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1. IEJIX OCBOEHUSA JUCHUIIJIMHBI

]_[eﬂbl—t) OCBOEHHSA OJUCLHMIIMHEI <<OpraHqucKas| XHMHsY SBJIACTCA PAasBUTHC MOHHMAaHH
OpHPOALl M CYIIHOCTH XHUMHYESCKHX MMPOLECCCOB, ['lplfllJGpl;‘:TGHHC 0a30BBIX 3HAHHH M [PAKTHYCCKHX

HABLIKOB 1151 I'[pOd]ECCIIOI-lElJ'l!)I]Oﬂ ACATCIEHOCTH.

3agaun: H3y4CHHE TCOPETHUCCKHMX ACHCKTOB PEAKIMI C YYaCTHEM OPraHMYeCKHX BEIIECTB;
PACKPBITH CMBICT OCHOBHEBIX 3aKOHOMEPHOCTEH NPEBPALLICHHI OPraHHUECKUX COSMHEHUIT, mpHoGpe-
TCHHE M PA3BUTHE CHOCODHOCTH CTYICHTA MOJIL30BATLCS OCHOBHBIMM MEXaHW3MAMM pEaknuit u
IPEACKA3EIBATE HANPABJICHHS PCAKLIHI, [IPEACKa3blBATh CBOHCTBA COCJAMHEHUH HA OCHOBE MX CTpOE-
HUSA, YMETh [PEMIOKUTL CIOCOOL CHMHTE3a 3a[aHHbIX COeJMHEHMIl; npunoGpereHne MpaKTHYECKHX
HABBIKOB IPOBCACHHS XUMHUYECKHX 9KCIEPHMEHTOB MO CHHTE3Y, BBIAENSHHIO M OUHCTKE OpTaHHYe-
CKHMX BCLUCCTB, ONPCACIICHHUS CTPYKTYPEl OPraHHYECKHX COSAMHEHHI TI0 UX CTICKTPAJILHBIM JAHHBIM,

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OI10I1

Hucnunnuna Opranuueckas XMMHS OTHOCHTCS K 003aTeNbHON YacTH QUCHHIIIME y4eGHOTO
nyiana narpasienuns 04.03.01 Xuvus.

3. IINIAHUPYEMBIE PE3YJIBTATBI OBYUYEHNS 110 JUCHUIIVINHE
[Tnanipyembie pe3ynbTaThl 00Y4CHUA M0 JHCUMILUIMHC, COOTHCCCHHBIC ¢ IUIAHHPYEMBIME PE-
synsraramu ocgocHMst OTTOIT (komrieTeHUMSAMHY 1 MHANKATOPAMH AOCTIDKCHHUA KOMIICTEHIIHH)

DopMHpYEeMEIE KOM-
NETEHIIHH
(xon, conepxanie

l—[J'l{lHI[py(beIL‘ PE3YALTATEI 06)”-]'31—”{?[ IO AHCIHIIIHHE, B COOTBET-
CTEHH C HHIIHEATOPOM NOCTHCHHA KOMICTCHUH

Huznxarop pocriskenns

Pesynprare o6yuenna no

Haumenosanue oneHoy-
HOTO CpelCTBa

KOMIETEHIHN) KOMIIETCHLIL JHCLHIUIHHE
(KOA, CONEPHAILNE HIINKATOPA
OIK-2:  Cnocoben | OTIK-2.1. 3waem. xnaccw! onac- | 3raem: 0CHOBRI COBPEMEHHEIX | TecToBBIE BONPOCH!

NpoBOANTE ¢ colmio-
JIEHHEM HOPM TeXHH-
KH 0e30MaCcHOCTH
XHMIMECKHI  JKCIIe-
PHUMEHT, BIJIIOHAs
CHHTE3, AHAMH3, H1y-
UCHME CTPYKTYPBI H
CBOMCTR BEIECTB H
MATepPHAIOB, HCCIe-
JIOBAHIE MPOLECCOB ¢
HX Y4ACTHEM

HOCTH OCHOBHBIX B]JC,E!.HI:]T‘( XH-
MHYECKHX BEeUISCTE H CTEeIeHb HX
BOBﬂCﬁCTBIiﬂ Ha OKP}')KEIIGLIJ,)'}Q
cpeay: oOLine NpaBuaa TeXHHKH
GC'SUHTI.C-[]UC'I‘H npH []ZIGU'HJ B Ja-
BOpPAaTOPHAX ¢ OMACHBIMH XHMH~
YCCKHMH BEILCCTBAMH

Teopuit B obmacTH opramme-
CKOH XHMHH H cnocoDbel HX
NPUMEHEHMA 0NA  pellCHHUA
TEOPETHYECKHX H [paKkTH4e-
CKHX 3a/ad; OCHOBBI KJAcCH-
(QUKRKALMN  OPraHHYCCKHX CO-
CIOMHEHMIT, CTPOCHHE, CMOCO-
OBl TTONYUEHHSI H XMMHYECKHE
CBOIICTBA PaiTHUHBIX KJIACCOB
OpPraHiYCCKHX  COGMMHCHMIT,
QUHOBHBIE MEXAHIIIMBI IPOTE-
KaHHA OPraHMvYecKUX peak-
uMit;  npasnna  GelonacHoi
paboTel B nabopatopun opra-
HHYCCKOH XHMHH,

OIIK-2.2.  Vmeem: npoBoaHTL
HCCARNOBAHNA, BIJIOYAs CHHTES,
auaan3, H3YYCHHE CTPYKTYPhI M
CBOHCTB BELIECTB H MaTepHaIoB,
MPOIECCOB € MX YYacTHEM C COo-
OJIFO/ICHNEM TIPABHA M HOPM TEX-
HHKH 6E30MacHOCTH

Vateem! caMOCTOATENLHO CTa-
BHTL CHHTETHYECKYIO 3a1a4y,
BeIOHPATE OOTHMANBHBIE YTH
H METOALI CHHTE3a H AHA/H3A,
ofcyxaars pesyisTaTel  HC-
CHenoBaHui, OpPHEHTHPOBATH-
Cf B COBPEMEHHOH nuTeparype
rno (Jpl"dl-]l{HCCKOﬁ XHMHH.

OIIK-2.3. Bradeem: cnocobuo-
CThIO OLCHHBATE NPHYHMHBI BO3-
MOJKHBIX HAPYIIEHHIT mapaMer-
pPOB TEXHONOTHYECKOTO Mpolec-
ca, HCMpaBHOCTH 0DOPYROBAHMA
npH NPOBCACHHI XHMHYCCKOTO
JKCTIEPHMCHTA, 0e30IacHoCTE
IO HMCHOIL30BAHMN, BOIMOKHBIC

Bradeem:  3xcnepHMeHTaNb-
HBIMM ~ METOAaMM  CHHTE3a,
OYHCTKH, ONpeaenenus (usn-
KO-XHMHYECKHX CBOilcTB W
YCTAHOB/IEHHS CTPYKTYPBI
OPTAHINCCKHX  COCOMHCHIIT;
Hapeikamu GezonacHoil pabo-
Thi C OPIaHHYECKHMM  BeLle-
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PHCKH, HABBIKAMH besonacHoro
oﬁpamemm C KHCMIOTaMHM, 1LIEJo-
TaMm, JNETKOBOCTINIAMCHARO LTI -
MEHCH KHAKOCTAMIL M ApPYTHMH
XIMHUYCCKHMIL BelIeCTBaMH

CTBAMH PAa3HBIX KIacCOBOTIac-
HOCTH

TTK-4. Crnocoben
pazpabareiBaTh  Me-
TOOHKH (b]l'jlll\'U—
XHMHYECKHX METO-
HNOB  dHAJING  PACTBO-
POB, MATEPHANOB M
HHbBIX 0OBEKTOR B
COOTBETCTEHH € Tpe-
QOBaHHAMH TEXHOIO-

[MK-4.1 3naem. cranpnaprsl, me-

3naem: npasuna oopMICHHS

TOAMKH W HHCTPYRUAH, ONPCAS- | PE3YJILTATOB  IKCIIEPHMEHTA
AAIIHE TIOPAOK paspaloTkH M | MO BLIASMSHHIO,  OYHCTKE,
oopmaenss  OTUETHOH  A0KY- | CHHTE3Y OpPraHHMECKHX Be-
MCHTALHN [0 PESYJILTATAM HC- | LICCTE.

caenosanuii 0 paspaboTox

ITK-4.2 Vaeem: puibupate MeTo- | Yaueem:  BEINONHATE — CTAH-

JIBI, HHCTPYMEHTR! I ofopyiona-
HHE [UIAd TIPOBEICHHMA XHMHUE-

JapTHBIE Onepaind no npen-
NAaraéMbIM METOIHKAM.

TecroBbie BOMpoCk!

THYECKOI  JIOKYMEH- | CKOTO aHanH3a
TALM
IK-4.3 Baadeem: cospeMmeHUbl- | Baadeem: METOXHKAMH BEIIC-
MK METONAMH TIPOBEACHHA IKC- | JIGHHA M OYHCTKM OpraHuye-
MepUMEHTOB N HaGmoAcHHI B | CKHMX BELLECTB, B TOM 4HHCIE
obnacti NpogieccHOHANbHOH | pH NPoBoNoATOTOBKE
JIEATENRHOCTH
[K-6: Crnocoben | [1K-6.1. 3naem: ocnoBe! Gusuko- | 3waem: TEOPEeTHYCCKHE OCHO- TecroBhle BOIIPOCH
OpOH3BOANTE  J1aD0- | XMMHYECKHX MCTOJOBE HCCHEJ0- | BBl KAMCCTBEHHOTO aHAIN3A
paTopHble  HMCCNeao- | Banus OOLEKTOR OKPYKAloWeH | Oprannueckux BEecTs,

BAHMS, GHAJIN3BI OTO-
opanusx npob 1 06-
PasioB g OUEHKH
SKOJOIHMUCCKOrD  CO-
CTOSLLHA OOBEKTOB

Cpe/ipl

MK-6.2. Vueem: npon3zsoauts
1aBoparopHbIe  HCCHeIOBAH I,
3aMepLl,  AHAMN3LL  OTOOPAUHLIX
NPUPOJHBIX  00pa3loB;  paccui-
TBIBATH NPeJie/bHO J0NYCTHMEIE
vounentpauun ([1JK) spennbix
BELECTB TEXHOTeHHOTO XapakTe-
pa; pafoTaTs HA AHATHTHIECKOM
naGoparopHom 000pyIOBAHHN

Vaeem. CAMOCTOSATECIBHO
[DEIHHpOBATE W [POBOLHTE
KAYECTBeHHBIT a3 opra-
HHYCCKHX BEHICCTH

[1K-6.3. Baadeem: wmeTogamu
MpoReIeHNA 3KOJIOTHHECKOTO
MOHHTOPHHTA

Baadeem:  IKCIEPUMEHTANIL-
HBIMH MCTOAAMH TIPOBCICHNA
KA4CCTBCHHBIX peakuuii ¢ ue-
NBIO OMPEASNeHnst COCTaBa M
CTPYKTYpbI HCCNELYeMBIX

00LEKTOB.




-
4. ObLEM U CTPYKTYPA JJUCUHUIIIUHBI

TpynoemkocTs aucuunanabl cocranseT: /() 3aueTHBIX eaHHNIL, 360 9acos

Temaruyeckuii njian
(popma o6yueHns — ounas
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I Beedenue. Ocnosivie nona- 3 1 6
mut,
Memodur eviderenus u oyucm-
KUt OP2AGHUYECKUX Geifecing 1-18 32 22 7
2 Yenesodopoour. 2
2.1 ANKaHbI 2-3 6 2 4
2.2 AJIKeHbl 3 4-5 6 2 4
2.3 JHeHb 3 6 4 2 4 PK |
2.4 AJIKHEDBI 3 7 4 2 4
2.5 LInKnoankans 3 8 2 2
2.6 ApomaTtiueckye yraesogopo- | 3 9-11 6 4 4
HBL
3 Taaoeennpoussodiie. 3 PK 2
AnugaTHyeckie ranoreHnpo-
3.1 H3BOHbIC 12-13 | 6 2 4
3.2 ApOMATHUECKHE FAJIOTEHIPO- 14 4 5 4
U3BO/HbIE
4 Tuoporcuncodepocaiue npo- | 3
U3EOOHbIE
4.1 Cruprs 15-16 [ 6 4
4.2 heHonbl 3 17-18 | 4 2 4 PK 3
Ix3amen
Beero 3a 3 cemectp 54 54 45
(27 uacos)
5 Ipocmuie s¢hupo 4 I 2 8
6 Asomecodeprcanyue npouszeod- | 4
Hbre
0.1 Hurpocoeminenus B | 2
6.2 AMHHBI 4 2-3 8
6.3 A30- B JIHA30COeTHHEHHS 4 4 4 O 0
i Kapbonuasnsie coedunenun 4 PK 1
[penensubie KIpOOHUIbHLE
7l COCMHUEHIA 5-0 8 8
72 Henpenennuvie kapGonnnsunie | 4 7 4
COeHHEHNA
7.3 ApomaTnueckne KapGoHHIIb- 4 8 4 [0
HBIE COCMHEHIL
8 Kap@onasuoie kuciomo 4
Tpenensreie kxapOboHOBEIE 9-10




8.1 KHCJIOTHBI 0 6
8.2 Henpenenbhsie kapGoHoBse 4 10 by
KHCJIOThL
8.3 Apomarnueckne kapGonosoie | 4 11 4 10 10
KHCJTIOTHI
84 MuoroocHoBHbIE KapOoHOBEIE | 4 12 4 PK 2
KUCJIOTBI
9 Temepoyuicauveckue coedune- | 4
Hust
9.1 TTsTHUIEHHEIE TeTePOLIHIKIIL] 13 4 0 6
9.2 HlecTHUNCHHBIE TeTEPOLHKIILI 4 14 4
10 Cimepeoxumus opeaniieciux 4 135 4
coedinenii
11 Temepodhyuriypionansitore co- 4
edunenus
11.1 I MAPOKCHKICTIOThI 16 2 6
11.2 | AMHHOKHCAOTEI 4 16 2 O
11.3 | OKCOKHCIOTDI 4 16 2
11.4 | Yrnesosl 4 17-18 | 6 6 6
12 Dusuveckue memoder neeredo- | 4 1-18 9 PK 3
SAHNA 6 OP2ANUYCCROT XUMUY
Bceero 3a 4 cemectp 72 72 9 Sunaven
(27 uacor)
IK3amen
Hroro no ancunnianne 126 126 54 (2)
(54 uaca)

CDI[[‘-]J?I\'EII[HQ JICKHHOHHDBIX 3AHATHH MO JHCUUILINHE

Pazoen 1. BBE/JEHHE. OCHOBHBIE HHOHATHSA OPTAHHYECKOH XHMHH

Conepxanue. Ilpeamer oprannueckoii xumun. IIpHaiHbl BbieneHns eé B CaMOCTOSTENLHYIO
HayKy. OCHOBHBIC 3TaTlbl PA3BUTHs OPraHMYeCKON XHMHN KaKk Hayky, 3HAHIC OPraHHYCCKON X NMHH
M1t GOPMHPOBAHMA MATEPUATMCTHYECKHX TPENCTABICHHI B €CTECTBO3HAHUH, PoJIb OpraHMueckoil
XMMHH B Da3BHTHH HAapOJHOro Xo3siicta Poccumn.

Teopus xnmuueckoro crpoesns A. M. Bymieposa. Knaccudurauus opraHHyYeckux COCAHHEHHIL:
PAABL, KNACChl, PYHKLUHOHAILHLIC [Pkl [ToHATHE O TOMONOIHYECKUX psafax. DMIUPHYECKHE,
MOJICKY/TAPHBIC, CTPYKTYPHbIC (hopMylbl coeantenii, CTpYKTypHas u3oMepHs.

Tuner XIMMHYECKHX CBSI3CH B OPraHnyeCckuX COeNMHEHIAX. B3aHMHOe BIMSAHIC aTOMOB B MOJIEKYIAX
opranuueckux cocauHenuil. llousatue 06 unaykrusnom sddexre, sdpdexre conpsukenus u runep-
KOHBIOT'ALIHH,

Pazoen 2. YITIEBOJOPO/JbI

Tema 2.1. AnnkaHbl

Copep:ranue. 'omonornueckuil pan anxkanos. Obwas gopmyna. Msomepus. Ilepsuunmiii, BTOpUY-
Hblil X TPETHYHBIN atomel yraepora. HomeHKnatypa: paunoHaibHas U CHCTEMATHYECKAS. AJIKHIIb-
HBIE PA/IMKAJIbl, KX HA3BAHMUSI.

IIpupo/Hple HCTOYHHKH aNKaHOB: He(Th, IPUPOAHLIH ras.

[IpoMbILITEHHBIE METO/b! MOMYYEHUs: CHHTE3 M3 OKCHIA YINIEPOAA M BOAOPOAA, KPEKHHI HedyTH,
THAPHPOBAHME HEHACBIIEHHBIX COCAUHEHMI.

Jlaboparopneic crnocobul nonydenns: U3 rajsoreHanKaHos (peakuusi Biopna), u3 kapBOHOBEIX KHC-
JIOT.

Crpoenue ankaHoB: sp* -COCTOAHME aTOMa yriaepoaa. TeTpajsapHueckas MoMIeb MOJIEKYIIbl METaHa.
Banenrrsie yripl. Xapaxrepucruka csaseii C - C u C - H (Juiha, SHepriust, ONsSpHOCTS H HOJSPH-
3YyEMOCTD). 3aKOHOMEPHOCTH HX M3MECHCHUS BHYTPH Kiacca,

Xumuueckne cpoiicTsa: o0LIas XapakTepHCTHKa XUMHYECKHX CBOMCTR.

Peaxuun samewenns. I'anorennposanue. CBoOOAHOPAIHKANBHEIH LEIHON MEXAHM3M PEAKLMH ra-
JOTCHHPOBAHMA. Opl-lE}H'I'ﬂLU'IS{ Np ralOrcHipoBaHMH. Cesi3n MEKIOY CTpOCHHEM Yriaesonopoios H
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MX PEAKIHOHHOM crocoOHOCTBIO. Y CTOHYMBOCTL panukanos. HutpoBarne ankaHos. Peakuuy ¢ pas-
peiBoM cBaselt C - C. Kpexusr u nuponns. OKHCIeHHE anKkaHoB.

anMCI-ICHI-‘ICT HCIHOJIB30BAHHC AJIKAHOB B OPraHUYECKOM CHHTE3e, Hachimenusle YrieBoa0opoabl Kax
TOILIHBO,

Tema 2.2, Ankennr

Conepxanue. 'omonornyeckuit pag. O6mas dopmyna, CTpykTypHas H3oMepus. Homenxnarypa
pauHOHaIbHAN M CHCTEMATHYeCcKasl,

Crioco0b! MoTyYeHHS: U3 ANKAHOB, 3 COMPTOB, U3 FAIOTE€HAIKAHOB, U3 ANTKHHOB.

Crpoenue: sp” -coctosnue atoMa yrieposa. KBaHTOBO-XMMHUECKas TPaKTOBKA 00pa3oBaHus ABOM-
HOIT CBSI3H. T - CBsi2b. XapaKTepHCTHKA JBOHHOH CBA3H (JUIMHA, YHEPIHs, TONSIPHOCTS, TONAPH3Ye-
MocTh). [leometpuyeckas (1ic-, TpaHc-) H3oMepHs alkeHoB. PU3HYICCKHE CBOHCTRA.

XuMuyeckie CBOMCTBA: KATATHTHYECKOE THAPHPOBaHHe. Peakiuny 31eKTPO(HIBHOTO IPHCOEIHHE-
HHs TalOTEHOB, rajIorCHOBOAOPOIOB, CePHOIl KMCIOTHI, BOALL. MeXaHH3M Tux peakuuil. Hampas-
NEHHE PeAKIHIT MPHCOCAMHEHNS KHCIOT K HECHMMETPHYHBIM ankeHam. [lpasuio MapKoBHHKOBa,
ero cospeMeHHOe 00BsicHeHHE, CTPOCHHE, OTHOCHTETLHASI YCTOHYMBOCTE H PEakKLMOHHAS CIOCO6-
HOCTb KapOOKaTHOHOB.

Peaxiuu pagnkanbsHOro npucocanHenus ranorenor u 6pomoosoposa. epekucuplit s¢ppext Kapa-
ma, ero oObIACHEHHE,

Peakuun ammiibHoro xnopuposanns u 6pomuposanns. CTPOCHHE M OTHOCHTENbLHAS YCTORUMBOCTE
pafrKanos ammiabHOTO THNA. OKHCIEHNE alKCHOB ¢ 00pa30BaHHEM 3MI0KCHCOEIMHEHHIT, ¢ pasph-
BOM YIVIEPOAHBIX Leneif. O3oH0mm3.

Hounsitie 0 noanMepusanuy ankenos. MoHOMEpSI, OIMroMepbl, OIUMEpPLL. 3HaYeHHe MOMTUMEPHbIX
MaTepHaJIOB U151 HAPOJHOTO X03saHCTRA. IIpHMEHEHNE AIIKCHOB B OPraHHYeCKOM CHHTESE,

Tema 2.3. AnkaaueHsl

Coaep:rkanue. Fomonoruueckuii pax. O6was dopmyna. Vsomepusa. Homenkmarypa.

TpH THNA anKaJUEHOB: C H30TMPOBAHHBIMH, KyMYJIHPOBAHHBIMU M COMPSIKEHHBIMI JBOMHBIMH CBSI-
3MH.

YT7ICBOAOPOAIBL ¢ CONPSUKEHHBIMU ABOIMHBIMHI CBA3SMH: CTIOCOGE! MOMYSCHHS JUBHHUIA U3 CIMPTA,
u3 1.4-0yranauona, u3 HeTsHbIX ra3os. [loxydenue uzonpena.

CTpocHNE ankaneHOB ¢ CONPAKEHHBIMI JIBOMHBIMK CBS3SMN: YHEPIUS CONPSLKEHUS, €8 BENMYHHA.
XapakTepueTHKa CBst3el (AIHHA, YHEPT U, TTOASPHOCTD, TOMAPH3YEMOCTh). PU3HYECKHE CBOICTRA.
XuMIYCCKHE CBOICTBA: OCOOCHHOCTH PeaKkiHil 2IeKTPOPHIBHOIO U PAAHKATBLHOTO IPUCOEAMHEHNS
CONPsKEHHBIX ankananenos (1,2- n 1.4- npucoenunenne). MesomepHsiii kapbokaTnoH, ero crpoenue
H OTHOCHTEJIBHASL yCTOHUMBOCTL. KuHeTHUECKMIT 1 TePMOANHAMUYCCKUIl KOHTPOJIL peakuuil snex-
TpohuIIbHOrO npHcoeAnHeHHs. PeakiHOHHAS CIOCOGHOCTS CONPSUKEHHBIX ANKAIHEHOB,

OKHCIICHHE H 030HOJIH3, KaTannTHueckoe ruipupoBaHie U BOCCTAHOBICHHE XHMUYCCKUMH BOCCTA-
HOBHTEJISIMU. PeaKiny MOJMMEpH3ALUT M comonumepusauni. [ToHsITHe 0 HATYPAILHOM W CHHTETH-
HECKOM KayuyKax.

Tema 2.4 AIKHHBI (AUETHICHOBBIE YIIEBUOAOPOLI)

Conepmanne. I'omonorudecknii pag. Obmas popmyna. Usomepns. Homenxiarypa panuoHansHasi
H CHCTeMaTHYecKas.

Crioco0et nonyuenus.  TIpoMBILIEHHBIE CIOCOOB! NOMYUEHHS alEeTHIEHA: U3 KapOuaa Kajiblis, 13
meTtana. JIaBopaTopubie crmoco0s! onyueHHs: M3 AUTAIOTeHATKAHOB, U3 AlleTIICHI/IOB,

Crtpoenne. sp- coctosHue aroma yriacposa. KBaHTOBO-XHMHUYSCKas TPAKTOBKA TPOWHOM CBs3H, ¢
FEOMETPHS H XapaKTEPHCTHKA (JIHHA, FHEPIUs., NONSAPHOCTD, NOSIPU3YEMOCTD).

M@U3HYCSCKHE CBOIICTBA.

Xumuyeckne cpoiicrea.  Kucaornsie ¢BoicTBa aJKHHOB ¢ KOHLEBOI TPOHHOI CBA3RI0. ALIETHICHH-
Apl, CTPOCHHE, MPHMCHCHHE. ['MapupoBaHue akMHOB: YaCTHYHOE M MONHOE. Peakiun nprucoeanmue-
HUst, DICKTPO(UIBHOE MPUCOSMHEHNE TANOreHOB W TallONCHOBOAOPOAOB, HALIPABICHHE peakuui u
crepeoxumud. CpaBHEHHE PEAKUMOHHOH CIIOCOOHOCTH ANKHHOB M ATKEHOB B PEAKLHX HPHCOE-
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muHenns. HykneopnnbHoe npucoeaunenne cnupros. ['mapatamus ankusos no M. I'. Kyueposy.
[Ipucoennnenye KHCIO0T M LMAHOBOIOPO/AA (PEAKIMN BUHHINPOBAHNS).

[MomiMepnsanns auernneHa (BUHWIALCTHICH, JMBHHMIALCTHIICH, XJA0porpeH). [IpoMmbimneHnsre
CHHTE3bl HA OCHOBE aLETHJICHA.

Tema 2.5 AlHUNKIHYCCKHE YITICBOAOPOILI

Conepikanue. Knaccuduxauus u u3omepus anmuukindeckux coenunennit. Homenxnarypa, Amnp-
IIHKJIHYIECKHE COeIMHEHNA B pupoae. HedThb Kak HCTOUHHK 1IMKITIOANKaHOB,

CriocoOn1 monyyenus.  LIHKIH3aLHS AHTAIOrCHOAIKAHOB, JHKapBOHOBBIX KHCIOT H HX COJICH, CHH-
Te3bl C MIOMOLUBK) MATOHOBOrO 3(pupa, BHYTPUMOJIEKYISIPHAS CTOKHOIDUPHAS KOHACHCALMS, THAPH-
poBanHe apOMaTHYECKHX COCAMHECHMUIT, ASrHAPOLHKIH3AUNS anKkanoB. [lonydenne anHLuKINYeCKHX
COCIMHCHMN LIMKIIM3ALHEH HeNMPEACHbHBIX COCMHEHNI,

JnenoBslit ciHTe3. JueHs! 0 ZMEHOMHIIBL, UX PEAKIMOHHAN CITOCOOHOCTS.

CTpoeHne HNUKIOAaNKaHOB. XapakTep yriaepo-yrliepoHbIX CBA3el B MOIeKyIe HKIonponana (a-
HaHOBbIC CBsi3u). CTpoeHHe uMknoOyTaHa M UMKIOMEHTAHA, THUIIbI HAUPSUKEHHH, KOH(OpMAIUH.
Konjopmaumn LHUKIOreKcana, 5KBaTOpHanbHbIe U AKCHATLHBIC CBS3H, KOH(OPMALMH 3aMEIIEHHBIX
UHKJIOTeKCaHoB, LIHC-TpaHe- M ONTHUYECKAs H30MEPHS ATHIMKIHIECKHX COEIHHEHHIH.

Pu3uyeckue cBoiicTra.

XumMHueckue cBoilcTsa. ['miapuposanne n okucieHue. JIeiicTBHE rajoreHOB, MajloreHOBOJOPOIOB H
MHHEPAILHEIX KHCNOT. CBA3bL MEATY CTPOCHHEM LUKIOAIKAHOB H HX PEaKIMOHHON CrocOBHOCTHIO.
Bansinne pasmepa Konieilt M MX KOH(OpMaUMi Ha PCakUMOHHYIO CIOCOGHOCTh (YHKIMOHANBEHBIX
Ipyi. Bi3anMmuble OpeBpalieHis HHKIOB,

Tema 2.6.ApoMaTHYECKHE YIVICBOAOPOAbI

Copnep:kanne. [IpHyMHbI BBIACICHHNA aPOMATHYCCKNX COeJHHEHNH B 0coGBIH psaja. [lonstre apoma-
THYHOCTH. PasBurie npeicrasienuii o crpoenun Gensona. Gopmyna Kexyne. CoBpemennble dek-
TPOHHBIC M KBAHTOBO-XHMHYECKME NPEACTABICHUs O cTpoeHuu OeHsona. JInmHa cBsaseil u sHeprus
conpsikeHHs Oensomna, MeTodpl e€ onpeaelerns. Maruutnas xapakrepuctuka. OObAcHEHHE 0C00BIX
cBoiicTs Oensona.

Kpurepuu apomaTtuyHocTH oprannyueckux coequnenuit. Ilpasmno Xokkers.

ONEeKTPOPUIBHOC 3aMCLICHHE B apoMatHueckom sazape. m- H o-Kommnekcel, CrpoeHue o©-
KOMILICKCOB. Dueprerrycckas anarpamma. [pumepnt peakuuii snekrpodunpHoro samemenms: Hut-
poBaHue, rajloreHHPOBAHNE, ANKWINPOBAHNE, alMIHpOBaHNe, Cynb(upoBanne GeHsona.

Brmsinne 3amecTuTeneil Ha Hanpasienue M CKopocTh JNeKTPoQHiIbHOrO samemeHus.  Kinacendu-
Kanus 3aMeCcTHTeNeH: 0.7-0OPHEHTAHTLl aKTHBHPYIOLE U Ae3aKTHBHPYIOLIHE, M-OPHEHTAHTh] JIe3aK-
tupupytowne. Muaykrusubie >Qdextor samectnreneit n dpdextsr conpsmerns. Ceiazb Memay
HAIPABJICHHEM 3dMCIUEHMS U TEPMOJHHAMIYECKOH YCTOHUMBOCTRIO G-KOMIUIEKCOB. COOTHOLIEHNE
H30MEPOB [PH MIEKTPOPHILHOM 3aMEIIEHHH, BIUSHUC NIPOCTPAHCTBCHHBIX (hakTopoB. OpHEeHTaLHs
y JmsameméHnpiX OEH30/10B (COTIacOBAHHAS M HECOTacoBanHas). [IaHHPOBAHHE CHHTE30B 3aME-
EHHBIX OEH30JI0B.

[l'omonorudeckuit psiy OeH301a

O6mas opmyna. M3omepus. Homenknarypa.

HlcTounnKku apoMaTHYeCKuX cOeJMHCHHMIT: KAMGHHOYI0/IbHAsE CMOJIA, KOKCOBEI a3, HeTh U eé apo-
MATH3AIHA.

CunTeTnueckue MeTo/BI monydenns OGeHsona i ero romMonoros. Peakunu Biopua-®urrura n Gpu-
nens-Kpadrca. X MexaHn3MBI,

DPu3nyeckne cBOICTBA.

Xumuueckue csoiicrsa.  Peakumu 2MeKTpoQuILHOIO 3aMelleHns: raaoreHupoBaHue, HUTPOBAHUE,
Cylb(pupoBanue, alkuiauposanue, anpauposanne no ®punemo-Kpadprey, Ocobennoctn peakumun
TAIOICHHPOBAHKA W HUTPOBaHHs DOKOBLIX ueneil, OxucneHne romonoros 6ensona, Peakuun rpHco-
CAHHCHHA BOAOPOAA, XJI0Pa 110 ApOMATHYCCKOMY KObLLY. O30HOIMN3.



ITonusiepHbie apOMaTHYECKHE COSMMHEHHS

budennn. Ionyuenue. Croiicta. bensumun, GensnanHosas neperpyniyupoBKa.

Tpudennnmeran, tpudenmnxnopmeran, tpudennnkapdunon. Tonyuenue, csoiictsa. TTonaTe 06
YCTOHYMBBIX TPHAPHIMETHIILHBIX PagHKaNax H HOHAX.

Hagranun. Tlonyuenne B texauke. CTpoeHue. ApOMATHUHOCTD. DHeprus conpspkeHus. Mszome-
pua. HoMenknaTypa 3aMeLIEHHbBIX HAQTAIHHA,

DusuvecKHe CBOICTEA.

Xumnueckne coifcrsa.  Peakiny mprcoemHenns: Bogoposa, xaopa, Gpoma. OTHOLICHHE K nei-
CTBHIO OKMCNIHTCNCH. Peaxin >1eKTpo(uibHOTO 3aMeleHHs:: [aJOreHHpOBaHHE, HHTPOBAHHE,
cynbguposanne, aunnmposanue. MexaHU3Mbl peakuuil, NPHUUMHL AKTHBHOCTH U-I10JI0KEHH.
Cynsupoanue Ha)TaINHA, 3HAYCHNE ITOH PEAKLMU V1A TIONYYEHHS B-TIPOH3BOIHBIX HaTajuHa.
a- 1 B-Hadronsl, cnoco0el nonyyenus, ceoiicTsa.

AuTpauen 1 peHanrper. CTpoeHHe, apOMaTHYHOCTb, CBOHCTBA. BEICIINE TOMIUHKIHYECKHE YIIle-
Boziopo/bl. [TonsiTHe 0 KAHLIEPOTEHHBIX COEAMHEHHSIX.

Pazoen 3. TAJIOTEHOITPOH3BOAHBIE YITTEBOAOPO/OB

Tema 3.1. AnupaTHyecKue rajoreHonpPoH3BOAHbIE

Coaepskanne. O6mas popmyna. Mzomepus. Tlepsuubie, BTOPHUHbIC ¥ TPSTUYHLIE raOreHATKAHEL
Homenxnarypa.

CrnocoOBl MoNyYeHHs: H3 AJKAHOB (raJIOTeHUPOBAHHEC), H3 AIKCHOB (ruaporajnoreHHpoBanmne), u3
CITHPTOB.

Crpoenne. XapakTepucTHKa CBsisell  yrmepo - ranoren (4/1HHa, SHEPrUs, IOISIPHOCTD, NoNAPH3Y-
€MOCTh).

Qu3NIECKUEe CBOHCTBA M CHEKTPAIbHBIE XAPAKTEPHCTHKH.

Xumuyeckne cBoiicrBa.  Peakuny wykneo(uibHOro 3aMCILCHNS  TalOTeHANKanoB (06pasoBaHmue
CIHPTOB, MPOCTBIX HPHPOB, HATPUIIOB, AMHHOB N APYIHX KJIACCOB COEAMHEHHIT). MexaHn3Mbl Hyk-
neopuabHoro samemenns (Sn1 u Sy2). DaKkTOph, BAMSIOLINE HA X0 HYKIEO(DHIBHOTO 3aMEIICHMs
(cTpoeHHE raNOreHAIKAHA, XapaKkTep yXOAAmei rpyIbl, CHild HyKICO()UILHOTO pearenTa, IpHpoIa
pacreoputens). CTepeoXumus peakimii HYKICODHILHOTO 3aMELIEHUS; PEAKIHH ONMTHYCCKH aKTHB-
HBIX CO€IMHEHMH, MPOTEKAIOUINE ¢ COXPAHECHHEM KOH(Hrypauus, ¢ obpaiienueM KOH(UIYpamHu,
palemMusanueit.

Peakinu oTimiennenns. [-Dn1IMHHEMPOBAHNE, YCJIO0BUS W HANPABJEHNe peakuii. B3anMooTHOIEH e
NOHATHA "HyKrneopunbHocTs" 1 "ocHoBHOCTL". TlpaBuno 3aiinesa, ero oGbicHeHHe. MeXxaHU3MBI
orwmerienns (E2, E1 u ElcB). Koukypenuus peaxkuuii 5TUMMHHPOBAHHS M HYKICODUIBHOTO 3aMe-
meHns. PakTopsl, BIMSIOLINE HA CKOPOCThL OTLLEN/ICHNS H COOTHONIEHHE IIPOAYKTOB OTUIETIIEHHS H
3amelleHns (CTPYKTYpa rajnoreHanKkana, 0CHOBHOCTL PearenTa, TeMIeparypa, Ipupo/ia pacTBopUTe-
na). CTepeoxuMist peakumnii otuierieHust. BoccTanopienne rajioreHalKaHoB, Peakiui ¢ MeTamaMu
(HaTpHEM, JIHTHEM, MarH1eM ).

Honuranorenankanl

Knacendurauns. lemunanbubie M BHUMHANBHBIE AUTAT0ICHAIKAHBL, ano(opmbl, TeTpaxmopum yr-
Jepona.

Cr1oco0bl 10/Ty4CHHS: U3 AIKAHOB, AJIKEHOB, KapOOHMIBHBIX COCAHHCHHIT,

Xumuaeckue cpoiicTBa.  Peaxiuun nyikineopunpHOro 3aMelicHus u ornierenys. [TonMratorenanka-
Hbl KK PaCTBOPHTEIM.

raHOFCHOHPOHSBOZII'IbIC HCTIPCACIBHBIX YTIeBOOOpPOaAOB

H3omepus. Homenknatypa. Tpu THIIa ramoreHONpoH3BOAHLIX ¢ IBOHHOM CBA3BIO.
B[rll-lH.'II‘&JIO['t‘!HH,H,hI. CHDCOﬁb] NOJYUCHMA: W3 BHUHHAJIBHBLIX AUTAIOTeHANTKAHOB, H3 AaJKAaHOB,
Crpoenne sunmixnopuaa. IIpHYiHA HHEPTHOCTH BHHIITAJIOIEHHIO0B B PEAKIUAX HYKICO(DHIBHOTO
samemenns. Peakuuy oTwenneHus. 3MCKTPOQHIBHOC NPHCOSIMHEHHE TaTOTCHOB H TANOTSHBOLO-
POIOB. HJ}OMbIIlIJIUH HEIC C-HOCDSBI NMOJYYCHHS W l‘lp}-‘II\-I(?HCHI-IC BHHHIIXIIOpHOA, HOHIIBHHHHXIIOPH,E[.



Annunranorennasl.  CriocoOpl MONyYeHHs: H3 aIKCHOB (aJUIMABHOE XJIOPHPOBaHHE U OpoMHpoOBa-
HHE), U3 CONPSLKEHHBIX AKaIHEHOB (MEeKTPOQUILHOE [IPHCOSIHHEHHEe rajorenosoaopoxos). Crpo-
enue amnxjopuaa. [IpUuuHEI NOBEIIEHHOH PEAKIMOHHOM CTIOCOOHOCTH a/THIITaTOreHHIIOB B pe-
akupax Syl u Sy2. MesomepHsIit annunbHeH KapOkaTHoH. AMTIIBHAS MEPerpynnupoBka, Jek-
TPOPHILHOE NPHCOSMHEHNE K AJUIHIITaTIOreHUIaM,

®ropsamemi€HHbIE HENpenenbHbIX yriesoaopoaos. Ocobdennoctu ciuszel C — F. Cnocobbr nomy4e-
HHSl MOHO(TOPAIKAHOB, (PTOPANIKCHOB U nephTopyrieponos. dpeonst. Droponmact (teduon).

Tema 3.2, ApoMaTHUCCKHE I'AJIOT¢HOIPOH3BOANLIC

Conepskanme. 'omonorndeckuii psia. Msomepus. Knaccudukauns. Homenxnarypa.

Crioco0r1 monyvenus: u3 O€H30/14 U €ro TOMOIIOTOB (FaJIOTEHHPOBAHNE B PO U DOKOBYIO LIETD,
YCAOBHSA M MEXAHU3MBI PEAKLIMil).

XumMuueckne cBoiicTBa.  Peakuny HyKkneoQuIbHOTO 3aMelleHus rajorena. [pHunHb HHEPTHOCTH
rajgoreHa HeaKTHBHPOBAHHBIX APUITAJIOTEHHIOB. Y CIOBHSA H MEXaHH3MBl PeaklUi HeaKTHBHPOBAaH-
HBIX apUIraJoreHHI0B (OTUIENICHHE NpHCoeanHeHre). BimsaHue 2IeKTpOHOaKLENTOPHbIX 3aMeCTH-
TeIeH HA PEaKUHOHHYIO COCOOHOCTE apHATANIOTEHUIOR MPH HYKICO(MHILHOM 3aMelleHHH, MeXa-
Hu3M SN2Ar. [lpHuiHa MOBBIIICHHON PeaKkIHOHHOI crocoOHOCTH OEH3UITANIOTEeHHIOB B PEaKIHAX
SN; 1 SNa.

OOpazoBaHHe META/UIOPIAaHHYECKUX COCAUHCHHUI, HX NPHMEHCHNE B OPraHHYECKOM CHHTE3E.
XnopOensoun, OcH3unxnopua, OCH3MIMACHXIOPHI, OCH30TPHXIIOPH, HX IONY4YCHHE, CBOMCTBA,
NpUMEHEHHE.

Pazoen 4. THIPOKCHICOAEPKAILIHE HPOH3BOAHBIE YIJIEBOAOPOAOB

Tema 4.1.Cnuprhl

Coaepixanne. OJHOATOMHbBIE CITNPTDI

TFomonorngeckuft psg. Obuas opmyia. Knaccnuxauys: nepsHYHbIe, BTOPHUYHLIE, TPETHYHBIE.
HoMeHKIATypa TPUBUANBHAS, pAlMOHANLHASL, CHCTEMATHYECKasL.

CriocoOBI IOMYYEHUA: U3 FTANOT€HAIKAHOB (PHAPOJIN3), 03 QIKEHOB, H3 KapOOHH/IbHLIX COCIUHEHUH H
CoKHBIX 3pupoB (BoccTaHornenne), CHHTE3 criupToB 1o peakuun I'puHbspa.

[IpOMBIIITIEHHBIE CIIOCOOBI MOJYUEHHsT METHI0BOTO, THI0BOIO, H30MNPOIHIOBOI0 CIIHPTOB.
Crpoenne. XapaxrtepHcruka cssizeil C - O u O - H (anuHa, 5HEprus, noasapHOCTh, MOJApU3Ye-
MOCTE). Bogopoatsie cBA3M B CIUPTAX, UX DHEPTHUA.

Qu3nyeckne CBOICTBA.  BIuaHHe BOMOPOIHBIX CBA3eH HA (M3HYECKHE CBONCTBA U CIIEKTPAJILHBIE
XapaKkTEePHCTHKA CITHPTOR.

Xumuueckue cpoiicrsa. Kucmornocts. Koncranta xkucnornoctd. OOpazopaHHe anKoToNATOB, UX
crpoerne. HykineomibHOCTb 1 OCHOBHOCTD CIIMPTOB M &NKOTOJIAT-aHHOHOB, HX PEAKLUHH C MEPBUY-
HBIMH, BTOPHYHBIMK M TPETHYHBIMHU TajgoreHanxkaHamu. Peakuum Hykneo(HIBHOTO 3aMELICHHS: C
ra/loreHOBOI0POAHBIME KHCIOTAaMI, ranoreengamu ¢ocdopa, TnonmixinopugoM. OcodernnocTs Sl
1 Sn2 peakunit crnupToB. CTCPEOXHMUS PEaKLMil HYKICO(PHIBHOTO 3aMeIleHns. BayTpumonexyisp-
Hoe HykhneouipHoe 3amemeHne (Snl). Peakuny crimproB ¢ MUHEpaIbHBIMH KHCIOTaMH, ofpa3oBa-
HHE 3(PUPOB MHUHEpANBHBIX KHCI0T. Peakuny OTWICIUICHM: BHYTPHMOJNCKYISAPHAS H MEKMOJICKY-
JagpHas aerujaparauns. MexaHusmbl peakuuil BHYTPUMOJCKYJISPHOrO OTWIENACHHS Boabl Ilepe-
TPYIIIHPOBKY € YHacTHEM KapOKaTHOHOB. CBSA3b MEHKIY CTPOEHHEM H PEAKUHOHHON CIIOCOOHOCTHIO
CMHPTOB B peakiMgX HYKICOQHIBHOrO 3aMCEIIEHH U OTIIEMIEeH s, ALMIHPOBAHKE CIIPTOB (00pa-
30BAHNE CIOKHBIX 3PHPOB KAPOOHOBLIX KHCIOT). ALMINPYIOWHNE peareHTsbl. OKUCICHHE H OETHI-
pUpOBaHHE.

MeTunoBbiif, STHIOBHIN, MPOMUIOBEI H OYTHIIOBBIA CIIMPTHL, HX NPUMCHCHHC B OPTaHHYCCKOM CHH=
TE3E.

HeHachlleHHbIE CIIMPTEL,  BHHMIOBBIE CIIUPTHI, IPHUMHA UX HEYCTOHUMBOCTH (MpaBHIo DIbTEKO-
Ba). AyumoBsie crupThl. [Tonyuenne. [IpHaMHa MOBBIIEHHOH PeakIHOHHOI CIOCOOHOCTH B peak-
LHSIX HYKICO(HIBHOI0 3aMelleHus (Mexaau3M Snl).

MuoroaToMHbIE CITHPTBI
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Knaccuduxanms, nsomepus, HOMCHKIATYpA.

HAsyxatomusie cnuptel (romkom).  CrocoGbl nonydeHns: U3 AUranoreHaIKaHOB, I0KCHCOSIHHE-
HU#, KapOOHWJILHBIX COCAHHEHHH, 3puPOB MMKapGOHOBBIX KHCIIOT. [IMHAKOIMHOBAS MEPErpyNIIN-
poBKa.

Tpéxaromupie cnupTel.  [HLEpHH, MOAYyYEHHE U3 KUPOB M CUHTE3 U3 nponunesa. OcoGeHHOCTH
(u3recKnX ¥ XUMHYECKMX CBOIICTB IBYXaTOMHBIX M TPEXATOMHBIX CIHPTOB. IIpHMeHeHue 3TH-
JICHIVIMKOJIS M TIHLIEPHHA B IPOMBILITICHHOCTH,

Tema 4.2.®PeHoONBIL

Copepskanne. OnnoaTomuble penonsl. F3omepus. HomenxknaTypa.

Crocodb! Moy eH s 13 apUIraloreHHI0B, 3 CyNbHOKHCIOT, 03 apoMaTHIECKUX aMuHOB. TTomy-
yeHue (heroma u3 n3onpormiIdeH30a (KyMOJILHbBIH METO/).

duznyeckne CroICTBA.

XuMHyeckue cBoiicta.  KucnorHocts Genona, e€ npuunna. Bauaaue samectureseil B 6eH30I5HOM
KOIBLE Ha KHCIOTHOCTh. (OOpasoBanne npocTbiX 3)UpoB (EHONOB, UX CBOHCTBA H NpHMEHEHHE
(anmuson, gpeneron u ap.). Cnoxuele 3Ppupbl HEeHOTOB, MX MONYYEHNE U CBOHCTEA.

OcobeHnoctr peakumii 21eKTpOQUALHOro 3aMenieHns (eHOIOB (FaJlOreHHPOBAHKUE, HUTPOBAHME,
cynb(hMpoBanue, HUTPO3UPOBAHME). PeakiMn MEeKTpoPuILHOro 3aMellenns B (PeHONAT-aHHOHE:
asocoucTanue, peakuus Konnbe-llImuara, szaumoneiictene ¢ Gopmansaeruzom. Penonodopmais-
JETHIHBIE CMOJIBI.

JByxaToMHBIC (PEHOITBI; TIMPOKATCXHH, PE3OPLMH, THAPOXHHOH, [lonyuenne, CBOMCTRA, MPUMEHEHME,
TpéxaTomusle (heHONBI: MHPOTAIIION, OKCUTHAPOXHHOH, aopormouud. Ocolble cBoiicTBa (hraopo-
CIOLHMHA,

Xunonsl, Knacendukaums, Homennarypa. n-bensoxunon. IToayuenne. Crpoenne. XuMuueckne
cBoicTBa, Peakums BOCCTAHOBIICHHS, € MEXaHH3M.

Pazoen 5.1IPOCTBIE 2®PHPDLI

Copepacanne. Ilpocteie 9¢upel. Msomepus u nomenxnarypa. CriocoGel MONy4YeHus: U3 CIIUPTOB, U3
FaJIOrCHANKaHoB (peakuusa Bunbsamcona). XuMuueckne cpoifcTBa: OCHOBHOCTD, 00pa3oBaHHe OKCO-
HHEBBIX COCAMHEHMIl, PeakuHMy paclleruienus mpocTeX »hupos, nx Mexanmsm (Snl u Sn2), aBro-
okucieHue (00pasoBaHue MEPOKCHAOB, HX B3PLIBOOMNACHOCTH). JHMATHNOBEIT 3up, ero mpaxktHue-
ckoe npumenenune. Jnoxcan. Terparuapodypan.

Onokcucoeannenns. Msomepus n nHomenknarypa. Crioco0bl mONy4eHHs: U3 ajIKeHOB, M3 rajloreH-
THAPHHOR, XUMHYECKHE CBOHCTBA: OKCH OTHIIEHA, CTIOCOOR MTOYYIEHHS H IPUMCHEHHE B OpraHuye-
CKOM IIPOMBIIIIEHHOM CHHTE3E.

Tnocnnprel (Mepkanrtanst). Homenknarypa. CriocoObl NONy4YeHUs: U3 FANOICHAJIKAHOB, U3 CIIHPTOB.
Dusuueckue CBOHCTBA. XUMHUYECKHE CBOHCTBA: KHCIOTHOCTH, 00Pa30BAHHUE THOJATOB (MEPKAITH-
MOB), IPHCOETHHEHHE K ATKESHAM, OKHCIICHHE IO AUCY/Ib(HIOB U CYIb(OKHCIIOT.

Pasoei 6, A3SOTCOAEPKALTHE ITPOH3BOAHBIE YITIEBOJOPOIOB

Tema 6.1. Hurpocoeaunenuns

Conep:xkanne. I'oMOIOrHMECKHI PAZl MOHOHHTPOAJIKAHOB

Oobwas gopmyna. Miomepus. Knacendukanmsi. Homenkiarypa.

Cnoco0bl nosiyyYeHus: 13 ANKAHOB (HUTPOBAHMNE), 13 FaJOMCHAIKAHOB (HYKICOPUILHOE 3aMellente).
[onarue 00 amOuaeHTHbIX HykiIcopuububix pearentax. Ipununn AKMKO. INonyuenne nutpoco-
CAMHCHHH OKHCJIGHHEM AMUHOB.

Crpoenne HuTporpynnsl. BanenTtHeie yribl v xapaxTepuctika csseit N-O. Uaayxrususiii addexr
HUTPOIPYILIbL, BAMAHNE HA YIVIEPOHBIH paanKal.

Pu3HyecKHe CBOICTBA.

Xumuyeckue cpoiicrsa.  Tayromepust EpBHYHBIX M BTOPHYHBIX HUTPOCOSAHMHEHUH. MexaHu3M Tay-
TOMEPHBIX TpespaiteHuil. [IpuunHa noABHKHOCTH aTOMa BOOPOJA NPH a-~yriepogHom atoMe, C-H-
KHCIOTHOCTDL MEPBHYHBIX M BTOPHUYHLIX HUTpoankaHos. Peakuuu co menouamu. CTpoeHHE COJIEiH,
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Me3oMepHBI aHHOH. OTiaHuMe CBOHCTB HHUTPOANKAHOB OT I(PHPOB A30THUCTOH KHCIOTHI (BOC-
CTAHOBNEHHE H MHAPOIN3).

Hutpomeran, nonydeHue, NPUMEHEHUE B TEXHUKE.

[loIMHUTPOCOCAUHEH NS,

ApomMarnyeckue HUTPOCOEIHHEHHS]

Hsomepus. Knacendukanusa, Homenkiatypa.

CriocoGrr mosmydgenust: u3 6EH301a U €r0 TOMOJOTOR; H3 TANOTCHOTPOU3BOIHBIX.

Pu3nyecKne cBoiicTna.

Xumuueckue cpoiictsa.  OTnHuMe CBOMCTB aPOMATHYCCKUX H HKMPHOAPOMATHYCCKNX COCAHHEHHUIL.
BnusiHue HUTPOIPYIIBl Ha PEaKLHOHHYIO ClIOCOOHOCTh APYIUX IpyIil B O@H30JIBHOM KOJIBLE.
BoccranosiieHHe apoMaTHYeCKHX HHTPOCOCOHHCHUIT B KHCIIOH, HEHTPanbHOIl M LIEIOYHOH Cpeaax.
[IpakTHuEeCKOE 3HAUCHHE ITHX PEAKLHIL,

[TonuuuTpOCOCSAMHEHNST APOMATHYECKOIO Psiiia.

Tema 6.2. AMHHBI

Coaep:kanue. Anudaruueckie aMHHb

Knaccuduxauus: nepsuutbie, BTOPUUHbIE, TpeTHUHbIE, M3oMmepusi. Homenknarypa.

CriocoObI MOMYUEHHsI: anKHIMPOBAHKE AMMHAKA FaJIOreHAJIKaHAMM M CrIUpTaMil, GTaTUMHAHBIH Me-
ton 'aGpuang, BOCCTAaHOBHTENBLHOE aMHUHUpOBaHHE KapOOHMJLHBIX COCIMHEHHH, BOCCTAHOBICHUE
A30TCOACPIKAIMX COCIAMHCHUI (HUTPOATKAHOB, OKCHMOB, HHTPHIIOB, aMHI0B). M3 aMHIOB KUCIOT
110 I'opmany.

Crpoenne amusoB, sp’ - CocTosnne atoma asora. Xapaxrepucruka cssseit C-N u N-H. Bonopos-
HbIE CBSI3H aMHHOB, HX MIPOYHOCTD.

dusnycckue colicTea, BMsiHHE BOJOPO/IHBIX CBA3CH.

Xumuueckue croiicrea. OcHorHOCTh, KoHceTanTa ocHOBHOCTH. CBS3b MEKITY CTPOEHHEM aMHHOB M
UX OCHOBHOCTBIO. Peakuny aMHHOB C KHCJIOTaMH, CTPOCHHE COJieH, HX HOMEHKIATypa M CBONCTBa.
ANKHIHPOBAHHE dMHHOB FaJlOTCHaJKaHaMHd. ALWINPOBAHHE IallOreHAHIHAPHIAMH H aHTHAPHIAMH
KUCnoT. MexaHu3Mbl peakiini aIKMIMPOBAHMA N alnposadus. Peakuun ¢ a30THUCTOI KHCIOTOH,
YCIOBUS HPOBEJCHMS, MEXAHN3M.

TMousTHEe © JMaMUHAX, NOJyucHue, cpoiicTBa. l'excamernnenauaMuH. CHHTETHUECKOE BOJIOKHO
"Haitnon".

ApoMaTHHYECKHE AMHHDI

Knacendmrannms. Mzomepus. Homenknatypa.

Crioco0bl MONy4YeHHs] apoOMaTHUYECKHUX aMHHOB: M3 HUTpocoeauHenui (peakuus H. H. 3unnna), u3
apuirajoreHuaoB (Hykineopunbuoe 3aMenienne). [lonyuenyue BTOPUUHBIX M TPETHYHLIX @MHHOB.
dusnyeckue CBOICTRA.

Xumuyeckue cpoiictsa. BiusHue OEH30JIHONO KOJIbIA ¥ HMEIOLIMXCH B HEM 3aMCCTHTEICH Ha oc-
HOBHOCTE aMHHOB. OcoOeHHOCTH aNKWITHPOBAHNS W AlMITMPOBAHHS AMUHOTIPYIIIIBI, B3aHMOAEHCTBHE
¢ anpaerugaMu, Peakuun nepBHYHBIX, BTOPHUYHBIX U TPETHYHBIX aMHHOB C a30THCTOH KHCIIOTOH.
OcobGenHocTH 1CKTPOPHIBHOTO 3aMEIICHN Y apOMAaTHYEeCKHX aMHHOB (HHTPOBaHHE, FaJloreHupo-
BaHMUE, CYIb(pHUpoBanHue), ycaosus nposeteHns. [IpakTtnyeckoe 3HayeHme.

AHWIMH, n-Tonyuans, N-meTunanmni, N,N-AuMeTHIaHIIIHH, CIIOCODBI OMYYeHHs, IPUMEHEHHE,

Tema 6.3. JIuazo- 1 a30C0€AHHEHUN

Copeparanne. Peakius AHa30THPOBAHMS, YCJI0BHS ¢€ NPOBEACHUS, MEXaHu3M. Bnusuue 3amecTu-
Tenei B 6eH30JbHOM KOJIbLC Ha CKOPOCTL PCakLmu,

Crpoenne anaszocoeanHennil. PopMbl IHA30COEIMHEHHIT B 3aBUCHMOCTH 0T pH cpexsl, TayTomep-
HbIE TIPeBPALIEH Ul

dusnueckue CBOICTBA.

Xumuueckue cBoiicTa.  Peaxuyi, NpOTCKAKUIME ¢ BBIICACHUCM a30Ta: HyKICO(QHIbHOE 3aMelle-
HHC ,EL‘I-IaBOHHCBOf;I I"py’.[']ﬂh‘[ Ha THAPOKCHII, &JIKOKCHI‘pyII][y, (b'l‘Up, panm{anhﬁoe JaMeniese Ha Bogo-
pox, Xa0p, 6poM, miaH, Hoj1. MexanusMbl 9THX peaKiyi.
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Peaxuuu O3 Bolaenenns a3oTa: BOCCTAHOBIEHHE JI0 apHITHAPasHHOB, Peakuun azocoueranus. Me-
XaHH3M, YCIOBUS PEakUHil a30coueTanns ¢ amuHamn 1 eHonamu. Biusinmne 3amecrureneii na pe-
AKLHOHHYIO cOcOOHOCTD JiMazocoeMuennil, 3HaucHue azocoeanHeHuit. INoustne 06 azoxpacure-
JaX., BoccranoBHTenbHOE paciennenue a3ocoeMHeHuil.

Pazoen 7. KAPBOHH/IbHBIE COE/JTHHEHHS

Tema 7.1 Ilpeaeabublie AJILACTHALI H KETOHLI

Conepskanune, OOwas popmyna. M3omepusa. HomeHxmaTypa (TpHBHAIBHASL, PalMOHAILHAS, CHCTE-
MaTHUeCcKast).

Croco0sl 1oJyueHus: 13 CIUPTOB, U3 KapOOHOBEIX KHCIOT U MX [pou3BOAHBIX. CHHTES albAErHIOB
U KeTOHOB 110 peakuu ['puaeapa. OxkcocnnTes.

Crpoenue kapOonuiasHOH rpynnel.  Cxonctso u pasnuyne csaseii C=0 n C=C.

Puznyeckue CBOICTBA.

Xumnueckue cpoifcTsa.  Peaxuuy HyKmeodHIbHOIO IPHCOCAMHEHHs 110 KapOOHMABHOM rpymme.
[Tpucoeannenne oAbl U criupTos. [MoHaTne 06 00lIeM M CHCUMPHUYCCKOM KMCIOTHOM KaTanuse.
llpucoeanHeHne rajloreHoBOA0POIOB, rupocyabdura natpus, PCls, peakrusos I'puusspa. Peakuu
HNPUCOCAMHEHHA = OTIUCIUICHUS dMMHAaKa, MMAPOKCHIAMHHA, THAPA3HHA M €r0 MPOU3BOAHBIX. Me-
XaHH3M ITHX peakuuii. Peakuun, kaTaans3upyemble OCHOBAHHAMH (NPHCOSTHHEHHE CHHIILHOIN KHC-
JIOTBI). ANBAOALHAS H KPOTOHOBA KOHIACHCALMH, MEXaHH3M [IPH OCHOBHOM Kartanuse. [Ipuunna mo-
BBILLICHHOH aKTHBHOCTH aTOMOB BOJAOPO/JA MPH 0-YrIEPOIHOM aTtome. EHoNM3aimst (MeXaHu3MBl TIpH
KHCJIOTHOM M OCHOBHOM KaTaiu3ax). Peakunu ranorenuposanus. [anodopmuble peakiimy MeTHIKe-
TOHOB, HX [PAKTHYECKOE 3HAUCHHE.

Bocceranosnenne g0 cnupToB # yriesogoponos. Oxucnenue.

MypasbuHblil anbaerna, nojgyyenue B rexuuke. OcoOwie coifcTBa. Peakunst Kananuuapo.
VKCYCHBIN anbIeru, aleToH: MeTOAb! TOYYeHHUs, IPUMEHEHHE.

Tema 7.2. HenacoerneHnbie aIbJIerHAbI H KETOHBI

Copnepxanne. M3omepus. Knaccudukauus,

Kerenrl. Homenxmatypa. CriocoObl momydeHHs KeTeHa: U3 aleTOHA, H3 YKCYCHOM KucnoTel, CTpoe-
HHe KeTeHa. XUMHUYECKHe CBOMCTBA: PeakiMH ¢ BOJOMH, CIIHPTAMH, aMHHAMM, KapOOHOBLIMH KHCIIO-
TaMmu. JlKkeTeH.

a, p - Henacernennsie anpaernansl u ketousl.  Conpsxenne cssaseit C=C u C=0. Axponenn. Kporo-
HOBBIH abACI M (LIMC-TPAHC- H30MEpH).

XuUMHYECKHe CBOHCTBA: OCOOCHHOCTH peakLiil JICKTPO(UILHOI0 U HYKJICO(QHIBHOIO PUCOENHHE-
HHA.

Tema 7.3. ApoMmaTHdecKne aJb/Aerubl 1 KeTOHLI

Conepsranne. Mzomepust. Knaccnpukauus KETOHOB: apoMaTHYECKHe W skMpHOapoMaTruyeckue. Ho-
MEHKAaTypa.

CrnocoObl nosyueHus: U3 YrIeBoA0poJOB M COHPTOB (OKHCIEHHE, JeTHAPUPOBAHKE), U3 JUralore-
HOTIPOU3BOAHBIX (ruaposns). Peakunn Tarrepmana-Koxa, Tarrepmana, @punens - Kpadrea. O6-
JacTh IPHMEHEHHS STHX PEeaKIHil.

Pusnyeckue CBOHCTBA.

Xumuueckue cpoiictsa.  Peakumn oxucnenns u BoccranoBnenns. [IpucoennHeHne HyKIeO(Mnib-
HbIX peareHToB. BiusgHue apoMaTHYECKOTO KOMbIIA, 3aMECTHTENEeH B KOJbLE M MPOCTPAHCTBEHHBIX
(hakTOpOB Ha PEAKIIMOHHYIO CMOCOOHOCTh ANBACTHAOB H KeToHOB, KoHaeH cauus ¢ amndaTniccknmu
anpaerHaMy, KETOHAMH, HHTPOCOEOMHEHHAMM, HX MEXaHW3M B YCJIOBMSIX OCHOBHOI'O KaTallH3a.
Oco0ble cBOHCTBA APOMATHHCCKHX WIbACINA0B: peakuny Kannuuuapo, IlepkuHa, nX MEXaHH3Mbl,
I'eomerpuuecKkas H30MeEpHA OKCHMOB IBASIHA0B 1 KeToHOB, Ileperpynnuposka bexmana.

Pazden 8. KAPEOHOBBIE KHC/IOThI
Tema 8.1, OgHO0CHOBHBIE KAPOOHOBEBIE KHC/JIOTBHI H HX IIPOU3BOAHBIE
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Conepxanue. ['oMoOrnyueckHii psa HACBIIIEHHBIX KapOoHOBBIX kucmor. Oburas Gpopmyna. H3ome-
pust. Homenknatypa (TpuBHanbHas, pauMoHaNbHast, CHCTEMATHYECKas ). ALUUIbI, KX HOMEHKIATYpa.
CriocoObl monyyeHns: U3 aaKkaHoB, ankeHOB, ATKHHOB, CIMPTOB, &1bACTHAOB H KETOHOB (OKHCIE-
HHE); TAJIOreHATKAHOB (Yepe3 HHTPHIIBI 1 110 peakuuu [ punbsapa), clomkHbIX 3(UPOB 1 aMu0B (rua-
ponus).

CrpocHie KapOOKCHIBHOI IPYIIIbI. p, m-Conpsxenne. Xapakrtepuctuka cssseii C=0 u O-H.
MexMOIEKyJIPHBIE BOAOPOAHLIC CBsA3H KapOOHOBBIX KUCTOT, HX MPOYHOCTE.

Pusnueckue coiicTBa,  BiusHue BOMOPOAHBIX CBA3CH HA Pu3nucckue cBoMcTRA.

Xumuueckue cpoiicra.  Kucnornsie cBoifctBa. KOHCTaHTa KHCAOTHOCTH, BIMSHHE Ha HeE CTPyK-
TYPHBIX U YIEKTPOHHLIX (pakTopos. Peakuun KuCnoT co wenoyamu, kapOodaramu, ruapokapboHa-
TaMH, Meramamu, peaktasamu [ punssapa. CtpoeHue kapboKcHIAT-aHHOHA.

Peakupn knenor no xapOomnmphoii rpynme: s3aumoaeiictene ¢ PCls, SOCl, cnimpramu. Peaxuus
arepudpukain, eé MexaunsM. KicnorHerid katamms. Peakuun 1exapOOKCHIHPOBAHNS H BOCCTAHOB-
TEHHSL.

MypaBbuHas H YKCYCHas KHCJIOTBI, nojydeHne H npumeHenue. OcobeHHoCTH CTpOeHHsS U CBOMCTB
MYpPaBBHHO KMCIOTHI.

@D YHKLHOHAABHBIE IIPOH3BOAHBIC KAPOOHOBBIX KUCJIOT, [anoreHaHTHAPHIBI, CIOKHBIE d(HPEI, aH-
THAPHABLL, aMH/bl, HUTPHIbL Cnocolnl nonyyeHus ¥ BakHeHine cBoiicrsa. PeakuuoHHas cnocof-
HOCTH (PYHKUMOHANLHLIX [POH3BOAHLIX KApOOHOBLIX KHCIOT. [HIPONM3, €ro MEXaHH3M MPH KHC-
JOTHOM M OCHOBHOM KaTasin3ax,

Tema 8.2 a, f - HenacblneHHBIE KHCIOThI.

Conep:kanne. ConpsikeHne KapOOKCHIBLHOI rpynisl ¢ ABOHHONH cBsa3bi0. Kucnornocts. Peakuuu
MEKTPOPUIBHOIO ¥ HYKICO(DUIBHOIO TIPHCOSIMHEHNS. AKPHIOBAas 1 METAKPUIIOBAS KHCIIOTHL M HX
aupel, TeXHHUeCKHE CrIocOORB! UX MOMYUYCHHA H MPHMEHCHHE, AKPHIOHHTPHIL

Bricrme JKHPHBIC KMCNOTRI, MAaNbMHUTHHOBAA, CTCAPHHORAM, OJICHHOBAA. HOJ]}“{BHHG M CBOHCTBA,

Tema 8.3. Apomarnueckne KapOOHOBbIC KHCA0TBI H HX NPOU3BO/IHBIE

Coaep:ranne. MoHOKapOOHOBbBIE KHCIOThI, H30MEPHS, HOMEHKIIATYPA.

CrocoOpl IOYYEHHA: U3 YIIICBOLOPOIOB, COHPTOB, AJIbAETHA0B, KETOHOB (OKHC/IECHHE), H3 TPUTAll0-
TEHOPOH3BOAHBIX M HUTPHIOB (THApONN3), peakuueii I'punpspa.

Du3nyeckue CBOICTBA.

Xumuueckue cpoitcra.  Kucnornsle cpoiicrsa. Bnusnne 6eH30A5HOI0 KOIbLA, 3aMECTHTENESH B
KOJIBLE ¥ MPOCTPAHCTBCHHLIX (PAKTOPOB Ha KicnoTnocts, OOpa3oBanue conei, UX CTPOCHHE U CBOI-
CTBA,

QYHKIHOHAIbLHELIE MPON3BO/HBIE APOMATHUECKHX KMCNOT: XJIOPAHTHAPHABL, AHTUAPHAB], CIONKHbIE
3(QUPLI, AMU/IbI, HUTPHJILIL, X CIIOCOOLI NIOJYHIEHHS 1 CBOilCTBa.

JnxapOonosbie kueI0ThE: Qranesas, niopranesas, Tepedrancsas. [TonyucHue, cBoiicTa, npuMe-
HEHMe.

CynboKucnaoTsl

H3omepus; HOMEHKIATypa.

CriocoObl nostyyennst: peakuus cyabQUpoBaHNs, CYTb(QUPYIONIHE PCAreHTHI. Y CIOBHA H MCXAHU3M.
Peaxuus cynshoxaopupoBanus.

dusnyeckue CBOMHCTBA.

Xumuueckue cpoiieTsa.  Peakuun ¢ neKTpounbHbBIME 0 HYKICO(HALHBIMH pearcHTaMu (I1ecylib-
(hupopaHue, METOYHOE TUIABJICHIE, 3aMEIICHAC Ha IHAHOTPYIny). MEXaHn3Mbl THX pEaKIHid.

Tema 8.4. MHOrooCHOBHBIE H 3aMeNIEHHBIE KHCI0ThI

Coaep:xanne, /JIyxocHoBHble kapOoHoBble KucnoTel. Homenknarypa. OcofeHHOCTH (H3HYECKHX
H XxuMuueckux c¢soiicts. Kucnornocers. Llapenesas, manonosasi, sHTapHas, IIyrapoBas H auIHO-
Basl KMCJIOTBI; TEXHUYECKHE CrocoObl NX MOJIYYEHHUS U CBOMcTBA (ekapOoKCHINpOBaHE).
Manowoesiil a¢up, ero noaydenne u cpoiictea. Harpuitmanonossiii a¢up, ronyuenune, crpoenue,
ankunuposanue. CHHTE3bI KAPOOHOBBIX KHCJIOT Ha OCHOBE MATOHOBOTO dpHpa.
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JBYXOCHOBHbIE HEHACBIIIEHHBIE KHCIOTHI: MajerHoBas U (pymapoBas, HX (PHUIMYECKHE M XUMHYE-
ckue cBoiicTsa. KnenorHocTs. MalleMHOBBINA aHTHAPH, TTONYYeHHE, TIPUMEHEHHE.
raﬂoreﬂ@BaMeLLleHHble KHUCIIOTLEI.

Knaccudukanms 1 HOMEHKIATYpA.

Crioco0bl 10J1yueHHs: U3 HACLILICHHBIX KapOOHOBLIX KHCJAOT W HMX NPOM3BOAHBIX (rajoreHupoBa-
an), M3 HEHACBIUNICHHBIX KHCIIOT (l"I'l,ﬂl}Ol"‘rL'l()I'El-lPI[JOB&I-ILIE‘).

(DH‘JI»['-IUCKI'IC H XHMHUYCCKHE CBOHCTBA. 3ill}I'ICL'IMOCTb XHUMHYCCKHX CBOﬁCTB OT B3aHMHOTO pacio-
JIOZKCHEH A I'aJloOT'CHA H liaPGOICCHIIbHOﬁ 'pPYILNLL.

Pazoen 9. TETEPOIIHK/IHYECKHE COEJHHHEHHUA

Tema 9.1. IIaTH4IeHHLIC FeTEPOLHKIIBI

Copep:ranue. [Tappon, dypan, THoden, apoMarn4HOCTb, UX NMPON3BOAHBIC B mpHpone. MeToast
CHHTE3a MATHWIEHHBIX reTepounknos. Meroa IMaana-Knoppa™. Ammnogo6rocts nuppona u dypana
1 anexTpounaLHOe 3aMenleHne B nuppone, Gypane u tnodene. OpueHTAIMS 3MEKTPOPHIEHOTO 3a-
menrenus, OcoOeHHOCTH XMMHYECKHX CBOMCTB MHpPPOJa; KHCIOTHOCTE MUPPONa, alKHIHpoBaHue Li,
Na, K 1 Mg nponszeoaueix, OcoGeHHOCTH XHMHYECKHX CBONCTE ypaHOR: peakmus ¢ O6poMoM, peax-
mus Juneca-Anpaepa.

KonjencupoBanubie nATHYWIEHHbIE IETEPOLMKIBL ¢ oaHMM rerepoaromom. Hluaon. Ilponssojubie
HHJO/a B MPHPOAES: TPHNTO(AH, CKATON, CepOTOHHH, rerepoaykcud. Muauro. [CuHTe3 HHIOIOB 1O
®uurepy. Mexaunsm, CpasHeHHe CBOICTB MHA0MA M nuppona.] ~ OpHEHTALMS JICKTPOQHILHOro
3aMCIIEHNs B MHJI0JIC,

Tema 9.2, IllecTHUACHHBIC TETEPOUHKIDLI

Conepaxanme. ITHpuauH: apOMaTHYHOCTb, OCHOBHOCTL. [TpOM3BOAHBIC NHPHAKHHA B IIPHPOAE: BUTA-
muHbl, HUKOTHH, NADP. Xnumiueckne cBoiicTBa NUPHAMHA OCHOBHOCTD, aJIKWIHPOBAaHKE, PEaKLHH
WIEKTPOPHILHOTO 3aMenieHns, N-OKHCh NMUPHINHA, TIONYUYeHHe W UCTIoNb30BaHne B cunTese. Oco-
OEHHOCTH XMMHYECKHX CBOMCTB METHWINHPHIMHOB M BHHUAMHPHAMHOB. HykneodunsHoe 3amenie-
Hue B 2-, 3-, 1 4-xnopnupuaunax. HykneopHIbHOE 3aMelenHe THAPUI-HOHE Ha aMHHOTDYIIILY 0]
neficteueM aMuza HaTpus (peakums Ynunbabuna).

KonzeHcupoBaHHbIC LIECTHYICHHBIC TETECPOLHKIBI ¢ OAHMM rerepoaTomMoM. XuuoiauH. CHHTE3BI
Ckpayna u [lebnepa-Mumnepa. [ToHaTiHe 0 MeXaHHU3Me ITHX peakilii. XHMHYECKHe CBOHCTBA XHHO-
JIMHOB.

Pazoen 10. CTEPEOXHMHSI OPTAHHYECKHX COEAHHEHWH

Copepaanne. M300pakenne TeTpa’sapHIecKOro aroMa yrjiepoaa B MPpOEKUUH Ha MIOCKOCTH. Knu-
HOBHJIHBIE IPOEKLMH, «ISCOMIBHLIE K036, npoekuun Heromena, Kondopmannn, koHbopMEpHI.
3acmoHeHHAS, 3aTOPMOKEHHAS, CKOLICHHAS KOH(OPMALHH,

MouneKysibl, HE UMCIOIUHE DIEMCHTOB cummeTprn, CBase ¢ rudpuansanueii yriuepoga. ACHMMETpPH-
YyecKkue 1eHTpbl. DHaHTHoMepbl. Pauemarsl, Panemusauus. XupaapHocTs. loaspusauus ceera. Pas-
TMYMs B CBOMCTBAX sHaHTHOMepos. Msmepenne yrna ontnueckoro spauweHusi. Gopmynsl Oumiepa.
Ipasuza obpamenus ¢ popmynamu Puiepa. Abcomornas koupurypaums. R,S-nomenknarypa Ka-
Ha-Uuronsaa-Ilpenora. Onpenenenue Nopsaaka CTAPIIMHCTBA 3aMECTHTENIEH Y aCMMMETPUYECKOro
aroma yraepoja. Cnyuail HeCKOJbKHX aCHMMETPHUECKHX aTOMOB. /lMacTepeoMepHbIE M 3HAHTHO-
MEpHBbIE T1aphl HA MPUMEPE BUHHBIX kKucaoT. Me3o-(gopmbl.

Pazoen 11. TETEPO®YHKIIHOHA/IBHBIE COEJHHEHHA

Tema 11.1. 'nAPOKCHKHCIOTBI

Coaepskanue, o, B, y-ruapokcukucaorsl. Cocods! MOMyUeHHs: W3 TaJoreH03aMeMIEHHBIX KHCIIOT
(rugponus), 13 KapOOHMILHBIX COSMMHEHHIT Yepes THAPOKCHHATPHITE! (0-THAPOKCHKHCA0TH). TTory-
yeHue B-ruapoKCHKHCOoT 1o peakimu PedopMatckoro.
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PuzuuecKue u XUuMHUeckHe coiicTBa. OCOOEHHOCTH CBONCTB 0-, -, H Y-THAPOKCHKUCTOT. JIaKTH-
ABI, Jlakronsl. Monounas KHCIIOTa. BHHHBIE KHCIOTHI. CTCp@OPBOMepPIﬂ MOJIOYHBIX H BHHHbBIX KHC-
JIOT.

Tema 11.2. AMHHOKMCHOTHI, MENTHABLI H GC/KH

Conepikanue. a, B, y-aMuHoknca0Tsl. Konurypauus npupoausix L-aMuHokHcnor. AM(OTepHOCTS,
M3057IEKTpUYECcKas TouKa. DiIekrpodopes.

Xumuyeckne ceoiictea -COOH u -NH> rpynn. Xenarsl, beraunsl. [ToBenenue npn Harpesasny (cp.
€ OKCHKHCIOTaMu ). CHHTE3 CJI0KHBIX 2(UPOB U N-alInpOBaHUE — MYTh K NENTUAHOMY CHHTE3Y
Baxueiiune ¢noco0bl cunTesa aMHHOKKCII0T: N3 ranorenkapGoHOBbIX Kieaor, cunres Lltpekepa,
AIKHIHPOBAaHKE aHMOHOB CH-KHUCIOT, YHAHTHOCENEKTHBHBIN CHHTES.

benku. Yersipe ypoBHS OpraHu3aiiy HATHBHEIX DeIKOB.

Tema 11.3. ¥raesoarl

Copeparanne. Kraccudukanus yrinesogos: no komudectsy atomos C; no nannunio C=0 win CHO
TPYTIIL; 110 KOJHYECTBY IMKIHYESCKHX (hparMeHToB. ANbA03bI H KeT03bl. CTCPEOXHMHS alblo3 U Ke-
T03 B mpoekimax Pumepa. LIMkiudeckne moayaneTaii albJ0reKcos3: IIOKONHPAHO3bl U MIIOKO(Y-
panosbl, a- u B-anomepnl. Popmynsl Xeyopea 1 AHOMEPHBIX MOHOCaxapu0B. CTEPEOXUMUs.
KonpuaTo-rennas TayToMepHs yrieBOOOB. DIHMEPbI, AHOMEPbI, MyTApOTaLMs. XHMHYECKHE CBOH-
CTBa TMIIOKO3BI Kak anpaerpnpocnupra:; D-dpykrosa xax npeacTaBHTeIb KeT03, Jucaxapuasl. Main-
TO3a, NEeI00M03a, JTAKTO3a, caxapo3a. BoccTaHaBIMBaloUME 1 HEBOCCTaHaBIMBaoOlHe caxapa, [To-
JIUCAXAPHBL - KPAXMaJl, [VIHKOTCH, LEIUI/I03a, HUTPOK/IeT9aTKa. BHCKO3HOE BOIOKHO, MPOH3BOA-
cTBO Oymaru.

Pasoen 12. DH3HYECKHE METO/IbI HCCIE/{OBAHHA B OPTAHHYECKOH XUMHH
Conepwxanne. Hudpakpacuas cnekrpockonus. Ipupona MK-crniekTpos, cmocobbl nx n3obpaxenns,
XapakTePHCTHYECKHE YACTOThI NOTIOLIEHHA.

ONeKTpOHHAs CHekTpocKonus. [Ipupona CneKTpoB, THIBL MIEKTPOHHBIX MEPEX0I0B, HOHITHE O XPO-
MO(OPHBIX TPYANUPOBKAX, cnocod nzobpaxenns Y@ criekrpos. CCeKTPsl NPOTOHHOTO MarHUTHOTO
pesonanca. Ilpupona, oCHOBHBIE XapaKTePHCTHKH: XMMHHECKHII CABUT, MHTCHCHBHOCTb, MYJILTH-
MAETHOCTL CHTHANOB NMPOTOHOB; CIIHH-CIIMHOBOE B3aHMOACHCTBHE.

Macc-criekrpomerpus. OCHOBHBIE NPUHIMIbL, MOJNEKYJIAPHBIL HOH, H30TONHBIH COCTAB MOHOB, OC-
HOBHBIE ITyTH HparMeHTany BKHEHINNX KIACCOB OPraHHYCCKHX COCHHHCHMIA.

Coaep:xanne 1a00paTOPHBIX 3aHATHI M0 JUCHMILIHHE

Pazpen 1. Beeaenne. OcHoBabIe NOHSTH. MeTOABI BLIZICTENHA H 0YHCTKH OPraHHYECKHX Be-
LiecTB,

Copnepacanne. Ilpocras 1eperodka npu arMochepHoM AasieHHH, Tleperonka cMecn mpu atMocdep-
HoM aagicHun. llepekpucrammmsauusa. DKCTPAKIMA JKHAKOCTEH. DKCTPaKUHA TBEPABIX BEILECTB.
OnpeaesieHHE OCHOBHBIX (DH3HKO-XHMHYECKHX TNOKazaTenel opraHiyecknx BEIIeCTB (TeMileparypa
IUIABJICHHA, OKA3aTEeNb NPEIOMICHH ).

Pazgen 2. Yraesojopoast.

Tema 2.1-2.6

Conepzkanue. TTonyuenne u Xxumudeckue CBOHCTBA alKINYeCcKHX yriesoaopoaos, Cynbpuposa-
HHE TOJLYOJIA.

Pazaea 3. T'astorenonpon3sognbie yrieBoa0PoI0B

Tema 3.1-3.2

Conepxanne, [TonydcHNE M XHMIYCCKHC CBOICTBA TaloreHonpon3Boinsix. Cunres GpomMucToro
Oyruna,
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Pazaen 4. 'mapoxeniicogepikanme npon3soanble.
Tema 4.1-4.2
Conep:xanue. Ilomydenne u XHMHYECCKHE CBOHCTBA CIMPTOB H (eHOIOB. CHHTES AuOYTUIOBOTO

adupa

Paszuen 5. Ilpocreie agmpor
Conepskanue, [TonyucHne n XUMHYECKHE CBOICTBA TIPOCThIX 3¢pupos. CunTes JMOYTHIIOBOTO dpupa

Paznen 6. Aszorconepikanme npon3soaubie,

Tema 6.1-6.3.

Coaepzranue. TTogydenne 1 XUMHHECKHE CBOICTBA a30TCOAEPKAIIMX OPTAHHYCCKHX COCAHHEHMIA.
CHHTE3 N-HUTPOAHWIMHOBOTO KpacHoro, CuHres B-nadronopanika

Pazgen 7. KapGounabHbie coeanuenns

Tema 7.1- 7.3.

Conepsanue. TlomyueHne 1 XHMIYCCKHE CBOMCTBA aJlbJIErH0B H KeTOHOB. CHHTE3 MACISHOTO allh-
neruja. Cunres 6EH3MI0BOrO ciupra

Pazpesn 8. KapOonosble KHCIOTBI

Tema 8.1- 8.3,

Copepikanue. IlonyueHne n XuMuueckne cBoiicTBa kapOOHOBBIX KHCI0T. CHHTE3 OeH30MHON KHCc-
JIOTBI,

Pazpen 9. TeTeponnkimyeckue coeTHHeHHs

Tema 9.1- 9.2,

Coaepikanne. Tlonydyenne n XHMIHECKHE CBOHCTBA NATHY/ICHHBIX M IECTHUICHHBIX TeTEPOLIHKIOB,
Cunres pypdypona

Paznen 11. TeTepoynKunoHAALHBIE COLTHHEHHUS]

Tema 11.1- 11.4.

Conepxanue. [lonyyeHne n XIMHYECKIE CBOICTBA reTepO(yHKLIMOHATILHBIX COEIMHEHUI: [HIPOK-
CHKHCJIOT, aMHHOKHCJIOT, YIiIeBOA0B. KauecCTBEHHBIE peakiMn aMHHOKMCIOT U GENKOBBIX MOJIEKYIL,
Kpaxmana. ['Haponus neHTo3aHos,

5. OUEHOYHBIE CPEJACTBA JUUIsd TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
INIPOMEKYTOYHOU ATTECTAIIMA IO UTOT'AM OCBOEHHUS JUCHUILIAHLI U
YUYEBHO-METOJAHYECKOE OBECHEYEHUE CAMOCTOSITEJBHOW PABOTBI
CTYAEHTOB

5.1. Texywuii KOHTPOJIb YCHEBAEMOCTH

Texyuinii KOHTPO/IL OCYIUECTBIAETCS 10 PE3YNBTATAM MPOBEACHUS CIEAYIOINX KOHTPOb-
HBIX MCPOTPUATEIL:

No KonTpoiupyemblii pazien MMcuuiinHel Haumenopanme oleHOUYHOTO [Tepuon
cpeacTsa MPOBEACHUS
Cemectp 3
4.1 | Ankanbl Tect PK |
4.2- | Ankensl n Jlneun: Tecr
4.3

4.4 | AJKHHbI Tect PK 2




F.l- ALUKINYeCKue YIIIEBONOPO,T6] Kourponenas paGora
2
4.6 | Apomatuueckue YTIICBOJOPOIbI KUMOKBHE
5 | Tanorennpoussonmbie Tecr PK 3
6 Iapokewnconepxamure TIPOHU3BOIHEIC Koutponsnas paGora
KosnoxBuym
Cemectp 4
8 | Asotcoaepikamme IIPOU3BO/IHBIE Kourpossnas pabora PK |
10 | KapGouunsusie coeunenns Teer PK 2
Konnoksuym
Il | KapGonossie kucinorsr Tecr 6 PK 3
KouTponsnas paGora _‘
12 | TerepodyHkumonansupie TPON3BOJIHBIE Tecr 7
| Kontponsuas paGora
5.2, IlpomesxyTounas ATTECTAUMS IO HTOrAM OCBOCHUS HCUHILIHHL]
Bonpocsr s moarotopim k dK3aMeny (3 cemectp)

1. Tomonormyeckmii pan ankanos. Crpoenne u obmasn XAPAKTCPHCTHKA CBOHCTB. MeXaHH3M peak-
LM 3aMeLIeH S TA/IOr€HHPOBAHUE, HUTPOBAHHE,

2. Tomonornueckmii psix ankenos, Crpoenne u oGmas XApAKTEPUCTHKA CBOMCTB. MeXanusm snek-
TPOPHILHOTO NPUCOEMHHEHNS,

3. Hanpasrnenne npucoennuenms KHCIOT K HECHMMETPHYHBIM ajiKkeHaM ([IpaBmio MapkoBuukoBa u
CT0 COBpEMCHHOC 0ObsicHenHE), CTPOCHHE, OTHOCHTE/bHAS YCTOHYHBOCTh M PeaKkHMOHHAS CITO-
COOHOCTH KapOKATHOHOB. [Tepexucnsrit s3¢pext Kapamra u ero o6nacuenne.

4. Peakuun BLICOKOTEMIIEPATYPHOrO FallOreHUPOBAHNS  AJKEHOR, Crpoenne u ortnocurensuas
)’C'I'Uﬁ‘-lllBOC-'l"l: PAANKAIOB annuisHOTO THIIA.

5. OkueneHne u 030HOMNS AIIKCHORB,

6. Monomepsl, OJIHrOMEpBL, nosuMepel. [lonumepusauns u CONOHMEPH3AIHSA AJIKEHOB H [[HEHOB.
Honstue o HaTypansHoM M cubTeTHYCCKOM Kay4ykax.

7. CTpoeHHE COMPKEHHBIX THEHOB. Mexaunsm 1,2- u L.4-npucoennnenns x apenopsim YIJIEBOJO-
PonaM. 3aBUCHMOCTD HATIPABIEHHS IPHCOCTHHEHMS OT TEMIICPATYPEL.

8. Tomomorwueckuii psia amcuuos, Crpoenne u oGuias XapakTEpUCTHKA CBOHCTB. Peakiuy npHCco-
CNIMHCHUS BOJIOPOJIA, TANIOTCHOB, TaloreHoBOAOPO 0B, KHeaoT H HCN.

9. CrtpoeHue M npuunHa Kucbix CBOIICTB ANIKHHOB ¢ KOHIEBO TPOItHOH cBA3bI0. [Tonmyuenue ame-

THICHHI0B. HpmcoemmeHue CIIHPTOB H BOJIbI.

10, Amuumknnyeckne YrIesonoposl. CoBpeMEHHbIE TIpeacTaBIeHus O CTPOCHHMH WMKIOAIKAHOB.

Kondopmanun upxnorekcana.

- XUMHYECKHE CBOMCTBA LMIIOANKAHOR: THAPHPOBAHHE, ranoreHUPOBAHME, HAPOTAJIOreHUPOaB-
Hie. CBA3h MOKY CTPOCHHEM 1 PCAKIHOHHOK CITOCOGHOCTBIO LIHKITOANKAHOB,

- Crpocnne Gensona n obmas XAPAKTEPUCTHKA CBOHCTB apoMaTHYeCKix yriesogoponos. Mexa-
HU3M SJICKTPO(HILHOTO 3aMEIeH s, XapakTepHeTHKa T H & KOMILIEKCOB,

- Peakunu ranorennporanus, HHTPOBANNSA, CyIb(OUPOBAHNS, ANKHIHPOBaHMS W AUMIIMPOBAHMS
oensona. Cnocobpl TCHEPHPOBAHKS YNEKTPOGUILHON YaCTHILL B PCAKIMOHHOM cpese.

14. Bmusnve samectnreneii na HAMPABJICHHC 1 CKOPOCTh INEKTPOPGHUILHOTO 3aMCIEHMS B apoMaTH-

HCCKHX COCHMHEHMSIX AKTHBHPYIOILIHE 1 AC3AKTUBHPYIOLIHE 0=, [1- OPHEHTAHTHI.
. Bnusaue 3aMECTHTCIICH Ha HalpaBJIEHHE H CKOpOCTL 3Jl€KTquJHJTLHOT‘O 3aMCILICHHS B dpOMAaTH-
HYECKHX COCOMHEHHAX ,[l@'JH.KTI’IBl’I[)}/IOU.IHC M- OPHEHTAHTEI.

16. uszamewennsie Gensonm:: COIJIACOBAHHAA M HECOITIACOBAHHAS OPHEHTALLSL,



24.

25.

26.

27,

28.

29,

30.
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- Mexanusm samewenns ranorena g NIEPBHYHLIX ranoreHankadax. Biausuue Pa3JIHYHBIX (aKTOpOB

Ha CKOPOCTh PeaKLHi.

¢ MexaHmM 3aMCLICHHA rafnorena B TPCTHYHBIX rajloreHaakaHax, BHHHHHB PasHuYIHBIX q)a,KTOPOB

Ha CKOpPOCTh PCaKIHH.

- Ilonyuenne us ranorenankanos: CIHUPTOB, NPOCTBIX M CHOKHLIX 3(UpoB, HUTPUTOB, HUTPHJIOB,

aMHHOB. PeakLIiN rajoreHanKaHos ¢ MeTanamu (Na, Mg).

- Ilpnunna n mexanusm (E2 u E1) peakuwii JINMHHHPOBAHHS TaJIOTEHANIKAHOB,
. Crpoenne u peakunonnas CHOCOBHOCTL AMIHATANOrCHUIOB 1 BUHWITAIOTCHUIOB B PEaKIHsX

HYIJICOPHIILHOTO 3aMeIIeHs.

. lanorennponsroaunie APOMATHICCKHX yrneBoaopoaos. Tpuunna HHCPTHOCTH XJopOeH3ona B

pPeaKknmnax HyI(HeD(bHHBHUPO 3dMEIIEeHMS. MexaHHSM SAMCILCHMS TaJoreHa B HEHI(THBH]JOBEIHHBIK
COCAMHCHUAX.

. ”pl»I‘{I"IHa HHEPTHOCTH ApOMaTHYECKHX FEIHOI"QHI'IPOH?.BOJIH}:IX B peaKLHIX H)’KJ’IGOE{)HJ}IBHOTO 3a-

MELIEHHA. MeXannsM 3amenteHns ranoreqa AKTHEMPOBAHHLIX COEJMHEHUSX.

Xnopuctsiii 6ensun. Ero CTPOCHHME M peaKkUHOHHAS CMOCOOHOCTE B PEAKLMAX HYKIeOpHIBHOrO
3aMCIUCHHS. 3aMeHa rajJoreHa Ha PASIHYHLIC TPYIIILI (MPHMEpPBI peakimii),

[Monyuenne MAarHHHOPraHMYECKHX COeMHenuil (peaxtuser ['punsspa). Ux CTPOEHHE H CBOMCTBA:
B3aHMOACHCTBHE C AUETHIEHOBbLIMN YHICBOAOPOAAMH ¢ KOHUEBOH TpPOiiHOlM CBA3bIO, CIIMPTamu,
Kucjiotamu, KapbouuneHbIMH COCMHCHUSMU, JHOKCHIOM Yrylepona.

CTpoeHHe 0HOATOMHDIX ConpToB. CIMPTBI KaK accoNMMPOBaHHEIE Kuukoctd. Ipuunna kuc-
JIOTHOCTH CMIMPTOB. Peakuun 06paszosanus ankoronsros,

Hyxneopmnsnocts 1 ocrosrocTs CIIUPTOB H AIKOTOAAT-aHHOHOB, OcobeHHOCTH SN2 peakumit
CIHPTOB.

Hykneopmmsnocrs u ocroBrOCTS CIHPTOB H &JIKOrOJIAT-aHHOHOB, OcoGeHHOCTH SN\ peakuuit
CMHPTOB.

XuMHuecKkue cBOHCTRa CIHPTOB: PCAKLHH ¢ FalOTeHOBOIOPOAHBIMH kucioramu, PCls, BHyrpu-
H MEKMOJIEKY/IAPHASA DeTHAPATALES, ALK poBaHHe H OKHCITeHHE.

Onnoaromuste desonsr. [Iprunna kucnex cpoifcrs (penonos. Onexrpodunsroe 3ameuenme »
SAPO PCHOJIOB.

Bonpocer nns nonrorosxu i dK3ameny (4 cemectp)

L. Tonyuenne cummerprumbix 1 HCCHMMETPHYHBIX NPOCTBIX 3dHpoB (m1annpoBanne cunresa

Bunbsimeona). Xumuueckue cpoiicrsa HPOCTBIX YPHPOB: OCHOBHOCTS, 06pasoBakie OKCOHH-

CBBIX KOMILIEKCOB, pacllenneHe.

Crpoenne mutporpyni. Tayromepusie npespawenna Hurpoankanos. IoasmwkHocts Boj0-

pona npH G-YIJICPOOHOM aATOME.

Hurpo6enson. Boceranosnenue s KHCOIT | 1eno4Hoii cpese.

4, Crtpoenue aMuHOB: rubpuausaums atoma asora, KOH(ATYpauus MONCKY/IbI aMHHA, MeMo-
JCKYISIPHBIC BOAOpoaHbIe cBs3u. CBsh MCKIY CTPOCHHEM M OCHOBHOCTHIO AMHUHA.

5. Peaxumu amunos ¢ xucnoramu, AIKHIHPOBAHNE H AUMIUPOBAHKE AMUHOB. Peakiiui ¢ a3om-
CTOH KHCIIOTOMH. Peakumy APOMATHYECKHX aMHHOB ¢ albACrHAAMH.

0. [mnasocoenmnenus: CTpoeHHe 1 nonyyenne. Peakumm ¢ BeiacieHMEM 1 Ges BBIJICJIEHHS a30Ta.

7. Crpoenne kapGoHmILHOIN Ipynnel. XuMHIecKHe CBOHCTBaA AIN(ATHYECKHX KapBOHHIBHDIX
COCTMHEHUH: NPUCOEIMHeHNIE CIMPTOR, THAPOCYNb(BHTA HATPHS, CHHMNBbHO! KHCNOTEL, Iis-
THXJIOPHCTOTO (hocdopa, peaktisos I PHHDBspA.

8. Peakumu anbaernios u xeronos ¢ AMMHAKOM H €ro MPOH3BOAHBIMU: [MAPA3HHOM, THAPOKCH-
JTaMHHOM, (penmarnapasnuom.

9. TMpnunna peakunonnoii ¢rocobHoCTH BOLOpOAA Y G-YIICpOOHOTO aroMa., Kerto-enojpHan
TayToMepHst. MeXaHH3M anbaoibHO-KpoTOHOBOI KOHZIEHCALIHH,

10. Oxncnenne u Boccranosnenne AIBACTHIOB M KETOHOB. Peakius Kanuuunapo,

11. Crpoenne u ocoBennocti XHUMHUCCKHX CBONCTB «,f3-HenpenenpHpix AJ1bAETM0B H KETOHOB
(peaknmu snekTpoduabHOrO 1 HYKICO(QHILHOTO NPUCOEIHHEHHS).

28]

[%]
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12. Peaxkunonnas crocoGnocrs APOMATHYCCKUX QIBLICTHIOB M KETOHOB B PEAKLHAX HYKIIEO-
(GuasHOrO NpHcoemHeHs (peaxkumst ¢ cHHMABHON KUCIOTON 1 IApocynsurom HaTpus).
Oxucrenne u Boccranosnenme.,

13. Peaxunn konznencanuu dPOMATHUCCKNX ANLIACTH/IOB i KETOHOB: KOHACHCALIS ¢ anudarunye-
CKUMH anbACru/IaM1 M KETOHAMH, PEaKLius epxuna, nepexpecrnas peaius Kanunuuapo,
Hx mexaHn3smpL.

14. Crpoenne xapGokcnannoit Tpynisl u kapbokcunar-annona. KucnoThsie CBOHCTBA OAHOOC-
HOBHBIX KapOOHOBEIX KHCTOT, Peakimm Kuesor ¢ METaJLIaMIT, 1enoyamu, kapGouaramu, pe-
akTHBamu ['puHbspa.

15. Peaxuus srepudpukarim, ee mexanusym. HexapGokcunupopanue u BOCCTaHOBJICHUE KHCIIOT,

16. TTonyuenue nponssommsix xuenor: COJICH, AMHIOB, HHTPHIIOB, AHTHAPHIIOB U ralOTeHAHI W/~
PHIOB, CIOKHBIX SOMPOB. [MAPOIH3 IPOU3BOLHBIX KHCIOT. Peaxuuonnas cnocoGrocts 1po-
M3BOMHBIX B pCAKLMSIX HYKIIEODHIBHOTO MPICOeIMHEHILS,

17. OcoGennocTn XuMHuecknx cBolicTs O, B-HeNnpeeabHBIX KICIOT. AKPHIJIOBASL M METaKPHIIO-
Bas KHCIIOTbI, aKPHIIOHUTPHIL.

18. Ocobennoctu dusnueckux i XUMHUYCCKHUX CBOHCTB JBYXOCHOBHBIX KHCJIOT. Kucnornocrs.
Peaxumn AexapOOKCHIUpOBaHMSI,

19. MajioHoBbIit 3up 1 cunTess Ha ero OCHORE.

20. Kucnotssle cBoiicTra APOMATHYECKHX KapOOHOBLIX KHUCIOT. Bausuue IPUPOABL M paciono-

KCHHSL 3aMECTUTENER Ha CHIlY KHCHOT,

L. ®ypan, troden, MHPPasoI: CTPOCHHUE, apOMATHYHOCTD, auna0poO6HOCTS.

2. OcOBEHHOCTH IIIEKTPOPHIBHOTO 3aMeleH s B ISITHYNCHHBIX MeTepOLMKIIax,

23. KOHJIeHCHPOBAHHBIC CHCTEMDI ¢ IATHYICHHBIMH ['€TePOLHKIAMI

24. CrpoeHue nupuanza u ero PEAKLIHOHHASA CIOCOOHOCTS.

25. Hanpagnenue peakupmii DIEKTPOPHILHOTO 3aMeIen s B TIHPH/THHE,

26. Hanpasnenue peaxuuii HYKICOPHILHOTO 3aMelenns B MUPUIIHHE,

27. KoHICHCHPOBAHHEBIC CHCTEMBI ¢ LWICCTHYICHHBIMU TCTCPOLIMKIIAMH,

28. OnTuueckas aKTHBHOCTL OPraHH4eCKuX COEAMHEHMI, ACHMMeTpHYECKHiT aTOM yrmepoza.

29. Ilpoekunonnsie bopmynsr Guuepa.

30. Crepeonsomepust coenmuenmii ¢ ABYMS aCHMMETPHYCCKIIMH aTOMaMH YTiIepoa.

3 1. TMAPOKCHKMCIOTHI: 0COGEHHOCTH XHMHUCCKIX CBOICTB @, 3,y- THAPOKCHKUCIIOT.

32. AMMHOKHCIOTBI: OCOBEHHOCTH (pH3HYECKHX H XMMIYECKHX CBOICTE a,f,y- aMUHOKMCIIOT.,
bunonsipusiii non.

33. Yraesonst: knaceuduraums, CTpoenue, KoH(uUryparms.

34. Monocaxapu/ibl: Fokosa u (bpyxroza.

35. Xnmuyeckue cBoiicTBa yriesoos: BOCCTAHOBJICHHE, OKHC/IEHHE, PEaKUMHU C CHHHIBHOM KiC-
JIOTOH,

36. Ankmmposanue, AUHIITHPOBAHUE YTTIEBOIOB,

37. Bsaumopeiicrie yriesojos ¢ [IPOH3BOAHBIMH aMMHAKa (FHAPOKCHIAMIHOM, (benunruapa-
3HHOM).

38. JIncaxapuapl: nakrosa, ManbTO3a, Hennodnosa, caxaposa. Crpochue, croiicta n pacrnpo-
CTPAHCHME B NPHPOJE.

39. Monucaxapuaer: kpaxman. Crpoenue, cBoiicTBa u PAacIpOCTpaHEHHEe B IPUPO/IE.

40. Monucaxapuasr: nemnonosa, Crpoenne, ceoiictsa

5.3. Camocrositensuas pagora obyuarierocs.

Camocrosrensras pa6ora — pasueiiwas CocTaBoWasn 0bpasoBaTensHOrO npouecea, omnpe-
AETAIOLLASL B KOHEYHOM HTOTre CTCHEHb YCBOCHHA CTYJICHTOM TEOPETHYECKOTO Marcpuaana. B Iponec-
€€ OCBOCHMS Kypca OpI‘HHHHCCK.’-ISI XHMHWS CAMOCTOATCIIBHAS pflin’l‘El JAKIHOYAeTCs B CIICOYIOMIEM:

I ]—IOJII‘O’I'OBKa KJICKIHAM C HCIIOJTh30BaHUEM KOHCIIEKTOB H PCKOMEHIOBAHHON JIUTEpaTypEI.
2. Tloaroroeka x J1ab0opPaTOPHBIM 3aHTHAM H O(pOpPMICHHE OTYETOR 110 J1abopaToOpHbIM paboTam

C HCIONB30BaHHEM PEKOMEHIOBAHHOI muTepatypel (yueOHOro Nmocobus s BIIONHEHMS
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1a00paTopHbIX pabor).

3. Ioaroroska x TCKYLIEMY KOHTPOIO (pelueHue 3ana4). BapuanTsl 3ananuit NIPE/ICTABNIEHE B
PEKOMCHAOBAHHLIX COOpHMKAX 3a1ay.

4. Wsyuenne HCKOTOPBIX Pas/enos AUCLMILIHHEL, KOTOpEIe B JICKIHOHHOM Kypce He paccMoTpe-
HBI MJIH PACCMOTPEHB! HEJOCTATOUHO MONHO. Ipu ToM ucnonnsyercs PEKOMEH/(OBAHHAA JTH-
TepaTypa.

5. Ioaroroska k MPOMCIKYTOUHOMY KOHTPOIIO ¢ HCHOMB30BAHIMeM PEKROMCH0BaHHOH mHTepa-
TYPbl, KOHCIIEKTOB JIEKIMI, OTYETOR Mo naboparopusiM pabotam u COTJIaCHO NEPEYHIO BO-
1IPOCOB UL IIPOBEACHHS IIPOMEKYTOTHOrO KOHTpPOI3.

Bonpocer s camocrosrensuoi paloThI

1. BBEJEHHE
Ponb opranmveckoii xummn s PA43BUTHH HAapOAHOTO X03siicTBa Poccuy,

2. YITIEBOJIOPOJLI

2.1.Ankanpl

L. Homenxnarypa: palMoHanbHas.

2. Ilpuponsbic ucTounnkn ankanos: HE(Th, IPUPOAHEI a3,

3. TlpumeHenue:  wcnonbiosanue A/IKaHOB B OPraHNYecKoM cnHTese. Hachluennpie YIIIEBOJO-
POBI KaK TOIINBO.

2.2.AnKenbI

1. Homenxnarypa paunonanshag.

2. Dwusnueckue croiicTpa.

3. Ommromepsl. 3uauenne TOMHMEPHBIX MaTePHAlIOB /U HAPOAHOTO XO3AiCTRA. IIpumenenne
ATKCHOB B OPTaHUYECKOM CHHTE3e,

2.3. Ankannenp:

. ®usnveckue cpoiicrsa.

2. Ioustue o HATypambHOM H CHHTETHYECKOM KayqyKax.

2.4 ANIKNHBI (AUETHICHOBEIE YIVIEBO0POABI)

l. Homenknarypa paunonansmas.

2. dusnueckue cBoiicTsa.

3. CpaBHeHMe peakiioHHOi CIIOCOOHOCTH AIKHHOB 1 a/IKEHOE B PeaKnusIX NMpUCco¢aMHEHNY,

4. llpomsinuieHHBIC CHETE3L Ha OCHOBe alUeTH/ICHA.

2.5 AaMunkanyeckne YrAEBOA0POaABI

1. Ilmc-tpane- u onruueckas H30MEPHSL AIHUHKITHYECKHX COCINMHEHHI],

2. dusnueckue cBoiicTsa,

3. B3auMHBIC nipeBpatLenus WHKion,

2.6. Apomarnueckne YIACBOAOPOAKI

1. Passurue npeacrasienuii o CTpoeHnu Oensona. PH3MYCCKHe CBOICTRA.

Hosmsiaepusie apomarnueckue COEMHeHNsT:

2. budenmn. Ilonyuenne. Croiicrpa, Bensnann, Gensupunosas neperpynnupoexa. Tpudge-
HUIMETaH,  TpUu(eHUNXIopMeran, TpupernnIKapoutos, Ilonyuenue, cpoiictea. ITonsTue
00 ycTOHYMBEIX TPHAPHIMETHIIBHEIX PaTUKAIaX H HOHAX.

3. Hadranun. [onyyenne B Texmuke. Crpoenne. ApomaTHanOCTD, OHEPIHUsl COTPSHKEHMS.
Mzomepus. Homenxnatypa sameménunprx HadTanuua,

4. Dusnyeckue cBojicTBa,

5. XuMmnyeckue cpoitcTsa, Peaxuun npucoegunenns: BO10poaa, xiuopa, 6poma. OtHowenne K
ASHCTBHIO OKHCIMTenel. Peakuun SNEKTPOPUIBHOIO  3aMeLIeHHS: TaJIOreHUPOBAHHE, HUT-
POBaHNC, Cynb(hpUpoBanme, aunIHpOBaHHe. Mexaunsmer peakimit, TIDHYHHE] AKTHBHOCTH 0~
nonoxenns. CynspupoBanne uadranuna, 3HaucHme TOH peakuMy Ins nosydeHns B-
HPOH3BOAHBIX HadTanMHA. ¢- 1 B-Harosl, criocofur TIONTYYEeHHMS, CBOHCTRA.

6. Adrtpauen n enantpen.  Crpoenne, dPOMATHYHOCTD, CBOHCTBA. BlIcinue nonmmuxinue-
CKI¢ )’I'ﬂCBUﬂUpO}EbI. IMousitue 0 I(}.lHIIGpOl"CHlIbIX COCUHMHEHMAX,
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3. I'AJIor. EHOIIPOU3BO/JHBIE VT, JEBOJOPOJAOB

3.1.I'anorenankanny

I, ®usnueckne coiicrea u CHEKTPAILHBIC XAPAKTEPHCTHKIL,

[osnranorenanxanp:

Knacenduxamms, lemunansupie n BULHHANLHBIC JIHTanoreHaTkaHsl, ranodopmsr. Terpax-

Aopnn yriaepona. CrnocoGel nonyuenns: us3 AJIKAHOB, ANKEHOB, KapOOHUIIBHBIX COEMHEHMI,

XuMHYeckHe cBoficTBa.  Peakiym HYKJICODUIILHOTO 3aMEIICHNS M OTIICTLTCHITS, ITonurano-

ICHAIIKAHBI KaK PaCTBOPHTEIH,

Iamorenonpoussonubie HenmpeaeILHLIX yIJIeBOI0PO10B:

3. Dropsamemiuupie HETIPCACNBEHBIX yriieBonopomos. Ocobennoctu cpsiseii C — F. Croco6er
TMOIYHCHISE MOHO(DTOPANKAHOB, (TOPANKEHOB W mepdropyriepoaos. ®peonst. ®ropomnacr
(rehnon),

3.2.lanorenonponssoausie APOMATHYECKHX YIVICBOXOPOI0B:

1. BBI-BHJ'IPI,HCHXHUPHH, OensoTpuxmopns, ux Nony4enue, CBOMCTBa, NPUMCHEHHE.

]

4.  THJPOK CHIICOQEPKALIHE IIPOH3BO/JHBIE YT, JAEBOJOPOOB

4.1.Ciupral
OxHoaromusie cnupro:

L. Homenwuatypa tpusuansnas, pPalHOHANbHAY,

2. TlpoMbILIICHHBIE CHIOCOBBI HOMYHCHHSA  METHIIOBOTO, DTHIOBOTO, H3OMIPONHIOBOrO CITHPTOB.

3. MeTHIOBBIH, YTHIOBLII, NPOMHIOBEI 1 OYTHIOBBIH CIIMpPTEBI, X [IPHMEHCHHE B OpraHuye-
CKOM CHHTE3e.

4.2.®enoanl. XuHOHLI

I. Tpéxaromubre denonsr: HTHPOTAILION, OKCHTHAPOXHHOH, duiopormount. Ocobble CBOJCTBA
(bmopormonma,

HPOCTBIE 3DHPHI, IIOK CHCOEAHHEHHS

TuocnupTel (MepKarnTaner). Homenxnarypa.

CriocoOr! monyueHus: us Fa/lOTCHAIKAHOB, H3 CIIHPTOB.

Du3HUeCKUEe CBOHCTRA.

Xumunueckue cBoiicTsa: KHCJIOTHOCTE, 00pa3oBaHHe THOSTOR (Meplcanmﬂ;os), npHcoenu-
HCHHE K alIKeHaM, OKHCIIEHHE JI0 AUCYNBPHA0B U CYNb(OKHCITOT.

B W=

=

A3OTCONEPKAIIIHE ITPOH3BOJHBIE YT, JAEBOJOPONOB
J.Hurpocoenmuenns

Hpuinn XKMKO. Honyyenne HUTPOCOCIHMHEHHH OKHCIEHHEM aMHHOB.

Pusnyeckie cpoitcTsa.

Ormirune cBoficTs HHTPOAIKAHOB OT 3(MPOB A30THCTON KHCIOTHI (BOccTaHOBJICHHE W THI-
poJIH3).

Hurtpomeran, nonyuenue, IIPHMEHEHHE B TEXHUKE,

TMonuuurpocoennuenus,

. Homunurpocoennnenus ApOMATHYECKOro psja.

6.2.AMunbI

1. Houﬂmeomlamuﬂax, nojxy4deHue, cBOHCTRA,

6.3.ApomaTHyeckne aMHHBI

I. n-tonywmmn, N-metunanunum, N,N-,[[HMCTHI[&HHHHH, CrIocoOB! TIOJIYUICHHS, MpUMEHEHHeE,

b — e

SRS

KAPSOHH/IbLHBIE COEJUHEHHS

Du3HUecKHe CBOIHCTRA,

MypaBbnHblit ansgerua, MMOJIYYEHHE B TEXHUKE,

YKCYCHBIN allbAeTHA, aUETOH: METOIbI MOJIYYEHHUS, MPUMEHEHE,

Kerensr. Homenknarypa. Crioco6nr HOMYICHIA KCTCHA: M3 aueTOHA, U3 YKCYCHOM KHCIIO-

PRI B o



10.

Lo

h Lh

22

To. CTpoenue KeTeHa. XuMuueckue cpoiicrea: PCAKIHK ¢ BOIOM, crimpram, aMHHaMH, Kap-
OOHOBBLIMH KHCTOTAMY, Jukeren
Teomerpuucckas H3OMEPHS OKCHMOB albICIH/I0B H KETOHOB, HeperpynHHpOBKa bexmana,

KAPEOHOBBIE KHC/IOTHI

Bricume sxupurie kucaory: NAJIbMHTHHOBAS, CTEAPHHOBAS, OJICHHOBAS, IMonmyuenne u cpoii-
CTBA.

Fanorenosamentennsie kncsioryr, Crioco6sr nonyuenus: us HACBIIEHHBIX KapOOHOBBIX KHUC-
JIOT 1 NX OPOM3BOAHBIX ( FAIOrCHUPOBAHKE), 13 HeHACBINEHHBIX KHCIOT (rugporanorenupo-
Banue). PH3HYECKHE Il XUMHYeCKe CBOMCTBA.  3aBHCHMOCTS XHMHYECKHX CBOMCTB OT B3a-
HUMHOT'O pacIiO/IOKEHHS raoreHa u KapOOKCHIIBHOIT rpyirisr.

Cynshokncaorsr. Hsomepus; HOMeHK1aTypa. Crioco6er nomyuenms: peaxuus cynshupopa-
HUSL, CYNb(UpPYIOmIHE peareHThH!. YenoBus n mexauusw, Peakums CY/IB(OXIIOpHpOBAHHS,
Dusnueckie cBoifeTBa, XuMuuecke cBoMcTBA, Peakumu ¢ JIEKTPOPUILHEIME H HyKJI€o-
(bunbnbIME pearentamu (recynsduposanue, menoynoe IIaBJICHA®, 3aMEIICHHE HA [[HAHOT-
pynmy). Mexanusmel 5Tax peatii,

T'ETEPOLUHK/IHYECKHE C OE/THHEHHH

9.1. Hsrnuwiennsle TCTeDOIMKIIBLI

[Muppos, pypan, THO(CH, apoMaTHYHOCTD, KX TMPOM3BOAHBIC B Npupoae. MeToas! cuntesa
THITHWICHHBIX TETEPOLHKIOR. MeTon Haans-Kuoppa”. Aunnodobrocts mpposia u ypana n
MIEKTpOoPpunbHOE 3aMenenire B nnppone, Gpypane u tHodexe, Opuenramus EKTPOPHILHO-
IO 3ameuenns. OCOGEHHOCTH XMMHYECKNX CBOJICTR MHPpOJIa: KUCIOTHOCTL [IMPPONA, anKu-
mposanme Li, Na, K 1 Mg npoussommpiy. Ocobennoctn xumnuecknx cojicrs dypanoB: pe-
aKumst ¢ Gpomom, peaxuus HAnnbea-Anbaepa.

Kouzencnposannsie nsiriunennpe TCTEPOLMIIIBL ¢ OJHHM reTepoatomom. Mupon, I[Tpomns-
BOIHbIC HHAONIA B TpUposie: TpunTodan, CKaTo, cepoTOHHH, retepoaykcny. Mumiro. CuaTes
HHA0MOB 1m0 Pumepy. Mexanusm. CpasHenne csoiicts unmona u nupposa. OpueHTas
JICKTPOPHILHOTO 3aMENIeHIs B HHIOC,

9.2. ecTnuaeHnsre reTepoOuHKIbE

[upuaun: apomaruunocts, OCHOBHOCTD. [Ipoussonubie nupmguma B TPHPOJE: BUTAMHHBI,
HuKoTHH, NADP. Xumuueckue cpoiicrna MHpH/INHA: OCHOBHOCTE, ANKHINPOBAHUE, peaxkuuu
JIEKTPOPUIBLHOTO 3amemenns, N-oxuck MTHPHJUTHA, [O/TYYeHHE 1 HCIIONL30BAHNE B CHHTE3,
OcobennocTn xumuuecknx cpoifeTs METHIIADH/INHOB U BUHHIITHPUIHHOB, Hyxieodunproe
3aMelleHue B 2-, 3-, u 4-XJIOPIHPHMHAX. Hykneogpunsnoe 3aMCIICHUE THAPHI-MOHA Ha
AMHHOIPYIITY 1o/ AefcTBUEM amuaa HaTpus (peaxuus Ynunbabuna),

Konpaencuposanmse mectnymenmse TETCPOLHKIIBI C OJIHHM IeTEPOATOMOM. XHHOMHH. Cun-
Te3bl Ckpayna u HeSuepa-Mumiepa. Toustie o MCXAHH3ME STHX peakumii. XHMuueckue
CBOHCTBA XHHOJIHHOB,

CTEPEOXHMHS OPIAHHYECKHX COEAHHEHHH
Msobpaxenne tetpasapuueckoro aroma YHICPOAa B NpoeKkumun Ha nitockoctn, Knunosuguoie
TMPOCKUHH, «WICCOMMIBHBIE KO3JIbLY. npoekunn Heiomena, Kongopmanun, KoH(opmepel. 3a-
CIIOHCHHAA, 3aTOPMOKECHHAS, CKOLIEHHAs KOH(opManuu,
Monekynnl, He nmerowume nementon CHMMETpHH. CBA3b ¢ rubpuansanmeii yraepona.
AcummMeTprueckne LCHTPBI.
JHaHTHOMEpEL. Panemars, Pauemusarus, XHpansHOCT, Honspmsauus crera. Pasmnuns s
CBOHCTBAX YHAHTHOMEPOB, Wsmepenne yrna ontnueckoro BpaIenns”,
Popmynsr Guiepa, [Tpaeuna obpamenns ¢ (opmynamu Oumepa.
AbcomniorHas KOH(HTYpaLms. R,S-Homeﬂlcﬂa'rypa ]{aHa-I/IHronbﬂa—Hpeﬂora. Onpexnenenne
TMOPALKA CTAPUIHHCTBA 3aMECTHTEICH Y 4CHMMCTPHYCCKOI0 aTOMa Yriaepoa.
Cnyuaii Heckombkux ACHMMCTPHYECKHX aTOMOB. JlnacTepeoMepHbie 1 SHAHTHOMEPHEIE ITaphl
Ha NIpHMEpE BHHHLIX KHCI0T. Me3o-(hopmsr,
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11. TETEPO®YHKITHOHA/IBHBIE COEAHHEHHST

111, I'naporcHKHCa0TEI

L. o, B, y-ruapoxcuxuciors. Ciocobsr monyueHus: us Tajlor¢HO3aMeINEHHBIX KHCIOT (THA-
poan3), 3 KapOOHWIBHBIX COSAMHEHHI 4Cpe3 rHAPOKCHHHTPUIBI (C0-THAPOKCHKUCIOTE).
lonyyenue B-rugpokCHKHCIOT 10 peakiun Pedopmarckoro.

2. Du3MYECKHE H XHMHYECKHE cBOiicTBa. OCOBEHHOCTH CBONCTS t-, B-, H Y-rHIPOKCHKHCITOT,
Jaxtnaer. Jlakronst, Monounas kucnora. BHHHEbIC KHCIOTL CTepeou3oMepis MOIOUHEIX 1
BHHHBIX KHCIIOT.

11.2. AMHHOKHCIOTHI, DeOTHIBI H 0eJIKH

I. @, B, y-amunokucoTsl. KOHQUIypauns mpuponusix L-aMHHOKHCIOT. AmporepHocTs, n3o-
SIEKTPHUECKas Touka. Jyekrpoopes.

2. Xumuueckue csoiictea -COOH u -NH> rpynn. Xenatsl. beraunsl. IToBeaenne npu Harpesa-
HUH (Cp. ¢ oKcukucnoTamu). CHHTE3 CIIOMKHBIX 3(pupos n N-aUHIHPOBAHKE — IIYTh K IIENTH-
HOMY CHHTE3Y

3. Baxueimue cmoco0bl CHHTE3a AMHHOKHCIOT, W3 raJIoreHKapOOHOBBIX  KHCIOT, CHHTE3
UlTpekepa, ankunuposanue annonos CH-KHCIOT, S9HAHTHOCEICKTHBHBI CHHTES,

4. benku. YeTslpe ypoBHA OpPranu3aly HATHBHEIX GETKOB.

11.3. OKCOKHCIOTBI
CoiicTea aueroykcycHoro admpa (AYD). Tayromepns. Brmsinue pactopureneii na momo-
Kenue papHoBecHA. CHHTE3BI ¢ Hcnonb3oBaHneM AYD. KeToHHOe H KHCIOTHOE paciuernie-
uue. AY9. Jlnaunon AY? u ero pasnensroe anKuIMpoBaHue.

11.4. Yriaepoant

I. Knacendukauns yrnesogos: no kommuectsy atomos C; no nanmnumnio C=0 umn CHO rpyni;
110 KOJIHHECTBY UMKIHYCCKUX (PPArMENTOB. AJbI03bl M KeTO3bl, CTEPEOXUMHUS albI03 H Ke-
T03 B npoexkuusx Puwepa. Linindeckue noayaneTasy ampaorekcos: IIIOKOMMPAHO3BI U
FIIOKO(YPaHo3bl, 0- M B-aHoMepbl. Dopmyiib Xeyopca 711 aHOMEPHBIX MOHOCAXAPHIOB.
Crepeoxumus,

2. Konpuaro-uennas rayroMepus yrieBoos. Dnuvephbl, aHOMepsl, MYTapOoTalus.

3. XUMHYECKHE CBOICTBA IILIOKO3LI KaK anbACrua0CKpTa:

4. D-(pyxro3a KaK OpeaCTaBUTENL KETO3.

5. Jlmcaxapunsr. Masbrosa, ennobuosa, nakrosa, caxaposa. BoccraHasnmBaromue 1 HeBocCTa-
HaBJIMBAIOILKE caxapa.

6. Ilommcaxapuasl - Kpaxmai, IIHKOTEH, LENON033, HUTPOKIETIATKA, BHCKO3HOE BOJIOKHO,

NpOM3BOACTBO Dymaru.

12. OH3HYECKHE METO/1bI HCCTE/TOBAHUS B OPTAHHYECKOH XHUMHH

I. Mndpaxpachas criekrpockorust. puposna HK-criekrpos, cnioco6sl ux uzobpaskenns, xa-
PAKTEPHCTHYECKHE YACTOTHI MOTIIOIEHHS,

2. DnextpoHHast criekTpockonust. Tpuposna CICKTPOB, THTIBI AMCKTPOHHEIX TIEPEXOI0B, M0-
HATHE O XPOMO(OPHBIX IPYNIIMPOBKAX, CHOCOO n300paxenus YO crnekTpos. CriekTpsr
[IPOTOHHOTO MAarHMTHOIO pe3oHaHCA. [Ipupoja, OCHOBHBIE XapAKTEPHCTHKH: XHMMUe-
CIKHH CABHT, HHTEHCHBHOCTh, MYJBTHILIETHOCTS CHIHAIOB NPOTOHOR; CHHH-CIIMHOBOE B3al-
Mogeifcrrue.

3. Macc-ciiekrpomerpusa. OCHOBHbIE [IPHHLKIIBL, MOJEKYJISPHBIA HOH, M30TONHBIH COCTAB
HOHOB, OCHOBHBIC ITYTH (pparMeHTalini BAXKHEIHIINX KI4CCOB OPTAHHICCKHX COSMITHEHHIL,

QoHx  oueHOUHBIX  Marepuanos  (DPOM) s [IPOBEACHUA  ATTECTALMH  YPOBHs
COPMUPOBAHHOCTH KOMIICTEHIMI OGYYAIOMMXCSd [0 IHCHHIUIHHE 0(OPMIISICTCS  OTHENBHBIM
JOKYMEHTOM,
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6. VAEBHO-METOAUYECKOE U HH®OPMALIMOHHOE OBECIEYEHUE
ANCOUIIJIUHBI

6.1. KuuroofecneyeHHocrn

HanmenoBsamue Jintepatypel; aBTop, HA3BAHILE,
BH]l H3QAHHA, H3AATCIBCTEO

Coa mayganus

KHHUI'OOBECITEYEHHOCTD

Hannyne B 3nexrpounom xaranore D5C

OcnosHas anreparypa

L. 3ypadan, C. 3. Oprannueckas Xumms : 2019 https//www .studentlibrary.ru/book/ISBN978597
yuebuuk / C. 3. Bypadan, A. I1. Jlyiun ; nog 0452967 html

pett. H. A, Tiokagkunoil, - Mocksa : I'3OTAP-

Menua, 2019, - 384 ¢. : un. - 384 ¢, - ISBN

978-5-9704-5296-7,

2. Kapaios, C. C. 3amaun no oGmemy xypey 2020 htps:/www.studentlibrary. ru/book/ISBN9 78500
OPraHHYMeckoH XUMHI ¢ PEICHUAMN s Daka- 1018940, htm]

JIABpoB : yuebuoe nocodue / Kapmos C. C. |

Hypunes B. H. , Tepennu B. . , 3aituesa I", C.

- 3-¢ m311. - Mocksa : JTaGoparopus suanuii,

2020. - 496 ¢.

3. Epmonaena, Enena Bagnmosra. Konrposs- 2009 http://e.lib.vlsu.rw/bitstream/123456789/1327/3/0
HBIC 30JIaHHSA 110 Oprannyeckoii xnmun / E, B, 0971.pdf

Epmonaesa, H, C. Akuypuna, JI. A, [lynenxora

; Bnanumupekuil rocynapereHublil yHusepen-

ter (Bul'Y), Kadeapa nonmmepHsix Marepua-

7108 .— Buagnmup : Boagumnpekuii rocypap-

crBeHHblil yunsepenrer (Bal'Y), 2009 — 44 ¢,

4. Epmonaera, Enena Banumosna, Ochossl 2010 hitp://e.lib.visu.ow/bitstream/1 23456789/ 1860/3/0

CHHTE30B OPTAHHYECKHX COSAHHEHHI | yueH-
Hoe nocodue / E. B. Epmoanaesa, M. C, Aguy-
pung, E. C. Mnsuua ; Baagnvupexnii rocysap-
CTBenubll yuusepenrer (Bal'y) — Bnagumup
¢ Baagnmupexuit rocysapersenustii yinsepei-
Ter (Bial'Y), 2010 .— 104 c. : i, TaGn.

0739.pdf

Hononuuresnsuas autepaTypa

1. Tpapenn, B. . Opranuucckas xumius. B 3 . 2020 hitps://www . studentlibrary.ru/boold/ ISBN978500
T.1: yuebroe nocobue na syson / Tpasens B. 1017462.html

®D. - 7-e u3n. - Mocksa : Jlabopatopus 3Hanmii,

2020, -401 c.

2. Tpasenb, B. &, Oprannueckas xumus, B 3 1. 2020 https://www studentlibrary.ru/book/[ISBN978500
T. 11 : yueGunoe nocobue nns Byaor / Tpaschnb 1017479, himl

B. . - 7-e 3. - Mockea : JTaGopaTopus 3Ha-

auit, 2020, - 550 ¢. - Pexxnm noctyna ; no nog-

TTHCKe.

3. Tpasenn, B. ®. Opramndeckan xumuns, B 3 1. 2020 https://www.studentlibrary.ru/book/ISBN978500
T.III : yuebuoe nocodue ns sysos / Tpasens 1017486.html

B. ®. - 7-e u3;1. - Mockea : JlaGoparopus 3Ha-

anif, 2020. - 391 c. Cherem, TpeGonanis:

Adobe Reader XI ; vxpan 10", (YueGuur as

BhicuIeii mKobl) - ISBN 978-5-00101-748-6.

4.Tpagenw, B. &, 3agauu no opranuuecxoi 2020 https://www . studentlibrary.ru/book/ISBN978500
xumui ; yuebnoe nocobue / Tpapens B. @, | 1018957 html

Cyxopykor A, IO. | [oxapekas H. A. - 2-¢

n3a. - Mocksa : JlaGoparopus suaunii, 2020, -

267 c.

5. Crenanoe, M. B. PelieHne THIOBBIX 3a/1ay 2013 https://www.studentlibrary.rw/book/ISBN978570

110 0])]‘{1HI-!‘-I{':CK0]I1 XHUMHH A0 PAaBIHYHBLIX
IIaccoB coeauuennii : meton. ykasauns / M. B.
Crenanos, J1. A. Xmapuesa, E. A. Sxymesa, E.
B. beictpuuxan, A, M. Tony6es. - Mocksa ;
Maparenserse MI'TY nu. H. 3. Baymana,
2013.-6Y c. - ISBN 978-5-7038-3688-0
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6.2. Iepuoanyeckue usganus

1. Xypuan opranmyeckoii xumun, CI16.: Hayka. ISSN (PRINT): 0514-7492. Mimnaxt-hakrop
(PMHLI): 0,848

6.3. Uutepuer-pecypceel

1. https://www.chem?2 |.info/info/1920487/
2. https://wiki2 ore/ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCIHHIIIUHBI

Hnst peannsannyu naHHO# AMCLHMIIMHLL MMEIOTCS! CIICLMAIbHBIE MOMEIICHHS /LS NPOBEICHUA
SAHATHH JICKIMOHHOTO THIIA, OCHAIIGHHBIC MYIHTHMEIMIHBIM oGopynosannem. JlaGopatopubie
PabOThI IPOBOASTCS B CIEUMATH3NPOBAHHON 1abOPATOPHH OPraHHYECKOil XHMHH,

Jlabopartopusi opraHuueckol XHMHM OCHAILECHA cinenyronmM oGopyaoBaHueM: mkad
BBITSDKHOM; wikadp  cywmseeii  IC-80-01  CIIV: pegpakromerp HPD-454 B2M; Becsr;
anannrrueckne SCL 1505 npubop Baxyymuoro ¢unsrposanns IB®D 35-HB; KonOoHarpesaTenn
LOIP LH-250; 6amst macisiHO-Iiecyanas siexTpUueckas; Gams s rops4ero  (hHILTPOBAHUS,
Tepmoctar LW-4; romorenusatop MPW-324; ycrpoiicTBo NMpoCyLIHBaHms XHMHYCCKON IIOCY/IBI
3KPOC 2000; KOMIIEKT XMMHUYECKOI] NOCYAbI U PEAKTHBBI.

IlepeueHs HMEIOUIErOCA JIMIEH3MOHHOTO NPOrpaMMHOIO  ofecrieuenus: Windows %
Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 659023 16
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PaGouyro nporpammy cocraBun Epmosaesa E.B., nouest 7

(PHO, 10mKHOCTh, MOANHCH) ”
Penensent ﬁ/
(npenctaButens paboromaress) ren.gupexrop OO0 «AnactlIVy» Pomanos C.B. <

(mecTo paGoTsl, AomknocTs, PHO, nomnucs) /
[Iporpamma pacemorpena 1 o00peHa Ha 3aceaHny KadeIphl XUMHUECKHK PEXHOIOTHiT

[IpoTokon Ne __ / ot 30 .48 2p2/ rona
3asenytomuii kadenpoit XT IManos I0.T.

(OO, noxnucy) <«
Pabouas nporpamma pacemoTpena u onobpena
Ha 3acellaHHH y4eOHO-meToanveckol komuccuu Hanpasnenus 04.03.01 Xumus

[potoxon Ne /0 or R45.04. 202 /rona B
[Tpencenarens komuccun Kyxtun b.A., 3as.kadeapoil xumun &/J&jfﬁwﬁ{/

(PHO, ﬂomiu-locr%onnlrm/h)
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JUCT IIEPEYTBEPKJIEHUW
PABOYEN ITPOTPAMMBI IUCLIATITUHBI

Pabouas nporpamma ogoGpena na 20 /20 yueOHElii roga

IIporokon 3acenanns kadeapsr No oT roga

3asenylonwmii kadeapoi [lanos 10.T.
Pabouas nporpamma ono6pena Ha 20 /20 yueOnbIil rona

[Ipotokon 3acenanns xadeapnr Ne oT roga

3apenyrommii kadeapoi Ilanos 10.T.
Pabouas nporpamma ogobpena na 20 {20 yueOHbIH roga

[Tporoxou 3acenanus kadeapsr Ne or rona

3aBeayromuuii kadeapoit [Tanoe 10.T.
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JUCT PETMCTPALIMM U3MEHEHMIA
B pabouyro nporpaMMy micuumnnbl Opeanuueckas Xumus
08pasoBaTenbHOI IPOrPaMMbI HApaBaeHHs NOAroToBKM /8.03.01. Xumuveckasn MexXron02UA,

HAIPABICHHOCTD: Texnonoeus i nepepabomra noaumepoe (6axaraspuant)

Homep BHecenbl H3MeHeHNs B yacTH/pasiensl Henonunrens OcuoBanne
H3MEHCH U pabodeil nporpammbl o0 (HOMep 1 garta mpoTokoa
3ace/laHus Kadenpot)
1
2
3asenyromuit kadeapoii / ITanos 10.T.

Hodncs PO



