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Ilenbto ocBoeHMA nuCHUIUIMHBI «OpraHuyeckas XHMHUsA» SBISETCS PA3BUTHE ITOHUMAaHMS
IPUPOIBI U CYITHOCTH XUMHUYECKUX TPOLIECCOB, MPHOOpETeHNnEe 0a30BbIX 3HAHUHN JJIS U3YUEHUS JHC-
LUIUIUH PO(EeCCHOHAIBHOIO IIUKIIA.

3anaun: M3y4eHHE TEOPETHUECKHUX aCIEKTOB PEaKLMi C y4yacTHEM OpPraHMYECKHX BEILECTB;
nproOpeTeHne NPaKTUUECKUX HABBIKOB IIPOBEAECHUS XUMHUYECKUX SKCIEPUMEHTOB IO CUHTE3Y, BbI-
JICJICHUIO U OYMCTKE OPraHU4EeCKUX BELIECTB

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Juctummmaa OpraHndeckasi XUMUsi OTHOCUTCS K 00s3aTEIIbHOM YacTH AUCUUIUINH y4eOHOTO
rana HanpasiaeHus 18.03.01 Xumudeckast TEXHOJIOTUS.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHMUS 110 JUCIHHUIIJIMHE
[Inanupyembie pe3ysbTaThl 00YYEHUS MO AUCIMIUIMHE, COOTHECEHHBIE C IIIaHUPYEMBIMU PE3yJIbTa-
tamu ocBoeHuss OITOIT (koMneTeHIMAMHI U UHIMKATOPaMH JOCTH)KCHHSI KOMIICTCHITUH )

dopmupyembie [Tnanupyemsbie pe3yabTaThl O0OYUYCHHS IO TUCIUILINHE, B Haumenoanwue orie-
KOMIIETEHLINU COOTBETCTBUHU C UHAUKATOPOM JOCTHKEHUSI KOMIIETCHITUU HOYHOT'O CpEeICTBa
(xon, comepxanue WNupukatop qocTmkeHns KoM-| Pe3ynbTatel 00ydeHHs 1Mo
KOMIICTEHLIH) HEeTEHIINN OUCITUILINHE
(K00, codepoicanue UHOUKamopa
OIIK-1.  Cnocoben | OIIK-1.1 3naer Teopernueckue | 3naem: TeopHi0 CTpoeHHs | TecToBble BOIPOCHI
n3y4daTtb, aHaJIU3UPO- OCHOBbI XUMHUH, TMPUHIUIIBI OpraHnv4cCKuX BEILIECTB, IMpU-
BaTh, HCIIOJIb30BATh CTpOCHUA BEHICCTBA, MEXAHU3MbBI | poAy XHUMHUYCCKHUX CBsI3EH B

MEXaHU3MBbl XHMHYE-
CKHX pEaKLuil, mpo-
HCXOISIIUX B TEXHO-
JIOTUYECKUX TMpoLec-
caXx U OKpYKaroleM
MHUpE, OCHOBBIBAsICh
Ha 3HAHUSX O CTpOe-
HUU BEUIECTBA, NpPHU-
poxe XUMUYECKOU
CBSI3M U CBOMCTBaxX
pa3JIMYHBIX KJIACCOB
XUMHUYECKUX DJIEMEH-
TOB, COEIMHEHUM,
BELIECTB U Marepua-
JIOB

N 3aKOHOMCPHOCTH IPOTCKaHUA
XUMHUYCCKUX peaKL{I/Iﬁ

OpPraHn4CcCKux BCHICCTBAX,
CBOMCTBa Ppa3JIMIHBIX KJIACCOB
OpPraHuYCCKUX BCHICCTB, MC-
XaHU3MbI TIPOTCKAHHA Opra-
HUYCCKUX peaKHHﬁ.

OIIK-1.2 Ymeer aHanmu3upoBaTh
Y MHTEPIIOJINPOBATh PE3YJIBTATH,
MOJy4E€HHBIE B X01€ XUMHYECKHIX
HKCIEPUMEHTOB

Ymeem: ananuzupoBath HaH-
Hbl€ O CTPOEHMH BELIECTBa C
LUEJIbI0  OMNpEACNICHUs  €ro
CBOWCTB, aHaJIM3UPOBATH JlaH-
HbIE O CBOMCTBax BEUISCTB U
MaTepuajoB C LIEJbIO Ompeie-
JIEHUs MUX CTPOCHUS U TNpHU-
HaJJISKHOCTU K OIpeielieH-
HOMY KJIaccy.

OIIK-1.3. Bimageer HaBbIKAaMHU
MPOBEICHUS XUMHYECKOTO JKC-
MIEPUMEHTa, METOJaMHU HCCIE/I0-
BaHHUS CBOMCTB BEIICCTB M MaTe-
puasioB

Bnaoeem:  skcnepuMeHTab-
HBIMH METOJaMH YCTaHOBIIE-
HUSI CTPYKTYPBl OPraHUYECKUX
BEIIIECTB U MaTEPHAJIOB.

OIIK-2.  Cmocoben
UCIOJIb30BaTh MaTe-
Martudeckue, (Hu3m-
YeCKHue, ¢usuko-
XUMHUYECKHE, XUMHU-
YEeCKUe METOMABI ISt
pelieHus 3aaad mnpo-
(heccuonanpHOU nes-
TENBHOCTH

OIIK-2.1 3Haer Teoperndeckue
OCHOBBI (DyHIaMEHTAIBHBIX pa3-
JIeTIOB  MaTeMaTHKH, (U3UKH,
XUMUH

3naem: ocHOBBI Kiaccuuka-
UM OPraHUYeCKUX COEHHE-
HUH, CTPOEHHE, CIIOCOOBI IO-
JyYeHHs U XUMHUYECKHE CBOW-
CTBa PA3IMYHBIX KJIIACCOB Op-
FaHUYECKHUX COEIUHEHHUI.

OIIK-2.2. YmeeT HCIOJIB30BATh
3aKOHBI, CIIPaBOYHBIC JAHHBIC WU
KOJIMYCCTBCHHBIC COOTHOLICHUS
MaTeMaTUKH, (U3UKH, XUMHH
JUTsL pereHus 3a1ad npodeccuo-

Ymeem: cunrezmposath opra-
HUYECKHE COeTNHEHNS.

TecToBEIC BOIPOCHL




HaJbHOM NESATEIbHOCTHU

OIIK-2.3. Bnageer ¢usuuecku- | Bradeem:  SKCHEPUMEHTAIb-
MH W XUMHYECKUMH METOJaMH | HBIMH METOJaMH  CHHTE3a,
UCCIIEeJIOBaHUs, MaTeMaTHYECKUM | OYMCTKH, onpeneneHus ¢uzu-
anmapaToM s oO0pabOTKM U | KO-XMMHYECKHX CBOMCTB Op-
MHTEPIPETALIH pe3yNbTaToB | FAHUYECKUX COCAMHEHUI.

9KCIIEPHMEHTA

4. OFBEM U CTPYKTYPA JUCHUIIJIMHBI

TpynoeMKOCTh JUCIUTUTUHBI COCTABIISIET:

10 3aveTnbIx eauHuL, 360 yacoB i 04HON (popMBI 00yUIEHHS

10 3avernbix equnwmIl, 360 yacoB it 3a09HOM GopMbI 00yUeHHS (5 JIeT)

6 3ageTHBIX enuHMIL, 216 JacoB Ay 3a04HOM GopMbI 00ydeHus (YCKOPEHHOE 00ydeHue, 3,5 roma)
8 3auerHbIx ey, 288 yacoB A 3a04HON PopMbI 00ydeHus (yCKOpeHHOe 00ydeHue, 3 ro/a)
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1 Beeoenue. Ocnoenvie nonsmus. |3 |1 2 2
Memoowl 6vi0enenus u OUUCmKU
Op2aHU4eCKUX 8eujecms 1-18 20 10
2 Dusuueckue memoovl UCciedo- 3 |1-18 8
BAHUSL 8 OP2AHUYECKOU XUMUU
3 Cmepeoxumus opeanuyecKux 3 | 1-18 8
coeouneHull
4 Yenesooopoowl. 3
4.1 AnkaHbI 2-3 4 1 4
4.2 AJKEHBI 3 |45 4 4
4.3 Jrensl 3 |6 2 1 4 PK1
4.4 AJKUHBI 3 |7 2 1 4
4.5 AJNIUKIBI 3 |8 2 2 4
4.6 Apomarndeckue yraesogopoasl | 3 | 9-11 6 4 4




5 Tanoeennpoussoomnvie 8 PK 2
Anudaruueckue rajJoreHnpons-
5.1 BOJTHBIC 12-13 4
5.2 ApoMaTHYeCKHE IaJIOreHIPOH3- 14 2 1 4
BOJIHBIC
6 T'uopokcuncoodepocawue npous- 4
600HbIE 15-16
6.1 CrnupTsl 4 4
6.2 DeHoIbI 17-18 4 2 4 PK 3
Bcero 3a 3 cemectp: 36 36 72 Ok3amen (36
4acoB)
7 Ilpocmuie a¢pupul 1-2 1 4 6
8 Azomcoodepoicawue npouz600-
Hble
8.1 HuTtpocoennuenus 1-2 1 4
8.2 AMUHBI 3-4 2 4
8.3 A30- ¥ T1a30COEIMHEHUS 5-7 1 8 8
9 T'emepoyuxnuueckue coeoute- 5-7 PK 1
Husl
9.1 [IaTH4IeHHBIE TeTEPOIMKIIBI 5
9.2 HlecTudneHHbIe TETEPOLUKITBI 5-7 5
10 Kapborunvhuvle coedunerus
[IpenenbpHbIe KapOOHUIBHBIC
10.1 | coenuneHus 5-7 2 4
10.2 | HempenenbHble KapOOHUIIBHEIE 7-8 1 4
COCJIMHEHMUSI
10.3 | ApoMaruveckre KapOOHUIEHBIE 7-8 1 4 10 PK2
COCIMHEHMUSI
11 Kapbonossie kuciomoi
IpenenvHbie KAPOOHOBBIC KUC-
11.1 | noter 9-10 2 10 4
11.2 | HenpenenbHble KapOOHOBBIE 11-12 1 4
KHCJIOTBI
11.3 | ApomaTtuyeckue KapOOHOBBIE 11-12 1 10 4
KHCIIOTBI
11.4 | MHOTOOCHOBHEIE KapOOHOBBIS 13 1 4
KHCJIOTBI
12 T'emepogynryuonanvhvie co- 13 PK 3
eOUHeHUs.
12.1 | TUIPOKCUKUCIIOTHI 13-14 1 4
12.2 | AMHHOKHCIIOTBI 15-16 1 6
12.3 | Yruesonusl 17-18 2 )
Bcero 3a 4 cemectp: 18 36 81 JK3aMeH
(45 yacoB)
HToro mo TucuuIINHE: 54 72 153 Ix3amen (81

yac)




TemaTnueckuii mjian
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1 Beeoenue. Ocnognvie nonamusa. |3 | 1 2 10
Memoovi evidenenust u oyucmxu
Op2aHU4eCcKUx 8eujecmas 1-18
8 20
2 Dusuyeckue mMemoovl UCCeO0- 3 |1-18 16
BAHUS 8 OP2AHUYECKOU XUMUU
3 Cmepeoxumus opeaHuyecKux 3 | 1-18 16
coeouHenull
4 Yenesooopooui. 3 4
4.1 AJKaHBI 2-3 8
4.2 AJKEHBI 3 |45 8
4.3 JneHsl 3 |6 8 PK1
4.4 AJKUHBI 3 |7 8
45 AJMIUKIIBI 3 |8 8
4.6 Apomarudeckue yriaesogoponsl | 3 | 9-11 8
5 T'anozennpoussoonsie 3 20 PK2
AnudaTtruecKkie raJoreHnpons3-
51 BOJHBIE 12-13
5.2 Apomartudeckue rajmoreHnpons3- | 3 | 14 8
BOJIHBIC
6 T'uopokcuncooepoicawue npous- | 3 2 16
B800HbIE 15-16
6.1 Crnuptsl
6.2 DeHOITBI 3 |17-18 10 PK 3
Bcero 3a 3 cemectp: 3 8 8 164 3auer
7 Ipocmuie s¢hupwi 4 |1-2 4
8 Azomcodepocaujue npou3e00- 4
Hble
8.1 Hutpocoennnenus 1-2 2




8.2 AMUHBI 3-4 2 7
8.3 A30- ¥ TUa30COCTMHCHHUSI 5-7 4 8
9 T'emepoyuxnuueckue coedume- 5-7 PK 1
Husl
9.1 [IaTrdaneHABIC TETEPOITUKITBI 4
9.2 [lecTuuneHHbIC TETEPOIUKIIBI 5-7 4
10 Kapbonunvhule coedunenus 2
IpenensHpIe KAPOOHUIBHBIC
10.1 | coenuHeHUs 5-7 8
10.2 | HempenenbHble KapOOHUIIBHBIC 7-8 8
COCTUHCHHUS
10.3 | Apomaruveckre KapOOHWIEHBIE 7-8 10 PK2
COCIMHCHHUSI
11 Kapbonosvie kuciomoi 4 10
[penenvHbie KAPOOHOBBIC KUC-
11.1 | noter 9-10
11.2 | HenpenenbHble KapOOHOBBIE 11-12 10
KHCJIOTHI
11.3 | ApomaTtuyeckue KapOOHOBBIE 11-12 8 10
KHCJIOTHI
11.4 | MHOTOOCHOBHEIE KapOOHOBBIE 13 10
KHCIIOTHI
12 T'emepogynkyuonanvivie co- 13 2 10 PK 3
eouHeHUs.
12.1 | 'uIpOKCHUKHUCIIOTHI 13-14
12.2 | AMHHOKHCIIOTBI 15-16 10
12.3 | YruneBogsl 17-18 16
Bcero 3a 4 cemectp: 10 12 131 Jk3ameH
(27 gacoB)
HToro mo aucuuIInye: 18 20 295 3auer
JK3aMeH

(27 uacos)




(dhopma o0yueHus1 —3a04HasH (YCKOPeHHOe 00yueHue, 3 roga 6 mecsiien)
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TemaTnyecknii nyian
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1 Beeoenue. Ocnosnvie nowsmus. |2 |1 2 4 4
Memoowt evidenenus u ouucmsu
Op2aHU4eCKUX 8eujecmas 1-18
2 Dusuueckue memoobl UCCIEO0- 2 |1-18 4
BAHUS 8 OP2AHUYECKOU XUMUU
3 Cmepeoxumusi opeanuyeckux 2 | 1-18 2
coeouneHull
4 Yenesooopoour. 2 |2 2
4.1 AJKaHBI 4
4.2 AJKEHBI 2 |3 4
4.3 JneHsl 2 |4 4
4.4 AJIKUHBI 2 |5 4
45 ANVIUKIBI 2 |6 4
4.6 ApoMaTtudeckne yrieBogopoasl | 2 | 7 4
5 Tanozcennpoussoonvie 2 |8 4
AnudaTrHuecke raJoreHIpon3-
5.1 BOJIHEIE
5.2 Apomaruyeckue ramorernpous- |2 |9 4 PK 1
BOJIHBIC
6 T'uopokcuncooepoicawue npous- | 2 | 10 2 8
800HbIE
6.1 CrupTsl
6.2 DeHoIbl 2 |11 8
7 Ipocmuie s¢hupwi 2 |11 2
8 Azomcooeporcawue npousz600- 2 |12 1
Hble
8.1 Hutpocoennnenus 2
8.2 AMUHBI 2 |12 4
8.3 A30- 1 1Ha3’ocoeIuHEHUS 2 |13 4




9 T'emepoyuxnuyeckue coeoune- 14
HUs
9.1 [IaTrdaneHABIC TETEPOITUKITBI 4
9.2 [llecTuuicHHBIC T€TEPOIHKIIBI 14 4 PK 2
10 Kapborunvhuvle coeounerus 15 1
[penenvHble KApOOHMUIIBHBIC
10.1 | coenuHeHus 8
10.2 | HempenenbHble KapOOHUIIBHBIE 15 8
COCIMHEHMUSI
10.3 | ApomaTnyeckue KapOOHUIILHBIE 15 8
COCIMHEHHUSI
11 Kapbonoevie kuciomoi 16 2 10
[IpenenvHbIEe KAPOOHOBBIE KUC-
11.1 | notsr
11.2 | HempenenbHble KapOOHOBBIS 16 10
KHCIIOTBI
11.3 | ApomaTtuyeckue KapOOHOBBIC 16 6 10
KHCJIOTHI
11.4 | MuoroocHOBHbIE KapOOHOBBIE 16 10
KHCIIOTBI
12 T'emepogyukyuonanvusie co- 17 4
eOuHeHUs.
12.1 | 'MIpOKCHUKHUCIIOTHI
12.2 | AMHHOKHUCIIOTHI 17 4
12.3 | YrneBoasl 18 19 PK 3
Bcero 3a 2 cemectp: 10 10 169 Jx3ameH
(27 uacos)
Hroro no tucumniuxe: 10 10 169 IK3aMeH

(27 yacoB)




TemaTH4yecku njaaH
(dopma o0yueHus1 —3a04Has1 (YCKOPEHHOE 00y4YeHHe, 3 roja)

Bunbt yueOHOit paboThl,
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1 Beeoenue. Ocnognvie nonamusa. |1 |1 12 10
Memoovi evidenenust u oyucmxu
Op2aHU4eCcKUx 8eujecmas 1-18
2 Dusuyeckue mMemoovl UCCeO0- 1 |1-18 10
6AHUS 8 OPLAHUYECKOU XUMUU
3 Cmepeoxumus opeaHuyecKux 1 |1-18 10
coeouHenull
4 Yenesooopooui. 1 4
4.1 AJKaHBI 2-3 8
4.2 AJKEHBI 1 |45 8
4.3 JneHsl 116 8 PK1
4.4 AJKUHBI 117 8
4.5 AJMIUKIIBI 1|8 8
4.6 Apomarudeckue yriaesogoponst | 1 | 9-11 8
5 T'anozennpoussoonsie 1 20 PK2
AnudaTtruecKkie raJoreHnpons3-
51 BOJHBIE 12-13
5.2 Apomartudeckue rajmoreHnpon3- |1 | 14 8
BOJIHBIC
6 Tuopoxcuncooepacawue npous- | 1 2 14
800HbIE 15-16
6.1 Crnuptsl
6.2 DeHOITBI 1 |17-18 6 PK 3
Bcero 3a 1 cemectp: 6 12 126 3ager c
OLICHKOH
7 Ipocmuie s¢hupwi 2 |12 2
8 Azomcooeporcawue npousz600- 2
Hble
8.1 Hutpocoennnenus 1-2 2




10

8.2 AMVHEI 3-4 2
8.3 A30- ¥ TUa30COCTMHCHHUSI 5-7 4
9 T'emepoyuxnuueckue coedume- 5-7 PK 1
Husl
9.1 [IaTrdaneHABIC TETEPOITUKITBI 4
9.2 [[TecTuuneHHbIE TeTEPOIUKIIBI 5-7 4
10 Kapbonunvhule coedunenus 2
IpenensHpIe KAPOOHUIBHBIC
10.1 | coenuHeHUs 5-7 8
10.2 | HempenenbHble KapOOHUIIBHBIC 7-8 8
COCAMHEHHUS
10.3 | Apomaruveckre KapOOHWIEHBIE 7-8 10 PK2
COCIMHCHHUSI
11 Kapbonosvie kuciomoi 4 10
IpenenvHbIe KAPOOHOBBIC KUC-
11.1 | notsr 9-10
11.2 | HenpenenbHble KapOOHOBBIE 11-12 10
KHCJIOTBI
11.3 | ApomaTtudeckne KapOOHOBEIE 11-12 6 10
KHCJIOTBI
11.4 | MHOTOOCHOBHEIE KapOOHOBBIE 13 10
KHCIIOTHI
12 T'emepogynkyuonanvivie co- 13 5 PK 3
eOUHeHUs.
12.1 | 'uIpOKCHUKHUCIIOTHI 13-14
12.2 | AMHHOKHCIIOTBI 15-16 8
12.3 | YruneBogsl 17-18 8
Bcero 3a 2 cemectp: 6 6 105 JKk3aMeH
(27 uacoB)
HToOro mo qucuuNInHE: 12 18 231 3auer c
OLICHKOM
IK3aMeH

(27 yacoB)
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Conep:kanue JJeKIIMOHHBIX 3aHATHI 110 JUCIUIINHE

Paszoen 1. BBE/IEHHE. OCHOBHBIE IIOHATHS OPTAHUYECKOH XHMHH

Copepxanue tembl. [Ipenmer oprannueckoil xumuu. IlpuumHbl BbIgENEHUS €€ B CaMOCTOSI-
TeNbHYIO HayKy. OCHOBHBIE JTalbl pa3BUTHS OPraHUYECKOW XMMUU KaK HayKW. 3HaHWE OpraHuye-
CKOM XUMHUHU A7 (OpMUPOBAHHS MATEPHATUCTUYECKUX TIPEICTABICHUN B €CTECTBO3HAHUH. Poib
OpPraHMYECKON XMMHUU B Pa3BUTUU HAPOJIHOIO Xo03sicTBa Poccnn.

Teopuss xumuueckoro crpoerus A. M. byrneposa. Knaccudpukanuss opraHn4eckux COeIWHEHMM:
pszbl, Kjacchl, (pyHKIMOHANbHbIE rpynmnbl. [IoHATHE O TOMOJOIMYECKHX psijax. DMIHUPHUUYECKHE,
MOJICKYJISIpHBIE, CTPYKTypHBIE (opmyiibl coequHeHnid. CTpyKTypHasi H30MEpHSL.

THUIBI XUMUYECKUX CBSI3€M B OPraHUYECKUX COCAMHECHUAX. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIaxX
opranunveckux coequHeHuil. [lonarue o0 wuHIyKTHBHOM 3 dekre, 3ddexre conpsHKeHus U THIep-
KOHBIOTaIlNH.

Paszoen 2. DH3HYECKHE METO/bI HCCIEJOBAHHS B OPTAHHYECKOH XHMHH
Conep:xanue Tembl. Uudpakpacuas cnekrpockonus. [Ipupona MK-criektpoB, crocoObl nx n3o0paxe-
HUS, XapaKTEPUCTUYECKUE YACTOTHI ITOTJIOIEHUS.

OnekTpoHHas cnekTpockomus. IIprpoaa CriekTpoB, TUIIBI 3JIEKTPOHHBIX IIEPEXO0B, IOHATUE O XPOMO-
(bopHBIX TPYNIHPOBKaX, crioco0 n3odpaxenuss Y@ crnekrpoB. CHeKTpbl IPOTOHHOTO MAarHUTHOLO PE30-
nanca. IIpupona, OCHOBHBIE XapaKTEpUCTUKH: XUMHUYECKUM CIBUI, UHTEHCUBHOCTb, MYJBTHUILICT-
HOCTb CUTHAJIOB IIPOTOHOB; CIIMH-CIIMHOBOE B3aMMOJEHCTBHE.

Macc-cniekrpomerpusi. OCHOBHBIE TPUHLIMIIBI, MOJIEKYJISIPHBINA HOH, U30TOIHBINA COCTaB MOHOB, OCHOB-
Hbl€ MyTH (pparMeHTalny Ba)KHEHIINX KJIACCOB OPraHMYECKUX COEMHEHUI.

Pazoen 3. CTEPEOXUMHA OPTAHHYECKHX COEJHHEHUH

Conep:xanue Tembl. M300paxeHne TeTpasApHUECKOro aToMa yriepoja B MPOEKIMU Ha IIOCKOCTH.
KnuHoBUAHBIE IPOEKLINH, «IECONUIIbHBIE KO3JIbD», Mpoekunn Hetomena. Kondopmanuu, kondopme-
pBl. 3acIIOHEHHAs1, 3aTOPMOXKEHHAs1, CKOIlIEHHas: KOH(OpMaLnu.

Mosekybl, He UMEIOIIMEe 3JIEMEHTOB cuMMeTpun. CBsA3b ¢ rubpuan3anueil yriepoaa. AcuMMeTpu-
YyecKue LeHTpbl. DHaHTHOMeEphI. Paniematsl. Panemuszanus. XupanbHocts. [longpuzanus csera. Paz-
JUYUS B CBOWCTBaX PHAHTUOMEpPOB. M3mepeHue yria ontuyeckoro BpauieHus. @opmynsl durrepa.
[TpaBuna obpammenus ¢ popmymnamu Oumepa. AdconroTHas koHpurypamus. R,S-nomenkiarypa Ka-
Ha-Unronsna-IIpenora. Omnpenenenue nopsjaka CTaplIIMHCTBA 3aMECTUTENIEH Y aCUMMETPUYECKOTro
atoma yraepoja. Ciydyall HECKOJIBKMX aCUMMETPHUYECKUX aTOMOB. J[MacTepeOMEpHBbIE U HYHAHTHUO-
MepHBbI€ Tapbl Ha MPUMEPE BUHHBIX KUCIOT. Me30-(pOopMBl.

Paszoen 4. YITIEBO/JIOPO/IbI

Tema 4.1. Ankanbl

Conep:xanue Tembl. ['oMonorudeckuit psn ankanoB. Ob6mas ¢popmyna. M3omepus. IlepBuunsblii,
BTOPUYHBIA M TPETHUYHBIA aTOMBbI yriepojna. HomeHkiaTypa: panuoHanbHas M CUCTEMAaTHYECKas.
ATKUTIBHBIE PAUKAJIbl, UX HAa3BaHMUSL.

[TpupoaHbIe HCTOUHUKH aJIKAHOB: HE(PTh, IPUPOJHBIN Ta3.

[TpoMmpblmIsIeHHbIE METOJBI MOJMYYEHHUsS: CHHTE3 M3 OKCHJA YIiepojia U BOJOpOJa, KPEKUHT He(TH,
TUAPUPOBAHNE HEHACHIICHHBIX COEIMHEHUI.

JlaGopaTopHble CcrocOObI MOMyYeHHs: M3 rajloreHaqkaHoB (peakius Bropia), u3 kapOOHOBBIX KHC-
JIOT.

CTpoeHHe ankaHoB: SP° -cocTOsHUE aToMa yriepofa. TeTpadapuueckas MOZENb MONEKYJIbl METAHA.
Banentnsie yrnel. Xapakrepuctuka csizeit C - C u C - H (nnuna, 3Heprusi, HoJsSpHOCTh U MOJISPH-
3yeMOCTh). 3aKOHOMEPHOCTH UX U3MEHEHHUsI BHYTPHU Kjlacca.

XvMHYeCcKue CBOWCTBA: 0011asi XapaKTepUCTUKa XUMUYECKIX CBOICTB.

Peakuuu 3amemienus. ['anorenupoBanue. CBOOOJHOPATMKANBHBINA IIETHOM MEXaHU3M peaklui ra-
noreHnpoBanusa. OpHEHTanus NpU rajJoreHnpoBaHun. CBs3b MEXAY CTPOCHUEM YIIE€BOJIOPOJOB U
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WX PEaKIMOHHON CIIOCOOHOCTHIO. Y CTOMYMBOCTE paaukanoB. HutpoBanue ankanoB. Peakiuu ¢ pas-
pbiBoM cBsizel C - C. Kpekunr u nupoau3. OKUCIEHNE aJIKaHOB.

[IpumeHeHue: UCMOIb30BAaHUE ATKAHOB B OPraHUYECKOM CHHTe3e. HachlleHHbIe yTrieBOA0POIbl KakK
TOILJINBO.

Tema 4.2. AnkeHbl

Conep:xxanue Tembl. ['omonorudeckuii psaa. O6mas popmyna. CtpykrypHas nzomepus. Homenka-
Typa palrOHaJIbHAs U CUCTEMaTHuYecKasl.

CniocoOblI MOTy4eHHUs: U3 aJIKaHOB, U3 CIIUPTOB, U3 FAJIOT€HAJIKAHOB, U3 AJIKUHOB.

Crpoenue: sp? -COCTOSHHIE aToMa yriepoaa. KBaHTOBO-XMMHYECKas TPAKTOBKA 0OPAa30BaHMs IBOM-
HOM CBSI3U. T - CBSI3b. XapaKTEPUCTUKA JBOMHON CBA3M (IJIMHA, SHEPTUs, MOJISIPHOCTh, MOJISpU3Ye-
MocCTb). ['eomerpuueckas (1uc-, TpaHc-) U30Mepusl AIKEHOB. PU3NYECKUE CBOKCTBA.

XUMHYEeCKHEe CBOWCTBA: KaTaJUTHUECKOE ruipupoBanue. Peakiuu snekTpoduibHOro npucoeamnHe-
HU TajJOreHOB, TAJIOT€HOBOIOPOJAOB, CEPHOM KHUCIIOTHI, BOAbI. MexanusM atux peakuui. Hampas-
JICHUE PEaKUUW MPUCOEIUHEHHUS] KUCIOT K HECUMMETPUUYHBbIM ayikeHaM. [IpaBuino MapkoBHHKOBA,
ero coBpeMeHHoe oObsicHeHue. CTpoeHHe, OTHOCHTEIbHAS YCTOWYMBOCTh M PEAKIIMOHHASI CIIOCO0-
HOCTb KapOOKATHOHOB.

Peakmuu panukamsHOTO IPUCOSAMHECHUS TaJIOreHOB U OpoMoBoiopoaa. [lepekucusrit a3dpdext Kapa-
11a, ero o0ObsICHEHHE.

Peakuuu amnmunpHOro XjopupoBaHus U OpomupoBanusi. CTpOEHHE U OTHOCUTENIbHASI YCTOWYHUBOCTD
paauKanoB auiabHOro tuna. OKHCIEHUE alKEHOB ¢ 00pa30BaHUEM SIOKCHUCOEIUHEHUHN, C pa3phl-
BOM YIJIEPOJHBIX 1enei. O30H0Iu3.

[lonsiTHE O MOAMMEPHU3aLUU ATKEHOB. MOHOMEPBI, OJIMTOMEPBI, TOIUMEPBI. 3HAYEHUE MTOJTUMEPHBIX
MaTepuasoB JUIsl HAPOJHOTO X035icTBa. [[puMeHeHne aKeHOB B OPraHUYECKOM CUHTE3E.

Tema 4.3. Ankaanenbl

Copnepxanue Tembl. ['omonoruueckuii psa. O6mas popmyna. M3omepusa. Homenknatypa.

Tpu THIa anKagueHoB: ¢ U30JIMPOBAHHBIMU, KyMYJIUPOBAHHBIMU U CONPSKEHHBIMU JBOWHBIMU CBSI-
35IMU.

VYrieBoaopoasl ¢ CONPSKEHHBIMUA JBOMHBIMU CBSA3SIMH: CIIOCOOBI MOJyYEHUS AUBUHUIIA U3 CIUPTA,
u3 1,4-0yrannuona, u3 HeQTsIHbIX ra3oB. [lonyueHue nzonpexa.

CtpoeHue aJKaJIueHOB C COMPSIKEHHBIMU JABOWHBIMH CBSI3IMU: YHEPIUs CONPSLKEHUS, €€ BeIMYMHA.
XapakTepHucTHKa CBsi3eil (1JInHa, SHEPIUs, MOISIPHOCTh, MOJIAPU3YEMOCTh). PU3nuecKue CBONCTBA.
XUMHYECKHE CBOMCTBA: OCOOCHHOCTH peakiuil 3JIeKTPO(QUILHOTO U PaJUuKaIbHOTO MPUCOEAUHEHUS
CONpsKEHHBIX anmkaaueHos (1,2- u 1.4- npucoeaunenue). MezoMepHbIil KapOOKaTHOH, €r0 CTPOSHHE
Y OTHOCHUTENbHAs YCTOWYMBOCTh. KMHETHUECKH U TEPMOAMHAMUYECKUNA KOHTPOJIb PEAKIUN JJIEK-
TPOUIBHOTO MTPUCOETUHEHUS. PeakiinoHHAas CIOCOOHOCTh CONPSKEHHBIX AJIKaJUEHOB.

Oxucnenue u o3oHonn3. Katanuruueckoe ruipypoBaHUe U BOCCTAHOBJIEHHE XUMHYECKMMH BOCCTa-
HOBUTEIAMU. Peakiuu noauMepusauuu U conosmMepusanuu. IToasTHe o HaTypaabHOM U CUHTETHU-
YECKOM Kay4dyKax.

Tema 4.4.AlIKUHBI (ALETHICHOBbIE YTI€BOI0POABI)

Conep:xxanue tembl. ['omonoruueckuii psa. O6mas ¢popmyna. M3omepus. Homenknatypa paruo-
HaJIbHas U CHCTEMaTHUCCKasl.

CnocoOsl monyueHusi. [IpombliieHHbIE CTIOCOOBI MOTYYCHHsI alleTHIICHA: U3 KapOuaa KaibIlus, U3
MetaHa. JIabopaTopHbie CTOCOOBI TTOTYYEHUS: U3 TUTATOTEHATIKAHOB, U3 alleTHJICHUIOB.

Crpoenue. sp- cocTosiHue atoma yriepoaa. KBaHTOBO-xuMuYecKas TPAaKTOBKA TPOWHOM CBsI3H, €&
TEOMETPHUSI M XapaKTePUCTUKA (UTHHA, SHEPTHS, MOJSPHOCTD, MOJIIPU3YEMOCTD ).

dusznueckre CBOMCTBA.

Xumuueckue cBoicTBa. KHCIOTHBIE CBOMCTBA AJIKWHOB C KOHIIEBOM TPOMHOMN CBA3BIO. ALICTHUIIEHU-
JIbl, CTPOEHHE, IPUMEHEHUE. [ MApUpPOBAHUE AIIKUHOB: YACTUYHOE U IOJIHOE. Peakiuu npucoenuse-
HUA. DIEKTPpO(UILHOE MPUCOSTNHEHNE TAIOTEHOB U TAJIOT€HOBOIOPOJIOB, HAIIPABICHUE PEAKITU 1
crepeoxumus. CpaBHEHHE DPEAKIIMOHHOW CIMOCOOHOCTH aJKWHOB U QIKEHOB B PEAKIMSIX MPUCOE-
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nunenus. HykneodpunpHoe mpucoeaumHeHue cnuptoB. [ uapatarmus ankuHoB o M. I'. Kydeposy.
[Ipucoenunenue KUCIOT U UAHOBOAOPOAA (PeaKliui BUHWJIMPOBAHUSA ).

[Tonmumepusanus aneTwieHa (BUHWJIALCTUIICH, JAUBHHUIALECTHIICH, XJioponpeH). I[IpombiiieHHbIe
CUHTE3bl Ha OCHOBE alleTHJICHA.

Tema 4.5. AMUMKJINYECKHE YTJIEBOA0PO/bI

Conep:xanue Tembl. Kitaccudukanus u u3omMepusi aMIMKINISCKUX coeanHeHni. Homenkiarypa.
ANUIUKINYeCKHe coeTuHeHus B mpupoje. HepTh kak MCTOYHHK IUKIOATKAHOB.

Cnoco0Os! monyuenus. L{uknu3anus auraaoreHoaIKaHOB, JUKAPOOHOBBIX KUCIOT U UX COJICH, CHH-
TE€3bI C TOMOIIBIO0 MAJIOHOBOTO 3(Hpa, BHYTPUMOJIEKYIISIpHAS CI0XKHOI(DUpHAS KOHACHCAINS, THIPH-
pPOBaHHME apPOMATUUECKUX COCMHEHUH, NETUIPOLMKIN3alUs alkaHoB. [lomydeHne almuIMKINYeCKux
COCIMHEHUH [IUKIIN3ALMEN HETPEIEIbHbBIX COCAUHEHUN.

JuenoBsbril cuHTe3. JlMeHbl U AUEHO(PUIIBI, UX PEAKIIMOHHASI CIIOCOOHOCTb.

CTpoeHHe NUKIIOAIKAHOB. XapakTep YIIIepoJI-yIIIePOIHBIX CBsI3ei B MOJICKYJIe IIUKJIONpornana (Oa-
HaHOBBIE CBs3M). CTpoeHue HUKIOOyTaHAa W IMKJIONEHTaHAa, THUIIbl HamNpsHKEHUH, KOH(OpMAaIHH.
Konpopmanuu nukiorekcana, 3KBaToOprUaibHbIC U aKCHATbHBIC CBS3U, KOHPOPMAIMH 3aMEIIEHHBIX
LUKJIOTeKCaHOB. [luc-TpaHc- U onTuYeckas U30MepUs ATUIUKINYECKUX COSTUHEHUMN.

Ddu3nyecKnue CBOMCTBA.

Xumuueckue cBoicTBa. [ 'uapupoBaHue U okucieHue. [lelicTBue rajJoreHoB, raJoreHoBOJA0POAOB U
MUHEPAIBHBIX KUCJIOT. CBS3b MEXAY CTPOCHUEM IIUKIIOATKAHOB U X PEAKIIMOHHON CIIOCOOHOCTHIO.
Bnusinue pa3mepa kosenl ¥ ux KoHboOpManuil Ha PEaKIMOHHYIO CIIOCOOHOCTH (hDYHKIIMOHAIBHBIX
rpynn. B3auMHble npeBpalieHus LHUKIOB.

Tema 4.6.ApomaTuyecKue yrieBoa0poabl

Conep:xanue Tembl. [IpuunHbl BbIIETICHNS apOMAaTUYECKUX COEAMHEHHH B 0coObIil psia. IlonsTue
apomaTudHocTH. Pa3Butne npencrasienuil o crpoenun 6enzona. @opmyna Kekyne. CoBpemeHHbIE
3JIEKTPOHHBIE U KBAaHTOBO-XMMUYECKHE MPEJICTABICHHS O CTpoeHUH OeH3ona. J{nuHa cBs3eil u sHep-
TUSl CONpsDKEHHs OeH3071a, MeToAbl €€ ompeneneHus. MaruutHas Xxapakrepuctuka. OObsicHEHHE
0CO0BIX CBOUCTB OEH3011a.

Kpurepun apoMaTH4HOCTH OpraHu4ecKux coeanHeHni. lIpaBmino Xrokkess.

OnekTpoduiabHOE 3aMellleHue B apoMaTHdeckoMm sjape. n- M o-Kommiekcel. CtpoeHue o-
KOMIUIEKCOB. DHepreTuueckas quarpamma. [Ipumepsl peakuuii 31eKTpoQHIBHOTO 3aMEIIEeHUs: HUT-
pOBaHUe, raJIOTeHUPOBAaHUE, ANKHWINPOBAHKE, AallUJIMPOBaHKE, Cylb(rUpoBaHUEe OEH30IIa.

BnusiHue 3aMectuTenell Ha HampaBiIeHHE U CKOPOCTh AIEKTpouiibHOTO 3amemienusd.  Kiaccudu-
Kallis 3aMECTUTENEN: 0.N-OPUEHTAHTHI AKTUBUPYIOIINE U A€3aKTUBUPYIOIUE, M-OPUEHTAHTHI J€3aK-
tuBupyromme. MHayktuBHbele 3¢ ¢ekTsl 3amectuteneil u 3¢dexTsl conpspkeHus. CBsi3b MEXIy
HAIpPAaBJICHUEM 3aMEIEHUS U TEPMOAMHAMUYECKOM YCTOMYMBOCTBIO G-KOMILIEKCOB. COOTHOLIEHHE
M30MEPOB IMPH AIEKTPOPHIBHOM 3aMELICHUH, BIUSHNUE IPOCTPAHCTBEHHBIX (akTopoB. OpHeHTalus
y Iu3aMelEHHbIX OCH30JI0B (coriacoBaHHas M HecoryacoBaHHas). IlinaHupoBaHHE CHHTE30B 3ame-
HIEHHBIX OE€H30JI0B.

["'omonoruyeckuii psig 6eH30I1a

Ob6mas dhopmyna. M3omepus. Homenkmarypa.

HcTOYyHUKH apOMaTUYECKUX COEAMHEHMI: KaMEHHOYTOJIbHAsI CMOJIa, KOKCOBBIN ra3, HedTh u €€ apo-
MaTH3aLusl.

CuHTeTH4ecKre MeTObl MoydeHns OeH3oia U ero romosioroB. Peakuuun Bropua-®uttura u ®pu-
nensi-Kpagdrca. Ux MexaHU3MBI.

®dusnyecKue CBOMCTBA.

XuMHUecKue CBOMCTBa. Peakuuu 31meKTpoHIBHOTO 3aMEIICHUs: TaJJOTeHUPOBaHNEe, HUTPOBAHUE,
cynbupoBanue, alkuiaupoBanue, anunupoBanue no dpunemo-Kpadrey. OcobeHHOCTH peakiuu
raJJoreHUPOBAHUS U HUTPOBaHUS OOKOBBIX Ienel. OKucieHne romoaoros 6ensona. Peakuuu mpuco-
€AMHEHUsI BOJOPO/Ia, XJI0pa [0 apoMaTUYeCKOMY KOJbIy. O30HOIM3.
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[TonusinepHble apoMaTUYECKUE COSTUHEHUS

budenun. Ilomyuenue. CBolicTBa. beH3uann, OEH3UAMHOBAS MTEPETPYIITUPOBKA.

Tpudenunmeran, Tpudenmxinopmerad, Tpudennnkapounon. I[lomyuenue, cBoiictBa. [lonstue 06
YCTOMUYMBBIX TPUAPUIMETHUIILHBIX PaJiMKaiaxX U HOHAX.

Hadramuu. [lonyuenue B texHuke. CTpoeHne. ApOMaTHYHOCTh. DHEPTHs compsbkeHus. Mzome-
pust. HomeHkiarypa 3aMeméHHbIX HaTaanHa.

®dusnuecKkue CBOMCTBA.

XuMuyeckue cBoiicTBa. Peakmum mpucoenuHeHus: BOJopoa, Xjopa, opoma. OTHOIIEHUE K JIEH-
CTBUIO OKHchuTesned. Peakuuu 31eKTpoUILHOrO 3aMelieHus: TrajloreHHUpOBaHUE, HUTPOBAHUE,
Ccynb(UpOBaHHE, alWINpPOBAHWE. MEXaHU3MBl PEAKIMi, MPUYHHBI AKTHUBHOCTH O-TIOJIOKCHHSI.
CynbdupoBanue HaTaluHa, 3HAUEHHUE 3TON PeaKIMU Ui MOJIY4YeHUs P-TPOU3BOAHBIX Ha(TalIHHA.
a- 1 -Hadromnsl, ciocoOs! moay4yeHus, CBOMCTBA.

AnTpateH u ¢perantped. CTpoeHue, apoMaTHUHOCTb, CBOMCTBA. BpICIINE MONULIMKINYECKUE yTie-
BOZI0po/ibl. [ToHSATHE O KAaHIIEPOTEHHBIX COCAMHEHUSX.

Pa3zoen 5. T'AJIO'EHOIIPOU3BO/JHBIE YIJTIEBO/IOPO/IOB

Tema 5.1. Animdarnyeckne rajoreHonpPou3BoOIHbIE

Copepxanue Tembl. OOuias popmyna. M3omepus. [lepBuunble, BTOpUUHbBIE U TPETUUYHBIE rajlore-
Hasikanbl. HomeHknarypa.

CriocoObl TOMYYEHUs: U3 AKaHOB (TAJIOTEHHPOBAHWE), U3 AIKEHOB (THUAPOTAIOTEHHPOBAHHE), U3
CIMPTOB.

Crpoenue. XapakTepUCTHKA CBA3E€H yriaepoh - rajoreH (AJIMHa, SHEPrus, NOJSIPHOCTD, MOJIAPU3Y-
€MOCTB).

DuU3NYECKUE CBOMCTBA U CIEKTPAIbHBIE XapAKTEPUCTHKH.

Xumuueckue cBoiicta.  Peakuuu Hykieo()UIbHOIO 3aMEIIEHUsT  TajloreHalKaHoB (00pa3oBaHue
CIUPTOB, NPOCTHIX 3(PUPOB, HUTPUIIOB, AMUHOB U JIPYI'MX KJIACCOB COEIMHEHUMN). MeXaHu3Mbl HyK-
neo¢unbHOro 3amerieHus (Sn1 u Sn2). dakropsl, BIUAOLME HA X0 HYKJICO(DUIBHOIO 3aMELCHUs
(cTpoeHue rajoreHagkaHa, XapakTep yXOAsiled rpynibl, cujia HyKIeo(UIbHOTO peareHTa, Ipupoa
pactBopuTensi). CTepeoxumMus peakiuil HykJIeo(uIbHOTO 3aMeIleHHs]; PeaKIMi ONTHUYECKH aKTHB-
HBIX COEJMHEHMH, MPOTEKAIOUINe C COXPAHEHHEM KOH(UIypaluu, ¢ oOpalieHueM KOHQUTypauuu,
paueMusanuen.

Peakuuu otuieruienus. B-DaMMUHMpPOBaHUE, YCIOBUS M HalpaBlieHUE peakuuii. BzaumooTHoeHe
noHsTHi "HykieodunbHOCTE" U "ocHOBHOCTH". IlpaBuno 3aiinieBa, ero oObsicHeHue. MeXaHU3MBbI
orweruienus (E2, E1 u ElcB). Konkypennus peakuuii 5T uMUHUPOBAHUS U HYKJIEO(PUIBHOTO 3ame-
nieHust. PakTopbl, BIMAIOINE HA CKOPOCTh OTLICIUIEHUS U COOTHOLIEHHUE NPOAYKTOB OTIIEIUICHUS U
3aMelleHus (CTpYKTypa rajoreHajkaHa, OCHOBHOCTbh peareHTa, TeMIeparypa, pupoja pacTBOpUTe-
1s1). CTepeoxumust peakivii oTuienieHus. BocctaHoBieHHe ranoreHankatoB. Peakunu ¢ Metaniamu
(HaTpueMm, TUTHEM, MarHUEM).

ITonmramoreHanKaHbl

Knaccudukanus. I'eMuHanbpHble M BUIIMHAIBHBIE JUTaIoreHaNKaHbl, ranodopmel. Terpaxmopun yr-
aepoja.

CriocoObI MONy4eHUs: U3 aJTKaHOB, ATKEHOB, KAPOOHHMIILHBIX COSTUHEHHH.

XuMHu4ecKkue CBOMCTBa. Peakiuu HykiIeoPIbHOTO 3aMelieHns U oTmeruieHus. [lonmuranorenanka-
HBI KaK PaCTBOPUTEIIH.

["ajoreHonpon3BOAHBIE HENPEAEIBHBIX YITIEBOAOPOI0B

N3omepusa. Homenkiatypa. Tpu THna raJoreHONpOU3BOAHBIX C JBOMHON CBS3BIO.
Bununnranorenuapl.  CrniocoObl MOJMYYEHHS: W3 BHUIMHAIBHBIX JUTaJIOTEHAJIKAHOB, M3 aJKaHOB.
Crpoenue BuHmwiIxjopuaa. IlpuynHa MHEPTHOCTH BUHWITAIOT€HHUIOB B PEAKIMIX HYKICO(PUIHHOIO
3amMerienus. Peakuuu oTmienieHus. DIeKTpopUiIbHOE NMPUCOSINHEHHE TaJOr€HOB U TaJoreHBOJIO-
ponoB. IIpoMbliieHHbIE CIOCOOBI MOTYYEHHS U MPUMEHeHHe BUHMWIXIopuaa. [lonuBuHUIXIIOpU.
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AmnmunranoreHuabl.  CriocoObl MONYYEeHUS: U3 AIKEHOB (JUTMIBHOE XJIOPHUpOBaHUE M OpOMHpOBa-
HHE), U3 COMPSKEHHBIX AIKATUCHOB (3NEKTPOPHILHOE MTPUCOCTUHEHNE TaJIOTeHOBO10p010B). CTpo-
eHue aumnxjopuaa. [IpuunHbl MOBBIIEHHONW PEaKIIMOHHOW CIIOCOOHOCTH aJUTHIITAIOI€HUIOB B pe-
aknusax Sn1 u Sn2. Me3oMepHBIN auTUIbHBIA KapOKaTHOH. AJUIHIIbHAS TEPErpYMIHPOBKA. JIEK-
Tpo(UIbHOE MPUCOSANHEHNE K aJUIUIITaJIOTCHUIAM.

drop3aMeni€HHbIe HeTpeAeIbHBIX yriieBonoponoB. Ocodennoctu cBszeir C — F. CrnocoOsr momyde-
HUS MOHO(TOpANTKaHOB, (pTopankeHoB u nepdropyriaepoaoB. peonsl. droporiact (Tediion).

Tema 5.2. ApoMaTr4yecKue rajioreHonpou3BoJIHbIE

Conep:xanue Tembl. ['omonornueckuii psan. M3omepus. Knaccuduxanms. Homenknarypa.

CriocoObl mostyyeHMsl: U3 OEH30/1a M €ro roMOoJIOroB (raJoreHupoBaHUE B AP0 U OOKOBYIO IIEMlb,
YCIIOBUSL U MEXAHU3MBbI PEAKIIMI).

Xumuueckue cBoicTBa. Peakuuu Hykieo(uiabHOro 3aMerieHus rajgoreHa. IlpuauHbsl nHepTHOCTH
rajloreHa HeaKTUBUPOBAHHBIX apWJITAJIOTEHU/IOB. Y CIIOBUS U MEXAHU3MbI PEaKUil HEaKTHBUPOBAH-
HBIX apUJITalOreHua0B (OTLIEIIEHHE IPUCOEIUHEHNE). BiinsHue 31eKTPOHOAKIENITOPHBIX 3aMECTH-
TeJIeH Ha PEaKIMOHHYIO CIOCOOHOCTh apMIITAIOTEHUIOB MPH HYKJICO(DUIHLHOM 3aMElICHUH, MeXa-
HU3M SN2Ar. IlpuurHa NOBBILIEHHON PEaKMOHHOW CIIOCOOHOCTH OEH3WJITralOreHU/IOB B peakIUsIX
SN1 u SNo2.

OO0pa3oBaHrEe METAITIOPTaHUYECKUX COETMHEHUH, UX IPUMEHEHHE B OPIraHUYECKOM CHUHTE3e.
Xnop6eH3od1, OCH3UIXJIOpU], OCH3UIMACHXJIOPU, OEH30TPUXJIOPHUA, UX IOJIy4E€HUE, CBOMCTBA,
IIPUMEHEHHUE.

Paszoen 6. TH/IPOKCH/ICOAEPKAIIIUE TIPOU3BO/HBIE YIJIEBO/IOPO/JOB

Tema 6.1.CniupThl

Conep:xkanue TeMmbl. OTHOATOMHBIE CUPTHI

I'omonornueckuit psin. O6mas gopmyna. Krnaccuduranms: nepBUYHbIC, BTOPHUYHBIC, TPETUYHEIE.
Homenknatypa TpuBHaibHasi, palliOHAIbHAs, CUCTEMaTHYeCKasl.

CrniocoObl NMoTy4eHus: U3 raJIoreHaaIkaHoB (TUAPOIIN3), U3 AIKEHOB, U3 KapOOHUIIbHBIX COEAMHEHUN U
CJIO’KHBIX 3(prpoB (BoccTaHoBieHUe). CHUHTE3 COMPTOB MO peakiuu I puHbspa.

[TpoMbInieHHbIE CIOCOOBI MOTYYEHHUSI METHIIOBOTO, STUIOBOTO, M30MPONUIIOBOIO CIUPTOB.
Crpoenne. Xapakrtepuctuka cBsizeit C - O u O - H (anuna, sHeprus, MoJSpHOCTb, MOJISIPU3Ye-
MocTb). BoiopoaHble CBS3M B CIUPTAX, UX SHEPIHUSL.

dusnueckue cBoiicTBa.  BnusHue BOAOPOAHBIX CBA3eH Ha (U3NYECKHE CBOMCTBA U CHEKTpaJbHbIE
XapaKTEPUCTUKHU CIIUPTOB.

Xumnueckue cBoiictBa. KucnorHocts. KoHcranta kucinotHocTH. OOpa3oBaHUE allKOTOJISATOB, UX
ctpoenue. HykiieopuibHOCTh U OCHOBHOCTb CIIUPTOB M AJIKOTOJIAT-aHUOHOB, UX PEAKLUU C IepBUY-
HbIMH, BTOPUYHBIMH U TPETHUUYHBIMHU TajJOr€HaJKaHaMHu. Peakuuu HykJIeo(UIbHOTO 3aMELIeHUs: C
raJIOr€HOBOJIOPOAHBIMU KUCJIOTaMU, rajioreHuamMu gocdopa, THoHnIxaopuaoM. OcodeHHocTh Snl
u SN2 peakuuit cnuptoB. CTepeoxuMus peakiuii HyKJI1eopUIbHOTo 3aMelieHus. BHyTpumonexysp-
HOe HyKJIeomibHOe 3amenienne (Snl). Peakiuu ciupToB ¢ MUHEPaTbHBIMU KUCIOTaMU, 00pa3oBa-
HUE Y(PUPOB MUHEPAIBHBIX KUCIOT. Peakiuu OTIIENJICHUs: BHYTPUMOJEKYISPHAsS U MEXMOJIEKY-
JspHas Jerujaparanus. MexaHu3Mbl peakuuil BHYTPUMOJIEKYJISIPHOTO oOTIIeIuieHus Bojsl. [lepe-
IPYNIIMPOBKU C y4yacTHEM KapOKaTHOHOB. CBs3b MEXKAY CTPOCHHEM U PEaKIIMOHHON CITIOCOOHOCTHIO
CIUPTOB B pEaKUUIX HYKJICOPHIBHOTO 3aMEIIEeHUs U OTIICTIEHUS. ALMINpPOBaHNEe CIUPTOB (00Opa-
30BaHHE CIOXKHBIX APUPOB KAPOOHOBBIX KUCIOT). ALMIMpYyIolie peareHTbl. OKUCIeHNEe U JeTU/I-
pUpOBaHUE.

MeTumnoBbIi, 3TUIIOBBIN, TPONUIIOBBIM 1 OyTHUIIOBBINA CIIUPTHI, UX IPUMEHEHNE B OPraHUYECKOM CHH-
Te3e.

Henaceiiennsie cnupTl. BUHWIIOBBIE CIUPTHI, MPUYKMHA UX HEYCTOWYMBOCTH (TPaBUIIO DIIBTEKO-
Ba). AyutniioBele cnupthl. [lomydyenue. [IpnurHa moBBIIEHHOW PEaKIIMOHHON CIOCOOHOCTH B peak-
USX HYKJICO(DUIBHOTO 3aMelieHus (MexaHu3M Sn1).

MHoroaToMHEIE CIIMPTHIL
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Knaccugukanus, nzomepusi, HOMEHKJIATypa.

JByxatomuble cniupThl (rmkonn). CrocoObl MOMy4eHUs: U3 AUTAIOTeHAIKaHOB, STIOKCHCOEINHE-
HUH, KapOOHUJIBHBIX COEJUHEHUH, 3(pUpPOB AUKApOOHOBBIX KUCIOT. IIMHaKonMHOBas meperpymnmiu-
pOBKa.

Tpéxaromuble criupTel. [nuiepuH, noiydyeHue U3 )KUPOB U CHUHTE3 U3 nponuieHa. OcobeHHoCTH
(GU3NUECKUX M XUMHUYECKUX CBOMCTB JIByXaTOMHBIX M TPEXATOMHBIX CIUPTOB. lIpuMeHEeHUE 3TH-
JICHIJIMKOJIS U TJIMLEPHUHA B IPOMBIIIUIEHHOCTH.

Tema 6.2.®eHOJIBI.

Conepxxanue Tembl. OnHoaromubie heHosbl. M3omepus. Homenkmarypa.

CrniocoObl MONMy4YeHHsl: U3 apUIralOreHUIOB, U3 CYIb(POKHUCIOT, U3 apoMaTHYeCKMX aMUHOB. [lomy-
yeHue peHosa U3 U30MponmIOeH301a (KyMOJIbHBIH METON).

®dusnuecKue CBOMCTBA.

Xumnueckue cBorcTBa. Kucnornocts heHomna, e€ mpuunHa. Biousiaue 3amectuTeneii B 6eH301bHOM
KOJIbIIe Ha KHUCIOTHOCTb. (0Opa3oBaHue MPOCTHIX 3PHUPOB (HEHONIOB, UX CBOWCTBA U MPHUMEHEHUE
(anm3zon, Gpeneron u ap.). CnoxHble 3QUPH PEHOIOB, UX MOJIyYSHHE U CBOWCTBA.

Oco0eHHOCTH peaKIHil AIeKTPOPUILHOTO 3amelieHus (eHoNIOB (raJoreHupoBaHUE, HUTPOBAHHE,
Cynb(pHUpOBaHUE, HUTPO3UPOBaHUE). Peakium >1MeKTpoMIbHOrO 3aMenieHuss B (DEeHONSAT-aHUOHE:
azocouetanue, peakius Konpbe-llImuara, Bzaumonelicteue ¢ popmanpaerugom. Oenonopopmanb-
JETUTHBIE CMOJIBI.

JIByxaToMHbIE ()EHOJIBI: MUPOKATEXUH, PE30PLIMH, TUAPOXUHOH. [lonydyeHne, CBONCTBa, MPUMEHEHHE.
TpéxaToMHBIE (DEHOJIBI: MUPOTAIION, OKCUTHIPOXUHOH, (ropormionuH. Ocolbie cBoicTBa (hiopo-
[IIOIMHA.

Xunonsl. Knaccudukauus, Homenknatypa. n-bensoxunon. Ilomyuenue. Ctpoenue. Xumuueckue
cBolicTBa. Peaknys BOCCTaHOBIIEHUS, €€ MEXAHU3M.

Paszoen [ IIPOCTBIE D®HUPbI

Copepxanue Temsl. [Ipocteie a3gupsl. M3omepus u HomeHnkiatypa. CiocoObl OSydeHUs: U3 CIUp-
TOB, U3 TaJOreHaNIKaHoB (peakuus BuiabsimMcoHa). XuMuueckue CBOWCTBA: OCHOBHOCTh, 00pa3oBaHHe
OKCOHMEBBIX COEIMHEHUH, PEaKIMK PaCIEIUIEHUsl MPOCThIX APUPOB, UX MexaHu3M (Sn1 u Sn2), aB-
TOOKHCIIeHUE (00pa3oBaHue MEPOKCUIIOB, X B3PBIBOONACHOCTH). JMATHIIOBBIHN 3¢hup, ero npakTuye-
ckoe npuMeHeHue. /luokcan. Terparuapodypas.

OnokcucoenuHeHus. M3omepus 1 HoMeHkIarypa. CriocoObl MONyYeHHs: U3 aJIKEHOB, U3 TaloreH-
TUIPUHOB. XUMHUYECKUE CBOMCTBA: OKCHUJI ATHIIEHA, CIIOCOOBI MOTYYEHHs U IPUMEHEHUE B OpraHuye-
CKOM MPOMBILIUIEHHOM CHHTE3E.

Tuocnuptsl (MepkanTansl). Homenkmnarypa. CriocoObl MoMydeHHsl: U3 TajJloreHalKaHOB, U3 CIIUPTOB.
dusnueckue cBoiicTBa. XMMHUYECKHE CBOMCTBA: KHCIOTHOCTh, 00pa30BaHUE THOJATOB (MEpPKaNTH-
JI0B), IPHCOEINHEHHE K QJIKEHaM, OKUCJIEHUE JI0 JUCYJIb(UIOB U CYJIb()OKUCIIOT.

Pazoen 8. ASOTCOAEPKAILIIHUE ITPOU3BO/IHBIE YITIEBO/]OPO/IOB

Tema 8.1. Hutpocoennnenus

Copaepxanue Tembl. ['oMonOrueckuii psii MOHOHUTPOATIKAHOB

O6mas popmyna. Mzomepus. Knaccuduxanusa. Homenknarypa.

Cnoco0OsI MoMyYeHUs: U3 alIKaHOB (HUTPOBAHUE), U3 TATIOTCHAIKAHOB (HYKJICO(PHIHLHOE 3aMeIIeHNUE).
[Tonsitue 00 amMOuaeHTHBIX HYKJIeopmibHbIX peareHTax. [Ipunuun XMKO. ITonyyenue HuTpOco-
€IMHEHUN OKUCIIEHHEM aMHHOB.

Crpoenue HUTporpynnsl. BaneHTHble yribl u XapaktepucTtuka cBszeit N-O. MHaykTuBHBIH 3¢ dexT
HUTPOTPYIIIbI, BIUSHNAE HAa YITIEPOIHBINA paiuKall.

®dusnuecKue CBOMCTBA.

XHUMHYECKUE CBOMCTBA. TayToMepus MEPBUYHBIX U BTOPUYHBIX HUTPOCOEANHEHNNH. MeXaHu3M Tay-
TOMEpPHBIX IpeBpaieHuil. [IpyunHa moABMKHOCTH aToMa BOI0POIa IPU 0-yriaepogHoM atome. C-H-
KHUCJIOTHOCTh NMEPBUYHBIX M BTOPUYHBIX HUTpOAJIKaHOB. Peakiuu co menoyamu. CTpoeHHe colieH,
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Me30MepHbIi aHuoH. OTIWYHE CBOWCTB HUTPOATKAHOB OT 3(UPOB a30THCTOM KHCIOTHI (BOC-
CTAaHOBJICHUE U TUJIPOJIU3).

HutpomeraHn, nonydenue, npuMeHEHUE B TEXHUKE.

ITonuHUTpOCOE IUHEHMUS.

ApomMatndecKkue HUTPOCOEAUHEHUS

Nzomepus. Kimaccudukanus. Homenknarypa.

Crioco0bI nostyueHust: U3 OEH30J1a U €ro TOMOJIOTOB; U3 FAJIOTEHONPOU3BOIHBIX.

®dusnuecKue CBOMCTBA.

Xumuueckue cBoicTBa. OTiMuMe CBOMCTB apOMAaTHYECKUX U )KMPHOAPOMATHUYECKUX COCTUHEHUM.
Bnusinue HUTPOrpyNIbl Ha PEAKIMOHHYIO CIIOCOOHOCTD IPYTUX TPYIII B O€H30IbHOM KOJIBLIE.
BoccranoBiieHHe apOMaTHYECKUX HUTPOCOEAUHEHUM B KUCIJIOW, HEUTPAIbHOU U ILEIOYHOU cpeax.
[IpakTHueckoe 3HaUEHHE ITUX PEAKLIUMN.

ITonmMHUTPOCOEIMHEHHUS APOMAaTUYECKOTO PsIa.

Tema 8.2. AMuHbBI

Conepxxanue Tembl. AnupaTu4ecKie aMUHbI

Knaccugukanus: nepBuuHbie, BTOpUYHBIE, TpeTHUHBIE. M3oMepus. Homenkmarypa.

CriocoObl moNTyueHusi: aIKUJIMPOBAHNE aMMHaKa rajJloreHajIKaHaMu U COUpTaMu, GTATUMUTHBIA Me-
ton ['abpuniis, BOCCTAHOBUTENBHOE aMUHUPOBAHUE KapOOHWIIBHBIX COEJIMHEHUN, BOCCTAHOBJICHHE
a30TCOJEPIKAIIUX COSAMHEHUN (HUTPOAJIKAaHOB, OKCUMOB, HUTPUIIOB, aMU0B). V3 aMua0B KHUCIOT
no ['opmany.

Crpoenne amuHOB. sp° - CocTosHMe aToma a3ora. Xapakrepuctuka cesaseii C-N u N-H. Bogopos-
HBIE CBSI3M AMUHOB, UX ITPOYHOCTb.

®dusnueckue CBOMCTBA. BnusHue BOJOPOAHBIX CBA3EH.

Xumunueckue cBoiictBa. OcHoBHOCTh. KoHcTaHnTa ocHOBHOCTH. CBSI3b MEXKAY CTPOCHUEM AMHHOB U
MX OCHOBHOCTBIO. Peakuuu aMMHOB C KMCJIOTaMH, CTPOEHUE COJIEH, UX HOMEHKJIaTypa U CBOWCTBA.
ANKWIMpOBAaHNWE aMUHOB TajoTeHaTKaHAMH. AIMIMPOBAHKUE TaJOT€HAHTUAPUIAMHA U aHTUIPUIAMHU
KHCJIOT. MexaHu3Mbl peakiil aJKUJIMpPOBaHUs U allMUIMPOBaHUs. Peakuuu ¢ a30TUCTOW KUCIOTOH,
YCJIOBUS IPOBEACHUS, MEXAHU3M.

[lonsiTue 0 nuMaMMHAax, MoJydeHHe, cBoMcTBA. ['excameruneHauaMuH. CHHTETHYECKOE BOJIOKHO
"HaimoH".

ApomaTu4ecKkrne aMUHbI

Knaccudukanus. M3zomepus. Homenkmnarypa.

CniocoObl MOTy4YeHHUs] apOMaTHYECKIX aMUHOB: U3 HUTpocoenuHeHuit (peakuus H. H. 3ununa), us
apwiIrajgoreHu0B (HykieoduipHoe 3amenienne). [lomydenre BTOpUYHBIX U TPETHYHBIX aMUHOB.
PusnyecKkue CBONCTBA.

XuMuyeckue cBoicTBa. BnusiHMe OEH30JbHOTO KOJIbLIAa M UMEIOIIMXCS B HEM 3aMecTUTeNel Ha oc-
HOBHOCTh aMHUHOB. OCOOEHHOCTH aTKUIMPOBAHUS U AllUIMPOBAHUS aMUHOTPYIIIBI, B3aUMO/ICCTBHE
C anmpJerujaMu. Peakuud mepBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMHUHOB C a30TUCTOM KHUCIIOTOM.
Oco0eHHOCTH ANEKTPOPUIHHOTO 3aMEIICHHS Y apOMaTHUYECKUX aMHHOB (HUTPOBaHUE, TaIOT€HUPO-
BaHue, Cylb(QUpoBaHuE), yciaoBus npoBeaeHus. [Ipaktuyeckoe 3HaueHue.

AHuMH, n-TonyuauH, N-meTunanwinH, N,N-TUMeTUIaHUINH, CITOCOOBI TONy4eHuUs, TIPUMEHEHHE.

Tema 8.3. J/Inazo- u a3ocoeuHeHUA

Conep:xxanue TeMbl. Peakius quazoTupoBaHusi, YCIOBHUS €€ MPOBEIEHU, MEXaHU3M. BrnusHue 3a-
MeCTHTeNel B OEH30JIbHOM KOJIbIIE Ha CKOPOCTh PEaKIIUU.

Crpoenne nuazocoequuennii. DopMbl AMa30coeMHEHUH B 3aBUcUMOCTH OT pH cpenpl, Tayromep-
HbIE MPEBPALICHUS.

dusnvecKue CBONCTRA.

XuMuyeckue cBOcTBa. Peakiuu, mpoTekaroliye ¢ BbhICTEHUEM a30Ta: HYKICOPUIbHOE 3aMelie-
HUE TMAa30HUEBOU TPYIIIBI HA TUAPOKCHII, aTKOKCUTPYIIY, PTOp, painKaaIbHOE 3aMEIIeHUEe Ha BOIO-
poa, XJop, OpoM, IHaH, HoJl. MeXaHU3MbI 3TUX PEaKIIHUH.
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Peakiuu 6e3 BhIieTIEHUS a30Ta: BOCCTAHOBJICHHE IO apWIITHIpa3uHOB. Peakuu azocoderanus. Me-
XaHW3M. YCIIOBHUS peaKIMii a30COueTaHus ¢ aMHMHaMU U (eHolaMu. BnusHue 3amectureneii Ha pe-
aKIIMOHHYIO CITOCOOHOCTH JIMAa30COCIMHECHMNA. 3HaueHue azocoeauHeHui. [lonarue o6 azokpacure-
nsix. BoccranoBuTeNbHOE pacillelyieHne a30COeAMHEHUH.

Pazoen 9. 'TETEPOIIHK/IHYECKHE COEJUHEHHUA

Tema 9.1. IIaTn4/1eHHBIE reTEPOUMKIIbI

Conep:xxanue tembl. [Tuppon, dypan, THoheH, apOMaTUIHOCTh, UX MPOU3BOJIHBIC B mpupoje. Me-
TOZIBI CHHTE3a MATHUIEHHBIX TeTepormkioB. Mertoxn ITaans-Knoppa™. Anmmmodo6HOCTs mUppona u
dypana u 37eKTpopHUIBLHOE 3aMelIeHue B nuppoie, pypane u tuodgene. OpueHTanus 3IeKTPOPHUITb-
HOro 3amenieHusi. OCOOEHHOCTH XUMUYECKUX CBOMCTB MUPPOJIA: KHUCIOTHOCTh MUPPOIIA, AIKHIAPO-
Banue Li, Na, K u Mg npousBoatbix. OCOOEHHOCTH XUMUYECKUX CBOHCTB ()ypaHOB: peakius ¢ Opo-
MoM, peakiusa Junbca-Anbaepa.

KoHieHcupoBaHHbIE MATUWICHHBIE T€TEPOLMKIIBI ¢ OJHUM TerepoaTomMoM. Mupon. [IpousBoaHbie
MHJOJa B MpUpoJe: TpuntodaH, CKaTol, CEpOTOHUH, rerepoaykcud. Muauro. [CUHTE3 WHIONOB O
®umepy. Mexanusm. CpaBHEHHE CBOWCTB MHmona M mmppona.] = OpHeHTamus 371eKTpOdHILHOTO
3aMeIleHUs B UHAOJIE.

Tema 9.2. lllecTHWIeHHbIE TeTEPOIHKIIbI

Conep:xanue Tembl. [lupuaun: apoMaTHYHOCTh, OCHOBHOCTH. [IpOM3BOIHBIC TUPUIUHA B IPUPO/IE:
BuTtaMuHbl, HUKOTUH, NADP. Xumunueckue cBoiicTBa MUPHAWHA: OCHOBHOCTH, alIKMIUPOBAHUE, Pe-
aKknuu 3MeKTpoduibHOro 3aMenieHust, N-Okuch TUpHIMHA, TTOTyYeHUE U MCIIOIb30BAHKUE B CUHTE3C.
Oco0eHHOCTH XMMHYECKUX CBOMCTB METWJIMHPUIMHOB U BUHUINUPUINHOB. HykneoduiabHoe 3ame-
nieHne B 2-, 3-, U 4-xnopnupuauHax. HykneodunsHoe 3amelieHrne THAPUA-HOHA Ha aMHUHOTPYIIITY
o1 IelicTBHEM amuIa HaTtpus (peakius YnunbaduHa).

KoHneHcupoBaHHbIE MIECTUWICHHBIE TE€TEPOLUKIBI C OJHUM TeTepoaroMoM. XWHOJUH. CHHTE3bI
Ckpayna u JleOuepa-Mumnepa. [lonsaTue o MexaHu3me 3TUX peakiuil. XMMHYecKue CBOMCTBA XHUHO-
JIMHOB.

Paszoen 10. KAPBOHH/IBHBIE COE/JUHEHHUA

Tema 10.1 IlpenesibHbIe aJIbIerHAbI 1 KETOHBI

Conep:xanue tembl. O0Omas dopmyna. M3omepusa. Homenknarypa (TpuBuagbHas, pardoHaIbHAS,
cHUCTeMaTHUeCcKasi).

CnocoObl oJTyyeHUs: U3 CIUPTOB, U3 KAPOOHOBBIX KUCIIOT U UX MPOU3BOAHBIX. CUHTE3 albAETUI0B
Y KETOHOB 10 peakuuu [ 'punbspa. OKkcocuHTE3.

Crpoenue kapooHuinbHOM rpymmbl. CxonactBo u pasnuuue csizeil C=0 u C=C.

PusnyecKue CBONCTBA.

XuMHudeckue CBOMCTBA.  Peakmuu HyKI€O()HIBHOTO MPHUCOCTWHEHUS MO KapOOHWIBHOW TpYIIIIe.
[Tpucoenuuenue Boabl U cnuptoB. [loHATHE 00 O0mIEM M cHEUPHUUECKOM KUCIOTHOM KaTallu3e.
[TpricoearHeHNE ralOreHOBOIOPOA0B, THIpocyabpura HaTpus, PCls, peaktuBoB I'punbspa. Peakuun
IPUCOEANHEHNS - OTIICIUIEHUS] aMMHUaKa, TMAPOKCHIAMUHA, THIpa3uHa U €ro Npou3BOAHBIX. Me-
XaHU3M 3TUX peakiuil. Peakuuu, kaTanu3upyeMble OCHOBaHUSMHU (MIPUCOETUHEHNE CUHUIIBHOU KHUC-
JIOThI). ANIBA0IbHAS U KPOTOHOBAs! KOHJEHCALIMH, MEXaHU3M IIPH OCHOBHOM Kartanuse. [Ipuunna no-
BBIIIEHHOM aKTUBHOCTH aTOMOB BOJIOpOJa MpHU 0-yriepoaHoM atoMme. EHonuzanus (MexaHu3Mbl Ipu
KHCJIIOTHOM U OCHOBHOM KaTaiu3ax). Peakiuu ranorenupoBanus. I'anopopMHble peakiuu METHIIKe-
TOHOB, UX MMPAKTUYECKOE 3HAYECHHE.

BoccTranoBnenue 10 cniupToB U yrieBoopoaoB. OKucCIeHHE.

MypaBbuHbIi anpaerui, nonydenue B Texuuke. OcoOble cBoiicTBa. Peaknus Kannuiapo.
VYKCyCHBI anbJIeru, alleTOH: METO/bI [TOJIyUYEHUs], IPUMEHEHUE.

Tema 10.2. HenacbhlleHHbIE aJbAeruabl 1 KETOHbI
Copepxanue Tembl. M3omepus. Knaccupuxkanms.
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Kerensl. Homenknarypa. CiocoObl oJTydeHHsI KETEHA: U3 alleTOHA, U3 YKCYCHOM KHCIOThI. CTpoe-
HUE KeTeHa. XMMHYECKHe CBOMCTBA: PEAKIIMHU C BOJOW, CIUPTAMH, aMUHAMH, KapOOHOBBIMU KHCIIO-
Tamu. J{uKeTeH.

a, B - Henaceimennsie anpaerunsl u keronsl. Comnpsixenue csizeit C=C u C=0. Axponeunn. Kporo-
HOBBIN anbjerua (IUc-TpaHc- U30Mepus).

XUMHUYECKUE CBOMCTBA: OCOOCHHOCTH PEAKIUil AIEKTPO(UIHLHOTO U HYKICO(DHIEHOTO MPUCOSTUHE-
HUSL.

Tema 10.3. ApomaTuuyecKkue ajabJAeruabl U KETOHbI

Conepxxanue Tembl. M3omepus. Knaccudukaiuys KETOHOB: apOMaTHYECKUE U KUPHOApPOMATHYC-
ckue. Homenknarypa.

CriocoObl IOMy4YeHHS: U3 YIIIEBOJAOPOJIOB U CHUPTOB (OKUCIICHUE, NETUIPUPOBAHUE), U3 AUTaiore-
HONIPOU3BOAHBIX (ruaponu3). Peakiuu 'arrepmana-Koxa, I'arrepmana, ®@punens - Kpadrca. O6-
JACTh MPUMEHEHUS STUX PEaAKIIUi.

®dusnuecKue CBOMCTBA.

XuMu4eckue CBOMCTBa. Peakiuu OKWCIIEHUs W BOcCTaHOBIICHUs. [IpucoennHEeHNE HYKICO(DUIb-
HBbIX peareHTOB. BinsHue apoMaThyecKoro Kojibla, 3aMECTUTENIEH B KOJIbLIE M MPOCTPAHCTBEHHBIX
($aKkTOpOB Ha PEAKIIMOHHYIO CITOCOOHOCTD alIbJCTUIOB M KeTOHOB. KoHeHcanus ¢ anupaTuaecKuMu
albACTUIaMU, KETOHAMU, HUTPOCOCAUHEHUSIMHU, UX MEXAHHU3M B YCJIOBHUSAX OCHOBHOIO KaTalu3a.
Oco0ble CBOMCTBA apOMaTHYECKUX alibIeTUI0B: peakiuu Kannuiapo, [lepkuna, ux MexaHU3MBI.
['eomeTpuyeckas u3omMepusi OKCUMOB allbJIETU0B U KeTOHOB. [leperpynnupoBka bekmana.

Paszoen 11. KAPBOHOBBIE KHCJIOTbBI

Tema 11.1. OnHOOCHOBHBIE KAPOOHOBBIE KHCJIOTHI H UX IPON3BOAHbIE

Conep:xkanue TemMbl. ['OMOJIOrHYECKHi psiA HACBILIEHHBIX KapOOHOBBIX KucIOT. OOmas Gopmyia.
N3omepus. HomeHnknarypa (TpuBUalibHasA, pallMOHalbHAas, cUcTeMaTH4ecKas). ALMIbl, ©X HOMEH-
KJIaTypa.

CrnocoObl MOJIy4eHHUs: U3 aJIKAaHOB, AJIKEHOB, AJIKHWHOB, CIIUPTOB, albJIETMJIOB U KETOHOB (OKHUCIIE-
HHE); raJIOTeHAJIKAHOB (Yepe3 HUTPHIIBI U N0 peakiuu [ puHbspa), CI0KHBIX 3PUPOB U aMUJ0B (TH-
posu3s).

Crpoenne kapOokcuinpHON Tpynnsl.  p, n-Compspkenue. Xapaktepuctuka csizeit C=0 u O-H.
Me:xMmoneKyspHble BOAOPOJHbIE CBA3H KapOOHOBBIX KUCIIOT, UX TPOYHOCTD.

dusnueckue cBoicTBa. BiMsiHMe BOOPOIHBIX CBA3EH Ha (pU3MUECKUe CBOMCTBA.

Xumnueckue cBorcTBa. KucnorHsle cBolcTBa. KOHCTaHTa KMCIIOTHOCTH, BIMSIHUE HA HEE CTPYK-
TYPHBIX M 3JEKTPOHHBIX (hakTOpoB. Peakunu KHUCIOT co Iienodamu, kapOoHaTaMH, TUApoKapOOHa-
TaMu, MeTaJjulaMu, peakTuBamu [ punbsipa. CTpoeHue kapOoKcuIaT-aHuOHa.

Peakiuu kucnot mo kapOoHuinbHOU rpymme: B3aumoneiicteue ¢ PCls, SOCl,, cnmpramu. Peaknust
srepuukanmy, e€ mexannsMm. Kucnorsiii katanus. Peakiuu nexapOOKCHIMPOBaHMS U BOCCTaHOB-
JICHMUSL.

MypaBbUHasg U YKCYCHAasl KUCJIOTHI, IoJydyeHUe U npuMeHeHue. OCOOEHHOCTH CTPOEHUS U CBOMCTB
MYpPaBbUHOMN KUCIJIOTHI.

@OYHKIMOHAIbHBIE TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ aloreHaHruapuibl, CIokKHbIE 3QUPHI, aH-
THJIPUJIBI, aMUJIbl, HUTpUIIbl. CriocoOBl MONMyYeHUs U BaKHEWIMe cBoMcTBa. PeaknnoHHast croco6-
HOCTh (DYHKIMOHAJIBHBIX MPOU3BOAHBIX KapOOHOBBIX KHUCIOT. 'MApONN3, €ro MexaHu3M IpHU KHC-
JIOTHOM M OCHOBHOM KaTaJIu3ax.

Tema 11.2 a, p - HenacblneHHbIe KHCIO0THI.

Copepxanue Tembl. ConpsbkeHrne KapOOKCHIBHOM TPYIIIBI ¢ ABOHHOM cBs3bio. KucinotHocTs. Pe-
aKIUH NMEKTPOYUIBHOTO U HYKICO(DMIBHOTO MPUCOSTUHEHUS. AKPUIIOBasi 1 METAKPHIIOBasi KUCIIO-
ThI U UX 3(UPBL, TEXHUYECKUE CTIOCOOBI UX MOIYUYEHHS U IPUMEHEHHE. AKPUIOHUTPHIL.

Beiciue xKupHbIE KUCIIOTHL: MIAJIBMUTUHOBAs, CTEAPUHOBAsA, OJIeMHOBas. 1loirydenue u cBolicTBa.

Tema 11.3. ApomaTnyeckne KapOOHOBbIE KHCJIOTHI M X IPOU3BOJHbIC
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Conep:xxanue TeMbl. MOHOKapOOHOBBIEC KHCIIOThI, ©30MEPHs, HOMEHKIIATYpa.

CriocoObl TOMYYEHUS: U3 YTIIEBOJAOPOIOB, CIIUPTOB, alIbJICTUIOB, KETOHOB (OKUCJICHHE), U3 TPUTAIIO-
TEHITPOU3BOAHBIX M HUTPUIOB (THIIPOJIN3), peakuuen ['puHbspa.

Ddu3nyecKue CBOMCTRA.

Xumnueckue cBo¥ictBa.  KucioTHele cBoiicTBa. BimsHue OeH30JBbHOIO KOJbLA, 3aMECTHTEIEH B
KOJIBIIC U MPOCTPAHCTBEHHBIX (PAKTOPOB HA KUCIOTHOCTh. OOpa3oBaHue COJIEH, X CTPOSHUE U CBOW-
CTBaA.

OYHKIMOHATBHBIE MPOW3BOJIHBIE APOMATHYECKUX KUCJIOT: XJIOPAHTHIPHIIBI, aHTHIAPUIBI, CIOKHBIC
3(upbI, aMHUJIbI, HUTPUIIBI, UX CITOCOOBI TIOJYUYCHHS M CBOMCTBA.

JukapOoHoBBIe KUCIOTHI: (ranesasi, nzodranesas, tepedraneas. [lomyueHue, cBoiCcTBa, MpUMe-
HEHUE.

Cynb(pOKHUCIOTHI

W3omepust; HOMEHKIaTypa.

CriocoObl MONTyYeHHsI: peakus CyIbQUPOBaHUs, CYIb(OUPYIONINE PEareHThl. Y CIOBHS U MEXaHU3M.
Peakuus cynbdoxiopupoBanusi.

Ddu3nyecKnue CBOMCTRBA.

XuMuyeckue cBoricTBa. Peakuuu ¢ 31eKTpodUIbHBIMUA M HYKJICO(DUILHBIMUA peareHTaMu (JIecyiib-
¢dbupoBaHue, MEI0YHOE TUIABIICHUE, 3aMEIIICHNE Ha [IMAHOTPYIITY). MeXaHU3MbI TUX PEAKITUH.

Tema 11.4. MHOrooCHOBHBbIE M 3aMelIEHHbIE KHCJIOTHI

Copep:xanue TeMbl. [[ByxocHOBHbIE KapOOHOBBIe KUCIOTh. HomeHnkinarypa. OcoGeHHocTH Gu3n-
YECKUX U XuMuueckux cBoilctB. KucnorHocts. 1llaBeneBas, ManoHoBas, stHTapHas, IJIyTapoBas U
a/IMIIMHOBAsE KUCIIOTHI; TEXHUUYECKHE CIIOCOOBI UX MOJyYEHHs U CBOMCTBA (AeKapOOKCUIMPOBAHNUE).
MaitoHOBBIH 3¢up, ero nojJydeHue u cBoiicTBa. HarpuiiManoHOBEIH 3¢dup, momydeHue, CTpoeHue,
asnkuiupoBaHue. CUHTE3bl KApOOHOBBIX KHUCIOT HA OCHOBE MaJIOHOBOTO 3(upa.

JIByXOCHOBHBIE HEHACBHIIICHHBIE KHUCJIOTHI: MaJCHMHOBAs U (GyMapoBasi, X (U3HUYECKHE U XUMHYE-
ckue cBoiicTBa. KucinoTHoCTh. ManenHOBBIM aHTUAPU, ITOJIyYEHNE, IPUMEHEHUE.
["asloreno3amenieHHbIE KUCIOTHI.

Knaccugukarus 1 HoMeHKIaTypa.

CnocoObl MONTy4eHUs: U3 HACHIIIEHHBIX KapOOHOBBIX KHUCIOT M HUX MPOU3BOAHBIX (TaJOreHHpoBa-
HUE), U3 HEHACBHIIIEHHBIX KUCIOT (TUAPOraIOTeHUPOBAHUE).

duznyeckue U XMMUUYECKHE CBOMCTBA. 3aBHCHUMOCTh XMMMUYECKHUX CBOMCTB OT B3aMMHOT'O pPacIio-
JIOKEHHUs TaJoreHa U KapOOKCUIIbHOM IPYTIIBL.

Pazoen 12. TETEPO®YHKIIHOHAJ/IBHBIE COE/JHHEHUA

Tema 12.1. 'mapoKCHUKHCIOTHI

Copep:kanue Tembl. o, [, Y-TUAPOKCUKUCIOTHI. CrocoObl MONyYEHUs: U3 TaloreHO3aMeIIEHHBIX
KUCIOT  (Tuaponn3), U3  KapOOHWJIBHBIX  COEAMHEHMH  4Yepe3  TMIAPOKCUHUTPUIBl  (o-
TUJIPOKCUKUCIOTHI). [Tomydyenne B-rugpokcukucior no peakuun Pedopmarckoro.

duznyeckue U XUMU4Yeckue cBoiicTBa. OCOOEHHOCTH CBOMCTB 0O-, -, U Y-TUAPOKCUKUCIOT. JIakTH-
npl. JlakToHBL. MosnouyHas kuciora. Bunnble kucinotsl. CTepeon3oMepHsi MOJIOYHBIX U BUHHBIX KHC-
JOT.

Tema 12.2. AMUHOKHMCJIOTBI, ENTHABI U 0€JIKH

Conepixxanue TeMbl. o, [, Y-aMHHOKHCTOTHL. KoHburypanus npupoaasix L-amuHOkuHCTOT. AMdO-
TE€PHOCTh, U303JIEKTpUUECKask TOUKa. DIeKTpodopes.

Xumunueckue cBoiictBa -COOH u -NH» rpynn. Xenartel. beraunsl. [ToBenenue npu HarpeBaHuu (cp.
¢ okcukucioTamu). CuHTe3 cioxHbIX 3gupoB 1 N-anunrpoBaHue — MyTh K NENTUAHOMY CUHTE3Y
Baxwneiimme cnocoObl cHHTE3a aMUHOKUCIIOT: U3 TaloreHKapOOHOBBIX KHUCIOT, cuHTe3 llITpekepa,
ankuiupoBaHue aHnoHOB CH-KHUCIIOT, SHAHTHOCEIEKTUBHBIN CUHTES.

benku. YeTsipe ypOBHS OpraHU3aIllUU HATUBHBIX OEIIKOB.

Tema 12.3. YrieBoabl
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Conep:xxanue Tembl. Knaccudukanus yrineBomos: mo konudectBy aromoB C; mo Hamuuuio C=0 wim
CHO rpynm; mo KoJIW4ecTBY HUKIMYECKUX (parMeHTOB. ANbA03bI U KeTo3bl. CTEpeoXuMus aaba03
U Kero3 B npoekuusx duimepa. [{uknnueckue nmoiyaneraid aabIOreKco3: INIIOKOMUPAHO3bl U TIIIO-
Ko(ypaHo3bl, a- U B-anHomepsl. DopMyiel Xeyopca sl aHOMEPHBIX MOHOCaxapua0B. CTepeOXUMUSI.
Konbuarto-tienHas Tayromepus yrieBoa0B. DMUMEPbl, aHOMEPhl, MyTapoTalusi. XUMUYECKUE CBOM-
CTBa IIIIOKO3BI Kak anpaeruaocnupta: D-¢pykTos3a kak mpencraBurens kero3. Jucaxapuasl. Mab-
TO3a, 1e/uodnosa, JaKTo3a, caxapo3a. BoccranaBinuBarone U HeBOCCTaHaBIuBarolue caxapa. Ilo-
JaMcaxapuibl - Kpaxmall, IIMKOI€H, LEJUII0J103a, HUTPOKIeTYaTKa. BUCKO3HOE BOJIOKHO, IIPOM3BO/-
CTBO OyMmaru.

Conep:kanue JJa0OPATOPHBIX/MPAKTHYECKUX 3aHATUH M0 JUCHUIIMHE

Pa3znea 1. BBenenne. OcHoBHbIE MOHATHSI. MeTObI BblJI€J€HUSI 1 OUMCTKH OPraHUYeCKUX Be-
IECTB.

Conep:xanue 3anstuid. [Ipocras neperonka npu armocdepHomM maBieHuu. [leperonka cMecu npu
atMocepHoMm naBneHuu. llepekpucrammu3anus. DKCTPAKIUS >KHIKOCTEH. DKCTPAKIUs TBEPIBIX
BemecTB. OnpeieIeHue OCHOBHBIX (PU3MKO-XUMHUYECKHUX IMOKa3aTeIeii OpraHnYeCcKUX BEIIeCTB (TeM-
neparypa IUTaBJICHUS, TTOKa3aTelb MPEIOMIICHU).

Pa3nen 4. YraeBoaopoasbl.

Tema 4.1-4.6

Conep:xanue 3auaTuid. [lonmydenne u XuMu4yecKkue CBOMCTBA alIMKIMYECKUX YriaeBOA0po10B. Cylib-
dbupoBanue Tomayoa.

Pa3nen 5. 'ajioreHonpou3BoaHbIE YIJI€BOAOPOIOB

Tema 5.1-5.2

Copnep:xanue 3ausTuii. [lonyuyenue u XxuMudeckre CBOMCTBA TajJoreHONPOU3BOAHbIX. CHHTE3 Opo-
MHCTOTO OyTHIIA.

Pa3nen 6. F'uapokcuiicoaep:kaiiue Npou3BoaHbIE.

Tema 6.1-6.2

Copepxanue 3anartuii. [lonyuyenue u xumMuyeckue cBOMCTBa ciUpToB U QeHosnoB. CuHTe3 n1ulyTu-
J0BOTO 3¢upa

Paznen 7. IIpocthie 3¢upsbl
Copepxanue 3anaTuii. [lonydyeHre u xumMuyeckue cBoicTBa NpocThix 3¢upoB. CunTe3 AUOYTUIIO-
BOT0 3¢upa

Pa3nen 8. A3oTcoaep:kaiue nMpou3BoOIHbIE.

Tema 8.1-8.3.

Conep:xanue 3ansatuii. [lonydeHne u XMMHYECKHE CBOWCTBA a30TCOAEPIKAIIUX OPTaHUUYECKUX CO-
equHeHnid. CUHTE3 M-HUTPOAHUIMHOBOTO KpacHoro. CuHTe3 B-HadTomopanxka

Pa3nen 10. KapGoHunabHbIe cOeIMHEHUSI

Tema 10.1- 10.3.

Copepxanue 3anaTuii. [lonmyuyenue u XxuMudeckre cBOMCTBA aJIbJIErHI0B U KeTOHOB. CHHTE3 Mac-
JstHOTO anpaeruaa. CuHTe3 OEH3MII0BOTO CIIUPTA

Paznen 11. KapOoHoBbIe KMCJI0THI

Tema 11.1- 11.3.

Copep:xanue 3ansaTuii. [lonydyeHrne u xumuueckue cBoicTBa KapOOHOBBIX KHCI0T. CHHTE3 OeH30ii-
HOM KUCJIOTBI
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5. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMM 11O UTOT'AM OCBOEHUS JTUCIATLJIMHBI
U YYEBHO-METO/IJMYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYJAEHTOB

5.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texylmuii KOHTPOJIb OCYIIECTBIISIETCA MO pe3yibTaTaM MPOBEACHUS CIEIYIOIIUX KOHTPOJIb-
HBIX MEPOIPUATHIA:
JUTIs1 OOy4JaroIIHMXCs 10 O9HOU (hopme oOydeHHs

Ne KonTponupyemslil pazien JuCUUILIMHBI HaumenoBaHue O1leHOYHOI'O [Tepuon
CpeicTBa IPOBEJICHUS
Cemectp 3
4.1 | Ankanbl Tect PK'1
4.2- | Ankensl u J{ueHsr Tect
4.3
4.4 | AnkuHbI Tect PK 2
4.1- | Anudatudeckue yrieBoaopobl KoHntposbpHas padota
4.4
4.6 | ApomaTHuecKue yriaeBo10poibl KonnokBuym
5 | 'anoreHnpou3BoIHbIE Tect PK 3
6 | ['mapoxcuiiconepxamiue nporu3BOAHbIC KonrponsHas pabora
Konnoksuym
Cemectp 4
8 | Aszorcozepikaiue MPON3BOIHBIC KontposbHas padota PK 1
10 | KapOoHuabHBIE COSTUHEHUS Tect PK 2
Komnoksrnym
11 | Kap6oHOBBIE KHCIOTHI Tect PK3
KonTponbhas pabora
12 | T'erepodyHKIMOHAIBHBIE IPOU3BOIHBIE Tect
KonTponbHas pabota

JUTsT 00yYaromuXcs 1Mo 3a04HOM (5 J1eT) u 3a04HOM yckopeHHo# (3 roga) dopmam o0yueHus (1Ba ce-
MeCTpa U3Y4eHUS JUCIUILTHHBI)

Ne KonTponupyemslii pazien TuCIUTUTMHBI HanmeHnoBaHne OIIEHOYHOTO [Tepuon
CpeICTBA IPOBEICHUS
1 ceMecTp M3yUYCHHSI TUCITUTUTHHBI
4.1 | Ankanbl Tect PK 1
4.2- | Ankensl u J{neHsr Tect
4.3
4.4 | AnKuHBI Tect PK 2
4.6 | ApoMaTHUYECKHE YTI€BOTOPOIBI Tect
5 | IanoreHnpon3BoiHbIE Tect PK3
6 | l'uapokcmiicoaepkanye mMpoN3BOIHBIE Tect
2 ceMecTp U3Y4YCeHHs! TUCITUTUTMHBI
8 | Aszorcojepikamiue MPON3BOIHBIC Tect PK 1
10 | KapOGoHuiabpHBIE COSTMHEHUS Tect PK 2
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11 | Kap6oHOBBIE KHCIOTHI Tect PK3

12 | T'erepodyHKIIMOHAIBHBIC TPOU3BOTHBIC Tect

13 | Paznmensr 4-12 KonTponbHas pabora
JUTSE 00YJarOIIUXCS TI0 3a09HOM yCKOpeHHOH (3,5 roga) popme oOydeHwmst

Ne KoHTposmpyemslii pa3zien JUCIUILUIMHBI HanmenoBanue oleHOYHOrO [Iepuon

CpelCcTBa POBEJICHUS
2 cemMecTp

4.1 | Anxansl Tect PK1
4.2- | Ankensl u J{ueHsl Tect

4.3

4.4 | Ankunsl Tect

4.6 | ApomMaTHyecKHe yriIeBOAOPOIbI Tect

5 | NayoreHnpou3BoIHbIC Tect

6 | I'uapokcuicoaepkaiyue MpOru3BOIHbIC Tect PK2

8 | Azorconepikamue nporu3BOAHbIE Tect

10 | KapOGoHUIIbHBIC COCTUHEHUS Tect PK 3

11 | KapO6oHOBBIE KUCIOTHI Tect

12 | T'erepodyHKIOHAIEHBIE TIPOU3BOTHBIE Tect

13 | Paznensr 4-12 KontposbHas padota

5.2. [IpomMekyTOYHAS aTTECTANMS MO0 UTOTaM OCBOEHUSI TUCHUILIMHBI
Bormpocs! [1st MOATOTOBKY K aTTECTAIIMH 110 UTOraM | cemecTpa U3ydeHUs JUCIUILTAHBI

1. Tomonoruueckuit psn ankanoB. CTpoeHue U oOmIast XxapaKTepUCTHUKa CBOMCTB. MeXaHu3M peak-

o

10.

11.

12.

IIUI1 3aMEIIeHNs: TaJOreHUPOBaHNe, HUTPOBAHUE.

['omonornueckuit psn ankeHoB. CTpoeHHe U 00IIas XapaKTepUCTUKA CBOWCTB. MeXaHU3M 3llek-
TPOPUITBHOTO MTPUCOETUHECHUSI.

Hanpasnenue npucoeAMHEHUs KUCIOT K HECUMMETPUYHBIM aJIkeHaM (TpaBuiio MapKOBHUKOBA U
ero coBpeMeHHoe oObscHeHue). CTpoeHue, OTHOCUTENbHAS YCTOMYMBOCTh M PEAKIIMOHHAS CIIO-
cobHocTh KapOkaTHOHOB. [lepexucHsblil 3¢ ekt Kapara u ero o0bsicHeHue.

Peakninu BBICOKOTEMITEPAaTypHOTO TaJIOTEHUPOBAHUS ainkeHoB. CTpOoeHHE W OTHOCHUTENbHAs
YCTOMYUBOCTh PaJAMKAIOB aJUTMJIBHOTO TUIIA.

OxucneHne 1 030HOJIN3 aJIKEHOB.

MoHoMmepsl, onuromMepsl, nmoaumepsl. IloauMepusanus U conoauMepu3ausl aJIKeHOB U JUEHOB.
[ToHsATHE O HATYpPATLHOM W CHHTETHYECKOM KaydyKax.

CrpoeHue conpsiKeHHBIX AueHoB. MexanusM 1,2- u 1,4-npucoeAnHeHus K JUEHOBBIM yTJIEBOO-
ponaM. 3aBUCUMOCTH HaITpaBIICHHsSI TPHUCOSTUHEHNS OT TEMITEPATYPHI.

['omonornueckuii psin ankuHoB. CTpoeHHe W 00Ias XapakTepuCTHKa CBOMCTB. Peakiuu mpuco-
€IMHEHHUs BOJIOPO/Ia, TaJOT€HOB, TaJJIOTeHOBOA0p0A0B, kKucioT 1 HCN.

CrpoeHre ¥ IpUYMHA KUCIBIX CBOMCTB aJKWHOB C KOHIIEBOM TpoOitHOM cBs3bio. [lomyuenue are-
THJICHUI0B. [IpricoeiMHeHe CIUPTOB U BOJIBI.

Anuuukiandeckue yriaeBogopoabl. CoBpeMeHHbIE MPEICTaBICHHUS O CTPOCHUHU LUKIIOAIKAHOB.
Kondopmarnuu nukiorekcana.

XUMHUECKHE CBOMCTBA IMKJIOATKAHOB: THAPHUPOBAHKE, TATOI€HUPOBAHHUE, THIPOTaIOre€HUPOaB-
Hue. CBsI3b MKy CTPOSHHEM U PEaKIIMOHHON CTIOCOOHOCTHIO IIMKIIOATTKAHOB.

Crpoenne OeH3ona U o0IIas XapaKTEPUCTHKA CBOWCTB apOMAaTUYECKHUX YIIIEBOAOPOA0OB. Mexa-
HU3M JJIEKTPOPIIFHOTO 3aMeTeHHsI. XapaKTePUCTHKA T U G KOMIUIEKCOB.



13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.
32.
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Peakiuu ranoreHMpoBaHHs, HUTPOBAHUS, CYJIb(UPOBAHMS, AIKWIMPOBAHUS M aLMIMPOBAHUS
6en3ona. CriocoObl rTeHepUPOBAHUS HIEKTPOPHILHON YaCTHIIBI B PEAKIIHOHHOHN cpejie.

BnusiHue 3amectuTeneil Ha HampaBlIeHUE U CKOPOCTh AJIEKTPO(GUIBHOIO 3aMEIleHHs] B apoMaTu-
YECKUX COEIMHEHUX; AKTUBUPYIOIINE U A€3aKTUBUPYIOILIUE O-, - OPUECHTAHTHI.

BnusiHue 3amectuTeneil Ha HampaBIeHUE U CKOPOCTh AJIEKTPO(GUIBHOIO 3aMEIleHs] B apoMaTu-
YECKUX COEIMHEHUSX; 1€3aKTUBUPYIOIINE M- OPUEHTAHTBHI.

Jlu3amelieHHble OEH30JIbl: COINIACOBAaHHAsI U HECOTTIaCOBAaHHAsl OPUEHTALUS.

MexaHu3M 3aMeIeHus TajloreHa B NEpBUYHBIX rajloreHalIkaHax. BiausHue pa3nuyabix (pakTopoB
Ha CKOPOCTb PEAKIIMH.

MexaHu3M 3aMeIIeHus TaJoreHa B TPETUYHBIX TaloreHaNKaHax. BinsHue pa3nuuHbix (GakTopoB
Ha CKOPOCTb PEAKIIMH.

[Tony4yeHue U3 rajJoreHaIKaHOB: CIUPTOB, MPOCTHIX U CIOXHBIX 3(HPOB, HUTPUTOB, HUTPHUIIOB,
amMuHOB. Peaknuu ranorenankanos ¢ Mmetauiamu (Na, Mg).

ITpuunna n mexanusm (E2 u E1) peakuuii 31MMUHUPOBaHUS IaJIOT€HAIKAHOB.

CrpoeHre U peakiHOHHas CHOCOOHOCTh AJUIMJTAJIOr€HUI0B M BUHWITAJOTEHUJIOB B PEAKLUAX
HYKJICO(UITHHOTO 3aMEeIICHUSI.

["ajoreHnpon3BoiHbIE apOMATUYECKUX YIJIEBOIOPOAOB. [IpnunHa MHEPTHOCTH XJIOpOEH30ja B
peaKIusx HyKJIeo(pHIbHOTO 3aMeIeHrs. MexaHn3M 3aMeIIeHus TaJloTeHa B HEaKTHBHPOBAHHBIX
COEIMHEHUSX.

[TpryriHa WHEPTHOCTH APOMATHYECKUX TaJOTCHIPOM3BOIHBIX B PEAKIUAX HYKICO(PHIBHOTO 3a-
MeleHus. MexaHu3M 3aMelleHHs IaJloreHa B aKTUBUPOBAHHbIX COEIMHEHUSX.

Xnopuctsiit 6eH3mi. Ero crpoeHue n peakMoHHas CIOCOOHOCTh B PEAKIUAX HYKJIEO(UIBLHOTO
3aMellleHus. 3aMeHa rajloreHa Ha pa3jM4Hble IPYMIibl (IpUMephl peakiuil).

[TosryueHne MarHuiopraHM4ecKUX coequHeH (peakTuBsl ['punbspa). X cTpoeHue u cBoiicTBa:
B3aMMO/ICICTBHE C aLlETHJIEHOBBIMM YIJIEBOAOPOAAMHU C KOHLIEBOW TPOMHOM CBA3bIO, CIUPTAMU,
KHUCJIOTaMU, KapOOHWIbHBIMHM COEIMHEHUSMHU, TUOKCUIOM YIJIepo/ia.

CrpoeHue 0THOATOMHBIX cnupTOB. CIHUPTHI KaK acCOLMUPOBaHHbIE KUAKOCTH. ITpuunHa kuc-
JIOTHOCTH cIUPTOB. Peakuiny oOpa3zoBaHUs aKOTOJISTOB.

HykneouabHOCT U OCHOBHOCTh CHHMPTOB M aJIKOrosaT-aHuoHOB. OcobeHHocTH SN2 peakuuit
CIIUPTOB.

HykneouabHOCT U OCHOBHOCTh CHHPTOB M aJIKOrosaT-aHuoHOB. OcobeHHocTH SN1 peakuuit
CIIUPTOB.

XHUMHUECKHE CBOWCTBA CIIHPTOB: PEAKIMU C TAIOreHOBOAOpOaHbIMU Kucinotamu, PCls, BHyTpH-
U MEXMOJIEKYJISIpHAs JeruipaTalys, aliuIipOBaHUE U OKUCIIEHUE.

OpnHoatomuble (eHoubl. [IpuunHa KUCIBIX CBOMCTB ()eHOJOB. DNEKTpO(UIbHOE 3aMElIeHUE B
a71po PeHoJIoB.

PuznyecKkue METOABI UCCIIEOBAHNS B OPraHUYECKON XUMHH.

CrepeoxuMus 1 ONTHYECKAs H30MEPHsI OPTaHUYECKUX COEIMHEHUH.

Bormpock! 115t TOATOTOBKY K aTTECTALlMU 10 UTOraM 2 CeMeCTpa U3y4eHUs JUCIUIINHBI
[Tony4yeHne CUMMETPUYHBIX U HECUMMETPUYHBIX MPOCTHIX APHUPOB (MIIaHUPOBaHUE CUHTE3a Bu-
JBSIMCOHA). XMMHUYECKHE CBOWCTBA MPOCTHIX 3(PHUPOB: OCHOBHOCTH, 00pa30BaHHWE OKCOHUEBBIX
KOMIUIEKCOB, PacIlEIICHHE.

Crpoenue HuTporpynmsl. TayToMepHbIE IPEBPAILICHHUS] HUTPOAIKaHOB. 11o1BM>XKHOCTE BOIOpOIa
IIPH OL-yTJIEPOHOM aTOME.

HutpoOGen3zon. BoccranoBiienue B KUCIOH U IETOYHOM cpefie.

CrtpoeHre aMHHOB: THOpHIM3aLMsI aTOMa a30Ta, KOH(QUTYpalus MOJIEKYJIbl aMHUHA, MEXMOJIEKY-
JISIpHBIE BOJIOPOAHBIE CBsI3U. CBSI3b MEXKy CTPOEHUEM M OCHOBHOCTBIO aMHUHA.

Peakuyuu aMMHOB ¢ KHCIIOTaMHU, aJKWIMPOBAHUE U allMJIMPOBaHUE aMUHOB. Peakuinu ¢ a30THCTON
KHMCIIOTOM. Peakiiun apoMaTnyecKux aMMHOB C alIbJETHIaMHU.

Jlna3ocoeqMHEHus: CTPOEHHE U Noly4yeHue. Peakunu ¢ BbiieneHneM U 6e3 BbIAEICHUS a30Ta.
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CrpoeHue kapOOHUIBLHOW TPYNIbl. XUMHUYECKHE CBOWCTBA anr(paTHUYECKUX KapOOHUIIBHBIX CO-
€IMHEHHI: TPUCOeIMHEHNE CITUPTOB, THIPOCYIb(HUTA HATPHUS, CHHUIIBHOW KUCIOTHI, ATHXIOPHU-
croro ¢ocdopa, peakTuBoB [ puHbBsIpa.

Peakuuu anpaeruioB 1 KETOHOB C aMMHUAKOM M €r0 IIPOM3BOJHBIMU: THIPa3UHOM, THIPOKCHUIIA-
MUHOM, (DEHUITUIPAZUHOM.

[TpuunHa peakMOHHON CIIOCOOHOCTH BOAOPOJAA Y C-YTIIEPOAHOTO aToma. KeTo-eHonbHas Tay-
ToMepus. MexaHu3M ainbA0JIbHO-KPOTOHOBOM KOHACHCALINH.

OxucneHue 1 BOCCTAaHOBJIIEHUE abAETUI0B U KeTOHOB. Peakuus Kannunnapo.

Crtpoenune u 0cOOEHHOCTH XUMUYECKUX CBOMCTB O, [3-HETpeAeNbHBIX ajbJACTHI0B U KETOHOB (pe-
aKLWHU JIEKTPOPHUILHOTO U HYKI€O(UIBHOTO MPUCOSIMHEHHUS).

Peaknmonnast cnocoOHOCTh apOMATHUECKUX AJBACTHIOB U KETOHOB B PEAKIMAX HYKICOPHILHO-
ro MPUCOETUHEHHUS (peaklus ¢ CHHUIBHON KUCIOTON U ruapocyibdurom HaTpus). OKUCIECHHE U
BOCCTAHOBJICHHE.

Peakuuu KoHAEHCAIMK apOMATHYECKUX allbJeTUI0B U KETOHOB: KOHACHCALUA C anupaTUIecKu-
MU aJIbJIeTuJIaMu U KeToHamu, peakuus llepkuna, nepekpectHas peakuus Kannunuapo. Ux me-
XaHU3MBI.

Crpoenue kapOOKCWIBHOW TPYNIBl U KapOokcuiaT-aHMOHA. KHCIIOTHBIE CBOMCTBA OJHOOCHOB-
HBIX KapOOHOBBIX KUCIIOT. Peakiuy KucioT ¢ MerainiaMu, 1ejaoyamu, kKapOoHaTaMu, peakTUBaMH
I'punbspa.

Peakuus srepudukanum, ee Mmexanusm. JlekapOoKCHIMpOBaHUE  BOCCTAHOBIIEHUE KUCIIOT.
[TonydyeHne mpou3BOJHBIX KUCIOT: COJIEH, aMU/I0B, HUTPUJIOB, aHTUAPUIOB U TaJIOr€HAaHTUIPU-
JIOB, CIIOKHBIX 2QHUPOB. [ UIpOIN3 MPOU3BOAHBIX KUCIOT. PeakiimoHHass CHocOOHOCTh MPOU3BOI-
HBIX B PEAKIUAX HYKJIE€O(UIBHOTO PUCOEAUHEHHUS.

Oco0eHHOCTH XUMHYECKHX CBOMCTB O,3-HEMpeAeNbHBIX KHCIOT. AKpPUJIOBas U METaKpUIOBas
KHCJIOTBI, aKPUIIOHUTPHIL

OcoOeHHoCTH (PU3NYECKUX U XUMUYECKUX CBOMCTB ABYXOCHOBHBIX KHCIOT. KucinotHocts. Peak-
WY IEKapOOKCHITMPOBAHUSI.

MaJstoHOBBIH 3QHp 1 CUHTE3BI Ha €r0 OCHOBE.

Kucnotnsle cBolicTBa apoMaTHUECKUX KapOOHOBBIX KUCIOT. BiinsHUe TpUpOIbI U PacTiOIoKEHUS
3aMECTUTENEH Ha CHITY KUCIIOT.

®ypan, THOPEH, TUPPA30T: CTPOCHUE, ApOMATUUYHOCTb, alluA0()OOHOCTD.

Oco6eHHOCTH 3MEKTPOPHIBHOTO 3aMEIIEHUS B MATUYICHHBIX T'€TEPOIMKIIaX.
KonnencupoBaHHbIE CUCTEMBI C MATUWIEHHBIMH FE€TEPOIMKIaMU

CrpoeHue NUpUANHA U €r0 peaKIMOHHAas CIOCOOHOCTb.

Hanpasnenue peakuuii 31eKTpodUiIbLHOTO 3aMELEHUS B TUPUIUHE.

Hanpasnenue peakiuii HykJ1€oQpHUIBHOTO 3aMEIIEHUS B IUPHUIUHE.

KonnencupoBaHHbIe CUCTEMBI C HIECTUUIEHHBIMU T€TEPOLIUKIAMHU.

OnTHyeckasi akTUBHOCTb OPraHMYECKUX COEIUHEHUM, aCUMMETPUYECKUI aTOM YIJIepoJa.
[Ipoekunonnsie hopmynsl Ouiepa.

CrepeonszoMepus COEIMHEHUH C IByMSI aCHMMETPUYECKUMU aTOMaMu YIJIepoJa.

' IpOKCUKUCIOTHI: 0COOEHHOCTH XUMUYECKUX CBOMCTB 0,3,y THAPOKCUKUCIIOT.
AMUHOKHUCIIOTBI: 0COOEHHOCTH (PU3MYECKUX U XMMHUYECKUX CBOMCTB O, [3,y- aMMHOKHCIIOT. bumo-
JIIPHBIN HOH.

VYrneBoabl: Ki1accuukanus, CTpoeHne, KOHPUTyparus.

MoHocaxapuabl: TITI0K03a U PPyKTO3a.

XUMUYECKHE CBOMCTBA YTJIEBOJOB: BOCCTAHOBJIEHUE, OKUCIICHUE, PEAKIIMN ¢ CUHWIBHON KHUCIIO-
TOM.

AJNKUIMpOBaHHUE, allUINPOBAHUE YTIIEBOIOB

B3aumoneiicTBue yrieBoJ0B C MPOM3BOJHBIMU aMMHaka (THAPOKCUIAMUHOM, (EHUITHUAPA3U-
HOM).

Jlucaxapubl: J1aKT03a, MaJIbTO3a, 11eJu100103a, caxapo3a. CTpoeHue, CBOMCTBA U pacpoCTpaHe-
HUE B IPUPOJIE.

[Tonucaxapunpl: kpaxmai. CTpoeHue, CBOMCTBA U PACIIPOCTPAHEHHUE B IPUPOJIE.
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40. ITonmucaxapuasl: nemttonao3a. CTpoeHue, CBOWCTBA

CryneHTsl, U3ydaromue JUCLHUILUINHY B OJHOM CEMECTPE, UCIIOIB3YIOT [UIsl HOATOTOBKH K IIPOMeE-
KYTOYHOH aTTECTAallMU BOIIPOCH U3 00OUX CIHCKOB

5.3. CamocTosiTe1bHAsi paboTa 00y4arIIerocs.

CamocrosiTesibHAsA padoTa CTyJeHTa — BaKHEWIAs COCTaBISIONIAsi 00pa30BATEIHLHOIO
mpolecca, onpeessonas B KOHEYHOM UTOTe CTENEHb YCBOCHHSI CTYJIEHTOM TEOPETHUECKOIro Marte-
puana. B npornecce ocBoenus kypca Opranuueckas XUMHUs CaMOCTOSATEIbHAsI paboTa 3aKioyaeTcs B
CIIETYIOIIEM:

1. TloaroroBka K JEKLMSM C UCTIOIb30BAaHUEM KOHCIIEKTOB U PEKOMEHI0BAHHOM JINTEPATYypPHI.
2. TloaroroBka K 1a00paTOPHBIM 3aHATUSAM U OPOPMIIEHHE OTUETOB MO Ja0OPaTOPHBIM paboTaM

C HCIIOJIb30BAHMEM PEKOMEHIOBAHHON IUTEpaTyphl (Y4eOHOTO MOCOOUS ISl BBITIOJHEHUS

71a00paTOPHBIX padoT).

3. TloaroroBka K TeKyieMy KOHTPOJIIO (pemieHue 3a1ad). BapuaHThl 3a1aHnii TIPEICTaBIICHBI B

PEKOMEHI0BaHHBIX COOpHUKAX 3ajau.

4. W3yuyeHue HEKOTOPBIX pa3/eioB AUCIHUIUIMHBI, KOTOPHIE B JIGKIIMOHHOM KypCe HE pacCMOTpe-

HBI WJIM PACCMOTPEHBI HEJOCTATOYHO MOMIHO. [1pu 3TOM Hconb3yeTcs peKOMeHI0BaHHAs JIN-

Teparypa.

5. TloaroroBka K MPOMEXYTOYHOMY KOHTPOJIO C UCIOJB30BAHUEM PEKOMEHIOBAHHOMW JHUTEpa-

TYpbl, KOHCIIEKTOB JICKI[UH, OTYETOB IO JabOpaTOpHBIM pabOTaM U COTJIACHO MEPEYHIO0 BO-

MIPOCOB JIJIsl MPOBEACHUS TPOMEKYTOUHOTO KOHTPOJIS.

Bonipocsl 11t caMoCTOSITEILHOMH PadoThI

1. BBEJEHHUE
Ponp oprannyeckoil XMMUM B Pa3BUTHH HAPOAHOTO X03sicTBa Poccum.

2. ®U3UYECKHWE METO/bI HCCJEJOBAHNSA B OPTAHMYECKON XUMUN

1. HnodpaxpacHas cnekrpockonus. [Ipuposa MK-criekTpoB, criocoObl X M300paXKeHHs, XapaKTePUCTH-
YECKHUEC YaCTOThI ITOTJIOIICHU .

2. DnekTpoHHas cnekTpockonus. [Ipupoaa crekTpoB, THIIBI AIEKTPOHHBIX IEPEXOI0B, TIOHSATHE
0 XpOMO(OPHBIX IPYINIUPOBKAX, cl10cod n300paxenuss Y@ crnekrpoB. CHEKTPpbl IPOTOHHOTO
MarHuTHOTO pe3oHaHca. [Ipupona, OCHOBHBIE XapaKTEPUCTUKU: XUMHUYECKUM CIABUT, UHTCH-
CHUBHOCTb, MYJIbTUIIETHOCTh CUTHAJIOB IPOTOHOB; CIIMH-CIIMHOBOE B3aUMOJICHCTBUE.

3. Macc-ciekrpomerpusi. OCHOBHBIE TPUHITUIBI, MOJEKYJSPHBIM HWOH, HM30TOIHBIA COCTaB
MOHOB, OCHOBHbIE IMYTH (hparMeHTALIMU BaXKHEHIIINX KJIAaCCOB OPraHUYECKUX COEAMHEHUH.

3. CTEPEOXMMMS OPTAHUYECKHX COEIUHEHUM

1. HM3oOpakeHue TETPadAPUUECKOT0 aToMa yriepo/a B MPOEKIMH Ha TUI0CKocTH. KimnHOBUIHBIS
MIPOEKIINHU, «JIECONUIIbHBIC KO3IbI», Mpoekiuu Hriomena. Kondopmaruu, kondpopmepsl. 3a-
CJIOHEHHAs, 3aTOPMOXKEHHAas1, CKOIIIEHHas1 KOH(opMaIuu.

2. MonekyIbl, He UMEIOIIHE SIEMEHTOB CUMMETpuur. CBsI3b C THOpUIN3AIUEl yriaepoa.

3. AcuMMeTpHYeCKHe IICHTPHI.

4. Duantuomepsl. Panemarsl. Panemusanus. XupanbHocts. [lonspuzamnus cBera. Paznuuus B
CBOMCTBAX PHAHTHOMEPOB. V3MepeHre yIiia ONTHIECKOTO BPAIICHNS .

5. ®opmynsl Gumepa. [Ipasuna obpamenus ¢ popmynamu Ouiepa.

6. AOcomotHas koHburypamus. R,S-Homenknarypa Kana-Unrompna-IIpenmora. Ompenenenue
NOpsIIKa CTApLIMHCTBA 3aMECTUTENIEN Y aCHMMETPUYECKOTO aTOMa YIJIepoaa.

7. Cnyyail HECKOJIBKMX aCHMMETPUYECKUX aTOMOB. JlnacTepeoMepHble U SHAHTHOMEPHBIE Maphbl
Ha NpUMepe BUHHBIX KUCIOT. Me30-(popMsl.
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4. YIVIEBOJOPO/bI

4.1. AikaHbI

1. Howmenknarypa: pauuoHajbHasl.

2. IlpupoaHble HICTOYHUKH aJKAHOB: HE(Th, MPUPOIHBIA Tas3.

3. IlpumeHeHue: UCMOIB30BaHUE AJIKAHOB B OPraHMYECKOM CHHTe3e. HachlleHHbIe yriaeBo1o-
POJIBI KaK TOILJIMBO.

4.2.AlIKeHbl

1. Homenknarypa panuoHanabHasl.

2. ®dusnueckue CBOICTBA.

3. Onuromepsl. 3HaYCHHE TOJIMMEPHBIX MaTEpPHAOB Uil HAPOJHOTO xo3siicTBa. [Ipumenenue
QJIKEHOB B OPraHMYECKOM CHHTE3E.

4.3.AnkaaneHbl

1. ®uzuueckue cBOICTBA.

2. Tlonsartue 0 HaTypaJIbHOM U CHHTETHYECKOM KaydyKax.

4.4. AnkuHbI (AaUEeTHJIEHOBbIE YIJIEBO0PO/IbI)

1. Howmenknarypa panuoHaibHasl.

2. ®usuyeckue CBONCTBA.

3. CpaBHEHHE PEaKIMOHHOHN CITOCOOHOCTH AJIKWHOB U AJIKEHOB B PEAKIIHMSIX TPUCOSAMHEHUSI.

4. TIpoMbllIEHHBIE CUHTE3bl HA OCHOBE all€TUIICHA.

4.5 AnMuuuKInYecKue yriieBoaopoabl

1. Iluc-tpaHc- u onTHYecKas U30MEpUs ATUIMKINYECKUX COSIUHEHHM.

2. Ousuveckue CBONCTBA.

3. BsaumHsble mpeBpaleHus LHUKIIOB.

4.6. ApoMaTHyecKue yrjieBoA0pOabI

1. PasButHe nmpeacTaBieHuil o cTpoeHuH 6eH3ona. duznyeckue CBOWCTRA.

IHosmsiiepHble apoMaTHYeCKHe COeIMHEHMS .

2. budenun. Ilomyuenue. CpoiictBa. ben3uaun, OeH3uauHOBas meperpynnupoBka. Tpude-
HUJMETaH, TpudeHwxiopMmeran, Tpudenmwikapounon. I[lomydenue, coiicta. [lonsTue
00 YyCTONYMBBIX TPUAPUIMETUIBHBIX PAJUKAIAX U HOHAX.

3. Hadramun. Ilomyuenwe B TexHuke. CTpoeHHE. ApPOMATHYHOCTh. DHEPIHUS CONPSHKCHHUS.

N3omepus. HomeHknarypa 3aMeléHHbIX HadTaTuHA.

®PusnuecKue CBOMCTBA.

5. Xumuueckue cBoiictBa. Peakuuu mpucoennHeHUs: BOJOPOa, Xj1opa, Opoma. OTHOLIEHHE K
JeHCcTBUIO OKHcauTened. Peakiuu »nekTpouiIbHOTO 3aMelieHus: TaJIOTeHUPOBAHUE, HUT-
poBaHue, cynb(upoBaHUe, alMIMpOBaHHE. MeXaHU3Mbl peakiHii, MPUUYUHBI AKTUBHOCTHU OL-
nosioxkeHus. CynbpupoBaHve HaTalMHA, 3HAUYEHUE BTOM peakuuu Ui HoJydeHus [3-
NpPOM3BOJHBIX HapTannHa. - U B-Hadronsl, cmoco6s! noiaydyeHus, CBONCTBA.

6. Amntpanes u ¢enantpeH. CrpoeHue, apOMaTUYHOCTh, CBOWCTBA. BEICIINE MONUIUKIAYE-
ckue yrieBoJopobl. [IoHATHE O KaHLIEPOTE€HHBIX COETUHEHHUSX.

B

5. TAJIOTEHOITPOU3BOJHBIE YI'JIEBOAOPOAOB

5.1.T"anorenankanbl

1. dusnueckue cBONCTBA U CIIEKTPAIbHBIE XaPAKTEPUCTUKH.

IHosuraJjioreHaJIKaHbI:

2. Knaccudukanus. ['eMuHanbHbple ¥ BUIIMHANBHBIE JUTaOTeHATIKaHbI, ragodopmsl. Terpax-
nopun yraeponaa. CriocoObl IOTYYEHUS: W3 aIKaHOB, aJIKEHOB, KApOOHMIIBHBIX COSAMHEHUH.
Xumnueckue cBoiicTBa. Peakunu HykieopmIbHOro 3aMenienus 1 oruiersienus. [Tomurano-
TeHaJKaHbl KaK PACTBOPUTEIIH.

I'asioreHonpou3BoAHbIE HeNMpeaeAbHbIX YIJIeBOJOPO/IOB:

3. ®drop3amemEHHbIe HeNpeAeTbHBIX yriieBogoponoB. Ocobennoctu cBsizeld C — F. CrocoObt
HOJy4eHUs: MOHO(TOpaIKaHOB, (TopakeHoB U nepdropyrieponoB. @peonsl. dropormaact
(Tedon).

5.2.I'anoreHONpoM3BOAHbIE APOMATHYECKHUX YI1€BOAOPO/I0B!
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bensunuaenxiaopua, O€H30TPUXIOPUA, MX MOJyUYE€HUE, CBOWCTBA, MPUMEHEHUE.

I'MIPOKCUIICOAEPKAIIUE ITPOU3BOJAHBIE YIVIEBOAOPO/J10B
CnupTrbl
OnHoaTOMHbBIE CIUPTHI:
HomeHnknarypa TpuBuaiibHasi, pallMOHAIbHAS.
[TpomblIeHHbIE CIOCOOBI TOJIYYEHHUsI METUIIOBOTO, TUIIOBOT0, H30IPONUIOBOIO CIIUPTOB.
MeTHIOBBIH, 3TUIOBBINA, POMMWIOBBIA U OYTUIOBBIM CIIUPTH, MX NPUMEHEHHE B OpraHuye-
CKOM CHHTE3E.
DeHOoJ1bI. XHHOHBI
TpéxaroMmuble (hDeHOIBI: MUPOraLIol, OKCUTMIPOXUHOH, (uioporiaonuH. OcoOble cBOMCTBA
¢oporionuHa.

IMPOCTBIE D®UPHI. JIIOKCUCOEINHEHUA

Tuocnuptsl (MepkanTansl). HomeHnknatypa.

Crioco0bl MONTy4eHUs: U3 TAIOTCHAIKAHOB, U3 CIIUPTOB.

dusnueckue cBoiicTaa.

XUMHYECKUE CBOWCTBA: KHUCIOTHOCTh, 00pa30BaHUE THOJISITOB (MEPKAIITUIOB), IPUCOEIN-
HEHME K QJIKeHaM, OKUCJIEHUE 10 AUCYIb(UA0B U CYIb(HOKUCIOT.

A30TCOIEPXKAIIUE ITPOU3BOJHBIE YI'JIEBOIOPOJA0OB
Hurtpocoennnenus

[Mpunuun XXMKO. IlonydyeHre HUTPOCOETUHEHUI OKMCIEHUEM AMUHOB.

du3ndyecKkue CBOMCTRBA.

OTau4re CBOMCTB HUTPOAIKAHOB OT A(HUPOB a30TUCTON KHUCIOTHI (BOCCTAHOBIICHHUE M TH/I-
posus).

Hutpomeran, nonyueHue, IpUMEHEHUE B TEXHUKE.

[TonuHUTpOCOETUHEHUS.

[TonuHUTpOCOETMHEHUS APOMATUYECKOTO psija.

AMMHBI

[lonsiTue 0 IMaMHHAX, MOJy4YEHUE, CBOMCTBA.

ApoMaTHyecKue aMHHBI

n-tTonyuauH, N-meTunanuiaut, N,N-IMMeTUIaHIINH, CIIOCOOBI MOTY4YeHUs, TPUMEHEHHUE.

IF'ETEPOHUKINYECKHUE COE/IMHEHUSA

IIaTHY/IeHHbIE TeTepPOLUKIIbI

[Tuppon, ¢ypan, THOdEH, apOMaTUYHOCTb, UX MPOM3BOJHBIE B NpHpoJe. MeToabl cuHTe3a
IATHYIEHHBIX reTepormkioB. Metox [aans-Kuoppa”. Aumnodo6rocTs muppona u Gypasa u
3NIEeKTPO(UIIbHOE 3aMellleHle B muppoiie, pypane u Tuodene. OpueHTanus >MeKTPOPUILHO-
ro 3amenieHusi. OCOOEHHOCTH XMMUYECKUX CBOMCTB MHUPpPOJa: KUCIOTHOCTh MUPPOJIA, aJIKU-
muposanue Li, Na, K u Mg npousBoabix. OcOOEHHOCTH XUMHUECKUX CBONCTB (pypaHOB: pe-
akmus ¢ 6pomowm, peaknus Junbca-Anpaepa.

KonnencupoBaHHble NATHWIEHHBIE TE€TEPOLMKIBI C OOHUM rerepoatomoM. Munon. Ilpowus-
BOJIHBIE MHJI0JIa B IPUPOJIE: TPUNTO(DaH, CKaToJl, CEpOTOHUH, retepoaykcut. Muauro. Cunres
uHAo0i0B 1o dumepy. Mexanusm. CpaBHEHHE CBOMCTB MHA0Ja U nuppona. OpueHTanus
3EeKTPOUIBHOTO 3aMEUIeHHs B UHJIOJIE.

IlecT4/IeHHbIE IeTePOLUKIIbI

[MupunuH: apoMaTHYHOCTh, OCHOBHOCTH. [IpoM3BO/HBIE MUpPUIMHA B MPHUPOJE: BUTAMHHBI,
HukoTuH, NADP. Xumuueckue cBoiicTBa MUPHIMHA: OCHOBHOCTD, AIKHIUPOBaHHUE, PEAKINH
ANIEKTPOPUIBbHOTO 3aMeleHus, N-okuch NUpUNHA, TOTYYeHUE U UCIIOIb30BAaHUE B CUHTE3E.
OCO00eHHOCTH XMMHUYECKHX CBOMCTB METHJIHUPUANHOB U BUHUINMUPUANHOB. HykneodpuisHoe
3amenieHue B 2-, 3-, U 4-xuopnupuanHax. HykieodwinbHoe 3amenieHne TUAPUA-WOHA Ha
aMHHOTPYIIY NOJ IeHcTBHEeM amuJia HaTpusd (peakuus Ynunbabuna).
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KoHieHcHpOBaHHBIE MIECTUWICHHBIE TE€TEPOLUKIIBI C OJHUM IeTepoaroMoM. XUHOIMH. CHUH-
te3pl Ckpayna u JleOHepa-Musnepa. [lonarue o MexaHusMe 3TUX peakiuid. XUMHYECKUE
CBOMCTBA XMHOJIMHOB.

. KAPBOHWJIbHBIE COEJTUHEHUSA

du3nyecKue CBOMCTRA.

MypaBbUHBIN alnbJETU, MOJIYyYECHUE B TEXHUKE.

YKCYCHBIN alpJerujl, aueToH: METO/IbI ITOJYyYEHHS, TPUMEHEHUE.

Kerensl. Homenkmarypa. CiocoObl OJydeHHS KETEHA: W3 alleTOHA, M3 YKCYCHOW KHUCIO-
Tbl. CTpoeHHE KeTeHa. XHUMHUUYECKHE CBOMCTBA: peaklMH C BOJIOM, CHUPTAMHU, aMUHAMH, Kap-
OOHOBBIMU KHCIOTaMU. JlukeTeH

I'eomeTpuyeckas n30MepUsi OKCUMOB aJbJEru0B U KETOHOB. IleperpynnupoBka bekmana.

KAPBOHOBBIE KHCJIOTbI

Beicine KupHBIE KUCIOTHI: NaJIbMUTUHOBAS, CTeapuHOBasi, onenHoBas. [lomydenue u
CBOMCTBA.

["anoreno3amenieHHbie KUCIOTHI. COCOOBI MOMYYEHUS: U3 HACBHIIICHHBIX KapOOHOBBIX KHC-
JIOT U WX MPOU3BOJHBIX (TAJIOTEHUPOBAHKE), U3 HEHACHIIIEHHBIX KUCIOT (TUIPOraJoreHuPO-
BaHue). Ousnyeckue 1 XUMUYECKHUE CBOMCTBA. 3aBUCHMOCTh XUMHUUYECKHX CBOWCTB OT B3a-
MMHOT0 pacIoJI0KEHUs rajJoreHa U KapOOKCHIIBHOM TPYIIIIBI.

Cynbdokucnorsl. M3omepusi; HoMeHknaTypa. CriocoObl MONY4YEeHUS: peakius cylbPpupoBa-
HUS, CyIb(QUPYIOUIME peareHThl. YCIOBUS M MeXaHH3M. Peaknusi Cyiab(OXJIOpUpOBAHHS.
Ouznyeckue CBOMCTBA. XUMUYECKHE CBOICTBA. Peakuuu ¢ 3MeKTpOPUILHBIME U HYKJIEO-
(GUIBHBIMU peareHTaMu (Jecyab(QUpOBaHUE, MEIOYHOE TUIABJICHUE, 3aMEIICHIE HA I[MAHOT -
pyniy). MexaHu3mbl 3TUX peaKIHid.

IF'ETEPO®YHKIUOHAJIBHBIE COEAUHEHUSA

12.1. T uaAPOKCUKHUCIOTHI

1. a, B, y-runpokcukuciaoTsl. CriocoObl MONyYeHHUs: M3 rajJloreHO3aMeIIEHHBIX KUCIOT (TUI-
ponu3), U3 KapOOHWUJIBHBIX COEAMHEHUN uepe3 TMAPOKCUHUTPUIIBI (O-THIPOKCUKHUCIIOTHI).
[Tony4yenue B-ruapoKCUKUCIOT Mo peakuuu Pedopmarckoro.

2. dusuyeckne W XHMHUYECKHE CBOMCTBA. OCOOCHHOCTH CBOWCTB 0-, -, U Y-THIPOKCHKHUCIIOT.
Jlaktuapl. JlakTonbl. MonouHnas kucinota. Bunnsle kucnotel. CTepeon3oMeprs MOJOYHBIX U
BUHHBIX KHUCJIOT.

12.2. AMMHOKMCJIOTHI, MENTHABI H 0€JIKHU

1. a, B, y-amunokucnotel. Kondurypamus npuponssix L-amuHOKHCIOT. AMMOTEPHOCTD, M30-
ANIEKTPUYECKast Touka. DiekTpodopes.

2. Xumnueckue coiictBa -COOH u -NH2 rpynn. Xenatel. beraunsl. [ToBenenue npu Harpesa-
HuM (cp. ¢ okcukuciaoramu). CUHTE3 COKHBIX 3pupoB U N-anmivpoBaHue — MyTh K NENTH]I-
HOMY CHUHTE3Y

3. Baxseiimme crmocoObl CHHTE3a AMHHOKHCIOT: W3 TaJIOTeHKapOOHOBBIX KHCJIOT, CHHTE3
[tpekepa, ankwinpoBanue aHnOHOB CH-KHUCIIOT, YJHAHTHOCENEKTUBHBIN CUHTE3.

4. benku. YeTslpe ypOBHSI OpraHU3alliy HATUBHBIX OEIKOB.

12.3. YrieBoanl

1. Knaccudukanus yriaeBogoB: no koiaundectBy atromoB C; mo Hammuuo C=0 umu CHO rpynm;
[0 KOJINYECTBY IUKIMYECKUX (PparMeHTOB. AJbI03bI U KeTo3bl. CTepeoXuMus anba03 U Ke-
T03 B npoekuusx Pumepa. L{ukinyeckue mosyaierand ajabIOreKco3: INIIOKOMUPAHO3bI U
rimoko(pypaHosbl, o- U B-aHoMmepsl. Dopmynsl Xeyopca Ui aHOMEPHBIX MOHOCAXapHOB.
Crepeoxumusi.

2. KomnbuaTo-1ienHas TayToMepus yriieBOI0B. DMHUMEPbI, aHOMEPbI, MyTapOTalHs.

3. XUMUYeCKHe CBOMCTBA TIIFOKO3BI KaK aTbJACTHIOCITHPTA:
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D-dpykTo3a kak npeacTaBUTEIb KETO3.

5. [Jucaxapuasl. ManbpTo3a, nenno01o3a, JakTo3a, caxapo3a. BocctanaBnuBaromuye 1 HEBOCCTa-
HaBJIMBAIONIHE caxapa.

6. Ilommcaxapuubl - Kpaxmai, IJIMKOTEH, IEJUTI0JI03a, HUTPOKJIEeTYaTka. BUCKO3HOE BOJIOKHO,

MIPOM3BOJICTBO OyMarw.

@®oHx  oueHouHblx MarepuanoB (POM) nans  mpoBedeHMsT  aTTECTAllUM  YPOBHS
Cc(OPMHPOBAHHOCTH KOMIIETEHUUH OOy4yaromMxcsi IO AMCHUIUIMHE O(OpMIseTcs OTAEIbHBIM
JIOKYMEHTOM.

6. YYU EBHO-METOJINYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIU-
INJIUHBbI
6.1. Kuuroo0ecnmeuyeHHOCThH

HaumeHnoBanue nutepatypsl: aBTop, Ha3BaHue, | ['onx uznanus KHUT'OOBECIIEUHEHHOCTbD
BU/J] U3JaHUSI, U3/IATEIbCTBO

Hanuaue B anexTporHoM karanore ObC

OcHoBHast TuTepaTypa

1. 3ypabsu, C. D. Opranuyeckas XUMHs 2019 https://www.studentlibrary.ru/book/ISBN978597
yueobnuk / C. D. 3ypabsin, A. I1. JIy3uH ; nox 0452967.html

pexn. H. A. TrokaBkunoil. - Mocksa : [DOTAP-
Menmna, 2019. - 384 c. : mi. - 384 c. - ISBN
978-5-9704-5296-7.

2. Kapios, C. C. 3amauu o o61emy Kypcy 2020 https://www.studentlibrary.ru/book/ISBN978500
OpPraHUYeCKO# XUMHU C PEIICHHUSIMHU /151 OaKa- 1018940.html

naBpoB : yueOHoe nocobue / Kapnos C. C. ,
Hypues B. H. , Tepenun B. U. , 3aiineBa I'. C.
- 3-e u31. - Mockga : Jlaboparopust 3HaHui,

2020. - 496 c.
3. Epmonaesa, Enena Bagumosna. KonTposis- 2009 http://e.lib.vIsu.ru/bitstream/123456789/1327/3/0
HBIC 33aHUs 110 opranmyeckor xumu / E. B. 0971.pdf

Epmonaesa, U. C. Axuypuna, JI. A. JlyneHkosa
; Bragumupckuil rocy1apcTBEHHBIN YHUBEPCH-
tet (Bnl'Y), Kadenpa momumepHBIX MaTepua-
J0B .— Buagumup : Bnagumupckuit rocynap-
cTBeHHBIH yHEBepcuTeT (Bal'Y), 2009 .— 44 c.

4. EpmonaeBa, Enena BagumoBHa. OCHOBBI 2010 http://e.lib.vIsu.ru/bitstream/123456789/1860/3/0
CHHTE30B OpPraHMYeCKHX COSMUHEHUH : yueh- 0739.pdf

Hoe nocodue / E. B. Epmonaesa, 1. C. Akuy-
puna, E. C. Unpuna ; Bnagumupckuii rocynap-
cTBeHHbIH yHUBepcuTeT (Bal'Y) .— Brnaaumup
: Bnagumupckuii rocy1apCTBEHHbIA YHUBEPCU-
teT (Bal'Y), 2010 — 104 c. : ni., Tabun.

JononuurenpHas nurepaTypa

1. Tpasens, B. ®. Oprannueckast xumust. B 3 . 2020 https://www.studentlibrary.ru/book/ISBN978500
T. I: yuebnoe nocobue mist By3os / TpaBens B. 1017462.html

®. - 7-e u3x. - Mocksa : Jlaboparopus 3HaHuUH,

2020. - 401 c.

2. Tpasenb, B. ®@. Opranuyeckas xumusi. B 3 T. 2020 https://www.studentlibrary.ru/book/ISBN978500
T. II : yueObHOe mocoOue aust By30B / TpaBeHb 1017479.html

B. ®@. - 7-e uzn. - Mocksa : JlJabopaTtopus 3Ha-
Hu#, 2020. - 550 c. - Pexxum goctymna : 1o moj-

IIMCKEC.
3. Tpasenb, B. @. Oprannveckas xumus. B 3 T. 2020 https://www.studentlibrary.ru/book/ISBN978500
T. III : yue6HOe nocobue st By3oB / TpaBeHb 1017486.html

B. ®@. - 7-e uzn. - Mocksa : JIJabopaTtopus 3Ha-
Hui, 2020. - 391 c. Cucrem. TpeOOBaHUS:
Adobe Reader XI ; skpan 10". (YueOHUK uist



https://www.studentlibrary.ru/book/ISBN9785970452967.html
https://www.studentlibrary.ru/book/ISBN9785970452967.html
https://www.studentlibrary.ru/book/ISBN9785001018940.html
https://www.studentlibrary.ru/book/ISBN9785001018940.html
http://e.lib.vlsu.ru/bitstream/123456789/1327/3/00971.pdf
http://e.lib.vlsu.ru/bitstream/123456789/1327/3/00971.pdf
http://e.lib.vlsu.ru/bitstream/123456789/1860/3/00739.pdf
http://e.lib.vlsu.ru/bitstream/123456789/1860/3/00739.pdf
https://www.studentlibrary.ru/book/ISBN9785001017462.html
https://www.studentlibrary.ru/book/ISBN9785001017462.html
https://www.studentlibrary.ru/book/ISBN9785001017479.html
https://www.studentlibrary.ru/book/ISBN9785001017479.html
https://www.studentlibrary.ru/book/ISBN9785001017486.html
https://www.studentlibrary.ru/book/ISBN9785001017486.html
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BhIcIcH mKoJIbl) - ISBN 978-5-00101-748-6.

4.TpaBens, B. ®. 3amaun o opraHnyecKon 2020 https://www.studentlibrary.ru/book/ISBN978500
XUMUH : yueOHoe nocodue / Tpasens B. @. , 1018957.html

CyxopykoB A. 0., [Toxapckas H. A. - 2-e
n3z. - Mocksa : Jlaboparopus 3Hanuii, 2020. -

267 c.
5. Crenanos, M. b. Pelienre THITOBEIX 3a7a4 2013 https://www.studentlibrary.ru/book/ISBN978570
[0 OPTaHUYECKONH XUMUH JUISl PA3INIHBIX 3836880.html

KJIACCOB COSIMHEHHH : MeTo.. ykazanus / M. b.
Crenanos, JI. A. Xmapuesa, E. A. fxymesa, E.
B. Breictpumkas, A. M. T'omyGes. - Mocksa :
WznarensctBo MI'TY um. H. 3. baymana,
2013. - 69 c. - ISBN 978-5-7038-3688-0

6.2. Ilepuoanyeckue u3aanusi
1. XKypnan oprannueckoit xumuu. CI16.: Hayka. ISSN (PRINT): 0514-7492. mnakT-haktop
(PUHLI): 0,848

6.3. UuTepHET-pecypcebl

1. https://www.chem21.info/info/1920487/
2. https://wiki2.org/ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

Jlia peanu3zanuy JAaHHON AUCLMILIMHBI UMEIOTCS CIEMalIbHbIE TIOMEUIEHUS AJIs IPOBEICHUS
3aHATUHM JISKHUOHHOI'O THIA, OCHAIIEHHBIE MYJIbTUMEIUHHBIM o0opynoBaHueM. JlaGopaTtopHble
paboTHI MPOBOASATCS B CIIEHUAIN3UPOBAHHON JIAOOPATOPUHN OPTaHUYECKONH XUMUH.

JlaGopatopusi OpPraHMYeCKOW XHMMHUHM OCHAIEHAa CIEAYIOIIUM O0OpyAOBaHMEM: HIKad
BRITsDKHOW; mkad cymwieHbii  1IC-80-01 CIIY; pedpakromerp WPD-454 B2M; Becs,
anamutnueckue SCL 150; mpubop BakyymHoro ¢uistpoBanus [IB® 35-HB; konbOonarpeBatenu
LOIP LH-250; Ganst macisiHO-TIecuaHasl JJIEKTpUYECKas; OaHs sl Topsdero (QiIbTPOBAHHMS;
tepmoctaT LW-4; romorenuzatop MPW-324; yctpolicTBO NpOCYIIMBaHHUS XMUMHYECKON MOCYIbI
OKPOC 2000; KOMITJIEKT XUMUYECKON MOCY/Abl U PEAKTUBBI.

IlepeyeHp wuMeromierocss JMIEH3UOHHOTO MporpamMmHoro obGecneuenus: Windows 7;

Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 65902316


https://www.studentlibrary.ru/book/ISBN9785001018957.html
https://www.studentlibrary.ru/book/ISBN9785001018957.html
https://www.studentlibrary.ru/book/ISBN9785703836880.html
https://www.studentlibrary.ru/book/ISBN9785703836880.html
https://www.chem21.info/info/1920487/
https://wiki2.org/ru
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PaGouyro nporpammy cocrasun Epmonaesa E.B.. nonent %

(PHO, nomkHOCTS, MOAMHCH)

72
Penienzent /
(mpeacrasuTens paGoroaarens) rer.aupekrop 000 «mactIIVy PomaHoB LB W i

(mecTo paoTsl, nomkHOCTH, PHO, MO JITTHCB) =

ITporpamma pacemoTpera i 010GpeHa Ha 3aceanmy KadeIpbl XAMUYECKHX TeXHOIOTH

Ipotokon Ne 08 0122 05,22 rona
3asenyrommit kadgenpoit XT ITanos FO.T.

(®HO, noanuce) /N

Paboyas nporpamma pacemotpena u ono6pena

Ha 3aCe/laHnH y4e0HO-MeTOAMYECKOH KoMucCcHH Hanpasierns 18.03.01 XuMudeckas TeXHOMOrys
IIpotokonNe _ ©2 ot 2305, 22 rona

IIpencenarens komuccuu [anos FO.T., 3as.xadenpoit XT WA

(®UO, nomxHocTS, nonn&ﬂj
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JIMCT IEPEYTBEPXJIEHUSA
PABOYEM ITPOI'PAMMBI JUCHUIIIUHBI

Pabouas nmporpamma ogoOpena ua 20 /20 y4eOHBIii To/1a

[Tpotoxon 3acenanust kagenpnl Ne oT rojaa

3aBenyromuit kadeapoit [Tanos 1O.T.
Pabouas nporpamma ogo0pena Ha 20 /20 yueOHBbII Toaa

[Tporokon 3acenanust kKageapnl Ne OT roaa

3aBenyromnuii kageapoit ITanos 10.T.
Pabouas mporpamma ogobpena Ha 20 /20 y4eOHBIN Toaa

[Tporoxon 3aceqanus kadeapnl Ne oT roja

3aBenyronmii kKageapoit [Manos 10.T.
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JIMCT PETUCTPAIIMM U3MEHEHUM
B pabo4yro MporpamMmy AUCIUTUTHHBI Opeanuueckas Xumus
00pa3zoBaTebHON NPOrpaMMbl HaNTpaBiIeHU OATOTOBKH 18.03.01. Xumuueckas mexnonozust,

HAIPAaBJICHHOCTb: Texnonozus u nepepabomka nonumepos (baxanaspuam)

Howmep BreceHs! n3MEHEHUS B 9aCcTH/pa3Ieibl Hcnonuurens OcHoBanme
U3MEHEHUS paboueil mporpaMmsl 014(0) (HOMep 1 AaTa mpOTOKONIA
3acenanusi Kadepbl)
1
2
3aBenyrommii kKageapoit / Manos 10.T.

Toonucw QU0




