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Pa6ouas mporpamma qucuuminHe «CTpaTernss H TAKTHKA OPraHHYEcKOr0 CHHTE32»
a1 obyqaromuxcs no cneruanbHocTd 04.05.01 dyHpameHTanbHas W NPHUKIAIHAsS XHMHS,
CocTaBlIeHa Ha OCHOBaHMH DelepallbHOTO IOCyNapCTBEHHOrO 00pa30BaTeIbHOrO CTaHmapTa
BBICIIETO OOpa3oBaHMA — crnenuanmTer mo crermaipbHOCTH 04.05.01 dyHpameHrtanbHas u
NPUKNAZHAs XHMHS, YTBEPXKACHHOTO NpuKa3oM MuHHCTepCTBa 00pa3oBaHWs W HAYKH
Poccuiickoit @enepanyu ot 13 mrons 2017 r. Ne 652 (¢ u3m. u pom.), [lopsiaka opranusanuu u
OCYIIECTBIICHHS] 00pa30BaTEIbHON JEATETBHOCTH MO 00pa30BaTENBHBIM MPOTPAMMAaM BBICLIETO
obpasoBanMs — mporpamMmaM OakajaBpuara, NOpOrpaMMaM CIELHAJIKUTETa, MPOrpaMMaM
MAarucTpaTypbl, YTBEPXKICHHOIO IpUKa3oM MUHHUCTEpPCTBA HAyKH M BBICLICTO 00pa3oBaHUs
Poccuiickonn @enepanmu ot 06 ampens 2021 r. Ne 245 (c u3M. U JAOM.), B COOTBETCTBUM C
y4EeOHBIM IUIaHOM, YTBEP)KAECHHBIM YueHbIM coBeToM ®I'BOY BO «JlouI'Y» mis nabopa 2024
roja.

Pa3paboTuuk: |

K.X.H., JOLIEHT Kadeapbl OMOXUMUHU U e C.I'. baxTun
OpPraHN4YeCKON XUMHUH /

Pa6ouas mporpamMa yTBepskIeHa Ha 3aceiaHUU KadeIpbl OMOXMMHUM U OPTaHUYECKOM XUMUH.
ITporokon ot 26.03.2024 1. Ne C
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V4ebHo-MeToIuuecKass KOMUCCHS XUMUYECKOT0 (aKkyabTeTa
ITporokon ot 27.03.2024 1. Ne 2
IIpencenarens ,ZJM% P.W. JIpra

PykoBomuTtens 0CHOBHOM IpohecCHOHATEHOM
00pa3oBaTeNbHOM MPOTPaMMEL,

K.X.H, JIOIL. B, 4 O.B. bapanosa
28.03.2024 . 5 (UQ/,.,
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1.  TpeGoBaHus K MpeABAPUTEIHHOM MOATOTOBKE O00YYAIOIIUXCs, MPEALIECTBYIOIINE
U COITyTCTBYIOILUE IUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCSI U3yUEHUE JTAHHOM:

6a30Basi MOATrOTOBKA M0 XUMHUH B 00BEME MPOrpaMMBbl CpEIHEH IIKOJIBI;

JUCHUIUIMHBL porpaMmbl crieruanurera: Opranudeckas xumus, OuznyecKkue MeTO]Ib
HUCCIICOOBaHUA, AHnamutnyeckas XHUMHUA, dusnueckass XUMHsI.

1.2.  JlucuMIuiiHBI, KypcoBble pabOThl M MPAKTUKH, JJISI KOTOPBIX OCBOCHHE TAaHHOM
JTUCITUTUIMHBI HEOOXOIMMO KaK TPE/IIIeCTBYIOIIEE:

OcHOBBl HayyHBIX HccaenoBaHuM, [IpoW3BOACTBEHHAs NpPAKTHKA: MPEIAUIIIIOMHAS,
[IpousBocTBEHHAs PAKTHKA: HAYYHO-UCCIIEIOBaTEeIbCKast paboTa.

2. OIMMCAHUE JUCHUTUIAHBI / ITPAKTHKH / KYPCOBOWM PABOTHI /
I'OCYJAPCTBEHHOUN UTOI'OBOU ATTECTALIMN

2.1.  OOmas xapakTepuCcTUKa

HaumenoBanue nokasaress 3HaueHue noKas3aTels
HasBanue 0O6pa3oBaTelbHON MTPOTpaMMBbI 04.05.01 ®ynpameHTanbHas U MPUKIIaIHAS
XUMHUS
HIudp u Ha3BaHHE B COOTBETCTBUHU C b1.B.O/1.12 Crparerus u TakTuka
y4eOHBIM [IJIAHOM OpraHMYeCcKOro CUHTE3a
Yacth 00pa3oBaTeNbHOM MPOrpaMMBbl BapuaTtuBHas yacTb: BEIOOD By3a
KosmgecTBo 3a4eTHBIX €MHMIT / BCETO YacOB 2/72

2.2.  PacmpeneneHue 4acoB 1O MepruoaaM OOyIECHHs

OO011e€e KOJIMYECTBO YaCOB
o = CaMOCTOSI-
dopma 2 3 6 - o
> | JeKnu- | jJabopa- | MpakTH- | TEIbHOM opMma
00y4eHus N BCETO
5 OHHBIX | TOPHBIX | YeCKuX | paboThHI + KOHTPOJIS
KOHTPOJTb
Ounasa 5 9 13 13 46 72 3a4eT

3. UEJU JUCLUTUTAHGI

N3yyeHne cOBpEMEHHBIX METOAOB M IOAXOJOB OPraHMYECKOr0 CHHTE3a, a TaKXKe
(opMUpOBaHKE y CTYACHTOB 3HAHUN U YMEHM, TO3BOJISIIOIINX OCYIIECTBIATh KaK MPOCTbHIE, TAK
U CIIOKHBIE MHOTOCTAJUMHBIE CHUHTE3bl PA3JIMUYHBIX OPraHUYECKUX COEOUHEHHM, B T. Y.
Kpacurenel, OMOJOTHYECKH aKTHBHBIX BEIIECTB, (DapManeBTUUIECKUX MPETapaToB U T. II.

4. KOMITETEHIMH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHNMA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

KomnereHunu WNHaukaTtopsl PesynbraTsl 00yUeHHs
ITK-1. IIK-1. H-1. | 3HaeT: OCHOBHBIE HaNpPaBIEHUS OPraHUYECKOTO
Cnocoben BriOoupaer CHUHTE3a U OMOJIOTMYECKU aKTHUBHBIX COCIUHEHUU U
IUTAHUPOBATH JKCIIEPUMEH- nux IIPUMEHEHNE B npogeccruoHaIbHON
paboTy u BEIOWpAThH | TaJbHbIC U | IeATeNbHOCTH, (YyHIAMEHTAIbHBIE 3aKOHBI U
aJICKBaTHBIC pacyeTHo- OCHOBOIOJIATralIue  TOHSTHS OpPraHUYECKON




METO/BI PEIICHHS
HAYYHO-
HCCIIEA0BATENBCKUX
3a/1a4 B BBIOpaHHOM
001aCTH XUMHH,
XUMHUYECKOM
TEXHOJIOTHH UIU
CMEXKHBIX C XUMUEH
HayKax

TEOPETHUECKUE
METOObI peH_ICHI/I}I
IIOCTaBJICHHOM 3a-
Jauyun HUcxogsas U3
HMEIOIINXCS
MaTepI/IaJII:HBIX nu
BPEMEHHBIX

pecypcoB

XUMHH, CTEPEOXUMHH, CIEKTPAlIbHBIX METOOB
aHaJIn3a, PETPOCHUHTETHUYECKOTO aHallh3a LEJEBhIX
MOJIEKYJI; THUIIBI CTpaTeTuil B PETPOCHHTETUYECKOM
aHaJIun3e; OCHOBHBIE MIPUHIUITBI BBIOOpA
ONTHMAJIBHOTO IyTH CHHTE3a IEJIEBBIX MOJEKYJI;
COBpPEMEHHBIE METO/IbI (GyHKIIMOHATN3AIUN
OpPraHMYECKHUX COEIUHEHUIl; OCHOBHBIE TEOPHH,
YY9EHHS M KOHIEMIMU B OOJACTH OPraHUYECKOIrO

CHHTE3Q; dbyHIaMEHTATbHBIC 3aKOHBI u
OCHOBOIIOJIAraloIe HOHATHS,

YMeeT:  HaxoAWTh  TOAXOAbl K  PEIICHUIO
(yHIaMEHTAIBHBIX U MPUKIAIHBIX 33/1a4 B 00J1aCTH
OPraHN4YEeCcKOro CHHTE3A, MIPUMEHSITh n
HCIIOIb30BaTh MOJIyYEHHBIE 3HAHUS B
MpoeCCUOHAIBHOW ~ JIEATEILHOCTH;  TpeajiaraTh

METOJIMKY CHUHTE3a 3aJaHHOU LIEJEBOM MOJIEKYJIBI U
MPOBOJUTh HA MPAKTUKE MHOTOCTAJIMIHBINA CUHTE3,
a TaKKe aHaiuu3 U 00pabOTKy AKCIEPUMEHTATbHBIX
pe3yJIbTaTOB CUHTE3a;

Brnageer: 0a30BBIMH 3HAHUSMU U MPAKTHICCKUMH
HaBbIKAMU B O00JacCTH OPTaHWYECKOTO CHHTE3a,
OCHOBHBIMH TpHEMaMH pabOThl HA COBPEMEHHOM
nabopaTopHOM 000PYIOBAaHUU U TIPHOOpaX.

S. I[TPOTPAMMA JJUCHUTIMHBI

Ha3zsanue TeMEbl

Kpatkoe coneprxanne TeMbl (BOMPOCHI TEMBI)

Tema 1. BBeneHue B OpraHUYECKUM

CHHTC3.

1.1. Opranunyeckuii cuHTe3 Kak ydeOHas
JTUCLUIUIMHA: TIPEIMET, LeJIN U 3a/1a4l U3yUeHHUs.
1.2. Opranuueckuil CUHTE3 KaK MHCTPYMEHT
HAy4YHOT'O MCCIIeI0OBaHMUS.

1.3. TlpuknagHoe 3HauYeHUE
CHHTE3a.

1.4. Bxnaxg poccHHCKHX YYEHBIX B pa3BUTHE
CHUHTETHYECKUX METOJIOB OPraHMYECKOW XMMHUU U
pa3paboTKy TEXHOJIOTHH TIPOU3BOJICTB
OpPraHUYeCKUX MaTepuaoB

OpraHuYeCcKoro

Tema 2. Peakuu 3aMenieHus.

2.1. Peaknuu 3amenienus. MexaHuU3MBbl peakiui
3aMeIleHUs] B OPraHUYECKON XUMUU.

2.2. CBoOogHOpaIUKAILHOE 3aMEIIICHUE SR.

2.3. HykneodunbHoe 3amenienne Sy2 u Syl.

2.4. DnexTpoduibHOe 3aMeIIeHUE B
apOMaTHYECKOM PsIITy.
2.5. Hyxneopunsnoe 3aMeInIeHue B
apOMaTHYECKOM PSIILY

Tema 3. Peakuyuu npuCcOEIUHEHHUS. 3.1. Peakunum npucoenuHeHus. MeXaHU3MBbI
peakuuii MpUCOEANHEHNS B OPTaHUYECKON XUMHHU.
3.2. PaagukansHoe, ANMEKTPO(UITBHOE u

HYKJICO(QHIIBHOE PUCOSANHEHHE.
3.3. [ukmonpucoeMHeHNE.

Tema 4. Peakiiuu JIMMUHUPOBAHUSI.

4.1. Peakuuu 31MMUHUPOBAHMSL.




4.2. MexaHu3Mmel peaxuuii MOHO- u
OUMOJIEKYIIPHOTO SJIMMUHUPOBAHHUS.
4.3. KoHKypeHIIMSI peakiud 3aMeueHus |

SJIMMHUHUPOBAHUS.
Tema 5. OxucnurenabHo- | 5.1. Peaknuu OKHCJIEHNA-BOCCTAHOBJIEHUSA
BOCCTAaHOBUTEJIbHBIE PEAKIIHAH. YIJIEBOAOPOJIOB, X TOMO- u
reTepoyHKIIMOHATbHBIX MIPOU3BOAHBIX B
OpraHUYECKON XUMUH. 5.2. Bri6op

OKHCIIUTENS/BOCCTAHOBUTETIS.
5.3. CenekTUBHOCTb peakluu

Tema 6. 3amutHele rpynmel B | 6.1. Ilonatue 3amuTHONW rpynmbl.  3amura
OpraHMYECKOM CHHTE3€ CIIUPTOB, ¢benonos, aJIbIETHJOB/KETOHOB,
KapOOHOBBIX KUCIIOT, aMUHOB.

6.2. YCTOMYMBOCTD 3aIIUTHBIX TPYMIL.

6.3. MeToibl CHATHS 3aIUTHBIX IPYIIT

Tema 7. Meronsl  HapaumuBaHus | 7.1. OCHOBHBIE THUIIBI peakUud HapallMBaHUS
YIJIEPOIHOM Lenu yraepoaHoro ckeneta. 7.2. CuHTte3sl Ha 0asze
METAJUIOOPTAaHUYECKUX COCTUHEHUM.

7.3. Peakuinu KOHIEHCAIINH.

7.4. IleperpynnupoBKU B OPraHUYECKOM CHHTE3E.
7.5. Peakuuu HMKIONPUCOECTUHEHUS.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. ®opma obyueHus — ouHasi, Kypc — 5, cemectp — 9

HaumenoBanus pa3aenoB u TeM Komiectso dacos
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero

Tema 1. BBefieHve B OpraHUYECKUN CUHTES. 1 1
Tema 2. Peakuyu 3aMelicHUs. 1 6 7 14
Tema 3. Peakiiuy NpUCOEIUHEHUSI. 2 7 9
Tema 4. Peakuyy 31MMUHUPOBAHMSL. 2 7 9
Tema 5. OKHCINTEIIHFHO- ) 3 7 12
BOCCTAHOBUTEJIBHBIC PEAKITHH.
Tema 6. 3amiuTHBIE TPyl B OPraHUYECKOM ) 7 9
CHHTE3€E
Tema 7. Metonpl HapalMBaHus yIiIepOIHON 3 4 1 18
HIETTH
UTOI'O 3A KYPC 13 13 46 72

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JUIAL TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHBIE BOIPOCHI

Pasnen 1

1. Oprannyeckuii CUHTE3 KaK yueOHasi TUCUUIUIMHA: TPEIMET, LIeJU U 3a/1a4d U3yUeHUsl.

2. OpraHu4ecKuil CUHTE3 KaK HHCTPYMEHT Hay4HOI'O MCCIIEJOBAHMUSI.

3. [IpukiagHoe 3HaYEHNE OPTAHUYECKOTO CUHTE3a.

4. Bxnan pocCHMCKMX YYEHBIX B pa3BUTHE CHUHTETUYECKUMX METOJIOB OPraHM4ecKOu
XUMHH U pa3pabOTKy TEXHOJIOTHH MPOU3BOJICTB OPraHUUECKUX MaTepUAIIOB.



Paznen 2

5. Knaccuduxanus peakuuii B OpraHu4ecKoi XUMHUU.

6. Ctparerus v TaKTUKa OPraHUYECKOrO CUHTE3a.

7. Peakuuu 3aMeleHHs .

8. MexaHu3Mbl peakiuii 3aMeIIeHUsI B OPraHUYECKON XUMUU.

9. CBoOOTHOpaTUKATIBLHOE 3aMEIICHHE.

10. HykneodunsHoe 3amenienue Sy2 u Syl.

11. DnexTpoduinbHOE 3aMEIICHHE B aPOMATUIECKOM PSITy.

12. ®akTopsl, BIUSIONIME HA MEXAHU3M U CKOPOCTh MPOTEKAHUS PEAKIIMI 3aMEIICHUS.
13. 'aoreHnpoBaHUe aJKaHOB U ATIKUIAPOMATHUECKUX COCTUHEHUI.

14. O6pa3oBaHue U pacIICIUICHUE MPOCTHIX YPUPOB.

15. Peakuuu srepudukannu, nepestepuuKaiy U THAPOIU3a CIOKHBIX 3(UPOB.
16. CuHTE3 OPOMITPON3BOHBIX APOMATHYECKUX COSTUHEHUH.

Paznen 3

17. Peakuuu npucoeIMHEHNS.

18. MexaHu3mbl peakiuii pUCOCANHEHUS B OPraHMYE€CKON XUMHUH.

19. PagukanbHoe, 31eKTpopHIbHOE U HYKI€O(MIbHOE TPUCOSTUHEHHUE.

20. [uknonpucoeIuHEHUE.

21. ®axTopsl, BAUAIONINE HA MEXAHNU3M U CKOPOCTh IIPOTEKAHUS PEAKIIMN 3aMEILLEHUS.
22. IlpaBuno MapkOBHUKOBA.

23. DddexT Xapama.

24. IIpucoenMHEHNE TaJIOTE€HOB, BOABI U IPOTOHHBIX KUCIIOT K aJIKCHAM M aJIKHHaM.
25. Peakuuu HyKJI€0()UIBHOTO MPUCOEIMHEHNS 1T0 KapOOHUIBHOM TpyIIIe.

Pazgen 4

26. Peakuuu 31MMUHUPOBAHUS.

27. MexaHu3MBbI peakinii MOHO- ¥ OUMOJIEKYJISIPHOTO STUMUHUPOBAHUSI.

28. KoHKypeHIIUs peaKIfii 3aMeIeHUs U STUMUHUPOBAHUS.

29. @axTophl, BIMSIONIME HAa MEXaHU3M M CKOPOCTh MPOTEKAaHUS PEaKIIHii
IIMMUHUAPOBAHHUS.

30. IIpaBuno 3aiiuesa.

31. lerunparaiusi CupTOB.

Pazgen 5

32. OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

33. Peakuuu OKHCIEHUS-BOCCTAHOBIIEHUS B OPraHUYECKON XUMUHU.

34. OxucneHue yrieBoI0poi0B, CIUPTOB U KAPOOHUIIBLHBIX COSIMHEHUA.
35. BoccTaHOBIIEHHE aIKEHOB U KAPOOHUIIBHBIX COEAMHEHU.

Paznen 6

36. 3amuTa (PyHKIIMOHAIBHBIX TPYIIL.

37. Metoabl 3alIMTHl CIUPTOBOMN TPYMIIHI.

38. MeTozp! 3a1UThl (PEHONBHOM IPYIIIBI.

39. Metoapb! 3a1IMThl KAPOOHUIIBHOM IPYIIIBL.
40. MeTop! 3aIUThl KapOOKCHIILHON TPYIIIIBL.
41. MeTtoapl 3alIUTHl aMUHO-TPYTIIIHIL.

Pazgen 7

42. MeTozpl HapalIUBaHUS YTJIEPOIHOM LIETH.

43. Coznanue C-C cBsizelt Ha 0a3e METaNIOOPTaHUYECKUX COETMHEHUH.

44. Cozpganne C-C cBsazeil Ha 0a3e peakiuil KOHIEHCAIIMM W POJCTBEHHBIX DPEAKIIHiA
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KapOOHWIbHBIX coeAMHEHUNH. CHHTE3bl C HCIOJBb30BAHHEM MAJOHOBOIO U AaleTOYyKCYCHOIO
3¢upoB.

45. Coznanue C-C cBs3eil ¢ UCIOIb30BaHUEM MEPETPYIITUPOBOK.

46. IleperpynnupoBka Baruepa-Meepseiina.

47. Ileperpynnupoka Kinsiizena.

48. Ileperpynnuposka Koymna.

49. IleperpynnupoBka @aBopcKoOro.

50. IleperpynnupoBka JlembsinoBa u JlembsiHoBa- TUIIEHKO.

51. IleperpynnupoBka ["'opmana.

52. Ileperpynnuposka Kypunyca.

53. IleperpynnupoBka Jloccena.

54. IleperpynnupoBka bekmana.

55. MeToibl TOCTPOCHUS IUKIUYECKUX CUCTEM.

56. IlocTpoeHMe TPEXWIEHHBIX LIUKIIOB.

57. IlocTpoeHrEe YEThIPEXWICHHBIX IUKJIOB.

58. IlocTpoeHue NATUUICHHBIX [TUKIIOB.

59. IlocTpoeHure MEeCTUUIICHHBIX IIUKIIOB.

60. ITocTpoeHue ceMUUIEHHBIX IUKIOB U MAKPOLUKJIIOB.

61. OCHOBHBIE IOHTHS PETPOCUHTETHICCKOTO aHAIN3a: PETPOH, CHHTOH, TpaHC(HOPM.

62. IIpumepbl pETPOCUHTETHUYECKOTO aHATN3a OPTaHUYECKUX COCNUHEHUH (MIPUPOIHBIX

BEIIECTB, JIEKAPCTBEHHBIX MPENApaTOB).

7.2.  Tembl TUCEMEHHBIX paOOT (TUIIBI 33]1a4)
Oopazen MHAMBUIAYAJBbHOTO 3aaHuda Ne 1 (peakuuu 3amMereHus )
BpoMruapuHbl IpeBpaIaroTCs B ANOKCUBI IO IEUCTBUEM OCHOBAHMI, HAIIPUMED:

HO\ /Br /
"C_C“ m ’,C—C\\

H" ¢ \ CH3  Ethanol H ¢ \H
CHz H CHz CH3

HpCIlJ'IO)KI/ITe MEXAaHU3M 3TOI'0 B3aI/IMOI[CI\/JICTBI/I$I.

Oo0pa3en MHAUBUAYAJBHOTO 3a1aHus Ne 2 (peakuuu MPUCOeTUHEHMS)
Hcxons u3 1-neHTHHA U MOAXOISAIIETO raJoreHIIPOU3BOIHOTO, MPEAIOKUTE CHHTES YUC-
2-reKceHa B HECKOJIbKO CTaIHi:

CH30H2C\|\'|2 /CH3
CH3CH2CH2CECH + RX —_— /C:C\
H H

Oo0pa3en MHAUBUAYAJBHOTO 3a1aHus Ne 3 (peakuuu 3JIMMUHUPOBAHMS)

Tosunar (2R,3S)-3-pennn-2-6ytaHona nmoaBepraeTcs STMMUHHUPOBAHUIO MO IeHCTBUEM
OCHOBaHMSA C MPEUMYIIECTBEHHBIM oOpa3zoBaHueM (Z)-2-penun-2-OyreHa, (E)-uzomep
MpakTHYeCKH He oOpa3yercsa. OOBICHUTH ATOT (aKT, UCTIOIB3YS MpoeKuu HpromeHa.

Na* ~OCH,CHs

CH3CHC|:HCH3 CH3C:CHCH3
OTos



OOpa3zen MHAMBHAYAJTBLHOTO 3agaHust Ne 4 (OKMCJIAMTEIbHO-BOCCTAHOBUTEIbHbIE
peakumm)
[IpoBenuTe CENEeKTUBHOE BOCCTAHOBIIEHHWE COOTBETCTBYIOIIEH (YHKIIMOHAJIBHOW TPYMIIbI
(MOKET MOTPeOOBATHCS HE OJHA CTAUA):

@A\/COzH - COsH
WCOzH - @/\/CHQOH

Oo0pa3en MHAUBUAYAJBHOIO 3a1aHus Ne 5 (3alIMTHBIE TPYNIIBI B CHHTE3€)
Hcnonb3yss CHUIMIBHYIO 3alllUTy COOTBETCTBYIOWIEH (YHKIMOHATBHOW TPYIIIHI,
MPEIOKHUTE MyTh CUHTE3a IEJIEBOT0 CIUpTa yepe3 Mg-oprannieckue COeIMHEeHHUS:

OH

|
HOCH,CH5CH,Br ——— HOCH,CH,CH,CHCH3
Oo0pa3sen nHAUBUAYaJbHOTO 3ag1aHus Ne 6 (MeToabl co3nanusi C-C u C=C cBsasei)
Hwxe mpuBeneHbl ABE 3aKIIOUUTENbHBIE CTAJAWH JIADOPATOPHOTO CHHTE3a CaTHBEHA —
MPUPOHOTO YTIIEBOJOPOA, BBIACISIEMOro U3 TieceHu Helminthosporium sativum. Jlonumure
M0 OJIHOMY PEareHTy HaJ KaxXI0H U3 CTPENIOK.

0 0 CH,
CHs3 CH3 CHsz
? ?
T T Y,
OTos H H

7.3.  OOpas3er HTOrOBOW KOHTPOJIBHOM pabOTHI IO Kypey (Ui 3a4eTa)

1. HopmpoBanue apoMaTHYECKHUX COCIUHEHUH MOXET OBITh TIPOBENEHO pSIIOM
peareHToB, OAHMM U3 KOTOpPBIX sBIsieTcs MoHoxjopul uona ICl. PaccraBbTe 31€KTpOHHBIE
a¢pdexter B Monekyne ICl u ykaxure HampamieHue monspusanun. [Ipemroxnre MexaHu3M
3NIEKTPO(UIBHOTO 3aMeleHNs B OeH301bHOM sape nof aeiicteuem ICl.

2. [lenToTan HaTpusi — CPEACTBO AJISi HEMHTAISIIMOHHOTO HapKO3a YJIbTPAKOPOTKOTO JEUCTBUSA,
M3BECTHOE B HApOJIE€ KAaK «CHIBOPOTKAa MpaBiab». VIMess B CBOeM pacHopsbKEHWH MajlOHOBBIN
3¢up, THOMOYEBHHY, a TaKXke J00ble HeoOXoauMble BaMm ramoreHnpou3BoHbIC, MPEIIOKUTE
CHUHTE3 IAaHHOT'O COEANHEHUSI.



3. 3anonHuTe OTCYTCTBYIOIIIHUEC PCAT'CHTBI a-h B HpCﬂCTaBHeHHOﬁ HMKEC CXCMEC CHUHTC3a.

0 0]
CO-Et CH
COzEt 2. f 2.h

4. TeTpakauH — npenapar, UCIOIb3yeMbIil B KaUECTBE CIIMHAIBLHOIO aHECTETHKA.

“OCH,CH,N(CHg),
CH3CH2CH2CH2\N

|
H

[Mpeanoxure CHHTE3 TETpakaWHa: a) M3 COOTBETCTBYIONIETO 3aMENICHHOTO AHWJIMHA
ArNH; b) u3 napa-suTpoOeH301HON KUCIOTHI; C) U3 OEH30I1a.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUHAIOT ObYHAIOIIIMECA

OOmiast orleHKa 3HaHUM 00ydaIOMIMXCS MO TUCHUIUIMHE TpoBoauTcs mo 100-0ammpHON
IIKaJe MCXOJS W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anioHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpEMS
NPOBEICHUS JIEKIIMOHHBIX M TPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYKICHMM TEKYIIEro MU
NPOWICHHOTO MaTepuala, pelieHne 3a1a4 1 T.11.).

MakcumanbHoe
Howmepa paznenos Buner pabot
KOJIMYECTBO 0assioB
BrimonaeHune 1abopatopHbIx paboT 10
tema | —tema 7 | CamocTosiTenbHast paboTa 10
KoHnTpoabHbIe paboThI 30
HUTOI'O 50
3ayer (MTOrOBasi KOHTPOJIbHAs paboTa) 50
OOrmmit uTOT 3a CeMecTp 100
CooTBeTcTBHE 0AJIOB OLIEHKE
OreHka no naTu0auIbHON IIKaJe
KonmuecTBo 6annoB »
s 100 ECTS | Dxzamen, nuddepeHnpoBaHHbIHI 3auer
3a4er
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90-100 A OTIIMIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotto 3a4TECHO
70-74 D 3a4TEHO
60-69 E YAOBIETBOPUTEIHHO aTTomO
35-59 FX HE 3aYTECHO

0-34 F HEYJOBJIETBOPUTEIHHO o 3a9TeN0

9. OBECIIEUEHHME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xozxe peanuzanuu QUCIUILTMHBI UCTIOIB3YIOTCS CISAYIONINE JOMOIHUTEIBHBIE METOIbI
00y4eHHs, TEKYILLEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXYTOYHOU aTTecTalluu 00ydaroumxcs B
3aBUCHUMOCTH OT UX WHANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— ek  OQOpPMIISIIOTCS B BHUJAE DSJCKTPOHHOTO JOKYMEHTA, JOCTYHHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CTIELUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUEHUEM;

— JUIS ~ BBITIOMHEHWs]  3aJlaHusi  TpU  HEOOXOAWMMOCTH  TMPEAOCTaBISICTCS
YBEJIMYHUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MUCIOIb30BaHUE COOCTBEHHBIX YBEINYMBAIOLINX
YCTPOWCTB;

— MUCbMEHHBIE 3aJJaHusl OPOPMIIAIOTCS YBEIHMUEHHBIM HIPpU(TOM.

2) JUTSI TITYXHX U CIIa0O0CTBIIIAIINX

— JIeKUUU 0(POPMIISIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA;

— MUChMEHHBIC 3aJJaHNUS BBIIOJHSIOTCS Ha KOMITBIOTEPE B MUCHBMEHHOH QopMe;

— 9K3aMEH TMPOBOJUTCA B TNHCbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUSI.

3) JUTSI TUL] C HapYLLIEHUSIMU OMOPHO-/IBUTATENILHOTO almapara:

— ek  OQOpPMIISIIOTCS B BHUJAE DSJCKTPOHHOTO JOKYMEHTA, JOCTYHHOIO C
MOMOIIbIO0 KOMIIBIOTEPA CO CTIELHUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUEHHEM;

— MUChMEHHBIC 3aJJaHUS BBIIOHSIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOSATCS B YCTHOU (hopMe MU BBIMOJIHAIOTCSA B MUCbMEHHOM
¢dopme Ha KOMITBIOTEPE.

[Ipn HeoOXomMMOCTH TMpenycMaTpUBAETCs YBEIWYEHHE BPEMEHH [UIsl IOATOTOBKH
OTBETA.

[Ipouenypa  mnpoBedeHHs  MPOMEXKYTOYHOM  aTTecTaluud A OOydaroluxcs
YCTaHABIMBAETCA C YYETOM WX HWHAUBUAYATBHBIX TCUXOPU3UYECKUX OCOOCHHOCTEH.
[TpomMexyTouHas aTTecTalus MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenne mpoueaypsl OLEHHBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
MCIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OuOInorpaduyeckuM pecypcam B CETH
WuTepHer s kaxzaoro oOywaromierocsi B ¢opMmax, aJalTUPOBAHHBIX K OTPaHUUYEHUSM HX
3JI0pPOBbS U BOCTIPUSATHUS HHPOPMAITUH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEUYaTHOHN (pOopMe yBETUUEHHBIM MIpU(TOM;

— B (hopMe FIEKTPOHHOTO JJOKYMEHTA;

2) JUTSI TITYXHX U CIIA00CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) JUTsL 00yYaroIMXCsl C HApYIIEHUSIMU OTOPHO-/IBUTaTENILHOTO arnmapaTta:

— B IIEUaTHOH (popme;

— B (hopMe AIEKTPOHHOIO JJOKYMEHTA.
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10.  MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEGHOI'O ITPOLIECCA

VY4ueOHble 3aHATUS MPOBOIATCS Ha xumudeckoM (akymnbrere Honl'Y (r. [lonenx, yi.
[lopca, 17a). JIekunoHHBIE 3aHATHS MTPOBOJAATCS B ayJUTOPUHU, OCHAIICHHON MYJIBTUMEIUHMHON
TEXHUKOM W nockod. JlabGopaTopHble 3aHATUS NPOBOAATCA B J1AOOPATOPUH, COAEpXKAIICiH
He00XoaMMOe JIJIsl BBITIOJTHEHUS paboT 00opynoBanue. B moctyne umerorcs:

. IIepcoHaNbHBIN KOMIIBIOTED

MynpTUMEAUIHBINA TPOEKTOP

Pedpaxromerp A0GGe

Y®-cnektpodoromerp

Wundpakpacusiii ciektpomerp UR-10 (I'Y UTHOOY um. JI.M. JIuTBHHEHKO)

SAMP-cnextpomerp Bruker 400 MHz (I'Y UH®OY um. JI.M. JIuTBHHEHKO)

BonpoctpyiiHbli 1 MACJISIHBINA HACOCHI

TeXHOXMMHUUYECKHE BECHI

AHanuTU4YeCKHE BECHI

Huctrgarop

Kommiekt cnenuanbHOM XUMUYECKOU MOCY b

PeaktuBbl
Jisi caMOCTOSTENTbHOM pabOThl HMCIIONB3YIOTCSI TEKCTOBBIE W 3JIEKTPOHHBIE PECypCHI
Hay4Hoif OMOIMOTEeKN YHUBEPCUTETA U APYTUX DJICKTPOHHBIX OMOINOTEUHBIX 0a3 TaHHBIX.

OOyuaronyecs HMMEIOT BO3MOXHOCTh — HCIIOJIb30BaTh  y4eOHbIE MaTepHallbl 110
TUCIUIUIMHE, pa3MelIeHHble B O0JIayHOM XpaHWIMIE YyHuBepcurera. llpu wu3ydeHuu
JTUCLUUTUIMHBL TPUMEHSIOTCS JIEKTPOHHOE OO0y4YeHHE M IUCTAaHIMOHHBIE 00pa3oBaTelIbHbIC
TEXHOJIOTHUH.

C  wucnonp30BaHMEM  pecypcoB  MmiIaropMbl  JAMCTAHIMOHHOTO  00pa30BaHUS
OCYUIECTBIIIETCS TEKYIIMHA KOHTPOJIb 3HAHWN OOydalolUXCsi Ha OCHOBE TECTUPOBAHMS U
IPOBEPKU PE3YIHTATOB CAMOCTOATEIBHOM pabOoThI.

11.  PEKOMEHIAYEMAZ JIUTEPATYPA

11.1. OcHoBHas nuTEepaTypa

1. Oprannueckass xumus. Yacte [. Homenknarypa. OnexktpoHHbIe 3P EKTHI.
VYraeBogoposl: npaktukyMm / M.A. Cunensnukosa, C.I'. baxtun, T.I'. TropuHa; - [lonenx : [OY
BIIO «/louHY», 2020. — 140 c.

2. baxtun C. I'. OcHoBbl crepeoxumun: yuyebnoe nocobue / C. I'. baxtun, M. A.
CunenbaukoBa, T. I'. Tiopuna. — Honeux: 'OY BIIO «louHY», 2020. — 123 c.
3. Merox SIMP 'H B CTPYKTYPHBIX HCCIEOBAHUSX OPraHUYECKUX COCIUHECHHM :

yuebHoe nocobue / C.I'. baxtun, M.A. CunensnukoBa, T.I'. Tiopuna. - loneuk : I'OY BIIO
«louHY», 2021. - 86 c.

11.2. JlonmosHUTENbHAS TUTEPATYpa

1. Maku, P. K. IlyteBoaurens no opranuueckomy cuntesy / P. Maxku, JI. Cmur ;
nep. ¢ adri. E. B. MBoiinosoii. - M. : Mup, 1985. - 352 c.

2. Cwmut, B. A. Oprananueckuii cunre3 : Hayka u uckyccrso / B. A. Cmut, A. ®.
boukos, P. Keitnun ; Ilep. ¢ anrn. B. A. Cmura, A. @. boukosa. - M. : Mup, 2001. - 574 c.

3. Bouko, A. ®. OpraHndeckuii CUHTE3 : LEJIHM, METOMbBI, TAKTHKA, cTparerus / A.
®. boukos, B. A. Cmur ; otB. pen. U. B. Topros ; AH CCCP. - Mocksa : Hayka., 1987. - 304 c.

4. WBanos, B. I'. Opranuueckas xumus / B. I'. UBanos, B. A. T'opnenko, O. H. I'eBa.

- M. : MacrepctBo, 2003. — 620 c.
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5. Jlacno, II. Jloruka opranuueckoro cuntesa : B 2 1. T. 1 : Teopetuueckue
npenctaBieHuss 1 ocHoBHbIe (axTel / I1. Jlacno ; Ilep. ¢ ¢p. E. A. UBanoBoit mox pen. M. T
lNomsadensbaa. - M. : Mup, 1998. - 229 c.

6. Jlacno, II. Jloruka opranuueckoro cuHteza : B 2 1. T. 2 : Ilpumepsl u
wimoctparmu / [lep. ¢ ¢p. E. A. MBanoBo#t nox pen. M. I'. l'onbagensaa. - M. : Mup, 1998. -
200 c.

12. NHOOPMAIIMOHHBIE PECYPCEHI

1. HaunuonanbHast 3JIEKTPOHHAsI OubIHoTEKA (HOB): dhenepanpHas
rocynapcTBeHHass MH(popmanuonHas cucrema / MunuctepctBo Kymnbsryper PD; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus:

01.09.2023). — Pexxum noctyna: cBoOOAHBIN, oAnucka. Heobxonuma ycTaHOBKa MPOrPaMMHOTO
obecrieueHus. — TeKCT: IMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrpoHHas 6ubanoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nocTyma: Ijisi aBTOPU3OB.
10JIb30BaTENE. —T€KCT: DJIEKTPOHHBIMN.

3. Hayunas snexkrponnast Oubnmoreka «KubOepJlenmnkay: cait / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
CBOOOTHBIN. — TEKCT: TEKTPOHHBIMN.

4. DNeKTPOHHO-OMOIMOTeYHAs cucrema «JIaHb»: [caiit]. — URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
[IOJIb30BaTENEe. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiit: snektponHas OMOIMOTEYHass cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (mara obpamenus: 01.09.2023). — Pexxum moctyna: A aBTOPU30B.
nosib3oBaTenei. — TeKCT: 3IeKTPOHHBIM.

6. DIeKTPOHHO-0MOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «/lon['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oo6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37EKTPOHHBIN.

7. DJiekTpOHHBIN KaTajor Hayunoit OmGmmoreku Jonl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: snekrponusiii // DBC Jlonl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oo6pamenus: 01.09.2023). — Pexum gocTyna: TIOWCK CBOOOJHBIN, 3JICKTPOHHBIC
JIOKYMEHTHBI — JJ1s1 Ttosib3oBaTenen JJonl'y.

8. JuexktpoHnblii apxuB [loul'Y: pasmen caiita / HBb Jlonl'Y. — Tekct:
anekrpornbit // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctymna: CBOOOIHBIN.

13. I[TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas auuensus oY Ne 46484614)

2. Microsoft Office (kopmoparusHas munen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsel Dream Spark m1s Bicmx yueOHbIX
3aBe/ICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iauuenszuun GPL, Apache,
BSD st cB000IHOTO TIPOTPaMMHOTO 00ECTICUCHHS ).
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