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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

Pabouyast mporpamma paccMOTpeHa Ha 3aceJaHuH Kapeapbl XUMUH
(mpotokomn Ne 10 ot «20 masi» 2024r.).

3aBenyommii kageapoi A.K. IluBoBap

Pabouyas nporpamma peKOMEH10BaHa K UCIOJIb30BAHUIO B YU€OHOM MPOLIECCE METOIMUECKOI
KoMHUccHel (akynpTeTa MUIIEBbIX TeXHOoIorui (mporokon Ne 11 ot «20 uroHn»2024 ).

IIpeacenaresb MeTOANYECKONH KOMHCCHH 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 XUMUsA», 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  ydacTHMKaMHU
obpazoBatenbHbIx oTHomeHnd (b1.0.23) ocHOBHOW mpodeccnoHambHONH 00pa3oBaTeNbHON
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 HayYHBIX
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
PKCIIEPUMEHTAILHOTO
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 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: 58 58 12
- IEeKLIHUHU 22 22 6
- MPAKTUYECKUE 3aHITHS - - -
- abopaTopHbIe PabOTHI 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 3auer
PK3aMEH)
4, Conep:xanmne IMCIUTNIAHBI
4.1. Paznenbl AMCUMILIMHBI U BU/IbI 3aHATHH (TeMATH4YeCKHUIl MJ1aH).
Ne
i Paznen aucrunianHbl JI 113 JIP |[KPBOC|CPC
o4Has popMa 00ydeHUs
KauecTBeHHBIH aHAIU3. 2 - 8 2 6
Paznen 1. IlpeaMer aHAIUTHYECKOM XUMUH.
1 [Teoperuueckue OCHOBBI XHWMHYECKOTO aHAIHU3a. 2 - 8 2 6
KadecTBeHHEIN aHAIIN3.
KosnuyecTBeHHBIH aHAJIN3. 16 - 22 16 33
5 Paznmen 1. KomuuectBenHblii aHanu3. OCHOBHBIE 5 2 - 6
MOHSITHSI ¥ OTIPEICIICHUS
3 [Pazgen 2. PacueTsl B 00bEMHOM aHAIIM3E. 2 - 2 4 7
4 |Paznmen 3. MeTton HeWTpann3anuu. 4 - 4 4 6
5 Pasnen 4. Meronbl  KOMIUIEKCOMETPUM U 4 i 8 4 7
PEIOKCUMETPHH.
6 [Pasgen 5. BecoBoii ananus. 4 - 6 4 7
Du3NKO-XUMHYECKHE METOAbI aHAJIH3A. 4 - 6 4 7
7 Paznen 1. DNEKTPOXUMHYECKHE  METOJIBI. 4 5 4 7
[ToreHIIMOMETpUS.
3aouyHas (hopma oOydeHHs
KadyecTBeHHBIH aHAJIN3. 1 - 0,5 16
Paznen 1. Ilpeamer aHaIUTHYECKOM XUMHHU.
1 [Teopernueckue OCHOBBI XHMHUYECKOTO AaHAIU3A. 1 - 0,5 16
KauecTBeHHBIN aHATHU3.




KoJ4yecTBeHHBIH aHAJINS. 45 - 4.5 80
2 Pasznen 1. KomuuectBenusnlii aHamu3. OCHOBHBIE 1 i 0.5 16
MOHSATHUS U OTIPEICTICHUS
3 |Pa3gen 2. Pacuersl B 00EMHOM aHAIH3E. 0,5 - 0,5 16
4 |Paznmen 3. MeTox HeWTpanu3aluu. 1 - 1 16
5 Pasnen 4. Meronbl  KOMIUIEKCOMETPUM U 1 i 1 16
PEIOKCUMETPHH.
6 [Pasmen 5. BecoBoii ananus. 1 - 15 16
Pu3uKo-XuMHUYECKHe MeTOAbl AaHAJIU3A. 0,5 - 1 18
7 Pa3nen 1. DJIEKTPOXUMHUYECKHUE METOIBI. 05 i 1 18
[loTeHIMOMETpYSL.

OYHO-3a04Has Gopma

| | [ [ ] |

4.2. ConepxxaHue pa3/iesioB y4eOHOM AUCHUNIHHBI.

KauecTBeHHbIN aHAIN3.

Paznen 1. Illpeamer ananuTuveckoii xumuu. Teopernyeckne 0OCHOBbI XMMHUY€ECKOT0
a”Ha;nu3a. KayecTBeHHbIH aHaIU3.

ITpenmer aHammMTHYECKON XUMUM. TeOpETHUECKUE OCHOBBI XUMUUECKOTO aHan3a. OCHOBHBIE
NEpUOABI Pa3BUTUS aHAIUTHYECKOM Xxumud. [Ipenmer anaimTuueckon xumuu. Pome u mecto
AQHAIMTUYECKOM XMMHU B OOIIECTBE M Cpeld IPYruX XUMUYECKuX aucuuiuimH Knaccudukanus
AQHATUTHYECKUX METOJIOB. AHAaIMTHYECKUEe peakimu. TpeboBanms K HuM. KonmdecTBeHHbIE
XapaKTEePUCTHKU TOMHOTHI NPOTEKAHUsI peaklyil - KOHCTaHThl paBHOBecHs. OCHOBHas, MoOO4YHas,
cnemppuueckas W u30MparenbHas peakiuud. UyBCTBUTEIBHOCTb, OTKPHIBAEMbIM MUHHUMYM,
npenenbHoe pazoaBnenne. KauecTBeHHbIN aHann3. BBeneHne B kauecTBEHHbIN aHaan3. MeToJibl
oOHapyXeHHsI U WIeHTHUPUKAIUU. 3aJauyd U BHIOOP METOAa OOHapyXEHUS M HUICHTHU(PHUKALUU
XUMUYECKUX COEIMHEHUM. JpoOHbIit 51 CUCTEMAaTUYECKUU aHaius.
MUuKpOKpHUCTaUIOCKONMYECKUN aHaIu3, MUPOXMUMHUYECKUN aHamu3 (OKpallMBaHUE IJIAMEHH,
BO3TOHKa, oOpa3zoBaHMe ImepioB). KamenpHbll aHamu3. AHaIU3 pacTUPaHUEM TOPOIIKOB.
KauecTBeHHBIN aHAIN3 KATHOHOB, aHHOHOB.

KonunyecTBeHHBINH aHAINS3.

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

KommuecTBeHHbI  aHammi3. TUTpUMETpUYECKHUI — aHAIIU3. Krnaccudukanust meronos
TUTPUMETPUYECKOr0 aHaiau3a. TpeOoBaHuWs, NpenbsBISIEMblE K PEAKIMAM B TUTPUMETPUUECKOM
aHamze. TurpoBaHue. Touka SKBUBAIEHTHOCTM W KOHEYHAas TOYKAa TUTPOBAHMs, CIOCOOBI €e
¢ukcanmu. CriocoObl  TUTpOBaHWS: TpsiIMOe, oOpaTtHoe, 3aMmecTuTenbHOe. [lorpemHocTu
TUTPUMETPUYECKOro aHanu3a. Mcrounuku norpemHoctd. CTaHIapTHBIE M CTaHIapTU3MPOBAHHBIC
pacTtBOpbl. DUKCAHAITBI.

Paspnen 2. Pacuersl B 00bEMHOM aHaIHM3e.

KucnorHo-ocHoBHOe TuTpoBanue (Meron HeiTpanuzanuu). CylnHOCTE  MeETOAA.
Beruncnenne pH B pa3nuyHble MOMEHTHI TUTPOBAHUS M TOCTPOEHUS KPUBBIX THUTPOBAHUS
CHJIBHBIX U CHa0bIX KHUCIOT M OCHOBaHMHA. KHCIOTHO-OCHOBHBIE WMHIMKATOPBI, (UKCAIHA
KOHEYHOM TOukM TuTpoBaHus. OOmacTe mnepexoja oKpacku wuHaukaropa. Ilokaszarens
tutpoBanus  (pT) wuHaukaropa. Haumbonee pacnpocTpaHeHHBIE — KHUCIOTHO-OCHOBHBIE
UHAMKATOpBL. BpIOOp MHAMKATOpA.

Pa3znen 3. MeTtoa HeliTpanu3anuu.

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

Pa3nea 4. MeToabl KOMIJIEKCOMETPHHU U PeJOKCHMETPHH.

Kommnexkconomerpus. OOmasi  xapakTepucTHMKa W NPAKTUYECKOE IPUMEHEHHE.
Kommnexkconomerpuueckoe TtuTpoBanue. CymHOCTh Meroaa. TpeboBaHUS K peakUusM

7



KOMIUIEKCOOOpa3oBaHus. XelaTOMETPHUs: HCIOJIb30BaHWE aMHUHOIIOJIMKAPOOHOBBIX KHCJIOT B
TUTPUMETPUYECKOM aHaIH3e. DTUICHIUAMUHTETPAyKCyCHAsI KHUCIOTa M €€ JTUHATPUEBas COJIb
(xommutekcoH 111, D/ITA) kak xenarooOpa3yromuil peareHT. MeTalsIoXpOMHbIE HHIUKATOPbI, HX
poirb B mpomecce  TUTpoBaHHA.  OKHCIUTEIHHO-BOCCTAHOBHUTEIBLHOE  THUTPOBAHHE.
Knaccudukanus MeTo10B XapakTepUCTUKA H TEOPETUICCKUE OCHOBBI MeToAa. MossipHas Macca
SKBHUBAJIEHTAa OKHUCIUTENECH M BoccTaHoBUTeNe. YpaBHeHue Hepncra. Iloctpoenune KpuBbIX
TUTPOBAHUS B METOZaX PEAOKCUMETPHH.
Pazpnen 5. BecoBoii ananu3.

I'paBuMeTrpuueckuii metoy aHanusza. CymHocTs Metoaa. OCHOBHBIE BUJIbI IPaBUMETPUH.
[TocmenoBaTenbHOCTh  BBIIIOJHEHUS  I'PaBUMETpUYECKoro aHanusa. [IpemmymiecrBa  u
HenoctaTtku. Ocaxkpaemass W BecoBas (TpaBUMETpUYEcKasi) (GOpMBl. YCIOBHS TOTYYEHUS
0CaZKoB. SIBieHUs, BIMAIOLIME HA MPOLECC OCAKICHUA U XapakTep OOpa30BAHHBIX OCAIKOB.
Pacuets! B rpaBuMeTpun. I'paBuMeTpuyeckuii haktop.

Pu3MKO-XUMHYECKHE MEeTOAbl AHAJIN3A.

Paznea 1. DuexkTpoxumuyeckune meroabl. [lorenunomerpus.

DNEKTPOXUMHUYECKHE METO/BL. [Torenuuomerpus. Knaccugukanus
NOTEHIIMOMETPHUYECKUX ~ METOJOB  aHamm3a.  MeToa  TpaayHpoOBOYHOrO  rpaduka.
[Torennnomerpuueckoe tuTpoBaHue. MHrerpanbHas u  auddepeHUuaibHble  KPUBBIE
NOTEHLIMOMETPUYECKOTO TUTpOBaHMsl, KpuBas ['pana. OnpesnerneHne TOUKH 3KBUBAJIEHTHOCTH C
IOMOILBIO KPUBBIX TUTPOBaHUs. Buabl 31€KTpo10B U NpueMbl paboThl ¢ HUMU. VIHAMKAaTOpHBIE
aneKkTpoabl. CTEKISIHHBIN 3JeKTpoJ A u3MepeHus pH pacTBopoB. DneKTpoabl CpaBHEHUS.
[TpuGops! ¥ TeXHUKA U3MEPEHUH B oTeHIIMOMeTpuH. [loTeHIIMOMEeTpUS B XUMUUECKOM aHAJIN3e.

4.3. [lepeueHb TeM JIEKLIMId.

Neo O0BLeM yacosB
n/n Ounasn 3aouHas OYHO-
Tema Jexnun
dopma dbopma 3a04Hast
(¢popma
KauecTBeHHbIii aHAIN3. 2 1

Pasmen 1. llpenmer aHamuTUYECKOW XUMHH.
1 | Teoperuueckre OCHOBBI XMMHUYECKOTO aHAJIMU3a. 2 1
KauecTBeHHBIN aHAIN3.

KoanyecTBeHHBIH aHAIN3. 16 45
2 Paznen 1. Konmnuectsenusrii ananus3. OCHOBHBIE 5 1
TIOHSITUS U OTIpeACTICHUS
3 | Paznen 2. Pacuetsl B 00EMHOM aHAIU3E. 2 0,5
4 | Pazmen 3. Meroa HeHWTpalu3aluy. 4 1
5 Paznen 4. Metoapl KOMIUIEKCOMETPUH U 4 1
PEITOKCHMETPHH.
6 | Pasgen 5. Becosoii aHanus. 4 1
PU3UKO-XMMHYECKHE METOAbLI AHAJIN3A. 4 0,5
7 Paznen 1. DnekTpoXxuMuuecKue METO/IbI. 4 05
ITorenumomeTpus. ’
Hroro 22 6

4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHHAPOB)
He npemycMoTpeHbI y4eOHBIM MPOIIECCOM




4.5. [lepeueHb TeM J1a00pPaTOPHBIX PadOT.

Ne O0BLeM yacosB
n/n Tembl 1abopaTOpHBIX 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 Paznen 1. KonmnuecrBennsli aHanmn3. OCHOBHBIE ITIOHIATHS 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 IToaroToBKa K Ay IMTOPHBIM 3aHATHAM

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

- U3YYNUTh KOHCIIEKT JIEKIUI 11O MPEBbIYIIEH TEME;

- U3Y4YUTb COOTBETCTBYIOILUN Pa3eN 110 TEME B OCHOBHOU U JIOMOJHUTEIBHON PEKOMEHyEeMOU
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

Pedeparsl, pacueTHO-Tpaduueckre paboThl He MPeyCMOTPEHBI.

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

O0BéM, u
No 11/ Tema camocTosaTenbsHON YueOHO-MeTOANIECKOe dbopma 0OyueHus
B paboThI obecrieyeHne OYHO-
OYHas |3a04yHast
3a049Hast
. KauecTBeHHbIii aHaTH3 ’ 6 \ 16




O0BéM, u

No 11/ Tema camocTosTeTbHON Y4eOHO-MEeTOAMUECKOE dbopma oOyueHus
paboThl obecrieueHue OYHO-
OYHas |3a04Has
3a04Has
Paznen 1. ITpeamer [1,5]
AHATTUTUYECKON XMMUH.
1. [Teopernyeckrue OCHOBBI 6 16
XHMHUYECKOI0 aHaIu3a.
KadecTBeHHBIN aHAIN3
KoJimuecTBEeHHDbII aHAJIN3 33 80
Pasznen 1. Komwuecrsennsrii [1,2,4,5]
2. |a"Hanu3. OCHOBHBIC TTOHSATHS 6 16
1 OIpeIeTICHUS
Paznen 2. Pacuersl B [5,3]
3. N 7 16
00BEMHOM aHAIU3E.
" Pa:iz(en 3. Meron([1, 2, 4,5] 5 16
HEeHTpaTn3aIum.
Paznen 4, Mertonsi[1, 2,4,5]
5.  |[KOMILIEKCOMETpUU u 7 16
PCIOKCUMETPHH.
6. |Pasmen 5. BecoBoii ananus. [1.2,9] 16
DU3HKO-XUMHYECKHE METOAbI AHAJIN32 18
Paznen 1. [1,2,4,5]
7. [DnexTpoxuMHuyecKue 7 18
meTobl. [ToTeHmomeTpusi.
Bcero 46 114

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

Ne YyeOHo- O0neM yacoB
n/n Tema Jexkuuu METOIUIECKOE Ounasn 3aouHas
obecrnieueHue dhopma dhopma
KadecTBeHHBIH aHAJIN3. 2 -
Pazgen 1. Ilpenmer aHaIUTHYECKON XUMUU.
1 | Teopernueckue OCHOBEI XUMUYECKOTO aHANU3a. | 2 & 2 -
KauecTBeHHBIH aHAIN3. = £ 3
= M oM
Kosnn4yecTBeHHBI aHAIM3. = ) % 16 -
> &)
2 Pasnen 1. KonnuecrBennnii anamn3. OCHOBHEIE 5 i 5
TOHSATHS U OTPEIeICHUS =S 2 Z«’
.. O N O [
3 | Pazmen 2. PacueTsl B 00bEMHOM aHAU3E. = é = 4 -
o s = (@)
4 | Paszgen 3. MeTo HEHTpaTH3alUH. ): SRt 4 -
22 ¢
5 Paznen 4. MeToapl KOMIUIEKCOMETPUH U Tz 3 4
= -
PEIOKCHMETPHH. é E 2
- =
6 | Pasgen 5. BecoBoii ananus. % é = 4 -
m A
DU3HKO-XUMHYECKHE METOALI AHAJIN3A. A Y 4 -
7 Paznen 1. DnekTpoXxuMHUECKHE METOIBI. 4
ITorenumomerpusi.
Htoro 22 -
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4.5.6. ipyrue BUAbI CAMOCTOSATEIbHOI padoThI CTY/A€HTOB.

Ne .
W Bun camocrositensHOM paboTh
1. Odopmiierne pabounx TeTpael U OTYETOB 10 JTAOOPATOPHBIM paboTam
4.7. IlepeyeHb TeM U BU0B 3aHATHI, IPOBOAUMBbIX B HHTEPAKTHBHOM (popme
No ®dopma HNuTepakTuBHBIN O6bewm,
Tema 3anaTus
/1 3aHATHSA METOJ q
Merto HeUTpaTU3alUH.
JlabopaTopHas A p .
1 AGoTa Onpenenenue kapoOHATHOU [TpakTHka 4
P KECTKOCTHU BOJIBI
Meron KOMIUIEKCOHOMETPUHU.
JlaGoparopHas .
2 AGoTa Ornpezenenne 001IeH KeCTKOCTH [TpakTHka 4
P BOJIBI
O6cyxnenue u
JIaboparopHas [ToTenunomeTpuyeckoe .
3 CUCTCMHBIN aHAIIN3 4
pabora TUTPOBAHHE
O6cyxnenue u
2 Cemunap Pacuersl B 00beMHOM aHaNu3e YIRAC 4
CUCTCMHBIN aHAIIN3
Bcero 16
5. @oHJ OLEHOYHBIX CPeICTB /IS MpPOBeJeHHs] TNPOMEKYTOYHOI
aTrecraguu

[TonHoe omnucanue (oHAA OLICHOYHBIX CPEACTB TEKyIIeH M IMPOMEKYTOUHOM aTTecTaluu
00yyaroImuxcs ¢ nepeyHeM KOMITeTeHIIMH, ONMCaHUeM IoKa3aTeNel U KpUTepueB OLICHUBAHUS
KOMHGTGHHHﬁ, IIKaJI OOCHUBAaHW, TUIIOBBIC KOHTPOJIBHBIC 3aaHA U METOJUYCCKNEC MAaTCPpHAJIbI
IIPEICTABIICHBI B IPUJIOKEHUHU K HACTOSAIIEH ITPOrpaMme.

6.

6.1.

YyeOHO-MeTOANUECKOE 00ecneYyeHne JUCIHIIINHDI.

PexomeHnayemasi aureparypa.

6.1.1. OcHoBHas JUTEpaTYypA.

No Kom-Bo 7k3. B
ABTOp, Ha3BaHWE, MECTO U3IAHUS, U311-BO, TOJI U3TAHHUSI, KOTUICCTBO CTPAHUI]

n/n oubimorexe.
AnanuTHueckass XuMmus. XHMMHUYECKME METOJbl aHaiu3a: ydeOHoe
nocobue / H. C. 'omy6esa, O. B. bensera, . B. Tumomyk [u np.]. —

1. | Kemeposo : KemI'Y, 2020. — 136 c¢. — ISBN 978-5-8353-2663-1. —
TekcT : anekTpoHHbIH // JIaHb : 371eKTpOHHO-O0MOIMOTEYHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/162572
BacunseB B.II. Anamutuueckass xumwus. JlaGopaTOpHBI MHpPaKTUKYM:

2 yuebHoe mocobue s By3oB/ B.II. Bacunwes, P.II. Mopo3oBa, A.A.
Kouepruna; mom pen. B.II. BacmnbeBa. — 3-¢ u3a., crepeoTumn. — 6
M.:[Ipocda, 2006.— 414, [2] c.: un. ISBN 5-358-00578-1

3 | BacunseB, B.II. Anamutndeckas xumus. COOPHHUK BOIPOCOB, 6
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Ne Kon-Bo 3k3. B
ABTOp, Ha3BaHUC, MCCTO U3AaHNA, U31-BO, 'O U3JaHUA, KOJIUUCCTBO CTPAHUI]
/1 oubnmorexe.
ynpaxuenuil u 3agad: B.I1. Bacunwes, JI.A. Kouepruna, T.Jl. OpnoBa;
non pexa. B.I.BacunbeBa. — 4-¢ usn., crepeotun. — M.: Ipoda, 2006 r.
—386, [2] c. : mn. ISBN 5-358-01175-7
Kycakuna, H. A. AnanuTuueckas XuMHUS U (DU3HKO-XUMHYECKUE
MeTOoIbl aHau3a : yueonoe nmocoodue / H. A. Kycakuna, T. 1. bokosa, I'.
4 | II. FOcynoBa. — HoBocubupck : H['AY, 2010. — 118 c.— Teker :
3JIeKTpOHHBIN // JlaHb : 31eKkTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/4555
5 [InmasoB i.r., bensena B.A. AHanutHdeckas XHAMHSL. 30
KonmyectBennsiit ananus.- Jlyranck: JIHAY, 2012 r. — 193 c.
6.1.2. JlonoJHUTEILHAS JIUTEPATYPA.
1'][\;91'1 ABTOp, Ha3BaHUE, MECTO U3IaHUS, U3/1-BO, TOJ U3IAHHUSI, KOJTUYECTBO CTPAHUIL]
AHanmutuueckass XuMusi : ydeO. ISl MCIOJB30BaHHS B 00pa30BaTEIIbHOM IPOIIECCE
6 00pa3oBaTeNbHbIX OpraHu3aluii, pean3yIoNX IPOrPaMMBbI CpeaHero
" | npodeccroHanbHOro o0Opa3oBaHUs MO crel. "TeXHOJOrus aHaIUTHUYECKOTO KOHTPOJIS
XUMUYECKHX coequHeHui" / pea. A. A. Mmenko. — M. : Akagemus, 2021. — 480 c.
Eropos B.B., Bopoosesa H.1., CunbpBectpoBa U.I'. Heopranudeckasi u aHamuTHIeCKast
£ XUMUs. AHamuTHdeckas xumus. Jlane, 2014 r. -144 c., http://e.lanbook.com/book/45926
Anekcanaposa, T. II. Ananutnyeckas xumus U (pU3MKO-XMMHUYECKHUE METOJIbl aHalIn3a :
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 :
SJEKTpOHHBINM /  Jlamb  :  3JMeKTpoHHO-OMOimoreuHnas  cuctema. —  URL:
https://e.lanbook.com/book/118503
6.1.3. MeToanueckne yKa3anus JJist 00y4alOUIMXCsl M0 OCBOEHHIO IV CHUTLJIMHBI.
;\i ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1-BO, TOJl U3JIaHUS, KOTMYECTBO CTPAHUIL
[[1aBoB II.I'. JlaGopaTopHBIH NPaKTUKYM IO AHAIUTUYECKOW XUMMH I CTYICHTOB
9. lbakynpTeTa BeTEPUHAPHOW  METUIMHBI, ArpOHOMHUYECKOTO U  300HHKEHEPHOTO
(baxynereroB. JIHAY,2014.
6.2. Ilepeuenb pecypcoB MH(POPMAIHOHHO-TETEKOMMYHUKANIMOHHOW ceTH «MHTepHET»
(nanee - cerb «AHTEpHET»), HEOOXOAMMBIX VIS OCBOCHUS JUCIUIJIMHBI.
Ne ni/mn HasBanne nHTEpHET-pecypca, aipec u pekUM JOCTyna
1. DPrnextponnas oOpa3oBatenbHas cpena JITAY
2 (O6pazoBatenbHblil mopran Kyol'AY [OnexTponHslii pecypc]: Pexxum nocryna:
" http://edu.kubsau.local (nara o6pamienus: 15.04.2024).
3 [DitekTpoHHO-OMOHoTeYHas cucteMa «Afcoyk» (iBooks) - http://ibooks.ru (mara
" loOpamenus: 15.04.2024).
4 [D11eKTPOHHO-OMOIMOTEeYHAs CUCTeMa u3/1aTelibeTBa «Jlauby - http://www.e.lanbook.com
" |mara obpamenus: 15.04.2024).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. Jpremier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mata
oOparmienus: 19.04.2022).
6 BapyOexkHas 0aza TaHHBIX peeprupyeMbIXx HAydHBIX JKYPHAIOB Agris -

http://agris.fao.org (nara ob6pamnienus: 19.04.2024).
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Hayunas snexrponnas 6moauoreka eLIBRARY.RU.

CnpaBouno-uHpopmannonnas cucrema "Koncynprant [lroc".

6.3. CpeacrBa obecnieueHHs OCBOCHUSI JUCIHUIIMHBI.
6.3.1. KomnbiorepHbie 00y4yawinye 1 KOHTPOJUPYIOIIHE POrpaMMBbl.

OyHKIMS TPOrPAaMMHOTO 00ecCTIeueHHS
Ne | Bup yueOHoro | HammeHoBaHHE IIPOTpPaMMHOIO YHER porp
/o 3aHATUS obecrieueHus MOJEIHPY
KOHTPOJIb oOyuaroras
o1Iast
1 Jlexuum CucrtemMa TUCTaHIIMOHHOTO + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
2 HpaKTI/IquKI/Ie CucremMa JUCTAHIIMOHHOI'O + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
6.3.2. Ayauo- ¥ BH1e0nocoousl.
Aynuo- v BUJICOTIOCOOUs HE TIPEyCMOTPEHBI.
6.3.3. KommnbloTepHbIe NMpe3eHTAllH YUeOHbIX KYPCOB.
KomneioTepHble mpe3eHTanuu y4eOHbIX KYpCOB HE IPEyCMOTPEHBI.
7.0nMcaHue  MaTepUAIbHO-TEXHHYECKOHM  0a3bl, He0OXOOMMOM  [JIA

OCYLIECTBJIECHHS1 00Pa30BaTEJbHOI0 MPoLecca M0 JUCHMUILINHE

No

o/

HaumenoBanue o0opyaoBaH-
HBIX Y4eOHbBIX KaOMHETOB,
O00BEKTOB JIJIs1 IPOBEACHHUS

3aHATUN

ITepeyeHb OCHOBHOTO 00OPY10BaHHUs, IPUOOPOB U
MaTepUasoB

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

KOHTPOJIS,
aTTecTalluu
CaMOCTOSITEJIbHOM PabOTHI

TEKYIIETrO
IIPOMEKYTOUHOU
u

Cron — 10 wr., ctyn — 28 wrt., mkagp — 4 wr., TymOouka — 1
MIT., Hapra — 2 Wr., Jocka — 1 mT., mKkad cymuapHelil — 1
mr., MydenpHas nedb — 1 mr.,, nedrpupyra — 1 mT.,
nabopaTopHoe 000pylOBaHHE (BECHl TEXHO-XMMHYECKHE,
mKagbl CYUIMIbHBIE, BBITSKHBIE, BOASHbIE OaHU, My(eabHas
neub M Jp.), JabopartopHas mnocyaa (KojObl, MHIETKH,
OIOpETKH, BOMSHBIC XOJIOAWJIBHUKH W TIp.), XUMHUYECKHE
PEaKTUBBI, JIEMOHCTPAI[MOHHBIE MaTepHajbl (CTEHIBl U Tp.),
yueOHO-METOINYECKUE MaTepUaIb.

[-415 — yueOHas ayauTOpHs
IS IIPOBEJCHUS
JIEKIMOHHBIX, J1a00paTOPHBIX
U TPaKTUYECKUX  3aHATHUH,

PYIIIOBBIX "
VHIVBUAYaJIbHBIX

KOHCYJIbTALUH, TEKYILETO
KOHTPOJIA, IPOMEXYTOYHOU
aTTeCTallun U

CaMOCTOSITENIbHOW PaOOTHI.

Cron — 18 mr., cryn — 16 mr., mkap — 2 wmT., mKad
BBITSDKHOH — 1 mT., TymOouka — 1 mr., mabGopaTopHoe
000pyI0BaHue (Becbl  TEXHO-XMMHYECKHE,  IKagbl
CYLIMJIbHBIE, BBITSDKHBIE, BOJASHBIE OaHU U Jp.), TabopaTopHas
nocyna (KOoJIObI, MUTIETKH, OFOPETKH, BOJISTHBIC XOJIOIMIEHUKI
U Tp.), XUMHUYECKHE pPEAaKTUBBL, JEMOHCTpAIlMOHHbBIEC
MaTepuanbl  (CTEHJbI np.), y4eOHO-MEeTOIUYECKHe
MaTepuabl

u
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8. MexaucuunjnHapHbie CBA3HU

IIpoTokoua

corjiaCoBaHus pa6oqel71 IMporpaMmel C IpyruMu 1UCHOUIITIMHAMHA

HaunmenoBanue JUCHUILINHEIL, C
KOTOpOfI MMPOBOJAUIIOCH COTJIACOBAHUC

Kademnpa, ¢ xoropoi
MPOBOJIMIOCEH COTTIACOBAHUE

[Ipemyoxenus 00 U3BMEHEHUSX B
paboueit mporpaMmMe. 3akIOYeHUE
00 UTOTrax COriIacOBaHM

HI/IH_IGBaSI XHUMUA XUMHUHU
buonoruyeckas xumMus XUMHUH
dusznueckas u KOoJUJIOuaHas1 XUMHUS XHUMHUH
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Jluct u3mMeHeHuit pabovel IporpaMMel

Ipunoowcenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3acenaHus

kadenphl U gara

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
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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 CI)I/IBI/IKO-XI/IMI/I‘-ICCKI/IG METOABI aHAJIU3a»

Hamnpasnenne noarorosku: 19.03.03 IlpoayKThl nUTaHUs )KMBOTHOTO MPOUCXOKICHUS
Hamnpasnennocts (nmpoduis): TexHomorus Msca U MSICHBIX IIPOYKTOB
YpoBeHb mpodecCHoHAIBHOT0 00pa3oBaHus: OaKkalaBpuat

I'ox Havana moarorosku: 2024

Jlyranck, 2024
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1. MIEPEYEHb KOMIETEHIIAN, ®OPMHAPYEMBIX JJUCIIUILIMHON, U IINIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUSA

Kon DopmyJIHpPOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTH>KCHHUS (ypoBeHb) pe3yNIbTaThl 00yICHHUS (nnn) pa3aenos CpEeICTBa
JUpPYyeMO KOMIIETEHIINU KOMIIETEHIIUH OCBOCHMS JUCUHUTIIIUHBI Texymmit [IpomexxyTou
i KoMIIE- KOMITETCHIIN KOHTPOJIb Has
TEHLIUH u aTTecTanus
OIlK-2 Criocoben OIIK.2.1. 3naer | Ilepssiii oTan | 3HaTh: ocHOBHbIE | KauecTBEeHHbIN aHAIIN3. Tectbl 3auer

MPUMEHSATH u rpaMOTHO | (MIOPOTOBBIM | XUMUYECKUE 3aKOHBI, uX | Pa3zgen l. [Ipeamer | 3akpbITOTO
OCHOBHBIC omepupyeT YPOBEHbB) TEOPETUUECKHE OCHOBHI U | aHATMTUYECKON XUMUU. | TATIA
3aKOHBI U METO/Bl | OCHOBHBIMH obnactu npumeHeHusi B | Teoperuueckue OCHOBBI
HCCIIEIOBAHUI 3aKOHAMH u npodeccnoHaTBEHOM XUMHYECKOTO aHanu3a.
€CTECTBEHHBIX MeToAaMu NEeSATEIbHOCTH KauectBennslii ananus.
HAYK JUIs HCCIICIOBAHU I KonnuecTBeHHbIN aHAINS.
pelieHus 3a1a4y €CTECTBEHHBIX Pazgen 1. KonnuecTBeHHbIN
npodeccuoHanbH | Hayk TUTSt aHanu3. OCHOBHBIC TTOHATHS
Ol IeATENIbHOCTU. | pelIeHusl 3ajad U OTpEe/IeTICHUS.
npogeccuoHalb Pazgen 2. Pacuersi B
HOU 00BEMHOM aHaNH3eE.
EATEIILHOCTH. Pasnen 3. Meron
HEUTpaIU3aluu.
Pasnen 4. Mertoast
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
OUBUKO-XUMHYECKHE
METO/bl aHATN3A.
Paznen 1.
DNEeKTPOXUMHUYECKUE
Metoabl. [loTeHmomerpus.
Bropoii stann | ymeTh: npuMeHATh | KauecTBeHHbIN aHAIM3. Bomnpocst st | 3auer
(MpoBUHYTHI | METOABl  XHUMHYecKoro | Paznen 1. [Ipeamer | onpoca
i ypPOBEHbD) aHaIn3a, OIICHUBAThH | AHAIIUTUYECKOU XUMUHU.




Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJIMPYEMOU

Nunukatopel
IOCTHKEHUS

OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
(ypoBeHb) pe3yNIbTaThl 00yICHHUS (wn) pa3aenon CpeJicTBa
pe3yabTaThl Teopernueckue OCHOBBI
TEOPETUUECKOTO U | XUMHYECKOTO aHamn3a.
3KCIEPUMEHTAIBHOTO KauectBenHsblil aHamus.
HUCCIEN0BAHUS KosmmuectBeHHbIN aHAINS.
HEOPraHUYECKUX Pa3nen 1. KonmuuecTBeHHEIN
BEILIECTB aHanu3. OCHOBHBIC TTOHATHS
U ONpEeIeTICHUS.
Pazgen 2. Pacuersi B
00BEMHOM aHaIU3e.
Pa3znen 3. Merton
HEUTpaIU3aIliH.
Pa3znen 4. Metoapt
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.
Pa3nen 5. BecoBoi aHanus.
OU3UKO-XUMHYECKHE
METO/bI aHATN3A.
Pasnen 1.
DNEeKTPOXUMHUYECKUE
Metoabl. [ToTenmomeTpus.
Tperuii otan | UmeTh HaBbIkU: | KauecTBeHHBIN aHAINS. [IpakTnueckue | 3ader
(BBICOKUI paboTel ¢ peaktuBamu U | Paznen 1. [Ipeamer | 3amanns
YpOBEHB) n1abopaTopHBIM aHATUTHYECKOMN XUMUHU.
o0opynoBaHUEM, Teopernueckue OCHOBBI
HEO0OXOTMMBIMH JUISL | XUMUYECKOTO aHanu3a.
MpoBeACHUST  Hay4dHbIX | KauecTBeHHBIN aHAINS.
HCCIE0BaHUI. KonuyecTBeHHbIil anaus.
Pa3nen 1. KomnuecTBeHHEIN
aHanu3. OCHOBHbIE TOHATHS
1 OTIPEICTICHUS.
Pazgen 2. Pacuersl B
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJUPYEMOU JIOCTH>KCHHUS (ypoBeHb) pe3yNIbTaThl 00yICHHUS (wn) pa3aenon CpeJicTBa
00BbEMHOM aHaIu3e.
Pa3znen 3. Meron
HEUTpaJIU3allUH.
Pa3znen 4. Meroast
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.
Pa3nen 5. BecoBoii ananus.
OU3UKO-XUMHYECKUE
METO/bl aHATU3A.
Pa3znen 1.
DNEeKTPOXUMHUYECKUE
Metoabl. [loTenimomerpus.
OIIK.2.2. I1epBbrit 3uaTh: kakuM oOpa3zom | KauecTBeHHBIN aHANMU3. Tectbl 3auer
OcymecTBisieT JTal: ocymiecTBisieTcss BbiOOp | Pa3nen l. [Ipeamer | 3akpwITOTO
BBHIOOpD 3aKOHOB | (TOPOTOBBIM | OCHOBHBIX XUMHYECKHX | aHATHUTHYECKOM XUMUU. | TANIA
" METO/IOB | YPOBEHB) METOJIOB HccleoBaHui, | TeopeTrnueckue OCHOBBI
ucciaea0BaHuN ux TEOPETUYECKUE | XUMUYECKOTO aHanu3a.
€CTECTBEHHBIX OCHOBBI i pemienus | KauecTBeHHBIN aHATHU3.
HayK JUTSt KOHKPETHOU 3anaun | KonnuecTBeHHBIN aHAIM3.
peueHus npodecCuoHaIbHON Paznen 1. KonnuecTBeHHBIM
KOHKPETHOU NEeSTeTbHOCTH. aHanu3. OCHOBHbIE TOHATHS
3a/1auun U OTIPEICTICHUSI.
npodeccronans Pazgen 2. Pacuersi B
HOM 00BbEMHOM aHaH3e.
NEATEIIHLHOCTH. Pasnen 3. Meton
HEUTpaAIU3alIUH.
Pa3nen 4. Metonasl
KOMILIEKCOMETPUHT u
PEOOKCUMETPHH.

Pa3nen 5. BecoBoi ananus.
DU3HKO-XUMHUECKIE
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOU JIOCTHOKCHHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpEeICTBa
METO/bl aHATU3A.
Pa3znen 1.
DIEeKTPOXUMHUYECKUE
Meroabl. [loTenimomerpus.
Bropoii sTan: | Ymersn: npuMeHsATh | KauecTBeHHBIN aHaIMU3. Bomnpoce! s | 3auer
(mpoiBUHYTBI | METOABl  XHMMHYecKoro | Paznen 1. [Ipenmer | onpoca
il ypOBEHb) aHanu3a, OLICHUBATh | AHAIIUTUYECKOU XUMUHU.
pe3yJIbTaThl Teoperuueckue OCHOBBI
TEOPETHUUECKOTO U | XUMHAYECKOTO aHanu3a.
SKCIIEPUMEHTAIILHOTO KauecTBenHbli aHamms.
nccaea0BaHus KonuuecTBeHHbIil anaus.
HEOPTaHUYECKHX Pazgen 1. KonmnuecTBeHHBIN
BEILIECTB. aHanu3. OCHOBHbIE TOHATHS
U OTIpe/IeTICHUSI.
Pazgen 2. Pacuersi B
00BEMHOM aHaNM3e.
Paznen 3. Meron
HEUTpaIU3aLUN.
Paznen 4. MeTtoasl
KOMILIEKCOMETPUU u
PENOKCUMETPHH.
Paszpnen 5. BecoBoii ananus.
OU3NKO-XUMUYECKHE
METO/Ibl aHAJIH3A.
Paznen 1.
DJEKTPOXUMUYECKUE
Metoabl. [Torenimomerpus.
Tperuii aTan: | UMeTh HaABbIKH: paOoThl | KauecTBeHHBIN aHANN3. TecTsl 3auer
(BBICOKUTT c peakTuBaMu u | Paznen l. [Ipenmer | 3akpbiTOrO
YPOBEHB) 1a00paTOPHBIM AHATUTHIECKOMN XUMUU. | TATIA
000pyJJOBaHUEM, TeopeTnueckue OCHOBBI
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Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJIMPYEMOU

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyembie
pe3yNIbTaThl 00yICHHUS

HaunmenoBanue moayieit u
(wn) pa3aenon

HanmeHoBaHME OLIEHOYHOTO
cpencTBa

HE0O0XOAUMBIMU TUIS
peuieHuss  KOHKPETHOH
3a/1a41
npodeccrnoHabHOM
NESTEIbHOCTH.

XHUMHYECKOT0 aHajan3a.
KauecTBeHHbBIN aHaImM3.
KonndecTBeHHBIN aHAIU3.
Pasnen 1. KonudecTBeHHEIH
a"anu3. OCHOBHBIC OHITHS
U OTIpEeJICTICHUSI.

Pazgen 2. Pacuetsl B
00BEMHOM aHaIHU3E.
Pa3nen 3.
HEUTpaIU3aLUN.
Pa3nen 4. MeTtonanl
KOMILIEKCOMETPUU u
PEIOKCUMETPHH.

Pazgen 5. BecoBoit aHanus.
POHU3NKO-XUMHUUECKIE
METO/bI aHAJIA3A.

Pazgen 1.
DIEKTPOXUMHUYECKUE
Metoasl. [lorenimomerpus.

Meton

OIIK.2.3.
JleMoHCTpUpYyET
yMEHHE
IIPUMEHSITh
KOHKpETHbIE
3aKOHBI u
METO/IbI
€CTECTBEHHBIX
HayK s
KOMIIJIEKCHOTO
pelieHus
ITPOU3BOJICTBEHH

IlepBbIit 3Tan
(moporoBsIit
YpOBEHB)

3HaTh: KakuM 00pa3zom
MPUMEHSITh KOHKPETHBIE
3aKOHBbI 1 METObI
€CTECTBEHHBIX HAYyK IS
KOMITJICKCHOTO PEIICHHUS
MIPOU3BOJICTBEHHBIX
3aad.

KauecTBeHHbIN aHamn3.
Paznen 1. IIpenmer
aHAJITMTUYIECKON XHUMUHU.
Teopetnueckue OCHOBBI
XUMHYECKOTO aHaJIn3a.
KadecTBeHHEIN aHAIIN3.
KonnuecTBeHHBIN aHATH3.
Pazgen 1. KonmmuecTBeHHBIH
ananu3. OCHOBHBIE OHSITHS
U OTpeIeICHUSI.

Paznen 2. Pacuetol B
00BEMHOM aHaIH3E.

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
BIX 3a7ad4. Pa3nen 3. MeTton
HEUTpaIU3aLUU.
Pa3nen 4. MeTtonanl
KOMILIEKCOMETPUU u
PEAOKCUMETPHH.

Pazgen 5. BecoBoit aHanus.
DU3UKO-XUMHUYECKHE
METO/bI aHAJIN3A.

Pa3nen 1.
DIIEKTPOXUMHUYECKUE
MeTtoabl. [ToTeHmmomeTpus.

Bropoii aran
(IpOIBUHYTHI
1 ypOBEHb)

YMerb: IpUMEHATh
KOHKPETHBIE 3aKOHbI U
METO/]Ibl €CTECTBEHHBIX
HayK ]Il KOMIUIEKCHOTO
pelieHus
IIPOU3BOJICTBEHHBIX
3ajau.

KauecTBeHHEBII aHAIN3.

Pa3nen 1. [Ipenmer
aHAJIMTUYIECKON XHUMUHU.
Teopetnueckue OCHOBBI
XHUMHUYECKOTO aHajau3a.

KadgecTBeHHBIN aHAIN3.
KonnuecTBeHHBIN aHAIN3.
Pazgen 1. KonnuecTBeHHBIH
ananu3. OCHOBHBIE OHITHS
U ONpeICICHUSI.

Pasnen 2. Pacuersr B
00BEMHOM aHaIHU3E.

Pazgen 3. Merton
HEUTpaIU3alUU.

Pa3nen 4. MeTtoanl
KOMILIEKCOMETPUU n
PEIOKCUMETPHH.

Pa3nen 5. BecoBoi ananus.
Ddusnko-xuMuyecKue
METOBI aHaIN3a.

Bompocsr st | 3auer

orpoca
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Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIMPYEMOMH JOCTHKEHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpEeICTBa
Pa3nen 1.
DIIEKTPOXUMHUYECKUE
Meroasl. [Torenimomerpus.
Tperuii 3Tann | ”MeTh HABBIKU: KauecTBennblii aHanus. [IpakTnueckue | 3ader

(BBICOKHIT
YpOBEHB)

MIPUMEHEHUS
KOHKPETHBIX 3aKOHOB U
METOJ0B €CTECTBEHHBIX
HayK JUIsl KOMIUIEKCHOTO
penieHus
MIPOU3BOICTBEHHBIX
3a7a4.

Pa3nen 1. [Ipenmer
aHAJIMTUYECCKON XHUMUHU.
TeopeTnueckue OCHOBBI
XHUMHYECKOT0 aHajau3a.

KadecTBeHHEIN aHAIN3.
KonmuecTBeHHBIN aHATH3.
Pa3nen 1. KonmuuecTBeHHBIN
aHanu3. OCHOBHbBIE OHSTHS
U OTIpe/ICTICHUSI.

Pasnen 2. Pacuersr B
00BEMHOM aHaIHU3eE.

Pazgen 3. Meton
HEUTpaIU3alUu.
Pasnen 4. Mertoast
KOMIUIEKCOMETPHUH U
PEIOKCHMETPHH.

Pa3nen 5. BecoBoi aHanus.
DOU3NKO-XUMHUYECKHUE
METO/bI aHaTH3a.

Paznen 1.
DNEeKTPOXUMHUYECKUE
MeToJbl. [loTeHnmomerpus.

3aJaHusg
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2. OIUCAHUE TIOKA3ATEJEW W KPUTEPUEB OIIEHUBAHMHSI

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 BemmonHeHo 6onee | 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 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

)
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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 KATUOHOB 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 pPACTBOPEHHOrO BellecTBAa (HOpMaibHas
KOHIEHTpaLs)

B) MOJISUIbHAsI KOHLIEHTPALIUA

') MOJIIpHAsi KOHIIEHTpAIs KOJINYeCTBa HOHOB PACTBOPEHHOTO BELIECTBA.

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

a) YMCII0 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\ | |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 3Tan (HNpOABMHYTBIH YPOBeHb) — MOKa3bIBaeT C(HOPMHPOBAHHOCTH

nokKasarejiss KOMIIETCHIHHUM «YMETh)». NPUMEHATH METOAbI XMMHUYECKOr0 aHaJjM3a,
OIICHUBATDL PE3YJHbTATbl TEOPETUYECKOI0 M IKCHCPHMEHTAJBLHOIO HCCJICI0BAHUNA
HEOPraHU4Y€CKHUX BCIIECCTB.

3agaHus OTKPBHITOrO THIA (BONPOCHI AJIsl 0IPOCA):

1. Vkaxure, 0 KakoM Impolecce HUAET peub: MNPOIEecC IOCTENEHHOro A00aBICHUS
TUTPOBAHHOI'O PaCTBOPA PEareHTa K aHAIU3UPYEMOMY PacTBODY.

2. Ha3zoBuTe MeTOA KOJIMUYECTBEHHOTO XMMHUYECKOTO aHAN3a, OCHOBAaHHBIA Ha TOYHOM
M3MEPEHUH MACChI BELLIECTBA.

3. Tpoanamusupyiite, GopMyITHpOBKa KaKOTO 3aKOHA BEIpaKeHa TaHHOW (HOPMYITOii:
N1Vi= N2V

4. VYkaxure BeIMYMHY, O Kakod HAeT peyb: TOoKa3aTellb, ONpeAe IOl
KOHLIEHTpAIMI0 HOHOB Boopoaa H' B pacTsope.

5. VYkaxure 0 KakOM MOHITUU UJIET PEUb: YUCIIO TPAMMOB BEILIECTBA, COJIEPKALIETOCS B
OJIHOM MMWJUIMJIUTPE PacTBOpA.
Kioun:

1. TUTPOBAHUE

2. BECOBO#1 (rpaBUMETPHUECKUI ) aHAITU3

3. 3aKOH YKBHBAJICHTOB
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4, BOJZIOPOIHBIN TTOKa3aTenb (pH)

5. TUTP

Tperuii 3Ttan (BHICOKMH YpPOBeHb) — INOKa3biBaeT CHOPMHUPOBAHHOCTH IOKA3ATeJIsA
KOMIIETEHIIHN «UMeTh HABBIKW». PadoThl € PpeakTHBaAaMH U Ja00pPaTOPHBIM
000py10BaHHEM, HEOOXOAUMBIMH /IJIsl IPOBEAEHUS HAYYHbIX HCCJIEe0BAHMIA.

IIpakTHyeckue 3a1aHus

1. Ha MoJ10K03aB0/T MPUHUMAIOT MOJIOKO C ITOKa3aTesIMU KHCIOTHOCTH oT 16,00
10 20,99°T. Ykaxurte, Ha KAKOM METO]I€ OCHOBBIBACTCS ONPECICHUE KUCTIOTHOCTH MOJIOKA.

2. Onpenenure METOJl, B KOTOPOM OINPEACIAeMbIii KOMIIOHECHT KOJHUYECTBEHHO
OCKIAIOT XUMUYECKUM CIIOCOOOM B BHJIE MAJIOPACTBOPUMOTO COCTUHEHUSI.

3. JlaiiTe ompejeneHHe METOJaM, OCHOBAaHHBIM Ha ONPEIACIICHUH pPEaKIUu
OKMCIJIEHUS-BOCCTAHOBJICHUS.

4, VKaXuTe, YTO MOXKHO OIPEICIMTh C IOMOIIBI0 KPHBBIX THTPOBAHUSA B
TI/ITpI/IMeTpI/ILIGCKI/IX METOAAaxX aHaJIn3a.

5. VYKaXUTe METOJAbl KOJUYECTBEHHOIO W THUTPHUMETPHUYECKOIO aHajIu3a,

OCHOBAHHBIC Ha PCAKIHAX O6pa3OBaHI/I$I PA3JIUYHBIX KOMIIJICKCHBIX COGI[PIHGHI/IfI.

Kioyu:

METOJ HeHTpaJln3auuu
METO/]I OCAXACHUS
OKCHJIUMETPHSI

BbIOOpP MHIMKATOpa
KOMIUIEKCOMETPHS

SHEI RN

OIIK.2.2. OcymecTB/isieT BbIOOP 3aKOHOB M METOAOB MCCJIeI0BAHUIA
€CTeCTBEHHbIX HayK /UI PpelIeHUs] KOHKPEeTHOH 3agayM npogeccHOHAIbLHOI
AeATe1bHOCTH.

IepBbiii 3Tan (MOPOroBbIH YPOBEeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH
NMOKA3aTeJIi KOMIIETEHIMH <«3HATh»: KAaKHM 00pa3oM oOcCyHiecTBJIsieTcs BbIOOp
OCHOBHBIX XHMHYECKHMX METOA0B HCCJEeI0BAHMH, MX TeOpeTHYeCKHe OCHOBBI sl
pelieHrs KOHKPETHOH 3a1a4H PO eCcCHOHAIBHOH AeATeILHOCTH.

TecToBble 3aHaHuA 3aKpPbITOI0o THUIIA

1. OO0beMHBIM AaHAJM30M HA3BIBAIOT KOJMYECTBEHHLI XHMHYECKHIi aHaJIU3,
OCHOBAHHBII Ha (BbIOepHUTE OAMH BAPHAHT OTBETA):

a) I3MEPEHNHN KOJMYECTBA BEIIECTB

0) U3MEpEHUN MacChl BEIIIECTB

B) U3MEpPEHUH 00beMa pacTBOpa

T') OIPEACIIEHUH KOJIMYECTBEHHOI'O COCTaBa BEIIECTB

2. MeToa npsiMoro THTPOBaHMA 3aKJI04YaeTcsl (BbI0epuTe OJUH BAPUAHT OTBETA):

a) BO B3aMMOJEHCTBUM pacTBOpa TUTPAHTA C PACTBOPOM ONPEAEIAEMOr0 BEIECTBA

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

B) 3aMCHICHUHN ONPCACIACMOTO BCUICCTBA HA HpOMCXCYTOqHBIﬁ KOMITIOHCHT C MOCJICAYIOIIUM
TUTPOBAHHUEM €ro pabouUM pacTBOPOM

F) B OIIPCACIICHUN aHATIUTUYICCKOTO MHOXKHUTCIIA.
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3. B ocHoBe MeTona HelTpaau3alMU JIEKUT peaklusi B3aUMOJEHCTBHS MeEXKIY
(BbIOCpHMTE OMH BAPHAHT OTBETA):
+
a) nonamu H™ 1 OH
0) KUCJIOTOM U IIETOYHO-THAPOIU3YEMOU COJIbIO
B) ABYMSI COJIIMH
I) IIEJI0YbI0 U KUCITOTHO-TUAPOIU3YEMOM CONIBIO

4. TouyHyww HaBeCKy XJOpPHAAa KaJusl PACTBOPUJIH B TMPOU3BOJHOM o00beMe BOAbI U
OTTHUTPOBAJIM PadOYUM PacTBOpPOM HuUTpara cepeOpa. Takod cmocod TUTPOBAHMS
Ha3bIBaeTCs (BbIOEPUTE OJHH BAPUAHT OTBETA):

a) croco0 OTIENbHBIX HABECOK

0) coco6 nUIeTHpoBaHUs

B) cioco0 Muutepa

T') Croco0 O0IUX HABECOK

5. lIpn TurpoBanuu pacreopa KOH pa6ouum pacrBopom HC| B npucyTcTBHH METHI0BOTO
OPaHKEeBOT0 OKPACKa PacTBOPAa B KOHEYHOW TOYKe THUTPOBAHMSI HM3MEHHUTCsI M3(BblOepuTe
OJMH BAPHAHT OTBETA):

a) KpacHOM B XKeNTyIo

0) cuHel B KpacHYyIO

B) JKEJITOM B KPacHYIO

r) OeCBETHON B MaJMHOBYIO

Koroun:

SHEI RN
W o e |H |w

6. IlpounTaiiTe TeKCT M YCTAaHOBHUTe cOOTBeTcTBHMe. JlIs BbIpakeHUS] KOHUEHTPALMH
PACTBOPOB UCIOJIL3YIOT Pa3jiu4Hble cOCO0bI. YCTAHOBUTE COOTBETCTBHE MEXKIY COCOOOM M
(opmyi10ii, ero Boipaxaroie.

Konuenrpanun @opmyJia BEIPAKeHHs KOHIEHTPALNH
1.MaccoBast 107151 pacTBOpeHHOro Berectsa | a) Cm=m/MV
2.MoutsipHasi KOHIICHTPAIIHs 0) o=m(BerrectBa)* 100%/m(pacTBopa)
3.MossipHast KOHLEHTpAIHs SKBUBAJICHTA B) T=m/V
(HOpMasibHas)
4. Tutp r) Cn=m/3V
1) n=m/M
e)p=m/V
Karoun:
1 2 3 4
0 a r B

Bropoii 3Tan (MpoABHHYTHI YPOBeHb) — NMOKAa3bIBaeT C(POPMHUPOBAHHOCTH NMOKA3ATEJIs
KOMIIETEHIIHH «yMeTb». IPHUMEHATh METOAbl XUMHYECKOI0 AaHAIN32a, OLICHUBATDL PE3y/IbTAThI
TEOPETHYECKOI0 H IKCIEPUMEHTAIBLHOI0 HCCIEI0BAHUA HEOPraHUYECKHX BelleCTB.
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3ajaHust OTKPBHITOro TUNA (BOMPOCHI JJISA ONIPOCa):

1. JlaTp oOlee Ha3BaHUE peareHTaM, KOTOpbIe Jal0T aHAJIOTUYHbIE PEaKLHK ¢ TPYMIoN
MOHOB.

2. Jlate oOuiee Ha3BaHUE peareHTaM, KOTOPbIE B OIIPEICIICHHBIX YCIOBHSX OIbBITA JAtOT
XapakTEpHYI0 PEaKUHUI0 TOJBKO C OJHUM KAaKHUM-THOO HOHOM (BEUIECTBOM) M IIO3BOJISIOT
O0OHapyKUTh €0 B CMECH MHOTHX JIPYTUX HOHOB.

3. Onpenenure, 0 KaKOM 3aKOHE, UTPAIOLIEM Ba)KHYIO POJb B IIPOBEJEHUHU pPEaKLMM
AQHAJIUTUYECKOW XMMHUHU MJET peub: Macca BEIIECTB, BCTYNAIOLIMX B PEAKLHUIO, paBHA Macce
BEIIIECTB, 00Pa3yIOIUXCs B PE3yJIbTaTe PEAKIIHH.

4. VKaxure, K KaKOMy XOJly aHaJu3y NpHOEeraloT B AHAIUTUYECKONH XHMHUH, €CIH
peaKIMy, UCIIOIb3yEeMbIE TPH aHAIN3€ HeCHeUU(UYHBI U BIUSHUE IIOCTOPOHHUX MOHOB YCTPAHUTH
HEJIb34.

S. VkaxuTe, Kak Ha3bplBa€TCI MOMEHT, B KOTOPBIH KOJMYECTBO IPHUIMBAEMOTO
PEaKTHBA CTAHOBUTCS YKBUBAJIEHTHBIM KOJUYECTBY OIPEEIIEMOrO BELECTBA.

Karoun:
1. IpYNIIOBHIE
2. cnenuduaeckue
3. 3aKOH COXPAHCHHSI MACChI BEIECTB
4, CHCTEMATHUYECKUH X0 aHaIn3a
5. TOYKA SKBHUBAJICHTHOCTHU

Tpernii 3Tan (BBICOKHI YPOBEHb) — NOKa3bIiBaeT C(POpMHPOBAHHOCTHL MOKa3aTess
KOMIICTCHIIHM «MMeTh HABBIKW»: PadoThI C peaKTHUBAMH U JIa0OPATOPHBIM 000pPYAOBAHHMEM,
He00X0AUMBbIMH /1JIsl pelieHNs] KOHKPEeTHOMH 3a1a4u nNpogecCHOHAIbLHOM 1esiTeIbHOCTH.

HpaKTI/I‘-IECKI/Ie 3aJaHus

1. CremneHb 3aco€HMs TOYB OLIEHUBAIOT MO OOIIEMY COAEPIKAHUIO JIETKOPAaCTBOPUMBIX
cosieit B nouse. Kak npaBuio, Ipy OLIEHKE 3aCOJIECHUS ONPEACIAIOT KATHOHBI Ca?" Mgz+, JUISL 3TOTO
UCCIEAYIOT BOJHYHO BBITSDKKM M3 II0YBBl. YK&XHUTE, C IOMOLIBIO KaKOro METOJa MOXKHO
OIIPENIEIUTD COEPKAHUE NOHOB KaJbIUsA U MarHus B BOJAHOU BBITSYKKE U3 IIOYBBI.

2. [ns ompeneneHuss Tak Ha3bIBAEMOW OKMCIIIEMOCTH BOJBI, TO €CTh OIPEACICHUS
kosnmyectBa KMnO,, HE0OXOAMMOro JAJsi OKHMCIECHHS OpraHMYECKHX BEIIECTB B CTOYHBIX BOJax
UCTIONB3YIOT METO/I aHAIIM3a, OCHOBAHHBIN Ha MPUMEHEHHUH B KadecTBe TUTpaHTa pacTBopa KMnO..
YKaxXHUTe 3TOT METON.

3. Ha3oBute meTon aHanmm3a, OCHOBAaHHBIM HAa NPUMEHEHHHM CTaHJAPTHBIX PacTBOPOB
HUTpaTa cepedpa Kak OCaAMUTENs, KOTOPBIH HCHOJIB3YeTCs] B OCHOBHOM Uil KOJIMYECTBEHHOTO
orpezieNieHus: XJIOpUJ U OpOMU HOHOB.

4. [Tpu ompeneneHun He KapOOHATHOM >KECTKOCTH BOABI JOOABIISETCS WHAMKATOD,
paboTaromuii mpu omnpeneneHHoM pH cpenbl pacTBopa U TUTPYIOT pacTBopoM TpmiioHa b. Vkaxure
WHJUKATOP, UCIIOIB3YEMBIHN I OIIPEAEICHUS )KECTKOCTU BOJBI.

5. VYKaxuTe, ¢ MIOMOIIBI0 KAaKOTO OPraHMYEeCKOTO BEIIECTBA B METOJE HEUTpAIU3aLUuU
MOYKHO HaOJI0JaTh M3MEHEHHE OKpPAacKH pacTBOpa BCIIEACTBHE M3MEHEHMs pEeakIUH Cpeabl Ipu
omnpezeneHuu KoHeuHoi Touku Tutpoanus (KTT).

Kiroun:
1. KOMILIEKCOHOMETPUS
2. TepMaHTaHATOMETPHUS
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3. apreHTOMETPUS
4, MYPEKCUL
5. WHJIUKATOP

OIIK.2.3. [leMoHCTpHpYeT yMeHHEe NPHUMEHATh KOHKPEeTHbIe 3aKOHbI M METOAbI
€CTeCTBEHHbIX HAYK /IJIf KOMILJIEKCHOTO PellleHUsl POU3BOJICTBEHHBIX 3a/1a4.

IlepBrlii 3Tan (MIOPOroBhIil YPOBEHDb) — MOKA3bIBAET C(POPMHPOBAHHOCTD MOKAa3aTeJI
KOMIIETEHIIHUH <«3HATh»: KaKMM 00pa3oM IPHUMEHSTh KOHKpPeTHble 3aKOHbI H MeTO/IbI
eCTeCTBEHHbIX HAYK VISl KOMIIEKCHOTO pellleHUsl IPOM3BO/ICTBEHHBIX 3a/1a4.

TecToBblE 3aJaHUA 3aKPLBITOI'0 THIIA

1. Ilpu onpenejieHMH BPeMEHHOM KeCTKOCTH BOAbI pad0YUM PACTBOPOM SIBJIsSIeTCS PAcTBOP
(BbI0EpHUTE OINH BAPDUAHT OTBETA):

a) COJITHOM KUCJIOTBI

0) ruapOKCUAA HATPUS

B) TprJIOHa-b

I') METUJIOBOT'O KPaCHOIO

2. Tlpu ompeneneHun oOIIel >KECTKOCTH BOJBLI PaGoYUM PACTBOPOM SIBJISIETCS PACTBOP
(BbI0EpUTE OJIMH BAPUAHT OTBETA):

a) COJISTHON KHUCIIOTBI

0) ruapOKCHAA HATPHUS

B) TpuioHa-b

T') MypeKCH/]T

3. TuTtpoBaHue THAPOKCHAA HATPHUS Pad0YMM PacTBOPOM LIABeJeBOIl KHUCI0THI HE00X0AUMO
NPOBOAUTH B MPHUCYTCTBUU HHAUKATOPA (BbIOEPHUTE OIMH BAPUAHT OTBETA):

a) heHondTanenHa

0) METUIIOBOTO OPaH>KEBOIO

B) JIaKMyca

') METUJIOBOTO KPaCHOIO

4. Tlpn ompenejieHun oOIIell KECTKOCTH BOIbLI NMPUMEHSIOT HWHAUKATOP (BbIOEpUTE OIMH
BAPHAHT 0TBETA):

a) XpOMOTeH YepHBIN

0) METUJIOBBIM OpaH)KEBbIi

B) MYpEKCHU]

r) qudeHUIaMIH

5. B kayecTBe HMHIMKATOPOB B MeToJe HeHTpaJM3aluu NPUMeHSIOTCH (BblOepuTe OIMH
BAPHAHT OTBETA):

a) cnabble OpraHNuecKue OCHOBAHUS

0) cmabble OpraHMYECKUE KUCTOTHI

B) ciabble OpraHMYecKhe KHUCIOTHl U OCHOBAHUS MOJIEKYJIBI U HOHBI KOTOPBIX HUMEIOT Pa3HYIO
OKpacKy

I') IOBEPXHOCTHO-aKTUBHBIE BEILIECTBA

Koroun:
1. a
2. B
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6. IIpounTaiiTe TeKCT W YycTaHOBHTe cooTBeTcTBHe. HMcmoJib3ys omnpeaejieHHbIe
peareHTbl MOKHO OOHAPYKUThb Pa3JMUYHble KATHOHBI M AHMOHbBI B PACTBOpe. YKaKUTe
COOTBETCTBHE MeK1y HOHAMM U peareHTaMH, He00X0IMMBIMHU /IJISI HX OOHAPYKEeHUS:

Honbl PearenT nuist oOHapy:KeHust
1.CI a) ¢peHodranens
2.50,” 0) METUJIOBBII OPAHIKEBBIM
3.H" B) AgNO;
4. OH r) BaCl,
1) HCI
e) Hzo
Kiaroun
1 2 3 4
B r 0 a

Bropoii 3Tran (NpoABHHYTHIA YPOBEHBb) — NMOKa3bIBaeT C(PoOpMHPOBAHHOCTHL IOKa3aTe/sd
KOMIICTCHIIHH «YMeTb»: HPHMEHATh KOHKPETHbIC 3aAKOHbI M METOJbl €CTECTBEHHBIX HAYK
JJIs1 KOMILIEKCHOI'O pPelleHUs] IPOU3BOJACTBEHHbIX 32/1a4.

3aaHus OTKPBITOrO THIIA (BONPOCHI VISl OIIPOCA):

HazoBure Hayky 0 MeTO/1ax MCCIEA0BAHNS XMMHUYECKOIO COCTaBa BEIIECTBA.

VYkaxuTe, Kakhe HOHBI ONPEAEIIAIOT )KECTKOCTh BOJIBI.

3. VYkaxwure oOIiee Ha3BaHHE OPTAHUIECKUX M HEOPTaHMUECKUX BEIIECTB, KOTOPHIE N3MEHSIOT
CBOIO OKpPACKy B 3aBUCHUMOCTHU OT PEAKIIUHU CPEJIbI.

4. JlaiiTe onpeneneHre METOAY aHalIM3a, KOTOPBIM OCHOBAaH Ha M3MEPEHUH 00beMa pacTBoOpa ¢
TOYHO M3BECTHOM KOHIIEHTPALIMEN peaKTHBa.

5. Vkaxure METOn, OCHOBAaHHLIA Ha BBIJICJICHUUM W TOYHOM B3BCHIMBAHWHN OIPEACTIACMOTIO
KOMITIOHEHTA U3 TOYHOW HaBECKU aHAIM3UPYEMOr0 BEIIECTBA

™

Kuaroun:

AHAJIUTHYCCKAasd XUMUA

KalTbITNH, MarHUH

HWHAUKATOPEI

00BbEMHBII aHAITU3

g Wi

METO/ BBIJICIICHUA

Tperunit 3Tran (BBICOKHH YPOBeHb) — IOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeJsl
KOMIIETEHIUN «UMETh HABBIKW): NPUMEHECHUSA KOHKPETHBIX 3aKOHOB H METOA0B
€CTEeCTBEHHbIX HAYK VI KOMILIEKCHOI'0 pelleHHs NPOU3BOACTBEHHBIX 3a/1a4.

IIpakTuyeckue 3aaHus

1. Vxaxwure MCTO/Z, B OCHOBC KOTOPOTO JICKUT MCTO IMPU U3MCPCHUHN DJICKTPOAHOTO MOTCHIMAJIA
u HaXO0XICHUU 3aBUCHUMOCTH MCXKOY €ro BEIIMYMHOM u KOHHGHTpaHHeﬁ
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20.
21.
22,
23.

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

NOTETEHLIUANONPEACTAIONIEr0 KOMIIOHEHTa B PACTBOpPE TOJB3YIOTCS (U3UKO-XUMHUECKUM
MeToJIoM aHaiu3a. Onpenenure 3TOT METO/.

2. Ilpu moTeHIMOMETPUYECKOM IpyOOM M TOUHOM TUTPOBAHHH C MOMOIIBIO MOCTPOEHUS rpaduka
3apucuMocTd DJIC oT oObema TUTpaHTa U C Y4eTOM oObeMa Kareiab OMpeeiseTcss KOHEUHast
touka TuTpoBanus (KTT). Vkaxure KakuM METOJOM.

3. Vkaxwurte, 4YTO TMNPOBOAAT HAa GWIBTPE JUid yHaJeHUs I[OCTOPOHHUX  IPHUMECEH,
a7copOUPOBAHHBIX OCAJIKOM.

4. llpu ompenelneHWH KOHIUEHTPALMU PAcTBOpa B JIaOOpATOPHUSX, OMPENENSIOT KOHIEHTPALHUIO
pacTBopa C MOMOMIIBIO TUTPA C TOYHOCTBIO JIO MIECTOIO 3HAKa MOCJE 3aliaTod. YKaxuTe
€IMHUIIBI 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:

MOTCHIHUOMCTPHUA

rpapudecKui

IMPOMBIBAHHEC OCaJIKa

/M1

SRR

0,006825 r/mn

OueHovHbIe cpeaCTBA /1JIs1 MPOBeAEHHs 3aUeTa

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

Bonpocsl 114 3a4yera
[Tpuauun Jle-Illatense, onpeneneHue caBUra pPAaBHOBECUS B CUCTEMAaxX IIPU HU3MEHEHHH
TEMIEPATYPbI, JaBICHUS U KOHLEHTpauuil. [[puMeHeHune Kk rereporeHHbIM CHCTEMaM.
KonnuecTBeHHBIE XapaKTEPUCTUKH MTPOLIECCA IIEKTPOIUTHYECKON JUCCOLUALNH.
VYcnoBus HeoOpaTUMOCTH HOHHBIX peaKLUi.
HonHOE Npon3BeIEHUE BOJBI.
Bonopoanslil moka3aress.
OcHoOBHBIE ClTydan THAPOJIN3a COJIEH.
MeTto/1bl aHaIKM3a B aHATUTUYECKON XUMHUHU.
Knaccugukaius THTpUMETPUYECKUX METOJIOB aHAJIN3a M0 THITY XUMHUECKOW peaklnu.
OcCHOBHBIE METObI TATPOBAHUSI.
[TpuroroBneHne pacTBOPOB TUTPAHTOB.
YcTaHoBKa TUTpa BTOPUYHBIX TUTPAHTOB.
PacueTsl B THTpUMETPUUECKOM aHATIU3E.
OxapakTepn30BaTh METO/bl HEUTpaIHU3aIK, KOMIUIEKCOHOMETPUH, PEJOKCUMETPUH, OCAXKICHUS
CymHoCcTh TpaBUMETPUYECKOTr0 MeTo1a aHanu3a. Kiaccudukanus MeTo10B rpaBUMETpUN.
Merton ocaxaenns. OCHOBHbBIE ONIEpallii TPABUMETPUUYECKOTO aHaJIn3a.
Uro sBnsieTcs GopMoii ocaxIeHUs U Kakue TpeOOBaHUs K HEl MPEeIbABISIOTCA?
Uro Takoe rpaBuMeTpuueckas Gpopma 1 kakue TpeOoBaHUs K HEN NPEIbsBISIIOTCS?
KakoBbI ycroBus ocaxieHus: aMOP(HBIX H KPUCTATITHYECKUX OCAIKOB?
Kak BIHAIOT KOJMYECTBO MPOMBIBHOM KUAKOCTH M KPATHOCTH NMPOMBIBaHUSA Ha 3(PPEKTUBHOCTDH
IIPOMBIBaHUS.
B yem cymnocTs MeToaa nexkantanuu. C Kakoi HeNbI0 NCIOJIBb3YIOT IPOMBIBAHUE STUM METOOM.
UYro Takoe nentuzanus ocagka? Kak npeaoTBpaTuTh NENTU3ALUIO OCAIKOB IIPU UX IPOMBIBAaHUU.
Urto Takoe (hakTop mepecuera, KakoB ero (GU3NISCKUA CMBICH?
VYka3zaTb npeumyniecTBa U HeJJOCTaTKN I'PaBUMETPUUYECKOTO aHATIN3A.
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24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.

38.

Kak BousloT Ha TOJHOTY OCaXACHWS TeMIEepaTypa pacTBOpa, KOJIMYECTBO OCATUTEI,
MPUCYTCTBHE MOCTOPOHHUX JIEKTPOJIUTOB.

Kakyto menp mpecienyroT, ynorpeOsss Hpu OCaKICHHWH, M30BITOK OCAaIUTeNs, MOYeMy Helb3s
OpaTh CIUIIKOM OOJIBIION H30BITOK.

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

Kak BpIpakatoT KOHLIEHTPALUIO paCTBOPOB B THTPUMETPUUYECKOM aHAIU3E?

Uto Ha3bIBaeTCsA KPUBOM TUTPOBAHMS. J1JIsl KaKO 1IEIM CTPOSIT KPUBBIE TUTPOBAHUSA?

Uro Takoe TOYKa SKBUBAJIECHTHOCTH. Kakue (axkTopbl WM XapaKTEPUCTUKU BIUSIOT Ha: a)
MOJIO’KEHHE TOYKU YKBUBAJICHTHOCTH; 0) BEIMUMHY U MOJIO’KEHUE CKAUKa TUTPOBAHMS.
WNHaukaTopsl IpU KUCIIOTHO-OCHOBHOM TUTPOBAHUHU.

Yrto Takoe yCcTaHOBOUHBIE BEIIECTBA U KaKue TPeOOBaHUS K HUM MPEABSBISIOTCSA?

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

UYro Takoe xecTKocTh Bojbl. Kak onpezensercs BpeMeHHas U OCTOSTHHAS JKeCTKOCTb BOJIbI?

JaTtb 0011yI0 XapaKTepUCTHKY (OCHOBHOE ypaBHEHHUE PEaKIMH, pabodyue pacTBOPBL, WHIUKATOPHI)
CIIEIYIOIIHUX METOJIOB OKHCIICHUS-BOCCTAHOBJICHUS: a) TIEPMAaHTaHATOMETPUH; 0) XpPOMATOMETPUU;
B) ilogomeTpuu.

Kak mnpuroroButh paboumii pacTBOp NEpMaHraHata Kalus W YCTAaHOBUTh €ro MOJISIPHYIO
KOHLEHTpaLUIO SKBUBaJIeHTa. [louemy MossipHast KOHLIEHTpaLUsl SKBUBAJIEHTA [IEpMaHIaHaTa Kajaus
MO>KET U3MEHUTHCS C TEYCHHEM BpeMeHU?

Kakue ycnoBuss HeoOXoaumo coOtoaTh MpPU TUTPOBAaHMM OKCoOJaTa HAaTpUs pPacTBOPOM
NepMaHraHata Kainus u nouemy?

Yemy paBeH (akTOp SKBHUBAJICHTHOCTH IMEPMaHTaHaTa KaJlus NpPU NPOBEICHUH TUTPOBAHHS B
KHCTION, HENTpaIbHOU U IIET0YHOU cpelax. 3anucarh ypaBHEHUS MOTypPEaKIIHU.

Kak npurotoButs paboune pacTBOpHI Hoga M THOCYIb(paTa HATPUS U YCTAHOBUTH UX MOJISIPHBIC
KOHIIEHTPAllMU JKBHUBAJICHTA. 3a CUYET KAaKUX MPOIIECCOB MOXKET MPOUCXOJUTh M3MEHEHHE TUTpa
pacTBopa THOCYJIb(aTa HATpUs U HoJ1a IPU UX XPAHEHUHU.

4. METOIWYECKAE MATEPHAJIBI, OIPEJAEJSIOIMNE TPOLEAYPBI
OLEHUBAHMSI 3HAHWI, YMEHMII, HABBIKOB W (WJIH) ONBITA
JNESTEJBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue 1 NPOBENEHMS TEKYILErO KOHTPOJS HMPOBOAMUTCA C MOMOLIBI0 CHCTEMBI
JUCTAaHIIMOHHOTO oOO0yuyeHuss wuiau KomnbiorepHod mnporpammbl KTC-2,0. Ha TtectupoBanue
orBogutcs 20 muHyT. Kaxaplii BapuaHT TeCTOBBIX 3afaHui BkirodaeT 20 Bonpocos. Komnuectso
BO3MOXKHBIX BapHaHTOB OTBETOB — 4 niu 5. CTyzneHTy Heo0XoauMo BbIOpaTh OJMH MPaBUIIBHBIN
OTBeT. 3a KaXK/Ablil IPaBWIbHBIM OTBET Ha BOIpOC MpucBauBaercs 5 Oamnos. [llkana nepesona: 19-
20 mpaBWIBHBIX OTBETOB — OIEHKa «OTIMYHO» (5), 15-18 mnpaBUIBHBIX OTBETOB — OLIEHKa
«xopouio» (4), 12 npaBUIBHBIX OTBETOB — OIIEHKA «yIOBIETBOPHUTEIbHO» (3), 1-11 mpaBuiIbHBIX
OTBETOB — OIIEHKA «HE yJIOBJIETBOPHUTEIBLHOY (2).

Onpoc Kak CpeACTBO TEKYLIEro KOHTPOJIS MPOBOAMUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIEeHT OTBEYaeT Ha MOCTaBJICHHBIN BOMPOC Cpa3y, BpeMs Ha MOJArOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

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

IIpome:xxyTouHasi arTecTanus
3aueT MPOBOAUTCS MYTEM IOJBEIECHUS UTOTOB MO pe3yjabTaTaM TeKyllero KoHTpois. Eciu
CTYIEHT HE CIpPaBWICA C 4YacThbl0 3aJaHUN TEKYIIEro KOHTPOJIA, €My IIPEeI0oCTaBIsAETCS
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BO3MOXXHOCTH CIIaTh 3a4€T Ha UTOTOBOM KOHTPOJILHOM MEPOIIPHIATUU B ()OPME OTBETOB HA BOTIPOCHI
K 3a4eTy WIM TECTOBBIX 3aJaHMi K 3adery. Popmy 3aueTa (ONpoc WM TECTUPOBAHKE) BHIOMpAET
IpenoaaBarelb.

Ecnu 3auet npoBoautcst B (popMe OTBETOB Ha BOINPOCHI, CTYIEHTY MpEAIaraeTcs OJuH WUIH
HECKOJIbKO BOIIPOCOB M3 IEPEYHsI BOIPOCOB K 3ayeTy. Bpems Ha MOATOTOBKY K OTBETY HE
IIPEIOCTABIIAETCS.
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