PabGouasi nporpaMmma qucHMILUIMHBI (MOAY.as1) «Opranudeckasi XuMush», BKJIHOYas
OLICHOYHBIC MaTE€pPHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
O6menpodeccronanbHbIC EctecTBeHHO-HayuHas OIIK-1. Cnocoben wn3y4aTh, aHAJIM3UPOBATH,
ITOJITOTOBKA HCTOJIH30BaTh MEXAHW3MBl XUMHYCCKUX PEaKIIHHA,

MPOUCXOIAIIAX B TEXHOJIIOTHYECKUX TPOIECCax H
OKpY’KalolleM MHPE, OCHOBBIBASCh HA 3HAHUSIX O
CTPOCHUMN BEIIECTBA, IIPUPOJIC XUMHYECKOH CBSI3H U
CBOICTBax pa3InYHbIX KJIaCCOB XUMHNYCCKUX
JJIEMEHTOB, COCJMHCHUH, BEIIECTB M MATEPHAIIOB
[IpodeccronanbHbIE - -

1.2. KoMmnereHuum W WHAMKATOPbI HMX JOCTH:KeHHsI, (OPMHUPYeMbIX JHCHUIIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIAKATOPA KOMIETEHIINT
KOMIIETEHIINH KOMIETEHIIHH
OIIK-1 OIIK-1.1 JleMOHCTpUpYET 3HAHWE MEXaHW3MOB XHMHUYECKUX PEaKIMii, CBOWCTB

Pa3TUYHBIX KIJIACCOB XMMHYECKHX JJIEMEHTOB, COCIMHECHHIA, BEIIECTB H
MaTEPHAJIOB MPH PEHICHUH 33]1a4 MPOPECCHOHAITBHOHN NeATEeIbHOCTH
OIIK-1.2 Permraer crammapTHBIE 33amaun B TPO(ECCHOHANBEHOW ICSTETBHOCTH
ONMPAsICh HA 3HAHUS O CTPOEHUH BELIECTB, MPUPOJIE XUMUUECKOU CBS3HU

1.3. Pe3yabTaThl 00y4eHHUs 0 JMCHUILINHE (MOTYJIIO)
eab u3yyeHUusi TMCUMILUIMHBI (MOAYJIA) — MPUOOPETEHHE CTYJASCHTAMU 3HAaHUH O CTPOCHUU
OpraHu4€CKUux COCHHHCHHﬁ, OCHOBHBIX XHMHYECKHX CBOMCTBaxX pPa3sjiMYHbBIX  KJIACCOB
OPraHMYECKUX COEAMHEHHH U MeTOoJaX UX IMOJIyYeHUs, KaK TPOMBIIUICHHBIX, TaK H
1a00paTOPHBIX.
B pesynbTaTe nzydeHus: AUCIUILUTHHBI (MOIYIIs) 00yUYarOIIHACs TOKEeH

3HATh:

® TEOPETUYECKHE OCHOBBI CTPOEHUSI M CBOWCTB pPa3IUYHBIX KJIACCOB OPraHUYECKHUX

COCJIMHECHUI;
® CrocOoOBbI TOJNYYCHHS M XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHMYECKHX
COCITUHECHHI;
® OCHOBHBIC MEXAHU3MBbI IPOTEKAHUS OPraHUYECKUX PEAKIIHIL;
yMeTh:
® [IPUMEHSATH TEOPETUUECKUE 3HAHMS I CHHTE3a OPTAaHUYECKUX COCIMHEHUMN PAa3JIUYHbIX
KJIaCCOB;

® aHAJIMU3UPOBATh U MPEJCKA3BIBATh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COEIMHEHHUI;

® COCTaBJIATh CXEMbI CUHTE3a OPraHUYECKUX COCIMHEHH, 3aJaHHOTO CTPOCHUSI;
BJIAJETh:

® OCHOBAaMH HOMEHKJIATYPHI U KJIaCCU(UKAIIMUA OPTaHNUECKUX COSIMHEHHUIA;

® OCHOBHBIMHU TEOPETUUYECKUMHU MPEJICTABICHUSAMH B OPraHUYECKON XUMHUU;

® HaBbIKAMHU OOOCHOBAHMSI PAIIMOHATIBHBIX CITOCOOOB MOIYYEHUSI OPTaHUIECKUX BEIIECTB.
2. O0beM, CTPYKTYpA U coiepKaHue TUCUUILTUHBI (MO1YJIs1)
2.1. O0beM QM CHUTLIUHBI (MOYJIS)

Buowt yueonoii pabomor Dopmot 00yueHus
Ounasn
O01mAasi TPYI0eMKOCTh: 3aUCTHBIC SAHHUIIBI/9aChl 12/432
KonrakTHas padora: 224
3aHATHS JICKITMOHHOTO THIA 96
3aHsTHS CEMUHAPCKOTO TUTIA 128
KoHcyabTanuu 0




2.2. Temsbl

HpOMe)KyTO‘-lHaﬂ aTTrecTanus

9K3aMEH, 3a4eT C
OILICHKOM

CamocTosiTenbHasi padora (CP) 208

(pa3genbl) OMCHUIVIMHBI (MOAYJA) € YKa3aHMEM OTBEJACHHOIO0 Ha HHX

KOJIM4eCcTBa 4acoB 1o popmam o0pa3oBaTeIbHOI 1eITeIbHOCTH
Ounasn hopma odyuenus

Buabl yue6Hoii padoTsl (B yacax)
Ne | HanmeHoBaHMe  TeM Konrakruas pagora
3ausaTus
n/m | (pa3mesioB) 3aHsATHSA CEMHHAPCKOIO THIIA CP
JIEKIIMOHHOT'O THTIA
J HNnble 113 C JIP Hnble

1. Beenenue. Teopus 12 0 8 0 8 0 36
XAMHUYECKOTO CTPOCHHS
u HACBHITIICHHBIC
yrieBoaoposl (YB)

2. Henaceimennsie 12 0 8 0 8 0 34
YIJIEBOOPOIBI

3. Apomartnyeckue 18 0 12 0 12 0 34
COCTUHCHUS

4. lanorenonpon3BoAHbIE. 18 0 12 0 12 0 36
Cruprsl, (eHowI,
IpocThie dUPHI

5. Anpaeruapl,  KETOHBL 18 0 12 0 12 0 34
KapOoHOBBIE ~KHCIIOTHI
1 MX TPOU3BOIHBIC

6. A3zoTcoaepxaluue 18 0 12 0 12 0 34
COCTMHEHUS

Ilpumeuanus:

JI — nexuum, [13 — npakruueckue 3ansatus, C — cemunapsl, JIP — nabopatopusie pabotsl, CP — camocrosiTensHas

pabora.

2.3. Conep:xanue QUCHMILUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejiaM) H
BHJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

Ne
n/n

HaumeHnoBanue Tem (pa3esioB)

Copep:xaHue JeKIMOHHOIO Kypca

1.

Beenenue. Teopus XuMHUECKOTO
CTPOCHUS u HaCHIIIICHHBIC
yrieBoaoposl (YB)

1.1. Tlpupoa XUMUYECKON CBA3U

IIpenmer oprannyeckoi XumMuu. Teopus XMMHUUECKOTO CTPOECHHUS.
Kiaccudukanms opranumyeckux coequHeHui. DyHKIHOHAIbHbIC
rpynmbl. OCHOBHbBIE Kiacchl W psabl. CTPYKTYpHBIE H3OMEPHI.
[IpaBuia HOMEHKIATYPBI.

IIpupona xoBaneHTHOU cBsi3u. Dopmyinsl JIstonca. DopManbHbINA
3apsaa.  Teopus rubpummsamm  AQO. Teopus OTTaIKUBaHHSA
QJIEKTPOHHBIX Tap BajeHTHOW obOonoukn (ODIIBO) u ¢dopma
MOJIEKYJ.  ATOMHO-OpOMTaNbHBIE ~ Monmenu.  Oddektsl B
oprannuecko xumuu. IloHsTHE 0 MeXxaHM3Me XHUMHYECKOMH
peaxmyu. [IpoMexXyTOUHBIE COSANHEHHUS M YaCTHIIBI OPTaHUIECKUX
peakuu.

1.2 AnxaHsl

I'omonornyecknit  psa. M3omepus. Homenxiarypa. CriocoOsl
noydenns. IIpocTpancTBenHOe (KOH(OpMamuu) M 3IEKTPOHHOE
crpoenue. Dusnueckue cBoicTBa. OOm@As XapaKTepHCTHKA
peakuMoHHOM  crocoOHocTH.  Peaknmm — ranoreHupoBaHUs,
MEXaHU3M PeakIui PaAuKaIbHOTO 3aMelleHHs. BiusHue cTpoeHus
alKaHa W TPHUPOJBl TaloreHa Ha HalpaBlIeHHE 3aMEIICHHS.
OHepreTndecknii MpoQHIb peaknud, MOCTynaT XdOMMOHJA.
Peaxmun cynmegoxmopupoBanus U HuTpoBanusa (mo Konoamosy),
MEXaHN3MBI peaKkinii 1 0OCOOEHHOCTH MPOTEKAHUSL.

1.3 Crepeounsomepus

Tumsl cTepeon3oMepoB: KOH(GOPMEpPBI, TEOMETPUIECKHE N30MEPBI,
SHAHTHUOMEPBI. OnTHueckas n3oMepusl. XupaabHOCTb.
DHAHTHOMEDHI. Pauemnueckast CMECH. Crioco0Os1
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MPOCTPAHCTBEHHOTO  M300paXXCHHS  ONTHYECKUX  HM30MEpOB.
OtHocuTenbHass W aOcomioTHas KoHpuryparmu. [Ipoexiun
Oumepa. D,L-Homenkmarypa. R,S-Homenkmarypa. [lomsartue o0
ONTHUYECKOM aKTUBHOCTH COSIUHEHHH C IBYMsI aCHMMETPHUYECKIMHA
LEHTPaAMH.

1.4 uknoankaHbl

T'omonoruyeckuii  psg.  M3omepus. Homenkiarypa. CrocoOsr
noiny4yeHus. IIpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHHE.
Kondopmanun. Tunsl HampsokeHHH B mukiIax — (yriosoe,
TOPCUOHHOE, TpaHCaHHYJsIpHOE). OTHOCHUTENbHAs YCTOWYHUBOCTD
nuKIoankanoB. Ou3nyeckue cBoHCTBA. [[0TCHIINANBI MOHU3AINH H
ANIEKTPOHHOE CPOJCTBO, OOMmasi XapaKTepPHCTHUKA PEaKIHOHHOM
cnocobnoct. Kondopmanum nukiorekcana. DKBaTOpHalbHBIE U
aKCHaJbHBIC CBS3M. [IpOCTpaHCTBEHHAs HM30MEpHs 3aMEIICHHBIX
nuKiorekcanoB. Peakmuu 1ukioankaHoB. OCoOEHHOCTH peakuuid
MaJbIX [WKJIOB. BakHeiIInMe MpeicTaBUTENN: IIMKJIONPOIaH,
IIUKJIONCHTAH, IUKIOTeKCaH.

HenaceimeHnslie yriaeBogopoas

1 AnxeHst

I'omonornyecknii  psn. MW3omepus. Homenxiarypa. CrocoOsr
MONy4YeHUsI. Peakunm NeruaporaioreHHpOBaHUS M ICTHAPATAIUH,
npaBwio 3aiinesa u ['opmana. Peakimu BOCCTaHOBIICHHS aIKHHOB.
[IpoctpanctBenHoe crpoenue. dusmyeckue cBoiicTBa. Peakuuu
aJIKEHOB. Peakiun 3JIeKTPOGUITLHOTO MIPUCOEANHEHHUS
OpoMHpOBaHHE, YCIIOBUSL  pEaKIMH, CTepeOCe(PUIHOCTD,
MIPUCOETNHEHNE BOJHOTO pacTBopa Opoma M XJiopa, OCOOCHHOCTH
peaxmun XJIOPUPOBAHHUSA, MEXaHU3M. Peakunu
THIPOTaJIOTeHUPOBaHHS, MEXaHU3M, MPAaBHIO MapKOBHHKOBA, €TO
TeopeTHdeckoe OOBSICHEHHE W COBpPEMCHHas (pOpMyITHpOBKA.
[IpucoenuHeHne rajoreHoBOAOPOAa K 3aMEIIEHHBIM allKeHaM,
comepxkamuM DJ[- u DA-3aMecTUTENN, U3MEHEHHE HaIpaBJICHUS
NpUcOeMHEeHNs.. Peakius TpPHUCOSANHEHUS BOJBI, MEXaHU3M
peakuuy, TeperpynmupoBKH. Peakiuu OKCUMEpKYypHpPOBaHHUSI-
JIeMEpKypUPOBaHHS u AIKOKCUMEPKYPHUPOBAHHUSI-
JIEMEpKypUPOBaHHA, MEXaHU3M peaknuu. | uapoOopHpoBaHUe
AJIKCHOB, MEXaHU3M PEaKIuu. BiusiHue cTpoeHHS amKuiIOopaHa Ha
PETHOXUMHIO PEAKIIHU.

CB0O0OOHOPAIUKATBHOE MIPUCOETUHEHHE OpomoBoI0pOaa
(mepekucubrii a¢pdexr Kapama), mexaHusMm peaknuu. Peakimwn
PaIVKaTbHOTO 3aMEIEHUS ATKEHOB, MPOTEKAIOIINE C COXPaHEHHEM
JIBOMHOMW CBSI3M: aJUTMJIbHOE TaJIOTE€HUPOBaHME (XJIOPUPOBAHUE TIO
JIsBOBY, OpoMupOBaHue peareHTOM NBS), MEXaHU3MBI PEaKIIHid.
Peakium THOPUPOBAaHUS aJIKEHOB B YCIOBHAX TI'€TEPOrCHHOTO
Karanu3a. Peakuuu 2n-+2m-0UKIONPUCOETUHEHMSL.

Peakmum MATKOTO OKHCJICHHS ANKCHOB: OKHCICHHE AIKCHOB B
MPUCYTCTBUH coleit naIa s (Baxkep-niporiecc).
DOmoKcUIupoBaHWe  ankeHoB  (peakuust  [lpunexxaeBa) ¢
MOCJICYIOMUM  PACKPBITHEM  OMOKCHAHOTO  IWMKIA  (aumu-
JNUTHIPOKCUIMPOBAHUE  alKeHOB).  CuH-AUTUAPOKCUINPOBAHHE
AIKeHOB: peakiysi Baraepa, a Takke OKHCICHHE OKCHIOM OCMHS
(VII) ¢ mocnemyrommM BoccTaHOBICHUM. O30HOJHM3 alKEHOB C
MOCTICTYIOIAM ~ BOCCTAHOBJIICHHEM,  3aBHCUMOCTh  CTPOCHHS
MIPOAYKTOB 030HOIIN3a OT  YCIIOBHi BOCCTaHOBIICHHS.
Tpancopmanusi alKeHOB B albJIETUibl, KETOHBI M KapOOHOBEIC
KHCIIOT.

T'uapopopMUIMPOBaHHE  AJKCHOB,  IOJYYCHHE  allbJCTHIIOB.
[MonsiTue o kapOeHax u crocodax Ux MONTyUYSHHUS.

2.2 AnKuHBI

l'omonormueckmit  psn. M3omepus. Homenkmarypa. CrocoOsr
mony4deHus. [IpoCTpaHCTBEHHOE W 3JCKTPOHHOE CTPOCHHUE.
Ousnueckue cBoiicTBa. [loTeHIMANE MOHU3AIMH W DJICKTPOHHOE
CPOJACTBO, OOIIasi XapaKTEPUCTUKA PEAKIIMOHHON CHOCOOHOCTH.
Peakiun agxuHOB. Peaknmu 35eKTpoQIIbHOTO IPUCOSAMHEHHS, UX




MeXaHU3MBI U cTepeoxumusi. HykieopuiapHOe MpHCOCTUHEHHE K
ankuHaM, MexaHm3M peakiun. CH-KucioTHocTs TepMUHAIBHBIX
AIKIHOB, MTOyYeHUE HATPHEBHIX, INTHEBBIX, MATHUEBBIX, MEHBIX
1 cepeOpsHBIX TPON3BOIHBIX AIKWHOB. ANICTHIICHHUIBI, CTPOCHHUE U
cBoiictBa.  CTEpeoceneKTUBHOE  BOCCTAHOBIEHHE  AIIKUHOB:
TeTEPOr€HHOE TUAPUPOBAHHME AJIKUHOB U  BOCCTAHOBIICHHE
HIEJIOYHBIMM METAIAMU B XKHJIKOM aMmMuake. Omuromepusanus
arieruieHa. OKUCIeHHUE aTKUHOB.

2.3 AnKagueHsl U MTOJIHEHBI

I'omonoruueckuii pAan. Knaccudukanms. N3omepust.
Homenknarypa. CrocoObl monydeHHs. AIDICHBL. AJKAAWEHBI C
COTIPSDKEHHBIMH ~ TBOWHBIMH ~ CBsI3IMH.  [IpocTpaHCTBEHHOE W
3JIEKTPOHHOE cTpoeHHe Oyra-1,3-aneHa. XapakTepHCTHKa CBSI3EH.
Conpsixenne. OLEeHKM JHepruu  comnpsbkeHus. Dusnyeckue
cBoiicTBa. lloTeHumansl MOHM3ALMM M 3JIEKTPOHHOE CPOJCTBO,
o01as XxapaKTepUCTHKA PEaKIIMOHHOM CIIOCOOHOCTH.

Peaknun anka-1,3-1ueHoB. OcobeHnoctu peakuuit
npucoenuaenus: 1,2- u 1,4- (compspkeHHOE) TPUCOSIMHEHHE.
Mexauu3mbl  peakuuid.  [loHsATHE O  KMHETHUYECKOM U
TEPMOJIMHAMHYCCKOM  KOHTPOJIE PEaKIud  SIEKTPOPHIHLHOTO
NPUCOEIMHEHNsT K alKkeHaM. BakHelmme mnpencraBurenu: OyTa-
1,3-11eH, TUKIONEHTaAUEH, [IUKIO0ATKaAUEHBI.

[ToHsiTHE O NEPULMKINYECKHX pEeaKlMsAX, HUX OCOOCHHOCTH U
knaccudukanms.  Lukinonpucoenunenne.  L{uxmonumepuzanms
ankeHoB. Peakmuu Jlunbca-Anpaepa. KoHienmuss TpaHUYHBIX
opbutaneii. HMcmonp3oBanue peakiuu Juiabca-Anpaepa A
CHHTE3a OWIMKINYCCKAX ¥ TONAIMUKINICCKAX COCOMHCHUIA.
OnexTpounkiandeckue peaxmun. I[IpaBmno Bynsopma-Xoddmana.
3aBUCUMOCTh CTEPEOXMMHUHU MPOAYKTOB 3IEKTPOLUKIM3ALHUU OT
YCIIOBHH OCYILECTBIIEHHsI TPOLIECCA.

ApoMaTHdecKue COeTMHECHHUS

3.1 Teopuu apoMaTHYHOCTH.

CoBpeMeHHbIE  MpPEACTaBICHUS O  CTPOEHMHM  OeH3oJja.
ApomaTrueckuii xapakTep 0eH3oma. JHeprus conpspkeHus. Oomme
KPUTEPUH apOMaTHIHOCTH.

32 CoenuHeHns: OEH30IIBHOTO psaa

N3zomepus. Howmenknarypa. Crioco051 MOTyYEHHS.
IIpocTpaHcTBEHHOE M 3NIEKTPOHHOE cTpoeHHe. Dusnueckue
cBoiictBa. IloTeHIManNbl MOHM3ALMK ¥ DJIEKTPOHHOE CPOJCTBO,
o0111ast XapaKTepUCTUKA PEaKIIMOHHOM CLIOCOOHOCTH.

Peakuuu panukanbHOrO NMPUCOSAWHEHHS XJIOpa W 3aMelIeHHs B
romosiorax OeHzonma. KarammTudeckoe THIPHUPOBAHHE AapEHOB.
Boccranosnenne apeHoB o bépuy. Oxucnenne ankuiaOeH30II0B.
Peakunu snextpodmiibHOTO  3amenieHus. Peakium  OenHsomna:
HUTPOBAaHUE, TAJIOTEHUPOBAaHNE, CYJIb(GHPOBAHHE, ATKHUINPOBAHHE
n amwuposanne 1o @pupemo-Kpadrcy. VYceiaoBus peakiuid.
Cramun o0Opa3oBaHuS M CTPOCHUE DJIEKTPOQHIBHBIX AarcHTOB.
Msirkue 1 xecTKue eKTpoduiibl. MexaHu3M peakiuu Sg2(Ar). wt-
Kommnekcel.  CTpoeHHE  O-KOMIUIEKCOB.  DHEpreThuecKas
qUarpaMMa  peakiivu. CKOpOCTHIIUMUTHPYIOIIAST ~ CTajusl.
Kunernueckuii uzotonusii 3¢ ¢exr. [IoHATHE 0 KMHETHYECKOM U
TEPMOIMHAMUYECKOM  KOHTPOJIE  PEaKIUi  OMMOJIEKYISIPOTO
EKTOQUIBHOTO 3aMELICHUs] B apOMaTHYEKOM DOy Ha IpHMeEpe
peaknuu cyiIb(GupoBaHusL.

Brimsiaue 3amecrureneii B OEH30JIbHOM KOJbLE HA HAIIPaBJICHUE U
CKOPOCTb peaKnuii aJeKTpPOUIEHOTO 3aMELICHUS: aKTHBUPYIOIIHE
U J1€3aKTHBUPYIOLIHE 0pmo-/napa-OpueHTaHTh, 1e3aKTHBUPYIOIHE
Mema-opueHTaHTel. OpHeHTHpYIOIIee eiicTBHE 3aMeCTUTENeH Kak
OTpak€HHE JJIEKTPOHHOIO CTPOEHHUS G-KoMmIuiekca. [lpyrue
(haKTOpPHI, BIUSIOIINE HA COOTHOLICHNE m30MepoB. CoriacoBaHHAsS
U HECOITIaCOBAaHHAsl OPUEHTAIMS IBYX U 00Jiee 3aMECTUTEINCH.

lanorenonpousBoansie. COUPTHI,
(heHOBI, POCTHIC FDUPHI

4.1 T'anoreHONpon3BOIHBIE
Knaccudukarnms. Homenknarypa.




Anxun- u ammmraigorennasl. M3omepus. Homenknatypa. CriocoOsr
moimy4yeHus. IIpocTpaHCTBEHHOE W 3JEKTPOHHOE CTPOCHHE.
Ousnyeckue cpoiicTBa. [loTeHIMANBl MOHU3AIMU M 3JIEKTPOHHOE
CPOJCTBO, O0IIAsT XapaKTePHCTHUKA PEaKIIMOHHON CIIOCOOHOCTH.
Peakunyn HykJ1€O(MIBHOTO 3aMEIIEHHSI Y HACBIIIEHHOI'O aroMa H
MMHAHNpOBaHuA. [loHATHE HYKICODWIFHOCTH M OCHOBHOCTH
peareHTOB. AMOUIEHTHBIE HYKJICO(DHIbHbBIE PEarcHThI.
BumonekynspHbIii MeXaHN3M HYKJICO(QHIBHOTO 3aMerneHus (Sn2).
Biusuue oTnenpHbIX (DAaKTOPOB Ha PEAKIHOHHYIO CIIOCOOHOCTB
raJIOTeHOIPOU3BOJHBIX: CTPOCHUE cyOCTpaTa, XapakTep yXOAsIeH
TPYIIIBI, CHJIa HYKJIEO()HUIBHOTO pearcHTa, MpUpoia PacTBOPUTEIS.
Crepeoxumust peakuii Sn2.

MOHOMONEKYJISIPHBI  MEXaHU3M HYKJICO(QHIBHOTO 3aMELIeHUs.
Biusaue oTnenpHBIX (DaKTOPOB Ha PEaKIMOHHYIO CIIOCOOHOCTB
raJIOreHONPOU3BOIHBIX: CTpOCHUE cybcTpara, pupoaa
HYKJICO(QHIBHOTO areHTa W pacTBOpHUTENS. AUMAOPHIbHBINA
karanu3. Ctepeoxumus peakiuit Sxl.

BnusiHue pactBopuTens Ha HaNpaBlI€HUE M CKOPOCTb peakUui
HYKJICO(QHIBHOTO 3aMEIICHHS.

Peakrmun smumuaMpoBanus. (-OnmuvuHEpoBanne. Mexanmsmsl El
n E2. bumonexymnspueiii Mmexanusm otmerienus (E2). Bimsaue
OTAETBHBIX (PaKTOPOB (CTPYKTypa cyOcTpara, IpUpoJa peareHra u
pacTBOpHTENs, TeMIeparypa) Ha pPEaKIMOHHYIO CIIOCOOHOCTb
rajoreHankanHoB. Crepeoxumuss peakuuii E2. Hanpasnenue
peakIuii OTIICIUICHHs: TpaBwia 3aiinesa u ['opmana. PakTopsl,
BJIMAIOMINE Ha HAIIpaBJICHUEC peaKHI/Iﬁ OTHICIITICHUA: yCTOﬁqHBOCTL
ankena u crepuueckue dpdextsl. Konkypenmnus peakmmii Syl u El,
Sx2 n E2.

Bununranorenuasl. CriocoOsl  monmydenus. OCoOCHHOCTH CBS3M
yriaepona-rajioreH. PeaknmMoHHas  CHOCOOHOCTh B peakmusaX
HYKJICOQHIBHOTO 3aMelIeHus, SIIMMHUHUPOBAHHUS,
IEKTPODUIEHOTO MTPUCOETUHEHUSL.

ApomaTrudeckue TraJoreHONpou3BoaHbIe. (OCOOEHHOCTH  CBS3H
YIJIEpOJ-TalOTeH M pEeaklUH 3aMelleHHs rajoreHa. MexaHu3Mm
3aMeIICHHUs TAlIOTeHa B aKTHBHPOBAHHBIX TajoreHapeHax (Sn2(Ar)
WIN MEXaHU3M NIPHUCOEANHEHUS-0TIIEIUIeHNs1). HeakTHBHpOBaHHbIE
raJOreHONPON3BOTHEIE apOMaTHYECKUX YII€BOJOPOOB;
ApUHOBBIH ~ MEXaHM3M  3aMEIIeHWs]  rajoreHa  (MeXaHH3M
OTIIETIICHUS-TIPUCOEAUHEHHS). DJIEKTPOHHOE CTPOCHHUE apUHOB.
4.2 DneMeHTOpraHU4YeCKHe COeAUHEHMSL.

Tunsl cBsI3el B 3JIEMEHTOPTraHUYECKUX COEMHCHUSAX.
XapaKTepuCTHKa CBS3€H YTIEpPOA-JIEMEHT B 3aBUCHMOCTH OT
MOJIOXKEHHA »ieMeHTa B Ilepronndeckoll CHCTEME DIEMEHTOB.
Meranmopranudeckne coenuHeHns. Homenkimatypa. CrmocoOsr
MOJIyYEHUS JUTHIA- 1 MAarHUHOPraHUYECKUX coeMHEeHnH. Peaknus
I'punbsipa, wmexanusMm. CrpoeHne peakTHBoB ['puHbBspa B
KPUCTALINYECKOM COCTOSHMM M B pacTtBope. Mx peaxmuu c
COGIMHEHUSIMH, COAEpXKAallMMH AaKTHUBHBI aTroM BOJOpOAA:
KucjaoTaMu, cCoupTramd, aMUHaMU. PeaKHI/II/I C Kap6OHI/IJ'IBHBIMI/I
COeTMHEHUSIMU (AMOKCUJIOM YTJIEPOJa, abJeTHIaMu, KETOHAMH).
BzaumoneiictBue ¢ Hutpunamu. Peakumsa I'punbsipa ¢
TaJOTeHUJAMU PA3JIMYHBIX 3JIEMEHTOB KaK METOJ, MOITydYeHHs
3JIEMEHTOPTaHUYECKUX COCIMHEHU. [Mpumenenne
JUTUAOPTaHNYECKUX COCIUHEHHH B OPraHUYECKOM CHHTE3e
(pearent ['unmana).

4.3 CoupTsLl.

Opnoatomuble  cnupThl. Knaccudukanus ©  HOMEHKIATypa.
CrniocoObl  monyueHusi. I[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHue. BogopoaHbie ¢BsA3M B cCiMpTax, BIUSHNAE HAa (U3MUECKHE
cBoiicTBa. lloTeHUManpl HMOHM3ALMM U DIIEKTPOHHOE CPOJCTBO;
o01mas XapakTepuCTHKa PEaKIIMOHHOW CIOCOOHOCTH. XMMHYECKHE
cpoiictea. OH-KucmotHocTh: 00pa3zoBaHHE aKOKCHJIIOB, HX




cTpoeHHe 1 cBoHcTBa. OCHOBHOCTD U HYKJI€O(MIBHOCTD CIIMPTOB U
AIKOKCHI-MOHOB: PEaKIW{ AaJKWINPOBAHUS W  alMIHPOBAHHUS.
Peakuns srepuduxanum, Mexanu3Mm peakuuu. [lomydenne sdpupon
HEOPraHWYECKUX KUCIOT. Peaknmu HyKIeo(pHIBHOTO 3aMEICHHUS
CIUPTOB: OcoOcHHOCTH peaknuii Syl w  Sn2, peaknuoHHas
CIOCOOHOCTb,  CTEPEOXMMHMS.  Peakuum  SIMMHHUPOBAHUSL.
KucnorHo-karanusupyemass — JerufpaTanusi: MEXMOJEKyIsIpHas
JleTuapaTanus, BHyTPUMONEKYJIApHas AETHIpaTalys; MeXaHU3MBI,
peaKIMOHHAasl CIIOCOOHOCTb, HampaBieHHe oTieruieHus. [IpaBuio
3aiinieBa. Kartamutmueckass peruzapartaius. Peakmum crnupTroB ¢
rajgoreHugaMu Qocdopa M ceppl: MEXaHM3MBI M CTEPEOXHUMUS.
BzanmoneiicTBue cimpToB ¢ okcuramoreHumamu Gocdopa u cepsl.
BnusHue pacTBOpUTENs Ha HaNpaBIEHUE pPEAKLUU CIUPTOB C
XJIOPUCTBIM THOHUJIOM, MEXaHU3MBI peakuuil. OKHCIEHHE CIIUPTOB.
B3aumojeiicTBue CHUpTOB € NEPMAHTaHATOM Kalusl U OKCHUAOM
mapranua (IV). Okucnenne cnuptoB coeauHeHusMu xpoma (VI) —
pearenT J>xoHca

4.4 ®enomsl

Knaccupukarmmmss wu  HOMeHKkiartypa. CmocoOBl  TONydeHUS.
®uznyeckue cBoicTBa. IIpoCTpaHCTBEHHOE U JIEKTPOHHOE
ctpoeHue. IloTeHnMansl HMOHU3AUMM U BIEKTPOHHOE CPOJCTBO;
o01mas XapakTepuCTHKa PEaKIMOHHOW CHOCOOHOCTH. XMMHYECKHE
cBoiictBa. Peakmum ruapoxcu-rpynnsl. KuciotHocTs. BnusHue
3aMecTHTeNell B  KONbllE Ha KHUCIOTHOCTh. (OOpa3oBaHHe
(heHOKCHIOB, UX CTPOCHUE U CBOWCTBA. Peakliuy alKuIupoBaHUS U
alIUpoBaHuA  (EHONOB, MEXaHU3M  peakuuu.  Peakiun
apOMaTHYECKOTO sapa: rajJoreHNpOBaHME, HUTPOBAHUE,
cynshupoBanne, HUTpo3upopanue, Peakms Komsbe, ee MexaHn3M
W BIMSHUE pa3IM4YHBIX (DAaKTOPOB Ha ee pe3ynbTar. Peaxums
Pelimepa-Tumana. BzaumopneiictBue ¢ (dhopmapIeTuIoM,
MEXaHU3M peakuuHu. [HIpUpoBaHUE U OKHCJIEHHE (HEHOJIOB.
[MeperpynmupoBkr amummiioBeIX (meperpynmupoBka Kusiizena) n
CIOXHBIX  3¢upoB  (meperpymmupoBka @pmca)  QeHONOB.
[IpumMeHeHNE B TPOMBIIIUIEHHOM OpPraHMYECKOM CHHTE3E.

4.5 TIpoctsie 2pupsI

Knaccupukarmmmss w  HOMeHkiarypa. CrocoOBl  TONydeHUS.
®uspueckue cBOMCTBa. IIpocTpaHCTBEHHOE U DIEKTPOHHOE
cTtpoeHne. Xumuueckue cBoictBa. OcHOBHOCTb.  Peakiuu
KHCJIOTHOTO DACIICIUICHUS: MEXaHU3MBbl M HalpaBlICHHE pPeaKIHi
pacumerieHus. OKUCIIEHHE KHUCIOpoJoM Bo3ayxa. IlpumeHnenue B
OpPTaHUYECKOM CHHTE3E.

4.6 DnokcucoeuHEHUs (OKCUPaHBbI)

N3zomepus. Homenknatypa. CrnocoObl mosydenus. Pusmueckue
cBoiictBa.  IIpocTpaHCTBEHHOE UM  DJEKTPOHHOE  CTPOEHHUE
ITUIICHOKCUAA. XUMHUUYECKHE CBOMCTBA. Peaknuu ¢ packpbITHEM
STIOKCHHOTO KOJIBIA MO ACHCTBHEM Pa3IMuHBIX HYKJICODUIBHBIX
peareHTOB. MexaHu3Mbl pPEakUUil M HaIpPaBIEHUE PaCKPBITUS
Konblla. KUCIOTHBIM W OCHOBHBIH Karann3 HYKICOQHIBHOTO
PacKpBITHS OKCHPAHOBOTO IHMKJIA. [[pIMEHEHHE B IPOMBIIIIEHHOM
OpPTaHUYECKOM CHHTE3€.

Anpnrerunsl, ketoHsl. KapOoHOBBIC
KHCJIOTHI ¥ X TTPOU3BOIHBIC

5.1. Anpaeruabl 1 KETOHBI

Knaccupukammss wu  HOMeHKiarypa. CmocoOBl  TONyYeHUS.
O®usnueckue cBoMcTBa. IIpocTpaHCTBEHHOE U 3IEKTPOHHOE
crpoenue. IloTeHIMaNbl HMOHM3ALMU M 3JEKTPOHHOE CPOJICTBO;
00I11ass XapaKTEePUCTHKA PEAKI[HOHHON CIOCOOHOCTH. XHUMHUYCCKHE
CBOJCTBA. OCHOBHOCTb. Peakuuu HYKJICO(DHIBHOTO
MIPUCOEIUHEHUS: OOMMA MeXaHW3M, OCHOBHBIH ¥ KHCJIOTHBIH
Kartanus, ctepeoxumusi. Peaxmu npucoenuaennst O-HyKIeo(QHIIOB:
BOJBI, OJHOAQTOMHBIX M MHOT'OATOMHBIX CIHPTOB, aJKOKCHIOB;
MeXaHU3MBI peakuuii. [IoHATHEe O 3alIUTHBIX TPYIIAaxX ajibIeTHUI0B
1 KETOHOB: OKCOJIaHbI, CIOCOOBI MX CHHTE3a, YCTOWYHBOCTh B X0J1€
cHHTe3a U crnocoObl ynanenus. Ilpucoenunenne S-HYKICO(HIIOB:




ruapocyib(uTa HATpUs M THOJIOB; MEXAaHM3MBI  PEAKIUH.
IIpucoenuuenne C-HykiIeo)HUIOB NHAHUI-aHUOHA, AJIKUHHI-
WOHOB, METANIOOPTaHWYECKUX COCOMHEHMH, WINI0B ¢ocdopa
(peakmus Burtura); MexaHu3Mbl peakiuil. [lodydeHne aaTuIioBeIX
W TpOmapruioBelX crnuproB. Peakmmm ¢ N-Hykneoduiamm:
aMMHpaka, TMEpBHYHBIX M BTOPHYHBIX aMHWHOB, THAPOKCHIAMUHA,
TUAPAa3suHOB U €TI0 MPOU3BOJHBIX; MCXaHU3MbI peaKuHﬁ. PeaKIlI/II/I C
rajoreHoHykineodmiamu. EHaMUHBL anKWIMpOBaHWE EHAaMHHOB,
COIIPAXKEHHOC TTPUCOCIANMHCHUEC CHAMHUHOB K (X,B-HeHaCBIH_ICHHBIM
Kap6OHI/IIH)HI>IM COCIMHCHHAM. OTHOCHUTENbHAS pC€aKquOHHaA
CIOCOOHOCTH ANBAETH/IOB M KETOHOB.

CH-KucrnoTHOCTh W KETO-€HONBHAsA TayToMepHus. EHomm3arps.
Peaxunn c y4acTHeM
0L.-BOJIOPOHBIX aTOMOB. Peakinm o.-raqoreHupoBaHusl, H30TOTHOTO
oOMeHa W paleMu3aly; MEXaHM3Mbl peakuuil, KHCIOTHBIA W
OCHOBHBIH KaTajlM3 3TUX peakuui. EHOJNSAT-MOHBI, UX CTPOCHHE U
CIOCOO0BI T€HEPUPOBAHUSL. JBolicTBeHHas peakuroHHas
CHOCOOHOCTh EHOJST-MOHOB. AJIKMJIMPOBAHHE U alMIMPOBaHUE
€HOJIAT-NOHOB, MEXAHU3MBI PEaKIMii. AJbJOIBHOE IPUCOETUHEHNE
U KPOTOHOBas KOHJCHCALMSA: MEXAaHU3MBI pEaKIWi, KHUCIBIH U
OCHOBHBIN Karanmu3. IlepekpecTHas aybloibHAs KOHJICHCALUS, ee
0COOCHHOCTM W HemocTaTku.  llepekpecTHas — anbAONIbHAS
KOHJICHCAllUsl apOMAaTHYECKUX allbJIernaoB win Qopmaibaeruia ¢
anmnpaTUIecKUMU  ajblJeTUIaMH ¥ KeTOHaMH  (KOHICHCAIWs
Knsitzena-llImunra). Peakmus [lepkuna, ee MexaHu3M.

Peakiun oxucieHus: OKHCICHHE peakTHBOM J[XoOHCa, peakTHBOM
Tonmenca, coemmuHeHwssmu Mapranna (VII), peaxmmus baiiepa-
Bunnurepa, ee mMexanusm. Peakumst KanHunmapo, ee MexaHH3M.
IMepexpectHas peakus Kannnmmapo. Boccranosnenne
IBACTHIOB M KETOHOB C IIOMOLIbIO KOMIUIEKCHBIX THAPHIOB
(NaBH,, LiBH,, LiAlHy), 0COOCHHOCTH npotiecca.
BoccranoBnenne  KapOOHWJIBHBIX — COCJMHEHMH JI0  aJKaHOB
(Boccranorienue nmo Kimemmenceny u mo Kmkuepy-Boinbsdy).
PeaKHI/II/I ApOMATHYCCKUX aAJIBbACTUAOB M KETOHOB C Y4YacCcTHCM
apoMaTH4yeckoro  sigpa. lIpuMeHeHMe B IIPOMBIIUICHHOM
OpPTraHUYECKOM CHHTE3E.

5.2 OtHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KHCIIOTEHI.
OnHOOCHOBHBIE  KapOOHOBBIE  KHCJIOTHL. — Kiaccnpukanms w
HOMeHKJarypa. CnocoObl momydeHus. IlpocTpaHcTBeHHOE H
9JIEKTPOHHOE cTpoeHue. BonopomHble cBs3n B KapOOHOBBIX
kucnorax. dusnueckue cBoiicTBa. Xumuueckue cBoiictBa. OH-
KucnotHocTh. 3aBUCUMOCTh MEXIYy CTPOCHHEM M KHUCIOTHOCTBIO.
Opmo-3pdext. OCHOBHOCTH KapOOHOBBIX KHCJIOT. Peakums
stepudUKaMK, €€ MeXaHu3M. B3auMmoIelCTBHE C aMMHaKOM,
NEpBUYHBIMA W BTOPHUYHBIMM aMHHAMH, MEXaHH3M PEaKIHH.
O06pazoBaHne ralOreHaHTNAPUIOB, MEXaHU3MBI peakuuil. Peakim
KapOOHOBBIX KHCJIOT C YYacTHEM O-yTJIEPOJHBIX aTOMOB: Oi-
rajgoreHuposanue no I'enmo-Donbrapay-3eIMHCKOMY, MEXaHHU3M
peakuun. BoccranoBnenue. Peakumu  1ekapOOKCHIIMPOBaHMUS:
NMIEKTPONIM3  colieli  kapOoHOBHIX  kucior mo  Konkbe,
nekapOokcuupoBanue 1o [Jroma n no bopomuny-XyHCIUKKeEpy.
5.3 OyHKUMOHANbHBIE MPOM3BOJHBIC KAPOOHOBBIX  KHCIIOT:
TaJOTeHaHTUAPHUIBl  (ALMIITATOTCHNUIBI), AHTHAPUABL, CIIOXHBIC
3¢UpPBI, aMHIBI, HUTPUIIBL.

OCoOEHHOCTH TPOCTPAHCTBEHHOTO M 3JEKTPOHHOTO CTPOCHHUS.
KucnoTHbIii ¥ OCHOBHBIM KaTalM3 B XUMHH (YHKIMOHAIBHBIX
MPOM3BOJIHBIX KapOOHOBBIX KUCIOT. [loHATHE O HYKIEO(PHIBHOM
KaTajnuse.

lanorenanruapuapl. CrmocoObl modydeHus. B3ammopeicTBue c
BaxkHedmuMu N- u O-Hykineodpuiamu (Boaa, CHHPTHI, aMMHAK,
aMMHBI, THUAPA3HWH), MEXaHM3MBI peakiuid. BoccraHoBieHWe 10
IbAETHIOB 110 Po3eHMyHY.




Crnoxusle 3¢upsl. Crocobbl momydeHHs. [HIponn3 CIOXKHBIX
3(pHUPOB B YCIOBHUIX KHCIOTO M OCHOBHOTO KaTaln3a, MEXaHU3MBI
mporieccoB. AMMOHONM3, MEXaHH3M peaknud. Peakmum ¢
METAJUIOOPTAaHWIECKUMH ~ COCIMHEHUSIMH, BOCCTAHOBJICHHE [0
CIHUPTOB U alIbAETHOB.

AHruapunp KapOOHOBBIX KHCIOT. CriocoOb! momydeHuns. Peakim
aHTUAPUAOB KUCIOT. KeTeH, nosyueHne u CBONCTBA.

Hurtpuiel. CriocoObl mosydenus. Kuciplii ¥ esI0oYHo#i THAponn3
HUTPHIIOB, MeXaHU3M TIPOIIECCOB. Boccranosnenne
KOMIUIEKCHBIMH THAPHIAMH METAJUIOB 10 aMHHOB U ajIbJICTHIIOB.
BsaumoneiictBue c MarHuim- U JUTHAOPraHUYECKUMH
COCTMHECHUSMH.

Awmunpl. CriocoObl monydeHus. [Maponu3, MeXaHW3M peakinuu.
Boccranosnenne g0 amumHOB.  Jlermaparanus — aMHJIOB.
[MeperpynnupoBku ['opmana, MexaHH3M peaKIHy.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

MHOTrooCHOBHBIE KapOOHOBBIE KHCIOTH. J{MKapOOHOBBIE KUCIIOTHI
KHPHOTO M apomaruueckoro psaa. Homenknarypa. CrocoOs
monydyeHus. @usmueckue ©  XUMHYeckue cBoiictBa. OH-
Kucnotaocts. OOpa3oBanne (YHKIHOHAJIBHBIX MPOU3BOIHBIX.
Peaxiun, mnporexaromme npu  HarpeBaHud. l{uknanueckue
AQHTUIPUBL: TIOJTyYeHHe, cBOWCTBA. [IprMeHeHHME NMKapOOHOBBIX
KHCJIOT B IPOMBIIIJICHHOM OPTraHWYeCKOM CHHTE3€.

ManoHoBelii  3dup, cnocoObl momydenus, crtpoenue, CH-
KHCIIOTHOCTb. Peakunu ANKWIINPOBAHUS, THIIPOJIN3A,
nekapOokcunpoBanusi. CHHTE3bl  KapOOHOBBIX — KHCIIOT W3
MaJIOHOBOTO 3¢dupa. Peaknnu KOHAECHCAIIMA MaJOHOBOTO 3(Hpa ¢
KapOOHHUIIBHBIME COeAWHEHMSIMA (peakuns KuéBeHarems), peakmus
Popuonosga.

5.5 3ameméHHBIC KAPOOHOBBIX KUCIOT.

Krnaccudukanus n HoMeHknarypa. ['ajgoreH3aMmeri€HHbIE KHCIIOT.
CriocoObl  TOJIy4eHHS! O- U [-TaIOTeHO3aMEIIEHHBIX KHCJIOT.

I'napoKCUKUCIOTHI: KiaccuuKaIus 51 HOMEHKJIATypa.
OcobOeHHOCTH ~ CBOHMCTB  0O-, [-, Y-rajoreH3aMeIlEHHbIX H
TUAPOKCHKUCIOT.  JIaKTUOBI,  JaKTOHBIL. AMHHOKHCIIOTBL

Knaccupukarmmuss w  HoMmeHkiarypa. Peakums  Pommonosa
OCOOCHHOCTH  peakluy  OSTepUPUKANNH, aJKIIAPOBAHHA H
AITHPOBAHMS aMHHOKHCIIOT. PeakIny Aua3oTHPOBaHUSL.

A30Tconep>1<amne COCANHCHUA

6.1. Hurpocoenunenus

Krnaccudukanmss wu  HomeHkinarypa. CrnocoObl  MoiydeHUs.
IIpocTpancTBeHHOE M 3NEKTpoHHOe  cTpoeHme.  OOmias
XapaKTePUCTUKA  PEAKIMOHHOH  CIOCOOHOCTH.  XHUMHUYCCKHE
cBoiicTBa. TayToMepust MEPBUYHBIX U BTOPUYHBIX aTH()ATHIECKUX
HUTPOCOCIUHEHNH. [IpHYMHBI MOABMXHOCTH aToMa BOAOPOJA MPH
a-yraepogHoM atome. CH-KucCI0THOCT EPBUYHBIX U BTOPUYHBIX
HUTPOATKAaHOB W  JKUPHO-apOMATHYECKHX HUTPOCOEANHEHUH.
Peakiun co menmouamu. CtpoeHue conell. B3aumopeiicTsue
HUTPOHAT-UOHOB C KapOOHWJIBHBIMH COEIMHEHUSMH (peaKuus
AHpn). ApoMaTHyeckue HUTPOCOEIUHEHHUS. Peaxkuuu
BOCCTaHOBJICHUSI HUTPOAPEHOB B KUCJIOHM M ILIEJIOYHOM cpenax.
ITpomexxyTouHBIE MPOAYKTHI BOCCTAHOBIICHHWS  HHUTPOTPYIIIHI
(HATPO30COEIMHEHNS, APWITUAPOKCHIAMUHBI, Aa30KCH-, a30- H
THIPa30COCANHEHUS). CenexTuBHOE BOCCTAQHOBJICHHE
HUTPOTPYIIIBI B JMHATPOAPEHAaX. [Tpumenenne B
MPOMBIIIJICHHOCTH; TOKCHYHOCTh HUTPOCOETUHEHUII.

6.2. AMHUHBI

Krnaccudukanms u  HomeHkinarypa. CrocoObl — MOMydeHUs.
®dusnueckue cBoiicTtBa. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHne. Xumpdeckne cBoiictBa. CTpoeHHE W OCHOBHOCTD.
Peakuuu ¢ Kuciotamu, CTPOECHHE COJIEH, MX HOMEHKJIATypa H
CBOMCTBA. AJNKWIMPOBaHHE M aIMUINPOBAaHHME; MEXAHU3MBI 3THUX
peakuuii. YeTBepTHUHBIE aMMOHHMEBBIE COJM W OCHOBAHMSL:




MOJTyYeHHEe, CTPOEHHE, CBOWCTBA; pACLICIUIEHHE YCTBEPTUYHBIX
aMMOHHEBBIX OCHOBaHMM, HampaBieHue peakiuil. [IpaBuio
lopmana. Peakumm aMHHOB C a30THCTON KHCIOTOW, MEXaHH3M
peakmii. OCOOCHHOCTH peakuid AMEeKTPO(UIBHOTO 3aMEIIeHHS B
apoMaTH4YeCKUX  amMuHax  (HHTpOBaHHE, TaJIOTEHUPOBAHUE,
cynbduposanue, popmunuposanue). OKHcIeHNEe aMUHOB.

6.3 A30- 1 1ua3ocoeIMHEHUS

Ilonyuenne  OMa30COEAMHEHUI  peakiued  UA30TUPOBAHMS:
YCIOBUSL ~ TPOBENCHMS  pPEakIMM M MEXaHW3M, IIPHPOAA
HUTPO3HUPYIOLIETO  peareHra; pasiuuusi B yCTOWYMBOCTH
HACBHIIICHHBIX M aPOMAaTHYECKHX AnazocoeanHeHnil. dusmueckue
cBoiictBa.  IIpocTpaHCTBEHHOE UM  DJEKTPOHHOE  CTPOCHHUE
apoMaTUYEeCKUX IUa30COeUHEHUN B 3aBucuMocTd OT pH cpensl,
TayTOMEpHBIE TIpeBpamieHus. XHWMHUYECKHe CBOWCTBa. Peaxumwy,
MPOTEKAIOIe C BBIACTICHHEM a30Ta: 3aMellleHHe JHa30HHUEBOH
TPYNIBl Ha THIPOKCH-, alKOKCUTpymmy, ¢rop, #ox. Peakimn
pagUKambHOTO 3aMCIICHUS JAWAa30TPYyNNIbl  Ha  XJOp, Opowm,
LUAHOTPYIIy, HUTPOIpyMNIy, BoLOpoX, Peakuuu, nporekaromue
06e3 BBIOENCHUS a30Ta: BOCCTAaHOBICHHWE [0 AapHITHAPA3HHOB.
Azocoueranue. A30- U ANA30COCTABISIONINE, YCIOBHSI COYETAHUS C
amuHamy 1 (eHonamu. [Tomydenue u npuMeHeHHe a30COeANHEHUH,
A30KpACUTEIN.

Conep:xanue 3aHSITHIi CEMHHAPCKOTO0 THIA

1‘1731 HaunmeHoBaHMe TeM (pa3/iesioB) Tun Coaep:xanue 3aHATHII CEMHHAPCKOT0 THIIA
1. | Beegenue. Teopus XHMHYECKOTO I13 Homenknarypa opraHM4ecKux COEJUHEHUHN.
CTPOCHUS u HaCBHIIIEHHBIE AnkaHbI
yraesogopoas! (YB) Crepeonzomepusi.
JIP Homenknarypa opranundeckux coeauHeHuid. IIpupona
KOBAJICHTHOM CBSI3H.
Pesonanc. D deKTsl B OpraHndecKoil XUMUH.
3. | HenaceliteHHbI€ YTII€BOJOPOIBI 113 [uxnoankansl
AJKeHBI.
AJTKEHBI
AJKHHBI.
AJKagl€eHBbI.
JIP [Tepunukinyeckue peakuu
5. | ApoMaTHueckue coeuHEeHUs I13 | ApomatuuHocts. benson
JIP | ApeHsl
7. | TanorenonpousBoanbie.  CHupTHI, 113 MerannopraHudeckue CoeuHEHUs
(heHoJbI, MpocThie (HUPHI JIP l"anorenonpounsBoaHbIE
CrmpTs
®Denobl. [TpocThie 23hUPH. DTOKCUCOSANHECHHS
9. | Anpneruapl, ketoHsl. KapOonoBwie | I13 | Asbaeruapl u KETOHBI
KHCJIOTBI U UX IPOU3BOJHBIE JIP | KapOoHOBBIE  KHCIOTBI HW  HX  (DYHKIMOHAJIHHBIC
IIPOM3BOIHBIE
11| Asotconepxamie coeTUHEHUS I13 | HurpocoenuHeHus, aMUHbBI
JIP Awmwunsl, /lnazocoenunenus
Conep:xkaHue caMOCTOSITEJILHOMH PadoThI
3‘;’; HaumeHnoBaHue TeM (pa3aesnoB) Coaep:xanue caMOCTOATEIbHOI PadoThI
1. | Beenenne. Teopuss xmmumdeckoro | [loBTopeHme — JNeKnWOHHOTO — MaTepmana.  lloaroroBka K
CTpOEHUs u HACBHIIICHHBIC | TMPAKTHYCCKUM 3aHATHUSAM H JIA00OPaTOPHBIM paboTam
yraesogopoasl (YB)
2. | HeHacpllieHHBIE YTIIEBOAOPOIbI [ToBTOpEHUE JIEKLIMOHHOTO Marepuana. IlogroroBka K
MPaKTHYECKUM 3aHSATHSIM H JIAOOpaTOPHBIM padoTaM
3. | Apomatudeckne COeTHHEHHS [loBTOpenue  nexuumoHHoro  marepuana.  IloaroroBka K
MIPAKTUIECKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM
4. | TI'anoreHonpousBonnsie. Cnuptel, | [loBropeHne  JexkuumoHHoro  marepuana.  [loaroroBka Kk
(eHOIBI, ITPOCTHIE SPUPHI MPAKTUICCKUM 3aHATHAM U Ja00paTOPHEIM paboTam
5. | Anpaerunpl, keronsl. KapOoHoBbie | [loBropeHHe  jieKIMOHHOrO  marepuaia.  [lomroroBka K




KHCJIOTHI M UX ITPOU3BOIHBIC MPAaKTUIECKUM 3aHATHAM U Ja00paTOpPHEIM paboTam
6. | A3oTconmeprkamue coeTMHEHNUS [loBTOpenne  nexmuoHHOTO  Marepmaia.  [lomroroBka K
MPAaKTUICCKUM 3aHATHAM U J1a00paTOPHEIM paboTam

3. OueHo4YHbICe MaTepHaabl AJs IPOBEJCHUS TEKYIIero KOHTPOJIA YCIEBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMUXCcs M0 JUCHUILTHHE (MOIYJII0)
[lo nucuuminHe (MOIYJIO) MPETyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJS KadyecTBa
OCBOCHUS:
® TEKyLIMH KOHTPOJIb YCIEBAEMOCTH;
® [IPOMEXYTOYHAs aTTeCTalMsl 00yJaroIMXCs M0 AUCHUILTUHE (MOAYIIIO).
3.1. OueHoyHble MaTepHaabl 1JIs1 INPOBeJeHUs] TeKyllel aTTecTANMU MO JMCHUIIHHE

(MoyJ110)
Ne | Kontposampyemblie TeMbl (pa3esibl) HaumeHoBaHHe OLICHOYHOI'O CpeACTBa
n/n

1. | Beenenne. Teopust xuMu4eckoro crpoeHus u HacweimieHHbIe | Jloknman. KontponsHas padora. Tect
yrieBoaoposl (YB)
2. | HenaceblleHHbIE yTI€BOAOPOABI Joxnan. Konrposbhas padora. Tect

3. | Apomatudeckre COeIMHEHUS Hoxnan. Konrponsnas pabota. Tect

4. | TanorenonponsBoansie. CoupThl, heHomnsl, mpocteie 3¢upsl | Joxmax. Konrponsnas padora. Tect

5. | Ampaerunbl, ketoHel. KapOonoBble kucnotel U ux | Jlokman. Konrponbshas padora. Tect
MIPOM3BOIHBIC
6. | A3oTconepikaliue coeTuHEHNS Hoxnan. Konrponsnas pabota. Tect

3.1.1 TunoBble KOHTPOJIbHbIE 32aJaHUSI UJIM UHbIEe MATEPUAJIbI, HEOOXOAUMBbIE ISl OLEHKHU

3HAHUWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJILHOCTH B MpoLecce TEKYIero KOHTPOJIst

ycneBaeMoCTH

NudopManuOHHBbINH NPOEKT (10KJIAT)
1. Anpporekcossl. Ctepeoxumusi. XUMHUYECKHE CBONCTBA.

2. Kerorekco3bl. Crepeoxumusi. XMMHUYECKHE CBOMCTBA.

3. Ansponento3sl. CTepeoxumus. XUMHUYECKUE CBOMCTBA.

4. Kneruatka.

5. T'nmukoren.

6. Omnurocaxapumpl.

7. Ilupanossl. CtepeoxuMusi. XUMHUECKHE CBOMCTBA.

8. ®ypanosbl. Ctepeoxumus. XUMHUECKUE CBOICTBA.

9. MOHO3BL.

10. [{ukiionenHas u3oMepus yriieBoJI0B.

11. UckyccTBEeHHBIE BOJIOKHA HA OCHOBE LIEJITIOJIO3BI.

12. Kpaxmant.

13. IIpocTpaHcTBEHHAS] U30MEPHS.

14. Amunokucnotsl. Ctepeoxumusi. XMMHUUECKHE CBOMCTBA.

15. AMpoTepHOCTH AMUHOKHUCIIOT.

16. HezameHuMbIe aMUHOKHUCIIOTHI.

17. benku. X ctpoenue.

18. IlpocTble U croKHbIE OENKH.

19. IlenTune!.

20. JIunuasL.

21. XKupsl.

22. Xupnsbie kucinotsl. CTpoeHne. XMMHUYECKUE CBOMCTBA.

23. ®ocdaTusl.

24. ®ypan, nuppon, TuopeH u cencHoeH. XWMHUECKHE CBOWCTBA W B3aUMHBIC
MIpEeBpallCHHUS.

25. Knaccudukarus ¥ apOMaTHIHOCTh T€TEPOIIUKIIOB.
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26. I'eTepOoMKINYECKHE COEIUHEHUS C IBYMS T€T€POaTOMaMH.

27. I'eTepoMKIINYECKHE COEUHEHUS C TPEMS T€TepOaTOMAMM.

28. IlypuHOBBIE M MUPUMUANHOBBIE OCHOBaHMsI. VX 3HaUE€HNE U CTPOCHHE.

29. HyknmeoTuast.

30. PHK u JIHK.

31. Ilupan u THONIMpAH.

32. TuogeH u ero Npou3BOHbIE.

33. ®naBoH u (Pp1aBOHOUBI.

34. KymapuH u €ro npou3BOJHBIE.

35. [IupuMuaUH U €ro TPOU3BOIHBIC.

36. Cepyconep:xaline reTepoluKINUYeCKIEe COSTMHEHUS.

37. Iluppora u ero npou3BOJAHEIE.

38. HoMeHkaTypa reTepouKINIeCKUX COETUHEHUM.

39. [lupuauH U ero Npou3BOAHbIE. XUMHYECKHE CBOMCTBA.

40. @ypan u ero npou3BoJHbIe. XUMUYECKUE CBOMCTBA.

41. AnbponbHass W KpOTOHOBasg KoHaeHcaumu. HWMx mexanusm. Ilpumenenue

IIPOMBIIIJIEHHOCTH.

42. Couprsl. IX XuMu4eckne CBOWCTBA U IPUMEHEHHE.

43. TIpupousie yrieBoaopo/isl. CriocoObl ux nepepaboTKH.

44. Onedunbl. CriocoObl UX NOTYyYEHUS U IPUMEHEHHUS.

45. AMunbl. CriocoObl UX MOTYYEHUS U IPUMEHEHUS.

46. CBoiicTBa apoOMaTUYECKUX CoeAMHEHUH. VX oTiimune oT ojeuHOB
KonTpoJbHblii padoTa

B

Pazgen 1.
1) Cnenytoiue coeAMHEHNUS OTHECUTE K psiiaM, KJlaccaM U Ha30BUTE 1o HoMeHkatype [UPAC:
CHs
— . — — f— | :
CH:., CHE C=C CHZ CH3 HEC:CH_CHz CHz'CH'_CECH
£ 0
CH3-CHZ CH,—C, HiC—CH—CH, ~C==C—CH,—C,
NH, OH RoH 0-CH,

:"O
CH;~CH—CH, ~C

b

NH, OH

2) IlpuBeaure GopMyJbl CIEAYIOUIMX COSAWHEHHWH: aHWIWH; TOIYOJ; CTUPOJ; MypaBbUHBIN

anbAeTUI; 2-3TOKCHOyTaHOBAs KHCIIOTA.

3) YCiOBHBIMH CHMBOJIAMH TOKAXXHTE HANpPaBICHUS MHIYKTUBHOTO 3(PQeKTa U Pe30HaHCHOTO

abdexra (3. compsixenus). [lokazaTe, Kakue TPYNMBI SBISIOTCS AJIEKTPOHOIOHOPHBIMH,

KaKHe 3JIeKTpOHOaKuenTopHbiMu? Hanuure pe3oHaHCHOTO 3(PQeKTa MoATBEpIUTh HATUCAHUEM

PE30HAHCHBIX CTPYKTYD.

/\CBr3 COOH '
| MgBr
= O
o A
D
[ )
~

Pazgenn: 1, 2
1. Harumwure ypaBHEHUs peakuii 1 HA30BHUTE TOTy4YeHHBIE coeanHeHus (30).

1

a
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HEr
1. 1-Bvren 1 1) B.H;

ROOR. t 4~]—?"-"I[C'I']L'[]J.H}\'.'[L"]'C]'{CC]IE:I H,0, OHE
2, DTHIBHHUIOBLIT dpup HBr_ 5 MeTHIITHKITOTCKCaH }E
KOH 1/, 0, H,0

3- 2-bpomrekcan — 6. THICH m’:
2. llpuBenure Mexanu3mbl peakiuuid Nel u No2 (206). YKakuTe CTEpEOXMMHYCCKUN pe3ysbTatr
peakimu Ne2. [puBeawute KIMHOBUAHBIE (DOPMYIIBI CTEPEOM3OMEPOB M HA30BHTE WX IO R,S-
Homenknarype (1,00). [ns mpoaykrta peakuuu NeS5S mpuBenute KoHPUrypaluio W Haubolee
ycToiunByro koHpopmarnmio (1,00).
3. Ocy1ecTBUTE MpEBpaIleHus], UCTIOIb3YsI TOJIBKO HEOpraHHYeCKHue peareHThI (40).

a) 1-Byren ———= 2.3-GyTanao

G) Iponan ——= mEonponan

4. YcTaHOBHTE CTPOCHUE COCTMHEHUS U HAITMIIIUTE BCE yKa3aHHbIe peakud (30).

' S——= reKCcaH
RhCl-3FPPh,
Br.,
CoHya = CyH,.Br, weso-opua
CCly
KMnO, H.O o —
H,SO, t KapOOHOBAS KHCIOTA-CAHHCTBCHHBL TIPOVKT
Paznea 2.
Bapmuanr 1

1. HanumuTte ypaBHeHMsI peakiuil W Ha30BUTE mHoiyudeHHble coenuHeHus (30). IlpuBenure
MeXxaHu3MbI peakiuii NoS u Ne6 (30).

. ) . 1) BHAIk,
I,HPDHIIHM M 4.1-byTtun —'*)
aae e .2) HEC)Z. )H
0. o :
2. Hzompen —1)—-%-— HBr (1 mom)
= . 51 3.[le gy —————— ¥
(2-merun-1.3-Gyraanen) 2) H,0, Zn S.1,3-TlenTanen
3. Iponun M (}.Z—HCHTHH%
KOH, t CCl,

2. Hamummure ypaBHeHue peakiuu. KakoBa KoHUrypauus MNpoayKTa peakuuu? YKaxure
CTEPEOXUMUYECCKUI pe3ynbTar peakiun (20).

H COOCH,
; t
L3-byrammen + e
H,COOC H
1. OcymecTBUTE NMpPEBpaIIECHUS, HCIIOIB3YsI TOJIBKO HEOPTaHHIECKUE PeareHTHI (60).
TN

a) e - U
G) IMpomen — | rexcen-4-1n
B) |-Byren — wmipanc-2-0vTeH

4. YcTaHOBHTE CTPOCHUE COCTMHEHUS U HAITUIIIUTE BCE yKa3zaHHbIE peakiuH (30).
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HBr (1 »xp.)
= CHyBr

1) Oy CHCly

CoH ) Zn Ha0 = 3TaHIHab + 3TaHalb (2 Mob)
Br; .
W* C [1H |||B1‘:
Paznen 3.
Bapmuanr 1

1. Hannmmre ypaBHeHus peakunii. HazoBuTe MCXOaHBIE COEAMHEHU U TPOLYKTHI peakuui. Jis
peakimu Nel yKkaskuTe 3J1€KTpOHHBIE APPEKTH 3aMECTUTEIIS, IPUBEIUTE MEXAHU3M U O0BICHUTE

COCTaB MPOIYKTOB PEAKIINHU C TIO3UIIUU TeOpHuH pe3oHanca. (90).
Paznen 4.

3aKOHYMTE YpPAaBHEHMS pEAKIUHA ¢ Yy4ETOM CTEPEOXHMMHMUYECKOro pesyiprara. [IpuBennre

MCXaHU3M PCAKIUU 4 .

- SR Nal NO,
1).(H.C).HC —CH, Br—=—"m T i
aleToH 6). NaOH
H.O B H.O,. t
.

2).H,C—C =C —CH,Cl
H

) @r;;. .
3)- (1,0),0—C H. _C.H.ONa Cl
1

I - SLG)
CILI- A “f/\ C,H, C,H-ONa
e o hp
. =
4). Br | oo, ™~
CIHpT
C.H. P
S T [ Naom.mo
_ I NaOH 8. | Sadii, Hol
5). - T p.t
./ H,O H,C
NO,
Paznean 4.
Hanummure peakuun (0,4 6anna). Hazosure nomy4ennsie coenunenus (0,1 6amn).
H-O - 5) (R)-2-TlenTanon —l -
Ly 2-Metnn-2-xnopbytan ) - TR MHPHIHH
' HCOOH, 'C o
173 KOH, 320°C ) _ NaNO, HNO,
27 4-MeTwideH3ocyIB(HOHOBAS KHCIIOTA » 0) Denon o
2) HCl H.50,. 57
LK - . HBr
3 yne-d-mpom By THINNEIDrEKCa O . 7) Metundennnobil >gup v
' 21 {CH:0):80, °C
[ NaOH. H-.0 (S CHy— CH— CH=Co0H
4 n-Kpeson
: _ £ i CH:
31('.]]<—LI\ 21 Haodvranon -

] ]];S[.ﬁ_l__ [-IL.

I1. [TpuBeauTEe MEXaHU3MBI CIICAYIONIMX peakiuii (3 6am).
L) MeponsT satpas — >
p. 125°C

NaOH, H-0
.
31 2.3 InMeTHEC HpaE &P
.

b -
=1 n-Hurpoxnopbenszon

III. OcymectBute ciemyromnme npeppamieHus (6 6amia).
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20 (R)-2-1lenTanon ™ (5)-2-HurponenTan

3 Hopbemson — 4-HuTposToRcHOeH 3001

IV. YcraHoBUTE CTpOCHHE COCIMHEHMS M HAIMIIUTE JJIsI HEro BCE YKa3aHHbIC peakuuu (3
Oamna).

% PACTBROP

H.0
PCl: ONTHHCCKH AKTHEHO
CoHp 0, CoH,Clo T e e
S MHPIIHH S umeeT (R)-gonpurypani
[(CH.0),80; _ . KAnO O-METOKCHOEHI0IHAR
— ~= (,H,.0,
NaOH., H-0 T T H H-O. O KHCIIOT
Paznea 5.
I. Hanmumure peakiiuu, Ha30BUTE MOJTyYEHHBIE coeHeHus (6 6aoB).
| 2-Bvranos Cu 6. TlPonasa: 2CHL0H
- 2-ByTanon 380°C v Iponasans 4,*”@
H.0. H.80, o o, HCl
2. Nponny —— = 7. Tooven
HgS0, AlCl cucl
aHSO NH-—NH- JOH,
3 Tlponasas _\.1]15.[3. 8. Hnenorekcanon i R
H.O Py
hP—CH~C KOTH
4. bvranon I—hM—F 9. 2-MeTnanponaHae Tl*
: -0
S0C1, ‘H.—NH-
3. YRCycHAA BHCIOT) ———— = 10, YECYCHAA KHCIOTA CH,NH,
r'C

I1. [TpuBeauTe MexaHu3M cleayromei peakun (3 6ama).
NaOH, |,

Mpenanan, ———————

H-.0

III. OcymecTsute creayromue npespameHus (7 0aJioB).

| 41 e n AVENLJLAITCLA MmEi Il

2. benzon — ™ Bensalbaniime

IV. YcraHoBute cTpoeHHME COSAMHEHHWS W HAMMUIIWTE JJII HETO BCE yKa3aHHbIe peakuuu (4
Oaa).

‘=% He pearupyer
] H-—MH- ) NaOH, ., _
C4H0 - = CyH N> = C4H g+ N»

e

—F‘\;'_ CLH O eneen (R - 1 i Sl-msovepos
Ni

Pazgea 6.
I. Hamumure peakiuu, Ha30BUTE MONTy4YeHHBIE coequHeHus (6 O6amnoB). [IpuBenure MexaHusm

peakuu Ne 6, 00BSCHUTE BIMSHHE 3aMECTHTENIS B OCH30JIbHOM KOJIBIIE HAa CKOPOCTh PEeaKIuu (4
Oamnna).
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iINH L8 NaN0O, 3 HCI
2 2,

Lou-Jlnsnrpotenzon - o, w-Tonvigine
H.0O : 0-5°C
- = ”N[.:I."fp.l:.'l_l . Ni- S0
2. HaodyTan . 7. Xoopin e HIurinasoHns —
P H.0, 0°C @
NaOH i CH.0H. H
3. 2-]];1‘|‘|‘-n6_\"1';l£14"‘” o 8. Xopin v-MeTHIh e HIULTIA 30 HIE
- e
\ Br- . CuBr. HBr
4. Annimn - 9. Bpomit eHIuHaoHE ——
H-0O t°C
- 0 ®
T T ﬁp X t..;,]]::[j.‘\.il
3. AHIIIRH e 10, Xnopun u-cyvindohemumuaions — =

II. OcymectBute cruenyromme mpeBpamieHus. [Ipemaoxure XUMHUYECKHE PEaKIuu,

MO3BOJIAIOIINE OITBEPAUTH CTPOSHHE MOTYYSHHBIX coeluHeHuH (6 6amioB).
L. I.']Jl:-'l.-'.hl..'il.-'.l - ,L.-J.]I.-'l. DOFL L clvD BFTEd

2o u-Tonveggne — ™ u-HogbenoiiHag KICoTa

III. YcraHoBuTE CTpoeHHE COEIMHEHHUS M HAIUIIMTE JJI HEro BCE yKazaHHble peakuuu (4

Oaa).
L 5]1:4[_ I PUAUTBEOPAC IV B BUOIL, DITTHMCURER k] BIBHL
pneeT (R -rosury panimg
. (CH-CO-00 )
CH N C-H NO
CHal {16, AgOH . ) .
S - = | -[TenTen (NpeHMYILIECTREHHD)

Munu-Tecr
1. TlomkucneHue WM MOJIIETAYMBAHUE PEAKIIMOHHOW CMECH IpH MPOBEIECHUH CHHTE3a
MOYXHO KOHTPOJIMPOBATH:
10 I[BETY MHIMKATOPHON Oymaru
UCTIOJIb30BaHUEM TEPMOMETPA
UCTIOJIb30BaHUEM MOHOMETpA
BBIJICP)KUBAHHEM OIPEICIIEHHOTO BPEMEHH
METOZ0M TOHKOCJIOWHON XpoMaTorpapuu
2. Jlyig u3MeNbYeHUs TBEPABIX BEIIECTB MOXHO HCIIOJIb30BATh:
bappopoByIO CTYNKY C IECTHKOM
KaIuuisip
nepexo
AIJTOHX
koba byH3eHa u Boponka broxHepa
3. Konunueckas xoi0a ¢ OTBOJIOM Ha3bIBACTCS:
kos00i1 bynzena
koJ00i Bropra
XUMHUYECKHM CTaKaHOM
ko100 daBOpCKOTro
konboit Kisiizena
4. Dtepudukanuo B JTa0OPATOPHBIX YCIOBUSIX MOXHO TPOBOJUTH, HUCIONB3Ys
KapOOHOBYIO KHCIIOTY, CIIUPT H:
BOJIOOTHUMAIOIIUI areHT
KaTAINTHYECKOE KOJIUYECTBO LIETIOUN
BOJIy B KAUYECTBE PACTBOPUTEIIS
KaTaJINTHYECKOE KOJINYECTBO aMUHA
M30BITOK HIENOYU
5. Konb6a byH3ena u BopoHka broxHepa mpUMEeHSIIOTCS Mpu:
®  (unbTparyu TBEPIHIX BEUICCTB
O 3KCTPAKIIMU )KHUJIKUX BEIICCTB

O 000 0. 000 0.

o0 0 0

G

00 0
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D peKTU(HKAIMU )KUIKUX BEIIECTB
D TeperoHkKe XKUAKUX BEIIECTB
D OCaXJEHMHU XKHUIKOCTEN
6. K ankuimpyromemy areHTy OTHOCHTCS:
Y AJKWITaJIOreHU]T
aJIKaH
KETOH
aHTUapu] KapOOHOBON KHCIOTHI
XJIOpaHTUAPHUT KapOOHOBOW KUCIIOTHI
7. B KadecTBe alMUIMPYIOIIUX Ar€HTOB ITPUMEHSIOT:
aHTUAPHU]T KapOOHOBOW KUCIIOTHI
aJIKaHbI
KETOHBI
QJIKWJITAJIOT €HU/TBI
pOCThIe 3(HUPHI
8. B kauecTBe JerupaTUpyIOLIEro areHTa UCIoiIb3yoT:
CEPHYIO KUCIIOTY
aJIKaHbl
pOCThIe 3(HUPHI
QJIKWJITAJIOT €HU/TBI
CIIO’KHBIE 2(PUPBI
9. K amudarnueckomy psiry He OTHOCUTCS COCTMHCHHE:
KyMOJI
OyTaH
aleTUIIEH
STHIIEH
JUBUHUII
10. CoenuHeHnsAMH, COAEPKAMUMU APOMATHYECKYIO CUCTEMY SIBIISIFOTCS:
TOJIyOJI
LUKJIOTEKCEH
U30IIPEH
BHUHUJIAIIETUIICH
CTHPOJI
11. Coenunenus, coaepkamue XOTs Obl OJAWH aTOM C HEMOJCIEHHBIMH DJICKTPOHHBIMHU
napamu (HOTI):
& xJIop3TaH
METHJIOBBIN CIIUPT
YKCyCHast KUCJIOTa
OyTaH
OeH3o0I
12. YkaxuTe NpaBUJIbHOE COOTBETCTBUE MPHUPOJBI reTepoaToMa (€ro Ha3BaHMs) M YUCIIA
Heno/ieN€HHbIX 2JeKTpoHHbIX map (HOII) B cocraBe HEWTpalbHBIX MOJIEKYT
OpPraHMYECKOTO COETUHEHMS:
1) Kucmopon
2) Bbpom
3) Asor
BapuaHTbl OTBETOB:

OJTHA HAI
JIBE HOII

TPU HOII
13. TlonoxkuTesbHbIi Y3GHEKT COMPSKEHUsT POABISET (YHKIIMOHAIBHAS TPYIIA B COCTABE

OpTaHHUYCCKOI'0 BCUICCTBA:

0000« 000 0

(C

000 0

0000«

{O00RE

Q [
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Y aHWJIMH

OeH30lHas1 KUCI0Ta

HUTPOOEH301

OeH3AJIBIET U]

3TUNOEH301

14. OtpunaTenbHblii MHAYKTUBHBIN 3¢ (deKT crnocoOHbl TPOSBIATh (DYHKUIHOHAJIbHBIE
IPYMIIBI B COCTABE COSIUHEHHIA:

benon

2-6pommporniaH

] KyMon

beHnuInTHIA

METaHCYJIb(OKUCIOTA

15. PacctaBbTe crnenyronme (QyHKIUMOHANBHBIE I'PYNIbl B MOPSIKE YMEHBIICHUS CHIIbI
AJIEKTPOHOAKIICTITOPHOTO BIIMSHUS HAa apOMAaTHYECKYI0 CHCTEMY B MPOU3BOJIHBIX
OeH3oma:

HUTPO-TPyIIIa

KapOOHMJIbHAS IpyTIIa

000 0

QO00ERE

Hop
16. OguH acUMMETPUYECKMHA aToM yriepojaa (XUpalbHbBIM IEHTP) COICPKHUTCA B
CJIEYIOIINUX COSAUHEHUSX:
& 2-6pomOyTan
~ 2-aMMHOIIPONIaHOBAs KUCIIOTa
OyTtaH
KyMOJI (M30MpONUIOEH301)
STHIIEH
17. PacctaBbpTe cienylOUIMe IPEACTAaBICHHbIE COEAUHEHMSI B CIEAYIOUIEM IOpsIKE: He
COJIEP/KUT aCUMMETPUUYECKOT0 aTOMa YIJIEpOJa — CONEPIKUT OJUH aCUMMETPUYECKHUI
aTOM yriepoja — COAEPKHUT JBa aCUMMETPHUYECKHX aToMa YIjiepoja U MOXKET
CYLIECTBOBaTb B BHUJAE Me30-(QDOpPMBI — COJEPKHUT JBa ACUMMETPHUYECKUX aToma
yTJIEpOaa U MOKET CYLIECTBOBATH B BUJIE UETHIPEX Map IUACTEPEOMEPOB:
2,3-nuOpoMIieHTaH
[IPOIIAHOBAs KUCJIOTA
4] 2,3-nuxnopOyTaH
OyTaH-2-01
18. MoryT cymiecTBOBaTh B BHJE yuc-, mpauc-uzoMepoB (unu Z-,E-) ciepyrommue
COEIMHEHMUS:
& 2-O0yTteH
' 1,2-AMMETUIILMKIIONPONaH
1-6yten
2-meTuin-2-0yTeH
1,1-quMeTHIIUKIONpONaH
19. AnkaHbl MOTYT BCTYNAaTh B PEAKIIHH C:
Y OpOMOM Ha CBETY
O OpOMOM B YETBHIPEXXIJIOPUCTOM YTIEpPOIe
D OpOMOM B IPUCYTCTBHH KE€JIE3HOI0 KaTaau3aTopa
2 OpOMOBOAOPOJIOM
D BOJOW B IPUCYTCTBUH MUHEPAILHON KHUCIOTHI
20. AnkeHsl MOTYT BCTYNIATh B PEAKIIUHU C:
& OpOMOM B UETBIPEXXJIOPUCTOM YTJIEpOJIe
& OGpPOMOBOIOPOJIOM
pa30aBiIeHHON a30THOM KUCJIOTOW IIPU HAarpEBAHUHU U TIOBBIIIEHHOM J1aBJIEHUU
] HUTPYIOILEHU CMECBIO
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(J rajoreHajJkaHaMy B IPUCYTCTBUH KUCJIOT JIptonca
21. AnKHHBI MOTYT BCTYNIATh B PEAKIIUH C:
& BOAOW B IIPUCYTCTBUU COJIEU PTYTHU B KUCJION cperie
~f OpOMOM B YETHIPEXXJIOPUCTOM YTIIEpOJIe
BOJIHBIM PacTBOPOM ILEIOYH NPU HArPEBAaHUU
CIIUPTOBBIM PACTBOPOM LIENOYM IIPU HATPEBAHUH
aHTUAPUIaMU KapOOHOBBIX KUCIIOT B IPUCYTCTBUU KUCIOT JIptonca
22. JIueHOBBIE YTIEBOAOPOABI MOI'YT BCTYNIATH B PEAKIUH C:
OpOMOM B YETHIPEXXJIOPUCTOM YIIIEpoie
raJIOr€HOBOJIOPOJAMHU
CIIUPTAMHU B IIECJIIOYHOU CPEE NIPU HArPEBAHUU U TIOBBILLIEHHOM JABJICHUU
CIIUPTOBBIM PACTBOPOM LIENOYM IIPU HATPEBAHUH
KOHLICHTPUPOBAHHOM CEpPHOM KHUCIIOTOU IIPU HAIrPEBAHUU
23. beH30J1 1 ero rOMOJIOTH MOTYT BCTYNIATh B PEAKIINH C:
XJIOPOM B IIPUCYTCTBUH KEJIE3HOTO KaTaIM3aTopa IpyU HarpeBaHUU
raJIOr€HaJIKaHAaMU B IIPUCYTCTBUM KHUCIIOT JIpronca
OpOMOM B YETHIPEXXJIOPUCTOM YIIIEpOie
BOJHBIM pPaCTBOPOM IIEpMaHraHaTa Kajlus IPU OXJIaXKICHUH
BOJIOM B KUCJIOW CpeJie IIPU HarpeBaHUU.
24. Cmech xI10pohOpM-XJIOPUCTHIN METHUIICH-TUXJIOPITAH MOXKHO Pa3/e/IUTh:
pekTuduKanuen
MepeKpUCTATUTU3AUEN
BO3TOHKOH
HEBO3MOKHO Pa3/CIIUTh
JKCTpaKLMEH
25. Ecnmu pactBopuTenh HE MOAXOAUT JUISI TEPEKPUCTALIM3ANNHN, TO TOI0UPACTCS
HCIIOJb3YETCH:
Y CMECh pacTBOPHUTEIICH
CUCTEMA C BAKYyMOM
BEILIECTBO HE OYMIIAETCS JAHHBIM METOJIOM
CUCTEMA C UHEPTHBIM ra3oM
CUJIMKAreJb
1. Jlns meperoHKH BBICOKOKUIISIIIMX BEIIECTB IPUMEHSAETCS METO!
IepEroHKa MoJi BAKyyMOM
AKCTPAKIUA
MEPEKPUCTATIIA3ALUS
NeperoHKa npu arMoc(hepHOM JIaBICHUU
BBICAKMBAHHE
2. Bo3aymHbli XOJ0JWIBHUK IPUMEHSIOT IIPU:
MIEPErOHKE KUJIKOCTEH, TeMIlepaTypa KUIeHus1 KoTopbix Beime 120-130 °C
pekTH(UKaIuN
¢bunbTpanuu
CyILKe
MEPErOHKE HU3KOKUIISAIIUX KUJIKOCTEN
3. AJIOHX NMPUMEHSETCS MPH cOOpe YCTaHOBKH JUIS:
MIEPErOHKHU
[IEPEKPUCTATUIU3ALUU
¢bunbTpanuu
CYILLIKH
MIEPEOCAKICHUS
4. TleperoHKy c BOASHBIM MAapOM LIE€JIECO00Pa3HO MPOBOAUTH ISl KUAKOCTEH, KOTOPHIE:
Y He CMEIIUBAIOTCS C BOJOH
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CMEIINBAIOTCS C BOAOW B OTHOILIEHUN 1:2
CMEIIHUBAIOTCS C BOJON B OTHOIIEHUH 1:3
B3aUMOJICHCTBYIOT C BOJOH
CMEIIMBAOTCS C BOJIOM B OTHOLIEHUH 1:4
5. JednermaTop UCIONB3YIOT B MpoOIIecce:
(hpakIMOHHON TIEPETOHKH
bunbTpanun
CYILLIKH
IIEPETOHKHU B BaKyyMe
OTTOHKE PAaCTBOPUTEIIS
6. B ciyuae ecniu He0OX0 MO OBICTPO MPOBECTHU MPOLIECC PUIBTPALIH, UCTIONb3YETCS:
¢buIbTpOBaHME MO/ BAKYYMOM
¢ubTpOBaHUE IPU aTMOC(PEPHOM JIaBICHUU
CKJIaayaThil GUIbTP
BOpoHKa broxHepa
¢unbTp loTTa ¢ MaKCUMaJILHBIM pa3MepPOM IOp
7. JlJIs DKCTPaKIUU UCIIOJIB3YIOT:
JEIIUTENIbHYI0 BOPOHKY
XUMHUYECKYIO BOPDOHKY
KareJbHYI0 BOPOHKY
XpoMaTorpaduieckyro KOJIOHKY
KPYTJIOJOHHYIO KOJIOY
8. Ilpum Hammuuu npuMecel TeMieparypa IIaBJIeHNs BEUIECTB BCETa:
HUKE YeM MHJIMBUyaJIbHOTO BEIlleCTBa
paBHa TemIiepaType IUIaBICHHUS MHIMBUYaJIbHOTO BELLIECTBA
BbIIII€ YeM MUHIUBUIYaJIbHOTO BEIECTBA
HE UMEET 3HAUEHUS
U3MEHsETCs B OOJIBIIOM MHTEpBaje TEMIIEpaTyp MPH KaxJI0M 3KCIIEPUMEHTE
9. Orepudukaiuio B 1a00paTOPHBIX YCIOBUAX MOXKHO IPOBOJIUTH, UCHIOJB3YSL:
Hacanky Juna-Crapka
kosi0y byH3ena
Hacanky Kisiizena
KosI0y DpreHmeiiepa
BOpPOHKY BroxHepa
10. IIpu 3HaYUTETHHOM TEIUIOBOM A eKTe peakinu J1adopaTopHas yCTaHOBKA TPEOyeT:
CUCTEMY OXJIAKJICHUS
CUCTEMY MHTEHCHUBHOI'O IIEpEMENINBAHU
WCIIOJIb30BAaHNE AIIPOTOHHBIX PACTBOPUTENIECH
HCII0JIb30BAaHUE HETIOJSIPHBIX PACTBOPUTENEH
CUCTEMY JIONOJTHUTENILHOTO 000TpeBa
11. Ucnionp3oBaHue BOAOCTPYHHOIO HAacoCa MPH BBIIEICHUM KPUCTAIIIMYECKUX BEILIECTB
MO3BOJISET:
Y TPOBOJMUTH (QMIBTPALMUIO B YCKOPEHHOM PEKHME
IIPOBOJIUTh HarpeBaHUE B YCKOPEHHOM pEXUME
ylapuBaTh PaCTBOPUTEIb U3 PEAKIIMOHHONW CMECH
HCIIOJIb30BAaTh JIFOObIE peareHThl
IIPOBOAMTD BBICYIIMBAHUE B YCKOPEHHOM PEKUME
12. Ucnionp30BaHne HU3KOKHIISIIMX aMUHOB B KAUECTBE PEareHTOB TPeOyeT:
JIOTIOJIHUTENBHYIO CUCTEMY OXJIaKAEHUS MPU JO3UPOBKE aMHHA
JIOTIOJTHUTENBHYIO CUCTEMY 000TrpeBa IpH JO3UPOBKE aMUHA
HCII0JIb30BaHUE allPOTOHHBIX PACTBOPUTENEH
WCIIOJIb30BAaHHUE HETIOJISIPHBIX paCTBOPUTENEH
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D MCHOJb30BaHUE KaTaln3aTropa
13. B xadyecTBEe OCYIIUTENS HE UCTIOIB3YETCS:
Y CHHUPT
cynbdaT Maraus
cyabdart HaTpUs
bocpopHbIi aHTUIPUT
€IKUN HaTp
14. 1511 cBA3BIBaHMS XJIOPOBOAOPO/IA MOKHO MCIOIb30BATh:
aMMHBI
KapOOHOBBIE KUCIIOTHI
MUHEPAJILHBIE KUCIIOTHI
pOCThIE F3GUPHI
CIIO’KHBIE 2(PUPBI
15. Iyt onipeiesieHnst mokas3atesst mpeaoMiIeHus (pedpakiium) HCTOIb3yeTCs:
pedpakromerp
AKCUKATOP
TEPMOMETP
MarHMTHas Menlajika
D PpOTalMOHHBIA UCIIAPUTEIH
3.1.2. MeToaguyeckne MaTepHabl, ONpeAe/sIIOIMe MPOoUeAYPbl OLEHMBAHUSA 3HAHHIA,
YMEHHH, HAaBBIKOB M (WJIH) ONBITA [JEATEJbLHOCTH B XOJe¢ TeKYIlero KOHTPOJs
ycneBaeMoCTH
YcTHBIHA 0TBET

OrneHka 3HaHMI mpesnonaraetT audepeHIMpoOBaHHBIN MOAX0 K 00yJaromeMycs, yqeT
€ro MHIMBHyaJbHBIX CHOCOOHOCTEH, CTENeHb YCBOCHHS U CHCTEMAaTU3allui OCHOBHBIX TOHSATHHA
U Kateropui mo aucuuiuinHe. Kpome TOro, omeHWBaeTcs HE TOJBKO TIyOWMHA 3HAHHWM
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE MPAKTUYECKUH MaTepuall.
OneHuBaeTcs KyJabTypa pedH, BllaJicHe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3pEHHs, CaMOCTOSTEeIbHOE O0000IIeHHe MaTepHuala, HCIOJIb30BaHue
npo¢eCCUOHATILHBIX TEPMHUHOB, KyJIbTypa peud, HaBBIKK OPAaTOPCKOro MCKyccTBa. M3noxeHue
Matepuaia 0e3 (pakTHUeCKUX OUIMOOK.

Onenka «omauyHO» CTAaBUTCS B Cilydae, KOTJa MaTepuall M3JIaraercs MCUEpIbIBAOIIE,
MOCIe0BATENbHO, TPAMOTHO M JIOTMYECKH CTPOMHO, MPH STOM pPAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TIOHATHS, HO U aHAJIM3UPYIOTCA TOUYKH 3pPEHUS pa3IMYHbIX aBTOpoB. OOydarouuiics
HE 3aTPYAHSETCS C OTBETOM, COOJIIOIaeT KYJIbTypy PEUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuiicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, 3HaeT MPaKTUYeCKyr 0a3y, HO MpU OTBETE Ha BOIPOC JIOMYCKaeT
HECYIIECTBEHHBIE TIOTPEIIHOCTH.

Ouenka «ydogremeopumenbHoy CTaBUTCS, €cClIU OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalled, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUMPOBKH, HApyIIAeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM MarepHaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3blBAa€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTalue 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HE OTBEeYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

Keiichl (cuTyanum v 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyyaromuiicss JOKEH YMETh BBIJCIUTH OCHOBHBIE TIOJIOKEHUS M3 TEKCTa 3aj]aud,
KOTOpbIE TPEOYIOT aHaIM3a U CIyXaT YCIOBUSIMHU perieHus. VicXoas U3 MOCTaBIEHHOTO BOIpoca
B 3aj/laye, MONBITaThCS MAKCHUMaJbHO TOYHO OINPEAETUTh MPOOJIeMy U COOTBETCTBEHHO PEIIUThH
ee.
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NpaBWIbHO CGHOPMYIMPOBATh U 3alUcaTh BONPOCHl, HayMHasg ¢ Oojee OOMMX U, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanusi — O1ieHKa yUUTHIBAET METOJIBI M CPEJICTBA, UCIIOJIB30BAHHBIE TIPU
pElIeHNU CUTYallMOHHOM, MPOOJIeMHOMN 3aJauH.

OneHka «omauyHO» CTaBUTCA B CiIydae, KOrJa OOy4YaroUIMiics BBIMOJHUI 3a/laHue
(pemmi 3aavy), UCIONbB3YS B MOJHOM 00bEME TEOPETHUECKHE 3HAHUS U MTPAKTUUECKHE HAaBbIKHU,
MOJIy4YeHHBIE B IpoIiecce 00yUYeHusI.

OneHnka «xopouwto» CTaBUTCS, €clii 00yUarOLIUICS B 11€JIOM BBIIIOJIHUI Bce TpeOoBaHUS,
HO HE COBCEM YETKO OIPENENSETCS ONOpa Ha TEOPETHUECKUE IIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YHOU JUTEepaType Mo JAaHHOMY BOIIPOCY.

OneHka «yooeremgopumenbHoy CTaBUTCS, €CIIM 00YUaIOIIUIiCs MOKa3aJl MOJ0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a4a4u.

OneHka «Hey0oei1emeopumenvHoy CTABUTCS, €CIU OOYyYaroIIMHCS HE BBINOJHWI BCE
TpeOoBaHUsI.

HNudopmanmoHHblii NPOEKT (10K ¢ Pe3eHTalueil)

NupopMallnOHHBI NPOEKT — MPOEKT, HAIpPaBICHHbIM Ha CTUMYJIHPOBAHHE Yy4eOHO-
MIO3HABATEJILHON JEATEIbHOCTU CTYJEHTa C BBIPAKEHHOM 3BPUCTHUYECKON HAIPABIEHHOCTBHIO
(mouck, oT6op M cucteMaruzarus HHpopmaiuu 00 00bekTe, 0hOpMIICHHE €€ JIJIs IPE3EHTAINN ).

NHdopMallmOHHbI TPOEKT OTIMYACTCS OT HCCIIEA0BATENBCKOTO TPOEKTa, IOCKOIBbKY
npeAcTaBisieT coboil Takyro (GopMy yueOHO-IIO3HABATEIbHOW JIESTEIbHOCTH, KOTOPas OTIMYAETCs
SPKO BBIPAKEHHOW 3BPUCTUUECKON HANIPABJIEHHOCTHIO.

Kpumepuu oyenusanus - ipu BBICTaBICHUU OLEHKU YYUTHIBAETCS  CaMOCTOSITEIbHBIN
MOUCK, OTOOp M cHucTeMaTH3auus HWHQPOpPMAIMK, pPACKpPBITUE Bompoca (mpobsieMsl),
O3HaKOMJIEHHUE CTYJIEHYECKOW ayAUTOPHUHU € 3TOM MHpopMmaiueil (nmpeacrapieHne nHGopMaIum),
ee aHaJIu3 U 00001eHne, 0hopMIIEHHE, ITOJTHBIE OTBETH HA BOMPOCHI ayIUTOPHH C TIPUMEPAMH.

OueHka «omauuno» CTaBUTCSA B ciyyae, KOrja oO0y4arouiuiicsi MOJHOCTBIO PacKpbIBAET
Bonpoc (mpobiemy), mpeacTaBisgeT HWHGPOPMAIMIO CHCTEMAaTU3MPOBAHO, IOCIEA0BATEIBHO,
JIOTUYHO, B3aHMMOCBSI3aHO, MCIONb3yeT Oosnee 5 NpodecCHOHaIbHBIX TEPMHHOB, LIUPOKO
UCTOJNb3YeT HH(GOpPMAIMOHHBIE TEXHOJIOTUHM, OIIMOKM B HMH(OPMAIMH OTCYTCTBYIOT, JaeT
MIOJIHBIE OTBETHI HA BOIIPOCHI AyJAUTOPHH C IPUMEpPaMHU.

OneHka «xopowio» CTaBUTCA, €CIU OOYYarOIIMUCA pPacKphIBaeT Bompoc (mpobiemy),
npecTaBisieT HHGOPMALUMI0 CUCTEMATU3UPOBAHO, MTOCIIEI0BATENIbHO, JIOTHYHO, B3aUMOCBS3aHO,
ucrnonb3yer  Oomee 2 NpodecCHOHATBHBIX  TEPMHUHOB,  JOCTaTOYHO  HCHOJIb3YET
nH(pOpPMallMOHHbIE TEXHOJIOTHH, JOMyCKaeT He Oosiee 2 OMOOK B M3JI0KEHUH MaTepuaia, JaeT
IIOJIHBIE MJIM YACTHUYHO MOJIHBIE OTBETHI HAa BOIPOCHI Ay IUTOPUH.

Ouenka «ydoeremeopumenvhoy CTaBUTCA, €CIU OOYYarOUIMICs, PAacKpbIBAeT BOIPOC
(mpo6iieMy) He MOJIHOCTBIO, MPEACTABIAECT HHPOPMALIUIO HE CUCTEMAaTH3UPOBAHO U HE COBCEM
MOCNIE0BATENbHO,  HCIIOJIb3YET 1-2  mpodeccuoHANBHBIX  TEPMHHA,  HCIOJIb3YET
MH(POPMALIMOHHBIE TEXHOJIOTHUH, AOMycKaeT 3-4 omMOKM B HM3JIOKEHUM MarepHasa, OTBEYaeT
TOJIKO Ha 3JIEMEHTapHbIE BOIIPOCHI ayAUTOPUU Oe3 TOSICHEHUH.

OneHka «Hey0o81emeopumenvHoy CTaBUTCS, €CIIA BOIIPOC HE PACKPHIT, Mpe/ICTaBICHHAS
uHpopMalus JIOTUYECKHM HE CBfA3aHA, HE MHCIONb3YIOTCS MpodecCHOHAIbHbIE TEPMUHBI,
nomnyckaer 6osiee 4 omMOOK B U3JI0KEHUH MaTepHalia, He OTBEYAeT Ha BONPOCHI Ay TUTOPUH.
TecrupoBanue

SBnsieTcsi OJHUM M3 CPEIACTB KOHTPOJS 3HAHUN OOYyYaroIUXCs IO JUCIMIUIMHE
(Moyr0).

Kpumepuu oyenueanus — npaBUIbHBIN OTBET Ha BOIIPOC

OreHKa «omauyH0oy CTAaBUTCA B CITydae, €Ciu MpaBmiIbHO BhITOTHEHO 90-100% 3amanuii.

Onenka «xopouto» CTaBUTCS, €CIIN IPAaBUIIBHO BbINIOJIHEHO 70-89% 3anaHuii.

Ouenka «yoosnemeopumenbHo» CTaBUTCS B Cly4ae, €Cli MPaBWIbHO BBIMOJHEHO S50-
69% 3ananuil.

OrneHKa «Hey0081emeopumesibHo» CTaBUTCSA, €CIU NPAaBUIBHO BBIMOIHEHO MeHee 50%
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3a/1aHUMN.
KounTtpoJbHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUM MOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JTI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHMs, CaMOCTOsATeNIbHOE 00001IeHne mMaTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKNX OIIHNOOK.

OneHka «omauyH0» CTaBUTCS B Cllydae, KOTJa cOOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYLIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseremeopumenvHo» CTaBUTCS, €CIM OOy4YarOUIMICA OCBOMJI  TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0IMYCKAaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3blBAa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAY aHAIU30M,
apryMeHTaluei 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HE OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHo4HbIe MATEPHAJIBI JIS1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluu
3.2.1. Kpurepum ouleHKM pe3yabTaTOB 00yUeHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00y4YeHMS
OLICHHBAHMA o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTHYHO, TIOCIIEAOBATEIFHO M TPAMOTHO €r0 H3JIaraeT, ONHUPasiCh Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBE CHCTCMHBIX HAYYHBIX 3HAHUH JeiTaeT KBATHU(QHUIMPOBAHHEIC
BBIBOJIbI M 00001IEHNs], CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - oOydJaromuiics yMeeT CcaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npod)eCCHOHANBHBIE  3aJa4ll WM  3aJaHWs, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO M3JIaraTh CBOE pPEIIeHHE, MCIIONb3YS
HAaYYHBIC [TOHATHUS, CChIIAsICh HA HOPMATHBHYIO 0a3y.

Brnaneer: - 00ydaromuiicsl BIaJeeT palMoOHAIBLHBIMA METoJaMu (C HCIIOJIb30BaHHEM
paIMOHATBHBIX METOAUK) PEIICHUS CIOXKHBIX MPO(PECCHOHANBHBIX 3a/ad,
NPe/ICTaBICHHBIX JICTOBBIMH UTPAaMH, KeHCaMHt | T.[I.;

[Ipu pemerny TpoIEMOHCTPHUPOBAI HABBIKA

- BBIJICJICHUS TJIaBHOTO,

- CBS3KOW TEOPETHUSCKUX MOJOKECHHH C TpeOOBAHWSIMH DPYKOBOMISIINX
JIOKYMEHTOB,

- N3JI0’KEHMS MBICITIEH B JIOTHYECKOW I1OCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTEIIFHOTO aHajIu3a (haKThl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIO 3Haer: - o0yuvaromuiicsi TBEpAO YCBOWJI MaTephal, JOCTATOYHO I'PAMOTHO €ro
W3Jaraer, OMUpasch Ha 3HAHUS OCHOBHOHM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHseTcs B (OPMYNIHPOBAHUH KBATU(HUIMPOBAHHBIX BHIBOJOB M
00001IIeHNI, OIlepupyeT KaTeropusiMH W TMOHATHUSAME, HO HE Bcernaa
MIPAaBWIBHO WX BEPU(HUIIUPYET.

Ywmeer: - 00yYalOIIHIiCsl yMEET CaMOCTOSTENLHO 1 B OCHOBHOM NPAaBUIILHO PEIIaTh
yueOHO-IpoecCHOHANIbHBIE 3a/laud WM 33/1aHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JaraTh CBOE pEILICHHE, HE B
MOJHOM MEpPE HCIOJB3Yys HAYYHBIC NOHATHUA U CCHUIKM Ha HOPMATUBHYIO
0asy.

Brnaneer: - O0ydJarouiics B IEJOM BIAJCET PAlMOHATGHBIMA METOAAMH PEIICHHUS
CJIOKHBIX TPO(ECCHOHATBHBIX 3a/1a4, PECTABICHHBIX JISIOBEIMU UTPaMH,
KelicaMu U T.1I.;

[lpn pemeHHH CMOr NPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HaBBIKOB,

- BBIICTICHHUS TIIABHOTO,

- M3JI0XKEHHS MBICIICH B JIOTHYECKOMW MOCIIeI0BATEIbHOCTH,
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- CBS3KH TEOPETHYECKHUX IMOJOXKEHUH C TPeOOBAaHMAMHU PYKOBOMISIINX
JIOKyMEHTOB,

- CaMOCTOSATENBHOTO aHaNu3a (akThl, COOBITHI, SBICHUHN, TIPOIECCOB B HX
B3aMMOCBSI3H U THAICKTHICCKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - o0y4aromuiicss OpHEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
PUTEJIbHO W3J105KEHUU,

- MOKa3bIBaeT HEJAOCTATOYHOCTh 3HAHHMM OCHOBHOM M JOIOJHHUTEIHHOM
JUTEPaTyphl;

- c1abo apryMeHTHPYET HayJHBIE TI0JI0KEHHS,

- IPAKTHYECKH HE CITIOCOOEH CPOPMYINPOBATh BEIBOIBI M 0000IICHNS;

- YACTHYHO BJAJEET CUCTEMOM IMOHSTHIA.

Vwmeer: - 00yJaromuiicss B OCHOBHOM YMEET PEIIUTh y4eOHO-TIPOQeCcCHOHATBHYIO
3aady WK 3aJlaHue, HO JOMYCKaeT ONIMOKH, Cllab0 apryMEHTHPYET CBOE
peuieHue, HeJOCTaTOYHO MCIIONIb3YeT HAy4YHBIE MOHSATHS M PYKOBOJSIIUE
IIOKyMeHTI)I.

Bnaneer: - oOydyarommiics BJaJeeT HEKOTOPHIMH paIlMOHATBHBIMH METOAAMH
pemIeHUsT  CIOXKHBIX  NPO(EecCHOHANBHBIX  3a7ad, IPEACTaBICHHBIX
JICIIOBBIMH UTpaMH, KeHcaMu U T.11.;

IIpu pemenun NpoaeMOHCTPUPOBAT HEJOCTATOUHOCTh HAaBBIKOB

- BBIJICJICHMSI TJIAaBHOTO,

- U3JI0’KCHHS MBICIICH B JIOTHUECKOM MOCIEA0BATCIIBHOCTH,

- CBS3KM TCOPETUYECKUX TMOJOXKCHUN C TPCOOBAHHUSIMHU PYKOBOJSIINX
JIOKYMEHTOB,

- CaMOCTOSTEILHOTO aHanu3a (akThl, COOBITHIA, SBICHUM, MPOIIECCOB B MX
B3aMMOCBSI3U M TUAICKTHUECKOM Pa3BUTHH.

HEYJOBJIETBO- 3Haer: - 00ydaroIHiics He yCBOWII 3HAYUTENFHON YacTH MaTepHaa,;
PUTEJIBHO - HE MOKET apryMEHTUPOBATh HAy4YHBIE [10JIOKECHUS;

- He (OPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIaJIceT CUCTEMOM IOHATHUH.

Ywmeer: o0ydJaroluiics He IMoKa3ajl YMEHHe pellaTh y4eOHO-IpodeccHOHAIBHYIO
33124y WM 3aJIaHHe.
Brageer: HE BBINIOJIHEHB! TPEOOBaHMS, IPEIbABISEMbIC K HAaBBIKAM, OIICHHBACMBIM

«YAOBJICTBOPUTCIILHO».

3.2.2. KoHTpOJIbHBIC 3alaHUs H/WJIHM MHbIC MaTepHaJbl 1Jisl IPOBEeJCHUS NMPOMEKYTOYHOH
arrecTanuu
Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BApMAHTbI TECTA)

1.
2.
3.

W

= o

1.
. Quensr. T'omonormueckuit  psig.  Knaccudukamus — ankaawmeHoB. Homenkmatypa.

13.

OcHOBHBIE MOJOXKEHHUS TEOPUH CTPOEHUS OpraHnyeckux coeannenuit A.M. bytneposa.
XapakTepuCcTUKa KOBAJICHTHBIX CBsI3€il B OpraHUMYeCKUX COEAUHEHUSX (- U Tr).
XapakTepuCTUKN OJWHAPHOM, NBOMHOM M TPOMHOWM CBSI3€W: JUIMHA, HANpPABICHHE B
MIPOCTPAHCTBE, BAJICHTHBIE YIJIbl, pEaKIIMOHHAS CHOCOOHOCTb.

Tunsl rubpuauzanuu atoma yriepoja (sp3, sp2 U sp) Ha MpUMEpe METaHa, STUIICHA U
aleTuIcHa.

I'omonorunueckuit pspg ankanos. Ctpoenue. M3omepusi. Homenknarypa.

XHWMHUYECKHE CBOICTBAa aJKaHOB: TaJOr€HUpPOBAaHUE, HUTPOBAHME; PAJUKAIbHBIN
MEXaHU3M pEAKIUU 3aMEIICHMs, LENHbIE pEeaKIMH, OKHUCIIEHHWE, IETUIAPUpPOBAHUE,
IIPEBPALLCHUS IIPU BBICOKUX TEMIIEpaTypax.

I'omonornuecknii psg ankeHoB. M3oMepus: CTpyKTypHas U TEOMETPUYECKAsL.
DJEKTPOHHOE CTPOEHUE aIKeHOB. HOMeHKIIaTypa ajkeHOB.

CriocoObl TTOTyYeHUS aJTKEHOB.

. XUMHUYECKHE CBOMCTBA aJKEHOB. O6H_[a$[ XapaKTCPUCTHUKA. Peakiiun MIPpUCOCAUHCHUH.

[IpaBuo MapkoBHUKOBA.
XUMHYECKHEe CBOMCTBA anKkeHOB: Peakunu oxkucinenus. [lonumepusanus aakeHOB.

N3omepusa. YrmeBomopoasl C  CONPSDKCHHBIMM — JBOMHBIMM  CBs3saMu. IIpupona
COTPSKEHHUS.

OcoOeHHOCTH ~ XMMHYECKOTO  MOBEACHHMS  CONPSIKEHHBIX  JMEHOB.  Peakuun
MOJIMMEPU3ALMHU U CcOoNoauMepu3anni. HaTypalbHBINA U CHHTETUYECKNN KaydyK.
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14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.
29.

30.

31.

32.

33.

34.
35.
36.
37.

38.

Anuuukianueckue — yrieBojpoponsl.  Knaccudukamus, u3oMepus, HOMEHKIATypa.
[{uknoankaHbl, UKIOATKEHBI, IUKIOaIKagueHbl. CrocoObl mosydenus. dusznueckue
cBoiicTBa. CTpoeHHEe, XUMUYECKNE CBOMCTBA U IPUMEHEHUE.

Anxunsl: ['omonornuecknii psaa. M3omepus. Homenknarypa.

DNEKTPOHHOE CTPOEHUE AIKMHOB. [loyueHne aneTnineHoBbIX yIriaeBOI0POAOB.

Crioco0bl MoJTydeHus aleTHIICHa.

XuMHUECKUue CBOHCTBAa ankvHOB. OOmIas XapakTepucTuka. Peakuuu npucoennHeHHs,
MTOJIMMEPU3ALIH, 3aMEILICHHUS.

CoBpeMeHHbIE  TpEACTaBICHUS 00  JJIEKTPOHHOM  CTPOCHHUM  apOMaTHYECKHX
yrIIeBoI0poI0B. ["'omosornueckuii psn 6enzona. M3omepus. Homenkmnarypa.
XUMHUUECKUE CBOMCTBA apOMaTHUYECKHUX YIIIEBOI0pOo10B. O01I1asi XapaKTepUCTHKA.
ApomMaTtudeckue yrieBoAopoasl: Peakiuu 31aeKTpoQUIBLHOTO 3aMelleHuss U UuX
MexaHu3M. [IpaBuna opHeHTalMM NpH SNIEKTPOPUILHOM 3aMEIIEHHMH B OCH30JIbHOM
sanpe.

ApomaTHueckue yrieBoaopoabl: Peakiun npucoenuHenus. OkuciaeHue OeH3071a U ero
TOMOJIOTOB.

3aMelleHHbIe NMPOU3BOAHBIE OCH30JIa B peakuusax 3amerieHus. [IpaBuia opHeHTAIHH.
OpuenranTsl | u Il pona (Ha mpumepe XJIOpUPOBAHUS TOTYOJIa U OEH30MHON KHUCIOTHI).
Knaccudpukanus amuparudeckux cnuptoB. OgHoaTOMHBIE cnupThl. Kitaccuduxanms,
M30MepHs, HOMEHKIIATypa.

Amudarnueckue cnuptbl: CriocoObl monydeHus. Pusmueckue cBoiicTBa. BomopoaHas
CBA3b. XMMUYECKHE CBOWCTBA.

XUMHUYECKUE CBOMCTBA MPEACIIBHBIX OJJHOATOMHBIX CIIUPTOB.

Mmuoroaromubsie cnupthl. Kmaccudukamus. Mzomepus. Homenkmarypa. CrmocoOsl
noiy4yeHus. OcoOEHHOCTH XUMHUECKUX CBOMCTB. DTUIICHIJIMKOIb. | THLIepHH.

®enonbl. CTpoeHUEe U XUMHUYECKHE CBOMCTBA (PEHOIIOB.

Ctpoenue, n30MepHs 1 HOMEHKJIATypa albJAeTHI0B U KeTOHOB. CTpoeHne KapOOHUIILHOM
rpynnbsl. CriocoObl OMyueHust

Anpaeruapl U KETOHBI: XMMHUYECKUE CBOWMCTBA. Peakiuy mpucoeIuHEeHUs MO JBONWHOU
CBA3M KapOOHWJIBHON TpyNIbl, pEaKIUH 3aMelleHHs] KapOOHWIBHOTO KHCIOpO/a.
OxucieHne anpJerui0B U KETOHOB. KauecTBEHHbIE PEaKIMKM Ha aJbJIETHIHYI0 IPYIILY.
Anp105IbHAsA U KPOTOHOBAsS! KOHACHCALUSI.

Knaccudukanuss kapOOHOBBIX KHCIOT. M30oMepus M HOMEHKJIATypa OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. ALIMIIbHBIE panukaisl. [Ipupona kapOOKCUIBHOM MPyIIIBL.
CrniocoObl mostydeHust KUcior. du3nueckue CBOMCTBA. XUMHUECKUEe cBOMCTBa. OOImas
xapakrepuctuka. KucnotHocts. UnayktuBHbIi 3¢ dekt u cuna kuciaor. O6pa3oBaHue
COJIEH.

[Tommydyenue u cBoiicTBa (PYHKIIMOHAIBHBIX MPOU3BOAHBIX KHUCIIOT: TajJOreHaHTUAPUIIOB,
aHTUIPUJIOB, CIIOXKHBIX 3(UPOB, ambAETHIOB W HUTPUIOB. MeXaHM3M peaKlIuu
stepudukanmy. Beiciive xxupHble KUCIOTH. MbLia.

IIpocteie u cnoxuHble 3¢upbl. CTpoeHHue, (GHU3UUECKHE CBOMCTBA, CKIOHHOCTh K
TUAPOIIHN3Y.

Kucnotsl B cocraBe XKUpOB. 3aBUCHUMOCTb KOHCHUCTEHLIMHM YXUpPAa OT €ro CTPOCHHS.
[IpuBecTr npuMepsl )KUPOB U Macell.

XHUMHYECKUE CBOMCTBA KUPOB: IIEIOYHON TMAPOJIN3, THIPOTr€HU3ALUsA, OKUCIICHHE.
Hutpocoennnennsa. M3omepusa n HomeHknatypa. Ctpoenue Hutporpynnsl. Ilomydyenue
HUTpocoenuHeHud. HuTpoBanue yriaeBogopoJoB B ra3oBoil ¢dasze. HutpoBanue
OCH30JILHOTO sI/Ipa.

Hutpocoenunennsa: Xumudeckue cpoiicTBa. BoccranosieHue. JlelicTBue Ienoden Ha
IIEPBUYHBIE W BTOPWUYHBIE HUTpocoeAuHeHus. Taytomepus. JleiicTBue a30THCTOU
KHCJIOTBI HA HUTPOCOEIMHEHU. Peakus ¢ anpaerujaMu.
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39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

Awmunsl. Ctpoenue, nzomepus, kinaccudukanus. Homenknarypa. CrnocoObl mogydeHus
aMHUHOB U3 TaJIOr€HIIPOU3BO/IHBIX, BOCCTAHOBJICHUEM HUTPOCOECTUHEHHUI U HUTPUJIOB.
AmMunbl. Xumudeckue cBoiictBa. (OcHOBHOCT, aMuHOB. (Opa3oBaHHME COJEH,
AIKWIMPOBAaHKE, al[MJINPOBAHUE, IEUCTBUE a30TUCTON KHCIOTHI.

41.Amunbl.  Krnaccudukanusi, uzomepusi, HoMmeHkiatypa. CnocoObl MOTy4YEHHS.
duznueckue cBOMCTBA. BHyTpeHHME COMH, TUTIONAPHBIA HOH. XUMUYECKHAE CBOMCTBA.
Oxcukucnotel. Knaccudukanus, wnzomepusi, HoMmeHkiarypa. CrocoObl MHOJTyYeHHS.
®u3nYecKre CBOMCTBA. XUMHUYECKHE CBOMCTBA. ONTHYECKask H30MEPHS.

VYrineBoapl.  XMMHMUYECKHE  CBOMCTBA:  BOCCTAaHOBJIEHUE,  OKUCJIEHHME,  PEAKLUH
AJIIKWJIMPOBAHUSA U al[UIMPOBAHUSI, CIUPTOBOE OpOXKEHHE.

VYraesoasl. Knaccudukanus yrineBojos. Kiaccudukamms monocaxapuaoB. CTpoeHHe.
Crepeonzomepus. [lomydyenne MOHOCaxapuI0B.

Jucaxapuebl. Crpoenue. I'maponus. BoccranasnuBaromuecs u
HEBOCCTaHaBIIMBaroLMecs aucaxapuael. Caxaposa.

Bunsl knaccudukanum noaucaxapuaoB. Baxkneilue npenctaBuTent, UX CTpOSHHUE.
O6mas dhopmyna nonucaxapuaoB. Kpaxman u nemtonosa. Pacnpoctpanenue B mpupo/e.
Crpoenue monekysbl kpaxmana. [IpogykTsl ruaponusa Kkpaxmana.

CrpoeHne MOJEKydbl ILEJUTIOJI03bl. XHMMHUYECKHe cBoiicTBa. Hurtponemnronoza u ee
IIPAKTUYECKOE IPUMEHEHHUE.

l'upponn3 kpaxMaiza ©  UEJUT0I03bl.  [IpOAYKTHI  HEMOJNHOTO TUAPONIN3A, UX
HCIIOJIb30BaHUE.

AnudaTtnueckre aMuHOKapOOHOBBIE KUCIIOTHI: KllacCU(pUKalus, HOMEHKIIaTypa. Peakimu
110 AMHHO- U KapOOKCUIILHOM IpyIIaM.

benku. Knaccudukanusa. CrpoeHue OenkoB: NepBUYHAS, BTOPUYHAS M TpPETHYHAA
cTpykTypa. JleHnaryparnus Genka. 3HaueHne OENKOB.

Crpoenue OenKOBOM MOJIEKYJbl: NMEpBUYHAs, BTOPUYHAS, TPETUYHAs W YETBEPTHUHAs
CTpYKTypbl Oenka. Tumel cBsi3eil, oTBeuvaromMx 3a (OpPMUPOBAHHE BTOPUYHOH U
TPETUYHOM CTPYKTYpHI O€TKa.

XuMHUecKkue CcBoicTBa OenkoB: amMQoTepHOCTh, Tuaponu3 (tumsl). KauecTBeHHOE
oTpesieNieHue apOMaTUYECKUX sIJIep, Cepbl U MENTUTHOM CBS3H.

Jenatypanus 6enkoB. M3oanekTpudeckas Touka Oenka. CBOHCTBa Oenka B 3TOM TOUKe.
Jlumuner.  Knaccudukanus. Ilpocteie  nunuasl. Kupsl u  macna.  U3omepus,
HOMeHKJaTypa. OCHOBHbIE (PU3UKO-XUMHUYECKHUE XapaKTEPUCTUKU

Jlunuael. XuMudeckue CBOMCTBA: OMBUICHHE, TTepedTepUUKAIIHS, AIIKOTOJIN3, alluA0TU3,
ruzporenusanusa. OKUCIUTENbHAS I0PYa )KUPOB.

TexkcTbl MP00JIEMHO-AHAJIMTHYECKHUX U (MJTH) IPAKTHYECKHUX YU4eOHO-IPOeCcCHOHATBHBIX

3agav

Bonpoc Nel.
3ajaHue: 3aKOHYUTE YPAaBHEHMsI peaklMil, JalWTe Ha3BaHMs IOJYyYEHHBIM COEIMHEHUSIM, IS
MPOIYKTOB PEAKIINiA, 0003HAYCHHBIX * MPUBEIUTE CTEPCOXUMUYECKUIA PE3yIbTaT.

1. DTunmarsuioan CH,CO

C,H.O
2.MetunMarauiionus —25—i

areT H
3. 3THHMarHHﬁ6p0MHH% —2&

@

s HCI

DTaHayb H
4- derunMarauHGPOMUL e 2&

CH
5. BytumnmuTnii _Q‘%

TecroBrlil popmar:

_ . L) npomi,
OV THIIHTHI

1)

eee HCl

2)oyTanon
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+ JIutnesas conb 3-MeTHnrekc-4-uH-3-omna
3-MmeTurexkc-4-uH-3-01
3-MeTHITenTaH-3-0J1

JIutneBas conb 3-MEeTHITENTaH-3-0J1a
3-MeTHIrekc-4-eH-2-0J1

2-xnop N N-momumpnoan- 1 vt —AaOH ?IOH
2) H,O/aneron
+ 2-(IMATUIIAMUHO)IpONaH- 1 -0
2-(3THIaMUHO)TponaH- 1 -0
2-(aMATUIAMHHO))IponaH-2-0J1
1-(auATUIAMHIHO )IponIaH-2-071
1-(TuATHIIAMIHO )TTpOTIaH-3-0J1
3-( Ay THIAaMHHO Jipe Ho Mﬁ M
3) ¥ 170°C
+ (4-(nudTHIIAMUHO)-2-TUAPOKCU D eHIIT ) DSHUITKETOH
+ 3-(muyTHiTaMuHO ) heHmT OeH30aT

(2-(mudTHIIAMUHO )-4-TUApOKCU B eHIIT ) D SHUITKETOH
(4-(mATHIAMHUHO )-2-THAPOKCU(ESHIIT ) OEH3MIIKETOH
3-(amaTHIAMHIHO )OCH3 T OCH30aT

" f15.351?]'—3-Gpmt-.‘a-.*-tu"['][;]]h:]['['u][%I’" é;‘T:I:TE] ERISE
+ (2R,3R)-3-meTunneTan-2-0
+ (2S,3R)-2-a3u10-3-MEeTHIITICHTAH

(2R,3R)-2-a3un0-3-MeTUINICHTaH
(25,3R)-3-MeTunneran-2-0
(2R,3S)-3-MeTunmeTaH-2-0J
Bonpoc Ne2.

3ajaHue: HaMUIINTE MEXaHU3Mbl peaklWid, [UIsi peaknuii 00O03HaueHHBIX * mpuUBeIUTE
CTEPEOXUMUYECKHUI pe3yIIbTaT.

NaO
1.%(5)-2-bpomGyTan _NaoH,

H,O
NaOH, H,O
2.n-Hurpoxnopdenson

t°cC
KBr
3-1-Tlponanon —O>H S0 00
2 it} g

SOCL
4. 'rRJ—Z—l'[eHTaHonW

* SOC
5. I e
2" (S)-2-TlenTanon IILI[)I»I,'LIII-I,t!E,
TecroBrlil popmar:

1. BriOepute Bce BepHbI€ YTBEPKICHHS, XapaKTEPU3YIOIIME MEXaHU3M MPETOKEHHON
peaxkuu.

STaHO1

Lluk1orekcanon »
NaOH

Howmep oTBeTa OTBET

+ B nanHOM peakuu IeHCTBUEM KaTaIW3aTOPa aKTUBUPOBaH
HYKJICO(hUI

+ Pe3ynpTaTom npucoeInHEHUs OJHOTO MOJIb CIIUPTA ABJISAETCS
0JTyalleTaab, KOTOPbIil HE MOXKET OBITH Jajiee MPEeBpalléH B aleTalb,
ITOCKOJIBKY THIPOKCH/I-MOH SIBISIETCS «IUIOXON» YXOZISIIEH Ipynnon
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+ CKOpOCTBAMMUTHUPYIOIIEH CTaiuel SBIAETCS MPUCOETMHEHUE
ATOKCHJI-MOHA K KapOOHWJILHOM Tpynie cyocTpaTa

B nanno# peakuuu AEHCTBUEM KaTaau3aTopa aKTUBUPOBAH aTOM
yraepoaa KapOOHUIBHOM MPYIIIbI

Pe3ynbratoMm nmpucoerHeHHs OJJHOTO MOJIb CITUPTA SIBIISETCA
MoJTyareTaib, KOTOPbIi 3aTeM JIerko JaéT KapOOKaTHOH,
CTaOMIM3UPOBAHHBIN PE30HAHCOM, K KOTOPOMY H IPOUCXOTUT
MIPUCOETMHEHNE BTOPOTO MOJIb CIIMPTA

Pesynbratom mpucoenrHeHHs OJJHOTO MOJIb CITUPTA SIBISETCSA
MOJTyaleTaib, KOTOPbIil He MOXKET OBITh J1ajiee MpeBpalléH B aleTab,
MTOCKOJIbKY OTCYTCTBYET TOJBUKHBIN TIPOTOH, KOTOPBIH MOT OBIOBITH
OTILEIJIEH THAPOKCUI-HOHOM

2. BriOepute Bce BepHBIE YTBEPXKACHHUS, XapaKTCPU3YIOIIME MEXaHWU3M TPEIJI0KCHHON
peaKkiuu.

OeH3ALICTIL
AlICTOH -
MNaOH

Homep oTBeTa OTBET

+ OT0 MEXaHU3M aJIbJI0JIbHO-KPOTOHOBOM KOHJEHCALIUU

+ Posb ruipokcuia B OTIIEIUIEHUH TPOTOHA OT METUJIEHOBOM TPYIIIBI
+ [TpoaykT peakuuu AMOEH3aIbaETOH

[TpoaykT peakuuu 2-peHunnponan-2-oa

Posb ruspokcuia B IprCOeIMHEHUN THAPOKCUTPYTINTHI K KETO-TPYIITIEe
Oto mexanus3m KisiizeHa

DTO MEXaHU3M 00pa30BaHUs alleTale 1 KeTaunei

3.Boibepute Bce BepHBIE YTBEPKACHHS, XapaKTCPU3YIONIUE MEXaHU3M TPEI0KCHHON
peaKIiu.

NaOH (konu)
benzaaberin -
Homep | orBer
0TBeTa
+ Posp ménoun B mprucoeAMHEHUN THIPOKCHUI-MOHA K KAPOOHUIBLHOMN TpymIe
+ Craaus TUCIPOITOPIMOHUPOBAHUS — TO TIepeava THAPUI-HOHA KO BTOPOi
MOJICKYJIe O€H3aJIbJICTHIA M €0 MPUCOSANHEHNE K KapOOHUILHOM IPYIIIe
+ ITpoyKTHI peakIy HaTpHeBask COJIb OCH30HHOM KMCIOTHI M OCH3UIOBBIN CIIHPT

[TpoxykThl peakunu OeH30iHAsE KUCIOTa U PeHUIMETAHOI

Posb €104 B OTIIETUIEHUH MTOABUYKHOTO IIPOTOHA OT allbJerua ¢ 00pa3oBaHUEM
€HOJIAT-NOHA

Cranus AMCTIPONOPIIMOHUPOBAHUS — ATO OTILEIUIEHUE TPOTOHA OT KPAaOOHMIIBHOM
rpynmbl OeH3aJIbIET U1, IPUBOSILEE K €€ TUCIPOIIOPLUU C BO3MOKHOCTBIO
IIOCJIEIYIOLErO MPUCOCAVHEHHS K HEH MOJIEKYJIBI BOJIbI

Tonbko anpaeruapl, KOTOpPbIE MOTYT C()OPMUPOBATH EHOJIAT UOH, MOABEPIratoTCs
peakiuu Kanuuiapo.

1. VYkaxure Bce NpaBWIbHbIE (PparMeHTHl U NPOIAYKTHI, U3 KOTOPBIX COCTAaBJIAETCS CXeMa
MEXaHU3Ma MPEICTAaBICHHON pEeaKIUu:

A THI IO PH]

bensunosnit cnnpr
t

| Homep oTBeTa | OtBer
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- — —
+ )ClL : O:b j\ . [|’h
. ) " @ HyC s
He e ®: HeT on
+ . l.:J'll N
o
.. CH-Ph _HCl o _~CHPh
o G H;C 0
0 [0 0®
M ] Jeat :
: e ® - + il
H;C 1 H.C |
CH
I 0® ] Pl i
1
J@ B ‘ ‘ T J —_— ._JJ\- /CH 1Ph
H-C H.C ‘e HC (f@‘_}
| CH OH g
E .0 T0
: FCl
- ACH P ——s .. ~CHPh
e Yo na HCT O
H

2. VYkaxuTe Bce MpaBUiIbHbIE (parMEHTbl M MPOAYKTHI, U3 KOTOPBIX COCTaBIISIETCS CXEMa
MEXaHU3Ma MPECTaBICHHON peaKIUu:

ipenon
ALETIXIOPH] -

NaOH. ¢
Homep orBeta | OTBeT
+ - ) —

O ok tof O
)L o ) - )\ oo —
T @ -
HyC cl e ® H: ™ Ok

:Cil—l + NaOH —0
_ \_
T 5o o
)J\ . T | () ~—t— “ + :.(_T](?
H;C EJ B H.C | s
) CH
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) Pho ooy — .. _Ph
I —— e 7
D ok C
H,C 0 HsC 0
CH;4
Q- W O
‘ClE . NaOH
. --/Ph_ . . /_/P]'l
H5C (f@ - NaCl. H;C O
1 -H-0
T e L=
0: 10 ¥ FO .
)L - )\  Ph—OH —
H,C Q1 e @ H;C I’
; 0 ¢ ® 0
S| AU NaOH
. "Ph —""]\_J al .. _~Ph
H:C7 L) oo HC O
01

Bonpoc Nes.
3amaHue: OCyIIECTBUTE MPEBPAICHHS, UCIIONIB3YS TOJIBKO HEOPTaHHYECKUE PEareHTHI.

L.BeH30m n MeTaH ——— GepsanbaH g (63 HAH HITHH)

D - )
< OTHIACH — = |-OyTaHoJ (IIPUMEHHTE peakuuto [ puHbapa)

3 Tonyon ——m (peHHITYKCYCHAsS KHCIOTA

4:3THIeH — STiI0BbIIl pup U-ataHuHA (2-aMHHOIIPONAHOBOH KHCIIOTHI)

5-benzon —® qqununosad (1,6-rekcaiHoBas) KHCJI0Ta

Tecmoeswtii hopmam:

1. Vkaxure NpaBUIBHYI0  IOCIEA0BAaTEIbHOCTh CTaAMi, IO3BOJSIOLUIYI0 OCYIIECTBUTH
yKa3aHHOE IIpeBpallleHre HaumOoJiee paluOHAIBHBIM CHOCOOOM (C MHUHHUMAJIBHBIM KOJI-BOM
MOOOYHBIX MPOAYKTOB U C MHUHUMAIBHBIM YHCIOM CTaauii): 2-peHunmaetun xjopua— N-
OCH3UJIIIPOIIaH- 1 -aMUH

BapuaHnTbsl 0TBETOB

1) B3auMozeiicTBIE HCXOJHOTO XJIOPAHTUAPUIA C aMMUAKOM B IIUPUIMHE

2) B3aMOJIEIICTBHE MOJIYYEHHOTO C OPOMOM B MPUCYTCTBUH 4-X SKBUBAJICHTOB
ruapokcuaa Hatpus npu 0°C Ha IepBOii CTaluy, ¢ TIOCIEAYIONINM HarpeBaem
peakumonHoi maccsl 10 70°C

3) B3auMoOeCTBHE MOJIyYEHHOTO C ITPOIMaHaleM B 3TUIOBOM CIIMPTE MPU HArpeBaHUU
4) BOCCTaHOBJICHHE MOJYYEHHOTO Ha MPEAbIAYIIEeH CTaauu TeTparuapodopaTom
HATpHUs B STWJIOBOM CIIUPTE

1) B3anMoeiicTBHE UCXOHOTO XJIOPAHTUAPUIA C AMMUAKOM B IIHUPUITHE

2) BOCCTaHOBJICHHE MOJIYYEHHOI'O Ha NMPEeAbIAYILIEH cTa U alFOMOTUIPHUIOM JINTHUS B
TeTparuapodypane ¢ MocaeayOINM IOJKUCIEHUEM B BOJHOM PacTBOpE

3) B3auMOECTBHE MOJIyYEHHOTO C IIPOIaHajIeM B TUMETHI(PopMaMuie Ipu
HarpeBaHUU

4) BOCCTaHOBJICHHE TTOJTYYEHHOTO Ha MPEIbIAYIIEH CTaAlul TETPAaruapooopaTomM
HaTpHsl B STUWIOBOM CIIUPTE

+
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1) B3ammopeiicTBue ucxoauoro xiopanruapuaa LiAIH(t-Buo); ¢ mocnegyromum
MTOJKUCIICHUEM B BOJTHOM PacTBOPE

2) B3auMoJeiicTBHE MOIYYEHHOTO C 1-IponuiaMuHOM

3) BOoCcCTaHOBJICHUE TIOJIYYCHHOTO HA MPEIBIAYINCH CTauu TeTparuapodopaTom
HATPHs B STUIOBOM CITUPTE

1) B3aumoJeiicTBUE UCXOHOTO C 1-MPONMIaMUHOM B IUPHUIUHE
2) KMCIIOTHBIM TUAPOJIN3 MTOJyYEHHOT'O IIpY HarpeBaHUU
3) B3auMoJieicTBUE MOJIYyYEHHOIO C THIPOKCHUIIOM HATPHsI B BOJHOM PAacTBOpe

2.  Ykaxure MMPaBUJIBHYIO TOCJICAOBATCIIbBHOCTD CTaI[I/II;'I, MO3BOAIOMIYIO  OCYHICCTBUTDH
YKa3aHHOC IIPEBPAICHUC Hauboee paunOHaJIbHBIM CIocoooM (C MHHUMAJIBHBIM KOJI-BOM
MOOOYHBIX MPOAYKTOB M C MUHUMAJIbHBIM YHCJIOM CTaI[I/If/'I)I HpOHaH-l-OJI —3THJIAMHUH

BapI/IaHTBI OTBCTOB

+

1) oxucieHrne UCXOAHOI0 IEPMaHraHaTOM Kajus B KUCIIOHN cpefie

2) B3auMo/JIeiicTBHE MOIY4YEHHOIO C MeHTaxaopuaoM pochopa

3) B3auMOeMCTBHE MOJIyYEHHOTO C U30BITKOM aMMHaKa

4) B3auMmoJieiicTBHE MOITYYEHHOr0 ¢ OPOMOM B IPUCYTCTBUH 4-X SKBHBAJICHTOB
THIPOKCHU/Ia HATPHSI

1) okuceHre, MOJIy4YeHHOTO Ha MpeapIayIieit craaun xiaopxpomarom nupuauna (PCC)
B IMMETHIIKapOOHaTe

2) B3aMOJICICTBHE MOJIYYEHHOTO C aMMHAaKOM

3) BOCCTaHOBJICHHUE MOJIYYEHHOTO Ha MPEABIAYIIECH CTaIuH aTFOMOTHIPUIOM JIUTHS B
TeTparuapodypaHe ¢ MOCIAEAYIOMKM MOJIKUCIEHUEM B BOJTHOM PacTBOpe

1) B3aumojeiicTBHE HCXOJHOTO C OPOMHIOM KaJIHsl B IPUCYTCTBUU CEPHOM KHCIOTHI
IIPY HarpEeBaHUH

2) B3auMOJIeiCTBHE TIOTYYEHHOTO C HUTPUTOM HATpUs B TUMETUI(OPMAMHUIE IIPH
HarpeBaHuU

3) BOCCTaHOBJICHHUE MOJIYYEHHOTO Ha MIPEABIAYIIEH CTaIUH KEJIe30M B COJISTHON
KHCJIOTE C MOCIEAYIOUIMM B3aUMOIEHCTBUEM C THAPOKCUAOM HATPUS B BOJHOM
pacTBope

1) oxucieHrne UCXOAHOTO IEPMaHraHaTOM Kajus B KUCIIOHN cpefie

2) B3aUMOJICHCTBUE MOJYYEHHOTO C THOHWIXJIOPUAOM B MUPUIUHE

3) B3auMOEMCTBHE MOyYEHHOTO C U30BITKOM aMMHaKa

4) BOCCTaHOBJICHHE MTOJIYYEHHOTO Ha MPEIbIAYIIEH CTaAuK allFOMOTHUAPHUIOM JIUTHS B
terparuapodypaHe ¢ MOCIEAYIOIUM MOJIKUCISHUEM B BOJTHOM PacTBOpe

1

AHHIMH

(CH,CO)0 Br, H,0 |. NaNO,. 3HCL 0 °C
| = 2 = 3 = 4
CH3COOH NaOH. ¢ 2. CusBra 17

Homep BemecTBa CTpyKkTypa Beuecrsa

1

AneTaHumng

4-bpoMalieTaHUIU T

4-bpomaHWINH

2
3
4

1,4-JInbpomOeH301

3-bpomanieranmimg

3-I'unpokcuaneTaHuInI

Denon

) ‘ 5 Us(CN A H,O
HurpoGenzon DFe+ HCL p  NaNOy 5 Cuw(CN)y 3 ————= 4
) 2)NaOH. H,0  3HCL 0-5 °C H,S0,, ¢
Homep BemecTsa CTpyKTypa BeuecTsa
1 AHWINH
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2 benzonauazonnii xjaopujg
3 benzonuTpui
4 ben3oiiHas kucnora
benznnamun
Tonyon
A3o00eH301
Hirodersoy L Fe ™ HC] Bry NaNO, H:PO,
urpobenso] ———= 1 —— == 2 —
3 2) NaOH. H-,O H-O 3HCL0-5"°
Homep BemecTBa CTpyKkTypa Bemnecrsa
1 AHuInH
2 2,4,6-TpubpoMaHMINH
3 2,4,6-TpubpoMOeH30IAMa30HUN XJIOPH]T
4 1,3,5-Tpubpombenson
AHWIVH THAPOXJOPHUT
4-bpoMaHWIUH
4-bpoMOeH30J1IMa30HUN XJIOPH]T
Bonpoc Ne4.

33,[[3.HI/IGZ YCTaHOBUTE CTPOCHUC COCAUHCHU A, HAITUINNTC YKa3aHHBIC PCAKIINH.

1. C;H,0 —

ONTHYSCKH
AKTHBHO

2. CgH,,NO

OITHHCCK
ARTHRHO

CH‘EMgl CH4T

¥ 14T peakuio cepeGpaHOTo 3epKaia

Coe
C ,CHC-PPh.
30011?'(‘ C;H,00 H,CHC_FPh = 00pa3yeTes alkeH

NH,OH LAl ]
—»C;H,;,NO TIJF C;HN (s)-kongurypanus

NBCI;;_I C. H“hﬂp[munupmmﬂ
< Na Kol

H MNaO

C.H,0.Na + C,H,|N LC]l-*p:aL:T]!.n:npzsaL:'n:sa

H,0, t°C ‘ (5) hmlt]}n]\pdunﬂ
Iljcg C,H,0,—29%
NaQ

= He pearnpver
H. 0O, 100"C [ P

INaOH, 153% HC
3. CgHyBr— — —]l"‘ CgH,,0 (aBa n3omepa)
D, 350°C e
EMnO, C.H.BrO, HNO. CoH.BINO
rQ,————= C_ INO  (oan n3omep)
- T TR A4 - }
H.50, H.0O, ‘L C' H,50,,t°C
Na,Lu. i
e
H.O €O,
4. C-H;NO,—]
: H. NaNO, Cacl HNO. OHH H30Mep
———m C_.H.NO, 4:- — e e
Ni, p, t°C 3HCL 0-5°C +++  {°C C-H:ClO, H.80,. top  MOHOHHTPO-
HO =77 Y npomssoamoro
pacTBopseTCs
) Na, CO.
H C — 2 CH,,0,——— 0, |
CH,O
. CSHl)(flO——t;fFﬂ" CyH,,0,

OITHYCCKH
AKTHBHO

[ N, C;H“NDTBO-H—F C,H,N —HG, PAcTBOPACTCA
d Ko

Bee npoaveTsl peakiinii HMenT (& )-Konurvpaimn

TecToBblii popmar:




Na,CO, o, T
Bry : :
L CoH-BraNQ: napaHaHTHOMEPOBIpUmpo-psia
CyH-NO;
I}i\gg(_)"i C-H5NO; %" C-H.BNO, | movep
M10HOBBIiT ®
DSOCh . o 1y n : 0. HO o :
Moo CloHsNO: %11%{%- Ci7HyNOy — € H; NO,
]}K.?;h;%l Ig;% [FC‘; CpH,2 0, napasnantHoMepoBmpeo-paia
+ (E)-3-(3-HI_/ITPO(i)eHI/IJ'I)HpOH-z-eHOBaSI KHUCJIOTA; 3-(3-aurpodenun)nenta-1,5-
JIMOBasi KMCJIOTa
(£)-3-(4-autpodeHnn)npon-2-eHoBast KUCJIOTa; 3-(4-autpodenun)nenTa-1,5-
JIMOBasi KMCJIOTa
2-(3-(MeTHIIHUTPO ) (PeHMIT)yKCyCHAsT KUCIIOTA; 2-(3-
METUIHUTPO)enmn)0yTan-1,4-quoBasi KHCIOTa
p oy 1,4
2-(4-(MeTHIIHUTPO ) (PeHMIT)yKCyCHAsT KMCIIOTA; 2-(4-(meTwtHATPO )peHnT )0y TaH-
1,4-1uoBas KUCI0Ta
HCI
H-0 HC pacTBOpACcTCH
_ ) AcCl . ) H- _ ) NaNO-. ) CCulNO» CH-NO.
CiHsNO; Py ILH“?P“O—'—pa_w CyHoNO:> HCL H-O Cy N, 0,017 COTTACOBAHEA
’ p OEHSHTALE
“ (_ FAMECTHTENCH
[y NaOH. H.O CHN.O HNOsp CLNSO HNO); C NSO
; o pllg oty 1 NS 1T . —p I3 INGRAT
%) 2)NaNO, H,S0. 0°C 0.t e T
+ 4-auTpOoCHUIIAIICTAT; 2,4,6-TpUHUTPOGEHOIT

2,4,6-TpuHUTPO30(EHOIT

4-ruApPOKCUALIETAHWUITU ]

2-TUpOKCHalleTaHAIH]L

2-HUTP030-4,6-TMHUTPODEHOI

3-HuTpodeHunaneraT

2,5,6-TpuHATPOGEHOIT

3.2.3. MeTtoauueckue MaTepHaJbl, oONpeAe/sOlNde MPOULeIyPbl OLEHHMBAHUS 3HAHWIA,
YMeHMIi, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTALNH
ITpoueaypa oueHuBaHus 3HAHUI (TECT)

HpezmaraeMoe KOJIMYECTBO Sa,I[aHI/Iﬁ

20

[ocnenoBaresibHOCTh BBIOOPKH

Omnpenesnena no pasnenam

Kputepuu oueHku

- IPaBUJIbHBIN OTBET Ha BOIPOC

KaXgoro pasjacia

«5» ecim npaBWIIbHO BEIMOTHEHO 90-100% TecTOBBIX 3aJaHUM

«4» ecim TPaBUIIBHO BHIMOTHEHO 70-89% TeCTOBBIX 3aaHUIt

«3» ecin MPpaBUWJIbHO BBIMOIHEHO 50-69% TecTOBbIX 3aJaHuil
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIH OTBET)

[Ipenen AIUTETEHOCTH 10 MUHYT

[IpeaaraeMoe KOJIMYECTBO 3aJaHUMN 2 Bompoca

IMocnenoBarenbHOCTD BEIOOPKHU BOIIPOCOB U3 | CiyvaiiHas

Kputepuu onenku

- TpeOyeMbIii 00bEM U CTPYKTYypa

- I3NIOKEHHE MaTeprana 6e3 (pakTHIecKux OmnuOoK
- JIOTHKA M3JI0KCHUS

- UCTIOJIb30BaHHUE COOTBETCTBYIOIIECH TEPMHUHOIOTHH
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- CTHJIb PEYH U KYJIbTYypPa PEUH
- TOI00P MPUMEPOB MX HAYYHOU JIUTEPATYPHl M IPAKTUKU

«5» ecnm TpC6OBaHI/I$I K OTBCTY BBIIIOJHCHBI B IIOJJHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$[ K OTBCTY, OJHAKO €CTb

HeOOJIBIINE HETOYHOCTH B H3JI0KEHHH HCKOTOPLIX BOIPOCOB

«3» ecnu Tpe6OBaHI/I£[ BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH 06’I)eM, €CTh

¢dakTiueckue  ommMOKM, HapymleHa JIOTUKA  H3JIOKCHHS,
HEIOCTATOYHO MCIIOJIb3YETCS COOTBETCTBYIONIASI TEPMUHOJIOTHU

IIpouenypa omeHMBaHMs YMEeHHIi M HABBIKOB (pelleHHe NMPOOJEeMHO-AHAJIUTHYECKHX H
NPaKTHYECKUX Y4eOHO-TIPO(ecCHOHAIBHBIX 3a1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
[MocnenoBaTenbHOCTH BEIOOPKH Crnyuaiinas
Kpurepun onenku: - BBIJICJICHUE M IOHUMAHKE TPOOIEMBI

- yMeHHe 0000111aTh, CONIOCTABIATH Pa3IUUHbIE TOYKH 3PCHUS

- TIOJIHOTA HMCITOJIb30BAHUS HCTOYHHKOB

- HAJIMYME aBTOPCKOMW MO3ULIK

- COOTBETCTBHE OTBETA IIOCTABICHHOMY BOIIPOCY

- HCINOJB30BaHHME COLMAIBHOTO OmbITa, MaTepuanoB CMU,
CTaTHCTUYECKUX JAHHBIX

- JIOTHYHOCTb H3JI0KCHUS

- YMEHHE cJieaTh KBAIM(pHUIMPOBAHHBIE BHIBOABI 1 0000IIEHHS C
TOYKH 3PSHUSI PEIIeHHUS TPOPECCHOHABHBIX 3a/1a4

- YMEHHE IPUBECTH IIPHMEp

- OIIOpA Ha TEOPETHUYECKHUE TTOJIOKEHUSA

- BJIQJICHUE COOTBETCTBYIOIIECH TEPMHHOJIOTHEH

«5» ecnm TpC6OBaHI/I$I K OTBCTY BBIIIOJHCHBI B IIOJJHOM o0BeMe

«4» ecnu B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/IH K OTBCTY, OJHAKO €CTb

HEOOJIBIIINEG HETOYHOCTH B H3JIOXKCHUU HEKOTOPBIX BOIPOCOB.
3arpygasercs B (OpPMYTMPOBAHWM  KBAJH(PHUIMPOBAHHBIX
BBIBOJIOB 1 00001IEH i1

«3» ecim Tp€6OBaHI/I$I BBIIOJIHEHBI YACTHYHO — IBITAETCS 000CHOBATH CBOIO

TOYKY 3pCHHs, ONHAKO CJab0 apryMEHTHPYeT HaydYHbIE
MOJIOKEHHS, MPAKTHYECKH HE CIOCOOCH CaMOCTOSTENBHO
copMyITHpOBaTh BBIBOABI M OOOOIICHUS, HE BUAWT CBSI3b C
podecCHOHANBHOMN JIESITENbHOCTBIO

4. quﬁﬂo-MeTonnqeclcoe H MaAaTCPHAJIBHO-TCXHUYECCKOE o0ecrneyeHue AUCIUITJINHBI

(MmoxyJis)
4.1. DjeKTpOHHBIE y4eOHbIe U3IAHUSA

1.

bepesun, b.Jl. Opranudeckas xumus B 2 4. Yacte 1: ydeOHMK a1 BYy30B/
b. [. bepesun, [I. b. bepesun. — 2-e uzn. — Mocksa : MznatensctBo FOpaiit, 2023. —
313 c.— (Bwiciee obpazoBanue). — ISBN 978-5-534-03830-9. —  Tekct
anekTporHbt  //  OOpasoBatenmpHas 1miatgopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/512546.

bepesun, b.J]. Opranudeckas xumus B 2 4. Yacte 2 : y4eOHHK Ui BY30B /
b. 1. bepesun, /. b. bepeaun. — 2-e usn. — Mocksa : U3natensctBo HOpaiit, 2023. —
452 c.— (Bwicee oOpazoBanue). — ISBN 978-5-534-03832-3. —  Tekcr
anekTpoHHbIt  //  OOpasoBarenbHas minatgopma  IOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/512549.

Kamunckwii, B. A. Opranudeckast xumus B 2 4. Yactp 1 : yueOHUK U1l aKaIeMUYECKOTO
OakamaBpuata / B. A. Kamunckuii. — 2-e u3g., ucnp. u gom. — Mocksa : M3gaTenbeTBo
IOpaiit, 2019. — 287 ¢. — (Beicmiee oOpaszoBanue). — ISBN 978-5-534-02906-2. —
Texkcr : anextponHbld // OOpaszoBarenbHas mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/437748.

Kamunckwii, B. A. Oprannueckas xumus B 2 4. YacTp 2 : y4eOHHK 7151 aKaIEMHUYECKOTO
OakanaBpuata / B. A. Kamunckuii. — 2-e usf., ucop. u gomn. — Mocksa : M3gaTenbcTBo
FOpaiit, 2019. — 314 ¢. — (Bwicmee obOpaszoBanue). — ISBN 978-5-534-02911-6. —
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Texct : snextponHblii // OOpa3zoBatenvHas Miargpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/437949.

5. KmoeB, M. B. Opranunueckas xumus : yyeOHoe mocobue ans By3os/ M. B. Kiroes,
M. T. A6aynnaeB. — Mocksa : MznmarensctBo HOpaiit, 2023. — 231 c. — (Bricuiee
oOpazoBanue). —  ISBN 978-5-534-14691-2. —  TekcT : OJEKTPOHHBIA  //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520088.

4.2. DieKTpoOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsnii pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHass cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OmbOmmotexa [DnextponHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Mudopmamuonnas cucrema «EanHoe OkHO gocTyma K 0Opa3oBaTelbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHbIEC
CHCTEeMBbI

OO6yuarommmMcst  obecniedeH J0cTyn (YOAJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(MOPMALMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM:

1. CnoBapm wu »SHuukionequu Ha Axkagemuke [OnektponHslii pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOIO W CBOOOJHO PpPacnpoCTPaHAEeMOro INPOrpaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
1. JluueH3uoHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecrieueHue: CBOOOJHBIC TAaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IPaBOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoandeckuil cpaBoyHuk «Cucrema 'APAHTY),
oGpasoBaTenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAS CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYIbTaHT CTyieHTay.
4.5. O0opynoBaHue U TeXHHYECKHeE CpPeIcTBa 00yYeHHs

Jns peanuzanuu JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Y4YeOHbIE ayJUTOPUU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OO0OPYAOBAaHHMEM W TEXHUYECKUMHU
cpeAcTBaMU OO0y4YeHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHHUKOH C BO3MOXXHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
oOecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYI HH(OpMAIMOHHO-00pazoBaTenbHyto cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaAMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTbl 000py1OBAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00y4yeHHs
YueOHble  ayauTOpHM  JUIs  TpoBeaeHUs | YueOHas ayJauTOpUs YKOMIUICKTOBAaHA CIICHUATU3UPOBAHHON
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

y9eOHBIX 3aHATHH MeOebIo, OTBEYAIOUIEH BCEM YCTAHOBICHHBIM HOpMaM M
TpeOOBaHUsAM, 000pYJAOBaHUEM U TEXHUYECKUMH CPEIACTBAMH
00y4eHus (MOOWIBHOE MYJIbTHMEINHHOE 000PYI0BaHHE).
[TomemnieHne 151 CaMOCTOATENBHOM PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~TOJKIIOUeHHS K cetu «UHTepHeT» U
o0ecriedeHrEM JIOCTYNa B 3JICKTPOHHYIO HWH(POPMAIUOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MengeneeBa u K
9BC.

* HoMep KOHKPETHOW ayJUTOPWH yKa3aH B IpHKa3e 00 ayAUTOPHOM (OHAE, PACHUCAHWN YUEOHBIX 3aHATHI H
pactircaHiH IPOMEKYTOYHON aTTECTAIUH.
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