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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 HanpasiaeHuto noaroroBku 19.03.03 IlpogykTel nuTaHusl >XKMBOTHOTO IIPOUCXOXKIAECHHUS,
YTBEP)KJICHHOTO NMpHKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot

11.08.2020 Ne 936.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMy:

CT. IPENOJaBaTeNb K.O. dyonukas

Pabouas nmporpaMma paccMOTpeHa Ha 3acelaHuU Kaeapbl XUMUH
(mporokon Ne 9 ot 15 anpens 2025 r).

3aBenyrommii kKageapoit A K. ITuBoBap

PaGouas nmporpamma pekoMeH0BaHa K UCIIOJIb30BAHUIO B YU€OHOM IMPOLIECCE METOANYECKON
Komuccueit pakymnbreTa numieBbix TexHojorui (Iporokon Ne 9 ot 24 anpens 2025 r.)

IIpeacenareb MeTOANYECKONH KOMHCCUH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodeccHoOHATIbHOMI
o0pa3oBaTeIbHON NPOTrPaMMBbI ®.M. Cueryp




1. HMpenmer. Lenu u 3agaun TUCHUILINHBI, €é MECTO B CTPYKTYype
00pa3oBaTeIbHOI MPOTrPAMMBI

IIpeaMeToM JIUCHMIVIMHBI WICHTU(UKAUM ¥ OOHAPYXKEHHUS, OINpENeNCHUs |
pasfelleHuss XMMHUYECKUX DJJIEMEHTOB, HMX COCIUHECHHMM, a TaKkKe METOAbl YCTAaHOBJICHUS
XUMHYECKOI'O CTPOEHUS COEMHEHUM.

Lesblo M3y4eHns IUCUUIIMHBI SBIISIETCS (OPMUPOBAHUE Y CTYIEHTOB HEOOXOAUMOTO
00beMa 3HaHUH U MPAKTHYECKUX HABBIKOB B 00JIACTH XMMMU /IS pEIIeHUs MPO(eCcCHOHAIBHBIX
3ajiay B rpoluecce ux Oyaymei npopeccuoHaIbHON AeATEIbHOCTH.

OCHOBHBIMH 3a]a4aMU SIBJISIIOTCS

- YCTAaHaBIMBAaTb B3aUMOCBSI3M MEXKIY CTPOCHUEM BEIECTBA M €r0 XMMHYECKUMU
CBOMCTBAaMH, I10JIb30BAThCS COBPEMEHHON XMMUYECKON TEPMHUHOJIOTUEH;

- BbIpa0OTaTh yMEHHUS I10Jb30BaThcs J1AOOPATOPHBIM O0OpPYJOBAHUEM, XHMHUYECKOM
MOCYJIO U M3MEPUTEIILHBIMU MPUOOPaAMHU;

- IPUBUTH HABBIKM PACUETOB C UCIIOJIb30BAHUEM OCHOBHBIX IIOHSTHH U 3aKOHOB,

- XMMHUH U pacueToB, HEOOXOAUMBIX Ul IPUTOTOBJIECHUS PAaCTBOPOB 33JJaHHOI'O COCTAaBAa;

- cpopMHpOBATH CIIOCOOHOCTb NPUMEHSTh 3HAHUA AaHAJIUTUYECKOM XHMHUU B
po(hecCuOHATILHON e TENbHOCTH.

MecTo AMCHHMINIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMBbl.

JuctumimHa «AHaJIWTHYECKass XUMUSA M (PU3MKO-XMMHUYECKHE METOJbl aHAINU3a»
OTHOCUTCS K 0a30BOM 4YacTW JUCHMIUIMH Yy4yeOHoro IuiaHa. JlucuumiunHa oOecrednBaer
pacmupenue u yriyOjeHue 3HaHW, YMEHH, HaBBIKOB M KOMIIETEHIIHHA, COPMUPOBAHHBIX B
XxoJlle u3ydeHus aucuuiuiMH «Pusuka», «Maremaruka» «Heopranudeckass XUMHUA», U CILYKUT
OCHOBOH i1 OCBOEHMsSI AMCUMIUIMH: «Dusnueckass U KOIOMAHAA XuMus», «buoxumusy,
«[Inmesas XuMHUA».

HucuumninuHa «AHaTIUTHYeCcKass XUMHUS U (U3MKO-XMMHUYECKHME METOJ/Ibl aHalIHu3a»
OTHOCHUTCS K  JUCUMIUIMHAM  o0s3aTenbHOM  4acTh  (opMupyemMoil  ydyacTHMKaMU
obpazoBatenbHbIx oTHomeHud (b1.0.21) ocHOBHOW mpodeccnoHambHONH 00pa3oBaTebHON
nporpaMMbl  Bbiciiero oOpasoBanust (nanee — OIIOII BO) mo HampaBieHHIO HOJATOTOBKU
19.03.03 «IIpoxyKThl MUTAHUS )KHBOTHOTO MTPOUCXOKICHUS.

OcHoBbIBaeTcs Ha 6a3e qUCUMIUIMHBI «Heopranudyeckas XUMHS».

JlMcuMIinHa YUTaeTcsl BO BTOPOM CEMECTpE M NMpeAllecTBYeT AucuuminHam: «lIumesas
XUMU», «bHoXumMus».



2. IlepeyeHb INUIAaHUPYEMBIX pe3yJabTATOB O0Y4YeHUS] 1O JAUCHUILIHHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeJbHOI

MpPOrpaMMblI
Koabi DopMyIHPOBKA HNuaukaropsl nocruxkenns | Ilnanupyembie pe3yibTaThl
KOMMeTEeHIH i KOMIEeTEeHIH U KOMIEeTEeHIIH U o0yueHust
OIIK-2 Cnocoben mnpumensts | OIIK.2.1. 3Haer U [3HATh: OCHOBHBIE
OCHOBHBIE 3aKOHBI U |TPaMOTHO OIEpUPYET XUMHUYECKUE  3aKOHBI, HX
METOJIb MCCJIEA0BAHMI | OCHOBHBIMU 3aKOHAMHM U [TEOPETUYECKUE OCHOBBI M|
€CTECTBEHHBIX HAyK | METOJAAMH HCCJICIOBaHM 00JacTH  TPUMEHEHUS B
JUISL  pEIIeHHsS 3a]iay | €CTECTBEHHBIX HayK I Mpo¢eCcCHOHATBHON
npohecCHOHATBLHOM pelieHust 3a11a4 |[IeATEIbHOCTH;
JIEATENBHOCTU npo¢eCCHOHAIBHON YMeTh: IPUMEHATH METOMbI
JIESITEIIbHOCTH XHUMHUYECKOTO aHaIm3a,
OLICHUBATh pe3ynbTaThl
TEOPETUUECKOTO 51
PKCIIEPUMEHTAIBLHOTO
HCCIIENOBAHUS

HCOPIraHNYCCKUX BCIICCTB,
MMETh HABBIKH. pa6OTI>I C
[PCAaKTUBAMH U Ha60paTOpHBIM

000pyI0BaHUEM,
HE0OXO0IMMBIMU TUISL
[IPOBEJCHUS Hay4HBIX
MCCJIEIOBAHUN.
OIIK.2.2. OcymectBisieT BHaTh:  KakuM  00pa3oM
BBIOOD 3aKOHOB 1 |0CYLIECTBIIETCS BBIOOD
METOJIOB  MCCIIEA0BAaHUI (OCHOBHBIX XUMHYECKHX
€CTECTBEHHBIX HAyK [UIsl METOJIOB HCCJIEJOBaHUM, HX
peleHus KOHKPETHOH [T€OpPETUYECKHE OCHOBBI IS
3a1a4n [pelIeHNs KOHKPETHON 3ajaun
npodeccuoHaIbHON npodeccnoHaIbHON
JIeSITEIIbBHOCTH NesITeNIbHOCTH;
YMeTb: IPUMEHATb METO/bI
XUMHYECKOTO aHam3a,
OLICHUBATh pe3yIbTaThl
TEOPETUYECKOTO y
PKCIIEPUMEHTAIILHOTO
MCCIIeTIOBaHUS

HEOPraHMYECKUX BEIIECTB;
HMeTh HAaBBIKH: pabOThl C
[peakTUBaMU U J1aOOPaTOPHBIM|

000pyI0BaHUEM,

HEO00X O IMMBIMHU TS
[pelIeHUsT KOHKPETHOM 3aJ1a4H|
npodecCuoHaATbHON

e TEIbHOCTH.




Koanbl
KOMITeTeHIIHI

®opMyIHpPOBKA
KOMIIeTEHIIMH

HNHankaTopbl 10CTHKEHAS
KOMIIETeHIINH

I[nanupyembie pe3yJbTaThI
o0yueHust

OIIK.2.3.

JeMoHCTpUpyeT yMeHue
IPUMEHSTh KOHKpETHbBIE
3aKOHBI u METO/1bI
€CTECTBEHHBIX HAayK JUIs
KOMILUIEKCHOTO ~ PEILLEHUs
IIPOM3BOJICTBEHHBIX 3a7a4

3HaTh:
MPUMEHSATH
3aKOHBI 51
€CTECTBCHHBIX  HayK  JJIA
KOMIIJIEKCHOT'O pernieHusl
MPOU3BOJICTBEHHBIX 3a/1a4;
yMeTh: MPUMEHSTH
KOHKPETHBIC 3aKOHBI u
METOAbl €CTECTBEHHBIX HAYK
IS KOMIUICKCHOTO PEIICHHS]
[MPON3BO/ICTBEHHBIX 33/1a4;
HMETh HABBLIKH .

KakuM  0o0pazoM
KOHKPETHBIC

METOJIbI

MMPUMCHCHUA KOHKPCTHBIX
B3aKOHOB u MCTOO OB
CCTCCTBCHHBIX HayK JJIs
KOMIIJICKCHOI'O PpCUICHN ]

IMPOU3BOJACTBCHHBIX 3a1a4.




3. O0béM TMCHMIJIMHBI U BUIBI Y4eOHOH padoThl

Ouno-
3aouHas
Ounas dpopma oOyueHus dhopma 3a0tHad
o0y4YeHHS popma
00y4YeHHS
Buner pabot B T.4.10 BCETO BCETO
ceMecTpam
BCETO gs; g
= =
3 8
~ [9\|
OO61mast TPyA0EMKOCTh AUCIUIUINHBI 3,5/126 3,5/126 3,5/126
3ad.el./4acoB, B TOM YHCIIE:
KoHTakTHas paboTa, 4acoB: 80 58 12
- IEeKLIHUHU 22 22 6
- MPAKTUYECKUE 3aHITHS - - -
- 1abopaTopHbBIE PAOOTHI 36 36 6
Jpyrue Buapl ayJUTOPHBIX 3aHATUN - - -
CamocTosTenbHas paboTa, 4acoB 46 46 114
KPBOC 22 22 -
KoHTpoJib, yacoB
Bua npomexyTo4HOM arTecTanuu (3a4€T, 3a4eT 3a4eT 3a4eT
PK3aMEH)
4, Copepxanue QUCHUIIMHBI
4.1. Paznenbl AMCUMILIMHBI U BU/IbI 3aHATHH (TeMATH4YeCKHUIl MJ1aH).
Ne
i Paznen aucrunianHbl JI 113 JIP |[KPBOC|CPC
o4Has popMa 00ydeHUs
Pasznen 1. KauecTBeHHBIH aHAIN3. 2 - 8 2 6
Tema 1. Ilpeamer aHaTUTUYECKONM XHMUHU.

1 [Teoperuueckue OCHOBBI XHMHUYECKOTO aHAIHU3A. 2 - 8 2 6
KadecTBeHHEIN aHAIIN3.

Pa3znen 2. KornyecTBeHHBINH aHAIN3. 16 - 22 16 33

5 Tema 2. KommuecrBeHHbIM aHamn3. (OCHOBHEBIE 5 2 - 6
MOHSITHSI ¥ OTIPEICIICHUS

3 [Tema 3. Pacuersl B 00EMHOM aHAIHU3E. 2 - 2 4 7

4 [Tema 4. MeTon HEHTpaM3aIuy. 4 - 4 4 6

5 Tema 5. Metonasl KOMIUIEKCOMETPUU H 4 ) 8 4 v
PEITOKCUMETPHH.

6 [Tema 6. BecoBoii aHanus. 4 - 6 4 7
Pazgen 3. @OU3NKO-XUMHYECKHE  MeETOAbI 4 i 5 4 5
aHaJIN3a.

7 Tema 7. DIIEKTPOXUMUYECKHUE METOJIBI. 4 6 4 7
[ToreHnmomeTpus.

HToro 22 36 22 46
3aouyHas (hopma oOydeHHs

Pa3nen 1. KauecTBeHHbIIT aHaIn3. 1 - 0,5 16

1 [Tema 1. [IlpenMer aHAIMTHYECKOW XHMUH. 1 - 0,5 16




TeopeTnueckne OCHOBBI XUMHYECKOTO aHAJM3a.
KauecTBeHHBIN aHAIIN3.
Pasznea 2. KoinyecTBeHHBIN aHAIN3. 45 - 4.5 80

2 Tema 2. KommuecrBenHbldi aHaim3. (OCHOBHBIE] 1 i 0.5 16
MOHSATHUS U OTIPEICTICHUS

3 [Tema 3. Pacuersl B 00bEMHOM aHANIN3E. 0,5 - 0,5 16

4 [Tema 4. MeTon HEHTpaIU3aIUH. 1 - 1 16

5 Tema 5. Mertoapl  KOMIUIEKCOMETPUH U 1 i 1 16
PEIOKCUMETPHH.

6 [Tema 6. BecoBoii ananus. 1 - 15 16
Paznen 3. DU3HKO-XHMHYECKHE  METOILI 0.5 i 1 18
aHaJIN3a.

7 Tema 7. DIEKTPOXUMHUYECKUE METOJEL. 0.5 i 1 18
[ToTeHIIOMETpHS.

HUToro 6 6 114

OUYHO-3204Has popma

| | [ [ ] |

4.2. ConepxxaHue pa3/iesioB y4eOHOM AUCHUNIHHBI.

Pa3nea 1. KauecTBeHHbII aHAIM3.

Tema 1. IlpeaMer anamuTH4Yeckoil xumuu. TeopeTrnyeckue OCHOBbI XMMHUYECKOT0
a”Hanu3a. KayecTBeHHbIH aHaIuU3.

[Ipeamer ananmuTHueckol Xumud. TeopeTnyeckue OCHOBBI XUMUYECKOrO aHainu3a. OCHOBHBIE
NEpUOABI Pa3BUTUS aHAIUTHYECKOM Xxumud. [Ipenmer anaimThueckon xumuu. Pome u mecto
AQHATUTUYECKOW XUMUU B OOILIECTBE W Cpeau APYrUX XUMHuYeckux mucimiuiiH Krnaccudukarms
AQHAIMTUYECKUX METOJOB. AHAIUTUYECKHe peakiuu. TpeboBanus k HuUM. KommuecTBeHHbIE
XapaKTEPUCTHKU TIOTHOTHI MPOTEKAHUsI PEaKIMii - KOHCTAaHThI paBHOBecHs. OCHOBHasA, MOOOYHas,
cneuuduyueckas M U30HparenbHas peakiud. YyBCTBHUTEILHOCTh, OTKPHIBAEMBIM MUHUMYM,
npenensHoe pazoapieHne. KauecTBeHHbIN aHanu3. BBenaeHne B kaueCTBEHHBIM aHaimn3. MeTobl
oOHapyXeHHsI U WIeHTHUPUKAIUU. 3aJauyd U BHIOOP METOAa OOHapyXEHUS M HUICHTHU(PHUKALUU
XUMUYECKUX COEIMHEHUM. JpoOHbrit 5 CUCTEMaTHYECKHU I aHAIN3.
MUKpOKpHUCTaUIOCKONMYECKUN aHaIu3, MUPOXMMHUYECKUN aHamu3 (OKpallMBaHUE IJIAMEHH,
BO3rOHKa, oOpa3oBaHue mepsoB). KamenbHbIH aHanu3. AHaIM3 pacTUpaHHEM MOPOIIKOB.
KauecTBeHHBIN aHAIN3 KATHOHOB, aHHOHOB.

Pasznen 2. KomnyecTBeHHBIH aHAJIN3.

Tema 2. KoinuecTBeHHblIii aHaIu3. OCHOBHbBIE MOHATHS U ONPeieTeHHS.

KomnuectBennblii  aHamm3. TUTpUMETpUYECKUIT  aHAIM3. Knaccudukamms wmeronoB
TUTPUMETPUYECKOTO aHaam3a. 1pe0oBaHMs], TPENBSIBISIEMbIE K PEAKIMSAM B TUTPUMETPUIECKOM
aHanmm3e. TurpoBanue. Touka HSKBHBAIEHTHOCTH W KOHEYHAs TOYKA TUTPOBAHUS, CIOCOOBI ee
¢ukcanmu.  CriocoObl  TUTpOBaHWS: TpsIMOE, oOOpaTtHoe, 3aMecTuTenbHOe. llorpemHocTu
TUTPUMETPUYECKOro aHanusa. Mcrounuku norpemHocTd. CTaHAAPTHBIE M CTaHIAPTU3MPOBAHHbBIE
pacTtBOpbl. DUKCAHAITBI.

Tema 3. Pacyersl B 00bEMHOM aHaJIM3e.

KucnotHo-ocHoBHOe TuUTpoBaHue (MeTon HelTpanuzanuu). CyIHOCTH METOAA.
Boruucnenne pH B pa3nvuHble MOMEHTBHI TUTPOBAHMS W TOCTPOEHUS KPHUBBIX THUTPOBAHUSA
CIWIBHBIX W CIA0BIX KHUCJIOT M OCHOBaHWH. KHUCIOTHO-OCHOBHBIE WHIMKATOPHI, (UKCAIUS
KOHEUHON Toukh TuTpoBanus. OOJacTe mepexoda OKpacku wuHAWKaTopa. Illokasarens
tutpoBanus (pT) wunamkatopa. Hambonee pacmpocTpaHeHHBIE  KHCIOTHO-OCHOBHBIC
UHAMKATOPBL. BbIOOp MHAMKATOpA.

Tema 4. Metoa HelfTpaau3anum.

Pacuetsl B 00BEéMHOM aHamuze. TUTp, TUTP MO ONPEACISIEMOMY BEIIECTBY. «30JI0TOE

7



MMpaBUJI0» aHAJIUTUKH.
Tema S. Meroabs! KOMIIEKCOMETPUH U PeJOKCUMETPHH.

Kommnekconomerpus. OOmas XapakTepUCTHKAa ¥ MPAKTUYECKOEC MPUMCHCHHE.
Kommiekconomerpudeckoe tutpoBanue. CymnHOCTh MeToja. TpeboBaHUS K  peakiusaMm
KOMIUIEKCOOOpa3oBaHus. XelaTOMETPHUs: HCIOJb30BaHWE aMHUHOIIOJIMKAPOOHOBBIX KHCJIOT B
TUTPUMETPUYECKOM aHaIHM3e. DTUICHIUAMUHTETPAyKCyCHas KHUCIOTa M €€ JUHATpUeBas COJIb
(xomrutekcoH 111, D/ITA) kak xenarooOpa3yromuil peareHT. MeTalsIoXpOMHbIE HHIUKATOPBI, HX
poib B mpomecce  TUTpoBaHHA.  OKHCIUTEIHHO-BOCCTAHOBHUTEIBLHOE  THUTPOBAHHE.
Knaccudukanus MeTo10B XapakTepUCTUKA U TEOPETUICCKUE OCHOBBI MeToAa. MossipHas Macca
SKBHUBAJIECHTAa OKHUCIUTENECH M BoccTaHOoBUTeNe. YpaBHeHue Hepncra. Iloctpoenune KpuBbIX
TUTPOBAHUS B METOZaX PEAOKCUMETPHH.

Tema 6. BecoBoii aHaIu3.

I'paBumeTpudeckuii Mmeto ananuza. CymHoCcTh MeTo/1a. OCHOBHBIE BUJIBI TPABUMETPHH.
[TocnenoBareIbHOCTh  BBIMOJHEHUS  T'PAaBUMETPUUECKOro  aHanmu3a. [IpeumymiectBa u
HepoctaTku. Ocaxnaemas U BecoBas (TpaBuMeTpuueckas) (opmbl. YCIOBUS TMOTYyYEHHS
0CaaKOB. SIBICHMS, BIUAIONIME HA MPOIECC OCAXKICHHS W XapakTep O0Opa30BaHHBIX OCAIKOB.
Pacuetsl B rpaBuMerpun. I’ paBuMeTpuueckuii pakTop.

Pa3nen 3.®@u3uko-xuMHUYecKrue MeTOAbI aHAJIN3A.

Tema 7. dnexkTpoxumudeckue meroabl. [lorenunomerpus.

DNEKTPOXUMHUYECKHE METO/BbI. [Torenunomerpus. Knaccuduxanus
HOTEHIIMOMETPUYECKUX  METOJ0B  aHaiuu3a.  MeToa  TpalyHpOBOYHOro  rpaduka.
[Torenmmomerpudeckoe TuTpoBanue. MHrerpampHas u  auddepeHnuanbHbIe  KPUBBIC

MOTEHIMOMETPUUECKOTO TUTpOBaHMs, KpuBas ['pana. OnpeneneHue TOUKM 3KBUBAJIEHTHOCTH C
MIOMOIUIbIO KPUBBIX TUTPOBaHUSA. Buabl 37€KTpo0B U npreMbl paboTsl ¢ HUMU. MIHIMKaTOpHbIE
31ekTpoabl. CTEKISIHHBIA 31€KTpoa Uil u3MepeHuss pH pacTBopoB. DIeKTpoabl CpaBHEHUS.
[TpuOopb! 1 TEXHUKA U3MEPEHU B OTEHUHOMETpUH. [IoTeHIIMOMETpHSI B XUMHUYECKOM aHaJIN3e.

4.3. [lepeyeHb TeM JIEKIMId.

Ne O0BeM yacoB
n/n OuyHnas 3aouHas OYHO-
Tema gexknun
dopma dopma 3a04Hast
(¢popma
Pa3znen 1. KauecTBeHHBIH aHAIN3. 2 1
Tema 1. Ilpenmer aHaIUTHUYECKOW XHUMHH.
1 | Teoperuueckne OCHOBBI XUMHYECKOTO aHAIU3A. 2 1
KauecTBeHHLIN ananmus.
Pa3nen 2. KonyecTBeHHBIH aHAJIN3. 16 45
2 Tema 2. KonuuectBennsiii ananu3. OCHOBHBIE 5 1
TIOHSITHS U OTIPEICIICHUS
3 | Tema 3.Pacuersl B 00EMHOM aHANIN3E. 2 0,5
4 | Tema 4. MeTon HEUTpaIU3alniH. 4 1
5 Tema 5. MeToapl KOMIUIEKCOMETPUH U 4 1
PEAOKCUMETPHH.
6 | Tema 6. BecoBoii ananus. 4 1
Pasznen 3. ®u3uKo-xuMHYeCKHE METOABLI AHAJIN3A. 4 0,5
7 Tema 7. DIEKTPOXUMUYECKUE METOJIBI. 4 05
[ToreHmomeTpus. '
Hroro 22 6




4.4. llepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHHAPOB)
He npenycMoTpeHbl yaeOHbBIM POLIECCOM

4.5. [lepeyeHb TeM J1a00pPATOPHBIX PadOT.

Ne O0BeM yacoB
n/n Tembl 1a00paTOpHBIX padoT Ounas 3aounas
dbopma dopma
Pa3zgen 1. KauecTBeHHBIH aHAIN3. 8 0,5
1 Tema 1. Ilpenmer ananmuTudyeckod XUMHUM. TeopeTHdeckue 8 05
OCHOBBI XUMHUYECKOTO aHan3a. KauecTBEeHHBIN aHAIN3. '
Pasznen 2. KoinyecTBeHHLINH aHAIN3. 22 45
2 Tema 2. KonnuecrBennsrii aHanu3. OCHOBHBIE IIOHITHSI U 9 05
onpeaeeHus '
3 | Tema 3. PacueTsl B 00EMHOM aHaIU3E. 2 0,5
4 | Tema 4. MeToa HEHTpaIU3aIUH. 4 1
5 | Tema 5. MeTopl KOMIUIEKCOMETPUH U PEIOKCUMETPHH. 8 1
6 | Tema 6. BecoBoii ananms. 6 15
Pa3znen 3. ®Pusnko-xuMuUecKue MeTOAbLI AaHAJIN3A. 6 1
7 | Tema 7. Dnexkrpoxumudeckue Metoabl. [loTeHmomerpus. 6 1
Hroro 36 6

4.6 Buabl camMocTOAAITeJIbLHOH PadOThI CTYJIEHTOB W IepedyeHb Y4eOHO-MeTOAMYecKOro
ol0ecrievyeHus1 ISl CAMOCTOSITEIbHON PadoThI 00y4aroLuXCH.

4.6.1 IToaroToBKa K Ay IUTOPHBIM 3aHATUSM

[lepen ouepeAHBIM ayJUTOPHBIM 3aHSATHEM CTYAEHTY HEOOXOAMMO 3aKpENHUTh IOITy4YeHHbIE
3HaHus. J[J19 3TOro He0OX0MMO:

- N3Y4YUTb KOHCIIEKT JIEKIUH 110 IPEABbITYIIEN TEME;

- U3y4YUTb COOTBETCTBYIOIIHUN pa3en 10 TEME B OCHOBHOM U JIOIIOJIHUTEIBHON PEKOMEHIYEMOMN
JUTEpaTYpE;

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

4.6.2 IlepevyeHnb TeM KypcOBBIX padoT (IIPOEKTOB)
Kypcosbie paboTs! (mpoekTsl) He mpenycMoTpeHsl.
4.6.3 Ilepeuyenn Tem pedepaToB, pacyeTHO-TpaguIecKux pador

Pedeparsl, pacueTHo-rpaduueckue paboThl HE MPETYCMOTPEHBI.




4.6.4. TlepeyeHb TeM M Y4eOHO-METOAUYECKOT0 oOOecredYeHHUsl Ui CAMOCTOSITEIbHOM
padoThI 00yYaAKOIIMXCS.

Ne

/o

Tema caMmocTOSTEILHONU
paboThI

4YH€6HO-MCTOHHHCCKO€O6€CHCHCHHC

O0BEéM, u

dbopma 0OyueHus

O4dHasl|

OYHO-
B3a04YHasd

3a04YHasd

Pa3zgen 1. KauecTBeHHBIH aHAIN3

16

Tewma 1. [Ipeamer
AHATMTHYECCKOM XUMHUH.
TeopeTudyeckre OCHOBBI
XHUMHYECKOro aHajn3a.
KadecTBeHHBIN aHAIN3

1.JIyuko, T. Il. Heopranuueckas u
QHATMTHYECKass XUMUs : yueOHoe mocooue /
T. I1. JIynko, A. H. Bapeiues, A. B. Ocunosa
; MCX P®, CTIGI'YBM. - Cankr-IletepOypr
: U3narensctBo CIIOI'YBM, 2021. - 75 ¢c. -
Tekcr : anexkTponHsid. - URL:
https://znanium.ru/catalog/product/2157100
(mara oopamenus: 11.06.2025). — Pexxum
ITOCTYTIA: 110 TIOJIITUCKE.

5. ITunasos I1.T"., bensera B.A.
Ananutudeckas Xxumus. KoinduecTBeHHbIN
aHanus.- Jlyranck: JIHAY, 2012 r. — 193 c.

16

Pa3zgen 2. KoanuecTBeHHBIH

AHAJIU3

33

80

Tema 2.
KonmuecTBeHHBIN
aHann3. OCHOBHEBIC
MOHSATHS U OTIPEICTICHUS

1.JIyuko, T. Il. Heopranuueckas u
aHaJTUTHYEeCKast XUMHUs : ydeOHoe mocodue /
T. I1. JIynko, A. H. Bapeiues, A. B. Ocunosa
; MCX P®, CII6I'YBM. - Cankt-IletepOypr
: UsnatensctBo CIIOI'YBM, 2021. - 75 ¢. -
Texcr : anexTpoHHbIi. - URL:
https://znanium.ru/catalog/product/2157100
(mata obopamenus: 11.06.2025). — Pexxum
NTOCTyTA: 110 TOIUCKE.

2. BacunweB B.I1. Ananutudeckast XuMusl.
JlabopaTopHBbIil IpakTUKyM: yueOHOe
rocobue s By30B/ B.I1. Bacunnses, P.I1.
Mopo3oBa, A.A. Kouepruna; nox pex. B.I1.
BacunbeBa. — 3-e U311., CTEpeOTHII. —
M.:[Ipoda, 2006.— 414, [2] c.: un. ISBN 5-
358-00578-1

4. lpeuH, B. E. Ananutuyeckast Xumus u
(hM3UKO-XMMHYECKHE METO/Ibl aHAIM3A :
mabopaTOPHBII MPAKTUKYM JUIS
00yUaroIuXcs 0 HAPaBICHUSIM :
«I[IpoayKThl MUTaHUS U3 PACTUTEIBHOTO
CBHIPBsD», «[IpOTyKTHI MUTAHUS )KHBOTHOTO
MPOUCXOXKACHUS», «TeXHOIOTUS MPOIYKIIUN
M OpraHu3aIus oOIMEeCTBEHHOTO MUTAHUS /
B. E. [IpeBun, JI. A. Munuenko, JI. B.
Anpapeenko. - Boarorpazg : ®I'6OY BO
Bonrorpanckuii I'AY, 2019. - 88 c. - Teker :

piekTpoHHBIN. - URL:

16

10



/o

Tema caMocTOSTEILHONU
paboThI

O0BéM, u

dbopma oOyueHus

YyebHO-MeTOoMMYeCKOe 00ecIIeYeHne

OYHas]|

OYHO-
Bao4dHasd

Bao4dHasl

https://znanium.com/catalog/product/1289034
(mata oopamenus: 11.04.2025). — Pexxum
NTOCTYTMA: 110 MOITUCKE.

5. IIumasos 1T, bensesa  B.A.
AnHanuTuyeckas xumud. KoinuecTBEeHHbIN
ananu3.- Jlyranck: JIHAY, 2012 r. — 193 c.

Tema 3. PacueTsl B
00BbEMHOM aHAJIU3E.

3. Bacuinbes, B.I1. AnanmuTuueckass XUMHSL.
COOpHUK BOIIPOCOB, YIPAXHEHUH U 3a/1a4:
B.I1. Bacunbes, JI.A. Kouepruna, T./1.
Opuosa; nox pen. B.I1.Bacunbesa. — 4-e uzg.,
crepeotui. — M.: [Ipoda, 2006 r. —386, [2]
c. : mr. ISBN 5-358-01175-7

5. ITunasos I1.T"., bensera B.A.
Ananutmdeckas xumus. KoanmaecTBeHHBIN
aHanus.- Jlyranck: JIHAY, 2012 r. — 193 c.

16

Tema 4. Meton
HEUTpaIM3aliH.

1.JIyuko, T. I1. Heopranuueckas u
aHAJIMTUYeCcKas XUMus : ydebHoe nmocodue /
T. I1. JIynko, A. H. Bapeiues, A. B. Ocunosa
; MCX P®, CTIGI'YBM. - Cankr-IletepOypr
: UsnarensctBo CIIOI'YBM, 2021. - 75 ¢c. -
Texcr : anexTponHsid. - URL:
https://znanium.ru/catalog/product/2157100
(mata obopamenus: 11.06.2025). — Pexxum
ITOCTYTIA: 110 TIO/THCKE.

2. Bacunwes B.II. AHanuTuueckass Xumusi.
JlabopaTopHBbIil MpakTUKyM: yueOHOe
noco6ue s By308/ B.I1. Bacunbes, P.I1
Mopo3zoBa, A.A. Kouepruna; mon pen. B.I1.
BacunbeBa. — 3-€ U31., CTEPEOTHII. —
M.:JIpoda, 2006.— 414, [2] c.: un. ISBN 5-
358-00578-1

4. Ipesun, B. E. Ananutudeckas xumus u
(hM3UKO-XMMHYECKHE METO/IbI aHATH3A :
mabopaToOpHbIN NPAKTUKYM IS
00yJarOIUXCsl 10 HATPABJICHHSIM :
«IIpOTyKTBI MUTAHUS U3 PACTUTEIHHOTO
CBIPBs», «[IpOAYKTHI MUTAHUS KUBOTHOTO
MPOUCXOXKACHUS, « TEXHOIOTHS TPOTYKITHH
M OpraHu3aIlys 00IeCTBEHHOTO MUTAHUSD /
B. E. JlpeBun, JI. A. Munuesnko, JI. B.
IAHIpeeHko. - Boarorpazg : ®I'6OY BO
Bounrorpanckuii 'AY, 2019. - 88 ¢. - Tekcr :
HieKTpoHHBIH. - URL:
https://znanium.com/catalog/product/1289034
(mata obopamenus: 11.04.2025). — Pexxum
NTOCTYTA: 110 TOIUCKE.

5. IIumasos II1.I"., besiepa B.A.

Aganutnyeckas xumusd. KoinnuecTBeHHBIH

16

11




/o

Tema caMocTOSTEILHONU
paboThI

O0BéM, u

dbopma oOyueHus

YyebHO-MeTOoMMYeCKOe 00ecIIeYeHne

OYHO-
Bao4dHasd

OYHas13a04YHasl

aHanus.- Jlyranck: JIHAY, 2012 r. — 193 c.

Tema 5. Mertonl
KOMILIEKCOMETPUHU u
[PEIOKCUMETPHH.

1JIynko, T. II. Heopranuueckas u
AQHATMTUYECKass XUMUsS : ydeOHOoe mocooue /
T. I1. JIyuko, A. H. bapeies, A. B. Ocunosa

Tema 6. Becosoii
AHAIN3.

16

; MCX PO, CIT6I'YBM. - Cankr-IlerepOypr)
: UsmarenscrBo CIIGI'YBM, 2021. - 75 c. -
Tekcr : AJICKTPOHHBIN. URL:
https://znanium.ru/catalog/product/2157100
(mara obOpamenus: 11.06.2025). — Pexum
ITOCTYTIA: 110 TIOJIITUCKE.

2.BacunpeB B.Il. AHamuThueckas XuUMHUS.
JlaGopaTopHblit IPAKTUKYM: yuebHoe
nocobue s By3os/ B.II. Bacuiwes, P.IL
Mopo3zoBa, A.A. Kouepruna; nmon pen. B.IL
Bacunbena. 3-¢ Wu3A., CTEpeOTHII.
M.:JIpoda, 2006.— 414, [2] c.: un. ISBN 5-
358-00578-1

5. IIumasos 1T, bensesa  B.A.
Ananutuueckas xumus. KoaumdecTBeHHBINH
ananmu3.- Jlyranck: JIHAY, 2012 r. — 193 c.

16

Pa3zgen 3.Pu3NKO-XUMHYECKHE METOALI AHAJIN3A

18

Tema 7.
DIIEKTPOXUMUYECKHUE
METOJIBI.
[ToTenmomeTpus.

l.JIyuko, T. [II. Heopranuueckas u
aHaJTUTHYEeCKass XUMUA : yueOHoe mocobue /
T. I1. JIyniko, A. H. bapsimies, A. B. Ocunoga
; MCX P®, CIIOI'YBM. - Cankr-IlerepOypr
: M3pareansctBo CIIOI'YBM, 2021. - 75 c. -
Texcr : AJIEKTPOHHBIH. URL:
https://znanium.ru/catalog/product/2157100
(mata oOpamenus: 11.06.2025). — Pexum
TIOCTYTIA: 110 TIOATIHCKE.

2. BacunweB B.Il. AnanuTuueckas XuMUs.
JlaGopaTopHbIit MPAKTUKYM: yuebHoe
mocobue mis By3os/ B.II. Bacumiwes, P.IL
Mopo3zoBa, A.A. Kouepruna; mon pen. B.IL
Bacuiibena. 3-¢ u3A., CTEpeoTHII.
M.:[Ipoda, 2006.— 414, [2] c.: un. ISBN 5-
358-00578-1

4. Hpesun, B. E. Ananutnueckas Xxumusa u
(bU3UKO-XMMHYECKHE METOJIbl aHalu3a
mabopaTopHbIi MPAKTUKYM JUISt
oOydaroluxcsi 10  HampaBICHHUIM
«[IpOyKTBI TUTAaHWS W3 PACTUTEIHHOTO
ChIpbsi», «I[IpONYKTHI THUTaHUS >KUBOTHOTO
MPOUCXOKACHUS», «TEeXHONOTUS TPOLYKITUH
M OpraHu3aius OOIIECTBEHHOTO MHTAHU» /
B. E. JlpeBun, JI. A. Munuenko, JI. B.

18

IAHIpeeHko. - Boarorpag ®I'bOY BO|

12




O0BéM, u

Ne | Tema camocTosiTeTEHOM dopma oOyueHHs
YyebHO-MeTOoMMYeCKOe 00ecIIeYeHne
/T paboThI OYHO-
OUYHasBa0YHA]
3aovHas

Bounrorpanckuii I'AY, 2019. - 88 c. - Teker :
PIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1289034
(mata oOpamenus: 11.04.2025). — Pexum
ITOCTYTIA: 110 TIOJIIHCKE.

5. Ilmmaso  III.I'., bemseBa  B.A.
AHanmutnyeckas xuMmusa. KoiamdyecTBeHHBIH
aHasns.- Jlyranck: JIHAY, 2012 r. — 193 c.
Bcero 46 114

4.6.5. [lepedyeHb TeM 3aHSATHI 1JIsI KOHTAKTHOH padoThI B 3JIEKTPOHHOI cpee

Ne VYuebHo- O0beM yacoB
n/n Tema Jexkuuu METOJIUIECKOE Ounasn 3aouHas
obecrnieueHue dhopma ¢opma
Pa3zgen 1. KauecTBeHHBIH aHAIN3. 2 -
Tema 1. Ilpeamer aHaTUTUUECKOH XHMUHU.
1 | Teoperuueckne OCHOBEI XUMHYECKOTO aHAM3A. | = & 2 -
KavecTBeHHBII aHaIU3. = E 3
= (a0l o]
Paszngea 2. KoinyecTBeHHBIN aHAIN3. =1 _g % 16 -
" Q
2 Tema 2. KomnuecTBeHHBIN aHain3. OCHOBHBIC = : 5 >
MIOHATHUSA U ONpPEEICHUS = § a <
.. O = O [~
3 | Tema 3. PacueTsl B 00bEMHOM aHATU3E. = g = 4 -
S s =20
4 | Tema 4. Meton HelTpaIn3aIuu. ): 3] e X 4 -
22 2C
5 Tema 5. MeToabl KOMILIEKCOMETPUU U E X8 4
= -
PETOKCHMETPHHL. é % 2
. =
6 | Tema 6. BecoBoii ananus. % i = 4 -
: ANA
Pa3znen 3.@usnko-xuMudeckne MeTOAbLI aHAJIM3A. oY 4 -
7 Tema 7. DIEKTPOXUMUYECKHUE METO/IBI. 4
[ToTenumomeTpus.
Hroro 22 -
4.5.6. JIpyrue BHABI CAMOCTOSITEILHOW PaG0OThI CTY/IEHTOB.
Ne .
Bun camocrositensHOM paboTh
n/o
1. OdopmiieHre paboynx TeTpasieil 1 0TYETOB MO JIAOOPATOPHBIM paboTam

13




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

No dopma HNuTepakTuBHBIN O6bewm,
Tema 3anarus
/1 3aHATHSA METO q
Mertox HEWTpaIU3aLUH.
JlaboparopHas A p .
1 Omnpenenenue kapOOHATHOM [TpakTuka 4
paborta
KECTKOCTHU BOJIBI
Meron KOMIUIEKCOHOMETPUHU.
JIaGoparopHas .
2 Ornpenenenne 001IeH )KeCTKOCTH [TpakTuka 4
paborta
BOJIBI
OO6cyxnenue u
JlaGopaTopHas [Torenmomerpruueckoe N
3 CUCTEMHBIN aHAIIN3 4
pabora TUTPOBAHUE
O6cyxnenue u
2 Cemunap Pacuersl B 00beMHOM aHaNu3e o 4
CUCTCMHBIN aHAIIN3
Bcero 16
5. @DoH OLEHOYHbIX CPeaACTB /ISl MPOBEJCHUSA MPOMEKYTOYHOMN
aTrecranguu

[TonHoe omnmcanue (oHIA ONEHOYHBIX CPEACTB TEKYIIEH M TPOMEKYTOUYHOW aTTecTaluu
0o0yyaroIuxcs ¢ MepeyHeM KOMIIETEHLIMH, ONMCaHUEM IoKa3aTelel U KpUTepueB OLICHUBAaHUS
KOMHGTGHHHﬁ, [KaJI OUCHUBAaHWA, TUIIOBBIC KOHTPOJIbHBLIC 3aaHA U METOJUYICCKNEC MAaTCPHAJIbI
IIPEJICTaBJICHBI B IPUJIOKEHUH K HACTOSALIEH ITPOrpaMMe.

6.

6.1.

6.1.1.

YyeOHO-MeTOANUECKOE 00ecneYyeHue JUCIHIIINHDI.
Pexomennyemas aureparypa.

OcHoBHas JUTEpaTypa.

Ne
/o

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

Komn-Bo 3Kk3. B
onbInOTEKE.

Jlynko, T. Il. Heopranundeckas M aHaJIUTHYECKass XMMHUS : yueOHOe
nocobue / T. I1. JIynko, A. H. Bapsimes, A. B. Ocunosa ; MCX PO,
CIIGI'YBM. - Cankr-IlerepOypr : M3narensctBo CIIGI'YBM, 2021. -
75 C. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2157100 (mata oOparieHus:
11.06.2025). — PexximM oCTyma: 1o moJImrcKe.

Bacunbe B.II. Ananutuueckas xumus. JlaGopaTOpHBIN NpaKTUKyM:
yaeOHoe mocobue msi By3oB/ B.II. Bacumbes, P.II. Mopo3oBa, A.A.
Kouepruna; mox pexn. B.II. BacumeeBa. — 3-e u3a., crepeoTHm. —
M.:[Ipoda, 2006.— 414, [2] c.: mn. ISBN 5-358-00578-1

BacunbeB, B.II. Amnanutnueckas xumus. COOpPHHMK BONIPOCOB,
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

HpeBun, B. E. Ananutnueckas XuMus U PU3NKO-XUMHUYECKHAE METOJIbI
aHanm3a 7a00paTOPHBIN  MPAKTHKYM JUIsl  OOYyYaromuxcst 10
HarnpaBieHusiM : «[IpoayKkTbl TUTaHUA W3 PACTUTEIBHOTO CHIPbS»,
«IIpogykTel MHTaHHUS KUBOTHOTO MNPOUCXOKIACHUs», «TexHonorus
NPOJYKIIMKM U OpraHu3aius odniecTBeHHoro nutanus» / B. E. JlpeBun,

14



JI. A. Munuenko, JI. B. Anapeenko. - Boarorpan : ®I'bOY BO
Bonarorpanckuit 'AY, 2019. - 88 c. - Tekcr : anextponHsii. - URL:
https://znanium.com/catalog/product/1289034  (mara  oOparieHus:
11.04.2025). — PesxuM gocTyma: 1mo moanucke.

IInmasoB i.r., bensera B.A. AHanutnyeckas XHMHSI. 30
KonmyectBennsit ananus.- Jlyranck: JIHAY, 2012 r. — 193 c.

6.1.2. lonosiHuTEIbHAS JIMTEPATYpAa.

Ne
/o

ABTOp, Ha3BaHWE, MECTO M3IAHUS, U311-BO, TOJ U3IaHHS, KOJTUICCTBO CTPAHHI]

AHanmuTHYeCKass XUMHS : yaeOHO-MeToanuecKoe mocooue : B 3 yactax. Yacte 3. dusuko-
XuMHuaeckne Metosl ananusa / coct. FO. H. Bnacosa, O. U. boiikosa, T. H. Banyesa [u

6. | ap.]. - Mocksa : Jlupekr-Menana, 2020. - 133 c. - ISBN 978-5-4499-1831-4. - Tekcr :
anektponnbii. - URL: https://znanium.ru/catalog/product/2140751 (mata oOpatieHwus:
11.04.2025). — Peskum A0CTyMA: 1O MOIIMUCKE.

6.1.3. MeToauyeckne yKazaHus Ui 00yYAOIIHUXCS 110 OCBOCHUIO JUCHUIIJIMHBI.

Ne

i ABTOp, Ha3BaHKE, MECTO U3JIaHUs, U3/1-BO, TOJl U3/IaHUs, KOJIUYECTBO CTPAHUIL
[[aBoB LI.I'. JlaGopaTopHBI NPaKTUKYM IO AHAIUTUYECKOW XUMMM I CTYJCHTOB

7. |bakynapTeTa BETEPUHAPHOM  METUIMHBI, AarpOHOMHYECKOTO U  300UHYKEHEPHOTO
(baxynereroB. JIHAY,2014.

6.2. Ilepeuennb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «HTepHET»
(nanee - cerb «AHTEpHET»), HEOOXOAMMBIX [IJISI OCBOCHUS JUCHHUILIMHBI.
No /it Ha3zBanue nHTepHeT-pecypca, aipec u pexkuM J0CTyna
1. DrnextponHas oOpa3oBatenbHas cpena JITAY
9 (O6pazoBaTenbHblil mopran Kyol'AY [OnextponHslii pecypc]: Pexxum nocrtyna:
" http://edu.kubsau.local (qata oopamenus: 11.04.2025).
3 [Di1ekTpoHHO-0MOMoTeYHas cucteMa «AicOyk» (iBooks) - http://ibooks.ru (zara
" loOpamenus: 11.04.2025).
4 [DI1eKTPOHHO-OMOIMOTEUHAsT CHCTEMa M3/1aTebCcTBa «3HaHUYM» - http://www.
" https://znanium.ru (nata oopamenus: 11.04.2025).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mata
oOparienusi:11.04.2025).
5 BapyOexxHas 6a3a JaHHBIX pedepUpyeMbIX HayUHBIX KYpHAIOB Agris -
" http://agris.fao.org (nara oopamenus: 11.04.2025).
7. |Hayunas snexrponHas oubimoreka eLIBRARY.RU.
8. |CunpaBouno-undopmannonnas cucrema "Koncynprant [Tnroc".

6.3. CpeacrBa o0ecnieyeHrsi OCBOCHUSA TUCHUIIMHBI.

6.3.1.

KomnbrooTepHbie 00yyamoumme 1 KOHTPOJMPYIOLIMe MPOrPaMMbl.
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http://ibooks.ru/
http://ulrichsweb.serialssolutions.com/
http://agris.fao.org/

@OyHKIUSA TPOTPAMMHOI0 oOecredeHus
Ne | Buj yue6noro | HamMeHoBaHme mporpaMMHOTO YHEHR porp
n/m 3aHATHS obecrieueHus MOJIENUPY
KOHTPOJIb oOyyJaromas
o1as
1 Jlexuuu CucreMa ITMCTAaHIIMOHHOTO + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
2 HpaKTI/IquKI/Ie CucremMa JUCTAHIIMOHHOI'O + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
6.3.2. Ayauo- u BUaeonocoous.
Aynuo- v BUJICOIIOCOOUs HE TIPEyCMOTPEHBI.
6.3.3. KoMnbloTepHble Npe3eHTalnu y4eOHbIX KypCOB.
KommbroTepHbIe Mpe3eHTaluy y9eOHBIX KYPCOB HE TIPEyCMOTPEHBI.
7.0nucanue MAaTEePHAJIbHO-TEXHUYECKOM 0a3mbl, HeoOXoauMoH 1A

OCYIIECTBJICHUA 06p33OBaTeJII>HOFO nmponoecca 1mo JTMCIumIlJInHe

n/o

HaumenoBanue o6opynoBas-
HBIX y4eOHBIX KAOMHETOB,
0OBEKTOB JIJIs IPOBEIICHUS

3aHATUN

[Iepeuenb OCHOBHOTO 00OPYI0BaHUS, TPUOOPOB U
MaTepUajoB

[-417 — yueOHas ayauTOpHs
ME IIPOBECHUS
JIEKIIMOHHBIX, J1a00paTOPHBIX
W TNPAKTUYECKUX  3aAHATHH,
FPYIIOBBIX u
VHIVBUYaJIbHbBIX
KOHCYJIbTALUH,

KOHTPOJIS,
aTTecTalluu
CaMOCTOSITEJIbHOM PabOTHI

TEKYIIETrO
IIPOMEKYTOUHON
U

Cron — 10 wr., ctyn — 28 wrt., mkagp — 4 wr., TymOouka — 1
IT., mapra — 2 MWr., Jocka — 1 mT., mKad cymuapHeii — 1
mr., MydenpHas mnedb — 1 mr.,, nedrpupyra — 1 mT.,
nabopaTopHoe 000pynOBaHHE (BECHI TEXHO-XMMHYECKHE,
mKagbl CYUIMIbHBIE, BBITSKHBIE, BOASHbIE OaHU, My(eabHas
neus W Jp.), JabopartopHas mocyaa (KoiaObl, MHIETKH,
OIOpETKH, BOMSHBIC XOJOAWJIBHUKH W TIp.), XUMHYECKHE
PEAaKTUBBI, JIEMOHCTPAL[MOHHBIE MaTepHaibl (CTEHIBl U Tp.),
y4eOHO-METOINYECKUE MaTepUaIbl.

[-415 — yueOHast ayauTOpHs
IS IIPOBECHUS
JIEKIMOHHBIX, J1a00paTOPHBIX
U TPaKTUYECKUX  3aHATHUH,

PYIIIOBBIX "
VHIVBUAYaJIbHBIX

KOHCYJIbTALUH, TEKYILIETO
KOHTPOJIA, IPOMEXYTOYHOU
aTTeCTalun u

CaMOCTOSITENIbHON PabOTHI.

Cron — 18 mr., cryn — 16 mr., mkap — 2 wT., mKad
BBITSDKHOH — 1 mT., TymOouka — 1 mr., mabGopaTopHoe
000pyI0BaHue (Becbl  TEXHO-XMMHYECKHE,  IKagbl
CYLIMJIbHBIE, BBITSDKHBIE, BOASHBIE OaHU U Ap.), TabopaTopHas
nocyna (KoJIObI, MUTIETKH, OFOPETKH, BOJISTHBIC XOJIOIMIIEHUKI
U 1p.), XUMHUYECKHE pPEAKTUBBL, JEMOHCTpAIIMOHHbBIEC
MaTepuanbl  (CTEHJbI np.), y4eOHO-MEeTOIUYECKHe
MaTepUabl

u
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8. MexaucuunjnHapHblie CBA3HU

IIpoTokou

corjiaCoBaHusa pa6oqel71 IMporpaMmel C IpyruMu AUCOUIITIMHAMA

HaunmenoBaHue JUCHUILINHEIL, C
KOTOpOfI MMPpOBOAUIIOCH COTJIACOBAHUC

Kadenpa, ¢ xoropoi
MPOBOJIMIOCEH COTTIACOBAHUE

[Ipemoxenuss 00 U3BMEHEHUSX B
paboueit mporpaMme. 3akIOYeHUE
00 UTOTrax COriIacOBaHMs

HI/IH.[GBaSI XHUMUA XHUMHUH corjraCoBaHO
buonoruyeckas xumMus XUMHUHN COTrJIaCOBAaHO
dusnyeckas u KOoJUJIOuAHas1 XUMHUS XHUMHUH corjzaCoBaHO

17




Jluct u3mMeHeHuit pabovel IporpaMMel

Ipunoowcenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3acenaHus

kadenphl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

[Iepeyenb OTKOppEK-
TUPOBAHHBIX IYHKTOB

IMoanuce 3aBe-
JTYIOIIETO
Kadeapoi
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Ipunoowcenue 2

JIuct nepuoauecKux MpoBEpOK pabodel mporpamMmbl

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI
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Ipunoowcenue 3

MHHHUCTEPCTBO CEJILCKOI'O XO3SMCTBA POCCUNCKON ®EJEPALINNA
®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
Hamnpasnennocts (mpoduis): TexHomorus msica U MACHBIX IPOJYKTOB
YpoBeHb mpodecCHoHAIBHOT0 00pa3oBaHus: OaKkalaBpuat

I'ox Havama moaroroBku: 2025

Jlyranck, 2025
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1. MIEPEYEHb KOMIETEHIIAN, ®OPMHAPYEMBIX JJUCIIUILIMHON, U IINIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUSA

Kon DopmyJIHpPOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOMH JOCTUKEHUS (YpoBeHb) pe3yabTaThl 00yYSHHS (unm) pasnenos CpEeICTBa
JUpPYyeMO KOMIIETEHIINU KOMIIETEHIIUH OCBOCHMS JUCLUIUIAHEI Texymuit ITpomexyTou
i xomIe- KOMIIETEHIIU KOHTPOJIb Has
TEHLIUH u aTTecTanus
OIlK-2 Criocoben OIIK.2.1. 3naer | Ilepssiii oTan | 3HaTh: ocHoBHbIe | Paznmen 1 .KawectBenHslit | TecTsl 3auer

MPUMEHSATH u IpaMOTHO | (MIOPOTOBBIM | XMMHUYECKUE 3aKOHBI, UX | aHAIU3. 3aKpBITOTO
OCHOBHEIE OIIEpUPYET YPOBEHbB) TeopeTnueckre ocHOBHI U | Paznen 2.KonudecTBeHHBIN | THNA
3aKOHBI U METO/Bl | OCHOBHBIMH o0jacT NpPUMEHEHUs B | aHAJU3.
UCCIIE0BAHUI 3aKOHaMHU u npodeccHOHaTBbHON Pasnen 3. ®dusuko-
€CTECTBEHHBIX MeToAaMu NEeSATEIbHOCTH XUMUYECKHE METO/bI
HayK JUIs HCCIIEIOBaHUM aHaJM3a
pelieHus 3a1a4y €CTECTBEHHBIX
npodeccuoHanbH | Hayk IS
Ol IEATENIBHOCTH. | pEeUleHMsl 3ajad
npogeccuoHalb
HOM Bropoii atann | ymeTh: npumensTh | Pazgen 1 .KauectBennslii | Bompocel st | 3auer
JIeSITEIBHOCTH. (MPOJABUHYTHI | METOJIBI  XMMMYECKOIO | aHAJU3. orpoca
1 ypOBEHbD) aHanu3a, ouenuBarhb | Paznen 2.KonuuecTBeHHBINM
pe3yJIbTaThI aHaJIn3.
TEOPETUYECKOTO u | Paznen 3. ®dusuko-
9KCIIEPUMEHTAIILHOTO XUMHUYECKHE METO/IbI
UCCIIEIOBaHUS aHam3a.
HEOPraHUYECKUX
BEIIECTB
Tperunii oran | UmeTh HaBbIku: | Paznen 1 .KauectBenssiii | [IpakTuueckue | 3ager
(BBICOKUI paboThl ¢ peakTUBAMHU U | aHAJIU3. 3a/1aHUS
YPOBEHbB) 1a00paTOPHBIM Paznen 2.KonmvecTBeHHBII
obopynoBaHUEM, aHaJH3.
HEOO0XOAUMBIMU s | Pasnen 3. dusuko-
MIPOBEJICHUSI  HAYYHBIX | XUMHUYECKHE METO/IbI




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOMH JOCTUXKEHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpelCcTBa
HCCIIEJOBaHUM. aHam3a
OIIK.2.2. IlepBbIit 3HaTb: kakuMm oOpasom | Paznen 1 .KauectBeHHblii | TecTsl 3auer
Ocymectisger JTam: OCYILECTBIISICTCA BBIOOD | aHANIU3. 3aKpBITOTO
BBIOOp 3aKOHOB | (MOPOTOBBIM | OCHOBHBIX xuMmueckux | Pazmen 2.KomumdecTBeHHBIH | THIA
u METOZIOB | YPOBEHb) METOJIOB MCCIIENOBAaHUM, | aHAJIN3.
HCCIeA0BaHUN nx Teoperndeckue | Pasznen 3. ®dusuko-
€CTECTBEHHBIX OCHOBBI JJI1 PELICHMS | XUMUYECKUE METOIbI
HayK JUTS KOHKPETHOU 3a/1a4y | aHaIM3a
peleHus npogeccuoHaIbHON
KOHKpETHOMU JESATEIIBHOCTH.
3a/1a4u
npogeccuoHalb
HOH
NEeSATEIbHOCTH.
Bropoii oram: | Ymers: npumensTh | Pazgen 1 .KauectBennslii | Borpockl st | 3auet
(MPOJABUHYTHI | METOJIBI  XMMMYECKOIO | aHAJU3. omnpoca
1 ypOBEHbD) aHanu3a, ouenuBarhb | Paznen 2.KonuuecTBeHHBIM
pe3yJIbTaThI aHaJIn3.
TEOPETUYECKOTO u | Paznen 3. ®dusuko-
9KCIIEPUMEHTAIBLHOTO XUMHUYECKHE METO/IbI
HCCIEeN0BaHUs aHanM3a
HEOPraHUYECKUX
BEILECTB.
Tpetwuii sTan: | uMeTh HaBbIKkM: padoTel | Paznen 1 .KawecrBennsiit | TecTs 3auet
(BBICOKUI c peaKkTuBaMu U | aHaJIM3. 3aKpBITOTO
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JOCTHKEHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpEeICTBa
YPOBECHB) J1a00paTOPHBIM Paznen 2.KonuyecTBeHHBIN | TUMA
o0opynoBaHueEM, aHaIIN3.
HEeOOXOIUMBIMHA i | Pasnen 3. duszuko-
pelieHuss  KOHKPETHOW | XMMHYECKHUE METO/IbI
3a/1aun aHanu3a
npodeccnoHaTBEHOM
JESTEIbHOCTH.
OIIK.2.3. [Tepssiii aTan | 3HaTh: KakuMm oOpazom | Pasmen 1 .KagectBennsiit | TecTol 3auer
HemoncTpupyetr | (HOpOTOBBIA | MPUMEHSTh KOHKPETHBIE | aHAJIM3. 3aKpBITOTO
yMEHUE YpOBEHB) 3aKOHBI U METO/IbI Pazpgen 2.KonnuecTBeHHBIN | TUIIA
MIPUMEHSATD €CTECTBEHHBIX HAYK JUISl | aHAJIM3.
KOHKPETHbIE KOMILIEKCHOr0 pemieHust | Paznen 3. ®dusuko-
3aKOHBI u MIPOU3BOICTBEHHBIX XUMUYECKHE METO/IbI
METObI 3a/1a4. aHanusa
€CTECTBEHHBIX
HayK JUTSt
KOMILJIEKCHOTO
peleHus
IIPOU3BOJICTBEHH
bIX 33/1a4.
Bropoii otann | YMerb: IpUMEHATh Pasnen 1 .KauectBenssiii | Bonpocel g | 3ader
(TpOABUHYTHI | KOHKPETHBIC 3aKOHBI U aHau3. orpoca
il ypOBEHbD) METO/bl €CTECTBEHHBIX Pazgen 2.KonuuecTBeHHBIN
HayK /17151 KOMIUIEKCHOTO | aHaJIu3.
peleHus Paznen 3. ®dusuko-
MIPOU3BOICTBEHHBIX XUMUYECKHE METObI
3ajad. aHam3a.
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpEeICTBa
Tperuii 3Tan | *MeTh HABBIKU: Pazgen 1 .KauectBennsiii | [IpakTnueckue | 3auet
(BBICOKMI MPUMEHEHUS aHaJIN3. 3a/laHus
YPOBEHbD) KOHKPETHBIX 3aKOHOB U Paznen 2.KonumdecTBeHHBIM

METOJIOB €CTECTBEHHBIX
HAyK JUJIs1 KOMILIEKCHOI'O
peleHus
IIPOU3BOACTBEHHBIX
3a7ad4.

aHaJIn3.

Pa3nen 3. dusuko-
XUMHUYECKHE METObI
aHajausa.
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2. OIUCAHUE TIOKA3ATEJEWA W KPUTEPUEB OIIEHUBAHMUSI

KOMIETEHIUIA, ONUCAHME IIKAJ OLIEHUBAHUA

No | HaumenoBanue | Kparkas [Ipencrasn | Kpurepun onieHUBaHUS [lIxana
/Tl | OIIEHOYHOTO XapaKTepUCTUKA 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 6Oonee | Ouenka
U3MEPUTh YPOBEHBb 75-89% 3aganuit «Xopouwio»
3HAHUH. (4)
B Tecte BpImmoOnHeHo 60- | Onenka
74% 3anaHuit «Yooenemesop
umenvHoy (3)
B Tecte Bhimonneno menee | OueHka
60% 3agaHuii «Heyooerems
OpUMENbHOY
)
Bonpimas yacTh | OueHka
OIpeIeICHAN He | «Heydoerems
MIpE/ICTaBIICHA, b0 | opumenbHO»
npejcTaBicHa ¢ rpyosiMu | (2)
omunOKamu.
2. | Ompoc ®dopma paboThl, Bormpocs! k | [IpogeMoHCTprUpOBaHbI Ouenka
KOTOpasi MO3BOJISIET | OMPOCY npeArnojaraemMbie  OTBETHI; | «Omauyro»
OIIEHUTh KPyro3op, NpaBUIbHO  Ucmosb3oBaH | (5)
yYMEHUE JTOTHYECKU QITOpUTM OOOCHOBAHHUI BO
MOCTPOUTH OTBET, BpeMsl DPACCYXKIEHUH; €CTh
yMEHHue JIOTHKA PACCYXKIACHUM.
MPOJIEMOHCTPUPOBA [IponemMoHCTpUpPOBaHbI Ouenka
Th MpeArnojiaraeMble  OTBETHI; | «Xopouioy
MOHOJIOTHYECKYIO €CTh JIOTHKA pacCyxiacHui, | (4)
peyb ¥ UHBIE HO HETOYHO MCIOJIb30BaH
KOMMYHHUKATHBHbBIE JITOPUTM OOOCHOBAHUI BO
HAaBBIKH. Y CTHBIN BpeMsl pacCyXJICHHH M He
orpoc obnagaer BCE OTBETHI MOJIHEBIE.
00JBIINMHU IIponemoHCTpUpPOBaHBI Onenka
BO3MOKHOCTSIMU MpeJroiaraeMble  OTBETHI, | «Y0osremsaop
BOCITUTATEIHLHOTO HO HETMPaBUIILHO | umenbHo» (3)
BO3JICUCTBUS, UCIIOJIb30BaH aIrOpUTM

co3/1aBasi yCIOBUS
TSt
He(hOopMaIbHOTO
oO11eHusl.

000CHOBaHHUI BO  BpeMs
pacCyKJI€HHUI; OTCYTCTBYET
JIOTUKA paccyXJIeHNH;
OTBETHI HE MOJIHBIE.

OTBeTHI HE PECTABICHBI.

Onenka
«Heydoerems
OpPUMENLHOY

)




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 U3JI0KEHUS
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
yueOHBIi  MaTepwan  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

)
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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 PellIeHUs 3a/1a4 NPo(deccuoHAIbHOI 1eATeJIbHOCTH.

IlepBblii 3Tan (MOPOroBbI YPOBEHb) — MOKAa3bIBaeT C(POPMHUPOBAHHOCTDL MOKA3ATEJIS
KOMIIETEHIMU «3HATb»: OCHOBHbIE XHMHUYeCKHEe 3aKOHbI, HX TeOpeTHYeCKHe OCHOBBHI H
o0s1acTH NpUMeHeHH sl B MPodecCuOHAIbHOM 1eATeILHOCTH.

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:

SN R

W o\ || =

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 3Tan (HNpOABMHYTBIH YPOBeHb) — MOKa3bIBaeT C(HPOPMHPOBAHHOCTH

nokKasarejiss KOMIIETCHIHHUM «YMETh)». NPUMEHATH METOAbI XMMHUYECKOr0 aHaJjM3a,
OIICHUBATDL PpPE3YJHbTATbl TEOPETUYECCKOI0 M IJSKCHCPHMEHTAJBbHOIO HCCICAOBAHUA
HEOPraHU4Y€CKHUX BCIIECCTB.

3agaHus OTKPBITOrO THIA (BOMPOCHI AJIsl OIIPOCA):

1. VkaxuTe, 0 KakoM TIpoIecce HUAET peub: MpoIecc MOCTENEeHHOro A00aBICHUS
TUTPOBAHHOTO PACTBOPA pPearcHTa K aHATH3UPYEMOMY PacTBODY.

2. HazoBute MeTOJ KOJIMYECTBEHHOTO XMMUYECKOTO aHajin3a, OCHOBAaHHBIA HA TOYHOM
WU3MEPEHUH MACChl BEIECTRA.

3. Tlpoananusupyiite, GopMyIUpOBKa KAaKOTO 3aKOHA BRIPAKEHA JaHHOU (HOPMYIIOW:
N]_V]_: N2V2

4. VkaxWuTe BeIUMYHMHY, O KakOd WAeT peyb: TOKa3aTellb, OMNPeACSIOIUil
KOHIIGHTpAIHIO HOHOB Bojopoaa H' B pacTeope.

5. Vkaxure 0 KaKOM MOHITHH UJIET PEUYb: YUCIIO TPAMMOB BEIIIECTBA, COJIEPIKAIIETOCS B
OJIHOM MHIJUTHITUTPE PacTBOpA.
Karwoun:

1. TUTPOBaHUE

2. BECOBO# (rpaBUMETPHUUCCKUH ) aHAITU3

3. 3aKOH KBUBAJICHTOB

4, BOJZIOPOIHBIN TTOKa3aTenb (pH)
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‘ 5. ‘TI/ITp

Tperunii 3Tan (BBICOKHII YPOBeHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH MOKA3aTeJs
KOMIICTCHIMM «HMETb HABBIKH»: Pad0Tbl ¢ PpeakTHBAMH H Ja00paTOPHBIM
o0opyaoBaHneM, He0OXOAMMBIMHM JISl IPOBeAEeHUS HAYYHBIX HCCICAOBAHMI.

HpaKTI/I‘ICCKI/Ie 3aJaHusA

1. Ha Mo110K03aB0O1 MPUHUMAIOT MOJIOKO C IMOKa3aTelsiMu KHCcIoTHOCTH oT 16,00
10 20,99°T. Ykaxure, Ha KAKOM METOJ/I€ OCHOBBIBAETCS ONPEICTICHUE KUCIOTHOCTH MOJIOKA.

2. Ornpenenure METOH, B KOTOPOM OMpEEIsieMblii KOMIIOHEHT KOJMYECTBEHHO
OCXKJIAI0T XUMHYECKUM CIIOCOOOM B BHJIE MAJIOPACTBOPUMOTO COSTUHEHUS.

3. [Jaiite omnpeneneHue MeTOJaM, OCHOBAHHBIM Ha OIPEICICHUU PEaKIUuu
OKHCJIEHUA-BOCCTAHOBJICHHS.

4, VKaxuTe, 4TO MOXXHO OMNPEACIUTh C TOMOIIbI0 KPHUBBIX THUTPOBAHMS B
TUTPUMETPUYECKUX METOJIaX aHAIINU3a.

5. VYKkaxuTe MeToAbl KOJMYECTBEHHOTO U THUTPUMETPUYECKOTO aHalu3a,

OCHOBAHHBIC Ha PCAKIHAX O6pa30BaHI/I${ Pa3JIMIHBIX KOMIIJIICKCHBIX COG,Z[PIHGHPIIZ.

Kimouu:

METOJI HEUTpaIU3alux
METO]I OCAXKICHHUS
OKCHJIUMETpUs

BbIOOp MHJIMKATOpa
KOMIUIEKCOMETPHS

SHESIRd N

OIIK.2.2. OcymecTBisieT BbIOOP 3aKOHOB M METOAOB HMCCJIEAOBAHUI
€CTECTBEHHbIX HAayK /ISl PpelleHUs] KOHKPEeTHOol 3agaum mnpodeccuoHaIbLHOI
e TeJILHOCTH.

IlepBblit 3Tan (MOPOroBbI YPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTH
NnoKa3arejisi KOMIETEHUMH <«3HATb»: KaKUM o00pa3oM oOCyLIecTBJsieTCsl BbIOOpP
OCHOBHBIX XMMHYECKHMX METON0B HCCJIeI0BAHMH, MX TeOpeTHYeCKHe OCHOBBI s
pelieHrsl KOHKPETHOH 3a1a4M NPo¢eCcCHOHAIBHOM AeSITeILHOCTH.

TecToBblIE 3aJaHUA 3aKpPbITOIo TUIIA

1. OO0beMHBLIM AaHAJU30M HAa3bIBAIOT KOJMYECTBEHHbIH XHMMHYECKHI aHaJIu3,
OCHOBAHHBII Ha (BbIOepHUTE OAMH BAPHAHT OTBETA):

a) U3MEPEHNHN KOJIMYECTBA BEIIECTB

0) U3MEpEHUN MacChl BEIIECTB

B) U3MEpPEHUH 00beMa pacTBOpa

T') OINpEACIIEHUH KOJIMYECTBEHHOI'O COCTaBa BEIIECTB

2. MeToa npsiMoro TATPOBaHMA 3aKJI04YaeTcsl (BbI0epuTe OJUH BAPHAHT OTBETA):

a) BO B3aMMOJEHCTBUM pacTBOpa TUTPAHTA C PACTBOPOM ONPEAEIAEMOr0o BEIECTBA

0) B 106aBNneHNM N30BITKA TUTPAHTA K PACTBOPY OIPEIENIIEMOT0 BEIIECTBA, C MOCIEIYIOIUM
TUTPOBAHUEM ITOTO U30BITKA PACTBOPOM BTOPOT'O TUTPAHTA

B) 3aMEIICHUH ONPEACIIEMOro BEIIECTBAa HAa IPOMEKYTOUHBI KOMIIOHEHT C MOCIEIYIOIINUM
TUTPOBAHHUEM €ro pabouUM pacTBOPOM

F) B OIIpCACIICHUN aHATIUTUYICCKOTO MHOXKHUTCIIA.
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3. B ocHOoBe MeToAa HeWTpadu3alMU JEKUT peakUus B3aHUMOJEHCTBHS MeKIY
(BbIOECpUTE OIMH BAPHAHT OTBETA):

a) nonamu H' u OH

0) KUCJIOTOMN U LIETOYHO-TUAPOIU3YEMOM COJIBIO

B) ABYMSI COJIIMU

I') IIEJI0YbI0 U KUCIOTHO-TUAPOIU3YEMOH COJIBIO

4. TouyHyw HaBeCcKy XJIOPHMJa KaJUSA PACTBOPWIM B TMPOU3BOAHOM o0beMe BOAbI M
OTTUTPOBAIM padoyuM pacTBOPoM HuUTpara cepedpa. Takoii cnocod THTpPOBaHMS
Ha3bIBaeTcs (BbIOepHUTe OJJMH BADUAHT OTBETA):

a) croco0 OTJIENTbHBIX HABECOK

0) crmoco0 MUMETUPOBAHUS

B) cioco6 Muiiepa

T') crmoco0 OOIIMX HaBECOK

5. lIpu TurpoBanuu pacreopa KOH pa6ouum pacreopom HCl B npucyTCTBHH METHI0BOIO
OPaHKeBOT0 OKPACKa PacTBOpPa B KOHEYHOH TOYKe TUTPOBAHUSA M3MEHHMTCH H3(BblOepuTe
OIMH BAPMAHT OTBETA):

a) KpacHOM B JKENTYIO

0) cuHel B KpacHyIO

B) JKEJITOW B KPACHYIO

) GECIIBETHON B MAJTMHOBYIO

Kuaroun:

S ESI RN e
Wl e |1 |w

6. IlpounTaiiTe TEeKCT W YCTaHOBHTe cOOTBeTcTBHEe. [lIsi BBIpa)KeHHs] KOHIEHTPALUH
PACTBOPOB HUCHOJb3YIOT PAa3JIMYHbIE CIIOCO0ObI. YCTAHOBUTE COOTBETCTBHE MEKIY CIIOCOOOM U
(opmyioii, ero Boipaxkaroiuei.

Konuenrpauun @®opmyia BbIpaKeHHs] KOHIEHTPanuii
1.MaccoBas foJis1 pactBopeHHOro BeniectBa | a) Cm=m/MV
2.MonspHasi KOHIICHTpaIHsI 0) o=m(Bemectra)* 100%/m(pacTBopa)
3.ModsipHast KOHIIEHTpAIHsI YKBUBAJICHTA B) T=m/V
(HOpMasnbHas)
4. Tutp r) Cn=m/3V
1) h=m/M
e)p=m/V
Kimouu:
1 2 3 4
0 a r B

Bropoii 3Tan (NpOABHHYTHIH YPOBEHBb) — NMOKa3bIBaeT C(POPMHPOBAHHOCTH INOKAa3aTeJst
KOMIIETEHIIHN «YMeThb». IPUMEHATh MEeTOAbl XHMH4YECKOr0 aHAIH3a, OLeHUBATH Pe3y/IbTaThl
TEOPETHYECKOr0 M IKCIEPHUMEHTATbHOI0 HCCJIeI0BAHUS HEOPIaHUYECKUX BeleCTB.
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3agaHusi OTKPHITOrO THIA (BONPOCHI ISl ONPOCA):

1. Jlatp ob1ee Ha3BaHHUE peareHTaM, KOTOpPhIC AIOT aHAIOTHYHBIE PEaKIH C TPYIIION
HMOHOB.

2. Jatp oOmiee Ha3BaHUE peareHTaM, KOTOPhIE B OMPEACIICHHBIX YCIOBHX OIBITA JAIOT
XapaKTepHYI0 PEaKIUI0 TOJbKO C OJAHMM KaKHUM-IHOO HOHOM (BEUIECTBOM) U TO3BOJISIOT
O0OHApPYXXUTh €r0 B CMECHU MHOTHX JPYTHMX UOHOB.

3. Onpenenure, 0 KaKOM 3aKOHE, MIPAIOLIEM BAXKHYIO pOJIb B MPOBEACHUU PEaKLUU
AQHAINTUYECKOM XUMHUM MJET peuyb: Macca BEIIECTB, BCTYMAIOIIMX B PEAKIMIO, paBHA Macce
BElIEeCTB, 00pa3yIOUINXCs B pe3yIbTaTe peakluu.

4, VYkaxuTe, K KaKOMy XOJy aHaJIM3y MPUOETraloT B AHATUTHUYECKON XUMHUU, €CIU
peaxuu, UCIOoJIb3yeMbIe MPU aHaNN3€e Hecleun(OUYHbI U BIUSHHE OCTOPOHHUX HOHOB YCTPAHUTh
HEJb35.

5. Vkaxure, Kak Ha3bIBACTCA MOMEHT, B KOTOPBIM KOJIMYECTBO MPUINBAEMOTO
peaKTuBa CTAHOBUTCS SKBUBAJIEHTHBIM KOJIMUYECTBY OIPEIEIISIEMOIO BELECTBA.

Kiaroun:
1. IPYIIIOBBIE
2. crenpUICeCKue
3. 3aKOH COXPaHEHUsI MaCChl BEIIECTB
4, CHCTEMAaTHUYCCKUN X0 aHa/In3a
5. TOYKa SKBHBaJICHTHOCTH

Tpernii 3Tan (BBICOKHI YPOBEHb) — NOKa3bIBaeT C(POPMHMPOBAHHOCTH NOKA3aTess
KOMIIETEHIIUM «UMEeTh HABBIKM»: Pa00ThI ¢ PeaKTHBAMH H J1a00PaTOPHBLIM 000PY/10BaHHEM,
HeO00XO0AUMBIMH /IJIsl pellleHUs] KOHKPEeTHOM 3a1a4M Npo¢ecCHOHAIBHOM AeSTeIbHOCTH.

IMpakTuyeckue 3axaHus

1. CremneHb 3aCOJICHHS TTOYB OLIEHUBAIOT MO OOIIEMY COAEPIKAHUIO JETKOPACTBOPUMBIX
couieii B mouBe. Kak mpaBuiio, mpu OIIEHKE 3aCOJICHUS OTPEEIISIIOT KATHOHBI ca’" MgZ+, JUTSL 3TOTO
UCCIEAYIOT BOJHYIO BBITSDKKM M3 TOYBBI. YK&XHUTE, C IOMOUIIbIO KaKOr0 METOAa MOXHO
OTIPENIETTUTH COJIepKAaHNUE NOHOB KaJIBIUSI U MarHus B BOJHOU BBITSKKE U3 TIOUBHI.

2. [ns onpeneneHuss Tak Ha3bIBAEMOW OKHCIIIEMOCTH BOJIbI, TO €CTh OIPEICICHUS
konmmaectBa KMNO,4, HE0OX0MUMOTO T OKHCIICHHSI OPTaHHYECKHUX BEIIECTB B CTOYHBIX BOJAX
UCIIONIB3YIOT METO/] aHallM3a, OCHOBAHHBIN Ha MPUMEHEHUHU B KauecTBe THUTpaHTa pacTBopa KMnO;,.
VYKaXuTe 3TOT METO/I.

3. HazoBute Meron anaiu3a, OCHOBAHHBIM HA NMPUMEHEHHHM CTaHAAPTHBIX PAaCTBOPOB
HUTpaTa cepebpa Kak OCaaUTEeNsl, KOTOPBIM HCIOJIB3YETCSI B OCHOBHOM Ui KOJIMYECTBEHHOTO
oTpeieNieHus: XJIOPU U OPOMU HOHOB.

4, [Ipu ompenenennn He KapOOHATHOW >KECTKOCTH BOABI J0OABISAETCS WHIUKATOP,
paboTaromumii pu ornpeneneHHoM pH cpenbl pacTBopa U TUTPYIOT pacTBopoM TpmiioHa b. Ykaxute
WHIUKATOP, KCTIOIB3YEMBIH TS ONPEIeTIEHUS )KECTKOCTH BOIBI.

5. VYKaxuTe, ¢ MOMOILIBI0 KAKOTO OPraHUYECKOTO BEIIECTBA B METOJE HEHUTpallu3aluu
MO>XHO HaOJI0/IaTh W3MEHEHHE OKPACKH PACTBOpPA BCIIECACTBHE M3MEHEHHUS PEAKIUU CPEIbl MPH
omnpezaeneHuu KoHeuHoi Touku TutpoBanus (KTT).

Kiroun:
1. KOMILIEKCOHOMETPHS
2. IIEPMAHTaHATOMETPHUS
3. apreHTOMETPHSI
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4, MYPEKCH]T
o. VHJUKATOP

OIIK.2.3. JlemoHCTpHpyeT YMeHHe NPHUMEHSTh KOHKPETHbIe 3aKOHbI M MeTOJAbI
€CTeCTBEHHbIX HAYK /ISl KOMILIEKCHOI'O pellleHUsl IPON3BOICTBEHHBIX 3a/1a4.

IlepBblii 3Tan (MOPOroBbIH YPOBEHb) — NMOKA3bIBAET C(POPMHUPOBAHHOCTH MOKA3ATESI
KOMIIETEHIHH <GHATH»: KAKHM 00pa3oM NPHUMEHSTh KOHKPETHbIEe 3aKOHbI M MeETOAbI
eCTeCTBEHHbIX HAYK /ISl KOMILIEKCHOTO pellleHUsl MPOM3BO/ICTBEHHBIX 3a/1a4.

TecToBblE 3aJaHUA 3aKPLITOI'0 THIIA

1. Ilpu ompenesieHUN BPeMEHHOM KeCTKOCTH BOJAbI PaG0YHM PacTBOPOM SIBJISIETCSI PacTBOP
(BbI0EpHUTE OIMH BAPUAHT OTBETA):

a) COJISTHON KHUCIIOTBI

0) ruapOKCUAA HATPUS

B) TpuioHa-b

T') METUJIOBOTO KPacHOTO

2. Ilpu ompenejseHun oOmIeii KeCTKOCTH BOAbI Pa00YHM PacTBOPOM SIBJISIETCSI PacTBOP
(BbI0OEpHTE OIUH BAPUAHT OTBETA):

a) COJITHOM KUCIOTBI

0) ruapOKCUAA HATPUS

B) TpwJIOHa-b

') MypeKCH]L

3. TutpoBaHue THAPOKCHAA HATPHUS PaGOYUM PACTBOPOM IIABEJEBOIl KUCJIOTHI HEOOXO0IUMO
NPOBOJMTH B MPUCYTCTBHHM HHAUKATOPA (BbIOEpPUTE OIMH BAPDHAHT O0TBETA):

a) ¢penondranenna

0) METHUIIOBOTO OPAaHKEBOTO

B) JIaKMYyca

') METHJIOBOT'O KPACHOTO

4. Tlpu ompeneneHun oOIIEH KECTKOCTH BOJIbI NMPUMEHSIIOT MHAMKATOP (BbIOepuUTe OIMH
BAPHAHT OTBETA):

a) XpOMOTEH YEepHBIii

0) METUIJIOBBII OpaHKEBbII

B) MYpPEKCHU]]

r) nudeHnIaMuH

5. B kayecTBe MHAUKATOPOB B MeToOJe HeWTpajau3alMu NPUMeHSIOTcA (BblOepuTe OIMH
BAPHAHT O0TBETA):
a) crabble OPraHNYEeCKUE OCHOBAHUS
0) cmabble OpraHU4YeCcKHe KUCIOTHI
B) ciabble OpraHMYecKHe KHCIOThl U OCHOBAaHUS MOJIEKYJbl U HOHBI KOTOPHIX HUMEIOT pPa3HYyIO
OKpPAacKy
T') MOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA
Kiroun:

N
w
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6. IIpounTaiiTe TeKCT M YCTAHOBUTEe cOOTBeTcTBHe. McmoJib3ysi ompejaeneHHBbIE
peareHTbl MO:KHO OOHAPY:KMTh pa3idYHble KATHOHbI M AHUOHBI B pacTBOpe. YKaKuTe
COOTBETCTBHME MEK1Y HOHAMHU U PeareHTaMH, He00X0AMMBbIMHU /1JIs1 UX O0HAPYKEHUS:

Honbl Pearenr 111 o0Hapy:KeHust
1.CI a) henodranent
2.50,” 0) METHJIOBBII OPAH)KEBBINH
3.H B) AgNO;
4. OH r) BaCl,
1) HCI
e) H,O
Kiroun
1 2 3
B r 0 a

Bropoii 3Tan (NIpoABHHYTHIH YPOBEHb) — NMOKa3bIBaeT C(POpPMHPOBAHHOCTHb NMOKAa3aTeJIsl
KOMIIETEHIIHN «yMeTb»: NPHUMEHATh KOHKPETHbIe 3aKOHbI U MeTO[bl €CTeCTBEHHBIX HayK
JJ151 KOMILJIEKCHOTO pellleHus1 MPOM3BOACTBEHHBIX 3a/1a4.

3agaHuA OTKPBITOrO THIIA (BONPOCHI AJIsl OIIPOCa):

HazoBute HayKy 0 METOaX UCCIEN0BAaHU XUMUUECKOTO COCTaBa BEILIECTBA.

VYkaxxuTe, Kakue MOHbI ONPEIEIISIOT )KECTKOCTh BOJIBI.

3. VYkaxure olIiee Ha3BaHUE OPraHUYECKUX U HEOPTaHMUECKUX BEIIECTB, KOTOPbIE H3MEHSIOT
CBOIO OKpPAacCKy B 3aBUCHMOCTH OT PEaKLIUU CPEJIbL.

4. JlaiiTe omnpeJeneHue METOTy aHalIM3a, KOTOPBI OCHOBAH Ha U3MEPEHUH 00beMa pacTBOpa C
TOYHO U3BECTHOM KOHIIEHTPALUEH pEaKTHBa.

5. VkaxuTe MeTO]l, OCHOBAHHBIM Ha BBIACICHUMM M TOYHOM B3BELIMBAHUU ONPEAEIIEMOIo
KOMIIOHEHTa U3 TOYHOM HaBECKH aHAIM3UPYEMOTO BEIECTBA

™=

Koroun:

AHAJIUTHYCCKAas1 XUMUS

KaJbIIUM, MarHuu

HWHAUKATOPEI

00BEMHBII aHAJIN3

SRR I

METOJ BBIACICHUSA

Tperuii 3Tan (BBICOKHI YPOBeHb) — IMOKa3bIBaeT C(POPMHUPOBAHHOCTH IOKA3aTe/Is
KOMIICTEHIMH «HMeThb HABBIKW». IPUMEHEHUSI KOHKPETHBIX 3aKOHOB W METOJA0B
€CTEeCTBEHHBIX HAYK UISI KOMIIJIEKCHOTO PellleHUsl POU3BOACTBEHHBIX 3a/1a4.

IIpakTuyeckue 3a1aHus

1. VxkaxuTe METOJ, B OCHOBE KOTOPOTO JISKUT METOJI TIPH U3MEPEHHUH AJICKTPOTHOTO TIOTCHITHAJIA
M HaxOXJIEHUM  3aBUCUMOCTH  MEXJYy  €ro  BEJIMYMHOM U KOHIICHTpalHeu
MOTETEHIUATONPEIEISIONIET0 KOMIIOHEHTa B PAcTBOpPE MOJB3YIOTCS (PU3MKO-XUMUYECKUM
MEeTOI0M aHanu3a. OnpeaenuTe 3TOT METO/I.
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20.
21.
22,
23.
24,

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

2. Ilpu moTeHIMOMETPUYECKOM IpyOOM M TOUHOM TUTPOBAHUH C MOMOILBIO MOCTPOEHUS rpaduka
3aucuMocTd DJIC oT oObemMa TUTpaHTa U C YUETOM O0BbeMa Karellb OMpeNesseTcss KOHSUHAs
touka TuTpoBanus (KTT). Vkaxure kakum METOJOM.

3. Vkaxwurte, 4YTO MNPOBOAAT HAa GWIbTPE Uid yHaJeHUs I[OCTOPOHHUX IPHUMECEH,
a7copOUPOBAHHBIX OCAJIKOM.

4. llpu ompeneleHWH KOHIEHTPALMU PAcTBOpa B JIaOOPATOPHUSX, OMPEICISIIOT KOHIIEHTPAIHIO
pacTBopa C IMOMOMIIBIO TUTPA C TOYHOCTBIO JIO MIECTOIO 3HAKa MOCJE 3aliaTod. YKaxuTe
€MHUIIBI U3MEPEHUSI TUTPA PacTBOpA.

5. Ompenenure TUTP IIABEJIEBOM KHUCIOTHI B pactBope, ecau HaBecka HyCpO4:2H,O wmaccoit
0,6825 r pacTBOpeHa B MepHOi kosioe Ha 100 mut.

Kuaroun:

MOTCHIHUOMCTPHA

rpapudIecKui

IMPOMBIBAHHEC OCaJIKa

/M1

SR I

0,006825 r/mn

OueHovHbIe cCpeaCTBA /1JIs1 MPOBeAEHHs 3aUeTa

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

Bonpocsl 115 3a4yera
[Tpunuun Jle-Illarense, onpeneneHue caBUra pPABHOBECUS B  CUCTEMAxX IIPU HU3MEHEHHUH
TEMIEPATYPbI, JaBICHUS U KOHLEHTpauuil. [[puMeHenune kK reTeporeHHbIM CUCTEMaM.
KonnuecTBeHHBIE XapaKTEPUCTUKH MTPOLIECCA IIEKTPOIUTHYECKON JUCCOLUALNH.
VYcnoBus HeoOpaTUMOCTH HOHHBIX peaKLUi.
HMoHHOE IPON3BENEHHUE BOBI.
Bonopoanslil moka3aress.
OcHoOBHBIE ClTydan THAPOJIN3a COJIEH.
MeTto/1bl aHaIKM3a B aHATUTUYECKON XUMHUHU.
Knaccugukaius THTpUMETPUYECKUX METOJIOB aHAJIN3a IO THITY XUMHUECKOW peaKlnu.
OcCHOBHBIE METObI TATPOBAHUSI.
[TpuroroBneHue pacTBOPOB TUTPAHTOB.
YcTaHOBKa TUTpa BTOPUYHBIX TUTPAHTOB.
PacdeTsl B THUTpUMETPUYECKOM aHAIM3E.
OxapakTepn30BaTh METO/bl HEUTpaIU3aINK, KOMIUIEKCOHOMETPUH, PEJOKCUMETPUH, OCAXKICHUS
CymHoCcTh TpaBUMETPUYECKOTr0 MeTo1a aHanu3a. Kiaccudukanus MeTo10B rpaBUMETpUH.
Merton ocaxaenus. OCHOBHbBIE ONIEpallii TPABUMETPUUYECKOTO aHaJIn3a.
Uro aBnsieTcs GopMoii ocaxIeHUs U Kakue TpeOOBaHUs K HEl MPeIbABISIOTCA?
Uro Takoe rpaBuMeTpuueckas Gpopma 1 Kkakue TpeOoBaHUs K HEH HPeIbsBISIIOTCS?
KakoBbI ycroBus ocaxaeHust aMOP(HBIX U KPUCTATUIMYECKUX OCAJAKOB?
Kax BIMAIOT KOJMYECTBO MPOMBIBHOM KUAKOCTH M KPATHOCTh NMPOMbIBaHUS Ha 3()(PEKTUBHOCTH
IIPOMBIBaHUS.
B uem cymHocTh MeToAa nekanTanuu. C Kako# LeNIbI0 UCITOJIB3YOT IPOMBIBAHUE 3TUM METOAO0M.
UYro Takoe nentuzanus ocagka? Kak npeaoTBpaTuTh NENTU3ALUIO OCAIKOB IIPU UX IPOMBIBAHHH.
Uro Takoe (akTop nepecuera, KaKOB €ro GU3NYECKUN CMBICHT?
VYka3aTb npeuMyniecTBa U HeJOCTaTKN I'PaBUMETPUUYECKOTO aHATIN3A.
Kak BIuslOT Ha TOJHOTY OCAXACHWS TEMIEpaTypa pacTBOpa, KOJIMYECTBO OCAaTUTEII,
IPUCYTCTBHE IOCTOPOHHUX JIEKTPOIUTOB.
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25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.

38.

Kakyto menp mpecienyioT, ynorpeOuss NpU OCaKICHHU, M30BITOK OCaauTeNs, MMOYeMy HeJb3s
OpaTh CIUIIKOM OOJIBIITON H30BITOK.

Uro Ha3bIBaeTCs SKBUBAJIEHTOM BelllecTBa. Kak ornpenensercst SKBUBAJIEHT B peakLUsAX KUCIOTHO-
OCHOBHOTO M OKHCJIHUTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS?

Kak BpIpakatoT KOHLIEHTPALIUIO PAaCTBOPOB B THTPUMETPUUYECKOM aHAIU3E?

Uto Ha3bIBaeTCsA KPUBOM TUTPOBAaHMS. JJIsl KaKO 1IEIM CTPOSIT KPUBBIE TUTPOBAHUSA?

Uro Takoe TOYKa SKBUBAJIECHTHOCTH. Kakue (axkTopbl WM XapaKTePUCTUKU BIUSIOT Ha: a)
MOJIO’KEHHE TOYKU YKBUBAJICHTHOCTH; 0) BETMUHUHY U MOJIOXKEHHUE CKayKa TUTPOBAHUS.
WHaukaTopsl IpU KUCIIOTHO-OCHOBHOM TUTPOBAHUHU.

Yro Takoe yCcTaHOBOUYHBIE BEIIECTBA U KaKue TPeOOBaHUS K HUM MPEABSBISIOTCS?

[TpuBecTu puMepbl TUTPOBAHUIA: a) IPSAMOro; 0) 0OpaTHOTrO; B) 110 3aMEIIECHHUIO.

Yro Takoe xecTKocTh Bojbl. Kak onpesensercs BpeMeHHas U MOCTOSTHHAS JKeCTKOCTh BOJIbI?

Jatp o0mryro XxapakTepucTHKy (OCHOBHOE ypaBHEHHE pEakiiu, padouue pacTBOpPbI, WHAMKATOPHI)
CJIEIYIOIIHUX METOJIOB OKHCIICHHS-BOCCTAHOBJICHHS: a) MEPMaHTaHATOMETPUU; 0) XpPOMATOMETPUU;
B) ilogomeTpuu.

Kak mnpuroroBuTh pabouymii pacTBOp INEpMaHraHata Kallus W YCTAaHOBUTh €ro MOJISIPHYIO
KOHLEHTpaLUIO SKBUBaJIeHTa. [louemMy MossipHast KOHLIEHTpaLUsl SKBUBAJIEHTA [IEpMaHIaHaTa Kajaus
MO>KET U3MEHUTHCS C TEYCHHEM BpeMeHU?

Kakue ycnoBuss HeoOXoaumo coOstoaTh MpPU TUTPOBAaHMM OKCoOJaTa HATpUs pPacTBOPOM
NepMaHraHata Kaius u nouemy?

YeMy paBeH (PakTOp SKBHBAJCHTHOCTH TNEpMaHTaHaTa Kajus NPU TPOBEICHHH TUTPOBAHUS B
KHUCTION, HENTpaIbHOU U IIET0OYHOU cpesax. 3anucarh ypaBHEHUS MOTypPEaKIIHH.

Kak npurotoButh paboune pacTBOpHI HoJa U THOCYIb(paTa HATPUS U YCTAHOBUTH UX MOJISIPHBIC
KOHIIEHTPAIlMU JKBHUBAJICHTA. 3a CUET KAaKUX IMPOILIECCOB MOKET MPOUCXOIUTh M3MEHEHHE THUTpa
pacTBopa THOCYJIb(aTa HATPUS U HOJA IPH UX XPAHCHHH.

4. METOAWYECKAE MATEPHAJIBI, OIPEAEJSIOIMNE TPOLEIYPBI
OLEHUBAHMSI 3HAHWI, YMEHMII, HABBIKOB W (WJIH) ONBITA
JNESTEJBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue 11 NPOBENEHUS TEKYILErOo KOHTPOJS MPOBOAMUTCA C MOMOLIBI0 CHCTEMBI
JUCTAaHIIMOHHOTO oO0y4yeHuss wuiau KomnbiorepHod mnporpammbl KTC-2,0. Ha TtectupoBanue
orBogutcs 20 muHyT. Kaxxaplii BapuaHT TeCTOBBIX 3afaHuil BKiIrodaeT 20 BompocoB. KonmnuecTBo
BO3MOXKHBIX BapHaHTOB OTBETOB — 4 niu 5. CTyneHTy HEeoOXOAuMO BbIOpaTh OJMH MPaBUIbHBIN
OTBeT. 3a KaXKAblil IpaBUIIbHBIM OTBET Ha BOIpoC NpucBauBaercs 5 Oamnos. [llkana nepeBona: 19-
20 mpaBWIIBHBIX OTBETOB — OIEHKa «OTIMYHO» (5), 15-18 mpaBUIBHBIX OTBETOB — OLIEHKA
«xopouio» (4), 12 npaBUIbHBIX OTBETOB — OLIEHKA «yIOBIETBOpPHUTENbHO» (3), 1-11 mpaBuibHbBIX
OTBETOB — OIIEHKA «HE yJIOBJIETBOPHUTEILHOY (2).

Onpoc Kak CpeACTBO TEKYLIEro KOHTPOJIS MPOBOAMUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIeHT OTBEYaeT Ha MOCTaBJICHHBII BOIPOC Cpa3y, BpeMsl Ha MOJTOTOBKY K OTBETY He
IIPEIOCTABIISAETCS.

[IpakTiueckue 3agaHusl KaK CPEACTBO TEKYIIErOo KOHTPOJS MPOBOASTCS B HMUCHMEHHOU
dopme. CTyneHTy BbIAAETCS 3a/1aHue U mpefocTabiseTcs 20 MUHYT JUIS TOJTOTOBKH K OTBETY.

IIpoMe:xxyTOoyHas aTTecTALUA
3adeT MPOBOAMTCS IyTEM MOJBEIECHUS MTOrOB IO pe3yibTaTaM TEKyHIero KoHTpouss. Ecin
CTyIEHT HE CIPaBWICA C 4YacTblO 3aJaHUM TEKYLIErO0 KOHTPOJIA, €My IIPEIOCTaBIsAETCA
BO3MOXXHOCTH C/IaTh 3a4€T Ha UTOTOBOM KOHTPOJIBLHOM MEPOIPHUSATHH B (OpME OTBETOB Ha BOIIPOCHI
K 3aUeTy WIM TECTOBBIX 3a/aHuil Kk 3adery. PopMmy 3aueTa (ONpOC MM TECTUPOBAHME) BHIOMpPAET
[IPETO1aBaTENlb.
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Ecnu 3auet npoBoauTcst B (hopmMe OTBETOB HA BOIMPOCHI, CTYIEHTY IMpeaIaraeTcsi OJuH N
HECKOJIbKO BOIPOCOB M3 TMEpEeyHsl BOMPOCOB K 3ayeTy. Bpemss Ha MOATOTOBKY K OTBETY HeE
IIPEIOCTABIISAETCS.
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