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1. esab ocBOeHUST TUCHMILIUHBI

[lenp cocTOMT B W3Y4eHHH OOIIMX 3aKOHOB, CBS3BIBAIOIIMX CTPOCHHWE H CBOMCTBA
OpraHMYECKUX COCIMHEHUHN, MyTed CHHTe3a pa3IMYHbIX KJIaCCOB OPraHMYeCKUX BEIIECTB,
MEXaHU3MOB XHMMHUUYECKHX MPOILIECCOB, a TAaKXE€ BO3MOXHOCTEM HCIOJIb30BAHUS OPraHUYECKUX
COCIMHEHUH B PA3JIMYHBIX OTPACIISIX HAPOJHOTO XO35MCTBA.

2. Mecto nucnumimabl B crpykrype OITIOII BO

JIMCIUTITMHBI ¥ IPAKTUKH, HA OCBOGHUH KOTOPBIX Oa3upyeTcs NaHHas qucuuruinHa: «O0rmas
U HEOpTaHWYeCKasi XUMHUS», «BICIIas MaTeMaTHKay.

JIMCUMIUTMHBI U TIPAKTHKH, ISl KOTOPBIX OCBOCHUE JAHHOW JUCUUILUIMHBI HEOOXOAMMO KaK
npenuectsytomiee: «bruoxumusay, «TexHomornueckue 100aBKU U YITyUILIUTEIN.

3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs

®opmupyemMble U

NHauKkaTopbl J0CTHKEHUSA

KOHTPOJINpyeMble . I[Inanupyemble pe3yJbTaThl
Konl:neT(glyunn KOMEUeTCHIMH pyoﬁyqeﬂpnﬂy
(Ko 1 HAMMEHOBAHUE)

(koA 1 HAMMEHOBaHUE)

OIIK-2 Crnocoben | OIIK-2.1. TlonuMaer OCHOBBI | 3HaTh: CHOCOOBI MOJIYYCHHS H
NPUMEHITh  OCHOBHBIE | MATEMaTUKH, (U3UKH, XUMHUH, | XUMUYECKHE CBOMCTBA OCHOBHBIX
3aKOHBI M METOJBI | OMOJOTHH KJIaCCOB OpraHMYECKHUX
HUCCIIEIOBAHNN COCAMHEHMI;  3aKOHOMEPHOCTH
€CTECTBEHHBIX HAYK IUIf CTPOECHUS BELIECTBA U
pelieHus 3a1au MPOTEKAHUS PeaKIil
npogeccuoHaTbHON YMers: [IPOrHO3UPOBATH
NesITeIbHOCTH BO3MOXXHbIE MYTHU M YCJIOBHUS

npeoOpa3oBaHUs

(YHKIIMOHAIIBHBIX TPYIIT B XOJIE
XUMHYECKON pEaKIuu

Bnaners: MeTogosoruen aHaiansa
B3anMOCBSA3U XUMHNYCCKUX 148
(bU3UIECKUX CBOICTB
OpFaHI/I‘-IGCKI/IX COGI[I/IHGHI/Iﬁ C ux
CTPOCHHUEM




4. CTpyKkTypa ¥ coaepkaHue IUCHUIINHbI

DopMbI
Bun . TEKyIero
HaumeHnoBaHue TeM 3aHATHH Oo0nem,
Mopnyas (pa3aeon) . Cemectp banael | UHTEpaKTHB, 4. KOHTPOJIA
yueOHOH padoThI (yueouoii padorsi) s (HauMeHOBaHUe
OLICHOYHOI'0
Monayib 2. Jlex 1 KapOonunbsHbie coeuHEHUS 4 2 - - -
IIp 1 KapOonunbsHbie coeuHEHUS 4 2 - - -
Cp2 N3ydeHue neKImoHHOro MaTepuaia u 4 50 - - -
OpUTMHAJILHOM JINTEPATyPHI.
[ToaroroBka Kk sK3aMeHy
Jlek 2 KapOoHOBbIE KHCIOTHI U UX 4 2 - - -
MIPOU3BOHBIC
IIp2 KapOoHOBbIE KHCIOTHI M UX 4 2 - - KoHnTponbHas
MIPOU3BOTHBIC pabota Ne 1
Cp2 N3yuyeHune NeKIMOHHOIO MaTepraia u 4 55 - - -
OpWUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K 3K3amMeHy
JIex 3 Awmunbl. Hutpocoenuuenust. A3ubl. 4 2 - - -
JnazocoenmHeHUs
Ip 3 Awmunbl. Hutpocoenuuenust. A3umbl. 4 2 - - -
JnazocoenuHeHUs
Cp3 N3ydeHue neKImoHHOro MaTepuana u 4 50 - - -

OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy




DopMbI

Bun . TEKyIero
HaumeHnoBaHue TeM 3aHATHH Oo0nem,
Mopnyas (pa3aen) . Cemectp banael | UHTEpaKTHB, 4. KOHTPOJIA
yueOHOH padoThI (yueouoii padorei) s (HauMeHOBaHUe
OIIeHOYHOI0
Jlex 4 denonnl. Beenenue B XUMHUIO 4 2 - - -
TeTePOLUKINYECKUX COeAMHEHUN
IIp 4 ®eHobl. BBeienne B XuMuio 4 2 - - KonTponbHas
TeTEPOLUKINYECKUX COCAUHEHUN pabota Ne 2
KonTpons [ToaroroBka Kk 3K3aMeHy 4 8,65 - - Bomnpockr k
pk3ameny Ne 1-60
ITA [IpomexxyTouHast arTecTamnus (3K3aMeH) 4 0,35 - - Bormpocs! k
hk3ameHy Nel-60
Hroro: 180 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

[Mpu peanuzanuu AMCHUIIIMHBI HCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opranusaius yuyebHoro mnpoiecca B By3e. K popmam oOyueHus OTHOCATCS JEKIUU U IPAKTUUECKHE
3aHSTHSI, & TAKXKE CAMOCTOsTEIbHAs paboTa.

dopma TeKyIIero KOHTPOJIsi — KOHTPOJIbHbIE PAOOTHI.

6. MeToanuyeckne yKa3aHHusl 0 OCBOCHUIO U CHUNINHbBI
Meroandeckue yKkazaHus K CaMOCTOSTEIIbHON paboTe

CamocrosiTennbHass paboTa — 3TO COBOKYITHOCTH BCEH CaMOCTOSITEIIBHOW JIESITEIIbHOCTH
CTYZICHTOB, KaKk B y4eOHON ayauTOpHUH, TaK W BHE €€, B KOHTAaKTE C IpErnojaBaTelieM U B €ro
OTCYTCTBHH.

CamocrodTenbHas paboTa pearu3yercs:

- HEIOCPEICTBEHHO B MPOLECCE ayTUTOPHBIX 3aHITHM.

- B KOHTAKT€ C MperojaBaTeieM BHE paMOK pacMCaHus — KOHCYJIbTAIMH 110 YI€OHBIM
BOIIPOCAM U NP BHIITOJIHEHUH TBOPYECKHUX U UHIAUBUYAJIbHBIX 3aJaHUN.

- B BHUJI€ BHEAYJAUTOPHOM CaMOCTOSATEIIbHOM pabOTHI.

CamocrosiTennbHasi paboTa CTYJAEHTOB TMpeAmnoyiaracT Oojiee yIrIyOJIGHHOE OCBOEHHE
Marepuaia J1a0opaTOPHBIX 3aHATHUN, OTIENBHBIX BONPOCOB MaTepuana Kypca, BBIHOCHUMBIX Ha
CaMOCTOSITENIbHOE HM3yY€HHUE, a TaKKe TBOPUECKHUX 3aJaHHil, CBSI3aHHBIX C 00pa30BaTEIbHOU U
Hay4HOU UCCIIEN0BATEIBCKON IEATEIBHOCTHIO.

IleneBble HaNPaBIEHUSI CAMOCTOSITENILHOM pabOThI CTY/IEHTOB:

1. Jlnst oBriajieHus U yriryOJIeHUs 3HAHUM

- KOHCIIEKTUPOBAHUE TEKCTA;

- COCTaBJICHHUE Te3aypyca;

- 03HAKOMJIEHHE C HOPMATHUBHBIMH JIOKYMEHTAMU;
- CO3/IaHME MTPE3EHTAIINH.

2. Jns1t 3aKkperieHnst 3SHaHUM:

- paboTa ¢ KOHCIIEKTOM JICKIIHH;

- MOBTOpPHAs paboTa ¢ y4eOHBIM MaTEpPUATIOM;
- COCTaBIICHUE IIJIaHA OTBETA;

- COCTaBJICHUE PA3IUYHbBIX TAOJIHULI.

3. st cuctemaTu3anuy y9eOHOro MaTepuana:

- IIOATOTOBKA OTBETOB HA KOHTpOHBHBIe BOHpOCBI;
- MOATOTOBKA COOOIIEHUs, AOKIana, pedepara;

- TECTUPOBAHUE;

- COCTaBJICHUE HHCTPYKIIMH U TTAMSTKH.

4. Jst popMupoBaHUs MPAKTHYECKUX U MPOGECCHOHATBHBIX YMEHHH.
- pelIeHre 3a1a9 U yIpaXHEHHI 10 00pa3iry;
- pelIeHre CUTYaTUBHBIX U MpodecCHOHaIbHBIX 3a/1a4;

CpencrtBa 00yueHUs:

- TUIAKTHYECKHUE CPENICTBA, KOTOPBIE MOTYT OBITh HCTOUHUKOM CaAMOCTOSITEITLHOTO
MPHOOpPETEHUS 3HAHUH (IEPBOMCTOYHHKH, TOKYMEHTBI, COOPHUKH 33J1a4 U YIIPAKHCHHH, KYPHAITBI
U Ta3€Thl, y4eOHbIC (DUITBMBI, KAPTHI, TAOIHIIHI);



- TEXHUYECKHUE CPEACTBA, MPU MIOMOILIN KOTOPBIX MPEAbABIsAETCS yueOHas
nHpopmanus (KOMIBIOTEPHI, ayJIHO - BUACOTEXHUKA);

- CPEICTBA, KOTOPHIE HCIIOIB3YIOT IJISl PYKOBOJICTBA CAMOCTOSITEIILHOM
NEeSITETbHOCTBIO CTYICHTOB (MHCTPYKTHBHO - METOAMYECKUE YKa3aHUs, KAPTOUKH C
QG epeHIIMPOBAHHBIMU 33JaHUSMU JIJIsl OPTaHU3ALUN HHIUBUAYAJIbHON U TPYIIIOBOM pabOTHI,
KapTOYKH C aJITOPUTMAMH BBITIOTHEHUS 3a/IaHUH ).

7. OuneHo4YHbIE CPeACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpYeMOii KOMIIeTeH MU HanmeHoBaHue
(UJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA

4 OIIK-2 Bompocsr k 3x3ameny Ne 1-60

Kontposbabie pabotsr No 1-2

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoMILJIEKT 3aaHuii 1JI KOHTPOJbHbBIX PA00T

Tunossle NpuMepsbI 3a1aHUM

KonTtpouabsnas padora 1

3aganue 1
I[aﬁTe Ha3BaHUA HI/I)KerI/IBeI[eHHBIM COCIUHCHUAM B COOTBCTCTBUU C HpaBI/IJIaMI/I

HoMeHkaTypsl MIOTTAK. YkaxuTe XupalibHbIe LIEHTPHI.

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

ho d:/ro 4/\g/

3aganmne 3
[TpennoXuTe CHHTETHYECKYIO CXEMY TIOJydeHUST HUKCTIPUBEICHHBIX COSTUHCHHI OMTUPAsICh

Ha 3aJaHHOC UCXOOAHOC COCANHCHUC.

[j—;,éio @ioﬁ

3ananmne 4

N300pa3ute 5SHEPreTMYECKyl0 JIuarpaMMy HpPOTEKaHHWs peakUud B COOTBETCTBUU C
MEXaHU3MOM HYKJICO(PHIBHOTO MPUCOCTUHEHUsI K KapOOHUIBHOU Tpymme. YKaXKuTe Ha Heil Bce
KIIIOYEBBIE HMHTEpMenMarel. B kadecTBe mpuMepa pacCMOTPUTE MEXaHU3M B3aWMOJCHCTBHSA

ancrajapacruga u MCTUJIaMHHa.

ROF




3aganme 5
JlononHUTE cXeMy IpeBpaIlCHHIA.

1. PPh3/PhH reflux 1. 9-BBN, THF 1. CS,/NaOH then Mel
? ? > ?

2. NaOH, H,0,/H,O/THF 2.~200°C

Br 2. Cyclopentanone, NaH, THF

1. 9-BBN, THF

2.1, MeONa, MeOH
3.7

KonTtpoabHnas padora 2

3aganme 1
JlaliTe Ha3BaHUS HUKENPHUBEICHHBIM COCIUHEHUSM B COOTBETCTBUM C IIpaBUIIaMHU
HoMmeHknatypbl MIOITAK. VkaxuTe XxupaabHble LEHTPHI.

O/:\)CLOH O)Ok OJLO K\/\)(im Ei/\)OLN/Q

3aganue 2
[IpemnoxuTe ciocod MoMydeHHUST HUKETPUBEACHHBIX COCTMHCHUI.

0 (0]
0 o o F_ J—/ F o
OH F%OMF N /\@
F
F 0 L
3aganue 3

Hpe,Z[.HO)KI/ITe CI/IHTGTI/I‘-IGCKYIO CXGMy HOJIy‘-IeHI/IH HI/I)I(erI/IBeI[eHHBIX COG,Z[I/IHGHI/Iﬁ OHI/IpaHCB
Ha 3aJaHHOE UCXOJIHOE COEIUHEHNE.

S e s Y Ve

3ananne 4

N300pa3ute sHEPreTHUECKy0 AMAarpaMMy MPOTEKaHUS peakUuu 3TepUPUKALUU YKCYCHOM
KHCJIOTBI MCTUJIOBBIM CIIMPTOM B COOTBCTCTBHU C MCXAHU3MOM PCAKIHUU. PaCCMOTpI/ITe MEXaHHU3M
B3aMMOJICHCTBUS TTOJIYYEHHOTO CIIOKHOTO dupa ¢ pasnuuHbiMu O- u N-HykiieoduiaMu.

3aganue 5
JlononHuTe cXxemy IpeBpalicHui.



1. Mg, Et,0 reflux SOCl,

O—Br A ——>B
2. CO, -78 °C reflux

3. H,0* EtsN 1. LiAIH 4/Et,0 reflux
+ » D > E
O DCM, r.t. 2. Ac,0, Py
1. KOH, EtOH/H,0
NH > C
2. BnCl, DMF

Y 3. N,H,,/EtOH reflux

7.3.  OueHo4YHbIEe CpeaCTBA JJIsl MPOMEKYTOYHON aTTeCTAIMU MO UTOraM OCBOEHMS
AUCIHUTITHHBI
7.3.1. Bompochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 4

Ne i/m Bonpocsl Kk 3k3aMeHny

1 ®enon u ero romosiord, HapTonbl. CrocoObl TONYYEHHS THAPOKCHAPECHOB,
OCHOBAHHBIC Ha BBCACHUU THUAPOKCUIPYIIIBI IIYTCM MCJIOYHOI0 TIIJIABJICHUSA
CyIb(OKUCIOT, THUIPOIH3a TaJOUANPOU3BOIHBIX, 3aMEHbl AMMHOIPYIIHBI Ha
TUAPOKCUIIBHYIO T'PYIITY YE€pe3 COJIM JUA30HHUsl, OKUCICHHUS U30IPOIUIBLHON IPYIIIIbI
JI0 TUIPOTIEPEKHCH U €€ (pparMeHTaIluu. XUMHUECKHE CBOMCTRA.

2 KHCIIOTHOCTh THMAPOKCHApPEHOB, BIMSHME HAa HEE apoOMaTUYeCKOro OCTOBA U
3aMecTuTenel B HeM, oOpazoBaHue (HEHOISATOB, TAYTOMEPHS THIPOKCUAPEHOB U CBSI3b
10JIO’KEHHS] TAYTOMEPHOTO PAaBHOBECHS C ApOMATHYHOCTHIO OCTOBA.

3 HyxneopuabsHOCTh THIPOKCHAPEHOB, €€ JBONCTBEHHAs MPUPOJA; BIHMSIHHE HA HEE
Tpanchopma (GpeHosoB B (EHONATHI, KOHKYPEHIUS N- U TM-HYKICO(DUIHHOCTH B
CBOWCTBAaX THAPOKCUAPEHOB.

4 n-HykneopmbHOCTh THAPOKCHAPEHOB: 00pa30BaHUE MPOCTHIX M CIOXKHBIX 3(UPOB,
3HAYEHUE ITHX MOAU(PHUKAIUN B XUMUU THAPOKCUapeHOoB. [leperpynmupoBku 3¢upoB
THIPOKCHAPEHOB  KaK  MPOSBICHHE  KOHKYPEHIMH  Pa3UYHBIX  THUIIOB

HYKJICO(DUITBHOCTH.
5 n-HykneopmisHOCTh THIPOKCHAPEHOB M PEAKLIUH 3JICKTPOQIIILHOTO 3aMEIICHUs B
apOMaTH4YeCKOM  sipe:  TaJloTeHUpOBaHME,  CYIb(UpOBaHWE,  HUTPOBAHHE,

HUTPO3UPOBAHKE, AJTKUIMPOBAHUE U KOHACHCALUU C KApOOHUIILHBIMU COETUHEHUSIMU
(peHoMBHO-DOpPMATTEACTUAHBIE CMOJIBI, NU(DEHUTIONTIPONAH U UX TEXHUYECKOE
3HAYEHUE), ALUIUPOBAHUE; BIMSIHUE TUAPOKCUTPYIINHI KaK 3aMECTUTENS] Ha CKOPOCTh
Y OPHEHTAIHMIO B 9THX PEaKIUsX.

6 Peakuuu 31eKTpoUIBLHOIO 3aMEleHUs, XapaKTepHbIE IS TUJIPOKCHAPEHOB Kak
apOMaTUYECKUX COeAMHEHUI c MOBBIIIEHHON T-HYKJICO(PHIBHOCTBIO:
KapOOKCUIIMPOBaHUE, Aa30COYeTaHHWe, BBEACHHE (OPMMIBHOM TpyNIbl (peaKiuu
I'arrepmana, T'arrepmana—Koxa, Bunbscmaiiepa—Xaaka u  Pelimepa—Tumana).
I'uppupoBanne u okwucienue ¢enona. CrabwibHble (EHOKCHIBHBIE PaIUKAaIIbI,
IpeJCTaBICHNS O (PEHOIBHBIX CTAOMIM3ATOPAX MOJUMEPHBIX MATEPUAIOB.

7 [Momurunpokcuapensl. [IupokarexuH W TUAPOXWUHOH: CHOCOOBI  MOJYyYCHUS,
BOCCTAHOBUTEIIbHBIE CBOWCTBA, 0Opa3oBaHuMe MOHO- M AM3(UPOB; cneunduyeckue
CBOMCTBA NHUPOKATEXHUHA, OOYCIIOBIEHHBIE COCEJACTBOM THIPOKCUIBHBIX TPYIII
(oOpa3oBaHME LMKIMYECKUX APHUPOB, KOMILUIEKCH ¢ MeTamamu). PesopuuH u
(IOPOTIIONMH: TTOJIYYCHHUE, PEAKITNH C dJISKTpoduiiaMu, THAPUPOBAHUE, O0pa30BaHUE




3(GUpOB; MPOSBICHUS B XMMHUYECKMX CBOMCTBaxX pe30pLMHA, (IIOPOIIIONMHA U HX
(EeHOIATOB TBOMCTBEHHONW HYKJICO(QWIBHOCTH M TOBBIIIEHHONW CKJIOHHOCTH K
TayTOMEpHbIM npeBpamieHusAM. [luporamnon. IlpeacraBnenus o0 HOPUPOAHBIX
COCIMHEHMSIX — IPOU3BOJAHBIX ITUPOKATEXUHA U MUPOrajuIoa.

Amvunbl. Knaccuduxkanus, HOomMeHkaaTypa. CrocoObl TOJydeHHs, OCHOBAaHHBIE Ha
peaKIMsIX aMMHaKa 1 aMUHOB KaK HYKJICO(UIIbHBIX PEareHTOB C TajoreH-, THIPOKCH-
Y aMUHOIPOU3BOIHBIMU aNu(aTUIECKUX H apOMaTHUYECKHUX YTITIEBOJAOPOIOB, PEAKIIHIX
BOCCTaHOBJICHHUS u IEPETPYIIIUPOBKAX a30TCOAEPIKALLINX MPOU3BOJIHBIX
KapOOHUJIbHBIX ~ COEIMHEHMH U KapOOHOBBIX  KHCIOT,  BOCCTAHOBJICHUU
HUTPOCOEIUHEHUN. ODJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AMHUHOTPYIIIBI,
3aBHCHMOCTB OT IPUPOJIbI 3aMECTUTENEH y aToMa a30Ta.

Amudatnueckre amMuHbl. OCHOBHOCTh M KHCJIOTHOCTh AMHHOB, BIIUSIHUE TPUPOJIBI
YTJIEBOJIOPOHBIX 3aMECTUTENICH Ha 3T CBOMCTBA. Peakiiuu aMMHOB Kak HYKJI€O(HUIIOB:
AIKWJIUPOBAHUE, allMIMPOBaHUE (€T0 BIUSHUE Ha CBOMCTBA aMHMHOB KaK OCHOBAaHUU U
KHUCIIOT, 3HAYE€HUE U UCIOJIb30BaHUE B XMMHH aMHHOB), B3aUMO/ICHCTBHE C a30TUCTON
KHCJIOTOM, OKHCJICHHE.

10

OcHOBHbIE TPEACTABUTENN alu(aTHUYECKUX aMUHOB M HX TEXHHUYECKOE 3HAUYCHHUE.
Conu 4YETBEPTUYHBIX AMMOHUNHBIX OCHOBAHMW: TIOJYy4YEHHE, DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHME, IPAKTUYECKOE UCIOJIb30BaHUE. YeTBepTUUHBIE
aMMOHHITHbIE OCHOBAHUS: TTOJIyYEHHE, 001I1ast XapaKTEePUCTUKA CBOMCTB, MPEBPAILICHUS
IIPU HArpeBaHWH, MPAKTHYECKOE HCIIOIb30BaHME. Tepmuueckue mnpeBpamieHus N-
OKHCEH TPETUYHBIX AMUHOB.

11

ApomaTtnieckue amMHuHBI. /[BOHWCTBEHHAs MPUPOJa OCHOBHOCTH M HYKJICO(DUILHOCTH,
COOTHOIIEHHE N- U T-HYKICOQUIBHOCTH B PEAKUHUAX C 3NEKTpodUIaMu:
ANKWIUPOBaHue, CylbpupoBaHue (cynbpaMUHOBAaSI W CYIb()AHWIOBAS KHUCIOTHI,
NpeJCTaBIeHUE O Cylb(aMUAHBIX Tpernaparax), alWIMpPOBAHHWE U €ro 3HAUYCHUE B
XUMHHM apOMaTHYEeCKHX aMUHOB, HUTPOBaHWE, TaJIOTEHUPOBAHUE, HUTPO3HPOBAHUE,
JNA30THPOBAHNE U a30COUYCTAHHE.

12

OxucneHre apoMaTu4eckux aMuHOB. DEHUITUIPOKCH- JIAaMUH U Mapa—aMHUHO(DEHOIL.
Baxneiiine npeactaBuTen apoMaTUHYECKUX MOHO- U TTOJIMAMUHOB, MTOJTHAPUIIAMUHBI,
X TexHuuyeckoe 3HaueHue. Crneuuduueckue cBoiicTBa OpTO—(EHWICHIUaMUHA U
OpTO—aMUHO(]EHOJIa, CHHTE3 FeTEPOLUKINYECKUX COSMHEHUH Ha X OCHOBE.

13

A30coeMHEHHS. DJIEKTPOHHOE CTPOCHHUE COJIEH AUa30HMS, KaTHOH JUA30HHS Kak
anekTpodmi. BlaummornpeBpamieHusi pa3nudHbIX (GopM aua3zocoeauHeHud. Peaknuu
COJIEM JMa30HMs, MPOTEKAIOIIME C BBIACICHUEM a30Ta, U WX HCIOJb30BAHHUE MJIsSI
noJiydeHus: (PyHKIMOHAIBHBIX MPOU3BOIHBIX apPEHOB U IS YAAJICHUS aMUHOTPYIIIIBI
W3 apOMATHMYECKOro fA/pa; COJM JHA30HUA KakK peareHThl apWIHpPOBAHUS
HEHACBHIIICHHBIX U apPOMATUYECKUX COCAMHEHUM.

14

Peakuu coseit mua3oHusi, MpOTEKarImMe Oe3 BBIACICHHUS a30Ta: a30COYETaHHE H
OCOOCHHOCTH TPOBEJEHUSI ITOM pEaKIMH B 3aBUCHMOCTH OT TPUPOIBI IHUA30- U
A30COCTABJISIIONICH,  DBJEKTPOHHOE  CTPOEHUE;, TPUMEHEHUE  a30COCTUHEHUH,
BOCCTAHOBJIEHUE COJIEM JMA30HMS U a30COEAMHEHHM, UCIOJIb30BAHUE 3THX PEAKIUU
JUIS1 TIOJTYYEHHST apOMaTHYECKUX aMUHOB M TPOM3BOIHBIX THAPA3UHA.

15

Anudarnueckre a30COeAMHEHUS: TUA30METaH, AUA30yKCYCHBIA dPup. DIEKTPOHHOE
cTpoeHue, (akTophl, BIMAIONIME HA YCTOWYMBOCTH JHA30TPYIIIbI, pPEaKIUOHHAsS
CIOCOOHOCTD.

16

KapOonunpsable coemuHenuss Kmaccudukamms u HoMmeHkiatypa. CrocoObl
o0pa3oBaHUsl KapOO- HWJIBHON TPYNIBI: OKHCICHHE HACBHIIICHHBIX YIJIEBOIOPOJIOB,
O30HOJIN3 U KaTAIUTUYECKOE OKUCICHHE aJKEHOB, OKCOCUHTE3, THpATaIUs aJKUHOB,
OKHCIICHHE raJouIMETHIBHON TPYIIIHI, THIPOIIHN3 TeMHUHAJIBHBIX
JUTAIOTEHIPOU3BOIHBIX U BUHWIOBBIX 3(UPOB, OKUCIEHHWE M JETHAPUPOBAHHE




CIIMPTOB,  OKHMCIMTEIbHOE  pacCIIEIUIEHHWE  O-TIMKOJEeH, MHUHAKO-  JIMHOBas
IIeperpynnupoBKa.

17

Meroapl TpeBpalIeHHs] albJIETHAOB B KETOHBI, CHHTE3 albJETHJI0B U KETOHOB W3
KapOOHOBBIX KHUCJOT U WX IMPOU3BOJHBIX: BOCCTAHOBJICHHE TaJIOTCHAHTHAPHUIOB U
HUTPHUJIOB, PEAKIIUN KapOOHOBBIX KMCJIOT M UX MPOU3BOIHBIX C METAJITIOPTaHUISCKUMHU
COCTMHEHUSIMU, TIMPOJIN3 COJeH KapOOHOBBIX KUCIIOT U €r0 KATATUTHYECKHUE BAPUAHTHIL.

18

DIEKTPOHHOE CTPOEHUE KapOOHUIILHOM IPYMIbl: KAYECTBEHHOE OMKMCAaHUE B TEPMHUHAX
JOKaJIN30BaHHBIX G- U m-MO, pacnpeneneHue 3a€KTPOHHOM MIO0THOCTU. OCHOBHBIE
CHEKTPaJIbHbIE XapaKTEPUCTHKU M (PU3NUYECKIE CBONCTBA.

19

XUMHUYECKHE CBOMCTBAa anu(aTHUYEeCKUX KapOOHWIBHBIX coenuHeHui. OOrmas
XapaKTepUCTHKA PEAKIIMOHHON CIIOCOOHOCTH, OCHOBAHHAs Ha 3JIEKTPOHHOM CTPOEHUU
KapOOHUIJILHOM TPYIIIBI M €€ BIUSAHUYU Ha CBS3aHHBIN C HEll aJIKMIIbHBIN 3aMECTUTEb.
OOmiast cxema B3aUMOJCHCTBUSA C HYKJIEO(QHIAMH, POJb KUCIOTHOIO U OCHOBHOIO
KaTaJin3a, OT HOCUTEJIbHAs PEaKIIMOHHAsI CTIOCOOHOCTH aJIbJICTHJIOB U KETOHOB.

20

XUMHYECKHE CBOMCTBAa anu(aTHUYECKUX KapOOHWIIBHBIX COCIWHEHHMH. Peakumm c
reTepoaTOMHBIMU HYKJICOQHUIAMH: THIpATalysl, B3aUMOJCHCTBHE CO CIUpPTaMH,
TaJIOTEHOBOJIOPOJIaMA ¥ MATUXJIOPHUCTBIM  (ochopoM, OuCyabHUTOM HATpHS,
B3aHMO,Z[€I>'ICTBI/Ie C THOJIaMH U €TO HUCIOJIb30BAHUC JIS MPCBPALICHUA AJIbJACTHI0B B
YIIEBOAOPOAbl, KETOHbl W KAapOOHOBBIE  KHUCIOTBI;  B3aHUMOJCIHCTBHE  C
a30TLEHTPUPOBAHHBIMH HYKJICO(DHIAMH: PEaKIUH C THUAPOKCUIAMUHOM (OKCHMBI),
TUAPa3UHOM M €ro MPOU3BOAHBIMU (TUIPA30HBI M POACTBEHHBIE COEIUHEHUS),
NEpBUYHBIMHA W BTO- PUYHBIMH aMHHAMU (aBOMeTI/IHBI, GHaMI/IHBI), aMMHaKOM
(ypoTponuH), a30TUCTOBOJOPOIHON KHUCIOTOM.

21

XUMHUYECKHE CBOWCTBa anudaTuyecKux KapOOHMUJIBHBIX CcoequHeHui. Peakuuu c
YIIEpOA-LIEHTPUPOBAaHHBIMU ~ HyKJIeopmiaMu:  0o0pa3oBaHUE  LIMAHTHAPUHOB,
MPUCOCTUHEHNE METAJUIOPTaHUYECKUX COCIMHEHUN M MOOOYHBIE peaKkIiH, KOTOphIE
MOTYT MpOTEKaTb TpU  B3aUMOACHCTBMM  KapOOHWIBHBIX  COECIUHEHUN ¢
MarHUHOPraHUYEeCKUMHU COSAMHEHUSIMH, B3aUMOACUCTBHIE C anKuiInaeHpochopaHamMu
(peakmust ButTrra), nmazometraHom u m—Hykieo(miamMu (aJKeHbl, apEeHbI).

22

Kero-eHonbHasi TayTomMepuss W CBSI3aHHBIE C HEWl CBOHCTBA KapOOHMIBHBIX
COCJTMHEHUI: alTbJIOJIbHO-KPOTOHOBAs KOHACHCAIUS, €€ MEXaHU3M MPH KUCIOTHOM U
OCHOBHOM KaTanu3e, B3aummojeiictBue ¢ CH—akTUBHBIMU COCIUHEHHSIMH JPYTHX
tunoB  (peakumst KuEBeHarens), B3aUMOJICHCTBHE €HOJIOB W CHOJIATOB Kak
AKTUBUPOBAHHBIX TPOU3BOIHBIX ATKEHOB C 3JeKTpoduaamu (TaJoreHUpOBAHUE U
raTo)OpMHOE pACHICIUICHUE, HUTPO3HPOBAHHE W a30COYCTAHUE, AIKWJIMPO- BAHHE,
AlMJIMPOBAHUE).

23

OKHUCIIUTENIEHO-BOCCTAHOBUTENIBHBIC TIPEBPAICHUST KapOOHWIBHBIX COCTUHEHHNA:
BOCCTAHOBJICHUC 1O CIIMPTOB (KaTaJII/ITI/I‘IeCKOG )41 ﬂeﬁCTBHeM KOMITJICKCHBIX TUAPUIOB
METaJUIOB), O-TJIUKOJIEH (MeTaJlJIaMu), YIJIEBOIOPOIOB (aMaTbIraMHUPOBAHHBIM ITUHKOM
U COJIAHOU KHCHOTOﬁ, HHU3KOBAJICHTHBIM TI/ITaHOM); OKHCJICHHUE aJIbIACTUI0B MO0
KapOOHOBBIX KHCJIOT, OKHCIIEHHE KeTOHOB. (CBOWCTBa HECHOIM3HPYIOIINXCS
QJIBJICTHJIOB: AUCIIPOTIOPIIHOHUPOBAHNE TIPU B3aUMOJICHCTBUH CO IIEJI0YaMu (peaKius
Kannuniapo) un ankoroiastamMu amroMAHUs (peakiys THINEHKO), TOJIMMEepU3aIiusl.

24

A3oTcojepkalye mpou3BOoIHbIE KapOOHUIBHBIX coequHeHnid. O01mue npeIcTaBIeHus
O CXOJCTBE DJEKTPOHHOTO CTPOCHHUS M XHMMHUYECKUX CBOWCTB KapOOHWIBHOW W
a30METMHOBOM  rpymm. BoccraHoBIeHME  OKCMMOB, THMIPAa30HOB, HMHUHOB.
BoccranoBnenue npoayKToB B3aMMOZEMCTBHS ¢ aMMHUAKOM M aMUHAaMH B MOMEHT MX
oOpa3zoBaHus (BOCCTAaHOBUTEIHLHOE AMHHHPOBAHHE KapOOHWIBHBIX COCIUHEHUN):
KaTaJIUTHUYECKOE, MPOU3BOJHBIMM MYpPaBbHUHOW KHUCIOTHI (peakuus Jlelikapra u ee
MO (UKAIIH), KOMIUIEKCHBIMU THIPUJIAMU METAJUIOB.

25

OkcuMBI: TeoMeTpuyecKas M30MEpUS U B3aUMOIIPEBPAILEHUS H30MEPOB IpHU
KHCJIOTHOM U INIEJIOYHOM KaTaju3e, NPEBpalleHHs, KaTalIu3UpyeMble KHUCIOTaMHU




(meperpynnupoBka u  ¢parMeHTanus bekMaHa, meperpynmnupoBKa  OKCHUMa
IIUKJIOTeKCAHOHAa M €€ NMPOMBIIUIEHHOE 3HaueHue). Kartammsupyemoe OCHOBaHHMSIMHU
pa3joKeHue TUIPA30HOB KaK OCHOBa croco0a mpeBpamieHus KapOOHMIbHBIX
COCAMHEHUH B YTI€BOAOPOIBI.

26

o,B-Henpenenpabie ampneruapl U KeTOHBL. OOImME METOAbl CHHTE3a: OKHCICHHE
QIKEHOB 10 QUIMJIBHOMY TIOJIOKEHUIO U aQJUIMJIOBBIX CIUPTOB, KPOTOHOBAS
KOHJICHCAlUsl KapOOHWIBHBIX COCAMHEHWH, CHHTE3 aKpOJICMHA JeTHApaTainei
[JIMIEpUHA. ODJEKTPOHHOE CTPOCHME: T,M-COmpsbKeHue, xapakrtep 7n-MO u
pacrpeiesieHue T-3JICKTPOHHOMN TJIOTHOCTH.

27

o,B-Henpenensupie anpaeruapl 1 KeToHbl. OOmIas XapakTepUCTHKA PEaKIIMOHHOU
CIIOCOOHOCTH B CpPaBHEHHWU C HACBHIIIEHHBIMH KapOOHUJIbHBIMU COEAMHEHUSMU,
(hakTopBkI, ONPEEAIONINEe COOTHOIICHUE MPOTYKTOB MPUCOESTUHEHUS HYKICO(DUIOB K
KapOOHWJIHLHOM TPYIIE U YTIAEPOI-yTIACPOTHON TBOMHON CBSI3H.

28

o,B-Henpenenvuple  anprerugsl W KeToHbl. Karanutuyeckoe TuApUpOBaHHE,
BOCCTAQHOBJICHHE MCTOYHMKAMHU THJPHJ-MOHA M CIIOCOOBI CEIEKTUBHOIO MPOBEACHUS
JTUX PEaKLUi, BOCCTAHOBJICHUE METAIIIAMHU.

29

o,B-Hemnpenenpabie anbaeruabl U KeTOHbI. CEIeKTUBHOE OKHCIICHHE 10 allbJICTHIHONW
rpymre. Peakuiuu nprcoenHeHus BOJBI U CIUPTOB, TaJOT€HOBOIOPOIOB, OUCyIbhUTa
HAaTpusi, aMMHAaKa W AaMHUHOB, I[MAHUCTOrO BOAOPOJA, METAJUIOPTaHUYECKUX
COCIUHCHHUM.

30

o,p-Henpenenpabsie  ampaeruasl u  ketoHbl. Kowpaencamus ¢ CH-akTuBHBIMH
COCANHCHUAMU, €€ CHHTCTHUYCCKOC HpI/IMeHeHI/Ie.

31

KapOonunbpHbIE COCTMHEHUST apOMaTUYECKOTO psiga. MeToapl CHHTE3a: OKHCICHHEM
QIKUJIAPEHOB, AlMJIMPOBAHMEM aApPOMATHYECKUX  YIIIEBOJOPOAOB, OKUCIECHUEM
XJIOPMETHUIILHBIX TPOU3BOAHBIX, THIPOJIM30M TUXJIOPMETHUIIHLHBIX TPOU3BOIHBIX.

32

B3anMHoe BiusiHEE KapOOHHUIBHON TPYIIIBI M ApOMATHUECKOTO SIpa, €0 MPOsBICHHUE
B DJJICKTPOHHOM CTPOCHHU U PEAKIMOHHOW CHOCOOHOCTH KapOOHWJIBHON TPYIIIIH;
0COOEHHOCTH B3aUMOJICHCTBUS C HYKJIeO(DUIaMH, Peakiud ¢ aMMHAKOM U aMHHAMHU
(ocuoBanms Illudda), peaknus Kanaummapo u OeH30MHOBas KOHJICHCAITHS;
ANEKTPO(UIIBHOE 3aMEIIeHHE B apOMATUYECKHX KAapOOHWIBHBIX COCTUHCHHUSX,
CcBOOOTHOPAIMKAIILHOE XJIOPUPOBAHKIE APOMATHICCKUX aJIbJICTHJIOB.

33

Kerenbl: MeTO/IbI CHHTE3a, MPUCOETIMHEHUE HYKICO(DUIBHBIX PEareHTOB KaKk BapHaHT
peaKIy alMUIMPOBAHUS; TUMEPHU3ALIHSL.

34

Anudarnueckre MOHOKapOOHOBBIE KHCIOTHL. Kraccudukamus W HOMEHKIATYypa.
Metoabl TONydyeHHs: OKHCIIEHHE YIJIEBOJAOPOAOB, CIUPTOB U KapOOHUIIBHBIX
COCMHEHUI, TUAPOJIN3 TPUTAJOTEHMETHIIBHBIX  MPOU3BOJAHBIX, CHHTE3Bl C
UCroib30BaHueM Mg- u  Li-opraHm4eckux COeIMHEHHH, MAaJIOHOBOTO U
alleTOYKCYCHOTO 3(UPOB, THAPOIU3 MPOU3BOJIHBIX: HUTPUJIIOB, aMUJOB M CIIOKHBIX
3(UpOB; TPUPOJHBIC HCTOUYHUKH KApPOOHOBBIX KHCIIOT, MPOMBIIUICHHBIE METObI
CHUHTE3a, OCHOBAaHHBIE HA MCIOJIb30BAaHUU OKUCH YyIiiepojia. DIEKTPOHHOE CTPOEHHUE B
CPaBHEHHMH CO CIIUPTAMHU U KapOOHUIILHBIMHU COCTUHEHUSAMH U 00IIast XapaKTepPUCTUKA
PEaKIMOHHON CITOCOOHOCTH.

35

dusnueckue CBOMCTBa KapOOHOBBIX KUCIOT. KHCIOTHOCTD, €€ CBsI3b CO CTPOCHHEM
aHMOHOB KapOOHOBBIX KHCJIOT UM 3aBHUCHMOCTb OT XapakTepa M TOJ0XKEHUs
3amectuteneid. OOpazoBaHME TNPOMU3BOJHBIX  KAapOOHOBBIX  KHCJIOT:  COJIEH,
TaJIOTEHAHTWJIPUJIOB U AHTUAPUIOB, CIOXKHBIX 3(UPOB, HUTPUIOB U aMHJIOB,
T'HIpa3nuJ0B, THIPOKCAMOBBIX KHCIIOT.

36

[IpencraBienuss 0 MeXaHHW3ME B3aUMOIIPEBPALIEHUI KapOOHOBBIX KHUCIOT U HX
MPOU3BOJHBIX, POJIb KHUCIOTHOIO M OCHOBHOIO Kartanu3a. BoccraHoBieHue u
raJIoOreHUPOBaHNE KapOOHOBBIX KUCIIOT.

37

[TpousBomHbie KapOOHOBBIX KUCHOT. CoONM: TpEACTaBIEHUS O CBOMCTBAX W HX
3aBUCUMOCTB OT MPUPOJIBI METAJIA; NMPEBPANICHUS, CONPOBOKAAIONINECS yIAICHUEM




JIBYOKHCH yriiepoaa (MUPOJU3, aHOIHOEC OKHCIICHHWE, JCHCTBHE TajJOreHOB Ha
cepeOpsIHBIE COJIH).

38

XJOpaHTUAPUIBL: peaKLUU ¢ HyKJIeo(duIaMu U UX UCIOJIb30BaHUE IS 3aMEHbl aTOMa
BOJOPOJa alMJIBHOW TPYMION (AMIMpOBaHKUE), BOCCTAHOBIICHHWE IO allbJCTHIIOB,
peaky ¢ MarHUMOPraHMYECKUMU COETMHEHUSIMU.

39

AHrUIpUaBl KapOOHOBBIX KHUCIOT: peakiuu ¢ HykiIeoduaamu (anuaupoBaHue),
YKCyCHBIM aHruapug kak CH-kommoHeHTa B peakuuu C apoMaTHYECKUMU
QJIbJIET U IaMHU.

40

Crnoxuble 3Gupbl: KaTATUTUYECKOE TUIPUPOBAHHE, BOCCTAHOBJICHHE METAIaMH U
KOMIUICKCHBIMA ~ THIAPHIAMH METAJUIOB, JJIEKTPOPWIBHOCTH B CpPaBHEHUH C
XJIOPaHTHAPUAAMH M aHTUAPUIAMH, peakuuu ¢ Hykiaeopuiamu (THIPOIU3 U
nepesTepuduKaInus, peakiuu ¢ aMUHaAMU, CIIOKHOX(UPHAS KOHICHCAIHS ), OCHOBHBIC
MyTH UCIIOJI30BAHMUSI.

41

AMI/II[I:II B3aUMHO€ BIIUSAHHUC Kap6OHHHBHOﬁ U aMUHOTPYIIIBI U €ro CJICACTBHUA B
OTHOIIICHUH KUCIIOTHO-OCHOBHBIX CBOWCTB B CpPaBHEHUHM C aMMHAKOM M aMHHAMHU U
3JIEKTPO(UIBHOCTH B CPaBHEHUU C JAPYTMMHU MPOU3BOJHBIMU KapOOHOBBIX KHCIIOT,
peaknuu ¢ HykieohuaaMu (THAPOIU3, ATKOTOJIU3, TIEPeaMUINPOBAHKE), OCHOBHBIE
NyTH TpEeBpalleHWsT B  aMuHbl  (pa3IW4HbIE BAapUAHTBl  BOCCTAHOBJICHMS,
neperpynmnupoBka ['opMaHna U poACcTBEHHBIC € MpeBpaIleHUs THIPA3HIOB, a3HJIOB,
THpO- KCAMOBBIX KI/ICJ'IOT), OCHOBHBIC ITYTH WCITIO0JIb30BAHUS.

42

Hutpunel: xaranuTuyeckoe T'MAPUPOBAHUE, BOCCTAHOBJIEHUE HATPUEM B CIIHPTE,
THJIPUJIAMH, XJIOPHCTBIM OJIOBOM, B3aUMOJCHCTBHE C HyKiIeopmIaMu (THIPOIH3,
QJIKOTOJIN3), peaKIIMK ¢ MarHUHOPraHNYEeCKUMHU COETMHEHUSIMHU.

43

Haceimennsie  aukapOOHOBBIE  KHCIOTHL.  Knaccudukanus ¥W  HOMEHKIATYpA.
[Ipou3BoiHbIE YTOIBHOM KUCIOTHI: MOUEBHHA, CJIOKHBIE 3PUPHI, XJIOPYTOJIbHbIHN 3¢up,
YpETaHbl, HU30LUAHATLI, I[MYTH M[TPOMBINUICHHOTO HWCIIOJbB30BAHUA TPOU3BOIHBIX
YTOJIbHOM KHUCIJIOTHI

44

Hutpocoenuuennst Knaccubukamus wu  HoMmeHKiIatypa. CrnocoObl  MOTydeHUS
HUTPOCOCIMHEHHUI: HUTPOBAaHHE YIJIEBOJOPOJOB, OOMEH aroMa rajoreHa Ha
HUTPOTPYIIY,  OKHUCIEHHE  aMUHOB, OKCHUMOB, CHHTE€3  apOMaTHYECKHX
HI/ITpOCOG,Z[I/IHeHI/Iﬁ N3 aMHWHOB 4YCPEC3 COJIM ANAa30HUS.

45

DJIEKTPOHHOE CTPOCHUE HUTPOTPYIIIBI, XapaKTep €€ BIUSHUSA. XUMHUUYECKHUE CBOMCTBA:
KaTAIUTUYECKOE TUIPUPOBAHME, BOCCTAHOBIICHHE B KHUCIOW, HEUTPAIBHOH H
menouyHot cpeaax; CH—KHCIOTHOCTh, TAyTOMEPHUSI M CBSI3aHHBIE C HUMH CBOWMCTBA

ann(paTHIECKuX HUTPOCOEAUHEHUN (ramouMpoOBaHuUE, HUTPO3UPOBAHUE,
AIKUIIMPOBAHMUE, KOHICHCAIMs C KapOOHWJIBHBIMM COEIUHEHUSMH U CHHTE3
HUTPOAJIKEHOB,  IPUCOCIUHEHHE K  JBOMHOM  CBS3H, AKTUBUPOBAHHOU

AJICKTPOHOAKIIENTOPHBIMU ~ 3aMECTUTEISIMU), peaknud  anudopmbel  (THAPOIIHN3,
MepErpynnupoBKa B TUAPOKCAMOBBIEC KHCIIOTHI).

46

[IpenacraBnenuss o  cBOWMCcTBaXx  HUTpoalkeHOB. Cnernuduueckue  CBOWCTBA
ApOMAaTHYCCKUX HHTpOCOGI[HHGHPIfII 3JI€KTpO(bI/IJILHOG 3aMCIICHUE U BJIUAHUC
HUTPOTPYIIBl KaK 3aMECTUTENIS Ha CKOPOCTb M OPHEHTALUI0O B ATHX PEaKIMIX;
HJaCTUYHOC BOCCTAaHOBJICHUC, HYKHGO(bI/IHBHOG 3aMCIICHUC raJIorcHa B
HUTPOTAJIOTeHOEH30/1aX W HUTPOTPYIIBI B MOJMHUTpoapeHax; okucienue, CH-
KHCJIOTHOCTD U CBSI3aHHBIE C HEU PCAKIIMU HUTPOIPOU3BOAHLIX TOJIYOJIA.

47

ITpoayKTBI HEMOIHOTO BOCCTAHOBJIEHUSI HUTPOCOCAUHEHUN: HUTPO30COCANHEHUS, UX
TAyTOMEPHsI, PEaKIMU TUMEPHU3alMH U KOHACHCAIMK; (PeHUITHAPOKCUIAMUH, a30-,
a30KCH- ¥ TUIpa300€H30J1, X NEPErpyNIupPOBKH.

48

OOue mnpeacTaBieHUs U KIACCHPHUKAIMA. ApOMaTHYECKHE TeTEPOLMKINYECKHE
coenuHeHUS. [IATUYICHHBIE TETEPOIMKIIBI C OJHUM TeTepoaToMoM ((pypaH, THO(DEH,
NUppoi): OOIIMe METOAbl CHHTE3a M B3aMMOINPEBPAIICHHUS, 3aBUCHMOCTb CTEICHU
APOMATUYHOCTH OT TIPUPOABI TEeTepoaToMa M €€ BIUSHHE Ha OCOOCHHOCTH




B3aUMOJICHCTBUS C KHUCIOTaMU U DJIEKTpOQWIaMHU; pPEAKIUU TUAPUPOBAHUS U
OKHUCJICHUSL.

49

Oypdhypon u tHODeH-2-aNbACTH, TUPOCTU3eBas KuciaoTra. KucIoTHBIE CBOMCT- Ba
muppoJia U uX UCIOJIb30BAHUC B CHUHTEC3C; nnppon—2-aﬂbnemn " €ro nNpcCppamcHuc B
nop(}uH; NUPPONIBHBIN LUK KaK CTPYKTYPHBIN (hparMeHT NPUPOJIHBIX COSTUHEHMHII.

50

WNHpomn u ero npon3BogHbIE: METOABI TOCTPOEHUSI HHAOIBLHOTO OCTOBA, OCHOBAHHBIE HA
WCIIOIb30BaHUHM aPOMATHUYECKMX aMHUHOB M apWITHIPA30HOB; XUMHYECKHE CBOWCTBA
WHJI0JIa, CHUHTE3 BAXKHEUIIUX TNPOU3ZBOAHBIX, MPEACTaBICHUS O MPUPOJIHBIX
COCTMHECHMSX (ATKAJIONAaX ) MHIOJBLHOTO Psifia, MHIUTO U WHIUTOWTHBIC KPACHUTEIH.

51

[IaTu4ieHHbIE TETEPOIMKIBI C ABYMsI T€TEpPOATOMAMH, OJUH W3 KOTOPBIX — a30T
(mra3oel): UMHUAA30J1, TTUPA30JI, OKCa30Jl, u30Kkcazon. OCHOBHBIC METOMIBI CHHTE3a,
KHCIIOTHOCTh, 00pa30BaHUE MEKMOJIEKYISIPHBIX BOJOPOIHBIX CBSI3€H, TayTOMEpHS,
TIPEJICTABJICHHS O PEAKIIMOHHOM CITOCOOHOCTH.

52

[TsaTHYIeHHBIE TETEPOIMKIIBI C TPeMs U OoJiee reTepoaToMaMu (TPHUA30JIbl, TETPA30JIbI,
MEHTA30/1); METOAbl CHHTE3a, IPEACTABICHUS O CTPOCHHM W PEaKIMOHHOU
CIIOCOOHOCTH.

53

[lupunvH W €ro TOMOJIOTH: H30MEpUs MW HOMEHKJIATypa, apOMaTHUYHOCTD,
JIBOMCTBEHHAs: OCHOBHOCTh U HYKJICO(UIBHOCTH; MPOsiBIEHUSI N-OCHOBHOCTH M N-
HYKJICOPUIBHOCTH, 00pa3oBaHue N-OKHCH; T-OCHOBHOCTh M T-HYKJICO(DHIBHOCTH:
BJIMSIHME TeTepoaToMa Ha 3TH CBOWCTBA, PEaKIUH SJEKTPOPHILHOTO 3aMEIICHUS B S1Ipe
nupuavHa U ero N-OKMCH M MX HCIOJIb30BaHUE S CHUHTE3a (PYHKIMOHAIbHBIX
IIPOU3BOJIHBIX TUPUINHA.

54

OTHolIEeHNe TUPUIUHA U €r0 FOMOJIOTOB K OKUCJIMTENSM; BIMSHUE reTepoaroMa Ha
AJIEKTPO(UIbHBIE CBOWCTBA MUPHUIUHOBOTO Spa, HYKICOPHUIBHOE 3aMeleHHE
Bojmopona (peakmus YnumbabuHa) ¥ HYKICOPUIBHO-TIOABIKHBIX — TPYIII,
UCTOJB30BAaHUE JTHX peaKuuil Juis CHHTe3a (PYHKIMOHAIBHBIX MPOU3BOIHBIX
MUPHUIMHA; TUAPUPOBAHUE TUPUAUHOBOTO siApa; CH-KUCIOTHOCTh METHIIBHOM IPyIIIbI
B 3aBUCUMOCTH OT €€ MOJIOXKCHUS B MUPUINHOBOM AAPC U MMPOABJICHUA B XUMHUYCCKUX
CBOMCTBaxX MUKOJINHOB.

55

Bnusinue nonoxenus (QyHKIMOHATBHON Tpynmbl B AApe MUPUIMHA HAa CBOWCTBA
TUIPOKCU- U aMUHONMPUIUHOB, TAYTOMEPUS 3TUX NMPOU3BOAHBIX. CHUHTE3 alKWi- U
aprI3aMelIeHHbIX TPOU3BOAHBIX NUPHUAMHA C UCIIOIb30BAHNEM N-OKUCUIIUPHUINHA.

56

XUHOJIUH W H30XHHOJHMH. METOIbI MOCTPOCHUA T CTCPOUUKIIMICCKOTIO dA1pa,
OCHOBAHHBIC Ha pC€aKOUAX aHWJIMHa C TIAOCPUHOM HIIA Kap6OHI/IJ'II)HBIMI/I
COCOAMHCHUAMHU, NHUKIHN3alIlWud CHAMHHOKCTOHOB, CHHTC3 Bnmnepa—Haananbcxoro.
CXOI[CTBO " pas3Inyud XUMHUYCCKHUX CBOIMCTB MUpUANHA, XUHOJMHA U UX IPONU3BOJHBIX.

57

ABHHEI: NUPUIAA3UH, MAPUMUIUH W THAPA3HUH: CHOCO6BI MOCTPOCHUA TCTCPOLHKIIA.
Bap6utypoBas kucinoTa u ee npous3BoaHbIe. CpaBHEHHUE XUMUYECKUX CBOWCTB a3MHOB
U nupuavHa. BakHellne Npou3BOAHBIE NHUPUMHUJIMHA U HUX pOJIb B KaueCTBE
CTPYKTYPHBIX ()parMEeHTOB HYKJIEHHOBBIX KHCIIOT: YPAllUJ, IUTO3WH, THMHH.

58

[TypuH Kak KOHAEGHCHpPOBAHHAs CHCTeMa HMHJIA30Jla W NHUPUMHUAWHA. MeTosl
MOCTPOEHUSI ITYPHHOBOTO SApa, BaKHEHIIINE MPOU3BOIHBIC — MOYEBasi KUCIIOTA U ee
IIPUMEHEHHE B CUHTE3€, TyPUHOBBIE AJIKAJION B psifia KcaHTHHA (KodenH, Teousuimg,
TEOOpOMUH), aJCHWH, TyaHHWH. [IpencTaBieHUs O HYKJICOTHAAX W HYKICHHOBBIX
KHCJIOTaX.

59

Crpoenue azunoB. CriocoObl OTYICHHS

60

XHUMUYECKUE CBOMCTBA a3uI0B. 1,3-/unonspHoe npucoeIuHeHNE




7.3.2. Kputepuu u HOPMBbI OLIEHKH

®opma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM

arTTecTaunu

3 9K3aMeH (YCTHO) «OTJIIMYHOY OTBeT Ha J1Ba TEOPETUYECKHX

BOIIpOCAa,  CTYIEHT  XOpOUIO

BJIa/IEET MaTEpUAIOM U OTBEYAET

Ha JOMOJHUTCIIBHBIC BOIIPOCHI C

MOHUMAaHUEM, MIPUBOJIUT

HPUMEPHL, MPaKTUIECKOE

3aJJaHUE PELIEHO IOJIHOCTBIO C

IIOSACHCHUSAMU.
«XOpOILIOY» OTBeT Ha J1Ba TEOPETUYECKHX

BOIIPOCA,  CTYIEHT  XOPOILO
BJIaJ€eT MaTepuanoM, OTBET Ha

TEOPETUYECKUI Martepuall
OJHOT'O nus3 BOITPOCOB
AK3aMCHAIIHOHHOT'O ouiera
HETOJTHBIN, XOPOIIIO OTBEYAET Ha
JIOIIOJTHUTEILHBIC BOTIPOCHI,
TIPUBOIUT MIPUMEPBHI,

MPAKTUYCCKOC 3aJJaHUC PCIICHO
ITOJIHOCTBIO C ITOSICHCHUAMMU.

«YZOBJICTBOPUTEIILHO»

OrBeTr  Ha  TeEOpeTHUYECKUN
MaTepuag 1o OJHOMY U3 JABYX
TEOPETUUECKUX BOITPOCOB
TTOJTHEIH, OTBETHI Ha
JOTIOTHUTEIFHBIE BOIIPOCHI  TIO
TEOPETHUCCKOMY
9K3aMEHAIIMOHHOMY MaTepuany
Oousrera JOJKHEI OBITh OJIM3KUMU
K TEOpHH, MPaKTUYECKOE
3aJlaHlE pelIeHo, XOTsS  Obl
CXEMaTHYCCKH.

«HEYOOBJICTBOPUTECIBHO

He orBewaer HM Ha OIUMH U3
TEOPETHUUYECKUX BOIIPOCOB, HE
MOJKET OTBETUTh HHU Ha OJUH
I[OHOJIHI/ITG.HBHBII\/'I BOHpOC,
MpaKkTUYECKoe  3aJaHue  He
PELIEHO JTaXKe CXEeMaTUYECKHU.




8. Y4eOHO-MeTOANYeCKOEe M HHPOPMALIMOHHOE 00ecTiedeHHue TUCIUTIITHHbI

8.1.

Oobs3aTesbHAsE IUTEpaTypa

Tun (yueOHuK, yueOHOE

KoanuecTBO B

HAaY4YHOM
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) I'ox n3nanus oudauorexe /
n/n MeTOoANYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumeHoBaHue
IbC
1 PeyroB O.A., Kypu A.JL, | Oprannueckast xumus. B 4 vactsx. U.1 Y4eOHUK 2017 3BC «IPRbooks»
byrun K.I1.
2 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumusi. B 4 vactax. Y.2 Y4eOHuK 2017 3BC «IPRbooks»
byrun K.I1.
3 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumus. B 4 yactsx. U.3 Y4eOHUK 2017 3BC «IPRbooks»
byrun K.I1.
4 | PeyroB O.A., Kypn A.JL, | Opranuveckas xumus. B 4 gactsx. .4 YueOHUK 2016 OBC «IPRbooks»
byrun K.I1.
5 | FOpoBckas M.A., Kypkus | OCHOBbI OpraHMYeCKOW XUMHUHU : y4eOHOE YuebHoe nmocobue 2020 OBC «IPRbooks»
A.B. nocobue
6 | boposnes U.B. Oprannyeckass ~ XUMHs:  TEPMHHBI | YuebHoe nmocobue 2020 OBC «IPRbooks»
OCHOBHBIE pEaKIuu
7 | Kapnos C.C., Hypues B.H., | 3amaun no o0memy Kypcy OpTraHHYECKOM YuebHoe nmocobue 2016 OBC «IPRbooks»
Tepenun B.1., 3aiiueBa I'.C. | xumun c pemieHusAMU Uit OakaaaBpoB :
ydaeOHoe mocodune
8 | Yerpaiok FO.A. Veroeiiok, FO. A. Jlekiuu 1o opraHnyeckoin Y4eOHoe mocodue 2016 3BC «IPRbooks»
xumud. Yacte 2. XuMuUA YIIIEBOAOPOIOB.
AJTKaHbI, aJTKEHBI, ATKUHBI U JTUCHBI
9 | Tepenun B.WU., Jlupanios | [IpakTukym 1mo opraHu4eCKOd XUMUHU YuebHoe nmocodue 2020 OBC «IPRbooks»

M.B., Jlupaunmora JLH.,
MarseeBa E.Jl., HBuenko
I1.B., Hugantses 1.0.

pen. 3edpuposa H.C.
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8.2

JlonosHUTeILHASA JUTEpaTypa

Tun (yueOHuk, yuedHoe

KoanuecTBO B

HAaY4YHOM
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEIHN 3arnaBue (3arojioBoK) I'ox n3nanus oudauorexe /
n/n MeTOoINYEeCKoe mocoone,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | JluBanmoB M.B., 3aiineBa | Opranuyeckass XuMus. 3ajaqu 1o OOIIEMY VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'C., JluBanmoBa JLU., | kypcy ¢ pemenusimu. B 2 wyactax. Y. :
I'ymoxkuna H.C., Bonecos | yuebHOe mocobue
N.I'. mon pen. 3edupona
H.C.
2 JluBanmmoB M.B., 3aiineBa | Oprannueckas Xumus. 3ajadd 1Mo o0memy VYy4ebHoOe mocodue 2015 9BC «IPRbooks»
IC., JluBanmoBa JL.U., | kypcy c¢ pemenusmu. B 2 wgactax. Y.II :
I'ymoxuna H.C., BomecoB | yueObHOE mocobue
WN.I'. mon pen 3eduposa
H.C.
3 | byneB A.C. TeopeTuueckne OCHOBBI ~ OpPraHMYECKOU VYuyebHoe mocobue 2014 53
XUMHUHI 3aJaYHUK 10 JUCUUIUIMHAM
"Teoper. OCHOBBI ~ OpraH.  XUMHH',
"Mexanu3mbl opraH. peakuuit", "Peaxi.

CIIOCOOHOCTH OpPraH. COeTUHEHUI"




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

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaMOHHO-U3AaTeNbCKU JOM «byTiepoBckoe Hacieaue». — DJIEKTPOH. JKypHall. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN qOoM «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

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

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

- Scopus [DnexTpoHHBIH pecypcl: pedepaTuBHas 0a3za JIAaHHBIX.
— Netherlands: Elsevier, 2004 — Pexxum qoctyma: scopus.com. — 3arii. ¢ 9kpana. — f3. pyc., aHri.

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

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

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

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust

Ne Haumenosannue IO PexkBH3UTHI L[OFOB?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok neulcTBus -
OeccpouHo
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok neicTBus -
oeccpouno; [Jorosop Ne 727 ot 20.07.2016r., cpok
JEHCTBUSI - OECCPOUHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

8.5.

00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCIHUIINHE

Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, He00X0AMMOMH /1J151 OCYIIeCTBJICHUS

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI
. Ilepeyennb 0CHOBHOTO 000pYyAOBaHHS
N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSATEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOpPHH)

1 | YueOnast aynutopus s mpoBeaeHus 3aHaTuii | CTOJIBI  YYCHHYECKHE TPEXMECTHBIE |
JCKIIMOHHOTO TUTA. YueOHast ayAUTOPHsI IJs | IBYXMECTHBIE MOHOOJIOKH, CTOJ
MPOBEJCHUS 3aHATHA CEMHHApPCKOTO THIA. | MPENoIaBaTeIbCKUH, CTYJ
YyeOHass  ayauTopusi s KypCOBOTO | MpEMOAaBaTelbCKui, Kadeapa, JOocCKa
MPOEKTUPOBAHUS  (BBIMOJIHEHHMS] KYPCOBBIX | MENIOBasi, JKpaH HaBECHOW, MPOEKTOP.,
pabort). YaeOHas aynuTopus AJisl MPOBEICHUS | TPOLIECCOP. MBIIIh KOMIL., TTYJIbT.
IPYHIOBBIX u WHIUBUAYAJIbHBIX
KOHCYNIbTAllMi. YueOHas ayauTopus MAis
MPOBEJCHUS 3aHATUN TEKYIIET0 KOHTPOJI U
IIPOMEKYTOUHOH aTTECTALUU.

A-125

2 | Yuebnas ayamuTopus IUisi ipoBeaeHus 3ausituid | CTombl YUYEHUUYECKHE JIBYXMECTHBIE
JIEKIIMOHHOTO THIA. YueOHasi ayauTopus Ui | (MOHOOJIOKH), CTOJ MPEnoaaBaTeIbCKUM,
MPOBEACHUS 3aHATUNW CEMHUHAPCKOTO THMA. | CTYJ MPENO01aBaTeNIbCKUM, JIOCKa
VYuebHast  aymautopusi Uil KYPCOBOTO | ayJUTOpPHAs (MenoBas), TabauIa
MPOCKTUPOBaHUS  (BBINOJHEHUS KYpCOBBIX | MeHnpeneena.
pabor). YueOHast ayauTopust sl TPOBEACHUS
TPYIIIOBBIX u WHWBUTYaIbHBIX
KOHCYJIbTalMil. Y4eOHass ayauTopus IS
MPOBECHUS 3aHSATUN TEKYIIEro KOHTPOJS U
MPOMEXKYTOUYHOM aTTECTALIUH.

A-215

3 | llomemenne s camMoOCTOATENbHONH paboThl | CTOJBI YICHHYECKHUE, CTYIIbsI yACHUUECKHE,

CTYJIEHTOB. IIK ¢ BeixonoMm B cetb HTEpHET.

I'-401
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