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1. IEJIX OCBOEHUMS JAUCIHUTLIIMHbI

1{e/1bi0 OCBOGHHS UCLMILTHHBI «OpraHndeckas XUMHUs» SBIACTCS PACIIMPEHAC U yriay6ue-
e 6a30BBIX 3HAHUH B 0071aCTH XHMHH.

3agaun: M3y4eHHe OCHOBHBIX TEOPETHHYECKHX 3aKOHOMEPHOCTEH IpeBpallieHui OpraHuye-
CKHMX COEJMHEHHH Ha IpHMepe OCHOBHBIX KJIaCCOB OpraHMYecKuX COeIMHEHHH; MPHOOPETEHHE CII0-
COBHOCTH TOJIb30BAThCS OCHOBHBIMH MEXaHH3MaMM peaKiui U Mpe/ICKa3plBaTh HAIPABICHHSA peak-
1uif, Mpe/ICcKa3bIBaTh CBOMCTBA COCMHEHHH HA OCHOBE HX CTPOCHUA; npuoOpeTeHHe MPaKTHYECKHUX
HABBIKOB B TPOBEICHUH CHHTE30B, BbIICICHAH 1 OYMCTKE OPraHNICCKUX COEIMHEHUH.

2. MECTO JUCHUILIMHBLI B CTPYKTYPE OIIOI

Jlucupmmmiaa Opranudeckasi XUMHsi OTHOCHTCS K 0043aTe/IbHON 4acTh JHCIHILIHE y4eOHOro
nana HanpasyieHust 05.03.06 Dxonorus 1 NPUPOOIIOIB30BAHHE.

3. ILIAHUPYEMBIE PE3YJIbTATHI OBYYEHUS 11O JUCHUILINHE
[lnaHupyeMble pe3y.IbTaThl 00YUeHUs 0 JMCIHILINHE, COOTHECCHHBIC € [UIAHUPYEMBIMH Pe-
synpratamu ocBoerus OITOIT (KOMIeTeHIMAMH ¥ HHANKATOPaMH JTOCTHIKCHIA KOMITETeHUUH)

dopmupyembie

[InaHupyembie pe3ysibTaThl 00y4eHHs 110 AUCLHIITHHE, B

HanmeHOBaHHE OLie-

KOMIETEHLIHH COOTBETCTBUHU ¢ HHAMUKATOPOM JOCTHIKEHHSA KOMITETEHLHH HOYHOrO CpeacTBa
(kox, cofepKanne HMHaukaTop JOCTHIKEHUSA PesynbTaThl 00yUueHHs M0
KOMMNETEHLIIH) KOMIIETEHLIUH JAHCLIATITHHE
(K00, codepiucanue UHOUKamopa
YK-8. Criocoben | YK-8.1 3HaeT npuumHbi, Npu- | 3xaem: OCHOBbI OXpaHbl Tpyaa | TecToBbIC BOMPOCH!

cO3/1aBaTh W Momaep-
JuBaTh 0Oe3omacHbIe
YCIOBMA  KH3HENEA-
TEILHOCTH, B TOM
yuciae MpH  BO3HHK-
HOBEHUW ype3Bblvaii-
HbIX CHTYaLUH

3HAKWM W T0CAeACTBMA OnNacHo-

¥ TeXHHKH 0e30MacHOCTH MNpH

cteil, cnocobel 3alUTEl OT 4Ype3- | NPOBEACHUH XUMHYECKHUX
BblYafiHbIX CHTYALHii; OCHOBbI | IKCIEPHMECHTOB
6e30nacHOCTH JKM3HEIEATEIbHO-

cTH, TenedoHsl cnyxk0 cnaceHus

VK-82 VmMeer mnopuepxuBath | Ymeem: OLEHHBATb YCIOBHA

DezonacHbie YCIOBUA HKU3HEIEs-
TeJLHOCTH, OLIEHHBATH BEPOAT-
HOCTb BO3HHKHOBEHHA MOTEHLIH-
anbHO OMacHOCTH H NPHHHMATh
Mepbl MO €€ MpeayNnpeKACHHIO;
OKa3biBaTb [EPBYHD [MOMOULL B
ype3BbIYANHBIX CHTYALUAX

npoBeaeH A XMMHYECKHX
3KCTIEPHMEHTOB C LIENBIO Tpe-
AyNpeKaeHHA BO3HHKHOBEHHA
OTACHBIX CUTYALHNi

VK-8.3. Bnageet MeToaaMu npo-
FHO3MPOBAHKUS  BOSHHKHOBEHHA
OTIACHBIX MM  YPe3BbIYaiHBIX
CHTyalWil; HaBBIKAMU MpPUMEHe-
HHs OCHOBHBIX METOMIOB 3aLUThI
B YCIIOBHAX 4YPE3BbIYAHHBIX CH-
Tyauui

Bnaoeem: HaBbIKaMH MpHME-
HeHuA MHMBHIYAbHBIX
CpeaCTB 3alllMThl MPH NPOBE-
JIEHHH XMMHYECKHX 3KCrepH-
MEHTOB .

OIIK-1.  Cnocobex
npuUMeHaTs  Ga3oBble
3HaHusA  QyHOaAMEH-
TalbHBIX  pa3/ieNioB
Hayk o 3emie, ecTe-
CTBEHHO-HAYYHOIo H
MaTeMaTH4ecKoro
LUMKJIOB [P pele-
HWH 3aaa4 B 00/1acTH
JKONOTHH M TPHPO-
HOTIONB30BAHHS

OIIK-1.1 3Haer ocHoBbl (yHHa-
MeHTaILHBIX Hayk 0 3emine, ec-
TeCTBEHHO-HAYYHOrO M Marema-
THYECKOro LHKJIOB

3naem: OCHOBBI Kiacchuka-
MM OpPraHU4eCKHX COeanHeE-
HWii, CTpOeHMe, Crocodbl Mo-
Jly4eHHs 1 XMMHYECKHEe CBOI-
CTBa pa3NM4HbIX KIaccoB Op-
raHu4ecKnx CcOeIMHEHHMIT:
TEOPHIO CTPOEHHA OpraHuve-
CKHX BELIECTB, TMPUPOLY XH-
MHMYECKHX CBA3el B opraHuyie-
CKHMX BEILIECTBAX, MEXaHH3Mbl
npoTeKaHHuA OpraHUHecKHx

peaxLHit,

TecToBbI€ BOMPOCHI




OIIK-1.2. YMeeT HCMojb30BaTh
Ga3zoBble 3HaHWA B o0nacTn ma-
TeMaTHKH Ans o0palOTKH HH-
(opmMauMu M aHanM3a NaHHLIX B
o6sacTH 3KOJOTMM M TPUPOIO-
MOb30BAHMA; MPHMEHATE 0a30-
Bble 3HAHHA ¢H3H‘ieCKHX 3aK0-
HOB M aHanu3a (PU3IHYECKHX AB-
neHumit 1uis petueHus 3agad B 06-
JIACTH IKOJIOTHH U MPHPOIOMOIIb-
30BAHUA; [PUMEHATh OasoBble
3HaHUA XHMHH MIpHA NPOBENEHHH
XHUMHKO-aHaJIUTHYECKHUX HCClIe-
noBaHui B 00/1aCTH 3KOJNOTHH M
MPUPOIOTONbL3OBAHMSA

Ymeem: caMoCTOATE/NBHO CTa-
BUTb CHHTETHYECKYIO 3ajady,
BLIOMPATh ONTHMANIBHbIE MYTH
W MeTO/bl CHHTE3a M aHanu3a,
obcykaaTh pe3yJbTaThl  HC-
clieIoBaHuil, OpPHEHTHPOBATH-
Cs B COBPEMEHHOI nuTepartype
MO OpraHu4YecKoi XHMHH;
MPOBOANTL CTAHAAPTHbIE Op-
raHM4YeCcKHe CHHTE3BI, onpe/e-
JICHHE KOHCTAHT, MOArOTOBKY
obpasuoB  mis  Qusmko-
XUMHUECKMX  MCCIIEJ0BaHMIA,
M0JIb30BATLCS CIpaBoOuHOM
JIUTEepaTypoil Mo opraHuye-
CKOI XHMHH.

OIIK-1.3. Bnameer 3HaHUAMH
OHMOIOrMH U1 PEleHUs 3a1ad B
001acTH 3KOMOTMM M NPHPOIO-
NOJb30BAHMA; 3HAHMAMM (QyHOa-
MEHTALHBIX Ppa3lesoB Hayk o
3emiie st petieHns 3agay B 00-
JIACTH IKONOTHH U NPHPOAONO/b-
30BaHUA

Bradeem:  TeOpETHYECKHMH
[PEACTABIEHHAMH OpraHuye-
CKOH XMMHMH, 3HAHUAMH O CO-
cTaBe, CTPOEHUH M CBOMCTBax
OpPraHMYeckUX  BELIECTB  —
npeacTaBuTeneif  OCHOBHBIX
KJaCCOB OpPraHMYEecKHX Co-
elIHHEHHii:  Yr/IeBOJI0pOMIOE,
roMo()yHKUHOHANBHLIX ~ CO-
enMHeHuil, reTepodyHKLHO-
HaJIbHBIX COeAHHEHHH;
OCHOBaMH OpraHH4eckoro
CHHTE3a H (pu3NKO-
XUMHYECKHMH METOJaMH aHa-
NIN3a OpPraHH4YecKHX CoeanHe-
HHI..
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4. OBBEM U CTPYKTYPA JUCHUILJIMHBI

Tpya0eMKOCTh IMCLMILITHHE] COCTAB/LICT:
3 3aueTHBIX eMHHULIEL, /08 yacoB

TemaTH4ecKHil NJIaH
¢opma oOy4deHHs — OUHAA

b
Buzbl yue6Ho#t paboThl, =
BKIIOUAA CAMOCTOATENIbHYHO =
paboTy CTYIEHTOB - ® B
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1 Bgeoenue. OcHoaHbIE ROHSMUA. 3 1 2 8 2
Memooet 6bi0eneHUs U OHUCTIKU
Op2anUYecKux Geujecms
DUIUKO-XUMULECKUE MEMOObl
aHanu3a OpeaHuYecKux coeouHe-
HU
2 Vanesodopoost.
2.1 | AJKaHsl 3 | 2 2
2.2 | AnxeHsl 3 [34 4
2.3 | JIneHsl ) 2
2.4 | AJKuHBI 3 |6 2 PK 1
25 | Anuuukiaueckue yriesogopomst |3 | 7 2 2
2.6 | ApoMaTHyeCKHe YT/IeBOJOPOIbI 3 |89 4
3 FanozennpoussooHbie.
3.1 | Anudatuueckue
raJoreHNPON3BOIHbIE 3 |10 2
3.2 | ApomaTH4ecKHe
rajJloreHnpon3BOAHbIE 3 10 2
4 Tudporcuncooepicaunue
npou3Eo0HBIE
4.1 | Coupthbl 3 [10 2
42 | denonsl 3 11 2
5 IIpocmeie 3gupbi 3 |1 2
6 Aszomcodepacaujue npou3eo0HbIe
6.1 HuTtpocoenHHEHUA 3 12 2
6.2 | AMHHBI 3 |12 2 PK 2
6.3 | A30- 1 1Ma30cOeMHEHHA 3 |13 4
7 Kapbonunohble coe0uHeHus
IpenenbHbie KApOOHUIbHBIE CO-
7.1 | enuHEeHMs 3 |0z 2
7.2 | HenpenenbHble KapOOHUILHBIE
COe/IMHEHNA 3 [14 0,5
7.3 | Apomarnueckue KapGOHHIbHbIE
coeMHEHHA 3 14 0,5
8 Kap6onoseie kucnomsi
IpenenbHble KApOOHOBbIE
8.1 KHCJIOThI 3 15 2




8.2 | HenpenenbHble kapOOHOBbIE
KHCJIOTBI 3 16 1
8.3 | Apomaruveckue KapOOHOBbIE
KHCJIOTBI 3 16 1 6
8.4 | MHoroocHoBHble KapOOHOBbIE
KHCIIOTbI 3 17 1
9 Temepodhynkyuonaibhpie coeou-
HeHus
9.1 | 'MOPOKCHKHCIOTHI 3 |17 2
9.2 | AMHHOKHUCJIOTBI 3 17-18 | 2
9.3 | OKCOKUCIIOThI 3 18 2
9.4 | YrneBonsl 3 18 2 2 PK 3
Bcero 3a 3 cemecTp 36 18 18 3ayer
Wroro no AMCUMILIHHE 36 18 I 18 3auer

CojepxaHue JeKIHOHHbIX 3aHATHI 110 THCUHILIHHE

Pasnzea 1. BBEJEHHUE. OCHOBHBIE TIOHSTHS OPTAHUYECKON XUMMHHU.
OV3NYECKUE METO/IbI UCCJEJOBAHUS B OPTAHUYECKON XUMHUHA

Copaepxanne. CriocoObl ©300pakeHHs MOJIEKY OPraHHICCKHX COEJIMHEHHH, MOJIEKYIAP-
HbIE, CTPYKTYPHBIE H HJIEKTPOHHBIE HOPMYJIBL.

THmBI yIIEpPOIHOTO CKENeTa, AlMKIMYECKHE, IMKIHYECKHE H IeTCPOLHKINICCKIC coeuHe-
nus. U3omepust. ['omonmorus.

OcHOBHBIE (PYHKIIHOHAIBHBIE TPYIIIIBI U KJIACChI OPraHuIeCKUX COeIMHEHUH.

OCHOBBI HOMEHKJIATyPbl OPraHHYeCKUX COeHHEHHH

3amectutenpaas Homenknarypa MIOITAK. OcHoBHbIE TPHHIHMITBEI IOCTPOCHHAA Ha3BaHUH Op-
raHUYeCKUX COeJMHeHMi, poJoHavYanbHas CTPYKTypa, XapaKTepHCTHIECKHE IPYTITIBL. HaszBanus He-
()YHKIHOHATBHBIX 3aMecTHTeNel, QYHKUMOHATBHBIX IPYII, IPECTBHBIX H HEMPEAC/IbHEIX paauKa-
noB. CTapiMHCTBO QYHKIHOHATBHBIX FPYIIIL.

OCHOBHbIE TPABHIA COCTABJICHHs 3aMECTUTENIbHBIX HA3BAHMH OPraHHYecKHX COeIMHEHHI,
BBIOOP M HyMepalus IJIaBHOH LeMH, IPABAIIO0 HAMMEHbIINX JIOKAHTOB.

Ha3BaHus OCHOBHBIX KJACCOB OPraHMYECKHX COEIHHEHHUMH, CIIOKHBIX IOJIH- U rerepodyHK-
[MOHAILHBIX COEJIMHEHHH.

Tursl cBsi3eif, IPOMEKYTOUYHbIE YACTHIIBI B OPraHUYECKUX PEaKIHIX.

AnekTpoHHBIE 3P (EKTEI.

KucnoTs! 1 OCHOBaHHS.

Vriepos, aMeKTpoHHas KOHGHUrypamus; raOprM3aius yriepoia B OpraHuueCkuX CoCAHHe-
Husix. THIIBI XMMHUYECKHX CBSI3€H B OPraHMYecKuX COelHHeHusX (O, 7-CBsA3b). @U3MYEeCKHe XapaKTe-
PHCTHKH CBsi3eil: SHeprHs, JUIHHA, OJSPHOCTS, NIOISPU3YEMOCTE.

[OMOIMTHYECKHH, TeTEPOLIMKIMYECKHI Pa3phiB CBsi3eH.

[ToHsTHE O MPOMEXKYTOUHBIX YACTHIAX, CTPOCHHE MPOMEKYTOUHBIX HACTHIL (pamuKasbl, Kap-
GOKATHOHBI, KApOAHUOHBI).

Wudpakpacuas cnekrpockonus. [Tpupona UK-criekTpoB, crocoObl BX u300paKeHus, Xa-
PAKTEPHCTHYECKHE YaCTOTHI MOTJIOIIECHHUS.

JaeKTPOHHAs cneKTpockonus. [Ipupoaa CrieKTpoB, THIIB! SIEKTPOHHEIX [EPEX0/I0B, MOH:-
THE 0 XPOMO(OPHBIX TPYIIHPOBKAX, CNOCO0 N300paXKeHHs VY@ cnekrpoB. CneKTpbl NPOTOHHOIO
MArHHTHOrO pe3oHaHca. [Ipupoja, OCHOBHBIC XapaKTEPHCTHKH: XMUMHYECKHHA CJIBUI, MHTCHCHB-
HOCTb, MY/ITUIUIETHOCTh CHIHAJIOB IPOTOHOB; CIIMH-CIIHHOBOC B3aUMO/ICHCTBHE.

Mace-crexrpomerpusi. OCHOBHbIE NPHHIIMIIBL, MOJICKY/ISPHBIH HOH, M30TOIHBIH COCTaB MO~
HOB, OCHOBHBIE IIyTH ()parMeHTAIL[MH BaKHEHIIHMX KJACCOB OPraHH4eCKHX COEIUHECHUH.

Paznea 2. YIJIEBOJAOPO/IbI

Tema 2.1.AJIKaHbI

Copep:xanne. CTpoeHHe, rOMOJIOrHs, NPUPOAA C-C u C-H cBsseii, n3oMepus, reOMeTpUA
MOJTEKyYJTbI, Me/KaToMHbIe paccTosirms. Bpatmenue Bokpyr C-C caasei. [TonsiTre 0 KOH(GOPMALHMAX HA



6

npuMepe KoH(opMauuii sTana u Gyrana. [ToHsTHE O IPOCTPAHCTBEHHbIX npensTcTBrIX. Kondopma-
LUK 20Ul-, AHMU-, 3aCTTIOHEHHBIE.

XuMudeckue cBOHCTBA alKaHoB. ['OMO- U IreTepOJIMTHYECKHH pa3phiB CBA3H. XJIOPHPOBAHUE
Merana. MexaHH3M LemHol pagukaisHoi peakuun. OTHOCHTeNbHbIE cKopocTH XiaopupoBanus C-H
cBsi3eil pa3MMUHOro TUNa (IIEPBHYHbIX, BTOPHYHBIX, TPETHYHBIX). CTpOSHHE alKU/IbHBIX PaUKaioB,
UX CTaOMIbHOCTB. | MnepkoHbroranus. CeneKTHBHOCTb XJIOPHPOBaHUS M OpOMHpOBAHHS ajJlKaHOB.
V36upaTensHOCTh peakiuy i TemMnepatypa. Jlpyrue paiukanbHble peakiuy ajikaHoB. KpekuHr Tep-
muueckuii. OKucieHue, ropeHue.

MeTo/1b! IIOy4eHHs ATKAHOB (MCIOIb30BAHME METAIOPTaHUYECKHX COCIHHCHHHI, MHAPUPO-
BaHHE HEIPEE/bHBIX COSAUHEHUH, TIeKTPOIN3 cosled KapOOHOBBIX KUCIIOT).

Tema 2.2.AJIKeHBI

Copnep:kanne. DIEKTPOHHOE cTpoeHue JBoiHOMN cBs3u C=C. DHeprusi o- U T - CBS3U B ITH-
nene. ['eomeTpHUecKas H30MEPHS: Yuc-mpaHc- HOMEHKIaTypa.

['unpupoBanue ajaKeHOB.

[TonsiTHe 0 HYKT€O(QUIBHBIX M IEKTPOPUILHBIX peareHTax.

DnekTpodHIbHOE MpUCcOoeqHHeHHe K ankeHam. OOmiee npeiacraBieHHe O MEXaHH3ME peak-
1M, OHMEBBIE HOHBI, CKOPOCTH onpeenstomas craaus. CTepeoceIeKTUBHOCTE ITpoLecca.

[Ipucoenuaenne Xi1opa H 6poma K ajlkeHaM. MeXaHH3M, CTePEOXHMHUS, BIHIHHE 3aMECTHTE-
Jieit Ha CTEePEOXUMHIO NIPHCOETHHEHHUS

['uaporanoreHupoBanyie. PernoceNeKTUBHOCTE 3JIEKTPO(QUIBHOTO MPHCOCANHEHHSA K aKe-
nam. [IpaBuno MapkoBHuKkoBa. CTabHIBHOCTH HHTEpMenuaTa (kapOokaTtuona). BiusHue 3aMecT-
teneit mpu C=C CBA3M HA CKOPOCTH NpHcoeanHenns. Mekmouenns u3 popmansroro npasuia Map-
KoBHHKOBA: (1) IPHCOEIMHEHHE K HIEKTPOHOACHUIMTHBIM alKeHaM, (2) npucoeanHenne OOpaHoB,
(3) panukanbHOe npUcoeHeHne. PacupeHHoe TOIKOBaHUe npaBiia MapKOBHHKOBA.

O3onONMM3 ankeHoB, OKHUCIUTENIBHOE U BOCCTAHOBUTEIBHOE pacIlieIIeHHe 030HHI0B.

OKHUC/IEeHHE alKeHOB JI0 JMOJIOB M 3MOKCHOB: THAPOKCHIMPOBAHHE MEPMAHIAaHATOM KajIus
1o Baraepy, TeTPaOKCHIOM OCMHS, THAPOKCUIHPOBAHAE YEPE3 TUPOIIH3 FMOKCH 0B 1o IIpunexae-
By. CBOGOTHOpAIMKA/IBbHBIE PEaKIUK: IPUCOeHHEHHe GPOMUCTOrO Bo0poaa o Xapaily, HHAIHA-
TOPBI PEaKIUK, MEXAHU3M.. AJUTHIBHOE Ia/IONeHHPOBAHUE: MOTyYeHHE XJIOPUCTOrO alniia U3 Ipo-
nujieHa B ra3oBoi dase.

[TonMMepu3alys aJIKeHOB: KaTHOHHAs, aHHOHHas, pajuKaibHas. CHHTE3 alKeHOB: PeaKlHy
YIMMHHHPOBAHHS, CTEPEOCEICKTHBHOE THIPHPOBAHUE alKHHOB, peakiys Butrura- XopHepa, MeTa-
TE3HC AIKEHOB, peakuus XeKa, KPEKUHT U JeTHIpUPOBaHUE alKaHOB.

Tema 2.3.A/1Ka{HEeHb]

Conepxanne. JlueHsl: a) CONpsUKEHHBIE, 0) alUICHEL S-yuc- U s-mpanc- Koupopmanuu. 1,2- u
1,4- npucoeMHEHNE K CONPSIKSHHBIM JueHaM. KHHeTHYeCKH W TePMOJMHAMUYECKH KOHTPOIMpYe-
mble peakuuu. Peakums J{nnbca-Anbaepa kak merton obpasosanus C-C cBsi3ell W CHHTE3a LIECTH-
YJIEHHBIX [HUKIOB. JIMeHbl U JUeHO(QHIbl. MeXaHu3M peaxiiuu.

MeTo/ibl TIOTy4eH s CONMPSKEHHBIX TUEHOB B IPOMBIIIIEHHOCTH U B JIA0OPATOpHH, UCIIONIb-
30BaHHE PeaKi[uii, KaTAITU3HPYEMBIX MEPEXOAHBIMU METAIAMH H HX KOMILICKCaMH.

Tema 2.4. ATKHHBI

Copaepskanne. DJEKTPOHHAs MPHpOAA TPOHHOM yriepoa-yrnepoauoit cpssu. CtpoeHue
anerminena.  CrepeocesnekTHBHOe  rujapupoBanue  ankuHOB.  CH-KHCIOTHOCTH — QJKHHOB.
Hcnonp30BaHHe alleTHIICHUIOB B OPraHMYeCKOM CHHTe3e. DJIEKTpPO(HIIbHOE NpPHCOCIMHEHHE K
ankunayM. CpaBHEHHME pPEaKIMOHHOM CIIOCOOHOCTH AaKEHOB M QIKWHOB. ['Maparainus alkHHOB
(peaxuus Kyueposa).

OKHCITHTEIbHASA IUMEPU3AIHS TEPMUHAIBHBIX ATKHHOB B IIPHCYTCTBHH COCJIWHEHUH MEH.
Hyk/1eouIbHOE MPUCOSIMHeHHE K ankuHaM. CHHTe3 BHHHIOBBIX S(QHPOB.
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MeTo1bI CHHTE3a AIKMHOB: MCIONb30BaHUE PEeakuuil SMIMMUHHPOBAHHSA, AlCTHICHHI0B ME-
TALIOB, PEAKIMH, KaTAIH3HPYeMble NEPEXOAHBIMI METAIAMH, MUTDALIAS TPOIHOM CBSA3H, pPeaKIys
®asopckoro-Penre.

Tema 2.5. AlIMIHK/IHYECKHE YI/IeBOXOPOabI

Conepsxanne. Knaccudukamus aTiuuKIOB. THIbI HANPSKCHUA B LHKI0ATKAHAX 1 nozapas-
JeJleHre [MKI0B Ha Majible, CpeJiHAe IUKIbl B MakpouKibl. CTpOeHUE LMKIONPOTaHa, nukI00yTa-
Ha, MKJIONeHTaHa, IMKiorekcana. KonopMaioHHbIH aHaIu3 LHK/IOreKCaHa. AKcuanbHbIE M JKBa-
TOpHAIBHbIE CBS3M B KOH(OpMALUH "kpecio" mukiorekcana. Konpopmauny MOHO- U IH3aMCIICH-
HBIX TPOM3BOJHBIX IHKIOreKcana. BimsHue KOH(MDOPMALMOHHOTO TIONOKEHHs (YHKIHOHATBHBIX
I'PYII HA UX PEAKIMOHHYIO CIIOCOOHOCTH Ha MpUMeEpe peaKIuii 3aMelleH s, OTIICeTUICHHS U OKhCIIe-
HUs.

MeToIbl CHHTE3a COeIMHEHMH psijia MKIONPOnana U LHKI00yTaHa. OcoOeHHOCTH XHMHYe-
CKHX CBOMNCTB COSTMHEHHH C TpeXuleHHbM IHKIOM. CHHTE3 COCJIMHEHMH ps/ia LMKJIONCHTAHA 1
umKiorekcaga. CHHTE3 CoeIMHEHHH CO CPEeAHUM pasMEPOM LHKIIA.

Tema 2.6. ApoMaTH4YeCKHe YI/1eBOAOPObI

Conepxanne. Ctpoenue Genszona. Popmyna Kekyne. ApomatuuyHOCTh. [IpaBuio XrokKes.
KpHTEpUH apOMATHYHOCTH: SHEPreTHYCCKUH, CTPYKTYPHBIi, MArHUTHBIH. [IpH3HaKK apOMaTHIHOCTH
(peaxkiMOHHast CIIOCOOHOCTB).

[IpOMBILILUIEHHBIE HCTOYHUKH apOMAaTHIECKHX YIIEBOAOPOIOB. Pudopmunr. JlaboparopHeie
METOJBl CHHTE3a: KpOCC-COYeTaHHe, TPUMEpPH3aLHs ALETHICHOB, KETOHOB, PCaKLmi Opunes-
KpagTca, apoMaTi3amis IMKIOATKAHOB, BOCCTAHOB/ICHHE KHPHOAPOMATHHECKHIX KETOHOB.

CpoiicTBa Kombla # amupaTrudeckoi GOKOBOI Lenu B apOMaTHIECKHX yIrIeBOJOPOIAX. I'un-
puposanne. Boccranopnenue no bépy. CBo6OAHOpAINKATBHOE TATOreHHPOBAHKE TOJIYO/la H €ro
romostoros. OKuc/IeHne GOKOBOH Lenu aIKmIOeH30JI0B U MOJUKOHICHCHPOBAHHBIX apOMaTHICCKHUX
YTJIEBOOPOIOB.

AneKTpopHUIBHOE 3aMElIEHHE B aDOMATHIECKOM PSLY.

Knaccudukamusi peakuui apoMaTH4eCcKoro snexTpoduIbHOro 3amemieHus. OOmue mpea-
CTABIEHHS O MEXaHWU3Me peakimii,. [IpejcTaBienue o - ¥ G-KoMILIeKcax. Biusnue 3aMecTuTe/ls Ha
CKOPOCTh M HAlpaB/IeHHE 3JIEKTPOQUILHOTO 3aMELICHHUS. CornacoBaHHass ¥ HecorjacoBaHHas OpH-
eHTaIHsl.

Hurtposanue. Hutpytomue arentsl. Mexanu3m peakiuuy HATPOBAHHUS. HurpoBanue Gensona
U ero 3aMelieHHbIX. [anorennpoBanye. [aloreHupyiomue areHTsl. MeXaHu3M peaKiuy raloreHu-
pOBaHMS APEHOB M MX NPOH3BOIAHBIX. Cysbbupopanue. Cynb(upyromme areHTbl. MexaHusM peax-
U

AnkunupoBanue apeHos no ®punemo-Kpaprey. ATKHIAPYIOIIHUE areHTEL. MexaHu3M peak-
iy, ToymankumipoBanue. [10604YHbIe TPOIECCH — H30MEpU3alus AIKHINPYIOIIEro areHTa u Ko-
HEYHBIX IPOAYKTOB.

AIIMIIHpPOBaHUE apeHOB IO Opunemo-Kpaprey. Ammmpyromue areHTsl. Mexauusm peak-
I[HH.

Pasgea 3.TAJIOTEHOITPOU3BO/IHBIE

Tema 3.1.I'anorenonpon3BoaHbie ATUPaATHIECKOro psiia

Cogep:kanne. Peakiny HyKIeODHIBHOTO 3aMEIICHUs Y HACBIIIEHHOTO aTOMa yIJepoaa B ajl-
KHJITATOTeHHIaX, KaK METOJ CO3JaHus CBS3H YrIEpPOJA-yrIepo, YIJIepoa-a3oT, yriepoA-KHCIOpO,
yriepoj-cepa, yriepoa-pocdop: nosydeHHe alKHITalOreHuI0B, CIUPTOB, THOJIOB, MPOCTRIX apu-
POB, HUTPOCOCAHHEHHUH, AMHHOB, HUTPHJIOB, CJIOKHBIX 3¢bupoB u ap. THIbI HYKICOPUIOB: aHHOHBI,
HeHUTpasbHble MOJIEKYIIbI, PACTBOPUTEIH. YXOAAIIME IPYIIIbL Knaccuduxanus no Mexanusmy: SN1
u SN2. BiusHHE IPOCTPAHCTBEHHBIX (HAKTOPOB HA CKOPOCTH PEaKIHH. Kap6okaTtiHoHsl, (akTopsl,
ompeeNsIoe X YCTOHYMBOCTb. lleperpynmnupoBKHd KapOOKAaTHOHOB. MeTo/1bl I'€HEPHPOBAHHA
kapboxaTnoHoB. [loHsATHE O HOHHBIX Mapax.



BuHHI-, GeHUI-, ALTHI- 1 OEH3WI- TAIOTEHHIBl U 0~-TalOreHKapOOHUIIBHEIC COC/IMHEHHS B
peakIuaxX HyKJIe0(QHIBHOTO 3aMEICHHUS.

Ipupona Hykieopuna. HykieoQuabHOCT, W OCHOBHOCTB. I10aApH3yeMOCTh U CONbBATALHAS
Hykneoduma. Markocts u xectkocth Hykneoduna. Konkypenuus SN u E peakiiuii. a-Dpdekr.
BiusiHEe PUPO/BI PACTBOPHTENS HA IIPOTEKAHNE Peakiuii HyKTeOQuIbHOro 3amMelleH s, Oumonsp-
HbIe, APOTOHHBIE PACTBOPHTENH. BIlsiHIe TIPHPOLI yXoasmed rpynmsl. OueHKa HyKIeoQyrHocTH
rpyrisl. METOMIBI co3/1aHus XOpollel yXosuleii IpyNmbl: IPOTOHHPOBAHHE, SQHUPEI CHIBHBIX HEOP-
raHAYeCKUX KUCIIOT, 31eKTpO(GUIbHBINA KaTaiu3. Baknene npuMepbl CHHTETHIECKOIO UCIONB30-
BaHUs peakiuii HyKIeoQUIBHOro 3aMeleHus. MeToabl CHHTE3a aTKHIraloreHUO0B.

Peakiiuy 3 TUMUHUPOBAHUS.

KOHKYpeHIHsl C PeaKi|sMH HYKICOQHIBHOTO 3amelueHus. MexaHu3Mbl 3TMMHHAPOBAHHS
(El, E2). OcHOBHbBIE 3aKOHOMEPHOCTH IPOTEKaHHsS ITHX PEaKIMH: MpaBuIIa [odpmana u 3aiinesa.
Ucnonp30BaHKe peakiiii TMMHUHEPOBAHHS JUISl CHHTE3a AIKeHOB, JIHEHOB H aJIKHHOB.

Tema 3.2.I'a/10reHONPOH3BOAHBLIE ADOMATHYECKOI0 PsiAa

Copep:kanue. MexaHH3M PHCOSIUHEHUA-OTIIENNEHHs SN a;, IPUMEPBI PeaKLHil 1 aKTHBH-
pylolee BIHSHHIE IEKTPOHOAKLENTOPHBIX 3aMeCTUTeNIeH.

MexXaHH3M OTIIEIUICHUA-IPHCOSTHHEHHS Ha IIpUMepe NPEBPalIeHHsl raJoreH0eH30710B B (e-
HOJIBI ¥ @pOMAaTHYECKHE aMUHBI.

Pazgea 4. TUJIPOKCUJICOJAEPKAIIUE ITPOU3BOJHBIE
Tema 4.1. CiupThl

Conepsxanue. Crioco0bl CHHTE3a OJHOATOMHBIX CIIUPTOB: H3 AJIKEHOB, ATKUITATIOrCHA/IOB, C
HCIIONB30BAHHEM PEaKTHBOB I DHHBSApA, BOCCTAHOBICHHEM KapOOHMIbHBIX coeAuHeHHit. [Ipomb-
JIeHHBIE CII0COOBI CHHTE3a METaHOoJIa, TaHo1a.

CBoi#icTBa CIHPTOB.

Cruptsl, Kak crabsie OH-KHCI0THI M Kak 0cHOBaHUA JIbtouca. upbl CIHPTOB U HEOPraHH-
YecKuX KHCIOT (cepHoi, pocdopHoii, hocdopucroit). 3amelieHne ruApOKCHIBHON IPYIIIBI B CIHP-
Tax Ha rajiored. Peakis ciupToB ¢ rajoreHnaamu Gocdopa u XJIOPHCTHIM THOHUIOM. MeXaHU3M H
cTepeoxuMusi 3aMelnenus. Jlernaparanus cnupros. Okucnenue cnuproB. BakHeHinne METOIB! U
peareHThl, IPUMEHIEMBIE /IS OKUCIIEHHS CITMPTOB.

JIByXxaTOMHBIE CITHPTHI.

OcobeHHOCTH XUMHYECKHX CBOMCTB. IIpuMeHeHHE THOIIOB.

MeTobl CHHTe3a JMOJIOB: THAPOKCHIMPOBAHHE ATKEHOB, HCIIONIb30BaHME peakunu Pasop-
ckoro-Permne, BOCCTAHOB/IEHHE (,()-IHKApPOOHOBBIX KUCIOT HIH HX 3(QUPOB, BOCCTAHOBUTE/IBHAS JIH-
MepH3alus KETOHOB.

Tema 4.2. ®eHoJ1bI

Conepxanne. MeTosl cHHTe3a (JEHONOB: IIEJOYHOE IUIABJIEHHE COTEH CYIbHOKHCIIOT,
APHJITATOreHU/IOB, AMAa30COeIMHEHHH, KyMOmbHbIH Merox. CBoicTBAa (PEHONOB: KHCIOTHOCTB,
TAyTOMepHs, CHHTE3 NPOCTBIX M CIOXKHBIX 3(HUPOB, meperpynmupoka Ppuca, 37meKTPO(HIBHOE
3aMellenre, B TOM YHcie kapookcummposanue 1o Koisbe, popmunuposanue no Peiimepy-Tumany,
BunbeMeiiepy, Teperpynnuposka auiwioBbix 3¢upos ¢enono (Knsiisena), okucienue (peHOIOB,
apOKCHJIBHBIE Pa/IuKaIbL.

Pasnen 5. IPOCTBIE D®HPBI

Copnep:kanne. CHHTE3 U3 CIIMPTOB, AJIKEHOB M alKHIranoreHu108. CBOMCTBA: KOMIUIEKCHI C
kucnoramu JIplouca, paierieHde KHCIO0TaMHu, JIMTHHOPraHHIeCKMMU COeIMHEHUIMH, 00pa3oBaHue
nepekucei. Oxcupanbl. PacKppiTHe HUKIIA B OKCHPpaHax.
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Pasxen 6. ASOTCOJAEPKAIIME ITPOU3BOHLIE YIJIEBOAOPO/10B

Tema 6.1.HurpocoeanHenus

Conep:xanne. CuHre3 anupaTHUECKHX HUTPOCOCIMHEHHH: HUTPOBAHUE, PeaKUus ¢ HHTPH-
Tamu, OKHcIeHue amuuorpymmbl. CpoiictBa HuTpocoenuHeHui: CH-KHCIOTHOCTH, TayTOMEpHs,
KOH/IeHCAIMs ¢ KapOOHW/IbHBIMH COelMHeHnsMH. BoccTanoB/ieHne B aMuHbl. BaxkHeimue npome-
yTOYHBIE MPOAYKTHI BOCCTAHOBJICHHS! HATPOOEH301a B KUCIION H LIETOYHOH cpeJie.

Tema 6.2. AMHHBI

Conepxanme. CHHTE3: AIKHIMPOBAHHE aMMHAKa U aMUHOB, cHHTe3 ['aOpuaid, BOCCTaHOB-
JeHKE a30TCONAEPIKALIMX COeAUHEHH, BOCCTAHOBHTE/IbHOC AMHHUPOBAHHE.

CgoiicTBa aMuHOB. OCHOBHOCTb, PeaKIliy: alKHIMPOBAHKE, allHIMpOBaHue, HYKI1eopuibHOe
NpHCOeIMHEHHE K KapOOHMIBHOM rpyne. 3aiura aMHHOTPYIIbL. TepMUYecKoe pasyioKeHHe Iijl-
POKCHIOB TeTpaaJKuIaMMoHus no I'odpmany. BsanmozneiictBue nepBUYHLIX, BTOPHYHBIX H TPETHY-
HBIX aMH(pATHIECKHX M ApPOMATHYECKHX AMHHOB C a30THCTOH KHCI0TOR. OKucieHne aMHHOB. Peak-
[UH 31eKTPOPUIIBHOTO 3aMeleHHsl B OEH30IbHOM si/Ipe apOMaTHYECKUX aMHHOB.

Tema 6.3./luazocoenHeHNs

Conepxkanne. [lnazo- u aszo- coemunenus. Comu nuasonus. JIuasoTMpoBaHHe NMEPBHYHBIX
apOMaTHYECKHX AMHUHOB. ATEHTHI JHa30THpOBaHus. HUTpO3uMpOBaHHE BTOPHYHBIX M TPETHYHBIX
amuHOB. [ToBeeHHe comell TMa30HMs B LIEJIOYHOH Cpe/ie.

Peaxuuu aua3ocoeMHEHHH C BBIICNCHUEM a30Ta. TepMHUYECKOe Pas/IoKeHHE aphIIHa30HHA
(peakuus Illumana u obpa3oBaHue (PEHOJIOB), PeaKlUs C HOAMI-HOHOM, 3aMEIeHHE JHa30rPyIIIibl
Ha BoopoJl. Peakuus 3aHameRepa /Uis BBEACHHS TaloreH-, IIMaHO-, HUTpOrpyni. Peakunn auaso-
coeqMHeHuil Ge3 BBIJENEHHs a30Ta: BOCCTAHOBIEHHE, azocodeTaHue (TpeOoBaHMs K a3o- U JHa3o-
komroHenTam). [IpuMepsl a3okpacuTenen (METHIOPAHIK).

Paznen 7. KAPBOHUJIBHBIE COEJJMHEHMA

Copnep:kanne. MeTop! NONYYEHHs! allbJETHI0OB M KETOHOB: OKHCIICHHE CIIMPTOB, 030HOJIN3
ANIKEHOB, MCIIOIB30BaHNE PeaKlHil THAPOOOPUPOBAHHS, MArHMHOPraHHYECKHX COeIHHEHHUH, Kynpa-
TOB, OKHCIMTENBHOE paclIerUIeHHe IHOJIOB, NMHHAKOJMHOBAs IMEperpyniupoBKa, BOCCTAHOBJICHHE
KapOOHOBBIX KHCJIOT M MX IIPOH3BO/IHBIX, IIHPOJIH3 COJlel KapOOHOBBIX KUCIIOT, THAPOJIU3 2eM- Ara-
norenuoB, peakuus Kydeposa, Baxep—npouecc', ruapodopmMunpoBanue ankeHoB. CHHTE3 KapOo-
HUJIBHBIX COEIMHEHMH C IOMOIIBIO PeaKiii KOHAEHCALMWH, C HMCIOJb30BaHHEM aleTOyKCYCHOIO
s¢upa. Ocobble ciocoObl CHHTE3a APOMATHYECKUX KAPOOHMIBHBIX COCIMHCHUH.

CTpoeHne anbJeruioB U KeTOHOB. DU3HYECKHE CBOMCTBA AlbICTU/IOB, CPABHEHHE CO CITHP-
tamu. CpaBHEHHE YHEPTHil OJJMHAPHBIX H ABOMHBIX CBA3EH YIIIEPOA-YIIEPOI U yIIIEPO- KUCIOPO.

[IpucoenuHenre HYKIeoDUIOB K KapOOHHIbHON rpymme. Pasmuune B peakmoOHHOH Criocod-
HOCTH MEKIy anbaerugaMd U ketoHamu. Ddexrtsl 3amectuteseit. OOpaTuMOCTh peaKiuy, Mexa-
HE3M. TIpuMepsl peakumii: THApaTals, MPHCOeIMHEHHE CIIUPTOB, THAPOCY Ib(QUTa HATPHS, LIHAHH-
CTOr0 BOJIOPO/IA, ALETH/IEHOB. [IpHcoeMHeHHe a30TUCTHIX HyKIeo(huIoB. Mmunbl. OKCHMBI, rujpa-
30HBL. Y pPOTPOINHH.

Peaxiiusi KapOOHUIIBHBIX COeTMHEHHUH ¢ MarHHi- ¥ THTHHOPraHHYECKHMH COCIUHEHUAMH.

BoccranoBieHHe KapOOHWIBHBIX COEJIMHEHHI, OCODEHHOCTH WCII0JIb30BAHUS LiAlH; u
NaBHy. [Ipespatienue C=0 rpynnsl B CHo.

Peaxnus Kannuuuapo.

Peaxnuu, poTeKaroliye yepe3 00pa3oBaHue €eHOIBHOH GOPMBIL.

Bausaue C=0 na xucnotHocts o-CH caseil B kapOouusbHbix coemunenusax (KC). Cpasue-
aue kucaotHoctd KC u cnuproB. EHonM3amws, katanu3upyemMas KUCJI0TaMU ¥ OCHOBAaHHSAMH.

["anorenvpoBanue KapOOHUIBHBIX coeluHeHui. ['anopopmuas peakuus.

AJTBI0JIbHAS KOHIEHCAIMS B KHCIIOH H wenouHol cpene. Kpororoas konaencauus. Ilons-
THE «METHUJIEHOBOM» M «KApOOHUJIBHOW» KOMMOHEHTHI. HelocTaTku KiiacCH4yecKoro BapHaHTa allb-
JI0JIbHO-KPOTOHOBOM KoHAeHcauuu. HanpapienHas anbobHas KOH/ICHCAIHs.

Peakuus [lepkuna. bensouHoBas KOHACHCALUS.

a,B-Henpenenbuble anpaernasl 1 Ketousl. Crioco6s! cunTesa. Peakuuu 1,2- u 1,4- npucoenu-
HEHMs Ha IPMMEPE AMUHOB, IAAHHCTOTO BOJOPO/1a, METAJTIOPraHUYECKHX COEIMHEeHHH,
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Oxkucnenue kapOOHMIBHBIX coenuHeHUH. Vcnonp3oBanue XpoMaToB, MmepMaHraHaTa Kasius,
coneit cepeOpa, aBTOOKHCIICHUE allbJIErHIOB.
Cnoxuo3(pHupHAas KOHAEHCAIIUS.

Pa3znen 8. KAPBOHOBBIE KUCJIOTbI U UX ITPOU3BO/IHBIE

Conepxanne. CriocoOpl cHHTe3a KapOOHOBBIX KUCIOT: OKUCIICHHE CIUPTOB, KAPOOHHIBHBIX
COEIMHEHUH, HENpe/eNbHbIX H AKWIAPOMAaTHYECKUX COCAMHEHHH; T'HAPOIM3 HUTPUIIOB H APYTHUX
NPOM3BOJIHBIX; UCIIOJIB30BAHHE METAINIOPraHUYECKUX COEIMHEHMI; CHHTE3b] C MAJIOHOBLIM M alleTO-
YKCYCHBIM 3GHpOM, ranodopMHasi peaklns; IPOMBIIIICHHBIC CIIOCO0OBI CHHTE3a BAKHEHIIINX KHUCIIOT.

Baxneiimue cpoiicTBa kapOoHOBBEIX KHCHOT. CTpoeHune KapOOKCHIBHOM rpymmbl. Pu3MKO-
XMMHYECKHE CBOMCTBA KHUCIIOT: aCCOIMALINS, TUCCOIMAIIMSA, BIUSHUE 3aMECTUTENEH Ha KMCIOTHOCTD,
3aMelleHHe M'MIPOKCHIBHOH TPYINIbl, BOCCTAHOB/ICHHE, CUHTE3 NMPOM3BOAHLIX. Jlekapbokcumuposa-
Hue: tepmuyeckoe, no Konsbe, peakuus bopoauna-XyHcamkkepa, MHPOJIHTHYECKAsS KeTOHH3ALUS.
Peakiuu no a-aromy (I'enns-Ponbrapa-3eTnHCKHR).

ITpousBoanble KapOOHOBBIX KHCIOT. ['anorenanruapuasl. CHHTE3 XJIOpPaHTHIPHIOB M3 KH-
CIIOT.

AHruIpH/I6l KapOOHOBBIX KUCIIOT U KeTeHbl. BaxkHelmme cBoiicTBa. Croxkubie 3¢upbl. CHH-
Te3 U CBOMCTBA.

Cunrte3 aMu10B KapOOHOBBIX KHCIOT. CBONCTBA: THAPOIH3, AETHApATALHs, BOCCTAHOBIICHHE.
Hutpunsl. Cuntes. CoiicTBa: ruiponu3, KuciaotHoctsh a-CH cBsseit.

Henpenenprbie kucnorel. Cuntes: peakuuu Kuesenarens, Burtura, Ilepkuna, Xeka, u3 f-
OKCHKHUCIOT. HPEL

JIByxocHOBHbIe KUC/IOTEL. CHHTE3 BaKHEHIINX AUKApOOHOBBIX KUCIOT. OCOOEHHOCTH XMMH-
YECKHX CBOMCTB M MCIONBb30BaHHE B CHHTe3e. CHHTE3Bl C HCIOIB30BaHHEM MaJOHOBOTrO 3dupa.
@ranesas u TepedraneBast KUCJIOTHL, NOJIyYeHHE B IPOMBIILIEHHOCTH. DTAIMMHUI H €ro HCIOJb30-
BaHUE B cuHTe3e. @ymapoBas H MalleHHOBAsI KUCIIOTHI, HX 3(HPBI M UCIIOJIL30BAHNE B CHHTE3E.

Pasgen 9. TETEPO®YHKIIMOHAJIbHBIE COEJAHHEHUS

Tema 9.1. F'HAPOKCHKHCIO0THI

Copeprkanmne. o, B, Y-ruapoKCHKUCIOTHL. CrocoObl MONYYeHHS: M3 raJoreHo3aMeméHHBIX
KHCJIOT (ruaponus), U3 KapOOHHMIBHBIX COEJMHEHHH 4Yepe3 TI'HAPOKCHHHTPHIBI (0t-
rupoKcukHcioThl). [Tomyuenne B-ruapokcukucior no peaknuu Pehopmarckoro.

DusuyecKkHe U XUMUUecKHe cBoHcTBa. OCOOEHHOCTH CBOMCTB O-, -, U Y-THIPOKCHKHCIIOT.
Jlaktuael. JlakToHsl. Monounas kucnora. BurHble Kucnotsl. CTepeon3oMepHs MOJOYHBIX M BHH-
HBIX KHCIIOT.

Tema 9.2. AMHHOKHCJIOTBI, MENTHABI H 0eJIKH

Conepxanue. o, B, y-amunoxkucnotsl. Kondurypauus npupoassix L-amunokucnor. Amdo-
TEPHOCTb, M303JIEKTPHYECKas TOUKa. DiaeKTpodopes.

Xumuyeckue coiictsa -COOH u -NH; rpynn. Xenarsr. Beraussi. [Tosenenne npu Harpesa-
HUH (Cp. ¢ OKCHKHCI0TaMK). CHHTE3 CIOKHBEIX 3QUpoB ¥ N-alMIHpOBaHHE — MYTh K HENTHIHOMY
CHHTE3Y

Baxxnelimme crmocoObl CHHTE3a aMHHOKHCIIOT: U3 FalOreHKapOOHOBbIX KHCI0T. benkn. YeTsi-
p€ YPOBHSI OpraHU3allii HATUBHBIX OEJIKOB.

Tema 9.3. OKCOKHCIOTBI

Copnep:ranne. CpoiicTsa aneroykcycHoro adupa (AYD). Tayromepus. Biusaue pacTBopH-
TEJIEH Ha I0JIOKEHHE paBHOBecHs. CHHTE3bI ¢ Hcnoabp3oBanneM AYD. KeToHHOe M KHCIOTHOE pac-
mernieHne. AYD. JlnannoH AY D U ero paszenbHoe alKUIHpOBaHKE,

Tema 9.4. Yriuesoabl
Conepaxanne. Knaccuduxanus yrieBoso: mo konudectsy atomoB C; mo Hamnuuio C=0 unu
CHO rpynn; 1o KoaM4ecTBY IMKIHYECKHX (HParMeHTOB. Alb03bl M KeTo3bl. CTEpeOXHMHUS aTbI103



11

¥ Keto3 B mpoekuusax Pumepa. [{ukmuyeckue noayaneTaid albIoreKcos: [JIFOKOIMPAHO3bl | IO~
koypaHo3sl, 0- u B-aHomepsl. Popmy:ibl Xeyopea /1S aHOMEPHBIX MOHOCAXAapH/OB. CrepeoxumMusl.

Kospuaro-1LierHas TayTOMepUs yIjieBOJ0B. DIMHMEphI, aHOMEPbI, MyTapOTallA. XUMHYECKHE
CBOICTBA IUIIOKO3BI Kak anpaerupocnupra: D-(pykroza Kak NpeacTaBHTE/Ib KETO3. JlncaxapHuIbl.
MaJisT03a, 1IeIUI00HM03a, J1aKTo3a, caxapo3a. BoccTaHaBIMBAIOIIME M HEBOCCTAHABIMBAIOIINE caxapa.
[lonmmcaxapuasl - Kpaxmall, TIMKOTeH, LEJLI0I03a, HHTPOKICTIATKa. BHCKO3HOE BOJIOKHO, TPOU3-
BOJICTBO Oymarm.

Copaep:kanue J1a60paTOPHBIX 3aHSATHI 110 IHCUMILTHHE
Paszen 1. BBEAEHUE. OCHOBHBIE ITOHATHS. METO/IbI BBIJIEJIEHUSA U OYUCTKHU
OPI'AHUYECKHUX BEHIECTB.
Copepxanne. IIpocras meperoHka npu arMoc(epHOM aBJIeHHH. DKCTPAKIHS TBEPHBIX BEILICCTB.
Ompejie/ieHNe OCHOBHBIX (YH3MKO-XHMHYECKHX nokasaTesieil OpraHM4ecKuX BelecTB (TeMreparypa
[IaBIICHUS, TOKA3ATeNb IPEIOMICHHS).

Pasnen 6. A3OTCOIEPKAILIUE MPOU3BOJIHBIE YIJIEBOAOPO/10B.
Tema 6.3. /InazocoeIHHEHHS.
Copepsxanue. Cunres f-HapTonopanxa

Pa3znen 8. KAPBOHOBBIE KHUCJIOTBI.
Tema 8.3. ApomaTu4yecKue KapOOHOBbIE KHCJIOTBI.
Copnep:kanne. CuaTe3 OEH30MHOM KHCTIOTHI

5. OIEHOYHBIE CPEJCTBA JIUIsA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOUYHOM ATTECTAIIMH 110 UTOI'AM OCBOEHMA JUACHHUITITIMHBI
1 YYEBHO-METO/JMYECKOE OBECIIEYEHHUE CAMOCTOSTEJbHON PABOTbI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb OCYIIECTBJIAETCS [0 Pe3y/IbTaTaM MPOBE/CHUS CICAYIOIIHX KOHTPOJIb-
HBIX MEPOTIPUSATHH:
PeiiTuHr-koHTpoab Nel
Tempbl: AlKaHbl, AJIKeHBI

1. HanumuTe peakiiuu nojaydeHus 2-MeTHIINponaHa:
1) Ilo peaxnuu Bropua
2) Ilo peakuun [lroma
3) Ilo peakuuun Konnbe
Jlns 2-MeTH/INpOIaHa HANHMIIMTE PEAKIMH: IaJloreHUPOBAHUs, HUTPOBAHHA, cybhOOKHCIEHHS, Jie-
rUIPUPOBAHHS, TOPEHHS.
Jlns Becex peakuuit yKaKuTe YCIOBUS POTEKAHUSA.
CocTraBbTe BO3MOJKHBIE PEaKITHH, IIPOXOISIIHE IIPH KPEKUHIe 2-METHIINPONIaHA.

2. [Nonyuute 2-MeTHIOYTEH-2 M3 COOTBETCTBYIOIIErO CIUPTA, rajoreHonpoH3BOAHOIO, JIMrasoreHo-
npou3sBoHOro. Jliist mojay4eHHOro 2-MeTHI0yTeHa-2 HAlUIIATE PEaKIHMK C BOJOPOJIOM, paCTBOPOM
Gpoma, GPOMOBOIOPOJOM C MOJYYEHHEM IPOIYKTA I10 TpaBHITy MapkoBHHKOBA M IPOTHB TpaBHIa
MapKoBHHKOBA, BOZOH, OKMCIIEHHs B MATKHX H JKECTKHX yC/IOBHSX, TIOTMMEPH3ALIAH. Jlnst Beex pe-
AKIHil yKa)KUTe YCJIOBUS IPOTEKAHMA.

3. Hamuiure ypaBHeHHs peakiui, COOTBETCTBYIOIIMX CXEMaM:
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1) CH,COONa——CH,——> A—C,H,—>C,H, »CoH >»CO,
2) Oran—A—xnopatrai—A—sTaHon—A—1,2-mbpoMiTan—A—oranuo-1,2

PeliTHHr-KOHTpOIBL Ne2
Tempr: ATKHHBI, ApoMaTHYeCKHE YIiIeBoI0Poabl, ['a/10reHONpOU3BO/IHbIE YI/IEBO0POIOB

1. Hanummre peakuuy nosydenus aueTHiIeHa U3 MeTaHa U KapOuja kabims, M3 anernsena mouy-
YUTE NPONHKH (B ABE cTaquu). J1s mponyHa HAIMIIATE PeaKiHu:

1) GpomupoBanus

2) ruapoOpPOMUPOBAHHS

3) runppatauum

4) ruapupoBaHus

5) OKHCJIeHHs EPMAHTaHATOM Kallis B KUCIIOl cpene

6) LHKJIMYECKOH TpUMEpH3alHU

2. Iomyunre Genson u3 aueTniieHa. U3 GeHsona momyduTe 0-HUPOTOIYOT M A-HUTPOTONYOIL. OHO
13 BemecTB (JI000€) OKUCIIHTE IEPMAHTAHATOM KalIHsi B KUCIIOH cpeJte.

3. a) Ilomyunre 2-xnopnpoman M3 NpomaHa, NPOIMIEHA, COOTBETCTBYIOIIEro crupra. M3 2-
XJIOpNponana IoJIy4uTe CIHUPT, NPOCTOH 3hup, CI0XKHBIL 3bUpP, HUTPOCOEAMHEHHE, HUTPHII, aMHH,
aJIKeH.
0) [Monyunte 6pombenson u3 Gensona. [as GpoMOeH30/1a HAMKIINTE PEAKIIHH:
¢ BoAHBIM pactBopom NaOH
1) ¢ CH3;0Na
2) ¢ CHs3Br + Na
3) ¢ CH3Br (B npucyrctuu AlBrs3)

Peiitunr-konrpoas Ne3
Tembr: Ciuprel, @enoisl, Kapbonnabubre coeqnnenns, Kap6oHoBbie KHCI0THI

1. Hanuumre peaknuy nomydenus 2-0yTaHolna U3 ajiKeHa, TaloreHONPOH3BOAHOTO, KapOOHHUIIBHOIO
coenunenus. J[na 2-0yTaHo/a HANKIINATE PEaKIHH:

1) MeranauuecKkum HaTpHEM

2) ¢ YKCYCHOM KHCIOTOH

3) ¢ XJIOPOBOAOPOIOM

4) nerujaparanuu (BHYTPHMOJEKYIAPHOH H MEKMOJIEKYIAPHOI )

5) OKHCIeHHMs IepMaHIaHATOM KalHsl B KHCJION Cpejie I OKCHIOM Me/i

2. OcymiecTBHTE ClIeIyIOIINE IPEBPAICHHS:
NaOH C,H.I HNOg H,50,
benon » A » B — B

3. Ha 1,1-muxnopnponaH noaeHcTByiiTe H3GBITKOM BOIHOIO PACTBOPA LIEIOUH. [Tonyuennslit mpo-
IYKT BBEJHTE B PEAKLIHIO:

1) ¢ meranonom (CH3;0H)

2) c cununbHOM kucnotoi (HCN)

3) crunpocynspurom Hatpus (NaHSOs)

4) ¢ amMMua4HBIM pacTBOpoM okcHua cepeGpa ([Ag(NH;);]OH)

5) ¢ BOAOPOIOM
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4. Jlnst mpoIaHOBOW KUCIIOTHI HAMNMIIMTE PEaKIMH IOJYYEHUs aHTHApUa, rajoreHaHruapuia,
amuza, HuTpuna. J{is GeH30MHON KHCIOTHI HAMMUINTE PEAaKIHIO MOJTYYeHHs CJIOKHOro dupa.
JIns maBesieBOM KUCIIOTHI HAITMIIUTE PEAKLIUIO MMOJTYYEHHs COJIH.

10.

g 8

12,

13.

14.

15.

5.2. IIpomMexkyTO4HASI ATTECTALHS 10 HTOraM OCBOEHHS THCIHIIHHDI

Bonpoce! A5t TOArOTOBKH K 3a4€Ty
['omonoruueckuit sy ankanos. CrpoeHne u o0imas XapaKTepHCTHKA CBOMCTB. Peakiuu 3a-
MEIIEHHs: TaJIOreHHPOBaHUE, HUTPOBAHHE.
["omonorudeckuii psa ankeros. CTpoenue u o0las XapaKTepUCTUKA CBOHCTB. Peakunu siek-
TPOQHUIBHOTO IPUCOETHHEHUS.
Hanpasnenue NpUCOeMHEHHsS KUCIOT K HECHMMETPUUHBIM alkeHam (IpaBujio MapkoBHH-
KOBa U €ro coBpeMeHHoe oObsicHeHHe). CTpoeHHe, OTHOCUTEIbHAs YCTOWYUBOCTE U peaKiu-
OHHas coco6HOCTL KapOkaTHoHOB. [TepexucHslii addext Kaparua u ero obpiacHenue.
PeakiMu BBICOKOTEMIIEPATYPHOrO TAJIOTeHUPOBAHUS anKeHOB. CTpOeHHE M OTHOCHTEIIbHAs
YCTOWYHBOCTD PAJUKaIOB AJIJIMIBHOTO THIIA.
OKHCIeHHE U 030HOJINA3 ATKEHOB.
MoHOMepBI, OTUTrOMepsl, noauMepsl. [lonuMepHu3alus U COMOIMMEpH3alLis alKeHOB U ue-
HoB. [ToHATHE O HATYpalbHOM M CHHTETHYECKOM KaydyKax.
CrpoeHHe CONpsKeHHBIX AueHoB. Peakiuu 1,2- u 1,4-mpucoe/iMHEHNs K IHEHOBBIM YIJIEBO-
J0poaaM. 3aBUCHMOCTh HATPABICHHs MPHCOEINHEHHS OT TEMIICPATyPbl.
[omonoruueckuii paa ankuHoB. CTpoeHHe U 00IIas XxapaKTepHcTHKa CBOUCTB, Peakiun npu-
COeMHEHHs BOJOPOia, FaloreHoB, raloreHoBogopoaos, kuciot u HCN.
CTpoeHHe ¥ MPUYMHA KHCIbIX CBOMCTB aJKMHOB C KOHLEBOH TPOHHOM cBsi3bio. [lonmyueHue
aneruieHHI0B. [IpucoeMHeHne CIMPTOB ¥ BOJIBL.
AnMIUKIMYecKre yriaeBoaopoibl. CoBpeMeHHbIE IPe/ICTABICHUS O CTPOCHHH IIHKIIOAIKaHOB.
KoHngopmanuu HUKIOreKcaHa.
XuUMUYECKHE CBOMCTBA IHKJIOAIKAHOB: THAPHPOBAHUE, raJOT€HHPOBAHHE, T'HIPOraloreHH-
poasHue. CBsi3b MEK/Iy CTPOSHHEM U PEaKIMOHHON CIOCOOHOCTHIO [IMKIIOAIKAHOB.
Ctpoenue GeH3oua 1 00LIas XapaKTePUCTHKA CBOMCTB apOMaTHUECKUX yIJIeBOA0poaoB. Me-
XaHHU3M IEKTPO(PUIBHOIO 3aMEIIEHHS.
Peaknuu rajoreHupoBaHMs, HUTPOBAHUS, CYIb(OUPOBAHMS, ANKUIHPOBAHMS WU AIMIHPOBAHHS
Henzona.
BrnusiHHe 3aMecTHTeNEd HA HAIpaBlIeHHE W CKOPOCTH JIEKTPOPUIBHOIO 3aMelleHus B apo-
MAaTHYECKHX COEIUHEHMSX; aKTUBHPYIOLIHE U JIe3aKTUBUPYIOIIHE O-, [1- OPHEHTAHTBL.
BrnusHue 3amecTHTe/Iel HA HANpPaBICHHE U CKOPOCTH IEKTPO(PHILHOrO 3aMelleHHs B apo-
MaTHYECKHX COEIUHEHUSX; J€3aKTHBHPYIOIIHE M- OPHEHTAHTHI.

16. luzamenieHHbIe OEH30JIBI: COTJIaCOBaHHAs W HECOTIaCOBAHHAs OPHEHTALUS.

17.

18.

19

ITosyyeHne W3 rajoreHajKaHoOB: CIIUPTOB, MPOCTHIX U CIOXKHBIX 3QHPOB, HUTPUTOB, HUTPHU-
110B, aMMHOB. Peakiuu rajoreHankados ¢ merautamu (Na, Mg).

[TonyyeHne MarHMHOPraHMYeCKUX CoelMHeHnH (peakTusbl I'puHbspa). VIX cTpoeHne U CBO-
CTBa: B3aHMOJEHCTBHE C ALCTHJICHOBBIMH YTIJEBOJOPOJAMH C KOHUEBOH TPOHWHOM CBA3BIO,
CIMPTaMH, KHCIOTaMH, KApOOHUIBHBIMH COSTHHEHUAMH, THOKCHIOM YTJIEpOJIa.

Ctpoenue 0HOATOMHBIX CIUPTOB. CIMPTHI KaK acCOIMHPOBAHHbIE KuAKocTH. [IpuunHa Ku-
CIIOTHOCTH crupToB. Peaknuu oOpa3oBanus aJKOrojaToB.

20. XuMHuUeCKHe CBONCTBA CIIMPTOB: PeakKi[iu C raJoreHoBojopoaHbIMHU Kucnotamu, PCls, BHYT-

21.

22.

pH- H MEKMOIIEKYJISIpHAas IerHApaTalus, aluIHPOBaHHE H OKUCIICHHE.

[TonyyeHHe CHUMMETPHYHBIX U HECUMMETPUYHBIX MPOCTHIX 3(UPOB (MJIaHHPOBaHHE CHHTE3a
BuibsiMcoHa). XUMHUYECKHE CBOMCTBA MPOCTHIX 3()HPOB: OCHOBHOCTH, 0Opa3’oBaHHE OKCO-
HHEBBIX KOMIUIEKCOB, PacIlEIICHHE.

Onunoaromubie Genomnsl. [IpuurHa KUCIBIX CBOHCTB (EHONOB. DNEKTPOPUILHOE 3aMEIIEHHE
B AP0 (PEHOIIOB.
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24,

25.

26.

27

28.

29.

30.
31.

32,

33

34.

35

36.

37.

38.

39.
40.

41.
42,

43,
44.
45.

46.

47

48.

49
50
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. CTpoeHne HUTPOrpymisl. TayroMepHbIe NPeBPAICHHS HUTPOAIKAHOB. [ToABMIKHOCTE BOZIO-
poja MpH Gi-yriaepoaHoM atome. Boceranosienue HUTPOCOETHHEHHH

CTpoeHHe aMUHOB: MMOPHIM3AIMS aToMa a30Ta, KOHQHUIypalMs MOJIEKYJIBl aMHHA, MEKMO-
JIeKyJIpHBIE BOAOPOAHBIE CBA3H. CBsI3b MEXKLY CTPOCHHEM U OCHOBHOCTBIO AMHHA.

Peakiiyi aMEHOB ¢ KHCIOTAMH, alKHIMPOBAHUE U ALMIMPOBAHHE aMMHOB, Peakiiy ¢ a30TH-
CTO# KHCI0TOM. Peakiun apoMaTH4eCKUX aMHHOB C aJIb/IETHIaMH.

JIuaszocoeIMHEHHs: CTPOCHHE H MOJTydeHue. PeakInu ¢ BbIICICHAEM H Oe3 BBIICNICHUA a30Ta.
CTpoenue KapGOHMIBHOH TPYNNbL. XHMAYECKHE CBOHCTBA anuarnuecknx KapOOHMIIBHBIX
COeIMHEHHIT: TPHCOSIMHEHUE CIIUPTOB, THAPOCYIb(QHUTA HATPHS, CHHAIIBHOH KHCJIOTDI, MATH-
xyopucToro pocdopa, peakTuBoB I puHbspa.

PeakiMy albIETHA0B U KETOHOB ¢ aMMHAKOM M €r0 IMPOMU3BOJAHBIMH: THAPA3HHOM, THAPOKCH-
JIaMHUHOM, (eHHITHIPa3HHOM.

[IpuurHa PeaKkIMOHHOH CIOCOOHOCTH BOIOPOAA y OL-YTICPOJHOTO ATOMA. KeTto-eHobHas
TayTOMepHs. MeXaHH3M allb/10/IbHO-KPOTOHOBOH KOHJICHCALIHH.

OKHCIIEHHE ¥ BOCCTAHOBJICHUE aNbIEruIoB i KeToHOB. Peakiusa KanHuIapo.

CTpoeHHe ¥ OCOOEHHOCTH XMMHYECKUX CBOHCTB O,[3-HENPEEbHbIX allbACTH/I0B H KETOHOB
(peakiuu 371eKTPOGUIBHOTO H HyKIEOPHIBHOTO PHCOEUHEHHUS).

PeakIMOHHAs CHOCOOHOCTh ApPOMATHYECKHMX albJETH0B H KETOHOB B PEAKIMAX HYKIICO-
GUIBLHOTO TPHCOEAUHEHHS (PEaKIHs ¢ CHHMIBHOM KHCJIOTOH THAPOCYI(GUTOM HATPHS).
OxHClIeHHe U BOCCTaHOBJICHHE.

PeaKiiy KOHIEHCALJUH apOMATHYECKHX AlbJerHI0B U KETOHOB: KOH/IEHCalus ¢ amnpariye-
CKUMHM aIbJIerHIaMi ¥ KeToHaMH, peakius [lepkuHa, mepekpecTHas peaxuus KanHHIIIApO.
X MeXaHU3MBI.

Crpoenue KapOOKCHIBHON TPYIIbl W KapOOKCHIAT-aHHOHA. KuciroTHbIE CBOHMCTBA OJHOOC-
HOBHBIX KapOOHOBBIX KHCIOT. Peakiuy KUCIOT ¢ MeTalIaMH, HIeT04aMH, kapOoHaTamu, pe-
aktuBamu [ puHbspa.

Peaxuus srepudukaimu. JlekapboKCHIMpoBaHHE U BOCCTAHOBICHHE KUC/IOT.

[losydyeHHe TPOU3BOAHBIX KHCIOT: COJIEH, AMU/IOB, HUTPHIIOB, AHTHIPHIOB A raJIOrCHAHIHI-
PHIOB, CIOKHBIX 3GupoB. [ MIPOIH3 MPOU3BOJHBIX KHCIOT.

OCo6EHHOCTH XUMHYECKHX CBOHCTB O,B-HEnpeaenbHBIX KHCIOT. AKPUIOBas H METAKpHIIO-
Basi KUCJIOThI, aKPUITOHHUTPHIL

OcoOeHHOCTH (PU3MYECKHX M XMMHYECKHX CBOHCTB JBYXOCHOBHBIX KHCIOT. Kuc1oTHOCTD.
Peakuun nexapOOKCHIMPOBAHHUA.

ManoHOBBIH 3Up U CUHTE3BI HA €r0 OCHOBE.

KHcnoTHBIE CBOMCTBA apOMATHYECKAX KapOOHOBBIX KHCIOT. BiusiHue MPHPOJIBL U Pacrioo-
JKEHHs 3aMEeCTHTeNeH Ha CHILy KHCJIOT.

['HAPOKCHKHCIIOTBI: OCOOEHHOCTH XMMHUYECKHX CBOHCTB O, 3,Y- THAPOKCHKHCIIOT.
AMMHOKHCIIOTEL: OCOOEHHOCTH (PM3MYECKMX M XHMHYECKHX CBOMCTB 0,f3,y- AaMHHOKHCIOT.
bunonspHbli HOH.

VriaeBobl: Kiaccu(UKamus, CTpoeHue, KOHQHUTYparHs.

MoHocaxapu/ibl: [JII0K03a U GpyKTo3a.

XuUMHUYeCKHe CBOICTBA YITIEBOJOB: BOCCTAHOBIEHHE, OKHCIICHUE, PEAKIHK ¢ CHHUIBHOH KH-
CJIOTOH.

AnKunupoBaHHe, aUIMPOBAHKE YITIEBO/IOB,

. B3anMmoielicTBre YIVIeBOJOB C MPOM3BOAHBIMA aMMHaKa (THIPOKCHIAMUHOM, (eHHITHIpa-
3HHOM).

JlucaxapuIpl: JIaKTO3a, MaibTo3a, Hel1obuosa, caxaposa. CTpoeHHE, CBOHCTBA H pacrpo-
CTpaHeHHe B IIPUPOJIE.

. Monucaxapuapr: kpaxman. CTpoeHue, CBOUCTBA U PaCPOCTPAHEHHUE B IPUPOAE.

. TTonucaxapumbr: nenonosa. CrpoeHue, cBOICTBA
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5.3. CamocTosTe/IbHASE padoTa 00y4aK0merocs.

CamocTosTeabHasi paﬁoTa — BaKHeHIIaa COCTABIAOLIAS OﬁpaBOBaTeHBHOFO nponecca, oI1-

pereaoias B KOHEYHOM HTOI€ CTEIIEHb YCBOCHHA CTYJEHTOM TCOPETHYECKOro MarepHalia. B npo-
necce OCBOCHHA Kypca OpFaHH‘IeCKaH XHMHS CaMOCTOATEIbHAA pa60Ta 3aKITHOYA€TCA B CIICAYIOICM:

1. TlogroroBka K TEKLIHSM C UCIOIB30BAHHEM KOHCIIEKTOB M PEKOMEHIOBAHHOM JTHTEpPaTyphI.

2. TloxaroroBka K 1abOpaTOPHBIM 3aHATHAM U 0(OpMIIEHHE OTHETOB MO JIabopaTOpHBIM paboTam
C HCIIOJIB30BAaHHUEM PEKOMEHJ0BaHHOH ureparypsbl (yueOHoro mocoOus st BBIIOTHEHMS
naboparopHbIX padbor).

3. TloaroroBka K TeKylieMy KOHTPOJIO (pelieHue 3aj1a4). BapuanTs! 3agaHuil npeacTaBieHbl B
PEeKOMEHI0BaHHBIX cOOpHHUKAX 3a/1ad.

4. H3ydeHune HEKOTOPBIX pa3/esiOB JUCLHUIIIMHBI, KOTOPBIE B JIEKIIHOHHOM KypCe He paccMOoTpe-
HBI WIH PaCCMOTPEHBI HEJIOCTATOYHO MOJIHO. [Ipu 3TOM MCnonb3yercs peKoMeH10BaHHas JIH-
Teparypa.

5. TloaroroBka K MpOMEkKYTOUYHOMY KOHTPOJIIO C HCIOJIB30BAaHHEM PEKOMEHJIO0BaHHOHN JUTEpa-
TYpbl, KOHCIIEKTOB JIEKLHH, OTYETOB 0 j1ab0opaTOpHbIM paboTaM M COIJIACHO MEPEYHIO BO-
MIPOCOB /ISl TPOBEACHHUS TPOMEKYTOYHOTO KOHTPOJIS.

Pazjensl QUCHMILIMHEL U CAMOCTOSITEIBHOTO U3y4eHUS

1. Pazgen 1. Tema 1.3. @u3uyecKkue METOAbI aHAJIM3a OPraHUYECKUX BEILECTB

2. Pazpmen 2. Tema 2.5. AMUIMKIHYECKHE YTIIEBOI0PO/IbI

3. Paszgen 3. 'ayloreHnpou3BoAHBIE

4. Pazgen 5. IIpocTeie a¢upsl

5. Paznen 6.Tema 6.1. Hutpocoegunenus

6. Paszmen 9.Tema 9.1. 'MAPOKCHKHUCTIOTHI

7. Pazmen 9.Tema 9.3. OKCOKHUCIIOTEI

8. Paszpmen 9.Tema 9.4. YruneBozs!

®onn  omeHouHbIX Marepuanos (POM) g npoBeleHHS — arTecTalli¥  YPOBHSA

copMHUPOBAHHOCTH KOMIETEHIMI OOydyaromMxcs MO JUCHMIUIMHE O(OPMIAETCH OTAEIbHBIM
JOKYMEHTOM.

6. YYHEBHO-METO/JUYECKOE H HTHOPOPMAIIMOHHOE OBECITEYEHHME JIMCLIUII-

JIMHBI
6.1. Kuuroobecne4eHHOCThL

HaumeHOBaHHE JIUTEPATYPRI: ABTOP, HA3BAHHE,

KHUI'OOBECITIEYUEHHOCTb

Hanwuue B anekTponHoM Katanore 35C

["on w3nanua

BWUI H3OAHUA, H3OATEIbCTBO

OcHoBHas nuTepatypa

1. 3ypabsan, C. 3. Oprannyeckas XUMHS :
yuebuuk / C, D. 3ypabsan, A. I1. Jly3un ; noa
pea. H. A. TrokaBkuHoit. - Mocksa : [D0TAP-
Menua, 2019. - 384 c. : un. - 384 c. - ISBN
978-5-9704-5296-7.

2019 https://www.studentlibrary.ru/book/ISBN978597

2. Kapnos, C. C. 3agauu o oduemy Kypcy
OpraHUuecKoi XMMHH ¢ peleHnaMu 1 Oaka-
J1aBpoB : yyeGHoe nocobue / Kapnos C. C. ,
Hypues B. H. , Tepenun B. H. , 3aiiuesa I'. C.
- 3-e u3x. - Mocksa : JlaGopartopus 3HaHuUiA,
2020. - 496 c.

2020 https://www.studentlibrary.ru/book/ISBN978500

1018940.html

3. Epmonaesa, Enena BaaumosHa. KoHTpOIB-
HbIE 3aJaHus Mo opranuyeckoit xumun / E. B.
Epmonaesa, M. C. Axuypuna, JI. A. JlyneHkosa
; BraguMmupckuil rocy 1apcTBEHHbIH YHHBEPCH-

2009

http://e.lib.vIsu.ru/bitstream/123456789/1327/3/0
097 L.pdf
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tet (Bal'Y), Kadenpa nonimMepHsIx MaTepua-
708 .— Bnagumup : Bragumupckuii rocy nap-
cTBeHHBIH yHuBepcuTeT (Bnl'Y), 2009 .— 44 c.

4. Epmonaesa, Enena BagumoBHa, OCHOBBI 2010 http://e.lib.vilsu.ru/bitstream/123456789/1860/3/0
CHHTE30B OpraHHYe€CKHX COeMHEHHUH | yued- 0739.pdf

Hoe nocobue / E. B. Epmonaesa, M. C. Axkuy-
puna, E. C. MUnbuna ; Bnagumupcekuii rocynap-
CTBEHHBIH yHUBEpcuTeT (Bal'Y) .— Bragumup
: Bragumupcekuit rocy1apcTBeHHBIH yHUBEPCH-
TeT (Bnl'Y), 2010 .— 104 c. : un., Taba.

JononHuTensHas HTEpaTypa

1. TpaBens, B. ®. Oprannueckas xumus. B 3 T, 2020 https://www.studentlibrary.ru/book/ISBN978500
T. 1 : yueGHoe nocoGue ana sysos / Tpasens B. 1017462.html

@. - 7-e u3a. - Mocksa : JlaGoparopus 3HaHHIH,

2020. - 401 c.

2. TpaseHs, B. ®. Opranuueckas xumus. B 3 1. 2020 https://www.studentlibrary.ru/book/ISBN978500
T. II : yuebnoe nocobue ana By3os / TpaseHs 1017479.htm|

B. @. - 7-e u3a. - Mocksa : Jlaboparopus 3Ha-
Huii, 2020, - 550 c. - Pexxum goctyna : no nog-

MucKe.
3. TpaBens, B. ®@. Oprauuueckasi xumus. B 3 T. 2020 https://www.studentlibrary.ru/book/ISBN978500
T. 11l : yuebroe nocoGue nns Byzos / TpaBeHb 1017486.html

B. @. - 7-e u3a. - Mocksa : Jlabopatopus 3Ha-
Hui, 2020. - 391 c. Cucrem. TpeboBaHus:
Adobe Reader XI ; axpan 10", (YueOuuk ans
BeicLIei wkonbl) - ISBN 978-5-00101-748-6.
4.Tpagensb, B. ®. 3agaun no opraHuyeckoii 2020 https://www.studentlibrary.ru/book/ISBN978500
XUMHH : yyebHoe nocobue / Tpasens B. @, | 1018957 .html

Cyxopykos A. 0. , [Toxapckas H. A. - 2-¢
u3. - Mocksa : JlaGopatopus 3HaHuit, 2020. -

267 c.
5. Crenanos, M. b. Peuienue THMOBbIX 3a1a4 2013 https://www.studentlibrary.ru/book/ISBN978570
0 OpraHHYecKOi XUMHH U1 pa3iudHbIX 3836880.html

K/IaCCOB COEIMHEHHIT : meToa. ykasanua / M. B.
Crenanos, JI. A. Xmapuesa, E. A. fkywesa, E.
B. Beictpuukan, A. M. [N'onyGes. - Mocksa :
H3narenscto MI'TY um. H. O. baymana,
2013.- 69 c. - ISBN 978-5-7038-3688-0

6.2. Ilepnoanyeckne n3gaHus
1. XKypnan opranuyeckoit xumun. CII16.: Hayka. ISSN (PRINT): 0514-7492. Umnakt-gaxTtop
(PUHLI): 0,848
6.3. HuTepHeT-pecypcebl
1. https://www.chem21.info/info/1920487/
2. https://wiki2.org/ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUITJIMHbI

st peanusanuy TaHHOH TUCHHMILUIMHBI HMEIOTCS CIENHaIbHbIE TOMELIEHUS [UIs IPOBEIeHHUS
3QHATHH JICKIIHOHHOTO THIIA, OCHAIEHHbIE MYJIbTHMEAMiHbIM 0GopymoBanuem. JlaGoparopHslie
paboThI MPOBOAATCA B CHELHAIU3HPOBAHHOMN JTaO0OPAaTOPHH OPraHHYECKOH XUMHUH,

JlaGopaTopuss oOpraHM4eckod XHMMHMH OCHAlLIEHa CIHEeIYIOLMM 06opy oBaHueM: MKad
BBITSUKHOM; 1kad cymmusHemi [C-80-01 CITY; pedpaktromerp WP®-454 B2M; Becsr;
anamuriyeckre SCL 150; mpuGop BakyymHoro ¢unsrposanus [IB® 35-HB; konGounarpesarenn
LOIP LH-250; Gans MacnsgHoO-IiecUaHas 3JeKTpUveckas; OaHs Ui Topsvero (UIbTPOBAHHS;
tepmocrar LW-4; romorenusatop MPW-324; ycTpoiicTBO NpOCyLIHBAHHS XHMHYECKOH MOCYIBI
OKPOC 2000; kOMIUIEKT XUMUYECKOH MTOCYBI U PEaKTUBHI.

[lepeyenp wuMeroLIErocs JHUIEH3HOHHOTO mporpamMmHoro obecnedenus: Windows 7;
Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 65902316
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PaGouyto nporpammy cocraBui Epmonaesa E.B.. fouent ,
(@UO, 10KHOCTB, MOINKUCH)

PenieH3eHT /) /
(mpencraBuTeNb paboToaares) FeH.IMPEKTOP 000 «Inactll¥Y» Pomanos C.B.

(MecTo pabotsl, fomkHOCTE, PHO, noanuce)
IIporpamMma paccMOTpeHa i 0400peHa Ha 3acelaHuH Kadeipbl XHMHYECKMX TeXHOTOTHi

[TpoTokon Ne 7 oT Pp8.24 roxa e

V.

3asenyronmit kapenpoit XT Ilanos 10.T. ! —

(®UO, noanucy) £
Pa6ouas nporpaMma paccMOTpeHa H ogoOpeHa
Ha 3ace/aHiuH y4eOHO-MEeTOIHYEeCKOH KOMHUCCHH HanpasJieHus 05.03.06 Dxonorus u npupononmlbmnaﬂue
ITporoxon Ne 7 ot S0.p4. 24 Ttona ?
[Tpencenarens komuceun Tpudoropa T.A.. 3aB.kadenpoit bud / ¥ /
(PHO, nomKHOCTD, nonnuc:;)
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JIMCT NEPEYTBEPKJIEHUA
PABOYEH IMPOI'PAMMBI JUCHUATIINHBI

PaGouas nporpamma oo6pena Ha 20 /20 y4eOHBIH roa
[Iporokon 3acenanus kapeapsr Ne oT roza
3aBeayromuil Kadeapoii

PaGouas nporpamma oxo6pena Ha 20 /20 yueOHbIH roaa
I[MpoTokoi 3acenanus kadeaper No oT roja
3aBemyromuii kadeapon

PaGoyas niporpamma ooopena Ha 20 /20 yueOHBIH roaa
[Ipotoko: 3acenanus Kapenpsr Ne oT roga

Baseayromuit kadeapoii
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JIMCT PETUCTPALIUMA U3MEHEHUA
B pabouyto nporpaMmy AUCUMIIMHBI Op2anuyeckas Xumus
obpa3soBaTebHON NMporpaMMbl HanpasieHus noarotoBku 015.03.06. Sxonozus u npupodonons3osanue,

HaNpaB/E€HHOCTb: JK0402UA U NPUPOOONOIb306AHUE (bakanaspuam)

Howmep BHeceHbl M3MEHEHHUs B 4aCTH/pa3/ieibl Hcnonuurens OcHoBaHHe
H3MEHEHU paboueil nporpaMMel 0)5(0] (HOMED U aaTa NPOTOKOJA
3acenaHust kaeapsr)

3aBenyromuit kadeapoi /

Hoonucw DHO




Peuensus
Ha pabouyio mporpammy ARCHHILIHABI «Opranuyueckas Xumns»
nas erysentos Hanpasiaenns 05.03.06 «Ixoaorusi H NPHPOAONOILIOBAHKE,
(aBTop nouent Epmonaesa E.B.)

Ha peuensupoBatue npejicTaiena paboyas nporpamMma AHCHHIUIHHGI «OpraHuyeckas XUMHs»
JoLeHTa Kadeapbl XHMHYECKHMX TEXHOIOTHH Epmonaesoit E.B. ans cTyAeHTOB HanpasieHHS 05.03.06
«IKONOrHUs ¥ MPUPOAOIIONBE30BAHUED.

B paGoueit nporpamme ueTKO CQHOPMYIHpOBAaHA LETh  OCBOCHHSA CTYIIGHTaMH J1aHHOH
JAMCLMIUTHHBI M 3a/1a4H, BBINOJHEHHE KOTOPBIX MO3BOJISET I0CTHTHYTh 0003HAYEHHYIO LElb.

B cooreetcteuu ¢ ®IOC BO B mporpamme Mepevuc/I€Hbl KOMIMETCHLUHH, B (hopMUpOBAHUU
KOTOPBIX yYacTBYeT JaHHas AMcuMruiiHa. OnpeieneHbl W HETKO COMIAcoBaHRI ¢ COOTBETCTBYIOLLMMH
KOMIETEeHIMAMH Pe3ybTaTbl 00pa3oBaHHA.

O6beM AMCLUMIUIMHBI (B 3a4eTHBIX EIMHMLIAX M Yacax) COOTBETCTBYET yueOHOMY T[U1aHy
nanpapienus. TeMaTHUECKUH NaH AMCLMIUIMHBI MPEACTABICH C paszOueHHeM M0 HeJleNaM ¢ yKa3zaHueM
KONMHuecTBa BeeX (hOPM 3aHATHH, B TOM YMC/IE B HHTEPAKTHBHOH dopme. Ilepeunciienbl KOHTPONIbHbIE
MepONpHATHs TeKyLleH M MPOMEeKYTOUHOH aTTeCTallii Mo HToraM OCBOEHMS AMcUMIUIMHBL. B yacTu
COfepKAHUA AMCLIMIUIAHBI TEMAaTHYECKHH TUIaH MPEACTaB/IeH J0CTATOHO noapobHo, YTO MO3BONAET
COCTAaBUTH TNpeJCTaBleHHe O MaTepuae JIeKLIMOHHOro Kypea, TEMaTHKe nabopaTOpHBIX 3aHATHH M
cnenath BBIBOJ O TOM, YTO COJEp)KAHWE AMCLMIUIMHBL TMONHOCTBIO COOTBETCTBYCT COBpEMEHHBIM
TEHAEHLMAM PA3BUTHSI HAYKH M TEXHUKH B 00/1aCTH XHMHH.

B paGoueii nporpamme CONEPKATCS OLEHOUHbIE CPEACTBA B BHAE 3ajaHUH PEHTHHI-KOHTPOJIA,
BOMPOCOB K 3a4€Ty, TeMaTHUKK 1a00paToOpHbIX paGoT, KOTOpbIE MO3BOJIAIOT MPENOAABATENIO 00BEKTHBHO
OLEHWTH PEe3yNbTaThl OCBOGHMs IMCLMILUTHHBI B MpoLEcce M B KOHLE obyuenus. JlaHbl MeTOAMUECKHE
yKasaHus ¥ y4eOHO-METOI1ECKOe obecreyeHHe caMOCTOATENbHOM paboThl CTYEHTa KaK HEOTheMJIEMOH
cocTaBHOM yacTH oOpa3oBaTe/IbHOro rpouecca.

OnucaHbl TEXHOIOrMH 00y4eHus, NMpUMEHAEMbIe aBTOPOM /IS aKTHBH3ALMH oOpa30BaTe/IbHOIO
npoliecca Au1s BeeX opM 3aHATHI: NeK1Mii, 1abopaTOpHBIX 3aHATHH, CaMOCTOATENBLHOM paboThl.

B paGoueii nporpamme mnepevncieHa yueOHO-MeToANYeCKas JIMTepaTypa, PEeKOMEHAOBaHHAA
ABTOPOM Ulsl  M3YHYCHHs JMCLMIUTMHBI: OCHOBHas, KOTOPas GopMHpyeT OCHOBHBIE pe3y/bTaThbl
o6pazoBaHus M 3afABJEHHbIE KOMMETCHUMH, H JOMOJHHTE/IbHAR (B TOM uMClle WHTEPHET-PeCypChbl),
HeobxoauMas s Gomee TyGOKOTO OCBOEHHS OCHOBHBIX TMOJOXKEHWH AHCLHTUIMHBL H pa3BUTHA
TBOPYECKUX M MHTEJUIEKTYabHBIX cnocoOHocTel CTY/1EHTOB.

BaspneHHoe B paboueil nporpamMme MaTepHAIbHO-TEXHHUYECKOE obecrieyeHue MoO3BOJISET
peannu30BaTh 3asB/IEHHbIE 3a/1a4M AUCLIMTITHHBI U IOCTHTHYTH NOCTABNEHHYIO ueb.

Takum oGpazom, npejcraBjieHHas pabodas NMporpamMma JAMCLHIUTHHDI «Opranuueckas XHMHA)
foueHTa Kadeaphl XMMHYECKMX TEXHONOTMH COCTaBjieHa B MOJHOM COOTBETCTBHH € TpeGOBaAHUAMH
®rOC BO M MokeT ObITh HCMONB30BaHA TPH TMOArOTOBKE GaKanaBpoB HAMpaBICHHA 05.03.06
«IKOMNOrUs U MPUPOAOIIOIb30BAHHEY.

PeuenseHT Sut ren.upextop 000 «daactlTY » k.7.H. PomaHoB C.B.

MI1



