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HarpaBJIeHUs OATOTOBKU
19.03.04 TexHoMOTHS TPOIYKIIMK U OpTraHU3AIMS OOIIECTBEHHOTO MTUTAHUS

Cpok peiicTBus pado4eil NporpaMMsbl AUCHHUILIMHBI 10 «___ » 20 I.

COI''TACOBAHO

3aBeayronuii kadeapon « TexHOIOruH MPOU3BOICTBA MUIIEBOM MPOIYKIIMA U OPTaHU3AITUS
00ILECTBEHHOT'O ITUTAHUSY

« _» 20 T. T. I1. TpeThaxoBa
(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUU

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



1. esab ocBOeHUST TUCHMILIUHBI

N3yuenne o0IMX 3aKOHOB, CBA3bIBAIOIIUX CTPOSHHE M CBOMCTBA OPraHMUECKUX COSINHEHHIH,
IIyTE€H CUHTE3a Pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB, MEXaHU3MOB XMMHUYECKUX IIPOLECCOB,
a TaKKe BO3MOXHOCTEM HCIIOJIB30BAaHUS OPraHUYECKUX COCAMHEHUM B Pa3IMUHBIX OTPACIIAX

HapOJHOTO XO3SICTBA.

2. Mecto nucnumimabl B crpykrype OITIOII BO

JIMCUMIUINHBI M IPAKTUKH, HA OCBOEHUH KOTOPBIX 0a3UpyeTcs JaHHas IUCHUILINHA: «O01masn
U Heopranuyeckast xumus 1», «O01as u HeopraHuueckasi XumMus 2» «BpIciias MaTeMaTHKa.

JIMCUMIUTMHBI U TIPAKTHKY, ISl KOTOPBIX OCBOCHUE JAHHOW JUCUUILUIMHBI HEOOXOAMMO KaK
npenuectTyomiee: «TexHoaornueckue J00aBKU U yIydIIuTenny», «buoxumusy.

3. IlnanupyemMblie pe3yabTaTbl 00y4eHUs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpYyeMble AOCTHKEHU S IlnannpyemMble pe3yabTaThl
KOMIIeTEeHIIUH KOMIIETEHIIM A o0y4eHust
(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

AIIK-1.  CrocoOGHOCTHIO - 3HaTh:

HCIIOb30BAaTh  OCHOBHBIE - METOJIbI MOJIYYEHUsI U XUMHUYECKUE

3aKOHBI CBOMCTBa OpraHUYECKUX

€CTECTBEHHOHAYYHBIX COEIMHEHMUII;

JTUCHUTUIIH B - TEOPHUIO0 CTPOEHHUSI OPraHUYECKHUX

npodeCcCuOHATBHON coequHennii  A.M. byrtnepoBa wu

NEeSATEIbHOCTH, PUMEHSTh MEXaHU3MbI peakluii

METOAbl MaTEMATHYECKOTO YMers:

aHann3a u - IPOTHO3UPOBATh BO3MOKHBIE ITYTH U

MOJEIINPOBAHUA, YCIIOBHS npeoOpa3oBaHus

TEOPETUUYECKOTO u (YHKIIMOHATBHBIX TPYNII B XOJE

JKCIEPUMEHTAIBHOTO XUMHUYECKON pEeaKIun

HUCCIEN0BAHUS Bnanets:
- METOIOJIOTHEN agajn3a
B3aUMOCBSI3U XUMHUYECKHUX u
(bu3MYECKUX CBOMCTB OpPraHUYECKUX
COCIMHEHMM C UX CTPOCHUEM

JIIK-2.  CrmocoOHOCTHIO - 3HaTh:

COCTaBJISITh IJIaH, - TpUHIOWNBI  Kl1accuDUKAMH U

OINMCaHHUE, MIPOBOJIUTH HOMEHKJIaTypy OpPraHNYEeCKHUX

HccIe0BaHus no CO€JIMHECHMUIA;

3aJaHHOU METOJIHKE, VYMeTh:

aHAIM3UPOBATH - TOJIb30BaThbCs  CIEUUATBHON U

pe3yJIbTaTh CIIPABOYHOM JIUTEPATypO

JKCIIEPUMEHTA u

IIPEICTaBIATh UX B BHUAC
OTYETOB U IIPE3CHTALUN

Bnaners:
- MeTomaMu OOpabOTKM W aHau3a
PE3yIbTAaTOB SKCIIEPUMEHTOB




4. CTpyKTypa u cojep:KaHue TUCHUILTHHBI

(I)OpMLI TeKyuero

Bun HaunmeHoBaHMe TeM 3aHATHIL HNHurepakTus, KOHTPOJISA
Monayas (pazaen) . . Cemectp | O0beM, u. | Bbanjbt
y4eOHo#i padoThI (yueOHoli padoThI) 4, (HauMeHOBaHHe
OLIEHOYHOT'0 CpeCTBA)
Monyns 1. Jlexmus 1 KapOonunbHele coenmaenns. Homenknarypa. 4 2 - -
Crioco0b1 oTydeHHst
IIpaxkTryeckoe KapOonunbHeie coenuaenns. Homenkmnarypa. 4 2 - -
3aHsaTHE | Crioco0b1 ToTydeHHst
CaMocTosTenpHas CaMocTosTenbHOE H3YIEHHE MaTepraia 4 4 - -
pabora
Jlexuus 2 Anpaerunpl v KeToHbl. CHHTE3 U XUMUYECKUE 4 2 - -
cBoiicTBa - |
[IpakTuueckoe Anpaerunpl v KeToHbl. CHHTE3 U XUMUYECKUE 4 2 - -
3aHsTHE 2 cBoiicTBa - |
CamocrosiTenbHas H3yueHue TeopeTH4ecKoro Marepuana 4 4 - -
pabora
Jlexuus 3 Anprernasl ¥ keToHbl. CHHTE3 U XUMHYECKHUE 4 2 - -
CBO¥CTBA - 2
IIpaxTuyeckoe Anbnreruns! 1 keToHbl. CUHTE3 M XMMUYECKHE 4 2 25 - Konrponbnas padora Nel
3aHsTue 3 cBoicTBa — 2
Konrponbnas padora Nel
CamocrosTensHas W3ydenne TeOpeTHIECKOTo MaTepraa 4 4 - -
pabora
Jlexuus 4 KapOoununbheie coenuHenus. CBOWCTBA €HOJIOB 4 2 - -
U €HOJISITOB.
[IpakTuaeckoe KapOonumnbHable coemuueHus. CBOMCTBa €HOJIOB 4 2
3aHATHE 4 1 CHOJIATOB.
CamocrosTensHas W3ydenne TeOpeTHIECKOTo MaTeprana 4 4 - -

pabora




(I)OpMLI TeKyuero

Bun HaunmeHoBaHMe TeM 3aHATHIL HNHurepakTus, KOHTPOJISA
Monayas (pa3aen) . . Cemectp | O0beM, u. | Bbanjbt
y4eOHoi#i padoThI (yueOHoli padoThI) 4, (HauMeHOBaHHe
OLIEHOYHOT'0 CpeACTBA)
Jlexuus 5 KapOonoBsie kuciioTel. CHHTE3 1 XHMUYCCKHE 4 2 - -
cBoOMicTBa - 1
IIpaxTuyeckoe KapO6oHoBsie kucinoThl. CHHTE3 1 XUMHYECKHE 4 2 - -
3aHsTHE 5 cBolcTBa - 1
CamocrosiTenbHas H3yueHue TeopeTH4ecKoro Marepuana 4 4 - -
pabora
Jlexmus 6 KapO6oHoBsie krcinoThl. CHHTE3 1 XUMHYECKHE 4 2 - -
CBOMcTBA - 2
IIpaxTryeckoe KapGoHoBsie krcinoThl. CHHTE3 1 XUMHYECKHE 4 2 - -
3aHsTHe 6 cBoiicTBa - |
CamocrosTensHas W3ydenne TeOpeTHIECKOTo MaTepraa 4 4 - -
pabora
Jlexrms 7 lanorenanruapuapl. Aruapuasl. CHHTE3 1 4 2 - -
XMMHYECKHE CBOUCTBA.
IIpaxTuyeckoe I'anorenanruapuasl. Auruapuasl. CUHTE3 U 4 2 25 - Konrponbnas pabora Ne2
3aHsTue 7 XUMHUYECKHE CBOMCTBA.
KonTponbHast padoTta Ne2
CamocrosiTenbHas H3yueHue TeopeTn4ecKoro Marepuana 4 4 - -
pabora
Jlexmus 8 Croxusle 3¢upsl. CHHTE3 U XUMUYECKHE 4 2 - -
CBOMCTBA.
[IpakTuaeckoe Crnoxxnble 3¢pupnl. CHHTE3 U XUMHUYECKHE 4 2 - -
3aHATHE § CBOMCTBA.
CamocrosTensHas W3ydenne TeOpeTHIECKOTo MaTeprana 4 4 - -
pabora
Jlexmms 9 Amunel. CHHTE3 U XUMHUYECKHE CBOMCTBA. 4 2 - -




DopMBbI TEKYLIIETO

Bun HaunmeHoBaHMe TeM 3aHATHIL HNHurepakTus, KOHTPOJISA
Monayas (pa3aen) . . Cemectp | O0beM, u. | Bbanjbt
yueOHOii padoThI (yueOHOIi padoThI) 4, (HauMeHOBaHHe
OLIEHOYHOT'0 CpeACTBA)
[IpakTuueckoe Awmunel. CHHTE3 ¥ XUMHYECKHE CBOMCTBA. 4 2 - -
3aHATHE 9
CamocrosiTenbHas H3yueHue TeopeTH4ecKoro Marepuana 4 4 - -
pabora
Jlexrmst 10 Awmunbl. CHHTE3 ¥ XUMHYECKIE CBOMCTBA. 4 2 - -
[IpakTuaeckoe Awmunbl. CHHTE3 U XMMHYECKHE CBOHCTBA. 4 2 - -
3ansaTHe 10
CamocrosiTenbHas H3yuenue TeopeTn4eckoro Marepuana 4 4 - -
pabora
Jlexmms 11 Jnazocoenuuenust. CHHTE3 B XUMHYECKHUE 4 2 - -
cBoiicTBa - |
IIpakTuueckoe Junazocoenunenusi. CHHTE3 U XUMUYECKHE 4 2 25 - Kontponbnas pabora Ne3
3anstue 11 cBoiicTBa — |
KonTponbHast padorta Ne3
CamocrosTenbHas H3yuenue TeopeTH4ecKoro Marepuana 4 4 - -
pabora
Jlexmus 12 Jnazocoenuuenusi. CHHTE3 U XUMUUYECKHE 4 2 - -
CBO¥CTBA - 2
[IpakTuueckoe Junazocoenunenusi. CHHTE3 U XUMHUYECKHE 4 2 - -
3aHsATHE 12 CBO¥CTBA - 2
CamocrosTensHas N3ydeHne TeopeTHIeCKOro MaTepuaa 4 4 - -
pabora
Jlexmus 13 Hutpocoenunenus. CuHTE3 U XUMHUECKUE 4 2 - -

CBOMCTBA.




(I)OpMLI TeKyuero

Bun HaunmeHoBaHMe TeM 3aHATHIL HNHurepakTus, KOHTPOJISA
Monayas (pa3aen) . . Cemectp | O0beM, u. | Bbanjbt
y4eOHoi#i padoThI (yueOHoli padoThI) 4, (HauMeHOBaHHe
OLIEHOYHOT'0 CpeACTBA)
IIpaxTuyeckoe Hutpocoenunenus. CuHTE3 U XUMHUECKUE 4 2 25 - Konrponbnas pabora Ned
3ansaTHe 13 CBOMCTBA.
KonTponbHast padota Ned
CamocrosiTensHas W3ydenne TeOpeTHIECKOTo MaTepraa 4 4 - -
pabora
Jlexmms 14 ®enonbl. CHHTE3 U XUMUYECKHE CBOHUCTBA. 4 2 - -
[IpakTuaeckoe ®enonpl. CHHTE3 U XHMHYECKHAE CBOMCTBA. 4 2 - -
3aHsATHE 14
CamocrosiTenbHas H3yuenue TeopeTH4ecKoro Marepuana 4 4 - -
pabora
Jlexmms 15 BBeneHne B XMMHIO T€TEPOITUKITUICCKIX 4 2 - -
coenuHeHul. [ITHYIEHHbIE LIMKIIBI.
[IpakTuaeckoe BBeneHne B XMMHIO T€TEPOITUKITUICCKIX 4 2 - -
3aHsTue 15 coequHeHuH. [1aTHYUIeHHbBIE IUKJIBI.
CamocrosiTenbHas H3yueHue TeopeTn4ecKoro Marepuana 4 4 - -
pabora
Jlexmms 16 BBeneHne B XUMHIO T€TEPOITUKITUICCKIX 4 2 - -
coequaenuii. lllecTuareHHBIE THUKIIHI - |
[IpakTuueckoe BBeaeHue B XUMHIO reTEPOLUUKINIECKUX 4 2 - -
3aHsaTHe 16 coequnenuii. lllecTuuneHHbIE TUKILI - 1
CamocrosiTenbHas H3yueHue TeopeTH4ecKoro Marepuana 4 16 - -

pabora




DopMBbI TEKYLIIETO

Bun HaunmeHoBaHMe TeM 3aHATHIL HNHurepakTus, KOHTPOJISA
Monayas (pa3aen) . . Cemectp | O0beM, u. | Bbanjbt
yueOHOii padoThI (yueOHOIi padoThI) 4, (HauMeHOBaHHe
OLIEHOYHOT'0 CpeACTBA)
Jlexuus 17 4 2 - -

BBeaeHue B XUMHIO reTEPOLUUKINIECKUX
coenquHenni. [llecTraieHHBIE UKIIBI - 2

KonTpons [ToaroroBka K 9K3aMeHy 4 35,65 - - Bormpockr! k 3x3ameny Ne 1-
60
ITA IIpomexxyTounas artectanus (3K3aMeH) 4 0,35 - - TectoBble 3aganmst Ne 1-
500
TH Hrorosoe tecTupoBaHue 4 2 100 - Bomnpocs! k 3x3ameny Ne 1-
60
Hroro: 180 200

Cxema pacuera utoroporo 6auia «(Cymma + Tep)/2» - cymma 6aioB 1o BCeM yueOHBIM MEPOIIPUSATHSIM, IPETyCMOTPEHHBIM B Kypce + cpeHee
apu(METHIECKOE TI0 BCEM MTPOMEKYTOYHBIM TeCTaM, PpoBoAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B npouecce nzydenust nucuuiuinebl «OpraHuyeckas XUMus 2» UCIHOJIb3YETCSl TEXHOJIOTHS
TPAAUITMOHHOTO 00yUueHHUs (JIeKIUH, TPaKTUYECKre paboThl, caMoCcTosTeIbHas padboTa). Jlekiuu u
CaMOCTOATCIIbHAs pa60Ta HaIlpasJICHbI Ha TCOPCTUUYCCKYIO IMOATOTOBKY, MPAKTUYCCKUC 3aHATUSA
OPUEHTHUPOBAHBI HAa MPAKTHYECKYIO TIOJTOTOBKY CTY/ICHTOB.

6. MeToanuyeckne yKa3aHusl 10 OCBOCHUIO THCHUIIMHBI

Monyas 1.

MeToan4yeckue peKOMeHAAIUN 10 U3YYEHUIO TeMbI
«Kap6onunsueie coenuaennsi. Homenkmnarypa. CriocoObl IOTy9IEeHHS.»

ITpu ocBOeHMM TEMBbI HEOOXOIMMO:

- U3Y4YUTh Yy4YeOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
UCIIOJIBb3Ysl JICKIIMOHHBIN MaTepuall U JUTEpaTypy Mo JaHHOM TeMaTUKe (BKJIOYas OPUTMHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKLIUN).

MeToan4yeckue peKOMEeHAALUN M0 U3YYECHUIO TeMbI
«Anbaeruapl U KeTOHbl. CUHTE3 M XMMUYECKUE CBOMCTBA. »

ITpu ocBOeHMM TEeMbI HEOOXOMMO:

- U3Y4YUTh Yy4eOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHuall U JUTepaTypy MO JaHHON TeMaTHuKe (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKLIHN).

MeToan4yeckue peKOMEHAAIMY 10 U3YYEHUI0 TeMbI
«Kapb6onunbsHbie coenmuaeHnsi. CBONCTBA €HOJIOB U €HOJISITOBY

ITpu ocBOeHMM TEeMbI HEOOXOIMMO:

- U3Y4YUTh Yy4eOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaTHuKe (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKIIHN).

Metoan4yeckue peKOMEeHAALMUY M0 U3YYECHUIO TeMbI
«Kap6oHoBbie KcunoThl. CHHTE3 U XUMHUYECKHE CBOMCTBA.»

ITpu ocBOeHMU TEeMbI HEOOXOIMMO:

- U3Y4YUTh Y4eOHBIH MaTepual IO COOTBETCTBYIOIIEMY pa3feny IUCUUILUIHHBI,
WCIIOJIB3YS JICKIIMOHHBIN MaTepHuall U JUTepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKIIUN ).

Metoanyeckue peKOMEHAAIHUY M0 U3YYEHUIO TeMbI
«"amorenaruapuapsl. AHTUAPHUABL. CUHTE3 M1 XMMUYECKUE CBOMCTBA. »

ITpu ocBOeHMM TEeMBbI HEOOXOMMO:

- U3Y4YUTh Y4eOHBIH MaTepuas IO COOTBETCTBYIOIIEMY pa3feny IUCLUUIUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepuall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKLIUN ).

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

ITpu ocBOeHUM TEMBbI HEOOXOIMMO:

- U3Y4YUTh Y4eOHBIH MaTepuas IO COOTBETCTBYIOIIEMY pa3feny IUCLUUIUIHHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepuall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, yKa3aHHYIO Ha JIEKLIUN).

MeToan4yeckue peKOMEHAAIMY 110 U3YYECHUIO TeMbI
«Amunpl. CHHTE3 1 XUMHUYECKUE CBOHMCTBA. )

ITpu ocBOeHMM TEMBbI HEOOXOMMO:

- U3Y4YUTh Yy4eOHBIH MaTepuas IO COOTBETCTBYIOIIEMY pa3feny IUCUUIUIHHBI,
WCTIOJNIB3YS JICKIIMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaThuke (BKJIIOYas OPUTHHAIBHYIO
JUTEpaTypy, YKa3aHHYIO Ha JIEKLIUN).



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

ITpu ocBOeHMU TEeMBbI HEOOXOIMO:

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

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

ITpu ocBoOeHMU TEeMBbI HEOOXOIMMO:

- 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
«Hutpocoenunenusi. CHHTE3 U XUMHUYECKHE CBOMCTBA.»»

ITpu ocBoeHMM TEeMbI HEOOXOIMMO:

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

Metoan4yeckue peKOMeHAAIUN 110 U3YYEHUIO TeMbI
«®enonpl. CHHTE3 U XUMHUYECKIE CBOMCTBA.

ITpu ocBOeHMM TEeMBbI HEOOXOIMMO:

- W3yYUTh Y4YeOHBIM MaTepuaq IO COOTBETCTBYIOIIEMY pasleny IUCIHIUIAHBI,
WCTIOJB3YS JICKIIMOHHBIN MaTepuall U JUTEepaTypy MO JaHHON TeMaTuke (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKIUH).

MeToan4yeckue peKOMEeHAAIMY 110 U3YYEHUIO TeMbI
«BBeneHne B XUMHIO TETEPOIMKINISCKUX COeTMHEHUN. [[ATHUICHHBIC IIMKITBL. »

ITpu ocBoeHMU TEeMbI HEOOXOJMMO:

- W3YYUTh Y4YEOHBIM MaTepuaq IO COOTBETCTBYIOIIEMY pasleny IUCIHIUIAHBI,
WCTIOJIB3YS JICKIIMOHHBIN MaTepHuall U JUTEepaTypy MO JaHHON TeMaTHuKe (BKJIIOYas OPUTHHAIBHYIO
JUTEPATYPY, YKa3aHHYIO Ha JICKITUH).

MeToan4yeckue peKOMEHAAIMN 110 U3YYECHUIO TeMbI
«BBeneHne B XUMHIO TETEPOIMKINICCKUX coenruHeHni. lllecTuaieHHbIe UKITBL.)

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 Koxa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 JIIK-1 Kontponbabie padboTsr Ne 1-4

TectoBsie 3aganus Ne 1-500
Bonpocs! k sx3ameny Ne 1-60

4 AIIK-2 Kontponbsusie padotsr Ne 1-4
TecrtoBbie 3amanust Ne 1-500
Bonpocsl k 3x3ameny Ne 1-60

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

7.2.1. KonTpoaLHasi padora

TunoBble npuMepbI 3aJaHUI

KonTpoabsHnas padora 1
3aganme 1
JlaliTe Ha3BaHUS HUKENPHUBEIECHHBIM COCIUHEHUSM B COOTBETCTBUM C IIpaBUIIaMHU
HoMmeHknarypbl MIOITAK. VkaxuTe XxupaabHble LEHTPHI.

3aganue 2
[TpemoxxuTe 10 J1Ba criocoba MmoyuyeHus! HUKETPUBEICHHBIX COCTUHECHUH.

ho d:/ro é/\g/

3aganue 3
Hpe;[non(HTe CHHT@TH‘-I@CKYIO CXGMy HOJIy‘-IeHI/IH HI/I)I(erI/IBelleHHBIX COG,Z[I/IHGHI/Iﬁ OHI/Ipa}ICB
Ha 3aJ]JaHHOE UCXOJIHOE COEUHEHHE.

(j—;,[%o ©/OCO_;>

3aganue 4

N300pa3ute HHEPreTUUYECKYI0 JuarpaMMy TpPOTEKaHUsS PEaKIHH B COOTBETCTBUU C
MEXaHU3MOM HYKJICO(DHUIBHOTO MPUCOSAMHEHUS K KapOOHWJIBHOW TpyImIe. YKaXuTe Ha HEH Bce
KJIIOUYEBBIE HHTEpMEAMaTsl. B KauecTBe mpuMepa pacCMOTPUTE MEXAHU3M B3aUMOJCHCTBUS
aleTangbaeruaa U MeTHJIaMUHAa.



3ananme 5
JlononHUTE cXeMy IpeBpallCHHIA.

1. PPhg/PhH reflux 1. CS,/NaOH then Mel

> ? > 7
2. NaOH, H202/H20/THF 2.~200°C

1. 9-BBN, THF

> ?

Br 2. Cyclopentanone, NaH, THF

1. 9-BBN, THF

2.1, MeONa, MeOH
3.9

KonTposbHnas padora 2

3aganue 1
JlaiiTe Ha3BaHWS HWXKCIPHUBEACHHBIM COCAUHEHUSM B COOTBETCTBUM C IMpaBUJIaMU

HoMmeHknatypbl MIOITAK. VkaxuTe XxupaabHble LEHTPBHI.

O/:\)OLOH O)OL Oj\@ K\/\)Okc, E)FA)OLND

3aganue 2
[IpemnoxuTe ciocod MoMydeHHUST HUKETPUBEACHHBIX COCTHHCHU.

0 (0]
0 o o F_ J_/ F o
o r A A N U
F
F
0 F

3aganue 3
Hpe;[non(HTe CI/IHTGTI/I‘-IGCKYIO CXGMy HOJIy‘-IeHI/IH HI/I)I(erI/IBGI[eHHBIX COG,Z[I/IHGHI/Iﬁ OHI/Ipa}ICB

Ha 3aJaHHOE UCXOJIHOE COEIUHEHNE.

0= o O = a0

3ananne 4
N3o0pasute sHEPreTHUECKYI0 TUarpaMmy MPOTEKaHUS PEaKIUH dTepUPUKAIUN YKCYCHON

KHCJIOTBI MCTUJIOBBIM CIIMPTOM B COOTBCTCTBHU C MCXAHU3MOM PCAKIHUU. PaCCMOTpI/ITe MEXaHHU3M
B3aUMOJICHCTBUS TTOJIYYEHHOTO CIIOXKHOTO dupa ¢ pasnuuabiMu O- u N-HykiieohuiaMu.



3aganme 5
JlononHUTE cXeMy IpeBpaIlCHHIA.

1. Mg, Et,0 reflux SOCl,
E>—Br » A ——>B
2. CO, -78 °C reflux
3. HgO* EtN 1. LiAIH 4/E,O reflux
+ > D > E
o} DCM, r.t. 2. Ac0, Py
1. KOH, EtOH/H,0
»C
2. BnCl, DMF
o 3. N5H 4/EtOH reflux
KonTposbnas padora 3
3ananme 1

JlaliTe Ha3BaHUS HUKENPHUBEICHHBIM COCIUHEHUSM B COOTBETCTBUM C IIpaBUIIaMHU
HoMmeHknatypbl MIOITAK. VkaxuTe XupajabHble LEHTPHI.

OH NH, ~ \L
HoN | ~NH> @N N N NSNS
NH \f \/\r
HO OH 2 A |
NH,
3aganue 2

[IpemioxxuTe crocod moaydeHns HUKEPUBECHHBIX COSAMHEHU.

N H\ ~NO,
e oy S

3aganmne 3
[TpenoKuTe CHHTETHYSCKYIO CXEMY TOJydeHHUST HUKCTIPUBEICHHBIX COSTUHCHHUI OMTUPAsICh

Ha 3aJ1JaHHOE MCXOJIHOE COCIUHECHHE.
Br

Br CO.H
— HoN — 0]

Br Br
3ananue 4
[Tepeuriciiute OCHOBHBIE (DAKTOPBI, OMPENETAIONINE CTAOUIBLHOCTh APOMATHUYECKUX COJIeH
nuazonus. [lpuBenure npumepbl. Takke Ha HECKOJBKUX MPUMEpPaX IOKAKUTE OCHOBHBIE M
MUHOPHBIE MPOAYKTHI Pa3JI0KEHUS COJIEH TUA30HUS.

3aganue 5
JlononHuTe cXxemy IpeBpalicHu.
o)
OoN OH 1. SOCI, reflux R 1. NaSH/EtOH . LiAIH,, THF .
> »>B ———>
2. Me,NH 2. NaNO,/HBF, reflux

3.~120 °C



KonTpoubsnas padora 4

3aganue 1
JlaiiTe Ha3BaHUS HWXKCIPHUBEACHHBIM COCIUHEHUSM B COOTBETCTBUH

HoMmeHknatypbl MIOITAK. Vkaxute XxupaabHble LEHTPBHI.

© OH N N’N
Ja I s S
N
| ; \ H ©
3aganue 2

Pacnomoxure HWKCHIPUBCACHHBIC NMUPUAHWHBI B MOPAJAKEC YBCIIMYCHUA
OTBET ApryMEHTUPYHTE.

X
' ® L~
N/ N/ N NH,
o)
| X c | X
NG N7
3aganue 3

C TpaBUJIaMH

HO
A\
N
H
OH

ocHoBHOCTH. CBOIi

CpaBHUTE pEaKIMOHHYIO CIOCOOHOCTh TPEX HIKETPUBEACHHBIX COCTUHEHUN B PEaKIHIX
HYKJIEOUIHHOTO 3aMEIICHUS TaJIoTeHa Ha 3TOKCUTPYIIITY MPU B3aUMOJIEHCTBUH C ATHIIATOM HATpPUS.

Br

O O 0
NZ N >Br

3aganue 4
Pacmm¢pyiite CHHTETHYECKYIO CXEMY.

B NaNO/H;80, [ PCls/POCI, MeONa/MeOH
S NaNH, HNO4/H,SO, reflux reflux
7:25
NZ o Xyene C NaNOgH;SO, | PCIPOC, (g MeONa/MeOH
reflux reflux
3aganue 5
Pacimmdpyiite cxemy MOJIHOTO CHHTE3a BUTaMUHA Be.
o HS”TO Leynx ves0 1204C CH3COOH _ HCIHSO ¢
\ifo oy EfOHpsze HMO? Bbcﬁ*\bom3 H Lot usno’ HBUHO

CHSOE#

H
K

HO
HO



7.3.

OHBHO‘IHLIB cpeacrsa A l'[pOMB)KyTO‘lHOﬁ aTTECTAllMHU 110 U TOIraM OCBOCHHUSA

JUCIUILTHHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAlluU

Cemectp 4

Ne i/

Bonpocsl Kk 3k3aMeHny

1

®enon u ero romonord, Hadrombl. CrnocoObl MOMYyYEHUS THAPOKCHAPEHOB,
OCHOBAaHHBIE Ha BBEJCHUU TUIPOKCUTPYIIBI IYTEM MIEJIOYHOTO TUIABJICHUS
CyJab(OKUCIOT, THAPOIU3a TaJOWIIPOU3BOAHBIX, 3aMEHbl aMHUHOTPYNIBl Ha
TUIPOKCHIIbHYIO TPYIIIY Yepe3 COMH JUA30HUS, OKUCICHHS U30IIPOMUILHON TPYIIITbI
JI0 THJIPOTIEPEKUCH U ee (pparMeHTanuu. XUMHIECKHUEe CBOVCTBA.

KHCIOTHOCTh THMAPOKCHApEHOB, BIUSHUE HAa HEE apOMaTHYECKOIO0 OCTOBA H
3aMecTUTeled B HeM, oOpa3oBaHHE (EHONATOB, TAyTOMEpUS THIPOKCHAPEHOB M
CBSI3b IIOJIOKEHHS TAYTOMEPHOI'0 PaBHOBECHSI C apOMAaTUYHOCTBIO OCTOBA.

HykneopunbHOCTh THIPOKCHAPEHOB, €€ IBOMCTBEHHAs MPHUPOJA; BIIMSIHUE Ha Hee
Tpanchopmaruu GeHos0B B (HEHONSITHI, KOHKYPEHIIUS N- B T-HYKJICO(PUILHOCTH B
CBOHMCTBAxX THIPOKCHAPEHOB.

n-HykneopmibHOCTh THIPOKCHAPEHOB: 00pa30BaHUE MPOCTHIX U CIIOKHBIX d(PHUPOB,
3HaYCHHE OJTHX MOAM(DUKAIMH B XHMHU TUAPOKCHAPEHOB. lleperpynmupoBKU
3(UPOB THUIPOKCUAPEHOB KaK TMPOSBICHUE KOHKYPEHIIMU PA3JIMYHBIX THUIIOB
HYKJI€O(PUITHLHOCTH.

n-Hyki1eopuiIbpHOCTh THAPOKCHAPEHOB M PEAKIIMU AJIEKTPO(UIBHOTO 3aMEIICHUS B
apOMaTHYeCKOM  sIpe:  TaJIOTCHHpPOBAaHWE, Cylb(OUpOBaHHE, HUTPOBAHWE,
HUTPO3UPOBAHME,  AIKWJIUPOBAaHME M  KOHJCHCAIMM C  KapOOHWIbHBIMHU
coemMHCHUSAMHU ((peHOIBHO-(HOPMAIBICTUIHBIE CMOJIBI, JAU(GEHUIONIPONAaH U HUX
TEXHUYECKOE 3HAUEHUE), ALMIUPOBAaHUE; BIUSHUE TUAPOKCUTPYIIBI  Kak
3aMECTHTENSI HA CKOPOCTh M OPUEHTAITUIO B OTUX PEAKIIUSIX.

Peakuuu »eKTpOPIIEHOTO 3aMEIIeHHUs, XapaKTepHbIe IS THIPOKCHAPEHOB Kak
apOMaTUYECKUX COCAMHEHUN  C MOBBIIIEHHOW  T-HYKJICO(UIBHOCTHIO:
KapOOKCUIIMPOBaHUE, a30COYETAaHHE, BBEICHHE (OPMIUIBHOW TPYMIbl (peaKiuu
I'arrepmana, ['arrepmana—Koxa, Buibcmarepa—Xaaka u Permepa—Tumana).
I'uppupoBanue u okucienne ¢enona. CraOuinbHbIE (EHOKCUIBHBIE PaJIUKAIIbBI,
npencTaBicHus 0 (EHONBHBIX CTA0OMIN3aTOPaX MOJIUMEPHBIX MAaTEPHAIIOB.

[Momuruapokcuapensl. [lupokaTeXuH ¥ TUAPOXUHOH: CIIOCOOBI  TOJTYYCHUS,
BOCCTAHOBUTEIBHBIC CBOWCTBa, 00pa3oBaHWe MOHO- W AMA(PHUPOB; crienuduuecKue
CBOWCTBA MHUPOKATEXWHA, OOYCIOBIEHHBIE COCEJACTBOM THIPOKCHIBHBIX TPYIII
(oOpa3oBaHHe NHMKIMYECKUX A(PUPOB, KOMIUIEKCHI C MeTaliamH). Pe3opuuH u
GIIOPOTIIONMH:  MOJNyYEHHE, peakiuu C  O3JIeKTpouiamMH, THIPUPOBAHUE,
oOpazoBanne d>(QUPOB;, TNPOSABICHHS B XUMHUYECKUX CBOHCTBAaX pPE30pIIMHA,
(baopormonuHa 1 UX (EHOISITOB TBOUCTBEHHONW HYKJICO(DUILHOCTH U TTOBBIIIIEHHOM
CKJIOHHOCTH K TayTOMEpHbIM TnpeBpameHusMm. [luporammon. IlpeacraBinenus o
MIPUPOJTHBIX COSNMHEHUSX — IPOM3BOAHBIX MMPOKATEXWHA W MMAPOTAILIIONA.

Amvunbl. Knaccudukamus, HomeHkinatypa. CrocoObl MOydeHHUsI, OCHOBAaHHBIE Ha
peaKIMsIX aMMHaKa 1 aMMHOB KaK HYKJI€O(HIbHBIX PEareHTOB C T'aJOreH-, THAPOKCH-
U aMHUHONPOU3BOJHBIMH aNu(paTHYECKUX U apOMaTHYECKUX YIJIEBOJOPOJIOB,
peakmuaX BOCCTAHOBIECHUSA U IIEPETPYIIHUPOBKAX a30TCOACPIKAINUX IIPOU3BOIHBIX
KapOOHMJIBHBIX ~ COGAMHEHMHM W  KapOOHOBBIX  KHCJIOT, BOCCTaHOBJICHUHU
HUTPOCOEIMHEHUHN. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AMHHOTPYIIIHI,
3aBHCHMOCTh OT IPUPOJIbI 3aMECTUTENEH y aToMa a30Ta.




Amudarnueckre aMuHbl. OCHOBHOCTh M KHCJIIOTHOCTh @MHUHOB, BJIMSTHHUE MPUPOJIBI
YIJICBOJIOPOJIHBIX 3aMECTHTEIEM Ha OSTH CBOHCTBAa. Peaknuu aMHUHOB Kak
HYKJICO(HUIIOB: alKWINPOBAHUE, AllMINPOBAHUE (€r0 BIMSHHE HA CBOWCTBA aMUHOB
KaKk OCHOBAaHMH W KHCJIOT, 3HA4Y€HWE M WCIIOJH30BAaHUE B XHUMHH aMHUHOB),
B3aHMMOJICHCTBHE C a30THUCTON KHUCJIOTOH, OKUCIIEHHE.

10

OCHOBHBIE TIPENCTABUTEIN AMH()ATHUYESCKUX aMHHOB W MX TEXHHYECKOE 3HAYCHHE.
Comu YETBEPTUYHBIX AMMOHHHHBIX OCHOBAaHUH: TIOJYYEHHUE, OJIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHME, MPAKTUYECKOE WCIONb30BaHue. YeTBepTHUHBIE
AaMMOHUHHBIE OCHOBaHMs: TIOJy4CHHE, OOIIas XapaKTePUCTHUKA CBOWCTB,
NpeBpalleHusl TPU HarpeBaHWH, IMPAKTHYECKOE HCIOIb30BaHuEe. TepMHuuecKkue
npeBpamieHusi N-OKHCEH TPETHYHBIX aMUHOB.

11

ApomaTtryeckne aMuHbI. [IBONCTBEHHAs IPUPO/Ia OCHOBHOCTH 1 HYKJICO(DHUIBHOCTH,
COOTHOIIEHHE N- W T-HYKICOQHIBHOCTH B PEAKIUAX C OSJICKTPOPHIaAMH:
AKUIIMPOBaHUE, CyabpupoBaHue (cynb(aMuHOBas M Cyab(haHHIOBAass KHUCIOTHI,
IpeACTaBICHNE O CYIb(aMHUIHBIX Tperaparax), alIMPOBAHUE U €ro 3HAYCHHE B
XMMUU apOMaTHYECKUX aMMHOB, HUTPOBAaHUE, TAJIOTEHUPOBAHNE, HUTPO3UPOBAHHUE,
JMa30THPOBAHUE U a30COUYETaHHE.

12

OxucneHne apoMaTHIeCKX aMMHOB. DEeHUITHIPOKCH- TAMHUH U ITapa—aMUHOPEHOI.
Baxuedne  mpeacTaBUTENM ~— apOMATHMUYECKUX  MOHO- W IOJMAMUHOB,
MOJIMApUJIaMUHBI, MX TEXHUYecKoe 3HaueHue. Crenuduueckue CBOWCTBA OPTO—
(dbeHnIeHIMaMHa U OPTO—aMUHO(EHOa, CHHTE3 TeTEPOIUKINISCKIUX COCTUHEHUI
Ha UX OCHOBE.

13

A3zocoenuHeHus. DJIEKTPOHHOE CTPOCHUE COJIeH AMAa30HMsI, KATUOH TUA30HMS Kak
anekTpodmi. BlaumonpespaiieHus: pa3nudHbix GopM IuazocoequHeHUN. Peakiun
cojJied JMa30HHUA, MPOTEKAIolIe C BBIIEICHUEM a30Ta, U MX HCIOJIb30BaHUE IS
noJTydeHus: (PYHKIIMOHAIBLHBIX TIPOU3BOIHBIX APEHOB U JJIS YIATCHHUS] aMAHOTPYIIITHI
W3 apOMaTW4YecKOro saApa; COJAM JUA30HUS KaK peareHTbl apUIMPOBAHUS
HEHACBIIICHHBIX ¥ aPOMAaTUYECKUX COETMHEHUH.

14

Peakuuu coned nua3oHuUs, MPOTEKAIOHe 0e3 BBIIEICHHS a30Ta: a30COYeTaHHe U
OCOOEHHOCTH TPOBEJEHUS ITOW PEAKIIUU B 3aBHCHUMOCTH OT IMPUPOIBI THUA30- U
a30COCTABJISIIOLIEH, AJIGKTPOHHOE CTPOCHHME, MPUMEHEHHE a30COCIUHEHUH,
BOCCTAaHOBJICHUE COJIEH JUA30HUS U a30COCAMHEHUH, UCIIOIb30BAHUE 3THX PEaKIUH
JUTSI TIOJTYYEHUSI apOMATHYECKUX aMUHOB U TPOU3BOIHBIX THJIPA3HUHA.

15

AnudaTtudeckrie a30COeTUHEHUS: TMa30MeTaH, TUa30yKCYCHBIN dQup. DIEKTPOHHOE
cTpoeHue, (aKTOpbl, BIMIIONIME HAa YCTOHYHMBOCTH JHMA30TPYIIbI, PEaKIMOHHAS
CIOCOOHOCTD.

16

KapOGonunpabsie coemunenuss Krmaccudukanus wu  HOMmeHKiatypa. CrocoObl
oOpa3oBaHus Kap0OO- HWIHHOW TPYIIBI: OKUCICHUE HACHIIICHHBIX YTJIEBOJIOPOIOB,
030HOJTN3 U KaTAIUTHYECKOE OKUCIICHUE ATKEHOB, OKCOCUHTE3, TUAPATAIINS ATKHHOB,
OKHCIICHHE raJIONIMETHITBHOM TP YIIIIBL, THJIPOJIH3 TeMUHAITBHBIX
IUTAIOTEHIIPOU3BOIHBIX ¥ BHHWIOBBIX 3(UPOB, OKHCICHHE W ACTHAPHPOBAHUE
CIIHPTOB, OKHUCIUTEIBHOE  pACHICIUICHHE  O-TJMKOJEHW, IWHAKO-  JIMHOBAs
NeperpyniupoBKa.

17

MGTOI[I:I npeBpaliCHuA aJIbJACTUAOB B KCTOHBI, CUHTC3 aJIbACTUIOB U KCTOHOB M3
Kap6OHOBBIX KHCJIOT U HUX IMPOU3BOAHBIX: BOCCTAHOBJICHUC T'aJIOTCHAHTIUAPUIOB U
HUTPUJIIOB, pcaknuu Kap6OHOBBIX KHUCJIIOT u ux IMPOU3BOAHBIX C
MCTAJUIOPTaHUYCCKUMU COCAUHCHUAMU, TUPOJIN3 conen Kap60HOBI>IX KHUCJIOT U €Io
KaTaAJIMTHYCCKUC BAPpHUAHTEI.

18

DNEeKTPOHHOE CTPOCHHE KapOOHMJIBHOW TpPYIIbI: KadyeCTBEHHOE OINHMCAHHUE B
TEPMHHAX JIOKAJIM30BaHHBIX G- U T-MO, pacnpenenaeHue 31eKTPOHHOU MIIOTHOCTH.
OCHOBHBIE CTIEKTPaJIbHbIE XapaKTEPUCTHKU U (PU3NYECKIE CBOHCTBA.




19

XuMHUYeCKHue CBOMCTBA anu(aTHYecKux KapOOHWIBHBIX coenuHeHuH. OOmas
XapaKTepUCTHKA PEaKUMOHHOHW CIIOCOOHOCTH, OCHOBaHHasi Ha 3JIEKTPOHHOM
CTpOCHUU KapOOHMJIBHOK TPYNIBI U €€ BIUSHUHM HA CBA3AHHBIM C HEH aKHUJIBHBIN
3amecTuTeNb. OO0IIas cxemMa B3auMOJICHCTBHS C HYKJIeo(riiaMu, poJib KUCJIIOTHOTO U
OCHOBHOTO KaTraju3a, OT HOCUTEIIbHAs pPEaKIMOHHAs CIOCOOHOCTh albJCTHIOB U
KETOHOB.

20

XWMHYECKHE CBOWCTBA alM(PaTHUYECKUX KapOOHWIIBHBIX COCIMHEHHH. Peakiuu c
reTepoaTOMHBIMU HYKJICO(QMIaMU: TUApaTalus, B3aUMOJCHCTBHE CO CIHPTaMH,
raJJOTeHOBOJIOPOJIAMH U MATUXJIOPUCTBIM  (ochopom, OUCYyTbOUTOM HATpHUA,
B3aMMOJICHCTBHE C THOJIAMH U €r0 UCIOIb30BAHUE JJISl IPEBPAILCHHS allbJACTHIOB B
yIJI€BOAOPOAbI, KETOHbl M  KapOOHOBBIE  KHUCIOTBI,  B3aUMOJCHCTBUE C
a30TLEHTPUPOBAHHBIMH HYKJICO(DHIAMHU: PEAKIIMU C TUAPOKCUIAMUHOM (OKCHUMBI),
TMJPa3MHOM M €ro MNPOU3BOAHBIMM (TUAPA30HBI M POACTBEHHBIC COEIMHEHMS),
NEPBUYHBIMH ¥ BTO- PUYHBIMH aMUHAMH (a30METHHBI, €HAMHUHBI), aMMHAKOM
(YpOoTpoOIuH), a30TUCTOBOAOPOIHON KHCIOTOH.

21

XWMHYECKHE CBOWCTBA ald(PaTHIECKUX KapOOHWIIBHBIX COCIMHEHHH. Peakiuu c
YIIIepOA-IIEHTPUPOBAHHBIMU  HYKJICOpWIaMH:  00pa3oBaHHWE  [IMAHTHUIPUHOB,
MPHUCOCTUHEHNE METAJUNTIOPTaHNIECKUX COSTMHEHUH U TOOOYHBIE PEaKIuH, KOTOPhIE
MOTYT TPOTEKaTh TP  B3aUMOJACHCTBUM KAapOOHWJIBHBIX COCIUHEHHH C
MarHMHOPraHUIeCKUMHU COCTMHEHUSIMH, B3aMIMO/ICHCTBHE C
ankunuaeHpochopanamu (peaxiust Burtura), 1uazoMeTaHOM U T—HYKJI€O(pUIaMu
(aJIKEHBI, apEHBI).

22

Keto-eHonpHast Tayromepuwsi W CBsSI3aHHBIE C HEHW CBOHCTBA KapOOHMJIBHBIX
COG,Z[HHGHHIZZ AJIbJOJIBHO-KPOTOHOBAA KOHACHCALWA, €€ MCXAaHNU3M IIPU KUCIIOTHOM U
OCHOBHOM KaTaJiu3c, B3aHMOHeﬁCTBHe ¢ CH-axtuBHBIMH COCAUHCHHUAMU OPYTUX
tunoB (peaknus KHEBeHarens), B3aUMOJCHCTBHE €HOJIOB M CHOJIATOB Kak
AKTUBUPOBAHHBIX MPOM3BOIHBIX AJKEHOB C AIIEKTpO(pMIaMu (TaJIOTEHUPOBAHHUE U
raoopMHOE paclIeryieHue, HUTPO3UPOBAHUE U a30COYETAHUE, ANKWIMPO- BaHUE,
aIMIIMPOBAHME).

23

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE MPEBpAIICHUS] KapOOHUJIBHBIX COEAMHEHHH:
BOCCTAHOBJICHHE JO CHHPTOB (KATAIMTUYECKOE U JEHCTBHEM KOMIUJIEKCHBIX
TUIPUIOB METaJIJIOB), O-TJIMKOJIEN (MeTannamMu), YIJIEBOJAOPOIOB
(amayibraMHpOBaHHBIM ITUHKOM M COJITHOH KHCIIOTOW, HU3KOBAJECHTHBIM THTAaHOM);
OKHUCJICHHE allbJeTUIOB J0 KapOOHOBBIX KHCJIOT, OKHCJICHHE KeTOHOB. CBOWCTBa
HEEHOJU3UPYIOIINXCS albACTHAO0B: AUCTIPOTIOPIIMOHUPOBAHUE MTPH B3aUMOICHCTBUU
co mienouaMu (peakuus KaHHHUIIIAPO) M AJKOTONSATAMHU AFOMUHUS (peaKius
TueHko), moauMepu3aIus.

24

A3zoTcoaepikaiye MIPOU3BOIHBIC KapOOHWIBHBIX COEIHEHN. OO0mue
NpeACTaBJICHUA O CXOACTBC JJIICKTPOHHOTO CTPOCHUA U XUMHYCCKUX CBONCTB
KapOOHWJIPHOW M a30METHHOBOW Tpyni. BoccTaHOBIEHHE OKCHMOB, THIPA30HOB,
UMHUHOB. BoccTaHOBIEHNE MPOTYKTOB B3aUMOJICHCTBUS C aMMHUAKOM U aMHHAMHU B
MOMEHT HX o00pa30oBaHHsS (BOCCTAHOBHUTEIIBHOEC AMHUHUPOBAHHE KapOOHMIBHBIX
COCIMHECHHH): KaTaJIUTHYECKOE, MPOU3BOJHBIMA MYPABBUHOH KHCIIOTHI (pEaKIlus
JlevikapTa u ee MmoaudUKalnN), KOMIUIEKCHBIMHA THAPUIAMHI METaJIOB.

25

OxkcuMBI: reoMeTpudeckass HM30MEpUs M B3aUMOIPEBPAILECHUS H30MEPOB IIPU
KHUCJIOTHOM M WIEJIOYHOM KaTaju3e, MpPeBpallleHHs], KaTalu3upyeMble KHCIOTaMHU
(meperpynnupoBka u  (parmeHtanuss bekmaHa, mneperpymnmnupoBka OKCHMa
LIMKJIOT€KCAHOHA U €€ MPOMBIIUIEHHOEe 3HaueHue). Katanuzupyemoe OCHOBaHUSAMU
pas3oXeHUue THIPA30HOB KaK OCHOBAa cCrocoba MpeBpamieHus KapOOHUIIBHBIX
COEJMHEHUH B YIJIEBOIOPOBI.




26

o,B-Henpenenpabie ampaeruapl U KeToHbl. OOmue MeTOAbl CHHTE3a: OKHUCICHHUE
QIKEHOB MO0 aJUTWIBHOMY TMIOJOKEHUI0 U aJTWIOBBIX CIHUPTOB, KPOTOHOBAs
KOHJICHCAIUSI KapOOHWJIBHBIX COCIWHEHUHN, CHHTE3 aKpOJIeWHA IeTuaparanued
[JIMIEpUHA. JIEKTPOHHOE CTPOCHHE: T,M-CompsbkeHue, xapakrep n-MO wu
pacrnpeiesIieHUe T-3JIEKTPOHHOH TJIOTHOCTH.

27

o,B-Henpenenpabie ampaeruapl 1 KeToHb. OOIIasi XapaKTepuCTUKa PEaKIIMOHHOW
CIIOCOOHOCTH B CPAaBHEHHUU C HACBIIICHHBIMH KapOOHMUJIBHBIMH COEIUHEHUSMH,
(bakTopBbl, OMpeAEAIONe COOTHOIIEHHE MPOTYKTOB MPUCOEIUHEHUS HYKI€O(UIIOB
K KapOOHMIJILHOHW TPYNIIE U YIIIEPOA-YIIEPOTHOH IBONHOH CBSI3H.

28

o,p-Hempenenpapie  ampaerunbl W KeTOHBL. KaramuThyeckoe THIPUPOBAHHE,
BOCCTAHOBJICHHE UCTOYHUKAMH THAPUA-UOHA U CIIOCOOBI CEIEKTUBHOTO MTPOBEIICHHUS
ATUX PEaKIMH, BOCCTAHOBIICHHE METAJJIaMHU.

29

a,B-Hemnpenenpabie anbaeruabl U KeTOHBI. CEJIEKTUBHOE OKUCIICHUE TI0 aJIbJICTHUIHOM
rpynmne. Peakunuu mnpucoenvHeHUss BOAbI W COUPTOB, TaJOr€HOBOJIOPOJIOB,
oucynpura  HATpHWs, aMMHaka W aMHHOB, ITMAHHUCTOTO  BOJOPOJA,
METAJUIOPTAHUYECKUX COCTUHEHUU.

30

o,B-Henpenenpasie anpaerunpl U keroHbl. Konpencanus ¢ CH-aktuBHBIMEH
COCANHCHUAMU, €€ CHHTCTHUYCCKOC HpI/IMeHeHI/Ie.

31

KapOonunpHbIE COeTMHEHUS] apOMaTUYECKOTO psaa. MeToabl CHHTE3a: OKHCICHHEM
QIKUJIAPEHOB, AaI[MJIMPOBAHUEM apOMATHUUYECKUX YIJIEBOAOPOJIOB, OKHCICHHEM
XJIOPMETHUIILHBIX TPOU3BOAHBIX, THIPOJIM30M TUXJIOPMETHUIIHLHBIX TPOU3BOIHBIX.

32

B3aumHoe BiausHUE KapOOHWJIBHOH TPYIIIBI M apOMATHYECKOrO Sjpa, €ro
MIPOSIBIICHUE B DJICKTPOHHOM CTPOCHHUHU U PEAKITMOHHON CIIOCOOHOCTH KapOOHUITBHON
TPYNIBI; OCOOCHHOCTH B3aUMOJICHCTBUS ¢ HYKJICO(DUIaAMH, PEAKIINH C AMMHAKOM U
amuHamu (ocHoBauwus [1Tudda), peakumst Kanauiapo u 6eH30MHOBasI KOHCHCAIINS,
ANMEKTPOPUITBHOE 3aMEIICHHE B apOMAaTHYCCKUX KapOOHWIBHBIX COCAMHCHHUSX,
CcBOOOTHOPAIMKAIILHOE XJIOPUPOBAHKIE APOMATHICCKUX aJIbJICTH/IOB.

33

Kerenbl: MeTo1bI CHHTE3a, TPUCOEANHEHNE HYKICO(PUIIbHBIX PEareHTOB KaK BApUaHT
peaKIy alMUIMPOBAHUS; TUMEPU3ALIHSL.

34

Anudarnueckre MOHOKapOOHOBBIE KHCIOTHL. Kiaccudukamus U HOMEHKJIATypa.
MeTtoabl TONMYYEeHHUS: OKUCICHUE YIJIEBOJAOPOJIOB, CIHMPTOB M KapOOHMIIBHBIX
COG,Z[HHGHHIZ, TUAPOJIN3 TPUTAJIOTCHMCTUJIBHBIX IMMPONU3BOAHBIX, CHUHTE3bI C
ucrnoibp3oBaHueM Mg- u  Li-OpraHudecknx COCIMHEHWH, MAaJlOHOBOTO |
aIleTOYKCYCHOTO 3(PHPOB, TUAPOIIHU3 MPOU3BOJIHBIX: HUTPUIIOB, aMUOB U CIIOKHBIX
3(pUPOB; MPHUPOTHBIE MCTOYHUKU KApOOHOBBIX KHCIIOT, MPOMBIIIJICHHBIE METObI
CHUHTE3a, OCHOBAaHHBIC HA MCIIOIH30BAHUH OKUCH YTIIepoa. DIEKTPOHHOE CTPOCHHE
B CpaBHEHHUH CO CIOHPTaMH W KapOOHWIBHBIMH COCIUHCHUSMH M  00mas
XapaKTEPUCTUKA PEAKIIMOHHON CITIOCOOHOCTH.

35

dusnueckue CBOKCTBA KapOOHOBBIX KUCIOT. KHCIOTHOCTB, €€ CBSI3b CO CTPOCHUEM
aHMOHOB KapOOHOBBIX KHCJIOT W 3aBHCHUMOCTh OT XapakTepa U IIOJIOKEHUS
3amectutened. (OOpa3oBaHHME TPOU3BOAHBIX KapOOHOBBIX  KHCJIOT:  COJIEH,
raJIOTeHaHTHJIPUIOB W AaHTHJPHIOB, CIOXHBIX 3(UPOB, HUTPUIOB U aMUJOB,
T'MJIPa3HUJI0B, THIPOKCAMOBBIX KUCIIOT.

36

[IpencraBineHus 0 MeXaHM3ME B3aWMOIIPEBpAIIECHUN KapOOHOBBIX KHCIOT U HX
MIPOU3BOJHBIX, POJb KHUCIOTHOTO M OCHOBHOIO KaTtaju3a. BoccraHoBieHHE U
raJIOTeHUPOBAaHUE KapOOHOBBIX KHCIIOT.

37

[Tpou3BomHbIe KapOOHOBBIX KHUCIOT. COJIM: TIPENCTABICHUS O CBOWCTBAX WU HX
3aBHCUMOCTH OT IPUPOIBI METAJUIA; PEBPAIICHHUS, COTIPOBOXKIAIOIINECS YAaTICHUEM
IBYOKHCH yriepoia (MHpOJU3, aHOMHOE OKHCJICHHE, IIEHCTBHE TaJOreHOB Ha
cepeOpsIHbIE COJIN).




38

XJIOpaHTHIPUIBL: PEaKIUU ¢ HYKIeOo(DWIaMH M WX HWCIOJIb30BaHUE U 3aMEHBI
aToMa BOJIOpPOJIa AalMJIBHOW TPYIIOH (alMIMpOBaHKUE), BOCCTAHOBICHHE JI0
AIBACTUAO0B, pCAKIIUU C MaFHHﬁOpFaHquCKHMH COCANHCHUAMU.

39

AHTHIpUIBl KapOOHOBBIX KHUCJIOT: peakiuu ¢ Hykieoduiaamu (auuIMpOBAHUE),
YKCyCHbIM aHruapuj kak CH-kxommoHeHTa B peaklMM C apOMAaTHUYECKUMU
aJIbJIETUIaMHU.

40

CioxHbBIE Bq)HpBII KaTAJIUTHUYCCKOC THAPHUPOBAHUC, BOCCTAHOBJIICHHUC MCTAJIJIaMH U
KOMIUIEKCHBIMU THIPHUIAMH METAJUIOB, JIIEKTPOMWIBHOCTh B CpPaBHEHHU C
XJIOpAaHTUAPUAAMU M aHTHIPUIAMH, DPEAKUUMU ¢ Hykieopuimamu (TUAPOIU3 U
nepesTepuuKaNms, PEaKIUuH C aMHUHAMHU, CJIOXKHOA(UpHAs KOHJCHCAIUs),
OCHOBHBIC ITYTH WCITIOJIb30BAHUS.

41

AMUJIBI: B3aUMHOE BIIHMSIHHE KapOOHHJIBHOW M aMHHOTPYMIBI U €ro CISACTBHS B
OTHOIIEHUN KUCIOTHO-OCHOBHBIX CBOVCTB B CPaBHEHHUU C aMMHUAKOM M aMUHaMU U
ANEeKTPOGUIBHOCTH B CPaBHEHUU C JAPYTUMHU MPOU3BOJHBIMU KapOOHOBBIX KUCIOT,
peakuu ¢ Hykieoduiamu (TUAPOIN3, aTKOTOJIN3, IEPEaMHIMPOBAHNE), OCHOBHBIC
MyTH TpeBpalleHuss B aMHHbl (pa3jiiyHble BapUaHThl BOCCTAHOBJICHUS,
neperpynnupoBka ['odmaHa 1 poACTBEeHHbIE €H MPEeBpaLeHHs THIPA3UA0B, a3HUJI0B,
THJIPO- KCAMOBBIX KHCJIOT), OCHOBHBIE ITYTH MCIIOIb30BaHUSI.

42

Hutpunel: katanmuTuueckoe TUIpUpPOBaHHE, BOCCTAHOBJICHHE HATpUEM B CIHPTE,
THAPUJIAMH, XJIOPUCTBHIM OJIOBOM, B3aUMOJICHCTBHE C HyKieodwiamu (THAPOIH3,
QJIKOTOJIN3), PEaKIIMU C MAarHUHOPraHUYECKUMHU COEAMHEHUSIMU.

43

Haceimennsie  aukapOoOHOBBIE KUCIOTHL. Kiaccudukanus ©  HOMEHKIIATypa.
[Tpou3BoHBIE YTOJBHON KHCIOTHI: MOYEBHMHA, CIIOKHBIE J(DUPBI, XJIOPYTOJbHBIN
3¢up, ypeTaHsl, H30IMAHATHI, TyTH IPOMBIIIJICHHOTO UCTIOIB30BAHUS TPOU3BOTHBIX
YTOJIBHOHW KHUCIOTHI

44

Hutpocoenunenust Krnaccudukanus u HoMmeHKIaTypa. CrocoObl MOTYyYECHHS
HUTPOCOEIMHEHUHN: HUTPOBAaHUE YIJIEBOAOPOJIOB, OOMEH aroMa TrajoreHa Ha
HUTPOTPYIILY, OKUCJICHHE AaMHHOB, OKCHMOB, CHHTE3  apOMaTHYECKUX
HUTPOCOETMHEHUHN U3 aMHHOB Yepe3 COJIU JUA30HMUS.

45

DJNEKTPOHHOE CTPOCHHE HUTPOTPYMIBI, XapakTep €€ BIMSIHUA. XUMHUYECKHUE
CBOMCTBA: KaTAJTUTUICCKOE THAPUPOBAHNE, BOCCTAHOBJICHNE B KHCIIOH, HEUTPATBLHOM
u menoyHou cpenax; CH—KkuciaoTHOCTh, TayTOMEpHUs U CBA3aHHBIE C HUMU CBOHCTBA
anmn(paTHUECKUX  HUTPOCOCAMHEHUH  (TaJOMIMpPOBAHUE,  HUTPO3UPOBAHUE,
AKUJIMPOBAHNE, KOHJAEHCALMA C KapOOHWIBHBIMU COCIMHEHUSIMU W CHUHTE3
HUTPOAJIKEHOB,  INPUCOEOUHEHUE K  JBOHHOUM  CBS3M, AaKTUBHPOBAHHOH
3JIEKTPOHOAKIICTITOPHBIMU ~ 3aMECTUTEISIMH), peakuuu anudopmel  (TUIPONIU3,
MeperpynnupoBKa B THAPOKCAMOBBIE KUCIIOTHI).

46

[IpencraBnenus o CBOMCTBax HUTpoajkeHOB. Crenuduueckue CBOUCTBA
apOMAaTUYECKUX HHUTPOCOECIUHEHUH: OSJIEKTPOQUIBHOE 3aMElIeHUe U BIHSHUE
HUTPOTPYNIBI KaK 3aMECTUTENs] Ha CKOPOCTb U OPHEHTAIMIO B 3THUX PEAKLMAX;
YaCTUYHOE  BOCCTAHOBJICHHE, HYKICO(DUIbHOE  3aMeUIeHHE TajoreHa B
HUTPOTaJIOTeHOEH30J1aX ¥ HUTPOIPYIIBl B MOJIMHUTpoapeHax; okucieHnue, CH-
KHUCJIOTHOCTb U CBSI3aHHBIE C HEH PEaKIM1 HUTPONPOU3BOAHBIX TOIYOJIA.

47

[IpoayKThl HETTOIHOTO BOCCTAHOBJICHUSI HUTPOCOECIMHEHUN: HUTPO30COCAMHEHUS, UX
TayTOMEpHs, PEaKIMKU TUMEPU3AINN U KOHJICHCAUH, (PEeHIITHIPOKCHUIAMIH, a30-,
a30KCH- M TUAPA300CH30J1, UX TePErpyNIHPOBKH.

48

OOmme mpencraBieHUss M KilaccUpUKanusa. ApOMaTHYECKHE TeTEPOIMKINYCCKHE
coeauHeHus. [IATHUNIeHHbIE TeTePOLMKIIBI C OJJHUM reTepoaToMoM (pypan, THO(dEH,
nUppoJT): o0IIMe METO/ABI CHHTE3a M B3aMMOIIPEBPALICHUS, 3aBUCHMOCTh CTETICHH
apOMAaTUYHOCTH OT TPUPOABI TeTepoaToMa M €€ BIMSHHE Ha OCOOEHHOCTH




B3aUMOJICHCTBHS C KHUCIOTAaMHM M AJIEKTPO(UIaMHU; pEakIUH TUIPUPOBAHHUS U
OKHUCJICHUS.

49

®ypdypon u THODEH-2-anbaern, Mupocau3eBas KucioTa. KucioTHele cBOKCT- Ba
IIMPpOJIa U UX UCIIOJIB30BAaHUE B CUHTE3€E; MUPPOI-2-aJIbJETU] U €I0 IPEBPALLEHUE B
nop¢huH; MUPPOIBHBIN LUKI KaK CTPYKTYPHBIH ()parMeHT NPUPOIAHBIX COCAMHEHUH.

50

I/IHIIOJ'I " €ro IMpou3BOAHBIC: METOAbI IOCTPOCHUA MHAOJIBHOTIO OCTOBA, OCHOBAaHHEBIC
Ha HUCHOJB30BAHUHU APOMATHUYCCKUX AMHUHOB U aApWITHAPA30HOB; XHUMHUYCCKUC
CBOMCTBa HHO0Ja, CHHTC3 BaXKHCHIITUX IMMPOU3BOAHLBIX, ITPCACTABIICHUA O IIPUPOAHBIX
COCONHCHUAX (a.HKaJIOI/I,Z[aX) HWHJO0JIGHOTO psaga, MHAWUTO U UHAUTOUAHBIC KPACHUTCIIN.

51

[IaTruneHHbIe TETEPOIUKIIBI C JBYMSI T€TEPOaTOMaMHU, OJWH W3 KOTOPHIX — a30T
(11a3zoiibl): UMUIA30], MHPA30JI, OKCA30J, N30KCca30Jl. OCHOBHbBIE METO/Ibl CUHTE3a,
KHCIIOTHOCTh, 00pa30BaHUE MEKMOJIEKYISIPHBIX BOJOPOIHBIX CBSI3EH, TAyTOMEpHS,
MIPEACTABJICHUS O PEAKIIMOHHOW CITOCOOHOCTH.

52

[IaTHUIeHHBIE TETePOLUKIBl C TpeMs U Oojee rerepoaroMaMu (TpUA30JIbL,
TETPa30Jibl, IIEHTA30J1); METOJbl CHHTE3a, NPEJACTABICHUS O CTPOCHUU U
PEaKIMOHHON CITOCOOHOCTH.

53

[lupuagH w ero TOMOJIOTH: HW30MEpUST W HOMEHKJIATypa, apOMAaTUYHOCTD,
JBOUCTBEHHAs: OCHOBHOCTh M HYKJICOQHIILHOCTB; TPOSIBICHUST N-OCHOBHOCTH B N-
HYKJICOPUIBHOCTH, 00pa3oBaHue N-OKHCH, T-OCHOBHOCTh M T-HYKJICO(PUIHLHOCTD:
BJIMSIHHE T€TepoaToMa Ha ITH CBOKCTBA, PEAKIUHU JIEKTPOPHILHOTO 3aMEIICHUS B
SJIpe MUPUANHA U er0 N-OKHCH M UX MCTIOIh30BaHUE ISl CHHTE3a (DYHKIIMOHATIBHBIX
IPOU3BOJIHBIX MUPHITHA.

54

OTHoOIIEHNE THPUAMHA U €r0 TOMOJIOTOB K OKHCIUTENSAM; BIMSIHHAE reTepoaToMa Ha
3JIeKTPO(UIbHBIE CBOKCTBA HHUPUIMHOBOTO S1pa, HYKJICO(PWIBHOE 3aMelIeHUe
Bojopona (peakuuss YwumbGabuHa) ©  HYKJICOPWIBHO-MOABMXHBIX  TPYIII,
UCTOJBb30BAHUE JTHUX PEAKUUH I CHUHTe3a (PYHKIHMOHAIBHBIX MPOU3BOIHBIX
NUPUIMHA; THIPUPOBAaHWE NHPHAMHOBOTO spa; CH-KUCIOTHOCTH METHIBHOH
IPYNIBI B 3aBUCHMOCTH OT €€ TOJIOKEHHS B MUPUAMHOBOM SJIpE U MPOSIBICHUS B
XMMHYECKHX CBOFICTBAX MUKOJINHOB.

55

Bnusinue nonoxenus (QyHKIMOHATBHOM TPYMIbI B SApe MUPUIMHA HA CBOMCTBA
TUIPOKCH- U AMUHOMHUPUIMHOB, TAYTOMEPHUS 3TUX MPOU3BOJIHBIX. CUHTE3 alKWiI- U
aprJI3aMelIeHHBIX TPOU3BOAHBIX MUPHUANHA C UCTIOIb30BAHNEM N-OKUCUTTUPHUINHA.

56

XUHOMMH © HM30XHHOJINH. METOAbI TIOCTPOCHHUA TI'CTCPOLUKIMYCCKOro dAapa,
OCHOBAHHBIC Ha pPCAKIUAX aHUWJIMHA C TJIULHCPUHOM HIIU Kap60HI/I.HBHBIMI/I
COCAUMHCHUAMH, NUKIN3allusd €HAMUHOKETOHOB, CHHTE3 Bnmnepa—Haananbcxoro.
CXOILCTBO U pas3indusad XUMHYCCKUX CBOMCTB INUpUaAWHA, XHWHOJIMHA W HX
ITPONU3BOJHEBIX.

57

ABMHBI: TUPUAA3UH, TUPUMUIUH U MUPA3HH: CIIOCOOBI MOCTPOCHUS TeTEPOLUKIIA.
BbapOutypoBas kuciaoTa 1 ee npousBoaHble. CpaBHEHHE XUMHUECKUX CBOFICTB a3MHOB
U nupuavHa. BaxHeWimne Npou3BOAHBIE NMUPUMUAMHA U HMX pPOJIb B KayecTBE
CTPYKTYPHBIX ()parMEeHTOB HYKJIEMHOBBIX KUCIJIOT: YpaIliJl, IUTO3UH, THMHUH.

58

[lypyH Kkak KOHJEHCHpOBaHHas CHCTEMAa HMMHUAA30J1a M NUpPUMUAMHA. MeTonbl
MIOCTPOCHHUSI TIyPUHOBOTO si/ipa, Ba)KHEHWIINE MPOU3BOIHBIE — MOYEBasi KHCIIOTa U €€
NpPUMEHEHUE B CHHTE3€, IIypHUHOBBIE aJKaJOWUIbl psifa KcaHTHHA (KodeuH,
TeOPWLTNH, TEOOPOMUH), aJaeHWH, TyaHWH. l[IpeicTaBleHUs O HYKJICOTHUAAX U
HYKJIEMHOBBIX KHCJIOTaX.

59

Crpoenue azunoB. CriocoObl MOTyYeHUs

60

XUMUYECKUE CBOMCTBA a3uI0B. 1,3-/[unonspHoe npucoeIuHeHNE




7.3.2. Kputepuu u HOPMBbI OLIEHKH

®opma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
arTTecTaunu
4 AK3aMEH IO Tekymuii pEeuTUHT COCTaBIISIET
«OTIUYHOY
HAKOIHUTEIbHOMY 80-100 GayoB
€UTUHT Texkymuil peuTHUHI COCTaBISAET
P Y «XOPOLIOY YUt p
60-79 GannoB
(Y LOBIIETBOPUTEIBHON Tekymuii pEeuTUHT COCTaBIISIET
4 p 40-59 Ganos
Tekymuii pEeUTUHT COCTaBIISIET
«HEYAOBJIETBOPUTEIHHO»
meHee 40 6aos




8. Y4eOHO-MeTOAMYeCcKOEe M HHPOPMALIMOHHOE O0ecriedeHue U CIIUTIINHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAy4YHOH
Ne nocooue, y4eoHO-
u/n ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) MeTOHUeCKoe TocobHe, I'ox n3nanus ounoaunorexe /
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 PeyroB O.A., Kypu A.JL, | Oprannueckast xumus. B 4 vactsx. U.1 Y4eOHuk 2017 3BbC «IPRbooks»
byrun K.I1.
2 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumusi. B 4 vactax. Y.2 Y4eOHuk 2017 3BbC «IPRbooks»
byrun K.I1.
3 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumus. B 4 yactsx. U.3 Y4eOHuk 2017 3BbC «IPRbooks»
byrun K.I1.
4 | PeyroB O.A., Kypn A.JL, | Opranuveckas xumus. B 4 gactsx. .4 YueOHUK 2016 OBC «IPRbooks»
byrun K.I1.
5 JluBanmmoB M.B., 3aiineBa | Oprannueckas Xumus. 3ajadd 1Mo o0memy VYy4ebHoOe mocodue 2015 OBC «IPRbooks»
I''C., JluBanmoBa JL.H., | kypcy c pemenusamu. B 2 vacTsax. Y.1
I'ymoxuna H.C., Bbonecos
N.I"., pen. 3edupora H.C.
6 JluBanmmoB M.B., 3aiineBa | Oprannueckas Xumus. 3ajadd 1Mo o0memy VYy4ebHOe mocodue 2015 SBC «IPRbooks»

I'.C., JluBanmoBa JL.M., | kypcy c pemenusamu. B 2 vactax. Y.II
I'ymoxuna H.C., Bbonecos
N.I"., pen. 3edupora H.C.

22




7 | bopoBnes U.B. Opranndeckass ~ XUMHs:  TEPMHHBI | VYuebHoe nmocobue 2020 OBC «IPRbooks»
OCHOBHBIE PEAKIIH
8 | Kapmos C.C., Hypues B.H., | 3amaun mo o0meMy Kypcy OpTraHHYECKOM YuebHoe nmocobue 2016 OBC «IPRbooks»
Tepennn B.J., 3aiiuesa I'.C. | xumuu ¢ pemeHusIMH 1 6aKagaBpoB
9 VYereaOK HO.A. VYereniok, FO. A. Jlekiuu 1o opraHnyeckomn VYy4ebHOe mocodue 2016 SOBC «IPRbooks»
xuMud. Yacte 2. Xumusi yrieBOJOPOJIOB.
AJIKaHbl, aJIKEHBbl, AIKUHBI U TUEHbI
10 | Tepenun B.M., JluBanuos | IIpakThkyMm 110 OpraHn4ecKoi XuMU1 VYyebHoe mocobue 2020 3BC «IPRbooks»
M.B., JluBaummosa JL.U.,
MatseeBa E.J[., HMBueHko
[1.B., Hudantses 1.0.
pen. 3edpupona H.C.
8.2. lomoJiHMTeILHAS JIMTEPATypa
Tun (yueOHuk, yuedHoe KOH"%CTEO i
Ne nocooue, yueoOHo- HayHHon
u/n ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) MeTOHUeCKOe TocobHe, I'ox n3nanus ounoaunorexe /
OpPAKTHKYM, 1p.) HaunmenoBanue
IBC
1 | Hanunos B.H. COopHHUK 3a/1a4 ¥ 3aJaHHIi IO OPraHUYECKOM VYuyebHoe mocobue 2018 3BC «IPRbooks»
XUMUHI
2 | KOposckas M.A., Kypkun | OCHOBBI OpraHMYeCKON XUMUHU VYuyebHoe mocobue 2020 3BC «IPRbooks»
A.B.
3 | JluanumoB M.B., 3aiiueBa | Opranuyeckass XuMus. 3aaqu 1o 0OO0IIEMY VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'C., JlmBanmoBa JL.U., | kypcy c pemienusmu. B 2 gactax. Y.1
I'ymoxuna H.C., bonecos
N.I'., pen. 3ebupona H.C.
4 | JlupanuoB M.B., 3aiineBa | Opranuueckass XxuMus. 3afgayd Mo oOueMy VYuyebHoe mocobue 2015 3BC «IPRbooks»

I''C., JlmBammosa JL.U.,
I'ymoxuna H.C., bonecos
N.I'., pen. 3ebupona H.C.

Kypcy ¢ pemieHusmu. B 2 yactax. Y.I1 :




8.3. Ilepeuens npodeccnoHANbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc| : MHOTOMPEAMET. Hayd. KYpH. /
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

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

- WebofScience [OnekTpoHHBIN pecypc]: MyIbTHANCHUILITUHAPHAS pedepaTuBHas 6a3a
nanubix. — Philadelphia: ClarivateAnalitics, 2016 — Pexxum noctyna: apps.webofknowledge.com. —
3ari. ¢ 3kpaHa. — f3. pyc., aHri.

- Scopus [DnexTpoHHBIH pecypcl: pedepaTuBHas 0a3za JIAaHHBIX.
— Netherlands: Elsevier, 2004 — Pexxum qoctyma: scopus.com. — 3arii. ¢ 9kpana. — S3. pyc., aHri.

- Elibrary [OnexTpoHHBIN pecypc|: HaydHas dJeKTpoHHas OmbmmoTexka. — MockBa:
H3B, 2000. — Pexxum noctyna: elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

- SpringerLink [DneKTpOHHBIN pecypc]: [6aza JAHHBIX |.
— Switzerland: SpringerNature, 1842. — Pexxum goctyna: link.springer.com. — 3ari. ¢ skpana. — 3.
aHTJI.

- ScienceDirect  [DneKTpoHHBIH  pecypc]:  KOJUIEKIMS  DJIEKTPOHHBIX  KHUT
n3narenscTBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma: sciencedirect.com. — 3ar.
C DKpaHa. — 3. aHrL.

- OBC «Jlawp» (mpaBa mpunamiexxar OO0 «3bC JIAHby»), moroBop Ne 318 ot
22.04.2020 r. ¢ 07.05.2020 r. o 06.05.2021 r., moroBop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 r. o
27.07.2021 1. (mo anpecy http://www.e.lanbook.com) BkitO4aeTr B ce0S TOITHOTEKCTOBBIC
DIIEKTPOHHBIE BEPCHUU BCEX KHUT, BBIIICIIINX B H31aTEILCTBE, & TAKKE KOJUIEKIIMH TTOTHOTEKCTOBBIX
daitnoB npyrux usgatenbcTB. B 0aze mpeacraBieHbl HE TOJBKO yuyeOHbIE M3JaHUS, HO U Hay4yHas
JTUTEpaTypa, a TaKkKe CIOBapH.

- OBC «IPRbooks» (mpaBa mpunamnexxar OOO Komnanus «Au [Im Ap Menuay),
noroBop Ne 468 ot 04.06.2020 r. ¢ 01.08.2020 r. mo 01.08.2021 r. (mo agpecy
http://www.iprbookshop.ru) - comepX uT y4eOHUKM U Yy4deOHBIE TIOCOOHMs, MOHOTrpaduw,
MIPOU3BOJICTBEHHO-TIPAKTHYECKHE, CIPABOYHBIE H3JaHHs, a TaKXKe [EIOBYIO JIUTEpaTypy s
MpakTUKymmx cnenuanuctoB. B ObC BkiIt0UeHBI M34aHUsI 3a MOCIEIHUE S5 JIET 0 TYMaHUTAPHBIM,
COLIMATTLHBIM U YKOHOMHUYECKUM HayKaM, IO OCTAJILHBIM OTpacisiM 3HaHUS - 3a nocienaue 10 ner.

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust

Ne Haumenosanne IO PexBH3UTHI L[OFOB?pa
n/n (mara, HOMep, CPOK AeMCTBUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO
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8.5. Onmcanue MaTepHaJIbHO-TEXHHMYECKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00paTOPHii, MACTEPCKHUX H

I'-401

Ne Ap. 00bEKTOB JJIsl NPOBEACHUSA
N IlepeyeHb 0CHOBHOI'O 000PY10BAHMS
n/n | NpaKTU4ecKuX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)

1 | Yuebnas ayautopus 1uist npoBeAcHus 3aHATUi | CTONBI  yYEHUYECKHE TPEXMECTHhIE W
JEKIMOHHOTO TUMA. YueOHasi ayAUuTOpHsl IJs | ABYXMECTHBIE MOHOOJIOKH, CTOJ
MPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA. | MPENoJaBaTeIbCKUM, CTyI
VYyeOnass  ayauTopusi  AJs  KypCOBOIO | MperojaBaTeidbCcKuid, kadeapa, JocKa
MPOCKTUPOBAHUS  (BBIMOJHEHUS KYpPCOBBIX | MEJIOBAs. JKpaH HABECHOM, MPOEKTOpP.,
pabor). YueOHast ayTuTopusi JUIsl MPOBEACHUS | TTPOIIECCOP. MBIIITb KOMIL., TTYJIbT.
TPYIIOBBIX u WHIUBUTyaJIbHBIX
KOHCYJIbTalMi. Y4eOHass ayauTopus IS
MIPOBEICHUS 3aHSATUN TEKYIIEro KOHTPOJS U
MIPOMEXKYTOUYHOM aTTECTALIUH.

A-125

2 | YueOnas aynutopus 1jis mpoBeaeHus 3auatiid | CTobl YUYEHUYECKHUE JIBYXMECTHBIE
JICKIIMOHHOTO TUTA. YueOHast ayauTopust A | (MOHOOJIOKH), CTON MPEroAaBaTelbCKUA,
IIPOBEACHUS 3aHATUNA CEMHUHApPCKOTO THMA. | CTYJ MIPENO01aBaTeNIbCKUN, JIOCKa
YyeOHass  ayauTopuss AL KYpCOBOTO | ayJUTOpHAs (MemoBas), Tadiuua
POEKTUPOBaHUs  (BBIMOJIHEHHUs] KYpPCOBBIX | MeHeneeBa.
pabot). YueOHas aynuTopus AJisi POBEICHUS
TPYIIIOBBIX u WHUBHTyaJIbHBIX
KOHCYNIbTAllMi. YueOHas ayauTopus Mis
IIPOBEICHUS 3aHATUH TEKYIIEro KOHTPOJISA H
IIPOMEKYTOUHOH aTTECTALUU.

A-215

3 | Komnbrorepuslii kiacc. YuebHast aynutopust | CTObI Y4EHHUYECKHUE, CTOII
JUISL IPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUNA. | IPENOIaBATENbCKUM, CTY b YYCHUUYECKUE,
VYueOHast ayaAuTopus Ui IPOBECHUS 3aHATUI | JocKa ayauTopHas (mapkepnas), IIK c
CEMHHApPCKOro TUMa. YuebHast ayAuToOpus JUIs | BBIXOJIOM B ceTh HTepHeT
IPOBEICHUS J1a0OPaTOPHBIX PaboT. YueOHas
ayIUTOPHUS I KypCOBOIO NMPOEKTHPOBAHHUS
(BBITIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpHUsS Uil TIPOBEICHUS TPYIMIOBBIX H
WHAWBUAYAIBHBIX KOHCYJIbTAUKA YueOHas
ayIATOpUsl I MPOBEACHUS  3aHATHU
TEKYIIEro KOHTPOJA U MPOMEKYTOYHOMI
aTTECTalUU.

YIJIK-812

4 | [lomemenue s caMOCTOSTENbHOW pPaOoThl | CTONBI YYCHUYECKHUE, CTYJIbS] YACHUUECKHE,

CTYJIEHTOB. IIK ¢ BeixonoM B cetb HTEpHET.
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