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PabGouas mporpamMma IUCHUIITUHBI «XMMHS TeTEPOUUKIMYECKUX COeTHMHEHUID> s
oOydaromuxcst mo crneuuanbHoctd 04.05.01 @yHpaMmeHTanbHass W TPUKIATHAS XUMUS,
cocTtaBieHa Ha ocHoBaHuu denepanbHOr0 rocyIapCTBEHHOTO OOpa30BATENBLHOTO CTaHAApTa
BBICIIETO 00pa3zoBaHusi — coenuanuteT mno crenuanbHocTH 04.05.01 dyHnameHTanpHas u
NPUKJIATHAS XHUMHS, YTBEPXKJICHHOTO TIpUKa3oM MUHHUCTEpCTBA 00pa3oBaHUS ¥ HAyKH
Poccwuiickoit @eaeparuu ot 13 urons 2017 r. Ne 652 (c usm. u gom.), [lopsiaka opranuzanuu u
OCYILIECTBIICHUS 00pa30BaTEIbLHON ACATEIHHOCTH MO 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TMporpaMMaM OakalaBpuaTa, MporpamMMmaM CIEHUAIUTeTa, MporpaMMaM
MarucTparyphbl, yYTBEPKIECHHOTO MpPHKa30M MUHHUCTEPCTBA HAyKU W BBICIIETO OOpa30BaHUS
Poccwuiickoit ®@enepanuu ot 06 ampenss 2021 r. Ne 245 (c u3M. U JA0M.), B COOTBETCTBUHU C
y4eOHBIM TUTAHOM, YTBEpKIeHHbIM YueHbM coBeToM @T'BOY BO «/loHl'Y» mis nHabopa 2024
roja.

PazpaboTumk:
CT. IIpernoaBarelib Kadeapsl OHOXUMHUU M M.A. CuHENbHHKOBA
Y OPraHUYECKON XUMHHU 7

Pabouas mporpamma yTBepsKAeHa Ha 3aceJaHuu Kadeapbl ONOXUMHUH U OPTaHUYECKON XHUMUH.
IIpotokon ot 26.03.2024 r. Ne

3aBemyromuii Kadeapoit P ‘;{ 0.B. Bapasoa
/ :
COI'JTACOBAHO:
e /]
JlexaH XUMUYECKOTO (paKyIbTeTa f//}}?/ ,  C.I. baxtun
28.03.2024 . ‘ /

y‘le6H0-MeTO,I[I/I'{€CKaﬂ KOMHUCCHSA XUMHYCCKOT'O Q)aKyﬂLTeTa

IIpotokon ot 27.03.2024 r. Ne 2 %

7 P.W. Jlbra

IIpencenarens Viceels

PykoBoanTens 0oCHOBHOH MpodeccCHOHaIbHOM

00pazoBaTeILHON MPOTPAMMEI, - 5

K.X.H, JIOIL. \‘”/@ﬁ/ _ O.B. bapaHosa
28.03.2024 . 2t
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

JuctumiuHa «XUMHS TETEPOIUMKINYECKUX COCIWHEHUI BKIIOYEHAa B 0a30BYIO 4acTh
(IMCIMIUTAHEI TIO BBIOOPY) Y4eOHOTO TIIaHa.

N3yyeHne naHHOW IUCIUIUIMHBI OCHOBBIBA€TCS Ha 0a3ze MPEeIMETOB MPOrPaMMBI
cpemHero oOmiero oOpa3oBaHus: «XuMHs», «MaTemaTuka», a TakKe COMYTCTBYIOIIMX
TUCITUIUIMH TporpaMMbl OakanaBpuarta: «Heopranmdeckas XuMush, « AHAUTUTHYSCKAS XUMUS).
3HaHUST M YMEHHUS, TOJIYYEHHbIE B XOJ€ WU3YyYCHUS IUCIUIUIMHBI, SIBJISIOTCS OCHOBOHM IS
MPOXOXKACHUS TPAKTUK, HCIOIB3YIOTCS NPH TMOATOTOBKE BBIMYCKHON KBaTU(UKAIIMOHHON
paboThl

2. OIMMCAHME JUCHUIUIMHBI / ITIPAKTUKN / KYPCOBOWM PABOTHI /
I'OCYIJAPCTBEHHOU NUTOI'OBOU ATTECTALINN

2.1.  OOmas xapakTepuCTHKa

HaumenoBanue nokasaress 3HaueHue oKa3aTels
HazBanue o6pa3oBareiabHOI NPOrpaMMbl 04.00.00 Xumus
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B./IB.6.2 Xumus reTeponuKInyecKux
y4€OHBIM [IJIAHOM COEJIMHEHUN
YacTth 00pa3zoBaTeabHOI NPOrpaMMbl ba3oBas yacTh /TUCHUIUIMHEI 110 BEIOOPY
KosmuecTBO 3a4eTHBIX €QUHULL BCETO YaCOB 3,5/126

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO0111€€ KOJIMYECTBO YaCOB
= CaMOCTOSI-
dopma 2 3 6 .
> | € JeKuu- | mabopa- | MpakTU- | TEIbHOU ®dopma
00yueHHs = BCETO

59 OHHBIX | TOPHBIX | YECKUX | pabOThI+ KOHTPOJIS

KOHTPOJIb
Ounas 5 9 26 26 74 126 3a4yeT

3. [EJU JUCHUTUIAHGI

Ilens - co3manue OCHOBBI ISl TOHUMAHMSI METOJIOB CUHTE3a, CTPOCHHUS U TIPEBPAIICHUMA
FeTepOIII/IKJ'[I/I‘-IeCKI/IX COCﬂHHCHHﬁ. I[I/ICIII/IHJ'II/IHa COI[Cp)KI/IT CBCACHUA O THUIIAX FCTepoaTOMOB nu
reTepoapoMaTUUECKUX CTPYKTYpP, XMMHUYECKUX CBOMCTBAX M METOJAAX IIOIYYEHUs PA3IUYHBIX
TUIIOB I‘eTepOL[I/IKJII/I‘-ICCKI/IX CHUCTEM, COBpeMeHHLIC HpeI[CTaBHeHI/HI 06 BHCKTPOHHOM nu
HpOCTpaHCTBeHHOM CTpOeHI/II/I FGTGpOLII/IKJII/I‘-IeCKI/IX COGHHHGHHﬁ.

3amaun - YCBOGHHE TEOPETHYECKHX OCHOB M TMPAKTUYECKHX HABBIKOB IS
OCYIIECTBIICHUSI MPO(PECCHOHAIBHON IEATENTLHOCTH B OOJACTH XHMHUU TeTEPOIUKIMYESCKHX
COECIUHEHU.

4. KOMHIETEHINH ObYYAIOIMETI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUIA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

Komnerenummn Nuankatopel Pe3ynbrarel o0OydueHus
TIK-1. CriocobGen TIK-1.1. [IK-1.1.1 YMeer mnpoBOAUTH CHHTE3 BEIIECTB U
IJIaHUPOBATH Cocrapnsier o0l | MaTepuaIoB pPa3HON MPHUPOJABI C HCHOJIB30BaHUEM
paboTy ¥ BEIOMpATh | IJIaH MMEIOIINXCS METOJIMK, CTAHJIAPTHBIC OINepaIuu JyIst
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aJIcKBaTHBIE
METO/bI PEIICHUS
Hay4HO-
HCCICA0BATCILCKIX
3aJ1ay B BEHIOpaHHOMN
00JIaCTH XMMUHU,
XHMHYSCKOM
TEXHOJIOTUH UIU
CMEKHBIX C XUMHEH
HayKax

HUCCICO0OBaHUs U OMpeaAcCIICHUA XHMHUUYCCKOTO H (basoBoro cocTraBa

ACTaJIbHBIC T1JIaHbI BCIIICCTB u MaTCpurajoB Ha nux OCHOBC,

OTICIBHBIX CTAJNN | UCCIICIOBAHMS CBOMCTB BEUICCTB W MaTEpPHAJIOB C
HNCITOJIB30BaHUEM CepHﬁHOFO HAay4YHOTr'O
o0opynoBaHUs

S. I[TPOTPAMMA JJUCHUTIMHBI

HazBaunue teMbl

Kpatkoe conepxanue TeMbl (BOIIPOCHI TEMBI)

Tema 1. Ilpeamer | [Ipenmer XUMHUM reTEPOLUKINYECKHX COCAHMHEHUI, €r0 MECTO B 001aCTH
XUMUU XMMHMYECKHX  3HaHMi. BaxHelmue nOpencTaBUTENd  Pa3IUYHbIX
FETEPOLUKINYECKUX | TETEPOLMKINYECKUX CUCTEM, MCIIOJIb3YEMbIE YEIOBEKOM. TpHBHUATIBHbBIE
COEMHEHHIA. Ha3BaHUs MPOCTEHIINX TeTepoKiIoB. CrucTeMaTH4eCcKass HOMEHKIAaTypa
Howmenkiarypa l'anya-Buamana 118 MOHOUMKIMYECKHX TeTepoluKiIoB. Ha3panus
TFEeTEPOLUUKINYECKUX | KOHJACHCUPOBAHHBIX TE€TEPOLUUKINYECKUX CHCTEM. 3aMECTUTEJIbHAs
COCMHEHHI HOMEHKJIATypa.

Tema 2. Metonsl cuHTe3a OKcupaHOB (dmokcuaoB). Peaknus  Jlapsana-
TpexusieHHbIE Opnenmeiriepa, peakuuss CtpykoBa, peakuuss Paopckoro. MeTonbl
TFeTEPOLIUKIIBI c | cuHTe3a azupuauHoB. Peakuus Benkepa, peakuus ['abpusna. Metonsl

OOHUM TeTCPOaTOMOM

cuHTe3a TUHpaHoB. Metoasl cuHTe3a 2H-azupunos. IleperpynnupoBka
Hebepa. Xumuueckue CBOMCTBA TPEXUJICHHBIX T'€TEPOLMKIOB C OJHUM

reTepOaToOMOM.

Tema 3. Meroasl cuHTE3a OKCa3sUPAHOB, JUA3HPUIMHOB W JIUA3UPHUHOB.
Tpexunennsie XHWMHWYECKHUE CBOMCTBA TPEXWICHHBIX TIE€TEPOLUKIOB €  JByMS
TeTEepPOLHKIIbI C IByMsl | rerepoaToMaMu. OCOOEHHOCTH CTPOEHUS, BIMAIOLIME HA HAIPaBICHUE
reTepoaToMaMu PACKpBITHS LIMKJIA.

Tema 4. Metonbl CcHHTE3a OKCETAaHOB, Aa3€TUIMHOB W THETAHOB; PEAKIUU
YeTrbIpexuiIeHHBIC LHUKIU3anuy, KoHAeHcanuu. CpaBHEHHE OTHOCHUTENBHBIX CKOPOCTER
TeTEPOLMKIIBI C | peakuuii 00pa3oBaHMsI  PA3IMYHBIX TETEPOLMKIOB. XHUMHYECKHE
OJTHMM I'eTepoaTOMOM | CBOMCTBAa  YETHIPEXWIEHHBIX TIETEPOLMKIOB. ONEeKTpouiIbHOE U

HYKJICO(pUIIbHOE PACKPBITUS LUKIOB. B-JIakTOHBI U PB-makTambl. MeToab!
CHHTE3a U OMOJIOrHYecKasi aKTUBHOCTb.

Tema S5.®ypas,
uppod, THoheH

ApomaTtuyHOCTh QypaHa, nupposa u TioeHa. Metosl cuHTesa pypana
U3 MNpUpoaHbIX mnonucaxapuaoB. Cunre3 Ilaans-Kuoppa. Cunres
¢ypanoB no deiicty-benapu. Cunrez nupponoB no I'anuy u Kuoppy.
Cunte3 tuodenoB mno XwuHcOepry. Cunressl ¢(ypana, muppoia u
THodeHa u3 a¢upoB aleTUIICHANKApOOHOBOM KHUCJIOTHI.
DnexTpoduIbHOE 3aMEIIeHHe B PSAAax JaHHBIX FEeTEPOLUKIIOB, PEAKIIUU
HYKJICO(HUIIPHOTO M PaIMKAIBHOTO 3aMEIICHHSI.

Tema
6.KonnencupoBanHbie
NSTHYICHHBIE
TeTEePOIUKITBI c

OOHHM IeT€poaToMOM

ApomatnyHocTh OeH3o¢ypaHa, HHAoda U OeH3otuodeHa. Cunte3s
uHaoiaoB no Pumepy u Manenynry. Peakuus Peiicepra. Cunres
uHnonoB no Henunecky u bunmepy. Cunre3sl OeH3odypana u
OcH3oTHOQeHa. Peakiuu 2IIeKTPOPMILHOTO 3aMENICHHsI B psjiax
Oenszodypana, wuHAona u Oenzornodena. HyxkneopunpbHOE U
paiuKaJIbHOE 3aMEICHHUE B psAaxX JaHHBIX FeTEPOLUKIIOB.




Tema 7. [Tupugusa. OCHOBHOCTP U apoMaTHYHOCTh. CrocoObl  BBIICICHUS
[llecTuunenubie NPOU3BOAHBIX MUPUAMHA U3  MPOMBIIIIEHHBIX W HPUPOJHBIX
reTEPOIUKINYECKUE HMCTOYHUKOB. MeToapl cuHTE3a MUpPUAMHOBOrO mukia. Cunrte3 ['aHua.
coeMHEHUs] ¢ OAHUM | CHHTE3bl  JUTHAPONUPHAMHOB M3  ALMKIMYECKUX  EHAMHUHOB.
reTepoaToMoM DnekTpoUIbHOE 3aMeIeHNE B SApe MUpUanHa. Biusaue 3amectureneit
Ha HampaBJeHue dJiekTpopuiabHOW araku. HykineopunbHoe u
paguKalbHOE 3aMelIieHHus B sapo nupuauHa. Peakums YwumbaOuna.
Peakumu OokoBOM 1emu psiia NPOM3BOAHBIX MUPHUAUHA. N-OKHUCH
MPOU3BOJAHBIX MUPHUANHA MTOTYyUYEHUE, XUMUUYECKHE CBOCTBA. CpaBHEHUE
HATPaBIIEHUS ANEKTPOPIIBHON aTaku y MPOU3BOIAHBIX MUPUINHA U €TO0
N-okuceil. YerBepTuuHble coiu nupuarHa. Ilomydenue, peakuuw,
OnoIornyecKas aKTUBHOCTD.
Tema 8. A305BbI: OKCa30J1, WMHA30JI, THA30J, MNHPa30J. APOMATUYHOCTb.
[TaTnunenubie CpaBHEeHHE OTHOCUTEIBHON YCTOMYMBOCTH K OKHUCIUTENSIM a30JI0B U UX
reTEPOIUKINYECKUE KOHJICHCUPOBAaHHBIX aHajIoroB. Meroapl cuHTe3a 1,2-a3070B. Peakuun
cucteMbl ¢ JAByMs | 1,3-pumonsipHoro npucoenuHeHus. Metoael  cuHTe3a  1,3-a30I10B.
rerepoaToMaMH. Huknmu3anun 1,4-1KapOOHUIIBHBIX COCIUHEHUN u o-
alMJIAMUHOKETOHOB. Peakiuun ANEKTPOPUILHOTO 3aMeICHHS.
3aBUCHMOCTH HampaBJCHUS AJIEKTPOPHIBHOW aTakkh OT B3aUMHOTO
paCIOIOKEHHUSI TETEPOATOMOB M 3aMECTUTEIIEH B KOJIBIIE.
Tema 9. XWHOJIMH, W30XUHOJUH. OCHOBHOCThH, apOMAaTHYHOCTh, YCTOMYMBOCTh K
KonnencupoBanubie | okucaurenssiMm. CuHTe3 XHHOIMHOB 1o Ckpayny. CHUHTE3 XMHOJIMHOB IO
[IECTHYICHHBIC Opumneniepy u  [lbutnuarepy. KouaeHcanus aHUIUHOB C -
TETEPOLUKINYECKUE TUKapOOHWIBHBIMU  coenuHeHusiMU. CHHTE3  HW30XMHOJHMHOB IO
coequuenns ¢ oxuumM | bumnepy-Hamupansckomy wu  [lukrs-Ulnenrnepy. OnektpoduiibHOe
reTepoaToOMOM 3aMeIleHUEe B pSAOYy XUHOJIMHA M HW30XMHOJIHMHA, HYKJI€OQWIbHOE U
paavKanbpHOE 3amenienns. Peakinu 60koBo# 1ienu. N-OKHCh XHHOJIMHA.
Tema 10. HoBele ycnexu B M3y4eHMM PEAaKLUM LUKIONpUCOenuHeHus. 2+2, 3+1,
[TepcriekTHBBI 4+1 n 3+2 nuxsnonpucoeauHeHus. Peaknum n3oMepu3aluy BaJ€HTHBIX
CHUHTE3a cBsizei. Peakiinu KoHAEHCAIIMA €HAMUHOB.
TFeTEPOLUKINYECKUX
COCTUHEHUN
6. CTPYKTYPA U COAEP)KXAHUE TUCHUITJIMHBI
6.1. ®opma obyueHus — oyHasi, Kypc — 5, cemecTtp — 9

HaumenoBanus pa3aciioB U TEM

KonuuectBo yacos
JlaGop. | Ilpakr. | CPC+K

JIexkir. Bcero

Tema 1. [Ipeamer xumun
TeTePOLMKINYECKUX COEAMHEHUH. ) 6 ]
Homenknarypa reTeponukiInyecKkux

COE€JUHEHHI
Tema 2. TpexuneHHbIC TETEPOLMKIIBI C OJHUM ) ) 6 10
reTepoaToMOM
Tema 3.TpexuneHHblE T€TEPOLUKIBI C ABYMS ) 3 10
reTepoaroMaMu

Tema 4. YUerbipexusieHHbIE T€TEPOLMKIIBI C > 4 3 14

OIHHM T'€TCPOATOMOM

Tema 5.®Dypan, nuppon, THOHeH 4 4 8 16

Tema 6.KoHIeHCHUPOBaHHBIE MSTUUYICHHbBIE
TeTEPOLMKIIBI C OJTHUM IFeTepoaTOMOM




Tema 7. IllecTranenHbIC
FeTEPOLUKINYECKHE OEOUHEHUS C OIHUM 4 4 8 16
reTepoaToOMOM

Tema 8.1IsaTHUNIEHHBIE TETEPOLUKINYECKUE > 4 3 14
CHUCTEMBI C JIByMsI T€T€pOATOMAMH.

Tema 9. KonnencupoBaHHbIE
IECTUYWIEHHBIE reTePOLUKINYECKIE 2 4 8 14
COCIMHEHMSI C OJTHUM T'e€TEePOaTOMOM

Tema 10. [lepcnekTHBBI CUHTE3a ) 6 ]
TEeTEPOLUKIMUECKUX COSTMHEHUN

HNTOI'O 3a cemectp 26 26 74 126

7.

OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINNA

7.1.  KoHTpoJbHbBIE BOIPOCHI

[IpenmMer XMMUU TeTEPOLUKIMYECKUX COSAWHEHH, €r0 MECTO B OOJIACTH XMMHUYECKHX
3HaHUW. BaxHelmme nTpeACTaBUTENM PA3IMYHBIX TETEPOLMKINYECKUX  CHUCTEM,
UCIIOJIb3YEMBIE 4YEJIOBEKOM. TpuBHANbHBIE Ha3BaHUSA MPOCTEHIIMX TIE€TEPOLUKIIOB.
CucreMatuueckast HOMEHKJIaTypa T'apua-Buamana TUIA MOHOIIUKINYECKUX
rerepouykioB.  Ha3BaHus  KOHACHCHPOBAHHBIX  TIETEPOLMKIMYECKUX  CHCTEM.
3aMecTUTeNbHASI HOMEHKIIATypa

Metonpl cuHTe3a OKCHpaHOB (3nokcuaoB). Peaknus [lap3ana-OpaeHmeiiepa, peakuus
CrpykoBa, peakuusi PaBopckoro. Meroasl cuHTe3a azupuanHoB. Peakius Benkepa,
peakuusa [aGpuana. Meroabl cuHTe3a TUHpaHOB. Metonsl cuHTe3a 2H-a3upHuHOB.
[leperpynnupoka HebGepa. Xumuueckue CBONCTBA TPEXWIEHHBIX TI'€TEPOLIMKIOB C
OJIHUM T'€Te€pOaTOMOM

MeTonpl CUHTE3a OKCETAHOB, a3€TUIMHOB U THETAHOB; pEAaKLUUU IUKIU3ALUH,
KoHJeHcanuu. CpaBHEHHE OTHOCUTENIBHBIX CKOPOCTEH peakuuii 00pa3oBaHus pa3InYHbIX
TeTEPOLMKIIOB. XuMuyeckue CBOIiCcTBa YEeThIPEXUWIEHHBIX reTEpPOLMKIIOB.
OnekTpouiabHOE U HYKJICO(MMIBHOE PACKPBITHS LUKIOB. B-JlakTOHBI M [-1aKTamsbl.
MeToapl cuHTe3a 1 OMOIOTHYecKast aKTUBHOCTb.

MeTonpl CUHTE3a OKCETaHOB, a3€THUJMHOB M THETAHOB;, pEaKUHUU LUKIU3aLUH,
KoHAeHcaluu. CpaBHEHHE OTHOCUTENBHBIX CKOPOCTEN peaklnii 00pa30BaHUs pPa3InIHbIX
TETEPOLIMKIIOB. XuMHYeCKue CBOICTBa YETBIPEXWIECHHBIX reTEpOLUKIIOB.
OneKkTpoUuiIbHOE W HYKICO(UIBHOE PACKPHITUS IUKIOB. [-JIakTOHBI U [-JIaKTambl.
Metoab!l cuHTe3a U OHoIornyeckast akTHBHOCTb.

ApomatnyHocTh (ypaHa, nuppoiia u TuoeHna. Meronsl cuHTe3a PpypaHa U3 MPUPOTHBIX
nonucaxapunoB. Cunres [laans-Kuoppa. Cunres ¢ypanos no ®elicty-benapu. Cunres
nupposioB 1o 'anay u Knoppy. Cunre3 tnodeno mo Xuncoepry. Cunressl (ypana,
nupposna ¥ THodeHa u3 3(pUPOB alETUICHIUKAPOOHOBON KHCIOTHL. DJIEKTPO(UIbHOE
3aMeIICHUE B Ps/Iax JaHHBIX T€TEPOIHMKIIOB, PEAaKIIUN HYKJICO(DUIHHOTO U PaTUKAIBHOTO
3aMeILEHUs.

ApomarnaHocTh OeH30(]ypana, nHaoa 1 6eH3oTrodeHa. CuHTe3 UHI0JI0B 1o Durtepy u
Mapenynry. Peakuus Pelicepra. Cunre3 nnnosnos no Hennnecky u bumepy. Cunressl
OocH3odypana u OeHzoTmodeHa. Peaknuum 2IeKTPOPWIBHOTO 3aMEIICHUS B psiax
oenzodypana, ungona u 6enzotuodena. HykneodunabHoe U pagukaabHOE 3aMeElEHUE B
psAnax JaHHBIX FETEPOLMKIOB

IMupuaua. OCHOBHOCTH M apoMaTH4HOCTb. CrocoObl BBIIEIECHUS IPOU3BOAHBIX
NUPUIMHA U3 [POMBIIIICHHBIX M TNPUPOJHBIX HCTOYHMKOB. MeToabl CHHTE3a
nupuauHoBoro nukna. Cunres I'anua. CHHTE3bl JUTHAPONUPUINHOB U3 ALMKIMYECKUX
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€HaMHUHOB. DJIEKTPpO(DUIbHOE 3aMEIICHUE B sApe MUpUANHA. BiausHue 3amecTuTeNnei Ha
HampaBlieHUE AIIEKTPOPIIbHON aTaku. HykineoduiapbHOEe W paMKalbHOE 3aMEIICHHS B
sanpo nmupuauHa. Peaknus UYnumbabuna. Peakium OOKOBOM 1ienmu psifja TPOW3BOIHBIX
nupuanHa. N-OKHCH TNPOU3BOJHBIX MUPUANHA TMOJIYyYEHHUE, XUMHUYECKHE CBOMCTBA.
CpaBHEeHHE HaIpaBieHUs JIEKTPO(UILHON aTaku y MPOW3BOIHBIX MHUPUIWHA B €ro N-
okucedd. YerBepTuuHble conu nupuauHa. llomydeHnue, peaknuu, OHONOTHYECKas
AKTUBHOCTb.

8. Asonbl: OKca3oJ, WMMIA30J1, THA30J, [Upa3od. ApomaruyHocTb. (CpaBHeHUE
OTHOCHUTEJIbHOM YCTOMYMBOCTH K OKHCIHATEISIM a30J0B M HUX KOHJIEHCHPOBAHHBIX
aHajoroB. Meroabl cunrte3a 1,2-a3o010B. Peakuuu 1,3-1MnonsipHOr0 NPHCOEIUHEHUS.
Metonpl cunteza 1,3-azomoB. Iluknuzamuum 1,4-mukapOOHUIBHBIX COCAMHEHUH W O~
aIMUIAMUHOKETOHOB.  Peakumu  3NMeKTpOQUILHOTO  3aMENICHUS.  3aBHCHMOCTH
HaIpaBJIeHUs! SJIEKTPOPUIBLHON aTakh OT B3aUMHOTO PACIOJIOKEHHUS T€TepOaTOMOB U
3aMECTUTENEN B KOJIBIIE.

9. XWHONWH, U30XUHOJUH. OCHOBHOCTH, apOMAaTHYHOCTh, YCTOMYMBOCTH K OKHCIUTEISIM.
Cunre3 xuHommHOB 10 Ckpayny. CuHTe3 XUHOAMHOB 10 PpuiieHIIepy U
[Iputnuarepy. Konnencamnus aHuIMHOB ¢ B-AUKapOOHUIBHBIMU coeAMHEHUAMU. CUHTE3
U30XUHOIMHOB 10 bunuiepy-Hamupansckomy u Ilukra-Ilnenrnepy. DnexkrpodunbHoe
3aMelleHe B psAOy XMHOJMHA M HW30XUHOJIMHA, HYKICO(DHUIbHOE U paJUKalIbHOE
3amenieHus. Peakium 60koBoif 11enu. N-OKUCh XMHOJIMHA.

10. HoBble ycmexu B HM3Y4YEHUH PEAKIUU LUKIONpUcOoenuHeHus. 2+2, 3+1, 4+1 u 3+2
UUKJIONPUCOENUHEHNs. Peakuum H30Mepu3aluy  BAJEHTHBIX  CBsA3el. Peakiuu
KOHJICHCAllU! €HaMHUHOB.

7.2.  Tembl TUCHMEHHBIX PaOOT (THUITHI 32/1a4)
KouTtponbHast pabota mo mMpoBepKe TEOPETHUECKUX 3HAHMM — IO BCEM TeMaM, C
HCII0JIb30BAHUEM YKA3aHHBIX BBIIIE KOHTPOJIbHBIX BOIIPOCOB.

7.3. Obpazenr comepaHus dK3aMEHAIIMOHHOTO Owiera (MpH HAIWYUHM dK3aMEHa TI0
JTUCITUATIIINHE)

JloHeukuii rocy 1apCTBEHHbI YHUBEPCUTET
Xummnueckuit paxkyiabTeT
Kadenpa Gnoxumun 1 OpraHuuecKor XUMHUH

[Iporpamma BoIciiero oOpa3oBaHHs [Iporpamma OGakanaBpuaTa

CriennanbHOCTTh 04.05.01 dynnameHTanbHast U MPUKIAIHAS
XUMHUS

[Ipoduns noaroToBKU XUMUS

dopma o0yueHHs OuHas

Cemectp JeBsThIi

JlucuurimHa XUMUS FeTEPOUUKINYECKUX COCTMHEHUN

DKk3aMeHanMoHHbIN Omier Ne 1

1.3amecTurenpHas HoMeHKIaTypa. Ha3BaHHsS KOHAEHCHPOBAHHBIX T€TEPOLUKINYECKUX
CHCTEM.

2.MCTO,Z[I>I CHUHTC3a YCTBIPCXYICHHBIX T'CTCPOUHUKIIOB C OJHUM I€TCPpOaTOMOM. .HaKTOHBI,
JTaKTaMBl.

3. HykneodunpHoe 3amenienne B psay nupuanHa. Peakuus YnunbaOuHa.



VYTBepkeHO Ha 3aceaHiH Kaeapbl OMOXUMUU U OPraHUYECKOW XUMHHU, IPOTOKOJ
Ne ot r.

3aBenyromniuii kKageapoit O.B. bapanosa

DK3aMeHaTop M.A. CuHenbHUKOBA

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

Howmepa paznenos Bun pabotsl Maxcumanbioe
KOJIMYECTBO 0aJIOB

Opranu3annoHHO-y4eOHas paboTa 10
Conepxarenbupiii | CaMocTosATebHAs paboTa 20
Moyb 1 MopynbsHas KOHTpOJIbHas paboTa 20
Hroro 50
3auer 50
OO0uuii uror 3a cemectp 100

CooTBETCTBUE OAIIOB OLIEHKE

O1eHKa 10 IATHOAILHOM IIKAJIE
KomnunuectBo 6a11oB "
s 100 ECTS | DOxzamen, nuddepeHnnpoBaHHbINA 3auer
3a4eT

90-100 A OTIIMIHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C Xopotto 3a4TECHO
70-74 D 3a4TCHO
60-69 E YAOBIETBOPUTEIHHO aTTomo
35-59 FX HE 3aYTECHO

0-34 v HEYJIOBJICTBOPUTEIHHO e 3a9TOHO

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 MTHBAJIM/IOB

B xozxe peanuzanuu QUCIUILTMHBI UCTIOIB3YIOTCS CISAYIONINE JOMOIHUTEIBHBIE METOIbI
00yYeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W TIPOMEKYTOUYHOM aTTeCTAllMK O0YYaIOIIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

- TEKIUU O(OPMIISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTa, JTOCTYIMHOTO C
MOMOIIIBIO KOMITBIOTEPA CO CIEIUATM3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHHEM;

- JUIS ~ BBITIOMHEHWS]  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTABISICTCS
YBEITUYHMBAIOIIEE YCTPOMCTBO; BOZMOXKHO TaKKE MCITOIH30BAHUE COOCTBEHHBIX YBEITHMUUBAIOIITUX
YCTPOWCTB;

- MMMCbMEHHBIC 3a1aHUS OPOPMIISIOTCS YBEIIMUEHHBIM MIPU(TOM.

2) JUTSI TITYXHX U CIIa0O0CTBIIIAIINX

- JeKIuu 0(hOPMIISIOTCS B BUIE SJIEKTPOHHOTO IOKYMEHTA;

- MUChMEHHBIC 3aJJaHUS BBIOJHSIOTCS Ha KOMITBIOTEPE B MUCHBMEHHOU QopMe;
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- 9K3aME€H INPOBOJUTCA B IHUCbMEHHOH (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

3) JUIS JIML C HApYLIEHUSIMU OIIOPHO-/IBUTATEIBHOTO alnapaTa:

— ek  OQOpMIISIIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYHHOIO C
MIOMOILBIO0 KOMITBIOTEPA CO CHELHMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MUCHMEHHBIE 3aJ[aHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpME WIIU BBINOJIHAIOTCS B MUCbMEHHOMN
¢dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPEeNyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl HOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOUHOM — aTrTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(H3MYECKHMX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHHBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubImorpaduyeckuM pecypcam B CETH
WuTepHer Ui Kaxaoro oOydaromierocss B (opMmax, aZalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0POBbsI U BOCTIPUSTHS HHPOPMALIUH:

1) JUIA CJIENBIX U CIIA0OBUIAIINX:

— B IICUYaTHOHM (pOopMe yBETHUEHHBIM IIpUdTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CITA00CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) 111 00YYArOIIUXCsl C HAPYIICHUSIMU OMOPHO-/IBUTATEIBHOTO arapara:

- B IIeYaTHOH popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O ITPOLECCA

VYuebnble 3aHATUS npoBoaATcs B ['maBHOM kopmyce JonI'Y (r. Joneuk, np. ['yposa, 6).
Jnist mpoBeneHust 1a00paTOPHBIX 3aHATHI TpeOyeTcs ayJuTopusi, 000pyT0BaHHAS MEJIOBON HIIH
MapKepHOH T0CKOH, MyJIbTUMEIUNHHBIN POEKTOP U 3KpaH, HOYTOYK, KOMILJIEKT yueOHOI Mebenu
JUIsL CTYAEHTOB, pabouee MECTO NpernojaaBarens,Beixol B MHTepHeT — mnpoBoaHOM win ¢
ucnonb3oBanuem Wi-Fi.

Jlis caMOCTOSITENbHOM pabOThl HCIMOJIB3YIOTCSI TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuyHoli OMOJIMOTEKM YHUBEpPCUTETa U JPYTHX HJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4e0HO-METOIMYECKOE OOCCIeUueHre, MPEICTAaBICHHOE B YYEOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpMyca (ayn.405).

OOyuaromyecss HMMEIOT BO3MOXXHOCTh — HCIIOJIb30BAaTh  Y4YeOHbIE MaTepuajbl IO
JTUCLHUIUIMHE, pa3MelneHHble Ha riatdgopme Moodle LleHTpa AMCTaHIIMOHHOIO O0Opa3OBaHMS
OI'bOY BO «/lonl'Y». Ilpu n3yyeHHH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0OydeHHE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

C  wucronmp30BaHMEM — pecypcoB  MmIarGopMbl  JAMCTAHIMOHHOTO  00pa3oBaHUS
OCYILECTBIIACTCS TEKYIIMH KOHTPOJb 3HAaHUH OOydYaroluXcs Ha OCHOBE TECTUPOBAaHUS U
IIPOBEPKHU PE3YJIbTATOB CAMOCTOSTEIBHON paOOTHI.

1. PEKOMEHAYEMAS JINTEPATYPA

OcHoBHasl IMTEpaTypa
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1 Jbxunkpuctr T. Xumus rereporukindeckux coeaunenuid. / Mzn-so M:"Mup".-1996 -
463 c.

2. Ilakert JI. OCHOBBI COBpPEMEHHOW XMMHH TE€TEPOLMKINYECKUX coeauHeHuil. Ilep. c
aHri., noxg pen. B.I'. SAmrynckoro. / U3a-so M:"Mup". - 1971 - 352 c.

3. Tloxapckuit A.®. Teopernueckue OCHOBHI XMMHH TreTepouukioB. / W3a-Bo M:
"Xumusg". - 1985 -278c.

4. NBanckuit B.M. Xumus reteponukinueckux coenuHennit. / M: "Bricmas mkoma". -
1978 - 560 c.

JlomoJtHUTEIbHAS

1. Cmut B., boukos A., Keiiru1 P. Oprannueckuii cuntes: Hayka U uckyccTBo. / M31-Bo
M:"Mup". -2001 - 573 c.

2. Banypo K.B., Mumenko ['.JI. IMeHHble peakiuu B opraHudeckoi xumuu. / U3a-Bo
M:"Mup". -1976 - 528 c.

3. PeytoB, O.A. Opranuueckas xumusi: B 4 u.: U.: 4: YuebHoe nocobue s By30B / O.A.
Peytos, A.JI. Kypu, K.I1. bytun - M.: bunowm. JlabopaTtopus 3nanuii, 2004-2009.

4. C.Bapramsn. CuHTE3 OCHOBHBIX JICKapCTBEHHBIX cpenctB. /M. "Men.-undopm.
arenctBo", 2005, 844 c.

12.  THOOPMAIIMOHHBLIE PECYPCbI

1. HammonanbHasi  JJjieKTpoHHast  OmOJMOTEKA (H2B): benepanbHast
rocynapcTBeHHas uHdopmarmonHas cuctema / MunucrtepctBo KynbTyper P®;Poccuiickas
rocynapctBeHHas 6ubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pesxum noctyma: cBOOOIHBIN, moanucka. Heo6xoaumMa ycTaHOBKa TPOTPaMMHOTO
oOecnieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: Hay4Has a5ekTpoHHas OuOimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru(nara o6pamenus: 01.09.2023). — Pexxum mocTyma: s aBTOPU30B.
nosb30BaTeneh. —TeKCT: JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnmnoreka «KuOepJleHunkay»: caiit / Accommanus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL:https://cyberleninka.ru/. — Pexum mocrtyma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DNeKTPOHHO-ONOIMOTEeUHAS cHcTeEMa «Jlanby»: [caitT]. -

URL:https://e.lanbook.com(mata obpamenus: 01.09.2023). — Pexxum nmoctyma: Ijsi aBTOPHU30B.
nosib3oBaTenen.— TekcT: 2IeKTPOHHBII.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoTreyHas cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru(mara oopamenus: 01.09.2023).— Pexxum goctymna: JisiaBTOPU30B.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIMN.

6. y1eKTPOHHO-0uOMoTeuHas cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHBIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anexrponnsiii // ObC Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum ngoctyma: MOUCK CBOOOMIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s1 TTosib3oBaTesne JJonl'y.

8. daexTponnblii apxuB Joul'Y: pasmen caiita / HB Jlonl'Y. — Teker:
anexktporHsld // DBC Jonl'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpameHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.
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13.  ITPOI'PAMMHOE OBECIIEUEHHE

1. Windows 7 PRO (xopnoparunas nunensust Joul'Y Ne 46484614)

2. MicrosoftOffice (koprioparuBHas aurieH3ust JJoul'yY Ne 46472919)

3. MicrosoftVisualStudio (munensus nporpamMmel DreamSpark mis Beicimx yueOHbBIX
3aBeCHUI)

4. AwnrtuBupyc Kacmepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD niis cBOOOAHOTO MPOTPAMMHOTO 0OCCTICUCHHS ).
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