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Pabouast mporpamMma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

. NOpsA/IKa OpraHu3allMM U  OCYLIECTBIEHHUA 00pa30oBaTENbHON JEATENIBHOCTH 110
o0Opa3oBaTeNbHBIM IPOTpaMMaM  BBICIIETO 00pa3oBaHMs — IporpamMmaM OakajaBpuara,
nporpaMMaM  CHEIMaiTeTa, M[pPOorpaMMaM  MAaruCTPaTypbl, YTBEPXKICHHOTO MPHKA30M
MunucTepcTBa HayKH | Bbiciiero oopasosanus Poccuiickoii @eneparun ot 06.04.2021 Ne 245;
o benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEILHOIO CTaHAapTa BBICIIETO 00pa30BaHUS
no HamnpapjieHuto noaArotoBku 19.03.02 IIpoaykTel NUTaHWST W3 PACTUTEIBHOIO ChIPHS,
YTBEP)KJCHHOTO MpHKa3oM MUHHCTEpCTBA HayKHM M BbIcimiero oOpasoBaHusi Poccuiickoii
®enepanun ot 17.08.2020 Ne 1041.

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO MPOTPAMMY:

CT. IIPETOIaBaTEehb K.O. NyOunkas

Pabouast mporpamma paccMoTpeHa Ha 3aceiaHnuu Kadeapbl XUMUAN
(mpotokoi Ne 9 ot «15» anpens 2025 r.).

3aBenyrommii kadgeapou A.K. IluBoBap

Pabowas mporpamma peKOMeHJ0BaHa K HCIOJIb30BAHUIO B y4eOHOM IMpPOIECCe METOAMYECKOU
Komuccuel (akynpTera nuiieBsbix TexHogaorui (Ilpotokoa Ne 9 ot «24» anpens 2025 r.).

IlIpeacenareib MeTOAUYECKOH KOMHCCUH A.K. IIuBoBap

PykoBoauTe b 0CHOBHOM NPO(ecCHOHATBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl E.A. MenBeneBa




1. Hpeamer. Lenu u 3agaun TUCHUIINHBI, €€ MECTO B CTPYKTYype
00pa3oBaTeJIbHOI MPOTrPAMMBI

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

esblo M3y4eHns IUCUMIIMHBI SBIISIETCS (POPMUPOBAHUE Y CTYIEHTOB HEOOXOIUMOTO
00beMa 3HaHUH U MPAKTHYECKUX HABBIKOB B 00JIACTH XMMMU /IS pEIIeHUs MPO(eCcCHOHAIBHBIX
3ajiay B rpoluecce ux Oyaymei npopeccuoHaIbHON AeATEIbHOCTH.

OCHOBHBIMH 3a]a4aMU SIBJISIIOTCS !

- YCTAaHaBIMBAaTb B3aUMOCBSI3H MEXKIY CTPOCHHUEM BEIIECTBA M €r0 XMMHYECKUMU
CBOMCTBAaMH, I10JIb30BAThCS COBPEMEHHON XMMUYECKON TEPMHUHOJIOTUEH;

- BbIpa0OTaTh yMEHHUS I10Jb30BaThcs J1AOOPATOPHBIM O0OpPYJOBAHUEM, XHMHUYECKOM
MOCYJIOH U M3MEPUTEIILHBIMU MPUOOpaMU;

- 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 «AHaIUTHYECKass XUMHUS 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», «Maremarukay «Heopranudeckas XUMHUSA», U CILYKUT
OCHOBOH i1 OCBOEHMsSI AMCUMIUIMH: «Dusnueckass U KOIOMAHAA XuMus», «buoxumusy,
«[Inmesas XuMHUA».

JucuuiuimHa «AHAIATHYECKass XUMHS M (U3UKO-XMMHYECKHE METOJbI aHAIH3a»
OTHOCUTCS K  JUCUMIUIMHAM  o0si3aTenbHOM  yactu  (GopMupyemMod  ydacTHUKaMH
obpazoBatenbHbIx oTHomeHud (B1.0.19) ocHoBHOW mpodeccnoHambHONH 00pa3oBaTeNbHON
nporpaMMbl  Bbiciiero oOpasoBanus (nanee — OIIOII BO) mo HampaBieHHIO MOJIrOTOBKU
19.03.02 «IIpoayKThl MUTAHUS U3 PACTUTEIHLHOTO CHIPbs». OCHOBBIBAETCS Ha 0a3e AUCIUTUTIHBI
«Heoprannueckast XuMus».

JlMcuMIyiiHa YUTaeTcsl BO BTOPOM CEMECTpE M MpeAlIecTBYeT AucuuminHam: «lIumesas
XUMU», «bHoXumMus».



2. IlepeyeHb IUIaHUPYEMBIX PpPe3yJabTATOB O0y4YeHUS] 1O JAUCHUIIMHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yJibTATaAMHU OCBOCHHUSI 00pa30BaTeILHOM

NPOrpaMMblI
Koxapbl DopMyIHMPOBKA HNuaukaropsl nocruxkenns | Ilnanupyembie pe3y/ibTaThl
KOMITETEHIIHi KOMIIETEeHIIMH KOMIIETeHIIH 00yueHust
OIIK-2 Crnocoben mpumensts | OIIK.2.1. OcymiectBisier 3HATh: OCHOBHBIE
OCHOBHBIE 3aKOHBl M |pacyeThl,  aHAIU3UPYET XUMUUYECKUE  3aKOHBI, UX]
METO/Ibl UCCJIEIOBAHMM | IOJYUYEHHBIE PE3YyJbTaThl TEOPETUUECKHUE OCHOBBI U
€CTECTBEHHBIX HayK |1 cocTaBisieT p0JacTh  IPUMEHEHUs B
UL peLIeHUs 3ajlay | 3aKII0YEHUE 10 [MpodeCCHOHATBHON
npodeccuoHanbHOM MIPOBEACHHBIM aHAJIU3aM, |1€ITEIbHOCTH;
JIeATETbHOCTH UCIIBITAaHUSIM U [yMeTh: TPUMEHSITh METO/Ib]
MCCIIEA0BAHUSM. XUMHUYECKOTO aHaIu3a,
OIICHUBATH pe3ynbTaThl
TEOPETUUECKOTO u
PKCTIIEPUMEHTAIBHOTO
MCCIIEI0BAHMS
HEOPTraHWYECKHUX BEIECTB;
HMeTh HABBIKU: pabOTHl C
[peaKTHBaMU U JaOOPaTOPHBIM|
000py/nOBaHuEM,
HEOOXOIUMBIMU IS
[IPOBEICHUS Hay4HbIX|
MCCIIEJOBAHUM.
OIIK.2.2. 3HaTh: KakuM ~ 00pazoMm
Cucremarusupyer OCYILIECTBIISAETCS BBIOOD
pe3ynbTaThl HayYHBIX [OCHOBHBIX XUMUYECKUX|

UCCIIEA0BAHUN.D

MCTOI0B HCCHCHOB&HHﬁ, HX|
TCOPCTUYCCKHNE OCHOBBI JIA
[PCIICHU A KOHerTHOﬁ 3aga4y

npodecCHOHATbEHON

e TeNbHOCTH,

YMETb: IIPHUMCHATHL MCTOIbI
XUMHYECKOTO aHanm3a,
OLCHHUBATH PE3YIbTATH]
TEOPETUYECKOTO u
OKCIICPUMCHTAJIBHOTO
MCCIIEJIOBAHUS

HEOPraHUYECKHUX BEILECTB;
HMeTh HAaBBIKM: DPAa0OTHI C
[peaKTUBaMU U J1a0OpaTOPHBIM

000pyI0BaHUEM,

HEOO0X O IMMBIMHU IS
[pelIeHus KOHKPETHOM 3aJ1a4|
npoheccCuoHaNbHOM
eSITeTTHHOCTH.




Koxabi ®opMyJIHPOBKA HNnapnkaTtopel noctrxenusi | Ilnanmpyemele pe3yibTaThl
KOMIIeTEeH LM KOMIIETEHIIMH KOMIIETEHIIMH o0yuyeHus1
OIIK.2.6. [Ipumensier 3HaTh:  KakuM  0Opa3oM
3HaHUA XUMUHU IIpU [IPUMEHATH KOHKDPETHEIE
MIPOBEAECHUU BaKOHBI 51 METOMBI
UCCIEA0BaHUI U [ECTECTBEHHBIX  HayK I
peuenuu KOMILIEKCHOT'O peuenus
npodeccuoHaNIbHbBIX [IPOU3BOJCTBEHHBIX 3a/1aY;
3aJad. YMeETh: NIPUMEHSTh
KOHKPETHEIE 3aKOHBI 51

MCTOJbl CCTCCTBCHHBIX HAYK|
JJI1 KOMIUIEKCHOI'O PCHICHUA
IMPON3BOACTBCHHBIX 3a/1a4,
MMETbh HABbIKH:

MPUMCHCHUA KOHKPCTHBIX
B3aKOHOB u MCTOO OB
CCTCCTBCHHBIX HayK JIIA
KOMIIJICKCHOI'O PCUICHU]]

IMPOU3BOJCTBCHHLIX 3a1a4.




3. O0béM TMCHMIJIMHBI U BUIBI Y4eOHOH padoThl

OuHo-
3aoyHas
Ounas ¢hopma oOyueHus dhopma 3a0tHad
o0y4YeHHS popma
00y4YeHHS
Bunpr pabor BT 10 BCEro BCEro
ceMecTpam
BCETO g g
= p=
3 8
~ N
OO61mast TPyA0EMKOCTh AUCIUIUINHBI 3/108 3/108 3/108
3ad.el./9acoB, B TOM YHCIIE:
KoHTakTHas paboTa, 4acoB: 80 80 12
- JICKITUH 22 22 4
- IPAKTUYECKUE 3aHATHS - - -
-1ab0paTopHbIC PAOOTHI 36 36 6
Jpyrue Buapl ayJUTOPHBIX 3aHATUN - - -
CamocTosTenbHas paboTa, 4acoB 28 28 98
KPBOC 22 22 -
KoHTpoJib, yacoB
Bun npoMexyTouHOM arrecTanuu (3a4€rT, 3a4eT 3a4eT 3a4eT
PK3aMEH)
4. Conep:xxanne IMCIUATIIAHBI
4.1. Paznenbl JMCUMILUIMHBI M BU/IbI 3aHATHH (TeMATHYeCKHUIl TUIaH).
Ne
i Paznen qucuumimHel JI 113 JIP |[KPBOC|CPC
Ounas ¢hopma o0yueHus
Pa3znen 1. KauecTBeHHBINH aHAIN3 2 - 8 2 4
Tema 1. Ilpeamer aHaTUTHUYECKOM XHMUHU.

1 [Teoperuueckue OCHOBBI XHWMHYECKOTO aHAIHU3a. 2 - 8 2 4
KauecTBeHHBIN aHAIU3
Pa3znen 2. KornyecTBeHHBINH aHAIN3 16 - 22 16 20

2 Tema 2. KonuuecTBeHHbI aHanu3. OCHOBHbBIE 5 2 - 4
MOHSITHSI U OTIPEICIICHUS

3 [Tema 3. Pacuersl B 00bEMHOM aHATH3E. 2 - 2 4 4

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

5 Tema 5. MeTtonasl KOMIUIEKCOMETPUU H 4 ) 8 4 4
PEIOKCUMETPHH.

6 [Tema 6. BecoBoii ananus 4 - 6 4 4
Paznen 3. @DU3HKO-XMMHYECKHE  METOAbI 4 i 5 4 4
aHaJn3a

7 Tema 7. DIIEKTPOXUMUYECKHUE METOJIBI. 4 6 4 4
[ToreHunomeTpus
HToro 22 36 22 28

3aouHas popma oOydeHUs
Pa3nes 1. KauecTBeHHBII aHATH3 | 1 | - ]o5 | | 14




Tema 1. Ilpeamer aHaIUTUYECKOH XHMUHU.

1 [Teopernueckue OCHOBBI XHMHUYECKOTO AaHAIU3A. 1 - 0,5 14
KadyecTBEeHHBIN aHAIIN3.
Pasznea 2. KoinyecTBeHHBLIH aHAJIN3. 2,5 - 4.5 70
Tema 2. KommuecrBennbl aHamm3. (OCHOBHEIE

2 0,5 - 0,5 14
MOHSITHSI U OTIPEACIICHUS

3 [Tema 3. PacueTsl B 00EMHOM aHAIN3E. 0,5 - 0,5 14

4 [Tema 4. MeTon HEHTpaIU3aIUH. 0,5 - 1 14

5 Tema 5. Metonbpl  KOMIUIEKCOMETPUH U 0.5 i 1 14
€JIOKCUMETPHH.

6 [Tema 6. BecoBoii ananus. 0,5 - 15 14
Pa . DU3HKO-XUMHYECKH METO/IbI

3mea 3 3HKO ecKHe eTOo. 0.5 i 1 14

aHAJIN3a
T . K K .

7 eMa 7 DNEKTPOXUMHUYECKUE METOIbI 0.5 i 1 18
[ToTeHIIOMETpHS.
UToro 4 6 98

Ouno-3a04Has hopma

| | [ [ ] |

4.2. ConepxaHue pa3/ieioB y4eOHOM AUCHUIIHHBI.

Paznea 1. KauecTBeHHbII aHAIM3.

Tema 1. Ilpeamer ananuTn4yeckoil xumuu. Teopernyeckne OCHOBbI XMMHUYECKOI0
a”Hagu3a. KauecTBeHHbli aHau3.

ITpenmer anammTHYeCKON XUMUK. TeOpeTHUECKUE OCHOBBI XMMUUECKOTO aHann3a. OCHOBHBIE
NEpUOABI Pa3BUTUS aHAIUTHYECKOW Xumud. [Ipenmer aHaimTuueckon xumuu. Pome u mecto
AQHAIUTUYECKOW XMMHM B OOIIECTBE M Cpeau JPYrHX XHMHYECKUX IUCUMIUIMH Knaccuguxarms
AQHATMTUYECKUX METOJIOB. AHaIUTHYecKue peakiuu. TpeboBaHus Kk HuM. KomndecTBeHHbIe
XapaKTEPUCTUKU TOJTHOTHI MPOTEKaHUsI peaklUil - KOHCTaHThl paBHOBecHs. OCHOBHas, MOOOYHas,
cienuduyeckass M M30MpaTenbHas peakuuu. UyBCTBUTEIBHOCTb, OTKPBIBAEMBI MHHHMYM,
npezaeabHoe pasOanieHre. KauecTBeHHbIN aHanu3. BBeneHne B KaueCTBEHHBIN aHann3. MeTombl
oOHapykeHHsl U uaeHTH(UKauuu. 3ajaud ¥ BHIOOp MeToAa OOHApyKeHHs U MIEHTH(UKALUU
XUMHUYECKUX COEIMHEHMI. JpoOHbrit u CHUCTEMAaTUYECKHUN aHaus.
MHUKpPOKPHUCTAIIIOCKONMYECKU aHaiu3, NMUPOXMMUYECKMHA aHaiu3 (OKpallMBaHUE IUIAMEHH,
BO3rOHKa, oOpa3oBaHue nepsoB). KamenbHbli aHanu3. AHanM3 pacTUpaHUEM IOPOIIKOB.
KauecTBeHHBIN aHAJIN3 KATUOHOB, AHWOHOB.

Pa3nen 2.KosimuecTBeHHBIH aHATUS.

Tema 2. KomuvecrBeHHbli aHaan3. OCHOBHBIC IOHATHS H ONPeeJICHHS.

KommuectBeHnblii  aHamm3.  TUTpUMETpUYECKH — aHAIN3. Knaccudukamus wmeronos
TUTPUMETPUYECKOTO aHain3a. 1peOOBaHUs, MpPENbABISEMbIE K PEAKIMSIM B TUTPUMETPHUECKOM
aHaimm3e. TurpoBanue. Touka HSKBMBAIEHTHOCTH W KOHEYHAas TOYKa TUTPOBAHUS, CIOCOOBI ee
¢ukca.  CriocoObl  TUTpOBaHMS: IpsAMoe, oOpatHoe, 3amecTuTensHoe. [lorpemmocTtu
TUTpUMETpUYEcKoro aHanuza. Mcrounuku mnorpemHoctd. CTaHIapTHBIE M CTaHIapTU3MPOBAHHBIE
pacTBopbl. PUKCAHANBI.

Tema 3. Pacyernl B 00bEMHOM aHaJIM3e.

KucnorHo-ocHoBHOe TuTpoBaHue (Merox HelTpanusauuu). CymHOCTH METOAA.
Boruncnenne pH B pasnuuHble MOMEHTHI TUTPOBAaHUS M IOCTPOCHHS] KPUBBIX THUTPOBAHUS
CHJIBHBIX M CcHa0bIX KHUCIOT M OCHOBaHMH. KHCIOTHO-OCHOBHBIE WMHIMKATOPBI, (UKCAIHA
KOHEYHOM TOYKM TuTpoBaHus. OOmacTe mnepexojJa OKpackd uHauKaropa. Ilokaszarens



tutpoBanus (pT) wnamkatopa. Hamboiee pacmpocTpaHEeHHBIE  KHCIOTHO-OCHOBHBIC
UHAMKATOPBL. BeIOOp MHOAMKATOpA.

Tema 4. MeToa HelTpaau3anum.

Pacuersl B 00bEMHOM aHanu3e. TUTp, TUTP MO OMpeneIsieMOMY BeHIECTBY. «30J0TOE
MPAaBUIIO» AHAJIUTHUKH.

Tema 5. MeToabl KOMILIEKCOMETPUHU M PEAOKCHMETPHH.

Kowmmnekconomerpus. OOmas XapakTepUCTHKAa ¥ MPAKTUYECKOEC MPUMCHCHHE.
Kommiekconomerpudeckoe tutpoBanue. CyniHOCTH MeToja. TpeboBaHUS K  peakiusaM
KOMIUIEKCOOOpa3oBaHus. XelaTOMETPHUs: HCIOJb30BaHWE aMHUHOIIOJIMKAPOOHOBBIX KHCJIOT B
TUTPUMETPUYECKOM aHaIHM3e. DTUICHIUAMUHTETPAyKCyCHAs KHUCIOTa M €€ JUHATpUeBas COJIb
(xommutekcoH 111, D/ITA) kak xenarooOpa3yromuil peareHT. MeTalsIoXpOMHbIE HHIUKATOPbI, HX
poib B mpomecce  TUTpoBaHHA.  OKHCIUTEIHHO-BOCCTAHOBHUTEIBLHOE  THUTPOBAHUE.
Knaccudukanus MeTo10B XapakTepUCTUKA H TEOPETUICCKUE OCHOBBI MeToAa. MossipHas Macca
SKBHUBAJIEHTAa OKHUCIUTENECH M BoccTaHOBUTeNe. YpaBHeHue Hepncra. Iloctpoenune KpuBbIxX
TUTPOBAHUS B METOZaX PEAOKCUMETPHH.

Tema 6. BecoBoii aHaiu3.

['paBumerpuueckuii metoq ananusa. CymHocTs MeTo1a. OCHOBHBIE BUJIbI TPABUMETPHHU.
HOCHGI{OBaTGHBHOCTB BBIITOJIHCHU ST FpaBI/IMeTpI/ILICCKOFO aHaJin3a. HpeI/IMYHIGCTBa nu
HepoctaTku. Ocaxnaemas U BecoBas (TpaBuMeTpuueckas) (opmbl. YCIOBUS TMOTYyYEHHS
0CaaKOB. SIBICHMS, BIMAIONIME HA MPOIECC OCAXKACHHS W XapakTep O0Opa30BaHHBIX OCAIKOB.
Pacuetsl B rpaBuMeTpun. I'paBuMeTpuyuecKuii pakTop.

Pa3znen 3. ®usnko-xuMnUecKue MeToAbLI AaHAJIN3A.

Tema 7. DnexkTpoxumudeckue meroabl. [lorenunomerpus.

DNEKTPOXUMHUECKHE METO/BL. [Torenunomerpus. Knaccuduxanus
MOTEHIIMOMETPUYECKUX METOJIOB aHajm3a. Merton rpalydpoOBOYHOTO rpaduxa.
[Torennmomerpudeckoe TuTpoBanue. MHrerpampHas u  auddepeHnuabHbIe  KPUBBIC
MOTEHIIMOMETPUYECKOr0 TUTPOBaHMS, KpuBasi ['pana. OnpenesnieHrne TOYKH SKBUBAJICHTHOCTH C
IIOMOIIBIO KpI/IBBIX TI/ITpOBaHI/IH. BI/I)II)I BHGKTpOJIOB nu HpI/IeMBI pa6OTBI C HUMU. I/IH)II/IKaTOpHI)IG
anekTpoibl. CTEKJIIHHBINA 3JIEKTpoJ Ajid u3MepeHuss pH pacTBOpoB. DJEKTponabl CpaBHEHUSI.
[TpuOopb! ¥ TeXHUKA U3MEPEHU B OTEHIHOMETpUH. [IoTeHIIMOMETpHSI B XUMHUYECKOM aHaJIn3e.

4.3. [lepeyeHb TeM JIeKIMA.

Ne O0BeM yacoB
n/n OuyHnas 3aounas OYHO-
Tema gexknunu
dopma dbopma 3a04Hast
¢popma
Pa3zgen 1. KauecTBeHHBIH aHAJIN3. 2 1

Tema 1. IlpenMer aHATIUTHYECKOW XHUMUHU.
1 | Teoperuueckne OCHOBBI XUMHYECKOTO aHAIU3A. 2 1
KauecTBeHHBIN aHAIN3.

Pa3nen 2. KojinuecTBeHHBIH aHAJIN3. 16 2,5

2 Tema 2. KonmnuectBenuniii anann3. OCHOBHEIE 2 05
)

IMOHATHA U OIIPCACIICHUA

3 | Tema 3. PacyeTsl B 00bEMHOM aHAJIH3E. 2 0,5

4 | Tema 4. Metoa HeHTpaTU3aINN. 4 0,5

5 Tema 5. MeToasl KOMIUIEKCOMETPUH U 4 05
PEIOKCUMETPHH.

6 | Tema 6. BecoBoii ananus. 4 0,5




Ne O0beM yacoB
n/n Ounas 3aounas 04YHO-
Tema Jexkuun
dopma dopma 3a04Hast
¢popma
Pasznen 3. ®u3HK0O-XNMHYECKHE METOALI AHAJIN3A. 4 0,5
7 Tema 7. DIeKTPOXUMHUYECKUE METOBI. 4 05
[ToreHmomeTpus. '
Hroro 22 4

4.4. IlepeyeHb TeM NMPAKTHYECKUX 3aHATHI (CEMHUHAPOB)
He npenycMoTpenbl yueOHBIM MPOLIeccoM

4.5. IlepeyeHb TeM J1a00PaTOPHBIX padoT.

Ne O0BeM yacoB
n/n Tembl 1abopaTOpHBIX padoT Ounasn 3aounas
¢dopma ¢opma
Pa3zgen 1. KauecTBeHHBIH aHAIN3. 8 0,5
1 Tema 1. Ilpenmer ananmuTudyeckod XxuMuM. TeopeTHueckue 8 05
OCHOBBI XUMHYECKOTO aHain3a. KauecTBEeHHBIN aHAIH3. '
Pasznea 2. KonyecTBeHHBLINH aHAIN3. 22 45
2 Tema 2. KonnuecrBennsiii aHanu3. OCHOBHBIE IIOHITHASI U 9 05
onpeaeeHus '
3 | Tema 3. PacueTsl B 00EMHOM aHAIU3E. 2 0,5
4 | Tema 4. MeToa HeHTpalIU3aIuu. 4 1
5 | Tema 5. MeTo1bl KOMIIJIEKCOMETPUU U PEJOKCUMETPHUH. 8 1
6 | Tema 6. BecoBoii ananms. 6 15
Pa3zgen 3. ®usnko-xuMndeckne MeTOAbLI aHAJIM3A. 6 1
7 | Tema 7. DnekrpoxuMudeckue MeToabl. [loTeHImoMeTpus. 6 1
Htoro 36 6

4.6 Buabl camMOCTOATEJBHOH PadOTBI CTYJICHTOB H IEpeYeHb Y4eOHO-MeTOAMYeCKOro
olecrieyeHus: AJ15 CAMOCTOSITeIbHON padoThl 00y4aroIuXcs.

4.6.1 IloaroroBka K ayIMTOPHBIM 3aHATHAM

[lepen ovepenHbIM ayIUTOPHBIM 3aHSATHEM CTYJIEHTY HEOOXOJMMO 3aKpENmuTh IOJy4YE€HHBIE
3HaHus. /g 3TOoro He06xX0MMO:

- U3yYNUTh KOHCIIEKT JICKIUI 1O MPEBIYIIEH TEME;

- U3y4YUTb COOTBETCTBYIOIIMN pa3Jen 110 TEME B OCHOBHOW U JIOIIOJIHUTEIBHON PEKOMEHYEMOM
JUTEpaTypeE;

- BBIMOJIHUTH MUCbMEHHOE JIOMAIIIHEe 33/1aHue (€I IPeayCMOTPEHO).

4.6.2 IlepeyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
Kypcosbie paboTs! (mpoekTsl) He mpeaycMoTpeHsl.
4.6.3 Ilepeyenn TeM pedepaToB, pacieTHO-TpaPUUIECKUX PadoT

Pedepartsl, pacueTHO-Tpaduueckre paboTsl HE IPETYCMOTPEHBI.




4.6.4. TlepeyeHb TeM M Y4eOHO-METOAUYECKOr0 oOecHeYeHHUsl VISl CaAMOCTOATEJIbHOM
padoThI 00y4aromuxcs.

Ne
/o

Tema camocToSTEILHONU
paboThI

YyebHO-MeTOIMYECKOE 0OECIIEYEHE

O0BéM, u

dbopma oOyueHus

OYHas]|

OYHO-
Bao4dHasd

Bao4dHasi

Pa3zgen 1. KauecTBeHHBIA aHAIN3

14

Tema 1. [Ipeamer
QHATTMTUYECKON XUMUU.
TeopeTnyeckrue OCHOBBI
XUMHUYECKOTO aHaJIn3a.
KauecTBeHHBIN aHAIU3

1.JIyuko, T. Il. Heopranuueckas u
AQHAIMTUYECKAas XUMUS : yaeOHOe TTocooue /
T. I1. JIyuxo, A. H. bapsies, A. B. Ocunoa
; MCX P®, CII6I'YBM. - Cankr-IletepOypr
: MU3parensctBo CIIOIYBM, 2021. - 75 ¢. -
TexcT : anexTpoHHbId. - URL:
https://znanium.ru/catalog/product/2157100
(mara obpamenus: 11.06.2025). — Pexxum
NTOCTYTA: 10 MOJITUCKE.

5. Ilunasos I11.I'., bensena B.A.
AHanuTuyeckas xumusi. KonudecTBeHHBIN
anamu3.- Jlyranck: JIHAY, 2012 r. — 193 c.

16

Pa3zgen 2. KoanuecTBeHHBINH

AHaJIU3

20

70

Tema 2.
KonnuecTBeHHBIH
anann3. OCHOBHLIE
MOHATHSI U OTIpeIeNICHUs

1.JIyuxo, T. I1. Heopranuueckas u
QHAIMTUYICCKAas XUMUS : yaeOHOe mocodue /
T. I1. JIyuxo, A. H. bapeies, A. B. Ocunosa
; MCX P®, CTIOI'YBM. - Cankr-IletepOypr
: M3parensctBo CIIGIYBM, 2021. - 75 ¢. -
TexcT : anexTpoHHbId. - URL:
https://znanium.ru/catalog/product/2157100
(mara obpamenus: 11.06.2025). — Pexxum
NOCTYTIA: 110 TIOJIUCKE.

2. BacunneB B.I1. AHanmuTudeckast XuMus.
UlaGopaTOopHBIi IPaKTUKYyM: yueOHOe
rocobue s By30B/ B.I1. Bacunnses, P.I1.
Mopo3zoBa, A.A. Kouepruna; moa pen. B.I1.
BacunbeBa. — 3-€ U31., CTEPEOTHII. —
M.:JIpoda, 2006.— 414, [2] c.: un. ISBN 5-
358-00578-1

4. pesuH, B. E. AHanuTtnueckas Xumus u
(bU3MKO-XUMHYECKUE METO/Ibl aHATTN3A :
mabopaToOpHbIN NPAKTUKYM IS
00yJaroImuxcs Mo HapPaBJICHUSM :
«I[IpoIyKThI MUTAHUS U3 PACTUTEIBHOTO
ChIpbsi», «IIpOAYKTHI MUTAHUS ) KUBOTHOT'O
MPOUCXOXKACHUS, «TeXHONOTHs MPOTYKIIUU
1 OpraHu3alys 0OIeCTBEHHOIO MUTaHUsS /
B. E. JlpeBun, JI. A. Munuesnko, JI. B.
IAHIpeeHko. - Boarorpazg : ®I'bOY BO
Bounrorpanckuii 'AY, 2019. - 88 c. - Tekcr :

hiieKTpoHHBIN. - URL:

14

10



/o

Tema caMocTOSTEILHONU
paboThI

O0BéM, u

dbo

Ma 00y4JeHUs

YyebHO-MeTOoMMYeCKOE 00ecIIeYeHue

OYHas]|

OYHO-
Bao4dHasd

Bao4dHasl

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

5. IIumasos 1T, bensesa  B.A.
AnHanuTuyeckas xumud. KoinuecTBEeHHbIN
ananmu3.- 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.BacunbeBa. — 4-e u3g.,
crepeotui. — M.: [Ipoda, 2006 r. —386, [2]
c. : wr. ISBN 5-358-01175-7

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

14

Tema 4. Meron
HEUTpaIU3aLAHN.

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 ¢. -
Texcr : anexTponHsid. - URL:
https://znanium.ru/catalog/product/2157100
(mara oopamenus: 11.06.2025). — Pexxum
ITOCTYTIA: 110 TIO/THCKE.

2. Bacunbes B.II. AHanuTuueckass Xumusi.
JlabopaTopHBbIil MpakTUKyM: yueOHOe
nmocobue s By3os/ B.I1. Bacumnses, 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 bl aHAIH3A !
1abopaToOpHbIN NPAKTUKYM AJIs
00yUaroIuXCsl 10 HAMPABICHUSM :
«IIpOTyKTHI MUTAHUS U3 PACTUTEIBHOTO
CBIPBs», «[IpOAYKTHI MUTAHUS KUBOTHOTO
MPOUCXOXKACHUS, « TEXHOIOTHS TPOTYKITHH
M OpraHu3aIlys 00IeCTBEHHOTO MUTAHUSD /
B. E. JlpeBun, JI. A. Munuesnko, JI. B.
IAHIpeeHko. - Boarorpazg : ®I'bOY BO
Bounrorpanckuii 'AY, 2019. - 88 c. - Tekcr :
HieKTpoHHBIH. - URL:
https://znanium.com/catalog/product/1289034
(mata obopamenus: 11.04.2025). — Pexxum
ITOCTYTIA: 110 TIO/ITHCKE.

5. ITumasos II1.I"., bemsiepa B.A.

AHamutnueckas xuMunsa. KoianuecTBEHHBIN

14

11




/o

Tema caMocTOSTEILHONU
paboThI

O0BéM, u

dbo

Ma 00y4JeHUs

YyebHO-MeTOoMMYeCKOE 00ecIIeYeHue

OYHas]|

OYHO-
Bao4dHasd

Bao4dHasl

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. bapsimes, A. B. Ocumnosa

Tema 6. Becosoii
AHAIN3.

14

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

2.BacunbeB B.Il. AHamuThueckas XuMUs.
UlabGoparopHblit 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
anamu3.- Jlyranck: JIHAY, 2012 r. — 193 c.

14

Pa3zgen 3. Pu3NKo-XUMHYECKHE METOALI AaHAJIN3A

14

Tema 7.
DIIEKTPOXUMHUYECKHE
METOJIBI.
[ToTenmomeTpus.

l.JIyuko, T. II. Heopranuueckas
QHAIMTHYeCcKass XUMUs : yuyeOHoe mocobue
T. I1. JIyniko, A. H. bapsimies, A. B. Ocunoga
; MCX P®, CIIOI'YBM. - Cankr-IlerepOypr
: M3pareanctBo CIIOI'YBM, 2021. - 75 c¢. -
Texcr : AJIEKTPOHHBIH. URL:
https://znanium.ru/catalog/product/2157100
(nata oOpamenus: 11.06.2025). — Pexum
TOCTYTIA: TI0 TIOATIHCKE.

2. BacunweB B.Il. AnanuTuueckas XuMUs.
JlaGopaTopHbIit MPAKTUKYM: yuebHoe
nmocobue ms By3os/ B.II. Bacumiwes, P.IL
Mopo3zoBa, A.A. Kouepruna; mon pen. B.IL
BacuiibeBa. 3-¢ W3A., CTEpeoTHII.
M.:[Ipoda, 2006.— 414, [2] c.: un. ISBN 5-
358-00578-1

4. Hpesun, B. E. Ananutnueckas Xxumusa W
(bU3UKO-XMMHYECKHE METOJIbl aHalu3a
mabopaTopHbIi MPAKTUKYM JUISt
oOydaroluxcsi 10  HampaBICHHUIM
«[IpOyKTBI TUTAaHWS W3 PACTUTEIHHOTO
ChIpbsi», «I[IpONYKTHI THUTaHUS >KUBOTHOTO
MPOUCXOKACHUST», «TEeXHOIOTUS TPOLYKITHH
M OpraHu3aius OOIIECTBEHHOTO MUTAHUS /

Hu

B. E. Jlpesun, JI. A. Munuenko, JI. B.

14

12




O0BéM, u

Ne | Tema camocTosiTeTbHOM dopma oOyueHHs
YyebHO-MeTOoMMYeCKOE 00ecIIeYeHue
/T paboThI OYHO-
OUYHasBaOYHA]
BaovHast

Anjapeenko. - Bousrorpan : ®I'bOY BO
Bonrorpanckuit I'AY, 2019. - 88 c. - Tekcr :
PIICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1289034
(mara obOpamenus: 11.04.2025). — Pexum
JTOCTYTIA: 110 TOATKCKE.

5. IIumasop 11T, bemsesa  B.A.
AHasniuTuueckass xuMmus. KonumdecTBeHHBIH
aHanus.- Jlyranck: JIHAY, 2012 r. — 193 c.
Bcero 28 98

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

Ne Y4eOHo- O0bem yacoB
n/n Tema Jexuuu METOIUIECKOE Ounas 3aouHas
obecrnieueHue dopma dhopma
Pa3nes 1. KauecTBeHHbII aHAIH3. 2 -
Tema 1. IlpenMer aHANIUTHYECKOW XUMHHU.
1 | Teoperuueckue OCHOBEI XUMUYECKOTO aHANIU3A. | = & 2 -
KauecTBEHHBIN aHAIIN3. = E 3
= 0O o
Pa3nes 2. KosimyecTBeHHbIN aHAJIN3. = ) E 16 -
" @]
2 Tewma 2. KonuuectBeHHbI aHanu3. OCHOBHBIE = : 5
HOHATHUS ¥ ONPEIEICHHS = S 2 E:’
. 0O N O
3 | Tema 3. PacueTsl B 00bEMHOM aHaU3E. = z 55 4 -
S s = (@)
4 | Tema 4. MeTo 1 HEHTpAIN3aINH. ol = 4 -
= O <
5 Tema 5. MeToabl KOMIZIEKCOMETPUU U 223 4
Z E -
PEIOKCUMETPHH. g % 2
N p=
6 | Tema 6. BecoBoii anamus. = E = 4 -
B <
Pa3znen 3.®@u3uko-xuMHYeCcKre METOALI aHAJIHN3A. ol 4 -
7 Tema 7. DeKTpOXUMUYECKUE METOBI. 4
[Torenumomerpus.
Hroro 22 -
4.5.6. JIpyrue BHABI CAMOCTOSITEILHON PAG0OThI CTYJIEHTOB.
No .
i Bun camocTrosiTensHOM paboTh
1. OdopmiieHre paboynx TeTpajeil 1 0TYETOB MO JIAOOPATOPHBIM paboTaM

13




4.7. llepeyeHb TeM U BHA0B 3aHATHIA, IPOBOJAMMbIX B HHTEPAKTUBHOI Gopme

Ne dopma WNHTepakTuBHBIN O0newm,
Tema 3anarus
n/m 3aHATUA METO/T q
Meto HeWTpaIu3aluu.
JlaGopaTopHas A P .
1 AGoTa Onpenenenne kapoOHATHOU ITpakTuka 4
p KECTKOCTHU BOJIbI
MeTo 1 KOMIIIEKCOHOMETPHH.
JIaGoparopHas .
2 AGoTa Ornpenenenne 00111e )KeCTKOCTH [IpakTuka 4
P BOJIbI
OO6cyxaenue u
JlabopaTopHas [ToTenmomeTpuueckoe YHAC
3 CUCTEMHBIN aHaAJIN3 4
pabora TUTPOBaHUE
OO6cyxnenue u
2 Cemunap Pacuersl B 00beMHOM aHaNu3e YIRAC 4
CUCTEMHBIH aHau3
Bcero 16

5.

6.

6.1.

(I)OHII OLCHOYHbIX Cpeacrs Js MPOBECIACHUS HpOMe)KyTOqHOﬁ
aTrecralnmmu
[TonHoe onucanue (oHAAa OLEHOYHBIX CPEACTB TEKyIIeH M MPOMEKYTOUYHOW aTTecTaluu
00y4aroluxcsl ¢ NepeyHeM KOMIIETEHIIUM, ONMcaHueM IoKa3aTesled U KPUTEPUEB OLICHUBAHUS
KOMIIETEHIIUH, IKaJl OLlEHUBAHUS, TUIIOBbIE KOHTPOJIbHbIE 3a/IaHHs U METOJJMUECKUE MaTepUabl
IPEeJCTaBJIEHbI B IPUJIOKEHUH K HACTOSIIEH MporpaMme.

YyeOHO-MeTOANUECKOE 00ecneYeHne TUCIUIIINHDI.

Pexomenayemas iureparypa.

6.1.1. OcHoBHas iMTEpPaTYypAa.

No

o/

ABTOp, Ha3BaHWE, MECTO U3/IAHUS, U3]1-BO, TOJI U3TAHHUSI, KOTUIECTBO CTPAHUI]

Komn-Bo 3K3. B
OnobIMOTEKE.

Jlynko, T. Il. Heopranundeckas M aHaJUTHYECKass XUMHUS : yueOHOe
nocobue / T. I1. JIynko, A. H. Bapsimes, A. B. Ocunosa ; MCX PO,
CIIGI'YBM. - Cankr-IlerepOypr: U3natensctBo CIIOI'YBM, 2021. - 75
C. - Tekcr: AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2157100 (mata oOparieHus:
11.06.2025). — PexximM goCTyma: 1o moJimrcKe.

Bacunbe B.II. Ananutuueckas xumwus. JlaGopaTOpHBI NpaKTUKyM:
yaeOHoe mocobue s 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.Il. Amnamutnueckas xumus. COOpHHK BOIIPOCOB,
ynpaxsHenuil u 3anau: B.II. Bacunses, JI.A. Kouepruna, T./[. Opnosa;
noxa pen. B.Il.BacunseBa. — 4-e uzn., crepeorun. — M.: JIpoda, 2006 r.
—386, [2] c. : nn. ISBN 5-358-01175-7

Hpesun, B. E. Ananutndeckass xuMust 1 (PU3UKO-XUMHUYECKUE METOJIBI

14



aHajgu3a : JIaDOpaTOpHBIA TMPAKTUKYM i1 OOydJaromuxcs TI0
HarpaBieHusiM : «[IpoayKkTbl TUTaHUA W3 PACTUTEIBHOTO CHIPbS»,
«[IponyKThl TUTaHHUS KUBOTHOTO MPOUCXOXICHUs», «TexHomnorus
MPOIYKIIMKM U OpraHu3aius odniecTBeHHoro nutanus» / B. E. JlpeBuH,
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.

[InmasoB i.r., bensera B.A. AHanutnyeckas XHMHSL. 30
KonmyectBennsit ananus.- Jlyranck: JIHAY, 2012 r. — 193 c.

6.1.2. lonosiHuTE/IbHAS JIMTEPATYpPA.

Ne
/o

ABTOp, Ha3BaHWE, MECTO M3IAHUS, U311-BO, TOJ N3IaHHS, KOJTHISCTBO CTPAHHI]

AHanuTHuecKas XUMus : ydeOHO-MeToqrueckoe mocooue : B 3 yactsx. Yacte 3. dusuko-
XUMHYecKkne MeTosl aHanmusa / coct. FO. H. Brmacosa, O. U. Boiikosa, T. H. Banyesa [u

6. | ap.]. - Mocksa : lupekr-Meama, 2020. - 133 c¢. - ISBN 978-5-4499-1831-4. - Tekcr :
anektponnbii. - URL: https://znanium.ru/catalog/product/2140751 (mata oOpamieHwus:
11.04.2025). — Peskum 0CTyMA: 1O MOJIMUCKE.

6.1.3. MeToauyeckne yKazaHus Il 00yYAOLIUXCS 110 OCBOCHUIO JUCHUIIIMHBI.

Ne

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

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

6.2. Ilepeuenb pecypcoB MH(POPMAIHOHHO-TETEKOMMYHUKANIMOHHON ceTH «MHTepHET»
(manee - cerb «AHTEpHET»), HEOOXOAMMBIX IJISI OCBOCHUS JUCHHUILIMHBI.
No /it Ha3zBanue nHtepHeT-pecypca, aapec u pexkuM J0CTyna

1. DPrnextponHas oOpa3oBatenbHas cpena JITAY

(O6pazoBatenbHblil nopran Kyol'AY [OnextponHslii pecypc]: Pexxum nocryna:

2 http://edu.kubsau.local (mara o6pamenns: 11.04.2025).
3 [Di1ekTpoHHO-0MOMoTeYHas cucteMa «AlcOyk» (iBooks) - http://ibooks.ru (zara
" lo6pamenus: 11.04.2025).
4 [DNeKTPOHHO-OMOIMOTEUHAsI CHCTEMA H3IaTeNIbCTBaA «3HaHIMyM» - hitp://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 pedepUpyEeMbIX HayUHbIX KYpHAJIOB Agris -
" http://agris.fao.org (nara oopamenus: 11.04.2025).
7. |Hayunas snexrponHas 6ubimoreka eLIBRARY.RU.
8. [CupaBouno-undopmannonnas cucrema "Koncynprant [Tnroc".
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http://ibooks.ru/
http://ulrichsweb.serialssolutions.com/
http://agris.fao.org/

6.3. CpeacrBa o0ecnievyeHsi OCBOCHUS TUCIHUIINHBI.
6.3.1. KomnblorepHble 00y4yamye 1 KOHTPOJIMPYOIMe NPOrPpaMMBbl.

@DyHKIUS TPOTPAMMHOT0 00eCTIeYeHUs
No | Bua yueOnoro | HammeHoBaHue mporpaMMHOIO YHER porp
n/m 3aHATUA obecrieyeHust MOJIENUpPY
KOHTPOJIb oOyyaromas
1o1as
1 Uleknuun CucreMa JUCTAHIIMOHHOI'O + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
2 |[Ipaktuueckue |[CHcTeMa JUCTAHIIMOHHOTO + + +
o0yuenus Moodle.
Microsoft Office 2010 Std.
6.3.2. Ayauo- ¥ BH1e0N0OCOOHsl.
Aynuo- ¥ BUIE0nocoOus He MPeyCMOTPEHBI.
6.3.3. KoMmnbloTepHbIe Mpe3eHTAlINH YUeOHBIX KYPCOB.
KommbroTepHbIe Mpe3eHTaluy y9eOHBIX KYPCOB HE TIPEyCMOTPEHBI.
7.0nMcaHue  MATePpHAJLHO-TEXHHYeCKOW  0a3bl, HeoOXoAUMON IS

OCYIIECTBJICHUA 06p33OBaTeJII>HOFO nmponoecca 1mo JTMCIumIlJInHe

/o

HaumenoBanue o60pyaoBaH-
HBIX y4eOHBIX KAOMHETOB,
00BEKTOB /1715 IPOBEJICHUS

3aHATUI

[lepeuenb 0cHOBHOTO 000pY10BaHMs, TPUOOPOB U
MaTEpUaJIOB

[-417 — y4eOHast ayIuTOpHs
TS MIPOBEJCHUS
TEKIIMOHHBIX, J1a00PATOPHBIX
U TMPAKTUYECKUX 3aHATUH,
FPYIIIOBBIX u
VHIVBUYaJIbHbBIX
KOHCYJIbTALINH,

KOHTPOJIS,
aTTecTallun
CaMOCTOSITENIbHOM paboThI

TEKYIIEro
MIPOMEKYTOUHON
"

Cron — 10 wr., ctyn — 28 mwr., mkagp — 4 wr., Tym60uka — 1
IT., MapTa — 2 IIT., Jocka — 1 wT., mKkad cymuibHbIN — 1
mt., MypenpHas mneub — | mr., Hedrpudyra — 1 mrT.,
nmabopaTopHoe 000py/nOBaHHE (BEChl TEXHO-XMMHYECKUE,
mKa(bl CyIIMIbHBIC, BBITSKHbBIC, BOASHbIE OaHU, MyQenbHas
neyb W Jp.), JiabopartopHas mocyaa (KOJObl, MHIETKH,
OIOpETKH, BOJSHbIE XOJOAMJIBHUKM M Tp.), XUMHUYECKHE
PEaKTHUBBI, IEMOHCTPAIIMOHHBIE MaTepHaibl (CTEHIBl U TIp.),
y4eOHO-METOIUUECKUEe MaTepHUaIbl.

[-415 — y4eOHast ayIuTOpHs
s MIPOBE/ICHUS
TEKIIMOHHBIX, J1a00PaTOPHBIX
W TPaKTUYSCKUX  3aHATHH,

TPYIIIOBBIX u
VHUBHTyJTbHBIX

KOHCYJIbTALIUH, TEKYIIEro
KOHTPOJIA, IPOMEXYTOYHOU
aTTecTaluuu "

Cron — 18 mr., cryn — 16 mr., mkadp — 2 mwr., mkad,
BBITSDKHOM — 1 mmT., TymOGouka — 1 mT., JrabopatopHoe
00opynoBaHue (BeChl  TEXHO-XMMHYECKHE,  IIKa]bI
CYIIWJIbHbIE, BBITSKHBIE, BOASHBIE OaHU U JIp.), TabopaTopHas
nocya (KoJObl, MUNETKH, OIOPETKH, BOJISHBIE XOJIOJUIbHUKU
U Tp.), XUMHYECKHE PEaKTUBBL, JEMOHCTPAIIHOHHBIE
MaTepuanbl  (CTEH[bI np.), y4eOHO-METOIUYECKHe
MaTepHaJIbl

u
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CaMOCTOSITEIbBHOW PaOOTHI.

8. MexkaucuuninHAPHbIe CBSI3H

IIporokou

corjacoBaHus pabouell IporpaMMel ¢ APYTUMHU JUCHMILUIMHAMUI

HanmenoBanue QUCIUIUIMHEL, C
KOTOPOH IIPOBOJMIOCH COTJIaCOBaHHE

Kadenpa, ¢ xoTopoii
MPOBOJIMIIOCH COTTIACOBAHUE

[Ipennoxenus 00 U3MEHEHUSIX B
paboueit mporpaMme. 3akIOUeHUE
00 UTOTrax COrjlacoOBaHMs

HI/IH_IeBaH XHUMUA XUMHUHN COIJIaCOBaHO
buonorndeckass XxumMus XUMHUHN COIJIaCOBaHO
dusuyeckas u KOJIJIOMAHAas XUMHA XUMHUHN COrjacoBaHoO
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Jluct u3mMeHeHuit pabovel IporpaMMel

Ipunoowcenue 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJIA
3acenaHus

kadenphl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

[Iepeyenb OTKOppEK-
TUPOBAHHBIX IYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi
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Ipunoowcenue 2

JIuct nepuoauecKux MpoBEpOK pabodel mporpaMmbl

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

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

MHHHCTEPCTBO CEJILCKOI'O XO351MCTBA POCCUNCKON ®EJEPALIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIbHOE VUPEXEHUE BBICILIETO OBPA3OBAHUSI
«IYTAHCKUM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHHU K.E. BOPOILIMJIOBA»

POHJ OHEHOYHBIX CPEJACTB

[0 JUCLUIUINHE (MOAYII0) «AHATUTHYECKAs XUMUS U PU3UKO-XUMUYECKUE METObl aHAIIN3a»
Hamnpasnenne noarorosku: 19.03.02 IlpoayKTel nUTaHUS U3 PACTUTENBHOIO CHIPbS

Hamnpasnennocts (mpoduiis): TexHomorus xjaeda, KOHIUTEPCKUX U MAKapOHHBIX U31EITUN

YpoBeHb npodeccrnoHanbHOT0 00pa3oBaHus: OakagaBpuat

I'ox mauama moaroroBku: 2025

Jlyrauck, 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 [IpomexxyTou
1 KOMIIe- KOMIIETEHLIU KOHTPOJIb Has
TEHLIUU u aTTecTanus
OIlK-2 CnocobeH OIIK.2.1. [lepBerii aTan | 3HATH: ocHoBHbIe | Paznmen 1 .KawectBenHslit | TecTsl 3auer

MOHUMATh OcymectBisiet (OpOrOBBIN | XUMUUYECKUE 3aKOHBI, UX | aHAIU3. 3aKpBITOTO
NPUHLMIIBL pacuersl, YpOBEHB) TeopeTuueckue ocHOBbI U | Paznen 2.KonuvecTBeHHBbIH | THIA
paGoTEI aHAIU3UPYET o0jacTi NpPUMEHEHUs B | aHAJU3.
MOJy4YCHHBIE npodeccnoHaTBEHOM Paznen 3. ®dusuko-
COBPCMCHHBIX pe3yabTaThl U NEeSATEIbHOCTH XUMUYECKHE METO/bI
MHQOPMALMOHHB | cocrapser aHaIM3a
X TEXHOJIOTHH U 3aKJIFOUECHUE 10
HCITONIB30BaTh UX | IPOBEICHHBIM
JUIS PELICHUs aHaIn3am,
sazad WCTIBITAaHUSAM U _ _
HCCIICTOBAHMSIM. Bropoii atan | yMeTh: npumeHnsath | Pazmen 1 .KawectBennsbiit | Bompocsl miis | 3ader
podeccHonabH (MPOJABUHYTHI | METOJIBI  XMMMYECKOIO | aHAJU3. orpoca
OH JIeATENbHOCTH. i YpOBEHB) aHamm3a, ouenuBath | Pazmen 2.KommdecTBeHHBIH
pe3yJIbTaThI aHaJIM3.
TEOPETUYECKOTO u | Paznen 3. ®dusuko-
9KCIIEPUMEHTAILHOTO XUMHUYECKHE METO/IbI
UCCIIEIOBaHUS aHam3a.
HEOPraHUYECKUX
BEIIECTB
Tpetuii 5Tan | uMeTh HaBbIKM: padoThl | Pasnen 1 .KauectBenusiii | [IpakTuueckue | 3auer
(BBICOKUI c peaKkTuBaMu U | aHaJIM3. 3a/laHus
YPOBEHbD) 1a00paTOPHBIM Pazgen 2.KonuuecTBeHHBIH
o0opynoBaHUEM, aHaJIM3.
HEO0OXOTUMBIMH s | Paspen 3. ®dusuko-
MPOBEACHUSI  HAYYHBIX | XUMHUYECKHE METO/bI




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIUPYEMOMH JOCTUXKEHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpEeICTBa
HCCIE0BaHUM. aHanu3a
OIIK.2.2. IlepBbIit 3HaTb: kakuMm oOpasom | Paznen 1 .KauectBeHHblii | TecTsl 3auer
Cucremarusupy | stam: OCYILIECTBIISIETCS  BHIOOD | aHANU3. 3aKpBITOTO
€T pe3ynabTarbl | (MOPOTOBBI | OCHOBHBIX xuMuueckux | Pazmen 2.KonmudecTBeHHBIN | THTA
Hay4HbIX YpOBEHB) METOZ0OB HCCIIECOBAaHUM, | aHAJIU3.
HCCIIE0BAHUM. nx Teopernueckue | Pasznen 3. ®dusuko-
OCHOBBI I PEILICHUS | XUMUYECKUE METO/1bI
KOHKPETHOU 3a7a4M | aHaJIU3a
npodeccroHanbHOM
NEeSATEIbHOCTH.
Bropoii oram: | Ymers: npumensTh | Pazgen 1 .KauectBennslii | Borpock! st | 3auet
(MPOABUHYTHI | METOJIBI  XMMMYECKOIO | aHAJU3. ornpoca
1 YypOBEHb) aHanu3a, ouenuBarhb | Paznen 2.KonuuecTBeHHBIM
pe3yJIbTaThI aHaJIM3.
TEOPETUYECKOTO u | Paznen 3. ®dusuko-
9KCIIEPUMEHTAIILHOTO XUMHUYECKHE METO/IbI
HCCIIEIOBaHU aHanu3a
HEOpPraHUYECKUX
BEIIECTB.
Tperuii atan: | uMeTh HaBbIKK: paldoThl | Pasnen 1 .KauectBennsiit | TecTbl 3auer
(BBICOKUI c peakTuBaMu U | aHaJIN3. 3aKpBITOTO
YPOBEHB) 1a00paTOPHBIM Paznen 2.KommuecTBeHHBIN | THUITA
o0opynoBaHueM, aHaIn3.
HEOOXOINMBIMHA i | Pasnen 3. duszuko-
pelIeHnsT  KOHKPETHOM | XMMHUYECKHE METO/IbI

22




Kon DopmyJIHpOBKa Nunukatopel OTtan [Inanupyembie HaunmenoBanue moayieit u HaumeHnoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOJIMPYEMOMH JOCTHKEHUS (ypoBeHb) pe3yabTaThl 00yUSHHS (unm) pasnenon CpelCcTBa
3a/1aun aHanu3a
npodeccrnoHabHOM
NESITEIbHOCTH.
OIIK.2.3. [lepssiii aTan | 3HaTh: Kakum obpazom | Pasnen 1 .KauectBenusiii | TecTbl 3auer
[Ipumenser (TOpOrOBBIN | IPUMEHATH KOHKPETHBIC | aHATU3. 3aKpBITOTO
3HaHUSI XUMHUHU | YPOBEHbB) 3aKOHBI 1 METOJBI Paznen 2.KonuuecTBeHHBIN | THUIIA
IIpU POBEJCHUN €CTECTBEHHBIX HAYK JUISl | aHAJIM3.
HCCIeA0BaHUN U KOMILIEKCHOr0 pemieHust | Paznen 3. ®dusuko-
pelieHnn IIPOU3BOJICTBEHHBIX XUMHUYECKHE METO/IbI
npodeccruonanp 3a/1a4. aHanu3a
HBIX 3a]1a4.
Bropoii atart | YMeTb: IpUMEHATh Pasnen 1 .KauectBenssiii | Bonpocs s | 3ager
(MPOJBUHYTHI | KOHKPETHbIE 3aKOHBI U aHaJIun3. ornpoca
1 ypOBEHbD) METO/IbI ECTECTBEHHBIX Paznen 2.KonmyecTBeHHBII
HayK /Il KOMIUIEKCHOTO | aHaJIN3.
perieHus Paznen 3. ®dusuko-
IIPOU3BOICTBEHHBIX XUMHUYECKHE METO/IbI
3a/1a4. aHaIM3a
Tperuii 5Tann | ”MeTh HABBIKU: Pasnen 1 .KauectBennsiii | [IpakTnueckue | 3ader
(BBICOKUI MIPUMEHEHHUS aHau3. 3a/1aHUs
YPOBEHbB) KOHKPETHBIX 3aKOHOB U Paznen 2.KommdecTBeHHBII
METOJIOB €CTECTBEHHBIX | aHAJIU3.
HAyK JUI1 KOMIUIEKCHOro | Pasnen 3. duszuxo-
pelieHus XUMHUYECKHE METO/IbI
IIPOU3BOJICTBEHHBIX aHam3a
3a/1a4.
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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 OIICHUBAHWSI
CpeacTBa OLICHOYHOT'O OLICHOYHOT
cpeiacTBa 0 CpeicTBa
B (hoHIe
1. | Tecr Cucrema TectoBeie | B Tecte Boimomaneno 90- Ouenka
CTaHJAPTU3UPOBAHH | 3aJlaHUS 100% 3aganwmii «OmauyHoy»
BIX 3a/1aHui, (5)
MO3BOJISIOIIAS B Tectre BemmonHeHo 6onee | Ouenka
U3MEPUTh YPOBEHBb 75-89% 3aganuit «Xopouwioy»
3HAHUH. (4)
B Tecte BpImmoOnHeHo 60- | Onenka
74% 3anaHuit «Yooenemesop
umenvroy (3)
B Tecte Bhimonneno menee | OueHka
60% 3agaHuii «Heyooerems
OpUMENbHOY
)
Bonpimas yacTh | OueHka
OIpeIeICHAN He | «Heydoerems
MIpE/ICTaBIICHA, b0 | opumenbHO»
npejcTaBicHa ¢ rpyosiMu | (2)
omuOKamu.
2. | Ompoc dopma paboThl, Bomnpocsr k | [IpogemoHcTprpoBaHbI Onenka
KOTOpasi MO3BOJISIET | OMPOCY npeArnojaraeMbie  OTBETHI; | «Omauyro»
OIIEHUTh KPyro3op, NpaBUIbHO  Ucmosb3oBaH | (5)
yYMEHUE JTOTHYECKU QITOpUTM OOOCHOBAHHUI BO
MOCTPOUTH OTBET, BpEMsI pacCyXIEHUH; ecTb
yMEHHue JIOTHKA PACCYXKIACHUM.
MPOJIEMOHCTPUPOBA [TponemMoHCTpHpPOBaHBI Ornenka
Th MpeArnojiaraeMble  OTBETHI; | «Xopouioy
MOHOJIOTHYECKYIO €CTh JIOTHKA paccyxiacHuid, | (4)
peyYb U UHBIC HO HETOYHO MCIOJIb30BaH
KOMMYHHUKATHBHbBIE JITOPUTM OOOCHOBAHUI BO
HAaBBIKH. Y CTHBIN BpeMsl pacCyXJICHMH U HeE
ompoc obnagaer BCE€ OTBETHI MOJIHBIE.
00JBIINMHU IIponemoHCTpUpPOBaHBI Onenka
BO3MOKHOCTSIMU MpeJroiaraeMble  OTBETHI, | «Y0osremsaop
BOCITUTATEIHLHOTO HO HETMIPaBUIILHO | umenbHoy» (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
OpUMENLHOY

()




No | HaumenoBanue | Kparkas [Ipencrasn | Kpurepun onieHMBaHUS [lIxana
/1 | OLEHOYHOTO XapaKTepUCTHKA €HHE OIICHUBAHMSI
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
peInTh MBIIIEHMS], TBOPUYECKOI
KOHKpETHOE aKTUBHOCTH. 3a/laHue
3a/laHue BBITIOJTHEHO B IIOJTHOM
(cutyanuro) 6e3 obbeme.
IPUMCHCHUS [IponemMoHcTprpOBaHO Onenka
MaTeMaTHYECKHUX BJIa/ICHUE «Xopowio»
pacyeTos. npodeccuoHanbHO- ()
MOHATUMHBIM  ammaparom,
pH TPUMEHEHUU METOIOB
U METOAMK JUCIUILINHBI
HE3HAYUTEIIbHbIE
HETOYHOCTH, MOKa3aHBbI
CIIOCOOHOCTH
CaMOCTOSITENILHOTO
MBIIIIEHNUS, TBOPUYECKOH
aAKTUBHOCTH. 3ananue
BBIIIOJJHEHO B IIOJHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMHU.
ITponemoHCcTpUpOBaHO Onenka
BJIaJICHUC «Yooenemesop
HpO(beCSI/IOHaJ'ILHO- umensro» (3)
MOHSTHIHBIM aIlliapaToM Ha
HU3KOM YPOBHE;
JIOMYCKAlOTCA OIMIMOKHU TpHU
OPUMEHEHUH METOAOB U
METOJIUK JTUCIIATUTAHBL.
3ajaHuEe  BBINOJHEHO HE
MOJIHOCTHIO.
He mnponemoncrpupoBano | Ouenka
BJIaJICHUE «Heyoosneme
HpO(becSHOHanLHo- opumensioy
MOHATHHHBIM  aIaparom, ?)
METOJJaMU ¥ METOJIMKAMHU
IUCIMIUINHEI. 3ajaHue He
BBITIOJHEHO.
4. | 3auer 3auer Bormpocs! k | [TokazaHo 3HaHHE TEOPUH «3auTeHo»
BBICTABIISICTCS B 3a4ueTy BOIIPOCA, MOHATUITHOTO
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 3aJJaHUN
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 U3JI0KCHUS
BOIpoCca u BJIa/ICHUE
HaBBIKAMHM  apryMEHTAIMHN
HE MPOJAEMOHCTPUPOBAHO.
OO6yuaromuiics OCBOWJI
MeHee 60% mporpaMMHOrO
Marepuaia JUCIUTUINHBI.

«He
3aUTEHO)

3HaHue MOHSITHIHOTO
ammapara, TEOpUH BOIIPOCA,
HE TMPOJEMOHCTPUPOBAHO;
YMCHHE AHATM3UPOBATH
yueOHBIi  MaTepwan  He
MIPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AaHAJTUTHUYECKUM
crocooom W3JI0KEHUS
BOIpoca u BIIa/ICHUE
HaBBIKAMHU  apTyMEHTAIMH
HE TPOIEMOHCTPUPOBAHO.
OO6y4aromuiicss He OTBETHII
HU Ha OJMH BOMPOC Ouiera
" JOTIOJTHUTETbHBIC
BOIPOCHI IK3aMEHATOpa.

Ouenka
«Heyooseneme
OPUMENLHOY

)

26



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 [UISl pellieHus 32124 NpodeccuoHAIbLHOM 1eATeJILHOCTH.

OIIK.2.1. OcyuiecTBJ/isieT pacyeTbl, aHAJM3UPYET MOJYUYEHHbIEe Pe3yJabTAaTbl M COCTABJISIET
3aKJII0YeHNe N0 MPOBeIeHHBIM AHAIU3aM, HCTILITAHUSIM H M CCIe0BAHUAM.

IlepBblii 3Tanm (MOPOroBbIii YpPOBeHb) — TMOKa3bIBaeT C(HOPMHPOBAHHOCTH IMOKa3aTeNsl
KOMIIETEHIIHN <«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 peakuusaX o0MeHa NMPOTEKAIOIIUX 10 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. ®opmysia IKBHBAJIEHTA THAPOKCHIA HATPHUS B PeakUUsAX 00MeHA MPOTEKAIIUX 10
KOHIIa (BbIOEpPUTE OMH BAPHAHT OTBETA):

a) sANaOH

0) 2NaOH

B) “aNaOH

r) NaOH

4. B 00beMHOM aHaJIM3e MCHOJB3YIOT OJHY M3 NPHBEICHHbIX HUKe KOHUEHTPALMU
pacTBopa (BbIOepHUTEe OAUH BAPHAHT OTBETA):

a) MOJISIpHAsl KOHLIEHTPALMs KOJIMYECTBA MOJIEKYJ pACTBOPEHHOTO BEIIECTBA

0) MomnspHas KOHIIEHTpAlUsi OHKBUBAJIEHTOB pPACTBOPEHHOrO BellecTBa (HOpMaibHas
KOHIEHTpaLs)

B) MOJISUIbHAsI KOHLIEHTPALIUA

') MOJIIpHAsi KOHIIEHTpAIs KOJINYeCTBa HOHOB PACTBOPEHHOTO BELIECTBA.

5. MoasipHasi KOHIEHTPALHsl 3KBHBAJECHTOB PAacTBOpa NMOKa3biBaeT (BblOepUTE OIMH
BAPHAHT O0TBETA):

a) YHCII0 MOJIEH MOJIEKYJT paCTBOPEHHOTO BeIIecTBa B 1 11 pacTBOpa

0) uncio Mosel MoJeKkys pacTtBopeHHoro BemecTBa B 1000 T pactBopuTens
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B) YKCJIO MOJIEW SKBUBAJIEHTOB PACTBOPEHHOIO BelllecTBa B 1 11 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 OKPACKOW 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 I r 0
Bropoii 3Tan (HNpOABMHYTBIH YPOBeHb) — MOKa3bIBaeT C(HOPMHPOBAHHOCTH

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

3agaHus OTKPBHITOrO THIA (BOMPOCHI AJIsl 0IIPOCA):

1. Vkaxurte, 0 KakoM Ipollecce HAET pedb: IPOILEcC IMOCTENEHHOIo 100aBlIEHUs
TUTPOBAHHOI'O PaCTBOPA PEareHTa K aHAIU3UPYEMOMY PacTBODY.

2. Ha3zoBuTe MeTOA KOJIMYECTBEHHOTO XMMHYECKOTO aHaN3a, OCHOBAaHHBI Ha TOYHOM
M3MEPEHUH MACChI BELLIECTBA.

3. Tpoanamusupyiite, GopMyITHpPOBKA KaKOTO 3aKOHA BEIpaKEHA TaHHOW (HOPMYITOii:
N1V1: N2V2

4. VYKkaxWaTe BEIMYMHY, O KaKOW HIET pedb: TMOoKa3aTeldb, OMNPEACISIONNN
KOHILIEHTpAIMI0 HOHOB Bojiopoaa H' B pacTBope.

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

1. TUTPOBAHUE

2. BECOBOM (TpaBUMETPUUYECKUI ) aHAIN3

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

S. TUTP

Tperuii 3Ttan (BHICOKMH YpPOBeHb) — IMOKa3biBaeT CHOPMHUPOBAHHOCTH IOKA3ATeJsA
KOMIIETEHIIHN «UMEeTh HABBIKH»: PadoThl € PpeakTHBaAaMH H Ja00pPaTOPHBIM
000py10BaHHEM, HEOOXOAUMBIMH /IJIsl IPOBEAEHUS HAYYHbIX HCCJIEe0BAHMIA.

IIpakTHyeckue 3a1aHus

1. Ha moi10k03aB0/1 MpUHUMAIOT MOJIOKO € MOKa3aTeIs MU KUCJIOTHOCTH OT 16,00
10 20,99°T. Ykaxurte, Ha KAKOM METO/IE OCHOBBIBACTCSI ONPECIICHUE KUCIOTHOCTHA MOJIOKA.

2. Onpenenure METo, B KOTOPOM OMPEETIEMbI KOMIIOHEHT KOJIMYECTBEHHO
OCKIAIOT XUMUYECKUM CIIOCOOOM B BHJIE MAJIOPACTBOPHMOIO COCTUHEHUSI.

3. JlaliTe ompeneneHrue MeTOJaM, OCHOBAaHHBIM Ha OIPEIACICHUN PEaKIuu
OKHCJICHUSA-BOCCTAHOBJICHHS.

4, YKaxHuTe, YTO MOXKHO OIPEACIUTh C IOMOIIBID KPHUBBIX THTPOBAHUS B
TAUTPUMETPUYECKUX METOJaX aHAJIM3a.

5. YKaxuTe METOAbl KOJWYECTBEHHOTO M THUTPUMETPUYECKOTO aHalu3a,

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

Kioyu:

METOJ HeHTpaJln3auuu
METO/]I OCAXACHUS
OKCHJIUMETPHSI

BbIOOpP MHIMKATOpa
KOMILJIEKCOMETPUs

SHEI RN

OIIK.2.2. CucremaTu3npyer pe3yJbTaTbl HAYYHbIX MCCJIeJOBAHUM.

IlepBblii 3Tan (MOPOroBbI YPOBeHb) — IMOKa3biBaeT C(POPMHPOBAHHOCTH
NnoKa3arejisi KOMIETEHUMH <«3HATH»: KaKHM o00pa3oM oOCYLIeCTBJsieTCs BbIOOpP
OCHOBHBIX XHMHYECKHMX METOA0B HCCJIeJI0BAHMN, MX TeOpPeTHYeCKHe OCHOBBI s
pelieHrsl KOHKPETHOH 3a1a4M NPOo¢eCCHOHAIBHOM AeSITeILHOCTH.

TecToBbIE 3aJaHUA 3aKpPbITOIo TUIIA

1. O0beMHBIM aHAJIHU30M Ha3bIBAIOT KOJMYECTBEHHbIH XUMHYECKMH AaHaAJIU3,
OCHOBAHHBIN Ha (BbIOCpHUTE OMH BAPHAHT OTBETA):

a) U3MEPEHUH KOJMYECTBA BEIIECTB

0) U3MepeHuN Macchl BEIIECTB

B) U3MEpPEHUH 00bEMa pacTBOpa

T') ONpEeJEJIEHNN KOJIMYECTBEHHOI'O COCTaBa BELIECTB

2. MeToa npsiMoro TATPOBAaHMA 3aKJII04YaeTcsl (BbIOepUTE OJUH BAPHAHT OTBETA):

a) BO B3aMMOJEHCTBUM pacTBOpa TUTPAHTA C PACTBOPOM OIPEAEIAEMOr0 BEIIECTBA

0) B 100aBiIeHNY N30BITKAa TUTPAHTA K PACTBOPY OMPEIEIIEMOTO BEIIECTBA, C MOCIEIYIOITUM
TUTPOBAHUEM 3TOT0 U30BITKA PACTBOPOM BTOPOI'O TUTPAHTA

B) 3aMEIICHUH OMPEICIIEMOro BEIIECTBAa HAa MPOMEKYTOUYHBIA KOMIIOHEHT C TTOCIIEIYIOIIHM
TUTPOBAHUEM €ro PabOYNM PacTBOPOM

T') B ONPEJECIICHNN aHATUTUYECKOTO MHOXKHTETIS.

3. B ocHoBe MeTona HeWTpadW3alUH JIEKUT peaKkmusl B3aUMOAEHCTBUS MEKIY
(BbI0CpPHUTE OIMH BAPDHAHT OTBETA):
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a) nowamu H' u OH

0) KUCJIOTOH U IMIETOYHO-THAPOIM3YEMOU COJIBIO

B) ABYMSI COJIIMU

F) mICJI04Yb0 U KI/ICJ'IOTHO-FI/II[pOJ'II/ByeMOﬁ COJIBIO

4. TouyHyw HaBeCcKy XJIOPpHMJAa KAJUSA PACTBOPWIM B TMPOU3BOAHOM o0beMe BOAbI M

OTTUTPOBAIM padoyuM pacTBOPOM HHUTpaTra cepedpa.

Ha3bIBaeTcs (BbIOepHTE OJJMH BADUAHT OTBETA):

a) croco0 OTIENTbHBIX HABECOK
0) crmoco0 MUMETUPOBAHUS

B) cioco6 Muiuiepa

T') crmoco0 OOIIMX HaBECOK

Takoii cmocod THUTPOBaHMA

5. ITpu TurpoBanuu pacreopa KOH pa6ouum pacrsopom HCl B npucyTcTBHM METHJIOBOTO
OPAHKeBOI0 OKPACKa pPacTBOpPa B KOHEYHOH TOYKe TUTPOBAHMS M3MEHUTCH u3(BblOepuTe

OIMH BAPMAHT OTBETA):

a) KpacHOM B JKENTYIO

0) cuHel B KpacHYyIO

B) JKEJITOW B KPACHYIO

) GECIIBETHON B MATMHOBYIO

Kuaroun:

S ESI RN
Wl e |1 |w

6. HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

l[.]'lﬂ BBIPAKCHUHA KOHICHTPAIUHU

PACTBOPOB HCIOJIL3YIOT Pa3IHYHbIe CIOCOObI. YCTAHOBUTE COOTBETCTBHE MEXKIY CIIOCOOOM M

(opmyioii, ero Boipaxkaroiuei.

Konnentpanuu dopmyJia BhIpakeHHs] KOHIIEHTPanuii
1.MaccoBas 10J1s1 paCTBOPeHHOTO0 BemectBa | a) Cm=m/MV
2.MonsipHasi KOHLIIEHTpalus 6) m=m(Berectra)*100%/m(pactBopa)
3.ModsipHasi KOHIIEHTpAIHsI YKBUBAJICHTA B) T=m/V
(HOpMarnbHas)
4. Tutp r) Cn=m/3V
o) n=m/M
e)p=m/V
Kioun:
1 2 4
0 a r B

Bropoii 3Tan (NpoABHHYTHIH YPOBEHb) — NMOKa3bIBaeT C(POPMHPOBAHHOCTH IOKAa3aTeJsi
KOMIIETEHIIHH «YMeTb». IPUMEHATh MEeTOAbl XHMH4YE€CKOr0 aHAIH3a, OLEHUBATH Pe3y/1bTaThl
TEOPETHYECKOI0 H IKCIIEPUMEHTAIBLHOI0 UCCIEA0BAHUS HEOPTaHUYECKHX BelleCTB.

3agaHuA OTKPBHITOrO THIIA (BONPOCHI AJIsl OIIPOCA):
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1. Jlatp o0riee Ha3BaHUE peareHTaM, KOTOPhIE JAI0T aHAJIOTHYHBIC PEAKIUU C TPYIIION
HMOHOB.

2. Jatp oOmiee Ha3BaHUE peareHTaM, KOTOPHIE B OMPEIEIICHHBIX YCIOBHUIX OIMbBITA JAIOT
XapaKTepHYI0 PEaKIUI0 TOJIbKO C OJAHMM KaKHUM-IHOO HOHOM (BEUIECTBOM) U TO3BOJISIOT
0OHApPY>XUTh €r0 B CMECH MHOTHX JPYTUX HOHOB.

3. Onpenennure, 0 KaKOM 3aKOHE, MIPAIOLIEM BAXKHYIO pOJIb B MPOBEACHUU PEaKLUN
QHWINTUYECKOM XUMHUM MJET peyb: Macca BEIIECTB, BCTYMAIOIIMX B PEAKIMIO, paBHA Macce
BElIEeCTB, 00pa3yIOUINXCS B pe3yIbTaTe peaKkiuu.

4, VkaxuTe, K KaKOMy XOAYy aHaJU3y NpHOErarT B AHAIUTHUYECKOW XMMHH, €CIH
peaxiuu, UCIOoJIb3yeMbIe MPU aHalu3e HecTeun(UYHbI U BIUSHUE MOCTOPOHHUX HUOHOB YCTPAHUTD
HEJb3S.

5. Vkaxure, Kak Ha3bIBACTCA MOMEHT, B KOTOPBIM KOJIMYECTBO MPUINBAEMOTO
pEaKTHUBa CTAHOBUTCS YKBUBAJIEHTHBIM KOJIMUECTBY ONPEEIIIEMOI0 BEIIECTBA.

Kuaroun:
1. TpYNIIOBHIE
2. cre(pUICeCKHe
3. 3aKOH COXPAHEHUSI MacChl BEIICCTB
4. CHUCTEMAaTUYECKUI X0/ AaHAJIN3A
5. TOYKA YKBUBAICHTHOCTH

Tpernii 3Tan (BBICOKHI YPOBEHb) — NOKa3bIBaeT C(POPMHMPOBAHHOCTH NOKAa3aTess
KOMIIETEHIIHU «HUMETh HABBLIKN»: Pa00Thl C PeaKTUBAMHU M JA00OPaTOPHBLIM 000pPy/10BaHHEM,
He00XO0IUMBIMH /ISl pellieHUs] KOHKPETHOM 321a4M NPo(ecCHOHATIBLHOM 1esiTeJILHOCTH.

IlpakTH4yeckue 3aganus

1. CremneHb 3aCOJIEHHS MTOYB OLIEHUBAIOT MO OOIIEMY COAEPIKAHUIO JETKOPACTBOPUMBIX
couieii B mouBe. Kak mpaBuiio, mpu O1IEHKE 3aCOJICHUS OTPEIEIISIIOT KATHOHBI ca’" MgZ+, JUTSL 9TOTO
UCCIEAYIOT BOJAHYIO BBITSDKKM M3 TOYBBL. YKaXHTE, C IOMOMIbIO KaKoro MeToAa MOXKHO
OTIPENIETTUTH COJIepKAaHNUE NOHOB KaJIBIUSI U MAarHus B BOJHOU BBITSKKE U3 TIOUBHI.

2. [ns omnpeneneHuss Tak Ha3bIBAEMOW OKHCIIIEMOCTH BOJIbI, TO €CTh OIPEICICHUS
konmuectBa KMNO,4, HE0OOXO0MUMOTO IS OKHCIICHHS OPTaHWYECKHX BEHISCTB B CTOYHBIX BOJAX
UCIIONIB3YIOT METO/] aHallM3a, OCHOBAHHBIM Ha MPUMEHEHUHU B KauecTBe TUTpaHTa pacTBopa KMnO,.
VYKaxuTte 3TOT METO/I.

3. Ha3oBute meTon aHamu3a, OCHOBAHHBIM Ha NMPUMEHEHHMHM CTaHAAPTHBIX PAaCTBOPOB
HUTpaTa cepebpa Kak OCaIUTEeNsl, KOTOPBIM HMCIHOJb3yeTCS B OCHOBHOM JUI KOJHYECTBEHHOTO
oTpeieNieHus: XJIOpUI U OPOMUI HOHOB.

4. [Ipu ompeneneHun He KapOOHATHOM MKECTKOCTU BOJBI J00aBISIETCS WHIAUKATOP,
paboTaromuii pu omnpenereHHoM pH cpenbl pacTBopa U TUTPYIOT pacTBopoM Tpuiona b. Ykaxure
WHIUKATOP, HCTIOIB3YEMBIH IS ONPEIEIICHUsI )KECTKOCTH BO/IBI.

5. VYKaxuTe, C MIOMOILIBI0 KAKOTO OPraHMYECKOTO BEIIECTBA B METOJE HEUTpalu3aluu
MOXHO HaOJI0aTh W3MEHEHHE OKPACKH PAcCTBOpPA BCIIECICTBHE W3MEHEHUS PEaKIUU Cpeibl MpH
omnpezaeneHuu KoHeuHoi Touku TuTpoBanus (KTT).

Kiroun:
1. KOMILUIEKCOHOMETPUS
2. NIepMaHTaHATOMETPHS
3. apreHTOMETPHsI
4, MYPEKCHU
5. WHJUKATOP
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OIIK.2.6. IlpumeHsieT 3HAHUSA XMMHHU NPH MPOBEACHUM HMCCJIEIOBAHUIN M pPelIeHUuH
npogeccHOHATbHBIX 32/1a4.
IlepBblii 3Tan (MOPOroBbI YPOBEHb) — NMOKA3bIBAET C(POPMHUPOBAHHOCTH MOKA3ATESI
KOMIIETEHIHN <GHATH»: KAKHM 00pa3oM NPHUMEHSTh KOHKPETHbIEe 3aKOHbI H METOAbI
eCTeCTBEHHbIX HAYK /ISl KOMILIEKCHOIO pelleHUsl MPOU3BO/ICTBEHHBIX 3a/1a4.

TecToBbIE 3aJaHUS 3aKpPbITOro TUIIA

1. Ilpu onpenejieHNH BPeMEHHOM KeCTKOCTH BOJbl PA00YUM PAaCTBOPOM SIBJISIETCA PacTBOP
(BbI0EpHUTE OINH BAPDHAHT OTBETA):

a) COJITHOM KUCIIOTBI

0) ruapOKCUaa HATPUS

B) TpwiioHa-b

I') METHJIOBOTO KPACHOT'O

2. Tlpu ompenejieHMu oO0LIell KeCTKOCTH BOABbI PadoYHM PACTBOPOM SIBJISIETCS PACTBOP
(BbI0EpUTE OJIMH BAPUAHT OTBETA):

a) COJISTHOM KHUCIIOTBI

0) ruapOKCHaA HATPUS

B) TpuioHa-b

T') MypeKCH]T

3. TuTpoBaHue r'HAPOKCHUIA HATPUSA PA0OYUM PACTBOPOM IIABEJIE€BOIl KUCIOTHI HEOOX0AMMO
NPOBOJMTH B NIPUCYTCTBUM MHAUKATOPA (BbI0epHUTe OIMH BAPUAHT O0TBETA):

a) ¢penondranenHa

0) METUJIOBOTO OPaH>KEBOIO

B) JIaKMyca

') METUJIOBOTO KPaCHOIO

4. Ilpn ompenejieHun oOLIeii KECTKOCTH BOIbLI NMPUMEHSIOT HWHAUKATOP (BbIOEpUTE OIMH
BAPHAHT 0TBETA):

a) XpOMOTeH YepHBIN

0) METUJIOBBIM OpaH)KEBbIH

B) MYpEKCHU]

r) nudeHuIaMuH

5. B kadecTBe HMHAMKATOPOB B METO/A€¢ HEHTPAIM3ALUM NPHMEHSIOTCH (BbIOepuUTe OIMH
BAPHAHT OTBETA):
a) crabble OPraHUYecKHe OCHOBAHHS
0) cmabble OpraHMYECKUE KUCIOTHI
B) cia0ble OpraHMYecKHe KUCIOTHI U OCHOBAHUS MOJIEKYJBl M MOHBI KOTOPBIX HUMEIOT Pa3HyIO
OKpacky
I') IOBEPXHOCTHO-AKTUBHBIE BEIIECTBA
Kiroun:

SHEI Rl I
wWw (o w |
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6. IlpouuraiiTe TeKCT M YCTaHOBUTe coOOTBeTcTBHe. Mcmoab3ysi omnpeneneHHbIe
peareHTbl MOKHO O0HAPYKMTh pa3iMYHble KATHOHBI M AHHOHbBI B PacTBOpe. YKaxKHTe
COOTBETCTBHE MeK/1y HOHAMM M peareHTaMH, He00X0AMMBIMH /IJIS UX 00HAPY/KEHHS:

Honbl PearenT nuist oOHapy:KeHusI
1.CI a) ¢peHodranens
2.504° 0) METHUJIOBBII OpaHKEBBIM
3. H B) AgNO;
4. OH r) BaCl,
) HCI
e) H,O
Kiroun
1 2 3
B r 0 a

Bropoii 3Tan (NpoABHHYTHIH YPOBEHb) — NMOKa3bIBaeT C(POPMHPOBAHHOCTH NMOKAa3aTeJs
KOMIIETEHIIHN «YMeTb»: NPHUMEHSATh KOHKPETHbIe 3aKOHbI M METO/bl €CTeCTBEHHBIX HAYK
JJ151 KOMILJIEKCHOTO pellleHHs1 MPON3BOACTBEHHBIX 3/1aY.

3aaHus OTKPBITOrO THIIA (BONPOCHI VISl OIIPOCA):

1. Ha3oBure HayKy 0 METO/1ax MCCIEAOBAHNS XMMHUUECKOIO COCTaBa BEIIECTBA.

VYkaxkurte, Kakue HOHbI OIPENIETSAIOT )KECTKOCTh BOJBI.

3. VYkaxwure oOIiee Ha3BaHHE OPTAaHUIECKUX U HEOPTaHUYECKUX BEUIECTB, KOTOPHIE U3MEHSIOT
CBOIO OKpPACKy B 3aBUCHUMOCTHU OT PEAKIUU CPEJIbI.

4. JlaiiTe onpeneneHe METOLY aHaJIM3a, KOTOPBIM OCHOBAH HAa U3MEPEHUH 00BbeMa pacTBOpa ¢
TOYHO M3BECTHOM KOHIICHTPALMEN PEaKTHUBaA.

5. VYKaxuTe MeToJ]l, OCHOBaHHbII Ha BBIJICJIGHUM M TOYHOM B3BEIIMBAHUHU OINPEAEISIEMOTO
KOMIIOHEHTa U3 TOYHOM HaBECKH aHAIM3UPYEMOT0 BEIECTBA

no

Koroun:

AHAJIUTHYCCKAasa XUMUA

KaJlpIIMii, MarHui

HHAUKATOPLI

00BEMHBII aHAJIN3

S Rl I

METO BBIACICHUSA

Tpernit 3Tan (BBICOKHH YPOBEHb) — MOKa3bIBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJIs
KOMIIETEHIUN «MMETh HABBIKW): NPUMEHCEHUSA KOHKPETHBIX 3aKOHOB H METOA0B
€CTEeCTBEHHbIX HAYK /I KOMILIEKCHOI'0 PelleHHs NPOU3BOACTBEHHBIX 3a/1a4.

IIpakTuyeckue 3axaHus

1. VkaxuTe MeTOJZ, B OCHOBE KOTOPOTO JIEXKUT METOJ MPU U3MEPEHUH AIEKTPOJIHOTO MOTEHIINAa
M HaxoXKJIEHUU  3aBUCUMOCTH  MEXJIy  €ro  BEIMYMHOM M KOHLEHTpauuen
MOTETEHIUATONPEIEISIONIET0 KOMIIOHEHTAa B PAcTBOPE MOJb3YIOTCS (PU3HKO-XUMUYECKUM
MeTOI0M aHanu3a. OnpenennuTe 3TOT METOA.

2. Ilpu moTeHIHOMETpUYECKOM IpyOOM ¥ TOYHOM THTPOBAHHH C MOMOIIBIO MOCTPOCHUS TpaduKa
3aBucumoctd DJIC oT oObeMa TUTpPAHTA U C y4EeTOM O0beMa Kamellb ONpeAessieTcs KOHEUHas
touka TuTpoBanus (KTT). Ykaxute KakuM METOJOM.
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20.
21.
22,
23.
24,

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

3. Vkaxwrte, YTO TPOBOAAT HA QWIBTPE Jig YyHAJICHUS TMOCTOPOHHHUX  MPHUMECEH,
a7ICOpOMPOBAHHBIX OCAIKOM.

4. Tlpu ompenelieHWH KOHIEHTPALMM PACTBOpPA B JIAOOPATOPHSX, OMPEICISIOT KOHIICHTPAIHIO
pacTBOpa C TOMOIIBIO THTPAa C TOYHOCTHIO JO IIECTOrO 3HAKa IOCJE 3alsITOW. YKaKHTE
€IMHUIBI U3MEPEHUSI TUTPA PACTBOPA.

5. Omnpenenure TUTP IIABEIEBOM KHCIOTHI B pacTtBope, ecau HaBecka HCpO4-2H,O wmaccoid
0,6825 r pactBOpeHa B MmepHoii kosioe Ha 100 mit.

Koaroun:

MMOTCHIHUOMETPU A

rpaduvecKuit

ITPOMBIBAHUEC OCaaKa

/M

SR I

0,006825 r/mn

OneHo4Hble CpeacTBa 1Jid MPOBEACHUA 3a4eTa

ATTecTanus MpoBOIUTCS B pOpME YCTHOTO 3a4eTa.

Bomnpocsl 1uist 3auera
IIpunnun Jle-llarense, omnpeneneHue CcIBUra paBHOBECHS B CUCTEMax IPU H3MEHEHUH
TEMIIEPATYPBHI, JaBICHHS U KOHLEHTpauuil. [[puMenenune kK rereporeHHbIM CUCTEMaM.

KonnyecTBeHHBIE XapaKTEPUCTUKH IIPOLIECCa IIEKTPOJIUTHYECKON JUCCOLMALINH.
VYcnoBust HEOOPaTUMOCTH HOHHBIX PEaKIUiA.

HonHO€ npon3BeeHUE BOJBI.

Boxopoanslil moka3aress.

OcHoBHBIE ClTydau TUIPOJIN3a COJIEH.

Meronbl aHanM3a B aHAIUTUYECKON XUMUHU.

Knaccugukaius THTpUMETPUYECKUX METOJIOB aHAJIN3a M0 THITY XUMHUECKOW peaklnu.
OcCHOBHBIE METObI TATPOBAHUSI.

IIpurorosnenue pacTBOPOB TUTPAHTOB.

YcTaHOBKA TUTpa BTOPUYHBIX TUTPAHTOB.

PacueTsl B THTpUMETPUYECKOM aHAIU3E.

OxapakTepn30BaTh METO/bl HEUTpaNHU3aIK, KOMIUIEKCOHOMETPUH, PEJOKCUMETPUH, OCAXKICHUS
CymHoCTh rpaBUMETPUYECKOro MeTo1a aHainu3a. Kiaccudukanus MeTo10B TpaBUMETPUH.
Meton ocaxnenns. OCHOBHBIE OllEpallMi IPaBUMETPUUECKOTI0 aHAJIN3A.

Uro sBasieTcst popmMoit ocakAeHHs U Kakue TpeOOBaHUs K Hel IPEIbIBISIOTCS?

Uro Takoe rpaBuMeTpuueckas Gpopma 1 kakue TpeOoBaHUS K HEH NPEIbsBISIIOTCS?
KakoBbl ycioBus ocaxaeHust aMOP(HBIX U KPUCTAIUIMYECKUX OCAJAKOB?

Kak BIHSIOT KOIHMYECTBO HpOMBIBHOﬁ KUIKOCTU U KPAaTHOCTb IMPOMBIBAHUA Ha B(I)(I)GKTI/IBHOCTB
IMPOMBIBAHU.

B uem cymnocTh MeTOna nekaHTanuu. C Kako LENbI0 UCIIONIb3YIOT TPOMBIBAHUE 3TUM METOJOM.
UYro Takoe nentuzanus ocagka? Kak npeaoTBpaTuTh NENTU3ALNIO OCAJAKOB IIPU UX IPOMBIBAHHH.
Uro Takoe (akTop nepecuera, KaKoB €ro GU3NYECKUN CMBICH?

VYka3aTb npeuMyniecTBa U HeJOCTaTKN I'PaBUMETPUUYECKOTO aHATIN3A.

Kak BousoT Ha TOJHOTY OCaXACHWS TEMIeEpaTypa pacTBOpa, KOJIMYECTBO OCAaTUTEI,
MPUCYTCTBUE IIOCTOPOHHUX JIEKTPOJIUTOB.
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25.
26.

217.
28.
29.

30.
31.
32.
33.
34.

35.

36.
37.
38.

Kakyto nenp mpecienyior, ynorpeOuss NpU OCaKICHHUH, M30BITOK OCaauTeNs, MMOYeMy HeJb3s
OpaTh CIUIIKOM OOJIBIITION H30BITOK.

Yto Ha3bIBaCTCS AKBUBAJICHTOM BCIICCTBA. Kak ONpeaAC/IsICTCA SKBUBAJICHT B PCAKIIUAX KUCIOTHO-
OCHOBHOTI'O 1 OKHUCJIIHUTCIIBHO-BOCCTAHOBUTCIIBHOI'O TI/ITpOBaHI/ISI?

Kak BpIpakaroT KOHLIEHTPALIUIO pAaCTBOPOB B THTPUMETPUUYECKOM aHAIU3E?
Uro Ha3biBaeTcs KpUBOM TUTpoBaHUs. [yl Kakoi Lienu CTpOAT KpUBbIE TUTPOBAaHUS?

Yro Takoe Touka 3KkBHBaJeHTHOCTH. Kakwme (baKTOpBI WA XapaKTCPUCTUKU BIIMAIOT Ha: a)
ITOJIOKCHHE TOYKH 3KBHUBAJICHTHOCTH, 6) BCJIIMYMHY U ITOJIOKCHUE CKaAYKa TUTPOBAaHUA.

WNHaukaTopsl MPH KUCIIOTHO-OCHOBHOM TUTPOBAHHUHU.

Yro Takoe yCTaHOBOYHBIC BEIIECTBA M KaKKE TPEOOBAHUS K HUM NPEIbSBISIOTCS?
[IpuBecTr mpuMepsl TUTPOBAHUM: a) MPSIMOT0; 6) 0OPaTHOTO; B) MO 3aMEIICHUIO.

Urto Takoe )KeCTKOCTh BOjIbl. Kak ompenensiercs BpeMeHHas v MOCTOSIHHAS )KECTKOCTh BOJIBI?

Jatp o0mryro XxapakTepuCTHKY (OCHOBHOE ypaBHEHHE pEakiiu, padouue pacTBOpPbI, WHAMKATOPHI)
CJICAYIOIIMX METOJ0B OKHCICHHSI-BOCCTAHOBIJICHHS: a) IEpMaHraHATOMETPUH; 0) XpOMaTOMETPUH;
B) ilogomeTpuu.

Kak npuroroButh pabouuii pacTBOp MEpPMaHraHaTa Kajlusl M YCTAHOBUTh €ro MOJISIPHYIO
KOHLEHTpaLUIO SKBUBasieHTa. [louemy MossipHast KOHLIEHTpaLMsl SKBUBAJIEHTA [IEpMaHIaHaTa Kajaus
MO’KET U3MEHUTHCS C TEUEHHUEM BpEMEHU?

Kakwne yciioBus HCO6XOI[I/IMO CO6J'IIO,I[aTI> IIpu TUTPOBAHHMHU OKCOJIaTa HATPUA PACTBOPOM
IepmMaHraHarta Kajius u Hoquy‘?

Uemy paBeH (akTop SKBUBAICHTHOCTH IE€pMaHTaHaTa Kajdus HpPHU TMPOBEIECHUU TUTPOBAHUS B
KHCJION, HEUTPAJIbHOM U IIEIOYHON cpeiax. 3amucarh ypaBHEHUsI MOTypEaKITiu.

Kak mpurotoButh paboune pacTBOpHI Hojaa M THOCYNIb(aTa HATPUS U YCTAHOBUTH MX MOJISPHBIE
KOHLICHTPAllUM SKBUBAJICHTA. 34 CUET KAKUX IPOIIECCOB MOXET MPOUCXOJINUTh U3MEHEHHE THUTpa
pacTBopa THOCYNIb(aTa HATPUS U HoJla TIPU UX XPAHCHUH.

4. METOIWYECKAE MATEPHAJIBI, OINPEAEJSIOIMUE TMPOLEIYPBI
OLEHUBAHMSI 3HAHW, YMEHMII, HABBIKOB W (WJIH) OINBITA
JNESTEJBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue 11 NPOBENEHUS TEKYILErO KOHTPOJS HMPOBOAMUTCA C MOMOLIBI0 CHCTEMBI
JUCTAaHIIMOHHOTO oO0yuyeHuss wuiau KomnblorepHod mnporpammbl KTC-2,0. Ha TtectupoBanue
orBogutcs 20 muHyT. Kaxaplii BapuaHT TeCTOBBIX 3afaHui BkirodaeT 20 Bompocos. Komnuectso
BO3MOXKHBIX BapHaHTOB OTBETOB — 4 uiH 5. CTyneHTy HEeoOXOAuMO BbIOpaTh OJIMH MPaBUIbHBIN
OTBeT. 3a KaXK/Ablil IPaBUWIIbHBIM OTBET Ha BOIpOC MpucBauBaercs 5 Oamnos. [llkana nepesona: 19-
20 mpaBWIBHBIX OTBETOB — OICHKA «OTiIH4HO» (5), 15-18 mpaBHIBHBIX OTBETOB — OIEHKA
«xopouio» (4), 12 npaBUIbHBIX OTBETOB — OIIEHKA «yIOBIETBOpPHUTENbHO» (3), 1-11 mpaBuibHbBIX
OTBETOB — OIIEHKA «HE yJIOBJIETBOPHUTEIBLHOY (2).

Onpoc Kak CpeACTBO TEKYLIEro KOHTPOJI MPOBOAMTCA B (OpME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIEeHT OTBEYaeT Ha MOCTaBJICHHBIN BOMPOC Cpa3y, BpeMs Ha MOJArOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

[IpakTiueckue 3agaHusi KaK CPEACTBO TEKYIIErOo KOHTPOJS MPOBOASTCS B HMUCHMEHHOU
dopme. CTyaeHTy BbIAAETCS 3a4aHue U mpegocTabisercss 20 MUHYT JUIsl TIOATOTOBKH K OTBETY.

HpOMe)KyTO‘-IHafI arrecranusd
3auer IMPOBOAUTCHA ITYTEM IMOABCACHUSA UTOI'OB IO PE3ybTaTaM TCKYIIETO KOHTPOJIA. Ecimm
CTYACHT HC CHpaBUJICd C YaCTbIO 3aI[aHPII>'I TCKYLICTO KOHTPOJIA, €My MNPCAOCTaBIIACTCA
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BO3MOXHOCTh CIIaTh 3a4€T Ha UTOTOBOM KOHTPOJILHOM MEPONPHUSATHU B (hOpPME OTBETOB Ha BOIPOCHI
K 3a4eTy WIM TECTOBBIX 3aJaHui Kk 3adery. PopMmy 3aueTa (ONpoC UM TECTUPOBAHMUE) BBIOMpAET
IpenoaaBarelb.

Ecnu 3auet npoBoautcst B (popMe OTBETOB Ha BOINPOCHI, CTYIEHTY MpEAIaraeTcs OJuH WUIH
HECKOJIbKO BOIIPOCOB M3 IIEPEYHs] BOIPOCOB K 3aueTy. Bpems Ha MOATOTOBKY K OTBETY HeE
IIPEIOCTABIIAETCS.
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