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AHHOTADNUS

paboyell nporpamMmbl Y4eOHOM QU CHHIIIHHBI
b51.0.10.02 «cAHanuruyeckast XuMuUusH»

JJIst ToAroToBKuU 0axasaBpa no Hanpasiaenuio 19.03.01 buorexuoJsiorus
HANpaBJEeHHOCTH « BHOTEXHOIOrHsI MUKPOOPraHU3MOB»

Ieas ocBOeHHs] AHMCHMIVIMHBE: L[eNbI0 MUCHUITIIMHEI «AHAIUTHYECKAs XU-
MHUSI» SIBJISIETCSI OCBOEHHME CTYAEHTAMH TEOPETHUECKUX OCHOB aHATIMTUYECKON XUMUMU,
KOJIMYECTBEHHOIO aHa/M3a CJIOXKHOro OMOJOrHYecKOro marepuana, NnpuobpereHue
YMEHHI U HaBBIKOB paboThl ¢ 1abOpaTOpHBIM 000pYJOBAaHUEM, XUMUIECKON MOCY-
JI0H, U3MEPUTEJILHBIMY [TPHOOPaMH ¥ peaKTUBAMMU, BBIITOJIHEHHUS paCYETOB Ha OCHOBE
[OJIyYE€HHBIX 3HAHWM M YCIELIHONO OCBOEHHS IOCHEAYIOUX AUCLHILIMH W HC-
[10JIb30BaHus B Oy 1y1ueil npodecCHOHaIbHON AesITETbHOCTH.

MecTo AMCUMILIHHEBI B y4eOHOM IJIaHe: JHCUMIIHHA BKJIIOYEHa B LK1 b1,
oOsi3aresibHas 4acTh, JMCIMIUIMHA OCBAaMBAETCS BO 2 CEMECTPE 10 HAIpPABIECHHUIO
noarorosku 19.03.01 buorexHonorus.

Tpebosanus K pesyabTaTam 0CBOCHHS JUCUUIIMHBI: B PE3yJIbTATe OCBOE-

HUS JIMCLIMILIMHBI (GOpMUpPYIOTCs cieayrouue kommerenun: OINK-1.1, OIK-1.2, OIK-
13

Kparkoe coaepkanue JHCHHIUIMHBE: PEAMET U 3ala4Yd aHAJMTUYECKOH XH-
MHH, KJIacCH(pUKALMs METOJ0B aHAIUTUYECKOH XHMHH, KAYeCTBEHHBIM M Kojude-
CTBCHHDIM aHa/K3, OCHOBHLIE METOJbI KOJMYECTBEHHOIO aHaNu3a, TUTPUMETpHYE-
CKMH aHalli3, KUCIIOTHO-OCHOBHOE, KOMIUIEKCOHOMETPHYECKOE W OKHCIIUTENLHO-
BOCCTAaHOBHUTEJILHOE TUTPOBAaHKE, 'PaBUMETPUYECKHUN aHallu3, CTaTUCTUYecKas obpa-
0oTKa pe3ysbTaTOB aHAIN3A.

O6was Tpyaoemkocrs qucuuniannst: 108/3 (yacos/3au. en.)

ITpomeskyTouHBIil KOHTPOJIL: 3a4eT

1. Ilesb 0CBOEHUS AHCUHILJIHHBI

Llesbto JUCUUIUIMEEl «AHATUTHYECKas XUMUSL» SIBJISETCS OCBOGHHE CTY IeHTa-
MU TEOPETUYCCKUX OCHOB aHAJIMTUYECKON XUMHU, KOJMYECTBEHHOIO aHAJIU3a CIIOXK-
HOro OMOJIOrHYECKOro MaTepyala, IpuobpeTeHne yMeHUi U HaBBIKOB paGoTHl ¢ Ja-
OopatopHbiM 060pyI0BaHHEM, XMMHYECKOH MOCY10H, H3MEPHUTENBHBIMU npubopamu
1 peaKTHBaMH, BBIIIOJIHEHMs pacyéToB Ha OCHOBE IOJYYEHHBIX 3HAHUH Ui yCIlell-
HOT'O OCBOCHHMS [TOCJICAYIOIMX JIMCLMIUIAH | UCII0/IB30BaHus B Oynymiel npodeccu-
OHAILHOH JeATEeIbHOCTH.

2. MecTo JHCUMIIMHBI B Y4eOHOM npouecce

Aucruninuaa «AHanuTudeckas XUMHUs BKIIOYEHA B 00s3aTeNbHbIH IepeueHs
JUCLHUIUIMH y4eOHOTO IuiaHa. JIMcuuIuiMHa « AHATUTHYECKAS] XUMUS» peanu3yeTcs B
coorsercrBum ¢ Tpebosanuamu PI'OC, npodeccronansroro cranaapra, OITOIT BO
1 yuebHoro ruiana rno Hanpasiesuo 19.03.01 BuorexHonorusi.

[penmectyromuit Kype, Ha KOTOpoM GasupyeTcsl JUCHUIUIMHA «AHATUTHYE-
CKasl XumuaA», ABngercs «Heopranmudeckas XuMus» B 00bEME, NMPELYCMOTPEHHOM
rocy/1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICLIETO 0Gpa3oBaHUS.



Jucuunirna «AHaIUTHYECKass XUMUS» SIBISETCS OCHOBOIIOJIAralolien Juist
U3YYEHHUs CHEeIyIOIUX NUCHUIUIMH: «Opranuyeckas XUMus», «Dusnyeckas u KoJ-
nounHas Xumus», «Muxpobuonorua», «buoxumus», «POU3NONIOrUS pacTeHHUi»,
«be30nacHOCTh KU3HEAEATENbHOCTHY, «OCHOBBI MOJIEKYJISIPHOM GHONIOTHIY» U JP.

Oco0eHHOCTBIO JMCLMIUIMHEI SBISETCS NPUMEHEHHEe Cepbe3HOM TeopeThdye-
CKOH IOJArOTOBKH IIpH (POPMUPOBAaHMM HABLIKOB pabOTHI B XMMUYECKOU J1abopaTo-
puu.

Pabouas nporpamma JUCUUIUIMHEI « AHATUTHYECKAST XUMUS» JUIsI MHBAIUIOB U
JIMLL ¢ OrPAaHMYEHHBIMH BO3MOMKHOCTSMH 30pOBbsI pa3pabaThiBaeTCsi WHAUBUIYAIb-
HO C y4eTOM OCOOEHHOCTEH INCUXO(HU3MYECKOro Pa3BUTHS, WHIUBUAYAIbHBIX BO3-
MOYKHOCTEH U COCTOSIHUS 3/I0POBbsl TAKMX 00yYarOLIHXCsl.

3. Ilepevenn mIanupyemMbIX pe3yjbTaTOB 00Y4YeHHsI 10 JUCLHIIHHE,
COOTHECEHHBIX ¢ MJIAHMPYEMbBIMH Pe3yJIbTATaAMH OCBOeHHH 00pa3oBaTe/ILHOM
NporpaMmmbl

Mzydenne nanHol yueOHON MMCHMIIMHBI HAlpaBleHO Ha (HOPMHUPOBaHUE Y
00yuaronmxcst KOMIETeHIIUH, ITpeCTaBIeHHBIX B TabuuLe 1.
4. CTpyKTYpa H coiepKaHue JUCHHNIHHBI

4.1 Pacnpepesenue Tpy10€MKOCTH JHCUHIUVIMHBI 10 BHAaM paGoT B cemecTpe
OO6wuias Tpyn0€MKOCTh AMCUMIUIMHEI cocTasisier 3 3ad. en. (108 wacoB), mx
pacrpezieJieHne 110 BuaaM paboT B cemMecTpe IMPeACTaBiIeHo B Tabuie 2.



Tabnuua 2

Pacnpejiesienne Tpya0éMKOCTH AMCHMIIHHEDBI 10 BHIAM paboT B cemecTpe

Tpynoémrocrs
Bujt yue6noit padorsl Lk B T.4. 110 2
ceMecTpy
O6mast Tpy10€MKOCTS JIMCHUIUIHHEI 110 yueGHOMY ILIaHy 108 108
1. Konrakruas pagora: 46,4 46,4
Ayaurophasi pabora 46,4 46,4
I G oM yucihe.!
nexyuu (J1) 14 14
aabopamopneie pabomer (JIP) 30 30
KOHCYIomayuu nepeod IK3ameHom 2 2
KoHmaxkmuas paboma na npomescymounom konmpone (KPA) 0,4 0,4
2. Camocrositesnbuas padora (CPC) 61,6 61,6
CAMOCMOAMENLHOE U3yHeHUe Pazdenos, camonod2omoska (npopa-
OOmKaG U NOGMOPENUE NEKYUOHHO20 MAMEPUANA U MAMEPUANA 37 37
YUeBHUKOG U Y4eOHbIX nOCOOUI, NOO20MOBKA K nabopamoprvim 3a-
HAMUAM, KOJAOKGUYMAM U M.O.)
[To020mosKka ik sx3ameny (konmponv) 24,6 24,6
| Bujt npomesxyTousoro KOHTPOJIS: Ok3ameH
4.2 Conepxanue AHCUHIIHHBI
Tabnuua 3
TemaTuyecknii nan y4e6Hoi AHCHHIIMHBI
HaunmenoBanmne pasaenos u rem Aynu'm_pnafl pabers Bisynaro
AHCHHTIHH (YKPYITHEHO) Beeno L JIP:: TIRE g
pabora CP
Paszjen 1 «Turpumerpuueckuii anaans» 70 12 30 - 28
Tema 1 «KucnoTH0-0CHOBHOE THTPOBAHKE 32 6 16 . 10
Tema 2 «Kommiekconomerpuueckoe 17 2 6 - 9
THTPOBAHHE
Tema 3 «Oxucnurensuo- 21 4 8 - 9
BOCCTAHOBHUTEIILHOE THTPOBAHHE)
Pasjien 2 «'paBumerpuyecknii ananus» 11 2 - - 9
Tema 4 «I'paBumerpuyeckuii anamus» 11 2 - - 9
KoHcybraius nepeji 9K3aMeHoM 2 - - 2 -
Konrakrnas paGora Ha npoMexyToaHOM 0,4 - - 0,4 -
KonTpose (KPA)
Ilojroroska K sx3ameny (KOHTPOJIB) 24,6 - - - 24,6
Beero 3a 2 cemectp 108 14 30 2,4 61,6
HToro no qucuuminne 108 14 30 24 61,6

Pasjnen 1 « Turpumerpuyeckuii anamus

Tema 1 «Kucnorno-ocHosnoe TUTPOBAHHUE

3aKOH OKBHBAJICHTOB; TEXHHKA TUTPOBAHUS; CIIOCOBbI TUTPOBAHUS; CTAHIAPT-
HbIC BCLUECTBA; TPEOOBAHMS K CTAHIAPTHBIM BEIECTBAM; CTaH[IapTHbIE PAaCTBOPEHI;
HCPBHYHLIC CTAHAPTHBIC PacTBOPbI; BTOPUYHBIE CTAHIAPTHBIE PACTBOPEI, paGoume
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pacTBOPbI; CTAHJAPTU3UPOBAHHBIE PACTBOPLI; TPeOOBAHUS K peakuUusM; IpUMEHse-
MBIM B TUTPUMETPHUYECKOM aHajiu3e; OCHOBHBIE pabo4ue pacTBOPEI B KUCIOTHO-
OCHOBHOM THTPOBAHMH; OCHOBHBIE CTaHJAPTHHIC BELIECTBA B KUCJIOTHO-OCHOBHOM
TUTPOBAHMY; BELIECTBA, ONpPE/e/IsieMble METOJOM KHUCIIOTHO-OCHOBHOI'O TUTPOBAHHSI;
[OCTPOCHHE KPUBBIX TUTPOBaHMS, (PUKCHPOBAaHHWE TOYKHM SKBUBAICHTHOCTH, BBIOOD
WHJIMKATOPa; NPUIOTOBJIEHHE pabO4YKMX pacTBOPOB XJIOPOBOJOPOIHOM KHCIOTHI U
PMAPOKCH/A HATpusl; [PUrOTOBJIEHME CTaHIAPTHOrO pacTBOpa coabl (kapGoHaTa
HATPHsl); CTaHJApTH3alUs PabouuX pacTBOPOB; OINpEe/EIEHHEe COAEPIKAHUS XIIOPOBO-
A0pOjIHON ¥ (HOCHOPHON KUCIIOT B PpacTBOpaX; XKECTKOCTH BOJBI; ONpPEIeNIeHHE KECT-
KOCTH BO/Ibl; BEIYMCIIEHHE PE3YJIbTATOB; OIUMOKU KHCIOTHO-OCHOBHOTO TUTPOBAHHUSL.

Tema 2 «KommieKCOHOMETPHUYECKOE TUTPOBAHUEY

KommiekcHble COeIMHeHMs; KOMILIEKCO00pa3oBaTeNln; KOMILIEKCOHBI, KOM-
riekcon I (DATA); neHTaTHOCTD; JTUraHAbL, XeNnaTsl; XeaaTHeIN 3Q(eKT; KoMIIeK-
COHATBI; (PUKCHPOBAHHE TOYKHM YKBMBAJIICHTHOCTH, METAJUIOMHIAUKATOPLI; IPHOXPOM
4€pHBINA T; MypeKkcHa; TeXHHKa KOMIUIEKCOHOMETPHYECKOrO TUTPOBAHUS; BELLECTBa,
OIpeJieIsieMbIe METOJIOM KOMIIEKCOHOMETPUUYECKOTO TUTPOBAHMUS; OCHOBHEIE CTaH-
JlapTHble ¥ paboyde pacTBOPHI METOJ@; IPUrOTOBJIEHHE CTAHIAPTHOrO pacTBOpPa
OITA; onpenesnenne cojepKaHus MarHusi B pacTBOpE; OINpENeNieHHe COAepPIKaHUs
Martusi 4 KaJbpliksl B paCTBOPE IIPY COBMECTHOM IPUCYTCTBUHU; MACKUPYIOLIKE areH-
Tbl; pas3/ieJIeHHe HOHOB; BBLIYMCIIEHHE PE3YJIbTATOB; OLIMOKM KOMILIEKCOHOMETpUYe-
CKOI'O TUTPOBAHHUSI.

Tema 3 «OxuciuTeIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE

OKMCINUTENIBHO-BOCCTAHOBUTEILHEIE peakuuy; OKHUCIIUTENIBHO-
BOCCTAHOBUTEIIbHBIE [MOTEHIHMANbI; TEXHUKA OKHUCIUTEIbHO-BOCCTAHOBUTEILHOIO
THTPOBAHUS; NEPMAHIAHATOMETHS; JUXPOMATOMETPHsI; HOLOMETpPHUs; OCHOBHBIE pa-
0ouKe pacTBOPbI METOJIOB; OCHOBHBIE CTAHJAPTHBIE PACTBOPHI; CIIOCOOBI (PUKCHPO-
BAHHMs TOUKM SKBUBAJICHTHOCTH B OKHC/IMTEILHO-BOCCTAHOBUTEIBHOM TUTPOBAHUM;
Pe/lOKC-MHIMKATOPBI; OE3bIHAMKATOPHOE TUTPOBAHHE; ABTOKATAIIN3; [IPUIOTOBICHHUE
pabouero pacTsopa InepMmaHraHata Kajus; NPHIOTOBJIEHHE CTAHAAPTHOIO PAacTBOPA
OKcajlata HaTpus; CTAHIApTH3aLMs pacTBOpa I[epMaHraHaTa Kallus; OIpelesieHue
Kejlesa INepMaHraHaTOMETPUYECKHMM METOIOM; BBIYMCICHHE Pe3yJIbTaTOB; OLIMOKH
METO/d OKHCIINTEJIbHO-BOCCTAHOBUTEIHLHOIO TUTPOBAHHMSL.

Pasnen 2 «I'paBumerpuyeckuii anamns»

Tema 4 «I'paBumeTpuuecKuil aHATU3Y

Texnuka nposeaeHMs TPaBUMETPUYECKOrO aHANN3a; OCAIKU: KpHCTaJjuye-
CKHE 0CaJIKi, aMOpP(HbIE OCAIKH; OCAUTENh; BEIOOp OCAAUTENIS; KOJTMIECTBO OCAIHU-
TeJIst; Ocax/ieHne; ocaxaaemast (popma; rpaBUMeTpHUecKkas (Becosas) ¢popma; Tpebo-
BaHMsi K OCa)KZaeMOM M BeCOBOH (hopmam; (akTop nepecyera; NMPOU3BEIEHHE pac-
TBOPUMOCTH; PAacTBOPUMOCTb; YCJIOBHs 00Opa3oBaHMsl M BBINAJEHHS OCAJKa; LIEHTP
KPUCTAJUIM3ALMK; MACKHPYIOLIME areHThbl; pa3jelieHHe HOHOB; COOCaXIECHUE, aj-
COpPOLHMsL; OKKIIO3Msl; H30MOP(HU3M; ONHOMMEHHBIE HOHBL; COJNEBOM 3(deKT; TeMite-
patypa; Ipupojia pacTBOPHUTENIS, peaKlys Cpeibl;, CTapeHHe 0CajKa; TEXHHKA B3Be-
UIMBAHKS HA AaHAJIMTUYECKMX BeCax; TOYHOCTh B3BELIMBAHMUS; IOCTOSIHHAS Macca; Jie-
KaHTalus, (QUIbTPOBAHKE; NPOMbIBAHHE OCAJIKA; 030JEHHE; NPOKATUBAHKE, BBIYUC-
JICHUE PE3yNbTaTOB B IPABUMETPUYECKOM aHalU3e; OLIMOKH B IpaBUMETPHYECKOM
aHajuse.



4.3 Jlekuun/mnaboparopuble 3aHSITHS

Tabmuna 4

Coaepranne nekunii/1abopaTopHOro NpakTHKyMa H KOHTPOJIbHbIE
MepONpUSITHSI

Ne
n/n

Ne paszena

Ne i nazsanne nexunii/
1a60pPATOPHOro NPAKTHKYMA

Dopmupyembie
KROMIeTeHuHu

Bupn
KOHTPOJILHOTO
MEpPONPHATHS

Kou-Bo
HACOB

Paspmen 1. Tu

TPHUMETPHYECKHH aHaIu3

42

Tema 1.
Kucnorho-
OCHOBHOE
TUTPOBaHUE

Jlexums Ne 1. Ipenmer u 3amaun
AHAIIHTHYECKON Xumuu. Ousn-
YECKUH, XUMHUECKHH H (hPU3HKO-
XumMuyeckui ananus. Kave-
CTBEHHBIH M KOJIMYECTBEHHBIH
aHasn3s,

JlaGoparopuas padora Ne 1.
«IIpurorosnenne paboyero pac-
TBOpa XJIOPOBOJAOPOJAHOH KHC-
JIOTBI».

JlaGoparopnas paGorta Ne 2.
«llpurorosnenne paGoyero pac-
TBOPA FMJIPOKCH/IA HATPHUSD.

JlaGoparopuas paGora Ne 3.
«I1puroToBIEHHE CTAHIAPTHOTO
pacTBopa KapOoHaTa HaTPHsI.

Jlexums Ne 2. Turpumerpuue-
CKUH ananus. KucnorHo-
OCHOBHOE€ THUTPOBAHHE,

Jlaboparopuas pabora Ne 4.
«Cranaaprasanus pabouero
pacTBopa XJIOPOBOIOPOIHOM
KHCIIOTBIY.

Kourposbnas raboparopras
pabora Ne 5. «Onpenesnenue

[ocrpoenne kpuBbIX THTPOBA-
HHSL.

KapOOHATHOM KECTKOCTH BOIBIY.

Jlexiust Ne 3. Ouuubku B aHamu-
THYECKHX OIpEIeICHHUsX

JlaGoparopuas paGora No 6.
«Cranaaprusaius paboyero
pacTBoOpa r'MApOKCHIA HATPHSIY.

KownrponsHas naGoparopuasi
pabora Ne 7. «Onpenenenne
XJIOPOBOJIOPOHOM KHCIIOTBIY.

Tema 2.
Komriuiex-

Jlexuns No 4. Komiuiekcono-
METPHYECKOE THTPOBAHKE

COHOMET-
puueckoe
THTPOBAHHE

JlaGoparopuas paGora No 8.
«IIpurorosnenue cranmapraoro
pactBopa 9JITA»,

OIIK-1

saiura 1abo-
paToOpHBIX pa-
6ot

HHIUBUIYAITb-

HOE 3aJ1anue,

KOHTPOJIBHASI
pabora

3amura nabo-
paTopHBIX pa-
0ort, KoJII0-
KBHYM

MHIUBUYaITh-
HOE 3a/1aH1e




=
No o Ne u nasBanue nexuuii/ Popmupyemeie i Kon—no—‘
afp |t Pasnena Aa60paTopHoro npakTHKRymMa KOMIETERIU  |1c 3 0t s OO oon
MEpPONpPHSITHSI
KonTposbHas naboparophast 3amuTa j1abo-
padora Ne 9. «Onpenenenune co- PaTOpHEBIX pa-
JIEpIKAHHS MarHusy). 0oT, KOoH- 2
TpOJbHas pa-
bora
Konrpossnas naGoparopras 3anura jabo-
pabora Ne 10. «Onpenenenue paTopHoii pa- 5
COJICPIKAHHSA MArHHsl U KaJbLUs 00T, KOJLI0-
IIpH COBMECTHOM IPHCYTCTBHUY. KBUYM
Tema 3. Jlexums Ne 5. Okucnurensho-
Oxucu- BOCCTAHOBHTEILHOE THTPOBA- - 2
TeJbHO- Hue. [lepmanranaromerpus.
BoccTano- | JlaGoparopuas paGora No 11.

- HHIUBHyalhb-
ButeapHOC | «IlpuroTtosnenne paGoyero pac- 06 Saaiiie 2
THTPOBAHKE | TBOpA epMaHraHaTa Kajaus.

JlaGopatopuas pa6ora Ne 12.
«Ilpurorossenne crangapraoro - 2
PacTBOpa OKcajgaTa HaTpusi».
Jlexnms Ne 6. OxucnutensHo-
BOCCTAHOBUTEILHOE THTPOBA- - 2
uue. Moxomerpusi.
Jlaboparopuas paGora No 13.
: KOHTPOJIbHAS
«Crannaprusanus pabouero paGoTa 2
| PACTBOpA IepMaHraHara Kajusy.
KonTposbhas aGopatoprast 3ammra jgabo-
pabora Ne 14. «Onpenenenue PaTOpHBIX pa- 5
JKeJIesan. 00T, Kos1o-
KBHYM
2 Pazjien 2. I'paBumerpryeckuii ana/ms 2
Tema 4.
I'paumer- | Jlekumst Ne 7. «I"paBumerpuye- OIK-1 N 2
PHYECKHH CKMH aHan3»
L aHamu3
Tabnuua 5
[Iepeuens Bonpocos s CaAMOCTOSITEJILHOI'O H3YYeHH S JUCHHILIHHbI
Ne Mo pasiena i teitis [Tepeuens pacemaTpuBaembix BOIIPOCOB AJisI d_)ppmu-pye_mue
/i CaMOCTOATENBHOI0 H3YYeHH | KOMIeTeHIHH
| Paspen 1. Turpumerpuuecknii ananus
I. |Tema 1. Kucnorso- | 3akon OKBHBAJICHTOB; TE€XHHKA THTPOBAHHUS,
OCHOBHOC THTPOBAHUC | cr10COGBI THTPOBAHMUS, CTaHZApPTHBIE Belle-
CTBa; TpeDOBaHMS K CTaHIapTHBIM Belle-
CTBaM; CTaHAAPTHBIE PACTBOPEI; NEPBHYHBIE
CTaH/lapTHBIE PacTBOPBI; BTOPHUYHBIE CTaH- OIlK-1
A4PTHBIC  pacTBOPBI; pabouyre pacTBOPEI;
CTan/1apTU3UPOBAHHbIE PACTBOPBI; TpebGoBa-
HISA K peaKLHAM; NPUMEHSIEMBIM B THTPH-
METpUYECKOM dHallu3e, OCHOBHBbIE paGOqu J
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n/n

Ne pazaena u TeMbl

Ilepeyens paceMaTpHBaeMBIX BOIPOCOB st
CAMOCTOSITETLHOI0 H3Y4YEHH S

Dopmupyembie

 KOMIETeHIHH

pacTBOPLI B KHUCJIOTHO-OCHOBHOM THTPOBa-
HUHM; OCHOBHbBIE CTaHAApPTHBIE BEIIECTBA B
KHCJIOTHO-OCHOBHOM  TUTPOBAHHH; Bellle-
CTBA, OIpeJesieMble METOAOM KHCIJIOTHO-
OCHOBHOI'O THUTPOBAHHS; IIOCTPOEHHE KpH-
BbIX TUTPOBaHHMs; (DUKCHPOBAHHUE TOUYKH K-
BUBAJICHTHOCTH, BRIOOD MHIMKATOPA; IIPUrO-
TOBJICHHE PabOUMX PacTBOPOB XJIOPOBOJO-
POJHOM KHCIOTHI M TIMAPOKCHIA HATPHS;
[IPUTOTOBJICHHE CTaHIAPTHOIO pacTBOpa CO-
Abl (kapOoHaTta HATpHs); CTaHIAPTH3ALIMS
pabo4ux pacTBOPOB; ONpeesieHHE CoepsKa-
HHS XJIOpPOBOAOPOAHOH 1 (ochopHoi Kuc-
JIOT B pacTBOpax; )ECTKOCTh BOABI; OIpe/e-
JIeHHe JKECTKOCTH BOJbI; BBIUMCIIEHHE pe-
3yJITATOB, OLIMOKM KHCJIOTHO-OCHOBHOTO
TUTPOBAHHUSI.

Tema 2. Kowmruiexco-
HOMETPHYECKOE  THT-
poBaHue

KomruiekcHble coenMHenus; KOMILIEKCO006-
pasoBarelid; KOMIUIEKCOHBI, KOMIUIEKCoH II1
(OATA); neHTaTHOCTB; JUraHIBL; XEJIaThI;
XeJIaTHBIH 9QDEKT; KOMIUIEKCOHATEI; (PUKCH-
poBaHue TOYKM 3KBHBAJIEHTHOCTH, METAJLJIO-
HHJIIKATOPBI; 9pHOXpoM 4&pHBIH T; Mypek-
CHI; TEXHHKA KOMIUIEKCOHOMETPHUECKOTO
TUTPOBAHUS; BELIECTBA, OINpeHe/sIeMble Me-
TOJIOM KOMIUIEKCOHOMETPHYECKOTO THTPO-
BaHWs; OCHOBHBIE CTaHJapTHbIE M pabouue
pacTBOpbI METOJA; IPUTOTOBJIEHHUE CTAH-
AapTHOro pacrsopa ODJITA; onpenenenue
COJICpIKaHUsl MarHus B pacTBOpE; ONpesesie-
HHE CONEpIKaHMsl MarHus M KaJbLHs B pac-
TBOPE NpPHU COBMECTHOM INPUCYTCTBHM; Mac-
KUPYIOUIUE areHThl; pa3/ielieHHe HOHOB;, BbI-
YUCJICHUE pPEe3yJIbTaTOB; OIUMOKH KOMIUIEK-
COHOMETPHUYECKOIO THTPOBAHHS.

Tewma 3. Oxuciurens-
HO-
BOCCTAHOBHTEILHOE
THTPOBAHUE

OKHCIIHTENbHO-BOCCTAHOBUTE/BHBIE  peak-
LMH; OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE
MOTCHUMAJIBI, TEXHUKA IMOKHCIUTELHO-
BOCCTAHOBHTENIBHOTO THTPOBAHHUS; II€PMaH-
raHaTOMETHSI; JUXPOMaTOMETPHs; MOIOMET-
pHsi; OCHOBHBIE paboune pacTBOPLI METOOB;
OCHOBHbIE CTaHIAPTHBIE PACTBOPHI; CIIOCOOEI
(GUKCHpOBAaHMS TOYKM SKBUBAICHTHOCTH B
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM — THTPO-
BaHHWH; PEAOKC-HHIUKATOPHI; Oe3bIHIHKA-
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n/n

Ne pasznena u rempl

Ilepeyenns paceMaTpUBAEMBIX BOIPOCOB [JISE
CaAMOCTOATEIBHOI0 H3YEHHSI

®opmupyembie
KOMIIETEeH I

TOPHOC THUTPOBAHWE; ABTOKATAIM3; IIPUIO-
TOBJIEHHE paboyYero pacTBopa NepMaHraHara
KaJMsl; IPUrOTOBJIEHWE CTaHAAPTHOrO pac-
TBOpa OKcajaTa HaTpus; CTaHAapTH3ALUS
pacTBopa IepMaHraHara Kajus; OIpererne-
HUE JKeJle3a IIepMaHraHaTOMETPUYECKUM Me-
TOJOM; BBIYMCJICHHE PE3yJIbTATOB; OIIMOKH
METO/la OKHMCIIUTEIbHO-BOCCTAHOBHUTEIILHOTO
TUTPOBAHHUSL.

Paszaeu 2. I'paBumerpuueckuii anaans

4.

Tema 4. I'paBumerpu-
UECKHI analing

Texuuka mnpoBeeHHs TI'PaBUMETPUYECKOTO
aHajiM3a; OCaJIKM: KpPUCTAIIMUYECKHE OCalKH,
aMOp(HbIE OCAJIKH; OCAIHUTENb; BBIGOP Oca-
JAUTEJIS; KOJIMYECTBO OCAIHUTENIS; OCAXKICHUE;
ocakiaemas hopma; rpaBUMeTpuYecKas (Be-
coBast) (opma; TpeGOBaHUSI K OCAXKIAEMOIt 1
BECOBOH (opmam; dakTop mepecyera; rpo-
M3BEJICHHE PACTBOPUMOCTH; PaCTBOPHMOCTS;
YCJIOBHsI OOpa30BaHMs U BBIMTANEHUs 0CAKa;
LUEHTP  KPHCTA/UIM3ALMK;  MaCKHPYIOLHe
areHThl; pas/e/IeHHe HOHOB, COOCAKICHUE,
aJcopOLusl; OKKIIO3MS; H30MOP(U3M; OHO-
MMEHHBIE HOHBI; COJIEBOH a(deKT; Temrepa-
Typa; NPUPOAa PaCTBOPHUTENS; peakiusi cpe-
Abl; CTApEHUE 0CA/Ka; TeXHUKA B3BEILUBAHUS
Ha @aHAJIMTHYECKMX Becax; TOYHOCTH B3Be-
LIMBAHMs; IOCTOsIHHAsI Macca; JeKaHTaLUs;
(QuIbTpOBaHUE; MPOMBIBAHME OCAIKa, 030-
JIeHHE; NPOKAIUBAHKUE; BHIYUCICHUE PE3YIlh-
TaTOB B rPaBMMETPUYECKOM aHalU3e; OIub-
KW B TPaBUMETPUYECKOM aHAaJIM3eE.

OIIK-1

5

ObpasoBarenbubie TEXHOJIOTHH

Tabnuua 6

Ilpumenenne aKTHBHBIX H HHTEPAKTHBHBIX 06PA30BaATEILHBIX TEXHOIOT I

No
n/n

Tema u popma 3ausiTust

Uit

HanmenoBanme ucroan3yeMpix aKTHBHbBIX H
HHTEPAKTHBHBLIX 00pa30BaTeIbHLIX TEXH0/10-

@

| llpurorosnesnne paGouero pacrsopa
| XJIOPOBOAOPOIHON KHCIOTHI

JIP | PaGoTa B Masibix rpynmax

[lpurorosnenne paGouero pacrsopa
| P'MJIPOKCH/IA HATPUSI

JIP | PaGora B MajbIX rpyrmax

e

[purorosienue paGouero pactsopa
[epManrasarTa Kajims

JIP | PaGora B MasibIx rpymmax
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6. Texyumnii KOHTPOJIL yeIeBAEMOCTH 1 NPOMEXYTOYHASI ATTECTALMSA 10 HTOTAM
OCBOEHHS JHCHHIIIHHbI

6.1. Konrpoabsubie paboTsi, HHMBHAYAJIbHbIE 32/IaHHUs1, KOJJIOKBHYMbI, 3K3aMeH

[Ipumepsl KOHTPOJIBHBIX PABOT:

Konrponsnas pabora «Kucnorro-ocHoBHOE TUTPOBAHUE

BAPUAHT 1
L. Turpytor 20 mn 0,2 1. pactsopa NaOH 0,2 &, pactBopom HCI. Onpenenure [H] B
Havajle CKauka TUTPOBAHUS C y4eTOM pa3baBiieHuUs.
2. Kakolt 13 nepevncieHHbIX HHIUMKATOPOB MOXKET OBITh UCIIONE30BAH IUIsL onpejie-
JICHUs TOYKH SKBUBAJICHTHOCTH Npy TUTpoBanuu 100 mu 0,001 m. pactBopa NaOH
0,001 n. pacrBopom HCl: meTHIIOBBII (puoseroBbIit (2,0-2,5), THMOJOBBIA CHHHUIL
(1,2-2,8), GpomrumosoBslit cunuit (6,0-7,6), a-muHuTpoderon (2,0-4,7)?
3. Kaxoif n3 npusenesnsix B 3azaue 2 MHJIMKATOPOB MOXET OBITh MCIIONB30BAH ISl
ofipenesienns copepxanns H;POy B pacTBope, ecin MonspHas macca SKBHBaIeHTa
H3PO, pasua 98?
4. Ckonpkum rpammaM Na,CO; sxkBuBaneHTHE! 10 M 0,1 u. pactBopa HCI, eciu
THTPOBAHKHE NPOBOJIMIIN C HHANKATOPOM (peHONIDTATEHHOM?
5. Ilpw kakom snauenun pH unaukarop benondranenn Haxomures B MOJIEKYJISIPHOH

popme?

KonTpoinsnas pabora «Komrmekconomerpuyeckoe TUTPOBaHHE)

BAPUAHT 1
I. Kakoe u3 coenunennii (Mglnd-, MgY?, MgCly, MgOHCI) siBnsercs: koMruiekco-
HaTtoMm?
2. Kaxoe u3 npejicraBieHsbIx coeuaenuii Gonee npouHoe: AlY" (pK = 16,13), FeY"
(pK =25,10), FeY* (pK = 14,33), BiY" (pK = 27,94)?
3. PaccuuraTe HaBecKky KOMIUIEKCOHA JUIS npurorosnenus 250 ma 0,1 M pactsopa.
MM, = 372.
4. Kakue nonsl 06pasyior 6oiee npoubie KOMIIEKCOHATE: Me**, Me**, Me*™?
5. Kakas dopma unamkaropa sproxpoma deproro T (Hslnd, HoInd:, HInd*, Ind*)
ycronuusa rpu pH 6-117

Konrponbnas pabora « OKHCIHTENBHO-BOCCTAHOBUTEBLHOE TUTPOBAHHEY

BAPUAHT 1
l. 3akonuure ypaBHeHME peakuuu B MOJICKYJISIDHOW (opMe U moncyuTaiite CyMMY
CTEXMOMETPUUYECKUX KOIDDUIIUEHTOB:
K5CrO7 + KI + H>SO4 — ...



2. Ycnosust onpesenennst Fe** meronom nepmanraHaromeTpur. Hanummre ypasne-
HHUE peaKiuu.

3. BerunciuTe Maccy HaBeCKy OKcanara HaTpus, HeOOXOIHUMOMN Juis IIPUTOTOBIICHUS
100 M 0,01 1. pacTBOpa.

4. Kakue MHAMKAaTOPBI MCTIONB3YIOTCS. B METO/IE OKHUCIUTEIbHO-BOCCTAHOBUTENBHOTO
TUTPOBAHUs?

5. CKOJIbKO 2JIEKTPOHOB IPUHAMAET OJIMH NTepPMaHIaHAT-HOH, KOrAa OH BOCCTAHABIH-
BaeTCs B KUCIION cpexe?

[IpuMeps! nHauBUAYaIbLHBIX 3ananui (CP):

3ajanne no Teme «KHCIOTHO-OCHOBHOE THTPOBAHUE
Bapuanr 1

|. Berunciinre Maccy XJI0pOBOIOPOAHON KHCIIOTHI, COAEPIKALIEHCS B pacTBope, eciiu
Ha €ro TUTpoBaHue OBLIO u3pacxomoBaHo 8,96 mi 0,1238 H. pacTBOpa rHApOKCHIA
HaTpusI.
2. Onpejlenure pH Hauaja W KOHIA cKayka TUTPOBaHUs Oe3 yuéra pasbaBicHus
pacrBopa npu Turtposanud 10,00 mit 0,2000 H. pacTBOpa MypaBBHHOM KHCIOTHI
0,2000 H. pacTBOPOM IMIPOKCH/A HATPHSL.
3. BbMuciuTe paBHOBECHYIO KOHIIEHTPALMIO KATHOHOB BOJIOpPOJla B TOYKE
OKBMBAJICHTHOCTH ¢ y4€roM paslaBiieHMsi pacTBopa IpW TUTpoBaHMHM 15,00 i
0,2000 H. pacrBopa ammmaka (rumpokcuiga ammonus) 0,2000 . pacTBOpOM
XJIOPOBOIOPOJAHON KHUCIIOTEI.
4. Viakure, Kakoil M3 HA3BaHHBIX HHUKE HHAMKATOPOB IPUTOJIEH ISl TIPOBE/ICHHUS
TATPOBaHKs B 3a/1a4e No 2: THMOJIOBBIH CHUHUIT, XTOp(EHOIOBBIN KpacHBIH, HUIbCKHL
CUHMH, TporeonuH 0.
5. Ilpn omnpejenenuy cojepkansi I'MAPOKCHIA HATPHS B pacTBope METOIOM
KHCJIOTHO-OCHOBHOTO TUTPOBAHHs OBUIM IOJYYEeHBI CIENYIOLIHE pEe3yNbTaThl, T
0,0936; 0,0938; 0,0931; 0,0932. Haiigure CTaHAapTHOE OTKJIOHEHHE.,

3ajanue 1o reme «KoMILIEKCOHOMETPUUECKOE THUTPOBAHUE
Bapunaur 1

I. Ckonbko rpammos DJITA Hyx)HO B3siTh M npurotosienust 1 1 0,05000 M pac-
rBOpa? llpu pacuere npuHUMATH BO BHHUMAHHE, 9TO T4 COJb 00pasyeT KpucTayio-
FH/APAT, B KOTOPOM Ha | MOJIb COJIM MPUXOAUTCS 2 MOJIb BOJIBI.
2. Hanumunre xumudeckyio Gpopmyily WMHHOAMALIETATHOTO (parMeHTa MoJMaMKH-
[TOJIMYKCYCHBIX KHCIIOT.
3. Paccumraiite Maccy MarHus, copepKaBIIerocs B MEPHOM K0JIOE BMECTHMOCTBIO
100,0 mun, ecin Ha Turposanue 10,00 mu pacTBopa COJIM MarHusi, 0TOOpPaHHOroO U3
OTOH Konbsl nouwo 10, 25 v 0,04882 M pacteopa DJITA.
4. Paccunraiite Maccy aioMUHUS, CONEPIKABILIETOCS B MEpHON Kobe BMECTHMOCTEIO
100,0 mu1, ecan x 10,00 Mt pacTBopa conu anoMuHus, OTOOPAaHHOIO U3 3TOH KOJIObI
cHavaa npubasuim 25,00 mi 0,05108 M pactBopa xommiekcona III u 10 M aue-
TaTHOro Oy(epHOro pacTBopa, MOJyYEHHBbIH pactBop Harpenu ao 80°C, a mocie 3a-
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BEPLICHMS peakiuu oOpa3oBaHus KOMILIEKCOHATA AIFOMUHHUS OTTUTPOBATIH H3GBITOK
komruiexcona IlI, npuyem Ha Tutposanue rouuto 8,76 mi 0,05078 M pactBopa XJo-
pUa LMHKA.

5. Ilpu onpenenenuu cojepxanus B HIMHKOBOM IIOIMMHUKpPOya00perus [IMY-7 neii-
CTBYIOLLETO BELIECTBA B BOJOPACTOPUMOM (OpME IOIyUYEHBI CIIEAYIOLIHE pe3yibTa-
ol (B %): 24,98; 25,56; 26,01; 24,96; 25,23. Ucnons3ys Q-kpurepwuii, onpenenure,
MMEIOTCS JIM B pe3yJibTaTax aHajiu3a rpy6sie OMmnOKy.

3ayanue 110 Teme «OKUCIUTENBHO-BOCCTAHOBUTEIBLHOE THTPOBAHUE
Bapmunanr 1
|. 3aKoH4nTe ypaBHEHHE PEaKIHK B MOJIEKYJISAPHOM GopMe M MoACUnTaiiTe CyMMy
CTEeXHOMETPUYECKUX KOIDDUITUEHTOB:

Na,S,0;3 + CO> + H,O — ...

2. 3aKoHuYKTE ypaBHEHHE Peakiiy B MOJIEKYJISIPHOH (popMe U BBIYUCIIHTE MOJISIPHYIO
Maccy 9KBUBAJICHTA BOCCTAHOBHTEJIS:

NaNO; + KMnQO4 + H,SQ4 — ...
3. BoruuciuTe Maccy HaBeCKH KPUCTAIIMYECKOr0 OKcaiaTa aMMOHHUS, HE0OX0IUMOK
auist npurorosienust 100 ma 0,01 H. pacTBopa.
4. Paccuuraiite Maccy menu, cojepkaniieiicst B MepHOH konbe BMecTHMOCTEI0100,0
mi1, eciin K 10,00 Mt pactBopa cosu Mein, 0TOGPaHHOTO U3 TOH KOIGH, npubaBuiin
2 M7 2 H. pactBopa cepro#t kucnotsl 1 30 Mt 10%-ro pacTBopa HOIMIA Kalus, a 3a-
TeM OTTUTpOBaIM BblAenuBIIMiCs uox 8,35 mi 0,05000 H. pacTBopa THOCY/IL(aTa
HaTpUsL.
5. Harmmiyre xumuyeckyio GopMyITy TOro U3 MepevrcIeHHBIX HIKE BELIECTB, KOTO-
POE MCIIONB3YIOT JUISl IPUTOTOBJICHHS pabOYKMX pacTBOPOB B IlePMaHraHATOMETPUH
(OKcanaT aMMOHMsl, IePMaHraHat Kalus, OKcanaT HaTpusl, THOCYIb(AT HATPUS).

[IpuMepHble 3a/1aHKs KOJIOKBAYMOB:
3ananue 1o teme «KHCIOTHO-OCHOBHOE THTPOBAHUEY
Bapuanr 1
[ocrpours kpusyio turposanus 20 mi 0,2 1. pacTBopa (GTOPOBOAOPOAHON KUCIOTEI
0,2 H. pacTBOPOM I'MJIPOKCH/IA KAIKSI C YUETOM pazbaBieHus.

3ananue 1o reme «KoMIIeKCOHOMETPUIECKOE TUTPOBAHKE
Bapuanr 1

I. Paccunraiire maccy mejiu, copepikasiielicss B MEPHOH KoIGe BMECTUMOCTBHIO 100,0
MiL, eci Ha tutposanue 10,00 mi pactBopa conu Meid, 0TOGPaHHOrO U3 TOM KOJI-
Ob1, nouwto 10,25 mu 0,04882 M pactBopa DJITA.

2. Cronbko rpammos D/ITA HysKHO B3sTh Ut mpurotosnerust 1 1 0,05000 M pac-
ropa? Ilpu pacdere npunHuMarh BO BHHMAHKE, YTO 3Ta COJb 0GpasyeT KpHUCTaILIO-
THJIPaT, B KOTOPOM Ha 1 MOJIb COJTH MTPUXOAUTCS 2 MOJIB BOJIEI.

3. Merajioxpomuble uHuKaTopbl. IpuBepuTe He MeHee TpEX IMPUMEPOB Me-
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TaJlJIOXPOMHBIX WHJMKATOPOB ¥ Ha IPUMEpe KOMILIEKCOHOMETPHYECKOTO omnpejele-
HUA KAJILLMA TIOKQKUTE NMPUHLKI J(eHCTBHS (YpaBHEHUS! peaklMi, [{BETOBLIE nepe-
XO0/1bI).

4. Ha ocHoBaHMY NPUBE/ICHHBIX BEJIMYMH IT0KA3aTe/ el KOHCTAHT HECTORKOCTH xeJna-

0B, pKyeer. = -1g Kieer, Onpenenure, npu xakom suagennn pH xomruieconar 6onee
YCTOHYMB:

pH pK KoMIIeKcOHATa Maprasua

7,0 6,90

8,5 14,0

3ajanue 1o reme «OKHCITUTENFHO-BOCCTAHOBUTEIBHOE THTPOBAHHEY
Bapuanr 1

I. BbluuciuTe Maccy HaBECKH KPHMCTAJNIMYECKOrO OKcasaTa HaTpHUs, HEOOXOMUMOI
At ipurorosiienus 100 mia 0,05000 H. pacTBopa. MOoKeT I HCITONB30BATHCS STOT
PacTBOp B Ka4eCcTBe IEPBUYHOTrO CTaHapTa B nepMaHranaromeTpun? Ilouemy?

2. Ha ocHoBaHMM  pacyeta  KOHCTAHTBI paBHOBECHSI  OKHUCIIUTEJIHHO-
BOCCTAHOBHTE/ILHON PEAKLMH [IOKAJKUTE, BOIMOIKHO JIK JEHCTBUEM IUXPOMATA KaJlusl
B KHCJIOH CpeJie OIpe/eNaTh Coepikanue cyibpura HaTpus?

Ecr‘go?'_,-'c.r'z*' =133 B, ESOE_,!SGE‘ =0,17 B.

3. Paccuuralite Maccy enesa, COAEPIKABIIErocs B MEpHOH KOJI0e BMECTHMOCTEIO
100,0 mn, ecan ua turposanue 10,00 mn pactBopa conmu Mopa nouuio 11,26 mn
0,05310 1. pacTBopa nepmaHranaTa Kausl.

4. Ilepsnunbie cranIapTsl B MOJAOMETPUU U peaxkuuy craHAapTU3aluyu THOCYyNbdaTa
HaTpHSI.

[TpuMepHbIH MepeyeHh BOIPOCOB K dK3aMEHY I10 AMCLUILINHE «XUMUS aHATHTHYC-

[peaver u 3ajaun ananurudeckodl xumun. OU3NYecKuii, XUMAICCKUH 1 bu-
3MKO-XMMUYECKHH aHanu3bl. KauecTBeHHDbIN U KOJMYEeCTBEHHBIN aHain3. 3a1adu Ko-
IMYCCTBCHHOIO aHalM3a. THTPUMETPUUECKUH U TPaBUMETPUUECKUI aHAIU3bI. Cpas-
HEHHE TPABUMETPUHCCKOrO 1 TUTPUMETPUIECKOrO METO/IOB aHaIu3a. VX npeumyime-
CTBA ¥ HEJIOCTATKH.

CyUHOCTh MeToa KHCIOTHO-OCHOBHOTO THTPOBAHMUS. IIpuroroBnenue crau-
JIAPTHBIX 1 pabouux pacTBOpoB. [IoHsATHE O MEPBUYHBIX K BTOPUYHBIX CTAHAAPTaX.
Knaccuuxalusi METOLAOB KHCIIOTHO-OCHOBHOTO TutpoBanus. CriocoOsl Qukcanuu
TOYKH SKBHBAJIICHTHOCTH B METO/I€ KHCJIOTHO-OCHOBHOI'O THTPOBAHHSI.

Kommiekconomerpuaeckoe tutpoBanue. [I0OHSITHE 0 KOMIUIEKCOHAX. JOATA
Kkak nosmunenrarubiid nurani. Komruexcon III (DITA) kak TUTPAaHT B KOMIIJIEKCO-
HOMETPHI: CTPOCHHE MOJIEKYJIbI, ICHTATHOCTD, €T0 COCTOSHHE B PACTBOPE B 3aBHCH-
moctu o1 pH cpeisl. Buyrpukominexkchsie conu. XeaaTHbli addekr. [Tpumeps! uc-
nosb3osanus SATA B ananuTHyeckoi xumun. OUKCHPOBAHME TOYKH SKBUBAJICHT-
HOCTH B KOMINIEKCOHOMETPHH. MeTail-MHIHKaTOpBI.
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OKHCIUTENIEHO-BOCCTAHOBUTEJILHBIE peakuuu, OKUCIIUTENLHO-
BOCCTAHOBHTEJIbHBIE ITOTeHUHaANbl. CyLIHOCTh U JOCTOMHCTBA METOAOB OKUCIUTEb-
HO-BOCCTAHOBHUTEJILHOIO TUTpOBaHUsA. TUTpaHThl B pefokcuMeTpuu. [lepmanranaro-
metpus. [lpenmyinecTsa 1 HegocTaTKH MeTo/a. BeliecTBa, onpeensemMble METOLOM
epPMAHraHaTOMETPHU. TeXHHKA OKHUCIIUTEILHO-BOCCTAHOBUTEIFHOIO THUTPOBAHHS;
AHXPOMATOMETpPHSI, OCHOBHEIE paboyue U CTaHAAPTHBIE PacTBOPHI; CIIOCOOBI (PUKCH-
pOBaHMsl TOYKM SKBUBAJICHTHOCTH B OKHCIIUTEJIBHO-BOCCTAHOBUTEIHHOM THTPOBA-
HUH.

CylHocTs rpaBuMeTpuyueckoro ananusa. Beibop ocammrens. Buasl ocankos.
YcioBus oCakaeHuss W (UIBTPOBAHUSI KPUCTAJUIMYECKHX U aMOP(QHBIX OCaJKOB.
IpeboBanus K ocaxuaeMoil M rpaBUMETpUYECKOi (opmaM. BrlumcieHHe Macchl
OIpe/IelIsieMOro KOMIIOHEHTa B METO/Ie I'paBUMETpHYecKoro aHainusza. dakrop nepe-
cuera. llpenmyiiectsa U HeJIOCTATKY MPABUMETPUUECKOrO MeToAa aHanu3a. [1pakTu-
4ECKOEe NPUMEHEHHUE MPaBUMETPHH.

6.2. Onucanue nokasarejeii  KpPHTEPHEB KOHTPOJS yCHeBAaeMOCTH, ONUCAHHE
IIKAJ OLeHHBAHHUSI

Juisl OUeHKH 3HAaHMM, yMEHWH, HABBIKOB U (DOPMHMPOBAHMS KOMIIETEHIUU IO
JMCLMIIIMHE MOJKET [IPUMEHSITHCS OajllIbHO-PEHTHHIOBasI CUCTeMa KOHTPOJIS U OIeH-
KU YCIIEBAEMOCTH CTYJICHTOB.

B ocuosy Gamnpno-peittunrosoit cucremsl (BPC) nosioxkeHsl NpUHLMIIBI, B CO-
OTBETCTBUU C KOTOPLIMUM (POPMHUPOBAHKME PEHTHHra CTYAEHTA OCYLIECTBIISETCS B XO-
J1€ TEKYILEro U IPOMEKYTOYHOr0 KOHTPOJIs 3HaHui. CTyeHT, HaOpaBILuKii B TeUEHHE
cemMecTpa Ipud OCBOSHMHM JMCLUIUIMHBI HEOOXOAMMOE MJIsI aTTECTAlMd KOJIMAYECTBO
OaJuIoB, N0Jy4deT 9K3aMEHAUMOHHYIO OLEHKY 0 GajuIbHO-DEWTHHIOBOH CHCTEME.
[Ipu Hecornacuu ¢ ouenkoi 1o GayIbHO-PEHTHHIOBOM CHCTEME CTYAEHT UMEET Ipa-
BO Ha c/lavy sK3ameHa 110 TpaJgulMOHHON cUcTeMe.

Tabsuua 7
[Hxana IK3aMeH
OLCHHBAHMSI
156-205 OTJIMYHO
135-155 XOpOoLIo
103-134 YJIOBJIETBOPUTEIILHO
0-102 HEYJIOBJIETBOPUTEIHLHO

bainbHO-peTUHIOBAs CTPYKTYPA OLIEHKH:

3auwra jaGopaTopubix pabor — 100 Gamios (5 pabor x 20 6asios)

Beinonsenne MHAMBHYaNbHBIX JOMALIHUX 3a1aHuil — 15 6annos (3 3amaHuii X 5
OaioB)

Konrpoistbie paboTsr — 30 6annos (3 koHTposbHbIEe paboTsl X 10 6anos)
Kosuoksuymel — 60 6amios (3 xoiutoksuyM % 20 Gaiios)

MaxcumanpHas cymma 6aioB: Spax = 100 + 15 + 30 + 60 = 205

Kpurepun oLenky Mpy ciaue sK3aMeHa 1o TpajguIHOHHON CHCTEME:
* OLCHKA «OTJIMYHOY» BBICTABJISETCS CTYIEHTY, €Cli ObUI JaH MCYEPIBIBAIOIHIA
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OTBET HA TEOPETHUYECKHE BOIPOCH] C HE3HAYUTEJbHBIMU HEJOUETaMU U peLleHa

pacueTHas 3a/1a4a;

*  OIIEHKAa «XOPOILLUO» BBICTABISETCS CTYIEHTY, €ClIM B LeJIoM Oblia IMpoBejeHa
cepbE3Hast MOArOTOBKA, HO C PSOM 3aMEUaHUi U pelleHa pacyeTHas 3a1a4a,;
*  OLCHKa «Y/JOBJIETBOPUTEJILHO» BBICTABIISIETCS CTYAEHTY, €CIH OTBET OBLI

HEIJIOXOM, OJIHAKO MMEIOTCS! CephE3Hble HEAOYETHl MPU IMOJATOTOBKE OTBETOB

Ha BOIPOC, & TAK)Ke BOZHUKIIM TPYAHOCTH C pellieHueM 3a1a4H;

*  OlICHKa «HEYAOBIETBOPUTEIILHO» BBICTABISETCSl CTYHEHTY, €Clld He ObuIo

OTBETa Ha [TOCTaBJIEHHbIE BOIIPOCH! U HE pelleHa 3ajaJa.

Texympe 3a0JKEHHOCTH MO WHIMBHUIYaJbHBIM JOMAIIHUM 3aJaHUsSM, KOH-
TPOIbHBLIM paboTaM U 3auuTe J1adopaTOpHLIX PaboT HOKHEI ObITh JIMKBUAMPOBAHBI
B TEUEHHE HEJIeJIH 110cjie CpoKa, 0003HAUEHHOr0 B TEMaTHYECKOM IUIaHe jjabopaTop-
HBIX paboT, BO BpeMs olpejiesisieMoe npernojgasateneM. Kaxaas ciemyromas Heaes
Or03)1aHusl HaKa3biBaeTCsl BblyMTaHUeM | Oasuia U3 OLIEHKHM 3a JOMallHee 3aJaHue.
Otpaborku J1abopaTopHbIX paboT OCYLIECTBISIIOTCS TOJIBKO B IPUCYTCTBUU U IOL
PYKOBOJICTBOM J1abOpaHTa, KOTOPBIH HazHavaeT BpeMsi OTPabOTKH.

Bujibl TEKYLIEro KOHTPOJIs: HHAXBHIYalbHbIE 3aJaHusl, KOHTPOJIbHBIE paboThI,
KOJUIOKBHYMBI, 3a11UTa JIaDOpaTOPHbIX paboT.

Bu/ibl IpOMEIKYTOUHOIO KOHTPOJIS 10 JIMCLUIIIMHE: DK3aMEH.

7. YueOHo-meToaAuYecKoe H HH(popMaLHOHHOe ofecnevyeHne JUCHHTITHHbI
7.1 OcHoBHast JuTepaTypa
I. Ipomoe H.B. Ananurudeckas XUMHUS U (PU3MKO-XUMHUYECKHE METOJIbI aHalin3a.
COopHHK 3a7a4 ¢ OCHOBAMH TEOPHH M INpUMEpaMy pellueHHii: yuyebHoe rmocobue /
H.B. I'pomos, O.Il. Tapan. HoBocubupck: HI'TY, 2018, 112 ¢. ISBN 978-5-7782-
3580-9. Teker: snexkrponublit // Jlanb: snekTpoHHO-O0MONMHoOTeyHas cucrema. URL:
https://e.lanbook.com/book/1 18497

2. Bacuibes B.I1. Ananutudeckas xumust: B 2-X kH. / B. I1. Bacunses. - M. : [Ipoda,
Ku. 1 : Turpumerpuyeckue U rpaBuMeTpryeckuil metozns! ananusa / B. I1. Bacuibes.
- 6-e U3, crep. - 2007. - 366 c. - bubnuorp.: ¢.342.

7.2 lonoanurensHas Jureparypa

I. OcHOBBI aHAIUTUYECKON XUMHUH: B 2-X KH. YUeOHHUK IS CTY/l. XMM. HAIp. ¥ CIIELl.
By308 / M-Bo 06pas. PD; T. A. Bonsurosa, I'. 1. Bpeikuna, A. B. Tapmam u ap.;[Tox
pex. 0. A. onorosa. - 2-e uzj., nepepad. u gor. - M. : Beiciuas mkona, 2002 —
Ka.1: Obuwe Bonpocel. MeTob! paszenesus. - 2-e u3Jl., nepepad. u jo. - 351 c.

2. Xumunueckas sHuukioneaus. B 5 1. / pen. H. C. 3edupos. - M. : Bonsmas Poc.
sruuknonenus, 1998-T. 5 : TPU - SATP. - 783 c.

3. Mnentudukanus HEM3BECTHOIO OPraHHYECKOTO COE/IMHEHNS: METOJUUECKHE YKa-
sanust / H. M. Ilpxesanbckuit [u ap.] ; Pocculickuii rocynapcTBeHHBIN arpapHbli
yuusepeurer - MCXA umenn K. A. Tumupsizea (MockBa), DakysbTeT 104BOBEIE-
HUsl, arpoXUMuK U skosiorud, Kageapa xumuun. - Mocksa: PIAY-MCXA um. K. A.
Tnmupsizesa, 2017 (Pocundopmarporex). - 87 c.
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8. llepeuenn pecypeoB HH(POPMALKOHHO-TEIEKOMMYHHKAIHOHHOM CeTH
«Anrepuer», HeoOX0AUMBIX /IJIsI OCBOCHHUS JHCIHIIJIHHbI

I. www. anchem.ru (oTKpsITBIH JOCTYIT)
2. www. xumuk.ru (OTKpBITBIH HOCTYIT)

9. Onucanue MaTepHAILHO-TEXHHYCCKOH 0a3bl, HEOOXOAUMOM JIsI
ocyuiecTBJeHHs 00pa3oBaATEBLHOIO poLecca Mo AMCHHIINHE

Tabnuua 8
Caeaennst 06 oGecneyenHOCTH CeNNATN3HPOBAHHBIMH Ay IHTOPHSIMH,
KaOuHeTaMHu, 1aGopaTopUsiMu

HaumenoBanue cnenuaabHbIX MOMele-

HHI 1 DoMeleHuit st caMocTosTelb- | OCHAIEHHOCTE CHelUAILHBIX OMEIeH Il 1 10-
HOIl padornr (Ne yuebuoro kopmyca, No MeULeHUIT /LTSI CAMOCTOSITeIbHOH PadoThI
ayMTOPHN)
= f 2
Jlexumonnas ayuropus (yueGHbiii kopnyc 1.MynpTuMEIHiHAsS YCTAHOBKA B KOMILIEKCE ¢ KOM-
Ne 6, bosibias xumutka) npiorepom 1 . (MuB.Ne 410124000602969)

2. TpuOyna 1 mt (MuB.Ne591742)
3. Jlocka menosasi — 3 1T,
4.Crost nuCcbMEeHHbIH — 1 T

| Jlekunonnas ayauropus (yueGHbiii kopnyc 1.Creny «Ilepuomuyeckas Tabn. J[.. Menneneesa»
| Ne 6, ayn. Ne 333) lurr. (MuB.Nel101237/1)

2. MynpTUMUIMIHAS YCTAHOBKA B KOMIUIEKCE C KO-
npiotepoM (Mus.Ne 591717/1, Wus.Ne558882/3,
HuB.Ne 591711/1)

3. Tpubyna 1 mr (MuB.Ne591742/1)

4. CToJibl MUCEMEHHBIE — 2 LIT.

5. Jlocka mesnoBast — 1 .

6.[TapTer — 18 1.

7.Ctyn tabyper — 36 1mr.

Yuebrias naGoparopus (yueGnbiit koprye Ne 6, | 1.Berrsokroii mxacg 2 mr. (Mus.Ne558387/1,

ayn. Ne 232) MuB.Ne558387/2)

2.1Ixad mst peaxtusos 2 wt (Mus.Ne558386/2,
MuB.No558386/3)

3.Ixad s mocynsr 1 mr. (MuB.Ne558385/2)
4.Crenn «Ilepun cucr. I.U. Menneneena 1
mr.(MuB.Ne560006)

5.Moxka naboparopuas 7 wr (MuB.Ne558384/19,
MuB.Ne558384/20, us.Ne558384/6,
MuB.Ne558384/7, MuB.Ne558384/9, V. Ne558384/8,
MuB.Ne558384/5)

6. Cron naGoparophbiii — 16 wir.

7.Ctyn tabyper — 30 mr.

8. locka menosas — 1 .

9. PH-metp — 1 . (MuB.Ne 557189)

10. Motika naboparopuas 6 wr. (Mus. Ne 558384/1,
Mus. Ne 558384/2, us. Ne 558384/3, Uus. No
558384/4 VinB. Ne 558384/5, MuB. Ne 558384/6)

10. Becpl ananuruueckue — 1 wr. (Mus.Ne 558408/2)
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11. Becnr anexrponnsie — 1 wt.(MuB.Ne 558409/4)
12. Onexrponeys — 1 mr. (MuB.Ne 558410/1)
13.2nexrpowkad cymunpapii — 1. (MEB.Ne
558411/2)

14.[TuceMenHpIl cToN — 1 1T,

YueOnas naboparopus (yuedubiit kopryc Ne 6,
| ayn. Ne 235)

1.Berrsxnoit mkad 2 wr, (Mus.Ne558387,
MuB.Ne558387/3)

2.11xa¢ mns peaxtasos 2 mr (MuB.Ne558386,
NnB.Ne558386/1)

3.11Ixa¢ mns nocyus! 2 mt. (MuB.Ne558385/1,
MuB.Ne558385)

4.Crenp «Ilepun cuer. JI.WM. Menneneena 1

. (Mue.Ne560005)

5.Moxka naboparopras 7 wt (Mus.Ne558384/19,
WuB.Ne558384/20, Mus.Ne558384/6,
1uB.Ne558384/7, Mue.No558384/9, MuB.Ne558384/8,
WuB.Ne558384/5)

6. Crou nnabopatopHslit — 27 mir.

7.Ctyn tabyper — 30 wr.

8. Jlocka menosas — 1 it

9. PH-metp — 1 mr. (MuB.Ne 558419/2)

10. Moiixa naboparopuast 7wr. (Mus. Ne 558384/7,
Wus. Ne 558384/8, UuB. Ne 558384/9, Mus. Ne
558384/10 Mus. Ne 558384/11, Uus. Ne 558384/12,
MuB. Ne 558384/13)

10. Bece! ananuruueckue — 1 wr. (Mus.Ne 558408/3)
11. Becwl anexrponnsie — 1 wr.(Mus.Ne 558409/5)
12. Onexrponeus — 1 wr. (Mus.Ne 558410)
13.Onexrpomkad cymmnbabii — 1. (Mas.Ne
558411)

14.ITncemenHsli cTos — 1 mrT.

YueGnan naboparopus (yueOHbiil kopryc Ne 6,
ayn. Ne 236)

1 .Berrsoknoit uikad 2 urr. (Mus.Ne558387/4,
WuB.Ne558387/5)

2 Ixad mst peaktuos 2 wt (Mus.Ne558386/4,
uB.Ne558386/5)

3.Ixad mnst nocynst 2 wt. (Mue.Ne558385/3,
MuB.Ne558385/4)

4.Crenn «Ilepun cucr. 1.1, Menpeneesa 1
t.(MuB.Ne560005/1)

5.Moxa naboparopnas 6 wr (Mus.Ne558384/15,
WuB.Ne558384/16, MnB.Ne558384/17,
MuB.Ne558384/18, M. Ne558384/19,
MnB.Ne558384/8, 1uB.Ne558384)

6. Cron naGopaTopHblii — 27 wir.

7.Cryn Tabyper — 30 .

8. Jlocka menosast — 1 wr.

9. PH-metp — 1 wr. (Mus.Ne 558419/5)

10. Moiika naGoparopuast 6urr. (Mus. Ne 558384/15,
Mus. Ne 558384/16, Mus. Ne 558384/17, Vus. Ne
558384/18 Mus. Ne 558384/19, Uus. Ne 558384/20)
10. Becer ananurayeckue — 1 wr, (Mus.Ne 558408/9)
11. Becel anexrponnsie — 1 wr.(Mus.Ne 558409/12)
12, Dnextponeus — 1 mrr. (.(Mus.Ne 558410/2,
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WuB.Ne 556072)

13.9nexrpowkad cymmnbabiit — 1. (Mus.No
558411/3)

14.ITucbmensbii crosn — 1 mrT.

Yuebnas naboparopus (yueOubiii kopnye Ne 6, | 1.Ilenrpudyra lmt. (Mus.Ne 558412)

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

3.I1eur mydunpras (Mus. Ne 34751)

4.Crenp «Ilepnopnueckas tabn. .M. Menneneesa»
lurr. (Mue.Nel01237)

5. Becwt anexrpon. SC2020 1 wrr. (Mus.Ne 35077/3)
6. Llkad mng nocyaer 1 mt (Mus. Ne 558385)

7. lkad s peaxtusoB 1 wrr. (MuB. Ne558386)

8. IlIxad BeITsKHOM 2 . (MuB Ne 558387/6,
558387/7)

9.Jlocka menosast — 1 1T,

10. JTaboparopusie cTonpl — 15 .

11.Ctyn rabyper — 30 wr.

12. [luceMennsiit cron — 1 i,

Huranohpii 3an (Llenrpansnas nayunas 6ub- | Ilist caMmoCTOSITENBHOM pabGOTHI CTYIEHTOB
Jmorexa um. H.U. JKenesnosa),
Komuarsl camonoaroToBku (001uexuTms)

10. Meroauueckune PEKOMCHAAUMNH CTYACHTAM O OCBOCHHUIO JHCUHHUIIIUHBI

Jtst ocBoeHuMs JIMCUMIIIMED] «XHMUSI aHATUTHYECKasD» CTyIEHTaM HeoOXO01u-
MO HMETh peKOMeHzyeMble y4eOHUKH U ydeOHble nmocobus. [Ipu ocBoeHun Kaxmoi
M3 TeM JUCHUIUIMHBI CTYIAEHT NOJDKEH BHUMATEIbHO U3YYUTh U 3aKOHCIIEKTHPOBATH
MaTepuall 1o 9TO| TeMe, OJrOTOBUTECS K BBIITOIHEHHUIO J1abopaTopHOi paboTEl, BbI-
ITOJIHUTE 9Ty JIADOPAaTOPHYIO paboTy B 1abOpaTOpuu U 3alUUTUTEL €. Kaxxaplii U3 Bu-
J10B y4eOHOM JIeaTeIbHOCTH OLleHnBaeTcs B 6ajulax ¥ y4HThIBAeTCs B peMTUHIE CTy-
genta, JUis caMOKOHTPOJISL CTY/IGHTOB MpeAHa3HAaYeHbl WHAMBHUyalbHbIE 3aJaHus,
KOHTPOJIbHBIE BOMPOCH! M YIPAKHEHHs U BOIPOCK! [UIS TIOAIOTOBKH K KOJUIOKBHYMY.
KoHTpoib 0CBOEHHS! TEM CTYEHTOM OCYIIECTBIISIETCS B BUAE KOHTPOIBHBIX PaboT
KOJIIIOKBUYMOB.

Jist KOHCTIEKTUPOBAHMSL MaTepHAllOB 3aHATHN PEKOMEHIyeTCs 3aBeCTH OT-
JeiibHY10 TeTpaab u3 96 jucroB. KOHCIEKT KaXXIO0ro 3aHATHS CIEAYeT HauMHATh C
HA3BAHMS TEMBl M yKa3aHWs JIaThl €ro npoBseJieHus. Bee 3aronoBky pasziesos MaTepu-
ajla ciie/lyer 4eTKO BblAeJsITh, HalpuMep, noguepkuBanueM. Bo BpeMs 3ausTus cie-
AYeT BHHMATEJILHO CIIECAMTh 3@ XOJAOM MBICIH IIpernofaBaTessl U 3alliChIBaTh BaXK-
HeHLIMe OrpejelieH s, pasbsiCHeHus, (OPMyJIbl, Ha3BAHUS BELIECTB, YPABHEHHUS XH-
MHYECKUX peakiui. Takke HyKHO cTapaThesi BOCIIPOU3BOANUTH B KOHCIIEKTE PUCYHKH
1 TabJIMLBI, KOTOPbIE IEMOHCTPUPYET TperojiaBaresib. Marepuai, KOTOPBIH KaXKeTcst
CTYJICHTY HEAOCTATOYHO MOHSTHBIM, CJIELYeT NpopadoTaTh Mo y4eOHHUKY U BOCIIONb-
30BATLCS 1IOMOLIBIO IIperojiaBarelis. PadboraTth ¢ KOHCIEKTOM HYXKHO €XKEeHEeIelbHO,
BHOCS B HEI'O CBOM JIOIOJIHEHHUS!, 3aMEYaHUs ¥ BOIPOCHI (IJIsl TOTO B TETPAH ClIey-
eT OCTaBJISATh LIMPOKUE T10JIS).

Jlist oroToBky M puKCHpoBaHus 1aGOPaTOPHBIX paboT CleLyeT 3aBecTH OT-
JIelIbHY10 TeTpajib u3 48 nuctoB (JlabopatopHsiil xypHan). [Ipu moarotoske K j1a6o-
paTOpHOH pabore cieyer cocTaBuTh Kparkuii (1-1,5 cTpaHHIBI) KOHCIIEKT TEOpeTH-
4ECKOro marepualia, Ha KOTOpOM OCHOBaHa JlaHHas jabopaTopHas paGora. J{ns nos-
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FOTOBKHM KOHCIIEKTa MCIIOIL3YIOT [VIaBbl y4eOHMKA, peKOMEHIOBaHHBIE IIPEIoaBaTe-
JIEM ¥ KOHCIEKT, 3allMCAHHbINA Ha 3aHATHM. Takxke Mpu JOMalIHEH caMOCTOSTENbHOM
[OAroTOBKE K JIabOpaToOpHOi paboTe Hy)KHO HAYEPTUTh TAOGJIMLbI, IPUBEAEHHBIE B
[PAKTHKYME, W IPOU3BECTH HEOOXOAMMBIE /Ul NPOBeJeHUs paboThl pacuérsl. J[o-
MamlHss I0JroToBKa sBIseTCs HeoOX0MMOM 4acTeio jabopatopHoil pabotsl. bes
HEE HEBO3MOIKEH OCMBICIICHHBIH MOJX0/L K BBIITOJHEHHIO YKCIIEPUMEHTOB H M3Mepe-
HuH. Kpome Toro, orpanuyennoe Bpems, OTBOAMMOE Ha BBINOJHEHHE J1a60paTOPHOI
paboThl, TpebyeT XOpOLIO CKOOPAMHMPOBAHHBIX AEHCTBUH CTYHEHTa, K KOTOPBIM
TaKKe HeOOXOAMMO MPEeBAPUTENLHO TOANOTOBUTECS. [locie 3aBepIIeHus IKCIIepH-
MEHTAILHON 4YacTH paboThl HEOOXOAMMO IPOU3BECTH OOPaGOTKY MOJNYYEHHBIX pe-
3YJLTATOB, C/le/1aTh BBIBO/ILI M 3alMTUTL paboTy y nperojaasareis.

B xoze 3amsTHsl HYXKHO aKTHBHO paboTaTh, OTBeYas Ha BOIPOCH! MPENo/aBa-
TeJisd, y4acTBys B IUCKYCCHH U 38/1aBasi COOCTBEHHbIE BOIIPOCHI JUIsl YSICHEHHMS CIIOXK-
HOIO JUIsl IOHUMaHUsI MaTepuania.

Ha nepsom 3anstum Bce CTYIEHTHl 3HAKOMATCS C MpPABUJIAMH TEXHHKU 6e3-
ONACHOCTH ¥ O0SI3aHBI CTPOTO BBINONHATE X IIPH NPOBEAEHUH BCeX 1aB0paTOPHBIX
pabor.

[poryck sansituil 6e3 yBakuTEILHOM NPUYMHBI HE JONYCKaeTcs. 3aL0/KeH-
HoCTH (npolylieHHbIe JIabopaTopHble PaGOThI, HEBBIIOJIHEHHbIE WHIMBHIYAIbHbIE
JAOMalHKE 3a/laHusl, KOHTPOJIbHBIE Pa0O0Thl, KOJUIOKBUYMBI) HOJIXKHBI OBITH TUKBUIU-
posanbl. Tekyline 3aJ0JUKEHHOCTH [0 WHIMBHIYalbHBIM AOMAIIHUM 3aIaHUsIM,
KOHTPOJLHBIM paboTam, KOJUIOKBMYyMaM M 3aluTe j1abopaTopHBIX paboT HOMIKHBI
ObITh JIMKBUAMPOBAHBI B TEUCHHUE HEJENH MOCiIe CpoKa, 0O03HAUYEHHOrO B TeMaTHUe-
CKOM IIaHe JlabopaTopHbIX paboT, BO BpeMs ompejensieMoe rnpenoaaparenem. Kax-
Jast Cliejlyrouast HeJieisl Oro3/laHusl HaKa3blBaeTCsl BRIYMTAHHEM | Gajiia U3 OLIEHKH.
Orpaborky J1abopaTOPHBIX PaBOT OCYILLECTBISIOTCS TOJBKO B MPHUCYTCTBHM H IO
PYKOBOZACTBOM J1abopaHTa, KOTOPhIH Ha3HayaeT BpeMsi OTpabOTKH.

Camocrosresbias pabora CTYyAEHTOB Hal KYpCOM aHATHUTHYECKON XUMMHH 3a-
KJIIOYAETCsl B CUCTEMATHYECKOM paboTe ¢ yueOHHUKOM U JIEKLUSIMH, TOATOTOBKE K Jia-
Goparoprbiv paboTam, KOHTPOJILHBIM paboTaM ¥ KomtokBuymam. Ocoboe MecTo B
CaMOCTOSATE/IbHON paboTe 3aHMMAeT BbIIIOJHEHHE WHAMBHMIYalbHbIX AOMALIHHUX 3a-
JIlaHUH, KOTOPBbIE [O3BOJISIOT OCYIIECTBISTE CAMOKOHTPOIb YCBOEHHS y4eGHOro Ma-
Tepuana, NpUBUBAIOT HABBIKM [OMCKA HEOOXOAMMON XHMHUYECKOW HH(pOpMAlUH U
HEOOXOAMMBIX B Oyjyliel NpaKTHYeCKOH JEsTeNbHOCTH 6aKanaBpOB XHMHYECKHX
pac4eTos.

[lpu pemennn 3a1a4 HeoOXOAMMO ONMUPATLHCS Ha 1a00paTOPHBIA MPAKTUKYM,
1TO NOMOIKET B BBINOJIHEHNUH WH/IMBH/YaIbHOTO JOMAIIHEro 3afaHus, KOHTPOILHOMN
paboTbl 1 KOJUIOKBHYMA, KOTOPbIE 3aBEPLIAIOT KAXKIYIO TEMY Kypca.

Bujibl 1 popmbl 0TPaGOTKH NPONYIEHHBIX 3aHITHI

[Tporyuiennble JEeKUMH CTYAEHT OTpabarhbiBaeT CaMOCTOSTEBHO, H3y4dasl
YUEOHHK K JIONOJIHUTEIBHYIO JIATEPATYPY [0 COOTBETCTBYIOLIMM TEMAM.

Cryaent, npornycTuBILmii j1abopaTopHble 3aHATHs, 00SI3aH [OAMOTOBHTh KOH-
CIICKT [POIIYUIEHHOH J1a00paTOpHON paboThl U B NPUCYTCTBUH JabopaHTa Kadeapsl
0Tpadborarh e€ B cBOOOAHOE OT 3aHsiTHil Bpems. CTyaeHT 6e3 KOHCIeKTa naboparop-
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HOH paboOTbl HE JMOIYCKAETCs 10 orpabotku. ITociie BbIMOTHEHHS n1abopaTopHOit pa-
0oThl 1a00OpPaHT B KOHCIIEKTE CTABHUT JlaTy OTpabOTKH U ITOMIIIUCE.

Tekyimue 3a105KEHHOCTH 110 MHJIMBUAYAJIbHBIM JIOMALIHUM 3aJaHUsIM, KOH-
TPOJILHBIM paboTaM, KOJUIOKBUYMaM U 3alLUTeE 1a60paTOPHBIX PaboT MOMIKHEI OBITE
JMKBH/IMPOBaHBI B TEYCHHUE HENENH I0CIe CPpoKa, 0003HAYEHHOr0 B TEMATHYECKOM
[1ate 1abopaTopHbIX paboT, BO BpeMs, ONpe/ieiseMoe HperofaBaTeeM.

10. Meroan4veckne pekoOMeHIAUHH NPENOJABATENSIM 1O OpraHu3auum
00yueHust N0 JHCHUIIHHE

Crieunpuxoit muctuminnsl «O61as 1 HeOPraHHYECKas XUMUSD SBISETCS He-
PaspblBHas CBA3L TCOPUH € NPAKTUKON. TeopeTHyeckue 3HaHUS, KOTOPhIE CTYIEHTbI
HOJIYHAIOT Ha  JICKUMSIX, [OATBEPKNAIOTCS W yCBAaMBAIOTCS Ha J1abOpPaTOpPHO-
MPAKTHYECKUX 3aHATHAX. JlJIsl yCIIeIHOro ycBoeH s MaTepuana HeoOXOMUMBI 3HAHHS
XUMUH B 00beME LIKOJLHOM MPOrpaMMbl U 3J1€MEHTAPHOH MaTeMAaTHKH. Jlis noBbI-
HICHHS! YPOBHSI 3HAHMH 10 XHMHHU y CTYIEHTOB, HEOOXOAMMO MCKATh ITyTH CoBep-
LIEHCTBOBAHHUS METOJIMKH ITPEIIOaBaHMsI:

= MCII0JIb30BaHKE Pa3HOOOPA3HBIX (OPM, METOJOB U PUEMOB AKTH-
BU3ALHMH MO3HABATE/ILHON NESATEJILHOCTH ydaumxcs (B TOM YHCIe aKTUBHBIX U
MHTEPAKTHBHBIX);

= MCIOJIL30BaHNE HAIIAHOTO Marepuaa: TabJIkll, pUCYHKOB, CXEM,

NPUPOJIHBIX MUHEPAJIOB, AEMOHCTPALIMS OIBITOB;

- pelICHUE XMMHUYECKUX PACYETHBIX U IKCIEPUMEHTAIBHBIX 3a1ay

KaK MeToJl 00yueHusI XUMHUH;

- KOMITbIOTEpU3aLUs 00yYeHuUs;

- HCIIOJIL30BAHKUE PA3INYHEIX (DOPM OpraHU3alUKl CaMOCTOSITEIBHOM
paboTLI CTYAEHTOB: HHIMBHYabHAS, TPYIITOBAS, KOJJIEKTHBHASL,

- OpraHusalys WHAWBUIYalbHOW pabOThl CTYNEHTOB C y4YETOM

YPOBHSI IIOJArOTOBKH;

CHCTEMATHYECKUH KOHTPOJIb Pa3IMYHbIX BUIOB B Ipoliecce 00ydIeHus.

[Iporpammy paspaGorai: ﬁ
bparam I'.C., k.X.H. M

/ (moanuce)
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PELEH3US
na pabouyro nporpammy aucunminnbl «61.0.10.02 Apamurnyeckast XHMHS»
OIIOII BO no nanpasienuio 19.03.01 — Buorexuosorus, Hanpas/jennocrs Buorexsoaorus u
MoJteky/isipuast GuoJsiorust (KBaJuQUKAILUs BHITYCKHHKA — 0aKajaBp)

Cepernnoii W. 1., npopeccopom kadenpsl arpoHOMHIECKOH, GHONOTHYECKOl XHMMHK U pa-
smonorun. GI'EOY BO Poccenitckuit rocyrapcTBeHHbIN arpapHbiii yausepcuteT — MCXA umeHu
[CA. Tumupssesa, 10kTopom OGHONOIHUECKHX HAyK (Jajiee [0 TeKCTY PeLeH3eHT), MpoBeeHa pe-
neHsus paboueil nporpammbl aucuuiingbl «51.0.10.02 Ananutryeckas xumus» OITOIT BO mo
nanpasiaesnio 19.03.01 — «brorexHonOrUs», HanpasieHHOCTh «BHOTEXHOIOIUS 1 MOJIEKYJIIpHAs
Ononorus (Gakanaspuar) paspaborannoil 8 PI'BOY BO «Poccuifckuil rocyiapcTBeHHbIi arpap-
npid yHusepenrer — MCXA umenu KA. Tumupsizesa», Ha kadenpe xumuu (pa3paboTumk —
bparau 'eopruit Cepreesu, lonent kadeApbl XHMAN, KAHUIAT XHMUYECKUX HAYK).

PaceMorpes npejicTaBlieHHbIC Ha PEHEH3HPOBAHNHE MaTepHalbl, PELEH3eHT MpUIIeN K cie-
JLYIOILMM BBIBOJIAM

L. lpenpssiennas paboyas nporpamma aucunruingel «51.0.10.02 AranutHuecKas XHMUS»
(tanee no texery llporpamma) coomgemcmeyem tpebopanusm ®I'OC BO mo HampasieHuio
19.03.01 - «Buorexnonorus». Ilporpamma codepoicum Bce OCHOBHBIE Paszelibl, COOMEEMCmMEyem
TpeOOBaHUAM K HOPMATHBHO-METOAUYECKAM JIOKYMEHTAM.

2. llpencrasnennas B [Iporpamme akmyansrocnts yaeGHOM AUCHUIIIHEE B paMKax peasi-
sauud OIOIT BO ne noonescum commenuio — nucuuringa OTHOCHTCS K 06s3aTeNBHON 4acTH
yuebuoro uukia — b1.

3. llpencrasiennvie B Ilporpamme uenu JUCHHIUIMHBL coomeememeyiom TpeGOBaHMSIM
®I'OC BO nanpasnenus 19.03.01 — Buorexnonorus.

4. B coorsercrauu ¢ Ilporpammoit 3a jucuummuoi «51.0.10.02 AHanuTHYecKas XUMUS
3AKPCILICHO TpU Komnemenyui. Jlucumininga «b1.0.10.02 Ananutuyeckas XUMUS» U IIPEICTaB-
nennas Ilporpavma cnocobna peaiusosams ux B 00bABICHHBIX TpeGoBaHuUsX. PesynbraT! 06yuye-
HHsl, pejicTaBiennbie B [Iporpamme B KaTeropusix 3HaTh, yMeTh, BIAJETh COOMEEMCMEYIOm Ciie-
HHQUKE U COJEPKAHMIO IMCHMIUTMHBI K QEMOHCIMPUPYION 603MOICHOCTb TIOTYYEHUs 3asBICHHbIX
PE3VIILTATOB,

5. Obuwag tpyoémkocts auctuminisl «51.0.10.02 AnanuTuyueckasi XUMHS) COCTABIAET 2
3a4éTHBIX exuuunbt (108 yacos).

6. Mudopmauus o B3auMOCBSI3H H3yYaeMbIX AMCLUILIME H BOIIPOCAM HCKIIOYEHHS 1y0Oiu-
POBaHUA B COACPIKAHMH JMCUUIUIMH coomeememeyem J@HCTBHTENBHOCTH.  JIMCLMIUIHHA
«b1.0.10.02 AnamuTrueckas XMMHS» B3aHMOCBs3aHa ¢ ApyruMu mucumrmmaama OITOIT BO u
Yuebnoro miana no wanpasiennio 19.03.01 - BHOTEXHOIOIUS. ¥ BO3MOYKHOCTb NyOnupoBaHus B
COACPIKAHMM OTCYTCTBYET.,

7. llpencrasiennas Ilporpamma rpearnonaraeT HCIoJb30BaHHE CcoBpeMeHHbIX 00pa3oBa-
TCABHBIX TEXHOJIOTHH, UCHOJIL3YEMbIC IIPH PeaIH3allul Pa3iMdHbIX BUJIOB yueOHOM paGorsl. dop-
MBI 00pasoBaTENLHBIX TEXHONOIUIH_coomeememgyiom crieunguKe THCHUILIHHBL

8. Illporpamma mucnummasl «B1.0.10.02 AHamuTuyeckass xuMusay npenronaraer 4 3a-
HATHH B HHTEPAaKTUBHOM (opme.
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9. Buubl, cosepanne 1 TPYI0EMKOCTE CAMOCTOSTEBHOM PaGOTHI CTYIEHTOB, npejicTas-
nennpie B [Iporpamme, coomeememeyiom TpeGOBaHHSM K [OArOTOBKE BBITYCKHHKOB, conepika-
wmmest 3o GI'OC BO nanpassenns 19.03.01- Buotexuonorus.

10. Ilpeacrasnennpie u onucanubie B [Iporpamme hopmbl mexyujeli oneHKu 3Hanuit (ompoc
[10 TeMaM, 3alnTa JJabopaTopHbIX paboT, KOHTPOILHbIE PAGOTEI, HHANBHIYATbHBIE 3AHATHS).

Gopma MPOMEXKYTOUHOIO KOHTPOJISI 3HAHHI CTYIEHTOB, NpPeyCMOTpeHHas IIporpamMmoi,
OCYIIECTBISCTCS B (hopmMe 3a4eTa, YTO cOQmeememeyem CTaTycy JUCHMIUTHHBL, KaK JUCIUIIIHHEI
obsizarenbiol wactn yuebuoro wukia — 51 GI'OC BO nanpasnenns 19.03.01 - Buorexnonorus

I'1. Dopmbl onenkn 3uaunit, npeicrasienneie B [Iporpamme, coomeememeyiom crenuduie
JUCHHIVIMHLI ¥ TPEOOBAHUAM K BBINYCKHUKAM.

12, YueOHo-meronuyeckoe obecneyeHue JUCIUIIAHE] NIPEACTAaBJICHO: OCHOBHOM JHTe-
parypoii — 2 ncrounuk (6a3oBblil yueOHMK), JOMOIHUTENLHON TUTEPaTypoOll — 4 HAMMEHOBAHWUIA,
HHTEPHET-PeCYPChl — 2 HCTOYHUKA U coomeememeyem Tpebosanmsm OI'OC BO mampasieHus
19.03.01 — buorexHosorus.

13. MatepuanbHo-TexHuyeckoe obecreyerne JUCHAILIMHEL COOTBETCTBYET crienupuxe
ancnuiuinse! «b1.0.10.02 Ananutiyeckas XUMHUs» U 00ECIICUHBACT HCIIONB30BAHUE COBPEMEHHBIX
00pa3oBaTe/bHBIX, B TOM YHCIIE HHTEPAKTHBHBIX METO/I0B 00yUeHHUS.

I4. Merojuteckue peKOMEH/IAIMH CTYICHTAM H METOJAMYECKHE PeKOMEH{AlHH npero/asa-
TCIAM [0 OpraHu3aiun oOyUCHHs N0 JMCLHILUIMHE JIAI0T NPEACTABICHHE O crienuduke 06yueHHs
1o juctuminie «b1.0.10.02 Ananuruyeckass XUMHS».

OBIIME BBIBOALI

Ha ocHoBanuy NpoBeJICHHOr0 PeleH3npOBAHMS MOYKHO CIENIaTh 3aKTIOYEHHE, YTO XapakxTep,
CTPYKTYpa 1 cojepkanne padoyeit mporpammel qucturuiuasl «B1.0.10.02 AHanuTuueckas XUMUSD
OIIOIT BO no nanpasnenuio 19.03.01 — Buorexuonorus, HAIpaBJICHHOCTh « BHOTEXHOJIOIUSI U MO-
JeKKyspHas Ouonorus» (kBalmpuKalms BBITYCKHUKA — Gakanasp), pa3paGoTaHHAs Bparamom
I.C.. nouenrom Kkapeapsl XHMHH, KAHAHIATOM XHMHYECKHX HAyK COOTBETCTBYET TpeGOBaHHIM
GIOC BO. cospemennbim TpeGOBaHMSIM IKOHOMUKH, PhIHKA Tpy/Zla M MO3BOJIAT [pYU €€ peaiu3aiuu
yeneuno obecneunth GopMUPOBAHHE 3asBICHHBIX KOMICTEHIHH.

Peuensent: Ceperuna . 1., npodeccop xadepsr arpOHOMHMYECKOH, OHOJIOrHYeCcKOi XHMHHU U pa-
smonornu, I'BOY BO Pocceuitcknii rocyrapeTBeH bl arpapHblil yHUBEpCHTET —
MCXA umenn K.A. Tumupssesa, 10KTop GHONOTHYECKHX HAYK
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