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1. HEJIX OCBOEHUS JUCLUITIJIMHBI

Lenbio ocBoeHust AucUMNIMHBI «OpraHudeckas XUMUSA» SBJSETCS pa3BUTHE MOHUMAHHMS
IPUPOZL! M CYHIHOCTH XMMHYECKHX MPONECCOB. NpHoOpeTeHue 0a30BbIX 3HAHWH M NPAKTHYECKUX
HABBIKOB /U5 IPO(ECCHOHAIBHON JAeATENLHOCTH.

3anayu: U3y4EeHHE TEOPETHYECKHX ACNEKTOB PeaklMH ¢ y4acTHeM OPraHMYeCKHX BEIECTB;
PacKpBITh CMBICT OCHOBHBIX 3aKOHOMEPHOCTEH NpeBpallleHuH OpraHuYecKuX CoeuHeH i, mpuobpe-
TEHHE H Pa3BUTHE CIOCOOHOCTH CTYJAEHTA [0JIb30BATHCS OCHOBHBIMH MEXAHU3MAMM peakLuil u
NIPE/ICKA3bIBATE HANIPABICHUS PEaKIHMil, [IPE/ICKa3bIBaTh CBONCTBA COCAMHEHUH HA OCHOBE HX CTpOE-
HUS, YMETb MPEIJIOKUTh CIOCOOBI CHHTE3a 3aJaHHBIX COSIUHEHHUI; MPUOOPETEHHE MPAKTHUECKHUX
HaBBIKOB MPOBEICHHS XUMHYCCKHX SKCIIEPUMEHTOB 10 CHHTE3Y, BBIIETICHHIO H OYHCTKE OpraHuye-
CKHX BELIECTB, ONPEICNCHH s CTPYKTYPbl OPraHUYeCKHX COSIUHCHHH IO UX CIIEKTPATBHEIM JaHHbIM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Hucuunmmaa OpraHuyeckas XMMHs OTHOCHTCS K 00s3aTeIbHOM YacTH AUCIMILIHHE Y4eGHOTo
11a"a Hanpasiedus 04.03.01 Xumus.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O AUCHUIIJIMHE
Ilianupyemble pesyibrarhl 00yyeHus 110 JUCLUUILIHHE, COOTHECEHHBIE ¢ IIAHHPYEMBIMH pe-

syapTaTamu ocBoerus OIIOI (koMneTeHIMAMI 1 HHAMKATOPAMHA AOCTU/KEHUS KOMITETEHIH)

DopmMmupyemMble KOM-

l'lna;-mpyemme Pe3yAbTaTLI 06)}"481—1[/]}1 No JHCUMIIIHHE, B COOTBET-

HaumeHnoBanue oLeHOY-

MeTeHUHH CTBHH C HHAMKATOPOM AOCTHKEHHS KOMIETEHLINH HOTO CpeacTea
(xoa, conepxxaHue WMuaukatop nocrukeHus PesynbraTel 06yuenus no
KOMMETEeHLHH) KOMTMETEHLIMH JHCUMILUTHHE
(Koj, conepiKaHHE HHIMKATOpa
OIIK-2:  Cnocoben | OIIK-2.1. 3ngem: knaccel onac- | 3nwaem: OCHOBbI COBpEMEHHBIX | TeCTOBbIE BOMPOCI

MPOBOANTL C COOJIIO-
JIEHHEM HOPM TeXHH-
KH Oe3onacHoCcTH
XUMUYECKHH 3Kche-
PHUMEHT, BIJTIOYAA
CHHTE3, aHAIN3, H3y-
YEHHE CTPYKTYPBl H

CBOHCTBE BELIECTB M |

Mmarepuanos, Hccne-
OOBAHMWE MpOLECCOB C
HX Y4acTHEM

HOCTH OCHOBHBIX BP@IHBIX XH-
MHUYECKHX BELLECTB U CTENeHb X
BO3IEHCTBUA HA OKPYMHKAOLLYIO
cpeay: obulye npapuna TEXHHUKH
GesonacHocTu npu padote B na-
SopaTopuax ¢ ONacHLIMH XHMH-
YECKHMM BELLIeCTBAMH

Teopuil B obmacTH opraHuye-
CKOH XMMHUH H crnocolbl ux
NPUMEHEHHA 171 pelleHHs
TEOPETHYECKHX M TpaKTudqe-
CKMX 3a1a4; OCHOBBI K/IacCH-
(GuKaLN  OPraHUYecKHX Co-
CIMHEHHI. CTpOeHue, croco-
Obl MOJYYEHHA W XUMHYECKHE
CBOMCTBA PasfHUuHbBIX KIACCOB
OpraHH4ecKHX
OCHOBHbIE MEXaHM3IMbl [POTE-
KaHusd OpraHu4yeckux peak-
uuit:  npasuna  GezonacHoii
paboTsl B nadopaTopuu opra-
HHYECKOH XHMHH.

COeNMHEHHUI, |

OIK-2.2. Vwmeem: mNpOBOINTE
HCCIe0BaHNA, BKIKOUYAA CHHTES,
aHaju3, M3YUeHHEe CTPYKTYPbl W
CBOJCTB BELUECTB M MaTepHaslos,
MPOLIECCOB € WX Y4YacTHEM C CO-
OnioeHHeM npaBHIT W HOPM TeX-
HHKH De30nacHocTH

Yueem: camocTOATENLHO CTa-
BHTh CHHTETHHECKYIO 3anauy,
BBIOMPATL ONTHMAJbHBIE MYTH
M METOZBLl CHHTE3a M aHanusa,
obcykaaTh pesyabTaThl HC-
CeI0BaHuil, OPUEHTHPOBATh-
Cs B COBPEMEHHOH TUTEpaType
10 OpraHnvYecKko XUMHH,

OIlK-2.3. Bradeem: cnocobHo-
CThIO OLEHMBATL MPHYKMHBLI BO3-
MOMKHbBIX HapylleHHil napamer-

POB TEXHOJOIMYECKOro npouec-
ca, HCOpaBHOCThL 060}')_\*',&03&!“-1”
npH MNpPOBEACHHH XHMHWYECKOro
IKCMEpHMEHTA, fe30nacHoOCTL
€ro HMCMoJb30BaHKMA, BO3MOIKHBIE

Baadeem:  3KCNepUMEHTANb-
HbIMH  METONAMM  CHHTe3a,
OYUCTKN, ONpeaeneHus Qusu-

KO-XHMHUYECKHX  CBOHCTB W
YCTAHOBIEHHA CTPYKTYPBI
OpraHu4veckux COEHHEHMIT;

HaBblkamu GesonacHoil paGo-
Thl C OPraHHYECKHMH BeLLeCT-




PUCKH, HaBblKaAMH GesonacHoro
O(’JpaLI.lEHPIH C KHMCIIOTaM M, Leno-
HaMH, JErKOBOCIJIAMEHAO UL
MHCA JKHIAKOCTAMMK W OPYIHMH
XHMHYECKHUMH BeLECTBAM M

BAMM PAa3HBLIX K/1acCOBOMacHO-
CTH

MK-4. Cnocoben | IK-4.1 3uaem: crannaprbi, me- | 3naem: npasuna opopmieHus
paspadathiBaTh  Me- | TOAMKH M WHCTPYKUHH, OMpele- | pesylbTaToB  IKCrepUMeHTa
TOAMKH (u3mKko- | NAIOWME NOPANOK PaspaboTKH M | MO BbIIGNEHWIO.  OUMCTKE,
XUMHMYECKHX ~ METO- | O(OPMIIEHHA OTYETHOM AOKY- | CHHTE3y OpraHWueckHX Be-
HOB aHaliM3 pacTBO- | MEHTALMM MO Pe3yabTaTaM HC- | LIECTB.

poB, MaTepuanoB W | cneaoBaHuil U pazpaboTok

HHBIX  00bekTOB B | [1K-4.2 Vmeem. BbiOupaTh MeTO- | Vmeem: BbINONHATL  CTaH-

COOTBETCTBHH C Tpe-
DOBaHHAMH TEXHOJIO-

[bl, UHCTPYMEHTBI U 000PYI0Ba-
HHE /I TMPOBELEHUS XHUMHUe-

NapTHble OMepauuu Mo mpem-
JlaraeMbiM METOQHKaM.

TecTosbie BOMPOCH!

THYECKOH  [OKYMEH- | CKOro aHanusa
Taluu
[K-4.3 Bradeem: cospemenHsi- | Bradeem: METOAMKAMH Bblie-
MH METOJaMH MPOBEAEHMA 3KC- | JIEHHS M OYUCTKH OpraHude-
NEPHMEHTOB W HabNOAeHUI B | CKUX BEILECTB, B TOM YHCIE
obnactu npoeccHoHansHOM | npu NpodonoaroToske
NeATEbHOCTH
ITK-6: Cnocoden | [MK-6.1. 3naem: ocHoBb (GU3NKO- | 3naem: TeopeTHuecKHe OCHO- TecToBble BONpOCH!
MpOM3BOANTL 1200~ | XMMHUECKHX METOZOB HCCHENO- | Bbl  KAaueCcTBEHHOrO aHalM3a
paTtopHbie  HCCNeNO- | BaHWs OOBEKTOB OKPYKAIOWEN | OPraHuueckHX BELIECTB,

BaHHA, aHaNNu3bl OTO-
OpanHbIX npod u 06-
pasuos 1A OUEHKH
3KOJIOFMHYECKOr0  CO-
CTOSIHHUSA 0OBEKTOB

Cpeisbl

IK-6.2.  Vwmeem: npouzgoants
1abopaTopHbie  MCCAEA0BAHMS,
3amMepbl, aHaaudbl 0TOOpaHHBIX
NpHPOAHLIX O0pa3sLoB; paccyH-
ThIBATh MPENE/ILHO JOMYCTHMbIE
koHueHTpauun (IJIK) speabix
BELUECTB TEXHOTEHHOrD XapakTe-
pa: paboTaTh Ha AHATUTHYECKOM
naboparopHom o0opynoBaHuK

Vaweem: CaMOCTOATENBHO
[/IaHUPOBATb M [POBOAMTH
Ka4eCTBEHHBI aHann3 opra-

HUYECKUX BELUECTB

[MTK-6.3. Baadeem: Metomamu
npoBeieHus IKOJIOrMUECKOTO
MOHUTOPHHTa

Biadeem:  3KcriepUMEHTAllb-
HBIMH METOZAMH MPOBEIEHHS
KayeCTBEHHBIX peakuuii ¢ ue-
JBK) OMpedeNeHHs cocTasa M
CTPYKTYpbI HCCIEaYEMBIX
00BEKTOB.
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4. OBBEM U CTPYKTYPA JUCIHUITIMHBI

Tpyn0eMKOCTh JUCHUILTHHEI COCTaBIgeT: 9 3aueTHRIX enunull, 324 yaca

TemaTnueckuii nau
(popma 0dyuyeHUs — oUHAasI

Buabl yuedHoi paboTsl,
BKJIHOHAs CAMOCTOATENBHY 0 -
padoTy CTYLEHTOB = g =
o =]
5 1 TPYZIOEMKOCT (B 4acax) =] E £
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CR
= S |a
1 Beeoenue. Ochogibie ROHS- |°3 [ 1 6
mus. | |
Memooer epidenenua w ouucm- | |
KU OP2AHUYECKUX BEWECE | 1-18 32 22
2 Veneaodopoow, [ 3 3
2.1 Ankassl 2-3 6 2
2.2 AnKeHbl 3 4-5 6 2
2.3 JneHsl 3 6 4 2 PK 1
24 AJNKHHBI 3 7 - 2
2.5 LluKnoankaHel 3 8 2
2.6 Apomaruyeckue yriaeeogopo- 3 9-11 6 4
abl
3 Fanocennpouszsodnsie. 3 PK2
AnudaTHyecKkue rajoreHnpo- 3
3.1 H3BOJHbIE 12-13 | 6 2
32 ApoMaTH4ecKHe rajloreHnpo- 14 4 -
H3BOAHbIE -
- | Fudporcuncodepricawue npo- | 3
U3600HbIE 3
4.1 Crniuptsl I15-16 | 6 | |4
42 | ®eHoasl 3 17-18 | 4 ! | 2 PK 3
s | | ]
5 = : = JK3ameH
Bceero 3a 3 cemectp 54 | | 54 9
| (27 uacoB)
5 [Tpocmoie 2¢puper 4 1 2 | 8
[
6 Asomcodepocauyue npoussod- | 4
Hole
6.1 HuTtpocoennHenus 1
6.2 AMUHBI 4 2-3 8
6.3 A30- H 1HA30COETHHEHHS 4 4 4 6 6
7 Kaptonuistsie coedunens 4 PK 1
[TpeneneHble kKapOOHHALHBIE
7.1 COe/IMHEHHA 5-6 8 8
7.2 HenpenensHeie kapOoHubHblEe | 4 7 4
COEHHEHUA
7.3 Apomaruieckne kapOoHHIIb- 4 8 4 10
HbI€ COCOHHEHHA e
8 Kapdonosgsle Kucionel 4 | '
[lpenenbHble KapOOHOBLIE K- [ 9-10




8.1 CJIOTHI 6 6
8.2 HenpenenbHble kapboHoBbIE 4 10 -
KHCJIOTBI
8.3 }‘\pomamqecxue kapOOHOBLIE 4 11 4 10 10
KHCJIOThI
8.4 MuoroocHoBHble KapOoHOBbIE | 4 12 4 PK 2
KHCIIOThI
9 Femepoyurnuveckue coedune- | 4
| Hua
9.1 | [laTHuIeHHbIE reTepoLHKIbl 13 4 | | 6 6
9.2 LLlecTHUNEHHbIE IETEPOLMKIbLL | 4 14 | 4 , !
10 Cmepeoxumust opeanuieckux 4 15 4
coedunenul
11 lemepoghyuryuonansuere co- -
eduneHun
11.1 | 'mapokcHkHCAOTHI 16 2 6
11.2 | AMMHOKHCIIOTEI 4 16 2 6
11.3 | OKcokuenoTsl 4 16 2
11.4 | Vrnesomsl 4 17-18 | 6 6 6
12 Qusuyeckue memoods ucciedo- | 4 1-18 9 PK3
BUNHUA G OPZAHUYECKOU XUMUL
_ SK3ameH
Beero 3a 4 cemectp 72 72 9 (27 uacos)
JK3amMeH
Hroro no ancunninue [ 126 126 18 2)
| | |' (54 uaca)

Coaep:kanne JIeKLHOHHBIX 3aHATHII 10 JHCHHILTHHE

Pazoen 1. BBEJJEHHE. OCHOBHBIE ITOHATHA OPIAHHYECKOH XUMHH

Conepxanue. [lpenver opranudeckoit xumun. [IpHYnMHbl BbACNEHHS €€ B CaMOCTOSTETBHYIO
HayKy. OCHOBHBIE 3Tallbl PA3BUTHS OPrAHMYECKON XUMHN KaK HayKu. 3HaHHe OPraHWYecKOH XUMHHI
At GOPMHPOBAHHUS MATEPUATMCTHYECKHX IIPEICTABICHUI B €CTECTBO3HAHMM. Pojib OpraHmyeckoi
XHMHH B Pa3sBUTHH HapOJIHOr0 X03stifcTBa Poccum.

Teopust xumuyeckoro crpoenust A. M. Bytieposa. Knaccudukauus OpraHudecKHX COEIHHEHHIA:
psiibl, Kiacchl, QyHKUMOHAIbHBIE TPyNIbL [TOHATHE O TOMOJOIMYECKHX psAAax. DMIHpPHUECKHE,
MOJIEKYJISIPHBIE, CTPYKTYpHBbIE (opMyIsl coenuHenuit. CTpyKTypHas H30MepHsl.

Tunsr xumuyeckux CBsi3elt B OpraHHYeCKUX COeHHEHHUsX. B3anMuoe BIHSHHE aTOMOB B MOJIEKYIIaX
OpraHu4ecKuX coenuHenui. [lonstne 06 unayKTHBHOM 30dexre, adeKxTe cConpsHkeHus U runep-
KOHBIOTALIHH.

Pazoen 2. YITIEBOAOPO/IbI

Tema 2.1. AakaHbl

Conepiranne. 'omonornueckuit psan anxkanos. O6was ¢popmyna. Msomepus. [lepsuunbiit, BTopmy-
HBII W TPETHYHBIH aToMBbl yriepojga. HomeHkiaTypa: pauuoHaabHas H CHCTEMaTHUeCKas. AJKHIIb-
HbIE paHKalbl, UX HA3BAHHSI.

[TpupoaHble NCTOUYHMKY aTKAHOB: HE(Tb, IPUPOJAHBLIA ras.

IIpoMBIlIIEHHBIE METO/bI IOJyYEHHUs: CHHTE3 H3 OKCHJIA YINIepoJa W BOJOPOAa, KPeKHHT HedTH,
THAPHPOBAHIE HEHACHIIIEHHBIX COMHEHHH.

Jlaboparopsbie criocoObl MOJTyYeHHs: U3 TaJOreHaIKaHoB (peakuus Biopua), 3 KapGOHOBBIX K-
CIIOT.

CTpoeHHe aKaHOB: SP° -COCTOSHUE aTOMA YIJIEPOJA. Terpasnpuueckas Moeb MOJIEKYIIbl METAHA.
Banentrsie yriel. Xapakrepuctuka caseit C - C u C - H (a1uHa, 3Heprus, NOJIAPHOCTh U TOISAPH-
3yEMOCTb). 3aKOHOMEPHOCTH HX U3MEHEHHUs BHYTPH Kiacca.

XuMHYeCKHe CBOICTBA: 00111as XapaKTepUCTHKA XUMHYECKHUX CBOMCTB.

Peaxuuu 3ameuienus. Tanorenuposanne. CBoGOAHOpaAMKAIbHBIN LEHON MEXAHM3M PEaKIHil ra-
norenuposanus. OpuHeHTanus IpU ranoreHupoBadny. CBs3b MEKIY CTPOSHHEM YIJIEBOJIOPOIOB H
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UX PEaKLHOHHOH CIOCOOHOCTHIO. Y CTOHYHBOCT paaukanos. HutpoBanue ankanos. Peaknuy ¢ pas-
peBoMm cBsiselt C - C. KpexuHr u mupomms. OKHCIeHHE aTKaHoB.

IIpuMeneHne: UCTIONB30BAHNE ATKAHOB B OPraHMYECKOM CHHTe3e. HachIeHHble YIIIEBOJOPOIEBI KaK
TOILTHBO.

Tema 2.2. Anikennr

Copep:xanne. 'omonoruyecknii psia. Obmas dopmyia. Crpyktypnas usomepus. Homerkmarypa
palyoHanbHas U CUCTEMaTHYeCKas.

CriocoGe1 nostyueHus: 3 ajlKaHOB, W3 CIIUPTOB, H3 FATOTEHATKAHOB, U3 ATKHHOB.

Crpoenue: sp” -cocTosinue aroma yriepoaa. KBaHTOBO-XHMHYeCKas TPaKTOBKa 00pa3oBaHuUs JBOMH-
HOH CBA3H. T - CBsI3b. XapaKTEPUCTUKA JABOMHON CBA3M (ANMHA. YHEPIHs, MOJIAPHOCTE, IOJISIpH3ye-
MOCTb). | eomeTpuueckas (LUuc-, TpaHe-) H30MepHs alkeHoB. OuU3HYecKre CBOHCTRA.

XHUMHUYECKHE CBOMCTBA: KATATHTHYECKOE IHAPHPOBAHKE. Peakiuu SIIEKTPODUIBHOIO MPUCOENUHE-
HU TAJIOTCHOB, I'aIOTCHOBOIOPO/IOB, CEPHOH KUCIIOTBI, BO/ABL. MeXaHu3M 3Tux peakimit. Harpas-
JICHHC PeaKuui TMPHCOCIWHEHHS KHCIOT K HECHMMETPHYHBIM aikeHaM. [IpaBuio MapxoBHHKOBa,
€ro coBpeMeHHOe 00bsicHenue. CTpoeHHe, OTHOCUTENbHAS YCTONYHBOCTE M peakluHOHHas Crocob-
HOCTH KapOOKaTHOHOB.

Peaknuu pasukaibHOro NpUCOEIUHEHHS TaJOreHOB U Opomosonopoaa. IepexucHsiii s3¢pdexr Kapa-
I11a, €ro 0OBLICHEHHE,

Peakuun anmneroro xmopuposanus u Gpomupopanus. CTpOeHHe H OTHOCHTETBHAS YCTOHYHBOCTH
PanvKaioB alIuIBHOrO THna. OKHUCIeHHE alKeHOB ¢ 00pa3oBaHUEM 3IOKCHCOSIUHEHHUH, ¢ pa3pkl-
BOM YIJIEPOAHBIX Leneit. O30H0mM3.

IomsTre 0 monnvMepu3anuy ankeHoB. MOHOMEpHI, OJTUIOMEpBL, HOJTUMEDEL. 3HAUYEHHE MOITUMEPHBIX
MaTepuajos i HAPOAHOTO Xo3sicTBa. [[puMenenne anKeHOB B OpranMyeckoM CHHTE3e.

Tema 2.3. Aaxkaauennt

Conepaanue. 'omonornueckuii psa. O6uwas popmyna. M3omepusi. Homenknarypa.

Tpu THma anKkaiMeHOB: C H30TUPOBAHHBIMH, KyMyIHPOBAHHBIMH H COMPSUKEHHBIMH IBONHBIMH CBSI-
35MH.

YIICBOAOPO/BI C CONMPAKEHHBIMH ABONHBIMH CBA3SAMM: CIIOCOOBI I0IyUEHHS TUBHHUIA K3 CIHpTa,
u3 1,4-Oyranauona, us HeTsHpIX ra3oB. [lomydeHue u3ompena.

CrpoeHne ajKaaMeHOB ¢ COTPSUKEHHBIMI ABOHHBIMH CBSI3SIMH: SHEPIUs CONpSIKEHHS, eé BeIHUMHA.
XapakTepucTHKa CBA3EH (IUIMHA, SHEPTHs, NOJISPHOCTD, HOMSIPH3YeMOCTs). DU3nuYecKie CBOHCTRA.
XUMHYECKHE CBOHCTBA: OCOOCHHOCTH PeaKLui 21eKTPOBUIBLHOIO H PAUKATIBHOTO PHCOEIMHEHUS
CONPsLKCHHBIX aKkanueHoB (1.2- u 1.4- npucoeaunenne). Me3oMepHEIit kKapGoKaTHOH, ero CTpOEHHE
W OTHOCHTC/IbHAS YCTOMYHBOCTE. KHHETHYECKUH M TePMOAMHAMHYECKUH KOHTPOIb PeaKiuii JJeK-
TPOGHUIBHOIO IPUCOEIMHEHHS. PeakHOHHAs CIOCOBHOCTE COMPSKEHHBIX ATKATHEHOB.

Oxucnenne u 030H0mM3. KaramuTtuyeckoe ruapupoBaHie i BOCCTAHOBICHHE XMMHYSCKUMHA BOCCTA-
HOBHTE/IAMU. Peakiuu moamMepusauuu u cononuMepusanuu. [IoHsTHE 0 HATYPAIbHOM H CHHTETH-
YECKOM Kay4yKax.

Tema 2.4. AikHHBI (ALETH/IEHOBbBIE YIVIEBOL0PO/bI)

Conepuxanue. ['omonorugeckuii psia. O6was popmyna. M3omepus. Homerkiarypa panuonanbHas
U CHCTEMaTHYECKast.

CriocoGsl nonyuenust. [TpombllieHHBIE cOCOOBI MOMYYCHHS ALETHICHA: 13 Kapbuia Kajiblys, U3
metana. JlabopaTopHele crnocoOb! MOMyYeH s : U3 IUTATOTeHAIKAHOB, U3 ALETHICHUIOB.

Crpoenne. sp- cocTosHMe aToma yriaepoaa. KBaHTOBO-XMMHYECKas: TPAaKTOBKA TPOMHOH CBsA3M, €&
TCOMETPUS U XapaKTEPHCTHKA ([UIHHA, SHEPTHsl, MOJSAPHOCTb, MOIAPU3YEMOCT).

Qusudeckue CBOHCTEA.

Xumuueckue cBoiictBa. KucIoTHBIE CBONCTBA AIKMHOB ¢ KOHIIEBOH TPOMHOH CBSA3BIO. AlCTHIICHH-
Zbl, CTPOCHUE, TIPUMEHEHHE. ['HApHpOBaHUE ATKMHOB: YaCTHYHOE H MOJHOE. Peakiuu npucoequie-
HUA. DIEKTPO(UIIBHOE NPUCOEAUHEHHE TaOreHOB | [alOreHOBOAOPO/IOB, HANPABICHHE PeaKLyi 1
crepeoxumus. CpaBHEHHE PEaKLHOHHOH CMOCOOHOCTH AIKHHOB M AIKEHOB B PEAKIHSX IIPHCOE-



nuHenus. HykneoduibHoe npucoeannenue cnuproB. [uaparanus ankuHoB 1o M. I'. Kyueposy.
[IpucoennHeHHe KHCIOT ¥ LIHAHOBOAOPOAA (peaKiiy BHHUIHPOBAHHS).

[Tonumepuzanus aneTwsieHa (BHHUIALCTWIEH, JAMBUHUWIALETUICH, XjoponpeH). [IpomsiiieHHbIe
CHUHTE3bl HA OCHOBE alleTU/IEHa.

Tema 2.5 AMHIHK/IHYECKHE YII€BOI0POAbI

Copep:xanue. Knaccuukauus 1 u3oMepus aTHUHKIAYECKUX coenuHeHHH. HomenknaTypa. Anu-
IUKJIMYECKUE COeMHeH s B pupoie. HedTh Kak HCTOYHUK MHUKIOATKAHOB,

Cnoco0r! nonyuenust. [{UKiM3anus IUrajloreHoalIKaHoB, JMKapOOHOBBIX KUCIOT U UX COJei, CUH-
TE3bI C MOMOIIIBIO MAIOHOBOTO 3()Hpa, BHYTPUMOJIEKYIIpHas CI0KHO3(pupHAT KOHICHCAIUS, THIPH-
pOBaHHUE apOMAaTHUYECKUX COEIMHEHHH, JeruApouUKIn3alus alkatos. [lonyyeHne anuuKInIecKux
COEAMHEHMH LIMKIM3aLMed HellpeaelbHbIX COeAUHEHHUII.

HueHoBeIi cuHTe3. J{HeHb! 1 TUeHO( UL, UX PeaKLMOHHAS CIIOCOOHOCTD.

CTpoeHHE HUK/IOAIKAHOB., XapakTep yrjepol-VIJIepoAHbIX CBi3eH B MOJIeKyJie IMKiIonponana (0a-
HaHOBbIe CBi3u). CTpoeHHEe UMKIOOYTAHA W LMKJIONEHTAHA, THIbl HaNpsUKEHUH, KOH(MOPMAaIHH.
Kondopmauuy UMKIOreKcaHa, 3KBATOPHAIbHBIE W aKCHAIbHbBIC CBA3H, KOH(QOpPMAaLMH 3aMEIEHHBIX
IUKIIOreKcanoB. [{uc-TpaHe- | ONTHYeCKast H30MepUs ATMLUKIMYECKUX COCIMHEHUH.

DusuuecKue crolcTRa.

Xumudgeckue cpoiicTBa. I'mapupoBaHue u okuciaeHue. [leiicTBue rajoreHos, raloreHOBOIOPOIOB U
MHHEpaIbHBIX KUCIO0T. CBS3b MEKIY CTPOCHHEM LIUKJIOAJIKAHOB H HX PEaKLIHOHHON CIIOCOOHOCTBIO.
Brusuue pasmepa kKolell ¥ WX KoH(oOpMaunuid Ha peakUHOHHYIO CIOCOOHOCTh (DYHKUIHOHAIBHBIX
rpyni. BzauMmHble npeBpaltieHust [HKIIOB.

Tema 2.6.ApomaTH4ecKHe yrieBoa0poabl

Conepsxanue. [IpyunHbl BbIISIEHHS apoOMaTHYECKUX coelMHeHul B ocoOblil psan. [loHsTue apoma-
THyHOCTH. PasBuTHe npencraBieHuil o crpoenun densosa. Popmysa Kekyne. CoBpeMeHHbIE dIEK-
TPOHHBIC H KBAHTOBO-XUMHYCCKHEC MPEIACTABJICHHA O CTPOCHHH Oenzona. ):LTII/IHEI CBsIZel U SHEPTHusA
conpsizkeHus GeH3oa, MeToab! €€ onpeaesnenus. MariuTHas xapakrepuctiuka. O0bsCHEHHE 0COOBIX
cBOiCcTB OeH3zoa.

Kputepun apoMaTH4HOCTH OpraHuyeckux coeautenuil. IlpaBuno Xiokkens.

OnexTpoduiibHOE 3aMellleHHe B apoMaTuueckom saape. m- u  o-Kommnnexcel. CtpoeHue o-
KOMILIEKCOB. DHepreTiueckas auarpamma. [lpumepsl peakiuit 31eKTpo(QHUIBHOIO 3aMELIEHUs: HUT-
poBaHue, raJoreHUpoBaHue, ATKHINPOBaHUE, ALMIIHPOBaHue, cylb(upoBanue OeH3oa.

BrusHue 3amecTHTeNnel Ha HANpaBlICHUE M CKOPOCTh 31eKTPOoQuUiIbHOro 3amelienus.  Kinaccudu-
Kallisl 3aMeCTUTENIEH: 0.n-OPUEHTAHThl AKTUBUPYIOIINE U Ae3aKTHBHPYIOIINE, M-OPHEHTAHTEl [1€3aK-
tuBHupylomue. MuaykrusHble 3QdexTsl 3amectuteneit n 3gQextsl conpsuxenus. Cpa3b MeXIy Ha-
NpaBieHHEeM 3aMElleHHs] M TEPMOJHHAMMYECKONH yCTOHYMBOCTBIO G-KOMIIIEKCOB. COOTHOIIEHHE
H30MEPOB IPH MEKTPOGHUILHOM 3aMEeLIeHUH, BIHsSIHIE IPOCTPAHCTBEHHBIX (akTopoB. OpHeHTanus
y au3aMelnéHHbIX OSH30710B (corilacoBaHHas U HecorjacoBaHHas). [lnanmpoBaHue CHHTE30B 3aMe-
MEHHBIX OEH301I0B.

['omonoruveckui psa 6ensona

Obmas gopmyna. M3omepus. Homenknarypa.

HUctounuku dpOMaTHYECKHX COC,IHH&HI/IHZ KaMCHHOYTI'OJIbHAA CMOJId. KOKCOBBIH ras, Heq)TB H eé apo-
MaTH3aLusl.

CunTeTHYeCKHE MeTO/Ib! NoIyuyeHuss OeHsoma u ero romostoros. Peakuuu Biopua-®urtrtra u @pu-
nens-Kpadrca. UX MexaHu3MBL.

®du3uyeckue CBONCTBA.

XuMuYecKue CBOHCTBA. Peakuuu >neKTpo¢HIbHOrO 3aMelIeHUs: TalOreHUPOBaHNe, HUTPOBAHHKE,
cyabhupoBanue, ankuinposanue, aunmupoBanue nmo Opuuemo-Kpadrey. Ocobennoctn peaknuu
raJlOreHUpOBAHUS U HUTPOBaHHS GOKOBBIX wHemeit. Okucnenue romosoros GeHsona. Peakiuu mpu-
COeMHEHHs BOJOPOIa, XJI0pa [0 apoOMaTHYeCKOMY Kouibily. O30HOIH3.



[MonusiaepHblie apOMaTHYECKHE COEIMHEHNS

budenun. [lomydenue. CoiictBa. bensuann. OeH3MIMHOBAs NIEPErpyNInUpOBKa.

Tpudenunveran, TpudeHuIxIOpMeTa. Tpudenuikapoudon. llomyuenue, CBOACTBA. [Tonsitue 00
YCTOWYMBBLIX TPUAPUIMETHIIBHBIX pagHKanax U HOHaXx.

Hadramun. [Tonyuenue B Texuuke. CTpoeHue. ApPOMaTHYHOCTb. DHEprus conpsikeHus. Msowme-
pus. Homenknarypa 3aMeliéHHbIX HadTanuua.

®usznueckue CBOMCTBA.

Xumuueckue cBoifcTBa. Peakiliu NpHCOeMHEHNUs: BOAOPOa, Xj1opa, Opoma. OTHOmEHHE K JAEHCT-
BHIO OKHciauTesed. Peakuun 371eKTpoUIBHOrO 3aMelleH s : TajloreHHpOBaHHe, HUTPOBAHUE, CYyJIb-
dupoBanue. auuIMpoBaHue. MeXaHH3MbI PEaKLUH, NIPUUNHBI AKTHBHOCTH ¢-rosokeHus. Cynpdu-
poBaHHe HadTATMHA, 3HAYEHHE ITOM PEaKIHH [Uls MOJy4eHHus B-TpOM3BOAHBIX HaTaNMHA. O- H B-
HadTtomrbl, cnocoObl moryuyeHus, CBOMCTBA.

Awurpaiien u penantper. CTpoeHHe, apOMAaTHYHOCTh, CBOHCTBA. BbICIINE MTOMUIMKINYECKHE YTIIe-
BOJOPOibl, [loHsTHE 0 KAHIEPOT€HHBIX COETHHEHHSIX.

Pazoen 3. TAJIOTEHOIIPOH3BO/HbBIE YITIEBOJAOPO/AOB

Tema 3.1. Anudarudeckue rajioreHonpPoOu3BoIHbIE

Copep:xanne. O6mas popmyna. Msomepus. [lepsudnble, BTOPHUHBIC U TPETHYHBIC ralOreHaIKaHbL.
Homenkiarypa.

CriocoObl MONyueHHs: U3 AIKAHOB (raJOr€HMPOBAHME), U3 AIKEHOB (THAPOraJoreHUpOBaHue), U3
CHHPTOB.

Crpoenne. XapakTepUCTHKa CBS3€H  yriepoll - rajoreH (A1HHA, SHEPrHs, NONAPHOCTH, TOJIAPH-
3yEeMOCTB).

Ou3nyecKye CBOWCTBA U CIEKTPalIbHBIE XapaKTEPHUCTHKHU.

XuMaueckue cBolicTBa.  Peakumu HYKI€O(QHIBHOTO 3aMELIEHHUsT raJoreHankaHos (obpasoBaHue
CIIMPTOB, MPOCTBIX (QUPOB, HUTPHUIIOB, AMHHOB H JAPYTHX KIAacCOB COeAMHEHHUH). MeXxaHu3MBI HyK-
neodunsHoro 3amernenust (Syl 1 Sn2). PakTOphl, BIMSIONIME HA X0 HYKICODHUIBHOTO 3aMEIICHHs
(cTpoeHHe rajoreHanKaHa, XapaKTep yXozsiueii Ipynmel, Cujla HyKIeoQUIbHOro peareHra, IpHposa
pactBoputerst). CTepeoxuMusl peakimi HykIeo(HIbHOTO 3aMEIIeHHs; PeaKl[ui ONTHYECKH aKTHB-
HBIX COCJMHEHWH, NMPOTEKAIOIIHEe C COXpaHeHHeM KOH(HUrypaluH, ¢ obpalleHHeM KOHQUIypaluH,
pauemH3anuei.

Peaxuuy oTiieniaedus. B-DiauMUHIPOBaHIE, YCIOBHS U HAIIPaB/IeHHe peakuui. B3anMooTHOMIEHHE
noHATHH "HyKieodpuabHocTs M "ocHoBHOCTE . [lpaBnio 3aiiuesa. ero o0bscHeHne. MexaHU3MBI
ormeruienust (E2, E1 u EleB). KonkypeHius peakuuil 3 1MMUHHPOBaHUS H HYKI€O(UIBHOTO 3aMe-
meHus. PaxTopbl. BAMSIOUIHE HA CKOPOCTE OTILEIIEHNS H COOTHOIICHHE MPOJYKTOB OTIIEIICHHS H
3aMelleHusl (CTPYKTYpa rajnoreHaikada, OCHOBHOCTL peareHTa. Temreparypa, npupoja pacTBOpHTE-
ns1). CTepeoxuMusl peakuuii oTIIenens. BoccraHoBIeHre rajloreHankaHoB. Peakiuu ¢ MeTaiamu
(HaTpueM. JTHTHEM, MarHUEM ).

[TonuranoreHaaKaHbl

Knaccudukanus, NeMuHaIbHbIE U BUIHMHAIGHEIE JUTal0reHaNKaHbl, ratopopmel. TeTpaxiopun yr-
nepoja.

CriocoGbl MOTyYEHUsI: U3 alKaHOB, AJKEHOB, KAPOOHUIIBHBIX COEIMHEHUH.

Xumuyeckue cBoifcTBa. Peakiuy HyKIeo(pHILHOro 3aMelleHus 1 oTienienus. [lonuranoreHanka-
HBI KaK PacTBOPHUTEIH.

raJ'IOFCHUIIpOl-i'BBOIIHbIe HEIPEeAC/IbHBIX YITIEBOJA0OPO/10B

W3omepus. Homenxiarypa. Tpu THIla raloreHONPOU3BOIHBIX C ABOHHOH CBA3bIO.
Bunwiraitorenuasl.  CrnocoObl NOJyYeHUs: M3 BHUMHAIBHBIX [UIraJIOreHANKaHOB, U3 AJIKAHOB.
Crpoenvie BuHmIXI0opuaa. [IpyynHa HHEPTHOCTH BUHUIITAIOTEHU/I0B B PEAKIMsIX HYK/1€0(HIIBHOTO
3aMelleHrs. Peakiuy OTIIerIeH s, DJIeKTPOo(QUILHOE IPHCOEANHEHHE TalOTeHOB U rajloreHBoao-
poz1oB. TIpoMBbIIILIEHHBIE CIIOCOOBI TOYYEHHS U IPUMEHEHHE BUHIIXI0pAA. [10THBHHHIIXIOPHL.
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Ammanranorenuipl.  Criocods! MoTydeHHs: W3 aJKeHOB (ajlIHIbHOE XJIOpUpOoBaHUWe U GpoMHpOBa-
HHE), M3 CONPHKEHHBIX AalKaJAMEHOB (1eKTPOQUIbHOE HNPUCOEAMHEHUE [aI0T€HOBOAOPOIOB).
Crpoenue annnnxiaopuaa. [puunHbl NOBbILICHHOR PeaKiMOHHON CTIOCOOHOCTH A/IHITaTIOTeHUIOB B
peaxuusx Syl u Sy2. MesomepHbii annuibHblil KapOKaTHOH. ANTHIIbHAS TIEPerpyIUpoBKa. DeK-
TPOQHIILHOE IPUCOLIUHEHUE K AJUTUITAIOTCHUIaM.

@rop3aMeIIEHHbIE HENPEAENbHBIX YI1eB010poa0B. Ocobennoctu cpsizedt C — F. CnocoOs! momyde-
HHA MOHO(TOpaANKaHOB, (PropankeHos u nepdropyriepoaos. Ppeonst. @roponaact (TedoH).

Tema 3.2. ApomaTnuyecKkue rajioreHONpPoOU3BoIHbIE

Conepxanune. ['omonornueckuii psaa. Msomepus. Knacendurauusa. Homenkiarypa.

Crocobsl nojtydenus: u3 6eH30j1a U ero roMOJIOroB (raJloreHHpoBaHue B sAp0 U OOKOBYIO LM, Y-
JIOBHS M MEXAaHU3MBI peaKiuii).

Xumuueckue cBoiictBa. Peaxkunu Hykieo(uIbHOro 3aMmenieHus rajoresa. [IpHuMHbl HHEPTHOCTH
rajloreHa HeaKTHBUPOBAHHBIX aPU/ITAJIONeHUI0B. Y CIOBHS M MEXaHU3Mbl PeaKkliil HEAKTHBUPOBAH-
HBIX apH/IrajloreHuJI0B (OTLIENIEHHE IPUCOeANHEH ). BausHue 21eKTpOHOaKIENTOPHEIX 3aMECTH-
TEJIEH HA PEaKUHOHHYIO CIOCOOHOCTh apUITaJIOreHUIOB NPH HYKICO(DHIBHOM 3aMelleHHH, MeXa-
Hu3M SN>Ar. [lpuurina MOBBINIEHHOH PEAKIHOHHOM CIOCOOHOCTH OEH3HIITaNIOreHHI0B B PEaKIHAX
SN] H SN:

ObpasoBanue METAVIOPraHHUECKUX COeIMHEH I, UX MPUMEHEHHE B OPraHMYeCKOM CHHTE3E.
XnopOen3os, OeH3MIIXIOpHI. OEH3UIMACHXIOPUA, OCH30TPHXIOPUI, HX MOJIy4YeHHe, CBOHCTBA,
IIPUMEHCHHE.

Paszoen 4. THPOKCH/ICOJEP/KAIIJHE ITPOH3BO/JHBIE YITIEBOJOPOAOB

Tema 4.1.Cniup bl

Coaepiranne. O1HOaTOMHBIE CIUPTHI

lomonoruueckudt psaa. Odmas dopmyna. Kinaccubukauus: nepBHYHbIE, BTOPUYHBIE, TPETHYHBIE.
HomeHknarypa TpUBHaIbHAs, pallHOHATIBHAS, CHCTEMATHUYECKA.

Crioco0b! monyyeHus: U3 rajloreHalIKaHoB (THAPOIH3), H3 AlIKEHOB, U3 KAPOOHMUIIBHBIX COeAUHEHUH U
CJIOXKHBIX 3(UpOB (BoccTaHoBIeHue). CHHTe3 CIUPTOB 110 peakiuuu I pusbspa.

IIpoMpllLIeHHBIE CIOCOOBI ONTYYeHHs METHUJIOBOTO, 3THIIOBOTO, H30MPOIHIOBOIO CIIHPTOB.
Crpoenne. Xapaxrepucruka ceazeit C - O u O - H (umHa, 9Heprus, NOISIPHOCTD, IOJIAPU3Ye-
MOCTb). Boiopo/iHBIe CBSI3M B CIMPTaX, UX YHEPIHUSL.

@usuyeckue cBOWCTBA.  BiHsaHHe BOJOPOAHBIX CBs3eil Ha (U3MUYECKHE CBOMCTBA U CIIEKTPAIbHEIE
XapaKTEPUCTUKH CIHUPTOB.

Xumuyeckue csodictsa.  Kucnornoers. Koncranrta kucinornoctd., OGpasoBaHue alkOroIsaTOB, HX
crpoenue. HyKkneopuibHOCTs B OCHOBHOCTb CIIMPTOB M lKOTOJIST-aHHOHOB, UX PEaKIUH C EepBUY-
HBIMH, BTOPHYHBIMH M TPETHYHBIMM rajoreHalIkaHaMu. Peakuun HyKIeo(QHIBHOrO 3aMELIEHMS: C
rajloreHOBOAOPOAHBIME KHCIOTaMy, rajiorenunamMu gocdopa, tuonunxiaopuaom. Ocodbennocts Syl
¥ SN2 peakuuii cnuptos. CTepeoXuMus peakuil HyKIeoQHIbHOro 3amMemerns. By Tpumonexysp-
HOe Hykneo(pnibHOe 3amernenue (Syl). Peaxumn ciupToB ¢ MHHEPANTBHBIMU KHCIIOTAMH, 06pa3oBa-
HHE 3()MPOB MHHEPAIBHBIX KHCJIOT. Peakuuu OTIIENIeHHs: BHYTPHMOIEKYJISIPHAS ¥ MEKMOJIEKY-
JsipHas Aeruaparauus. MeXxaHu3Mbl peakiiil BHYTPHMOICKY/ISPHOTO OTIIEN/IeHHs BOABL Ilepe-
IPYNIIAPOBKH ¢ yyacTueM KapOkaTHOHOB. CBS3b MEXKy CTPOSHUEM H PEaKIHOHHON CIOCOOHOCTHIO
CIIMPTOB B peaKUHsX HYKJICO(YHIBHOrO 3aMeIleHs H OTLIeIIeHHs. AIHIHPOBaHKe CIUPTOB (00pa-
30BAHME CJIOKHBIX 3(QHPOB KapOOHOBLIX KHCIOT). AUMIMPYIOUIUe peareHThl. OKHCIEHHE U JeTHI-
pHpOBaHHeE.

MeTun0BbI#, ITUIIOBBIH, IPONUIOBEIA 1 OYTHIIOBEIH CIIHPTEL, HX IPUMEHEHHE B OPraHHYECKOM CHH-
Te3e.

Henacbuuennele cnupTel.  BHHMIIOBBIE COMPTHI, MPHYMHA HX HEYCTOWYHBOCTH (IPABUIIO DIBTEKO-
Ba). Annmiiosble ciupthl. [lonyuenne. [Ipuunna noBbiIeHHOH peakUMOHHOM crTOCOOHOCTH B peak-
LUSIX HYKJIEO(HILHOTO 3aMeLleHus (MexanusM Syl).

MHoroaTroMHbI€ CIIHPTHI
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Knaccuduxanms, usomepusi, HOMEHKIaTypa.

JByxatomHple cnupThl (raukonu). CrocoOsl MOTyYeHHS: U3 AUTaIOT€HAIKAHOB, 3MIOKCHCOEIHHE-
HU#, KapOOHUIBHBEIX COeAMHEHUH, 3QupoB TUKapOOHOBBIX KUCIOT. [IMHAKOIMHOBAS MEPErpPyIIIIH-
pOBKa.

Tpéxaromubie cnupTbl. [ TMIEpPHH. NONyUYeHHe U3 JKUPOB U CHHTE3 U3 nponuieHa. OcobeHHOCTH
pu3nUecKHUX W XMMHUYECKUX CBOHCTB JBYXATOMHBIX M TPEXATOMHBIX CIHMPTOB. [Ipumenenue 3TH-
JICHTJIHKOISL ¥ TIHLIEPHHA B [IPOMBILIICHHOCTH.

Tema 4.2.@eHo.bI.

Copep:xanne. Onnoaromusle Gpenonsl. M3omepus. Homenxnarypa.

CriocoObl MOTYYEHHUS: U3 apHITaI0reHH10B, U3 CYIb(OKHUCIOT. U3 apoOMaTHYeCKHX aMUHOB. Iomy-
yeHHe (heHosIa U3 U30IPONUIOeH30/1a (KyMOIbHBIH METO).

dusuyecKue CBOMCTBA.

Xumnueckue cBoiicTBa. KucnoTHocts QeHosna, e npuunna. BiausHue 3amMecTuTenei B GeH30IbHOM
KOJblLle HAa KHCIOTHOCTh. (OOpa3zoBaHue NpOCThIX 3hUpPOB (EHOIOB, UX CBOMCTBA M IPHUMEHEHUE
(arnzomn, eneron u ap.). CioxHbEe 23QHPH PEHOTIOB, HX MOIYYEHUE H CBOHCTBA.

OcobeHHOCTH peakiuil 21eKTpPOo(QUIBHOrO 3aMerieHus (eHONOoB (rajJoreHupoBaHHe, HUTPOBAHHUE,
cynbupoBanue, HUTPO3HpoBaHue). Peakuun 371eKkTpoduiabHOro 3amelueHus B (EHOIAT-aHHOHE:
asocogeranue, peakuus Koapbe-IlImuara, Bzanmonelicteue ¢ popmanpaernaom. Penonodopmais-
JETH/IHBIEC CMOJIBL.

JIByxaTomible (eHOIbI: MUPOKATEXHH, PE30PLHH. THAPOXHHOH. [TonydyeHune, CBOMCTBA, IPUMEHEHHE.
Tpéxaromubie (eHobI: MUPOraniol, OKCHIHAPOXHHOH. (uopormound. Ocobsle cBoiicTBa (aopor-
JIOIMHA.

Xunounel. Knaccuduxanus. HomMeHkIaTypa. n-bensoxunoH. [lonyuenue. Ctpoenue. XuMUYECKHE
CBOICTBA. Peakiiusi BOCCTAaHOBACHHUS, €€ MEXAHU3M.

Pa3zoen 5.IIPOCTBHIE 3®HPbI

Copepzranne. Ilpoctsie a¢upsl. M3omepus u nHomenknarypa. CriocoObl MONMydYeHHS: U3 CIIUPTOB, U3
rajloreHankaHoB (peakius Bunbsmcona). XumMuyeckne CBOHCTBA: OCHOBHOCTH, 00pa3oBaHUE OKCO-
HHEBBIX COCIMHEHUH, peaklMH PaCILICIUIEHUs NPOCTHIX 2(pupoB, X Mexanu3M (Sy1 u Sn2), aBTo-
OKHCIeHue (00pa3oBaHHe MEPOKCUIOB, HX B3PBIBOONACHOCTh). JIMATUIOBBIH 3(up, ero mpaxTude-
ckoe npumeHenue. Jluoxcan. Terparuapodypas.

OnokcucoeaHeHus. M3omepus U HoMeHKiIaTypa. CriocoObl MOMyYEHHUs: U3 AIKEHOB, U3 TaJOreH-
THAPUHOB. XUMHYECKHE CBOHCTBA: OKCHI ITHUJICHA, CIIOCOOB! MOTYYeHHs U IPUMEHEHHE B OpraHnye-
CKOM IPOMBILIJIEHHOM CHHTE3e.

Tuocnuprel (Mepkantansl). Homenknarypa. CriocoObl noay4eHus: U3 raJloreHaIKaHOB, U3 CIIHPTOB.
Qusnyeckue CBoHcTBA. XHMHUCCKHE CBOMCTBA: KMCIOTHOCTb, 0Opa3oBaHKe THOMSTOB (MEpKalTH-
JIOB), IPHCOEIMHEHUE K AJIKEHAM, OKHCICHHE 10 AUCYIb(UI0B U CYIb()OKHUCIOT.

Paszoen 6. ASOTCOAEPKAIIHE [TPOH3BOJAHBIE YITIEBO/JOPO/]OB

Tema 6.1. Hurpocoeaunenus

Copepaxanue. [['OMOTOrHYecKHi psii MOHOHUTPOAIKAHOB

O6mas popmymna. Wzomepus. Knaccuduxanus. Homernkiarypa.

Crioco0s! MO/TydeHUs: U3 aIKaHOB (HUTPOBAHME), U3 FaIOreHAIKAHOB (HYK/I€0(hUIbHOE 3aMELIEHUE).
[ToHaTue 00 aMOMAeHTHBIX HYKIeoQuabHbIX pearenTtax. [Ipuanun XXMKO. Ilonydyenne HUTpOCO-
eAMHEHHH OKHCIICHMEM aMHHOB.

Crpoenne nutporpynnsl. Banenthsie yriuel u xapaktepuctuka ceszeil N-O. MUnaykTuBHEeI a¢dext
HUTPOTPYIIIbL, BAHSHUE HA YIJIEPOIHBIA paguKail.

®usuyeckue cBOHCTRA.

XuMHUYecKHe CBOHCTBA. TayToMepus NepBHYHBIX M BTOPUYHBIX HUTpOcOoenHeHuH. Mexanusm tay-
TOMEpHBIX npeBpaiesuii. [IpyunHa NOABMIKHOCTH aTroMa BO10poaa [pu o-yriaepoaHoM atome. C-H-
KHUCIIOTHOCTh HEPBUYHBIX U BTOPUUYHBIX HUTpOa/KaHOB. Peaximu co menouyamu. CTpoeHHe colned,
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Me30MepHblii aHnoH. OTiHYMe CBOMCTB HHUTPOAIKAHOB OT 3(HPOB a30THCTOH KHCIOTHI (BOC-
CTAHOBIIEHHE H lelpO.leI3).

Hutpomeras, nojy4deHue, IpUMEHEHHE B TEXHUKE.

[TonMHUTPOCOETUHEHHUS.

ApoMaTHYECKHE HUTPOCOSIUHEHUS

Wsomepus. Knaccuduxanus. Homenknarypa.

Crioco6b1 nonyyeHusi: u3 OeH30/1a M €ro roMoJI0r0B; U3 rajloreHONpPOM3BOIHBIX.

DuzuueckHe CBOHCTBA.

XHMHHCCKHE‘ CBOHCTBA. OTiMyne CBOMCTB APOMATHHCCKHUX H KHUPHOGPOMATHHYCCKHX COE,I[HHCHHE.
Bausinue HUTPOrpyIIbl Ha peaKHOHHYIO ClIOCOOHOCTD APYIUX FPYNI B OEH30J5HOM KOJIbILIE.
BoccTaHoBeHHEe apoMaTHUECKUX HUTPOCOEIMHEHHH B KHCIOH, HEHTpalIbHON H IIETOYHON cpenax.
[TpakTryeckoe 3HAUCHHUE ITHX PEaKLHi.

[TomunutpocoetMHEHHS ADOMATHYECKOIr0 psia.

Tema 6.2. AMHHBI

Copep:kanne. AnmudaTiiecKue aMHHBI

Knaccuduxauus: nepBuyuHble, BTOpUYHbIE, TpeTHUHEIE. M30Mepus. Homenknarypa.

Crocobs! nonyyeHus: aIKUIMPOBAHUE aMMUaKa rajloreHaqkaHaMy ¥ CIIHpTaMH, (QTATUMHIHBIH Me-
tox ["aOpuoisi, BOCCTAHOBUTENBHOE AMUHHUPOBaHHWE KapOOHWIIBHBIX COEIMHEHHI, BOCCTAHOBICHHE
a30TCcoAEp KAIMX COCAMHEHHH (HMTPOAIKaHOB, OKCHMOB, HUTPHJIOB, aMHI0B). V3 aMUIOB KUCIOT
no ['opmany.

Ctpoenue aMHHOB. Sp3 - Cocrosinue aroma asorta. Xapaxkrepuctuka csizet C-N u N-H. Boxopon-
HBIE CBS3U GMHUHOB, X NIPOYHOCTE.

Ousnyeckue cpolictsa. BrusiHue BOIOPOIHBIX CBSI3EH.

Xumudeckue cBoicrsa. OcHOBHOCTL. KoHCTaHTa OCHOBHOCTH. CBA3b MEKIY CTPOCHHEM aMHMHOB H
UX OCHOBHOCTBIO. Peakuuyu aMHHOB C KHCJIOTaMH, CTPOEHHE COJIeH, HX HOMEHKIaTypa U CBOHCTBA.
ANKUTHPOBAHHE aMMHOB rajoreHajlkaHaMmy. ALMJIHPOBaHHE rajJOreHaHruApuiaMy U aHTUIApUIaMu
KHCI0T. MexaHHu3Mbl peaklMil alKH/IMPOBAaHUS M allMIMpoBaHus. Peakiu ¢ a30THCTOH KHUCIOTOM,
YCIIOBUS [IPOBEICHHUSL, MEXAHU3M.

[TonsTHe O AMaMuHaX, MOdydyeHue, cBoicrTBa. [ ekcameruneHnnamuH. CHHTETHYECKOE BOJOKHO
"HalnoH".

ApomaTnyueckue aMUHbI

Knaccupuxkanus. Mzomepus. Homenkmnarypa.

CrnocoOp! rmoyryueHHsl apOMaTHYECKHX aMUHOB: U3 HUTpocoenuHeHui (peakuus H. H. 3uHuHA), H3
apuIIrajJoreHu 0B (HykiaeoduiusHoe 3ameruenue). [lonyuyeHne BTOPHYHBIX H TPETHYHBIX aMHHOB.
Quznyeckue CBOMCTBA.

Xumuyeckue cBoiicta. BimsHue OeH30/IHOIO KOIbLA U UMEIOLIHXCS B HEM 3aMeCTHTeNIeH Ha oc-
HOBHOCTb aMMHOB. OCOOCHHOCTH a/IKMJIHPOBAHUS M AlMJIMPOBaHUS aMUHOTPYIIIIbI, B3AUMOACHCTBIE
¢ agpaeruiaaMu. Peakuuu nepBUUHBLIX, BTOPHYHbLIX M TPETUHHBIX AMHHOB C A30THCTOH KUCIOTOM.
Oco0eHHOCTH 3AEKTPOPHIBHOIO 3aMEIICHUs Y apOMaTHUYECKHX aMHHOB (HUTPOBaHUE, rajloreHUpO-
BaHMeE, CyIb()UpPOBaHKE), YC/IOBUS IpoBeaeHus. [IpakTiuieckoe 3HaueHueE.

AnHunuH, n-toayuauH, N-Metunanuius, N.N-1iuMeTHIaHHIUH, CIIOCOOB! NOJIyUeHUs, TPUMEHEHHE.,

Tema 6.3. /lunazo- u azocoeAHHEHHS

Cogepsranue. Peakuus Aua30THPOBAHUS, YCIOBHA €€ MpOBEICHHS, MeXaHN3M. BIusaHHe 3aMecTH-
Tenel B O€H30JbHOM KOJIbLIE Ha CKOPOCTh PEaKIiy.

Crpoenne amazocoenuHeHud. @opMbl IHa30coeAMHEHUH B 3aBUCHMOCTH OT pH cpensl, Tayromep-
HbI€ NIpeBpaLICHHS.

®usuyeckue cBoicTBa.

Xumuueckue cBoicTBa. Peakiiu, npoTeKarouye ¢ BBIACICHUEM a30Ta: HYKJICO(QHIbHOS 3aMellle-
HHE JHa30HHEBOH I'PYIIbl HA THAPOKCHIL, aIKOKCHIPYINY, PTOp, paIluKaabHOE 3aMelleHHe Ha BOJO-
poz, XJIop. OpoM. LMaH. Hoa. MeXxaHH3MBbl 3THX pPeaKIui.
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Peakuuu Ge3 Bblzenenus a3oTa: BOCCTAHOBICHUE [0 apU/ITHAPa3sHHOB. Peakiuu asocoderanus. Me-
XaHH3M. YCJIOBHsI peakiMi a3ocoyeTaHus ¢ aMuHaMu M (eHonaMu. BiusHue 3amectuteneil Ha pe-
aKIMOHHYIO CHOCOOHOCTB AHA30COCAMHEHHH. 3HaueHne asocoeanHeHui. [Toustue o6 asokpacure-
naX. BoccranoBuTeNbHOE paclIenieHne a30Ccoe HHEHMUIL.

Paszoen 7. KAPEOHHIIBHBIE COEJUHEHHA

Tema 7.1 IlpenenbHbie aJbAeruabl H KETOHBI

Conepxanue. O0mas dopmyna. Msomepus. Homenknarypa (TpuBHAIbHAS, paluoHabHasl, CUCTe-
MaTUYecKas ).

Crioco0p! nosyueHus: 3 CIMPTOB. U3 KAPOOHOBBIX KUCIOT M UX MPOU3BOAHBIX. CHHTE3 albIerHIOB
U KETOHOB 110 peakuuu [ punbspa. Oxcocunres.

Crpoenne kapObonu/bHOH rpynnbl.  CxoacTso u pasanume csazeii C=0 u C = C.

Qusnyeckue CBOHMCTRA.

Xumuueckue cpodcTBa.  Peakuuu HyKI€O(PUILHONO MPHCOCTHHEHHS MO KapOOHHJIBHOH rpytIIe.
Ilpucoenunenne Boawl u cnupros. [loHsTHe 06 06mEeM M CHEMU(pHYISCKOM KHCIOTHOM KaTaslmze.
IIpucoennnenue ranoreHoBo10poIOB, ruapocyibdura Hatpus, PCls, peaxrisos I puHbspa. Peakuu
NPHCOCAMHEHNS - OTIICIUICHHS aMMHaKa, MHAPOKCUIAMUHA, THAPA3HHA U €r0 NMPOM3BOJHEIX. Me-
XaHW3M STHX peakUui. Peakuuu, KaTanusupyemble OCHOBAHHMAME (MPHCOEINHEHHE CHHUILHON KH-
CIIOTBI). AJBAONBHAS M KPOTOHOBAs KOHJEHCALMH, MEXaHH3M IIPH OCHOBHOM Karanuse. [IpuunHa
TIOBBIIEHHONH aKTHBHOCTH aTOMOB BOAOPOJA MPH 0-YIIEPOJHOM atoMme. EHOMM3amus (MexaHusMsl
MpH KHCJIOTHOM M OCHOBHOM KaTtanu3sax). Peakuuu ranoreHupoBanus. ['amodopMHble peaknun Me-
THIKETOHOB, X NPAaKTUYECKOE 3HAYEHHE,

BoccTranosienue 10 CIUPTOB U yrieBoaopoaos. OKucieHne.

MypaBbunblii anpaerna, noxyyenue B texuuke. OcoOble cBolicTBa. Peakims Kaunumuapo.
YKCyCHBbIH albAernjl, aueToH: MeTObl ITOTYYSHHSI, MPUMEHEHHE.

Tema 7.2. HenacbleHHbIe abAerHAbl H KETOHbI

Conepixanne. M3omepus. Knaccuduxaius.

Kerene. Howmenknarypa. CriocoGrl mosyueHnst KeTeHa: U3 aleToHa, W3 YKCYCHON KHCIOTEL. Ctpoe-
HUE KeTeHa.XHMUYECKHE CBOHCTBA: peakluy ¢ BOJOH, CIUPTAMH, aMHHAMH, KapOOHOBBIMH KHCJIO-
Tamu. JukereH.

o, B - Henacoimennsle anbaeruas! u ketonst. Conpsokenue casizeit C=C u C=0. Axponent. Kpoto-
HOBBIN allbJIerul (LMC-TpaHC- H30MEpPHs).

XHMHYECKHE CBOHCTBA: OCOOEHHOCTH PEeaKIHii 9IeKTPOYUIBHOTO M HyKJIeODUIBHOIO IPHCOEIHHE-
HHSL.

Tema 7.3. ApomaTHyecKkHe aJbJeruabl H KeTOHbI

Conep:xanue. Msomepus. Knaccupuxanms KeTOHOB: apoMaTHueckue u KupHOapoMaTHueckue. Ho-
MEHKJIaTypa.

Criocobb1 nonyderHus: U3 yrieBoAopoA0B H CIUPTOB (OKHCIeHUe, erHAPHPOBAHNE), U3 AHTAOTe-
HOMPOU3BOAHBIX (rHApoan3). Peakuuu ['attepmana-Koxa, 'arrepmana, ®punens - Kpadrca. O6-
JIaCTh NMPUMEHEHHS ITUX PeaKlMi.

QusuyecKHe CBOUCTBA.

Xumuyeckue colicta.  Peakumn OKMCICHHs W BOoCCTaHOBAeHMs. IIpHcoeiHeHHe HYKIEO(pHIIb-
HBIX pearcHTOB. BiMsHUEe apoMaTHYecKOro KOIbla, 3aMeCTHTE/IeH B KOJbLE M MPOCTPAHCTBEHHBIX
(hakTOpOB Ha PeakUMOHHYIO CIOCOOHOCTD AbAETHIOB i KeTOHOB. Konnencanus ¢ amudaTHaeckumu
IBJCrH/1aMH, KETOHAMHU, HUTPOCOCNMHEHUAMH, MX MEXaHM3M B YCIOBHAX OCHOBHOIO KaTaylH3a.
OcoOble cBOiiCTBA apOMAaTHYECKUX albACrHA0B: peakuni Kannunnapo, [Tepkuna, HX MeXaHH3MbL.
['eomeTpuyeckas u30MepHs OKCHMOB allbIerHI0B i KeToHOB. [leperpynmuposka Bexvana.

Pazoen 8. KAPEOHOBBIE KHC/TOTbI
Tema 8.1. Oano0cHOBHBIE KAPGOHOBbIE KHCIOTHI H HX MPOH3BOIHbIE



Conep:xanne. ['omonorndeckuil psij HachllEeHHBIX KapOOHOBBIX KuciaoT. Obuias Gpopmyna. M3zome-
pHA. HOl\-it‘HI{J'IaT_\f'pa {TpHBHEL"IbHaﬂ.. pauHoHa IbHas. CMCTEME]TH'-&CCKB.H). ALIH.."[bI_. HX HOMCHKJIaTypa.
CriocoObl noJlyyeHMs: U3 ajlKaHOB, alKECHOB, aAKHHOB, CIIUPTOB, AJIbJACIUIOB M KETOHOB (OKHCIIE-
HHE): TallOreHAIKaHOB (Yepe3 HUTPHUIIBI U 110 peakuuy [ puHbspa), CI0KHBIX 3PUPOB U aMUI0B (TH-
pOJIH3).

Crpoenue kapOokcuibHOH rpymnst.  p, n-Conpsbkenue. Xapakrtepuctuka cssseii C=0 u O-H.
MexMonexyaspHble BOAOPOAHBIE CBSI3H KapOOHOBBIX KHCIIOT, HX MPOYHOCTb.

Dusnyeckue cpoiicTBa. BiusHHE BOXOPOJHBIX CBA3eH Ha (U3MYECKHE CBOMCTBA.

Xumuyeckue cpoifctBa. Kuciotnsie cpoiictBa. KoHcTaHTa KHCIOTHOCTH, BIMSHHE HA HEE CTPYK-
TYPHBIX M 3J€KTPOHHBIX (hakTopoB. Peakuuu kucioT co menouamu, kapboHaTamu, THAPOKApOOHA-
TaMH, MeTalaaMHy, peakrusaMu ['punsspa. CtpoeHue kapOOKCHIAT-AHHOHA.

Peakuun xucnor no xapOonunbHoil rpynne: Bzaumozeiicteue ¢ PCls, SOCly, cnupramu. Peakims
srepupuranuu, e€ MexanusMm. KuciaoTHelil kartamms. Peakiun 1eKkapOOKCHINPOBAHUS M BOCCTAHOB-
JeHHUS.

MypaBbutas ¥ yKCyCHasl KMCIOTbL, MOJy4YeHHe W npuMeHenne. OcoOeHHOCTH CTPOEHHs H CBOKCTB
MYPaBbHHOH KHCIIOTBI.

CDYHKHHOH'dJIbeIE [NPOH3BOAHLIC Kap6OHOBbIX KHCJIOT. raJ'IOI"eHElHI'HﬂpH,-IbI, CJIOMHBIC 3(1.)I/Ipbl, aH-
TUAPHABL. aMU/abl, HUTpUIbl. CriocoObl NOJAY4YeHHs ¥ BakKHEHIIHe CBOMcTBa. PeakiuonHas crnocob-
HOCTh (DYHKLIMOHAIBHBIX IPOU3BOAHBIX KapOOHOBBIX KHCIOT. [MIpONN3, ero MeXaHusM MpH KH-
CJIIOTHOM M OCHOBHOM KaTa/lu3ax.

Tema 8.2 ¢, p - HeHacblmmeHHbIe KHCIO0THI.

Copaepixanune. Comnpsokenue KapOOKCHIBHOH IpYINIBI ¢ JIBOHHON CBs3bI0. KuciaorHOCTh. Peakumu
3JEKTPOPHILHOTO U HYKICODHIBHOTO IIPUCOSAUHEHHS. AKPUIOBAs ¥ METAKPUIIOBAst KUCIOTBI B HX
9(UpPBL, TEXHUYECKHE CIIOCOOBI HX IOIYYEHHUs H IPUMEHEHNE. AKPUIOHUTPHIL.

Beiciune xupHbIe KUCIOTHI: NaJbMUTHHOBAS, CTEAPHHOBAs, oenHoBast. [Tonyuenue u CBONCTBA.

Tema 8.3. ApomaTuueckue KapOOHOBbIE KHCJIOTBI U HX MPOH3BOJHBIE

Conep:xanue. MoHOKapOOHOBbIE KHCIIOTBI, H30MEPHSI, HOMEHK/IATYpPa.

Crnoco0b! 11os1y4eHus: 13 YIAeBOA0POA0B, CIIUPTOB. a/1b/CTHA0B, KETOHOB (OKHCIEHHUE), H3 TPUTAI0-
FEHIIPOM3BOAHBIX X HUTPUIIOB (FUAPOIN3), peakinei [ punbsipa.

Puznueckue cBOHCTBA.

Xumuueckue coiictBa.  Kucnorubie cBolicTa. BausHue GeH307bHOTO KOJIbLA, 3aMECTHTENEH B
KOJIbIIE M [IPOCTPAHCTBEHHBIX (HaKTOPOB Ha KUCIOTHOCTL. OOpazoBaHue colleil, HX CTPOSHHE B CBOM-
CTBa.

@QyHKIHOHATBHBIE POU3BOAHBIE APOMATHYECKUX KHCIIOT: XJIOPAHTWAPHIbL, AHTUIPU/IbI, CIOKHBIE
3(upel, aMHIBL, HUTPHIIBL, HX CIIOCOOBI OJTyYeHHs! U CBOHCTERA.

Juxapbonosbie kucloTel: (ranesas, usodranenas, Tepedranesas. [lonyuenue, cBoiicTBa, MpuMe-
HEHHE.

Cyab(poKuCI0ThL

W3zomepus; HoMeHKIATypa.

Croco0s! nojyveHus: peakius cyIb(upoBanus, CylbUPYIOLIMe pearcHThl. Y CIOBHS U MEXAHHM3M.
Peakuus cyns(oxaopupoBanus.

®usnyeckue cBOHCTBA.

Xumuueckue cpoiicta.  Peakunn ¢ 21eKTpoUIbHBIMI U HYKICO(HUIBHBIMA peareHTaMH (Iecyiib-
(uposaHue, LIEI0YHOE NIABICHHE, 3aMelleHle Ha LHAHOrpyniy). MeXxaHu3MBbl 3THX peakuui.

Tema 8.4. MHOroocHOBHBIE H 3aMeIUEHHbIE KHCIOTDI

Copeprranue. /[ByXxocHOBHbIE KapOoHOBBIE KuCiI0TEL. HomeHknaTypa. OcoOeHHOCTH (hH3HUISCKHIX
U xuMuueckux cpoiictB. Kucnornocts. [llaBeneBas, ManoHoBas, sSHTapHas. rIyTapoBas ¥ aIuldHO-
Basi KMCJIOTBI: TEXHUYECKHE CIIOCOOBI UX MOJIyYeHHs U CBOMCTBa (1ekapOoKCHINpOBaHHE).
MastonoBsiit 3¢up, ero nonyuenue u cpoiicta. HaTpuitManoHOBBIH 3¢up, MoNydeHHE, CTPOCHHE,
ankumposanue. CHHTE3b! KapOOHOBBIX KUCIIOT Ha OCHOBE MaJIOHOBOIO 3¢upa.
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JIByXOCHOBHbIE HEHACBIIEHHbIE KUCIOThI: MaleHHOBas U (ymaposas, UX (QU3UYECKHE M XUMMYE-
ckue cBolicTBa. KucinotHocTs. ManeHHOBbIH aHIHAPU, [10J1YUYEHHE, TIPUMEHEHHE.
FEU[OI‘SI-IOB?.IMELLLCI—IHBI@ KHCIIOTHI

Knaccugukauus 1 HoMeHKIaTypa.

Crioco0p! MOJTyYEHHUs: M3 HACBHIIEHHBIX KAPOOHOBBIX KHCJIOT M MX MPOU3BOJHBIX (rajJoreHHpoBa-
HHUE), U3 HEHACBILIEHHBIX KMCIOT (THAPOraJOreHUpOBaHUE ).

Quspyeckre U XUMHYECKHE CBOMCTBA. 3aBHCHMOCTb XMMHUYECKMX CBOHCTB OT B3aUMHOIO pacIio-
T0XKEHHUS rajloresa 4 KapOOKCHIILHOM IPYIIIBL.

Pazoen 9. TETEPOLIHKIIHYECKHE COEJHUHEHHA

Tema 9.1. IIaTH4/1eHHbIE reTePOLHKIIbI

Conep:kanune. [Tuppon, ¢ypan, THodeH, apOMAaTHYHOCTh, UX MPOM3BOMHbLIE B mpupoae. MeTomasl
CHHTe3a MATUWIEHHBIX reTepoluKiIoB. Merox Haans-KHoppa*. AunnocdobHocTs nuppona u pypana
U 2NEKTPO(PUILHOE 3aMelleHne B nuppoiie, ¢pypane u tuopene. OpueHTamus 1eKTPOGUILHOrO 3a-
meneHus. OCOOEHHOCTH XUMHUYECKHX CBOMCTB MUPPO/Ia: KUCIOTHOCTE UPPOIIa, alKUIHpoBanue Li,
Na, K u Mg npousponbix. OcoOeHHOCTH XMMHUYECKHX CBOHCTB (PypaHOB: peakius ¢ GpoMom, peak-
nust JJunsca-Ansaepa.

KonzneHcHpoBaHHble MATHYIEHHbIE T€TEPOLUKIbI ¢ OJHUM rerepoaromoM. Mumon. IlpousBoxnse
HHJIONa B NPUPOJE: TPUNTO(hAH, CKATO/. CEPOTOHUH, retepoaykcut. Muauro. [CuHTes MHAOIOB MO
®umepy. Mexanusm. CpaBHeHHe CBOHCTB MHA07a M nupporna.] OpHeHTALHs IeKTPOMHIBHOTO
3aMelleHUsl B HHIOJIE.

Tema 9.2. lllecTH4/1eHHbIE FeTEPOLHKIbI

Conmep:xanue. [InpuIuH: apoMaTHYHOCTb, OCHOBHOCT. [IpOM3BOIHbIE UPHIHHA B MPUPO/IE: BUTA-
MHUHBI, HUKOTUH, NADP. XuMu4ecKkHe cBOHCTBA NUPHANHA: OCHOBHOCTD, AIKHIMPOBaHUE, PEAKIIUU
9NeKTPO(HIBHOrO 3aMeleHusi, N-OKHCh NMUPUIMHA, HOTYYeHHEe U HCI0Jib30Banue B cuaTe3e. Oco-
OEHHOCTH XMMHYECKHX CBOMCTB METHINUPHIMHOB W BHHWINHpHIHHOB. HykneoduisHoe 3amerre-
Hue B 2-, 3-, u 4-xnopnupuauHax. HykieopunbHoe 3amelenie ruipua-HoHa Ha aMHHOTPYIILY IO
nefictBueM amua Hatpus (peakuus Yununbabuna).

KonnencupoBanuble MIECTHYIEHHbIE TETEPOLMKIBI ¢ OTHUM rerepoaToMoM. XuHOIUH. CHHTE3BI
Ckpayna u [leObuepa-Musiepa. [lonstue 0 Mmexanusme 3THX peakuuit. XuMHYecKue CBOWCTBA XHHO-
JHHOB.

Pazden 10. CTEPEOXHMHS OPTAHHYECKHX COEAHHEHHH

Coneprranne. V300paxkenue TeTpasApHUYECKOro aromMa yriepoja B MPOEKIHH Ha MniaockocTd. Kiu-
HOBUJIHBIE NPOEKLIMH, «JIeCONUIbLHbIe KO3/bl», npoekuuu Hoiomena. Kondopmannu, koHpOpMeEpEL.
3acioHeHHas, 3aTOPMOIKEHHAsl, CKoUleHHast KoH(opmauu.

Mounekynbl, He UMelOLIKe 3IeMeHTOB cumMeTpun. CBs3b ¢ rubpuauzanueit yrinepoga. ACHMMETPH-
YyecKHe LEeHTphl. DHaHTHOMephl. Panemarsl. Panemusanus. XupansHocts. [lonspusanus csera. Pasz-
JHYHs B CBOHCTBAX »HaHTHOMEPOB. M3MepeHue yria ontuyeckoro Bpamenus. Popmynsr Oumepa.
IIpaBuna obGpamenus ¢ Gopmynamu Puinepa. AdcomoTHas KoHburypauus. R,S-nomenknarypa Ka-
Ha-Wuronbaa-Ilpenora. Onpenenedue nopsaka CTapIIMHCTBA 3aMECTHUTENeH y aCHMMETPHYECKOro
aroma yriepona. Ciayyail HECKOJBKHX aCHMMETPHUYECKHUX aTroMOB. JlHacrepeoMepHble W YHAHTHO-
MEpHBIE Iapbl Ha IPUMEPE BUHHBIX KUCIOT. Me30-(hopMBbl.

Pazoen 11. TETEPO®YHKI[HOHA/IBHbIE COEJHHEHHA

Tema 11.1. 'napoKCHKRHCI0TDI

Copepaxanue. o, P, y-ruapokcukuca0Thl. Crocodbl NOMYUYEHHS: U3 TaJOreHO3aMeEHHEIX KHCIOT
(ruaponns), u3 KapOOHUILHBIX COCAUHEHUN Yepe3 MHAPOKCHHUTPHIIBI (0-THAPOKCHKUCIIOTHE). [omy-
YeHHe P-ruIpoKCUKUCIOT 1o peakuuu Pedopmarckoro.
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Ousnyeckue U XuMuyeckue cBolicTsa. OCOBEHHOCTH CBOMCTB 0-, B-, H Y-THIPOKCHKHCIOT. JIaKTH-
ael. JlakTonsl. Monounas kucnora. Bunnsie kucnotsl. CTepeon3oMepus MOIOYHBIX W BUHHBIX KH-
CJIOT.

Tema 11.2. AMHHOKHCI0TBI, NENTHAbI H 0eJIKH

Conepxanue. a, f. y-amunoxucnotel. Konpurypanus npupoassix L-aMunokuca0T. AMBOTEPHOCTD,
H303JIEKTPHYECKas TOUKa. DiaeKTpodopes.

Xumugeckue csokictBa -COOH u -NH, rpynn. Xenarsl. Berauust. [ToBenenue npu HarpeBaHuu (cp.
C OKcHKHCI0TaMK). CHHTE3 CI0KHBIX 2(QUpoB H N-alHIHpOBaHHeE — ITyTh K NENTHIHOMY CHHTE3Y
Baxneiimune cnocoObl CHHTE3a aMHUHOKHCIIOT: W3 TaJlOreHKapOOHOBBIX KHCIIOT, CHHTE3 [ITpexepa,
ankunuposanue ankuoHoB CH-KHCII0T, YHAHTHOCEIEKTUBHBIH CHHTE3.

Benkn. Yerbipe ypoBHS OpraHu3aiiuy HATHBHBIX OEJIKOB,

Tema 11.3. ¥raepoasl

Conepixanune. Knaccupuxanus yrieBoos: mo konduectsy atromos C; mo mamuumo C=0 unma CHO
TPYIIL; IO KOJIHYECTBY LHKIMYECKHX (parMeHToOB. ANbA03bI U KeTo3bl. CTEPEOXUMHUS albI03 U Ke-
T03 B npoekuuax duiepa. [ukianyeckue nojyamneran ajapi0reKcos: [IIOKONMPAHO3bl U TIOKo(Y-
paHO3bl, 0- 1 f-anomepsl. Popmybl Xeyopea [l aHOMEPHBIX MOHOCAaXapua10B. CTepeoXUMUSL.
Kosbuaro-uentas tayroMepus yrieBoaoB. JNHUMEpPbl, aHOMEPbI, MYTapoOTalHs. XHUMHUUECKHE CBOM-
CTBA IJIHOKO3bl KaK aapjaerujocnupra: D-pykrosa kak npejacraButens kero3. Jucaxapuasl. Mais-
TO3a, Ue1100H03a, aKTo3a, caxaposa. BoccranasiuBaiolne i HeBOCCTAHABIMBAIOMKE caxapa. I1o-
JEcaxapu/ibl - Kpaxmall, [JIMKOTeH, Le/UI0/I03d, HUTPOK/IeTYaTKa. BUCKO3HOE BOIOKHO, IIPOU3BOACT-
BO Oymaru.

Pazoen 12. DH3HYECKHE METOAbI HCCIIEJOBAHHA B OPTAHHYECKOH XHMHH
Coaepsxanune. Mudpakpacnas crnexrpockonus. [Ipupona UK-crnexTpos, crocobsl ux nu300paxeHus,
XapaKTepUCTHYECKHUE YaCTOTHI MOTJIOMIEHHU.

OnexTpoHHas cneKTpockonus. [IpHposa CreKTPoB, TUIBI 31eKTPOHHBIX TIEPeX0I0B, IOHSITHE O Xpo-
MO(OPHBIX IPYNIUPOBKAX, crnocob usobpaxenus YO crnekTpoB. CIeKTphl TPOTOHHOTO MATHUTHOTO
pesonanca. Ilpuposa, OCHOBHbBIE XapaKTEPUCTHKH: XHMHYECKHI CIABHI, WHTEHCHBHOCTB, MYJIBTH-
IJISTHOCTh CHI'HA/IOB IPOTOHOB; CIIUH-CITMHOBOE B3aUMOICHCTBUE.

Macc-cnekrpomerpris. OCHOBHBIC NMPHHLHIBL, MOJIEKYJIAPHBIH HOH, H30TOMHBIH COCTAB HOHOB, OC-
HOBHBIE TyTH ()parMeHTalUHN BKHEHIIMX KJIACCOB OPraHUYECKHX COSTUHEHMUI.

Coaep:ranne JiadopaTopHbIX 3AHATHII 110 AHCIATLIHHE

Paspnen 1. Beeaenune. OcnoBubie nousitus. MeTo/bl BblA€€HUSI H OYHCTKH OPraHHYeCKHX Be-
mIecTB.

Conepixanue. [Ipocras neperonxa npu armocdeprom aasieruu. [leperonka cMecu npu arMocdep-
HOM JaBieHuH. llepekpucramnuszanus. DKCTPAKIHS JKHAKOCTEH. DKCTPAKIUs TBEPABIX BEIIECTB.
Ormpernenenne OCHOBHBIX (DU3MKO-XHMHYECKHX MOKa3aTe/lell OPraHuYeCKHX BEWIECTB (TeMIepaTypa
IUIABJIEHUS, [10KA3aTeNb IIPEIOMIICHNUS).

Pasnen 2. Yraesoaopoasl.

Tema 2.1-2.6

Conepxanue. [Tonyuenne u XuMuYecKHe CBOHCTBA alMKIMYECKUX YrieBonopoaoB. Cymbduposa-
HHUE TOIyoJIa.

Pasnea 3. 'asoreHonpou3Boaubie YIi1eBoa0poaoB

Tema 3.1-3.2

Conepikanue. IMoayyenue u XUMHYECKHE CBOHCTBA raloreHonponsBoanbix. CHHTE3 GPOMHCTOrO
OyTuia.
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Paznen 4. ['uapokcuicoaepkamue Npou3BoIHbIe.
Tema 4.1-4.2
Conep:kanue. [lonydenne  XUMHYeCKHe CBOMcTBa cnuproB U (enonoB. CunTe3 AUOYTHIOBOrO

adupa

Pasaea 5. llpocrbie gupbl
Copepskaune. [Tojyuenne 1 xumnueckue cBoiicrsa npoctsix 3¢upos. Cunres qudyTunosoro s¢upa

Pasaen 6. AzoTcoep:kanine Npou3BoAHbIE.

Tema 6.1-6.3.

Copnepsxanne. [TofydeHne 0 XUMHYECKHE CBOMCTBA a30TCOAEPIKAIMX OPraHMYCCKUX COCAHHECHMH.
CuHTe3 [I-HHUTPOAHWIMHOBOrO kKpacHoro. Cunres B-HadTor0panKa

Paznen 7. KapOoHuJabHbIE COeHHEHHS

Tema 7.1- 7.3.

Conepsxanue. [ToydeHne 1 XUMIYECKHE CBOMCTBA albJeruI0B U KeTOHOB. CHHTE3 MaC/IsSHOTO allb-
neruaa. CuHTe3 OEH3UI0BOrO CIIHPTa

Pazngen 8. KapOoHoBbIe KHC/I0ThI

Tema 8.1- 8.3.

Coaep:ranue. [loaydeHne u XUMHUYECKHE CBOHCTBA KapOOHOBBIX KHCIOT. CuHTre3 OeH30MHOM KH-
CIIOTBI.

Paznea 9. ['eTeponnk/invecKHe COeIHHEHHS

Tema 9.1- 9.2.

Copnepaxanue. [Tonydenne 1 XMMHYECKUE CBOMCTBA MATHYICHHBIX H IIECTHWICHHBIX F€TEPOLIUKIIOB.
Cunres ¢pypdypona

Pa3nen 11. I'eTepopyHKIHOHAIBHBIE COeIHHEHH

Tema 11.1- 11.4.

Conepskanue. [TonyyeHue W XUMHUYECKHE CBOMCTBA reTepO(yHKIHOHAIBHBIX COSIHHEHHH: THApPO-
KCHKHUCJIOT, aMHHOKHMCIIOT, YIIIeBoa0B. KauecTBeHHbIE peakUui aMHHOKUCIIOT U OEIKOBBIX MOJICKYII,
KpaxMmaia. [ uaposu3 neHTo3aHoB.

5. OIIEHOYHBIE CPEJCTBA /ISl TEKYIIET'O KOHTPOJISI YCIEBAEMOCTH,
MPOMESKYTOUHOIM ATTECTALMU [0 UTOI'AM OCBOEHUSI JUCUMILIMHBL 1
VUEBHO-METOJAUYECKOE OBECHEYEHUE CAMOCTOSITEJILHOW PABOTHI
CTYJIEHTOB

5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

TexkyuMi KOHTPOJIb OCYLIECTBISIETCS [0 pe3ybTaTaM [MPOBEAEHHs CIeAyIOUHX KOHTPOJIb-
HBIX MEPOIPUATHI:

Ne KoHTponupyeMmbli pa3aesn JUCHUIIHHb] HaumeHOBaHHE OLIEHOYHOTO [lepuon
CpeJICTBa IPOBEACHHS
Cemectp 3
4.1 | Ankasbl Tect PK 1
4.2- | Ankensl u J{ueHsl Tect
4.3
4.4 | AaxuHbl Tect PK 2
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4.1- | ALUK/IHYECKUE YITIEBOIOPOIbI KonTponsuas pabora
4.4
4.6 | ApomaTnyeckue yriaeBoa0pOoIkl KomnokBuym
5 | N'anoreHnpou3BoaHbIe Tect PK 3
6 | I'mapoxcnnconepkaiiie npou3BoIHbIE Kontponeras pabora
KommokBuym
Cemectp 4
8 | Asorcojepikaliye mpoH3BOIHbIE KonTposibHas pabota PK 1
10 | KapGoHunbHbIE COeTMHEHHUS Teer PK 2
KoiokBuym
11 | KapOoHOBbIE KHCIOTHI Tecr 6 PK 3
KoHTposbnas pabora
12 | I'etepodyHKUMOHATbHBIE IPOU3BOIHbIE Tecr 7
Kontpospnas padora

L

o

10.

11.

12.

13

14.

13

16.

5.2. llpomeixyTouHAasi ATTECTALMS 110 HTOTAM 0CBOCHHS JHCIHILTHHBI

Bonpocs! 1151 MoAroTOBKH K 9K3aMeHy (3 cemecTp)
l'omonornuecknit psiz ankanos. Ctpoenue u 001as XapaKTePUCTHKA CBOHCTB. MeXaHH3M peak-
IUH 3aMELLEHHs: raJlOTeHHPOBaHNe, HUTPOBAHHUE.
Fomonornueckuit psaa ankenos. CrpoeHue u o61as XapakTepHCTHKA CBOHCTB. MexaHu3M 37eK-
TPOQHUIBLHOTO MPHCOEAHHEHHSI.
Hanpagiienne npucoeinHenns KUCI0T K HECHMMETPHYHBIM a/lkeHaM (IpaBusio MapKOBHHKOBA H
€ro coBpeMeHHOe 00bsAcHeHHe). CTpOeHHE, OTHOCHTEIBHAS YCTOMYUBOCTD M PEaKLMOHHAS CIIO-
cobHOCTh KapOKkaTHOHOB. [lepexuctbiii 3¢ dexTt Kapaiua u ero odssicHeHue.
Peakuun BBICOKOTEMIIEPATYPHOTO TaOreHUpoBaHus aikeHoB. CTPOEHHE H OTHOCHTEJBHAS yC-
TOWYMBOCTb PAIUKAIOB a/UTH/IbHOTO THIIA.
OKHCIeHHE H 030HOJIN3 aJIKEHOB.
MoHoMepBL, 0JMrOMepBl, mosuMepsL. [lonruMepusanus U COmoaMMepH3anus alKeHOB U AUEHOB.
[TonsTHe 0 HaTYpaIbHOM M CHHTETHYECKOM KaydyKax.
Crpoenue conpsukeHHbIX AueHOB. Mexanusm 1,2- u 1. 4-npucoeinHenHus K UEHOBBIM YITI€BOLO-
poznaM. 3aBHCHMOCTb HallPaBIeHHUs IPHCOSANHEHUS OT TEMIIEPATYPEL.
I'omonoruyeckuil psa ankunos. CTpoeHHe U 0011ast XapaKTepUCTUKA CBOMCTB. Peakun mpucoe-
JUHEHUS] BOAOPO/A, rajloreHoB, TaJloreHOBOA0POA0B, KiucaoT u HCN,
Crpoenne u MpHUMHA KUCJIBIX CBOMCTB aJIKHHOB ¢ KOHLEBOH TPOHHOMN CBSA3BIO. [Toxyuenue ane-
THIIEHH10B. [IpHcoeanHeHHe ClIUPTOB U BOBI.
AIIHLI,HKIII-[LICCKMC YIJIEBOIOPOIbI. COBpe.\-TeHHbJC npeacraB/JIeHHusA O CTPOCHHH LHKIOAJTKaHOB.
Kougopmanuu nuksiorekcana.
XUMHYCCKHE CBOMCTBA LMKIOATKAHOB: MMAPHPOBAHHE. [AI0TCHHPOBAHHE, MHAPOraloreHHpOaB-
aye. CBsa3b MEXKIAY CTPOCHUEM M PEaKLHOHHOMN ClIOCOOHOCTELEO [IMK/IOAIKAHOB.
Crpoenune Gensosa u o0lIas XapaKTepHCTUKA CBOHCTB apOMAaTHYECKUX YITIEBOI0POI0B. Mexa-
HU3M 31eKTPOQHIBHOrO 3aMelleHusl. XapakTePUCTUKA T ¥ G KOMILIEKCOB,

. Peakuun ranorenuposanus, HUTPOBaHUS, CyIb(UPOBAHMS, AIKUIUPOBAHHS M AllMIMPOBAHUS

Oensona. CriocoObl reHepHpPOBaHUS MEKTPOQUILHOM YaCTHIEI B PEAKIIHOHHON Cperie.

Biusinue 3amecTuTesel Ha HANpaBlICHHE U CKOPOCTh MEKTPOMYUILHOrO 3aMEIIEHHs B apOMAaTH-
HECKUX COCIUHEHUSX: aKTUBUPYIOIINE H 1€3aKTHBUPYIOIIHE 0-, - OPUEHTAHTEL

Biusinue 3amectutenell Ha HarpaBIeHHE H CKOPOCTE YMEKTPO(HUIBHOIO 3aMEIeHHs B apOMaTH-
YECKHX COEIMHEHHSIX; Ae3aKTHBUPYIOLIHE M- ODHEHTAHTEL.

HuzameneHHbIe OEH30IbI: COTNACOBAHHAS M HECOTTIACOBAHHASI OPHEHTALIMS.
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18.

19,

20.

21

22,

23,

24,

2)c)

26.

28.

20.

30.
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MexaHu3M 3aMelleH s rajloreHa B NepBHYHbIX rajoreHaikanax. Bausaue pa3audsblx GakTopoB
Ha CKOPOCTh peaKiuu.

MexanusM 3aMeLIeHns IrajloreHa B TPeTHYHBIX rajoreHasikanax. BuusHue pa3nuuHbiX GakTopoB
Ha CKOPOCTh peaKLUH.

[Tonyuenue U3 rajoreHanKkaHOB: CIHPTOB, POCTLIX U CIIOJKHBIX 3(GHUPOB, HUTPUTOB, HUTPHIIOB,
aMHHOB, Peaxkiuu rajioreHajikaHoB ¢ MetasiaMu (Na, Mg).

[Tpuunna u mexanusm (E2 u E1) peakuuii 31MMHHHPOBAHHS rajgoreHalKaHOB.

. C‘.Tpoeime H pearKllHOHHAaA CIMOCOOHOCTL AUIMITAJIOIeHHI0B U BHHHITAJIOTeHHIOB B peaxmusax

HYKJI€O(HIBHOIO 3aMeLIEHHS.

[anoreHNnpoOH3BOJHBIE APOMATHYECKUX YyriieBoaoponoB. [IpuunHa mHEepTHOCTH XJopOeH3o/1a B
peakiusaX HyKJIeopHIBHOTO 3amMelieHus. MexanusM 3aMelleHus rajoresa B HeaKTHBHPOBaHHBIX
COEIMHECHHSIX.

[IpryrHa HHEPTHOCTH APOMATMUYECKMX [aJOreHNpOU3BOAHBIX B PEaKUHUAX HYK/IEO(QHIBHOTO 3a-
MeleHus. MexaHu3M 3aMelICHHs rajIoreHa B aKTHBUPOBAHHBIX COEIMHEHHUSX.

Xnopuctsiil 6ensun. Ero crpoenne U peakuMOHHas cnocoOHOCTh B peaKUHsIX HYKJICOQHUILHOTO
3aMElIeH s, 3aMeHa rajlloreHa Ha pasiduHble Py bl (IPUMEPbl PeaKimii).

[Mony4yenne MarHuiOpraHiyuecKix coeMHeHnH (peaktnsel [ punbapa). FIX crpoeHune u cBoicTBa:
B3aMMOJIEHCTBHE ¢ ALETUJICHOBBIMH YITIEBOAOPOJaMH ¢ KOHIEBOH TPOHHOH CBA3BIO, CIIMPTAMH,
KHCJIOTaMH, KapOOHUJIBHBIMY COCAMHEHUAMH, JHOKCUIIOM YITIEpOa.

CtpoeHue OJHOATOMHBIX CIHPTOB. CIUPTHl KaK acCOLMHPOBAHHBIE KUAKOCTH. [IpuumHa Ku-
CIIOTHOCTH crupTOB. Peakuum o6pazoBaHs alKOrOJIATOB.

. Hyk/1€0puIbHOCTE U OCHOBHOCTH CIIUPTOB M alKOro/saT-aHuoHoB. OcobennocTd SN, peakuui

CIIMPTOB.

Hyk1eo(puIbHOCTh U OCHOBHOCTb CIHUPTOB H ankoroisr-aHHoHoB. OcoGennoctn SN peakuuit
CIIUPTOB.

XuMHUYecKHe CBOMCTBA CIIUPTOB: PEaKiy C TaloreHOBOAOpoIHBIMU KucaoTamu, PCls, BHyTpH-
¥ MEKMOJIEKYJIspHAs JeTHApaTalns, aliINpOBaHHe H OKHCIIEHHUE.

Onuoatomubie (eHosnbl. [IpuunHa KUCibIXx CBOHCTB (DeHONOB. DIEKTPOQHIIbHOE 3aMELIEHHE B
SJIPO (PEHOJIOB.

Boripocs! /uist TOArOTOBKHM K 2K3aMeHy (4 cemecTp)

1. TlonyuyeHue CHMMETPHUHBIN M HECHMMETPHUUHBIX NIPOCTLIX 2(PHPOB (TUIAHUPOBAHUE CHHTE3a
Bunsamcona). Xumuueckue CBOHCTBA MPOCTHIX I(DUPOB: OCHOBHOCTH, 00pa30BaHHE OKCO-
HHEBBIX KOMIUIEKCOB, paclllellVIEHUE.

2. Crpoenue HUTPOrpyNmbl. TayToMepHbIE NpeBpalleHus HUTpoankaHoB. [1oABHKHOCTE BOZO-

poja NpH C-yIriIepoaHOM aToMe.

Hutpobenszon. BoccraHoBIeHHE B KHCIOH U LIENOYHON CpeIe.

4. CrpoeHue aMHHOB: THOPHIHM3AlAs aToMa a30Ta, KOHQHUrypalus MOJIEKY/Ibl aMHHA, MEKMO-
JIeKyJIsIpHbIE BOTOPOAHBIE CBA3H. CBA3b MEKIY CTPOCHHEM H OCHOBHOCTBIO aMHUHA.

5. Peakuuu aMHHOB ¢ KMCJIOTaMH, aJKAIMPOBAHHE U allMIHpPOBaHHE aMHUHOB. Peaknuu ¢ a3oTu-
CTOW KKcIoTOH. Peaknnu apoMaTHYECKUX aMUHOB C alIbJCIHIaMH.

6. JluasocoeMHEHHs: CTpOeHHE U noayueHue. Peakiuu ¢ BouaeneHueM 1 Oe3 BhIICTICHHS a30Ta.

7. CrpoeHue KapOOHH/IBHOI Ipynibl. XuMHYECKHe CBOHCTBA anu(paTHYecKuX KapOOHHIIBHBIX
COE;[HHEHHﬁI NPUCOCINHCHHC CITHPTOB. I"I'iLlpOC_\':.'lls(])M'i'a HaTpHA. CHHHJIbHOH KHCJIOTBL, IATH-
xnopuctoro gochopa, peaxTuBoB I pHHbspA.

8. Peaxumu anbaeru0B U KETOHOB ¢ aMMHAKOM M €r0 [POM3BOAHBIMH: 'HAPa3uHOM, THIPOKCH-
JTAMHUHOM, (DEHUITUAPAZHHOM.

9. IlpuuMHa peaKIHOHHOH CIIOCOOHOCTH BOAOPOAA y CO-YITIEpOAHOro aroma. Kero-eHombHas
TayToMepus. MexaHu3M anbA0IbHO-KPOTOHOBOH KOH/ACHCALIMH.

10. OxucIeHre ¥ BOCCTAHOBICHUE albIETHA0B U KeToHOB. Peaknus KaHHHIIApo.

11. Ctpoenne u 0COGEHHOCTH XUMUYECKHX CBOHMCTB OL,[3-HEMpelebHbIX albIernIoB H KeTOHOB
(peakuuu 3EKTPOPUIBHOTO i HyK/I€O(QHILHOrO IPUCOEIHHEHNS).

(8]
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. Peakunonnas crnocoOHOCTH ApoOMaTHHECKUX ajblAern10B U KETOHOB B peaklHudax HYKIEO-

(puabHOrO npucoeaMHeHUs (peakius ¢ CHHHIBHOH KMCIOTOH H IMApocy ib(hUTOM HATpHS).
OxuclieHHe U BOCCTAHOBIICHHE.

. Peakuuu xonaeHcanuu ApOMaTHHYECKHUX allbACIul0B U KETOHOB. KOHIECHCAUU C anmbamqe-

CKMMH allbJIeru/laMu M KeToHamu, peakuus Ilepkuna, nepexpectnas peakuus Kanaunnapo.
MIX MexaHH3MBl.

Crpoenue xapOOKCHILHONW rpynmbl B KapOokcuiar-annoHa. KHCIOTHEIE CBOMCTBA OIHOOC-
HOBHBIX KapOOHOBBIX KMCIOT. Peakuuu KUCIIOT ¢ MeTalIaMH, IIeIouamMu, kapboHaraMu, pe-
axkTuBamu [ puHbspa.

Peaxnus satepudukanuu, ee mexanusM. [lexapOboKCHIHPOBAHUE H BOCCTAHOBICHHE KHCIIOT.

s HO.‘"I'V'-IeHHe MPOXU3BOAHBIX KHCIIOT!: COJIEH, aMH]IOB, HUTPHUIIOB, aHTHJIPHUI0B U TaJIOTCHAHTH -

PHOB, CTOXKHBIX 3QUPOB. | UAPOINU3 MPOU3BOAHBIX KUCIOT. PeakiimonHas crioco6HOCTE Ipo-
M3BO/IHBIX B peakUMsAX HyKJI€0(QHIBHOrO IPUCOSTHHEHUS.

OcOOEHHOCTH XMUMMHYECKHUX CBOHCTB C,3-HENpEeAeIbHBIX KHUCIOT. AKPUIOBas H METaKpUIIO-
Basl KUCJIOTBI, aKPUIOHUTPHIL

OcoOeHHOCTH (PU3MYECKHX M XUMHUYECKHX CBOHCTB JBYXOCHOBHBIX KHCIOT. KHCIOTHOCTE.
Peaxkuuu nekapOOKCHIAMPOBAHHSA.

Masl0HOBbIH 3()UpP M CUHTE3bl HA €10 OCHOBE.

KucaoTaeie cBOMCTBA apoMaTHHECKHX KapOOHOBBLIX KHC/I0T. BiusiHMe npupoasl U pacnoso-
KEHHSl 3aMEeCTHTeNIel Ha CHIlYy KUCIOT.

. @ypan, THO(DEH, TUPPaA30]1: CTPOCHUE, APOMATHYHOCTD, all10(OOHOCTE.

. OcobeHHOCTH 271eKTPOGUIBHOTO 3aMEIIEHUS B IATHWICHHBLIX IeTePOLHKIIax.

. KoHzieHCUpOBaHHBIE CUCTEMBI C NATHYIEHHBIMU IeTepOLIUKIIaMu

. CTpoeHue NUpuIMHA U €r0 PeaKkiOHHas CLIOCOOHOCTb.

. Hanpasnenue peakuuii 231eKTpoQUILHOIO 3aMeIIEeHuUs B TUPUINHE.

. Hanpasnenue peakuui HyKJIeo(QHIBHOTO 3aMELEHUs B TUPHIANHE.

. KonieHcupoBaHHbIe CHCTEMBI € IECTHYWICHHBIMY [ETePOIHKIaMH.

. OnTHueckas akTHBHOCTb OPraHHYeCKUX COCIMHEHUH, aCHMMETPHYECKUH aToM yriepoja.
. [poeknuonnsie popmysisl Quinepa.

. Crepeon3omeprs COeAMHEHHH ¢ ABYMSI aCUMMETPHYECKUMH aTOMaMu yIiepo/a.

. 'HAPOKCHKHCIOTHI: OCOOEHHOCTH XHUMHUYECKHX CBOHCTB o, 3.y~ THAPOKCHKHCIIOT.

. AMHHOKMCIIOTBI: OCOOGHHOCTH (M3MYECKHX W XMMHYECKHX CBOHMCTB OL,f.y- aMUHOKHCIIOT.

bunoaspusiii HOH.

. YTIIIeBObl: KJacCU(UKaLMs, CTPOSHHE, KOHDUTYpaLlusi.,
. MoHocaxapu/ibl: I71I0K03a 1 PpyKTO3a.
. XMMHYECKHE CBOICTBA YIJIEBOJOB: BOCCTAHOBICHHE, OKUCICHHE, Peakiy ¢ CHHUIBHONW KH-

CIIOTOMH.

¢ AJ’IKHJ’IH}JOB&HHG, AllH/IHPOBAHHE YITICBO0B,
. Bzaumoencreue YIrJIEBOOOB C IIPOHU3BOJIHBIMH aMMHaKa (l" HAPOKCHITAMHHOM, (beHHnnmpa-

3HHOM).

JJlucaxapuael: 1aKTo3a, MalbTo3a, Les1o0uo3a, caxaposza. CtpoeHue, CBOHWCTBA M pacipo-

CTpaHEHHE B TIPUPOIIE.

. [ommcaxapuael: kpaxmasi. CTpoeHHe, CBOHCTBA U PACIIPOCTPaHEHHE B IIPHPOE.
. [Monmucaxapuael: nennonosa. CtpoeHue, cpoiicTea

5.3. CamocTosiTesibHast padoTa 00y4aloumerocs.

Camocrostenstas paboTa — BakHellas cocTasasoumas o0pa3oBaTeIbHOIO mpolecca, onpe-

JCIAROIAS B KOHEYHOM UTOT'C CTCICHb YCBOCHHS CTYACHTOM TCOPETHHYECKOI'0 MaTepralla. B nponec-
CC OCBOCHHA KypCa Oprammecxaﬂ XHMHA CaMOCTOATEIbHAA p360T8 3aK/IHOYaeTCA B CIICAVIOIIEM .

1.
2.

[ToaroToBKa K JEKLMSIM C HCIIOIb30BAHMEM KOHCIIEKTOB H PEKOMEHI0BAHHO! JIUTEPaTyPBL.
[logroroBka K 1a00paTOPHBIM 3aHATHSM U 0QOPMIICHHE OTUYETOB M0 J1a00paTOPHEIM paboTaM
C HCIOTB30BAHMEM PEKOMEHJIOBAHHON nuTeparyphl (yueOHOro mocoOust A BBITOIHEHHS
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1abopaToOpHBIX padoT).

[Tonroroska Kk Tekylemy KOHTpO/O (pemienne 3ai1a4). BapuanTs! 3ananuil pecTapIeHs! B

PEROMCHI0BAHHbBIX cﬁopmucax sajad.

4. M3yuenue HEKOTOPbIX Pa3/Ie/loB JUCUHIUIMHBL KOTOPbIC B TEKIHOHHOM Kypce HE PaccMOTpe-
Hbl MJIM PACCMOTPEHBI HEAOCTATOYHO 10IHO. [Ipy 9TOM HCIOIB3yeTes peKOMEeHI0BaHHAS JTH-
Teparypa.

5. lloaroroBka K npOMEKYTOYHOMY KOHTPOJIKO C HCIOIb30BAHHEM PEKOMEHIOBAHHOM THTEpa-
Typbl, KOHCIIEKTOB JICKIHH, OTYETOB 110 1a00paTOpHbIM paboTaM H COIJIACHO MEPEYHIO BO-
MPOCOB VTS TIPOBEAEHHUS IIPOMEKYTOUHOTO KOHTPOJIS.

)

Bormpocs! i camocTosTesHOM paboTh

1. BBEJ/IEHHE
Posb oprannyeckoit XMMHUH B Pa3sBUTHH HApPOIHOrO Xo3sicrsa Poccun.

2. YITIEBOJAOPO/ObI

2.1.Ankansl

1. Homenknarypa: pannoHajlbHas.

2. IlpupoaHble UCTOYHUKH QJIKAHOB: He(Th, IPUPOAHBINA ras.

3. llpumveHeHue: MCHOB30BAHHE AIKAHOB B OPraHHYECKOM CHHTe3e. HachlIeHHbIe yriieBono-
POABI KaK TOIIUBO.

2.2.AlKeHbl

1. Homenknarypa paunoHagbHasi,

2. Qu3snyeckue CBOMCTBA.

3. Osuromepsl. 3HaueHHE TOJTMMEPHBIX MATEPHAJIOB /U1 HAPOAHOTO Xo3siicTa. I[IpuMenHeHne
ATIKCHOB B OPraHUYeCcKOM CHHTE3E,

2.3.AIKaUCHBI

1. ®Dusuveckue cBoOiCTBA.

2. Tlousarue o HaTypaJIbHOM U CHHTETHYECKOM KaydyyKax.

2.4.AIKHHBI (ALETHIEHOBbIE YIIEBOJAOPOAbI)

1. Homenknatypa panuoHaabHast.

2. QuzuvecKkue CBOMCTBA.

3. CpaBHeHHe PEaKIMOHHOMH CNIOCOOHOCTH aJIKHHOB H AIKEHOB B PEAKIHAX MPHCOSIHHEHHS.

4. IlpomblUIeHHBIE CHHTE3BI HA OCHOBE AllETHIICHA.

2.5 AU HMKANYeCKHE YITIeBOA0OPO/ibl

1. Iluc-TpaHc- M onTHYECKas U30MEpHs ANTMLMKIHUECKUX COeIHHEHHI.

2. dusnyeckue CBOMCTRA.

3. Bsawmuble npeBpalleHus HHKIOB.

2.6. ApomaTH4eCKHE YII€BO0POAbI

1. Passutne npeacrasiieHuii o ctpoennu Genszona. @u3nyecKHe CBOHCTBA.
IHoansieprble apoMATHYECKHE COEIHHEHHUS:

2. bugennn. llonyuenune. Cpoiictsa. bensunun, OensuanHoBas neperpynnuposka. Tpude-

HHJIMETaH, TpuQEHHIXJIOpMeTaH, TpuoeHmnkapounon. Ilomydenue, caoiictBa. [lousTie

00 yCTOHYHBBIX TPHAPHIMETHILHBIX paauKanaX i HOHax.

Hagramu. Ilonydenue B Texmuke. CTpoeHHe. ApPOMATHYHOCTh. DHEPris CONPSIKEHHA.

Msomepus. Homenknartypa 3amelu€HHeIX HaQTaauHA.

4. ®dusuveckue cBOHCTBRA.

Xumuyeckre cBoiicTBa. Peakuuu mprcoeanHeHus: BOAOPOa, Xjopa, 6poma. OTHOIIEHHE K

ACHCTBHIO OKUCIMTENeH. Peakunn 51eKTpo(UIBHOTO 3aMelleHus: rajoreHupoBaHue, HUT-

poBaHue, Cyab(pUpOBaHHE. AUUIHPOBAHHE. MeXaHH3Mbl PEaKUUi, MIPHIUHBI AKTHBHOCTH -

nonoxxenust. CynbpupoBanue HaQTaluHa, 3HAYCHHE STOM peakuuu Juisf MOaydeHus [-

Npou3BOAHBIX HapTanuHa. a- u B-Hadroast, cnocobel nonyyenus, cBoiicTsa.

6. Auntpauen u Qenanrtper. CTpoeHHE, apOMATHYHOCTb, CBOMCTBA. Bbicline momHIHMKIHYE-
CKHE yriaeBoaopoabl. [IoHATHE O KAHLUEPOTreHHBIX COSAMHEHHAX.

(F5]
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3. I'AJIOFEHOIIPOH3BOJHBIE YITTEBOJOPO/JOB

3.1.I'aroresankansl

1. @u3uyeckue CBOMCTBA i CIIEKTPAIbHBIE XapAKTEPUCTHKHL.

HoumranoreHajaxkansi:

2. Knaccudukanus. I'eMUHaIbHBIC U BUIMHATLHBIE HIaTOTeHANIKAHEL, ranodopmsrl. Terpa-
Xxnopup yriepoia. CriocoObl HOMyYEHUS: U3 AIKaHOB, AJIKEHOB, KAPOOHMIIBHBIX COSIHHE-
Huil. XuMuyeckne cBoiictBa. Peakunu HyKI€o(HIBHOTO 3aMEIeHHst B OTHIeIeHus. I1o-
JIHTAJIOreHaIKaHbl KaK pacTBOPUTEIH.

['asorenonpounssoanbie HenpeaeibHBIX YIIEBOA0POIOB:

3. Drop3aMelEHHbe HENPEAeIbHLIX yriieBoaopoaos. Ocobennoctu cesszeit C — F. Crnocobsr
MOJIYUCHHs MOHO(TOpaIKaHoB, (hTopaikeHoB u nepropyrieponos. ®@peonst. OTopomIacT
(Tehnon).

3.2.I'a10reHONPOU3BOAHBIC APOMATHYECKHX YIJIEBO10PO10B:

1. Bensununenxnopui, OSH30TPHXIOPHI. HX MOJYYEHHUE, CBOUCTBA, HPHMEHEHHE.

)

4. T'HAPOKCH/ICOAEPKALHE ITPOHU3BO/JIHBIE YITIEBOJOPO/JIOB

4.1.Cnuprpl

OaHoaToMHBIe CIUPTHI:

HomeHknaTypa TpuBHaIbHAs, PALIMOHAIBHAS.

IIpombliuIeHHbIE CIIOCOOR! NOTYYEHHs METHIOBOIO, STHIOBOTO, H30TIPOIIHIOBOTO CIIMPTOB.

MeTuoBbIi, STUI0BBIN, NPONHIIOBEIT H OyTHIIOBLI CIUPTHL, HX HpPHMEHEHHE B oprasuye-

CKOM CHHTe3e.

4.2.®enoJbl. XHHOHBI

1. Tpéxarommubie (eHO/bI: NHPOraIoil, OKCUIHAPOXHHOH, (hropormouunH. Ocobble CBOWCTBA
(1oporimonuHa.

(% I & B

. IIPOCTBIE 3®PHPLI. 3IIOKCHCOEJHHEHHA

Tuocnupte! (Mepkanrtansl). HomeHkiarypa.

CriocoObl mOTyveHMs: M3 raloreHaNKaHOB, U3 CIIHPTOB.

DusnyecKue CBOMCTBRA.

XUMHYCCKHE CBOUCTBA: KHCIOTHOCTh, 00Pa30BaHHe THONATOB (MEPKANTHIOB), TPHCOSIH-
HEHUE K QIKeHaM, OKHCIEHUE 10 AUCYIb(OHIOB U CYTb()OKUCIOT.

BN =

6. A3OTCOAEPKALITHE ITPOH3BOJAHBIE YITTEBOJOPO/OB
6.1.Hutpocoexnuenns

1. Ilpunrmun XMKO. IMonyuerue HUTpOCOE IMHEHNH OKHUC/IEHHEM aMHHOB.

2. ®usnpueckue CBOHCTBA.

3. Otiuume CBOHCTB HUTPOAIKAHOB OT 3)HPOB a30THCTOH KHCIOTH! (BOCCTAHOBICHHE W THI-
ponu3).

Hurpomeran, noayuenue, npuMeHeHne B TEXHUKE.

[loauuuTpocoenuneHus.

. Honaunutpocoeuuenust apoMaTuuecKoro psia.

6.2. AMHHBI

1. IlousTHe 0 AMaMHHAX. MOJYYEHHE, CBOHCTBA.

6.3.ApomaTH4YeCKHe aMHHBI

1. n-tonynmun. N-metunanuans, N.N-IUMETHIAaHUINH, CIOCOOHI T10J1y4eH s, IPUMEHEHHE.

oW b

KAPEOHHI/IBHBIE COE/TUHEHUA

Dusnueckue cBOHCTBA.

MypaBbUHBINA albACTH, MOJIYICHHE B TEXHHUKE.

VKCyCHBIH anbaerul, aleToH: METOABI OJIYYEHHs, IPUMEHEHHE.

Kerener. Homenxnarypa. Crioco0bl nmonydyeHus KeTeHa: W3 aleTOHA, M3 YKCYCHOM KHCIIO-

il ey
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Tbl. CTpoeHHe KeTeHa. XMMHUECKUE CBONCTBA: PEaKLHU C BOIOH, CIUPTaMu, aMHHAMH, Kap-
OOHOBBIMH KHCJIOTaAMHU. JIHKeTeH
['eomeTpuyeckas n30MepHs OKCHMOB allbJErHI0B U KeTOHOB. [Teperpynnuposka Bexmana.

KAPBEOHOBBIE KHCJ/IOThI

Bricune KUpHBIE KUCIOTHI: NaJIBMUTHHOBASL, CTEAPHHOBAsI, OenHOBas. IloryueHne U CBOH-
CTBa.

['anorenosamerniennple KUCnoThl. CrocoOb! MOJYy4EHUs: U3 HACBHIIIEHHBIX KAPOOHOBBIX KH-
CJIOT ¥ MX MPOH3BOIHBIX (raJlOT€HMPOBAHHE), H3 HEHACHIIEHHBIX KHCIOT (THAPOraloreHupo-
Banue). OU3UUeCcKue U XUMMUYECKHE CBOMCTBA. 3aBHCHMOCTE XMMHUECKHX CBOICTB OT B3a-
UMHOT'O PAcrioJIOKEHUs Fa/IOreHa U KapOOKCHIILHOI rpyNITbL.

Cynbdoxkucnorsl. M3omepus: nHomenknatypa. CriocoOb! OTy4eHHs: peakuus Cyib(uposa-
HUS. CyIb(QUPYIONIME peareHTbl. YCIOBHS M MeXaHu3M. Peakis Cyib(hOXTOpUPOBAHHKS.
Qu3snyeckue cBOHCTBA. XUMHUECKME CBOMCTBA. Peakunu ¢ 31eKTpoQUIbHEIME B HYKIIEO-
(GuiibHBIMH peareHTaMM (JecyabQUpoBaHUe, LIETOYHOE MJIAB/IEHHE, 3aMEllICHIE Ha 1LHaHOT-
pynmy). MexaHu3mbl YTUX pPeaKLHii.

T'ETEPOITHUKITHYECKHE COE/JHHEHHA

9.1. IIgTHY/1eHHbIE FeTePOLHKIIbI

[Tuppon, dypan, THOEH, apOMaTUHYHOCTh, UX NMPOU3BOAHBIE B Ipupone. MeToasl CHHTE3a
NS THYICHHBIX TETEPOLUKIOB. MeToa HaanH-KHOppa*. Anunododuocts nupposna u dpypana u
3IEKTPO(HIBLHOE 3aMelenne B muppose, Gypane u tTnodere. OpueHTaLUs! 3MEKTPOPUIBHO-
ro 3amemieHus. OcCoOeHHOCTH XUMHUYECKHX CBOHCTB MUPPONA: KHCIOTHOCTH IUPPOIIa, alKH-
maposanue Li, Na, K u Mg npousoansix. Oco0eHHOCTH XUMHYECKAX CBOUCTB (hypaHOB: pe-
akuus ¢ 6pomom, peakuust {unsca-Anbaepa.

KonnencupoBanHble NATHYIEHHBIE T€TEPONMKIBI C OXHUM rerepoatomoM. WMumon. Ilpous-
BO/IHBIC HHJI0JIa B IPUPOIE: TPHIITO(AH. CKATOd, CEPOTOHUH, rerepoaykcut. Muauro. Cunres
urja0008 110 Puinepy. Mexanusm. CpaBHeHHe CBOHCTB MHA0Ma U mupposa. OpueHTanys
3;’]CIC'FPO¢I-IJ'II:HDFO 3AMCIIICHKSA B HHA0!IE.

9.2. lllecTH4/IeHHbIE FreTEPOLHK/IbI

[InpuuH: apomMaTuvyHOCTb, OCHOBHOCTB. [IpON3BOAHBIE NUPHIMHA B IPUPOIE: BATAMHUHEIL,
HukoTHH, NADP. Xumnueckue cBolicTBa nupuanHa: OCHOBHOCTD, ANKHIHPOBAHUE, PEAKIIAA
DIIEKTPOPHIILHOTO 3aMelleHnsa, N-OKHCh THPHIKHA, [0JIyYeHHe U UCIOIb30BaHHe B CHHTE3E.,
OcoOeHHOCTH XUMHYECKUX CBOHMCTB METHINUPUANHOB H BUHHIMUPHAKHOB. HykneoduisHoe
saMenleHne B 2-, 3-, u 4-xmopnupuauHax. HykneogunsHoe 3amelnienue I'MIAPHI-HOHA Ha
AMUHOIDYIILY 1104 ACHCTBHEM aMuaa HaTpus (peakuus Yuunbabuuna).

KoneHcHpoBaHHbIe IIECTHYIEHHBIE TeTEPOLMKIbI C OJHUM retepoaroMom. Xunomud, CuH-
te3nl Ckpayna u JleOuepa-Musepa. Ilonstue 0 MexaHW3Me STHUX peakuuil. XuMHUecKHe
CBOMCTBa XMHOJIMHOB.

CTEPEOXHMHA OPTAHHYECKHX COEAHHEHHH
M300paxenue TeTpasApuuecKoro aroMa yriepoja B IpOeKIHH Ha NIOCKOCTH. KinHOBUaHEIE
NPOEKUMH. «IECOMUIbHBIE KO3b», npoekunu Heromena. Konpopmaunu, kondopmepsl. 3a-
CJIOHCHHAA. 3aTOPMOJKCHHas, CKOMICHHAs KOH(bOp:\«IaL[HH.
MoJiekyibl, He HMEIOLLIHE JIEMEHTOB cuMMeTpuH. CBs3b ¢ rubpuausalmeii yriepoa.
ACHMMETPUYECKHUE LEHTPBIL.
DunanTHoMepsl. Paunemartsl. Paunemuzanus. XupaibHOCTb. Ho,rmp}m}tmm ceera. Pasnuuug B
CBOMCTBAX YHAHTHOMEPOB. M3MepeHue yria onTHYecKoro BpaleHus .
@opmynel Ouepa. [Ipasuna obpamenus ¢ popmynamu Quiiepa.
AlcomotHas xoHpurypauus. R,S-nomenxnarypa Kana-Wuronsaa-Ilpenora. Onpenenenue
NOpsiiKa CTAPLIIMHCTBA 3aMECTHTENEH Y acCUMMETPUYECKOro aTtoMa yriepoa.
Cryuail HeCKOJIBKHX aCHMMETPHUYECKUX aTOMOB. JluactepeoMepHble H SHAaHTUOMEPHBIE T1aphl
HAa [IPUMEPE BUHHBIX KHCJIOT. Me30-(opMBL.
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11. TETEPO®YHKIHOHA/IBHBIE COEJUHEHHA

11.1. I'napoKcHKHCA0THBI

. @, B. y-runpokcukuciorel. Criocodbl MOMyYeHUs:: W3 raloreHO3aMelNEHHBIX KHCIOT (THj-
ponu3), U3 KapOOHUIBHBIX COEJMHEHHIT Yepe3 I'MIAPOKCUHUTPHIB (0-TMAPOKCHKMCIIOTHI).
[Tosryuenne B-ruapokcHKuCIOT Mo peakuuu Pegopmarckoro.

2. Quzuueckue U XMMHYECKHe CBOiCTBA. OCOGEHHOCTH CBONCTB G-, -, M Y-THAPOKCHKHCIOT.
Jlakrumel. Jlakronsl. Monounas kuciora. Bunnble kucnotsl. CTepeon3oMepust MOIOYHEIX U
BUHHBIX KHCTIOT.

11.2. AMHHOKHCJIOTBI, HENTHALI H 0¢/1KH

1. o, B, y-amunokucnorsl. Kondurypanus npupoansix L-aMuHOKHCIOT. AM(OTEPHOCTD, H30-
NIEKTPUYECKAs TOYKa. DieKTpodopes.

2. Xumuueckue cpoiictsa -COOH n -NH, rpynn. Xenartst. Beraunsl. [Tosenenne npu Harpepa-

HHH (Cp. ¢ OKCHKUCAOTaMu). CHHTE3 CI0KHBIX 3pHpoB ¥ N-auuiupoBanue — MyTh K MENTHI-

HOMY CHHTE3Y

Baxnefime crocoObl CHHTe3a aMHHOKHCIOT: M3 TajoreHKapOOHOBBIX KHCIIOT, CHHTE3

[Irpekepa, ankunupoBanue aHuoHos CH-KHUCIOT. YHAHTHOCEIEKTUBHBIH CHHTE3.

4. besxu. Yerblpe ypoBHS OpraHM3alMy HATHBHBIX OENIKOB.

11.3. Oxcoxuc10THI
Csoiictea aueroykcycHoro sgupa (AYD). Tayromepus. Biusinue pactsopuTteneit Ha momo-
JKeHue paBHOBecHs. CuHTE3BI ¢ HCnoab3oBaHUeM AYD. KeToHHOE M KHCIOTHOE pacluerie-
uue. AYD. Jluannon AYD H ero pasziefbHOE alKUIHPOBAHHUE,

11.4. YriaeBoabl

1. Knaccnduxanus yrnesonos: mo Koiudectsy aromos C; no Hamuumo C=0 unmu CHO rpymm;
M0 KOJTHYECTBY HUKJINYECKUX (parMeHTOB. AJbI03bI U KeTo3bl. CTepeoXuMHus anbao3 U Ke-
TO3 B npoeknusx Pumiepa. LIMKaudyecKHe noayaneTand albIOreKco3: INIFOKOIHPAHO3bl U
roKo(pypaHossl, o- u [B-anomepsl. @opmynsl Xeyopea sl aHOMEPHBIX MOHOCAXapHIOB.
Crepeoxumusi.

[

2. Kospuaro-1enHas TayTOMEpHS YIIIEBOAOB. DIUMEpPbI, AHOMEPBI, MyTapOTaLUs,

3. XumuuecKHe CBOHCTBA IUIHOKO3bI KaK albIeruI0CIupTa:

4. D-(pyKrosa kak npeacTtaBuTeNlb KETO3.

5. Jucaxapuael. ManbTo3a. Ues100M03a, 1akTo3a, caxaposa. BoccTanapnuparoiye 1 HEBOCCTA-

HaBJIMBAlOLIME caxapa.
6. llomicaxapu/el - Kpaxmasl. INIMKOTeH, LE/UTI0N03a, HUTPOKIeTYaTKa. BUCKO3HOE BOJIOKHO,
[IPOMU3BOJACTBO OyMaru.

12. DH3HYECKHE METO/JbI HCCIIEJOBAHHA B OPTAHHYECKOH XHMHH

1. MudpakpacHas cnekrpockonusi. [Ipupona UK-criekTpos, cnocoObl HX H300paKeHus, Xa-
PAKTEPHCTUYECKHE YaCTOThI MOTJIOLICHHUSI.

2. DAEKTPOHHas CIIEKTPOCKONHMS. [Ipuposa CHeKTpoOB, THIIBI JJIEKTPOHHBIX NEPEXO0B, IO-
HATHE O XPOMO(OPHBIX TIPYNNUPOBKax. crocod usobpaxenus YO cmexrpos. CIIEKTpBI
IMPOTOHHOI'0 MarHUWTHOrO pe3oHaHca. IIpupoaa, OCHOBHBIE XapaKTEPUCTHKH: XHMHYE-
CKHIl CIIBHUT, HHTEHCHBHOCTb, MYJIbTHIUIETHOCTh CHTHAJIOB [IPOTOHOB; CIIMH-CIIMHOBOE B3au-
MOJEHCTBHE.

3. Macc-cniexrpometpust. OCHOBHbIE TPUHLMIIBL, MOJIEKY/ISPHBINH HOH, H30TONHBIA COCTaB HO-
HOB. OCHOBHbIE [IVTH ()parMeHTalnl BAKHEHIIINX KJIaCCOB OPraHMYECKHX COEMHEHHI.

@oun  oueHouHblx  Mmartepuaios  (POM) aus npoBeaeHHs  ATTECTAHMH  YPOBHS
cOPMHUPOBAHHOCTH KOMIIETCHLUMH OOy4aroIMXCs M0 JHCUHIUIHHE O(QOPMIISETCS OTAETbHBIM
JOKYMEHTOM.
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6. YAEBHO-METOAMYECKOE 1 UTHOPOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUTIINHBbI

6.1. KuuroodecneyeHHOCTH

HaumeHosanue JAUTEPATYPBI ABTOP, Ha3BaHHWe,
BHA M3QaHHA, U30aTe1bCTBO

['on uznanusg

KHHUTIOOBECTIEYHEHHOCTB

: Hanuuue 8 anexrporHom katanore 95C

OcHoBHas JiuTeparypa

1. 3ypaban. C. 3. Opranuueckas XUMHs :
yueduuk / C, 2. 3ypadsan, A. I1. JlysuH ; non
pen. H. A. Twkaekuroi. - Mocksa : [DOTAP-
Menaua, 2019. - 384 ¢. : un. - 384 c. - ISBN
978-5-9704-5296-7.

2019

| hutps://www studentlibrary.ru/book/ISBN978597
0452967.html

2. Kapnos, C. C. 3anauu no obiemy Kypey
OpraHH4yecKoit XHMHHU C pelueHuaMu 1 Daka-
naspos : yuebHoe nocobue / Kapnoe C. C. |
Hypues B. H. . Tepenun B. U. , 3aituesa I. C.
- 3-e u3). - Mocksa : JlabopaTopus 3HaHuMI,
2020. - 496 c.

https://www.studentlibrary.ru/book/ISBN978500
1018940.html

3. Epmonaesa, Enena BanumosHa, KOHTpONIb-
HbIE 3alaHiis 1o opraHuyeckoil xumun / E. B.
Epmonaesa, M. C. Akuypuua, JI. A, JlyieHkosa
; Bnagumupckuii rocynapeTBeHHbl yHUBEpCH-
ter (Bal'Y), Kadenpa noaumepHsix matepua-
708 .— Baaaumup : Baaaumupexuii rocynap-
CTBEHHbLIIT yHuBepcuTeT (Bal'V), 2009 — 44 c.

2009

http://e.lib.visu.ru/bitstream/123456789/1327/3/0
i 097 1.pdf
|

4. Epmonaesa, Enena Baanmosna. OCHOBBI
CHHTE30B OPraHUYecKHX COedHHEHHI : yueb-
Hoe nocoOue / E. B. Epmonaesa, M. C. Akuy-
puna, E. C. Mnbuna ; Baranumupekuii rocynap-
cTBeHHbIH yYHusepeutet (Bal'V) .— Brnazumup
: Bragumupekuit rocynapeTBeHHblH YHUBEpCH-
Ter (Bal'y), 2010 .— 104 c. : un., Tabn.

2010

http://e.lib.visu.ru/bitstream/123456789/1860/3/0
0739.pdf

JlonosHuTeIbHAS THT

epartypa

1. Tpaseus, B. ®@. Oprannueckas xumus. B 3 1.
T.I: yueOnoe nocobue nns By308 / TpaseHs B.
@. - 7-e u3a. - Mockea : JlaGopatopus 3HaHmii,
2020.-401 c.

2020

https://www studentlibrary.ru/book/ISBN978500
1017462 .html

2. TpaseHb. B. @. Opranuueckas xumus. B 3 .
T. Il : yueOroe nocobue ans By3os / TpageHs
B. @. - 7-¢ u3n. - Mockea : Jlaboparopus 3Ha-
Hul, 2020. - 550 c. - Peskum nocetyna : no noa-
ITHCKE,

https://www.studentlibrary.ru/book/ISBN978500
1017479.html

3. Tpasens, B. ®. Opranuveckas xumus. B 3 7.
T. 111 : yueGHoe nocodue st By308 / TpaBeHb
B. ®. - 7-e u3n. - Mocksa : JlabopaTopus 3Ha-
Huit, 2020. - 391 c¢. Cucrem. TpeboBaHus:
Adobe Reader XI ; skpan 10", (YueOHuk nna
BbiciIeil wkoel) - ISBN 978-5-00101-748-6.

https://www.studentlibrary.ru/book/ISBN978500
1017486.html

4.Tpagens, B. ®. 3agaun no opraHu4eckoi
XUMUH ; yqednoe nocodue / Tpasens B. . ,
Cyxopykoe A. FO. , [Toxkapckas H. A. - 2-¢
n3a. - Mockea : Jlaboparopus 3HaHmii, 2020. -
267 c.

https://www.studentlibrary.ru/book/ISBN978500
1018957.html

5. Crenanos. M. b. Pemienue THNoBbIX 3a1au
M0 OpraHH4eckoil XUMHH Ul pa3iIHYHbIX
KJIACCOB COeAMHEHMTT ; MeToA. ykaszanua / M. b,
Crenanos. JI. A. Xmapuesa, E. A. fIkywesa, E.
B. BuicTpuuias. A, M. T'oaydes. - Mocksa :
Mzpatenserso MITY um. H. 2. Baymana,
2013.-69 c. - ISBN 978-5-7038-3688-0

2013

https://www.studentlibrary.ru/book/ISBN978570
3836880.html
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6.2. llepuoanyeckne H3JaHUs
1. Xypnan opranngeckoit xumuu. CII6.: Hayka. ISSN (PRINT): 0514-7492. mnaxt-daxTop
(PUHLI): 0.848

6.3. UnTepHer-pecypcsl
1. https://www.chem21.info/info/1920487/
2. https://wiki2.ore/ru

7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYHEHHUE JUCIUITJINHBI

,HJ'ISI pealii3alnu ﬂaHHOﬁ JUCIHMITITHHBI UMECIOTCH CIICHUalIbHbIE ITOMEUIeHHA 114 MIPOBEIOCHHA
3aHATHH JIEKUMOHHOTO THNA, OCHALIEHHBIC MYIbTHMeAUiHBIM oOopyaoBanueM. JlaGopaTopHble
paboThI MPOBOAATCS B CHIEUMATH3MPOBAHHOI 1a00paTOPUN OPraHUYECKOM XUMHH.

JlaGopatopuss OpraHM4ecKOH XHMHH OCHAIlgHA CIeylomuM o0opyaoBaHHeM: IKad
BRITsDKHOM: wmkad cymmnsueii  [1IC-80-01 CIIY; pedpakromerp WPD®-454 B2M; Becsl;
anamutryeckue SCL 150; mpubop BaxyymHoro ¢unsrpoBanus IIBO 35-HB; xonGomarpesatenn
LOIP LH-250: Oanms MacisHo-necyaHas SIeKTpH4ecKkas; OaHs Uil ropsiyero (GuiIbTpOBAHWS;
tepmoctar LW-4; romorenusarop MPW-324; ycTpoiicTBO HpOCYIIHBAHUS XHMHYECKOH IOCYIBI
OKPOC 2000; koMIIeKT XUMUYECKOH MOCYAbl B PEAKTHBBL.

[lepeyens umerolerocs UUEH3HOHHOIO MporpamMmHoro obecrneuenus: Windows 7;
Microsoft Open License 62857078; MS Oftice 2010 Microsoft Open License 65902316
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Pabouyto nporpammy coctasun Epmosnaesa E.B.. qouenr i

(PHO, 20KHOCTD, NOANKCH) '
Penensent p
(mpexncraButens padoTonarens) red.aupektop 000 «DnactllV» Pomanos C.B. &
y =

(mecTo paboTsl, JomkHOCTL, ®UO, noanuck
[Iporpamma paccMOTpeHa u 0100peHa Ha 3acelaHnii Kaheapbl XUMHUYEQKIX TeXHOJIOI il

[Ipotokon Ne /0 ot 4 0§ 202/rona /
3aBenyrouuii kadgeapoit XT IMauos FO.T. o

(®UO, noanucs) j :
Pabouas nporpamma paccMoTpena u 0100peHa
Ha 3acelaHuu yueOHO-MeToAn4ecKoi Komuccun Hanpasienus: 04.03.01 Xumust

[Iporokon Ne 49 or 2J.06.202{ rona 7z
[Ipencenarens komuccun Kyxtun b.A.. 3aB.kadeapoll xumun C ) s7e
(DPUO. 107%KHOCTb,AOAMHCH )
“J’




JIMCT IIEPEYTBEPKJIEHU S
PABOYEN NPOIPAMMBI AU CLUIIIMHBI
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Pabouas nporpamma 0a06pena na 20 /20 yueOHbIN roja

IIpotokon 3acenanus kadeapst Ne oT roaa

3aBenyroluii kadeapoii [Tanos [O.T.
PaGouasi nporpamma ogoGpena na 20 /20 yueOHBIH roga

[Ipotokon 3acenanns xadeapsr No oT rojaa

3aBenyrouuii kadeapoit [Tanos 1O.T.
Pabouas nporpamma oxo0pena Ha 20 /20 y4ueOHbIH roaa

IIpoTokon 3acesanus kadeaps No __or roaa

3apenytoluii kadenpoit ITanos 1O0.T.
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JUCT PETUCTPALIMU U3MEHEHHI

B pabouyro nporpaMmy AUCUMIUIMHEL Opeanuieckan Xumus

oBpa3oBaTebHOH MporpamMmbl HanpasiaeHus noarotosku 04.03.01. Xumus,
HaNnmpaBAeHHOCTD! Xuviwwecxuti AHATU3Z, XUMUYECKAS U IKON02UYeCKdA 3xcnepmu3a

0OBLEKIMOG OKPYJICAIOWen cpedst (baxaraspuam)

Howmep BHeceHb! M3MEHEHHUS B YacTH/pasiesl Henonuurtens OcHoBaHue
W3MEHEHMS pabouel nporpammbl OO (HOMEp M JarTa nNpoToKoIa
3aceqaHus kadeapsl)
1
2
3aBeayromuii kKadeapoi / Manos 10.T.

Hoonmice GHO




