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1. Uenu n 3agaum gucumnnuHbl
Llenbto ocBOeHMA AUCLMNIIMHBL «AHaANUTUYECKas XUMUS U (PU3MKO-XMMUYECKME MeToabl
aHanusa» aBnseTca  opMMpoBaHME  KoMmneTeHuun  obydatouwleroca B obnactu
npodgeccnoHanbHON AeAaTenbHOCTU N chepe npodeccmoHanbHON JeATENTbHOCTHU:
22 MNMuwieBas NpOMbILLNEHHOCTb, BKOYas NPOU3BOACTBO HanMTKOB M Tabaka (B cdepe
NPOMBILLIIEHHOro NPON3BOACTBA KYNMHAPHOW MPOAYKLMN).
33 Cepsuc, okasaHue ycnyr HaceneHuto (B cpepe obLLEeCTBEHHOIO NUTAHUS).
HdvcumnnuHa HanpaBneHa Ha pelleHue 3agad npodeccuoHanbHOM AeATenbHOCTH
cnegyowmx TUMOB:
mexHoJsioau4yeckud,
opaaHu3alyUOHHO-yrpasneH4YecKud,
rpoeKmHabId,
Hay4Ho-uccriedogamersibCKul
lMporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHuamn degepanbHOro
rocygapcTBeHHoro obpasoBaTenbHOro cTaHgapTa BbiCliero o6pasoBaHnsA No HanpasBeHUto
nogrotoekun 19.03.04 TexHonorns NPoAyKUUn 1 opraHnsaumns obLeCTBEHHOMO NMTaHUs

2. MepevyeHb nNNaHupyeMbix pe3ynbTaTOB OOYyYeHUsl, COOTHECEHHbIX C
nnaHUpyeMbiMU pe3ynbTaTaMy OCBOEHUA 06pa3oBaTenibHOM NporpaMmbI

Ne Kop dPopmynupoBKa Koa v HaumeHoBaHWe MHAUKaTOpa AOCTUXEHUA
n/n | komneTr KOMMeTeHUun KOMMeTeHLUun

eHuuun
1 Or1K-2 CnocobeH NpUMEHATb OCHOBHbIE WO 1onk2 —TpumeHseT umsmko-maTtemaTnyeckun

annapar, OCHOBHbIE 3aKOHbl (OU3NKM, XMMUW,
MeXaHUKN Ona peleHna 3agad
npodeccnoHaneHon AeATenbHOCTH

3aKOHbl U MeTOAblI UccregoBaHUn
€CTEeCTBEHHbIX HAayK ANnA pelleHnda
3agady npodeccnoHanbHom

AeATENbHOCTH NO20nk, — Peluaet craHgapTHble 3agadn B
npodeccrnoHanbHo AesATenbLHOCTU c
npUMEHeHNeM €CTECTBEHHOHAaYYHbIX "

O6Ll.l,el/IH)KeHeprIX 3HaHWN

Koa n HanmeHoBaHue UMHOUKaTopa Pe:‘syﬂbTaTbl OGy‘-IEHMﬂ (noxasaTenM OLl,eHI/IBaHVIﬂ)

AOCTUXEHNA KoMneTeHUnun

W 1onk2 —TpymeHseT cdusnko-
MatemaTudeckuin annapar,
OCHOBHbIE 3aKOHbI PU3UKN, XUMUU,
MEeXaHUWKWN Ans pelleHns 3agad
npodeccnoHanbHON OeATeNbHOCTH

3HaerT: TeopeTnvyeckme OCHOBbl U OCHOBHbl€ 3aKOHbl Ka4eCTBEHHOro
N KONnmnyecTtBeHHOro XxmMMm4eckoro u CbI/I3VIKO-XI/IMI/I'~IeCKOFO aHanmsa,

NPUMEHSEMOrO  MNpU  peweHun  3agady  NpodpeccroHanbHoi
OesTensHoCTU

YMeeT: MpPUMEHSITb  OCHOBHblE  3aKOHbl  XUMUU U (DU3KKK,
HeobOxoguMble — ANs  pelleHus  3agad  npodeccuoHanbHoM
[esTenbHOCTU:  MPOBOAMTbL  PacyeTbl KOHUEHTpauuW pacTBOPOB

PasnuuHbIX COEAMHEHWIA, MO MOMyYEHHbIM SKCNEPUMEHTarNbHbIM
[AaHHbIM NPOBOAWTL pacyeT Macchl (KOHLEHTpauun) onpeaenseMoro
BellecTBa B  pacTBOpe;  paccyuTbiBaTb  abCoOnOTHYy  1©
OTHOCUTESBbHYIO NOrPELLIHOCTU 3MEPEHMUI

BnageeT: HaBblkKamMU MCMOMb30BAHUA OCHOBHBIX 3aKOHOB XUMUU U
hu3MKN, HeobxoauMMbIX AMfs pelleHus 3agadvy npodeccrMoHanbHOM

AeAaATenbHOCTU Cc npnmeHeHnem
€CTeCTBEHHOHaY4HbIX 7
OGLLI,eVIH)KeHeprIX 3HaHWM

0EeATenbHOCTH
WO2onk2 — Pewaet craHpapTHble | 3HaeT: CTaHAapTHble aHanuTU4eckMe 3afadn, pellaemMble B
3aga4yn B npodeccnoHanbHOn | npodeccnoHansHom 0eaTernbHOCTU: TEXHUKY nposegeHus

TUTPUMETPUYECKOrO aHanu3a, Ha3BaHue, HasHayeHue U YCTPOMCTBO
nNpubopoB UHCTPYMEHTalbHbLIX METOAOB aHanun3a: NoTEHLUOMETPUS,

(hOTO3NEKTPOKONIOPUMETPUS, rasosas XpomaTorpadus,
pedpakToMeTpusi, NONspPUMETPUS
YMeeT: MNpuUMeHsTb Ha  MoJenbHbIX  pacTBopax  MeToAbl,

ncnonb3dyembie npu peweHnn CtaHgapTHbIX aHalUTU4eCKUX 3agad
I'IpO(beCCI/IOHaJ'IbHOVI OeATenbHOCTU: MO  3afaHHOW  MeToAuKe
rOTOBUTb n CTaHOapTu3npoBaTb pacTBOpbI; npoBOAUTb
TMTpI/IMeTpI/l‘-IeCKI/IVI aHanms, pa6OTaTb C OCHOBHbIMKU  TUMNAMU




npunGopos, NpUMeHsIEMbIMM B aHanuse —  pH-metp,
(hOTOSMEKTPOKONIOPMMETP, OLEHMBATb TOYHOCTb MPOBEAEHHOIO
aHanusa

BrnageeT: HaBblkamMy MPOBEAEHUS  XMMUYECKOTO W (DUSUKO-
XMIMUYECKOTO aHanvaa, NpuMeHsieMOro Mpu peLleHnn CTaH4apTHbIX
aHanuMTVYeckMx 3agad B nNpodeccroHasbHOM eATeNbHOCTH

3. MecTo aucuunnunbl (Moayns) B ctpyktype OOIN BO/CMNO

OucumnnuHa oTHocuTca K obsasaTtenbHon Yactn bnoka 1 OOIN. JucumnnunHa asnsaeTcs
0653aTENbHON K N3YYEHUIO.

N3yyeHne ancumnimHbl OCHOBAHO Ha 3HAHUAX, YMEHUNAX U HaBblkaX, MOyYEHHbIX Npu
n3yvyeHmm obyvatrowmmmnca gucumnnuH HeopeaHudeckas xumusi, @usuka, Mamemamuka.

AucumnnuHa asnaeTca npegwecTsyowen Ana naydeHns Qusudeckasi U KorrnouOHasi
xumusi», KoHmMposib kadecmea Cbipbsi U 20moeol rnpodyKyuu Ha npednpusmusix uHoycmpuu
numaHusi U pecmopaHHo20 busHeca, Y4yebHas npakmuka, Hay4YHO-uccriedoeamesibCKasi
paboma (nosiyyeHue epeUYHbIX HaebIKO8  Hay4Ho-uccriedogamersibckol  pabomel,
[MpouseodcmeeHHas npakmuka, npeodourn/ioMHasl rpakmuka, 6 MmMOM 4ucre Hay4Ho-
uccrie0oeamersibckas paboma.

4. O6bem gucumnnuHbl (Moayns) n BuAbI y4e6HOM paboTbl

O6wasa TpyaoeMKoCTb ANCUMNMNHBI (MO4YNSA) COCTaBNAeT 2  3a4yeTHble eANHULbI.

Buabl yue6HoM paboTbl Bcero akapge- PacnpeneneHue
MWYECKMX YacoB | TPyAOEMKOCTH Mo
cemMecTpam, ak. 4
2 cemecTp
O6was TpyaoeMKOCTb AMCLUMNNNHBLI (MOAYNS) 72 72
KoHTakTHas paboTa B T. Y. aygUTOPHbIE 3aHATUS: 37 37
Jlekuunmn 18 18
8 mom 4ucrie 8 hopmMe Mpakmu4eckol rnodzomosKu - -
MpakTnyeckne/nabopaTopHble 3aHATUSA 18 18
8 MoM yucrie 8 hopme npakmudeckol nod20mosKu - -
KoHcynbTaumm Tekyue 0,9 0,9
Bud ammecmauyuu (3a4yem) 0,1 0,1
CamocTtosTenbHas pa6oTa: 35 35
MogroToBka K NabopaTopHbIM 3aHATUAM 7 7
MogrotoBka Kk  KonnokeBuymy (TecT w/unn  cobecegoBaHue),
B T.Y..
— npopaboTka KOHCNEKTOB NEKLNIA 4 4
— npopaboTka pa3genos y4ebHuka 6 6
BbinonHeHne goMaluHero 3agaHus 5 5
MogroTtoBka K UTOTOBOMY 3adaHuio (TecT u/unu cobecefoBaHue), B
T4 5 5
— npopaboTka KOHCNEKTOB NEKLNIA 8 8
— npopaboTka pa3genos y4ebHuka

5 CopepxaHue pgucumnnuHbl (Moaynsl), CTPYKTYpPUMpPOBaHHOE MO Temam
(paspenam) ¢ ykasaHMeM OTBeAEHHOr0 Ha HUX KONiM4ecTBa aKageMMU4YeCKUX 4acoB U
BMAOB Y4€OHbIX 3aHATUMN

5.1 CoaepxaHue pasgenos AucumniuHbl (moayns)

TpyaoeMKocTb
Ne HanmeHoBaHue CopepxaHue pasgena zgﬂena aKY
n/n | pasgena AUuCUUNINHGI (yka3biearomess membi u Oudakmuyeckue eOUHULbI) P P
1 | O6wme BONpoOCHI MpeomeT aHanNUTUYECKOM XUMWM W ero 3HavYeHue Ans 8
npodeccuoHanbHON NOAroTOBKMN 06yYaroLwmxcs.




KayeCcTBEHHbIN U KONMYECTBEHHLIN aHanms.
MpobooT6op 1 NpobonoaroToBKa.
lMokazatenn nNpUEMNEMOCTM MOSMYyYEHHbIX pPe3ynbTaToB
aHanuasa: NOBTOPSIEMOCTb, BOCMPOM3BOANMOCTb,
abcontoTHasi U OTHOCUTENbHAsA NOrPELUHOCTb M3MEPEHUN.
Xumunyeckas nocyaa.
Cnocobbl BblpaXXeHUs1 KOHLLEHTpaLU M.
2 | Xumunyeckme metoabl | TeopeTnyeckne OCHOBbI XMMUYECKNX METOLOB. 28
aHanusa 3aKoH 9KBMBANEHTOB.
KayecTBeHHbIN aHanms.
paBumMeTpU4ECKMEe METOAbI.
TutpumeTpnyeckne MeTodbl aHanu3a C  Bu3yarbHbIM
UKCUPOBaAHMEM TOYKU IKBMBASIEHTHOCTU, UX MPUMEHEHune
npu  pelleHun  CTaHOapTHbIX  aHanuUTUYecKMx  3agad
npodeccuoHanbHon OeaTenbHOCTU
3 | ®dusmyeckue M | DNeKkTpoxXxMMmnyeckme MeToabl aHanusa. 24
¢pusnko-xummnyeckme MpumeHeHne ypaBHeHWss HepHcTa Ans MHAMKATOPHOro
MeToAbl aHanu3a aneKkTpoa, ypaBHeHus1 inbkoBu4a.
OCHOBHOW 3aKOH CBETOMOIOLWEHNS.
YpaBHeHue JlomakuHa-LLante.
OnTuyeckme W crnekTpanbHble MeTOAbl aHanuia, WX
NCNONb30BaHUE NpU peLleHnn CTaHOaPTHbIX aHaNMTUYECKMX
3agad B npopeccrmoHanbHoOM 4eaTeNbHOCTH
4 | Xpomatorpacduyeckune | Knaccucmkauus " TeopeTnyeckmne OCHOBbI 11
MeToAbl aHanusa. XpomaTorpaun4eckmnx MEeTOo0B, npuMeHeHune B
npoceccuoHansHon OeaTeNbHOCTH
KoHcynbmauyuu mekyujue 0,9
3auyem 0,1
5.2 Pasgenbl AaucumnivHbl 1 BUAbl 3aHATUNA
Ne HanmeHoBaHwue pasgena Jlekuun, ak. y JlabopaTopHble 3aHATHS, CPO,
n/n ONCUMNIUHBI ak. v ak. v
1 | O6wme BONpOCHI 1 4 3
2 | Xumunyeckue metoabl aHanmsa 7 6 15
3 | PU3UKO-XUMMHYECKune n 7 6 11
¢hnsnyeckme metoabl aHanu3a
4 | Xpomartorpacdmyeckne MmeTtoAabl 3 2 6
aHanu3sa.
KoHcynbmauyuu mekyujue 0,9
3auem 0,1
5.2.1 Nlekuumn
HanmeHoB
No aHue Tpynoe
o/n | paspena TemaTuKa NeKUMOHHbIX 3aHATUI MKOCTb,
ANcumnun ak. u.
Hbl
MpeameT aHanNUTUYECKOM XUMUKW. AHaNUTUYECKME 3adadvn  KaudeCTBEeHoro U
KONMMYECTBEHHOIO  aHamnu3a:  obHapyxeHue, noeHTudurkaunsa,  onpegenexHune
o 5 coaepXaHusl BELLECTB.
1 § S Metog u wmeToguka. OCHOBHblE XapaKTEpPUCTUKA METOLOB  OrnpeferieHus: 1
O C YYBCTBUTENBHOCTb, MNpedesn OOHapyXeHusi, Ananas3oH onpefensemblXx Coaep)XaHun,
o 2 BOCMPOM3BOAUMOCTb, NMPaBUITbHOCTb, CENEKTUBHOCTb.
MpobooTbop wn npobonogrotoBka. [MpeactaBuTenbHOCTbL MNPobbl. OCHOBHbIE
onepauun nepesoga npobbl B hopmy, yaobHywo onsd aHanusa.




TeopeTunyeckne OCHOBbl XUMUYECKMX METOAOB aHanu3a. KuCcnoTHO-OCHOBHOE
paBHOBecue. bydepHbie cncTemsl.

3agauM  KayeCTBEHHOr0 W KOMMYECTBEHHONO XUMMWYECKOro aHanusa. 3akoH
9KBUBANEHTOB, pacyeTbl KOHLUEHTpauum pacTBOPOB pPasfuyHbIX  COeOUHEHUN;
N3MEHEHWsT KOHLEHTPaL UM pacTBOPOB NPW MPOTEKAHUM XUMUYECKUX peaKLui.

paBumeTpuyeckme metoabl. CyLHOCTb, 3HayeHWe, OOCTOMHCTBA U OrpaHu4eHus
NPSMbIX U KOCBEHHbIX FPaBUMETPUYECKUX METOAOB.

TutpumeTtpuyeckne metodpl. CywHOCTb M knaccudwmkauvsa. Buabl TUTpoBaHuA
(npsimoe). KpmBble TUTpoBaHus. Touka SKBUBANEHTHOCTU, TOYKA KOHLA TUTPOBAHMS.

3
s
2 g
z KucnoTHo-ocHOBHOe TUTpoBaHWe. TutpaHThl. [NepBuyHbIE cTaHOapTHbIE PacTBOPbI.
5 MHaukaTopsl.
‘,:2: OkucnuTenbHO-BOCCTaHOBUTEMNBbHOE  TUTpOoBaHWe. [lepBUMYHbIE U BTOPUYHbIE
() cTaHoapTHble pactBopbl. WMHaukaTopbl. [lepmaHraHatomeTpusi. Bugbl TuTpoBaHus
ds, (npsimoe, obpaTHoe /no ocTaTKy/, 3aMeCTUTESNIbHOE). MOAOMETPUS.
g KomnnekcomeTpuyeckoe TUTPOBaHME. CyLlHOoCTb. VMcnonb3oBaHne
o aMMHONONUKapOOHOBbLIX KUCMOT B KOMMMEKCOHOMETpUUN. BaxHenwwmne yHmBepcanbHble U
s cneumduyeckme MeTanfoxXpoMHble nHavkaTopel. [pakTuyeckoe npumMeHeHme.
E OcaputenbHoe TuTpoBaHue. CywHocTb. KpuBble TuTpoBaHmsa. Metoabl MHAMKaUMM
X KOHEYHOW TOYKM TUTpOBaHUs. MIHONKaTOopBI.
3 OO6Lllas xapakTepucTuUKa WHCTPYMEHTanbHbIX MeToOoB aHanm3a. Knaccudukauwms,
npenmMyLLecTsa, orpaHu4yeHus.
2 OneKkTpoXnMmnyeckme MeToabl: Knaccudukaumsa metoaos. IHOUKATOPHbIE 3NeKTpoabl
5 W 3NeKTpoabl CpaBHEHUS.
e Bo3aMoxxHOCTM MeToAa: NOTEHUMOMETPUYECKOE TUTPOBaHUE U MOHOMETpus. Beibop
3 3IIEKTPOLOB.
_g_ ] BonbtamnepomeTtpusa. KayeCTBEHHble U KONMYECTBEHHbIE  XapaKTEPUCTUKM
< ‘% BonbTamneporpamm. Npsimbie 1 KOCBEHHbIE BONbTamnepomeTpuyeckme metonbl. Buapl
oI KPVBbIX TUTPOBAHUA.
g ; OCHOBbI KOHOYKTOMETPUYECKOrO MeTOAa aHanmaa.
0 g CnekTpanbHble W ONTUYECKME MeToabl aHanmsa. TeopeTuyeckue OCHOBBI.
§ 5 Knaccucpukauua wmetogoB. MeTogbl  aTomHOWM N MOMEKYNAPHOM OMTUYECKOMN
S s CMEKTPOCKOMMUM.
g ATOMHO-3MWCCUOHHAsA  crnekTpockonus.  VICTOYHWMKM  BO30YXOEHUST  aTOMOB.
£ Perncrtpauuns cnektpa. ®dusmyeckne n xmummyeckme nomMexu.
Q MonekynsapHo-abcopbunoHHas cnekTpockonus. OCHOBHOWM 3aKOH CBETOMOIMOLLEHMS.
8 Cnocobbl onpefenennsi KOHLEHTPaUun BELLLECTB.
.NonapumeTpusa. PedpakromeTpust. MNprHLMIBI METOAOB 1 06r1acTU NPUMEHEHMS.

4 Xpomartorpacduyeckme meToabl. TeopeTudeckMe ocHoBbl. OO6wwue nogxodpl K
g o onTMMmM3auuu npolecca xpoMmartorpaduyeckoro pasgeneHuns sewlects. Knaccudpukayus
g o XpomaTtorpadmyeckmx MeToaoB.

Ic NoHooOmeHHast xpomaTorpacmsi. KuHeTuka u CeneKkTMBHOCTb WMOHHOro obMeHa.
g g Knaccudumkaumst MoHntoB. Nprmepbl NPUMEHEHMS.

S © asoBas xpomaTorpadus. Ma3o-agcopbumoHHas xpomartorpadus. Maso-xuakocTHas
o é xpomaTorpacmsi. CywHocTe MeToga. OObekTbl uccrnegoBaHus.  KayecTBeHHbIN U
& 2 KONMMYeCTBEHHbI aHanus.

§_ °§’ YKngkoctHaa xpomaTtorpadus. BoicokoaddekTuBHaA XUOKOCTHAsE XpomaTtorpadus.
X

CywHocTb MeToaa.
MnockocTHas xpomatorpadus. CywHOCTb MeToda 1 06nacTi NpUMeHeHus

5.2.2 MNpakTnyeckme 3aHATUSA (CeMmHapbl)

"He npedycmompeH".

5.2.3 JTabopaTopHbIN NPaKTUKYM

Ne HanmeHoBaHue pasgena TpyooeMKoCTb,
HanmeHoBaHue nabopatopHbIX paboT
n/n ANCUMNIUHBI ak. u.
1 O6wue BoNpocChkl MpaBuna paboTbl, TexHuka 6Ge3onacHoOCTU B 5
XUMUYECKMX  nabopaTtopusax.  3HAKOMCTBO  C




OCHalleHnem aHanuTu4eckomn naboparopuu.
Xummyeckasa nocyga. [logrotoBka nocydbl K
paboTe. PacyeTbl Ha NPUroTOBIIEHNE PACTBOPOB.

MpuroTtoBneHune pabouero pacTtBopa
rmgpokcuaa HaTpust MeTodoM pastaBneHus.

Xnmuyeckue
MeToAbl aHanusa

AnkanumeTtpusa. CraHgapTtusaumss pabodero
pacTBopa rugpokcuga Hatpusi.  KoHTponbHas
3apjava: onpeaeneHve Maccbl YKCYCHOW KUCMOTbI B
pacTBope.

KomMmnnekcoHoMeTpusA. YCTaHOBNeHWe TuUTpa
paboyero pacteBopa komnnekcoHa lll. OnpeaeneHne
obLlert >XecTKoCTM BOAOMPOBOLHOW, NPUPOAHON,
MUHeparnbHOW BOAbI.

PacueTnl pe3ynbTaToB aHanumsa B
TUTPUMETPUYECKNX METOOAX aHaJ113a.

DPusnko-xmmmyeckme
MeToAbl aHanu3a

doToanekTpokonopumeTpua. Boidop ycnosuii
NpoBeAEeHUs aHanmsa B 3aBUCUMOCTM OT obbekTa
aHanuaa

POTOINEKTPOKONOPUMETPHUA. Ananus
peanbHoro obbekta (NPOAYKT MUTaHMA U3
pPacTUTENBHOTO ChipbS.).

MoTteHunomeTpuUs. OnpegeneHvne  macchl
3aJaHHOro BellecTBa B peanbHOM ObObekTe
(MPOAYKT NUTaHNS M3 pacTUTENBHOTO Cbipbs.).

XpomaTorpadunyeckmne
MeToAbl aHanusa

laszoBas xpomartorpadumsa. AHanms cmecu
CMUPTOB.

5.2.4 CamocTtodaTenbHas

paboTa obyyatoumxcs

HaumeHoBaHue pasagena
ONCLUNIUHBI

Bug CPO

TpyaoemMKkocTb,

ak. 4.

O6uwue BONpoCkI

MoaroToBka Kk nabopaTopHbIM
paboTam

IMpopaboTka KOHCNEKTOB NEKLUNA
K KONIIOKBUYMY

MpopaboTka pa3genos y4ebHUKa
K KONJIOKBUYMY

Xumuyeckue
MeToAbl aHanus3

MoaroToBka k nabopaTopHbIM paboTam

MpopaboTka KOHCNEKTOB NEKUUNA
K KOJIITOKBUYMY

MpopaboTka pa3genos ydebHUKa
K KOMNIoKBUyMYy

BbinonHeHne gomallHero 3agaHus

15

DuUsnko-xummyeckKkume
MeTOoAbl aHanu3a

MoaroToBka k nNabopaTopHbIM paboTam

MpopaboTka KOHCNEKTOB NEKUUN
K UTOroBOMYy 3aaaHuio

MpopaboTka pasaenos y4yebHMka
K MTOroBOMY 3a4aHMI0

11

XpowmaTorpadunyeckue
MeToAbl aHanu3a

MoarotoBka k nabopaTopHbiM paboTam

MpopaboTka KOHCNEKTOB NEKUUNA
K UTOrOBOMY 3a[aHUI0

MpopaboTka paszaenos y4yebHMka
K MTOroBOMY 3a4aHui0




6 YuyebHO-meTOAM4YecKoe U UHGOpPMaLUOHHOe obecnevyeHne AUCLUMNIIUHBI
(moayns)
[na ocBoeHNsa ANCUMNIIMHbI 06yYaoLWMNCA MOXET UCMONb30BaTh:

6.1 OcHOBHasa nuTepartypa

1. AHanuTtnyeckaa xumusa. Metoabl maeHTUdUKauMM MU onpeneneHUs BelecTB
[OnekTpoHHbIN pecypc]: yuebHuk / M.W. bynatos [u gp.]; Moa pea. J1.H. MocksuHa. — CI16:
JTaHb, 2019. — 584 c. — Pexum goctyna: https://e.lanbook.com/book/112067.

2. Hukynuna, A. B. AHanutnyeckaa xummna n oU3MKO-XMMUYECKMe MeTodbl aHanuia
(Teopma 1 nNpakTuka) [ONeKTpoHHbIN pecypc]: y4ebHoe nocobue / A. B. HukynuHa, P. T1.
Jincuukas, T. A. KyumeHko; BI'YUT, Kadegpa dusndeckon n aHanntm4eckon Xmmuu. - 4-e
n3g., nepepab. wu pgon. - BopoHnex, 2019. - 176 c. — Pexum poctyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887

6.2 [lononHuTenbHaa nuteparypa

1. Anos, H. B. AHanutnyeckas xumna n pusmko-xmuMmmnieckme metoabl aHanuaa [Tekct] / H.
B. Anos, U. A. Bacunenko, M. A. lNonbgwTtpax.— CI16.: Academia, 2010 .— 416c.

2. HwukynuHa A.B. Kpusble TutpoBaHua. [TekcTt] : y4yeb. nocobue / A.B. HukynuHa, T.A.
KyumeHko. — BopoHex: BI'TA, 2011.— 143 c.

3. BepwuHuH, B.U. AHanutudeckass xumusi [ONEKTPOHHbIN pecypc]: ydebHuk / B.W.
BepwwuHuH, U.B. Bnacosa, N.A. Hukudgoposa. — CrI16: JlaHb, 2019. — 428 c. — Pexum
poctyna: https://e.lanbook.com/book/115526.

4. 3onotos, l0.A. BBegeHne B aHanUTUYECKYD XUMUIO [ONEKTPOHHLIN pecypc] : yyebHoe
nocobue / KO.A. 3onotoB. — M: UN3pgaTtenscTtBo "JlabopaTtopus 3HaHun", 2016. — 266 c.
— Pexum goctyna: https://e.lanbook.com/book/84079.

6.3 lMepeyeHb y4eOHO-meTOAMYECKOro obecrnevyeHUs ANA CaMOCTOATENIbHOMU

paboTbl obyyvaroLwmxcs

1. HukynuHa A.B. AHanuTuyeckaas xummma u (PU3NKO—XMMUYECKMe MeTodbl aHanusa
[OneKkTpoHHLIN pecypc]: MeToa. yKasaHus K camocTodaTenbHon paboTe cTygeHTos/
BopoHex. roc. yHT. uHX. TexHosor.; cocT. A.B.HukynuHa.— BopoHex: BI'YUT, 2021.—
28c.
https://education.vsuet.ru/mod/glossary/view.php?id=172157&mode=entry&hook=52292

2. MeTtogudeckue ykasaHus Ans oOy4varolmMxca no OCBOEHMIO AucuMnauH (Moaynen) B
®Irb0Y BO BI'YUT [OneKTpOHHbI pecypc]: MeTogmyeckme ykasaHus gnsa obyyaroumxcs
Ha BCeX YPOBHSAX Bbicwero obpasosaHus / M. M. danbinus, P. H. MNMnoTHukosa; BINYWUT,
YyebHo-meToanyeckoe ynpaeneHue. - BopoHex : BI'YUT, 2016. — Pexum pgoctyna :
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488

6.4 [lepeyeHb pecypcoB UHPOPMALNOHHO-TENIEKOMMYHUKALUUOHHON CeTU
«HTEepHeT», HeOBXoANMbIX ANl OCBOEHUA AUCLUMNNUHBLI (Moayns)

HanmeHoBaHue pecypca cetn «IHTepHeT» OIEKTPOHHbIN agpec pecypca
«Pocculickoe obpasosgaHuey - chedeparibHblli nopmarn https://www.edu.ru/
HayydHasi anekmpoHHasi bubnuomeka https://elibrary.ru/defaultx.asp?

HauuoHanbHass ~ uccrnieGosamernbckasi  KomrnbtomepHas | https://niks.su/
cems Poccuu

UngopmayuoHHas cucmema «EOuHoe okHO docmyrna k | http://window.edu.ru/
0bpasosamersibHbIM pecypcamy

OnekmpoHHas bubnuomexka BI'YUT http://biblos.vsuet.ru/megapro/web
Calim MuHucmepcmea HayKu U ebicuie20 obpasosaHusi P@ | https://minobrnauki.gov.ru/
[Topman omkpbimozo on-line obpasosaHus https://npoed.ru/

OnekmpoHHas uHgopmayUoHHO-0bpa3zosamerbHas cpeda | https://education.vsuet.ru/
®re0y BO «BIr'ynt



https://e.lanbook.com/book/112067
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/84079
https://education.vsuet.ru/mod/glossary/view.php?id=172157&mode=entry&hook=52292
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

6.5 [llepeyeHb WMHMOPMALMOHHLIX TEXHONOrMW, UCNOSIb3yeMbIX MNpwU
ocyliecTBNeHun obpasoBaTenbHOro npouecca no AuUcuunianMHe (Moaynio), BKMKoYas
nepevyeHb NPoOrpamMMHOro o6ecnevyeHnss U MHPOPMALMOHHbLIX CNPABOYHbIX CUCTEM

lpu usyyeHuu OAucyunmnuHbl UCMOAL3yemcs rnpospaMmmHoe obecrnedyeHue U
UHQOpMaUUOHHbIE CripasoyHble cucmemsl. UHhbopMayuoHHas cpeda Ors OucmaHUyUOHHO20
obyueHusi «Moodle», asmomamu3upogaHHasi UHpOpMayuoHHasi 6asa «WHmMepHem-
mpeHaxepbl», «MMTHMepHem-sK3ameH». ,

- «3JIEKMPOHHas»: MNepCcoHarnbHbIl KOMMboMep U UHGHOPMayUOHHO-OUCKO8bIe
(cripaso4yHo-rpaesosbie) cucmemsl;

- «KOMMbOMepPHasi» MEeXHO02Us: MepPCOHasbHbIU KOMIMbIOMEP C MpospamMMHbIMU
npodykmamu  pa3Ho2o HasHadyeHus (OC  Windows; MSOffice;  KOMIIAC-Ipagpuk,
UHOpMayUOHHbIe cripasoyHble cucmemsbl MicrosoftWindows 7 (64
pa3spsidHas), Microsoft Office 2007 Professional, = komnbromepHas cripago4yHo-rpasosasi
cucmema "KoHcynbmaHm [lntoc”, AdobeReaderXl).

- «cemeeasi»: JiokallbHasi cemb yHugepcumema u arobarnbHas cems Internet.

Mporpammbl JInueH3un, peKkBM3NTbI NOATBEPXKAAIOLLEro OKYMEHTa
Microsoft Windows 7 Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1
(64 - bit) License No Level #47881748 ot 24.12.2010 .
http://eopen.microsoft.com
Microsoft Office Professional Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License
Plus 2010 No Level #48516271 ot 17.05.2011 r.
http://eopen.microsoft.com
Microsoft Office 2007 Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com
Microsoft Office 2010 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
#47881748 o1 24.12.2010 .
http://eopen.microsoft.com
Microsoft Office Professional Microsoft Office Professional Plus 2013 Russian Academic OPEN 1 License
Plus 2013 No Level #61280574 o1 06.12.2012 r. http://eopen.microsoft.com
AdobeReaderXI| (6ecnnatHoe IM0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

MpenoycmatpvBaeTcss NpOBEAEHWE CaMOomnogroToBKM — ODOyyawolmxcda no Temam
ANCUMNIIMHBI C  NPUMEHEHWEM €eadMHOro nopTana WHTEpPHET-TECTUpoBaHMs B cdpepe
obpasoBaHu4 i-exam.

Ha cavite yH1BepcuTeTa NpeacTaBreHbl 06yvatoLme n KOHTPONUPYLLME NPOorpamMmbl:

Bua komnbtoTepHom
HassaHuve Anpec
nporpaMmel

O6yvatowme Web- 1. OcHOBbI aHANMUTUYECKON XMMUN. Cant UHUT BIrymnTt
CTpaHuubI, 2. XpowmaTtorpadgus (BBeAeHue). (http://cnit.vsuet.ru):
pa3paboTaHHble 3. TeopeTu4yeckne O0CHOBbLI XpomaTorpadum 06 .
npenogasartensamu 4. BblcokoaddeKTBHas XUOKocTHas yHeHne:
Kadbeapsl Xxpomarorpadusi Kadenpa cdumsmnyeckon n

5. DKCTpakuMoHHas xpomartorpadus aHannTU4eCcKon XMMUN:
KoHTponupytoLume, 1. Tvaponus, cnocobbl BbIpaXXeHUs KOHLEHTpauun | AHanuTudecKkas XuMns
paspaboTaHHble 2. KucnoTHO-OCHOBHOE TUTPOBaHue
npenogasarensamMmu 3. Onektponutbl n pH-cpeapbl
kadeapbl 4. TuTpumeTpuyeckue meToabl aHanmsa

5. OnTtuyeckue MeToAbl aHanusa

6. OnekTpoxnmus

7. XpomaTorpaduyeckne MetToabl aHanmsa

Mpn ocBoeHUM AUCUMNIIMHBI UCNOMNb3YeTCA JIMLEH3UMOHHOE U OTKpbITOe
nporpammHoe ob6ecne4veHue — H-p, OC Windows



http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
http://cnit.vsuet.ru/

7 MaTtepmanbHO-TeXHM4YecKoe obecnevyeHne AUCUUNIUHBLI (MoaynsA)

YyebHble ayauTopun ona npoBeaeHns y4ebHbIX 3aHATUN:

Ne 436 yyebHas aygutopus and npoBeaeHns yv4ebHbix 3aHaTuUn. Komnnekt mebenu
ana yyebHoro npouecca Ha 15 mecT. BbiTskHble  WwKadbl. AyamoBusyanbHas cuctema
NEKUMOHHbIX ayantopun (MynbTumMeaunHbeii npoektop Epson EB-X18, akpaH ScreenMedia)
Xumumyeckas nocyda. Pedpaktomerp UP®-454, Cnektpodotometrp KOPK -3- 01,
Monapumetp CY-4, Monapumetp CY-4, KoHueHTpauMOHHbIA KonopumeTp KOK-2, pH-meTp-
150 wI1, CnektpogotomeTp KOK -3 kM, KoHueHTpauuoHHbIM konopumeTp KOK-2,
MonapumeTtp-caxapumetp CY-5, PedpaktomeTtp, pH- meTtp-150 MmI1.

Ne 440 yyebHaa ayguTtopus ans npoBeneHus yyebHbiX 3aHaTui. Komnnekt mebenn
ans ydebHoro npouecca Ha 15 mecT. BobiTskHble wkadbl AyamoBusyarnbHasi cuctema
NEKUNOHHbIX ayauTopun (MynbTuMeauinHbli npoektop Epson EB-X18, akpaH ScreenMedia),
Xnmmyeckass nocyga. Pedpaktomerp UP®-454, Cnektpodotometrp KOPK -3- 01,
Monapumetp CY-4, Monapumetp CY-4, KoHueHTpaumoHHbIM KonopumeTp KPK-2, pH-meTp-
150 wI1, CnektpodotomeTrp KOK -3 kM, KoHuUeHTpauuoHHbIM konopumetp KOK-2,
MonspumeTtp-caxapumeTtp CY-5, PedpaktomeTp, pH- meTp-150 M1,

Ne 437 yyebHas ayguTtopus ansd npoBeaeHus yvyebHbix 3aHaTun. Komnnekt mebenu
ana ydebHoro npouecca Ha 15 mecT. BbiTskHble wkadbl AyamoBudyarnbHas cuctema
NEKUMNOHHbIX ayautopun (MynbTumMeaunHbii npoektop Epson EB-X18, akpaH ScreenMedia)
Xnmunyeckas nocyga. TepmoctaT 50k-2010.05-03. baHs BogsHas. Pedpaktometp NPD-454,
CnektpodotomeTp KOK -3- O1, MNMonapumeTp CY-4, NMonapumetp CY-4, KOHUEHTpaUWOHHLIN
konopumeTp KOK-2, pH-meTp-150 ™I, CnektpodotomeTp KOK -3 kM, KOHLEHTPALMOHHBIN
konopumeTp KOK-2, MNMonapumeTtp-caxapumeTp CY-5, PedpaktomeTtp, pH- meTp-150 mI1.

Ne 441 yyebHas ayguTtopusa Ans nposBefeHus y4ebHbIX 3aHaTun. Komnnekt mebenm
ans yd4ebHoro npouecca Ha 15 mecT. BbiTskHble  wkadbl. AyanoBuayarnbHasi cuctema
NEKUNOHHbIX ayantopun (MynbTumMeaumnHblin npoektop Epson EB-X18, akpaH ScreenMedia)
Xumnyeckasi nocyaa. Tepmoctat  50k-2010.05-03. PedpaktomeTp NP®-454,
CnektpodotomeTp KOK -3- O1, MNonapumeTp CY-4, Nonapumetp CY-4, KOHUEHTpaUWNOHHLIN
konopumeTp KOK-2, pH-meTp-150 mI1, CnektpodotomeTp KOK -3 kM, KOHLEHTPALMOHHbIN
konopumeTp KOK-2, MNMonsapumeTtp-caxapumetp CY-5, PedpakromeTtp, pH- meTp-150 wmI1,

Ayoutopun Ana camocTodATenbHoM paboTbl 0Oyyarowmuxcs MNOAKMOYEHbl K CeTu
NHTepHeT:

Ne 439 nomeLlleHne ansa camocToaTeNnbHON paboTbl obyyatowmxca. Komnnekt mebenu
ans ydebHoro npouecca Ha 8 mect. Komnbiotepbl: Core i3-5403.06, C2DE4600, HoyTOyK
ASUS, mynbtumeguiiHbin npoektop ACER, akpaH.

JononHutenbHO Afs CaMOCTOATENbHOW paboTbl  0Oy4aloWMXCA  UCNOSb3YTCS
YnTanbHble 3anbl pecypcHoro ueHTpa BIMYUT, ocHaweHHble koMnbloTEpamMu CO CBOOOAHbBIM
AOCTYynom B ceTb IHTepHET n 6MbnmnoTeYHbIM 1 MHPOPMALIMOHHO- CMPaBOYHbIM CUCTEMAM

8 OueHouYHble maTepuanbl AN NPOMEXYTOYHOW aTTecTauMm oby4arowmxcsa no
aucuunnuHe (Mmoaynio)

OueHoyHble maTtepuansbl (OM) Ans AncunnvHel (Mogyns) BKOYaloT B cebs:

- MepeyeHb KOMMETEeHUUA C YyKa3aHMeM WHOMKATOPOB [AOCTWXKEHWS KOMMETEHLUN,
3TanoB ux POpMMPOBaHNA B NpoLecce OCBOEHNsT 0bpasoBaTenbHOM NporpaMmbl;

- OMvcaHve LwKan oueHnBaHus;

- TUMOBbIE KOHTPOSIbHbIE 3alaHUs UMK UHble MaTepuarbl, HeobxoauMMble AN OLEHKM
3HaHUW, YMEHWUI, HABbIKOB;

- MeToauyeckue Martepuvansl, onpegensiowme npoueaypbl OUEHWBaHUS 3HaHUMN,
YMEHMWI, HAaBbIKOB W (UNKN) OnbiTa AeATENbHOCTH.

OM npeacTtaBnsalTCA OTAENbHBIM KOMMIIEKTOM U BXOAAT B cCOcCTaB pabouen
nporpamMmbl AUCLMNNUHBLI (MOAYNA).



OueHouyHble maTepuanbl opmupytotca B cootseTcTun ¢ I BI'YUT «[lMonoxeHne o6
OLIEHOYHbIX MaTepmanax».
[oKkymeHT cocTaBneH B cooTBeTcTBUM C TpeboBaHuamn ®rOC BO no HanpaBneHuto
19.03.04 - TexHONOrmMsa NPoAYKLIMK N OpraHn3aumst O6LLECTBEHHOIO NUTAHUS
n npoduno (cneumnanusaumm) NoAroToBKM TexHONOormuM K opraHmsauus npouw3BOACTBa
NpOAYKUNN NHOYCTPUM NUTAHNSA N peCcTOpaHHOro buaHeca




MpunoxeHune b
(ob6s3aTenbHOE)

NPUNOXEHUE
K pabouen nporpaMmme AUCLUNIIUHBI
AHanuTuyeckas XuMmmnst 1 U3NKo-XMMN4eckne MeToabl aHanmaa

1. OpraHM3aL|MOHHO-MeTO,queCKMe AaHHble AUCUMNIIUHBLI AS1I9 OYHO-3a04YHOM

Unu 3ao4yHoun hopm odyyeHus

1.1 O6GBLembl
COOTBETCTBUMU C Y4E€OHbIM NJIaHOM

pas3nuyHbiX ¢GopM y4yebHOW paboTbl

n BuUAbI

KOHTpoOnsA B

O6Lwaga TpyaoemMKoCTb ANCLUMMMNHBI (MOLYNSA) cCOCTaBNAeT _2  3ayeTHble eaAnHNLbI

Buabl yue6HoM paboThbl Bcero PacnpepeneHue
aKkagemu- TPYAOEMKOCTHU NOo
YeCKUX YacoB cemecTpam, ak. 4
2 ceMecTp
O6uwas TpyaoeMKoCTb AMCLUMNNNHBLI (MOAYNS) 72 72
KoHTakTHas paboTa B T. Y. aygUTOPHbIE 3aHATUS: 9,5 9,5
Jlekumm 4 4
8 mom 4ucrie 8 hopmMe Mpakmu4eckol rnoGzomosKu - -
JlabopaTopHble 3aHATUS 4 4
8 mom 4ucrie 8 hopmMe Mpakmu4eckol rnoGzomosKu - -
PeueH3npoBaHne  KOHTPOSbHbIX  paboT  obyvarowmxcs- 0,8 0,8
3a04HMKOB
KoHcynbTaumm Tekywme 0,6 0,6
KoHcynbTauuun nepes 3Kk3aMeHoM - -
Bud ammecmayuu (3a4em) 0,1 0,1
CamocTtosaTenbHas paboTa: 58,6 58,6
MpopaboTka mMaTepuanoB Mo fekuusMm, y4ebHukam, Yy4ebHbIM 46,6 46,6
nocobuam
BbinonHeHWe KOHTPOIibHOM paboThl 10 10
MogroTtoBka K NabopaTopHbIM 3aHATUSAM 2 2
MNMogroToBkKa K 3a4eTy (KOHTPONb) 3,9 3,9




OLIEHOYHBbIE MATEPUAIIbI
ansa NPOMEXYTOYHOU ATTECTALIMA

no gucuunnmHe

AHanutmnyeckas xummsa n dUsnKo-XMMMYeckme MeToabl aHanusa




NMepeyeHb KOMNETEHLMHU C yKazaHUeM 3TanoB ux hopmMupoBaHus

Ne Kop dPopmynupoBKa Koa v HaumeHoBaHWe MHAUKaTopa
n/n | komner KOMMEeTeHLUNn BOCTUXKEHUSA

eHuuun KOMMNeTeHuuun
1 Or1K-2 CnocobeH NpUMeHATb OCHOBHbIE W01 onko —TpumeHsieT domsmko-

3aKOHbI U MEeTOAbl UCCrefoBaHUN
€CTECTBEHHbIX HayK Ansi peLleHns
3agad npodeccmoHanbHom

MatemaTU4eCcKun annapat, OCHOBHblIE 3aKOHbI
(bVI3VIKVI, XUMUN, MeXaHNKN ONA pelueHnaA
3afad HpOd)eCCVIOHaHbHOVI AeATernIbHOCTU

AeATENBHOCTU NO20nk, — Pelwaet ctangapTHble 3agayuv B
npodeccnoHansHon neaTenbHoOCTn c
NpPUMeHeEHNEM €CTeCTBEHHOHAY4YHbIX n
06LENHXEHEPHbIX 3HAHWI
Kon v HaumeHoBaHue Pe3ynbTaTbl 06y4eHus (noKa3aTenu oueHMBaHUA)
MHAMKaTOpa AOCTUXKEHUA
KOMMNeTeHuun
W01 onko —TpumeHsieT dmsmko- 3HaeT: TeopeTM4eckne OCHOBbl WM OCHOBHblE  3aKOHbI

MaTemaTU4eckui annapar,
OCHOBHbIE 3aKOHbI (PUINKU, XUMUN,
MEeXaHuKu1 s pelleHns 3agad

Ka4yeCTBEHHONo " Konn4ectBeHHOro XumMun4yeckoro u (bI/I3VIKO-
XUMUYECKOro aHanusa, npuMeHdaemoro npu peweHun 3agad
npoceccuoHansHon OeaTensHOCTM

npodeccnoHanbHoOn AeATeNbHOCTU

YMeeT: MNPUMEHSATb OCHOBHbIE 3aKOHbl XUMUW U PUSUKK,
HeobxoauMMble ANd  peweHus 3agad  nNpodeccuoHarbHON
AeATenbHOCTU: NPOBOAUTb pacyeTbl KOHLEHTpauun pacTBOpPOB
PasnnyHbIX COeQUHEHWI, NO MOMYyYEHHbIM JKCNEepPUMEHTanbHbIM
AaHHbIM  MpOBOAUTbL  pacyeT  Maccbl  (KOHUEeHTpauuu)
onpegensemoro BellecTBa B pacTBOpe; paccyuTbiBaTb
abCoMNTHY U OTHOCMTENbHYH0 MOTPELUHOCTN N3MEPEHNI

BnageeT: HaBblkaMy UCMOJIb30BAHUSI OCHOBHBIX 3aKOHOB XUMUU U
hu13nKK, HeoBXoaUMbIX AN pelleHust 3a4a4 NPodeccMoHanbHON
[AesiTEeNbHOCTU

WO20nk, — PewaeTr cTtaHOapTHble

3HaerT: CTaHOapTHble aHalnnTn4eckme 3agaydn, pellaemble B

3agaum B npodeccroHanbHOM | NpodecCcMoHanbHOW  AeATeNnbHOCTU:  TEXHUKY  NpoBefeHus
OeATenbHOCTM € MPUMMEHEHMEeM | TUTPUMETPUYECKOro  aHanusa, HasBaHue, Has3HayeHve U
€CTEeCTBEHHOHaY4YHbIX M | yCTPONCTBO NPMOOPOB MHCTPYMEHTamnbHbIX METOAOB aHanusa:
0B LLEenHXXEeHEPHbIX 3HaHWN noTeHUnoMeTpus, HOTO3NEKTPOKONOPUMETPUS, rasosas
Xpomarorpadus, pedppakTtoMeTpus, NONApUMeTpuUs
YMeeT: MpUMEHsiTb Ha MOAenbHbIX pacTBopax MeTogpl,
ucnomnb3dyemble  NpU peLleHMn CTaHOAPTHbIX aHanuTU4eCcKux
3agay  npodeccuoHanbHOW  AesTeNnbHOCTW: Mo 3a[aHHON

MeTOAUKe FOTOBUTb U CTaHOapTM3MPOBaTb PacTBOPbI; MPOBOAUTL
TUTPUMETPUYECKUIA aHanma, paboTaTb C OCHOBHbIMU TUMaMWU
npubopoB, MNpPUMEHsieMbIMM B aHanuse pH-meTp,
hOTO3MEKTPOKONIOPUMETP, OLIeHMBaTb TOYHOCTb MPOBEOEHHOMO
aHanusa

Bnageet: HaBblkamu npoeegeHnAa XMMMUYeCcKoro wu CbI/I3I/IKO-
XUMUYECKOIo aHanumaa, npnmeHaemoro npu peweHnmn
CTaHOapPTHbIX aHalnnTU4eCcKnx 3agad B I'IpOd.)eCCI/IOHaJ'IbHOVI
neAaTernbHOCTU

1 I'IacnopT OUeHO4YHbIX MaTepuanoB No gucuuninHe

Hpoekc
KoHTponupyembi KOHTDORMDVE
Ne e ponnpy:
MOW
n/ | mogynwu/pasgen
KoMMeTeHuun
n bl /TEMBI
n (v ee
ONCUMMMNUHBI
yacTu)

OueHoYHble cpeacTaa

TexHonorua / npouegypa

NeNe
OLEHKM (Cnocob KOHTpOns)

HanMeHoBaHue o
3agaHuit




OOwme Bonpockl

OrnK-2

TecT (ana
KOmnoksmyma)

1-2

BnaHo4Hoe (KoMMbloTEPHOE)
TecTupoBaHue

MpoueHTHas wkana.

0-100 %;

0-59,99% -

HeyA0BNeTBOPUTENbHO;

60-74,99% -

yOOBINETBOPUTETTBHO;

75- 84,99% -xopoLuo;

85-100% - oTnn4Ho.

3agaum (ons
KOmnoksmyma)

17-20

BnaHo4Hoe (KoMMbloTEPHOE)
TecTMpoBaHue

[NpoueHTHas wkana.

0-100 %;

0-59,99% -

HeyaoBNeTBOPUTESTbHO;

60-74,99% -

YOOBETBOPUTENBHO;

75- 84,99% -xopoLuo;
85-100% - oTIM4HO

CobecepoBaHve
(Bonpochkl ans
KONMoKBMyMma)

29-32

lMpoBepka npenogaesaTtenem
OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»

Xnmunyeckune
MeToabl aHanu3a

OfllK-2

Tect (ans
KOnnokesmyma)

3-9

BnaHo4Hoe (KoMnbloTEPHOE)
TecTMpoBaHue
MpoueHTHas wkana.
0-100 %;

0-59,99% -
HeyL0BNEeTBOPUTENBHO;
60-74,99% -
YOOBMNETBOPUTENBLHO;
75- 84,99% -xopoLuo;
85-100% - oTtnn4Ho.

3agauu (anga
KOMMoKBMyMa)

21-22

BnaHo4Hoe (KoMnbloTEPHOE)
TecTMpoBaHue

MpoueHTHas wkana.

0-100 %;

0-59,99% -

HeyL0BNEeTBOPUTENBHO;

60-74,99% -

YOOBMNETBOPUTENBLHO;

75- 84,99% -xopoLuo;
85-100% - oTnInMYHO

Kewnc-3agaHusa (onsa
KOMNnoksmyma)

26

lMpoBepka npenogasatenem
OTmeTKa B cucteme
«3a4YTEHO — HEe 3a4TEHO»

CobecepnoBaHue
(Bonpocel ang
KONNokKesmyma)

33-46

MpoBepka NpenogasaTenem
OTmMeTka B cucteme
«3a4YTEHO — He 3a4YTEHO»

ToOYHOCTb
BbINOSHEHNE
nabopaTopHbIX
paboTt

64

KoHTponb npenogasatens
OTmMeTKa B cucteme
MpoueHTHas Wwkana.

0-100 %;
paboTy He BbINOHUI UMK
owunbka aHanm3a bonee

5,0 % - 0-59,99% -

HeyaOoBNEeTBOPUTENBHO;
owwubka aHanmsa 3,1-5,0% -

60-74,99% -

YO,OBMNETBOPUTENBHO;

owwnbka aHanusa 6onee 1,1-




3,0% -75- 84,99% -

XOpOLUO;

owmnbka aHanmsa 0- 1,0% -
85-100% - oTnnyHo.

dusnyeckune n
du3mKo-
XUMUYEcKue
MeTOoAbl aHanu3a

OllK-2

TecT (oNsa nToroeoro
3apaHus)

10-14

BnaHo4yHoe (koMNbOTEPHOE)
TecTupoBaHue

lMpoueHTHas wkana.

0-100 %;

0-59,99% -

HeyO0BMNeTBOPUTENLHO;

60-74,99% -

YAOBNETBOPUTENBLHO;

75- 84,99% -xopoLuo;

85-100% - oTnn4Ho.

3agaum (ons
WTOroBOro 3agaHusl)

23-24

BnaHo4Hoe (KoMnbloTEPHOE)
TecTMpoBaHue

MpoueHTHas wkana.

0-100 %;

0-59,99% -

HeyOooBNEeTBOPUTESLHO;

60-74,99% -

YAOBNETBOPUTENBLHO;

75- 84,99% -xopoLuo;
85-100% - oTNn4HO

Kewic-sagaHusa (gns
WTOroBOro 3agaHusl)

27

MpoBepka NpenogasaTenem
OTmMeTka B cucteme
«3a4YTEHO — He 3a4TEHO»

CobecepnoBaHue
(Bonpocbl ansi
WTOroBOro 3agaHusl)

47-57

MpoBepka NpenogasaTenem
OTmMeTka B cucteme
«3a4YTEHO — He 3a4TEHO»

To4HOCTb
BbINOMHEHNE
nabopaTopHbIX
paboT

64

KoHTponke npenogasaTens
OTmeTKa B cucteme
MpoueHTHasa wkana.

0-100 %;
paboTy He BLINOMHWU UK
owwmnbka aHanusa bonee

5,0% - 0-59,99% -

Hey0BNETBOPUTESBHO;

owwmnbka aHanusa 3,1-5,0% -

60-74,99% -

YOOBINETBOPUTESTBHO;

ownbka aHanusa 6onee 1,1-
3,0% -75- 84,99% -
XOpOLUO;

owmnbka ananmsza 0-1,0% -
85-100% - oTnNn4HO.

Xpomatorpadumy
eckne  MeToabl
aHanmaa.

OriK-2

TecT (onsa ntorosoro
3apaHus)

15-16

BnaHo4yHoe (koMnbOTEPHOE)
TecTupoBaHue
MpoueHTHas Wwkana.
0-100 %;

0-59,99% -
HeyOoBMETBOPUTENLHO;
60-74,99% -
YOOBMNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4HO.

Bagaum (ons
NTOroBOroO 3aJaHus)

25

BnaHo4yHoe (koMnblOTEPHOE)
TecTupoBaHue

[MpoueHTHaa wkana.

0-100 %;

0-59,99% -




Hey0BNeTBOPUTESLHO;
60-74,99% -
YOOBETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTNnYHO

lMpoBepka npenogaBaTenem
28 OTtmeTka B cucteme
«3a4TEHO — He 3a4TEHOY»

Kewnc-3apaHusa (onga
NTOroBOro 3aJaHus)

CobecepnoaHue lMpoBepka npenogaesaTtenemM
(BOnpocbl ans 58-63 OTmeTKa B cucteme
WTOrOBOro 3agaHusl) «3a4TEHO — He 3a4TEHO»

lNpoBepka npenogasatenem
[JomawHee 3agaHne 65-68 OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»

3. OLl,eHO‘-IHbIe cpeacTBa ansa npomemyTquoﬁ aTTecTaumm
TunoBble KOHTPONbLHbIE 3a4aHUA WU UHble MaTepuanbl, HeobxoauMmble
ONA  OLUEeHKW 3HaHUW, YMEHUW, HaBbIKOB U (MNU) onbiTa A[OeATeNbHOCTH,
Xapakrepusyrwmx atanbl GOpMUPOBaAHMA KOMMNETEHUUA B npouecce OCBOEHUs
obpa3oBaTesibHOM NporpamMmmbl

[ns OUEeHKN 3HaHUI, YMEHUIN, HaBbIKOB 00y4YaroLMXCs Mo AUCUUNIINHE
«AHanuTu4yeckasa xumms u (hM3NKO-XxXMMUYeCKne MeToabl aHann3a» NpMMeHsIeTcs
BanbHO-penTUHroBasi cuctema oueHkM COOPMUPOBAHHOCTUN KOMMNETEHLMI CTYAEHTa.

banbHO-penTUHroBas cucteMa OLEHKM OCYLIECTBNASETCA B TeYeHue BCero
cemMecTtpa npu MpoBeAEHUN ayauTOpHbIX nabopaTopHbIX 3aHATUW WU KOHTPOSS
camMoCToATENbHON  paboThl. Mokasatenamm OM  gaBnsawoTCS: KOHTPOJb
npenogasaTteniemM  BbINOSIHEHUS nabopaTOpHOM W CaMOCTOATESNbHOW (OOMaLLHAS
paboTta) paboT, TecToBble 3agaHuMsi MNPOBEPKM OCBOEHUS MaTepuana B Buge
KONMOKBUMYMa W uTOoroBoro 3agaHusi. OueHKM BbICTaBNAKTCSA B COOTBETCTBUU C
rpadMKoOM KOHTPONS TEKyLUEN YCNeBaeMOCTU CTYAEHTOB B aBTOMaTU3UPOBAHHYHO
cuctemy 6a3 gaHHbIx (ACYB[) «PenTuHr ctyaeHToBY.

K artrectaumm ponyckawTcsa TONbKO obOyvarolmecs, BbINOMHUBLUNE BeECb
nabopaTopHbIA  NPaKTUKYM, 4YTO CBA3aHO C obecneynBaemMon OUCLMMIIMHON
komneteHumn. OOyvyaloWMNCHA, He BbINOMHMBLUMIA  NlabopaTopHbIM  MPAKTUKYM,
oTpabaTbiBaeT NponyLLeHHble paboThbl.

Ob6yvatowmmnca, Habpaswun B cemectpe 6oree 60 % OT MakcMmaribHO
BO3MOXHOW OanbHO-PENTMHIOBOM OUEHKM paboTbl B CEMECTpe nonyvaet 3adeT
aBTOMaTUYECKN.

CtyneHT, HabpaBwwnin 3a Tekywyt paboty B cemectpe meHee 60 %, T.K. He
BbIMOMHWUIT BCO paboTy B cemecTpe Mo OOBLEKTUBHbIM npudnHam  (6onesHb,
odmumanbHoe ocBoboxaeHne u T.N.) [JonyckaeTcs A0 3adeTa, OOHAKO  emy
AOMNONHUTENbHO 3a4atTca BONPOChl HAa cobecegoBaHMm No pasgenam, BbIHOCMMbIM Ha
3a4er.

ATTectauma obyyatouieroca no AucuMninHe (3a4veT) npoBoaUTCA B BUAE
TECTOBOro 3adaHus unu cobecenoBaHuMsi — Ha Bblbop obyvaroweroca. BapuaHTbl
3a4eTHOro TeCTOBOro 3agaHus (buneta) opmMupyOTCS M3 BOMPOCOB KOJSIFOKBUYMA U
WTOroBOro 3agaHus.

Kaxkgbih BapuaHT TecTa BkNoYaeT 15 KOHTPONbHbIX 3a4aHNN, U3 HUX:

- 5 KOHTPOSIbHbIX 3a4aHUN Ha NPOBEPKY 3HAHUN;

- 5 KOHTPOJIbHbIX 3aaHUN Ha NPOBEPKY YMEHUN;

- 5 KOHTPOSIbHbIX 3a4aHUN Ha NPOBEPKY HABLIKOB,




B cnyyae HeynoBneTBoOpuUTENbHOW cOadu 3ayeTa CTYAEHTY npeaocTaBnsaeTca
npaBO MOBTOPHOM CAayM B CPOK, YCTAHOBMEHHbLIN ONS NUKBMAALUN akageMndecKomn
3a10JPKEHHOCTU MO UTOraMm COOTBETCTBYHOLLEN ceccun. [pu NOBTOPHOW caade 3ayeTa
KONM4ecTBO HabpaHHbIX CTYAEHTOM 6annoB Ha NpeaplayLemM 3a4eTe He y4YnuThiBaeTcs

3.1 Tecmecmoesnie 3a0aHusi
3.1.1. Tecmecmoesbie 3a0aHusi (Os1s1 KOJISIOKeUyMa)

3.1.1.1. LWugp u HaumeHoBaHuUe KOMIemeHyuu

OTl1K-2 CnocobeH NpyMeHATb OCHOBHbIE 3aKOHbI U METOAbI NCCIIe40BaHNA €CTECTBEHHBIX HayK
Anga pelweHns 3agay npodeccnoHanbHoOn AeAaTensHoCTM

Ne
TecT (TecTtoBoe 3agaHue)
3agaHus
1. TOYHY MepHYI0 Nocyay NPUMEHSIIOT NS ... (HECKOMbKO OTBETOB):
1. npurotoBneHusa paboynx pacTsopoB
2. NpUWUroToBMEHMS CTaHAAPTHLIX PAacTBOPOB
3. oTbopa npobkl uccnegyemoro pactsopa
4. pobaBneHus pacTBOPOB UHOUKATOPOB
5. wu3mepeHusi obbema pacTBopa TUTpaHTa
OTtBeT: 2,3,5
2. Mocyna, kKoTopas ononackMBaeTcs neped TUTPOBaHMEM TUTPYEMbIM PacCTBOPOM
1. mepHas konba 4. MmepHasa nuneTka
2. konba gnsa TUTpPoBaHWS 5. MEpHbI LMIMHApP
3. GropeTka 6. XMMMYECKMIA CTakaH
OtBeT: 4
3. YKaxuTe COOTBETCTBUE MEXAY TUTPUMETPUYECKMM METOLOOM aHanm3a u peakumen,
HaxoasiLLEeNCcsl B €ro OCHOBE:
1. KncnoTHo-oCHOBHOM 1. Me**+CI'= MeCl|
2. PepokcumeTtpuyeckuin 2. Red;+0x,=0x;+ Red,
3. KomnnekcoHomeTpryeckni 3. H'+OH ™ =H,0
4. OcaguTenbHbI 4. Me*+Na,H,Y=Na,MeY+2H"
OtBer:
1. KNCNOTHO-OCHOBHOM 3. H'+OH =H,0
2. PegokcumeTtpuyecknmn 2. Red;+Ox,=0x1+ Red
3. KomnnekcoHoMeTpuyeckui 4. Me* +NayH,Y=Na,MeY+2H"
4. OcagutenbHbIN 1. Me?*+Cl'= MeCl|
4. Bbibepute TUTpaHT 1 nHgmnkaTop Ansa onpegeneHns B pactsope CH3;COOH:
1. HCIl u meTMnoBbIN OpaHXeBbIN
2. KOH 1 MeTunoBbIi opaHXeBbli
3. Na,B,0; n deHondpraneunH
4, KOH n dbeHondTanemH
OTBeT: 4.
5. 3agada npoTtonMToMeTpun, pelaemas B NpMCcyTCTBUN MHAUKaTopa deHondTanemHa
(HeckonbKoO OTBETOB):
1. NH4OH + HCI. 3. NH4OH + H,S0,.
2. HCI + KOH. 4. NaOH + HCOOH.
OTBeT: 2, 4
6. Cnoco6 cmKcupoBaHmWs TOUMKM 3KBMBANEHTHOCTM B NepMaHraHaToMeTpun

1. npuMeHeHue cneumnmryecKkoro MHaMKaTopa kpaxmana
2. 6e3nHouKaTopHOe TUTPOBaHUe




3. npuMeHeHue pedoKc-uHaMKaTopa
4., npuMeHeHue eHondTanenHa

OTBeT: 2

O6LLast XeCTKOCTb BOAbl onpeAenseTcs npucyTcTBuem
1. cynbdaTos, kap6oHaTos K 1 Fe™*
2. cynbdartos, kapboHaToB, rugpokapboHaToB Mg2+ nCa
3. xnopwaos, ruapokap6oHatoB Mg™ n zZn**
4. kapboHaToB, ruapokapboHaTtoB Ca”* n AI**

2+

OTtBeT: 2

durKCMpoBaHME TOYKM SKBUBANEHTHOCTM NPU TUTPOBAHUN CTOYHOWN BOAbI, COAepXKaLLen
Opomuna HaTpus, pacTBOPOM HUTpaTa cepebpa B NPUCYTCTBUU XpoMaTa Kanusi B Ka4ecTse
nHaukatopa (metog Mopa) nponssogaT npu...

1. BOCTUXEHUM TUTPYEMbIM PACcTBOPOM PO30BOrO LIBETA;

2. nepexofe uBeTa TUTPYEMOM B3BECU U3 XXEMTOr0 B KPAaCHO-OPaHXeBbLIN;

3. BbinageHun 6enoro ocagka;

4. [OCTUXKEHUUN TUTPYEMBIM PacTBOPOM CHHETO LiBETA.

OTBeT: 2

CxoguMbiMu 06 beMaMm npun TUTPpOBaHMN Ha3bliBakOT NaparsierfibHble pe3ynbTaTbl
TUTPOBaHWA, pacxoxageHne mexay KoTopbiMu, He npesbillaeT

1.1 cm®. 3.0,5cm°.
2. 0,001 cm®. 4.0,1 cm°.
OtBeT: 4

3.1.2. Tecmecmoesblie 3adaHusi (0511 umMo208020 3a0aHusl)

3.1.2.1. Wucghp u HaumeHoBaHUEe KOMMemeHyuu

OrMK-2 CnocobeH NMPUMEHATbL OCHOBHbIE 3aKOHbl 1 MEeTObI nccrnegoBaHUi eCTECTBEHHbIX HayK
ana peweHna 3agad I'IpO(beCCVIOHaJ'IbHOIZ OEeATEJIbHOCTU

Ne
3agaHund

TecT (TecTtoBoe 3agaHue)

10.

Kakune anemeHTbl MOXHO onpegensatb MeTtogoM hoTOMETPUS NNaMmeHn?
1. Hatpwui, cBuHedl. 3. KobanbT, cepebpo.
2. XXeneso, meab. 4. Kanuin, 6apuin.

OtBeT: 4

11.

O6bekTbl aHanu3a B MeTode POTOINEKTPOKONOPUMETPUSI.
1. OKpalleHHble KONMouaHbIE PacTBOPLI.
2. ©e3BoAHbIE UCTMHHbIE PACTBOPSI.
3. ©BecLBeTHblE UCTUHHbIE PAcTBOPbI
4. VWCTWHHbIE OKpaLlEeHHbIe pacTBOpbI.

OtBeT: 4

12.

Kakune chakTtopbl BUSIOT Ha NokasaTenb NpenomneHms ceeta?
1. TlMnoTHocTb pacTBopa, TONLWMNHA CIOS.
2. Temnepatypa, AnNvHa BOSIHbI.
3. OnTtu4yeckasi NNIOTHOCTb, KOHLIEHTPaLMS.
4. [OnanekTprnyeckas NPoOHULAEMOCTb, TOMLLMHA CMOS.

OTtBeT: 2

13.

Ha Kakow 3aBMCMMOCTM OCHOBaH KONMMYECTBEHHbIN NONAPUMETPUYECKUA aHanma?




1. a=f(N). 3. a=f(g).

2. a=f(c). 4., n=f(c).
OtBeT: 2
14. Kakolt anekTpoa NpuMeHsieTcsl B Ka4eCTBE UHANKATOPHOIO B KUCIOTHO-OCHOBHbIX peakUnsix?
1. CepebpsHbin. 3. XnopuacepebpsHbin.
2. MNnaTtnHoBbLIN. 4. CTeKnsHHbIN.
OtBeT: 4
15. [nsi onpepeneHns cogepXxaHus B obpasue xnopvaa HaTpusi Ha aHWOHUTE HY>KHO NPOBECTM
peakumio:

1. RAnH +NaCl — RAnNa + HCI.

2. RKtOH +NaCl — RKtCl + NaOH.
3. ROH +NaCl — RNO3 + NaOH.
4. RHOH +NaCl — CIRNa + H20.

OtBerT: 2

16. B kakoin nocnegoBaTensHOCTM BbINAYT CIMPTHI M3 KOFTOHKKW, €CNN pacCTBOPMMOCTD B
HenoABWXHOM xuakon gase ybeiBaet B pagy CsH;,OH > C,HsOH > CH;0H.

1. C3H;OH; C,HsOH; CH3;0H;

4. C,HsOH; CH3;0H; C3H,OH.

OtBerT: 2

Kputepuun 1 wikanbl OLEeHKN:

MpoueHTHaa wkana 0-100 %; oTmeTKa B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBSIETBOPUTENIbBHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyOoBNETBOPUTENBLHO;

60-74,99% - yooBneTBOPUTENEHO;

75- 84,99% -xopoLwuo;

85-100% - oTnn4Ho.

3.2 3adavyu
3.2.1. 3adayu (Ons Konnokeuyma)

3.2.1.1. Wucghp u HaumeHoBaHUe KoMriemeHyuu
OTl1K-2 CnocobeH NpyMeHATb OCHOBHbIE 3aKOHbl U METOAbI NCCre40BaHUA €CTECTBEHHbIX HayK
ANsA peweHns 3agay npodpeccnoHanbHon AeATenbHOCTH

Ne
TecT (TecTtoBoe 3agaHue)
3agaHuns ' ’
17. [ins npuroTosnexna 2 oM pacTeopa xnopuaa Hatpus ¢ Tutpom 0,002900 r/cm® Heobxoanma
HaBeckK r. (omeem nipugecmu ¢ MOYHOCMbIO 00 OeCcsmbiX)
OTtBeT: 5,81
Pewenune: m = T-V = 0,002900 r/cm’® - 2000 cm*=5,8 1
18. Macca HuTpaTta HaTpus, Heobxognmasa gnsa npurotosnexHust 400 cm® pacTBopa C MONAPHON
KOHUeHTpaumen sewectsa 0,5 MOJ’Ib/D,MS, cocTaBnsieT r
1.15 3. 68
2.34 4. 17
OtBeT: 4.
PeweHue: m = c-V-M(NaNO;) = 0,5 monb/am® - 0,4 am® -85 rimonb= 171




19.

Macca rugpokcuaa kanusi, cogepxatiero B 10 i ero pactsopa, 3HaveHvne pH koToporo
paBHO 11, cocTaBnser r(a=1) (omeem egedume ¢ Mo4YHOCMbH G0 COMbIX).

PelweHue:
pH =11, cnepoBaTtensbHo pOH = 14 — 11 = 3, cnepoBatenbHo ¢(KOH) =
10" = 0,001 monb/gm®

m = ¢-V-M(KOH) = 0,001 monk/am® - 10 am* -56 r/moneb= 0,56 r

20.

Kakoit o6bem Boabl (cM°) Heobxoanmo ao6asuTs k 20 cm° 0,1 Monb/AM° pacTBopa YKCYCHOIA
KMCNoTbl, 4TO6bI nonyyunTs 0,05 monb/am® pacTtsop?

1. 10. 3. 150

2.200 4. 40.

OTBeT: 2.
PeweHue: V,=c; - Vi /c,=0,1 monb/gm® - 20 cm® / 0,05 monb/am® = 40

cm’
V(H,0) =V, — V1 =40 cm® = 20 cm® =20 cm®

21.

Mpw TUTpOBaHMKM pacTBOpa LLABENEBOW KMCMNOTbI PAaCTBOPOM TMAPOKCUAA HaTpUs C
MOMSIPHON KOHLIeHTpaLmen 0,1 Monb/aAM> NonyyeHs! crieyloLine pe3ynbTaThl:

V; =10,00 cm®, V, =9,20 cm®, V3 = 9,40 cm®, V, = 9,50 cm°, Vs = 9,40 cm®, Ve = 9,45 cm’.
BbibepeTe 13 nonyyYeHHbIX pe3ynbTaToB CX0AUMble 06BbEMbI M paccunTanTe Maccy
LLLaBeNeBoWn KUCIOThI (omeem sgedume ¢ moyHOCMbIO A0 OecIMUMbICSYHBIX)

OTBeT: 0,0425

PeweHue: CxoaMmMbie 06beMbI OTNIMYHAIOTCA APYr OT Apyra He 6onee
yem Ha 0,10 cm>:

V3 =9,40 cm®, V, = 9,50 cm®, Vs = 9,40 cm®, Vg = 9,45 cm®.

Vep (NaOH) = (9,40 cm® + 9,50 cm® + 9,40 cm® + 9,45 cm®)/4 = 9,44 cm®

M(H,C,04) = ¢(1/1NaOH)-V(NaOH)-M(1/2H,C50.) = 0,1 Monb/am® - 0,00944
am® .45 rimonb= 0,0425 r

22.

Ha tutpoBaHue 10,0 cm® MuHepanbHol Boapsl 3aTpayeHo 10,50 cm® 0,020 monb/am®
pacTtBopa komnriekcoHa lll. >KecTtkocTb aHanuanpyemon BOAbl COCTaBnseT
MMonb/am®. (omeem egedume ¢ mo4yHocmbro G0 Uesi020 Hucsa)

OTBeT: 21 mmonb/am®

PeweHue: Q = c(1/1NayH,Y) - V(NazH2Y) - 1000 / Vgoge =
0,020 monb/am® - 10,50 cm® - 1000/ 10,0 cm® = 21 mmonb/gm®

3.2.2. 3adayu (Ons1 umozoeoli 3ada4u)

3.2.2.1. Wucehp u HaumMeHoBaHUe KOMiemeHyuu

OlMK-2 CnocobeH NpUMEHSITb OCHOBHbIE 3aKOHbI Y METOAbI UCCIIeL0BaHNA €CTECTBEHHbBIX HayK
Ansa peweHuns 3agad npodeccuoHanbHON 4eaTenbHOCTN

Ne
TecT (TecToBoe 3aaHue)
3agaHus
23. Mo AaHHLIM MOTEHLMOMETPUYECKOro TUTPOBaHMS 7 CM° pacTBopa 083pH0I7I KMCMOTbI

pactBopom NaOH ¢ monspHon koHUeHTpaunen akeusaneHTa 0,1 monb/gm

V(NaOH) 3,0 31 3,2 3,3 3,4 3,5 3,6 3,7
pH 15 1,6 19 2,7 4,5 9,7 10,1 10,3

MOXHO 3aKNK4YUTb, YTO MOJNdpHad KOHUEHTpaUuuAa 3KBMBAJIEHTa cepH0|7| KUCIOThbI B pacTtBope




cocTaBnsieT Monb/am° (omeem 8gedume ¢ MOYHOCMbI0 A0 COMBIX).
OTBeT: 0,05 Mmonb/am®
PelwieHue:

V(NaOH) 3,0
pH 1,5

3,3
2,7

3,6 3,7
10,1 10,3

=w
ok
=L
©oN
[GIES

w

3

H|w
L0
\'

ApH/ AV -

(1,6-1,5)/0,1
(1,9-1,6)/0,1
(2,7-1,9)/0,1

(10,1-9,7)/0,1

(10,3-10,1)/0,1

| (4,5-2,7)/0,1
™1 (9,7- 4,5)/0,1

1 3 8 4 2
MakcumanbHoe nsmeHeHue guddepeHumana ApH / AV HabnropaeTca
npu ao6asneHnn o6bema pacteopa NaOH 3,5 cm®.

c(1/2 H,S0.) = c(1/1NaOH) -V(NaOH) / V(H,SO.) = 0,1 monb/am® - 3,5 cm®/
7 cm® = 0,05 monb/am®,

[Eny
[6))

24, Ecnu npu noTeHUMOMETPUYECKOM TUTPOBAHMM pacTBopa, COAepKaLLlero CMecb rmapoKCUaoB
HaTPUS M1 aMMOHUS!, 10 NEPBOW TOUKM SKBUBANEHTHOCTY U3PAcX0AoBaHo 4,5 cm®, 4o BTOpOi
- 8,0cm’ pacTBOpa COMIAHOW KUCMOTbl C MONSAPHON KOHUEeHTpaumen akemaneHta 0,1050
monb/am®, To macca NH,OH B aHanuanpyeMom pacTBope cocTaBnsieT (r
(oTBET BBEOUTE C TOYHOCTBIO 40 AECATUTBICAYHbIX).
OTBeT: 0,0129 1
PeweHue:
m (NH4OH) = ¢ (1/1HCI)-V)HCI)-M(1/1NH,OH) = 0,1050 monb/am® - (0.008 —
0.0045) am° - 35 r/monb = 0,1050 monb/am® - 0,0035 am® - 35 r/monb=
0,0129 r

25. Ecnu Ha xpomaTtorpamme 10,5(1)=0,7 cm, h(1)=7,2 cm; n0,5(2)=0,4 cm, h(2)=3 cm;

10,5(3)=0,9 cm, h(3)=7,1 cm, TO cogepxaHne NepPBOro KOMMNOHEHTA B aHANU3NpyeMon cMecu,
paccyMTaHHOe METOAOM HOPMUPOBKM, COCTaBMAET % (oTBET BBEAUTE C TOYHOCTLIO
00 OecATbIX)

OTBeT: 39,9%

PeweHue:

S(1) =u0,5(1) - h(1)=0,7cm - 7,2 cm = 5,04 cm2
S(2) =u0,5(2)-h(2)=0,4cm-3cm =1,2cm2
S(3) =u0,5(3)-h(3)=0,9¢cm- 7,1 cm = 6,39 cmM2

®(1) = S(1) - 100/ [S(1) + S(2) + S(3)] = 5,04 / (5,04 + 1,2 + 6,39) = 39,9%

3.3  Kelc-3adaHus (3cce)
3.3.1. Kelic-3a0aHus (acce) (Ons Konsiokeuyma)

3.3.1.1. Wughp u HaumeHo8aHUe KoMemeHyuu
OrK-2 CnocobeH NMPUMEHATbL OCHOBHbIE 3aKOHbl 1 MeTObl I/ICCﬂe,EI,OBaHI/IVI €CTeCTBEHHbIX HayK
ana peweHna 3agad I'IpO(beCCI/IOHaJ'IbHOVI OeAaTernbHOCTU

Ne 3agaHus

TecT (TecToBoe 3agaHue)

26.

CopaepxaHne yKCYyCHOWM KUCINOTbl B TEXHUYECKOM 3Tunosom cnunpte cornacHo NOCTy He
AormkHo npeBbiwaTth 10,0 MI'/D,MS. YKaxuTe, Kakon MakcumarbHbIi 06bem pacTeBopa
rMAapoKCcnaa HaTpus ¢ MoOnsipHOW koHueHTpauunen 0,01 Monb/;l,M3 MOXET ObITb 3aTpayeH Ha
TutposaHne 100 om® aHanMsmpyemMoro cnvpTa, Ytobbl oH cooTBeTcTBOoBan FOCTYy. Mpu
TUTPOBaHWM NPUMEHANN BIOPETKY BMECTUMOCTLIO 25 om’.




PeweHue:
1. 10 mr/am® = 0,00001 r/icm®
2. MakcumanbHO AONYCTUMasi Macca YKCYCHoM Kucnotbi B 100 cm®
aHanusupyemoro cnupra:
m (CH;COOH) = T-V = 0,00001 r/cm® - 100 cm® = 0,001 r
3. V(NaOH) = m(CH3;COOH) /[ M(1/1 CH3;COOH) - cglllNaOH)l =
= 0,001 r/[60 r/monb 0,,01 MO.nb/.El,Ma] =0,00167 gm° =1,67 cm”.
4. TakK KaK TOYHOCTb GlopeTku Ha 25 cm® coctaBnsieT 0,05 cm®, To
o6beM 1,67 cm® aTol GlopeTKol U3MEePUTL HENb3S.
CnepoBaTtenbHO, MakCMMarnbHbIN 06BLEeM pacTBopa rmapokcmaa
HaTpusA, NPU KOTOPOM aHaNU3npyeMbii CNUPT OyaeT COOTBETCTBOBATb
FOCTy, coctaBnsiet 1,65 cm>.

3.3.2. Kelic-3adaHusi (3acce) (On1s1 umo208020 3adaHusi)

3.3.2.1. Wucghp u HaumeHOBaHUEe KOMemeHyuu

Ol1K-2 CnocobeH NpyMeHATb OCHOBHbIE 3aKOHbI U METOAbI NCCreg0BaHNA €CTECTBEHHbIX HayK
ANns peleHns 3agay npodeccnoHanbHON AeSTeNbHOCTH

Ne
3agaHuns

TecT (TecTtoBoe 3agaHue)

27.

Kakon boTomeTpudecknii peareHT HYXXHO BblIbpaTh AN aHanu3a pacTeopa ¢ MOMSPHON
koHueHTpaumen 0,001 monb/am3 B KIOBETE C TOMLLMHON nornowatowero cnos 50 mm, ecnm
N3BECTHO, YTO MONSAPHBIN KOI3(ULMEHT CBETOMNOITOLLEHNST (DOTOMETPUYECKOTO peareHTa
A coctaBnsiet 1, B—- 10, C - 100, 1 — 1000.

PeweHue:

A=¢-|-cC

A(A)=1.-5cm- 0,001 mons/am3 = 0,005

A(B)=10-5cm:. 0,001 monb/am3 = 0,05

A(C)=100-5cm- 0,001 monb/gm3 = 0,5

A (O)=1000-5cm- 0,001 monb/gmM3 =5
POTOINEKTPOKONOPUMETP AaeT JOCTOBEPHbIe pe3ynbTaThl B
MHTepBane ontuyeckon nnotHoctu 0,1 -0,8. CnepgoBaTtenbHO, Npwm
AaHHbIX YCNOBUAX HYXXHO BblopaTb (poToMeTpuyeckmumn peareHt C.

28.

B kayecTtBe npoTpaBuTENS CenbXo3KynbTyp NPOTUB rPMOKOBLIX 3aboneBaHuni
npumeHsieTcs rekcaxnopbenson (MXB). Moporosas koHueHTpaumsa X 4ns Kponukos
cocTtaBnseT

9 mr/m°. YpaBHeHue rpalyupoBOYHOrO rpaduka Anst ero onpeaeneHns B Boyxe UMeeT
Bua: S (CMZ) =0,055*C (MF/MS). OueHuTe onacHocTb Kopma, ecnv napameTpbl nuka MXb
Ha XxpoMaTtorpamMmme paBHbI: BbICOTa Nuka = 7,8 MM; LUMPWHA NUKA Y OCHOBaHWSA — 5 MM.

PeweHue:
1.S=1/2-h-a=1/2-7,8 MM - 5 Mm = 19,5 Mm? = 0,195 cm?
2. Mo ypaBHeHUIO rpaaynpoBOYHOro rpaduka:

¢ =S/0,055=0,195/ 0,055 = 3,54 mr/m>.

3. 3,54 mr/m® < 9 mr/m®. CnepgoBaTenbHO, KOPM Ge30NacHbIA.
CopepxaHue B HeM rekcaxnop6eH3ona HUXxe NOpPoroBomn
KOHUEeHTpaLuu1 ansi KPOJIMKOB.

KpuTepuu n wkanbl OLEHKM:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBSIETBOPUTESTbBHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;

60-74,99% - yooBreTBOpUTENBHO;

75- 84,99% -xopoLwuo;

85-100% - oTnn4HoO.




3.4 CobecedoeaHue
3.4.1. CobecedoeaHue (eonpochbi Ons1 KO/IoKeuyma

3.4.1.1. Wucghp u HaumeHoBaHUEe KOMemeHyuu
Or1K-2 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbl U MEeTObl I/ICCJ'IeLI,OBaHVIVI €CTEeCTBEHHbIX HayK
ana peweHna 3agad I'IpO(beCCVIOHaJ'IbHOVI AeATesIbHOCTU

Ne dopmynuposka Borpoca
3ajaHus

29. Cnocobbl BbipaxeHus KOHLeHTpaumu pacTBopoB. [lepexod oT ogHoro cnocoba BblpaXKeHUs
KOHUEHTpauui K apyrum

30. ToyHas 1 HeToYHasa xMMuyeckas nocyga. HasHadeHue, npasuna paboTbl.

31. lMepBunyHble cTaHaapTHbIe pacTBopbl. CTaHAapTHbIE (YCTAHOBOYHbIE) BELLECTBa.
OcobeHHOCTN NPUroTOBMEHNS.

32. PukcaHanbHble pactBopbl. OCOBEHHOCTY NPUroTOBMEHWS.

33. 3aKoH 3KBMBaneHToB. [puMeHeHne B TUTPMMETPUYECKOM aHanuse.

34. [MoHATMA TOYHOCTM aHann3a. ABCONIOTHas U OTHOCUTENbHAsA OLINGKU.

35. Knaccudvkaumm TMTpUMETPUYECKUX METOOOB MO TUMNY peakuun B OCHOBE MeToAa.

36. 3amecTuTensHoe TUTPOBAHME.

37. MeToabl KNCNOTHO-OCHOBHOIO TUTPOBaHWUSA. TUTPAHT, CTaHAapTHOE BELLECTBO,
onpegensemble BeLecTBa.

38. MeToapbl KNCNOTHO-OCHOBHOIO TUTPOBAaHMS: CNOCO6 PUKCUPOBAHUSA TOYKU
9KBMBANEHTHOCTW.

39. [MepmaHraHatomeTpus. TUTpaHT, CTaHAAPTHbLIN pacTBoOp, ONpeaensemble BELWeCcTBa.

40. lMepmaHraHaTomeTpus. YCrnoBus nepmaHraHaTOMETPUYECKUX onpeaeneHuin, cnocod
DMKCMPOBAHNS TOYKM SKBUBANEHTHOCTM.

41. WopgomeTpus. TutpaHT, CTaHgapTHLIV pacTBOp, onpegensemMble BeLecTsa.

42. KomnnekcumeTpuyeckoe TUTpoBaHWe. TUTPaHT, CTaHAapTHbIN pacTBop, onpeaensemble
BELLEeCTBa.

43. KomnnekcumeTpuyeckoe TutpoBaHne. Cnocob gmKkecupoBaHusa TOMKM 9KBMBANEHTHOCTH

44, YKecTkocTb BOAbI. YCNOBUSA onpegeneHms.

45. Metog Mopa. TutpaHT, cTaHgapTHbIV pacTBOp, onpegenseMble BeLecTsa.

46. Metog Mopa. Cnocob hnKCHpoBaHUsA TOYKU 9KBUBANEHTHOCTMW.

3.4.2. CobecedoesaHue (8onpochkl 05151 UM0O208020 3a0aHusl)

3.4.2.1. Wucghp u HauMeHoBaHUe KoMriemeHyuu
OTl1K-2 CnocobeH NpyMeHATb OCHOBHbIE 3aKOHbl U METOAbI NCCrie40BaHNA €CTECTBEHHbIX HayK
ANnsA peweHns 3agay npodeccnoHanbHon AeATenbHOCTH

Ne dopmynupoBka Bonpoca
3a4aHuns

47. Knaccudmkaums prsnmKo-XxMMU4ecknx MeTO40B aHanusa.

48. MeToa rpagympoBoYHOro rpaduka.

49. TUTPOBaHUE C MHCTPYMEHTaNbHbIM (OUKCMPOBAHNEM TOYKU 3KBUBANIEHTHOCTH.

50. CyuwHocTb MeToAa hOTOMETPUS NITaMeHN, Kak SMUCCUOHHOIO CNEKTPanbHOro aHanusa.
O6bekTbl aHanm3a.

51. doTomeTpua nnameHn. KayecTBeHHbIN U KONNMYECTBEHHbIA aHanus.

52. doToanekTpokonopmumeTpusi. CyuiHocTe MmeToga. O6beKTbl aHanusa.

53. PoT03aNEKTPOKONOPUMETPUS. ANTOPUTM NPOBEAEHUSA aHanNu3a.

54, PedpaktomeTpua. CyiHoCTb MeToaa. AHaNUTUYeCkun curHan. Pu3nyeckuin cMbicn
nokasaTtens NpenomMneHusl.

55. MonspumeTpus. CywHocTb MeToda. AHanuTudeckui curdan. OnpegensieMble BeLLeCcTBa.

56. VoHomeTpusi. ANroputm NpoBefeHusi aHanmaa.

57. MoTeHumMomeTpryeckoe TUTpoBaHne. OBpaboTka NONMyYEHHbIX 3KCMEPUMEHTANBHbIX
OaHHBbIX.

58. Xpomatorpadums. Knaccudukaums no MexaHu3my pasgeneHus.

59. [a3oBaga xpomartorpadgusa. AHanM3 xpomaTtorpammbi.

60. [nockocTtHasa xpomartorpadus. KauecTBeHHbIN 1 KONMYECTBEHHbIN aHanNms3.

61. BymaxHasa xpomartorpadus. M'mgpodunsHas n rugpodobHas bymara.

62. VloHooGMeHHast xpomaTorpadus. IoOHUTHI.

63. MoHoobmeHHasi xpomaTtorpadcums. OnpegeneHve katuoHa (aHMoHa) B BOGHOM pacTBOpeE.




KpuTepuu 1 WwKasbl OLEHKM:

- OLeHKa «3a4YTeHO» BbICTABNSAETCA 00y4aloLLeMycsl, eCIiM OH OPUEHTUPYETCS B MaTepuarne,
OTBETWIT Ha BCe BOMPOCHI, AONYCTUB He Gornee 4 owmnbok B oTBETE, pasobparncs B yCroBUW Keic-
3afaHus, NPy peLLIeHNN NPUMEHWUN HYXHble hOPMYTibl, MOMYYnS NPaBUSIbHbIA OTBET UMK, MPY HaNNYUK
oLINGKM, CyMen ee UCTIPaBUTb.

- OLeHKa «He 3a4TeHO» BbICTaBNsAeTCA 00y4aloLLemMycsi, eCliM OH He OPUEHTMPYETCS B
maTtepuare, OTBETUI He Ha BCe BOMpPOCkI, AonycTus Gonee 4 owmnbok, He pa3obparncs B YCIoBUM
3agaun, Npu peLeHn NpUMeHU onGoYHbIe opMYyrbl, MOMYYNUN He NPaBUnbHbIN OTBET, HE CyMen
MCnpaBuTb OLLUMOKN Aaxe C NOMOLLIO NpernoaasaTtens.

3.5 Bonpocskl 051591 KOHMPOJIST MOYHOCMU 6bINOJIHeHUsI J1abopamopHbLIX pabom

3.5.1. Wugpp u HaumeHoBaHuUe KoMnemeHyuu
Or1K-2 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbl U MeTObl VICCJ'Ie,EI,OBaHVIVI €CTeCTBEHHbIX HayK
ana peweHna 3agad I'IpO(beCCVIOHaJ'IbHOVI AeATesIbHOCTU

Ne 3agaHust dopmynvpoBka Bonpoca

64. Mo nony4YeHHbIM NP BbINOMHEHNY aHanNM3a 3KCrnepMMeHTanbHbIM JaHHbIM paccymTaTb
maccy My BelllecTBa B aHanm3mpyemom obpasie (MoaenbHOM pacTBOpe) U BbIHUCNIUTL
OTHOCUTESNbHYH NOrPELIHOCTb ONpPeaerneHns

A= 7T 900,
m

ucr
rae my.; — UICTUHHaAA MaccCa BellecTBa B aHannM3npyemom o6pasu,e, nony4yaroT y
npenogaBaTend.

Kputepumn n wikanbl OLEHKN:
MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyAoBneTBOPUTENbLHO, YAOBNETBOPUTENbHO, XOPOLLO, OTIINYHO»
paboTy He BbIMONMHUN UK owmnbka aHanunsa 6onee 5,0 % - 0-59,99% - HeyOOBNETBOPUTENBHO;
owmnbka aHanu3sa 3,1-5,0% -60-74,99% - yoOBNEeTBOPUTESNLHO;
owmnbka aHanuaa 6onee 1,1-3,0% -75- 84,99% -XopoOLLO;
owmnbka aHanmsa 0- 1,0% - 85-100% - OTNNYHO.

3.6 Bonpocbl domawHe20 3a0aHusi

3.6.1. Wugp u HaumeHoBaHuUe KOMIemeHyuu
Ol1K-2 CnocobeH NpyMeHATb OCHOBHbIE 3aKOHbl U METOAbI NCCre40BaHNA €CTECTBEHHbIX HayK
ANsA peweHns 3agay npodyeccnoHanbHon AeATenbHOCTH

Ne 3agaHus dopmMynupoBka Bonpoca

65. [MpoBecTn Ka4eCTBEHHbIN N KONMYECTBEHHbIWN aHann3 nvka, COoTBETCTBYIOLLEro BapuaHTy:
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1 KkneTka = 1 MM, CKOpPOCThL peructpartopa — 300 mm/4

66. O6GocHoBaTh BbIOOP AeTekTopa ANnsg aHannsa opraHN4eckux CoeMHEHWIA.

67. HasoBuTe kayecTBEHHYIO U KONMYECTBEHHYIO XapakTepUCTUKN MeToda rasoBoMm
XpomaTorpamMmsil.

68. OGbsACHUTE, Yem 0BYCIOBMEeHo pasaerieHne CMecu Ha MHAMBUAYanbHbIE KOMMOHEHTbI NPpK

npoBefeHUn razoBon xpomaTtorpadguu.

- OleHKa «3a4TeHO» BbICTaBJ1AE€TCA o6yqarou.|,emyc;|, €CINnn OH CcnocobeH CaMOCTOATENBHO npoBecTu
Ka4yeCTBEHHbIN N KONNYECTBEHHbIN aHanu3 XpomaTtorpamMmbl, pa306paTbc;| B NpuyHUMNax nposeaeHnsa

KpVITepVIVI W WKanbl OLEHKN:

aHanusa u ycTpoiicTea npuéopa;




- OLeHKa «He 3a4TeHO» BLICTaBNAETCH 06y4aloLLeMycs, eCMu OH He CNOCOGEH CaMOCTOSITENBHO
MPOBECTU KaYECTBEHHbI U KONMYECTBEHHbIN aHanu3 xpomaTorpaMmMbl, pasobpaTbes B NpUMHLMNAax
NpoBEeAEHUs aHanm3a u ycTpoictea npubopa.

4. MeTtoau4yeckue martepuanbl, onpegensilowme npoueaypbl OueHUBaHUA
3HaHMW, YMEHWW, HaBbIKOB U (MNK) onbiTa AEATENIbHOCTU, XapaKTepu3yroLwmx
aTanbl POpMUPOBaAHMA KOMNETEHLUN.

Mpouenypbl OULEHUBAHUA B XO4€ W3YYEeHUS OUCUMNIUHBI 3HAHWUWA, YMEHUA U
HaBbIKOB, XapakTepM3yoLNX atanbl POpMUPOBAHNSA KOMMETEHLNIN, PErNaMeHTUPYOTCA
NONOXXEHNAMMU:

- BI'YWUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3aveTax;

- M BIryYUT 4.1.02 lNMonoxeHne 0 penTUHroBOW OLlEHKE TeKyLLEen ycrneBaemMoCTu.

[ns OUEHKN 3HAHWI, YMEHWUIN, HaBbIKOB O0Yy4YatoLMXCs MO ANCLUNIIMHE
NpPUMeHsIeTCS PpeENTUHIoBasi cuctema. IToroBasi oLeHka no gucumuniunHe onpeaensieTcs
Ha OCHOBaHWW onpeaeneHnsa cpegHeapndMeTUYEeCKoro 3Ha4yeHnss 6annoB No Kaxgomy
3aJaHuto.

3a4yeT No guCUMNIIMHE BbLICTABMSAETCA B 3a4€THYHO BEAOMOCTb MO peayrbTaram
paboTbl B CceMmecTpe nMocre BbINOSIHEHMS BceX BuaoB YyvyebHonm paboThl,
npeayCcMOTPEHHbIX paboyen nporpaMmmon AUCUMMANHBI (C OTMETKOM «3adTeHO») W
nosly4eHmMn no pesynbTatam TECTMPOBaAHUSA NO BCEM pasgesiaM AUCLUMMINHBI HE MeHee
60 %.



5. OnucaHue nokasartenen U KpUTepues OLLleHMBaHUA YPOBHA C(hOPMMPOBAHHOCTU KOMMNETEHL UM

PesynbTathl 00y4eHus no atanam MpeameT oLeHku MokasaTtenb Kputepuu oueHnBaHus LLikana oueHuBaHus
dopmMUpOBaHUS KOMMNETEHLMI (npoaykT nnn oLeHVBaHusA CchOpMUPOBAHHOCTMN Akagemuyeckas YpoBeHb
npotecc) KOMMeTeHUnn oueHka unu 6annbl | OCBOEHUS
KoMneTeHuu
n
OlK-2 CnocobeH NpUMEHSITb OCHOBHbIE 3aKOHbI M METOAbI UCCNEef0BaHN €CTECTBEHHbIX HAYK ANS pelleHns 3agay npoeccnoHanbHon AeaTenbHOCTH
3HaTb TecTsl, 3HaHMe TeopeTMYECKUX OCHOB U 100 - 60 % npaBunbHbLIX OTBETOB 3auTteHo/ OcBoeHa
(konnoksuym, OCHOBHbIX 3aKOHOB Ka4eCTBEHHOrO 60-100 (6a3oBebIn)
utoroeas 3agada) N KONMYECTBEHHOTO XMMMWYECKOro U 59,9 — 0% npaBunbHbIX OTBETOB He 3auteHo/ He ocBoeHa
PU3NKO-XMMUYECKOrO aHanmaa, 0-59,99 (HegoCTaTOuHbIN)
CobecepnosaHue npMmMeHsieMoro npwu pelleHnn 3agay | Obyyatowuincss OpueHTUpyeTCcs B matepuane, 3
o ayTeHo/ OcBoeHa
(konnoksuym, npoeccrnoHansHoM AEATENbLHOCTH, | OTBETUI Ha BCe BOMPOChI, 4OMYCTMB He Gonee 60-100 (6a308Bblit)
uToroeas 3ajava) CTaHAapPTHbIX aHaNUTUYECKNX 4 ownbok B oTBETE
3ajad, pelaemMbix B O6y4atowmincs He opueHTUpyeTcs B MaTepuare,
npodheccroHansHoN AeATENbHOCTU: | oTBETUN He Ha BCe BOMPOCHI AaXe C MOMOLLbIO
TEXHUKK nNpoBeAeHUA npenogaeatens, gonyctvin 6onee 4 owmnbok
TUTPUMETPUYECKOIO aHanmaa,
Ha3BaHWs1, Ha3HaYeHWs 1
YCTPOWCTBA NPUBOPOB He 3auteHo/ He ocBoeHa 5
WHCTPYMEHTarbHbIX METOAO0B 0-59,99 (HeAOCTATOHEI)
aHanusa: noTeHuMoMeTpus,
hOTO3NEKTPOKONOPUMETPUS,
rasoBas xpomarorpadus,
pedpakToMeTpusi, NoNspUMMeTpus
YmeTb MopgroToBka YMeHVe NPUMEHSATb OCHOBHbIE O6y4atoLmmncsa AeMoHCTPUpPyeT cnocobHOCTL
(cobecenoBaHue) n 3aKOHbI XMUM 1 DU3MKN, CaMOCTOATeNbHO BbIGpaTh 1 NOAroTOBUTL K paboTe
BbINOMHEHNe HeobxoaMMble ANA pelleHns 3agad | HeobxoauMmble ANsi BbINOMHEHWUS aHanu3a nocyay u
nabopaTtopHon npodgeccrmoHaneHom aeaTensHocT: | npubopsl, pasobpaTtbcsa B MeToamke nabopaTtopHon 3auTeHo/ OcBoeHa
paboTbl NPOBOAMUTL pacyeTbl KOHLEHTpauMn | paboTbl, NPU BbIMONIHEHUM SKCMEPUMEHTA 60-100 (NOBbILIEHHbIIA)

pacTBOPOB PasfnyHbIX
COEAMHEHWN, N0 NOMNyYEHHbIM
3KCNepMeHTarnbHbIM AaHHbIM
NPOBOAUTL pacyeT Macchl
(kOHUEeHTpaummn) onpegensemMoro
BelLecTBa B pacTBOpE;
paccunTbiBaTb abCOMIOTHYIO 1
OTHOCMTENbHYIO NOrPELUHOCTN
N3MepPEeHUin, NPUMEHATb Ha
MoZenbHbIX PacTBOpax MeToAb,
ncrnonb3yemble MNpu peLleHun
CTaHAapTHbIX aHaNUTMYECKNX 3aday

cobntogaeT npaeuna paboTbl, NPaBUNbHO OLEHNUTb
BOCMPOV3BOAMMOCTb MOSTy4YaeMblX pesynbTaTos,
oT4yeT no nabopaTtopHoii paboTe yaoeneTsopseT
BCEM TpeGoBaHMSM

OB6yuaroLmincs He cNOCObEeH CaMOCTOATENBHO
BbIOpaTh U NOArOTOBUTL K paboTe Heobxoaumble
OnNs BbINONTHEHUS aHanu3a nocyay 1 npubopsl,
pa3obpaTbecs B MeToamke nabopaTtopHoi paboTbl,
npu BbIMNONIHEHUW 3KCNEPUMEHTa cobnogaeT
npasuna paboTbl, NPaBUMbHO OLEHNUTb
BOCMPOM3BOAUMOCTb NOMy4YaeMbIX pe3ynbTaTos,
OT4YEeT No nabopaTopHon paboTe yaoBneTBOpsSET

He ocBoeHa
(HepgocTaTOYHBIN)

He 3auTeHo/
0-59,99




3agauun

npodeccmoHanbHOM AeATENbHOCTU:
no 3aaHHON MeToAMKE rOTOBUTL U
CTaH4apTM3npoBaTb pacTBOpbI;
NpPOBOAUTb TUTPUMETPUYECKNN
aHanus, pabotaTb C OCHOBHbIMM
TMnamMmu NpubopoB, NPUMEHSEMbIMU
B aHanu3e — pH-meTp,
POTOINEKTPOKONIOPUMETP,
OLEHMBaTb TOYHOCTb NPOBEAEHHOIO
aHanu3a

BCGMTpe6OBaHMHM

O6yyatowwmnca pasobpancs B yCrioBvmM 3agaqdu, npu
peLleHUN NPUMEHNN HY>KHble (DOPMYIbI, MONYYun
NpaBumbHbIA OTBET UMW, NPU HANUYUKN OLLIMGKM,

Cymen ee UcnpasuTb. 3auTeHo/ OcBoeHa
60-100 (6a3oBbIn)

Ob6yuatoLmmncs He pasobpancs B yCroBuu 3agayu,

Npw peLleHnn NpUMeHun oWnboYHbIe hopMyrbl,

Mony4unsn He NPaBuUmbHbIN OTBET, HE CyMen He 3auTeHo/ He ocoeHa

MCMpaBuTb OLIMBKY Aaxe C MOMOLLbIO 0-59,99 (HEe[OCTATOUHBIN)
npenogasaTens.
Bnapgetb Kenc-sagaHus [eMoHcTpaumsa HaBbIKOB OO6yuatoLmnincs NpeanoXun NpaBuilbHOE peLleHne 3auTeHo/ OcBoeHa
NCMNONb30BaHMSA OCHOBHbIX 3aKOHOB | Npobnembl, 060CHOBaN NPeAnoXeHHOe peLIeHneE. 60-100 (6a3oBbIn)
XUMUM 1 PU3UNKM, HEOBXOANMbIX O6yuatowmiics He Halwen pelueHue npobnemsi He 3ayTteHo/ He oceoeHa
TouHoCTb MPOGPECCHOHATBHOM AEATENBHOCTH, MorpelwHocTb onpeaenenns He npesbiwaeT 5,0% 3auteHo/ OcBoeHa
HaBbIKOB MPOBEAEHNSI XMMUYECKOro e y
BbIMNOSHEHMUA 60-100 (NoBbILWEHHBIN)

aHanusa npu
BbIMOSTHEHU
nabopaTtopHon
paboThl

[omallHee 3agaHune

1 PU3NKO-XMMUYECKOTO aHanuaa,
NPUMEHSIEMOrO NPU peLLIEHUM
CTaHAapTHbIX aHaNMTUYecknx 3ajay
B NPOdeCCMOHarnbLHOM
AedaTernibHOCTU

MNorpelHocTb onpeaeneHns npesbiliaeT
5,1%.

He 3a4TteHo/

He ocBoeHa

0-59,99 (HepocTaToYHbIN)
Obyuatomics cnocobeH camocToATENbHO
NPOBECTUN KAYECTBEHHbIN 1 KONNYECTBEHHbIN
aHanns3 xpomaTorpammbl, pasobpaTbcs B Sauqrero/ Oceoena
P P - P P 60-100 (noBbILLEHHBIN)

npuHUMNax NpoBeAeHns aHanusa u ycTponcTaa
npubopa

OGy4atoLmincs He cnocobeH camMoCTOSITENBHO
NPOBECTN Ka4Y€CTBEHHbIN U KONTMYECTBEHHbIN
aHanus xpoMaTtorpamMmmsl, pa3obpaTbcs B
npUHUUNax NpoBeAeHNs aHanmsa u yCcTponcTea
npubopa

He 3ayTeHo/
0-59,99

He ocBoeHa
(HepocTaTOYHbIN)
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