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Pabouyas mporpamma coctaBiieHa ¢ yueTOM TpeOOBaHHIA:

o MOpsKa OpraHu3allMd U  OCYILIECTBICHHUS 00pa30oBaTeNbHON  JEATENILHOCTH IO
o0Opa3oBaTelbHbIM MpOrpaMMaM BbICHIET0 00pa3oBaHUs — @porpamMmam OakajaBpHara,
IporpaMMaM  CHElUaluTeTa, IpPOorpaMMaM  MAarucTpaTypbl, YTBEP)KIEHHOI'O  IIPUKA30M
MuHucTepcTBa HayKu U Bbiciiero oopazoBanus Poccuiickoit @eaepannu ot 06.04.2021 No 245;
o (denepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTAHAApTa BHICHIET0 0Opa3oBaHUs
no HampasiaeHuro noarotoBku 19.03.03 IlpoaykTel nuTaHWsl >KMBOTHOTO IIPOMCXOXKIEHUS,

YTBEP)KJICHHOTO NMpHKa3oM MuHHUCTEpCTBa 0oO0pa3oBaHus U Hayku Poccuiickoit denepanuu ot
11.08.2020 Ne 936.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMYy:

CT. IIperojaBaTeb K.O. dyonukas

Pabouas mporpamma paccMoTpeHa Ha 3acenaHuu kadeapsl xumuu (mpotokon Ne 11 or
08.06.2023r.).

3aBenyrommii kageapoi A.K. IluBoBap

PaGouass mporpaMMa peKOMEHJIOBaHa K HCIIOJIBb30BaHUIO B Y4EOHOM MpOIECCE METOIUYECCKOM
KoMuccuel akynbreTa MUIieBbIX TexHoorui (mporokoa Ne 12 ot 13.06.2023r.).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI MPOrpaMMbl B.I1. Jlapuukuii




1. Hpenmer. Llenu u 3agaun TUCHUILINHBI, €é MECTO B CTPYKTYype
00pa3oBaTeIbHOI MPOTrPAMMBI

Heabio u3yveHus: AUCHUILIMHBI SBISICTCS (POPMUPOBAHUE Y CTYIACHTOB HEOOXOIUMOTO
o0bemMa 3HaHMI M MPAKTHUYECKUX HABBIKOB B 00JIACTH XMMHHU JJIsl pelieHnus IpodhecCHOHATbHBIX
3a/1a4 B mpoiiecce ux Oyaymiei mpodecCHOHaTbHOM NeSTSIIbHOCTH.

OCHOBHBIMH 321a4aMU SIBJISIKOTCS

- YCTaHaBIMBATh B3aMMOCBS3M MEXKAY CTPOCHHUEM BEIIECTBA U €ro XUMUYECKUMHU
CBOMCTBaMH, MOJIb30BATHCSI COBPEMEHHON XMMUUYECKON TEPMUHOJIOTHUEH;

- BBIpa0OTaTh YMEHHS IIOJIB30BAThCS J1A0OPATOPHBIM OOOpPYIOBAaHUEM, XHUMHUYECKON
MOCYZOH ¥ U3MEPUTETHbHBIMU TPUOOpaMU;

- IPUBUTH HABBIKKA PACUYETOB C UCIOJIH30BAHUEM OCHOBHBIX IMOHATUN U 3aKOHOB,

- XUMUH U pacueToB, HEOOXOAUMBIX JUIS IPUTOTOBJICHUS PAaCTBOPOB 33JaHHOI'O COCTAaBa;

- chopmupoBaTh CIOCOOHOCTH TPUMEHSATH 3HAHUS AHAIUTHYECKOW XHUMUU B
poecCuOoHaNBHOM NeSTebHOCTH.

MecTo IMCUMIIMHBI B CTPYKTYPe 00pa30BaTeibHOI NPOrpaMMBbl.

HuctunnuHa «AHanIuTHYecKass XuUMHUS M (PU3MKO-XMMHUYECKHE METOJbl aHAIHU3a»
OTHOCHUTCSI K ©a30BOM YacTW JUCHUIUIMH Yy4yeOHoro miaHa. JlucruiuimHa oOecredrBaeT
pacuiipeHre W yriyOJieHWe 3HaHWUM, YMEHHI, HaBBIKOB M KOMIIETCHUUH, COPMUPOBAHHBIX B
xoJzle u3ydeHus: aucuuinine «Pusuka», «Maremarukay «HeopraHudeckass XUMUsS», U CIIYKHT
OCHOBOH i1 OCBOeHHsS AuCUMIUTUH: «Dusuueckass ¥ KOIOHAHAA XUMUS», «BHOXUMUIY,
«IInmmeBast XUMUSY.

JuctunnuHa «AHanuTAYeCKass XUMUS M (PU3MKO-XUMHUYECKHE METOJbl aHAIHU3a»
OTHOCUTCS K aucnuimimHam oOsizarenpHor dactu (B1.0.24) ocHOBHOUM TmpodeccHoHaTbHOU
o0pa3oBaTenbHOI mporpamMmmsl Beiciiero oopaszoBanus (manee — OIIOII BO). [lns ee uzyuenus
HEOOXOUMBI 3HAHMSI, YMCHHUS M KOMIICTCHIIMM MO0 XUMHUU, QU3NKE W MaTeMaTHKe B oObeMe,
MPElyCMOTPEHHOM TOCYJIapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHJAPTOM CpeTHEro (IOJHOrOo)
ob1rero oopazoBanusi (6a30BbIil YPOBEHB); YUTACTCS BO 2 CEMECTpE.



2. llepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO
AUCHMILIMHE, COOTHECEHHBIX C IVIAHNPYEeMBbIMH pPe3y/JbTATAMH OCBOCHHSA
o0pa3oBaTeIbHOI MPOrpaMMbI

Koabi DopMyIHPOBKA HNuaukaropsl nocruxkenns | Ilnanupyembie pe3yibTaThl
KOMMeTEeHIH i KOMIEeTEeHIH U KOMIeEeTEeHII U o0yueHust
OIIK-2 Cnocoben mnpumensts | OIIK.2.1. 3Haer U [3HATh: OCHOBHBIE
OCHOBHBIE 3aKOHBI U |TPaMOTHO OIEpUPYET XUMHUYECKUE  3aKOHBI, HX
METOJIbl MCCJIEAO0BAHMI | OCHOBHBIMU 3aKOHAMHM U [TEOPETUYECKHE OCHOBBI M|
€CTECTBEHHBIX HAyK | METOJAAMH HCCJICIOBaHM 00JacTH  TPUMEHEHUS B
JUISL  pEIICHHsS 3a]1ay | €CTECTBEHHBIX HAyK JUIs MPo¢eCcCHOHATBHOM
npohecCHOHATBLHOM pelieHust 3a11a4 |[IeSITeIbHOCTH
JIEATENBHOCTU npo¢eCCHOHAIBHON YMeTb: NPUMEHSATh METO]IbI
JIESITEIIbHOCTH XUMHUYECKOTO aHam3a,
OLICHUBATh pE3yIbTaThI
TEOPETUUECKOTO 51
PKCIIEPUMEHTAIILHOTO
VCCIIEJOBAHUS

HEOPTraHWYECKUX BEIIECTB.
Baagers: HaBbikaMu paOOTBH]
C peakTHBaMu 51
labopaTopHbIM
000py/I0BaHUEM,
HEOOXOINMBIMHU
[IPOBEICHHS
CCJICIOBAaHUM.

JJIA
HAyYHBIX|

OIIK.2.2. OcymectBuser
BBIOOD 3aKOHOB u
METOJI0OB  MCCJEAOBAaHUM
€CTeCTBCHHBIX HAayK JIs
pelieHus KOHKpPETHOU
3a1a4n
npodeccuoHaNbHOM
JeATeTLHOCTH

3HaTh: KakuM  00pazoMm
OCYILIECTBIISAETCS BBIOOD
OCHOBHBIX XUMUYECKHUX|
METOJIOB HCCJICJIOBAHWHN, WX
TEOPETUYECKUE OCHOBBI s
[pEIIEHNS] KOHKPETHOM 3a/1auu
npodeccuoHambHOM
NeSITEIbHOCTH.

YMeTb: NPUMEHSATh METOJbI
XUMHUYECKOTO aHanu3a,
OLICHUBATh pe3ynbTaThl
TEOPETUYECKOTO u
PKCIEPUMEHTAIIBHOTO
KCCIEeIOBaHUS
HEOPraHUYECKUX BEILECTB B
3aBUCHUMOCTH oT|
[MOCTaBJIECHHBIX 3a/1a4.
Baagers: HaBbikaMu palOTBH]

Cc peakTHBaMU u
lmabopaTopHbIM
000pyI0BaHUEM,
HE00XOINMBIMHA TUIA
[peIlieHNs] KOHKPETHOM 3aj1auy|
npodeccuoHaATbHON

JCATCIIBHOCTH.




Koxabi ®opMyIHpPOBKA HNupnkaTtopel noctrxenusi | Ilnannpyemblie pe3yibTaThl
KOMIIeTEeH LM KOMIIETEHIIMH KOMIIETEHIIMH o0yuyeHus1

OIIK.2.3. 3HaTh: KakuM  00pazoM

JleMOHCTpUpYET yYMEHHE [IPUMEHSATh KOHKDPETHEIE

NPUMEHATh KOHKPETHBIE [3aKOHBI u METOBI

3aKOHBI 5 METOABI ECTECTBEHHBIX  HAyK I

€CTECTBEHHBIX HAyK IS [KOMIUIEKCHOIO pemenns

KOMIIJICKCHOT'O  pCHICHUA
MMPONU3BOJACTBCHHBIX 3a/1a4

[IPOM3BOJICTBEHHBIX 33/1a4.
YMmerh: IIPUMEHSATH
KOHKPETHBIE  3aKOHBl U
METOJIbl €CTECTBEHHBIX HAYK
Uil KOMILJIEKCHOTO pelleHUs]
[IPOX3BOJICTBEHHBIX 3aa4.

Ba aeTh: HaBbIKaMU|
MPUMCHCHUSA KOHKPCTHBIX
B3aKOHOB u MCTOO OB
CCTCCTBCHHBIX HayK JJIA]
KOMIIJICKCHOI'O PpCUICHU ]|

IMPOU3BOJACTBCHHLIX 3a1a4.




3. O0béM TMCUMIJIMHBI U BBl Y4eOHOH padoThl

Ounas popma 00ydeHHS 3aounas dopma
00y4YeHHS
00BEM 4acoB| BCEroO YacoB
Bunpr pabot BCETO e =
3au.en./ 3 3
4acoB § §
N N
OO011ast TPYA0EMKOCTD AUCIUTUINHBI 3,5/126 3,5/126 3,5/126
AynuTopHas paboTa: 58 58 12
Jlexmuu 22 22 6
[TpakTrueckue 3aHATHS - - -
JlaGopaTopHbie pabOThI 36 36 6
Jpyrue Buapl ayJUTOPHBIX 3aHATUN - - -
CamocTtosTenbpHas padora (Bcero)
[TpenpK3aMeHAIIMOHHBIC KOHCYIIbTAIHH - - -
CamocTosTenbpHas paboTa 00yJyaronmxcs, yac 46 46 114
KPBOC 22 22 -
KoHTpOIIb
Bun npomexxyTouHOM aTTecTanuu (3a4€T, 3a4yer 3a4er 3a4yer
PK3aMEH)
4, Conep:xxanne IMCIUATIIAHBI
4.1. Pa3aennbl AMCHUILIMHBI U BUIbI 3aHATHH (TeMaTHYeCKUH IJIaH).
Ne
i Paznen aucunianHbl JI 113 JIP |[KPBOC|CPC
oyHas (opma o0ydeHus
Moayas 1. KauecTBeHHBIH aHAJIN3. 2 - 8 2 6
Pazmen 1. [IlpegMer aHaJIMTUYECKOW  XHMHHU.
1 [Teoperuueckue OCHOBBI XHMHYECKOTO aHalmu3a. 2 - 8 2 6
KadecTBeHHBIN aHAIIN3.
Moayab 2. KosimuecTBeHHbIH AHAJIN3. 16 - 22 16 33
2 Paznenr 1. KommuecrBennsi anann3. OCHOBHBIE 5 i 5 - 6
MOHSITHS U OTIpEACTICHUS
3 [Pazgen 2. PacueTsl B 00bEMHOM aHAJIM3E. 2 - 2 4 7
4 Paznen 3. MertoJ HEWTpaIU3alUH. 4 - 4 4 6
5 Pasnen 4. MeTtoasl  KOMIUIEKCOMETpUHU U 4 i 8 4 7
€OKCUMETPHH.
6 [Pasgen 5. BecoBoii ananus. 4 - 6 4 7
Monayab 3. DU3UKO-XUMHYECKHE MeTOAbI aHaau3a. 4 - 6 4 7
7 Paznmen 1. DNEKTPOXUMHUYECKHE METOIbL| 4 5 4 7
[ToreHIIMOMETpUS.
3aouHas popma o0yUeHHs
Monayas 1. KauecTBeHHBIN aHAIN3. 1 - 0,5 16
Paznen 1. IlpenMer  aHaNUTHUYECKONM  XHUMHH.
1 [Teopernueckne OCHOBBI XHMHYECKOrOo aHanmm3a., 1 - 0,5 16
KauecTBeHHbBIN aHAIU3.
Moayab 2. KosimuecTBeHHbIH AHAJIN3. 45 - 45 80
2 |Pazmen 1. KomwnuectBenubli anamus. OcHoBHbIE| 1 - 0,5 16




MOHSTHUS U OTIPEICTICHUS
3 |Pa3nen 2. Pacuersl B 00EMHOM aHAIH3E. 0,5 - 0,5 16
4 |Paznmen 3. MeToa HeWTpanu3aluu. 1 - 1 16
5 Pasnen 4. MeToasl  KOMIUIEKCOMETPUH U 1 i 1 16
PEIOKCUMETPHH.
6 [Pasmen 5. BecoBoii ananus. 1 - 15 16
Monayab 3. Du3uKo-xuMHYecKue MeToabl anaausa.| 0,5 - 1 18
7 Pa3nen 1. DJIEKTPOXUMHUYECKUE METOIBI. 05 i 1 18
[loTeHIMOMETpHS.

4.2. Conep:xxaHue pa3/iesioB y4eOHOM AUCHUNIHHBI.

Mogayas 1. KayecTBeHHBIH aHAIU3.

Pasznea 1. Ilpeamer ananuTnyecko xumuu. TeopeTHyecKkue 0CHOBbI XUMHY€CKOI0
aHajm3a. KayecTBeHHbBI aHAIU3.

[Ipenmer ananuTuyeckoi XuMun. TeopeTnyeckre OCHOBbI XUMUYECKOro aHaiu3a. OCHOBHbIE
NEpUOABI Pa3BUTUS aHAIUTHYECKOM Xxumud. [Ipenmer anaimTuueckon xumuu. Pome u mecto
AQHATUTUYECKOW XUMUU B OOLIECTBE U Cpeau APYruX XUMHUYeckuxX mucimiuiiH Krnaccudukarms
AQHATUTHYECKUX METONIOB. AHAIMTHYECKUE peakimu. TpeboBanms K HuM. KonmdecTBeHHbIE
XapaKTEPUCTUKU TOTHOTHI MPOTEKAHUsI PEaKlUii - KOHCTAaHThI paBHOBecHsa. OCHOBHasA, MOOOYHas,
cnemduueckas W u30MparenbHas peakiuud. UyBCTBUTEIBHOCTb, OTKPHIBAEMbBI MUHHUMYM,
npenensHoe pazoapienne. KauecTBeHHbI aHanu3. BBenaeHne B kaueCcTBEHHBIM aHainn3. MeTobl
oOHapykeHHsI W uAeHTH(UKanuu. 3a1aud ¥ BHIOOp MeToAa OOHApYXKEHHs W MACHTH(HUKAIUU
XUMUYECKHUX COEIMHEHMII. Hpobubrit u CUCTEMAaTUYECKUN aHaJu3.
MUuKpOKpHUCTAUIOCKONMYECKUN aHaIu3, MUPOXMMMUYECKUH aHaiau3 (OKpallMBaHUE IUIAMEHU,
BO3rOHKa, oOpa3oBaHue mepsoB). KamenbHbld aHanu3. AHanMM3 pacTUpaHHEM IOPOIIKOB.
KauecTBeHHBIN aHAIN3 KATHOHOB, AaHHOHOB.

Moayab 2. KosimuecTBeHHbIH AaHAJIN3.

Paspnen 1. KosmmyecTBeHHbIH aHau3. OCHOBHbIE TOHATHS U ONIPede/ICHH.

KommuecTBeHHbIil  aHamu3. TUTpUMETpUUYECKHUI — aHAIU3. Krnaccudukanust meronos
TUTPUMETPUYECKOr0 aHaiau3a. TpeOoBaHuWs, NpenbsBISIEMblE K PEAKIMAM B TUTPUMETPUUECKOM
aHamze. TurpoBaHue. Touka SKBUBIEHTHOCTM W KOHEYHas TOYKA TUTPOBAHMS, CHOCOOBI ee
¢ukcarmu. CrnocoObl  TUTpOBaHUS: TpsiMoe, oOpaTHoe, 3amectuTenbHoe. llorpemmHocTu
TUTPUMETPUYECKOro aHanu3a. Mcrounuku norpemHoctd. CTaHIapTHBIE M CTaHIApTU3MPOBAHHBIC
pacTtBopbl. PUKCaHAIIBI.

Pa3nea 2. Pacuersl B 00bEMHOM aHa/IU3e.

KucnorHo-ocHoBHOe TuTpoBaHue (Meroa HelTpanusauuu). CylmHOCTE METOAA.
Boruncnenue pH B pa3nuuHble MOMEHTHI TUTPOBAHUS U TOCTPOEHUS KPUBBIX TUTPOBAHUS
CHJIBHBIX M CHa0bIX KHUCIOT M OCHOBaHMH. KHCIOTHO-OCHOBHBIE WHIMKATOPBI, (UKCAIMS
KOHEUHOM Touku TUTpoBaHus. OOnacTe mepexoda OKpacku wuHaukatopa. Ilokazarens
tutpoBanus (pT) wumHaukaropa. Haumbomee pacnpocTpaHeHHBIE — KHUCIOTHO-OCHOBHBIE
UHAMKATOpBL. BpIOOp MHAMKATOpA.

Paszpnen 3. MeTtoa HeliTpanu3anuu.

Pacuersl B 00bEMHOM aHanu3e. TUTp, TUTP MO OMpENEIsIeMOMY BeUIECTBY. «30J0TOE
IIPABUJIO» AHAIIUTUKH.

Pasznen 4. MeToabl KOMIIEKCOMETPHUH M PEAOKCHUMETPHUH.

Kommnexkconomerpust. OOmast  xapakTepucTHKa W MPAKTHYECKOE MPUMEHEHHE.
Kommiekconomerpuueckoe TuTpoBanue. CymiHocTe Meroga. TpeboBaHHMs K peakuusMm
KOMILJIEKCOOOpa3oBaHus. XeIaTOMETPHs: HCHOJIb30BAaHWE AMHUHOIOIMKAPOOHOBBIX KHCIOT B
TUTPUMETPUUECKOM aHaIN3e. DTUJIEHAMAMUHTETPAYKCYCHAsl KUCIOTa U €€ AUHATPUEBasi COJb
(xommutekcod 111, 9/ITA) kak xenaroobpa3yrouuii peareHT. MeTallIoOXpOMHbIE HHIUKATOPbI, UX
poib B mpomecce  TUTpoBaHMS.  OKHCIUTENBHO-BOCCTAHOBUTEIBHOE  TUTPOBAHUE.



Knaccudukanus MeTo1oB XapakTepUCTUKA U TEOPETUIECKUE OCHOBBI MeTOoa. MossipHasi Macca
SKBHUBAJIEHTAa OKHUCIUTENECH M BoccTaHoBUTeNeW. YpaBHeHue Hepncra. [loctpoenune KpuBbIX
TUTPOBAHUS B METOZaX PEAOKCUMETPHH.

Pa3znen 5. BecoBoii anaans.

['paBumeTpuueckuit meto ananuza. CymHocTs MeTo/1a. OCHOBHBIE BUJIBI TPABUMETPHHU.
IlocnenoBarenbHOCTh  BBINOJHEHUS TI'pPaBUMETpUYECKOro  aHanu3a. IIpeumymectsa wu
HenoctaTku. OcaxnaemMas u BecoBas (TpaBuMeTpuueckas) (opmbl. YCIOBHS TOTyYSHUS
0CaJKOB. SIBJIeHHUS, BIMAIONIME HA IMPOLECC OCAXKICHUS U XapaKTep 00pa30BaHHBIX OCAJIKOB.
Pacuets! B rpaBuMeTpun. I'paBuMeTpuyeckuii hakrop.

Monayab 3. PU3NK0-XUMHUYECKHE METOIbI AaHAJIHU3A.

Paznen 1. Daekrpoxummnueckue Metoabl. [lorenunomerpus.

DIEKTPOXUMHUYECKUE METO/IBI. [ToTenunomeTpus. Knaccudukanus
MOTCHIIMOMETPUYECKUX ~ METOJOB  aHanu3a.  MeToq  TIpaayupoBOYHOro  rpaduka.
[Torenunomerpuyeckoe TUTpoBaHue. MHrerpanbHas u  auddepeHIHaTbHble  KPUBBIC

NOTEHLIMOMETPUYECKOTO0 TUTpOBaHUsl, KpuBas ['pana. OnpenesneHne TOUKM SKBUBAJIEHTHOCTH C
IOMOILBIO KPUBBIX TUTPOBaHMs. Bujpl 31eKTpo10B U npreMbl paboThl ¢ HUMU. VHAMKAaTOpHBIE
aneKkTpoabl. CTEKISIHHBINA 3JeKTpoJ A u3MepeHus pH pacTBopoB. DneKTpoabl CpaBHEHUS.
[TpuGops! ¥ TeXHUKA U3MEPEHUH B oTeHIIMOMeTpuH. [IoTeHIIMOMEeTpUS B XUMHUECKOM aHaJIN3e.

4.3. [lepeyeHb TeM JIEKIHUIA.

Ne O0BbeM yacoB
n/n Tema Jexkuuu OuHnan 3ao4uHan
dopma ¢dopma
Moayas 1. KauecTBeHHBIH aHAIN3. 2 1
Paznen 1. [Ipenmer AHAJTMTUYECKON XUMHH.
1 | Teoperuueckue OCHOBBI XUMHYECKOTO a”aju3za. 2 1
KauecTBeHHLIN ananns.
Moayab 2. KoimuecTBeHHbIH AHAJIN3. 16 45
2 Paznen 1. KonmnyecrBennsrii aHann3. OCHOBHBIE IIOHIATHASI U 2 1
onpeaeneHus
3 | Pa3nen 2. Pacuersl B 00EMHOM aHAIU3E. 2 0,5
4 | Paznmen 3. Meroa HeHTpanu3aluy. 4 1
5 | Paznmen 4. MeToibl KOMITIEKCOMETPUU U PEIOKCHMETPHH. 4 1
6 | Pasnen 5. BecoBoil ananms. 4 1
Monayab 3. DU3HKO-XUMHYECKHE METOAbI AaHAJIN3A. 4 0,5
7 Paznen 1. DaeKTpoXUMHUECKHE METO/IBI. 4 05
[ToreHunomeTpus. '
Hroro 22 6

4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHHAPOB)
He npenycMoTpeHbl y4eOHBIM MPOIIecCOM

4.5. IlepeueHb TeM J1a60PaTOPHBIX padoT.

Ne O06bem yacoB
n/n Tembl 1abopaTOpHBIX padoT Ounasn 3aouHasn
dpopma dopma




Moayasb 1. KayecTBeHHbBIIT aHAIU3. 8 0,5
Pa3nen 1. [Ipenmer aHATUTUYECKOU XHUMHUH.
1 | Teoperuueckue OCHOBBI XAUMHUYECKOTO aHajausa. 8 0,5
KadecTBeHHBIN aHAIIN3.
Moayab 2. KosimuecTBeHHbIH aHAIN3. 22 45
2 Pasnen 1. KonmnuectBennntii anann3. OCHOBHBIE IIOHIATHASL U 2 05
onpeeIcHUs '
3 | Pa3nen 2. Pacuersl B 00EMHOM aHAIH3E. 2 0,5
4 | Pazmen 3. MeTon HEUTpanu3aluu. 4 1
5 | Pazgen 4. MeToIbl KOMIUIEKCOMETPHH M PEIOKCUMETPHUH. 8 1
6 | Pasmen 5. BecoBoii ananus. 6 15
Monayab 3. DU3HKO-XUMHYECKHE METOAbI AaHAJIN3A. 6 1
7 Paznen 1. DIeKTpOXUMHUUYECKHE METO/IBI. 6 1
ITorenumomeTpus.
Hroro 36 6

4.6 Buabl caMoCTOAAITEJIbHOW pPadoOThI CTYJIEHTOB M IepedyeHb Y4eOHO-MeTOIN4YeCKOro
o0ecrneyeHus1 AJIs1 CAMOCTOATEIbHON padoThl 00y4alOIIUXCH.

4.6.1 TloAroTOBKA K ayIUTOPHBIM 3aHATHAM

[lepen ouepeAHBIM ayJUTOPHBIM 3aHSATHEM CTYJIEHTY HEOOXOAMMO 3aKpEHHUTh IOTy4YEeHHbIE
3HaHus. JJig 3TOro HeoOX0AUMO:

- I3Y4YUTb KOHCIIEKT JIEKIUH 110 IPEABIIYIIEN TEME;

- U3y4YUTb COOTBETCTBYIOIIMM pa3zen 110 TEME B OCHOBHOW U JIOIIOJIHUTEIIBHON PEKOMEHIAYEMOMN
JIUTEpaTypE;

- BBITIOJTHUTH TUCBMEHHOE JIOMAIITHEE 3a/1aHKe (€CITU PETYCMOTPEHO).

4.6.2 Ilepevyenb TeM KypcOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTs! (mpoekTsl) He npenycMoTpeHsl.
4.6.3 Ilepeuyenn Tem pedepaToB, pacyeTHO-rpaguIecKux pador

Pedepatsl, pacueTHo-Tpaduyeckue padoThl HE MPETYCMOTPEHBI.

4.6.4. TlepeyeHb TeM H Y4YeOHO-METOIMYECKOr0 oOecrmevyeHHs JIsi CAMOCTOSTEJbHOI
padoThI 00y4AKOIIMXCH.

O0BéMm, u
. Y4ebHO-MeToIn4ecKoe
Ne n/m |Tema camocTosTenbHONU pabOTHI dbopma oOyueHus
o0ecrnieueHue
OYHasl | 3a09Hast
Moayab 1. KauecTBeHHBIH aHAIN3 6 16
Paznmen 1. [Ipeamer [1,5]
QHATTUTUYECKON XUMHH.
1.  [Teopermdeckue OCHOBBI 6 16

XUMHUYECKOTO aHAJIN3a.
KayecTBEHHBIN aHATU3

MopayJsb 2. Komu4ecTBeHHBIH aHAJN3 33 80

2 Pasmen 1. KonuyecTBeHHBIH [1,2,4,5]
) aHann3. OCHOBHBIE IOHATHA U




oTpeieTICHUS
3 Pasnen 2. Pacuersl B 00béMHOM |[5,3] 7 16
AHaJIM3E,
4 Pai):[en 3. Merton([1, 2, 4,5] 5 16
HEUTpaTU3alliHU.
Pasmen 4, Meronsi[1, 2,4,5]
5.  [KOMIUIEKCOMETPHUH 7| 7 16
PEIIOKCUMETPHUH.
6. |Pasmen 5. BecoBoli aHanus. [1,2,5] 7 16
Moayab 3. DU3HKO-XUMHYECKHE METOAbl AHAJIN3a 7 18
7 Paznen 1. Dnekrpoxumuueckue ([1,2,4,5] 7 18
" merozsl. [ToTeHIImOMETpHS.
Bcero 46 114

4.6.5. IlepeyeHb TeM 3aHATHUIH /I KOHTAKTHOI padoThl B 3JIeKTPOHHOM cpeje

Ne YyeOHo- O0neM yacoB
n/n Tema Jexkuuu METOIUIECKOE Ounasn 3aouHas
obecrieueHue dhopma dpopma
Moayas 1. KauecTBeHHBIH aHAIN3. ° 2 -
Pazgen 1. Ilpenmer aHaIUTHYECKON XUMUHU. %
1 | TeopeTnueckue OCHOBbI XMMUYECKOTO aHAIM3A. | = 2 2 -
KauecTBeHHBIH aHAIN3. ==
o E =
Mopnyas 2. KosimyecTBeHHbIN aHAJIN3. =HA 16 -
> =g
2 Pasznen 1. KonmnuecrBennslii anann3. OCHOBHBIE S = a
HOHSATHUS U ONPENETIEHHS 22>
. S 5<
3 | Pa3nen 2. Pacders! B 00bEMHOM aHaIM3E. o= I E 4 -
z XS
4 | Paznmen 3. Metoa HeliTpan3aiiu. S g cl g( 4 -
y= SEEe) O
5 Pazgen 4. MeTop1 KOMIUIEKCOMETPUU U = é 5 4
PENOKCHMETPHH. =i
9 o
6 | Pasgen 5. BecoBoii ananus. E* g 4 -
=
Moayasb 3. ®U3NKO-XUMHYECKHE METObI C% = 4 )
aHAJIN3A. §
7 Pazgen 1. DneKTpOXUMHUYECKHE METOJIBI. < 4
[ToTenunomeTpus.
Htoro 22 -

4.6.6. Jlpyrue BHAbI CAMOCTOSATEIbHOI padoThI CTYAEeHTOB.

Ne
/o

Bun camocrosTensHO#M paboThI

1. Odopmitenne pabouux TeTpajieit 1 OTUYETOB IO J1a0OPaTOPHBIM paboTam




4.7. IlepeyeHb TeM U BH0B 3aHATHI, IPOBOAUMBIX B HHTEPAKTHBHON (popme

° opMa HTEPaKTUBHBIN BEM
N O nu O6mbem,
Tema 3anaTus
/11 3aHATHS METO/T q
Mero HeWTpaIU3aLUH.
JlaboparopHas p .
1 AGoTa Omnpenenenue kKapOOHATHOM [TpakTuka 4
P HKECTKOCTHU BOJIBI
Meron KOMIUIEKCOHOMETPUHU.
JlaGopaTopHas .
2 aGoTa Ornpenenenne 001IeH KeCTKOCTH [TpakTuka 4
P BOJIBI
Ob6cyxnenue u
JlaGopaTopHas [Torenmomerpruueckoe YHRAC
3 CUCTEMHBIN aHAIIN3 4
pabora TUTPOBAHUE
O6cyxnenue u
2 CemuHnap Pacuersl B 00beMHOM aHan3e YHAC 4
CUCTCMHBIN aHAIIN3
Bcero 16

5.

6.

6.1.

DoH/1 OLIEHOYHBIX CPEACTB I NPOBEACHUS MPOMEKYTOYHON aTTeCTAllUN

[TomHoe ommcanme (OHAA OICHOYHBIX CPEJICTB TEKYIIEH M IMPOMEKYTOYHOW AaTTeCTaluu
0o0ydaromuxcsi ¢ mepeyHeM KOMIIETEHIINH, OMMcaHueM ToKa3aTesleld U KPUTEPUEB OICHUBAHUS
KOMITIETECHIINH, IIKaJI OLIEHUBAHUS, TUTIOBBIE KOHTPOJIbHBIC 3aJaHUsI 1 METOAMYECKUE MaTEPHUAIbI
MPEJICTABIICHBI B IPUJIOKEHUHU K HACTOSIIEH ITporpaMMme.

YyeOHO-MeTOANYECKOE 00ecneYyeHne TUCINIINHBI.

PexomeHnayemast 1ureparypa.

6.1.1. OcHoBHas JqUTEpPaTYypA.

Ne
/o

ABTOp, Ha3BaHUC, MECTO U3AaHHUs, U31-BO, 'O U3JJaHUA, KOJIMUCCTBO CTPAHUIL]

Komn-Bo 3k3. B
onbInoOTEKE.

AHanTHYeckass XuMHS. XHWMHAYECKHE METOJIbl aHaiuu3a: ydeOHoe
nocobue / H. C. I'ony6esa, O. B. bensieBa, . B. Tumomyk [u ap.]. —
Kemeposo : KemI'VY, 2020. — 136 ¢. — ISBN 978-5-8353-2663-1. —
Texct : 27eKTpoHHbIH // JIaHb : 37eKTPOHHO-OMOIMOTEUHas cUcTeMa. —
URL: https://e.lanbook.com/book/162572

BacuneeB B.II. Ananmutnueckas xumusa. JlaGopaTOpHBIM NpaKkTHKyM:
yuebHoe mocobue nans By3os/ B.II. Bacuibe, P.II. Mopo3oBa, A.A.
Kouepruna; mox pexn. B.II. BacumeeBa. — 3-e wu3a., crepeoTum. —
M.:[Ipoda, 2006.— 414, [2] c.: mn. ISBN 5-358-00578-1

73

Bacunbes, B.II. Amnanutnueckas xumus. COOpHHMK BOIPOCOB,
ynpaxHennil u 3agad: B.I1. Bacunses, JI.A. Kouepruna, T.Jl. OpnoBa;
non pen. B.Il.BacunbeBa. — 4-e usn., crepeotun. — M.: Ipoda, 2006 r.
—386, [2] c. : mn. ISBN 5-358-01175-7

Kycakuna, H. A. Anamutuyeckas XuMus U (HU3HKO-XUMHYECKHE
MeTo/Ibl aHau3a : yueobHoe nocoodue / H. A. Kycakuna, T. 1. bokosa, I'.
[1. FOcymoBa. — HoBocubupck : HI'AY, 2010. — 118 c. — Tekcr:
3JIEKTPOHHBIN // JlaHb : anexTpoHHO-OMOMMOoTeHast cuctema. — URL:
https://e.lanbook.com/book/4555

ITnmaBoB m.r., bensena B.A. ABammtnyeckas
KonmuectBennsiit ananus.- Jlyranck: JIHAY, 2012 r. — 193 c.

XUMMUS.

30



https://e.lanbook.com/book/162572

6.1.2.

JlonoJIHUTeIbHAS JIUTepaTypa.

I_JI\j.iI ABTOp, Ha3BaHUC, MECTO U3AaHUA, U3-BO, 'O U3JaHUs, KOJIUIYCCTBO CTPAHUI]
AHanuTthueckas XuMHs : y4yeO. A1 HUCIHOJB30BaHUS B 00pa30BaTeIbHOM IpoOIEcce
6 00pa30BaTeNbHbIX OpraHu3alui, pealn3yoNmx IIPOrpaMMbl CpEIHEro
" | npodeccroHanbHOro oOpa3oBaHusi Mo crel. "TeXHOJOTus aHATUTHYECKOrO KOHTPOJIS
XUMHYecKnX coeauneHuit” / pen. A. A. Mmenko. — M. : Akanemus, 2021. — 480 c.
Eropog B.B., Bopoosera H.U., CunbsBectpoBa M.I'. Heoprannueckas u aHaTuTHYECKAS
T | xuvust. AnanuTiaeckas XuMus. Jlanb, 2014 r. -144 c., http://e.lanbook.com/book/45926
Anekcanapona, T. II. Ananutuyeckas Xumus U (PU3NKO-XUMHUYECKHUE METOJIbI aHallu3a :
yuebHOoe mocobme / T. II. AnekcanmpoBa, A. M. AmapneB, A. A. KazakoBa. —
8. | HoBocubupck : HITY, 2016. — 106 c. — ISBN 978-5-7782-3033-0. — Teker :
IeKTpOHHBIN //  JlaHb @  2JeKTpoHHO-OMOmmMoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/118503
6.1.3. MeToguyeckne yKazaHus VI 00YYAOIIUXCS 110 OCBOCHHIO TUCIUIIJIMHBI.
11\/?1 ABTOp, Ha3BaHUE, MECTO U3JaHUsI, U3/1-BO, IO/l U3JJaHUS, KOJIMYECTBO CTPAHUIL
[[nnaBoB LI.I'. JlaGopaTopHbI MPaKTUKYM MO AHAIUTUYECKOM XUMHH I CTYICHTOB
9. (bakynpTeTa BETEpHMHAPHOH MEAMIMHBI, AarpOHOMHYECKOTO U  300MH)KEHEPHOTO
(baxynbreroB.JIHAY,2014.
6.2. Ilepeuenb pecypcoB MH(OPMAIHOHHO-TEIeKOMMYHUKANMOHHON ceTH «MHTepHeT»
(manee - cerb «MHTEpHET»), HEOOXOAUMBIX /IJIS OCBOCHUSI AU CHHUIIMHBI.
Ne n/nt Ha3zBanue nHTEpHET-pecypca, agpec U PeKUM JI0CTyIa
1. [rnexrponnas obpazoBarenbHas cpena JITAY
2 (OGpasoBarenbHblii nopTtan Kyol'AY [Dnextponnslii pecypc]: Pexum goctyna:
" http://edu.kubsau.local (nara o6pamienus: 25.08.2022).
3 [Di1ekTpoHHO-0MOIMoTEeYHas cucteMa «AcOyk» (iBooks) - http://ibooks.ru (zara
" loOpamenus: 27.08.2022).
[DI1eKTPOHHO-OMOITOTEYHAsI CHCTeMa u3aTesbeTBa «Jlanby - http://www.e.lanbook.com
4.
narta obpamienus: 21.09.2022).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mxara
oOparenus: 05.09.2022).
6 BapyOexHas 6a3a JTaHHBIX pedeprpyeMbIX HayUHBIX KypHaJIOB Agris -
" http://agris.fao.org (mara obparenus: 10.09.2022).
7. [Hayunas snextponnas 6ubamnoreka eLIBRARY.RU.
8. [CnpaBouHo-undopmanmonnas cucrtema "Koncynprant [Tmoc".



http://ibooks.ru/
http://ulrichsweb.serialssolutions.com/
http://agris.fao.org/

6.3. CpeacrBa obecnieueHHs1 OCBOCHU S JUCIUNIMHBI.
6.3.1. KomnbporepHbie 00y4yawinye i KOHTPOJHPYHOIIHME POrpaMMBbl.

Ne | Buja yueOHOrO

HaumenoBanue nporpaMMHOTO

@OyHKIUS TPOTPAMMHOI0 0O0ecredeHus

o0yuenus Moodle.
Microsoft Office 2010 Std.

n/m 3aHATHS obecrieueHus MOZEINPY
KOHTPOJIb oOyuaroras
romas
1 Vlexnuu CucreMa QUCTAHIIMOHHOI'O + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
2 HpaKTI/IquKI/Ie CucreMa JUCTAHIIMOHHOI'O + + +

6.3.2. Ayauo- ¥ BU€ONOoCoOusl.

Ne n/n

Buj nmoco0us, HauMeHOBaHHE

Ay,[[I/IO' u BI/II[COHOCO6I/I${ HC MPEAYCMOTPCHEIL.

6.3.3. KoMmmnbloTepHbIe Npe3eHTAllH YUeOHbIX KYPCOB.

Ne i/t

TCMa, BU/ 3aHATUA

KomrmbroTepHbie Mpe3eHTanu y4eOHBIX KYpPCOB HE MPEAYyCMOTPEHBI.




7.0nucanue

MaTepUuAJIbHO-TeXHHUYECKOM

0a3pl, HeoOXO0aUMOM  IJs

OCYIIECTBJIEHHSI 00pPa30BaTeJIbLHOI0 MPoIecca M0 JUCHUILINHE

Ne
/o

HaumenoBanue o60pyaoBaH-
HBIX Y4€OHBIX KAOMHETOB,
00BEKTOB /1715 IPOBEJICHUS

3aHATUN

[lepeuenb 0OCHOBHOTO 00OpYI0BaHUS, TPUOOPOB U
MaTepUajoB

[-417 — y4eOHast ayIuTOpHS
s IPOBE/ICHUS
TEKIIMOHHBIX, JIA00OPATOPHBIX
U [PAKTUYECKUX  3aHATU,
IPYMIIOBBIX "
VH/IMBUTYaJIbHBIX
KOHCYJIbTALIUH, TEKYILIETO
KOHTPOJIS,, IPOMEXYTOUHOM
aTTEeCTAllNU "
CaMOCTOSITEJIbHOU PabOThI

Cron — 10 wr., cryn — 28 wr., mkagp — 4 wr., Tym604ka — 1
mT., MapTa — 2 MmT., Jocka — | mT., mKkad CymuiabHbIH — 1
mr., MydenpHas mneyb — | mr., nenrpudyra — 1 mrT.,
nmabopaTopHOe 000py/nOBaHHE (BEChl TEXHO-XHMMHYECKHE,
mKa(bl CYIIMIBHBIC, BBITSHKHBIC, BOASHBIC OaHM, My(eabHas
meyb W Jp.), JiabopartopHas mocyaa (KOJObl, MHIETKH,
OIOpETKH, BOJSHBIE XOJIOJWIBHMKM M TMp.), XUMHYECKHE
PEaKTUBBI, IEMOHCTPAI[MOHHbIE MaTepuaybl (CTEHIBl U IIp.),
yueOHO-METOINYECKUE MaTepUaIbI.

[-415 — y4eOHast ayIuTOpHs
s IPOBE/ICHUS
JIEKIMOHHBIX, J1a00paTOPHBIX
U IPAKTUYECKUX  3aHATH,
TPYIIIOBBIX "
VH/IMBUTYaJIbHBIX

KOHCYJIbTallHM, TEKYIETOo
KOHTPOJIS,, [POMEXKYTOUHOM
aTTecTaluu "

CaMOCTOSITEJIbHON PabOTHI.

Cron — 18 mr., cryn — 16 mr., mkadp — 2 mwr., mKad,
BBITSDKHOM — 1 1mT., TymOouka — 1 mr., jgabopaTopHOE
000pyI0BaHue (BeCBI  TEXHO-XMMHYECKHE,  IIKa]bI
CYLIMJIbHBIE, BBITSDKHBIE, BOJSIHBIE OaHU U Ap.), 1abopaTopHas
nocyna (KoJObl, MUTIETKH, OFOPETKH, BOJISIHBIC XOJIOMIbHUKI
U 1p.), XUMHUYECKHE PEAKTUBBI, JEMOHCTPAIMOHHbIE
MaTepuaibl  (CTEHJIbI mnp.), y4eOHO-MEeTOIUYECKUE
MaTepHabl

u




8. MexaucuunjinHapHbie CBSI3H

IIpoTokou
COIJIACOBaHUs paboyel NporpaMMsl ¢ APYrUMU AUCHUIUIMHAMU

[pennoxenns 006 N3MEHEHUSIX B
paboueit mporpaMme. 3akIOYeHUE
00 UTOTax COTJIacOBaHMS

HaumeHoBaHME AUCIUIIIINHEI, C Kadenpa, c xoTopoii
KOTOpPOM IIPOBOJAUIIOCH COTJIaCOBAaHUE | IIPOBOAMIIOCH COIIACOBAHME

HI/IH_ICBaH XUMUA XUMHUHN corjzacoBaHoO

buonoruyeckas xumMus XUMHUH coriaCoBaHO

dusuyeckas U KOJJIOUIHAS XUMUS XUMHUH COorjiaCcoBaHoO




Jluct u3mMeHeHui pabovel mporpaMMel

Ipunoowcenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3aceqaHus

kadenphl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

[Iepeyenb OTKOppEK-
TUPOBAHHBIX IYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi




Ipunoowcenue 2

JIuct nepuoauvecKkux NIpoBepoK pabouel MporpaMmbl

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenoB, TpeOyomux
U3MEHEHUI




Ipunooxcenue 3

MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[)KETHOE
OBPA3OBATEJIbHOE VUPEX/IEHUE BBICILIETO OBPA30OBAHUSA
«IYTAHCKHI I'OCYJAPCTBEHHbBIN ATPAPHbBIN YHUBEPCUTET
UMEHHU K.E. BOPOILLIUJIOBA»

®OH/JI OHEHOYHbLIX CPEJICTB

IO AUMCHUIIIIMHEC (MOI[y.]'IIO) «AHamuTUUeCKas XUMHUS U (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IG MCTOABI aHAJIM3a»

Hamnpasnenne noarorosku: 19.03.03 IlpoayKTel nUTaHUs KUBOTHOTO MPOUCXO0KICHUS

Hanpasnennocts (mpoduiib): TeXHOIOTHS MOJIOKA U MOJIOYHBIX ITPOTYKTOB

YpoBeHb mpodeccuoHanbsHOro 00pazoBaHus: OaKanaBpuaT

I'ox Hauaa moaroroBku: 2023

Jlyranck, 2023



1. MEPEYEHb KOMIETEHIAN, ®OPMUPYEMBIX JJUCIUILIMHON, U INTAHUPYEMBIE PE3YJIbTATHI OBYUEHUSA

Kon DopmyJIHpPOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayineit u HaumeHnoBanue o1ieHOYHOTO
KOHTpPO- | KOHTPOJIHUPYEMOI JOCTUKEHUS (YpoBeHb) pe3yabTaThl 00yUCHHS (unm) pasnenos CpEeICTBa
JUPYyEeMO KOMIIETEHIINH KOMIIETEHIINH OCBOEGHUS JUCUHUTIIIUHBI Texymmit [TpomexyTou
i KoMIIE- KOMITETCHIIN KOHTPOJIb Has
TEHIUU u aTTecranus
OIIK-2 Criocoben OIIK.2.1. 3naer | [lepsniii aTan | 3HaTh: ocHoBHbIe | Moaynbs 1. KauectBennsiii | TecTsl 3auer

PUMEHSITh u IpaMOTHO | (MIOPOTOBBIM | XMMHUYECKUE 3aKOHBI, UX | aHAIU3. 3aKpBITOTO
OCHOBHBIE OIIepUpyET YpOBEHB) TEOpEeTUYECKHE OCHOBHI U | Paznen 1. [Ipenmer | Tuna
3aKOHBI K METOJIbI | OCHOBHBIMU o0JacTd NpPUMEHEHUs B | AHATUTHYECKON XUMHUH.
UCCJIEJOBaHUM 3aKOHaMHU u npodeccHOHaTBbHON TeopeTtuueckue OCHOBBI
€CTECTBEHHBIX METOJIaMU JeSITeIbHOCTH XUMHUYECKOTO aHanusza.
HAYK JUIs HCCIICIOBAHU I KauecTBeHHbIN aHAIKU3.
pelieHus 3aaau €CTECTBEHHBIX Monynb 2.
npoQeCCHOHANIBH | HayK TS KonnuecTBeHHbIN aHAINS.
O IEATENIBHOCTH. | peUleHMsl 3ajad Paznen 1. KonnuectBeHHbIN
npodeccuoHanb a”Hasu3. OCHOBHbIE MOHATHS
HOI U OTIpEJICTICHUS.
JIESITCJIbHOCTH. Paszgen 2. Pacuerni B
00BEMHOM aHaNH3eE.
Pazgen 3. Merton
HEUTpaIU3aLuHU.
Pasnen 4. MeTtoabl
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
Monyns 3. dusuko-
XUMUYECKHE METO/IbI
aHayu3a.
Paznen 1.
DIEKTPOXUMHUIECKHE

MCETOJBI. HOTCHI_II/IOMCTpI/I}I.




Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nunukatopel
IOCTHKEHUS

OTtan [Inanupyembie HaunmenoBanue moayineit u HaumeHnoBanue o1ieHOYHOTO
(ypoBeHb) pe3yNIbTaThl 00YICHHUS (wn) pa3aenon CpeJicTBa
Bropoii stan | Ymersn: npumeHsaTh | Moayne 1. KauectBennslii | Bomnpockl miist | 3auer
(IpOABUHYTHI | METOABI ~ XUMHUYECKOTO | aHAJIHU3. orpoca
1 ypOBEHB) aHamu3a, oneHuBath | Paznen 1. [Ipenmer
pe3yabTaThl AHATUTUYECKOMN XUMUHU.
TEOPETHYECKOTO u | Teopernueckue OCHOBBI
AKCIIEPUMEHTAIBHOTO XUMHUYECKOTO aHayu3a.
nccaea0BaHus KauectBennslii ananus.
HEOPTraHUYECKUX Mopnyne 2.
BEILIECTB. KonuuecTBeHHbIi1 aHaus.
Pasznen 1. KonmnuecTBeHHbIi
aHanu3. OCHOBHbIE TOHATHS
U OTIPEICTICHUSI.
Pazogen 2. Pacuetsl B
00BEMHOM aHaNM3eE.
Paznen 3. Meron
HEWTpaIU3allHn.
Paznen 4. MeTtonasl
KOMILJIEKCOMETPUU u
PEAOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
Monayns 3. duszuko-
XUMUYECKHE METO/IbI
aHanu3a.
Paznen 1.
DNEeKTPOXUMHUYECKUE
MeToabl. [loTeHmomeTpust.
Tperuii otan | Biaaaers: HaBbikamu | Monyne 1. KauectBennslii | [Ipaktnueckue | 3auer
(BBICOKUI paboThl ¢ peakTUBaMHU U | aHAJIU3. 3a/1aHUS
YpOBEHB) 1abopaTopHBIM Paznen l. [Ipeamer
obopynoBaHUEM, AHATUTHIECKOMN XUMUHU.
HE0OXO0TMMBIMH st | Teopernueckue OCHOBBI




Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyembie
pe3yNIbTaThl 00YICHHUS

HaunmenoBanue moayineit u
(wn) pa3aenon

HanmeHoBaHME OLIEHOYHOTO
CpelcTBa

MPOBEJICHUS HAaY4YHBIX
HUCCIIENOBAHUIA.

XAMHYECKOT0 aHaJIu3a.
KauecTBeHHBII aHaIN3.
Monaynb 2.
KonmnuecTBeHHBIN aHAIN3.
Pa3nen 1. KomnuecTBeHHBIN
a"anu3. OCHOBHbBIE OHSITHS
1 OTIPEICTICHUS.

Pasmen 2. Pacuersl B
00BEMHOM aHaIHu3eE.
Pasnen 3.
HEUTpaJIU3alIUH.
Pasnen 4, MeTob1
KOMILIEKCOMETPUHU 51
PEIOKCUMETPHH.

Pa3nen 5. BecoBoi aHanus.
Monynb 3. dusuko-
XHUMHYECKHE METOIBI
aHaJIM3a.

Pazgen 1.
DIEKTPOXUMHUYECKHE
Metoasl. [loTrenimomeTpust.

Meton

OIlK.2.2.
OcymecTBisieT
BBIOOpD 3aKOHOB
u METOJI0B
HCCIIEN0BAHUI
€CTECTBEHHBIX
HayK TUIs
pelieHus
KOHKPETHOU
3a]1a4u

IlepBbIit
ATaIl:
(oporoBbIit
YPOBEHbB)

3narb: KakuM oOpazoMm
OCYILECTBISIETCS  BBIOOD
OCHOBHBIX XHWMHUYCCKUX
METOJIOB HCCIIE€JOBaHUIA,
1704 TEOPETUICCKHE
OCHOBBI JIII  pEIICHHUS
KOHKPETHOMU 3aJ1a4n
npodeccroHanbHOI
JESATSIILHOCTH.

Monayns 1. KauecTBeHHBII
aHaJIns3.

Paznen 1.
aHAJIMTUYECKOM
TeopeTnueckue OCHOBBI
XHUMHYECKOT0 aHaImM3a.
KagecTBeHHEII aHaIIN3.
Mopyns 2.
KonmuecTBeHHBIN aHATH3.
Pazgen 1. KonmmuecTBeHHBIH

[Ipeamer
XUMUU.

TecTsl 3auer
3aKPBITOTO

THUIIA




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayineit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yNIbTaThl 00YICHHUS (wn) pa3aenon CpeJicTBa
npodeccuoHanb aHanu3. OCHOBHbIE TIOHATHS
HOH U OIIpEAEIICHUS.
NEATEIbHOCTH. Pazopen 2. Pacuetsl B
00BEMHOM aHaH3eE.
Pa3nen 3. MeTton
HEWUTpaIU3allH.
Pa3nen 4. Metonanl
KOMILIEKCOMETPUU u
PEOOKCUMETPHH.
Paznen 5. BecoBoii ananus.
Mopyns 3. dusuxo-
XUMUYECKHE METO/IbI
aHanu3a.
Pa3znen 1.
DNEeKTPOXUMHUYECKUE

MCETO/JBI. HOTGHHI/IOMeTpI/IH.

Bropoii orarm:
(MIpOIBUHYTHI
i YpOBEHbD)

Ymern: [IPUMEHSATD
METOABl  XMMHUYECKOTO
aHanusa, OLICHUBAThb
pe3yJIbTaThI
TEOPETUYECKOIO u
JKCIEPUMEHTAIBHOTO
HCCIeN0BaHusA
HEOPTraHUYECKUX

BCIICCTB B 3aBHCHMOCTH
OT IMOCTABJICHHBIX 3aJ1ay.

Mopyne 1. KauecTBeHHBIN
aHau3.

Paznen 1. IIpenmer
AHAJIMTUYECKON XAMUH.
Teopetnueckue OCHOBBI
XUMHUYECKOTO aHanIM3a.
KauectBennslii ananus.

Monayinb 2.

KonnyecTBeHHBIN aHAIU3.
Pa3nen 1. KonmuuecTBeHHEIN
a"Hann3. OCHOBHBIE OHATHS
U OTIpe/ICTICHUSI.

Paszgen 2. Pacuerml B
00BEMHOM aHaIHU3E.

Pa3nen 3. Meton

Bomnpocs! st | 3auer

orpoca




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayineit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yNIbTaThl 00YICHHUS (wn) pa3aenon CpEeICTBa
HEUTpaJIU3aLIUH.
Pa3znen 4. Mertoabi
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.
Pa3nen 5. BecoBoii ananus.
Mopyns 3. dusuko-
XUMUYECKHE METO/bI
aHayu3a.
Pa3nen 1.
DIEKTPOXUMHUYECKUE
Meroasl. [lorenimomerpust.
Tperunii otan: | Baaaers: HaBbikamu | Monyne 1. KauectBennsblil | TecTbl 3auer
(BBICOKUT paboThl ¢ peakTUBAMU U | aHAJIU3. 3aKpBITOTO
YPOBEHbB) 12a00paTOPHBIM Paznen l. [Ipeamer | Tumna
o0opynoBaHueEM, aHATUTHYECKOI XUMUHU.
HEO0OXOTUMBIMHU st | Teopernueckue OCHOBBI
peuieHuss ~ KOHKPETHOW | XMMHUYECKOTO aHanu3a.
3aJ1a4n KauecTBeHHbIl aHAINU3.
npogeccuoHaIbHON Mopyns 2.
IEeATENBbHOCTH KonnuecTBeHHbIN aHAINS.

Pa3nen 1. KomnuecTBeHHBIN
a"nain3. OCHOBHBIE TOHATHUSA
U ONpeICICHUSI.

Paznen 2. Pacuetol B
00BEMHOM aHaIHU3E.

Pazgen 3. Merton
HEUTpaIU3aluHn.

Pa3nen 4. MeTonanl
KOMILIEKCOMETPUU n
PEIOKCUMETPHH.

Paznen 5. BecoBoii ananus.




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayineit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yNIbTaThl 00YICHHUS (wn) pa3aenon CpeJicTBa
Monaynb 3. dusuko-
XUMUYECKHE METO/IbI
aHanIM3a.
Pa3znen 1.
DIEeKTPOXUMHUYECKUE
Metoabl. [loTenmomerpust.
OIIK.2.3. [Tepssiii aTan | 3HaTh: KakuMm obpazom | Monyne 1. KauectBennsbiit | TecTbl 3auer
HemoncTpupyetr | (IOpOTOBBIA | MPUMEHSITh KOHKPETHBIE | aHAJIM3. 3aKpBITOTO
yMEHUE YpOBEHB) 3aKOHBI U METO/IbI Pazpnen l. [Ipeamer | Tumna
MIPUMEHSATD €CTECTBEHHBIX HAYK JUISl | aHAJTUTHYECKOM XUMUHU.
KOHKPETHbIE KOMILIEKCHOT 0 pemieHus | Teopernueckue OCHOBBI
3aKOHBI u MIPOU3BOICTBEHHBIX XUMHUYECKOTO aHamM3a.
METO/bI 3a/1a4. KauectBennslii aHanus.
€CTECTBEHHBIX Mopnyne 2.
HayK JUTSt KonuuecTBeHHbIi1 aHanus.
KOMIIJIEKCHOT'O Paznen 1. KonngecTBeHHBIM
peuieHus aHanu3. OCHOBHbIE TTOHATHS
MIPOU3BO/ICTBEHH U OTIpeJICTICHUSI.
BIX 3ajad. Paznen 2. Pacuersl B
00BEMHOM aHaU3e.
Paznen 3. Meron
HEWTpaIU3alnHn.
Paznen 4. MeTtonasl
KOMILIEKCOMETPUH u
PEOOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
Moayns 3. duzuxo-
XUMUYECKHE METO/IbI
aHanu3a.
Paznen 1.

3JICKTpOXI/IMI/I‘{CCKI/Ie




Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJINPYEMOU

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyembie
pe3yNIbTaThl 00YICHHUS

HaunmenoBanue moayineit u
(wn) pa3aenon

HanmeHoBaHME OLIEHOYHOTO
CpelcTBa

Metoabl. [ToTeHmomeTpus.

Bropoii aran
(TpOABUHYTHI
i ypOBEHbD)

YMerh: IpUMEHATh
KOHKPETHBIE 3aKOHbI U
METO/Ibl €CTECTBEHHBIX
HayK Ul KOMIUIEKCHOT'O
pelieHus
IIPOU3BO/ICTBEHHBIX
3ajau.

Mopyns 1. KauecTBeHHBINH
aHau3.

Paznen l. [Ipeamer
aHAIIMTUYCCKOU XHAMHUU.
Teopetnueckue OCHOBBI
XUMHYECKOI0 aHaImM3a.
KadecTBeHHEIN aHAIIHN3.

Mopyns 2.

KonmuecTBeHHBIN aHAH3.
Pa3nen 1. KonmuuecTBeHHBIN
aHanu3. OCHOBHbBIE OHSITHS
U ONpeIEICHUSI.

Pasnen 2. Pacuersr B
00BEMHOM aHaIHU3eE.

Pazgen 3. Merton
HEUTpaJIU3aluHn.
Pasnen 4. Mertoast
KOMIUIEKCOMETPHUH "
PEIOKCUMETPHH.

Paznen 5. BecoBoii ananus.
Monynb 3. ®uzukKo-

XUMHYECKHE METO/IbI
aHaM3a.

Paznen 1.
DJEKTPOXUMUYECKUE

MCETOJBI. HOTCHI_II/IOMCTpI/I}I.

Bomnpocs! pis
orpoca

3auer




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayineit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yabTaThl 00yUEHHS (unm) pasnenon CpEeICTBa
Tperuii aran | Baaaers: HaBbIKaMu Monayns 1. KaudectBennsiil | [Ipaktuueckue | 3ader
(BBICOKMI MIPUMEHEHUS aHaJIN3. 3a/laHus
YPOBEHbD) KOHKPETHBIX 3aKOHOB U Paznen 1. [Ipenmer
METO/IOB €CTECTBEHHBIX | aHAJIMTUYECKON XUMUHU.
HayK 7151 KoMIUIeKcHoro | TeopeTtuueckue OCHOBBI
perieHus XUMHUYECKOTO aHayu3a.
MIPOU3BOJICTBEHHBIX KauecTBeHHbli aHANN3.
3a7ad4. Monaynb 2.

KonnyecTBeHHBIN aHAIU3.
Pasnen 1. KonndecTBeHHEIN
aHan3. OCHOBHbBIE MOHSATHS
U OTIpeJICTICHUSI.

Pazgen 2. Pacuetsl B
00BEMHOM aHaIHU3E.

Pazgen 3. Merton
HEWTpaIU3allHn.
Paznen 4. MeTtonasl
KOMILJIEKCOMETPUU u
PEAOKCUMETPHH.

Pa3nen 5. BecoBoi ananus.
Monayns 3. duszuko-

XUMHNYCCKHUC METOABI
aHaju3a.

Paznen 1.
DNEeKTPOXUMHUYECKUE

MCETO/JBI. HOTGHHI/IOMeTpI/ISI.




2.0IIMCAHUE MOKA3ATEJIEA 1 KPUTEPUEB OLIEHUBAHMS
KOMIIETEHIIUM, OITMCAHUE IIKAJ OLIEHUBAHUS

Ne | HanmenoBanue | Kpatkas IIpencrasn | Kpurepun oneHuBanus [Ixana
/Tl | OLEHOYHOTO XapaKTepUCTHKA eHHe OLICHUBAHMUSI
CpeacTBa OLICHOYHOI'O OLICHOYHOT'
cpeacTna 0 CpeacTBa
B (hoHJIE
1. | Tecr Cucrema TectroBbie | B tecte Brinonneno 90- Onenka
CTaHJAPTU3UPOBAHH | 3aJaHUS 100% 3anmanmii «Omauuno»
BIX 3a/1aHui, (5)
MO3BOJISIOIIAS B Tectre BbmonHeHo 6Gonee | Ouenka
WU3MEPUTh YPOBEHb 75-89% 3anganuit «Xopouwio»
3HAHUH. (4)
B Tecre BbmonHeHo 60- | Ouenka
74% 3agaHuit «Yooenemesop
umenvHoy (3)
B tecre BoimonmneHo menee | Onenka
60% 3ananuit «Heyooseneme
OpUMENLHO
)
bonbmas yacTh | OneHka
onpeaeneHun He | «Heyodosnems
MpeICTaBlICHA, oo | opumenvHo»
npejcTaBieHa ¢ rpyoObiMu | (2)
omuOKaMu.
2. | Ompoc dopma paboTHI, Bonpocs! k | [IpogemoHcTpripoBaHbl Ouenka
KOTOpas O3BOJISIET | OMpPOCY MpeIoyiaraeMble  OTBETHI; | «OmauuHo»
OLICHHUTH KPYro30p, NpaBUWIbHO  Ucmosb3oBaH | (5)
YMEHHE JIOTUYECKU aJITOPUTM OOOCHOBAaHUM BO
MOCTPOUTDH OTBET, BpEMsI pacCyXJIEHUMH; ecThb
yYMEHHE JIOTHKA PACCYKJIEHUM.
POJIEMOHCTPHUPOBA [TporeMoHCTpUPOBAHBI Onenka
Th npearnoiaraeMple  OTBETHI; | «Xopouio»
MOHOJIOTUYECKYIO ecTh JIOTUKA pacCyXIeHui, | (4)
peub U UHBIE HO HETOYHO HCHOJIb30BaH
KOMMYHUKaTUBHBIE JITOPUTM OOOCHOBAaHUM BO
HAaBBbIKH. Y CTHBIN BpeMsl pacCyKICHHW U HE
orpoc obiagaer BCE OTBETHI MOJIHBIE.
O0JIBIINMH IIponemMoHCTpUpOBaHBI Onenka
BO3MOXKHOCTSIMU IperoyiaraéMble  OTBETHI, | «Y0osremsop
BOCIIMTATEIBHOTO HO HEMPaBWIBHO | umensro» (3)
BO3/ICICTBUS, UCTIOJIb30BaH JIITOPUTM

CO3/1aBasi yCJIOBHS
Ui
HePOPMaIBLHOTO
oO01IeHusl.

000CHOBaHMH BO  BpeMs
pacCyXJI€HHI; OTCYTCTBYET
JIOTHKa paccyKIeHU;
OTBETHI HE IIOJIHBIC.

OTBeTHI HE NPECTABICHBI.

Onenka
«Heydoerems
OpPUMENLHOY

()




No | HaumenoBanue | Kparkas IIpencrasn | Kputepun olieHUBaHUS [lIxana
/1 | OLIEHOYHOTO XapaKTepUCTHKA eHue OIICHUBAHMSI
CpeacTBa OLICHOYHOT'O OLICHOYHOT
CpeacTBa 0 CpeacTBa
B (hoHIe
3. | IpakTnyeckue | HanpasneHo Ha [IpakTuuec | IIpoxemoHCTpHpPOBaHO Ouenka
3alaHusA OBJIAJICHUEC Kue CBO6OI[HO€ BJIAICHUC «Omauuno»
METO/IaMH U 3a1aHAs Hpoq)ecSHOHanLHo- (5)
METOUKaMU MOHSITUMHBIM aIapaToM,
M3y4aeMon BJIaJICHUE METOJAMU U
JTUCIHUITIAHBL. J171s METOJIMKAMHU JUCIUILTAHBL.
peneHus [Toka3zanbl criocoOHOCTH
npeJiaraeTcs CaMOCTOSITENILHOTO
peIInTh MBIIIEHMSI, TBOPUYECKOMN
KOHKpETHOE aKTUBHOCTH. 3a/laHue
3a/laHue BBITIOJTHEHO B IIOJTHOM
(cutyanuro) 6e3 obbeme.
IPUMCHCHUS [IponemMoHCcTpUpOBaHO Onenka
MaTeMaTHYeCKHUX BJIa/ICHUE «Xopouwio»
pacyeTosB. npodeccuoHaIbHO- ()
MOHATUMHBIM  ammaparom,
pH TPUMEHCHUU METOOB
U METOAMK JTUCIHUILINHBI
HE3HAYUTENIbHbIE
HETOYHOCTH, MOKa3aHBI
CIIOCOOHOCTH
CaMOCTOSITENILHOTO
MBILIJIEHNUS, TBOPYECKOI
aAKTUBHOCTH. 3ananue
BBIIIOJJHEHO B IIOJHOM
o0beMe, HO C HEKOTOPBIMU
HETOYHOCTSIMHU.
ITponemoHCcTpUpOBaHO Onenka
BJIaJICHUC «Yooenemesop
HpO(l)eCSI/IOHaJ'ILHO- umensro» (3)
MOHSATHIHBIM aIlliapaToM Ha
HU3KOM YPOBHE;
JIOMYCKAlOTCA OMIMOKHU IPHU
NPUMEHEHUH METOJIOB U
METOJIUK JTUCTIATUTAHBIL.
3ajaHuEe  BBINOJHEHO HE
MOJIHOCTHIO.
He mnponemoncrpuposano | Ouenka
BJIaJICHUE «Heyoosneme
HpO(I)ecSHOHanLHo- opumensioy
MOHATHHHBIM  aIaparom, ?)
METOJJaMU ¥ METOJIMKAMHU
IOUCIMIUINHEI. 3ajaHue He
BBITIOJHEHO.
4. | 3auer 3auer Bormpocs! k | [TokazaHo 3HaHHE TEOPUH «3auTeHo»
BBICTABIISIETCS B 3a4ueTy BOIIPOCA, MOHATHITHOTO
pe3ynbTaTe annapara; yMeHue




No | HaumenoBanue | Kparkas IIpencrasn | Kputepun olieHUBaHUS [lIxana
H/H OLCHOYHOI'O XapaKTCPHUCTHUKA CHUC OLCHUBAHUA
CpeacTBa OLICHOYHOT'O OLICHOYHOT
CpeacTBa 0 CpeacTBa
B (hoHIe

MIOJIBE/ICHUS] HTOTOB COJIepKaTeNIbHO U3JIaraTh

TEKYIIETo CyTb BOIIPOCA; BIIaJICHUE

KOHTPOJIA. 3aueT B HaBbIKaMH apTryMCHTAIlUA U

¢dbopMe UTOroBOro aHanu3a (paKToB, SBICHUI,

KOHTPOJIS IIPOLIECCOB B UX

MIPOBOAUTCS JUISI B3alMOCBSI3H.

oOyyarouxcs, BricraBnsiercs

KOTOpBIE HE oOyyaromeMycs, KOTOpbIi

CIIPABHJINCH C ocBoms He MeHee 60%

YacTbhIO 3aJJaHUM MPOrpaMMHOI'0 MaTepuana

TCKYLICTO JOUCIHUITIINHBI.

KOHTPOJISL. 3HaHue nousituitHoro | «He

amnmapara, TCOpruHr BOIIpOCa, | 3a4TCHO»
HC IIPOACMOHCTPHUPOBAHO,

YMCHHE AHATM3UPOBATH
yueOHBII ~ MaTepual  He
MIPOJIEMOHCTPHUPOBAHO;

BJIAJICHUE aHAJTUTUYECKUM
crocooom H3JI0KEHUS

BOIpoca U BJIaJICHUE
HaBbIKAMU  apryMEHTalUH
HE NPOJEMOHCTPUPOBAHO.
OO6yuaromuiics OCBOMJI
MeHee 60% mporpaMMHOrO
MaTepuaia JUCIHUIUIMHBL.

2. THIIOBBIE KOHTPOJIBHBIE 3AJJAHUA WM HHBIE MATEPHAJIBI,
HEOBXOJIUMBIE J1JIs1 ONEHKHU 3HAHUU, YMEHUU, HABBIKOB U (UJIN)
OIIBITA JEATEJIBHOCTH

OIIeHO'—leIe CcpeacTBa 1Jsl NPOBECACHUN TEKYIIEr0 KOHTPOJIsA
TeKYHIHfI KOHTPOJIb OCYIICCTBIIACTCA MPCTIOAABATCIIEM JUCHUIIIMHBI IIPU IMPOBCACHUHN
3aHSATHH B q)opMe TCCTOBBIX BaﬂaHHﬁ, YCTHOT'O OImpocCa U NPAKTHUYCCKUX 3aJIaHUH.

OIIK-2. Cnoco6eH npuMeHsATHL OCHOBHbIE 3aKOHbI U METO/AbI HCCJIeI0BAHUI eCTeCTBEHHBIX
HAYK JJIs1 pelieHusi 3a1a4 npogeccHOHATbHOM 1eATeJbHOCTH

OIIK.2.1. 3Haer ¥ TIpaMOTHO oONepHUpPyeT OCHOBHBIMH 3aKOHAMH HW MeTOJAMH
HCC/IEOBAHNH  €CTeCTBEHHBIX HayK JJd pelieHHs 3a4a4  NnpodeccuoHaJbLHOM
NAeATEJbHOCTH.

IlepBblii 3Tan (MOpPOroBBIH YPOBEeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH
MOKAa3aTejsi KOMIETEHUMH «3HATH»: OCHOBHbIE XHUMHMYECKHE 3aKOHbI, UX TeOpeTHYecKHe
OCHOBBI 1 00J1aCTH NPUMEHEHHUS B MPO(eCCHOHAIBHOM IeATeJbHOCTH.

TecToBbl€ 3aHaHUA 3aKpPbITOI0 THUIIA

1. lassi To4yHOro M3MepeHusi 00beMa PAcTBOPOB B 00bEMHOM aHAJIM3e MCHOJIb3YIOT




(BbIOCpHUTE OIMH BADHAHT OTBETA):
a) MEpHBIE CTaKaHbI

0) MepHbIE MEH3YPKH

B) ITUTICTKH

r) OIOpeTKH

2. MoJasipHasi Macca IKBHBAJIEHTA COJIM B PeakHUAX 00MeHA MPOTEKAIIUX 10 KOHIA
PaBHA OTHOILEHUIO MOJIIPHOI Macchl ¢0JiM (BbIOEpHUTE OJUH BAPUAHT OTBETA):

a) K CyMMe 4ncia KaTHOHOB M aHHOHOB

0) K YHCITy KAaTHOHOB COJIN

B) K UMCIIy aHUOHOB COJIU

T') K IPOU3BEACHUIO YMCIIa KATUOHOB HA YKHCIIO aHUOHOB COJIH.

3. ®opMyJia IKBUBAJIEHTA THAPOKCHIA HATPHUS B pPeaKkmUsAX 00MeHA NMPOTEKAIIIUX 10
KOHIA (BbIOepHUTE OIUH BAPUAHT OTBETA):

a) sANaOH

0) 2NaOH

B) “aNaOH

r) NaOH

4. B 00beMHOM aHaJIM3e MCHOJB3YIOT OJAHY M3 NPHBEJACHHBIX HU)Ke KOHIEHTPAIUM
pacTBopa (BbiOepuTe OJJMH BADUAHT OTBETA):

a) MOJISIpHAsi KOHIIEHTpaLUs KOJIMYECTBA MOJIEKYJI pACTBOPEHHOT'O BEILIECTBA

0) MoisipHas KOHLIGHTpAllUs SKBUBAJICHTOB PACTBOPEHHOIO BeIECTBAa (HOpMalbHAs
KOHLEHTpaLus)

B) MOJISUTbHASI KOHLIEHTPALIUS

') MOJIIpHAsi KOHIIEHTpALKs KOJINYECTBA HOHOB PACTBOPEHHOTO BEILIECTBA.

5. MoJasipHasi KOHIEHTPaLMs 3KBHBAJIEHTOB PacTBOPa NMOKAa3biBaeT (Bbl0epuTe OAUH
BAPHAHT 0TBETA):

a) YHCII0 MOJIEH MOJIEKYJT paCTBOPEHHOTO BellecTBa B 1 J1 pacTBOpa

0) ymcio MoJei Mosekyn pacTBopeHHoro BemectBa B 1000 T pacTBopuTens

B) YHCJIO MOJIEH SKBUBAJIEHTOB PACTBOPEHHOTO BeIIeCcTBa B 1 J1 pacTBOpa

T') YUCIJIO MOJIEH SKBUBAJICHTOB pacTBOpeHHOTo BemecTBa B 1000 T pacTBopUTENS

Kuaroun:

S Rl Rl i e
W (o - |+ |w

6. IlpounTaiiTe TEKCT W YCTAHOBUTE COOTBeTCTBHMEe. B MeTone HeWTpanuzanuu
HCIOJIB3YIOT PA3JIHYHbIe HHAUKATOPbI, KOTOPbIE¢ H3MEHAKOT OKPACKY B 3aBUCMMOCTH OT
peakuuu cpeabl. YCTAaHOBUTE COOTBETCTBHE MEKAY MHAMKATOPAMH M MX OKPAaCKOH B
LIeJIOYHOH cpeje:

HNuauxkarop Oxkpacka B eJI0YHOM cpeje
1. MetunoBslii OpaHKeBbIN a) KEJTHII

2. AM3aprHOBBIN JKEITHINA 0) MaJIMHOBBII

3. Jlakmyc B) KOPUYHEBBIN




4, denondranenH ') CHHHI

1) GUOJIETOBBIN

€) 3eJICHBIN

Kuaroun:
1 2 3 4
a bi r §)
Bropoii 3Ttan (mpoABUHYTHIi ypoOBeHb) — NOKa3bIBaeT CHOPMHPOBAHHOCTH

IoKa3aTejasi KOMIIETEHIHH «YMETh». NPUMEHATH MeTOAbl XMMHYECKOr0 aHajaMm3a,
OLCHUBATL PE3yJbTAaTbl TEOPETUYECCKOI0 M ISKCICPUMECHTAJBHOIO MCCICAOBaAHUSA
HCOPraHnvIeCKuX BEIICCTB.

3aiaHus OTKPHITOro THIA (BONMPOCHI JJIf OIIPOCca):

1. Vkaxure, 0 KakOM IIpollecceé HUIET peyb: IMPOLECcC IOCTEIEHHOro M00aBICHUS
TUTPOBAHHOT'O PaCTBOpA PEareHTa K aHaJIU3UPYEMOMY PacTBODY.

2. Hazosute MCTOJ KOJIHMYCCTBCHHOI'O XMMHYCCKOI'O aHalik3a, OCHOBAHHBIA HAa TOYHOM
HU3MCPCHHUU MACChI BCIICCTBA.

3. Ilpoananusupyiite, popMyIHPOBKA KAKOTO 3aKOHA BhIPaskeHa JaHHOU (OpPMYIIOii:
N1V1i= N2V>

4. YkaxuTre BEIMUMHY, O KAaKOM HJET peub: MOKa3aTellb, ONPEAENIAIOMNN KOHIEHTPALUIO
MOHOB Bojioposa H B pactBope.

5. YKaxuTe 0 KakoM MOHSATUU HJET Peub: YHUCIO T'PaMMOB BEIIECTBA, COJEPKAILErocs B
OJIHOM MUJUIHJIUTPE pacTBOpA.

Kioun:
1. TUTPOBaHUE
2. BECOBOI! (rpaBUMETPUUECKUH ) aHATIU3
3. 3aKOH SKBHBAJIEHTOB
4, BOJIOPOHBIN Toka3aTens (pH)
S. TUTP
Tpernii 3Tanm  (BBICOKHII YpPOBeHb) — MOKa3bIBaeT C(HOPMHUPOBAHHOCTH

NMoKa3are/jisi KOMIETEHIIUM «BJAeThb»: HAaBbIKAMH PpadoThl ¢ peakTHBAMH U
JIa0OpaTOpHBIM  000pPYyI0BaHMEM, HeOOXOAUMBIMH /Ui TNPOBeAEHHS HAYYHbIX
HCCJIe0OBAHMM.

IIpakTuyeckue 3a1aHus

1. Ha M0y10K03aBO/1 MPUHUMAIOT MOJIOKO C MTOKa3aTeIsIMHU KUCIOTHOCTH OT 16,00 mo 20,99°T.
VYkaxuTe, HA KAKOM METO/I€ OCHOBBIBAETCS ONPEIETIEHNE KUCIOTHOCTH MOJIOKA.

2. OHpCI{CJ’II/ITC METO, B KOTOpPOM OHpC,Z[CJ'ISICMBIfI KOMIIOHCHT KOJHYCCTBCHHO OCAXXAAroT
XHUMHUYECKHM CIIOCOOOM B BUJC MAJIOpaCTBOPHMOI'0 COCIUHCHH.

3. JlaiiTe ompeneleHME METOJAaM, OCHOBAHHBIM Ha OIPEIECICHUH PEAKIUH OKUCICHHUS -



BOCCTAaHOBJICHHA.

4. Vkaxure, UYTO MOXHO OIpPEAEIUTh C IOMOLIbI0 KPUBBIX TUTPOBAaHUSA B
TUTPUMETPUYECKUX METOJAX aHAJIMA3a.

5. Vkaxure MeToAbl KOJIMYECTBEHHOTO U TUTPUMETPUUYECKOrO AaHAIN3a, OCHOBAaHHBIE HA
peakusx 00pa3oBaHus PA3IMYHBIX KOMIUIEKCHBIX COCTUHEHUH.

Kioun:

METOJI HEUTpaIU3alun
METOJI OCAXKICHHUS
OKCHJIUMETpUs

BbIOOp MHJMKATOpa
KOMIIJIEKCOMETPUS

SHESIRd N o

OIIK.2.2. OcymecTB/jsieT BbIOOP 3aKOHOB M METOAOB MCCJIeI0BAHUI
€CTECTBEHHBIX HAyK /IJisi pelleHHsi KOHKPeTHOH 3amayd  mpodeccHoHATbHOI
esITeIbHOCTH.

IepBbiii 3Tan (MOPOroBbIH YPOBEeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH
MOKa3aTeJii KOMIIETEHIHM <«3HATh»: KAaKHM 00pa3oM oOCYyWIeCTBJSETCHA BbIOOP
OCHOBHBIX XHMHMYECKMX METOH0B MCCJeJI0BAHUI, MX TeOpeTHYeCKHe OCHOBBI LISl
pelieHus1 KOHKPETHOH 3a1a4u NPo(eCcCHOHAIbHOI 1eSITeJIbHOCTH.

TecToBble 3a1aHNA 3aKPbITOI0 THIIA

1. O0beMHBIM AaHAJM30M HA3BIBAIOT KOJHMYECTBEHHbI XHMHYECKHII aHAJIN3,
OCHOBAHHBII Ha (BbIOepHUTe OJUH BAPMAHT OTBETA):

a) U3MEPEHUH KOJIMYECTBA BEIIECTB

0) U3MepeHUH Macchl BEIIECTB

B) U3MEpPEHUH 00bEMa pacTBOpa

T') OIPEJEJIEHNN KOJIMYECTBEHHOIO COCTaBa BELIECTB

2. MeToa npsiMOro TUTPOBAHUSI 3AKJII0YAETCsl (BbIOEPHUTE OJUH BAPUAHT OTBETA):

a) BO B3aMMOJICHCTBUH pacTBOpa TUTPAHTA C PACTBOPOM OTPEAEIIIEMOr0 BEIIeCTBA

0) B 100aBIeHNN M30BITKAa TUTPAHTA K PACTBOPY OMPEETIIEMOTO BEIIECTBA, C MOCIEAYIOIIUM
TUTPOBAHUEM ITOTO U30BITKA PACTBOPOM BTOPOTO TUTPAHTA

B) 3aMEIIEHUH OIPE/IEIIIEMOr0 BEIIECTBA HA MPOMEKYTOUHBIN KOMIIOHEHT C MOCIICAYIOIIAM
TUTPOBAHUEM €0 pabOYUM PacTBOPOM

F) B OIIPCACIICHUN aHAIUTUYICCKOTO MHOXKHUTCIIA.

3. B ocHoBe MeTona HeWTpadW3alUH JIEKHUT peaKkmus B3aUMOAEHCTBUS MEKIY
(BbIOCpHUTE OIMH BAPDHAHT OTBETA):

a) monamu H u OH

0) KUCIOTOHN U LIETOYHO-TUIPOIU3YEMOM COJBIO

B) IByMSI COJISIMU

T') LIEJI0YbI0 U KUCIOTHO-TUPOIN3YEMOM CONBIO

4. ToyHyl0 HaBeCKy XJIOpPHAA KaJus PACTBOPWJIM B MNPOMU3BOAHOM 00beMe BOIAbI H
OTTUTPOBAJIM PpadoyuM PpacTBOpoM HUTpaTra cepedpa. Takoifi cmocod TUTpoBaHUs
Ha3bIBaeTcs (BbIOepuTe O1MH BADHAHT OTBETA):

a) croco0 OTAENHHBIX HABECOK



0) coco6 nUIeTHpoBaHUs
B) cnoco6 Mutepa
I') CIoco0 OOIIMX HAaBECOK

5. Ipn TturpoBanuu pactBopa KOH pa6ouum pacrBopom HCl B mnpucyrcrBum
METHJIOBOI'0 OPAHKEBOI0 OKPACKa PAcTBOpPa B KOHEYHOH TOYKE THUTPOBAHHMSA M3MEHHUTCH
u3 (BbIOEepHUTe OJUH BAPUAHT 0TBETA):

a) KpacHOM B XKeNTyIo

0) cuHel B KpacHYyIO

B) )KEJITOH B KPACHYIO

') OECIIBETHON B MAIIMHOBYIO

Koaroun:

g wNE
W o e |H |w

6. IIpouuTaiiTe TEeKCT M yYCTAHOBHTE COOTBeTcTBHEe. Jlisi BbIpa:KeHUS] KOHLUEHTPALMH
PACTBOPOB MCHOJb3YIOT Pa3iu4HbIe CIIOCOObI. Y CTAHOBUTE COOTBETCTBHE MEKIY CIIOCOO0M
U (opMyJ10ii, €ro BhIpaKaroLIei.

Konuenrpanun dopmy.ia BbIpaKeHHs KOHIEHTPAUA
1.MaccoBas 10151 paCTBOPEHHOTO a) Cm=m/MV
BEIIECTBA
2.MosipHasi KOHIICHTpaIUs 0) m=m(Berectra)* 100%/m(pactBopa)
3.MoutsipHasi KOHIICHTpAI¥s SKBUBAICHTA B) T=m/V
(HOpManbHas)
4. Tutp r) Cn=m/3V
o) n=m/M
e)p=m/V
Karoun:
1 2 3 4
0 a r B

Bropoii 3Tran (NIpoABHHYTHIH YPOBEHb) — MOKa3biBaeT CGOPMHPOBAHHOCTHL IOKA3aTeJIs
KOMIIETEHIIHH «YMETb». INPHMEHATH MeTOAbl XHMMHYECKOr0 AaHaJHu3a, OLEHHBAThH
pe3yabTaTbl TEOPETHYECKOr0 M JIKCIHEPHMMEHTAJIBHOI0 MCC/ICAOBAHUS HEOPraHMYEeCKUX
BEILECTB B 3aBHCHUMOCTH OT IOCTABJIEHHBIX 3a1a4.

3agaHus OTKPBITOrO0 THIA (BONMPOCHI AJIsl OIIPOCA):
1. JlaTh oO11ee Ha3BaHUE peareHTaM, KOTOpbIe Aal0T aHAJIOTUYHBIE PEAKIIUHU C IPYIION HOHOB.
2. late oOuiee Ha3BaHUE peareHTaM, KOTOpbIE B OIpPEJENCHHBIX YCIOBUSX OINbITA JAIOT

XapaKTepHYI0 PEaKIMI0 TOJIbKO C OJHUM KaKUM-TUOO HOHOM (BEIIECTBOM) M TO3BOJISIOT
OOHapY>KUTh €0 B CMECH MHOTHX JIPYTUX HOHOB.



3. Omnpenenure, O KakoOM 3aKOHE, WIPAIOIIEM BaXXHYIO pOJIb B IPOBENECHUU DPEAKIIMM
AQHAJIUTUYECKOW XMMHUM HJAET pedb: Macca BELIECTB, BCTYNAIOIIUX B PEaKLUIO, paBHAa Macce
BEIIIECTB, 00pa3yIOIUXCs B Pe3yJIbTaTe PEAKIIHH.

4. Ykaxure, K KaKOMY XOJy aHaJINW3y NPUOETaloT B aHAIMTUYECKON XMMMM, €CIU peakluHu,
UCIOJIb3yeMble NPU aHAINU3€ HeCIeUU(UYHbI U BIMSHUE IOCTOPOHHUX MOHOB YCTPAHUTh HENb3S.

5. yKa}KI/ITe, KaxKk Ha3bIBA€TC1 MOMCHT, B KOTOpBIﬁ KOJIMYECTBO IIPUIMBAEMOI'0 pCaKTHBa
CTAHOBUTCA 3KBUBAJICHTHBIM KOJIMYCCTBY OIIPECACIIACMOr0 BCIICCTBA.

Kuaroun:

1. IPYIIIOBbIE

2. crenupuIecKue

3. 3aKOH COXPAHEHUsI MacChl BEIIECTB
4. CHUCTEMAaTUYECKUI X0/ aHAJIN3a

5. TOYKA YKBUBAICHTHOCTH

Tpernii 3Tan (BbICOKHI ypPOBeHb) — NMOKa3bIBaeT C)OPMUPOBAHHOCTH NMOKA3ATEJIA
KOMIIETEHIMU «BJIA/IeThb»: HaBbIKAaMH PpadoTbl ¢ PpeakTUBaMM U Ja00pPaTOPHBIM
0o0opy/oBaHNEeM, HEOOXOAMMBIMH /JIsl pellleHHs] KOHKPEeTHOH 3a1a4u mpogdeccHoHAIbLHOMI
NeATeIbHOCTH.

IIpakTH4yeckue 3agaHus

1. Crenens 3acosieHHs IOYB OLIEHUBAIOT IO OOIIEMY COAEPIKAHUIO JIETKOPACTBOPUMBIX COJIEH B
nouse. Kak npaBuiio, NpU OLEHKE 3acoNeHMs OnpejenstoT katuonbl Ca’" Mg®*, mns storo
UCCIIEAYIOT BOJHYIO BBITSDKKM M3 IOYBBL. YK@KUTE, C IOMOIIbIO KaKOro METOJla MOXHO
ONPEAEIIUTh COJEPKaHNE HOHOB KaJbIMsl U MarHUsl B BOJHOW BBITSDKKE U3 TIOYBBI.

2. Jlnst onpenienieHus TaK Ha3bIBAEMOW OKHCIISIEMOCTH BOBI, TO €CTh OINPEEICHUS] KOJTMIECTBA
KMnQO4, Heo6X01uMOro JUIsi OKMCICHUS OPraHMYECKUX BEIIECTB B CTOYHBIX BOJAX MCIOJIb3YIOT
METOJI aHAJIN3a, OCHOBAHHBIN Ha MPUMEHEHNH! B KadecTBe TUTpaHTa pactBopa KMnO4. Ykaxkute
3TOT METO/.

3. Ha3oBuTe MeTon aHajv3a, OCHOBAaHHBIM HAa MPUMEHEHUH CTAHAAPTHBIX PAacTBOPOB HHUTpaTa
cepebpa Kak OCaAWUTENs, KOTOPBI HCHOJB3YyeTCS B OCHOBHOM JUISI KOJMYECTBEHHOTO
ompezeNeHus XJIOpuI U OpOMUI HOHOB.

4. Ilpu onpeneneHny He KapOOHATHOM JKECTKOCTH BOJBI JOOABISAETCS MHAMKATOP, paboTaromuii
npu onpeneneHHoM pH cpenel pactBopa u TUTpyrOT pactBopoM Tpuiona b. VYkaxkure
MHAMKATOP, UCIIOJIb3YEMBIH JIJIs1 ONIpeIeIeHUsI )KECTKOCTHU BOBI.

5. Ykaxure, ¢ IOMOIIbIO KAKOTO OPraHMYECKOIo BEIECTBA B METOJI€ HEUTpalIu3aluu MOKHO
HaOJII0aTh M3MEHEHHE OKpPAaCKHM pacTBOpa BCIEJACTBHE W3MEHEHHs peakIUH Cpeabl Mpu
omnpezeneHuu KoHeuHoi Touku TutpoBanus (KTT).

Kiroun:
1. KOMILIEKCOHOMETPHSI
2. MIepMaHTraHATOMETPHUSI
3. apreHTOMETPHS
4. MYPEKCH]L
5. WHJIUKATOD




OIIK.2.3. /lemoHCTpHpYeT yMeHHe NPHMEHSATb KOHKPETHbIe 3aKOHBI M MeETOJbI
ecTeCTBEHHBIX HAYK JJIs1 KOMILJIEKCHOI'O pellleHUs MPOU3BOCTBEHHBIX 3a/1a4.

IlepBblii 3Tanm (MOPOroBBI YPOBeHb) — MNOKa3biBaeT CHOPMHUPOBAHHOCTH
MOKa3aTe/id KOMIETEHIHN «3HATH»: KAKHUM 00pa30M NPUMEHSATh KOHKPETHbIe 3aKOHbI U
MeTO/bl eCTeCTBEHHBIX HAYK /IJIsl KOMILJIEKCHOTO pellieHHsl IPOU3BOACTBEHHbIX 3a/1a4.

TecToBbIE 3aJaHUA 3aKpPbITOro THIIA

1. IIpu onpenesieHMH BpEMEHHOM KeCTKOCTH BOJAbI PA00YHM PACTBOPOM SIBJISIETCA PACcTBOP
(BbI0EpHUTE OINH BAPDHAHT OTBETA):

a) COJITHOM KUCIIOTBI

0) ruapOKCUaA HATPUS

B) TpwioHa-b

I') METHJIOBOT'O KPACHOT'O

2. Ilpn ompenenennu o0uIell KeCTKOCTH BOJAbl Pado4yMM PacTBOPOM SIBJISIETCSI PAcTBOP
(BbI0OEepHTE OJUH BAPUAHT OTBETA):

a) COJITHOM KUCIIOTBI

0) ruapOKCUAA HATPUS

B) TpwJIOHa-b

') MypeKCH]L

3. TurpoBaHHe THAPOKCHAA HATPUsi PadoYMM pacTBOPOM UIABeJI€BOH KHCJIOTHI
He00X0MMO NMPOBOIUTH B MPUCYTCTBHH HHANKATOPA (BLIOEPUTE OIMH BAPHAHT OTBETA):

a) penondranenna

0) METHJIOBOTO OPAaH>KEBOTO

B) JIaKMYycCa

T') METUJIOBOTO KPacHOTO

4. Ilpu onpenesneHnn o0IIeH KECTKOCTH BOJAbI NMPUMEHAIT WHAMKATOP (BblIOepUTe OIMH
BAPHAHT OTBETA):

a) XpPOMOTEH YEepHBIii

0) METUIJIOBBII OpaHKEBbII

B) MYPEKCHU]I

r) 1udeHnIaMuH

5. B kayecTBe MHAUKATOPOB B MeTO/e HEWTpPAJIU3ALMHU NMPUMEHSATCH (BblOepuTe OIUH
BAPHAHT 0TBETA):
a) ciabble OPraHNYEeCKUE OCHOBAHUS
0) caOble OpraHu4YeCcKre KUCIOTHI
B) clla0ble OpraHWYECKUE KHUCIOTHI M OCHOBAHHUS MOJIEKYJbl U MOHBI KOTOPHIX UMEIOT Pa3HYIO
OKpacky
T') MIOBEPXHOCTHO-aKTHUBHBIC BEIIECTBA
Kiaoun:

S ESI RN e
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6. IlpouuraiiTe TeKCT M YCTaHOBHTe cOOTBeTcTBHe. Mcmo/b3ysi ompeejieHHbIe
peareHTbl MOKHO OOHAPYKHTH pa3/IM4YHble KATHOHbI M AHHOHbI B PacTBOpe. YKaKuTe
COOTBETCTBHE MeK/1y HOHAMM M peareHTaMH, He00X0AMMBIMH VIS UX OOHAPY/KEHHS:

Honbl PearenT st oOHapy:KeHust
1.CI a) ¢peHodranens
2. SO4” 0) METHUJIOBBII OpaHKEBBIM
3.H" B) AgNOs3
4. OH r) BaCl;
) HCI
e) H.0
Kiroun
1 2 3 4
B r 0 a

Bropoii 3Tan (IpoABHHYTHIH YPOBEHb) — MOKA3bIBACT C(POPMHUPOBAHHOCTD MOKA3ATEJIs
KOMIIETEHIIHN «YMeTh»: NMPUMEHATh KOHKPETHbIEe 3aKOHbI H MeTOAbl €CTeCTBEHHBIX HAYK
JJI51 KOMILJIEKCHOTO pellleHus1 TPOM3BOACTBEHHBIX 32/1a4.

3agaHusi OTKPBITOrO THIIA (BONPOCHI VISl OIPOCA):
1. Ha3oBuTe HayKy 0 METOJaX UCCIIEIOBAaHUS XUMUYECKOTO COCTaBa BEI[ECTRA.
2. YKaxuTe, KAKUEe HOHBI OTPEICIISAIOT KECTKOCTh BOJIBI.

3. Ykaxute oOuiee Ha3BaHWE OPraHUYECKUX W HEOPraHUUYECKHUX BELIECTB, KOTOPbIE M3MEHSIOT
CBOIO OKPAacKy B 3aBUCHMOCTH OT PEaKLIUU CPEBL.

4. JlaliTe ompeneneHre METOAY aHaINW3a, KOTOPHIi OCHOBaH Ha M3MEPEHUU 00BEMa pacTBOpa C
TOYHO U3BECTHOW KOHIIEHTPALUEHN pEaKTHBaA.

5. Vkaxure METOJ, OCHOBAaHHBIM Ha BBIJCICHUUM U TOYHOM B3BEIIMBAHUMU ONPEACISIEMOTO
KOMIIOHEHTA U3 TOYHOW HABECKU aHAJIM3UPYEMOro BEIIECTBA

Koroun:

AHAJIUTHYCCKAsA XUMUA

KaJlpIIMii, MarHui

HHAUKATOPBI

00BEMHBII aHAJIN3

SN Rl I

METOJ BBIACICHUSA

Tpernit 3Tan (BBICOKHH YPOBeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH
MOKa3aTeJad KOMICTCHIUUU «BJAAECTH»: HABBIKAMH NPUMECHCHHSI KOHKPETHBLIX 3aKOHOB H
METO/A0B €CTECTBEHHBIX HAYK /Il KOMILIEKCHOI'0 PelleHUs IPOU3BOICTBEHHbIX 3a/1a4.

IMpakTnyeckune 3a1aHusA
1. Vkaxute METOJ, B OCHOBE KOTOPOTO JIGKHUT HM3MEPEHUE JJICKTPOJHOTO TMOTEHIMaIa M

HaXO0XIACHUU 3aBUCHUMOCTH MCKOY €ro BEJIMYUHOM n KOHHGHTpaHHCﬁ
MOTCHUUAJIOMIPEACIIAIOIIETO KOMIIOHCHTA B paCTBOPEC.
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14.
15.
16.
17.
18.
19.

20.
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1.
12.
13.

2. Ilpy NOTEHUHMOMETPUYECKOM TIpyOOM M TOYHOM THUTPOBAHUU C IMOMOUIBIO IOCTPOCHHS
rpaduka 3aBucumoct J/IC oT oObeMa TUTpaHTa M C y4eToM OoOBbeMa Kareib OMpeeseTcs
koHeuHas Touka TuTpoBanus (KTT). YkaxuTe KakuM METOIOM.

3. Vkakute, YTO TNPOBOAAT Ha (QWIBTpE ISl YHAJICHUS T[OCTOPOHHHX TPHMECEH,
a7copOUPOBAHHBIX OCAJIKOM.

4. Tlpu onpenencHUH KOHIIEHTPALMM PAacTBOpa B J1a0OpaTOPUSAX, ONMPEACIAIOT KOHIIEHTPALIUIO
pacTBOpa C IHOMOILBIO TUTPA C TOYHOCTBIO JO ILIECTOrO0 3HAaKa IIOCIE 3alsToi. YKaxute

€IMHHILIBI U3MEPEHUS TUTPA PacTBOpA.

5. Ompenenute TUTP LIABENEBOW KHUCIOTHI B pacTtBope, ecau HaBecka H2C204:2H20 maccoit
0,6825 r pacTBOpeHa B MepHOi kosioe Ha 100 mut.

Kuaroun:

MOTCHIUUOMCETPHA

rpapuvecKui

IMIPOMBIBAHHEC OCaJIKa

/M1

S BRI L

0,006825 r/mn

OueHovHbIe CPeACTBA JIJIsl MPOBEIEHHUS 3aUeTa

ATTeCTaI_II/IH IIPOBOAUTCA B (1)OpMe YCTHOI'O 3a4cTa.

Bonpocsl qi1s 3a4yera
IIpunuun Jle-lllarense, ompeneineHHe COBUIa PaBHOBECHS B CHUCTEMax IIPpU U3MEHEHUH
TEMIIEpaTyphbl, IaBJICHHS U KOHIIEHTpauuii. [[puMeHeHne K reTepOreHHbIM CUCTEMAM.
KonnuecTBeHHBIE XapaKTEPUCTUKH MTPOLIECCA IIEKTPOIUTHYECKON JUCCOLUALIH.
VYcnoBus HeoOpaTUMOCTH HOHHBIX pEaKLUM.
HMoHHOE IPOU3BENEHHUE BOJBI.
Bonopoanslil moka3aress.
OcHoOBHBIE ClTydau THAPOJIN3a COJIEH.
Meroas! aHanM3a B AHATUTUYECKON XUMUHU.
Knaccugukaius THTpUMETPUYECKUX METOIOB aHAJIM3a IO THITY XUMHUYECKOW PEaKIIHH.
OcHOBHBIE METOBI TATPOBAHUSI.
IIpurorosneHue pacCTBOPOB TUTPAHTOB.
YcTaHOBKA TUTPA BTOPUYHBIX TUTPAHTOB.
PacueTsl B THTpUMETPUYECKOM aHAJIU3E.
OxapakTepu3oBaTb  METOABl  HEUTpAIM3alMM, KOMIUIEKCOHOMETPHH,  PEIOKCHUMETPHH,
OCaXKJICHUS
CymHOCTh TpaBUMETPUYECKOT0 MeTO1a aHanu3a. Kinaccudukarys MeToa0B rpaBUMETPHH.
Merton ocaxzaenus. OCHOBHBIE Oll€paliiy TPaBUMETPUUYECKOTO aHAIH3A.
Uro sBasieTcst popMoii ocakIeHHs U Kakue TpeOOBaHUs K Hel IPebABISIOTCS?
UYro Takoe rpaBUMeTpUUecKas popma u Kakue TpeOoBaHMs K Hell pebABIAI0TCSA?
KaxoBbl ycioBust ocaxx/ieHus: aMOp(HBIX U KPUCTAUIMYECKUX OCAJKOB?
Kak BIHSIOT KOJTMYECTBO MPOMBIBHON JKUAKOCTH M KPAaTHOCTh MPOMBIBaHUS Ha 3(pPEeKTUBHOCTD
IIPOMBIBAHMSL.
B uem cymHocTh MeTOna aekaHTauuu. C Kakod LENbI0 MCHOJIB3YIOT IPOMBIBAHUE AITUM
METOJIOM.
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Uro Ttakoe mnentuzamus ocaaka? Kak npenoTrBpaTUTh MENTU3ALMI0 OCAAKOB IPU  HX
IPOMBIBAaHUH.

Yro takoe (hakTop nepecueTa, KakoB ero (HU3MYECKHil CMBICIT?

VYka3aTh NperMyILecTBa U HEOCTaTKU IT'PaBUMETPUYECKOT0 aHaIM3a.

Kak BnMSIOT Ha DOJHOTY OCaXJIEHUs TeMIepaTypa pacTBOpa, KOJIMYECTBO OCAIUTEINs,
IPUCYTCTBUE MOCTOPOHHUX IEKTPOIUTOB.

Kakyto nenp npecienyror, ynoTpeosisi Ipu OCaKACHUHU, U30BITOK OCaIUTeNsl, IOYeMYy HEJb3s
OpaTh CIUIIKOM OOJIBIITION H30BITOK.

Uro Ha3blBaeTCsl HKBHUBAJIEHTOM BellecTBa. Kak omnpenensercs SKBUBAJIEHT B PEaKLUAX
KHCJIOTHO-OCHOBHOT'O U OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS?

Kak BpIpakaroT KOHLIEHTPALIUIO pAaCTBOPOB B THTPUMETPUUYECKOM aHAIM3E?

Uto Ha3bIBaeTCs KPUBOM TUTPOBAaHUS. JIJIsl KaKO 11EIM CTPOSIT KPYUBBIE TUTPOBAHUSA?

Uro Takoe TOYKAa SKBUBAJIEHTHOCTH. Kakue (akTopbl MM XapaKTEPUCTUKU BIHSIOT Ha: a)
IIOJIOKEHHUE TOUKH SKBUBAJIEHTHOCTH; 0) BEIMYHUHY U MOJI0)KEHUE CKauyKa TUTPOBAHUS.
WNHaukaTopsl IpU KUCIIOTHO-OCHOBHOM TUTPOBAHUHU.

Yo Takoe yCTaHOBOYHBIE BEIIECTBA M KaKHe TPeOOBAaHUS K HUM IPEIbsBISIOTCS?

[TpuBecTu npuMepbl TUTPOBAHUMA: @) IPSAMOT0; 0) 0OPATHOTO; B) 110 3aMEIIECHHUIO.

Yro Takoe xecTKOCTh BoAbl. Kak onpezaensercs BpeMeHHasi U OCTOSIHHAS JKECTKOCTh BOJIbI?
Jatp o00myr0o XapakTepuCTHKy (OCHOBHOE YpaBHEHHE peakluu, padodne pacTBOPHI,
UH/IMKATOpBhl) CIEIYIOUUX METO/OB OKHCIIEHUS-BOCCTAHOBIICHHS: a) NEepMaHraHaTOMETpHH; 0)
XpPOMaTOMETPHH; B) HOJAOMETPUH.

Kak mnpuroroButh paboumii pacTBOp IepMaHraHata Kajlusi W YCTAHOBUTb €r0 MOJIIPHYIO
KOHLEHTpAlLUIO0 3KBHUBaJieHTa. [loueMy MosisipHash KOHLIEHTpauMsi SKBHBAJEHTA I€pMaHraHaTa
KaJIMsI MOKET U3MEHUTHCS C TEUCHUEM BPEMEHU?

Kakne ycnoBust HeoOX0mMMO COONMIOJATh NpPU TUTPOBAHMM OKCOJIATa HATPHUS PACTBOPOM
HepMaHraHata Kajius u nouemy?

Yemy paBeH (akTOp SKBUBAJICHTHOCTH IMEPMaHTaHATa Kajus MPU MPOBEICHUH THTPOBAHUS B
KHCJIOH, HeITpaJIbHOM U IIEJIOUHON cpefjax. 3anucarh ypaBHEHUS MOIypeaKlnu.

Kak mpurotoButh pabourie pacTBOpbI HoAa U THOCYJIb(aTa HATPUS U YCTAHOBUTH UX MOJISIPHbBIE
KOHIIEHTPAllUU SKBUBAJIECHTA. 3a CUET KaKUX IIPOLIECCOB MOXKET IIPOUCXOJUTh U3MEHEHHE TUTPA
pacTBopa THOCYJIb(aTa HATpUs U HoJla IPU UX XPAHEHUHU.

3. METOAWYECKAE MATEPHAJIbI, OIPEAEJSIOINE IPOLEXYPEI
OLIEHUBAHMSI 3HAHMIi, YMEHUIi, HABBIKOB M (UJIU) OIBITA
JNESTEJBHOCTH

Tekymmii KOHTPOJIb

TectupoBanue A NPOBEAECHUS TEKYILErO KOHTPOJISA MPOBOIUTCS € MOMOIIBIO CHCTEMBI
JUCTaHIIMOHHOTO oOyueHuss uiaum KommbloTepHoi mnporpammbel KTC-2,0. Ha TtectupoBanue
orBogutcs 20 MuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHui BkmodaeT 20 BOIpPOCOB.
KonnuecTBo BO3MOXKHBIX BapHaHTOB OTBETOB — 4 Uiy 5. CTyeHTy HeoOX0IuMO BbIOpaTh OJUH
NpaBUIbHBIM OTBET. 3a KaKIbl NMpaBWIBHBIA OTBET Ha BONPOC IMpHUCBauBaeTcs 5 Oayios.
[Hkana nepeoga: 19-20 mpaBUIBHBIX OTBETOB — OLIEHKA «OTAUYHO» (5), 15-18 mpaBHiIBbHBIX
OTBETOB — OIIEHKA «XOpo10» (4), 12 mpaBUIBHBIX OTBETOB — OLIEHKA «Y/I0BJIETBOPUTENBHON (3),
1-11 mpaBUIBHBIX OTBETOB — OILICHKA «HE YAOBICTBOPUTEIHHOY (2).

Omnpoc Kak CpeACTBO TEKYILEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IeHT OTBEYAeT Ha MOCTABJIEHHBIM BOIPOC Cpasy, BpeMs Ha MOJITOTOBKY K OTBETY
HE MPEOCTaBIAETCS.

[IpakTueckue 3agaHusl KaKk CPEACTBO TEKYIIEro KOHTPOJS MPOBOISTCS B MUCHbMEHHOU
dopme. CTyneHTy BbLAAETCS 3a/1aHue U pefocTabisieTcst 20 MUHYT JUIS TOJATOTOBKH K OTBETY.



IIpomeskyTOoUuHAs aTTecTAUMS

3aueT MpPOBOJAUTCS MYTEM IOABEACHUS WUTOTOB MO pPE3yibTaTaM TEKYILErO KOHTPOJIS.
Ecnu cryneHT He cmpaBWICA C 4YacThlO 3a/laHUi TEKYIIEro KOHTPOJS, €My MPEeAOCTaBIsIeTCs
BO3MOXHOCTh CIaTh 3a4eT HAa MTOTOBOM KOHTPOJBHOM MEPOIpPHUATHU B (popMe OTBETOB Ha
BONPOCHI K 3a4eTy WM TECTOBBIX 3a/aHuil K 3aueTy. @opmy 3auera (ONpoOC WM TECTUPOBAHHE)
BbIOMpAET MPENOJaBaTENb.

Ecnu 3auetr mpoBoautcs B ¢opMe OTBETOB Ha BOINPOCHI, CTYIEHTY MpearaeTcs OJUH
WM HECKOJIBKO BOIIPOCOB U3 IEPEUHs BOIIPOCOB K 3aueTy. Bpems Ha MOJArOTOBKY K OTBETY HE
MPEIOCTABIISACTCS.



