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PaGouas IporpaMMa COCTaBlieHa ¢ yueToMm TpeGoBaHnii PenepanbHOro rocyAapCTBeH-
HOTO 00pa30BaTeNIbHOTO CTaHJapTa BhICUIEr0 OOpa3soBaHMA IO HANPABICHHIO NOATOTOBKH
18.03.02 «3nuepzo- u pecypcocbepezaiousue nPORECcsl 6 XUMUHECKOU MEXHON02UY, Hegpme-
xumuu u Guomexnonozuu (yposenv Oaxanaspuama)y (Ipuxas Munobpnayku Poccuu om
12.03.2015 Ne 227) Ha OCHOBaHMHU YTBEP)KACHHOrO y4eOHOro IUIaHa u NIPUMEPHO# TPOrpaMMBl
o aucuuruiuee. IIporpamma nepepaGorana uis 6akanaBpoB NpuemMa ,2015,2016,2017 rona.

Tunosas nporpamma 1o aucuurinne 51.5.10 «Opeanudeckas xumusiy» OTCYTCTBYET.

Pa3paGoTunKu MporpaMMBl:

JIOLEHT W’/ [lamcytmunosa JLIL.

PaGouas mporpamMma paccMOTpeHa 1 000peHa Ha 3acelaHiu kadenpel «Opzanuyeckou  Xu-

3.3
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muuy, MPOTOKOJ OT /// //0

3aB. kadeapoit Cunsius O.I'

COI' TIACOBAHO

IIpOTOKOJ 3ace/laHusl METOIUYECKOH KOMUCCHH HHCmumyma Xumu4ecko2o u HeghmAHo20
Mawunocmpoenus, Mexanuyeckozo axkyromema, peau3yiomero noaroToBKy obpa3zoBa-

TEJBHOW MPOrpaMMBI ordl. /. /A.2017 r. Ne L
[Ipencenaresb KOMUCCHH,

JloueHT IaBpuioB A.B.

YTBEPXJIEHO

TIpoTOKOI 3acelaHus METOMUeckol Komuccnn MHCTUTYTa He(TH, XUMUH U HAHOTEX-
nonorun (MHXH ) ®akynsrera HeQTH U Heq)Texnmun (d)HHX) K KOTOPOMY OTHOCHTCS Ka-
denpa - paspaborunk PIT ot 2142 2017r. No

l'Ipe,ucezlaTenb KOMHCCHH,

npogeccop Bamkupuesa H.IO.

Hauansauk YMIL{ Kuraena JLA.




1. Ilenu oceéoenusn oucuuniumnsl

Lensimu ocBoeHust TUCHUIUINHBL 51.5. 10 « Opeanuueckas xumusy sSBISIIOTCA:
a) opmuposanue CUCMEMHBIX 3HAHUL MeoPemudecKux OCHO8 OpP2aHUYeCcKOU XUMUU

0J151 peulerusi OaKaiaspamu Ha ux 0CHO8e NPOGHecCUOHANIbHbIX 3A0al,

6) popmuposanue cucmemvl 3HAHUL O MEMOOAX CUHME3A, PUIUYECKUX U XUMUYECKUX
CBOUCMBAX Y2N1e8000P0008,

8) npuobpemenue NPAKMU4eCcKUx Ha8blK08 N0 8blOCNIeHUI0, OUUCMKe U UQeHMuUDUKayuu

Op2caHU4YeCKUx seuecmsa.

2. Mecmo oucyunaunst ¢ cmpykmype OOII BI10

HNucturinmuna b1.5.10 «Opeanuveckas xumusi» OTHOCUTCS K 6306801 9aCTH Mamemamu-
yeckozo u ecmecmeenno-rnayunozo ukiaa OOIl u popmupyer y 6akagaBpoB MO HANPABICHUIO
noAroToBku 18.03.02 «Duepeo- u pecypcocbepezarowjue npoyeccobl 8 XUMUYECKOU MeXHOI0-
euu, Hegpmexumuu u OUOMEXHONIO2UU (PAYUOHATbHOE NPUPOOONONL306AHUE)» HAOOp CIICIH-
aIbHBIX 3HAHUW U KOMIIETCHITUH, HEOOXOAMMBIX ISl BBITIOJIHEHUS HAYYHO-UCCIe008AMENbCKOU
U UHHOBAYUOHHOU, U NPOU3BOOCHIBEHHO-MEXHOI02UYECKOU NPOheCcCUOHATbHOU OesmelbHO-
cmu.

Jlyist ycrienmrHoro OCBOCHUS TUCHUIUIUHBL B1.B. 10 « Opeanuyeckas xumusy 6axaiasp mo
HarpaBJieHUI0 oaAroToBku 18.03.02 «Duepeo- u pecypcocbepecarowue npoyeccol 8 xumuie-
CKOU MexHoN02ul, Hegpmexumuu u OuomexHonro2uu (PAYuoHaIbHOEe NPUPOOONOIb308AHUE)»
JOJKEH OCBOUThH MaTepual MpeAleCTBYIOMNX TUCIUILINH:

@) 8blCULas MAMEMAMUKA,
0) ¢usuxa,

8) 00WAsL U HEOPCAHUYECKAsl XUMUSL.

HNucuunnuna b51.5.10 «Opeanuueckas xumusy SBISETCS TPEANISCTBYIONIEH U HE0OXO-
JIMa JUISL YCIIEIITHOI'0 YCBOECHUS IMOCHEAYIOMINX JUCLIUITIVH

a) [lononnumenvHule 21a6bl OPeAHUYECKOU XUMUU
6) IIpuknaounas xumus
8) Peakyuonuas cnocobHOCMb XUMUYECKUX COeOUHEHUL
2) Xumus negpmu
0) Cuipbesbie pecypcvl XUMUYECKOU MEXHOI02UU
e) Obwasn xumuueckas mexHoa02usl
orc) [Ipomvlusnennas sKono2ust
3) OCHOBbI KAMANU3A 8 XUMUYECKOL MeXHON02UU
u) Kamanusz u mexanuzmvl XuMu4eckux peaxyuil
k) IlepcnekmusHble Xumuueckue mexHoaio2uu Hegpmenepepabomxu
1) Dkonozus



3HaHus, MOJYYEHHbIE [TPU U3YYEHUU NTUCUUILUINHBL B1.b.10 « Opeanuueckas xumusy Mo-
T'yT OBITh WCIIOIB30BAHBI MPU TMPOXOKICHUU VUEOHOU, NPOU3BOOCMBEHHOU, NPeOOUNnIOMHOU
MIPAKTHK ¥ BBITOJIHEHUH BBITYCKHBIX KBATM(UKAIMOHHBIX Pa0OT 110 HAIIPABJICHHUIO TIOITOTOBKH
18.03.02 «Dmuepeo- u pecypcocobepezaroujue npoyeccot 8 XUMULECKOU MEXHON02UU, Hepmexu-

MUY U GUOMeEXHON02UU (PAYUOHATILHOE NPUPOOONONIb30B8AHUE)Y.

3. Komnemenyuu odyuarowezocs, popmupyemoie 6 pe3yiomame 0C60eHUA OUCUUN-
JIUHbL

1. OIIK-2. CrnocoGHOCTh UCIIONIB30BAaTh OCHOBHBIE 3aKOHBI €CTE€CTBEHHOHAYUHBIX JIHC-
LIUIUTMH B TPO(ECCHOHANTBHOM JeATETbHOCTH, MPUMEHSITh METOAbl MAaTEMATHUYECKOTO aHAIN3a
Y MOJIETTUPOBAHUS, TEOPETUIECKOTO 1 SKCIIEPUMEHTATBLHOTO UCCIIE0BAHMUS,

2. OIIK-3. CriocoOHOCTh HCIOIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI IS

ITOHUMAaHHMs OKPYKAIOIIET0 MUpPa U SIBJICHUN ITPUPOJIBI.

B pe3ynomame oceoenun oucyuniunvl 00yuarouuiica 001)4cen:

1) 3namy:
a) MPUHITUTIBI KJIACCU(DUKAIIMN ¥ HOMEHKIIATypy OPTaHUYECKUX COCTUHEHUH;
0) cTpoeHUE OPraHUYECKUX COSTUHEHUI;
B) KJIacCU(UKAIMIO OPTAHUYECKUX PEaAKITUi;
I') CBOHCTBa OCHOBHBIX KJIACCOB OPTaHUYECKUX COCJTMHCHHUIA,

,Z[) OCHOBHBIC MCTOAbI CHHTC3a OPIraHNYCCKUX COCHHHGHHﬁ.

2) Ymems:
a) MPOBECTH aHAJIM3 OPTaHUYECKOTO COSAMHCHUS C UCIIOJIb30BAHUEM XUMUYCCKHUX H

(1)I/I3I/IKO-XI/IMI/ILICCKI/IX METOJ0B aHaJIu3a,

3) Braoems:
a) SKCIIEPUMEHTATBHBIMA METOIAMH OYHCTKH ¥ OTpeeTIeHUs] (PU3UKO-XUMUIECKUX

CBOMCTB OpTaHUYCCKUX COGHHHCHHﬁ.



4. Cmpykmypa u cooepicanue oucyuniunst «OpzanuuecKkas Xumus,

Hucuurnuna b1.5.10 «Opeanuveckas xumusy usydaerca Ha 1 u 2 xkypce Bo 2 u 3 ceme-
ctpax. O061mas TpyI0eMKOCTh TUCIHUIUIMHBI COCTaBIsAeT 5 3aueTHbIX enununl, 180 yacos.

Tpynoemkocts nuctuuIuinebl 51.5.10 « Opeanuyeckas xumus» BO BTOPOM CEMECTPE CO-

CTaBJISIET /2 yaca Wid 2 3a4€THBIE €IUHUALIBI:

Buabl yuedHoii
paﬁOTbI Ol.leHO‘lHLle cpeacTBa IJisl IPpOBEACHUSA NMPoO-
E (B qacax) Me)l(yTO‘{HOﬁ aTTeCTAalluM 10 pa3aejamM
n/m Pasnes AucuMnIuHbI g Cemunap
% (IIpaxtu- |JIado-
© Yeckue | pa-
Jlexuuu| 3anstus, | Top- | CPC

aadopa- | Hble

TOpHBIE | pa-

NpaKTH- | 0OTHI

KYMBbI)

1 | 1. Bsenenue B op-| 2 3 - 18 | 12 | Cobeceoosanue no paszoeny oucyun-
TaHUYECKYIO0 XMMHIO aunvt Ne 1. Konmpoavhas paboma

2 | 2. Amudaruueckue | 2 6 - - | 12 | M 1 no pazoenam oucyunnunor Ne 1-
YTJIEBOJIOPOIBI 2. CPC no paszoenam oucyuniutvl

No 1-2.

3 | 3. Huxnwueckue yr- | 2 9 - - | 12 | Kommponvuas paboma Ne 2 no pasz-
JIEBOJOPO/IBI. Te- oeny oucyunaunvl Ne 3. CPC no pas-
TEPOLIMKJIBI oeny oucyunaunsvl No 3.

Bcero 18 - 18 | 36
®dopma arrecTanuu 3auem no pazoenam oucyuniunvl No
1-3

OO6m1as Tpy10eMKOCTh TUCHUIUIMHBI B1.B. 10 « Opeanuueckas xumus» Ha 2 xypce (3 ce-

MecTp) coctapisieT 108 vac unu 3 3aueTHbIE €AUHUIIBL:

Buasbl yuebHoit OueHoYHBbIE CpeICTBA s
padoThI NMpoBeIeHUsI TPOMEKYTOY-

n/n Pazpen aucuunianHel (B yacax) HOM aTTecTallUM MO pa3-

neJiam
? Cemu-
S Hap IaGo-
3 (TIpak- | pa-
Jlek-| THye- | TOp- CPC
I CKue HbIE
3aHsi- | pa-
THA, |0OTHI
mabopa-
TOpPHBbIE
MPaKTHA
KYMBbI)

1 4. Xwumusa  kuciopojaco- | 3 | 6 - 18 12 Cobecedosanue no pas-
JepoKaInx COETMHEHUI deny oucyuniunsvt No 4.
(ctupThl, (HEHOJBI, MPOCTHIC Koumponvnas paboma
abupsl, KapOOHUIBHBIE W Ne 3 no pazoeny oucyu-




KapOOKCHJIbHBIE ~ COEIHMHE- naunvt Ne 4. CPC no
HUS) pazoeny  OUCYUNTUHDBL
Ne 4,

2 | 5. Xumusa azorcoaepxkamux | 3 | 6 - - 12 CobeceoosaHue
COCIMHEHUN (aMHUHBI, HUT- no pazoeny OUCYunIuHbl
pOCOeMHEHHs, a30-, Jua- Ne 5. Koumponvuas pa-
30COCIMHEHUS, COJIU JTUA30- boma Ne 3 no pazdenam
HUS) oucyuniunvt  Ne  5-6.

3 | 6. Xumust coenuHeHmii co | 3 | 6 - - 12 CPC no pazoenram Ouc-
CMEIIaHHBIMH  (DYHKIHUSAMHU yunaunwvt Ne 5-6.
(oKcH-, OKCO-, aMHUHOKHC-

JIOTBI, YTIICBOJIBI)
Bcero 18 - 18 36
dopma aTTecranuu Oxzamen no pazoenam
oucyunaunvr Ne (4-6) -
36 uvac

5. Codeporcanue nNeKYUOHHBIX 3AHAMUL NO mMemam C yKazaHueM (GOpMUPYEMBIX KOM-
NIETCHIIUH ¥ UCIIOJIb3YEMBIX WHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHMA

[IpoBeneHne JNEKIMOHHBIX 3aHATUN MO AucuuIuimHe B1.5.10 «Opeanuueckas xumusy
Ha NepBoM Kypce (2 cemecTp) 3amaaHupoBaHo B oobeme 0,5 3aueTHbix eaunui (18 gac). Co-

Jiep’KaHue JIEKIIMOHHBIX 3aHATUN AJI1 BTOPOTO CEMECTpa 10 TeMaM € yKazaHueM gopmupye-

MbIX KOMHCTGHHI/II‘/'I " UCIIOJIB3YCMBIX HMHHOBAIIMOHHBIX O6pa3OBaTeJIBHBIX TEXHOJIOTUH.

Usl OpraHuye-
CKMX CTpPOCHMI
0 HX CTPYK-
Type W TO Xa-
paxtepy QyHK-
IMOHAIBHOMN

rpynnsl.  Oc-
HOBBI  TEOpUU

KOBAJICHTHOU

HbIX opOuTaneil. [I[pyHINMI HAaUMEHBIIEro OTTal-
KUBaHMSI AIEKTPOHHBIX map. CTepeoxumusi aToma
yrieposaa B sp -, sp’- u sp-cocrostHuAX. OOpazo-
BAHME U CTPOCHUE G- U T- KOBAJIECHTHBIX CBS3EH.

Tunsl paspsiBa KOBaJEHTHBIX cBs3el. [Ipomexy-
TOYHBbIE YAaCTHIIBI: YTJIEBOJOPOJHBIE paJUKalbl,
KapOKaTHOHBI, KapOaHUOHBI. Pspl cTabuiabHOCTH
JUIS HUX. ODJIEKTpOHHBIE 3(D(PEKTH B MOJIEKYJIax
OpraHMYECKUX COEAMHEHUN (MHIYKTHBHBIH, Me-

Ne Dop-
n/n Paznen % Kpatkoe conep:xkanue Mupye-
JAUCHMII- g Tema JICKIHIHOHHOI'0 MbI¢
JIMHBI =) 3aHATHUSA KOMIIe-
TCHIIHHA
1 2 3 4 5 6
1 [1. Bse-| 2| Jlexuus 1. [Mpenmer opranmveckoit xumun. [lpuwamuer BbI- |OITK-2
JleHuEe B [Ipeamer opra- | geneHus opraHuyeckod Xumuu B oTaenbHyro |OITK-3
OpraHu- HUYECKOM XMW- | HayKy.  Teopuss ~ XMMHYECKOTO  CTPOEHUSA
YECKYIO muu.  Teopusa | A.M.bytnepoBa u €€ peBOIIOLIMOHHOE 3HAYEHHE
XUMHUIO XUMHYECKOTO JUISL pa3BUTHS OpraHn4yeckod xumuu. Poib opra-
ctpoeHuss A.M. | HUUECKOM XMMHHM B HAyYHO-TEXHMUYECKOM IIpO-
bytnepoga. rpecce.
2 | Jlexuus 2. [Tpupona xoBajeHTHOW XMMUYECKO# cBsi3u B op- |OIIK-2
Knaccuduka- TaHWYECKUX CoequHeHusX. [ mopummzamus atom- |OITK-3




CBS3U. 30MepHbI). CaMONpOU3BOJIbHBIE MPEBpAILECHUS
CBOOOJIHBIX pauKaJIOB (PeKOMOMHAIMS, TUCTIPO-
HNOPIIMOHUPOBAHUE, pacmaj 1o B-CBs3u).
Jlexus 3. Knaccudukanusi opranmdeckux peakuii mo xa- |OIIK-2
Knaccuduka- pakTepy mpeBpaieHus cyoctpara: peakmuu npu- |OITK-3
Iy opranuye- | coenuHeHus (A), 3amenieHus (S), STUMUHAPOBA-
ckux peakuuil. | Hua (E), wu3omepusanuu, NEpULUKINYECKUE
Kucnotsr u oc- | (UUKIONPUCOECTUHEHUS U IIEKTPOLMKINYECKHUE).
HOBaHUSI B oOp- | Kimaccupukanuss opraHM4eckux peaknuid Ccro-
TaHUYEeCKOM coOy pa3pblBa XUMHUYECKOHN CBA3M (FOMOJIUTHYE-
XUMUU. CKHE U TeTepoJuTHYECKHE). J[Ba BUJIa peareHTOB
B MOHHBIX peaknusax— Hykiaeopuiasl (NU) u aiek-
tpodumisl (E). O600menHbie OyKkBeHHBIE 0003HA-
yerust peakiuit: Ag, Ag, An, Sr, Sn, Sg; Snl |
SN2. Teopust bpencrena. Teopust KHCIOT U OCHO-
BaHMi JIprouca.
2. VYrie- Jlekmus 4. Homenknarypa ankaHOB M alKHIbHBIX panuka- |OIIK-2
BOJIO- Ankanbel. ®u- | 10B. DIEKTPOHHOE M TPOCTpaHCTBEHHOE cTpoe- |OIIK-3
POJIBI 3U4YecKue CBOM- | HUe ankaHoB. JlabopaTopHbie crocoObl Moyye-
anudaru- CTBa HACBIUIEH- | HUA AJKaHOB: T'MJIPUPOBAHUE AJIKEHOB, U3 rajlo-
YecKue HBIX YIJIEBOJO- | TEHOMPOU3BOIHBIX MO peakuuu Bropia, criasie-
ponoB. XUMHU- | HUE COJIeH OAHOOCHOBHBIX KapOOHOBBIX KHCJIOT
YecKHe  CBOM- | CO IIEI0YaMH; SJIEKTPOXUMHUUECKUI CHHTES.
CTBa AJIKAHOB. XuMuyeckue cBoiicTBa ankaHoB. CBS3b HallpaBs-
JICHUS peakluid 3aMelIeHUs] BOJIOPO/Ia B ajKaHAX
CO CBOMCTBaMH NPOMEXYTOUYHBIX YaCTHUIl - paju-
KanoB. MexanusM (Sg) peakuuu TrajioreHupoBa-
Hus. Peakuunu OpoMupoOBaHUS, OKHUCICHHS, HUT-
poBanus (o KonoBanoBy u mapodasznoe). M3o-
Mepu3alys 1 nukioapomaTtusanus. Kpekuxr.
Jlexuus 5. Obmas ¢opmyna u romonorudeckui psn anke- |OITK-2
Anxensl.  Jlue-| HOB. HoMenknatypa. CtpykrypHas u mnpoctpaH- |OITK-3
HOBBIE  YIJIEBO-| CTBEHHas (LUC- / TpaHC-) M30MEpHUsl B aJKEHaXx.
nopoxsl.  ®usn-| sp>- THOPHIHOE COCTOSHHE aToMa Yriepoja B
YECKUe CBOM-| aJIKCHAaX. OJEKTPOHHOE M IPOCTPAaHCTBEHHOE
cTBa. XHMHYE-| CTPOEHHUE YIUIEPOJ — YIVIEPOAHOW JBOMHOU CBSI3U

CKHE CBOICTBA.

B ankeHax. [IpoMbllluleHHBIE CHOCOOBI MOJydYe-
HUSl aJIKEHOB: KaTaJUTHYecKas JeTruApOreHu3a-
M M KPEKUHI aJIKaHOB; YaCTUYHOE THJIPUPOBa-
HUE areTwieHa. JlabopaTtopHbie CIIOCOOBI MOMY-
YeHUs! aJKEHOB: JIETUApATalUs CIUPTOB, JETUI-
porajioreHupoBaHHe aKwiIranoreHuaoB. [IpaBumo
A.M.3aiinieBa 1 ero COBpeMeHHasl TpakToBKa. [le-
raJIOTeHUPOBAHUE JTUTAJOTEHUI0B. XUMHUYECKHE
cBOMcCTBa alikeHOB: CpaBHUTENbHAs XapaKTepu-
CTHUKa CBOWCTB JJICKTPOHOB G- M T-CBsizeil. ['mn-
pUpPOBaHUE; NPUCOEANHEHNE TaJION€HOB, rajore-
HOBOJIOPOJIOB, CEPHOM KHUCIOTHI, BOAbLI. Mexa-
HU3M peaKIH 3JIEKTPOPUIBHOTO MPUCOETUHE-
Hus (Ag) no nBoitHoOM cBsi3u. [IpaBuio Mapkos-
HUKOBAa U €ro COBpeMeHHas TpakToBka. [lepok-
cunabelii 3dgdexkr Kapama u ero oObICHEHHE.
OxucneHne ajJKeHOB B MATKMX U JKECTKUX YCJO-
BUSAX, B MPHUCYTCTBUU CEpeOPSHOro KaTalusa-




TOpa, 030HOJU3. Peakiuu 3amelieHus: B ajiniib-
HOE TOJI0)KEHUE, TTOHITHE O CTPOCHUHU U CBOMCT-
BaxX aJUIMIBHOTO panukana. [lonmumepuszanus an-
KEHOB, CTENEeHb MoJauMepu3annu. PagukaibHbIi 1
VMOHHBIN (KaTHMOHHBIM, AHUOHHBIM) MEXaHU3MBbI
LETTHOW MOJIUMEPU3ALINH.

Tunel TUEHOBBIX YIIEBOJOPOAOB (C KyMYJIHUpPO-
BAHHBIMH, COMNPSHKEHHBIMA W M30JUPOBAHHBIMHU
JNBOMHBIMU  cBsi3siMu). Homenknatypa. Diek-
TPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJie-
Kyl JIMEHOB C KYMYJIMPOBAHHBIMM U COMpSIKE-
HBIMU JIBOMHBIMU CBA3AMHU. [loHsATHE O compsixke-
HUM. JIMeHbl ¢ KyMYJIMPOBAHHBIMH JBOMHBIMHU
CBSI3SIMH: TIOJTy4eHUE (IeTraloreHupOBaHUEM (., [3-
JTUTAIOTCHAUTMIBHBIX COCAMHEHUN ITMHKOM) |
XMMUYECKHE CBOMCTBA (MPUCOEIUHEHUE rajore-
HOB, TaJIOTEHOBOIOPOJIOB, BOJIBI).

JlveHbl C CONpSIKEHHBIMU JBOMHBIMU CBSI3SIMU:
nojlyueHue (IeruapupoBaHueM OyTaHa; M3 3Ta-
Hoya o Meroxy JlebGenema; merunmparainueit Oy-
TaHMOJIOB; MOJy4YeHne OyTaaueHa 1 XJIoporpeHa
U3 aneruiieHa). XUMHUYECKHE CBOWCTBA COMps-
JKEHHBIX JIMCHOB: PEaKIHH 3JIEKTPOPUILHOTO
MPUCOCIUHEHHS (TaJOTE€HOB, TaJlOT€HOBOJOPO-
noB). Cxembl 1,2- u 1,4-ipucoeIMHCHUS; TTOHS-
THE O JISJTOKAIN30BAaHHOM aJTTUJILHOM KaTHOHE.

Jlekmus 6.
AJIKVHBI.

Homenxkmarypa. M3omepusa. dusnueckue CBOM-
ctBa. CtpoeHue ankuHOB. sp-I ubpuaHOE cocTos-
HUE aTOMa YIJIEpOJa, AIEKTPOOTPHULATEIbLHOCTh
aToMa YIJiepoJia B COCTOSIHUM SP-THOpUIAU3AIIH.
XapakTepucTuku n-cBsa3u U c-cszent C-C u C-H.
XUMHYECKUE CBOMCTBA AJIKMHOB. Peakumu mnpu-
coenquHenus. ['mppupoBanue. CpaBHEHHE peak-
IIMOHHOM CIIOCOOHOCTH AJIKMHOB U aJIKE€HOB. Pe-
aKIUHU JEKTPOPUIBHOTO MPUCOEIUHEHUS: rajo-
TeHUpOBaHUE, THporajiorenuposanue. ['uapara-
s (peakuus Kydeposa). Peakiuu Hykiaeopuib-
HOTO TPUCOEIMHEHUS: CHHWIBHON KHCIOTHI,
CIHMPTOB, KapOOHOBBIX KUCIIOT. IIpoMblNIeHHBIE
CHUHTE3bl Ha OCHOBE alleTuJeHa (BUHUJIMPOBa-
HUE), MOIY4YEHHUE: XJIOPUCTOrO BHHMIIA, aKPHIIO-
HUTpUJIA, BUHWIALIETaTa U WX MOJUMEpU3alMsl.
Anxunbl B kauectBe C-H — xucinor: peakuuu 3a-
MEILIEHUSI aTOMa BOJIOPOJa MPHU TPOWHOU CBSI3U C
oOpa3oBaHHeM aleTWIeHUA0B. Peakuuu areru-
JICHUIOB KaK HYKJIEO(HUIIOB: MPUCOEIUHEHUE K
KapOOHMJIBHBIM CO€IMHEHHsIM. Peakiuu oauro-
MepH3aly aleTHJIeHa: JTUMepU3alus U HUKIOT-
pUMepH3alMsl U HUKIOTETpaMepU3alusl.

OIIK-2
OIIK-3

3. Vrue-
BOJIO-
POIBI
UKINYe-
CKHE.

Jlexmus 7.
[MuknoankaHsl.

Homenknarypa. Kondpopmarnuu uersipex-, MsATH-
U IIECTUWIEHHBIX KapOOIMKIOB. AKCHalbHbIE U
9KBaTOpHabHbIE CBA3M. llonmydeHnue nukioanka-
HOB: a) TUApUpoBaHHe OeH30ja; 0) LMKIONPH-
COEMHEHHUE. DIIEKTPOHHOE U IMPOCTPAHCTBEHHOE

OIIK-2
OIIK-3




I'erepo-
LUKIJIBI.

CTPOCHHE MOJICKYJIBl IMKJIONPOINaHa. YTJIOBbIE
(baiiepa) HanpspKkeHHs, TEUCTBYIOIINE B MOJICKY-
JaxX MajblX (TpeX M YETBIPEXWIECHHBIX) LUKIIOA-
kaHoB. [lonydyeHue HUKIIOANKaHOB: a) U3 AUTaJIo-
TeHOIPOU3BOIHBIX; 0) MUPOIHU30M COJIEH AUKap-
OOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA LIUKJIIO-
ankaHoB. OCOOCHHOCTH CBOMCTB MajbIX U 0OJb-
mUx (OSTH ¥ LIEeCTUWIEeHHbIX) LUKIoB. «Hena-
CBIICHHOCTh» MaJIbIX HUKIOB. CBS3b MEXIY
CTPOCHHEM U PEAKIIMOHHON CIOCOOHOCTBIO IHK-
J0aNKaHOB. XMUMUYECKOE MOBEIECHUE LIUKIIOAJIKA-
HOB B 3aBHCHMOCTH OT pa3MepoB IIMKJIA B Peak-
LIUSAX TUAPUPOBAHMS, C raJlOT€HaMH, THIPOrajo-
TeHUPOBAHUS, OKUCIICHHUSL.

Jlexuus 8.
Apomaruue-
CKHE YTJIEBOJIO-
POJIBL.

I'omonoruyeckuii psn, U30Mepusi, HOMEHKIJIATYpa
romosioroB Oenzomna. [IpeacraBurenu apomatuye-
CKUX yriieBofopoJoB. [lonyuenue 6eH3oma u ero
TOMOJIOTOB U3 aleTHJICHA, JEerHIPOLUKIN3auen
reKkcaHa W renTasa, JA€THApUPOBaHUE LIMKIIOAJIKa-
HOB. [IpUuuHBI BBIICICHUS apOMATUYECKUX yTJIe-
BOJIOPOJIOB B 0c00ObIi psia. [lonstue 06 apomaru-
YECKOM XapakTepe. DJIEKTPOHHOE U MPOCTPAHCT-
BEHHOE CTpPOEHHUE MOJIEKYIbI OeH3ona. Kpurepun
apOMaTUYHOCTH OpraHuveckux coenuHeHui. [1o-
HATHE O HEOSH30WMIHBIX APOMATUYECKUX CHCTE-
Max. XMMHYECKHUE CBOMCTBa OEH305la U €ro ro-
MOJIOTOB: a) PEaKkIUu B SAPO: MPUCOEIUHEHUS
(ruapupoBaHMe, TallOTEHUPOBAHUE, O30HHUPOBA-
HUe); 0) peakuuu 3JIeKTPOPUIBLHOTO 3aMEelLeHUs
BOJIOpPOJIa B apoMaTU4YecKoM sape. MexaHusm
peaxIuu EeKTPOoPUILHOTO 3aMelnieHus (Sg); - u
6- KomIuiekchl. llpumepsl Sg peakuuit s OeH-
3051a (TaJIOTEHUPOBAHKE, ATKWIMPOBAHUE TIallo-
UIHBIMU QJKWJIAMH, aIlUIMPOBAHME, ATKUIUPO-
BaHUE aJKeHaMH, HUTPOBaHHE, CYIb()OHUPOBa-
Hue). Ponp karanmzaropa (MCTOYHUKHU DIEKTPO-
(GWIBHBIX YacTUI]) B 3TUX peakuusax. lIpaBuma
OpUEHTAIH B PEAKIMIX MEKTPOPUIBHOIO 3aMe-
IIEHUs] BOJIOPOJAa B apOMATHYECKOM sape OeH-
3o0m1a. 3amecturenu [ u Il pona. MHAyKIMOHHBIN 1
corpspkeHus 3G GeKThl. AKTUBUPYIOIIEE U JIe3aK-
TUBUpYIOIlEE JEWCTBHE 3aMECTUTENEeH Ha CKO-
pocts peakuuil Sg. IIpumeps! Sg peakumil s
6en3zona ¢ 3amecturensmu | u Il poma. Hykneo-
¢wIbHOE 3aMelleHHe B apoMaTU4YecKOM sijpe
Oensona. Peakuuy mo OOKOBOM IIENMU alIKHIOEH-
30JI0B (QJIKWJIbHbIE, aJKEHUJIbHBIC, aIKUHUIIbHbIC
3aMECTUTENN): OKHUCIIEHUE, TajloreHUpOBaHUE,
MOJIMMEPHU3AIHSL.

Hagranun. Vcrounuku HadTanuHa. DIIEKTPOH-
HOE€ U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI.
OcoOEHHOCTH XMMHUYECKOTO TOBEACHHUS HadTa-
nuHa. Peaknum ruapupoBanus (ruapoHadra-
JTuHBI) U okucieHus ((ranmeBbiii anruapun). Pe-

OIIK-2
OIIK-3




aKIUU DJIEKTPOPHUIBHOIO 3aMelleHus B HadTa-
JUHE (rajJOreHUpPOBAaHUE, AIKWINPOBaHHE, allU-
JUpPOBaHUE, HUTPOBAHUE, CYIb(QOHUPOBAHHE).
[IpaBuna opueHTauMu B HaQTAIMHOBOM sjpe.
OcobeHHOCTH peakuuu CyibpupoBaHus HadTa-
JIMHA.
Judenwmn. [onyuenne u3 6eH30/1a U MO PEaAKINH
Bropua-®urtura. [loHaTHe 0 XUMHYECKUX CBOM-
CTBAaX - PEAKIHH DIEKTPOPHILHOTO 3aMEIICHHS
BOZIOpOJa B apomaruueckoM siape (SE), npeumy-
IIECTBEHHOE HAIIPABJICHUE 3aMEIlECHUS.
[omudpenunmeransl. Ilonydyenue u3 mo-
JUTaJIOT€HMETaHOB, U3 XJIOPUCTOro OeH3uIa.
Xumudeckue cBOMCTBa. [IpuunHBI BEICOKON MO~
BIDKHOCTH «METaHOBOIO» BOAOpoAa. Peakuuu
Tpu(pEeHWIMETaHa C HaTpUeM, aMMJIOM HaTpHs,
raJoreHUpoBaHus, okucieHus. I'ekcadenmisTas,
TpudenmnmermibHbIe  paaukansl. OOpa3oBaHue,
CTpOEHUE, CBOICTRA.
2 | Jlexkuus 9. Knaccudukanms. Ilatuwiennsie rerepounknsl | OITK-2
[ereponmkiel. | ¢ omHUM rerepoatoMoM (dypaH, Tnoden, mup- |OIIK-3
pox). IllecTuuneHHble TETEPOLMKIIBI C OJHUM
reTepoaToMoM (IMPHUAKH). DIEKTPOHHOE U IPO-
CTPAHCTBEHHOE  CTpPOEHHE MOJIEKYNl. Apoma-
TUYHOCTb. [ITHUIEHHBIE TE€TEPOLIUKIIBI C OJJHUM
rerepoaromoM. Ilonydenue ¢ypana, nuppoina,
THO(peHa W UX TOMOJIOroB u3 1,4-AMKETOHOB.
B3aumnble npeBpalieHusi reTepoIuKiIoB (peak-
mus FO.K.IOpreBa). Peakiuu snekrpoduinbHOro
3aMelIeHHs] BOJAOPOJa B TeTepOLUKIaX (HUTPO-
BaHHUe, CyJIb(OHUPOBAHHE, TIaJOrC€HUPOBAHUE,
anunupoBanue). Hampasnenue peakuuii 3ame-
LICHHUs TI0 OTHOILIEHUIO K rerepoaromy. Cpas-
HEHUE pPEeaKIMOHHOW crocoOHOocTH OeH3ona, S-
U 6- YJIEHHBIX TETEPOLMKIIOB B peaKIusaX Sg.
I'mppupoBanue.
[TupunnH. CpaBHEHHE OCHOBHOCTH NHPHUAMHA U
MATUWIEHHBIX TE€TEPOIMKIOB. [ uaprupoBanue nu-
punuHa. Peakiuu >neKTpoQHUIBHOTO 3aMeleHHs
B MNHPUINHE: HUTPOBaHHUE, CYIb(POHUPOBAHUE,
rajoreHupoBanue. Peaknum HyKI€0(pHIBHOTO
3aMelIeHNs] B MUPUJIMHE: aMUIUPOBaHUE, TUAPO-
KCWJIMPOBaHUE, AIKWIMPOBaHHUE (apHIIMpOBaHHE)
ankwi- (apwi-) autueM. HampaBnenue 3ameriie-
HUSL.

Bcero 18
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ACPKAHUC JICKIIUOHHBIX 3aHATUMN JJIsI TPETHETO CEMCCTpPA 110 TCMaM C YKa3aHHUCM (l)OpMI/Ipye-

MbIX KOMHCTCHHI/II\/'I N UCIIOJIB3YCMbIX HMHHOBAIITMOHHBIX O6paBOBaTeHBHBIX TEXHOJIOT U

CIHPTOB. 3aMelIeHne aToMa KHCIOpoaa KapOOHMIIb-
HOW rpynmbl (MIPUCOSANHEHUE — SIMMHHHPOBAHUE).
BsaumopeiictBue ¢ aMMuakoMm (00pa3oBaHre UMUHOB
U HUX TMOCIEIyIOIINe PeakKiHH), TUAPOKCUIAMHHOM
(oOpa3oBaHHE OKCHMOB, MX T€OMETPHUYECKAs W30Me-
pus, meperpymnnupoBka bekmana), ruapazuaom ( 00-
pa3oBaHKE TUIPA30HOB) U MeHTaxyopuaoM dochopa
(oOpa3oBaHHE T€MHHAIbHBIX JUTAIOTCHUIIOB). Pe-
aKIUu KapOOHWIBHBIX coequHeHni kak C-H kucnor.
[TomBMXKHOCTE aToMa BOIOpOJA Y O-YIIIEPOIHOTO
atoMa. ATNBJONBHAS W KPOTOHOBAs KOHJEHCAIUS
albAEerua0B. MeXaHu3M albIOJbHOM KOHJIEHCA-
ruu.BoccranoBnenne u ruapupoBanue. OKHCIICHUE

Ne Paszpnen Ya- | Tema Jek- Kparkoe conep:xanue Dop-
n/n AUCLHII- ChlI LHHOHHOIO0 MH-
JIMHBI 3aHATUA pyeMbie
KOMIIe-
TeHINH
1 2 3 4 5 6

1 4, Kwu-| 2 | Jexkuus OnHo- m MHoOroaroMuele cnupThl. Homenkiarypa, |OITK-2
ci0po- 1. n3omepus. XuMU4eckue cBoiicTBa. 3aBucumocthb ku- |OITK-3
cojep- CrupTel. | CIOTHBIX CBOMCTB OT cTpoeHus. Peakuuu co menou-
xKalue HBIMH METaJUIaMH; aHTHAPHUIAMH; allbICTHIaMU; KU-
OpraHu- CJI0TaMU (OPraHUYECKHMH, TaJlOr€HOBOJIOPOIHBIMU,

YecKue KHUCJIOPOJICO/IEPKALUMU HEOPTaHUYECKUMU); BHYT-

coeu- PUMOJIEKYJIIpHAasE UM MEXMOJIEKYJIIpHas Jerujapara-

HEHUS. 1S, PEAKIIMHU OKHCIECHMUSL.

2 |4, Ku-| 2 | Jlexkuus Howmenknarypa. Xumudeckue cBoicTBa. Peaxmun |OIIK-2
CJI0pOJI- 2. ®e- | GeHONBHOIO TUAPOKCUIA: KUCIOTHBIE cBoiicTBa ¢e- |OIIK-3
couep- HOJIBI. HOJIa (JeOKAIM30BaHHBIM aHUOH, (HeHOsAThI), O-a-
xKarue KuiaupoBaHue, O-allMIUpOBaHUE, BOCCTAHOBJICHHUE.
OpraHu- deHombl B KayecTBe cIadbIx HyKiIeopuioB. Peakium
4yecKue 3NIeKpO(UIBHOTO 3aMEIleHUs] B apOMaTHYECKOM
coequ- KoJblle (DEHOJIOB. AKTHBHpPYIOIIEE ACUCTBUE THUIPO-

HEHMUS. KCWIbHOM rpymnmnbl. bpoMupoBaHue, aelcTBUE KOH-
[EHTPUPOBAHHON U pa30aBICHHON a30THOW KUCJIOTHI,
cynbupoBanue ¢enona. Ilomydyenue ¢enon-gpop-
ManbJeruaHoi cMmounbl. Okucnenue Qenona. I'mapu-
poBaHue (eHosia. MHOroaToMHbIe (PEHOJIBI: MUPOKA-

TE€XHWH, PE30PLUH, IMAPOXUHOH, nuporamion. Ilomy-
YEeHHE U IPUMEHEHHUE.

3 4. Ku-| 2 | Jlekuus Anpnerunsl u ketoHsl. Homenknarypa. Crpoenue u |OIIK-2
CII0pOJ- 3. Kap6o- | xapakrepuctuka KapOOHWIbHOM rpymmel. Xumuye- |OIIK-3
cozep- HUJIBHBIE | CKH€ cBoMcTBa. CpaBHEHHME PEAKIMOHHOM Croco0-

Kallue COEUHE- | HOCTH AJIbJETHIOB U KETOHOB B PEAKLUAX HYKIIEO-

OpraHu- HUs ¢unbHOrO NMpucoearHeHus. [Ipumepsl peakuuy HyK-

4eCKUe J1€0(UIBHOTO TPHUCOEAUHEHHUS] 1O KapOOHMUIBHOMN

coenu- rpynne: MNpUCOETUHEHHE CUHWIBHON KHCIOTHI (Me-

HEHUS. XaHu3M), Oucynbdura-Na, peaktuBoB ['punbspa,




IBJETUOB: peakius cepeOpsiHoro 3epkana. Okuc-
JICHHE KETOHOB B JKECTKHX ycJioBHsX. Peakuus Kan-
Hnuuapo. HOJII/IMepI/BaI_II/ISI AJIBACTUI0B: TpI/IOKCI/IMe-
TUJIEH, TapadopM, NapayibIeTU/I.

4. Ku-
CIIOPO/I-
coJep-
JKalue
OpraHHu-
yecKue
coeau-
HEHHSL.

Jlexmus

4. Ilpe-
JIeJIbHBIE
OJHOOC-
HOBHBIE
KHCJIOTBI

Homenkiatypa. M3omepus. ®Pusnueckue CBOMCTBA,
BOJIOPOJHBIE CBS3M M UX BIMSIHHE Ha (U3UYECKUE
cBoiictBa. CTpoeHne KapOOKCHIBHOU Tpymibl. Pe3o-
HAHCHO-CTAOUJIM3UPOBAHHBIN  aHWOH.XHMHUYECKHE
cBoMcTBa. KHCIOTHBIE CBOMCTBA: AMCCOIIMAIUS, Jc-
JIOKQJIM30BAHHOE COMPSHKEHHOE OCHOBAHUE, BIMSHUE
3aMECTUTENIEH Ha €ro ycToM4uBOCTH M Ha pK, Ku-
cinotel. Comu. CtpoeHue (IenoKaIM30BaHHBIN aHU-
oH). IIpou3BoaHbIle KapOOHOBBIX KHUCIOT. Peaknumn
co criuptamu (dTepuduKaimsi), aMMAIaKoM U aMHHa-
MU 1ipu HarpeBaHud. CrokHble 3(DUPBI U aMHIIBI
KapOOHOBBIX KHUCIOT. ClioKHbIE 3(HUPHI  BBICHIMX
KapOOHOBBIX KHCIIOT M TJIHIEpHHa (KUPBI U Maclia).
OMbLIeHUE )KUPOB M MPOU3BOJACTBO MbLIa. Jlerpana-
1Y )KUPOB B OpraHu3Me: FHAPOJIU3 J0 TIIMLEPUHA U
CMECH KUPHBIX KUCJOT, J-OKHCIEHUE KUPHBIX KHC-
JIOT, JAerpajauus TiviepruHa. buocuHTes HeuTpaiib-
HBIX KUPOB. Jleruaparanus aMu 0B U CUHTE3 HUTPHU-
J0B KapOOHOBBIX KHCIOT. [losyueHne HUTpUIIOB ai-
kunupoBanueM 1uanHuaa-K. CBoiicTBa HUTPHIIOB:
OMBUICHHE, BOCCTAaHOBJIEHUE. AKPUIOHUTPUI, €ro
MOJIyuYeHHUe, MOJMMEpPHU3alusi U COMOJIMMEpPU3alUs.
HyxneodunbHble cBoiicTBa KapOOHOBBIX KHCIOT —
peakiuu ¢ xiopunamu P(111), P(V) u S(IV). I'anore-
HaHTUJIpHUIbL. B3anmozneicTBue XJIOPaHTUAPUAOB C
BOJIOM, CIMpTaMH, KapOOHOBBIMH KUCJIOTaMH, aMMHU-
akoM,  aMUHaMM M HX METAUIMYeCKHMMHU Ipo-
M3BOJHBIMUA. AHTUAPUIBI KAPOOHOBBIX KUCIOT. ALIU-
JUpPOBaHUE. 3aBUCUMOCTb AKTUBHOCTH  allWJIH-
PYIOIIMX areHTOB OT UX CTPOEHUS.

OIIK-2
OIIK-3

5. Asor-
coJep-
JKarue
OpTaHH-
YECKHUE
coeau-
HEHUS.

Jlekius

5. Hur-
pocoenu-
HEeHUS

Homenknarypa. OIEKTpPOHHOE CTPOEHHME HUTPO-
rpynnsl. [IoHsTHE O CEMHUNONISIPHON CBSA3U. XHUMUYE-
ckue colictBa. Boccranosnenne. OTHOCHTENBHO He-
00JIbIlIOE 3HAUYEHHE ITOM PEaKIMH [0 CPABHEHUIO C
AQHAJIOTUYHOM peakIuil apOMaTUYECKUX HUTPOCOEIU-
HeHUH. Peakmnm, cBS3aHHBIE ¢ HAIMYHEM ITOIBHIK-
HOT'O O-BOJIOPOAHOIO aToOMa: allu-HUTPO-TAyTOMEPUS
MEPBUYHBIX W BTOPUYHBIX HHUTPOAIKAHOB, PEAKIIHS
co 1menodyamu (oOpa3oBaHue cojeit anu-¢popmer). Pe-
aKIIMU TIEPBUYHBIX W BTOPUYHBIX HHUTPOATKAHOB C
anekTpodminamu. Peaknuu ¢ KapOOHHIBHBIMH CO-
enuHeHUsIMA (0Opa3oBaHWE HUTPOTIUKOJIEH M HHT-
POCIIUPTOB), PEAKIUs IEPBUYHBIX U BTOPUIHBIX HUT-
pOaNKaHOB C a30THCTOW KHCIOTOW (0Opa3oBaHue
HUTPOJIOBBIX KHCJOT M ICEBJOHUTPOJIOB). Peakuun
pacnaja HUTPOTPYIIIBL: Pa3j0KEHHUE TMEPBUUYHBIX
HUTPOAJIKAHOB /10 KapOOHOBBIX KHCIOT HpHU 00pa-
6oTke 85% CepHOIl KHCIOTOMH, MpeBpalieHue CoJel
aru-(QopMBbI IEPBUYHBIX U BTOPUYHBIX HUTPOATKAHOB
B KapOOHWJIbHBIE COCAMHECHUS TPH JICHCTBUU MHHE-

OIIK-2
OIIK-3




pabHBIX KUCIIOT.
Hutpocoenuuenuss apomarndeckoro psiga. Homenk-
naTypa. XMMHYECKHE CBOMCTBA. BoccraHoBieHue.
Peakuus 3uHuHA — ofHA U3 BaKHEUIIMX pEakui B
opraanueckoil xumuu. OCOOEHHOCTH PEAKIIUU: MHO-
rOCTaJAMMHOCTH ¥ 3aBUCUMOCTb X0/1a peakuuu oT pH-
Cpelpl; 3HAYEHUE 3TOW peaKLMu ISl IPOMBILIEHHON
OpraHM4yeckod XxuMuM. Peakuuum 3amenieHus: B apo-
MaTU4YeCcKOM Koublle. Huzkas peakimoHHasi crocoo-
HOCTh HUTPOAPEHOB B PEAKIHSIX AIICKTPOPIIBHOTO
3aMenieHus. Peakiuu HyKJI€OQHIBHOTO 3aMeleHUs:
MpaBUJIa OPUEHTALIUH.

5. Asort-
coaep-
JKarue
opraxu-
YECKHE
coeu-
HCHUNA.

Jlexmus
6. Awmu-
HBI. A30-,
ZIHa3o-
coeu-
HEHUS,
COJHU Jua-
30HHUS

Knaccudukanus: mnepBUYHbIC, BTOPUYHBIC, TPETHY-
Hble. HoMeHkiatypa. DJIEKTpOHHOE M MPOCTPAHCT-
BEHHOE CTPOCHHME aMHHOB: TETPa’pUUECKOE CTpoe-
HUE MOJIEKYJl aMUHOB, UHBEPCHUSL MOJIEKYII, Sp3-rn6-
puau3anys aroMa as3oTra. XHMHUYECKHE CBOMCTBA.
OCHOBHBIE CBOMCTBA: IIEJOYHAS PEaKIUs BOJHBIX
pacTBOPOB MPOCTEHIIMX anu(paTUICCKUX aAMHHOB;
3aBUCUMOCTh BEJIIMYMHBI OCHOBHOCTH OT CTPOCHUS
amMuHOB. HykiieopmIbHBIC peaKIuu: aIKHINPOBAHHE,
alWJIMPOBAHUE, PEAKIUs TEPBUYHBIX aMHHOB (0Opa-
30BaHUE€ CIUPTOB) U BTOPUYHBIX aMUHOB (00pa3oBa-
HHE HUTPO3aMHUHOB) C a30TUCTOM KUCIIOTOM.

AmMuHbI apomaTtuueckoro psaga. Homenknarypa. Xu-
MHUUYeCcKHe cBoicTBa. OCHOBHBIE CBOMCTBA: CpaBHE-
HHE OCHOBHOCTH apOMAaTHUYECKHX M alu(paTHIeCKuX
amMuHOB. HykieodunbHbIe peaknuu: aJiKuIupOBaHUE
anuaupoBaHue. Peakiys nepBUYHBIX apOMaTHUYECKUX
aMuHOB (0Opa3oBaHHe COJIel 1Ma30HUA), BTOPUUHBIX
apoMaTHYeCKHX aMUHOB (0Opa3oBaHHWE HUTPO3aAMU-
HOB) U TPETUYHBIX aMUHOB (0Opa3zoBaHUE M-HUTPO-
30aHUJIMHOB) C @30THUCTOM KUCIOTOH. Peakiuu aiek-
TPOPUIBLHOTO 3aMEIIEHUs aMUHOB apOMaTHYE€CKOTO
psga. HutpoBanue, ramorenupoBanue. Heobxomu-
MOCTh 3alllUThl aMHUHOTPYMMbL. JlMa30COoeIUHEHHUS.
3aBUCHUMOCTh UX cTpoeHus oT pH cpexasl: conu aua-
30HUSI, TUA30TUAPATHl U JUA30TaThl. BiusHue mpu-
OBl YIIIEBOJOPOAHOTO pajviKajia Ha YCTOMYMBOCTh
JIMa30KaTHOHAa XUMHUYECKHUE CBOWCTBA: pPEAKIMU C
BBIJICJICHMEM a30Ta — 3aMEIleHHE IUa30rpyIIbl Ha
JIpyTUe aTOMBI WU TPYIIIBI aTOMOB. Peakiius 6e3 BbI-
JICIICHUS a30Ta — @30COUCTaHHUE. Y CIIOBHUS COUCTAHUS
¢ (benomamu u apeHaMuHaMu. MexaHU3M COYETaHUSI.
AMWHO- ¥ THAPOKCUA30COCTUHEHNS. A30KpaCHUTENH.
['enuanTHH (METHIIOPAHK).

OIIK-2
OIIK-3

6. Op-
raHu-
YeCcKue
co-
enuHe-
HUA Cco
cMe-
n1aH-

Jlexknus

7. I'mopo-
KCHKap-
OOHOBBIC
K-

cio-
TBI.OK-
cokap0o-

['unpokcukapOOHOBBIE  KHCIOTHL. HomeHkmarypa.
N3omepus. Xumuueckue cBovicTBa. Peakuuu o ruj-
POKCUIILHOM U KapOoKcmibHOU Tpynmam. [Ipesparre-
HUS 2-, 3- 1 4-THIPOKCUKAPOOHOBBIX KUCIOT IPU Ha-
rpeBaHud. JlakTuabl M JakToHBL. OKCOKapOOHOBBIE
KHCJIOTHI, alleToykcHblid 3¢up. Homenknatypa. M30-
Mepusi. CHHTE3 aleToyKCyCHOro 3¢upa CI0XKHO-
sbupnoit kouaencanumeit (Kusitzen). IIpororpomnus

OIIK-2
OIIK-3




HBIMHU HOBBIE aleToykcycHoro s¢upa. DakTopsl, BIHIOIIKME Ha
byHK- KHCIIOTBI, | KETO-€HOJIbHOE paBHOBecue. Peaknuum KeTOHHOM
USIMH arie- (GopMBI: BOCCTAaHOBJICHHE, PUCOSAMHEHUE IMaHOBO-
TOYKCHBIN | 10pOJia; €HOJIbHOU (DOPMBI: C MEHTaXJIOPHIOM (oc-
a¢up dopa, npucoequnenue Opoma. Na-AneToyKCycHBII
a¢up. Crpoenue Na-aneroykcycHoro sdupa. Pearu-
pOBaHUE JIEIOKAIM30BAaHHOTO aHHOHA C 3JIeKpodu-
Jamu (anmkui- ¥ ampuiranorenugamu). KucnortHoe u
KETOHHOE PAaCIIEIUICHUE AIKWI- U TUATKAIALETOYK-
CYCHBIX 3()HPOB.
6. Op-| 2 |Jleknus 8. | Kimaccudukamus, usoMepus, HOMEHKIaTypa amuno- |OITK-2
raHu- AMuHO- kucioT. CTpoeHne aMUHOKUCIOT, aMdoTrepHbiidi xa- |OITK-3
YeCKHe Kap- pakTep, nBa Tuma cosieidl. OTHOLICHUE K HarpeBaHUIO
co- OOHOBEIE 2- 3- u 4-amuuokucHoT. [lenrrunasl.
e/He- kucioTel. | [lyTu mpeBpamieHusi o-aMUHOKHUCIOT B JKMBOM KJIET-
HUS €O benku ke. Jlerpamamus, OMOCHHTE3 aMHHOKHCIOT. Pomb
cMme- AMHHOKHUCIIOT B JKM3HEICSTEIHHOCTH J>KUBBIX Opra-
I1aH- Hu3MoB. benku. Knaccudukanus. [lentuanas cBs3b.
HBIMH [Momunentuael. [lepBuynas, BTOpUYHast U TPETHYHAS
byHK- CTPYKTYpbI O€JIKOB.
USMU
6. Op-| 2 | Jlekuus Knaccudukanus yriaeBomoB: mnpocTtbie (MoHocaxa- |OITK-2
raHu- 9. PHIIBI, MOHO3BI) M CIIOKHBIE (aucaxapuabl wim 6mo- |OITK-3
YecKue VYrne- 3bl, moiucaxapuabl). Monosbl. CTpoeHHe: Hepas-
co- BOJIBI. BETBJICHHAs yTJepoJaHas MeMb, HaJIU4YUe THIPO-
eanHe- Mowuo-, KCUJIBHBIX M KapOOHWJIBLHOW Tpynm. ANBIO03bI U Ke-
HUS  CO M- ¥ T0- | TO3bl. ['ekco3bl: Toko3a u ppykrosza. [leHTO36I: pH-
cMe- Jcaxa- 003a u ae3okcuprudo3a. Okco- (auMKInYeckas) U mo-
IIaH- PUIBI nyaneranpHas ¢opmbl. Kondurypanmonnas mzome-
HBIMH pus. o- u B- popmbl MoHO3. IlepcnexTuBHbBIE (Bop-
pynx- MyJbl Xeyopca. SIBieHue MyTapoTaluu B BOJHBIX
OUAMHA pacTBOpax MOHOCaXapua0B.
BoccranoBneHue, OKHCIEHHE, PEaKLUU C IIMaHOBO-
JIOPOJIOM, TUIPOKCHIIAMHUHOM, apHIITHIIPA3HHOM, Me-
TUJIMPOBaHUE, alleTUIMpoBaHue. dnumepusanus. Je-
TpaJanus TIFOKO3bI B )KUBBIX OpraHu3Max. [ mukonus.
bpoxenue u ero 3nauenue. GepMeHTH — OMOKaTaIU-
3atopel. 3umaza. dotocunrte3. ucaxapunasl. Ilons-
THE O BOCCTAHABIMBAOIMUX (MOHOIJIUKO3HUIHAS
CBSI3b) W HEBOCCTAHAIMBAIOIMNX (JUTIUKO3HIHAS
CBsI3b) aucaxapuaax. ManbTo3a, 1emiodno3a u caxa-
po3a. Ilomucaxapunel. Kpaxman u knerdarka (1en-
mrono3a). CTpoeHre MOHOCaxapuaHOro (pparMeHTa B
MIPUPOJHBIX NOJIMMepax. YaCcTUUHBIN U MMOJIHBIN TUA-
ponu3. 3HaueHue kpaxmana. CioxHble 3QUpBI KIeT-
YaTKW: HHUTPATHI, aleTaTbl, KCAHTOTEHATHl. Alle-
TATHBIM U BUCKO3HBIN LIETIK.
Bcero 18




6. Coodeporcanue cemunapckux, npaKkmuuecKux 3auamuil (1a6opamoprHozo npaKmu-
Kyma)

CeMI/IHapCKI/Ie " IMPAKTUYCCKUC 3aHATUA HC IIPCAYCMOTPCHBI y‘le6HHM IIJIaHOM.

7. Cooeporcanue nadopamopHvIx 3aHAMUTL

Lenvio nabopamopmusix 3aHamull SIBISETCS BBIpAOOTKAa y OakalaBpOB MPAaKTHUECKHX
YMEHH 10 BBIIECICHUIO, OYUCTKE U ONPEICIICHUI0 (PU3NKO-XMMHUECKIX KOHCTAHT OpraHuye-
CKHMX BEIIECTB, a TAKKE YMEHHUIO MTOJIB30BATHCS CIIPABOYHON XUMHUYECKOU JTUTEPATYPOIl.

JlaGopaTopHbie pabOTHI MPOBOIATCSA B IMOMEMICHUSIX y4eOHBIX JabopaTopuii kKadeapsl
OpPraHUYECKOW XUMHUHU C UCIIOIB30BAHUEM CIIEIIUAIBHOTO 000pYAOBaHUS.

JlaGopartopubie 3aHATHS 10 AucHUIUIUHE K1.5.10 «Opeanuyeckas xumusiy» TPOBOISITCS

Ha 1 1 2 kypcax Bo 2 u 3 cemectpax. O6miast Tpy10€MKOCTh J1a0OPATOPHBIX 3aHSATHUN COCTaB-
astet 1,5 3aueTHBIX equHuil, 36 Jaca.

TpynoemkocTs nmabopaTopHbIX 3aHATHI Ha 1 Kypce (2 cemecTp) cocTaBisier 18 yacos

wm 0,5 3aduetHpix equaun. ComepikaHue JTabOpaTOPHBIX 3aHIATHHA MO TUCHUTUIHHE B1.5.10

«Opranuydeckasi XMMHs», IPOBOJIUMBIX Ha 1 Kypce (2 ceMecTp), ¢ ykazaHueM (HOpMHUPYEMBbIX

KOMIICTCHITUN
n/n Pazgen aucuun- | Ya- HaumeHnoBaHue 1a00paToOpHOi padoThI ®Dop-
JINHBI cBl MHpYe-

MblIe
KoMIIe-
TEeHIHH

1 | 1. Beenenue | 1 | Jlagoparopmas paGora Ne 1. IlpaBuia TeXHHKH 6e30mMac- OIIK-2

B OpraHM4c- HOCTH B JJaOOpaTOpUH OpraHruueckoi XxuMuu. O3HaKOMIIEHUE OIIK-3
CKYyIO XMMHIO ¢ o0opyZoBaHUEM JIAOOPATOPUN OPraHUYECKOTO0 CHHTE3a, C
XUMHYECKON MOCYHOM.
2 | 1. Beegenue | 2,5 UlaGopaTtopnas pabora Ne 2. [Ipocras neperonka OIIK-2
B OpraHuue- OIIK-3

CKYI0 XUMHIO
3 1. Bsemenue | 2,5 | JlabopaTopHas padora Ne 3. @paknuonHas neperonka nsyx- |OITK-2
B OpraHuue- KOMIIOHEHTHOH CMeCH OIIK-3
CKYIO XUMHIO

4 | 1. Bsemenue | 2,5 | JlabopaTopHas padota Ne 4. [leperonka ¢ BOASSHBIM ITapoOM OIlK-2
B OpraHuye- OIIK-3
CKYIO XUMHIO

5 | 1. Bgseamenue | 2,5 | Jlabopatopnas pabora Ne 5. Oumcrka TBepasix opranuye- |OITK-2
B OpraHuue- ckux coenuHeHui. [lepekpucrannmzanus OIIK-3
CKYIO XMMHIO




6 | 1. Bsemenume | 2,5 | JlabopatopHas pabota Ne 6. Onpenenenue nokasarens npe- |OIIK-2
B OpraHu4e- JIOMJIEHUS U IIJIOTHOCTU OPraHUYECKUX BEIIECTB OIIK-3
CKYIO XHMHIO

7 | 1. Beemenme | 2,5 | JlJabopatopHas pabGora Ne 7. Ompenenenue TemmepaTypsl |OIIK-2
B OpraHuue- TUTaBJICHUS OIIK-3
CKYI0 XHMHIO

8 | 3auer 2 OIIK-2
OIIK-3

Bcero: 18

TpynoeMkocTh n1ab0paTOpHBIX 3aHATHI Ha 2 Kypce (3 cemectp) cocTaBisieT 36 yacoB
win 1 3adetHyto enqunuiy. Coneprkanue 1a00paTOpHBIX 3aHATUN MO npeamery «OpraHuye-
CKasi XMMHUs», MPOBOJUMBIX Ha 2 Kypce (3 ceMecTp), ¢ ykazaHueM (HopMUPYEMBIX KOMIIETEH-

I_II/Iﬁ 1 UCIIOJIB3YCMbBIX HHHOBAIIMOHHBIX 06p3.30BaT€J'IBHBIX TEXHOJIOTHH.

n/ Pasnes qucuuniIuHbI Yacsl HaumeHoBaHue n1abopaTopHoii padoThl Dopmu-

n pyeMele

KOMIIe-

TCHIUHU

1|4, Xumus xucioponconepxa- | 6 | Jlabopatopuas pabota Ne 8. Cunre3 6pomu- |OIIK-2

UX COeAMHEHUH (crupThl, de- CTOTrO 3THIIa, OpoMuUCTOTO OyTHIIA OIIK-3
HOJIBI)

2 | 4. Xumust kucimopoyco- | 6 | JlabopatopHas padora Ne 9. Cunte3 atmn- | OITK-2
JepKalux coequHeHui (kapoo- anerara OIIK-3
HUIbHBIE U KapOOKCHUJIBHBIE CO-
eANHEHUs)

3 | 5. Xumusa azorconmepkamux co- | 6 | JJaboparopnas pabora Ne 10. Cunre3 ame- |OITK-2

eIUHeHUH  (aMHHBI,  HHUTPO- TaHWINOA. OIIK-3

COETMHEHUS)

3ayeT 3 OIIK-2
OIIK-3

Bcero 18

8. Camocmoamenvnasn paboma daxanaspa

CamocTosiTenbHas pabota 1o aucuuruiuae b1.5.10 « Opeanuueckas xumusy TPOBOTUTCS
Ha 1 u 2 xypcax Bo 2 u 3 cemectpax. OOmast TpyJ0OEMKOCTh CaMOCTOATENILHON padoThI CO-
CTaBJISET 2 3a4ETHBIX €AUHUIIbI, /2 Jaca.

TpynoeMKocTh caMOCTOSTENBHON padoThl cocTaBisieT Ha 1 Kypce (2 cemecTp) 36 yacoB

win 1 3auetHyro equHuny. ConepkaHue caMOCTOSTENbHON padoThl 1o nucuuiuinbe 5171.5.10



«Opranuueckas XuMus», IpoBoAUMON Ha 1 kypce (2 cemecTp), ¢ ykazaHuem GopMHpPYyEeMBbIX

KOMHCTGHHI/II\/’I " UCIIOJIb3YyCMbIX HMHHOBAIIMOHHBIX O6paSOBaTCHLHBIX TEXHOJIOT U1

Popmupy-

n/n TeMbl, BBIHOCHUMBIE€ HA CAMOCTOATEJIbHYIO Yackl (I)opma CPC €MbIe

padory KOMIIe-

TEeHIUH

1 12 |U3yuenue teopernueckoro mate-|OIIK-2

puana pasnenoB 1-2 «Beaenue B op-|OIIK-3
Pasnen Ne 1. Beenenue B opranuue- TaHUYECKYI0 XUMUIO. YTIJIEBOJIOPOBI
CKYIO0 XUMHIO anudaruyeckue» M0 ydyeOHUKaM U
Paznen Ne 2. YrneBomopoasl anmuda- 3amucsaM Jeknuid. Hamucanue pede-
TUYECKUE paToB 1o TeMam paszjenos 1-2. Peme-
HUE KOMIUIEKTOB 33Jay [0 TEME pas-

neioB 1-2.

2 |[loaroroBka K KOHTpONbHOH pabore| 12 [M3yuenme Tteopermueckoro mare-|OITK-2
Ne 1 mo paznmenam Ne 1 u Ne 2 «BBge- puana pazzaenos 1-2 «Bseaenue B op-|OITK-3
JICHWE B OPTraHMYECKYI0 XUMHIO. YT- TaHUYECKYI0 XUMUIO. YTJIEBOJIOPOIBI
JIEBOJIOPOBI Al (haTUIECKUE anidaruyeckue» Mo ydyeOHUKaM U

3anucsaM Jekuuid. Hamucanue pede-
paToB 1o TeMam pasnenos 1-2. Peme-
HUE KOMIUIEKTOB 33Jay 10 TEME pas-
neoB 1-2.

3 |[lomroroBka Kk KoHTpombHOi paGore| 12 [Wsyuenme teopermueckoro —mare-|O1K-2
Ne 2 mo paznenam Ne 2, 3 (mukioarn- puaiia pasnenoB 2-3 «l{ukiioankaHsl, OIIK-3
KaHbl, apOMAaTHYECKHUE COEeJNHEHMUS, apOMaTUYeCKHUEe COEAMHEHUSs, reTepo-
TETEPOLIUKIIBI ). MUKJIBD»Y 10 YYEOHHKaM U 3aIlucsiM

nexuuid. Hammcanuwe pedeparoB 1mo

TeMaMm paszzaenoB 2-3. PemeHue kowm-

IUIEKTOB 33/1a4 110 TeMe pa3zienon 2-3.
Bcero 36

36 yacoB mwn 0, 5 3aueTHBIX € JUHUIIBI.

TpymoeMKoCTb CaMOCTOSATENBHOM paboThI OakaiaBpa Ha 2 Kypce (3 ceMecTp) cCoCTaBIIsIeT

ConepkaHue caMOCTOATENbHON paboThl 1o auciuiuinae b1.5.10 «Opranuyeckas Xu-

MUsI», TIPOBOAMMON Ha 2 Kypce (3 cemecTp), ¢ ykazaHHeM (HOPMHUPYEMBIX KOMIICTCHIUI U

HCIIOJIB3YEMBIX HMHHOBAIIMOHHBIX 06pa30BaT€J'IBHI)IX TEeXHOJIOTHH.

Popmupy-
n/n TeMLI, BBIHOCHMbIC HA CaAMO- Yacel (DopMa CPC €MbIe
CTOSITEJILHYIO PadoTy KOMIIe-
TEeHIMH
1 |Paznmen 4. Xumus kucno-| 10 |M3yuyenue Teopernueckoro marepuaia pasznena 4|OITK-2
pOICONIEpKAIUX  COEHaU- «Xumus  kuciopojacoaepxkamux — coeauaeHnid|OITK-3

HEHHMH (CIUPTHI, (EHOIBI,
MPOCTHIC A(PUPHI)

(crtupThl, heHombl, mpocThie 3UpPH)» MO yued-
HUKaM W 3anucaM Jiekiui. Hamucanue pedepa-
TOB 10 TeMe pasfeina 4. Penienne koMIiekTa 3a-




Jla4 1o TeMe paszzena 4.

2 |Pazmen 4. Xumus kucno-| 10 |M3yuenue Teopermueckoro matepuana paszaena 4(OIIK-2
poACOAEpKAIMX — COEIU- «Xumus  kucnopoxaconepxkamux — coexuHeHuii| OI1K-3
HeHUl (KapOOHWJIbHBIE U (kapOOHMIIbHBIC U KAPOOKCHIILHBIC COCTUHEHUS )
KapOOKCUJILHBIE COEIUHE- Mo y4yeOHHMKaM W 3amucsaM Jieknuil. Hamumcanume
HUs) pedeparoB mo teme pasznena 4. Pemenue xom-

TJIEKTA 3a/1a4 10 TeMe pasjena 4.

3 |Pazmen 5. Xumus azorco-| 10 [M3yuenue Teopermueckoro matepuana paszaena 5/OIIK-2
JepKaImx COCTUHEHUN «Xumus azotconepkamux coeauHeHui (amunubl,|OITK-3
(aMmuHBI, HUTpOCOEAMHE- HUTPOCOEIUHEHHUS, a30-, TUA30COEAMHEHUS, COJIH
HMSA, a30-, JHA30COEIUHE- IMa3oHus. A3ocoueTaHue)» Mo y4eOHHKaM M 3a-

HHSI, COIMM THAa30HUA. A30- nucsM Jieknuii. Hamucanue pedeparaB mo teme
COYETaHHE) pasznena 5. Pemenue KomIuiekTa 3agad 1o Teme
paszzaena 5.

4 |Pazgen 6. Xumus coeau-| 6 |M3yuyeHue TeopeTrueckoro matepuana paszaena 6|OITK-2
HEHHA CO CMEUIaHHBIMHU «XuMHsI coelMHEHN co cMemanHbiMu (yHKiu-|OITK-3
GyHKIUIMU AMU» M0 y4eOHUKaM M 3amucsM Jekuuid. Hamu-

canue pedepara mo Teme pasaena 6. Pemenwue
KOMILJICKTa 3aja4 1o TeMe paszena 6.
Bcero 36

9. chonwoeanuepeﬁmuuzoeoﬁ cucmemsl oueHKu 3HAHUUL

Bo BTOopoMm cemectpe (1 kypc) nipu uzydennu auciuiuiniabl b1.6.10  «Opranndeckas
XUMUS» MPEyCMaTPUBACTCS BBITIOJHEHUE CTYACHTOM JIBYX KOHTPOJBHBIX U 7 1a00paTOPHBIX
pabor, cobecenoBanue, 3aueT. JDk3ameH no auciumiuae b1.6.10 «Oprannyeckas XUMHS» BO
BTOPOM CEMECTpPE HE MPETYCMOTPEH.

MakcumanbHOE KOJIMYECTBO OaJJIOB, KOTOPOE MOKET IMOJYYHTHh CTYJEHT BO BTOPOM

cemecTpe 3a 3T 17 KOHTpOIBHBIX ToUYek cocTaBiseT 100 6amioB, MuHUMaIbEHOE — 60 OanIoB:

Ne OLeHOYHBIE CpPEICTBA KonugecTBo MunanMaapbHOEe | MaKCHMAaJbHOE
n/n OILICHOYHBIX KOJIMYECTBO KOJIMYECTBO
CPEJICTB OaJioB OaoB
1 KouTtponsHas pabora 2 36 60
2 Jlaboparopnast pabota 7 12 18
3 CobecemoBanme 1 6 10
4 CPC (pedepartnr) 3 3 6




5 CPC (nmucpmeHHBIE 3a- 3 3 6
JTAHWS)
6 3auer 1 ) )
Hroro 17 60 100

B tperbem cemectpe npu uzyuenun aucuuiuinebsl b1.6.10  «Oprannueckas xumus»
MPEeIyCMaTPUBAETCS BHIITOJHEHHE CTYACHTOM JABYX KOHTPOJIBHBIX U 3 JIaOOpaTopHbIe PadOTHI.
B tperpeMm cemecTpe npenycMoTpeH 3k3ameH no aucuummmHe b1.5.10 «Oprannyeckas xu-
MUsD». 32 9K3aMEH CTYJICHT MOKET JOTIOJHUTENIBHO MOIYYuTh 10 40 6aos.

MaxkcumalibHOE KOJIMYECTBO OallJIOB, KOTOPOE MOXKET MOJIYYUTh CTYIEHT B TPETHEM Ce-

MecTpe 3a 3Tu 17 KOHTpOoabHBIX Touek cocTasisieT 100 6amnoB, MuUHUManbHOE — 60 GaIOB:

Ne OLeHOYHBIE CPEICTBA KomuuecTBo MuHHuManbHOE MakcumanbHoe

/11 OLIEHOYHBIX KOJIMYECTBO KOJIMYECTBO
CPEJICTB OaIoB OaIoB

1 KonrtponpHas pabora 2 24 40

2 Jlaboparopnas paboTta 3 6 10

3 CoOecenoBanue 1 2 4

4 | CPC (pedepatsi) 4 2 3

5 CPC (nmucemeHHbIC 3a/1a- 4 2 3

HUS)
6 DK3aMeH 1 24 40
Hroro 17 60 100

10. Ouyenounvie cpeocmea 011 mexKyuie2o0 KOHMPOJiA YCREBAEMOCHU, NPOMENHCYMOY-
HOUl ammecmayuyu no UMo2am 0C80EeHUs OUCUUNIUHDBL

OyeHnounvie cpeocmea O NPOBeOeHUss MeKYue20 KOHMPOJs YCnesaemocmu, npove-
HCYMOUHOU ammecmayuu 00y4arouuxcs U umo2080u (20cy0apCmeeHHOU Umo2080i) amme-
cmayuu  paspadamvléaromcs Co2idacHo nonoddceHuro o DoHoax oyeHouHvlx cpedcms, pac-
CMAMPUBAIOMCS KAK COCMABHASL YACMb paboyell npocpammsbl U 0QOPMIIIOMCA OMOeTbHbIM
OOKYMEHMOM.



11. Ungpopmayuonno-memoouueckoe obecneuenue OUCUUNIUHbBL

11.1 Ocnosnasn rumepamypa

[Ipu uzyyenun gucuurnunbl b1.5.10 «Opeanuueckas xumus» B KaueCTBE OCHOBHBIX

UCTOYHUKOB MH(GOPMAIIMH PEKOMEHAYETCSl UCIIOJIb30BaTh CIEAYIONIYIO TUTEPATypy:

1

2

1. Apremenko, A.M. Oprannyeckass Xumus JUsl He-
XMMHYECKUX HaIpaBJICHUH MOATOTOBKHU [DJIEKTPOH-
HBIN pecypc] : yuel. mocobne — DIEKTPOH. JaH. —
Cankr-IlerepOypr : Jlans, 2013. — 608 c.

9BC Jlanb

https://e.lanbook.com/book/38835.

Joctyn u3 mo00i TOYKM UHTEPHETA MTOCIIE
peructpaiuu ¢ ip-aapeco KHUTY

2. Ila6apos, KO.C. Oprannyeckas Xumusi [Diex-
TPOHHBI pecypc]| : yued. — DNeKTpoH. JaH. —
Cankr-IletepOypr : Jlans, 2011. — 848 c.

9BbC Jlanpb

: https://e.lanbook.com/book/4037

Hoctyn u3 m000i TOYKU HHTEPHETA TI0CIIe
peructpaiuu ¢ ip-aapeco KHUTY

3.TpaBenn, B.®D. Opranunyeckas xumwus : ydeOHOE
mocobue st By30B : B 3 1. T. 1 [DnekTpoHHBIH pe-

cypc] yueb. mocobue — DONeKTpOH. JaH. —
MockBa : U3znatensctBo "JlaGoparopusi 3HaHui",
2015.— 401 ¢

OBC Jlann

https://e.lanbook.com/book/84108.

JocTyn u3 mo00i TOYKHW WHTEPHETA MOCIIe
perucrpaiuu ¢ ip-aapeco KHUTY

4. TpaBenb, B.®. Opranuueckas xumus : yueOHOE
nocobue 171t By30B : B 3 4. T. 2 [DJeKTpOHHBIN pe-

cypce] yue0. mocobue — DIEeKTpOH. JaH. —
Mocksa : M3parensctBo "JlaGoparopus 3HaHuUit",
2015. — 550 ¢

9BbC Jlanpb

https://e.lanbook.com/book/84109

Hoctym u3 mo00i TOYKU HHTEPHETA TI0CIIe
peructpanuu ¢ ip-axpecoB KHUTY

5.TpaBenb, B.®. Opranuueckass XuMmus : ydeOHOE
nocobue st By30B : B 3 T. T. 3 [DnexkTpoHHBIN pe-
cypc] yueb. mocobue — DIEKTPOH. JaH. —
MockBa : WznatensctBo "Jlabopatopusi 3HaHuiA",
2015.—391 ¢

OBC Jlann

https://e.lanbook.com/book/84110

Joctyn u3 mo00if TOYKKM UHTEPHETA MOCe
peructpaiuu ¢ ip-aapeco KHUTY



https://e.lanbook.com/book/38835
https://e.lanbook.com/book/4037
https://e.lanbook.com/book/84108
https://e.lanbook.com/book/84109
https://e.lanbook.com/book/84110

11.2 lonoanumenvnas Aumepamypa

B kauecrtse JOIIOJTHUTEJIBHBIX UCTOYHHKOB HH(bOpMaI.IHH PCKOMEHYETCS HCIIOJIB30-

BaTh CIEYIOLLYIO IUTEpaTypy:

. Tonybuukos, O.A. Opranunueckmii NIPAKTHKYM 9BC Jlann

[Dnekrponnbiii pecype] : yueb. nocobue — DIIEKTPOH. https://e.lanbook.com/book/69883
Aad. — WBanoso : UT'XTY, 2014. — 139 . Hoctyn u3 mo6oii Touku UHTEp-
HeTa mnocie perucrpauun c ip-
anpecoB KHUTY

2. Vpso B.T. Komnsioreproe TecTupoBanue no auc- | 70 ox3. B YHUL] KHUTY 2b
uunute "Opraunyeckas xumus" (yrieBozmoposl) ¢ YHUI] KHUTY

HCII0/Ib30BaHUEM IIPOrPAMMHOIO KOMILIEKCA: y4eOHO-
MeToau4. mocobue / Kasan. roc. texson. YH-T .— Ka-
3aHb, 2008 .— 112 ¢. : uu.

3. HonudyukunonansHble NIPOU3BOIHBIE OPrAHUYECKUX OBC Jlans

COCIMHEHHUH [DIeKTPOHHBINH pecype] : yueb. nocobue / https://e.lanbook.com/book/13
E.A. Kpacunbuukosa [4 ap.]. — Dnexrpon. gan. — Ka- | 313
3aHb : KHUTY. 2009. — 169 ¢ Hoctyn u3 mo6oii Touku wuy-
TEpHETa 110C/Ie perucTpanuu ¢ ip-
anpecos KHUTY

o
o

11.3. Inekmponnvie ucmounuxu unpopmayuu

[lpu u3yyenun mucumminme peKOMeHayeTcs uc-

IT0JIb30BaHUE SJIEKTPOHHBIX UCTOYHUKOB HH(bOpMaLIHPll

1. Hayynas Dnexrponnas 6u6moreka (H9B) — Pexum nocryna: http://elibrary.ru
2. OBC «IOpaiit» - Pesxum Aocryna: http:// www/biblio-online.ru

3. 9BC «PYKOH/I» - Pexum Aocryna: http://rucont.ru

4. 5BbC «IPRbooks» - Peskum Aoctyna: http://www/iprbookshop.ru

5. 9BC «Jlanp» - Peskum Aoctyna: http://e.lanbook.com/books/

6. OBC «Kuura®oua» - Pesum aocryna: http:// www/knigafund.ru

7. 9BC «lOpaiir» - Peskum Aocryna: http:// www/biblio-online.ru

8. ObC «bubaunoTex» - Pesxum Aocryna: http://kstu.bibliotech.ru

9. Oprannueckast Xxumus: Y4eOHHMK /U By30B. B 2-X KHurax. [lon pexn. TiokaBku-
Hoit H.A.- M.: JIpoda, 2008 - Pesxxum JlocTyma: mp://ox-kstu.ru/Document/lusin.divu.

10. JIn JT. UmeHHble peakimu. MexaHusMmbl OPraHUYeCKuX peakuuii. — M.: Bunowm.
JlaGopatopust 3Hanmii, 2006. — 456 ¢. - Pesxxum Aocryna: http://ox-kstu.ru/Document.
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12. Mamepuanvno-mexuuueckoe obecneyenue OUCUUnIUHbL (MOOy/1)

B kauectBe MAaTCPHUAIIBHO-TCXHUYCCKOTO oOecreueHus AUCHUIIIIMHBI UCIIOJIb3Y-

I0TCSI MYJIbTUMEIUMHBIE CPEACTBA; JEMOHCTPAIMOHHBIE TPUOOPHI.
1. Jlexyuonnvle 3aHamus:
a) aynuropus J[-414, ocHalieHHas MyJIbTUMEIUHHBIMU CPEACTBAMHU;

0) aynuropusa [[-232, ocHamieHHass MYyJIbTUMEIUNHBIMU CPEICTBAMH, JEMOHCT-
pPallMOHHBIMU TIPUOOpaMH, OO0OPYIOBaHUEM [IJIsi MPOBEICHUS JIECKIIMOHHOTO JKCIIEPH-
MEHTa, KOMIUIEKTOM TaOJHI[ U IUIAKaTOB, WJUTIOCTPUPYIOUIUX COJIEP)KAHUE TUCIIMI-

JIUHBL;
2. Jlabopamopnvie pabomul .

a) mabopatopus /[-320, ocHamieHHas BBITSKHOW BEHTWIALMEH C 000pymIOBaH-
HBIMU CTOJIAMH JJISI BBITIOJIHEHHUSI XMMHUYECKOTO KCIEPUMEHTA, Ta30BBIMH TOPEIIKAMU,
BOJIOCTPYHHBIMU HAaCOCaMH, TEXHUYECKUMHU U IUPPOBBIMU BECAMH, KOMIUIEKTOM XUMHU-

YecKoi J1a00paTOpHOM MOCYIbI

0) maGoparopust [[-322, ocHamieHHas BBITSDKHOM BEHTHIUISAIIMEH ¢ 00OpyaOBaH-
HBIMU CTOJIAaMH JJISI BBITIOJIHEHHUSI XUMHUYECKOTO KCIMEPUMEHTA, Ta30BBIMH TOPEJIKAMU,
BOJOCTPYWHBIMU HAaCOCAMH, TEXHHUYECKHUMH U IU(PPOBBIMU BeCaMU, KOMIUIEKTOM XHUMH-

YeCcKOoU 1abopaTOpPHOM MOCY/IbI;

B) naboparopus J1-325, ocHaieHHas BBITSDKHOM BEHTWIISIIIUEH € 00OpyaOBaH-
HBIMH CTOJIAMH JIJISl BBITIOJHEHUS XUMHYECKOTO SKCIICPUMEHTA, Ta30BBIMH TOPEITKAMH,
BOJOCTPYWHBIMU HAaCOCAMH, TEXHHUYECKHUMH U IU(PPOBBIMU BeCaMU, KOMIUIEKTOM XHUMH-

YeCKOM J1a00paTOPHOU MOCY/bL;

I) IeYaTHBIC MaTepHaIbl 0 KaXJa0h J1abopaTopHO#l paboTe (TEopeTHUECKHE OC-
HOBBI, ONHCAaHHE J1A0OPAaTOPHBIX NPHUOOPOB, XOA pabOThHI, MpaBUI OE30MACHOCTH) H
mabJIoHaMU OTYETOB 0 JaO0paTOPHBIM padboTaM.

3. Ilpouee:
a) aynuropus J[-311 - KoMIbIOTEpHBIN Ki1acc ¢ pa0OYUMU MECTaMH CTYJIEHTOB

c noctynoM B MHTepHeT, mpegHa3HauYeHHbIE JJIsi paboOThl B 3JIEKTPOHHON 00pa3oBa-

TEJIbHOU CpEJIE;



0) paboune MecTa mpernoaaBaTesield, OCHAIIIEHHBIC KOMITBIOTEPAMHU C JOCTYIIOM
B UnTtepuer B aynuropusix J[-309, J1-315, A1-317, 1-319, 1-321, 1-321a, [1-314, J1-409,
o-411, J1-413, 1-419, 1-420, J1-416.

13. ObpazoseamenvHble mexXHOI0ZUU

N3 180 yacoB OTBeNEHHBIX HA AUCHUILIUHY F1.5.10 «Opeanuyeckas xumusy Al MpoBe-
JIeHUs] B MHTEPaKTUBHOM (opMme Ha J1abOpaTOPHBIX 3aHATUSAX B (opMe AUCKYCCHM, KOM-

MBIOTEPHBIX CUMYISALUNA oTBoAUTCS 30 4acos.
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