(enepaibHOE rOCyIapCTBEHHOE OIOKETHOE 00pa30BaTEIbLHOE YUpEeKIeHHE
BhICLIEr0 00pazoBaHus
«KemepoBckHii rocy1apcTBEHHbIH MEJAMUMHCKHIT YHUBEPCUTET
MunucrepcTBa 31paBooxpanenus Poceuiickoit denepanmn
(®I'bOY BO KemI’'MY Munsapasa Poccun)

- 1.'9“},353;':2;‘”

O AN ettt 20

g roceagta s VTBEPKJIAIO:
5 s 4 WS [TpopekTop 1o yuebHoit padore

'ik//—ﬁ _K.8.H., AoueHT B.B.bonbinakos
7 « AF » 24 30_,?1_'_— I

PABOYASI TIPOI'PAMMA JIMCHUITJIMHBI
OPIAHHUYECKAS XUMMUSI

CnenmnajibHOCTD 33.05.01

Kpanudukauus By CKHHKA [IPOBH30P

®opma o0yuenns ouHas

daxkyabTer (apmareBTHYECKH

Kadenpa-pazpaborunk padoueii nporpamMmmbl dapmaneBTHUCCKas U 001Last
XHMUSI

Tpynoem- | Jlek- | Jla6. | Ilpa | Kmuuu- | Cem | CP | KP | Ox3a | ®opma
KOCTh umii, | mpak- | kr. | wecknxn | una | C, MEH, | ITPOMEKYT
= 9, THKY | 3aH paKT. poB, | 4. q 04HOIO
b 3ay. | 4. M,4. | ATH | 3aHATHH | 4. KOHTPOJIsI
z ell. it, u. e (Ox3amen /
“ 3a4er ¢
OlEeHKOI /
| zader)
111 4 | 144 | 28 68 48 - |
1\ 5 | 180 | 28 68 48 36 IK3aMeH
Hroro | 9 [ 324 | 56 136 96 36 IK3aMeH

Kemeposo 2025



PaGouas mnporpamma paspaGorana B cootBerctBHH ¢ ®PI'OC BO no HanpabIeHHIO [OAIOTOBKH
(cnenmanbrocTH) 33.05.01 «®apmanusy», yTBEpkKICHHBIM IpHKa3oM MUHHCTEPCTBA HAyKH M BBICIICIO
ob6pazosanus Poccniickoii peneparmu Ne 219 ot «27» mapra 2018r.

PaGouyio nporpammy paspaborai: foueHT kadeapsl, K.6.1., nouent O.B. I'pumnaesa

- 7 “
PaGouas mporpamMMa corjiacoBaHa ¢ Hay4Hoi 610IM0TeKOi 7 [".A. ®pososa
0¥ oL 20T, 7

PaGoyas nporpaMma paccMOTpeHa i 0100peHa Ha 3ace/laHuu Kadepbl
CDapmaueBTu;Iecxoﬁ ;4 o0mieit XuMuu _
npotokon Ne¢ ot «/» _ ¢ 2048 T.

PaGouas mporpamMma corjacoBaHa ¢ yueOHO-METOAHYECKOi KOMUCCHEH
[Ipencenarens: K.papM.H.__ - :j— A.A. MapbuH
npotokon Ne L ot « &4 » g2 20 M T.

PaGouyas nporpamMma corjiacoBana ¢ JIeKaHoM (papMaleBTHYECKOro (paKkyIbrera,
K.papm.H. A.A. MapbuH /hﬂ/

« L6 » 0L 204°T. o ?/

PaGoyas nporpaMma 3aperucTpHpoBaHa B y4eOHO-METOAMYECKOM OT/Ie]1e
PerucrpauoHHbINH HOMED 60"
PykoBojuresns YMO 4 oy J.(hapm.H., npodeccop H.D.Konomuei

« L6 » 04 204,




IMACIIOPT PABOYEM ITPOT'PAMMBbI
1.1. Ileam u 3aga4m 0CBOEHHSI TUCIHUILIMHBI

1.1.1. Henamu ocBOeHUs AUCHMIUIMHBI «OpraHNYecKast XUMUS ABJISIOTCS
dbopMupoBaHUE 3HAHWUH O 3aKOHOMEPHOCTSX XUMHUYECKOTO TOBEICHHUS OPTaHWYECKUX COCAMHCHUN BO
B3aMIMOCBSI3U C UX CTPOCHUEM, YMEHUU pellaTh XMMHUYECKHE MpOoOIeMbl B OOJACTH aHAJM3a M CHHTE3a
OpraHUYECKHUX COCAMHEHUH, HE0OX0MUMBIX B cooTBeTCTBHH C TpeboBaHusamMu GI'OC BO 1o cnenuaabHOCTH
dapmanus st GOPMHPOBAHUS  OOMIEKYIBTYPHBIX, 00IIENpodecCHOHATBHBIX M TPO(ECCHOHATBHBIX

KOMITETEHIIMI BBIITYCKHUKOB B 1L1€JI0M 110 3aBepuieHuu ocBoeHust OIIOII.

1.1.2. 3agaun AWCHMIUTUHBL: (HOpMHpOBAHWE 3HAHHWA O B3aUMOCBSI3U CTPOCHUS M XUMHYECKHX

CBOICTB OPraHu4YCCKuX COGHHHGHHﬁ;

- q)OpMI/IpOBaHI/Ie HAaBbBIKOB HCIIOJIB30BAHUSA COBPEMCHHBIX MCETOAOB MJIA YCTAHOBJICHUSA CTPOCHUSA

OPraHNYeCKUX COCTUHECHUI;
-popMuUpOBaHUE MPAKTHYECKUX HABBIKOB B 00JIACTH aHAJIHM3a M CHHTE3a OPTraHNYECKUX COCTUHCHHIA,

-BbIpa00OTKa yMEHMH pabOThl B XUMHUYECKOHW JabopaTopuu ¢ UCIHOJIb30BAaHUEM CHELMAIBLHOTO
000pynOBaHUS.

1.2. Mecro aucuuminHbl B crpykrype OITOIT

1.2.1. Jucuunnuna otHocutcs K bioky 1. O6s13aTenbHas yacTb

1.2.2. Jlns w3y4eHUs AUCHUILIMHBI HEOOXOAMMBI 3HAaHUS, YMEHHUS WM HaBBIKH, (opMupyembie
MPEIIECTBYIOUMMU AUCHUIUINHAMU/TIPAKTHKAMHU:
¢u3uka, o01Ias U HEOpraHMUEecKasi XUMUsl, UHPOPMATUKA, JJATUHCKUN S3bIK

1.2.3. M3yueHue OUCUMIUIMHBI HEOOXOAMMO Ui TIOJY4YE€HHUs 3HAHUIM, yYMEHUH U HaBBIKOB,
(dbopMUpYyEMBIX MOCIEAYIOIUMHU AUCHUIIIIMHAMH/TIPAKTUKAMMU:
(bapmakorHosus, (papmaneBTHUECKasi XMMHUS, TOKCUKOJIOTHYECKas XUMHUs, (hapMarieBTUYEeCKasi TEXHOIOT U,
OMOTEXHOJIO0T U, ONOJIOTHYECKAsT XUMUS

B ocHoBe mpenopaBaHus AaHHOM JHUCLUUIUIMHBI JIeXKaT CIEAYyIOIMe BUABl MPOPECCUOHATBHOU
NeSITeIbHOCTH

1. ®apmaneBTHUECKHI



1.3.2. O6menpodeccnoHaibHbIe KOMIETEHINH

HanMenopaHnue kater opun

Kon WNHaukaTopsl yHUBEPCATBHBIX TexHonorust
Ne ni/m obmienpodeccnoHaTbHBIX ConeprxaHrue KOMIICTCHITUU
. KOMIIETEHIINN KOMITETCHIIUU (hopmupoBaHus
KOMITeTEHIINH
1 [Mpodeccrnonanshas OIIK-1 Croco0eH ucnoabL30BaTh N-2 onk.1 [Ipumensier Jlexuyn
METOOJIOT U OCHOBHbIE OMOJIOTUYECKUE, OCHOBHbIE (PU3UKO- IIpakTideckne 3aHATHS
(puzuKo-xumMH4ecKue, XUMUYECKHE U XUMUYECKUE Cagocmmensﬂaa
pabora

XHMHYECKHe, MATEMAaTHYECKUE
MEeTO/IbI JIJIs1 pa3paboTKH,
HCCJIEOBAHNMN U SKCIICPTU3BI
J'ICKapCTBeHHBIX CpG[[CTB,
H3TOTOBJICHHS JIEKAPCTBECHHBIX
IperapaToB

METO/IbI aHaIU3a IS
pa3pabOTKH, UCCIIEIOBAHUN U
SKCIIEPTHU3BI JICKAPCTBEHHBIX
CPEJICTB, JIEKAPCTBEHHOTO
PacTUTEIBLHOTO ChIPhS U
OHOJIOrHYeCKUX 00BEKTOB




1.3. OO0bem y4yeOHOI TMCHUILIHMHBI U BHAbI y4eOHOH padoThl
TpynoeMKocTb, Bcero
CemecTpsl
Bt vie6HOM DaGOTLL B 3aUETHBIX | B aKaJeMH- |
otk P eumMnax |  uyeckux | TPYAOEMKOCTB IO
3E) gacax (4) cemectpam (1)
3 4
AyauTopHasi padora, B TOM YHUCIIE: 5.3 192 96 96
Jlexumu (JT) 1,6 56 28 28
Jlaboparopublie npakTukymsl (JIIT) 3,7 136 68 68
[Tpaktuueckue 3anstus (I13)
Knununueckue npaktudeckue 3ansatus (KI13)
Cemunapsl (C)
CamocrositesbHasa padora crygenra (CPC), 3.7 96 48 48
B ToM unciie HUPC
3auer (3)
ITpoMesKyTOUHAS ATTECTAIMSA: ?g)%‘MeH 1 36 C
3a4€T
OLICHKOM
UTOro | 9 324 144 180
2. CTpyKTypa U coep:kaHue TUCIUILTHHBI

O011as Tpy10€MKOCTh MOJTYJISI TUCIIUTLTHBI COCTABIISIET 9 3a4eTHBIX eUHHUIL, 324 u.

2.1. CrTpykTypa AMCHMIIIUHBI
Bunel yue6HOM paboTh
2 AyIHUTOpPHBIE Yachl
Jr\lf/gn HaumenoBanue pas3zaenos u Tem e § CPC
3 o | JI | JHI I3 | KII3 | C
= (5}
S | A
1 Paznen 1. OcHOBBI CTpOeHUA 42 |8 20 14
OPraHuYecKUX COeAMHEHHUH
1.1 | Tema l. Knaccudukanus u 6 - 4 - - 2
HOMEHKJIaTypa OpraHMYECKHUX
COCTUHEHUN.
1.2 | Tema 2. CrpykrypHas opraHu3auus | 3 9 2 4 - 3
OPraHUYECKUX COCMHEHMUI.
Crepeoxumuueckas HOMEHKJIATypa.
1.3 | Tema 3. CrpoeHue XHMMHYECKHUX | 3 9 2 4 - 3
CBs3el aTroma yriepoja U B3aUMHOE
BIUSHUE AaTOMOB B OPraHUYeCKHUX




/o

HaumeHnoBanue pa3ienoB u Tem

Cemectp

Bcero yacos

Bunpr yue6HOM paboTh

AyIUTOpPHBIE Yachl

JIII

113

KII3

CPC

MOJICKYJIax.

1.4

Tema 4. KucnorHele M OCHOBHBIE
CBOMCTBA OPraHMYECKUX COCTUHCHUN.

1.5

Tema 5. Tunsl peakuuii OpraHUYECKUX
COCIMHEHU. Turnbr peareHToB.
OO01ure npeacTaBieHUs O MEXaHU3Me
XUMHUYECKOW PEaKUU.

KonTponbnas paborta No2

Pa3znen 2. Aukanbl. [{ukiioajakaHbl.
AJKeHBbI. AJKHMHBI. AJIKAJHEHBbI.
Apenbl. T'ajioreHoyrJieBoaopoabl.
Cnuprsl. DeHOIIbI. IIpocTtoie
3¢upsbl. Troabl. Cyabpuasl

45

10

20

15

2.1

Tema 1. AnkaHbl, IIUKJIOAJIKAHEL,
aJIKCHBI, aJIKaJUCHBI, aJIKUHEL.

2.2

Tema 2. ApeHbl.

23

Tewma 3. ['anoreHoyrieBog0poibl.

24

Tema 4. CriupTsl, EHOIBI.

2.5

Tema 5. [IpocTeie 3¢upsl U THOAHAIIBI,
CyAb(UIBIL.
KonTponbHast paborta Ne2

W W W[ W
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Pazpen 3. Aabaeruabl. KeToHbl.
KapGonoBble KHCIOTBI W HX
(pyHKIHMOHAJIbHBIC  NPOM3BOJHBIE.
AMMHHBI. Hurtpocoeannenusi.
Jna3zocoeuHeHUus1. A30KpPacCHTEJIH.
IIpousBoansie YIOJIbHOM 7
CY1b(OHOBBIX KHCJIOT.

57

10

19

3.1

Tema 1. Anpgernibl W KETOHHI.
Peaxiuu HYKJIEOUITHHOTO
MIPUCOETMHEHUS], KOH/ICHCAIH.

32

Tema 2. KapOoHOBBIE KHCIIOTHI U HX
(GyHKIIMOHAJIbHBIE TPOU3BOJIHBIE.

3.3

Tema 3. QD yHKIMOHAIbHBIE
MIPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT

34

Tema 4. Amunsl. Hutpocoenunenns.

3.5

Tema 5. [unazo- m a3ocoeaMHECHUS.
Peakuun a30COYETaAHMUS.
A30OKpacHuTeINH.

3.6

Tema 6. Ilpon3BoaHblE YroJbHON H
CyJb()OHOBOU KHUCJIOT.

Konrponbnas padora Ne3

Paznen 4. I'erepodyHKIIHOHATILHBIE
CcOoeIMHEHUs

33

16

11

4.1

Tema 1. ['MAPOKCH- U OKCOKUCTIOTHI.




Bunpr yue6HOM paboTh

AyIUTOpPHBIE Yachl

M
- 5)
g/_n HauMeHOBaHKE Pa3aenoB U TeM 3 § CPC
3 o JI JIIT 113 KII3
= )
S | A
4.2 | Tema 2. AMMHOKHCIIOTHI, ICIITHIBI. 4 9 2 4 3
4.3 | Tema 3. Apomaruueckue | 4 9 2 4 3
aMHHOKHCIIOTBL. AMUHOCTIHPTHI.
AmuHO(eHoIbI. Cynb()OKUCTOTHI.
4.4 | KonrponpHas pabora Ned 4 6 - 4 2
5 Paznen 5. Terepoumukianyeckue | 4 51 [10 |24 17
CoeIMHEHHUS
5.1 | Tema 1. IIaTHuneHHBIE TETEPOLUKIIBI C | 4 9 2 4 3
1 u 2 rerepoaToMamu.
5.2 | Tema 2. lllecTuuneHHble TETEPOIUKIIBI | 4 9 2 4 3
C oaHuM rerepoaromMoM. ['pymma
nipaHa
5.3 | Tema 3. lllecTuuneHHble T€TEPOLUKIIBI | 4 9 2 4 3
c JIBYMSI reTepoaToMaMH.
CeMHUWICHHBIE TeTEPOIUKIIBI.
54 | Tema 4. KonpaencupoBannsie | 4 9 2 4 3
TETEPOLIUKIIBIL.
5.5 | Tema 5. AIKamouael. 4 9 2 4 3
5.6 | KonTtponbHas pabora Ne5 4 6 - 4 2
6 Paznen 6. buogornyeckn aktuBHble | 4 60 (12 |28 20
H BBICOKOMOJIEKYJISIPHbIE
COeAMHEHHUS
6.1 | Tema 1. MoHocaxapuabl. 4 9 2 4 3
6.2 | Tema 2. Onuro- 1 noaxcaxapuibl 4 9 2 4 3
6.3 | Tema 3. Hykneorunsl. Hyxneoszunsl. | 4 9 2 4 3
HyxkenHoBbIe KHCIOTHI
6.4 | Tema 4. JIunuael. 4 9 2 4 3
6.5 | Tema 5. TeprieHOUIBI. 4 9 2 4 3
6.6 | Tema 6. Crepounpl. 4 9 2 4 3
6.7 | KourponbHas pabota Ne6 4 6 - 4 2
Hroro: | 3,4 | 288 | 56 | 136 96
2.2. TemaTH4YecKHUii NJIaH JEeKIUOHHBIX (T€OPeTHYECKUX) 3aHATHIH
Ko o Pesynbprar 00yueHus
Ne = | B BUJIE
HaumenoBanwue pa3zzena, Tema JeKIIUN BOYa Q
/i coB 2 | dopmupyembIx
3 | xommerenumit
1 Pa3zznen 1 OcHOBBI CTPOEHNS OPraAaHUYECKUX COeUHEHUI 8 3 OrK-1 (MAg-2)
1.1 | Tema 1. Knaccudukamuss 1 HOMEHKIATypa OPraHUYECKHX | - 3
COCIMHEHMU.
1.2 | Tema 2. CTpykTypHas OpraHu3anusi OpPraHUYeCKux | 2 3
coeguHeHnil. CTepeoxuMHruecKas HOMEHKJIATypa.
1.3 | Tema 3. CTpoeHHe XMMHUYECKUX CBSI3€H aroma yriepoja u | 2 3
B3aMIMHOE BJIHMSIHME aTOMOB B OPraHMYECKHX MOJIEKYIIaX.




Koi-

Pesynbrar 00yueHus

Ne & s BUJE
HaumenoBanue pa3zaena, Tema JeKLIUU BOYA 3
/1 OB g | bopmupyembIx
3 | kommerenumii
1.4 | Tema 4. KucnorHele U OCHOBHBIE CBOMCTBAa OpPraHUYECKUX | 2 3
COEJIMHEHMI.
1.5 | Tema 5. Tumsl peakuuii opraHMd4ecKuX coequHeHuid. Tumbl | 2 3
pearenTtoB.  OOmme  NOpeACTaBICHUS O  MEXaHHU3ME
XUMHUYECKON PEAKLUU.
KonrponbHast pabota Ne2
2 Paznen 2 Auakanbl. Hukiaoankanbl. AjkeHbl. AJKHHBL. | 10 3 OrllK-1 (n4-2)
Auaxanuennl. Apensbl. I'asorenoyriaesogopoasi. Cnimprsl.
®enoubl. IIpoctoie 3¢pupnl. Tuoasl. Cyabpuabl
2.1 | Tema 1. Ankanpl, LMKIOAJKaHbl, aJKEHbI, AJKaJUCHBI, | 2 3
QJIKUHBIL.
2.2 | Tema 2. ApeHsl. 2 3
2.3 | Tema 3. I'amoreHoyriaeBOAOPOIBI. 2 3
2.4 | Tema 4. Cnuptsl, peHONTBI. 2 3
2.5 | Tema 5. IIpocthie 3¢pupsl U THOAHATIBL, CYTBGUIBL. 2 3
KonTponbnas pabora No2
3 Paznen 3. Anbaeruanbl. Keronnl. KapoonoBbie kuciaorsi u | 10 3 OrK-1 (Mg-2)
UX (YHKIHOHAJIbHbIE IPOU3BOAHbIE. AMHHBI.
Hutpocoennnenusi. /[uazocoenuHeHusi. AZ0KpacuTe H.
IIpousBoaHbIe YIOJbHOM H CYJb(OHOBbIX KHCJIOT.
3.1 | Tema 1. Anpaeruasl U KETOHBI. Peakiimu HyKJICOQUIBHOTO | 2 3
IIPUCOEANHEHNS], KOHICHCALUN.
3.2 | Tema 2. KapOoHOBBIE KHCIOTHI M HX (YHKIMOHAJIBHBIE | 2 3
IIPOU3BOJIHBIE.
3.3 | Tema 3. @OyHKIMOHAJIbHBIE TPOU3BOAHBIE KapOOHOBBIX | 2 3
KHCJIOT
3.4 | Tema 4. Amunsl. Hutpocoeaunenust. 1 3
3.5 | Tema 5. lna3zo- u a3ocoemuHeHus. Peaknuu azocoderanus. | 1 3
A30KpacuTeNH.
3.6 | Tema 6. [IpousBoaHbIE YTOJIBHON U CYJIb()OHOBOM KHCIIOT. 2 3
3.7 | KonTtponbHas padboTta Ne3 - 3
4 Paznen 4. 'erepodyHKUMOHATBHBIE COEIMHEHUS 6 4 OrK-1 (Mg-2)
4.1 | Tema 1. 'mapokcu- 1 OKCOKHCIIOTBI. 2 4
4.2 | Tema 2. AMUHOKHUCIIOTBI, TICTITHIBL. 2 4
4.3 | Tema 3. Apomaruueckue aMHUHOKHCIOTHI. AMHMHOCHHPTHL. | 2 4
Awmuno¢enosnsl. Cynb(pOKUCIOTHI.
4.4 | KontponbHas pabora Ne4 - 4
5 Paznen 5. 'erepouukanyeckue coelMHEHUs 10 4 OrllK-1 (n4-2)
5.1 | Tema 1. [laTnunennsle rerepolukisl ¢ 1 u 2 rerepoatomamu. | 2 4
52 | Tema 2. IlectuwieHHble TETEPOLMKIBI C  OJHUM | 2 4
rerepoaromoM. ['pynma nupana
53 | Tema 3. [IllecTuuieHHble TETEPOLMKIBI C  JBYyMS | 2 4
rerepoaromamu. CeMUUJICHHbIE T€TEPOLIUKIIBI.
5.4 | Tema 4. KoH/1IeHCUPOBaHHBIE FE€TEPOLIMKIIBI. 2 4
5.5 | Tema 5. Ankanoussl. 2 4
5.6 | KonTpoawsHas pabora Ne5 - 4
6 Paznen 6. buoaoruyecku aKTHBHbIE u| 12 4 OrllK-1 (Mg-2)

BBICOKOMOJIEKYJIAPHBIC COCITUHCHUSA




Ko Pesynbrar 00yueHus
Ne & s BUJE
HaumenoBanue pazzena, Tema JeKIUU BOYa 3
n/n coB 2 | dopmupyemsIix
3 | kommerenumii
6.1 | Tema 1. MoHOCaxapubI. 2 4
6.2 | Tema 2. Onuro- u noixMcaxapusl 2 4
6.3 | Tema 3. Hykneorunsl. Hykiieo3uael. HykiienHoBbIe KHCTOTHI | 2 4
6.4 | Tema 4. JIunuael. 2 4
6.5 | Tema 5. TeprieHOUBI. 2 4
6.6 | Tema 6. CTepouibl. 2 4
6.7 | KourponbHas paGora Ne6 - 4
Uroro: | S0 3.4
2.3. Temaruyeckuil NJIaH NPAKTUYECKUX 3aHATHH
BI/IH KOH-
3aHAT BOYACOB o, | Pesynprar
No i 3 oOydeHus B BUTIC
n/ | HaumeHoBanue pas3zaena, Tema 3aHATUS (I13, g
- C Ayn 5 | dopmupyembIx
Kh3, uto | CPC O | koMmeTeHmuii
JIIT) p.
1 Pasznen 1 OcHoBbl cTpoenust oprannyeckux | JIIT 28 14 3 OrK-1 (1a-2)
coeIMHeHU I
1.1 | Tema 1. Knaccudukamuss u ©Homenkiatypa | JIIT 4 2 3
OpPraHUYECKUX COCTMHEHUM.
1.2 | Tema 2. CrpykTypHas opranusanus | JIII 6 3 3
OpraHUYECKUX COCTMHEHUM.
CrepeoxuMmuiecKasi HOMEHKJIATypa.
1.3 | Tema 3. Ctpoenne xummuueckux cBsizen aroma | JIIT 6 3 3
yriaepoja M B3aUMHOE BIMSHUE AaTOMOB B
OpraHUYEeCKUX MOJIEKYJax.
1.4 | Tema 4. Kucnoraele U OCHOBHBIE cBoicTBa | JIII 6 3 3
OPraHNU4YeCKUX COCTMHEHUM.
1.5 | Tema 5. Tunet peakiuii  opranuueckux | JIIT 6 3 3
coequHeHnii. Tumbl  pearentoB. OOmiue
MPEACTABICHUS O MEXaHU3ME XUMHUYECKON
peaKkiuu.
KontposnbHas padora Nel
2 Pa3gen 2 AJIKaHEI. IMuknoankansl. | JIII 30 15 3 OrK-1 (MAg-2)
AJIKeHbI. AJIKMHBI. AJIKQJHeHbl. ApeHbI.
I'asiorenoyrJieBoaopoabl. Cnuprsl.
®enoabl. IIpocreie  3¢upnl.  Tuouasbl
Cyabduabt
2.1 | Tema 1. Ankaubpl, IUKIOAJIKaHEI, ankeHsl, | JIII 6 3 3
aJIKaINCHBI, AIKUHEL.
2.2 | Tema 2. ApeHsl. JIIT 6 3 3
2.3 | Tema 3. I'anoreHoyraeBoJ0POAbI. JIIT 6 3 3
2.4 | Tema 4. CupTsl, (peHOIBI. JIIT 6 3 3




Bun Kom-
SaHAT BOYacCoOB o, | Pesyaprar
No us S | obyueHus B BHjE
n/ | HaumeHoBaHue pa3zena, TeMa 3aHsITHS (I13, g v
- C, Ayn 5 | bopmupyeMbIx
KII3, | HuTO CPC S KOMIICTCHITUM
JIIT) p-
2.5 | Tema 5. Ilpocteie »>¢upbl u THOaHansl, | JIII 6 3 3
Cynb(UIBL.
KonrponbHast pabora Ne2
3 Paznen 3. Allbaeruanl. Kertonnl. | JII 38 19 3 OrlK-1 (UA-2)
Kapo6onoBbie KHCJIOThI 7 UX
¢yHKUMOHAIbHBIE TPOU3BOJAHbIE. AMHUHBI.
HuTtpocoennnenus. JAuna3zocoeauHeHus.
A3okpacureju. IIpousBoaHble YyroJabHOH H
CYJb(OHOBBIX KHCJIOT.
3.1 | Tema 1. Anpmeruasl W KetoHbl. Peaxnuu | JIIT 6 3 3
HYKJICO(PUIBHOTO MIPUCOCTUHEHHS,
KOHJICHCAIINH.
3.2 | Tema 2. KapbonoBbie kuciotel u ux | JIII 6 3 3
(YHKIIMOHATIbHBIE TPOU3BOIHBIE.
3.3 | Tema 3. ®ynkuuonanbHble npousBoanbie | JIII 6 3 3
KapOOHOBBIX KHUCJIOT
3.4 | Tema 4. Amunbl. Hurpocoennnenus. JIII 6 3 3
3.5 | Tema 5. [Imna3zo- u a3zocoenuuenusi. Peaxuum | JIIT 4 2 3
azocoudeTaHusi. A30KPaCUTEIH.
3.6 | Tema 6. [IlpousBomubie yrompHOM | | JIII 6 3 3
CyIb(OHOBOM KUCIOT.
3.7 | KontponbHas padota Ne3 JIII 4 2 3
4 Paznen 4. I'erepopynkunonansusie | JIII 22 11 4 OrK-1 (MAa-2)
coeIMHEHHUs
4.1 | Tema 1. 'uapOKCU- U OKCOKUCIIOTBHI. JIIT 6 3 4
4.2 | Tema 2. AMMHOKHCIIOTHI, TICTITH/IBI. JITT 6 3 4
43 | Tema 3. Apomaruueckue aMHUHOKHCIOTHL. | JITI 6 3 4
AMMHOCIIMPTHI. AMUHOQEHOIIBI.
CynbOKHCIOTHI.
4.4 | KontponbHas padota Ned JIIT 4 2 4
5 Pazgea S. I'erepounkianyeckue coenunenus | JIII 34 17 4 OrK-1 (MAa-2)
5.1 | Tema 1. Ilatnunennslie rerepouukisl ¢ 1 u 2 | JIII 6 3 4
reTepoaToMaMu.
5.2 | Tema 2. Illectuuwiennsle rerepouukiasl c | JIII 6 3 4
OJIHMM rerepoaroMoM. ['pymnma nupana
5.3 | Tema 3. Illectnunennusle rerepouukianl c | JIII 6 3 4
JIBYMSI reTepoaToMaMHu. CemuusneHHbIe
TETEPOLMKIIBI.
5.4 | Tema 4. KoHJIeHCUPOBaHHbBIE TETEPOIIUKIIBI. JIIT 6 3 4
5.5 | Tema 5. AnKagouEbL. JII 6 3 4
5.6 | KontponbHas pabota Ne5 JITT 4 2 4
6 Pazgen 6. buosormyeckm aktuBHble u | JIII 40 20 4 OrK-1 (MAa-2)
BbICOKOMOJIEKYJISIPHbIE COEAUHEHUS
6.1 | Tema 1. MoHocaxapupl. JIIT 6 3 4
6.2 | Tema 2. Onuro- u nonucaxapuisl JIIT 6 3 4
6.3 | Tema 3.  Hyxmeorunsl.  Hyxneoszunsr. | JIII 6 3 4
HyxknenHoBble KUCIOTHI




Bun Koi-

Ne ZZH’IT BOYacoB o PesynbTar

1/ | Haumenosanue paszaena, TeMa 3aHATHS (I13, § 00yeHns B BHIC

o C, Ayn 5 | bopmupyeMbIx
KI13, | uro | CPC © | kommerenmmit
JIIT) p.

6.4 | Tema 4. JIunupgs. JIIT 6 3 4

6.5 | Tema 5. TeprieHOUIBI. JIII 6 3 4

6.6 | Tema 6. Ctepoupl. JITT 6 3 4

6.7 | KontpospHas padota Ne6 JIIT 4 2 4

Utoro: g | 192 |96 3.4

2.4. Conep:xkaHue THCHUILIAHBI

Paznen 1 OcHoBbI CTPOCHHUSA OPraHUIECCKUX coeTUHeHU M

Tema 1. Kitaccudukanus 1 HOMEHKIaTypa OpraHMueCKUX COSUHEHUH.
Cooeporcanue membi:

Jlabopamopnas paboma Ne

dopmMa KOHTPOJIA M OTYETHOCTH YCBOEHHMSI MaTepuaja: OMOPHBIM KOHCIEKT, KOHTPOJIbHBIC
BOIPOCHL, opopmiieHre 0TYETa 10 TabopaTopHoi padore Nel.

NB! MakcumajibHOe KOJH4YecTBO GOPM KOHTPOJISI HA 3aHATHSX - He OoJiee 3 -X.

Ipumep

Hcnoab3oBaHue 3JIEKTPOHHOTO OOy4YeHMS W JUCTAHIUOHHBIX  00pa30BaTeJbHbIX
TEeXHOJIOTHIi: HET.

Tema 2. CrpykTypHas oOpraHum3ainuds OpraHMYecKuX coeauHeHud. CTepeoxumMuvecKas
HOMEHKJIaTypa.

Tema 3. CrpoeHne XUMHYECKMX CBSI3€M aToMa yIriepoja W B3aWMHOE BIIMSHHE aTOMOB B
OpPraHUYECKUX MOJIEKYJIaX.

Tema 4. KuciioTHblE M1 OCHOBHBIE CBOMCTBA OPraHUYECKUX COETUHEHUI.

Tema 5. Tunsl peakuuii opraHuyeckux coeguHeHud. Tumbl peareHToB. OOIIME MpEACTABICHUS O
MEeXaHU3Me XUMUYECKOU peaKIiu.

Konrponsnas padora Nel

Paznen 2 Auakasbl. I[ukioankanbl. AJIKeHbl. AJIKHHBI. AJIKQJWEHbl. ApeHbI.
I'asorenoyriesonpopoasl. Cinprtbl. @enouibl. IIpocToie 3¢gupsol. Tuosasl. Cyabduasl

Tema 1. AnkaHbl, IMKIOAJIKAHbBI, aIKCHBI, AJIKAIMCHBI, aJIKUHBI.

Tema 2. ApeHsl.

Tewma 3. ['asioreHOYTI€BOIOPOIBI.




2.5. Y4eOHO-MeTOAMYECKOE 00eciedeHre CaMOCTOSITeIbHOI padoThl

Bua camocrosTensHOM paboTh Kou-
HaumeHoBaHuE 9 =
oOyuaroierocs (AQyAUTOpHOH | BO )
pasjiena, TeMa BHEAYJUTOPHOMN) 4acoB %
@)
Ilpumepot!
Paznen 1. OCHOBBI CTPOCHUS OPTAaHMYECKUX COEIUHEeHUI 14
Koumponvhvie sonpocwi (6onpocwl 015
Tema 1. Knaccuduxkanus u Camonoo020moeKi),
HOMEHKJIATypa OpPTaHHYECKUX ONOPHYBILL KOHCNEKM, 2 3
COGHHHGHHﬁ. cumyayuoHHble 361061'%{,
BbINOJIHEHUE UHOUBUOYATbHO2O0 3A0AHUSL.
Konmponvnvie 6onpocwi (6onpocul 0
Tema 2. CrpykTypHas oOpraHu3alus Ccamono020mosKu,),
OpPraHUYECKUX COCTMHCHUIA. ONOPHYBIL KOHCNEKM, 3 3
Crepeoxummnueckasi HOMEHKJIATypa. cumyayuornHbole 3a0auu,
BbINOJIHEHUE UHOUBUOYATbHO20 3A0AHUSL.
Konmponvnvie sonpocwi (6onpocul 0
Tema 3. CTpoeHHE XUMUYECKUX CBSA3EH CamMono020mosKiL),
aToMa yriiepoja U B3aWMHOE BIUSHUE ONOPHYBILL KOHCNEKM, 3 3
aTOMOB B OPTaHHYECKUX MOJICKYJIaX. cumyayuoHHsle 3a0adu,
8bINOIHEHUE UHOUBUOYATILHO20 3A0AHUSL.
Konmponvhvie sonpocwi (6onpocul 0isi
T, Camono020mosKiL),
ema 4. KucinoTHele U OCHOBHBIC y
. . ONOPHYBILL KOHCNEKM, 3 3
CBOMCTBA OPraHNYECKUX COCTMHEHHA. cumyayuonnsie 3a0au,
8bINOIHEHUE UHOUBUOYATbHO20 3A0AHUS.
Koumponwvnvie sonpocwi (6onpocwl 014
CamMono020moeBKu,),
Tema 5. Tunel peaKHI/Iﬁ OpTraHU4YCCKUX onoprld KOHCNnexKm,
coeaunenuil. Tunsl peareHtoB. OOIME cumyayuoHHvle 3a0au, 3 3
IPEICTaBICHHUS 3] MeEXaHu3Me 8bINOIHEHUE UHOUBUOYATbHO20 3A0AHUS,
XMMHYECKOHN PEaKIUU. 80NpOCHI 07151 KOHMPOALHOU pabomul,
BbINOJIHEHUE UHOUBUOY ATbHO2O
KOHMPONILHO20 3A0AHUSL.
Pazoen 2. Aaxanbl. IlukiaoajkaHbl. AJIKeHbI. AJIKHHBI. AJIKaJHEeHbl. ApeHbl.
I'anorenoyriesogopoanl. Cnuptbl. PDenonabl. IIpoctbie 3¢upbl.  THoJbL 15 3
Cyabpuabl
Tema 1. AJkaHbl, IUKJIOAIKaHbI, Bonpocul ona camonoozomoexu, 3
aJIKCHBI, aJIKQJINEHbI, aJTIKUHBI. ONOPHbIIL KOHCNEKN,
oopmnenue omuema no 1aOOPAMOPHON
pabome Nel, gvinonnenue uHOUBUOYAILHO2O
3a0aHus
Tema 2. ApeHsl. Bonpocul ona camonodzomosku,
ONOPHYBILL KOHCNEKM,
oopmnenue omuema no 1aOOPAMOPHON 3 3
pabome Ne2, gvinoneHue UHOUBUOYATbHO20
3a0aHus
Tewma 3. ['asioreHOyTIIEBOJOPOIBI. Bonpocwr ons camonooecomosku,
ONOPHYBILL KOHCNEKM, 3 3

oghopmanenue omuema no 1abOpamopHoll




HaumenoBanue
paszeina, Tema

Bua camocrositensHOM paboTh
oOyyarorerocst (ayTUTOPHON
BHEAyIUTOPHOI)

Kon-
BO
4acoB

Cemectp

Ilpumepot!

pabome Ne3, gplnonneHue uHOUBUOYAILHO2O
3a0anus

Tema 4. CriupTsl, (HhEHOBI.

Bonpocwet ons camonooecomosxku,
ONOPHYBLIL KOHCNEKM,
ogopmienue omuyema no 1a6OPAMopPHOU
pabome Ned, gvlnonnenue uHOUBUOYAILHO2O
3a0aHus

Tema 5. Ilpocteie 3¢hUpBl U THOAHAIBI,

CyIbGUIBL.
KonTponbnas padora No2

Bonpocwt ons camonooecomosku,
ONOPHbBII KOHCNEKM,
ogopmnenue omuema no 1a6OPAMoOPHOU
pabome Ne5, onpocel 0151 KOHMPOILHOU
pabomwl No2, gvinonnenue uHOUBUOYATILHO2O0
KOHMPOJILHO20 3A0AHUSL.

Pasznen 3. Anbaeruabl. Keroubl. KapooHoBble KMCI0THI U UX (PyHKIIHOHAJIbHbIE
npousBoanbie. AMuHbl. Hurpocoenunenusi. /Imazocoequnenusi. A30KpacHuTeH.
IIpou3BoaHbIE Yr0JbHOH H CYJb(POHOBBLIX KHCJIOT.

19

Tema 1. Amnpmeruapl W KETOHBL
Peaxknuu HYKJIEO(UITBHOTO
MPUCOETNHEHUS, KOHICHCAlUH.

Bonpocwt ons camonooecomosxku,
ONOPHbBII KOHCNEKM,
ogopmnenue omuema no 1a6OPAMoOPHOU
pabome Neb, svinonneHue UHOUBUOYANbHO2O
3a0aHUs

Tema 2. KapOoHOBBIE KHUCIOTBI M HUX
(yHKIIMOHAJIbHBIE TPOU3BOHBIE.

Bonpocwt onsa camonodecomosku,
ONOPHYIUL KOHCHEKM,
oghopmaenue omuema no 1a60pamopHol
pabome Ne7, guinonnenue uHOUBUOYAaAlbHO20
3a0anus

Tema 3. O yHKIHMOHATIBHBIE
MIPOM3BOJIHBIE KAPOOHOBBIX KUCIIOT

Bonpocwt ons camonooeomosku,
ONOPHDBLIL KOHCNEKM,
oghopmnenue omuema no 1a6opamopHoil
pabome Ne8, gvinonnenue uHOUBUOYAILHO2O
3a0anus

Tema 4. Amunsl. Hutpocoeaunenus.

Bonpocul ona camonodzomosxu,
ONOPHDBLIL KOHCNEKM,
oopmnenue omuema no 1aOOPAMOPHON
pabome Ne9, gvlnonnenue UHOUBUOYAILHO2O
3a0anus

Tema 5. Jlua3zo- u a30COCAMHECHUS.
Peakuuu azocoueranus. A30KpacuTenu.

Bonpocul ona camonodzomosku,
ONOPHYIU KOHCHEKM,
oopmnenue omuema no 1aOOPAMOPHON
pabome Nel(, evinonnenue
UHOUBUOYATILHO20 3A0AHUSL

Tema 6. IIpom3BoaHBIE YTOJBHON U
Cynb(OHOBOM KUCIOT.

Bonpocul ona camonodzomosku,
ONOPHYBLIL KOHCHEKM,
oopmnenue omuema no 1aOOPAMOPHON
pabome Nel l, evinonnenue
UHOUBUOYATILHO20 3A0AHUSL

KonrtponsHas pabora Ne3

Bonpocwt ons koumponvrnou pabomur No3,
8bINOIHEHUE UHOUBUOYATILHO2O
KOHMPOTIbHO20 3A0AHUSL.

Paznen 4. I'erepodyHKUMOHATBHBIE COEINHEHUS

11




HaumenoBanue
paszeina, Tema

Bua camocrositensHOM paboTh
oOyyarorerocst (ayTUTOPHON
BHEAyIUTOPHOI)

Kon-
BO
4acoB

Cemectp

Ilpumepot!

Tema 1. 'mapOKCH- U OKCOKUCIIOTHI.

Bonpocwt ona camonodecomosku,
ONOPHYIU KOHCHEKM,
oopmaenue omuema no 1aOOPAMoOPHON
pabome Nel2, svinonnenue
UHOUBUOYATILHO20 3A0AHUSL

Tema 2. AMUHOKHUCIIOTHI, TSI THIEI.

Bonpocwt ona camonodecomosku,
ONOPHYLIL KOHCNEKM,
oopmaenue omuema no 1a6OpaAmMopHoU
pabome Nel3, evinonnenue
UHOUBUODYATILHO20 3A0AHUS

Tema 3. ApomaTtuyeckue
AMHUHOKHCIIOTBHI. AMHHOCTTUPTHI.
Awmunopenonsl. Cyab(pOKHCIOTHI.

Bonpocwt ons camonooecomosku,
ONOPHBIU KOHCNEKM, 8bINOJIHEHUE
UHOUBUOYATILHO20 3A0AHUS

KonTponbnas padota N4

Bonpocer ons kommponvnoii pabomor Ned,
8bINOIHEHUE UHOUBUOYATILHO2O
KOHMPOILHO20 3A0AHUSL

Paznea 5. I'eTepounkiandeckue coelMHe

HHUA

17

Tema 1. IlaTHuneHHble TeTEPOLUKIIBLI C
1 u 2 rerepoaToMamMH.

Bonpocwt ons camonooecomosxku,
ONOPHDBLIL KOHCNEKM,
oopmnenue omyema no 1aGOPAMOpPHOU
pabome Nol4, 8bINOIHEHUE

UHOUBUOYATILHO20 3A0AHUSL

Tema 2. [llecTuuneHHbIE T'€TEPOLIUKIIBI
¢ oaHuM rerepoaromoMm. I'pymnma
NApaHa

Bonpocul ona camonodzomosxu,
ONOPHYBILL KOHCNEKM,
oopmnenue omuema no 1aOOPAMOPHONU
pabome Nels, 8bINOJIHEHUE

UHOUBUOYATILHO20 3A0AHUS

Tema 3. [llecTuuneHHbIE T'€TEPOLIUKIIBI
c IBYMS reTepoaToMaMH.
CeMuuJIeHHBIE T€TEPOLIMKIIBI.

Bonpocul ona camonodzomosxu,
ONOPHYBILL KOHCNEKM,
oopmnenue omuema no 1aOOPAMOPHONU
pabome Nel6, 8bINOJIHEHUE

UHOUBUOYATILHO20 3A0AHUSL

Tema 4.
TETEPOITUKIIBI.

KOHI[GHCI/IpOBaHHBIe

Bonpocwt ons camonodeomosku,
ONOPHYBLIL KOHCHEKM,
oghopmnenue omuema no 1abOpPamMopHol
pabome Nel7, evinonHenue
UHOUBUOYATILHO2O 3A0AHUS

Tema 5. Ankaaouasl.

Bonpocwt ons camonooecomosku,
ONOPHYbIL KOHCHEKM,
ogopmienue omyema no 1a6OPaAMopHoOU
pabome Nel8, svinonnenue
UHOUBUOYATILHO2O 3A0AHUS

KonTponbnas padorta Ne5

Bonpocul ona konmponvroti pabomer NS,
8bINOIHEHUE UHOUBUOYATLHO2O
KOHMPOILHO20 3A0AHUSL.

Pa3pnen 6. buoJsiornyeckn akTHUBHbBIE H BbICOKOMOJIEKYJISIPHbIE COCAUHECHUS

20

Tema 1. MoHocaxapumpbi.

Bonpocwr ons camonooecomosku,
ONOPHLII KOHCNEKM,
ogopmienue omyema no 1a60pamopHou




Buz camocTosTensHoi paboTsl Kon-
HauMeHOBaHME 9 =
oOyuaroierocs (AQyAUTOPHOH | BO 3
pasjiena, TeMa BHEAYJTUTOPHOMN) 4acoB %
@)
Ilpumepwt!
pabome Nel9, evinonnenue
UHOUBUOYATILHO20 3A0AHUSL
Tema 2. Onuro- u nomMcaxapusl Bonpocwet ons camonooecomosxku,
ONOPHYIL KOHCNEKM,
oghopmunenue omuema no 1adOpPaAmMoOpPHoI 3 4
pabome Ne20, evinonnenue
UHOUBUOYATILHO2O 3A0AHUS
Tema 3. Hykneoruasl. Hyxiaeo3umisl. Bonpocwl ona camonodzomosxku,
HyxkiennoBbie KUCIOTHI ONOpHbLL KOHCNEKM,
oghopmnenue omuema no 1adOpPaAMoOpPHO 3 4
pabome Ne2l, svinonnenue
UHOUBUOYATILHO2O 3A0AHUS
Tema 4. JIunuae. Bonpocwt ons camonodecomosku,
ONOPHYILI KOHCHEKM,
oopmaenue omuema no 1aOOPAMopHoU 3 4
pabome Ne22, svinonmenue
UHOUBUOYATILHO20 3A0AHUS
Tema 5. TeprieHOUBI. Bonpocul ona camonoozomosku,
ONOPHbILI KOHCHEKM,
oopmaenue omuema no 1aOOPAMopHoU 3 4
pabome Ne23, svinonnenue
UHOUBUOYATILHO20 3A0AHUS
Tema 6. Ctepounsl. Bonpocwt ons camonodeomosku, 3 4
ONOPHBIU KOHCNEKM, 2pynnoeas paboma
Kontponsnas pabora Neb Bonpocer 0nsa konmponvnoii pabomer Neb,
8bINOIHEHUE UHOUBUOYATILHO20 2 4
KOHMPOTbHO20 3A0AHUSL.
Bcezo: | 96 3.4
3. OBPA3OBATEJIBHBIE TEXHOJIOI'NA
3.1. 3ausATus, IPOBOAMMbIE B HHTEPAKTHBHOI (opme
Ne | HaumenoBanue Bun  yuebnsix | Kon- ®opMBI UHTEPAKTUBHOTO Kon-
/| pazjaena JUCITUTUTMHBI 3aHSATUN BO 4ac o0yJeHus BO
qac
Ilpumepwvr!
1 Paszoen 1. OcHoBBI CTpoeHMs |, 4
OPraHUYeCKUX COeTMHEHN
1 Tema 1. | Ilpaxmuueckoe | 4
Knaccugukanus U | squsmue
HOMEHKJIaTypa
OpTaHHYECKHUX
COCIMHECHU.
2 Tema 2. CrpyxrypHas | Jlexyus 6
OpraHusanus Ilpaxmuueckoe
OpraHMYeCKHX sansmue
COCTMHEHUH.
Crepeoxumuyeckas




No HanmenoBanue Bux  yuebnsix | Kon- ®opmMbl HHTEPAKTHUBHOTO Kou-
n/n | pasaena IUCHMIUIMHBL | 3aHATUN BO 4ac o0yueHHs BO
qac
Ilpumepwt!
HOMEHKJIATYypa.

3 Tema 3. Crpoenue | Jlexyus 6
XUMHUYCCKUX CBsI3el HpaKmuquKoe
aTomMa  yriepoja W | zgusmue
B3alMHOE BIIUSIHUE
aTOMOB B
OpraHHYECKUX
MOJICKYJaX.

4 Tema 4. Kucnotuele " | Jlexyus 6 Obyuenue Ha ocHoge onvima
OCHOBHBIE CBOMCTBA | [Ipaxmuueckoe 4
OpPraHu4YCCKux 3aHamue
COETMHEHUH.

5 Tema 5. Tunsl peakuui | Jlexyus 6
OPTaHUYECKUX Ilpaxmuueckoe
COCI{HHGHI/Iﬁ. Tumet 3aHaAmue
peareHToB. O61ue
MPEJICTaBICHUS 0
MEXaHU3ME
XAMHYECKOW PEaKIUU.

Kontponbnas  pabota
Nel

2 Pazoen 2. Ankanpl. IukjaoajdkaHbI. 30 20
AJIKeHBbI. AJNIKUHBI. AJNKaaMeHbl.

ApeHbl. I'asorenoyriieBogopoasbl.
Cnuptbl. ®enounl. Ilpocthie 3¢gupsl.
Tuoasl. Cyabpuabl

1 Tema 1.  Anxansl, | Jlekyus 6 ObyueHnue Ha ocHo8e onvlma 4
[UKIIOANIKaHbI, alKeHbl, | [Ipakmuueckoe
aJIKa/INEHBbI, aJIKUHBI. sauamue

2 Tema 2. ApeHsl. Jlexyus 6 Obyuenue na ocnoge onvima 4

Ilpaxmuueckoe
3auamue

3 Tema 3. | Jlexyusa 6 Obyuenue Ha ocHoge onvima 4
lNanorenoyrneBonopon | /lpakmuueckoe
BI. 3auamue

4 Tema 4.  Cruprsl, | Jlexyus 6 Obyuenue na ocnose onvima 4
(heHOIMBL Ilpaxmuueckoe

sauamue

5 Tema 5. Ilpoctsle | Jlexyus 6 Obyyenue na ocHose onvima 4
abupsl U THOAHaNbL, | [Ipakmuueckoe
Cynb(UIBL. 3auamue

6 Kontponbnast  pabota | Ilpakmuueckoe | 4 -
No2 3auamue
Pasnen 3. Auapgeruanl. KertoHsl. | 40 24
KapGoHnoBrble KHCJIOTBI U 170.4
(pyHKIHOHAJIbHbIE NPOU3BOJHBIE.




No HanmenoBanue Bux  yuebnsix | Kon- ®opmMbl HHTEPAKTHUBHOTO Kou-
n/n | pasaena IUCHMIUIMHBL | 3aHATUN BO 4ac o0yueHHs BO
qac
Ilpumepwt!
AMHHEI. Hurtpocoenunenus.
JAna3ocoequHEeHUS. A30KpacuTesu.
IIpousBoanbie YIOJIbHOM "
cyJib(OHOBBIX KUCJIOT.
Tema 1. Ampperunsl u | Jlexyus 6 Obyuenue Ha ocHoge onvlma 4
KETOHBHI. Peakun Ipakmuueckoe
HYKJICO(PHIBHOTO sausmue
IPUCOECTUHEHNUS,
KOHJICHCAIIUH.
Tema 2. KapOoHosbie | Jlexyus 6 Obyuenue Ha ocHoge onvima 4
KHCJIOTBI u X | [lpakmuueckoe
(byHKLINOHATIBHbBIE sausmue
IPOM3BOJIHBIC.
Tema 3. | Jlexyusn 6 Obyuenue na ocnoge onvima 4
DyHKIHOHAIBHBIC Ilpaxmuueckoe
IPOU3BO/IHBIE sausmue
KapOOHOBBIX KHCIIOT
Tema 4. AwmuHbL | Jlexyus 6 Obyuenue na ocnoge onvima 4
Hutpocoennnenus. Ipaxmuueckoe
3ansamue
Tema 5. Jnazo- w | Jlexyus 6 Obyuenue na ocnose onvima 4
A30COCAUHCHUA. HpaKmuqec](oe
Peakiuu a30CoOUCTAHUA. | 5,1 0m10
A3oKpacuTenu.
Tema 6. IlponsBonnsie | Jlexyus 6 Obyuenue na ocnoge onvima 4
YTOJIBHOH " | [Ipakmuueckoe
CYIbGOHOBON KUCIOT. | 51 amu0
Kontponbnasa  pabora | [lpaxmuueckoe | 4 -
Ne3 3auamue
Paznen 4. TerepodyHkuuonajbHbie | 22 12
coeIMHEeHH
Tema 1. T'mapokcu- u | Jlekyus 6 Obyuenue na ocnose onvima 4
OKCOKHCIIOTHI. Ipaxmuyeckoe
3ansamue
Tema 2. | Jlexyus 6 Obyyenue na ocHose onvima 4
AMUHOKHCIIOTEHI, Ipakmuueckoe
HENTUIBL. sausmue
Tema 3. | Jlexyus 6 Obyuenue Ha ocHoge onvlma 4
Apomarnyeckue Ilpaxmuueckoe
AMHHOKHCIIOTHI. sansmue
AMUHOCTIHUPTHI.
AMUHO(DEHOITBI.
Cynb(hOKHUCIIOTHI.
Konrponenas  pabora | [Ipaxmuueckoe |4 -
Nod 3anAmue
Pasnen S. I'erepounkanyeckue | 34 20
COe/IMHEeHUA
Tema 1. Ilarnunennsie | Jlexyus 6 Obyyenue na ocnose onvima, 4
reTepouukiasl ¢ 1 u 2 Ilpaxmuueckoe BbINOJIHEHUE 2pynnoeozo
rerepoaToMaMH.




No HanmenoBanue Bux  yuebnsix | Kon- ®opmMbl HHTEPAKTHUBHOTO Kou-
n/n | pasaena IUCHMIUIMHBL | 3aHATUN BO 4ac o0yueHHs BO
qac
Ilpumepwt!
3ansmue npoexkma
Tema 2. | Jlexyus 6 Obyuenue na ocnoge onvima, 4
ecTnunexnbie Ilpakxmuueckoe 8bINONHEHUEe 2pYynno6o2o
TETEPOLMKIIBI C OIHHM | 500 om0 o npoexma
rerepoatomoM. ['pynma
nupaHa
Tema 3. | Jlexyus 6 Obyuenue na ocnoge onvima, 4
lecTnunexnbie Ilpakmuueckoe BbINOJIHEHUE 2pynnogozo
TETEPOLMKIIBL C IBYMS | 500 0m o npoexma
rerepoaToMamH.
CeMuuneHHbIE
TeTePOLUKIIBI.
Tema 4. | Jlexyus 6 Obyuenue na ocnoge onvima, 4
Konzencnpopanusie Ilpaxmuueckoe B8bINOJIHEHUE 2PYNnno6o2o
TCTCPOLHMKIIBL. 3ansamue npoekma
Tema 5. Ankanounpt. Jlexyus 6 Obyuenue Ha ochoge onvima, | 4
IIpakmuyeckoe 8bINOIHEHUE 2PYnnoeo2co
3ansamue npoexkma
Kontponenas  pabota | [Ipaxmuueckoe | 4 -
NeS 3anamue
Paznen 6. buosnorudeckn aktuHbie H | 40 32
BBICOKOMOJICKYJISIPHBIC COCAMHECHUSI
Tema 1. | JTexyusn 6 Obyuenue na ocnose onvima 4
Mownocaxapunsr. IIpaxmuueckoe
3ansmue
Tema 2. Omwro- wu | Jlexyusn 6 Obyuenue Ha ocHoge onvima 4
110JIMCaxapu /bl Ilpakmuueckoe
3ansamue
Tema 3. Hyxkneotunst. | Jlexyus 6 Obyuenue Ha ocHoge onvlma 4
Hykneosnpr. IIpakmuueckoe
Hykj1enHOBBIE KHCIIOTBI | 540 00000
Tema 4. Jlunnpr. Jlexyus 6 Obyuenue na ocnoge onvima 4
Ilpakmuueckoe
3ansmue
Tema 5. TepnieHounsl. | Jlexyus 6 Obyuenue Ha ocHoge onvlma 4
IIpakmuueckoe
3ansmue
Tema 6. Crepounnpi. Jlexyust 6 Obyuenue na ochoge onvima 4
Ilpakmuueckoe
3ansamue
Kontponenas  pabora | [Ipakmuueckoe |4 3awuma epynnogozo npoexkma, | 4
Ne6 3ansamue npeseHmayus
Hmozo: | 194 112

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUAANCIHUITJINHBI

4.1. KOHTpOJ’IbHO-HI/laFHOCTl/IquKI/le MaTepHuaJibl




[IpomexyTouHas aTTecTanus IO AUCUUIUIMHE MpOBOAUTCS B ¢dopMe 3K3aMmeHa. bumer
BKJIIOYAET 3 TEOPETUUECKUX BOMpoca U | CUTyallMOHHYIO 3a/au4y.

TeopeTruyeckne BONpPOCHI:
1. Tunbl XUMHUYECKHUX CBSI3€M B OpraHWYECKUX coeauHeHusx. CTpoeHHe IBOMHBIX (

C=C, C=0, C=N ) u tpoiinbix ( C=C, C=N ) cBs3eii U UX BaXXHEUIIUE XapPaKTEPUCTUKU
(nnuHa, SHEprUs NOJIsAPHOCTH). CpaBHEHUE PEAKIIMOHHON CITIOCOOHOCTH ABOMHON U TPOMHOU
yIJepo] — YIIAEPOAHOM CBSA3EH B peaklUAX JIEKTPOPHIBHOTO IPUCOeAUHEHUS (Ha puMepe
TUIPOTATIOr€HUPOBAHMS).
2. Cynbdokucnorel. Homenknarypa. CrocoObsl monydeHus. KuCIOTHBIE CBOWMCTBA,
obpaszoBanue coisieii. DyHKIMOHATBHBIE TPOM3BOJIHBIE CYIb(POKUCIOT: 3PUPHI, aMUIH,
XJIOpaHruaApuAbl. Peakuus ynaneHus W 3aMelieHHs] CyIb(OTpYIIbl B apOMAaTHYECKUX
CyIb(OKUCITOTAX.
3. ATJIMKOHBI CEpJICYHBIX TJIMKO3UI0B. Jlurutokcurenus, crpodantuaud. OOt
MIPUHIIAIT CTPOSHUS ¥ PEaKIIMOHHASI CIIOCOOHOCTh CEPJICYHBIX TITMKO3H/IOB.
CuryanuoHHas 3aj1a4a
1. B MeaquuuHe HHPOKO MCHOJb3YyeTCSl CAJTUINJIOBAsE KUCJI0TAa U ee mpousBoanbie. K
KAaKOMY KJIacCy NPHHANJIEKHT ITO coeanHenue? Kakue (yHKIHOHAJBHBIE TPYNNbI
BXO/ST B €ro cocTaB?

OOH

H CanuunioBast KUCIIOTa

JTaJIOH oTBeTa K 3aga4de Nel

biarogaps HanmM4YKIO B MOJIEKYJIE CATULIMAIOBOM KUCIOTHI 3aMKHYTON YIJIEpOJHOM LIENH €€
OTHOCST K KapOOIIMKINYECKUM COETUHEHUSIM.
B Monexyne canuuuiaoBoil KUCIOThI COAEPKUTCA KapOOKCHITbHAS
(-COOH) wu runpokcunbHas (-OH) QyHKUMOHANBHBIE TPYMINbI, CIEIOBATEIbHO, 3TO —
reTepoyHKIMOHAIBHOE COEMHEHHE U OTHOCUTCS K KJaccy T'MpOKCUKapOOHOBBIX KHUCIOT.
OTBeT: calauIMIOBasi KUCJIOTAa OTHOCHUTCA K KJaccy THAPOKCUKAPOOHOBBIX KHUCIOT U COJEPKUT

KapOOKCHIIBHYIO U TUAPOKCUIBHYIO ()YHKIIMOHAJIBHBIE TPYIIIIHI.

4.2. OueHo4YHbIE CPEACTBA
4.2.1. TecToBble 3a1aHusl (3aKPHITON POPMBI):

1. Peakiuu Hykieo(UIbHOTO MpucoeAMHEHUs (An) XapaKTepHbI IS

a) aJIKCHOB

0) raJoreHaJIKaHOB



B) aJIbJCTHUJIOB
') apeHOB
OtBer: B
2. C momomwto peareHToB [Ag (NH3)2]OH min CuSO4(NaOH) MOXHO OTJAUYHUTH APYT OT
Jpyra COeIMHEHHS B TTapax
a) 3TaHaJIb U IPONaHAIb
0) Oyrananp u OyTaHOH
B) STUJICHTJIMKOIIb U TJINIEPUH
T') 9TaHONI U peHoI
OtBer: B
3. OH-kucnoroii bpencrena siBnsercs

a) STHJIAMUH

0) STaHTHO

B) 3TaHOII

T') aHWINH

OrtBeT: B

4. ®ochaTHIMITXOIUHBI OTHOCATCS K KIIaccy

a) )KUpOB

0) TUTIUI0B

B) OenKoB

I') yIJIEBOJIOB

Ortsert: 0

3. B BOJTHOM pacTBOpE TIIMIIMH HAXOJUTCS B BUJIE
a) aHMOHA

0) KaTHOHA

B) OUIIOJISIPHOTO MOHA

I') HEUTPAJTBLHOW MOJIEKYITBI

OTBeT: B

4.2.2. TectoBble 3a1aHuA (OTKPHITOU (POPMBI):
1. B cocraBe xupa (TpuauuiIrauieprHa) 0OHapy>KeHbI )KUPHbIE KUCIOTHI: MaJIbMUTHHOBAS,
JIMHOJIEBAs, CTEAPUHOBAsA. Y Ka3aTh KOHCUCTEHIIMIO TaHHOTO JKHpa

Ortsert: TBepaas



2. Ha3Bath (hyHKIIMOHAJILHBIE TPYIIBI B MOJIEKYJIEe Oelika, IPUAAIIIHe el THAPODUILHOCTh
(MONAPHOCTH)
Otet: KapOokcuinbHas, aMUHOTPYIITIA, TUAPOKCHIIbHAS, CYIb(OruapruIbHas, aMyHasl.

3. VYkaxute (QparMeHT MOJCKYJIbl TOJIyoJia, IOABEPTAIOIIMICS TaJOrCHUPOBAHHUIO B
MPUCYTCTBUH KUCTOTHI JIbtonca
OrtBert: ben3onpHOE KONBIIO

4. OpraHuyecKre COeTMHEHUS, OTHOCSIIUECS K TPYIIe TUKSTOMUIIEPa3HHOB 00pa3yroTCs U3
AMUHOKHCIIOT C PACIIOJIOKEHUEM aMHUHO- M KapOOKCHUIIBHOM TPYIII

OTBeT: 0. — aMMHOKHCJIIOTA

4.3. IlepeueHb NPAKTHYECKUX HABBHIKOB:

1. KmaccuduiupoBaTh OpraHM4ecKue COCTUHCHHS

2. AHanu3upoBaTh CTPYKTYPHYIO POPMYIY U HA3bIBATh COCAMHECHHE
3. AHanu3upoBaTh Ha3BaHUE U BHICTPAUBATH CTPYKTYPHYIO GOpMYITy
4. AHanM3UpOBaTh XMMHUYECKOE CTPOCHUE CBSA3EH aTOMOB B OPraHUYECKUX COCIUHEHMSIX;

5. OueHuBaTh pactupeereHue IEKTPOHHOMN TIOTHOCTH B MOJIEKYJIaX U BBISBIISITh
PEaKUMOHHbBIE IEHTPbI

6. [IporHO3MpOBaTH XUMUYECKOE TTOBEACHNUE OCHOBHBIX KJIACCOB COETMHEHUM

7. OuieHNUBaTh KUCIOTHBIE M OCHOBHBIE CBOMCTBA CIIUPTOB, KAPOOHOBBIX KUCIOT U IPYTHX
KJIACCOB OPraHUYECKUX COCTMHEHUHN
8. KnaccudummpoBaTh XuMUYECKHE PEAKIIU OPrAaHUYECKUX COSAMHEHUN (TI0 TUITY

peareHTa, HalpaBJICHUIO PEaKLIin)

9. AHaJ'II/I3I/IpOBaTI> OpraHu4Y€CKUC COCAUHCHHA C IMOMOIIBIO XUMHYCCKUX, (1)I/I3I/IquKI/IX,

CI)I/ISI/IKO-XI/IMI/I‘IeCKI/IX METOI0B

4.4. Cnucok TeM pedepaToB (B oJHOM o0beme) ¢ oopmiienneM u 6e3 odopmieHust
npe3eHTaAlMU:
1. HobGenesckue naypearsl B obOnactu xumuu, papmaruu (1939 r.) I'.Jlomark HII 3a oTkpeiTue
AHTUMUKPOOHOH aKTUBHOCTH YJIb(paHUIAMUIHBIX IPENapaToB.
2. [TpupoaHbIe MOTUMEPHI.
3. MexaHu3Mbl CHHTE3a UCKYCCTBEHHBIX MTOJIMMEPOB.
1. TIpobnema yTuau3aIuu MOJIMMEPHBIX OTXOIOB.

2. Hcnonp3oBaHME NOIMMEPOB B METUIIMHE U (hapMallly.



3. BnusHHME CTEpPEOXMMHMYECKOTO CTPOCHUS OpPraHMYECKHX BEIIECTB Ha HUX OHOJIOTHYECKYIO

AKTUBHOCTb.

8. HenpenenbHble BBICHIME KHUPHBIE KHUCIOTBI W HUX OCOOCHHOCTH, pOJIb B CTPYKTYpE
dbochonmunumaoB u GmomedpaH.

9. - 3 BBICHIUE >XUPHBIE KHUCIOTHI, POJb B META0OIU3ME JIMIIONPOTEHHOB M TPOQPHIAKTHKE
CEepACYHO-COCYTUCTHIX 3a00IeBaHUH.

10. Crepeonsomepnbie GopMbl peTuHaNS (LIMC- ¥ TPAHC-), UX POJIb B MOJICKYJISIPHBIX MEXaHH3Max
(YHKIIMOHUPOBAHUS 3PUTEIILHOTO aHAIIN3aTOPA.

11. CoBpeMeHHBIC HAHOMATEPHAJIBI M UX IPUMEHEHHE B MEIUITUHCKON TIPAKTHKE.

12. AcummeTpus CTpyKTYphl U QYHKIUU OMOIOTHYECKUX MEMOpaH.

4.5. Ciucok BONPOCOB /I MOATOTOBKH K 3a4€Ty MJIM IK3aMeHY (B MOJTHOM 00BbEME):
IlepBble Bonpockl

1. Tunbel xuMudeckux cBsizell B opraHuuyeckux coenuHeHusax. Ctpoenue nBoiHbIx (C=C,
C=0, C=N) u tpoiiubix (C=C, C=N) cBs3eil U UX BaKHEHIINE XapaKTePUCTUKH (IJTHHA,
9HEprus, MoysipHOCTh). CpaBHEHHWE PEAKIIMOHHOW CIOCOOHOCTH JBOWHOH W TPONHOMN
VIIepoa — YIJIEPOJHOW CBSi3ed B PEAKIHIX dSJICKTPO(UIBHOTO TMPUCOCTUHEHUs (Ha
pUMepe THAPOTaToreHUPOBaHUS).

2. KoBaneHTHble G - U T - CBSI3U B oprannyeckux coequHeHusx. Ctpoenue aBoHbIX C=C u
C=0 cBs3eil M UX BaXHEUIINE XapaKTEPUCTUKU (JJIMHA, HSHEPrusi, IMOJSIPHOCTD).
CpaBHeHUE peaKLIMOHHOM CITIOCOOHOCTH 3TUX CBSA3EH B peakLMsIX MPUCOEAUHEHHS. TT - U 1
— OCHOBHBIE CBOMCTBA KaK XMMUYECKasi OCHOBA KMCIOTHOI'O KaTalnusa

3. CucteMbl ¢ OTKpBITOM ILenbio comnpsbkeHus (Oyranuen 1,3; uzompeH; B - KapoTHH).
OHeprusa comnpsbkeHus. OCOOEHHOCTM  TNPOTEKaHMsI PEAKLUil  AIEeKTPOUIBHOTO
MPUCOEANHEHNS (THAPOraJIOTeHUPOBaHKUE, MPUCOEAMHEHHWE TalloreHoB) B psaxy 1,3 —
JTUEHOB.

4. CucteMsl ¢ 3aMKHYTOW Iienbio comnpspkeHus. CTpoeHne OeH3oma. ApOMaTHYHOCTh U €e
kputepuu. IlposiBneHne apomaruyeckux cBoMCTB. HeOGeHzouaHble apomaTHyecKue
CUCTEMBI (LIMKJIONEHTAaIUEHUI-UOH, TPOIIMUINI-KaTHOH, a3yJIeH).

3. Cucremsl C 3aMKHYTOM LENBIO CONPSDKEHUS. ApOMaTUYHOCTh M ee Kputepuu. [IpaBuio
XIoKKend. ApOMaTHYHOCTh KOHICHCHUPOBAaHHBIX apeHOB (HadTaluH, aHTpAlleH,
(deHaHTpeH) W HEOEH30MIHBIX CHCTeM (IIMKJIOMEHTAAUEHUI-UOH, TPONMINH-KaTHOH,
azyneH). Peakmuu »ieKTpOPUIBHOTO 3aMEINICHUS KOHJICHCHPOBAHHBIX apeHoB (Ha

npuMepe cyabGupoBaHus HaQTAIHHA).



10.

1.

12.

13.

14.

7, T- u p, T-ComnpspkeHne B KapOOIUKINUECKUX (OCH307, aHWIMH) U TeTEPOIUKITNISCKIX
(mMpuanH, TUPPOT) COENUMHEHUsX. ApomMaTuueckue cBoilctBa. OcoOeHHOCTH HX
MPOSIBJICHUSI B PEAKIMAX 3JIEKTPOPHUIBHOTO 3aMelieHus (Ha mpumepe OpOMHpPOBAHMSA)
3THUX COCAUHECHUM.

B3anMHOe BiIMsHME aTOMOB B MOJIEKYJaX OPraHUYECKUX COEOUHEHUN. DJIEKTPOHHBIE
3¢ (deKThl 3aMecTUTeNel: UHIYKTUBHBIA U ME30MEpHBIN. BIusHue 31eKTpOHOJOHOPHBIX U
AJIEKTPOHOAKIIETITOPHBIX 3aMECTHTEICH Ha PEAKIIMOHHYIO COCOOHOCTh apOMAaTHYECKOTO
KOJIbLIa B PEAKUUSAX AIIEKTPO(MIBHOTO 3aMelleHus (Ha mpumMepe CyiabPUpOBaHUA U
raJioreHupoBaHus ¢eHona U OEH30MHON KUCIIOTHI).

Koudopmanusa.  I[Ipoekuumonnsie  ¢popmynsl  Heiomena.  Bunel  HampspkeHMi.
OHepreTuyeckas XapaKTEpPUCTHKAa 3aCIOHEHHBIX, CKOLIEHHBIX M 3aTOPMOKEHHBIX
koH(popmanuii (Ha mpumepe Oyrana). KoHdopmammoHHOE CTpOEHHE YTIIIEBOJOPOIHBIX
paZvKaloB B BBICIIUX KUPHBIX KUCIOTAX (MaJIbMUTHHOBAS, CTEAPUHOBAS).

Kondopmanusa nmknorekcana. Bunabl HanpspbkeHu# (yriioBoe, TOpcuoOHHOe, Ban-aep-
Baanbca). Kondopmanuu wmerunuukiorexkcana. MuBepcus uukma. 1,3-muakcuanbHOE
B3aumoJeiicteue. KoHdopManmoHHOe cTpoeHHWE MeHTaHa W MeHToma. CTepeoxuMus
JeKaINHA KaK CTPYKTYpHOTO (pparMeHTa CTepOHnI0B.

DHAaHTHOMEpHUS COEAMHEHUMN C OJTHUM LIEHTPOM XHUPAIbHOCTH (TJIMLIEPUHOBBIN albJETH,
MoJiouHas kuciora). [Ipoekunonnsie popmynsl @uiiepa. OTHOCUTENbHAS U aOCOJIIOTHAS
koHdurypamuu. D, L- u R, S-CucremMs crepeoxuMuueckoii HOMEHKIATyphl. Pariemarst u
CIOCOOBI MX pa3/eeHHUS.

XupanbHble MOJEKYIbl. MONEKyNbl ¢ OJHUM (MOJOYHAs, sI0OYHAs KHUCIOTa) U JABYMS
(BUHHAs KHCIIOTA) LIEHTPAMU XUPAIbHOCTH. DHAHTHOMEPHI, TUACTEPEOMEPHI, palleMaThl.
Mezodopma. D, L- u R, S — Cucremsl 0003Ha4eHN KOH(UTYpaLUH.

CrepeounsoMepusi IPUPOAHBIX 0-aMUHOKHCIOT C OJJHUM (Ha IpUMEpe cepuHa, LIUCTEHHA)
U ¢ AByMs (Ha TpuUMepe TpeoHWHa) leHTpamu xupanbHOCTH. D, L- u R, S — Cucremsr
0003HaYeHUI KOH(UTYpaLnu.

KucnotHocte  opranmdeckux  coenuHeHud.  Tumbl  KuciaoT.  CpaBHUTEIbHAS
xapakrepuctuka OH u SH- kucnor (Ha npumepe CHHpPTOB U THOJIOB). DakTophl,
OTIpeJIeNIAIONINEe KUCIOTHOCTh B ra30BOM M XKuAKHX (a3ax. PeakunonHas crnocoOHOCTh
CIHUPTOB, GeHONIOB U THOJOB, Kak OH u SH- kucnor (peakiuu coneodpazoBaHus).
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE AaKTUBHBIX IMPOMEXKYTOUYHBIX YaCTHIL,
00pa3yromuxcs MpU TOMOJUTHYECKOM (CBOOOJHBIE paIUKaIbl) U TETEPOTUTHIECKOM
(kapOOKaTHOHBI, KapOOAHHOHBI) pa3pbiBe CBs3U. DAaKTOPBI, OMpPEACNAIONINE HX

OTHOCHUTEIIbHYIO YCTOMUUBOCTh. TpeT-OyTHiIbHbIC, aJUIUIIbHBIC, OCH3MIbHBIC PAJUKAIIbl U



15.

17.

18.

19.
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21.

22.

23.

24.

25.

VOHBI.
Peaknuu paavKanbHOrO 3aMEILEHUs y TETParoHalbHOIO aTOMa YIJIEepoAa B alKaHax U
LUKJIOAJIKAHAX, MEXaHU3M (Ha npuMepe peaxkuuu raJIOr€HUPOBAHUS).

PernocenekTuBHOCTH paauKaJIbHOI'O 3aMCIICHU . HpeI[CTaBJ'IeHI/Ie O ICIIHBIX IMPOHCCCax.

Peakium 3neKTpOQUIBHOTO MPUCOCIUHEHUST B aJIKEHAaX, MEXaHM3M (Ha TNpuMepe
IIPUCOEANHEHNSI TaJOr€HOB M rujporajoreHupoBanusi). CTpoeHue KapOOKATHOHOB.
@DaxTOpEl, ONPENENSIOIINE UX OTHOCUTENBHYIO YCTOWYUBOCTD. [IpaBnino MapkoBHuKOBa
(craTuecKuil U AMHAMUYECKUH MOAXO/bI).

Peakium 3neKTpOQHUIBHOTO TPUCOCTUHEHUST B AJKEHaxX. BiusHHe 3aMecTHTeneid Ha
PEaKMOHHYI0 CHOCOOHOCTh IBOMHOM cCBsi3U. Peakuus ruapaTtaiyu, pojb KHCIOTHOIO
karanm3a. [IpaBuno MapkoBHUKOBA.

Peakiun 31eKTpoQUIBLHOIO NPUCOEIMHEHUS Ha NMpUMEpe TaJloreHUPOBAHUS aJIKEHOB U
o,B-HenpeAenbHbIX ~ KapOOHWIBHBIX  coeluHeHMH.  DakTopbl,  ompejaessolne
IIPUCOEIMHEHME T10 IIPaBUILy U IPOTUB MpaBwiia MapKOBHHUKOBA.

Peakiuu »1exkTpodmiIbHOrO 3aMelleHHs B apeHax. MexaHM3M, T- U G-KOMIUIEKCHI.
Heo6xomumocts katanmuza. Ilytm oOpa3oBaHust IIEKTPO(QWIBHBIX YacTHIl B PEAKIHAX
raJIOT€HUPOBAHMS, AIKWIMPOBAHHUS, AlIMJINPOBAHUS.

Peakuuu 3nekTpopuIbHOTO 3aMElIeHUs B apeHax. MexaHu3M, T- U G-KoMIuiekcehl. [lytu
BO3HUKHOBEHUS AJIEKTPOQMIBHBIX YaCTHIl B PEaKIUSAX HUTPOBAHUSA U CYIb(PHUPOBAHUS.
[TpuurHbI 0OpaTUMOCTH peaKLuil Cylb(hUPOBAHUSL.

Peakuuu Hykneo(uIbHOrO 3aMellleHuss B TalloTeHalKaHax (Ha NpUMEpe peakluu
ruaponausa). MexaHu3M MOHO- U OMMOJEKYJISpPHBIX peakuui 3amenieHus. DakTopsl,
OTIpeIeNIAIONIEe MOHO- U OUMOJIEKYIISIPHOE MTPOTEKAHUE PEAKIIUH.

Peakium HykJIeOQUIBHOTO 3aMeLIeHMs Yy TEeTparoHajJbHOro aroMa yriepoaa B
rajjoreHajKaHax, MexaHu3M. CTepeoXUMHYECKHI Pe3ylbTaT MOHO- U OMMOJIEKYJISPHBIX
peakiuii 3amemnieHus (Ha TpUMEpe THAPOJIM3a M aMMOHOJIM3a O-TaIOTeHKapOOHOBBIX
KHCJIOT.

Peakuuu otmenneHus (SIMMHUHHpPOBaHUS). MexaHH3M MOHO- U OMMOJEKYJISPHBIX
peakimii oTuiermyieHus (Ha TpUMeEpe JAETHAPOraJJOTeHUPOBAHUS TaJOT€HAIKAHOB).
[IpaBuno 3aiineBa. KOHKYpeHTHOCTh peakiuil SIMMHUHUPOBAHHUS M HYKJIEOPHIBHOTO
3aMeleHus; GaKkTopbl, ONpPEeIolIie TPEUMYILIECTBEHHOE HallpaBJICHUE PEAKIIHiA.
Peakiun HykI€o(UIbHOTO 3aMEIEHHUs] y TETPAroHAIbHOTO aToMa yIriiepoAa B CIHMpTaXx.

Heo06xoauMocTh KUCIOTHOrO KaTain3a. MexaHu3M peakiuu (Ha IpuMepe IMOIy4eHUs
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TaJIOT€HOAJIKAHOB M3 CITUPTOR).

Peakuust anmekrpoduiibHOr 3amernieHuss B (eHoJaxX: MEXaHW3M (Ha MpuUMepe peakiui
TJIOTEHUPOBAHUS, HUTPOBAHHS, HUTPO3HPOBAHMS, KapOOKCHIUpOBaHUs). BrusHue
TUAPOKCHIIBHOM TPYIIBI HA PEAKIMOHHYIO CIOCOOHOCTh apOMaTHYECKOro Kojblla U €€
OpHUEHTHpYIOIIee AeCTBHE.

OcHoBHBIE W HYyKJIeO(WIBbHBIE CBOWCTBa amMuHOB. CpaBHHUTENbHAs XapaKTEPUCTHKA
OCHOBHBIX CBOMCTB anu(paTUYECKHNX aMUHOB M apOMaTUYECKHX aMUHOB; OOpa3OBaHHE
coneil. AMUHBI, KaKk HYyKJIeO(QUIbHBIE pEareHTbl B PEaKIUsAX C TaJloreHajJKaHaMu
(aIKUTMpPOBaHUE AMUHOB).

Peaknum Hyk1€o(UIBHOTO MPUCOCTUHCHHS B albJeTHIaX W KETOHaxX; (Ha mpumepe
peakuuii  MPUCOEIWHEHWS BOJIbI M  CHOUPTOB). BiusHME  SIEKTPOHHBIX U
MIPOCTPAHCTBEHHBIX (PAKTOPOB, POIb KUCIOTHOrO KaTanuza. OOpaTUMOCTh peakuui
HYKJI€O(UIHHOTO MPUCOSAUHEHHUS.

Peaknun HykI€0(UIBHOTO NPUCOSAWHEHUS B albJerHAax M KeToHax (Ha mpuMepe
MPUCOSAMHCHUS [THAHOBOIOPOAHON KHCIOTHI). CTEpEOXUMUS PEaKIuii HYKJICO(PHIBHOTO
npucoeauHenus. CpaBHUTENbHAs  XapaKTEPUCTHKA  PEaKIMOHHOHW  CIIOCOOHOCTH
aNbJIETH/IOB U KETOHOB, POJb JIIEKTPOHHBIX 3()(PEKTOB M cTepuueckux (PakTopoB.
Peakiuu mpucoeMHEHHUST METAUIOPTaHUYECKUX COCIWHEHUM KaK CIOCO0 TOJY4EeHHs
CIIUPTOB.

Peakuuu nprcoennHEeHUS-OTIICTNICHUS B albJIETHIaX U KETOHAX, MEXaHU3M (Ha MpuMepe
B3aMMOJICHCTBUS C aMMHAKOM U aMUHamH). Poib KHCIOTHOTO M OCHOBHOTO KaTallu3a.
[Tonyyenne oKCMMOB, THAPA30HOB ISl HACHTH(PUKAIMHI KapOOHUIBHBIX COSTMHEHUI.
Peakiun HyneopuiaIbHOTO MPHUCOCTWHEHUS B ajbAeTujax U KeToHax ¢ ydactuem CH-
KUCJIOTHOTO 1eHTpa. OcHOBHbIM Karanu3. CTpoeHue eHonsT-uoHa. KoHaeHcauuu
aIBJIONILHOTO M KPOTOHOBOro tuma. OOpazoBaHWE JIUMOHHOW KHUCIOTHI B pEaKlUu
aJTbI0JILHOTO TIPUCOCTUHEHUS.

Kucnotueie cBoiicTBa KapOOHOBBIX KHCJIOT. DJEKTPOHHOE CTPOEHHE KapOOKCHUIIBLHOM
TPYIIIBI ¥ KapOOKCUIIAT-UOHA KaK p, /- COMPSHKEHHBIX cucTeM. DaKTophl, ONPECIISIOITNe
KHCJIOTHOCTh KapOOHOBBIX KHUCIOT. CpaBHUTENbHAs XapaKTEPUCTUKA KHUCIOTHOCTH
anuaTUYecKuX ¢ apoOMaTHYECKMX MOHO - U JAUKapOOHOBBIX KHUCIOT. Peakuus
NeKapOOKCHUIIMPOBAHUS MOHO - W JUKAapOOHOBBIX KUCIOT W (DaKTOpBI, BIUSIONINE Ha
JIETKOCTh €€ MPOTEeKaHUSI.

Peakimn HyKneoHIBHOTO 3aMerenns y SP>- ruOpHInsHpoBAHHOTO aToMa YIiepoaa B
KapOOHOBBIX KHCIOTaX. MexaHW3M Ha TMpHMepe peaknuu J3Tepudukanuu. Poib

KHCIIOTHOTO KaTanu3a. KHCIOTHBIN U MIENIOYHON THPOIIH3 CIIOKHBIX Y(PUPOB.
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Peaknun HykieoUIbHOTO 3aMeIIeHUs y SP*- THOPUIM3UPOBAHHOTO aTOMa yriepoja B
(yHKIMOHATBHBIX TPOU3BOAHBIX KapOOHOBBIX KHCIOT; MeXaHU3M. BzammojeiictBue
CJIO’KHBIX 3(hMPOB CO IMIET0YaMu, AMMUAKOM, aMHHAMU, THAPA3UHOM.

Peakini HyKICO(QHILHOrO 3aMeIeHns y SP*-ruGpuan3supoBaHHOro aToMa yriepojga B
KapOOHOBBIX KUCJIOTaX M UX (DYHKIIMOHAJIBHBIX NMPOU3BOAHBIX. MeXaHM3M Ha IpUMeEpe
allMJIUPOBaHMUA CIUPTOB M (eHoJoB. Poiib KHCIOTHOTO M OCHOBHOTO KaTaju3a.
CpaBHHTENbHAS XapaKTEPUCTHKA ALMIIMPYIOMIEH CIOCOOHOCTH KapOOHOBBIX KHUCIOT U UX
(YHKIMOHATIBHBIX TPOM3BOIHBIX.

Peakini HyK1eo(HIbHOrO 3aMeIIeHns y SP>- ruOGpuaH3HpOBaHHOr0 aToMa yriepoja i
(YHKIMOHATBHBIX TMPOU3BOAHBIX KapOOHOBBIX KHCIOT. MexaHu3M Ha TpuMepe
THIIPOJIA3a CIOXKHBIX 3(PHUPOB M amMuI0B. POJb KUCIOTHOTO M MIETIOYHOTO KaTaln3a.
CpaBHUTENbHAs OLEHKA PEAKIMOHHOW CIIOCOOHOCTH 3(GUPOB M aMHJIOB B PEAKLMAX
THJIPOJIN3A.

CrnoxHodupHas KOHACHCAIMS KaK peaknus HYyKICOQWIBHOTO 3aMEIIeHUs Yy
KapOOHUIbHOrO aTtoMa yriepoja. Mexanusm peakuuu. [losenenue CH-kuciotHoro
LIEHTpa B KapOOHOBBIX KUCIOTaX ¥ UX (PYHKIMOHAIBHBIX IPOU3BOAHBIX. POJIb OCHOBHOTO
KaTaJln3a B PeaKkLUHU CI0KHOI(PUPHON KOHIEHCALIUH.

CH-kucnoTHOCT MaJIOHOBOTO »¢upa. YyacThue MaJOHOBOrO »3@upa B KauecTBe
HYKJICO(QHILHOTO PEareHTa B PEAKIHSIX 3aMEIeHHs y SP’-rmOpHan30BaHHOTO aroma
yriepoaa. CHHTEe3bl KapOOHOBBIX KUCIOT U JUKApOOHOBBIX KHUCJIOT Ha 0a3e MaJOHOBOIO
sdupa.

Tayromepusi. Keto-enonbHas Tayromepus 3 - AMKapOOHUIBHBIX COCTUHEHUI
(aeToykcycHbIt  3¢up, IIABEJEBOYKCYCHas KHUCIIOTa, aleTHIaleToH). PakTopsl,
OTIpeJIeNIAIONINEe COOTHOIIEHHE KETOHHOH M eHONbHOM (opM B P-IuKapOOHMIBHBIX
coequHeHUsAX. Peakuuu, [0OKa3bIBalOlMe HaJW4YMe€ KETOHHOW U €HOJbHOU (opM
areTOyKCyCcHOT0 3(upa.

CH-xucnoTHble cBOICTBa aleTOYKCYCHOTO 3¢upa. YuacTue alueToyKCyCHOro 3¢upa Kak
HYKI€O(DHIBHOTO PeareHTa B PEaKIHsX 3aMEIIeHHs y SP’-rHOpHIn3HpOBAHHOTO aToMa
yriepona (Ha TpuUMepe peaknui C TajJoreHalkaHamH). Bo03MOXHOCTH CHHTE30B
KapOOHOBBIX KHCIIOT Ha 0a3e areToykCcycHOTO adupa.

OcoOeHHOCTH B3aUMHOTO BIUSHHUS (YHKIIMOHAJIBHBIX TPYNI B 3aBUCUMOCTH OT
OTHOCUTEJIBHOTO  PACIIOJIOKEHUs] B TIeTepo(yHKIMOHANBHBIX (TaJOreHo-, aMHHO-,
THIPOKCH-) KapOOHOBBIX KHCJIOTaX. BHYTPUMOJNEKYNISpHbIE M MEXMOJEKYJISIpHbIE
peaKkMy HyKJI€o(QUIBHOIO 3aMEIEHHs Ha IPUMEPE aMUHO- U THAPOKCUKHCIOT. Peakiuu

OJIMMHUHUPOBAHU.
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CrepeonzomMepusi MoHocaxapuaoB. D- u L-panbl. DHaHTHOMEpHI, IUACTEPEOMEPHI,
SMUMEpHI, aHoMepbl. Pasznuuus W OOIHOCTh (PU3MUYECKMX M XMMUYECKUX CBOMCTB.
Kondopmanus nukmudecknx GopM MOHOCAXapUIOB

[{ukno-okco (KonbuaTO-IEMHAs) TAyTOMEpPHUS MOHOCAXapHJIOB U BOCCTAaHABIMBAIOIIMX
mucaxapuioB. Pasmep okcuaHoro nukia (pypaHo3bl W MHUPAHO3BI). O- U [3-aHOMEPHI.
CootHomieHre TayToMepHbIX opM. MyTtapoTarius.

ApoMaTu4HOCTh U €€ OCOOEHHOCTH B Psly HATUWIEHHBIX T'€TEPOLMKIOB C OIHHUM
rerepoatomMoM (¢ypan, muppois, THO(deH). BrnusHue rerepoaroma Ha pPEAKIMOHHYIO
CIOCOOHOCTH MATHYJICHHBIX T€TEPOIMKIIOB B PEAKIUAX 3JIEKTPOPHIBHOTO 3aMelleHus (Ha
puMepe peakiuii Cyab(GUpOBaHUs, HUTPOBAHUSA).

ApoMaTuyeckue IIECTUWIEHHbIE TE€TEPOLUKIbl C OJHUM aTOMOM a3oTa (HMUpPUIMH,
xuHONMMH). OCHOBHBIE W HYKJICO(QWIBHBIE CBOMCTBA MUPHUIMHOBOTO aTOMa a3o0Ta.
AnxunnupuanHUeBbld HOH. OOIIas OIeHKa PEakIMOHHOW CIOCOOHOCTH MUPHAWHA U
XUHOJMHA B pEaKIUsIX JIeKTpopuibHOro (cynabhupoBaHHe) U HYKICO(DUIHHOTO
(aMMHHMpOBaHME, THIPOKCUIMPOBAaHKE) 3amelieHnsa. OpueHTalus 3aMeeHHUs.
ApoMaTuyecKkue IIECTUWICHHbIE TE€TEPOLUKIBl C JBYMS aroMamMH a3oTa (JIMa3HHBI).
OcHoBHbIE  cBoiicTBa. JIakTUM-lIaKkTaMHass  TayTOMEpUs  THAPOKCUIIPOU3BOIHBIX
MUPUMHJIMHA: ypaluia, TUMUHA, ITUTO3MHA, O0apOUTYpoBOW KHCIOTHL. KeToeHonbHas
TayroMepust 6apOUTypOBOM KUCIIOTHI, €€ KHUCIOTHBIE CBONCTBA.

ApOMaTUYHOCTh M KHCIOTHO-OCHOBHBIE CBOICTBa IypHHA, €r0 TayTOMEpHbIE (OPMBI.
JlakTUM-TakTaMHasi TayTOMEpUsi T'HAPOKCUIPOM3BOAHBIX IypUHAa — KCaHTHUHA,
TUIIOKCAaHTHHA, TYaHWHA, MOYE€BOU KUCIOThI. KHCIOTHBIE CBOMCTBA MOYEBOM KUCIIOTHI.
CpaBHUTENBbHAS XapaKTEPUCTHUKAa OCHOBHBIX CBOMCTB MHUPpOJia M MNUPUIUHA H HUX
PEaKIMOHHONW CIOCOOHOCTH B PEAKIMsIX AJIEKTPOYHUIBHOTO 3aMmelieHus (Ha mpumepe
cyiabGupoBaHus, HUTpoBaHUA). [lpuumHa mOSIBIEHUS Yy NUPUIMHA CKIOHHOCTH K
peakusaM HyKJIeo(pUIsHOTo 3aMelIeHus (peakius TUIPOKCUTUPOBAHUS, aMUHUPOBAHUS).
OpueHTanus 3aMelIeHus.

Bropbie Bonpocsl

Huxnoankansl. Knaccudukarus, HoMmenknarypa. CrocoOsr mosnydeHus. OcoOeHHOCTH
CTPOEHMSI M CBOICTB MaJbIX LMKIJIOB (PEaKLUM NPUCOENMHEHHs). Peakunn 3amereHus
(rasioreHMpoBaHMA) B 0OBIYHBIX IMKIJIaX. KoH(pOpMamoHHOe CTpOoeHNE IUKIIOTeKCaHa.
Ankensl. Homenknarypa. CtpoeHne NBOWHOW CBsi3H. CHEKTpajbHbIE XAPAKTEPUCTHUKHU
ankeHoB. E, Z-HoMeHKIaTypa. T - AMacTepruoMepHs (LUC-TPaHC-U30MepHsl) AIKEHOB.
Cnoco6s! monyuenus. ['uaporanoreHupoBanue. [ uaparaus, pojb KUCIOTHOTO KaTain3a.

Oxucnenue (ruIpoKCUIMPOBaHUE, 030HUpoBaHue). Karanutuieckoe ruipupoBaHue.
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Huensl. Tunel nuenoB. Homenknartypa. ConpsbkeHHble AUeHbl. Peakiiuu npucoeanHeHust
raJIOTeHOB, TAJIOTEHBOJIOPOIHBIX KHCJIOT; OCOOCHHOCTH MNpPHUCOECTUHEHUs B psagy 1,3-
nueHoB. BzaumopeiictBue 1,3-1ueHOB ¢ MajJeMHOBBIM aHTUApUAOM (peakius Juibca-
Anpaepa). [Tomumepusarusa. CHHTETHYECKUE KayqayKH (OyTaIueHOBBIN, XJIOPOIIPEHOBBIH ).
Ankunael. Homenkoarypa. CtpoeHue TpoitHONW cBsisn. CnocoOwsl momyuenus. CH-
KHCIJIOTHBIE CBOICTBa (obpazoBanue alleTUJICHUIOB). [Tpucoenunenue
rajioreHoBoIopoJioB. ['maparauust aneruneHa (peakuust Kyuepoa). Jumepuzanus u
LHUKIOTpUMEPU3AIIHS alleTUIICHA.

Apenbl (6eH305, TOMyoN, KCUioibl). CHeKTpalbHble XapaKTePUCTUKH. ApoMaTHYecKHe
cBorictBa.  CynbdupoBaHue,  alKWIMpOBaHHWE, alWiIupoBaHue.  Karamm3aTopsr:
AIKWIMPYIOLIME M alWIUPYIOLIME peareHThl. BiusHue ankuinpHOM TIpynmsl Ha
PEaKIMOHHYI0 CHOCOOHOCTh apoOMaTHYeCKOro sapa B pPEaKUusAX d3IEKTPO(GUILHOTO
3aMeIIeHHS; OPUEHTUPYIOIIEe BIUSHIE aTKUIbHBIX TPYIIIL.

KonnencupoBannsle apenbl. Hadranun kak apomaruyeckas cucTtema. OHeEprus
compsbkeHus. Peaknuu cynbupoBaHus, HUTpoBaHWs. l[IpaBuia OpHEHTAUA B POy
HadranmuHa. BoccraHoBneHue (TETpallvH, IeKAJIMH) U OKucieHne (HadToXuHOH, (raeBas
KHCJIOTA).

lNanorenankansl. Knaccudukaius, HOMeHKiIaTypa. XapakTepUCTHKA CBS3U YIJIEpOA-
rasioreH. [loiaydeHue cIUPTOB, MPOCTBIX U CIOXKHBIX 3(UPOB, HUTPUJIOB, CYIb(UIOB,
THOJIOB.

IIpon3BosiHBIE apeHOB C aTOMOM TrajloTéHa B apOMaTHYECKOM sJpe M B OOKOBOW IIEMH.
CrniocoOpl mostydeHus. Paznuuue B MOJBM)KHOCTH TaJIOT€Ha B SApe U OOKOBOH IIEMH.
CrpoeHne O€H30JbHOTO KapOOKaTHOHAa W TMPHUYMHBI €ro ycToMuumBocTH. BinsHue
rajoreHa Ha pPeakIHOHHYI0 CIIOCOOHOCTh apOMaTHYEeCKOro sjpa B  PeaKIHsIX
ANEeKTPOGUIBHOTO 3aMellleHuss (Ha MpUMEpe HHUTPOBAHMS), OPUEHTHPYIOIIEE BIHUSHUE
rajoreHa.

Cnuptsl. Knaccudukanusa, Homenkinatypa. Crnoco0sl nonyyeHus. KucioTHO-OCHOBHBIE
CBOMCTBa, 00pa30BaHUE OKCOHMEBBIX COJIel, 0Opa30oBaHUE MPOCTHIX U CIOKHBIX 3(UPOB,
rajoreHaJIKaHOB.

Opnoatomuble crnupThl. Krnaccudukamus, HomeHkiarypa. CrnocoObl MOJyYeHHUS.
KucnotHo-ocHOBHBIE CBOMCTBA. MeEXMONIEKYIsIpHbIE BOJOPOAHBIE CBs3U. Peaknuun
MEXMOJIEKYJISIPHON U BHYTPUMOJEKYISIPHOU JeruapoTanuu. OKUcieHue CoupToB.
@enonel.  Knaccudukanus, HomeHknatypa. CrnocoObl momyuyenus. OOpa3oBaHue
(beHonAToB MIPOCTBIX u CIIOKHBIX 3¢upoB. Oxucnenue. Peakmuu

rupokcuMeTuupoBanus ¢penonon. DenondopmanbaerugHble CMOJIBL.
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[Ipocteie 3dupsl, HOMEHKIAaTypa, CHocoObl moiydeHus. OO0pa3oBaHWE OKCOHOHEBBIX
coneil. PacuienieHne rajnoreHoBOAOPOAHBIMU KHciaoTaMU. Okucienue. OpraHuyeckue
TUAPONEPOKCUIBI U TIEPOKCHUJIBI.

Amunbl. Knaccudukamus, HomeHknarypa. Crnocoosl mosrydeHusi. OCHOBHBIC CBOMCTBA,
oOpazoBanue coyieil. CpaBHEHHE OCHOBHBIX CBOMCTB alH(pPaTHUECKUX U apOMaTHUYECKHUX
aMUHOB.

AmuHbl. Peakuuy nepBUYHBIX MU BTOPUYHBIX AMUHOB C a30TUCTOW KHUCIOTOW. Peakumu
aMUHOB C KapOOHMJIBHBIMHA COSMHEHUSIMH, 00pa3zoBaHue UMUHOB (ocHOBaHui [ludda) u
ux runponu3. KapOunamuHHas peakiusi Kak aHalduTU4YecKas npoOa Ha MEepBUYHbBIC
aAMUHBI.

Apomarnyeckne amuHbl. Homenknarypa. CrocoObl momydeHus: (peakuusi 3WHUHA).
OcHoBHbIE CBOICTBa. BnusHHe aMUHOTPYNIBI Ha PEAKIUOHHYIO CIIOCOOHOCTH
apoOMaTHYeCKOro sapa B pPeakIUsX 3IeKTpouiabHOro 3amerieHus. ['anoreHupoBaHue,
cynb(pupoBaHre, HUTPOBAHHE, HUTPOZUPOBAHME APOMATUYECKHX AaMHUHOB. 3aluTa
AMUHOTPYIIIIHIL.

Huazocoenunenus. Homenknartypa. Peakuust Aua3oTupoBaHMs, YCIOBUS MPOBEACHUS.
Crpoenue coneil quazonus, Tayromepus. Biussaue pH cpensl Ha cocTosiHUE paBHOBECHS.
Peakims coneli nua3oHus 0Oe3 BBIICICHHS a30Ta. A30codyeTaHHE, MEXaHHM3M. A30 - U
JIMAa30COCTABIISIIOIIME. Y CIIOBUS a30COoYeTaHMsl ¢ (DEHOJIaMU U aMUHAMH.
Juazocoenunenusi. Homenknatypa. Peakius nua3oTHpoBaHUs, YCIOBUSI NPOBEICHUSA.
Crpoenue coneil 1ua3zoHusi, TayroMepusi. Peakuuu coneil 1ua3oHus ¢ BbIACJIIEHUEM a30Ta.
3ameHa ANa30TpyNIbl Ha BOJOPO/I, TajoreH, THAPOKCH-, ATIKOKCH- U ITUAHOTPYIIITY.
Anpnerunsl U ketoHbl. Homenkmarypa. Crioco6sr nonydenus. CTpoeHne KapOOHWIBHON
TPYIIIBI U €€ CIEKTPAJIbHbIE XapaKTEPUCTUKU. Peakuu MpuCcOeIUHEHNs] — OTILEIICHNUS,
nonydeHne MMHUHOB (ocHoBaHui [lludda), oKkCMMOB, THUAPA3OHOB, APHITHAPAZOHOB,
ceMuKap0a30HOB, UCITOJIB30BAHNE WX JIJIs1 UACHTU(DUKAIINN KapOOHWILHBIX COSIMHEHUH.
Anbpaeruasl 1 ketonbl. Homenknarypa. Crioco6s! nonydenus. CrieKTpanbHbIe
XapaKTepUCTUKU KapOOHWIBHOW rpynmbel. BnusHue pagukaza Ha PEaKIMOHHYIO
CIIOCOOHOCTh aNbJETUI0OB M KeToHOB. IlpucoeawHenne BoAbI W CHOUPTOB. Poib
KHCJIOTHOTO Karajiu3a B oOpa3oBaHMM TMojdyaneraned u aneranei. [Ipucoenmnenue
TUAPOCYNIb(UTA HATPHUSL.

Anpneruapl W KeToHbl. Homenknarypa. CmocoObl  monydeHus. CroekTpaibHbIC
XapaKTePUCTUKU KapOOHUIBHOU Tpymmbl. [IpucoennHenne 1uaHoOBOJOPOTHON KHUCIOTHI,
ruApocyab(uTa HATPHUS.

Boccranosnenue anpaeru1oB U KeToHOB. KataquTuiueckoe ruipupoBaHue.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Boccranosnenue rugpuaMu U KOMIUIEKCHBIMU THIPHAAMU MeTaJuloB. BoccranoBieHne
no Kmwxknepy-Bonsdy n Knumenceny. Oxucinenue anpJeruioB THAPOKCHIAMH cepedpa U
menu (I1).

KapOonoBele kucnotel. Krnaccudukanus, HomeHkinaTypa. CrnocoObl MOJTy4eHUs.
Kucnorusle cBoiictBa, oOpa3oBanue coneid. CpaBHHUTEIbHAas  XapaKTepPUCTUKA
KHUCIOTHOCTH anu(paTHYeCKHX W apoOMaTUYeCKHMX MOHO - M JUKapOOHOBBIX KHCIOT.
3aBHCUMOCTh KHCIIOTHBIX CBOMCTB OT AJIEKTPOHHBIX 3(PEeKTOB 3amectuteneil. Peakuuu
NeKapOOKCUIMPOBAHUS.

KapOonoBele kucnotel. Knaccugukanus, HomeHwkiatypa. CrnocoObl NOJy4YeHHs.
Crpoenne kapOOKcwibHOM Tpynmnbl. [lomydenne (QyHKIIMOHANBHBIX MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT: TAJIOTEHAHTHIPUIOB, aHTUAPHUIOB, CIOXKHBIX A3(PHPOB, AMHJIOB.
Jukap6oHoBble kucnoTel. Knaccugukanus, HoMmeHkiarypa. CnocoObl MOJIydeHHs.
XUMHUECKUEe CBOWCTBA Kak OM(YHKIIMOHAIBHBIX coeauHeHHi. KucinoTHble cBoiicTBa,
oOpa3oBaHWe  KHCIBIX W cpemHux  coned.  Crneumduyeckue  CBOKCTBa:
IeKapOOKCHIMPOBaHNE, 00pa30BaHNE IUKINYECKAX aHTHIPUIIOB, IMHIOB.

Crnoxubsle >¢upsl. Homenknarypa. CrocoObl monydeHus. KHUcIOTHBI U I1€T04YHOM
THJIPOJINA3 CIOKHBIX 3(PHUPOB.

Amuppl kKapOoHOBBIX KHcioT. HoMeHkiaTypa. CriocoObl nosydenus. CTpoeHue aMuHON
rpynibl. KHCIOTHO-OCHOBHBIE CBOMCTBAa aMUIOB. ['MApOIN3, KUCIOTHBIA M OCHOBHOH
Karanus. Paciiernienne aMu10B rUnmoOpOMUTaAMH U @30THCTOM KMCIIOTON: JieTuapaTanus B
HUTPUJIBL.

Kap6onossie kucnotel. Knaccudukanus, HoMmeHnknatypa. CrniocoObl nonydenus. Peakuun
C y4acCTHEM YIJIEpOJHOro pajukaia. Vcrnonb3oBaHue rajoreHo3aMenieHHbIX KUCIOT AJis
MOJTyYEeHHUS O-THJIPOKCHU-, 0-aMUHO-, O, B-HEeTIpe1ebHbBIX KUCIIOT.

I"anorenanruapuasl kapooHOBBIX kuciaoT. Homenknarypa. [lonydyenue. IIpeBpaienue B
KHCIIOTBI, AaHTUAPUIBL, CHOXKHBIE 3¢hupbl, amuasl. CpaBHEHHE aNWIHPYIOIIEH
CIOCOOHOCTH € JPYTUMHU (PYHKIMOHATBHBIMH ITPOU3BOIHBIMH.

AHruapuasl KapOOHOBBIX KHCIOT, ToidydeHue. I[IpeBpaiieHue B KHUCIOTHI, CIIOXKHBIE
3¢upbl, aMuabl, TrUApa3uabl. CpaBHEHHE alMIUPYOLEH CHOCOOHOCTH € JPYTHMHU
(GyHKIIMOHATBHBIMU TPOU3BOJHBIMU. CMENIaHHbIE AaHTUAPUIBI (ALIETUITHUTPATHI).
Cynsdpokucnorel. Homenknatypa. CmocoObl  momydeHusi. KuCIOTHBIE CBOWMCTBa,
obpa3zoBanue cojei. DyHKIHMOHAIbHBIE NMPOU3BOAHBIE CYIb()OKUCIOT: FPUPHI, aMUIB,
XJIOpaHTUApUAbL. Peakuus ymaneHuss U 3aMelleHus Cylb(Orpynmnsl B apOMaTHYECKUX
Cynb(OKHUCIOTAX.

Tpuanunrauuepunsl (KUpbI, Macia), CTpoeHue. [ uaponus, TuIporeHu3aIus, OKUCICHHE.
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AHaIMTHYECKUE XapaKTEPUCTUKU JKUPOB (MOJHOE YMCIIO, YUCIO OMBUIEHHUs). Mbuia, ux
cBoiicTBa. CUHTETUYECKUE 3aMEHUTENN MBLI.

Kapbamun (moueBuna). [Tonydenne. OcHOBHBIE U HYKIICO(UIBHBIE CBOICTBA.
OOpaszoBanue coneil. IlomydyeHue ypeuioB U ypeUAOKUCIOT. ['MApPOIM3 MOUYEBHUHBI.
B3aumopeiicTBue MOUYEBHHBI C a30THCTOM KHCIOTOM U TunoOpomutamu. buyperosas
peakuus. ['yaHuIMH, OCHOBHBIE CBOMCTBA.

I'uapoxcukucnorsl. Homenknarypa, u3omepus. CBOICTBa Kak reTepodyHKIIMOHAIBHBIX
COCTUHEHUH.

®enonokucnorel. CanuuuioBas KHCIOTa, crnoco0 momydeHus. KucioTHele cBoiicTBa.
XUMHUECKUE CBOWCTBA KaK TeTePOPYHKIMOHATBHOTO COSAMHEHUS. D(UPHI CATUIIIIOBOM
KHCJIOTBI, IPUMEHSIEMbIE B MEAUIIMHE.

Oxcokucnorel. Homenknarypa. CBoiicTBa Kak TIeTepoyHKLIHOHAIbHBIX COCIUHEHUH.
Crnenuduueckue  CcBOWCTBA B 3aBUCUMOCTM  OT  B3aUMHOIO  PaclOJIOKEHUS
GbyHKIMOHATBHBIX Tpymil. Tayromepus.

Aneroykcycuslii 3¢up. Tayromepus. CuHTe3bI KAPOOHOBBIX KUCJIOT U KETOHOB HA OCHOBE
alleTOYKCYCHOT0 3(¢upa (KUCIOTHOE U KEeTOHHOE PACILEIUIEHUE).

Amunokucnotsl. Homenknarypa. M3omepus. CBoiicTBa Kak retepodyHKIMOHAIBHBIX
coenunenuii. Crneuuduyeckue peakuuu do-, [-, Yy-aMHHOKHUCIOT. JlakTamsl,
JTUKETONUIIEPa3UHbl, OTHOIIEHNE K THAPOIIU3Y.

O.-aMMHOKHCJIOTBI, BXOJflIMe B cocraB OenkoB. Kiaccuduxanus, HOMEHKIATypa.
bunonspuas crpykrypa, amdorepHocts. CBolCTBa Kak TreTepo(yHKIHOHAIBHBIX
coequHeHnil. KauecTBEHHbIE U KOJTMYECTBEHHBIE METO/IbI ONPEIEIICHUS Ol-AMUHOKHCIIOT.
Ilentuapl, O6eaKku. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MNENTUAHON TPYIIIHI.
[lepBuyHas cTpykTypa nenTH10B U 0enkoB. YacTU4HbIN U MOMHBIN rugponus. CTpaTerus
MENTUAHOTO CUHTE3a. MeTo bl ONpeIeNIeHNs IEPBUYHON CTPYKTYpHI Oelika.
Momnocaxapuasl. Kitaccudukanus, HoMeHkiatypa, crepuonsomepusi. @opmynsr Xeyopca
(na mpumepe JI-rmoko3bl U J-¢ppykro3sl). [lodydeHne mpocThIX M CIOXHBIX 3(UPOB.
OtHoeHue 3(pUpoB K THAPOIU3Y. ANKUIUPYIOLUIUE U aAllHITUPYIOIIUE peareHThI.
BoccranapnmuBatomue (JlakTo3a, MalibTO3a, IEUIO0MO03a) M HEBOCCTAHABIMBAIOIINE
(caxapoza) nucaxapuabl. CTpoeHue, HOMEHKIaTypa, Tayromepus. OTHOLIEHHE K
TUJIPOJIU3Y.

Monocaxapuabl. Knaccudukanus, HomeHknarypa, crepeonsomepusi. opmynsl Xeyopca
(na mpumepe Jl-rimoko3sl U JI-pubo3sl). Peakuyn BoccTaHOBIEHUS (MIOJIyY€HUE KCUIIHTA,
copOuTa) M OKHCIEHUS MOHOcaxapuaoB. IlomydeHue TIVIMKOHOBBIX, TIJIMKApPOBBIX U

[JIMKYPOBBIX KUCIIOT.



43.

44,

45.

46.

47.

48.

Momnocaxapuasl. Kitaccudukanus, HoMeHkiatypa, crepuonsomepusi. @opmynsl Xeyopca
(Ha mpumepe D - maHHO3BI U 2-1€30kcu- D - pubo3b1). BoccranoBuTenbHbIE CBONCTBA
anba03. OOpazoBaHKe IIIMKO3UIOB U UX CBOMCTBA. N-TJIUKO3UIBI.

[Tonucaxapuasl.  Knaccudukamuss  roMomoiucaxapuaoB — (Kpaxmani, — LeJUIioJ03a,
nexctpanbl). [IpocTeie U clokHBIC A(DUPHI IEIUTION03b — aleTaThl, HUTpaThl. [[DAD u
KapOOKCHUMETUIIEILTI003a. OTHOIIEHUE TMOJIMCAXapUIOB B UX 3(PHUPOB K TUIPOITH3Y.
[laTu4ieHHbIe TETePOLMKIBI ¢ OJHUM reTepoaroMoMm. Iluppon, tuodeHn, dypas.
Apomarudeckue cBoiictBa. OCOOCHHOCTH peakuuu Cyab(OUpOBaHMs, HHUTPOBAHMUS,
raJIoreHUPOBaHUA aluA0()OOHBIX IUKIIOB.

HlecTnuneHHble TETEPOLUKIBI C OJHUM TreTepoaToMoM a3ora. [IMpuauH, XHHOJMH,
n3oxuHoauH. Cynb(hupoBaHue, HITPOBAHUE, THIPOKCHINPOBAHUE, AaMHHUPOBAHUE.
[llecTuuneHHbple  TETEPOLUKIBI €  JABYMs  rerepoaroMamu  aszora. [lumuaus.
["anorenupoBanue, ruAPOKCUINPOBAHUE.

Tepnenounpl. Knaccudukanus mno 4YMciay H30NPEHOBBIX 3BEHbEB U YHUCIY LIMKIIOB.
N3ompenoBoe mpaBuio. MOHOTEPHIUHOUIBl — LUTPalb, JUMOHEH, O-MHUHEH, Kamdopa
bunuknnyeckue TeprieHsl. Xumudeckue cBoicTBa. CuHTe3 KaM(ophl U3 C-IIMHEHA.
Tperbu Bonpocsl

Auerunen. Peaknus rugpartanuu. [IpaBuno OnbrekoBa. KeTo-eHonbHas TayToMepusi Ha
IIpUMepEe BUHWIIOBOTO ciMpTa. BuHMIaneraT, MoJIMBUHUTIALIETAT, TOJIMBUHWIOBBIN CIINPT.
benzon. Peakuuum, mnporekarompe ¢ MOTeped  apoMaTHYHOCTH  (TUAPUPOBAHHE,
npucoenuHenue xjiopa). Oxucnenne. Hadranun, runpupoBanue (TeTpaiuH, IEKAJIHH),
okucJeHue (pranesas KUCIOTA).

lNanorenankensl. Bunwixnopuz, amwmnxiopuna. lIpuduHBL pasinyHOM peaKLMOHHON
CIOCOOHOCTH B PEAKIMAX MMOJIyUYEHHsI CIUPTOB U CIIOKHBIX 3¢(upoB. [lonuBuHMIXIOpUA
MHoroaroMHble  COUPTHl  (ITWICHTIUKONL, ThunepuH). CrnocoObl  MONy4YeHHs.
XuMunyeckue cBorcTBa. Peakiiny kayecTBEHHOr0 0OHapYKEeHHs] MHOTOATOMHBIX CITUPTOB.
JIByxatomHble (peHOIIbI (MUPOKATEXUH, PE3OPIMH, THUAPOXUHOH). CrocoObl MOTyUYEHHUS.
Kucnornsle cBoiictBa. MaeHTuhUKAIMSI THPOKATEXUHOBOM TpynnupoBKu. OKUCIIEHUE B
XUHOHBI.

o- u B-Hadronsl. ITomydenue. Kucnornsle cBoiicTBa (HaTONATHI). ANKHIMPOBAHHE U
ampuiipoBanve  (heHosnbHOro rujpokcuna. Hwurposanme, cynbhupoBanue. I[Ipasuia
opueHTanuu. OkuciaeHne B HAQTOXUHOHBI.

Tuonsl. Homenknarypa. CrnocoObl momydeHus. KucnoTHele cBoiicTBa, oOpa3oBaHue
THOJISTOB. ATKWIMPOBAaHUE, AllMIIMPOBAaHUE THOJIOB. OkuciaeHue (CylIb(HOKUCIOTHI).

HuotunoBeid 3dup. Ilomydenume. OOpa3oBaHuMe OKCOHUEBBIX cojiel. Pacmienienue



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

HMOJIOBOJOPOTHON KHUCIOTOM.

OTUICHOKCH], TOJay4eHHe. PackpbeiTHe O-OKCHUAHOIO IMKJIAa AMHHAMH; IIOJIyYECHHE
amuHocnupToB. KonamuH, X0NMH, alieTUIIXOJIMH.

Tuoadupsr (cynsdunsr). Homenknarypa. [lonydenne. OCHOBHBIE CBOICTBa, 0Opa3oBaHuE
cynb(oHneBbIX cosield. Okucienue (CyIbPOKCUIBI, CYIb(POHBI).

Apomaruyeckue aMHMHbBI: aHWIMH, TOJNYWIUHbI, JudeHunamMuH. HMaeHtudukanus
MIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX APOMATUYECKUX AMUHOB.

A3zokpacutenu, nonydeHue. A30- U auaszococrTasistouue. lcnonb3oBaHuE peaklUU
a30coueTaHMs I UACHTUQHUKALMKM  apoOMaTHMYECKUX aMHUHOB Ha  IpuMmepe
cynb(anniaamMuaa. A30KpacuTenab METHJIOBBIN opaHxeBblif. [lomydyenue. MHankaropHbie
CBOMCTBA.

Amudarudeckue anpaeruipl:  GopManbIeruj, ametanbaerui. | uapatHeie  (HOPMBEIL.
Xnopanb, xjaopansruapar. Ilonumepusauus anbaerujos (mapadop™, mnapanibIerun).
Peakuuu ¢ amMuakom, rekCaMeTHICHTETPAMUH

Oxwucnenue anpaeruzioB ruapokcunamu cepedpa u menu (II). McnonpzoBanue peakuuit
OKHCIICHHS ISl MICHTH(PHUKAIINN aJTbJICTHIHON TPYIIIIHL.

Honopopm, xaopodopm, Gpomodpopm. TTonyderre ¢ HOMONIBIO ranoGOPMHBIX PEaKIIHil.
Hcnonb3oBanue a1 uaeHTuukanuu (nonodopmHas mnpoba) aTaHosa, aleToHa,
MOJIOYHOM KHCIIOTBI.

@ranesas kucnora. [lonyuenue. ®@ranesbiii anruapua. denondranens, WHIMKATOPHBIE
CBOMCTBA.

HenacbiieHusle MOHO - (akpwiioBas) M JAMKapOOHOBBIE KHCIOTHI ((ymapoBas,
ManeuHoBasi). Homenknatypa. m-quacrepeomepusi GpymMapoBOW M MaJE€MHOBOM KHCIIOT.
ManenHoBbIM aHruapui. I'maparanus W TUAPOTaJOr€HUPOBAHUE AKPHIIOBOM KHCIOTHI
MIPOTUB IIpaBuiia MapKOBHUKOBA.

ben3o-, HadTOo- W aHTpaxwHOHBL. C(CmOCOOBI MOTyYeHHS. XUMHYECKHE CBOWMCTBA
OEH30XMHOHA KaK HEMpeAeIbHOT0 IIMKJINYECKOTO KETOHA.

VYronbHas KHUCIOTa, €€ (PYHKUMOHAIbHBIE MPOU3BOAHbIE. DOCTEH, XJIOPYTrodbHBINA 3hup,
KapOaMHHOBasl KUCII0TA U €€ 3(UPBI-ypeTaHbl.

Kap6amun (MmoueBuHa). ['yanuaun (uMuHomouyeBruHa). OCHOBHBIE CBOMCTBA, 00pa3oBaHue
coneil. CpaBHEHHE CUIJIBI OCHOBHOCTH MOYEBMHBI U I'yaHHWJuHA. Pa3znojkeHne MO4YEBHHBI
IIpU HarpeBaHuu, Ouyper. buyperosas peakius.

Bricmive  JKMpHBIE  KUCIIOTBI-  CTPYKTYPHBIE  KOMIIOHEHTBHI  TPUALMIITJIULEPHUHOB:
[aJIbMETUHOBAs, CTEAPUHOBAs, OJIEMHOBAsL, JINHOJIEBAS, IMHOJIEHOBAS. TT-IHAaCTEPHUOMEPHUSI

HCHACBINICHHBIX KHUCJIOT. BzanmocBs3b KOHCHCTCHIIMU XHUPOB M MacCe€l CO CTPOCHUEM



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

KHCJIOT.

Bocku. Crpoenue. Bpicmme 0AHOATOMHBIE CHUPTHI. LETUIOBBINA, MHMPUIIUIOBBII.
[Tuenunsiit Bock. Criepmarier.

®ochoruanas kucnora; Guchomunuapl — KeanuHbl, JeUUTHHbL. OTHOLIECHHE K
THJIPOJIN3Y.

T-AMUHOOEH30MHas KUCIIOTA U €€ IPOU3BOIHbIE, IPUMEHIEMbIE B MEAMLIMHE —aHECTE3HH,
HOBOKauH, HOBOKanHamuj. KucioTHo-ocHOBHBIE cBoicTBa. OOmas XapakTepHCTHKa
PEaKIMOHHON CIIOCOOHOCTH.

n-AmMuHO(peHon. XUMHUYECKHEe CBOICTBa Kak OM(DPYHKIMOHAIBHOTO COECIUHEHUS.
[Ipon3BosHbIe, HUCMONB3yeMble B KadyeCTBE JIEKAPCTBEHHBIX CpPEACTB — (EHALETHH,
(dbeHeTHIMH, TapaneTamMmo.

CanmuuunoBas kucnora. OOImas xapakTepUCTHKAa XMMHUYECKHX CBOMCTB. [IpousBojHEIE,
IPUMEHSEMbIE B MEIMLMHE — METUJICATUIMIAT, (GEeHUICATUIMIAT, aleTUICaIuLUIoBas
KHCII0Ta. T-aMuHocanuuuiosas kuciota (ITACK).

Kopuunas kucnora. [Tomydyenne kopuuHoi KUCIO0THI MO peakuuu IlepkuHa.

[Muknauueckue amuabl-TaKTaMbl, JAWKeToNnuIepasuHbl. llomydeHue, oTHOLIEHHE K
THJIPONIN3Y. B-TaKTaMHBINA LUK B CTPYKTYPE NEHULMJIMHOBBIX aHTUOMOTHUKOB.
CynbdanunoBass Kuciora, mnonydeHue. bumnonspras crpykrypa. CynbhaHumamun
(ctpernrroru). OOLIMNA IPUHITUTI CTPOCHUS CYTb()DAHMIAMHUIHBIX JIEKAPCTBEHHBIX CPE/ICTB.
KucinoTHO-0CHOBHBIE CBOMCTBA CyNb(aHUIaMUI0B.

Onumepusanys — anbjaorekco3d (Ha npumepe D-riaroko3sl) B IIETOYHOR  cpene.
AckopOuHnoBas kucinora. [lonydenne. Ctpoenune. KucnotHsie cBoiicTBa.

AckopOuHnoBas kucinora. Ctpoenue. KucinorHbie cBoiicTBa.

[TupazonoH-3 u ero Nmpou3BOJHBIE - AHTUIUPUH, aMUAONUPUH, AHAIBIHH, OYyTaJMOH.
CuHTe3 aHTUIMPUHA HAa OCHOBE alleTOYKCYCHOTO0 3(upa.

IIupazonon, Tayromepus, HoMeHKIaTypa. lIpom3BogHble NHMpa3onoHa — aHTUIIHMPHH,
amuaonupuH. [IpeBparienrie aHTUNUPUHA B aMUIOITUPHH.

HukotuHOBast 1 WM30HUKOTHMHOBAsI KHUCIIOTHI, MOJTYYEHHE WX M3 TOMOJIOTOB MHPUINHA.
AMHUT HUKOTMHOBOW KHCJIOTBI M THIPa3H] H30HUKOTHHOBOM KHCIOTHI (M30HHUA3ZUT),
¢TuBasua. OTHOIIEHHE K THIPOIIN3Y.

Oypdypoi. [IpuunHbl 6051€e BBICOKON yCTOMYMBOCTH B KUCJIOW Cpesie MO CPaBHEHUIO C
dbypanom. [Tomyuenue dpypanmmmHa.

bapOutypoBas kucinora. [Tonyuenue. Tayromepusie ¢popmbl. KucnoTasle cBoicTBa. 5,5-
JM3aMeIeHHbBIE POU3BOIHEIE (OapOuTypatsl) —0apOuTai, henobapourTa.

N-METUIMpPOBAaHHBIE KCAHTUHBI — KOQEeuH, TeoPUIMH U TeoOpoMuH. KucnotHeie u



OCHOBHBIE CBOMCTBA; 00pa30BaHUE COJICH.

38.  Ankanouapl Tpynmbl MUPUIMHA ¥ XWHOJIUHA: HUKOTWH, aHa0a3WH, XMUHUH. XUMHYECKas
kiaccuukanus ankanounoB. OCHOBHBIE CBOMCTBA, cOJIe00pa3OBaHUeE.

39.  Ankamounpl Tpynmbl HW30XMHOJIMHA W HM30XUHOJNMH(EHAHTpeHa: MamaBepuH, MOp(QUH,
KOJeHH.  XuMmuueckass  kinaccubukauusa — ankamounoB.  OCHOBHBIE — CBOWMCTBA,
coneo0pa3oBaHHeE.

40.  Ankamouisl TpYNIbl TpONaHa: AaTPONUH, KOKaWH. XHMHUYEcKas Kiaccuukanus
ankanonaoB. OCHOBHbBIE CBOWCTBA, COJIC00pa30OBaHHUE.

41.  Hyxkneoruanwsie kodepmentot HAJI+ w HAJlP+. ANKwimupuaupoBelii HOH M €rO
B3aMMOJICHCTBHE C THAPUA-MOHOM, KaK XHMHYECKas OCHOBAa  OKHCIHTEIBHO-
BOCCTaHOBUTEJIBHOIO IIpOLIECCa.

42. BunMKINYECKHe TepIEeHbI: o-TIMHeH, Kampopa. Crepeonsomepusi. XMMHUYECKHE CBONCTERA.
CunTe3 KaM(OpbI U3 O-MUHEHA.

43.  IlpousBoansle xonecraHa (crepunbl). Homenknarypa. XonecTepuH, 3procTeput, BUTAMUH
M. Ob1mas xapakTepucThKa peaklIMOHHON CIIOCOOHOCTH.

44.  TlpousBoaHble xonaHa (KemyHble KUCIOThI). Homenknatypa. XoneBas u Je30KCHUXOJIeBast
KHCJIOTHL. [ TMKOXO0JIeBast M TaypOX0JeBast KUCIOTHI.

45. [TpousBoaubie mperpana (koptukoctepouabl). Homenknatypa. [[e30KCHKOPTHUKOCTEPOH,
THJIPOKOPTU30H, PEAHN30JI0H. O01Ias XapakTepUCTUKA PeaKIIMOHHON CIIOCOOHOCTH.

46.  IlpomsBomnble ocTpaHa. Homenknarypa. OcTpoH, s3cTpaauon, sctpuon. O6mas
XapaKTePUCTHKA PEAKIIMOHHOHN CITOCOOHOCTH.

47. [IpousBoaubie anapocTaHa (aHaporeHHble ropmonbl). Homenknatypa. TecrocTepoH,
a"zpocTepoH. OO0I11as XapaKTepUCTUKA PEAKIIMOHHOM CITIOCOOHOCTH.

48.  ATJUKOHBI CEpJCUHBIX INIMKO3UIOB. /IMTHTOKCUTEHUH, cTpodaHTuANH. OOIKN NPUHIUI

CTPOCHUSA U pCaKIUOHHAA CITOCOOHOCTH CCPACUHBIX TTIMKO3U/I0B.

Kpurepun ouieHKH 10 AUCHMILIMHE B L[€JIOM

XapaKTepI/ICTI/IKa OTBCTa

OrueHka
ECTS

bamnsr B
PC

Ornenka
UTOroBas

JlaH MOJHBIN, pa3BEPHYTHIM OTBET HA NOCTABJICHHBIN BOIIPOC, ITOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU M0 TUCUMILIMHE, MPOSBISIIONIASACS B
CBOOOZIHOM  OMNEpPUPOBAHUU  MOHATHSIMH,  YMEHUM  BBIJIEIHUTH
CYLIECTBEHHBIE M HECYLIECTBEHHBIE €ro IMPU3HAKH, I[PUYUHHO-
CIIE/ICTBEHHBIE CBsI3U. 3HaHUSA 00 O0OBEKTE JEeMOHCTPUPYIOTCSA Ha (hoHe
IIOHUMAaHUs €ro B CUCTEME JAaHHOW HAyKM U MEXIUCLUIIINHAPHBIX
cBazeil. OTBer (Qopmynupyercss B TEPMHHAaX HayKd, H3JIOKEH
JUTEPAaTypHBIM  S3BIKOM, JIOTUYEH, JOKA3aTelIeH, JIEMOHCTPUPYET

100-91




ABTOPCKYIO IMO3ULUI0 CTYJCHTA. MOI‘YT OBITE AONYIICHBI HECAOYCTHI B
OIpCaACICHUN HOHSITI/Ifl, HCIPABJICHHLIC CTYACHTOM CaMOCTOSATCIIBHO B
mponecce OTBETA..

Jlan momHBIH,
JTIOKA3aTeIbHO PACKPBITBI OCHOBHBIC TIOJIO)KCHHS TEMBI; B OTBETE

pa3BepHYTHI OTBET HAa TOCTaBJICHHBIH BOMPOC,

MPOCIIEKUBAETCA YETKass CTPYKTYpa, JOTMYECKAs MOCIIEI0BATEIbHOCTD,
OTpa)karolllasg CYIIHOCTb PACKpPbIBAEMbIX NOHSITHH, TEOPUU, SIBICHUM.
OTBeT W3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX Hayku. B oTBere
JIOTYILIEHbI
IpenojaBaTes.

HCAOYCThI, MUCIPABJICHHBIC CTYACHTOM C IIOMOIIBIO

C-D

90-81

JlaH HEAOCTAaTO4YHO IOJHBIA M HEJOCTATOYHO pa3BEPHYTHIA OTBET.
Jlornka ¥ 1OCIENOBATEIBHOCTD M3JI0XKECHUS HMEIOT HapyLICHUS.
JlonymieHbl OMUOKN B PACKPBITUHM MOHATHH, YOTPEOICHUH TEPMUHOB.
CryneHT He cnocoOeH CaMOCTOSTENIBHO BBLACIUTH CYILECTBEHHbIE U
HECYLIECTBEHHBIE IPU3HAKM W  I[PUYUHHO-CIEACTBEHHBIE  CBS3H.
CTyneHT MOXeT KOHKPETH3UPOBaTh OOOOIICHHbIC 3HAHUS, JOKa3aB Ha
OCHOBHBIE TOJIBKO  C

puMepax  Hx ITOJIOKEHUS

npernonasatensi. PeueBoe opopmienne Tpedyer mornpaBok, KOPPEKIHH.

IIOMOIIBIO

80-71

HaH HEIIOJIHBIN OTBCT, JIOTHMKA H IIOCJICAOBATCIBbHOCTD HW3JI0XKCHUA
HMCIOT CYHICCTBCHHBIC HAPYIICHUA. I[OHYH_IGHLI FPY6BIG OIIINOKHU IIpu
OIMPCACIICHUN CYHIHOCTHU PACKPBIBACMBIX HOHHTI/II‘/'I, Teopnﬁ, SIBJIGHI/Iﬁ,
BCICACTBUC CTYACHTOM Hnux CYHICCTBCHHBIX u

HECYHICCTBCHHBIX ITPU3HAKOB U cBsa3eil. B otBete OTCYTCTBYIOT BbBIBOJBI.

HCIIOHMMAaHMH A

YMeHue packpbiTh KOHKPETHbIE MPOSIBICHUSI 00OOIEHHBIX 3HAHUN HE
nokasaHo. PeueBoe oopmieHue TpedyeT nonpaBoK, KOPPEKIHHU.

Fx-F

<70

2
Tpebyercs
nepecaaya/
MOBTOPHOE
U3YYCHHE
MaTepuana




5. THOOPMAIIMOHHOE M YYEBHO-METOJWYECKOE OBECHEYEHUE
TACIATITAHBI

5.1 UudopmannonHoe odecneyeHre JUCHUIITHHBI

HavMeHoBaHUe U KpaTKas XapaKTepUCTUKa OMOITHOTEIHO-MH(OPMAIIMOHHBIX PECYPCOB U CPEJICTB
obecrieueHnsT 00pa30BaTEILHOTO MPOIIECCa, B TOM YHCIIE 3JICKTPOHHO-0MOmoTeuHbIX cucteM (ObC) n
AJICKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB (ANMEKTPOHHBIX W3MAHUHA U MHPOPMAIMOHHBIX 0a3 JaHHBIX )

I9BC «Koncyabtant Ctyaenrta» : caiit / OO0 «KOHCVYJIbTAHT CTYJIEHTA». — Mocksa,
2013-2025. - URL: https://www.studentlibrary.ru. - Pexxum noctyna: mo IP-anmpecy yHuBepcurera,
yIAIeHHBIN TOCTYII 10 JIOTHHY U Mapoio0. - TEKCT : 3IeKTPOHHBIN.

CnpaBouno-nngopmanunonnasi cucreMa «MedBaseGeotar» : caiit / OOO «kKOHCYJIbTAHT
CTYHAEHTA». — Mocksa, 2024-2025. — URL: https://mbasegeotar.ru - Pexum mgocryma:
o IP-anpecy yHuBepcuTeTa, yIaleHHbIA JOCTYII 0 JOTMHY U NApot0. - TEKCT : 3JIEKTPOHHBIN.

nexTnonHaa Gubnuoreunas cucremMa «Menmummuckaa ouanumorexa «MEDILIRRID (ARC
«MEDLIB.RU» : caiit / OO0 «Menviuackoe HHPOPMAIMOHHOE areHTcTBO». - MOCKBa,
2016-2025. - URL: https://www.medlib.ru. - Pexum noctyma: mo IP-agpecy yHmBepcutera,
YIAJIEHHBIN JOCTYII [0 JIOTUHY U NApOJIt0. - TEKCT : 3JE€KTPOHHBIH.

«JnexTponHas 6ubauoTeyHas cucrema «bykam» : caiit / OOO «bykamn». - Tomck, 2012-2025. -
URL: https://www.books-up.ru. - Pexxum noctyna: no IP-agpecy ynuBepcurera, yianeHHbIH
JIOCTYII IO JIOTHUHY ¥ HapOJI0. - TEKCT : AIEeKTPOHHBIM.

«JIeKTPOHHBIE M3TaHUs» M3naTenbcTBa «JlabopaTopus 3Hanui» / OO0 «Jlaboparopus 3HAHUI. -
Mockga, 2015-2025. - URL: https:/moodle.kemsma.ru. — Pexxum g0cTyna: 1o JIOTUHY U MMapoJIo. -
TeKcT : ANEeKTPOHHBIM.

ba3a pannbix JBC «JAHb» : caiitr / OO0 «OBC JIAHb» - CII6., 2017-2025. -
URL:https://.e.lanbook.com. - Pexum noctyna: no IP-agpecy yHuBepcurera, yaaaeHHbIH JOCTYI
10 JIOTHHY ¥ apoItto. - TEKCT : 31eKTPOHHBIN.

«OopazoBatenbHas miargopma FOPAUT) : caiir / OO0 «3JIEKTPOHHOE U3JAATEJIBCTBO
IOPAUT». - Mocksa, 2013-2025. - URL: https://urait.ru. - Pexxum noctyna: mo IP-ampecy
YHUBEPCHUTETA, yIAJICHHBIH JJOCTYII 110 JIOTUHY U MapoiTto. — TeKCT : AIeKTPOHHBIH.

«JAYPEE DIGITAL» (Muaust) - KOMIUIEKCHas HHTErPUpOBaHHas IiaTdopMa MEAMLHUHCKHX
pecypcoB  : caiir - URL: https://www.jaypeedigital.com/ -  Pexum  mgocryma:
no IP-aapecy yHuBEepCcUTETA, YIAJICHHBIN JJOCTYII 11O JIOTHHY Y MapoJito. - TEKCT : 3JIEKTPOHHBIN.

Nudopmanuonno-cnpasounas cucrema «KKOJIEKCy: xon UCC 89781 «MeauriHa u
3npaBooxpanenuey: caiut / 000 «I'K «Koxekcy. - CII06., 2016 -2025. - URL:
http://kod.kodeks.ru/docs. - Pesxum noctyna: mo IP-aapecy yHuBepcuteTa, yaaaeHHBIH TOCTYII
0 JIOTUHY U MapoJTto. - TeKCT : AIEeKTPOHHBIH.

10

Jaektponnas oubiamoreka KemI'MY (CBuIeTenbcTBO O TOCYJapCTBEHHOW pPETHCTpaIiUy 0a3bl
manabix  Ne 2017621006 or  06.09. 2017 r.). - KemepoBo, 2017-2025. -
URL: http://www.moodle.kemsma.ru. - Pexum pocTynma: mo JOrMHY M Hapomo. - TekcT :
3JIEKTPOHHBIN.

11

HNHTepHeT-pecypcebl:

www. pvg. mk. ru (omumnuana «I[Tokopu BopoObeBbI TOPBI»).

www. chem. msu. su (31exTpoHHas 6UOIHOTEKa IO XUMHH). Www.enauki.ru (HHTepHeT-
www.hij.ru (xypHan « XuMUS 1 )KU3HBY).

www.chemistry-chemists.com (371eKTpOHHBIH KypHAT «XUMUKH U XUMHSD))
https://studiopedia

www.alhimic.ru



https://studiopedia/
http://www.alhimic.ru/

5.2.

Y4yeOHo-MeTOoaANuYEeCKOe 00ecmeueHue

Ne

n/ BI/I6JII/IOFpa(1)I/I‘IeCKOG OIMMCAHUC PCKOMCHAYEMOT'O HCTOYHHKA JIMTCPATYPhbL

II
OcHoBHas JUTEepaTrypa

1 TrokaBkuHa, H. A. Opranmueckas xumust : yueOnuk / H. A. Trokaskuna [u np. | ; mox pen. H. A. TiokaBKuHOM. -
Mocksa : 'DOTAP-Menua, 2019. - 640 c. / 9BC «KoncymnpranT cryneHta».- URL: http://www.studentlibrary.ru. —
Pexxum noctyna: no IP-agpecy yHuBepcurTeTa, yAaJeHHbIH JOCTYI 10 JIOTHHY U NApOir0. — TEKCT : 3JIEKTPOHHBIH.

2 Opraandeckas xumus : yaeOHux/ H.A. TrokaBkuna u 1.; oz pen. H.A. Trokaskunoit. — M. : TDOOTAP-Menna, 2019. —
640c. — ISBN 978-5-9704-4922-6 — TekCT: HENOCPECTBEHHBIH.

JdonmosiHUTEIbHAS JIUTEPATYPA

3 Opraandeckas xumust: yaeOHUK / pen. H. A. TrokaBkuHa.- (Beicmee oOpazoBanme: CoBpeMeHHBIH y4eOHUK). - M.:
Hpoda, 2008
Ku. 2: Cnenmanbhsiii kypc. - 639 c. - ISBN 978-5-358-01369-8.- TekcT: HEOCpeACTBEHHBIH.

5.3. Meroanueckue pa3padoTku Kageapbl

Ne

n/ EI/I6J'II/IOFpa(1)I/I‘-ICCKOG OIMMCAHUC PCKOMCHAYEMOT'O HCTOUYHHUKA JIMTCPATYPhI

II

1 I'pumaeBa, O. B. Xumuueckue CBOMCTBA M KaueCTBEHHBIH ()YHKIMOHAJIBbHBIA aHAJIM3 OPraHUYECKHX COCIUHCHHM:
yuebHOe moco0ue i 00YJarOIUXCsl M0 OCHOBHBIM MPO(GECCHOHATBHBIM 00pa30BaTe/IbHBIM IPOTPaMMaM BBICIIETO
00pa3oBaHus - IMporpaMMam crierraiurera mo creruaibHoctn «®Papmanust» / O. B. I'pumraesa, E. M. Manbuesa:
KeMepoBckasi TocynapcTBeHHass MeIWIMHCKas akagemus.— KemepoBo, 2016. — 110 c. // DnexTpoHHBIE H3IAHUS
Kem['MYVY. — URL: http://moodle.kemsma.ru. — Pexxum mocryma: ans 3aperucTpUpPOBAaHHBIX MOJb30BaTeneld. — TeKCT:
3JIEKTPOHHBIH.

2 I'pumraesa, O. B. Opranudeckast XUMus: IPAKTUKYM JJIs1 00yHaroIIXcst 0 OCHOBHBIM 00pa30BaTeNIbHBIM MIPOrpaMMaM
BBICIIEro 00pa3oBaHus - MpOrpaMMe clienuanureTa no crnenuansHoctn «@Papmanus» / O. B. I'pumaesa. - Kemeposo,
2019. - 46 c. // Dnexrponnsie m3manus Kem[MVY. — URL: http://moodle.kemsma.ru. — Pexxum mocryma: s
3aperHCTPUPOBAHHBIX M10JIb30BaTENeH. — TEKCT: 3JIeKTPOHHBIH.

3 I'pumaesa, O. B.

Opranuyeckasi XUMHsL: COOPHUK TECTOB JJIsl 0OYYAIOIIMXCS TI0 OCHOBHBIM 00pa30BaTENbHBIM IPOrpaMMaM BBICIIETO
00pa3oBaHus - MPOrpaMMme CrenuannTeTa no cnennanisuoctu «Papmarsi» / O. B, I'pumraesa. - Kemepogo, 2019. - 46
c. // Onexrponnsie n3nanusi Kem['MY. — URL: http://moodle.kemsma.ru. — Pexxum pocryna: 1uist 3aperucTpupoBaHHbIX
11oJs1b30Baresei. — TeKCT: 31eKTPOHHBIN.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

IMomelenus:

y‘-Ie6HI)Ie KOMHAaTHhI, J'IeKI_[I/IOHHI)II\/'I 3aJI, KOMHaTa JJIid CaMOCTOSTCILHOM IIOATOTOBKH

OobopynoBanmue:

JOCKH, J'Ia60paTOpHBIe CTOJIBI, J1a6opaToprle MOﬁKH,BBITH)KHBIC IJ_IKa(l)LI, CTYJIbA

CpencrBa 00yyeHus:

XUMHNYCCKHUEC PCAaKTHUBbI, XUMHUYCCKasd Imocyaa



http://www.studentlibrary.ru/
http://moodle.kemsma.ru/
http://46.180.174.74/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1228U1S658T6E5G317&I21DBN=ELIB_FULLTEXT&P21DBN=ELIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%93%D1%80%D0%B8%D1%88%D0%B0%D0%B5%D0%B2%D0%B0%2C%20%D0%9E%2E%20%D0%92%2E
http://moodle.kemsma.ru/
http://46.180.174.74/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1228U1S658T6E5G317&I21DBN=ELIB_FULLTEXT&P21DBN=ELIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%93%D1%80%D0%B8%D1%88%D0%B0%D0%B5%D0%B2%D0%B0%2C%20%D0%9E%2E%20%D0%92%2E
http://moodle.kemsma.ru/

Texnuueckue cpeacrna:

MYJIbTUMEANHHBINA KOMIUIEKC (HOYTOYK, MPOCKTOP, IKPaH),ayIMOKOJIOHKH, KOMIIBIOTED C
BBIXOJIOM B MIHTE€pHET, NPUHTEP J1a3ePHBINA

JleMOHCTpPAIHOHHBIE MATEPHAJIBI:

Ha0OPBI MYJBTUMEAMHHBIX MMPE3CHTAIHIH

O1eHOYHBIE CPEICTBA HA NEYATHOI OCHOBE:

TECTOBBIC 3aJJaHMsI I10 N3y4aeMbIM TEMaM, CUTYaI[MOHHBIC 33191

Y4eOHbIe MaTepHAJIbI:

y4eOHUKH, y4eOHBIC MOCOOHS, Pa3IaTOUYHbIC TUIAKTUICCKIE MaTCPHAIIBI

IIporpammHoe oGecnieueHue:

Microsoft, Windows 7 Professional, 7-Zip munen3us GNU GPL, Microsoft Office 10 Standard,
Linux muuensus GNU GPL, LibreOffice muuensus GNU LGPLv3, AutuBupyc Dr.Web, Security

Space, Kaspersky Endpoint Security Russian Edition nys Ouszneca

JIucer u3menennii u fonmossnenuid PIT

JlononHeHus u u3MeHeHusI B pabodeil mporpaMMe NUCHUIUIMHGI / ipakTuke Ha 20 - 20
Y4eOHBIN TO/I.

IlepeyeHb 10MOJHEHUI U U3MEHEHMH,

PII akTyanu3upoBaHa Ha 3aceJaHHHU Ka(eapbl:
BHECEHHBIX B pado4yio nporpamMmy




Jlara

Homep
kadeapnl

MPOTOKOJIA

3aceqaHud

B  pabGouyio mporpaMmy  BHOCSITCS
CJIeyIOIIe U3MEHEHUS
- aktyanusupoBan ®OC nmpomMexyTOUHOU

arrectanuu (Oaa cnpasku: 10% @OC
00HOBIEMCS €)Ce200HO);

- u m.o.




