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[Iporpamma coctaBieHa Ha ocHOBe DenepalbHOro rocyIapcTBEHHOrO 00pa3oBaTEIBHOTO
crangapra Beicmiero obpasoBanus (®I'OC BO) cmemmansHoctr 04.05.01 ®yHnameHTanpHas u
NIPUKJIaTHAs XMMHUS, YTBEPKAEHHOr0 IpuKa3oM MuHUCTEpCTBa 00pa3oBaHus U HaykKu PoccHiickoi
®enepaunu ot 13 wmrona 2017 r. Ne 652; yueOHOro mnaHa M OCHOBHOH 00pa3oBaTeNbHOM
nporpamMMmbl  crienuanbHOCTH 04.05.01 dyHnameHTanbHas U MPUKIAIHAS XUMHUS, pa3pab0TaHHBIX B
'OV BIIO «/loHeukH# HaIHOHAJIBHBIA YHUBEPCUTET).

Pa3paboTuuk:

HonenT kadeaprsl GMOXUMHH U @ , {
OpraHMYeCKON XMMHH O.B. Bapanosa
v

IMporpamMma y4eOHON IMCLUMIUIMHBI YTBEpXKAEHAa Ha 3aceflaHMH Kadenpbl OHOXHMMHH H
OpraHu4YeCKON XUMHHU

[Mpotokon Ne 10 ot «13» anpens 2020 r.
W.o. 3aBenyromiero kapeapoi ( _22/ O.B. bapanosa

[lporpaMma y4eOHOM AHCHMIUIMHEI ONOOpeHa y4eOHO-METONMYECKOH KOMMCCHEH
XUMHUYECKOro (paKyIpTeTa
IMpoTokon Ne 3 ot «15» anpens 2020 r.

Ipencenarens y4eOHO-METOANIECKON % ﬂ
KOMHCCHH (aKynbTeTa % 7/ H.B. SI6noukoBa




1. OBJIACTDh IPUMEHEHUA U MECTO JUCIHHUIIJIMHBI B YYEBHOM ITPOLNECCE

HucunmmHa «OpraHuueckasi XUMHUS» SIBISETCS 0a30BON YacThiO MPOQECCHOHATBHOTO
O50Ka JUCHMILIMH TMOATOTOBKH CTYAEHTOB Mo crneunanbHocTd 04.05.01 «®PyHpmameHTanbHas U
npukiganHas xuMusy. OCHOBBIBaeTCS Ha 0a3e KOMIIETEHIMH, TOJYYEHHBIX OOYYarOIIUMUCS TPHU
M3yYeHUU TaKUX AUCUMIINH, kak Heopranuueckas xumus, AHanutudeckast xumus. Ilpu ocBoennn
TaHHOHM MTUCIHITIMHBI 00y4aroecs JOJDKHBI BIAAETh CICAYIOIINMHU TOHIATUIMHI: CTPOCHHE aTOMa,
TUIBl XUMHUYECKOH CBS3H, 3JIEKTPOOTPHULATENBHOCTb, THUIBl XUMHUYECKHX PEAaKLHH, KJacChl
HEOPraHUYECKUX COCANHEHUM.

Hsyuenne naHHON NMCLMIUIMHBI SBISETCA NPEALIECTBYIOIINUM JUIsl U3YYEHHUS] TAKUX KypCOB
kak Dm3nueckne Meronsl uccienoBanus, Crepeoxumusi, bruoxumus u MonekyysipHas OHOJIOTHSA,
XUMHUYECKHE OCHOBBI OMOJIOrMYECKUX MPOLIECCOB.

2. CTPYKTYPA JNCHUMTIJINHBI

Xapaxkmepucmura y4ednoil Oucyuniunsl

04.05.01 ®dynpnameHTanpHas U NPUKJIAAHAS

CneunanbHOCTh

XUMHUST
Cneunanuzanus
O0bpa3zoBarenpHast Mporpamma Cneunanurer
Kpanudpukanus Xumuk. lIpenonasarenb XuMuu
KonuyecTBo copepxaTeabHbIX MOAYJIEH 3

JucuurnamnHa 6a30B0ii / BApHATHBHON YacTH

. JucuurnirHa 6a30BOM YacTH
00pa3oBaTENbHON MPOrPaMMBbI

®Dopmel kouTposst (MK, sk3ameH, 3a4er) 3amumra KypcoBoil paboThI
TMokasarem ouHast popma 3a04Has popma
o0y4eHwHsI o0y4eHwus
KonmnuecTBo 3a4eTHBIX euHAL (KPEIUTOB) 2
I'on moaroroBku 3
CemecTp 5
Konnuectso yacos T2
- JIEKIHOHHBIX
- IPAKTHYECKUX, CEMUHAPCKHX
- 1a00paTOPHBIX
- CAMOCTOSTEILHOU padoThI 72
B T.4Y. HHANBHYAJbHOE 3aJaHUE
HepnenbHOE KOITMYECTBO YaCOB,
B T.4. ayIUTOPHBIX

3. ONIMCAHME JUCIUILJINHBbI

Ilenu: yrmyOneHve W 3aKpeIUIeHHE TEOPETUYECKHMX 3HAHUM, MONyYEHHBIX MPU H3YUYCHUH
JeKIHOHHOTO Kypca Opranudeckast xumusi, GOpMHUpPOBaHHE Y OOYHYAIOLINXCS YHUBEPCAJIBHBIX U
obmenpodeccroHaTbHBIX KOMITETEHIINH

3a0auu: cucTeMaTH3alMsl W KOHKPETH3alMs TEOPETHMYECKHX 3HAHUH 10  Kypcey

Opranngeckast XUMHsL;, MPUOOPETEHNE HABBIKOB TBOPYECKOH paboThl C HAYYHOU JIUTEPATy POl

TpeGoBanus K pe3yabTaTaM OCBOEHHS AMCHHMIINHBIL. [Ipoliecc M3ydeHUs TUCLUIIIMHBI
«OpraHnyeckass XUMHsD» HampasiieH Ha (OpPMUPOBaHHE 3JIEMEHTOB CIEAYIOIIUX KOMIIETCHLUH B
coorBercTBuu ¢ ®I'OC BO PP cneumanpHoctu 04.05.01 ®dyHnameHTanbHas M IpUKIagHAs




XUMHSI U OCHOBHOH 00pa3oBaTeIbHOH NPOrpaMMbl BbICHIEr0 OOpa30BaHUs CIELUATBHOCTH
04.05.01 dynpameHTanpHas U NPUKIAAHAS XUMUS:
a) ynueepcanvnuvix (YK):
YK-1. CriocobeH ocyecTBIsITh KpUTHYECKUH aHANIN3 MPOOJIEMHBIX CUTyalluii HA OCHOBE
CHCTEMHOT'O TIOAXO0/1a, BBIPadaThIBATh CTPATETHIO NEHCTBHIA
YK-2. CriocobeH ynpaBisiTh MPOEKTOM Ha BCEX STAMax ero XXKHU3HEHHOro nukia YK-4.
CrnocobeH npUMeHsITh COBPEMEHHbIE KOMMYHHUKATHBHBIE TEXHOJIOTUH, B TOM YHCJIE HA
WHOCTPAHHOM(BIX ) sI3bIKe(aX ), I aKaIeMUYeCKOro U MPo(eCcCHOHATBHOTO B3aUMOICHCTBHS
0) oouenpopeccuonanvusvix (OIIK):

OIIK-1. Cnocoben aHanM3UpOBAaTh, HMHTEPIPETUPOBATH W 0000WATH PE3yNBTATHI
SKCIIEPUMEHTAIBHBIX U PACUETHOTEOPETUIECKUX PabOT XUMHUYECKOH HAIPaBIEHHOCTH

OIIK-2. CnocoOeH MpPOBOAUTH XHUMHYECKHH OKCIEPUMEHT C  HCHOJIb30BAHHUEM
COBPEMEHHOTr0 000pyIOBaHMs, COOIIFOIast HOPMBI TEXHUKH 0€30IaCHOCTH

OIIK-3. CriocobeH NpUMEHSITh PaCYETHO-TEOPETHUECKHE METOAbI Uil M3yUEHHUs] CBOHCTB
BemecTB U nponecco € MX y4yacTHEM, HCIIONB3Ysl COBPEMEHHOE NMPOrpaMMHOE OOeCTeueHHne U
6a3bl TaHHBIX MPOECCHOHATBHOTO Ha3HAYESHHSI

OIIK-5. CmocobeH ucnonp30BaTh WHPOPMALMOHHBIE Oa3bl MAaHHBIX M aJalTHPOBATH
CYIIECTBYOIIHE POTrPAMMHBIE IPOAYKTHI ISl pEIleHUs 3a/1a4 PO EeCCHOHANBHON ASSITEIBHOCTH C
y4€TOM OCHOBHBIX TpeOOBaHUI HH(POPMAIIOHHOH 0€30MacHOCTH

OIIK-6. CriocobeH mpencTaBisiTh pe3yibTaThl TPO(PeCcCHOHATBHON NeITETbHOCTH B YCTHOR
U TNHUCbMEHHOH (opMe B COOTBETCTBMM C HOPMaMH M TPAaBWIAMH, MPUHITBIMA B
npodecCHOHaTBPHOM COO0IIEeCTBE

8) npopeccuonainvnvix komnemenyuii (I1K):

[IK-1. Cnocoben mnposonuth cbop, 00pabOTKy, aHamu3 U O00OOINEHHE pPe3yIbTaTOB
SKCIIEPUMEHTOB W HCCIENOBAHMN B PA3JIMYHBIX OOJACTAX XUMHUH, XUMHUYECKOH TEXHOJOTHH U
CMEKHBIX HaYK;

IIK-3. CniocoOeH BHenpsiTh pe3yJbTaThl UCCIAENOBAHHMNA M Pa3pabOTOK B COOTBETCTBHU C
YCTaHOBJICHHBIMH TIOJTHOMOYHSIMH.

ITIK-4. CiocoGeH npoBOANTD HAYYHBIE UCCIEIOBAHMS, COBEPIICHCTBOBATD U Pa3padaThiBaTh
TEOPUH U METOABI U3YUEHHs] XUMHUYECKHUX MPOLIECCOB, OCYIIECTBIATh MPAKTHUECKOE MPUMEHEHHUE
MOJIYYEHHbIX 3HAHUN M PE3yJbTAaTOB B PA3JIMYHBIX OTPACISAX SKOHOMHKHU (ITPOMBIILIEHHOCTH,
CeJIbCKOM XO3SMCTBE U 1Ap.), CBS3aHHBIX C MepepadOTKON  ChIpbs, Toay(HadpuKaTos,
NPOMBIIIJICHHBIX ~ OTXONOB, TIIOJyY€HHEM ¢ COBEPLUICHCTBOBAHMEM PA3JINYHBIX  BELIECTB,
MaTepHaioB, pa3paboOTKON U yIy4IIEHHEM TEXHOJOTHYECKUX MPOLIECCOB;

IIK-5. Cnoco0eH K THPOBEOCHHMIO OIBITOB, WUCHBITAHWA W AHAJIM30B C LIEJNBI0 H3YYEHUS
COCTaBa, CTPOEHUS], CBOWCTB U MPOLIECCOB MPEBPALIEHUH BEIECTB, SHEPTETHUECKUX U XUMHUECKUX
M3MEHEHHH B Pa3JIMYHBIX HATYPAJbHBIX M UCKYCCTBEHHBIX BELIECTBAX, ChIPbE U U3ACIHSIX;

[IK-6. Cnocoben Ha pa3paboOTKy METOOUK TIPOBEACHHS KOHTPOJS KadecTBa st
U3rOTOBHUTENEH U MOTpeOUTENeH X UMHUUECKOHN MPOITYKLIHH.

IIK-7. CrnocobeH OCyIecTBIATh HAaydyHOE PYKOBOACTBO paboTaMM B COOTBETCTBUH C
IJIAHOM  paboOThl  CTPYKTYPHOrO MoApasfeneHus, (GOopMHpPOBaTP HX KOHEYHbIE LENH U
npeanojaraeMble pe3yJabTaThl;

IIK-8. CnocobeH OCyIecTBJIATh KOHTPOJb BBIMOJHEHUS TNPENyCMOTPEHHBIX IUIAHOM
3a/laHui, KOHTPOJIb KauecTBa MPOBeAeHHUs padoT, BBINIOJHEHHBIX PAOOTHUKAMH TOAPA3IACIECHUs U
COUCIIOJTHUTEIISIMY,

I[IK-9. CnocoOeH TmpUMEHSATh  AaKTYaJlbHYID  HOPMATHBHYI  JOKYMEHTALMIO B
COOTBETCTBYIOIIEH 00JIACTH 3HAHUHA.

B pE3YIbTATC OCBOCHUA TUCHUILJIMHBI CTYACHT JOJIKCH
3HAMb.

= CTPOCHUEC, TUIIBI U3OMCPUH, HOMCHKIJIATYPY KJIaCCOB OPTaHUYCCKUX COGHHHGHHﬁ;



- OCHOBHBIE CITOCOOBI MOJIY4YC€HHA OpPraHuvYCCKUX BEIIECTB B IPOMBIIIJICHHOCTU U

naboparopuu;

- XUMUY€ECKHE CBOMCTBA U MEXAHU3MBbI PEAKLIUIA,
- IPAKTUYECKOE UCTOJb30BAHUE OPraHUYECKUX BELIECTB.

ymemp:

- UCMOJIB30BATh OCHOBHBIC TIPUHIUIIBI ITOCTPOCHUA HM30MCPOB U Ha3BaHUH OpPTaHHUYECCKUX
COGI[I/IHGHI/Iﬁ Pa3JINYHbIX KJIACCOB,

- OHCHHUBATDb PCAKIIMOHHYIO CITIOCOOHOCTD Pa3JIMYIHbIX KJIaCCOB OPraHUYCCKUX COGI[HHGHI/IfI;

- IPCACKA3bIBATh MEXAHU3M PEAKILIMU HA OCHOBC MPAKTUYICCKHUX HCCHGHOBaHHﬁ;

- YCTAHABJIMUBATE TCHCTUYCCKYIO CBA3b MCXKAY KjlaCCaMU OPraHUY€CKUX COGHHHGHHﬁ.

4. COAEP)KAHUE JUCIUIIVIMHBI 1 ®OPMbI OPTAHU3AIIUU YYEFHOI'O

MPOILECCA

IlopsinkoBbIH HOMEP H
TEMA

Kparkoe conep:xaHue TeMbI

Cooepoicamensretii  M0OOYTb 1. Teopemuuecxue  OCHOGbI
OpeanuyecKkoll Xumuu. Y2ne6000poobt.

Tema 1. Teopemuueckue
OCHOBbI OpeaHUYecKoll
xXumuu

1.1. Ilpeamer opranudeckoili xumuu. Hcrtopus CTaHOBIEHUS U
Pa3BUTHSI OPTaHUYECKON XUMUH.

1.2. Knaccubukaius OpraHUYECKHX COEAMHEHHH IO CTPOEHUIO
VIJIEPOAHOTO CKeJieTa W TIpupone (PYHKIIMOHAJTBHBIX — TPYIIIL.
OcHOBHbIE (PYHKIHOHATBHBIE TPYIIbl W COOTBETCTBYIOIIUE UM
KJTACChl OPTAaHUYECKUX COSAUHEHUM.

1.3. HomeHknaTypa OpPraHUYE€CKUX COCIUHEHWN. TPUBHUAIbHASA,
paLroHaIbHAs, MEXKTYHAPOIHAS.

1.4, Tunbl XUMHUYECKHX CBSI3€H B OPraHUYECKUX MOJIEKYJIax.
HoHnHnast, koBaJieHTHAasi, KOOPAWHALIMOHHAS, CEMHIIOJNISAPHASL CBSI3H.
Bonoponnas cBsizsb. KBaHTOBO-MEXaHWYECKHE€ OCHOBBI TEOPUH
XUMUYEeCKONW CBsi3u. Bunmbl rubpuamzanyu aTOMHBIX opOwuTajei
yriepona, a3ora, kuciopona. KoBaneHTHblE 6- M T-CBSI3H, HX
XapaKTepUCTUKA C TO3ULUNA METOa MOJICKYJISIPHBIX opOuTajei
(MO). DnexTpOHHOE CTPOEHHE [BOMHBIX W TPOHHBIX YIIEPOI-
VIJIEPOAHBIX CBsI3€H M WX XapakTepUCTUKA (IJIMHA, DHEPrus,
MOJISIPHOCTD, MOJSIPU3YEMOCTD ).

1.5. BzaumHOe BIUSAHHWE ATOMOB B OPTraHUYECKHUX COCAUHEHMSIX.
Wunykumonnsiéi  3ddexr.  XapakrepucThka  MHAYKIIHOHHOTO
sddexra. DddexT conpsorkenusi. Bumsl conpsikeHus1: 7,7-; P,7- U 6,7~
. CoBmecTHOe mposiBIeHHe HHAYKIUOHHOTrO >(hdexkra u >dhdexra
COMPSDKEHUsI.  DJEKTPOHONOHOPHBIE,  3JICKTPOHO-aKLENITOPHBIC
3amectutenu. CriocoObl M300paKEeHUsT PacpeAeSIeHHsI HIEKTPOHHON
MJIOTHOCTU B MOJIEKYJIax.

1.6. H3omepus opraHuyeckux coeauHeHuil. IIpocTpaHcTBeHHOE
cTpoeHue mojiekysn CTpykTypHas uzomepust (M30MepHsi yriepoaHON
LETTH, U30MEpPHsI TTOJIOKEHHST U M30MepUsl (PYHKIIMOHAIBHBIX TPYIIN).
Crepeousomepnl, wux knaccupukamms. CrnocoObl u300pakeHuUs
MPOCTPAHCTBEHHOTO  CTPOEHUS  OPTaHMYECKUX  COEOUHEHHH,
Onrtuueckast uzomepus. Onruyueckass aKTHBHOCTb W yEJIBHOE
BpAalICHHUE. XUpaabHOCTh " aXUpPaTbHOCTh MOJIEKYJL.
Acummerpudeckuii  atom  yriepoaa. CoenwHEeHUsT C  OOHUM
ACUMMETPUYECKUM aTOMOM YTJIEPONa, SHAHTUOMEPDI, palleMUYecKast
dopma. M3zobpakeHHe ONTUYECKUX HM30MEPOB HA TUIOCKOCTHU




(mpoekumonnbie Gopmynel Quiepa). Mosekynbl ¢ AByMs U Oonee
LHeHTpaMu  XupajdbHOCTH.  Jluactepeomepnr u  Me3odopma.
Homenknarypa ontuueckux m3omepoB (D, L- u R, S-cucremsi
obo3HaueHus: koH(purypamuu). Tpeo- ©W  SPUTPO-HU3OMEPHL
I'eomerpuueckast wuszomepus. Iluc-tpanc- u Z, E-cucremsl
0003HaYEeHHST KOH(DUTypau TeOMETPHUIECKUX M30MEPOB.
Kondopmanmonnas (moBopotnas) m3omepus. Kondopmanmm kak
pe3yJIbTaT BPAIEHUS] BOKPYT G-CBSI3H.

Tema 2. Hacweiyennvie
Y211e6000p0O0bL (ankanw,
YUKIOAIKAHDL).

2.1 Anxkanel. T'omomormueckuii psin. Homenkmatypa. M3zomepus.
Cnocobwl  monydeHusi. IIpupomHble HMCTOYHUKH YTIJIE€BOAOPOIOB.
dusuyeckue - CBOICTBA. XUMHUYECKHE  CBOMCTBA. Peakiun
panukanbHOro 3amemeHuss (Sg). MexaHU3M TajlOT€HUPOBaHMS,
HUTPOBAHUS, CyJIb()OXTOPUPOBAHUSI. PerunocenexTuBHOCTD
pagukanpHOro 3amerneHusi. IloHATHE TPO LEMHBIE MPOLECCHI
Oxucnenue ankaHoB. TepmMuueckuil M KaTaJUTHUECKUN KPEKUHT
AJKAHOB.

2.2. IMuknoankanbl. Knaccudukanus mo pasmepy LMKIa (Majble,
OOBIYHBIE, CpeOHHE, MAaKPOLMKJbI) M  KOJHYECTBY  I[UKJIOB.
HowmeHkaTypa MOHO- U OUIIMKJIMYECKUX ITHKI0ANIKaHOB. M30Mepusi.
CTtpoeHue LMKJIONpOMNAaHa, IUKJIOOyTaHa, IUKJIOMEHTaHA U
LUKJIOTEKCaHa. Y TJIOBOE, TOPCHOHHOE M BaH-/1€P-BAaJIbCOBOE HAIPsI-
skenue. Kondopmaiiuy HUKIONEHTaHa U IUKJIOreKcaHa. AKCHAIbHbIE
U DKBaTOPHUAJIbHBIE CBSI3H. XUMHUYecKne cBoiicTBa. OcoOeHHOCTH
MaJIbIX IUKJIOB (peakuuu MPUCOenNMHEeHHs). Peakiuy 3amelneHus: B
cpeauux 1mkiaax. lloHsATHE © TOJWMIMKINYECKHX CHCTEMax
(amamaHTaH).

Tema 3. Henacwiyennvie
Y211€6000p0O0bI (ankerwl,
QIKUHBL, AIKAOUEHD])

3.1 Anxennl. Homenknarypa, wuzomepusi. CrocoObl MOJy4YEHUS.
dusudeckue - CBOICTBA. XUMHUYECKHE  CBOMCTBA. Peaxkiun
3JIEKTPOPUIBLHOTO MIPUCOSTUHEHUS (Ag). Mexanusm
raJIOTeHUPOBAHUS, TUAPOTAJIOTE€HUPOBaHMs, ruaparanud. Posb
KHCJIOTHOTO Kataiu3a. [IpaBuino MapkOBHUKOBA U €r0 COBPEMEHHAs
UHTEpIpeTanys. AJUTMJIBHOE rajloreHupoBaHue ajnkeHoB. OKucieHue
ANKeHOB (TUAPOKCUIUPOBAHUE, STIOKCHIUPOBAHUE, O30HHUPOBAHUE).
Karanutuueckoe  ruppupoBanue. llonmumepusanusi  aJKEHOB.
IlonsaTne © BBICOKOMOJEKYISIPHBIX coenuHeHusx. [lomusTumieH.
CrepeoperyyisipHOe  CTPOCHHME  TONHMEPOB  (TIOJHIPOTIHIIEH).
3.2 Anxaguensl. Tunbl TueHOB (KyMyJHPOBAHHBIC, COMPSIKEHHBIE,
usonupo-Bannbie). Ctpoenne. Homenknarypa. CriocoObl MOMydeHHS.
CompsiokeHnble nueHbl. OCOOGHHOCTH peakuuil 3IeKTPOPUIHLHOTO
npucoenvHenuss (Ag). TaJOTeHUPOBAHWE, THIPOTaJIOreHUPOBAHHUE.
JuenoBwiii cuntes (peakuust Junbca-Anbaepa). Ilomumepusaius
1,3-nuenoB (OytamgueH, wusomnpeH). CrepeoperyiasipHOe CTpOEHUE
HAaTypaJIbHOrO Kaydyka ® ryrtramnepyd. CUHTETHYECKHE KaydyKu
(O6yTamueHOBBIH, U30MTPEHOBBIH, XJIOPOMPEHOBBII).

3.3 Aunxune. Howmenknatypa. M3omepus. CrnocoObl MONyYeHHS.
dusudeckue - CBOICTBA. XUMHUYECKHE  CBOMCTBA. Peakiun
3JIEKTPOUIBLHOrO  mpucoenuHeHus  (Ag):  rajJoreHHpOBaHHE,
rupporajioreHuposanue, runparanus (peaknust Kyueposa). Peakuus
3amereHusi. CH-KucnorHbiii xapakrep ankuHOB. OKHUCIEHHE H
BOCCTAHOBJICHWE aiKWHOB. Jlumepusauus (BUHWIALETHIICH) U
nukorpumepmuzanust  (OeH30J1),  TeTpaMmepusalus  AlETHIICHA.
WnenTudukaiys HEHACHIIICHHBIX YTIIIEBOIOPOIOB.




Tema 4. Apomamuueckue
Y211e6000p00bI

4. 1 Monosinepubie apenbl. Homenknatypa. CtpoeHne OeH30ia.
Apomarudeckue cBoiicTBa. OOINME KPUTEPUH aPOMATHUYHOCTH.
Xumuyeckue CBOWCTBA. Peakiuu 3JeKTpOPUIBHOTO 3aMEIICHHUS
(Sg). MexaHM3M TaJlOTEHUPOBAHUS, HUTPOBAHUS, CYJb(OUPOBAHMS,
ANKWJINPOBAHUS, ALMJIUPOBAHUS (M- W  G-KOMIUIEKCHI). Poib
katanu3aropa. [IpaBuna opueHTanu B OeH30JbHOM simpe. BiusHue
3JIEKTPOHOIOHOPHBIX U 3JIEKTPOHOAKIIENTOPHBIX 3aMECTUTENIEH Ha
HATIPABJICHUE U CKOPOCTh PEAKIUH 3JIEKTPOPUIHHOTO 3aMEIICHHS.
CormacoBanHasi W  HECOIJIaCOBaHHAasi  OpueHTauus. Peakuuu
MPUCOSTNHEHHUST (runpupoBaHme, NPUCOSAMHEHUE  XJIOpa).
Oxucnenne aperoB. benzon. Tomyon. Kymon. Kcunonsr. Ctupod.

4.2 MHuorosinepubie apensl. Hadpramun, CTpoeHue, apoMaTHYECKUe
cBoiicTBa. Peakuun snexTpoduiibHOro 3aMermenus (Sg): HAITPOBAHUE,
cynbupoBaHue, rajoreHupoBanue. IlpaBuna opHweHTAUUU B
Ha(TATMHOBOM siipe. BoccTaHOBNeHHWE W OKHCIeHHE. AHTpaIleH.
O®enantpen. CrtpoeHne u xummudeckue cpoiictBa. CrepaH
(umkonenTannepruapod@eHanTper). MHOrosiiepHble  apeHbl ¢
U30JTMPOBAHHBIMU OCH30JIbHBIMHU ITUKJIAMU.

Cooeporcamensrviii  mooyns 2. Mono- u nonugpynxyuonanivuvie
NpPOU3BOOHbIE Y21€6000P0008

Tema 1.
Lanozennpouszsoonsie
Y211e6000P0008.
Dnemenmoopeanuyeckue
coeounenusl.

Knaccudukaiusa. Homenknarypa. Mzomepust. CiocoObl MOTydeHHS.
dusnyeckue CBOWCTBA. XapaKTEPUCTHUKA CBSI3W YTIIEPOJ-TalioreH
(nmuHa, SHEPTHSI, MOJSIPHOCTD, MOJPU3YEMOCTh) B 3aBUCHIMOCTH OT
CTPOCHUS paaukana " MPUPOIBI aToma rajoreHa.
1.1. T'anorenankanel. CpaBHUTENbHAS XapaKTEPUCTHKA XJIOP-, OpoM-
U MON-aNKaHOB. Peakuuu HyKIeO0(QUIbHOTO 3aMereHus. MexaHu3Mbl
peakiuii  Sni, Snp, WX CTEPEOXMMHYECKAs HAIpPaBJIEHHOCTD.
IIpeBpaieHue rajgoreHajJKaHOB B CIUPTHL, MPOCTBIE U CJIOXKHBIC
3¢upsl, Cyab(GUAB, AMUHBI, HUTPHJIbI, HUTPOCOSAUHEHUs. Peakimm
OTILETUICHUS (3TUMUHUPOBAHUS), MEXaHU3MbI E,, E,.
HerunporanorennpoBanne, nerajorenuposanue. [Ipasuno 3aiiuesa.
KOHKYpeHTHOCTb ~ peakuuii  HyKJICO(DMJIBHOrO  3aMemeHusT W
3JIMMUHUPOBAHUS. Oco0OeHHOCTH ~ XUMHYECKOTO  TIOBENEHUs
FeMHUHAJIbHBIX U BULIMHAJIbHBIX TUTAJOT€HATKAHOB.

1.2  TanoreHankeHbl.  XWMHUYECKHE  CBOWCTBA  allIMI- U
BUHHWJITAJIOTEHUIOB.

1.3. I'anoreHapenbl U apunankuiarajioreHuabl. [IOABUKHOCTD aToMa
rajoreHa B apOMaTHYECKOM sape W OOKOBOM Lenu. Peakiuu
HYKJICOPUITHPHOTO 3aMeIEeHUs TajioreHa B siipe. [le3akTuBupyoliee u
OpPUEHTUPYIOIIee MEeHCTBUE TaJIOTeHA B PEAKIUSIX DJIEKTPOPUIBHOTO
3aMeLIeHUSI. WUnentudukanms raJIOr€HO-MTPON3BOIHBIX
yrinesonoponos. I[loHstue o (TOPIPOU3BOAHBIX YIIEBOAOPOIOB.
Xnopatan. Xmopodopm. Homodopm. Terpaxmopua yriepona.
Bununxnopun. IonuBununxnopuna. Xiaopoenson. dropoTaH.

1.4 Maruuii opranuueckue coenuHeHus. CHUHTE3bI Ha OCHOBE
MarHui OPraHU4eCKUX COEIUHEHHUI.

Tema 2. Cnupmet, ghenone,
npocmuie s¢hupi.
Tuocnupmol, muogenonui.

2.1. Cmouprel. Knaccudukamuss 1o KOJUYECTBY THAPOKCHIBHBIX
Tpynn W OPUPOAE YIVIEBOAOPOAHOro panukana. Homenkmarypa.
HMzomepusi.  CrnocoObl  monydeHusi.  Pusuueckue  CBOMWCTBA.
OOpaszoBaHue accoIMaToB. XWMHUYECKHE CBOHCTBA OIHOATOMHBIX
CIIUPTOB. KucnorHo-ocHOBHBIE CBONCTBA. O6pazoBaHue
raJIOTEHAIKAHOB,  CJIOXKHBIX  3(upoB. MexMonekysipHas U




BHYTPUMOJIEKYJIsipHass ~ aerumpatanusi.  OKuUCIEHHWE  CIIUPTOB.
XumMmuueckre CBOHCTBA ravkojend u raunepuna. [lonukonaeHcaims
JIBYXaTOMHBIX CHOUPTOB. XHWMHYECKHE CBOMCTBA HEHACBIILIEHHBIX
criuptoB. [Ipasmino DnbrexoBa. Mnentudukamnus cnuptoB. MeTaHON.
Otanon. benszunoseii cnupT. Lletwnoseiit cnupt. MupuuuaoBbii

CTIUPT. OTUNICHTINKOJIb. I'nunepus. Kcunur. CopOwur.
INonuBuHWIOBBIN CMUPT. AMUHOCITUPTBL XHUMHYECKHE CBONCTBA
AMUHOCIIUPTOB Kak O yHKIMOHATBHBIX COEAMHEHUI.

Buonornvecku akTHBHBIC ATKAHOJAMUHBI (KOJIAMUH, XOJIMH).

2.2, @enonbl. Knaccudpukaums Mo KOMMYECTBY THAPOKCHIBHBIX
rpynn.  Homenknarypa. CrnocoObl monydenus. Dusnueckue u
XUMUYeckue cBoiicTBa. Peakumu mo cBssum O-H (oOpasoBaHue
beHonATOB,  MPOCTBIX W CIOXHBIX  5pupos).  Peakuuun
3JIEKTPOUILHOIO 3aMelneHust (Sg): raJloreHUpOBaHUEe, HUTPOBAHUE,
HUTPO3UPOBAHUE, CYNbQUPOBAHUE, AKHIUPOBAHUE, A[MIUPOBAHHE,
a3ocoyeTaHune, KapOOKCHWJIMPOBAHHWE, TUAPOKCUMETHIUPOBAHHUE.
DenHoo-hopMaIbaeTHAHBIE CMOJBI. BOCCTaHOBJICHHE U OKUCIICHUE
¢denonoB. Unentudukanus ¢enonos. Penon. Kpesonpr. Tumonn.
IMukpunoBass kucnora. Hadromer. [lupokarexmn. Pesopuun.
Tuppoxunon.  ®@nopormonmd.  [Tuporamnmon.  AMuHOGDEHOBI.
Ocobennoctu ux xuMu4decknx cpoicTB. @enerunnH. Ilapaneramon.
DeHaleTrH.

2.3. IIpocteie »¢upel. Homenknarypa. Hzomepusi. CrocoOsr
nonydeHusi.  Dusnueckue  cBoiicTBa. OCHOBHBIE  CBOWCTBA
(obpa3oBaHre OKCOHUEBBLIX cojell). PaciuernyieHue mpocThix 3(UpPOB
(aumpomms). Oxucnenue. HWnentudukaums nOPOCThIX  3PUPOB.
Hustunossiii 3¢up. uokcan. Anuzon. @ereron.

2.4, Tuocmuptel U THOAGUPLL THOCTUPTHI (THOJBI, MEPKANTAHbI).
Howmenknarypa. CniocoObl monydenus. Pusndeckve ¥ XUMHUECKHE
cBoiictBa. Okwucnenue (nucynbdunbl, cyibHokuciaorsl). Tuoshupsl
(cynbdunst). Homernkarypa. CriocoObl nonyuenus. Ouzudeckue u
XUMHUYECKUE CBONCTBA.

Tema 3.
COCOUHCHUA

Kapoonunvnvie

3. Anbaeruabl U KETOHBIL.

Knaccudukaiusa. Homenknarypa. M3omepusi. CriocoObl MOJy4YeHUs
anudaTuuecKkux U apoOMaTHYEeCKUX OKcocoemuHeHul. [lytu npsiMoro
BBEACHUS  albAerugHol  rpynmobl.  Pu3uyeckue  CBONCTBA.
DJIEKTPOHHOE CTPOCHUE KapOOHWIBHOH rpymibl. BiusHue mpupos!
YIJIEBONOPOAHOTO  paAvKaja Ha PEAKUUOHHYK  CIOCOOHOCTH

OKCOCOEUHEHU. XuMuieckue CBOMCTBA. Peaxiuu
HykjeodunpHOro mnpucoenuHeHus (Ayn), MexaHusM. [ maparanus
allbJIETHIOB. OO6pazoBaHue noJyaieTasnei u aleTaiei.
[Ipucoenunenne TUAPOCYIbGUTA  HATPUSA, I[UAHOBOJOPOIHOM
KUCJIOTHI, MarHUMOPTraHuYeCKUX COEIMHEHUH. Peaxiiuu
MPHUCOSTNHEHUSA-OTIICTIIICHHUS, MEXaHU3M. BzaumoneticTeue
KapOOHHUJIbHBIX COEAMHEHUH C aMMHAKOM, aMHHaMu (OCHOBaHUS
MIudda), THAPOKCUIIAMHHOM, THAPa3WHAMH, ceMu- "
THOCeMHKapOa3zuaamMmu. Peakiiuy, KOTOpbIE MPOTEKAIOT C YUaCTHEM O
YIJIEPOAHOIO aTroma. Kero-eHonbHas TayTOMEPHSI.

langorenupoanue. Momodopmuas mpoda. Peakiuu KOHIEHCAIHU.
AJnpIonbHAsT W KPOTOHOBAas KOHAEHCAIIMM, WX MEXaHHU3MBbI.
CnoxknoadupHas koHaeHcauus (peaknusi THINEHKO), peakuus
Kannauiiiapo, KOHOEHCAlMs  apOMATHYECKUX  aJibJerHI0B  C




apomMatuueckumMu  amuHamu. OKHCIIEHHME U BOCCTAHOBJICHUE
okcocoenunenuii. [lomumepuszanus anpaerunoB. Crneuuduueckue
peaKkuu aabAeruAoB anmupaTHYecKoro W apoOMaTHYECKOTO PSIIOB.
IloustTue o Juajbacruaax, JMKCTOHAX, XMHOHAax.

Tema 4.  Kapbonossie
KUCTIOM®L.

DyuxyuonanvHvie
NpOU3B0OHBIE  KAPOOHOBHIX
Kuciom.

Knaccudukarus. HowmeHnknartypa. CniocoObr MOy YEHUSI.
®dusnyeckue CBOMCTBA. DJIEKTPOHHOE CTPOEHHE KapOOKCHIIBHOM
rpynnsl U kapOokcunaT-aHuoHa, KUCIOTHBIE CBOWCTBA KapOOHOBBIX
KHUCJIOT U UX 3aBUCHMOCTh OT IPUPOJIbI YTIEBOIOPOAHOTO PaIUKaa.
4.1 MoHokapOOHOBBIE KUCJIOTHI. XumMuieckue CBOMCTBA.
OO6pazoBanue coneit. Peakiuu HykjIeoQUIBHOrO  3aMeleHUs
(obpazoBanrie  (PYHKIIMOHAJBHBIX  MPOUZBOJAHBIX  KapOOHOBBIX
KHUCJIOT: TaJIOT€HAHTHAPUAOB, AHTHIPHUIOB, CIOXKHBIX 3S(OHUPOB,
aMHUJIOB, MEXaHU3M pPeaKIuu 3TepupUKalNN). 3aMelleHne aToMa
BOJIOPOZA MPH C-yTJIEPOTHOM aTOME.

842 HeHachbieHHbIe KapOOHOBBIC KHCIOThl. XUMUYECKHUE CBOWCTBA.
Peakmuu o kapOOKCHUIBHON TPYIIe U KPATHOU CBSI3H.

43, Apomaruyeckue KapOOHOBbIE KHUCIOTHL. OpUEHTHpYOIIEe
neicTBre KapOOKCUIIBHOHN TPYIIBI B peakuusix Sg.

4 4. TukapOoHOBbIe KUCAOThI. CBOHCTBA MHMKAPOOHOBBIX KHCIIOT Kak
OudyHKIIMOHANBHBIX ~ coenuHeHuidd. Crenuduyeckne  CBOHCTBA
IUKapOOHOBBIX KHCJIOT. OTtHowmeHue K HATrPEeBaHUIO
(nexapOokcunupoBaHue, OOpa3oOBaHUE IUKIHYECKUX AHTHIPHUIOB).
ManoHoBasi KHCIIOTa, MajoHOBBIM 3¢up. CHUHTE3bI HAa OCHOBE
HATPHUH-MaJIOHOBOIO 3 upa.

45 ~ OyHKIUOHAJbHBIE TMPOU3BOAHBIE KAPOOHOBBIX  KHCIIOT.
lanoreHanruapuabl W AHTUAPUABI  KApOOHOBBIX  KHUCIIOT.
Howmenknarypa. CriocoObl monyuenusi. Puzndyeckue U XUMHYECKUE
ceoiictBa. Crnoxubie >¢upel. Homenknarypa. CriocoObl MONMy4YeHHS.
KucnoTHbIl U MET0YHON THAPONIN3 CIOKHBIX 3(PUPOB (MEXaHU3MBI),
[Tepesrepudukanms. AmuHONMM3  CIOXKHBIX  3(upo.  Kupsl
(TpUALMIITTUIIEPUHBI). CaoiicTBa JKUPOB (runponus,
TUIPOTEHU3AIMS, OKHCIIECHHE). AHAIUTUYECKUEe XapaKTepUCTUKU
JKUPOB (MOTHOE YUCIIO, KHCIIOTHOE YUCIIO, YUCIIO OMbUIeHHs). MbLia
u wux cBoucrBa. CuHTETHUECKHME 3aMeHUTEeNu Mbuia. Bocku.
Crpoenue. [Tuenunbiii Bock. Cnepmaner. Amuasl. Homenknarypa.
Cnocobbr  monyuenusi. KucinoTHO-OCHOBHBIE CcBOHCTBa. I mmposnus
amunoB. Pacmerienne amunoB rumobpomuramu. Jlerunmparamms.
CpaBHuTEBHAS XapaKTePUCTUKA AIVTAPYOIIHX CBOWCTB
KapOOHOBBIX KHCJIOT, TaJIOTEHAHTHIPHUIOB, AHTUAPHUIOB, CIIOKHBIX
s¢upos u amunos. ['uapasuasl, THAPOKCAMOBBIE KUCIOTHI, HUTPHUJIBL.
Crtpoenne. Homenknatypa. Crniocobbl mojnydenus. DPusndeckue u
XUMUYECKHE CBOWCTBA.

Tema. 5.
Lanozcenxapbonosuie
KUCTIOMbL,  OKCUKUCTION®L,
OKCOKUCTIOM®bL.

5.1. TanorenokapOoHOBBIe KHCIOTHL. HoOMeHKaTypa, CcrnocoObl
nonyueHust. KNCIOTHBIE CBOMCTBA U WX 3aBUCUMOCTb OT KOJIMYECTBA
aTOMOB TajloT€HAa W B3aUMHOIO BJIUSHUS aToMa TrajoreHa u
kapOOKCHIIbHOU rpymmbl. [1OBbIIEHHAS TONBHKHOCTD TaJIOT€HA TPU
0-yTIEPOTHOM aTome (peakumm Sn); npeBpaleHne
raJIor€HO3aMEIIEeHHBIX KHCIIOT B THAPOKCH- U aMHUHOKHCIIOTHI.

52. Tumpokcu- u (denonokucnorel. Homenknatypa. CrnocoObl
nonyueHusi. OTHOLIEHUE O-, B- W Y-TUAPOKCUKHUCIOT K HArPEBaHUIO
(MakTuAbl, JIAKTOHBI). PaciieryieHue  O-THAPOKCHKUCIOT — TO.
JEHCTBHEM KOHLICHTPUPOBAHHOM CEpPHOM KUCIOTHL. MonoyHas, o-




TUIPOKCUKOPUYHAS, BUHHAs, s0JIOYHAs, JIMMOHHAs KHCJIOTBL
Hcnonb3oBanue B (papManvii MOJOYHOH M JTUMOHHOM KHMCIIOT U HX
coneii. Cannumiosas Kuciota. IIpoMbIIeHHBIH cocod momydeHws.
XUMHUYECKUE CBOMCTBA.

53. Oxkcokucnorel. Howmenkmarypa. CrnocoObl  mONydYeHUs.
Cnenuduyeckre CBONCTBA OKCOKHUCIIOT, 00YCIOBIEHHbIE B3aUMHbBIM
BIIUSTHUEM (YHKIMOHATBHBIX Tpymm. CuHTE3, TayToMepus U
JBOMCTBEHHAs] PEaKIMOHHAsT CIIOCOOHOCTBb aleTOyKCyCHOro 3dupa.
CuHTe3bl KapOOHOBBIX KUCJIOT H KETOHOB HA OCHOBE al[eTOYKCYCHOTO

s¢upa.

Cooepacamensrolii  MoOyis 3. Aszomopeanuyeckue COeOUHEHUS.
['emepoyuxnuveckue coeounenus. ¥Y2negoovt

Tema 1. A3omcooepacaugue
coeounenus

1.1 Hurtpocoennnenusi. Knaccudukarus. Homenknatypa.
DNeKkTpoHHOe CTpoeHue Hutporpynmbl. CrmocoObl  MOMy4YeHUs.
®duzuyueckue CBOMCTBA. XHWMHYECKHE CBOHCTBA. AIM-HUTPO-
TAyTOMEPUs, B3aUMOJICHCTBHE CO IejaodYaMu. BaaumopeicTaue
HUTPOCOEAWHEHUM C A30TUCTOM KHUCIOTOM, allbAeTuaMu U
KeToHaMH. BoccTaHOBeHHE HUTPOapeHOB (peakius 3HHHHA),
Peaknuu  31eKTpOGUIBPHOIO 3aMEIIeHUss B PsAy HUTPOAPEHOB.
BnusiHre HUTPOrpymmbl Ha PEAKIHOHHYIO CIHOCOOHOCTH YIJIEBONO-
ponHoro paaukana. MneHTudukaiys HUITPOCOETMHEHUI.

11.2. Anudarnyeckue M apomMaTHdecKu amuHbl. Kimaccudukaims.
Howmenkiarypa. M3omepus. CriocoObl moayyueHus anudaTruueckux u
apoMaTUueCcKnx aMuHOB. Pu3nueckne M XUMHYECKHE CBOICTBA.
OcHoBHOCTP aMuHOB. DaxkTOpBI, BAUSIOMINE HA CHJIYy OCHOBAHUM.
AMHHBI KaK HyKJIeo(HJIbHbIE peareHThbl. Peakiuyu aJKuIMpOBaHMUS,
aruupoBaHusi, obpasosanusi ocHoBanuii [lludda, U3oHUTpHIBHAS
peakiusi. BzauMonelicTBHe NEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX
anudaTuueckux M apOMaTUYECKUX AMHUHOB C A30THUCTOH KHCJIOTOM.
Oxkucnenne amMuHOB. BiusHHME aMHHOTPYIIBI B apOMATHYECKHUX
aMUHAaxX Ha MPOTeKaHUe PeaKkluii dIeKTPOoPUuIbHOro 3aMerneHus (Sg):
raJloreHUPOBaHUe, CYJb(OHUPOBAHNE, HUTPOBAHHUE, HUTPO3HPOBAHMUE.
Cynbhanunonas KHUCJIOTA. Cunres CTPENTOLH/IA.
Cynbpanmnamuanbie  npemnaparbl.  CoocoObl  MmOgydeHHsT U
XHMUYECKHE CBOMCTBA OMaMUHOB. MneHTudukamms aMHHOB.
MerunamMus, JTUMETUIAMUH, TPUMETWJIAMUH, AHWUJINH, TOJYUIUHBI,
(beHaMUH, Ty TPECLIUH, KaJaBEPHH.

1,3 JIuazo-, asocoenuHeHusi. Kraccudukarus. HomeHknarypa.
Peakunst nua3oTupoBaHMs, YCIOBHSI €€ TPOBEIACHHUS, MEXAHU3M.
Crpoenue conei JIMA30HUS. 3aBHCUMOCTD CTPOCHUSA
nnaszocoequHeHuin or pH cpenpl. Peakium coneit AuUa3oHUST C
BBIIEJICHUEM a30Ta (3aMelIeHHe [Ha30rPyINIbl Ha THAPOKCH-,
QNKOKCH, HUTPO-, IIHAHOTPYIIy, aTOMbl BOIOPOAA, TaJOTeH).
Peakniuu  comeli nmuasonusi Oe3 BbImeJeHHWsS a30Ta. Peaknwms
azocoueranusi.  PuU3MYECKHE€  OCHOBBI  TEOPUU  LIBETHOCTH.
[IpencraBnenne o xpomodopax © aykCcoxpomax. A30KpacUTEIH
(MeTHIOpaHK, METHUJIOBBIN KPACHBIH ), MHANKATOPHBIE CBOICTBA.

1.4 AwmwmHokucnorel. HomeHkmaTypa, CIOCOObI  TOJNyYEHUS.
Xumuyeckue cBolcTBa. AMDOTEpHBIH XapakTep aMHUHOKHUCIIOT.
Crneunpuueckue peakuuu o-, [-u  y-aMHHOKHCIOT. JlakTambr
JlakTaMHOE KONBIIO B TEHUIPULIMHAX © 1edajloCnopuHax. Y-




aMUHOMACHsiHas ~ (aMWUHAJIOH),  Y-aMHHOKANPOHOBAsh  KHCJOTHL..
AHTpaHUJIOBasE KHUCJIOTa. bumonsipHas CTpyKTypa aMHUHOKHUCIIOT.
OO0pasoBaHue XeNaTHLIX COeNUHeHUN. B3aumoneicTBue ¢ a30TUCTON
kucioroll u dopmanmpaerugom. llonstne o menTuaax u Oenkax.
Ilentunnas cesizb. Jdunentuasl. llomunentunel. IlpeacraBiaenne o
MEePBUYHON, BTOPUYHOH, TPETHUYHOW U UYETBEPTUUYHON CTPYKTypax
Oenka. CHHTE3 MENTHUAOB.

Tema 2. Venesoowt

OO0mias  xapakTepHCTHKa, Kilaccupukamus (MOHO-, OJIMFO- U
nonucaxapuabl).  buonormueckoe — 3HaueHue.  lloHstHe O
¢dorocuHTe3E.

2.1 MoHocaxapuabsl (MoHO3bI). Kimaccudukaius, CTpoeHHE U
HOMEHKJIaTypa (aJib10-, KETOMEHTO3bl U rekco3bl). CTepeou3oMepusl.
D- u L-crepeoxummueckue psinbl. L{ukio- okco- (KonpuaTo-1emnHas)
tayTomepusi, GpypaHo3bl u nmupaHodbl. Dopmynsl Xeyopca, a- u -
aHoMmepbel. Myraporanus. Korndopmanun uukindeckux ¢Gopm
MoHocaxapunos. KapOoHunbHO-eHIuONbHAS TayTOMepHsi. B3anmHoe
NMpeBpallleHue  MOHOCaxapuaoB TIOJ  JAEHCTBUEM  OCHOBaHUM
(anumepu3anust). CrocoObl mojayydeHuss. Pu3ndeckue U XUMUYECKHE
cBoiicTBa. Peakiun okcoopM MOHOCAXapuaOB (OKCHHUTPYIIbHBIN
CUHTEe3, 00pa3oBaHHE 03a30HOB). BocCCTaHOBIEHHE B IOJHOJIBL
Oxucnenue:  oOpa3oBaHME  TJIMKOHOBBIX,  T[JHKAPOBBIX U
TJIMKYPOHOBBIX KHUCJIOT. Peakiuu MmoiyareraqbHOrO THAPOKCHUIIA.
O6paszoBanue rmko3uaoB. O-, N-  S-I'muko3uabl: CTpOEHUE,
OTHOLICHWE K THUAPOIN3Y. Peakuuu COUPTOBBIX THAPOKCHIIBHBIX
rpynn (almuIMpoOBaHUe, aNKUIUPOBAaHHE). O0Opa3OBaHUE CIIOMKHBIX
(ameratel, (docdarel) u mpocThiXx 3hHpoB. BoccTaHaBIMBarOIIHE
cBoiicTBa MOHO3. [loHsATHE O BUAax OpPOKEHUS MOHOCAXAPHUIOB U UX
UCTIOJIb30BAHUE B MPOMBIIIJICHHOCTH. HUnentudukanms
MoHocaxapunoB. Ilentosbl: D-puboza, D-kcunoza, L-apabunosa.
I'ekcoswr: D-rmtokosza, D-ramakroza, D-manno3a, D-¢hpykrosa.
He3okcucaxapa: D-me3okcupubosa, L-pamHo3a. AmuHocaxapa: D-
rmoko3amuH,  D-rajmakrozamud.  D-Copbut, D-kcmmur. D-
I'mokypoHoBasi, D-ranaktypoHoBasi, D-ritOKOHOBasi  KHCIIOTHI,
IJIIOKOHAT — Kanmblusi.  AckopOuHoBass kucnora (BuramuH ().
HefipamunoBas kucnora.

2.2, Jlucaxapuanl. BoccraHaBnuBarOmue M HEBOCCTAHABIMBAIOIIINE
aucaxapuabl. MaibTO3a, HEeJUI00M03a, JakTo3a, caxapo3a. CtpoeHue,
HOMEHKJIaTypa. XHUMHUYECKHe CBOMCTBA. LIMKJIO-OKCO-TayTOMEpHUs
BOCCTAHABIIUBAIOIMUX aucaxapuaoB. OTHOIIEHWEe K TUAPOIH3Y.
Oxucnenue (MabTOOMOHOBAsS KUCI0Ta). MHBEpCHUS caxaposbl.

2.3. Tlonucaxapuapl, MNPUHLMI TMOCTPOECHUS, KIaCCH(UKAIUSI U
cBoiicTBa. ['omMomonucaxapuapl. Kpaxmain (aMuio3a, aMIJIOTIEKTHH),
TJIMKOTeH, IeJUIF0JI03a, MeKCTpaHbl, HWHYJIHUH. [IpoCTpaHCTBEHHOE
CTPOEHHE aMWIO3bl U HEJUTIONIO3bl. CJIOXKHBIE W TIPOCThIE S(HUPHI
nonucaxapuaos. OTHOWIEHHE MOJHCaxapuaoB U X 3(PUpoB K
runponu3y. IIpousBojgHbIE  LEUTIONO3bI  (HUTPATBL,  aleTaThl,
kcaHtoreHatol). JIDAD-llenmronosa kak wuoHuT. KieruaTtka kak
CBIpbE ISl TOJYYeHHs] WCKYCCTBEHHOTO IIeNKa, IJIacTMAcC,

TUJIPOJIU3HOTO CIUpTAa. IlexTrHOBBIE BEIIECTRA.
I'erepononucaxapuapl. TeMapyH, XWUTHH, TUAIyPOHOBAs KUCIOTA,
pacTuTeNbHbIe KaMeIu. CwmernaHHbBIE OuonouMepsb

(rMKONpOTEeN Ibl, MPOTEOTIIUKAHBI).




Tema
l'emepoyuxnuyeckue
COCOUHCHUA

OO6mias xapakrepuctuka. Knaccudukanmss mo pasmepy IIHKIA,
MPUPONE TeTepoaroMa, KOJWYECTBY TeTepOaTOMOB U CTEMEHU
HACBILIEHHOCTH. OcHoBHbIE MPUHIIHITHI HOMEHKJIATYPbI
reTePOLMKINYECKUX COSTMHEHUN.

3.1. Tpex- U YETBIPEXWIEHHbIE TETEPOLUKIBl C  OIHUM
rerepoaromomM. OKCUpaH, a3UPUIUH, OKCeTaH, aseTuauH. CTpoeHue,
CrocoObl  TOJNIyYeHHs] M XHUMHUYECKHe  CBOicTBa.  Peakiuu
npucoenuHenus (Ay) Mo MeCTy pas3pbiBa UK. Peakiuu a3upuanaa
U a3eTUAMHA KAaK BTOPUYHBIX AaMHHOB. ONHUXJIOPTUAPHUH.[-
nponuojakToH. Tuodochamun.

3.2, IlaTU- ¥ IIECTUYICHHBbIE TE€TEPOLMKIBI C OJHUM W JBYMS
reTepoaToMamMH. Apomarudeckuit Xapakrep BAKHENLIUX
TeTePOLMKIMYECKUX  COCNUHEHUH.  DJIEKTPOHHOE  CTPOCHHUE
rerepoatomoB (N, O, S). KuciaoTHoO-OCHOBHBIE CBOWCTBA.
[IaTuuneHHble TETEPOLUKIBI ¢ OmHUM rerepoaromom. [luppon,
dbypan, tTnohen. Homenknarypa. CTpoeHue, CrocoObl MONTyYEHHS.
Xumudeckue cBoicTBa. AnuaodoOHOCT, muppona Hu (¢ypaHa.
Peakiinu snektpodunbHoro 3amerinerus (Sg). OCOOEHHOCTH peakIinii
HUTPOBAHUS, CYJIb(UPOBAHHUS W TaJOTCHUPOBAHUS anuA0(OOHBIX
reTePOLNKIIOB. Boccranosnenue u OKHUCJICHUE.
Bs3auMonpeBpalienuss TSTHYICHHBIX TeTeponnkyioB mo HOpbey.
Cnenuduueckre XMMHYECKHE CBOMCTBa muppota u pypana. Comnu
nuppoja. Metonbl uaeHTU(GUKaLMKU TUppona, GypaHa ¥ THOPEHA.
Oypdypon.  Dypamwnmmd.  [Iupponumun.  Terpa-rumpodypas.
IonuBUHUANUPPOIUAOH. IMopdun KaK YCTOHYHMBast
TeTpanuppoibHas cucrema. Mertamionopdpunsl. ['em. Xmopoduii.
Butamun Bj;. HWumon (6Genszommppon). AunmmododbHocts. NH-
KHCJIOTHbIE CBOHcTBa. OCOOEHHOCTH peakuuil 3JeKTPOGUILHOTO
3amernenus (Sg). Manokcun. Muauro. Manurokapmun. CepoTOHUH.
3-MHOONMIYKCYCHAsl KUCTIOTA.

[IsTHuIeHHBIE TeTEPOLUKIIBI C IBYMS T€TEPOATOMAMH.

A3OnBI.  MHPa3oN, WMHAA30J, THA30J, OKCA30J, H30KCa30Jl.
Howmenknarypa. Crtpoenne. CrnocoObl moMyueHHsl. XHUMHUYECKHE
CBOHCTBa. ATOMBI a30Ta MUPPOJILHOTO W MUPUIHHOBOTO THIIOB.
A3oJIbHAsI TAyTOMEPHSI UMUA30J1a U nupa3oia. KuciorHo-ocHOBHBIE
cBoiicTBa.  Peakumu  snektpoduibHOro — 3amermenuss  (Sg).
Boccranosnenue. Ilupasonon-5 u ero tayromepus. JlekapcTBeHHbIE
mpermaparbl Ha OCHOBE MHPA30JIOHA-5: AHTUIUPHH, AMUIOIUPUH,

aHanbrud.  CuHtres  a”tunupuHa.  I'uctugun.  ['ucramun.
bensumupazon.  JuGazon.  2-AMUHOTHA30J1, MOJy4YeHHUE U
XUMHYECKHE CBOWCTBA. THWA30JIMOWUH - CTPYKTYpPHBIH (pparMeHT

MEHUIUJUTHHOBBIX aHTUOMOTHKOB.

IlecTuunennpie TeTEPOLUKIBI C ONHUM TE€TEPOATOMOM. A3HUHBI:
MUPUANH, XUMOJWH, U30XUHOJNH, akpuauH. HomeHkmarypa, cTpoe-
Hue, apoMaTudHOCTh. [Tupunun. CriocoObl monydeHus. XUMHUECKUE
cBoiicTBa. Peakiuu ¢ ydactuem rerepoaroma. OCHOBHBIE CBOWCTBA.
Peakumu  snextpoduiabHoro  (Sg) u  HykneodunbHOro  (Sy)
3amernenus. BoccraHoBienme u  okucieHue.  OcobOeHHOCTH
XUMUYECKOro mosenenuss N-okcupa nupuauHa. [lunepunus.
lomonorn mnupuauHa. 0O-, - W Yy-MUKOJWHBL | UOPOKCH- U
amMuHOTUPUANHBL. CrIOCOOBI MONYYEHUS, TAYTOMEPHUS U XUMHYECKUE
cpoiictBa. Ilupupokcun (ButamuH Bg). IlupuamakxapOoHOBbIE




KUCJIOTBIL M WX (PyHKOMOHAJbHBIE mpou3BoaHbie. CBONCTBA U
npuMeHeHne B MenunuHe. HukotuHOBasi kucjiora. HukoTuHamun
(sutamun PP). Kopanamun. M3oHukoTHHOBasE kucnota. M3oHnasun.
@tuBasun. A3UHBI ¢ KOHIACHCHPOBAHHBIMU LMKJIAMHU. XHHOJIHH,
U30XUHONMH, akpuauH. CrocoObl mojyuenust (cuHTe3 Ckpayna,
peakuusi bumiepa-Hanupanbeckoro). XumMudyeckue CBOWCTBA. 8-
I'uapokcuxuHomuH.  KommiekcooOpasyromass — COCOOHOCTb U
npuMeHeHne B MeauiuHe. XuHo3on. Hurtpokcomun (5-HOK). 9-
AMHMHOAKpUIMH. ODTakpuauHa JjaktaT (puBaHOd). [ eTepOoLUKIIbI
rpynmbl upaHa. OcOOEHHOCTH CTPOEHUs 0- U y-iupaHoB. CTpoeHue
U XUMHUYECKHEe CBOWCTBA o~ u Y-mupoHOB. Comu nwpuwms.
bensonuponsl: kymapuH, XpoMoH, ¢iaBoH, uzodiasoH. CTpoeHue,
XUMUYEeCKHe CBONCTBA. DIABOHOUIBI JYTEOJUH, KBEPLIETHH, PYTHH.
Tokodepon (Butamus E).

[llecTruieHHBIE TETEPOLMKIILI ¢ IBYMsI TeTepoaToMamu. J[ua3uHbL
MUPUMHIUH, THPa3uH, nupuaasuH. HomeHkiatypa, CTpOeHHE,
CrocoObl MONYYEHUs, APOMATUYHOCTh. XHUMHUYECKHE CBOWCTBA.
OcHoBHOCTb. Peaknum  HykneodunpHOro  3amemenus  (Sy).
OcobeHHocTH  peaknuii  3nekTpoduiabHOro  3amerneHus  (Sg).
luapokcu- W aMUHONPOWM3BOIHBIE NHPUMHUAWHA. bapOuTypoBas
kucyiora. CUHTE3, KeTO-€HOJIbHAS U JIAKTaM-JIAKTUMHAsI TayTOMEPUS,
KUCJIOTHBIE CBOMcTBa. bapOuran. @enobapburan. [IupumunuHoBbIe
OCHOBAHUS. Ypali, THMHH, UUTO3WH. S-DTOpypamnmi, THAMUH
(Butamua  Bj). Tlumepasun. OcHoBHble cBoiicTBa. OxcasuH.
®enokcaszul. Tuazud. @eHOTHA3HUH.

3.3. CemuuneHHble TeTepoUUKIbl. JlmasenuH, OeH30IHA3EMHH.
JlexapcTBeHHBIE cpencTsa OEeH30IMa3eMMHOBOTO psina
(TpaHKBHIIU3ATOPHI).

3.4, KoHAEHCHpPOBaHHBIE CHUCTEMBl reTepouukoB. IlypuH:
HOMEHKJIATypa, CTPOEHHUE, apOMATHYHOCTh. A30JIbHASI TAyTOMEPHSI.
Awmdorepubiii  xapaktep. OKCONMypUHBI. THUIIOKCAHTUH, KCAHTHH,
MoueBasi Kuciora. JlakraM-maktumHash TayroMmepus. KuciotHbie
CBOMCTBA MO4YEBOH KHCIOTHL, ee conu (yparbl). OxucieHue
(mypekcunHas mpoba). MerajgbHble MPOU3BOAHbIE KCAHTHHA!
kodeuH, TeodpwuH, TeoOpomuH. KHCIOTHO-OCHOBHBIC CBOWCTBA.
Peaknuu naerarudukanyv. AMHHOMYPUHBI (ITyPUHOBBIE OCHOBAHUS):
aneHuH, ryaHud. IltepuauH: CcTpoeHHe, CBOMCTBA, NMPOU3BOIHBIE.
@onuesas kucnora (BUTaMuH Bc). AJTOKCa3sWH U HM30aJUTOKCA3HH.
CTtpoeHne u OTHOIIEGHHE K BOCCTaHOBNIEHHIO. Prbodnasun (BuTaMuH
B»).




TemaTnuecku njaaH

CoaepxaTesbHbIH MOAYJIb 1

Koan4yecTBo 4acos

OuHas ¢opma o6yueHust 3aounasi popma o0yuenust
B T.U. BT.H.
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El Bl = = 5 |o =
Tena 1. Teopemuueckue
OCHOGbL OP2AHUHUECKOU 6 6
Xumuu
Tema 2. Hacvimennovie
y2/1e6000p00sl (WiKaAHbL, 6 6
UUKLOWIKAHDL)
Tema 3. Henacovimennsie
Y2/1e6000p00bl (WiiKeHbl, 6 6
WIKUHbBL, AIKAOUECHDL)
Tema 4. Apomamuueckue 6 P
y2/186000p00bl
Hmozo no
cooepiricamebHomy 24 24
mooyio 1
CoaepxaTeJIbHbIN MOAYJIb 2
KoanuecTBo yacos
OuHas ¢opma o0yueHust 3aounasi popma o0yuenus
B T.U. BT.Y.
0] o=z T ) ) T o
HasBanus cogepkaTe/ibHBIX =| 3|4 4 = 2|2 4
o o
MoayJieii U TemM ol < | S| EI8SElsgl | =| 8| 5|3 |8 E
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Bl 5] 9|8 5|E B = S [& ®|E w
Wls S| H < S|l Y |s SH
=l I = T = ® | s T
El B]|S = = 5|3 =
Tema 1. I'anozennpous-
600HbBIE Y2]1€6000P0008. 1 A
Inemenmoopzanuueckue
coeouHeHus.
Tema 2 Cnupmsi, penoiul,
npocmote 3¢hupot. 4 4
Tuocnupmesi, muogenoist.
Tema 3. Kapbonunonsie ’ ’
coeOuHeHus
Tema 4. Kapbonoesie
kuciiomsl. Oyukyuonaivusie | 6 6
npou3eooHsle.




Tema 5 I'anozenxapoonosvie
KUc10mol, OKCUKUC/LONIbL, 4 4
OKCOKUCIOMbL.

no coodepircameib HOMY 24 24

Hmozo

M00y10 2

CoaepxaTeJIbHbIH MOAYJIb 3

KosnyecTBo yacos
OuHas ¢opma o0yueHust 3aounasi popma oOyuenust
B T.U. BT.H.
HasBaHusi comepRaTebHbIX el g1 |E | &3 |&
- B s8R < ¥ E s8R <
Moay.Jieii H Tem ol = | 5| E|ISElSEl 2| =| 8| 5|8 E|= E
o = Q| B g ol = 2| o = O o) g Q| > Q9
Q = <> st o) QO H O Q lan <> = o) O H\WO
M = = s | B SIS < m = = < & S| S
) El a|lo &9 & 5 = S |5 &l o
Bl 5] 29| 5E = = o |l w|=E w
Wls S| H < S|l Y |s SH
=l I = T = ® | 5 T
El 5|8 = = 5|3 =
Tema 1. Azomcooeprcaujue g "
cOeOUHeHUsl.
Tema 2 Yenesoowt 8 8
Tema 3.I'emepoyurnuieckue g g
coeOuHeHus
Hmozo no codeprcamenvho-
My MoOyiiio 2 24 24
Bcezo uacos
72 72

5. METOANYECKNE PEKOMEHJIALIMH 11O OPTAHU3ALINN

CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB

Opranuszanusi cCaMoCTosITeIbHONH Pa0d0ThI CTYIEHTOB

Ne Konuuecmeo
/i Ha3zeanue memsi HACOB
1 |Teopemuueckue ocnogst opzanuieckon Xumuu 6
2 |Hacviuennsie y2i1e6000poout (AIKaAHbL, YUK/IOAIKAHbL) 6
3 |Henacwviuiennole y2i1e6000pooul (A1KeHbl, AIKUHbL, AIKAOUEHbL) 6
4 Apomamuueckue yziie000poount 6
5 [anozennpouszeoonsie y2iie6000p0o0os. iemenmoopzanuiecKue 4

COeOUHeHUs.
6 |Cnupmot, penonwt, npocmeie 3¢pupoi. Tuocnupmet, muogpenoiol. 4
7 |Kapbouuiwnsie coeOunenus 6
8 |Kapbonoswie kuciromvl. Qynkyuonaivtsie npou3cooHble. 6
9 |lanozenkapbonogwie Kuciomsl, OKCUKUC/I0MbL, OKCOKUCILOMbL. 4
10 Hz3omcoodepircamue coeounenusl. 8




11 |Yznesoont 8
12 \[Femepoyukiudeckue coeounenus 8
BCET'O 72

IMopsianok BeINOJHEHHUsI KYPCOBOH padoThl

BreinmonHerne KypcoBoii padoTsl BKIIIOUAET B ce0sl CIEAYIOLINE TAIbL:

1. Boibop TeMbl KypcoBoOii padoThI,

2. ITonbop auTepaTypHbIX HCTOYHUKOB 10 TEME KyPCOBOH padOThI;

3. CocraBneHne miaHa KypcoBOi padoThI;

4. CucremMaTu3auys U JJOTHUECKOE U3JIOKEHNE MaTepHualia B COOTBETCTBUH C TUIAHOM
KypCOBOi1 paboThI,

5. BeiBOgBI,
6. OdopmieHune KypcoBoii paboThL.
7. 3amuTa KypCcoBoii padoThL.

Tematnka KypCOBBIX pabOT €KEroTHO PaCCMATPUBAETCS U YTBEPIKIAETCS HAa 3aCeNaHUuU

kadenpsl.

CTpyKTYpHBIMH 3JIEMEHTAMH KYPCOBOH pabOTHI SIBJISIOTCA:

TUTYJIbHBIN JIUCT,

cofiepKaHue,

0003HAYEHMSI U COKPAILEHHST,
BBEJICHUE,

OCHOBHasl 4acTh;

BBIBOJIBI,

CIIMCOK HMCTOJIb30BAHHBIX HCTOUHUKOB;
MPUIIO’KEHUE.

BeinyckHas kBanmugukanuoHHas paboTa BBINOJIHIETCS CTYAEHTOM CaMOCTOSITENIBHO IO
PYKOBOJCTBOM HAYYHOT'O PYKOBOIMTEIISL.

OO6s13aHHOCTH HAYYHOTO PYKOBOIUTENS KypCOBOH padoThI:

= OKa3aHHe MMOMOIIHU CTYICHTY B pa3paboTKe MilaHa BHITOJHEHHs padoThI,

~ KBaJH(PULHPOBAHHBIE KOHCYJIbTALUU IO IOAOOPY JTUTEPATYPHL,

— OLICHKA KayecTBa BBIMOJIHEHUS KypCOBOW pabOTbI B  COOTBETCTBHH  C
NPEObSBIEMBIMU K HEH TPEOOBAHMSIMH.

[TponoMmKUTENIPHOCT YCTHOTO JOKJIAAA IJISl 3alUThI KypCOBOH PabOTEI COCTaBIsSET He
6onee 10 munyT. JIOKJIa] TOJKEH COMPOBOXKAATHCS MPE3CHTALIMOHHBIM MAaTEPUATIOM.

6. KPUTEPUM OHEHUBAHUA

Pacnpeoenenue 6ai108, Komopsie Mo2ym nOAYUUMb CHIYOCHH1bL

6 npoyecce Uu3yuenus 0ucuunﬂuubl

Conepxanue 3amura OTBeTsl Ha | Odopmienne Bcero
KypCOBOI KypCOBOI padoThI | BOMPOCHI npu | paboTel

pabotbl, Hay4dHas | (YCTHBIN qoknan) | obcykneHuu

HOBH3HA OOKJIaa

25 Gannos 25 bannos 25 bannos 25 bannos 100 Gamnos




IHIkana coomeememeusn 041106 uauuouaﬂbuoﬁ wKaie

Ouenka Ouenka no OueHka nmo rocy1apcTBeHHON WIKaJe Ouenka no
no mkaJje | 100-6anibHoM (3x3amen, AuddepeHuPOBAHHBIN 3a4eT) roCyAapCTBEeHHOH
ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (oTnnM4HO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (YAOBIETBOPHUTENBHO) 3a4TE€HO
E 60-69 3 (YAOBIETBOPHUTENIBHO) 3a4TE€HO
FX 35-59 2 (HeyIOBJIETBOPUTENBHO) HE 3a4TE€HO

C BO3MOKHOCTBIK) NOBTOPHOM CAAYU
F 0-34 2 (HeyIOBJIETBOPUTENBHO) HE 3a4TE€HO
C BO3MOXKHOCTBIO ITOBTOPHOH CAa4YH MPH yCIOBUU
00s13aTenbHOr0 HAOOpa AOMOJIHUTENBHBIX OAJJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOTI'O TIPONECCA

HononaurensHoe obecneueHne: Wi-Fi gocTyn B KoprycaX YHHUBEPCUTETA, TEKCTOBBIE U
3JIEKTPOHHBIE pecypchl HayuHoit OuOIroTeKn yHUBEpCUTETA.

14 PEKOMEH/IOBAHHAS JINTEPATYPA

HaumenoBanue

Kog-Bo
IK3EMILISIPOB
B OHOJIHOTEKE

HouHY

Hannune
JIeKTPOHHOM
BepCUM B

IbC

Ocnosnas 1umepamypa

Metoaudeckue yKa3aHus K BBIITOJHEHHUIO BBITYCKHON
KBaJH(pUKATMOHHOH paboTsl OakajaBpa: Mo
HanpasieHuto noarorosku 04.03.01 Xumus / [coct.: H.
H. benasi, H. B. I6noukosa ; oTB. 3a Bbinl. A. B. benbrii] -
Hownenxk : 'OV BITO "HouHVY", 2016. -19 c.

Usanos, B. I'. Oprannyeckas xumusi / B. I'. iBaHOB, B.
A.T'opnenko, O. H. I'esa. - 6-e uzn. - Mockga :
Axanemus, 2010. - 621 c.

87

OpFaHI/ILIeCKaﬂ XHUMMU. TeOpeTI/ILIeCKI/Ie OCHOBBI U 3aaHUA
IUTSL Ay IUTOPHOM U CAMOCTOSITENIbHON paboTHI : yueOHOe
nocobue / cocrasutenu: O. B. bapanosa, U. J{. Onaprok,
B. C. lopowkesuy, H. T. Maneesa. - Jonenx : [lorHY,
2018. - 216 ¢.

Jononnumensvnan 1umepamypa

PeyroB, O. A. Oprannueckas XuMHUSl . y4eOHUK IJIsi
CTYACHTOB BBICIIMX Y4€OHBIX 3aBEACHUH, OOy4arOIIMXCs
N0 HampasleHH0 H crenuanbHocTH "Xumus" / O. A.
Peytos, A. JI. Kypu, K. II. Bytun. - 3-e uszn. - Mocksa :
BMHOM. Jlabopatopusi 3Hanui, 2010. - 567 c.

Tropuna, T. I'. Katanus B Opranu4ecKkoi XUMHH.
Kunernka kaTamuTHuecKuX peakuuii : yuebHoe nmocodbue /
T.T. Twopuna, M. A. Cunenpuukosa, C. I'. baxTuH ;




Joueux : onHY, 2018. - 107 c.

6. Tropuna, T. I'. Katanus B OpraHu4ecKoil XUMHUH.
Kunernka xatanuruyeckux peakuuil [DneKTpoHHbIN
pecypc] : yuebHoe mocobue / T. I'. Tropuna, M. A.
CunenpHukosa, C. I'. baxtus ; Honenk : JlonHY, 2018

7. Hetinann, Osip A. Opranmueckast xumus : [Yued. mst
XuM. cnerainbHocTel By30B] / O. . Heitnann. - M. : 37 -
Beicm. mik., 1990. — 750 c.

15. ”TH®OOPMAININOHHBIE PECYPCBHI

http://mondnr.ru/ — MunucrepctBo obpa3oBanuss u Hayku Jloneukoir HapomHoii
PecniyOnuku

http://resobrnadzor.ru/ — Pecnybnukanckas ciykba MO KOHTPOJNIO W HAA30py B cdepe
00pa3oBaHus 1 HAYKH

16. MTPOTPAMMHOE OBECIHHEYEHUE

1. Windows 7 PRO (xopnopamuenas nuyensus JJOHHY Ne 46484614)

2. Microsoft Office (kopnopamusnas nuyensus JJOHHY Ne 46472919)

3. Microsoft Visual Studio (nuyensus npoepammsr DreamSpark 015 esicutux yueonvix 3aeedeniii)

4. Juyensuu GPL, Apache, BSD oOns c600600n020 npoepammnoco obecnevenus:- Aumueupyc
Kacnepcroeo;- Adobe Acrobat Reader ;- xPDF.

Pabouas mporpamma paccMOTpeHa W MepeyTBEepKACHA Ha 3aceqaHuu Kadeapbl OMOXUMUH U
OpraHNu4eCKON XUMHUH

¢ m3MeHeHusIMH (Oe3 n3MeHeHuil) Ha 20 rof.

IIporokon Ne OT « » 20 L.

3aBenyromuii kagenpoi
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