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Pabouyto mporpamMmmy coctaBui(u):
JIOLICHT, K.X.H. Bapakuna E.B..

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

X OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auciuruinHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yyebHOrO miana
HaIlpaBJICHUA ITOATOTOBKU
18.03.02 DHepro- u pecypcocOeperarIire mpoIecchl B XUMHYECKOW TEXHOJIOTHH, HEPTEXUMHUU U
OMOTEXHOJIOTHH

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILTAHBI 10 «31» aBrycra 2024 r.
COI''TACOBAHO

3aBenyroumii kagenpoit «XuMudeckast TEXHOJIOTUS H pecypcocOepekeHne)

« _» 20 T. M.B. KpasiioBa
(noonucw) (U.0. Damunus)

YTBEPXIEHO
Ha 3acenanuu neHTpa MEIMIMHCKOW XUMUH

(mporoxon 3acemanust Ne 3 ot «19» cenrabps 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

[enp — 3akimrodaeTcss B U3YYCHUU OOIIUX 3aKOHOB, CBS3BIBAIOIIMX CTPOCHHUE U CBOMCTBA
OpraHMYECKUX COCIMHEHUHN, MyTed CHHTe3a pa3IMYHbIX KJIaCCOB OPraHMYeCKUX BEIIECTB,
MEXaHU3MOB XHMHUUYECKHX MPOILIECCOB, a TAaKXKE€ BO3MOXHOCTEM HCIOJIB30BAHUS OPraHUYECKUX
COCIMHEHUH B PA3JIMYHBIX OTPACIISIX HAPOTHOTO XO35MCTBA.

2. Mecto nucnumimabl B crpykrype OITIOII BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AMCLUIUIMHA!
«O0mass u HeopraHumueckas xumus 1», «OOmas u HeopraHuueckas xumus 2» «Bpicmas
MaTeMaTHKay, «AHAINTHYECKAsT XUMUSI».

JINCIUTITMHBI U TIPAKTHKH, I KOTOPHIX OCBOCHHME JTAHHOW JAMCIUIUITMHBI HEOOXOAMMO Kak
npenmecTBytomee: «OO0Imass XuMudeckas: TexXHonorus», «lIpoiecchl U ammapaTsl B XUMHUYECKOU
TEXHOJIOTHH ¥ OMOTEXHOJIOTUNY, «XUMHS BBICOKOMOJIEKYIISIPHBIX COCTUHEHHI.

3. IlnanupyemMblie pe3yabTaTbl 00y4eHUs
dopmMupyembie U Nuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUS IlnannpyemMble pe3yabTaThl
KOMIIETEHIINH KOMIIeTeHIH I o0y4eHust

(koA 1 HAMMEHOBaHUE) (koA 1 HAMMEHOBaHUE)

OIIK-2. CnocoOHOCTBIO - 3HaTh:

HCIIOJIb30BAaTh OCHOBHBIE — TEOPETHUYECKHE 3aKOHOMEPHOCTH

3aKOHBI CTPOEHHMSI BeIleCTBA U MPOTEKAHUs

€CTECTBEHHOHAYYHBIX peakiui, MEXaHU3Mbl XHMHYECKHUX

JTUCIUTUTUH B peakiui Kak OCHOBY TUTSt

npodeccroHanbHOI LeJIEHAIPaBIE€HHOT O CHUHTE3a

e TEIbHOCTH, MaTepHaJioB;

MIPUMEHSATH METO/IbI YMers:

MaTeMaTUu4ecKoro — TPOTHO3UPOBATh HANpPaBJICHUE W

aHanu3a u pe3yabTar (bU3UKO-XUMHYECKHUX

MOJEIIUPOBAHUS, MPOLIECCOB u XUMUYECKHUX

TEOPETUYECKOTO u IIPEBPAILICHUI OPraHNYECKUX BEIIECTB

9KCIIEPUMEHTAIILHOTO Braners:

HCCIeA0BaHUA - METOI0JIOTHEN CO3JaHus
TEOPETHUUYECKUX MOJIEIeH XUMHYECKUX
IIPOLIECCOB, MO3BOJISFOIINX
MPOTHO3UPOBATh TOJYYEHHE HOBBIX
COECTMHEHNN C 3aJaHHBIMA
CTPYKTYPOI U CBOMCTBaAMHU

OIIK-3. CnocobHOCTBIO - 3HaTh:

WCIIO0Nb30BaTh OCHOBHBIC — COBPEMEHHbBIE poOIIeMbI

€CTECTBEHHOHAYYHbIE LeJIEHAPaBIE€HHOT O CUHTE3a

3aKOHBI JUIsl TMOHUMAaHUS Ppa3InYHBIX OpraHUYECKHUX

OKpYXalollero Mupa Hu COCMHECHU I

SIBJICHUH TIPUPOABI YMers:
— MPOTHO3MPOBATh BO3MOXKHbBIE IYyTU U
yCIOBUS npeoOpa3oBaHus
(GyHKIIMOHATBHBIX TPy B
BAKHEUIINX KJaccaXx OpraHUYeCKHX




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETEHIIMH
(ko1 1 HAUMEHOBAHME)

Nuaukaropsl
JOCTHKEHUS
KOMIIeTeHIH I
(ko1 1 HAUMEHOBAHME)

IlnannpyemMble pe3yabTaThl
o0y4eHust

COCNMHEHUN B XOJIE€ XHUMHUYECKOU

peaKuuu
Bnaners:

— METOJI0I0Tuel aHalm3a
B3aHMMOCBSI3U XUMHYISCKHX u

(¢U3NUEeCKUX CBOMCTB OpPraHUYECKUX
COCJMHEHUH C UX CTPOCHUEM




4. CTpyKkTypa ¥ coaepkaHue IUCHUIINHbI

®opMbI TEKYyILLET0

. KOHTPOJIS
Moayas (pa3aen) BU"H Ha"MeHOBaHIfe TEM 3aHITHH Cemectp Odnem, Bannbl | UHTEepakTHB, 4.| (HAaMMeHOBaHHE
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q.
OlI€HOYHOT 0
cpeacTBa)
Monayinb 1. Jlekusa 1 KapOGonunbHbie cOeTMHEHUSI. 4 2 - -

Howmenknarypa. CriocoObI oy4eHus.
CamocrositenbHas | CaMOCTOSTENRHOE U3YUEHUE MaTeprualia 4 4 - -
pabota
Jlexmus 2 Anbaeruapl v keToHbl. CHHTE3 U 4 2 - -

XUMHUYECKHE CBOMCTBA - |
CamocrositenbHast | U3yueHue TeopeTuyeckoro Marepuania 4 4 - -
paborta
Jlexnmg 3 Anpaerunsl 1 KeToHbL. CHHTES U 4 2 - -

XUMHUYECKHE CBOKCTBA - 2
JlaboparopHas [TonydyeHue HUKIOTEKCaHOHA 4 6 25 - Marepuains 15
pabora 1 Kontponbnas padota 1 KOHTPOJILHON

a0OThI

CamocrositenbHas | I3yueHne TeopeTH4eckoro Mmarepuanina 4 4 - -
pabota
Jlekuga 4 KapOGonunsabie coequuenuns. CBoicTBa 4 2 - -

€HOJIOB U €HOJISITOB.
CamocrositenbHas | I3ydyeHne TeopeTH4ecKkoro Mmarepuanina 4 4 - -
pabora
Jlexuus 5 KapOonoBsie kucnotsl. CHHTE3 U 4 2 - -

XUMHUYECKHE CBOMCTBA - |
JlaGopatopnass  |[lomydyenue Oyrunanerata 4 6 - -
pabora 2




®opMbI TEKYyILLET0

. KOHTPOJIS
Moayas (pa3aen) BU"H Ha"MeHOBaHIfe TEM 3aHITHH Cemectp Odnem, Bbannbl | UHTEepakTHB, 4.| (HAaMMeHOBaHHE
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q.
OII€HOYHOI0
cpeacTBa)

CamocrositenbHas | I3yueHne TeopeTH4eckoro Mmarepuanina 4 4 - -
pabora
Jlekug 6 Kap6onossie kucinotel. CHHTE3 H 4 2 - -

XUMHUYECKHUE CBOMCTBA - 2
CamocrositenbHas | I3yueHne TeopeTH4eckoro Mmarepuania 4 4 - -
pabora
Jlekmsa 7 lNanorenanruapuabl. AHTUIPUIBL. 4 2 - -

CuHTe3 U XUMHYECKUE CBOMCTBA.
JlaboparopHas [Tonydenue dpeHunruapasonHa 4 6 25 - Marepuainst 15
pabora 3 HUKJIOTE€KCAaHOHA KOHTPOJBbHOU

KonTponbHas padbota 2 paboThI
CamocrositenbHast | U3yueHue TeopeTuyeckoro Marepuania 4 4 - -
pabota
Jlexuus 8 Croxuble 3¢upbl. CUHTE3 U 4 2 - -

XUMHUYECKHE CBOWCTBA.
CamocrositenbHas | I3ydyeHne TeopeTH4eckoro Mmarepuania 4 4 - -
pabora
Jlekma 9 Amunpl. CHHTE3 ¥ XUMHYECKHE 4 2 - -

CBOWCTBA.
JlaGoparopuast  |[lomydyenue 4-6pomaneTanuianga 4 6 - -
paboTa 4
CamocrositenbHas | I3ydyeHne TeopeTH4ecKkoro Mmarepuanina 4 4 - -
paboTa
Jlekug 10 Awmunanl. CHHTE3 U XUMHIYECKUE 4 2 - -

CBOKCTBA.
CamocrositenbHas | I3ydyeHne TeopeTH4ecKkoro Mmarepuanina 4 4 - -

pabora




®opMbI TEKYyILLET0

. KOHTPOJIS
Moayas (pa3aen) BU"H Ha"MeHOBamfe TEM 3aHITHH Cemectp Odnem, Bbannbl | UHTEepakTHB, 4.| (HAaMMeHOBaHHE
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q.
OII€HOYHOI0
cpeacTBa)

Jlekmmsg 11 Hwuazocoenunenus. CuaTes u 4 2 - -

XUMHUYECKHE CBOMCTBA - 1
Jlaboparopuas  |Ilomydenwue ombeH301a 4 4 25 - Marepuains 15
pabora 5 Kontponbnas padota 3 KOHTPOJILHON

a00ThI

CamocrositenbHast | U3yueHue TeopeTuyeckoro Marepuania 4 4 - -
paborta
Jlexuus 12 Huazocoenunenusi. Cunres u 4 2 - -

XUMHUYECKHE CBOKCTBA - 2
CamocrositenbHast | U3yueHue TeopeTuyeckoro Marepuania 4 4 - -
paborta
Jlekmusa 13 Hutpocoenuuenus. Cunres u 4 2 - -

XMMHYECKHUE CBOMCTBA.
Jlaboparopnas  |IlonmydeHre MEeTHUIOpaHKa 4 4 25 - Marepuainst 15
pabora 6 Kontponbnas padota 4 KOHTPOJIbHON

paboThI

CamocrositenbHast | U3yueHue TeopeTuyeckoro Marepuania 4 4 - -
paborta
Jlekusg 14 Denonpl. CHHTE3 U XUMUYECKUE 4 2 - -

CBOKCTBA.
CamocrositenbHas | I3yueHne TeopeTH4eckoro Mmarepuanina 4 4 - -
pabora
Jlexuus 15 BgeneHue B XUuMuio 4 2 - -

TeTEPOIUKIMYECKUX COSTMHEHUH.
[TarnuneHHbIe UKIIBL.




®opMbI TEKYyILLET0

. KOHTPOJIS
Mopnyas (pa3aeon) BU"H Ha"MeHOBamfe TEM 3AHITHH Cemectp Obwem, Banauasbl | UHTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q.
OII€HOYHOI0
cpeacTBa)
CamocrositenbHas | I3yueHne TeopeTH4eckoro Mmarepuanina 4 4 - -
pabora
Jlexuus 16 Beenenue B XumMuro 4 2 - -
reTepOLUKINYECKUX COEAUHEHUH.
[llecTruneHHble HUKIBI - 1
CamocrositenbHast | U3yueHue TeopeTuyeckoro Marepuania 4 4 - -
paborta
Jlexmus 17 BBenenue B xumuro 4 2 - -
TeTePOLUKIMYECKUX COSTMHCHUN.
[lecTrnuneHHbIE MUKIEI - 2
CamocrositenbHas | I3ydyeHne TeopeTH4ecKkoro Mmarepuania 4 12 - -
pabora
ITA [IpomexxyTouHast arTecTamnus (3K3aMeH) 4 0,35 - - TecToBbie 3agaHus
Nel-500
™ Nrtorooe TecTupoBanue 4 2 100 - Bomnpocsl k
pbk3aMeHy Nel-54
Hroro: 180 200

XeM yeTa HTOr0BOT JIa « M cp)/2» - M JIOB 10 BCEM HBIM MEpOIPUATHIM, MPEAYCMOTPEHHBIM B K
Cxema pacyera urorosoro 6amia «(C a + Tep)/2» - cymma 6amioB mo Bce eo epo , IpelycMOTpe ce +
cpeaHee apupMeTUYECKOe 0 BCEM MPOMEXKYTOUHBIM TECTaM, MpoBoAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B npouecce nzydenust nucuuiuinebl «OpraHuyeckas XUMus 2» UCIHOJIb3YETCsl TEXHOJIOTHS
TPAAUITMOHHOTO 00y4YeHUs (JICKITUH, TaOopaTOpHbIE pabOTHI, cCaMOCTOsITEIbHAs paboTa). JIekuuu u
camMocTosITeNIbHAs padoTa HampaBlIEH HA TEOPETHUYECKYIO TOJTOTOBKY, JabopaTopHble pabOThI
OPUEHTHUPOBAHBI HAa MPAKTHYECKYIO TIOJTOTOBKY CTY/ICHTOB.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO TUCHUNIMHBI

Monayas 1.

MeToan4yeckue peKOMEeHAAIMUY 10 U3YYEHUI0 TeMbI
«Kap6onunsneie coenuaennsi. Homenkmnarypa. CriocoObl IOTy4IeHHS.»

ITpu ocBOeHMM TEeMbI HEOOXOIMMO:

- U3Y4YUTh Yy4eOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCTIOJB3YS JICKIIMOHHBIN MaTepHall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKLIHN ).

MeToan4yeckue peKOMEeHAAIMUN 110 U3YYEHUIO TeMbI
«Anbaeruapl U KeTOHbl. CUHTE3 M XMMUYECKUE CBOMCTBA. »

ITpu ocBOeHMM TEeMbI HEOOXOMMO:

- U3Y4YUTh Yy4YeOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKLIUN).

MeToan4yeckue peKOMEeHAAIUY 110 U3YYEHUIO TeMbI
«Kapb6onunbsHbie coeruaeHnsi. CBONCTBA €HOJIOB U €HOJISITOBY

ITpu ocBOeHMU TEeMbI HEOOXOIMMO:

- U3Y4YUTh Yy4YeOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKLIUH).

Metoan4yeckue peKOMEeHAAIMY 110 U3YYECHUI0 TeMbI
«Kap6oHoBbie kcunoThl. CHHTE3 U XUMHUYECKHE CBOMCTBA.»

ITpu ocBOeHMU TEeMbI HEOOXOMMO:

- U3Y4YUTh Yy4YeOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKLIHH ).

MeToan4yeckue peKOMeHAAIMUY 10 U3YYEHUIO TeMbI
«"amorenaruapuapl. AHTUAPHUABL. CUHTE3 M XMMUYECKUE CBOMCTBA. »

ITpu ocBOeHMM TEeMBbI HEOOXOMMO:

- U3Y4YUTh Y4eOHBIH MaTepuas IO COOTBETCTBYIOIIEMY pa3feny IUCLUUIUIHHBI,
UCIIOJIb3Ysl JICKIIMOHHBIN MaTepuall U JUTEpaTypy Mo JaHHOM TeMaTuKe (BKJIOYas OPUTMHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKLIUH ).

MeToan4yeckue peKOMEeHAALUY 10 U3YYEHUIO TeMbI
«Cnoxnbie 3¢upsl. CHHTE3 U XUMHUYECKHE CBONCTBA.»

ITpu ocBOeHUM TEMBbI HEOOXOIMMO:

- U3Y4YUTh Yy4YeOHBIH MaTepuas IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCTIOJNIB3YS JICKIIMOHHBIN MaTepHall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKLIHN).

MeToan4yeckue peKOMEHAAIMUN 110 U3YYEHUIO TeMbI
«Amunpl. CHHTE3 1 XUMHUYECKHE CBOHMCTBA. )

ITpu ocBOeHMU TEeMBbI HEOOXOIMMO:

- U3Y4YUTh Yy4eOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUIUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHall U JUTepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKLIUH ).



Metoan4yeckue peKOMEeHAAIUY 10 U3YYEHUIO TeMbI
«Amunbl. CHHTE3 M XUMHUYECKHE CBOMCTBA. )

ITpu ocBOeHMU TEeMBbI HEOOXOIMO:

- W3YYUTh Y4YeOHBIM MaTepuaq IO COOTBETCTBYIOIIEMY paslieny IUCIHIUIAHBI,
WCTIOJIB3YS JICKITMOHHBIN MaTepuall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKITUH).

MeToan4yeckue peKOMEeHAAIMUY 10 U3YYEHUIO TeMbI
«JIlnazocoequaenns. CHHTE3 M XMMHYECKHE CBOMCTBA. )

ITpu ocBOeHMU TEeMBbI HEOOXOJMMO:

- W3YYUTh Y4YEOHBIM MaTepuaq IO COOTBETCTBYIOIIEMY paslieny IUCIHIUIAHBI,
WCTIOJIB3YS JICKITMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaTHuke (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKITUH).

MeToan4yeckue peKOMEeHAAIMUY 110 U3YYEHUIO TeMbI
«Hutpocoennnenusi. CHHTE3 U XUMHUYECKHE CBOMCTBA. »»

ITpu ocBoeHMM TEeMbI HEOOXOIMMO:

- W3YYUTh Y4YEOHBIM MaTepual IO COOTBETCTBYIONIEMY pasleny IUCIHIUIAHBI,
WCTIOJIB3YS JICKITMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKIUH).

MeTtoan4yeckue peKOMEeHAAIMUY 110 U3YYEHUIO TeMbI
«®enonpl. CHHTE3 U XUMHUYECKIE CBOMCTBA.

ITpu ocBOeHMM TEeMBbI HEOOXOIMMO:

- W3yYUTh Y4YeOHBIM MaTepuaq IO COOTBETCTBYIOIIEMY pasleny IUCIHIUIAHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaTHuke (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKITUH).

MeToanyeckue peKOMEHAALUN M0 U3YYEHUIO TeMbI
«BBeneHne B XUMHIO TETEPOIMKINISCKUX COeTMHEHUN. [[ATHUICHHBIC IIMKITBL. »

ITpu ocBoeHMU TEeMbI HEOOXOJMMO:

- W3YYUTh Y4YeOHBIM MaTepuaq IO COOTBETCTBYIOIIEMY pasleny IUCIHIUIAHEI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKITUH).

MeToan4yeckue peKOMEHAAIMN 110 U3YYECHUIO TeMbI
«BBeneHne B XUMHIO TETEPOIMKINICCKUX coenuHeHni. [llecTuaennbie Kb

ITpu ocBOeHMU TEeMbI HEOOXOMMO:

- W3yYUTh Y4YeOHBIM MaTepuaq IO COOTBETCTBYIOIIEMY pasleny IUCIHIUIAHEI,
WCTIOJNB3YS JICKIIMOHHBIN MaTepHall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKITUH).



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme
P (WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-2 Kontponbabie padoTsr Ne 1-4

TectoBbie 3ananus Ne 1-500
Bomnpocs! k sx3ameny Ne 1-54
4 OIIK-3 Kontponsusie padoTst Ne 1-4
TectoBrie 3amanus Ne 1-500
Bonpocsl k ak3ameny Ne 1-54

7.2. TunoBble 3aJaHUsi WJIM HHbIE MaTePHAJIbI, HEOOXOAMMbIe [JIsi TEKYyIIero
KOHTPOJISt

7.2.1. KourpoJjbHasi padora

TunoBble npuMepbI 3aJaHUI
KonTpoabsHnas padora 1

3aganue 1
ﬂaﬁTe Ha3BaHUA HWXKCHIPUBCACHHBIM COCAUHCHUSAM B COOTBCTCTBUU C IIpaBUJIaMHU
HoMeHkaTypsl MIOTTAK. YkaxkuTe XupalibHbIe LIEHTPHI.

3aganue 2
[TpemyoxuTe Mo 1Ba criocob6a MmoydeHus HIKETIPUBEICHHBIX COSTUHEHUH.

ho d:/ro 4/\g/

3aganme 3
[TpenoKuTe CHHTETHYECKYIO CXEMY TIOJydeHUST HUKCTIPUBEICHHBIX COSTUHCHHUI OMTUPAsICh
Ha 3aJJaHHOE UCXOHOE COEAUHEHUE.

Q—;(Eﬁo @io—;,

3ananne 4

N300pa3ute 53HEPreTMYECKyl0 JuarpaMMy HpPOTEKaHHWs peakUUud B COOTBETCTBUU C
MEXaHU3MOM HYKJICO(PHIBHOTO MPUCOCTUHEHUsI K KapOOHMIBHOU TpyIme. YKaXKuTe Ha Heil Bce
KIIIOYEBBIE HMHTEpMenuarel. B kadecTBe mpuMepa pacCMOTPUTE MEXaHU3M B3aWMOJCHCTBHSA
aneTanabIeru1a U METUIIaMUHA.

3ananme 5
JlonoiHUTE CXeMy IpEeBpaICHHIA.



1. CS,/NaOH then Mel
? > 7

2. NaOH, H,0,/H,O/THF 2. ~200°C

1. PPh3/PhH reflux 1. 9-BBN, THF

?

Br 2. Cyclopentanone, NaH, THF

1. 9-BBN, THF

>

2. 15, MeONa, MeOH
3.7

KonTpoabHas padora 2

3aganue 1
JlaiiTe Ha3BaHWS HWXKCIPHUBEACHHBIM COCAUHEHUSM B COOTBETCTBUM C IMpaBUJIaMU

HoMmeHknarypbl MIOITAK. Vkaxute XxupaabHble LEHTPHI.

O/:\)(iOH O)OL oj\O K\/\)Okc, ENN/O

3aganue 2
[IpemioxxuTe crocod mMoay4eHns HUKEPUBECHHBIX COSAMHEHU.

o o)
0 o o F._ J_/ F o
OH F%OMF N @
F
F
O F

3aganmne 3
[TpenoKuTe CHHTETHYSCKYIO CXEMY TOJydeHUST HUKCTIPUBEICHHBIX COSTUHCHHUI OITUPAsICh

Ha 3a1aHHOC UCXOJHOC COCAMHCHUC.
O
_— (e _— H
— > — O%/N

3aganue 4
N300pa3ute 3HEPreTHUECKYI0 JHarpaMMy NpPOTEKaHUs PEAKIUH STepUPHUKAINU YKCYCHOM

KHCJIOTBI METHJIOBBIM CIIUPTOM B COOTBETCTBUHM C MEXaHHU3MOM peaklIHMH. PaccMOTpUTE MEXaHU3M
B3aUMO/JICHCTBUS MOTYYSHHOTO CI0XKHOTO0 3(pupa ¢ paznuuubiMu O- U N-HyKJeopHiaMu.

3aganme 5
JlonosHUTE cXeMy IpEBpAILCHU.

1. Mg, Et,0 reflux SOCl,
E>~Br » A ——>B
2. CO, -78 °C reflux
3. HzO+ EtsN 1. LIAIH 4/Et,0 reflux
+ > D > E
o) DCM, r.t. 2. Ac0, Py

1. KOH, EtOH/H,0
>C

2. BnCl, DMF
Y 3. NzH/EtOH reflux



KonTposbsnas padora 3

3aganme 1
JlaliTe Ha3BaHUS HUKENPUBEIECHHBIM COCIUHEHUSM B COOTBETCTBUM C IIpaBUIIaMHU
HoMmeHknatypbl MIOITAK. Vkaxute XxupaabHble LEHTPBHI.
OH NH,

- N L
2 : N N WN -
oH m&‘ hiad A |
3aganue 2

[Ipennoxute cmocob MoMydeHus: HUKETPUBEICHHBIX COSMHECHU.
H
\ N xNO;
N ©/\/
\( \/ﬁ/ o

3aganne 3
[TpenoKuTe CHHTETHYSCKYIO CXEMY TOJydeHUST HUKCTIPUBEICHHBIX COSTUMHCHHUI OMTUPAsICh
Ha 3aJJaHHOE UCXOJHOE COEAUHEHUE.

HoN/,-

HO

Br
Br CO.H
— H,N — O
Br Br O N=/

3ananne 4

[Tepeuriciiute OCHOBHBIE (DAKTOPHI, OMPENCTAIONINE CTAOUIBLHOCTh APOMATHUYECKUX COJIeH
nuasonus. IlpuBenure npumepbl. Takke Ha HECKOJIBKHUX IIpUMEpax IIOKAKUTE OCHOBHBIE U
MUHOPHBIE TPOAYKTHI Pa3JI0KEHUS COJICH THA30HMUS.

3aganue S
JlononHuTe cXxemy IpeBpalicHu.
o
O:=N OH 1. SOCl, reflux 1. NaSH/EtOH LiAIH,, THF
> A »B ———>C
2. Me,NH 2. NaNO,/HBF, reflux
3.~120 °C
KonTpoJsbHnas padora 4
3aganue 1

ﬂaﬁTe Ha3BaHUA HWXKCHIPUBCACHHBIM COCAWHCHUSAM B COOTBCTCTBUHU C IIpaBUJIaMHU
HoMeHkaTypsl MIOTTAK. YkaxkuTe XupalibHbIe LIEHTPHI.

ON_oH N NN HO \
P > > N
| N N\ N O OH H
(0]
3aganue 2

Pacrnionioskure HHKENPHUBEIECHHBIE NMUPUIVHBI B MOPSAKE YBEIWYCHHS OCHOBHOCTH. CBOM
OTBET apryMEHTUPYUTE.



S | A |
|N/ NT N7 > NH,
o
X c X
I P I P
3aganue 3

CpaBHUTE pEaKIMOHHYIO CIOCOOHOCTh TPEX HIKETPUBEACHHBIX COCTUHEHUN B PEaKIHIX
HYKJIEOUIHHOTO 3aMEIIEeHUs TaJoreHa Ha STOKCUTPYNIY IPU B3aUMOICHCTBHUH C 3TUIATOM

HaTpHsl.
Br
Br
O O Q
N7 N7 >Br
3ananne 4
PacmudpyiiTe CHHTETHYECKYIO CXEMY.
B NaNO,/H,S0, D PCls/POCI, MeONa/MeOH
| AN NaNH, HNO3/H,SO, reflux reflux
7:25
NZ o jene C NaNOJHS0, E - PCIgPOC, MeONa/MeOH
reflux reflux
3amanme 5
Pacmmdpyiite cxemy mosHOro cuHTEe3a BUTaMUHA Bé.
CH,OEt HO
Pd/Pt
o) . LCN EtOH/base A HNO, BPCI5/POCI3 C Hy NaNO, HBIH,0  HO__A_~q,
o} H,NX0 reflux Ac,0 150 °C CH3COOH HCI/H,0 t ‘N/



7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4

Ne
n/n

Bonpocsl k 3xk3amMeny

®enon u ero romosoru, HagpToiel. CrocoObl MONYYSHUS THAPOKCUAPEHOB, OCHOBAHHBIE
Ha BBEJICHUH THAPOKCHUTPYIITHI MyTEM IIEI0YHOTO TUTABJICHUS CYIb()OKHUCIOT, THIPOIN3a
raJoOUANPOU3BOIHBIX, 3aMEHbl AMUHOIPYIIBl HAa THAPOKCWIBHYIO TPYIIly Yepe3 COJIU
JINA30HUSI, OKUCJICHHS W3O0MPONIIBHOW TPYIIBI 10 THAPONEPEKUCH U €€ (parMeHTAIUH.
XUMHYECKHE CBOMCTBA.

KHCIOTHOCTE THIPOKCHMAPEHOB, BIMSIHME Ha HEE apOMaTH4YecKOro OCTOBa W  3a-
MecTUTeNIell B HeM, oOpa3oBaHHE (EHOIATOB, TAyTOMEpUS TUIAPOKCHAPEHOB M CBS3b
MIOJIOKEHUSL TAYTOMEPHOTO PABHOBECHUS C APOMATUYHOCTBIO OCTOBA.

HyxneohunsHOCTh THIPOKCHAPEHOB, €€ IBOWCTBEHHAs NPHUPOJA; BIHMSHHE Ha HeEe
Tpanchopmaruu GeHoNOB B (DEHOJNATHI, KOHKYPEHIHMS N- W M-HYKJICOPUIHBHOCTH B
CBOMCTBAX I'MAPOKCHAPEHOB.

n-HykneopubHOCTh THAPOKCHAPEHOB: OOpa30BaHHME TPOCTHIX M CIOXKHBIX 3(UPOB,
3HaUEHUE HTHX MOAM(HKAIMN B XUMHH TUIpOKcHapeHoB. [leperpynmupoBku 3¢GupoB
THJIPOKCHAPEHOB KaK MPOSBICHHE KOHKYPCHIINN PA3JIMYHBIX TUIIOB HYKJICO(QHIBHOCTH.

n-HykneopuibHOCTh THAPOKCHAPEHOB W PEAKIMH SICKTPOPHIBHOIO 3aMElIeHHUs B
apOMaTHYECKOM sape: raJJOTeHHPOBaHUE, CybpHupoBaHuUE, HUTPOBAHWE,
HUTPO3UPOBAHUC, AJTKWIHNPOBAHUC W KOHACHCAIWU C Kap6OHI/I.HBHBIMI/I COCANHCHUAMU
(penonbHO-(hOpMaNTBAETUIHBIE CMOJIBI, TU(GEHUIIONPONIAH U UX TEXHUYECKOE 3HAUCHUE),
AlMUJIMPOBAHUC, BIIMAHUC THAPOKCUTPYIIIIBI KaK 3aMCCTUTCIIA Ha CKOPOCThL U OPUCHTALIUIO
B OTUX PEAKIIHSIX.

Peakuuu »neKTpoHIBHOTO 3aMELICHUs, XapaKTepHbIE s TUIPOKCHAPEHOB Kak
apOMaTHYECKUX COeIMHEeHUH c MOBBIIIICHHON T-HYKJIEO(PMIBHOCTHIO:
KapOOKCHJIMpOBaHHE, Aa30COYETaHHE, BBEJICHHE (OPMWIBHOW TpyNmbel  (peakiuu
['arrepmana,  ['arrepmana—Koxa,  Bumbcmaiiepa—Xaaka u  Pelimepa—Tumana).
I'uppupoBanue u okucnenue ¢Qenona. CrabuibHble (HEHOKCHIIBHBIE —paJUKabl,
IpeICTaBICHUS O CHOJIBHBIX CTAOMIN3AaTOPax MOJMMEPHBIX MaTepHAJIOB.

[omurunpokcuapensl.  [TupokaTexuH W THAPOXMHOH:  CHOCOOBI  TOJyYEHUS,
BOCCTAHOBUTEIbHBIC CBOWCTBA, OO0pa3oBaHWEe MOHO- W IUA(DHUPOB; crerubpuIecKue
CBOWCTBAa NHUPOKAaTEXWHa, OOYCIIOBIEHHBIE COCEIACTBOM T'HMJIPOKCHWIBHBIX  TPYIII
(oOpa3oBaHre IUKIWYECKHX J(PUPOB, KOMIUIEKCHI C MeTaulamu). PesopumH U
(IIOPOTITIONMH: TOyYeHHE, PEaKUUU C DIEKTpopHIaMH, THAPHUPOBAHUE, OOpa3OBaHHE
5¢UpOB; TPOSIBICHUS B XUMHUYECKHUX CBOMCTBaX pe30pLMHA, (UIOPOINIIONMHA U HX
(EHONATOB /BONCTBEHHOW HYKJICO(DUILHOCTH W MOBBIIMIEHHONW CKJIOHHOCTH K TayTo-
MepHBIM npeBpauieHusM. [Tuporamnon. IlpeacraBneHus o NPUPOAHBIX COEOUHEHUAX —
IPOM3BOJIHBIX MMPOKATEXWHA U MTHUPOTAILIOJA.

Awmunbl.  Knaccudukanus, Homenkiatypa. CrocoObl MONy4yeHHsS, OCHOBAHHBIE Ha
peakIusIX aMMHaKa ¥ aMMHOB KaK HYKJI€O(QHJIBHBIX PEareHTOB C TajoreH-, TUAPOKCH- U
AMHHOIPOHM3BOIHBIMU aNUu(paTHYECKUX U apOMATHYECKUX YIJICBOAOPOIOB, pPEaKLHUIX
BOCCTaHOBJIEHHUS M INEPErpylIMpOBKaxX a30TCOAEPIKALIMX MPOU3BOAHBIX KapOOHWIBHBIX
COCMHEHUH M KapOOHOBBIX KUCIIOT, BOCCTAHOBJICHHH HUTPOCOSAUHEHUH. DICKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE aMUHOIPYIIIbI, 3aBUCUMOCTb OT MPUPOABI 3aMeCTUTeNel y
aToMa a3oTa.

AJ'II/I(l)aTI/ILIeCKI/Ie amMuHBl. OCHOBHOCTL M KHMCJIOTHOCTH AMHWHOB, BJIMAHHUC MPUPOABI




YTJIEBOJOPOAHBIX 3aMECTHTENICH Ha ATH CBOWCTBA. Peaknnm aMHMHOB Kak HYKJIEO(HUIIOB:
ATKWIMPOBAHKE, AIMIUPOBaHUE (€ro BIWSHUE HAa CBOWCTBA aMHHOB KaK OCHOBAHHH U
KHUCJIOT, 3HAUEHUE W HCIOJIb30BaHWE B XMMHUHU aMHUHOB), B3aUMOJEWMCTBHE C a30TUCTOIl
KHCJIOTOM, OKHCJICHHE.

10

OcHOBHBIE NpPEACTaBUTENN aTU(paTHUECKUX aMUHOB U MX TeXHUYeckoe 3HaueHue. Comu
YCTBCPTUYHBIX aMMOHHUMHBIX OCHOBAHUI: MOJIYYCHHEC, SJICKTPOHHOC U NPOCTPAHCTBCHHOC
CTpOEHHE, MPAKTHUUYECKOE HCIOJIb30BaHWEe. UYUeTBepTHUHbIE aMMOHHUITHBIE OCHOBAHMS:
NOJydeHue, oOmas XapakTepuCTUKa CBOWCTB, TMPEBpAIlCHUS TpU HarpeBaHUH,
MPAKTUYECKOE HCIOJIb30BaHUE. TepMuueckue mnpeBpanieHus N-OKHCEeW TpeTUYHBIX
AMHHOB.

11

ApomaTudeckue amuHbl. JIBOWCTBEHHAss TpPHUPOJa OCHOBHOCTH M HYKJICO(MUIBLHOCTH,
COOTHOIIIEHUE N- U M-HYKJICO(PMIBHOCTU B PEAKIMSIX C AJIEKTPO(UIaMu: aJKUIMPOBAHUE,
cynbupoBanre (cyabpamuHOBas © Cy’db(aHWIOBas KHCIOTHI, TNPEICTaBICHUE O
cynb(haMUIHBIX Tpenaparax), alfuIMPOBAHUE U €r0 3HAUYC€HHWE B XMMHUU apOMATHUYECKUX
aMUHOB, HHUTpPOBaHHWE, TaJOrC€HUPOBAHUE, HHUTPO3UPOBAHHE, JTUA30THPOBAHUE U
a30COYETAHHUE.

12

OxucneHue apomMaTHUYECKHMX aMHUHOB. QDEHWITHAPOKCWIAMHUH U Mapa—aMUHOGEHOI.
Baxueiiiune npeacTaBuTeN apOMaTUUECKUX MOHO- M MTOJIMAMUHOB, MOJIMAPUIAMUHBI, UX
TexHUuYeckoe 3HaueHue. Crnenuduyeckue CBOWCTBa OpPTO—(pEeHMIEHIUaMHHA U OpTO—
aMUHO(EHOJIa, CHHTE3 TETePOLUKINISCKUX COSIMHEHUN Ha UX OCHOBE.

13

A3ocoequHeHHs. DJIEKTPOHHOE CTPOEHHME COJIeM [HMa30HUs, KAaTHUOH JWa30HUSA Kak
anekTpodmit. BanmonpeBparienus pa3inuHbix GopM IuazocoequHeHuil. Peakuun coneit
JIMAa30HUA, MPOTEKAIOIIUE C BBIJCICHUEM a30Ta, U WX MCIOJIb30BaHUE IS MOJTYYEHHUS
(GYHKIIMOHATBHBIX MPOU3BOJMHBIX AapEHOB W JUIS  yAAJCHUS aMUHOTPYIIBI U3
apOMaTHUYECKOTO Si/Ipa; COJIM JAMA30HUSI KaK PEearcHTbl apUIMPOBAHUSI HEHACBHIIICHHBIX U
apOMATHYECKUX COCMHEHUH.

14

Peakiun coneit nuazoHus, NpOTEKaroniue O3 BBIICICHUS a30Ta: a30CoUYeTaHUE W
OCOOCHHOCTH TPOBENCHUS OJTOH peaklud B 3aBUCUMOCTH OT TPHUPOILI JHa30- U
a30COCTaBJIAIONICH, AJIEKTPOHHOE CTPOEHHUE; MPUMEHEHUE a30COCTMHCHHI,
BOCCTAHOBJIEHUE COJIEW IHUA30HUA U a30COCAUHEHUM, HCIOJIb30BAHUE 3TUX PEAKLUN I
MOJTYYEHHS] apOMATUYECKUX aMUHOB M TPOU3BOJIHBIX THAPA3UHA.

15

Anudarnyeckne a30COSAMHEHHS: JMA30METaH, IHA30YKCYCHBIH 3dup. DIeKTpOHHOE
cTpoenne, (akTOphl, BIHUSIOIIME HA YCTOMYMBOCTH JHA30TPYIIIBI, PEaKIIMOHHAS
CIIOCOOHOCTB.

16

Kapbonuneusie coenunenus Kmaccudukanus n HoMmeHkiarypa. CriocoOsl 00pa3oBaHUs
KapOOHMJIBHOM TPYINIBI: OKUCIEHHE HACBIIICHHBIX YIJIEBOJOPOJIOB, O30HOIHM3 H
KaTaJIUTUYECKOE OKHCJIEHHE AaJKEHOB, OKCOCHHTE3, THpATAIlis AaJIKHHOB, OKHCJICHHUE
TaJIONIMETUIIBHON  TPYIIBL, THIPOINW3 TEeMHHAJIBHBIX JUTAJIOTCHIIPOM3BOAHBIX U
BUHWJIOBBIX 3(QUPOB, OKHUCIEHHE ¥ JETHUIPUPOBAHHE CIUPTOB, OKUCIUTEIBHOE
pacuienieHle O-TJIMKOJIEeH, MMHAKO- JTMHOBAsI IEPErpyNIupOBKa.

17

Metoasl MNpeBpaliCHusa aJbJACTUAOB B KCTOHBI, CHUHTC3 aJIBACTUIOB W KCTOHOB U3
Kap6OHOBI)IX KHCJIIOT WM HUX HPOU3BOJHBIX: BOCCTAHOBJIICHHC TAJIOICHAHIUAPUIAOB H
HUTPUIIOB, pCaKIUU Kap6OHOBBIX KHCJIOT U UX MPOU3BOAHBIX C MCTAJUIOPraHUYCCKUMU
COCIUHCHUAMU, ITUPOJIN3 coJieit Kap6OHOBBIX KHCJIOT U €TI0 KaTAJIUTHUYCCKUC BAapHAHTEI.

18

DJEeKTPOHHOE CTpOEHUE KapOOHMJILHOM TpYMIbI: Ka4eCTBEHHOE OMNHMCAHUE B TEPMHMHAX
JOKAJIM30BaHHBIX G- M n-MQO, pacrnpeneneHue >3JIeKTPOHHOM IIOTHOCTH. (OCHOBHBIE
CIIEKTPAJIbHBIC XapaKTEPUCTUKU U GU3NIECKUE CBOWCTBA.

19

XUMHYECKHE CBOMCTBA  anmudarudeckux  KapOOHWUIBHBIX  coenuHeHud.  OOmmas
XapaKTePUCTUKA PEAKIMOHHOW CIOCOOHOCTH, OCHOBAaHHAs Ha JJICKTPOHHOM CTPOCHUU
KapOOHWJIPHOW TPYMNIBI U €€ BIMSHUW HAa CBS3aHHBIA C HEH aJKWIbHBIA 3aMECTUTEINb.
OOmast cxema B3aUMOJCHCTBUS C HyKJIeopuUIaMH, pPOJIb KHUCIOTHOTO W OCHOBHOTO
KaTajan3a, OTHOCUTEIbHAs peaKIMOHHAs CIIOCOOHOCTD aJlbJAETHAOB U KETOHOB.




20

XUMHYECKHE CBOWMCTBA anupaTHuuecKuxX KapOOHWJIBHBIX coeAuHeHui. Peaknuu c
reTepoaTOMHBIMU  HYKJICOpWIaMH: THApATalus, B3aWMMOJICHCTBHE CO CHUPTAMHU,
TraJOr€HOBOJIOPOJIaMA W TATHUXJIOPUCTBIM  (dochopoM,  OucyabduTOoM  HATpHS,
B3aMMOJICHCTBHE C THOJAMH W €ro HCIIOJIb30BAHHME IJIsl MPEBPALICHUS AlbJICTHIOB B
yIIeBONOPOAbl,  KETOHbl M KapOOHOBBIE  KHCIOTBI;  B3aUMOJIEHCTBUE  C
A30TICHTPUPOBAHHBIMU HYKJICODHIAMU: pEaKIUU C THIPOKCHIAMUHOM (OKCHUMBI),
TUAPA3UHOM M €ro MPOU3BOAHBIMH (THAPA30HBl U  POACTBEHHBIE COCAMHEHHS),
NEPBUYHBIMU U BTOPUUYHBIMH aMHHAMHM (a30METUHBI, EHAMHUHBI), aMMHaKOM (YpOTPOIIHH),
A30THUCTOBOJAOPOJHON KHCIIOTOM.

21

XUMHUECKUE CBOMCTBA anu(aTudeckux KapOOHWIBHBIX coeMHeHui. Peakuuu ¢ yriaepon-
LECHTPUPOBAHHBIMU  HyKJIeopuiaamMu: 00pa3oBaHHWE IMAHTHIPUHOB, IPUCOEAUHEHHE
METaJUIOPraHNYECKUX COCMHEHUH U MOOOYHBIE PEaKLUU, KOTOPbIe MOTYT IPOTEKATh MPH
B3aUMOJICHICTBUM KapOOHWIBHBIX COECAMHEHUN ¢ MarHMHOPraHUYEeCKUMHU COEAMHEHUSIMH,
B3auMoJieiicTBue ¢ ankuinuaeHpocopanamu (peakuuss Burrura), nuasomeTraHom u m—
HyKJIeo(mIamMu (aJIKeHBI, apCHBI).

22

Kero-eHonbHast TayTOMepusi M CBSI3aHHBIE C HEH CBOMCTBAa KapOOHWIBHBIX COCIUHEHUI:
aJbJIOJIBHO-KPOTOHOBAsE KOHACHCALUSA, €€ MEXaHW3M IIpH KHCIOTHOM M OCHOBHOM
Karanuse, B3aumojeiictBue ¢ CH—akTUBHBIMU COEIMHEHUSMHU JPYIMX THUIIOB (pEeaKIus
KHuégenarens), B3aMMOIeHiCTBIE €HOJIOB M €HOJISITOB KaK aKTHBUPOBAHHBIX MPOU3BOJHBIX
QIKEHOB C DJEeKTponujaamMu (TaJOreHHpPOBaHUE M TranoOpMHOE paclleIuieHue,
HUTPO3MPOBAHUE U a30COUYETAHUE, AIKIINPOBAHKE, ALIUIMPOBAHUE).

23

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE  MPEBpAIEHUs]  KapOOHWJIBHBIX  COEIMHEHHI:
BOCCTAHOBJICHHE JO CIUPTOB (KAaTaIUTUYECKOE W JACHCTBHEM KOMILJIEKCHBIX THUIPUIOB
METAJUIOB), O-TIUKOJEH (MeTamiaMH), YIieBOJOPOJOB (aMalbraMHUpPOBAHHBIM ITHHKOM H
COJITHOM KHMCIIOTOM, HU3KOBAJIEHTHBIM TUTAHOM); OKHCJIEHHUE aJIbJIETUIOB JJO KapOOHOBBIX
KHCIIOT,  OKHUCJIEHME  KeTOHOB. (CBOMCTBA  HECHONM3UPYIOLUIMXCS  albJETHUJOB:
JTUCTIPONOPIIMOHUPOBAHKE TIPHU B3aUMOJECHCTBUM co mienouaMu (peakuus Kannuuuapo) u
IKOTOJIATaMH amtoMUHMA (peakius TUIEeHKO), TOTMMepH3aliHsl.

24

A3oTcoaepkaie Mporu3BOIHbIE KapOOHUIIBHBIX coenuHEeHHM. OOIIHe MpeacTaBICHHs O
CXOJCTBE DJEKTPOHHOTO CTPOCHHMSI M XUMHUYECKHX CBONCTB KapOOHWIBHON U
A30METUHOBOM rpynil. BoccTaHOBIIEHHE OKCUMOB, THPAa30HOB, UMUHOB. BoccTaHoBeHHE
MPOJYKTOB B3aUMOJACWUCTBHSI C aMMHAKOM W aMHHAMH B MOMEHT HX 0Opa3oBaHUS
(BOCCTAaHOBHTEIIBHOC aMHHUPOBAHHE KapOOHWIBHBIX COCIWHECHHUN): KaTaTHUTHYECKOE,
IPOM3BOJHBIMU MYpaBbHUHOM KHCIOTH (peakiust Jleiikapra u ee wmoaudukanun),
KOMIUIEKCHBIMU THJIPHIaMU METAJIJIOB.

25

OKcHMBI: TEOMETPUYECKAsI N30MEPHSI M B3aUMOIIPEBPAILEHNS H30MEPOB MPU KMCIOTHOM U
IIE€J0YHOM KaTalu3e, IPEeBpalleHHs, KaTaTu3upyeMble KHCI0TaMH (TeperpyninupoBKa U
¢parmenTanst  bekmana, meperpynmupoBKa  OKCHMa — LMKIOTEKCAaHOHAa U ee
IPOMBIIIJICHHOE 3HaueHue). Katanuzupyemoe OCHOBaHUSMHU Pa3sioKEeHUE TUAPA30HOB Kak
OCHOBa croco0a npeBpaneHust KApOOHMIBHBIX COCTUHEHUN B YTTIEBOJOPO/IBL.

26

a,B-HenpenenbHble anpaerupl 1 KeToHbL. OOIIME METOAbl CUHTE3a: OKUCIICHHUE aJKEHOB
o aJUIMJIbHOMY TIIOJIOKCHHUIO W aJUIMJIOBBIX CIIMPTOB, KPOTOHOBAad KOHIACHCAIUA
KapOOHWJIbHBIX  COCJUHEHHWM, CHHTE3 aKpoJeWHa JerujapaTalueil  TIiIulepuHa.
DJEKTPOHHOE CTPOEHHUE: T,M-CONpspKeHue, xapakrep n-MO u pacnpeneneHue m-
3JIEKTPOHHOM MJIOTHOCTH.

27

o,B-Henpenenvuble anpaeruapl M KeToHbl. OOmIas XapakTepUCTUKA PpPEaKIMOHHOU
CIIOCOOHOCTH B CPaBHEHUU C HACBHIIIEHHBIMU KapOOHUJIBHBIMU COETUHEHUSIMH, (DaKTOPBHI,
OTIPEICNISAIONINE  COOTHOIICHHWE  MPOAYKTOB  MPHCOSAWHEHHS  HYKICOPHIOB K
KapOOHWJIBHOU TPYIITIC U YIIIEPO-yTICPOTHON TBOUYHOMN CBS3H.

28

o,f-Hempenenbapie  anpaeruabl W KETOHBL — KaramuTuyeckoe  THIPUPOBAHME,
BOCCTAHOBJICHNEC NCTOYHUKAMU I‘I/I,Z[pI/I,Z[-I/IOHa nu CHOCO6BI CCIICKTUBHOI'O HpOB@I[eHI/IH ATUX
peakuuii, BOcCTaHOBJeHHWE MeTauiaMu. CEeIeKTUBHOE OKHCICHUE 10 aJIbJACTHIHON




rpymie. Peakuuy NmpuCOeIMHEHHUS BOJBI U CHUPTOB, TaJOT€HOBOAOPOJIOB, OHCYIh(dHTA
HanI/I}I, aMMHMaKa 1 aMHMHOB, IUAHUCTOI'O Bonopoz[a, MGTEU'IJIOpFB.HH‘-I@CKI/IX COGI[I/IHGHHfl.
Konpaencanus ¢ CH-akTUBHBIMU COEIMHEHUSIMH, €€ CHHTETUYECKOE TPUMEHEHHUE.

29

KapOonunpHble COEIMHEHHS apOMaTH4YecKOro psga. MeToabl CHHTE3a: OKHUCICHHUEM
AJKUJIAPEHOB,  AUMIMPOBAHMEM  apOMATHYECKUX  YIVIEBOAOPOAOB,  OKHUCIEHUEM
XJIOPMETUIIbHBIX TPOU3BOAHBIX, THAPOJIA30M JUXJIOPMETUIILHBIX IPOU3BOIHBIX.

30

B3anmHoOe BiusHUE KapOOHHMJIBLHOW TPYIIBI M apOMATHYECKOTO sIpa, €ro MPOSBICHHUE B
DJIGKTPOHHOM CTPOCHHUM U PEAKIHOHHOW CIIOCOOHOCTH KapOOHWIILHOW  TPYIIIE;
OCOOCHHOCTH B3aUMOJICHCTBUSA C HYKJICO(DHIaAMH, PEaKIMU ¢ aMMHAKOM H aMUHaMH
(ocHoBanmst Iucdda), peakumss Kanuummapo u  OCH30MHOBas  KOHICHCAIIWS,
INMEKTpOUIbHOE 3aMEIICHHE B  apOMaTHYCCKHX  KapOOHMIIBHBIX  COCIUHCHHSX,
CBOOOTHOPAIMKAIILHOE XJIOPHUPOBAHNE APOMATUYCCKUX aJIhJICTHIOB.

31

Kerenbl: MeTOapl CHHTE3a, NMPUCOEAMHEHHE HYKJICO(PHUIBHBIX PEareHTOB KaK BapUaHT
peaKIu alUIMPOBAHUS; TUMEpHU3aIlHsl.

32

AmmndaTtnueckre MOHOKapOOHOBBIE KUCIOTHL. Kiaccudukanus u HomeHkIaTypa. Metoabl
MOJTyYeHUsS: OKHUCIICHHWE YIJIEBOJOPOJIOB, CIHUPTOB U KapOOHWIBHBIX COCIUHEHUH,
TUAPOJIN3 TPUTATIOTEHMETHIIBHBIX MTPOU3BOJIHBIX, CHHTE3bI C HCIOJIb30BaHUueM Mg- u Li-
OpPTaHWYECKUX COCJUHEHHI, MaJOHOBOTO M alleTOYKCYCHOro 3(upoB, Tuapon3
MPOU3BOJHBIX: HHUTPWIOB, aMHIOB U CIOXHBIX 3(QUPOB; MPUPOAHBIE HCTOYHUKHU
KapOOHOBBIX KHUCIIOT, MPOMBIIIJICHHBIE METOABI CHHTE3a, OCHOBAHHBIE HA MUCIOIb30BAHUU
OKHUCH yIJIepoJa. DIEKTPOHHOE CTPOEHUE B CPABHEHHMH CO CHUPTAMU U KapOOHUIbHBIMU
COCTMHEHUSIMU ¥ 001I1asi XapaKTePUCTHKA PEAKIIMOHHOMW CTOCOOHOCTH.

33

®dusndeckue CBOWCTBA KapOOHOBBIX KHUCIOT. KHCIOTHOCTB, €€ CBSI3b CO CTPOEHHUEM
AHUOHOB KapOOHOBBIX KHCJIOT M 3aBHCHUMOCTH OT XapaKTepa U MOJIOKESHHS 3aMECTUTEIICH.
OOpa3zoBaHre MPOU3BOAHBIX KapOOHOBBIX KHCJIOT: COJIEH, TaJOreHaHTUAPUIOB U
AQHTUIIPUJIOB, CJIOKHBIX 3(QHUPOB, HUTPUIIOB M aMHIOB, THIPA3UIOB, THUAPOKCAMOBBIX
kucnot. I[lpencraBienus 0 MexaHu3Me B3aUMOIIPEBPALLIEHUN KapOOHOBBIX KHUCIOT M HUX
MMPOU3BOJAHBIX, POJIb KHUCIOTHOIO W OCHOBHOI'O KaTalin3a. BoccranoBinenne wu
raJIOTeHHPOBaHNE KAPOOHOBBIX KUCIIOT.

34

[IpousBonHbie KapOOHOBBIX KucCHOT. Conm: TpEACTaBIEHUS O CBOMCTBAX H WX
3aBUCUMOCTh OT TPUPOABI METaiia; TPEBPALICHHS, COMPOBOXKIAIOIINAECS YyIaCHHEM
JBYOKHCH yriiepojia (MUPOIN3, aHOAHOE OKUCIICHHE, IEHCTBUE TaJIOTeHOB Ha CepeOpsiHbIe
COJIN).

35

XJIOpaHTUIPUIIBL: PEaKIMM C HYKJIeopHIaMd U MX HCIOJIb30BaHME JUIsl 3aMEHBl aroma
BOJIOPO/Ia ALIMJIBHOW IPYIION (aUIMPOBAHKE), BOCCTAHOBJICHHUE 10 abJACTHIOB, PEAKIINU
C MarHUMOPraHNYECKUMH COCTUHEHUSMH.

36

AHTUIpUIBI KApOOHOBBIX KUCJIOT: PEaKLUHU ¢ HyKJIeoduaamu (alIMpoBaHKe), YKCYCHBIH
anruapun kak CH—xoMnoHeHTa B peakliy ¢ apOMaTHYECKUMU aJIbJICTHIaMHU.

37

CioHbIe 3(prBIZ KaTaJIUTUYCCKOC THUAPHUPOBAHUC, BOCCTAHOBJICHHUC MCTAJUIaMU U
KOMIUIEKCHBIMH ~ THAPUAaMH  METAUIOB,  JJEKTPOPWILHOCTH B CPaBHEHHUU  C
XJIOpAaHTUAPUAAMUA ¥ aHTHIpPUIAMM, pEaKUuu C Hykieopunamu (TUAPOIU3 U
nepesTepuuKanmsi, peakiuu ¢ aMHUHAMH, CI0XKHOY(PHUpPHAs KOHJCHCAIWs), OCHOBHBIC
IMYTU UCITIOJIb30BAHU .

38

AMUJBI: B3aMMHOE BJMSHHE KapOOHWJIBHOM W aMUHOTPYIIBI U €ro CJIEACTBUS B
OTHOILIEHUU KHCIIOTHO-OCHOBHBIX CBOWCTB B CpPaBHEHHMUM C aMMHAKOM W aMHUHAMH H
AMEeKTPOUIBHOCTH B CpPaBHEHUHU C JAPYTUMHU MPOU3BOJHBIMU KapOOHOBBIX KHCIOT,
peakuuu ¢ HykieohuaamMu (TUAPOIN3, aKOTOJIH3, IepeaMUINPOBAHUE), OCHOBHBIE MyTH
npeBpalieHsi B aMHUHBl (pa3MyHble BapHaHThl BOCCTAHOBJICHMSI, IEPErpyIIHUPOBKA
lopmana u poacTBeHHBIE €H TNpEeBpalleHUs TUAPA3HIIOB, A3UJO0B, THUIPOKCAMOBBIX
KHCJIOT), OCHOBHBIE ITyTH MCMOJIb30BaHUSI.

39

Hutpunel: kaTaluTuueckoe THUAPUPOBAHUE, BOCCTAHOBIEHHWE HATpPUEM B CIIHPTE,
THAPUAAMH, XJOPUCTBHIM OJIOBOM, B3aUMOJEWCTBHE ¢ HyKJIeomiaMu (THIPOIU3,




QJIKOT'0JIN3), peaKIMK ¢ MarHUHOPraHM4YeCKUMH COETMHEHUSIMHU.

40

Haceinennsie TUKapOOHOBBIC KHUCIOTBHI. Knaccudukanus " HOMEHKJIaTypa.
[Ipon3BoHBIE YTrONBHOM KHCIIOTHI: MOYEBHHA, CIIOKHBIE A(UPBI, XJIOPYTOJbHON 3Qup,
YpC€TaHbl, U300UAHATBI, IYTH NPOMBIIIJICHHOTO HCIIOJIb30BAHHA IMPOHU3BOAHBIX YFOHBHOﬁ
KHCIIOTHI

41

Hutpocoenunenuss Knaccupukarmuss u  HoMmeHkinaTypa.  CrmocoObl  MOIydeHUs
HUTPOCOEIMHEHUI: HUTPOBAaHHE  YIJIEBOJOPOJOB, OOMEH aroma TrajoreHa Ha
HUTPOTPYIILY, OKUCIIEHHE aMUHOB, OKCUMOB, CHHTE3 apOMAaTU4YECKUX HUTPOCOCIUHECHUU
13 aMUHOB Y€pe3 COJIM TUa30HUS.

42

DONEKTPOHHOE CTPOEHUE HUTPOIPYIIBI, XapaKTep €€ BIHUSAHMS. XUMHYECKHE CBOMCTBA:
KaTaJIUTUYECKOE TUJIPUPOBAHKME, BOCCTAHOBICHHE B KHUCJIOW, HEUTPAJIbHON M IIEIOYHONW
cpenax; CH—KHUCIOTHOCTh, TayTOMEPHUS U CBS3aHHbIE C HUMH CBOWCTBa anu(aTHUECKUX
HUTPOCOEIUHEHUH (raJIonAMpOBaHNE, HUTPO3UPOBAHHE, ATKUIUPOBAHUE, KOHICHCAIUS C
Kap60HI/I.HI>HI:IMI/I COCAUHCHUAMU U CHHTC3 HUTPOAJIIKCHOB, MMPHUCOCIUHCHHUC K ,Z[BOI/I‘IHOI\/'I
CBSI3H, aKTUBUPOBAHHOMN AJIEKTPOHOAKIIEITOPHBIMH 3aMECTUTENISIMU ), PEaKIIuu alu(opMbl
(ruApoaN3, MEPErpynInupoBKa B THIPOKCAMOBBIE KUCIIOTHI).

43

[IpencraBnenuss 0 CBOMCTBax HUTpOAIKEHOB. CriennpuIecKrne CBOMCTBA apOMaTHYECKHUX
HUTPOCOCIMHEHUN: AJIEKTPOQMIbHOE 3aMEIIeHHE U BIMSHUE HUTPOTPYIIBI Kak
3aMECTUTEINS Ha CKOPOCTh M OPHEHTALIMIO B ATHX PEAKIMSIX; YaCTUYHOE BOCCTAHOBJICHUE,
HYKJICO(DUIbHOE 3aMEIICHHWE TajloreHa B HHUTPOTaJOreHOCH30J1aX M HHUTPOTPYIIBI B
MOJUMHUTpOapeHax; okucienne, CH-KUCTOTHOCTP W CBSI3aHHBIE C HEW peakuuu
HUTPOIIPOU3BOIHBIX TOIXYyO0JIA. [IpOAYKTBI HEMOIHOTO BOCCTAHOBJICHUSI HUTPOCOEIUHEHUN:
HUTPO30COCIUHEHHS, HUX TayTOMEpHUs, PpEaKIUu JuUMEepHU3ali W KOHJEHCAIUU;
(eHUITUIPOKCHIIAMHH, a30-, a30KCH- U THAPA300€H30I1, X NeperpynuupOBKY.

44

OOmwe mpencraBleHus M KiIaccH(UKAIMA. ApOMAaTHYECKHE T'eTEPOLHKINIECKUE
coeauHeHus. [IATHUIEHHBIE TETEPOLUUKIBI C OAHMM TrerepoaTroMoM (¢ypaH, THO(EH,
OUppOJT): OOIIMEe METOAbl CHHTE3a M B3aMMOIPEBPAIICHUS, 3aBUCHMOCTh CTEIICHH
apOMAaTUYHOCTH OT TPHUPOABI TIeTepoaroMa W €€ BIMAHHE Ha OCOOCHHOCTH
B3aMMOJICHCTBHUS C KHCIIOTAMH U JIEKTPOHIaMHU; PEaKIIMU THAPUPOBAHMS M OKUCIICHUSI.

45

Oypdypon u THODEH-2-aNblETU], NUPOCIN3EBas KUCIOTa. KHCIOTHBIE CBOMCT- Ba
NUpPpOJIa U UX HCIOJIB30BAHHE B CHHTE3E; MUPPOJN-2-albACTUJ U €T0 INPEBPALLCHUE B
nopuH; MUPPOIBHBIN LUKI KaK CTPYKTYPHBIA ()parMeHT NPUPOAHBIX COSAMHEHHH.

46

HNupon m ero npousBOAHBIE: METOABI IMIOCTPOEHHUS MHIAOJBHOTO OCTOBA, OCHOBAaHHBIE HA
WCIOJb30BaHUM apOMaTHYECKUX AaMUHOB M apWITHIPA30HOB; XUMHUYECKHE CBOMCTBA
WHJI0J1a, CUHTE3 BAKHEUIINX MPOU3BOJIHBIX, IPEACTABICHHUS O MPUPOAHBIX COCIMHEHHUSX
(amkanougax) UHAOIHHOTO Psiia, UHAWTO U WHANTOUIHBIC KPACUTEIH.

47

[IaTHuneHHble TeTepOLUKIbl C JABYMsl TeTEpOaTOMaMHu, OJUH M3 KOTOPBIX — a30T
(Ira3oibl): WUMHIA30J, THUPA30JI, OKCa30Jl, H30Kca3od. OCHOBHBIE METONBI CHHTE3a,
KHCIIOTHOCTh, 00Opa3oBaHUE MEXMOJEKYISIPHBIX BOJIOPOJHBIX CBS3CH, TayTOMepus,
MIPEICTABJICHHS O PEAKIIMOHHON CITIOCOOHOCTH.

48

[IaTH4IeHHbIE TEeTepOLUKIIBI ¢ TpeMs M OoJyiee rerepoaroMamMu (TPHUA30JIbI, TETPA30JIbI,
IIEHTAa30J1); METO/Ibl CUHTE3a, IPEJCTABICHUS O CTPOCHUU U PEAKIIMOHHON CIIOCOOHOCTH.

49

[lupuauH M ero roMoJyioru: U30Mepuss U HOMEHKIATYpa, apOMAaTUYHOCTb, JBOWCTBEHHAs
OCHOBHOCTb U HYKJICO(PUIBHOCTh; MPOSIBICHUS N-OCHOBHOCTH M N-HYKJI€O(DUIHHOCTH,
oOpa3oBanue N-OKHCH; T-OCHOBHOCTh M T-HYKJICO(PHUIBLHOCTh: BIUSHHE TeTepoaromMa Ha
9TH CBOMCTBA, peakuu AEKTPOPUIBHOTIO 3aMEIIEHUS B Ape MUPUANHA U er0 N-OKHCH U
UX UCMOJIb30BAaHUE JUIsl CHHTE3a (DYHKIIMOHAIBHBIX MPOU3BOAHBIX TUPUANHA.

50

OTHolleHHE TUPHIMHA U €ro TOMOJIOTOB K OKHCIUTENSM; BJIMSHHE TeTepoaromMa Ha
3NIEKTPO(UIbHBIE CBOMCTBAa MUPUIMHOBOTO s/Ipa, HyKJICo(pUIbHOE 3aMelIeHre BOJOPOIa
(peakmust YnunbabuHa) ¥ HYKICOPUIHHO-TIOABMKHBIX TPYII, HCIOIb30BAHUE JTHX
peakiuii g cuHTe3a (DYHKIMOHAIBHBIX TMPOM3BOAHBIX TMUPHUINHA; THIPUPOBAHUE
NUPUIUHOBOTO siipa; CH-KHCIOTHOCTH METWIBHON Tpynmbl B 3aBUCUMOCTH OT €€




IMOJIOKCHH B MUPUIVMHOBOM SAAPEC U NPOABIICHUA B XUMHYCCKUX CBOMCTBaX ITMKOJIMHOB.

51

Bnusaue nonoxeHus (YHKIMOHAIBHOW TPYNIbl B sApe MNUPHIMHA Ha CBOMCTBA
TUAPOKCU- W AMHHOIUPHIMHOB, TAyTOMEpHs JTHX HPOU3BOAHBIX. CHHTE3 alKuwil- U
apwI3aMEelICHHBIX TPOU3BOAHBIX MUPUANHA C UCIIOJIb30BaHUEM N-OKUCUITUPUAVHA.

52

XWHOJNMH U U30XMHOJMH. METOJbI MOCTPOCHHS TeTEPOLUKINYECKOTO s]Ipa, OCHOBaHHbBIE
Ha pCaKIUiAX aHWJIIMHA C MNIUIOCPUHOM HIIN Kap60HI/I.HBHI:IMI/I COCAUHCHUAMHU, NUKIIN3alluid
€HAaMUHOKETOHOB, cuHTe3 bunuiepa—Hanupansckoro. CXoacTBO U pa3inuusl XUMHUYECKHX
CBOMICTB NMUPpUIWNHA, XUHOJIMHA U UX ITPOU3BOAHLIX.

53

A3BUHBL: THPUIA3UH, NUPUMHUAWH M THPa3uH: CIOCOObI TMOCTPOCHUS TE€TEPOLUKIA.
BapOutypoBas kucnora u ee npousBoaHbie. CpaBHEHHE XUMUYECKUX CBOWCTB a3MHOB U
nupuanHa. BaxkHeine npon3BoHble MUPUMHIMHA U UX POJIb B KAaUYECTBE CTPYKTYPHBIX
(parMeHTOB HYKJIEMHOBBIX KUCJIOT: YpalliJl, IIATO3UH, THMHH.

54

[TypuH Kak KOHICHCHPOBaHHAS CUCTEMa UMH1a30J1a ¥ MIUPUMUIMNHA. METOIbI TOCTPOCHHSI
IMYpUHOBOTO dapa, Ba)XHeEUIIHe MMPOU3BOAHBIC — MOYCBAAd KUCIIOTAa U €C IMPUMCHCHUC B
CHUHTE3€, INyPUHOBBIC AIKaJIOHWIbl psAna KcaHTHHA (kKodewH, TeodHUIMH, TEOOPOMUH),

AJICHUH, I'YaHWUH. Hpe,Z[CTaBJIeHI/IH 0 HYKJICOTHAAX U HYKJICMHOBLIX KHCJIOTAX.

7.3.2. Kpurepuu u HOPMbI OLIEHKH

Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOMI
aTTecTaluu

Kpurepun u HOpMbI OLIEHKH

AK3aMEH 1O Texkymuii pEeUTHUHT COCTABIISET
COTIUYHOY
HAKOIUTEIILHOMY 80-100 GamtoB

eHdTHHT Texkymuii pEeUTHUHT COCTABIISET
p y «XOPOUIO» P
60-79 0au1oB

Texkymuii pEeUTHUHT COCTABJISET

« OBJICTBOPUTCIIHHO)»
YA P 40-59 GamtoB

Texkymuii pEeUTHUHT COCTABIISET

«HEYIOBJIETBOPUTEILHO»
ya p meHee 40 oaoB




8. Y4eOHO-MeTOAMYeCcKOEe M HHPOPMALIMOHHOE O0ecriedeHue U CIIUTIINHbI

8.1. Oos3areabHasi JuTeparypa

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (yueOHunk, yuedHoe
nocooue, y4e0HoO-
MeTOoAuYecKoe Imocooue,
NMPaKTUKYM, AP.)

T'ox m3nanus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HaumenoBaHnue
9BC

PeyroB O.A., Kypu A.JL,
bytun K.II.

Oprannyeckas xumus. B 4 gactax. Y.1 / O.
A. Peyros, A. JI. Kypu, K. II. bytun. — 7-e
u3n. — Mocksa : JlaGopaTopus 3HaHUiA,
2017. — 568 c. — ISBN 978-5-00101-506-
2 (u.1), 978-5-00101-499-7.

YyeOHuk

2017

9BC «IPRbooks»

PeytoB O.A., Kypn A.JL,
Bbyrun K.II.

Oprannueckas xumus. B 4 gactax. Y.2 / O.
A. Peytos, A. JI. Kypn, K. II. Bytun. — 7-¢
m3a. — Mocksa : JlabopaTopus 3HaHUH,
2017. — 624 c. — ISBN 978-5-00101-507-
9 (u.2), 978-5-00101-499-7.

YyeOHuk

2017

9BC «IPRbooks»

PeyroB O.A., Kypu A.JL,
byrun K.II.

Oprannyeckas xumus. B 4 gactax. 4.3 / O.
A. Peyros, A. JI. Kypu, K. II. bytun. — 6-¢
u3n. — Mocksa : JlaGopaTopus 3HaHUiA,
2017. — 545 c¢. — ISBN 978-5-00101-508-
6 (u4.3), 978-5-00101-499-7.

YyeOHuk

2017

9BC «IPRbooks»

PeytoB O.A., Kypn A.JL,
Bbyrun K.II.

PeytoB, O. A. Opranuueckas xumus. B 4
gactax. U.4 / O. A. Peyros, A. JI. Kypu, K.
II. byrun. — 4-e wu3g. — Mocksa
JlaGopatopus 3Hanuit, 2016. — 727 c. —
ISBN 978-5-00101-410-2 (u.4), 978-5-
9963-2498-9.

YyeOHuk

2016

9BC «IPRbooks»

21




JIuBannos M.B., Oprannueckas XuMus. 3afadd 1O OOIIEMY YyebHoe 1mocodue 2015 9BC «IPRbooks»
3aiiuesa I'.C., Kypcy ¢ pemienusimu. B 2 wactax. Y.l :
JIusannosa JI.U., yaebHnoe mocooue / M. B. Jluanmos, I'. C.
I'ymoxuna H.C., 3aituesa, JI. WU. JluBanuoBa [u ap.] ; moj
Bonecos U.T. penakuueit H. C. 3epupoBa. — 2-¢ uzm. —
Mocksa : BUHOM. JlaGoparopusi 3HaHUii,
2015. — 256 c. — ISBN 978-5-9963-2593-
1 (u.), 978-5-9963-2494-1.
JIuBannos M.B., Oprannueckas XuMus. 3afaqd 1O OOIIEMY YyebHoe 1mocodue 2015 9BC «IPRbooks»
3aiiuesa I'.C., Kypcy ¢ pemeHusimu. B 2 wgactax. U.II :
JIusannosa JI.U., yaebHnoe mocooue / M. B. Jluanmos, I'. C.
I'ymoxuna H.C., 3aitnesa, JI. U. JluBanuoBa [u ap.] ; moj
Bonecos U.T. penakuueit H. C. 3epupoBa. — 2-¢ uzm. —
Mocksa : BUHOM. JlaGoparopusi 3HaHUii,
2015. — 715 c. — ISBN 978-5-9963-2594-
8 (u.ll), 978-5-9963-2494-1.
boposnes 1.B. Oprannueckass  XUMHUS:  TEPMHHBI | YuyebHoe mocobue 2020 OBC «IPRbooks»
ocHoBHbIe peakiyn / Y. B. boposneB. — 4-¢
m3a. — MockBa : JlabopaTopus 3HaHUH,
2020. — 360 c. — ISBN 978-5-00101-752-
3.
Kapnmos C.C., Hypues | 3agaun no oOmemMy Kypcy OpraHH4ecKoit YuebHoe nmocobue 2016 3BC «IPRbooks»
B.H., Tepenun B.U., | xumun ¢ pemieHussMu 1iig  OakajaBpoB
3aiinena I'.C. yuebnoe mocobue / C. C. Kapnos, B. H.
Hypues, B. U. Tepenun, I'. C. 3aiineBa. —
MockBa JlaGopatopus 3HAHUH,
Jlaboparopust bazoBbix 3Hanuii, 2016. —
494 c. — ISBN 978-5-93208-200-3.
VYereaoK HO.A. Jlexium o opranmdeckoit xumun. Yacts 2. YyebHoe rocodue 2016 9BC «IPRbooks»

XuMHUs YTTIEBOJOPOAOB. AJKaHBI, aTKEHBI,
ankuasl U guedsl / FHO. A. YCTBIHIOK. —
Mocksa : Texnocdepa, 2016. — 496 c. —
ISBN 978-5-94836-467-4.




10 | Tepenun B.U., JluBanmos | [Ipaktukym mo opranuueckoir xumuu / B. YuebHoe mocobue 2020 OBC «IPRbooks»
M.B., JluBanuosa JLU., | U. Tepenun, M. B. Jluaunuos, JI. .
Marseea E.Jl., WBuenko | JIuBanmona [u np.] ; nox penakuueit H. C.
I1.B., Hugantses 1.0. 3epupoBa. — 4-e uzn. — MockBa
Jlaboparopust 3nanuii, 2020. — 569 c. —
ISBN 978-5-00101-781-3.
8.2. JlomosHuTeJbHasl INTEPATypa
Tun (yueOHuk, yueOHoe Konnqecnio i
Ne nocooue, y4eoHoO- Hay-nou
ABTOPBI, COCTABUTEIH 3ariiaBue (3aroJi0BOK) I'ox u3panus ondauorexe /
n/n MeTOoAnYecKoe Imocooue,
HPaKTHKYM, Ap.) HaunmeHnoBanme
IbC
1 Janmnos B.H. CoopHuK 3amay u 3aaHui o YyebHoe rocodue 2018 9BC «IPRbooks»
OpPraHUyYecKoi XUMHUM : yuyebHoe mocodue /
B. H. J[lamunoB. —  Boponex
Boponexckuit roCyJapCTBEHHBIN
YHUBEPCUTET HWHXKEHEPHBIX TEXHOJOTH,
2018. — 148 c. — ISBN 978-5-00032-316-
8.
2 | FOpoBckas M.A., Kypkun | OCHOBBI OpraHMYeCKOH XUMHH :@ yueOHOe VYuebHoe nmocobue 2020 3BC «IPRbooks»
A.B. nocobue / M. A. FOpogckas, A. B. Kypkun.
— 4-e ma. — Mocksa : Jlaboparopus
3Hanuid, 2020. — 238 c. — ISBN 978-5-
00101-757-8.
3 | Jluanno M.B., 3aiinieBa | Oprannueckasi XuMusi. 3aa4 1Mo oOIIeMy YuebHoe nmocobue 2015 3BC «IPRbooks»

I'.C., JIluBannona JI.W.,
I'ymroxuna H.C., bonecos
nr.

Kypcy ¢ pemenusiMu. B 2 wgactax. Y. :
yuebHoe nocobue / M. B. Jluanuos, I'. C.
3aiiuena, JI. M. JluBanuosa [u ap.] ; moxg
penakmueit H. C. 3epupoBa. — 2-e u3g. —
MockBa : BUHOM. JlaGoparopusi 3HaHUH,
2015. — 256 ¢. — ISBN 978-5-9963-2593-
1 (u.), 978-5-9963-2494-1.




Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAy4YHOM
Ne nocooue, y4e0HoO-
ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) T'ox m3nanus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumenoBanue
>R 9bC
4 | JlusanuoB M.B., 3aiiieBa | Opranuueckass XuMus. 3aaddl 1Mo oOIeMy YuebHoe nmocobue 2015 3BC «IPRbooks»

I'.C., JIluBannona JI.W.,
I'ymroxuna H.C., bonecos
nr.

Kypcy ¢ pemieHusiMa. B 2 wactax. Y.II :
yuebHoe nocobue / M. B. Jluanuos, I'. C.
3aiuena, JI. M. JluBanuosa [u ap.] ; moxg
penakuueit H. C. 3epupoBa. — 2-e u3n. —
Mocksa : BUHOM. JlaGoparopusi 3HaHUH,
2015. — 715 c. — ISBN 978-5-9963-2594-
8 (u.ll), 978-5-9963-2494-1.




8.3. Ilepeyenb nmpogeccHOHAJIBHBIX 0a3 JaHHBIX H HH(POPMAIMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
00O «/HHOBalIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AATENbCKUN oM «byTiiepoBckoe Haciaegue»», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsT B UHTEpecax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. xxypH. / Cubupckoe otaenenue PAH. — Dnekrpon. xxypHai. — HoBocubupcek : M3gaTenbcTBO
CO PAH, 1999- . Pexxum noctyna K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust

Ne Haumenopamme TO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK el CTBHA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 0eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpok AeCTBUS - OECCPOTHO

8.5. Omnmucanue MmaTepuajbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM ISt
oCylIecTBJICHHS 00Pa30BaTEeIbLHOIO NMPoUecca M0 TUCHMUILINHE

HanmeHnoBaHue 000py10BaHHBIX
YueOHbIX KAOUHETOB, JJa0opaTopuii,
e MACTEPCKHUX H P. 00beKTOB IS
w/n NPOBeICHUs NIPAKTHYECKHUX U IlepeyeHb OCHOBHOIO 000PY10BAHMS
J1a0OPATOPHBIX 3aHATHIA, TOMeIIeHH
JUISL CAMOCTOSITEJIbHOM PadoThl
o0yyaromuxcs (HoMep ayAuTOPHH)
1 JlekunoHHas aynuTopus CTOoJIBl  yYEHHYECKHUE TPEXMECTHBIE
A-125 MOHOOJIOKH, CTOJ MPEnoJaBaTeIbCKHM,
CTYJ MpenojaBaTeNbckuil, kagenpa, Jocka
MEJIOBAsl . 3KpaH HABECHOW, IPOEKTOp.,
IIPOLIECCOP. MBIIIb KOMIL., TYJIbT.
2 JlaGopatopus «Opranudeckass XUMUs» Jlocka MenoBasi, CTOJI MUCbMEHHBIN, CTOJIBI
A-203 7abopaTOpHBIE OCTPOBHBIC, TOJKA IS
1a060paTOPHBIX MPUHAJIEKHOCTEH,
pedbpakromerp NPD 454 B2M, croms
nabopaTopHble, TyMOBI JIi TOCYIBl U
pEaKkTUBOB.,  MOMKa, BBITSKHBIE IIKA]BHI,
CTOJIBI MMCbMEHHBIE, mkadg JUTSt
peakTHBOB , IKad CYMUIBHBIA DKpOC
4610, KOJIOOHArpeBarteb 4120,
nepemMelnBaroniee ycrpouctso 4610M,
AIIEKTPOTUIUTKH, Bechl TabopaTropubie BK-
300, [TonstpumeTp CM-3,TabypeTsl
1abopaTopHbIe , XUMHYECKas TOCYAa
3 KomnberoTepHslil ki1acce IlepenocHoit mpoekTop, 5KpaH, CToJbI
VJIK-314 YYEHHUYECKHUE, CTOJI IPEeNnofaBaTeIbCKUM,
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

n/n

HaumeHoBaHnne 000py10BaHHBIX
y4eOHBbIX Ka0MHETOB, JadopaTopuii,
MAaCTEePCKUX U JP. 00beKTOB J1JI
NpoBeJeHUs] MPAKTHYECKUX U
J1a00paTOPHBIX 3aHATHUM, MOMeIIeHU I
JJIS CAMOCTOSITEIbHOM PadoThI
o0y4aomuxcs (HoMep ayIUTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

CTyJbsl, JOCKa ayAUTOpHas (MapKepHas),
I1K ¢ BeixogoMm B cetb HTEpHET

IToMemenue g caMOCTOSITEIbLHON
paboTHI CTYJICHTOB
I'-401

CTOoJIBI YYEHHUYECKHUE, CTYJIbS
yueHnueckue, I[IK ¢ BbIXOgoM B ceTh
HNurepHer
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