MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.18.02

(unoexc oucyuniumvl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Opranuyeckast XuMus 2

(HauMeHo8aHUe OUCYUNIUHDBL)

18.03.02 Buepro- u pecypcocbdeperaronye mporecchl B XUMUYECKOW TEXHOIOTHH, He(DTeXUMUH U
OMOTEXHOJIOTHHI

HaIpaBJIEHHOCTH (TIPOdUIIB)
ParnmoHanbHOE IPUPOIONIOIB30BaHKE, PEIUKIIMHT U YTHIIN3AIUs OTXO/I0B

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2021
O6mras TpynoeMkocTb: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 4
dopmMa KOHTPOJIA | DK3aMEH Hroro

Buj 3ansiTuit

Jlekuun 4 4
JlaGopaTopHsble 4 4
[IpaxkTrueckue - -
PykoB0OJCTBO: KypcoBbie paboThl (mpoektsi) / PT'P - -
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 8,35 8,35
CamocrosiTenbHas paboTa 199 199
KoHTposb 8,65 8,65
Hroro 216 216




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.X.H., Bapakuna E.B.

(OondxcHocmy, yueHoe 3eanue, cmenensb, Pamunus 1.0.)

noueHt, bynes A.C.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenensb, Pamunus U.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAIpaBJICHUS TTOATOTOBKU
18.03.02 Buepro- u pecypcocbdeperaronue mporecchl B XUMUYECKOW TEXHOIOTHH, He(DTeXUMUH U
OMOTEXHOJIOTHHI

Cpoxk aeiicTBusi paGoyeii mporpaMMsbl JMCHUILIMHBI 10 «31» aBrycra 2026 r.

COI'JTACOBAHO
3aBenyroumii kapenpoit « XuMuyeckast TEXHOJIOTUS M pecypcocOepekeHne»

« » 20 T. M.B. KpaBoBa
(noonucv) (H.0. Damunus)

YTBEPXIEHO

Ha 3aceganun HCHTpa MEIUIIMHCKON XMMHHU

(mpotokon 3acexanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Jate (dyHIaMeHTaNbHBIC MPEACTABICHUS O (U3UKO-XMMHUYECKUX CBOMCTBAX OCHOBHBIX
KJIACCOB OPraHMYECKUX COCAMHEHUN C TO3UIMU COBPEMEHHOW TEOPUU CTPOCHUS XHMHUYECKHX
COCIUHEHUN.

2. Mecto aucuuniuabl B cTpykrype OITIOII BO

HI/ICHI/IHHI/IHBI " IpaKTUKH, Ha OCBOCHHUHN KOTOPBIX 6a31/1pyeTC}1 JaHHass AUCHHUIIIIMHA: «061118.5{
N HCOPraHU4YCCKasA XUMHA», «BrIcIIas MmaTeMaTHKa.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
MpEIIeCTBYIONEE: «AHATUTHYECKAS XUMHUS U (PU3UKO-XUMUYCCKUE METOJIBI aHAIHN3ay, «XUMUS U
TEXHOJIOTHSI OpraHMYecKuX BemecTB», «TexHonorus mnepepaboTKU W YTHIM3ALHMU OTXOJIOBY,
«IIpousBoacTBeHHAs MPAaKTUKA (HAy4YHO-UCCIIEeN0BaTeNbCKas padora)», «[loaroroBka k mpouemype
3aIUTHI U 3aIIUTa BHITYCKHON KBaTU(UKALIMOHHON PabOThI».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

peakiuii, TPOUCXOASIINX

XAMHUYECKHUX 3JIEMEHTOB,
COEIMHEHMH, BEIISCTB U
MaTepHaIoB

CBOMCTBa Pa3jIMIHbBIX KJIACCOB

KOHTPOJIHpYeMble . IInanupyemsle pe3yJibTaThl
POJIpY KOMIIeTeH Ui Py pesy
KOMIIeTeHIIUH o0y4eHus
(Kol ¥ HAUMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
OIIK-1 Cnoco6en | OIIK-1.2. 3Haer OCHOBBI | 3HaTh: CIOCOOBI MOJYYEHUS U
U3y4aTh, aHAIU3UPOBATh, | KIacCU(PUKAIIMM  OPraHUYECKUX | XUMUYECKHE CBOWCTBA OCHOBHBIX
HCII0JIb30BATh COEJIMHEHUI, CTPOEHHUE, CIIOCOOBI | KJIaCCOB OpPraHMYECKHUX
MEXaHU3Mbl XUMUYECKUX | MOJIYYEHUs] U XUMHYECKHE | COEAMHEHUH;  3aKOHOMEPHOCTH

CTPOCHUS BCUICCTBA, IPOTCKAHUA

B TEXHOJIOTHYECKUX | OPTaHUYECKUX COCAMHEHHUM, | peakIui U MEXaHU3Mbl pPeaKIui
rpoueccax U | OCHOBHBIE MEXaHM3MBbI | KaK OCHOBY JUISt
OKpY>Karolem MHpE, | TPOTEKAHUS OPraHUYECKUX | LEJIEHANPABICHHOTO
OCHOBBIBASICh HA 3HAHUSAX | PEAKLUM. OPraHu4YeCKOro CUHTE3a

O CTPOCHHMHM BEIECTBA, VYMeTh: MPOTHO3UPOBATH
MpUpoae XUMHUYECKOU BO3MOXXHBIE IIYTHU U YCJIOBHUS
CBSI3M U CBOMCTBax npeoOpazoBaHms

Pa3IMYHBIX KJIaCcCOB (YHKITMOHATBHBIX TPYII B XOJIE

XMMHYECKON peaKIuu

Bnanets: meTogamu 00paboTKH U
aHaIH3a pE3yIbTaToB
HKCHEPUMEHTOB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLIEr0

. KOHTPOJIst
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aean) . . Cemectp Bbaanbl | HHTEpaKkTUB, 4. (HAMMEHOBaHUE

y4eOHoii padoThI (yuedoHoOl padoTHI) u,

OLICHOYHOI'0
cpeacTBa)
Monyib 2. Jlek KapOoHunbpHbIE COCTMHEHUS. 4 2 - - -
Cp KapOoHunbHbIE COCTMHEHUS. 4 31 - - -
Jlex KapOoHOBBIE KUCIIOTHI M UX 4 2 - - -
MIPOU3BO/IHBIE.

JIab Cunte3 OyTunanerara 4 4 - - Otuer no
lmabopaTopHOi
pabote

Cp KapOoHOBbIE KHCIOTHI U UX 4 24 - - -

MIPOU3BO/IHBIE.
Cp AmuHbl. CiocoOBbI MOTY4YeHUS U 4 24 - - -
XUMHUYECKHE CBOWCTBA.
Cp Hutpocoennnenus 4 24 - - -
Cp Asumel. 4 24 - - -




®opMbl TEKYLIEr0
. KOHTPOJIS
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm, p
Mopnyas (pa3aeon) . . Cemectp Bbaanbl | HHTEpaKkTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHO¥ padoTHI) u,
OLI€HOYHOI0
cpeacTBa)
Cp XuMHs 1Aa30COEINHEHNI. 4 24 - - -
Cp Cepa- u dpocdopcoaepxamiye 4 24 - - -
OpPTraHUYeCKHE COCTUHEHHS.
Cp Beenenue B xumuro 4 24 - - -
reTEPOLUKINYECKUX COCTUHEHUM.
KoHTpoib [ToaroroBka K 3k3aMeHy 4 8,65 - - Bormpocs k
bk3ameny Ne 1-54
ITA [TpomexyTouHast arTecTanus (IK3aMeH) 4 0,35 - - Bonpocsr k-
bk3ameHy Nel-54
Hroro:| 216 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu peanu3zanyu JUCHUTUIMHBI HUCIOJIB3YETCS TEXHOJOTHS TPAIUIIMOHHOTO OOy4YCHHS —
opranm3aus yaeoHoro npoiecca B By3e. K popmam 00ydeHHst OTHOCATCS JCKIIUU U TA00OpaTOPHBIE
3aHATHS, & TAKKE CAMOCTOsTeNbHas pabota. Ha Jekuusx ucnoiabp3yroTcs HATJSIHBIE U CIIOBECHBIC
METOAbI O6y‘-IeHI/ISI, Ha Ha60paTOpHBIX 3aHATUAX — HATJIAAHBIC, CJIOBCCHBIC U MTPAKTUYCCKUC MCTOBI.
OreHMBaHUE 3HAHUHN CTYICHTOB IIPOM3BOIUTCS 10 OAJUTBHO-PEHTHHIOBOM CUCTEME.

JlaGopaTopHbie pabOTHl MPOBOAATCS B (OpME SKCHEPHUMEHTOB B jaboparopuu. dopma
TEKYIIETO KOHTPOJIS — OTYET 110 JJabopaTopHOii padoTe.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI
MeTonuueckue yKa3aHusl K BBITOJTHEHUIO 1a00paTOPHBIX paboT

JlabopaTopnasi pabora Ne 1: Cunre3 6yTnjianerara

0 H,S0,(conc.) 0
AN + _—
OH )J\DH reflux 2 h )LOM

Meroauka cuHTE3a
B kpyrnononHoii konbe emkoctbto 100 mu BHOcAT 0.2 monp Oyranona-1 u 0.2 Monb neasHOU
YKCYCHOM KHCIOThI. K mosiydeHHOM cmecu akkypaTHO A00aBisifoT 0.5 M KOHLIEHTPUPOBAHHOM
CepHON KUCIIOTHI M TOOABUB KUIEIKU CMECh KUIATST ¢ OOpAaTHBIM XOJOIWIBHUKOM B TeueHuH 1.5-2
4. [To OKOHYaHHIO HArpEeBaHUSI CMECh OXJIAKIAIOT, T00ABISIIOT 40 MII JIeASTHOW BOJABI U OTACISAIOT
OpraHu4eckyro a3y ¢ MOMOIIbIO JIENIUTENIbHOW BOPOHKU. [IpOYKT MPOMBIBAIOT MOCIEI0BATENBHO
onHoil mopuueit 15% pactBopa kap6onata HaTpus (30 mi1) U AByMs mopuusiMu BoAbl (2 o 50 mur).
[TpoaykT cymaT Haj cyib(aToM HATPUS U IEPETOHSIOT.

KoHnTpoJsbHbIe BONpPOCHI:
1. MexaHu3M HYKJICO(DUIBHOTO IPUCOESAMHEHHS K KapOOHWIBHON TpyIIIE.
2. KakoBa poJib CepHOl KUCIIOTHI B BHIILIEONMCAHHOM CUHTE3€?
3. IlonmydeHue cIoXKHBIX F3PUPOB.
4. I'maponus cia0XkHBIX 3pupoB. MexaHU3MbI THAPOIIN3A.
5. [Ilepesrepudukanus. Amunonu3. Boccranosnenue. BzaumopeiictBue ¢ MarHuil- u
JUTUHOPraHNYECKUMU COEAMHEHUSIMH.
6. MexaHu3M peakluu 3TepuduKanuy.

CamocrosTenbHas paboTa — 3TO COBOKYITHOCTb BCEH CaMOCTOATENBHOM JIESTEIbHOCTH CTYJEHTOB,
KaK B yuyeOHO ayTUTOpPHUH, TaK U BHE €€, B KOHTAKTe ¢ MpenojaBaTeieM U B €r0 OTCYTCTBUU.
CamocrosTenbHas paboTa pealn3yercs:

-HETIOCPEACTBEHHO B IIPOLIECCE ayAUTOPHBIX 3aHATHH.

-B KOHTAKTE C MpernojaBareyieM BHE paMOK paclHCaHus — KOHCYJIbTAlluU M0 y4eOHBIM BOIIpOCam
Y IIPY BBIIIOJTHEHUU TBOPUYECKUX U MHIUBUYAJIbHBIX 3aJaHUMN.

-B BHJI€ BHEAYIUTOPHOI CAaMOCTOATEIbHONU PabOTHI.
CamocrosTenbHas paboTa CTyIEHTOB Ipenmnojaraer Ooiyiee yriiyOJeHHOE OCBOCHHME MaTepualia
71a00paTOPHBIX 3aHIATUH, OTAENBHBIX BOIPOCOB MaTepraia Kypca, BRIHOCUMBIX HAa CAMOCTOSTEIbHOE
U3ydyeHHe, a TakXKe TBOPUECKUX 3aJaHUM, CBI3aHHBIX C OOpa30oBaTeIbHOH U HAYYHOH
HCCIIE0BATEIBCKON NEATEIbHOCTBIO.
LleneBbie HaMpaBICHUSI CAMOCTOSITEILHON paOOTHI CTYAECHTOB:

1. Jlns oBnaneHus U yriryOJaeHUs 3HAHUMA:



- KOHCTICKTUPOBAHUC TCKCTA,

- COCTaBJICHUEC TE€3aypyca,

- O3BHAKOMJICHHUEC C HOPMATHBHBIMU NOKYMCHTAMMU,
- CO3JaHUC MPE3CHTANN.

2. Jlns 3akpernuieHus: 3HaHUMN:
- paboTa ¢ KOHCIIEKTOM JICKIIHH;
- IOBTOpHAs paboTa ¢ yueOHBIM MaTepUaIOM;
- COCTaBJICHHUE IUIaHA OTBETA;
- COCTaBJICHUE PA3IUYHBIX TaOJIHII.

3. Jus cucrematuzanuu yueOHOro MaTepuara:
- IOJITOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI;
- IOATOTOBKA COOOIIeHHUs, OKIIaaa, pedepara;
- TECTUPOBAHUE;
- COCTaBIIEHUE MHCTPYKIUHU U MaMSATKH.

4. Jlns popMupoBaHUs MPAKTHUECKUX U MPOPECCUOHAIBHBIX YMEHHA.
- peleHne 3a7a4d ¥ ynpaxHeHUH 1o oopasiy;
- pellleHre CUTYaTUBHBIX U PO ECCHOHANTBHBIX 3a/1a4;

CpencrBa 00yueHus:
- TMJIaKTUYECKHUE CPEACTBA, KOTOPHIE MOTYT OBITh HCTOYHHKOM CaMOCTOSITEIFHOTO MPHOOPETEHUS
3HAaHUM (NIEPBOMCTOYHUKH, JOKYMEHTbI, COOPHHMKHM 3a/ad U YNPaKHEHWH, *KYpHalbl M Ta3eTshl,
yueOHbI€ (PUIbMBI, KapThl, TAOIHIIbI);
- TEXHUYECKUE CpeJCTBA, NpPU TOMOLIM KOTOPBIX NpeAbsaBiseTcd ydeOHas HHGOpMAIHs
(KOMIIBIOTEPHI, ayIUO0 - BUACOTEXHUKA);
- CPEICTBA, KOTOPBIE MCIOIB3YIOT JUIsl PyKOBOJCTBA CAMOCTOATEIBHON AESATEIbHOCTBIO CTYIEHTOB
(MHCTPYKTHUBHO - METOAMYECKHE yKa3aHUs, KapTOUKHU C AU(PGEepeHIINPOBAHHBIMU 3a/laHUsSIMU IS
OpraHu3aliyl HMHIAMBHUIYaIbHONH M TpyNIOBONH pabOThl, KApTOYKU C aJTOPUTMAMM BBINOJIHEHUS
3a1aHUi).

7. OneHo4YHbIe CpeacTBa

7.1. ITacnopT OlIEHOYHBIX CPEACTB

Cemectp Kox koHTpOiMpyemMoii KoMneTeHIuu HaumeHoBanue
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 OIlK-1.2 Otyet mo nabopaTopHOil paboTe
Bomnpocs! k sk3ameny Ne 1-54

7.2. TunoBble 3a1aHUS MJIM HHbIE MaTepHaJIbl, HEOOXOANMBIE /I TeKYIero KOHTPOJIs

7.2.1. KoMIJIEKT 0TYETOB 110 JIA00PATOPHBLIM padoTam
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

dopma oT4yeTa 1o JadopaTopHOii padore



MUWHUCTEPCTBO OFPA30OBAHUA U HAYKU PO
benepaapHOE TOCYJAPCTBEHHOE OIOKETHOE 0011Ie00pa3oBaTeILHOE
yUPEKIECHUE BBICIIETO 00pa30BaHuUs
«TONBATTUHCKUN TOCYTAPCTBEHHBIN YHUBEPCUTET

JABOPATOPHBIN )KYPHAJI
CtyneHnr:
I'pynna:
JlucuuruinHa: Opranuueckasi XuMHus
IIpenonoBarens:

Tonwsartu, 20



OTMETKA O OTMETKA O OTMETKA O
nonycke K JIP BBINIOJTHEHU U 3amure JIP
JIP
JlaTa « » 20 T
JIABOPATOPHAS PABOTA

YpaBHEHHS U CXEMBI PEAKIUI

CTGXI/IOMCTpI/IIIeCKI/Ie JaHHBIC

No

MW




XO/1 PABOTEI

KoncTanTel 1 uneHTruduKanuy npoayKra:




MEXAHW3MbI PEAKIINIA

BbIBO/IbI




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4

Ne i/m Bonpockl K 3k3aMeHy

1 ®enon u ero romonord, Hadrombl. CrnocoObl MOMYyYEHHUS THIPOKCHAPEHOB,
OCHOBAaHHBbIE HA BBEJCHUM TUIPOKCUTPYMNBI MyTeM IIEJIOYHOIO TUIABJICHUS
CyIb(OKUCIOT, THAPOIU3a TaJIOUANPOU3BOAHBIX, 3aMEHbl AMHHOIPYIIHBI Ha
TUIPOKCHIIBHYIO TPYIIITY Yepe3 CONU JUA30HU, OKUCICHUS U30MPONUIbHON TPYIIIbI
JI0 TUJPOTIEPEKUCH U e€ (hparMeHTaIi. XMUMHUECKHE CBOHCTBA.
2 KucnoTHOCTh THAPOKCHAPEHOB, BIMSHHE HAa HEE apoMaTHYEeCKOro OCTOBAa M 3a-
MECTUTEJIEH B HEM, 00pa3oBaHue (PEHOIIATOB, TAYTOMEPHS THAPOKCHA-PEHOB U CBSI3b
TI0JIOKEHUS TAYTOMEPHOTO PABHOBECHS C ApOMATHYHOCTHIO OCTOBA.
3 HyxneopunbHOCTh THAPOKCHAPEHOB, €€ JABOWCTBEHHAs MPUPOJA; BIMSHUE HA Hee
TpaHncopmaiuu (GeHoIoB B (PEHONSATHI, KOHKYPEHIIUS N- U T-HYKJICO(DUIHHOCTH B
CBOMCTBAX THJIPOKCHAPEHOB.
4 n-HykiieopuinbHOCTh THAPOKCHAPEHOB: 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(UPOB,
3HaueHUE HTUX MoAu(dUKAIMK B XUMHHM TUApPOKcHUapeHoB. I[leperpynmupoBku
3(UpOB THUIPOKCHAPEHOB KAaK TMPOSBICHUE KOHKYPEHIIMU Pa3JIMYHBIX THUIIOB
HYKJI€0(UIHLHOCTH.
5 n-HykneopunbHOCTh THAPOKCUAPEHOB U PEAKLIUU ANEKTPOPUIBHOTO 3aMEIIEHUS B
apoMaTHYecKOM  siape:  TrajoreHHpoBaHUE, Cylb(QUPOBaHUE, HHUTPOBAHUE,
HUTPO3UPOBAHUE, AJKWIMPOBAHME U  KOHJEHCAIMHM C  KapOOHUIBHBIMHU
coequHeHUSIMH ((heHONIBbHO-POpMaNIbIETUIHBIE CMOJBI, AU(DEHUTONIPONAaH U UX
TEXHUYECKOE 3HA4YCHUE), AalWJIUPOBAHHUE; BIMSHUE THUIAPOKCUTPYMIBI  KaK
3aMECTHUTEJISI HA CKOPOCTh M OPUEHTALIMIO B 3THX PEaKLHUsIX.
6 Peakuuu »51eKTpOQUIBHOTO 3aMelleHusl, XapaKTepHbIe Al THIPOKCHAPEHOB Kak
apOMAaTHYECKUX COETMHEHU I c MOBBIILIEHHON T-HYKJI€O(UIBHOCTHIO:
KapOOKCUIIMPOBAaHUE, a30COUYETaHHE, BBEACHHE (POPMWIBHOW TPYNIbl (peaKiuu
larrepmana, T'arrepmana—Koxa, Bumbcmariepa—Xaaka u Perimepa—Tumana).
I'unpupoBanue u okucinenue ¢enona. CtabunbHble (EHOKCUIBHBIE paIUKaibl,
Ipe/icTaBlIeHNs 0 (EHOJIbHBIX CTAOMIM3ATOPaX NOJUMEPHBIX MAaTEPHUAJIOB.
7 [Monmuruapokcuapensl. [lupokaTeXWH ¥ TUAPOXUHOH: CHOCOOBI TOTy4YeHUS,
BOCCTAaHOBUTEIbHBIE CBOWCTBA, 00pa30BaHUE MOHO- M AMAI(PUPOB; crerupudecKue
CBOMCTBAa MUPOKATEXWHA, OOYCJOBJIEHHBIE COCEICTBOM TMJIPOKCHIIBHBIX TIpPYIII
(oOpa3zoBaHHME TUKIMYECKHX S(PUPOB, KOMIUIEKCHI € MeTajuiamMu). Pe3oprun u
GIOpOTNIONMH:  TONyYeHUE, peakuu C  dIJIeKTpoduiIamMu, TUIPUPOBAHHE,
oOpa3oBaHue »d(UPOB; TMPOSBICHUS B XUMHUYECKHX CBOHCTBaX pe30pIIMHA,
(bnopormonHa U UX (PEHOIATOB TBOMCTBEHHOW HYKJICO(UIBHOCTH U TMOBBIITICHHOMN
CKJIOHHOCTH K TayTO- MepHbIM mpeBpamieHusm. lluporamnon. [lpencraBinenus o
MIPUPOJTHBIX COSAMHEHUSX — MPON3BOHBIX MMUPOKATEXMHA W MUPOTAILIIONA.
8 Awmunbl. Knaccudukarus, HomeHnknatypa. CrnocoObl MOTy4YeHHs, OCHOBaHHBIE Ha
peakmusIXx aMMraKka 1 aMHHOB KaK HYKJICO(PUIBHBIX PEareHTOB C rajoreH-, THAPOKCH-
U aMUHONPOU3BOJHBIMH aNu(paTUYECKUX U apOMATHUYECKHUX YIIIEBOJOPOJIOB,
peaKknusx BOCCTAHOBIICHUS U MEPErpyniupoBKax a30TCOMEPKALINX MPOU3BOIHBIX
KapOOHUJIbHBIX ~ COCAMHEHHH U  KapOOHOBBIX  KHCJIOT, BOCCTaHOBJIEHUU
HUTPOCOEIUHEHUN. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE AMHUHOTPYIIIIHI,
3aBUCHUMOCTD OT MPUPOJIbI 3aMECTUTENIEH Yy aTOMa a30Ta.




Anmudarrdeckne aMuHbBI. OCHOBHOCTh M KHUCJIIOTHOCTH aMHHOB, BIUSTHUE TIPHPOJIBI
YIJICBOJOPOAHBIX 3aMECTUTE]ICH Ha 93TH CBOKMCTBA. PeaknMmu aMUHOB Kak
HYKJICO(UIIOB: alKWINPOBAHUE, AllMIIMPOBAHUE (€T0 BIMSHHE HA CBOWCTBA aMHUHOB
KaK OCHOBAaHMH M KHCJIOT, 3HAYCHHUE MW HCIOJb30BAHWEC B XHMHH AaMHHOB),
B3aHMMOJICHCTBHE C a30THUCTOH KUCJIOTOH, OKHCIIEHHE.

10

OcHoBHbIE TIpEACTaBUTENHN aTU(PaTHUECKUX AMUHOB M UX TEXHUYECKOE 3HAYCHHE.
Conu 4YeTBEepTUYHBIX AMMOHUHHBIX OCHOBAaHUH: TIOJNyUYEHHUE, OJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHHE, MPAKTHYECKOE HCIOJIb30BaHue. YeTBepTUUHbIE
aMMOHUUHBIE OCHOBAaHHA: IIOJIyue€HHE, O0OIlas XapaKkTEepUCTUKA  CBOICTB,
MpeBpalleHUs] TpPU HarpeBaHUM, MPAKTUYECKOE HCIOIb30BaHue. TepMuueckue
npeBpatieHusi N-oKuceH TPeTUYHbIX aMUHOB.

11

ApomaTtuyecke aMuHbl. [[BoricTBeHHAs MPUPOAA OCHOBHOCTH U HYKJIEO(DUIBHOCTH,
COOTHOILIEHHUE N- M T-HYKICOPUIBHOCTHM B pEaKIUSAX C AJIEKTPOPUIaAMU:
AIKWIAPOBaHUE, CYyIb(UpoBaHUE (CYIbPaMHUHOBAS W CyIb(AaHWUIOBAsS KHCIOTEHI,
MpeJICTaBlIeHre O Cylb(aMUIHBIX Mpenaparax), aluIupOBaHUE U €ro 3HAYCHUE B
XUMHUU apOMaTUYECKUX aMUHOB, HUTPOBAHKE, TAJIOTCHUPOBAHKUE, HUTPO3UPOBAHHUE,
JINa30THPOBAHHE U A30COUYCTAHHE.

12

OxucneHne apoMaTHIeCKX aMHHOB. DEHUITHIPOKCH- TAMHUH U ITapa—aMUHO(PEHOI.
Baxuedmme  mpencTtaBUTENM  apOMATHUYECKUX  MOHO- W TOJUAMHUHOB,
MOJIMApUJIAaMUHBI, MX TEeXHHYecKoe 3HaueHue. Crneuuduueckue CBOUCTBA OPTO—
(dbeHnIeHIMaMUHA H OPTO—aMUHO(EHOJIa, CHHTE3 TeTePOLUKINICCKUX COCTUHECHUHN
HA UX OCHOBE.

13

A3ocoenuHeHusl. DIEKTPOHHOE CTPOCHUE COJIEH JUa30HMsI, KATUOH THA30HMS KaK
anexTpodumi. BzanmonpespamieHus: pa3nudHbix GopM AMa30CcoeTUHEHUH. Peakiu
COJIEH JIMa30HMsI, MPOTEKAIOIINE C BBIICICEHUEM a30Ta, U MX HMCHOJb30BAHHUE IS
IMOJIYUYCHU A q)YHKHHOHaJ'II)HI)IX MMPOU3BOJHBIX APCHOB U JJIA YAAJICHUSA aMUHOT'PYIIIIbI
W3 apoOMaTUYeCcKOro sApa; COJIM JUA30HUS KaK peareHThl apUIMPOBAHUS
HEHACBIIIEHHBIX ¥ aPOMaTHYECKUX COeTMHEHUH.

14

Peakuuu coned nua3oHus, nmpoTekarouiye 0e3 BBIJIEICHUs a30Ta: a30COYETaHUue U
OCOOCHHOCTH TPOBEJIEHUS STON PEaKIMM B 3aBUCHMOCTH OT MPUPOJIBI AHUA30- H
a30COCTAaBJISIIOIIEH, AJIEKTPOHHOE  CTPOEHHE, MPUMEHEHHE a30COECTUHEHUH,
BOCCTAHOBJICHHE COJIEH AMA30HUS M a30COCIUHEHHH, UCIIONIb30BaHUE 3TUX PEAKIUH
JUTSI TIOJTYYEHUSI apOMAaTHYECKUX aMUHOB U IIPOU3BOIHBIX THIPa3UHA.

15

Anudaruueckue a30COeTUHEHNUS: TUa30MeTaH, TMa30yKCYCHBIN 3QUp. DIEKTPOHHOE
cTpoeHue, (aKTOpbl, BIHSIONIME HAa YCTOWYMBOCTH JAMA30TPYIIBI, pPEaKIMOHHAS
CIIOCOOHOCTS.

16

KapOonuneuble coenunenuss Kiaccudukanus u  HomeHkiatypa. CrocoObl
o0pa3oBaHMs KapOO- HWJIBHOW T'PYMIbI: OKHCICHHE HACBIIIEHHBIX YIIJIEBOJIOPOJIOB,
030HOJIN3 ¥ KaTAJITUTHYECKOE OKHCIIEHUE AIIKEHOB, OKCOCUHTE3, THAPATalUs aJIKUHOB,
OKHCJIEHHE raJIONIMETUIILHOU TpYIIIBI, THJIPOIN3 TeMUHAIBHBIX
JUTaJIOTeHIPOU3BOIHBIX M BHUHWIIOBBIX 3(HUpPOB, OKHCICHHE M JAETHIPUPOBAHUE
CIMPTOB, OKUCJIMTEIBHOE  pACUICIUIEHUE  O-TJIMKOJIEH, [HMHAKO-  JIMHOBAs
NIEeperpynnmupoBKa.

17

MeTO)IBI nNpeBpaliCcHuA aJIbACTHA0B B KE€TOHBI, CHUHTC3 aJIbACTUI0B U KCTOHOB U3
Kap6OHOBBIX KHUCJIOT U UX MPOU3BOAHBIX: BOCCTAHOBJICHHUC TaJIOTCHAHTUAPUIAOB H
HUTPUIIOB, p€akuuun Kap60HOBI)IX KHUCJIOT n nux IMPONU3BOAHBIX C
MCTAJUIOPTaHUYCCKUMHU COCINHCHUAMU, ITHPOJIN3 cojeu Kap6OHOBBIX KHUCJIOT U €Iro
KaTaJIMTHYC- CKUC BAPUAHTHI.

18

DJNEeKTPOHHOE CTpOCHHE KapOOHWJIBHOH TPYNNbl: KaueCTBEHHOE ONMUCAHUE
BTEPMUHAX JIOKAJIM30BaHHBIX G- U T-MO, pacnpeaeneHue 3EeKTPOHHON IIOTHOCTH.
OCHOBHBIE CIIEKTpaJIbHBIE XapAKTEPUCTUKU U (pU- 3MUeCKHEe CBOUCTBA.




19

XuMHUYeCcKrue CBOHMCTBa anu(aTuyecKux KapOOHWIBHBIX coenuHeHuH. OOmas
XapaKTepUCTUKA PEAaKUMOHHOW CIIOCOOHOCTH, OCHOBaHHas Ha 3JIEKTPOHHOM
CTPOCHUHU KapOOHMJIBHOHM TPYNIBI U €€ BIWSHUM HA CBA3AHHBIN C HEH AJKHIbHBIN
3aMectuTenb. OO1Ias cxemMa B3auMOJCHCTBUS C HYKJIeo(UIaMu, pojib KUCIOTHOTO U
OCHOBHOI'O KaTaju3a, OT HOCUTEJIbHAs pPEaKLHMOHHAsl CIOCOOHOCTb albJIErH/IOB U
KETOHOB.

20

XUMHYecKnue CBOHCTBA anu(aTHUecKHX KapOOHWIBHBIX COCIMHEHHUH. Peakium c
reTepoaTOMHBIMU HYKJICO(QWIaMHU: TUApATalus, B3aUMOJCHCTBHE CO CHHPTaMH,
raJJOTeHOBOJIOPOJIAMH U MATUXJIOPUCTBIM  dochopom, OUCYIHGUTOM HaATpus,
B3aMMOJICHCTBHE C THOJAMHU U €r0 UCIOJIb30BAHUE JIJIS IPEBPALCHUS aJIbICTH/I0B B
YIJIEBOJOPOABI, KETOHBI M  KapOOHOBBIE  KHCJIOTBI;  B3aUMOJEHCTBHE C
a30TLEHTPUPOBAHHBIME HYKJICO(DWIAMHU: PEAKIMU C THAPOKCUIAMUHOM (OKCHUMBI),
THIPAa3UHOM U €r0 TNPOU3BOIHBIMH (THIPAa30HBI W POJCTBEHHBIC COSIMHEHUS),
NEPBUYHBIMH ¥ BTO- PUYHBIMH aMHUHAaMH (a30METHHBI, €HAMHUHBI), aMMHAKOM
(ypoTponuH), a30TUCTOBOJJOPOIHON KHUCIOTOH.

21

XUMUYEeCKHE CBOHCTBA anu(paTHYeCKMX KapOOHWIBHBIX coequHeHWH. Peakuuu c
yIIAepOA-IEHTPUPOBAHHBIMU ~ HyKJIeOpuiIaMu:  00pa3oBaHUE  I[MAHTUIPUHOB,
MPUCOSANHEHNE METAINIOPTaHUUECKUX COSTUHEHUH U MOOOYHBIE PEaKIH, KOTOpPhIE
MOTYT MpOTeKaTh NPHU B3aUMOJCUCTBUU KAPOOHUIBHBIX COCOUHEHHH C
MarHuHOPraHUYECKUMHU COCIMHCHUSIMU, B3aUMO/ICHCTBHUE c
ankwmaeHpocopanamu (peakuus ButTura), Tma3zoMeTaHOM U T—HYKJICO(UIaMH
(aJIKEHBI, apEHBI).

22

Kero-eHonbHAsT TayTOMepUsi W CBS3aHHBIE C HEW CBOKMCTBA KapOOHWJIBHBIX
COCTMHEHUH: aJTbJ0JIBHO-KPOTOHOBAsI KOHICHCAIIHSI, €€ MEXaHU3M IIPHU KHCIIOTHOM H
OCHOBHOM Karaim3e, B3aumojeucTBue ¢ CH—aKkTHBHBIMU COCIMHEHUSIMHU JPYTHX
tunoB (peakuuss KuEBeHarens), B3aMMOAEWCTBHE €HOJIOB U CHOJSITOB Kak
AKTUBHUPOBAHHBIX MPOU3BOJHBIX aJKEHOB C 3JeKTpoduiamMu (raloreHupoOBaHHE U
raTo)opMHOE paciIeIICHHe, HUTPO3UPOBAHUE W a30COYETaHUE, AIKHINPO- BaHUE,
AlMJIMPOBAHUE).

23

OKHCANTENFHO-BOCCTAHOBUTEIbHBIE TPEBpAIICHHUS] KapOOHUIBHBIX COCAMHEHUM.
BOCCTAHOBJICHUC 10 CIIMPTOB (KaTaJ'II/ITI/IqGCKOG 158 )ICﬁCTBI/IGM KOMIIJICKCHBIX
TUIPUIOB METAJIJIOB), O-TJIUKOJIEH (Meramnamn), YIJI€BOI0POIOB
(amampraMHpOBaHHBIM ITUHKOM U COJISTHOW KHCIOTOH, HU3KOBAJIEHTHBIM THUTAHOM);
OKHCJICHUE alIbJIETHIOB J0 KapOOHOBBIX KHCIIOT, OKHCIIEHHE KeTOHOB. CBOHCTBa
HEEHOJU3UPYIOIIUXCS albJACTHI0B: JUCIIPOIIOPIIMOHUPOBAHUE ITPH B3aUMOJICHCTBUU
co menouamu (peakius KaHHUIIIAPO) W ANIKOTOSITAMH QITIOMUHUS (pEaKIus
Tuienko), monuMepu3ausi.

24

A3oTcozepkale  MPOU3BOJAHBIE  KApOOHWIBHBIX  coenuHeHuH.  OOmue
MIPEJICTABICHUSI O CXOJICTBE DJIEKTPOHHOTO CTPOCHHUS M XUMHUYECKUX CBOMCTB
KapOOHMJIBHOH W a30METMHOBOHW rpymil. BoccTaHOBIeHHE OKCHMOB, THIPA30HOB,
MMUHOB. BoccraHoBiIeHNE IPOAYKTOB B3aMMOJECHCTBUS C AMMHMAKOM U aMHUHaMH B
MOMEHT HuX 00pa3oBaHUS (BOCCTAaHOBUTEIbHOE aMMHHUPOBAHHE KapOOHMIIBHBIX
COEJMHEHUH): KaTaJIUTHYECKOE, MPOM3BOJHBIMU MYpPAaBbUHOM KHCIOTHI (peakius
JlevikapTta u ee MoAM(pHUKAIIMHN), KOMIJIEKCHBIMU THJIPHIaMU METAJIJIOB.

25

OkcHMBI: TeoMeTpuYecKkass H30Mepuss U B3aUMOINPEBPAILECHUS H30MEPOB IpH
KHCJIOTHOM M IIEJIOYHOM KaTaJlU3€, MPEBPALLEHUS, KaTaIU3UPYEMbIE KUCIOTaMH
(neperpynnupoBka u (parmentauus bexkmana, mneperpynnupoBka OKCHMa
LIMKJIOTEKCAaHOHA U €€ IMPOMBIIIJIEHHOE 3HaueHue). Kartanusupyemoe OCHOBaHUSAMHU
pasjoKeHue THUAPA30HOB KaK OCHOBa cCHocoba mpeBpalleHHs KapOOHUIIBbHBIX
COEJTMHEHUH B YIJIEBOJOPO/IBL.
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o,B-HenpenensHbie ampaeruabl U KeTOHBI. OOLIME METOABI CHHTE3a: OKHCIICHUE
QIKCHOB MO aJUIMJIbHOMY TIOJOKEHUI0 M aJUTMIIOBBIX CIHHUPTOB, KPOTOHOBAS
KOHJICHCAIIUST KapOOHUIIBHBIX COCIUHEHHWH, CHHTE3 aKpOJIeMHA JeTUipaTaruei
TIIMIEpUHA. DJIEKTPOHHOE CTPOCHHUE: T,M-COMpshKeHHue, xapakrep n-MO wu
pacnpesielieHue T-JICKTPOHHOU TUIOTHOCTH.

27

a,B-Henpenensuple anbaeruapl U KeToHbl. OOIIas XapakTepUCTUKA PEaKIMOHHOW
CIOCOOHOCTH B CPAaBHEHHWH C HACHIIIEHHBIMH KapOOHWIBHBIMHU COCIHMHEHUSIMH,
(baKTOpBI, ONpEEIAIONINEe COOTHONICHNE TPOAYKTOB IPUCOSANHEHUS HYKIe0(pHIOB
K KapOOHUJILHOU I'PYIIIE U YIIEPOA-YIIEPOAHON ABOWHOH CBSI3U.

28

o,p-Henpenenpabie  ampAeruabl W KETOHBI. KaramuThueckoe THAPUPOBAHHE,
BOCCTAHOBJICHHE UCTOYHUKAMH THAPUA-UOHA H CIIOCOOBI CEIEKTUBHOTO TTPOBEIICHIS
3TUX pEaKIuH, BOCCTAaHOBJICHHE MeTauiaMu. CeleKTUBHOE OKHUCIEHUE [0
anprerugHoil  rpymme. Peakuuu — mpucoenMHEHUsT ~ BOIbI M CIHUPTOB,
raJloreHOBOJIOPO/IOB, OHCYIbpUTAa HATPUS, aMMHaKa W aMUHOB, IIMAHHUCTOTO
BOJIOpOAa, MeTayuiopranudeckux coeauHeHud. Konpencamus ¢ CH-akTuBHBIMEU
COCJIMHCHHSIMU, €€ CHHTETHYECKOE IPUMEHEHHUE.

29

Kap6OHI/IJ'IbHBIC COCAUMHCHUA apOMATUYICCKOI'O psaaa. MeTtoabl CMHTE3a: OKMCIICHHEM
AJIKWJIAPCHOB, AalUWJIIMPOBAHWECM aApPOMATUUYCCKUX YIJICBOJAOPOAOB, OKHCICHHEM
XJIOPMCTUJIBHBIX IMTPOU3BOJHBIX, THAPOJIN30M JTUXJIOPMCTUIIbHBIX IIPOU3BOJHLBIX.

30

BzaumHoe BnusHUE KapOOHWJIBHOH TPYIIBI M apOMAaTUYECKOTO sjpa, €ro
MIPOSIBIICHUE B DJICKTPOHHOM CTPOCHUHU M PEAKITMOHHOHN CIIOCOOHOCTH KapOOHWIBHON
IPYNIbl; 0OCOOCHHOCTH B3aMMOJCHCTBHS ¢ HYKJICO(pUIaMU, peaklIui C aMMHUAKOM H
amuHam¥u (ocHoBauwms [Iudda), peakuus Kanaummapo u 6eH30MHOBas KOHICHCAIUS,
ANEeKTpOodUIbHOE 3aMElIeHHEe B apOMAaTHUECKUX KapOOHWIBHBIX COEAMHEHUSX,
cBOOOTHOPAIMKAIILHOE XJIOPUPOBAHHE aPOMATUYECKUX aJIbJIETHI0B.

31

Kerensr: METOJbI CUHTE3a, MIPUCOCANHCHNC HYKJICO(I)I/IHBHBIX PCarcHTOB KaK BaApHUaHT
PCaKMK allUJIMPOBaAHNA, JTUMCpHU3allus.

32

Anudarudeckne MOHOKapOOHOBBIE KHUCIOTHI. Kilaccudukanus M HOMEHKIATypa.
MeTtoapl TONMYYEeHHUs: OKHCICHWE YIJIEBOJOPOJIOB, CIHPTOB M KapOOHWIBHBIX
COGHHHGHHﬁ, TUAPOJIN3  TPUTAIIOTCHMCTUIIBHBIX  IMPOU3BOAHBIX, CHHTE3bI C
ucrnoib3oBaHueM Mg- u  Li-opraHudeckux COEAMHEHUH, MAaJIOHOBOTO U
alleTOYKCYCHOTO 3(UpPOB, THIPOIN3 MPOU3BOAHBIX: HUTPUIIOB, aMHUJIOB U CIOMXKHBIX
3¢uUpoB; MPUPOAHBIE MCTOUYHHKH KapOOHOBBIX KHCJIOT, MPOMBIIUIEHHBIE METO/IbI
CHHTE3a, OCHOBaHHbIE HA UCIOJIb30BaHUN OKUCH YIJIepoia. DJIEKTPOHHOE CTPOEHHE
B CpaBHCHHMU CO CIIMpTaMHU U Kap6OHI/IJ'II)HI>IMI/I COCIUHCHUSAIMU U O6HI3$[
XapaKTepUCTHKA PEaKIIMOHHOW CTOCOOHOCTH.

33

duznyeckue CBOHCTBA KapOOHOBBIX KUCIOT. KHCIOTHOCTB, €€ CBsI3b CO CTPOEHHEM
AdHHOHOB Kap6OHOBI)IX KHCJIIOT MW 3aBUCHUMOCTH OT XapakTe€pa H IOJOXKCHUA
3amectuTener. (OOpa3oBaHWE TMPOM3BOAHBIX KApOOHOBBIX  KHCJIOT:  COJIEH,
TAJIOTCHAHTUAPUAOB W AHTUAPUIO0B, CIOXKHBIX 3(i)I/IpOB, HUTPUIIOB W aMHI0B,
THJIPAa3UJIOB, TUIPOKCAMOBBIX  KkHcioT. [IpenctaBneHuss 0  MeXaHHU3Me
B3aUMOIIPEBPAIIEHUH KapOOHOBBIX KHCIOT U UX MPOU3BOIHBIX, POJIb KUCIOTHOTO U
OCHOBHOTO KaTajn3a. BoccraHoBlIeHHE U TaloreHupoBaHHe KapOOHOBBIX KUCIIOT.

34

[TpouzBogubie KapOOHOBBIX KHCIOT. Conm: MpeACcTaBICHUS O CBOWCTBAX M HUX
3aBHCHMOCTH OT IIPUPO/IbI METalJIa; MPEBPAIlleHHUs, COTPOBOXKIAIOIIUECS YAATIEHUEM
IBYOKHCH yrieponaa (MUpOJIN3, aHOAHOE OKHCIEHHE, IEHCTBHE TaJOreHOB Ha
cepeOpsHbIE COJIN).

35

XJIOpaHTHAPHUIIBL: PEAKUUU ¢ HYKJIeo(UIaMh M UX HCIOJIb30BAHUE Ui 3aMEHBI
aToMa BOAOpOJAa AalWJIbHOH TIpYNIOH (aUMIMPOBAaHUE), BOCCTAHOBIEHHUE [0
QJIBJIETUI0B, PEAKIIMH ¢ MATHUHOPraHMYECKUMH COETMHEHUSIMHU.




36

AHrUapuabpl KapOOHOBBIX KHCJIOT: peakiuu ¢ Hykjiaeomiamu (amuIdpoBaHUE),
YKCYcHBIW aHruiapus KkKak CH-—koMIloHEeHTa B peakiuu C apOMaTHYCCKUMHU
aJIbJICTU/IaAMHU.

37

CrnoxHable 3(pUpBI: KaTAIUTHYECKOE THAPUPOBAHKE, BOCCTAHOBICHUE METaJUIaMHU U
KOMIUICKCHBIMUA THAPUIAMH METAJUIOB, 3JEKTPOPUILHOCTH B CPAaBHEHHH C
XJIOpAaHTUAPUAAMU M aHTHIPUIAMH, DPEAKUUMU C Hykieodpuimamu (TUAPOIU3 U
nepesrepuuKanusi, peakud C aMUHaMH, CIO0XHOXbUpPHAs KOHAEHcAIus),
OCHOBHBI€ ITYTH MCIOJb30BaAHUS.

38

AMI/II[BII B3aMMHOEC BJIMAHUC Kap6OHHHBHOﬁ U aMUHOTPYIIIILI U €ro CICACTBHA B
OTHOIIEHHH KHCIOTHO-OCHOBHBIX CBOMCTB B CPABHEHHH C aMMHAaKOM U aMHHAMH U
3IEKTPO(GUIBHOCTH B CPABHEHUH C JPYTUMHU HPOM3BOJAHBIMU KapOOHOBBIX KHCIIOT,
peakuuu ¢ Hykneoduiamu (THAPOIH3, ATKOTOJIN3, IIEPEaMUIMPOBAHNE), OCHOBHBIC
NyTH TpeBpallleHuss B aMHMHbl (pa3iM4yHblE BapUaHTbl BOCCTAHOBJICHMUS,
neperpynnupoBka ['oppmaHa 1 poACTBEHHbIE €1 MIPEBPALICHUS THIPA3UA0B, a3UJI0B,
THpO- KCAMOBBIX KI/ICJIOT), OCHOBHBIC ITYTH WCITIOJIb30BAHUS.

39

Hutpuibl: KaTtanuThyeckoe TMAPUPOBAHUE, BOCCTAHOBIICHUE HATPUEM B CIUPTE,
TUAPUAAMH, XJIOPUCTBIM OJOBOM, B3aUMOJIEHCTBUE C HyKieopuiaamu (TUIPOIH3,
QJIKOTOJIN3), PEaKIIMU C MAarHUHOPTaHUYECKUMHU COCAMHEHUSIMU.

40

Hacriennsie ,Z[I/IKap6OHOBBIC KHCJIOTHI. Knaccnq)nxaunﬂ U HOMCHKIATYypa.
HpOI/ISBO,I[HBIe erJ'ILHOIX KHCJIOTBI. MOYCBHMHA, CJIOXXHBIC 3(1)I/Ip]51, XJ'IOpyTOJ'ILHLIIX
3(1)I/Ip, YPE€TaHbl, U30LIUAHATHI, ITYTH IIPOMBIIIJIICHHOI'O NUCII0JIb30BAHUA ITPONU3BOAHBIX
erJ'ILHOﬁ KHCJIOTBI

41

HI/ITpOCOGI[I/IHeHI/IH Knaccmbnxaunﬂ U HOMCHKIIATYypa. Crioco05b1 IMOJIYYCHUA
HHTpOCOGHHHCHHﬁZ HUTPOBAHUC YTIJICBOAOPOAOB, oOMEH aToma TrajJoreHa Ha
HUTPOTrpYyIIy, OKHCIICHHEC AMHHOB, OKCHMOB, CHHTCE3 ApOMATHYCCKUX
HHTpOCOGHHHCHHﬁ N3 aMHWHOB 4YCPE3 COJIN NNAa30HUA.

42

DNEeKTPOHHOE CTPOCHME HUTPOTPYMIBI, XapakTep €€ BIMSHHUSA. XHUMHUYECKHe
CBOMCTBA: KaTaJTUTHIECKOE THAPUPOBAHNE, BOCCTAHOBIICHNE B KHCIIOW, HEUTPATLHOM
U 1eno4Hon cpenax; CH—KUCIOTHOCTB, TayTOMepHs U CBA3aHHbIE C HUMU CBOWCTBA
anudaTuyecKkux HUTPOCOETUHEHUH (ranouaupoBaHue, HUTPO3UPOBAHHUE,
AIKUJIMPOBAHUE, KOHJAEHCAlUs C KapOOHWIBHBIMH COEIMHEHUSMU W CHHTE3
HUTPOAJIKEHOB,  NPUCOEAMHEHHWE K  JIBOMHOH  CBSI3M,  aKTUBHPOBAaHHOW
JIEKTPOHOAKIIENITOPHBIMU ~ 3aMECTUTEISIMM), peakuuu anudopmsl  (TMIPONIN3,
NeperpynnupoBKa B THAPOKCAMOBBIE KUCIIOTHI).

43

[IpenacraBnenuss o cBOWCTBaX HUTpoasikeHOB. Crernuduueckue CBOWCTBA
apOMaTHYECKUX HUTPOCOCTUHEHUH: ODIIEKTPOPUILHOE 3aMEIICHHE | BIIHSHHE
HUTPOTPYIIBI KAK 3aMECTUTENsI HA CKOPOCTb U OPHUEHTAIMI0 B ATUX PEAKIMIX;
YaCTUYHOE  BOCCTaHOBJIEHHE, HYKJICOPWJIbHOE  3aMElIeHHe TajoreHa B
HUTPOTAIOTEHOCH30JIaX M HUTPOTPYIILI B MOJIMHUTpOapeHax; okucienue, CH—
KHUCJIOTHOCTh U CBSI3aHHBIE C HEH PEaKLIMK HUTPONPOU3BOAHBIX ToIyoJa. [IponyKThl
HEMOJHOTO  BOCCTAHOBIIEHUSI ~HUTPOCOEIMHEHMH: HUTPO30COCAUHEHUsS, UX
TayTOMEPHs, PEAKIINN TUMEPHU- 3aIIUU U KOHACHCAUU; (EHUITHAPOKCUIAMUH, a30-,
a30KCH- M TUAPA300€H30J1, UX NEePEerpyNnInupOBKH.

44

OOmue mpencraBieHus M Kiaccudukanus. ApoMaTHUECKUE TIeTepPOLUKINYECKHE
coequHeHus. [IaTHUIeHHbIe TeTepPOLUKIIBI C OJHUM rerepoaToMoM (pypan, THO(EH,
UPpPOI): OOIIKMEe METOJbl CMHTE3a M B3aMMOIPEBPALICHUS, 3aBUCUMOCTb CTETIEHU
apOMAaTUYHOCTH OT TPUPOABI TeTepoaToMa M €€ BIMSIHME Ha OCOOEHHOCTH
B3aUMOJICHCTBHSI C KHUCIOTAaMM M 3JIEKTPO(UIaMHU; peaklUu THIPUPOBAHUS U
OKHCJICHHUS.
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®dypdypon u THODEeH-2-anbern, MUpocanu3eBas KucioTa. KucinoTHele cBOHCT- Ba
MUPPOJIa U UX UCIIOJIB30BAaHHE B CHHTE3€; MUPPOJI-2-aJIbICT U/l M €r0 IPEBpaICHUE B
nop¢huH; NUPPOIBHBIN IUKJ KaK CTPYKTYPHBIH ()parMeHT NPUPOIAHBIX COSAMHEHUH.

46

I/IHI[OJI " €ro nMpou3BOAHBIC: MCTOAbI ITIOCTPOCHUA UHAOJIBbHOI'O OCTOBA, OCHOBAHHLIC
Ha HCIOJb30BAHHMH aApPOMATHYCCKUX AaMHHOB W apUITHAPA30HOB; XHMHUUYCCKHE
CBOMCTBA HNHO0J1a, CHHTE3 BaKHEHIIINX IMPOU3BOJHBIX, ITPCACTABJICHHA O IIPUPOAHBIX
COCANHCHUAX (aJIKaJIOI/IIIaX) HWHOOJIbHOT'O pAdd, MHAWTO U MHAUTOUAHBIC KPACUTCIIN.

47

[IaTH4IeHHbIE TETEPOIUKIBI C JIBYMS T'€T€POATOMAaMH, OJMH M3 KOTOPBIX — a30T
(11azoiibl): UMUIA30I, MUPA30JI, OKCA30J1, N30KCa30Jl. OCHOBHBIE METOJIbI CHHTE3a,
KHCIIOTHOCTh, 00pa30BaHNE MEKMOJICKYISPHBIX BOJOPOJHBIX CBS3EH, TAyTOMEPHS,
IIPEJICTABJICHHS O PEaKIIMOHHOW CITOCOOHOCTH.

48

[IaTu4ieHHbIE TETEPOLMKIBI C TpeMs U Oojee rerepoatoMamu (TPHA30JIBI,
TETPa3oJibl, IMEHTA30J1); METOAbl CHHTE3a, MPEACTABICHUS O CTPOCHHH U
PEaKIMOHHON CITIOCOOHOCTH.

49

HI/IpI/II[I/IH H €ro TIoMoJioru: H30MCpUss MW HOMCHKIIATypad, apOMATUYHOCTD,
I[BOIZCTBGHH&H OCHOBHOCTBH H HYKJ'IGO(l)I/IJ'IBHOCTB; IIPOABJICHUA N-ocunoBHoctr U N-
HYKHGO(i)I/IJ'IbHOCTI/I, 06pa30BaHHe N'OKI/ICI/I; TT-OCHOBHOCTb U E'HYKJ'ICO(I)I/IJ'ILHOCTBZ
BJIMSAHHUC I'€TCPOATOMA HA 3THU CBOIZCTBEI, pC€aKnuu SHeKTpO(bI/IJIbHOFO 3aMCIICHUA B
AApC MMMPpUANHA U €TI0 N-0OKHCH U UX UCHOJb30BaHME I CUHTE3a q)YHKHI/IOHaJ'ILHLIX
IMPON3BOJHBIX NTMPUINHA.

50

OTHolIIEHNE TUPUIUHA U €r0 TOMOJIOTOB K OKUCIUTEIAM; BIMSHUE TeTepoaroMa Ha
JEKTPO(UIIbHBIE CBOKCTBA MUPUIMHOBOTO s/pa, HYKJICO(PHILHOE 3aMEIICHUE
Bogopona (peakuust YwuumbabuHa) W HYKICO(DUIHHO-TIOABIKHBIX — TPYIII,
WCIONIb30BaHUE OSTUX peaKIUH s CHHTe3a (PYHKIIMOHATBHBIX MPOU3BOIHBIX
MUPHUIMHA; TUAPUPOBAHHWE MHUPUAMHOBOTO sapa; CH-KUCIOTHOCTH METHIIBHOH
TPYNNbl B 3aBUCUMOCTH OT €€ TOJIOKEHUSI B MUPUIUHOBOM SIJIpE U MPOSBICHUS B
XUMHYECKHX CBOFCTBAX MUKOJMHOB.

51

Bnusinue nonoxenus (GyHKIMOHAIBHOM TPYyNINbl B SApe MUPUIMHA HA CBOMCTBA
TUIPOKCU- ¥ AaMUHONUPUINHOB, TAYTOMEPHS dTUX IPOU3BOAHBIX. CUHTE3 alKUiI- U
apuI3aMelIeHHbIX IPOU3BOJIHBIX NUPUIUHA C UCIOJIb30BaHUEM N-OKHCUIMPUINHA.

52

XUHOIMH W M30XMHOJHWH. METOJIbI MNOCTPOCHUA TCTCPOUUKIINYCCKOIO AApa,
OCHOBAHHBIC Ha pPCAKIHAX aHWJIMHA C TJIAOCPUHOM WA Kap6OHI/IHI>HI>IMI/I
COCOAMHCHUAMHU, NUKIHU3allusd CHAMUHOKCTOHOB, CHHTC3 EHmnepa—HaHHpaHchoro.
CXOI[CTBO U pa3jininusad XHUMHUYCCKUX CBOHCTB NUpUanHA, XWHOJIMHA W HX
ITPON3BOJHBIX.

53

A3MHBI: MPUAA3UH, MTUPUMHUJIUH U MUPA3UH: CIIOCOOBI MOCTPOEHUS TE€TEPOIUKIIA.
BbapburypoBas kuciota u ee npon3BoAHbe. CpaBHEHNE XMMUYECKUX CBOHCTB a3UHOB
U nupuanHa. BaxHewiine Npou3BOJHBIE NMUPUMHUJIMHA U UX POJIb B KauecTBE
CTPYKTYPHBIX ()parMeHTOB HYKJIEHHOBBIX KHCIIOT: Ypallui, HIUTO3UH, TUMHUH.

54

[lypyH kak KOHJEHCHpOBaHHasi CHUCTEMa HMHUAA30Jla M TUpPUMUANHA. MeTobl
MOCTPOEHHUS TyPUHOBOTO sIpa, BAXKHEHIINE MTPOU3BOAHBIE — MOUEBasi KUCJIOTA U €€
MPUMEHEHHEe B CHHTE3€, ITypHUHOBBIE alKaJOWJbl psifa KcaHTHHA (KodeuH,
TeopwTMH, TEOOpOMUH), aneHWH, TyaHWH. [IpencTaBieHuss O HYKIEOTHIAX U
HYKJIEMHOBBIX KHCJIOTaX.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

9K3aMeH (YCTHO)

«OTJIHUYHO»

OtBeT Ha 1Ba TCOPETUUYECKUX BOINPOCA, CTYIACHT
XOpOILIO BJIAACET MATEPUAIOM M OTBEYaeT Ha
JOTOJHUTEIBHBIE BOIPOCHl € IOHMMAaHUEM,
NIPUBOJUT TIPHUMEPBI, IPAKTUYECKOE 3aJaHue
PELICHO MOTHOCTBIO C NOSICHCHUSMH.

«XOopouo»

OTBeT Ha Ba TEOPETUUECKUX BOIPOCA, CTYJAEHT
XOpOIIO  BJAZieeT MaTepuajioM, OTBET Ha
TEOPETUYECKUI MaTepuall OJHOTO U3 BOIPOCOB
9K3aMEHAIIMOHHOI0 OujieTa HEMOJHBIN, XOPOLIOo
OTBEYaeT Ha  JIONOJIHUTEIbHBIE  BOIPOCHI,
IOPUBOAUT TPHUMEPHI, MPAKTHUUYECKOE 3aJaHue
PELIEHO MOJIHOCTBIO C NOSICHEHUSIMHU.

«YHAOBJICTBOPU
TCIIBHO)

OTBeT Ha TEOPETHUYECKHU MaTepuall 1Mo OJAHOMY
U3 JBYX TEOPETHYCCKHUX BOMPOCOB IIOJIHEIMH,
OTBETHl HA JIOMOJHHUTEIbHBIC BOIPOCH  IIO
TEOPETUICCKOMY IK3aMECHAIIMOHHOMY MaTepHay
Owiera MODKHBI OBITh OJNM3KUMH K TEOPHH,
NPAKTHYECKOe 3aJaHHe PEIICHO, XOTS Ol
CXEMaTHUYECKH.

«HEYOAOBJICTBO
PUTCIIBHO»

He otBewaer Hm Ha OAWH H3 TCOPCTUUCCKHX
BOIIPOCOB, HE MOXKET OTBCTUTH HU Ha OJHH
I[OHOJ'IHI/ITGJ'II:HI:Iﬁ BOIIPOC, IMPAKTUYICCKOC
3a1aHUC HC PCIICHO JaKC CXCMATUUCCKU.




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK,

KoanuecTtBO B

yueOHOe nmocooue, HAY4YHOI
Neo
w/n ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) yueOHo-MeToauveckoe | ['ox usnanus ouoaunorexe /
nocooue, NPaKTUKYM, HaumenoBanue
ap.) IbC
1 | PeyroB O.A., Kypu A.JL, | Opranmueckas xumus. B 4 wactsax. U.1 Y4eOHuk 2017 3BC «IPRbooks»
byrun K.II.
2 | PeyroB O.A., Kypu A.JL, | Opranndeckas xumusi. B 4 gactsx. U.2 Y4eOHuk 2017 3BC «IPRbooks»
byrun K.II.
3 | PeyroB O.A., Kypu A.JL, | Opranndeckas xumus. B 4 gactsx. U.3 Y4eOHuk 2017 3BC «IPRbooks»
byrun K.II.
4 | PeyroB O.A., Kypu A.JIL, | Opranuueckas xumus. B 4 yactsax. U.4 YueOHUK 2016 9BC «IPRbooks»
byrun K.II.
5 | FOposckas M.A., Kypkun | OCHOBBI OPraHUYECKON XUMUHU Y4eOHoe mocodue 2020 9BC «IPRbooksy»
A.B.
6 | boposaes U.B. Opranudeckass XUMHsI: TEPMHHBI U OCHOBHBIE VYuebHoe nocobue 2020 9BC «IPRbooks»
peaknuu
7 | Kapnos C.C., HypueB B.H., | 3agaun mo o0meMy Kypcy OpraHu4ecKoi Y4eOHoe mocodue 2016 9BC «IPRbooksy»
Tepenun B.1., 3aiinesa I'.C. | xumuu ¢ permenusimu Juist 0akaaaBpoB
8 | YereiHiok I0.A. VYereiHok, 0. A. Jlekunn nmo opraHuyeckoin VYuebHoe nocobue 2016 9BC «IPRbooks»
xumun. Yacteb 2. XuMHS YTIJIE€BOJOPOJIOB.
AJIKaHbI, aJTKEHBI, AJIKUHBI U TUSHbI
9 | Tepenun B.U., Jlusanios | [IpakTHKyM 1O OpraHUYECKONH XUMHUU YueOHoe mocodue 2020 9BC «IPRbooksy»

M.B., Jlupanmora JLH.,
Marseesa E.JI., MBueHko
I1.B., Hugantses N.0.

pen. 3eduposa H.C.
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8.2. lonosiHuTEIBHAS JIUTEPATYPa

JluBano M.B., 3aiineBa
I''C., JluBammoma JLH.,
I'ymoxuna H.C., bonecos
WN.I'. nmon pen. 3edupona
H.C.

Opranuueckass Xumus. 3aza4yu 1o oodiemy
Kypcy ¢ pemeHusaMu. B 2 vactax. Y.I:

YyebHoe rmocodue

2015

2OBC «IPRbooks

JIuBanos M.B., 3aiineBa
I'C., JluBamumoma JLU.,
I'ymoxkuna H.C., Bbonecos
WU.I'. moxg pen 3edupona
H.C.

Opranuyeckass XuMHsl. 3aayu Mo OOIIEMY
Kypcy ¢ pemenusimu. B 2 gactax. Y.II :

YuebHoOe mocodue

2015

9BC «IPRbooks»

bynes A.C.

TeopeTnueckue OCHOBBI  OpraHHUYECKOMN
XUMUU: 33JJaYHHK 110 JuciuruinHam "Teoper.
OCHOBbI oOprad. xumuu", "MexaHU3MBbI
oprad. peaknmii", "Peakn. cnocoOHOCTH
OpraH. COeIMHEHUN

VYyebHoe rmocodue

2014
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8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

- Byrneposckue coobimeHus [ IEKTpOHHBIN pecypc| : MHOTompeaMeT. Hayd. )kypH. / OO0
«HHOBaIIMOHHO-U3ATENbCKUM oM «byTIepoBcKoe Hacieaue»». — IIEKTPOH. KypHal. —
Kazanb : OOO «MHHOBanmoHHO-U3aTenbckuil 1oM «byTtinepoBckoe Hacaeaue»», 1999- .
PesxuMm moctyma k xxypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMUA B UHTEpECcax YCTONYMBOTO Pa3BUTHUS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hayy.
KypH. / Cubupckoe otaenenue PAH. — DnekTpoHn. xypHan. — HoBocubupcek :
NznarensctBo CO PAH, 1999- . Pexxum nocryma K >KypH.
http://www.sibran.ru/journals/Hviur/
- WebofScience [DekTpoHHBIN pecypc]: MyIbTHAUCIUTUIHHAPHAS pedepaTuBHas 0a3a JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016 — Pexwum noctyma: apps.webofknowledge.com. — 3ari. ¢
JKpaHa. — 3. pyc., aHrIIL.
- Scopus [DnekTpoHHbIi pecypc]: pedepaTuBHas 6a3za nanubix. — Netherlands: Elsevier, 2004 —
Pexxum noctyma: scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHrI.
- Elibrary [DnekTpoHHBII pecypc]|: HayuHas 3ekTpoHHas 6ubnuoreka. — Mocksa: HOb, 2000.
— Pesxxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — f13. pyc., anri.
- SpringerLink [DnextponHslii pecypc]: [6a3a nanubix |. — Switzerland: SpringerNature, 1842. —
Pexxum nmoctyna: link.springer.com. — 3aru. ¢ skpana. — S13. anri.
- ScienceDirect [ DeKTpOHHBIN pecypc]: KOUIEKIHS SICKTPOHHBIX KHHUT U3aTeibcTBa Elsevier.
— Netherlands: Elsevier, 2018. — Pexxum noctyma: sciencedirect.com. — 3ari1. ¢ skpaHa. — S13. aHriI.
- 9BC "Jlanp" (npaBa npunagiexar OO0 «3bC JIAHby), norosop Ne 318 ot 22.04.2020 .
¢ 07.05.2020 r. mo 06.05.2021 r., noroBop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 r. mo 27.07.2021 .
(mo ampecy http://www.e.lanbook.com) BkirouaeT B ce0si MOJHOTEKCTOBBIE 3JEKTPOHHBIE BEPCHU
BCEX KHHWT, BBIIICIINX B W3JATEIbCTBE, a TAK)KE KOJUIEKIIMH TOJHOTEKCTOBBIX (hailIoB APYrux
u3JaTeNnbCTB. B 0aze mpencTaBieHbl HE TOJIBKO yueOHbIe M3JaHMs, HO W HaydHas JIUTEparypa, a
TaK)Ke CIIOBapH.
- 93BC " IPRbooks" (npaBa npunayiexatr OOO Komnanus "Ai [Iu Ap Meaua"), gorosop Ne
468 ot 04.06.2020 r. ¢ 01.08.2020 r. mo 01.08.2021 r. (o aapecy http://www.iprbookshop.ru )-
COJIEP)KUT YYEOHUKH M YydeOHble mOcoOMs, MOHOrpapuu, MIPOU3BOJCTBEHHO-IIPAKTHYECKUE,
CIIPaBOYHBIC M3JaHUS, a TAKXKe JETOBYIO JUTEpaTypy ISl MPAKTUKYIOMUX creruanuctoB. B 3bC
BKITIOYECHBI W3JIaHHS 3a TOCIETHHE 5 JIeT MO TYMAaHWUTapHBIM, COIHAIBHBIM M AKOHOMHYECKUM
HayKaM, [0 OCTAJIbHBIM OTpaciisiM 3HaHus - 3a mociennue 10 ner.

8.4. IlepeyeHb NPOrpaMMHOI0 odecredeHust

Ne Haumenosanne IO PexkBU3HUTHI I[OFOB?pa
n/n (nata, HOMep, CPOK JAeilCTBUS)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JecTBHS - GeCCPOUHO
2 | Office Standart HoroBop Ne 690 or 19.05.2015r., cpok
nevictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBHs - OeCCPOUHO
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8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA

00pa30BaTeJILHOIO MPoIecca Mo JUCIIHNIHHE

HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX

Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUs

/0 | NPaKTHYeCKHUX U JIaDOPaTOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOM

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

VYueOHast ayIUTOpuUs IJIs IPOBEICHUS 3aHATHIA
JEKLIMOHHOIO TUNA. YueOHas ayAuTOpUs UL
MIPOBEICHUS 3aHATUH CEMHHApCKOro THIIA.
YuebHast ~ ayamTopuss UL KypCOBOTO
MPOEKTUPOBAHUS  (BBIMOJIHEHHUS] KYPCOBBIX
1 | pabot). YueOHas aynuTopus sl IPOBEIACHUS
TPYIIIOBBIX u WHJUBUYAJIbHBIX
KOHCYJIbTAallMi. YdueOHas ayauTopust Jis
MIPOBEICHUS 3aHATUN TEKYILIEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

A-125

CTOoJIBl YYCHHUECKHE TPEXMECTHBIC U
JIBYXMECTHbIE MOHOOJIOKH, CTOJI
IPenoIaBaTeIbCKH, CTYI
IperoaaBaTeNbCKuid, kKadeapa, 1ocka
MEJIOBasi . 9KpaH HaBECHOM, ITPOEKTOP.,
IIPOLIECCOP. MBIIIb KOMIL., IYJIBT.

2 | YueOHas ayqUTOpHUS AJISl IPOBEICHHUS
3aHATHH JCKIIMOHHOTO THIIA. Y4YeOHas
AyIUTOPUS JJISl TIPOBEIICHUS 3aHATUI
CEMHUHAPCKOTo TUNa. Y4yeOHas ayTuTopus AJs
KYpPCOBOT'O TIPOEKTUPOBAHUS (BBITIOTHEHUS
KYpCOBBIX pa0boT). YueOHas ayquTOpHs A
NPOBEICHUS TPYIIOBBIX ¥ WHAWBHIYaTbHBIX
KOHCYJIbTAIMid. YueOHast ayIUTOpHUs IS
NIPOBEICHUS 3aHITUN TEKYIIEro KOHTPOJIS U
IPOMEKYTOYHON aTTeCTallHU.

A-215

CToJIbl YYCHHUYECKUE IBYXMECTHBIC
(MOHOOJIOKH), CTOJ MPETOAaBaTEIbCKHM,
CTYJI PENO/IaBaTEIbCKUH, TOCKa
aynuTopHas (MenoBast), Tabnuia
MeneneeBa

3 | HWJI "®yHkunoHagbHbIE
TeTEPOLUKITNYECKUE COCTUHEHUS"
JlaGopaTopusi OpraHu4ecKOi XUMHUU.
VYyeOHast aynuTopus AJis IPOBEICHUS
71a00paTOPHBIX PadoT.

A-203

Jlocka MesnoBasi, CTOJI TUCbMEHHBIN, CTOJIBI
nabopaTOpHBIE OCTPOBHBIE, MOJTKA TS
71a00paTOPHBIX MPUHAICKHOCTEH,
pedpakromerp UPD 454 B2M, ctomsr
nabopatopHble, TyMOBI JIJIsl TIOCYIbI U
PEaKTUBOB, MOWKa, BBHITSDKHBIC MKA(DHI,
CTOJIbI MUCbMEHHBIE, KA 715 peaKTUBOB,
mikad cymibHbIN Jkpoc 4610,
kojboHarpesatens 4120,
rnepeMenmBarniee yctpoictso 4610M,
ANEKTPOIUIUTKH, BeChl TabopaTtopHbie BK-
300, Ionspumerp CM-3,TabypeTsl
n1ab0opaTopHbIe, XUMUYECKasl MoCcyaa

KomnerotepHslit kaace. YueOHas ayTuTOpHUs
JUIS TIPOBEJICHUS 3aHATUMN JICKLIMOHHOTO THUIIA.
VYyeOHast ayIuTOpHs U1 IPOBEACHUS

4 | 3aHATUI CEMHUHAPCKOTO THMA. Y4yeOHas
ayJIUTOpUs AJIs IPOBEICHUs 1a00paTOPHBIX
pabot. YuebHast ayaAuTopus Al KypcOBOTO
IPOEKTHPOBAHUS (BBIIOJIHEHUSI KYPCOBBIX

Crompl yueHHMUECKHUE, CTOI
[IPENOAABATEIIbCKUN, CTYJIbS YYCHUYECKUE,
nocka aynutopHas (mapkepsas), [TK ¢
BbBIXOJ0M B CE€Thb I/IHTepHeT




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

pabot). YueOHas ayauTopus sl IPOBEICHUS
TPYIIOBBIX U WHIWBUIYaIbHBIX
KOHCYJIbTAIMi Y4eOHast ay TUTOPHS JJIs
MIPOBEJICHUS 3aHSATUI TEKYIIIETO KOHTPOJIS U
POMEKYTOYHOU aTTECTAIIHH.

VJIK-812

[Tomemenne a1 CaMOCTOSITENbHONH pabOThI

CTY/CHTOB.
I-401

CTOJBI yYEHUYECKUE, CTYIIbSI YYCHUYECKHUE,
IIK ¢ Bbix0g0M B ceTb MHTEpHET




