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AHHOTALIUS

padoyeil mporpaMMbl Y4eOHOM MOXYJIbLHOM TUCIIAIIIHHBI
«b1.0.03.02 Xumus aHaauTndeckas 1JId NOATOTOBKHU 0aKka-
JIaBpa 10 HAanpaBjJeHUI0 moAroToBku 35.03.03 — Arpoxumus u
arpono4yBoBeAeHHE 10 HANPABJIEHHOCTAM (Mpoduisim)
«IIuTaHne pacTeHNH U Ka4eCTBO YPO:KasD», KATPOIKOJIOTH»,
«['eHeTH4YeCKasi M aTPOIKOJIOTHYECKASI OLIEHKA MO4YB», «CeJlib-
CKOXO03S1lICTBEHHAs] MUKPOOHOJIOT U1

Heab ocBoenuss gucuumauubl: Llenapio aucuumivHbl « XUMUS aHAIUTHYE-
CKash» SIBJISIETCSI OCBOCHHUE CTYJCHTAMH TEOPETUYECKUX OCHOB AHAJIUTHUYECKON XU-
MUH, KOJIMYECTBEHHOTO aHaJu3a CJIOKHOTO OMOJIOTUYECKOr0 MaTepuana, npuoopere-
HUE YMEHUU 1 HaBBIKOB pabOTHI ¢ J1a00OpaTOPHBIM 000PYJ0BAaHUEM, XUMUYECKOH TO-
CyJI0¥, U3MEPUTEIBHBIMU NMPUOOPAMU U PEAKTHBAMHU, BBHITIOJHEHHUS PacyETOB HA OC-
HOBE TOJIYYEHHBIX 3HAHUW JJIS YCHEITHOTO OCBOCHUS MOCJICIYIOMMUX AUCIUILIIUH U
WCIIOJIB30BaHus B Oyayiien npodeccnoHaabHON AeSTETbHOCTH.

MecTo IMCHMILUIMHBI B Y4e€0HOM IUIaHe: JUCHHUILIMHA BKJIKYeHAa B 1ukia b1,
oOs3aTeNbHAsT 4acTh, JUCHUIUIMHA OCBAaMBAETCA BO 2 CEMECTpE IO HaIpaBJICHUIO
noarotoBku 35.03.03 — Arpoxumus U arporoYBOBEICHUE.

TpeGoBaHus K pe3yJabTaTaM 0CBOCHHS JUCHUILIUHBI: B pe3yJIbTaTe OCBOE-
HUS JUCIUTUIMHBL GOpMUPYIOTCS cneayrome komneteHuu: OIK-1.

Kpartkoe coaepkanue TUCUMILUIMHBI: TIPEIMET U 3aJa4d aHATUTHYECKOU XU-
MUH, KJIacCUPUKAIMSA METOJOB aHAIIUTUUYECKON XUMHUU, KAYECTBEHHBIM M KOJUYECT-
BEHHBIN aHaJIN3, OCHOBHBIE METOJIbl KOJUYECTBEHHOTO aHalln3a, TUTPUMETPUUECKUIN
aHajau3, KHUCJIOTHO-OCHOBHOE, KOMIUIEKCOHOMETPUYECKOE M  OKHUCIUTEIbHO-
BOCCTAaHOBUTEIHHOE TUTPOBAHUE, TPABUMETPUUYECKUN aHAIN3, CTaTUCTUYECKast oOpa-
00TKa pe3ybTaTOB aHAJIN3A.

Oo6mas TpyaoeMKocTh Jucuunauabl: 108/3 (uacos/3au. ef1.)

IIpoMeKyTOYHBIA KOHTPOJIb: IK3aMEH

1. Ileanb ocBOeHHUS TUCIHUILIHHBI

Lenpro quCIUTIIMHBL «XUMUSL aHATUTHYECKAs» SIBISIETCS OCBOGHUE CTYJICHTa-
MU TEOPETUYECKUX OCHOB aHATMTHUYECKOW XMMUU, KOJIMYECTBEHHOTO aHAIM3a CJIOXK-
HOTO OMOJIOTUYECKOTO MaTepHuaia, MpuoOpeTeHrne yMeHUH U HaBBIKOB pabOTHI C Jia-
OopaTOpHBIM 000PY/I0BAHUEM, XUMHUUECKOU TTOCY/I0H, U3MEPUTEITHLHBIMHI MIPUOOPAMH
U PCaKTHBAMM, BBIMIOJHEHUS PacuéTOB Ha OCHOBE IMOJYYCHHBIX 3HAHWM JJIsS YCIEII-
HOTO OCBOCHHMSI MOCTCAYIOINUX AUCIUIUIMH U HCIIOIB30BaHUS B Oymymieit mpodec-
CHOHAJILHOM JIESITCIbHOCTH.

2. MecTO ICHUNJIMHBI B y4eOHOM MpoLecce

JucuunnuHa «XUMHUsl aHaJUTHYECKass» BKIIOUEHA B 00s3aTENbHBIN MepeueHb
JUCIUIUIMH y4eOHOTOo aHa. JucuunanHa « XuMUs aHaTUTHYeCKasD peann3yercs B
cootBeTcTBUM ¢ TpeboBanusamMu OI'OC, npodeccuonanbHoro crangapra, OIIOIT BO
u yueOHoro ruiana rno Hanpasiaeauio 35.03.03 — Arpoxumus 1 arporoYBOBE/ICHHUE.



[IpenmecTByromuil Kypc, Ha KOTOPOM Oa3zupyercss AUCUMILIMHA «XHUMUS aHa-
JUTHYECKAsD», SIBISETCS «XUMHUS HEOpraHudeckas» B 00bEME, IPEIyCMOTPEHHOM T'O-
CYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM BBICIIETO 00pa30BaHUSI.

HuciuiuiHa «XUMHUS aHAJIUTHYECKas» SIBISETCA OCHOBOIIOJIATAIOIICH IS
U3YYEHHUS CIAEAYIOUX AUCHUIUIMH: «XHUMUSl OpraHudeckasy, « Xumus ¢pusnueckas u
KOJUIOUJHAs», «MeTolpl IMOYBEHHBIX HCCIENOBAaHUI», «MeToasl arpoXMMHUYECKUX
UCCIIeN0BaHn», «brnoxumus pacteHun», «PU3HO0JIOrUsA pacTeHu», «be3onacHOCTh
KU3ZHEIEATEIIbHOCTIY, « IHCTpyMEHTaNbHbIE METO/IbI aHAJIU3a» U .

OCOOEHHOCTBIO HUCLUMIUIMHBI SIBJISIETCA NPUMEHEHHE CEpPhE3HOW TeOopeTHye-
CKOM MOJATOTOBKH NpU (POPMHPOBAHWU HABBIKOB PA0OTHI B XMMHYECKOU J1a00paTo-
puu.

Pabouas ImporpamMmma AuCoUIlIMHbI « XXMM aHATUTHYECKAS JJIA HHBAJINJI0B U
JuL ¢ OIrpaHUYCHHBIMHA BO3MOKHOCTAMMA 3J0POBbA pa3pa6aTHBaeTc;1 HHIWBUIAYaJIb-
HO C y4CTOM 0COOCHHOCTEM HCI/IXO(l)I/ISHLIGCKOI‘O Pa3BUTHA, HHAUBUAYAJIbHBIX BO3-
MO>KHOCTEM U COCTOSIHUSI 300POBbA TAKHUX 06yqa}01111/1xc;1.

3. [lepevens MIaHUPYEeMBIX Pe3yJbTATOB 00yUeHHS MO TUCIUIIHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3yJIbTATAMH OCBOCHHSI 00pPa30BaTe/IbHOM
NMPOrpaMmbl

N3yyenue naHHOW yuyeOHOM AMCIMIUIMHBI HANpaBleHO Ha (HOPMHUPOBAHUE Y
0Oy4Jaromuxcsi KOMIIETCHIUHN, TPeACTaBIECHHbBIX B Ta0uIe 1.
4. CTpyKTYpa U coepKaHue QU CHUTIIHHBI

4.1 PacnipenesieHue TPy10EMKOCTH IMCUMILUIMHBI 10 BUAaM padoT B cemecTpe
OOmast Tpya0éMKOCTh AUCIUIUIMHBI cocTaBiseT 3 3ad. en. (108 wacoB), ux
pacmpeziesieHue o BujaM padboT B CEMECTpE MPEACTABICHO B Ta0IHIIE 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

3a1auu MpodecCuoHATbHON
JIEeSITCILHOCTH Ha OCHOBE 3Ha-
HUH OCHOBHBIX 3aKOHOB MaTe-
MATHYCCKUX U €CTCCTBCHHBIX
HayK C IpUMEHEeHHeM UHPOp-
MAIlMOHHO-
KOMMYHUKAI[MOHHBIX TEXHO-
JIOTHUH

pYyeT 3HaHHE OCHOBHBIX
3aKOHOB MaTeMaTHye-
CKHX M €CTECTBEHHBIX
HayK, HEOOXOAMMBIX
JUTS PEIICHUS TUTIOBBIX
3a/1a4 B 00J1aCTH arpo-
XUMHH, arpoONOYBOBE-
JICHUS ¥ arPOIKOJIOTUN

OCHOBHBIE aJITOPUTMbI
pemiCHus NPAKTHYCCKUX
3a71a4; METO/Ibl aHAIH3a
SKCIICPUMCHTAJIbHBIX
JTAHHBIX, METO/IbI MaTEMa-
TUYECKOM 00paboTKH pe-
3yJbTATOB aHAJIM3a

JTAHHOTO COCTaBa M Mpo-
U3BOOUTH HGO6XOI[I/IMI)I€
pacyeThl; UCIIOJIb30BaTh
nabopaTopHoe 000pyI0-
BaHUE U TIPUOOPHI JUISI
peiCHUs NPAKTHYCCKUX
3ama4

Ko B pe3ynbTare u3yueHus yaeOHON JUCIHAIIINHEI 00YYaIOIIHUECS TOJIKHEL:
No KOlee Coneprxanue Nunukatopsl KoMmiie- Pesy. i ¥4 AU yaarom 4
/1 TeHIIH KOMITETCHIINH (UK €€ YaCTH) TEHIIUN 3HATh yMETh BJIAJIETh
1. |OIIK-1 |Cnocoben pemarts TunoBeie | OIIK-1.1. JleMOHCTpU- | OCHOBHBIE 3aKOHBI XUMUH, | TOTOBUTH PACTBOPHI 3a- HaBBIKAMHU PabOTHI B

XUMHUYECKOH J1abopaTo-
puu

OIIK-1.2. Vicionb3yer
3HaHUS OCHOBHBIX 3a-
KOHOB MareMaTu4dc-
CKHX U €CTCCTBCHHBIX
HayK JIJIS pelIeHUs] Th-
IMMOBBIX 3aJ1a4 arpoxu-
MUH, arpoNOYBOBE]Ie-
HUU ¥ arpOdKOJIOTUN

OCHOBBI  aHAJIUTHYCCKOI
XAMUA B 00BeMe, HeoO-
XOIMMOM g Tipodec-
CHOHAJILHON  JIeATeIILHO-
CTH, OCHOBHBIE TpeOoBa-
HHUSA TEXHHUKH Oe30MacHo-
CTH TIpH paboTe B XUMH-
yeckoi Jaboparopu,

[IPOU3BOAUTH PACUETHI,
HE00XO0AUMBIE /1711 IPOBE-
JIEHUs DKCIIEPUMEHTOB,
aHAIIM3UPOBATh, BOCIIPH-
HUMAaTh XUMUYECKYIO UH-
¢dbopMaruio, IIAHUPOBATh
JKCIIEPUMEHT, JEN1aTh BbI-
BOJIbI HA OCHOBAHUU I10-
JIy4EHHBIX DKCIIEPUMEH-
TaJIbHBIX JaHHBIX

0a30BBIMU 3HAHUSMU B
001acT aHATUTUYECKOM
XUMHH, COBPEMEHHOU
XUMHYECKON TEPMUHO-
JIOTHel, OCHOBHBIMHU
npuémMamu paboThl B
XUMHUYECKOH 1abopato-
puH, HaBbIKAMU 00pa-
IIEHUs ¢ 1a00paTOPHBIM
o0opyaoBaHUEM, TIPH-
6opamu, MOCy0i U Xu-
MUYECKUMU PEaKTHBAMH




Ta0Omuma 2

PacnpenesieHue Tpy10éMKOCTH JTMCUMILIMHBI 10 BUIaM padoT B ceMecTpe

TpynoémkocTb
Buj yueOHoii padoThl qac. B T.4. 1O 2
ceMecTpy
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KontakTHas padora: 46,4 46,4
AyauTopHasi pabora 46,4 46,4
8 MoMm uuce:
aexyuu (J1) 14 14
nabopamopnvie pabomwl (JIP) 30 30
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAKmMHAas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTtosiTesbHas padora (CPC) 61,6 61,6
camocmosmenvbHoe usyuerue pazoenos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMepuanld u Mamepuana 37 37
VUEOHUKOB U YUeOHbIX NOCOOUL, N0020MOBKA K 1aD0paAmopHbiM 3d-
HAMUAM, KOJIOKGUYMAM U m.0.)
Iloozomoska K sxK3ameHy (KoHmpoib) 24,6 24,6
By npomMekyTOYHOT0 KOHTPOJIS: DK3aMeH
4.2 Conep:kaHue TUCHUNINHBI
Tabmuia 3
TemaTn4yeckuii NUIaH y4eOHOM M CIUTIIUHBI
HaumeHoBaHue pa3iejioB H TeM AynuTopas pagora Breayauro
I Bceero JI JIP MKP pHast
padora CP
Pa3nea 1 «TuTpuMeTpuyecKuil aHAJIN3)» 70 12 30 - 28
Tema | «KucnoTHO-OCHOBHOE THTPOBAaHUEY 32 6 16 - 10
Tema 2 «KoMIIeKCOHOMETPUIECKOE 17 2 6 - 9
TUTPOBAHUE)
Tema 3 «OKHUCIUTENHHO- 21 4 8 - 9
BOCCTAaHOBUTEJIHHOE THTPOBAHHEY
Paznen 2 «'paBuMeTpHYeCKUi aHAJIN3» 11 2 - - 9
Tema 4 «I'paBUMETpUYECKUN aHATIN3) 11 2 - - 9
Koncynpranus nepen 35Kk3aMeHOM 2 - - 2 -
KonraktHas paboTa Ha IPOMEKYTOUHOM 0,4 - - 0,4 -
koHTpose (KPA)
[TonroroBka K sk3aMeHy (KOHTPOJIIb) 24.6 - - - 24,6
Bcero 3a 2 cemecTp 108 14 30 24 61,6
Hroro mo pucumiinHe 108 14 30 2,4 61,6

Paznen 1 « TurpuMeTpudecKuii aHAIN3)
Tema 1 «KucnoTHO-OCHOBHOE TUTPOBAHUEY

3aK0H PKBUBAJIICHTOB; TEXHUKA TUTPOBAHUS; CIIOCOOBI TUTPOBAHUS, CTAHIAPT-
HbI€ BEIIECTBA; TPEOOBAHUS K CTAHIAPTHBIM BELIECTBAM; CTAHJIAPTHBIE PAaCTBOPHI;
NEepPBUYHBIE CTAHAAPTHBIE PACTBOPHI; BTOPUYHBIE CTAHJIAPTHBIE PACTBOPHI; paboune
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pacTBOPBI; CTaHIAPTU3UPOBAHHBIE PACTBOPHI; TPeOOBAaHUS K pEAKIMAM; MPUMEHSse-
MbIM B TUTPUMETPUYECKOM aHaJU3€; OCHOBHbIE paboune pacTBOPbl B KHUCIOTHO-
OCHOBHOM THUTPOBAHUHU; OCHOBHBIE CTaHJapTHHIE BEIIECTBA B KUCIOTHO-OCHOBHOM
TUTPOBAHUM; BEILIECTBA, ONMPELIISIEMbIE METOJIOM KHUCIOTHO-OCHOBHOTO TUTPOBAHUS,
MOCTPOEHUE KPUBBIX TUTPOBAHUS;, (PUKCUPOBAHUE TOUYKH SKBHUBAJIIEHTHOCTH, BHIOOD
WHJUKATOpa; MPUTOTOBJICHUE PabOYUX pPacTBOPOB XJIOPOBOAOPOJHOW KHUCIOTHI U
TUAPOKCHUIa HATPHsI, MPUTOTOBJICHUE CTAaHAAPTHOTO pacTBopa cojsl (kapboHaTa Ha-
TpHsl); CTaHJapTU3aLUs padOYUX PACTBOPOB; ONPEEIECHUE COAEPIKAHUS XJIOPOBOIO-
poaHOI 1 GocPOpPHON KUCIOT B pacTBOpax; KECTKOCTh BOJBI; ONPECICHUE KECTKO-
CTH BOJIbl; BEIYMCIICHUE PE3YIHTATOB; OITMOKH KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

Tema 2 «KoMIIeKCOHOMETPUYECKOE TUTPOBAHUEY

KoMmIuiekcHble COEIMHEHHSI; KOMIUIEKCOOOPAa30BaTENH; KOMIUIEKCOHBI; KOM-
wiekcoH III (BITA); neHTaTHOCTD; JUTAH/IBI; XENaThl; XeIaTHBIA 3P(HEKT; KOMIUICK-
COHATHI; (DUKCUPOBAHHE TOYKU HKBUBAJICHTHOCTH, METAJUIOMHIUKATOPHI; IPHUOXPOM
yépHbI T; MypeKkcHua; TEXHHKAa KOMILUIEKCOHOMETPUYECKOTO TUTPOBAHMS; BEIIECTBA,
ONpeIeNIIeMblE METOAOM KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS; OCHOBHBIE CTAaH-
JTapTHbIE W pabodMe PacTBOPHI METO/A; MPUTOTOBJICHHE CTAHAAPTHOTO PacCTBOpA
O[TA; onpeneneHne COIEpk aHUs MarHUsi B pacTBOPE; OMPENEIECHUE COJIEPHKAHUS
MarHus ¥ KaJbLUs B pacTBOPE NP COBMECTHOM MPUCYTCTBUH; MACKUPYIOIIUE arcH-
ThI; pa3fciCHUE MOHOB; BBIYUCIIECHUE PE3YJIbTATOB; OMIMOKH KOMIUIEKCOHOMETpUYE-
CKOr'0 TUTPOBAHMUSI.

Tema 3 «OKuCIUTETHHO-BOCCTAHOBUTEIHHOE TUTPOBAHHE)

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peakiuu; OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE TOTEHIMUABI; TEXHUKA OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHMUS; TIEPMAHTAHATOMETHS; AUXPOMATOMETPUSI; MOJIOMETPHUS; OCHOBHBIE pa-
O0oune pacTBOpPbHl METOJIOB; OCHOBHBIE CTaHAAPTHBIE PACTBOPBI; CIOCOOBI (PUKCUPO-
BAHUSI TOYKU SKBHUBAJICHTHOCTH B OKHCIHUTEIBHO-BOCCTAHOBUTEIBHOM TUTPOBAHUU;
PENOKC-MHIUKATOPHI; OE3bIHANKATOPHOE TUTPOBAHUE; aBTOKATAIIN3; MIPUTOTOBJICHHUE
pabouero pacTBopa MepMaHTaHaTa Kajus; MPUTOTOBJIEHHWE CTAaHIAPTHOTO PacTBOpa
OKcajlaTa HaTpusl; CTaHIApTU3alMsd pPAcTBOpAa NEPMaHraHaTa Kajus; OIpEJEIICHUE
Kese3a MEepMaHraHATOMETPUYECKUM METOJIOM; BBIUMCIICHUE PE3YJIbTATOB; OIIUOKH
METOJ1a OKUCIIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHHS.

Pa3nen 2 «'paBuMeTpryecKuii aHATU3)

Tema 4 «I'paBUMETpUYECKUN aHATTU3)»

TexHuka NpoBeAEHUS TPABUMETPUUECKOTO aHAIM3a; OCAIKHU: KpPUCTaJUIMYe-
CKHE€ OCaJIKH, aMOp(HBIE OCAJIKH; OCATUTEIb; BHIOOP OCATUTEINSI; KOJTUYECTBO OCAIH-
TeJIs; ocaXAeHue; ocaxkaaemas (opMma; rpaBuMeTpruueckas (Becoas) opma; Tpedo-
BaHUS K OCa)xJaeMod W BecoBoil popmam; ¢akTop repecuera; MPOU3BEIACHUE pac-
TBOPHUMOCTH;, PACTBOPUMOCTD; YCIOBUSI 0Opa3oBaHUs W BBIMAJICHUS OCAIKa; IEHTP
KPUCTAJUTM3AlMM; MACKUPYIOUIME areHThl; pa3/IelICHUE HMOHOB; COOCAXIEHUE; all-
COpOLMsI; OKKITIO3US; U30MOP(HU3M; OJHOMMEHHBIC MOHBI; cOJieBOM A(PeKT; TeMrre-
paTypa; NMpupoAa pacTBOPUTEIIS; PEaKUsl CPedbl, CTAPEHUE OCAJKa; TEXHHKA B3Be-
IIMBAHUS HA AaHAJIMTUYECKUX BECaxX; TOYHOCTh B3BEIIMBAHUS; IOCTOSIHHASI Macca; Jie-
KaHTanws; PrIbTpoBaHUE; MPOMBIBAHUE OCAIKa; 030JIEHWE; MPOKATNBAHNE; BHIYHC-
JICHUE PE3yJIbTAaTOB B TPABUMETPUUCCKOM aHAIIN3E; OIMMOKH B TPABUMETPHUYECCKOM
aHanuse.



4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

MepONnpUATHS

Tabmnura 4

Conepskanue JJeKuMii/1200paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE

Ne
n/n

Ne paznena

Ne 1 HazBanme Jexkumii/
J1a00paTOPHOro NPAKTHKYMAa

Dopmupyembie
KOMIIETEeHIIUN

Bun
KOHTPOJILHOI0
MeponpUATHSA

Koa-Bo
JacoB

Pa3nes 1. TuTpumerpuyeckuii aHaIm3
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Tema 1.
KucnotHo-
OCHOBHOE
TUTPOBAHUE

Jlekua Ne 1. IIpeamer u 3agaumn
aHaMTHYecKo Xumnu. Ouszu-
YECKUM, XUMUYECKUHA U (PU3UKO-
XuMHuJeckuii ananu3. Kagect-
BCHHBIA M KOJIMYECTBESHHBIN
aHaJIu3.

JlaboparopHas padota Ne 1.
«IIpuroronenue pabouero pac-
TBOPa XJIOPOBOJIOPOTHON KH-
CIIOTBD».

JlaboparopHas pabota Ne 2.
«IIpuroroBnenue pabouero pac-
TBOpA TUAPOKCH]IA HATPHS.

JlaboparopHuas pabota Ne 3.
«[IpuroToBiieHHE CTAaHIAPTHOTO
pactBopa KapOOHAaTa HATPHSI.

Jlexuus Ne 2. Tutpumerpuue-
ckuil ananu3. KucnorHo-
OCHOBHO€ TUTPOBAHUE.

JIaGoparopHas pabota Ne 4.
«CrannapTusanus pabouero
pacTBopa XJI0pPOBOIOPOIHON
KHCIIOTBD).

KonrtponbHas nabopatopHas
paborta Ne 5. «Onpenenenue
KapOOHATHOM KECTKOCTU BOJIBD.
[TocTpoeHne KpuBbIX TUTPOBA-
HUS.

Jlexknusa Ne 3. OumOku B aHaITN-
TUYECKHUX ONPENENCHUSIX

JlaboparopHas pabota Ne 6.
«CrangapTusanus pabouero
pacTBOpa TUAPOKCUIA HATPUSD.

Kontponbnas madoparopHas
pabota Ne 7. «Ompenenenue
XJIOPOBOJIOPOJTHOM KHUCIIOTBI».

Tewma 2.
Kommek-
COHOMET-
pudeckoe
TUTPOBAHUE

JIexknua Ne 4. KoMmIuiekcoHO-
METPUYECKOE TUTPOBAHHE

JIaGoparopnas pabota Ne 8.
«[IpuroroBiieHre CTaHIAPTHOTO
pactBopa DA TA».

OIlK-1

3armura Jj1abo-
paTOpHBIX pa-
ooT

WHIUBUyATb-
HOE 3aJIaHHe,
KOHTpPOJIbHAA

pabota

3amnura J1ado-

paTOPHBIX pa-

00T, KOJJIOK-
BUYM

WHIUBUyATb-
HOE 3a7aHue




Ne Ne u Ha3BaHMe JIeKIUiA/ ®opmupyembie Bux Koxa-Bo
n/n e pasnena J1a00paTOPHOro NPAKTHKYMA KOMIIeTeHIIUH KOHTPOILHOTO | o
MeponpHsITUsI
KonTponbhas maboparopHas 3amuTa J1abo-
pabota Ne 9. «Onpenenenue co- paTOpHBIX pa-
JepKaHUST MarHUs». 00T, KOH- 2
TPOJIbHAs pa-
6ota
KonTponbHas naboparopHas 3amura J1abo-
pabora Ne 10. «Onpenenenue paTropHoii pa- 5
COJIEp’KaHUsl MarHus U KajabLus 00TBI, KOJITOK-
IIPU COBMECTHOM MPHUCYTCTBUI. BUYM
Tema 3. Jlexrust Ne 5. OKUCIUTENBHO-
Oxucnu- BOCCTaHOBUTEJIbHOE TUTPOBA- - 2
TEJIbHO- Hue. [lepmanranaromerpusi.
BOCCTaHO- JIaGoparopnas padorta Ne 11.
BurenbHOe | «[IpurotoBnenue paboyero pac- HHANBHAYAITD" 2
HOE 3a/laHue
TUTPOBAHUE | TBOpPA IIEpMAHIaHATa KAJIU».
JlaboparopHas padora Ne 12.
«[IpuroroBiieHue CTaHJaPTHOIO - 2
pacTBopa OKcajaTa HaTpHs».
Jlexuwmst Ne 6. OxucnuTenbHO-
BOCCTaHOBUTEJIbHOE TUTPOBA- - 2
Hue. Monomerpus.
JlaboparopHas padota Ne 13.
KOHTPOJIbHAS
«Crangaptuszanus paboyero pabota 2
pacTBopa nmepMaHTraHaTa Kajaus.
KonTponbnas naboparopHas 3amuTa J1abo-
pabota Ne 14. «Onpenenenue pPaTOpHBIX pa- 5
JKeresay. 00T, KOJIJIOK-
BUYM
2 Pa3nen 2. 'paBumerpuyeckunii aHaau3 2
Tema 4.
FpaBI/IMe}“— HCKPHH Ne 7. «I'paBumerpuye- OIK-1 ) 5
pUYecKuit CKUI aHAJIU3»
aHaJu3
Tabnuua 5
IlepeyeHb BONIPOCOB /IJIs1 CAMOCTOSITEJIBHOT0 U3YUYEHHUS AU CIUTIIUHBI
Ne W [T T Ilepeuennb paccmaTpuBaeMbIX BONPOCOB i1 | MopMupyeMble
n/n CaMOCTOSITEIbHOT0 M3YYeHHS KOMNeTeHIIHH
Pasned 1. Turpumerpuyeckuii aHaIN3
1. | Tema 1. KucnorHo- | 3aK0H PKBHBAJICHTOB;, TEXHHKA TUTPOBAHUS;
OCHOBHOC TUTPOBAHHE | cr10cO0BI TUTPOBAHHUS; CTAHAAPTHBIE Bellle-
CTBa; TpeOOBaHUS K CTaHIAPTHBHIM BEIICCT-
BaM; CTaHOApPTHBIE pPaCcTBOPBI, NEPBUYHBIC
CTaHJIApTHBIC PACTBOPHI, BTOPHUYHBIC CTaH- OIIK-1
JApTHBIE PacTBOpHI; pabodyue PpacTBOPHI;
CTaHJapTU3UPOBAHHBIE PACTBOPHI; TpeOOBa-
HUS K peakuusM; NPUMEHSIEMBIM B TUTPH-
METPUYECKOM aHaJIN3€; OCHOBHBIE paboumne
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Ne
n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIEeTeHINH

pPacTBOpPbl B KHCJIOTHO-OCHOBHOM THUTPOBa-
HUW, OCHOBHBIC CTaHIApPTHBIC BEIIECTBA B
KHCJIOTHO-OCHOBHOM THTPOBAHHWH; BEIIECT-
Ba, OIpeaesieMble METOJOM KHCJIOTHO-
OCHOBHOTO THUTPOBAHUS; ITOCTPOCHUE KpH-
BBIX TUTPOBaHUS;, (PUKCHPOBAHHE TOUYKH IK-
BUBAJICHTHOCTH, BBIOOp MHIWKATOPA; MPHUTO-
TOBJICHHE pPa0OYMX PacCTBOPOB XJIOPOBOIO-
POAHOM KHCJIOTBI M THIPOKCHUIA HATPHS;
MIPUTOTOBJICHUE CTaHAAPTHOTO pacTBOpa Co-
bl (kapOoHaTa HATpusl); CTaHIAPTU3ALMS
pabounx pPacTBOPOB; OMpEICICHNE COACpKa-
HUSL XJIOpOBOJOpoAHOW U (ochopHON Ku-
CJIOT B pacTBOpax; >KECTKOCTh BOJIbI; OIpe-
JIeJICHNEe KECTKOCTH BOJIBI; BBEIYUCIICHUE pe-
3yJbTaTOB; OIMMOKH KHUCIOTHO-OCHOBHOTO
TUTPOBAHMSI.

Tema 2. Kommiekco-
HOMETPHUYECKOE THUT-
poBaHUe

KoMmrutekcHble COeMMHEHMS; KOMILIEKCO00-
pa3oBaTeiiv; KOMIUIEKCOHBI; KOMIUIEKCOH III
(BATA); neHTaTHOCTb, JUraHIbl, XEJaThl;
xenaTHBIN 3P GHEeKT; KOMIUIEKCOHATHI;, (PUKCH-
POBaHHME TOYKH SKBUBAICHTHOCTH, METAJIIO-
WHJUKATOPBI; dpuoxpoM 4EpHbId T; Mypek-
CHJ; TCEXHUKA KOMIIICKCOHOMETPUUIECKOTO
TUTPOBAHMS; BEIIECTBA, OMPEACIIICMbIC Me-
TOJOM KOMILJIEKCOHOMETPUUECKOTO THUTPO-
BaHMS; OCHOBHBIE CTaHIApTHBIE M pabouue
pacTBOpPHIl METOJIa; NPUTOTOBJICHWE CTaH-
naptHoro pactBopa OJTA; onpeneneHue
COJIEp’KaHMsI MarHusi B pacTBOpE; ompejesie-
HUC COJICP)KaHUS MarHus W KaJibIlUs B pac-
TBOpPE MPU COBMECTHOM IMPUCYTCTBUH; Mac-
KUPYIOIINE areHThI; pa3/ieJIeHUe UOHOB; BbI-
YHUCIICHUE PEe3yJIbTaTOB; ONIMOKHM KOMILIEK-
COHOMETPHYECKOTO TUTPOBAHUS.

Tema 3. OKHUCIUTEND-
HO-
BOCCTAaHOBHUTEIIBHOE
TUTPOBAHUE

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIE — PEAK-
1105048 OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIC
MOTEHIMAJbl;  TEXHHKAa  IMOKHUCIUTEIbHO-
BOCCTAHOBHUTEJIBHOTO THUTPOBAHUS; INEPMaH-
raHaTOMETHUS; TUXPOMATOMETPHS; HMOJIOMET-
pusi; OCHOBHBIE pabodre pacTBOPHI METOJIOB;
OCHOBHBIE CTaHJIAPTHBIE PACTBOPHI; CLIOCOOBI
(UKCUpOBAaHUA TOYKH SKBUBAJECHTHOCTH B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOM — TUTPO-
BaHWUU; PEJOKC-UHAMKATOPHI; O€3bIHIMKa-
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Ne
n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIEeTeHINH

TOpPHOE THUTPOBAaHWE; aBTOKATajIW3; MPHUTO-
TOBJICHHE paboyero pacTBopa MepMaHraHara
KaJusi; TMPUTOTOBIICHUE CTaHIAPTHOTO pac-
TBOpa OKcajiaTa HaTpHs; CTaHJAapTU3ALMS
pacTBopa IEpMaHraHaTa Kalus; OIpeese-
HUE JKeye3a MepMaHraHaTOMETPHYECKUM Me-
TOJIOM; BBIYHCJICHHE PE3YyJbTATOB; OIIUOKH
METOJIa OKHCIUTEIIbHO-BOCCTAHOBHTEIHHOTO
TUTPOBAHUSI.

Pa3nen 2. 'paBuMeTpuyecKkuii aHaau3

4.

Tema 4. I'paBumerpu-
YeCKUU aHaIn3

TexHuka mPOBENEHUS] TPABUMETPUICCKOTO
aHaIIN3a; OCAJIKU: KPUCTAJUIMICCKUE OCAJIKH,
amopdHbIe OCalIKH; OCAJUTENb;, BBIOOpP Oca-
JUTENIS; KOTMYECTBO OCAIUTEINS;, OCAXKICHUE;
ocaxkgaemasi opma; rpaBuMeTpuUeckas (Be-
coBasi) ¢popma; TpeOOBaHUS K OCAXKIaEMOUN U
BecoBOil ¢opmam; (akTop mepecuera; mpo-
U3BEJICHUE PACTBOPUMOCTH; PACTBOPHUMOCTE;
yCIIOBUSI 00pa30BaHUs M BHIMAJICHUS OCAIKa;
HEHTP  KPUCTAJUIM3AIMM,  MAaCKHPYIOIIHe
areHTHI, Pa3/ICJICHHE WOHOB; COOCAXJICHUE;
afCcopOINs; OKKITIO3US; H30MOP(H3M; OJIHO-
MMEHHBIE MOHBI; coieBoi A dekT; Temrepa-
Typa; MPUPOIa PACTBOPUTEIIS; PEAKIUS Cpe-
JIbI; CTAPCHUE 0CAJIKa; TCXHUKA B3BEIITMBAHHS
Ha aHAJTUTHYECKHUX Becax; TOYHOCTh B3Be-
IIMBAHMS, TOCTOSIHHAST Macca; JICKaHTaIlus;
GuIBTpOBaHKUE; MPOMBIBAHUE OCAIKA; 030-
JICHHUE; TPOKAIUBAHUE; BHIYHCICHUE PE3Yilb-
TaTOB B I'PaBHUMETPUYCCKOM aHAIN3E; OIINO-
KH B TPAaBUMETPHUYECKOM aHAJN3E.

OIIK-1

5. O6pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Tabmnura 6

HpnMeHeHne AKTUBHBIX 1 HHTCPAKTHUBHBIX 06p330BaTeJ'ILHLIX TEXHOJIOT Uil

HaumenoBanmne HCMOJb3yEMbIX aKTHBHBIX H

Ne
i Tema u dopma 3aHaTHS HHTEPAKTUBHBIX 00Pa30BaTeIbHBIX TEXHOJIO0-
19071
1. | IlpuroroBnenue pabouero pacTeopa
P P P P JIP | PaGota B ManbIX rpymnmnax
XJIOPOBOZOPOAHOM KHCIOTHI
2. | [Ipurorosnenue paboyero pacTeopa
p P P p JIP | PaGota B ManbIX rpymnmnax
THIPOKCHUJIA HATPUS
3. | [IpuroroBnenue padbovero pacTeopa

IICpMaHTraHaTa KaJnuda

JIP | PaGota B ManbIX rpymnmnax
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6. Texymuii KOHTPOJIb yCIIeBA€MOCTH M MPOMEKYTOYHAS ATTECTANMSA M0 UTOraM
OCBOEHMS TUCHUIIHHBI

6.1. KonTposbHbIe padoThl, HHANBUIYAJIbHbIE 3aJaHNS, KOJJIOKBUYMbI, JK3aMeH

[IpruMepbl KOHTPOJIBHBIX Da6OT:

KonTtponsHas padota «KncI0THO-OCHOBHOE TUTPOBAHHUEY

BAPUAHT 1
1. Turpyror 20 M 0,2 H. pactBopa NaOH 0,2 u. pactsopom HCI. Onpenenure [H'] B
HayvaJie CKayka TUTPOBAHMS C YUETOM pa30aBIICHHUS.
2. Kakoli U3 nepeurcIeHHbIX UHJIMKATOPOB MOKET OBbITh MCIOJIb30BaH Il OINpese-
JICHUSI TOYKU 3KBUBaJIEHTHOCTH Tipu TuTpoBanuu 100 ma 0,001 H. pactBopa NaOH
0,001 . pactBopom HCI: merunoBsiii ¢uoneroBbiit (2,0-2,5), TUMOJIOBBIM CHHUN
(1,2-2,8), 6pomTHMOIIOBBIN cuHuit (6,0-7,6), a-nuHuTpodenon (2,0-4,7)?
3. Kakoii u3 npuBeIEHHBIX B 33Jaue 2 MHANKATOPOB MOXKET OBbITh HCIIOJIb30BAH IS
onpenenenus coaepxanust H3PO, B pactBope, eciin mMonsipHas Macca SKBUBAJICHTa
H3;PO, paBua 98?
4. Cxonpkum rpammam Na,COj skBuBanentHsl 10 mu 0,1 H. pactBopa HCI, ecnu
TUTPOBAHKE MPOBOJIUIIN C UHIUKATOPOM (PeHOoIPTaTIeHHOM?
5. Ilpu xakom 3HaueHnu pH nHauKaTOp peHopranenH HaXOUTCs B MOJIEKYJISIPHON

dbopme?

KonTtponbshas pabora «KoMIIeKCOHOMETPUYECKOE TUTPOBAHUE)

BAPUAHT 1
1. Kakoe u3 coemuuenuit (MgInd, MgY?, MgCl,, MgOHCI) siBisieTcst KOMILIEKCO-
HaToM?
2. Kakoe u3 npejcraBieHHbIX coenquHenuit 6osee npounoe: AlY™ (pK = 16,13), FeY"
(pK = 25,10), FeY? (pK = 14,33), BiY™ (pK = 27,94)?
3. Paccunrtare HaBecky kKomIuiekcoHa it mpurotoBiaenus 250 mi 0,1 M pacTtBopa.
M.m. = 372.
4. Kaxue HOHBI 00pa3yioT Gonee mpodHbie KoMruiekcoHats: Me”', Me®*, Me**?
5. Kaxas opma nrankaropa spuoxpoma aeproro T (HsInd, HoInd', HInd®, Ind®) ye-
ToitunBa npu pH 6-11?

KonTtponbshas padora «OKUCTUTETHHO-BOCCTAHOBUTEILHOE TUTPOBAHUE)

BAPUAHT 1
1. 3akOHYNTE ypaBHEHHUE PEAKIMKM B MOJICKYJSIPHOW (HOpME M TMOJACUYUTANTE CyMMY
CTEXMOMETPUYECKUX KOIPDUIIMEHTOB:
K,Cr,0; + KI + H,SO, — ...
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2. Ycnosus onpenenennst Fe”* mMeronom mepmanranaromerpun. Hamummre ypaBHe-
HUE PEeaKlHuu.

3. Beruncnure Maccy HaBeCKM OKcajlata HaTpusi, HEOOXOUMOM JIJisi PUTOTOBIICHUS
100 mu1 0,01 H. pacTBOpa.

4. Kakue UHJIMKATOPBl UCIIOJIB3YIOTCS B METO/I€ OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHUS?

5. CKOJIBKO 3JIEKTPOHOB MIPUHUMAET OJIUH EpMaHTaHAT-UOH, KOrJa OH BOCCTaHABIIU-
BaeTCsl B KUCJOM cpene?

[TpumMmeps! nHAUBUAYAILHEIX 3amanuil (CP):

3ananue 1o teme «KucioTHO-OCHOBHOE TUTPOBAHHE)
Bapuanr 1

1. Beraucinre Maccy XJOPOBOJOPOJHOW KHCIIOTBI, COJEpKAILEHCS B pPacCTBOpE, €CIIU
Ha €ro TUTpoBaHHE ObUIO M3pacxogoBaHo 8,96 mu 0,1238 H. pacTBopa rUApOKCHIA
HaTpUS.
2. Onpenenure pH Hauana M KOHIA cKauka TUTpoBaHUs Oe3 yuéra pa3daBiieHUs
pactBopa npu tuTpoBaHuu 10,00 mi 0,2000 H. pacTBOopa MypaBbUHON KHCJIOTBI
0,2000 H. pacTBOPOM THAPOKCHUAA HATPHUS.
3. BplunciuTe paBHOBECHYIO KOHUEHTPAIMI0O KaTMOHOB BOAOPOAA B TOYKE
HKBUBAJIEHTHOCTH € Y4€TOM pa3z0aBieHusi pacTBopa Ipu TUTpoBaHuud 15,00 mu
0,2000 H. pactBopa ammuaka (rumpokcuna ammonusi) 0,2000 H. pacTBOpoM
XJIOPOBOJIOPOJHON KUCIIOTHI.
4. YkaxuTe, Kakoil U3 Ha3BAHHBIX HM)KE€ MHIAMKATOPOB MPUTOJEH IJisi MPOBEICHUS
TUTpPOBaHUS B 3a1aye Ne 2: TUMOJIOBBIN CUHUH, XJIOP(PEHOTOBBIN KPACHBIN, HUIBCKUN
cuHuii, TponeosivH 0.
5. Ilpm onpeneneHun coaepaHus TUAPOKCHIA HATPUS B PacTBOPE METOIAOM
KHUCJIOTHO-OCHOBHOT'O THUTPOBAaHHSA OBbUIM MOJIyYEHBI CIEIYIOIINE pe3yNbTaThl, I
0,0936; 0,0938; 0,0931; 0,0932. Halinute cCTaHIapTHOE OTKJIOHEHHUE.

3ananue 1o teme «KOMIUIEKCOHOMETPUUECKOE TUTPOBAHUE)
Bapuanr 1

1. Ckompko rpamMmoB D/ITA HyxHO B3saTh 1y nipurotosineHus 1 a1 0,05000 M pac-
tBOpa? Ilpu pacuere mpuHMUMATHL BO BHUMaHHUE, YTO ATa COJIb 00pa3yeT KpUCTAILIO-
rUpaT, B KOTOPOM Ha 1 MOJIb COJIM MPUXOAUTCS 2 MOJIb BOJIBI.
2. Hanumure xumMuyeckyo (GpopMylly UMHHOAMAIIETATHOrO (PparMeHTa MOJTMAMUH-
MOJINYKCYCHBIX KHCIIOT.
3. PaccuuraiiTe Maccy MarHus, COJEp>KaBIIErocsi B MEPHON KoJiOe BMECTHUMOCTBIO
100,0 mn, ecnmu Ha TutpoBanue 10,00 My pacTBOpa coiu MarHusi, OTOOpaHHOTO W3
aTOM KOJOBI morto 10, 25 mu 0,04882 M pactBopa D/(TA.
4. PaccumnTaiite Maccy allfOMUHUSA, COJIEPKABIIETOCs B MEPHOM K0JIOE BMECTUMOCTbIO
100,0 mu1, ecim k 10,00 M1 pacTBOpa COJIM alFOMUHHUS, OTOOPAHHOIO M3 3TOM KOJIOBI
cHavana npudasuan 25,00 mi 0,05108 M pactBopa xomrmuiekcona Il u 10 mu are-
TaTHOTO Oy(hepHOro pacTBOpa, MONy4YeHHBINH pacTBop Harpenu a0 80°C, a mocie 3a-
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BEPIICHUS peaKIMK 00pa30BaHUsl KOMIUIEKCOHATa aJFOMUHMS OTTUTPOBAIU H30BITOK
komiiekcoHa I, mpuuem Ha TuTpoBanue nouwio 8,76 mia 0,05078 M pactBopa xj10-
puaa LHUHKA.

5. Ilpu onpeneneHun coaepaHus B IIMHKOBOM NoduMUKpoyaoopenuun [IMY-7 neii-
CTBYIOLIETO BELIECTBA B BOJOPACTOPUMOI (POpME MOIYUYEHBI CIEAYIOLIUE PEYIIbTA-
Tl (B %): 24,98; 25,56; 26,01; 24,96; 25,23. Ucnons3ys Q-KpUTepHii, onpenenure,
MMEIOTCS JIM B pe3yJibTaTaxX aHajiu3a rpyoble OIIMOKY.

3aganue 1o teMe «OKUCIUTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHHEY
Bapuanr 1
1. 3akoHYMTE ypaBHEHUE PEAKIIMU B MOJICKYJISIPHON (hOpME U MOJCUUTANTE CyMMY
CTEXHUOMETPUYECKUX KOIPDUIIUECHTOB:

Na,S,0; + CO, + H,0 — ...

2. 3aKOHUYUTE YpaBHEHHE PEAKIIUU B MOJIEKYJISIpHON (hOpME U BBIYUCIUTE MOJISIPHYIO
Maccy 3KBHBAJIEHTAa BOCCTAHOBUTEJIS:

NaNO, + KMnO,4 + H,SO, — ...
3. Beluucnure Maccy HaBECKM KPUCTAUNIMYECKOTIO OKcajlaTa aMMOHMS, HEOOXOUMOM
nys mpuroroiieHus 100 ma 0,01 H. pacTtBOpa.
4. PaccuunTaiiTe Maccy MeaH, COIepkKaBIIehcsa B MEpHOM Koyi0e BMecTuMOCThI0 100,0
M, ecii kK 10,00 Mt pacTBOpa coiv MeZid, OTOOPAHHOTO U3 ATON KOJIOBI, MPUOABUIIN
2 ma 2 H. pacTBopa cepHor KucyoTel 1 30 Mt 10%-10 pactBOpa moauaa Kanwus, a 3a-
TeM OTTUTpoOBaiu BbiAenuBIIuiics uoa 8,35 mu 0,05000 H. pacTBOpa THOCYIb(]aTa
HaTpHSl.
5. Hanumure XuMuyeckyro GopMyily TOrO U3 NEPEUUCICHHBIX HU)KE BEILIECTB, KOTO-
pO€ UCHOJB3YIOT JJIsl IPUTOTOBJIEHHS pab0UYHMX PAaCTBOPOB B IEPMaHTaHATOMETPHUU
(OKcanaT aMMOHHUS, IEpMaHTaHaT Kajusl, OKcajdaT HaTpUsl, THOCYJIb(AaT HATPHUs).

[TpumepHble 3a/1aHKs KOJJIOKBUYMOB:
3aganue 1o teMe «KHCIO0THO-OCHOBHOE TUTPOBAHUE)
Bapuanr 1
[Toctpouts KpuByto TutpoBanus 20 mia 0,2 H. pacTBOpa PTOPOBOIOPOJHON KUCTOTHI
0,2 H. paCTBOPOM TUJIPOKCHJIA KA C YUETOM pa30aBICHUS.

3anganue o teme «KOoMIUIEKCOHOMETPUUECKOE TUTPOBAHUE
Bapuanr 1

1. Paccumraiite Maccy Menu, coliepskaBIleiicsi B MepHOU koioe BMectumocThio 100,0
M1, eciau Ha tutpoBanue 10,00 Ma pacTBOpa coiu Meau, OTOOPAHHOTO U3 ATOU KOJI-
os1, roruto 10,25 M 0,04882 M pactBopa D/ITA.

2. Ckounbko rpammoB D/ITA Hyx)HO B3aTh s npurotoBieHus 1 a1 0,05000 M pac-
tBOpa? Ilpu pacuere mpuHMUMAThL BO BHUMaHHUE, YTO ATa COJIb 00pa3yeT KpHUCTAILIO-
rUpaT, B KOTOPOM Ha 1 MOJIb COJIM NPUXOIUTCS 2 MOJIb BOJIBI.

3. MertamioxpoMHble UHAUKATOpPbL. [IpuBeuTEe HE MEHee TpeX MPUMEPOB METAIIO-
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XPOMHBIX WHJIUKAaTOPOB M Ha MPUMEPE KOMILUIEKCOHOMETPUYECKOIO OIpPEIETICHUS
KaJIbLIUS MOKKUTE MPUHIUI 1eUCTBUS (YpAaBHEHUS PEAKIIHi, LIBETOBBIC IEPEXObI).
4. Ha ocHOBaHMHU NPHUBEICHHBIX BEJIMYHH MTOKA3aTeNIe KOHCTAHT HECTOMKOCTH Xella-
TOB, PKieer. = -lg Kieer, ONpenenute, npu kakoM 3HadyeHuu pH komreconar 6osee
YCTOWYUB:

pH pK kommekconara maprasua
7,0 6,90
8,5 14,0

3aganue 1o teMe «OKUCIUTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHHEY
Bapuanr 1

1. Boluncnure Maccy HaBECKM KPUCTAJUIMUECKOTO OKcajlaTa HaTpusi, HEOOXOAUMOU
st ipurotoBienust 100 mu 0,05000 H. pacTBOpa. MOXET M UCIOIB30BATHCSA 3TOT
pacTBOp B KQYECTBE IMEPBUYHOrO CTaHAApTa B nepManranaromerpun? [louemy?

2. Ha ocHoBaHuuM  pacueTa  KOHCTAHTbl  PAaBHOBECUS]  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOMN pPEaKIMKU MOKAKUTE, BO3MOXKHO JIM IEUCTBUEM TUXpOMATa KaJus
B KHCJION cpejie onpeAesaTh CoAep:KaHue Cylbpura HaTpus?

E =133B, E. =0,17 B.

Cr,02~ fcr*t T S0 /503
3. Paccuuraiite Maccy kenes3a, COJIEP)KABIIETOCS B MEPHON KOJI0€ BMECTUMOCTHIO
100,0 mn, ecaum Ha tutpoBanue 10,00 mn pactBopa conu Mopa nouwio 11,26 mn
0,05310 H. pacTBOpa nepmMaHranaTa Kajiusl.

4. IlepBuuHbIEC CTaHJIAPTHI B HOJOMETPUHN U PEAKIMKU CTaHAAPTU3AIMU THOCYJb(aTa
HaTpus.

IIp¥MepHBIM NEPEYEHb BONPOCOB K IK3aMEHY M0 AUCHUIUIMHE «XMMUS aHAJIATUYE-
cKas»

[IpeameT u 3amaun aHaAMUTUYECKOW XUMUU. DU3MUECKUI, XUMUYECKUN U (H-
3UKO-XUMHWYECKUN aHajiIu3bl. KauyeCTBEHHBIN U KOJIMYECTBEHHBIM aHAIN3. 3aJlauu KO-
JMYECTBEHHOTO aHaiIu3a. TUTPUMETPUUECKUN U TpaBUMETpUYECKUil aHanu3bl. Cpas-
HEHHUE TPABUMETPUUYECKOTO U TUTPUMETPUUECKOTO METOJ0B aHanu3a. Mx nmpenmyiie-
CTBa M HEJIOCTATKH.

CylHOCTh METO/Ia KUCJIOTHO-OCHOBHOTO TUTpOBaHMs. [IpuroroBiieHue craH-
JTApTHBIX U pabounx pacTtBopoB. [IoHSITHE O MEPBUYHBIX M BTOPUYHBIX CTaHAApTaXx.
Knaccuduxaiyss METOI0B KHCIOTHO-OCHOBHOTO TUTpoBaHUs. CrnocoOwl (ukcaruu
TOYKM SKBHUBAJIEHTHOCTH B METO/I€ KUCJIOTHO-OCHOBHOI'O TUTPOBAHMUSI.

Kommnekconometpuueckoe tutpoBanue. Ilonstue o xommiekconax. D/TA
kak nosuaeHtaTHei aurang. Kommiekcon I (DTA) kak TUTpaHT B KOMILIEKCO-
HOMETPHUU: CTPOEHUE MOJIEKYJIbI, IEHTATHOCTh, €r0 COCTOSIHUE B PACTBOPE B 3aBUCH-
mocTH oT pH cpenpl. BuyrpukomiuiekcHbie conu. Xenatnbiit addekr. [Ipumepst uc-
nonb3oBanuss JJTA B aHanmutnueckod xumuu. OUKCHPOBAHUE TOYKU SKBHBAJICHT-
HOCTH B KOMIUJIEKCOHOMETPUH. MeTailT-uHANKATOPBI.

OKUCANTETLHO-BOCCTAHOBUTEIHHBIC peakunu, OKHCJIUTEIBHO-
BOCCTAHOBUTEJbHBIE NOTEHIMAJBI. CyIIIHOCTh U JOCTOMHCTBA METOJ0B OKUCIUTEIb-
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HO-BOCCTAaHOBHTEJIBHOTO TUTPOBaHUsA. TUTpaHTHl B penokcuMerpuu. [lepmanranaro-
Mmerpus. [IpenmyiecTBa 1 HeJOCTaTKU MeToAa. BemecTBa, onpenensieMble METOA0M
IIEPMaHIaHATOMETpUHU. TEeXHHMKAa OKHMCINTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS,
JUXPOMATOMETPUS, OCHOBHBIE pabouue U CTaHAAPTHBIE PACTBOPHI; CIIOCOOBI (PUKCH-
pOBaHUsI TOYKM SKBUBAJCHTHOCTH B OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM THUTPOBA-
HUU.

CylHOCTh TpaBUMETPUUYECKOTO aHanu3a. BeiOop ocanurtens. Buasl ocagkos.
YcnoBusi ocaxkaeHus: U (QUIBTPOBAHUS KPUCTAIUIMUECKUX M aMOP(HBIX OCAJIKOB.
TpeboBanust k ocakgaeMol U rpaBUMETpHUecKoi popmam. Berancnenue maccel omn-
penensieMoro KOMIOHEHTa B METOE TPaBUMETPUIECKOTO aHanu3a. Pakrop nepecue-
Ta. [IpenmyiecTBa U HEAOCTATKYA TPABUMETPUUIECKOr0 MeToAa aHanu3a. lIpaxktuue-
CKO€ IPUMEHEHUE TPaBUMETPUU.

6.2. Onucanue mokasarejieii U KpPUTePHEB KOHTPOJSI yCIeBAeMOCTH, ONMUCAHHME
IIKaJ OlleHMBAHUSA

JUIsl OLEHKM 3HAHWM, YMEHHI, HaBBIKOB M (POPMHUPOBAHUS KOMIIETEHLUHU IO
JTUCLUIUIMHE MOXKET MPUMEHSITHCS OaNIbHO-PEUTUHIOBAsE CUCTEMA KOHTPOJIS U OLIEH-
KM YCIIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6abHO-peiiTuHroBoit cuctemol (bPC) monokeHsl MPUHIUIBI, B CO-
OTBETCTBUHU C KOTOPHIMHU (POPMHpPOBAHUE PEUTUHIA CTYAEHTA OCYILECTBISETCS B XO-
Jie TEKYLIETO U MMPOMEKYTOYHOI0 KOHTpoJIst 3HaHUi. CTyeHT, HaOpaBLIUil B TeUEeHUE
ceMecTpa IpU OCBOCHHMU TUCLUIUIMHBI HEOOXOAMMOE Ui aTTeCTallMM KOJIUYECTBO
0aJuIoB, MOJIyd4aeT 3K3aMEHAI[MOHHYIO OLIEHKY MO OajuIbHO-PEUTHHIOBOM CHCTEME.
[Ipu Hecornacuu ¢ OIEHKOM MO 0aIbHO-PEHTHUHTOBON CHUCTEME CTYJICHT UMEET Ipa-
BO Ha cJlauy 3K3aMeHa 10 TPaAULMOHHON CUCTEME.

Tabmuma 7
xana JK3amMeH
OIlEHUBAHUS
156-205 OTJINYHO
135-155 XOpOIIO
103-134 YJIOBJIETBOPUTEIHHO
0-102 HEY/I0BJIETBOPUTEIHHO

baibHO-PENTHUHIOBAsE CTPYKTYPA OLIEHKHU:

3amura 1aboparopHsix padot — 100 6amtos (5 padot x 20 6amIoB)

BhInosiHeHe MHIUBUAYATIBHBIX JOMAIIHUX 3amanui — 15 Oamnos (3 3amanuii X 5
OaJLIOB)

KonTponbHbie padotel — 30 0amioB (3 KOHTposIbHBIE paboThl X 10 6ayIoB)
KommokBuymsl — 60 6aiioB (3 koutokBuyM X 20 6aiioB)

MakcuMmainbHas cymma 0amioB: Spax = 100 + 15 + 30 + 60 = 205

Kpurtepuu oLieHKH IIpH cllaye K3aMeHa 1o TpaJAulMOHHON CUCTEME:
* OLIEHKAa «OTJIMYHO» BBICTABIISETCS CTYAEHTY, €CIM ObUI JIaH MCUYEPIIBbIBAOIIHMA
OTBET Ha TEOPETUYECKHE BOIPOCHI C HE3HAUUTEIbHBIMU HEJOUETAMU U pELIEHA
pacueTHas 3ajaua;
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* OLIEHKa «XOpOILO0)» BBICTABISETCS CTYACHTY, €CIM B LIE€JIOM Obliaa MpOBEIEHA
cepbE3Hast MOATOTOBKA, HO C PSIIOM 3aMEYaHMi U pellieHa pacueTHas 3a1ay4a;
* OIEHKa «YyJOBJICTBOPUTEIBHO» BBICTABISIETCS CTYJACHTY, €CIH OTBET ObLI

HEIUTOXOM, OJHAKO MMEIOTCS CepbE3HBbIE HENOYETHI MPH MOATOTOBKE OTBETOB

Ha BOIPOC, a TAKKE€ BOSHUKIIA TPYAHOCTH C PEIICHUEM 3a]1auH;

* OICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABISETCS CTYJIEHTY, €CIH He ObLIO

OTBETa Ha MOCTABJICHHBIE BOMIPOCHI M HE PellieHa 3a/1a4a.

Texyuue 3a70KEHHOCTH 110 MHAMBHUIYAJIbHBIM JIOMAIlHUM 3aJaHUsIM, KOH-
TPOJBHBIM paboTaM M 3aluTe Ja0OPaTOPHBIX PabOT JOHKHBI OBITh JTUKBUIUPOBAHBI
B TEUEHHUE HEJEINH MOCJe CPOoKa, 0003HAYEHHOTO B TEMAaTHUYECKOM IJIaHe Jabopatop-
HBIX paboT, BO BpeMsl olpeaensieMoe mpenofaBaTeneM. Kaxnas cienyromas Heaens
OTIO3JaHMs HaKa3bIBaeTCs BhIUMTaHMEM | Oaiia M3 OLEHKU 3a JIOMalllHee 3a/laHue.
OtpaboTku 1a0OPAaTOPHBIX PAaOOT OCYIIECTBISIFOTCS TOJBKO B MPUCYTCTBUHU M TIOJ
PYKOBOJICTBOM JIJaOOpaHTa, KOTOPBIM Ha3HAYAET BPEMs OTPAOOTKH.

Buibl TEKyIIeTro KOHTPOJIS: UHAUBHUIyalIbHbIE 3a/1aHUs1, KOHTPOJIbHbIE paOOTHI,
KOJUTIOKBUYMBI, 3alIUTa Ja0OPAaTOPHBIX paldoT.

Buibl npoMeKyTOYHOTO KOHTPOJIS IO TUCIUILIMHE: SK3aMEH.

7. Y4eOHO-MeTOoAMYECKOEe M HH(PopMALIMOHHOE o0ecniedeHne TUCIUTINHBI
7.1 OcHoBHas JIuTEpaTypa
1. I'pomos H.B. Ananutudeckas XuMUs U (PU3NKO-XUMUYECKHE METOJbI aHAIM3a.
COopHHK 3a7a4 C OCHOBaMHU TEOpPUHU M MpUMEpaMH peuieHuil : yueOHoe mnocodue /
H.B. I'pomos, O.I1. Tapan. HoBocubupck: HI'TY, 2018, 112 c. ISBN 978-5-7782-
3580-9. Texkcrt: anektponHsblil // Jlanb: snekTpoHHO-OMOMMOTEeYHast cucrema. URL:
https://e.lanbook.com/book/118497
2. Cmapvieun C.H., Jlatioakosa H.B. Ananutudeckas xumus. Yd. nocobue. M.: 1U3a-
B0 PTAY-MCXA, 2013. 194 c.

7.2 JlonoJIHUTEJIbHAS JIUTEPATypa

1. Bacunves B.Il. Ananutuueckas xumusi: B 2 ku.: Ku. 1: Turpumerpuueckue u rpa-
BUMETpUYECKUM MeTo bl aHanu3a. M.: JIpoda, 2007. 368 c.

2. 3onomoe FO.A., /lopoxosa E.H., @aoeesa B.M. u np. OCHOBBI aHAJTUTHYECKON XU-
muu. B 2 kH. [log pen. FO.A. 3omoToBa. 2-¢ u3a., nepepad. u gon. M.: Beicil. k.,
2002. 351 c.

3. Pabunosuy B.A., Xasun 3.A. KpaTkuil XumMudeckuil crnpaBouyHuK. M.: Xumus,
1994.

4, Xumuaeckas >HIuKIoneaus B 5 1. / mox pen. H.C. 3eduposa. - M.: bonbmas poc-
cuiickas >HuuKiIoneaus, 1988-1998.

8. Ilepeyenn pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTepHET», HeOOXOAMMBIX /1JISI 0CBOEHUS AUCHUIJINHBI

1. www. anchem.ru (OTKpBITBIN AOCTYII)
2. WwWw. XumukK.ru (oTKpbITBIN AOCTYIT)
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9. OnucaHue MaTePUAIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI 115l
ocylecTBJIeHHs 00pa30BaTeIbHOr0 MpoIecca Mo JUCHUILINHE

Ta0muma 8

Cgenennsi 00 00eCIe4eHHOCTH CNIENMAJIN3UPOBAHHBIMY AYTUTOPHUSAMH,
KaOMHeTaMu, JJad0paTOPpUsIMH

HaumeHoBaHuHe crieniuaabHBIX MOMelle-
HHUHA 1 MOMENIeHU N JIfl CAMOCTOATE Ib-
HO# pa6oTsl (Ne yueOHOro Kopmyca, Ne

ayIMTOPHH)

OcHallIeHHOCTD CIEIHAJIBLHBIX OMEIEeHUH U I0-
MellleHNH JI CAMOCTOSITeIbHOH PadoThl

1

2

JlekunoHHas ayauTopus (yueOHBIH KOPITYC
Ne 6, BonbImas XUMHYKa)

1. MynbpTuMUIMIiHAs YCTAHOBKA B KOMILJIEKCE C KOM-
nptoTepoM 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 it (MuB.Ne591742)

3. Jlocka menoBas — 3 1mIT.

4.Cto)1 TUCBMEHHBIN — 1 mT

JleximonHas ayauropus (yueOHBII KOpITyc
No 6, ayn. Ne 333)

1.Crenn «Ilepuoanueckas tadiu. .M. Menneneesa
lmt. (MuB.Ne101237/1)

2.MynbTUMUUITHAs YCTaHOBKA B KOMILIEKCE C
konbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
NuB.Ne 591711/1)

3. TpuOyna 1 mt (MuB.Ne591742/1)

4. CToJibl TUCBMEHHBIE — 2 TIIT.

5. Jlocka menoBast — 1 miT.

6.ITapTer — 18 mT.

7.Ctyn Tabypert — 36 mir.

YueOnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 232)

1.Berrspkaoii mkad 2 m. (MaB.Ne558387/1,
NuB.Ne558387/2)

2.1lIxa¢ s peaxtusos 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyas! 1 mr. (MuB.Ne558385/2)
4.Crenpn «Ilepun cuct. .. Menneneena 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 T (MHB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
WuB.Ne558384/7, IuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopaTopHblii — 16 mrT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 557189)

10. Moiika nab6oparopHas 6 mT. (MuB. Ne 558384/1,
NuB. Ne 558384/2, uB. Ne 558384/3, NHB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becor ananurnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwl anektponnsie — 1 mt.(MaB.Ne 558409/4)
12. Dnextponeys — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymumnbHbiif — 1mr. (MaB.Ne
558411/2)

14 TTucbMeHHBblIi cTox — 1 mT.

VYuebnas nadopatopus (yueOHslid kopiyc Ne 6,
ayn. Ne 235)

1.BoitsoxHoM mkad 2 mt. (MaB.Ne558387,
WHuB.Ne558387/3)
2. 1Ikad s peaktuBoB 2 mT (MHB.Ne558386,
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NuB.Ne558386/1)

3.lxad mns nocynsr 2 mt. (MaB.Ne558385/1,
NuB.No558385)

4.Crenn «Ilepun cuct. J[.1. Menneneena 1
mT.(MaB.Ne560005)

5.Moxka na6oparopnast 7 mt (MaB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, uB.Ne558384/9, uB.Ne558384/8,
NuB.No558384/5)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 mT.

8. locka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika naboparopHas 7mt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 UuB. Ne 558384/11, 1uB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becnr ananuruyeckue — 1 mt. (Mus.Ne 558408/3)
11. Becsl anekrponnbie — 1 mT.(MuB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmibHbii — lmt. (MaB.Ne
558411)

14.I1lucemenHslii cron — | mrT.

YueOHnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 236)

1.Berrspkaoii mkad 2 m. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ikad ms peaktuBoB 2 T (MHB.Ne558386/4,
NuB.Ne558386/5)

3.Ixad nns nocynsl 2 mt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «Ilepun cuct. JI.1. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka na6opatopHnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, MuB.Ne558384/17,
NuB.Ne558384/18, uB.Ne558384/19,
NuB.Ne558384/8, NuB.Ne558384)

6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/5)

10. Moiika mabopatopnas 6mr. (MuaB. No 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, UuB. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/9)
11. Becsl anexktponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnextponeus — 1 mr. (.(MaB.Ne 558410/2,
HNuB.Ne 556072)

13.9nexTpouikad cymmibHbii — 1T, (MHB.Ne
558411/3)

14 ITucemenHsblit cToi — 1 1mT.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
aynm. Ne 332)

1.Hentpudyra lmr. (MuB.Ne 558412)
2.Muxpockon 1 mr. (MaB.Ne160308)

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. JI.1. MenneneeBay»
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lrr. (MaB.Ne101237)

5. Becnl anektpon. SC2020 1 mr. (MuB.Ne 35077/3)
6. llIxad mns mocyawr 1 mr (MuB. No 558385)

7. Hlka¢ mns peaktuBos 1 mr. (MuB. Ne558386)

8. llIxad BeITsmKHOM 2 miT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memnoBast — 1 mmiT.

10. JIabopaTopHbIe CTOIBI — 15 mT.

11.Cryn tabypet — 30 mmT.

12. IluceMmenHsbI# cToNI — 1 mIT.

Yuraneneiii 3an (Llenrpansnas naydnas 6u0- | J[;s caMOCTOSITeNIbHOM paObOThI CTYICHTOB
mmoteka uM. H.W. JKeneznosa),
Komnatel caMonoaroToBku (0OTIEKUTHS)

10. MeToauyeckue peKOMEHAAIUN CTYAEHTAM 110 OCBOEHHI0 TUCUMILIHHBI

JIJist OCBOGHHUSI TUCIMIUIMHBI « XUMUSL aHATMTUYECKas CTyACHTaM HEOOXO]U-
MO UMETh PEKOMEHJyeMble YUYCOHUKH U ydeOHble mocoOus. [Ipu ocBoeHUM Kaxkaoi
U3 TeM AUCHUIUIMHBI CTYACHT JOJKEH BHUMATEIbHO M3YyUYUTh M 3aKOHCIEKTUPOBATh
MaTepuall 1o 3TON TeMe, MOATOTOBUTHCS K BBITIOTHEHUIO JTaOOPaTOPHOM padOThI, BbI-
MOJIHUTH 3Ty J1Ja00paTopHyI0 paboTy B 1abopaTopuu U 3alUTUTh €€. Kaxxaplii u3 Bu-
JIOB y4eOHOM JEeSATETLHOCTH OIIEHMBAETCSl B Oajllax U YYUTHIBACTCS B PEUTHHTE CTY-
JeHTa. [l caMOKOHTpPOJIS CTYJIEHTOB IpeJAHa3HAuY€Hbl MHIAWBUIyATIbHbBIC 3aJaHus,
KOHTPOJIbHBIE BOMPOCHI U YIPAKHEHUSI ¥ BOMPOCHI JISl MOJATOTOBKU K KOJUIOKBUYMY.
KoHTpoJib 0CBOCHUS TEM CTYJEHTOM OCYIIECTBIISIETCA B BUAE KOHTPOJIBHBIX PabOT U
KOJIJIOKBUYMOB.

JIns KOHCIEKTUPOBAHUS MAaTEPUATIOB 3aHITUN PEKOMEHIYETCS 3aBECTU OT-
JEIbHYI0 TeTpaip U3 96 nuctoB. KOHCHEKT KaXXI0ro 3aHATUS CIEAYET HAYWHATH C
Ha3BaHMs TEMbl U YKa3aHUS J1aThl €ro MpoBeJCHUs. Bce 3aronoBKH pa3fenoB Mare-
puana cieayeT YEeTKO BBIIENATh, HAPUMEp, MOoJYepKuBaHuEeM. Bo BpeMs 3aHATHA
clieyeT BHUMATEIBHO CIEAUTH 3a XOJ0M MBICIIH MPENoJaBaTelis U 3aluChiBaTh BaX-
HeWIlMe ornpeeeHus, pa3bsiCHEeHUsI, (OPMYJIbI, HA3BAaHUS BEUIECTB, YPAaBHCHUS XU-
MUUYECKUX peakuuil. Takxke Hy>KHO CTapaThCsl BOCIPOU3BOAUThH B KOHCTIEKTE PUCYHKHU
U TaOJIUIIBI, KOTOPBIEC IEMOHCTPUPYET MpenoaaBaresib. MaTepuai, KOTOPbIM KaxeTcs
CTYJICHTY HEJJOCTATOYHO MOHSTHBIM, CJIEAYyEeT NpopadoTaTh MO Y4eOHUKY U BOCIIONb-
30BaThCs MOMOIIBIO TIpenoAaBaresisa. PaboTaTh ¢ KOHCIIEKTOM HYXKHO €KEHENIENIBHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMEUYaHUsI U BOMPOCHI (IJIs1 STOTO B TETPaaAU CIEAY-
€T OCTaBJISITh LIUPOKHUE MOJIS).

JIyist moATOTOBKM M (PMKCHUPOBAHUS JTaOOPATOPHBIX PabOT ClIETyeT 3aBECTH OT-
NEeNbHYI0 TeTpaab u3 48 nmuctoB (JlabopatopHblit xypHai). [Ipu moaroroBke k mado-
paTopHOil paboTe ciieyeT COCTaBUTh KpaTkuid (1-1,5 cTpaHuUIlbl) KOHCIIEKT TEOPETH-
YECKOTro MaTepualia, Ha KOTOpOM OCHOBaHa JaHHas labopatopHas padora. J{ns mon-
TOTOBKHM KOHCIIEKTa MCIOJIb3YIOT TJIaBbl yUeOHUKA, PEKOMEHI0BAHHBIE MPEIo aBaTe-
JIEM U KOHCIIEKT, 3allMCaHHbIN Ha 3aHATUU. TaKXe MpU JOMAIIHEN CaMOCTOSATEIbHOU
MOATOTOBKE K JIA0OpaTopHON paboTe HYKHO HAYEPTUTh TAOJMIILI, MPUBEAEHHBIC B
MpPaKTUKyMe, U MPOU3BECTH HEOOXOIUMBIE JJIsi TIPOBEAeHUs paboThl pacuétsl. Jlo-
MaIIHSIS TMOJITOTOBKA SIBJIAETCS HEOOXOAMMOM 4acThio JiabopaTopHOou padoThl. bes
HE€ HEBO3MOXEH OCMBICIEHHBIN MOJXOJ K BBIIOJHEHUIO SKCIIEPUMEHTOB U U3MEpe-
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Huil. Kpome Toro, orpaHnyeHHOE BpeMs, OTBOJIMMOE Ha BBIMIOJIHEHHE Jab0opaTOpHOM
paboThl, TpeOyeT XOpOILIO CKOOPAMHUPOBAHHBIX JACHCTBUN CTYJIEHTa, K KOTOPBHIM
TaKk)ke HEOOXOJMMO MPEABAPUTEIbHO MOATOTOBUTHCS. [locie 3aBepiieHus: SKcrepu-
MEHTaJIbHOM 4YacTu paboThl HEOOXOJMMO MPOU3BECTU OOPAOOTKY MOJYUYECHHBIX pe-
3yJbTaTOB, ClI€JaTh BHIBOJBI M 3aLIUTUThH PA0OTY y MpernojaBaTess.

B xozxe 3aHATHS HY)KHO aKTHUBHO paboTaTh, OTBEUas Ha BOMPOCHI MperojaBa-
TEJsl, Y4acTBYs B AMCKYCCUM U 3aJaBas COOCTBEHHbIE BOIPOCHI Il YSICHEHUS CIIOXK-
HOTO I MIOHUMaHUs MaTepuana.

Ha mepBoM 3aHATHH BCE€ CTYAECHTHI 3HAKOMATCS C MpaBUJIAMU TEXHUKH 0€30-
NACHOCTH M 0OsA3aHBI CTPOrO BBHIMOJIHATH UX MPHU MPOBEAEHUU BCEX JTa0OPaTOPHBIX
pabor.

[Tpomyck 3ansiTHil 6€3 yBaXXUTEIHHOW MPUYHHBI HE JTOMYCKAaeTCs. 3aJ0JKEH-
HOCTH (TIPOIYILEHHbIE JIA0OPATOPHBIE PA0OTHI, HEBBITOJIHEHHBIE WHJIUBHUIYaIbHbIC
JIOMAIlIHUE 33JJaHusl, KOHTPOJIbHbIE PAaOOThl, KOJUIOKBUYMBI) JOJKHBI OBITH JIUKBU Y-
poBanbl. Tekymiue 3aJ0JKEHHOCTH O WHAMBUAYAJIbHBIM JIOMAIIHUM 33JaHUSM,
KOHTPOJIbHBIM paboTaM, KOJUIOKBUYMaM M 3allluTe JaOOpaTOPHBIX padOT TOJIKHBI
OBITh TMKBUIUPOBAHbI B TEUEHUE HEJENU TI0CIIE CPOKa, 0003HAUEHHOI'O B TeMaTH4e-
CKOM I1J1aHe JabopaToOpHbBIX paboT, BO BpeMs ompeaensieMoe nmpenoganaTeneM. Kax-
nasi ciueayrouas HeJessl ONo3/1aHusl HaKa3bIBAaeTCsl BHIYMTaHUEM | Oaiia U3 OLIEHKH.
OTpaboTKu 1a00PATOPHBIX PabOT OCYIIECTBISIOTCSA TOJIBKO B MPUCYTCTBUM U TIOJ]
PYKOBOJICTBOM JJaOOpaHTa, KOTOPBI Ha3HAYAET BPEMsI OTPAOOTKH.

CamocrosiTenbHas paboTa CTyI€HTOB HaJl KypCOM AHAJIMTUYECKON XUMUU 3a-
KJIFOUAeTCA B CUCTEMAaTUYECKOW padoTe ¢ yUEOHMKOM U JIEKIUSIMU, TOATOTOBKE K Ja-
OopaTopHBIM paboTaM, KOHTPOJIbHBIM paboTaM U KoJuiokBuyMaMm. Ocoboe MecTo B
CaMOCTOATENbHON padoTe 3aHMMAET BBIIIOJIHEHUE WHIWBHUIYAIbHBIX JIOMAIIHUX 3a-
JAHUM, KOTOPbIE MO3BOJISIOT OCYIIECTBIIATh CAMOKOHTPOJIb YCBOEHHUS YYEOHOro Ma-
Tepuaja, IPUBUBAIOT HABBIKM MOMCKAa HEOOXOJMMON XMMHMYECKON HH(pOpMauuu U
HEOOXOJUMBIX B OyIylIed MpakTUUECKOW NESITEIIbHOCTH OaKalaBpOB XMMHYECKUX
pacyeTos.

[Ipu pemeHuu 3ama4 HEOOXOAMMO ONMUPATHCS Ha JAOOPATOPHBIN MPAKTHKYM,
YTO TMOMOKET B BBIIOJHEHUN WHIUBUAYAJIbHOTO JOMAIIHETO 3aJlaHusl, KOHTPOJIbHOU
palboThI U KOJIJIOKBUYMa, KOTOPBIE 3aBEPIIAIOT KaXIyI0 TEMY Kypca.

Buabl u gopmbl 0TPa0OTKM NPONMYIIEHHBIX 3AHATHI

[IpomyiieHHble JEKIUN CTYIEHT OTpabdaThIBA€T CAaMOCTOSITEIbHO, H3yuas
y4e€OHUK U TONOJHUTENbHYIO JINTEPATyPy MO COOTBETCTBYIOIIUM TEMaM.

CryneHT, mpoIyCTUBIINN JTAOOpaTOpHbIE 3aHATHS, 005S3aH MOATOTOBUTH KOH-
CHEKT MPOMYUIEHHOM J1abopaTopHOW pabOThl U B MPUCYTCTBUU JIabopaHTa Kadeapbl
oTpaboTaTh €€ B CBOOOHOE OT 3aHATUN BpeMs. CTyJeHT 0e3 KOHCIEeKTa J1abopaTop-
HOU paboThl HEe aomyckaerca 10 oTpaboTku. [locie BhimoaHEeHUs 1ad0paTopHON pa-
O0ThI JAOOPAHT B KOHCIIEKTE CTaBUT ATy OTPAOOTKHU U MOJIHUCH.

Texymue 3a70KEHHOCTH 10 WHAMBHUIYAIbHBIM JTOMAIIHAM 3aJaHUsIM, KOH-
TPOJIbHBIM paboTaM, KOJUIOKBUYMaM M 3alIuTe Ja00opaToOpHBIX pabOT AOJKHBI ObITH
JUKBUIUPOBAHBl B TEUEHUE HEIENU MOCJE CPOKa, 0003HAUEHHOTO B TEMATUYECKOM
T1ane J1a00paTopHbIX padoT, BO BpeMsl, ONPEICIIIEMOE TPEo1aBaTesIeM.
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I1. MeToan'ieckue peKoMeHAAUKH IPENOAABATESAM N0 OPraHH3ALHH 00y YeHHs
10 JAHCUHILIHIE

Crieunduka aucuuniniel «XuMHs aHaIMTHYECKas» 3aKIio4aeTcs B HEpas-
PLIBHOH CBA3H TEOPHH C MpakTHKoii. TeopeTHueckne 3HaHHUsl, KOTOPbIE CTYAEHTbI M0~
JY4aloT MPH CaMOCTOATEJILHOH NMOAroTOBKE, TMOATBEPKOAIOTCS M YCBaWBAlOTCA Ha
n1abopaTopHbIX 3aHATHSAX. JliA yCMewHoro ycBoeHus maTepyana HeOOXOAHMbI 3Ha-
HHS HEOpraHHYEeCKOH XUMHUH B 00BbEMe, NpeayCMOTPEHHOM rocy1apCTBEHHBIM obpa-
30BaTENIbHBIM CTAHJAPTOM BBICILEr0 OGPAa3OBaHMsl, MATEMAaTHKH W 3/IeMEHTapHOH
CTaTHCTHKU. [ToBbILIEHHE YPOBHS 3HAHMI 1O XUMHH y CTYNEHTOB Hepa3pbIBHO CBA-
3aHO C NOMCKOM M BHEJpPEHUEM HOBbIX MyTeil COBEpLIEHCTBOBAaHWS METOAWKH Npe-
NoJlaBaHus:

- UCMONb30BaHME pazHooOpa3HbiX (GOpM, METOJO0B M NPHEMOB aKTHBH3ALMH
NO3HABATEJILHOMN [EATENBHOCTH YalUXCs (B T.4. MHTEPaKTHBHBIX);

- HCMOJIb30BaHHWE HAMALHOrO Marepuana: TabiHL, pUCyHKOB, CXeM, MPHPOI-
HbIX MMHEpanoB, AEMOHCTPALI1s ONbITOB;

- pellleHre XHMHYECKMX pacyéTHBIX W IKCITEPHMEHTANIBHBIX 3a/la4 KaK METOX
00y4eHHA XUMHH;

- KOMIBIOTEPHU3ALHs 00yUeHHS;

- MCMOJIb30BAHKE PA3NU4HBIX (JOPM OPraHM3aLMM CAMOCTOATENbHOH PabOTHI
CTYEHTOB: HHIAWBHIYyaJIbHas, PyNoBas, KOJJIEKTHBHASA;

- OpraHu3auus MHAMBUAYaIbHOM paboThl CTYIEHTOB C Y4€TOM YPOBHA NOAro-
TOBKH,

- CUCTEMaTHYECKHii KOHTPONb 3HaHHIi B npouecce 0by4eHus (MpoBepKa HHIH-
BUAYaNlbHBIX 3alaHWi, IPOBeleHHe KOHTPOJIBHBIX paboT, KOJIIOKBHYMOB, IPHEM JIa-

GopaTopHbIX pabor).

Mporpammy paspaGoraa:

Enuceesa O.B., k.0.H. AU _—
(IIOJ{IIHCL)
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PEUEH3USI
ya pabouyio porpaMmy n1(»ule§,ll()ii ancuniinnbl «b1.0.03.02 Xumus ananntuueckasy
Moy b «51.0.03 Xumus» ONOI BO 1o nanpassenmo 35.03.03 — «Aepoxumusn u aeponoue,o-
geoenuen, nanpasaenuoct (npoduan) «luranne pacrenuii u kavecrso ypoxas», «[eneru-
yecKas H ArPOIKOJIOTHYECKAs OlenKa noun», «CebcKoX03siicTBeHHast mmpoﬁu’onomn»,
«OpraHnyecKoe CebeKoe X03sicTBO» (KBATNDHKAUHS BBINYCKHHKA — 6akanasp)

) bopucoBbimM P-va npodeccopom kadenpoi MOYBOBEJIEHUSA, T€OJOTHH W JaHAWA(DTOBEAEHHS,
®I'bOY BO Poccuiickuii rocyuapersenusiii arpapustii ynusepeurer - MCXA umenn K.A. Tumu-
pA3eBa, IOKTOPOM OHOJIOTHYECKHX HayK (Haee Mo TEKCTY PELEH3€EHT), poBe/ieHa pelleH3Hs pabo-
ycit mporpamMMbl IMCHUTUTHHBL «b1.0.03.02 Xumus ananutnueckas» OIOIT BO no nanpassenuio
35.03.03 — «Aepoxumusi u azponousosedenue», HaNpaBAEHHOCTH (npogunu) «IlutaHue pacTeHHi H
KayecTBO Ypodxkas», «['eneruyeckas v arposkosioruyeckas ouenka nousy, «CebcKoxo3sicTBenHas
Mﬂfcpoﬁnonomx», «Oprannyeckoe cenbCcKoe XO03sicTBO» (6akanaBpHar), pa3paboTaHHOH B
®I'bOY BO «Poceuitckuit rocynapcTBennbIit arpapHpiii yuusepeuter — MCXA umenn KA. Tu-
MHpA3eBay, Ha Kadenpe xumuu (pazpaborumnk — Enuceesa O.B., 1oueHT kaeapbl XHMHH, KaHIH-
21aT OMOJIOrMYECKUX HAYK).

PaccMmoTpeB nmpencTaBiieHHble Ha pelieH3HI0 MaTepHANBI, pelleH3eHT MpHLIEN K CIEAYIOLIHM
BBIBOJIaM:

1. Tlpensssnennas paboyas nporpamMma aucuuminHbl «b1.0.03.02 Xumus aHanuTHYeCKas»
(nanee no rexcry Iporpamma) coomeemcemeyem tpeGosatinsimM @TOC no nanpasietnio 35.03.03 -
«dzpoxumus u azponousogedenue». IlporpaMma codepoicum Bce OCHOBHBIE pa3/elibl, coomgemenm-
gvem TpcOOBAHWSIM K HOPMaTHBHO-MCETOIMIECKHM JIOKYMCHTaM.

2. Mpencrasnennas B [TporpavMme akmyaasiocms y4eGHOH AMCUMIUIMHBI B paMKaX peaju-
sauuu OITOIT BO ke nodnexcum cOMHeHuI0 — IUCLMILIMHA OTHOCUTCS K 00s3aTesbHOH 4YacTH
yue6Horo nukiaa — b1.

3. llpencraBneHHbic B ITporpamme yesu JUCUHMIIMHBL COOMEEMCMBYIOM TpeboBaHUIM
®TOC nanpasienus 35.03.03 = «dapoxumus u azponoysocedeHuer.

4. B cooTseTcTBHH ¢ IIporpammoii 3a qucuummiHoi «b1.0.03.02 XuMmus aHanuTHYECKad»
sakpeniena 1 komnemenyua. Jlucuuniuna «b1 .0.03.02 Xumust aHaTUTHYCCKAs» W TIPEICTABIICH-
nas [IporpamMma cnocofHa peanuzosams e€ B 00bIBIEHHbIX TpeOOBaHHAX.

5. Pesynsmamsi 00y4eHus, 1PEACTABICHNbIE B [Iporpamme B Kareropusix 3HaTb, yMeTb,
BAeTh coomeemcnagyiom CrielidHKe U CONEPIKAHUIO IUCLHIUIHHBL B 0eMOICIMPUPYIONnt 603MOJIC-
110cmb TIONYUCHWS 3asBJIEHHBIX PC3Y/IbTATOB.

6. O6was Tpynoémxocts mucuunnubl «b1.0.03.02 Xumus aHanuTayeckas» cocTasnser 3
3auéTibix equuuubl (108 yacos).

7. WHdopMmauus 0 B3aMMOCBS3H U3YYaeMBIX IMCUHILIHE H BONPOCAM HCKIIOYeHUs AyGiH-
poBaHMs B CONCPKaHWHM JHCUMILIHH  coomeemcmeyen JNCHCTBHUTEIBHOCTH.  JlMcuMnIMHa
«B51.0.03.02 XuMus aHaIHTHUECKas» B3aUMOCBA3aHA € JPYTUMH JHCLHMNHHAMH OIIOIT BO u
VyeGioro mana 1o nanpasinenuio 35.03.03 — «Aepoxumust u azponoy6osedenue» u BOIMOKHOCTD
Ay6IMpoBaHHs B CONEPKAHUH OTCYTCTBYET.

8. [NpcncrapncrHas [lporpaMma TMpeaNoNaracT WCTOb30BAHUC COBPCMCHHBIX obpazoBa-
TeNLHBIX TEXHOJOTHH, HCMONB3YEMbIE MPH PEANIH3ALUNM PA3NHYHBIX BUAOB yueOHo# pabotbl. Dop-
MbI 00pazoBaTeliblibIX TexX10JIOr’ii_coomeemcmeyiom cneuu(pUKe MMCUHILUIMHBL

9. IlporpamMma IMCUMITHHBI «B1.0.03.02 X1uMus aHATHTHYECKAS» NIpeAnoJaraeT 3aHATHA
B MHTCPaKTHBHO} (opMe. _

10. Buapl, COAEpKaHHE U TPYAOEMKOCTD CaMOCTOSTENIbHOM paboThbl CTYACHTOB, NpEeACTaB-
nenupie B [Tporpamme, coomeencingyiom TpeGOBaIMIM K IIOAIOTOBKE BLIUIYCKIHKOB, COLCpXkKa-
mnmes o ®IOC BO nanpapnenns 33.03.03 — «depoxumua u aaponoucoagdenue».

11. [pe/icTaBNCHHBIC W OMTHCAHHBIC B [Tporpasme GopMbl mekyuyell OUCHKH 3HAHHH (MHAH-
BUAYyaTbHble 3a1aHMA, KOHTPOJbHbIE paboThl, KOJTOKBHYMBI, jamMTa nabopatopHbix padoT), co-

omsememeyiom cueur(pUKe AMCLUMILIMILL H Tpe6GoBalHAM K BLIITYCKIIHKaM.




GopMa NPOMEKYTOMHOTO KOHTPOAR Hanmii cTyaenTos, npeaycmotpennas [Tporpamsoii
OCYUICCTRASCTICH B PopME dKIaMeNa, 10 coomeencmeyen Crarycy JMCUHILTHIBI, KaK JIHCUMILIH-

Hh 00AIATENLHOR HacTH yueGHoro nikna - b1 ®IOC nanpasienns 35.03.03 - «dopoxins u a.-
PONOYBOBCOCHUCH,

12. ®opmbl ouenky 3Hanmii, npeactasnennsie 8 [Iporpavivie, coomeememeyiom cneundmke
AMCUHILTHIGL K TPeGOBAHNAM K BBILYCKITHKAM.

13. YueGHo-MeToaHYeckoe ofecnieuenHe AHCLMILTHHBI NpeACTaBIeHO: OCHOBHOW JHTepa-
1Vpoit — 2 ucTounuka (6a3oBwiii YUCOHHK H yucOHOC MOCOOHE 1S CaMOCTOATETBHON paboThi), jlo-
NOAHUTENLHOH AUTepaTypoil — 4 HanmeHoBaHuA, FiHTepHeT-pecypchl — 2 HCTOYHHKA W coomaem-
cmeyem tpeGoBanusm OI'OC Hanpasienus 35.03.03 - «Aepoxumus u acponoueoeedenuem.

14. MatepuaibHO-TCXHHYCCKOC  0OCCIICUCHHE JIHCIIHITHHBI  COOTBETCTBYCT  CTICIHHKC
ancunnannbl «b1.0.03.02 Xumus aHatuTHYecKas» H 0BecneuHBaeT HCMO/Tb30BAHHE COBPEMEHHBIX
00pa3osare/ibibIX, B TOM YMCJIE HITEPAKTHBHBIX METO10B 0OYYEHHS.

15. MeTonnyeckyne pekoMeHIalMK CTYI€HTaM H METOIHYECKHE PEKOMEHIALHH MpernoiaBa-
TC/IAM TI0 OpraHM3aliik O0YYCHHUS 1O JIMCIMILIHHE NAKOT MPE/ICTABICHHC O criciHdHKE 0GyucHwS
no ancuunaute «b1.0.03.02 Xumus ananutuyeckas».

OBLUHE BbIBOAbBI

Ha ocHoBaHHU npoBeseHHOMN peLieH3HH MOXHO cleaTh 3aKIIOUEHHE, YTO XapaKTep. CTPYK-
Typa M coscpxkaHuc pabouci mporpammsl JHCHHITHHBL «b1.0.03.02 XumHs aHaTHTHYCCKAs»
OTIOIT BO no Hanpasnenuio 35.03.03 — «Aepoxumus u azponougogederue», HanpaBleHHOCTH
(npoduin) «Iluranue pacrenuii ¥ KayecTBO ypoxkas», «I'eHeTHyeckas ¥ arpoIKoJIOrH4ECKas oueH-
Ka nous», «CeabcKoxo3sicTBeHHas MUKpoOHOIOTHS», «OpraHHyecKoe CebCKoe X03siCTBO» (KBa-
nuduKanus BhINyckHUka — Gakanasp), paspabotannas Eanccesoit O.B., noucntom kaenper xu-
MHH, KaHAMAATOM OMOJIOrHYeckuX Hayk, cooTBeTcTBYeT TpeGoBanuam ®I'OC BO, coBpeMeHHbIM
TpeGoBalMAM IKONOMMKH, PblIKA TPyAA M [103BOJIHT NPH €€ pealn3auuu ycuewHo obecneynts
(opMHpOBaHHE 3aABJIEHHBIX KOMIIETEHLHH.

Peuensent: bopucos B.A., npogeccop xadenpot 1104BOBE 11K, TE0JIONHH U JalaadToBeACHHMS,
Poccuiickuit rocynapcTBeHHsbl arpapHblii yHusepcuteT - MCXAvenu K.A. Tumu-
pA3CBa, JIOKTOp GHOOTHYECKHX HayK 2
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