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1. IlepeyeHb NJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs M0 JUCHHUILINHE,
COOTHECEHHBIX C MVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS NMPOTrPAMMBbI

K Kon HanmenoBanue PesynbraTel 00y4eHus,
oA HaumenoBanwue UHINKATOpa MHNKATOpa COOTHECEHHBIE C
KONLIIIII/S/ITeH KOMITETCHITH JOCTUKCHUS JOCTHKCHUS HHIKaTOpaMn
KOMITETEHIINH KOMIETCHIINH JIOCTHIKEHUS] KOMITIETEHIIU T

OIIK-1 CnocoOeH u3y4arsb, NIOIIK-1.1 | Ucnonw3yet 3Hanust |Ha ypoBHE 3HaHMI:
aHaJIN3UPOBATh, 0 CTPOCHUU MmeeT npeacTaBieHue
UCIOJIb30BaTh BCILCCTBA, PUPOIE |0 CTPOCHHH  BELLECTBa,
MEXaHHU3Mbl XUMHYECKHX] XUMHYCCKOM CBSIBH  |pipoje XUMHUECKOH CBSI3H
PCAKIIHH, LA U XUMHUYECKHX CBOMCTBaX|
MPOUCXOISIINX B XapaKTePUCTHKU coeauHeHuit
TEXHOJIOTMYECKHUX Pa3IMYHBIX KJIACCOB
npoiieccax u XUMHYECKHX .
OKPYIKAIOIEM MHUPE, COCIMHEHUI U UX Ha ypoBHe ymenmuii:
OCHOBBIBAsICh Ha CBOWCTB Ymeer ONpEaCIIATD
3HaHUAX O CTPOEHUU (1)YHKIII/IOH3,JII)HI)IG prngI B
BCILICCTBA, ripHpOILe WJTOTIK-1.4 WNutepnperupyer CTPYKTYpPC  OPraHM4CCKOIQ
XHUMHYECKOU CBA3U U CTpOeHHE BelllecTBa [COCAMHCHHA M IIPCIIAract
CBOMCTBAX Pa3JIMYHbIX Ha OCHOBaHUU BapUAHTBI UIECHTUQUKALMH
KJIACCOB XMMHUYECKUX ¢$u3uKo- WX  OCHOBHBIMH  (DU3HKO-
AJIEMEHTOB, XUMHYECKHX XUMHYCCKHUMH 1
COETMHEHUH, BEIIECTB U MPUHIIMIIOB U XUMUYCCKUMHU MeTOoIaMU|
MaTcpHraJioB SaKOHOMepHOCTef/i aHaJIu3a

OIIK-5 Criocoben NJOIIK-5.1 |OcymiectBisier Ha ypoBHe 3HaHMii:
OCYIIECTBIISTh DKCIIEpUMEHTaNbHbIE |[MIMeeT mpejacTaBicHue 00
SKCIIEPUMEHTAaJIbHbIC MCCIIEI0BAHMS U OCHOBHBIX METOIUKAX|
WCCJICIOBAHMS U WCIIBITAHUS TI0 MCCIIeTOBaHMSIX

UCIIBITAHHUS 10 3aJaHHOM
METOJIUKE, TIPOBOJIUTH
HAOII0ICHUS U
U3MEpEHUS C YIETOM
TpeOOBaHUHN TEXHUKH
0€30I1aCHOCTH,
o0OpabatbIBaTh U
UHTEPIPETHPOBATH
IKCTIICPUMEHTAJIbHBIC

JTaHHBIE

3aJJaHHOM METOJIHKE,
00pabaThIBaeT 1
WHTEPIPETHPYET
[MOJIYUYCHHBIC
DKCIIEPUMEHTAIbHBIC
JTAHHBIC

Ha ypoBHe yMeHUI:

YMeer IIPOBOJIUTH
DKCIIEPUMEHTAJIbHBIE
HMCCIICIOBAHNS 110 3aJlaHHON
METOINKE u
WHTEPHPETUPOBATH
DKCIIEPUMEHTAJIbHBIE
TaHHBIC

2. O0beM U MecTO AUCHHUILUINHBI B cTpyKType OITOII

Hucrummmaa B1.0.15 Opranwdeckass xumusi oTHOCUTCS K 0a30Boit wactu OIIOII, uzydaercs Ha

2 xypce, B 3 u 4 cemecTpax, o0mas TpyAOEMKOCTh €€ OCBOSHHS B COOTBETCTBHUH C yUEOHBIM IITAHOM

cocraBiser 288 u/ 8 3.e.



3. Coaep:kaHue M CTPYKTYpPa IMCHHUIJIHHBI

3.1. CrpyKTypa IUCIHUIUIMHBI.
O0beM TMCHUIIMHBI, Y ®opma
KonraktHas TeKylero
padora KOHTPOJISA
No 11/ HaumeHoBaHue 00y4aromuxcs ¢ CP ycrneBaeMocCT
pa3iesioB, TeM Bcero | mpemnoaaBartesiemM ,
1o BUAaM MPOMEKYTOY
Y4eOHBIX 3aHATHH HOH
JI JI3 arrecTaluu
Cemecmp 3
Paspen 1 | | COPCTHUCCKIC OCHOBLI 46 10 24 12 |K,C3,C, T
OpPraHu4yecKoil XUuMHUH
Knaccugukarus opraHmuecKux
COCIMHEHUH 110 CTPOCHUIO
Tema 1.1. | yrmeBogopoaHOTrO CKeJleTa U 1Mo 6 - 4 2 K, T
(YHKITMOHATLHBIM TPYTITIaM.
Homenknartypa yrieBoaopoaoB.
DOnekTpoHHbIe 3(()EeKTh Kak 0/Ha
Teva 1o, | %3 ~ TPHIMH  BOSHHKHOBEHHA 3 5 4 5 KT
PEaKIIMOHHBIX LEHTPOB B
MOJIEKYJIE.
Tenta 1.3 IIpocTpancTBEHHOE CTUpoeHI/Ie 8 9 4 5 K, T
OpPraHUYECKHUX COeTMHEHHUN
Tema 1.4 KucnotHocts u OCHOBHOC]:,L 8 5 4 5 K.T,C
OpPTaHUYECKUX COSTMHEHMIA.
Tena 1.5, OO01mmas xapakTepucTHKa 8 5 4 5 3
CTHEKTPAITBHBIX METOJIOB.
OO61re TpUHLIKIIBI peaKIHOHHON
Tema 1.6. | cmOCOOHOCTH OPTraHUYECKUX 8 2 4 2 K, T
COCTUHEHUH.
Pa3znen 2. | YriaeBogopoasl. 22 4 12 6 CT
Tema 2.1. | IlpenenbHble yrieBOIOPOIbI. 6 - 4 2 C,T
Tema 2.2. | HenpenenbHble yTraeBOAOPOIbI. 8 2 4 2 CT
Tema 2.3. | ApomaTtuyeckue yrieBoJOpOIbI. 8 2 4 2 CT
Pasen 3. | | OMOPYHKINOHATLHbIC 42 12 20 10 | KPC,T
coe/IMHEeHM.
Tema 3.1. F'anorenmponssobie 8 2 4 2 KP,C, T
yTJI€BOAOPOIOB.
Tena 3.2, I'mapoxcunpon3BoiHbIE 8 5 4 5 KP,C, T
YTJIEBOJIOPO/IOB.
Tema 3.3, AmudaTtndeckue, apoMaTHUYECKHE 3 5 4 5 KP,C, T
AMUHBL.
Tema 3.4. | Jlna3o, a30COCAUHCHUS. 8 2 4 2 KpP,C, T
Tema 3.5. | Anpaeruabl U KETOHEL. 8 2 4 2 KP,C, T




O0beM IMCHUIIMHBI, Y ®opma
KonTakTHas TeKYyIIero
pa6ora KOHTPOJIS
HaumenoBanmue o0yuaromuxcs ¢ CIeBaeMocCT
Ne w/n Y cp | Y
pa3aesioB, TeM Bcero | mpenogaBartesieM H,
o BHIAM NMPOMEKYTOU
Y4eOHBbIX 3aHATHI HOM
J J3 aTTrecTaluu
MoHo-, TuKapOOHOBBIC KUCIIOTHI. K,C, T
Tema 3.6. | @yHKUMOHAIBHBIE TPOU3BOIHBIC 2 2 - -
KapOOHOBBIX KHUCJIOT.
Cemecmp 4
I'omopyHKIIMOHAJILHBIE
Pa3nea 3. by 6 - 4 2 K,C,T
COeTUHEHUSI.
MoHO-, TUKapOOHOBBIC KUCIIOTHI. K,C T
Tema 3.6. | @yHKIMOHAIbHbBIE IPOU3BOIHbIE 6 - 4 2
KapOOHOBBIX KUCIIOT.
I'erepoyHKIIMOHAJIBHBIE K, KP, YUP
Pasen 4. POdYHKI 62 14 32 16 | D YED
coeIMHEeHH . CT
I'anmoreno-, ruapoKcH-,
Tema 4.1. AP 16 4 8 4 K,C,T
OKCOKapOOHOBBIEC KHCIIOTHI.
AMHUHOKapOOHOBEIE KHUCIIOTHI,
Tema 4.2. P 8 2 4 2 K,C,T
MEeNTUABI, OCIIKH.
IIpou3BoHbBIE CATUITAIIOBOM,
Cynb(haHUTIOBOH, M-aMUHOOEH30M-
HOM KHCJIOT, H-aMHHO(DEHOIA,
Tema 4.3. ¢ 8 2 4 2 KCT
aMHUIbI AMUHOKHUCIIOT,
UCTIOJIb3YEMbIC B KAUECTBE
JICKapPCTBEHHBIX CPEJICTB.
Brenenne B opranndeckui
Tema 4.4. P 6 - 4 2 VIP
CHHTE3.
Tema 4.5. | MoHocaxapuabl. 8 2 4 2 KP,C, T
Tema 4.6. | Onuro- v noaucaxapusbl. 8 2 4 2 K,C, T
Unentndukanms opraHn4ecKux
Tewa 4.7, | [ACHTA(HIALHS Op 8 2 4 2 VIP
COCUHEHUIA.
TI'eTeponmukanyeckue
Pazxen 5 pott 42 10 20 12 C,T
coeIMHEHHUSA
HSITI/I‘IH@HHBIC TCTCPOLIUKIIBI C
Tewma 5.1. pot 8 2 4 2 C,T
OIHUM IreTepoaToOMOM
TeMa 52 HSITI/I‘IH@HHBIC FeTepOHHKHBI C 8 2 4 2 K, C, T
ABYMSA IeTCpoaTOMaMHU
TCMa 53 I_UCCTI/I‘-IJ'ICHHBIG TCTCPOLUKIIBI C 8 2 4 2 K, C, T
OIHHUM Ir€TepoaToMoOM
TeMa 54 ]_HeCTI/I‘-UIeHHBIe FeTepOHHKJTBI C 8 2 4 2 K, C, T
ABYMSA IeTCPpOaTOMaMHU
TCMa 55 KOH):[CHCI/IpOBaHHBIe TreTCPOLUKIIBI. 10 2 4 4 K, C, T
AKamonasl




O0beM IMCHUIIMHBI, Y ®opma
KonrakTHasi TeKYyIIero
pa6ora KOHTPOJIS
No 11/ HaumeHoBaHue 00y4Jaromuxcs ¢ CP ycrneBaeMocCT
pa3iesioB, TeM Bcero | mpenonaBartesiemM ,
1o BUAAM NPOMEKYTOY
Y4eOHBbIX 3aHATHI HOM
JI JI3 arrecTauuu
Pazxex 6. IIpupoaHbie opraHuvYecKue 32 6 10 16 T
coeTUHEHHUS.
Tema 6.1. | HykiaenHOBBIE KUCIIOTHI. 10 2 4 4 T
Tema 6.2. | OMbUIsIEMBIE TUITAIEL. 12 2 4 6 T
Tema 6.3. | Tepnienouasl. CTEpOUIBbI. 10 2 2 6 T
IIpomexyToOUHASI ATTECTALHUA )
Bcero: 252 56 122 74

Ipumeyanue: K — xonnoxeuym, C3 — cumyayuonnas 3aoaua, KP — xowmponvnas paboma, YUP —
yuebno-ucciredosamenvckas paboma, C — cobecedosanue, T — mecm, D — dK3ameH.

3.2. ConeprkaHue TUCIUTIINHBI

Paszpnen 1. Teopetnueckne OCHOBBI OPraHUYECKON XMMUMU.

Tema 1.1. Kiraccudukanusi opraHM4eCKUX COSAMHEHHUN TI0 CTPOCHHIO YTJIEBOJOPOIHOTO CKEJIeTa U II0
(byHKIMOHATBHBIM rpynmnaM. HoMeHKIaTypa yriaeBoJopooB.

TpuBuanpHas, pauvoHaibHas HOMeHKJIaTypa. OcHoBHble TmpaBuwia HoMeHkiIaTypel MIOITAK.
Homenknarypa yriieBo1opo/1oB (2JIKaHOB, aJIKEHOB, AJIKHHOB).

Tema 1.2. DnextpoHHble 3((deKThl Kak OJHA W3 NPHUUYUH BO3HUKHOBEHMS PEAKIIMOHHBIX LEHTPOB B
Mmonekyie. CTpoeHume aroma yriepoga, o©- U T-cBsieid. MuayktuBHblid dddext (+H), -J).
DNEeKTPOHOIOHOPHBIE M AJIEKTPOHOAKIENITOPHbIE 3aMecTuTeNrd. COonpsKEHHbIE CUCTEMBI C OTKPBITOM U
3aMKHYTOMH LIeTbIo (P, U TT,T-cotpsikenne). Mesomepusiit agpdext (+M, -M). Ciocods! nepeaauun +M,

- M.

Tema 1.3. I[IpocTpaHCTBEHHOE CTPOEHHUE OPraHUYECKUX COeqUHEHMI. CTepeon30Mepus MOJIEKYII C OTHUM
LEHTPOM XUPAJIBHOCTU (3HaHTHOMEepHs). OnTHYecKas aKkTUBHOCTh SHAHTHOMEPOB. Y IEIbHOE BpallCHHE.
[Tpoekmmonnsie ¢Gopmynsl dumepa. OTHOCHTENbHasE W abcomoTHas KoHurypamms. D,L- u R,S-
CHUCTEMBl CTEPEOXMMHYECKOW HOMEHKJIATyphbl (TJIMUEPUHOBBIM anbJeruj, MOJOYHAs KHUCIIOTA).
CrepeonsomMepust MOJIEKYI € IByMsl U Oojiee HEHTpaMU XUPaJIbHOCTH. Paznuune cBOWCTB YHAHTHOMEPOB
U quactepeoMepoB. Me3o-hopmbl. CriocoObI pa3iesieHus paleMaToB.

Tema 1.4. KucinoTHOCTh 1 OCHOBHOCTb OPraHUYECKUX COECUHEHHH.

Omnpenenenne kucinotHoctd 1o bpencreny u  Jlbtoncy. Koncranta guccommanmu (Ki) u ee
orpunarenbHelii - Jorapupm  (pKa). DakToppl, BIMAIOIIME HA CHIY OpPraHMYECKHX KHCIOT:
ANEKTPOOTPULATEILHOCTh U IOJISIPU3YEMOCTh KUCIOTHOI'O IIEHTpa, HAJIU4YUE€ MWIU OTCYTCTBHE
COIPSKEHMs] B aHMOHE KHUCJIOThI, CTPOEHHE pajauKalla, MpUpoja pacTBOpUTENA. THUIBI OpraHu4ecKHX
kuciot. OH-, SH-, NH-, CH-kuciotsl. OcHoBHOCTB 110 Bpencreny u JIproncy. KoHncTanTa auccoruanum
(Kg) u ee orpunarensubiii sorapudm (pKs). KoHcTaHTa KHCIOTHOCTH CONPSKEHHOM KUCIOTH pKah'.
@daxTophl, BIUAIONIME HA CHIIy OCHOBAHUMN: 3JEKTPO-OTPUIATENBHOCTh M MOJISPU3YEMOCTh OCHOBHOTO
LIEHTPA, HAJIUYUE WIM OTCYTCTBUE CONPSIKEHUS B KAaTHOHE OCHOBAHUS, CTPOCHHME paJMKaia, MpUpoJa
pactBopuTeisa. TUMbI OpraHUYECKUX OCHOBAaHUM. AMMOHHMEBBIE, OKCOHUEBBIE U T-OCHOBAHUS.



Tema 1.5. O6mas xapakTepuCTUKA CIIEKTPATBLHBIX METOJIOB. DJIEKTPOHHAS CIIEKTpOocKomus. Puzndeckue
OCHOBBI MeTOJa (TUIIBI JIEKTPOHHBIX NEPEXOJ0B M UX dHeprus). Mcnonb3oBanue Y®d-criekTpoB i
XapaKTEPUCTUKH COMPSHKEHHOW CHCTEMBI OPTaHUYECKOTO CoeMHEHHs (OaTOXPOMHBIN M THIICOXPOMHBIH
cnsurn). MuppakpacHas crnexkrpockonus. dusznyeckre OCHOBHI MeTOna (TUIBI KOJeOaHWIl aTOMOB B
MOJIeKyJie). XapaKTepUCTUYECKHE II0JIOCH MoromeHus. MHarepnperanuss WHPPAKpaCHOTO CHEKTpa.
CHexTpocKomus sAIepHOr0 MarHuTHOTO pe3oHaHca (SIMP). ®usmyeckue ocHoBbl Meroma I[IMP
(IpOTOHHOTO MAarHUTHOTO pe3oHaHca). [loHATHE O XMMHYECKOM CIBUTE MPOTOHOB U CIIMH-CIIMHOBOM
B3auMmozeiictBun. HMcnone3oBanue cnektpoB [IMP 1ns ycraHOBiIeHUsS CTpPOEHHsSI OpPraHUYECKHUX
coequHeHuil. [IpuMeHenne cnekTpalbHbIX METOJIOB B (papMaIieBTUYECKON MTPAKTUKE.

Tema 1.6. OOmme NPUHIUIB PEAKIUOHHOW CIIOCOOHOCTH OpraHWYecKux coenuHeHui. [loHsTHe
PEaKIMOHHOTO LIEHTpa, cyOcTpaTa, peareHTa, MEXaHW3Ma pPeaKUWu. THMbl XUMHUYECKHX pEakIuid Hu
pearenToB. Kiaccupukanuym XMMHUYECKHX pPEAKIUH [0 YWCIY YacTHUI], NPUHUMAIONMX YYacTHE B
AJIIEMEHTAPHOM CTaJuU pEaKkIMH, [0 CIoco0y paspbiBa CBA3M B CcyOcTpaTe, MO XHUMHYECKHM
npeBpatieHusIM. MexaHu3Mbl peakiuii 3aMeIeHNs: PaAUKAIBHOTO, JIEKTPOGUILHOT0, HYKICO()UIBLHOTO.
MexaHu3Mbl peakiuil MpUCOETUHEHUS U IIUMUHUPOBaHUsA. DaKTOPHI, BIUSIONINE HA PEAKIMOHHYIO
CIOCOOHOCTh OpPraHUYECKUX COCAMHEHUN: CTaTU4eCKHe (DJIIEKTPOHHBIH W MPOCTPAHCTBEHHBIN) U
TUHAMHUYECKHE (CTaOMIBHOCTh HHTEPMEIUATOB).

Pa3nen 2. YrneBoaopobl

Tema 2.1. IlpenenvHbie yrieBomopoasl. ['omonornueckuil pspn ankaHoB. Homenknarypa. ®usnueckue
cBoricTBa. CrieKTpajbHBIE XapaKTEPUCTUKH aikaHoB. CrocoObl moiydeHus. Peakuuu paaukaibHOTO
3amemenusi (Sr). Mexanusm peaknun. PermocenexktuBHOCTh. IloHSTHE O LENHBIX —peaKIUsX.
Homenknarypa nukioankanoB. CrmocoObl moiydeHus. Peakiuu npucoenvHeHUs, XapaKTepHbIE s
MaJbIX IUKIOB: THAPUPOBAHKE, TAJIOTCHUPOBAHHE W TUApPOTajJoreHupoBaHHe. Peakuuu 3amerieHus B
LUKIIOTICHTAaHE U IIMKJIOTeKCaHe.

Tema 2.2. HenpenenbHble yrieBomopojabl. CTpyKTypHas W TeoMeTpuueckas (umuc-, TpaHc-, E, Z)
nzomepun. Peakumm Ag: MexaHM3M, CTaTHUCTHYECKUH W JMHAMUYECKUN (DAaKTOpBI, ONpeaessIonue
MpOTEKaHue peakunii Ag mo nmpaBwily MapKOBHHMKOBA B 3TWJIEHOBBIX yTiieBogopoaax. Peakuuu Ag B
alleTUJICHOBBIX yrieBojgopoaax. IIpaBuino OnbrekoBa. Peakiuu OKHUCIEHHS alKEHOB M aJIKMHOB.
KucnotHeie cBOMCTBa QJIKUHOB.

Tema 2.3. Apomatuueckue yriaeBoaopoasl. [lonarue apomatinunoct. O01mne KpuTeprun apoMaTHUHOCTH.
DneKTpoHHOE cTpoeHHe OeH3ona. Peaknum snekTpoduiabHOro 3amerieHus (Sg), MEXaHU3M, G U T-
Komruiekcel. [IpuMepsl peakunid Sg (TrajoreHnpoBaHKe, HUTPOBaHHE, CyIb(UPOBaHHE, ANKIINPOBAHHUE,
aluIMpoBaHKe). BnusHuEe AIEKTPOHOJOHOPHBIX M BJIEKTPOHOAKUENTOPHBIX 3aMeCcTUTeNIel Ha
HaIpaBJIEHUE U CKOPOCTh peakuui 31eKTpoduiabHOoro 3amenieHus. CoriacoBaHHas U HECOTJIaCOBAHHAS
opuenTauus. [IpaBuna opuenTanuu B psay HadTaluHA.

Paznen 3. 'oMopyHKIIMOHATIBHBIE COSTUHEHHUS

Tema 3.1. ['amoreHnIpon3BOIHBIE YIIIEBOAOPOAOB. XapaKTEPUCTUKA CBSI3U YIIEpOA-TaloreH. MexaHu3Mbl
peakuuii HykJIeopuIbHOTO 3aMerieHus ranoreHa (Sni, Snz). Peakium neruaporanorenuposanus (Ei, E2)
U X KOHKYPEHIUS C PeakUIMHU HYKI€O(pUIBHOTO 3aMeIIeHUs.

Tema 3.2. I'mapokcunponsBoJHBIE YTriaeBoaOponoB. CTpoeHue, HOMEHKIaTypa cnuptoB. KucnortHo-
OCHOBHBIE CBOWCTBA CIUPTOB, (EHOJIOB, THOJOB. Peaknnu HykieouipHOTO 3amenienns Sy 1 u Sy 2.
Peaknmm  snextpoduimbHOro  3amerneHus S B (peHOomax  (HUTpOBaHHWE, TaJOTCHHPOBAHUE,
cynbdupoBanne). CTpoeHHe, HOMEHKIIATypa, XUMHUECKHE CBOWCTBA THOJIOB U THOA(UPOB (0Opa3oBaHUE
TUOJIATOB, AJIKWIMPOBaHKE, allUJIMPOBaHUE, OKUCIeHue). KauecTBeHHbIE peakluu Ha CUPTHI, (HEHOIDI,
THOJBI.



Tema 3.3. Amudarnueckue u apoMarnueckue aMuHbl. CTpOCHHE, HOMEHKIIATypa, CIIOCOOBI TOTYYCHUS
aMuHOB. OCHOBHBIE CBOMCTBa adu(aTUYECKUX M apoMaTHUeCKuX aMuHOB. HykieoduiabHble CBOHCTBa
aMuHOB (0OpazoBanue N-3aMeLICHHBIX aMUJIOB M3 MPOU3BOAHBIX KHUCIOT). KadecTBeHHBIE peakiuu Ha
aMUHBL: PEaKIUU C a30THCTON KHCIOTOH, OeH3oicynbhoximopuaom (mpoda ['ma3Oypra); odpazoBanue
ocHoBanuii llludda; n3oHuTpUIBbHAS TpOoOa; 00pa3oBaHHE NHKPATOB TPETHYHBIX aMHUHOB. Peakiyn
ANEeKTPOGUIBHOTO  3aMelIeHUs] B apoOMaTHYeCKMX aMuHaxX (HUTpOBaHUE, TaJOreHHpPOBaHHUE,
cyJbdupoBaHue).

Tema 3.4. [lunazo, azocoenuHeHusi. CTpoeHHE W HOMEHKJIAaTypa auazocoequHeHui. CuHTE3 ua-
30COEAMHEHUN: YCIOBUs, MEXaHU3M PEAaKLUU Ua30TUPOBAHUsA, TEXHUKA MPOBEACHUs peakiuuu. Peakunn
C BBIJIENIEHMEM a30oTa. Peakuuu azocouetaHus. BiusHue a3o-, Aua3ococTaBisrolmleld KOMIIOHEHTHI, pH
Cpelbl Ha IPOTEKAHUE PEAKLIUU.

Tema 3.5. Anpperuasl U KeToHbl. HomeHknaTypa OKCOCOEAMHEHHMH. OIJEKTPOHHOE CTPOEHHUE
KapOOHMIIBHOM Tpymmbl. Peakuun HyKI€o(QHIBHOTO MpHcoenuHeHus (AN) MO KapOOHHIBHOW TpyTIie.
Peakuun npucoenuHeHus—oTUICIUIEHUS. AJbIONbHAs W KPOTOHOBasg KOHJAeHcauuu. Peakuuun
ANEeKTPOUIBHOTO 3aMEIICHHSI B apoOMaTU4YecKuX ajbaeruaax. OKUCIeHne abIeru10B U KETOHOB.

Tema 3.6. Mono-, aukapOOHOBbIE KHCIOTHI. (DYHKIMOHAIbHBIE MPOU3BOJHBIE KAPOOHOBBIX KHCIOT.
DIEKTPOHHOE CTPOCHHE KapOOKCHIIBHOM TPYyMIbl U KapOOKCHIIAT-aHUOHA KaK P-T-COMPSIKEHHBIX CUCTEM.
KucnoTHble cBOMCTBa KapOOHOBBIX KUCIIOT. BiusHUE MpUpOABl pajuKalia Ha CHIIy KHCIOT. MeXaHUu3M
peaknuii HYKJICODWIBHOTO 3aMenieHus (Sn) s KapOOHOBBIX KHCIOT W WX (YHKIIMOHATHHBIX
MPOU3BOJIHBIX. PONb KHCIOTHOTO M OCHOBHOTO Karanu3a. HomeHknaTypa IUKapOOHOBBIX KHCIOT.
CriocoObl moy4YeHHUs] JUKApOOHOBBIX KUCIOT. Peakiinu ¢ HykiIeo(pUIbHBIMU peareHTaMu: oO0pa3oBaHue
CIIOKHBIX 3()UPOB, aHTHIPUAOB, TaJIOTEHAHTUIPUIOB U aMUJIOB. [ekapOokcumupoBanue U o0pa3oBaHue
IUKINYECKUX aHTUAPUAOB u UMHAO0B. CH-KuCIOTHBIE CBOWCTBA MajOHOBOTO »dupa. MajaoHOBBIHA
CHHTE3.

Pazgen 4. T'etepodyHKITMOHANIBHBIE COSTUHEHUSI.

Tema 4.1. I'anoreHo-, ruApoOKcH-, OKCOKapOOHOBBIE KUCIOThl. XUMHYECKHE CBOMCTBA T'aJIOT€HOKHUCIIOT.
CriocoObl moNTydeHus: o,3 U Y-TUAPOKCUKUCIOT. XUMHUYECKHE CBOMCTBA T'MAPOKCHUKUCIOT: peaKIHu
OTIIETIJICHNS] BOJIBI; MOJyYeHHE ¥ BO3MOKHOCTh THAPOJIN3a MPOCTHIX U CIOXKHBIX 3(UpOB; 00pa3oBaHue
aMMJI0B M XJopaHruapuaoB. OxcokapOoHoBble kuciaoTel. Konaencanms Kisiizena kak crnoco6
MOJIy4YEHHUSI CIIOKHBIX 3(PUPOB -OKCOKUCIOT. MeXaHnu3M peakiuu. XUMHUUECKHE CBOWCTBA OKCOKHCIIOT
Ha IpUMepe MUPOBUHOIPAAHON KUCIOTHL. KeTo-eHonbHas TayToMepHs alleTOYKCyCHOro 3¢upa U ero
peakioHHas crocoOHocTh. KucnoTHOE M KeTOHHOE paciienieHHe alleTOYKCYCHOro 3¢upa.

Tema 4.2. AMUHOKapOOHOBBIE KMCIOTHI, MENTU/BI, O€IKH. AM(OTEPHOCTh O-AMHUHOKUCIIOT. XUMHUECKUE
CBOMCTBA O.-aMMHOKUCIIOT. KauecTBEHHBbIE peakliMM o.-aMUHOKHCIOT U nentunoB. Omnpenenenne C- u N-
KOHIIEBBIX aMUHOKUCIIOT B MENTUAAX.

Tema 4.3. [IpousBo/iHbIE CATUIIIIOBOM, CYyIb(aHUIOBOM, M-aMUHOOEH30MHOW KHUCIIOT, M-aMUHO(EHOa,
aMHJ1bl aMMHOKHCIIOT, UCTIOJIb3yEMBIE B KAUECTBE JIEKAPCTBEHHBIX CPE/ICTB.

Tema 4.4. BBogHOE 3aHATHE TIO OpraHUYecKoMy cuHTe3y. [IpaBuna paboTel B XUMUYECKOH J1abopaTOpru.
Mepsr 6e3omacHocTH. CHHTE3 OpPraHMYEeCKMX COEIMHEHUN: JUTEPaTypHBIM MOUCK CHHTE3HPYEMOIO
coenquHeHus; benbmTeitH u apyrue cnpaBoyHukd; PXXXum (maTeHTHBIN, aBTOPCKU, MpeIMETHBIH,
(GopMyIIbHBIN yKa3aTenH); BBIOOp ONTHUMAaIbHOM METOJUKH CHHTE3a; 000pyioBaHue (mocyaa, mpudopsl u
T.J1.); pacyeT TpeOyeMbIX KOJIMYECTB HMCXOAHBIX BELIECTB (pacueT TEOpPETHYECKOro BHIXO/a IIEJIEBOTO
MPOAYKTA); METO/bI padOThl: HarpeBaHUe, OXJIaXIEHUE, BBIJCICHHE MPOJIYKTa U3 PEAKIUOHHOW CMecH
(U3BII€YEHUE-IKCTPAKIIHS, OTTOHKA, BUJIbI IEPETOHKH, OT/IEJIEHUE TBEPJOro MPOAYKTa OT KUAKOH (asbl,



OUYMCTKA, CYIIKAa); ONpeJeNeHHe KOHCTAHT: TeMIeparypa KWIIeHHs, TeMIepaTypa IUIaBICHMUS,
OIpeJIeNIeHUE BBIX0/1a IIeJIEBOr0 MPOAYKTa; ohopMiieHne pabodero xypHaia.

Tema 4.5. Monocaxapuabl. CTpoeHHE, HOMEHKJIATypa, OITHYECKass M30MEPHUs MOHOCAXapHJIOB.
OTkpbITBIe M HUKINYECKUue (Gopmbl. o, P-AHoMepsl. Xumudeckue cBoiictBa. O-, N- U S-TiImMKo3HIBL
ITonmyuenue, cBoiicTBa, mpuMepbl. KauecTBeHHBIE peaKui Ha IIEHTO3bl U TEKCO3bI.

Tema 4.6. Omuro- m mosmmcaxapuapl. CTpoeHHEe W HOMEHKJATypa ojurocaxapuaoB. CpaBHUTEIbHAsS
XapaKTepUCTHKA PEaKIMOHHOW  CIIOCOOHOCTM  BOCCTAHABIMBAIOUIMX W HEBOCCTAHABIMBAIOIIUX
onurocaxapuaos. ITonucaxapuabl: Kpaxmai, IIMKOTEH, LIEIUII0JI03a.

Tema 4.7. Wnentuduxauus opraHuueckux coeauHeHuil. OmpeneneHrne (QyHKIMOHANBHBIX TPy
OpPraHUYECKUX COEAMHEHUN Ha PUMEPE JIEKAPCTBEHHBIX CPEJICTB.

Paznen 5 . I'ereponukinyeckue COeTUHEHUS

Tema 5.1. TlsaTuuneHHbIe TETEPOLUKIBI ¢ OAHUM TeTepoaroMoM. [ISTHUICHHBIE TeTEPOLUKIIBI C OJHUM M C
IBYMsl reTepoaToMaMu. ApOMaTHUYECKHH XapakTep MATUYICHHBIX TeTepOLUKINYECKUX COEAMHEHUH ¢
OJTHUM TreTepoaToMoM (Iuppoi, ¢ypaH, THOQEH) U C ABYMs rerepoaroMamu (IUpaszos, UMUAA301 U
tHa3on). OcCOOEHHOCTH apOMAaTHYECKUX CBOMCTB, CBSi3aHHBIE C INPHPOJON rerepoaroma. Peakiuun
aneKTpoduIbHOTO 3amenieHus (Sg) — HUTPOBaHKE, CYJIbOUPOBAHUE, TAJOICHUPOBAHKE, ATKUIUPOBAHUC
u anunupoBanue. OpueHTanuy 3amenmeHns. AunopooHoCTs GypaHa U nupposia. KucnorHo-ocHOBHBIE
CBOICTBA MUPPOJIA.

Tewma 5.2. IlaTuuieHHbIE TETEPOLUKIILI C IByMsI TeTepoaromamu. KHCIOTHO-OCHOBHBIC CBOMCTBA MHpa3oia v
umyazona. CTpoeHue U apoOMaTUYHOCTh MUPa30Jia, UMHUa30J1a U THazosa. Peakuuu 3ekTpoduibHOro
3aMellleHus], OpueHTalus 3amenieHnst. KucioTHo-0CHOBHBIE CBOMCTBA MMpa30Jia U UMU1a301a.

Tema 5.3. IllecTHuieHHbIE T€TEPOLMKIIBI C OJHUM IeTepOATOMOM. APOMAaTHUYECKUIl XapakTep a3MHOB.
Peakuun »nexTpomiib-HOrO 3aMelleHus B NMUpUAWHE, XuHOoJAMHe. OpueHTauus 3ameleHus. Peakuuu
HYKJICO(QHIBHOTO 3aMEIeHHs B TUPUANHE U XUHOIMHE. OCHOBHBIE CBOMCTBA a3UHOB.

Tema 5.4. IlecTtuuneHHble TE€TEPOLMKIBI C JByMs rerepoatoMaMu. CTpoeHHE U apOMaTHYHOCTb
IUa3uHOB (MUMPHUAA3UH, TUPUMHINH, NHpa3uH). CTpoeHHe U apOMaTUYHOCTh (eHa3nHa, (eHOKCa3MHa,
¢entnasuna. ConeobpazoBanue. TayroMepusi MUPUMUIUHOBBIX OCHOBaHHUM (ypalui, THMUH, HUTO3HH).
bapOuTypoBast KuCi0Ta, CHHTE3, JIJAKTUM-JIAKTaMHasl U K€TO-€HOJIbHAs TayToMepus. bapoutypatsl.

Tema 5.5. KonneHcupoBaHHble reTepouukibl. Ankanouasl. I[lypuH, cTpoeHHe, apoOMaTHYHOCTb.
I'mapokcu- 1 aMUHONIPOU3BOJHBIE ITyPHHA: TUIIOKCAHTHH, KCAHTUH, MOYEBasl KUCJIOTA, aJICHUH, TyaHHH.
MeTunpoBaHHble KCAaHTHHBI: TEO(UIUTUH, TeOOpOMHH, KodeuH. MypekcuaHas mpoba. Xumuyeckas
KJaccupukanus ankaaou10B. OCHOBHBIE CBOMCTBA, cojieoOpa3zoBaHue. AJIKAJIONAbl IPYNIbl MUPUAUHA:
HUKOTHH, aHa0a3uH, KOHUH. AJIKaJIOH bl TPYIIbl XUHOJIMHA: XUHUH. AJIKAJIOUIbI TPYNIbl U30XUHOJIUHA
U U30XMHOJIMHO(pEHAHTpEHa: MNamnaBepuH, MOpPQUH, KOJEHUH. AJIKaJOMAbl TPYIIbl TPOMaHa: aTpOIUH,
KOKaMH.

Pa3nen 6. IIpupoaHbie opraHMuecKUe COETUHEHUS.

Tema 6.1. Hyknennossie kucinotsl. CTpoeHHE HYKJICO3UJOB U HYKJICOTUAOB. I MAPOIN3 HYKIICO3UIOB U
Hykieotn108. Ctpoenne u 6uonornueckas pons PHK, THK, kodhepmentos HAJT" u HAID.

Tema 6.2. OMbUIsieMble TUOUABL. TpUAMITIUIEPUHBI (KUpPBI, Maciia). BeIciine KupHbIe KHUCIOTHI Kak
CTPYKTYPHBIE KOMIIOHEHTBI TPUALMIITIMIIEPUHOB (ITaJIbMUTHHOBAs, CTEAPUHOBAsI, OJIECMHOBAS, JINHOJIEBAS,
JUHOJIEHOBas ). XMMUYECKHE CBONCTBA TPUALMIIULIEPUHOB (THIPOJN3, TUAPOTCHU3ALNS, OKUCIEHUE).
AHanuTHYECKUEe XapaKTePUCTHKH XKUPOB U Macels (HOoAHOe YHCIo, YUCIO OMbUIeHHs). Bock, cTpoeHue.
Bricme ogHOaTOMHBIE CIUPTHI (LETUIIOBBIN, MUpULMIOBBIN). [Tuenunsiii Bock. Cnepmarier. TBUHBI.
®docharuanas kucnota. Dochomumuasl (pochaTuaunkoraMubl, GochaTuaIUIX0IMHbI). KUCTOTHBINA U
IETIOYHOHN TUAPOIN3 POChOTUIHIOB.
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Tema 6.3. Tepnenouasl. Ctepounsl. Knaccudukarus, oTaeIbHbIC NMPEACTABUTEIN MOHOIIMKINISCKUX U
onnmkyeckux (o-muHeH, 6opHeo, kamdapa) TeprieHoB. MEHTaH U €ro MPOU3BOIHBIC, TPUMEHSICMEIC B
MEIUIIMHE: MEHTOJ, TepnuH. Crepouabl. [pynmbel CTEPOWAOB: CTEPUHBI, JKCIYHBIC KHCIIOTHI,
KOPTUKOCTEPOHIBI, MY)KCKHE TIOJIOBBIE TOPMOHBI, JKEHCKHE IOJIOBBIC TOPMOHBI, arJIMKOHBI CEPACYHBIX
TTIUKO3HUIOB.

4. @DoHJ O1IEHOYHBIX CpeacCTB O IMCHUIIJINHE

4.1. ®opmbl 1 MaTepHalIbl TEKYLIETO KOHTPOJIS.

4.1.1. B xone peanuzanuu guctuiuinabl b1.0.15 Opranuueckass XUMHsT UCHOJIB3YIOTCS CJECAYIOIINE
(GOpMBI TEKyIIEro KOHTPOJSL YCIEBAaEMOCTH OOYyYarolIMXCS: KOJUIOKBHYM, KOHTpOJbHas paboTa,
CUTyallMOHHAs 3a/1a4ya, cobeceioBaHue, yueOHO-UCClIeJoBaTeNnbcKas paboTa, TeCT.

4.1.2. Marepuansl TEKyILLIEr0 KOHTPOJIS YCIIEBAEMOCTH.

[IpuMeps! TUIIOBBIX 3aAaHUM:

[Ipumep 3amanus yuyeOHO-UccJeqoBaTeJbCckO padorel. Pasznen 4. TerepodyHKIIMOHATBHBIC
coenuneHus. Tema 4.7. nenTudukanus opraHndecKuX COeINHEHHA.

3ananue: uACHTU(PUIMPOBATh HEU3BECTHOE OPTaHUIECKOE JIEKAPCTBEHHOE CPEICTBO.

C moMoIIbI0 Ka4eCTBEHHbIX PEAKIMHA U JaHHBIX YJIbTpaduoseTOBOM, HH(pPAKPACHON CHEKTPOCKOIUHN U
IIPOTOHHOI'O MAarHUTHOTO PE30HaHCAa YCTAaHOBUTh HAJIWYME B BbIAAHHOM COEAMHEHUM OJHOW WU
HECKOJIbKUX (YHKIHMOHAJIBHBIX TIpPYyNI M ero crpykrypy. Caenarb COOTBETCTBYIOLIMM BBIBOZ O
IPEAIoIaraeMoM JIEKAPCTBEHHOM CpEACTBE M3 CIHMCKA IPEAJOKEHHBIX JIEKApCTBEHHBIX CPENICTB.
OdopMHUTh TPOTOKOJI UCCIIEIOBAHMUS.

[Ipumep 3ananuii koutokBuyma. Pasnen 1. Teopernueckue ocHOBBI oprannyeckoil xumuu. Temsl 1.1-
1.6.

1. Ucxons u3 yerbipex (akTopoB (3JIEKTPOOTPULIATEIHHOCTh KHUCIOTHOTO IIEHTpa, HAMYHME WU
OTCYTCTBHUE COINPSDKEHHsI B aHUOHE KHMCIIOTHI, BiIustHUE D/ 1 DA 3amectuTesnell, BIMSHAE PACTBOPUTES)
CPaBHMUTE KHCJIOTHOCTb CIEAYIOLIUX AP COEAUHEHUN:

a).
COOH COOH
NO,
0).
OH
C,H,OH
B)

C,H.OH ; C,H,NH,

VYkaxute QakTop, 10 KOTOPOMY cpaBHUBAIU. OTMEThTE 3JIEKTPOHHBIE 3(PPEKTHI 3aMECTUTENEH.
Harmmmre Beipaxkenne K, v pKa 115 ypaBHeHus:
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CH,COOH + HOH === CH,c00 + H0"

2.HanmmuTe npoexiuonHsie popmysnsl Duriepa st ONTUYECKUX H30MEPOB COSTNHEHHMS:

Cl)H

CH,-CH,-CH-CH-COOH
|

CH,

VYKakuTe napel SHaHTUOMEPOB U AMACTEPEOMEPOB, HazoBuTe o D, L — HomeHknaType.
3.Hanummre hopMysbl TeOMETPUYECKIX H30MEPOB /ISl COSTUHEHHMS:
CH,-CH=C-NH,,
I
Cl

VYkaxurte E u Z uzomepsi.

[Ipumep curyaumonHbix 3agau. Pasznen 1. TeopeTtmueckue OCHOBBI Oopranudeckor xumuu. Tema 1.5.
OO1w1ast xapaKTepUCTHKA CIIEKTPAJIbHBIX METOOB.

1. Ilepen rpynnoil CHHTETHKOB HCCIIEAOBATEIbCKONW J1a0opaTopuu IOCTABICHA 3ajaya: ONpPEIeNUTh
COCTaB U CTPOEHME JIETYUEH KUIKOCTH - TOOOUHOTO MPOJyKTa TEXHOJOTMYECKOTO MpoLiecca.

[Tyrem »srneMeHTHOTO aHanmu3a WMH Obul ycTaHoBieH coctaB coenuHeHus: CeHio. B UK-cnexrpe
coenMHeHHs OblTa 0OHApy)KeHa MHTEHCHBHAs mojoca morsonienus mpu 2100 cm™, a B cmexrpe TIMP -
JBa OJMHOYHBIX curHaima npu o6=1,1 m.ja. m 6=2,9 M.A. ¢ COOTHOIIEHHEM HWHTEHCHUBHOCTEH 9:1.
Omnpenenure CTpOEHUE BELLIECTBA.

2. B npouiecce opraHn4eckoro CUHTE3a Hay4HbI COTPYAHUK MOIXy4Mi JBa u3omMepa coctaBa CsHs. O6a
COEJIMHEHUS NPU KAaTAIUTUYECKOM TMAPUPOBAHUU IPEBpAILAIOTCS B H-TIeHTaH, a B MK-cnekTpe nmeror
10JI0CY MOTJIOIEH s ¢ yacToToit 1650 cm™. B Yd-crekTpe 0J1H H30Mep UMEET MAKCUMYM HOIJIOIIEHHS
npu 165 M, a BTOpoii — ripu 225 HM. MHTEepnpeTupyiiTe ClieKTpaJIbHbIE JAHHBIE U YCTAHOBUTE CTPOCHUE
H30MEPOB.

3. O6bsicHUTE U3MeEHeHus, Ha0MogaeMble B Y D-criekTpax aHWIMHA IPU CMEHE pacTBOPUTEIICH:

B DTaHOJE Amax 288 M, £ 19000

B XJIOPOBOJOPOIAHON KUCTOTE Amax 270 HM, € 970.

[Tpumep koHTpoOJabHOII padorbl. Pasgen 3. ['omodyHkimoHanbHBIE coequHeHus. Tema 3.1.
I"amoreHnpon3BOgHBIE YTIIEBOJOPOIBI.

BUJIET Nel

1. Hanmwmmmre cTpyKTypHBIE GOPMYIBL: @) 2,2-TuMeTHI-3-X10p0yTana; 0) 4-0pom-3-
HUTPOXJIOpOEH30Ia.

2. TlpuBemuTe peaknuu XJIOPUPOBAHUS ITaHA, TPOMAHA, 2-METHIOyTaHa.
VYKaxXuTe yCIOBUS, HA30BUTE MPOITYKTHI.

3. Hanmmure ypaBHEHUs peaknuii 2-XJI0pOyTaHa a) ¢ HOAUCTHIM HAaTPHEM, 0) C HUTPUTOM KaJlHs
(KNOz2). HazoBuTe MpOAYKTHI.

4. OcymiecTBUTE CIEAYIONINE TPEBPAIICHHUS:
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socl, Mg

A — B

C,H,OH

5.IlpuBenure ypaBHEHUE pEaKLUUU XJIOPUPOBAHUSA HUTpoOeH307a. YKaxuTe ycioBus. HazoBute
MIPOYKTHI.

[Tpumep Habopa BompocoB codecenoBanus. Paznen 4. ['erepodyHkunonanbable coeauHeHus. Temsr 4.5.
Momnocaxapusl, 4.6. Onuro-, noaucaxapubl.

1. O nHamuumm Kakux (YHKIMOHAJIBHBIX TPYMI B TIIOKO3€ CBHUJETEIBCTBYET OOpa30BaHHE CHHETO
pacTBOpa CO CBEXENPUTOTOBICHHBIM ocaakoMm rujpokcuga meau (l1)? CpoiictBa Kakoro kiacca
COCMHEHUI NpOSBISET B ATOM peakuuu riaroko3a? Uro HaOmonaeTcs MpU HarpeBaHUU JTAHHOTO
pactBopa? KakoB xumu3M mnporekaromedl peakiuu? O HalIUYMM KAaKOHW Tpynmbl B TIIIOKO3€
CBUJCTENLCTBYET AaHHas peakuusa? [IpuBenure ypaBHEHUS peaKIIHii.

2. Kakoii XMMHYECKUH TIPOIECC MPOTEKAeT NpPH KUIISTUEHUU JIPEBECHBIX ONWIOK C  KOHII.
XJIOpOBOOpOAHOU KHcinoToi? Kakoe BemiecTBo 00pa3yercsi U3 MEeHTO3bI MPHU JallbHEHIIIeM HarpeBaHUU
peakunoHHoi cmecu? UYro Habmrogaercs npu A00aBIEHUU K PEaKIIMOHHOM cMecu anunuHa? IlpuBenure
YPaBHEHUsI pEaKIUil.

3. Uto HabmogaeTcst mpy B3aMMOICHCTBHH Caxapo3bl CO CBEKEOCAXKICHHBIM Tuapokcuaom meau (11)? O
HaJIMYMU KaKUX TPYyHIl B caxapo3e 3TO CBUAETENbCTBYET? UTO MPOMCXOIUT MpU HarpeBaHUM pacTBopa’
OO0bscHUTE, TOYEMY caxapo3a OTHOCUTCS K HEBOCCTAHABIIMBAIOIIUM AHCAXapUIaAM.

[Ipumep TecToBBIX 3aganmii. Pasmen 3. TomodyHkumoHanbHble coenuHeHus. Tembr  3.1.
["asioreHonpon3BOIHBIE YIIIEBOIOPOJOB, 3.2. ' MAPOKCUIIPOU3BOAHBIE YTIEBOAOPOIOB.
1. K nonyyeHuo raoreHporu3BOAHBIX YTIICBOIOPO/IOB IPUBEAYT CIACAYIONINE PEAKIIHH:
1. H4C - CH, -CH, -OH + PCL A. Bee
b. Toneko 1,23 u 5

O
=
2. Hyc-CZ + Br
OH B. Tonbko 1,3u 5

3. H,C=CH-CH; + HI I'. Toneko 1,2,3u 4
4. HyC - (|:H -CHz + K I. Tonsko 1,3 u 4
Br

5. HsC - CH, - CH; + HCI
2. HpHBeI{eHHBIM B KOJOHKe 1 COCANHCHUAM BBIGCpI/ITG COOTBCTCTBYIOIINEC UM HAa3BAHU U3 KOJIOHKH 2:

Komnonka 1 Kononka 2

[ HsC-S*- CH _Cszl - A. Metumruicynbhos
1.

b.Otunmeruncynsdpon

HsCH;
HaG—S —CH,CHg
2. //\\

B. Moana numetnnn3o0yTrincyabGOoHuUs
I'. Uoann tumMeTuiiBTOp-0y THICYIb()OHUS

J. Metmwmruncynbdokcun

3. B KakoM M3 HWKCNPUBEIACHHBIX COYCTAHUN HET COOTBETCTBHS MEXKIy HA3BaHHEM U CTPYKTYpPHOU (hopmyJioi
rajoreHajikaHa?

A. CH2Br-CH2Br 1,2-mubpomsTan
B. CH3-CHBr, 1,1-mubpomaTan
F F
F> C-Cé F nepdropaTaH
B.F~ °F
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I'. CH3-CH,-CH2-CH»-Cl BTOP-OyTHIIXJIOPU
1. CHBr3 o6pomModopm

4. OCHOBHBIM TIPOJYKTOM B3aUMOJEICTBHS MEHTAHONA-2 ¢ KOHIIEHTPUPOBAHHOM CEpHOI Kucnortoi mpu 140 °C
SIBIIIETCS] COEMHEHNE!

A. CH,=CH-CH,-CH,-CHj3 I. CH3-CH2-9H-CH2-CH3
B. CH3-CHz-O-CH,-CHz-CHs SOsH
B. CHS-?H-ClH-Cl-Iz-CHs J1. CHs-HC=CH-CH,-CH3
OHOH
5. BC[ZHO ITOKa3aHbI HpOHyKTI)I CHC}:[yIOHH/IX CXEeM peaKuHﬁZ
C,Hl
—OH + 25, HsCs —0OH + HI
1.
O o)
CHs-CH--CZ .
2. CoHsl + TONa g CHeCHEC_ ey
CHs-CH-CHo — | CHa-CH-Chg | O N2OH, CHs-GH-CHs + NaCl + H:0
| |+ NHz
3 Cl NHs3
AlCI
Hsc—(/_\>—Br + CLb% H,e—/ H—Br +HCI
. 4

Cl@— CH2Br+KCN —» Cl@CHZCN +KBr
5.

A. Tonwvko 1,2,3 1 4; b. Toneko 1,2,3 u 5; B. Bee; I'. Tonbko 2,3 u 4; 1. Tonpko 2,3,4u 5
6. Kakne u3 NMpUBEICHHBIX B KOJOHKE 2 CXE€M peakluii COOTBETCTBYIOT THIIaM TNpEBpAllleHWi, Ha3BaHHBIM B
KoJIoHKE 17

Kononka 1 Kononka 2
1. DnexrtpodmibHOE 3aMeleHHEe
2. HyxkneodunbHoe 3aMerieHre A @ON+aH Cl - @O-IHNa Cl
Br
@OH + 3Br,— Bf@om 3HBr
B. NBr

B. C,Hs0H + Na —» C,HsONa + H
I'. CbHsOH + PCls — C,HsCl + POCl3 + HCI

HC- CH,- CHy-OH 125949,

HiC-CH=C
1 H,0 3 H

7. S-X.TIOI)FCKC&H MOXET B3aPIMO}.IeI>iCTBOBaTB CO CJICAYIOIIMMU pCarCHTaMu:

1. NaCl A. Tonpko ¢ 2,3,4u 5
2.Cl, Bb. Tomeko c 1,2 u 3
3. C;HsSNa B. Tomekoc 1,2,4u 5
4. C;HsONa I'. Bcemn
5. NaNO, J. Tonpko c3,4u 5
8. HeBepHO mokaszaHbl MPOIYKTHI CICAYIOUIUX PEAKIIHA:
1. CsHs0H + NaOH — CsHsONa + H,0O A. Bcex
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2. CoHsOC,Hs + HCI — CoHsOH + CoHsCl Bb. Tomeko 1 u 3

3. C2HsOH + NaCl —» C;HsONa + NaCl B. Tonpko 2 u 3
H* I'. Tonbko 1,3 u 4
4. C,Hs0H + CoHs0H —— CoHsOCHs + H.0 J. Tonbko 1,2 u 4

5. CoHs0H + H,SO4 — CoHs0SOsH + H.O
9. XuHOHBI 00pa3yIOTCSI B PE3yJIbTATEe OKUCIICHUS CICIYIONIMX COCTUHEHUI:

OH A. Tompxko 3 u 4
- —OH B. Tompko 1 u 2
1. 2. 3.
HO B. Tonpko 1,3 u 4

OH

e e
OH

10. I'anorenankan cocraBa CsHsCls, comepxamuii B ciekrpe [IMP aBa cunrnera mpu 2,2(3H) u 4,02(2H)
M.J. UMEET CTPOCHUE:

A. CH.CICCI,-CH;s I'. CH,CI-CHCI-CHCI

Bb. CH,CI-CH,-CHCI, II. CH,CI-CH2-CHs3

B. CCl3-CH,CHs

I'. Tonbko 4 u 5
J1. Bece

4.1.3. lllkana oueHuUBaHus AJi TEKYIIEr0 KOHTPOJIS.

YuebHo-uccienoBaresbckass padora. Pasmen 4. [erepodyHkunonanbHbie coenuHenus. Tema 4.7.
Nnentudukanus opraHn4ecKux COeMHEHUH.

OneHka «OTOUYHO»: oOOydaromuiics 0e30mMO0YHO WACHTU(UIMPOBAT 3aJaHHOE OPTaHUYECKOe
JIEKapCTBEHHOE CPEACTBO: IPOBEJI KAuyeCTBEHHBIM aHalIM3 BEIECTBa, IPOAHAINW3UPOBAN JIaHHBIE
KayeCTBEHHOI'0 aHaJIN3a, WHTEPIPETUpOBall U 00padoTan CHEKTpaJibHble JaHHbIE BEILECTBA, CleJIall
BBIBOJ] O €r0 CTPYKTYpEe M CTPOCHHM U OIPENENIWI €ro CPeaH MPeI0KEHHBIX JIEKAPCTBEHHBIX CPEJICTB;
IpaMOTHO O()OPMHUIT TPOTOKOJ UCCIICAOBAHMUSL.

OneHka «XopoIo»: 00ydaromuics BEpHO MACHTU(ULIHPOBAT 33aJaHHOE OPraHWYECKOE JIEKapCTBEHHOE
CPEICTBO, HO JOIYCTHJI HE3HAYUTENbHbIE OINOKH HA OJJHOW WJIM JIBYX CTaJHSIX UCCIIETOBaHMUS.

OneHka «yAOBIETBOPUTENBHOY»: OO0yYarolmMiics BEPHO HIACHTHU(QHUIMPOBAI 33aJaHHOE OpPraHHMYEcKOoe
JIEKapCTBEHHOE CPEJCTBO, HO JOIYCTHJI OIIMOKHM Ha TPEX U O0siee CTaAUSIX UCCIIEOBAHMUS.

O1eHKa «HEYJOBIETBOPUTEIBHO»: 00YUaIOIIMIACA HEBEPHO MJIEHTU(DUIIMPOBA 3aJJaHHOE OpraHUYecKoe
JIEKapCTBEHHOE CPEJCTBO.

KoanoxkBuym. Paznen 1. Teopernyeckre ocHOBbI opranudeckoit xumuu. Temsr 1.1-1.6.

O1eHKa «OTIMYHO»: 00YYarOLIUiicsl CpaBHUBAET 3aJJaHHbIE COSAMHEHUS 10 KUCIOTHOCTH U OCHOBHOCTH,
BBIIETISIET CpeN HUX 00Jiee CHIIbHOE COEAMHEHHE, apTyMEHTUPYET CBOM oTBET. OOyUarouuiics BblIEIsIET
aCUMMETPUYECKHI IIEHTP MOJIEKYJbI, OIpEAesieT KOJIMYECTBO CTEPEOM30MEPOB, H300pa)kaeT HX C
nomotipio Gopmyn dumepa, kraccudumupyer ux mo D,L- u R,S- HOMenknarypam. OOydgarormmiics
BBIJIETISIET COEIMHEHMS], CYIIECTBYIOIINE B BUIE T€OMETPHUUECKUX U30MEPOB, N300pakaeT 3TH U30MEPHI,
KJ1accu(UIUpPYeT UX Mo MUC-TpaHC- U E-,Z-HOMEHKIIaTypaM.

O1eHKa «XOpoIIo»: 00y4JaroIMics CPABHUBAET COECAMHEHUS MO KUCIOTHOCTU-OCHOBHOCTH, HO HE MOKET
4ETKO apryMeHTHpOBaTh cBOil oTBeT. OOyuarommiics BBLIEISIET aCUMMETPHUUECKUH IEHTP MOJEKYJIbI,
orpeNieNiieT KOJMYECTBO CTEPEOM30MEpOB, H300pakaeT UX C nomomblo ¢opmyn Dumepa,
knaccupunupyer ux no D,L- u R,S- HOMeHkaTypam, HO J0ITycKaeT He3HAUUTeNbHbIE OUTMOKHA HA OHOM
U3 ATAloB, 3a UCKIIIOUEHUEM MepBoro. OOyJaromuiics BbIIEISET COCIMHEHUs, CYIIECTBYIOIINE B BUIEC
TreOMETPUYECKHUX H30MEPOB, M300pa)KaeT 3TU H30MEphI, KiaccuuuupyeT X Mo Luc-, TpaHc- u E-Z-
HOMEHKJIATypaM, HO JIOMyCKaeT He3HAuMuTeJIbHble OMMOKM Ha OJHOM M3 3TaloB, 33 HCKIIOYEHHEM
MIEPBOTO.
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OneHka «yJIOBJIETBOPUTEIBHO»: OOyYaroIIMHCA CIpaBISETCS CO BCEMH 3aJaHUSIMU, HO JIOIMYCKaeT
3HAYUTENIBHBIE OITHOKH.

OneHka «HEYIOBIIETBOPUTEIHHO»: OOYYAIOIIMNACS HE CIPAaBISETCS C MOCTAaBICHHOW 3amaucii OojbIe,
YEeM B MOJIOBUHE 33/IaHUH.

Curtyauunonnble 3agaumn. Paznen 1. Teopernueckue OoCHOBBI opranuueckoi xumuu. Tema 1.5. O6mas
XapaKTEPUCTHKA CIIEKTPAJIbHBIX METOJOB.

OneHka «OTJIIMYHO»: OOYyYaroUIMiicsi aHadM3upyeT CIEKTPOCKONMHYECKUE JAaHHBIE COEAMHEHUS,
MHTEPIPETUPYET U IPUMEHSET UX JJIs1 YCTAHOBIIEHUS CTPYKTYpPbl COEIMHEHUS], YCTaHABIUBAET CTPYKTYPY
COEIMHEHMS], apTyMEHTUPYET CBOM OTBET.

OneHka «XOpomo»: OOYyYaroIIMICS aHAIM3HPYET CHEKTPOCKONMUYECKHUE JaHHBIE COCIMHEHUS,
UHTEPIPETUPYET U MPUMEHSIET UX VISl YCTAHOBJICHUS CTPYKTYPbl COSIMHEHUS], YCTAaHABIUBACT CTPYKTYPY
COEJIMHEHMS], HO HE MOXKET apryMEHTUPOBATh CBOM OTBET.

OrneHka «yHOBJIETBOPUTEILHO»: OOYYAIONIUICS CHPABISIETCS CO BCEMU 3aJaHUSMHU, HO JOMycKaeT 2-3
OILIMOKHU.

OrneHka «HEYTOBIETBOPUTEIHLHO»: 00yYaroIMiics He CIPaBIsSETCs ¢ MOCTaBICHHOMN 3a/1adyeil B MOJIOBUHE
3aaHui u Oosee.

Koutposabnass pabora. Pazmen 3. TomodyHkumonaneHbie coeauHenus. Tema 3.1.
["asioreHnpon3BOAHBIE YTIEBOAOPOIBI.
OneHka «OTIMYHO»: OOy4YaroIIMiCA HMCIHOJb3YET, aHAIW3UPYeT TEOPETHUYECKHE NaHHbIE O CHocobax

[IOJIy4eHUsT M  CBOMCTBaX TaJOrEHNPOM3BOAHBIX JUIsl  pewieHus 3aaaHuid. Jlaér Ha3zBaHus
raJIOrEHIPOU3BOIHBIM nmo 3amectutensHoil HoMenkinarype WMIOIIAK wu 1o panuonanbHOM
HOMEHKJIATypE.

OneHka «XOpoIlo»: 00ydYaroIIMicA HCIOJIb3YET, AHAIU3UPYET TEOPETHUYECKHE HaHHbIE O CIocobax
MIOJIy4EHHUSI W  CBOWCTBAaX TaJOICHIPOM3BOJAHBIX JUIs  pelleHus 3ajJaHuil, Ja€r Ha3BaHUs
raJIOr€HIPOU3BOAHBIM 110 3amecTuTeNbHOU HOMeHKnarype MIOITAK u no panmonaibHON HOMEHKIIATypeE,
HO COBEpIIAeT 2-3 He3HAYUTENIbHBIX OIIUOKH.

OrneHka «yIOBIETBOPUTEIBLHO»: OOYYArOMIMIACS CIPABISETCS CO BCEMHU 3aJaHUSIMHU, HO JOMyckaeT 2-3
OILITUOKHU.

Or1eHKa «HEYIOBIETBOPHUTEIIBHO»: 00YUaIOIIUICS HE CIPABIIAECTCS C MOCTABIEHHOM 3a7a4eil B MOJOBUHE
3ajaHuil u Ooiee.

CobecenoBanue. Paznen 4. ['erepodyHkimonanbubie coeauHeHus. Tembl 4.5. Monocaxapunbl, 4.6.
Onuro-, moaucaxapuabl.

Onenka «3auteHo»: 1) oOywaromiuiicss MpoBOIUT TaOOPATOPHBIN MPAKTUKYM, 2) 0hOPMIISET MPOTOKOI
MPaKTUKyMa, 3) OTBeYaeT Ha BOMPOCHI coOeceI0BaHMsI.

OrneHka «He 3a4TEHO»: 00YUaIOUIHIiCs HEe BBHITIOMHSAET OAMH U O0Jiee U3 BBILIETIEPEUNCIEHHBIX TYHKTOB.
TecroBsbie 3aganus. Paznen 3. 'omodyHkunoHanbHBIE coequHeHus. Tembl 3.1. [anoreHonpon3BoaHbIe
YIJIEBOAOPOIOB, 3.2. ['MaApOKCUTIPOU3BOIHBIE YTIIEBOIOPOIOB.

Or1eHKa «OTJIMYHOY: o0ydarommuiicss BepHo oTBeTui Ha 90-100% BompocoB.

Or1reHKa «XOpOIIO»: 00yJarOITUICs BEPHO OTBETHII Ha 75-89% BOTIPOCOB.

Or1eHKa «yA0BJIETBOPUTEIHHOY»: 00yUaromuics BepHo oTBeTHI Ha 60-74% BOTIPOCOB.

O1eHKa «HEY/I0BIETBOPUTEIHHOY»: 00yYaIOLIHiics BEPHO OTBETUII MeHee yeM Ha 60% BOIPOCOB.

4.2.1. IIpomexxyTo4Hast aTTecTalus NPOBOIUTCS B (hOpME YCTHOTO 3K3aMEHa.
4.2.2. OueHOYHBIE CPECTBA AJIS IPOMEKYTOUHOM aTTECTALUH.
ITpumep sK3aMeHalIMOHHOTO Ouera

| Ne | 3amanne | paBubHSIT | Kommeren
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/1 OTBET U
WHJIUKATOP
1 HO 3-(1-runpokcu — | OIK-1
2- NIOIIK-
CH-CH,-NH-CH, - HCI METUJIAMUHO)3TH | 1.1.
| ndeHon
OH
Mesaton (pennm dpun)
JlaliTe Ha3BaHWE MO 3aMECTUTEIBHOW HOMEHKIIAType
NIOITAK.
2 HO sp? sp® OIIK-1
NAOIIK-
(|3H-CH2-NH-CH3 - HCI 1.1.
OH O6o3HaubTe
TUOpUAN3AIMIO ATOMOB YIJIEpOo/ia B apOMaTHUYEeCKOM
KOJIBLIE ¥ B T ()aTHIECKON LIeIH.
3 CKOJIBKO CTEpEOM30MEPOB BO3MOXKHO i AaHHOM | OguH OIIK-1
MOJIEKYJIbI? XUpaJIbHBIN NAOIIK-
HO LEHTP. 1.1
JBa
C|:H-CH2-NH-CH3 - HCI crepeousomepa
OH
4 OTMeThTE IpYIIIY, TPOSBISIONIYIO OTPUIIATEIHHBIN DEHONIBHBIN OIIK-1
WHYKTUBHBIN U TIOJIOKUTEIIbHBIA ME30MEPHBIN TUIPOKCHIT NAOIIK-
AIIEKTPOHHBIE IPPEKTHI. 1.1.
HO
OH
5. O0603HaubTe ¥ HA30BUTE BCE (DYHKIIMOHAIBHBIE DeHOoNIbHBIN OIIK-1
HO THAPOKCHIT NJIOTIK-
CnuproBon 1.4.
CH-CH,-NH-CH, - HCI THUJIPOKCHIT
(BTOpHUYHBIIN)
IPYIIEL OH Bropuunbie
aAMUHBI
5] Hcnonb3ys cripaBoYHbIE JaHHBIE, IPEATIOI0KUTE BanentHbie OIIK-5
XapaKTePUCTUYECKHUE TTONOCHI roriomenus B K- kosnebanus OH- | UAOIIK-
CIIEKTpE TpyIIIbI 5.1.
HO JIMATTa30H

CH-CH,-NH-CH, - HCI

OH

3650-3000cm™

Banentnrie
kose0anusa NH-
TPYIIIIbI

JMara3oH
3500-3300cmt
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HO

CH-CH,-NH-CH, - HCI

OH
IIpennoxure IIMP-criekTp mornomeHus ¢ yka3aHueM
BEJIMYMH  XMMHYECKHX  CIBUIOB  IIPOTOHOB U
MYJIbTUIUIETHOCTH CUTHAJIOB.

[Iporonst CH3 —
IpYMIIBI

Hymier
xuM.casur (,3-

1,3

[Iporonsr CH2 —
TPYIIIBI
Tpunner
xuM.casur 0,6-
1,6

[Iporonst CH —
TPYIIIIBI
Tpuruier
XuM.casur 1,3-
4,0

[IpoTonsr Ar —
TPYIIIBI
MynpTumier
XHM.CIBHUT 6,5-
8,3

[Ipotonsr -OH
crapTa
Cunrier
XuM.casur 2,0-
45

IIpotonsr -OH
(dbenona
Cunrier
XHUM.CABHUT 4,5-
9,0

[Iporon NH
CHHIJICT
xum.casurl,0-2,9

OIIK-5
WJIOTIK-
5.1,

IIpuBenuTe peareHTsl a, ¢ U MPOMEXKYTOUHBIA TPOTYKT
B

a —[UaHuJ Kanus
C- XJIOPUCTBIN
aneTun
B-IIPONIaHOBAs
KHCIIOTa

OIIK-1
WJIOTIK-
1.1.

— -

\/CI

2 H,0, H*

\/CN _—

fff

XJIOPUCTBIN ATUIT
IIponanonutpun
[IponanoBas
KHUCJIOTa
XIOpaHTuapH I
MIPOIIaHOBOM
KHCJIOTBI

OIK-1
WJIOTIK-
1.1.
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HasoBure Bce coennHeHus.

10 [IpuBeaute CIIEKTpaJibHbIE XapaKTepUCTUKHU | BaneHTHbIE OIIK-5
KOHEUHOro mnpoxaykra npespamenuii (MK-, SIMP ‘H- | xone6anus CO- | UJIOTIK-
CIIEKTPOCKOITHH ) IPYIIIbI 5.1.
\/CI 0 nMara3ol

’ /—< 1800 -1680cm™
cl SIMP*H-
a CHEKTPOCKOMUS
¢ IIporonst CH3 —
2 H,0, HY TPYUIIBI
\/CN —_— B Tpuruier
xuMm.casur (,3-
1,3
[IpoTtonst CH2 —
TPYIIIBI
KBagpymner
xuM.casur 0,6-
1,6
11 B peakiuu ykcycHOM KHCIIOTHI € COAON 00pazyercs... | Auerat HaTpus OIIK-1
VYraekucnsiii raz | UJOIIK-
H BOJIa 1.1
12 [Mpoaykramu 6en3o0it HOM KKCA0THI ¢ PCls siBistrotest... | Xmmopanruapua OIIK-1
OeH301HOI NIOIIK-
KHUCIIOTHI 1.1
®dochopun
XJIOpUT
XJIOpOBOAOPOA,
13 TuMHIUH COCTOUT U3 TumMuH OIIK-1
pubodypanosa NOIIK-
1.1
14 [llenounoii  rupponn3 5-anmeHnoBO  KHCIOTHI | AJIEHO3HH OIIK-1
HPUBOIUT K 00OPa30BaHMIO. .. muruapodocdar | UAOIK-
1.1
15 ['maponus cioxHOro 3¢upa UIET M0 MEXAHU3MY ... Hyxneodunp OIIK-1
HOE NOIIK-
3aMelIeHne 1.1
16 PEAKIMU PAIUKAJIBHOI'O 3BAMELIEHU A B AJIKAHAX A OIIK-1
1. mpoTekaroT Ha A.1lu?2 NJOIIK-
cBeTy B.13u4 11
2. unyty Haubonee B.2,3u4
Pa3BETBJIEHHOTO I.12u4
atoma «C» /1. Bce
3. IpUBOASAT K
00pa3oBaHUIO
AJIKEHOB
4. 3TO OKHUCIIEHUE

17 OCHOBHbIM  MPOJAYKTOM  ®OTOXMMUYECKOIO | OIIK-1

FPOMUWPOBAHUSA 2-METUJIBYTAHA ABJISAETCSA " ﬂOHK-
1.1
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B
A, HiC-CH-CH,-CH; b. I B. Br-CH, - CH -CH, -CH,
H,C- C - CH, - CH; ]
| CH;

CH,Br
CH;

Br

I
. HyC-CH-CH -CH, . HC-CH-CHy-CH Br

CHzBr CH20H CHLCI

—»A——>»F ——>»B —>

CH, CH,
18 2-METWUJI-2-BYTEH OBPA3YETCS B PEAKIIUAX T OIIK-1
Al,O4, t° NJIOIIK-
1. H3C—?H-C|ZH -CH; —_— A.124u5 1.1
CH; OH o b.34wus
2. HyC- ,CH - CH -CH, —>KOH (cmmpr) ! B.1u5
CH; Br I'. Bcex
0
3. HyC - CH - CH -CH, Zn (mbLb), t H.2u4d
& a
HzSO4 (K)
4. H;C- 'CH-$H -CH; ————2 %
CH; OH
o KOH 0
5. HyC- CH, -C- CHy 2 (cmupr)
Cl
19 JULSL ALIETUJIEHOBBIX YTJIEBOJIOPOJIOB | B OIIK-1
CITPABEIJINBO YTBEPXJIEHUE " I[OHK-
A. MOHO MOJYYUTh TUAPUPOBAHUEM ATKEHOB 1.1
b. He B3aUMOIEWUCTBYIOT ¢ OpPOMOBOIOPOIHOM
KHCJIOTOMH
B. B3aumoieficTBYIOT ¢ OpOMHOI BOAOM
I'. BcTymaroT B peakiuio JerupupoBaHus
J1. He moIBepraroTCs BOCCTAHOBIICHHUIO
20 B PEAKLIUSIX Se 3AMELLEHUE B META-IIOJIOXKEHUE OITK-1
XAPAKTEPHO JIJIS1 COEJIUHEHUI WJIOTIK-
NO, Br OCH;,4 C,H; 11
1. i 2. i 3. t 4, t
SO;H
5.
A.1u2 b. Bcex B.3,4us5 I'lus
O.2u3
271 B PE3YJIbTATE [IPMBEJIEHHbBIX OIIK-1
[MOCJIEJIOBATEJIbBHOCTEl ~ PEAKIIUIA  OBPA3YETCS WJTOTIK-
COEJAMHEHUNE 1.1
CHs '
Br2/AICI3 Brz, t° HOH SOCl

? .2 .0,

A
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CH2Br CHCl

r. OH . Br
29 KAUYECTBEHHBIMU PEATEHTAMU HA COEJUHEHMS 1 | 1-[ OIIK-1
1 2 ABJISIKOTCSA 2-B u I[OHK'
1. C;HsOH A. NaNO,/HCI 1.4
@ B. [Ag(NH2)2]OH :
OH B. [CeHsN*=N]CI
2 T. KszzO7/H+
Py
' HC—Cs g
23 JULS TIPOITAHOJIA-2CIIPABE/UIVBbI Y TBEPXK/IEHUS: B OIIK-1
1. 0O6pasyer ¢ yKCYCHOM KUCIOTON CIOKHBIN dup UJIOTIK-
2. OKUCISICTCS B POITMOHOBBIN aJIbJICTH/T 1.1
3. ero MOXKHO OOHAPY>KUTH C TIOMOIIIBIO UJIOIIK-
po6sI JIykaca (ZnCla/HCI) 1.4
4. Ipy HarpeBaHUH €ro C BOJOOTHUMAIOIIIM
CPEICTBOM 00pa3yeT MpOMICH
5. Ipu BOCCTaHOBJICHUH 00pa3yeT MpOIeH
A. Bce
b.1,3u4
B.1u4
I.24us
H.14us
24 KOHEYHBIM _ IIPOJYKTOM CIEAYIOUMX | B OIIK-1
ITPEBPAIIEHUU ABJISIETCAH UJIOIIK-
2 1.1
C,H;-Cl 2H,0 (OH) HNO,
N-K > A > p —— >R
oo’
OO
1. [C,HsNH-N =0] 2. C,Hs-OH + N, 3. [C,HsNH;]"NO,"
o)
N N-NH-C,Hj . QITI _CH,-CH,
> N =0
Al b.2 B.3 I.4 .5
25 JUIS XJIOPUJIA ®EHWJIJIMA3ZOHUSI C BLIIEJEHUEM | B OTIK-1
A30TA UJIYT PEAKLIUU WJIOTIK-
CuCl, ¢ 1.1

I lC6H5N+ENIC1' — >
T KLt
2. lC6H5N_N]C1 >

C6H50H, NaOH

v

_I_
3. |CHsN=N]|cr

+ 0

4 |cgN=N | GO €
_I_

5. [cHsN=N | M

A lu2

b.12u4
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B.1,3u4
T'. Bce
H.124u5

26

KOHEYHBIM ITPOAYKTOM PEAKIIMU ABJIAETCA

CO,, satem HCI
H5;C -CH - CH, -CH,-MgBr -

CoHs
A. 3-MeTHIIIEHTaHOBAS KUCI0TA
b. 3-MeTuimenTaHON
B. 4-sTunnenranoBas KECIOTa
I'. 4-meTnnrekcaHoBas KHCI0Ta
J1. 4-meTunrexkca"aib

OIlK-1
UJIOIIK-
1.1

27

PEAKIIMMN 1 U 2 IMTPOTEKAIOT COOTBETCTBEHHO IIO
MEXAHU3MY

Y,
1. H3C-CH2—CZ +PCly —>
OH

O
Y
2.H,C = CH- CH, -C/ + HCl——>
OH

N

A. pasuKanpHOE 3aMelICHHEe

b. nykneopunpHOE 3aMerienne

B. anexTpodunbHOE 3aMeleHne

I'. HykIIeopHIbHOE TPUCOCTMHEHNE
J.3neKkTpouIIbHOE IPUCOCTHMHCHUE

1-b

OIlK-1
WJIOTIK-
1.1

28

D-PUBO3E COOTBETCTBYET CTPYKTYPHAS ®OPMVIJIA

A2 A2

~H ~H
H-OH H-OH
H--OH H--OH
HO—+—H H-+OH
A CHOH ; CH,OH

A2 A2

CH,OH

OIK-1
WJIOTIK-
1.1

29

B PE3VIJIBTATE [IPYBEJIEHHOM
IMOCJEJOBATEJIBHOCTH  PEAKIIUMA  OBPA3VETCS
COEJJMUHEHUE

OIK-1
WJIOTIK-
1.1

22




CH, - COOH  2NH, Harpes Harpes 2Zn
—_ . ———— . > 5
CH, - COOH H;0 -NH, -2Zn0
U\ N\ L) L) [\
N N (0]
N 0 ) )
A. B. B. T. A
30 B PE3VJIbTATE _ TIPUBEJIEHHOI | A OIIK-1
NOCJIEJJOBATEJIBHOCTU ~ PEAKIIMI ~ OBPA3VETCS WJIOTIK-
COEJVMHEHUME 11
HNO '
®ypbypor 3 o CDeHmnrM,qpasle: ’
I3 0 )
1. OaN" g7 "CH=N-NHCeHs , H,N" N~ “CH =N - CgHs 5, FaN o7 CHs
NO, '
LN )\
4. O;N"Ng” CH=N-NHCgHs 5 o~ "CH =N - NHCgHs
Al b.2 B.3 r.4 .5

4.2 .3. llIxana orieHUBaHUS.

O1eHKa «OTIIMYHO»: 00yYaIOIIMICs TPaMOTHO UCIIOJIb3YeT TEOPETUUECKUE OCHOBBI OPIraHUYECKOH XUMUH
JUIi  TIPOTHO3UPOBAHMs CBOMCTB COEAMHEHUH, aHaIM3UpyeT U KiIacCUUUUpPYyeT OpraHuuecKue
COEAMHEHUS 1O (PYHKIMOHAIBHBIM IpYyNIaM U MPOSBISIEMbIM CBOMCTBAM, OCYLIECTBISIET (PU3MKO-
xummdecknit (MK-, SIMP H-cnexkTpockomnuu) ¥ XHMMYECKHil aHANM3 OPraHUYECKOTO COEIMHEHHMS
(KauecTBEHHbIE peaklUy Ha PYHKIIMOHAIbHBIE TPYIIIIbI).

OneHka «Xopouo»: o0yJaromuiics CHpaBiseTcsl C BBILIE MMEPEUNCICHHBIMU 3a/IaHUsSMHU, HO JIOIYCKaeT
HE3HAYUTENIbHbIE OIIHUOKH.

OreHka «yIOBJIETBOPUTEIILHO»: O0YYaIOLIUIiCS CHpaBiIsieTCss CO BCEMU 3aJaHMSIMU, HO JIOMycKaeT 2-3
OLINOKH.

OneHka «HEYJIOBJIETBOPUTEIBbHO»: OOydYaloluiics He chpaBisercss ¢ OOJBIIMHCTBOM  3aJlaHHM
HK3aMEHaIlMOHHOI 0 Ouera.

4.3. CoOTBETCTBUE OLIEHOYHBIX CPEJCTB MPOMEXKYTOUHOM aTTecTallMM 0 JUCHUIUIMHE (HOPMHUPYEMBIM
KOMIIETEHIUSIM

Kon nnaukaropa
Ko xommereHmmu JOCTHOKCHHI OueHoYHbIE CpeACTBA MPOMEKYTOUHOM aTTeCTalluu
KOMIIETEHITUM
OIIK-1 NJIOIIK-1.1
NJIOIIK-1.4 Teer
OIIK-5 NJIOIIK-5.1

4.4, KpI/ITCpI/II/I OLICHKHU C(bOpMI/IpOBaHHOCTI/I KOMIIETCHIIUN B paMKax HpOMC)KyTO‘-IHOﬁ arrecTaguu I10
JAUCITUITIIINHC

Kox Kon CrpykrypHsle | Kpurtepuu oneHkn chopMupOBaHHOCTH KOMIIETEHIH
KOMITe- MHMKATOpa AIIEMEHTHI
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TEHLIUU JOCTHKEHHS | OLICHOYHBIX
KOMIICTCHIIN CpeACTB He chopmupoBana CdopmupoBana
u

He umeer npeacrasinenue | Mmeer npeacraBieHue
0 CTPOEHUU BELIECTBA, 0 CTPOEHUU BEILECTBA,
MIPUPOJIE XUMUYECKOMN IIPUPOJE XUMUYECKON
CBA3U U XUMHYECKUX CBSI3UN XUMHUYECKUX
CBOWCTBaxX COCIMHEHUN. CBOMCTBax COEIMHEHHI
He ymeert onpenenars YmMeeT onpenenarsb
(YHKIIMOHATBHBIC TPYNNB | (YHKIIMOHATHHBIE TPYIIITHI

OITK-1 NJO0IIK-1.1 B CTPYKTYpC B CTPYKTYpC

UJIOIIK-1.4 OpPraHUYECKOro OpraHUYECKOro
COCIMHEHUS U HE COEIMHEHMS U MpeJjiaraet
MpeJiaraeT BapuaHThI BapHaHTHI WICHTU(UKAIINN
HJEeHTU(DUKAITIN WX OCHOBHBIMHU (DPU3HUKO-
TecT WX OCHOBHBIMHU (DU3HUKO- XUMUYECKUMHU U

XUMHNYCCKUMU U XUMHUYECKUMHU METO1aMU
XUMUYECKUMH METOJaMU aHanM3a
aHanan3a
He umeer npencranenue | Mmeer npeacraBinenue oo
00 OCHOBHBIX METOIMKAX OCHOBHBIX METOJIMKAX
HCCIEAOBaHUSAX. UCCIIEA0BAHUAX.
He ymeer npoBoauTh YMeer npoBOIUTH

OIK -5 WJTOTTK-5.1 JKCIIEPUMEHTAIIbHbBIC AKCIIEPUMEHTAIIbHBIE
HCCIIEA0BaHUS 110 UCCIIEA0BaHUS 11O
3a/IaHHOU METOJUKE U 3aJIaHHOW METOJMKE U
HWHTEPIPETUPOBATH MHTEPIPETUPOBATH
IKCTIIEPUMEHTAIIbHBIC AKCIIEPUMEHTAJIbHBIE
JTAaHHBIE. JTaHHBIE.

Komnerennust cuutaercs cHOpMUpOBAaHHOH Ha YypoBHE TpeOOBaHMH K JUCLHUIUINHE B
COOTBETCTBUHM C OOpa30BaTeIbHONW MPOrpaMMOM, €cau MO WTOraM HPUMEHEHHUS OIICHOYHBIX CpECTB
MIPOMEXYTOUYHON aTTecTalil WM MX OTHENIbHBIX JJIEMEHTOB pEe3ylbTaTbl, JIEMOHCTPHUpPYEMbIE

oOyJarolumMcsi, OTBEYat0T KPUTEPUIO CHOPMUPOBAHHOCTH KOMITETEHINH.

Ecnu mo utoram mpoBeeHHONW MPOMEKYTOUYHOM aTTeCTAMKM XOTs Obl OJTHA W3 KOMIIETEHIIUN HE
copMHpOBaHa Ha ypOBHE TPeOOBaHHUM K JUCHUIUIMHE B COOTBETCTBHM C 00pa30BaTEeNbHON MPOrpaMMOit
(pe3ynpTaThl O0Y4YaroLIErocs HE COOTBETCTBYIOT KpPUTEPUIO CPOPMHUPOBAHHOCTH KOMIIETEHIIUH),
o0yyaromemMycsi BEICTaBIISIETCS OLIEHKA "HEY0BIETBOPUTEIIBHO" .

5. MCTOIII/I‘ICCKI/IC MaTepHaJIbl 110 0CBOCHHUIO JTUCHUIIIMHBI

MeTtoaudeckne MaTepuansl As o0ydatonuxces no aucuuriaude b1.b.15 Opranndeckast xumust (MOTHBIHI
KOMIUIEKT HaXOUTCS Ha Kadeape oOIiel 1 OpraHuyecKoi XUMUN).

1. Bompocel M 3agaud TO OPraHUYECKOW XUMHH Ji TOJATOTOBKM K JaOOPAaTOPHBIM 3aHATHSIM:
npaktukyMm / HM. Urunos, H.B. Hocosa, H.H. [Tepmuna, O.B. T'amkosa, E.C. Jlumanckwuii, B.JI. Teitn —
ITepms, 2016. — 88 c.
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2. MexaHuU3MBI peakiuii B Opranndeckoi xumuu: yaeobnoe nocooue / H.M. Urunos, H.B. Hocosa, H.H.
[lepunna, E.C. JIumanckuii — Ilepmb, 2016. — 66 c.

3. Howmenknatypa opraHn4eckux coeMHeHUH. TeopeTnyeckne OCHOBBI OPraHN4YeCKON XUMHUH: Y4eOHO-
Metonudeckoe mocodoue / A.I'. Muxaiinosckuii, H.M. Urunos, H.B. Hocosa, H.H. Ilepmuna, O.B.
lNamkosa - [lepms, 2011. — 82 c.

4. TpeHHpOBOUYHBIE TECTOBBIC 3afaHus M0 opranndeckoil xumuu. Yacts |.: 3amaunuk / HM. Urumgos,
H.B. Hocoga, H.H. Ilepmmna, O.B. I'amkoBa, E.C. Jlumanckuii, B.JI. I'eitn — [1epmb, 2016. — 88 c.

5. TpeHupoBOYHBIC TECTOBBIC 3aAaHus M0 opraHnnyeckor xumuu. Yacts Il.: 3amaunuk / H.M. Urunos,
H.B. Hocoga, H.H. Ilepmuna, O.B. I'amkona, E.C. Jlumanckuii, B.JI. I'eitn — [1epmb, 2017. — 164 c.

6. YueOHas quTepaTypa i 00y4alUIUXCs M0 JUCHUILINHE
6.1. OcHoBHas TUTEpaTYypa.
1. berno6oponos B.JL., 3ybapsu C.O., JIyzun A.Il., TrokaBkuna A.H. Oprannueckast xumus. B 2 xu. - M.:
Hpoda, 2002. — Ku.1: OcnoBHoii kypc. — 640 c., M.: Ipoda, 2008. — Ku. 2: CnenuaneHslii kypc. — 592 c.
2. OranecsH 3.T. Oprannueckas XuMusi: yueOHUK 17 By30B — MockBa: Akanemus, 2011. — 432 c.: un. —
JIut.: c. 426
3. TiokaBkuna H.A. [u mp.] Opranumdeckas xumus [Tekcrt]: yueOnuk mis BY3oB / mox pex. H.A.
TrokaBkuHoii. — Mocka: ' 90TAP-Menua, 2015. — 640 c.: ui.
4. TokaBkuHa H.A., Baykos IO.U., 3yOapsu C.O. buoopranuueckas Xumus: y4eOHHK ISl BY30B —
Mocksa: '90TAP-Menua, 2015. — 411 c.: mi. — JIut.: c. 309
5. buoopranuueckas xumus [TekcT|: pyKOBOACTBO K MpaKTHYECKUM 3aHsATHsIM / mox pea. H.A.
TrokaBkuHOM. — MockBa: ' 90TAP-Menua, 2016. — 165 c.
6. Kapnmos C.C. 3amaunm mo oOmemMy Kypcy OpPraHM4ecKod XHMHUU C DPELICHUSMHU ISl OakaiaBpoB
[DnexTpoHHBI pecypc]: yueOHoe nocobue / C.C.Kapnos. -2-e uza. (31.). — M.: BUHOM, 2016. — 496 ctp
- ISBN 978-5-93208-200-3 - Texcr : anekrponHsiii / ObC "Koncynsrant crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785932082003.html.— 3BC  «IPRbooks» (BbIxOmx U3
oubanorexku ®I'bOY BO IIT'®A Munsapasa Poccun).
6.2. JlomotHATEIBHAS JINTEPATYPA.
1. Jly3un A.IL., 3ypabsu C.A., TiokaBkuHa H.A. Oprannueckas xumus. M.: Meauuuna, 2002. — 512 c.

2. Turne JI., Aiixep T. IlpenapaTuBHas opraHuyeckas XUMHsS: Peaknmmm M CHHTE3bl B IPAKTUKyME
OpPraHUYeCcKOM XMMHHU M HayYyHO-UCCIIeI0BaTeIbCKON 1aboparopuu. M.: Mup, 2004. — 704 c.: n.

3. OpranukyMm: B 2-x T. M.: Mup, 1992. 1. 1 —487 c., 1.2 - 472 c.

4. Speimes H.I'., Mensenes FO.H., TokapeB M. U., Bypuxuna A. B., Kamkun H.H. ®usnueckue meToast
UCCIIEIOBAaHMUSI M HX IPAKTHYECKOE NPUMEHEHHME B XMMHUYECKOM aHaiau3e [DIEKTPOHHBIM pecypce] :
VYueOnoe nocodue / H. I'. Speiues, 0. H. Mensenes, M. 1. Tokapes, A. B. bypuxuna, H. H. Kamkun -
M. : IIpomereii, 2015. - http://www.studentlibrary.ru/book/ISBN9785990613461.html — DBC
«IPRbooks» (Beixox u3 oudmmorekun ®PT'BOY BO IMI'PA Munsapasa Poccun).

7. MaTepuajibHO-TeXHHYecKasi 6a3a, HHPOPMALHOHHbIE TEXHOJIOTHH,
NporpaMMHoOe o0ecneyeHne 1 HH(POPMaLMOHHbIE CIIPABOYHbIE CHCTEMBI

CriennanpHble MOMELIEHHUs MPECTaBISAIOT co00i yueOHble ayJUTOpUHU JUIsl MPOBEACHUS 3aHITUN
JEKUMOHHOTO THUIMA, 3aHSITUA CEMHUHAPCKOro THMA, IPYNNOBBIX W WHAMBUAYAIbHBIX KOHCYJbTAIUH,
TEKYILEro KOHTPOJISI U MPOMEKYTOUHOM aTTeCTalluy, a TAaKXKe MOMELIEHUS [l CAaMOCTOSATEIbHOM paboThI
U TOMEIIEHUs JUId XpaHeHHs U MNPOPUIAKTUYECKOTrO OOCITYyKHBaHUS Yy4yeOHOro 00O0pYyIOBaHMSL.
CrnenuanbHble TOMEIIEHUS YKOMIUIEKTOBAHbI ~CIIELUAIM3UPOBAHHOW MeOenIbl0 M TEXHHUYECKUMHU
CpeacTBaMH 00yuYeHUs, CITyKallUMHU JUIs PeACTaBlIeHusl yueOHON HHPopMaIuu O0JIbIION ay IUTOPUH.
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Jns mpoBeneHUs 3aHATHM JIEKIMOHHOTO THIA MpeAJiaratoTcsi HaOOphl JAEMOHCTPALMOHHOTO
o0opymoBaHUsT W Y4eOHO-HATJBIIHBIX TOCOOWiA, 00ecrnevYnBarolIie TEeMATHUECKUe WILTIOCTPAIINH,
COOTBETCTBYIOIIKE paboueil yueOHOM mporpaMme IUCHUTUTHHBIL.

[Tepeuenp MaTepuanbHO-TEXHUYECKOTO 0OecreueHus, He0OX0AUMOTO JIJIsl peaTn3aluy MPOrpaMMbl
OakayiaBpuaTa, BKJIIO4aeT B ce0s JabopaTtopuu, OCHAIICHHbBIE JIA0OPATOPHBIM 000PYAOBAHUEM.

[TomermieHust 11 CaMOCTOSATENFHON pab0Thl 00yUYarOMINUXCS OCHAIEHBI KOMIBIOTEPHOW TEXHUKOH C
BO3MOXXHOCTBIO TOJKIIOUeHUsT K cetu «MHTepHeT» u oOecneueHueM JOCTylla B JIIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPey OpraHU3aIuu.

Oo6opymoBaHue: MyJIbTUMEAUNAHBIA KOMIUIEKC (HOYTOYK, MPOEKTOp, OKpaH), Habopbl Tabmui /
MYJbTUMEIUINHBIX HATJISATHBIX MAaTEPUAIOB IO pa3Aey «TEOPETUUYECKHUE OCHOBBI OPraHMYECKOW XUMUNY,

J0cKa; HAOOpbl PEAaKTUBOB U OOOPYAOBAaHMS UL NPOBEICHHS JIAOOPATOPHOIO IPAKTUKyMa IO pasjenam
Kypca.
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AHHOTAIIUA PABOYEM ITPOI'PAMMBI JUCHUIIIINHBI
b1.0.15 Oprannyeckas XuUMHs

Kon um HamMeHoBaHMe HampasjeHHsi MOArotoBku, npodmias: 18.03.01 Xumuueckas TexHoorus,
XUMHUYECKasi TEXHOJIOTHSI JIEKAPCTBEHHBIX CPE/ICTB.

KBamndukamnus (creneHb) BLIMYCKHUKA: 0aKaiaBp

®opma 00yueHHsI: OUHAas.

®opMupyemMble KOMIETEHIIUM:

OIIK-1. CmocobeH wu3y4aTh, AaHAIU3UPOBATh, HCIONB30BATH MEXAHU3Mbl XHUMHUYECKHX PpPEaKIIH,
IIPOUCXOJAIINX B TEXHOJIOTMYECKUX IIPOLIECCaX M OKPYKAIOLUIEM MHPE, OCHOBBIBASCh HAa 3HAHUAX O
CTPOEHHM BEILECTBA, IPHUPOJE XMUMHUYECKOH CBSA3M M CBOWCTBAaX pa3/IMYHBIX KJIACCOB XUMHUYECKHX
3JIEMEHTOB, COEIMHEHUH, BEIIECTB U MaTEpUAJIOB.

NAOIIK-1.1. Ucnonb3yeT 3HaHUS O CTPOCHUM BEILIECTBA, MPUPOJIC XUMHUYECKOM CBS3U IS
XapaKTEPUCTUKU Pa3IMYHbIX KJIACCOB XUMUYECKUX COCTUHEHUIN U X CBOWCTB.

NJIOIIK-1.2. UuTepnpeTupyeT CTpOSHHE BElIecTBa HA OCHOBAHUU (PU3UKO-XMMHUUYECKUX MPHUHIIUIIOB U
3aKOHOMEPHOCTEH.

OIIK-5. CnocobeH OCyHIeCTBIATh SKCIIEPUMEHTAIbHBIC HCCIECIOBAaHUS M HCIBITAHHUS IO 3aJaHHON
METOJIMKE, IMPOBOJUTH HAOMIOJEHUS U U3MEPEHHs C Y4yeTOoM TpeOOBaHWN TEXHHKH O€30MacHOCTH,
0o0pabaTeIBaTh U MHTEPIPETUPOBATH IKCIIEPUMEHTAIILHBIE TaHHBIE.

OIIK-5.1. OcyuiecTBisieT 3KCHEPUMEHTAIbHbIE MCCIECIOBAHUSA U MCIBITAaHUS O 33JaHHOW METOJUKE,
O6pa6aTI)IBaeT N MHTCPHPCTUPYET NMOJTYYCHHBIC OKCIICPUMCHTAJILHBIC JaHHBIC.
O0bem n MecTo AUcHMILINHBI B cTpyKType OIIOIL:

Jucuumumza B1.0.15 Opraanyeckast xumusi oTHocuTcs k 6azoBoit yactu OINOIL, nzywaercs Ha 2 Kypce,
B 3 u 4 cemecTpax, o0mias TPyJOEMKOCTh €€ OCBOCHHUSI B COOTBETCTBUU C YUYECOHBIM IJIAHOM COCTaBIISCT
288 4./83.e.

Conep:xaHue M CUUILTHHBI

Pasnen 1. Teoperndeckune ocHOBHI opraHumdeckor xumuu. Tema 1.1. Knaccudukanus opraHmyecKkux
COCIMHEHHI 1O CTPOCHHIO YTJIEBOJOPOJIHOTO CKeleTa W Mo (PyHKIMOHANBHBIM rpymmaM. Tema 1.2.
DnexTpoHHbIe YPPEKTH KaK OJJHA U3 MPUYUH BOSHUKHOBEHHS PEAKIIMOHHBIX IIEHTPOB B MoJieKyne. Tema
1.3. IIpocTpaHcTBEHHOE CTpoeHUE opraHuyeckux coenuHeHuil. Tema 1.4. KucnoTHOCTh U OCHOBHOCTH
opranudeckux coenuHennid. Tema 1.5. OOmas xapakTepuUCTHKa CIEKTPaJbHBIX MeTojoB. Tema 1.6.
OO6mre MPUHIKITBI PEAKIIUOHHON CITIOCOOHOCTH OPTaHUUECKUX COSTUHEHUHN.

Pazgen 2. Vraesomopoawl. Tema 2.1. Ilpenensubie yraeBomoponbl. Tema 2.2. HemnpenenbHbie
yriieBoIoposl. Tema 2.3. ApomMaTruueckue yrieBo0POIbI.

Paznen 3. l'omodyHkimonanbHble coequHeHus. Tema 3.1. 'aqoreHnpon3BoAHbIE YIIIEBOAOPOI0B. Tema
3.2. T'mapoxcunpousBoHbIe yriaeBoqopoaoB. Tema 3.3. Anudarnueckue u apoMaTH4eCKHe aMUHbL. TeMa
3.4. Huazo, azocoenuneHus. Tema 3.5. Anpaerunsl U KeToHbl. Tema 3.6. MoHO-, AuKapOOHOBBIE
KHUCJIOTHI.

Paznen 4. I'erepodynkumonansubie coequHeHus. Tema 4.1. [NamoreHo-, TUApOKCH-, OKCOKapOOHOBBIE
kucinotel. Tema 4.2. AmwmHOKapOOHOBBIE KuCIOTHL. Tema 4.3. [Ipom3BOAHBIE CaTHIIMIOBOM,
CyJb(paHUITIOBON, T-aMUHOOCH30M-HOW KHUCIIOT, M-aMUHO(EHOJIa, aMHUIbI AMHUHOKHUCIIOT, UCIIOJIb3yeMbIC B
KadecTBe JIEKApCTBEHHBIX cpencTB. Tema 4.4. BBogHOe 3aHsATHE 1O OpraHUYecKoMy cuHTe3y. Tema 4.5.
Monocaxapuael. Tema 4.6. Omuro-, mosmcaxapuapl. Tema 4.7. HVneHTrdukamus OpraHUYeCKUX
coequHeHnii. OmnpeneneHue GYHKIUOHATBHBIX TPYMI OPraHUYECKUX COCNMHEHUNW Ha TMpHUMepe
JIEKApCTBEHHBIX CPEJICTB.

Pazgen 5 . I'erepouuknuueckue coequnenus. Tema 5.1. [ToHsITHE O reTEPOLIMKINYECKUX COSTUHEHUSIX.
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Paznen 6. Ilpuponnsie opranuueckuwe coemuHenus. Tema 6.1. HyxmewHoBwie kuciotel. Tema 6.2.
Jlunmuaet. Tema 6.3. Teprerouasl. CTEpOUIHL.
dopma NpPoOMeKYTOUHOI ATTECTALMH — HK3aMEH.
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