Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'IH) «Opra}m'{eCKaﬂ XUMMUS», BRJIIOYasd
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-1. Crioco0eH UCIoNIb30BaTh MaTeMaTUIECKUE,

€CTECTBEHHOHAyYHbIE W MH)XCHEPHbIC 3HAHWS IS
pemleHuss  3ajgad  cBoed  mpodeccuoHanbHOM
JIeATEIHOCTH

- OIIK-5. CriocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH |
UCIIONIb30BaTh WX Uil peleHus  3aj1ad
npodecCHOHAIBHON IeATeIbHOCTH
[Tpodeccuonanphbie - -

1.2. KoMmneTeHIIUM W WHIMKATOPbI WX JAOCTHXKeHHS, (OpMHUPYeMbIX TUCHUTIAHOMH
(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHO MPOrpaMMbl

Kon Koja unaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIIMH
OIIK-1 OIIK-1.2 JdeMoHCcTpupyeT 3HaHHMS O (U3WMYECKMX W XUMHUYECKHX SIBICHUSIX H

mpoleccax, CTPOSHHMH M CBOWCTBAaX pa3JIMUHBIX KJIACCOB XHMHYECKUX
JJIEMEHTOB, COCIMHEHUH, BEIECTB U MATEPUANIOB, NIPUPOIE XUMUYECKOU
CBsA3M W MCXaHU3MaX XHUMHYCCKUX peaxunﬁ, IpoueccoB XHUMHUYECKOM
TEXHOJIOTMM W TPHMEHSET MpH pPEUIeHUH 3ajad NpogecCHOHATbHON
JEATENbHOCTH OCHOBHBIE 3aKOHBI M METO/BI (PU3UKH ¥ XUMHHU

OIIK-5 OIIK-5.1 [Mpumensier cpeacTBa COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJIOTHH IS
MOKMCKa, XpaHeHus1, 00pabOTKH, aHAJIM3A U MPEJCTaBlIeHUs] HHOpMaIU

1.3. Pe3yabTaThl 00y4eHHs 1O AUCHUNIHHE (MOTYJIIO)
Heab u3ydeHuss TUCHUIIMHBI (MOAYJsI) — IPUOOPETCHUE CTYJACHTAMU 3HAHUW O CTPOCHUH
OpraHMYECKUX COEIUHEHHI, OCHOBHBIX XHUMHYECKHX CBOMCTBAaX pa3JMYHBIX KIJIACCOB
OpraHMYECKUX COCAMHEHMH W MeToJaX UX TMOJY4YeHUs, KaK MPOMBILIUICHHBIX, TaK U
J1a00paTOPHBIX.
B pesynbraTe n3yueHus AUCUUILIMHBI (MOIYIIsI) 00yYarOIUNCs JOJIKEH

3HATh:

® TEOPETUYECKHUE OCHOBBI CTPOEHHS M CBOMCTB pAa3IMYHBIX KIACCOB OPraHMYECKHUX

COCAUHCHUM;
e crocoObl TONYYCHHs] W XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCJIMHCHU;
® OCHOBHBIC MEXaHU3MbI POTEKAHUSI OPTaHUUYECKUX PEAKIIMiL;
yMeTh:
® [IPUMEHATHh TEOPETUUYECKUE 3HAHUA ISl CUHTE3a OPraHUYECKUX COCIUHEHHUI Pa3IMYHBIX
KJ1aCCOB;

® aHAJIM3UPOBATH U MPEJCKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHNYECKUX COCIMHEHUN;

® COCTaBJISITh CXEMbI CUHTE3a OPraHNYECKUX COEIMHEHUH, 3alaHHOTO CTPOCHUS;
BJIAJCTh:

e OCHOBaMM HOMEHKJIATyphl U KIaCCU(PHUKAIIMU OPTraHUYECKUX COCTUHEHUH;

® OCHOBHBIMHU TEOPETHUYECKUMH IIPEJICTABICHUSAMU B OPraHUYECKON XUMUU;

e HaBbIKaMU OOOCHOBAHHS PALMOHAIBHBIX CIIOCOOOB MOJIYUYEHHUSI OPraHUYECKUX BEIIECTB.
2. O0beM, CTPYKTYpPa U cofepKaHue AUCHUILINHBI (MOAYJIS)
2.1. O6beM TUCHUTLIUHBI (MOTYJIs1)

Buowt yueonoii pabomui Dopmul 00yuenusn
Ounan
O0mast Tpy10eMKOCTh: 3a4ETHbIC SIMHUIIBI/9achl 7/252




KonTakTHas padora: 144
3aHsTHs JIEKIMOHHOI O THIIA 72
3aHATHs CEMUHAPCKOro TUMA 72

KoncyabsTamuu 0

IIpomeKyTOUHAsI aTTeCTANMA: SK3aMEH, 3a4eT 36

CamocTositetbHas padora (CP) 72

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI JeATETbHOCTH
Ounasn popma odyuenus

Buabl yue6Hoii padoThl (B 4acax)
Ne | HammeHoBaHMe  TeM KonrakTias pagora
3ausaTus
n/m | (pa3aesoB) 3aHATHS CEMHMHAPCKOIo THIIA CP
JIEKHHOHHOTO THIA
JI HNuble 113 C JIP HNuble

1. Beenenue. Teopust 12 0 6 0 6 0 12
XUMHYECKOTO CTPOCHHUS
7 HACBIIIICHHbIC
yrieBoaopo sl (YB)

2. HenaceimeHnsie 12 0 6 0 6 0 12
YIIIEBOJOPOIBI

3. ApomMaTHUeCKHe 12 0 6 0 6 0 12
COC/TMHCHHUSI

4, ["anoreHoNpOU3BOIHBIE. 12 0 6 0 6 0 12
CrupTsl, (beHobI,
pOCTHIE IPHUPHI

5. AJbIeruapl,  KETOHEI. 12 0 6 0 6 0 12
KapOoHOBBIE KUCIIOTBI U
UX TPOU3BOJIHBIC

6. AsotcozepiKaiiye 12 0 6 0 6 0 12
COEJIMHEHUsI

Ilpumeuanua:

JI — nmexmuu, 13 — npaktnueckue 3anarusi, C — cemunapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:xanue JUCHUIUIMHBI (MOIYJsl), CTPYKTYPHMPOBaHHOE MO TeMaM (pasaejiam) W
BHIaM padoT
Cojaep:kaHue JIEKIMOHHOI0 Kypca

Ne
/i HaumenoBanue teMm (pa3/iesioB) Conep:xaHue JeKIHOHHOI0 Kypca
1. | Beenenne. Teopus xummueckoro | 1.1. IIpupona xumudeckoi cBa3u
CTpPOCHUS u HaceimeHnHble | [Ipeamer opranudeckodl xumuu. TeopHs XUMHYECKOTO CTPOCHHS.
yrieBopopoasl (YB) Knaccudukarmms opranudeckux coenuHeHHHd. DyHKIHOHAIHHEBIC

rpynmbl. OCHOBHbIE Kiacchl U psigbl. CTPyKTYpHBIE H30MEPHI.
IIpaBuna HOMEHKIATYPHI.

IIpupona xoBaneHtHO# cBA3u. Dopmyisl JIbtouca. @opManbHbIN
3apsan. Teopms rubpummsamm  AO. Teopus OTTanKUBaHUA
JJNIEKTPOHHBIX Tap BaneHTHOW obonouku (OBIIBO) u dopma
MONleKyd.  ATOoMHO-opOuTampHBIE  Momenmd.  OQPQEeKTsl B
oprannyeckoil xumud. IloHATHE O MeXaHH3ME XUMHYECKOM
peaxuun. IIpoMexyToOdHBIE COSTMHEHUSI M YACTHIBI OPTaHIMIECKUX
peakuui.

1.2 AnkaHbl

lomonornueckmit  psin. M3omepus. Homenxmatypa. CrocoOsl
monydenus. [IpocTpancTBeHHOE (KOH(pOpPMAIMK) U DIIEKTPOHHOE
crpoenne. @mmueckme cBoiictBa. (OOmas XapakTepHCTHKa
PeaKIoHHOM crtocoOHOCTH. Peakiiy raToreHupOBaHus, MEXaHI3M
peaknuii paguKaIbHOrO 3aMeNeHHs. BinsHue cTpoeHus ankaHa u
TIPUPOJIBI TAJIOTEHA Ha HANpaBJIeHUE 3aMEIIeHHs. DHEpreTHUeCKUi
nipouib peakuuy, MOCTYNaT X5MMOHA. Peaxunn
cynppoxymopupoBannsi ¥ HuTpoBaHus (o  Konoaainoy),
MEXaHU3MBI PEaKIi 1 0COOEHHOCTH TPOTEKAHUSL.

1.3 Crepeonzomepus




Twursr cTepeon3oMepoB: KOH(POPMEpHI, TEOMETPHUECKAE H30MEPHI,
9HAHTHOMEPBHI. Onruueckast n30Mepusl. XupansHOCTb.
OHaHTHOMEPBL. Panemmueckast CMECh. Cnoco0sr
MIPOCTPAHCTBEHHOTO  HM300pa)XCHUsS  ONTHYECKUX  H30MEpOB.
OtHocutenbHast ¥ abcomioTHast KoH¢urypauuu. [Ipoexuun
@umepa. D,L-Homenknarypa. R,S-Homenknarypa. Ilonstie 06
ONTHYECKOW aKTHBHOCTH COEIMHEHHH C IBYMsI aCHMMETPHYECKUMHU
HEHTPaMH.

1.4 [uxnoaakaHbl

T'omonoruyeckmii  psin. M3omepus. Homenkimatypa. CrocoObl
nonydeHusi.  [IpocTpaHCTBEHHOE W JJIEKTPOHHOE  CTpPOCHHE.
Kondopmanmn. Tumbsl HampsokeHuid B IMKIax  (YIJIOBOE,
TOPCHOHHOE, TpaHCaHHYIsIpHOe). OTHOCUTENbHAs YCTOHYHMBOCTH
UKJI0AJIKaHOB. du3ndeckre cBoiicTBa. [loTeHIIMambl HOHU3AIMU U
JJIEKTPOHHOE CPOACTBO, 00LIas XapaKTePUCTHKA pPEaKI[HOHHOU
crocoonoctn. KoHopmarmu nukiorekcasa. DKBaTOpUAIbHBIC U
aKCHaJbHBIE CBs3U. I[IpocTpaHCTBEHHas HM30MeEpHUsl 3aMEIICHHBIX
IUKJIOTeKcaHoB. Peaknuu 1ukimoankanoB. OCOOEHHOCTH peaKIuid
MallbIX I[MKJIOB. BakHeilne mnpencTaBUTENH: NUKIONPOIAH,
IIMKJIOTICHTaH, IIUKJIOreKCaH.

HeHacplIeHHbIE YTIIEBOOPOAbI

1 Ankenbl

Iomonornueckuit  psa. Msomepus. Homenknarypa. CrocoObr
TMOJTYUCHUS. PeaKLIHH ACTUAPOrajJoOrcHUpOBaHud U ACTHUApATAllUU,
npaBuiIo 3aiinesa u ['opmana. Peakiuu BOCCTaHOBICHHUS aIKHHOB.
[IpoctpanctBeHHOe cTpoenue. dDusmyeckue cpoiicTBa. Peakiun
AJIKEHOB. Peakiiu ANEeKTPOUITBEHOTO NPUCOCTUHEHNS:
O6poMupoBaHUe, YCIOBHUS  pEaKluy, cTepeocneuIHOCTb,
IPHCOSIUHEHNE BOXHOTO pacTBopa Opoma M XJIOpa, OCOOEHHOCTH
peakuuu XJIOPUPOBaHMUS, MEXaHU3M. Peaxuun
TUJpPOTrajJOreHUPOBaHUs, MEXaHU3M, MpaBUIO0 MapKOBHHKOBA, €ro
TeopeTHyeckoe OOBsICHEHHE M COBpEeMEHHas (OopMYyIHPOBKA.
IIpucoenviHeHre TrajlOr€eHOBOAOPOAa K 3aMEIUEHHBIM aJIKeHaM,
cogepkauM OJ- u DA-3aMecTUTENN, W3MEHEHHE HAIPaBICHUS
NpUCOEOMHEHNs. Peakius TNpHCOEAMHEHHS BOMABL, MEXAHU3M
peakLuy, MeperpynnupoBKU. Peakiun OKCHMEpKYpUpPOBaHUsI-
JEMEpKypUpPOBaHUS u AJIKOKCUMEPKYPHPOBAHUSA-
JEMEpPKYpUPOBAaHU, MEXaHM3M peakiuu. [ 'uapobopupoBaHHe
QJIKCHOB, MEXaHM3M peakluy. BinsHue crpoeHns ankuidoopaHa Ha
PETHOXUMHUIO PEAKIMU.

CBoboaHOpaauKaIbHOE MIPUCOETUHECHUE O6poMoBoOI0pOsIa
(nepexucHbiii d¢dexkr Kapama), mexanmzm peakiuu. Peakuuu
paauKaJIbHOTO 3aMeIlCHHUS aJIKeHOB, IIPOTEKAOIINE C COXPaHEHUEM
JBOWHOW CBSI3U: AJUTMJIBHOE TaJIOTCHHPOBAHHE (XJIOPHUPOBAHHE IO
JIbBOBY, OpoMupoBanue peareHroM NBS), MexaHU3MBbI peaKiuid.
Peakimu THOPHpPOBAaHMSA AJKEHOB B YCIOBHUSX T'€TEPOICHHOIO
Katanmsa. Peaknuu 2m-+2m-TIMKIONPHUCOETITHEHHUS.

Peakiy MSATKOrO OKHCIIEGHHS QJIKEHOB: OKHCICHHE AJIKEHOB B
TIPUCYTCTBUHI coneit TIaJuIaans (Baxep-miporecc).
OmnokcuaupoBanne — ankeHoB  (peakmust — [IpumekaeBa) ¢
TOCIIEAYIONMM  PACKPBITHEM  SIOKCHIHOTO NHWKIa  (anmu-
JUTHIPOKCHINPOBAaHUE  alkeHOB).  Cun-IUTHAPOKCHINPOBAHKE
aJIKEHOB: peakuust BarHepa, a Taxke OKHCICHHE OKCHIOM OCMHUS
(VIII) ¢ mocnmemyrommM BoccTaHOBIEHNM. O30HONH3 alKEHOB C
MOCIIEAYIONMM  BOCCTAHOBJIEHHEM,  3aBUCHMOCTH  CTPOEHUS
MIPOTYKTOB O30HONMM3a  OT  YCIOBHH  BOCCTaHOBJICHHS.
TpaHchopMarist alKeHOB B albJCTHIBI, KETOHBI W KapOOHOBBIE
KHCIIOT.

I'mopodopMunupoBaHue  amKeHOB,  MOJYYEHHE  aJIbJIETHIIOB.
[NonsiTre 0 KapOeHax M crocodax UX MONTYISHHUSI.

2.2 AnkuHBI

I'omonormyecknit  psa. HM3omepus. Homenknarypa. CrocoObl
nomydeHus. [IpocTpaHCTBEHHOE W DJEKTPOHHOE  CTPOCHHE.
@usnyeckre cBoWcTBa. [loTeHIMANB MOHM3AIMH U JIEKTPOHHOE




CpOZICTBO, OOIasi XapaKTepUCTHKa pEaKIMOHHOM CIIOCOOHOCTH.
Peaximy ankuHoB. Peakuuu 351eKTpoUIIbHOTO IPUCOEANHEHNS, UX
MeXaHM3MbI U crepeoxumus. HykieodunbHoe mprcoennHEHHE K
ankuHaM, MexaHu3M peaknun. CH-KucrmoTHOCTH TepMHHANBHBIX
AJIKWHOB, MTOJYYEHHE HATPUEBBIX, JTUTHEBBIX, MAarHUEBBIX, MEIHBIX
U cepeOpsTHBIX MMPOM3BOAHBIX alIKHHOB. ALIETUIICHHUBI, CTPOCHUE U
cBoiictBa.  CTepeoceneKTUBHOE  BOCCTAHOBJICHWE  AJIKUHOB!
TeTepOreHHOE THAPHPOBAaHWE aJKMHOB M BOCCTAHOBIJICHHE
MIEIIOYHBIMHA METaJUIaMU B JKHIKOM aMmMmuake. Omuromepusanus
anerwieHa. OKUCIIEHUE aTKUHOB.

2.3 AnkaaueHsl ¥ MOJTUEHBI

I'omonorugeckuii pan. Knaccudukarms. Wzomepus.
Homenknarypa. CrnocoObl monydeHHs. AJICHBI. AJIKaJUEeHBI C
CONPSDKEHHBIMU ~ JIBOWHBIMU ~ CBSI3IMHU.  [IpOCTpaHCTBEHHOE |
JJIEKTPOHHOE cTpoeHHe Oyra-1,3-mueHa. XapaKkTephCTHKa CBSI3CH.
Compsbxenne. OneHkH DdHepruu comnpspkeHus.  Duzuyeckue
cBoiictBa. lloTeHIManbl HOHM3AIMM U DJIEKTPOHHOE CPOJICTBO,
o01Iast XapaKTepUCTUKA PEaKIIHOHHOW CIIOCOOHOCTH.

Peaxuuy anka-1,3-nmuenoB. OcOOEHHOCTH peakIyii PUCOETMHEHHS:
1,2- u 1,4- (conpsbkeHHOE) MpUcoenuHeHe. MeXxaHu3Mbl peakIyi.
[ToHsiTHE O KHUHETHMYECKOM U TEPMOJAWHAMHYECKOM KOHTpOIIE
peakuuii  ANIeKTpOQUIBHOrO  MPHUCOCAMHEHUS K  aJKEeHaM.
Baxkueiimmue mnpencraBurenu: Oyra-1,3-mueH, NUKIONCHTAIUCH,
IUKJIOAJIKAIUEHBI.

[ToHsTHE O TEPULMKINYECKHX peaKlusiX, WX OCOOCHHOCTH U
kiaccupukauus.  [uknonpucoenunenue.  Lukinoaumepusanus
ankeHoB. Peakmmu Jlunbca-Anbaepa. KoHnemuust rpaHUYHBIX
opbutaneii. crionszoBanue peaxkuuu unsca-Ambaepa Ui CHHTE3a
OUIMKIIMYECKUX u HONMUIUKINYECKUX COC/IMHEHU.
Onekrpouuknnyeckue peakuuu. [IpaBuno Bynsopma-Xoddmana.
3aBUCHMOCTb CTEPEOXUMMHU HPOAYKTOB 3JIEKTPOLMKIU3ALUU OT
YCIIOBHH OCYIIECTBIICHHUS MPOIIECCa.

ApomaTH4yecKHe COeTHHEHHS

3.1 Teopun apoMaTHYHOCTH.

CoBpeMEHHBIE  MNPEACTaBICHUS O  CTpoeHMH  OeH3ona.
Apomarunueckuii xapakrep OeHzona. DHeprus conpsbkenust. Ooume
KpPUTEPHH apOMaTHYHOCTH.

3.2 CoenuHenus: OEH30JIHOTO psizia

M3omepust. Homenxknarypa. Crioco0b1 [OJIY4EHUSI.
IIpocTpaHCTBEHHOE M JJIEKTPOHHOE CTpoeHue. duznueckue
cBoiictBa. lloTeHUManbl HMOHM3ALUMM M 3JIEKTPOHHOE CPOJICTBO,
o011as XapaKTepUCTUKA PEaKIMOHHON CIIOCOOHOCTH.

Peaknuu panukanbHOTO HMPUCOSTUHEHHSA XJIOpa M 3aMEIUCHUS B
romoniorax OeHzoma. KaranuTudyeckoe THAPHUPOBAHUE APEHOB.
Boccranosnenwne apeHos mmo bépay. Okucnenne anKmiOeH30II0B.
Peakmmn  smektpodmibHOTO 3amerieHus. Peakmum  GeHzomna:
HUTPOBaHNE, TaJJOTCHUPOBAHHE, CylTb(pUpoBaHuEe, ATKUINPOBAHNE U
ammmuposanne mo Opunemo-Kpadtey. YcenoBus peakuuii. Cragmm
00pa3oBaHUsI W CTPOCHUE SIEKTPOQUIBHBIX areHTOB. MsTKue H
KECTKHe dIeKTpoduiisl.  Mexanusm  peakmmu  Sg2(Ar). -
Kommrekcsr. CtpoeHHe  G-KOMIDIEKCOB. DHepreTuvecKkas
JuarpaMMa  peaKmum. CKOpOCTBIMMHUTHpYIONIAs  CTaus.
Kunernuecknit n3otomsslii 3¢dexr. [ToHsATHE 0 KHHETUIECKOM H
TEpMOANHAMHUYIECKOM  KOHTpPOJIE  pEakiuid  OMMOJIEKYJIIporo
3NMEKTOQMILHOTO 3aMENIEHUs] B apOMAaTHIEKOM DSy Ha IpUMEpe
peaxiwu Cynb(pUpoBaHUS.

Bamsiaue 3amectuteneil B OEH30IbHOM KOJbLIE HA HANpPABICHUE U
CKOPOCTh PEAKINH 3JIEKTPOPHUIBHOTO 3aMEIICHNS: aKTUBHPYIOIINE
U JIe3aKTUBUPYIOLIUE 0pmo-Inapa-OprueHTaHTHI, 1e3aKTHBUPYIOLINE
Mema-opueHTaHThl. OpHeHTHpYIolIee IeHCTBUE 3aMECTUTENEH Kak
OTPaXKEHHE DJIEKTPOHHOI'O CTPOCHHUS O-KoMIuiekca. Jlpyrue
(bakTOpHI, BIUSIONINE HA COOTHOIIEHHE n30MepoB. CoriacoBaHHAs
¥ HECOTIacOBaHHAsl OPUEHTAIMS ABYX M OoJiee 3aMecTHTeNeH.




I'anorenonpon3BoAHEIE.
(eHombl, mpocThie 3(UPHI

Cruprsl,

4.1 I'anoreHONpON3BOJHEIE

Knaccudukamms. Homenknatypa.

Ankwi- n amranoreHusl. M3omepus. Homenknatypa. Crioco0bt
nony4yeHus. IIpocTpaHCTBEHHOE U BJIEKTPOHHOE CTPOCHUE.
®uznveckre cBolcTBa. [loTeHIMANbl MOHM3AIMN U AJIEKTPOHHOE
CpPOZICTBO, 00II[ast XapaKTEPUCTHKA PEAKIOHHOW CIIOCOOHOCTH.
Peakimu Hykieo(UIBHOTO 3aMEIIEHMs] Y HACBIMIEHHOTO aTomMa U
NMUMUHUpOBaHMA. [loHsATHE HYKICODHIHLHOCTH W OCHOBHOCTH
peareHTOB. AMOHIEHTHBIE HYKJICO(DHIbHBIE PEareHTHI.
BuMonekymsipHbI MEXaHH3M HYKICOMHIBHOrO 3aMmelneHus (Sn2).
BausiHue otnenbHBIX (PaKTOPOB Ha pPEAKIMOHHYIO CIOCOOHOCTh
raJloreHONpPON3BOIHBIX: CTPOCHUE CyOCTpaTa, XapakTep yXOoAsuen
TPYIIIbI, CHJIa HyKIEO(QHIHHOTO peareHTa, Mprupoia pacTBOPUTEIS.
Crepeoxumust peakimii Sn2.

MOHOMONEKYIAPHBIA MeXaHU3M HYKJICOWILHOTO 3aMeIleHHs.
BnusiHue otnenbHBIX (DaKTOPOB Ha PEAKIMOHHYIO CIOCOOHOCTH
TaJIOTeHONPOU3BOIHBIX: CTpOEHHE cyOcTpara, puposaa
HYKJIEO(QWIBHOTO areHTa W  pacTBOpUTENs. ANUIO(UIBHBIN
katanu3. Crepeoxumust peakumii Sn1.

BnusiHue pactBopuTenss Ha HalpaBlI€HHE M CKOPOCTh peaKIuid
HYKJI€O(UIBHOTO 3aMeIIeHHUSI.

Peakiiu siuMuHupoBanus. B-DnuMuHupoBanne. Mexanusmel E1 n
E2. bumonexynspueiii Mexanusm otuierienust (E2). Bnusiaue
OT/IENBHBIX (haKTOpPOB (CTPYKTypa cyOcTpaTa, MpUpOsia peareHTa u
pacTBOpUTENs, TeMIepaTrypa) Ha pEeaKkIMOHHYI0 CIOCOOHOCTh
rajoreHankaHoB. Crepeoxumusi peakimii E2. Hanpasnenue
peakiuii OTIICIICHHs: TpaBwia 3aineBa u ['opmana. dakTopsl,
BJIMSIIOILME HAa HAMpaBJICHUE PEAKIUN OTLIEIJICHUs: YCTOWYHBOCTD
ankeHa u crepuueckue 3¢ ¢dexrol. Konkypenuus peakimii Syl n E1,
SN2 nu E2.

Bunmnranorenunsl.  Crioco0bl nosyueHusi. OCOOCHHOCTH CBSI3U
yriaepop-rajgoreH. PeakipoHHass CIIOCOOHOCTE B peakIMAX
HYKJI1€0(HIBHOTO 3aMelLeHus, 3IMMHUHUPOBAHUS,
EKTPO(UIIBHOTO IPUCOSTUHEHUS.

ApoMaTrhyeckue TajoreHonpousBoiHbie. OCOOSHHOCTH — CBSI3H
YIJIEPOJ-TAJlOTEH M pEeaKkIWH 3aMEIleHUs TajoreHa. MexaHH3M
3aMEILCHMs raloreHa B aKTHBHPOBAHHBIX raoreHapeHax (Sn2(Ar)
WIIM MEXAaHU3M NIPUCOETUHEHNA-OTIIerIeHns). HeakTuBHpOBaHHbIE
raJoreHONPON3BOJHBIE APOMATHUYECKUX YIIIEBOJIOPOI0B; APHHOBBII
MEXaHM3M 3aMEIleHHsl TajoreHa (MeXaHH3M  OTIIEIUICHUS-
MPUCOSAMHEHUS). DJIEKTPOHHOE CTPOSHHUE aPUHOB.

4.2 DneMeHTOpraHn4YecKre COeANHEHHS.

Tumbl  cBsA3eli B DIEMEHTOPraHUYECKHX  COCOUHEHUSAX.
XapakTepuCTUKa CBSI3€M YITIEPOIA-3JIEMEHT B 3aBUCHUMOCTH OT
TIONIOKEHH dileMeHTa B llepuoandeckodl CHUCTEME BIIEMEHTOB.
Meramnopranndeckue coenumHeHus. Homenxmatypa. CrocoOsl
TOJIY4EHHUS JIUTUI- 1 MATHUHOPraHWYECKUX COeNMHEHUM. Peakius
I'punbsipa, w™exanmsM. CTpoeHme peakTHBOB ['puHBSIpa B
KPHCTaJUIMYECKOM COCTOSHHM M B pacTBope. Mx peakmum ¢
COCIMHEHUSIMH, COZEp)KAIIMMH  aKTHBHBI aToM BOJOpOJa:
KHCIIOTaMH, CHOHPTaMH, aMHHAaMH. Peakumu ¢ KapOOHHIbHBIMH
COEMHEHUSIMU (JTMOKCHIOM YTJIEpOAa, AIbACINAAMH, KETOHAMH).
BzaumoneiictBue ¢ HuTpuinamu. Peakmus  I'punbsipa ¢
TaJloTeHUJAMH  Pa3JIMdHBIX D3JEMEHTOB KaK METOJ| MONydeHUS
3JIEMEHTOPraHNY ECKUX COCTMHEHU . IIpumenenue
JUTHHOPTAaHNMYECKNX COCIWHEHWH B OPTaHWYECKOM CHHTE3€
(pearent ['mnmana).

4.3 CrmpTsl.

Onnoaromuele  crmpthl.  Krnaccudukammss W HOMEHKIATYpa.
CriocoObr  momydenust.  IIpocTpaHCTBEHHOE W DJIEKTPOHHOE
crpoeHue. Bomoponssie cBs3u B cimpTax, BIUSIHUE Ha (GU3HIECKUE
cBoiictBa. IloTeHnmanbl MOHM3AIMM W 3JIEKTPOHHOE CPOJICTBO;
o0mIasi XapakTepUCTHKA PEaKIMOHHON CITOCOOHOCTH. XUMHYECKHE




cBoiictBa. OH-KuciotHocTh: 00pa3oBaHHE ajKOKCHIOB, UX
cTpoeHue 1 cBoicTBa. OCHOBHOCTH M HYKJIEOPHIBHOCTh CITUPTOB U
AIIKOKCU/-MOHOB: PpEaKIWH aJIKWINPOBAHUS W  AlMIIMPOBAHMUSL.
Peaxmms srepudukanum, MexannsM peakiuu. [lomydenue s¢upos
HEOpraHWYEeCKUX KHUCIOT. Peakumy HyKiIeopmIbHOrO 3aMeleHus
CIUpTOB: OcoOeHHOCTH peakuuii Syl m SN2, peakuuoHHAs
CIOCOOHOCTh,  CTEPEOXMMHS.  Peaknum  SIMMHUHHPOBAHWUSL
KucnorHo-katanuzupyemasi  IeTUApaTalys: MeEXMOIEKYJIsIpHast
JeTHpaTalysi, BHYTPUMOJIEKYIISIpHAs AETUApaTalysl; MEXaHU3MBbI,
peaKumoHHasl CriocoOHOCTh, HampasieHue ormerieHus. [IpaBuio
3aiiueBa. Karanutmueckass paerupaparanus. Peakium cnupToB ¢
rajoreHugaMu ¢Gocdopa M cepbl: MEXaHH3MBI U CTEPEOXUMHUSL
BzaumonelicTBre ciupToB ¢ OkcuraoreHuaamMu (ocdopa u cephl.
BnusiHue pactBopuTEns Ha HANpaBleHUE pEakiud CIHPTOB C
XJIOPUCTBIM THOHWJIOM, MEXaHNU3MBI peakiyii. OKUCIeHHEe CITUPTOB.
BzaumopeiicTBie CIMPTOB C TMEPMAaHraHATOM KajlHs M OKCHAOM
mapranma (IV). Okucnenue cnuproB coeauneHusmu xpoma (VI) —
pearent J>koHca

4.4 ®enonbl

Knaccudukammss u  HomeHkiatypa. CrnocoObl  HONydYeHHs.
®usnueckue cpoiicTBa. IIpocTpaHCTBEHHOE U 3AJIEKTPOHHOE
crpoenre. lloTeHIMaNbl HOHU3AIMKM W BJIEKTPOHHOE CPOJICTBO;
00IIasi XapaKTePUCTUKA PEAKIIMOHHOW CITOCOOHOCTH. XUMHUYECKUE
cBoiicTBa. Peakmmu runpokcu-rpynmnsl. KucnmorHocts. BnusHue
3aMecTuTeliel B KONblle Ha  KHUCIOTHOCTh. (OOpa3oBaHue
(heHOKCHIOB, X CTPOCHHE U CBOWCTBA. Peakimu alKuIupOBaHUS U
alWIMpoBaHus  (JEHOJOB, MEXaHW3M  peakuud. Peakuuu
apoOMaTHYECKOrO anpa: rajJoreHupoBaHue, HUTPOBAHHE,
cynbupoBanue, HUTpo3upoBanue, Peakims Konboe, ee MexaHuzm
U BIUSHUE pPa3NM4YHBIX (HaKTOpOB Ha €€ pe3yiabraT. Peaxuus
Peiimepa-Tumana. BzaumozeiictBue ¢ hopMasbIeriioM, MEXaHu3M
peakuuu. ['mapupoBanue 1 okuciaenue ¢penomnos. [leperpynmupoBku
aluiIoBbiX (meperpynnupoBka KistiizeHa) U CIOXKHBIX 3(UPOB
(neperpynnupoBka ~ ®puca)  ¢enomno.  [lpuMeHeHue B
MPOMBIIIJIEHHOM OpPTraHUYECKOM CHUHTE3E.

4.5 TIpoctbie 3¢pupb

Knaccudukanmmss u  HomeHknatypa. CnocoObl  MOJYYEHHS.
O®uznyeckue cBoiicTBa. IIpoCTpaHCTBEHHOE U JJIEKTPOHHOE
cTpoeHne. Xummuueckue cBoiictBa. OcHOBHOCTh. Peakuuu
KUCJIOTHOTO pacUICIUICHUs: MEXaHU3Mbl U HalpaBJICHHE peaknuil
pacuieruienus. OKuclieHHe KUCIOpoaoM Bo3layxa. lIpuMeHeHue B
OpraHW4eCcKOM CHHTE3e.

4.6 DnokcucoeAMHEHNs (OKCHPAHBI)

Wzomepus. Homenxmatypa. CmocoOpl momyueHus. Duzndeckne
cBoiictBa.  IIpocTpaHCTBEHHOE U BJEKTPOHHOE  CTPOEHHE
STUIICHOKCUAA. XUMHUYECKHE CBOWCTBA. Peakuuu ¢ packpbITUEM
STIOKCUITHOTO KOJIbLIA MOJ JEHCTBHEM PA3IMYHBIX HYKJICO(PHIBHBIX
peareHTOB. MeEXaHU3MBl pEaKIMid M HANPaBICHUE PACKPBITHSA
Konblla. KHCIOTHBIE W OCHOBHBIM KaTaiu3 HYKICO(QUIBHOIO
PacKpBITHS OKCHPAHOBOTO IWKJA. [IpiMeHeHNe B TPOMBIIIIIEHHOM
OpraHW4eCcKOM CHHTE3E.

Anpnernapl, keToHbl. KapOoHOBBIE
KHCIIOTBI ¥ UX MPOU3BO/HBIC

5.1. Anpnernasl ¥ KETOHBI

Knaccudukammmss wu  HOMeHkmarypa. CrmocoOBl  IMONyYEHHS.
®uznyeckue cBoiicTBa. IIpoCTpaHCTBEHHOE U 3JIEKTPOHHOE
crpoerne. lloTeHImansl WOHM3AIMM W BJIEKTPOHHOE CPOJICTBO;
00Imas XapaKTepUCTHKA PEaKIIMOHHOW CITOCOOHOCTH. XUMUYECKUE
CBOHCTBA. OCHOBHOCTb. Peaxim HYKJICO(HITEHOT O
MIPUCOCTUHEHMS: OOMMHA MEeXaHW3M, OCHOBHBIM M KHCIOTHBIN
KaTtayms, crepeoxumMusi. Peakim npucoenunernst O-HyKIeo(pHIoB:
BOJIBI, OJHOATOMHBIX M MHOTOATOMHBIX CITUPTOB, AJKOKCHJIOB;
MeXaHU3MBbI peakiyii. [IoHATHe 0 3aIMTHBIX rPyNHax albJeTHA0B U
KETOHOB: OKCOJIAaHBI, CIIOCOOBI MX CHHTE3a, YCTOHYMBOCTH B X0/
CHHTe3a M croco0bl ypaneHus. IlpucoeauHenne S-HyKIeo(HoB:
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rugpocynbuTa HaTpUS W THOJIOB; MEXaHM3MBl PEaKIHUH.
[pucoenunenue C-Hyki1eopIOB IIMaHU-aHUOHA, aJIKHHUI-HOHOB,
METaJUIOOPTaHWYECKUX COeIMHEHNH, WInIoB docdopa (peakums
Burrnra); wmexanmsmbl peakiuid. [lomydeHne aIMIOBBIX |
MIpONapruioBsIX crupToB. Peakumu ¢ N-Hykineoduinamu: amMmmuaxa,
MEPBUYHBIX U BTOPHYHBIX aMUHOB, THIPOKCUIIAMUHA, THAPA3HHOB U
€ro  MNpPOM3BONHBIX;  MEXaHM3MBl  peakiuid. Peakmym ¢
rajoreHoHykneodmiaMu. EHaMUHBL: aJKUIMpOBaHWE EHAMHHOB,
CONPSDKEHHOE MPUCOESTUHEHHE SHAMHHOB K O, [3-HEHACHIIIEHHBIM
KapOOHWIBHBIM ~ coeHEHUsIM. OTHOCHTENIbHAsl — PEaKIHOHHAS
CIIOCOOHOCTD AJIBAETUIO0B U KETOHOB.

CH-KucnoTHOCTh W KeTO-€HOJbHas Tayromepus. EHomuzanus.
Peakuun c y4acTHEM
OL-BOJIOPOJIHBIX aTOMOB. PeakIiuu o-rajoreHnpoBaHusl, H30TOIMTHOTO
oOMeHa ¥ paleMu3alMi; MEXaHW3Mbl PEaKUUH, KHUCIOTHBIA |
OCHOBHBII KaTalli3 3TUX peakiyi. EHONAT-HOHBI, UX CTPOEHUE U
CIIOCOOBI TeHEpUPOBaHMSI. JBoiicTBeHHas peaKknuoHHas
CIIOCOOHOCTh EHOJAT-HOHOB. AJIKWIMPOBAHHE W aAlMJIMPOBAHHUE
SHOJISIT-MOHOB, MEXaHNU3MBbI PEaKIMil. AJbJOILHOE PUCOCANHEHNE
M KPOTOHOBAasi KOHICHCALIMS: MEXaHWU3Mbl peaklui, KHUCIBIH U
OCHOBHBII Katanu3. IlepekpecTHast aybl0JibHAs KOHJAEHCAIMS, €e
O0COOGHHOCTH W HejocTaTkh. [lepekpecTHas — anbIOJIbHAS
KOHACHCAIIMA apOMaTUYCCKUX aJIbJACTUI0B WIN (bopMam))leFI/ma C
aJ'[I/Iq)aTI/I‘IeCKI/IMI/I aJlbAeruiaMmu n KETOHaAMH (KOH}]eHC&LII/Iﬂ
Knsaiizena-1lImunra). Peakius [lepkuna, ee MexaHu3M.

Peakiiny OKWCIIEHHS: OKUCIICHUE peakTHBOM J[)KOHca, peakTHBOM
Tomnenca, coemuHenusmu Mapranma (VII), peakuus baiiepa-
Bunnurepa, ee mexanm3m. Peaxuus Kannuiiiapo, ee MexaHH3M.
ITepexpecrHas peakuust Kannunuapo. Boccranosnenue anpaeruios
U KETOHOB C MOMOIIBI0 KOMIUIEKCHBIX THAPHI0B (NaBHa, LiBH.,
LiAlH4), ocobenroctu mporiecca. BocctaHoBieHre KapOOHUITBHBIX
COCAMHEHUH N0 alKaHOB (BoccTaHOBiIeHHE o KiemmeHceHny u mo
Kwxnepy-Bonbdy).

Peakuuyn apoMaTHYeCKUMX albJETHIOB M KETOHOB C Yy4acTHEM
apoMaTH4yeckoro  sifpa. llpuMeHeHHE B IPOMBIIIJIEHHOM
OpraHW4ecKOM CHHTE3e.

5.2 OnHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KUCIIOTHI.
OnHOOCHOBHBIE ~ KapOOHOBbIe KHCHOTHL. Kiaccudukarms u
HoMeHKatypa. CnocoObl momydeHus. [IpocTpaHcTBeHHOE U
9JIEKTPOHHOE CTpoeHHe. BonoponHsle cBA3M B KapOOHOBBIX
kucnorax. Puzndeckue cpoiicTBa. Xumudeckue cpoiictBa. OH-
KucnorHocTs. 3aBHCHMOCTh MEXIY CTPOSHHEM U KHCIOTHOCTBIO.
Opmo->pdexr. OCHOBHOCTHP KapOOHOBBIX KHCIOT. Peakius
STepUPUKAINN, €€ MEXaHW3M. DB3amMomeicTBHE C aMMHAKOM,
MEPBUYHBIMA W BTOPHUYHBIMM aMHHAMH, MEXAHU3M PEaKIHH.
OO6pa3oBaHne raJOreHaHTUAPHUAOB, MEXAaHU3MBI peakiuid. Peakuun
KapOOHOBBIX KHCIOT C YYacTHEM O-YIJIEPOIAHBIX AaTOMOB: O-
rajoreHupoBanue 1o ['emmo-Donprapay-3eIMHCKOMY, MEXaHU3M
peakmm. Boccranosnenue. Peakmum  aekapOOKCHINPOBAaHUS:
JNEeKTpONM3  colell  KapOoHOBBIX  kucimor 1o Kombbe,
nekapOokcmrpoBanue mo droma u mo bopoauny- X yHCIUKKEDY.
5.3 @OyHKIMOHAIBbHBIE MPOW3BOAHBIE KAapOOHOBBIX  KHCIIOT:
TaJlOTeHAHTUAPUIBl  (aUMITaJIOTeHNUIbI), AHTHAPUABIL, CIIOXHBIC
3¢bUpHI, aMUIBI, HUTPHIIBL.

OCOOCHHOCTH TPOCTPAHCTBEHHOTO W AJIEKTPOHHOTO CTPOCHHS.
KucnoTHelii ¥ OCHOBHBIM KaTanmn3 B XUMHH (DYHKIIMOHAIBHBIX
TIPOU3BONIHBIX KapOOHOBBIX KHCHOT. IloHATHE O HyKieohnIbHOM
KaTamse.

lanorenanruapuasl. CrocoOsl monmydeHus. BsanmopeiictBue ¢
BaxHeiimmMu N- n O-mykneodmnamu (Boma, CIUPTHI, aMMHAK,
aMHHBI, THAPa3WH), MEXaHW3MBI peakiuil. Boccranosnenme 10
anpaernaos no PozenmMyHy.




Crnoxnble 3¢upsl. CrocoObl momydeHus. ['Maponm3  CIIOKHBIX
3¢HPOB B YCIOBHUSIX KHCIOIO W OCHOBHOT'O KaTajM3a, MEXaHW3MBI
MPOLIECCOB. AMMOHOJNIM3, MEXaHU3M peakuud. Peakimym ¢
METaJUIOOPTaHWYECKUMH ~ COCJMHEHUSIMHM, BOCCTAaHOBJICHHE IO
CIIMPTOB U aJIbJICTUJIOB.

AHTHIpUIB KapOOHOBBIX KUCIOT. CIocoObI MoNydeHus. Peakimm
AHTUIPUIOB KHUCIIOT. KeTeH, momy4yenue u cBOHCTBa.

Hurtpuner. CriocoOsl monmydenust. Kuciplii M MIenoyHoi TUApOIu3
HHUTPWIIOB, MEXaHN3M IIPOIIECCOB. BoccTaHOBIEHHE KOMITTIEKCHBIMU
THIpUIAaMH METAJIJIOB 0 aMHHOB U aJlbIeruI0B. B3anmoelicTBue ¢
MarHui- 1 JINTHHOPTaHNYECKUMH COCANHEHUSIMH.

Awmunpl. CriocoObl monmydeHusi. [Waponns, MeXaHHW3M pEeaKluH.
BoccranoBnenne g0 ammHOB.  Jlermmparanmss — aMuIOB.
[MeperpynnupoBku ['opmana, MexaHU3M peaKIvH.

5.4 MHOroOoCHOBHBIE KapOOHOBBIE KUCIIOTHI.

MHOroocHOBHBIE KapOOHOBBIE KUCIOTHI. J[MKapOOHOBBIE KHCIOTHI
JKUPHOTO M apomarudeckoro psiaa. Homenkmarypa. CrocoObl
nonydyeHus. Pusnueckue U XuUMuyeckue cBoiictBa. OH-
Kucnornocts. OOpa3oBaHue (YHKIMOHAIBHBIX IPOU3BOJHBIX.
Peakumy, mporekatome npu  HarpeBaHuW.  Llukiamdeckue
aHTUIIPUABL: TIONydeHue, cBoiictBa. [IpumeHeHne IMKapOOHOBBIX
KHUCJIOT B IIPOMBIIIIJIIECHHOM OPraHUY€CKOM CHUHTE3EC.

ManoHoBblit  3¢up, crmocoObl mnomyueHusi, crpoenue, CH-
KHUCJIOTHOCTb. Peakiyun AJIKUIUPOBAHMS, TUIPOJIN3A,
nekapOokcunmupoBanus. CHHTE3bl  KapOOHOBBIX — KHCJIOT U3
MaJIOHOBOTO 3¢upa. Peakiun KoHIEHCAMU MalIOHOBOro 3¢upa ¢
KapOOHWIBHBIMU coeMHEeHHsAMU (peakuusi Kuépenarens), peakiust
Ponuonosa.

5.5 3ameniéHHbie KapOOHOBBIX KHUCIIOT.

Krnaccudukanums u HOMeHkIarypa. ['ajgoreH3aMeriéHHble KHUCIIOT.
CriocoObl  MONy4eHUs] O- W [-TaJIOr€HO3aMENICHHBIX KHCIOT.

[ 'MAPOKCHKHCIIOTHI: Kiaccuukanys " HOMEHKJIATYypa.
OcoOeHHOCTH ~ CBOWMCTB  O-, [-, Yy-TaJloreH3aMemEHHBbIX U
THJPOKCUKHUCIIOT. JlakTuapl, JIAKTOHEI. AMUHOKHCIIOTEI.

Krnaccudukaumss wu  HoMeHkiatypa. Peakumst  PomuonoBa
OcoOeHHOCTH  peakuuu  dSTepuduKalvy, aJKUIUPOBAHHS U
AIMIMPOBAHUS aMUHOKHCIIOT. Peakiiy 1ua3oTHPOBaHHUS.

A3oTconepiKaliye CoeTuHeHUs

6.1. Hutpocoenmuenus

Knaccudukanmmss wu  HomeHknatypa. CnocoObl  MOJYYEHHS.
[IpocTpancTBeHHOE W 2JeKTpoHHOEe  cTpoeHue.  OOmas
XapaKTepUCTHKa  PEaKIUOHHOW  crocoOHocTH.  XHMMHUUYECKUe
cpoiicTBa. Tayromepusi IepBUYHBIX M BTOPHYHBIX ann(paTHIECKHX
HUTPOCOETUHEHNH. [IpHUMHBI MOABMXHOCTH aToMa BOAOPOJA MPH
a-yriepogsom atome. CH-KucnoTHOCTh IEpBUYHBIX M BTOPHYHBIX
HUTPOAIKAaHOB M  JKUPHO-apOMAaTHYECKHX  HHUTPOCOEIUHEHHM.
Peakmmnn co memogamu. Crpoenne coneil. B3ammopelicTBue
HUTPOHAT-MOHOB C KapOOHWIBHBIMH COCAMHEHMAMH (PEaKIys
Anpn). ApomaTrueckne HUTPOCOECTUHECHHUSI. Peaktun
BOCCTAHOBJIEHUSI HUTPOAPEHOB B KHCIOW U LIEJIIOYHOW Ccpenax.
[IpoMexxyToyHble IPOXYKTHI BOCCTAHOBIECHUS  HUTPOTPYIIIHI
(HUTPO30COCTMHEHNS, APWITHAPOKCHIAMUHBI, A30KCH-, a30- H
ruapazocoeanHeHns ). CelneKTHBHOE BOCCTAHOBIICHNE HUTPOT PYIIITBI
B IMHUTpoOapeHax. [IpruMeHenre B MpOMBIIUICHHOCTH; TOKCHYHOCTh
HUTPOCOEIUHEHUM.

6.2. AMUHBI

Knaccudukammmss wu  HOMeHkmarypa. CrmocoOBl  IMONTyYEHHS.
®uznyeckue cBoiicTBa. IIpoCTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHne. Xwumudeckue cBoicTBa. CTpoeHHE W OCHOBHOCTB.
Peakimm ¢ kucrmoramu, CTpOGHHE COJIEH, WX HOMEHKIarypa M
CBOICTBA. ANKWINPOBAaHHE M AIWIMPOBAHUE; MEXaHHU3MBI 3THX
peakumif. YeTBepTHUHBIE aMMOHHMEBBIE COJMM W  OCHOBAHUSL:
MOTyYeHHUEe, CTPOEHHE, CBOMCTBA; pAaCHICIUICHWE YEeTBEPTHYHBIX
AMMOHHMEBBIX OCHOBAaHHWH, HampaBieHue peaknuil. Ilpasuio




lopmana. Peaknuu aMHHOB C a30THCTON KHCIOTOW, MEXaHH3M
peakip. OCOOCHHOCTH peakIuil 3IEKTPOGUIEHOTO 3aMEIICHUS B
apoMaTHYeCKUX  aMUHAaX  (HUTpOBaHWE, raJjoreHupoBaHuUE,
cynbdupoBanue, GopmuupoBanue). OKUCICHAE aMIHOB.

6.3 A30- 1 TMa30COCANHECHUS

ITonydenue quazocoeMHEHHUM peakiiuen TUa30TUPOBAHUS: YCIOBHSI
MIPOBEJICHUSI pEaKIMM W MEXaHU3M, NPUPOAa HUTPO3UPYIOIIETO
peareHra; pa3iauuds B YCTOWYMBOCTH  HACBHIIIEHHBIX U
apoMaTH4ecKuX  Jua3zocoequHeHuil. Dusznueckue  CBOICTBa.
IIpocTpaHCTBEHHOE W DJEKTPOHHOE CTPOEHHE apOMaTHYECKHX
JIMa30COeAMHEeHNI B 3aBHUCUMOCTH OT pH cpenmbl, TayroMepHble
npeBpalleHus. XUMUUecKue cBoicTBa. Peakiyu, npoTexaromue ¢
BBIJIETICHHEM a30Ta: 3aMelIeHre JUa30HUEBOM IPYIIbI Ha THAPOKCH-
, aJIKOKCUTPYTIY, (TOp, Hoa. Peakimu pagukaJbHOTO 3aMEIICHUS
JUA30TPYIIBI  HA XJIOp, OpOM, IHMAHOTPYIIY, HUTPOTPYIITY,
Bomopoa, Peakuuu, mporekaromue ©Oe3 BBIACICHUS — a30Ta:
BOCCTAHOBJIEHHE JIO0 apWIrHApa3suHoB. A3ocoueranue. A30- u
JTNa30COCTABJISIONIHE, YCIIOBUS COUCTAHUS C AMUHAMHU U (PCHOJIAMH.
[TonyueHnure 1 npuMeHeHNe a30CoeIMHEHU, a30KPACUTEIH.

CojaepikaHue 3aHATHII CEMHMHAPCKOI0 THIIA

l'ij‘f'l HaunmeHnoBanue Tem (pa3/iesioB) Tun Conep:xaHue 3aHATHIi CEMUHAPCKOT0 THIA
1. | Beenenne. Teopust XHMHUUYECKOTO I13 HoMeHknaTypa OpraHu4ecKux COEIUHEHUHN.
CTPOCHU A n HACBILICHHBIC AnKaHbI
yrieBogoposi (YB) Crepeonzomepus.
JIP HomeHknatypa opranuueckux coenuHeHuil. Ilpupona
KOBAJICHTHOM CBS3H.
Pe3onanc. DdekTsl B OpraHMIecKol XUMHH.
2. | HenacpllieHHBIE YTII€BOIOPO/IBI I13 | HuknoankaHbl
AJTIKEeHBI.
AJIKeHBI
AJKUHBIL.
AnKaIueHsl.
JIP [lepuuuKINYECKUE pEAKLIMU
3. | ApoMaTHyeckue coenuHEeHUsI 113 | Apomatuunocts. benson
JIP | Apensl
4. | TanorenonpomsBogusle.  Crouptel, | [I13 | MerammopraHimdeckie cOeqMHEHUS
(eHobl, mpocThie UPHI JIP | I'anoreHonpou3sBoHbIC
CrupTsl
Denonebl. [IpocTeie 23upbl. DMOKCHCOSTMHEHHS
5. | Anpaeruapl, ketonel. KapOoHOBbIE 113 ANbIETUab 1 KETOHBI
KHCIIOTHI ¥ X MPOU3BOJHbIE JIP | KapOoHOBBIE ~ KHCHIOTBI M  HMX  (DPyHKIHOHAJIbHBIC
MPOU3BOJHbIC
6. | A3orcomepiKalye CoeJUHEHMS 113 Hutpocoenunenns, aMuHBI
JIP AwmwuHbI, /IlnazocoeTMHEeHUS
ConepxxaHue cCaMOCTOATEIbHOH padoThI
lij‘f'l HaumeHoBaHue TeM (pa3/iesioB) Conep:xaHue caMOCTOSITEJIbHOW pPadoThI
1. | Beemenme. Teopus xummdeckoro | [ToBropenmue JIEKIITUOHHOT'O Marepuana. ITogroroBka K
CTPOCHUS u HACBIIICHHbBIE | MPAKTHYECKNM 3aHATHIM H J1a00paTOpHBIM padoTam
yraesogopoxsl (YB)
2. | HeHacplllieHHBIE YTIICBOIOPO/IBI IToBTOpEHUE JIEKIITUOHHOT'O Marepuana. ITogroroBka K
MIPAKTHICCKAM 3aHATHIM U JAOOPaTOPHBIM paboTraM
3. | ApoMaTHYecKue COeTHCHUS [loBTOpeHMe  JIeKIMOHHOrO  Martepuana.  llogroroBka K
MIPAKTHICCKAM 3aHATHIM U JAOOPAaTOPHBIM paboTraM
4. | T'anorenompousBonueie. CroupTel, | [loBTOpeHHE  NMeKuoHHOro  MaTepuana.  lloaroTtoBka K
(eHoIBI, MpOCThIE 3PUPHI MIPAaKTHYECKUM 3aHATHIM M Ja0OpaTOpHBIM padoTaM
5. | Anpaeruapl, keroHsl. Kap6onosbie | [loBTopeHne — nmeknmoHHoro — Martepuaia.  [loaroroBka K
KHCIIOTHI ¥ UX NPOU3BOJHbIE MIPAaKTHUYECKHUM 3aHATHIM U Ja00paTOpHBIM padoTaM
6. | AzorcomeprKamue COeTMHEHUS [loBTOpeHne  JeKIMOHHOrO  Marepuana.  llomroroBka K

MPAKTUYCCKUM 3aHATUSIM U J'Ia60paT0pHBIM pa60TaM




3. OueHoyHble MaTepuajbl /Jisi TPOBEIEHHUS] TEKYIIEro KOHTPOJS YCINeBAeMOCTH M
NMPOMEKYTOUYHOI aTTeCTAIUM 00YYAIOIINXCH MO AUCHUIIMHE (MOLYJII0)
[lo mucuunnuHe (MOIYJII0) IPELYCMOTPEHBI CIEAYIOLUIME BUABI KOHTPOJS KadecTBa
OCBOCHMS:
® TEKYyILIHUN KOHTPOJb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIMs 00YJArOIIUXCS M0 TUCHUIIITNHE (MOIYIIO).
3.1. OueHouHble MaTepHaJbl 1JIsi TPOBeIEHUs TeKyllell aTTecTAMU MO JUCIUIJIAHE

(MoayJ110)
Ne | Kontposupyemble TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOTO CpeCTBA
n/n

1. | Beenenue. Teopust xummyeckoro crpoenust U HacwimeHable | Jloknaa. KonrponsHas padora. Tecr
yrieBoaopo sl (YB)

2. | HenacpllieHHBIE YTII€BOIOPO/BI Joxknan. KontponbHas pabora. Tect

3. | ApoMaTuueckue COeTUHECHUS Joknan. KorrponeHas pabora. Tect

4. | TanorenonpousBoaHeie. Cnupthl, (eHossl, mpoctbie d3¢upsl | Joknan. Konrponshas padora. Tect

5. | Ampaeruner, ketoHbl. KapOonoBbie kuciaotel U ux | Joknman. Kontponbhas pabora. Tect
HPOU3BOJIHBIC

6. | Azorcopepikalue CoeMHEeHUs! Joxknan. KontponbHas pabora. Tect

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI HJIU WHbIE MATEPHAJIbI, HEOOXOAMMBIE IS OLEHKH

3HAHMH, YMeHHUIi, HABBIKOB M (MJIM) ONBITA JAeSITEILHOCTH B NMpOIecce TEKYIIEro KOHTPOJIst

ycreBaemMocTH

NHpopManoHHBbIH NPOEKT (I0KIAT)

Anbaorekco3sl. CTepeoxumusi. XMMUUECKHE CBOMCTBA.

Kerorekco3sl. Ctepeoxumusi. XuMHYECKHE CBOMCTBA.

AnpnonenTo3bl. CTepeoxuMusi. XMMHYECKHE CBOMCTBA.

Kieruarka.

['nuxoren.

Onurocaxapuipl.

[Tupano3el. Crepeoxumusi. XMMHYECKHE CBOMCTBA.

®ypano3bl. CTepeoxuMusi. XMMUYECKHE CBOMCTBA.

MOoHO3BI.

0. HuknonenHast ©u3oMepHsi YriaeBOA0B.

1. VickyccTBEeHHBIE BOJIOKHA HA OCHOBE IEJLTIOJIO3BI.

12. Kpaxmann.

13. TIpocTpaHCTBEHHAS U30MEPHS.

14. Amunoxkucnotel. CtepeoxumMusi. XUMHUYECKUE CBOMCTBA.

15. AMdoTepHOCTh AMHUHOKHCIIOT.

16. HezameHHMMbIE aMUHOKHUCIIOTHI.

17. benku. Ux crpoenue.

18. TIpocThie 1 CIIOKHBIC OCIIKH.

19. [lenTuas!.

20. Jlunupaer.

21. XKupsr.

22. Kupusie kucnoTel. CTpoeHue. XUMUYECKUE CBOMCTBA.

23. ®ochatusl.

24. ®ypan, mnuppos, THOGeH u ceileHopeH. XUMHUUECKHE CBOIICTBA M B3aUMHBIE
MIpeBpaIEeHUsI.

25. Knaccudukaius 1 apoMaTHYHOCTh MeTePOLIUKIIOB.

26. I'eTepOolMKINYECKHE COEIUHEHUS C IBYMS T€TepOaTOMaMH.

27. T'eTepOoMKINYEeCKHE COSTMHEHUS C TPEMS TeTepOaTOMaMH.

28. IlypuHOBBIE ¥ MUPUMHUINHOBBIE OCHOBaHUs. MIX 3HaueHNe U CTpOCHUE.

29. HykneoTusl.

30. PHK u JIHK.

31. [upan u THOIHPAH.

RBPRooo~Nok~wNE
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.

CH3_CH2—CEC_CH2_CH3

Tuoden u ero npou3BoAHLIE.

@®1aBoH U (IIABOHOU/IBI.

KyMapuH u ero npousBoHsie.

[InpuMHUIMH U €ro NPOU3BOJHBIE.

Cepycoaepxalue reTepouUuKINYECKIE COSIUHEHHUS.
[Inppoit 1 ero npou3BOAHbIE.

Homenknarypa rerepolMKIn4ecKux COCIMHEHNN.
[Inpuaun u ero npou3BoAHbIE. XMMHUUYECKHE CBOWCTBA.
@ypaH U ero Npou3BoHble. XMMHYECKHE CBOMCTBA.
AnpnonbHAasT M KPOTOHOBass  KOHJeHcauuu. Hx
MIPOMBIIIJIEHHOCTH.

Cruptsl. IX XuMHuueckue cBOICTBa U MPUMEHEHHE.
[Ipupoansie yraeBoaopoasl. CriocoObl UX nepepadoTKHU.
Onedunbl. CriocoOb! UX MOJyYEHUS U IPUMEHEHUS.
Amunbl. CiocoObl UX MOJYYEHUS U IPUMEHEHHUS.

MexaHusM. [Ipumenenue

CpoiicTBa apoMaTH4ECKUX coequHeHn. X oTnnume oT oneduHOB
KonTpoabHblii pabora
Paspean 1.

1) Cremyromniue coeJMHCHHSI OTHECHTE K psijaM, KilaccaM M Ha3oBuTe 1o HoMmeHkiatype IUPAC:

CH,

H,C=CH—CH,CH,-CH—C=CH

r P
/
CH3'CH2'CH2_C\ H3C_C|H_CH2—C:C—CH2_C
NH, i H H 0-CHj
0

7

CHy—CH—CH,~C

NH, OH

2) IlpuBeaute GopMynbl CIEAYIONIMX COCIUHEHWN: aHWIMH, TOJYOJ; CTHPOJ; MYPaBbUHBIN
aNbJIeru]l; 2-3TOKCUOYTaHOBAsI KMCIIOTA.
3) VYCrnoBHBIMU CHUMBOJIAaMHU MMOKaXXUTE HANPABICHUS UHIYKTUBHOTO 3 ¢eKTa U Pe30HAHCHOTO
sddekra (3¢. conpsoxenus). [lokazaTe, kakue rpymnmnsl ABISIOTCS IEKTPOHOJOHOPHBIMHU, a KaKue
ANIeKTpOHOAKIeNTOpHbIMU? Hanuume pe3onancHoro »s¢dexra MNOATBEPAUTh HaMKMCaHUEM
PE30HAHCHBIX CTPYKTYP.

/\CBI‘3 COOH

Pazgean 1, 2
1. Hamummute ypaBHEHUS peakifii 1 HA30BUTE MOTydYeHHbIe coeqnHeHus (30).

HBr

1) B,H
1.1-Byren —>ROOR, > 4.1-M6TI/IJ'ILII/IKJ'IOF€KC6H2)H)2T2’(§I_I€>
2. DTUJIBUHUIOBBIN 2pup @; 5. MeTHIIUKIIOTeKCaH hvr2

1/, 0, H,O
3. 2—Ep0MreKcaH ﬂ» 6. DTmiien Pézcl 2’Cuzc
coupr, t 2, 2

2. TlpuBeaute mexaHu3mbl peakmuii Nel u No2 (26). YkakuTe CTEpPEOXUMUYECKUIH pe3ylbTaT
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peakuuu Ne2. IlpuBenute KIMHOBHIHBIE (HOPMYJIBI CTEPEOM30MEPOB M HazoBuUTe uX mo R,S-
Homenkiarype (1,00). Jns nponykra peakumu NeS mpuBeanTe KoHOUrypanmuio U Haubojee
ycroiunByro koHpopmanwio (1,00).
3. OcymiecTBUTE MpEBpaIICHUS, UCIOIb3YS TOJIHKO HEOPraHUYECKUE peareHTsl (40).

a) 1-byres —— 2,3-GyTanauon

0) Ilponan ———> NUKJIONPONAH
4. YcTaHOBUTE CTPOEHUE COECAMHEHUS U HAMILIUTE BCE YKa3aHHbIE peakuuu (30).

2

H.I'CKCaH
RhCl-3PPh,
Br,
CeH,o C¢H,,Br, meszo-popma
ccl,
M KapOOHOBAas KHUCIO0TAa-€IUHCTBEHHBIA IPOAYKT
H,S0,t P 8 pory
Paznen 2.
Bapuanr 1

1. Hanumure ypaBHEHHs peaklUil W Ha30BUTE MosyueHHble coenuHeHus (360). IlpuBenute
MexaHu3MbI peakiuii NoS5 u Ne6 (306).

HBr (1 mos) HCI (1 mons) 1) BHAIk,
I1 — 4.1-bytua ———==»
1. Mpom . —— > 10,0
2. Wzonpen _ D0,y HBr (1 mous)
(2-werna-1,3-Gyranmen) 2) H,0, Zn 5.1,3-Ilenraguen ———»
3.Iponnn M 6.2-Ilentun ﬁz»
KOH, t CCl,

2. Hamumure ypaBHeHme peakiuu. KakoBa KOH(UTyparusi MpOAyKTa peakmuu? YKaxuTe

CTEPEOXUMUYECKUM pe3ynbTaT peakiuu (20).
H COOCH,

1,3-byraguen + —_—
H,CO0C H

1.  OcymectBuTe MpeBpalIeHUs, UCIIONb3YS TOJIBKO HEOPTaHWYECKHE peareHTsl (60).

CN
a) Dtuwimens  — > O

0) Ilporied — |-rexceH-4-uH

B) 1-byren —— mpanc-2-6yTeH
4. YcTaHOBUTE CTPOEHUE COCMHEHHS U HAITUILIUTE BCE YKa3aHHbIE peakiuuH (30).

HBr (1 3xB.)
> C6H1 1Br

1) 05, CHyCl,

Celio =13y Zn, Mo T + yTaHaib (2 MOJIb)
ﬁZ_»C H Br
CC14 6111012
Pazpean 3.
Bapuanr 1

1. Hanmummre ypaBHeHus peakiuii. Ha3oBuTe UCXOHBIC COSTMHEHUS U MPOAYKTHI peakiuil. J{is
peakiuu Nel ykakute 31eKTpoHHBIE d(h()EKThI 3aMeCTUTENS, IPUBEINTE MEXAHU3M U OOBSICHUTE
COCTaB MPOYKTOB PEAKIIUU C MO3UIIUU TeOpHH pe3oHaHnca. (90).

Paznea 4.

12



3aKOHUMTE YpaBHEHMsI peakuuil ¢ Y4ETOM CTEPEOXMMUYECKOro pesyiapraTa. I[IlpuBenute
MEXaHU3M peakuuu 4.

1).(H,C),HC—CH,Br—Nal o NO,
alleTOH 6). M
H,O,t
2).H,C—C =C —CH,Cl—120» Br =
H H g
3)- (H,0),C—C,H, _Cz&ﬁ cl
!
al I®£
A)pr——n Ny
| CIUPT
C,H 1
N ’ NaOH, H,0
5). NaOH 8). T’tb
H,0 H,C ’
NO,
Paznea 4.
Hanummure peaknuu (0,4 6amna). HazoBute nonyuennsie coequnenus (0,1 0amn).
H,0 SOCI
1) 2-Merui-2-xnopOyTan — > 5) (R)—Z-HGHTaHOH—L»
HCOOH, t°C NMpUIHH
1) 3 KOH, 320°C HNO
2) 4-Metun6enszoncynbpoHoBast KMCIIOTa > 6) Qenon NaNO, > ... 3 (pasG.) o
2) HCI H,S0,, 5°C
3) yuc-4-mpem . By THIILUKIIOTEKCAHOI DK > 7y M i ﬂ»
. 2) (CH;0),50, eTII()eHNUIOBEII YPHp °C
1) NaOH, H,0
4) n-Kpeson — (S)-CH;—CH,—CH—COOH
4 CH
2) CeHs—C 8) M306yranon - >
cl H,S0,, t°C
Il. [IpuBenuTe MEXaHU3MBI CIASAYIOMUX peakiuii (3 6am).
co,
1) ®enonsaT Hatpus —————»
p, 125°C
NaOH, H,0
2) n-Hurtpoxaop6en3on T
3) 2,3-JluMeTUIOKCUpal %
t°C

I11. OcymectBute cnenyromnue npesparienus (6 6amna).
1) Benson u 1-6yren — 2-®Oenunn-2-0yTaHom

2) (R)-2-Ileatanon —> (S)-2-Hurponentan
3) Monbenson — 4-HUTPOITOKCHOEH30I

IV. YcranoBuTe cTpoeHue CoeIMHEHUS U HAMMILIUTE [Tl HETO BCE yKa3aHHbIe peakuuu (3 Oana).
NaOH

————— pacTBop
PCIs OTITHYECKH aKTHBHO
CsH1002 HMPUIAH CsHyClO umeet (R)-koH(pUTryparuio
(CH;0),S0, CoH.-0 KMnO, » O-METOKCHOEH30MHas
NaOH, H,0 oI H, H,0, t°C KHCJIOTa
Paspean S.

|. Hanmumure peakiuu, Ha30BUTE MOJIyYEHHbIE cOeMHEHUS (6 6aIOB).
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Cu 2 CH;0H
1. 2-Byranon ——————> 6. [Iponanany ————=—»
280°C H@
H,0, H,S0, CO, HC1
2. lponmuy ————> 7. Tomyon ————»
Hg80, AICl; CuCl
NH,—NH KOH
3. Hponaﬂanb% 8. IInKIIOreKCaHOH 2 2 ... (1B.) 3
H,0 t°C
@ O..
—CH- KOH
4. byranon M» 9. 2-MeTunnponananb —O>
2
OCl -
5. YkcycHas Kuciora Ehiete NG 10. YkcycHast KHCIOTa M»
t°C

Il. [lpuBenute Mexanusm cienyromieii peakiuu (3 6auna).
NaOH(IO%)

H,0
I11. OcymectBute crnenyromue npeppamieHus (7 6amion).
1. Otunens — MacnsHas Kuciaora

IIponanaine

2. ben3on — BeH3anpaHWINH

IV. YcTanoBuTe cTpoeHue COSIMHEHHUS M HAIMUIIIUTE JIJIs1 HETO BCE YKa3aHHbIC peakiu (4 6aia).
[Ag(NH3),]OH

» HE pearupyer
NH,—NH, NaOH gy )
C4HgO > C4H 0Ny —5¢ C4Hyo + Ny
H,

T> C4H;,O cmecs (R)- u (§)-uzomepos
i

Pasnean 6.

|. Hannmure peaknuu, Ha30BUTE MOJTyYeHHBbIE coenuHeHus (6 6amioB). [IpuBenure MexaHu3m
peakiuu Ne 6, 00bsICHUTE BIUSHUE 3aMECTUTENS B OEH30JIbHOM KOJIbIIE Ha CKOPOCTh peakiuu (4
Oasa).

(NHy),S NaNO, 3 HCI
1. m-JuauTpOOCH30I ————— > 6. n-Tonynaug ——————
o o
2 0-5°C
HNO3 556, Na,SO
2. U300yran ————— 7. Xnopua GpeHUIAna30HUS —25
P, t°C H,0, 0°C
NaOH CH;0H, H
3. 2-Hutpobyrtan ——— > 8. Xuopua m-MeTmineHmITHa30Hus ———————
B CuBr, HBr
4. AHunvH —=0D 5 9. bpomua dhenungnazonuss —————————
o ve o ®
C,Hsl C¢H;ONa
5. Annnne ©C ? 10. Xnopup n-cynbpodeHungua3oHus ——————

Il. OcymectBute cnenyromue npespamieHus. [Ipeanoxure XuMu4eckre peakiim, No3BOJIIONINe
MOATBEPIUTH CTPOCHUE MOTYYCHHBIX COeAMHEHUN (6 6amioB).
1. 1-ITponanon — JIunponuiaMuH

2. m-Tonyngun —» m-Monben3oiiHas KIcioTa

I1l. YcranoBuTe cTpoeHre COeAMHEHUS U HATTUIIIUTE JJIsl HETO BCE yKa3aHHbIE peakiuu (4 6anna).

H—C1> C5H14C1N PacTBOPACTCS B BOJC, ONITUYCCKHU AKTUBHO

umeet (R)-KoH(UTypaInio

Caty N —HCHCO0

CHsl sy . AgOH_ t°C

» |-IlenTeH (MpenMyIIECTBEHHO)

Munn-tect
1. TloaxucieHue WM TOJIIETAYUBAHUE PEAKIIMOHHOW CMECH MpPH MPOBEICHUHM CHHTE3a
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MOYHO KOHTPOJIMPOBATh:
110 LIBETY UHAUKATOPHOM Oymaru
HCIIOJIb30BAHUEM TEPMOMETpaA
HCIIOJIb30BAHUEM MOHOMETpaA
BBIJIEPKMBAHUEM OIPEIEIEHHOTO BPEMEHU
METOJIOM TOHKOCJIOWHOM XpoMaTtorpadhuu

| »

CRCNCRE

2. I[JI)I HU3MCEJIBYCHUA TBCPAbIX BCUICCTB MOYKHO HMCII0JIb30BATh:

| »

bapdopoByrO CTYIKY C IECTHKOM

KaIllvuIsap

epexo.1

ATTOHK

koJiba byn3ena u Boponka broxuepa
3. Konwndeckas koa0a ¢ 0TBOJOM Ha3bIBACTCS:

koJi0oit byHzena

KoJ100i1 Bropiia

XUMHUYECKUM CTaKaHOM

K0J16011 daBOpCKOTO

koJi6oit Knsitzena

(* CRCNCRE

CRCNCRE

4. DOrepudukanuio B J1a0OPAaTOPHBIX YCIOBUSX MOXKHO

KapOOHOBYIO KUCIIOTY, CHUPT U:
BOJIOOTHHMAFOIIUI areHT
KaTaJIMTHIECKOE KOJIMYECTBO MIEIOUN
BOJYy B KAU€CTBE PACTBOPUTEIIS
KaTaJINTUYECKOE KOJIMUYECTBO aMUHA
N30BITOK IIEN0YHN
5. Kon6a byn3ena u BopoHnka broxHepa nMpuMEHSIOTCS TIPH:
¢GuiIbTpanuyu TBEPABIX BEILECTB
9KCTPAKIUH KUIKUX BEILECTB
PEKTU(PUKALINN )KUIKUX BEIIECTB
NIEPEroHKe )KUKUX BEIIECTB
OCaX/IEHUH KUAKOCTEH
6. K ankwiupyromemy areHTy OTHOCUTCS:
AJIKUIITaJIOT€HU
aJIKaH
KETOH
aHruApua KapOOHOBOW KHUCIIOTHI
XJIOpaHTUAPUA KapOOHOBOM KHCIIOTHI
7. B kauecTBe alMIIMPYIOIIUX ar€HTOB IPUMEHSIOT:
aHruApua KapOOHOBOW KHUCIIOTHI
aJIKaHBI
KETOHbI
QJIKUJITaIOT €HU b
pocThie 3PUpbI
8. B kauecTBe A€rMApaTUPYIOIIETO areHTa UCIOJIb3YIOT:
CEpHYIO KUCIIOTY
aJIKaHBI
pocTbie 3PUpbI
AJIKUJIT aJTOT €HU b
CIJIO>KHBIE A(PUPBI
9. K anmudaruueckomy psiay He OTHOCHTCS COEIUHEHHUE:
) Kymol
—) OyraH

(* LDLOLLE LDLOLLE LDLOLLE LDLOLLE

CRECRENE

IIPOBOJIUTB,

HCIIOJIB3YSI
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- anerwieH
~) JTHIEH
) IMBUHUI
10. CoenuHeHnsAMH, COACPIKAIIMMU apOMATHUECKYIO CUCTEMY SIBIISIOTCS:
™ Tomyon
L) numkiorekcexn
(] wm3ompen
| BuUHMIAICTUIICH
™M ctupon
11. Coenunenusi, comepxaiinue XoTs Obl OJMH aTOM C HENOJEIEHHBIMU 3JIEKTPOHHBIMU
napamu (HOII):
™ xmopaTan
M MeTunoBslit cimpt
M ykcycHas kucioTa
(] 6yran
(] 6enzon
12. VkaxxuTe npaBUIBHOE COOTBETCTBHE MPUPOIBI TeTepoaroma (ero Ha3BaHWs) M YHCIa
HenoAen€HHbIX d2nekTpoHHbIX map (HOII) B cocraBe HEWTpaJbHBIX MOJEKYI
OpPraHUYECKOT0 COETUHEHMUS:
1) Kucnopon
2) bpom
3) Asot
BapwnaHTbl 0TBETOB:

OJTHA HOII
JIBE HOII

TPU HOII

13. TlonmoxxutenbHbIN AHPEKT cCOMPsLKEHUS TPOSBISIET GYHKITMOHATBHAS TPYIIIa B COCTaBE
OpPraHUYeCcKOTO BEIIeCTBA:
AHWIUH
OeH30MHas KHCIIOTa
HUTPOOEH30J1
OEH3AJIbIET U/
ATHIIOEH301
14. OtpunarenbHblii MHIYKTUBHBIA A(G(EKT CIOCOOHBI MPOSBIATh (DYHKIIMOHAIBHBIS
TPYIIIBI B COCTABE COCINHEHHUIA:
™ denon
M 2-6pommpomnan
() xymon
() penmmmurnii
M merancynmbgokucaoTa
15. PacctaBbTe crienymoomue (QyHKIMOHAIBHBIE TPYNIBI B TOPSAIKE YMEHBIICHHUS CHIIbI
ANIEKTPOHOAKIIETITOPHOTO BIUSHUS Ha apOMAaTHYECKYI0 CHCTEMY B IPOHU3BOJHBIX
OeHzona:
HUTpPO-TpyMma
KapOOHMITbHAS TPYIIa

Hox
16. OmuH acHMMETPHYECKUI aTroM yriepoia (XHpalbHBI IIEHTP) COJCPIKHUTCS B
CIEIYIOIINX COCANHEHHSX:
M 2-6pombyTan
(M 2-ammHONpOMAHOBAs KMCIOTA
(] 6yran

I*)

CRCNCRE
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(] xymon (u3omponunGenson)
L] atunen
17. PaccTaBbTe CIEAYIOIIME NPEACTABICHHBIE COCIUHEHUS B CIEAYIOLIEM IOPSIKE: HeE

COIEPKUT aCUMMETPHYECKOTO aToMa Yriepoja — COJAEPKUT OJMH aCMMMETPHYECKHUii
aToM yIJepoja — CONEPXKHUT J[Ba acCUMMETPUUYECKMX aToOMa YIIepoja U MOKET
CyIIECTBOBATE B BUJIE Me30-(OPMBI — COIEPIKUT JIBA ACUMMETPHYECKHX aTOMa YIiIepoia
¥ MOKET CyIIeCTBOBATH B BUJIE YETHIPEX Map AUACTEPEOMEPOB:

(3] 2,3-nu6pommentan

IPONAHOBAas KMCIIOTA

(4] 2,3-muxnop6yran

OyraH-2-o011

18. Moryr cymecTBoBaTh B BHJIE yuc-, mpaxc-uzomepoB (wmm Z-E-) crenmyromme
COCJIMHEHUSI:
M 2-6yren
M 1,2-muMeTHIIHKIONPONaH
| 1-6yren
| 2-metnn-2-6yren
] 1,1-IMMeTHIIHKIONPOIaH
19. AnkaHbBI MOTYT BCTYNATh B PEAKIUH C:
OpOMOM Ha CBETY
OpOMOM B YETBIPEXXJIOPUCTOM YTIIEPOIE
OpOMOM B IPHCYTCTBUH JKEJIE3HOTO KaTaan3aTopa
OpOMOBOJIOPOIOM
BOJIOW B MPUCYTCTBUY MUHEPATHLHON KUCIOTHI
20. AnkeHbI MOT'YT BCTYNATh B PEAKITUH C:
(M 6poMOM B UETHIPEXXITOPHCTOM YTIIepoIe
M GpomoBoIOpoIOM
(] paz6aBneHHOIf a30THO KHCIOTOMH NMPU HArPEBAHNH U TIOBBIIICHHOM JIaBJICHHH
(] murpyromeii cMecho
(] ramorenankaHaMu B PUCYTCTBHH KHCIOT JIplonca
21. ANKuHBI MOTYT BCTYNATh B PEAKIIUH C:
(M BoO¥i B IPHCYTCTBUH COEll PTYTH B KHCIIOH cpejie
(M 6poMOM B UETBIPEXXITOPHCTOM YIIIepoIe
L] BOIHBIM PaCTBOPOM INENTOYH MTPU HATPEBAHUT
L) cnupTOBBIM PACTBOPOM INEIOYH MPU HATPEBAHUU
L) anruapumamu KapOOHOBBIX KHCIIOT B IPUCYTCTBHH KUCIOT JIbionca
22. ]JlueHOBBIE YIIIEBOJOPO/IbI MOTYT BCTYNATh B PEAKIIUU C:
(M 6poMOM B UETBIPEXXIIOPHCTOM YTIIepoIe
M ramorenoBonoposaMu
L) crupTaMu B MIETOYHOM Cpejie MPH HArpeBaHUK M MOBBIIICHHOM JIaBICHHH
L) cnupTOBBIM PACTBOPOM IIEIOYH MPU HATPEBAHUU
L KOHIIEHTPHUPOBAHHOMN CEPHOM KUCIOTON MPH HArpEeBaHUU
23. beH30J1 1 ero roMoJIOTH MOTYT BCTYNATh B PEAKIIUU C:
XJIOPOM B TIPUCYTCTBUHU KEJIE3HOTO KaTaanu3aTopa pu HarpeBaHUH
M ramorenankaHaM¥ B PUCYTCTBHH KHCIOT JIblonca
L OpOMOM B YETBIPEXXIOPUCTOM YIIepOe
L BOIHBIM PaCTBOPOM TEpMaHTaHATA KAJIUS MPU OXJIAKICHUH
L BOm0# B KUCIIOH Cpejie MPH HArpEBAHUH.
24. Cmech x10p0ohopM-XITOPUCTHIA METHIICH-AUXJIOPITAH MOXKHO Pa3JIEIUTh:
*) pexTuduKanmen
-} mepekpucTamn3anuein
—) BO3rOHKOM

[* LR %

CRECRENE
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(* LDLOLLE LDLOLLE LDLOLLE LDLOLLE LDLOLLE

CRECRENE

HEBO3MOXKHO Pa3ACiIuTh
JKCTpaKLIUEH

HCIIOJIb3YeTCS:
CMECh PaCTBOPUTEIEH

CUCTEMA C BAKYyMOM

BEIICCTBO HE OUYHNIIIACTCA JaHHBIM METOA0OM
CHUCTEMA C MHEPTHBIM ra30M

CUJIMKareb

1. I[JISI IEPCTOHKH BBICOKOKHUITAIINX BCIICCTB NPUMCHACTCA METO!:

IIEpErOHKa 01 BAKYYMOM

JKCTPaKIH

MIEPEKPUCTATUIN3ALUS

MeperoHKa npu aTMoc(hepHOM TaBICHUN
BBICA)KHBAHUE

2. BozmymHbIi XOJMOIMIEHUK TPUMEHSIOT TIPH:

MIEpPETOHKE KUJIKOCTEH, TeMIeparypa KuneHus: Kotopsix Boime 120-130 °C
pexTuduKanuu

¢bunbTpanun

CYIIKe

MEePErOHKEe HU3KOKUIIALINX KUAKOCTEN

3. AJNIOHX TPUMEHSIETCS IPH cOOpe YCTAaHOBKH IS

MePETOHKH
MepeKPUCTAITU3AITT
¢dbunpTpanuu

CYIIKH
MePeOCAKIACHUS

4. TleperoHky ¢ BOASHBIM ITApOM LI€JI€CO00Pa3HO MPOBOIUTH ISl )KUJKOCTEH, KOTOPHIE:

HE CMEIIMNBAIOTCA C BOJOU
CMEIIMBAIOTCS C BOIOM B OTHOLIEHUH 1:2
CMEIINBAIOTCS C BOJOU B OTHOIIIEHUH 1:3
B3aMMOJICHCTBYIOT C BOJIOM
CMEIIMBAIOTCS C BOIOM B oOTHOIIEHNH |:4

5. JleduermMarop UCHOJB3YIOT B IIpOIIECcCe:

(bpaKkIIMOHHOH MTEPETOHKH
(dunpTpanuu

CYIIKH

MEPErOHKU B BAKyyMe
OTIOHKE PACTBOPUTEIS

6. B ciyuae ecnu He0OX0IUMO OBICTPO MPOBECTH MpoIlecC (PUIBTPALUHU, UCTIOTIb3YETCS:

(bwIbTpOBaHUE 101 BAKYYyMOM

¢wIbTpOBaHUE ITPU ATMOCHEPHOM JABIICHUH
CKJIauaThlil GUIIBTP

BOpoHKa broxHepa

¢wibTp loTTa ¢ MakCUMaIbHBIM pa3MepoOM TOP

7. I[J'ISI OKCTPAKIUHU UCIIOJIB3YIOT:

JEIUTEIEHYIO0 BOPOHKY
XUMHUYECKYIO BOPOHKY
KamneJIbHYI0 BOPOHKY
XpoMaTorpadu4ecKyro KOJIOHKY
KPYTJIOIOHHYIO KOJIOY

8. HpI/I HaIn4yun HpI/IMeCCI\/'I TEMIICpaTypa IJIaBJICHUA BCIICCTB BCCraa:

25. Ecnmu pacTBOpHUTENh HE TOIXOMUT JJs MEPEKPUCTALTU3AINUA, TO TOAOUpacTCs |
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HUKE YeM UHIMBHIYaJTLHOTO BEIIECTBA
paBHa TeMIepaType IJIaBJICHHS HHINBUIYATHPHOTO BEIIECTBA
BBIIIIC YEM MHIMBUyaThHOTO BEIECTBA
HE UMEET 3HAUCHUS
M3MEHSIETCS B OOJIBIIIOM MHTEPBAJIE TEMIIEPATyp NP KaXKJIOM IKCTICPUMEHTE
9. Dtepudukanuro B 1a00OPaATOPHBIX YCIOBUSX MOXKHO MTPOBOINTH, UCTIOIb3YS:
Hacanky Juna-Crapka
kos0y bynsena
Hacanky Kisiizena
K00y DpreHmeiiepa
BOpPOHKY broxuepa
10. ITpu 3HAUHTETHHOM TETUIOBOM d((hekTe peakuu rabopaTopHasi yCTAaHOBKA TpeOYeT:
CUCTEMY OXJIAKJICHHS
CUCTEMY MHTCHCHBHOTO TIEPEMEITUBAHUS
WCII0JIb30BaHNE alIPOTOHHBIX PACTBOPHUTEICH
WCII0JIb30BaHNE HETIOJIIPHBIX PAaCTBOPUTEIICH
CHCTEMY JOTMOIHUTEIBLHOTO 000TrpeBa
11. Mcnosib30BaHME BOJOCTPYWHOTO HAcoca TPH BBIICICHUH KPHCTAUTMYSCKUX BEIICCTB
MTO3BOJISET:
MIPOBOIUTH (PHIIETPAIMIO B YCKOPEHHOM PEXHME
MIPOBOJITH HAarPEBAHHUE B YCKOPSHHOM PEKHUME
yIapuBaTh PaCTBOPUTEIb U3 PEAKITMOHHON CMECH
HCII0JIb30BATh JTFOOBIE peareHThI
MIPOBOJIUTH BBHICYLITUBAHUE B YCKOPEHHOM PEKHUME
12. Vicnonb30BaHNE HU3KOKHUIIANIMX AMHUHOB B KaUYECTBE PEareHTOB TpeOyeT:
JIOTIOTHUTEIBHYIO CUCTEMY OXJIaKICHUS TPU JO3UPOBKE aMUHA
JIOTIOTHUTEIBHYIO CUCTEMY 000rpeBa pH I03UPOBKE aMUHA
WCI0JIb30BaHKE allPOTOHHBIX PACTBOPUTENEH
WCI0JIb30BaHNE HEMOJISPHBIX PACTBOPUTENEH
HCI0JIb30BaHKE KaTaau3aTopa
13. B xauecTBe oCcymuTeNs HE UCIIOJIb3YeTCs:
CIUPT
cyabdar Maraus
cynbdar HaTpUS
dhochopHbI aHTUIPHT
€JIKUW HaTp
14. [l cBsi3pIBaHMS XJIOPOBOAOPOIa MOXKHO HCIOJIB30BATH:
aMUHBI
KapOOHOBBIE KHCIIOTHI
MUHEpaJbHbIE KUCIOTHI
pocThie (U
CJIO>KHBIE A(PUPBI
15. Jlna onpenenenus noxkasarens npenomieHus (pedpakiym) uCoab3yeTcs:
pedpakTomeTp
IKCUKATOP
TEPMOMETP
MarHuTHas Mellajika
—) pOTaIMOHHBINA UCTIAPUTENTH
3.1.2. MeTtoauueckue MaTepuajbl, ONpeAesONIMe TPOUeIyPbl OINEHUBAHUS 3HAHMIA,
YMEeHHi, HABBIKOB U (MJIH) ONBITA /IeSITEJIbHOCTH B X0/I€ TEKYIIEro KOHTPOJIsl yCleBaeMOCTH
YcTHBIN OTBET

DODODE DODODE DODODE DODODE LDLOLLE LDLOLLE CRECRENE

| *

G RERE
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Onenka 3HaHuil npeanonaraetT auddepeHunpoBaHHbI TOAX01 K 00yJaromeMycs, y4er
€ro WHJAMBUIYaTbHBIX CIOCOOHOCTEH, CTETICHb YCBOCHUS U CHCTEMATH3aIl[UU OCHOBHBIX TIOHATUI
U Kareropud mno aucuuiuimHe. Kpome Toro, oleHuUBaeTcs HE TOJBKO TIJIyOMHA 3HAHUU
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHME HCIOJb30BaTh B OTBETE NPAKTUUYECKUN MaTepHall.
OneHuBaeTcs KylnbTypa peuH, BJIaJicHUE HaBbIKAMU OpaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenueanusa: nocnenoBaTenbHOCTh, IOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAJIN3
pa3aMYHbIX TOYEK 3pEHHUs, CaMOCTOsTeNIbHOE OO0OO0OLIeHNEe MaTepuana, HCIO0JIb30BAHNE
npo(hecCHOHABHBIX TEPMUHOB, KYJIbTypa pPe4YH, HABBIKH OpPaTOPCKOTO HCKyccTBa. M3nmoxeHue
MaTepuaia 0e3 (paKTHIeCKUX OIINOOK.

OueHka «omauyHO» CTAaBUTCS B Cilydae, KOTJa MaTepuall WU3JIaraeTcs HCUYEpIbIBAIOIIE,
[IOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, NPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE MOHSTHS, HO ¥ aHAIM3UPYIOTCS TOYKH 3PEHUS Pa3IMYHbIX aBTOpoB. OOydaromumiics
HE 3aTPpYAHSETCS C OTBETOM, COONIOIAaET KYJAbTYpPY pEUH.

OneHka «xopouto» CTaBUTCA, €clii 0Oy4JaroOUIUiics TBEPJO 3HAET MaTepuall, TPaMOTHO U
[0 CYLIECTBY M3JaraeT €ro, 3HaeT MpaKTHYecKylo 0a3zy, HO MpPH OTBETE Ha BOIPOC JOMYCKAaeT
HECYLIECTBEHHBIE MOTPEIIHOCTH.

OueHka «yodosremsopumenbHo» CTaBUTCS, €CIU 00yJaroIInics OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, JOMyCKaeT HETOUHOCTH, HEIOCTATOYHO MPaBUIIbHbIE
(GbOopMyTUPOBKHM, HapyllaeT IOCJIeI0BaTEIbHOCTh B W3JI0KEHUM MaTepuaia, 3aTpyAHSETCs C
OTBETaMHM, IOKa3bIBAET OTCYTCTBUE JOJDKHOM CBSI3M MEXIy aHaJlIW30M, apryMeHTauued u
BBIBOJIAMU.

OueHka «HeyoosriemeopumenbHoy CTaBUTCS, €ciau OOydJaromMiicss HEe OTBeYaeT Ha
MTOCTaBJIEHHBIE BOIIPOCHI.

Keiicbl (cuTyanuu u 3a1a4u € 32JaHHBIMHU YCJIOBUSIMH)

OOyuaromuiics JOHKEH yMETh BBIIEIUTh OCHOBHBIE IOJIOKEHUS M3 TEKCTa 3a/adH,
KOTOpbIe TPeOYIOT aHAIM3a U CIIY)KaT YCIOBHUSIMHU perieHus. Mcxons U3 mocTaBiIeHHOTO BOIpoca
B 3aJ1aue, MOMBITaTHCS MAKCUMAJILHO TOYHO ONIPEAETUTH TPOOJIEMY U COOTBETCTBEHHO PEILUTH €€.

3amaun MOTYT pelaThCsi YCTHO W/HWIM MUChbMEHHO. [IpH pemreHuu 3aiay Takke Ba)KHO
MpaBWJILHO Cc(OpMyIHpOBaTH M 3amucaTh BOIMPOCHl, HauWHasg C OoJjiee OOMUX M, KOHYas
YaCTHBIMHU.

Kpumepuu oyenusanus — oneHKka y4uTbIBa€T METO/IbI U CPEACTBA, UCHOJIb30BAHHBIC MPU
pELIeHUH CUTYAallMOHHOM, MpoOIeMHON 3a1auu.

OneHka «omauuHO» CTaBUTCS B Cilydae, Korja 00yJarouiics BHIIOTHUI 3ajaHue (PEeLIn
3a/lauy), HUCIOJb3ysd B IOJHOM OOBEME TEOpeTHUECKHWE 3HAHHS U MPAKTUYECKUE HaBBIKH,
MOJIy4Y€HHBIE B Ipoliecce 00ydeHHUS.

OneHka «xopouioy CTaBUTCS, €M 00yUYaIOUTUIICS B I[EJIOM BBITIOJIHIII BCE TPEOOBAHHUS, HO
HE COBCEM YETKO OIpe/essieTcs] Onopa Ha TEOPETUUYECKUE MOJIOKEHHS, U3JI0KEHHBIE B HAYYHOI
JTUTEepaType Mo JaHHOMY BOIIPOCY.

OneHka «yodogremsopumesnbHo» CTAaBUTCS, €CIIM 00yUaIOUIUIICS MOKa3al MMOJI0KHUTEIbHbIC
PE3yNbTaThl B MPOLIECCE PELICHUS 3a0a4u.

OueHka «Hey0081emeopumenbHoy CTaBUTCS, €CIU OOyJaroliuiics HE BBIIOJHUI BCE
TpeOOBaHUS.

HNudopmanmoHHbIii NPOEKT (I0KJIAJ € MPe3eHTaIuei)

NudopmanioHHbIi TIPOEKT — MPOEKT, HAMpaBICHHBIH Ha CTUMYIHpPOBaHUE Y4eOHO-
MO3HABATEIHHON AEATETbHOCTH CTYJAEHTa C BBIPAKEHHOW 3BPUCTUYECKOW HAIPaBICHHOCTHIO
(mouck, oT0op U cucreMaTtuzanus nHpopMauu 00 00bekTe, ohopMIICHHE ee IS PE3CHTALINN ).

NudopmamoHHblii TPOEKT OTIWYaeTCs OT HCCIENOBATENLCKOTO MPOEKTa, TMOCKOJIBKY
MpeACTaBIsieT co00i Takyro (opMy yueOHO-TTO3HABATEHHOMN AEATETHHOCTH, KOTOpasl OTINYAeTCs
SIPKO BBIPYKEHHOM IBPUCTUUECKON HAIPABICHHOCTHIO.

Kpumepuu oyenusanus - pu BBHICTABICHUU OLIEHKA YYUTBIBACTCS  CaMOCTOSITEIbHBIN
MIOUCK, OTOOP U cHcTeMaTu3anus HH(OPMaIuH, pacKphITHE BOIIpoca (MIPoOIeMbl), 03HAKOMIICHHE
CTYIACHUECKON ayauTOpHH ¢ 3TOM mHbopmanuen (mpeacraBieHue WHOOPMAIIUK), €€ aHau3 U
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00o0mmenue, opopMIICHHE, TIOTHBIE OTBETHI HA BOMPOCHI ayAUTOPUH C IPUMEPAMHU.

OneHka «omauuHO» CTaBUTCS B Cllydae, KOrJa OOYyYarolIUiiCsl MOJHOCTHIO PacKpBHIBAET
Bompoc (mpobsemy), NpeAcTaBiIsieT HHGOPMAIMIO CHCTEMaTH3MPOBAHO, IOCIIEAOBATEIBHO,
JIOTUYHO, B3aMMOCBSI3aHO, MCHOJB3yeT Oojee S5 mpodecCHOHAIBHBIX TEPMUHOB, IIHPOKO
UCTOJb3yeT HHPOPMALIMOHHBIE TEXHOJIOT MU, OIIUOKH B MH(OPMAIIMHA OTCYTCTBYIOT, JA€T MOJIHbIE
OTBETHI HA BOIPOCHI AyTUTOPHH C TIPUMEPAMH.

OneHka «xopowto» CTaBHUTCS, €CIIM OOyYalOIIMKCS pacKpbeIBaeT Bompoc (mpobiemy),
MpeCTaBIseT HHPOPMALIUIO CHCTEMATU3UPOBAHO, MOCIIEA0BATENHHO, JJOTHYHO, B3aMMOCBSI3aHO,
UCIIOJIB3YeT 0oJiee 2 MPoPEeCCHOHAIBHBIX TEPMUHOB, IOCTATOYHO UCIIOIB3YET HH(OPMAIIHOHHBIE
TEXHOJIOTUH, JONycKaeT He Oojiee 2 omMOOK B M3JI0OKEHMM MaTepuala, JAaeT MOJIHbIE WU
YaCTUYHO TTOJIHBIE OTBETH HA BOIPOCHI ayTUTOPHH.

OueHka «ydosremeopumenvHoy CTaBUTCS, €CIM OOy4aroIIMiics, pacKpbIBaeT BOIIPOC
(mpobnemy) He MOJHOCTBIO, MPENCTaBIsIET HHPOPMAIIMIO HE CUCTEMATU3UPOBAHO M HE COBCEM
MIOCJIEIOBATENIBHO, UCIIONB3YeET 1-2 mpodeccnoHaIbHBIX TEPMHUHA, UCTIONIb3YeT HH(OPMAIIMOHHbIE
TEXHOJIOTUH, Jomyckaer 3-4 omuOKM B W3JIOKEHUH MaTepuaia, OTBEYAeT TOJIBKO Ha
3IIEMEHTAPHBIE BOIIPOCH! ayIUTOPUH 03 MOSICHEHHH.

OueHka «HeyooenemeopumenbHo» CTaBUTCS, €CIM BOIPOC HE PACKPBIT, IMPEICTaBICHHAs
nH(OpMAIHS JIOTHUECKH HE CBsI3aHa, HE UCTIONB3YIOTCS MPO(ECCHOHATBHBIC TEPMUHBI, IOMTyCKAET
Oosiee 4 omMOOK B M3JIOKEHUH MaTepralia, He OTBEYaeT Ha BOTIPOCHI ayTUTOPHH.

TecrupoBanue

SIBiisieTCsl OTHUM W3 CPEICTB KOHTPOJISI 3HAHHUI 00YUaIOIIMXCSI TTO JUCIUTUINHE (MOIYITIO).

Kpumepuu oyenusanus — npaBUIIbHBINA OTBET Ha BOIIPOC

OreHka «omauyHOy CTAaBUTCA B ClIydae, €Cii IpaBmiIbHO BBITTOTHEHO 90-100% 3amanuii.

O1eHKa «xopouio» CTaBUTCS, €CIU MPABWIBHO BhINOJIHEHO 70-89% 3amaHuid.

OrneHka «y0osiemeopumenbHo» CTaBUTCS B CIIydae, €CIu MPaBUIbHO BhITIOJIHEHO 50-69%
3aJaHUH.

OueHka «HeyoosremgeopumenvbHo» CTaBUTCS, €CIM MPaBUILHO BbINOJHEHO MeHee 50%
3aJaHUH.

KonTpoabHasi padora

OneHuBaeTcss HE TOJIBKO TIyOMHA 3HAHWI TMOCTaBJICHHBIX BOIPOCOB, HO M yMEHHUE
U3JI0KUTh TUCHMEHHO.

Kpumepuu oyenusanus: nocneaoBaTenbHOCTh, IOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
Pa3IMYHBIX TOUEK 3PEHHsI, CAMOCTOSITeNIbHOE 000011IeHne MaTepuaina. V3noxenue matepuaia 0e3
(haKTHYECKUX OIIHUOOK.

OneHka «omauyHO» CTaBUTCS B Cllydae, KOrja coOJI0IeHbl BCE KPUTEPUU.

OneHka «xopouto» CTaBUTCA, €Clii 0Oy4YaIOUIUIICS TBEPIO 3HAET MaTepual, rPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYEeCKylo 0a3y, HO JOIMYyCKaeT HECYIIECTBEHHbIE
MOTPEIIHOCTH.

OneHka «yodogremsopumesnibHo» CTAaBUTCS, €CIM 00YYarOIINicsS OCBOMII TOJIBKO OCHOBHOU
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, J0MycKaeT HETOUHOCTH, HEIOCTATOYHO MPaBUIIbHBIE
(GbOpMyIUPOBKHM, HapyllaeT IMOCIEeI0BATEIbHOCTh B HU3JI0KEHUM MaTepuana, 3aTpYyAHSETCS C
OTBETaMHM, TOKa3bIBAET OTCYTCTBUE JOJDKHOM CBSI3M MEXJAYy aHAIU30M, apryMeHTalued u
BBIBOJIAMHU.

OueHka «HeyoosriemgopumenvHoy CTaBUTCS, €CAM OOyJaroluiicss He OTBeYaeT Ha
MTOCTABJIEHHBIE BOMIPOCHI.

3.2. OueHoYHbIe MATEePUAJIbI VIS MPOBEAeHUS MPOMEKYTOUHOI aTTecTalluu
3.2.1. Kputepuu oieHKH pe3y/1bTATOB 00y4eHHs 10 AUCHHUILIMHE (MO1YJII0)

M xana PesynbraTsl
IMoka3aTe/u oLeHUBAHMS Pe3yJIbTATOB 00YYeHUS
OLICHHBAHUA o0yueHus
OTJIMYHO 3HaerT: - oOydaromuiics TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHal, YBEpPEHHO,

JIOTUYHO, MOCJIICAOBATCIIbHO U TPAMOTHO €r0 U3J1aract, OrnupasChb Ha 3HAHUSA
OCHOBHOM U Z[OHOHHPIT@HLHOI}’I JIMTEPATYPHI,
- Ha OCHOBC CHCTCMHBIX HAaYYHBIX 3HAHUUI JACJIacT KBaJ’II/I(i)I/IL[I/IPOBaHHHe
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BBIBO/IbI 1 0606HIGHI/I${, CBO6OI[HO OTICPUPYECT KATCITOPHUAMU U MOHATHAMU.

Vwmeer:

- o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWIBHO pemarh ydeOHO-
npodeccHoHaNbHBIE  3aladyd  WIA  33JaHMs, YBEPEHHO, JIOTUYHO,
MOCIIEIOBATENBHO U apT'yMEHTHPOBAHO U3JIaraTh CBOE PELICHHUE, UCTIONb3YS
Hay4HBIE MTOHSTHS, CChUIASACh HA HOPMATUBHYIO 0a3y.

Bnaneer:

- oOydaroIuiics BiaJeeT PalMOHAIEHBIMUA METOAaMU (C MCIOIh30BAHUEM
PAITMOHATIFHBIX METOAMK) PEIICHUS CIIOXKHBIX MPOPECCHOHABHBIX 3ajad,
MIPEJICTAaBJICHHBIX JICJIOBBIMU UTPaMU, KecaMu U T.11.;

IIpu perienny MpoeMOHCTPUPOBAI HABBIKH

- BBIJIEJICHUS TJIaBHOTO,

- CBSI3KOM TEOPETHYCCKUX TIOJIOKEHUH C TPeOOBAHUSAMH PYKOBOISIINX
JIOKYMEHTOB,

- U3JIOKEHUSI MBICJIEH B JIOTUUECKOM MOCIIeI0BATEIbHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TMATIEKTHYECKOM Pa3BUTHH.

XOpPOHIO

3Haer:

- oOyuaromuiics TBEpAO YCBOWI MaTepHal, JOCTaTOYHO I'PAaMOTHO €ro
U3JaraeT, oNMUpasch Ha 3HAHUS OCHOBHOM U JOTOJIHUTENILHON JIUTEpaTyphI,
- 3arpyassiercs B (OPMYJIMPOBAaHWHM KBaTH(DUIMPOBAHHBIX BBIBOJIOB U
0000LICHN, OmepupyeT KaTeropusMH M TIOHATHSIMH, HO HE BCeria
NPaBUJIBHO UX BEpUPHLIUPYET.

YmMmeer:

- 00y4aroIMiicsl yMeeT CaMOCTOATEIbHO U B OCHOBHOM NPABMJIBHO peIlaTh
y4eOHO-TIpopecCHOHATIbHBIE 3alaud WIM 33JaHHS, YBEPEHHO, JIOTHYHO,
HOCTIEA0BATEIbHO M apryMEHTHPOBAHO H3JaraTh CBOE peELIeHHEe, He B
MTOJTHOM MEPE HCIIOJIb3YySA HAYYHBIC IOHATHUSA W CCBUIKM Ha HOPMAaTHBHYIO
6a3zy.

Bnaneer:

- oOydJarouiics B LIENOM BIAJeeT PAalMOHAIBHBIMU METOJAMU DEIICHU
CJIOKHBIX l'IpOd)CCCI/IOHaJ'IBHLIX 3aaad, npeacmBneHHle JCJIOBBIMU I/IFpaMI/I,
KelcaMu U T.J.;

IIpu pemeHnr cMOr MPOAEMOHCTPUPOBATH HOCTaTOYHOCTh, HO HE
TITyOMHHOCTH HaBBIKOB,

- BBIJICJICHHS IJIaBHOTO,

- U3JI0’KCHUS MBICIIEH B JIOTMUECKOM I1OCIeI0BaTEILHOCTH,

- CBSI3KM TEOPETUYECKUX IOJIOKEHUH C TPeOOBAHUSMH PYKOBOJSIIUX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHayin3a (hakThl, COOBITHIA, SIBICHUH, NPOIECCOB B UX
B3aMMOCBS3H U JUATEKTUYECKOM Pa3BUTHH.

YIOBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaronuiics OpUEHTHPYETCSI B MaTepuaie, OMHAKO 3aTPYJHIETCS B €ro
H3J10’KEHHUH,

- TIOKa3bIBA€T HEJAOCTATOYHOCTh 3HAHHUNM OCHOBHOM M JOIIOJIHHTEIHLHOMN
JIUTEPATYPHL;

- cnabo apryMeHTHpYeT Hay4dHbIE TTOJI0KEHIS,

- MPAKTUYECKU HE CIOCOOEH CPOPMYITUPOBATH BBIBOIBI  00OOIICHHST;

- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

YMmeer:

- 00yJaromuiics B OCHOBHOM YMEET PEUIUTh y4eOHO-TIpOodecCHOHATBHYIO
3aJa4y WK 3aJaHue, HO JOIyCKaeT OIIMOKH, cllabo apryMeHTHPYET CBOE
pelIeHne, HeIOCTaTOYHO HCIOJIB3yeT Hay4YHbIE MOHATHS U PYKOBOSIINE
JOKYMEHTBL

Bianeer:

- o0yJarommiics BiIageeT HEKOTOPHIMH PAIOHATBHBIMH METOIaMHU
PpelIeHHs CTIOXKHBIX PO eCCHOHATBHBIX 33124, IPEICTaBICHHBIX JeTIOBEIMH
WrpaMu, KecaMu U T.[.;

[Ipu pemerny MpoaEeMOHCTPHPOBAT HEOCTATOYHOCTH HABBIKOB

- BBIZIEJIEHMS TJIaBHOTO,

- U3JIOKEHUS MBICIIEH B TOTMYSCKOM IMOCIIEI0BATEIIFHOCTH,

- CBS3KH TEOPETHYECKHUX MONOMKEHHH ¢ TpPeOOBAHUAMH PYKOBOISIIIX
JIOKYMEHTOB,

- CaMOCTOSITEIIEHOTO aHann3a (akThl, COOBITHI, SBICHUH, TPOIIECCOB B MX
B3aMMOCBSI3U U IUAJIEKTUYECKOM PAa3BUTHUHU.

HEYJ1OBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaromuiicss He yCBOWJI 3HAUNTEIbHON YaCTH MaTepHaia;

- HE MOXXET apTyMEHTHPOBATh HAyYHBIE ITOTOXKEHHS;

- He (popMynHpyeT KBaTU(GUIMPOBAHHBIX BEIBOIOB U 0000IICHNI];
- HE BIaJI€eT CUCTEMOM MOHITHI.

YMmeer:

oOydaromuiics He MOKa3zal yMEHHE pemars ydeOHO-Tpo¢eccHOHATBHYIO
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3a7a4y WIK 3aJaHue.
Brnaneer: HE BBINTOJTHECHBI TPEOOBAHUS, MPEIBIBISIEMbIC K HABBIKAM, OICHUBAECMBIM
«YIOBJIETBOPUTEIILHOM.

3.2.2. KOHTpOJIBHbIe 3aJaHusA /U UHbIE MaTepuaJbl JJIA IIPOBECACHUS l'lpOMQ)KyTO‘lHOﬁ
arrecranmu
Choucokx BOIIPOCOB IJIfl YCTHBIX OTBETOB (BapI/IaHTBI TeCTa)

1.
2.
3.

o o

© N

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

24,

25.

26.
27.

28.
29.

OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOEHUS OpraHuueckux coeannenuit A.M. bytieposa.
XapakTepucTUKa KOBAJICHTHBIX CBSI3€H B OPraHUYECKUX COEIUHEHUSX (G- U T).
XapakTepuCTUKU OJIMHAPHOM, NIBOWHOM W TPOWHOM CBA3CH: JUIMHA, HAIIpaBJICHUE B
[IPOCTPAHCTBE, BaJICHTHBIE YTJIbl, PEAKIIUOHHAS CHOCOOHOCTD.

Tunbl Tubpuan3anuu atoMa yriepozaa (sp3, sp2 ¥ Sp) Ha MpUMepe MeTaHa, TUICHA U
aleTuiIeHa.

IN'omonoruueckwnii psan ankanoB. Ctpoenue. M3omepus. Homenkmarypa.

XHWMHUYECKHE CBOWCTBA QJKAaHOB: TAJOTCHMPOBAHWE, HUTPOBAHUE;, PAJAUKAIBHBIN
MEXaHHU3M pEeaKlUM 3aMeIleHus, IeMHble pEeaKlUu, OKHUCIEHUE, JerHJpHupoBaHuE,
MIPEBPALLEHUS MPU BBICOKUX TEMIIepaTypax.

I'omonornueckunii psan ankeHoB. M3oMepusi: CTpyKTypHast 1 TEOMETPUYECKAs.
DIIEKTPOHHOE CTPOCHUE aTKeHOB. HOMEHKIaTypa ajKeHOB.

CriocoObl MOTyYeHHS ATKEHOB.

. XUMHYECKHEe CBOMCTBAa aiikeHOB. OOImIas XapakTepuCTUKA. Peaknuu mpHUCOSTUHEHUS.

[IpaBuiio MapkoBHUKOBA.

XUMHUYECKUE CBOMCTBA allkeHOB: Peakiuu okucienus. [lonmmepusanus ajKeHOB.
Huensl. 'omonornueckuii psja. Kmaccudukanus ankanuenoB. Homenknarypa. M3omepus.
VYriaeBo10poibl ¢ COMPSIKEHHBIMU IBOMHBIMU CBsI3AMU. [Ipupoaa conpspkeHus.
Oco0eHHOCTH XUMUYECKOTO TIOBEJICHUS CONPSKEHHBIX JUEHOB. Peakiinu nonmMepu3anun
U conoaumMmepuszannu. HaTypanbHblii 1 CHHTETUYECKUN KaydyK.

Amuuuknuueckue — yraeBoaoponsl.  Kmaccudukanus, u3oMepusi, HOMEHKIATypa.
HuknoankaHnpl, LUKIOAIKEHbI, LUKIOATKagueHbl. CrnocoObl moiydyeHus. Pusmdeckue
cBoiicTBa. CTpoeHHE, XUMUYECKHE CBOMCTBA U MPUMEHEHHUE.

Ankunsl: ['omosiornueckuit psa. Mzomepusi. Homenknarypa.

DIEKTPOHHOE CTPOEHUE ANKUHOB. [loilyueHne aleTHIIEHOBBIX YTJIEBOIOPOIOB.

CriocoObl mostydeHus aleTHiIeHa.

XuMuyeckue cBoicTBa ajnkuHOB. OOIIasi XapakTepUCTHKa. Peaknuu mnpucoenuHeHus,
MOJMMEPU3ALINH, 3aMEILICHHUS.

CoBpemeHHbIE  MpeACTaBiIeHUST 00  DJIEKTPOHHOM  CTPOEHUM  apOMATUYECKUX
yriaeBoaopoaoB. ['omonorudeckuii psig 6enzona. Mzomepus. Homenknarypa.
XUMUYECKUE CBOMCTBA apOMaTUUYECKHX YIIIeBOI0poA0B. O0Ias XapakTeprucTUKa.
ApoMaTtudeckue yrieBoa0poabl: Peakiuu 31eKTpohuIbHOTO 3aMEIIeHHS U X MEXaHU3M.
[IpaBuia opueHTaUM MpU MEKTPOPUILHOM 3aMEeleHUU B OEH30JIbHOM SIpe.
Apomarudeckue yriaeBoaoposl: Peakuuu npucoenunenus. Oxucienue O6eH30a U ero
TOMOJIOTOB.

3amMeleHHble TPOM3BOAHbIE OEH30/1a B peakuusax 3amenieHus. [IpaBuna opueHTanuu.
Opuentantsl | 1 Il poga (Ha mpuMepe XJIOPHUPOBAHUS TOIY0JIa U OEH30MHOM KHCIOTHI).
Knaccudukanus anmudarudeckux cnuptoB. OmHoaToMHBIE cnupThl. Knaccudukarus,
M30MepHsl, HOMEHKJIaTypa.

Amudarnueckue cnupthl: CrocoObl momydyenus. Pusnyeckue cpoiicTBa. BomopoaHas
CBsI3b. XUMHUUYECKHE CBOWCTBA.

XUMHYECKUE CBOMCTBA MPEAEIBHBIX OJJHOATOMHBIX CIIUPTOB.

Muoroatomubsie crnupThl. Knaccudukamus. HMzomepus. Homenknatypa. CrocoObl
nosyueHust. OcCoOOEHHOCTH XUMHUYECKUX CBOMCTB. DTUIICHIJIMKOIb. [ THuiiepuH.

®enonbl. CTpoeHHEe U XUMUYECKHE CBONCTBA (DEHOTIOB.

CrpoeHue, n3oMepus 1 HOMEHKJIATypa albJIerHI0B U KeTOHOB. CTpoeHHe KapOOHHMILHOM
rpymmbl. CrocoObl MOTyYeHUs
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

Anbaerusibl ¥ KeTOHbl: XUMHUYECKHUE CBONCTBA. Peakuuu nmpucoequHEeHus: Mo JABOWHOMU
CBSI3M KApOOHWIBHOW TPYIIBI, PEAKIMH 3aMEIICHHs KapOOHWIBHOTO KHCIOPOa.
OxucieHue alpJeruioB U KeTOHOB. KauecTBEHHbIE peakluy Ha albJACTUAHYIO TPYIILY.
AnbionbHAsE U KPOTOHOBAsS! KOH/IEHCALUS.

Knaccugukanuss kapOOHOBBIX KHCIOT. M3oMepus ¥ HOMEHKIATypa OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. AllMibHbIE paaukaisl. [Ipuposa kapOOKCUIBHOM rPpyMIIbL.
Crnioco0bI moyueHust KUCIoT. PU3NUecKne CBOWCTBA. XHUMHYECKue cBoiicTBa. OOrmas
xapakTepuctuka. KucinotHocts. MHIyKkTUBHBINA 3G dekT U cuia kuciaoT. OOpazoBaHue
COJIEH.

[lonyuenue u cBoiicTBa (YHKIIMOHAJIBHBIX MPOU3BOJHBIX KHUCJIOT: TaJOr€HaHTUPUJIOB,
aQHTUJIPUJIOB, CJIOKHBIX J(QUPOB, aIbJAECTUAOB U HUTPWIOB. MexaHU3M peakuuu
stepudukanuy. Beicime xKupHbIe KUCIOTHL. Mblia.

[Ipocteie u cnoxubie 3¢upsl. CTpoeHue, (U3UYECKHE CBOWCTBA, CKJIOHHOCTh K
TU/IPOJIU3Y.

Kucnorsl B cocTtaBe kHpOB. 3aBUCUMOCTb KOHCUCTEHIIMM >KHpa OT €ro CTPOEHHS.
[IpuBecTn npuMepsl JKUPOB U Macell.

XUMHUYECKUE CBOMCTBA KUPOB: MIETOYHON THAPOIN3, TUIPOTCHU3ALIMS, OKUCIICHHE.
Hurtpocoennuenns. M3omepuss n Homenknarypa. Ctpoenue Hutporpynmsl. [lomydenue
HuTpocoenuHenuil. HuTpoBanue yrimeBogoponoB B Tra3oBoi ¢asze. Hwurposanue
OCH30JILHOTO SpA.

Hurtpocoennuenus: Xumudeckne cBoicTBa. Boccranosnenue. JleiicTBue mienodei Ha
MEPBUYHBIE U BTOPUYHBIE HUTpOCOeANHEHUS. Tayromepus. JleficTBHE a30TUCTOM KHCIOTHI
Ha HUTpocoequHeHus. Peakuus ¢ anpaeruiamu.

Amunbl. Ctpoenue, uzomepus, kiaccudukamnus. Homenknarypa. CriocoObl MoTydeHUs
AMUHOB W3 raJoreHIPOU3BOJHBIX, BOCCTAHOBICHHUEM HUTPOCOEIUHEHUN U HUTPUJIIOB.
AmMunbpl. Xumuueckwe cBoictBa. OcCHOBHOCTH aMuHOB. (OOpa3oBaHHE COJICH,
ANKWIMPOBAHUE, ALMINPOBAHUE, IEUCTBUE a30TUCTON KUCIIOTHI.

41.Amunbl.  Krnaccubukamusi, wu3oMmepus, HOMeHKnarypa. CrmocoObl TMOJydeHHs.
®dusznyecKkre CBOMCTBA. BHyTpeHHHE COJIM, TUTIONSAPHBIA HOH. X UMUYECKHE CBOMCTBA.
Oxcukucnotsl. Knaccudukauus, uzomepusi, HoMeHkiaTypa. CrnocoObl MOITy4YEeHHUS.
®dusnyeckue CBOMCTBA. XUMHUYECKHUE CBOKCTBA. ONTHYECKAst H30MEPHSL.

VYrneBoapl.  XMMHUYECKHE  CBOICTBA:  BOCCTAHOBJICHUE, OKHUCIEHUE, PEaKUUU
IKWIMPOBAHMS U allMJIMPOBAHMUS, CIIUPTOBOE OpOKEHHE.

VYrnesoasl. Kiaccudukanusa yrnesonoB. Kiaccudukanus monocaxapunoB. CTpoeHue.
Crepeounsomepus. [lonydyeHrne MOHOCaxapuI0B.

Hucaxapuael. Crpoenue. ['maponus. BoccranaBnuBaromuecs 1 HEBOCCTaHABIMBAIOLIUECS
nucaxapuel. Caxaposa.

Buner kinaccudukanuu nonvcaxapuao. Baxkneime npeicTaBuTeNn, uX CTpOSHUE.
O6mas popmyna nonmucaxapuaos. Kpaxman u nemmonosa. Pacnpoctpanenue B npupoe.
Crpoenue mouiekynbl kpaxmana. [IpoaykTel ruiponausa kpaxmana.

CrpoeHue MOJIEKYybl LEJUIOJIO3bl. XUMHUYECKHE CBoMcTBa. HurTpouemtono3a u ee
IIPaKTUYECKOE TPUMEHEHNE.

I'mpponns kpaxmana u  Hewnoio3bl.  IIpogykTel  HemomHoOro ruaponusa, HX
HCII0JIb30BAHNUE.

Anmudarnueckre aMUHOKapOOHOBBIE KUCIOTHI: KIacCHU(pHUKaIs, HOMEHKIaTypa. Peakiuu
M0 AMHHO- U KapOOKCHIILHOM T'PyIIIaM.

benku. Knaccudpukanus. CrtpoeHue OenKOB: TEpBHYHAS, BTOpPUYHAS M TpPETUYHAS
cTpykTypa. Jlenaryparus Oenka. 3HaueHne OEIKOB.

CtpoeHnne OenKOBON MOJIEKYJBI: MEpBUYHAs, BTOPUYHAs, TPETHYHAS U YETBEPTUUHAS
CTpyKTyphl Oenka. Tumel cBsi3eil, OTBedaroMX 3a (OPMHPOBAHME BTOPHUYHOW U
TPETUYHOM CTPYKTYphI OeliKa.
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52. Xumuueckue cBOMCTBa OenkoB: amM(poOTepHOCTb, ruaponu3 (tumbl). KauecTBeHHOE
OTIpe/IcNIeHUE apOMATHUECKUX SJIEP, CEPHI U TENTUIHOU CBS3H.
53. Jlenatypanus 6enkoB. M3o3nekTprueckas Touka Oenka. CBoiicTBa Oelika B 9TOW TOYKE.
54. Jlutuapel. Knaccudukanus. [Ipocteie munuasl. XKupsl u macna. 3omepus, HOMEHKIATypa.
OcHoBHbIE (PU3UKO-XUMHUYECKUE XaPAKTEPUCTUKH
55. JIunnapl. XuMUYeCKHE CBOMCTBA: OMBUICHHE, TIEpedTepU(DUKAIINS, aTKOTOJIH3, AllHJI0IN3,
ruaporenusanus. OKUCITHTEIbHAS TIOPYa KHUPOB.
TekcThl MP0GJIEMHO-aHAJIUTHYECKHX U (WJIHN) MPAKTHYECKUX Y4eOHO- PO eccCHOHATBLHBIX
3a1a4
Bonpoc Nel.
3amanue: 3aKOHYHTE ypaBHEHUS pPEaKIWid, JaWTe Ha3BaHUS IMOJTYYCHHBIM COCAMHCHUSM, IS

MIPOJIYKTOB peakiuii, 0003HaAUYEHHBIX * MIPUBEINUTE CTEPEOXUMUUYECKHUMN pe3yabTaT.
@

1. DTHIMarHuHo U M

C,H.OH
2. MeTHIMAaTrHUHH O] ——=—2—3

aAllCTOH
3. 3THHMarHHI7I6p0MH;[H—> H201
X HC
3TaHaJIb H O
4. GenunMarauitGpomMus < 2
. HC
CH,OH
5. Byruanmutnii ——3
TecroBslii popmar:
. 1) opomun
Oy THILTUTHI )p_»
1) 2) GyraHOH
+ Jlutnesas conp 3-MeTuiarekc-4-nu-3-omaa

3-MeTuarekc-4-un-3-o01
3-MeTuarenTad-3-oJ

JluTueBas coyib 3-MeTHIIrenTaH-3-0Jj1a
3-MeTuarekc-4-eH-2-om1

2-xyop-N,N-gusTunnpnoaH- 1 -aMuH LOH»
2) H,O/aneron
+ 2-(mu THIaMUHO )IIponiaH-1-o
2-(3TrmaMuHoO )pornan-1-0i
2-(TMATUIIAMUHO )ITPOTIaH-2-0J1
1-(auATHIAMUHO )TIPOTTIaH-2-0J1
1-(AMATUIAMUHO )TIPOTIAaH-3-0J1
3-(muATHIAMIHO )P EHOIT BLCI» Aﬁlﬁ
3) y 170°C
+ (4-(mpaTHnaMuHO )-2-ruApoKcueH ) hCHUIKETOH
+ 3-(muaTrnamMuHo ) deHm 6eH3oar

(2-(muaTHaMUHO)-4-THAPOKCUBEHIIT) DEHUITKETOH
(4-(mu>THIaMUHO)-2-THAPOKCU(DEHIIT)OEH3UITKETOH
3-(auaTHIaMIHO)OeH31IIT OeH30aT

NaOH 1) MsCL Py _
" (28,3R)-2-6pomM-3-MeTUIIIEHTaH H_20> “ 2)NaN, DMSO
+ (2R,3R)-3-meTunmneran-2-oJ
+ (2S,3R)-2-a3u10-3-MeTHIIIIEHTaH

(2R,3R)-2-a3u10-3-METHIINIEHTaH
(2S,3R)-3-merunmeran-2-0J1
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| | (2R,35)-3-Mernsmeran-2-o1

Bonpoc Ne2.

3amaHue: HamUIINTE MEXAaHW3Mbl pEeaKIuil, UIs peakiuii 0003HAYEeHHBIX * TpPUBEIUTE
CTEPEOXUMHUYECKUN pe3ysbTar.

1.%(S)-2-BpombyTan _NaO_

H,O
NaOH, H,0O
2.n-Hutpoxsiop6eH3on 0
3100 KBr
-1-IIpomranon m
OCl

S
*
4.(R)-2-TlenTanoum E—

S0cl,

*
5-7(S)-2-IlenTanon W

TecroBrlii popmar:
1. BeibepuTe Bce BepHbIe YTBEPKICHUS, XapaKTEPU3YIOIINE MEXaHU3M MPEI0KEHHON peaKIIuH.

3TaHOJI
[MuknorexkcanoH >
NaOH
Homep oTBera oTBeT
+ B nanHol peakiuu q1edCTBUEM KaTaanu3aTopa aKTUBUPOBAH
HyKJI€0 (DU
+ Pe3ynbraToM mpucoeIMHEHHS OJTHOTO MOJIb CIIUPTA SIBIISCTCS

MOJTyareTashb, KOTOPhIH HE MOXKET OBITh J1ajiee IPEBPAIEH B alleTalb,
MOCKOJIbKY THAPOKCUI-MOH SBJISIETCA «IIJIOXO0M» YXOAIIEeH rpynnoun
+ CKOPOCTBIMMHUTHPYIOLIECH CTaAUEHN ABISETCS NPUCOCAMHEHNE
ATOKCHJI-MOHA K KapOOHMIIBHOM Tpymme cyocTpara

B nannoli peakiuu qeiCTBUEM KaTaau3aTopa aKTUBUPOBAH aTOM
yriaepoaa KapOOHUILHOM I'PYIIIbI

Pe3ynpraroM nmpucoenHEHNs OJTHOTO MOJIb CIIUPTA SIBIISETCA
MoJIyaleTanb, KOTOPbIi 3aTeM JIerko Jaét KapOOKaTHOH,
CTaOWIM3UPOBAHHBIN pe30HAHCOM, K KOTOPOMY U IMTPOUCXOUT
IIPUCOEIMHEHNE BTOPOrO MOJIb CIIUPTA

Pe3ynpraroM nmpucoeiMHEeHHs OJTHOTO MOJIb CIIMPTA SIBIIAETCS
HoJIyaleTalnb, KOTOPbIl He MOKET ObITh J1ajiee MPEBPaLIEH B alleTalb,
MOCKOJIbKY OTCYTCTBYET MOABUKHBIN MPOTOH, KOTOPBII MOT OBIOBITH
OTILEIUIEH TUAPOKCUI-UOHOM

2. BeiOepuTe Bce BepHbIe YTBEPXKICHHS, XapaKTEPU3YIOIINe MEXaHU3M MPEUI0KEHHON peaKkinu.

OeH3aIbIET U
Aneron >
NaOH
Howmep oTBeTa OTBeT
+ DTO MEXaHU3M aJIbJI0JIbHO-KPOTOHOBOW KOHJIEHCALIUU
+ Ponb rupokcua B OTIIEIIIEHUH TPOTOHA OT METUIIEHOBOM TPYIIITBI
+ [TponykTt peakiuu AuOeH3aIbaIleTOH

[TpoaykT peakiuu 2-GpeHuInponas-2-0i

Pounb rujpokcuia B NpUCOEMHEHUH T'HIPOKCUTPYIITBI K KETO-TPYIIe
Orto mexanusM Kisiiizena

OT0 MexaHU3M 00pa3oBaHMs alleTajIel u KeTaei

3.Bribepute Bce BepHbIe YTBEP)KICHHUS, XapaKTEPHU3YIOIINE MEXaHU3M IPEJIOKEHHON peakiuy.
NaOH (xoHn)

benzanpaerun
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Homep | orBer

0oTBeTa

+ Ponp ménoun B npucoeIMHEHNH T'MAPOKCUA-HOHA K KapOOHWIBHOM rpymie

+ Cragust 1ucnponopUUOHUPOBAHUS — TO IIepeiadya F’UAPUA-HOHA KO BTOPOI
MoOJIEKyJIe OSH3aIBJETH/IA M €T0 MPUCOETMHEHNE K KapOOHWIBHOM TpyIme

+ [TpoTyKTHI peakiuy HaTpUeBasi COJIb OCH30MHOM KHCIOTHI M OCH3UIIOBBINA CITUPT

[TpoayKThl peakinu 6eH30iHAs KUCIOTa U PeHUIIMETAHOI

Ponpb miénoun B OTIIEIIIEHUH [TOIBUYKHOTO MPOTOHA OT allbJieruia ¢ 00pa3oBaHueM
€HOJISIT-HOHA

Cramust AMCIPONOPIMOHUPOBAHUS — 3TO OTIICTUIEHUE MIPOTOHA OT KPAaOOHMIBHOM
IpymIbl OeH3alIbIET U1, MPUBOASILEE K €€ AUCIIPOIIOPLUHN C BO3MOKHOCTBIO
MIOCJIEAYIOLIEro MPUCOEANHEHHUS K HEW MOJIEKYJIbI BOJbI

Tonpko anbaeru/ipl, KOTOpble MOTyT C(HOPMHUPOBATH CHOJISIT OH, [TO/IBEPratoOTCs
peakuuu Kanauuuapo.

1. Vkaxure Bce mpaBuibHbIE (QpParMEHTHl M NPOIYKTHI, U3 KOTOPBIX COCTAaBISIETCS CXeMa
MEXaHU3Ma MPEJICTABICHHON PEaKIUU:

. ALETUIXJIOPU T
bensunoseiii cnupt >
t
Homep orBera | OTBeT
* o9 .09 Ph
2 .o
H,C H,C Cl: \QH
+ .0oH
(;9‘(h3
O
//L(: CH,Ph -HCI //ﬂ\\ //CPbPh
Hy,¢” O (_:_1
0: T 5@
A Jen |
o H,C
CH,

6: 6®_ Ph
J@H || + - = )k /CHZPh
C

H,C

NG
CH, OH H
Cl
/CHZPh — /CHzPh
- HC1

H
2. YkaxuTe Bce IMIpaBHJIbHLIC (I)par MCHTBI W NPOAYKTBI, U3 KOTOPBIX COCTABJISICTCA CXEMa
MEXaHUu3Ma HpCHCTaBHeHHOﬁ pCaKkuuun:

dhenon

NaOH, ¢

|

ALeTHIXJIOpUJ
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Homep orBera | OTBeT
+ ..O
10 : (0 .
)k )\ /& B
- @ .o
H,C H,C cl:
+ . 6@ 0
(V 5 NaOH
"\Ph NaCl Ph
H5C O/
+
OH +NaOH ——> Q + H,0
A —
®<—> + :Cl:
CH;
; H Ji
Ph .. Ph
+ e — .
® o H;C o
H3C .o
CH,
O: .0
)L c1 , NaOH )J\
Ph
S /
H;C (|)® -NaCl
! H,0
. .. ..O
(0N : o@ $0: .
)k g )\ /&@) ) Ph—QH o
H,C cl: Hye” O H;C cl:
..0oH e
:0° (| ® 10
- NG NaOH
.. Ph NaCl o
H,e” OCI: AT HC O
Bonpoc Nes.

3a,Z[aHI/IeZ OCYIICCTBUTCE ITPEBPAILICHUA, UCITIOJIB3YS TOJIBKO HCOPIraHUYCCKUE PCATCHTHI.

1.Ben3on u MeTaH ————3= GeH3aTbAHMINH (GEH3MITHICHAHHMIINH )

2.9tHeH ——3» 1-6yTaHOoN (IPUMEHHUTE peaKiHio [ pHHbAPA)

3-Tomyon ———3»= (eHunykcycHas KMCIOTa

4-D1nneH ——— = STUIOBBIH PUp o-aTaHuHA (2-AMHHOMPOTAHOBOH KHCIIOTH)

5-beH3on ———» agunuHoBas (1,6-rekcananoBast) KUCIOTa
Tecmoewtit hopmam:
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1. YkaxkuTe NpaBUIIbHYIO MOCIEN0BATEIbHOCTD CTa Ui, II03BOISIONIYIO OCYHIECTBUTD YKa3aHHOE
IpeBpalleHue HanOojee palMOHATBHBIM CIOCO00OM (C MHHHUMAJIBHBIM KOJ-BOM IMOOOYHBIX
IPOAYKTOB M C MUHUMAJBHBIM YHCIOM cTamuii): 2-(penmnaerun xnopua— N-Oensunmnpomnan-1-

aMHUH

BapuaHnTel 0TBETOB

+

1) B3aumoieiicTBHE MCXOTHOTO XJIOPAHTUAPHIA C aAMMUAKOM B IUPUANHE

2) B3auMO/IeHICTBHE TIOJTY4E€HHOTO ¢ OPOMOM B MIPUCYTCTBHH 4-X SKBUBAJIICHTOB
runpokcuaa Hatpus npu 0°C Ha IepBOii CTaiuy, € TOCIEIYIONIMM HarpeBaeM
peakimoHHON Maccel 10 70°C

3) B3auMO/IeCTBHE MOYy4E€HHOTO C MPOIAaHaIEM B STHJIOBOM CITUPTE MPH HATPEBAaHUU
4) BOCCTaHOBJICHHUE MOJTYICHHOTO Ha MPEABIAYIICH CTaIiK TeTParuapooopaTomMm
HATpHs B STUWIOBOM CIUPTE

1) B3auMOIeiiCTBHE UCXOIHOTO XJIOPAHTUApPUIa C aMMUAKOM B TUPUIUHE

2) BOCCTaHOBJIEHUE MOJIYYEHHOTO Ha MPEeIbIAYIIEeH CTaIuK aTFOMOTHIPUIOM JIUTHS B
TeTparuaApodypaHe ¢ NOCIEAYIOUUM OIKUCICHUEM B BOJHOM pacTBOpe

3) B3aMMOJeICTBHE MOJIy4EHHOTO C IIPOTaHajieM B TuMeTHiI(popMamMuie mpu
HarpeBaHuu

4) BoccTaHOBJIEHHUE MOJTYYEHHOTO Ha MpebIAyIIel CTauu TeTparuapooopaTom
HATpHUsI B 3TUIOBOM CIIHPTE

1) B3aumoeiicTBre ucxoaHoro xiaopanruapuaa LIAIH(t-Buo)s ¢ mocneayronum
MOJAKHUCIIEHUEM B BOJIHOM pacTBOpe

2) B3aUMO/ICHCTBUE MOITYYEHHOTO C |-IponuiIaMUHOM

3) BOCCTaHOBJICHHE MOJYYEHHOTO Ha MpeAbIAyIIel cTauu TeTparuapodbopaTom
HATpHs B OTWIOBOM CIIMPTE

1) B3auMOIEHCTBHE NCXOTHOTO ¢ |-TIPONUIAMUHOM B TUPHIUHE
2) KUCJIOTHBIN THAPOJIU3 TIOJYYEHHOTO MPU HArPEBaHUH
3) B3aUMOJICICTBHE TIOJIYUCHHOTO C THAPOKCHIOM HATPHs B BOJHOM PAacTBOPE

2. YKaXuTe MpaBHIIbHYIO TIOCIIEIOBATEIFHOCTD CTAIHIA, TTO3BOJISIOIILYIO OCYIIECTBUTh YKa3aHHOE
npeBparieHue Haubojiee pPAMOHAIBHBIM CIOCOOOM (C MHUHHUMAJIBHBIM KOJI-BOM TOOOYHBIX
MIPOJYKTOB ¥ C MUHUMAJIbHBIM YHCJIOM CTaJIMi): MPOTaH-1-01 —3THIIaMUH

BapI/IaHTBI OTBCTOB

=+

1) oxucieHne uCXOAHOTO MePMaHraHaTOM Kajus B KUCIIOH cpezie

2) B3aUMO/ICHCTBUE MOIYYEHHOTO C MeHTaxiopuaom dochopa

3) B3auMOJIeICTBHE MOJIYy4EHHOTO C U30BITKOM aMMHUaKa

4) B3aMMO/ICHCTBUE MOITYYEHHOTO C OPOMOM B PUCYTCTBUU 4-X SKBUBAJICHTOB
TUAPOKCUIA HATPUS

1) oxucneHue, MOJYYSHHOTO Ha MPEabIAYIICH cTaauu Xiaopxpomatom mupuauaa (PCC)
B JJMMETHIIKapOOHaTe

2) B3aUMOJICHCTBHE TIOJIYICHHOTO C aMMHAKOM

3) BOCCTaHOBJICHHUE TIOJTYUYEHHOTO Ha MPEIbIIYIIeH CTalu! aTFOMOTHAPHIOM JIUTUS B
TeTparuapodypaHe ¢ MOCIEAYIONUM NOIKUCICHHEM B BOJHOM PacTBOpe

1) B3aumoieiicTBHE UCXOHOTO C OPOMMIOM Kajlusl B IPUCYTCTBUM CEPHOM KUCIOTBHI
IIPU HarpeBaHUU

2) B3auMo/IeiiCTBHE TIOJTYYEHHOTO C HUTPUTOM HaTpus B IUMETHI(HOpMaMHJIE ITPH
HarpeBaHuu

3) BoccTaHOBJIEHUE MOTYYEHHOT'O Ha MPeJIbIAyIel CTaIuH JKeJIe30M B COJITHON
KHCJIOTE € TOCIEAYIOIIUM B3aUMO/IEHCTBUEM C THAPOKCUAOM HAaTpUs B BOJHOM
pacTtBope

1) oxucIeHne UCXOAHOTO MEPMAaHTaHATOM KaJlus B KUCIIOHN cpefie
2) B3aUMO/JICHCTBHUE MOTYICHHOTO C THOHUIXJIOPHIOM B IUPUIHHE
3) B3anMOJIeCTBHE MOJIYYEHHOTO C U30BITKOM aMMHUaKa
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4) BOCCTaHOBJICHUE MOJTYYCHHOTO Ha NMPEAbIAYIIECH CTaAuK alFOMOTHUIPHUIOM JIUTUS B
TeTparuaApodypaHe ¢ MOCISAYIONUM TOIKUCICHIHEM B BOJTHOM PacTBOpe

1 CH;COOH

(CH;C0),0 1 Br,

AHUIUH

H,0

1. NaNOy, 3HCI 0°C |

2 >
NaOH, °

2. CuzBrz, °

Howmep BewecTBa

CTpykTypa BenecTBa

1

Anetanninun

4-bpomarneTaHuian

4-bpoMaHUIMH

2
3
4

1,4-InuGpombeH3o

3-bpomarneranumia

3-I'mapoxcuareTaHuIm I

denon

NaNOz

1) Fe + HC1
HI/ITpO6eH3OJIu> 1

H,0

> 4

Cuy(CN),

2) NaOH, H,0  3HCI, 0-5 °C

H,S0,, 1°

Homep BemecTBa

CTpyKTypa BemecrBa

1

AHUnIMH

benzonauazonuii xsopus

benzonuTpui

2
3
4

benzoiinag kucmnora

bensunamun

Tonyon

A300eH301I1

BI'Z
| RN

H,0

1) Fe + HCI
Hutpobenzon ——
2) NaOH, H,0

NaN02

—_—

3HCI, 0-5 °C

HyPO,
e

Homep BemecTtBa

CTpyKTypa BelecTrBa

1

AHnnnH

2,4,6-TpubpoMaHuIuH

2,4,6-TpubpoMOEH301IMA30HUIN XJTOPH]T

2
3
4

1,3,5-TpubpombeH301

AHUIIUH THAPOXIIOPHT

4-bpomaHUIH

4-bpoMOEH30JITMa30HUNA XJIOPHUT

Bonpoc Ne4.
3ajaHue: yCTAaHOBUTE CTPOCHHUE COCAMHEHUS], HATMIITUTE YKa3aHHbIE PEAKIUU.

CHaMg’I CH4T
1. C.H,,0 — Qo
OIITHYECKH Cu H.CHC-PPh
AKTUBHO 300 E C5H100
NH,OH
Br
4 NaOH, oy,
2. C6H13NO—
OIITHYECKHU NaOH
aKTUBHO

H,0, t°C

—1a€T peakinio cepeOpsiHOTO 3epKaa
g 00pa3yeTcs alKeH

LiAlH
CsH;,NO ——=3 C;H,;N (5)-xondpuryparus

——» SHISNLCl»paCTBopﬂeTCH

HCI

C,H;0,Na + C,H,;N ——==—==3-pacTBopsiercs
(S)-xoHpurypanus

HCl Na,CO
o C2Hi0.——co.f
2
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NaO
HE pearupyer

H,0, 100°C
NaOH, 15% HCl
CgH, B 3 > CgH,,0
sHyBr D 350°C, e gH,,O (nBa nzomepa)
KMnO HNO
C7H5Br02—'L> C.H
H,SO, H,O0, t°C H,S0,,t°C 774
Na,CO
e W
H,0 COJ
C.H,NO,—]
H NaNO, CuCl

i,p,t 3HCl, 0-5°C +*+ t°C

HCl pacTBoOpsieTcs

H.,O Na,CO
—i CSHIOOZ—QKCQJ

CH,0
C,H,Clo—298 c.H,,0,

t°C
ONTUYECKU

HNO
—
N—Z-kc C,H,NO, —>C7H5C102—3—>0 MOHOHHTPO-
H,S0,, t°C

BrNO, (oanH nsomep)

OJUH U30MEP

IIPOU3BOAHOI'O

aKTUBHO NH3) C5H11N0i> C,H,;N _HeL pacTBopsieTcs

4 NaOHKOHu
Bce npoaykrsl peakuuii uMeroT (R)-koHpurypauuio

TecroBslii popmar:

Na,CO
— 23 5 Co, T
Br,
ccl, CyH;Br,NO, napa 5SHaHTHOMEPOB pumpo-paaa
CoH7NOy
KMnO Br,
_HW C7HsNO4 FeTgt’ C,H4BrNO, 1 n3omep
MaJIOHOBBII ®
1)SOCl, s¢up H,;0 ,
CgHyNO; ——» C;H;NOg —3~ 5 C,/H; NO
2) MeOH R A TAY 17821 NUg n 11H11NOg
0,
1) KMnO,, H,0, 0 C, C,oH,,04 mapa s>HaHTHOMEpPOB mpeo-psifa
2) HCI, H,0
+ (E)-3-(3-uuTpodeHnn)mpon-2-eHoBask KHCIO0Ta; 3-(3-aurpodenmn)nenra-1,5-

AHOBas KHUCJIOTa

(2)-3-(4-auTpodeHun)mpor-2-eHoBask KUCIIOTa;
JIMOBast KMCIIOTa

3-(4-aurpodenmn)nenra-1,5-

2-(3-(MeTHITHUTPO ) PEHMIT)yKCYCHAsT KUCITOTA,;
(MeTunHUTPO)denmn)oyran-1,4-nroBast KUCIOTa

2-(3-

2-(4-(MeTHTHUTPO ) BEHMIT)yKCYCHAsT KUCITOTA,
1,4-1noBas KuciaoTa

2-(4-(MeTrIHUTPO)beHMIT)OyTaH-

HCI
H,0 HE pacTBOPSAETCSA
AcCl H NaNO, CuNO, C.H-NO
C6H5NO3——Py—>C8H7NO4 _PC%_» C8H9NOZ m C8H7N202C1 —t>COFJ'§aC(ZBaHH4a$I
OOC OpueHTanus
3aMeCTUTETIEeH
1) NaOH, H,0 HNO;p HNO,
> C6H4N204 1 C6H4N205 H.SO, t C6H3N3O7
2) 2) NaNO, H,80, 0°C H,0, t 2S04t ) oep
‘ + ‘ 4-HuTpodeHunanerar, 2,4,6-TpuHuTpodenon ‘
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2,4,6-TpuHUTPO30(HEeHOIT

4-TUIpOKCUAIICTAHUITU

2-TUAPOKCHUAIICTAHATU]T

2-HUTP030-4,6- TuHUTPOEHOI

3-HuTpodeHuIamnerar

2,5,6-TpUHATPOPEHOT

3.2.3. MeToauueckue MarTrepualjbl, ONpeacJsarIme npoucaypbl OUHCHHUBaAHUSA

3HAHMH,

YMEHHI, HABBIKOB B X0/1¢ IIPOMEKYTOYHOM aTTecTAluu
ITpouenypa oueHnBanus 3HaHUil (TECT)

Hpez[naraeMoe KOJIMYECTBO 3aTaHUI

20

[ocnenoBaTebHOCTH BHIOOPKHU

Onpeaeﬂ CHa 110 pasaciiaM

Kputepuu ouenku

- HpaBI/IHLHHﬁ OTBCT Ha BOITPOC

KaXao0ro pasjacia

«5» ecnu paBUIbHO BbINONHEHO 90-100% TecToBBIX 3agaHui

«4» ecn MPaBWIBHO BBIMOIHEHO 70-89% TecTOBBIX 3aaHUIl

«3» ecin MIPaBUWIIBHO BBIMOJIIHEHO 50-69% TecTOBBIX 3aaHUil
ITpouenypa oueHuBaHus 3HAHUI (YCTHBIH OTBET)

[Ipenen AnuTENnbHOCTH 10 MuHyT

[IpeqyiaraeMoe KOJIMUECTBO 3aJaHUN 2 Bompoca

[NocnenoBarensHOCTH BBIOOPKHU BonpocoB u3 | CiryuaiiHas

Kputepuu ouenku

- TpeOyeMBbIii 00bEM U CTPYKTypa

- U3NIOKEHHEe MaTepraia 6e3 (aKkTHYeCKUX OIUOOK

- JIOTKA U3JI0KEHHS

- HCTIOJIb30BaHHE COOTBETCTBYIOIIEH TEPMHUHOIOTUH

- CTWJIb PEYH U KYJbTypa peuu

- moa00p MPUMEPOB X HAYYHOU JIMTEPATYPhI U PAKTUKU

«5» ecnu TpeOOBaHMUs K OTBETY BBIIIOIHEHBI B IOJHOM 00beMe

«4» ecnu B 1IEJIOM BBITNIOHEHBI TPeOOBaHUS K OTBETY, OJHAKO €CTb
HeOONbIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBHINOIHEHB! YaCTHYHO — HE BBLIEPKaH 00bEM, ecTh

¢daxTuueckue  OMMOKM, HapylIeHa  JIOTHKAa  HM3JIOKEHHUS,
HEIOCTaTOYHO MCHOJIb3YEeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIpouenypa oumeHMBAHUSI YMEHUH U

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

NMPAKTHYECKUX Y4eOHO-PO(heCcCHOHATIBLHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHuIl

1

ITocnenoBaTenbHOCTh BBIOOPKU

CrnydaiiHast

Kputepnu ouenku:

- BBIZICTICHHE U IOHUMaHHE TIPOOJIEMBI

- YMeHHe 00001IaTh, COMOCTABMIATH PA3JINYHBIE TOUKH 3PEHU

- TIOJIHOTA MCITOIb30BAaHMS HCTOYHUKOB

- HaJIMYMe aBTOPCKOM ITO3UIHH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- HCTONB30BaHHE COIMAJIBHOTO ombITa, MarepuanoB CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTMYHOCTH U3JI0KEHUS

- YMEHHE CIIeNaTh KBATU(PHUINPOBAHHBIE BBIBOABI 1 000OIICHHS C
TOYKH 3PEHHUS PeIIeHIs MPodeCCHOHATBHBIX 3a/1a4

- YMEHHUE MPUBECTH TIPUMEP

- OIOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMHUHOIOTHEN

«5» ecn TpeOOBaHUSI K OTBETY BBIMOJIHEHBI B IIOJIHOM 00beMe

«» ecn B IICJIOM BBITIONHEHbI TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B H3JIOKEHHHM HEKOTOPBIX BOIPOCOB.
3arpynsasieTcs B (OpPMYITMpPOBAaHWH  KBATU(PHUINPOBAHHBIX
BBIBOJIOB M 00OOIIIEHNI

«3» eciu TpeOOBaHMS BHIIIOTHEHBI YaCTHIHO — MBITAETCS 0OOCHOBATh CBOKO

TOYKY 3pEHHs, OmHAKO cinabo apryMeHTHpYeT HaydHbBIe
TONOXKCHUS, TPAKTHUECKH HE CHOCOOCH  CaMOCTOSTEIEHO
chopMynHpoBaTh BBIBOABI M OOOONICHWS, HE BHAWT CBS3b C
npohecCHOHAIBHOMN eITENFHOCTHIO

4. YyeOHO-MeTOoAMYeCcKoe
(MmoxyJis)
4.1. DneKTpOHHBbIE YUeOHbIe U3aAHUS

u

MaTepUuaAJIbHO-TEXHUYECCKOE

o0ecrmeyeHne IUCHHUIIMHBI
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1. bepesun, b. [I. Oprannueckas xumus B 2 4. Yacts 1 : yueOHuk s By3oB / b. JI. bepesum,
. b. bepesun. — 2-¢ u3n. — Mocksa : M3garensctBo FOpaiir, 2023. — 313 c. —
(Briciiee oOpaszoBanue). — ISBN 978-5-534-03830-9. — Tekcr : snexTpoHHBIA //
OopazoBarenbhas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512546.

2. bepesun, b. JI. Opranndeckas xumus B 2 4. Yacte 2 : yueOnuk st By30B / b. /1. bepesun,
. B. bepesun. — 2-¢ m3n. — Mocksa : M3garensctBo FOpaiir, 2023. — 452 c¢. —
(Briciiee oOpaszoBanme). — ISBN 978-5-534-03832-3. — Tekcr : >neKTpOHHBIA //
OopazoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512549.

3. Kamunckwuii, B. A. Oprannveckas xumus B 2 4. Yactp 1 : yd4eOHUK U151 aKaIEMUYECKOTO
OakanaBpuata / B. A. Kamunckmii. — 2-e u3a., ucnp. u gorn. — Mocksa : M3narenscTBo
Opaiit, 2019. — 287 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-02906-2. —
Texcr : snextponnsni // OOpaszoBarenbHas tiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/437748.

4. Kamuuckwuii, B. A. Opraanueckast xumus B 2 4. YacTtp 2 : y4eOHHK ISl aKaJIEMUUYECKOTO
OakanaBpuata / B. A. KamuHckuii. — 2-¢ u3J., ucnp. u g0 — Mocksa : 3naTenbcTBo
Opaiit, 2019. — 314 c.— (Bwicmee o6pazosanme). — ISBN 978-5-534-02911-6. —
Texcr : snextponnsni // OOpaszoBarenbHas miaatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/437949.

5. KioeB, M. B. Opranudeckass xumus : ydeOHOoe mocodue s By30B / M. B. Kimtoes,
M. T'. AGaymtaeB. — Mocksa : M3marensctBo HOpaiit, 2023. — 231 c. — (Bricmiee
obOpazoBanmue). —  ISBN 978-5-534-14691-2. —  Tekct :  OJCKTpOHHBIA  //
OopazosarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/520088.

4.2. DeKTpoHHBIE 00pa3oBaTebHbIE PeCyPChl
1. DnexrponHas 6ubnHoTeuHas cucrema «95C FOPAUT» Biblio-online.ru (OBC «tOpaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnexktpoHHO-OuOmmotreunas cucrema ZNANIUM [Onexkrponusnii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas 6ubauoTevyHas cuctema «KoHCynbTaHT CTyneHTa [ DNeKTPOHHBINA pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OubOnuorteka [OnekrpoHHbld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexktponnas oubnuotexka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmanmonnas cucrema «EauHOE OKHO JOCTyma K 00pa3oBaTeibHBIM pecypcamd
[Dnexrponnsrit pecypc]. — URL: http://window.edu.ru/.
7. ®denepanbHbId IEHTP HHGOPMAIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NMPOdecCHOHATBbHBIE 0a3bl JAHHBIX U MH(POPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyyaromumMces oOecriedeH JI0CTyn (yOAJEHHBIM JOCTYN) K HMXKE CIEAYIOUIUM
COBPEMEHHBIM MPO(eccCHOoHANbHBIM 0a3aM JaHHBIX U HMH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMAaM:

1. CnoBapu wu sHUMKIONEIUM Ha AkajgeMmuke [OnekTpoHHbsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema undopmarmoHHO-TIpaBoBOro obecnedenus «I apanT» [ DIEKTPOHHBIHN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIeKT JIMIEH3MOHHOT0 W CBOOOJAHO PAaCHpPOCTPaHsIeMOro INPOrpaMMHOIO
o0ecrne4yeHnsi, B TOM YHcJe 0Te4eCTBEHHOI 0 POM3BOJACTBA

1. JluueH3moHHOE NporpaMMHoOE obecrieyeHue: onepanuonHas cuctema Microsoft Windows,
nakeT o(pucHbIX npuioxenuit Microsoft Office.

2. CB000IHO pacmpocTpaHseMoe MPOrpaMMHOE oOecTieueHe: CBOOOIHbBIE TAKEeThl OPUCHBIX
npunoxennit Apache Open Office, LibreOffice.
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

3. IlporpammHOe oOecrieueHHEe OTEYSCTBEHHOIO IIPOM3BOJICTBA:

CIIPaBOYHO-IIPaBOBast

cucrema «l'apant» (OneKTpOHHBIN nepuoauueckuil cnpaBouyHuk «Cucrema 'APAHTY),

obpasoBatenbHas mnatpopma FOPAUT (Dnekrponnas GuGmuoreunas cuctema «IBC

FOPAMT» Biblio-online.ru (3BC «Opaiit»)), >1EKTPOHHO-GHOIHOTEUHAs CHCTeMa

ZNANIUM, snextponnas 6unbnmuoreunast cuctema «KOHCYJIbTaHT CTYJCHTa.
4.5. O0opynoBaHue M TeXHUYECKHE CPeICTBA 00y4eHHs

JUia peanuzauuy JUCUMIUIMHBL (MOJYJsl) HCIOJNB3YIOTCSl Y4eOHblE ayAUTOPUM JUIs
MpoBeACHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHANICHBI OOOPYJIOBAaHHEM W TEXHUYECKUMHU
cpeacTBaMu OOy4eHHUs, U TMOMEUICHHUS U CaMOCTOSITEIBHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAIIICHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUeHUs K cetu «MHTepHeT» n
o0ecreveHbl JIOCTYIIOM B JJICKTPOHHYI0 HWH(OPMAMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.W. Menneneesa. [lomyckaercsi 3aMeHa 000py/I0BaHMs €T0 BUPTYaJbHBIMU aHAJIOTAMHU.

HaumenoBaHue y4eOHBIX ayAuTOPHii LIS
NMpoBeAeHUs1 YUeOHBbIX 3aHATUH 1
TMOMeIIeHUH ISl CAMOCTOSATEILHOM
padoThr*

OCHANIEHHOCTH YYEeOHBIX ayIUTOPHii IJIsI MPOBeIeHHSs
YueOHbIX 3aHSAATHII 1 MOMeEIIeHUIi IJIs1 CAaMOCTOSITe/ILHOM
padoTsl 060pyI0BaHMEM M TEXHUYECKUMU CPeACTBAMHU
o0yueHust

VYueOHple  ayAUTOPUH  JUIA  TPOBEICHHS
yUeOHBIX 3aHATHA

YueOHasi ayquTOpHs YKOMIUIEKTOBAaHA CIEIUAN3UPOBAHHOM
MeOenplo, OTBEYAIOIIeH BCEM YCTaHOBJIGHHBIM HOpMaM W
TpeOOBaHUSAM, O00OPYJOBAHHEM M TEXHHUCCKUMH CPEICTBAMH
00y4eHus (MOOMIIbHOE MYJIBTUMEANHHOE 000pYA0BaHHUE).

[ToMerenue Ui caMOCTOSTENBHOM paboThI

[TomemieHne  OCHalIEHO  KOMIBIOTEPHOM  TEXHHUKOM  C
BO3MOXXHOCTBIO ~TMOAKIIOUEHUST K ceTu «VHTepHeT» u
obecrieueHneM JOCTyNa B DIEKTPOHHYIO HWH(OPMAaIHMOHHO-
obpazoBatenbHyo cpeny PXTY wum. JI.U. MenneneeBa u K
9BC.

* Homep KOHKpPETHOW ayAMTOpUHM yKa3aH B INpHKaze 00 ayauTopHoM (OHIE, paclicaHUW y4eOHBIX 3aHITHH U

pacnucaHuy MPOMEXYTOYHOH aTTeCTALMN.
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