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1. NTACNOPT NPOMrPAMMbI YYEEHOU OUCLUNITUHbI
On.06 AHannTn4yeckas Xxumus

Mporpamma y4ebHOM AucuunnuHbl paspabotaHa Ha ocHoBe ®PepepanbHOro
rocygapctBeHHoro obpasoBaTenbHOro CTaHgapTa cpegHero npodeccrmoHanbHOro
obpasoBaHua (ProC Cr10O) no cneumansHoctn 20.02.01 PaunoHaneHoe ncnonb3oBaHme
NPUPOAOXO3ANCTBEHHbLIX  KOMMMEKCOB, YTBEPXAEHHOro npukasoM MwuHucTepcTBa
obpasoBaHuna n Haykmn Poccuickon denepaumm ot 18.04.2014 r. N 351 "O6 yTBepxaeHum
denepanbHOro  rocyaapcTtBeHHOro  obpasoBaTenbHOro  cTaHgapta  cpegHero
npodeccnoHanbHoro obpasoBaHuss no cneuyuwanbHoctn 20.02.01 PaumoHanbHoe
NCNonb30BaHME NPUPOOOXO3ANCTBEHHBIX KOMMNEKCOB.

1.1. O6nactb NpMMeHeHUs NporpaMmmbl

Mporpamma y4yebHOW ANCUMMNNHBI ABNSETCA 4acTbld OCHOBHOW MNPOdECCUOHAanbHOM
obpasoBartenbHon nporpammbl B cootBeTcTBun ¢ ®FOC CI1O 20.02.01 PaumoHanbHoe
MCNonb30BaHME NPUPOLOXO3ANCTBEHHBIX KOMMNEKCOB.

1.2. Mecto AuCUMNAUHLI B CTPYKTYpe OCHOBHOM npodeccuoHanbHOM
obpasoBaTenbHOM NporpamMmmbl: obLenpodeccnoHanbHbIe ANCUMMINHBI

1.3. Uenun v 3apaum gucumnnuHbl — TpebOoOBaHUA K pe3ynbTaTaM OCBOEHUs
AUCLUNSINHBI:

B pesynbTaTte 0CBOEHMSI ANCUMNINHBI 0Oy4YatoWmMInca OOMKEH YMETb:

- BblOpaTb MeToq aHanuaa, ucxoasa ns ocobeHHocTen aHanuanpyemon npood.i;

- BbINOJTHATb 3KCNEPUMEHT N 0hopMNATL pesynbTaTbl KCNEPUMEHTA;

- NPOU3BOAUTb pPacyeTbl, UCMOMb3ys OCHOBHbIE MNpaBuila U 3aKOHbl aHaNUTUYECKON
XUMUK

B pesynbTtaTte ocBOEHMS ANCUMNINHBI O0YYatoWNNCS AOSMKEH 3HATb:

- TEeOpeTMYECKME OCHOBbBI aHANMUTUYECKON XUMUK;

- OCHOBHbIE peaKkuun, NCnosnb3yemble Ans Ka4eCTBEHHONO XMMMUYECKOro aHanuaa;

- OCHOBHbI€ BUAbI peakumi, NCNONb3yeMbIX B KONIMYECTBEHHOM aHanmse;

- MPUYMUHHO-CNEACTBEHHYIO CBSA3b Mexay (uUan4eckumm CBOMCTBAMM W XUMUYECKUM
COCTaBOM CUCTEM;

- nNpuHUMNManbHOe YCTPOMCTBO NPUOOPOB, NpedHa3HaYeHHbIX AN  NpoBeAeHUus
n3mMepeHnin PU3nNKo-xmMMmM4eCcKkumMm MeTogammn aHanmsa;

- NpaBuna TexHMKM 6e30nacHOCTM NpK BbINOSTHEHUM NabopaTopHbIX paboT

PesynbtaTtomM o0OCBOEHMA nporpammbl y4ebHOW OUCUMNIUHBI ABNSETCS OBnageHve
obyyarowmmes npodpeccroHanbHbiMu (MK) n obwmmm (OK) komneTeHunamn:

Kon CopepxarenbHas 4YacTb KOMMNETEeHLMH

KOMNeTeHLuUn

MnK1.1 [MpoBOAUTL MOHUTOPWHI OKpPY>KatoLLen NpupoaHOu cpeabl.

MK 1.2 OpraHunsoBbiBaTb paboTy (PyHKUMOHANbHOro noapasgeneHnsa no
HabNI4EHMIO 3a 3arpsA3HEHMEM OKPYXXatoLLLeN NPUPOAHOM cpeapl

MNK1.3 OpraHu3oBbiBaTb [OEATENILHOCTb MO O4YUCTKE U peabunutauum
3arpsi3HEHHbIX TEPPUTOPUN.

MNK1.4 MpoBoanTb  MepoONpUATMS MO  O4YNCTKE U peabunuTtauum
3arpsi3HeHHbIX TEPPUTOPUN.

MK 2.1 OcyuwiectBnaTb MOHUTOPUHT M KOHTPOSIb BXOAHbIX W BbIXOOHbIX




NOTOKOB ANd TEXHOJION'MYECKUX NpoueccoB B OpraHn3aunax.

MnK2.2 KoHTponupoBatb n obecneumBaTtb 3¢pPEKTUBHOCTb UCMONb30BAHWS
ManoOTXOAHbIX TEXHOIOMMIN B OpraHm3aumsx.

MK 3.3 Peann3oBbiBaTb TEXHOMOMMYECKMEe npoueccbl no nepepaboTke,
YTUNN3aLnnN N 3aXOPOHEHMIO TBEPAbIX U XUOKUX OTXOO0B.

MK 3.4 Peann3oBbiBaTb TEXHOMOMMYECKMe npoueccbl no nepepaboTke,
YTUNN3aLnN N 3aXOPOHEHUIO TBEPAbIX U XUOKUX OTXOO0B.

OK 1 NMoHMMaTb CyWHOCTb U couMarnbHyl0 3HAYMMOCTb CBOeW Oyayuien
npodgeccuu, NPoABNATbL K HEN YCTONYUBLIN NHTEPEC.

OK 2 OpraHnsoBbiBaTb COBCTBEHHYIO AeATENbHOCTb, BblGMpaTb TUMNOBbIE

MeToAbl M Crnocobbl BbINOSHEHMS MNPOdECCUOHANbHbLIX 3afad,
oueHnBaTb UX 3 EKTUBHOCTb U KAaYeCTBO.

OK3 [MpuHMMaTE pelleHnsa B CTaH4aPTHLIX U HECTaHO4APTHbIX CUTYaUMsax U
HEeCTU 3a HUX OTBETCTBEHHOCTb.

OK 4 OcylecTBnATb NOMCK M UCNONb30BaHWE MHOpMaLn, Heob6XoaNMOM
ana  a(p@eKTMBHOrO  BbIMOMHEHNA NPOdEeCCUOHarnbHbIX 3ajaud,
npodeCcCUoHanbHOro 1 NMIMYHOCTHOIO Pa3BUTUS.

OK 8 CamocTtoaTenbHO onpedenaTb 3agavn  npodeccuoHanbHoOro u
NIMYHOCTHOrO Pa3BUTUSA, 3aHMMaTbCA caMoobpa3oBaHMEM, OCO3HAHHO
NnaHMpoBaTh NOBbLILEHNE KBanndukaumm.

OK9 OpueHTupoBaTbCs B YCMOBUSIX 4YacTOW CMEHbl TEexXHONnorum B
npodgeccnoHanbHOn AeATENBHOCTH.

1.4. PekomeHayeMoe KONM4eCcTBO YacOB Ha OCBOEHUE NporpaMmmMbl AUCLUNITUHDBI:
MakcumanbHon y4ebHon Harpysku obydatoLlerocs 166 Yacos, B TOM 4ucne:
ayauTopHoun ydebHomn paboTbl obyyatouierocsa (o6a3aTenbHbIX Y4EOHbIX 3aHATUI) —
110 vacos;
BHEayaMUTOPHOM (CaMoCTosTENbHON) y4ebHon paboTbl obyyatoLLerocsi — 56 Yacos.

2. CTPYKTYPA U COOEPXXAHWE YYHEBEHOW OUCLMMNIUHBI

2.1. O6bem y4yebHOM AUCLUNIIUHBLI U BUAbI y4eOHOM paboThl

Bup yye6Hon paboThbl O6nem
Yacoe
MakcumanbHas y4yebHasa Harpy3ka (Bcero) 166
AyauntopHas y4yebHas paboTta (o6s3aTenbHble y4eOHble 3aHATUSA) 110
(Bcero)
B TOM 4ncne:
nabopaTopHbIe 3aHATUS 60
nekumm 50
BHeayauTopHas (camocTosTenbHasn) yyeOHasn paboTa 56
oby4aroulerocs (Bcero)
B TOM 4ncne:
Pa6oTa c y4ebGHON nuTepaTtypon 56
UtoroBas atrectaumsa B hopme 3k3aMeH




2.2. TemaTu4ecKUmn nnaH n cogepxaHue y4yebHoun gucumnnmibl Ol.06 AHanMTM4YecKaa XMmusa

YyCTOMYMBOCTU U 06pasoBaHus. ATuneHagnamuHTeTpaykcycHas kucnota (SATY)

HanmeHoBaHuve CogeprxaHue y4ebHoro matepmnana, nabopaTopHble 1 NpakTuyeckme paboTbl, Obbem YpoBeHb
pas3genos n Tem BHeayauUTOpHas (camocTosTenbHas) ydyebHas paboTa obyyatowmxcs, KypcoBas YacoB OCBOEHUSA
paboTa (NpoekT)
1 2 3 4
Paspen 1.
AHanuTmnyeckas Xmmusi.
XUMmnyeckme mMetoabl
aHanmsa
Tema 1.1. CogeprxaHue y4ebHoro matepunana 2 1
BeeneHve B 1 | MpegmeT aHanuTn4eckon xmummun. KpaTtkmin ICTOPUYECKNIN OYEPK.
aHanUTUYECKy0 XMMUIO. Knaccudurkauna aHanutnyecknx metogos. Metogonornyeckme acnekrbl
MeTogonornyeckue aHanutmnyeckon xmumumn. OT6op Npobbl M NOAroTOBKa €€ ANSA aHanuaa.
OCHOBbI aHanNUTUYeCcKou AHanuntnyeckuin curHan. MNpegen obHapyxeHns. TOYHOCTb N3MEPEHNS.
XUMUN. CucrtemaTtmyeckme u criydariHble OLMOKN.
JTabopaTopHbie paboTbl 4 2
TexHuka 6e3onacHocTu. MNpasuna paboTbl B nabopatopun. OueHKa pe3ynbTaToB
XMMMUYECKOro aHanmsa ¢ NOMOLLIbKO pacyeT METPOSIOMMYECKUX XapaKTepUCTUK
CamocTosaTenbHasa paboTta obyyatrouwmxcs — YteHne yyebHom nutepaTypbl 4 3
Tema 1.2. CogeprxaHue y4ebHoro matepmnana 2
Xnmmnyeckme metoabl 1 | OCHOBHbIE TUMbI peakumn N NPOLEeCccoB, MPUMEHSAEMbIX B aHANUTUYECKON 1
aHanmsa. xumun. 'paBnmMeTpuyeckme MeToabl aHanuaa. PacyeTt rpaBUMeTpUYecKmnx
onpegeneHnn. lNpumeHeHne rpaBUMeETPUN.
2 | CywHocTb TUTpUMeTpumn. TpeboBaHMs K peakumsim, UCNONb3yeMbIM B 2
TUTpnMeTpmn. Cnocobbl BblpaXKeHWst KOHLEHTpauun. PacyeTbl B TUTPUMETPUN.
MeToabl 06Hapy>XeHNA KOHEYHOW TOYKN TUTPOBaHUS. IMOCTpOEeHME KpUBbIX
TUTPOBAHWUA.
3 | PacueTt pH B pacTtBopax CunbHbIX KU Cnabdbix KNCNOT 1 OCHOBaHWIA, CONEn n 2
amdgonutoB. bydepHble pacTBopbl, X POSib B XUMUYECKOM aHanuse.
BydepHas emkocTb. PacueT pH 6ydepHbIx cuctem.
4 | KucnoTtHo-ocHOBHOe TUTpoBaHue. KpmBble TUTPOBAHUS CUIbHBIX U Criabbix 2
KNCNOT, OCHOBaHUW. CKayoK TUTPOBAHUA N haKTopbl, BNUSAIOLLME Ha €ro
BENUYNHY. KNCNOTHO-OCHOBHbIE MHAMKATOPbI. Teopun nHankaTopos. Beibop
MHOMKaTOpPa MO KPUBOW TUTPOBAHUA.
5 | PaBHOBecKe B pacTBopax KOMMMEKCHbIX coeanHeHnNn. KOHCTaHTbI 2




n ee conun. Komnnekcol metannos ¢ 3ATA. KomnnekcoHoMeTpnyeckoe
TuTpoBaHmne. Cnocobbl 0BHapPYXEHNS KOHEYHOW TOYKM TUTPOBAHUS.

6 | OKucnuTenbHO-BOCCTAaHOBUTENBbHOE paBHOBecKe. YpaBHeHNEe HepHcTa. 2
PeanbHbin noTeHuman. OKMcNuMTenbHO-BOCCTAaHOBUTESTbHOE TUTPOBAHME.
Cnocobbl 06HapyXeHUs KOHEYHOW TOYKM TUTPOBaHMA. [MpakTnyeckoe
ncnosnib3oBaHne meTtoaa.
JlabopaTopHblie paboTbl 20 2,3
1. MpurotoBneHne NepBnUYHOro N BTOPUYHOro ctaHaapToB. 2. CTaHgapTusaums
BTOpWUYHOro ctaHgapTta. OnpegeneHme BpEMEHHON XXeCTKOCTM BoAbl. 3.
CrangapTtumsauus BTopudHoro pacteopa. OnpeneneHune obLuemn XecTkoCTn BoabI.
4. CtaHgapTu3aumsa BTOPUYHOrO pacTBopa nepmMmaHraHaTa kanus. OnpegenexHue
cogepxanusa xenesa (lll) B pacteope. 5.0npegeneHne KoHUEHTpauun BTOPUYHOIO
CTaHgapTHOro pacTteopa TuocynbdaTa Hatpus. OnpegeneHne Megu B pacTtBope.
CamocTosaTenbHas paboTta obyyatowmxcs 14 3
UTteHne y4ebHOM nutepaTypbl, NOArOTOBKA K TEKYLLEN aTTecTauumn
Paspen 2.
PU3NKO-XMMMYeckmne
MeToAbl aHanu3a
Tema 2.1. CopepxaHue y4yebHoro matepmana
AnekTpoxumuyeckue | 1 | Knaccudmkaums anekTpoXmmMmyecknx METOAO0B aHanm3a. OneKkTpoxmmmyeckas 4 1
MeToAbl aHanu3a AYenka. dnekTpoxmmmuyeckme npoueccol. MIHanKaTopHble anekTpoabl 1
3M1EeKTPOoabl CPaBHEHMUSI.
2 | NoTteHumomeTpus. CylLHOCTb MeToda. ONeKTpoaHbIi noTeHuunan. MNpsvas 4
noteHunomeTpusa. MloHomeTpus. MloHcenekTnBHble anekTpoabl. Buabl
npumMepbl MeMBpaHHbIX aNekTpoaoB. CTEKNSHHbIN 3NEKTPOA.
lMoTeHunomeTpmyeckoe TUTpoBaHue. NpumeHeHne meTtoaa.
3 | OB30p ANEKTPOXUMUNYECKNX METOLOB: ANEKTPOrpaBUMETPUS, KySIOHOMETPUS, 4
KOHOYKTOMETPUS, BOSIbTaMMNEepPOMETPUSI.
JTabopaTopHbie paboThbl. 12 2,3
OnpepgeneHne KOHUEHTpaUUN HATpaT-NOHOB METO0M NPSIMON MOHOMETPUMN.
[MoTeHUnMoMeTpU4eckoe TUTPOBaAHME NOHOB Xere3a B pacTBope.
CamocTosaTenbHas paboTta obyyatowmxcs 12 3
UTteHne y4ebHOM nutepaTypbl, NOArOTOBKA K TEKYLLEN aTTecTauum
Tema 2.2. CogeprkaHue y4ebHoro matepmnana
CnekTpanbHble 1 | CnekTpockonuyeckme MeTofbl. QNEKTPOMarHUTHOE U3NydeHne. 4 1

MeToAbl aHanu3a

BsanmopencTeme BeLLecTBa C 3NIEKTPOMArHUTHbIM U3NyYeHUEM.




MpoucxoxaeHne cnekTpoB. CnekTpbl aTOMOB U Monekyn. CnekTpbl UCNyCKaHUS
(3mMuccunoHHbie) n nornoweHns (abcopbumoHHble). Knaccmndumkaums
crnekTpasibHbIX METOO0B.

MeTtoabl atoMmHoM cnekTpockonuu. Cnocobbl Bo3byxaeHns atomoB. MeTtog
9MUCCUOHHOW (POTOMETPUN NITAMEHMN.

MonekynapHas crnektpockonua. MonekynapHasa CnekTpocKonus B BUAMMOM U
ynbTpaduonetoBon obnactax. 3akoH ceeTonornoweHus. MNMpuymHbl
OTKIMOHEHNA OT 3aKOHa cBeTonornoweHnsa. otomeTpus u
CNEeKTPOPOTOMETPUS: KAYECTBEHHbBIN U KONTMYECTBEHHbBIN aHann3.

JTabopaTopHbie paboTbl

OnpepneneHve KOHUEHTpaUnmn NOHOB Kanusa u HaTpus NpuU COBMECTHOM
npucyTtcTeun. OnpegeneHve MOHOB Mean B BUAE aMMMAYHOro Komnsekca
mMeTogoM cboToMeTpuun. OnpeaeneHne KoHLEeHTpauum NOHOB Xenesa MeTogoM
MOMEKYISPHOM (POTOMETPUN.

12

2,3

CamocTosaTenbHasa paboTta obyyatoumxcs
UTteHune yyebHOM NuTepaTypbl, NOArOTOBKA K TEKYLLEN aTTecTauum

12

Tema 2.3.
XpomaTtorpaduyeckue
MeToAbl aHanusa

CopepxaHue y4yebHoro matepmana

1

McTopus oTkpbiTua XxpomaTtorpadpun. Knaccudpumkaumna xpomaTtorpadnyeckmx
MEeTOLO0B MO PasnnyHbIM NPU3HaKam

2

["asoBas xpomatorpadus. MNMpuHUMnbl MeToga. YCTPOUCTBO ra3oBoro
XpomaTtorpadpa. XpomaTtorpapuyeckum nmuk n ero 3nLUNOHHbIE
XapakTepucTukn. KayeCTBEeHHbIN U KONMYECTBEHHbIV aHanu3 B ra3oBou
xpomatorpadpum. O6nactm npUMeHeHus.

XKuakoctHas xpomaTtorpadums n BOXX. Tunbl KONOHOK, yCTponcTeo npmnbopa.
KayecTBeHHbIN 1 KONMYEeCTBEHHbIM MeTo aHanu3a B BOXKX. Obnactu
NPUMEHEHNS.

JlabopaTopHbie paboTbl

OnpepgeneHne KOHUEHTPaLMM MOHOB HUKENS METOA0OM OCaA04HOM
xpomartorpadumn Ha bymare. OnpegeneHue cnMpToB METOLOM ra3oBoWn
xpomartorpadun. OnpegeneHme Ka4eCTBEHHOroO CocTaBa aMMHOKMCIIOT METOA0M
BymaxkHON XxpomaTorpadoum.

12

2,3

CawmocTtosTensHasa paboTta oby4yaromxcs
UTteHne y4ebHOM nutepaTypbl, NOArOTOBKA K TEKYLLEN aTTecTauum

14

Bcero:

166




3. YCIOoBUA PEANTU3ALUNU NMPOITPAMMBI OUCLUTITIUHDI
3.1. MaTtepuanbHoO-TexHU4YecKkoe obecnevyeHume
Peanusauma nporpaMmmbl gucumMnivHbl TpebyeT Hanmumna y4ebHoro kabuHeTa; XMMUKO-
aHanuTmnyeckon nabopartopum.

O6opynoBaHue y4ebHOro kabmHeTa: gocka, mynstumeana-npoekrop BENQ, HoyTOyk,
9KpaH.

TexHu4yeckmne cpeacTBa oby4vyeHus: mynbtTumegma-npoektop BENQ, HoyTOyK, akpaH.
O6opyaoBaHue nabopatopum u paboumx MecT naboparopumn: xummyeckasa nocyaa,
XMMUYECKMEe peakTusbl, nabopaTopHble aHanuTU4eckne N TEXHOXUMUYECKUE BECHI,
BbITSDXKHOW LKA, CyLunIibHbIN WwKady, oToanekTpokonopumeTp KOK-1, noHomep 3B-74,
nramMeHHbIn aHanunaartop xuakoctu MNMNAXK-2

3.2. UHdpopmaumoHHoe obecneyvyeHmne obyveHus
MNMepeyeHb y4eOHbIX n3aaHuin, UHTepHeT-pecypcoB, AONONTHUTENbLHON NUTepaTypbl

OCHOBHbIE UCTOYHMKMU:

1.0CHOBbI aHaANUTUYECKON XUMUM : B 2 T. : y4ebHUK : Ana cTyq. By30B, 00y4. no
XuM. HanpasneHusm / noa pea. FO.A. 3onotoBa .— Mocksa : Akagemus, 2014 .—T. 1/
[T.A. Bonbwoga n gp.] .— 6-e u3a., nepepab. n gon. — 390 c.

2.Banosa B.[l. AHanutuyeckas xmmusi 1 oU3NKO-XMMuyeckme Mmetoasl aHanmsa /
Banosa (Konbinosa) B.[l. — Mocksa : [JawkoB n K, 2017. — 200 c. - ISBN 978-5-394-
01301-0. - Tekct : anekTpoHHbIN /[ OBC "KoHcynbTaHT ctymeHTta" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785394013010.html

[JononHUTENbHbIE UCTOYHUKM:
3.AnekcaHgpoBa, T. 1. AHanuTnyeckas xumma n OU3NKO-XMMUYECKNe MeToabl
aHanm3a : y4eb. nocobue / AnekcaHgposa T. I1. - Hosocunbupck : U3g-so HITY, 2016. -
106 c. - ISBN 978-5-7782-3033-0. - Tekct : anektpoHHbin // OBC "KoHcynbTaHT
crygeHTta" : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778230330.html
4. BopoHtok, Upanga BnagummposHa. NpakTrkym no xmmum : [ydebHoe nocobue]
/ V. B. BopoHtok, T. B. Ennceesa .— BopoHex : sgaTtenbckun gom BI'Y, 2021 .— 69 c.

NHdopmMaLUnoHHbIe 3nekTPoHHO-06pa3oBaTesibHble PEecypPCbl:
OnekTpoHHaa 6ubnuorteka 3Hb BI'Y

Ib «Military»,

OBC «KoHcynbTaHT cTyaeHTa»

OBC «IPRbooks»

9BC «JIAHb»

OBC «YHuBepcuteTckas bnbnmorteka on-line»

O6pasoBaTenbHbiv nopTan "OneKkTpoHHbIN yHuBepcuteT BIY"
https://edu.vsu.ru/course/view.php?id=19653

4. KOHTPOIJIb U OLLIEHKA PE3YJIbTATOB OCBOEHUA ONCLUUMIIUHDbI
KoHTponb ¥ oueHKa pes3ynbTatoB OCBOEHUS OUCLMMMMHBLI OCYLLECTBMASETCH
npenogaBsaTenieM B npouecce NpoBEAEHUS NPaKTUYEeCKMX 3aHATUA U nabopaTopHbIX
paboT, KONMOKBMYMOB, a TaKKe BbINOMHEHUst 00yYaoLWMMmNCa MHANBNAYaNbHbIX 3a4aHni
n paboTton ¢ yyebHom nuTepaTypoun.
Kputepun oOuUEHKu pe3ynbTaTta UTOroBOro KOHTPONSi MO WUTOram OCBOEHUs
OUCLMUNIINHBI:
KOHTpONbHO-n3MepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW  aTTectaumm
BKMOYalOT B cebsi TeopeTudeckne BOMPOCHI, MO3BONAOLWME OLEHUTb YPOBEHb


https://www.studentlibrary.ru/book/ISBN9785778230330.html

NOSTyYeHHbIX 3HaHWI. [py OLeHNBaHUN NCMOMb3YTCA KONIMYECTBEHHbIE LIKaslbl OLEHOK.
Ha ocHoBe naTubansnbHOM CUCTEMBI.

OTNUYHO: NONHbLIN, Pa3BepHyTbiM OTBET, BKIOYAKLMA Heobxoaumble NpUMeEpbl U
nosicHeHusi. CBo6oaHOE 1 rpaMOTHOE UCMONb30BaHNE XUMNYECKUX TEPMUHOB.
Xopowo: npaBuiibHbIA, HO HEnomnHbi oTBeT. OTAenbHble HETOYHOCTM B nepepaye
maTepuana. OtcytcTeme rpybbix omMBOK. YMeHne HaxoanTb O6LLMIA anropuTM peLleHns
3agav 1 Bbibopa noaxoasuwero Metoaa aAnsa aHanmsa peanbHoro oobekra.
YpoBneTBOpUTENibHO: B LENOM MPaBWUSIbHbIM, HO HEMOSIHbIM WU HETOYHbLIA OTBET.
HeBbICOKM ypOBEHb BnageHus crneumanbHbIMKM TepMUHaMKW, HEyMeHWe CBs3aTb
mMaTepuan éuneta ¢ 6nNM3KMMKM NO CMbICIY TEMaMKU

HeynoBneTBoOpuTenbHO: OTCYTCTBME 3HAHMM MO BOMpPOCy Ounerta wunuM HeBepHble,
3Ha4YUTENbHO NCKaXXeHHble 3HaHNA. OTCYTCTBME 3HAHUW MO XMMUYECKON HOMEHKNaType,
CUMBOMNAaM 311EMEHTOB U T.N.

Pe3ynbTaTtbl 00y4yeHus
OCHOBHbIe NoKa3aTesin OLeHKU
(ocBO€HHblIe yMeHuUsl, yCBOEHHbIe
pesynbTaTa
3HaHUA)

B pesynbTraTte O0CBOEHMA AUCUUNNAUHBI | YMEHME NPOBOAUTbL OLEHKY O0ObekTa
oby4atommncs AomMKeH yMeTb: nccnegoBaHnd, noabupartb oNTUManbHbIN
- BblObpaTb MeTOong aHanms3a, ucxogsa m3 | cnocob otbopa npobbl M MeToaa aHanuaa.
0CcoBeHHOCTEN aHanM3npyemMon npool; BnageHnue HaBblkaMun pac4yeTa
- BbINOJSIHATb 3KCNEPUMEHT N OPOPMNATL | KONNYECTBEHHOTO copaepxaHus
peaynbTaTbl 3KCNEPUMEHTA; KOMMOHEHTOB B npobe, matemMaTnyeckomn
-  NPOM3BOAWUTb pacyeTbl, MCcnonb3ys | 06paboTkm pes3ynbTaToB, OLLEHKM
OCHOBHbIE npasuna n 3aKOHbl | METPONOMNYECKNX XapaKTepPUCTUK.
aHanMTU4YeCKon XMMum 3HaHwne OCHOBHbIX pasgenos
B pesynbTate o0CBOEHMSI OUCUUNIIMHBI | aHaNMTUYECKOW XMMUKM, Kraccudumkaumm
obyyaroLmnnca OMmKeH 3HaTh: METOAOB MO Pas3nNU4YHbIM NpPU3HaKaMm.
- TeOpeTUYECKME OCHOBbLI aHaNUTUYECKON
XUMUK;
- OCHOBHbI€ peakuuun, Ucnosibayembole 4ns
Ka4yeCTBEHHOr0 XMMMUYECKOTO
aHanmaa;
- OCHOBHbIE BMAbI peakumn,
NCNonb3yemblX B KONIMYeCTBEHHOM
aHanuse;
- MPUYMHHO-CNEACTBEHHYIO CBSA3b MexXay
dom3n4YECKMMM CBONCTBAMU N XUMUYECKNM
COCTaBOM CUCTEM,;
- npuHUUNuansHoe YyCTPOMUCTBO
npnbopos, npegHa3HayYeHHbIX ans
NpoBedeHns  N3MepeHun doun3unko-
XUMUYECKNMM METOLAMUN aHann3a;
- npaBuna TexXHUKM 6Ge3onacHoCTM npu
BbINOSTHEHUM NabopaTopHbIX paboT

Pe3ynbTatbl 060y4yeHus OCHOBHbIe NoKa3aTesiu OLeHKU

(ocBoeHHble OK u MK) pe3ynbTaTa
MK 1.1 NpoBoaUTE MOHUTOPUHT O6napgaTtb 3HaHNAMHU B obnactu

oKpyxatowen npupoaHon cpeapl. MK 1.2 | aHannutuyeckon  XxMmuu,  CNOCOBHOCTb
OpraHun3oBbiBaTb paboTy npuknagbiBaTb MOflyYEeHHbIE HaBblKWU MpU




PYHKUMOHANbLHOIo nogpasgeneHns no
Habn4eHMIO 3a 3arpsA3HEHNEM
oKpyxatoLien npupogHoun cpeapl. MK 1.3
OpraHunsoBblBaTbh AeATENBHOCTb MO
O4YUCTKE M peabunutaumm sarpsa3HEeHHbIX
Tepputopun. MK 1.4 MNposoanTtb
MEPONPUATUSA MO OYNUCTKE U
peabunuTtaumm 3arpAa3HeHHbIX
Tepputopuin. MK 2.1 OcyLiecTBnaTb
MOHUTOPUHT N KOHTPOJb BXOAHbLIX U
BbIXO4HbIX MOTOKOB A5
TEXHOJSIOrMYeCcKMx NpoLeccos B
opraHmnzauumsx. MK 2.2 KoHTponupoBaTtb
n obecneunBatb 3pPEKTUBHOCTL
NCrNoNb30BaHMS ManooOTXO4HbIX
TexHosiormm B opraHmnsauusx. MK 3.3
Peann3oBbiBaTb TEXHOMNOIMMYECKNE
npouecckl No nepepaboTke, yTunusaumm
N 3aXOPOHEHUIO TBEPAbIX U XUOKNX
oTtxopos. K 3.4 Peann3oBbiBaTb
TEXHOJSI0rMyeckme npoueccsl no
nepepaboTke, yTUnmMsaumm n
3aXOPOHEHUIO TBEPAbIX U XUOKNX
otxonos. OK 1 lNoHumMaTb CyLHOCTb 1
coumarbHYy 3Ha4YMMOCTb CBOEWN
OyayLien npogeccun, NPosiBNATL K HEN
ycTonymsbin nHTepec. OK 2
OpraHunsoBbliBaTb COBCTBEHHYIO
AEeATeNbHOCTb, BbIOMpaTh TUMNOBbLIE
MeTOAbl U CnoCOobbI BbIMONHEHUS
npodgeccuoHarnbHbIX 3a4a4, oueHMBaTb
nx adheKkTMBHOCTL N KadecTBo. OK 3
MpuHUMaTb peleHns B CTaHOAPTHbIX U
HecTaHOapTHbIX CUTyaunsax U HECTH 3a
HUX oTBeTCTBEHHOCTL. OK 4
OcyLecTBnaTb NOUCK U UCNOSTb30BaHNE
nHdopmauumn, Heobxogmmon ans

3¢ (PEKTUBHOIO BbINOSHEHUS
npodeccuoHarnbHbIX 3a4au,
npodecCUoHanbHOro 1 MIMYHOCTHOIO
pa3sutna. OK 8 CamocTtosTensHo
onpeaensaTb 3agayn
npodgeccuoHanbHOro 1 MIMYHOCTHOIoO
pas3BUTUS, 3aHMMaTbCS
camoobpasoBaHMeM, OCO3HaHHO
nnaHMpoBaTh NOBbILEHNE
kBanudukaumm. OK 9 OpuneHTupoBaTbCs
B YCITOBMAX YACTOM CMEHbl TEXHOMNOMM
B NpogpeccnoHanbHon AeATENbHOCTMU.

aHanuse peanbHbix 06bekToB. ObnagaTtb
HaBblkaMW TMPOBEAEHUA XUMUYECKOTO W
PU3MKO-XMMNYECKOrO aHanusa, paboTbl B

XxmMmudeckon  nabopatopun. CBoboaHoO
onepupoBaTtb pasfiMyHbIMKM  cnocobamu
BblpaXXeHUS KOHUEHTpauun, nepeBoauTb
OOHW pa3MepHble Benu4YuHbl B Jpyrue.

OueHuBaTb M aHanM3MpoBaTb OOBLEKTLI
nccnepoBaHusl, nogdbvpartb NoAXO4SALLNNA
cnocob otbopa npobbl U ero aHanus3a C
yyeTom ocobeHHocTen obbekta, ero
dopMmbl, KOHLUEHTpauuM B BOAE, BO34yxe
nnu rnoyse. YmMeTb oLeHuBaTb
9KOINMOTMYECKYD  CUTyauuld C  y4eToMm
AaHHbIX XMMUYECKOro aHanunsa.
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