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Pabouyas mporpamma coctaBiieHa ¢ y4eTOM TpeOOBaHHIA:

o MOpsKa OpraHu3allMd U OCYIIECTBICHHUS 00pa3oBaTeNbHON  JEATENILHOCTH IO
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIETO 00pa3oBaHUs — IporpamMmam OakajaBpHara,
IporpaMMaM  CHElUaJUTeTa, IPOrpaMMaM  MAarucTpaTypbl, YTBEP)KICHHOI'O IPUKA30M
MuHucTepcTBa HayKu U Bbiciiero oopazoBanus Poccuiickoit @eaepannn ot 06.04.2021 No 245;
o (denepasbHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAapTa BHICHIETO 00pa3oBaHUs
no HanpasiaeHuro noarotoBku 19.03.03 IlpoaykTel nuTaHusl >KMBOTHOTO IIPOMCXOXKIEHUS,

YTBEP)KJICHHOTO NMpHKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot
11.08.2020 Ne 936.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMy:

CT. IIperoaBaTeb K.O. dyonukas

PabGouas mporpamma paccMoTpeHa Ha 3acenaHuu kadeapsl xumuu (mpotokon Ne 11 ot
08.06.2023r.).

3aBenyrommii kageapoi A.K. IluBoBap

PaGouass mporpaMMa peKOMEHJIOBaHa K WCIIOJIB30BaHUIO B Y4EOHOM MpOIECCE METOIUYECCKOM
KoMHuccHel akynpTeTa MUIIEeBbIX TeXHOJOr i (mpoTokos Ne 12 ot 13.06.2023r.).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI MPOrpaMMbl ®.M. CHeryp




1. Hpeamer. llenu u 3a5a4n JMCOMIIMHBI, €€ MECTO B CTPYKTYype 00pa3oBaTe/IbHOM
MPOrpaMMblI

Heabio u3yveHus: AUCHUILIMHBI SBISICTCS (OPMUPOBAHUE Y CTYIACHTOB HEOOXOIUMOTO
o0bemMa 3HAHMI M MPAKTHUYECKUX HABBIKOB B 00JIACTH XMMHHU JJIsl pelIeHnus MpodecCHOHATbHBIX
3a/1a4 B mpoiiecce ux Oyaymiei mpohecCHOHaTbHOM NesSTEIIbHOCTH.

OCHOBHBIMH 321a4aMU SIBJISIIOTCS

- YCTaHABIMBATh B3aMMOCBS3M MEXKAY CTPOCHHUEM BEIECTBA U €ro XUMUYECKUMHU
CBOMCTBaMH, MOJIb30BATHCSI COBPEMEHHON XMMUYECKON TEPMUHOJIOTHUEH;

- BBIpa0OTaTh YMEHHS IIOJIB30BAThCS JIA0OPATOPHBIM OOOPYIOBAHUEM, XHUMHUYECKOMN
MOCYZ0H ¥ U3MEPUTETbHBIMU TPUOOpaMU;

- IPUBUTH HABBIKKA PACUYETOB C UCIOIb30BAHUEM OCHOBHBIX IMOHATUN U 3aKOHOB,

- XUMUH U pacueToB, HEOOXOAUMBIX IS IPUTOTOBJICHUS PACTBOPOB 33JJaHHOI'O COCTABA;

- chopmupoBaTh CIOCOOHOCTh TPUMEHSATH 3HAHUS AHAIUTHYCCKOW XHUMHUU B
npohecCuOHANBHOM NeSTeNbHOCTH.

MecTo IMCUMIIMHBI B CTPYKTYPe 00pa30BaTeibHOI NPOrpaMMBbl.

HucuunnuHa «AHanuTH4Yeckass XuUMHUS M (PU3MKO-XUMHUYECKHE METOJbl aHAIHU3a»
OTHOCHUTCSI K ©a30BOM YacTW JUCHUIUIMH Yy4yeOHoro miaHa. JlucuuiuimHa oOecneynBaeT
paciiMpeHre W yriiyOJieHWe 3HaHWUW, YMEHUH, HaBBIKOB U KOMIETEHLUH, CPOPMUPOBAHHBIX B
xoJzle u3ydeHus: aucuuinine «Pusuka», «Maremarukay «Heopranudeckass XUMUsS», U CIYKHT
OCHOBOH i1 OCBOeHHsS AMCUMILTUH: «Dusmueckas U KOIOMAHAA XUMU», «BHOXUMULY,
«IInmmeBast XUMUSY.

JuctunnuHa «AHanuTH4YecKass XUMHUS M (PU3MKO-XUMHUYECKHE METOJbl aHAIHU3a»
OTHOCUTCS K aucnuiimHam oOsizarenpHoM dactu (B1.0.24) ocHOBHOUM mpodeccHoHaTbHOU
o0pa3oBaTenbHOI mporpamMmsl Beiciiero oopaszoBanus (manee — OIIOIT BO). Jlns ee u3yuenus
HEOOXOUMBI 3HAHMSI, YMCHHUS M KOMIICTCHIIMM MO0 XUMHUHU, PU3NKE W MaTeMaTHKe B oObeMme,
MPEeyCMOTPEHHOM TOCYJIapCTBEHHBIM 00pa30BaTeNbHBIM CTAHJAPTOM CpEIHEro (MOJHOTO)
oOuiero oopa3oBanus (6a30BbIN YPOBEHB); YUTAETCS BO 2 CEMECTPE.



2. IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs N0 TUCHHUIINHE, COOTHECEHHBIX
¢ IVIAHNPYEeMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI NPOrpaMMbl

Koabi DopMyTHPOBKA Nuauxkaropsl gocTuxkenus | Ilnannpyemblie pe3yibTaThl
KOMIeTeH LM KOMIETEeHINHI KOMIIETeHIIMH o0yueHusi
OIIK-2 Cnocoben npumensts | OIIK.2.1. 3Haer U [3HaTh: OCHOBHBIE
OCHOBHBIE 3aKOHBI U |TPaMOTHO OIIEpUPYET XUMHUYECKUE  3aKOHBI, HX
METOJIbl MCCJIEA0BAHUI | OCHOBHBIMU 3aKOHAMHM U [TECOPETUYECKUE OCHOBBI M|
€CTECTBEHHBIX HAyK | METOJAAMH HUCCJICIOBaHM 00JacTH  TPUMEHEHUS B
JUISL  pEIIeHHsS  3a]1ay | €CTECTBEHHBIX HayK Ui Mpo¢eCcCHOHATBHON
npohecCHOHABLHOM peuieHust 3a11a4 |[IeSITeIbHOCTH
JIEATENbHOCTU npo¢eCCHOHAIBHON YMeTb: NPUMEHSATh METO]Ibl
JIESITEIIbHOCTH XUMHUYECKOTO aHam3a,
OLICHUBATh pE3yIbTaThI
TEOPETUUECKOTO 51
PKCIIEPUMEHTAIBLHOTO
VCCIIEJOBAHUS

HEOPTraHWYECKHUX BEIIECTB.
Baanerb: HaBbIKaMu pabOTH]
C peaKkTUBaMu 51
lmabopaToOpHBIM
000pyI0BaHUEM,
HEO0OX0IMMBIMU
MPOBEIICHUS
MCCJIEIOBAHUN.

JJI5A
HAay4YHBIX

OIIK.2.2. OcymectBuser
BBIOOD 3aKOHOB u
METOJIOB  MCCJEAOBAaHUM
€CTECTBCHHBIX HAayK JUIs
pelieHus KOHKpPETHOU
3a1a4n
npodeccuoHaNbHOM
NeATeTbHOCTH

3HATB:  KakuM
OCYILIECTBISAETCS BBIOOD
OCHOBHBIX XUMHYECKHX|
METOJIOB HCCJICIOBAaHUM, WUX
TEOPETUYECKUE OCHOBBI s
[pEIICHNs] KOHKPETHOM 3a/1aun
npodeccuoHaIbHOM

e TeTbHOCTH.

YMeTb: NPUMEHSATh METO[bI
XUMHUYECKOTO aHaiu3a,
OIICHUBATH pe3ynbTaThl
TEOPETUUYECKOTO 7|
PKCTIEPUMEHTAIBHOTO
Kccaeq0BaHus
HEOPraHUYECKNX BEIIECTB B
3aBUCUMOCTHU oT
MOCTABJIEHHBIX 3a/1a4.
Bianers: HaBbikaMu pPabOTHI
C peakTHBaMu 171
imabopaTOpPHBIM
000pyI0BaHUEM,

HEO00X O IMMBIMHU TS
[pelIeHNsT KOHKPETHOM 3aJ1a4M|
npodeccrnoHanbHOM

obpazom

TEeSITENLHOCTH.




Koxabi ®opMyIHpPOBKA HNupnkaTtopel noctrxenusi | Ilnannpyemblie pe3yibTaThl
KOMIIeTEeH LM KOMIIeTEHIIMH KOMIIETEHIIMH o0yueHus1

OIIK.2.3. 3HaTh: KakuM  00pazoM

JleMOHCTpUpYET yYMEHHE [IPUMEHSATh KOHKDPETHBIE

NPUMEHATh KOHKPETHBIE [3aKOHBI u METOMBI

3aKOHBI 5 METOABI ECTECTBEHHBIX  HAyK IS

€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 3a/a4.

Ba aeTh: HaBBbIKaMU|
MMPUMCHCHU KOHKPCTHBIX
B3aKOHOB u MCTOO OB
CCTCCTBCHHBIX HayK JJIS
KOMIIJICKCHOI'O PpCUICHN ]

IMPOU3BOJACTBCHHBIX 3a1a4.




3. O0BbéM IMCHMNJIMHBI M BUABI Y4e0HOI padoThI

Ounas ¢popma oOyueHus 3aounas opma
oOy4eHus
00BEM YacoB| BCEro 4acoB
Buner pabot BCETO e e
3a4.ex./ 3 3
4acoB § §
o~ N
OO61mast TpyA0EMKOCTh AUCIUTUINHBI 3,5/126 3,5/126 3,5/126
AynuropHas pabora: 58 58 12
Jlexkun 22 22 6
IIpakTHueckue 3aHATHS - - -
JlaGopaTopHbie pabOThI 36 36 6
Jpyrue Bubl ayIUTOPHBIX 3aHITUN - - -
CamocTosTenpHas padora (BCero)
[Tpenpk3amMeHalIMOHHBIE KOHCYIbTAINH - - -
CamocTosTenpHas paboTa 00yJaronuxcs, 9ac 46 46 114
KPBOC 22 22 -
KoHTpoIIb
Bun npoMexxyTouHOM arTecTauu (3a4€rT, 3a4eT 3a4eT 3auer
PK3aMEH)
4. Coaep:xaHue JUCHUILINHBI
4.1. Paznenbl AMCUMILIMHBI M BU/IbI 3aHATHI (TeMATHYECKHUIl MJIaH).
Ne
i Paznen pucuumimHel JI 113 JIP |[KPBOC|CPC
ouHas popMa 00ydeHUs
Moayas 1. KauecTBeHHBIH aHAJIN3. 2 - 8 2 6
Pazpen 1. llpenmer aHaIMTHUYECKOM XUMUHU.

1 [Teopernueckre OCHOBBI XMMHYECKOI'O aHaIu3a. 2 - 8 2 6
KauecTBeHHBIN aHAIN3.

Moayab 2. KosimuecTBeHHbIH aHAJIN3. 16 - 22 16 33

2 Pasnen 1. KommuectBeHHblil aHanu3. OCHOBHbIE 5 5 - 6
MOHSITHSI U OTIPECIICHUS

3 |Paznmen 2. Pacuersl B 00bEMHOM aHATH3E. 2 - 2 4 7

4 |Paznmen 3. MeTtoa HeWTpaIu3anuu. 4 - 4 4 6

5 Pasnen 4. Meronbl  KOMIUIEKCOMETPUM U 4 i 8 4 7
PEIOKCUMETPHH.

6 [Pasmen 5. BecoBoit ananus. 4 - 6 4 7
Moayab 3. DPuU3MKO-XMMHUYECKHE MeTOAbI 4 i 6 4 7
aHaJIn3a.

7 Pa3nen 1. DJIEKTPOXUMUYECKHUE METOJIEI. 4 6 4 7
[ToreHnmomeTpus.

3aouHas popma 0OydeHus
Monyas 1. KauecTBeHHBIN aHAIN3. 1 - 0,5 16
Pasnen 1. Ilpeamer aHaIUTUYECKOW XUMUHU.

1 [Teopernueckue OCHOBBI XHMHYECKOTO aHAHU3a. 1 - 0,5 16
KauecTBeHHBIN aHaANN3.

Monayab 2. KosnuyecTBeHHbIH aHAIN3. 45 - 4.5 80




11\/&;1 Pa3gen nuciuIninHbl JI 113 JIP |[KPBOC|CPC

2 Pasnen 1. KomnuectBenublii ananu3. OCHOBHEIE 1 i 05 16
[MOHATHS U OLIPENEIICHUS ’

3 [Pasmen 2. Pacyersl B 00bEMHOM aHAIIH3E. 0,5 - 0,5 16

4 |Paznen 3. MeTton HeWTpanu3aluu. 1 - 1 16

5 Paznen 4. Meroapl  KOMIUIEKCOMETPUU U 1 i 1 16
[PEAOKCUMETPHH.

6 |Paszzen 5. BecoBoii ananus. 1 - 15 16
Moayab 3. DPU3NKO-XUMHUYECKHE MeTOAbI 05 i 1 18
AHAJIN3A.

7 Pa3nen 1. DJIEKTPOXUMUYECKUE METOIBI. 0.5 i 1 18
[loTeHIMOMETpYSL.

4.2. ConepxxaHue pa3iesioB y4eOHO JUCHUNIMHBI.

Moayas 1. KayecTBeHHBIH aHAIU3.

Paznen 1. Illpexmer ananuTu4veckoii xumuu. Teopernyeckne 0CHOBbI XMMUY€ECKOT0
a”Ha;nu3a. KayecTBeHHbIH aHaIU3.

ITpenmer anammTH4eCKON XUMUK. TeOopeTHUECKUE OCHOBBI XMMUUECKOTO aHan3a. OCHOBHBIE
NEpUOABI Pa3BUTUS aHAIUTHYECKOM Xxumud. [Ipenmer aHaimThueckod xumuu. Poinb u Mecto
AQHAIMTUYECKOM XMMHU B OOIIECTBE M CPeld JPYruX XUMUYECKuX aucuuiuimH Knaccudukanus
AQHATUTHYECKMUX METOJIOB. AHAIMTHYECKUE peakimu. TpeboBanms K HuM. KonmdecTBeHHbIE
XapaKTEePUCTHKU TOMHOTHI NPOTEKAHUsI peaklyil - KOHCTaHThl paBHOBecHs. OCHOBHas, MOOOYHas,
cnempduueckas W u30MparenbHas peakuud. UyBCTBUTEIBHOCTb, OTKPHIBAEMbBIM MUHHUMYM,
npenenbHoe pazoaBnenne. KauecTBeHHbIN aHann3. BBeneHue B kauecTBEHHbIN aHaan3. MeToJibl
oOHapyXeHHs] U WISHTHU(PUKAIUU. 3aauydl U BHIOOpP MeTo/Aa OOHapyXeHUS M HUICHTH(PHUKALUU
XUMHUYECKHUX COCIMHECHU. JpoOHbIit 51 CUCTEMAaTUYECKUN aHaius.
MUKpOKpHUCTAUIOCKONMYECKUN aHaIu3, MUPOXMMHMUYECKUH aHainu3 (OKpallMBaHUE IUIAMEHU,
BO3TOHKa, oOpa3zoBaHue ImepioB). KanenpHbll aHamu3. AHaTU3 pacTUPaHUEM TMOPOIIKOB.
KauecTBeHHBIN aHAIN3 KATHOHOB, AHHOHOB.

Moayab 2. KoimyecTBeHHbIH AHAJIN3.

Paspnen 1. KosmmuecTBeHHbIH aHaau3. OCHOBHbIE TOHATHSA U ONIPede/ICHU.

KommuecTBeHHbIil  aHamu3. TUTpUMETpUUYECKHUI — aHAIU3. Krnaccudukanust meronos
TUTPUMETPUYECKOr0 aHaiau3a. TpeOoBaHuUs, NpenbsBISIEMblE K PEAKIMAM B TUTPUMETPUUECKOM
aHamze. TurpoBaHue. Touka SKBUBAIEHTHOCTM W KOHEYHAas TOYKA TUTPOBAHMs, CIOCOOBI €e
¢ukcaru. CriocoObl  TUTpOBaHUS: TpsiMoe, oOpaTHoe, 3amectuTenbHoe. llorpemmHocTu
TUTPUMETPUYECKOro aHanu3a. Mcrounuku norpemHoctd. CTaHIapTHBIE M CTaHIApTU3MPOBAHHBIC
pacTtBOpbl. DUKCAHAITBI.

Paspnen 2. Pacuersl B 00bEMHOM aHaIHM3e.

KucnorHo-ocHoBHOe TuTpoBaHue (Merox HelTpanusauuu). CylmHOCTE METOAA.
Bbruncnenne pH B pas3nuuHble MOMEHTHI TUTPOBAaHUS M TOCTPOEHHS] KPUBBIX THUTPOBAHUS
CHJIBHBIX U cHa0bIX KHUCIOT M OCHOBaHMHA. KHCIOTHO-OCHOBHBIE WMHIMKATOPBI, (UKCAIHS
KOHEYHOM TOYkM TuTpoBaHus. OOmacTte mnepexoja oKpacku wuHauKaropa. Ilokaszarens
tutpoBanus (pT) wuwHaumkaropa. Haumbomee pacmpocTpaHeHHbBIE  KUCIOTHO-OCHOBHBIE
UHAMKATOpBL. BpIOOp MHAMKATOpA.

Pa3nen 3. MeTtoa HeliTpanu3anuu.

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

Pa3nea 4. MeToabl KOMIJIEKCOMETPHH U PeAOKCHMETPHH.

Kommnexkconomerpus. OOmasi  xapakTepucTHMKa U NPAKTUYECKOE IPUMEHEHHE.
Kommnexkconomerpuueckoe TtuTpoBanue. CymHOCTh Meroaa. TpeboBaHUS K peakUusM
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KOMIUIEKCOOOpa3oBaHus. XelaTOMETPHs: HUCIOIb30BAaHUE AMHHOIMOIUKAPOOHOBBIX KHUCIOT B
TUTPUMETPUYECKOM aHaIH3e. DTUICHIUAMUHTETPAyKCyCHAsI KHUCIOTa M €€ JTUHATPUEBas COJIb
(xommutekcoH 111, D/ITA) kak xenarooOpa3yromuil peareHT. MeTalsIoXpOMHbIE HHIUKATOPbI, HX
poirb B mpomecce  TuUTpoBaHHSA.  OKHCIUTEIHHO-BOCCTAHOBHUTEIBLHOE  THUTPOBAHHE.
Knaccudukanus MeTo10B XapakTepUCTUKA H TEOPETUICCKUE OCHOBBI MeToAa. MossipHas Macca
SKBHUBAJIEHTAa OKHUCIUTENECH M BoccTaHoBUTeNe. YpaBHeHue Hepncra. Iloctpoenune KpuBbIX
TUTPOBAHUS B METOZaX PEAOKCUMETPHHU.
Pazpnen 5. BecoBoii ananu3.

['paBumerpuueckuit meto ananuza. CymHocTs MeTo/1a. OCHOBHBIE BUJIbI TPABUMETPHHU.
[TocnenoBaTenbHOCTh  BBINOJIHEHUSI  TPaBUMETPUYECKOro  aHanusa. lIpeumymiectBa u
HepoctaTku. Ocaxknaemas u BecoBas (TpaBuMeTpuueckas) (OpMmbl. YCIOBHUS TOTYyYSHHS
0Ca/KOB. SIBJICHMS, BIIMSIOIIME HA IMPOIECC OCAXKICHHS W XapakTep 0Opa30BaHHBIX OCAIKOB.
Pacuets! B rpaBuMeTpun. I'paBuMeTpuyeckuii haktop.

Moayab 3. DU3HKO-XMMHYECKHE METOAbl AaHAJIN3A.

Paznen 1. Daekrpoxummnueckue Metoabl. [lorenunomerpus.

DIIEKTPOXUMHUYECKUE METO/BI. IToreHnmomeTpusi. Knaccudukanmst
MOTEHLIMOMETPUUYECKHUX METOI0B aHajiu3a. MeTton rpagynupoOBOYHOTO rpaduka.
[TorenimomeTpudeckoe  TuTpoBanue. MHrerpambHas u  auddepeHIuaIbHble  KPUBBIC
MOTEHIIMOMETPUUECKOTO TUTPOBaHMs, KpuBas ['pana. OmnpenesneHue TOYKHA SKBUBAICHTHOCTH C
MOMOIIBIO KPUBBIX TUTPOBAHUS. BUIBI AIIEKTPOIOB M MpHUeMbl pabOThl ¢ HUMHU. MHAMKATOpHBIC
anekTpoibl. CTEKJISIHHBIN JJIEKTPOJ Mg u3MepeHus: pH pacTBOpoB. DJIEKTpoJbl CpaBHEHUSI.
[TpuGopsl 1 TEXHUKA H3MEPEHUH B TOTECHITMOMETpUH. [TOTEHITMOMETPHS B XMMHUYECKOM aHAJIM3E.

4.3. [lepeueHb TeM JIEKIMIA.

Ne O0neM yacoB
n/n Tema Jeknmun Ounas 3aounasn
dpopma dopma
Monayas 1. KayecTBeHHBbIH aHAJIN3. 2 1
Paznen l. IIpeamer AHAJMTUYECKON XUMUH.
1 | Teopernueckue OCHOBEI XUMHYECKOTO aHaJIHn3a. 2 1
KauecTBeHHBIN aHaIN3.
Moayas 2. KosimuecTBeHHbIH aHAIN3. 16 45
2 Pasnen 1. KoanuecrBeHnslii ananu3. OCHOBHBIE IIOHSATHS U 9 1
onpeeIeHus
3 | Pazmen 2. Pacuersl B 00EMHOM aHAIHU3E. 2 0,5
4 | Pazmen 3. MeTon HeWTpanu3aluu. 4 1
5 | Paznen 4. MeToibl KOMIJIEKCOMETPUU U PEJOKCUMETPHH. 4 1
6 | Pasmen 5. BecoBoii ananus. 4 1
Moayab 3. ®DU3HKO-XHMHYECKHE METObI aHAJIN3A. 4 0,5
7 Paznen 1. DnekTpoXxuMHUuecKue METO/IbI. 4 05
ITorenumomeTpus. ’
Hroro 22 6

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)
He mpexycMoTpeHs! yaeOHBIM TTPOIIECCOM




4.5. [lepeueHb TeM J1a00pPaTOPHBIX PadOT.

Ne O0BLeM yacosB
n/n Tembl 1ab0opaTOpPHBIX padoT Ounasn 3aounas
dbopma dopma
Moayasb 1. KayecTBeHHbIIT aHAIU3. 8 0,5
Paznen 1. [Ipenmer AHAJIMTUYECKOMN XUMHH.
1 | Teoperuueckue OCHOBEI XUMHYECKOTO aHaju3za. 8 0,5
KauecTBeHHBIN ananus.
Monayab 2. KosimuecTBeHHbIH aHAIN3. 22 45
2 Pa3nen 1. KomnuectBeHubli aHann3. OCHOBHEIE IIOHITHS U 2 05
ONpEAEICHUS ’
3 | Pazmen 2. Pacuersl B 0066MHOM aHAIH3E. 2 0,5
4 | Paznmen 3. MeTton HeWTpanu3aluu. 4 1
5 | Pazgen 4. MeToIbI KOMIUIEKCOMETPHH M PEIOKCUMETPHUH. 8 1
6 | Pasnen 5. BecoBoii ananus. 6 15
Moayab 3. Du3nKo-XUMHYEeCKHe MEeTOIbI AaHAJIN3A. 6 1
7 Paznen 1. DnexTpoxuMuyecKrue METOIBI. 6 1
[ToTeHmomeTpws.
Htoro 36 6

4.6 Buabl caMoOCTOSITEbHOH PadoOThl CTYAEHTOB M TepedyeHb Y4eOHO-MeTOIHYeCKOro
obecneveHHus 1151 CAMOCTOATEJbHON PadoThI 00yUYalOUXCs.

4.6.1 IloAroToBKAa K Ay AUTOPHBIM 3aHATUIM

[lepen ovepenHbIM ayIUTOPHBIM 3aHSATHUEM CTYJIEHTY HEOOXOJMMO 3aKpENUTh IOJIyYE€HHBIE
3HaHus. [ 3TOoro He06xX0MMO:

- U3YYNUTh KOHCIIEKT JIEKIUI 11O MPEBbIYIIEH TEME;

- U3Y4YUTb COOTBETCTBYIOIIMN pa3zen 10 TEME B OCHOBHOU U JIONOJIHUTEIBHON PEKOMEHAYEMOM
JUTEpATypE;

- BBIMOJIHUTH MUCbMEHHOE JIOMAIIIHEe 3a/1aHue (€CiId IPeAyCMOTPEHO).

4.6.2 IlepeyeHb TeM KypcOBBIX padoT (IPOEKTOB)
Kypcosbie paboTs! (mpoekTsl) He mpenycMoTpeHsl.
4.6.3 Ilepeuyennb Tem pedepatoB, pacueTHO-TpaduIecKux padbor

Pedepatsl, pacueTHO-Tpaduueckre paboTsl HE MPETYCMOTPEHBI.

4.6.4. IlepeyeHb TeM H Y4YeOHO-METOAMYECKOr0 oOecrevyeHHs IS CAMOCTOSITeJbLHOM
padoThI 00yYAKOIIMXCS.

O0BéM, U
5 YyeOHO-MeTOINYECKOE
Ne n/m |Tema camocTosTenbHOM PabOTHI dbopma oOyueHus
obecrieyeHue
oyHasg | 3a04Hasd
Monyasn 1. KauecTBeHHBII aHAIN3 6 16
Paznen 1. [Tpeamer [1,5]
1 AHAITMTUYECKOU XUMHUH. 6 16
" [Teopernueckue OCHOBBI
XAMHYECKOT0 aHaJIN3a.




O0BéM, U
N VueOHO-MeTOIUUECKOe
Ne i/t [Tema camocTrosiTenbHOM paboThI dopma o0yueHHs
obOecreyeHue
OYHas | 3a04Has
KauecTBEeHHBIN aHAIN3
Monayab 2. KosnyecTBeHHbIH aHAIN3 33 80
Pasnen 1. KonnuecTBeHHBIH [1,2,4,5]
2. aHai3. OCHOBHEIE ITOHATHS U 6 16
OTIpeICTICHUS
3 Pa3nen 2. Pacuetsl B 00bEMHOM [[5,3] - 16
AHaJIn3e.
4 Pai):[en 3. Mertoz([1, 2, 4,5] 5 16
HEHTpaTU3aI1H.
Pasmen 4, Meronsi[1, 2,4,5]
5. [KOMIUIEKCOMETPHH 7| 7 16
PCIIOKCUMETPHH.
6. |Pasmen 5. BecoBoli aHanus. [1,2,5] 7 16
Moayab 3. DU3HKO-XUMHYECKHE MeTOAbl AaHAJIN3A 7 18
7 Pasnen 1. Dnekrpoxumuyeckue ([1,2,4,5] 7 18
" etogsl. [loreHnmomerpusi.
Bcero 46 114

4.6.5. IlepevyeHb TeM 3aHATHII 111 KOHTAKTHOI padoThI B JIEKTPOHHOM cpee

Ne Y4eOHo- O0bem yacoB
n/n Tema nexkuun METOAUYECKOe Ounasn 3aounas
obecrnieueHue dopma dhopma
Moayasb 1. KayecTBeHHbIIT aHAIU3. © 2 -
Paznen 1. Ilpenmer aHanuTUYECKOM XHWMHHU. %
1 | Teopertuueckne OCHOBBI XUMUYECKOTO aHATU3A. | 2 2 -
KayecTBeHHBIN aHAIN3. =l=
. =
Moayas 2. KonnyecTBeHHBIH aHAJIN3. =l 16 -
= =g
2 Pazgen 1. KonnuectBennsiii ananu3. OCHOBHbIE 2 =3
TIOHSITHUSI U OTIPEICIICHHS 22>
" £S5«
3 | Paznen 2. PacueTsl B 00bEMHOM aHaU3e. &= I E 4 -
z 5%
4 | Paznmen 3. Metoa HeliTpan3aiium. S g ol g( 4 -
o=t SERe) &)
5 Pasznen 4. Metoapl KOMIUIEKCOMETPHH U H § 5 4
PENOKCHMETPHH. =R
Q O
6 | Pasmen 5. BecoBoii anamus. E* o 4 -
S
Moayab 3. PU3NKO-XUMHUYECKUE METOIbI 2 = 4
aHaJM3a. o §
7 Pazgen 1. DnexTpoXxuMHYECKrEe METOBI. < 4
[TorenmomeTpusi.
Hroro 22 -
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4.5.6. lpyrue BUAbI CAMOCTOATEIbHOI pad0ThI CTYA€HTOB.

Ne .
i Bun camocrositenbHON paboTh
1. Odopmiienne pabouux TeTpasei ¥ OTYETOB O JTA0OPATOPHBIM paboTam

4.7. IlepeyeHb TeM U BU0B 3aHATHI, IPOBOAUMBbIX B HHTEPAKTHBHOM (popme

Ne dopma WNHTepakTuBHBIN O0newm,
Tema 3anaTus
n/m 3aHATUA METO/T q
Mertox HeWTpaIU3aLUH.
JlaGopaTopHas A p .
1 AGoTa Omnpenenenue kKapOOHATHOM [TpakTuka 4
p HKECTKOCTHU BOJIBI
MeTo 1 KOMIIIEKCOHOMETPHH.
JlaGopaTopHas .
2 aGoTa Ornpenenenne 001Ie )KeCTKOCTH [TpakTuka 4
P BOJIbI
O6cyxnenue u
JlabopaTopHas [ToTenmomeTpuueckoe YHRAC
3 CUCTCMHBIN aHAIIN3 4
pabora TUTPOBaHUE
OO6cyxnenue u
2 CemuHnap Pacuersl B 00beMHOM aHan3e YHAE 4
CUCTEMHBIN aHaIIN3
Bcero 16
5. @oH/ O1IEHOYHBIX CPEJCTB /s NMPOBeIeHNUsI IPOMEKYTOUYHOI aTTecTAlNU

[TonHoe omnmcanue (oHIA ONEHOYHBIX CPEACTB TEKYIIEH M TPOMEKYTOUYHOW aTTecTaluu
o0yyaroIuxcs ¢ MepeyHeM KOMITeTEHIIMH, ONMCaHUeM IoKa3aTeNe U KpUTepueB OLICHUBAHUS
KOMHGTGHHHﬁ, IIKaJI OOCHUBAaHW, TUIIOBBIC KOHTPOJIBHBIC 3aaHA U METOJUYCCKNEC MAaTCPpHAJIbI
IIPEICTABIICHBI B IPUJIOKEHUHU K HACTOSIIEH ITPOrpaMMme.

6.

6.1.

6.1.1.

YueOHO-MeTOAMYECKOE 00ecIIeYeHNne TUCIATLINHBIL.
Pexomenayemas iureparypa.

OcHoBHas iuTEpaTypa.

o/

ABTOp, Ha3BaHWE, MECTO U3/IAHUS, U3]1-BO, TOJI U3IaHUSI, KOTUIESCTBO CTPAHUI]

Komn-Bo 3Kk3. B
OnobIMOTEKE.

AnanuTHueckass XuMmus. XHMMHUYECKME€ METOJbl aHaiuu3a: ydeOHoe
nocobue / H. C. 'omy6esa, O. B. bensesra, . B. Tumomyk [u np.]. —
Kemeposo : Keml'VY, 2020. — 136 ¢. — ISBN 978-5-8353-2663-1. —
TekcT : anekTpoHHbIH // JIaHb : 371eKTpOHHO-O0MOIMOTEYHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/162572

BacunseB B.II. Anamutuueckass xumwusi. JlaGopaTOpHBIM MHpPaKTUKYM:
yuebHoe mocobue anst By3os/ B.II. Bacunbe, P.Il. Mopo3oBa, A.A.
Kouepruna; monm pen. B.II. BacwibeBa. — 3-¢ u3m., crepeoTuir. —
M.:[Ipocda, 2006.— 414, [2] c.: un. ISBN 5-358-00578-1

73

BacunbeB, B.II. Amnamutnueckas xumus. COOpHMK BOIPOCOB,
ynpaxHennil u 3agad: B.I1. Bacunwes, JI.A. Kouepruna, T.Jl. OpnoBa;
non pexn. B.Il.BacunbeBa. — 4-¢ usn., crepeotun. — M.: Ipoda, 2006 r.
—386, [2] c. : mn. ISBN 5-358-01175-7

Kycakuna, H. A. Ananutudeckas XuMUS M (U3HKO-XUMHYECKHE
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Ne Kon-Bo 3k3. B
ABTOp, Ha3BaHUC, MCCTO U3AaHNA, U31-BO, 'O U3JaHUA, KOJIUUCCTBO CTPAHUI]

/1 oubnmorexe.
MeTOo/Ibl aHau3a : yueonoe nmocoodue / H. A. Kycakuna, T. 1. bokosa, I'.
I1. FOcymoBa. — HoBocubupck : HI'AY, 2010. — 118 ¢. — Tekcr:
3JIEKTpOHHBIN // JIaHb : 3neKTpoHHO-OMOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/4555

5 [InmasoB i.r., bensera B.A. AHanutnyeckas XHMHSL. 30

KonmyectBennsiit ananus.- Jlyranck: JIHAY, 2012 r. — 193 c.

6.1.2. lonosiHuTEIbHAS JIUTEPATYpPA.

Ne
i ABTOp, Ha3BaHUE, MECTO M3JIaHUs, U3/1-BO, TOJ U3IaHUS, KOJTUYECTBO CTPAHUII
AnanuTnueckass XuMmus : yde0. Ui MCIIOJIb30BaHMs B 00pa3oBaTEIbHOM IpoLecce
6 00pa3oBaTeNbHBIX OpraHu3aIuii, peaTn3yoNx POTPaMMBbI CpemHero
" | mpodeccroHabHOrO 00pa3zoBaHusa MO crnen. "TexXHOJOrus aHaJIUTHUYECKOrO KOHTPOJIS
XUMH4YecKknx coeaunenmit” / pen. A. A. Mmenko. — M. : Akagemus, 2021. — 480 c.
; Eropos B.B., Bopo6rseBa H.U., CunsBectpoBa W.I". Heopranuueckas u ananutTuieckas
| xumus. Anaautudeckas xumus. Jlaas, 2014 1. -144 c., http://e.lanbook.com/book/45926
Anekcanaposa, T. II. Ananutnyeckas xumus U (pU3NKO-XMMHUYECKHUE METOJIbl aHAJIM3a :
yuebHoe mocobme / T. II. Anekcanmpoa, A. M. AmapueB, A. A. KazakoBa. —
8. | HoBocubmpck : HI'TY, 2016. — 106 c. — ISBN 978-5-7782-3033-0. — Tekcr :
SJCKTpOHHBIM /  Jlaub  :  3JMeKTpoHHO-OMOnMoreuHas  cuctema. —  URL:
https://e.lanbook.com/book/118503
6.1.3. MeToanueckue yKkazaHusi AJ1s1 00Y4aIOUIMXCSI 10 OCBOECHUIO THCIMIIJIMHBI.
Ne
i ABTOp, Ha3BaHUE, MECTO U3AAHUS, U3/1-BO, TOJ U3aHMsI, KOJIMYECTBO CTPAHUI]
[[aBoB LI.I'. JlaGopaTopHBIH NPaKTUKYM IO AHAIUTUYECKOW XUMMH Il CTYIEHTOB
9. [(bakynbTeTa BeTEpUMHAPHOM  MEIMIMHBI, AarpOHOMHUYECKOIO U  300MH)KEHEPHOTO
(paxynbreroB.JIHAY,2014.
6.2. Ilepeuennb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTn «HTepHET»

(nanee - cerb «AHTEpHET»), HEOOXOAMMBIX VIS OCBOCHUS JUCIUIJIMHBI.

Ne n/mm HasBanue nHTepHET-pecypca, aipec U pekuM JoCTymna
1. [rnextponnas obpazoBatenbHas cpena JITAY
2 (O6pazoBatenbHblil mopran Kyol'AY [OnexTponHslii pecypc]: Pexxum nocryna:
" http://edu.kubsau.local (nara o6pamnienus: 25.08.2022).
3 [DitekTpoHHO-0MOoTeYHas cucteMa «Aficoyk» (iBooks) - http://ibooks.ru (zara
" loOpamenus: 27.08.2022).
4 [D11eKTPOHHO-OMOIMOTeYHAasE CUCTeMa u3aaTeNbeTBa «Jlauby - http://www.e.lanbook.com
" [(nmara obparmienus: 21.09.2022).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. Jpremier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mata
oOparienus: 05.09.2022).
5 BapyOexxHas 6a3za JaHHBIX pedepUpyeMbIX HayuHbIX KYpHaAJIOB Agris -
" http://agris.fao.org (nara obpamenus: 10.09.2022).
7. |Hayunas snektponnas 6u6nmoreka eLIBRARY.RU.
8. [CnpaBouno-uHpopmarmonHas cuctema "Koncynprant [Tmroc".
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6.3. CpeacrBa o0ecnieyeHnsi OCBOCHUS TUCIUIINHBI.
6.3.1. KomnblorepHble 00y4yamye 1 KOHTPOJIMPYOIIMe NPOrPaMMBbl.

No | Buja yueOHOTO
/1 3aHSTUS

HaumenoBaH#e mporpaMMHOTO
obecrieueHus

@OyHKIKSA TPOTPAMMHOT0 00ecIIeyeHUs

o0yuenus Moodle.

Microsoft Office 2010 Std.

MOJICTIUPY
KOHTPOJIb fommas obOyuaromias
1 Uleknuu CucremMa JUCTAHIIMOHHOI'O + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
2 |[Ipaktuueckue |[CHcTeMa JUCTAHIIMOHHOTO + + +

6.3.2. Ayauo- ¥ Bu1€0nocoousl.

Ne n/n

Buj nmoco0ust, HauMeHOBaHHE

Aynno- v BUJICOTIOCOOUS HE TIPEyCMOTPEHBI.

6.3.3. KoMmnbroTepHbIe Mpe3eHTANNH YUeOHBIX KYPCOB.

Ne i/t

Tewma, Buj 3aHATHS

KomnbioTepHble npe3eHTanuu y4eOHbIX KypCOB HE IPEyCMOTPEHBI.
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7.0nucanne MaTepuaJbHO-TEXHHUYECKOH 0a3bl,

HEOOXO0AMMOM JJIsl  OCYIeCTBJICHUSA

06p330BaTeJ'[bHOFO npouecca mo TMCUIIJINHE

/o

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

3aHATUI

[lepeuenb 0OCHOBHOTO 000pYI0BaHUs, MPUOOPOB U
MaTEepUajoB

[-417 — y4eOHast ayIuTOpHS
s IPOBE/ICHUS
TEKIIMOHHBIX, J1A00OPATOPHBIX
U [PAKTUYECKUX  3aHATU,
IPYMIIOBBIX "
VH/IMBUTYaJIbHBIX
KOHCYJIbTALINH,

KOHTPOJIS,
aTTEeCTAllNU
CaMOCTOSITEJIbHON PabOoThI

TEKYIIETrO
IIPOMEKYTOUHOU
U

Cron — 10 wr., cryn — 28 wr., mkagp — 4 wr., Tym604ka — 1
mT., MapTa — 2 MmT., Jocka — | mT., mKkad CymuiabHbI — 1
mr., mypenpHas meyb — | mr., nenrpudyra — 1 mrT.,
nmabopaTopHOoe 000pynOBaHHE (BEChl TEXHO-XHMMHYECKHE,
mKa(bl CYIIMIBHBIC, BBITSHKHBIC, BOASHBIC OaHu, My(eapHas
neub W Jp.), JaboparopHas mocyna (KOJObI, MHUIETKH,
OIOpeTKH, BOJSHBIC XOJOJWIBHUKH U TIp.), XUMHYCCKHE
[PEaKTUBBI, IEMOHCTPAIIMOHHBIE MaTepHallbl (CTEHIbl U TIp.),
y4eOHO-METOINYECKUE MaTEpUaIIbI.

[-415 — y4eOHast ayIuTOpHS
s IPOBE/ICHUS
JIEKIMOHHBIX, J1a00paTOPHBIX
U IPAaKTUYECKUX  3aHATUH,
CPYIIIOBBIX "
VH/IMBUTYaJIbHBIX
KOHCYJIbTALUH,

KOHTPOJIS,
aTTecTalluu
CaMOCTOSITENIbHON PabOTHI.

TEKYIIETrO
IIPOMEKYTOUHON
U

Cron — 18 mr., cryn — 16 mr., mkadp — 2 mwr., mKad,
BBITSDKHOM — 1 1mT., TymOouka — 1 mr., jgabopaTopHOeE
000pyI0BaHue (BeCBI  TEXHO-XMMHYECKHE,  IIKa]bI
CYLIMJIbHBIE, BBITSDKHBIE, BOJSIHBIE OaHU U JAp.), 1abopaTopHas
nocyna (KoJIObl, MUTIETKH, OFOPETKH, BOJISHBIC XOJIOMIbHUKI
U 1p.), XUMHUYECKHE pEAKTUBBI, JEMOHCTpAIlMOHHbIEC
MaTepuanbl  (CTEHJbI np.), y4eOHO-MeToIuYecKue
MaTepHabl

n




8. MexaucuuIinHapHble CBS3H

IIpoTokou
COIJIACOBaHUs paboyel NporpaMMsl ¢ APYrUMU AUCHUIUIMHAMU

. [Ipemoxenuss 00 U3BMEHEHUSX B
HaumenoBaHve TUCIUIIINHEL, C Kadenpa, ¢ xoropoi .
paboueii mporpamme. 3aKIIIOUCHIE

KOTOPOW MPOBOJMIOCH COTNIACOBAHKE | MPOBOJMIOCH COTIACOBAHUE
00 UTOTrax COriIacOBaHMs

HI/IH_IGBaSI XHUMUA XUMHUHN coriaCoBaHO

buonoruyeckas xumMus XUMHUHN COorjzaCcoBaHoO

dusnyeckas u KoJJtonaHass XUuMHA XUMHUHN coriaCcoBaHO




Jluct u3mMeHeHuit pabovel IporpaMMel

Ipunoowcenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3acenaHus

kadenphl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

[Iepeyenb OTKOppEK-
TUPOBAHHBIX IYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi
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Ipunoowcenue 2

JIuct nepuoauecKux MpoBEpOK pabodelt IporpaMMel

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI

17




Ipunoowcenue 3

MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE VUPEX/IEHUE BBICILIETO OBPA30OBAHUSA
«IYTAHCKUM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHHU K.E. BOPOILIMJIOBA»

POHJ OHEHOYHBIX CPEJACTB

10 AUCHUIIIINHE (MOIIy.HIO) «AHaIMMTHYECKAs] XUMHS U (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG METOABI aHAJIU3a»

Hamnpasnenne noarorosku: 19.03.03 IlpoayKThl nUTaHUs KMBOTHOTO MPOUCXOKICHUS
Hampasnennocts (nmpoduis): TexHomorus msica U MACHBIX IPOJYKTOB
YpoBeHb mpodecCHoHAIBHOTO 00pa3oBaHus: OakaiaBpuat

I'ox mauama moaroroBku: 2023

Jlyranck, 2023
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1. MIEPEYEHb KOMIIETEHIIAMN, ®OPMHAPYEMBIX JJUCIIUILJIMHOMN, U IINIAHUPYEMBIE PE3YJIbTATHI OBYUEHUS

Kon DopmyJIHpPOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTH>KCHHUS (ypoBeHb) pe3yNIbTaThl 00yICHHUS (unm) pasnenos CpEeICTBa
JUPYyEeMO KOMITIETEHIINH KOMIIETEHIINH OCBOEGHUS JUCUHUTIIIUHBI Texymmit [IpomexxyTou
i KoMIIE- KOMITETCHIIN KOHTPOJIb Has
TEHIIUU u aTTecTanus
OIIK-2 Criocoben OIIK.2.1. 3naer | [lepsniii aTan | 3HaTh: ocHoBHbIe | Moaynbs 1. KauectBennsiii | TecTsl 3auer

MPUMEHSITh u IpaMOTHO | (MIOPOTOBBIM | XMMHUYECKUE 3aKOHBI, UX | aHAIU3. 3aKpBITOTO
OCHOBHBIC omepupyeT YPOBEHbB) TEOpETUUECKHE OCHOBHI U | Pa3nen l. [Ipeamer | Tumna
3aKOHBI K METOJIbI | OCHOBHBIMU o0JacT NpPUMEHEHUs B | aHAUTHYECKON XUMHH.
UCCJIEJOBaHUM 3aKOHaMHU u npodeccnoHaTBEHOM Teoperuueckue OCHOBBI
€CTECTBEHHBIX METOJIaMU JeSITeNIbHOCTH XUMHUYECKOTO aHanusza.
HAYK JUIs HCCIICIOBAHU I KauecTBeHHbII aHAIKU3.
pelieHus 3aaau €CTECTBEHHBIX Monynb 2.
mpoQeCCHOHANIBH | HayK TS KonnuectBeHHbIN aHAIHS.
Ol IeATENIbHOCTU. | pelIeHusl 3ajad Pazgen 1. KonnuectBeHHbIN
npodeccuoHanb aHanu3. OCHOBHBIC TTOHATHS
HOM U OTIpEeIeTICHUS.
JIESITEIbHOCTH. Paszgen 2. Pacuerni B
00BEMHOM aHaM3e.
Pazgen 3. Merton
HEUTpaIU3alUu.
Pasnen 4. Mertonast
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
Monyns 3. dusuko-
XUMUYECKHE METObI
aHayu3a.
Paznen 1.
DIEKTPOXUMHUIECKHE

MCETO/JBI. HOTCHI_II/IOMCTpI/ISI.




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJUPYEMOU JIOCTH>KCHHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpEeICTBa
Bropoii stan | Ymersn: npumeHsaTh | Moayne 1. KauectBennslii | Bomnpockl miist | 3auer
(IpOABUHYTHI | METOABI ~ XUMHUYECKOTO | aHAJIHU3. orpoca
1 ypOBEHB) aHamu3a, oneHuBath | Paznen 1. [Ipenmer
pe3yJIbTaThl AHATUTUYECKOMN XUMUHU.
TEOPETHYECKOTO u | Teopernueckue OCHOBBI
AKCIEPUMEHTAIIBHOTO XUMHUYECKOTO aHayu3a.
nccaea0BaHus KauectBennslii ananus.
HEOPTraHUYECKUX Mopnyne 2.
BEILIECTB. KonuuecTBeHHbIi aHaus.
Pasznen 1. KonnuectBeHHbl
aHanu3. OCHOBHbIE TOHATHS
U OIIpe/IeTICHUsI.
Pazgen 2. Pacuetsl B
00BEMHOM aHaNM3eE.
Paznen 3. Meron
HEUTpaIU3aLUN.
Paznen 4. MeTtoasl
KOMILIEKCOMETPUU u
PENOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
Monayns 3. duszuko-
XUMUYECKHE METO/IbI
aHanu3a.
Paznen 1.
DIEKTPOXUMHUYECKUE
Metoabl. [loTeHmmomeTpus.
Tperuii oTan | Biaaaers: HaBbikamu | Monyne 1. KauectBennslii | [Ipaktnueckue | 3auer
(BBICOKUI paboThl ¢ peakTUBaMHU U | aHAJIU3. 3a/1aHUS
YpOBEHB) nabopaTopHBIM Paznen l. [Ipeamer
obopynoBaHUEM, AHATUTHIECKOMN XUMUH.
HE0OXO0TMMBIMH st | Teopernueckue OCHOBBI
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Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJIMPYEMOU

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyembie
pe3yNIbTaThl 00yICHHUS

HaunmenoBanue moayieit u
(wn) pa3aenon

HammeHoBaHHE O1IEHOYHOTO
cpencTBa

MPOBEJICHUS HAaY4YHBIX
HUCCIIENOBAHUIA.

XAMHYECKOT0 aHaJIu3a.
KauecTBeHHbBIN aHaImM3.
Monaynb 2.
KonnuecTBeHHBIN aHAIN3.
Pa3nen 1. KonmuuecTBeHHEIN
a"anu3. OCHOBHbBIE OHSITHS
1 OTIPEICTICHUS.

Pasmen 2. Pacuersl B
00BEMHOM aHaIHu3eE.
Pasnen 3.
HEUTpaIU3aIliH.
Pasnen 4, MeTo b1
KOMILIEKCOMETPUH u
PEIOKCUMETPHH.

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

Pazgen 1.
DIEKTPOXUMHUYECKIE
Metoasl. [Torenimomerpus.

Meton

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

IlepBbIit
ATaI:
(oporoBbIit
YPOBEHbB)

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

Monayns 1. KauecTBeHHBIM
aHaJIns3.

Paznen 1.
aHAJIMTUYECKOM
TeopeTnueckue OCHOBBI
XHUMHYECKOT0 aHaImM3a.
KauecTBeHHEBIN aHaIN3.
Mopyns 2.
KonmmuecTBeHHBIN aHAIH3.
Pazgen 1. KonmmuecTBeHHBIH

[Ipeamer
XUMHUU.

TecTrl
3aKpBITOTO
THTIA

3auer
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yNIbTaThl 00yICHHUS (wn) pa3aenon CpeJicTBa
npodeccuoHanb aHanu3. OCHOBHbIE TIOHATHS
HOH U OIIpEeAeIICHUS.
NEATEILHOCTH. Pazgen 2. Pacuetsl B
00BEMHOM aHaH3eE.
Pa3nen 3. MeTton
HEUTpaIU3aLUN.
Pa3nen 4. MeTtonanl
KOMILIEKCOMETPUU u
PEOOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
Mopyns 3. dusuxo-
XUMUYECKHE METO/IbI
aHanu3a.
Pasnen 1.
DNEeKTPOXUMHUYECKUE

MCETO/BI. HOTGHHI/IOMeTpI/ISI.

Bropoii orarm:
(MIpOIBUHYTHI
i YpOBEHbD)

Ymern: [IPUMEHSATH
METOABl  XMMHUYECKOTO
aHanusa, OLICHUBAThb
pe3yJIbTaThI
TEOPETUYECKOIO u
JKCIEPUMEHTAIBHOTO
HCCIeN0BaHUs
HEOPTraHUYECKUX

BCIICCTB B 3aBHCHUMOCTH
OT IMMOCTABJICHHBIX 3aJ1a4y.

Mopynes 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.

Pazgen 2. Pacuetsl B
00BEMHOM aHaIN3E.
Pa3nen 3. Meton

Bomnpocs! st | 3auer

orpoca
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yNIbTaThl 00yICHHUS (wn) pa3aenon CpEeICTBa
HEUTpaJIU3allUH.
Pa3znen 4. Meroast
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.
Pa3nen 5. BecoBoii ananus.
Monynb 3. ®uzukKo-
XUMUYECKHE METO/bI
aHayu3a.
Pa3nen 1.
DIIEKTPOXUMHUYECKUE
Meroasl. [lorenimomerpus.
Tperuii otan: | Baaaers: HaBbikamu | Monyne 1. KauectBenHsblil | TecTbl 3auer
(BBICOKUT paboThl ¢ peakTUBAMU U | aHAJIU3. 3aKpBITOTO
YPOBEHbB) 1a00paTOPHBIM Paznen l. [Ipenmer | Tuma
o0opynoBaHueEM, aHAITUTHYECKOMN XUMUHU.
HEO0OXOTUMBIMHU st | Teopernueckue OCHOBBI
peuieHuss  KOHKPETHOW | XMMHYECKOTO aHanu3a.
3aJ1a4n KauecTBeHHbIN aHAIHU3.
npogeccuoHaIbHON Mopyns 2.
IEeATENbHOCTH KonnuecTBeHHbIN aHAINS.

Pa3nen 1. KonmnuecTBeHHBIN
a"nann3. OCHOBHBIE TOHATHUSA
U OTpeJIeICHUSI.

Pazngen 2. Pacuetsl B
00BEMHOM aHaIHU3E.

Pazgen 3. Merton
HEUTpaIU3alUU.

Pa3nen 4. MeTtoanl
KOMILIEKCOMETPUU n
PEIOKCUMETPHH.

Paznen 5. BecoBoii ananus.

23




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yNIbTaThl 00yICHHUS (wn) pa3aenon CpeJicTBa
Monaynb 3. dusuko-
XUMUYECKHE METO/IbI
aHanIM3a.
Pa3znen 1.
DNEeKTPOXUMHUYECKHE
Metoabl. [loTenimomerpus.
OIIK.2.3. [Tepssiii aTan | 3HaTh: KakuMm obpazom | Monyne 1. KauectBennsiit | TecTbl 3auer
HemoHcTpupyetr | (HOpOTOBBIA | MPUMEHSTh KOHKPETHBIE | aHAJIM3. 3aKpBITOTO
yMEHUE YpOBEHB) 3aKOHBI U METO/IbI Pazpnen l. [Ipeamer | Tumna
MIPUMEHSATD €CTECTBEHHBIX HAYK JUISl | aHAJTUTHYECKOM XUMUHU.
KOHKPETHbIE KOMILIEKCHOT O pemieHus | Teopernueckue OCHOBBI
3aKOHBI u MIPOU3BOICTBEHHBIX XUMHUYECKOTO aHamM3a.
METO/bI 3a/1a4. KauectBennslii ananus.
€CTECTBEHHBIX Mopnyns 2.
HayK JUTSt KonuuecTBeHHbIi ananus.
KOMIIJIEKCHOT'O Paznen 1. KonngecTBeHHBIM
peuieHus aHanu3. OCHOBHbIE TTOHATHS
MIPOU3BO/ICTBEHH U OTIpeJICTICHUSI.
BIX 3ajad. Paznen 2. Pacuersl B
00BEMHOM aHaU3e.
Paznen 3. Meron
HEUTpaIU3alUN.
Pa3nen 4. Metonasl
KOMILIEKCOMETPUH u
PEOOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
Moayns 3. duzuxo-
XUMUYECKHE METO/IbI
aHanu3a.
Paznen 1.
DIEKTPOXUMHUYECKUE
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Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJIMPYEMOU

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyembie
pe3yNIbTaThl 00yICHHUS

HaunmenoBanue moayieit u
(wn) pa3aenon

HammeHoBaHHE O1IEHOYHOTO
cpencTBa

Metoabl. [ToTreHmomeTpus.

Bropoii aran
(TIpOABUHYTHI
i ypOBEHbD)

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

Mopyns 1. KauecTBeHHBIN
aHau3.

Paznen l. [Ipeamer
aHAIIMTAYCCKOU XUMHUU.
TeopeTnueckue OCHOBBI
XUMHYECKOI0 aHaImM3a.
KadecTBeHHEIN aHAIIHN3.

Mopyns 2.

KonmuecTBeHHBIN aHAH3.
Pa3nen 1. KonmuuecTBeHHBIN
ananu3. OCHOBHBIE OHITHS
U ONpeIEICHUSI.

Pasnen 2. Pacuersr B
00BEMHOM aHaIHU3eE.

Pazgen 3. Merton
HEUTpaIU3alUu.
Pasnen 4. Mertoast
KOMIUIEKCOMETPHUH U
PEIOKCUMETPHH.

Pa3nen 5. BecoBoi ananus.
Monyns 3. ®dusuko-

XUMHYECKHE METO/IbI
aHaM3a.

Paznen 1.
DJEKTPOXUMUYECKUE

MCETO/JBI. HOTCHI_II/IOMCTpI/ISI.

Bomnpocs! pis
orpoca

3auer
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpEeICTBa
Tperuii aran | Baaaers: HaBbIKaMu Monayns 1. KaudectBennsiil | [IpakTtuueckue | 3ader
(BBICOKMI MIPUMEHEHUS aHaJIN3. 3a/laHus
YPOBEHbD) KOHKPETHBIX 3aKOHOB U Paznen 1. [Ipenmer
METOJIOB €CTECTBEHHBIX | aHAJIUTUYECKON XUMUHU.
HayK JaJ1s1 KoMIUIeKcHoro | TeopeTtuueckue OCHOBBI
perieHus XUMHUYECKOTO aHayu3a.
MIPOU3BOJICTBEHHBIX KauecTBeHHblil aHANHN3.
3a7ad4. Monaynb 2.

KonuuecTBeHHBIN aHAIU3.
Pazgen 1. KonnuecTBeHHBIH
aHanu3. OCHOBHbBIE MOHSATHS
U OTIpeJICTICHUSI.

Pazgen 2. Pacuetsl B
00BEMHOM aHaIHU3E.

Pazgen 3. Merton
HEUTpaIU3aLUN.
Paznen 4. MeTtoasl
KOMILIEKCOMETPUU u
PEAOKCUMETPHH.

Pa3nen 5. BecoBoi ananus.
Monayns 3. duszuko-

XUMHNYCCKHUC METOAbI
aHajau3a.

Paznen 1.
DNEeKTPOXUMHUYECKUE

MeToJbl. [loTeHnmomerpus.
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2. OIIMCAHHUE TOKA3ATEJIEN n KPUTEPHUEB OLIEHUBAHUSA
KOMIIETEHIIUM, OMMCAHME IIKAJI OIEHUBAHUSI
No | HaumenoBanue | Kparkas [Ipencrasn | Kpurepun onieHUBaHUS [lIxana
/Tl | OIIEHOYHOTO XapaKTEepUCTUKA eHue OIICHUBAHUS
CpeacTBa OLICHOYHOT'O OLICHOYHOT
cpeiacTBa 0 CpeicTBa
B (hoHIe
1. | Tecr Cucrema TectoBeie | B Tecte Boimomaneno 90- Ouenka
CTaHJAPTU3UPOBAHH | 3aJaHUS 100% 3aganumii «Omauuno»
BIX 3a/1aHui, (5)
MO3BOJISIOIIAS B Tectre BbmonHeHo 6onee | Ouenka
WU3MEPUTHh YPOBEHBb 75-89% 3apanuit «Xopouwio»
3HAHUH. (4)
B Tecre Bemonneno 60- | Ouenka
74% 3agaHuil «Yooenemesop
umenvHoy (3)
B tecre BbimonmHeHo menee | OueHka
60% 3anaHuit «Heyooseneme
OpUMENbLHO
)
bonbmas yacth | OneHka
OmpeneIeHu He | «HHeyodoerems
MpeJICTaBJICHA, oo | opumenvHo»
npejcTaBieHa ¢ rpyobiMu | (2)
OImrOKaMHu.
2. | Ompoc ®dopma paboThl, Bormpocs! k | [IpogeMoHCTprUpOBaHbI Ouenka
KOTOpasi MO3BOJISIET | OMPOCY npeArnojaraeMbie  OTBETHI; | «Omauyro»
OIIEHUTh KPYyro3op, NpaBUIbHO  Hcmosb3oBaH | (5)
YMEHUE JTOTUYECKU QIrOpUTM OOOCHOBAHHUI BO
MOCTPOUTH OTBET, BpeMsl DPACCYXKIEHUH; €CTh
YMEHHE JIOTHKA PaCCYXJICHHUII.
MPOJIEMOHCTPUPOBA [IponemMoHCTpUpPOBaHbI Ouenka
Th MpeArnojiaraeMble  OTBETHI; | «Xopouioy
MOHOJIOTHYECKYIO €CTh JIOTHKA pacCyxiacHuid, | (4)
pedb U UHbIE HO HETOYHO MCIOJIb30BaH
KOMMYHHKATHBHBIC IITOPUTM OOOCHOBAHUI BO
HAaBbIKH. Y CTHBIN BpeMsl pacCyXJICHHH M He
orpoc obiagaer BCE OTBETHI MOJIHEBIE.
OOJBIINMHU [TpoaeMOHCTPUPOBAHBI Onenka
BO3MOXKHOCTSIMU MpeJroiaraeMble  OTBETHI, | «Y0osremsaop
BOCITUTATEIBHOTO HO HETMPaBUIILHO | umenbHo» (3)
BO3JICHCTBHUS, HCIOJB30BaH AJIrOpUTM
C03/71aBast yCIOBUS 000CHOBaHMII BO  BpeMs
TUTST pacCyXJIeHU; OTCYTCTBYET
He(OpMaIbHOTO JIOTHKA paccyXJIeHUI;
oOmeHus. OTBETHI HE MOJTHBIE.
OTtBeThl He mpeacTaBieHbl. | OreHka
«Heydoerems
OpUMENbLHO
)




No | HaumenoBanue | Kparkas [Ipencrasn | Kpurepun onieHMBaHUS [lIxana
/1 | OLEHOYHOTO XapaKTepUCTHKA €HHE OIICHUBAHUS
CpeacTBa OLICHOYHOT'O OLICHOYHOT
CpeacTBa 0 CpeacTBa
B (hoHIe
3. | IpakTuuyeckue | HanpasneHo Ha [IpakTuuec | IIpoxemoHCTpHpOBaHO Ouenka
3aJaHuA OBJIAICHUEC Kue CBO6OI[HOC BJIAICHUC «Omauuno»
METO/IaMH U 3a1aHAs Hpoq)ecSHOHaHLHo- (5)
METOIUKaMU MOHSITUMHBIM aIapaToM,
M3y4aeMon BJIaJICHUE METOJAMU U
JTUCHUITAHBL. J171s METOJIMKAMHU JUCIUILTAHBL.
peneHus [Toka3zanbl crtocoOHOCTH
npeiaraeTcs CaMOCTOSITENILHOTO
pEeLINTh MBIIIEHMS], TBOPUYECKOI
KOHKpETHOE aKTUBHOCTH. 3aJjaHue
3a/laHue BBITIOJTHEHO B IIOJTHOM
(cutyanuro) 6e3 obbeme.
MIpUMEHEHUS [IponemMoHcTprpOBaHO Ouenka
MaTeMaTHYECKHUX BJIa/ICHUE «Xopouio»
pacyeTos. npodeccuoHanbHO- ()
MOHATUMHBIM  ammaparom,
MpU MPUMEHEHUH METOJ0B
U METOAMK JUCIUILINHBI
HE3HAYUTEIIbHbIE
HETOYHOCTH, MOKa3aHBbI
CIIOCOOHOCTH
CaMOCTOSITEJIBHOTO
MBIIIIEHNUS, TBOPUYECKOH
aKTUBHOCTH. 3ananue
BBIIIOJJHEHO B IIOJHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMHU.
ITponemoHCcTpUpOBaHO Onenka
BJIaJICHUC «Yooenemesop
HpO(beCSI/IOHaJ'ILHO- umensio» (3)
MOHSATUHWHBIM anmnapaToM Ha
HU3KOM YPOBHE;
JOTTYCKalOTCA OIMIMOKH TPHU
IIPUMEHEHUH METOMOB U
METOJTUK JUCITUTITUHBI.
3ajaHuEe  BBINOJHEHO HE
MOJIHOCTHIO.
He mnponemoncrpupoBano | Ouenka
BJIaJICHUE «Heyoosneme
HpO(becSHOHanLHo- opumensioy
MOHSATUHWHBIM  aIMaparom, ?)
METOJaMH U METOJUKAMH
IUCIMIUINHEI. 3ajaHue He
BBITIOJHEHO.
4. | 3auer 3auer Bormpocs! k | [IokazaHo 3HaHHE TeOpUH «3a4TeHo»
BBICTABJISIETCA B 3a4eTy BOIIPOCA, OHATUITHOTO
pe3ynbTaTe anmnapara; yMeHue
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Ne
/o

HaumenoBanue
OLIEHOYHOTO
cpencTBa

Kpartkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpeacTBa

[Ipencrasn
cHHE
OLICHOYHOT
0 CpeicTBa
B (hoHIe

Kputepuu onenuBanust

Ikana
OLICHHUBAHUA

MIOJIBEJICHUS] UTOTOB
TEKYIIETo
KOHTpOJI. 3a4€eT B
dhopme UTOrOBOTO
KOHTPOJIS
MPOBOAUTCS JUIS
oOyyarouxcs,
KOTOpBIE HE
CIIPABUIIUCH C
YacThIO 3aJaHul
TEKYIIETO
KOHTPOJISL.

COJIepXKaTeIbHO U3J1arathb
CyTh BOTIPOCA; BIIaJICHUE
HaBBIKAMH apTryMEHTAIUU 1
aHanu3a (aKToB, SIBICHUM,
MPOLIECCOB B MX
B3aHMMOCBSI3H.
BricTraBnsieTcs
00yJarIeMycs, KOTOPBIH
ocBouia He menee 60%
MIPOTPaMMHOI'0 MaTepHrasa
JUCIHAIIINHEI.

3HaHue MOHATUITHOTO
ammapara, TEOpUH BOIIpOCa,
HE IMPOJEMOHCTPUPOBAHO;
yMeHUe aHaJIN3UPOBATH
yueOHBIi  MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AaHAJUTHYECKUM
crocooom W3JI0KEHUS
BOIpoCca u BJIa/ICHUE
HaBBIKAMHM  apryMEHTAIMHN
HE MIPOJIEMOHCTPUPOBAHO.
OO6yuaromuiics OCBOWJI
MeHee 60% mporpaMMHOrO
Marepuaia JUCIUTUINHBI.

«He
3aUTEHO)

3HaHue MOHSITHIHOTO
ammapara, TEOpUH BOIIPOCA,
HE TMPOJEMOHCTPUPOBAHO;
YMCHHE AHATM3UPOBATH
yueOHBIIi  MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AaHAJTUTHUYECKUM
crocobom W3JIOKEHUS
BOIpoOCca u BIIQ/ICHUE
HaBBIKAMHU  apryMEHTAIMH
HE TPOIEMOHCTPUPOBAHO.
OO6y4aromuiicss He OTBETHII
HU Ha OJMH BOMPOC Ouiera
" JOTIOJTHUTETbHBIC
BOIPOCHI IK3aMEHATOpa.

Ouenka
«Heyooseneme
OPUMETLHOY

)

29



3. THIIOBBIE KOHTPOJIBHBIE 3AJIAHUA WJIA HWHBIE MATEPUAJIBI,
HEOBXOJMUMBIE 1 OHEHKHW 3HAHUU, YMEHUHU, HABBIKOB N (UJIN)
OIIBITA AEATEJBHOCTH

OuneHo4HBIE CpeCcTBa IS POBeIeHUs TEeKYero KOHTPOJIA
Texymuil KOHTPOJb OCYILECTBISAETCS IpPENnofaBaTelleM IUCLUIUIMHBI IPH INPOBEACHUU
3aHATUH B (pOpMe TECTOBBIX 33aJJaHU, YCTHOTO OIPOCA U MPAKTHYECKUX 3aJaHUH.

OIIK-2. Cnoco0eH NMpUMeHATh OCHOBHbIE 3aKOHBI M METOJbI HUCCJIETOBAHUN eCTeCTBEHHBIX
HAYK VISl pellieHus 327124 npodeccuoHAJIbHOM 1eATeJIbHOCTH

OIIK.2.1. 3HaeT ¥ rPaMOTHO ONEPUPYET OCHOBHBIMU 3aKOHAMH M METOJAMH HMCCJIeI0BAHUI
€CTeCTBEHHbIX HAYK /Il PelIeHUs 32124 NPo(ecCHOHAILHOM 1eATeJIbHOCTH.

IlepBblii 3Tan (MOPOroBbI YPOBEHb) — MOKAa3bIBaeT C(POPMHUPOBAHHOCTDL MOKA3ATEJIS
KOMIIETEHIMU «3HATb»: OCHOBHbIE XHMHUYeCKHEe 3aKOHbI, HX TeOpeTHYeCKHe OCHOBBHI H
00s1acTH NpUMeHeHHsI B MPOdecCHOHAIBLHOM 1eATeTIbHOCTH.

TecToBBIE 3aJaHUA 3aKpPbITOro TUIIA

1. lna To4HOr0 M3MepeHHsi 00beMa PAacTBOPOB B 00bLEMHOM aHa/U3€e HCHOJIb3YHOT
(BbI0OEpHTE OIUH BAPUAHT OTBETA):

a) MEpHbIE CTaKaHBI

0) MEpHBIE MEH3YPKHU

B) ITUIICTKH

r) OrOpeTKH

2. MoJsipHasi Macca 3KBHBAJIEHTA COJIM B peakuusX o0MeHa NMPOTEKAIOLIUX A0 KOHIA
PaBHA OTHOLICHUIO MOJISIPHOM MAacCChI COJIM (BbIOEpHUTE OIMH BAPDHAHT 0TBETA):

a) K CyMMe 4ncia KaTHOHOB M aHHOHOB

0) K 4MCITy KATHOHOB COJIH

B) K UMCITy aHHOHOB COJIN

I') K IPOU3BEACHUIO YHCIIa KATHOHOB HA YHCIJIO AHUOHOB COJIH.

3. ®opmyJia IKBUBAJIEHTA THIPOKCHIA HATPHUS B pPeakuusiX 00MeHA MPOTEKAWIIUX 10
KOHIIa (BbIOEpPUTE OMH BAPHAHT OTBETA):

a) sANaOH

0) 2NaOH

B) “aNaOH

r) NaOH

4. B 00beMHOM aHa/IM3e MCHOJIB3YIOT OJAHY M3 NPHBEJAEHHBIX HUKe KOHIEHTPAIU
pacTBopa (BbIOepHUTEe OAUH BAPHAHT OTBETA):

a) MOJISIpHAsl KOHLIEHTPALMs KOJIMYECTBA MOJIEKYJ pACTBOPEHHOTO BEIIECTBA

0) MomnspHas KOHIIEHTPAlUsi OHKBUBAJIEHTOB pPACTBOPEHHOIO BelllecTBa (HOpMaibHas
KOHIEHTpaLs)

B) MOJISUIbHAsI KOHLIEHTPALIUA

') MOJIIpHAsi KOHIIEHTpAIs KOJINYeCTBa HOHOB PACTBOPEHHOTO BELIECTBA.

5. MosasipHasi KOHIIeHTPalusi JKBUBAJIEHTOB PacTBOpa NOKa3biBaeT (BblOepuTe OIMH
BAPHAHT O0TBETA):

a) YHCII0 MOJIEH MOJIEKYJT PaCTBOPEHHOTO BellecTBa B 1 J1 pacTBopa

0) uKciio Mose MoJieKyJ pacTBopeHHOro Bemectsa B 1000 r pacTBopuTens
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B) YKCJIO MOJIEH SKBUBAJIEHTOB PACTBOPEHHOIO BellleCcTBa B 1 J1 pacTBOpa
T') YACJI0 MOJIEH SKBUBAJICHTOB pacTBOpeHHOro BemiecTBa B 1000 r pacTBOpUTENS

Kuaroun:

g |w|NE
W (o= A |w

6. IIpounTaiiTe TEeKCT W YCTAHOBHTE COOTBeTCTBHME. B MeTone HelTpanuzanuu
HCNOJb3YIOT pa3jiMuHble HHIANKATOPbI, KOTOPbIe M3MEHAIOT OKPACKY B 3aBHCHUMOCTH OT
peakuun cpeabl. YCTAHOBHUTE COOTBETCTBHE MeXAy MHIAMKATOPAMH M MX OKPACKOi B
HIeJIOYHOM cpeje:

Nuaukarop Oxkpacka B HIeJI0OYHOM cpeje
1. MetunoBslii OpaHKeBbIN a) KEJIThIN
2. AM3aprHOBBIN KEITHIH 0) MaJIMHOBBIIA
3. Jlakmyc B) KOPUYHEBBIN
4, denondraieuH I') CHHHI
1) GUONETOBBIN
€) 3eJICHBIN

Kirounm:
1 2 3 4
a hi§ r 0
Bropoii 3Ttan (IpOABHHYTHI YPOBEHb) — MNOKa3biBaeT CHOPMHPOBAHHOCTH

nokKasarejiss KOMIIETCHIHUM «YMETb)». INPUMEHATH METOAbI XHMMHYECKOI0o aHaJIu3a,
OIICHUBATDL PE3YJHbTATbl TEOPETUYECKOI0 M IKCHCPHMEHTAJBLHOIO HCCJICI0BAHUNA
HEOPraHU4Y€CKHUX BCIIECCTB.

3agaHus OTKPBHITOrO THIA (BONPOCHI AJIsl 0IPOCA):

1. Vkaxurte, 0 KakoM Impolecce HAET pedb: MPOLECC IMOCTENEHHOro J00aBICHUS
TUTPOBAHHOTO PACTBOPA PEAreHTa K aHAIM3UPYEMOMY PacTBOPY.

2. HazoBure MCTOA KOJHYCCTBCHHOIO XHMMHYCCKOI'O aHaJiku3a, OCHOBaHHBIA Ha TOYHOM
HN3MCPCHUHU MACChI BEIICCTBA.

3. llpoananm3upyiite, GopMyTUpOBKa KAaKOTO 3aKOHA BEIpayKEHA TAHHOH (POpMYyITOii:
N1V1: N2V2

4. YKaxuTe BEIMYUHY, O KaKOW HJET pedb: MOoKa3aTellb, ONPEACTSIONNI KOHIICHTPAIIUIO
+
MOHOB Bojiopoaa H' B pactBope.

5. YkaxuTe 0 KakOM TOHSTHUU HJET Pedb: YHUCIO TPAaMMOB BEIIECTBA, COJEPIKAIIECTOCS B
OJIHOM MUJUTHJIUTPE PAcTBOpA.
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Kuaroun:

1. TUTPOBAHUE
2. BECOBO# (rpaBUMETPHUYUCCKUH ) aHAIIU3
3. 3aKOH SKBHBAJICHTOB
4, BOJIOPOAHBIN MoKa3zaTesb (pH)
5. TUTP
Tpernii 3Tan  (BBICOKHII YpOBeHb) — MOKa3biBaeT C(HOPMUPOBAHHOCTH

MoKa3aTe/ii KOMIIETEHIIHH «BJIaJieTh»: HaBBbIKAMH PpadoTbhl ¢ peakTHBAMH U
JJa0opaTOpHbIM  000pPYyJI0BaHHMEM, HeOOXOAMMBIMM /IJIi TPOBeJEHHUS HAYYHBIX
HCCJIeI0BAHUM.

IIpakTuyeckue 3a1aHus

1. Ha M0J10K03aBO/1 MPUHUMAIOT MOJIOKO C TIOKa3aTeassMu KUCIOTHOCTH oT 16,00 mo 20,99°T.
VYkaxuTe, Ha KAKOM METO/I€ OCHOBBIBAETCS OTIPEICTICHNE KUCIOTHOCTH MOJIOKA.

2. Ompenenure METOJ, B KOTOPOM ONpEIENSEMbIi KOMIIOHEHT KOJMYECTBEHHO OCaXIAOT
XMMHUYECKHM CIIOCOOOM B BUJIE MAJIOPACTBOPHUMOI'O COCIUHEHHUSL.

3. I[aﬁTe onpeaciicCHue MEroaaM, OCHOBAHHBIM Ha OINPCACICHHUH PCAKIIMHU OKHCJICHUA-
BOCCTAaHOBJICHHA.

4. YKa)KI/ITe, 4TO MOKHO OHnpcacjnTb C IOMOIIBKO KPHUBBIX TUTPOBAHUA B
TUTPUMCTPUUICCKUX MCTOAAX aHAJIM3a.

5. YKaxuTe METOJbl KOJIMYECTBEHHOTO W TUTPHUMETPUYECKOTO aHa/IW3a, OCHOBAaHHBIE Ha
peakiusx o0pa3oBaHUs Pa3TUYHBIX KOMIUIEKCHBIX COSTUHEHUM.

Karoun:

METOJI HEUTPpAITU3aLUU
METO/T OCAXKICHUS
OKCI/IHI/IMeTpI/Iﬂ

BBIOOpP MHIMKATOpa
KOMIUIEKCOMETPHS

S EI RN

OIIK.2.2. OcymecTB/isieT BbIOOP 3aKOHOB M METOAOB MCCJIeI0BAHUI
€CTEeCTBEHHBbIX HAyK /JIf PpelleHus KOHKPeTHON 3aJa4yu 1npogecCHOHAIBHOU
NAeATe1bHOCTH.

IlepBbiii 3Tanm (MOPOroBbIH YPOBEHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH
NMOKA3aTeJI1 KOMIIETEHIMH «3HATh»: KAaKHM 00pa3oM ocCyliecTBJIsieTcs BbIOOp
OCHOBHBIX XHMHYECKHMX METOA0B HCCJIEI0BAHMH, MX TeOpPeTHYeCKHe OCHOBBI /ISl
pelieHrs KOHKPETHOH 3a1a4H NPo¢ecCHOHAIBHOM AeATeILHOCTH.

TecToBbl€ 3aHaHUA 3aKpPbITOI0 THUIIA

1. O0beMHBIM AaHAJM30OM HAa3bIBAIOT KOJUYECTBEHHbII XHMHYECKHH aHaJIM3,
OCHOBAHHBII Ha (BbIOEpHTE OAUH BAPUAHT OTBETA):

a) U3MEPEHUHU KOJMYECTBA BEUIECTB

0) U3MEpEeHUHN MaCChl BEIIECTB

B) U3MEPEHUH 00beMa pacTBOpa
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F) OIMPCACIICHUN KOJIMYCCTBCHHOT'O COCTaBa BCIICCTB

2. MeToa npsiMoro THTPOBAHUS 3aK/II0YAETCs (BbIOEPHUTE OJUH BAPUAHT OTBETA):

a) BO B3aMMOJICHCTBUM pacTBOpa TUTPAHTA C PACTBOPOM OIPEAEIIIEMOro BEIIeCTBa

0) B 106aBneHNM N30BITKA TUTPAHTA K PACTBOPY OIPEEIIIEMOTO BEIIECTBA, C MOCIIEIYIOIUM
TUTPOBAHUEM 3TOT0 U30BITKA PACTBOPOM BTOPOI'O TUTPAHTA

B) 3aMEIICHUH OIPEIEIIIEMOr0 BEIIECTBA HA MPOMEKYTOUYHBIN KOMITOHEHT C MOCIICAYIOIIUM
TUTPOBAHUEM €0 paboyuM pacTBOPOM

T') B ONPECICHUN aHATUTUYECKOTO MHOXKHUTEJIS.

3. B ocHoBe MeTona HeWTpadu3alUH JIEKUT peaKknus B3aUMOJEHCTBUS MEKIY
(BbIOCpUTE OIMH BAPHAHT OTBETA):

a) nonamu H' u OH

0) KHCIIOTOM U IIEIOYHO-TUIPOIUIYEMOM COJIBIO

B) IByMSl COJISIMU

T') UIEJI0YbI0 ¥ KUCIOTHO-TUPOIU3YyEMOI CObIO

4. ToyHyHw HaBeCKy XJOpHIAa Kajius PACTBOPWJIM B NPOM3BOJHOM 00beMe BOIBbI W
OTTUTPOBAIM PpPadoYuM pacTBOPOoM HUTpaTa cepedpa. Takoii cmocod THUTpoOBaHUS
Ha3bIBaeTcs (BbIOepHTE OJJMH BADUAHT OTBETA):

a) croco0 OTIENbHBIX HABECOK

0) crmoco0 MUMETUPOBAHUS

B) criocod Mwiepa

T') croco0 oOIIMX HAaBECOK

5. lIpu TurpoBanuu pacreopa KOH pa6ouum pacreopom HCl B npucyTCTBHH METHIOBOIO
OPaHKeBOI'0 OKPAaCKa pPacTBOPa B KOHEYHON TOYKe THTPOBaHUS U3MEHHUTCH M3 (BblOepuTe
OMH BAPHAHT OTBETA):

a) KpacHOM B JKENTYIO

0) cuHEel B KpacHYIo

B) JKEJITOW B KPACHYIO

r) 6eclBETHON B MAJIMHOBYIO

Kuaroun:

SHEI RN
W (o |H |w

6. IlpounTaiiTe TEeKCT W YyCTaHOBHTe coOTBeTcTBHe. Jljisi BBIpakeHHs] KOHUEHTPALMU
PACTBOPOB UCHOJb3YIOT PAa3JIMYHbIE CIIOCO0ObI. YCTAHOBUTE COOTBETCTBHE MEXKIY CIIOCOOOM U
(hopmyioii, ero Boipaxkaroiei.

KoHuenrpanuu ®opmyJia BbIpaKeHHs] KOHLIEHTPaLUi
1.MaccoBast 011 pacTBOpeHHOT0 BeriectBa | a) Cm=m/MV
2.MounsipHasi KOHIICHTpAIHs 0) o=m(Bemectra)* 100%/m(pacTBopa)
3.ModsipHast KOHIIEHTpAIHsI YKBUBAJICHTA B) T=m/V
(HOpManbHas)
4. Tutp r) Ch=m/2V
) n=m/M
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| &) p=m/V

Kiaroun:
1 2 3 4
§) a r B

Bropoii 3Tan (MpoABUHYTHIN YPOBEHb) — MOKAa3bIBaeT COPMHPOBAHHOCTH NMOKA3aTeJs
KOMIIETEHIIHU «YMETh». MPUMEHATh METO/Ibl XMMHU4YEeCKOr0 aHAJIHN3a, OLlEHUBATH Pe3yJbTaThl
TEOPEeTUYECKOT0 M JKCIEPUMEHTAJBHOIO0 HCCAe0BAHUS HEOPraHM4YecKuX BellecTB B
3aBHCHMMOCTH OT IOCTABJIEHHBIX 32/1a4.

3ajanusi OTKPHITOrO TUINA (BOIMPOCHI JJISA ONIPOCa):
1. Jlatb oOuiee Ha3BaHME peareHTaM, KOTOpbIE NAI0T aHAJOTMYHbIE PEeaKIUK C TPYIIIONH HOHOB.
2. Jlatp oOuiee Ha3BaHME peareHTaM, KOTOpbIE B OIPEICIICHHBIX YCIOBUSAX OIbITA AT
XapaKTEpHYI0 PEAKLUI0 TOJIBKO C OJAHMM KaKHUM-JINOO HOHOM (BELIECTBOM) U IIO3BOJISAIOT
O0OHapYKUTh €0 B CMECU MHOTHUX JPYTUX HOHOB.
3. Onpeznenure, 0 KAKOM 3aKOHE, UTPAIOILEM BaKHYIO POJIb B IPOBEIACHNUN PEAKLIUI aHATUTUYECKON
XUMHM MJIET pedyb: Macca BELIECTB, BCTYNAIOUIUMX B pEAaKLUIO0, paBHa Macce BEIECTB,

06p213y1-0H_[I/IXCH B pC3yJIbTAaTC PCaKIUU.

4, YKa)KI/ITC, K KaKOMy XO4y aHaJIn3y HpI/I6CFaIOT B aHAJIUTHYECKOM XUMHUH, €CIIM pCaKluu,
HCIIOJIB3YCMBIC ITPU aHAJTIU3C HGCHGIII/I(l)I/IqHI)I " BJIMAHHUEC ITIOCTOPOHHUX MOHOB YCTPAHUTDH HCJIb34.

5. YKamnTe, KaxKk Ha3bIBACTCd MOMCHT, B KOTOpI)II\/'I KOJIMYCCTBO IIPHUIIMBACMOr0o pPCaKTUBa
CTAHOBUTCA 3KBUBAJICHTHBIM KOJIMUCCTBY OIIPECACIIACMOTr0 BCIICCTBA.

Kioun:

1. IpyNIOBbIE

2. cnenupuyeckue

3. 3aKOH COXPAHCHHSI MACChI BEIECTB
4. CHUCTeMaTUYEeCKUH X0 aHaIn3a

S. TOYKA YKBUBAJICHTHOCTH

Tpernii 3Tan (BbICOKHII ypPOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH NMOKAa3aTeJs
KOMIICTCHIIMM  «BJIA/IeTh»: HaBbIKaAaMH pPadoThbl € peakTHBAMHM M JadOopaTOpHBIM
o0opyaoBaHneM, HeOOXOAMMBIMM [JIsl pelleHUs] KOHKPeTHOH 3agauyu npodgeccuoHaAIbHOI
NAeATe1bHOCTH.

IIpakTuyeckue 3aaHus

1. Crenenp 3acosieHUs MOYB OLEHMBAIOT MO OOIIEMY COAEP’KAHHUIO JIETKOPACTBOPUMBIX COJIEH B
nouse. Kak mpaBuio, mpH OILEHKE 3acONCHHs ONMpeneisioT Karmosl Ca’" Mg?*, mms sroro
UCCJIEAYIOT BOJHYIO BBITSKKM M3 IOYBBL. YKaXKUTE, C MOMOUIIbI0 Kakoro MeToJa MOXKHO
ONPEAEINTD COJAEPKAHNE NOHOB KaJbIMs U MarHUsl B BOJHOM BBITSKKE U3 IIOYBBI.

2. [lns ompeneneHUs TaK Ha3bIBAEMOM OKHUCISIEMOCTH BOJBI, TO €CTh OMpPEIEICHUS KOJINYECTBa
KMnQ4, HE0OX0AMMOTO 1JIsi OKUCIEHUS OPraHMYECKHX BEIIECTB B CTOYHBIX BOJIaX HMCIOJB3YIOT
METOJI aHaJn3a, OCHOBAHHBIM Ha MPUMEHEHWH B KauecTBe TUTpaHTa pacTBopa KMnO,. VYkaxwute
9TOT METO/I.
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3. HazoBute MeTon aHanm3a, OCHOBAaHHBIH Ha NMPUMEHEHUHM CTAaHAAPTHBIX PACTBOPOB HHUTpaTa
cepeOpa KaK OCaaMTelsl, KOTOPBIH MCIIOIBb3yeTCs B OCHOBHOM JJISl KOJIMYECTBEHHOTO ONpEIeIICHHS
XJIOpU U OPOMUJI HOHOB.

4. Tlpu ompeneneHun He KapOOHATHOW YKECTKOCTH BOJIBI JOOABISETCS MHIUKATOP, PAOOTAOIINI
npu onpezaeneHHoM pH cpensl pactBopa u TUTPYIOT pacTBopoM Tpuiona b. Ykaxure unnukarop,
MCIIOJIB3YEMBIH JIJIS1 OTIPEICICHUS AKECTKOCTH BOJBI.

5. VKaxuTe, ¢ MOMOIIBIO KAaKOTO OPraHUYECKOr0 BEIIECTBA B METOAE HEUTpalM3allud MOXKHO
HaOJII0aTh M3MEHEHHE OKPACKM pPAcTBOpa BCIEACTBUE HW3MEHEHHs pEeaKkIMM Cpeabl Ipu
onpezeneHuy KoHeuHoi Touku Tutposanus (KTT).

Karwoun:
1. KOMILUIEKCOHOMETPUS
2. TepMaHTaHATOMETPHUS
3. apreHTOMETPHS
4, MYPEKCH]T
5. WHJIUKATOD

OIIK.2.3. JlemoHCcTpHpyeT YMeHHe NPHUMEHSTh KOHKPeTHble 3aKOHbI M MeTO/bI
€CTeCTBEHHbIX HAYK /ISl KOMILIEKCHOI'O pellleHUsl IPOM3BOICTBEHHBIX 3a/1a4.

IlepBbIii 3Tan (MOPOroBbIii YpOBEeHb) — MOKA3bIBaeT C(POPMUPOBAHHOCTD NOKA3aTeIsI
KOMIIETEHIHN <«GHATH»: KAKHM 00pa3oM NPHUMEHATh KOHKPETHbIe 3aKOHbI M MeETOAbI
€CTeCTBEHHBIX HAYK /IJIl KOMILIEKCHOT0 pelleHusi POU3BOICTBEHHBIX 3a/1a4.

TecToBble 3a1aHNA 3aKPbITOT0 THUIIA

1. Ipu onpenejieHUN BPeMEHHOMH KeCTKOCTH BOAbI Pa00YHM PACTBOPOM SIBJISIETCS PacTBOP
(BbIOCpHTE OIMH BAPDHAHT OTBETA):

a) COJISTHOM KHUCIIOTBI

0) TUapOKCHUIa HATPHS

B) TpuioHa-b

') METHJIOBOT'O KPaCHOTO

2. Ilpu ompenejieHMH 00uIel KeCTKOCTHM BOAblI Pad0YUM PACTBOPOM SIBJISIETCS PACTBOP
(BbIOEpHTE OIUH BAPUAHT OTBETA):

a) COJITHOM KUCIIOTBI

0) ruapOKCHUAA HATPUS

B) TpuioHa-b

') MypeKCH]T

3. TuTtpoBaHHe THAPOKCHIA HATPHA PaGOYUM PACTBOPOM IABEJEBOIl KHUCJIOThI HEOOXOAUMO
NPOBOJMTH B NPUCYTCTBHM HHAUKATOPA (BbIOEpPUTE OIMH BAPDHAHT O0TBETA):

a) ¢penondranenHa

0) METHUIIOBOTO OPAaHKEBOTO

B) JIaKMyca

I') METUJIOBOTO KPaCHOIO

4. Tlpu omnpeneseHu oO0IIeH KeCTKOCTH BOAbI NMPUMEHSIIOT MHANKATOP (BbIOepHTE OJMH
BApHUAHT 0TBETA):
a) XpOMOT€H YEpHBIN
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0) METUJIOBBI OpaH>KEBBI
B) MYPEKCH]T
r) audeHnIaMuH

5. B kayecTBe MHIUKATOPOB B MeTOJ€e HeWTpaau3aluu NPUMEHSIOTCH (BbIOepuTe OIMH
BApHMAHT 0TBETA):
a) ciiabble OPraHNYeCKUe OCHOBAHUS
0) cnabble OpraHMYECKUE KUCIOTHI
B) cnaOble OpPraHUYeCcKHe KHCIOTHI U OCHOBAaHUS MOJICKYJIbl U HOHBI KOTOPHIX UMEIOT Pa3HYIO
OKpacKy
T') MOBEPXHOCTHO-AaKTUBHBIC BEIIECTBA
Kiroun:

SHESIEd N e
W W |ow |

6. IlpouuraiiTe TeKCT M YCTaHOBHUTE cOOTBeTcTBHe. Mcmoab3ysi ompeneneHHbIe
peareHTbl MOKHO OOHAPYKUTh Pa3jiM4YHble KAaTHOHbI M AHMOHBI B PacTBOpe. YKaKuTe
COOTBETCTBHE MeK/1y HOHAMM M peareHTaMM, He00X0AMMBIMH /IJIS UX OOHAPYKEHHS:

Honsl PeareHt 11 00Hapy:KeHust
1.CI a) ¢penodranens
2.50,” 0) METHJIOBBIN OpaHIKEBBIi
3.H B) AgNO;
4. OH r) BaCl,
1) HCI
e) H,O
Kuroun
1 2 3
B r 0 a

Bropoii 3Tan (MpOABHHYTHI YPOBeHb) — NMOKAa3bIBaeT C()OPMHPOBAHHOCTH NMOKA3ATEJIsA
KOMIIETEHIIUH «YMETb»: IPHMEHATh KOHKPETHbI¢ 3aKOHbI U METO[bl €CTECTBEHHBIX HayK
JJIS1 KOMILIEKCHOIO pelleHus NPOU3BOACTBEHHbIX 3a1aY.

3aaHus OTKPBITOrO THIIA (BONPOCHI VISl OIIPOCA):
1. HazoBuTe HayKy 0 METOAAX MCCIEIOBAHNS XUMUYECKOT0 COCTAaBa BEILIECTBA.
2. YKa)KI/ITe, KaKHWE€ MOHBI ONIPEACTIAOT dKECTKOCTh BOJIBI.

3. VYkaxute oOliee Ha3BaHWE OPTraHMYECKUX M HEOPTaHWYECKUX BEIIECTB, KOTOPHIE HM3MEHSIOT
CBOIO OKpPAaCKy B 3aBUCHUMOCTHU OT PEAKIUU CPEJIbI.

4. JlaiiTe ompeneneHHe METOJy aHain3a, KOTOPBI OCHOBaH Ha W3MEPEHHH O0bEeMa pacTBopa C
TOYHO U3BECTHOM KOHIIEHTpALUEH peaKTHBa.
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5. Vkaxure MCTOM, OCHOBaHHBIN Ha BBIACIICHUU W TOYHOM B3BCHIMBAHWH OIPCACIIACMOIO
KOMIIOHEHTA M3 TOYHOM HaBECKHU AHAIIM3UPYEMOI'O BEHICCTBA

Kuaroun:

AHAJIUTHYCCKAas1 XUMUA

KaJIbIIMI, MarHui

HWHIUKATOPLI

00BEMHBII aHAIN3

A R I e

METOM BBIACIICHUA

Tpernii 3Tan (BBICOKMH YPOBeHb) — TMOKa3biBaeT C(HPOPMHPOBAHHOCTH
MOKAa3aTeJIi KOMIIETEHUHMH «BJIAeThb»: HABBIKAMHM INPHMEHEHUS! KOHKPETHBIX 3aKOHOB H
METO/0B €CTeCTBEHHBIX HAYK JJIs1 KOMIUIEKCHOI'0 PellleHUs MPOU3BOJACTBEHHBIX 3a1a4.

IlpakTH4yeckue 3axanus

1. Vkaxure MCTOJ, B OCHOBC KOTOPOIo JCKHUT HUIMCPCHUC OIJJICKTPOAHOI'O IIOTCHOHUAIA H
HaXOXIACHUH 3aBUCUMOCTH MCXKIY €TI0 BEJIUYHHON M KOHHGHTpaHHGﬁ IMOTCHIHUAJIOIIPCACIIAOIICTO
KOMIIOHCHTA B paCTBOPC.

2. [Ipu MOTEeHIIMOMETPUYECKOM TPyOOM M TOYHOM THUTPOBAHUH C IMOMOIIBIO MOCTPOCHHS rpaduka
3aBucuMocTtu DJIC oT oObemMa TUTpaHTA U C YIETOM 00beMa Karelb ONpeAesieTCsl KOHEUHas TouKa
tutpoBanus (KTT). Ykaxute KakuM METOJIOM.

3. Ykaxure, 4TO MPOBOJAAT Ha PUIBTPE AJIs yJaJleHUs] TOCTOPOHHUX IpUMecei, aicopOMpPOBaHHBIX
OCaKOM.

4. Tlpu ompeneneHUH KOHIEHTPAIMU pacTBOpa B J1a0OpaTOPHUsX, OMPENETSIOT KOHIIEHTPAIUIO
pacTBOpa ¢ MOMOIIBIO TUTPA C TOYHOCTBHIO JJO HIECTOTO 3HAKA MOCIE 3aMSATON. YKaXKUTE €IUHULIBI

U3MEPEHUs TUTPA PACTBOpA.

5. Onpenenute TUTP HIABEICBOM KUCIOTHI B pacTBope, eciu HaBecka HyCoO4:2H20 maccoit 0,6825
I pacTBOpeHa B MepHoii kos0e Ha 100 M.

Kuaroun:

MMOTCHIUOMCTPHU A

rpaduyeckuit

IMPOMBIBAHMUEC OCaJIKa

/M1

g~ |winEe

0,006825 r/mn

OuneHouHble CpeacTBa 1Jid NPOBEACHUSA 3a9€Ta

ATTCCTE[I_II/ISI IIPOBOAUTCA B (I)OpMC YCTHOTI'O 3a4CTa.

Bonpocsl pis 3auera
[Tpunuun Jle-Illarense, omnpeneneHue cABUra pPAaBHOBECUS B  CUCTEMAax IPU HU3MEHEHHH
TEMIIepaTyphbl, 1aBJICHUS U KOHIIEHTpauuii. [[puMeHeHne K reTeporeHHbIM CUCTEMaM.
KonnuecTBeHHbIE XapaKTEPUCTUKH ITPOLIECCA FIEKTPOIUTUYECKOMN JUCCOLUAIIH.
YcnoBust HEOOPAaTUMOCTH HOHHBIX PEAKITHH.
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20.
21.
22,
23.
24,

25.
26.
27,
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.

38.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

HoHHOE IPpOU3BENECHHUE BOBI.

Bonopoanslii mokaszarensb.

OcHoOBHBIE ClTydau THIPOJIN3a COJIEH.

MeTtoapl aHanu3a B aHATUTUYECKON XUMHH.

Knaccugukarus THTpUMETPUYECKUX METOIOB aHAJIN3A TI0 THITY XUMHUECKON PEeaKIInu.

OcHOBHBIE METOBI TATPOBAHUS.

[TpuroroBieHne pacTBOPOB TUTPAHTOB.

VYcTaHOBKa TUTpa BTOPUYHBIX TUTPAHTOB.

PacueTsl B TUTpUMETPUUYECKOM aHATIU3E.

OxapakTepu3oBaTh METOABI HEUTPAIU3ALMH, KOMIUIEKCOHOMETPUH, PEJOKCUMETPUH, OCAXKICHUS
CymHoCTh TpaBUMETPUYECKOT0 MeTo1a aHainu3a. Kiaccudukanus MeTo10B TpaBUMETPUU.

Meton ocaxnenns. OCHOBHBIE OllEpallMi IPAaBUMETPUUECKOIO aHAJIN3A.

Uro sBnsieTcs (GopMoii OcaxIeHUs U KaKue TPeOOBaHM K HEH MPEIbABISIOTCA?

Yro Takoe rpaBuMeTpuydeckas popma u Kakue TpeOoBaHMs K Hell pebsaBIoTCA?

KaxoBbl ycinoBust ocaxieHuss aMOP(HBIX U KPUCTAJUIMYECKUX OCATKOB?

Kak BAMSIOT KOJIMYECTBO MPOMBIBHOM KMIKOCTU M KPaTHOCTb IPOMBIBaHMS Ha 3((EKTUBHOCTH
IIPOMBIBaHUSI.

B 4yem cymHocTs MeToAa nekanTanuu. C Kakoi LEIbI0 UCIIOJIB3YIOT IPOMBIBAHUE TUM METOAOM.
Uro Takoe nentuzauus ocajgka? Kak npegoTBpaTuTh NENTU3ALNIO OCAJAKOB IIPU UX IPOMBIBAHUH.
Yro takoe hakTop nepecueTa, KakoB ero (hPu3NYecKuii cMbIci?

VYka3zarb npeumyniecTBa U HeJJOCTaTKU I'PaBUMETPUUYECKOTO aHAIU3a.

Kak BousloT Ha I@OJHOTY OCaXICHWS TEMIEpaTypa pacTBOpa, KOJIMYECTBO OCAaTUTEI,
IPUCYTCTBUE IIOCTOPOHHUX JIEKTPOJIUTOB.

Kakyto nenp mpecienyror, ynorpeOuss HOpU OCaKICHHUH, M30BITOK OcCaauTels, I0YeMy HeJb3s
OpaTh CIUIIKOM OOJIBIIION U30BITOK.

Uro Ha3pIBaeTCs KBUBAJICHTOM BelllecTBa. Kak onpenenseTcs SKBUBAJIIEHT B pEaKUUAX KHCIOTHO-
OCHOBHOT'O M OKHCJIUTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUSA?

Kak BpIpakaroT KOHLIEHTPALUIO PACTBOPOB B THTPUMETPUYECKOM aHAIU3E?

Uro Ha3bIBaeTcs KpUBOM TUTpoBaHUs. [yl Kakoi 1Ieiu CTpOAT KpUBbIE TUTPOBAHUSA?

Yro Takoe TOUKa SKBHBaJEHTHOCTU. Kakue (akTopbl WM XapaKTEpUCTHKH BIMSIOT Ha: a)
M0JIO’KEHNE TOYKU PKBUBAJIEHTHOCTH; 0) BEJIMUMHY U MOJIO)KEHNE CKaYKa TUTPOBAHHUS.
WMHaukaTopsl IpU KUCIIOTHO-OCHOBHOM TUTPOBAHHUH.

Urto Takoe yCTaHOBOUYHBIE BEIIECTBA U KaKKe TPeOOBaHMS K HUM MPEAbSBISIOTCA?

[TpuBecTH nmpuMepsl TUTPOBAHUIL: a) MPsAMOro; 6) 0OPaTHOrO; B) MO 3aMELICHUIO.

Uro Takoe kecTKOCTh BOJbl. Kak onpenensercs BpeMeHHasi U MOCTOSIHHAS )KECTKOCTh BOJIbI?

Jlatp o0u1yro XapakTepuUCTUKY (OCHOBHOE ypaBHEHHE peakiiH, pabouue pacTBOpPbI, HHAMKATOPHI)
CIIEIYIOINUX METOJIOB OKHCIIEHHS-BOCCTAHOBJICHUS: a) IIEpMaHIaHATOMETPUH; 0) XpOMATOMETPUU;
B) iloJoMeTpuu.

Kak mnpuroroButh paboumii pacTBOp NEepMaHraHara Kajlusg W YCTAaHOBUTh €ro MOJISIPHYIO
KOHIIEHTpALUIO SKBUBaJIeHTa. [loueMy MomsipHas KOHLIEHTpaLKsl SKBUBAJIEHTA [IEpPMaHIaHaTa Kajaus
MO’KET U3MEHUTHCS C TEYCHHEM BpEeMEHU?

Kakue ycnoBus HeoOXoAMMO cOOMIOJaTh MPU TUTPOBAHMM OKCOJIaTa HATPUsS PacTBOPOM
NepMaHraHara Kajuus u nouemy?

YeMy paBeH (PakTOp SKBHBAJCHTHOCTH MEpMaHraHaTa Kajusl MpU MPOBEICHUM TUTPOBAHUS B
KHCJIOH, HEUTPAJILHOM U IEJIOYHOM Cpeax. 3anucarb ypaBHEHHUs MOJTypPEaKIUH.

Kak npurotoButs paboune pacTBOpbl Hoja U THOCYyNIb(paTa HATPUS M YCTAaHOBUTH WX MOJISIPHBIC
KOHIEHTPAllUU JKBHUBAJICHTa. 3a CUET KAaKUX IPOILIECCOB MOKET MPOUCXOIUTh U3MEHEHHE THUTpa
pacTBopa THOCYNb(aTa HATPHs U HoJa MPU UX XPaHEHUU.
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4. METOANYECKUE MATEPHAJIbI,  ONPEAEJISIIOINIUE IMPOLEAYPBI
OIEHUBAHUA 3HAHHUH, VYMEHHHU, HABBIKOB H (MJIM) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue A1 NPOBEIEHUS TEKYIIErO KOHTPOJIA MPOBOAUTCSA € MOMOIIbIO CHCTEMBbI
JUCTaHIIMOHHOTO OOyueHHst wiu KommbloTepHoil mporpammbel KTC-2,0. Ha TtectupoBanue
otBoauTcs 20 MuHyT. Kaknplii BapuaHT TECTOBBIX 3aJiaHuil BKiItoyaeT 20 BompocoB. KomnuecTBo
BO3MOXKHBIX BapHaHTOB OTBETOB — 4 niu 5. CTyzneHTy HEoOXOAuMO BbIOpaTh OJMH MPAaBUIbHBIN
OTBET. 3a KaK/IbIi MpaBUJIBLHBIM OTBET HAa BONPOC NpucBanBaeTcs 5 6amios. [llkana nmepesoga: 19-
20 mpaBWIBHBIX OTBETOB — OILIEHKAa «OTIMYHO» (5), 15-18 mnpaBUIIbHBIX OTBETOB — OLIEHKA
«xopomio» (4), 12 mpaBUIBHBIX OTBETOB — OIIEHKA «yJOBIECTBOPUTEIBbHO» (3), 1-11 mpaBHIIbHBIX
OTBETOB — OIIEHKA «HE yJIOBJIECTBOPUTEIHLHOY (2).

Onpoc Kak CpeacTBO TEKYIIEr0 KOHTPOJS MPOBOAUTCS B (pOpMe YCTHBIX OTBETOB Ha
Bonpockl. CTyJIeHT OTBEYaeT Ha IOCTaBJIEHHbBIN BOIPOC Cpa3y, BPEMs Ha MOJArOTOBKY K OTBETY HE
MPEA0CTaBIIACTCS.

[IpakTrueckue 3anaHusi KaKk CPEACTBO TEKYIIETO KOHTPOJISA MPOBOASTCS B MUCHMEHHOU
dopme. CTyneHTy BblIaeTCs 3aaHue U npenocTasisercs 20 MUHYT AJIs HOATOTOBKH K OTBETY.

IIpomeskyTOYHAs aTTEeCTALMSA

3aqu HpOBO[[I/ITCSI HYTGM IIoOABCACHUS UTOI'OB IIO pe3ynLTaTaM TCKYHICFO KOHTpOJISI. ECJIPI
CTYIEHT HE CIpPAaBWICA C 4YacThbl0 3aJaHUM TEKYLIEro KOHTPOJIA, €My IIPEI0CTaBIsAETCA
BO3MOXXHOCTH CIIaTh 3a4€T Ha UTOTOBOM KOHTPOJIHLHOM MEPOIPHITHU B (POPME OTBETOB HA BOTIPOCHI
K 3a4eTy WIM TECTOBBIX 3a/JlaHui K 3adeTy. Popmy 3adera (OMpOC WM TECTUPOBAHUE) BHIOMpAECT
MPEIOJaBaTENb.

Ecnu 3auet npoBoautcs B (popmMe OTBETOB Ha BOMPOCHI, CTYACHTY MPEANaraeTcs OJuH WIN
HECKOJIBKO BOMPOCOB M3 MEPEYHs BOMPOCOB K 3adeTry. Bpems Ha NOATOTOBKY K OTBETY HE
MIPEAOCTABIISAETCS.
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