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AHHOTALIUS

padoyeil mporpaMMbl Y4eOHOM MOXYJIbLHOM TUCIIAIIIHHBI
«b1.0.03.02 Xumus aHaauTndeckas 1JId NOATOTOBKHU 0aKka-
JIaBpa 10 HANpaBJeHUI0 MoAroToBKH 35.03.03 — Arpoxumus u
arpono4yBoBeAeHHE 10 HANPABJIEHHOCTAM (Mpoduisim)
«['eHeTHYeCKasi M AaTPOIKOJIOTHYECKASI OLICHKA MOYB)», KATPO-
XHMHYeCKoe o0ecrneyeHne arpoTexHoJa0r uii»

Ileab ocBOeHHS AUCHUILUIMHBI: Llenapio IMUCHIUIUIMHBI « XUMUS aHAJIUTHYC-
CKas» SIBJISICTCSI OCBOCHHE CTYJCHTAMHM TEOPETHYCCKMX OCHOB aHAJUTUUYECKOM XH-
MHH, KOJTUYECTBEHHOT'O aHaJIM3a CJI0KHOTO OMOJIOrHYecKoro Matepuasa, mpuoodpere-
HUE YMEHUN M HABBIKOB pa0OTHI C JJaOOPATOPHBIM 000PYI0BAaHHEM, XUMHUECKOH IM0-
CyJIOH, U3MEPUTEILHBIMU MPUOOpPaMU U pPEeaKTUBAMU, BHITIOJHEHHUS pacuéToOB Ha OC-
HOBE IMOJIYYEHHBIX 3HAHUW JJIsl YCTIEITHOIO OCBOCHUSA IMOCICAYIOMIMX JUCIUIUIUH U
WCIIOJIB30BaHus B Oyayiien npodeccnoHaabHON AeSTETbHOCTH.

MecTo IMCHMILUIMHBI B Y4€0HOM IUIaHe: JUCHHUILIMHA BKJIKYeHa B 1ukia b1,
oOs3aTeNbHas 4acTh, JUCIUIUIMHA OCBAaMBAETCS BO 2 CEMECTPE IO HAmpaBJICHHUIO
noarotroBku 35.03.03 — ArpoxuMus 1 arporio4yBOBEICHHE.

TpeOoBaHusA K pe3ybTaTaM 0CBOEHMSI AMCHUILIMHBI: B PE3yJIbTATE OCBOE-
HUS TACHHUIUTUHBI QopMUpyroTcs cneayromiue komneTeHuu: OITK-1.

Kpartkoe coaepkanve TUCUMILUIMHBI: TIPEIMET U 3aJa4d aHATUTHYECKOU XU-
MUH, KJIacCU(PUKAIMSA METOJOB aHAIIUTUYECKON XUMHUU, KAYECTBEHHBIM M KOJUYECT-
BEHHBIN aHAJIU3, OCHOBHBIC METObI KOJUUYECTBEHHOTO aHaIn3a, TUTPUMETPUUCCKUN
aHaliu3, KHUCJIOTHO-OCHOBHOE, KOMIUJIEKCOHOMETPUUECKOE M  OKHUCIUTEJIbHO-
BOCCTAaHOBHUTEIHLHOE TUTPOBAHKE, TPAaBUMETPHUCCKUN aHAIU3, CTaTUCTHUECKass oOpa-
00TKa pe3ybTaTOB aHAJIN3A.

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

IIpoMeKyTOYHBII KOHTPOJIb: 3K3aMeH

1. Ileanb ocBOeHHUS TUCHUILIHHBI

Lenpro quCHUTUIMHBL «XUMUSL aHATUTHYECKAs» SIBISIETCS OCBOCHUE CTYJICHTa-
MU TEOPETUYECKUX OCHOB aHATMTHUYECKOW XMMUU, KOJIMYECTBEHHOTO aHAIM3a CJIOXK-
HOTO OMOJIOTUYECKOTO MaTepHuaia, MpuoOpeTeHrne yMeHUH U HaBBIKOB pabOTHI ¢ Jia-
OopaTOpHBIM 000PY/I0BAHUEM, XUMHUECKOU MOCYI0H, U3MEPUTETHLHBIMHU MTPUOOpAMHU
U PEaKTUBAMM, BBITIOJTHEHUS! PAacUY€TOB Ha OCHOBE MOJIYYCHHBIX 3HAHHMM JJIsi YCTICII-
HOTO OCBOCHHMSI IMOCJIEAYIONMINX IUCIUIUIMH U HMCIOJIh30BaHUSA B Oynymend mpodec-
CHOHAJPHON NIeATEIhbHOCTH. 3HAHMS, TOJY4YCHHBIC, B TOM YHCJE, C MPUMEHEHHUEM
nM(POBBIX TEXHOJOTUMK (Hampumep, oOpazoBaresibHbIE OHJIAWH-TIIaThopMbl Stepik,
Webinar u Zoom, Google-bopmbl 111 opranuzamnuu oOpaTHOM CBSI3M), MO3BOJISIT HE
TOJIKO YCTICIIHO OCBaWBaTh MOCJEIYIONINE TUCIUIUIMHEI, HO U WCIOJIb30BaTh UX B
Oynyuieit mpodeccuoHaIbHON AeATeIBHOCTH.

2. MecTO IUCHUNJIMHBI B Y4eOHOM IpoLecce

Jluctuumuinaa «XUMHS aHAJUTHYECKas» BKIIIOYEHA B 00S3aTEIIbHBIA TMEPEUYCHDb
TUCIUTUINH y4eOHoro Tutana. JluciumimHa « XuMus aHaTUTHIeCKas» peaan3yeTcs B



cootBeTcTBHM ¢ Tpeboanusamu OI'OC, npodeccuonansHoro cranaapta, OIIOIT BO
1 ydyeOHoro miada no HanpasiaeHuto 35.03.03 — Arpoxumus U arpornoyBOBeICHUE.

[IpeamecTByromuii Kypc, Ha KOTOpOM 0a3upyeTcsl TUCHUILUIMHA «XUMHUS aHa-
JUTUYECKas», ABIsETCA « XUMHsI HEOpraHu4ecKkas» B 00bEME, MPETYyCMOTPEHHOM T'O-
CYJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICILIETO 00pa30BaHUSI.

HuctuminHa «XUMHUS aHAJIUTHYECKas» SIBJISETCS OCHOBOIIOJATaromie ass
U3YYEHHUS CIEAYIOUUX NUCHUIUIMH: «XUMHUS OpraHudeckasy, « Xumus ¢puzndeckas u
KOJUIOMJHAs», «MeTollbl MOYBEHHBIX HCCIEA0BAHMI, «METoapl arpOXUMUYECKUX
UcCIe0BaHn», «bnoxumus pacteHun», «PU3HOJIOrUsA pacTeHU», «be3onacHOCTh
KU3ZHEIEATEIbHOCTIY, « IHCTpyMEHTaNIbHbIE METO/IbI AaHAJIU3a» U .

OCOOEHHOCTBIO HUCLUMIUIMHBI SIBJISIETCA NPUMEHEHHE CEpPhE3HOW TeOopeTHye-
CKOM MOJATrOTOBKH NpU (POPMHPOBAHMU HABBIKOB PA0OTHI B XMMHYECKOU J1a00paTo-
pum.

Pabouas IIporpamMma JUCHUIIIINHBI « XXMM aHATUTUYECKAS JJI1 HTHBAJINJOB U
Jun ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMUA 340POBbA p33pa6aTI>IBa€TC5I HHAWBUIYAJIb-
HO C y4CTOM 0COOCHHOCTEM HCI/IXO(i)I/ISHLIeCKOI‘O Pa3BUTHA, HHAUBUAYAJIbHBIX BO3-
MO>KHOCTEM U COCTOSIHUSI 300POBbA TAKUX 06yqa}oumxc;1.

3. [lepevens MIaHUPYEeMBIX Pe3yJbTATOB 00yUeHHS MO TUCIUIIHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHHUSI 00Pa30BaTEIbHOM
NMPorpamMmblI

N3yuenne naHHON y4eOHOW MUCHMIUIMHBI HANpaBiICHO Ha (OpPMHUpPOBAHUE Y
0oOy4Jaromuxcsi KOMIIETCHIUHN, TPeACTaBIECHHbBIX B Ta0uie 1.
4. CTpyKTYpAa U cojiepKaHue TN CHUTIIHHBI

4.1 PacnipenesieHue TPy10EMKOCTH JMCHMILIMHBI 10 BHAaM padoT B cemecTpe
OOmast Tpya0éMKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad. ed. (108 wacos), ux
pacmpeziesieHue o BujaM paboT 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
peliCHUs 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 Coneprkanue 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-
CHOHAILHOM  JeATeIBHO-
CTH, OCHOBHBIE TpeOoBa-
HHUSA TEXHHUKH Oe30MacHo-
CTH TIpH paboTe B XUMH-
yeckoi Jaboparopu,

[IPOU3BOAUTH PACUETHI,
HE00XO0AUMBIE /1711 IPOBE-
JIEHUs DKCIIEPUMEHTOB,
aHAIIM3UPOBATh, BOCIIPH-
HHUMAaTh XUMHYECKYIO WH-
¢dbopMaruio, IIAHUPOBATh
JKCIIEPUMEHT, JEN1aTh BbI-
BOJIbl HA OCHOBAHUHU 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 ILIIaHy 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. CamocTtosiTesabHas 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 TUCIHUNINHBI
Tabmuia 3
TemaTn4yeckuii NUIaH y4eOHOM M CIUTIIUHBI
HaumeHoBaHuUe pa3aesioB U TeM AynuTopas pagora Breayauro
I Bceero JI JIP MKP pHast
padora CP
Pa3nea 1 «TuTpuMeTpuyecKuii aHAJIN3)» 70 12 30 - 28
Tema | «KucnoTHO-OCHOBHOE THTPOBAaHUE 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 s5K3aMeHOM 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
HWroro mo iucuumnjinHe 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 CTAaHAAPTHBIE PACTBOPHI, BTOPUYHBIE CTAHAAPTHBIE PACTBOPHI; paboune
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pacTBOPBI; CTaHIAPTU3UPOBAHHBIE PACTBOPHI; TPeOOBAaHUS K pEAKIMAM; MpPUMEHSse-
MbIM B TUTPUMETPUYECKOM aHaJU3€; OCHOBHbIE paboune pacTBOPbl B KHUCIOTHO-
OCHOBHOM THUTPOBAaHUHU; OCHOBHBIE CTaHJApTHHIE BEIIECTBA B KUCIOTHO-OCHOBHOM
TUTPOBAHUM; BEILIECTBA, ONMPELISIEMbIE METOJIOM KHUCIOTHO-OCHOBHOT'O TUTPOBAHUS;
MOCTPOEHUE KPUBBIX TUTPOBAHUS;, (PUKCUPOBAHUE TOUYKH SKBHUBAJIIEHTHOCTH, BHIOOD
WHJUKATOpa; MPUTOTOBJICHUE PabOYUX pPacTBOPOB XJIOPOBOAOPOJHOW KHUCIOTHI U
TUAPOKCHUIa HATPHsI, MPUTOTOBJICHUE CTAaHAAPTHOTO pacTBOpa Cojbl (kapOoHaTa Ha-
TpHsl); CTaHAAPTH3AIM pabOUYNX PacTBOPOB; OINpPEACICHUE COAEPKAHUS XJIOPOBOJIO-
poaHOI 1 GocPOpPHON KUCIOT B pacTBOpax; KECTKOCTh BOJBI; ONPECICHUE KECTKO-
CTH BOJIbl; BEIYUCIICHUE PE3YIHTATOB; OITMOKHA KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

Tema 2 «KoMIIeKCOHOMETPUYECKOE TUTPOBAHUEY

KomMmmiekcHble COeIMHEHHs; KOMIUIEKCOOOpa30BaTely; KOMIUIEKCOHBI; KOM-
wiekcoH III (BITA); neHTaTHOCTD; JUTAH/IBI; XENaThl; XeIaTHBIA 3P(HEKT; KOMIUICK-
COHATHI; (DUKCUPOBAHME TOYKH HKBUBAJICHTHOCTH, METAJUIOMHIAMKATOPHI; IPUOXPOM
yépHbI T; Mypekcua; TEXHHKAa KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS; BEILIECTBA,
ONpeIeNIIeMblE METOAOM KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS; OCHOBHBIE CTAaH-
JTapTHbIE W pabodMe PacTBOPHI METO/A; MPUTOTOBJICHHE CTAHAAPTHOTO PacCTBOpA
O[TA; onpeneneHue colepk aHUsg MarHusi B pacTBOPE; OMPENEICHHUE COJIEPHKAHUS
MarHus ¥ KaJbLIUSl B pacTBOPE MIPU COBMECTHOM NPUCYTCTBUU; MACKUPYIOLIUE areH-
ThI; pa3fciCHUE MOHOB; BBIYUCIIECHUE PE3YJIbTATOB; OMIMOKH KOMIUIEKCOHOMETpUYE-
CKOr'0 TUTPOBAHMUSI.

Tema 3 «OKuCIUTETHHO-BOCCTAHOBUTEIHHOE TUTPOBAHHE)

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peakiuu; OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE TOTEHIMAJBI; TEXHUKA OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHMUS; TIEPMAHTAHATOMETHS; AUXPOMATOMETPUSI; MOJIOMETPHUS; OCHOBHBIE pa-
O0oune pacTBOpPbHl METOJIOB; OCHOBHBIE CTaHAAPTHBIE PACTBOPBI; CIOCOOBI (PUKCUPO-
BAHUSI TOYKU SKBHUBAJICHTHOCTH B OKHCIHUTEIBHO-BOCCTAHOBUTEIBHOM TUTPOBAHUM;
PENOKC-MHIUKATOPHI; OE3bIHANKATOPHOE TUTPOBAHUE; aBTOKATAIIN3; MIPUTOTOBJICHHUE
pabouero pacTBopa MepMaHTaHaTa Kajus; MPUTOTOBJIEHHWE CTAaHIAPTHOTO PacTBOpa
OKcajlaTa HaTpHsl; CTaHJApTU3alMsg pAcTBOpa IMEpPMaHraHaTta Kallvs; OMIpEIeIICHHE
Kese3a MEepMaHraHATOMETPUYECKUM METOJIOM; BBIUMCIICHUE PE3YJIbTATOB; OIIUOKH
METOJ1a OKUCIIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHHS.

Pa3nen 2 «'paBuMeTpryecKuii aHATU3)

Tema 4 «I'paBUMETpUYECKUN aHATTU3)»

TexHuka TpoBeIEHUS] TPABUMETPUUECKOTO aHaIM3a; OCAAKU: KPUCTAILIAYe-
CKHE€ OCaJIKH, aMOp(HBIE OCAJIKH; OCAAUTEIb; BEIOOP OCAAUTENS; KOJIUYECTBO OCAIH-
TeJIs; ocaXAeHue; ocaxkaaemas (opMma; rpaBuMeTpruueckas (Becoas) opma; Tpedo-
BaHUS K OCa)xJaeMod W BecoBoil popmam; ¢akTop repecuera; MPOU3BEIACHUE pac-
TBOPHUMOCTH;, PACTBOPUMOCTD; YCJIOBHS OOpa3oBaHUs M BBITIAJCHUS] OCAAKa; IICHTP
KPUCTAJUTM3AlMM; MACKUPYIOUIME areHThl; pa3/IelICHUE HMOHOB; COOCAXIEHUE; all-
COpOLMsI; OKKITIO3US; U30MOP(HU3M; OJHOMMEHHBIC MOHBI; cOJieBOM A(PeKT; TeMrre-
paTypa; MpupoAa pacTBOPUTEIIS; PEaKIUsl CPEedbl, CTAPEHUE OCaJIKa; TEXHUKA B3Be-
IIMBAHUS HA AaHAJIMTUYECKUX BECaxX; TOYHOCTh B3BEILIMBAHUS; TOCTOSTHHAS Macca; Je-
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 JJeKuHMii/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 aHaIn3
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Tema 1.
KucnotHo-
OCHOBHOE
TUTPOBAHUE

Jlexkmua Ne 1. [Tpeamer 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».

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

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

Jlexuus Ne 2. Tutpumerpuue-
ckuil ananui. 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 ONPENENECHUIX

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 paTropHo# 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- HHANBHAYAID" 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 SKBHBAJICHTOB; 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 TUTPU-
METPUYECKOM aHaJIN3€; OCHOBHBIC pabouue
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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 TOUKH IK-
BHUBAJICHTHOCTH, BBIOOp MHIWKATOPA; MPUTO-
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 pacTBoOpax; >KECTKOCTh BOJIbI; OIpe-
JIeJICHNEe KECTKOCTH BOJIBI; BBEIYUCIICHUE pe-
3yJbTaTOB; OIMMOKH KHUCIOTHO-OCHOBHOTO
TUTPOBAHMSI.

Tema 2. Kommiekco-
HOMETPHUYECKOE THUT-
poBaHUe

KoMmrutekcHble COeMMHEHMS; KOMILIEKCO00-
pa3oBaTeNiv; 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 CTaHJApPTHBIE M pabovue
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; ONIMOKH KOMILUICK-
COHOMETPHYECKOTO TUTPOBAHUS.

Tema 3. OKHUCIUTEND-
HO-
BOCCTAaHOBHUTEIIBHOE
TUTPOBAHUE

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIE — PEAK-
1105048 OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIC
MOTEHIMAJbl;  TEXHHKAa  MOKHUCIUTEIbHO-
BOCCTAHOBHUTEJIBHOTO THUTPOBAHUS; INEPMaH-
raHaTOMETHUS; TUXPOMATOMETPHS; HOJIOMET-
pusi; OCHOBHBIE pabodre pacTBOPHI METOJIOB;
OCHOBHBIE CTaHJIAPTHBIE PACTBOPHI; CLIOCOOBI
(UKCUpOBAaHUA TOYKH SKBUBAJECHTHOCTH B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOM — TUTPO-
BaHWUU; PEJOKC-UHAMKATOPBI; Oe3bIHIMKa-
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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; BBIYMCJICHHE PE3YyJbTAaTOB; OIIMOKH
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,  MACKUPYIOIIHE
areHTHI, Pa3/ICJICHHE WOHOB; COOCAXJICHUE;
afCcopOINs; OKKITIO3US;, H30MOP(HU3M; OJIHO-
MMEHHBIE MOHBI; coieBoi A dekT; Temrepa-
Typa; MPUPOIa PACTBOPUTEIIS; PEAKIUS Cpe-
JIbI; CTAPCHUE 0CAJIKa; TCXHUKA B3BEIITMBAHHS
Ha aHAJTUTHYECKHUX Becax; TOYHOCTh B3Be-
IIMBAHUS, TOCTOSIHHAST Macca; JICKAHTaIlus;
GuIBTpOBaHKUE; MPOMBIBAHUE OCAIKA; 030-
JICHHUE; TMPOKAIMBAHUE; BHIYHCICHUE PE3Yilb-
TaTOB B I'PaBHUMETPUYCCKOM aHAIN3E; OIINO-
KH B TPAaBUMETPHUYECKOM aHAJN3E.

OIIK-1

5. O6pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Tabmnura 6

HpnMeHeHne AKTUBHBIX 1 HHTCPAKTHUBHBIX 06p330BaTeHLHLIX TEXHOJIOT UM

HaumenoBanmne HUCMOJb3yEMbIX aKTHUBHBIX 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
THIPOKCHUIA 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. KonTpoJsbHbIe padoThl, HHANBUIYAJIbHbIE 32JaHNS, KOJJIOKBUYMbI, JK3aMeH

[IpruMepbl KOHTPOJIBHBIX Da6OT:

KontponsHas padota «KucaoTHO-OCHOBHOE TUTPOBAHUE

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 nepeuncIeHHbIX HHIUKATOPOB MOXKET OBITh MCIIOJIB30BaH ISl 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 cuHuii (6,0-7,6), a-nuauTpodenon (2,0-4,7)?
3. Kakoii u3 npuBeIeHHBIX B 33Jaue 2 MHANKATOPOB MOXKET OBbITh MCIOJIB30BaH JJIs
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 (PeHOIPTaTIECHHOM?
5. Ilpu xakom 3Hauennu pH nHaukarop GeHosndranens HaAXOIUTCSA B MOJIEKYJIIPHON

dbopme?

KonTtponbshas pabora «KoMIIeKCOHOMETPUYECKOE TUTPOBAHUE)

BAPUAHT 1
1. Kakoe u3 coemuuenuit (MgInd’, MgY?, MgCl,, MgOHCI) siBisieTcst KOMILIEKCO-
HaToM?
2. Kakoe u3 npejcraBieHHbIX coenquHenuit 0osee 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. Kakue HOHBI 00pa3yioT Gosee mpodHbIe KoMIuekcoHats: 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. 3akOoHYNTE ypaBHEHHE PEaKIIMH B MOJICKYJIApHON (opMe M MOJCYUTAHTE CyMMY
CTEXMOMETPUIECKUX 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, HEOOXOIUMOM JIJIsl PUTOTOBIICHUS
100 mu1 0,01 H. pacTBOpa.

4. Kakue UHJIMKATOPBl UCIIOJIBb3YIOTCS 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 no teme «KuciaoTHO-OCHOBHOE TUTPOBAHHE)
Bapuanr 1

1. Beraucinre Maccy XJOPOBOJOPOJHOM KHMCIIOTBI, COJIEpKAILIEHCs B PaCTBOPE, €CIIN
Ha €ro TUTpoBaHHE ObUIO M3pacxogoBaHo 8,96 mu 0,1238 H. pacTBopa rUApOKCHIA
HaTpUS.
2. Onpenenure pH Hayana M KOHIA CKauka TUTpoBaHUs Oe3 yuéra pa3daBieHUs
pactBopa npu tuTpoBanuu 10,00 mi 0,2000 H. pacTBOpa MypaBbHUHOI KHCJIOTHI
0,2000 H. pacTBOPOM THAPOKCHUAA HATPHUS.
3. BplunciuTe paBHOBECHYIO KOHUEHTPAIMI0O KaTMOHOB BOAOPOAA B TOYKE
HKBUBAJIEHTHOCTH € Y4€TOM pa30aBieHUsi pacTBopa Ipu TUTpoBaHuu 15,00 mu
0,2000 H. pactBopa ammuaka (rugpokcupa ammonus) 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
cuHUi, TponeoiuH 0.
5. Ilpm onpeneneHun coaepKaHUs TUAPOKCHIA HATPUS B PacTBOPE METOAOM
KHUCJIOTHO-OCHOBHOT'O THUTPOBAaHHSA OBbUIM MOJIyYEHBI CIEIYIOIINE pe3yNbTaThl, I
0,0936; 0,0938; 0,0931; 0,0932. Halinute cCTaHIapTHOE OTKJIOHEHHUE.

3aganue no teMe « KoMIUIEKCOHOMETPUYECKOE TUTPOBAHUE
Bapuanr 1

1. Ckompko rpamMmoB D/ITA HyxHO B3saTh 115 nipurotosiienus 1 i 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 xumuyeckyro (GpopMylly UMHUHOAMAIETATHOTO (parMeHTa MojIruamMuH-
MOJINYKCYCHBIX KHCIIOT.
3. PaccuuraiiTe Maccy MarHus, COJAEp>KaBILIEroCs B MEPHOI KoJiOe BMECTUMOCTHIO
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. PaccumTaiiTe Maccy aJlOMUHUS, COJAEPKABLIETOCS B MEPHOM KOJIOE 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 pacTBoOpa, MOJTydeHHBINH pacTBop Harpenu g0 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 CIECIYIOUIUE PE3yJIbTa-
Tl (B %): 24,98; 25,56; 26,01; 24,96; 25,23. Ucnons3ys Q-KpUTepHii, onpenenure,
UMEIOTCS JIU B PE3yJibTaTaxX aHajau3a rpyoble OMIMOKH.

3aganue 1o teMe «OKUCIUTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHHEY
Bapuanr 1
1. 3akoHUHTE ypaBHEHUE PEAKIIMU B MOJIEKYJIIPHOUM (hOopME U MOACUUTANTE CYyMMY
CTEXHUOMETPUYECKUX KOIPDUIIUECHTOB:

Na,S,0; + CO, + H,0 — ...

2. 3aKOHUYUTE YpaBHEHHE PEAKIIUU B MOJIEKYJIAPHOU (pOpME U BBIUUCIUTE MOJIIPHYIO
Maccy 3KBHBAJIEHTAa BOCCTAHOBUTEJIS:

NaNO, + KMnO,4 + H,SO, — ...
3. Beluucnure Maccy HaBECKM KPUCTAILUTMYECKOTO OKCcajaTa aMMOHMSI, HEOOXOJUMOM
nys mpuroroiieHus 100 ma 0,01 H. pacTtBOpa.
4. PaccuuTaiiTe Maccy MeaH, CoiepkKaBLIeics B MepHOU kosi0e BMecTuMOocThi0 100,0
M, ecii kK 10,00 Mt pacTBOpa coiv MeZid, OTOOPAHHOTO U3 ATON KOJIOBI, MPUOABUIIN
2 mx 2 H. pacTBOopa cepHoM KucioTel U 30 Mt 10%-10 pactBOpa moanaa 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€ UCHOJIB3YIOT JIsl IPUTOTOBJIEHHS paboUYMX pacTBOPOB B IEPMAHTaHATOMETPUU
(OKcanaT aMMOHHUS, IEpMaHTaHaT Kajusl, OKcajdaT HaTpUsl, THOCYJIb(AaT HATPHUs).

[TpumepHble 3a/1aHKs KOJJIOKBUYMOB:
3aganue 1o teMe «KHCI0THO-OCHOBHOE TUTPOBAHUE)
Bapuanr 1
[Toctpouts kpuByto TuTpoBanus 20 mi 0,2 H. pacTBOpa PTOPOBOIOPOIHON KUCIOTHI
0,2 H. paCTBOPOM TUJIPOKCHJIA KA C YUETOM pa30aBICHUS.

3anganue o teme «KOoMIUIEKCOHOMETPUUECKOE TUTPOBAHUE
Bapuanr 1

1. Paccumraiite Maccy Menu, coliepkaBIeiicss B MepHoi Kojibe BMectumocThio 100,0
M1, ecau Ha tutpoBanue 10,00 Ma pacTBOpa coiu Meau, OTOOPAHHOTO M3 ATOW 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 mpuHUMAThL BO BHUMaHHUE, YTO 3Ta COJIb 00pa3yeT KpUCTAILIO-
rUpaT, B KOTOPOM Ha 1 MOJIb COJM MPUXOAUTCS 2 MOJIb BOJIBI.

3. MertamioxpoMHble UHAUKATOpPbL. [IpuBeuTEe HE MEHee TpeX MPUMEPOB METAIIO-
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XPOMHBIX WHJIUKAaTOPOB M HA MNPHUMEPE KOMILUIEKCOHOMETPUYECKOTO OIMpPEAECIECHUS
KaJIbLIUS MOKKUTE MPUHIUI 1eUCTBUS (YpAaBHEHUS PEAKIIHi, LIBETOBBIC IEPEXObI).
4. Ha ocHOBaHMHU NPUBEICHHBIX BEJIMYHUH NOKA3aTEIEH KOHCTAHT HECTOMKOCTHU Xela-
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 HaBECKHM KPUCTAJUIMUECKOTO OKcajlaTa HaTpus, HEOOXOAUMOU
s ipurotoBieruss 100 mu 0,05000 H. pacTBopa. MOXET M UCIOIB30BATHCSA 3TOT
pacTBOp B KQYECTBE IMEPBUYHOrO CTaHAApTa B nepManranaromerpun? [louemy?

2. Ha ocHoBaHuuM  pacueTa  KOHCTAaHTbl  PAaBHOBECUS]  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOMN pPEaKIMKU MOKAKUTE, BO3MOXKHO JIM IEUCTBUEM TUXpOMATa KaJus
B KUCJION cpejie onpeaesaTh CoAepKaHue Cyb(puTa HaTpusi?

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

Cro02~ jordt T 502~ /S0
3. Paccuuraiite Maccy kenes3a, COJIEPKaBIIETOCSs B MEPHOM KOJOE€ BMECTUMOCTHIO
100,0 mn, ecaum Ha tutpoBanue 10,00 mn pactBopa conu Mopa nouwio 11,26 mn
0,05310 H. pacTBOpa nepmMaHranaTa Kajiusl.

4. IlepBuuHbIC CTAaHIAPTHI B UOJOMETPUHU U PEAKIMHU CTAaHIAPTU3AIMU THOCYJIb(aTa
HaTpus.

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

[IpeameT u 3amaun aHaAMUTUYECKOW XUMUU. DU3MUECKUI, XUMUYECKUN U (H-
3UKO-XUMHUYECKUN aHaiIu3bl. KauyeCTBEHHBIN U KOJIMYECTBEHHBIM aHAIN3. 3aJlauu KO-
JMYECTBEHHOTO aHaiIu3a. TUTPUMETPUUECKUN U TpaBUMETpUYECKUil aHanu3bl. Cpas-
HEHHUE TPABUMETPUUECKOTO U TUTPUMETPUUYECKOTO METOAOB aHanu3a. X npeumyiie-
CTBa M HEJIOCTATKH.

CylHOCTh METO/Ia KUCJIOTHO-OCHOBHOTO TUTpOBaHMs. [IpuroroBiieHue craH-
JTApTHBIX U pabouux pacTBOpoB. [IOHSITHE O MEPBUYHBIX M BTOPUYHBIX CTaHAApTaXx.
Knaccuduxaiyss METOI0B KHCIOTHO-OCHOBHOTO TUTpoBaHUs. CrocoObl (ukcanuu
TOYKM SKBHUBAJIEHTHOCTH B METO/I€ KUCJIOTHO-OCHOBHOI'O TUTPOBAHMUSI.

KommnekconomeTpuueckoe tutpoBaHue. Ilonstue o xomrmiekconax. DJITA
kak nosuaeHtaTHei aurang. Kommiekcon I (DTA) kak TUTpaHT B KOMILIEKCO-
HOMETPHUU: CTPOEHUE MOJIEKYJIbI, IEHTATHOCTh, M0 COCTOSIHUE B PACTBOPE B 3aBUCH-
mocTH oT pH cpenpl. BuyrpukomiuiekcHbie conu. Xenatnbiit addekr. [Ipumepst uc-
nonb3oBanuss JJTA B aHanmutnueckod XumMuu. @UKCUPOBAHUE TOUKU SKBUBAJICHT-
HOCTH B KOMIUJIEKCOHOMETPUH. MeTailT-uHANKATOPBI.

OKUCANTETLHO-BOCCTAHOBUTEIHHBIC peakunu, OKHCJIUTEIBHO-
BOCCTAHOBUTEJbHBIE NOTEHIMAJBI. CyIIIHOCTh U JOCTOMHCTBA METOJ0B OKUCIUTEIb-
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HO-BOCCTaHOBHTEJIBHOTO TUTPOBaHUsA. TUTpaHTHI B penokcuMmerpun. Ilepmanranaro-
Mmerpus. [IpenmyiecTBa 1 HeJOCTaTKU MeToAa. BemecTBa, onpenensieMble METOA0M
IIEPMaHIaHATOMETpUU. TEeXHUMKAa OKHMCINTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS,
JUXPOMATOMETPUS, OCHOBHBIE pabouue U CTaHAAPTHBIE PACTBOPHI; CIIOCOOBI (PUKCH-
pOBaHUsI TOYKM SKBUBAJIECHTHOCTH B OKHCIUTEIBHO-BOCCTAHOBUTEIBHOM THUTPOBA-
HUU.

CylHOCTh TpaBUMETPpUUYECKOTO aHanu3a. BeiOop ocanurtens. Buasl ocaakos.
YcnoBusi ocaxkaeHus: U (QUIBTPOBAHUS KPUCTAIUIMUECKUX M aMOP(HBIX OCAJIKOB.
TpeboBanust k ocakgaeMol U rpaBUMeTpHUecKkoi popmam. Berancnenue maccol omn-
penensieMoro KOMIOHEHTa B METOE TPaBUMETPUIECKOTO aHanu3a. Pakrop nepecue-
Ta. [IpenmyiecTBa U HEAOCTATKMA TPABUMETPUUECKOIO MeToAa aHanu3a. lIpakrtnue-
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-PEUTUHIOBAsI CUCTEMA KOHTPOJIS U OLIEH-
KM YCIIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6abHO-peiiTuHroBoit cuctemol (bPC) monokeHsl MPUHIUIBI, B CO-
OTBETCTBUHU C KOTOPHIMHU (POPMHpPOBAHUE PEUTHHTA CTYAEHTA OCYILECTBISETCS B XO-
JIe TEKYLIETO U MPOMEKYTOYHOIO0 KOHTpOJIst 3HaHUH. CTyZeHT, HaOpaBIIuil B TEUEHUE
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 cJlayy 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)

BhInosHeHe MHAUBUAYATIBHBIX JOMAIIHUX 3amaHui — 15 Oamnos (3 3amanuii X 5
OaJLIOB)

KonTponbHbie padotel — 30 0amioB (3 KOHTposIbHBIE paboThl X 10 6ayIoB)
KommokBuymsl — 60 6aiioB (3 ko/utokBuyM X 20 6aijioB)

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

HpI/I HUCIIOJIB30BaHUHN TpaJIHHHOHHOﬁ CHUCTEMbI KOHTPOJISI 1 OICHKH YCIIEBACMO-
CTHU CTYACHTOB NOJI’KHBI OBITH npcacCTaBJICHbI KPUTCPHUH BBICTABJICHHUA OLICHOK II0 4YC-
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TBIpCX6aHHbHOﬁ CUCTEMC «OTIIMYHO», «XOPOIIO0», KYAOBJICTBOPUTCIBbHO», KHCYIOB-
JICTBOPUTCIILHO)).

Kpurepuu onieHuBaHusI pe3yJabTATOB 00y4eHUS
TaOmuna 8

Ounenka

Kpurtepuu oneHnBanus

Bricokuuii ypo-
BEHb «5»
(oTIIMYHO)

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYAEHT, OCBOMBILINN 3HAHUS, yMe-
HUS, KOMIIETCHIIUY U TEOPETUYCCKUI MaTepuai 6e3 mpoOesioB; BhIMMOJI-
HUBIIKHI BCE 3aJaHUs, IPEAYCMOTPEHHbIE Y4eOHBIM INIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKU MPOPECCHOHATIBHO-
ro IPUMEHEHUSI OCBOCHHBIX 3HAaHUH C(OPMHUPOBAHBI.

KoMnerenuun, 3akperi€éHsble 3a JUCLHUIUIMHON, ¢(pOpMHPOBaHbI HA
YPOBHE — BHICOKHIA.

Cpennuii ypoBeHb
«4»
(xoporo)

OLICHKY «XOPOILO0» 3aCTyKUBAET CTYICHT, IPAKTUYECKH ITOJTHOCTBIO OC-
BOMBILUI 3HAaHUA, YMEHUS, KOMIIETEHLIUU U TEOPETUUECKHUI MaTepuall,
yueOHBIC 33aJaHUs HE OICHEHBI MAaKCUMATBHBIM YHCIIOM OaJIJIOB, B OC-
HOBHOM C(HhOpMHPOBAII MPAKTUUECKHE HABBIKU.

Kommnerenuun, 3aKperyi€HHbIE 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — XOopomui (cpexHuii).

IToporoselii ypo-
BeHb «3» (ynoBie-

OLICHKY «Yy/J0BJICTBOPUTEJIbHO)» 3aCIyKUBAET CTYAECHT, YACTUYHO C
npo0enaMy OCBOMBILUM 3HAHUS, YMEHUsI, KOMIIETEHIIUH U T€OpEeTHYE-
CKUI MaTepuai, MHOTHE y4eOHbIe 33JaHus JINOO HE BBITOIHUI, OO

OHH OLIEHEHBI YUCIIOM 0aJIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpbIE

TBOPUTEIIHHO)
NPaKTUYECKHE HAaBBIKUA HE COPMHUPOBAHBI.
KoMnerenuumn, 3akperéHHple 3a JUCHUIUIMHON, ¢(OpMHPOBaHbI HA
YPOBHE — 10CTATOYHBIIA.
MuUHUMAJIBHBI | OLEHKY «HEYAO0BIETBOPUTEIBHO» 3aCIIY’)KMUBAET CTYIEHT, HE OCBOMBIIUI
YPOBEHB «2» (He- | 3HaHUSA, YMEHUsS, KOMIETEHIIUH U TEOPETUUYECKH Marepuai, yueOHble
YIOBJIIETBOPH- 3a/laHus HE BBIMOJHUI, IPAKTUYECKIE HABBIKU HE CPOPMUPOBAHEI.
TEJIbHO) Komnerennuu, 3akpeni€¢Huble 3a AMCUUIIINHON, He ¢()OPMHUPOBAHBI.

7. Y4eOHO-MeTOoAMYECKOEe M HH(PopMALIMOHHOE o0ecniedeHne TUCIUTINHBI
7.1 OcHOoBHasi IUTepaTypa
1. I'pomos H.B. AnanuTudeckas XUMHUS U (PU3MKO-XMMUYECKHME METOJbl aHAIM3a.
COopHUK 3a7a4 ¢ OCHOBaMHU TE€OPUHU M MPUMEPAMU PEIICHUM : ydyeOHoe mocodue /
H.B. I'pomos, O.I1. Tapan. HoBocubupck: HI'TY, 2018, 112 c. ISBN 978-5-7782-
3580-9. Tekcrt: snexrponnbiit // Jlanb: snexTpoHHO-OMOMMOTEUHast cuctema. URL:
https://e.lanbook.com/book/118497
2. Cmapvieun C.H., Jlatioakosa U.B. Ananutndeckas xumus. Y4. mocobue. M.: 13a-
Bo PTAV-MCXA, 2013. 194 c.

7.2 JlonoJIHUTEJIbHAS JINTEPATypa

1. Bacunves B.Il. Ananutuueckas xumusi: B 2 ka.: Ku. 1: Turpumerpuueckue u rpa-
BUMETpUYECKUM MeTo1bl aHanm3a. M.: JIpoda, 2007. 368 c.

2. OCHOBBI aHAJTUTUYECKON XUMHH : B 2-X KH. YUEOHHUK JUIs CTY/A. XUM. HAMp. U CIeIl.
By30B / M-Bo o0Opa3. P®;T. A. bonsmiona, I'. /I. bpeikuna, A. B. T'apmamn u 1p.;Ilox
pen. 1O. A. 3onortoBa. - 2-e u3n., nepepad. u gom. - M. : Beiciias mkona, 2002 - . -
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https://e.lanbook.com/book/118497

ISBN 5-06-003560-3. - Tekcrt : HemocpeICTBEHHBI.
K#. 1 : O6mue Bonpockl. MeToabl pazneneHus. - 2-e u3l., nepepad. u go. - 351 c.

3. Pabunosuy B.A., Xasun 3.A. Kparkuil xumuyeckuil crpaBodyHUK. M.: Xummus,
1994.

8. IlepeueHn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/AHTEepHET», HEO0OXOAMMBIX AJIS OCBOCHUS AUCHUIINHBI

1. www. anchem.ru (OTKpBITBIH JOCTYII)
2. WWW. XumukK.ru (OTKpBITHIH TOCTYII)

9. Onucanue MaTepUAIbHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOM A5
OCylIeCTBJICHHSI 00PAa30BaTEJIbHOI0 MPOLECCA MO JUCHUIIHHE

Tabmuma 8
CBegeHus 00 00eCIIe4YeHHOCTH CHIENMATM3MPOBAHHBIMY ayAUTOPUSIMH,
Ka0OMHeTaMM, JA00PaATOPUSMH

HaumeHoBanue crnenuajibHBIX OMele-

HUH ¥ IOMeIeHNH 1A caMoCcTosATelb- | OCHAIIEHHOCTH CHeNHATbHBIX OMEILIEeHU U 1o-
HOMH padoTshl (N2 yueOHOro Kopmyca, Ne MeIleHNH I CAMOCTOSAITeIbHOH padoThI
ay/INTOPHH)
1 2
JlextmonHas ayauTopus (y4eOHbIi KopIyc 1.MynpTUMUIMHAS YCTAHOBKA B KOMIUIEKCE C KOM-
Ne 6, Bonbias xumutKa) nbrorepoM 1 mr. (MuB.Ne 410124000602969)

2. TpuOyna 1 wt (MuB.Ne591742)
3. Jlocka menoBas — 3 mT.
4.Cto NMUCHbMEHHBINA — | 1T

JlekumonHas ayauropus (yueOHBII KOPITyC 1.Crenn «llepunoguueckas tadn. JI.11. MenneneeBa»
Ne 6, ayn. Ne 333) lrr. (MuB.Ne101237/1)

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

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

4. CToabpl TUCbMEHHEIC — 2 IIT.

5. Jlocka menoBast — 1 miT.

6.ITapTsl — 18 mrT.

7.Ctyn Tabypet — 36 miT.

Vuebnas naboparopus (yueOnsiii kopmyc Ne 6, | 1.BoiTspkuO# mikad 2 mt. (MuB.Ne558387/1,
ayn. Ne 232) NuB.Ne558387/2)

2.1Ixad nsa peaktuBoB 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.kad ans mocyast 1 mr. (MuB.Ne558385/2)
4.Crenp «Ilepun cuct. .M. Menneneesa 1
wT.(MuB.Ne560006)

5.Moka na6opatopnas 7 mt (MuB.Ne558384/19,
NuB.Ne558384/20, UnB.Ne558384/6,
NuB.Ne558384/7, uB.Ne558384/9, MuB.Ne558384/8,
WHuB.Ne558384/5)

6. Cton mabopatopHslii — 16 mmT.

7.Ctyn Tabypet — 30 mT.
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8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mr. (MuB.Ne 557189)

10. Motika ma6oparopnas 6 mT. (MaB. Ne 558384/1,
Hus. Ne 558384/2, us. Ne 558384/3, Nus. Ne
558384/4 NuB. Ne 558384/5, uB. Ne 558384/6)

10. Becor ananutuueckue — 1 mr. (Mus.Ne 558408/2)
11. Becol anekrponnbie — 1 mt.(MuaB.Ne 558409/4)
12. Onexrponeus — 1 mr. (MuB.Ne 558410/1)
13.Onexrpomkad cymunbHbid — 1. (MaB.Ne
558411/2)

14.ITucemenubIit cTon — 1 mT.

VYuebnas maboparopus (yuaeOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.Bermspxnoii mkad 2 mr. (MaB.Ne558387,
NuB.Ne558387/3)

2.1kad nnsa peaktuBoB 2 T (MHB.Ne558386,
NuB.Ne558386/1)

3.1Ixad mans nocynsr 2 mr. (MaB.Ne558385/1,
NuB.Ne558385)

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

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

6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/2)

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

10. Becnl ananutnyeckue — 1 m. (MuB.Ne 558408/3)
11. Becsl anexktponHsbie — 1 mt.(MuB.Ne 558409/5)
12. Dnextponeys — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmibHblid — 1T, (MHB.Ne
558411)

14.IlucemenHslid cton — | mrT.

VYuebnas nadoparopus (yueOHbIi kopiryc Ne 6,
ayn. Ne 236)

1.BoitsxHoM mkad 2 mt. (MaB.Ne558387/4,
NuB.Ne558387/5)

2.1lIxa¢ s peaktusos 2 mt (MHB.Ne558386/4,
NuB.Ne558386/5)

3.lIxad ans nocynsl 2 wt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenp «Ilepun cuct. .M. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka na6opatopnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, IuB.Ne558384/17,
NuB.No558384/18, uB.Ne558384/19,
MuB.Ne558384/8, NuB.Ne558384)

6. Cron nabopatopHsblii — 27 1IT.

7.Ctyn tabypet — 30 1.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)
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10. Motika nma6oparopnas 6mr. (MuB. Ne 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, Uus. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becor ananutuueckue — 1 . (Mus.Ne 558408/9)
11. Becol anektponnbie — 1 mr.(MuaB.Ne 558409/12)
12. Onexrponeus — 1 mr. (.(MaB.Ne 558410/2,
WuB.Ne 556072)

13.9nekrpomkad cymmnbhbiid — 1mr. (MaB.Ne
558411/3)

14.ITuceMeHHbIi cTOT — | 1mIT.

Yuebnas nadoparopus (yueOHslit koprmyc Ne 6, | 1.I{earpudyra lmt. (MuB.Ne 558412)

ayn. Ne 332) 2 Muxkpockon 1 mr. (MuB.Ne160308)

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. [.1. MenneneeBa»
lmr. (MaB.Ne101237)

5. Bechri anektpon. SC2020 1 mrr. (MuB.Ne 35077/3)
6. lkad nns mocynsr 1wt (MuB. Ne 558385)

7. Hlxa¢ mns peaxtuBoB 1 mr. (MHB. Ne558386)

8. lllkad BeITsKHOM 2 T, (MHB Ne 558387/6,
558387/7)

9.Jlocka memoBast — 1 1miT.

10. JIabopaTopHbIe CTOIBI — 15 mmIT.

11.Ctyn TaGypet — 30 mrt.

12. I[lucbmenHslii ctost — 1 mrT.

Yuraneubiii 3an (LentpanbHas Hayunas 6u0- | Iyt caMOCTOSTEIbHON paObOTHI CTY/ICHTOB
mroteka uM. H.W. JKenesznosa),
KoMHAaTBI caMoIToATOTOBKH (OOIICKUTHS)

10. MeToauueckue PEKOMEHAAINHA CTYACHTAM 110 OCBOCHUIO JTHCIHHIIIMHBI

JIJist OCBOGHUSI TUCIMIUIMHBI « XUMUSL aHAMTUYECKasy CTyACHTaM HEOOXOJU-
MO UMETh PEKOMEHJyeMble YUYCOHUKHN U ydyeOHble mocoOus. IIpu ocBoeHUM Kaxxaoi
U3 TeM AUCHUIUIMHBI CTYACHT JOJDKEH BHUMATEIbHO M3YUYUTh M 3aKOHCIIEKTUPOBATh
MaTtepuall 1Mo 3TON TeMe, MOATOTOBUTHCS K BHITIOTHEHUIO JTaOOPAaTOPHOM padOThI, BbI-
MOJIHUTH 3Ty J1Ja00opaTopHyIo paboTy B 1abopatopuu u 3amUTUTh €€. Kaxaplii u3 Bu-
JIOB y4eOHOM JEeSATeTbHOCTH OIIEHMBAETCSl B Oajllax U YYUTHIBACTCS B PEUTHHTE CTY-
JeHTa. [l caMOKOHTpPOJISI CTYIEHTOB MpeAHa3HauYeHbl MHIAWBUyaTIbHbBIC 3aJaHus,
KOHTPOJIbHBIE BOMPOCHI U YIIPAXKHEHUSI U BOIPOCHI JIsl MOJTOTOBKU K KOJUIOKBUYMY.
KoHTpoJib OCBOCHUS TEM CTYJEHTOM OCYIIECTBISICTCA B BUIEC KOHTPOJIBHBIX PaOOT U
KOJIJIOKBUYMOB.

JIns KOHCHEKTUPOBAHUS MATEPUATIOB 3aHSITUNH PEKOMEHYETCS 3aBECTU OT-
JEIbHYI0 TeTpaip U3 96 nuctoB. KOHCHMEKT KaXXI0ro 3aHATUS CIEAYEeT HAYMHATH C
Ha3BaHMs TEMbl U YKa3aHUs J1aThl €ro MpoBeJeHUs. Bce 3aronoBku pa3fenoB Mare-
puana cieAayeT YEeTKO BBIIEIATh, HApUMEp, MoJYepKkuBaHueM. Bo BpeMms 3aHATUA
clieayeT BHUMATEIbHO CJIEAUTH 3a XOJA0M MBICIIH MPEIoaBaTelis U 3al1ChiBaTh BaXK-
HeWIle ornpeeeHus, pa3bsCHEeHUsI, (OPMYJIbl, HA3BaHUS BEUIECTB, YPAaBHCHUS XU-
MUYECKUX peakiuil. Takxke Hy>KHO CTapaThCsi BOCIIPOU3BOAUTH B KOHCTIEKTE PUCYHKHU
U TaOJIUIIBI, KOTOPBIEC IEMOHCTPUPYET MpenoaaBaresib. MaTepuai, KOTOPBIN KaxeTcs
CTYJICHTY HEJOCTATOYHO MOHSTHBIM, CJIeAyeT NpopadoTaTh MO Y4eOHUKY U BOCIIOb-
30BaThCsl TOMOUIBIO TMpernoaaBaTessi. PaboTaTh ¢ KOHCIIEKTOM HYXHO €XKEHEIENbHO,
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BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMEYaHMs M BOIIPOCHI (JIJIs1 3TOTO B TETPAAM CIEy-
€T OCTaBJIATH IUIUPOKHUE TOJIs).

JIJist moAroTOBKU M (PMKCUPOBAHUS JTaOOPATOPHBIX PabOT ClieyeT 3aBECTH OT-
NEeNbHYI0 TeTpaab u3 48 nuctoB (JlabopaTtopHbli sxypHan). [Ipu noaroroBke k jado-
paTopHO# paboTe cielyeT coCTaBUTh KpaTkuid (1-1,5 cTpaHuUllbl) KOHCTIEKT TEOPETH-
YeCKOro mMaTepuala, Ha KOTOpOM OCHOBaHa JaHHas JlabopaTopHas pabota. [dns mon-
TOTOBKH KOHCIIEKTA MCMOIB3YIOT TJIaBbl yueOHUKA, PEKOMEHI0BaHHbIE MPENojaBaTe-
JIEM Y KOHCIEKT, 3alMCAaHHbIA HA 3aHATHH. TaKKe IMpU JOMAIIHEW CaMOCTOSITEIIbHON
MOJIFOTOBKE K J1a00paTOpHOM paboTe HY)XKHO HA4YEepPTHTh TAONUIIbI, MPUBEAEHHBIC B
PaKTUKyMe, U IPOU3BECTH HEOOXOIMMBIE MJIA MPOBEACHUS paboThl pacuéTsl. Jlo-
MaITHss TOJTOTOBKA SIBIIAETCS HEOOXOMMMOW 4YacThio jabopaTopHOil paboTel. bes
HEE HEBO3MOXEH OCMBICIEHHBIN MOAXOJ K BBIIOJHEHUIO SKCIIEPUMEHTOB M H3MEpe-
Hui. Kpome Toro, orpaHn4eHHOE BpeMsl, OTBOJIMMOE Ha BBIIIOJIHEHHE J1a00paTOPHOM
paboThl, TpeOyeT XOpoOIIO CKOOPIMHUPOBAHHBIX IEHCTBHM CTyIEHTa, K KOTOPBHIM
Tak)ke HE0OXOJUMO IMpeABapUTENBHO NMOAr0TOBUThCS. locne 3aBepiieHus skcnepu-
MEHTAJIbHON 4YacTu paboThl HEOOXOAMMO IMPOU3BECTH OOpabdOTKY MOJyUYEHHBIX pe-
3yJbTaTOB, C/I€JaTh BBHIBOIBI M 3alIUTUTEH PA0OTY y MperojaBaTers.

B xozne 3aHSTHS HYKHO aKTHBHO pa0OTaTh, OTBEUas Ha BOMPOCHI MperojaBa-
TEJs, y4acTBYs B AUCKYCCHH U 3ajJiaBasi COOCTBEHHBIC BOTPOCHI ISl YSICHEHUS CIIOXK-
HOTO U1 MIOHUMaHUsI MaTepuana.

Ha mepBoM 3aHATHH BCE CTYAEHTHI 3HAKOMATCS C MPaBUJIAMU TEXHUKH O€30-
NACHOCTH U 00sA3aHBI CTPOrO BBHIMOJIHATH UX MPHU MPOBEAECHUU BCEX JTa0OPaTOPHBIX
pabor.

[Ipomyck 3aHSATHII 0€3 YBOXKUTEIbHON MPUUYMHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTH (TIPOIYILEHHbIE JTA0OPATOPHBIE PAOOTHI, HEBHINIOJHEHHbIE WHIWBHUyalIbHbIC
JIOMAIlIHUE 33JIJaHus, KOHTPOJIbHbIE pa0OThI, KOJUWIOKBUYMBI) JOJIKHBI OBITh JINKBUHU-
poBaHbl. Tekymue 3aJ0JDKEHHOCTH MO WHIWBUIYAIbHBIM JOMAIIHUM 3a/IaHHSIM,
KOHTPOJILHBIM paboTaM, KOJUIOKBUYMaM M 3alluTe Ja0OpaTOPHBIX padOT JOJIKHBI
OBITh JIMKBUUPOBAHBI B TEUCHUE HECNIH MOCJIE CpOKa, 0003HAYEHHOTO B TeMaTHYe-
CKOM I1JIaHe JabopaToOpHbIX paboT, BO BpeMs olpeaensieMoe nmpenoganaTeneM. Kax-
Jasi cIemyromias Heels OmMo3/JaHus HaKa3bIBaeTCs BhIYMTaHHEM | Oaria U3 OIEHKH.
OtpaboTku 1a00OPaTOPHBIX PabOT OCYIIECTBIISIFOTCS TOJBKO B MPUCYTCTBUU M TIOJ
PYKOBOJICTBOM J1TaOOpaHTa, KOTOPBI Ha3HAYAET BpeMs OTPaOOTKH.

CamocrosiTenbHas paboTa CTyI€HTOB HaJl KypCOM aHAJTIMTUYECKON XUMUU 3a-
KJIFOUAeTCA B CUCTEMAaTUYECKOM paboTe ¢ yYEOHMKOM U JIEKIUSAMU, TOATOTOBKE K J1a-
OopaTopHBIM paboTaM, KOHTPOJIbHBIM paboTaM M KoJulokBuyMaMm. Ocoboe MecTo B
CaMOCTOATENbHON paboTe 3aHMMAET BBIIIOJIHEHHE WHIWBUIYAIbHBIX JIOMAIIHUX 3a-
JAHUHM, KOTOPbIE MO3BOJISIOT OCYILECTBIIATh CAMOKOHTPOJIb YCBOCHHUS YYEOHOro Ma-
Tepuayia, MPUBUBAIOT HABBIKA TMOHMCKA HEOOXOAMMOM XMMHUYECKOW MHMOpManuu u
HEOOXOJMMBIX B OYyIylIed MPaKTUYECKOW NESITeIbHOCTH OaKalaBpOB XMMHYECKHUX
pacyeToB.

[Ipu permennn 3amad HEOOXOIUMO OMUPATHCS HA JTAOOPATOPHBIA MPAKTUKYM,
YTO MOMOKET B BBIIOJIHEHUU WHJMBUAYAIBHOTO JIOMAIIIHETO 3aJlaHUsl, KOHTPOJbHOU
paboThI ¥ KOJIJIOKBUYMA, KOTOPBIE 3aBEPIIAIOT KAKIYIO TEMY Kypca.
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Buabl v gopmMbl 0TPAGOTKH NPONYWEHHBIX 3aHSITHI

IIpomymieHHple JEKUMH CTYAEHT OTpabaThiBaeT CaMOCTOSITENBHO, H3ydas
y9EOHUK ¥ IOMIONHUTENBHYIO JIUTEPATYPY 110 COOTBETCTBYIOIHMM TEMaM.

Crynent, npomycTuBiInit 1abopaTopHble 3aHsTHsI, 00s3aH MOATOTOBUTE KOH-
CTIEKT TPOITYIIEHHOM 1a6opaTopHOi paboTH U B MPUCYTCTBUM J1abopaHTa Kadeapsl
orpabotats €€ B cBOGoAHOE OT 3aHaATHil BpeMs. CTygeHT 6e3 KoHCIeKTa Jaboparop-
HOM paGoTHl He JOMycKaeTcst 10 oTpaboTku. [locne BBITONHEHHS TabopaTOpHO# pa-
00TBI TaOOPaHT B KOHCIIEKTE CTABUT AATy OTPAOOTKHU U MOAKCE.

Tekymue 3aqOMDKEHHOCTH 10 WHAWBHIYAJIbHBIM AOMALIHAM 3aJaHUSAM, KOH-
TPOJBHBIM PaGoTaM, KOJIIOKBUYMaM ¥ 3alluTe JaGopaTOpHBIX paGoT HOJKHBI OBITH
JIMKBUOVPOBAHEl B TEYEHHE HEIENd IOoClie CpoKa, 0003Ha4EHHOr0 B TEMaTHYECKOM
iaHe 1abopaTopHEIX paboT, BO BpeMs, ONpeAensieMoe IpernoaBaTesieM.

11. MeToan4yecKkne pexoMenaauuy MpenojaBaTesisivM o opranu3aliy 00y4eHHst
no AHCUHUIITHHE

Crenuduka JUCUMIUIAHBL «XHMHS aHATATHYECKAs) 3aKII0YaeTcs B HEpas3-
PBIBHOM CBSI3M TEOPUH C IIPAKTHKOH. TeopeTuieckue 3HaHUsA, KOTOPbIe CTYACHTRI 10~
JNIYYalOT TPH CaMOCTOSTENLHON IOJATOTOBKE, MOATBEPKAAIOTCS W YCBAaUBAIOTCA Ha
Na60paTOpHBIX 3aHATUSX. sl yCHENHOro yCBOGHHs MaTepuana HeoOXOMMEl 3Ha-
HHS HEOPTAHMYECKOM XUMHUH B 00BEME, TIPe/ly CMOTPEHHOM T'OCY IapCTBEHHBIM obpa-
30BATENBHBIM CTAHIAPTOM BEICIIETO OOpa3sOBaHMs, MATEMATUKH ¥ JJIEMEHTapHOU
cTaTHCTHKHY. []OBBIIEHNE YPOBHS 3HAHHH IO XMMUH y CTYJEHTOB HEPA3PBIBHO CBS-
3aHO C TIOMCKOM M BHEIPEHHEM HOBBIX MyTel COBEPIIEHCTBOBAHUS METOAMKHU IIpe-
MOaBaHuA:

- HCIONB30BaHME Pa3HOOOpasHBIX (OPM, METOJOB ¥ NPUEMOB AKTHBH3ALMH
[I03HABATENBLHOMN AEITENBHOCTH yIauXes (B T.4. HHTEPAKTUBHBIX);

- UCIIONB30BAHME HATTAAHOrO MaTepHana: Tabiul, pHCYHKOB, CXEM, IIPHPOA-
HBIX MAHEpAJIOB, IEMOHCTPAIIUS OIIBITOB;

- peleHHe XUMHUYECKHX Pacy&THBIX M KCIEPHMEHTAIBHBIX 3a/lad KaK MEeTOf
00yueHUs XMMHH;

- KOMIBIOTepU3aLust 00yYeHNs;

- HCIONB30BAHKE PasIMYHbIX (OPM OpTaHM3AUMM CaMOCTOATENHHOH PaGoThL
CTYZEHTOB: MHAUBHIyaNIbHasl, TPYNIOBAs, KOTIEKTUBHAS;

- OpraHu3aLyis HHIMBHIYaIbHON PaboThl CTYACHTOB C YIETOM YPOBHSA TOATO-
TOBKH,

- CHCTeMaTH4ecKdi KOHTPOJb 3HaHUH B Iporecce o0ydeHus (MpoBepKa MHIK-
BYTyaJIbHBIX 32J{aHMH, IPOBENEeHNe KOHTPOIBHBIX paboT, KOIIOKBHYMOB, PHEM Jia-
6opaTOpHEIX pabor).

Mporpammy paspaborana:

Esnuceepa O.B., k.6.H., TOLEHT é Wil
(monyor)
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PEINEH3USI
Ha pabouyio mporpamMmy MoayabLHoMN JHcHILIMHEL «51.0.03.02 Xumust aHATHTHYECKASD),
moayb «B51.0.03 Xumus» OIIOII BO no nanpasienuio 35.03.03 — «Azpoxumus u azpono46o-
gedeHue», HanpaBJieHHocTH (Mpoduian) «'eHeTHUECKAsi H ArPOIKOIOrHYECKAST OLEHKA OB,
«ArpoxnmMuiecKoe ofecnedenne arpoTeXHoI0THiD (KBaTH(HKaUHUs BTy CKHAKA — 6aKa-
JIaBp)

BopucossM B.A., npodeccopom Kadeaph! MOYBOBEEH S, [EOJIOTHHA ¥ JTaHAWa(TOBEJCHHAS,
®T'BOY BO Poccuiickuii rocyapcTBeHHBIH arpapHbiii yrusepcuteT - MCXA umenu KA. Tumu-
pA3€Ba, MOKTOPOM GHOIOTHYECKHX HayK, IpodeccopoM (aanee 0 TEKCTY PENEH3EHT), MPOBEIeHa
peueH3us paboueit nporpammer aucuuuiaHbl «b1.0.03.02 Xumus aHaTHTHYECKAN» OIIOII BO no
Hanpasnenuto 35.03.03 — «Azpoxumus u azponoysogedeHuey», HarpaBIeHHOCTH (upopumu) «I'ene-
THYECKas M arpO3KOJIOTHYECKAs OlEHKa MOYBY, K ATPOXHMHYECKOE 0becredeHre arpOTEeXHOJIOIHi»
(6axanaspuar), paspa6orannoit B ®IT'EOY BO «Poccuiickuii rocy1apcTBEHHBIH arpapHbIi yHHBEp-
curer — MCXA nmenn K.A. Tumupssepa», Ha kadenpe xumun (paspabordnk — Emuceesa 0.B.;
JIOLEHT Kadephl XMMHH, KAaHIUAAT GHONOTHYECKHX HAYK, IOLEHT). ‘

PaccMOTpeB NpeicTaBlEHHBIE HA PENEH3HIO MATEepHaNbl, PELEH3EHT NPUILIE K CIIeAyIoIIHM
BEIBOZAM:

1. IlpexbsiBenHas paboyas nporpamma TUCIHIUIHEE! «B51.0.03.02 Xumus aHaMTHICCKAD)
(nanee o Texcry IIporpamMma) coomsemcemeyem tpe6opanusam PI'OC o HapaBICHHIO 35.03.03 -
«Azpoxumus u azponousosedenue». IlporpaMma codepoicum BCE OCHOBHBIE PA3/ICIEL, COOMEEMC-
gyem TpeGOBaHMAM K HOPMATHBHO-METOJMYECKHM JOKYMEHTAM. ,

2. IlpencrapnenHas B [IporpamMme akmyaabHocms y4ieGHOH TUCIMIUTAHBL B paMKaX peai-
samuu OITOI1 BO ue noonesicum comHenuio — TUCUHMIUIMHA OTHOCHTCH K 00s13aTeIbHON 4acTH
yge6HOTO mnkia — b1.

3. IlpencrasnenHsie B IIporpamMme yeau NUCLHMIUIMHBI coomeemcmsyiom TpeOoBaHUAM
®I'OC nanpasienus 35.03.03 — «Azpoxumus u azponoy6oeedeHue».

4. B cootsercTuH ¢ [Iporpammoii 3a mucnmmanHo# «51.0.03.02 XuMus aHamuTHIECKad»
3aKpervieHa 1 Kkomnemenyua. [INCUHAIIIHHA «b1.0.03.02 XuMHsa aHATUTAYECKAA» U MPENCTaBICH-
nas IIporpaMMa cnocobna peanuz06ambp €€ B OOBABIECHHBIX TPEOOBAHUSAX.

5. Pesynvmamyl 06y4enus, NpeacTaBieHnble B [IporpaMme B KaTErOpHAX 3HATh, yMETh,
BIAZeTh coomeemcmeyiom cCielU(UKe ¥ COACPIKAHUIO TACIMIUIMHEI H QeMOHCMPUPYIOMm 803MOJIC-
HOCMb TIOTyYEHHS 3aIBJICHHLIX PE3YIbTAaTOB.

6. O6mmas TpyX0EMKOCTh JTHCLHUITHHBI «B51.0.03.02 XuMus aHaJIUTHYECKAS» COCTABIIET 3
3auéTHBIX equuuIbl (108 yacos).

7. WnbopMauus 0 B3aHMOCBSA3H U3Y4aeMbIX QMCLHIIIMH M BOIPOCAM HCKITFOYCHUS Iy6m-
poBaHHs B CONEpXAHWM IHCLHMILMH coomeéemcmeyem NEeUCTBUTENBHOCTH. JIMcIUIUIMHA
«B1.0.03.02 Xumus aHaTHTHYECKas» B3aMMOCBs3aHa ¢ apyrumu mucnmmmnamvu OIIOII BO u
VYye6Horo miana no HanpasieHuio 35.03.03 — «Azpoxumus u azponousosedenue» ¥ BOIMOXKHOCTE
Ty6IMpOBaHHAS B COJCP)KAHHH OTCYTCTBYCT.

8. TlpencrasnenHas [IporpaMma IpeamnonaracT HCIONBE30BAHHE COBPEMEHHBIX obpa3oBa-
TeJBHBIX TEXHOJIOTHH, HCIIOTb3yeMble NIPH PealM3allMy PasIMIHbIX BUIOB yueOHOH paboTel. Pop-
MBI 06pa30BaTeNbHBIX TEXHONOTHI coomeememeyiom creniduke IMCUHAILIMHEL.

9. IIporpamma aucuumuusbl «b1.0.03.02 Xumus aHanuTHYeCKas» NPEIIONaraeT 3aHsTH
B MHTEPAKTHBHOH (opMme.

10. Bugsl, cofiepXanue H TpyIOEMKOCTh CaMOCTOATENIbHOR paboThl CTY/JECHTOB, NPEACTaB-
nennsie B IIporpamme, coomeemcme@yiom TpeGOBaHMSIM K IOArOTOBKE BBITYCKHHMKOB, COHEPXKa-
mumcs Bo @T'OC BO nanpasieHus 35.03.03 — «Aepoxumus u azponoygosedeHuex.

11. IlpencrapneHHbIe U onucanuble B [Iporpavme hopmel mekyweii onenK: 3HaHMK (HEIH-
BHyaJbHbIE 3a/[aHNs, KOHTPOJIbHEIE PabOTHl, KOJUIOKBAYMBI, 3allKMTa JaOOPaTOpHBIX paboT), co-
omeemcmeyiom crieuduKe JMCUMIITMHEL H TPEOOBAHKAM K BBITYCKHHKAM.

dopMa IPOMEXKYTOYHOTO KOHTPOJA 3HAHHMI CTYNEHTOB, NpPeAyCMOTpeHHas [IporpamMmoi,
ocywecTBAeTcs B HopMe IK3aMCEHa, UTO coomeemcmeyem CTaTyCy MMCIMILTHHBL, KaK JICIATLIH-
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Hbl 0053aTeNLHOM YacTh yyebHoro nukna — b1 ®T'OC nanpasnennus 35.03.03 — «dzpoxumus u ae-
ponoygogedeHuex.

12. ®opMBbI OUEHKH 3HAHUHA, npejcrasiaeHnele B [Iporpamme, coomseememayiont cnenuduxe
IHUCUHIUIMHBL M TPEOOBAHKAM K BBITYCKHHKAM.

13. Yye6no-meTonmueckoe obecnieyenye AMCHUILTMHEI PEACTABIEHO: OCHOBHOH JIHTEpa-
TypO# — 2 uCTOYHHKa (6a30BbIi YUeOHHK K y4eGHOE MOCO6He [l caMOCTOATENBHOM paGoThI), 0=
TNONHHTEIBHON NUTEpaTypoit — 3 HanMeHoBaHHUsl, VIHTepHET-pecypchl — 2 MCTOYHHKA M coomeem-
cmeyem tpebosanusm PT'OC nanpasnenus 35.03.03 — «Azpoxumus u azponoieosedeHuem.

14. MatepunansHo-TexHuYeckoe ofecrieuenne AUCLMILIMHEL COOTBETCTBYET CHeElH(HKe
maciuuiiHb «51.0.03.02 Xumus anamtyeckas» # obecreyrBaeT UCIIOIb30BAaHHE COBPEMEHHBIX
00pa3oBaTeNbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOIOB O0yYeHH .

15. MeTonnueckue peKOMEHJALMH CTyJEHTaM i METOAUYECKHE PEKOMEHAALMH NpernojaBa-
TeJSIM TI0 OpPraHM3alMH 06YYeHHs MO NUCIHIUIMHE JAIOT HpeicTaBieHne o crnennduke obydeHus
mo qucuuiuvee «b1.0.03.02 Xumus anatuTHIecKas».

' OBLIME BHIBOJBI

Ha ocHOBaHMH NPOBENCHHOW PELIEH3MH MOXKHO CHENATh 3aKJIIOYEHHE, YTO XapaKTep, CTPYK-
Typa H coiep)kaHue paboueit mporpammel aucudmmeel «51.0.03.02 Xumus aHamuTHIECKAs
OIIOIT BO mo nanpasnenuio 35.03.03 — «Aepoxumus u azponougogederue», HaNPaBICHHOCTH
(npopumm) «eHeTHYECKAs U aTPOIKOJIOTHYECKAs OEHKa [0YBY», ArpOXHMHYECKOe obecneyeHHe
arpoTeXHONOTHil» (KBanH(pHKalHA BBITYCKHNKA — 6akanaBp), paspaboranHas Emuceesoit O.B., fo-
LIEHTOM KadeIphl XMMHH, KaHIHIATOM GHOTOTHYECKMX HayK, JOUEHTOM COOTBETCTBYET TpeGoBa-
ausM PT'OC BO, coBpeMeHHBIM TpeOOBaHUAM YKOHOMUKH, PhIHKA TPyJa M MMO3BOJIMT IpH €€ pea-
JIM3AIHA yCIENHO 00eCeIUuTh ()OPMHPOBAHKE 3asABJECHHBIX KOMIIETEHLIUH.

Penensent: Bopucor B.A., npodeccop kapenpsl NoYBOBEACHHUS, I€ONOTHH U nasamadTOBEIEHHS,
PoccriickMil roCyapCTBEHHBIM arpapHblii yHHBepcuTeT - MC umenn KA. Tumu-
pA3eBa, JOKTOp OHONOTHYECKHX HayK, Ipodeccop (/
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