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1. Ilepedyenb N1aHNPyeMBbIX pPe3yJbTATOB 00y4eHHUsI N0 JUCHHILIUHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS NIPOrPaMMbI

K Kon HaumenoBanue PesynbraTel 00ydeHusl,
KOMI?;[FGH HaunmenoBanue HHIAUKATOpa WHIAUKATOpa COOTHECEHHBIE C
KOMIIETECHIIHA JOCTHKEHUS JOCTHKEHUSA WHIUKATOpaMu
i KOMIIETCHIIU KOMIIETEHIIHU JIOCTHKEHUSI KOMIIETEHLINI

OIIK-1 CriocobeH u3yyars, NIOIIK-1.1 | Ucnons3yer 3Hanust |Ha ypoBHe 3HaHUIA:
aHaJIU3upOBaTh, 0 CTPOEHUU Hmeer npeacraBieHue
HCII0JIB30BaTh BEIIECTBA, IPUPOJIE |0 CTPOGHMH  BEIIECTBA,
MEXaHU3Mbl XUMHUYECKHX XHUMUYECKOH CBA3H  Impppojie XUMHYIECKOH CBA3H
peaKimy, AT U XUMHYECKUX CBOMCTBaXx
MPOUCXOIAIINX B XapaKTEPUCTUKHU COeIMHEHHi
TEXHOJIOTUYECKUX pas3IMYHbBIX KJIACCOB
rpoueccax u XUMHAYECKUX .
OKpPYXKaIOIEM MHUPE, coe/MHeHui n nx  [[1@ YPOBHE yMEHHH:
OCHOBBIBAsICh Ha CBOMCTB Ymeer ONpEaCIIATD
3HaHUAX O CTPOCHUU (GyHKIMOHAIBHBIE TPYIIIBI B
BEIECTBA, IPUPOLE WNurepnperupyer CTPYKTYPC  OPraHM4CCKOIQ
XUMHUYECKOH CBA3U U MJIOIIK-1.4 CTpOCcHHE BemlecTBa [COCAMHCHUA M IIPCIIAract
CBOMCTBAaX pa3jnyHbIX Ha OCHOBaHUU BapUAHTHl MICHTHQUKAIINH
KJ1aCCOB XUMHYECKUX ¢busuKo- WX  OCHOBHBIMH  (DU3HKO-
3JIEMEHTOB, XUMHAYECKAX XUMHAYECKUMHU U
COEMHEHUH, BEIIECTB U [PUHLUIIOB U XUMHUYECKUMU METOIaMH
MaTepUaioB 3aKOHOMEPHOCTEN aHaIu3a

OIIK-5 Criocoben NAOIIK-5.1 |OcymecTtiusiet Ha ypoBHe 3HaHMii:
OCYILIECTBIIATh DKCIICPUMEHTaNIbHBIC [MIMeer mnpeacTaBiIeHHE O
DKCHEPUMEHTAIILHbBIE HCCIIENOBaHUs U METOIax OpraHU4ECKOro
HCCIIENOBaHs U HUCITBITAHUA I10 CUHTE3a  COEIUHEHMH, 00

HCHOBITAaHUA 110 3aJJaHHOU

METOJIUKE, TPOBOIUTH
HaOJI0/IEHUS U
U3MEPEHUS C YUeTOM
TpeOOBaHUIN TEXHUKHU
0e30IMacHOCTH,
o0pabaThIBaTh 1
WHTEPIPETHPOBATH
IKCIIEPUMEHTATHHBIC
JaHHBIC

3aJIaHHOI METOJINKE,
oOpabatbiBaeT 1
HHTEPIPETHPYET
MOJTyYCHHBIC
OKCIICPUMCHTAIbHBIC
TaHHBIC

MHCTPYMEHTAJIBHBIX METOJax
U3Y4CHMUS (pnzuxo-
XMMHUYECKUX XapaKTePUCTUK
modnexyn u JIC.

Ha ypoBHe ymeHui:

YMmeer IIPOBOJUTH
OKCIICPUMCHTAJIBHBIC
MCCJIEIOBAHMSI 110 3alaHHOU
MCETOIHUKE u
WHTEPIIPETUPOBATH
OKCIICPUMCHTAJIBHBIC
naHHBIC

2. O0beM 1 MecTO AMCHUILINHBI B cTpyKTYpe OITOII

Hucrummmaa B1.0.15 Opranwdeckass xumusi oTHOCUTCs K 6a3oBoit wactu OIIOII, u3ywaercs Ha

2 kypce, B 3 u 4 cemecTpax, o0IIas TPyAOEMKOCTh €€ OCBOEHHUS B COOTBETCTBUU C Y4YEOHBIM IUIAHOM
cocrasisieT 288 u/ 8 3.e.



3. Conep:kaHue M CTPYKTYpa IMCHHUIIIHHBI

3.1. CrpykTypa AUCIUTIINHBI

OO0BeM IUCIUILIMHEL, Yac.

KonrakTHas
pabota ®dopma TeKyIIero
Ne i/ Haumenosanue OOyHiaioIIXCs ¢ c;(:BI;ZI;ch)ICﬂTHI
= pas3/IeNoB, TeM Beero | IpemonasareneM | (Cp y ’
I10 BUIaM IPOMEKYTOUHOM
y4eOHBIX 3aHATUH arrecranuu
J I3
Pasnen 1 Teopemqecm:le OCHOBBI 49 9 24 16 K. C3,C, T
OpraHUYECKON XUMUU
Knaccudukanus
OpPraHUYECKUX COCAUHEHUN
Tema 1.1. | 1O CTPOCHHIO 6 4 2 K, T
YIJIEBOJIOPOAHOTO CKeJIeTa U
10 (yHKIIMOHAITBHBIM
rpynnam
OnexTpoHHbIe 2P PEKThI Kak
OJlHa u3 MIPUYUH
Tema 1.2. | BOSHUKHOBEHHUS 8 2 4 2 K, T
PEaKIMOHHBIX IIEHTPOB B
MOJIEKYJIe
Tema 1.3. | CTepeonsomepust 8 2 4 2 K, T
KucnoTHOCTh 1 OCHOBHOCTD
Tema 1.4 | prapuyeckux coeunenuit 10 2 4 4 KTC
Tesa 1.5. Ob6mas XapaKTepUCTHKA 10 ’ 4 4 3
CHIEKTPATLHBIX METOJIOB
OO011e NpUHLIUIBI
Tema 1.6. | peakiiMOHHOMN CIIOCOOHOCTH 7 1 4 2 K
OpPTaHUYECKUX COCAMHEHUN
Paznen 2. | YraeBogopoabl 29 5 16 8 C, T
Tema 2.1. | IIpenenbHble yriaeBog0pOaAbI 7 1 4 2 C,T
Tema 2.2, Henpenenbubie 10 2 6 2 C T
YIII€BOIOPObI
Tema 2.3, ApomaTtnueckue 12 2 6 4 C T
YTJI€BOIOPOIbI
Pasen 3, | | OMOdyHKIMOHATbHbE 50 12 24 14 KP, C, T
COETMHEHUS
Tema 3.1, | | IOTCHTIPOH3BOIbIC 7 1 4 2 KP,C, T
YIJI€BOIOPOOB
Tema 3.2. I'mppoxcunpousBogHbIE 13 3 6 4 KP,C, T
YIII€BOIOPOIOB
Tema 3.3. AmudaTtuueckue, 3 ) 4 ) KP,C, T
apoOMaTHUYECKHE aMUHBI
Tema 3.4 | Awnaso, azocoennnenus 7 4 2 KP,C, T
Tema 3.5 | AlbIeruasl 1 KETOHBI 13 3 6 4 KP,C, T




OO0beM IUCIUILINHEL, Yac.
KoHnTakTHas
pa6ota dopma TeKyIero
KOHTPOJIS
Ne /i Hanmenosanue OOYHaONIXCs ¢ CHeBaeII)VIOCTI/Il
2 a3 Iesos, TeM Beero npernojasareneM | Cp Y ’
110 BAaM IPOMEKYTOYHOM
yueOHbIX 3aHATHIH arrecraiiu
JI J3
MoHo-, TUKapOOHOBLIE K,C, T
Tema 3.6 AHRap 2 2 . .
KHCJIOTBI
I'eTepo KIMOHAJIbHBIE
Paznen 4 podymi 16 8 4 4 | K KP,YUP,C,T
COEIMHEHHS
T"ajmoreno-,
Tema 4.1 | rTugpPOKCUKAPOOHOBEIC 2 2 - - K,C, T
KHCJIOTBI
OKcO-, aMHHOKapOOHOBBIE
Tema 4.2 P 2 2 ; ; K,C,T
KHCJIOTBI
[IpousBoaHbIe
CAJIUIMIOBOM,
Cynb(haHUIOBOH, I1-
aMHHOOEH30MHOM KHUCIOT
Tema 4.3 ’ 2 2 - - K,C, T
n-aMHHO(DEHOJIA, aMUJIbI
AMHHOKHCIIOT,
UCIIOJIb3YEMbIC B KAUECTBE
JICKAPCTBEHHBIX CPEJICTB
BBenenne B opraHn4ecKkuit
Tema 4.4 8 P 10 2 4 4 VUP
CHHTE3
Cemecmp 4
T'omo KIIMOHAJILHBIC
Pasnen 3 Pymxn 6 - 4 2 K,C,T
COeIMHEHHS
MoHo-, TMKapOOHOBEIE K,C T
Tewma 3.6 FHiap 6 _ 4 2
KHCJIOTHI
T'eTepo KIIMOHATLHEIC
Pazsen 4 POPYHKIL 20 : 12 8 | K KP,VUP,C,T
COeIMHEHHS
I'anoreno-,
Tema 4.1 | ruAPOKCUKAPOOHOBBIE 10 - 6 4 K,C, T
KHCJIOTEI
OKco-, aMUHOKapOOHOBEIE
Tema 4.2 p 10 - 6 4 K,C,T
KHCJIOTEI
I'eTeponukInyYeCcKUe
Pazen 5 pot 38 10 16 12 C,T
COEIHEHNS
[TaTndaIeHHBIC TETEPOIHKITHI
Tema 5.1 | c OTHUM U ¢ ABYMsI 14 4 6 4 CT
rerepoaroMamMu
IlecTuuneHnsie
Tema 5.2 | TETEPOLUKITBI C OJTHUM U C 14 4 6 4 K,C, T
JIBYMsI T€TEpOaTOMaMHU
KonnencupoBanHble
Tema 5.3 Jletenp 10 2 4 4 VIP
TeTEePOIMKIIBI




OO0beM IUCIUILINHEL, Yac.
KonrakrHas
pabora dopma TeKylero
No /i HaumeHoBaHue 00y4aroImuxcs ¢ c;;:;TeI;f(?c}; i
B pasesioB, TeM Beero TperojaBaTeleM | Cp M s
110 BHJIaM MIPOMEKYTOUYHOM
y4eOHBIX 3aHATHI arTeCTanun
JI JI3
Pasnen 6 [IpupoHbIe OpraHuYecKre 44 10 24 10 T
COCTMHCHHUS
Tema 6.1 Monocaxapubl. Onauro- u 16 4 g 4 T
MOJIMCAXapHU b
Tema 6.2 | Ilentunsl. benku 8 2 4 2 T
Tema 6.3 | HykinenHoBbI€ KUCTOTBI 8 2 4 2 T
Tema 6.4 | OMbLIsIEMBIE TUITUIEI 6 1 4 1 T
Tema 6.5 | Tepnenouasl. Cteponsl 6 1 4 1 T
IIpomexyTouHas aTTecTalus 36 5
Bcero: 288 54 124 74

T
Ipumeyanue : K — konnokeuym, C3 — cumyayuonnasn sadaya, KP — xonmponvuas paboma, YUP —
yuebno-ucciredosamenvckas paboma, C — cobecedosanue, T — mecm, D — dK3ameH.

3.2. ConeprkaHue TUCHUTITUHBI

Paszpnen 1. TeopeTtnueckue OCHOBBI OPraHUYECKON XUMUMU.

Tema 1.1. Kiraccuukanmsi opraHM4eCKUX COSAMHEHHUN TI0 CTPOCHHIO YTJIEBOJOPOIHOIO CKEJIEeTa U IO
GbyHKIIMOHATBHBIM TpynaM. HoMeHknatypa yrieBo10poioB.

TpuBuanpHasi, paunvoHaibHas HoOMeHKIaTypa. OcHoBHble TmpaBwia HoMeHkIaTypsl MIOITAK.
Homenknarypa yrieBo1opoJ1oB (JIKaHOB, aIKEHOB, AJIKHHOB).

Tema 1.2. DnextpoHHble 3(p(deKkThl Kak OJHA W3 NMPUYUH BO3HUKHOBEHMS PEAKIIMOHHBIX IEHTPOB B
Mosiekyne. CrtpoeHue artoma yriepoaa, o- U T-CBsizel. MuaayktuBHBIM dddekt (+], -J).
DNEeKTPOHOIOHOPHBIE M AJIEKTPOHOAKIIENITOPHbIE 3aMecTuTenu. ConpsyKeHHbIE CUCTEMBI C OTKPBITON U
3aMKHYTOM LIeTbio (p,T U 7T, T-conpsbkenne). Mesomepusiit agp ekt (+M, -M). Cniocobs! nepenaun +M,

- M.

Tema 1.3. [IpocTpaHCcTBEHHOE CTPOCHUE OPraHUYECKUX coenHeHn. CTepeon3oMepust MOJIEKYI C OJJHUM
LEHTPOM XUPAJIBbHOCTU (3HaHTHOMEpHs). OnTHYecKass aKTUBHOCTh SHAHTHOMEPOB. Y IEIbHOE BpalleHHE.
[Ipoexkunonnsie Gopmynsl dumepa. OTHocuTenbHas U abcomtoTHas KoHpurypauus. D,L- u R,S-
CUCTEMBl CTEPEOXMMHYECKOW HOMEHKJIATyphl (TJIMLEPUHOBBIA albJerujl, MOJOYHAas KHUCIIOTa).
CrepeonsomMepuss MOJIEKYJI C ABYMs U OoJiee LIEHTpaMH XMpaJlbHOCTH. Pa3innune cBOWCTB SHAaHTHOMEPOB
u 1uactepeomepoB. Me3o-(popmbl. CriocoOb! pa3zieneHust paeMaToB.

Tema 1.4. KucinoTHOCTh U OCHOBHOCTb OPraHUYECKHUX COECIUHEHHM.

Onpenenenue kucinotHoctu 1o bpencreny u  Jlbtoucy. Koncranta pauccommanuu (K,) u ee
orpunarenbHelii  snorapupm  (pK,). Daktopsl, BiAuAONIME HAa CHIy OPraHUYECKUX  KHCIIOT:
ANEKTPOOTPHUIATETLHOCTh U TMOJISIPU3YEMOCTh  KUCJIOTHOTO IIEHTpa, HaJU4he WM OTCYTCTBHE
COTPSKEHMs] B aHUOHE KUCJIOTBI, CTPOEHHE pajuKala, MpUpoja pacTBOpUTENa. THIBI OpraHMYECKUX
kuciot. OH-, SH-, NH-, CH-xucnotsr. OcHoBHOCTH TI0 bpencreny u JIstoucy. Koncranrta nuccoruanuu
(Kg) u ee orpuuarensubiii sorapudm (pK,). KoHcTaHTa KUCIOTHOCTH CONpsKEHHOM Kuciothl pKpy'.
@DaxTOopHl, BIUAIOIIME HA CHIIYy OCHOBAaHUM: 3JIEKTPO-OTPULATEIBLHOCTh U IMOJSPU3YEMOCTH OCHOBHOI'O
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LIEHTPa, HAJINYHUE WIA OTCYTCTBUE CONPSDKEHHS B KaTUOHE OCHOBAHUS, CTPOCHME pajuKala, IpUpoJa
pactBopuTed. THUITBI OpraHU4eCKUX OCHOBAHHUI. AMMOHHEBBIE, OKCOHUEBBIE U T-OCHOBAHUSI.

Tema 1.5. O61mas xapakTepucTUKa CIEKTPAIbHBIX METOI0B. DJIEKTPOHHAS CHeKTpockonus. duznyeckue
OCHOBBI MeTOoJia (TUIBI JIEKTPOHHBIX MEPexooB W uXx 3Heprus). Mcnonb3oBanue YD-crieKTpoB s
XapaKTePUCTUKU COMPSHKEHHON CHCTEMBI OPraHUYeCKOro coeMHeHus! (0aTOXPOMHBIN U TUIICOXPOMHBIH
casuru). MudpakpacHas crnekrpockonus. Ouzndeckue OCHOBBI MeToJa (TUIIBI KoJeOaHUW aTOMOB B
MOJIeKyJie). XapaKTepHUCTUYECKHE II0JIOCH MoriomeHus. MHreprnperanus WHPPaKpaCHOTO CHEKTpa.
CrexTpockonusi sAepHOr0 MarHuTHOro pe3zoHanca (SIMP). ®usuueckue ocHoBel Metona [IMP
(IpOTOHHOTrO MarHUTHOIO pe3oHaHca). lloHATHE O XMMHYECKOM CIBUIE€ IPOTOHOB U CIIMH-CIIMHOBOM
B3auMmozelicteuu. HMcnone3oBanue cnekrtpoB IIMP s ycraHOBIEHUS CTPOEHHsS OpPraHUYECKHUX
coequHeHuil. [IpuMeHeHne crekTpabHbIX METOIOB B (JapMalleBTUYECKOM MPaKTUKE.

Tema 1.6. OOmuye NPUHIMIBI PEAKIMOHHOW CIIOCOOHOCTH OPraHWYeCKUX coenuHeHui. IloHsTHe
PEaKIMOHHOIO IIEHTpa, cyOcTpara, peareHTa, MeXaHu3Ma peakluu. TUlbl XUMHYECKUX peakuui u
pearenToB. Kiaccudukanumm XUMUYECKMX peakUMd MO YWCIYy YacTHI], NPUHUMAIOIIUX y4acTHE B
AIIEMEHTApPHOM CTaguu peakluu, IO CIoco0y pa3pbiBa CBs3W B cyOcTpare, MO XHUMHYECKUM
npeBpameHus M. MexaHU3Mbl peaklnii 3aMeIeHHs: PaIuKaIbHOTO, IEKTPOYUIBHOTO, HYKICO(PHIEHOTO.
MexaHu3Mbl peakuil NPUCOETUHEHUS U SJIUMUHUpPOBaHUSA. DaKTOpHI, BIMSIONIME HAa PEAKIMOHHYIO
CIOCOOHOCTh OPTraHMYECKUX COCIMHEHWH: CTaTHYeCKHe (DIIEKTPOHHBIA M TMPOCTPAHCTBEHHBINH) |
TUHAMUAYECKHE (CTaOMIBHOCTh MHTEPMEIUATOB).

Paznen 2. YraeBomopoibl

Tema 2.1. IlpenensHbie yrieBomoponbl. I'omonornyeckuid psan ankanoB. Homenknatypa. ®@usnueckue
cBoiicTBa. CIeKTpasbHbIE XapaKTepUCTUKU alkaHoB. CrocoObl monydyeHus. Peakuuu paauKkaibHOTO
3amemieHuss (Sg). Mexanusm peakiuu. PeruocenektuBHOCTh. [lOHSATHE O UENHBIX peaKIUAX.
Homenxnarypa nukiioankaHoB. CrnocoObl monydeHus. Peakiuu npucOeIMHEHUs, XapaKTEpHbIE s
MajblX LUKIOB: TMAPUPOBAHUE, TAJON€HUPOBAHUE U TUIpOrajoreHupoBaHue. Peakiuu 3aMmenieHus B
LUKJIOTIEHTAaHE U LIMKJIOT€KCAHE.

Tema 2.2. HenpenenbHble yriaeBonopoabl. CTpyKTypHass M reoMmerpuueckas (uuc-, TpaHc-, E, Z)
nzomepun. Peakumm Ap: MexaHM3M, CTaTHUCTHUECKMH W JAMHAMHUYECKUH (aKTOphl, ONpeAessromue
IIPOTEKaHNUE peakuuil Ag mo npaBuwily MapKOBHMKOBA B STWJIEHOBBIX yrieBonopoaax. Peakunn Ag B
alleTWJICHOBBIX yrieBojgopoaax. IlpaBwio OmnbprexkoBa. Peakuuyu OKHUCIIEHUS alKEHOB M AJIKMHOB.
KucnotHble cBONCTBA aJIKMHOB.

Tema 2.3. Apomartuueckue yriaeBoaopoasl. [lonsarue apomatuunoct. O6mmMe KpuTepur apoMaTHYHOCTH.
DneKTpoHHOE cTpoeHue OeH3ona. Peaknum snekTpoduibHOro 3amMerieHus (Sg), MEXaHHU3M, G U T-
Komruiekcsl. [Ipumeps! peakuuii Sg (rajgoreHupoBaHHe, HUTPOBaHME, CyIb(UPOBaHUE, ANKUIMPOBAHUE,
allMJIUpoOBaHKE). BiusHUE SJEKTPOHOJOHOPHBIX UM DJIEKTPOHOAKLENTOPHBIX 3aMecTUTeNel Ha
HanpaBJIeHUE U CKOPOCTh PeaKkIMi 31eKTpoduiabHOro 3amemieHus. CoriacoBaHHas U HECOITIaCOBaHHas
opuenranus. [IpaBuna opueHTanuu B psay HadTalrHa.

Pazgen 3. T'omodyHKIIMOHANBHBIE COSAMHEHUS

Tema 3.1. 'anoreHnpoON3BOIHBIE YTIEBOAOPOI0B. XapaKTEPUCTUKA CBA3U YIJIEPOI-rajJoreH. MexaHu3Mbl
peaknuii HyKJaeo(puILHOTO 3aMerieHus rajorena (Sni, Sny). Peakiun pernaporanorenuposanus (Ei, E)
1 UX KOHKYPEHLUS C peaKIUsIMH HYKI€0(UIbHOTO 3aMeIleHUSI.

Tema 3.2. I'mapokcunpounsBojHble yriieBogoponoB. CTpoeHue, HOMEHKJIaTrypa cnuptoB. KucnorHo-
OCHOBHBIE CBOWCTBA CHUPTOB, (PEHONIOB, THOJIOB. Peakuuu HykieodpuiabHOro 3amenienus Sy 1 u Sy 2.
Peakiun  snexTpoduiabHOro 3amemeHuss Sg B (eHonax  (HUTpOBaHUE, TaJIOTEHUPOBAHUE,
cynbpupoBanue). CTpoeHne, HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA THOJIOB U THO3(UpPOB (0Opa3oBaHue



THUOJIATOB, AJIKWIMPOBaHUE, allMJIMPOBaHUE, OKUCIeHue). KauecTBeHHbIE peakiuu Ha CIUPTHI, (HEHOIBI,
THOJIBI.

Tema 3.3. Anmudaruveckue u apomatnueckue amMuHbl. CTpoeHHE, HOMEHKIIATypa, CIIOCOOBI MOTyYeHHS
aMuHOB. OCHOBHBIE CBOMCTBa anu(aTUYeCKHX M apoMaTHUeCKuX aMuHOB. HykieoduiabHble CBOHCTBa
aMHHOB (0Opa3oBaHue N-3aMELICHHBIX aMUJIOB M3 MPOU3BOAHBIX KUCIOT). KadecTBeHHBIE peakiuu Ha
aMUHBI: pEaKIMU C a30THUCTOM KHCIIOTOM, OeH3oicynbdhoxmopuaoM (mpoda I'mazOypra), obpazoBaHue
ocHoBanuil llludda; uzonutpunbHas npoda; oOpa3zoBaHHE MUKPATOB TPETUYHBIX aMUHOB. Peakuuu
NEeKTPOGUIBHOTO  3aMelIeHUs] B  apoMaTHYeCKMX aMuHaxX (HUTpOBaHUE, TaJOreHHpPOBaHHUE,
cynbdupoBaHue).

Tema 3.4. [uazo, azocoemunenus. CTpoeHHE M HOMEHKJATypa auazocoeauHeHuid. CuHTE3 ua-
30COEIMHEHUI: YCIIOBUS, MEXAaHU3M pEaKLUU 1Ua30TUPOBAaHUs, TEXHUKA IIPOBEJCHUS peakuuu. Peakuuu
C BBIJIEIEHMEM a30oTa. Peakuuu azocouetaHus. BiusHue a3o-, Aua3ococTaBisroled KOMIIOHEHTHI, pH
Cpelbl Ha IPOTEKAHUE PEaKLIUU.

Tema 3.5. Aunbaeruabl U KeTOHbl. HomeHknaTypa OKCOCO€AMHEHHM. OJIEKTPOHHOE CTPOEHUE
KapOOHUJIbHOU Tpynnbl. Peakiuu HykneopuiabHOro mpucoenuHeHus (An) 1Mo KapOOHWIBHON Tpymre.
Peakuuu mpucoeMHEHUS—OTIICIUICHUA. AJbJIONIbHAE W KPOTOHOBas KOHAeHcanuu. Peakiuu
ANEeKTPOUIBHOTO 3aMEIICHHsSI B apOMaTU4YecKuX ajbaeruaax. OKuciIeHune ainbAeriua0B U KETOHOB.

Tema 3.6. MoHo-, nuKapOOHOBBIE KHUCIOTH. (DYHKIMOHAIBHBIE MPOM3BOJHBIE KapOOHOBBIX KHCIOT.
DIEKTPOHHOE CTPOCHHE KapOOKCHIIBHOM TPYIIBI U KapOOKCHIIAT-aHUOHA KaK P-T-COMPSIKEHHBIX CUCTEM.
Kucnotnsie cBoiicTBa KapOOHOBBIX KHUCIIOT. BiusHHEe mpuponbl pajuKana Ha CHIIy KHCIOT. MeXaHu3M
peakuuii HykineopmibHOro 3amMenieHuss (Sn) 78 KapOOHOBBIX KHUCIOT M HX (YHKIIMOHAIbHBIX
MPOU3BOJIHBIX. PONb KHCIOTHOrO M OCHOBHOTO Karanu3a. HoMeHklaTypa TUKapOOHOBBIX KHCIIOT.
CrnocoObl monydeHus] AUKApOOHOBBIX KUCIOT. Peakiuu ¢ HyKiIeo(HIbHBIMU peareHTaMH: oOpa3oBaHHe
CIIOKHBIX 3()MPOB, aHTHUIPHUJIOB, TAJIOTCHAHTHIPUIOB U aMHJI0B. JlekapOoKCHIMpoBaHUe U 00pa3oBaHHe
LHUKIMYECKUX aHTUApUAOB U uMHUA0B. CH-KuCIOTHBIE CBONCTBA MajOHOBOTO 3¢upa. MajaoHOBBIH
CHHTE3.

Paznen 4. T'etepodyHKITMOHAIBHBIE COSTUHEHHUS.

Tema 4.1. I'anoreno-, ruAPOKCHU-, OKCOKApOOHOBBIE KHCIOThL. XUMHUYECKHE CBOMCTBA TajOr€HOKHUCIIOT.
CriocoOpl moNTydeHus: o,3 U Y-TUAPOKCUKUCIOT. XUMHUYECKHE CBOMCTBA THIPOKCHUKUCIOT: peaKlUu
OTIIEIUIEHUS BOJBI; TIOJYYEHHE U BO3MOXKHOCTh THPOJIM3a MPOCTHIX U CIOXKHBIX 3(UPOB; 0Opa3oBaHHe
aMu0B M XJopaHruapunoB. OxcokapOoHoBble KucioTel. Konnencamus Kisiizena kak crnoco0
MOJTyYEeHHUs CIOXKHBIX 3(PUPOB P-OKCOKHCIOT. MeXaHU3M peakluu. XUMHYECKHE CBONWCTBA OKCOKHCIOT
Ha IpUMepe MUPOBUHOIPAAHON KUCIOTHL. KeTo-eHonbHas TayToMepHs aleTOyYKCYCHOTO 3(Hpa U ero
peakioHHas criocoOHOCTh. KucnoTHOE U KETOHHOE paciieIieHUe alleTOyKCYCHOTo 3¢upa.

Tema 4.2. AMUHOKapOOHOBBIE KHCIOTHI, MENTU/BI, O€TKH. AM(OTEPHOCTH O-aMHUHOKUCIOT. XUMHYECKUE
CBOMCTBA O.-aMMHOKHCIIOT. KauecTBEHHBIE peakIMM O.-aMMHOKHCIOT U nentunoB. Onpenenenue C- u N-
KOHLIEBBIX aMUHOKHCIIOT B IENTUAAX.

Tema 4.3. Tlpou3BoaHbIE CATTMIIUIOBOM, CYlIb(aHMIOBOM, M-aMUHOOEH30MHOM KUCIIOT, M-aMUHO(EHOIIa,
aM#/1bl aMUHOKHCIIOT, UCTIOJIb3yeMbl€ B KaUECTBE JIEKAPCTBEHHBIX CPECTB.

Tema 4.4. BBogHOE 3aHATHE IO OpraHUYecKoMy cHHTE3Y. [IpaBuma paboTel B XUMUYECKOH JabopaTopuu.
Mepbl 6e3omacHocTH. CHHTE3 OpPraHMYEeCKHX COEIWHEHUN: JUTEpaTypHBIM MOUCK CHHTE3HPYEMOIO
coequHeHus; benbmiteiiH u apyrue crnpaBouHMkHM; POXKXum (maTeHTHBIN, aBTOPCKHM, NPEIMETHBIN,
(bopMyIIbHBIN yKa3aTenn); BEIOOp ONTUMAIbHON METOAMKH CHHTE3a; 000pyoBaHue (mocya, NpruOopsl 1
T.J1.); pacyeT TpeOyeMbIX KOJUYECTB HMCXOAHBIX BELIECTB (pacueT TEOPETUYECKOTO BHIXO/a IIEIEBOTO
MPOAYKTA); METO/bI PabOThl: HarpeBaHue, OXJIaXJEHHUE, BbIJENCHHE MPOIYKTa U3 PEaKIMOHHONH CMECH



(U3BJI€YEHNE-IKCTPAKIIMSL, OTTOHKA, BUJIbl IIEPETOHKH, OTJCIIEHUE TBEPAOTO IMPOAYKTa OT KHUIKOH (ha3bl,
OUMCTKA, CYIIKa); OIpPEIEICHUEe KOHCTAaHT: TeMIeparypa KHUIEHMs, TeMIleparypa IUIaBICHUS;
OTIpeJIeJIeHUE BBIX0/1a IIEJIEBOT0 MPOAYKTA; 0ohopMiieHre pabodero xypHaia.

Tema 4.5. Monocaxapuabl. CTpoeHHE, HOMEHKJIATypa, ONTHUYECKas H30MEpUsi MOHOCAXapHUJIOB.
OTKpBITBICE W TUKIWYecKne GopMbl. o, P-AHoMmepbl. Xumuueckue cBoicTBa. O-, N- B S-TIIMKO3UIBI.
ITonmyuyenue, cBoiicTBa, npuMepbl. KauecTBeHHbIE peaKlIMy Ha IEHTO3bl U T€KCO3bI.

Tema 4.6. Onuro- u nonucaxapuasl. CTpoeHHE M HOMEHKIATypa osiurocaxapuoB. CpaBHUTENbHas
XapaKTepUCTHKA PEaKIMOHHOW CIIOCOOHOCTM  BOCCTAHABIMBAIOUIMX W  HEBOCCTAaHABIUBAIOIINX
onurocaxapuos. ITonucaxapuapl: Kpaxmai, IIMKOTEH, LIEUII0JI03a.

Tema 4.7. Wnentudukanuss opraHumyeckux coeanHeHuil. OmnpexneneHrne (QYHKIMOHANBHBIX TPy
OpPraHUYECKUX COCTUHEHUH Ha IPUMEPE JIEKAPCTBEHHBIX CPE/ICTB.

Paznen 5 . I'ereponukinyeckue COeTMHEHUS

Tema 5.1. TlsaTuuneHHbIe TETEPOLUKIBI ¢ OAHUM TeTepoaroMoM. [ISTHUICHHBIE TeTEPOIUKIIbI C OJHUM M C
IBYMsI FeTepoaToMaMu. ApOMaTHUYECKHM XapakTep MATUYICHHBIX TeTEPOLUKIMYECKUX COEJAMHEHHH C
OJTHUM TeTepoaToMoM (nmuppoi, ¢ypaH, THOQEH) U C ABYMS rerepoaToMamu (IUpaszos, UMUAA301 U
trazon). OcoOeHHOCTH apOMaTHYECKHX CBOMCTB, CBSI3aHHBIE C INPHUPOAOM rerepoaroma. Peakuuu
ANIeKTPO(MIBHOTO 3amenieHns (Sg) — HUTpOBaHME, CyNb(pHUpOBaHUE, TAIOTEHUPOBAHNE, ATKUIMPOBAHUE
u arumpoBanue. OpueHTanuu 3aMmeneHus. AnunopoOHOCTh Gypana u nmuppona. KucioTHO-OCHOBHEIC
CBOMCTBA MUPPOJIA.

Tema 5.2. TlatuusieHHbIE TETEPOIMKIIBI C AByMsi TeTepoaroMamu. KHCIOTHO-OCHOBHBIE CBOMCTBA MUpa3ofia U
umyazona. CTpoeHue U apoOMaTUYHOCTh MUpPa30Jia, UMHUIA301a U THazosa. Peakuuu 35ekTpoduibHOro
3aMellleHus], OpueHTalus 3amelieHust. KucioTHo-oCHOBHbIE CBOMCTBA MHMpa30Jia U KMUAA301a.

Tema 5.3. IllecTuuieHHBIE T€TEPOLMKIIBI C OJHUM Ie€TepOATOMOM. ApPOMATHYECKUN XapaKTep a3uHOB.
Peakuuu snexTpoduiib-HOro 3aMelieHusi B NUpUAMHE, XuHoauHEe. OpueHTanus 3amelleHus. Peakuun
HYKJICO(DUITHHOTO 3aMEICHHs B TUPUANHE U XHHOJIMHE. OCHOBHBIE CBOWCTBA a3MHOB.

Tema 5.4. llecTuuneHHble TE€TEPOLUKIBI € AByMsl rerepoaroMamu. CTpoeHHE U apOMaTHYHOCTb
IMa3uHOB (MMPHUAA3UH, TUPUMUINH, nUpa3uH). CTpoeHHe W apoMaTHYHOCTh (peHa3mHa, (peHOKcazMHa,
¢entuazuna. ConeobpaszoBanue. Tayromepuss MUPUMHUINHOBBIX OCHOBaHMU (ypauui, TUMHH, IUTO3UH).
bapOuTypoBast KUCII0Ta, CHHTE3, JIAKTUM-JIAKTaMHasl U K€TO-eHOJIbHas Tayromepusi. bapourypartsl.

Tema 5.5. KonneHcupoBanHble reTepouukibl. Ankanouasl. I[lypuH, cTpoeHHMe, apoOMaTHYHOCTD.
I'mapokcu- 1 aMUHONIPOU3BOJHBIE ITypUHA: TMIIOKCAHTHH, KCAHTUH, MOYEBasl KUCIIOTA, aJICHUH, TyaHHH.
MeTmirpoBaHHblE KCaHTUHBL: T€O(UIUIMH, T€OOpOMHUH, KodenH. MypekcugHas mpoba. Xumuueckas
KJaccuukanus ankaaou10B. OCHOBHBIE CBOMCTBA, cojieoOpa3zoBaHHue. AJIKAJOWAbI IPYNIbl MUPUANHA:
HUKOTHH, aHa0a3uH, KOHUH. AJIKaJIOM/Ibl TPYIIbl XMHOJIMHA: XUHUH. AJIKaJIOUIbl TPYIIbI U30XUHOJIUHA
U M30XMHOJIMHO(QEHAHTpEHa: MarnaBepuH, MOPQUH, KOJAEHH. AJIKaJOWbl TPYNIbl TPOIaHA: aTpPONHH,
KOKaMH.

Pa3nen 6. [IpupoaHble OpraHMueCKue COEJUHEHMS.

Tema 6.1. Hyknennosble kucinotel. CTpoeHHE HYKIEO3UA0B U HYKJIEOTUAOB. [ MApOIN3 HYKIEO3UI0B U
Hykineotun0B. Crpoenue u 6uonorudeckas pois PHK, JIHK, kopepmentos HAJT" u HAJI®".

Tema 6.2. OMbuIseMble JIUNUABL. TpHALMATIULEPUHBl (KUPBI, Macia). Beiciiye )KupHbIE KUCIOTHI KakK
CTPYKTYpPHBIE KOMIIOHEHTHI TPUALMIITIIMIIEPUHOB (MTAIbMUTHHOBAs, CTEAPUHOBAsI, OJIEMHOBAS, JINHOJIEBAS,
JUHOJIEHOBas ). XUMUYECKHE CBOMCTBA TPUAIMIIIMIEPUHOB (TMIPOIN3, THIPOTEHU3AIMsS, OKUCICHHE).
AHanuTHYECKUEe XapaKTePUCTHKH XHPOB U Macel (HOoAHOe YHCIo, YUCIO oMbUIeHHs ). Bock, cTpoeHue.
Bricmive ogHOaTOMHBIE CIUPTHI (LETUIIOBBIN, MUpULMIOBBIN). [Tuenunsiii Bock. Cnepmarier. TBUHBI.
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®docharuanas xkuciaora. Dochommmuasl (GpochaTuamikoasaMunbl, GochaTuauaxoauHbl). KUCTOTHRINA U
MIETIOYHOHN TUAPOIN3 POCHOTUIHIOB.

Tema 6.3. Tepnenouasl. Ctepounsl. Kiaccupukanus, oTAeTbHBIC MPEACTABUTEIN MOHOIMKINYECKUX U
OMITMKIINYECKUX (O-TTMHEH, OopHeos1, kKamdapa) TepreHoB. MEeHTaH U ero MPOU3BOIHbIC, TPUMEHIEMbIC B
MeauIuHe: MeHTON, TepnuH. Crepouabl. [pynmbl  CTEPOMIOB: CTEPHHBI, JKEIYHBIC KHUCIOTHI,
KOPTUKOCTEPOU/IbI, MY>KCKHE TIOJIOBBIE TOPMOHBI, )KEHCKHE TI0JIOBbIE TOPMOHBI, arjIMKOHBI CEPICYHBIX
TJTUKO3U/I0B.

4. @DoHJ O1LIEHOYHBIX CpeaACTB 10 JMCHUIIJINHE

4.1. ®opMbl U MaTepUalIbl TEKYILIETO KOHTPOJIS.

4.1.1. B xone peanuzauuu aucuuiinabl b1.0.15 Opranudeckas XUMUS HCHOJIB3YIOTCS CIEAYIOIINE
(GhOpMBI  TEKYIIETO KOHTPOJISI YCIEBAEMOCTH OOYyYalOIIMUXCsA: KOJIJIOKBUYM, KOHTpOJIbHas padorta,
CUTYaIlMOHHAs 3a/1a4ya, cobeceioBaHue, yueOHO-UCClIeJoBaTenbcKas paboTa, TeCT.

4.1.2. Martepuainbl TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH.

[IpuMeps! TUIIOBBIX 3aAaHUM:

[Ipumep 3amanus yueOHO-UcceqoBaTeabckol padorel. Pasznen 4. TerepodyHKIIMOHAIBHBIC
coequnenus. Tema 4.7. Unentuduxanust opraHu4ecKuX COeAUMHEHUH.

3ananue: nACHTU(GUIUPOBATH HEM3BECTHOE OPraHUYECKOE JIEKAPCTBEHHOE CPEJICTBO.

C moMoIpl0 Ka4eCTBEHHBIX PeaKlUi U JaHHBIX yIbTpapuoIeTOBOM, HHPPAKPACHON CHEKTPOCKONMUN U
MPOTOHHOTO MAarHUTHOTO PE30HAHCA YCTAaHOBUTh HAUYME B BBIJIAHHOM COCIWHEHUU OJHOU WU
HECKOJIbKUX (DYHKIMOHANBHBIX TPYNI W €ro crpykrypy. Cnemnarb COOTBETCTBYIOIIMI BBIBOA O
MPEIoIaraeMoM JIEKAPCTBEHHOM CpEJACTBE W3 CIHCKA TPEAJIOKECHHBIX JICKAPCTBEHHBIX CPEJNCTB.
OdopMHTE TPOTOKOJT UCCIIETOBAHMUS.

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

1. Ucxona u3 yerbipex (hakTOpoB (JIEKTPOOTPHULATEILHOCT KUCIOTHOTO LIEHTPA, HAJUYUE WU
OTCYTCTBHE CONPSDKEHHsI B @aHUOHE KHUCIIOTHI, BiIustHUe D/ 1 DA 3amectuTenell, BIUSHUE PACTBOPUTENS)
CPaBHUTE KUCIOTHOCTb CIEAYIOLIMX Nap COCINHEHUN:

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

C,HOH ; C,HNH,

VYkaxure GpakTop, Mo KOTOpoMy cpaBHUBAIU. OTMETHTE AJIEKTPOHHBIE () ()EKTHI 3aMeCTUTENEH.
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Hanummure Boipaxenue K, u pK, nma ypaBHeHus:
CH,COOH + HOH=—= CH,C00 + H,0"

2.HanmmuTe npoekiuonHsie popmyinbl Duiiepa s ONTHYECKUX H30MEPOB COSTMHEHHUS:

(l)H

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

CH,

VYKakuTe nmapel SHAHTUOMEPOB U AMACTEPEOMEPOB, HazoBuTe o D, L — HomeHknaType.
3.Hanummre hopMysbl reOMETPUYECKIX H30MEPOB JJISl COSTNHEHHUS
CH,-CH=C-NH,
I
Cl

Vkaxute E u Z nzomepsl.

[Ipumep curyaumonHbix 3agay. Pasznen 1. Teopetmueckue OCHOBBI opranudeckor xumuu. Tema 1.5.
OO01as xapakTeprCcTUKa CIIEKTPAIbHBIX METOJIOB.

1. Ilepen rpymnmod CHHTETUKOB HCCIIEIOBATENbCKOM J1abOpaTOpUHM IOCTaBJIEHA 3aJada: ONPENENIUTh
COCTaB U CTPOEHME JIETYUEH KUIKOCTH - TOOOUHOTrO MPOJIYKTa TEXHOJOTHYECKOIO MpolLiecca.

[Iyrem sneMeHTHOro aHanu3a MMHU Obul ycTaHoBieH cocTtaB coeauHenus: CeHjo. B HK-cmextpe
COeIMHEHHs ObUIa OOHAPYKEHA MHTEHCHBHAs 1oj0ca mortomenus npu 2100 cv™', a B crekrpe TIMP -
JBa OJMHOYHBIX cHWrHajga npu o6=1,1 M. um 0=2,9 M.A. C COOTHOIICHHMEM HWHTEHCHBHOCTEH 9:1.
Onpenenure CTpOCHKE BEIIECTBA.

2. B mpoliecce opraHu4eckoro CHHTE3a Hay4HbIH COTPYIHHUK MOTy4Yui aBa uzomepa cocraBa CsHg. Oba
COEIMHEHUS MIPU KATAIMTUYECKOM THIAPUPOBAHUU MPEBpAILAlOTCsA B H-TIeHTaH, a B MK-cnekTpe nmMeror
T10JT0CY TIOTJIOMICHHMS ¢ 4acToToif 1650 cM™'. B VD-crieKTpe 0uH H30Mep HMEeT MAKCHMYM MOTIOMICHHS
npu 165 M, a BTOpoi — ripu 225 HM. MHTepnpeTupyiiTe CrieKTpajibHbIE JaHHbBIE U YCTAHOBUTE CTPOEHUE
HU30MEPOB.

3. O6bsicHuTE U3MeHeHus, Ha0mogaemble B Y D-criekTpax aHWIMHA IPU CMEHE pacTBOPUTENIEH:

B OTAHOJIE Amax 288 HM, € 19000

B XJIOPOBOJIOPOJTHOM KUCTIOTE Amax 270 HM, € 970.

[Tpumep koHTpoJBLHOI padorel. Paznen 3. I'omodyHkimonaneHble coeauHeHus. Tema 3.1.
["anoreHnpon3BOAHbIE YIIIEBOAOPOIBI.

BUJIET Nel

1. Hamummute cTpykTypHbIE GOpMYIBL: a) 2,2-1uMeTi-3-xaopoOyrana; 6) 4-6pom-3-
HUTPOXJIOpOEH301a.

2. TlpuBemute peakuuu XJOPUPOBAHUS dTaHa, IPONaHa, 2-MeTHJIOyTaHa.
VYKaxkuTe yCcroBUs, HA30BUTE IIPOILYKTHI.

3. Hanumute ypaBHeHUs peakuuil 2-xyopOyTaHa a) ¢ HOJAUCThIM HaTpHEM, 0) C HUTPUTOM Kallus
(KNO,). HazoBute npoayKTHI.

4. OcyuecTBUTE CIEAYIOIINE PEBPALCHUS:
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socl, Mg
A

C,H.OH B
5.IlpuBenure ypaBHEHUE pEaKLMU XJOPUPOBAaHUSA HUTPoOeH307a. YKaxkuTe ycinoBusa. HazoBute
MPOJYKTHI.

[Tpumep Habopa BompocoB codecenoBanus. Paznen 4. I'erepodyHKimoHanbHble coenuHeHus. Temsr 4.5.
Momnocaxapujsl, 4.6. Oauro-, moaucaxapubl.

1. O Hannumu KakuxX (YHKIMOHAJIBHBIX TPYII B TJIIOKO3€ CBUAETEIBCTBYET OOpa30BaHHE CHHETO
pacTBOpa CO CBEXENPUTOTOBIEHHBIM ocaakoMm rujapokcuaa meau (I)? CpoiictBa Kakoro kiacca
COCMHEHUI NpOSBISET B ATOM peakuuu riaoko3a? UTto HaOmiogaercs MpU HArpeBaHUU JTAHHOTO
pactBopa? KakoB Xxumu3M mnporTekaromer peakuuu? O HaJWyuKd KakoWl TpYINIbl B TJIIOKO3€
CBUJCTEILCTBYET AaHHas peakuus? [IpuBenure ypaBHEHUS peakIUil.

2. Kakoii XMMHYECKHH TpoIecC MPOTEeKaeT TNpU KUIMAYEHUH JPEBECHBIX OMNHJIOK C  KOHII.
XJIOPOBOJIOPOHOM KucimoToi? Kakoe BemecTBo oOpa3yeTcsi U3 MEHTO3bl MPH JabHEWIIeM HarpeBaHUU
peakunoHHoi cmecu? Yro Habmronaercs npu A00aBIEHUU K PEAKIIMOHHOM cMecu anunuHa? IlpuBenure
YPAaBHEHUs pPEaKIMil.

3. Yro HabOIIOMACTCS IPHU B3aUMOJICHCTBUHU CaXxapo3bl CO CBEXKEOCAKICHHBIM ruapokcuaom meau (II)? O
HaJIMYMU KaKUX TPYII B Caxapo3e 3TO CBUIETENHbCTBYET? UTO MPOUCXOIUT MpU HArpeBaHUU pacTBopa’
OO0bscHUTE, TOYEMY caxapo3a OTHOCUTCS K HEBOCCTAHABIMBAIOIIUM JAUCAXapUIaM.

[Ipumep TecToBbIX 3aganmii. Pasmen 3. TomodyHkumoHanbHble coenuHeHus. Tembsr 3.1.
["asioreHonpon3BoOIHBIE YIIIEBOIOPOIOB, 3.2. 'MAPOKCUIIPOU3BOAHBIE YTIEBOAOPOAOB.
1. K mony4eHuo raloreHnpon3BOAHBIX YIIIEBOIOPOIOB MPUBEAYT CIACAYIOIINE PEAKIIUU:
1. HsC - CH, -CH, -OH + PCl5 A. Bee
b. Tompko 1,2,3u 5

(0]
4
2. HC-CZ +Bn
OH B. Tompko 1,3 u 5

3. H,C=CH-CHj; + HI I'. Tombko 1,2,3 u 4
4. HyC- |CH -CHj3 + KI . Toaeko 1,3 u 4
Br

5.H;C - CH, - CH; + HCI
2. HpHBeI{eHHBIM B KOJOHKe 1 COCANHCHUAM BBIGCpI/ITG COOTBCTCTBYIOIINEC UM Ha3BaAHU U3 KOJIOHKH 2:

Komnonka 1 Kononka 2

[ H,C-S*- CH 'C2H5l - A. Metwruicyiasdon
1.

B.Otunmerusncynshon
H;CH;3

) H3C—//S\\ —CH,CHj

B. Moann numetnnnzo0yTuicyabGoHus
I'. Noaun muMeTHIIBTOp-0y THIICY b (MOHUS

J. Metmwmruncynbdokcun

3. B xakoM W3 HIDKENPUBEICHHBIX COYETAHWN HET COOTBETCTBHUS MEXKIY HAa3BaHWEM U CTPYKTYPHOH (opmyioi
rajioreHajnkana?

A. CH,Br-CH,Br 1,2-mubpomaTan
b. CH;-CHBr, 1,1-mubpomaTan
neppTopaTaH

13



F F BTOP-OyTHIIXIIOpH
F=C- C F opoModopm

B F©~ F

I'. CH;-CH,-CH,-CH,-Cl

JI. CHBr;

4. OCHOBHBIM TIPOLYKTOM B3aMMOJCHCTBHS IEHTAHONA-2 C KOHIEHTPHPOBAHHOM cepHOil kucmoroi mpu 140 °C
SIBIISIETCS COEAUHEHHUE:!

A. CH,=CH-CH,-CH,-CH, I. CHs-CH>-CH-CHo-CHs
. CH;-CH,-O-CH,-CH,-CH, SOsH
B. CH-CH-CH-CH:-CHs JI. CHy-HC=CH-CH,-CH,
OH OH
5. BepHo 1oKa3aHbl MPOIYKTHI CIEAYIOIIHX CXEM PEaKI[Hii:
=9
2. CoHsl + CH O C—ona —gr= CH-CH-CE ()

CH3—C|H—CH3 _NHs CH3—C|H—CH3 o NaOH CH3—C|H—CH3 + NaCl + H20
+
NH3 NH2

H3C—( Sebr o+ a2 H3C—f N—Br +HCI
‘@—CHzBrH(CN—» Cl@—CHzCN +KBr

A. Toawsko 1,2,3u4; b. Toneko 1,2,3 u 5; B. Bee; I'. Tonbko 2,3 u 4; 1. Toneko 2,3,4u 5
6. Kakne u3 mpuBEIEHHBIX B KOJIOHKE 2 CXEM peaklUid COOTBETCTBYIOT THIaM IpPEBpAIleHH, Ha3BaHHBIM B
KoJoHKe 17?7

Komnonka 1 Kononka 2

1. DnextpoduibHOE 3aMeleHue
2. HyxieodpuibHOE 3aMeIICHUE A @ ONFaH Cl - @OPNa cl

Br
@OH + 3Bn— Br@om 3HBr

b. ~Br
B. C2H5OH + Na —> C2H50Na +H
I'. C,H50OH + PCls — C,H5Cl1 + POCl; + HCI1

H3C- CH,- CH,-OH 12594 (0. L

H3C - CH = CH2
1 -H,0

7. 3-XHOpFeKC3H MOXET B3aPIMO}.'[€I>iCTBOBaTB CO CJICAYIOIIMMU pCarCcHTaMu:

1. NaCl A.Tompkoc2,3,4u5
2.Cl, Bb. Tonmbko ¢ 1,2 3
3. C,HsSNa B. Tompskoc 1,2,4u 5
4. CszONa I'. Bcemn
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5. NaNO, | 1. Tombko ¢ 3,4 1 5
8. HerepHO mokaszaHbl MPOAYKTHI CIACAYIONINX PEaKITHIA:

1. C6H50H + NaOH — C6H50Na + H,O A. Beex
2. C,H5;0C,H; + HCI —» C,HsOH + C,H;Cl b. Tonbko 1 1 3
3. C,H50H + NaCl — C,HsONa + NaCl B. Tonbko 2 1 3
H I'. Tonsko 1,31 4
4. C,HsOH + C,HsOH —— C,H;0C,Hs + H,O A. Tombko 1,2 14
5. C2H5OH + HzSO4 —> CijOSO;H + HQO

9. XWHOHBI 00pa3yIOTCs B pe3yNIbTaTe OKUCICHUS CIEIYIONNX COeTNHEHIIA:

A. Tonpko 3 u 4
| @— OH ) @ ; Q_OH B. Tonbko 1 u 2
’ ’ B. Tomsko 1,3 u 4

"HO OH
I'. Tompko 4 u 5

JI. Bece
oo 5 Qo

OH
10. Tanorenankan coctaBa C;HsCl; conmepxamuii B cniextpe [IMP nBa cunrnera npu 2,2(3H) u 4,02(2H)

M.J. IMEET CTPOCHUE:
A. CH,CICCI,-CH; I'. CH,CI-CHCI-CH,Cl
b. CH,CI-CH,-CHCI, . CH,CI-CH,-CH;
B. CCl;-CH,CH;

4.1.3. IlIkana onleHUBaHUA 1Sl TEKYILETO KOHTPOJIS.

YueOHo-uccaenoBarebckass padora. Pasnen 4. IerepodyHKumoHanbHble coeauHeHus. Tema 4.7.
WnenTudukanys opraHn4eckiux COeAMHEHUH.

OneHka «OTIAMYHO»: oOOydarommiics 0e30mnO0YHO WACHTU(GUIMPOBAT 3aJaHHOE OPTaHUYECKOe
JIEKapCTBEHHOE CPEJACTBO: IPOBEJI KAYECTBEHHBI aHalIM3 BELIECTBA, IPOAHAIW3UPOBAN JIaHHBIE
Ka4eCTBEHHOT'O aHaJIN3a, WHTEPIPETUPOBAI U 00padoTan CHeKTpalibHbIE JaHHBIC BEIIECTBA, CIENA
BBIBOJI O €r0 CTPYKTYPE M CTPOCHUHU U ONPEIENINI €ro CPeAr MPEeAIOKEHHBIX JEKapCTBEHHBIX CPENICTB;
IpaMOTHO O(OPMHUI TPOTOKOJ UCCIICAOBAHMSL.

OrneHka «xXopouIo»: 0OydaroUuiics BEpHO HWIACHTU(UIMPOBAT 33/JaHHOE OPraHMYECKOE JIEKApCTBEHHOE
CPEeACTBO, HO JIOMYCTHJI HE3HAUNTENIbHbIE OLIMOKN Ha OTHOM WM ABYX CTaAMAX MCCIEIOBAHUS.

O1eHKa «ylOBJIETBOPUTENILHO»: OOY4YaloLMiics BEpHO HICHTU(UIMPOBAI 33JaHHOE OPraHUYECKOe
JIEKapCTBEHHOE CPEJICTBO, HO JAOMYCTHII OIIMOKU Ha TPEX U Oojee CTaausaX UcCIel0BaHUs.

OneHka «HEyIOBIETBOPUTEIBHO»: O0YUYaIOUIUICA HEBEPHO MIECHTU(UIMPOBAT 3aJaHHOE OpPraHUYECKOe
JIEKAPCTBEHHOE CPENICTBO.

KonnokBuym. Pasnen 1. Teopernueckue ocHOBBI opranndeckoit xumuu. Temst 1.1-1.6.

OneHka «OTIMYHO»: 00yYaromuiics CpaBHUBAET 3aJJaHHBIE COEJUHEHHS 110 KHUCIOTHOCTH U OCHOBHOCTH,
BBIJIEJIET CpeaM HUX OoJiee CUIIbHOE COeIMHEHHE, apIyMEHTUPYeT cBOM oTBeT. O0yyaromuiics: BeIAeNseT
aCUMMETPUYECKUH LEHTP MOJIEKYJbl, ONpEeNsieT KOJIMYECTBO CTEPEOHM30MEpPOB, H300pakaeT HX C
nomoteio popmyn dumepa, knaccudpunupyer ux no D,L- u R,S- Homenknatypam. OOGyuarommuiics
BBIJICJIIET COEAMHEHUS, CYIECTBYIOIIME B BUJIE TEOMETPUUECKUX M30MEPOB, U300paxaeT 3TH U30MEPHI,
KJIacCU(PUIUPYET UX MO uc-TpaHc- U E-,Z-HoMeHKIaTypam.

OrneHka «Xopomio»: 00y4JaroIuics CpaBHUBAET COETUHEHUS MO0 KUCIOTHOCTH-OCHOBHOCTH, HO HE MOXET
4€TKO apryMEHTUpOBaTh CBOM OTBeT. OOydaromuiics BbIIEISET aCUMMETPUYECKHI LEHTP MOJEKYJIbl,
olpesieNisieT KOJUYECTBO CTEPEOM30MEpPOB, H300paxaer uX ¢ nomombio ¢opmyn Dumepa,
knaccupunupyer ux no D,L- u R,S- HOMeHKI1aTypam, HO JJ0ITycKaeT He3HAUUTeNbHbIE OUTMOKH HA OHOM
U3 JTaIoB, 32 UCKIIOUEHHEeM nepBoro. OO0yJaromuiicss BbIIEISIET COSIMHEHMs, CYILECTBYIOIINE B BUJE
reOMETPHUECKUX HM30MEPOB, M300paXkaeT 3TU HU30MEpPbI, KJIACCU(PUUUPYET WX MO LHUC-, TpaHc- U E-Z-
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HOMEHKJIaTypaM, HO JONYyCKaeT HE3HAYMTEIbHBIC OIMMOKM HAa OJHOM U3 JTAaloB, 32 HCKIOYCHUEM
MEepBOTO.

OrneHka «yJTOBJICTBOPUTEIBHO»: OOYYAIOIIUNCS CIPABISETCS CO BCEMH 3aJaHUSIMH, HO JIOIMYCKaeT
3HAYUTEILHBIE OITHOKH.

OrneHka «HEYIOBICTBOPUTEIHHO»: OOYUAIONIUICS HE CIPaBISETCS C MOCTAaBICHHOW 3aaadycii Oojble,
YyeM B ITOJIOBUHE 3aJaHUH.

CuryanuonHnbie 3axaun. Paznen 1. Teopernueckue oCHOBBI opraHuyeckod xumuu. Tema 1.5. OOmas
XapaKTEPUCTHKA CIIEKTPATbHBIX METOIOB.

OreHka «OTJIMYHO»: OOYYAIOIIMICS aHAIM3UPYET CIEKTPOCKOIMYECKHE JIaHHBIE COCIMHCHMS,
UHTEPIPETUPYET U MPUMEHSIET UX JJIsl YCTAHOBJIEHUS CTPYKTYPhI COCIMHEHUSI, YCTAHABIUBAET CTPYKTYPY
COC/IMHEHMUS], ApTyMEHTUPYET CBOM OTBET.

OueHka «xopouioy: OOyYaroIIMiCs aHAIM3UPYET CIEKTPOCKONMMYECKHE JaHHBIE COCIMHEHMUS,
UHTEPIPETUPYET U MPUMEHSIET UX ISl YCTAHOBJIEHUS CTPYKTYPbI COCIMHEHUSI, YCTAHABIUBAET CTPYKTYPY
COCIMHEHHM S, HO HE MOXKET apr'yMEHTUPOBATh CBOM OTBET.

OneHka «yAOBIETBOPUTEIBHO»: OOYYAIOIIMICA CIPABIIAETCS CO BCEMHU 3aJaHUSIMHU, HO JOMyckaer 2-3
OIIIHOKHU.

OrneHka «HEYyIOBIETBOPUTEIHHO»: 00YYAIOIIUNCS HE CIPABISETCS C MMOCTABICHHON 3aaueli B MOJIOBUHE
3aJaHui u OoJiee.

Koutposbnass pabora. Pazmen 3. TomodyHkuumonaneHbie coeauHenus. Tema 3.1.
["asioreHnpon3BOAHbBIE YTIEBOAOPOIBI.
OrneHKa «OTIUYHO»: OOYYarOUIUMHCS HUCIIONB3YET, aHAJU3UPYET TEOPETHUYECKHE JaHHBbIE O CIOcCo0ax

[IOJIyYUEHUsI M  CBOMCTBaX TaJOTEHIPOM3BOAHBIX JUIsl  pewieHus 3aaaHuid. J{aér Ha3zBaHus
raJIOrEHIPOU3BOIHBIM no 3amecturenbHoil HOMeHkinarype WMIOIIAK u mo panuonanbHOM
HOMEHKJIATYypE.

OneHka «xopoiio»: 00ydYaromuics HCHONB3YEeT, aHaIM3UPYET TEOPETUYECKHE JaHHBIE O Crocobax
MOJIyYeHUsI M  CBOWCTBAaX TaJOTCHNPOM3BOAHBIX JUIsl  peIleHUs 3afaHuii, JaéT Ha3BaHUS
raJIOr€HIPOU3BOAHBIM 110 3aMecTUTeNbHOU HOMeHKnatype MFOITAK u no panmoHanibHON HOMEHKIIATYpPE,
HO COBEpIIAET 2-3 He3HAYUTENbHBIX OIUOKH.

OreHKa «yJIOBIETBOPUTENBHOY»: OOYJAIOUTUNCS CIPABISETCS CO BCEMHU 3aJlaHUSIMHU, HO JOMyCKaeT 2-3
OIHUOKH.

OneHka «HEeyJOBIETBOPUTEIbHO»: 00Yy4aIOIIUNCS HE CIPABISAETCs ¢ MOCTAaBICHHON 3a/a4yeil B IOJOBUHE
3ajaHui u OoJiee.

CooecenoBanue. Paznen 4. 'erepodyHKIMoHambHBIE coeauHeHusa. Tembl 4.5. MoHocaxapunsl, 4.6.
Onuro-, nonucaxapuisl.

Onenka «3auteHo»: 1) oOydaromuiicss MPOBOAUT Ja0OPaTOPHBIN MPaKTUKYM, 2) oQOpMIISET MPOTOKOI
MPaKTUKyMa, 3) OTBeYaeT Ha BOMPOCHI coOeceI0BaHMUS.

OneHka «He 3a4TeHO»: 00yJaroUIUiics He BBIMOIHAET OAUH U 00Jiee U3 BILIEHEPEUHCIEHHBIX ITYHKTOB.
TecroBble 3ananusi. Paznen 3. ['omodynkuuonansueie coenquuenus. Temsl 3.1. [anoreHonponsBoaHbIe
YIJIEBOAOPOIOB, 3.2. ['MaApOKCUTIPOU3BOIHBIE YTIIEBOIOPOIOB.

OreHKa «OTJIMYHOY: 00yJaromuiicss BepHo oTBeTri Ha 90-100% BompocoB.

OreHKa «X0poIIo»: 00yJarImuics BepHO OTBETHI Ha 75-89% BOMpoOCOB.

O1eHKa «yI0BJIETBOPUTENILHO»: 00yyJaroluiicsa BepHO oTBeTHI Ha 60-74% BOIPOCOB.

O1eHKa «HEYIOBJIETBOPUTEIHHOY: 00ydJatoUIHiics BEpPHO OTBETUI MeHee yeM Ha 60% BOIPOCOB.

4.2.1. IIpomexxyTouHasi aTTecTalus MPOBOAUTCA B (hOpMe YCTHOTO IK3aMeHa.
4.2.2. O1ieHOYHBIE CPEJCTBA ISl MPOMEKYTOYHON aTTECTAIIUH.
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[Tpumep sK3aMeHaIIMOHHOTO OMteTa

Ne 3amanue [IpaBunbHBIN Kommeren
/i OTBET 1002071
WHJUKATOP
1 HO 3-(1-ruapokcu — OIIK-1
2- NOIIK-
CH-CH,-NH-CH, - HCI METHJIAMUHO)ITHA | 1.1.
| benon
OH
Me3aton (heHun¢ppun)
JlaliTe Ha3zBaHWE MO 3aMECTUTEIIBHOM HOMEHKJIAType
HIOITAK.
2 HO sp” sp OIIK-1
NOIIK-
(|)H-CH2-NH-CH3 - HCI 1.1.
OH O6o3HaubTe
TUOpUAN3AIMIO aTOMOB YIJIEpOo/ia B apOMaTHUYEeCKOM
KOJIBIIC U B ATH(PATHUECKOH HETIH.
3 CKOJIBKO CTEpPEOM30MEPOB BO3MOXKHO i1 AaHHOM | Oaun xupansHbiii | OIIK-1
MOJICKYJIbI? LEHTP. NJOIIK-
HO JBa 1.1.
cTepeon3oMepa
C|H-CH2-NH-CH3 - HCI
OH
4 OTMeThTE TPYIIY, MPOSBIISIONIYIO OTPUILIATSIHHBIIN DeHOJIBLHBIN OIIK-1
VHIYKTUBHBIN U ITOJIOKUTEIBbHBIA ME30MEPHBIN TUIPOKCHUIT HNJIOTIK-
ANEKTPOHHBIE () (PEKTHI. 1.1.
HO
<j>7(|)H-CH2-NH-CH3 - HCI
OH
5. O06o03HaubTe ¥ Ha30BUTE BCe PYHKITMOHATHHBIC DeHONbHBIN OIIK-1
HO TUAPOKCHIT NIOIIK-
CrnuproBoit 1.4.
CH-CH,-NH-CH, - HCI THAPOKCHII
(BTOpPHUHBII)
TPYIIIBL OH Bropuunsie
aMUHBI
6 Hcnonp3ys cripaBoYHbIE JaHHbBIE, TPETOI0KUTE BanentHeie OIIK-5
XapaKkTepUCTUUYECKHE MOJIOCHI nornomieHus B K- konebanus OH- NJOIIK-
CIICKTpE IpyIIIbl Juamna3oH | 5.1,
HO 3650-3000cm ™"

CH-CH,-NH-CH, * HCI

OH

BanentHrle
xonebanust NH-
IPYNIbI IUANa30H
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3500-3300cm’”

HO

CH-CH,-NH-CH, - HCI

OH
[Ipennoxure [IMP-cniekTp MOTJIOIEHUS C
YKa3aHUEM BEJIMYMH XUMUYECKHUX CIABUTOB IMPOTOHOB
Y MYJIbTHIUICTHOCTH CUTHAJIOB.

ITporonst CH3 —
TPYIIIBI

Jymier xum.caBur
0,3-1,3

ITporonst CH; —
TPYIIIIbI

Tpunier
xum.casur 0,6-1,6
ITporonst CH —
TPYIIIIBI

Tpuner
xuMm.casur 1,3-4,0
ITporons! Ar —
TpyHIbI
MynbTHIuier
XHM.CABHT 6,5-8,3
[Iporonst -OH
criipTa

Cunrier
xuM.casur 2,0-4,5
[Iporonst -OH
dbeHona

CuHruer
xuM.casur 4,5-9,0
IIpororn NH
CHHIJIET
xum.casurl,0-2,9

OIIK-5
UJIOIIK-
5.1.

2 H,0, H*
CN @ —

\/CI /_<0
~_ B

IIpuBenuTe peareHTsl a, C M IIPOMENKYTOUHBIN

a —[lMaHuJ Kanus
C- XJIOPHUCTBIN
aneTu
B-IIPOMAHOBAs
KHCIIOTa

OIIK-1
WJIOTIK-
1.1.

\/CI

J .
2 H,0, H*
\/CN [E— .

HazoBuTte Bce coemmHeHNs.

HPOAYKT B.
(0]
> /—<
Cl
‘ C
B

XJIOPUCTBIN ATUIT
IIpomanoHuTpun
[IporanoBas
KHCJIOTa
XITOpaHruapua
MIPONIAaHOBOU
KHMCIJIOTBI

OIK-1
WJIOTIK-
1.1.

10

ITpusenure CIEKTpaJIbHbIE XapaKTepUCTUKU
KOHEYHOro npojaykra npespaimenuii (MK-, AMP 'H-
CIEKTPOCKOITHH )

BanentHrle
xonebanus CO-
TPYIIIbI IUANAa30H

OIIK-5
WJIOTIK-
5.1.
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1800 -1680cm ™'
SIMP'H-
CIIEKTPOCKOITHS
ITporonst CH3 —
TPYIIIIBI

Tpunier
xuMm.casur 0,3-1,3
ITporonst CH; —
TPYIIIIBI
Ksagpymer
xum.casur 0,6-1,6

11 B  peaknuum  yKCycHOM — KHUCIOTBI €  COAOW | AueraTr HaTpus OIIK-1
obpazyercs. .. VYraexucnsiii raz u | UAOIIK-
BOJIa 1.1
12 [Iponykramu Oenszoii HoW kuciaorel ¢ PCls | Xuopanrumpug OIIK-1
SIBJISIFOTCHL. . . OCH30IHOI NOIIK-
KHUCJIOTBI 1.1
dochopun
XJIOpUJ
XJIOpOBOAOPOL
13 TuMHUOIUH COCTOUT U3 Tumun OIIK-1
pubodypanosa NIOOIIK-
1.1
14 [llenounoit  rupponn3 5 -aJICHUJIOBOM  KHUCJIOTHI | AIEHO3UH OIIK-1
MPUBOAUT K 00Pa30BaHHUIO. . . murunpodocdar NJOIIK-
1.1
15 ['unponu3 cioxHoro 3pupa UAeT Mo MEXaHU3MY. .. Hyxneodunsb OIIK-1
HOE NOIIK-
3aMelIcHNE 1.1
16 PEAKIIMU PAIUKAJIBHOI'O 3AMEILIEHNA B AJIKAHAX | A OIIK-1
1. mpoTrekaroT Ha A lu?2 VJIOTIK-
cBeTy B.13u4 I
2. unyt y Haubonee  B.23u 4
Pa3BETBIEHHOTO I.12u4
atoma «C» Il. Bce
3. IpUBOSAT K
00pa3oBaHUIO
AJIKEHOB
4. 3TO OKHUCTIEHUE
17 OCHOBHbBIM  ITPOJJYKTOM OOTOXUMHUYECKOTIO | B OIIK-1
FPOMUWPOBAHUSA 2-METUJIBYTAHA ABJISETCSA u ,Z[OHK-
A. HyC- CH-CH,-CH;  B. Br B. Br-CH, - CH -CH, -CH, L1
| H,C- C - CH, - CH; I
CH,Br [ CH,
Br CH,
I H3C-,CH-éH -CH,4 i H3C-§H-CH2-CH2-Br
CH, CH,
18 2-METWI-2-BYTEH OBPA3YETCS1 B PEAKLIUSIX T OIIK-1
NIOOIIK-
1.1
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A0, t0
1. H3C-?H-(|ZH-CH3 s A.124u5
b.3,4u5
B.1us
I'. Bcex

N.2ud

CH, OH
2. HyC-CH - CH -CH,
CH3 Br

KOH (CHHpT)’tO

Zn (TIBLIB), to‘

3. HsC - CH - CH -CH,
Ll
Cl

4. HiC - CH - CH -CH,
CH; OH

H2804 (K)
—

o
5. H;C- CH, -C- CH,
Cl

KOH (crupr)» 0

19

JJ1 ALETHUJIIEHOBBIX YTJIEBOJOPOJIOB
CITPABEIJINBO YTBEPXJIEHUE

A. MOHO MOJYYUTh THAPUPOBAHUEM ATKEHOB

b. He B3auMOACKHCTBYIOT ¢ OpPOMOBOJOPOIHOMN
KHCJIOTOM

B. B3aumozeicTBytoT ¢ 6poMHOI BO0I

I'. BcTymaroT B peakiuio JeruaprupoBaHus

J1. HE moBeprarTCs BOCCTAHOBIICHUIO

OIK-1
UJIOIIK-
1.1

20

B PEAKLUSAX S; 3AMELIEHUE B META-TIOJOXEHUE
XAPAKTEPHO JUUIl COEIMHEHUIA
OCH; C,H;

NO, Br
1. i 2.© 3. i 4,

SO;H

5.
A.1u?2
H.2u3

b. Bcex B.34us I'lus

OIIK-1
WJIOTIK-

21

B PE3VJIbTATE [IPUBEJIEHHBIX

[IOCJIENOBATEJIbBHOCTEIl PEAKIIMII OBPA3YETCSH

COEJIMHEHME
CHs3

Br2/AICI 3 SOCl2
— " » A

HOH

Br2, ©
—>»F —»B

CH:2Br CH:20H

CH2(Cl

B. Br

r. OH Ja. Br

OIK-1
WJIOTIK-

22

KAYECTBEHHBIMU PEATEHTAMU HA COEJUHEHUA 1
" 2 ABJIAIOTCA

1. C,HsOH | A. NaNO,/HCI

1-I'

OIIK-1
WJIOTIK-
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b. [Ag(NH;),]OH 1.4
OH B. [C4HsN*=N]CI
T. K2Cf207/H+
2.
o)
Vi
H;C—C~
. H
23 JULS TIPOITAHOJIA-2CIIPABE IJIVBbI Y TBEPK/IEHUS: OIIK-1
1. 006paszyeT ¢ YKCYCHOM KHUCIOTON CIOXKHBIN dPup NJIOIIK-
2. OKUCHSIETCS B POIMMOHOBBIN aJIbJICTH/T 1.1
3. ero MOXKHO OOHAPYKUTH C IIOMOILBIO NJIOIIK-
po6s JIykaca (ZnCl,/HCI) 14
4. Ipy HarpeBaHUH €ro C BOJOOTHUMAIOIIIM
CPEICTBOM 00pa3yeT MpOTHICH
5. Ipu BOCCTaHOBJICHUH 00pa3yeT MpoIeH
A. Bce
b.1,3u4
B.1u4
I'24u5
H.14us
24 KOHEUYHbIM [IPOJIYKTOM CHEJYIOLIX OIIK-1
TIPEBPAILIEHUN SIBJISIETCSI WJIOTIK-
0
1.1
C,Hs-Cl 2H,0 (OH)) HNO,
N-K > A > > B
OO
: X
o0
1. [C,HsNH-N =0] 2. C,Hs-OH + N, 3. [C,HsNH;]'NO,"
o)
. N-NH-C,H; ) ©_1\|I _CH,-CHj,
Y N =0
Al b.2 B.3 I.4 .5
25 JJIA XJIOPUJA OEHWIAMA3ZOHUA C BBIAEJIEHUEM OIIK-1
A30TA YT PEAKLINU WJIOTIK-
+ 0
. |csN=N|op S L1
el KL
2. |ceHsN=N]| ¢ ,
+
3 [catsN=N | _CoHsOH NaOH
_ C,H;0H, ¢
4. [CHsNENer 2258 b,
+
_ H
5. [cN=N|or M
A.lu?2
b.1,2u4
B.1,3u4
I'. Bce
HN.124u5
26 KOHEYHBIM ITPOJJYKTOM PEAKIINU ABJIAETCA OIIK-1
NIOTIK-
CO,, satem HCI 1.1

HsC -CH - CH, -CH»-MgBr >

CaoHs
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A. 3-MeTHIImEeHTaHOBAas KHCI0Ta
b. 3-meTnnnenTanon

B. 4-3trnnenTanoBas KHCI0Ta
I'. 4-meTmnrexcanoBas KUCI0Ta
J. 4-MeTunareKcaHalib

27 PEAKIMNM 1 U 2 ITIPOTEKAIKOT COOTBETCTBEHHO IIO | 1-b OIIK-1
MEXAHU3MY 2-J1 UJIOIIK-
1.1
P
1. HsC-CHy-C_ +PCls —>
2.H,C = CH-CH, ¢/ + Ho—>
OH
A. pagukaibHOE 3aMeIICHHE
b. nykneo¢unbHoe 3aMerienue
B. anekTpoduiibHOE 3aMelIeHne
I'. HykneopuiIbHOE IPUCOSTNHEHNE
J1.271eKTpODUIBLHOE TPUCOCTMHECHHE
28 D-PUBO3E COOTBETCTBYET CTPYKTVYPHAS | b OIIK-1
OOPMVIIA UJIOTIK-
A2 A 1.1
H-+OH H—-+OH
H-+OH H-+—OH
HO——H H-4-OH
A CH,OH B CH,OH
P P
HO—H H-FOH
HO——H HO——H
HO-+H H+-OH
B. CH,OH r CH,OH
//O
FH
H——H
HO—H
HO-+H
n CHOH
29 B PE3VJIbTATE _ [IPUBEJEHHOM | A OIIK-1
TIOCJIEAOBATEJIBHOCTU  PEAKIMM  OBPA3YETCA NJIOTIK-
COEJIMHEHUE 1.1
CHz - COOH  2NH, Harpes Harpes 2Zn '
CH, - COOH -H,0 -2Zn0

000

A. b.

B.

-NH;
o:

I.

-

hig
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30 B PE3VJIbTATE TIPUBEJIEHHOII | A OIIK-1

IOCJIEJIOBATEJIbHOCTU  PEAKIIM  OBPA3VETCSA WJTOTIK-
COEJIMHEHMUE i
HNO .
dypdypon 3 o . dJeHmnranaaMH: )

1. S (¢} (¢} 6

LN LN LN
ON CH =N - NHCeH5 , H,N CH=N-CeHs HoN CeH
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4.2 .3. [lIkana orieHUBaHUS.

O1eHKa «OTIIMYHO»: 00yUaIOIIMNCsA TPaMOTHO UCIIOJIb3YET TEOPETUUECKHE OCHOBBI OPIraHUYECKOH XUMHUU
IVl TIPOTHO3UPOBAHMS CBOMCTB COEAMHEHUH, aHaIM3UpyeT U KJIACCU(PULUUPYET OpraHu4ecKue
coeMHEHUsI N0 (DYHKIMOHAIBHBIM TPYIIaM W MPOSBISIEMBIM CBOHCTBaM, OCYHIECTBISIET (PH3UKO-
xumuueckuii (UK-, SAMP 1H-CH€KTpOCK0HI/II/I) U XUMHYECKMM aHaJIu3 OPraHMYECKOro COECIMHEHMS
(KauecTBEHHbIE peaklUy Ha (YHKIMOHAIbHBIE TPYIIIIbI).

OneHka «Xopouo»: 00yJaromuiics CHpaBiseTcsl ¢ BBILIE MEPEUUCICHHBIMU 3a/laHUsMHU, HO JIOIyCKaeT
HE3HAUUTEJIbHbIE OLUIMOKU.

O1eHKa «yZOBJIETBOPUTENILHO»: 00YYaIOLIUIiCS CHpaBiseTcss cO BCEMM 3aJaHUsIMM, HO JOMyckaer 2-3
OILIUOKHU.

OneHka «HEYJOBIETBOPUTENbHO»: OOYy4YarolUiics He chpaBisercss ¢ OOJbIIMHCTBOM  3a/laHUi
9K3aMEHallMOHHOI 0 Ouera.

4.3. CooTBETCTBHE OLCHOYHBIX CPCIACTB HpOMC)KYTOqHOﬁ aTTeCrTaguu I10 JUCLHHUIIIMHC q)OpMI/IpyeMBIM
KOMIICTCHIOUAM

Kon nnaukaropa
Konx komnerenmun JOCTH>KEHU I OneHoyHbIE CPECTBA MPOMEXKYTOUYHOU aTTECTALIUU
KOMIIETEHITHH
OIIK-1 NAOIIK-1.1
NAOIIK-1.4 Tecr
OIIK-5 NAOIIK-5.1

4.4. Kpurepuu oreHKu cC(HOPMHPOBAHHOCTH KOMIIETCHIIUN B paMKax MPOMEXYTOYHOM aTTECTAI[UU IO

AUCIIUIIIINHEC
Kon CtpyKTypHBI Kputepuu onieHku chopMHpOBaHHOCTH KOMIIETEHIIUN
HNHAUKAaTOpa c
Kon P

OCTHOKEHUS | DJIEMEHTBI

KOMIIC-
KOMIIETEHIIN | OI[EHOYHBIX

TEHIINU

151 CpesCTB He chopmuposana Cdopmuponana
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He numeet npeacrasienue Nmeet npeacraBienne
O CTPOCHUU BEILIECTBA, 0 CTPOCHUU BEILIECTBA,
MPUPOAEC XUMUYECKOU CBSA3U | IPUPOAEC XUMUUYECKOU CBS3UU
U XUMHUYECKUX CBOMCTBAX XAMHUYECKHUX CBOMCTBAX
COCTMHECHUH. COCJIMHEHU I
He ymeet onpenensars YwMeeT onpenenarsb
WIOMK-1.1 (GyHKIIMOHATBHBIC TPYIIBI B | (PYHKIMOHAIBHBIC TPYIIIIHI B
OIIK-1 I/Ié[[ OHK:I: 4 CTPYKTYPE OPraHHU4ECKOI0 CTPYKTYpE OpPraHU4YEeCKOro
COCJIMHEHMS U HE COEIMHEHUS U IIPEeIaracT
npejaracT BapuaHThl BapUaHThI WICHTH(PUKAIINH
uacHTH()UKAITIH WX OCHOBHBIMHU (DU3UKO-
WX OCHOBHBIMU (hU3HUKO- XUMHUYECKUMH 1
XUMHUYCCKUMHU U XHUMHUYECKUMH METOJaMHU
TECT XUMHUYECKUMU METOJaMU aHaju3a
aHanu3a
He umeer npencraBnenus o | Umeer mnpexncraBieHue o
METOodax OpraHu4eCkKkoro METOAax OpraHnu4ycckKoro
CHHTE3a  COEIMHEHUU, 00 | chHTe3a COCTMHCHHM, 00
HHCTPYMCHTAJIbHBIX METOAax HHCTPYMCHTAJIbHBIX METOAax
M3YICHUS QUBHKO-XUMHUICCKUX | M3YUeHHUS (HH3UKO-XUMHUISCKHIX
xapaktepuctuk Mosekyn u JIC. | xapakrepuctuk mosiekyi u JIC.
OIIK -5 | UJIOIIK-5.1 He ymeer npoBoauts Ymeer npoBOAUTH
AKCIIEPUMEHTAJIbHBIE AKCIEPUMEHTAJIbHBIE
HCCIIEOBAHUS M0 3aIaHHOU HCCIIEOBAHUS 110 3aJaHHOU
METOJIUKE U METOJIUKE U
MHTEPNPETUPOBATH MHTEPNPETUPOBATH
AKCIEPUMEHTAJIbHBIE AKCIEPUMEHTAJIbHBIE JaHHBIE.
JIaHHBIE.

Komnerennust cumraercs CcQOPMUPOBAHHOW Ha YypoBHE TpeOOBaHMW K [AUCHUIUIMHE B
COOTBETCTBHHM C 0O0pa30BaTeIbHONW MPOrPaMMOi, €ciau MO WTOraM MPUMEHEHHUS OIICHOYHBIX CPEICTB
MPOMEXKYTOUHOM aTTECTAMd WM UX OTIENbHBIX JJIEMEHTOB pPe3yJbTaThl, JIEMOHCTPUPYEMBbIE
00y4aroIuMcsi, OTBEYAIOT KPUTEPHUIO CHOPMUPOBAHHOCTH KOMITETEHITHH.

Ecnu mo utoram mpoBeIeHHOW MPOMEKYTOYHONW aTTeCTAllMM XOTS Obl OJJHA W3 KOMIETEHIIMN He
chopMHUpOBaHa HA YPOBHE TPEOOBAHUH K UCIHUIIIMHE B COOTBETCTBUU C 00pa30BaTEIHHOM MTPOrpaMMOid
(pe3ynpTaThl 00ydYaromerocs HE COOTBETCTBYIOT KPHUTEpHUIO CHOPMUPOBAHHOCTH KOMIIETEHIIUN),
00y4JaronemMycsi BRICTABIISIETCS OLIEHKA "HEYJIOBIETBOPUTETHHO".

5. MeToauueckue MaTepHuaJibl 10 OCBOCHUIO JUCHUIIJIMHBI

Metoauueckue MaTepuaisl A odyvatouiuxces no aucuumiande b1.b.15 Oprannueckast xumust (IOJIHBIN
KOMIUIEKT HaXOIUTCs Ha Kadeape ob1eit 1 opraHndeckoi XuMum).

1. Homenknarypa opraHu4eckux coenuHeHuil. TeopeTnueckne oCHOBBI opranuueckoil xumuu [Tekcr] :
yuebHo-MeTouueckoe nocodue / Ilepmckas rocymapcTBeHHas (papmaineBTHUecKas akajaemus, kadeapa
ob1eit u oprannyeckoit xumun; coct. H.M. Urunos [u ap.]. — Ilepmsb, 2020. — 95 ¢. — bubnuorp.: c. 95

2. MexaHu3mbl peaknuii B opraHudecko xumuu [Tekcr] : yueOHOoe mocobme / Ilepmckas
rocygapcTBeHHasi apmarieBTUUecKasi akajemus, kadeapa obmeld U opranndecko xumuu; coct. H.M.
Urunos [u np.]. — [lepmb, 2020. — 66 ¢. — bubmmorp.: ¢. 66
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3. TlpakTUKyM 1O OpraHWYECKOW XWUMHU IJIs TOJATOTOBKM K JjabopaTopHbM 3aHsaTusM [Tekct] :
npaktukyM / IlepMmckas rocynapcTBeHHas (apmaleBTUUecKas axajaeMus, Kadeapa oOmeid u
opraanueckoit xumuu; coct. H.M. Urunos [u ap.]. — [lepmb, 2020. — 88 ¢. — bubmmorp.: c. 88

4. TpeHUPOBOYHBIC TECTOBBIC 3a/1aHus 10 oprannueckoit xumun. Yacte 1. [Tekcr]: 3anaunuk / [Tepmckas
rocyJapcTBeHHas (papMmareBTU4ecKas akajaeMmus, kadeapa oOmeld u opraHuueckoi xumuu; coct. H.M.
Urunos [u np.]. — [lepms, 2016. — 88 c.

5. TpeHupoBOUHbIE TECTOBBIC 3a7aHus 110 oprannyeckoi xumun. Yacte Il [Tekcr]: 3agaunuk / [Tepmckas
rocynapcTBeHHas (apmareBTHUecKas akajemus, kadeapa oOmieil u opraHmdeckoi xumuu; coct. H.M.
Urunos [u np.]. — [lepms, 2020. — 164 c.

6. 3aJauHUK N0 OPTaHUYECKOH XUMUH JUIS CTYJEHTOB, OOYYAIOUIMXCS MO CHenHatbHOCTH «DapmMarus»
[Texct] / Ilepmckast TocynapcTBeHHasi (hapMaleBTHUECKas akajeMusi, kadenpa oOeil 1 opraHndeckoi
xumud; cocT. A.I'. Muxaiinosckuii, H.-H. Ilepmmna. — [Tepmsb, 2020. — 64 c. — bubnuorp.: c. 64

6. YueOHas quTepaTypa AJ1s1 00y4aromuXxXcs mo JUCHUIIHHE
6.1. OcHoBHas UTEpaTypAa.

1. Oranecsan, 3. T. Oprannueckas xumus: yueOHuk / O. T. Oranecsn. — PocroB-Ha-Jlony : deHukc,
2020. — 400 c. — ISBN 978-5-222-35198-7. — Tekcr : snextponHsi // Ludposoii oOpazoBaTenbHBbIi
pecypc IPR SMART: [caiitr]. — URL: https://www.iprbookshop.ru/102168.html (mata oOpamenus:
13.02.2025). — Pexxum goctymna: aJjisi aBTOPU3UP. MOJIb30BaTEIeH

2. Opranuueckass xumus : cOopHuK 3ana4d u ynpaxuenuin / E. A. UsneBa, . M. Tkauenko, II. A.
MansbkoBa [u 1p.]. — Camapa : Camapckuii rocyiapcTBeHHbI TexHUYeckuil yHuBepcuteT, ObC ACB,
2020. — 78 c¢. — Texcr : anexTponHbIi // Llndporoit odpazoBarenbubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/105221.html (gara o6pamenus: 13.02.2025). — Pexxum goctyma: s
ABTOPHU3UDP. MOJIb30BATEIICH

3. Opranuueckas XuMmus : J1abopaTopHblid mpakTukyMm / coctaButenu E. A. Xopoxopauna, O. b.
PynakoB. — Boponex : Boponexckuii rocynapcTBeHHbid Texunueckuii yausepeurer, ObC ACB, 2024.
— 65 ¢. — ISBN 978-5-7731-1200-6. — TexkcT : anexkrponnsiii // LludpoBoit 06pazoBaTeNbHbIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/146997.html (nata oOpamenus: 17.02.2025).
— Pexxum moctyna: s aBTOpU3Hp. MOJIb30BaTENeH

6.2. JlonotHUTENbHAS TUTEpaATYpa.

1. Oprannueckas xumug : yueOHuk / C. 3. 3ypabsn, A. II. Jly3un ; nox pen. H. A. TrokaBKuHOH. -
Mocksa : ID0OTAP-Menua, 2024. - 384 c. - ISBN 978-5-9704-8912-3. - Tekct : anektponHslil // 9bC
"KoHcynpTaHT cTyneHTa" : [caliT]. - URL :
https://www.studentlibrary. ru/book/ISBN9785970489123 html (mara obpamenus: 24.12.2025). - Pexxum
JIOCTYTIA : MO MOIHCKE.

2. Pasun, B. B. 3anaun u ynpaxHenus no opranudeckoit xumun / B. B. Pa3un, P. P. Koctukos. - 3-e
u3. crepeorui. - Cankt-IletepOypr : XUMU3AT, 2024. - 336 c. - ISBN 978-5-93808-462-9. - TeKCT
BJIEKTPOHHBIN /! OBC "KoncymnbpTant crynenra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785938084629.html (nara oOpamenus: 24.12.2025). - PC)KI/IM
JIOCTYTIA : MO MOTHCKE.

3. MuxkprokoBa, E. FO. Oprannyeckas xumust : ydyeOHOe mocoOue JUIsl CTyI€HTOB OYHOM M 3a04HOM
dhopmbl 00yuenust (Hanpasierue nmoaroToBku 36. 03. 02 - "3oorexnus", kBanudukanus "6akanasp") / E.
1O. Muxprokosa, H. P. KacanoBa. - Kazans : Llentp undopmanumonnsix texnonoruii KIABM, 2020. -
102 c¢. - Tekcr : osnekrtponnsii // DBbC "KoncympranT crtynmenta" : [cait]. - URL
https://www.studentlibrary.ru/book/KazGAVM-141.html (mata oOpamenus: 24.12.2025). - Pexum
JIOCTYTIA : MO MOTHCKE.

7. MaTepuajibHO-TeXHUYeCKas 0a3a, MHPOPMALMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecrnedyeHue U MH(POPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
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CrnenuanbHble MOMEIIEHHS TPEICTABISIFOT CO00H ydeOHbIe ayJAUTOPHU JUIS TPOBEICHUS 3aHSATHI
JEKIIMOHHOTO THIIA, 3aHATUH CEMHUHAPCKOTO THIIA, TPYIIOBBIX W WHAWBHUIYAIBHBIX KOHCYJIbTAIIWH,
TEKYILETO KOHTPOJIS U MIPOMEKYTOUHOM aTTECTALMH, a TAKXKE MOMELICHHS I CAMOCTOSATEIBHON paboThI
U TIOMEIICHUS ISl XpaHEHUS H MNPOQUIAKTUYECKOTO OOCIY)KUBAaHUS Y4eOHOro 00OpyIOBaHUSI.
CrnenuanbHple TOMEIIEHUS YKOMIUIEKTOBAHbI —CIIELUAIM3UPOBAHHOW MEOENbI0 U TEXHUYECKUMHU
CpeAcTBaMU O0YYCHUS, CIYKAIUMHE JUTS IPECTaBIeHHs yueOHO# nH(OopMaIK OOJIBIION ayAUTOPUH.

Jns mpoBeneHHs 3aHATHHA JIEKIMOHHOTO THIIA IIPEUIararoTcs HaOOpBI JIEMOHCTPAIMOHHOTO
o0OpyIoBaHUST M y4eOHO-HATJISAHBIX IOCOOMH, OOECIeYHBAIONINE TEMATUYECKUE HIUTFOCTPAIINH,
COOTBETCTBYIOIIME paboueit yaeOHOM mporpaMme TUCITUTUTHHEIL.

[lepeveHb MaTepuaNbHO-TEXHUYECKOTO 00ECIeUeHus, HEOOXOAUMOTO JIJIsl PeaT3aiuy POrpaMMbl
OakanaBpuaTa, BKIIOYaeT B ce0s 1abopaTopHy, OCHAIIEHHBIE IAO0OPATOPHBIM 000PYAOBAHUEM.

[ToMernieHust U1 CAMOCTOSTEIFHON pabOThl 00YJYArOIIUXCSI OCHAIIEHBI KOMIIBIOTEPHOW TEXHUKOH C
BO3MOXKHOCTBIO MOAKIIOYeHH K cetu «MHTepHeT» U obecredeHueM JOCTylma B 3JIEKTPOHHYIO
WH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPETY OpraHU3aIHH.

O6opynoBanue: MyJbTUMEIUUHBIA KOMIUIEKC (HOYTOYK, WPOEKTOp, 3KpaH), Habopel Tabmuiy /

MYJIbTUMEIUNHBIX HAIJIsIHBIX MAaTEPUAJIOB 110 Pa3feily «T€OPETUYECKUE OCHOBBI OPraHU4YECKON XUMHUWY,
J0CKa; HAOOpbl PEAaKTUBOB M OOOPYAOBaHMS JUIA NPOBEICHHS JIAOOPATOPHOTO IPAKTHUKYMa II0 pa3jesam

Kypca.

26



AHHOTAIIUA PABOYEM ITPOI'PAMMBI JUCHUITJINHBI
b1.0.15 Opragnyeckas XuUMHs

Kon u HamMeHoBaHMe HampasjeHHsi MOAroToBku, nmpogpuis: 18.03.01 Xumuueckas TexHoIorus,
XUMHYECKasi TEXHOJIOTHSI JIEKAPCTBEHHBIX CPE/ICTB.

KBamndukamnus (creneHb) BLIMYCKHUKA: 0aKaiaBp

®opMa 00yueHHsI: OUHAas.

®opMmupyemMble KOMIETEHIIUM:

OIIK-1. Crnocoben wu3y4aTh, aHAJIW3UPOBATh, HCIIOJIB30BATh MEXAHW3Mbl XHWMHUYECKHX PEaKIIHi,
IIPOUCXOJSIINX B TEXHOJIIOTMYECKUX IPOLIECCaX M OKPYXKAIOLUIEM MHPE, OCHOBBIBAACH HAa 3HAHUAX O
CTPOCHMM BEILECTBA, IPUPOJE XUMHUECKON CBSA3M M CBOWMCTBAaX pa3MYHBIX KJIACCOB XUMHUYECKHUX
3JIEMEHTOB, COEIMHEHUH, BEIIECTB U MaTEpUAIIOB.

NAOIIK-1.1. Ucnionib3yeT 3HaHMS O CTPOGHHMM BEILECTBA, IPUPOJE XUMHYECKOM CBA3M JUId
XapaKTEPUCTUKU Pa3IMYHbIX KJIACCOB XUMUYECKUX COEIMHEHUIN U X CBOWCTB.

NJIOIIK-1.2. MHTepnpeTHpyeT CTPOSHHE BEIIECTBA HA OCHOBAHWU (PU3UKO-XMMHUUYECKUX MPHUHIIUIIOB U
3aKOHOMEPHOCTEH.

OIIK-5. CnocobeH OCYHIECTBIATh HSKCIIEPUMEHTANLHBIE HCCIECIOBAHUS M HCIBITAaHUS MO 3aJaHHOU
METOJIMKE, IMPOBOJUTH HAOTIOJEHUS U HU3MEPEHHs C y4eToM TpeOOBaHUN TEXHHUKH O€30MacHOCTH,
0o0pabaTeIBaTh U HHTEPIIPETUPOBATH SIKCIIEPUMEHTAIILHBIE TaHHbBIE.

OIIK-5.1. OcymiecTBisieT dKCHEPUMEHTAIbHBIC MCCIIEIOBAHUS W UCHBITAHHUS TIO0 33JIaHHON METOJIUKE,
00pabaThIBaeT M MHTEPIIPETUPYET MOTYUCHHBIC SIKCIICPUMECHTAIBHBIC JAHHBIC.
O0beM 1 MecTO JMCHMILIMHBI B cTpyKType OITIOIL:

Hucuumumza B1.0.15 Opraanyeckast xumusi oTHocuTcst K 6a3zoBoit yactu OINOIL, nzydaercst Ha 2 Kypce,
B 3 u 4 cemecTpax, o0mias TPyJOEMKOCTh €€ OCBOCHHUS B COOTBETCTBUU C YYEOHBIM IJIAHOM COCTAaBIISCT
288 u./ 8 3.e.

Conep:xaHue IMCUMILTHHBI

Pasnen 1. Teoperndeckue ocHOBHI opraHudeckoi xumuu. Tema 1.1. Knmaccudukanus opraHudecKux
COCIMHEHHI IO CTPOCHHIO YTIIEBOJAOPOJHOTO CKeneTra W Mo (PyHKIMOHANBHBIM rpymnmam. Tema 1.2.
DnexTpoHHBIE 2P PEKTH KaK OJHA U3 MPUYUH BOSHUKHOBEHHS PEAKIIMOHHBIX LIEHTPOB B MoJiekyne. Tema
1.3. IIpocTpaHCTBEHHOE CTpPOEHUE OpraHnyecKux coenuHeHuil. Tema 1.4. KHCIOTHOCTH U OCHOBHOCTH
opranuyeckux coeauHeHuil. Tema 1.5. OOmas xapakTepuCTHKa CHEKTPaJbHBIX MeTo/0B. Tema 1.6.
OO0mre MPUHIKIIBI PEAKIIMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUM.

Pazgen 2. VYraesomopoawl. Tema 2.1. Ilpenensubie yriaeBomoponsl. Tema 2.2. HenpenenbHbie
yrieBojioposl. Tema 2.3. ApoMaTuuecKkue yriieBO10POIbI.

Paznen 3. l'omodynkuronanbubie coequHenns. Tema 3.1. 'anoreHnpon3BoAHbIE YTIIIeBOAOPOI0B. Tema
3.2. 'mapoxkcunpousBoHbIe yriieBoopoaoB. Tema 3.3. Anudaruueckue u apomaTHueckue aMuHbl. Tema
3.4. Huazo, azocoenunenusi. Tema 3.5. Anmpaerunsl U KeToHbl. Tema 3.6. MoHO-, nukapOOHOBBIE
KHUCJIOTBI.

Paznen 4. I'erepodyHkimonansHbie coequHeHus. Tema 4.1. [NamoreHo-, TUAPOKCH-, OKCOKapOOHOBBIE
kuciotel. Tema 4.2. AmuHOokapOoHOBBIE KuCTOTHL. Tema 4.3. IlpousBomHBIE CaTUIIUIIOBOM,
Cyb(haHUIOBOH, M-aMUHOOEH30-HON KUCIOT, M-aMUHO(EHOIa, aMHIbl aMUHOKHUCIIOT, UCIIOJIb3yeMbIE B
KadecTBe JIEKAPCTBEHHBIX cpeacTB. Tema 4.4. BBogHOE 3aHATHE 1O OpraHUYECKOMYy cuHTe3y. Tema 4.5.
Monocaxapuasl. Tema 4.6. Onuro-, nomucaxapunbl. Tema 4.7. HWneHtudukanus oOpraHMYECKUX
coequHeHnii. OmpeneneHue (GYHKIMOHATIBHBIX TPYIIN OPraHUYECKUX COCAMHEHUH Ha MpHUMeEpe
JIEKApCTBEHHBIX CPEJICTB.

Pazgen 5 . I'erepounknuueckue coequnenus. Tema 5.1. [IoHsATHE O reTEPOLIMKINYECKUX COSTUHEHUSX.
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Paznen 6. Ilpuponnsie opranunueckue coenuHeHusa. Tema 6.1. HykneunoBwie kuciotel. Tema 6.2.
Jlunuael. Tema 6.3. Tepnenouasl. CTepousl.
®opMa NpPOMeKYTOUHOM aTTeCTALMHU — SK3aMEH.
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