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Pacnpeneneﬂne YacCoB JUCHMILVIMHBI IO CeMeCTPpam

Cemectp
(<Kypc>.<CemectpHa| 5 (3.1) 6 (3.2)

Kypee>) Htoro

Henens 17 3/6 17 2/6

Bup sanstuii v PIT p PIT v PIT

Jlexunu 64 |64 |64 |64 |[128 |128
JlaGopaTopHbie 9% |96 |96 [96 192 |192
IpaxTuueckue 32 |32 |32 |32 |64 |64
Uroro ayx. 192 |192 [192 (192 |384 |384
KonrakTHas paboTa 192 192 (192 |[192 |384 |384
Cawm. pabora 60 |60 |60 |60 [120 |120
Yacel Ha KOHTPOJIb 36 [36 |36 |36 |72 |72
Hroro 288 | 288 |288 [288 [576 (576
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1. HEJIX OCBOEHUA U CIUIIJINHbI

1.1 Ilem; HU3YyUCHUS JUCHUIIIINHBI «Opl"aHI/I‘ICCKaH XUMUS» 3aKIII0YACTCA B CUCTEMATHU3allud U IPUMCEHCHU N 06IHI/IX 3aKOHOB
CTpPOCHUS N CBOIICTB OpPraHn4CCKuX COCHI/IHGHI/Iﬁ, HyTCfI CHHTE3a Pa3JIMYHBIX KJIACCOB OPraHN4YC€CKUX BECUIECCTB, MEXaHNU3MOB
XUMHUYECCKUX IPOLECCOB, a TAKKE BO3MOYKHOCTEH MCITOJIb30BAHUS OPraHn4eCKnux COGZ[I/IHGHI/Iﬁ B Pa3JIMYHBIX OTPACIIAX
HapoaHOIo X03sicTBA.

1.2) 3amauamu Kypca sSBISOTCS: -

1.3| ocBOGHHE TEOPETUIECKOH YacTH Kypca: KiacCH(pUKauy, HOMEHKJIATYPhl, H30MEPHH OPTraHNYECKUX COCIMHEHHIH;-

1.4 uzyueHne pU3MIECKUX U CHEKTPAILHBIX CBOHCTB OPraHHYECKHX COCMHCHUI;-

1.5| m3y4eHne 3eKTPOHHOTO CTPOEHHS OPTaHMYECKUX COSIMHEHHI;

1.6| -nporHo3upoBanue PU3NIECKUX, XUMHUECKHX, CIIEKTPAJIbHBIX CBOWCTB;-

1.7 IIPOTrHO3UPOBAHUC peaKHI/IOHHOﬁ CHOC06HOCTI/I, MCXaHHU3MOB peaKuMﬁ, METOJAO0B CUHTE3a OPraHNYCCKUX COCHHHGHHﬁ;-

18 H3YUCHUC XUMHUYCCKUX CBOMCTB OpraHn4eCKux COCHHHGHHﬁ;-

19 an06peTeHHe 9KCIIEPUMCHTAJIbHBIX HABBIKOB OPraHNUYCCKOI0 CUHTE3a:

1.10 I/IHCHTI/IQ)I/IKHHI/II/I OpPraHNu4CCKuX COG,Z[I/IHCHI/Iﬁ NOCPEACTBOM BJIEMCHTHOI'O, Q)yHKHI/IOHaJ'H)HOFO 1 CIEKTPAJIbHOTO aHaJIn3a.

1.11 O6yf{ar0mnecs{ JOJDKHBI BIIaACTh MMOHSITUHHBIM afropaTom OpFaHH‘IeCKOfI XHUMUH, IIPAaBUIIbHO OPUCHTUPOBATHCA B
Pa3IMIHbIX XUMHUYCCKHUX MMpOoHecCax, MEXaHU3MaX OCHOBHBIX XUMHUYCCKUX peaKHHﬁ, HUMETH NMPEACTABIICHUSA 00
3J'IeKTpOHHOﬁ u HpOCTpaHCTBeHHOfI TCOpUHN OPTaHUYCCKUX peaKuMﬁ, Ha OCHOBC 3HeKTpOHHOI71 CTPYKTYPBbI IIPOTHO3UPOBATH
PCaKIUOHHYIO CIIOCOOHOCTH HOJ'II/I(l)yHKIlI/IOHaJ'H)HLIX ¥ OHOJIOTHYECKH aKTUBHBIX COCﬂHHCHHﬁ.

1.12| JTabopaTtopHbIe 3aHATHS HAIPaBJICHBI HA SKCIIEPUMEHTAIBHYIO IPOPAOOTKY TCOPETHYESCKHUX 3HAHUH O CBOMCTBAaX M METOAAX
CHHTE3a OT/EJIbHBIX KJIACCOB OPTaHUUECKUX COSIUHEHUH, OTyUYCHUE HABBIKOB IPAKTHUECKOM PabOThl C OPraHN4eCKHUMU
BEIIeCTBAMH, XUMHIECKOH ITOCYIOH 1 IPHOOPaMH.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

uxi (pa3zgen) OOIL: b1.0.04

2.1 TpeboBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOLIErocsi:

2.1.1| AmanuTinyeckas XUMHS

2.1.2) Xumust okpysxaromei cpeabl

2.1.3| Heopranudeckasi XuMus

2.1.4 TInanuposaxue u 00paboOTKa pPe3yIbTaTOB XUMUYECKOT0 SKCIIEpUMEHTa

2.2\ IncuunauHbl 1 IPAKTHKH, AJ15 KOTOPBHIX OCBOEHHE JAHHOI TUCHUTLIMHBI (MOXYJIs1) HEO0X0IMMO KaK
npeauecTBYoIee:

2.2.1) BEICOKOMOJIEKYJISIPHBIE COCANHEHNS

2.2.2| AHanu3 NpUpPOIHBIX U TEXHOTCHHBIX 00HEKTOB

2.2.3| Xumus Hetr

2.2.4) OcHOBBI XpoMaTOTpahUIECKUX METOIOB

2.2 .5 Xumuueckast TEXHOJIOTHS

2.2.6| [Tpon3BoaCTBEHHAS IPAKTUKA, MPEATUIUIOMHAS TPAKTHKA

2.2.7|TToaroToBKa K MpoIeAype 3aIUThI M 3aI[1Ta BEITYCKHOM KBATU(HUKAIIMOHHOH paboThI

3. KOMIIETEHLINHA OBYYAIOLETOCS1, POPMUPYEMGBIE B PE3YJIbTATE OCBOEHHWS JUCLUATIIMHBI
(MOJYJIST)

IK-1.1: [TpoBoAUT NepBHUYHBIN MOUCK HH(POPMAIMH N0 32TaHHOI TeMaTHKe XUMUYECKOH HATIPABJIEHHOCTH, popmyInpyeT
BBIBOJbI 110 Pe3yJIbTATAM HX aHAJIHM32

OIIK-6.1: IIpeacraBisieT pe3y 1bTaThbl padoThl B BH/€e 0TYETA HA PYCCKOM SI3bIKe

OIIK-6.2: IIpeacTaBisieT HHPOPMAILMIO XUMHUYECKOI'0 COIEP:KAHHS € Y4eTOM TpedoBaHMii Oud.1morpaduyeckoii KyIbTypbl

OIIK-6.4: ToTOBUT NPE3eHTAIUIO N0 TEMe PA0OTHI H NMPEICTABJSAET €€ HA PYCCKOM WJIM AHTJIMICKOM SI3bIKAaX

OIIK-2.1: PadoTaeT ¢ XUMMHYEeCKHMH BelleCTBAMHY € COOJII0JeHHeM HOPM TeXHHKH 0€30MacHOCTH

OIIK-2.2: BiageeT HABBIKAMH CHHTE3a BelleCTB H MATEPHAJIOB Pa3JIMYHOI MPUPOIbI

OIIK-2.3: IIpoBoaAMT onpeze/ieHUe COCTABA, CTPYKTYPHI H CBOWCTB BeLIeCTB Pa3IMYHON MPUPOIbI 1 MATEPHATIOB HA HX
OCHOBe

OIIK-2.4: BnageeT HaBbIKAMH PaGOTHI HA HA CEPHITHOM Y4eOHOM M HAYYHOM 000PYI0BAHUHM /ISl HCCJIeTOBAHMS CBOWCTB
BelleCTB H MAaTepHAJIOB, a TAKIKE MPOIECCOB ¢ UX YUACTHEM

OIIK-1.2: AHaIM3UpPYeT pe3yJbTaThl XHMHYECKHX IKCIIEPUMEHTOB, HA0II01eHUi1, U3MePeHHil, a TAK:Ke Pe3yJIbTaThl PacieTOB
CBO#iCTB BelIeCTB H MATepPHAJIOB

OIIK-1.1: MUcnonb3yeT TeopeTHYecKHe OCHOBbI TPAJAULMOHHBIX H HOBBIX Pa3e/10B XMMHH

OIIK-1.3: ®opmyaupyeT 3aKJII0YeHUs U BBIBOJBI 110 Pe3yJIbTATAM aHAIH3A JIMTEPATYPHBIX JaAHHBIX, COOCTBEHHBIX
IKCINEPUMEHTAIBHBIX H PACYETHO-TEOPETHYECKNX PAGOT XUMHYECKOH HANIPABJIEHHOCTH




VYK-1.1: AHanu3upyeT 3aj1a4y, BblieJIsisi ee 0a30Bble COCTABJISIONINE

YK-1.2: Onpenensier u paH:KUpPYeT HH(OPMALNIO, TPEOYEMYIO ISl pEeLIEHUsI TOCTABJIEHHOU 321241

YK-1.3: OcyuecTBisieT OMCK HH(pOpMAIMHu /151 pelieHHs] IOCTABJIEHHOM 32/1a4H M0 Pa3JIMYHbIM THIIAM 3aIPOCOB

B pe3yabTaTe 0CBOCHHS AMCUUILIMHBI 00y4YalOLIUIiCS A0JKEeH

3.1

3HaTh:

3.1.1

~TCOPETUYCCKUEC OCHOBBI TPAAUITMOHHBIX 1 HOBBIX Pa31€JI0OB XUMUU;

3.1.2

METOABI OCYIIECTBIICHUSA ITOUCK HH(bOpMaHHH IS pCIICHUA MTOCTaBJICHHOM 3a/1a4H1 110 Pa3IMIHbIM THUITAM 3aIIPOCOB;

3.1.3

-METO/Ibl OIIPEIETICHUS COCTaBa, CTPYKTYPbI U CBOMCTB BELIECTB pa3IMYHOM IPUPOABI U MaTEPUAJIOB HA X OCHOBE;-

3.14

oIpezeNeHre U PAHKUpOBaHHe HHPOpMaLUK, TPeOyeMOii JUTsl pelleHusI IOCTABICHHON 3a1a4y;

3.1.5

3.1.6

Ba)kKHEHIINE IMPOMBIIIJICHHBIC U naGopaTopHLIe METOJbI NOJTYYCHHSA OCHOBHBIX KJIAaCCOB OPraHUYC€CKUX BCIICCTB;-

3.1.7

IpUCMbI aHaJIn3a, 0606HI€HI/I$I, CuCTeMaTUu3aluy, MIaHUPOBAHU SKCIICPUMCHTA.

3.2

YMmerh:

3.21

-~OCYLICCTBJIATH IIONUCK I/IH(i)OpMaIII/II/I JUISL pCIICHUA MOCTaBJICHHOM 3a/1a4M 110 pa3JIMYHbIM THUIIaM 3aIIpOCOB;-

3.2.2

MpeACTaBIATh PE3YJIbTAThI pa60TI>I B BUJI€ OTUCTA Ha PyCCKOM SI3bIKE;

3.2.3

-aHAJIN3UPOBATh PE3YJIbTAThl XUMHUYCCKUX IKCIICPUMEHTOB, Ha6J’IIO}.'[€HPIﬁ, HSMCpGHHﬁ, a TaK¥Xe pe3yJIbTaThl paCu4€TOB
CBOMCTB BCUICCTB U MaTCPUAJIOB;

3.24

-(opMyIUpOBaTH BEIBOBI IO PE3YJIbTATAM HX aHAJIN3a;-

3.25

TOTOBUTH TPE3CHTALINIO 110 TEME pa60Tr>1 U IIPCACTABIACT €€ Ha PYCCKOM HUJIN AHTJIHACKOM SA3BIKAX;

3.2.6

AHAIIM3UPYCT 3aga4y, BBIACIIAA €€ 6a3oBbIE COCTaBJIAIOIINC,

3.2.7

3.2.8

-(opMyIMpPOBaTh 3AKIIOUEHHS M BEIBOJIBI 110 Pe3yJIbTaTaM aHAJIN3a JINTePATYPHBIX TaHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHIECKHX PA0OT XUMHIECKON HAIPABJICHHOCTH.

3.3

Baagers:

331

-HaBBIKAMH pabOTHI HA Ha CEPUIHHOM y4eOHOM M HayYHOM 000pYJOBAaHUH /ISl HCCIIEIOBAHHS CBOVICTB BELIECTB U
MaTepHajoB, a TAKKe MPOLECCOB C UX yUaCTUEM;-

3.3.2

HaBbIKaMU CMHTE3a BCUICCTB U MaTCPUAJIOB pa3anH0171 TMIPpUPOABI;

3.33

-HaBbIKaMH pa6OTbI C XUMHUYCCKHMHU BEIICCTBAMU C CO6J’[}O£LCHI/IGM HOPM TCXHUKHU 6630H3CHOCTI/I;'

3.34

HaBbIKaMU IPEICTABIATh HHPOPMAIMIO XMMUUECKOTO COAEPKAHUSA C yIeTOM TpeOoBaHU 6MOIHOrpadhuecKoi KyJIbTypbl;

3.35

-TeXHUKOUN OKCIIEPUMCEHTA B OPTaHUYECKOM CUHTC3EC, IPUEMaMU BBITIOJIHCHUS SKCIICPUMEHTA 110 3aﬂaHHOﬁ nporpamme.

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIIMHBI (MOAYJIST)

Kon HaumenoBanne pa3nenoB u TeM /Bua | Cemectp /| YacoB | Kommeren- | JIntepaTtypa IIpumeyanue
3aHATHS 3aHsITHA/ Kype 10101
Pa3znen 1. Tunbl cBs3eii,
NMPOMEKYTOYHbIE YACTHIIBHI B
OpraHM4ecKUX peaKkuusx.
JuekTpoHHbIe 3¢ pexThl, Kucaorsl n
OCHOBaHHA
11 (OCHOBHBIE [10JI0KEHUS TEOPUHU 5 [§ OIK-1.1 [JIT.TJIT.2 JIT.3
XUMHYECKOTO CTPOCHUS OPTaHIIECKUX OIIK-1.3 [JI1.4 J11.5 JI1.6
coeuHeHnH. TUTIBI XUMUYECKUX CBsI3eH OIlK-2.3 |JI1.7 JI1.8 JI1.9
B OpraHMYECKUX coeanHeHusx. /JIex/ JI1.10
J1.11J12.1
J12.2J12.3 J12.4
J12.5J12.6
JI2.7J13.1 JI3.2
JI3.3J13.4 J13.5
JI3.6 J13.7 JI3.8
J3.9
24 35
1.2 OCHOBBI 9KCIIEPUMEHTAILHON TEXHUKU 5 8 OIIK-2.1 JI1.6 JI1.10
npu padote B nabopaTopuu OIIK-2.4 J1.11J12.1
opranuieckoit xumun. /J1ad/ OIIK-6.1 |JI2.3 J12.4]13.4
OIIK-6.2 JI3.6 JI3.7
MK-1.1 32 26




13 CTpyKTypHasi, IPOCTPAHCTBEHHAS 1 4 OIIK-6.2 YK | JI1.6 J11.10
onTtuyeckas uzomepus. [Ipeacrasiaenue o -1.1VK-1.3 | JI1.11J12.2
MOJIEKYJSIPHBIX OPOUTAIISIX, THITBI MK-1.1  [J12.5 J12.7J13.1
rudpuau3anny opouTaneld aToMoB JI3.3J13.5J13.8
yraepoaa. MHAyKTUBHBIA U ME30MEPHBIH 23035
s¢dextsl. [ToHsTHE O PE30HAHCHBIX
crpykrypax. /Ilp/

14 IpencraBneHue 0 MOJIEKYISAPHBIX 6 OIIK-6.2 JI1.6 JI1.8
opOuTansix, TUIbI THOPUIU3ALUY OIIK-6.4 YK JI1.10
opbuTaeit aTOMOB yTJIepo/Ia. -1.2 JI.11J12.2
WHyKTUBHBIN U ME30MEPHBIH 3P PEKTHI. J12.5J12.7)13.2
[lonsiTHEe 0 pE30HAHCHBIX CTPYKTYypax. JI3.5J13.9
[Ipencrasnenue o MexaHU3MaX D3 54
XUMHYECKHUX PeaKIni.

I'ereponuTHyuecKuii ¥ TEMOTUTHIECKHUI
paspsiB cBsizeld. KnucnoTs! u ocHOBaHMS
/Cp/

Paznen 2. OcHOBBI CTEpeOXMMHH.
OnrTuyeckasi H30MepHsi OPraHMYeCKUX
COCMHEHHIA.

21 CrpyKTypHas, IPOCTPaHCTBEHHAS U 4 OIIK-1.1 [JI1.2J11.6J11.8

onrtudeckas uzomepus. /Jlex/ OIIK-2.3 JI1.10
OIIK-6.2 VK| JI1.11J12.3
-1.1 J12.4J13.2 J13.6
J3.9
2254

2.2 IIpencrapnenue o MOJIEKYJIIPHBIX 4 OIIK-6.2 YK|JI1.1JI1.4 J11.6
OpOUTAIISAX, THIIBI THOPHIU3AIIHH -1.1YVK-1.3 JI1.10
opburaieii aToMOB yriepoa. MK-1.1 J1.1112.2
WHyKTUBHBINA 1 Me30MepHBIH 3()(EeKTHI. JI12.5 J12.7J13.1
TlonsiTHE O pE30HAHCHBIX CTPYKTYpax. JI3.3J13.5J13.8
TIpencraBieHne o MexaHU3Max D556
XUMHYECKUX peakuii. Kucimorsr n
ocHoBanus /I1p/

2.3 MeTozabl OYUCTKH U HACHTUUKAIIMN 8 OIIK-2.1 JI1.4 J11.6
OpTaHMYECKUX COSAMHEHUN: OTpeielieHIue OIIK-2.4 JI1.10
TEMIIepaTyphl TUIABJICHUS HaQTaIMHA; OIIK-6.1 JI1.11J12.1
oTpezieNieHIe TOKa3aTeNs MPEeTOMIICHUS OIlK-6.2 |J12.3J13.4 J13.7
TOJIyOJ1a; IPOCTast IEPErOHKa BOABI U MK-1.1 92 95
aTMoc¢epHoM nasnenuu; /JIab/

2.4 DnekTpoduibHbIe, HyKICOPHUIbHBIC 1 6 OIIK-6.1 JI1.6 J11.8
paavKaIbHBIE peareHThl. TUIIBI IpOMe- OI1K-6.4 YK JI1.10
JKYTOUHBIX YaCTUII: KAPOOKATHOHBI, -1.3 JI1.11J12.1
KapOaHHOHBI, paguKaibl. [loHsITHE O J12.2 J12.5
HepexoaHoM coctossHuu. /Cp/ J12.7]13.3 JI3.5

JI3.8 J13.9
23 24 35
Paznen 3. Auukianveckue
YIJIEBOOPObI. AJTKAHBI, AJIKEHBI,
aJIKaueHbl, AJTKHHBI.

31 T'omosnorudeckuii psim. Mzomepust. 12 OIK-1.1 [JI1.1J11.4J11.6
Homenknarypa. Kordopmarmn ankaHoB. OIIK-1.2 JI1.10
IIpoexnuu Hetomena. Haxoxnenue B OIIK-6.2 JI1.11J12.3
npupoze. CriocoObl osryueHHs ajJKaHoB. J12.4 J12.5
XuMndeckue cBoWcTBa. MexaHn3Mbl JI2.7J13.1 JI3.6
peaxumii. /JIex/ 33 55

3.2 I'omonorudeckuit paa. Mzomepus. 6 VK-1.1VK-| JI1.6JI1.8
Homerknarypa. Kondopmaryu ankaHoB. 1.2VK-1.3 JI1.10
Haxoxnenune B mpupozae. CriocoOsbl IIK-1.1 JI1.11J12.1
MOJTyYEHUS AJIKAHOB. XHUMUYIECKHE JI2.2J12.5
cBOlcTBa. MexaHn3M cBOOOIHO-paIn- JI2.7J13.2 JI3.5
KaJIbHOTO 3aMEILEHUs B allkaHax. KpekuHr JI3.8 JI3.9
AIKaHOB (TEPMHYECCKUN U 22 95

Katanuruyeckui). /Ip/




3.3 MeTozabl OUUCTKH U HACHTUUKAILIMN 8 OIlK-2.1 |JI1.1JI1.6 JI1.8
OpraHUYECKUX COEIUHEHUI OIIK-2.4 JI.11J12.1
KpHCTAITH3a1Us OEH30MHOM KHCIIOTHI U3 OIIK-6.1 |JI12.3 JI2.4J13.1
BOJIbI; BO3TOHKA MT-O¢H30XMHOHA; /J1ab/ OIIK-6.2 |JI3.4J13.6 J13.7

MK-1.1 24 36

34 Asxensl. ['omonoruueckuit ps. 10 OIlK-2.1 [JI1.1J11.4J11.6
Howmenknarypa. M3omepus. CriocoOsl OIlK-2.3 JI1.10J12.1
MoJy4yeHus ankeHoB. OleHKa OIK-6.1 VK| JI2.2J12.5
CTaOMIIBHOCTH aJIKEHOB. XMMUYECKUE -1.3 JI2.7J13.2 J13.3
CBOWCTBA AJIKEHOB. AJIKUHBI (AIIETHIICHBI). JI3.8
Howmenknarypa. Ilpupona  TpoitHoi 0133
YIIIEpO-yTIIepOJHOM CBA3Y, SP-THOPUIHOE
COCTOsIHME aToMa yriaepoaa. CrocoObt
MO YEHUS alleTHIICHOB. X MUYECKHE
cBoiictBa. /Cp/

Paznen 4. 'asioreHNpou3BoOAHbIE
yriesogoponos Peaknun

HYKJ1e0(HIBHOTO 3aMelIeH s Y
HACBIILEHHOI'0 ATOMA YyIJjiepoja.

4.1 AnudaTnyeckue raloreHIpou3BOAHbIE. 8 OIIK-1.1 |JI1.1JI1.2JIL.5
Howmenknarypa u nuzomepus. CriocoOs OIIK-1.3 JI1.6
NOoJy4eHus. XMMUYECKHE CBOMCTBA. OIIK-6.2 JI1.10J12.1
Apwnranorenuasl. [lomyuenne. Paznmuane B JI12.3 J12.4J13.1
MIOABM)KHOCTH TaJIOTeHa B OCH3MI- U J13.3
(enunranorenunax. /Jex/ 9395

42 Peakiun HykI1€0(MIEHOTO 3aMELICHUS 4 VK-1.1 VK- [J11.2 JI1.5 JI1.6
rajoreHa. MexaHu3m HyKJIeo(QHILHOTO 1.2VK-1.3 JI1.10J12.1
3aMeIleHNs Y HaCBIIIEHHOTO aToMa [K-1.1 J12.4 J12.7J13.2
yriepoza (SNI u SN2). Dueprernuecknit JI3.8 J13.9
npoduis peakiuu. KapOokaTHOHBL 0154
®dakTophl, 00eCTIeYnBaIOIINE UX
cTabunbHOCTD. [leperpynnuposka
KapOokaTHOHOB. CTEPEOXUMHS PEaKIIUi
HyK/I1eo(mIbHOTO 3amenieHus. Peakuun
smuvuaApoBanus E1 u E2 (Mexanusm).

Mp/

4.3 MeTobl OUUCTKH U UACHTU(GUKAIIMN 8 OIIK-2.1 |JI1.2J11.5]J11.6
OpTaHWYECKUX COCAUHEHUHN DKCTPAKIMA OIlK-2.4 JI1.10J12.1
-Ha)TOJNIa M3 BOJHOTO PacTBOpa OIIK-6.1 |JI12.4 JI2.5]13.4
MIPOMWIOBBIM CIIUPTOM; aHAJIN3 KpacUTeIel OIIK-6.2 JI3.6 JI3.7
METOJI0M TOHKOCJIOHHOI XpomaTorpaduu MK-1.1 35 56
/J1ab/

44 IonsTre 0 HyKI€O(UIBHBIX areHTax. 6 OIK-6.1 |JI1.1JI1.2JI1.5
HyxeoduspHOCTS 1 OCHOBHOCTD. Peakimu OIIK-6.4 YK| JI1.6 J11.8
HYK/I€0()MIBHOTO 3aMelIeH s TaloreHa. -1.3 JI1.11J12.1
OHepreTudeckuii npoQuib peaxiyu. JI2.3 J12.5
3aBUCHMOCTb MEXaHU3Ma HYKJIEO(QUIEHOTO JI2.7J13.1 JI3.3
3aMEIEHNUs OT CTPYKTYPBI HCXOAHOTO JI3.8J13.9
coeMHeHHs (3JIEeKTPOHHbIE U 22 54
MPOCTPAHCTBEHHBIE (DAKTOPBI),

HYKJI1€0(HUIBHOCTH peareHTa, Mpupo.Ibl
yxoJsmielt rpynisl, pactBopurenst. /Cp/
Paznen 5. HukinoaakaHsl 1 UX
NPOU3BO/IHbIE

51 Howmenxknarypa. Buast usomepuu B 4 OIK-1.2 [JI1.1J11.2J11.5
LUKJIOAJIKaHaX (pa3Mep LMK, YUCIIO U OIIK-1.3 JI1.6 JI1.8
B3aMMHOE TOJIOKEHHE 3aMeCTUTeNeH: OIlK-2.1 JIT.11J12.1
cTepeonsoMepust). Y CTOHUMBOCTD LIUKIIOB. OIIK-2.2 J12.2J12.3
CrniocoOb1 ony4enusi. CpaBHEHHUE OIlK-2.3 |J12.4J713.2J13.3
XUMHUYECKUX CBONCTB IIUKJIOAJIKAHOB, OIlIK-2.4 JI3.5J13.6
QIKAHOB U aNKeHOB. /JIex/ 33 55




5.2 Huknoankansl. Homenknarypa. Bus YK-1.1 VK- |JI1.1J11.3 J11.5
M30MEPUHU B HUKIIOAJIKAaHAX. Y CTOMYUBOCTD 1.2VYK-1.3 J1.8
uKI0B. Hampspkenue: yriosoe u MK-1.1 JI1.10J12.2
TOpcHOHHOE. OCHOBBI KOH(POPMALIUOHHOTO J2.3J12.5
aHanu3a. CriocoObl NOTyueHUs J12.7]13.3 JI3.5
LUKJIOAIKAHOB. XUMHUYECKIE CBOWCTBA 3.8
LIMKJIOAJIKaHOB. BiysHue pazmepa nukiia Ha 01092
CBOMCTBA LUKIIOAJIKAHOB. XapakTep cBs3ei
B mukutonponane. /IIp/

5.3 IMonyueHne ¥ XMMUYECKUE PEAKLIUH OIIK-2.1 |JI1.3J11.5J11.8
ankeHos /J1a6/ OIIK-2.4 JI1.10J12.1

OIIK-6.1 |JI2.4J13.1 JI3.4
OIIK-6.2 JI3.6 JI3.7
MK-1.1 25926

5.4 IMuxmoankamsl. Homenknarypa. Bumst OIIK-6.1 |[JI1.1J11.3J11.4
HW30MEPHH B IMKJIOAJIKAHAX. Y CTONYMBOCTh OIIK-6.4 YK JI1.5
nukioB. HamnpspkeHue: yrioBoe U -1.3 JI1.10J12.3
TopcroHHOe. OCHOBBI KOH(POPMALIOH HOTO J12.5J12.7J13.2
aHanuza. Kondopmaruu nukiorekcaHa. JI3.5J13.8
CriocoObI MOJTyYCHHUS INKIOATKAHOB. 32 54
XUMHUECKHE CBOMCTBA IIUKJIOATIKAHOB.

BrnusHue pasmepa KKIa Ha CBOMCTBa
[MKIIOATTKAaHOB. XapakTep CBs3eH B
mukionponane. /Cp/

Pazgen 6. Couptsl. [IpocTbie 3¢gupsbl.
Peakuuu 3JJMMHHHPOBAHUS

6.1 O/IHOaTOMHBIC TIPE/ICib- HBIC CITUPTHI. OIIK-1.1 |JI1.1J11.3JI1.5
I'omonorugeckuii psa. Homenxkiarypa, OIIK-2.3 J1.8
n3oMepHst. MeTo/Ibl TIOTyYeHHsI CITHPTOB. OIIK-6.2 JI1.11J12.3
duznyeckrue CBOMCTBa. XUMHUUECKUE J12.6 J12.7J13.2
cBoiicTBa. Oxucnenue cnuptoB. CpaBHEHNE JI3.3J13.8 J13.9
CBOWCTB NEPBUYHBIX, BTOPUYHBIX U 93 35
TPETUYHBIX CIUPTOB. /JIek/

6.2 OpnHOaTOMHBIE IIpeebHbIE CITUPTHI. VK-1.1 VK- [JI1.1J11.3 J11.5
I'omonorugeckuii psa. Homenxiarypa, 1.2VK-13 | JI1.8J11.10
n3oMepust. MeTOo I IOy IeHHUS CITUPTOB. MK-1.1 JI.11J12.3
CuHTe3 ¢ noMouIblo peakTuBa ['puHbspa. J12.4 J12.6
Acconmanusi, BOJOPOIHAS CBSI3b, JI12.7J13.2 JI3.3
KHMCJIOTHOCTb CIUPTOB. PHU3HUECKHE JI3.5J13.8J13.9
cBoiicTBa. XuMudeckue cBoiicta. /Tp/ 21 95

6.3 Peakiuu Jlunbca-Anbaepa (IMeHOBBIH OIIK-2.1 JI1.4 J11.5
cunte3). CUHTE3 aAyKTa aHTpalleHa ¢ OIIK-2.4 J1.11J12.3
MaJICHHOBBIM aHTHIIPpUI0M. /J1ab/ OIIK-6.1 |J12.4 J12.6J13.1

OIIK-6.2 |JI3.4J13.6JI3.7
MK-1.1 32 33

6.4 OnHOaTOMHBIE TIPECIbHBIC CITUPTHI. OIIK-6.1 |JI1.1J11.3J11.5
Xumuueckue cBoiicTBa. Peakiiuu Bogopoaa OIIK-6.4 YK JI1.8
THIPOKCHIIBHOM TPyl (C y9acTHEM -1.3 JI1.10J12.1
OH-cBs13u cIUPTOB), 3aMEIICHNE Ha J12.3J12.4
rayioreH (1moja neiicTBrueM JI12.6J13.1 J13.3
rajoreHBOIOPOJIOB, TAJIOTeHNI0B ocdopa, JI3.5J13.8
XJIOPHCTOTO THOHHIIA), AETUAPATAIIHS. 2335

Oxucnenne ciupros. HenpenensHele
CIUPTHI. AJUTUIIOBBIH CITUPT.
MHoroaromusie cnupTbl.  /Cp/

Pazgen 7. Mera/sioopraHuyeckue
COeTUHEHUS




7.1 Marsuil u nuTUiOpraHuYecKue 4 OIIK-1.1 |JI1.3J11.5JI1.8
coenuaeHust. CrocoObl MOy YeHHS. OIIK-6.2 JI1.10J12.1
IIpencrasnenue o CTpPOEHUH PEAKTHBOB JI2.3 JI12.7J13.5
I'punbspa. Xumudeckue cBOHCTBa. 3.9
Hcnonp3oBaHue B CHHTE3€E APYTHX 21055
3IIEMEHTOOPTaHNYECKUX COCAUHCHHI.

/Jex/

7.2 Crioco6s! nosyuenus. Ilpencrasnenue o 2 VK-1.1 VK- [JI1.1J11.3 J11.4
cTpoeHuu peakTuBoB I'punbspa. [Ipupona 1.2YK-1.3 JL.5
CBSI3M YTIIEPO - METAJUL. XUMHYECKHe [K-1.1 JI1.10J12.1
CBOIi- CTBa: B3aMO/ICHCTBHE C JI2.3 J12.5
MIPOTOHOJOHOP- HBIMU COEIMHEHUSIMU, JI2.7J13.1 JI3.2
raJloreHaMH, KUCIIOPOJIOM, JI3.3J13.5J13.8
raJIOTeHONPOU3BOIHBIMH YTIIEBOAOPOIOB, JI3.9
KapOOHUJIbHBIMH COEIUHEHUSAMU, 23 26
IIPOU3BOTHBIMU KapOOHOBBIX KHCIIOT,

STOKCHAMH U YTTIEKUCIOTOH.
Hcnonb30BaHue B CHHTE3E IPYTHX
3JIEMEHTOOPraHUYEeCKUX coeanHeHui. /TIp/

7.3 Peaxiun lnnbca-Anbaepa (1ueHOBBIH 16 OIlK-2.1 |JI1.1J11.3J11.5
cunTe3). CUHTE3 aJlyKTa aHTpalleHa ¢ II- OIIK-2.4 J1.8
OensoxuHoHOM. /J1ab/ OIIK-6.1 JI.11J12.3

OIIK-6.2 |JI2.4J12.7]13.4
MK-1.1 JI3.6 J13.7
2354

74 MarHuil u nuTHiOpraHuYecKue 6 OIIK-6.1 [JI1.3JI1.4JI1.5
coenuHeHHs. CrocoObl Oy IeHHs.. OIIK-6.4 VK| JI1.8 JI1.10
IpescTaBieHue O CTPOEHHH PEAKTHBOB -1.3 JI.11J12.1
I'punbspa. IIpuposa cBs3u yriepox - J2.3712.4
MeTaul. XUMHUYECKHe CBOWCTBA: JI2.7J13.1 JI3.2
B3aUMOJICHCTBHE C IPOTOHO- JTOHOPHBIMU JI3.8 JI3.9
COEUHEHUSAMH, TaJIOT€HAMU, KUCIOPOJIOM, 23 35
raJOreHONPOU3BOAHBIMU YIIIEBOAOPOIOB,

KapOOHHJIbHBIMH COETUHEHUSMH,
MPOU3BOIHBIMH Kap00- HOBBIX KHCIIOT,
SMOKCHAAMH U YTIIEKUC- JIOTOH.
Hcnons3oBaHue B CUHTE3€ PYTHX
9JIEMEHTOOPTaHMYECKUX coenHeHui. /Cp/
Pa3znen 8. ApoMmaTHYHOCTB.
ApomaTuyecKue yrieBoiopoabl

8.1 Crpoenue 6enzona. opmyna Kekyie. 8 OIK-1.1 |J1.1J11.3J11.4
ApomMaTn4HOCTb. [IpaBuiio Xrokkess. OIIK-1.3 J1.5
Kpurepun apomaruanoctu. [Ipu3naku OIlK-2.1 JI1.10J12.1
apOMAaTHYHOCTH (PEaKI[MOHHAS OIIK-2.3 |JI2.5J12.7]13.2
CIOCOOHOCTB). AHHYJICHBI. OIIK-2.4 JI3.3
ApomMaTn4eckue KaTHOHBI U aHUOHBI. 94 35
KoHJeHCHpOBaHHBIE apOMATHIECKHEe
yIJIEBOAOPOBIL: HadTanuH, GEeHaHTPEH,
aHTpalleH, a3yJieH u ap. /JIek/

8.2 Bensomn, anexTpoHHoe u 4 VYK-1.1 VK- [J11.1 J11.3 JI1.5
MIPOCTPAHCTBEHHOE cTpoeHne. Dopmyna 1.2VK-1.3 JI1.8
Kekyune. [Tonstue 00 apoMaTH4IHOCTH. [K-1.1 JI1.11J12.2
[IpaBuno Xiokkens. DHeprus JI2.3 J12.7J13.3
CTaOMIIN3AIMY APOMATHYECKUX CHCTEM JI3.5
(aneprus conpspxenus). Hebensonnnsie 2136
apoMaTH4ecKue cuctemsl. /IIp/

8.3 BBenenne HUTPOrpyIIbl B OpraHUuECcKoe 16 OIK-2.1 |JI1.4J11.5J11.9
COCIMHEHNE:CHHTE3 HUTPOHA(DTAINHA; OIIK-2.4 JI1.10J12.1
CHHTE3 HUTpoOeH3ona. /J1ad/ OIIK-6.1 |JI2.3J13.1 JI3.4

OIIK-6.2 |JI3.6J13.7J13.9
IK-1.1 34




8.4 HomeHknaTypa u u3oMepus 6 OIIK-6.1 (JI1.3JI1.5J11.9
apoMaTU4ECKUX YIIEBOAOPOIOB pALa OIIK-6.4 VK| JI1.11J12.2
6en3oina. CriocoObl MOTy4YeHUsI. -1.1 JI2.5 J12.7J13.2
XuMH4ecKHe CBOMCTBA: raJlor€HUPOBAHUE, JI3.3J13.5J13.8
CyIb(pHUpPOBaHUE, ATKHIMPOBAHUE, 23 36
arpirpoBanue (peakius Opuens-

Kpadrca). /Cp/

Paznen 9. Peakuuu 3j1eKTpo GUIBHOIO U
HYKJIe0(HILHOTO 3aMeleHns B
apoMaTHYeCKOM psiAy

9.1 Knaccupuxanus peakuuii apoMaTHIECKOro 10 OIK-1.1 |JI1.1J11.3J11.5
3eKTpod b HOro 3amenienus. O6muue OIIK-2.3 | JI1.8J12.1J13.1
IIPEJCTABICHUS O MEXaHU3ME PEAKIIMI. OIIK-6.2 JI3.8
BnusiHue 3aMecTUTeNs Ha CKOPOCTh U 2355
HalpaBJICHHUE IEKTPO(GUIH HOTO
3amenieHus. /JIex/

9.2 CornacoBaHHas 1 HECOTJIACOBAaHHAS 4 YK-1.1 VK- JI1.3 JI1.5
opueHTaiusa. Hurposanue. 1.2TIK-1.1 JI1.10J12.2
T'anorenuposanue. CysbdupoBanue. JI2.5J13.2J13.3
Cynbupyroiue areHTbl. MexaHu3m JI3.5J13.9
peaxuuu. [IpeBparieHust cyyib(Orpymmsl. 3133
AnxunupoBanue apeHoB 1o Opunento-

Kpadrey. /TIp/

9.3 Beenenue cynbhorpymnsi B 16 OIlK-2.1 JI1.4 J11.7
apoMaTH4eCKOe SApPO:CUHTE3 OIIK-2.4 JI1.11J12.3
CyJb(aHUIOBOW KUCIIOTHI, OIIK-6.1 | JI2.7J13.4JI3.6
CHHTE3 HaTaNUHCYIb(POKUCIOTHI OIIK-6.2 J3.7
/J1ab/ IK-1.1 35 26

94 OnekTpodUIbHBIE areHThl. MeXxaHu3M 10 OIIK-6.1 |[JI1.1JI1.3J11.7
ANEKTPODIIHHOTO 3aMEIIEHHUS B OIlK-6.4 YK JI1.8
apOMaTUYECKOM SIPE,IIPOMEKYTOYHBIE -1.3 JI1.1112.1
KOMIUICKCHI, I0Ka3aTeIbCTBA UX J12.3 J12.4J13.1
CyIIECTBOBaHHS. DHEPTETUIECKHHA JI3.2JI13.3J13.5
npoduis peakiuu. PeakimonHas 092 94 35
CHOCOOHOCTD 3aMENIEHHBIX OPTaHUYECKHX
coenuHeHniH. OpueHTalys BCTYIUICHHS
HOBOH  TpYIITBI IPH HAJTMIUU
3aMECTHUTENS B OEH30IbHOM KOJIBIIE.

OpuenranTsl | u |l poga. CormacoBanHas n
HecoryiacoBaHHas opueHranus. /Cp/
9.5 /KI/ 0 OIlK-2.1 (JI1.1JI1.3J11.4
OIIK-2.4 |JI1.5J11.6 JI1.7
OIIK-6.1 JI1.10
OIIK-6.2 JI1.11J12.1
OIIK-6.4 VK| JI2.3 JI2.7J13.5
-1.1TIK-1.1 J3.9
212233524
95 926
9.6 /Ix3amen/ 36 OIK-1.1 |[JI1.1J11.3J11.4
OIIK-1.2 J1.6 J11.7
OIIK-1.3 YK JI1.10
-1.1VK-12 | JIL.11J12.2
J12.4J12.5
J12.6J13.3 JI3.5
J3.8
01923335
26

Pa3zgen 10. KapOoHusibHbIE
coeqMHEeHNs. AJTbIeruabl 1 KeTOHbI




10.1  |Crpoenne, M3oMepus 1 HOMEHKIIATYpA. 12 OIIK-1.1 [JI1.3JI1.4JI1.5
JlaGopaTopHbIe U IPOMBIIUICHHBIE METOIbI OIIK-6.2 VK| JI1.9 J11.10
TIOJTy9EHUS AJIbJIETUIOB U KETOHOB. -1.1 JI.11J12.1
Crpoenne KapOOHMIEHO TPyMIIBI, ee JI2.3 J12.6J13.2
MOJIIPHOCTD U HOJAPU3YEMOCTb. J3.5
Xumuueckue cBoicTBa. /Jlex/ 01353

102 | AnbaobHO-KPOTOHOBAS KOHIAEHCALIUS. 8 VK-1.1 VK- |J11.1J11.3 JI1.5
CrpoeHue KapOOHUIBHOM IPyIIIIbI 1.3 TIK-1.1 JI1.7 J11.8
aJB/ICTHIOB U KETOHOB, €€ MOJISIPHOCTD U JI1.9J12.2 J12.3
HOJApU- 3yeMocTb. CKIOHHOCTD K JI12.5 J12.7J13.3
peaximsM ¢ HyKJieoQuiIaMmu. JI3.8
Heob6xo0auMocTs IPOTOHHOTO KaTaK3a. 24 26
CpaBHEHHE aKTUBHOCTH KapOOHUIILHOM
TPYIIBI B aJbJeTHIAX U KETOHAX.

EHonm3anust aapaeTHI0B U KETOHOB U
MOHSITHE O TAyTOMEpUH. Peakimu
€HOJILHBIX (DOPM - FaJIOTeHHPOBAHUE
QJIBJICTHIOB U KETOHOB, ranodopMHast
peaxuyst. /TIp/

10.3  |Peakumnu OKUCIEHHUs OPTaHHYECKUX 16 OIlK-2.1 |J11.3J11.4J11.7
coeIMHEeHH:0eH30Has KUCIIOTA 13 OIIK-2.4 JI1.8 J11.9
TOJIyOJIa;I-HUTPOOEH30HHAsI KKCIIOTA U3 T1- OIIK-6.1 JI1.10J12.6
HUTPOTOJIYOJIA. OIIK-6.2 |JI2.7J13.1 JI3.4
/J1ab/ MK-1.1 J13.7

9233

10.4 Konnencanus anbIeruioB 1 KETOHOB 10 OIIK-6.1 [JI1.3J11.4J11.7
anudaruyeckoro psaa. KapbonunsHas u OIIK-6.4 YK| JI1.8JI1.9
METHJICHOBAs] KOMIIOHEHTHI. -1.3 JL.1112.1
Kongencupyromye areHTsl. AbJ0NbHO- J12.3 J712.7J13.2
KpOTOHOBas KOHJIEHCALIUA. Y CIIOBUS JI3.3J13.5J13.9
peakuuu, ee Mexanusm. lllenoynoit u 23 05
KHCIOTHBIN Katanu3. Konaencanus
apOMaTUYECKUX AJIBIETUI0B C
COEIMHEHUSMH, UMEIOIIMH I10JBHKHBIN
arom Bogopoaa. Konnen- camust
anpaeruioB u ketoHoB ¢ C-H kucnoramu.

/Cp/
Pa3gen 11. KapOoHoBbIe KHCJIOTBI U HX
NMPOM3BOHBIE

111 Knaccupuxanusi, u3oMepHs, METOIBI 14 OIlK-1.1 (JI1.1J11.3J11.4
CHHTE32a U PEaKIIMOHHAas CIOCOOHOCTb. OIIK-6.2 YK | JI1.8 JI1.9J12.1
Crpoenne kapOOKCHUILHON IPyMIIBI U -1.1 J12.4 J12.7J13.5
kapOokcuiaT-uoHa. OU3NKO-XUMUYECKHE JI3.8 JI3.9
CBOICTBA KHUCJIOT: aCCOILM- allys, D153
nucconuanus. KucimotHocts, ee
3aBUCHMOCTB OT HHIYKTHUBHBIX 3 derToB
3aMECTHUTENIeH, OT XapaKTepa 1 MOT0KCHUS
3aMECTUTENIEH B AIKUIIBHOW LIETH U
OEH30/IbHOM spe. XUMUYECKHE
cBoiictBa. /Jlek/

112 |CnoxHo3(puUpHAs KOHACHCAIHA. 8 VK-1.1 VK- [JI1.3J11.7 JI1.8
CrnoxHO3(pupHas KOHIEHCaLHs, YCIOBHS €€ 1.31IK-1.1 J1.9
npoBeneHus. KoHneHcupyromme areHTsl. JI1.10J12.3
Arnero-ykcycHbIi 3¢up (AYD), MexaHU3M JI2.5 J12.7J13.1
ero obpasoBanus. Kero- eHonbHas JI3.2 J13.5
TayToMepus. Peakunu keToHHOH 1 93 35

€HOJIbHOM (opM. BnusHue pacTsopuress u
CTPYKTYpPbI KapOOHMIBHOTO COEIUHEHHS Ha
IOJI0’KEHUE PABHOBECHUS NIPU
MIPOTOTPONHON TayTOMEPUH Ha
YCTOHYMBOCTH €HOJIBHOM (opmbl. /TTp/




113 | Peakiuu BOCCTaHOBJICHHS OPraHUYECKUX 16 OIIK-2.1 [JI1.3J11.7J11.8
COCIMHEHHI: OIIK-2.2 JI1.11J12.1
(EHUNTUAPOKCUIIAMUH M3 HUTPOOEH3011a OIlK-2.4 [JI2.3 J12.7J13.3
Ha(TUIAMUH U3 HUTpaHadTaluHa OIIK-6.1 JI3.4 J13.7
/J1ab/ MK-1.1 3254

114 KucnoTtHoe 1 keTOHHOE pacuierieHHe 12 OIIK-6.1 |JI1.1JI1.3J11.4
AVYD, cuHTE3bI Ha €T0 OCHOBE. OIIK-6.4 VK| JI1.7 J11.8J12.2
BHyTpumoneKyspHas cl0xkHO3DUpHas -1.1 VK-1.2 JI2.3 J12.5
KoHJIeHcanus (KoHIeHcalust JJuKkMaHa). JI2.7J13.2 J13.3
KongeHcanus cloxXHbIX 3(QUPOB ¢ J13.5
KeToHamMH. ManoHoBbIH 3¢up. CHHTE3BI C 31093
IIOMOMIBIO HaTpuil-ManoHoBoro 3¢upa. o-

JIMKETOHBI, X MOJTy4eHHE, TAyTOMEPHUS
/Cp/

Pa3gen 12. HutpocoeqnHeHus.. AMHHBI.
JAunazocoequ- HeHust

12.1  |Hurpocoenuenus. [TonyueHue, CTpoeHUE U 10 OIK-1.1 |JI1.3 JI1.4 JI1.7
XHMHYECKUE CBOMCTBA. AMHHBL. OIIK-6.2 VK| JI1.9 JI1.10
Anudaruueckue amunsl. Kilaccuguxarus, -1.1 J1.11J12.1
HOMEHKJIaTypa u uzomepust. Crocoosr J12.3J12.4
[OJTy4€HUs] aMHHOB: U3 J12.5]13.2 J13.3
TaJIOTEHITPON3BOIHBIX (pEeaKIns 2133
T'o¢pmana), pu BOCCTAHOBUTEIEHOM
aMMHHPOBaHUYU KapOOHUIBHBIX
COeIMHEHHH, IPH BOCCTAHOBIICHUH
a30TCOAEPKAIIUX TPOU3BOAHBIX
KapOOHWIIBHBIX COSTMHEHUN 1
KapOOHOBBIX KUCIIOT, HUTPOCOEJUHEHUH,

13 aMHUJI0B KapOOHOBBIX KUCJIOT
(neperpynmuposka ['opmana), no peakiuu
I'abpuais. /Jlex/

12.2 | DJeKTpoHHOE CTPOCHUE AMUHOTPYIIIIBL. 4 YK-1.1 VK- |JI1.1 JI1.3 JI1.5
Crepeoxumus aMUHOB. XUMHUYECKHE 1.31K-1.1 J1.7
CBOMCTBa aMUHOB. AMUHBI KAK OCHOBaHHSI. JI1.10J12.1
CpaBHEHHUE CBOWCTB aMMMaKa, IEPBUYHBIX J2.2 J12.5
BTOPHYHBIX, TPETUIHBIX aMUHOB, a TaKKe JI2.7J13.2 J13.3
aMUI0B. AJIKWINPOBAaHUE, allUINPOBAHUE JI3.5
aMMHOB. 3aIluTa aMUHOTpynnbl. JlelicTBue 95 26
KHCJIOTHI HA IEPBHYHBIE, BTOPUYHBIE U
TPETHYHbIC aMUHBI. YeTBEPTHUHbIC
aMMOHHEBBIE OCHOBAHUSI M UX COJH.

Juamunbl, amuHocnupTsl. /T1p/

12.3 | Peakiuu anKWIMPOBAHUS CITUPTOB: 16 OIlK-2.1 | JI1.1 J11.3 JI1.7
JTHUH30aMHJIOBBIN 3HD; OIIK-2.2 JI1.10J12.2
IUOYTUIIOBBIH 3hUp. OIIK-24 |J12.4]13.1J13.4
/J1ab/ OIIK-6.1 J3.6

MK-1.1 01 56

124 | ApoMaTHuecKue aMHHBI (aHHJIMH, 6 OIIK-6.1 | JI1.1JI1.3 JI1.}
tonyuauH). [lonydenue. BzanmHoe OIIK-6.4 JI1.10J12.2
BIIMSIHUE aMUHOTPYIIIBI U apoMaTHyec- JI2.3 J12.5
KOTO0 KOJIbIIa. Peakuuu anexTpouibHOro JI2.7J13.2 JI3.3
3aMeEILEeHHUs B OEH30JIbHOM KOJIBIIE JI3.5 J13.7 JI3.§
apOMaTHUYEeCKUX aMUHOB. 3aIuTa JI3.9
amuHOTpynIbl. CpaBHEHHE OCHOBHBIX 3355

CBOHCTB aMM(paTHIECKUX U apOMATHIECKUX
aMHHOB. BimsiHHe 3aMecTHTENs B KOJIbIIE
Ha OCHOBHbIE CBOWCTBA aMUHOTPYIIIIBI.
JnazoTupoBaHHEe MEPBHIHBIX
apoMaTU4CCKUX aMUHOB a30TUCTON
kucioroit. CoNu ANa30HNS, X PEaKIHH,
IpoTeKaronye 6e3 BhIACIeHHS U C
BBIJICJICHHEM a30Ta. A30COYETAHUE KaK
peaknus 31eKTPOPHIBHOTO 3aMEIICHHS B
apomarnieckom siipe. /Cp/

Pasnen 13. DeH0JBI M XHHOHBI




13.1 | ®enons! u xuHOHBI. HoMeHKIIATYpa 1 4 OIIK-1.1 (JI1.1J11.3J11.7
nuzoMepHs. MeToIpl CUHTE3a. OIIK-6.2 YK JI1.8
ITpoMelnineHHoe nonyyeHue peHona u3 -1.1 JI1.11J12.1
kymosia (Mexanu3m). CuHte3 GpeHoIIoB U3 J2.2J12.3
XJI0pOeH3011a, apHiICyIb()OKHUCIOT, JI2.6J13.5 J13.8
apwIANa30CcoeAUHEHNN. XUMUYEeCKUe 2354
cBoiictBa. /JIex/

132  |Xwumuueckue cBoiicTBa. Bzanmuoe BiisiHue 2 VK-1.1 VK- |J11.1 J11.3 J11.7
TUAPOKCUIILHON TPyNIIbl U OEH30IbHOIO 1.3TIK-1.1 | JI1.8J12.1 J12.4
koubla. KucnotHele cBoiicTBa (heHOMa, J12.5 J12.6J13.2
CpaBHEHHE CO cnupTamu. Biusnue JI3.3J13.7
3aMECTUTENIeH Ha KUCIOTHOCTh (DEHOJIOB. 25 36
IToy4eHne IPOCTHIX M CIOKHEIX 3(GupoB
(benonoB. Peakin  A5eKTPOUIBHOTO
3aMelleHNs B OCH30JIbHOM siipe  (eHona
(ranmoreHHpoBaHUE, HUTPOBaHHE,
cynsduposanue). /IIp/

13.3 | Peakiuu anMiInpOBaHUs OPTaHHIECKUX 16 OlK-2.1 [JI1.1J11.3J11.7
COCJIMHEHU I :CUHTE3 3TUJIAIIETATA; OIlK-2.2 JI1.8
CHHTE3 alleTUIICAIUIIMIOBON KUCIOTHI OIIK-2.4 JI1.10J12.1
/J1a6/ OIIK-6.1 |JI2.2 JI2.6J13.4

MK-1.1 JI3.6 J13.7
21032

134  |Peakuun  3IeKTPOHUILHOTO 3aMelIeHHUsI 6 OIIK-6.1 [JI1.1J11.3J11.4
B OEH30JIbHOM sizipe (heHoa(raloreHupoBa- OIIK-6.4 YK J1.7
HHUE, HUTPOBaHHE, CYJIb(QUPOBAHHKE). -1.1 JI.11J12.3
IMeperpynnuposka ®@puca. Konnencarus J2.4J12.5
(eHoa ¢ KapOOHUIILHBIMHU COSTUHCHUSMHU. JI2.7713.1 JI3.2
denondopmabaeruanbie cMoibl. /Cp/ JI3.5J13.8 J13.9

32 54 26
Paznen 14. T'eTeponukinyeckue
COeIMHEeHUs

141  [TerepoapoMaTHyecKue COCIHMHECHHUS. 12 OIIK-1.1 |JI1.1JI1.3 J11.7
[IaTnaneHHbIe TeTEPOAPOMATHIECKIE OIIK-6.2 JIL.11J12.1
COCJMHEHUSI C OJIHUM T'€TePOaTOMOM: IIK-1.1 J12.3 J12.4713.1
dbypan, Tnoden, muppon. AuaohoOHOCTb. JI3.2J13.5
DnekTpouIbHOE 3aMEIIeHHE, OPUCHTAIHS 23 26
BCTYIUICHUs 3aMecTuTesst. [Tupuan,

HaXO0XJIEHUE B IIPUPOJIE, CTPOCHHUE,
n30MepHst MOHO3aMeleHHbIX. CpaBHEHHUE C
PEaKIMOHHON CITOCOOHOCTBIO MUPPOTIa U
Oensona. OpueHranus npu
3NeKTPOGHITLHOM 3amMelieHuH. /JIex/

14.2 CtpoeHne U CBOWCTBA 5- M 6-UJICHHBIX 6 VYK-1.1 VK- | J11.1J11.3 J11 .4
reTepOLMKIIOB. APOMAaTUYECKUE T€TEPOLIUK- 1.21IK-1.1 JI1.7 JI1.8
JIMYecKHe coenrHenus. [Iarnunenasie JI1.11J12.1
TeTEPOLMKIIBI C OTHUM I'eTepPOaToMOM J12.3J12.4 J12.5
(pypan, Tnoden, nuppoir). O61IHIE METOAB JI2.7J13.1 JI3.2
cuHTe3a U B3auMonpespaieHus (FOpoes). JI3.3J13.5 JI3.8
CpaBHHUTEIIbHAs XapaKTepUCTHKA JI3.9
XMMHYECKUX CBOMCTB (ypaHa, THOdeHa, 92 54
nuppoia u 6eH3ona. XuMHIecKue CBOMCTBa
MHJI0JIa KaK aHajora nmupposa. Ydactue
5-YIEHHBIX TETEPOLUKIIOB B PEAKIIUIX
NEKTPOPHIBHOTO U HYKICO(PHIEHOTO
3amenieHus. Peakiuu npucoenunenus. /Ip/

143  |Peakiuu rumposnnza OpraHndecKux 16 OIK-1.2 |JI1.1J11.3J11.5
COETMHEHWI: T-HUTPOAHWIINH U3 TI- OIlK-1.3 JIT.7 J11.8
HUTPOALETAHUIINAA;MAIOHOBAs KUCIIOTa U3 OIIK-2.1 JI1.10J12.1
MaJIOHOBOTO 3(upa. OllK-2.2 |J12.3 JI2.7]13.4
/J1a6/ OIIK-2.4 JI3.6 JI3.7

MK-1.1 33 55




144  |TTupuauH, HAXOXKICHHE B IPUPOJIE, 12 OIIK-1.1 |JI1.1J11.4J11.5
CTpOEHUE, N30MEPHSI MOHO3AMEIICHHBIX. OIIK-6.1 JI1.7 JI1.8
CpaBHEHUE ¢ PeaKLMOHHOH CIOCOOHOCTHIO OIIK-6.4 JI1.11J12.2
nupposa u oenszona. OpueHTalus nIpu J12.4 J12.5J13.1
EKTPOPUIBLHOM 3aMEIIEHHU. JI3.2J13.3J13.5
AJIKHUIMpOBaHME 110 aTOMY a307Ta, JI3.8 JI3.9
BXOJAIIEMY B T€T€pOapOMaTHIECKOE 213355
koibl0. HykieohunbHoe 3aMelieHue
aToMa BOJIOPOJa, CBA3aHHOTO C
MUPHIMHOBBIM SIPOM, HA AMHHOTPYTITY
(peakuust Ynunbabuna). /Cp/

Pazngen 15. AMHHOKHCJIOTBI, MENTHABI K
0esaKku

15.1 AmuHokucnoTsl. U3omepus, 4 OIIK-1.1 [J1.1J11.3J11.7
HOMEHKJIaTypa. [IpHpoIHbBIE aMHHOKHC- OIIK-6.2 JI1.8 J11.9
J10Tel. CTEpeoXUMUsl aMUHOKHUCIIOT. JIT.11J12.1
AmdoTepHBIe CBOMCTBa AMHHOKHUCIIOT. JI2.3J12.4
W3zosnexrpuueckas Touka. Peakiyun JI2.7J13.1 J13.3
aMHHOKHUCIIOT 110 KapOOKCHIBHOU H 34 35
amMuMHOrpynnam. JIakramsl.

Jukeronunepa3unsl. Jle3aMHHUPOBaHNE U
JeKapOOKCHIIMPOBAaHUE aMHHOKHUCIIOT.
Baxxneiimue npeacTaBuTeNy MPUPOAHBIX
aMHHOKUCIOT. OOI1ee IpeicTaBlIeHue O
COCTaBe, CTPOSHNH, HDM3HIECKUX H
XMMHYECKUX CBOMCTBAX OEJIKOB.
Ilentuauelii cunres. /Jlex/

152  [TIpuponnbie aMHHOKHCIOTEL CTEpEOXUMUS 2 YK-1.1 VK- [JI1.1J11.3 J11.7
AMHMHOKHUCIOT. AM(OTEpHbIE 1.31T1IK-1.1 JI1.8 J11.9
(KMCTIOTHO-OCHOBHBIE) CBOWCTBA JIT.10J12.1
aMHHOKHUCIIOT. M3035meKkTprudeckas Touka. JI2.3 J12.5
Peakiiuyn aMMHOKHCIIOT 110 KapOOKCHIIb- JI2.7J13.1 J13.2
HOH ¥ aMuHOrpynmnam. JIakramsl. JI3.3J13.5J13.8
Jukeronu- nepasuxsbl. Jle3aMuHupOBaHUE U JI3.9
JeKapOOKCHIMPOBAHUE aMUHOKHUCIIOT. 0133
Baxwnelimue npeactaBUTeNM NPUPOJHBIX
aMUHOKHUCIIOT (TJIMIHH, aJlaHuH,

(deHunanaHuy, BajluH, JCHIUH, TU3UH,
TPEOHHH, PoJuH, TpunTodan). Odriee
IIPE/ICTAaBIEHHE O COCTaBe, CTPOCHHH,
(bM3HYIECKUX U XUMUYECKHX CBOHCTBAX
6enkos.. [lentunuslii cuntes. /Ilp/

15.3 Peakiuu qua30THPOBAHKS AMHHOB H 8 OIlK-2.1 |JI1.1J11.3J11.8
a30COYETAHUS: CHHTE3 HON0EH30J1a; OIlK-2.2 JI1.9
reJIHaHTHH (METHIIOPAHK ); HAQTOIOpAHIK OIlK-2.4 JIT.10J12.1
(HaTOIOBBIN OpaHKEBBIN) OIIK-6.1 |JI2.3J12.7J13.4
/J1ab/ MK-1.1 JI3.6 JI3.7

26

154  |Peakuuu aMHHOKHCIIOT 10 KapOOKCHIIBHOM 4 OIIK-6.1 |[JI1.1J11.4J11.7
u amuHOorpymnmnam. CpaBHeHHe -, -, = OIIK-6.4 VK JI1.9
aMHHOKHCIIOT. BaxkHel1ne npeacTaBuTenu -1.3 JI1.11J12.2
MIPUPOTHBIX AMHUHOKHUCIIOT (TIMLH, JI2.4 J12.5J13.1
anaHvH, (eHIWIATaHUH, BAIMH, JICUIWH, JI3.2J13.3 JI3.5
JIM3HH, TPEOHHH, IPOJIUH, TPUITO(AH). JI3.8 J13.9
OO01Iee peCcTaBIIeHUE O COCTaBe, 23 55

CTPOCHUH, (PUBNYECKUX U XUMUYECKUX
cBoiicTBax OenkoB. [lenTuaHble ciupamy u
BOJOpOHAs CBsI3b. [lenTuaHbIN cuHTE3.
W36uparesnbHas 3al11Ta U aKTHBUPOBA- HUE
aMHUHO- U KapOoKcuIbHBIX rpymnm /Cp/

Paznen 16. YriaeBoasl




16.1 VYraesoasl. Knaccuduxanus. Monocaxa- OIIK-1.1 |JI1.1J11.2J11.4
puabl. CTepeoxuMus anbao3 U keto3. CBsi3b OIlK-6.2 VK| JI1.7 JI1.9
koHurypanuu Caxapos ¢ D- u L- -11 JI1.10J12.2
[IIMLEPUHOBBIM anbaerunom.I mokosa, J12.3J12.6J13.2
OTKpBITAs U IIUKJINYecKast (MOTyareTatb- JI3.3J13.5
Hasi) (OPMBI [IFOKO3bI (TMpaHO3HAS, 22 54
¢bypanosHas). Dopmyisl Xeyopca.

XuMudeckue cBocTBa. I mnko3uapl
(UMKJINYECKHE alleTalli) U arJIUKOHBI.
BoccranasnuBaromue 1 HEBOCCTaHAB-
nUBaroIue caxapuabl. Kpaxman, kieryaTka
(monucaxapunsn). /Jlex/

16.2 YraeBoabl. MoHOCaXapuIbL. VK-1.1 VK- |JI1.1 J11.3 J11.7
AJBJIOTICHTO3bI, UX CTPOCHUE U 1.2 YK-1.3 JI1.8
HaxoxJieHue B npupoje. CTepeoxumus JI1.11J12.1
anpa03 U keto3. CBs3b KOHPUTypanmuu JI2.2 J12.5
caxapoB ¢ D- u L-rinuiepuHoBbIM J12.6J13.1 JI3.2
anpaeruioM.[ oko3a, OTKphITas u JI3.3JI3.5JI3.8
LHUKIHYecKas (MoJTyaleTaib- Has) JOpMbI JI3.9
[JIIOKO3bI (TUPaHO3HAas, (PypaHO3Has). 21 26
®opmynsr Xeyopcea. [ muko3umHbIi
ruapokcuil. Konpuarto-nennas Tayromepust
U MyTapoTalus caxapos, o-, - GopMsI
(aHOMepbI). XUMHUECKHE CBOMCTBA.

['muko3uap! (MUKITUYEeCKHe aeTant) i
arIMKOHBL.  Peakiuu ykopo- 4eHus U
yanuHeHus uenu. Kongopmarus
[JIIOKONIMPaHOo3bl. BoccTaHaBnuBaromue u
HEBOCCTAHABIIMBAIOIINE CaXapH/IbL.
Kpaxmau, kneryarka (mosrcaxapusl).
/Mp/

16.3  |Peaxuuu KoHAEHCAIIUU OPraHUYECKUX OIIK-1.2 |JI1.1JI1.3 JI1.7
COCTMHCHHI:CHHTE3 KOPHYHON KUCIIOTHI; OIIK-1.3 JI1.10J12.3
cuHTe3 deHondranenHa OIIK-2.2 |JI2.4 J12.7]13.4
/J1ab/ OIIK-2.3 JI3.6 JI3.7

OIIK-2.4 22 54
OIIK-6.1
MK-1.1
16.4 Monocaxapunel. ['roko3a, OTKpbITas 1 10 OIIK-6.1 [JI1.1J11.3J11.4
UKJInYecKas (royareranbHast) popMsbr OIlK-6.4 VK| JI1.7 JI1.8
TIIIOKO3BI (MUpaHo3Has, GypaHo3Hast). -11 JIT.11J12.1
Dopmyner Xeyopea. [ mrko3umHbIi JI2.2 JI2.5J13.1
ruapokcuil. Konmpuaro-nemnHas Tayrome- JI13.2 JI3.8
pHA U MyTapoTalus caxapos, o-, - 22 D6
(dopmel (aHOMepEI). Peakuun ykopoueHuUs
u yanuaeHus nenu. Kondopmanus
TITIOKOTTUPAHO3bL. DIMIMepH3aIs
MOHOCaxapH/0B (B3aHMOIPEBPAILCHUE
TJIIOKO3bI, MAHHO3BI ¥ (D)PYKTO3BL).
Caxapo3sa. BoccranaBnuBaromue u
HEBOCCTAHABIMBAIOIIUE CaXapHIbl.
Kpaxman, knetuatka (mosucaxapuisl).
/Cp/
16.5 /Ix3amen/ 36 OIIK-1.1 [JI1.1 JI1.2 JI1.3
OIIK-1.2 |[JI1.4 JI1.5JI1.6
OIIK-1.3 YK JI1.9
-1.1YK-12 | JIL.1UI2.1
J12.2J12.5
J12.6J13.2 J13.3
JI3.5 J13.9
0254

5. ®OH/I OIEHOYHBIX CPEJICTB

5.1. KoHTpoJ/IbHBIE BONIPOCHI M 3aJaHUS

HpI/IBCZ[eHI)I OTACIIbHBIM JOKYMEHTOM

5.2. TeMBI NHCEMEHHBIX padoT




HpI/IBeZ[eHLI OTACIBHBIM JOKYMEHTOM

5.3. ®oH/1 OLIEHOYHBIX CPEICTB

HpI/IBeZ[eHI)I OTACIIbHBIM JOKYMEHTOM

. YYHEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OGECIHEYEHUE JUCHUIIIMHBI MOAYJIA)

6.1. PexomeHayemasi JJUTEPATYypa

6.1.1. OcHoBHas JMTepaTypa

ABTOPBI, COCTaBUTEIH 3aryiaBue WznarensctBo, rog | Koauu-Bo
JI1.1 |Mlerones A. E., Oprannyeckast XuMusi. MexaHu3MblI peakiuii: yueonoe nocodbue| Cankr-IlerepOypr: 1
Uepnos H. M. JUTS BY30B Jlans, 2020,
JJIEKTPOHHBIN pecypc
JI1.2 |Bepesun B. I1., bepesun | Opranmdeckas xumus B 2 4. YacTs 1: Y4eOHHK U1 By30B Mockaa: IOpaiir, 1
1. Bb. 2022, 31eKTpOHHBIH
pecypc
JI1.3 |Bepesun B. [1., Bepesun | Opranmdeckas xumus B 2 4. HacTb 2 Y4eOHHK JUIS By30B Mocksa: FOpaiir, 1
1. b. 2020, 3eKTpOHHBIIH
pecypc
JI1.4 |Jprok B.T., Kapues B. |Oprarmdeckas xumus: Ydae6HOE OCOOHE IS By30B Mockaa: IOpaiir, 1
I'., Xuna B. T 2022, >neKTpOHHBII
pecypc
ABTOPBI, COCTaBUTENH 3aryiaBue WznarenscTBo, rog | Kommu-Bo
JI1.5 |Tpasens B.O®. Oprannueckas xumus. T. Il yueObHoe mocobue Mockga: 2
JlaGopatopus
3HaHuit, 2020,
2JIEKTPOHHBIN pecypc
JI1.6 |TpaBens B.. Oprannueckas xumus. T. |: yue6HOe nocobue Mockaa: 2
JlaGopatopus
3uanuii, 2020,
9JIEKTPOHHBIN pecypc
JI1.7 | Tpasens B.D. Oprannyeckast xumus. T. l1: yae6Hoe mocobue Mocksa: 2
JlabopaTopust
3uanuii, 2020,
2JIEKTPOHHBIN pecypc
JI1.8 |HIa6apos O. C. OpraHuyeckasi XuMus Cankr-IlerepOypr: 1
Jlans, 2021,
SIIEKTPOHHBIN pecypc
JI1.9 |Tanoukun A. 1., Oprannueckas xumust. Kanra 3. A3otcoaepkamniue u Canxkr-IlerepOypr: 1
Amnanbuna U. B. KapOOHUIIBbHBIE coeqrHeHuUs. KapOOHOBBIE KUCIOTHI U HX Jlans, 2022,
MPOU3BO/THBIC AJIEKTPOHHBIN pecypc
JI1.10 |Knomos M. 1., OpraHuyeckasi XuMus Cankr-IlerepOypr: 1
[Tepmuna O. B. Jlanb, 2022,
2JIEKTPOHHBIN pecypc
JI1.11 [T'paun6Gepr U. U., Ham |Opranudeckas Xumus Canxkrt-IlerepOypr: 1
H. JL. Jlanb, 2022,
AIIEKTPOHHBIN pecypc
6.1.2. lonoiHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTaBHTEIH 3arnaBue UszpatensctBo, ron | Konmda-Bo
JI2.1 |IIpecc U. A. OpraHnyeckas XuMus Cankr-IlerepOypr: 1
Jlans, 2022,
2JIEKTPOHHBIN pecypc
JI2.2 |BmmBkoB A. A., Opranuyeckas XuMusi. 3a71a4uu ¥ YIpaKHeHUs: YueOHoe Mockaa: IOpaiir, 1
IlecToB A. B., nocoOue AJisi By30B 2022, 3neKTpOHHBIIH
CocnoBckux B. 4. pecypc
JI2.3 |Kmroes M. B., Opranunyeckas xumusi: Y4yeOHoe mocodue 1is By30B Mockaa: FOpaiir, 1
Abnynnaes M. T. 2022, >neKTpoHHBII
pecypce
JI2.4 |Mocksa B. B. Opranuyeckas XuMusi: 0a30BbIe IPUHIMIEL: YueOHoe nocodue |Mocksa: IOpaiir, 1
VIS BY30B 2022, 31eKTpOHHBII
pecypc
JI2.5 | Tumodeesa, M. H., Opranndeckast xumusi. COOpHHK 3a1a4: yaeOHOe mocodne HoBocubupck: 1
[Tanuenko, B. H. HoBocubupckuii

roCyapCTBEHHBIN




TCXHUYCCKUI
yHuBepcutet, 2019,

2JIEKTPOHHBINA pecypc
ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBo, rog | Koauu-Bo
JI2.6 |Tumodeera, M. H., Oprannyeckas XUMUs. XUMUs KUCIOPOCOAEpKaIUX HoBocubupck: 1
ITanuenko, B. H. COeIMHEeHMH: yueOHoe mocobue HoBocubupckwuii
TOCYapCTBEHHBIH
TEeXHUYIECKHUH
yHuBepcurer, 2020,
2JIEKTPOHHBIN pecype
JI2.7 |UBnesa, E. A., Oprannveckas XUMHs: COOPHHK 3324 ¥ yIIPaKHEHNH Camapa: Camapckuii 1
Tkauenko, . M., TOCYapCTBEHHBIH
Manbkosa, I1. A., TEXHUYCCKHUI
Jlykamenko, A. B., yHusepcutet, ObC
Hemumos, M. P., ACB, 2020,
Kmmoukun, 1O. H. JJIEKTPOHHBINA pecypc
6.1.3. MeToauueckue pa3padoTKu
ABTODBI, COCTaBUTEIHN 3arnaBue WznarensctBo, rog | Koauu-Bo
JI3.1 |Axkumona T. U., Opranndeckas XuMusi. [IpakTHKYM I XUMUAKOB: yueOHOE Canxkr-TlerepOypr: 1
Jonuak JI. H., Barpuna [ moco6ue Jlans, 2020,
H.IL 2JIEKTPOHHBINA pecypc
JI3.2 [3onosB 4. B, Opranudeckas xumusi. COOpHUK 3a/1a4 U yIpakHeHuil: yueOHoe | Cankt-IletepOypr: 1
IlanTeneeBa E. B., nmocobue i By30B Jlann, 2020,
Pe3nukos B. A. 3JIEKTPOHHBIHN pecypc
J3.3 |Tumodeesa, M. H., Oprannueckas xumus. COOpHHK 3a1a4: yueOHOoe nocodue HoBocubupck: 1
TTanuenxo, B. H. HoBocubupckwuii
TOCYapCTBEHHBIH
TEXHUYECKUI
yHUBepcurer, 2019,
3JIEKTPOHHBIN pECypc
J13.4 |AxumoBa T. U, Opranudeckas xumus. JlabopaTtopHsle paboThl Canxkr-TletepOypr: 1
Honuax JI. H., barpuna Jlans, 2022,
H.IL 3JIEKTPOHHBIHN pecypc
JI3.5 |Kamunckwnii B. A. Opranudeckasi XUMUsL: TECTOBBIC 3a/IaHUS, 3a]Ja9H, BOIIPOCHI: Mockaa: FOpaiir, 1
VYuebHoe mocobue is By30B 2022, 5neKTpOHHBIN
pecype
JI3.6 |BmunoxsaroBa 0. B., |Oprannueckas xumus: yue6HOe ocodue u adopatopHsiii npak |Ilensa: ITIFAY, 2020, 1
Buxpesa B. A., Uekaes | Tukym 3JIEKTPOHHBIHN pecypc
H.IL
JI3.7 |Axkumona T. U., Oprannyeckas xumus. JlJabopaTopHsie paboThI Cankr-IlerepOypr: 1
Honuaxk JI. H., bBarpuna Jlanb, 2022,
H.IL 3JIEKTPOHHBIN pecypc
JI3.8 |Menpmmkos, C. 10., |Oprannueckast xumust. TecTsl: MPaKTHKYM Mocksa: Aii [Tu Ap 1
Acanosa, T. A., Menmua, 2020,
Yynaxuna, T. 1., 3JIEKTPOHHBIHN pecypc
Buropos, A. 0.
ABTODBI, COCTaBHTENN 3arnasue UznarensctBo, rox | Komrd-Bo
JI3.9 |UBaHoB, B. A,, Opranuyeckast Xumusi. MOHOGYHKIIMOHAILHBIE COSANHEHUSL. Canxr-TletepOypr: 1
Camuna, E. C., TecroBble 3aqanus: yueOHOE mocodue CaHkr-
Muxaiinosckas, A. I1., IlerepOyprekuit
Hosocemnos, H. I1. TOCY/apCTBEHHBIH
YHUBEPCHTET
TMPOMBIIIICHHBIX
TEXHOJIOTHH U
nu3atina, 2020,
ANIEKTPOHHBIN pecype
6.2. IlepevyeHnb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTH ""'MHuTepHer"
31  |http://www.asu.ru/inform/portal/science_edu/
32 [http://www.twirpx.com/files/chidnustry/organic
33 |http://orgchem.nsu.ru/
24 |http://www.xumuk.ru/organika/
35  |http://www.chem.msu.ru/rus/teaching/org.html
36  |http://www.xumuk.ru

6.3.1 IlepeyeHs MPOrpaMMHOTO OOecIIeYeHHs

6.3.1.1| IMaker npuknagusix nporpamm Microsoft Office



http://www.asu.ru/inform/portal/science_edu/
http://www.twirpx.com/files/chidnustry/organic
http://orgchem.nsu.ru/
http://www.xumuk.ru/organika/
http://www.chem.msu.ru/rus/teaching/org.html
http://www.xumuk.ru/

6.3.2 IlepeyeHb HH(POPMAMOHHBIX CHPABOYHBIX CHCTEM

6.3.2.1| «"apanT, «KOHCYJIBTAHT TLTFOCY,

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIJIMHBI (MOAYJISA)

7.1

Y4eOHble ayAUTOPHHU JUI IPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THMA (TIPAKTHYECKUX 3aHATHH),
TPYIIIOBBIX M MHAUBUAYAJIbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS M IIPOMEKYTOUHOH aTTeCTalluy OCHALIEHBI: TUIIOBOM
y4eOHOI MeOeblo, TEXHUYECKUMH CPEJICTBAMU 00YUEHUS, CITy>KAIlMMHU ISl TIpe/ICTaBlieHus yueOHOl nHpopManuu
(KOMITBIOTEPHBIIT KJIACC, TIEPEHOCHON MYJIbTUMEINHHBII IIPOEKTOP, PE3CHTAIMH IO BCEM pa3JiesiaM U TeMaM OpPTaHHYeCKON
XUMHH, MOJIEKYJISIPHBIE MO/IEIH, HATJISAHbIE TOCOOUS)

7.2

J1J1s1 BBITIOJTHEHHSI JTA0OPAaTOPHBIX paboT Ha Kadeape UCTIONB3YIOTCS CIICAYIOIINE MTPUOOPHI H YCTPOUCTBA:

7.3

DoTOKATOPUMETPHI;

7.4

CrexkTpohoTOKaIOPUMETD;

7.5

pH-meTpsr;

7.6

Ionsapumerpsr;

7.7

ITpuOops! A5 onpeieNieHus TEMIIEpaTyphl ILIABICHMUS;

7.8

HpI/I60pI>I JUIST OTIPEACIICHUS ITOKAa3aTeJIs IIPEJIOMIICHHUS BO,Z[;IHI)IG 6aHI/I;

7.9

XOJIOAUIIbHHUKY;

7.10

CymuibHble MKadBbl.




