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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nns ucnonnenusi B ouepeHOM y4eOHOM roay

IIpencemarens MK
04 wrons 2021 r.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucronaenns B 2021-2022 yueGHOM roay Ha 3aceIaHny Kabeapsl

[Iporokomor 20 1. Ne
3aB. kadenpoit A.JO. PEnopos

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHMSI B 0UEPETHOM YUeOHOM Toay

IIpencenarens MK
20 T

Pabouvas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa s
ucnionaeHus B 20_-20_ yueOHOM rofy Ha 3acemaHuu Kadempbl

[Iporokom ot 20 r. Ne
3aB. kadeapoii

Busuposanue PII/] nJ1s1 MCIIOJIHEHHMSI B OUepPeHOM Y4eOHOM roay

IIpencenatens MK
20 r.

Pabouvas nmporpamMma nepecMoTpeHa, 00CyKIeHa U 0100peHa ISt
ucnonuenus B 20__-20__ yuyeOHOM rojy Ha 3aceaHuu Kadeapbl

[Iporokom or 20 1. Ne
3aB. Kadeapoii

Busuposanue PIL/I nJist ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas mporpamma nepecMoTpeHa, o0cyxJieHa 1 0JJ0OpeHa Juis
ucrionaenus B 20__-20__ yuyeOHOM rojy Ha 3aceaHuu KadeIpsl

IIpotokom ot 20 r. No
3aB. kaenpoit



1. Mecto nucuuminnbl B ctpykrype OITIOIT

Hucuunnuua otHocurcs K [Jucuunnuua «OpraHuyeckas XuUMHS» OTHOCUTCA K
obsizarenpHOo  wactu  bmoka 1 OIIOIl mo wHampaBienuto moaroroBku — 04.05.01
«DynnamenrtansHas u npukiaagHas xumus» (b1.0.03.03), sBisiercs 00s13aTenbHOM JJIs1 OCBOSHUS
CTyJICHTaMH OYHOM (opMbI OOYy4YeHHUS Ha TpeTbeM TOoJay OoO0ydeHus B 5 U 6 ceMmecTpax,
COOTBETCTBCHHO.

s ocBOEHUWS JWCHMIUIMHBI CTYACHTBI HMCIOJIB3YIOT 3HAHUS, YMEHHS W  BHUIBI
JESTEIIbHOCTH, C(hOPMUPOBAHHEIE B MPOIIECCe M3yUeHUs! NTUCIUILINH «HeopraHnyeckass XuMus,
«Dusukay, «MaremaTukay, «AHaIMTHYECKas XuMmHs». [ucnummuaa «OpraHuyeckas XHMHS
SBIIICTCS. OCHOBOM JUIS HW3YYCHHMS TaKUX O0JlacTeli 3HAHUS KaK BBICOKOMOJICKYIISIPHBIC
COCTMHCHUS, XUMHSI JIEMEHTOOPTAaHUYECKUX COCTUHEHHH, XUMUYECKHX OCHOB YKH3HHU.

2. Ilnanupyemble pe3yJbTAaThl 00y4eHHs N0 JUCIHUIIHHE, COOTHECEHHbIE ¢ JIAHUPYEeMbIMH
pe3yJibTaTaMH 0CBOeHHs 00pa30BaTe/IbHOI NPOrpaMMepl (KOMIETEHIIUAMHY U MHIAMKATOPaAMU

AOCTHIKEHHsT KOMIIETEHIIHA)

Ilnanupyemble pe3yJibTaThl 00y4eHHS 110 JMCUMILIMHE HanmenoBan
(MoayJ110), B COOTBETCTBHH ¢ HHIUKATOPOM IOCTHKEHUSI ne
®opmupyemble KOMIIeTeHI[HH OLLEHO'1HOT'0
KOMIIeTeHINH (KO
muH (KOx, HNuaukarop Pe3yabTarbl 00yyenust cpeacTBa
COACpKaHue JIOCTHKEHH I Mo AMCUMILTHHE ™ *
KOMIICTCHIINN) KOMIIeTeHIMH™
(xonm, congepxanne
HWHANKATOpa)
OIIK-1 OIIK-1.1. Ymems cUHTE3UPOBATH PA3TUYHBIC 3anmaua,
Cnocoben CucmeMamugupyem u XUMHUYCCKHUEC COCAUHCHHUA U KOJUIOKBUYM,
AHATU3UPOBAMD, ananusupyem KOMITO3HIIMH 1 5 KOHTPGOHI’H”
HPOBOIUThH MX Ka4eCTBEHHBIN U abora
UHmMepnpemuposams pesynbmamel POBOIITE 1 P
606 XUMHYECKUN aHaJIH3 C
u oboowamsv XUMUYECKUX
P — HCIOJIb30BAHUEM XUMHUECKHUX U
pesy IKCNEPUMERMOE, (HU3MKO-XUMHUYECKAX METOJIOB; Ha
OKCNEPUMEHMATbHBLX HabnOeHul, HAy4YHOU OCHOBE OPraHM30BaTh CBOM
u paciemno- usmepenuii, a makyce | Tpyl, CAMOCTOATENBHO OLIEHUTh
m;opemuttecmtx _ | pesynomamer pacuemos | PE3YIBTATBI CBOCH ACSTECIBLHOCTH.
abom xumuueckou .
p ceoticme eeujecms u 3Hname 0 TIABHBIX 337a4ax U
HanpaeieHHocmu 00BEKTax UCCIICIOBAHUS

mamepuanoe

OpPraHUYECKON XMMHUHU KaK HAYKH, €€
MEKIUCIUIUIMHAPHBIX CBS35X; O
COCTaBe, CTPOEHUU U CBOMCTBax
OCHOBHBIX KJIaCCOB OPraHUYECKUX
COEIMHEHUM, MEXaHU3Max peakiuii; o
MpUHIMIAX U IpUeEMax
OpPraHUYeCKOT0 CUHTE3a; O METOAAX
UACHTU(PHUKALNN, OUUCTKH U
paszneneHuss OpraHu4ecKux
COEIMHECHUM.

Brademw sxcniepuMeHTaTbHBIMH
METOAAaMU CUHTE3a U OIPENeICHUs
(UBUKO-XUMUYECKUX CBOWCTB
XUMHUYECKUX COETMHEHUI; METOIaMU
MAaTE€MaTHYECKOrO IIIIaHUPOBAHNUS
JKCIIEPUMEHTOB U 00pabOTKH
IIOJIyYEHHBIX PE3YJIbTaTOB;
METOJAMKAaMH aHAIN3a MOJyYEHHBIX




PE3YJIbTAaTOB SKCIICPUMCHTA

OIIK-1.2. Ymemv pean30BBIBaTh COBPEMEHHBIN 3amauga,
Ilpeonazaem MOIXOJ] K CHHTE3Y HOBBIX KOJUTOKBUYM,
UHmMepnpemayuo OpPraHHYECKUX U 3Jie- KOHTPOJIbHAS
Pe3yIbmamos MEHTOOPTaHMYECKUX COCITUHCHUM. paborta
CcObCMBeHHbIX 3namb METOINKH MOJICITUPOBAHHUS B
IKCNEepUMEeHmMos U COBPEMEHHBIX CHHTE3aX C
pacuemno- HCIIOJIBE30BaHUEM
meopemuyeckux pabom | KOHUEIINHA «CTPYKTYpa-CBOMCTBaY.
C UCNOJIb308AHUEM Braoems coBpeMEHHBIMHU TIPHEMaMH
meopemuyeckux OCHO8 | CUHTE3a
MPAOUYUOHHBIX U HOBbIX | OPTAHUYCCKUX COCTUHCHUN U
pazoenos xumuu KOHTPOJIS UX YACTOTHI
OIIK-2 OIIK-2.1. Ymems BEITIONHATHL OCHOBHBIC 3agaua
Cnocoben npoeodume Pabomaem c XUMHYECKUE OTIEPALIUU C
. XUMUYECKUMU co0JroIeHreM HEOOXOTUMBIX Mep
xumutdeckuu seujecmeamu ¢ 0€30MacHOCTH, B TOM YHCIIE C
oKCnepumenm c coOnr00eHUeM HOpM TOKCUYHBIMH U
coonrooeHuem mexHuKy 6e30nacHocmy | TOXKapoOacCHBIMY BEICCTBAMU
coepemenozo 3Hams HOPMBI TEXHUKU 0€30MacHOCTH
o padore ¢
050p i dosanis, JIETKOBOCILUIAMEHAOIIIUMUCA
€00.1100as HOpMbl BEIECTBAMH.
MexHUuUKU Braoemv naBpiKAME PaOOTHI B
6e30naCHOCIL J1a00PATOPHBIX YCIOBHUSAX C
TOKCUYHBIMU,
JIETKOBOCILTAMEHSFOIIIUMUCS
BEIICCTBAMH, KOHIICHTPHUPOBAHHBIMH
KHCJIOTAMH U IIEJI0YaMH.
OIIK-3 OIIK-3.1. Ymemwb pOrHO3UPOBATH 3anmaya,
Cnocoben Ipumensem HamnpaBJlieHUE U Pe3yibTaT (GU3HUKO- KOJUTOKBUYM,
npunensime meopemuueckue u XUMUMECKHX MPOLIECCOB 1 KOHTpGOHBHaSI
) nonyounupueckue XUMHYECKHX TPEBPAICHHH pabota
pacdemno OpPTaHMYECKUX BEUIECTB.
meopemuyecKue MoOenu npu pewsen qu 3name puUpOAYy OPraHUUYECKUX
Memodul Ol 3a0a4 XUMUECKOU peaKIuii 1 MEXaHH3MOB X
. HANPABIeHHOCMU MPOTEKAHUS C YIETOM KHHETHIECKOTO
UsyHerus ceoucms Y TEPMOJIMHAMHYECKOTO TTOIXO0JIOB K
6euecme u npoyeccoe OTNMCAHUIO0 XUMUIECKUX MPOIIECCOB C
C ux yuacmuem, IETbI0 ONTUMH3AINH yCIIOBHIA X
UCnoTb3VA MPAKTUYECKON pean3aluu.
Braodempv 3xcriepuMeHTaIbHBIMU
cospemernroe METOIaMH MAaTEMATHUECKOTO
npocpammuoe IJIAHUPOBAHUS SKCIIEPUMEHTOB U
obecneyernue u bazol 00pabOTKH TOTyYEHHBIX PE3yILTATOB;
OaHHBLX METOJIMKaMH1 aHaJIN3a MOTYYESHHBIX
pe3yIbTAaTOB AKCIIEPUMEHTA.
npogeccuoHanbHO20
HA3HAYEeHUS
OIIK-4 OIIK-4.3. Ymemwb 1011630BaThCs YUEOHOM, 3anaua,
Cnocoben Humepnpemupyem Hay4YHOU, HAYYHO-TIONYJISIPHON U KOJUIOKBUYM,
pe3yibmamol CIIPaBOYHOM JINTEPATYPOH, CEThIO KOHTPOJIbHAS
nianuposamb XUMUUECKUX WuTepuet nns npodeccrnoHanbHON pabora
pabomol XumMu4eckou HabooeHull ¢ JIeSITENbHOCTH;
UCNONIL30BAHUEM 3name ocHOBHBIE PU3NYECKUEC U

HanpaejierHocmu,




obpabamuvleams u
uUHmMepnpemuposams
NOyYeHHble
pesyivmamsi ¢
UCNONb3068AHUEM
meopemuyecKux
3HaHUU U
NPAKMu4ecKux
HABbIKOG peuleHUs
MamemamuyecKux u
Quzuyeckux 3adau

Qusuyeckux 3aKoHos u
npeocmasieHull

XHMHYECKHE 3aKOHBI U UX
TIpUMEHEHNE IS TDIaHUPOBAHUS
OTIBITA, IPOrHO3UPOBAHUS U
OOBSICHCHHS CBOMCTB ITOJTy4aeMBbIX
COEJIMHEHUM, OpraHu3aIuu
JKCIIEpUMEHTA.

Bnaoemv nasvixamu cOCTaBICHUS
Ha3BaHUN OPraHUYECKUX
COCOUHCHMI;, COCTABIICHUS
CTPYKTYPHBIX (POPMYIT OpraHHYECKUX
COCJIMHCHHM, CXeM M MEXaHU3MOB
OPraHUYECKUX PEaKIIuii;
MIPOTHO3UPOBAHUS (HU3HICCKUX U
XUMUYECKUX CBOMCTB OPTaHMYECKHUX
COCTMHECHMIA;, OYNCTKH OPTAaHHIECKHIX
BEIIECTB METOJIaMU KPHUCTAILTU3AINH,
MIEPETOHKH U DKCTPAKIINY;
onpeaeacHus GU3NUIESCKUX KOHCTAHT
OpPTaHMYECKOTO BEIIECTBA -
IJIOTHOCTH, MOKa3aTes
MIPEIOMJICHHS, TEMIIEPaTyp
IJTABJICHUS ¥ KUTICHUST; TUTAHUPOBAHUS
Y IPOBEICHUS OPTaHUIECKOTO
CUHTE3a; HJICHTH(DUKAIH
OpPTaHUYECKUX COCTUHEHHH
ITOCPEACTBOM JIEMEHTHOTO,
(hYHKITMOHATBHOT'O M CIIEKTPAJILHOTO
aHaJI30B

OIIK-6
Cnocoben
npeocmasisnmo
pe3yibmamoi
npogheccuonanbHol
OoesimenbHOCmU 8
YCMHOU U
nucbMeHHoll hopme 6
coomeemcmeauu ¢
HOpMamu u
npasuiamu,
NPUHAMBIMU 8
npogheccuoHatbHoOM
coobwecmae

OIIK-6.1.
Ilpeocmasnsiem
pesyrvmamul pabomol 8
8Ude omuema no
cmanoapmuou gopme
HA PYCCKOM 513bIKE

Ymemsb rpaMOTHO COCTAaBUTH OTYET 1O
npoieNiaHHoi J1abopaTtopHoit pabore,
COIJIACHO OOIIENPUHATOH CTPYKTYype
3nams nipaBuna ohopMIICHHUS OTYETOB, a
TaK)Ke IpaBuiia IPaAMOTHOTO HAITUCAHHS
XAMHYECKHX TEPMHUHOB.

Braoem» naBbIKAMU
CaMOCTOSITETIbHOM PadoThI C YUEeOHOH,
Hay4YHOU U CIIPaBOYHOM IUTEPATypOH,
MIPOBEJICHHUE JIMTEPATYPHBIX 0030POB,
00001IeHMi, POPMYITUPOBKH U
BBIBOJIOB

3. CTpyKTypa u cojiep:kaHue JUCHUTIMHbI

3.1 Tpy1oeMKOCTh AUCHHILINHBI

ouyHas opma

o0yueHust

OO0masi Tpy10eMKOCTh

12 3ET




Yacos no yueOHOMY IIaHY

432

B TOM YHCJIE

IK3aMeH/3a4eT

ayJIUTOPHbIE 3aHATHUS (KOHTAKTHAasI 326

padora):

- 3aHATHA JEKIIHOHHOT0 THIIA 128

- 3aHSITHS CEMHUHAPCKOI0 TUIA 64
caMoCTOsITe/IbHasi padoTa 34
IIpome:kyTOUHAS aTTeCTALMS — JIK3aMeH/3a4eT

3.2. ConepxaHue QUCHUIIUHBI

B TOM YHCJIC

Bcero
(4achbl)

KonTakTHas padora (padoTa BO B3auMOJelicTBUM ¢

npenojgaBaTeiemM), 4achbl
U3 HUX

HaumenoBanue u
KpaTKoe coAepKaHue
pa3nesnoB U TeM
JTHCHHUIIIMHBI

3anarTus

UIEKLIMOHHOTI'0

THIIA

CEMUHAPCKOIo

THNA
U1aGOPaTOPHOIO

3anaTus

3anaTus

THIIA
Bcero

CamocTosiTeJbHast padoTa

00y4JarIIerocsi, 4achbl

OuyHas
OuyHO-3a04Has
3aouHas

OuyHas

OuHO-3209Has

OuyHO-3a04Has
OuHo-3204Has
OuHo-3204Has

3aouHas
Ounas
3aouHas
Ounas
3a04yHas
Ounas

3aounHas

QyHO0-3204YHAasd

3aounas

Tema 1.

Beenenne. OcHOBHBIE
MOHATHS OPraHUYECKON
XUMUH. DIEKTPOHHBIE
MIPEJICTaBJICHHUS B
OpraHUYeCcKON XUMUHU.
OCHOBHEBIE TOHATHS O
peaKkuMOHHON
CII0COOHOCTH
OpraHUYECKUX
COEIMHEHUI.

B Ounas

Tema 2.

YraeBoaoposl.
IIpenenbHble
YTIIEBOIOPOIBI.
HenpenenbHusle
YTIIEBOIOPOIBI.
AlleTHIIEHOBEIE
YIJI€BOAOPOBL.
JueHoBbIE YIIIeBOAOPOIBL.
Coeaunenus
UUKIUYECKOTO
ApOMaTUYHOCTb,
apoMaTU4eCcKHe
coenuHeHUs psiaa OeHszomna
u HEOCH30UTHbIC
cuctemsl.  IlonusinepHele

72

psina.

24

12 32 68

6




ApoOMaTHUYICCKHUC
COCOMHCHUA.

Tema 3. 84 24 12 32 68 6

oMo} yHKIMOHAIBHBIE
MIPOMU3BOIHBIE
YTJIEBOJIOPOJIOB.
l"anorennpounsBoaHbIe
YTJIEBOJIOPOMIOB.
I'mnpoxcunpousBoHbIe
yrieBonopooB. [Ipocteie
3¢upsl. o-OKcHuas!
ankeHoB. KapOoHMIbHEIE
COCIMHEHUSI.
KapOoHOBBIEC KUCITOTHI H
UX TIPOU3BOJHBIE.
Hurpocoenuuenus.
AMUHBI.
JwnazocoenuHeHus.
A3zocoeMHEeHHs.

Tema 4. 84 28 12 28 68 6

I'etepodyHKIIOHATIBHBIE
TIPOHU3BOIHBIE
YTJIEBOJIOPOMIOB.
MoHoKkapOOHOBBIE
THIPOKCHKUCIIOTHI.
JuxapOoHOBEIE
THIPOKCUKUCIIOTHI.
Apomarndeckue
THJPOKCUKUCIIOTHI.
Anpaernno- u
KETOKHUCIIOTHI.
AMUHOKHUCIIOTHI.
YrneBojbl.

Tema 5. 84 20 12 20 52 6

FeTepouHKnnquKHe
COCOUHCHUA.

Tema 6. 36 8 4 4 16 4

HeKOTOpHe ACIICKTHI
TIPUPOAHBIX CO€,I[I/IH€HPIﬁ .

K d)ODMaM TCKYHICTO KOHTPOJIA YCIIECBAEMOCTHU MO0 AUCIHUIIIIMHE OTHOCUTCA CICAYIOIICC!:

eVYCTHBIE M THCHbMEHHBIH ompoc 1o TemaMm «HoMmeHKnaTypa OpraHMYecKux
COCTMHEHU I, «JIEeKTPOHHBIE YPPEKTHl B OPraHUYECKHX MoJeKynax», «CrocoOsl

MIOJIyYEHUS YTIIEBOJOPOIOBY.
¢ Ko/stoKkBHUYMBI IO TEMaM pa3zienoB 1-6;
e [IpoBepka 0TUETOB 1O TEMaM JJa0OPATOPHBIX 3aHIATHUI

HpOMe)KyTO‘-IHaSI arreécraiuus 10 uToraM OCBOCHHUA JUCHUIINIMHBI MIIPOXOAWUT B (1)opMe

3a4yeTa u IK3aMEHa B KaKJI0M CEMECTPE.

Coaepskanue pa3aejaoB IMCIUIINHDBI

1. Beegenue. OCHOBHBIC IOHATHS OPraHUYECKON XMMHUH

[Ipeamer opraHuyeckol XWUMHUH, CPaBHUTEIbHAS XApPAKTEPUCTUKA OPraHUYECKUX U
HEOpraHM4YecKux  (MUHEpaJbHBIX) BEWECTB. VICTOYHUKM  OpPraHUYECKUX  COEIMHEHUH.
Buranuctuueckas Teopusi o0pa3oBaHMsS OpraHMYECKUX MpoaykToB. PabGorel Benepa, [roma.
Panukanenas  "myanuctuueckas — teopusi’.  Teopus tunoB  Kepapa.  YcraHoBieHue
yeTbipexBaieHTHOCTH  yrieponga (Kekyme). Teopuss  XHUMHUYECKOTO  CTPOEHHUS,  POJb

7



A.M.bytneposa B ee coznanun. CTpyKTypHBIE (POPMYIIBI, H30MepHUs. YTIEBOAOPOIHBIN pagrKal,
(GyHKIMOHANBHAS Tpynma. XUMHYECKHE M (PU3MUECKHEe METOJbl YCTAHOBIIEHHUS CTPOCHHUS.
[IpocTpaHCTBEHHOE CTPOEHUE OPraHMYECKUX COCAMHEHUN. Teopus TeTpad’IpHuecKoro aroma
yrnepoga (Baut-T'odd, Jle-benns). IIpocTpaHcTBEeHHOE CTpOSHHE METaHAa U €ro TOMOJIOIOB.
CrtpoeHue ankeHOB, reoMeTpuyeckas (Iuc-, TpaHnc-) n3omepus. ONTUYECKH aKTUBHbBIC BELIECTBA.
Homenknarypa opraHM4eckux COeJUHEHHH.

Dnekmponnbvle npeocmagienus 8 OpeaHu4ecKoil Xumuu

DJIEKTpOHHAsT TEOpUsT XUMHUYECKOW cBsi3u. OKTeTHas Teopusi (PIIEKTPOBaJCHTHAS,
KOBAJICHTHAs, JIOHOPHO-aKLENTOpHas CBA3b). CTpoeHHE OSIEKTPOHHBIX O00JOYEK aTOMOB
3JIEMEHTOB IIEPBOTO W BTOPOro IepuoaoB. BajaeHtHbie Bo3moxkHocTH atromoB (Li, N, O, ap.).
Tunel rubpunuzanun. BanentHsie cocTosiHus aroma yriepoaa. O60CHOBaHUE MPOCTPAHCTBEHHOM
HAIPaBJICHHOCTH XUMHUYECKUX CBsI3eH aroma yriepoia. G- U T- cBsi3u. OpOuTabHBIC MOJEIU
BOKXHEUIIMX MOJIEKYJ: METaH, O5TaH, AaleTWICH, aJuleH, AMBHHWI, O€H305l. DIEKTPOHHBIC
B3aMMOJICHCTBHS B OPTraHUYECKUX MOJIeKynax. [1oJIpHOCTh KOBAaJICHTHOW CBsA3U. HIIyKIIMOHHBIH
s dexT. [TonsipruzyeMocTh rajJoreH-yriepos] CB3H. DIEKTPOMEPHBIE (TayToOMepHbIe) Y3PPEKTH B
coenuHeHUsX ¢ ABoHHON cBsi3bio (>C=0, >C=N u ap.). Tumsl conpsoKeHHiA: T-T CONMpPsIKEHUE
(muBUHUN), T-p conpspKeHUE (BUHUIGTOPUI, BUHUIXIIOPU, AMUIBI), TT-G COTIPSIKECHHE.

OcHoenble nonamus 0peal<uu01moﬁ cnocobHocmu op2aHuuecKux COeOuHeHUIl

Knaccudukamust opranmueckux peakuuid. [IpoMeXyTodHble YacTHUIBI M MEXaHH3M
peakuuii. ['oMonmuTHYeCcKHil pa3pblB KOBaJleHTHOW cBsi3u. CTpoeHue, CTaOMIBHOCTb, IYTH
TCHEPUPOBAHUSI M PEAKIHOHHAs CHOCOOHOCTh CBOOOIHBIX PATUKAIOB. | €TepOTUTHUECKHUIA
paspeiB  cBsizu. KapOokatuoHbl, KapOOAaHHOHBI, WX CTPOCHHE, CTA0MJIBHOCTb, IMYTH
IFEeHEpUPOBAaHUS M PEaKIUOHHAas crnocoOHOCTb. KapOeHbl, METOJbl MOJy4YEHUs, PEaKIMOHHAS
crnocobHocTs.KoHIIeTIIMA ~ KUCIOTHOCTM U OCHOBHOcTH 10 bpencreny wu  Jlsioucy.
HykneodunbHble u snekTpoduinbHbie peareHTsl. HykineohnibHOCTh 1 OCHOBHOCTb.

2. YraeBoaopoasl.

Ilpedenvnuie y2neeo0opoowvt (napagunul, aikamst)

['omonornueckuit psn merana. Homenknarypa. Ilpupona C-C u C-H cBszelt (G-cBs3b).
Kondopmanun ankanos. IlonyueHue mnapauHOB, OCHOBHBIE IPOMBIIUIEHHBIE HCTOYHHKH.
CuHTeTndyeckue CrnocoObl TOJY4EHHUs: TMpsIMOM CHHTE3 M3 DJIEMEHTOB, IOJIyuYeHHE
CUHTeTHYeCKOro OeH3uHa no Tpommy u ®uiiepy, rHApUpPOBaHUE AJIKEHOB, BOCCTAHOBJICHHE
ankwiranoreHnoB. [lonydeHne ankaHoOB 4epe3 METaUIOOPIaHUUYECKUE COECOUHEHMS: PEaKLUs
I'punbsipa, peakumst Bropua. Cunre3 KonbOe, aexapOOKCHMIMpOBaHHE HATPUEBBIX COJEH
kapOoHOBbIX KucnoT. Merox H.M.Kwmwxnepa. Xumuueckue cBOICTBa ajkaHOB. Tepmuueckoe
paznokeHue  (KpEeKWHT, TMHUPOJIU3, pUGOPMHUHT), peakius H3OMEPHU3AINH, PEaKIUs
neruapupoBanus U apomaruzauuu (H.J[.3emunckuit, A.®D.Ilnats, b.A.Kazanckuit u np.).
Peakunonnas crnoco6Hocts C-H cBsizeli B ankanax. LlenHbie cBOOOAHO-pauKaIbHbIE peaKkluy,
UX 3aKOHOMEpPHOCTH (TaJloMIUpOBaHUE, CYIb(POXJIIOpUpoBaHHe, HUTpoBaHHe No KoHoasoy,
okucienue). [lpomplliuieHHOE UCHOIB30BaHUE ATHX peakiuii. OCHOBHbBIE MYTHU MPOMBIIIEHHON
nepepaboTKH MeTaHa.

Henpeoenvnuvie yeneeodopoowvt (o1egunst, ankenvt)

[Ipupona nBoiiHON cBs3u (m-cBsa3k). Homenknatypa amkenoB. lluc-, tpanc- u ZE-
nuzomepus. Metobl onpenenenuss KoHpurypanuu. Pusndeckue cBoicTBa ankeHoB. [lonyuenue
QJIKEHOB M3 aJKaHOB, CHHUPTOB, TaJIOMJIHBIX aJKWJIOB, 1,2-muramoreHnpou3BoAHbIX. [IpaBuio
A.M.3aiineBa. OOpa3oBaHHE aJKEHOB M3 CJIOXHBIX 3(UPOB KCAHTOTEHOBBIX KHCIOT (METOA
JI.LA.YyraeBa), pacmajioM 4YeTBEPTUYHBIX AaMMOHHUEBBIX oOcHOBaHuil (Mmeton [odmana), mo



peakuuu TpudermipochuHMETHICHOB ¢ KapOOHMUIBHBIMH MPOU3BOIHBIMU (MeTo ['.ButTHra).
XUMUYECKHE  CBOWCTBA  alKEHOB.  OJJNEKTPOUIBHOE  MPHCOSAWHEHHE  TaJIOTCHOB,
rajioreHoBoiopofoB. IlpaBmino B.MapkoBHHKOBa H €ro CcoOBpeMeHHOEe 00OCHOBaHHUE.
O6pamennoe npucoeaunenue HBr, npaBuno Xapama. ComnpsbkeHHOE MPUCOSAMHEHUE XJI0pa B
Bojie. KucnotHas ruapartanus. Oxucinenue ankeHoB: Peaknusi E.E.Barmepa, peakius
H.IlpunexaeBa, JECTPyKTMBHOE  OKHCJICHHUE JBOMHOM  cBs3u. Peakuusa  o30HOIM3A.
Karanutuueckoe rugpupoBanue. Peakiinu aqkeHOB ¢ COXpaHEHHEM JIBOMHOM CBsI3U (JUTHIIbHOE
OpomupoBaHue U oOKucieHue). Jlenokanusanus 3JE€KTpOHA B AJUIMIBHOM paaukaie. Peakuus
noJiMMepu3aly (aHHOHHAsI, KaTHOHHAs, pagukaibHas). [lonumepu3sanus sTuieHa (Ipyu BHICOKOM
JaBieHMH M 1o Merony llurnepa). Peakumst tenomepusanuu (padorsl A.H.HecmesHosa,
P.X.®peitaymnoit). ATKUIupoBaHUE aJKeHaMH aJIKAaHOB U apeHOB. OKCOCHHTE3 (MPUCOSTMHEHUE
CO). I'maBHBIC TTyTH MPOMBIIIICHHONW MEpPepadOTKH STUIICHA, MPONIICHA, OyTHIIEHA U JPYTUX
oyiepuHOB.

Auyemunenosuie y21€6000p00sl (A1KUHbBL)

N3omepus, Homenknatypa. [Ipupoma TpoitHOW CBA3M U DHEprusi e€e oOpa3OBaHMUI.
TepMoanHaMuyeckue OCOOCHHOCTH aneTuieHa. CHHTE3bl aleTuieHa B MPOMBINIICHHOCTH,
METO/Ibl BBEJICHUS TPOUHOM CBSI3M. XMMHUUYECKHE CBOMCTBA AIKMHOB. Peakinu 31eKTpoPrIbHOTO
MPUCOEANHEHUS TaJOreHOB, TaJlOre€HOBOJAOPOJIOB, HYKICOPUIbHOE MPUCOSAMHEHHE BOJIBI
(peakmust M.I'.KydepoBa), crnupToB, KapOOHOBBIX KHCJIOT, LIMAHUCTOTO Bojaopoja. Peaxius
ruApupoBaHus. Peakius NOIBM)KHOIO BOJOPOAA ALETUJIEHA: AalETHWICHUAbl METaJUIOB,
MarHuiopranuueckue npousBognble aneruneHa (OK.JM.Monuu). Peakuum koHzaeHcanuu
aneTuiieHa ¢ KapOoHwinbHbIMU coequHeHusMH  (A.E.DaBopckuit). Peaknum am-, Tpu-,
TEeTpaMepu3aluy aleTuieHa B BHHWJIALETWIEH, O€H301, UuKIooKTaTteTpacH. llomyueHue
xjaoponpeHa. Peakinuu okcocunTes3a. [IpoMblieHHOE UCTIONB30BAHUE AllETUIICHA.

Jluenoegvie y2neeooopoovl (an1kaduent)

Knaccudukanus, wmzomepus, HomeHkiarypa. 1,2-/luensl. [lonyueHue u CBOWMCTBa.
['eomeTpus MoneKyibl aieHa. Peakiuu NpucoeuHEHNs TajJoreHoB, raJloreHOBOAOPOIO0B, BOJIBI.
W3omepusanus amieHoB. 1,3-Jluensl. J{MBMHMI, W30MpeH. T-m compsbkeHue. [IpomblnuieHHbIe
METO/bI MOJYyYeHHUs AMBMHWIA, U30IpPEHa, AMMETWIIUBHHUIA, XJoponpeHa no JlebeneBy, Ha
ocHoBe auerwieHa (A.E.®asopckuii, B.Penme), meron IlpumHca. Xumuueckue cBoiicTBa
COIPsDKEHHBIX JMeHOB. 1,4 u 1,2- mpucoeanHenue. DAeKTpopHIbHOE NPUCOETUHEHHE OpoMa,
HCI. luenoBsiii cunte3 Jlunbca-Anbaepa, AueHbl U aueHOQHIbL. B3anMoneiicTBue NTUEHOB C
SOz. T'uppupoBanue auenos. Iloaumepusanus aueHoB (CBOOOAHOpPAIUKAIbHAS, HOHHAS). THITBI
MPUPOJIHBIX U CUHTEeTHYecKuX KaydykoB (b.A.Jlonromiock).

Coedunenun yukauuecko2o psaoa (WUKI0aaKaHbl, Hagmenoy)

Homenknarypa, wusomepus, knaccupukanus. CrnocoObl MOMYyYeHHMsS IHUKINYECKUX
MPOU3BOJHBIX: W3 JTUTAJOTEHIPOU3BOJHBIX, M3 COJEHl AUKapOOHOBBIX KHCIOT IO METOIY
B.X.IlepkuHa, u3 (yHKUMOHAIBHBIX IHUKINYECKUX COCIUHEHUH (aMMHOMPOU3BOIHBIE, CIHUPTHI,
KeToHbl). CrienupudecKkre METOIbI 3aMbIKaHUS 3- U 4-4JIEHHBIX ITUKJIOB. METO/ bl 3aMBIKaHUS 5-
u  O-uneHHbIX 1MKIOB. CrepeoxuMmus ULUKIOB. HanpsbkeHue yriioBoe U TOPCHOHHOE.
Kondopmanuu «kpecna» u «BaHHbD». CBS3U akcuanbHble U dKBaTOpuaibHble. CTepeonzomepus
JU3aMEILECHHBIX IPOU3BOJHBIX LMKJIONPOIAaHAa, MOHO- M JHUIIPOM3BOJAHBIX LHUKIOIEKCaHA.
PeakunonHass crmocoOHOCTh LUKIMYECKMX coenuHeHuil. OcoOblil  XxapakTep CBs3el B
LUKJIOIIPOIIAHE. Peaxnun TUAPUPOBAHUS, raJIOr€HUPOBAHMS, [IPUCOEIUHEHUS
raJOr€HOBOIOPOJIOB K MaJIBIM IIUKJIaM. BaxkHelmme npeacTaBuTeNy AIMIHUKIOB, UX MOJTY4YeHHE,
CBOWicTBa, mnpuMeHeHue. LlukiomponaH, UUKIOOyTaH, IUKJIONEHTaH,  IIMKJIOTEKCaH.
[{rknoankeHsl, LAKJIOATKAUEHBI: LUKJIONIEHTEH, LHUKJIONICHTAINEH, LUKJIOTEKCEH,
[UKJIOTeNITATPHUEH, LUKIOOKTaTeTpaeH. JlMeHOBbIE CHHTE3bl C Yy4YaCTHEM LHKIOOyTajJueHa,
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nukinonentaguena. @depporeH. [lonBmwKHOCTH BOIOpOJA IUKIONEHTaAWECHA, (YyJIbBEHBI.
THomnmukianueckue coeTUHEHN.

Apomamuynocms, apomamuuecKue CcOeOUHEHUA pAda 0OeH301a U HeOdeH30UOHble
cucmembol

HowmenxiiaTypa, 0COOEHHOCTH M30MEPUHU, CTPOCHUE MOJICKYJbI O€H3071a, JOKa3aTelbCTBa
PaBHOLICHHOCTH YIJIEPOA-YIJIEPOJHBIX CBA3EH B O€H30JbHOM KOJIbIE. Y CIOBUS apOMaTHYECKOIO
cocTostHus (mpaBuiio Xrokkens). IIpuMepsl HeOeH30uHBIX apoMaTuueckux cucreM. llomydenue
apOMAaTUYECKUX YIJIEBOJOPOIOB B NPOMBILIUIEHHOCTH. XUMHUYECKHE CBONCTBA apOMaTHYECKUX
yrieBoI0pooB. Peakuuu, npuBopasiiue K HeapoMaTHUYECKUM YIJIEBOAOPOJAM: T'MAPUPOBAHUE,
MIOJTyYeHHE TeKCaXJIOPLMKIOreKcaHa, O30HOJIM3 OeH30sla M O-KCWJIOJa, OKHCIeHHE OeH3osa B
MaJIEMHOBBIN aHTHApua. Peakuumu »1eKTpoMIBHOTO 3aMeIIeHUsT B apOMaTHYEeCKOM  sizipe:
HUTPOBaHUE, CYyJIb(UPOBAaHUE, TAJOUJUPOBAHUE, AJTKWIMPOBAHUE, AaLWIMpOBaHUE. THUIbI
MPOMEKYTOUHBIX COCJMHEHUH TpHU DSICKTPOPUILHOM 3aMelIeHHu (M- M G-KOMIUIEKCHI),
JI0Ka3aTeNbCTBA UX CYLIECTBOBaHMS. BIlMsHUE 3JIEKTPOHOJOHOPHBIX U 3JIEKTPOHOAKIIETITOPHBIX
3amectuteneld (opueHtantsl | u Il poga) u MexaHusm ux JEHCTBUS Ha HapaBICHUE U CKOPOCTh
AEKTPO(UIBHOTO 3aMelleHuss B sjpe OeH3ona. VIHAYKTUBHOE U ME30MEpPHOE BIIMSHUE
3amecturenei. [IpaBuna opuentanuu. CorilacoBaHHas U HECOIVIACOBAHHAs OpHEHTalMs. THIlbl
J1eKTPO(UIbHBIX peareHToB. lIpoToHHpoBaHuMe OEH30JbHOrO sapa (OCHOBHOCTh OeH30i1a U
AKUIIOCH30JI0B) M AelTepooOMeH. [IpoMbIluieHHBIE TyTH TepepaboTKi OEH301a U HEKOTOPBIX
€ro MpOU3BOIHBIX.

Ilonuaodepuvie apomamuueckue coeOuHeHus

Coenunenus psaa nudeHuwna. MeTonapl nonydyeHus OuEHWIa U €ro IpPOU3BOJHBIX:
nuposin3 OeH3ona, peakuus ['punbsipa-Bropra, OeH3uaAMHOBas NeperpynmupoBKa, peakLus
Vinbpmana. CpaBHeHHe TmOBelneHHs udeHmIa u OeH30jla B PEaKUUsX dJIEKTPO(UIBHOTO
3amerienus. Jludenonas kuciora, crepeonzomepus. CoeuHeHUs U- U TPUPEHUIMETAHOBOIO
psga. Meroabl cunteda (no ®pupento-Kpadrcy, uepes peaktuB ['punbspa). Diyopew,
MOJIBUKHOCTB aToma Bojiopojia B CH2 rpymnne. TpudeHnnmMeTunbHblil KATHOH U aHUOH, BIIUSHUE
3aMmectuTeneld B OEH30JbHOM KOJIBIIE HA UX YCTOWYuBOCTh. [lodydeHue U cBoMCTBa
TpueHWIMeTHUIHATPUS M TpudeHunxiaopmerana. Kpacurenn TpuUpEHUIMETAaHOBOTO psfa.
JlefikoocHOBaHUE, Kpacsias coyib, (YKCUH, KPUCTAUIMUECKHI (PHOJETOBBIM, MalaXUTOBBIN
3enenbiil. @enondranenn. qubensun, /T, rekcadenmnstan. TpudeHUIMETUIBHBINA paauKall.
Peakuuu rexcadeHmIATaHa C KUCIOPOA0M, METAJUIMYECKUM HAaTPUEM.

KongencupoBanuble apoMarudeckue cuctembl. Hadramun, gokazaTenbcTBa €ro
CTPOEHUS, peaKIIMOHHAsI CIIOCOOHOCTh. BoccTaHoBieHne HadTamHa A0 TETPAIMHA U JICKAIMHA.
Peakuuu  okucneHusi, dIEKTPOPMIBHOTO  3aMelleHus (TaJougupoBaHUEe, HUTPOBAHUE,
cynbupoBanue, amminpoBanue). AHtpaieH. CTpoeHue, crnocoObl nonydeHus. Ousndeckue u
XUMHUYECKHE CBOMCTBA. Peakuuu TuApUpOBaHUS, OKUCIEHUS, TATOMAMPOBAHMS, PEAKLHS C
MAJICMHOBBIM aHTHAPUIOM. AHTpaxuHOH. DeHanTpeH. CtpoeHue. Peaknuu BOCCTaHOBJICHHUA,
OKHUCJIEHUS, TATIOUUPOBAHMUSL.

3. 'omo(pyHKIIHOHAJIBbHBbIE IPOU3BOAHBIC YIJICBOAOPOA0B

T'anozennpouseoonvie y2neeo000pooos

Mounoranorenankanbl. Homenkmatypa. CrocoObl  MOJy4eHHUS: TaJOreHHpOBaHHUE
MpeeabHbIX YIJIEBOAOPOJOB, 3aMEIleHHEe THAPOKCHIIBHONM TPYNIbl B CHOUPTaxX Ha TaJjoreH,
IIPUCOEAMHEHNE TAJIOTEHOB U FaJIOTE€HOBOIOPOAOB K alKeHaM, peaklius bopoauna-XyHcaukkepa,
OOMEHHBIE peaKIMy CHHTe3a (PTOPIPOU3BOAHBIX. XUMHUECKHE CBOMcTBa. Peakius ruaponusa.
Mexanusm HykineopuibHoro 3amemieHuss Snl1 u Sn2. BnusHue cTpoeHHs OpraHu4ecKoro
paaukana, Hykieopuia, pacTBOPUTENss Ha  CKOpOCTh  peakuuu. HeomeHTunpHas



NEeperpynmupoBka, €€  MexXaHu3M. Jlpyrme peakuuu  HYKJICOQHIBHOTO  3aMeIIeHUs
QIKUITAJIOTCHUIOB B CUHTE3€ AJIKHIIHOIUIOB, IPOCTHIX U CIOKHBIX 3(HPOB, HUTPOCOCTUHEHUH,
NEPOKCUIIOB, CYJIb(HUIOB, aMHWHOB, HHUTPHIOB, aJKWHOB. Peakuus SIMMHUHUPOBAHHS
rajoreHoBosoponoB, MexanusMm El wu E2. CpaBHeHue peakuuii 3IMMHHUPOBAHUS MU
HYKJICO(DUIBHOTO 3aMelleHus. Peakinmm BOCCTaHOBIICHHS aJIKWIITAIOTEHIIOB. B3anumoelicTeue ¢
metauiamu (LI, Na, Mg, Zn). KadecTBeHHbIC peakiMd Ha TaJOreHYyIrJIeBOAOpOabl (mpoba
Beiinpmreiina, AGNO3).

Huranorenankanbl. Krnaccudukamusi, HoMmeHkinatypa. llomydyeHue TeMHUHAIBHBIX
JUTAIOTCHAJIKAHOB M3 aJKMHOB M OKCOCOCIMHCHHWH, BHIMHANBHBIX JUTAJOICHAJIKAHOB U3
AJIKEHOB U TJUKOJeH, 1,3-aurasoreHankaHoB M3 JIUOJIOB. XMMHYECKHE CBOWCTBA: THJIPOJIU3,
peaknuy  HYKJICOPUIBLHOTO  3aMEICHMs, JerujaporajoreHupoBanue. Ilpumenenue 1,2-
JIUXJIOP3TAHA.

[Monmuranorenankanpl. OTAenbHBIE MPEICTABUTENH, CHOCOOBI HMX MPOMBIIIJICHHOTO
nonyueruss u npumenenue. CCls, rekcaxmopartan, xiopodopm, Opomodopm, Homodopm.
[Tepdropankansl, GpeoHsI.

["anoreHnpon3BoiHBIC HENPEAETbHBIX yIrieBoAopoaoB. Kiaccubukanus, HOMEHKIATypa.
[lonyueHne BUHMIXJIOpHZA W3 OTHIEHA, auneTwneHa, 1,1 u 1,2-muxnoparana. [lomyuenue
QUTHIITAJIOTeHUIOB U3 TPOIMJICHA BEICOKOTEMIIEPATYPHBIM XJIOpHpOBaHUEM, OpomupoBanreM N-
OpOMCYKLIMHUMUJOM. XuMHUYecKue cBoiictBa. OCOOEHHOCTM BHMHWIBHOTO U aJUIMJIBHOTO
rajgouza. ['uapupoBanne, raJoreHUpOBAHUE, MPUCOEANHEHNE TaJIOT€HOBOJOPOIOB, OKHCICHUE,
NOJTyYeHHE MarHUHOPraHNYeCKUX COeJMHEHHN. BUHIIXI0pHA, ero MpoMbIIUIEHHOE OTyYeHHE,
npumenenue (I1BX, nepxiopBuHuioBast cMoia). AJUTHIXJIOPU.

HereHeHBHHe IIOJIMTraJI0rC¢HaJIKaHbI. HI/IXHOPSTI/IHGH, XJ'IOpI/ICTHﬁ BUHHIINCH,
MEPXIOPITHIICH, XJIOPITPOU3BOAHBIC allCTHJICHA, CITOCOOBI IMOJIy4CHMU, IMIPUMCHCHHUC.
CDTOpHpOI/ISBOI[HBIC AJIKCHOB, ITOJIYUCHUC, TeTpa(bTopaTHneH, €To MmoJimmepusanus, Te(i)J'IOH.

ApomMartudeckue TamoreHnpousBogHble. Kiaccubukanusa, HomeHknatypa. CrocoObl
MOJIy4eHHUsS: TPSAMOE  B3aUMOJCKHCTBHME TajoreHa ¢  apOMaTU4YECKHM  YIVIEBOJOPOJIOM
(ranouanpoBaHue s1pa U OOKOBOII 1IeMn), Yepe3 CONU UA30HUs, PEaKlns XJIOPMETUIHUPOBAHHUSL.
Xumudeckue cBoicTBa. Peakiun smekTpoduiIbHOTO 3aMelleHus (HUTpOBaHUe, Cylb(UpOBaHUE,
ANKWIMPOBAHKWE, AaIlWIMPOBaHHE, TallOMAUPOBAHKE), HAMpaBlsiollee JEWCTBUE TalloreHa.
Peakiiuu HyKI€OQUIBHOTO 3aMEIIEHHUS, TOABMKHOCTh TaJIOTEHA B TajJOT€HHUTPOCOCTUHEHHUSIX.
B3anmoneicTBre apOMaTHYECKUX raJOre€HIIPOU3BOIHBIX C METAJIJIAMH.

T'uopoxcunpou3eoonwie y21e6000p0006

[Ipenenbubie omHoaToMHBIE cupThl. Knaccudukamus, HoMeHknarypa. [IpoMblieHHbIE
U 1a0OpaTOpHBIE METO/IbI OYUYEHHUS: OMBIICHHE TaIOTeHAIKAHOB, U3 aJIKCHOB (KaTaluTHYeCcKast
ruaparanus, aiaboJI-TIPoIecC), W3 OKCOCOCIAWHEHHWH, KHCJIOT, CIOXHBIX J(QUPOB U
XJIOPAHTUAPUIIOB KAPOOHOBBIX KUCIIOT (BOCCTAHOBJICHHE BOJOPOIOM U AIFOMOTHAPUAOM JIUTHUS, C
UCIONIb30BaHUWEM  Zn-opranudeckux  coenuHeHuit  (A.M.Bytnepos), Mg-oprannueckux
coequnenuit  (B.E.Tumenko, E.E.Barmep, A.M.3aiilieB), u3 aMHHOB IO pPEaKIHH
Ira3oTupoBaHus. OU3MYeCcKue CBONCTBA CIIMPTOB, ACCOIUAITS, BOJOPOAHAS CBSA3b. XUMHUECKUE
CBOICTBa: B3aMMOJCHUCTBHE C METajllaMd U peakTUBOM [ 'puHbspa. Peakuuu HykieoGUIbLHOTO
3aMEIIEeHHs] TUJIPOKCWIAa Ha TaloreH, Ccyiab(}o-, aJKOKCH-, AaMHHO-TPYIIIBI, PeaKIus
srepudukanu, ee  MexaHusM. Peakuus — geruaparanuu  (mpaBwio  A.M.3aiinesa).
JerunpupoBaHue, OKHUCICHUE TIEPBUYHBIX U BTOPHYHBIX CHHUPTOB. KadecTBEHHBIE peakIuu Ha
cnupThl (¢ HaTtpueMm, peaktuBoM [leHmke, mpoba Jlykaca, oOpa3oBaHHE CIOXKHBIX 3(UPOB,
nonodopmuas peaxius). OTneabHbIE MPEACTABUTENH, CITOCOOBI UX MPOMBIIIJIEHHOTO MOTy4eHUS
U TIpUMEHEHUs (METaHOII, 3TAHOJI, U30IPOMIIOBBINA CITUPT).

11
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JByxatromubpie crupThl (Tiukonun). Knaccudukanus, HoMmeHkmarypa. OOmme crocoOsl
MOJIYYEHUS: THIPOJIU30M JUTAIOTEHAIKAHOB, W3 JHCHOB, JUAMUHOB, JTUKApOOHUIHHBIX
coequHeHunil. Crneunduyeckue MeTOAbl MOIYYEHHUS O-TJIMKOJEH (M3 alKeHOB, O-OKCHJIOB),
MMMHAKOHOB HEMOJHBIM BOCCTAHOBJICHUEM KETOHOB, [3- U y-TJIMKOJIEH albJ0JIbHON KOHACHCcauei
C HCIIOJB30BAHUEM OKCOCOCIMHEHMU. PU3MUYECKHe CBOMCTBA AMOJIOB. XMMHUYECKHE CBOWCTBA.
3amena aroma Bojgopona Ha Meramut (Na, Cu). 3amena OH rpynmel Ha ranored. IlomydeHue
MPOCTHIX A(UPOB, CIOKHBIX I(PUPOB OPraHUICCKUX M MHHEPATbHBIX KUCIOT. Pasnmu4Horo tuma
Jeruapatanus riuKoJied, MMHAKOIMHOBAs MEepPerpynnupoBKa, ee MeXaHu3M. Peakiiuu oKuciaeHus
O-TJIMKOJIEH TETpaalleTaToM CBUHIA W HOJHOW KHUCIOTOM. OTUIIEHIJIMKOJIb, MPOMBIIUIEHHOE
3HauYCHUE.

Tpexaromubie criuptel. I'nmunepun. [loayyenue ero rufpoianu3oM KUpPOB, U3 MPOIUIICHA.
®usnueckue cBOMCTBA. XHMHYECKHME CBOMCTBA: B3aUMOJCKHCTBHE C METAJNIaMU U COJISIMH
METaJIJIOB, JETUApaTalus, TaJOTeHUPOBAHME, OKUCJICHHME, AalUJIMPOBAHUE, HUTPOBAHUE.
KauecTtBennsie peakiuu Ha riuuepud. [Ipumenenue.

HenpenenbHble civpThl. AJTUIOBBIN CIUPT, TEXHUYECKOE MOJIyYEHUE U UCIIOJIb30BAHHUE.
Bununoseiii cniupt. IlpaBuno DOnbTexoBa-Opnenmeiiepa. [IpocTtbie U cloXKHBIE SPHUPHI
BUHWJIOBOT'O CITIUPTA U TIOJUMEPHI HA UX OCHOBE.

O®enonbl. Knaccuduxanus, Homenknarypa. OcCOOEHHOCTH KETO-€HOJIbHOW TayTOMEpHH.
[IpombllieHHBIE W J1a0OpaTOpHBIE CIOCOOBI TOJMy4YeHHs (eHoda: MIeTOYHAs IUTaBKa COJeH
CyIb(OKUCIOT, THAPOIU3 XJIOpOEH30/a, pacnaj KyMWITHAPONEPOKCUIA, paclaj coyen
nua3onus. Pusnueckwe CBOWCTBa (eHosa. XHWMHUYECKUE CBOHCTBA. Peaknmm THapoKchia
(deHona: KUCIOTHBIE CBOMCTBA (peHOJA, MOJYYCHHE MPOCTHIX M CIOKHBIX 3(PHUPOB, OKHCICHHE.
TpuankundeHonsl, NpUMEHEHHWE WX Kak aHTHOKcuAantoB. CBolicTBa sijpa  QeHona:
raJIoONIUPOBAHKE, HUTPOBaHUE (MMMKPUHOBAS KHUCIOTA), Cyab(pUpoBaHHE, KapOOKCUIUPOBAHUE,
peakuus Peiimepa-Tumana. Konnencauus ¢enona ¢ popmanbaerugom. ['uapupoBanue deHona.
KauectBennsie peakuuu Ha ¢eHoi. [1aBHbIE TyTH pUMeHeHus1 PeHoI0B U uX 3GupoB (aHU307,
(dbeHeTomn, Kpe3oJbl).

JIsyxatomuble  (eHonbl.  [lupokarexun, pe3opuuH, TUAPOXUHOH. [lomyueHue
MUpOKaTeXuHa U3 (PeHoJia U IUXJIOPOCH30Ia, Pe30plMHA U3 TUCYIb(POoOeH30a, THAPOXUHOHA U3
XHUHOHA. XuMHuueckue cBoiicTBa. Peakuuu no OH rpymme, snektpodunsHoe 3aMelieHne B sape.
OkuclieHne TUAPOXUHOHA B XUHTHAPOH, XUHOH. CEMUXMHOH — MOH-pagukai. Murubupyromme
CBOMCTBA IBYXaTOMHBIX (DEHOJIOB.

TpexatoMuble Qenonbl. [luporamnon, ¢uoporiouuH, uX MnoxydeHue. TayToMmepus
¢dnopormronHa. Peakiuy KeTOHHON U €HOJIbHOU (opM.

Hadtonel. Cunres o- u B-HadrtomoB. Peaknmuu mo OH rpymme, snekTpoduibHOE
3amerneHue B sipe. VMcnonb3oBanue HaTOOB.

Apomarudeckue cnupTbl. bensmnoBbiii cnupt. [lomydyenne wu3 OeH3unxiopuaa H
Ooensasnprernna. [B-OenwmdTunoBblii  cnupT.  IlomyyeHne Ha  OCHOBE  ATHIIEHOKCHIA.
Hcnonbs3oBaHne apoMaTHUYECKUX CIIUPTOB.

IIpocmote 3¢ghuput

[ToryueHue mpocThIX APUPOB: U3 CHHPTOB, MO METOAy BHIbSIMCOHA U3 aANKOTOJSATOB.
@dusnueckue CBOHCTBA. XHWMHYECKHE CBOWCTBA: KOMILIEKCOOOpa3oBaHHe, 0Opa3oBaHUE
TPETUUYHBIX OKCOHUEBBIX coiel, peakuus ¢ HI, okucnenue B ruaponepoxkcuabl. [IpomMblineHHoe
MOJlydYeHHEe W  HCHOJb30BaHME ATHIOBOro sdwupa. Lluknnueckue >dupsl:  auOKcaH,
TerparuApodypaH, UX TEXHUYECKOE UCIONIb30BaHue. DUPHI ITUIEHTIIUKOJIA KaK pacTBOPUTEIH.

a-Okcuonl ankernos

Crioco0Ob! MoaydeHuss ¥ TPOMBITINIEHHOE MPOU3BOJICTBO ATHUIICHOKCHAA. OKHUCIIEHHE aIKEHOB IO
H.IlpunexaeBy, KaTaJIMTHYECKOE OKHCICHHE AaJIKEHOB, OMBUICHHE JTHJICHXJIOPTHAPHHA.



XWMHYECKUE CBOMCTBA: HW30MEpHU3aIMs, MPUCOSAMHEHUE BOABI, TajoreHoBogopoaoB, HCN,
CIUpTOB, aMMHaka, Mg-oprannueckux coenuHenuil. [lonumepuszanus.

Kapoonunvnuie coeounenusn (okcocoeounenus)

Anprerniipl U KETOHBI IpeaenbHoro psaa. HomeHkiaTypa, knacupukanusi, ©30MepHsl.
Obume u crnenupuUecKrue CrocoObl MONyYeHHs: OKUCICHUE YIIIEBOAOPOAOB, IETHIpUPOBAHUE
CHMPTOB, ruapaTanus aakuHoB (peakuus M.I.KydepoBa), cyxas neperonka cosieii KapOOHOBBIX
KHCJIOT, CUHTE3 MOCPEICTBOM METAIJIOOPraHUYECKUX COEAMHEHUN, OKCOCUHTE3, THIPOIN3 IeM-
JUTaJoreHNpoOn3BOHbIX.  Dusnueckue  cBoiictBa.  XMMHUYECKME  CBOWCTBA:  peakLUH
HYKJICO(DUIBHOTO TPUCOSAWHEHHUS BOABI, IEPOKCHAA BOJIOPOJA, MEPKHUCIOT, CIUPTOB,
rajoreHoBo1opo1oB, HCN, KkapOOHOBBIX KHCIOT U aAHTUAPHUAOB, METAIIIOOPIaHUYECKUX
coeaunenuit (Zn, Mg, Cd). Peakuuu ¢ a3orcomepXaldMu COCIUHCHHSIMU C OOpa3oBaHHEM
OKCHMOB, TMJpPa30HOB, ceMuKkap0a3oHOB. bucynbpuTHble mpou3BoaHbIE. Peakuuu OKUCIEHMS:
nOHHBIMU pearentamu (npasmio M.Ilonosa — E.Barnepa it KeTOHOB), OKHUCIECHUE KUCIOPOJIOM
Bo3ayxa. OkucnuTenbHo-BoccTaHoBUTENbHBIE peakiuu C.Kannuuapo, A.Tumenko, paBHOBecHe
[Meiieppeitna — K.Ilommopdpa — I.Bepmes. Peaknum BoccTaHOBICHHS. AJBIOJIBHAS W
KPOTOHOBAsI KOHJICHCALUs allbJECTHI0B U KeTOHOB. [IpuMepbl peakiuil KOHAEHCAIH, YCIOBUS UX
IPOBEJICHUSI M MEXaHu3M. ['ajoreHupoBaHuE albJErMI0B U KETOHOB, DPA3JIMYHOE JEHCTBUE
raJIoTeHUPYIOUINX  peareHToB, npuuuHbl  ero. lleperpynmupoka  A.E.PaBopckoro.
[Muknoonuromepusanys U MOJIMMEpPU3aLUs albJETU0B (TPUOKCAH, Mapajblerujl, rnapapopm).
Peakiuu, ornuyaromue anbIeruibl OT KeTOHOB. OTxaenbHblE IpeACcTaBUTENU: (opMaibIeruy,
aleTabJET U/, alleTOH, UX 0COOEHHOCTH, IPOMBIIIIEHHOE MPOU3BOICTBO U IPUMEHEHHE.

JlukapOOHWIBbHBIE COeMHEHMs npeaenbHoro psana. Knaccudukanus, HOMEHKIaTypa. o-
JuKapOOHWIBHBIE COEAMHEHMs, TIUOKCaldb, AuaneTwia. CrocoObl MmoydeHHus. XUMHUYECKHUE
CBOMWCTBAa: HYKJICO(DUIbHOE MPHUCOEIUHEHHE, BOCCTAHOBJIEHHE, OOpa3oBaHUE MPOM3BOJHBIX,
BHYTPUMOJIEKYJISIpHAsS OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHAS peakuus C.Kannunuapo,
cneunduyeckas aiabI0JIbHO-KPOTOHOBAsl KOHJEHcalus, 00pa3oBaHHWE KOMILJIEKCOB C COJSIMH
METAaJIJIOB.

B-HdukapOboHunbHbBIE ~ coeAMHEHHMs,  aneTunaneToH.  CuHTE3  CII0KHO-3(UPHOIN
konaeHcanuen P.JI.Knaiizena, mexanmsm. Kerto-eHosbHas taytoMmepus. CHHTE3, CTpPOCHHE H
peakuroHHasi CHOCOOHOCTh HATPUEBOTO IIPOM3BOAHOIO AlleTUIIALIETOHA, XeJIaTHbIE POU3BOIHbIE
METaJuIoB. Y-J{ukapOOHUIbHBIE COEIMHEHMS, SHTAPHBIN allbJeTH I, alleTOHUJIAETOH, UX CHHTE3.
XvMHYecKue CBOWCTBA, 00pa30BaHKE FeTEPOLMKINYECKUX POU3BOAHBIX.

HenpenenbHuble anbaerunpl M KeToHbl anugparuueckoro psaa. Kiaccudpukauus. o,f3-
HenacslnieHnble anbaeruabl U KeToHsl. [lomyuenne ux neruapartanyveid NpoayKTOB allbJOJIbHOU
KOHJEHCAllUU. AKPOJIEHH, CUHTE3 U3 IInueprHa. KpoTOHOBBIN anbAeruj, CHHTE3 KOHJIEH caluen
aneTalbJEeTnaa, MOJBWKHOCTb aTOMOB BOJOpPOJAa METHJIEHOBOW TpYIIbI, BHUHUJIOTHS.
XYUMHYECKUEe  CBOMCTBA: peakUuu THAPUPOBAHUS, OKHUCICHUSA, JJIEKTPOPUIBHOTO MU
HYKJICO(DUIBHOTO MPUCOCIUHEHUs TaJoreHoB, rajoreHooaopoaoB, HCN, Mg-oprannyeckux
coenuHeHUH. 3,y-HeHachImeHHbIe aabAeru/ibl 1 KETOHBI.

Kerenbl. CriocoObl mosyuyeHusi: U3 TaJOr€HaHTHAPUAOB O-TaIOT€HKApOOHOBBIX KHCIIOT,
TEPMOJIU30M alleTOHa (MeXaHu3M peakuuun). Pusnueckue cBoiCTBa. PeaklimoHHas CIIOCOOHOCTD
KETEHOB: B3aUMOJICHCTBUE C COEAMHEHMSIMM, COJEpXKAIlUMU AaKTUBHBIM aTOM BOJIOpPOAA, C
raJIorT€HaMH, TaJOT€HOBOJOPOJAMH, MAarHMMOPraHMYeCKUMH COEOUHEHMSIMH, JTUMEpHU3aLMs
kereHa. [IpombllieHHbIE CHHTE3bI Ha 0a3e KeTeHa.

ApomaTtuyeckoe aNbIETUIBL. CriocoOsr CUHTE3a: OMBUICHUE 1,1-
JIUTAJIOTEHOIPOU3BOIHBIX, OKHUCIEHHE aJKWIOCH30JI0B, MpsMoe (HOPMIIMPOBAHUE apPEHOB
(JI.Tarrepman — FJ.Kox). Xumudeckue CBOHCTBA: aBTOOKHCIEHHE OeH3albpleruaa, ero

Mexanu3Mm. Peakmms C.Kannummapo, peaknuu KoHAEHcAluu OeH3anmpaeruaa (OeH30MHOBAS
koHAeHcanus, cuate3 B.I'.Ilepkuna). Peakiun 31eKTpouiabHOTO 3aMeIeHHs] B apOMaTHIECKOM
KOJIBIIE.
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Apomaruyeckue  keToHbl.  [lomydeHue: — OKHCIIEHHEM  TOMOJIOTOB  OeH3oia,
JIETUAPUPOBAHUEM BTOPUYHBIX CHHUPTOB, anunupoBanueM 1o III.dpunemo — . Kpadrcey,
CHUHTE3bl Ha 0a3e MarHui- U KagMUHOpPraHMYecKUx coequHeHuil. dusnueckue U XUMUYECKHE
cBoiicTBa. Peakuum koHzaeHcanuu, BoccTaHoBieHue 1o O.X.KinemeHceHy, 3aMelleHHE O-
METUJIEHOBOTO BOAOPO/JIA B JKUPHO-apoMaTHyecKux KertoHax. IleperpynnupoBka 9.0.bekmana u
CrOCcOOBI YCTAaHOBJICHUS €€ HanpaBieHuss. DOTOMHUIINATOPEI.

Xunonsl. Ilonmyuenue opro- U mapa-0€H30XWHOHOB, HAa(QTOXWHOHA. XHMHUYECKUE
CBOMCTBa: BOCCTaHOBJICHUE, mpucoeanHenue rajoreno, HCI. TlonyyeHne MOHO- U JIMOKCHMOB.
XWHOHBI Kak JUEeHO(HIIbl. XUHTHUAPOH, MOHATHE O KOMIUIEKcax ¢ mepeHocom 3apsaa (KII3).
CeMUXUHOHBI, TIOHATHE 00 HOH-paaukanax. HadTOXWHOH. AHTpaxMHOH, CHHTE3, pPEaKIUH
ANEeKTPOGUIBHOTO 3aMEUICHHs, CHHTE3 alu3apuHa Kak IMpeACTAaBUTENsl psAga Kpacureneit
MOJIMaPOMATUYECKUX COEAUHEHHM.

Kapoonoswie kuciomul u ux npou3eoonvle

Monokap6oHoBble kucnoTel. Knaccudukaums u  HoOMeHkinatypa. OOmme MeToJbl
MOJIyYEHUS: OKHUCJIEHHE CHUPTOB, albJETHJ0B, KETOHOB, YIJIEBOJOPOAOB, M3 MAarHuii- u
JUTUAOPTaHUYECKUX COCIMHEHHH, THIApOJIn3 (DYHKIMOHAIBHBIX IPOU3BOAHBIX KapOOHOBBIX
KHCJIOT, MeTox Perrie, cuaTe3bI Ha 6a3e 3(pUpPOB MaJTOHOBON KHCIIOTHI M alleTOYKCYCHOTO 3¢dupa.
dusnueckue cBorcTBa. Bogopoanas cBsi3b. KUCIOTHOCTD U €€ CBSA3b C 3JEKTPOHHBIM CTPOESHUEM
KapOOHOBBIX KHMCIOT M MX aHHOHOB, 3aBUCUMOCTb OT XapaKTepa U MOJIOXKEHHUS 3aMECTUTENIEH B
JIKUJIBHOM pajukane. XHMHUYECKHEe CBOMcTBa: oOpa3zoBaHHE coJiel, JeKapOOKCHUIMPOBaHUE
coneil, anekTponu3. Crneunduueckue peaklMHu: BOCCTAHOBJIECHHE, AEHCTBHE TaIOr€HUPYIOLINX
areHToB, oOpa3oBaHUE (YHKLUMOHAJIBHBIX INPOU3BOAHBIX. B3anMmornpeBpalieHue MpOU3BOIHBIX
KapOOHOBBIX KHCJIOT Kak peakius HYKJICOQWIbHOIO 3aMEUICHUs B alWJIbHOW TIpymIe.
MypaBbHHas KHUCJIOTa, NPOMBIIIICHHbI MeTOA cHuHTe3a (KapOOHWIMpoBaHUE), (uznueckue
CBOMCTBA, BOCCTAHOBUTEJIbHBIE CBOMCTBA. YKCyCHAsl KUCJIOTA, CUHTE3, IPUMEHEHHUE.

["anorenanruapuasl KapOOHOBBIX KHCIOT. CHHTE3 U MCIIOJIb30BaHUE B KAYECTBE areHTOB
aIMIIMPOBAHUS (B3aUMOJICHCTBUE C BOJOM, CIUPTAMHU, aMMHUAKOM ). ATIETUIIXJIOPHI.

AHruapuasl KapOOHOBBIX KHCHOT. [lomyyeHMe W3 TajoreHaHrupuaOB, ALMIMPYIOLIAs
CIOCOOHOCTb, AlIUJIMPOBAHUE CIUPTOB (MEXAHU3M). Y KCYCHBIN aHTUAPUI.

Crnoxnble 3¢upbl KapOOHOBBIX KHCIOT. [losyueHue: amIMpoOBaHUEM CHHUPTOB, IO
peakuuu A.Tumenko, U3 aHruIpuaoB. ['uaponus 3gupoB, peakuus nepesTepupukanuu, poib
OCHOBHOTO M KMCJIOTHOTO KaTaJIu3a.

AMuIel KapOOHOBBIX KHCIOT. CHHTE3 W3 TaJIOTCHAHTHAPHUIOB, CIIOXKHBIX J(PHUPOB,
KapOOHOBBIX KHCJIOT, HHUTPWIOB. OTCYTCTBHE OCHOBHBIX CBOHCTB B aMHUJax, SBIICHHUE
accouuanuu. XHMUYECKHE CBOMCTBA: THUIPOJIN3, B3aMMOJEHCTBHE C BOJOOTHUMAIOIIMMHU
CpeAcTBaMU, aJIKWINPOBaHHE, BOCCTAHOBJIEHHUE, NeperpynnupoBka A.B.I'opmaHa u ee MexaHU3M.

Hutpumns KHCJIOT. [Tonyuenwue, cBoMcTBa  (THAPOIH3, BOCCTaHOBJICHUE).
Juanunnepokcuabl U nepkuciaoTsel. Cunres. I[lepokcu bl Kak HCTOYHUKHM CBOOOIHBIX pa/IKajoB.
[IpenenbHble  BYXOCHOBHBIE  KHCIOTHI  (AuKapOoOHOBBIE  KHCHOTHI). Kraccudukanus,
HOMEHKIaTypa. MeToapl CHHTE3a: OKHMCIEHHE LMKIMYECKHX KETOHOB, TMJIPOJIN3 HUTPUIIOB,
aHomHbId MeToql A.Konb0e, CHHTE3bI ¢ UCTIOIB30BAHIEM MAJIOHOBOTO M HATPUH-aIIETOYKCYCHOTO
spupa. dDusnyeckue CcBoiicTBa. XHWMHUYECKHE CBOHCTBa: o0Opa3zoBaHMe (YHKIIMOHAIBHBIX
MPOM3BOJIHBIX, OTHOIIEHHWE K HarpeBaHuto. lllaBenmeBas kucnora, MOJyd4eHHE U3 COJH
MYpPaBbUHOM KHCJIOTHI, OKUCIEHHE. MajoHOBask KUCIOTa, CUHTE3 €€ U3 IUAaHOYKCYCHOM KHUCIIOTHI,
XUMHUYECKHE CBOICTBa (IeKapOOKCHUIMpPOBAaHUE, KOHJEHCAlMsl C albJeruaaMu). MajJoHOBBIM
3¢up U ero HaTpueBoe NMpou3BoAHOE. SHTapHas kucioTa. Ee cunte3. IMua sstHTapHON KUCIOTHI,
N-6pomcykimHUMIA. AaunuHoBas kuciora. [lomydyenue, oOpazoBaHue MOJIMAMUIHOTO BOJIOKHA.

Henpenensusle kapOoHOBble KHCHOTHL. Kiaccudukanus, HoMmeHKIarypa. MeTosl
MOJIyYEHUS: U3 TaJOreHCOAEPKAIIUX KapOOHOBBIX KHUCIOT, U3 THIPOKCHUKHUCIOT, OKHUCICHHEM
HENpPEJIEeNbHbIX AJIbJIETHI0B U CIIUPTOB, KOHJEHCAIIMEW aJIbJIErMI0B U KETOHOB C MaJOHOBBIM
3¢upoM, U3 HENpeAeTbHBbIX COECOUHEHUM (Yepe3 MarHuHOOpraHW4ecKHue COEAUHEHUS W



[IUAHTUAPUHOBBIM METOI0M). Du3nueckne cBOMCTBA. XMMHYECKHE CBOWCTBA O, [3-HETpeaeTbHBIX
KapOOHOBBIX KHCIIOT: MPHCOSAMHEHHUE BOJIOPOA, TaJOreHOB, TaJOreHOBOAOPOI0B. [ muparamus
o,B-, B,y- 1 y,0-HeNpeneabHbIX KapOOHOBBIX KUCIOT. CrienudpuiecKkrue peakiuu: HyKIeoPpuiIbHOe
npucoeauHenne 1o A.Mwuxasmio. AKpuioBas KUCIOTa, DOdydyeHHEe (U3 MpomuiieHa,
OKCOCHHTE30M, OMBUICHHEM HHUTPHWIA, JETHApATallield MOJOYHOW KHUCIOTHI). AKPUIOHUTPUI,
3¢upbl aKPUIOBOM KHUCIOTHI, MOJMMEPbl Ha MX OCHOBE. MeTakpuioBasi KHUCIOTa, CHHTE3 M3
AICTOHIIMAHTHIPIHA, TIOJTUMEPHI Ha OCHOBE METaKpUJIOBOW KUCIOTHI U ee 3gupoB. KpoToHOBBIE
KHUCIIOTBI, TEOMETPUYECKast U30MEpHSI.

OnevHOBasT W DSJIaWJIMHOBAs KHCIOTHl, WX CTPOCHHE, PEAKIMU BOCCTAHOBJICHHSI,
OKHUCJICHHS, O030HOJM3a, OpomupoBaHus. JIluHONEBas, JIMHOJIEHOBAs KHUCIOTHL, MPHUPOJHbBIC
UCTOYHUKHU, TpakTHuueckoe 3HadeHue. DymapoBas W MalleMHOBAas KHUCJIOTHI, pa3InYUe B
cBoricTBax. [lonyuenune GpymMapoBOil KHCIOTHI U3 SIOJOYHOW M MaJeMHOBOM KuCIOT. Ilomydenue
MaJICMHOBOU KUCIJIOTHI OKUCIIEHHEM OeH3omna, pypdypomna, OyreHa.

ApoMaTuyeckie MOHO- U JuUKapOOHOBbIe KucioThl. Kitaccudukanus, HOMEHKIATypa.
CriocoObl TTOJTYyYEHHUsS: OKHCICHHEM TOMOJIOTOB OeH30ia, HadTanuHa. beH3oiiHas KucioTa,
dbusnueckue, XMMHUUECKUe cBoWcTBa (0OpazoBaHue (DYHKIMOHAIBHBIX MPOU3BOAHBIX, PEAKIUU
aneKTpomIbHOTO 3amemnnenus). draneBas KucioTa, (TaneBblid aHTHIpUI, >pupsl draneBoit
KUCTOThl. beH3omnOen3oitHas kucnorta, QeHondranensH. WMmua @raneBoil KUCIOTBI U €ro
UCIoNb30BaHue B cuHTe3ax O.['a0puwans. TepedraneBas KuciaoTa, KOHJEHCALUA €€ C
STUJICHIJIUKOJIEM U TNIULIEPHHOM.

Humpocoeounenus

Hutpocoenunenust ammdartuueckoro psga. Mzomepuss m HomeHknarypa. CrpoeHue
HUTporpynmnsl. CrocoObl MOJIy4yeHHs: U3 raJOTeHAaJIKaHOB, HUTPOBaHWEM alkaHOB. dusnueckue
cBoiicTBa. XWMHUYECKHE CBOWCTBA: amu-(hopMa HHUTPOCOCTUHEHUH (TayromepHas Qopma),
o0pa3oBaHue albJETU0B U KETOHOB M3 COJIeHl HUTPOCOEANHEHHH, B3aUMOACHCTBUE alli-(OPMBbI
HuTpocoeauHeHuit ¢ rajgoreHamu (M.M.beBon), peakuus HUTPO3UPOBAHUS HUTPOCOEIUHEHUIH
UCMOJIb30BaHUE €€ Ul WACHTHU(HKAIMU MOocieHuX. BoccraHoBlieHHME HHUTPOCOEIMHEHUH,
KOHJEHCAllUsg C KapOOHWIBHBIMH coenuHeHussMU. Hutpomeran, nomydenue. XJIOPIUKPUH,
NOJy4eHHne HUTpoBaHUeM xJiopodopma. TerpaHutpomeraH.

Apomartudeckue HUTpocoeAnHeHus. HoMeHknaTypa, crnocoObl MOMydeHHs: HUTPOBAaHUE
OeH301a u ero roMoJsioroB, peakuus B.Meiiepa. ®usnuecknue cBoiicTBa. XUMHUUECKUE CBOMCTBA:
peakuuMu  3neKkTpouiapHOro  3aMemeHus.  Peakuuu — HYKJI€O(QWJIBHOTO  3aMelleHus
raJIOTEHONPOU3BOJHBIX HUTPOCOENMHEHUH. BocCTaHOBIEHNE HUTPOCOECIUHEHWM B KHUCIOH H
menoyHot  cpexe.  IIpomexyTouHble  MPOAYKTHl ~ BOCCTAaHOBJEHUS:  HUTPO300EH301,
(GEeHUITUIPOKCUIIAMHUH,  Aa30KCHMOEH30JI,  a300eH30i1, ruapasoben3on. Ileperpynmupoka
a30KkcuOeH30la B KHCIOW cpene, OEH3MAMHOBAasS U CEMHJMHOBAs NEPErpyHIUpPOBKHU.
DeHUITHUTPOMETAH, 00pa3oBaHKe alu-(hOPMBI.

Amurnol

Amudartnueckue  amuHbl. Homenkmarypa, uszoMepus.  CrocoObl — MOJTy4YeHHS:
AIKWINPOBaHME aMMMaKa U aMUHOB, BOCCTAHOBJIEHHE a30TCOJAEP)KALIUX coeAuHEHMH. CHHTE3
NEePBUYHBIX aMUHOB 110 MeTony 3.['abpuoiis, neperpynnupoBkoil amunoB (peakius A.I'opmana).
ONEKTPOHHOE CTPOEHUE AaMUHO-TPYIIBI, MPOCTPAHCTBEHHOE CTPOCHHME aMHUHOB. PDU3MUECKHe
CBOHMCTBa, 00pa3oBaHWE BOJOPOJHBIX CBs3el. XuMHueckue cBoHcTBa. (OCHOBHOCTH U
KHCIIOTHOCTb, 3aBUCUMOCTb OT MPUPOABI PAAUKAIOB. AJIKMIMPOBAHNE U allMJIMPOBAaHUE aMUHOB,
B3aMMOJICHCTBHE C a30TUCTON KHUCIOTOW (HUTPO3HPOBAHUE), NEUCTBUE TaJOr€HOB, OKHUCIICHHE
TPETUUYHBIX aMUHOB. MI30HUTpUIIbHAS peaKLus.

ApomaTtnueckue aMuHBL. MeTOApl CHHTE3a: BOCCTAHOBJIEHHUE HUTPOCOEAVHEHUM,
AIKUIUPOBAaHUE AaHWJIMHA, M3 coled amMuHOB, Meron @.YipmaHa (mojgydeHHE TPETHUYHBIX
apoMaTHYeCKUX aMUHOB). Peakuuu 31eKTpo(uiIbHOrO 3aMelleHusl, OpUeHTHpYIoIlee AecTBHe
amuHo-rpynnsl.  CynbgaHuioBas KHCIOTa, cylb(aMuaHble Mpenaparbl. YeTBepTUUYHBIE
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AMMOHHEBBIC COJIM U OCHOBAaHUA, CIIOCOOBI MMOJIYYCHH, TCPMUUCCKOC PA3JIOKCHUC. Baxwueimne
NpeACTABUTCIIM apOMATUYCCKUX dMHUHOB, ITYTHU UX HUCIIOJIb30BAHMA.

Huazocoeounenusn

Huazocoeaunenust amudarudeckoro psiaa. [lpuumHel HecTaOMIBHOCTU anU(PATHUECKUX
nra3ocoequHeHni. J{nazomeraH, AMa30yKCyCHBIN 2Gup, TpudTopMeTHIANa30MeTaH, NOJTyYeHNUE,
CTpOCHHE. XWMHUYECKHE CBOWCTBA: pa3JIOKEHUE TOJ AchcTBHEeM Tema u Y D-00iydeHus,
METHIIUPYIONIAs CTIOCOOHOCTh TUA30METaHa.

Apomarudeckue auazocoeArnHeHus. CrnocoObl MONyuYeHUs pacTBOPOB COJIEH TMA30HUS U
TBEPJABIX IUA30HHUEBBIX COJIEH. MeXaHU3M pPEaKIuH TUa30THPOBAHMS, CTAOMIBLHOCTH KaTHOHA
nua3oHus. Peakuuu cosell AMa30HUS C BbIIEJICHHEM a30Ta: 3aMEHa JMa30rpyIIbl Ha BOAOPO],
TUAPOKCWI, TajoreH, unuaHorpynmy (peakuust T.3annmeiiepa — A.l'arrepmana), cuHTe3
MeTajutooprannueckux coenuHeHuit (peakuust A.H.HecmestHoBa). ['oMonuTHYeckoe paszinokeHue
coieid uasoHus. Peakumu auasocoeqMHEHWH 0e€3 BBIAETICHHA a30Ta: BOCCTAHOBIICHHE,
B3aMMO/JICIICTBIE C TEPBUYHBIMU U BTOPHUYHBIMH apOMATUYECKUMHU aMUHAMH, PEaKIUs
a30COYETAHMSI KaK PeaKLusl AIEKTPOPMIBHOIO 3aMEIICHHsS] B apOMaTUYECKOM si/Ipe, YCJIOBHUS
peakuuu ¢ amuHamMu Hu  ¢peHonamu. CHUHTE3, CTPOCHHE U CTPYKTYPHBIE OCOOEHHOCTH
azokpacurened. MeTuinopanxk, KOHIO-KpacHbli. IlosydyeHue, CBs3b MeEXAY OKpPacKOW H
CTpOEHHEM, UCIIOJIb30BaHNE B KAYECTBE UHIUKATOPOB.

A3zocoeounenusn

Azomeran, mapadop, deHnnazomeran, aszo0eH3zon. Mx cuHTE3, CTaOMIBLHOCTE.
A3o0coerHEHHsI KaK HCTOYHHKH CBOOOIHBIX PaUKaIIOB.

4. I'erepoyHKIIMOHAIbHBIE IPOU3BOJAHbIE YIJIEBOAOPOI0B

Monokap6onogwle 2udpOKCUKUCTIOMbL

Knaccugukanus, HoMeHKnarypa. MeToabl MOMy4eHHUS: OKUCIEHHUEM TIUKOJeH,
TUJIPOJIU30M TaJIOT€H3aMEIIEHHBIX KHUCIIOT, BOCCTAHOBJIEHHUEM albJErH/10-, KETOKUCIOT U HX
3¢pupoB, U3  aMUHOKHUCIOT. CrHenuanbHble  METOAbl  CHHTE3a  O-THAPOKCHKHCIOT:
LUAHTUIPUHOBBIA CHHTE3; B-TUAPOKCUKHCIOT: U3 o-okcunoB, MetogoMm C.H.Pedopmatckoro.
duznyeckue cBOMCTBA. XMMHUYECKUE CBOMCTBA: peaKIMH MO KapOOKCHILHOM M THIPOKCUILHOU
rpynnaM, peakuuu IETUApaTallid U 3aBUCHUMOCTb pe3ylbTaTa OT B3aHMHOTO PAaCIOJIOKEHHUS
TUIPOKCWIIBHOM M KapOOKCHIIbHOM rpynn (oOpa3oBaHuEe JAaKTUIOB, JIakTOHOB). CBoiicTBa
JAKTOHOB. [JMKonEeBas KHUCIOTa, MOJIOYHAsl KHCJIOTa, IPUPOAHBIE HWCTOYHMKH, CHUHTES,
xumuueckue cpoicTBa. CrepeomzoMepusi B psiy THIPOKCUKUCIOT. OnTuueckas H30MeEpHs.
AcumMmeTprs MOJIEKYJIBI M aCUMMETPHUYECKHI aTOM yriepoja Kak HMPUYMHBI BO3HMKHOBEHHS
ONTUYECKON H30MepHH. ODHaHTUOMEpHI, panemarbl. CrnocoObl H300paKEHUS ONTUYECKUX
130MepoB (MpoeKIMoHHbIE (popMyiibl O.Dumiepa, KOHGUTYpalluOHHBIE (OPMYIIbI).

Jukapoonoesie 2ud0poKcUKUCI0MbL

S6nounas xucnorta. fBnenue BampaeHoBckoro oOpamieHusi. BunHas kuciaora, NpUPOAHbBIE
UCTOYHMKH, cmocoObl cuHTe3a. Cyxas TmeperoHka. 3HaueHHEe CoJed BHHHBIX KHCIIOT.
CrepeoxuMusi COEIMHEHUN C JBYMS aCUMMETPUYECKHMMH aTOMaMH, YHUCJIO CTEPEOM30MEPOB,
JIracTepeoMepsl, Me30(opMbl, pameMaTsl (AMarpaMMmbl IUIABKOCTH). MeTonabl pasjeneHus
SHAHTUOMEPOB.

JImMmonHas KHCjiI0Ta, MHOPHUPOAHBIEC HWCTOYHUKH, CHHTE3 MUAHTHAPHHOBBIM MCTOAOM,
OTHOIICHHUC K HAaIrp€BaHMUIO.



Apomamultecmte zudpoxculcuc.zwm bl

CanunuioBasi KMCIIOTa, MOJy4YeHHE KapOOKCUIMpOBaHUEM (heHOJIa, MIEIOYHON IJIaBKOH.
Peakuuu no ruapokcu- m KapOOKCWIBHOM Ipymnmam, ruapupoBaHue. OKCHUKOpUYHAsI KHCIIOTA,
KyMapuH, CHHT€3, ILHUC-, TpaHC- H30Mepus. MuHIanpHas  KUCIOTa,  IIOJIy4YEHHE,
pacnpoCTpaHEHHOCTh B IIPUPO/IE.

Anvoe2uoo- u Kkemoxkuciomal

Knaccudukanuusa, HomeHkinarypa. [JHOKcHIIOBas KHUCIOTa, CHHTE3 THIPOIU30M
TaJIOTeH3aMEeIIEHHBIX KapOOHOBBIX KHCIIOT, W3 BUHHOW KHUCIOTHL. CBOWCTBA ajabJACTUAHOW H
KapOokcunpHOM rpymm. [lupoBuHOrpamHas kucinora, cuHTe3. Crnenuduueckue CBOMCTBA:
OKHCJICHHE, IeKapOOKCHIINPOBAHNE.

B-Kerokucmorst u uX JQHUpEL. AIETOYKCYCHBIH 3¢Hp, CTpOEHHE, MOIyYEeHUE
cinoxxkHodbupHoit koHmeHcanuen P.JI.Knaiizena, u3 jgukereHa. KeToHHOE H  KHCIIOTHOE
pacuierieHie  aneroykcycHoro a¢upa, CH-KHUCIOTHOCTh, 0OOpa30BaHHE METALTHYCCKHX
npou3BogHbIX. CHHTE3bl C  HCHOJB30BAaHUEM  aleToykcycHoro dsdupa. Tayromepus
aIlETOYKCYCHOTO d(HUpa Kak MpUMEp KEeTO-CHOJIBHOU TayroMepuu. Peakumu tTayroMepHbBIX Gopm,
ux pazgeneHue. TayroMepusi KakK CiIy4ail KHCJIOTHO-OCHOBHOTO paBHOBECHsS, pPaOOTHI
M.U.Kabaunuka.

Amunokucnomut

Knaccudukanusa, nomenknatypa. CrnocoObl TOTyYeHHS O-aMHUHOKHCIOT: M3 O~
rajJjoreH3aMeIIeHHbIX KapOOHOBBIX KHUCJIOT, U3 anpaerugoB (merox H.Jl.3emmHckoro),
MOCPEACTBOM HaTpuiiManoHoBoro 3¢dupa, mo meroxy 3.I'abpudinsa. CuHTe3 [-aMUHOKHCIIOT: W3
O, }-HEHACBIIIEHHBIX ~ KHUCIOT, KOHJCHCAallUed MajoHOBOro »d@upa ¢ KapOOHUIBLHBIMU
coenquHeHusimu (Meton B.M.PoaunonoBa). IlomyueHue BbICIIMX aMHUHOKHUCIOT. beranHoBoe
CTPOCHHE AMHMHOKHCIOT, M303JIEKTPUYECKas TO4YKa, ONTHYecKas Hu3oMepusa. Peaxkuumn
AMUHOKHCJIOT IO aMHHO-TpYIIIe: 00pa30BaHUE COJIEH U XETaTHBIX KOMIUIEKCOB, aJIKUIMPOBAHUE,
alMJIMpoBaHue, JeicTBUE a30THCTOM KHUCIOThL. Peaknmuu 1o KapOOKCWIBHOW Tpyrme
(oOpazoBanue (GYHKIMOHAIBHBIX TPOU3BOAHBIX). (CBOMCTBA aMHUHOKHUCIIOT, OOYCIOBJICHHBIC
B3alMHBIM BJIMSIHUEM aMUHO- U KapOOKCHUJIBHOW Ipynm (OTHOIIEHHME K HarpeBaHuio o-, -, y-
aMHHOKHUCIOT). [lenTuapl, NoJUnenTHAHbIe CBA3U OeKa.

AntpanwioBass  kuciota. CuHTe3 u3  ¢rampumpna.  XHUMHYECKHE  CBOMCTBA:
B3aMMOJICHCTBHE C a30TUCTOM KHUCIOTOH, 00pa3oBaHHE IMPOU3BOJAHBIX MO KapOOKCUIBHOW U
aMUHO- TPYTIIIAM.

Yeneeoowt

Knaccudukanus, HOMEHKIaTypa, pacHpoOCTPaHEHHOCTb B Mpupoje. [ JIuKosieBbIi
IbJETU, MOJyYeHHE OKHCICHHEM TJUKOJIA, JuMepHas ¢opma aibaeruja. [ IuiepuHOBbIHM
apJeru U quokcuanerod. IlomydeHne u3 riuunepuHa, CBOMCTBA: OKHCIEHHUE, BOCCTAaHOBIICHHUE,
o0pa3oBaHNE OKCHUMOB, T'MJIPa30HOB, 03a30HOB, KOHJEHcalMsl B MoHocaxapua. Onruyeckas
M30MepHUsl MIULEPUHOBOIO albJeruna, crepuueckue L- u D- psibl.

Monocaxapuael. XHWMHYECKHE CBOMCTBA: BOCCTAHOBIIEHHE, OKHCIICEHHE, [EHUCTBHE
pa30aBICeHHBIX U KOHIIECHTPUPOBAHHBIX PACTBOPOB KUCJIOT U LIEN0YeH, peakliuy aJKUINpOBaHUS,
alMJIMpoOBaHusi, oOpa3oBaHUE THUAPA30HOB U 03a30HOB. [JIIOKO3UIHBIA THUIPOKCHII, €ro
0coOeHHOCTH, O- U [-(hopMBI YIJIEBOAOB, UX JOKa3zaTenbCTBa. [lupaHo3HBIE U (hypaHO3HBIE
HUKIBL, mpoekuuoHHble  (opmyn  O.Xeyopca. Peaknuu  B3auMHOro  IpeBpalleHHS
MoHocaxapuaoB. Cokpaienue nenu no merony A.Bons u M.Pydda, meton ymimHeHus nenu
K.Kunmnanu — 3.@umepa. [IpuHIUIBI yCTaHOBICHHS! CTPYKTYpbl MOHO3 Ha MPHUMEpPE MEHTO3bI.
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I'moko3a, ee crpoenme, pubo3a, JAE30KCHPHO03a, PUOOHYKIICO3UIbI, CTPOSHHUE HYKJICHHOBBIX
KHCIIOT.

5. I'eTepouuK/JIMYecCKHEe COCTUHECHUSA

CucremaTuka TE€TEpOLMKIOB. ApPOMaTHYECKHE NATUYICHHBIE TE€TEPOLUKIbI C OJHUM
rerepoaromMoM. O01Me MeToabl UX CUHTE3a: U3 1,4-TuKapOOHUIIBHBIX COEIUHEHUI, IO peaKun
uukiusanuu FO.K.FOpeeBa. ApomaTuueckuii xapakTep reTepoluKioB.

Oypan. Meronbl cuHTE3a. ApOMAaTUYECKHME CBOWCTBA (QypaHa: cCynbQupOBaHUE,
MEpPKYpPUPOBAHME, allUJIMpOBaHUE. Peakuyny NpucoeauHEHUs: TUAPUPOBAHNUS, TaJIOUIUPOBAHMS,
JMEHOBOTO CHHTE3a, OKucienue gpypana. @ypdypos, cuaTe3, 0eH30MHOBAsE KOHICHCAIIUS.

Tuoden. Ilonmyuenne mo merony Umumbabuna A.E., u3 OyraH-OyTHIICHOBOW (paKiuu
Heptn, wu3 1,4-AUKapOOHWIBHBIX COCAMHEHHH. ApOMAaTHYECKHME CBOWCTBA THO(EHA:
cyiab(hupoBaHUe, HUTPOBAHUE, AllMJIMPOBAHUE, TAIOTEHUPOBAaHUE, XJIOpMETHINpoBaHue. Tuoda,
[10JIy4€HUE, OKUCIIEHUE.

[Tuppon. Ilonyyenwe u3 uMUAa SHTAPHON KHUCIOTHI, U3 OYyTUHAMONA. ApPOMAaTHYECKUE
CBOWCTBa MHUPPOJIA: CYIb(PHUPOBAHNE, HUTPOBAHHE, AMIMPOBAHUE, TAIOTEHUPOBaHHUE. Peakmus
azocoueranus, peakius K.Peitmepa—.Tumana. Peakuuu mOABHMIKHOIO BOAOpPOJA B MHUPPOJIE:
o0pa3zoBaHKe MUPPOJIKATHS, TMPPOIMArHUMTAIOTEHUIOB ¥ MX peakuuu. [ napupoBanue nuppoia
1o nuppoauHa u nupponuauHa. [upponuaon, N-sununnupponuaon. Ux npumenenue. [Tonstue
0 CTPOCHUU TeMorIo0nHa, MTOPPUPHH.

WNupon. Ilpumep KOHAEHCUPOBAHHOM IeTEPOUUKINYECKOW cUCTeMbl. CHHTE3 MO METOLY
A.E.Ynunbabuna, merony O.Dumiepa, n3 GeHUITHIPA30HOB. ApOMATHYECKHE CBOMCTBA MHJIOMA:
raJloreHMpoBaHue, HUTPOBaHUe, cynb(upoBanue. Peakuus azocoueranus, peakuus K.Peiimepa —
N.Tumana. B3aumopeiictBue ¢ peakTUBOM [ prHbsipa U NOCHEeAyOIMUe CUHTE3bl. Kuciopoanbie
MIPOU3BOJHBIE UHI0JA: 2-0KCUH101,3-OKCUH0JI, UX CUHTE3, TayToMepusi. UHuro, ero crpoeHue,
MPOMBIIUICHHBIN CUHTE3 U3 aHTPAHUJIOBOM KUCIOTHI. benmoe naauro. Tun kpameHuss UHIUro.

[Mupuaun. HomeHnknaTypa npou3BOJHBIX, MTONIYYeHHUE: 10 MeToy PaM3as KoHJeHcauuen
alleTUJIeHa C aMMHaKoM, IpeNebHbIX M HENpPEeNbHBIX albJIeru0B ¢ amMmmuakoMm. CBolicTBa
NMUPUAMHA KaK OCHOBAHMS: B3aMMOJIEWCTBHE C TajOreHaJlKaHaMH, KHUCJIOTaMH, OKHUCIICHUE.
ApomMaTtudeckie cBOWCTBAa MUPHJIMHA: TaJIOTEHUPOBaHuUE, CyIb(UpOBaHue, HUTpoBaHue. Peakiyn
HYKJICO(MUIHHOTO 3aMEUIeHHs] MUPHIWHA, TayTOMEpHs O-aMHUHO- M O-TUIPOKCUITUPHUAMHA.
[MukonuHbBI, OKUCIIEHNE, KOHJEH AU ¢ ajubAeruaaMu. [lunepuans, ero nojydyeHue, cBOICTBa.
[IpuMeHeHne nupuaMHA U €ro MPOU3BOAHBIX. [IMPHUIMHOBBIA M NHUNEPUIMHOBBIA LMK B
aJIKaJION/1ax.

XunonuH. Ctpoenue, cunte3 no merony 3.I.Ckpaynma m O.I'.JlebHepa —B.Munepa.
Peakuuu 3nexkTpoUIbHOrO 3aMelleHusi, OCHOBHOCTb XHHOJIMHA, PEAKIHMH HYKJICO()UIBLHOTO
3aMeIIEHUS.

6. HexoTopble acneKTbl MPUPOAHBIX COeIUHEHUIT

[IpuponHble COENMHEHHUST C M30MPEHOBBIM CKEJIETOM, JUMOHEH, TyTTanepya, Kayyyk.
Knaccudukanuss TepneHOMmoB. AJMUIMKIMYECKHE MOHOTEPIEHOUABI: MHPIEH, OIMMEH,
repaHuos, UUTpaib. JlOKa3aTenbCTBO CTPOCHMS, PEAaKUMM IUKIM3AIUH, OKHCIECHUE IUTpas,
KOHJICHCALUsSl LUTpajs C AaneTOHOM. MOHOLMKINYECKHE TEPIEHOUAB: JIMMOHEH U  €ro
KHUCJIOpOAHbIE  Tpou3BoAHble. [IpucoenuHeHne  BOAOpOAa, BOJBI,  TaJIOT€HOBOAOPOJA,
HUTPO3UIIXJIOpUA. DBuUIMKINYecKre TeprneHouabl: Ipynmna nuHaHa W kamdana. o-Ilunen,
JI0Ka3aTelbCTBO CTPOEHMS, IpEBpallleHHe B TEPHHH, B OOPHUIXJIOPHJI (TeperpynmnupoBKa
E.E.Barnepa), wusomepuzauus B Kamden. Kamdopa, cuHTe3 wuzomepusanueir o-nuHeHa,
XUMHYecKHe cBoiicTBa. dapHe3oi1, GUTOL.



JIadopaTopHbI NPAKTHKYM

Neni/mt Howmep paznena HaumenoBanue 1ab0paTopHBIX paboT
JIACIIUIUTHHBI

1 1 OuucTKa TBEPJOro BEIIECTBA

2 1 OuucTKa KAIKOr0 BEIIECTBA

3 2 CuHTE3 U CBOMCTBA AJIKAHOB, AJIKEHOB M alleTUJICHA

3 2 Peaxiun snekTpopuiabHOTO 3aMeieHus B
apOMaTHYECKOM PSITY

4 2 Cunres aneranbaeruja no peakunu Kyuepona

5 3 CuHTe3 n3onpopuiadpomMuaa

6 3 Cunres 6pomOeH3011a

7 3 CuHTe3 criupTa yepes peaktus I puHbspa

8 3 Cunres aneToHa

9 3 CuHTe3 cioxHoro ddupa

10 3 CuHTE3 aHWJIMHA BOCCTAaHOBJIICHHEM HUTPOOEH30J1a

11 3 CuHTe3 aneTaHnInIa

13 3 Cunres (eHona

14 4 CuHTE3 aleTOyKCYyCHOT0 dhupa

15 5 CuHTEe3 XMHOJINHA

16 1-6 KadecTBeHHBIN aHAIN3 OPraHUYECKUX COCAMHCHUI

4. YueOHO-MeTOoAUu4YeCcKoe o0ecnieueHre CaMOCTONTEILHOMH padoThl 00y4YalommXxcst

CamocTosTenpHas paboTa CTYICHTOB BKIIIOYAET pabOTy B YUTAIBHOM 3ajie onbmnorekn (205,
1 xopmyc), B yueOHbIX KabuHeTax (Jaboparopusix, 435, 436, 2 kopryc) U B JOMAaIIHUX YCIOBHSIX, C
JOCTYIIOM K pecypcam MHTEpHET I MOATOTOBKM K YCTHOMY OIPOCY, KOHTPOJIBHBIM paboTam u
TecTaM, a Takke OpOpMIICHHE HayYHBIX PHCYHKOB B ajghbOOME Kak OT4eTa MO COOTBETCTBYIOLIUM
TeMaM JIa0OpaTOPHBIX PadOT.

Otuersl MO 7a0OPAaTOPHBIM paboTaM MPEACTaBISAIOT COOON OTYETHBIH JOKYMEHT O padboTe
CTYJICHTa B TEYCHHE ceMecTpa. Haimuue OTYeTOB, 3a4TCHHBIX NIPENOJaBaTelieM, BEAYIIETO
nabopaTopHble 3aHATHS, SBISETCS HEOOXOAMMBIM YCIOBHEM JIOMycKa K CAade JK3aMeHa [0
TUCIUIUTAHE. DTO TaKke OauH U3 d(PPEKTUBHBIX METOJIOB MO3HAHUS, TAK KAK UMEHHO B TIPOIECCEe
HaMUCaHUs OTYeTa CTYIACHT NETallbHO U BAYMYWBO aHAIU3UPYET MEXaHW3M PEaKIUH, MPOBOAUT
pacdeTsl BBIXOJIa TOJYYEHHOTO TPOAYKTa, (OPMYJIHMPYET BBIBOJ O MPOJICIAHHOW padoTre, 4YTo
CHOCOOCTBYET JIydYllleMy YCBOGHHIO MaTepuana, pa3BHBaeT Yy CTYACHTOB BHHMaHHE W
Ha0JI101aTeNbHOCTD.

KoHTponbHbIe BOMPOCH M 3aJaHus JUIS MPOBEICHUS TEKYIIEro KOHTPOJS U MPOMEKYTOUHON

aTTeCTalluu 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IIPUBCACHBI B II. 6.2.

5. @oH/1 OLIEHOYHBIX CPEACTB /IS MPOMEKYTOYHON aTTeCTAMH MO JUCHUIJIHHE
(MoxyJmio),
BKJTFOYAIOIINN

5.1. Onwucanue mKanz OLICHUBAHUS pPC3YJIbTATOB O6y‘-ICHI/I$I 10 JTUCIHMITIIMHE

YpoBens IIkana oueHuBanusa copMUPOBAHHOCTH KOMIIeTeHIM
copmupos

TJIOXO0 HeyI0BJIeT 04YeHb
AHHOCTH YIOBJIETBO

BOPHUTEJIBH X0po1Io X0pouio OTJINYHO

KOMIIeTeHIN pUTEJILHO NpeBoc
. 0
i

19



(unamkaTop XOJHO
a
OCTHIKEHHSE He 3auteno
KOMIIETEHI[H 3a49TCHO
i)
OtcyTcTBI YpoBeHb
€ 3HaHUM 3HAHUM B
TeopeTuiec y Vposeb o0BeMe,
OBEHb 5
Kxoro P . MuHumane | 3HaHHU B COOTBETCTBY | ypoBenn Yposen
3HAHUH M .
Marepuaia. HO o0BeMeE, forme 3HAHUU B b
HIDKE .
HeBo3MoK JOIYCTHMBI | COOTBETCTBY TporpamMme o0BeMe, 3HAHUU
MHUHUMAJIBH | HOJITOTOBKH.
U YPOBEHb | IOIIEM COOTBETCTB | B
3HaHus HOCTb BIX . JormyieHo
3HaHWH. porpaMme YIOIIEM o0Beme,
OLCHUTD TpeGoBaHK HECKOJIBKO
ToNHOTY _— JormytmeHo | moaroToBKH. porpaMMe | TPEBBIII
. Umenn H B
SHAHMI ecTo MHOTO Honyuieno CCYHICCTBC | 11onrotoBk | aromem
MeECT HHBIX
BCICTICTBHE | rpyGhic HErpyOBIX | HECKOJBKO s u, 0e3 nporpam
oTKa3a 5 OIIMHOKH. HETrpyOBIX OLIMOOK OIHOOK. My
OIITHOKH.
oGyuarore OIINOOK IOATOTO
rocst oT BKH.
OTBETA
OtcyTcTBH IIponemoHcT IIponem
e PUPOBaHBI OHCTPHP
MHUHHMAaJIbH BCE IIpoxemMoHC | opanb
BIX YMEHHH HOBHEI TPUPOBaHbI | g
yme - TpoxemorcT OCHOBHBIC pup ce
OJICMOHC BCE
Ilpu p PUPOBAHKI YMEHHUSL. OCHOBH
Heso3Mmox TPpUPOBaHbI Pemrensr Bce | OCHOBHBIC 136
pereHnun BCE
HOCTb OCHOBHBIC OCHOBHBIE YMEHUA,PE | ymeHus,
CTaHJIapTH OCHOBHBEIC
bIX 3a]1a1 Pemensr YMCHHA. B OCHOBHBIC | P
HaJINYHE e Pelmensr Bee BITTOJTHEHEI €IIECHBI
i THUIIOBEIE 327244 C
YMEHHH I — OCHOBHBIC BCE 3aJIaHMS, BCE
BCJIEJICTBUE 3a1a4u € B IIOJTHOM OTACIIBHBIM | 0CHOBH
YmeHus TPUPOBAHBI 5 3a1a4m ¢
OTKasa HErpyObIMU 6 o0BemMe, HO u Ble
OCHOBHEIE 6 HErpyObIMU
oOyuJarore OIMHOKaMH. P — HeKoTopble ¢ | HECYHECTB | 3anayuy.
YMEHHS. B .
BITIOJTHEH E€HHBIM
rocst oT Brmonmens | HEAOUETaMA. Brimonn
BI BCE HeJIo4YeTaM
OTBETA Nmenu BCE 3aIAHMUA, €HEI BCe
HE B BBINOJIHEH
rpyobie 00beMe, HO B
ITOJTHOM BI BCE
OMIHOKH. HEKOTOPBIE C TIOJTHOM
o0BeEME. 3aJIaHus B
HEIOYETaMH. HOmTHOM oGneMe
o0BeMe. 6es3
HEJI0YeT
OB
Ipn Nwmeetcs [IponemoncT [Iponemonc [ponem
Hasbiku [IponemoncT
0 pCIICHNA MHHHUMAJIBH PUPOBAHEI pUpOBaHbI TpupoBaHsl | OHCTPHUD
TCYTCTBH | crammapTH | gt 0a3oBbIE HABBIKH OBaH
€ BIaJeHU 0a3oBbIC
BIX 3a71a4 TBOpYEC
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MaTepualio | He HaOop HaBBIKA HaBBIKA npu KUt

M. IpoOaAEMOHC HaBBIKOB pPEIICHUN Ioaxon

HeBo3mox TPUPOBAHBI JJIsL Tiput Tipu HECTaHIAApT | K

HOCTBb 0a3oBbIE pEeIICHUA pCLICHAH pericHIH HBIX 3a1a4 pEeIICHU

OIICHHUTH HaBBIKH. CTaHJAPTH CTaHNIAPTHBIX | CTAHAAPTHRIX | oy 1)

HaJIM4ue bIX 3a1a4 C 3afad ¢ 3afad 6e3 OIIHOOK U HECTaH

HaBBIKOB Vmenn HEKOTOPBIM HEKOTOPBIMH OmHOOK 1 HCOOYCTOB. ApPTHBIX

Boenctare | MECTO - HEJOYEeTaMH | HEI0YEeTOB. sanau

OTKa3a rpy6sie Hezo4YeTaM

obyTaroe OLIINOKH. -

rocs OT

OTBeTa

IIxajia OeHKH NPH MPOMEKYTOYHOM aTTeCTalNU
Onenka YpoBeHb OATOTOBKH

IIpeBocxoaHO Beicokuii ypoBeHb IOATOTOBKH, O€3yIIpeyHOe BiIaJIeHUE
TEOPETHUYECKUM MATEPHUAIIOM, CTYJEHT JEMOHCTPUPYET
TBOPYECKHUI ITOXOJ K PEIICHUIO HECTAaHIAPTHBIX CUTYaLlUH.
CryneHT aai NOJHBIA U pa3BEpHYTHIN OTBET Ha BCE
TEOPETUYECKHE BOTIPOCH OMIIETa, IPAaBUIIBHO HACHTU(DUIIPOBAI
MUKpOIIpenapar 1 Jajl 1o HeMy HcUepIbIBarole 00bsICHEHNS,
MIOATBEPK1asl TEM CaMbIM BIIaJICHUE TEOPETUYECKUM MATEPUATIOM.

SAATEHO CTyneHT akTUBHO paboTal Ha JabOpaTOPHBIX 3aHATHUSAX, YEMY

MIOJITBEPXKIEHUEM SIBIISIETCS BBICOKHUI cpelHuUil Oalt 3a TeKYLIYI0
yCIIEBaEMOCTb.

OtnuuHO Bricokuii ypoBeHb MOATOTOBKY C HE3HAUUTEIIHBIMU OLIMOKaMHU.

CryneHT aan NOJHBIA U pa3BepHYTHIN OTBET Ha BCE
TEOPETUYECKHE BOIIPOCHI OMiIeTa, MPaBUIBHO UIEHTHU(PHUIIMPOBAI
MHUKpOMpenapar 1 Aajl 1o HeMy 00bsSCHEHUs, TOATBEPKIasi TEM
caMbIM BJIaJIEHHE TeOpeTHUYeCKUM MaTepuanoM. CTyIeHT akTHBHO
paboTai Ha 1abopaTOPHBIX 3aHATUSAX, UMEET BBICOKUE CPEeTHUI
0aJu1 3a TEKYIIYI0 YCIIEBa€MOCTb U OLIEHKH 32 KOHTPOJIbHBIE
paboTHI.

Ouenp xopouo

Xoporas noarotoska. CTyA€HT Aall IOJHBIA OTBET Ha BCE
TEOpPETUYECKHE BONPOCH OMIIeTa, HO JOMYCTHI HEOObIINE
HETOYHOCTH B ONPEIEIICHUSAX MMOHATHH, TPOLIECCOB U T.II.
[Ipenapat uneHTHPUIUPOBAH BEPHO, 10 HEMY JaHbI MOJIHbIE
o0bsicHeHus. CTyAeHT akTUBHO padoTal Ha T1abOpaTOPHBIX
3aHSTUSIX, UMEET BBICOKHE CPEeTHUI OaJlT 3a TEKYIIYIO
yCIIEBAEMOCTh U OLIEHKHU 32 KOHTPOJIbHBIE PaOOTHI.
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Xopouio

B 11eioM xopormasi moAroToBKa ¢ 3aMETHBIMH OIIHOKaMH HITU
HepodeTaMu. CTyZIEHT a1 OTBET HA BCE TEOPETUUYECKUE BOIIPOCHI
ouseTa, HO IOIYCTHJI HETOUHOCTH B OIPEJCIICHUSAX MOHATUH,
nporieccoB U T.11. [IpenapaTt uaeHTH(GUIIUPOBaH BEPHO, HO
00BsICHEHUS 10 HEMY JaHbl HenoaHbIe. MImMeroTcs ommnbku npu
OTBETax Ha JIOTMOJHUTEIbHbIC U YTOUHSIOIINE BOIPOCHI
sk3ameHnaropa. CTyneHT paborai Ha 1a00paTOPHBIX 3aHATHUSAX,
HUMEET XOPOIlIHe CPeTHUI Oaul 3a TEKYIIYIO YCIIeBAeMOCTh U
OILICHKH 32 KOHTPOJIbHBIE PAaOOTHI.

Y 10BIETBOPUTEIILHO

MuHUMaJIBHO TOCTAaTOYHBIN YPOBEHb TOATOTOBKU. CTyAEHT
II0Ka3aJ] MUHMMAJIbHBIA YPOBEHb TEOPETUYECKUX 3HAHUMU, CHEIIAI
CYIIECTBEHHBIE OMIMOKHU MPU OTBETE HA 3K3aMEHAITMOHHBIN
BOIIPOC, HO IIPH OTBETAX Ha HABOJSIIME BOIIPOCHI, CMOT
NPaBUIBHO COPUEHTHPOBATHCS M B OOIIMX YepTax JIaThb
npaBUIbHBIN 0TBeT. [IpenapaT naeHTuuIpoBaH BEpHO, HO
00BsICHEHUS 10 HeMY He JaHbl. CTyJeHT nocerai JabopaTopHble
3aHATHS, HO UMEET HU3KUE CpeIHUI Oal 3a TEKYILYyIO
yCIIEBaEMOCTh M OIICHKH 332 KOHTPOJIbHBIE PaOOTHI.

HEC
3a4TCHO

HeynonersopurensHo

[TonroroBka HegoOCTaTOYHAS U TPEOYET TOMOIHUTEIHLHOTO
u3ydeHus Matepuana. CTyAeHT Jaj OmruOOYHbIe OTBETHI, KaK Ha
TEOPETUYECKHE BOIIPOCKHI OMiieTa, TaK U Ha HAaBOASIINE U
JIOTIOJTHUTEIILHBIE BOIPOCHI 3k3ameHnartopa. [Ipemnapar
UJACHTUPUIIMPOBAH HEBEPHO, OOBSICHEHHS 110 HEMY HE JTaHbI.
CryneHT noceman JJabopaTopHbIE 3aHATHS, HO UMEET OYEHb
HU3KHE CPETHUI 0ailI 3a TEKYIIYIO YCIIEBA€MOCTh M OIICHKH 3a
KOHTPOJIbHBIE Pa0OTHI.

ITnoxo

CTy,[[eHT OTKa3aJICs OTBEYaTh Ha dK3aMEHAIIMOHHBIN OouerT.

KpnTepm[ H npoucaypbl OoCHUBAHUA PeE3YJILTATOB oﬁyqemm nmo AMCHMIIIMHE,

XapaKTepU3yUuX 3Tanbl GopMHUpPOBaAHUA KOMIIETEHIIUIA

npouecaypbl U TCXHOJIOTUH:

J1a00paTOPHOTO 3aHATHS,

I[J'IH OLICHUBAHHUA PE3YJIbLTATOB O6y‘IeHI/I$I B BHUAE 3HAHUN HCIIOJIB3YIOTCA CJICAYIOIIUC
- RUCbMEHHblE omeembl Ha BOIIPOCHI OITPOCOB U KOJIJIOKBUYMOB;
- YCHiHble omeenmbl Ha 60RPOCLL npu d)poumaﬂbuom onpoce Ha CCMUHApPCKUX 3aHATHAX,

-UHOUBUOYAIbHBIIL YCMHbLE Omeem (JIONMYCK K JaOOpaTOpHOW paboTe) Mo TeMaTHhKe

- cobecedoeanue Ha dk3aMeHe (5 cemecTp)
- RUCbMEHHbLII omeem Ha dK3aMeHe (6 cemecTp)

I[J'IH OIICHUBAHHUA PCE3YJIbTATOB 06y‘{CHI/I$I B BHUJC YMEHHUM M HAaBBLIKOB HCIOJIB3YIOTCHA

CIIeyIOIIKE IPOLEAYPhl U TEXHOJIOTHU:
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- npakmuyeckue Konmpoavhule 3a0anua (11K3), BKIrOUaromye BBHIOJHCHUE OJHOW WU
HECKOJIBKHUX 33]1a4;

- 6bINOJIHEHUE 1a00PAMOPHBIX padom 10 JAaHHON TUCLUILIMHE;

- 0popmnenue omuemog 1o TeMaM J1a0OPATOPHBIX PAOOT.

5.2. TumoBble KOHTPOJbHBIE 3aJaHMsI WJIM HHbIE MaTepuaibl, HEOOXOAUMbIE [UIsl OLIEHKH
pe3yNbTaTOB O0yUYEHHUS.

5.2.1 KoHTposbHbIE BOIIPOCHI

Bonpocwi Koo ¢popmupyemoii komnemenyuu
1. KaxoBsl BaJ€HTHbIE BO3MOKHOCTH aTOMOB yIiiepoaa, a3ora, | OlIK [
Kuciopoaa?
2. Kakue snexrponHbie 3(h(hekThl HAOIIOAAIOTCS B MOJIEKYIIE
xJj0poen3ona?

[Tpr4rHBI YCTONYMBOCTH IIECTHYICHHBIX IUKJIOB.
[Touemy He cymiecTByeT (hymMapOBBIii aHTHIPUL?
OcymectBute cunre3 D-dppykrodypanosun-D-
TIIIOKOMTUPAHO3H/IA U JIOKAXKHUTE €T0 CTPOCHHE.

ok w

1. ®enondranent u ero cuHTe3, Kpacsiue U uaaukaropuasie | OIIK 2
CBOMCTBA.

2. Hauem ocHOBaHO MPOMBIIIUICHHOE UCIIOJIb30BAHUE
XJIOPUCTOTO BUHMIIA?

3. T'me ucnonp3yroTCsS NOIUTaJIOreHMETaHbI?

4. Kakoe npoMBIIIUIEHHOE 3HaU€HUE UMEET aKpHIIOBast

KHCJIOTA U €€ MPOU3BOJIHBIE?

I'ie B IpOMBIIIUIEHHOCTH MIPUMEHSIOTCS OKUCH aJTIKEHOB?

6. Kaxkue BemecTBa moiay4arcs Ipy HarpeBaHWM a) TIIHMIMHA,
6) 3-aMMHOOYTaHOBOM KHCIIOTHI, B) 4-aMMHOOYTaHOBOH
KHMCIIOTHI, T') 5S-aMMHOIIEHTaHOBOM KUCIIOTHI, 1) 3-
THJIPOKCUOYTaHOBOW KUCIIOTHI, €) 4-TUAPOKCUIIEHTAaHOBOM
KHUCI0T?

o

=

Kakue nponykTsl 00pa3yroTcst pu HUTpoBaHuu u3obyrana | OIIK 3
B yCIIOBUSX peakiuu KoHOBasgoBa v pH BBICOKUX
TeMIeparypax?

2. Yewm ompenenseTcst 31eKTpOoGUIBHOCT U HYKICO(PHIBHOCTh

peareHra?

3. IIpaBuno MapkoBHHKOBA U ero uHTEepHpeTanus. [Ipusectn
IpUMep.

4. 3anuummTe MEXaHU3M PeaKIMH KOHJEHCAIuN
aleTaIbJETU/Ia U alleTOHA B IPUCYTCTBUU OCHOBHOTO
KaTaJIn3aTopa.

5. IIpuBenute MexaHU3M CHHTE3a alleTHUIIALIETOHA 10 PEAKIINU
clokHOdGUpHON KoHAeH cannu KisiizeHa.

6. Kak MensieTcs HanpaBiIeHUEe peakuy XJIOPUPOBAHUS
ATHIIOEH30J1a IPU MTPOBEICHUH PEaKIIMK Ha CBETY WU B
IPUCYTCTBUH XJIOPHUIA ATFOMUHUSA?

7. Kaxkoit n3 OyTUIOBBIX CITUPTOB JIETUYE NETUAPATUPYECUTCS?

[Touemy?

1. Yem ompenensiercss CTaOMILHOCTH TPET-OyTUIILHOTO OIIK 4
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KapOKaTHoHa, TPU(PEHUIBHOTO paJuKaja U
TpuTOPMETUIHLHOTO KapOaHroHA?

2. CpaBHHTE OCHOBHBIC CBOMCTBA MEPBUYHBIX, BTOPHYHBIX U
TPETUYHBIX ATM(ATHUECKUX U APOMATHUECKUX AMHHOB.

3. Kakoii u3 rerepouukiioB (pypan, THOPESH UITU THPPOI)
o0Jajaer OONBIIMMH apOMATUICCKUMHU ¥ HEHACHIIIICHHBIMU
cBoiicTtBamMu?

4. TloHsTHE O KOMILIEKCAX C IEPEHOCOM 3apsija Ha IpuMepe

XUHOHOB.

Kak o0Opa3yroTcst aniu-HUTPOCOCTUHECHNUS?

OOBsICHUTE PEAKLIIMOHHYIO CITOCOOHOCTh KETEHOB.

3anuIInTe paIuKaJIbHYI0 TOJIUMEPU3AIMIO H30ITPEHA. OIIK 6

[TosrydnTh N300yTHIICH BCEMU BO3MOKHBIMH CITIOCOOAMU.

[IpuBeanuTe MEXaHU3M ATKUIUPOBAHUS TOIYOJIA.

Kak azorucras kuciora pearupyer ¢ nepBUYHBIMU,

BTOPUYHBIMU U TPETUYHBIMU aN()aTUIECKUMU U

apOMaTUYECKHUMHU HUTPOCOSAUHEHUSIMU?

5. Peaxnuu aJKMHOB C y4acTHEM IOJBIKHOTO aToMa
BOJOPOJA.

6. Kak goka3piBaeTcs CTpOEHUE AIIMKIMYECKUX U

OMIMKJIMYECKUX TEPIICHOB?

PR O

5.2.2. TunoBsie TeCTOBBIC 3aaHus s olleHKu chopmupoBanHocTr kommnerennuii OIIK 1, OIIK 2,
OIIK 3, OIIK 4 u OIIK 6
1. HasBats coenunenus no Homenkiarype MIOITAK:

CH3CH2_C:CH_C3H7 CH3\
l_o CH— CH,CH,CH,
N CHy”
OH
C|H2—CH2—ﬁ—CH2—(|IH2 H2C=?—$H—06Hs
OH o) OH Br C,H;s
CH;

|
C6H5—CH2—(|3:C—CEC—CH—CH3
CH,

2. TMpusectn nzomepsl C4H100 1 HA3BaTh UX M0 MEKTYHAPOTHOW HOMEHKIIATYPE.
3. HasBarh pagukanbi-3aMeCTHTENH:
HZC:CH—(f:CH— H;C—CH—C=C——
CH; CH,CH;

4. 3ammcarth CTPYKTYpHBIE (GOPMYJBI CIEAYIOIUX COCTUHEHHWI: a) HUKIONEeHTEH-2-01-1; 0)
METWJI-TPET.-OyTUIIMETaH; B)  H3OMEHTWIYKCYCHas  KHcaoTa, T)  6-(2-ruapokcu-3-
XJIOPLIHKIJIOTEKCHIT)-TeKCeH-3-0Basi KUCIIO0Ta, 1) 2,5-AuMeTHiarekcaauen-1,5-un-3

5. 3ammcats (GOpMyIBl YKa3aHHBIX COCIWHEHWH: STUJICHIJIMKOJb, TPET.-OYTHIJIOBBIH CIUPT,
napa-Kcuioi, OeH3anbIeru]], aleToPeHOH.

6. PeaxnmonHast crrocoOHOCTH MUKIIOATKAHOB. OCOOBIN XapakTep CBSI3U B ITUKJIONPOIIAHE.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

JluranoreHonpou3BOAHbIE YIJIEBOJOPOABI, CHOCOOBI TONYy4YeHHUS, XHMHUYECKHE CBOICTBA.
OTnenbHbIE TPEICTABUTENN TOJIMTAIOTEHATKAHOB: XJyopodopm, Opomodopm, Homodopm,
YETBIPEXXJIOPUCTBIN YIIIEPOa, FEKCaXJIOpITaH.

Mexanus3m peakuuii HykieopuibHOro 3ameriernst SN1 nu SN2,

[TonBMKHOCTH TaJIOT€HOB y IEPBUYHOI0, BTOPUYHOTO M TPETHMYHOIO aTOMa YIJIEpOJa.
HeonentunpHas neperpynmnupoBKa.

JIByxaToMHbIE ()EHOJIBI, TOTyYEHNE, XUMUYECKHE CBOICTBA, MHIMOUpYIOIlee IelCTBUE.
[Tonumepu3anus alKeHOB, TEIOMEPU3ALIHSL.

Kpacutenu TpudenunameranoBoro psaa.

KapOensl, kapOOaHUOHBI.

BeH3o1 1 mpOMBIIIIIEHHBIE CIIOCOOBI €70 UCIOIb30BAHMUS.

XUMHUYECKUE CBOMCTBA aJKaHOB TEPMHUYECKOE pa3iiokeHue (KpekuHr (pedopMuHr),
MUPOJIU3.

Hadranun, nokazaTenbcTBo cTpoeHus. PeakiimoHHast cmiocoOHOCTb.

[Tpupona xpatHoii cBs3u. Lluc- u Tpanc- uzomepus, Z, E-uzomepusi(mpumepsr).

Crioco0bI nostyyeHust MajbIX HUKIOB. PeakiinoHHas criocoOHOCTb.

Bnusnue 3amectuTeneld M MeXaHU3M MX JICHCTBHS HA HAaNpaBlIeHUE U CKOPOCTh
ANIEKTPO(UITBHOTO 3aMelIeHus B siape Oen3ona. [IpaBuia opueHTanuu.

OxkucH anKeHoB, MOJIy4€HNE, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.

[{uknoankaHbl, CIOCOOBI MTOJIYYEHUS, CIELMPUUECKHE METO bl 3aMbIKaHHS LIUKJIOB.
[TpoMbIlIIEHHOE UCIOIb30BaHUE OEH301a.

1,3-Iuensl. [IpomblliuieHHbIE METOABI TIOMYyYEHUS! AUBUHIIIA, U30MPEHA, TUMETUIIIMBUHUTIA,
XJIOPOIPEHA.

ANTUIOBBIA CHMPT, TEXHUYECKOE IOJIyY€HHE W HUCMOJIb30BaHUE. BUHMIOBBIA COUPT, €ro
MIPOCTHIE U CJIOKHBIE H(PHUPBI, TOIUMEPHI HA UX OCHOBE.

Anxunbl. Peakumu 1u-, Tpu-, U TeTpamepuzalus anerwieHa. llomydeHue XJIopompeHa.
Peakuuu okcocunresa. [IpoMbllieHHOE UCIIOIB30BAaHUE allETUIICHA.

["anorenankwibl. Peakuuu snuMMHUHMpOBaHMS, MexaHM3M peakuuud. CpaBHEHHE peakIuil
ANMMHUHUAPOBAHMS U HYKJIEO(DUIHHOTO 3aMEIIEHUSI.

AnkuHBL. Peaknusi moABMKHOTO aToMa BOJIOPOJIA: alleTHIICHUbI, peakTuB Mormua, peakuun
KOH/IEHCAIlUU C KapOOHWIBHBIMU COEIMHEHHUSIMH.

['muuepuH, crnocoObl ModMydeHus, (U3NYEeCKHe W XMMHUYECKHE CBOICTBA, KayeCTBEHHbIE
peaKIMy Ha INIMLEPUH, TPUMEHEHHE IIIUIepUHAa.

[TyTu renepupoBaHus CBOOOIHBIX PaJUKaJIOB, CTPOEHUE U PEAKLIMOHHAS CIIOCOOHOCTD HX.
[IpenenbHBIe OMHOATOMHBIE CIHUPTHI, (PU3WYECKUE CBOWCTBA, aCCOIUAIUA. XHUMHYECKUE
CBOMCTBA: B3aMMOJIEHCTBHE C MeTaUIaMM M pPEaKTUBOM ['pUHBSApa, peakiuu 3aMelleHus,
peakuuu 3TepuduKalnm, 1eruapaTUpOBaHuE, OKUCICHHE, JeTUAPUPOBAHHE.

[TpoGiiemMa ByXBaJIEHTHOTO YIJIEpOJia, METOIbI TIOJyYEHUSI METUJICHA, TUXJIopKapOeHa u ap.,
OKCH/JI YTJIEPO/A, O30HUTPHIIBIL.

CBoiicTBa apoMaTWYecKHX YIJIEBOJOPOJOB: THAPUPOBAHME, XJIOPUPOBAHUE,030HOIU3,
OKHCJICHUE.

Tumnbl ruOpuIp3aMu aTOMHBIX OpOHUTaNel, 6 — U - cBsi3u. OpOUTaAIbHBIE MOAETH MOJIEKYIT
MeTaHa, 3TaHa, alleTHIIeHa, STUJIeHa, alllIeHa, TMBUHNIIa, OeH301a.

TpexaTtoMHble (eHosbl, TMoJlyueHue, Tayromepus. Hadronbl, cuHTe3, peakuuu, HX
HCIOJIb30BaHNEe. ApOMaTHYeCKHUe CIIUPTHI,CIIOCOOBI MOIY4YEHHUS, UCII0JIb30BAHNUE.
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35. DneKTpoHHas TeopHsl XUMHUYECKOW CBs3M (DJIEKTPOBAJICHTHAs, KOBAJICHTHAs, TOHOPHO-
akmenropHas cBsi3b). CTpOeHHE OJIIGKTPOHHBIX O0OJIOYEK AaTOMOB TIEPBOTO U BTOPOTO
NIEpUOJIOB, BAJICHTHBIE BO3MOKHOCTH aTOMOB.

36. TpudeHnTMEeTUIBHBII KaTHOH aHUOH, UX ycTOWYuBOCTh. Kpacurenu TpudeHmIMeTaHOBOTO
psiaa, MATaXUTOBBIN 3eTICHBIN, (eHON(TAICHH.

37. Teopust xumudeckoro crpoerusi A.M.bytnepoBa u mpenmiecTByromnme e teopun. Teopus
TETPA3PUUYECKOr0 CTPOECHHUS aTOMa YIJIepo/a.

38. 'anoreHonpon3BOAHBIE MPEAETbHBIX YIIIEBOJOPOIOB, HOMEHKIIATYpa, CIIOCOOBI MOJIY4YEHHUS,
¢u3nueckue cBOMCTBA.

39. Homenknarypa yIJI€BOJIOPOIOB (mpenenbHbIX, HemnpeenbHbIX, HUKITNYECKUX,
apoOMaTHYECKHX ). DMIIMPUYECKas U CUCTEMaTHYeCKasi HOMEHKJIATypa.

40. XytopuCThId BUHUWJ, TOJNYYCHHE, WX IpUMEHEHHEe. XJOpUCThIH ammwi. HempenenbHbie
MOJIUTAIOTEHAICHBI, PTOPIPON3BOAHBIE ATKEHOB.

41. benzanpaerus moiay4uTe AByMs crocobamu. Kakue coequHeHus OH JacT a) PU HarpeBaHUU
¢ 40 %-noit NaOH, 6) c ameroHom B mpucyrcTBUHM mienoun? IlpuBeante MeXaHU3MBI
YKa3aHHBIX PeaKIuil.

42. I30MacisiHyI0 KHCIIOTY TOJNyduTe JIOOBIMH Tpemsi crocobamu. IlpuBenure MeXaHH3MBI
peakuii, MO3BOJIAIONINX MOJYYUTh U3 HEe a) JUU3OMPOMHIKETOH, 0) M30MPOIUIAMUH, B)
METHII-2-METHUIIIIPOTTOHOAT.

43. BemectBo cocraBa CgHoO2N BoccTaHaBIMBAeTCS IMHKOM B COJITHOKHCIIOW cpeie o
BemectBa CgHi2NCIl. Tlpu okuclieHMHM HWCXOJHOTO BELIECTBA BOJHBIM  PacTBOPOM
nepmanranara kanus obpasyerca C7HsKOsN. Peakuust ucxomnoro coeuHeHus ¢ 6poMoM B
npucyTcTBUHM FEBI3 maet TobKO 0JHO MOHOOPOMITPOU3BOIHOE. Y CTAHOBUTE (POPMYIIBI BCEX
BEIIECTB, 3aMUIIUTE MPUBEICHHBIC PEAKIIUHU, TJIe BO3MOXKHO, C MEXaHU3MaMH.

44. Ocy1iecTBUTE MPEBpAILCHUs, TPUBEAUTE, TJI€ MOKHO, MEXaHU3MbI, HA30BUTE COECITUMHEHUS:

NaNO, + HCI PCls KCN [H]
CHg-CH-NH; O

CHs

45, 3anuinTe MOCIEN0BaTEe/IbHBIE PEaKIMM, C IMOMOIIBI0 KOTOPBIX M3 MeTa-HUTPOAHWJIMHA
MOYKHO HOJYYUTh MEeTa-u0J0EH30iHYI0 KucioTy. [IpuBeuTe MexaHU3MBbl.

46. 113 aneToyKCycHOTO 3(upa MOIydnuTe COSAMHEHHUE, TIPU KETOHHOM DPACHICTNICHHH KOTOPOTO
oOpa3zyeTcs MEeTHJIOCH3UIKETOH. UTO MOJMydyuTCsl MpH KHUCIOTHOM PACIIEIUIEHHH TOTO XKe
coequnaenus? [IpuBenuTe peakuuu.

47.TlpuBeaure cxeMy CHHTe3a albJONEHTO3 U3 JI000i ampaoTeTpo3bl D-psma. Ckonbko
anpAonenTo3 nonyunrtcs? Kakux? 3anummTe ofHy U3 HUX B IUKIHYECKoi (opme Xeyop3ca.
Kak oTnnuunTh anbpaonenTo3y ot keroneHto3bl? [IpuBenure peakuuu.

48. HazoBute coemunenue CsHs-CH(OH)-CH2-C(O)OH, monyuuTe ero 10 peakiuu
Pedopmarckoro. 3anummre peakiu, UMEIOIMEe MECTO MPH €ro HarpeBaHUU, IpU JEHCTBUH
Ha Hero @) KMnOQy, 6) HCI, B) KOH. 3anumuTe npoekunonHbie Gopmyisl R- 1 S-u30MepoB.

1

49. Hukotun umeeT hopMyIry | || > NYKaxure peareHThl, ¢ KOTOPHIMH HUKOTHH
NS
N CHg
pearupyeT Mo PEeaKkIMOHHBIM IEeHTpaM Tojibko B mukie |, tompko B 1ukie |1, B obomx

mukinax: a) Clo(hv), 6) HCI, B) Clx(FeClz). ITlosicaure cnenaHHbIi BBIOOp, 3aIlUIIATE
MEXaHU3MbI PEaKIUN.



6. YueOHO-MeTOAMUYECKOEe M HH(POPMAIIMOHHOE 00ecnedeHne TUCITUTTUHBI

a) OcHoBHas nUTEparypa:

1. Peyro, O.A. Oprannyeckas xumus [Tekct]: B 4 u.: YU.: 1: YyeOnoe mocobue amus By30B /
O.A.Peytos, A.JI.Kypn, K.I.bytun - M.: bunom, 2013.- 567 C.

2. PeyroB, O.A. Oprannyeckas xumus [Tekcr]: B 4 u.: U.: 2: YuebHoe mocobue st By30B /
O.A.Peytos, A.JI.Kypn, K.I.bytun - M.: bunowm, 2013.- 623 c.

3. . PeyrtoB, O.A. Opranuueckas xumus [Tekct]: B 4 4.: U.: 3: YueOHOE mocoOue aJist By30B /
O.A.Peytos, A.JI.Kypn, K.Il.bytun - M.: bunom, 2013. - 544 c.

4. PeyroB, O.A. Opraanueckas xumus [Tekct]: B 4 u.: U.: 4: YueOHOE OCOOUE /115t BY30B /
0O.A.Peyros, A.JI.Kypn, K.IL.byrun - M.: bunom,2013. - 458 c.

5. Hlepbuna A. D. Oprannueckas xumusi. OCHOBHOH Kypc: Y4eOHHK [DIIeKTpoHHBIH pecypc].
/ A.D. lllepobuna, JI.I'. Maryceuy; Ilox pen. A.D. Illepounsl. - M.: HULl UH®PA-M; MH.: Hos.
3nanue, 2013. - 808 c. - (Beicmiee oOpa3zoBanme: bakanaBpuar). Pexum gocryma:
http://znanium.com/bookread.php/book=415732.

6. lIabapos 0. C. Oprannueckas Xxumusi. [ DIEKTPOHHBIN pecypc]. - 5-¢ u3m., crep. - CaHKT-
[TerepOypr: Jlansp, 2011. - 848 c.

Pexxum nmocryna: http://e.lanbook.com/books/element.php.pll_cid=25&pl1_id=4037.

0) omnonHuTtenbpHas TuTepaTypa:

1. OcHoBbl opranndeckoii crepeoxumuu / D. Unuen, C. Baiinen, M. Jloin; nep. ¢ aHTIL
3.A. bpenuxunoii; noxa pen. A.A. bpeauxuna. - Mocksa : BUHOM. JIa6. 3nanuii, 2007 .- 703 c.

2. Toy6 M. Mexanusmsl oprannueckux peaknuii /M. Toy0, [Ix. bepmkecc; nep. ¢ aHri.
-On.  w3n. - M.. BHMHOM. Jlaboparopuss  3Hammii, 2012. - 678 c.. wL
http://e.lanbook.com/books/element.php?pll_id=8697

3. TpaBenp, B.®. Opranuveckas xumus. [Tekct]: B 2 1./ B.®.TpaBenp — M.:

N3 narenbcko-KHUTOTOProBhId IeHTp Akanemknura, 2008. — 2 1. - ISBN 978-5-94628-318-2, 978-5-
94628-320-5

4. Hla6apos, F0.C. Oprannueckas xumus. [Tekcr] / F0.C.1lla6apos — M.: Xumus, 2001.
— 848 c. -ISBN 5-7245-1180-0

5. Heitnana, O.5. Opranunyeckas xummus [Texct]: VYueb. mis xum.crmem. By30B. /
O.41.Hetinang —M.: Bricmag mikoma, 1990. - 751 c.

6. Po6eprc, JIx. OcHoBbl opranmueckor xumuu. Ku. 1,2. [Texcr] / x.PoGepre,
M.Kacepuo —M.: Mup, 1978. - 2 1.

7. Cwmut, B.A. OCHOBBI COBpEMEHHOIo opraHuueckoro cunresa [Tekct]: y4. mocoOue
st By30B / B.A.Cmur, A.J[.Jluneman - M.: bunowm. Jlabopatopust 3uanuii, 2009. — 750 c. - ISBN:
978-5-94774-941-0.

8. beprep, B. Opranukym [Tekct]: B 2 1. / B.beprep, X.bekkep, P.bexkepr, K.I'eBanb,
@.I'ernr — M.: Mup, 2008. - 2 1. - 5-03-003805-1, 5-03-003807-8.

9. Kypu, AJIL 3anauu no opranuyeckoit xumuu ¢ pemenusamu [Tekct] /A JLKypr -M.:
bunowm. JIaboparopus 3nanuii, 2006. - 264c. - ISBN 5-94774-399-x.

B) IIporpaMmMHOC obecreuenne u I/IHTCpHCT-pecprBI (B COOTBCTCTBUHU C COHACPKAHHUEM
mucturnaen) http://www.chem.ox.ac.uk/vrchemistry/iom/

http://crab.rutgers.edu/~alroche/MechanismInOrgChem.html

http://www.chemhelper.com/mechanisms.html

http://www.chemguide.co.uk/mechmenu.html

http://chemistry-chemists.com/chemister/Uchebnik/uchebnik.htm

Y4eOHO-MeTOAMYECKAsE JUTEpaTypa JUIsl JAaHHOM JUCHMIUIMHBI HMMEETCS B HaJW4YUH B
3JIeKTpOHHO-0ubmmoreynoit cucreme "ZNANIUM.COM", noctynm K KOTOpOW THpeaoCTaBIIeH
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cryaentaM. ObC "ZNANIUM.COM" coaepXuT NpOu3BEACHUS KPYIMHEUIINX POCCUIUCKUX YUYEHBIX,
PYKOBOAMUTENEH TOCYJAapCTBEHHBIX OPraHoOB, IMpenojaBaTeliel  BEAYUIMX BY30B  CTPaHBI,
BBICOKOKBAJIM()UIIMPOBAHHBIX CHEIMAIMCTOB B pa3inyHbIX chepax OuzHeca. donp Oubmmorexu
c(OpMHUPOBAH C y4ETOM BCEX HM3MEHECHHI O0pa30BaTEIbHBIX CTAaHAAPTOB M BKIOYACT YYCOHHKH,
yuebHble mocoOus, MoHorpaduu, aBTopedeparbl, AMCCEpPTAllMH, OSHIUKIONEAWU, CIOBapU U
CIIPaBOYHMKH, 3aKOHOJATEIbHO-HOPMATUBHBIE JOKYMEHTHI, CIICIHMAIbHBIC MEPUOIUUECKUE U3TaHUs
W W3JaHUsI, BBITYCKAaeMble HW3AaTelbCTBAMU BY30B. B Hactosiiee Bpemss ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHMIM (efepaTbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIIbHBIX CTAHIAPTOB
Bhiciiero oopasoBanus (PI'OC) HOBOTroO MOKOJICHUS.

Y4eOHO-MeTOAMUECKAsT JIUTEpaTypa JUisi JaHHOW JUCIHMIUIMHBI HMMEETCSs B HAIWYUM B
3JIEKTPOHHO-0MOMoTeyHoM cucteme M3narenscTBa "JlaHp", 7OCTYI K KOTOPO# TakyKe Mpea0CTaBlIeH
cryneatam. ObC N3znatenbcrBa "Jlanp" BIIOYaeT B ce0sl 2IEKTPOHHBIE BEPCUU KHUT M3/1aTEIbCTBA
"Jlanp" W ApYruxX BEAYIIUX HU3/IATEILCTB YUYCOHOW JIMTEpPaTyphl, a TAKXKE AJICKTPOHHBIC BEPCHUH
NEePUOIUYECKUX M3JIaHUH 10 EeCTECTBEHHBbIM, TEXHMUYECKMM M TyMaHHTapHbIM Haykam. 2ObC
UznatensctBa "Jlanp" oOecmeywBaeT MOCTYN K HAy4dHOW, ydeOHOW IUTepaType U HAyYHBIM
MEPUOANYCCKUM U3JIAaHUSM 10 MAKCUMAaIbHOMY KOJIMYECTBY POMUIHHBIX HAPABICHHIA.

7. MarepuajibHO-TEXHHYECKOE o0ecriedeHue TUCHUTLTNHBI
Jis oOy4eHHsI CTYJCHTOB HA3BaHHOW JUCIUIUIMHE WMEIOTCS B HAJTUYHAU CICIUATBHBIN
KaOMHET ¢ HeoOX0JUMBIM JabopaTopHbIM o0opyaoBanueM (435, 436 ayn, 2 kopimyc). MarepuaibHO-
TEXHHUYECKOEe obOecriedeHne 1abopaToOpHOTO MPaKTUKyMa - J1abopaTopusi OPraHMYECKOTO CHUHTE3a,
OCHaIlleHHas: 000py/IOBaHUEM: BBITSKHBIC HIKA(bI; IITATUBBI C JANKAaMU U KOJBIAMHU; XMMHYECKas
nocyaa oOIero W CHENHAJbHOTO HAa3HAYCHUS; MEXaHWYECKHE BEPXHEIPUBOJHBIC MEIIANKH,
CYIIWJIBbHBIN IKad; BaKyyMHBI HAacoC; BOJOCTPYHHBIE HACOCHI, POTALMOHHBIA HCHAPUTEIND;
TUCTHILISATOP; TEXHUYSCKUE W aHAJIMTHYSCKUE BEChl, NPHUOOPHI IS ONPEICIICHUS TEeMIIeparyp
IUTABJICHUS U KUTIEHUS; peppakToOMeTp; PTYTHbIE TEPMOMETPHI; HA0OP XUMHUYECKUX PEAKTHBOB.
MarepraabHO-TEXHHYECKOe  00eCleYeHHe  JICKIMOHHBIX W CEMUHAPCKUX  3aHSATHH:
BUJICOTIPOEKTOP, HOYTOYK, IEPEHOCHOM SKpaH, MPOEKTOP, JOCKA.
[Tomemenust ayis  CaMOCTOSITENIBHOW PabOThl  0OYYAIONIUXCS OCHAIEHBI KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYeHHS K ceTtu "HHTepHer" u oOecredyeHbl IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY

[Iporpamma coctaBiena B coorBercTBuu ¢ TpedoBanusmu OC BO HHI'Y. Tlpukas HHI'Y or
13.05.2020r. Ne 275-O1 «O BBemeHum B JeiicTBHEe 00pa30BaTENbHOTO CTaHJApTa BBICIIETO
oOpazoBanus — crnenuanurer no cnenuaabHocTH 04.05.01 «@DyHpaMeHTanbHas M NPHUKIATHAS
XUMUS»

Astopsl: Dénopos A.10O., 3a0ypnaeBa E.A.

Peuenzenr (b1)

3aenyrommii kadenpoit Dénopos A.1O.

28



