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[lporpamMma  cocTaBjieHa  Ha  OCHOBaHHWH @eepanbHOTO  TOCYAaPCTBEHHOTO
06pa3oBaTeNbHOrO CTaHJapTa BBICIEr0 OOpa3oBaHMs (®I'OC BO) nHampaBieHHS MOATOTOBKH
04.04.01 Xumusi, YTBEpPXKIECHHOTO NprKa3oM MuHHCTEpCTBa 00pa3oBaHHsA M HAyKH Poccuiickoi
®eneparuu ot 13 moms 2017 r. Ne 655;

Tlopsiaka OpraHW3auu yd4eOHOro mpomecca B 00pa3OBAaTENbHBIX OPraHM3aUAX —BBICLICTO
npodeccronansHoro obpasosanus Jonenxoi Haponnoi Pecry0uKy, yTBEPKIAECHHOTO NIPUKa30M
MunrcrepcrBa o6pasosanust 1 Hayku JIHP Ne 1171 ot «10» Host0pst 2017 .5

y4eOHOro IUIaHa M OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBl BBICIICIO podeCCHOHAILHOTO
oGpasoBanus Hanpasienus moarotosku 04.04.01 Xwuwmus, paspaborannsix B I'OY BIIO
«JloHEIKU# HAllMOHATBHBIA YHUBEPCHTET).

PazpaboTuuk:
JOUEHT Kaheapbl GHOXUMHUH - @/Oﬁ{}
U OpPraHU4ECKON XUMHH O.B. bapanosa

IIporpamMma yueOHOM IMCHHMIUIMHBI YTBEpXKICHA Ha 3aCCaHHUU xadeapel OMOXMMHH H
OpraHH4YecKOd XHMUH
IIportokon Ne 10 ot «13» ampens 2020 r. Cﬁ

W.o. 3aBenyrorero kadenpoi 0.B. bapanosa

U
Iporpamma yd4ebHOll AuCUMILIMEBI ofobpeHa  y4eGHO-METONMIECKOH KOMHCCHEN

XMMHYECKOT0 (aKyIbTeTa
IIpotokon Ne 3 ot «15» anpens 2020 r.

IIpencenarens y4eOHO-METOAUICCKOH M
KOMHCCHH (aKyIbTeTa 4 — H.B. SI6moukoBa
‘// /




1. OBJJACTH IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLHECCE

Kypc «MeTonbl MpakTUYeCKOH OMOXMMHUU» OTHOCUTCS K OO0S3aTeIbHBIM IUCIUTUITHHAM
BapUaTUBHOW YaCTH y4eOHOTO TUIaHA IMOATOTOBKH MaruCTPOB.

JucuuiinHa —peanu3yercs Ha XUMUYecKoM (akynpTeTe Kadeapod OHMOXMMHH |
OPraHNYEeCKON XUMHH.

OTOT Kypc oOmHMpaeTcss Ha JUCHUIUIMHBI, H3y4aeMble B OakanaBpuare: buoxumus,
XWMHYECKHE OCHOBBI OHOJIOTMYECKUX IIPOILECCOB, AHAIMTHYECKas XHUMHS W 3aKJIaJIbIBAeT
dyHIaMEHT Hay4YHO-METOJAMYECKON MOATOTOBKH UCCIEJOBaTelIe B 001acTH OHOXWMHH U
Ouoopranndecko xumuu. [Ipu oCBOCHMHM JaHHOW JUCIUIUIMHBI OOYYarOIIUECs TOJDKHBI BJIAJICTh
CIICTYIOIIUMHU TIOHSATHUSMHU: OCHOBHBIC KJIACCHI OMOJIOTMYECKH AKTHBHBIX BEIIECTB, UX CBOWCTBA;
UMETh MPECTaBICHUS 00 OCHOBHBIX HHCTPYMEHTAIBHBIX METO/IaX B XMMHUYECKOM J1a0OpaTOpHH.

N3yuenne maHHOW JUCHUIUIMHBI SIBJISETCS MPEAMIECTBYIOIIUM JUISL  MPOXOXKICHUS
MNPEIIUIUIOMHON TPAKTUKH, BBIMOJHEHUS HAay4YHO-HCCIEI0BATENbCKOW pabOoThl MpU HAMHUCAHUU
MarucTepCcKOu TUCCEePTALUH.

2. CTPYKTYPA JUCHUIIJINHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hanpasnenue noaroToBku 04.04.01 Xumusa
Marucrepckasi mporpamMmma XUMHS
[TporpaMmMa noJAroTOBKU aKaJieMHuecKasi MarucTparypa
Kpanuduxanus MarucTp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2
Jucuunnuna 6339B0ﬁ / BapMaTUBHOW YacTu JMCIMIUTHHA BAPHATHBHO YacTH
00pa30BaTeNbHOM POrpaMMbl
DopMbI KOHTPOJIS 1 MOJyTIBHBIN KOHTPOIB, 1 3auer
TMokasatem ouHas popma 3aoyHas popma
00y4YeHHUs 00y4YeHHUs
KonnuecTBo 3a4eTHBIX €AMHUIL (KPETUTOB) 3
["'ox moaroToBKM 1
Cemectp 2
KonmgecTBo yacoB 108
- JTEKIIHOHHBIX 14
- IPAKTUYECKHIX, CEMUHAPCKUX
- 1a00paTOPHBIX 14
- CAMOCTOSTEILHOMN pabOTHI 80
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE
HenenpHOE KOJIMYECTBO YaCOB, 7,7
B T.4. ayJUTOPHBIX 2

3. OMMCAHHUE JUCHUIIJIMHBI

He.ﬂblO HU3YUCHUSA  JUCHUITIIINHBI ((MCTOJII)I HpaKTI/I‘IeCKOI\/II OUOXUMHUY»  SBJISETCSA
(I)OpMI/IpOBaHI/IC Y CTYACHTOB HpCI[CTaBJ'ICHI/Iﬁ O HOBBIX HOAXOHaxX U IpUCMaxX I/ICCJ'IC,ZLOBaHI/Iﬁ B
OHMOXHMMUH C UCIIOJB30BaHUEM HHCTPYMCHTAJIbHBIX MECTOA0B

OcCHOBHBIMU 3aJavYaMi U3YyUCHUA JUCHUIIINHBI ABJIAIOTCA:

pPaccMOTPEHUE OCHOBHBIX q)HSI/IKO-XI/IMI/I'-IeCKI/IX MCTOJOB, NPHUMCHACMBIX B COBPCMCHHBIX
OMOXUMHUUYECKUX HUCCICIOBAHUAX

OIICHKAa BO3MOXXHOCTH IIPUMCHCHUA @HSHKO'XI/IMI/I‘ICCKI/IX MCTOJOB B IIPCIAapaTUBHBIX U
AHAJIMTHYCCKHUX LICIIIX B OMOXUMHUYECKUX HUCCICIOBAHUAX




(dopmMHpoBaHUE HABBIKOB pabOTHI B TaOOpaTOpHH ¢ OMOIOTHYECKU aKTHBHBIMH BEIIECTBAMH,
IPOBEJCHUE KOJWYECTBEHHOTO AaHAIM3a OEJKOB, HYKIEMHOBBIX KHCIOT M JPYTHX
OMOJIOTUYECKH aKTUBHBIX BELICCTB.

TpeboBanus Kk pe3yjbTaTaM OCBOEHHs JMCHUILUIMHBI. [Iporiecc M3ydyeHus AMCHUILUINHBI
«MeTozibl TPAKTHYECKOW OMOXMMHU» HampaBlieH Ha (OPMHUPOBAHUE AIEMEHTOB CIEIYIOIINX
komiereHIui B cootBeTcTBUU ¢ PI'OC BO P® no nanpasnenuto noarorosku 04.04.01 Xumus u
OCHOBHOI ~ 00pa3oBaTEeIbHOM  MPOrpaMMbl  BBICHIETO  Mpo(deccHOHANbHOTO  00pa3oBaHUs
Harnpasienus noarotosku 04.04.01 Xumus:

a) O0meKyJbTYPHbIe KOMIIETEHIMH:
— CIIOCOOHOCTH  HCIIOJIB30BaTh OCHOBBI  (HIOCOPCKUX 3HAHMNA s  (HOPMHUPOBAHHS
MuUpoBo33pendeckoi mosuiun (OK-1);

— CIIOCOOHOCTHh HCIOJB30BATh OCHOBBI JKOHOMHYECKHMX 3HAHUH B pasiUYHBIX cdepax

xusnenestensaoctu (OK-3);

— CHOCOOHOCTH HCIIOJIb30BaTh OCHOBBI NPAaBOBBIX 3HAaHMKA B pa3inuyHbIX cdepax

xusnenestensaoctu (OK-4);

0) O0menpogeccHoHaAIbHbIC KOMIICTEHIMU:

— CIIOCOOHOCTH MCIOJIB30BATh NOJTYYCHHBIC 3HAHUS TEOPETHUECKUX OCHOB (PyHIaMEHTAIbHBIX
pa3/esioB XMMHUH TIpH pelieHnd npodeccuoHanbubix 3aaa4d (OITK-1);

— BJAJEHHE HABBIKAMH TPOBENEHUS XHMHUYECKOTO JKCIEPUMEHTa, OCHOBHBIMH
CUHTETUYECKUMH U aHAIUTHYECKUMH METOJaMH MOJyYEHHS U UCCIIeI0BaHU XMMUYECKUX BEILECTB
u peakuuit (OI1K-2);

— CHOCOOHOCTh HCIHOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX IUCLMIUIMH B
npodeccuonanbHou aestensHoctd (OITK-3);

— CHOCOOHOCTh pelaTh CTaHAapTHbIE 3aJaud  MPO(EeCCHOHAIBHOW JESATEIBbHOCTH C
UCTIOJIF30BAaHUEM COBPEMEHHBIX WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH C y4eToM
OCHOBHBIX TpeboBaHHil HH(pOpMannoHHo# 6e3omacHocTr (OITK-4);

— CHOCOOHOCTh K TOUCKY M MEpBUYHONH 0OpabOoTKe HaydHOH M Hay4YHO-TEXHHUYECKOU
uadopmarmu (OIIK-5);

— 3HaHWEe HOPM TEXHHUKH O€301acCHOCTH W yMEHHE pealin30BaTh MX B JAaOOPAaTOPHBIX H
TexHojornueckux ycnopusx (OITK-6).

B) IIpodeccuonaibHbIe KOMIIETEHIIUH

— 8 HAYYHO-UCCNIE008AMENbCKOL 0esIMeNbHOCMU

— CIIOCOOHOCTD BBIMIOJHATH CTAHIAPTHBIC ONEpaIMHy 10 npeyiaraeMbiM Metoankam (ITK-1);

— BrlajgeHue 0a30BBIMH HaBbIKAMM HCIIOJIb30BaHMsSI COBPEMEHHOW ammapaTypbl IpH
NPOBEJICHNHU Hay4HBIX uccienoBanuii ([K-2);

— BJIaJICHHE CUCTEMOit (hyHIaMeHTanbHbIX XuMuueckux noustuit (I1K-3);

— CIOCOOHOCTh TIPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BHUTHUS XUMUYECKOW HAYKH MIPU aHAIN3E TOYy4eHHBIX pe3ynbraTtoB (I1K-4);

— CIIOCOOHOCTH MOJIy4aTh U 00pabaThiBaTh PE3yIbTaThl HAYYHBIX IKCIIEPUMEHTOB C ITOMOIIIBIO
COBPEMEHHBIX KOMMbIOTEpHBIX TexHonoruit (I1K-5);

— BJIaJICHUE HaBBIKAMU TMPECTABICHUS TTOJYYCHHBIX PE3yJIbTATOB B BH/IE KPATKUX OTYETOB H
npesenranmii (ITK-6);

— BJIaJIeHUuE MeToJaMH 0e30IacHOro 00palleHns ¢ XUMUYECKUMU MaTeprualaMy ¢ y4eTOM UX
¢dusnveckux u xumuueckux cpoiicts (I1K-7);

6 NPOU3B0OCMBEHHO-MEXHOLO2UUECKOU OessMeNbHOCIU:

— CHoCOOHOCTh HCHOJNB30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH XHMHMYECKOH HAyKu H
byHIaMeHTabHBIE XUMUYECKHE TMOHATHS TPU PEUNICHHHM KOHKPETHBIX NPOW3BOJICTBEHHBIX 3314
(IIK-8);

8 OP2aHU3AYUOHHO-YNPABLEHYECKOU OessMeTbHOCIU:



— BJIaJICHUE HaBBIKAMU TUIAHUPOBAHMS M OPTaHU3aLUU PaOOThI CTPYKTYPHOTO TOpa3AeICHHUs
(IMK-11);

— CIIOCOOHOCTh NPUHUMATH pEIICHUS B CTaHJAPTHBIX CUTyalusx, Oparte Ha cels
OTBETCTBEHHOCTb 32 pe3yJbTaT BbinoaHeHus 3ananuii (I1K-12);

B pe3yabTare ndyyeHusi y4eOHOM QM CHUIIMHBI CTYAEHT J0JIKEH

3Hamp OCHOBHBIC TPHHIUIBI (GU3UKO-XUMHUECKUX METOJIOB HCCIIEIOBAHUS OHMOIOTHYECKU
AKTHUBHBIX BEIIECTB (anexTpodopes, xpomatorpadus, yIAbTpaleHTpuyrupoBaHue,
UMMYHO(EPMEHTHBIN aHaIHU3 | Jp.), UX JOCTOMHCTBA U HEOCTATKH, BO3MOKHOCTh IPUMEHEHUS B
aHajn3e OMOXMMHYECKUX OOBEKTOB.

Ymemsp TpOBONUTH KOJUYECTBEHHOE OIPEICICHUE OUOJOTMYECKH AKTHBHBIX BEIISCTB B
OHMOJIOTHYECKOM MaTepHalie, ONpeeisiTh aKTUBHOCTh (DEPMEHTOB, pa3AemsaTh CMECH aMHUHOKHCIIOT,
0enkoB, (hepMEHTOB, HYKJICHHOBBIX KHCIIOT, AHAJIU3UPOBATH SKCICPUMEHTAIBHBIE pPE3yIbTaThl
(bU3UKO-XUMHUYECKUX HCCIIeI0OBAaHUM.

Bnaoemp coBpeMEHHBIM apCEHAIOM METOJI0B OMOXMMHYECKUX UCCIIECOBAaHUM.

4. COJEPKAHME JUCHUILIAHBI 1 ®OPMBI OPTAHM3ALINYA YYEBHOT'O
MPOLIECCA

HopsinkoBbIi Kparkoe conepkanue TeMbl
HOMep U TeMa

Cooeporcamenvuutit modynvl. Memoowl evloenenun u o4UCmMKU
Ouonozuuecku aKmuGHvIX 6eU{ecme

Tema 1. 3amaun 6moxumuveckoro aHanuza. [InanupoBanne OMOXMMHYECKOTO
Obwue npunyunst | SKciepuMeHTa. BeiieneHne OMoIOrHYecKy aKTUBHBIX BEILIECTB M3 TKaHEH.
ouoxumuueckozo | I'omoreHusamusi  TKaHEW,  OKCTpPaKUMs  MCCIEAYEMBIX  BELIECTB,
uccne006anus XpoMarorpagupoBaHie U OYUCTKA, ONPEIeTICHUE TOMOTEHHOCTH M CTETICHU

YUCTOTHl Ipenapara. KpuTepun TIOMOT€HHOCTH BBICOKOMOJIEKYIISIPHBIX
OMOJOTMYECKH aKTUBHMUX BEIECTB. METO/Abl YCTaHOBJIEHUS NEPBUYHOU
CTPYKTYpbI O€JIKOB U HYKJIEHHOBBIX KHCJIOT.

Tema 2. Memoowt Xpomatorpapuyeckue MeToabl aHaimu3a B Oumoxumuu. OOmme
paszoenenusn OPUHLUIBL. AJCOpOIMOHHAS, paclpeeNuTenbHas, HOHOOOMEHHAsI, Telb-
cmeceil nponukaromas, adpdurHas ~ xpomarorpaduss B OMOXMMHYECKHUX
ouonozuuecku HCCIICJIOBAHUSIX.

AKMuHbHIX Onektpodope3. OOmue npuHnunbl. DakTOpel, BIUSIONIME HA
seujecme ANEKTPOPOPETUUECKYIO0 TOIBUKHOCTh OENKOB M HYKJICHHOBBIX KHCIIOT.

Buner  snextpodopesa  OMonOrMUeckM — akTHUBHBIX — BemlecTB.  Mx
npakTuyeckoe — npuMeHeHue.  CrenumanbHble — 3JeKTpodopeTHueckue
MeTOABl. JnekTpodope3 OenkoB. DeKTpodope3 HYKICHHOBBIX KHUCIOT.
[Tpumenenue >nexTpodopesa B JTUArHOCTUIECKUX LENAX.

Vasrpauentpudyrupoanue. Ilpunnun wmertona. Teopernyeckue
OCHOBBI CEIMMEHTAINH. [IpenapaTuBHOE LHEHTPUPYTUPOBAHUE.
AHanuTHueckoe yIbTpaleHTpuyrupoBaHue. IIpumenenne
AQHAJTUTHUYECKOTO IEHTPU(YTUpOBaHUSA B XUMHM Oelka U XUMHUHU
HYKJIEMHOBBIX KHUCJIOT.

Cooeporcamenvuwtii. mooynv 2. HUmmynogpepmenmmustii ananus.
Memoo nonumepasnoil yennoii peaxkyuu.

Tema 1. [Tpuniun mMetona uMmyHodepmeHTHoro aHanusa (MPA). dusuxo-
HmmyHnoghepmen- | XAMUYECKHE OCHOBBI  B3aUMOJCHMCTBUS ~ AHTUTCH-AHTUTENO.  JTallbl
MHbLI aHanu3 uccienoBanus.  Kommonentst  M®PA:  uMMmMyHHas  peakuus U

dbepmentatuBHas peakius. Kinaccudukanus meromoB UDA. [lpsmoit u




Henpsimoit  MMDA.  KOHKypeHTHbIH M HEKOHKYpeHTHhII  MDA.
Jlnarnoctuueckoe 3HaUYCHHUE.

Tema 2.
Honumepasznan
UenHas peaxkyus

[Tpunmun merona. IlpoBeneHue moaMMepasHoOW LEMHOW peakiuu
(TTLLP). Kommonents! peakiuu. [Ipaiimepst. Ammugukarop. Otamsl [TLP:
JleHatypauusi, oTxkur, onoHrauus. Buager [IP. IIpaktudeckoe
npuMmeHnenue. [IpenmymiecTBa Metofa i TUATHOCTUKU HH(DEKIIMOHHBIX
3aboneBanuii. OrpaHMYCHUSI METO/IA.




TemaTHyeckui njaaH

CoaeprxarebHbIH MOIYJIb 1

KoaudecTBO 9acoB

Ounas popma oOyueHust 3aounas popma o0yueHus
B T.4. B T.d.
% %
Haspanus ol 2|8 § o | o8 EE
coJiepKaTeJIbHbIX MOYJIeH B S| 2|4 o B > T | 4 4
= =l 9| als =5 =] & = ) S |5 =5 =
U TeEM O = O o8 E = O = O o 2 B S H
Q H|lFE| ek 922 @ = =) | R Qo 20
M 2 E|l s | dQHEel A 2 = s | Q2O
O = Qg SN S ) = o E SIS S
=] M| oo Y8 = X o | 0 & B o
S|1$9 | o = < QO | S =
Q= s = o < = =
o = o =
Tema 1.
Oouwgue npunyunsl
ouoxumuueckozo 24 | 2 4 | 18
UCC1e008aAHUA
Tema 2. Memoouwt
paszoenenus cmecei
OuonozuyecKu aKmueHbIX 56 | 6 10 | 40
eéeuecme
Hmozo
no cooepircamenbHoOMy 80 | 8 14 | 58
mooyno 1
Coaep:xareJbHbIA MOIYJIb 2
Koan4yecTBO yacoB
Ounasi popma o0yueHus 3aouHas popma o0yueHust
B T.4. B T.4.
= %
Haspanus o 2|8 § o | o8 §
coJepKaTeJIbHbIX MOYJIeH ° S| 24 o ° & T | &8 2
= S|l o] alg =5 s = = 5} S |5 =5 =
U TeM o = 0| o2 B|IS gl o = O o |2 Bl &
o H|E| &l& 922 @ = o) R 9l
M 2l 8| cs|loeldyl = < S s | dQld e
v | BE| a|le SIS ) > Qg 8l
5 2] 55 &8 & 5| % | |5 &8 o
S| S| S = < O Ie) =~
Q= = = Q. < s =
o = o =
Tema 1.
Hmmynogpepmenmmnutii 14 | 2 12
aumanu3
Tema 2. llonumepasznuasn
uenHasn peakuus 14 | 4 10
Hmozo
no cooepicamenbHoOMy 28 | 6 22
MO0y 2
Bcezo no oucuyunnune 108 | 14 14 | 80




5. METOAUMYECKHME PEKOMEHIAIIUM /IS TPOBEAEHUSA JIEKIIMOHHBbIX,
MMPAKTUYECKHX U JIABOPATOPHBIX 3AHSTUI

TEMBI JIEKIIUOHHBIX 3AHSATUN

N Konuuecmeo
i Ha3zeanue memoi HACOB
1 [[IpuHUMOBI U METOBI BBIIEICHHS MHIUBUYaIbHOIO IIpernapaTa 5
OMOJIOTYECKH aKTUBHOTO BEIIECTBA U3 TKAHEH.
2 [Xpomatorpaduueckue METO/ bl aHAIN3a B ONOXUMHH 2
3 |DAEKTPOXUMHYECKHE METO/IbI UCCIIEIOBAaHUS OMOXUMUYECKUX OOBEKTOB. 2
4 MeToapl yapTpaleHTPU(PYTUPBOAHUS B OMOXUMHUECKUX HCCIETOBAHUAX 2
5 |Mertox uMMyHO(EPMEHTHOTO aHAIU3a 2
6 |MeToxa moauMepa3Hoi IETHOW peaKIuu 4
BCEI'O 14
TEMBI JIABOPATOPHBIX 3AHSITUM
Ne Konuuecmeo
i Haszeanue memut HACOB
1 |O0ecconuBaHKe TeMOTIIO0MHA METOOM Tellb-XpoMaTorpaduu 4
2 |KonnyecTBEHHOE OIpeeeHne OEIKOB B pacTBOpax 4
3 P&BI[GJ'IGHI/IC CMCCH HYKJICHHOBBIX KHCIIOT 3JICKTpO(1)Op€3OM B 6
ArapO3HOM I'CJIC
BCEI'O 14
6. METOAUYECKHE PEKOMEHJALIAY 11O OPTAHU3ALINA
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Opranunsanus caMoCTOSTeIbHON Pad0ThI CTYICHTOB
Ne Konuuecmeo
/i Ha3zeéanue memoi HACOB
1 |[IpuHUUOBI M METO/IBI BBIEIECHHS HHUBHIyalbHOTO Mpernapara 18
OMOJIOTUYECKH aKTUBHOTO BEIIECTBA U3 TKAHEH.
2 [Xpomatorpadudeckne METOIbI aHATN3a B ONOXUMUH 16
3 [2nexkTpoxuMuyeckre METOAbI HCCIEJOBAHUS ONOXUMHUECKUX O0OBEKTOB. 14
4 [Metoas! ynpTpanieHTpUpyrupBoaHusi B OMOXMMHUYECKHX HCCIIEIOBAHUAX 10
5 [MMMmyHOpEpMEHTHBIH aHAN3 12
6 [[TonumepasHas 1enHas peakus 10
BCEI'O 80

7. AHAUBU Y AJIBHASI PABOTA
OO0pa31bl 3a0aHUH 17151 UHAUBHIyaTbHON paboThI

EctectBenHoe OolieyTonsIolee BEHMIECTBO B  YEIOBEYECKOM OpPTaHU3ME  SIBIISETCS
nentuaoM. KucinoTHBIN THIPOIN3 3TOTO MENTHIa MOoKa3aj, YTO OH COJEPXKHUT TJIHUIUH, JICUIIHH,



deHunanaHMH W TUPO3UH B cooTHomeHuu 2:1:1:1. Peakmuss storo mentuma ¢ 2,4 -
JTUHATPOPTOPOEH30I0M, TOCICAYIONUNA THAPOJIU3 M XpoMarorpaduueckuil aHaiu3 MPOAYKTOB
MOKa3ali, YTO 00pazyeTcs IpOU3BOIHOE

JH® - TtuposwHa. YacTUUYHBIA THAPOIM3 C MOMOIIBI XUMOTPUIICHHA ITO3BOJUI OOHAPYKHUTH
JCHINH, THPO3UH U KOPOTKHUM menTua. [Mapoau3 3Toro mentuja Jajl TIWIWH U (DeHUIAIaHuH B
cooTHouleHuu 2:1.

1.

2.

How

o

LN

10.

YcTaHOBHTE TOCIIEIOBATEIHPHOCT AMHHOKHUCIIOT B TIENITH/IC.

Hanummure cxeMbl COOTBETCTBYIOIINX PEAKIUH.

Uto mpou30oHAeT ¢ MenTUAoOM Mpu 00pabdoTke ero ¢geHmnTnonsonnanarom? Hamummre
o011yr0 cxemy mpolecca.

Omnpenenute cyMMapHslii 3apsia nentuga npu pH 1; 7; 12.

VYkaxuTe, B KAKOU cpejie JIeKUT U303JIeKTpUUecKas TouKa rnentuga?

OObsicHUTE, TMOYEeMY XHUMOTPHIICHH BBI3BIBACT YACTHYHBIN, a HE MOJHBIA THIPOIHU3
nentuaa’?

Ykaxute, Kakue (yHKITMOHATHHBIC TPYIIITEI BXOAST B AKTHBHBIN IIEHTP XUMOTPHUIICHHA.
PaccmoTpuTe MexaHU3M ACMCTBUSI XUMOTPUIICHHA Ha MOJIEKYJISIPHOM YPOBHE.

B o0miem, BuIe MOKaXHUTe, KAK XUMOTPUIICHHOTSH MPEBPAIIACTCS B XUMOTPHUIICHH.
OObsicuute,  mouemMy  aumzonpomuidrTopdochar  HeoOpaTUMO  UHTHOUPYET
XUMOTPHIICHH.

Hanummre, Bocmonbp30oBaBIIMCH Tabi. KOJOHOB, HYKJICOTUIHYIO MOCIEI0BATEIbHOCTh
¢parmenTta JIHK, oTBeTCTBEHHOT0 3a CHHTE3 IAHHOTO MENTUIA.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

OO NO DN W —

. [Iman BeIIENEHNS MHAMBHIyaIbHOTO OEIKOBOTO Mpenapara u3 OMo0ObEKTOB.
. Metonpl onpeaeneHns NEPBUYHON CTPYKTYPbI OEIIKOB.

. MeTobl onpesieneHnst NIEPBUYHOMN CTPYKTYPHI HYKJICMHOBBIX KHCIIOT.

. 'enp-xpomarorpadus B xumMuu Oenka

. DnexkTpodope3 aMUHOKHCIIOT U OEITKOB.

. DnexTpodope3 HyKIEHHOBBIX KUCIOT.

. MeTonp! ynbTpaneHTpuyrupoBaHus OMOIOTHIECKAX MaKPOMOJICKYJT

. UmmyHO(depMeHTHBIN aHaTU3.

. IlonmumepasHas nenHas peakiusi.

9. OBPA3SELIl MOAYJIBHOI'O KOHTPOJIA

rOY BIIO JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
XuMuyeckuit pakynbTer

Hanpaenenue noocomoexu: 04.04.01 Xumusn

Mazeucmepckas npoepamma: Xumus

IIpoepamma noocomosxu: aKkademuueckas mazucmpamypa
Cemecmp 2

Yuyebnas oucyuniuna Memoobl NPAKMUYECKOU Ouoxumuu

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. Cxema peakiuu B metose Cenxepa.



2. B 13037eKTprU4eCcKOil Touke OeoK:
a) IMeeT HAaMMEHBIIYIO paCTBOPUMOCTb;
0) o0JyralaeT HauOOJIbIICH CTEIIEHBIO HOHU3AIUH
B) SIBJISIETCSI KATHOHOM,;
T) SBJISICTCSI aHUOHOM

3. Ilpu nmpoBenennu s11ekTpodopesa B ycnoBusx, rae pH OydepHoro pactBopa Belie, yem
M303JIEKTpUYecKas Touka OesKa, mociaeHui

a) MUTPUPYET K KaTOY;

0) MUTPUPYET K aHOY;

B) OCTaeTCs Ha JIMHUM CTapTa;

) 00pa3yeT OUTIOJSIPHBIN HOH;

1) TOJBEPTraeTcsi TUAPOIIU3Y.

4. K mMeTomam paszieneHust cMecu OelIKOB, OCHOBAHHBIX Ha UX PA3IMYHAX B CYMMapHOM
AJIEKTPUUECKOM 3apsijie OTHOCSATCS:

a) MIOHOOOMEHHas1 XpoMaTorpadus;

0) pactipenenuTeabHas XpoMarorpadus;

B) asieKTpodopes

') OCMOMETPHUS;

1) apduHHas Xpomarorpadus

5. CpaBHHUTE pacTBOPUMOCTS JABYX nentuaoB npu pH 7, u naiire orBer B popme A>b, A<b, A=b
A. cep-uuc-Tiry-THp-acn

b. Ban-apr-mer-gpeH-tup

6. PaccunTaiite 3HaU€HUS U303JIEKTPUUECKON TOUKH BaJ, apr, Iy.

AMUHOKUCIOMA PKa PKayx | pKas
Bal 2,32 9,62

apr 2,17 9,04 12,48
Ty 2,19 9,67 4,25

7. CMech aMUHOKHCIIOT, COJIeprKallias Bajl, JIu3, acll, acH, IIH, TUC, cep Oblia MoABEprHyTa
(bpakLMOHUPOBAHUIO METO/IOM eKTpodopesa Ha Oymare npu pH 7 3anonHuTe TabauIy:

AMI/IHOKI/ICJ'IOTBI, ABUIXXYIIUCCA K KATOAY
AMI/IHOKI/ICJ'IOTI)I, JABHXXYIIUECA K aHOOY
AMI/IHOKI/ICHOTBI, OCTAaBHIMCCA HA JIMHWUU CTApPTa

8. B kaxoii ¢hopme cyliecTByeT BaJMH B IIETOYHOH cpejie:
A) B anuoHHo#

b) B 6unonspuoit

B) B xatnonHoi

9. [TomHOCTBIO Pa3PYIIUTH BCE TIENITUIHBIE CBS3H B O€TTKE MOYKHO C TIOMOIIIBIO CIEAYIOIIHNX
METO/IOB:

a) KUCJIOTHBIN THAPOJIHA3

0) 11eI04YHOM TUAPOIIH3

B) OrpaHUYEHHBIA TPOTEOTU3

r) nericrBuem BrCN



10. B pe3ynbTare mOIHOTO ruApoim3a 0eska o0pa3yroTes:
1) menTumbr;
2) ONUTONEITH/IbI;
3) aMHHOKHCIIOTHI,
4) kapOOHOBBIE KHCIIOTHI;
5) aMuHBI

11. N30nnexkTpruueckas TOUKa HAaXOJUTCS B IEJIOYHOU Cpeie JIs:
1) acniaprara;
2) ajaHUHa;
3) nu3uHa;
4) rmyramMuHa;
5) TpeoHnHa

12. I'enb-xpomarorpaduio IPUMEHSIOT IS PEIICHHS CIEAYIONINX 3a/1a4:
a) KonuentpupoBaHue 0elIKOB B pacTBOpax
0) OnpeneneHne MOJICKYJSIPHBIX Macc OETKOB
B) ®pakiMOHUPOBAHUE CMECel OEJIKOB
r) Ouncrka 0€TKOB OT HU3KOMOJIEKYIISIPHBIX TTPUMECEH

13. Metox runponm3a Oenka UCTIONb3yeTCs IS
1) onpeneneHnss aMMHOKUCIIOTHOTO COCTaBa Oefka;
2) onpezeneHuss MOJIEKYJISIPHOM Macchl Oelnka;
3) pa3nencHust OCIKOB Ha (PPaKIUU;
4) 0unCTKU OEIKOB OT HU3KOMOJICKYJIIPHBIX IPUMECEH;
5) ompeneneHusi BTOPUYHOM CTPYKTYpBI OemKa.

14. HazoBuTe MeTOA, KOTOPBII UCIOIB3YETCS sl U3YUYEHUS POCTPAHCTBEHHON CTPYKTYpPBI
OeNKOoB:

1) anektpodopes;

2) BbICAJIUBAHUE;

3) pEeHTreHOCTPYKTYPHBIH aHaAIIN3;

4) rugponus;

5) xpomatorpadus

15. 3anonuuTe TabAMILY:

PeaeeHm, uCI’ZOJle’ye]l/lbllZ 6 xumuu benka ue]lb uccneo006anus

1. Gpommmian

2. B-MepKanpTo3TaHoJI, HomaeTaMug

3. TPUTICUH

4. TaHCUITXJIOPUT

5.6 1 HCI

6. peHmIM30THONIMAHAT

16. BeiGepuTe KpUTEPUU TOMOTEHHOCTH OEIKOBOTO Mperapara:
a) OJIMH MUK Ha 3JeKTpodoperpamme
0) OJIMH UK Ha XpOMaTorpaMme
B) OIMH MUK Ha CEIMMEHTOTpaMMe
) 0€JI0K B KPUCTAJUTMYECKOM BHUJIC
€) 0JlHa TOYKa nepernda Ha KPUBOM paCTBOPUMOCTH



17. B pe3ynbTare MOJIHOTO rUAPOH3a Oesika 00pa3yroTes:
1) menTu b,
2) ONUTONEITH/IbI;
3) aMHHOKHCIIOTHI,
4) kapOOHOBBIE KHCIIOTHI;
5) aMuHBI

18. Kakue cBsi3u B OelKe COXpaHSAIOTCS MIPH €ro JeHATypalluu:
1) BomopoaHsie;
2) MeNTHIHBIE;
3) ruapodobHsIe;
4) HOHHBIE;
5) anexTpocTaTuueckue?

19. IIpoBectu oOpaTEMOE OCaxJACHUE OCITKOB U3 PACTBOPA MOXKHO C TIOMOIIIBIO CIICAYIONTUX
PEaKTHBOB:

a) XJIOpUJ HATpUS

0) arerat CBUHIIA

B) TPUXJIOPYKCYCHAsI KUCIIOTa

r) cyJib(aT aMMOHUS

1) CIIUPT, allETOH MPU HU3KUX TeMIIEpaTypax U OrPaHUYEHHOM BpEMEHU

BO3JIEUCTBUS
e) CIINPT, aOCTOH IIPH BBICOKHX TCMIICpATYypax U IIPOAOJKUTCIBHOM
BO3JICVICTBUU
20. 3agaua
AMUHOKHCIOTHBIN BecoBas nons M nentuna Cymmaphnas M
COCTaB IOCJIE TIOJTHOTO aMMHOKHCIIOT
TUIPOJIN3a
npo 0,12 835,1 925,1
Mer 0,16
ben 0,71
Cymma 1,00

[To meTony Cenkepa ycranosiieH mpoiiuH. [locine pacuiemnienust OpoMIiimaHoM 00pa3yroTes 1Ba
¢dbparmeHTa, OAMH U3 KOTOPBIX MOTJIoHIaeT cBeT npu 260 HM. Y CTaHOBUTE aMHUHOKHCIOTHYIO
MIOCJIEIOBATEIBHOCTD TIENTH/IA.

13 2

YTBepkIeHo Ha 3aceqaHuu Kadeapbl OMOXUMUU U OPTAaHUYECKOW XUMUH, MPOTOKOIT No oT
20 T

3aB. xadeapoit
IIpenonaBarens
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10.

11.
12.

13.
14.
15.
16.

17.
18.

Kputepun oneHuBaHus MO1yJbHOT0 KOHTPOJISI

Howmep 3ananus KomuuecTBo 0amios
3amanue 15 6
3aganue 20 6
OcraJibHbIE 33/1aHUA no 1 6amry (Bcero 18
0aIIOB)
Bcero 30

10. TEOPETUYECKHE BOITPOCHI K 3AYETY

Briienenune uHauBuyaasHOro 0enkoBoro npemnapata. OO0mye pekoMeHaauu no padbote ¢
Oenkamu. ['omorenuzanus. JKcTpakus.

MeTob1 onpesieNieHus: NIEPBUYHON CTPYKTYpPhI O€TTKOB, HYKJICHHOBBIX KHUCIOT
Xpomatorpadpuyeckue MeTo sl ananuza. O0mas xapakrTepucTuka. Buasl xpomatorpadumu.
Koaddunment pacnpenenenus. Yuciao ypaBHOBEIIMBAHUIA.

OO01re TpUHLKITBI XpOMaTOrpa(uu Ha KOJIOHKE.

AncopOrionHas xpoMarorpadus.

PacnpenenurensHast xpomarorpadusi.

TeopeTrueckre 0CHOBBI reNb-MpoHUKaronIel xpomatorpadhuu. KoadpdunueHt pacnpeaeneHus.
Matepuansl )i Tellb-TIPOHUKAOIIEH XpoMarorpaduu: cedaaekcel, cedapo3sl, Ouorenu u ap.
Pa3nenenne cmecu 6enKkoB ¢ ucnonb3oBanueM cedanexco. OGecconuBaHue.

HonoobmenHnast xpomatorpadusi. CTpykTypa U THIIBI HOHOOOMEHHHUKOB. TeXHHKa BBHITTOTHEHUS.
Adodunnas xpomarorpadus. Iloaroroska adpurHoro copoenTa. [Ipunnun merosa,
MaTepuaibl, TCXHUKA BBITIOJTHEHHUS.

O} PeKTUBHOCTD U CENEKTUBHOCTH KOJMOHKU. BOXKX.

Onektpodopes. [Ipunun metona. Bumsl sanexrpodopesa. usnyueckre OCHOBBI
anekTpodopesa. PakTopsl, ONPEAEIAIONIHNE HTEKTPOPOPETUYECKYIO TOBUKHOCTb.
Onektpodope3 cmecu O6enkoB Ha Oymare. Dnexrpodopes B [IAAT. UmmyHos1€KTpOdOpE3.
Onextpodopes ¢ goaenmcyabhaToM HaTPHSL.

[TpakTHdeckoe HCIONb30BaHuEe dJIEKTpodopesa s onpeneneHus pl Oenkos.
VYnbrpauentpudyrupoanue. OnpeneneHne CKOpoCcTH ceauMenTanuu 6eaxos. Koagduunent
ceMMEeHTauu. BUIBI ceIMMEHTAMOHHOTO aHATN3A.

[TonumepaszHas 1emHast peaKiusl.

NmMmyHO(DEpMEHTHBIN aHaN3.

11. OBPA3EILl TECTOBOI'O 3AJJAHUA

CxopocTh Tenb-PrIbTpanuu OSIKOB 3aBUCHT:
a) OT BEIMYMHBI 3apsiia OEIKOBON MOJIEKYIIBI;
0) oT hOopMBI OEITKOBOI MOJIEKYIIBI;
B) OT BEJIMYMHBI ONTUYECKOTO BPAILICHUS;
') OT BEJIMYMHBI MOJIEKYJISIPHON MaccChl;
1) OT paCTBOPUMOCTH OeliKa.

['enb-xpomarorpaduro NPUMEHSIOT I PEIICHHs CIEAYIONIMX 3a1a4:
a) KOHIICHTPUPOBaHUE OEIIKOB B PaCTBOPAx
0) ompeeneHre MOJIEKYJISIPHBIX Macc OETKOB
B) GpakIMOHUPOBaHHE cMeceil OenKoB
I') OYMCTKA OETKOB OT HU3KOMOJICKYJISIPHBIX TIpUMecen



o

YcranoBure OCICa0BAaTCIBbHOCTD onepaum‘/'l AJI pa3saciICHUA OCJIKOBBIX CMecei METOJA0M I'ClIb-

bunpTpanum:
a) DIIIOUPOBaHUE U cOOp (paKImii;
0) HaOyxanue cedaaexca;
B) HaHECeHHE 00pa3la Ha KOJIOHKY;
T') 3aII0JIHCHHE KOJIOHKU ce(aIeKCOM.
1) aHanu3 GpaxKuit

K metonam obGecconrBanus 0€IKOB OTHOCSTCS:
a) BBICAJINBAHUE
0) ocakJICHHE
B) JUAIIN3
T) renb-(OuabTpanus
1) HOHOOOMEHHas1 XxpomaTorpadus

Meton Kona — 310
a) crioco0 pazeneHus OEIKOBBIX CMECel IBYMEPHBIM JIEKTPOPOpe30M
0) MeTo GPaKIIMOHUPOBAHUSI OEIKOB CHIBOPOTKU KPOBU C TIOMOIIbIO OPTaHUYECKUX
pacTBOpHUTENEH
B) 25IeKTpoope3 ¢ MOABUKHON TPaHUIICH
T) pa3aeieHue 0eJIKOB METOJOM TOHKOCIOMHON XpoMaTorpapuu

B kauecTBe MaTpulbl B XpoMaTOrpagueckoM aHaJIn3€ MOTYT ObITh HCIIOJIb30BAHbI CIEAYIOLINE

MaTepHalIbL:
a) 1eJUTI0I03a
0) renu Ha OCHOBE JCKCTpaHa
B) TIOJTUAKPWIIAMUTHBIN TEITh
T') TOJIUCTUPOIBHBIE CMOJIBI
1) arapo3HbIil Telb

BriOepuTe BepHOE yTBEpKICHHUE:
a) Iu1st 06ecconnBaHusl OEIKOBBIX PACTBOPOB HCIONB3YIOT METO/ I'elib-(DUIBTPALIUH.
0) Iuaan3 UCTIONB3YIOT JJIsl ONIPEACIICHUS] MOJIEKYJIIPHOM MacChl OCJIKOB.
B) KPUCTAJUTMUECKOE COCTOSIHHE CBUJIETENLCTBYET O TOMOT€HHOCTH OemKa.

l") METOJ .HprI/I—CDOJ'II/IHa ABJISICTCA BBICOKOUYYBCTBUTCIIbHBIM METOAOM KOJIUYCCTBECHHOI'O

omnpezeneHus oenka.

[TpuBeauTe cxemy akTUBALMK cedapo3bl OPOMIIUAHOM.
BriGepuTe KpUTEpHUU TOMOTEHHOCTH OEIKOBOTO Tperapara:
a) OJIMH MUK Ha 3JeKTpodoperpamme
0) OJIMH UK Ha XpOMaTorpaMme
B) OIMH MUK Ha CEIMMEHTOTpaMMe
) 0€JI0K B KPUCTAJUTHIECKOMBH/IE
1) TOCTOSTHHOECOOTHOLIEHN e () YHKIIMOHATIBHBIX aKTUBHOCTEH MPH MOBTOPHOM OUHCTKE
€) 0/IHa TOUYKa Mepernda Ha KPUBOM pacTBOPUMOCTH

10. B xaxom Hampasiennn (kK karoay - K, anony -A, ocratorcs Ha JmHUH ctapta - C) Oyaer

MUTPHPOBATH B Tpoliecce nekTpodopesa Ha Oymare npu pH=1,6;4,0; 6,5; 11 cnexyromuit
nentua: NH; - ria-ray - ana - apr - COOH.



12. KPUTEPUU OHEHUBAHUA

IIo kypcy mpenmnonaraercs IpOBEICHHUE MPOMEXYTOYHOM aTTECTAllMM B BUAEC MOIYJIBHOI'O
KOHTPOJIS, BBINOJIHEHUE WHAMBUIYAIbHOM pabOThl M 3adera. 3ayeT CAAIOT CTYAEHTHI C LENbIO
IIOBBIIICHNS PEUTHHTIA.

Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyueHus OUCYUNIUHD

OpranuzanoHHO CPC Bcero
yueOHas pabora NunuBunyansHas | Moaynenblid | MHauBuayanbHas
CTylCHTa pabora KOHTPOJIb | TBOpueckas pabota
Max 30 6anoB max 40 Gamios max 30 max OaioB 100 6amioB
0annoB

BrinosnHeHue u BrinonHeHue MonaynbHas
3aIuTa WHIUBUIYAJIbHBIX  [KOHTPOJIbHAS
TabOpaTOPHBIX padOT 3a1aHU pabora
(mo 10 6atoB 3a
[paborty)

IlIxana coomeemcmeus 6a17106 HaIUIOHaJleOﬁ uiKaie

Onenka Omnenka 1o OueHka o rocyiapcTBeHHOM HIKAaJie OuneHka no
no mkaje | 100-6anabHoM (3x3aMeH, TP PepeHINPOBAHHBIN 324eT) rocyapcrse
ECTS HIKaJe HHOH IKaJje
(3auer)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTENHHO) 3a4TE€HO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHa4H
F 0-34 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAAa4YM MPH YCIOBHU
00513aTeIbHOr0 Habopa JONOTHUTENbHBIX 0AJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O MIPOLECCA

JlexuroHHBIE 3aHATHUS IPOBOJATCS B AYJAUTOPUH, OCHAILICHHOW MYJIbTUMEIUNHON TEXHUKOU U
nockoil. JlabopaTopHble 3aHATHS MPOBOIATCA B y4ueOHOW naboparopuu «CrenualbHble METOJIbI
UCCIIEIOBaHMSI B OMOXUMHI», OCHALICHHON CHEHUalTbHBIM O00OpPYJIOBaHUEM, U B KOMIIBIOTEPHOM
Kjacce, OOOpYIOBaHHOM KOMIIBIOTEPAMU C JIMIEH3MOHHBIM IPOIPAaMMHBIM OOECIIeYeHHEM,
JIOCTYIIOM K cetr IHTepHeT, CToaaMu, JOCKOM.



14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EMILISIPOB
B OnOJIHMoOTEKE

JouHY

Hanuumne
3JIEKTPOHHOM
BEPCHHU B
IbC

Ocnoenasa numepamypa

buonornueckas XuMusi: ¢ yNpaKHEHUSIMU M 3aJadaMu:
Y4eOHHMK JUIsl CTYJIEHTOB [3JIEKTPOHHBIA pecypc| / mon
pen.: C.E. Ceepuna. — MockBa: [DOTAP-Menua, 2011.
— 622 c.

CepprokoBa ['.A. OCHOBbI OHOXMMHHU [ITEKTPOHHBIN
pecypc]: ydebHoe mocobue / Bomrorpam: Boarl' TY. —
2015. - 64 C. Pexum JOCTYTIa
(https://elibrary.ru/download/elibrary 23606695 846174

40.pdf )

bapanosa, O.B. buoxumus. [Tocobue k nabopaTopHbIM U
CEMHUHAPCKUM 3aHATHIM [DIJIEKTPOHHBIN pecypc]: yueO.
nocobue / O.B. bapanosa, B.C. [opomkesuu, WN.J.
Onaprok ; 'OV BIIO "[loneukwuit Hai. yH-1". - JloHENK :
I'OY BIIO "louHVY", 2016.-160 c.

[lennpuk A.H., Kocmbinua B.B., bBbapanosa O.B.
CrekTpaibHbIe METOJBI HMCCIICIOBAHUS B OPraHUYCCKOMN

XUMUM U OHMOXMMHUU: y4eOHO-METOJMYECKOE MOocoOue,
Honenk: JouHY, 2012.- 119 c.

16

Jlonoanumensnasn numepamypa

Epmos F0.A. O6mas 6uoxumus u copt: yued. mocodue /
10.A. Epmios. — Mocksa: U3n-s8o MI'Y, 2010. — 367 c.

Komos B.II. buoxumus: yue6nuk / B.I1. Komos, B.H.
[lIsenoBa. — Mockaa: FOpaiit, 2015. — 640 c.

Henscon JI.JI. OcHoBbl 6uoxumuu Jlenunmxepa: B 3 T.:
yuebnuk / JI. Henbcon, M. Kokc. — Mockea: BUHOM.
Jlaboparopus 3Hanui, 2012. — T.1: OCHOBBI OHOXWMHH.
Crpoenue u anamus. — 694 c.

15. ”TH®OPMAILIMOHHBIE PECYPCbI

http://mondnr.ru/ — MunucrepcTBo oOpa3zoBanuss W Hayku Jlonenkoi HapomHoit
Pecniybnuku
http://resobrnadzor.ru/ — PecnyOnukanckas ciry:k6a MO KOHTPOJIIO M Ham30py B cdepe
00pa3oBaHUs U HAYKU

16. IPOTPAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopnoparuBnas nunensust JOHHY Ne 46484614)
2. Microsoft Office (kopnopatuHas nuuensust JJOHHY Ne 46472919)
3. Microsoft Visual Studio (mumensus nmporpammsl DreamSpark amst BeICIuX y4eOHBIX 3aBEICHUH)

4. Jlunen3un GPL, Apache, BSD mns cBoOOIHOTO NMpOrpaMMHOIO OOECTICUYCHHs:- AHTHUBHUPYC
Kacnepckoro;- Adobe Acrobat Reader;- xPDF.



https://elibrary.ru/download/elibrary_23606695_84617440.pdf
https://elibrary.ru/download/elibrary_23606695_84617440.pdf
http://mondnr.ru/
http://resobrnadzor.ru/

Pabouas mporpaMmMa paccMOTpeHa U MepeyTBepKlIeHa Ha 3acedanuu Kadeapbl OMOXUMHUU U
OpraHUYECKON XMMHUH 0€3 N3MCHEHHUH Ha y4eOHBIH TOJI.

[Tporokon Ne  oT*“ ” 20 1.

3 aB. kadeapon



