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1. Uenun v 3agaum gucuMnnuHbI

Llenbto ocBoeHna AucUUnnHbl "AHanuTuyeckass XuMus n  U3NKo-XMMmU4eckme
MeToabl aHanu3a" sBnseTca opmupoBaHMe KomneTeHumn oby4vatoweroca B obnactm
npodgeccuoHanbHoON aeATenbHOCTU W cdepe npodpeccnoHanbHON OeATeNnbHOCTU: 22
lNMuweesasi NpoMbIWINEHHOCMb, 8K/IKYas rnpou3sodcmeo Harnumkoe u mabaka (8 cghepe
mexHo102ull KOMIeKcHoU repepabomku MsICHO20 U MOJSIOYHO20 CbiPbS).

AvcuunnuHa HanpasBneHa Ha pelleHne 3agad npodeccuoHanbHOWM AeATenbHOCTU
cnefywowero Tuna: Hay4yHo-uccriedoeamersibCKuUl; Mpou3e00CmMeeHHO-MeXHOI02U4YeCcKuUl;
ope2aHuU3ayUOoHHO-yrpassieH4Yeckul; npoeKmHbIU.

Mporpamma cocTaBneHa B cooTBeTCTBUM C TpeboBaHuamu PepepanbHOro
rocygapCTBeHHOro obpasoBaTenbHOro ctaHgapTa BbiCLLEro obpa3oBaHMsi MO HanpaBiEHMIO
nogrotoskun 19.03.03 MNpoAayKTbl NMTAHUS XXMBOTHOIO MPOUCXOXOEHUS.

2. MepevyeHb nNNaHUMpyeMbIiX pe3ynbTaTOB OOYyYEeHUsl, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMy OCBOEHUS 06pa3oBaTenibHOM NporpaMmbl

Ne Kon PopmynupoBKa Koa v HaumeHoBaHWe MHAUKaTOpa AOCTUXEHUA
n/n | Komnet KOMMNeTeHLun KOMMeTeHLun
eHuUKn
1 OrkK-2 CnocobeH npuMeHaTb OCHOBHble | MO 1ork2 — lMpuMeHsieT duanko-maTemMaTU4eckuin
3aKOHbl W MeToAbl MWCCNedoBaHWMI | annapaT, OCHOBHbIE 3aKOHbl  (OU3UKW,  XUMWW,
€CTECTBEHHbIX Hayk ONA peLleHust | MexXaHuKu ans peLueHns 3apav
3agad npodeccuoHanbHon | npodeccnoHanbHON OeATENbHOCTH
OEeSATENbHOCTH
Koo n Pe3ynbTathbl 06y4YeHus (noka3aTenu oueHMBaHUs)
HaMMeHoBaHue
MHOMKaTopa
DOCTUXKEeHUA
KOMMeTeHLUn
N 1onk2 — | B3HaeT: OCHOBHble MOHATUS KAYECTBEHHONO W  KOMUYECTBEHHOrO MEeToOO0B
MpumeHseT U3MKO- | XMMUYECKOTO U (PU3MKO-XMMUYECKOTO aHanu3a, NPpMMEHSIEMbIX NPU pelleHMn 3agad
MaTeMaTu4eCcKUn B NpodeCCUOHANbHON OeATENbHOCTU, TEXHWKY NPOBEAEHUS TUTPUMETPUYECKOTO
annapart, OCHOBHblE | aHanu3a, Ha3BaHWe, Ha3HayYeHMe W YCTPONCTBO MPUBOPOB WHCTPYMEHTarbHbIX
3aKOHbI du3nKN, | METOAOB aHanu3a: MoTeHUMOMeTpus, (POTOINEKTPOKONOPUMETPUS,  rasoBas
XUMUN, MeXaHuKn | xpoMaTorpadgus, pedpakToMeTpus, NONAPUMETPUS.

Ana pelleHus 3agad | YMeeT UCronb3oBaTb 3HaHWE MeTOAOB pelleHust oblienpodeccuoHarnbHbIX 3aaad:
npogeccuoHanbHON | MPOBOAMTL  pacyeTbl KOHUEHTpauMM pacTBOPOB pPasfM4YHbIX  COEAUHEHUI, Mo
AesTeNbHOCTU MOSIYYEHHbIM  3KCMEPMMEHTanbHbIM  AaHHbIM  MPOBOAMTbL  pacyeT  Macchbl
(KOHUEeHTpauun)  onpeaensemMoro BellecTBa B pacTBOpe; pacCyMTbiBaTb
abCoNnOTHYIO U OTHOCUTENbHYIO MOrPELUHOCTU U3MEPEHWUN MO 3a4aHHON METOAMKe
rOTOBUTb M CTAHOAAPTU3UPOBATL PACTBOPLI; NMPOBOAWUTE TUTPUMETPUYECKU aHanu3,
paboTaTb C OCHOBHbIMM TUMAMW MPUGOPOB, NPUMEHSEMbIMI B NpodeccroHansHom
jesitenbHocTM  —  pH-MeTp, (POTO3MEeKTPOKONOPUMETP, OLEHUBATb  TOYHOCTb
NpoBeAEHHOrO aHanusa

Bnapgeet: HaBblkaMK MCMONb30BaHNS OCHOBHbIX €CTECTBEHHbIX MOHSATUA U METO/OB,
HeobXoaWMbIX ANS  peLleHVsi aHanuTUYeckux 3ajady B npodeccuoHanbHom
[esiITENbHOCTY; HaBblkaMW MPOBEAEHUSI XUMUYECKOrO U (PM3MKO-XMMUYECKOTO
aHanusa, npUMeHsIeMOoro B NpodeCCMOHanbLHOM AeATeNbHOCTH

3. Mecto aucumnnuubl (Moayns) B cTpyktype OOIN BO

AucumnnnHa oTHocuTCa K obsasaTtenbHon Yactn bnoka 1 OOI. OucumnnuHa asnsaeTcs
06a3aTeNbHOM K U3YYEHNIO.

M3y4yeHne anCUMNNHbI OCHOBAHO Ha 3HAHUSAX, YMEHUAX N HaBblKaX, NOSTy4YEHHbIX Npu
n3yyeHMn  obyyawwmmuca  OUCUUNIIH «HeopraHunyeckaa  Xxumusy, «dusmkay,
«MaTemaTtukar.

AvcumnnuHa aBnseTcsa npeglecTsyowen ana nsydeHus «dmnsmndeckasa n KonnonagHas
XUMUA», «XuMna nuwmy, «BeTepuHapHO-caHUTapHas SKCneptmsa Cbipbd W NPOAYKTOB
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XMBOTHOIO MPOUCXOXAeHUsA»; «YuyebHo-uccnegosaTensckas paboTta CTyaeHToB»; «TexHo-
XMUMUYECKUA KOHTPOSb Ha NpeanpuaTtuax oTpacnuy; «MeTtoabl uccrnefoBaHUSA Cbipbs U
NPOAYKTOB XMBOTHOIO MPOMUCXOXAEHUAY; «[1pON3BOACTBEHHBIN KOHTPOSIb HA NPEaNPUATUSX
oTpacnny; «PU3NKO-XUMUYECKMNE OCHOBbI CbIPbSi U NPOAYKTOB XXUBOTHOMO MPOUCXOXOEHUSAY;
«lMpounsBoacTBeHHaa NpakTuka, NnpeaauninomMHas npaktuka» «pons3BoacTBEHHas npakTuka,
Hay4HO-uccnegosaTtenbckas pabota», «BbliNnonHeHWe, NoaroToBka K npoueaype 3aliuTbl U
3aluTa BbIMYCKHOM KBaNnnukaLmMoHHON paboTbl».

4. O6bem gucumnnuHbl (MoAayns) U BUAbI y4ebHOM paboThbl
O6Lwaga TpyaoeMKoCTb ANCUMMNNHBI (MOAYNSA) COCTaBNAET 2 3a4YeTHble eauHULbI.

Buabl yue6HOM paboThl PacnpepeneHue
Bcero | TpyaoemkKocTtu no
ak. v cemecTpam, ak. 4
2 cemecTp
O0wasn TpyaoeMKoCTb ANCUMNNUHBLI (Moayns) 72 72
KoHTakTHas paboTa B T. 4. ayaUTOpPHbIE 3aHATUS: 37 37
Jlekuun 18 18
8 MoM Yucrie 8 hopme rnpakmu4eckol nod20mosKu - -
MpakTnyeckme/nabopaTopHble 3aHATUS 18 18
8 MOoM Yucrie 8 hopme rpakmu4eckol nod20mosKu - -
KoHcynbTaumm Tekywme 0,9 0,9
Bud ammecmayuu (3a4em) 0,1 0,1
CamocTtosaTenbHasn pabora: 35 35
lMpopaboTka MaTepranoB No fnekumsm, y4ebHnkam, y4ebHbIM Nnocodnsm 11 11
MogroToBka K NpakTU4ecknm/nabopaTopHbIM 3aHATUAM 6 6
[omallHee 3agaHne, pedepat 5 5
Opyrve BUabl CaMOCTOSATENbHOM paboThl 13 13

5 CopepxaHue pagucuunnuHbl (Moayns), CTPYKTYypUMpOBaHHOE MO Temam
(paspenam) ¢ ykazaHMeM OTBeOEHHOro Ha HUX KONM4YecTBa akafeMM4YeCKUX 4acoB U
BMAOB Yy4eOHbIX 3aHATUM

5.1 CopepxaHue pasgenos AUCUUNIIUHBLI (Moayns)

Tpyno-
CogepxaHue pasgena €MKOCTb
(ykasblisaromcesi membl U dudakmuyeckue eduHUUbI) pasgena
, @Ky
1 | OBwwue BoMpoOCHI Mpeametr aHanuTUYecKom XvMUW W ero  3HadyeHve Ans 6
npoceccuoHanbHOM MOArOTOBKM oby4vatolmxcs. KayecTBeHHbIN n
KonuuecTBeHHbIn aHanu3. [lpobooTbop 1 npobonoaroToBka.
lMokasaTenu npuMemnemMocTu MOSMyYeHHbIX Pes3yrnbTaToB aHanusa:
NoOBTOPSIEMOCTb, BOCMPON3BOANMOCTb, abcontoTHas "
OTHOCUTENbHAasA NOrPeLUHOCTb U3MepPEeHU. XnMmmnyeckas nocyaa.
Cnocobbl BblpaeHWs KOHLeHTpaL i
2 | Xumunyeckne metodbl | TeopeTuyeckue OCHOBBbI XUMUYECKUX MeTO0B. 3akoH 24
aHanunsa akBMBaneHToB. KayecTBeHHbIN  aHanu3. [paBumMeTpuyeckne
mMeTodbl. TuUTpUMeTpu4eckue MeTodbl aHanmusa C BuU3yarbHbIM
(PUKCMPOBAHNEM TOYKWM IKBMBANEHTHOCTW, WX MPMMEHEHME Mpu
M3yyeHMn cocTaBa W CBOWCTB Cbipbss W nonygabprkaTos,
BNMUAKOLME Ha ONTUMU3AUMIO TEXHOMOIMMYECKoro npouecca U
KayeCcTBO rOTOBOW NPOAyKUMM NPOWM3BOACTBA MPOAYKTOB NMUTAHUSA
XMBOTHOIO NMPOUCXOXOEHMS
3 | ®usunyeckune N | DnekTpoxmMuyeckme meTodbl aHanusa. [puMmeHeHue ypaBHeHUs 28
du3mKo-xmummyeckne | HepHcTa onsg MHAMKaTOPHOro anekTpoaa, ypaBHeHusa Unbkosuya.
MeTodbl aHanusa OcHOBHOWM 3aKOH cBeTOMnornoweHns. YpasHeHne JlomakuHa-
Lanbe. OnTuyeckMe wu cnekTpanbHble MeTOAbl aHanusa, ux
UCMNomnb3oBaHWe Mnpu U3y4eHWW cocTaBa W CBOWCTB CbIpbs U
nonycdabpukatos, BAUAIOWME HA ONTUMU3ALMIO TEXHONOMMYECKOro
npouecca M KavyecTBO [OTOBOM MPOAYKLMM npou3BOACTBA
NPOAYKTOB NMUTaHWS XXMBOTHOIO NPOUCXOXAEHUS

Ne HanmeHoBaHue
n/ pasgena
ONCUMMNUHBI




Xpomatorpadudeckn | Knaccudukaumss U TeopeTUyeckne OCHOBbI XpoMaTorpaduyeckmx
€ MeTofbl aHanmsa. METOLOB, NPYMEHEHNE B NPodeCcCMOHaNIbHON AeSTENbHOCTU

13

KoHcynbmayuu mekyuwjue

0,9

Bud ammecmayuu (3a4em)

0,1

5.2 Pa3zpgenbl agncumnnuHbl U BUAbI 3aHATUN

4=z
3 1©

Jlekuuu, ak. 4

HaumeHoBaHve pasgena AncuunnuHbl JIP, ak. 4

CPO,
aK.

O6uwme Bonpockl

Xnmmyeckme MetTobl aHanmsa

11

DU3NKO-XMMUYECKNE U cbmsmqecme MeTOoAdbl aHaln3a

10

11

AIWIN|F

Xpomatorpadguyeckme MeTodbl aHanusa.

[RIEN]ENII

10

KoHcynbmauyuu mekyuwjue 0,9

Bud ammecmauyuu (3a4em) 0,1

5.2.1 Jlekumnn

Ne
n/n

HaunmeHo
BaHue
pasgena
ancumnnm
Hbl

TemaTuKa NeKUMOHHbIX 3aHATUI

Tpynoe
MKOCTb
ak. 4.

Oowwume
BONpPOCHI

lMpeomeT aHanUTUYECKOW XUMUM W €ro 3HadeHue AN M3ydeHus U aHanusa
cocTaBa W CBOWCTB Cbipbs U nonycgabpukaToB, BRUSlOLIME HA OMNTMMU3ALMIO
TEeXHONorm4eckoro npouecca wu Ka4decTtBo roToBOW npoaykumm  npom3soactea
NPOAYKTOB NMNTaHnA XMUBOTHOIO NPOUCXOXOEHUA. AHanuTtnyeckne 3agavn
KQuUeCTBEEHOr0 U KONMMYECTBEHHOrO aHanusa: obHapyxeHue, waeHTudukauns,
onpegeneHne  cogepxaHua  BewectB. Metog wn metogmka.  OCHOBHble
XapaKkTepUCTUKN MEeTOAOB ONpederneHns: YyBCTBUTENbHOCTb, Npeaen obHapyxeHus,
OnanasoH onpegensemMblx COAEpPXaHWW, BOCNPOU3BOAMMOCTb, MPaBUSIBHOCTD,
cenekTMBHocTb. [1pobooTtbop n npobonoaroToBka. [MpeacraBMTENBHOCTE MPOOGHI.
OcHoBHble onepauun nepesoga npobbl B hopmy, yaoOHyto ons aHanusa.

TeopeTquCKMe OCHOBbl XMMWYECKMX MeToOoB aHanmsa. KucnoTHO-oCHOBHOE
paBHOBEeCHKE. Bycbeprle CUCTEMBbI. 3agayn KaydeCTBEHHOro M KOSMYECTBEHHOO
XMMUYECKOro aHanumsa ngna peweHunda 3agad I'IpO(beCCVIOHa.I'IbHOIZ AeATEeNIbHOCTU.
3aKoH 3KBMBANEHTOB, pacyeTbl KOHUEHTpauun pacTtBOpPOB pa3finyHbIX coeguHEHUN;
N3MEHEHUA KOHUEHTPaUun pacTBOpPOB MNMpn NpoTEKAHUN XUMNYECKUX peaKLl,VIVI.

paBumeTpuyeckme MeToapbl. CyLLHOCTb, 3HAaYeHNe, AOCTOMHCTBA U OrpaHNyeHns
MPSIMbIX M KOCBEHHbIX rPaBUMETPUYECKUX METOAO0B. TUTPUMETPUYECKNE METOAbI U KX
npUMeHeHVe [Ans W3yYeHUs W aHanuM3a CcocTaBa W CBOWCTB  Cbipbsi U
nonycabpukaToB, BrVSIOLME Ha ONTUMU3ALMIO TEXHOMOMMYECKOro npoiuecca U
KayecTBO rOTOBOW MPOAYKLMM NPOU3BOACTBA MPOAYKTOB MUTAHUS KUBOTHOMO
npovcxoxaeHusi. CyLLHOCTb M knaccugmkaums. Bugesl TutpoBaHus (npsimoe). Kpreble
TUTPOBaHWs. Touka SKBMBANEHTHOCTM, TOYKA KOHLA TUTPOBaHMSA. KNCNOTHO-OCHOBHOE
TuTpoBaHue. TutpaHThl. NepBUYHbIE CTaHAaApPTHLIE PacTBOPLI. MHAMKATOPSI.

OKNCNUTENBHO-BOCCTAHOBUTENBHOE  TUTPOBaHWe. [lepBUYHbIE U BTOPUYHbIE
CcTaHAapTHble pacTBopbl. MHavkatopbl. MepmaHraHaTtomeTpusi. Buabl TUTpoBaHus
(npsimoe, obpaTHoe /no ocTaTKy/, 3amMecTuTenbHoe). uopomeTpus. [pumeHeHune
pefoKCMMETPUM AN pelleHust 3aga4 NpodeccMoHanbHOM OeATENbHOCTY.

XnmMunueckme metoabl aHanumsa

KomnnekcomeTpuyeckoe TUTPOBaHWeE. CyLHoCTb. WNcnonb3oBaHue
amMuHononukap6oHOBbLIX KucnoT B KOMMEKCOHOMETPUM. BaxHeliumne
YHUBEpcarbHble U creundryeckme MeTannoxXpoMHble MHAMKaTopbl. [pakTnyeckoe
npumeHeHne. OcagutenbHoe TuTpoBaHue. CyliHocTb. KpuBble TUTpoBaHusi. MeToapl
VHOWKALMW KOHEYHOW TOYKM TUTpoBaHus. MHaukatopbl. MNpvMeHeHue ceaumeTpumn
ANs pelleHns 3aga4 npodeccuoHanbHON AeaTeNbHOCTY.

dusumko-
XUMUYECcKne n
c¢msnyeckume

O6Lasn xapaKkTepucTuka MHCTPYMEHTanbHbIX MeTOA0B aHanu3a. Knaccudukaums,

| npenmyllecTtea, oOrpaHu4yeHusa. aﬂeKTpOXI/IMVI‘-IeCKI/Ie mMeToabl. KJ'IaCCI/I(*)I/IKaLI.I/Iﬂ
i MeTodoB, MNpuUMeHeHne And U3ydyeHus W aHanm3a coctaBa U CBOWCTB CbipbAa U”

ﬂOﬂyd)GGpMKaTOB, BnvawLwine Ha onTuMm3aunro TEeXHONOrm4eckoro npouecca u
Ka4yecTBO T[OTOBOW npoaykumm  npom3soacTtBa nMNpoOAYKTOB NUTaHUA XXMBOTHOIO
NMPONCXOXOEHUA. MHLIMKaTOprIe ANeKTpoadbl N ANEKTpoabl CpaBHEHUA. BoamoxHocTH
MeToga: noTeHUnomMmeTpmnyeckoe TuTpoBaHne n MOHOMETPUA. Bbl60p ANEeKTPOoJ0B.




BonbtamnepomeTtpus. KayeCTBEHHble U  KONUYECTBEHHbIE  XapaKTepPUCTUKK
BonbTamneporpamm. [psiMble M KOCBEHHbIE BOJSIbTAMNEPOMETPUYECKME METOAbI. 2
Bugpl kpuBbix TUTpoBaHusi. OCHOBbLI KOHAYKTOMETPMYECKOro METOA4a aHanmaa.
CnekTpanbHble W ONTUYeckMe MeTodbl aHanu3a. TeopeTUYecKMe OCHOBDI.
Knaccudmkauusa metogos, NpMMeEHeHWe Ansi U3yYeHnss 1 aHanmsa cocTaBa U CBOWCTB
Cbipbss M nonydgabpukaToB, BMSIOWIME HA ONTUMMU3ALMNIO TEXHONOMMYECKOro
npouecca W KayecTBO TOTOBOM MpOAYKUMM MNPOM3BOACTBA MPOAYKTOB MNUTaHUS
XMBOTHOTO npoucxoxaeHusi. MeTogbl aTOMHOM M MOJSEKYISIPHOM ONTUYECKON 2
CNeKTpocKonuMu. ATOMHO-IMUCCUMOHHAA cnekTpockonuda. WCTouHukn BO3DyXOeHUA
aTtomoB. Peructpaums cnektpa. dusmyeckne n xumudeckme nomexun. MonekynsapHo-
abcopbunoHHas cnektpockonusa. OCHOBHOW 3akoH cBeTtonornoweHna. Cnocobbl
onpegeneHns KOHUEeHTpaunum BeLlecTB.
.NonapumeTtpus. PedppakromeTpus. MNpuHUMNLI METOO0B 1 0611aCTU NPUMEHEHUS. 1
4 o Xpomatorpaduyeckme metoabl. TeopeTmyeckne ocHoBbl. O6Wme noaxogbl K
S o onTuMusauum npowecca XpomaTorpagmyeckoro pasgeneHus BELLEeCTB.
9 @ Knaccudukauusa xpomartorpacudeckmx metogoB. WMoHoobmeHHass xpomartorpadusi. 1
I = KnHeTnka n cenekTMBHOCTb MOHHOro obmeHa. Knaccudpumkaums noHutoB. NMpumepsi
& NPUMEHEHNS.
8 © [asoBas xpomaTorpacdwmsi. [aso-agcopbumoHHass  xpomaTorpacdms.  [aso-
o ﬁ XngkoctHas  xpomartorpadgusa. CywHocTb Metoga. OObekTbl  UccnegoBaHus,
& npUMeHeHne AN pelweHuss  3agady  NpodeccuMoHanbHOM  AeATeNbHOCTU 5
E "5’ KayecTBEHHbIN W  KONMMYECTBEHHbIN aHanu3. KugkocTHas  xpomatorpadus.
>% BbicokoacbdekTnBHas XugkoctHas XpomaTtorpacdusi. CywwHocTb mMeToaa.
MnockocTHas xpomartorpadums. CyLHOCTb MeToaa 1 06nactn NpUMMeEHEHUs
5.2.2 MNpakTnyeckune 3aHATUS (CEMUHapPLI) HE MPedyCMOMpPEHbI
5.2.3 JlabopaTopHbIN NpakTUKyM
Ne HavnmeHroBaHnne TpyAo-
HanmeHoBaHne nabopaTopHbIX paboT €MKOCTb,
n/n | pasgena oMCUMNAMHbI aK 4.
O6wme Bonpockl MpaBuna paboTbl, TexHMKa ©Oe30nMacHOCTM B  XUMMUYECKUX
nabopartopusix. 3HaAKOMCTBO C OCHallEeHMeM aHanuMTU4ecKon
1 nabopatopun. Xumudeckada nocyga. [logrotoBka nocygbl K 2
paboTte. PacuyeTbl Ha NPUroToBrEHNE PacTBOPOB.
5 XvmMmnyeckue AnkanumeTpus. CraHgapTusauus pabo4ero pacTBopa
MeToAbl aHanunaa rmgpokcuaa Hatpusi. KoHTpornbHas 3agava: onpeaerneHne Macchl 6
YKCYCHOW KUCMOTbI B pacTBOpE.
dur3nKo-xmMmmyeckune MoTteHunomeTpuda. OnpeneneHne macchl 3afaHHOroO BeLLecTBa B
MeToAbl aHanunaa peanbHOM o0ObekTe (MPOOyKT MUTaHWA U3  PacTUTENbHOIO 4
3 cblpbs.).
doToanekTpokonopumeTpusa.  Bbibop ycrnoBuiA  nNpoBeAaeHust 6
aHanusa B 3aBUCMMOCTU OT 00bEeKTa aHanmsa
5.2.4 CamocTosiTenbHas paboTta obyyaroLmxcs
Ne HanmeHoBaHue Bug CPO TpyooeMKkocCTb,
n/n | pasgena guCUMMvHbI ak. .
O6wme Bonpockl MogroToBka K npakTrnyeckm/nabopaTopHbIM 1 3
1 3aHATUAM
' MpopaboTka MaTepuanoB MO IeKuusM, y4ebHUKam, 5
y4eBHbIM nocobusim
Xvmnyeckune MoarotoBka K npakTuyeckm/nabopaTtopHbIm 5 11
o | MeToAbl aHanus 3aHATUAM
' MpopaboTka MaTepuanoB MO IeKuusM, y4ebHuKam, 9
y4eBHbIM nocobusim
Pusnko-xmmmyeckmne MoprotoBka K npakTnyeckmm/nabopaTopHbIM 3 11
3. | meToabl aHanusa 3aHATUSAM
Opyrve BUabl camoCcToATENBHOW paboThl 8
4 Xpomatorpaduyeckme | [JomalHee 3agaHue, pedepar 5 10
" | meToabl aHanuaa Jpyrve BUabl camoCcToATENBHOW paboThl 5




6 YuyebHO-meTOAMYECKOEe M MH(pOpPMALUOHHOE obecnevyeHne AUCLUNIMUHBI
(mopyns)

[Ansa ocBoeHWst ANCUMNANHBI 06Yy4aoLWLMICA MOXET UCNOSb30BaThb:

6.1 OcHOBHas nuTtepartypa

Eropos, B. B. HeopraHnyeckaa u aHanutnyeckas xvmmus. AHanutndeckaa xXmmus .
y4yebHuk / B. B. Eropos, H. V. BopobbeBa, W. I'. CunbBecTtpoBa. — CaHkT-lNeTepbypr : JlaHb,
2022. — 144 c. — ISBN 978-5-8114-1602-8. — TeKcT : aneKTpOHHbIN // JlaHb : 3NeKTPOHHO-
6ubnmnoteyHasa cuctema. — URL: https://e.lanbook.com/book/211559

AHanuntnyeckasa xumusa. MeTtoabl uvaeHTUdUMKaUMM U ONpedeneHns BeLlecTs
[OnekTpoHHbIN pecypc]: y4ebHuk / M. bynaTtos [ ap.]; MNMog pea. J1.H. MocksnHa. — CI16:
Nanb, 2019. — 584 c. — Pexum pgoctyna: https://e.lanbook.com/book/112067

HukynnHa, A. B. AHanutndeckas xmmMuma M PU3NKO-XMMUYECKMEe MeTOoObl aHanusa
(Teopua n npakTuka) [ONeKTpoHHbIM pecypc]: yyebHoe nocobue / A. B. Hukynuna, P. T1.
JNincnukasn, T. A. KyumeHko; BI'YUT, Kacdegpa dumsnyeckon U aHannmTUYeckon xmmun. - 4-e
n3g., nepepab. wu pgon. - BopoHnex, 2019. - 176 c. — Pexum pocrtyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887

6.2 JononHuTenbHaa nuTeparypa

MpakTnkym no aHanuTMyeckon xmmum : ydebHoe nocobue / N. B. Cepreesa, H. H.
N'ycakoBa, KO. M. MoxoHbko [u gp.]. — Capatos : BaBunosckuii yHusepcutet, 2022. — 198 c.
— ISBN 978-5-00207-011-4. — TeKCT : 3feKTPOHHbLIN // JlaHb : aNeKTPOHHO-bubnuoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/363728

AHanuntnyeckaa XxMMus : NpakTukym : ydebHoe nocobue / coctasutenu C. B. Acbko, H.
B. PyccaBsckasa. — Upkytck : UplYTMC, 2018. — 112 ¢. — TeKCT : 3NeKTPOHHbIV // J1aHb :
3NEeKTPOHHO-bMbnuoTeyHasa cuctema. — URL: https://e.lanbook.com/book/117561

AHanutunyeckass xumma: nabopaTtopaTopHbI NPaKTUKYMm : y4yebHoe nocobue / E. B.
Bonocosa, A. H. lWunyns, E. B. MNMawkosa [n gp.]. — Crtasponons : CTIAY, 2022. — 52 ¢. —
TekcT: O9nekTpOoHHbI // JlaHb : 3nekTpoHHO-OmMbnuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/323417

MenbcutoBa, . B. JlabopaTopHbI NpakTUKyM NO aHanUTUYECKONW XMMUKM : ydebHoe
nocobwue / N. B. MenbcutoBa. — MuHck : BI'Y, 2019. — 192 ¢c. — ISBN 978-985-566-743-
9. — TeKkcT: aMneKkTpoHHbIN // JlaHb : 3NeKTPoHHO-6MbnuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/180651

Anog, H. B. AHanuTnyeckast xumusi n mnsnko-xmmmyeckmne meTtoabl aHanmaa [Tekct] /
H. B. Anos, W. A. BacuneHko, M. A. lNonbawTtpax.— Cl16.: Academia, 2010 .— 416c¢.

Hukynuna A.B. Kpueble tTutpoBaHus. [Tekct] : yueb. nocobue / A.B. HukynuHa, T.A.
KyumeHko. — BopoHex: BI'TA, 2011.— 143 c.

BepwwuHuH, B.U. AHanutnyeckaa xummusi [OnekTpoHHbIA pecypc]: yvyebHuk / B.W.
BepwwuHuH, N.B. Bnacosa, U.A. Hukngoposa. — CrI16: JlaHb, 2019. — 428 c. — Pexum
poctyna: https://e.lanbook.com/book/115526

3onoTtos, KO.A. BBegeHne B aHanUTUYECKy0 XUMMNIO [ONEKTPOHHBIV pecypc] : y4ebHoe
noco6bue / KO.A. 3onotoB. — M: UN3pgaTtenbctBo "[labopatopus 3HaHun", 2016. — 266 c. —
Pexxum goctyna: https://e.lanbook.com/book/84079

6.3 lMepeyeHb y4eOHO-MeTOAMYECKOrO oObecneyvyeHUss AONsi CaMOCTOATESNIbHOW
paboTbl obyyarLwmxcs

1. HukynuHa A.B. AHanutnyeckad Xxvmua U (PU3NKO—XMMUYECKUE MeTOoAbl
aHanuaa [OneKTPOoHHbIN pecypc]: MeToa. yka3aHusa K caMmocToaTenbHon paboTte ctyaeHTos/
BopoHex. roc. yHT. uHX. TexHonor.; cocT. A.B.HukynuHa.— Boponex: BI'YUT, 2021.—
24 c. — Pexum pgoctyna: https://education.vsuet.ru/mod/glossary/view.php?id=172167

2. MeToguyeckme ykasaHuss [Ond  oOy4valowmxca Mo  OCBOEHU  AUCUMNINH
(mogynen) B ®I'60OY BO BI'YUT [ONeKTpOHHbIN pecypc]: mMeTogudeckne ykasaHus ans
obyvarowmxca Ha BCex YpPOBHAX Bbicwero obpasoBanna / M. M. [adbinue, P. H.



https://e.lanbook.com/book/211559
https://e.lanbook.com/book/112067
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887
https://e.lanbook.com/book/363728
https://e.lanbook.com/book/117561
https://e.lanbook.com/book/323417
https://e.lanbook.com/book/180651
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/84079
https://education.vsuet.ru/mod/glossary/view.php?id=172167

MnotHukoBa; BIYWUT, YuebHo-meToanyeckoe ynpasneHue. - BopoHnex : BIYWUT, 2016. —
Pexum goctyna : http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488

6.4 [lepeyeHb pecypcoB WHMPOPMALUOHHO-TENIEKOMMYHUKALMOHHON CeTU
«MHTepHeT», He0OX0ANMbIX ANsi OCBOGHUS ANCLUNIINHbI

HanmeHoBaHue pecypca cetn «MHTepHeT»

OneKTPOHHbIN agpec pecypca

HayyHasi anekmpoHHasi bubnuomeka

https://www.elibrary.ru/defaultx.asp

ObpasosamenbHas nnamgopma «tOpatim»

https://urait.ru/

OEC «JlaHb»

https://e.lanbook.com/

AUBC «Mezallpo»

https://biblos.vsuet.ru/MegaPro/Web

Calim MuHucmepcmea HayKu U ebicuie20 0b6pa3osaHusi http://minobrnauki.gow.ru
PO
AnekmpoHHas UHGhopMayUOHHO-0bpa3osameribHas

cpeda OI6OY BO «BIM'YUT

http://education.vsuet.ru

6.5 [llepeyeHb WHPOPMALUOHHBLIX TEXHOSOrMA, WUCMOSIb3yeMbIX NpU
ocyliecTBneHMn obpasoBaTenbHOro npouecca no AuUcuuniuHe (Moaynro), BKroYas
nepeyvyeHb MPOrpaMMHOro obecne4vyeHuUsi, COBPEMEHHbIX npod)ecCUOoHanbHbIX 6a3
AaHHbIX 1 UH(POPMALIMOHHBbIX CNPABOYHbIX CUCTEM

lMpu  usyyeHuu  dAucuyunnuHbl  UCMOAL3yemcs  fnpoepaMmHoe  obecrieyeHue,
COBPEMEHHbIE rnpogheccuoHarnbHble 6a3bl 0aHHbIX U UHEOPMAaUUOHHbIE CrpPasBoYHbIe
cucmembl: ONOC yHusepcumema, 8 moM 4ucsie Ha base npoepaMMHOU nnamagopmMbl
«Cpeda anekmpoHHo20 oby4yeHus 3KL», asmomamu3uposaHHas UHgopmayuoHHas 6a3sa
«MIHmepHem-mpeHaxepsbl»,  «MMHMepHem-sk3ameH» U np. (yka3amb  cpedcmea,
Heobxo0uMebl O peasniusayuu OUCUUNUHbI).

Mpn oOCBOEHMM AUCUMNIUHBbI UCMNONb3YeTCA JIMLEH3UOHHOE U OTKpbITOE
nporpammHoe obecnevyeHue

Mporpammbl
Adobe Reader XI

JInueH3nn, pekBM3nTbI NOATBEPXAAl0LWero AoKyMeHTa

(6ecnnatHoe IMO) https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-
distribution.html

JInueHana Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHO»

Microsoft Open License

Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License
No Level#61280574 o1 06.12.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license
Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License, Microsoft Office 2007 Russian Academic OPEN No
Standart Level #44822753 ot 17.11.2008https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

JInuensuna Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo» (BkntoyeH B
YCTaHOBOYHbIN NAKeT onepaunoHHon cuctembl AnbT O6pasoBaHme 8.2)

AnbT ObpasoBaHne
Microsoft Windows 8
Microsoft Windows 8.1

Microsoft Office
Professional Plus 2010

Libre Office 6.1

MpepycmatpmBaeTcss nNpoBeAEeHWE CcamMonoaroToBkM obyyawwmuxcs no Temam
ANCUMNIIMHBI C NPUMEHEHWEM €eadMHOro nopTana WHTEpPHET-TECTMpPOBaHWS B cdepe
obpasoBaHug i-exam.

Ha cante yHuBepcuTeTa npefcraBneHbl 00yyaoLlwme 1 KOHTPONMpyoLwme NporpamMmbi:

Bua komnbloTepHoOmn
HassaHuve Appec
nporpaMmmei

O6yvatowme Web- 1. OcHOBbI aHaNUTUYECKON XUMUN. Cant UHUT BIrynTt
CTpaHuubI, 2. XpomaTorpacdus (BBeaeHue). (http://cnit.vsuet.ru):
pa3paboTaHHble 3. TeopeTuyeckne oCHOBbI XxpomaTtorpadum i

O6y4yeHue:
npenogasatensamm 4. BbicokoadhdekTmBHas XMOKOCTHas
Kadpegpsl Xxpomatorpacdus Kadeapa cdmsnyeckomn n

5. O3kcTpakumnoHHas xpomaTorpadus



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://cnit.vsuet.ru/

KoHTponupytoLune,
pa3paboTaHHble
npenogaBaTensmu

Kadpeapsbl

NouohrwnE

aHanUTU4YeCcKoOn XMMUN:
AHanuTnyeckas xmmms

M'aponus, cnocobbl BbIpaXXeHUs1 KOHLEHTpauum
KncnoTHO-0CHOBHOE TUTpOBaHUe

OnekTponuTbl U pH-cpeabl

TuTpymeTpuyeckne metoabl aHanusa
OnTuyeckme MeToabl aHanmsa

OneKkTpoxmmums

XpomaTorpaduyeckme MeTofbl aHanmsa

7 MaTtepuanbHO-TeXHU4YecKoe obecnevyeHne AMCUUNIINHbLI (Moayns)

YyebHan ayautopus
ANnA npoBeaeHUA
y4eOHbIXx 3aHATU Ne402

nepeHOCHOVI NPOEKTOP Acer ¢ HaCTOSbHbIM NPOEKUNOHHbIM 3KpaHOM

YyebHas ayauTopus
ANA npoBeaeHUA
y4eOHbIx 3aHATUM Ne450

Habopbl AeMOoHCTpaLMoHHOro 060pyAoBaHUA 1 y4ebHO-HarnsagHbIX Nocobui,
obecneunBatoLLne TemaTnyeckue unnoctpaumm, npoekrop Vivitek DH765Z-
UST, akpaH HacTeHHbIn Digis Space cdopmart 16:9 131" (300x300), pabouas
noBepxHocTb 165x290 MW, akTnuBHasa MHCTaNMSALNMOHHAst MOHUTOPHAast
akycTtumdeckasi cuctema SAT 62 A G2-6,5", aHanoroBbI MukLLep Ha 6 kKaHanoB
(LDVIBZ6) (B koMnniekTe ¢ kabenamm mnkpodoHHeiMm {LR (M)-TRS, munkpodoH
KOHAEHCATOPHbIN kKapanouaHbin Shure - CVG18D-B/C Ha rycuHom wee.

YyebHasn ayputopus
Ans npoBeaeHus
y4eOHbIx 3aHaTUM Ne37

MpoekTop Epson EB-955WH, mukwwepHbin nynbT ¢ USB-uHTepdelicom
Behringer Xenyx X1204USB, aktuBHasi akyctuyeckasi cuctema Behringer
B112D Eurolive, akyctnyeckas ctoinka Tempo SPS-280, KoMnnekT 13 3
MukpodpoHoB B kence Behringer XM1800S Ultravoice, MukpodoHHas cTonka
Proel RSM180, 15.6" Hoytoyk Acer Extensa EX2520G-51P0, Beb-kamepa
Logitech ConferenceCam BCC950 (USB), akpaH ¢ anektponpusogom CLASSIC
SOLUTION Classic Lyra (16:9) 308x220.

YyebHas ayauTopus
ANA npoBeaeHUA
y4ebHbIx 3aHATUI Ne436

PedpaktomeTtp UP®-454, uentpudyra LUJINH - P-10, cnektpocoTtomeTp KOK -
3-01, nonsapumetp CY-4, nonspumetp CY-4, KOHLUEHTPALUMOHHBIN KONTOPUMETP
K®K-2, pH-meTp-150 ml1, cnektpodpotomeTp KPK-3 kM, KOHLEHTPaLNOHHbIN
konopumeTp KPK-2, nonapumetp-caxapumetp CY-5, pecppakromeTp, pH- meTp-
150 mI1, mukpockon MBC-10.

Yyeb6Has ayputopums
Ana npoBeAeHus
y4eOHbIx 3aHATUM Ne437

Mogynb «TepMmuyeckuin aHanns», Moaynb « TepmocTaTy», Mogyrb
«YHuBepcarbHbIA KOHTPOMNEpP», MOAYMb «ANEKTPOXUMUA», TepmocTaT S0k-
2010.05-03, yctaHoBKa konopumeTpucekas, koHgykrometp TYPE-OK-102/1,
npnbop PebnHaepa, KOHUEHTpaLMOHHbIN koropumeTp KPK-2, nonspumeTp-
caxapumeTtp CY-5, pedpaktoMeTp, 6aHsA BoasiHas.

YyebHasn ayputopus
ANA npoBeaeHUA
y4eOHbIx 3aHATUI Ned40

AyaunoBusyanbHas cuctema NnekUMOHHbIX ayauTopun (MynbTUMEONNRHBLIN
npoekTop Epson EB-X18, akpaH ScreenMedia), pedpakromeTtp P®P-454,
ueHTpudyra LUJINH - P-10, cnektpocdotomeTp KK -3- 01, nonapumetp CY-4,
nonapumeTp CY-4, KOHUEHTPaLMOHHbIV koropumeTp KPK-2, pH-meTp-150 mlT,
cnektpocoTomeTp KK -3 kM, KOHLEHTpaUUOHHbLIN konopumeTp KOK-2,
nonsapumetp-caxapumeTp CY-5, pecdpaktomeTtp, pH- meTp-150 mI1, mukpockon
MBEC-10.

Yyeb6Has aygutopums
Ansa npoBegeHusi
y4eOHbIx 3aHATUI Ned41

AyanoBusyanbHasi cMcTemMa NeKUUOHHbIX ayantopuin (MynbTUMEeANNHBIN
npoektop Epson EB-X18, akpaH ScreenMedia), mogynb «Tepmuyeckui
aHanuay», Moaynb « TepMocTaT», MOAYMb «YHUBEPCanbHbIA KOHTPONEPY,
MOAYNb «AnekTpoxumusa», Tepmoctat 50k-2010.05-03, yctaHoBKa
KkonopumMeTtpucekas, koHayktomeTp TYPE-OK-102/1,

npnbop PebnHaepa, KOHUEHTpaLMOHHbIN konopumeTp KPK-2, nonspumeTp-
caxapumeTp CY-5, pedbpaktomeTp, ctanarmomeTtp CT-2, 6aHs BoasiHas.

YyebHas ayputopums
AnsA npoBeaeHUA
y4eOHbIx 3aHATUN Ne438

Xummyeckas nocyna v peaktusbl, OUCTUNATOP.

YyebHasa aygutopus (noMeLieHne gnsi camoctoaTeNnbHOM paboThl 06yyaoLwmnxcs)

Ne439

| KomnbtoTep Intel Core 2 Duo E4600 - 2 wr., komnbtotep AMD Athlon Il X2 255 - 2 wr.

[lononHUTenbLHO, caMmocTosTeNbHasA pa60Ta O6y‘-IaI'OLLI,I/1XCFl, MOXET OCYLUeCTBNATbCA

npn NCNoJib30BaHUN:

YutanbHble 3anbl
pecypcHoro ueHTpa

KomnbtoTepbl co cBO6OAHBIM JOCTYNOM B CETb VIHTEPHET U DNEKTPOHHBLIMU
6UBNMOTEYHBIMU U MHPOPMALIMOHHO CMPABOYHLIMU CUCTEMAMMU.




8 OueHo4YHble MaTepuanbl Ansi NPOMEXYTOYHOW aTTecTauum obyyvarowmxcs no
aucumnnuHe (moayno)

OueHouHble maTtepuansl (OM) ang agucumnivHbl (Mo4yns) BKMOYaKoT:

- rMepeyeHb KOMMNETEeHUWA C yKasaHMeM WHOMKATOPOB AOCTMKEHWA KOMMETEHLMHN,
3TanoB Ux opMUPOBaHNA B NpoLiecce OCBOEHNsI 06pa3oBaTeNbHON NPorpamMmmbl;

- OnuMcaHue LKan oueHnBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aJaHNs UMW UHble MaTepuanbl, HeOBXoAMMble ONS OLEHKN
3HaHWW, YMEHWUWN, HABbLIKOB;

- MeToAuYecKue Martepuvansl, ornpegensiowme rnpoueaypbl OUEHWBaHUA 3HaHUW,
YMEHWN, HAaBbIKOB U (UNKN) OMnblTa AEeATENbHOCTW.

OM npegcTtaBnsioTCA OTAENbHbIM KOMMMEKTOM W BXOAAT B COCTaB pabouen
nporpamMmbl AUCLUNNUHBLI (MOAYNSA) B BUAE NPUITOXEHMS.

OueHouyHble MaTepuanbl opmupytotca B cootsetcTBun ¢ 1 BIYUT «[MonoxeHne o6
OLEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraH1M3aUnMoHHO-MeToANYeCKMe AaHHble AUCLUNIIMHBI AN 3a04HOW (hopMbI
obyyeHus

1.1 O6bembl pas3nuyHbiXx ¢opmMm y4yeOHOM paboTbl U BUAblI KOHTpoONns B
COOTBETCTBUMU C YYE€OHbIM MsIaHOM

PacnpepeneHue
- Bcero ak. TPYAOEMKOCTHU NO
Buabl yueb6HOM paboThl q cemecTpam, ak. u
2 kypc 3 cemecTp
O0wasn TpyaoemMKoCTb ANCUMNNNHBLI (Moayns) 72 72
KoHTakTHas paboTa B T. Y. ayaUTOPHbIE 3aHATUS: 9,5 9,5
Jlekuumn 4 4
8 MoM yucrie 8 hopme rnpakmudeckol nod20mosKu - -
MpakTnyeckne/nabopaTopHble 3aHATUS 4 4
8 MoM yucrie 8 hopme rpakmudeckol nod20mosKu - -
KoHcynbTaumm Tekywme 0,6 0,6
PeueH3npoBaHne KOHTPOIbHLIX paboT 06y4atoLLMXCA-3a04HNKOB 0,8 0,8
KoHcynbTaumn nepeg ak3ameHoM - -
Bud ammecmayuu (3a4em) 0,1 0,1
CamocTtosaTenbHas paboTa: 58,6 58,6
lMpopaboTka MaTepuanoB no fekuusMm, yd4ebHukam, y4yeOHbIM
46,6 46,6
nocobuam
MogroToBka K NpakTU4ecknm/nabopaTopHbIM 3aHATUAM 2 2
Opyrve BMabl CaMOCTOSATENbHOM paboThl 10 10
MogroToBkKa K 3a4eTy (KOHTPOIb) 3,9 3,9




OLIEHOYHbIE MATEPUATbI
ANA NPOMEXYTOYHOU ATTECTALUU

no gucuunvuHe

AHanuTu4yeckasi XumMma n dmsuko-xuquecme MeToAbl aHarn3a



1 NMepeyveHb KOMNETEeHUUI C yKazaHUeM 3TanoB UX popMUpoBaHUs

Ne Kon dopmynupoBKa Koa n HanmeHoBaHue nHaukatopa
n/n | komneTte KOMMEeTEeHLUMU DOCTUXEeHUSA
HUUKU KOMMEeTEeHLUN
1 Or1K-2 CnocobeH NpUMeHATb OCHOBHbIE NO1onk.o — MpumeHseT dursmko-

3aKOHbl U MeTOAbI UCCreaoBaHUN
€CTeCTBEHHbIX HayK ANnA pelleHnda
3agad npodeccrmoHanbHom
AeaTenbHoCTU

MaTemMaTU4eCcKmi annapaTt, OCHOBHblI€ 3aKOHbI
PU3MKN, XNUMUK, MEXAHUKN ONSA pelleHns 3agad
npodeccnoHanbHON OeaTenbHOCTH

Koa n HanmeHoBaHue

Pe3synbTatbl 00y4eHnA (nokasaTenu oueHnBaHUA)

UWHAOUKATOpa

AOCTUXKEeHUNA

KOMneTeHUnmn
WO onko — anMeHﬂeT 3HaeT: OCHOBHbIE NMOHATUSA KQ4EeCTBEHHOIO U KONTMYECTBEHHOIO METOA0B
d)VI3VIKO- XUMUYECKOTIo N CbI/I3VIKO-XMMM‘-IeCKOI'O aHanuia, npumMeHAaeMbIX Npu peeHnmn
MaTemaTU4eCKun 3agay B I'IpO(bGCCVIOHﬁJ'IbHOI?I OeATEeNIbHOCTU, TEXHUKY NpoBeaeHnA

annapaT, OCHOBHble
3aKOHbI (PU3MKM, XUMUK,
MeXaHUKN ona peweHna
3agay
npoceccuoHansHom
oedaTenbHOCTU

TUTPUMETPUYECKOTO aHanMaa, Ha3BaHue, HasHayYeHue 1 yCTPONCTBO Nprbopos
WHCTPYMEHTarbHbIX METOAOB aHanm3a: NoTeHUMOMETPUS,
(hOTO3NEKTPOKONOPUMETPUS, Fra3oBast xpomaTtorpadus, pedppakToMeTpus,
nonsapuMeTPUS.

YMeeT ucnornb3oBaTth 3HaHWE METOAOB peLleHust 0bLenpodeccnoHanbHbIX
3a4ay: NpoBOAUTb pacyeThbl KOHLEHTPALMM PACTBOPOB PasnnYHbIX COeAMHEHMWIA,
Mo Mony4YeHHbIM 3KCNepuUMeHTarnbHbIM AaHHLIM NPOBOAWUTL pacyeT Macehbl
(KOHLEHTpauuKn) onpeaensiemMoro BeLLecTBa B pacTBOPE; pacCcyMTbIBaThb
abCoNIOTHYIO Y OTHOCUTEINbHYIO MOrPELLHOCTU U3MEPEHUI NO 3aAaHHON MeToauKe
roTOBWTb U CTaHAapTM3MPOBaTb PAcTBOPbLI; NPOBOAUTE TUTPUMETPUYECKUIA
aHanus, pabotaTb C OCHOBHbIMW TUMamun NPMGOPOB, NMPUMEHSEMbIMI B
npodpeccroHanbHol aeatensHocT — pH-meTp, dhoToanekTpokonopumeTp,
oLleHVBaTb TOYHOCTb NPOBEAEHHOIO aHanmaa

Bnapgeet: HaBblkaMW UCMOSb30BAHNSA OCHOBHbLIX €CTECTBEHHbIX NMOHATUN U
MeToO0B, HEOOXOAUMBIX AN PeLleHns aHanMTUYeckux 3agad B
npodeccnoHanbHon OeATenbHOCTW; HaBblKamMu NPOBEAEHNA XUMUYECKOTO U
PU3NKO-XMMUYECKOr0 aHarnumsa, NpMMeHsieMoro B NpogeccnoHansHon
OesATenbHOCTH

2 [lacnopT OLEeHOYHbIX MaTepuasrnoB No AUCUUNNINHE
NHpekc OueHo4HblE cpeacTBa
Ne | KoHTponupyemble | KOHTponupy
Moaynu/pasgensl emMomn HaMEHOBAHM NoNe TexHonorua / npoueaypa
n/ /Tembl KOMMNETEeHL|, . OLEHKM (Cnocob KOHTpOnst)
e 3agaHnin
n ONCUMMNUHBI un (nu ee
yacTn)
1 KomnbloTepHoe TecTpoBaHue
MpoueHTHas wkana. 0-100 %;
TecT (ons 1-2 0-59,99% - HeyoOBNETBOPUTENLHO;
KONMoKBMyma) 60-74,99% - ynoBneTBOPUTENbLHO;
75- 84,99% -xopoLUo;
85-100% - OTNIMYHO.
KomnbloTepHoe TecTnpoBaHue
- 04"
OBLMe BONPOCH! OMK-2 MpoueHTHasa wkana. 0-100 %; .
3apaum (ans 0-59,99% - HeyOOBNETBOPUTENLHO;
17-20 )
KOMNnokesmyma) 60-74,99% - yooBreTBOpUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - OTNNYHO.
CobecepnoBaH
lMpoBepka npenogaBaTtenem
ve
29-32 OTtmeTKa B cucteme
(Bonpocsl Ans
«3a4YTEHO — He 3a4TEHO»
KOMJIOKBMYyMa)




KomMnbloTepHOE TecTupoBaHue
MpoueHTHaa wkana. 0-100 %;

TecT (ons 3.9 0-59,99% - HeyOoOBNETBOPUTESLHO;
KOMnnokesmyma) 60-74,99% - ynoBreTBOPUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - oTnnyHo.
KomMnbloTepHoe TecTupoBaHue
MpoueHTHaga wkana. 0-100 %;
3apaum (ans 0-59,99% - HeyaOBNETBOPUTENLHO;
21-22 )
KOnnoksmyma) 60-74,99% - ynoBneTBOPUTENbLHO;
75- 84,99% -xopoLwuo;
85-100% - oTNn4HO.
Kenc-3agaHus lMpoBepka npenogaBsaTtenem
(ans 26 OTmeTKa B cucteme
X KONnokBmyma) «3a4YTEHO — HE 3a4TEHO»
Mnteckine OrliK-2 CobGecepnosaH
MeToAdbl aHanm3a A lNpoBepka npenogasatenem
me
33-46 OTmeTKa B cucteme
(Bonpocsl Ans
«3a4YTEHO — HE 3a4YTEHO»
KOMNIoKBMyMa)
KoHTponb npenogasatens
OTmeTKa B cucteme
MpoueHTHas wkana. 0-100 %;
paboTy He BbINOMHWU UK oLwmrbKa
To4HOCTb aHanu3sa 6onee 5,0 % - 0-59,99% -
BbIMONIHEHNE 64 HeyooOBNETBOPUTESBLHO;
nabopaTtopHbl owwmnbka aHanunsa 3,1-5,0% -60-
X pabot 74,99% - yooBneTBOPUTENBLHO;
owmnbka aHannsa 6onee 1,1-3,0% -75-
84,99% -xopoLwuo;
owmnbka aHanmsa 0- 1,0% - 85-100% -
OTJINYHO.
KomMnbloTepHoe TecTupoBaHue
MpoueHTHasa wkana. 0-100 %;
Tect (ons .
0-59,99% - HeyOOBMNETBOPUTENLHO;
UTOroBOro 10-14 o )
3anaHms) 60-74,99% - yooBreTBOpUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - OTNIMYHO.
KomnbloTepHoe TecTnpoBaHue
MpoueHTHas wkana. 0-100 %;
3apaum (ons )
0-59,99% - HeyOOBNETBOPUTENLHO;
MUTOroBOro 23-24 )
aananusi) 60-74,99% - ynoBrneTBOPUTENbLHO;
A 75- 84,99% -xopoLwuo;
85-100% - oTNn4HoO.
Kenc-3agaHus
(ans MNpoBepka npenogasaTenem
dusunyeckme u 27 OTmeTKa B cucteme
dur3unko- VITOroBoro «3a4YTEHO — HE 3a4YTEHO»
Or1K-2 3agaHus)
XUMUYeckmne Cobecenonan
MeToAbl aHanun3a A
ve lMpoBepka npenogaBaTtenem
(Bonpocsl Ans 47-57 OTmeTka B cucteme
NMTOroBOro «3a4YTEHO — He 3a4YTEHO»
3agaHuvs)
KoHTpornb npenogasatens
OTtmeTKa B cucteme
MpoueHTHasa wkana. 0-100 %;
To4HOCTb paboTy He BbIMOMHUN Unn owmbka
BbIMOSTHEHWE 64 aHanusa 6onee 5,0% - 0-59,99% -
nabopaTtopHbl HeyooBNEeTBOPUTESbHO;
X pabot owwmbka aHanusa 3,1-5,0% -60-

74,99% - ynoBrneTBOPUTENLHO;
olwmbka aHanunsa bonee 1,1-3,0% -75-
84,99% -xopoLuo;




olmndka aHanmaa 0-1,0% - 85-100% -
OTIINYHO.

KomnbloTepHoe TecTnpoBaHue
MpoueHTHaa wkana. 0-100 %;

Tecr (ans 0-59,99% - HeyOoOBNETBOPUTESLHO;
UTOroBOro 15-16 )

60-74,99% - ynoBrieTBOPUTENBHO;
3agaHus)

75- 84,99% -xopoLwuo;

85-100% - oTnnyHo.
KomMnbloTepHoe TecTupoBaHue

MpoueHTHaa wkana. 0-100 %;

0-59,99% - HeyoOBNETBOPUTENLHO;

3agaum (ans

V;;oﬂr:;?ﬂr? 25 60-74,99% - yooBrneTBOPUTENEHO;
75- 84,99% -xopoLwuo;
Xpomatorpacpuye 85-100% - OTANYHO.
4 | ckue meToabl OrliK-2 Keiic-3ananus
aHanmaa. (ans lNpoBepka npenogaBaTenem
28 OTmeTKa B cucteme
MTOroBOro
«3a4YTEHO — He 3a4YTeHO»
3agaHus)
CobecepnoBaH
ve lMpoBepka npenogaBaTenemM
(Bonpocbl aAns 58-63 OTmeTKa B cucteme
NMTOroBOro «3a4YTEHO — He 3a4YTeHO»
3agaHus)
[lomatuHee lMpoBepka npenogaBaTtenem

65-68 OTmeTKa B cucteme

3agaHune
«3a4YTEHO — He 3a4TEeHO»

3 OueHoYHbIe MaTepuarnbl Ansi NPOMEXYTOYHOWN aTTecTauum

TunoBble KOHTPOJbHbIE 3a4aHMA UIN UHbIe MaTepuarnbl, Heobxoaumble AN
OLleHKU 3HaHMUW, YMEHUIN, HAaBbIKOB U (UNKN) onbiTa fEeATENIbHOCTU, XapaKTepU3yrLwmx
3aTanbl GOpPMUPOBaHUA KOMMNETEHLMA B NpoLiecce 0OCBOEHUA oOpa3oBaTesibHOMN
nporpamMmbi

[ns OUEeHKN 3HaHUI, YMEHWUIN, HaBbLIKOB 00Yy4YaloLWMNXcs No ANCUMNINNHE
«AHanuTuyeckasa XumMmsa 1 PU3MKO-XMMUYECKUe MeToAbl aHanm3a» npuMmeHseTcs
6anbHO-PENTUHIOBas cMCTEMa OLIEHKM CHOPMUPOBAHHOCTM KOMMETEHLMI CTyAEHTA.

BanbHO-penTnHroBas cnuctemMa OUEHKM OCYLLECTBNSAETCHA B TeYeHWe BCero cemectpa
npy NpoBeAEeHMM ayAUTOPHbIX 1abopaTopHbIX 3aHATUA W KOHTPOMsS CaMOCTOATENbHOW
paboTbl. [Mokazatenamm OM aBNAIOTCA:  KOHTPOSfb npenogasaTteneM  BbINOSIHEHUS
nabopaTopHOM UM caMoOCTOATENbHOM (QoMallHAs paboTta) paboT, TecToBble 3agaHus
NpOBEPKN OCBOEHMA MaTepuana B BuAe KOMMOKBUYMa M UTOroBoro 3agaHus. OueHku
BbICTaBMSTCS B COOTBETCTBUMN C rpaddMKOM KOHTPOISA TEKyLLEN yCneBaeMOCTh CTYAEHTOB B
aBTOMaTU3NPOBaHHYLO cuctemy 6a3 gaHHbix (ACYB[1) « PENTUMHr CTyaeHTOBY.

K artrectaumm ponyckawTcs Tonbko  oby4awuwmecsi, BbINOMHMBLUME  BECb
nabopaTopHbI MPaKTUKyM, YTO CBA3aHO C obecnevyMBaeMon AUCLMMIANHOW KOMMETEHLNUN.
OOyu4atowmmncs, He BbIMOMHMBLUNI NabopaTopHbIA NPakTUKyM, oTpabaTtbiBaeT NponyLleHHble
paboTbl.

O6yuvatowmnncsa, Habpaswmn B cemectpe 6onee 60 % OT MakcMMasribHO BO3MOXHOM
6anbHO-PENTMHIOBOW OLIEHKM paboThbl B CEMEeCTpe nosiyyaeT 3a4eT aBTOMATUYECKN.

CtyneHT, HabpaBsLumi 3a Tekylyto paboTy B cemecTpe meHee 60 %, T.K. He BbINOSTHUI
BCl0O paboTy B cemectpe N0 OOBLEKTMBHbIM npuyMHam (6onesHb, odumumanbHoe
ocBoboXxaeHne n T.n.) gonyckaeTcs A0 3a4yeTa, OAHaKo emy AOMOSHUTENbHO 3aaakTcs
BOMpocCkl Ha cobeceoBaHUM NO pasgenam, BbIHOCUMbIM Ha 3a4er.

ATtTecTtaumsa obyvatowerocss no gucumnimHe (3a4eT) NpoBOAUTCA B BUOE TECTOBOrO
3agaHusa unm cobecenoBaHus — Ha BbIOoOp oby4atowerocsi. BapnaHTbl 3a4eTHOroO TECTOBOIO
3agaHus (buneta) opMUpYHOTCA M3 BONPOCOB KOSIIIOKBMYMa U UTOFOBOIO 3afaHus.



Kaxgbl BapuaHT TecTa BKNoYaeT 15 KOHTPOSbHbIX 3a4aHUN, U3 HUX:

- 5 KOHTPOJSIbHbIX 3aaHNN Ha NPOBEPKY 3HAHWUN;

- 5 KOHTPOSIbHBIX 3alaHN Ha NPOBEPKY YMEHWUM;

- 5 KOHTPOJSIbHbIX 3a4aHNN Ha NPOBEPKY HaBLIKOB;

B cnyyae HeypoBneTBoOpuUTENBHOW COayn 3a4eTa CTyOeHTYy NpefoCcTaBrisieTca npaBo
NOBTOPHOWN cAayvn B CPOK, YCTAHOBMEHHbIN NS NMMKBMAALMW akageMUYeCcKon 3a40/MKEHHOCTH
no wuTtoram cooTBeTCcTBylOWEeN ceccun. [lpy NOBTOPHOW cOadye 3ayeTa KONMMYECTBO
HabpaHHbIX CTyAeHTOM 6annoB Ha NpeablayLeM 3a4eTe He yUnUTbIBaeTCA

3.1 TecTbl (TEeCTOBbLIE 3af4aHUA ANA KONJOKBMYMa)

3.1.1 Wughp u HaumeHo8aHuUe KOoMIemeHyuu

OrlK-2 CnocobeH NpMMEHATb OCHOBHbIE 3aKOHbI M METOAbI NCCNeaoBaHum
€©CTECTBEHHbIX HayK ANs peleHns 3agay npogeccmoHanbHOn AeaTeNbHOCTH

Ne
3agaHuns

TecT (TecTtoBoe 3agaHue)

1.

TouHyl0 MEpHYIO Nocyay NPUMEHSIOT AN ... (HECKOMNbKO OTBETOB):
1. npuroToBneHus pabounx pacTBopoB
2. NpWroToBneHWs CTaH4apTHbIX PacTBOPOB
3. otbopa npobl nccleagyemoro pacTeopa
4. pobaBrneHus pacTBOPOB MHAMKATOPOB
5. wnamepeHus obbema pactBopa TUTpaHTa
OTBeT: 2,3,5

Mocyna, koTopas ononackueaeTcs nepes TUTPOBaHNEM TUTPYEMbIM PACTBOPOM
1. mepHas konba 4. MmepHasa nuneTka
2. konba gnsa TMTpoBaHuA 5. MEpHbIV LMIMHApP
3. GropeTka 6. XMMNYeCcKuin ctakaH
OTBeT: 4

YKaxute COOTBETCTBUE MEXAY TUTPUMETPUYECKMM METOAOM aHanmsa u peakumen, HaxoasLemncs
B €ro OCHOBE:

1. KucnotHo-ocHoBHOM 1. Me*+CI'= MeCl|

2. PegokcmmeTpuyeckunin 2. Red;+Ox,=0x;+ Red,

3. KomnnekcoHoMeTpuyecKkun 3. H'+OH ™ =H,0
4. OcaguTtenbHbIi 4. Me**+Na,H,Y=Na,MeY+2H"
OTBerT:

1. KNCnoTHO-OCHOBHOM 3. H'+OH =H,0

2. PepokcumeTpuyeckum 2. Red;+0Ox,=0x;+ Red,

3. KomnnekcoHoMeTpuyecKui 4. Me* +Na,H,Y=Na,MeY+2H"
4. OcagutenbHbIN 1. Me*+CI'= MeCl|

Bbibepute TUTpaHT 1 uHankaTop Ansa onpegenexus B pactsope CH3;COOH:
1. HCI n MeTunoBbINn OpaHXeBbI
2. KOH 1 MeTuroBbI OpaHxeBbl
3. NayB,0; n cbeHondraneunH
4. KOH n peHondpTanemH
OTBerT: 4.

3agava npoToNMTOMETPUM, peliaeMasi B NpUCyTCTBUM UHAMKaTopa deHondTanemHa (HeCKONbLKo
OTBETOB):

1. NH4OH + HCI. 3. NH;OH + H,S0O,.

2. HCI+ KOHO 4. NaOH + HCOOH.
OtBeT: 2,4

Cnocob hrKCupoBaHKSA TOYKM SKBUBANEHTHOCTU B NEPMaHraHaTOMeTpum
1. npumeHeHWe cneumndunyecKoro nHamkaTopa kpaxmana
2. GesvHOuKaTopHOE TUTPOBaHNE
3. nNpuMeHeHne pefdoKc-uHanKaTopa
4. npumeHeHue peHondpTanemHa
OTtBeT: 2

O6wwas >xecTKoCTb BoAbl ONpeaenseTcs NpucyTcTBMEM
1. cynbdaTos, kap6oHaTo K™ 1 Fe*
2. cynbgaTtoB, kapboHaToB, rugpokap6oHaToB Mg®* 1 Ca
3. xnopwaos, rugpokapboratoB Mg™* u Zn®*

2+




4. kapboHaToB, ruapokap6oHaTtoB Ca”* un Al

OTBerT: 2

durkcnpoBaHMe TOUKM IKBMBANEHTHOCTU NPU TUTPOBaAHUM CTOYHOM BOAbI, cogepxallen 6pomng
HaTpusi, pacTBOPOM HUTpaTa cepebpa B NpMCYTCTBMM XpoMaTa Kanus B kKa4ecTBe nHamkartopa
(meTtoa Mopa) nponsBogdar npu...

1. OCTUXEHUM TUTPYEMbIM PACTBOPOM PO30BOrO LIBETA;

2. nepexone uBeTa TUTPYEMOI B3BECU M3 XKENTOIO B KPACHO-OPaHXXEBbIN;

3. BbiNageHun 6enoro ocaaka;

4. OOCTWXXEHUM TUTPYEMbIM PAacTBOPOM CUHETO LiBETA.
OTBerT: 2

CxognmMbiMu 06 bemamm npu TUTPOBaHMN Ha3blBalOT NapasielibHble pe3ynbTaTbl TUTPOBAHUA,
pacxoxgeHne Mmexny KotTopbiMun, He npesBbillaeT

1.1 cm’. 3.0,5cm°.
2. 0,001 cm®. 4.0,1 cm>.
OTtBeT: 4

3.2 TecTbl (TecTOBbIE 3aAaHNA ANA 3a4eTa)

3.2.1 Wuchp u HaumeHo8aHuUe KOMIemeHyuu

OrlMK-2 CnocobeH NpMMeHATb OCHOBHbIE 3aKOHbI U METOAbI UCCegoBaHNN
€CTECTBEHHbIX HayK AN pelleHns 3agad npogeccnoHansHoON 4eATENbHOCTM

Ne
3afaHuAa

TecT (TecToBOE 3agaHue)

10.

Kakne anemeHTbl MOXHO onpefensaTb MeTtogoM hoTOMETPUS NNamMmeHn?
1. Hatpwui, cBuHel,. 3. KobanbT, cepebpo.

2. Xeneso, megb. 4. Kanuin, 6apui.

OTtBert: 4

11.

OO0bekTbl aHanu3a B Metoae oTO3MEKTPOKONOPUMETPUS.
1. oOKpalleHHble KONonaHble pacTBOpbI.
2. ©e3BOAHbIE UCTMHHbIE PaCcTBOPbI.
3. ©BecuBeTHblE NCTUHHBIE PACTBOPbI
4. WCTUHHbIE OKpaLUEHHbIE PacTBOpbI.
OTBeT: 4

12.

Kakune chakTopbl BNUSIOT HA NokasaTenb NpenomneHms ceeta?

1. TInoTHocTb pacTBopa, TOLLMHA Cros.

2. Temnepatypa, ANMHA BOSHbI.

3. OnTtu4yeckas NIOTHOCTb, KOHLIEHTPaLMS.

4. [OuanekTpuyeckas NPOHMLAEMOCTb, TOMLUHA CrOosl.
OTBeT: 2

13.

Ha kakoi 3aBMCUMOCTN OCHOBAH KOSIMYECTBEHHbIN NONSIPUMETPUYECKUI aHann3?
1. a=f(A). 3. a=f(g).
2. a=f(c). 4. n=f(c).

OTBeT: 2

14.

Kakol anekTpoa npumMeHseTcs B KA4eCTBE UHOMKATOPHOIO B KUCMOTHO-OCHOBHbIX peakumsix?
1. CepebpsiHbin. 3. XnopugcepebpsHbin.
2. MNnaTnHoBbIN. 4. CTeKnsaHHbIN.

OTBeT: 4

15.

[ns onpegeneHus cogepxaHus B obpasiie xnopuaa HaTpusi Ha aHUOHWUTE HYXKHO NPOBECTU
peakuuio:

1. RAnH +NaCl ~? RAnNa +HCI.
2. RKOH +NaCl ~~ RKtCl + NaOH.
3. ROH +NaCl ~7 RNO3 +NaOH.

4. RHOH + NaCl — CIRNa + H20.
OTBeT: 2

16.

B kakol nocnenoBaTenbHOCTM BbINAYT CNUPTLI U3 KOMOHKM, ECINIU PacTBOPMMOCTb B HEMOABWKHOM
Xugkow dase yobiBaeT B psgy Cs;H,OH > C,HsOH > CH;0H.
1. C3H,0OH; C,Hs0H; CH3;0H;




3. C3H;0H; CH3;0H; C,Hs0OH,;
OTBeT: 2

Kputepuu 1 WwKanbl OLeHKN:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteMe
«HeyOoBneTBOPUTENbLHO, YAOBNETBOPUTENIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyoOBNETBOPUTENLHO;

60-74,99% - yooBneTBOPUTENBHO;

75- 84,99% -xopoLuo;

85-100% - oTnn4Ho.

3.3 3apgaum (ons KONnoksuyma)

3.3.1 Wuepp u HaumeHo8aHuUe KoMrnemeHyuu
Or1K-2 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbl 1 MeTObl VICCJ'Ie,EI,OBaHVIVI €CTEeCTBEHHbIX HayK a5d

peweHna 3agad I'IpOCbeCCVIOHaJ'IbHOIZ AeATENIbHOCTU

Ne

3agaHusa

TecT (TecToBOE 3agaHue)

17

. [lns npUroToBneHnsi 2 AM° pacTBopa xnopuaa HaTpusi ¢ Tutpom 0,002900 r/cm® Heobxoauma
HaBeckK r. (omeem npugecmu ¢ MoYHOCMb0 00 Oecsimbix)

OTBeT: 5,81

Pewenune: m = T-V = 0,002900 r/cm’ - 2000 cm® =58 r

18.

Macca HuTpaTa HaTpus, Heobxoaumas ans npurotoeneHust 400 cM° pacTBopa G MONSIPHOI
KoHLeHTpauuen BewecTtea 0,5 monb/am®, cocTaBnsieT r
1.15 3.68
2.34 4,17
OTBerT: 4.
PeweHue: m = ¢c-V-M(NaNO;) = 0,5 monb/am’® - 0,4 am® -85 rimonb=17r

19.

Macca rugpokcuga kanus, cogepxattero B 10 n ero pactsopa, 3HayeHune pH kotoporo pasHo 11,
coctaBnseT r (o =1) (omeem egedume ¢ MoO4YHOCMbIO G0 COMbIX).

PeweHue:

pH =11, cnepoBatenbHo pOH = 14 — 11 = 3, cnegoBaTtenbHo ¢(KOH) = 102 = 0,001 monb/am®
m = ¢-V-M(KOH) = 0,001 monb/am® - 10 am° -56 r/monb= 0,56 r

20.

Kakoit 06beM Boabl (cM°) HeobxoamMo Ao6aBnTb k 20 cm® 0,1 Monb/AM® pacTBOpa YKCYCHOM
KMCNOTbI, 4TOOLI nonyynTtsb 0,05 monb/am® pactBop?
1.10. 3. 150
2.200 4. 40.
OtBer: 2.
PeweHue: V,=c¢,-V;/¢c,=0,1 Monb/,t:w3 .20 cm®/ 0,05 MOHb/,qMS =40 cm®
V(H,0) =V, - V; =40 cm® = 20 cm® =20 cm®

21.

Mpn TUTpOBaHMM pacTBopa LLaBeneBon KUCNOTbl paCTBOPOM M'MAPOKCMAA HaTpPUS C MOSSIPHOW
KOHUeHTpaumen 0,1 MOJ‘Ib/LI,M3 nony4yeHbl cnegyroLlimne pesynbraTbl:

V; =10,00 cM®, V, =9,20 cm®, V5 = 9,40 cm®, V, = 9,50 cm®, Vs = 9,40 cm®, Vg = 9,45 cm’.
BbibepeTe 13 nonyyeHHbIX pe3ynbLTaToB CXOAMMble OObeMbl U paccyUTanTe Maccy LaBeneBom
KNCNOThI (omeem egedume ¢ mo4YHOCMbI0 00 BecIMUMbICSAYHbIX)

OTtBeT: 0,0425 1

PeweHune: CxoaMmbie 06beMbl OTNNYAKOTCA APYr OT ,quyra 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,0,4) = ¢(1/1NaOH)-V(NaOH)-M(1/2H,C,0,) = 0,1 M011|=./,u,M3 - 0,00944 .1:1M3 -45 r/Imonb=
0,0425r

22.

Ha TutpoBaHue 10,0 cM® MUHepanbHol Boabl 3aTpayeHo 10,50 cm® 0,020 monb/aM° pacTBopa
komnnekcoHa lll. XKecTkocTb aHanuanpyemon BoAbl COCTaBnsieT Mmonb/am®.
(omeem sgedume ¢ mo4YHOCMbH 00 UEeio20 Yucsa)

OTBeT: 21 MM0n|=I,v:|M3

Pewenune: Q = c(1/1NayH,Y) - V(NayH,Y) - 1000 / Vgope =

0,020 monk/am® - 10,50 cm® - 1000/ 10,0 cm® = 21 mmonb/am®




3.4 3apaum (onA MToroBon 3agayu)

3.4.1 Wucpp u HaumeHo8aHuUe KOMIemeHyuu
Or1K-2 CnocobeH NMPUMEHATb OCHOBHbIE 3aKOHbl U MeTObl VICCJ'Iep,OBaHVIVI €CTECTBEHHbIX HayK a4
peweHna 3agad I'IpO('.beCCVIOHaJ'IbHOVI AeATeNibHOCTU

Ne
TecT (TecToBoe 3agaHue)
3afaHus
23. Mo AaHHLIM MOTEHLMOMETPUYECKOrO TUTPOBAHUS 7 CM® pacTBOPA CEPHOW KUCMOTbl PacTBOPOM
NaOH ¢ monsipHoW KOHUEHTpaumen skeuBaneHTa 0,1 Moru:/puvl3
V(NaOH) 3,0 31 3,2 3,3 3,4 3,5 3,6 3,7
pH 1,5 1,6 1,9 2,7 45 9,7 10,1 10,3
MOXHO 3aKM4YUTb, YTO MOMSIPHAs KOHLIEHTpaLuMsl 3KBMBAaNeHTa CepHOW KUCIOTbl B pacTBope
cocTaBnsieT Monb/am® (omeem egedume ¢ mo4YHoCMbi0 G0 COMbIX).
OTBerT: 0,05 Mmonb/gm
PeweHwue:
V(NaOH) 3,0 3,1 3,2 3,3 3,4 3,5 3,6 3,7
pH 1,5 1,6 1,9 2,7 4,5 9,7 10,1 10,3
— - - - — — ;
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MakcnmanbHoe nsmeHeHue guddepeHumana ApH / AV HabnogaeTcs npu go6aBneHnmn
o6bema pacteopa NaOH 3,5 cm®.
¢(1/2 H,S0,) = ¢(1/1NaOH) -V(NaOH) / V(H,SO,) = 0,1 mons/am’ - 3,5 cm®/ 7 cm® = 0,05
Monb/am”.
24, Ecnu npu noTeHUMoOMEeTpUYECKOM TUTPOBAHUM pacTBopa, CoaepKalllero CMecb rmapoKCUaoB
HaTPWS! U aMMOHUS, A0 MEPBOI TOUKW SKBMBANEHTHOCTW 3pacxodoBaHo 4,5 cM®, 40 BTOpou —
8,0 cm® pacTBoOpa COMsHOM KMCIOTbI C MOSISIPHOW KOHUEeHTpaunen aksmeaneHTa 0,1050 Monb/p,M3,
T0 macca NH,OH B aHannsMpyemom pactBope cocTaBnsieT (r) (oTBeT BBEgMUTE C
TOYHOCTbIO O OECATUTBICAYHbBIX).
OTtBeT: 0,0129 1
PeweHue:
m (NH,OH) = ¢ (1/1HCI)-V)HCI)-M(1/ANH,OH) = 0,1050 monb/am® - (0.008 — 0.0045) am° - 35
r/monk = 0,1050 Monk/am® - 0,0035 am°® - 35 r/monb=0,0129 r
25. Ecnu Ha xpomaTtorpamme p0,5(1)=0,7 cm, h(1)=7,2 cm; p10,5(2)=0,4 cm, h(2)=3 cm; 10,5(3)=0,9
cm, h(3)=7,1 cm, To cogepxaHne NepBOro KOMMOHEHTAa B aHaNM3npyemMon CMecu, paccinTaHHoe
MeTO40M HOPMUPOBKK, COCTaBnsaeT % (0TBET BBEAUTE C TOYHOCTBIO A0 AECATHIX)
OTBerT: 39,9%
PeweHue:
S(1) = u0,5(1) - h(1) = 0,7 cm - 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 cm2
®(1) =S(1)-100/[S(1) + S(2) + S(3)] =5,04/ (5,04 + 1,2 + 6,39) = 39,9%

3.5 Kenc-3agaHus (3cce) (Ansa KonnokBuyma)

3.5.1 Wughp u HaumeHoBaHuUe KOMIemeHyuu

OrlK-2 CnocobeH NpMMeHsTb OCHOBHbIE 3aKOHbI U METOAbl UCCeaoBaHNN
€CTEeCTBEHHbIX HaYyK OS5 peleHuns 3agay npogeccrnoHanbHoON eaTeNbHOCTH

Ne 3apaHus

TecT (TecToBoe 3aaHue)

26.

CopepxaHune yKCyCHOMN KUCIOTbl B TEXHUYECKOM 3Tunosom cnupte cornacHo FOCTy He OOmMKHO
npesbiwats 10,0 Mr/am®. YkaxuTe, kakol MakcuMarnbHblii 06beM pacTBopa rmgpokcmaa HaTpus
C MonsipHOM koHueHTpaunen 0,01 Mom:./n,M3 MOXeT ObITb 3aTpayeH Ha TuTpoeaHune 100 cm®
aHanuaupyemoro cnupTa, 4tobbl oH cooTBeTcTBoBan FOCTy. MNpu TUTPOBaHUM NPUMEHANN
6lopeTky BMECTUMOCTbIO 25 cM°.
PeweHue:

1. 10 mr/gm® = 0,00001 r/cm®

2. MakcumanbHO gonyctumas Mmacca yKcycHom kucnotbl B 100 cm’® aHanusnpyemoro




cnupTa:
m (CH;COOH) = T-V = 0,00001 r/cm® - 100 cm® = 0,001 r

= 0,001 r / [60 r/monb 0,,01 monb/am’] = 0,00167 am® =1,67 cm°.
3TON OHOPETKON U3MEPUTb HEMNb3S.

aHanusupyembin cnupt 6yaet cooTBetcTBoBaTth FOCTy, cocTaBnser 1,65 cm’,

3. V(NaOH) = m(CH;COOH) /[ M(1/1 CH,COOH) - c(1/1NaOH)]

CnepgoBaTtenbHO, MaKCUMarnbHbIN 06beM pacTBopa rmgpoKcuaa HaTpusi, NPU KOTOPOM

4. TaK Kak TOYHOCTb OropeTku Ha 25 cm® cocraensier 0,05 CMS, T0 06bem 1,67 cm®

3.6 Kenc-3agaHus (3cce) (ansa MtToroBoro 3agaHus)

3.6.1 Wughp u HaumeHoB8aHuUe KOMIemeHyuu

OrlK-2 Cnocob6eH NpMMEHATb OCHOBHbIE 3aKOHbI M METOAbI CCNeaoBaHun
€CTECTBEHHbIX HayK Ans pelleHns 3agad npogeccnoHanbHoOn 4eATeNbHOCTM

Ne
TecT (TecToBOe 3agaHue)
3agaHus

27. Kako hoToMeTpUYECKnIA peareHT HY)XHO BbIOpaTh Afis aHanu3a pacTBopa ¢ MOJISIpHON
KoHueHTpauuen 0,001 monb/am3 B KIOBETE C TONLWMHON nornowatolero cnos 50 mm, ecnu
N3BECTHO, YTO MOSSAPHbLIV KOIIMULMEHT CBETOMOIMOLEHUA (HOTOMETPUYECKOro peareHTa A
coctaensiet 1, B—10, C - 100, 1 — 1000.
PeweHue:

=g-|l-cC

A(A)=1-5cm- 0,001 monb/am3 = 0,005
A(B)=10-5cm- 0,001 mons/am3 = 0,05
A(C)=100-5cm- 0,001 monb/am3 = 0,5
A (d)=1000-5cm- 0,001 monb/am3 =5
P OTOINEKTPOKONOPUMETP AaeT AOCTOBEPHbIe pe3ynbTaTbl B MHTEpBane onTu4eckomn
nnotHoctu 0,1 -0,8. CnegoBaTenbLHO, NPU AaHHbIX YCITIOBUAX HYXXHO BbIOpaTb
c¢hoTomMeTpunUueckmn peareHt C.

28. B kayecTBe npoTpaBuTENS CENbXO3KYNbTyp NPOTUB rPUBKOBLIX 3ab0neBaHun NpumMeHsieTcs
rekcaxnopbeHson (MXB). Noporoeas koHueHTpauusa MXb anga kponukoB cocTaBnsaeT
9 mr/m>. YpaBHeHVEe rpagympoBOYHOro rpadmka ans ero onpegeneHns B BO3gyxe nveet Bua: S
(CMZ) =0,055*C (MF/MS). OueHuTe onacHoCTb kopma, ecnu napameTpbl nuka Xb Ha
XpoMaTorpaMMe paBHbl: BbICOTa M1Ka = 7,8 MM; LUMPWHA NKKa Y OCHOBaHUSA — 5 MM.
PeweHue:
1.S=1/2-h-a=1/2-7,8Mm- 5Mm = 19,5 Mm* = 0,195 cM
2. Mo ypaBHEHUIO FPaayMpoOBOYHOro rpacuka:
c=S/0,055 = 0,195/ 0,055 = 3,54 mr/m°.
3.3,54 mrim® < 9 mrim’. CnepoBaTtenbHO, KOpM 6e3onacHbi. CoaepxaHue B HeM
rekcaxnopo6eH3ona HuKe NOpPoroBon KOHUEHTpauum Ans KPOJsINKOB.

KpuTepum n Wwkanbl OLEHKN:

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

60-74,99% - yooBneTBOPUTESLHO;

75- 84,99% -xopoLuo;

85-100% - oTNU4HoO.

3.7 CobecepnoBaHue (Bonpochl Ansl KONMOKBUYMa)

3.7.1 lughp u HaumeHo8aHUe KoMemeHyuu

OrlK-2 CnocobeH NpMMeHsTb OCHOBHbIE 3aKOHbI U METOAbl UCCeaoBaHNN
€CTEeCTBEHHbIX HaYyK OS5 peleHuns 3aga4 npogeccrnoHanbHom eaTeNbHOCTH

Ne
sanaHus dopmynupoBka Bonpoca

29. Cnocobbl BblpaXXeHWs KOHLLEHTpaLMK pacTBOpoB. NMepexo oT ogHoro cnocoba BblpaxeHus
KOHUEHTpauun K apyrum

30. ToyHas n HeToYHas XMMUYeckas nocyaa. HasHaveHve, npasuna paboThbl.

31. MepBuK4YHbIE CTaHOapPTHbIE pacTBOpbl. CTaHaapTHbIE (YCTaHOBOYHbIE) BellecTBa. OcobeHHOCTH
NPUroToBIEHNUS.

32. dukcaHanbHble pactBopbl. OCO6EHHOCTU NPUrOTOBMAEHMS.




33. 3aKoH akBMBaneHToB. [pnmMeHeHne B TUTPUMETPUYECKOM aHanmse.

34. MoHATMS TouyHOCTM aHann3a. ABcontoTHasa U OTHOCUTENbHAsA OLLNOKMN.

35. Knaccuduvkauum TMTpuMeTprMyecknx MeTO40B MO TUMY peakumy B OCHOBE MeToaa.

36. 3amecTuTenbHoe TUTPOBaHME.

37. MeToabl KNCIIOTHO-OCHOBHOMO TUTPOBAHUA. TUTPAHT, CTaHAAPTHOE BELLECTBO, ONpeaensieMble
BelllecTsa.

38. MeToAabl KNCITOTHO-OCHOBHOMO TUTPOBAHUSE: Cnocob OMKCMPOBAHMS TOYKN SKBMBANIEHTHOCTMU.

39. lMepmaHraHatomeTpusi. TUTpaHT, CTaHAAPTHbLIA PacTBOp, onpeaensemMble BeLLECTBa.

40. lMepmaHraHaTomeTpusi. YCrnoBms nepMaHraHaTOMETPUYECKUX OnpeaeneHunin, cnocod
PUKCUPOBAHUS TOYKN SKBMBAIIEHTHOCTM.

41, MopgomeTpusa. TUTpaHT, CTaHOAapTHLIN pacTBOp, onpegensiemMble BeLeCcTea.

42, KomnnekcumeTtpuyeckoe TUTpoBaHUe. TUTPaHT, CTaHAAPTHbLIN pacTBOp, onpeaensiemble
BelllecTsa.

43, KomnnekcumeTtpuveckoe TutpoBaHue. Cnocod omkCMpoBaHMs TOYKN 3KBUBAINIEHTHOCTU

44, YKecTkocTb BOAbl. YCroBUs onpeaeneHus.

45, MeTtoa Mopa. TuTpaHT, CTaHOapTHLIN pacTBOp, onpegensiemMble BeLecTBa.

46. MeTtoa Mopa. Cnocob drKCcMpoBaHMsS TOYKN SKBMBANIEHTHOCTMU.

3.8 CobGecenoBaHue (Bonpochl AnA 3a4eTa)

3.8.1 Wughp u HaumeHoBaHuUe KOMIemeHyuu

OrlMK-2 CnocobeH NpMMeHATb OCHOBHbIE 3aKOHbI U METOAbI UCCeaOBaHNN
€CTECTBEHHbIX HayK ANl pelleHns 3agad npogeccnoHansHoON 4eATENbHOCTM

Ne dopmynmnpoBka Bonpoca
3apaHnsa
47. Knaccundumkaums omnsmnko-xmmmyeckmx MeTogoB aHanmsa.
48. MeTopg rpagyvMpoBOYHOro rpadumka.
49, TWUTpOBaHWE C NHCTPYMEHTaNbHbIM OUKCUPOBAHMEM TOYKM SKBUBANIEHTHOCTM.
50. CywHocTb MeToaa hoTOMETPUSA NaMeHn, Kak SMUCCUOHHOIO CMEeKTparibHoro aHanuaa.
O6beKkTbl aHanu3a.
51. doTtomeTpusa nnameHn. KayecTBeHHbIN U KONMYECTBEHHbIA aHanms.
52. PoToanekTpokonopumeTpust. CyuwHocTe MeToga. OBbeKTbl aHanun3a.
53. doTOANEKTPOKONIOPUMETPUS. ANrOPUTM NPOBEAEHUS aHanuaa.
54, PedpaktomeTpua. CywHocTb MeToaa. AHanNUTUYeckuin curHan. ®nsnyecknin cMbicn nokasaTtens
npenomIeHus.
55. MonsipumeTpus. CywHocTe MeToga. AHanuTudeckui curdan. OnpegensieMble BELLECTBA.
56. VoHomeTpus. Anroputm npoBefeHnsa aHanusa.
57. MoTeHumomeTpuyeckoe TuTpoBaHne. OBpaboTka NONMyYEHHbIX AKCNEPUMEHTAaNbHbIX OAaHHbIX.
58. XpomaTtorpadums. Knaccugukaumnsa no MexaHnsmy pasgeneHus.
59. ["asoBag xpomartorpadus. AHanu3 xpomaTorpaMmmbl.
60. InockocTHaga xpomarorpagus. Ka4ecTBeHHbIN 1 KONUYECTBEHHbLIN aHanus.
61. BbymaxHasa xpomatorpadus. M'mgpoduneHas u rugpocobHas Gymara.
62. VloHooGMeHHas xpomaTorpadus. MIoHUTHI.
63. VloHooGMeHHas xpomaTorpadusa. OnpegeneHne katmoHa (aHMOHa) B BOAHOM pacTBOpE.

Kputepuu 1 Lwkanb! OLEeHKU:

- OLIeHKa «3a4TeHO» BhbICTaBMseTCsi 0Gy4YatoLLeMyCsl, ECIIM OH OPUEHTUPYETCS B MaTepuarse, OTBeTUI
Ha BCe BOMPOCbI, AONyCTUB He Bornee 4 owmnbok B oTBETE, pa3obparncs B yCroBuW Keic-3afaHus, Npyu peLLueHnm
MPVYMEHWIN HYXXHble pOPMYIIbl, MOMNYYUI NPaBUMNbHBIA OTBET UMK, MPY HANMYUM OLUNGKM, CYMEN ee UCMPaBUTb.

- OLIeHKa «He 3a4TeHO» BbICTaBrseTcs 0byyatowemycsi, ecnv oH He OPUEHTMPYeTCs B maTepuare,
OTBETWUI He Ha BCe BOMPOCHI, AonycTun Goree 4 owmnbok, He pasobparcs B YCIOBUM 3a4auu, Npy peLLeHun
MPYMEHMUI OLWNBOYHbIE (hOPMYIbI, MOYYMIT HE NMPaBUIIbHBIV OTBET, HE CYMer UCMPaBuTb OLLINGKK aaxe ¢
MOMOLLbIO MpenodaBaTens.

3.9 Bonpochbl AnfA KOHTPONsS TOYHOCTU BbINOJIHEHUA NabopaTopHbIX paboT

3.9.1 Wughp u HaumeHoBaHuUe KOMIIemeHyuu

OrlK-2 CnocobeH NpMMeHATb OCHOBHbIE 3aKOHbI U METOAbl MCCeaOoBaHNN
€CTEeCTBEHHbIX HayK AN1s peleHuns 3agay npogeccrnoHanbHom eaTeNbHOCTH

Ne 3agaHus dopmynupoBka Bornpoca

64. Mo NOoJNy4Y€eHHbIM NMPpU BbINOJIHEHNWN aHarnn3a 3KCcnepmMmMmeHTallbHbiIM JaHHbIM pacCynuTaTb Maccy




M BellecTBa B aHan1aMpyemom obpasue (MoensHOM pacTBope) 1 BbIYMCIUTL
OTHOCWTESbHYIO MOTPELLHOCTb ONpeaesieHns

A =D ZTx 100,
m

HUCT
rAe My — UCTUHHAs Macca BelecTBa B aHanuavpyeMomM obpasue, nony4aroT y
npenogasarens.

Kpvtepun 1 wkanbl oLeHKu:

MpoueHTHasa wkana 0-100 %; oTMeTKa B cucteme

«HeyaoBIeTBOPUTENIbHO, YAOBETBOPUTENIbHO, XOPOLLO, OTIIMYHO»

paboTy He BbINOMHWUN UK owmnbka aHannsa 6onee 5,0 % - 0-59,99% - HeyQOBNETBOPUTENLHO;
owwnbka aHanu3sa 3,1-5,0% -60-74,99% - yoOBNEeTBOPUTESNLHO;

owwnbka aHanuaa 6onee 1,1-3,0% -75- 84,99% -XopoLLO;

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

3.10 Bonpocbl gomaluHero 3agaHus

3.10.1 Wucghp u HaumMeHo8aHuUe KOoMemeHyuu

Or1K-2 CnocobeH NpUMEHATE OCHOBHbIE 3aKOHbI U METOAbI UCCNEA0BAaHNN €CTECTBEHHbIX HaYK ANs
peLLeHns 3agay NpoeccnoHansHon geaTensHOCTH

Ne 3agaHus DdopmMynupoBka Bonpoca
65. [MpoBecTn KaYeCTBEHHbIN U KONMYECTBEHHbIN aHanus3 nuka, CoOoTBETCTBYIOLLEro BapuaHTy:
‘mm CMECb CNMUPTOB Ne |
| | H |
2 ) 16 2 Pacuet no naowaau nuxos!
N =
3 3 17 3 !
4 4 18 4 .
5 5 19 5 SHm i
12 il
6 6 20 6 3
7 7 21 7 Beog ;
8 8 22 g mpobel il 1 \, f\
. | iaaayiwaam
10 6 24 2 1‘ AR
)| 5 25 3 Lt ——y ™ O
12 4 26 4 i L [ :
13 3 27 5
14 2 28 6
1 KneTka = 1 MM, CKOpOCTb peructpaTtopa — 240 mMm/y




rarnrrrrrs CMECh CMUPTOB Ne 2

PacueT no naowagu nukos!

30 2 44 2

31 3 45 3 ‘
32 4 46 4

33 5 47 5 7

34 6 48 6

35 7 49 7

36 8 50 8

37 7 51 | Beaa ]

38 3 52 2 "P9opy |

39 5 53 3 &

40 4 54 4 WA nin

41 3 55 s HHIH U U L_J | 'J : l\-_
42 2 56 6

1 Knetka = 1 MM, CKOpPOCThb peructpaTtopa — 300 MmmM/y

66. O6ocHoBaTb BLIOOP AeTeKTopa AN aHanusa opraHNYeckux coeguHeHN.

67. Ha3oBuTe Ka4eCcTBEHHYIO M KONMUYECTBEHHYIO XapakTepucTMKM MeToaa ra3oBoM
Xpomartorpammei.

68. O6GbACHUTE, YeM 0BYCMNOBNEHO pasaeneHne CMecu Ha MHAMBUAYalNbHbIE KOMMOHEHTbI Npu

npoBeAeHUN ra3oBoi XxpomaTtorpadgum.

KpuTepuu 1 WwKanbl OLEHKK:

- OLleHKa «3a4YTeHO» BbICTaBMsIeTCA 0Oy4YaloLLEMYCSl, €CIM OH cnocobeH CamMoCTOTESIbHO MNPOBECTU
Ka4yeCTBEHHbIN 1 KONMMYECTBEHHbIV aHanu3 xpomaTtorpamMmmbl, pa3obpaTtbes B NpMHLUMNAax NpoOBeAeHNs aHanmsa u
yCTpOWCTBa Npubopa;

- OLleHKa «He 3a4TeHO» BbICTaBNAETCA 0byvaloLemMycs, €Crv OH He cnocoGeH CamoCTOATENBHO NMPOBECTH
Ka4yeCTBEHHbIN 1 KONMMYECTBEHHbIV aHanu3 xpomartorpammsl, pazobpaTbCcs B MpUHLMNax NpoBeaeHnsa aHanmaa n
yCTponicTBa npubopa.

4. MeTtoguyeckue mMmartepuanbl, onpegensiowme npoueaypbl OLeHUBaHUS
3HaHWW, YMEHUW, HaBbLIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepU3yoLWUX 3Tanbl
dopmMupoBaHUsS KOMNETEHLUMN

ﬂpou,e,u,ypbl oueHnBaHuA B xoge n3yvyeHunsa ancuunniimHbl 3HaHWUW, yMGHVII7I M HaBbIKOB,
XapakTepunsyrLinx atarbl (bOpMI/IpOBaHI/IFI KOMMNEeTEHUNN, pernameHTnpyrTCA NOJIOXEHUAMN:

- M BI'YUT 2.4.03 NonoxeHne 0 KypCOBbIX 3K3aMeHax 1 3a4eTax;

- M BIrYWUT 4.1.02 lNonoxeHne 0 penTUHIOBOW OLEHKE TeKyLLen yCcrneBaeMoCTy.

[ns1 OLEHKN 3HaHMI, YMEHUIN, HAaBbLIKOB O0YyYatoLNXCA N0 AUCUMUNITMHE NPUMEHSAETCS
penTuHroBas cuctema. itorosasi oueHka no gucumunivHe onpegenseTca Ha OCHOBaHUU
onpegerneHns cpegHeapudMeTUYecKoro s3HadyeHnss 6annoB No KaxxaoMmy 3agaHuio.

3ayeT NO OuCUMNNMHE BbLICTABNAETCA B 3a4eTHYO BEAOMOCTb MO pesynbTatam
paboTbl B ceMecTpe Mnocrne BbINOSIHEHUS BCEX BMAOB y4ebHOn paboTbl, NpeayCMOTPEHHbIX
paboyer nporpaMmMon AUCUMMNIMHBI (C OTMETKON «3a4TEHO») U NOMy4YeHUM Mo pesynbTatam
TeCTUPOBaHUA NO BCEM pasfenam AncumninHel He meHee 60 %.



5. OnucaHue nokasareneun u KputepueB oueHNBaHUA KOMMNeTeHUUN Ha pPa3siInyHbIX ITanax ux d.')OpMVIpOBaHVISI, onncaHue
LKan oueHnBaHUA OonNsA Kaxxgoro pesynbrtaTta oqueva no gncuuniunHe

PesynbTaTthl MpeameTt oueHku MokaszaTenb Kputepun oueHnsaHus Lkana oueHuBaHus
06y4yeHus no (MpoaykT nnu OLEHMBaHNs CHOpPMMPOBAHHOCTU Akagemuyeck | YpoBeHb
aTtanam npouecc) KOMMNeTEeHLMN as oLeHka 0OCBOEHUSA
copmunpoBaHms unu 6annel KoMneTeHunn
KOMMNEeTEeHUUN
OflK-2 CnocobeH NpUMeHsATbL OCHOBHbIE 3aKOHbI U METOAbI UCCNEA0BaHNIN eCTECTBEHHbIX HAaYK AN pelleHns 3agay npodeccnoHanbHON AeATeNbHOCTH
3HaTb TecThl, 3HaHMe OCHOBHbIX MOHATUI 100 — 60 % npaBunbHbIX OTBETOB 3a4yteHo/ OcBoeHa
(konnoksuym, Ka4eCTBEHHOIO M KONTMYECTBEHHOIO 60-100 (6a30BhbIN)
uTtoroeas 3ajaya) | MeTOAOB XMMMWUYECKOro 1 hn3UNKO- 59,9 — 0% npaBurbHbLIX OTBETOB He ocsoeHa
He 3auteHo/
XMMMWYECKOro aHanmsa, 0-59.99 (HepgocTaToOYHbI
NpUMEHsiEMbIX NPU peLleHnn 3agad ' n)
CobecepoBaHue B NpogeccmoHansHo OB6yualoLmincst OpueHTUpyeTCs B maTtepuane, OTBETUN Ha 3
ayTeHo/ OcBoeHa
(konnokeuym, AeATenbHOCTU, TEXHUKN BCe BOMNPOChI, fONycTMB He Gonee 60-100 (6a30BbiiA)
utoroBas 3agaya) | NPoOBeAeHWs TUTPUMETPUHECKOro 4 owwnbok B oTBETE
aHanusa, HaseaHus, HasHa4eHus 1 O6y4atoLmincsa He OpueHTUpyeTCs B MaTepuarne, OTBETUN He
ycTpoicTea npuGopos Ha BCe BOMpPOCHI AaXKe C NOMOLLbIO Nnpenogasarens,
WHCTPYMEHTaNbHbIX METOA0B ponyctun 6onee 4 owmbok He 3auTeno/ He ocsoeHa
aHanu3a: NoTeHLMoMeTpus, 0-59.99 (HepgocTaToOYHbI
POTOINEKTPOKOSTIOPUMETPMS, ' n)
rasoBas xpomaTorpadws,
pedpakToMeTpus, NONAPMMETPUS.
YmeTb MoaroToBka YMeHue ncnonb3oBaTb 3HaHME OO6yuyarLwmncs 4eMOHCTPUPYET CNOCOBHOCTb
(cobecepoBaHue) n | MeToaoB peLleHnst CaMOCTOATeNbHO BbIOpaTh 1 NOAroTOBUTL K paboTe
BbIMNOJIHEHNE obLenpodeccrmoHanbHbIX 3a4av: HeobxoavMble s BbINOMHEHUS aHanusa nocyay v
nabopaTtopHoMn NpoBOAUTb pacyeTbl KOHUEHTpauMM | Npubopbl, paszobpaTbcs B MeToauke nabopaTtopHon paboThl, 3auTeHo/ OcBoeHa
paboThl pacTBOPOB PasnUYHbIX npv BbIMNONIHEHUW 3KCNEPUMEHTa cobnioaaeT npasuna 60-100 (NOBbILLEHHBIN)
COeaNHEHWI, MO MONy4YEHHbIM paboTbl, NpaBUIbHO OLEHUTHL BOCNPOU3BOANMOCTb
3KCMEePUMEHTarnbHbIM JAHHbIM nony4aeMbix pe3ynbTaTtoB, OTYeT no nabopatopHom paborte
NPOBOAUTb pacyeT mMacchl YyAOBNETBOPSAET BceM TpeboBaHUAM
(kOHUEHTpauun) onpeaensemoro OO6yuaroLwmincs He cnocobeH camoCTOSATENBHO BbIOpaTh U
BeLlecTBa B pacTBOpe; NoAroToBUTL K paboTte Heobxoaumble ANs BbINONHEHUS
paccuuTbiBaTb abCOMOTHYHO 1 aHanu3a nocyay v npubopsl, pa3obpaTtbcs B METOAUKE H He ocBoeHa
° e 3a4teHo/
OTHOCUTENbHYH MOrPELLIHOCTM nabopatopHoii paboTbl, NpU BbINOMHEHUW 3KCMEPUMEHTA 0-59.99 (HepocTaTOUHbI
N3MepeHnn Mo 3agaHHon MeToauke | cobnioaaeT npasuna paboTbl, MPaBUIBHO OLEHUTb ' n)
roToBUTb U CTaHAApPTU3UPOBaTh BOCMPOM3BOANMOCTb NOMyYyaeMbIX pe3ynbTaToB, OT4ET Mo
pacTBOpbI; NPOBOAUTL nabopatopHoi paboTe ygoBneTBopsieT BceM TpeboBaHUSM
CERERT TUTPUMETPUYECKMIA aHanms, Obyuyatowwmnca pasobpancs B yCrioB1mM 3agayn, npu
paboTtaTb C OCHOBHbLIMM TUNaAMU peLleHun NPUMEHNN HyXHble hOpPMYIbl, NOMYYNn 3auteHo/ OcBoeHa
npnBopos, NPUMEHSAEMbIMMN B NpaBurbHbIA OTBET UMW, NPY HANMU4YMKU OLIMGKK, cymen ee 60-100 (6a30Bbin)
npoeccroHarnbHON AeATENbHOCTU | UcnpaBuUTb.
— pH-meTp, OGy4atoLmiics He pasobparncs B yCnoBuu 3agaqvu, npu He ocBOEHa
(poTO3NEKTPOKONIOPUMETD, peLUeHnn NpuMeHnn owmnboyHble hopMynbl, NOAYYUIT He He 3auteHo/ (HEAOCTATOuHb!
oueHMBaTb TOYHOCTL NPOBEAEHHOIO | mpaBuNbHbLIN OTBET, HE CyMen UCNPaBUTb OWNOKY Aaxe C 0-59,99 )

aHanusa

NOMOLLIbIO NpenoaaBaTtend.




Bnagetb

Kenc-3agaHus

TouHoCTb
BbINONTHEHUS
aHanuaa npu
BbINOMTHEHUN

nabopaTtopHon
paboThl

JomaliHee
3agaHue

[eMoHcTpaumsa HaBbIKOB
MCMOMNb30BaHNSA OCHOBHbIX
€CTECTBEHHbIX MOHATUA U METOL0B,
Heo6XoaAMMbIX NS peLleHns
aHannTn4yecknx dagad B
npodeccrMoHansHoOM AesaTeNbLHOCTH,
HaBbIKOB NpoBeaeHUA XMMNU4eCckoro
1 PU3MKO-XMMUYECKOrO aHanunsa,
NPUMEHSIEMOro B
npodeccroHanbHoOM AeATEeNbHOCTY

O6yyatowmmncs npeanoXxun NpaBunbHOE peLLeHre 3auTeHo/ OcBoeHa
npobnembl, 060CHOBaN NPeAIOKEHHOE peLUeHNE. 60-100 (6a30BhbIN)
O6y4atowmnca He Hallen pelueHve npobnemsl gaxe ¢ He 3auteHo/ He ocBoeHa
NoMoLLbio NpenoaaBaTens. (HegocTaToOuUHbI
0-59,99 )
MorpelwuHocTb onpeneneHnst He npesbiwaeT 5,0%. 3auteHo/ OcBoeHa
60-100 (noBbILWEHHbIN)
MorpelwHocTb onpeaenexus npesbiwaet 5,1%. He ocBOEHa
He 3auteHo/
0-59,99 (He,D.OCTaTO‘-IHbI
n)
ObyuatoLmics cnocobeH camoCcToATENbHO NPOBECTM
KayeCTBEHHbIN 1 KONMYECTBEHHbIN aHanu3 xpomaTtorpammel, 3auteHo/ OcBoeHa
pa3obpaTbCs B MPUHLMNAX NpoBeAEeHUs aHanm3a n 60-100 (NoBbILIEHHBIN)

YCTPOWCTBa npnbopa

O6yuatoLmiics He cnocobeH caMOCTOSITENBHO NPOBECTU
Ka4yeCTBEHHbIA U KONMYECTBEHHLIN aHann3 xpomaTorpaMmbl,
pa3obpaTbCsl B NPMHLMNAX NPOBEAEHNS aHanm3a u
ycTporcTBa npubopa

He 3a4yteHo/
0-59,99

He ocBoeHa
(HegocTaTOUHbI
n)
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