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1. Mecro qucuuniaunsl B cTtpykrype OITOIIT

Mucuunnuua otHocures K [lucuunmmua «OpraHuyeckas XuMHUsS» OTHOCUTCA K
obsizarenpHot  wactu  binoka 1 OIIOIl mnmo wHanpasnenuto moarotoBku — 04.05.01
«DynnamenrtansHas u npukiaagHas xumus» (b1.0.03.03), sBisieTcs 00s13aTeIbHOM ISl OCBOCHUS
CTyA€HTaMH OYHOH (opMbl OOy4yeHHMS Ha TpeTbeM Troay oOy4deHus B 5 M 6 ceMmecTpax,
COOTBETCTBEHHO.

Hnst  ocBOeHUsT JMCHMIUIMHBI CTYACHTHl HMCIOJIB3YIOT 3HAHUS, YMEHUS U BHU/BI
NEeSTeIbHOCTH, C(hOPMUPOBAHHBIE B MIPOLIECCe U3yUeHUsl NUCUUIUINH «Heoprannyeckas XUMus»,
«Duzukay, «MaremaTuka», «AHauTHYecKas Xumusy. [ucuumnuna «OpraHuyeckas XUMHS»
ABIIIETCS. OCHOBOM Ui HW3Y4YeHHMsS TakKUX o0yiacTell 3HAHUS KaK BBICOKOMOJIEKYIISIPHBIC
COCIMHEHUS, XUMHUS JIEMEHTOOPTAHUYECKUX COCTMHEHHU I, XUMUUECKUX OCHOB KH3HHU.

2. Tlnanupyemble pe3yJIbTAThI 00y4YeHHs MO TUCIUIIHHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMHU
pe3yJbTaTaMu 0CBOEHHSI 00Pa30BaTeIbHOI NPOrpaMMbpl (KOMIIETEHIIUSIMU M MHAUKATOPAMH

HOCTHIKCHUSA KOMHeTeHHHﬁ)

Ilnanupyemble pe3yJibTaThl 00y4eHHS 110 JMCUMILIMHE HanmenoBan
(MO/1yJ110), B COOTBETCTBHH C HHIHKATOPOM 0CTHKEHHSI ne
®opmupyemble KOMIIeTeHI[HH OLLEHO'1HOT'0
KOMIEeTeHIHH (KO
uuH (KOz, HNuaukarop Pe3yabTarbl 00yyenust cpeacTBa
COACpKaHue JIOCTHKEHH I Mo AMCUMILTHHE ™ *
KOMIICTCHIIHH) KOMIETeHIIuN™
(xonm, congepxanne
WHAUKATOPA)
OIIK-1 OITK-1.1. Ymemb CHHTE3UPOBATH PA3IUYHBIE 3ajaua,
Cnocoben CucmeMamugupyem u XUMHUYCCKHUE COCAUHCHHUA U KOJUIOKBUYM,
AHATU3UPOBATND, ananuzupyem KOMITO3HIINH 1 KOHTP6OHI’Ha’I
IPOBOJIUTD MX KAUYECTBEHHBIN U abora
UHmMepnpemuposams pesynbmamel POBOJHTD ¥ P
606 XAMHYECKHI aHaIn3 ¢
u oooowyams XUMUYECKUX
esyomam UCIIOIb30BaHUEM XUMUUYECKUX U
p IKCNEPUMERMOE, (bHU3MKO-XUMHUYECKAX METOJIOB; Ha
IKCNEPUMEHMATbHBLX HabOeHul, HAy4YHOU OCHOBE OPraHM30BaTh CBOM
u pacqenmuo- uzmepenuii, a maxoce | Tpya, CAMOCTOSATEIIBHO OLICHUTb
méeopemuqecmtx _ | pesynomamer pacuemos | PE3YIBTATHI CBOCH ACSTEIBHOCTH.
abom xumuyeckou y
p ceoticme eeujecms u 3namw 0 TIABHBIX 3aa49aX U
HanpaeieHHocmu 00BEKTaX UCCIIEIOBAHUS

mamepuanoe

OpPraHUYECKON XMMHUHU KaK HAYKH, €€
MEKIUCIUIUIMHAPHBIX CBS35X; O
COCTaBe, CTPOEHUU U CBOMCTBax
OCHOBHBIX KJIaCCOB OPTaHUYECKUX
COEIMHEHUM, MEXaHU3Max peaKkiuii; o
MNPUHIUIIAX U IIpHeMax
OPraHUYeCcKOro CUHTE3a; 0 METOAaX
uaeHTU(DUKAINY, OYUCTKH U
paszeneHus OpraHm4ecKux
COEJIMHEHMUI.

Bradems sxcniepuMeHTATLHBIMU
METOAaMU CUHTE3a U OIpeeICHUs
(PM3UKO-XUMUYECKHX CBOUCTB
XUMUYECKUX COCTUHEHUI; METOJaMuU
MAaTEeMaTHUYECKOT0 IIaHUPOBAHUS
AKCTIEPUMEHTOB U 00paboTKH
MOJIYYEHHBIX PE3YyJIbTaTOB;
METOAMKAMU aHATN3a MOJTYYECHHBIX




PE3YyJIbTAaTOB SKCIICPUMCHTA

OIIK-1.2. Ymemv peain30BBIBaTh COBPEMEHHBIN 3amaua,
Ilpeonazaem MOIXOJ] K CHHTE3Y HOBBIX KOJUTOKBUYM,
uHmMepnpemayuio OpPraHMYECKUX U 3Jie- KOHTPOJIbHAS
pe3yIbmamos MEHTOOPTaHHYECKUX COCITUHCHHIA. paborta
coObCMBeHHbIX 3namb METOONKH MOJICITUPOBAHHUS B
IKCNEepUMEeHmMos U COBPEMEHHBIX CHHTE3aX C
paciemmo- HCITOJIb30BaHUEM
meopemuyeckux pabom | KOHIEINH «CTPYKTYypa-CBOMCTBaY.
C UCNOJIb308AHUEM Bradems coBpeMEHHBIMU TIPHEMaMH
meopemudecKux OCHO8 | CUHTE3a
MPAOUYUOHHBIX U HOBbIX | OPTAaHHMYSCKUX COCITUHEHUH 1
pazoenos xumuu KOHTPOJIS UX YACTOTHI
OIIK-2 OIIK-2.1. Ymems BBIIONHATE OCHOBHEIE 3anaua
Cnocoben npoeodume Pabomaem c XUMHYECKUE OTIEPALINH C
. XUMUYECKUMU co0JIr0IeHreM HEOOXOTUMBIX Mep
xumutdeckuu seujecmeamu ¢ 0Ee30MMacHOCTH, B TOM YHCIIE C
oKCnepumenm c coOnr00eHUeM HOpM TOKCUYHBIMH U
coonrooeHuem mexHuKy 6e30nacHocmy | ToKapoOMacCHBIMY BEIICCTBAMU
coepemenozo 3Hams HOPMBI TEXHUKU 0€30MacCHOCTH
o padore ¢
060p i doeaHuﬂ, JIETKOBOCIIJIAMEHSOIIIUMUCS
€00.1100as HOpMbl BEIECTBAMH.
MexHuKu Braoemv naBpIKAMU PaOOTHI B
6e30nacHoCmL 71a00PaTOPHBIX YCIOBUSAX C
TOKCUYHBIMH,
JIETKOBOCILIAMEHSFOIIIUMUCS
BEIICCTBAMH, KOHIICHTPUPOBAHHBIMH
KHCJIOTAaMH U IIEI0YaMHU.
OIIK-3 OIIK-3.1. Ymemwb pOrHO3UPOBATH 3anmaua,
Cnocoben Ipumensem HampaBJIeHUE U Pe3yIbTaT (GU3NKO- KOJUTOKBUYM,
npuensime meopemuueckue u XUMUMECKHX MPOLIECCOB H KOHTp6OHI)Ha$I
) nonyounupuueciue XUMHYECKHX TPEBPAICHHHA pabora
pacdemno OpPTaHMYECKUX BEUIECTB.
meopemuyecKue MoOen npy peuter qu 3name puUpOy OPraHUUECKUX
Memodul Ol 3a0a4 XUMUECKOU peaKIii 1 MEXaHU3MOB HX
. HAnpasieHHocmu MIPOTEKAHUS C YIETOM KHHETHIECKOTO
UsyHerus ceoucms Y TEPMOJIMHAMHYECKOTO TTOIXO0JIOB K
geujecme u npoyeccoes OINUCAaHUIO0 XUMHUYECKUX MPOIIECCOB C
C ux yuacmuem, OCJIbIO OIITUMU3AIIMH yCJ‘IOBI/Iﬁ nux
UCnoTb3VA MPAKTUYECKON pean3aluu.
Bradems rxcniepuMeHTATEHEIMU
cospemernroe METOJAaMH MaTeMaTHYECKOIO
npocpammuoe IUIAHUPOBAHUA DKCIIEPUMEHTOB U
obecneyernue u bazol 00pabOTKHU TOTyYEHHBIX PE3yIbTATOB;
OaHHbIX METOJIUKAMHU aHaJIN3a OTyYeHHBIX
pe3yIbTaTOB AKCIIEPUMEHTA.
npogeccuoHanbHO20
HA3HAYEeHUS
OIIK-4 OIIK-4.3. Ymemwb 1011630BaThCs YUEOHOM, 3amaya,
Cnocoben Humepnpemupyem Hay4YHOU, HAYYHO-TIONYJISIPHON U KOJUIOKBUYM,
pe3yrbmamol CIIPABOYHOM JINTEPATYPOH, CEThIO KOHTPOJIbHAS
naanuposeamb XUMUHECKUX WntepHeT 115t mpodeccnoHaIbHON pabora
pabomel Xumudeckot Habooenull ¢ NEeSITEIbHOCTH,
UCNONIL30BAHUCM 3name ocHOBHBIC (PU3NYECKUEC U

HanpaejlerHocmu,




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 TS TDIaHUPOBAHUS
OTIBITA, IPOrHO3UPOBAHUS U
OOBSICHCHHS CBOMCTB ITOJTy4aeMBbIX
COEJIMHEHUM, OpraHu3aIuu
JKCIIEpUMEHTA.

Bnaoemv nasvixamu cOCTaBICHUS
Ha3BaHUN OPraHUYECKUX
COCIUHCHMI;, COCTaBIICHUS
CTPYKTYPHBIX (POPMYIT OpraHHYECKUX
COCJIMHCHHM, CXeM M MEXaHU3MOB
OPraHUYECKUX PEaKIIuii;
MIPOTHO3UPOBAHUS (HU3HICCKUX U
XUMUYECKUX CBOMCTB OPTaHMYECKHUX
COETMHEHMIT; OYNCTKH OPTaHUIECKHUX
BEIIECTB METOJIaMU KPHUCTAILTU3AINH,
MIEPETOHKH U DKCTPAKIINY;
onpeaeacHus GU3NUESCKUX 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

Ymems rpaMOTHO COCTaBUTHL OTYET 11O
MIPOETaHHOW JTabopaTopHOii pabore,
COTJIACHO OOIIEIPUHATOMN CTPYKType
3namo npaBmia 0pOpPMIICHUS OTIETOB, a
TaKKE MIpaBuJia 'paMOTHOTO HAITUCAaHUA
XUMHUYECKUX TEPMUHOB.

Braoems HaBbIKAMU
CaMOCTOSITETIbHOM PadoThI C YUEeOHOH,
Hay4YHOU U CIIPaBOYHOM IUTEPATypOH,
NpOBEJICHHE JINTEPATYPHBIX 0030pPOB,
00001IeHMi, POPMYITUPOBKH U
BBIBOJIOB

3. CTpyKTypa u cojiep:kaHue JUCHUTIMHbI

3.1 Tpy1oeMKOCTh AUCHHILINHBI

ouyHas opma

o0yueHust

OO0masi Tpy10€eMKOCTb

12 3ET




Yacos no yyeOHOMY IIaHY

432

B TOM YHCJIE

IK3aMeH/3a4eT

ayJIUTOPHbIE 3aHATHUS (KOHTAKTHAasI 326

padora):

- 3aHATHSA JEKIIHUOHHOI0 THIIA 128

- 3aHSITHSI CEMHUHAPCKOI0 THIA 64
caMoCTOsITeJIbHasi padoTa 34
IIpomeskyTOUHAs aTTeCTALMS — IK3aMeH/3a4eT

3.2. ConepxaHue QUCIHUIIUHBI

B TOM 4YHCJIC

Bcero
(4acel)

KonTakTHas padora (padoTa BO B3auMOJelicTBUM ¢

npenojgaBaresiemM), 4acbl

N3 HUX

HaunmenoBanue u
KpaTKoe coepiKanmne
pa3zesioB H TeM
JUCHUILTHHBI

3anarTus

VIEKIMOHHOTI'0

THIIA

3anaTus

CEMUHAPCKOIo

THIIA

3anaTus

UIAaGOPATOPHOT O

THIIA

Bcero

CamocrosiTeJIbHasi pa6oTa

00y4JarIIerocsi, 4achbl

OuyHas
OuyHO-3a04Has
3aouHas

OuyHas

OuHO-3209Has

3aouHas
Ounas

OuyHO-3a04Has

3aouHas
Ounas

OuHo-3204Has

3a04yHas

Ounas

OuHo-3204Has

3aouHas

QyHO0-3204YHAasd

3aounas

Tema 1. 72
Bsenenue. OCHOBHEBIE
TIOHATHS OPTaHUIeCKOM
XUMHHU. DIIEKTPOHHEIE
MpeJICTaBJICHUS B
OpPTaHUYECKOW XHUMUH.
OCHOBHBIE TTOHATHS O
pEeaKIMOHHOU
CIIOCOOHOCTH
OpraHUYECKUX
COCIUHCHUH.

®| Ounas

Tewma 2. 72
YraeBoaoposl.
IIpenenvHble
YIJI€BOAOPOBL.
HenpenenbHbie
YIJIEBOJAOPOIBL.
ATnleTHIeHOBBIE
YIJI€BOAOPOBL.
JlreHoBbIE yrieBOAOPOIbI.
CoenuneHnus
HHUKIAYECKOTO
ApOMaTHIHOCT®,
apoMaTHUIeCKHe
coenvHEeHUs psiga OeHzoma
u HeOEH30H IHEIC
cuctembl. [lonusinepHele

pana.

24

12

32

68

6




apoMaTu4CeCKue
COCOMHCHUA.

Tema 3. 84 24 12 32 68 6

TI'omodyHKTIMOHATTEHEIE
TIPOU3BOTHBIE
YTIIEBOJOPOIOB.
l"anorennpounsBoHbIE
YTIICBOJOPOIOB.
I'uapOoKCUNIPON3BOTHBIC
yrieBooponoB. [IpocTeie
3¢upsl. o-OKcHas!
ankeHoB. KapOoHmIbHBIC
COCTMHEHUS.
KapOoHOBBIEC KUCIIOTHI 1
UX MPOU3BOJIHBIC.
Hutpocoennnenus.
AMUHBI.
JlnazocoeIuHEHHUS.
A3ocoeIuHeHHS.

Tewma 4. 84 28 12 28 68 6

letepodyHKIIMOHANEHBIC
TIPOU3BOTHBIC
YTIEBOIOPOIOB.
MoHoxapOOHOBEIE
THUIPOKCUKUCIIOTHI.
JlukapOoHOBBIE
THUIPOKCUKUCIIOTHI.
Apomarndeckue
THIPOKCUKUCIIOTHL.
AJpaeruno- u
KETOKHUCIIOTEL.
AMUWHOKHCIIOTEI.
YrneBobl.

Tema 5. 84 20 12 20 52 6

I'erepounxinnyeckue
COEIMHEHUS.

Tema 6. 36 8 4 4 16 4

Hexotopsie aCIEeKThI
MIPUPOJIHBIX COSTUHEHUN.

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

eVCTHRIN M TNHUCBMEHHBIM ompoc 1o Temam «HomeHknatypa OpraHMYecKux
COEMHEHUI», «NeKTpoHHbIe 3((EKThl B OPraHUYECKUX MOJeKynax», «CrnocoOsl

HOJIy4EHHUs YTIIEBOJOPOIOBY.
¢ Ko/tokBHyMBI IO TEMaM pa3zienoB 1-6;
e [IpoBepka 0TUETOB 1O TEMaM JJa0OPATOPHBIX 3aHITHIMA

HpOMe)KyTO‘-IHaSI arreécranus 10 uTOoraM OCBOCHHA JUCHUILNIMHBI IIPOXOAWUT B (1)opMe

3a4yeTa u IK3aMEHa B KaKJI0M CEMECTPE.

Coaepskanue pa3aejaoB IMCIUIINHDBI

1. Beenenne. OCHOBHBIC NOHATHSI OPTaHNYECKOH XHUMHUH

[Ipenmer opraHmyeckoil XHMHH, CpaBHUTEIbHAs XapaKTEPUCTHKA OPraHUYECKUX U
HEOpPraHMYecKuX (MUHEpPAIbHBIX) BeIIECTB. VICTOUHHMKM  OpraHMYeCKHX  COCTUHEHHUH.
Buranuctuueckass teopusi oOpa3oBaHHsS OpPraHMYECKHX MNpoaykToB. PabGoTter Bemepa, [{roma.
Papukanpnas  "nyanuctuyeckas — teopusa". Teopus  tunoB  XKepapa.  YcraHoBineHue
yeTtbipexBajieHTHOCTH  yriepona  (Kekyne). Teopuss ~ XMMHYECKOro  CTpPOEHUS,  POJb

7



A.M.Bytneposa B ee coznanuu. CTpykTypHbIe (OpMYJIBI, H30MEpHs. YTICBOJOPOIHBIN pauKal,
GyHKUMOHANBHAS Tpynna. XUMHYECKHME M (PU3MUECKUEe METOJbl YCTAHOBIJIEHUS CTPOEHHUS.
IIpocTpaHCTBEHHOE CTPOECHHME OpPraHUYECKUX COequHEHHH. Teopus TeTpasapuyuecKoro aroma
yraepona (Bant-I'odd, Jle-bemns). IlpocTpaHcTBeHHOE CTpOCHHME METaHa M €r0 T'OMOJIOTOB.
CrpoeHue ankeHoB, reoMeTpudeckas (Luc-, TpaHc-) n3omepus. ONTHYECKU aKTHBHbBIE BELIECTBA.
Homenknarypa opraHM4ecKkux COeJUHEHHUMN.

Dnekmponnvie npedcmaegienus 6 OP2AHUYECKOU XUMUU

ONEKTpOHHAas TEeopUsl XUMHUYECKOM cBs3u. OKrTeTHas Teopusl (AJIEKTPOBAJICHTHA,
KOBQJICHTHAsl, JIOHOPHO-aKLENTOpHas CBsA3b). CTpoeHHe 53JIEKTPOHHBIX O00J0YEK aTOMOB
3JIEMEHTOB TIEPBOTO M BTOPOro nepuonoB. BanentHsie Bo3moxkHoctu atromoB (Li, N, O, mp.).
Tunsl rubpunuzanuu. BanenTHble cocTosHUS aToma yriepoja. O60CHOBaHUE IPOCTPAHCTBEHHOM
HAIpPaBICHHOCTH XMMHUYECKUX CBSI3eH aroma yriepoia. G- ¥ m- cBsi3u. OpOuTaibHbIe MOJCITH
BOKXHEHIIMX MOJIEKYJ: METaH, 93TaH, AaleTWIeH, aJjuleH, AMBMHUI, OeH30Jl. DJIEKTPOHHbIE
B3aUMOJICMCTBUS B OPraHMYECKUX MoJieKynax. [10aspHOCTh KOBaIEHTHOM CBA3U. MIHAYKIIMOHHBIN
addekt. [lonspuzyeMocThb rajoreH-yriepoja CBA3u. DIEKTpOMepHbIe (TayToMepHbIe) AP (HEKTH B
coenuHeHUsX ¢ ABoHHON cBsi3bio (>C=0, >C=N u ap.). Tumsl conpsoKeHHiA: T-T CONMpPsIKEHUE
(IMBUHMI), T-p cONpsDKeHHE (BUHUIDTOPH, BHHUIXJIOPU, aMHUJIbI), T-G CONPSDKEHHE.

Ocnosnble nonamus opeakuuonuoﬁ cnocobnocmu op2aHu4ecKux coeouHneHull

Knaccudukanus opranuueckux peakiuif. [IpoMexyTodHble YacTHIBI U MEXaHHU3M
peakuuii. ['OMOIMTHYECKUW pa3pblB KOBaJeHTHOW cBsi3u. CTpoeHue, CTaOUIBHOCTh, IyTH
TCeHEpUPOBAHUSA U PEAKIMOHHAs CIHOCOOHOCTh CBOOOJHBIX pAAMKANOB. [eTeponuTudeckuil
pa3peiB  cBsizu. KapOokarwoHbl, KapOOAHWOHBI, WX CTPOCHHE, CTAOWJIBHOCTH, ITYyTH
TCeHEpUPOBAHUS M PEeaKIMOHHAas crocoOHOCTh. KapOeHbl, METOAbl MOTy4YeHUS, PEaKIMOHHAS
cnocoOHOCTh. KOHIIENIIUSA  KUCIOTHOCTH W OCHOBHocTu 1o bpencreny wu  Jlbioucy.
Hyxneodunbsabie u snekTpodunsHbie peareHThl. HykieopuIbHOCTh 1 OCHOBHOCTD.

2. YraeBoaopoasl.

Ilpedenvhuie y2neeo0opoowvt (napagunul, anrkanst)

'omonoruueckuit psn merana. Homenknarypa. Ilpupoga C-C u C-H cszeil (G-cBs3b).
Kondopmanuu ankanoB. IlonydyeHune napauHOB, OCHOBHBIE MPOMBIIUICHHBIE HCTOUYHUKU.
CuHTeTHYeCKHEe CHOCOObl IONY4EHHs: MpsIMOM CHHTE3 U3  DJIEMEHTOB, IOJy4YeHHE
CHUHTeTHYecKoro OeHsnHa no Tpommy u dumiepy, rupupoBaHHE AJIKEHOB, BOCCTAHOBIICHHE
ANKUITATOTeHUI0B. [lomydyeHne alkaHOB depe3 METANIOOPTaHWYECKHE COEAVMHEHUS: PEeaKIys
I'punbsipa, peakius Bropma. Cunre3 KonbOe, nexkapOOKCHIMpOBaHHE HATPUEBBIX COJIEH
kapOoHOBBIX kucnoT. Meron H.M.KmxnHepa. Xumuueckue cBoiicTBa ajnkaHOB. TepMmuyeckoe
pasnokeHue  (KpEeKMHI, TNHPOJU3, pUGOPMHHT), pPEAKUUs  HU30MEpH3alMM,  PEaKLUs
nerugpupoBanuss u apomatuzauuu (H.JA.3emunckuii, A.®.Ilnats, b.A.Kazanckuit u nap.).
Peaknmonnas cnoco6Hocts C-H cBsizeit B ankanax. LlenmHble cBOOOAHO-pauKalbHbIE PEAKIINY,
UX 3aKOHOMEpPHOCTH (TaJIoNAUpOBaHME, Cylb(oxiopupoBaHue, HUTpoBaHHe 1Mo KoHoBanoBy,
okucienune). IlpomellieHHOE UCTIOIB30BaHUE ITUX peakuui. OCHOBHBIE MTyTH MPOMBILIUIEHHON
nepepaboTKH MeTaHa.

Henpeoenvhuie yeneso00poout (onegunsl, aikeHvl)

[Tpupona nBoiiHOM cBA3u (m-cBsi3b). Homenknarypa ankenoB. Lluc-, Tpanc- u ZE-
nzoMepusi. Meroasl onpeaeneHus KoHpurypauuu. duznyeckue cBoicTBa ankeHoB. [lonyyeHue
QJIKEHOB M3 aJKaHOB, CIUPTOB, T'AJIOMWJIHBIX aJKWJIOB, 1,2-muramoreHnpou3BoAHbIX. IIpaBuio
A.M . 3aiinieBa. OOpa3oBaHuEe AJIKEHOB M3 CIIOXKHBIX 3(PUPOB KCAHTOTEHOBBIX KHCIOT (METO
JI.LA.YyraeBa), pacrajoM 4YEeTBEPTHUYHBIX aMMOHHEBBIX OCHOBaHWil (Mmeron I'odmana), mo



peakuuu TpupeHIPOocHUHMETUIICHOB ¢ KapOOHMIBHBIMU MPOU3BOAHBIMU (MeTon ['.Burrtura).
XUMUYECKHE  CBOMCTBA  aJKEHOB.  OJJNEKTpoUIbHOE  MPHCOCAMHEHHE  TaJIOTE€HOB,
rajoreHoBoiopoioB.  IIpaBuno B.MapkoBHHKOBa U €ro COBpEMEHHOE OOOCHOBaHHE.
Ob6pamennoe npucoenunenue HBr, mpasuno Xapama. ComnpsikeHHOE MPUCOEIUHEHHE XJIopa B
Boge. Kucnmornas ruaparanusa. Oxucnenue ankeHoB: Peakuus E.E.Barumepa, peakuus
H.IlpunexaeBa, JEeCTPYKTMBHOE€  OKHCJICHHME JBOMHONM  CBA3W. Peakuusa  030HOIM3A.
Karanutuueckoe ruapupoBanue. Peakiiuu ajikeHOB ¢ COXpPaHEHHEM JIBOMHOW CBs3U (AJUIMIIbHOE
OpomupoBaHue U oOkucieHue). Jlenokanuzanusi 3J€KTpOHA B aJUIMIBHOM paaukane. Peakuus
[oJIMMEpU3alM (aHHOHHAsI, KaTUOHHAs, paaukaiabHas). [lonuMepusanus sTuiieHa (Ipyu BHICOKOM
naBieHun W 1o wmetoxny llurmepa). Peakumst Tenomepusamuu (pabotsl A.H.HecmesiHoBa,
P.X.®pelinmnoil). ATKUIMpOBaHUE aJKEHAMH aJIKaHOB M apeHOB. OKCOCHHTE3 (IPUCOEINHEHUE
CO). I'naBHble MyTH MPOMBIIIJICHHOW MepepabOTKU STUIICHA, MPONIIeHa, OyTHIIEHA U JAPYTUX
oyiepuHOB.

Auemunenogwie y2neeo0opoovt (A 1KuHbl)

W3omepusi, HomeHkiatypa. [lpupona TpoiiHOM cBA3M M 3Heprus ee oOpa3oBaHUS.
TepMmoauHaMmuuyeckue ocoOeHHOCTH aneTwieHa. CHHTEe3bl aleTuieHa B IPOMBIIIIEHHOCTH,
METO/bI BBEJICHUSI TPOMHOM CBsI3U. XUMHUECKUE CBOWCTBA AIKMHOB. Peakiuu 351eKTpo(uiIbHOro
IPUCOEANHEHUS TaJOreHOB, TaJlOr€HOBOAOPOJOB, HYKJICOPUIbHOE MPUCOECIUHEHUE BOJbI
(peakuust M.I'.KyuepoBa), cnupToB, KapOOHOBBIX KHCIOT, IIMAHUCTOrO Bojopoja. Peakuus
ruApupoBaHus. Peakius NOABMKHOIO BOJOPOAA ALETUIICHA: AUCTHWICHUABl METAJUIOB,
MarHuiiopranuueckue npousBoanble anerwieHa (OK.M.Momuu). Peakuum koHJeHcanuu
aneTwieHa ¢ KapOoHwibHbIMU coequHeHusMH  (A.E.daBopckuit). Peaknum au-, Tpu-,
TeTpaMepu3alliy aleTUIeHa B BHUHWJIALETHIIEH, O€H301, IMKJIOOKTaTeTpacH. Ilomyuenue
xJyioponpeHa. Peakunn okcocuHTesa. [IpoMbllIEeHHOE UCTIONB30BAaHUE ALIETUIICHA.

Huenoswie y2neeo0opoowt (ankaouemnst)

Knaccudukanus, usomepus, HomeHknatypa. 1,2-Jluensl. Ilonmydyenue u cBoiicTBa.
I'eomeTpust MoneKymbl ajuieHa. Peakniny nprCcoeIMHEHNs TalIOT€HOB, raJOr€HOBOAOPOIOB, BOJIBI.
N3omepusanus amwieHoB. 1,3-JlueHsl. J[MBMHMI, M30IpeH. T-m conpsbkeHue. lIpombinuieHHbIE
METO/Ibl MOJyYeHHUsl JAUBHHMIIA, W30IpeHa, AMMETWIIWBUHUIA, XJIoponpeHa no JlebeneBy, Ha
ocHoBe anerwieHa (A.E.®aBopckuii, B.Penme), meron Ilpunca. Xumuyeckue cBOICTBa
COMPSDKEHHBIX JueHOB. 1,4 u 1,2- mpucoenunenue. DieKTpoGuiIbHOE MPUCOECIUHEHHE Opoma,
HCI. [uenoBsiit cunre3 Junbca-Anbpaepa, TueHbl U aueHOGHIb. B3aumoneiicTBre JTUCHOB C
SO;. T'mppupoBanue aueHos. IloauMepusanus AUeHOB (CBOOOAHOPAIMKAIbHAS, HOHHAs). THITBI
MPUPOJIHBIX U CUHTEeTHYecKuX KaydykoB (b.A.Jlonromiock).

Coedunenusn yukauueckozo paoa (WUK10aaKanwl, Hagmenoy)

Homenkmarypa, wu3omepus, kinaccudukanus. CrmocoObl TOMYYCHHS ITHKINYECKUX
NPOM3BOJIHBIX: M3 JIUTAJOTCHIIPOM3BOAHBIX, M3 COJIEH JAMKApOOHOBBIX KHCIOT IO METOLY
B.X.Ilepkuna, n3 (GyHKIMOHATBHBIX HUKJINYECKUX COENMHEHUIN (aMUHONPOU3BOJHBIE, CIUPTHI,
KeToHbl). Crienupuueckue METOAbl 3aMbIKaHUs 3- U 4-WIEHHBIX HUKIOB. MeTo/1bl 3aMbIKaHUs 5-
n 6-wieHHbIX [UKIOB. CTepeoxuMuss UUKIOB. HampsbkeHne yrioBoe ©  TOPCHOHHOE.
Kondopmanuu «kpecna» u «BaHHbD». CBS3U aKCHalIbHBIE U 3KBaTOpHajibHble. CTepeon3oMepHs
JU3aMEIICHHBIX TPOW3BOJHBIX [MKJIONPONAaHa, MOHO- M JHIPOU3BOJHBIX LHKJIOIEKCAHA.
PeakumonHast crocoOHOCTh  IMKJIMYECKUX coequHeHud. OcoOblii  XapakTep CBszeld B
LUKJIOIPOIIAHE. Peaknun TUAPUPOBAHUS, raJIOr€HUPOBAHMS, IIPUCOETUHEHMS
raJlOr€HOBOJIOPOJIOB K MaJIbIM IUKJIaM. BakHelue NpeaCcTaBUTENN AJIMLIUKIIOB, UX MOIYy4YCHHE,
cBoiictBa, mnpuMeHeHue. lluknompoman, UMKIOOyTaH,  IMKJIONEHTaH,  IMKJIOT'€KCaH.
[{ukoankeHsl, LAKJIOAJIKAUECHBI: LUKJIOIICHTEH, LUKJIONICHTAIUEH, LUKJIOTEKCEH,
LUKJIOTENTaTpUEH, IUKIOOKTaTeTpaceH. J[ueHoBble CHHTE3bl C Yy4yacTHeM UUKIoOyTaaueHa,
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nukiaoneHraguena. @epporeH. IloABIKHOCT, BOAOPOAA IMMKIONEHTAAMEHA, (YIbBEHBI.
[Tonuuukinuyeckue coeAMHEHUS.

Apomamuynocms, apomamuuecKue CcOeOUHEHUA pAda 0OeH301a U HeOdeH30UOHble
cucmemul

Homenkiatrypa, 0COOCHHOCTH M30MEpPUH, CTPOSHHE MOJICKYJIbI OSH30J1a, OKa3aTeIbhCTBa
PaBHOILICHHOCTH YTJIEPOA-YIJIEPOTHBIX CBsA3EH B OEH30JbHOM KOJIBIE. Y CIOBHS apOMAaTUYECKOTO
cocTosiHus (TpaBmiio Xtokkens). [IpuMepbl HEOCH30MIHBIX apOMaTHUECKUX cucteM. [lomyueHue
apOMaTUYECKUX YIVIEBOAOPOJAOB B MPOMBILIICHHOCTH. XHUMUYECKUE CBOMCTBA apOMAaTHUYECKUX
YIIIEBOAOPOAOB. Peakiuu, nmpuBosIIMe K HEapOMAaTUYECKHM YTJICBOJIOPOJAM: THIPUPOBAHHE,
MOJTyYeHHE TEeKCaXJIOPIMKIOTeKCcaHa, 030HOIM3 OeH30ila M O-KCHJIOJa, OKHCIeHHe OeH3osia B
MAQJICMHOBBIM aHTHIpHI. Peakinuu 31IeKTpoQMILHOTO 3aMEIICHUST B apOMaTHYEeCKOM sIIpe:
HUTPOBaHUE, CyIb()UPOBaHUE, TaJOUJUPOBAHME, ATKWIMPOBAHUE, aIlWIMpOBaHUE. TuIBI
MPOMEXYTOUHBIX COCAUHEHHH TpPHU DIIEKTPOPHUILHOM 3aMelleHUu (M- U G-KOMILJICKCHI),
JI0Ka3aTeJIbCTBA MX CYIICCTBOBAHUS. BIHSHHE AJIEKTPOHOJOHOPHBIX M AJIEKTPOHOAKIICTITOPHBIX
3amecturenerd (opueHTanThl | u 1l poga) u MexaHu3M UX NEHCTBUS HA HANpPaBJICHUE U CKOPOCTh
ANIEKTPO(MIBHOTO 3aMemieHus B sAape OeHszona. VHAYKTHBHOE W ME30MEPHOE BIHUSHHE
3amectutenei. [IpaBuna opuenrauuu. CoraacoBaHHas M HECOTJIACOBAHHAS OpUEHTAIUsS. THUIIBI
AMEKTPOPUIBHBIX peareHToB. [IpoToHUpOBaHWE OCH30JIBHOTO siipa (OCHOBHOCTH OCH30Ja H
AIKUJIOCH30JI0B) M AelTepooOMeH. [IpoMbIliuieHHBIC MTyTH MepepaboTKH OCH30J1a ¥ HEKOTOPBIX
€ro MPOU3BO/IHBIX.

IHonunaoepuvie apomamuyeckue coeOuHeHus

Coenunenus psna aupeHwia. MeTonsl NodydeHus AU(EHWIa M €ro MpPOU3BOJIHBIX:
nuponu3 OeH3ona, peakuus ['punbspa-Bropua, OeH3UMAMHOBas MEpPErpyninupoBKa, peaKLus
Vnbemana. CpaBHeHMe ToBeleHHMs JudeHusIa u OeH3oja B peakUusX 3NeKTpo(UIbHOTO
3amemeHus. {udenosas kucnora, crepeonzomepus. CoenuHeHUs: AU- U TPUDEHUIMETAHOBOTO
psana. Meronsl cunte3da (mo @puupemo-Kpadprcy, uepe3 peaktuB ['punbspa). Diyopew,
MOJIBUKHOCTH aroma Bojioposia B CH2 rpymme. TpudeHnIMeTHIbHbI KaTHOH W aHWOH, BIIUSHUE
3aMecTUTeNed B OEH30JbHOM KOJbIlEe Ha UX ycroiuuBocTh. Ilomydyenue u cBoiicTBa
TpUpEeHWIMETUIHATPUS U TpudeHmwIxiopMeraHa. Kpacutenu TpupeHWIMETaHOBOTO psja.
JlelikoocHOBaHME, Kpacsllas coib, (YKCHH, KPHCTAIIIMYECKUH (HUOJETOBBIA, MallaXxMTOBBIN
3eneHblid. Penondranens. JAubensun, AT, rekcapenunstan. TpupeHMIMETUIBHBIA paguKall.
Peakiuu rexcaeHMIITaHa ¢ KUCIOPOIOM, METAJUIMYECKUM HAaTPUEM.

KonzaencupoBanuble apomaruyeckue cuctembl. Hadramun, gokazaTenbcTtBa €ro
CTPOEHUSI, peaKkIMOHHas cllocoOHOCTh. BoccTaHoBIeHNEe HadTadMHa 0 TeTpajluHa U JeKaluHa.
Peakuuu  okucieHus, 2JIEKTPOPWIBHOIO  3aMelleHus (TaJouaupoBaHUE, HUTPOBAHUE,
cynb(upoBaHue, anuiarponanue). AntpaueH. CtpoeHue, crnocodbl noiaydeHus. Ousnueckue u
XUMHUYECKHe CBOMcTBa. Peakuuu TuApUpOBaHUS, OKHUCIEHUS, TAJIOUAMPOBAHMS, PEAKIUS C
MaJIEMHOBBIM aHTUApuaoM. AHTpaxuHoH. PeHaHTpeH. CTpoeHue. Peakuun BOCCTaHOBIIEHHUS,
OKHCJIEHUS, TaJIOUIUPOBAHUS.

3. I'oMmo(pyHKIMOHANIBHBIE IPOU3BOIHBIC YIICBOJ0POA0B

TI'anozennpou3szeoonwie y2nee000pooos

Mounoranorenankansl. Howmenknarypa. CnocoObl — TMONy4eHHs: TajJOT€HUPOBaHUE
NpEJeNbHBIX YIJIeBOJOPO/IOB, 3aMellleHHe THAPOKCUIBHOM TPYNIbl B CHUpPTax Ha TaJlOTeH,
MIPUCOETUHEHNE TaJIOTCHOB U TaJOr€HOBOIOPOIOB K allkeHaM, peakiusi bopoanaa-XyHcaukkepa,
OOMEHHbIE PEeaKlUU CHHTEe3a (TOPIPOU3BOJAHBIX. XMMUYECKHE CBOWCTBA. Peakius ruaposiusa.
Mexanusm HykieodunbHOro 3amenieHuss Syl m Sn2. BiusiHMe CTpO€HHMST OpraHUYECKOTO
panukana, Hykjeopwmia, pacTBOpPUTENs HAa  CKOPOCTb  peakuuu.  HeomeHTuibHas



neperpynnupoBka, ee  MexaHusMm. [lpyrume peakuuu  HyKICOQUIBHOTO  3aMEUICHUS
QIKWITAIOT€HU]IOB B CHHTE3€ aJIKUIIHOIUAOB, IPOCTHIX U CIOKHBIX 3(QHPOB, HUTPOCOEINHEHUH,
NEPOKCUIOB, CyIb(UIOB, aMUHOB, HUTPHWIOB, aJIKWHOB. Peakuus AIMMUHUPOBAHUS
rajoreHoBojopoaoB, wmexanusmM El u E2. CpaBHeHue peakiuil >JIUMUHUPOBAHUS U
HYKJICO(MITHHOTO 3aMeleHus. Peakiinu BOCCTaHOBIICHUS aJIKUJITaJIOreHUI0B. B3anmoaeiicTue ¢
merautamu (Li, Na, Mg, Zn). KadecTBeHHBIC peakiMd Ha TaJOreHyrJIeBOA0poabl (mpoba
Beiinpmreiina, AGNO3).

Juranorenankanbsl. Knaccudukanus, ©HoMmeHknarypa. IlomydeHne reMHHAIbHBIX
JIMTajJOreHajJKaHOB K3 AaJIKMHOB M OKCOCOEAWHEHHH, BUIIMHAIBHBIX JUTAJIOTCHAJIKAHOB W3
AJKEHOB U TJMKOJIECH, |,3-murasoreHajkaHoB W3 JMOJIOB. XHMHYECKHE CBOWCTBA: THUIIPOJIM3,
peakiuu  HYKJICODUIBHOTO  3aMeIlIeHUus, JeruaporajoreHuposanue. llpumenenwe 1,2-
JIUXJIOpITaHA.

[Tonmuranorenankanbl. OTAENbHBIE MPEICTABUTENH, CHOCOOBI HMX MPOMBIIIJICHHOTO
nonydenuss u npumenenue. CCls, rexcaxmoparan, xmopodopm, Opomodopm, iogodhopm.
[Tepdropankansl, GpeoHsI.

["anoreHnpon3BoOIHBIC HENPEISIIbHBIX YIIIeBOA0Poa0B. Kiaccudukaius, HOMEHKIATYpa.
[lonyyenue BHHWIXJOpUIA W3 OTWICHa, ameTwieHa, 1,1 wu 1,2-nuxnopstana. [lomyuenue
QUTHIITAJIOTCHUIOB U3 MPOIMJICHA BEICOKOTEMIIEPATYPHBIM XJIOPHPOBaHUEM, OpomupoBanreM N-
OpOMCYKIIMHUMHJIOM. XHUMHUYeCKue cBolicTBa. OCOOCHHOCTH BHUHWIBHOTO U QJUTHIILHOTO
rajjouaa. ['mapupoBaHue, rajJoreHUPOBaHUE, MPUCOCIUHEHUE TI'aJIONeHOBOJIOPOIOB, OKHUCIICHHE,
MOJTy4eHUE MarHUHOPTaHWMYECKUX COCTMHEHUH. BUHUIXITOpU, €ro MPOMBITIIICHHOE TIOJyYeHHE,
npumenenue (I1BX, nepxiopBuHuioBast cMoia). AJUTHIXJIOPU.

HereHGHBHHG IOJINTaJIOr€HAaJIKaHBbI. I[I/IXJ'IOPBTI/IHGH, XJ'IOpPICTI:IfI BUHUIINACH,
MEPXIJIOPITUIICH, XJIOPIIPOU3BOAHLIC allCTHUJICHA, CITOCOOBI IMOJIy4eHUu4, MIPUMCHCHHUC.
CDTOpHpOI/ISBOI[HBIe AJIKCHOB, ITOJIYUCHUC, TeTpa(bTopaTI/meH, €To MmoJimmepusanus, Te(i)J'IOH.

ApomaTtudeckue rajoreHnpousBognbeie. Kiaccudukanus, HomeHknatypa. CrocoOsl
MONyueHUs:: TpsIMOE  B3aMMOJCICTBHE TaJOreéHa C  apoMaTHYeCKHM  YTIIeBOAOPOJOM
(ramouaupoBaHue sypa U OOKOBOM IIETN), Yepe3 COJU JINa30HUs, PEaKIUs XJIOPMETUITHPOBAHHSI.
XuMuyeckue cBoiicTBa. Peakiuu snmekTpoduinsHOro 3amenieHus (HUTpOBaHUE, CylIb(UpoBaHuE,
ATKWIMPOBAHKUE, aIlWJIMPOBAHKE, TAJTOWJIUPOBAHKE), HAMpaBIAIONIee JIEHCTBHE TajoreHa.
Peakuuu HykieohuIbHOTO 3aMelIeHHs], MOABMKHOCTh TajoreHa B TaJIOT€HHUTPOCOEIUHEHUSX.
BzanmopeiicTBie apoMaTUYeCKUX raJOreHIIPOU3BOIHBIX C METAJUIAMHU.

T'uopokcunpouszeoonsie y2n1eeo0opooos

IIpenensHble ogHOaToMHbIE cupThl. Knaccudukanus, HomeHkiaarypa. IlpombliiieHHble
U 1a00paTOpHBIE METO/IbI OJYYEHUS: OMBIIEHUE TaJIOT€HAIKAHOB, U3 aJIKEHOB (KaTaJuTHYecKas
rujgparanus, anbQon-mporecc), U3 OKCOCOEAMHEHHWH, KHCIOT, CIOXHBIX 3(QUpoB U
XJIOPAHTUAPUIOB KapOOHOBBIX KUCIIOT (BOCCTAHOBJIEHHE BOJIOPOIOM U AJIFOMOTHAPUAOM JIUTHUSA, C
UCMONb30BaHUEeM  Zn-opranuyeckux  coenuHeHuid  (A.M.bytiepoB), Mg-opranndyeckux
coenuHenuii  (B.E.Tumenko, E.E.Barmep, A.M.3aiiueB), u3 aMHMHOB IO pEaKIHUU
nua3zoTupoBanus. dusnueckne cBONCTBA CIMPTOB, ACCOLUALIMS, BOJOPOIHAS CBSI3b. XUMHUYECKHE
CBOICTBa: B3aMMOJEWCTBUE C MeTa/llaMu U peakTuBOM ['punbspa. Peakuuu HykiaeoduabHOTO
3aMeIIeHus] THAPOKCHMIA Ha TaloreH, Cyiabpo-, alKOKCH-, aMHHO-TPYMIbI, peaklus
srepuduKanui, ee  MexaHusM. Peaknus — peruaparanmu  (mpaBmwio  A.M.3aifresa).
JlernapupoBaHne, OKUCIEHUE NMEPBUYHBIX U BTOPUYHBIX CIUpPTOB. KauecTBeHHBIE peakuuu Ha
cnupThl (¢ HaTtpueMm, peaktuBoMm J[leHmxke, mpoba Jlykaca, oOpa3oBaHHE CIOXKHBIX 3(UPOB,
nonodopmuas peakuus). OTaeabHbIE TPEACTABUTENHN, CIIOCOOBI MX MPOMBIIUICHHOTO MOJIYYSHHS
U MIPUMEHEHUS (METaHOJI, 3TaHOJI, N30IPONUIIOBBIM CIIUPT).
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JiByxaromuble crnupThl (rimkonu). Kmaccudukamnms, HomeHkiaarypa. OOmime crnocoOsl
NOJyYEHUS: TUAPOJU30M JAWTaJIONeHAJKaHOB, M3 JUEHOB, JUAMHUHOB, JUKAPOOHWIBHBIX
coequnenuil. Crnenuduyeckne MeTOAbl MOMYYCHHS O-TJIMKOJEW (M3 AJIKEHOB, O-OKCHIOB),
IIMHAKOHOB HETOJIHBIM BOCCTAHOBJIEHUEM KETOHOB, 3- U Y-TJIMKOJEH allbJ0NbHON KOHAEeH cCauuen
C HCIIOJB30BAHMEM OKCOCOEIMHEHMI. PU3NUYecKre CBOMCTBA AMOJOB. XHMHYECKHE CBOWCTBA.
3amena aroma Bojpopona Ha meramn (Na, Cu). 3amena OH rpynnsl Ha ramored. [lomyuenue
IIPOCTBIX 3(UPOB, CIOKHBIX 3(PUPOB OPraHUYECKUX U MHUHEPAIbHBIX KUCIOT. PasnuuHoro tumna
Jeruaparanus rIMKoJed, TMHAKOJINHOBAs MEpErpyNupoBKa, €€ MEXaHU3M. Peakiiuu oKucieHus
O-TJIMKOJIEH TETpaaleTaTtoM CBHHIA U HOAHOW KHUCIOTOW. ODTWICHIJIMKOJb, MPOMBILIJIEHHOE
3HAuYEHHUE.

TpexatoMHuble cuptel. I'nunepun. Iloydenue ero rugponu3oM XKUpPOB, U3 IPOIUIICHA.
®usnueckue CcBOWCTBA. XMMHUYECKHME CBOMCTBA: B3aUMOJACHCTBHE C METAJUIAaMU U COJISIMH
METAJJIOB, JETUApaTalus, TaJlOTEHUPOBAHUE, OKUCJICHHWE, ALMIUPOBAHUE, HUTPOBAHUE.
KauecTBeHHbIe peakunu Ha rimiepuH. [Ipumenenue.

Henpenenbuble ciupThl. AJTMIIOBBIM CIUPT, TEXHUYECKOE MOJYUYEHUE U UCIIOJIb30BaHNUE.
Bununossiii cniupt. IlpaBuno OnbrexoBa-Opnenmeiiepa. [lpocTtble U ciaoXHbBIE 3(QUPHI
BUHUJIOBOI'O CIIUPTA U TIOJIMMEPBI HA UX OCHOBE.

®enounbl. Kimaccudukanms, HomeHknatypa. OcoOEHHOCTH KETO-CHOJIILHOW TayTOMEpHH.
[IpombllieHHBIE U J1a0OpaToOpHbIe CHOCOOBI MOJMy4YeHHs (eHoja: MLIeJoyHasl IUIaBKa coJiei
CyIb(OKUCIOT, THAPOJIU3 XJOpOEH30/a, pacnaj KyMWITHAPONEPOKCUIA, paclaj —coyel
nuasonus. dusznueckue cBOHCTBa (eHonma. XUMHUYECKue CBoicTBa. Peakiuu ruapoxcuia
(deHoma: KUCIOTHBIE CBOMCTBA ()eHONA, TIOJTYYEHHE MPOCTHIX U CIOXKHBIX 3(HUPOB, OKHCICHHUE.
Tpuankundenonsl, NpUMEHEHHME MX Kak aHTHOKcuaaHToB. CBolicTBa siapa  (QeHouna:
raJIouINpoBaHKe, HUTPOBAaHUE (IMMKPUHOBAs KHUCIOTA), CyJIb(UpOBaHHUE, KapOOKCUIMPOBAHUE,
peakuus Peiimepa-Tumana. Kongencanus ¢enona ¢ ¢popmanpaerunom. ['uapuposanue ¢geHona.
KauecTtBeHHsle peakunuu Ha ¢eHos. [1aBHBIE TyTH pUMeHEeHUs! PEeHOI0B U uX 3GUpoB (aHU301,
(beneTon, Kpe3oJbl).

JIsyxatomuble  ¢eHonbl.  Ilupokarexun, pe3opuuH, ruApoxuHoH. IlomyueHue
MUpOKaTeXuHa U3 (peHosa u IuxJopOeH30a, pe3oplurHa U3 AUCYIb(poOeH30a, THAPOXUHOHA U3
XUHOHA. XuMH4eckue cBoicTBa. Peakiuu mo OH rpymre, snekTpoduiibHOE 3aMeleHre B sape.
OxucrieHue TMIPOXWHOHA B XMHTHJAPOH, XMHOH. CeMUXMHOH — MOH-paaukai. VHrubupyroume
CBOMCTBA IBYyXaTOMHBIX (DEHOJIOB.

Tpexaromubie ¢eHonsl. Iluporamnon, ¢aopormonuH, UX HodydeHue. TayTroMmepus
¢daopormonuHa. Peakiiny KeTOHHON U €HOJIBHOU (hOpM.

Hadtonel. Cunres o- u B-HadrtomoB. Peaknmuu mo OH rpymme, snekTpoduibHOE
3ameliieHue B aape. Mcnonb3oBanue HadTONOB.

Apomarnyeckue cnuptbl. benswioBbiii cnupt. [lomydenune wu3 OeH3unxiopuaa U
Oenzanpaeruna. P-PenwndTunoBbiii  cnmpt. [lomyuyeHMe Ha  OCHOBE  STHIJIEHOKCH[A.
Hcnonb30BaHne apoMaTHUYECKUX CIIUPTOB.

IIpocmote r¢hupot

[TomyueHue mMpOCTHIX A(PUPOB: U3 CHHPTOB, MO METOAY BHIBIMCOHA U3 AIKOTOISATOB.
dusnyecknue CBOWCTBAa. XHWMHYECKHE CBOMCTBA: KOMIUIEKCOOOpa3oBaHme, oOpa3oBaHUE
TPETUYHBIX OKCOHHEBBIX couiel, peakuus ¢ HI, okucnenue B ruapomnepokcusl. [IpomeinuieHHOE
MONydYeHHe W  WCHOJBb30BaHWE ATHIOBOro ddwupa. [lukmmueckume d>dupsl:  auoKcaH,
TerparuapodypaH, UX TEXHHYECKOE UCIOJIb30BaHuE. D(UPHI ITHUIICHTTIUKOIIS KaK PaCTBOPUTEH.

a-Okcuownt ankernos

CnocoObl MOJIYYCHHA U INPOMBIIJIICHHOC MMPOU3BOJACTBO 3THIICHOKCHUAA. OxucneHne ajJKeHOB II0
H.HpHnemaeBy, KaTaJIUTUYCCKOC OKHCJICHHUC aJIKCHOB, OMBUICHHUEC OTUJICHXJIOPTHAPHUHA.



XUMHUECKUE CBOMCTBA: HM30MEpH3alus, MPHCOSIWHEHHE BOJbI, rajioreHoBoaopono, HCN,
CIUpTOB, aMMHaka, Mg-oprannueckux coenunenuil. [lonumepuszanus.

Kapoonunsnwie coedunenusn (okcocoeounenus)

Anpaeruapl M KETOHBI TpenenbHoro psina. HomeHknaTypa, KiacupuKanus, U30MEpUs.
O6mue u cneuuduueckre crnocoObl MOJYYEHHs: OKHCIECHUE YIIIEBOJAOPOJOB, NETUIPUPOBAHUE
CHHPTOB, THApaTanus adkuHoB (peakius M.I.Kyudeposa), cyxas meperonka coieil KapOOHOBBIX
KHCJIOT, CHHTE3 MTOCPEJICTBOM METAJNIOOPIaHUYECKUX COCAMHEHUM, OKCOCUHTE3, THIPOJIU3 IeM-
JIATaJOTeHNPOU3BOAHbIX.  Du3nueckre  CBOWCTBA.  XMMHYECKHE  CBOMCTBA:  pPEAKUUHU
HYKJICOQUIBHOTO TMPUCOCAMHEHUS BOJbI, TIEPOKCHIAa BOAOPOJA, IEPKUCIOT, CIHPTOB,
rasiorenoBoiopoaoB, HCN, kapOOHOBBIX KHCIOT ¥ aHTUIPUIOB, METAJUIOOPTAHHYECKUX
coeaunenuii (Zn, Mg, Cd). Peakuuu ¢ a30TCOACpXAIUMH COCIMHCHHSIMU C 00pa3OBaHHEM
OKCUMOB, THJIPa30HOB, CEMHUKap0a30HOB. buCynb(UTHBIE MPOU3BOIHBIC. Peakiuu OKUCICHHS:
MOHHBIMU peareHTamu (mpaBuiio M.ITonoBa — E.Barnepa ansi KeTOHOB), OKHCIIEHHE KUCIOPOJIOM
BO3/1yXxa. OKUCIUTENbHO-BOCCTaHOBUTEIbHBIE peakiuu C.Kannumapo, A. TuiieHko, paBHOBecHe
I''Meiiepseitna — K.Ilonmopda — I'.Bepnes. Peaknuum BoccTaHOBIICHHs. AJbIOJbHAS U
KPOTOHOBAsI KOHJCHCAIUs aJbJCTUI0OB U KETOHOB. [IpuMepsl peakiuii KOHIEHCAIlUU, YCIIOBHS UX
MIPOBEICHUS U MeXaHu3M. [‘aloreHupoBaHHE anbJAETUI0B M KETOHOB, Pa3jIM4yHOE JEHCTBHE
raJOTCHUPYIOIIMX  peareHToB, npuunHbl  ero.  IleperpynnupoBka  A.E.®DaBopckoro.
[{uknoonuromepusanus U MOJTMMEPHU3aLUs AlbJICTUI0B (TPUOKCAH, Mapalblerufl, mnapadpopm).
Peaknuu, ornuyaromuye ampAeTUAbl OT KeTOHOB. OTIENbHBIC MPEACTABHTEIN: (POPMAIBICTH]I,
aneTalbJeru/l, alleTOH, UX 0COOEHHOCTH, TPOMBILIUIEHHOE MPOU3BOICTBO U IIPUMEHEHHE.

JlukapOoHWIbHBIE COCIUHEHUS MpeneabHoro psana. Knaccudukanus, HOMEHKIATypa. O
JukapOOHUIBHBIE COEAMHEHUS, TIUOKCallb, AuaneTuid. CrocoObl MONy4eHHUs. XUMHUYECKHE
CBOMCTBa: HYKJICO(MUIHLHOE TIPUCOCIWHECHUE, BOCCTAHOBJICHHE, OOpa30BaHHME TPOU3BOIHBIX,
BHYTPHUMOJIEKYJISIpHAs OKHCIUTEIbHO-BOCCTAHOBUTEIIbHAS peakuus C.Kannunuapo,
crienuuyeckasl aabJ0JIbHO-KPOTOHOBAsI KOHJEHCAIUs, O00pa3oBaHUE KOMILUIEKCOB C COJISIMH
METaJIOB.

B-HdukapOboHunbHbBIE  coeAMHEHMs,  aneTunaneToH.  CuHTE3  CII0KHO-3(pUPHOI
koHneHcanuen P.JI.Knaitzena, mexanmsm. Kero-eHonmbHas Tayromepusi. CHHTE3, CTPOCHHE U
pPEaKIMOHHAas CIOCOOHOCTh HATPUEBOTO MPOM3BOAHOTO alleTUJIAIIETOHA, XeTaTHbIE POU3BOIHbIC
MeTasuioB. y-J{MKapOOHUIBHBIE COCIUHEHHUS, THTAPHBIA albJET /I, alleTOHUIAIETOH, UX CUHTE3.
XUMHYECKHE CBOWCTBA, 00pa30BaHKe FeTePOIMKIMUECKUX MPOU3BOIHBIX.

Hemnpenenbabie anmpaeruapl U KeToHbl anmudaruyeckoro psga. Kmaccudukanus. o,p-
Henaceienneie anpaeruibl U KeToHbl. [loydeHne ux aeruaparanued NpoayKTOB allbJ0JbHOU
KOHJIEHCAallUU. AKpPOJIEUH, CUHTE3 U3 IHIepuHa. KpOTOHOBBIN allblieTul], CHHTE3 KOHJIEHCAlNen
aneTajgbAeTu/ia, TOJBIKHOCTH aTOMOB BOJOPOJIa METHUJICHOBOM TPYIIbI, BUHUJIOTHSIL.
XYUMUYECKHE  CBOMCTBAa: pEaKkIUU THAPUPOBAHUS, OKHUCICHUS, OJICKTPOQUIBHOTO H
HYKJICODUITBPHOTO TMPHCOCTUHEHUS TAJIOTE€HOB, raioreHoBoaopoaoB, HCN, Mg-opranndeckux
coenuHeHU. [3,y-HeHackleHHbIe aabAeTuabl U KETOHBI.

Kerenrl. CriocoObI MOMydeHHsI: U3 TaJOTEHAHTHUIAPHUIOB O-TaJTOT€HKApOOHOBBIX KHUCIIOT,
TEPMOJIM30M alleTOHa (MeXaHu3M peakiuu). Puznueckue CBoiCTBa. PeakimonHas crmocoOHOCTh
KETEHOB: B3aMMOJECHCTBUE C COEAMHEHUSIMU, COJIEpPKAIlMMHM AKTHUBHBI aToM BOJOPOJA, C
rajoreHaM, TaJOr€HOBOJOPOIaMH, MArHHHOPTaHUYECKUMU COCIUHEHUSMH, JTUMEpPU3aIus
kereHa. [[pombllieHHbIe CHHTE3HI Ha 0a3e KeTeHa.

ApoMarundeckoe ANBIETUIEL. Croco0Os1 CHUHTE3A: OMBUICHHE 1,1-
JUTaJIOTEHOTIPOU3BOIHBIX, OKHCIEHHE alKUIOCH30JI0B, MpsiMoe (HOPMUTUPOBAHUE AapEHOB
(JI.Tarrepman — 10.Kox). Xwumudeckue CBOWCTBA: aBTOOKHUCICHHE OCH3aIbIETHIa, €ro

Mexanu3M. Peakmus C.KanHuinapo, peakiuu KoHJEHcalu OeH3anpieruaa (OeH30MHOBas
koHzeHcanus, cuate3 B.I.Ilepkuna). Peakiuu 3mekTpoduaIbHOTO 3aMEIeHUs B apOMAaTHIECKOM
KOJIBLIE.
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Apomarudyeckue  KeToHbl.  [lomyueHue:  OKHCIIEHHEM  TOMOJIOTOB  O€H30ia,
JNETUIpUPOBAHUEM BTOPUYHBIX CHHUPTOB, amuiuupoBanueM mno L.@punemo — M. Kpadrey,
CUHTE3bl Ha 0a3e MarHui- W KaIMUHOPraHWYECKUX coequHeHW. Du3nueckue U XUMUYECKHUE
cBoiicTBa. Peaknum KoHJeHcaluu, BoccTraHoBieHue 1o O.X.KneMmeHceHy, 3amenieHue o-
METUJIEHOBOTO BOAOPO/Ia B KUPHO-apoMaTHyeckux ketoHax. IleperpynmnupoBka 2.0.bekmana u
CHOCOOBI YCTAHOBIICHUS €e HarpaBieHus. DOTOMHUIIMATOPHI.

XuHonbl. [lomydenue oprTo- W mapa-O0EH30XMHOHOB, HAPTOXMHOHA. XUMHYECKHE
CBOMCTBa: BOCCTaHOBJECHHUE, npucoeanHenne ranorenos, HCI. TlonyyeHne MOHO- U IHOKCHMOB.
XWHOHBI KaK JUEeHO(WIb. XUHTUIPOH, MOHITHE O KOMILIEKcax ¢ mepenocom 3apsima (KII3).
CeMUXUHOHBI, TOHATHE 00 HOH-paaukanax. HadToxuMHOH. AHTpaXxMHOH, CHUHTE3, PEaKIUH
ANMEKTPOPUIBHOTO 3aMEIICHHsS, CHHTE3 allu3aphHa KaK MPEJICTaBUTENsl psla Kpacutenei
MOJIMAPOMATUYECKUX COETUHEHUH.

Kapoonoevie kucromeul u ux npou3eoonsie

MonoxkapOoHoBble KucnoTbl. Kiaccudukanms wu HOMeHKmarypa. OOmue MeTOJbI
IIOJIyYEHUS: OKHUCIICHHE CIIMPTOB, AalbICTUIOB, KETOHOB, YIJIEBOJOPOAOB, M3 MAarHui- u
JUTHAOPTAHUYECKUX COEAWHEHHUH, THAPOIN3 (DYHKIIMOHAIBHBIX TPOU3BOIAHBIX KapOOHOBBIX
KHCIIOT, MeTo1 Penrie, cuHTe3bI Ha 6a3e 3(pupoB MaTOHOBON KHCIIOTHI U alleTOYKCYCHOTro 3¢dupa.
®usnueckue cBorcTsa. BonopoaHas cBsA3b. KUCIOTHOCTB U €€ CBA3b € AJIEKTPOHHBIM CTPOECHUEM
KapOOHOBBIX KHUCJIOT M MX aHHOHOB, 3aBUCUMOCTb OT XapaKTepa U IOJIOKEHMs 3aMECTUTENeH B
QIKWIBHOM paaukaie. XUMHUYECKHE CBOWCTBA: OOpa3oBaHME COJEH, AeKapOOKCUIMPOBAHHUE
coje, anexkTponu3. Crneuupuyeckue peakyu: BOCCTAHOBJIEHME, NEHCTBHE TaJOreHUPYIOIIUX
areHToB, oOpa3oBaHWE (YHKIMOHAIBHBIX IMPOW3BOAHBIX. B3anmorpeBpalieHue MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT Kak peakuus HYKICO(QWIBHOTO 3aMEIleHUs B AalMJIBHOW TpyImIe.
MypaBbrHAs KHCJIOTa, MPOMBIINIICHHBIA MeETOa CHHTe3a (KapOoHWIHMpoBaHHE), (pU3UUECKUe
CBOMCTBA, BOCCTAHOBUTEJIbHBIE CBOMCTBA. Y KCYCHAsl KUCIIOTA, CUHTE3, IPUMEHEHUE.

["anorenanruapuibl KapOOHOBBIX KUCIOT. CHHTE3 U HCIOJIb30BAHNE B KAYECTBE areHTOB
alMIMpOBaHUs (B3aUMOEHCTBUE C BOJIOM, CIMPTaMU, aMMUAKOM). ALIETHIIXJIOPUL.

AHruapuasl KapOoHOBBIX KHUCIOT. [lonydeHue W3 rajloreHaHruapuaoB, alMJIUpYIOLIas
CIOCOOHOCTb, ALMJIMPOBAHUE CIUPTOB (MEXaHU3M). Y KCYCHBIN aHTHIIPU/IL.

Crnoxuble 3¢Qupbl KapOOHOBBIX KHCHOT. [lonyueHue: anuiIMpoBaHMEM CIHUPTOB, IO
peakiuu A.Tumenko, u3 aHruapunoB. ['uaponus 3¢upoB, peakius nepesrepuduKanuy, poib
OCHOBHOT'O M KMCJIOTHOT'O KaTaJn3a.

Amuzpl  KapOOHOBBIX KHCHOT. CHHTE3 M3 TaJlOT€HaHTHAPHUIIOB, CIIOXKHBIX 3(UpOB,
KapOOHOBBIX KHCIOT, HUTpUIOB. OTCYTCTBHE OCHOBHBIX CBOMCTB B aMHAax, SBJICHHE
accouuanuu. XHMUYECKHE CBOMCTBA: THUAPOJIN3, B3aUMOJIECHCTBHE C BOJOOTHUMAIOLIMMHU
CpEICTBaMHU, aJIKUJIMPOBAaHUE, BOCCTAHOBIIEHUE, neperpymnnuposka A.B.I'opmaHa u ee MexaHU3M.

Hutpuner  kucinor. [Tonyuenue, cBoiicTBa  (TUAPONU3,  BOCCTAHOBJIICHHE).
Juanunnepokcu sl U nepkucioTsl. CunTes. Ilepokcuapl Kak HCTOUHUKHA CBOOOIHBIX PaJHKaJIOB.
[IpenenbHble  JABYXOCHOBHBIE  KHCIOTHI  (quKapOOHOBBIE — KucioThl).  Knaccudukanus,
HOMEHKJIaTypa. MeToapl CHHTE3a: OKHUCIEHHE LMKINYECKUX KETOHOB, THJIPOJIN3 HUTPUIIOB,
aHoaHbI Metoa A.Konb0e, CMHTE3bI C UCTIONBb30BaHMEM MaJIOHOBOT'O U HATPUK-AIleTOYKCYCHOTO
s¢upa. Pusznueckue cBoiicTBa. XHUMHUYECKHE CBOICTBa: oOpa3oBaHHE (PYHKIIMOHAIBHBIX
IIPOM3BOJHBIX, OTHOIIEHWE K HarpeBaHuto. lllaBenmeBas kucioTa, MOIY4YEeHHE U3 COJH
MYpPaBBUHOM KHCIIOTBI, OKMCIIEHHE. MallOHOBAs KHCIIOTa, CUHTE3 €€ U3 INAHOYKCYCHOW KHCJIOTHI,
XMUMUYECKHE CBOWCTBa (IeKapOOKCHIMPOBAHUE, KOHAEHCAIMA C ajbJerujamu). MaroHOBBIH
a¢dup u ero HaTpUeBOE Mpou3BoHOE. SHTapHas kucnora. Ee cuntes. UMy ssHTapHOW KUCTIOTHI,
N-O6poMcykIMHUMUA. AAunuHOBas KucnoTa. [lomydenue, oOpa3oBaHue MOJIMAMHUIHOTO BOJIOKHA.

Henpenenbuble kapOoHOBble KuciaoThl. Kiaccudukanusi, HOMeHKIatypa. MeTromabl
MOJTyYeHHUS: U3 TaJOTCHCOJEpKAIUX KapOOHOBBIX KHUCIOT, M3 TUAPOKCUKHCIOT, OKUCIECHUEM
HENPEIENbHBIX ANbJIEIUI0B U CIIUPTOB, KOHIEHCAIIMEW aJbIErHI0B U KETOHOB C MaJOHOBBIM
3¢UpOM, U3 HENpeAeTbHBIX COCOUHEHUH (4Yepe3 MarHuHOOpraHu4YecKue COCAMHEHUS W



[IUAHTUPUHOBBIM MeTOoJIoM). Du3nYecKue CBOCTBA. XMMHUECKHUE CBONUCTBA O, [3-HelpeneabHbIX
KapOOHOBBIX KHCIIOT: MPHUCOEAMHEHHUE BOJOPOAA, TajJOreHOB, TajJoreHoBoAopo1oB. ['uaparanus
o,B-, B,y- 1 v,0-HenpeneabHbIX KapOOHOBBIX KHCIOT. Crieruduueckue peakiui: HykKiaeo(puibHoe
npucoeauHenne 1o A.Mwuxasmio. AKpuioBas KUCIOTa, DOdydyeHHEe (U3 MpomuiieHa,
OKCOCHHTE30M, OMBUICHHMEM HHUTpHWIA, JErHapaTalveid MOJOYHOW KHUCIOTHI). AKPUIOHUTPUI,
3UpPHl AKPUIIOBOM KHUCIIOTHI, MOJUMEpPHl HAa MX OCHOBE. MeTakpuijioBas KHCJIOTa, CHHTE3 W3
alETOHLMAHTUIPHHA, TIOJTUMEPHI Ha OCHOBE METAaKpUJIOBON KUCIOTHI U ee 3pupoB. KpoToHOBBIE
KHCJIOTBI, TEOMETPUYECKast H30MEPHSL.

OnevHoBass Y DSJaWJMHOBAs KHCIOTHl, UX CTPOCHHUE, PEAKIUU BOCCTAHOBJICHMS,
OKHCIICHHsI, O030HONU3a, OpomMupoBaHus. JIMHONEBas, IUHOJCHOBAas KHUCIOTBI, MPHUPOJHBIE
UCTOYHUKHU, TMpakThuueckoe 3HaueHue. DymapoBas U MalleMHOBas KHUCIOTHI, pa3jinyUe B
cBoiicTBax. [lomyyenue pymapoBoii KUCIOTH U3 A0JIOUYHON M MaIenHOBON KUCHOT. Ilomyuenue
MaJICMHOBOM KHCJIOTHI OKHCIICHUEM OeH3o0a, pypdypona, OyTeHa.

Apomarnyeckrue MOHO- M JTUKapOOHOBBIE KHCIOTHL Kitaccudukamms, HOMEHKIATYypa.
CrocoObl TOJIy4eHHUs: OKHCICHHEM TOMOJIOroB OeH3oia, HadTanuHa. beH3oiiHas Kuciora,
dusznyecKkne, XMMHYECKHe CBOWCTBA (0Opa3zoBaHue (DYHKIMOHAIBHBIX MMPOW3BOIHBIX, PEAKIIUU
3JEKTpOPUIBLHOTO 3amenieHus). dTaneBas KUCIOTa, (TaNCBbIA aHTUApUI, dpupbl (rameBoi
KHCTIOTEL. beH3owmiOeH30iHass kuciorta, QeHondramend. WMmua QraneBoil KUCIOTBI U €ro
ucnonp3oBaHue B cuHTe3ax O.l'abpudnsa. TepedraneBas KuclioTa, KOHACHCAIUS €€ C
ATHUJICHIJIUKOJIEM U TJIUIEPUHOM.

Humpocoeounenus

Hutpocoenunenuss anudaruyeckoro psaa. Mzomepus u Homenkinarypa. CrtpoeHue
HuTporpymnmsl. Crioco0pl MOIYYEHUs: U3 TaJOreHAIKaHOB, HUTPOBaHUEM ankaHOB. Dusnueckue
cBoiicTBa. XHMMHUYECKHE CBOHCTBA: amu-GpopMa HUTPOCOEIUHEHUH (TayToMepHas ¢opma),
o0Opa3oBaHHe aJbJAETUAOB U KETOHOB U3 COJIEH HUTPOCOEIMHEHHH, B3auMOeicTBIE alu-(hOpMbI
HUTpocoenuHeHui ¢ rajgoreHamu (M.M.beBon), peakiust HUTPO3UPOBAHUS HUTPOCOETUHEHUIH
UCIIOJIb30BaHUE €€ JUIsl WIACHTHU(QHUKAUUMK MocieAHMX. BoccTaHOBIEHHWE HUTPOCOEIUHEHUH,
KOHJIEHCAllUsd ¢ KapOOHWJIBHBIMH coeAMHeHUusMH. HurtpomeraH, nomydeHue. XIIOPHUKPHH,
NoJIlyueHUue HUTpoBaHUEM xjiopodopma. TerpaHuTpomeTaH.

Apomarnyeckne HuTpocoeanHeHus. HomeHknaTypa, crocoObl MOSy4YeHHs: HUTPOBAHHE
OeH301a U ero roMosoroB, peakius B.Meitepa. dusndeckue cBoricTBa. XMMHUYECKHUE CBOMCTBA:
peakuuu  eKTpouiIbHOrO  3amemieHus.  Peakumum — HyKJI€oQUIBHOrO  3aMeIleHUs
rajoreHONPOU3BOIHBIX HUTPOCOEANMHEHU. BOCCTaHOBIEHME HHUTPOCOECAWHEHUN B KHUCIOW H
menoyHoi  cpene.  IIpoMexyTodyHble  NMPOAYKTHI ~ BOCCTAHOBJIEHHUS:  HHUTPO300€H301,
(GEeHWITUAPOKCUIIAMUH,  a30KcHOeH30,  a300eH30i1, ruapazobenson. IleperpynnupoBka
a3okcuOeH3oa B KHCIOH cpene, OEH3WAMHOBasT W CEMUIMHOBAs IEPETPYNIHUPOBKH.
DeHWITHUTPOMETaH, 00pa3oBaHUE allU-(HOPMBI.

Amunwl

Amudarnyeckue  amunbl.  Homenkmarypa, u3omepuss.  CnocoObl  moydeHUs:
AIKWIMPOBAaHHE aMMMaKa M aMHUHOB, BOCCTAHOBJIEHHE a30TCOJEpXKalIUX coeAuHeHui. CHuHTE3
NEepBUYHBIX aMUHOB 10 MeToay 3.I'abpuaist, neperpynnupoBkoil aMmuoB (peakius A.l'opmana).
DONEKTPOHHOE CTPOEHHE aMUHO-TPYIIBI, MPOCTPAHCTBEHHOE CTPOEHHE aMUHOB. Du3myeckue
CBOWCTBa, 00pa3oBaHHWE BOJOPOJIHBIX CBsA3ei. Xumuueckue cBoicTBa. (OCHOBHOCTH U
KHUCJIOTHOCTb, 3aBUCUMOCTb OT MPHUPOJAbI PAAUKAIOB. ATKUIMPOBAHNE U allMJIMPOBAaHHE aMUHOB,
B3aMMOJIEMCTBUE C a30TUCTON KHUCJIOTOW (HUTPO3MPOBAHUE), NEHUCTBUE TaJIOI€HOB, OKHUCIEHHE
TPETUYHBIX aMUHOB. VI30HUTpUIIbHAS peaKLys.

Apomarnyeckue aMHMHBL. MeETOApl CHUHTE3a: BOCCTAHOBJIEHHE HUTPOCOEAVHEHMH,
ANKWINPOBaHWE aHWIMHA, W3 coieid amMuHOB, Meron @.Yibmana (mosyueHue TPETUUHBIX
apOMaTUYECKUX aMHUHOB). Peakiuu 3meKTpo(uiabHOTO 3aMeleHHs, OpUEHTUpYIOoIee JCHCTBHE
amuHo-Tpynnbl.  CynbgaHuioBas KHUCIOTa, CcyilbpaMHUAHbIE mpenapaThl. YeTBepTUUHbBIE
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AMMOHHMEBBIC COJIM 1 OCHOBAaHU:I, CIIOCOOBI MOJIy4YCHHA, TCPMUUCCKOC PA3JIOKCHUC. Baxwueiimne
IpeaACTaBUTCIIN aPpOMATUUCCKUX daMHUHOB, ITYTHU UX UCIIOJIb30BAHH.

Juazocoeounenusn

Huazocoenuuenus: anudarnyeckoro psaga. [IpuumHbsl HecTaOUIBHOCTH anu(aTHUIECKUX
nua3zocoeuHeHui. J{nazomeTan, 11a30yKCycHbIi 3¢up, TpudTopMeTUIana3oMeTa, MoJydeHue,
CTpocHHE. XUMHUYECKHE CBOMCTBAa: pa3loKeHUe IMoja JciicTBueM Tera u Y D-o0myueHus,
METHJIMPYIOIAsi CIOCOOHOCTh AMAa30METaHa.

Apomarnueckue nuazocoennHeHus. CrocoObl MOMyYeHHsT pacTBOPOB COJICH THA30HUS U
TBEPAbIX TUA30HUEBBIX COJIe. MeXaHu3M peakIuu IUa30THUPOBaHUS, CTaOMIBHOCTh KaTHOHA
nua3oHus. Peakuuu cosel AMa30HUS C BBIIEJICHUEM a30Ta: 3aMEHa JMa30rpyIIbl Ha BOAOPOJ,
THAPOKCHJI, TajoreH, IwaHorpynmny (peakuus T.3annmeiiepa — A.l'arrepmaHna), CHHTE3
MeTajioopranndeckux coequHenuit (peakuust A.H.HecmestHoBa). ['omonutuueckoe pasnoxeHue
coneil auazonus. Peaknuu auasocoenvHeHuil 0e3 BbIACNEHUS a30Ta: BOCCTAHOBJICHHE,
B3aUMOJICIICTBUE C TEPBUYHBIMU U BTOPUYHBIMM APOMATUYECKUMHU aMUHAMH, pEaKLUs
a30COYETaHMS KaK peakius HJIEKTPOPHIBHOTO 3aMEIIeHHs] B apOMAaTHUYECKOM SIpE, YCIOBUS
peakimu ¢ amuHamMu u  (eHomamu. CHHTE3, CTPOCHHE U CTPYKTYpHBIE OCOOEHHOCTH
azokpacurteneil. Merunopamx, KOHro-kpacHbiil. [lonmydeHue, CBA3b MEXIYy OKpackoil H
CTPOEHHEM, UCII0JIb30BAHNE B KAYECTBE NHUKATOPOB.

A3ocoeounenusn

A3zomeran, mnapadop, ¢deHunazomeran, azo0eHzon. HMx cuHTE3, CTaOUIBLHOCTE.
A3ocoenuHeHus Kak HCTOYHUKHA CBOOOHBIX PaHKAJIOB.

4. I'erepopyHKIMOHAIbHBIE IPOU3BOHBIE YIJIEBOA0OPO/10B

Monokap6onosvie 2uOpOKCUKUCI0mMbl

Knaccudukanus, HOMeHKIaTypa. MeTOabl TOJYYCHHS: OKHUCICHHUEM TIJIMKOJIEH,
TUAPOJIU30M TAJIOIE€H3aMELIEHHBIX KHUCIIOT, BOCCTAHOBJIEHHUEM AJIBJECTHUNIO-, KETOKUCIOT U HX
3¢upoB, w3  aMuHOKHCIOT. CHnenuaibHble  METOABl  CHHTE3a  O-THIPOKCHUKHUCIIOT:
[MAHTUJIPUHOBLIN CHHTE3; [-TUAPOKCUKUCIOT: U3 o-okcuaoB, merogoM C.H.Pedhopmarckoro.
duznyeckue CBOMCTBA. XUMUYECKUE CBOMCTBA: PEAKIMH MO KapOOKCHILHOM M TUIPOKCUIHLHOU
rpynmnaM, peakuud ACTHAPATAIMU U 3aBUCHMOCTh PE3YJbTaTa OT B3aUMHOIO PAaCIOJIOKEHUS
THAPOKCHIBHOM W KapOOKCHIIbHOHM Tpymnm (oOpa3oBaHue IaKTUIOB, JakToHOB). CBoiicTBa
JJAKTOHOB. ['NMKoNeBas KHUCIOTa, MOJOYHAs KHCJIOTA, MPUPOJHBIE HWCTOYHUKH, CHUHTE3,
XuMuyeckue cBoiicTBa. CtepeomzoMepuss B POy THIPOKCUKHUCIOT. OnTuyeckas H30Mepusl.
AcUMMETpHUST MOJIEKYJIbl M ACMMMETPUYECKUN aTOM yIJIepoJa Kak NMPUYMHBI BO3HUKHOBEHUS
ONTUYECKON H30MEpHH. ODHAaHTUOMEpHI, pamemarbl. CrmocoObl H300paKEHUS ONTUYECKUX
130MepoB (MpoeKIHOoHHbIE (popMyiiel O.Duiiepa, KOHGUTYpaHOHHBIE (POPMYIIBI).

Juxapbonoewie 2udpoxcukuciomol

Sbnounas kucnorta. SeneHue BampaeHoBckoro oOpamieHusi. BuHHAs KuciaoTa, MNPHUPOIHBIE
WCTOYHHUKH, CHocoObl cuHTe3a. Cyxas TMeperoHka. 3Ha4YeHWE COJIed BHUHHBIX KHUCIIOT.
CrepeoxuMusi COEIUHEHUW C JIByMsS AaCMMMETPUYECKMMHM aTOMaMH, YHUCIO CTEPEOM30MEPOB,
IuacTepeoMepbl, Me30(popMbl, pamemaThl (AuarpaMMbl TIJIaBKOCTH). METOIBl  pa3ieieHus
SHAHTHOMEPOB.

JIumoHHas KHCJIOTa, MPUPOAHBIC HWCTOYHUKH, CHHTC3 MNUAHTHAPUHOBBIM MCTOIAOM,
OTHOIICHHUC K HAaIrp€BaHMUIO.



Apomamutwcxue ZMOPOKCMKMCJIOM bl

CanuuunioBasi KMCIOTa, MONIy4YeHHEe KapOOKCHIMpOBaHUEM (heHoa, IIEIOYHON IIaBKOM.
Peakuuu mo rupipokcu- M KapOOKCHIBHOW Tpymmam, ruapupoBanue. OKCHUKOpUYHAsT KUCIOTA,
KyMapuH, CHUHTE€3, MLHC-, TpaHC- u30Mepus. MuHJanbHasg  KUCJIOTa, IOJyYEHHUE,
pacnpoCTpaHEHHOCTh B IIPUPO/IE.

Anvoezuoo- u kemoxkuciomol

Knaccudukanusi, HOMeHKIaTypa. [JHMOKCWIIOBast KHCIOTa, CHUHTE3 THUAPOIU3OM
rajloreH3aMelIeHHbIX KapOOHOBBIX KHUCIOT, U3 BUHHON KHUCIOTHL. CBOMCTBAa albAErHMIHOW U
KapOokcuipHOW rpymm. [lupoBuHOrpagHas kuciora, cuHte3. Cnenuduyeckne CBOKHCTBA:
OKHCIICHHE, 1eKapOOKCHINPOBaHHE.

B-Kerokucmorst u uX JQHUpEL. AIETOYKCYCHBIH 3¢Hp, CTpOEHHE, MOIyYEeHUE
cinoxxknoapupHoit konneHcauuen P.Jl.Knaiizena, u3 gukereHa. KeToHHOe M  KHCIOTHOE
paciierieHne  aneToykcycHoro agupa, CH-kucnoTHocTh, 00pa3oBaHHE METAJUIMYECKUX
npon3BoaHbIX. CHHTE3Bl C  HCIONB30BaHUEM  aneToykcycHoro 3¢dwupa. Tayromepus
allETOYKCYCHOTO 3¢upa Kak MpUMep KeTO-€HOJbHOU TayToMepuu. Peakunu tTayroMepHbIX Gopm,
uxX pasneneHue. TayroMmepus Kak Clydaid KHCIOTHO-OCHOBHOTO pPaBHOBECHS, pPabOThI
M.U.KabauHuka.

Amunoxuciomot

Knaccudukanus, Homenknarypa. CnocoObl TONXy4YeHUS O-aMHHOKHCIOT: M3  O-
rajloreH3aMelIeHHbIX KapOOHOBBIX KHCIOT, U3 anpieruaoB (meron H.J[.3enmnckoro),
MOCPEACTBOM HaTpuiiManoHoBoro 3¢dupa, mo meroxy 3.I'abpudinsa. CuHTe3 [-aMUHOKHCIIOT: W3
O, 3-HEHACHIIEHHBIX ~ KHUCJIOT, KOHACHCAIlMed MaJOHOBOro »¢upa ¢ KapOOHWIBHBIMU
coequHenusimu (meron B.M.Pogmonosa). Ilomydenue BbICIIMX aMHHOKHCIOT. beramHoBoe
CTpOCHHE AaMMHOKHUCJIOT, M303JIeKTpHUUecKas TOuKa, ONTHYeckas u3oMepus. Peaxnuu
AMHHOKHUCIIOT TI0 aMUHO-TpYIIe: 00pa3oBaHKUe COJIeH U XeNaTHBIX KOMIUIEKCOB, aJIKWIMPOBAHUE,
alIMpOBaHue, JAEWCTBHE a30THCTOM KHCIOTHL. Peakuuu 1o KapOOKCHIBHOM Trpymme
(oOpa3oBaHue (YHKIIMOHAIBHBIX MPOU3BOJAHBIX). CBOICTBa aMHUHOKMCIOT, OOYCIIOBJIEHHBIE
B3alMHBIM BJIMSIHUEM aMUHO- U KapOOKCHUJIBHOW Ipynm (OTHOIIEHHME K HarpeBaHuio o-, -, y-
aMHHOKHUCIOT). [lenTuapl, NoJUnenTHAHbIe CBA3U OeKa.

AnTpanunoBass  kucinota. CuHte3 U3  ¢QranmbuMmuga. XUMHUYECKHE  CBOICTBa:
B3aUMOJICIICTBUE C a30TUCTOM KHCIOTOW, OOpa3oBaHME IMPOU3BOAHBIX IO KAPOOKCHUIBHOM M
aMUHO- IPYIIIIAM.

Yeneeoowt

Knaccudukanus, HOMEHKIaTypa, pacnpoOCTPaHEHHOCTh B MpHpoJe. [ JHMKOIeBbIi
albJeTH/l, MOJIydeHUE OKHCICHHEM IJIMKOJS, AuMepHas ¢opMma anbaeruaa. [ nunepuHoBBbIM
anbIeru] U quokcuaneroH. [lonydeHue U3 rauiepuHa, CBOMCTBA: OKHUCIEHHE, BOCCTAaHOBIICHUE,
0o0pa3oBaHUE OKCHUMOB, T'MJIPAa30HOB, 03a30HOB, KOHJEHcalUs B MoHocaxapuia. Onrudeckas
M30MepHUsl MIULEPUHOBOIO albJeruna, crepuueckue L- u D- psibl.

MoHocaxapuapl. XHMHUYECKHE CBOWCTBA: BOCCTAHOBJICHUE, OKHCJIEHUE, JIEMCTBUE
pa30aBICHHBIX W KOHIICHTPUPOBAHHBIX PACTBOPOB KUCJIOT U MIENOYEH, peaKluy aTKUINpOBaHUS,
alMIupOBaHus, O0Opa3oBaHWE THAPA30HOB U 03a30HOB. [JIIOKO3WIHBIM THAPOKCHUI, €T0
O0COOCHHOCTH, O- M [-(OpMBI yII€BOJOB, MX JOKa3arenbcTBa. [lupaHo3Hble U (hypaHO3HBIE
OUKIBL,  TOpoekimoHHble  (Gopmyn  O.Xeyopca. Peaknum  B3auMHOTO — MpeBpaICHHS
MoHocaxapunoB. Cokpamienue nenu mo merony A.Boms u M.Pydda, meron yanmuaenus nenu
K.Kumnanu — O.®umepa. [IpuHUIUNBI yCTAaHOBIEHUS CTPYKTYPhl MOHO3 Ha MPUMEPE MEHTO3bI.
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I'moko3a, ee crpoeHue, pubo3a, Ae30KCHprO03a, PHUOOHYKICO3UIbI, CTPOCHUE HYKIEHHOBBIX
KHCJIOT.

5. I'eTeponukJanyeckne coeJUHEHUS

CucremaTuka reTepoLUKIOB. ApOMaTHUYECKUE MSATHUYICHHBIE TIETEPOLMKIBI C OJHUM
rerepoaroMoM. OO01ue MeToIbl UX CHHTe3a: U3 1,4-1MKapOOHWIBHBIX COCAMHEHUH, IO peaKLuu
nukim3anuu FO. K. FOpeeBa. ApomaTudeckuii XxapakTep reTepoIuKIIoB.

®ypan. Meroasl cuHTE3a. Apomarudeckue CBOHCTBa (ypaHa: cyibpupoBaHHe,
MEpKypUpPOBaHUE, allMJIMPOBaHUE. Peakluu NpuUCOeMHEHUs: THAPUPOBAHUS, TalOuJUpOBaHUS,
JMEHOBOIO CUHTE3a, OKucieHue gpypana. @ypdypoi, cuHTe3, 0eH30MHOBAsE KOHIEHCALIUS.

Tuoden. Ilonydyenne mo meroxy Umumbabuna A.E., u3 Oyran-OytmieHoBo# (paxiuu
Heptr, w3 1,4-mUKapOOHMIBHBIX COCIWHEHUH. ApoMaTHdecKue CBoWcTBa THO(DEHA:
Cynb(pupoBaHue, HUTPOBAHHE, AIMIIMPOBAHKE, TAJIOTEHUPOBAHUE, XJIOpMeTHIupoBanue. Tuodaw,
II0JIy4Y€HUE, OKUCIICHUE.

[Tuppon. Tlomydyenue mM3 MMHIA SHTAPHOW KHUCIOTHI, U3 OyTWHAMONA. ApOMaTHYECKHE
CBOWCTBa MUpPpOJIA: CyIb(pUpPOBAHUE, HUTPOBAHUE, ALIUIMPOBAHUE, FAIOreHUpoBaHUE. Peakuus
azocoueranus, peakuus K.Peiimepa—.Tumana. Peakunu moABHMKHOIO BOAOPOAA B MHUPPOJIE:
o0pa3oBaHMe MUPPOJIKAIHS, TUPPOIMArHUMTaIoreH|10B U UX peakuuu. I 'uapupoBanue nuppoia
10 nuppoauHa u nupponuausa. [upponunon, N-sununnupponuaos. Ux npumenenue. [lonstue
O CTPOECHUU reMoryIo0nHa, NophUpHUH.

WUnnon. [Ipumep KOHIEHCUPOBAHHOM reTepoLUKIndeckor cucteMbl. CHUHTE3 1O METOLY
A.E.Ynunubabuna, merony O.Dumiepa, u3 GeHUITHIPa30HOB. ApoMaTHYECKHe CBOMCTBA UHJ0MA:
raJloreHMpoOBaHKe, HUTPOBAaHUE, cylb(upoBanue. Peakuusa azocoueranus, peakuus K.Pelimepa —
WN.Tumana. Bzaumonelicteue ¢ peaktuBoM I'puHbspa U mociaenyromue cuHTe3bl. KuciaopoaHeie
MIPOU3BOIHBIC MHI0JA: 2-0KCUH]101,3-0OKCUHI0JI, UX CUHTE3, TayroMepus. UHnuro, ero crpoeHue,
ITPOMBIIIJIEHHBIN CUHTE3 U3 aHTPAHWIOBOM KUCIIOTHI. benoe nuauro. Tun kpameHust HHIUTo.

[Mupunuy. HomeHkaTypa npou3BOJHBIX, MOTY4YeHHE: 110 MeToay Pam3as koHaeHcauei
alleTWJIEHA C aMMHAaKOM, IIPENEIbHBIX M HENPEIENIBbHBIX albJErHI0B ¢ ammuakoMm. CBolicTBa
NApUJMHA KaK OCHOBAHMS: B3aMMOJEHCTBHE C TaJOr€HaJIKaHaMH, KHUCJIOTaMH, OKHCIICHUE.
Apomarnyeckue CBOMCTBa MUPUANHA: TATOI€HUPOBaHKE, CYIb(QHpPOBaHNE, HUTpOBaHHE. Peakiuu
HYKJICO(QUIBHOTO 3aMEUIeHMs] MUPHJIMHA, TayTOMEpHs O-aMHUHO- M O-TUIPOKCUIIHPHUAMHA.
IInkonuHbI, OKUCIIEHHE, KOHJEH AU ¢ anpAeruaaMy. [lunepuays, ero nojgydeHue, CBOMCTBA.
[IpuMeHeHne mnupuAMHA W €ro NPOU3BOAHBIX. [IMPUIMHOBBIN M NHUIEPUIMHOBBIA LMK B
JIKAJION1AX.

XunonuH. Ctpoenue, cuHte3 mo merony 3.I.Ckpayma u O.I'.Jlebnepa —B.Mumiepa.
Peakiun 37eKTpOPHUIBLHOTO 3aMeIleHHsl, OCHOBHOCTh XHWHOJMHA, PEAKUHUU HYKJICO(UIBHOTO
3aMEIlECHHUS.

6. HexoTopsble acneKTbI NPUPOAHBIX COeIHHEHUIT

ITpuponHbIE COENMHEHUS C M3O0NPEHOBBIM CKEJIETOM, JUMOHEH, IyTTanepya, Kaydyk.
Knaccudukanus TeprneHOUAoB. AJMIMKIMYECKHE MOHOTEPIIEHOMABI: MHPLEH, OIKMEH,
repaHuoi, UUTpaidb. JlOKa3aTeNbCTBO CTPOEHMS, PEAKIMM LUKIM3ALUM, OKHCIECHUE LUTpas,
KOHJICHCALUSI LUTpajs C aleToHOM. MOHOIUKINYECKHE TEPIEeHOUAb: JIMMOHEH U €ro
KHCIIOpOJIHbIE  Tpou3BoAHbIE. IIpucoenuHeHne Bomopoja, BOABI,  TaJOr€HOBOAOPOJA,
HUTPO3UIIXJIOpUIA. DBuUIMKINYecKkre TeprneHouabl: Ipynna nuHaHa W kamdana. o-Ilunen,
JI0Ka3aTeNIbCTBO CTPOEHUS, MpPEBpalleHHe B TEpPHUH, B OOpHMWIXJIOPHA (MEeperpynnupoBKa
E.E.Baruepa), uszomepuzanuss B Kam¢peH. Kamdopa, cuHTe3 wnzomepusanueil o-IUHEHa,
XUMHYecKHe cBoiicTBa. dapHe3oi1, GUTOL.



JIadopaTopHbI NPAKTHKYM

Neri/mm Howmep paznena HanmeHnoBaHue 1a00paTOPHBIX padboOT
JUCITUTUTAHBI

1 1 OuncTKa TBEPJOTO BEIICCTBA

2 1 OuynCTKa KUIKOTO BEIIECTBA

3 2 CHHTE3 U CBOICTBA alKaHOB, aJIKEHOB U alleTUICHA

3 2 Peakiuu a5ekTpoprIIbHOTO 3aMEIICHHS B
apOMaTHIECKOM PSITY

4 2 CunTe3 aneranpaeruaa no peakuun Kyaeposa

5 3 CunTes u3onpopuiadpomuaa

6 3 Cunte3 6poMOeH301a

7 3 CuHres criuprta yepes peaktuB | puHbsipa

8 3 CuHTe3 aneToHa

9 3 CuHres cinoxHoro 3hupa

10 3 CuHTEe3 aHWJIMHA BOCCTAHOBJICHUEM HUTPOOCH301a

11 3 CuHTe3 aleTaHmINnga

13 3 Cunres (eHoa

14 4 CuHTe3 aleToyKCycHoro sgupa

15 5 CuHTEe3 XMHOJMHA

16 1-6 KauecTBeHHbIN aHAJIN3 OPraHUYECKUX COETUHEHHM

4. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOATeILHOH padoThl 00yYaommXxcst

CamocTtosTenbHas paboTa CTYIEHTOB BKIIIOUaeT pabOTy B YMTAIBHOM 3ajie oubmuoreku (205,
1 kopmyc), B yueOHbIX kabuHeTax (J1aboparopusix, 435, 436, 2 xopryc) U B JOMalIHUX YCIOBUSIX, C
JOCTYIIOM K pecypcam MHTepHeT A MOATOTOBKM K YCTHOMY ONPOCY, KOHTPOJIBHBIM paboTaM H
TeCTaM, a Takke O(pOpMIICHHWE HAyYHBIX PUCYHKOB B allbOOME KaK OTYeTa IO COOTBETCTBYIOUINM
TeMaM J1a0opaTOPHBIX PadoT.

Otuersl Mo 7a0OPAaTOPHBIM paboTaM MPEACTaBISAIOT COOOM OTYETHBIH JOKYMEHT O padbore
CTyJIeHTa B TeueHHe cemecTpa. Hamumuume OTYETOB, 3a4YTEHHBIX IIPENOJAaBaTeNIEM, BEIYIIETO
nabopaTOpHbIE 3aHATHS, SIBISETCS HEOOXOIMMBIM YCIOBHEM JOMyCKa K cJade JK3aMeHa IIo
JUCLUIUIMHE. DTO TakXke OAMH U3 3(P(PEeKTUBHBIX METOAOB MO3HAHMA, TaK KaK MMEHHO B Ipoliecce
HaIMCaHUsl OTYeTa CTYICHT JETAIbHO W BIAYMUYMBO AaHAIM3UPYET MEXaHW3M pPEaKIUH, MPOBOIUT
pacueTbl BBIXOJa IOJIyYEHHOTO MPOAYKTa, (OPMYIHpPYeT BBIBOJ O MpOJAETaHHOM pabote, 4YTO
CIOCOOCTBYET JIydlIeMy YCBOCHHIO MaTepualia, pa3BHBAa€T Yy CTYIEHTOB BHUMaHHE W
HaOJII0AAaTENbHOCTb.

KoHTposnbHbIE BONpPOCH U 3aJjaHus AJIS NMPOBEACHHUS TEKYIIEro KOHTPOJS M MPOMEKYTOUYHOM

aTTCCTAllUU 11O UTOTraM OCBOCHUA JUCHUIIIIMHBI IIPUBCACHBI B 1I. 6.2.

5. @DoH/I OLEHOYHBIX CPEACTB /JIA NMPOMEKYTOYHOH aTTeCTAlMU MO JAUCHUIIHHE
(MoxyJmio),
BKJTIOYAIOIIINI:

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

YpoBens IIxana ouennBanus copMUpOBAHHOCTH KOMIETEHIMIA
copmupos

J10X0 Hey/0BJIEeT O4YeHb
AHHOCTH YAOBJIETBO

BOPHUTE/IbH X0po1io X0opouIo OTJIMYHO

KOMIIETEHIIH pHUTEIBHO npeBoc
N 0
i
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(unamkaTop XO/IHO
a
OCTHIKEHHSE He 3auteno
KOMIIeTEeHIIN 3a4TCHO
i)
OtcyTcTBI YpoBeHb
€ 3HaHUM 3HaHUU B
TeopeThuec Vposenb o0beme,
YpoBeHb N
Kxoro P . MuHumane | 3HaHHHU B COOTBETCTBY | ypoBenn Yposen
3HaHUH .
Marepuana. HO o0BeMe, formeM 3HAHUU B b
HIDKE o
H JOIYCTUMBI | COOTBETCTBY Tiporpamme o0BeMe, 3HAHUH
CBOSMOK | MUHMMAJIBH | |, HOJITOTOBKH.
U ypOBEHb | IOIIEM COOTBETCTB | B
3HaHus HOCTb BIX . JlomyieHo
3HaHWH. porpaMmme YIOIIEM obneme,
OLICHUTR TpebGoBanu HECKOJIBKO
. JormyteHo | moJIroToBKH. MIPOrpaMMe | TPEBBIII
OJIHOTY u. Umenn HECYIIECTBE
o MHOTO HomyteHo MOJITOTOBK | aroIeM
3HAHUHN MECTO 6 HHBIX 6
HE BIX HECKOJIBKO u, 0e3 porpam
BCICICTBHC | rpyGhie Py’ OMIABOK ’ porp
OIINOKH. HETpYOBIX OIHMOOK. My
OTKa3a OIIINOKH.
oGyuarore OIIN00K IIOATOTO
rocs ot BKH.
OTBETa
OtcyTcTBH IIponemoHcT IIponem
e pUpOBaHbBI OHCTpHUP
MUHHUMAaJIbH BCE IIponemMoHE | opanbr
BIX YMEHHUH TposemoncT OCHOBHBIC TPpUPOBaHbL | gce
IIpogemonc BCE
Ilpu p PUOBAHKI YMEHHUSL. OCHOBH
Hepo3mox TPpUPOBaHbI Bee Pemrensr Bce | OCHOBHBIC 136
eLIeHUN
HOCTb P OCHOBHBIC OCHOBHEIC OCHOBHBIE YMEHUA,PE | ymeHus,
CTaHNapTH MEHHUS ILIEHBI BCE
OLIEHUTD y . 3a7a4H .
bIX 3a/1a4 Perrensr YMCHHA. B OCHOBHBIE P
Hajmtnie e e PelmeHsl Bee BIITOJIHEHBI B €ILIeHbI
YMEHHH I — OCHOBHBIC BCE 3aJaHus, BCE
BCJIEJICTBUE 3a1a4u € B IIOJTHOM OTACIIBHBIM | 0CHOBH
Ymenus TPUPOBAHBI 6 3aJa4u C
OTKasa HErpyObIMU 6 o0BemMe, HO u Ble
OCHOBHEIE 6 HEerpyObIMU
oOyuJarore - OIMHOKaMH. P - HeKoTOopble ¢ | HCCYHIECTB | 33qaqy,
rocst oT ) Beoinonaen Buinonmens; | HEAOIETaMu. CHHbIM Brmmmoms
OTBETa Umenu bl BCC BCE 3a/IaHH, HEOYCTAaM | eHpl Bce
HUS H "
MECTO 3aja 0 B HOMHOM ) 3aJaHUs
HE B BBIIIOJIHCH
rpy6bie 00beMe, HO B
IIOJIHOM Bl B
OIIHOKH. OJIHO HEKOTOpBIE ¢ ce OJTHOM
oOBeEME. 3a7aHus B
HEIO0YETaMHU.
cnoqera IIOJIHOM OGBeMe
oOneme. 0e3
HEIo4YeT
OB
[Mpu Nwmeetcs [IponemoncT [Iponemonc [ponem
HaBbiku [IponemoncT
0 peLICHNN MUHUMAaJbH PUPOBAHEI PHUPOBAHBI TpupoBaHbl | OHCTPHUD
TCYTCTBH CTaHAAapTH BIN 6 0a30BbIE HaBBIKH OBaH
€ BIIaJICHHS a30BBIC
BIX 3a7a4 TBOpYEC
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Marcpuaio HC Ha6op HaBBIKH HaBBIKH npu KWK

M. IIpOAEMOHC HaBBIKOB pPEIICHUN moaxon

HeBo3mox TPUPOBAHbI JJIsL Tiput Tipu HECTaHIAAapT | K

HOCTB 0a3oBbIe pEeIICHUA pericHIn peHICHIN HBIX 3aJa4 pEeUICHU

OIIEHUTH HaBBIKH. CTaHJAPTH CTaHAApPTHBIX | CTAHIAPTHRIX | 5., 16}

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

HAaBBIKOB Vmenu HEKOTOPBIM HCKOTOpBIMA OmHOOK 1 HCIO0YCTOB. ApPTHBIX

Botenctane | MECTO - HEJoueTaMu | HEJOYETOB. sazau

OTKa3a rpy6sie Hezo4YeTaM

0GyuaRoIe OIIINOKH. -

rocs OT

OTBeTa

IIxajia OeHKH NPH MPOMEKYTOYHOM aTTeCTalNU
Ouenka YpoBeHb NOATOTOBKH

ITpeBocxoiHO 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 o HeMy HcUepIbIBatole 00bsICHEHNS,
MIOATBEPK1asl TEM CaMbIM BIIaJICHUE TEOPETUYECKUM MATEPUATIOM.

SAATERO CryneHT akTUBHO paboTa Ha JabOpaTOPHBIX 3aHATHUSX, YUEMY

MIOJITBEPXKIEHUEM SIBIISIETCS BBICOKHUI cpelHuUil Oalt 3a TeKYLIYI0
YCIIE€BAaEMOCTb.

OtnnuHO Bricokuii ypoBeHb MOATOTOBKY C HE3HAUUTEIIHBIMU OLIMOKaMHU.

CryneHT aan NOJHBIA U pa3BepHYTHIN OTBET Ha BCE
TEOPETUYECKHE BOIIPOCHI OMiIeTa, MPaBUIBHO UIECHTHU(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.

Odenb xopomo

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 paboTal Ha 1a00paTOPHBIX
3aHSTUSIX, UMEET BBICOKHE CPEeTHUI OaJlT 3a TEKYIIYIO
YCIEBAaEMOCTh U OLIEHKH 32 KOHTPOJIbHBIE paOOTHI.
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Xopo1o

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
OLICHKHU 32 KOHTPOJIbHBIE PaOOTHI.

YIIOBJ'IGTBOpI/ITeJ'IBHO

MuHUMaJIBHO TOCTAaTOYHBIN YPOBEHb TOATOTOBKU. CTyAEHT
II0Ka3aJ] MUHMMAJIbHBIA YPOBEHb TEOPETUYECKUX 3HAHUMU, CHEIIAI
CyIIECTBEHHBIE OMIMOKHU TPU 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 OLICHKH 32 KOHTPOJIbHbIE PaOOTHI.

HE
3a4TCHO

Hey,Z[OBJ'IeTBOpI/ITCJ'IBHO

[ToaroToBka HeoCTaTOYHAS U TPEOYET JOMOTHUTEIHLHOTO
u3ydeHus Matepuana. CTyAeHT Jaj OmruOOYHbIe OTBETHI, KaK Ha
TEOPETUYECKHE BOMPOCHI OMIIETa, TaK ¥ HAa HABOSIIUE U
JIOTIOJTHUTEIIFHBIE BONPOCHI 3k3amMeHaTtopa. [Ipemapar
UACHTU(PUIIMPOBAH HEBEPHO, OOBSCHEHUS 110 HEMY HE JIaHBI.
CryneHT noceman JJabopaTopHbIE 3aHATHS, HO UMEET OYEHb
HU3KHE CPETHUI 0ailI 3a TEKYIIYIO YCIIEBA€MOCTh M OIICHKH 3a
KOHTPOJIbHBIE pa0OTHI.

[Tnoxo

CTyneHT oTKazaJcs OTBEYaTh HA DK3aMEHAIMOHHBIN OUJIET.

KpnTepm[ H npoucaypbl OoCHUBAHUA PeE3YJILTATOB oﬁyqemm nmo AMCHMIIIMHE,

XapaKTepU3yUuX 3Tanbl GopMHUpPOBaAHUA KOMIIETEHIIUIA

npoucaypbl U TCXHOJIOTUUA:

J1a00paTOPHOTO 3aHATHS,

I[J'I}I OLICHUBAHWA PE3YJIbTATOB 06yquI/1;1 B BHUAC 3HAHUN HUCTIOJIB3YIOTCA CJICAYIONIUC
- RUCbMEHHblE omeembl Ha BOIIPOCHI OITPOCOB U KOJIJIOKBUYMOB;
- YCHiHble omeenmbl Ha 60RPOCLL npu d)poumaﬂbuom onpoce Ha CCMUHApPCKUX 3aHATHAX,

-UHOUBUOYAIbHBLIL YCMHbLL Omeem (JIONMYCK K Ja0OpaTOpHOW 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

CHEAYIOLIME MPOUEAYPBl U TEXHOJOTHU:
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- npakmuyeckue Konmpoavhule 3a0anua (11K3), BKIrOUaromye BBHIOJHCHUE OJHOW WU
HECKOJIBKHUX 33]1a4;

- 6bINOJIHEHUE 1aD0PAMOPHBIX padom 10 JAaHHON TUCLUIUIMHE;

- 0popmnenue omuemog 1o TeMaM J1a0OPATOPHBIX PAOOT.

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

5.2.1 KoHTpOonbHBIE BOIIPOCHI

Bonpocwi Koo gpopmupyemoii komnemenyuu
1. KakoBbI BaJICHTHbIC BO3MOXKHOCTH aTOMOB yTiiepoJa, azota, | OIIK 1
Kucioposa’?
2. Kaxkue snexktpoHHbIe 2P PEeKThI HAOIIOAAIOTCS B MOJIEKYIIE
xyiopben3omna?

[Tpr4KHbI YCTOMUMBOCTHU IECTUUIEHHBIX LIUKJIOB.
[Touemy He cymiecTByeT (hymMapOBBIii aHTHIPUL?
OcymectBute cunte3 D-¢pykrodypanosuin-D-
[IFOKOIUPAHO3K/JIA U JIOKAXKHUTE €r0 CTPOCHHUE.

ok w

1. ®eHondTanenH u ero cUHTE3, Kpacsimue u nHAuKatopuasie | OIIK 2
CBOIICTBA.

2. Hayem OCHOBaHO IPOMBIIIJICHHOE UCIIOJIb30BAHNE
XJIOPUCTOTO BUHMIA?

3. I'me ucnomnb3yroTcs NOIUTaloreHMeTaHbl?

4. Kakoe npoMbIIIIEHHOE 3HAU€HUE UMEET aKpUIIOBast

KHCJIOTA U €€ NIPOU3BOJIHBIE?

['ie B IpOMBINIIIEHHOCTH IPUMEHSIOTCSL OKHUCH AJTIKEHOB?

6. Kakue BemiecTBa nojgyyarcs Ipy HarpeBaHuM a) TIIMIMHA,
0) 3-aMHHOOYTaHOBOM KUCIIOTHI, B) 4-aMUHOOYTaHOBOI
KHUCJIOTHI, T') 5-aMUHOIIEHTAHOBOW KUCIIOTHI, 1) 3-
TUIPOKCUOYTAaHOBOM KUCIIOTHI, €) 4-THAPOKCUIIEHTAaHOBOM
KHCI0T?

o1

=

Kakue nponykTsl 00pa3yroTcs npyu HUTpoBaHuM u3odyrana | OIIK 3
B yCIIOBUSX peakuuu KoHOBagoBa M IpH BBICOKUX
Temneparypax?

2. Yem ompenenseTcs 31eKTpoPUIBLHOCT U HYKIEO(UIBHOCTh

peareHTta?

3. IIpaBuno MapkoBHHKOBaA U ero uHTepnpeTauus. [Ipusectu
puMep.

4. 3anuumTe MEeXaHU3M peaklul KOHACHCAIMH
aleTalbJeru/ia 1 alleToHa B MPUCYTCTBUU OCHOBHOTO
KaTajau3aTopa.

5. [IlpuBenuTe MexaHU3M CHHTE3a alleTUJIAIIETOHA 10 PEAKIINH
cioxH03(pupHOI KoHAeHcau KisitzeHa.

6. Kak MeHnsieTcs HampaBIeHNE PeaKIuy XJIOPUPOBAHHS
3TUI0EH30J1a TIPU MPOBEJICHUN PEAKLIMU Ha CBETY WJIH B
MPUCYTCTBUH XJIOPHIa ATIOMUHUS?

7. Kakoii u3 OyTHUJIOBBIX CIIUPTOB JIETUE ETUIPATUPYECUTCS?

ITouemy?

1. Yewm onpenensieTcs cTaOUIBHOCTD TPET-OYTUIHLHOTO OIlIK 4

23




KapOKaTHOHa, TPU(PEHUIHLHOTO PaUKaia u
TpU()TOPMETUIHLHOTO KapOaHnoHAa?

2. CpaBHHTE OCHOBHBIC CBOCTBA IICPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX aTM()AaTUICCKUX U aQpOMATHUYECKUX aMHHOB.

3. Kakoit u3 rereponukiioB (dhypan, THOHEH UITH TUPPOIT)
o0amaet OONBIIMMU APOMATHUYECKUMHU U HEHACHIIIICHHBIMU
CBOMCTBaMH?

4. TloHsATHE 0 KOMIUJIEKCAX C TIEPEHOCOM 3apsijia Ha IpUMepe

XHHOHOB.

Kak o6pasyrorcs auu-HUTPOCOESTUHEHUS?

OOBsICHUTE PEAKIIMOHHYIO CITOCOOHOCTh KETEHOB.

3anuiuTe paguKaibHYIO OJIMMEPU3ALUI0 U30IPEHa. OIlIK 6

[TomyunTs N300yTHUIIEH BCEMH BO3MOKHBIMU CIIOCOOAMH.

[IpuBeauTe MEXaHU3M AJTKUIUPOBAHUS TOIYOJIA.

Kak azoTHcras Kuciora pearupyer ¢ HepBUYHbIMH,

BTOPUYHBIMU U TPCTUYHBIMU aJII/I(baTI/I‘-IeCKI/IMI/I n

apOMaTUYECKUMU HUTPOCOEUHEHUAMU?

5. PeaKLII/II/I AJIKMHOB C Y4aCTUCM ITOABHMIKHOI'O aTOMa
BOJIOPOJIA.

6. Kak JAOKa3bIBACTCA CTPOCHUEC AIUKIIMYCCKUX U

OMLIMKIIMYECKUX TePIEHOB?

PO REO O

5.2.2. TunoBsie TeCTOBBIC 3aaHus s olleHKu chopmupoBanHocTr kommnerennuii OIIK 1, OIIK 2,
OIIK 3, OIIK 4 u OIIK 6
1. HasBate coequnenus no HomeHnkinatype 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. Tlpusectu nzomepsl C4H100 1 HA3BaTh X M0 MEKTYHAPOTHOM HOMEHKIIATYpE.
3. HasBatp panukasib-3aMeCTUTEIN:
H2C:CH—(|j:CH— H;C—CH—C=C——
CH; CH,CH;

4. 3amucath CTPYKTypHBIE (HOPMYJBI CIETYIONNX COCIWHEHHN: a) MUKIONEHTEH-2-07-1; 0)
METHJI-TPET.-OyTUIIMETaH; B)  HW3OMEHTWIYKCYCHas  Kucjiaota, 1)  6-(2-rumpokcu-3-
XJIOPIHKJIOTEKCHIT)-TeKCEeH-3-0Bast KUCIIOTa, 1) 2,5-TUMeTHITeKcaaneH-1,5-un-3

5. 3ammcate QopMyIBl YKa3aHHBIX COCIWHEHUH: OSTUJICHIJIMKOIb, TPET.-OyTHJIOBBIH CHUPT,
napa-KCuioJ1, OeH3aIbaeru 1, aleToGeHOH.

6. PeaknmonHas cmocoOHOCTH IUKIOANKAHOB. OCOOBI XapaKTep CBSI3U B IUKJIOMPOIIAHE.
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7. JIMrajaoreHonpou3BOJHBIE YIJIEBOJIOPOABI, CIIOCOOBI TMOJYYEHHs, XUMHUYECKHE CBOWCTBA.
OTnenbHbIE TPEICTABUTENN TOJIMTAIOTEHATKAHOB: XJyopodopm, Opomodopm, Homodopm,
YETHIPEXXJIOPUCTBII YIIepol, TeKCaxIopITaH.

8. Mexanusm peakiuii HykieoduibHoro 3amentenus SN1 u SN2.

9. TloABMXHOCTH TaJIOTEHOB Y MEPBUYHOIO, BTOPUYHOTO M TPETHYHOTO aToMa YIJIepona.
HeonentunpHas neperpynmnupoBKa.

10. [IByxatomHbI€ (heHOJIbI, TOTYYeHHEe, XMMUUYECKHE CBOMCTBA, MHTHUOUpYIOLIee IeHCTBUE.

11. Ilonumepu3aiys aaKeHOB, TEIOMEpPHU3aLU.

12. Kpacurenu TpudeHUIMETAaHOBOTO Psijia.

13. Kap6ensbl, kapOoaHHOHBI.

14. beH307 1 IPOMBIIIJICHHBIE CIOCOOBI €r0 HCIIOJIb30BAHUS.

15. XuMuueckue CBOWCTBA alKaHOB TEPMUYECKOE pasioxeHue (KpekuHr (pedopmuHr),
MTUPOIIU3.

16. Hadranuhu, nokazarenbCcTBO CTpOCHHs. PeakiimoHHas criocoOHOCTb.

17. Ilpupona kpatHoit cBs3u. Lluc- u TpaHc- uzomepus, Z, E-uzomepusi(mpumepsr).

18. Crioco0Obl monTyueHus: MajbIX HUKIOB. PeakiimonHas crnocoOHOCTb.

19. Bausinue 3aMecTuTeneil M MeXaHM3M WX JICWCTBUS Ha HampaBiIeHHE U CKOPOCTb
ANIEKTPO(UITBHOTO 3aMelIeHus B siape Oen3ona. [IpaBuia opueHTanuu.

20. OxucH anKeHoB, MoIydYeHHe, XHMUYECKHE CBOWCTBA, TPUMEHEHHE.

21. IlukItoankaHsl, CIIOCOOBI MTOTYYEHUs, CIEIU(PUIECKIE METO/IbI 3aMBbIKAHUS ITUKIIOB.

22. IIpOMBIIUIEHHOE UCTIONB30BaHUE OSH307IA.

23. 1,3-/Iuensl. [IpoMbliieHHbIE METO/IBI MTOJIYYCHUS TUBUHUIA, U30MPEHA, JUMETUIANBIHHIIIA,
XJIOPOTIPEHa.

24. AnnunoBblil criupT, TEXHUYECKOE MOJYYeHHE M MCIOJIb30BaHHE. BUHWIOBBIA CIUPT, €ro
MIPOCTHIE U CJIOKHBIE H(PUPBI, TOTUMEPHI HA UX OCHOBE.

25. Ankunbl. Peakuum nu-, Tpu-, M TeTpaMmepusaunus aunetuieHa. IlomydeHue XioporpeHa.
Peakum okcocunTesa. [IpoMBITIIIEHHOE HCITOTB30BAHKE AllETHUIICHA.

26. anoreHankuibl. Peakuuy SIMMHHUPOBAHHS, MexXaHH3M peakiun. CpaBHEHHE peakIui
AIIMMUHUPOBAHUS M HYKJICOPHIEHOTO 3aMEIICHUSI.

27. Anxkunbl. Peakiyst mOJBMYKHOTO aTOMa BOJIOPOZA: alleTHICHHUIBI, peakTHB Momnnya, peakuuu
KOH/IEHCAIlUU C KapOOHWIBHBIMU COEIMHEHHUSIMH.

28. I'muuepuH, cnocoObl MOJydyeHHs, (QU3MUECKHe M XHMHYECKHE CBOMCTBA, KaueCTBEHHBIE
peakIMy Ha INIMLEPUH, TPUMEHEHHE TIIUIepUHA.

29. Iyt reHeprpoBaHUs CBOOOIHBIX PaIMKaJIOB, CTPOEHUE U PEAKLIMOHHAS CIIOCOOHOCTD HX.

30. [TpenenbHBIE OJHOATOMHBIC CIHPTHI, (U3WYSCKHUE CBOWCTBA, acCOIHANMs. XHUMHYECKUE
CBOWCTBA: B3aMMOJICHCTBHE C METAJUIAMH W PEaKTHBOM [ pHHBSpa, peakiud 3aMelleHHUs,
peaKiuu dTepu(UKAINH, TETHIPaTUPOBAHNE, OKACIICHUE, TeTHAPHUPOBAHNE.

31. IlpoGnema NBYXBAJIGHTHOTO YIIIEpOa, METO/IBI IOyYeHUSI METHIICHA, TUXJIOpKapOeHa u p.,
OKCH/J YTJIepO/1a, 030HUTPHJIBL.

32.CpoiicTBa apOMaTHYECKUX YIJEBOJOPOOB: THJIPHUPOBAHUE, XJIOPUPOBAHHE,030HOIINU3,
OKHCJICHHE.

33. Tumnsl ruOpUap3aLUK aTOMHBIX OopOUTaNel, 6 — U m- cBA3U. OpOUTAIBHBIE MOJIETH MOJIEKYJ
METaHa, dTaHa, alleTUJICHA, dTUIICHA, alIeHa, IMBUHWIIA, OEH30I1a.

34. Tpexatomuble ¢eHONBI, ToJydeHue, TayTroMmepus. Hadromwr, cuHTE3, peakuwu, ux
HCIOJIb30BaHNE. ApOMaTHYECKHUe CITUPTHI,CIIOCOOBI MOTY4YEHHUS, 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. TpudeHnTMEeTUIBHBIN KaTHOH aHUOH, UX ycTOWYMBOCTh. Kpacurenu TpueHmIMEeTaHOBOTO
psiaa, MATaXUTOBBIN 3eTICHBIN, (eHON(TAICHH.

37. Teopust xumuueckoro crpoenusi A.M.bytiepoBa u npeamectBytomue eii reopuu. Teopust
TETPAdPUUYECKOT0 CTPOCHUS aTOMa yriepoa.

38. 'anoreHoNnpon3BOAHbIE NPEACTbHBIX YIIIEBOJOPOIOB, HOMEHKIATYpa, CHOCOOBI TOTyYCHHUS,
buznyeckue cBoHCTRA.

39. Homenkmarypa YTIIEBOIOPOJIOB (mpenenbHbIX, HeMnpeIeTbHbBIX, [UKITNICCKUX,
apoMaTHYECKHX ). DMIUpUYEcKas U cucTeMaTH4ecKasi HOMEHKJIATypa.

40. X71opuCThIii BUHMJI, TOJIy4Y€HHE, WX NpUMEHEHHe. XJOpHCThIA ammwi.  HenpenenbHble
MOJIUTAIOT€HAICHBI, PTOPIPON3BOAHBIE ATKEHOB.

41. benzanpaerua noxy4duTe IByMs crocodamu. Kakue coeuHeHus OH JacT a) MpU HarpeBaHUU
¢ 40 %-noit NaOH, 6) c ameroHom B mpucyrctBuu Ienouu? I[lpuBeaute MexaHHU3MbI
YKa3aHHBIX PEaKLIHM.

42. I30MacisiHyl0 KHCIIOTY MONy4yuTe I0ObIMH Tpems crnocobamu. IlpuBenure MexaHU3MBI
peakuuii, MO3BOJISIOIIMX IOJYyYUTh U3 HEE a) ITUU3ONPONMIKETOH, 0) M30MPONUIAMHUH, B)
METHII-2-MeTUIIPOIHOHOAT.

43. BemectBo coctaBa CgHoO2N BoccTaHaBimBaeTcss IWHKOM B COJSTHOKHCIIOHW Cpene o
BemectBa CgHi2NCIl. Tlpu  oOKHcieHHMHM HMCXOJHOTO BEIIECTBA BOJHBIM  PAcTBOPOM
nepmanranara kaimus oopasyercst C7H4sKO4N. Peaknust mcxomHoro coeauHeHus: ¢ 6pomMom B
npucyTcTBuM FEBI3 gaet Tonbko 0JHO MOHOOPOMITPOU3BOIHOE. Y CTaHOBUTE (OPMYIIBI BCEX
BELIECTB, 3aMUILIUTE IPUBEACHHbIE PEAKIIUHU, /1€ BO3MOKHO, C MEXaHU3MaMH.

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

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

CHgs

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

46. 113 aneToyKkcycHOro 3¢upa MolyuyuTe COeAMHEHHUE, MPU KETOHHOM pACIIENJICHUH KOTOPOTro
oOpa3yercs MeTMJIOEH3UIKETOH. UTO MOJy4YUTCs MPU KUCIOTHOM pACIIEIJIEHHUH TOTO K€
coeauHenus? [IpuBenuTe peakuuu.

47.IlpuBenure cxemy CHHTE3a abJONEHTO3 U3 Jo0oi ampaorerpo3sl D-psma. Ckonbko
anpaoneHTo3 nonyuutcs? Kakux? 3anummre ofaHy U3 HUX B IUKIHYecKoi (hopme Xeyop3ca.
Kak oTniuuunTh anpaonenTo3y oT ketoneHTo3sl? [IpuBennure peakiuu.

48. HazoBute coenunenue CsHs-CH(OH)-CH2-C(O)OH, monyuuTe ero 1o peakiuu
Pedopmarckoro. 3anummure peakiuy, UMEIOLUE MECTO MIPU €r0 HarpeBaHUU, NMPU JIEUCTBUU

Ha Hero @) KMnQg4, 6) HCI, B) KOH. 3anumuTe npoekunonusie Gopmynsl R- 1 S-u30MepoB.
I

49. HukotuH umeet Gopmyiy I || > NKaKuTe peareHThl, ¢ KOTOPbIMU HUKOTHH
NS
N CHs
pearupyer MO pPEaKUHMOHHBIM IIeHTpaM Tojbko B 1ukie |, Tompko B mukie |l, B oboux

muknax: a) Clo(hv), 6) HCI, B) Cly(FeClz). Tlosicuure caenmaHHBI BbIOOp, 3alUIIATE
MEXaHU3MBbI PEAKIINH.
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6. llIab6apos 0. C. Opranuueckas xumusi. [ DNeKTpOHHBIN pecypc]. - 5-e u3a., crep. - CaHKT-
[etepOypr: Jlans, 2011. - 848 c.

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

0) omnonHuTtenbpHas TuTepaTypa:

1. OcHoBbl opranndeckoii crepeoxumuu / D. Wnmen, C. Baiinen, M. Jloin; niep. ¢ aHTIL
3.A. bpenuxunoii; mox pen. A.A. bpeauxuna. - Mocksa : BUHOM. Jla6. 3nanuii, 2007 .- 703 c.

2. Toyo M. Mexanu3Mmel oprannueckux peakmuii /M. Toy0, k. bepmkece; nep. ¢ aHTII.
-On.  w3n. - M.. BHUHOM. Jlaboparopus  3manmii, 2012. - 678 c.. wumL
http://e.lanbook.com/books/element.php?pll id=8697

3. TpaBensb, B.®D. Opranmueckas xumus. [Texcr]: B 2 1./ B.®.TpaBenp — M.:

N3 natenbcko-KHUTOTOPToBBIN eHTp Akanemkaura, 2008. — 2 1. - ISBN 978-5-94628-318-2, 978-5-
94628-320-5

4. [Ta6apos, FO.C. Opranuueckas xumus. [Tekcr] / FO.C.Illa6apoB — M.: Xumus, 2001.
— 848 c. -ISBN 5-7245-1180-0

5. Hetimann, O.4. Opranmueckas xummus [Texct]: Yueb. mns xum.coer. By3o0B. [/
O.4.Hetinang —M.: Beicmias mkoma, 1990. - 751 c.

6. Po6eprc, JIx. OcuHoBbl opranmdeckoit xumuu. K. 1,2. [Tekcr] / Jx.PoGeprc,
M.Kacepuo -M.: Mup, 1978. - 2 1.

7. Cwmut, B.A. OCHOBBI COBpEMEHHOTO Opranuueckoro cuHrteza [Tekct]: yd. mocobue
s By3oB / B.A.Cmur, A.J[.Jlunsman - M.: bunowm. JlabopaTtopus 3nanuii, 2009. — 750 c. - ISBN:
978-5-94774-941-0.

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

9. Kypu, A.JL. 3agaun no opranundeckoit xumuu ¢ pemenusmu [Teker] /AJLKypi -M.:
bunowm. JIaGoparopust 3Hanmii, 2006. - 264c. - ISBN 5-94774-399-x.

B) mIporpammHoe obecrieueHue u VHTepHeT-pecypchl (B COOTBETCTBUU C COJIEp)KaHUEM
mucuurunHel) 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

y‘le6HO-M€TOI[I/I‘ICCKaSI JaTeparypa i HaHHOﬁ AUCHUIINIMHBI HUMECTCA B HAJIWYUU B
3eKTpOoHHO-0MOmoTeyHor cucremMe "ZNANIUM.COM", npoctym K KOTOpOW TMpeaoCTaBlieH
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crynentam. ObC "ZNANIUM.COM" conep:kUT NpoU3BEIAECHUSI KPYIHENIINX POCCUNCKUX YUEHBIX,
PYKOBOJIUTENECH TIOCYHapCTBEHHBIX OpraHoB, IIpernojaBaTesiell  BeOyIIMX BY30B  CTpaHBbl,
BBICOKOKBJIM()MITUPOBAHHBIX CIIEIUATUCTOB B pPa3NUYHBIX chepax OusHeca. PoHp OHOMMOTEKH
c(OpMHPOBAH C Y4E€TOM BCEX M3MEHEHUIH 00pa30BaTeNbHBIX CTAaHAAPTOB U BKIIIOYAET YUYEOHUKH,
yueOHble mocoOus, MoHorpaduu, aBTopedeparsbl, TUCCEPTALNH, HHUMKIONEAWU, CIOBapU U
CIPAaBOYHHUKH, 3aKOHOJATEIbHO-HOPMATHBHbBIE JOKYMEHTHI, CIEIHAIbHbIE NEPUOJINYECKUE U3/IaHUs
U U3JaHMs, BBIIIyCKaeMble H3JaTelbcTBaMu By30B. B Hacrosmee Bpems ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUAM (efepalbHbIX IOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB
Beicuiero oOpazoBanus (PI'OC) HOBOTO MOKOJICHHS.

VYuebHo-MeTOaMYECKass JMTeparypa i JaHHOW JUCHMIUIMHBI HMMEEeTCd B HaJIM4YUuM B
3IIEKTPOHHO-O0MOIMoTeyHoi cucteme Mznarenscrea "Jlanp", 1oCTyn K KOTOPOM TakXkKe MPeI0CTaBICH
crynentam. DbC M3patenscTBa "Jlanp" BKIItOYaeT B ce0sl JIIEKTPOHHBIE BEPCHH KHUT M3aTEIHCTBA
"Jlanp" W ApPYrux BeOyUIMX H3AATENbCTB y4eOHOH IUTEpaTyphbl, a TaKXe AIIEKTPOHHBIE BEPCUU
HNEpUOJIMYECKUX M3AAHUH 10 €CTEeCTBEHHBIM, TEXHHYECKMM M TyMaHUTapHbIM Haykam. OBC
WznatenscrBa "Jlap" oOecmeumBaeT OOCTYyN K HAaydHOW, y4eOHOW nuTEeparype U HAyYHBIM
HEPUOIMYECKUM U3AaHUAM 110 MAKCUMAIbHOMY KOJIMYECTBY NPOGUIBHBIX HAIIPABJICHHUH.

7. MarepuajbHO-TeXHHYeCKOe obecredeHue JUCHUIINHBI
Jns o0y4yeHHs CTYACHTOB HAa3BaHHOM IUCLHUIUIMHE HMMEIOTCA B HAJIUYUU CIIEUUAJIbHBINA
KaOWHET C He0OXOUMBIM JTabopaTopHEIM o0opymoBanueM (435, 436 ayn, 2 xopiryc). MarepuaibHO-
TEeXHUYecKoe oOecreueHue J1abopaToOpHOro MpakTUKyMa - J1adopaTopusi OpraHMYecKoro CHHTE3a,
OCHAIIIeHHasi 00OPYJIOBaHUEM: BBITSIKHBIE IIKA(]BI; MITATHUBBI C JAallKaMUA U KOJBIAMHU; XUMHUYECKas
nocyna oOOLEro M CHEUMaTbHOTO HA3HAYEHUS; MEXaHMUYECKHUE BEPXHENPUBOJHBIC MEIIANIKHU;
CYyIIMJIBHBIA 1mKad; BaKyyMHBIH HAcoc; BOJOCTPYHHBIE HACOCHI; POTAI[MOHHBIA HCIIAPUTEID;
JUCTWIATOP; TEXHUUYECKUE M AaHAJIMTUYECKUE BeChbl; MPHUOOpHl Ul ONpeAeieHHUs TeMIepaTyp
IUTABJICHUS U KUTIEHUS; peppakTOMETp; PTYTHbIE TEPMOMETPBI; HA0OP XUMUUYECKUX PEAKTHBOB.
MarepuaabHO-TEXHHUECKOE  OOecreueHHe  JIGKIMOHHBIX W CEMHHAPCKUX  3aHATUH:
BUJICONIPOEKTOP, HOYTOYK, IEPEHOCHOM SKpaH, MPOEKTOP, JOCKa.
[Tomemenuss Ui CaMOCTOSITENILHOM paOOThl OOyYaromMXCs OCHAIEHBl KOMIIBIOTEPHON
TEXHUKOW C BO3MOJKHOCTBbIO MOAKIIOYeHHS K ceTu "HHTepHer" u oOecnedyeHbl IOCTYIIOM B
3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay

[Iporpamma coctaBiena B coorBercTBuu ¢ TpedoBanusmu OC BO HHI'Y. Tlpukas HHI'Y or
13.05.2020r. Ne 275-O1 «O BBeneHuM B JeiicTBUEe 00pa30BaTENBHOTO CTaHJApTa BBICIIETO
oOpazoBanus — crnenuanurer no cnenuaabHocTH 04.05.01 «@DyHpaMeHTanbHas M NPHUKIATHAS
XUMHUS»

ABtopsl: DénopoB A.10., 3abypnaesa E.A.

Peuiensenr (»1)

3asenytromuii kapeapoit Pénopos A.1O.
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