PabGouast nporpamma qucuMIUIMHbI (MOayJas1) «Opranudeckasi XuMush), BKJIHOYas
OLICHOYHBIC MaTE€pPHAJIbI

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl
I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
YHuBepcalibHbIE - -
OobmenpodeccroHabHBIC - OIIK-1. CmocobeH HCIOTB30BATH
OCHOBHbBIE OHONIOTHYeCcKHe, (PU3NKO-
XUMHYECKUE, XMMHYECKHE,
MareMaTHYeCcKue METOABI  JUIs
pa3paboTku, WCCIIeTIOBaHUI u
OKCIICPTU3BI JICKapCTBCHHBIX
CpEJICTB, H3rOTOBIICHUS
JICKAPCTBEHHBIX [IPEHapaToB
- OIIK-6. CrnocobeH MOHUMATD
NPUHIUIBL  pabOThI  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHUH U
HCIIOJIB30BaTh UX JJISl PELIEHUs 3a1a4
npodeccroHaIbHOM NeSTelbHOCTH
IIpodeccronabHbIe - -

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTH:KeHHMHA, (POPMHPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIMKATOPAa KOMIETeHIIUU
KOMIIeTeHIIUH KOMIICTeHIIUH
OIIK-1 OIIK-1.2 JleMOHCTpHpYyeT 3HaHHS O (UBMYECKMX M XUMHUYECKUX SIBICHUSX U

mporieccax, CTPOGHHH M CBOMCTBaX paslMYHBIX KJIACCOB XHUMHMUYECKHX
3JIEMEHTOB, COCIMHEHHUH, BEIIECTB U MAaTEPUANIOB, MPUPOJE XUMHIECKON
CBSI3M M MEXAHM3MaX XUMHUYECKHX PEaKIMH, IMPOLECCOB XUMUUIECKON
TEXHOJIOTMM W NPUMEHSET NpH peleHnH 3agad NpodecCHOHATBLHOM
JIESITEIFHOCTH OCHOBHBIE 3aKOHBI M METOIbI (DM3UKH M XHMHH

OIIK-6 OIIK-6.1 [Mpumensier cpeacrTBa COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIs
TIOUCKa, XpaHeHHs1, 00pab0TKH, aHaJIM3a U NPeJICTaBlIeHUs HHPOPMaIHK

1.3. Pe3yabTaThl 00y4eHHs O JUCHUILINHE (MOTYJIIO)
Heab u3yyeHusi TMCUMILUIMHBI (MOAYJIA) — MPUOOPETEHHUE CTYJAECHTAMHU 3HAHUH O CTPOEHUU
OpraHu4CCKux COCHHHGHHﬁ, OCHOBHBIX XHMHYECKHUX CBOHCTBAX Pa3sjIMYHbBIX  KJIACCOB
OPraHMYECKUX COEAMHEHWH U MeToJaX UuX IMOJy4YeHHs, KaK TMPOMBIIUIEHHBIX, TaK H
1a00paTOPHBIX.
B pesynbTaTe n3ydeHus AUCHUIUIMHBI (MOIYIIs) O0yUYarOIMACs TOKEH

3HATh:

® TCOPECTHUYCCKUC OCHOBBI CTPOCHUA U CBOMCTB PA3JIMYHBIX KJIACCOB OPraHUYCCKUX

COCJIMHECHUI;
e CrmocoObl TONYYEHHsS] W XUMHYECKHE CBOWCTBA OCHOBHBIX KIACCOB OPraHUYECKUX
COCITUHEHUI;
® OCHOBHBIEC MEXaHU3MbI IPOTEKAHUSI OPTAaHUYECKUX PEAKIUN;
yMeTh:
® [IPUMEHATh TEOPETUUYECKHUE 3HAHMS JJISI CHHTE3a OPraHUYECKUX COCIMHEHUN Pa3IMYHbIX
KJIACCOB,;

® aHAJIM3UPOBATH U MPECKA3bIBATh PEAKIIMOHHBIE CBOMICTBA OPraHUYECKUX COECIMHEHU;

® COCTaBJIATh CXEMbl CUHTE3a OPTaHUYECKUX COEUHEHUH, 3aJaHHOTO CTPOSHMS;
BJIAJETh:

® OCHOBaMH HOMEHKJIATYPHI U KIACCUPHUKAIINHA OPTraHUIECKUX COCTUHEHUN;

® OCHOBHBIMH T€OPETUYECKHMHU MPECTABICHUAMHU B OPraHUUECKOW XUMUHY;

® HaBBIKAMU OOOCHOBAHUS PALMOHAJIBHBIX CIIOCOOOB MOTYYEHHUS! OPraHMYECKUX BEIIECTB.
2. O0beM, CTPYKTYpa U coJep:KaHue TUCHUILINHBI (MOLYJIs1)




2.1. O0beM QU CHUIIMHBI (MOIYJIs1)

2.2. Tembl

Buowt yueonou pabomut Dopmut 00yuenun

Ounasa

OO01Iasi TPYA0EMKOCTD: 3aUCTHBIC CAMHHUIIBI/TaChI 8/288
KoHTakTHas padora: 144
3aHATHSA JIEKIIMOHHOT'O THIIA 72
3aHATUSA CEMUHAPCKOro TUMA 72
IIpoMekyTOYHASI ATTECTAMA: DK3aMCH 72
CamocrositesibHas padora (CP) 72

(pa3aeiibl) AMCHUNIHHBI

(Moayssi) ¢ YyKa3aHMeM OTBeJIEHHOI0 Ha HHUX

KOJINYeCcTBA 4acoB 1o ¢opmam 00pa3oBaTebLHOI AeSITeJbHOCTH
Ounasn hopma odyuenus

Buanbl yueOHoii padoTsl (B yacax)
Ne | HammeHoBaHMe  TeM Konrakruas pagora
3ansaTus
n/nm | (pa3aenoB) 3aHATHS CEMUHAPCKOT0 THIIA CP
JIEKIIMOHHOT'O THIIA
J Huble 3 C JIP Huble

1. Beenenue. Teopus 12 0 6 0 6 0 12
XHUMHUYECKOTO CTPOCHHS
u HACHIIICHHBIC
yrieBogoposl (YB)

2. Henaceimenusie 12 0 6 0 6 0 12
YIIEBOAOPOABI

3. ApomaTHueckue 12 0 6 0 6 0 12
COEJTMHEHUS

4, l"anorenonpon3BoAHbIE. 12 0 6 0 6 0 12
CrupTsl, (heHoEI,
IPOCThIEC dQUPHI

5. Anpaeruapl,  KETOHBL 12 0 6 0 6 0 12
KapOoHOBBIE KHCIIOTHI
Y MX TPOU3BOIHBIC

6. A3oTconepkaiue 12 0 6 0 6 0 12
COCTMHEHUS

Ilpumeuanusn:

JI — nexumm, I13 — npakruyeckne 3anatus, C — cemunapsl, JIP — nabopatopusie pabots, CP — camocrositensHas

pabora.

2.3. Coaep:xanne NUCUMILIMHBI (MOXYJIs), CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3jaejaM) H
BUJIaM padoT

Conep:xkaHue JEKIMOHHOIO Kypca

yrieBoaoposi (YB)

No
i HanmeHoBanue TeM (pa3esioB) Conep:xaHue JEKIIMOHHOIO Kypca
1. | Beenenue. Teopus xumumueckoro | 1.1. Ilpupona xumuueckoi cBsizu
CTpOEHUs u HacbleHHble | [IpenMeT opranndeckodl Xxumuu. Teopuss XMMHYECKOTO CTPOSHHUSL.

Knaccudukaruss opraHuveckux coeauHeHuid. OyHKIMOHATBHBIC
rpynnel. OCHOBHBIE Kiacchl U psifabl. CTPYKTYpHBIE H30MEPHI.
IIpaBuia HOMEHKJIATYPBI.

IIpupona xoBaneHTHOU cBA3U. PopMyibl JIbrouca. @opmanbHbIiI
3apsip.  Teopus rubpummsammm  AO. Teopus OTTalKUBaHUSA
ANEKTPOHHBIX TMap BajeHTHoW obomouku (ODIIBO) m dopma
MOJIEKYJ.  ATOMHO-OpOMTaNbHBIE — Monmenu.  Oddektsl B
opranndecko xumun. I[loHATHE O MeXaHM3ME XUMHYECKOU
peaximu. [IpoMexxyToUHBIE COEANHEHHS M YaCTHIIBI OPTaHUYECKUX
peakuui.

1.2 AnkaHsl

I'omonoruyeckuit  psa. HW3omepus. Homenxnmarypa. CriocoOs
noydenns. IIpoctpancTBeHHOE (KOH(OpMamuu) M 3IEKTPOHHOE
ctpoeane. @usmueckue cBoicTBa. OOmas XapaKTepHUCTHKA
peakIMOHHOM  crocoOHocTH.  Peaknmm — ranoreHMpoBaHUs,
MEXaHN3M PeaKkHi paanKaIbHOTO 3aMelleHus. Bimsaue crpoeHns
alKaHa M TPHUPOJBI TaloreHa Ha HampaBJIeHHE 3aMElICHHS.
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DHepreTudeckuid MpoQWIb peakIuH, IOCTyJlaT X3MMOHJA.
Peakuuu cynbdoxnopupoBanus u HUTpoBanus (o Konosanosy),
MEXaHN3MBI PeaKknuii 1 0COOEHHOCTH MPOTEKAHMS.

1.3 Crepeonzomepus

Tumel cTepeon3oMepoB: KOH()OPMEpPBI, TeOMETPUIECKHE H30MEPHI,
SHAHTUOMEDPBI. OnTHueckas HU30Mepusl. XupanbHOCTb.
DHaHTHOMEPBHI. Panemnyeckas CMECh. Crioco6s1
MPOCTPAHCTBEHHOTO  M300pa)KEHUs] ~ ONTHYECKHX  M30MEPOB.
OtHocutenpHass ©  abcomoTHast KoH(urypaumu. IIpoexiwm
Oumepa. D,L-Homenkinarypa. R,S-Homenkmarypa. I[lonstue o6
ONTHYECKOH aKTHBHOCTH COEANHEHUI C IByMsI aCHMMETPUIECKIMHU
LEHTPaMH.

1.4 HuknoankaHbl

I'omonornyeckuit  psin. M3omepus. Homenxmarypa. CrocoOst
noimy4yeHus. IIpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHHE.
Kondopmanuu. Tunel HanpspkeHMd B 1MKIax  (YIJIoBoe,
TOPCHOHHOE, TpaHCAHHYIApHOE). OTHOCHTENbHAS yCTOHYHUBOCTH
UKJIoankaHoB. Pusnueckue cBoiicTBa. [loTeHIManbl MOHU3AIMN U
3JIEKTPOHHOE CPOACTBO, OOMIass XapaKTEPUCTHKA PEaKIMOHHON
cnocobHocTH. KoH(opMaruu nukiorekcana. DKBaTOpUAIbHBIC H
aKCUaJIbHBIE CBSI3U. IIpOCTpaHCTBEHHAs H30MEPHUS 3aMEIIEHHBIX
IIUKJIOTeKCaHOB. Peaknuy nmkinoankanoB. OCOOEHHOCTH peakIui
MaiblX LHKIOB. BaxHellue mpeICcTaBUTENN: LUKIIONPOIAH,
IIUKJIONEHTaH, IUKIOTeKCaH.

HenacplmeHHbIe yTII€BOI0POIBI

1 AnkeHbl

l'omonornyeckmii  psg. M3omepus. Homenkmarypa. CrocoOsr
MONMy4YeHUsI. Peaknuu NeruaporaroreHNpOBaHUS M ICTHUAPATAIIH,
npaBuio 3aiineBa u ['opmana. Peakmy BOCCTaHOBIICHHSI aIKHHOB.
[IpoctpancTBenHoe crTpoeHue. dusmyeckue cBoiicTBa. Peakuuu
AJIKCHOB. Peakuuu ANEKTPOGUITEHOTO TIPUCOCTUHCHUS
OpoMHpOBaHUe, YCIOBUS  PEAKIIWH, CTepeoCnepUIHOCTD,
MPUCOCTUHECHUE BOJHOTO pacTBopa Opoma U XJiopa, OCOOCHHOCTU
peaxmn XJIOPUPOBAHHUSA, MEXaHU3M. Peaknmn
THIPOTAIOT€HUPOBAHUSA, MEXaHU3M, MPaBUIO0 MapKOBHUKOBA, €rO
TeopeTHdeckoe OOBSICHEHHE W COBpPEMEHHas (POpMyITHUpOBKA.
[IpucoenuaeHne TralOreHOBOIOPOJAa K 3aMEMIEHHBIM alIKeHaM,
comepxamuM JJ1- u DA-3aMecTUTENH, U3MECHCHHE HAIPABICHHUS
MPUCOCTUHCHUS. Peakinus TpPUCOCAMHEHUS BOJBI, MEXaHU3M
peakiuu, TEepPerpyninupoBKH. Peakiuu OKCHMEPKYpPHpPOBaHUs-
JIEMEPKYPUPOBAHHUS u ANKOKCUMEPKYPUPOBAHHSI-
JEMEpKypUPOBaHMS, MEXaHW3M peakuuu. | uapoOopupoBaHue
AIKEHOB, MEXaHU3M PeaKknuu. BimsiHue cTpoeHns ankuidopaHa Ha
PETHOXUMHIO PEAKIIHU.

CB0oOOAHOpAIUKATHHOE MIPUCOCTUHECHUE OpomoBoIOpOaa
(nmepekucueiii 3pdekr Kapama), mexaHusm peakiuu. Peakimu
pauKaIbHOTO 3aMCIICHUS ATKCHOB, IIPOTEKAIOIINE C COXPAaHCHUEM
JIBOMHOW CBSI3M: aJUTMJILHOE TaJIOTEHHUPOBaHUE (XJIOPUPOBAaHUE TIO
JIsBOBY, OpoMHpOBaHUe pearecHTOM NBS), MEXaHU3MBI PEaKI[HIA.
Peakmun rHOpUpOBaHMS AJIKEHOB B YCIOBHAX T'eTEPOTCHHOTO
Karanu3a. Peakiuu 2m-+2m-1UKIONPUCOSIMHECHHUS.

Peakiun MSTKOTO OKHCJICHHS ANKCHOB: OKHCICHHE AIKCHOB B
MIPUCYTCTBUH comei TaJIaIus (Baxkep-mporiecc).
OnoKcuIUpoBaHWe  alkeHoB  (peakiust  [IpuiekaeBa) ¢
MOCTCAYIOMUM  PACKPBITHEM  JMOKCHIHOTO  IWMKIa  (aumu-
JUTHIPOKCUIMPOBaHUE  allkeHOB).  CuH-AUTUAPOKCUINPOBAHHE
aJIKEHOB: peakuus BarHepa, a Takke OKHCIEHHE OKCHJIOM OCMHS
(VIII) ¢ mocmemyrommM BoccTaHOBICHHM. (O30HOJHM3 alKEHOB C
MOCTCAYIONMM  BOCCTAHOBJIEHHEM,  3aBUCHMOCTh  CTPOCHHS
MIPOAYKTOB 030HOIIN3a OT  YCIOBHi BOCCTAHOBJICHUSI.
Tpancopmamusi alTKkeHOB B alblIeTHIbl, KETOHBI M KapOOHOBEIC
KHCJIOT.

I'uapoopMHUIMPOBAHUE  AJKCHOB,  ITOJYYCHHE  allbJCTHIIOB.




[TonsaTrue o kapOeHaxX U CIIOCOOAX MX IMOTyYSHHUS.

2.2 AnKuHBI

Tomonoruueckmii  psg. M3omepus. Homenkmarypa. CmocoOsr
noimydeHns. [IpocTpaHCTBEHHOE W 3JIEKTPOHHOE  CTPOCHHE.
Ousnyeckue cpoiicTBa. [loTeHIMaNBl MOHM3ALMK M 3JIEKTPOHHOE
CpOJICTBO, 0OIIasi XapaKTEPUCTHUKA DPEaKIMOHHOH CIIOCOOHOCTH.
Peaxuuy ankuHoB. Peakiuu 351eKTpoGUIBHOTO MTPUCOSANHEHUS, UX
MEXaHHU3MBbl U cTepeoxumus. HykieopuiabHOEe NpHCOEAWHEHHE K
anknHaM, MexaHusM peakuun. CH-KucnoTHOCTh TepMHHAIBHBIX
AJIKMHOB, IOJIYYECHHUE HATPUEBBIX, JIMTUEBBIX, MAIrHUCBLIX, MCITHBIX
U cepeOpSHBIX MMPOU3BOJHBIX ATKWHOB. ALETHICHUIBI, CTPOCHHE U
cBoiictBa.  CTEpEOCENEeKTUBHOE  BOCCTAaHOBIICHWE  AJIKHHOB!
TeTepOreHHOe  THIPHPOBAaHWE AIKMHOB M BOCCTAHOBIICHHE
IIETOYHBIMA METAUIAMH B JKHJIKOM amMuake. OJMroMepusanms
arieruieHa. OKHCIeHHE alTKHHOB.

2.3 AnkaaveHsl U MOJUEHBI

I'omonoruueckuit pan. Kiaccugukamms. Nzomepus.
Homenxkmnarypa. CriocoObl momydeHus. AJTeHBL. AJIKaJueHbl C
CONPSOKEHHBIMU ~ JIBOWHBIMH ~ CBS3sIMH. IIpocTpaHCTBeHHOE W
ANIEKTPOHHOE cTpoeHue OyTa-1,3-mmeHa. XapakTepuCTHKA CBSI3EH.
Comnpspkenne.  OneHKM 3HEprum  compspkeHust.  Pusmueckue
cBoiictBa. IloTeHIMAanIbl MOHM3AaMHM ¥ DJIEKTPOHHOE CPOACTBO,
o01as XxapaKTepUCTHKa PEaKIIMOHHOM CIIOCOOHOCTH.

Peaxiun anka-1,3-11eHoB. OcobenHocTu peaxiuii
npucoeauHenus: 1,2- u 1,4- (compspkeHHOE) TPHCOEIUHEHUE.
Mexanusmbpl  peaknuii.  [loHsTHe O  KMHETHYECKOM U

TEPMOIMHAMUYECKOM  KOHTPOJIE  PEAKUUH  AICKTPOHIBHOTO
TIPUCOCIMHEHUST K alKkeHaM. Bakueifmmme mpencrasurenn: OyTa-
1,3-aueH, IMKIONEHTaJUeH, IUKIOATKaAUEHBI.

[TonsTHE O NEPUIUKINYECKHX pEaKIusAX, HUX OCOOCHHOCTH U
knaccudukanms.  [ukinonpucoenunenue.  L{ukiogumepuzanms
ankeHoB. Peakiuu Jlunbca-Anpaepa. KoHuemmuss rpaHUYHBIX
opbutaneii. HMcmonp3oBanue peakiuu Junbca-Anpaepa s
CHHTC3a 6I/IHI/IKHI/I‘JCCKHX N NOJHUIUKIHYCCKHUX COC}IHHCHI/Iﬁ.
Onekrpounkindeckue peakuuu. lIpasnno Byasopna-Xoddmana.
3aBUCHMOCTh CTEPEOXHMHH IPOLYKTOB 3JIEKTPOLMKIN3AINNA OT
YCIIOBHH OCYILIECTBICHHUS IPOIiEcca.

ApOMaTI/I‘-IGCKI/Ie COCIMHCHUA

3.1 Teopuu apoMaTHUHOCTH.

CoBpeMeHHBIE ~ MPEACTAaBICHHA O  CTPOCHHUHU OeH3oJ1a.
Apomarnueckuii xapakTep Oenzona. DHeprus conpspkeHus. Oo1ue
KPUTEPUH apOMaTHIHOCTH.

32 CoennHeHns 6EH30JILHOTO psIa

H3zomepus. Howmenknarypa. Crroco051 HOJIy4EHHUs.
ITpocTpaHncTBeHHOE ®  BIEKTpOHHOE cTpoeHue. Duznueckue
cBoiictBa. IloTeHnuansl MOHM3aLMU M 3JIEKTPOHHOE CPOACTBO,
o01as XxapaKTepUCTHKA PEaKIIMOHHOM CIIOCOOHOCTH.

Peakiun paanKagbHOTO NPHCOSAMHEHHS XJIOpAa M 3aMELICHHS B
romosiorax Oenzona. KaramuTndeckoe TrHIpUPOBaHHE apEHOB.
Boccranosnenne apeHoB 1o bépuy. Oxucnenne ankniaOeH30II0B.
Peaknmu  snexTpoduiIbHOTO 3aMmemieHus. Peaknuu  OeH3ona:
HUTPOBAaHHUE, TaJIOTEHHUPOBAHHE, CYJIb(UPOBAHNE, ATKIINPOBAHHE
u armmnupoBanne no Ppupenro-Kpadprcy. VYcmoBus peaximmid.
Cramuu 00pa3oBaHUS W CTPOGHUE OJIEKTPOPHIIBHBIX AareHTOB.
MsTkue 1 xKecTKUe EeKTpopuIbl. MexaHu3M peakiuu Sg2(Ar). 7t-
Kommnekcel.  CTpoeHHe  G-KOMIUIEKCOB.  ODHepreTuueckas
JuarpaMmMa  peaxiuu. CKOpOCTBIMMUTHUpYIOIAS  CTajausl.
Kunernueckuii n3otonusiii 3¢ dexr. [ToHATHE 0 KMHETUYECKOM U
TEPMOJAMHAMHMYECKOM  KOHTpPOJIE  peakuuil  OMMOJIEKyNIIpOro
EKTOGHUIBHOTO 3aMEIICHUsI B apOMaTH4EeKOM DOy Ha IpHMepe
peaxuu CyIb(QpUpPOBaHUS.

BrimsiHue 3amectureneil B OEH30JIbHOM KOJBIE HA HAIlpaBICHUE U
CKOPOCTb peaKuuii 3IeKTPO(MIFHOTO 3aMENIeHHUs: aKTHBHUPYIOIIHE
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U Ie3aKTHBUPYIOIIIE Opmo-/napa-OpueHTaHThI, 1e3aKTHBUPYIOIIIe
Mema-opHeHTaHThl. OpHeHTHpYIoLIee IeHCTBHE 3aMeCTUTeNel KaKk
OTPaXEHHE OJJIEKTPOHHOIO CTPOCHHUS G-KoMIUIekca. [lpyrue
(haxTOpPHI, BIUIOIINE HAa COOTHOLICHNE m30MepoB. CoriacoBaHHAs
1 HECOTJIaCOBaHHAsl OPUEHTANNS IBYX M 00Jiee 3aMECTHTENEH.

[aioreHOnpOM3BOTHEIE.
(eHombl, mpocThie UPHI

Cruprtsl,

4.1 T'anoreHOnpON3BOIHBIE

Knaccudukarus. Homenkiarypa.

Anxwi- u ajumwranorenu sl M3omepus. Homernknatypa. CriocoObt
nomrydeHus. I[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE  CTPOCHHE.
®uznyeckue cpoicTBa. [loTeHIMANbl MOHU3ALMKA U IEKTPOHHOE
CpPOJICTBO, 00IIast XapaKTEPUCTHKA PEaKIIHOHHOW CIIOCOOHOCTH.
Peaknny HykJI€OQMIBHOTO 3aMEIICHMSI y HACBHIIIEHHOTO aroMa H
MMMUHNpOBaHuA. [loHATHE HYKICODWIFPHOCTH M OCHOBHOCTH
peareHTOB. AMOU/IEHTHBIE HYKJICO(HIbHbBIE PEareHTHI.
BumonekynspHbIii MExaHU3M HYKJICOQHIBHOTO 3aMereHus (Sn2).
BiusiHre oTnenbHBIX (DaKTOPOB Ha PEaKIMOHHYIO CIIOCOOHOCTH
raJoreHONPOU3BOIHBIX: CTPOCHUE CyOCTpaTa, XapakTep yXOZIsiieh
IPYIIIBI, CHJIa HYKJICO(QHUIBHOTO peareHTa, Mpupoia PAaCTBOPUTEIS.
Crepeoxumust peakuuit Sn2.

MOHOMONEKYISIPHBIA  MEXaHW3M HYKJICO(DHIBHOTO 3aMEIICHMUS.
BiusiHre oTnenpHBIX (DaKTOPOB Ha PEaKIMOHHYIO CIIOCOOHOCTH
raJlOr€HONPOU3BOJHBIX: CTpOEHUE cybOcrpara, npupoaa
HYKJICO(QHIBHOTO areHTa W pacTBOpHUTENs. AUMAOGHIbHBINA
karanu3. Ctepeoxumus peakiuit Syl.

BinusiHue pactBOpUTENs Ha HaAMpaBiIE€HHWE U CKOPOCTh peaKIuit
HYKJICO(QHIBHOTO 3aMEIICHHSI.

Peakimun snumuEApoBanus. [-OmuvuHEpoBanne. Mexanm3mel El
n E2. bumonekymnsapusiii mexanusMm otmeruieHus (E2). BmmsHue
OTAEIBHBIX (haKTOPOB (CTPYKTypa cyOcTpara, IpUpoJa pearcHra u
pacTBOpHTENs, TeMieparypa) Ha pPEaKIHOHHYIO CIIOCOOHOCTD
rajoreHankanoB. Crepeoxumus peakuuit E2. HanpaBnenue
peakuuii oTmieruieHus: npaswia 3aiiueBa u ['opmana. dakropsl,
BIIMSIIONIME HA HAlpaBlIeHHE PEaKIMi OTIIEIUICHUS: YCTOWYMBOCTD
ankeHa u crepuueckue dpdexrsl. Konkypenuus peaxkuunit Sx1 u E1,
Sx2 n E2.

Bununranoreangsl. Crioco0sl momydeHus. OCOOEHHOCTH CBS3H
yriaepoja-rajioreH. PeaknMoOHHas  CHOCOOHOCTh B peakmmsxX
HYKJICO(QHIBHOTO 3aMeIleHus, SIIMMHHUPOBAHHUS,
AIIEKTPODUIIEHOTO MPUCOETUHEHUSL.

Apomarnueckue TrajloreHonpou3BogHble. OCOOEHHOCTH  CBSI3H
YIJIEpOJI-TAJIOTEH M pEeakIMH 3aMelIeHHs rajoreHa. MexaHu3Mm
3aMeIIeHHs TaJloTeHa B aKTUBHPOBAHHBIX TrajoreHapeHax (Sn2(Ar)
WJIN MEXaHU3M NIPHUCOEANHEHUS-0TIIEIUIeHNs1). HeakTHBIpOBaHHBIE
raJOr€HOIPON3BOHBIE apOMaTHIECKUX YTIIEBOJOPOJIOB;
ApUHOBBIH ~ MEXaHW3M  3aMENIeHWs]  rajoreHa  (MeXaHH3M
OTIICIUICHUSA-TIPUCOEANHEHUS ). DIIEKTPOHHOE CTPOSHNE APUHOB.
4.2 DneMeHTOPraHNnYeCKUE COSAUHEHHUS.

Tunmbr  cBsA3ell B DJIEMEHTOPTaHHMUYECKUX  COEIUHECHHMSAX.
XapakTepucTHKa CBs3ell YTIEepOA-3JIEMEHT B 3aBUCHMOCTH OT
[IOJIOKEHUs 3ieMeHTa B Ilepuoauueckodl cuCTeME 3JIEMEHTOB.
Meranmopranndeckne coequHeHus. Homenkiarypa. CrmocoObt
[OJIy4YEHUS JIUTUH- 1 MAarHUHMOPraHWYECKUX COENMHEHUH. Peakuus
I'punbsipa, wmexanusMm. CrpoeHne peakTuBoB ['puHbsipa B
KPHCTaJUIMYECKOM COCTOSIHUM M B pacTBope. MXx peakmum c
COCIMHEHUSMH, COJAEPKAIMMH aKTUBHBI aTOM  BOJOPOAA:
KUCIIOTaMH{, CIIMPTaMH, aMuHaMu. Peakiym ¢ KapOOHWJIBHBIMU
COCIMHEHUSAMH (IMOKCHIOM YTJIEpOJa, albJACTHIaMH, KETOHAMH).
B3aumopeiictBue ¢ HuTpuiamu. Peakuus  ['punbsipa
TaJIOTEHUJIAMH  Pa3JIMdHBIX 3JEMCHTOB KaK METOJ IONYIEHHS
3JIEMEHTOPraHUYECKUX COEIMHEHU. [Ipumenenue
JUTUHOPraHUYECKUX COCAWHEHUM B OPraHMYeCKOM CHHTE3€
(pearent ['mmana).




4.3 CiupThI.

Onnoatomuble  cnupThl. Knaccudukanms ©  HOMEHKIATypa.
Croco6b1  monmyuyeHus.  [IpocTpaHCTBEHHOE H  DIEKTPOHHOE
cTpoeHne. Bomopoaabie CBsI3M B CIUPTAx, BIUSHUE HA (pr3ndeckue
cBoiicTBa. IloTeHIManbsl HMOHM3ALUU U DIEKTPOHHOE CPOJCTBO;
o01mas XapakTepuCTHKa PEaKIIMOHHOW CIIOCOOHOCTH. XHMMHUYECKHE
cBoiictBa. OH-KucnotHocts: o00Opa3oBaHue aJIKOKCHIOB, UX
cTpoeHHe U cBoiicTBa. OCHOBHOCTH U HYKJICO(MIBHOCTD CIIMPTOB 1
ANKOKCHI-MOHOB: PEaKIH{ AaJKWIMPOBAHUS W  allWIMPOBAHIUS.
Peakuus srepuduxaium, Mexanusm peakuuu. [loiaydenue a¢pupon
HEOPTaHMYECKUX KHUCIIOT. Peaknnn HyKICO(QHIFHOTO 3aMEICHHS
CIHUPTOB: OCOOCHHOCTH peakmuit Syl w  Sn2, peakmmoHHas
CIOCOOHOCTh,  CTEPEOXUMHMS.  Peakuuu  SIMMHHUPOBAHMSL.
KucnotHo-karanmsupyemasi  IerUApaTalis: MEXMOJCKYIApHAs
JleTuapaTanus, BHyTPUMOJIEKYJIApHAs AETHIpaTalys; MEXaHU3MBI,
peakIMOoHHasl CIIOCOOHOCTh, HampasieHue oTiieruieHus. [IpaBuiio
3arineBa. Karanutmueckas paeruaparanus. Peakmuw crnupToB C
rajoreaugamMu  hocopa U Cepbl: MEXaHU3MBI U CTEPEOXUMUSL.
BzanmoneiicTBue ciupToB ¢ oKcHuramoreHuIamu (ocdopa u cephl.
Bnmsane pacTBOpHTENs Ha HampaBlIeHHE pPEaKIWH CIHPTOB C
XJIOPHCTBIM THUOHWJIOM, MEXaHU3MBI peakiuil. OKUCIEHUE CIUPTOB.
B3auMoneiicTBue CHUPTOB C MEPMAHTaHATOM KalHd U OKCHIOM
Mmaprasna (IV). Oxucnenue cniupToB coenuHeHusMU xpoma (VI) —
pearenT J>xoHca

4.4 ®enomsl

Knaccugpukarmst u HoMeHkiatypa. CrocoObl  TIONydYeHHS.
Om3nueckue cBoiicTBa. [IpocTpaHCTBEHHOE U DICKTPOHHOE
ctpoeHre. IloTeHIMANBl MOHW3AIMH W DIEKTPOHHOE CPOJICTBO;
o01mas XapakTepuCTHKa PEaKIIMOHHOW CIOCOOHOCTH. XHMMHUYECKHE
cBoiictBa. Peakuuu runpokcu-rpynnsl. KucnotHocts. Bnusnue
3aMecTHTeNell B  KOJblle Ha KHUCIOTHOCTh. (OOpasoBaHue
(heHOKCHIOB, UX CTPOCHUE M CBOMCTBA. Peakiuu ajJKuIupoBaHus U
aIIIMpOBaHuA  (EHOJIOB,  MEXaHW3M  peakuuu.  Peakiun
apoMaTHYECKOTro anpa: raJJoreHHpOBaHHeE, HUTPOBAHUE,
cynshupoBaHue, HUTpo3upoBanue, Peaknms Konsbe, ee MexaHn3M
W BIWSHUE pPa3NIWYHBIX (AKTOPOB Ha €€ pe3ynpTar. Peakmms
Pelimepa-Tumana. BzaumoneiictBue ¢ (dhopManbIeTHIOM,
MEXaHW3M peaknuHu. [HIpupoBaHHE W OKHCJIEHHE (HEHOJIOB.
IleperpynnupoBku a/uIMIOBBIX (TeperpynnupoBka Kisiisena) u
CIIOKHBIX  3¢upoB  (meperpynnupoBka ®Ppuca)  (eHOIOB.
[IpumMeHeHrEe B MPOMBIIIUIEHHOM OPraHMYECKOM CHHTE3E.

4.5 Tpoctsie 3¢ups

Knaccupumkammmss wu  HoMeHkiarypa. CmocoObl  TIOMyYeHHS.
O®uznyeckue cBoiicTBa. IIpocTpaHCTBEHHOE U JIEKTPOHHOE
crpoeHue. Xumuueckue cBodcTBa. OcHoBHOCTh.  Peakuuu
KHCJIOTHOTO PACIIEIUICHUS: MEXAHU3Mbl U HallpaBIICHUE pPEeaKIUi
pacuierieHus. OKuclIeHHe KHCIOpoJoM Bo3ayxa. IlpumeHenue B
OpPraHUYECKOM CHUHTE3€.

4.6 DriokcrucoennHEHUs (OKCUPaHBI)

Wzomepus. Homenxmatypa. CrnocoOwl momydeHus. Dusndeckue
cBoiictBa. [IpocTpaHcTBEeHHOE W  DJCKTPOHHOE  CTPOCHHE
STWIECHOKCUAA. XUMHUYECKHE CBOMCTBA. Peakuuu ¢ packpbiTHEM
STIOKCHHOTO KOJIbLA MO ACHCTBUEM Pa3IMUHBIX HYKJICODHIBHBIX
pearcHTOB. MexaHW3MBl peaklMid ¥ HAMpaBICHUE PACKPBITH
Kosiblla. KHUCIOTHBIE M OCHOBHBIA KaTajiu3 HYKICO(QUIBHOTO
PacKpBITHS OKCHPAHOBOTO IMkia. [IpuMeHeHre B MPOMBIIIICHHOM
OpPTaHHYECKOM CHHTE3E.

Anbieruipl, kKeToHbl. KapOoHOBBIC
KUCIIOTBI ¥ KX TIPOU3BO/THBIC

5.1. Anpaeruasl 1 KETOHBI

Knaccupumkarmmss w  HOoMeHKkiarypa. CrmocoObl  TIONXyYeHHS.
Odusnveckue CBOMCTBA. [IpOCTPAHCTBEHHOE W JJICKTPOHHOE
ctpocHue. IlOTeHIMANBI WOHU3AIMH W 3JICKTPOHHOE CPOJICTBO;
00I1as XapaKTEePUCTHKA PEAKIIMOHHON CIOCOOHOCTH. XUMHUYCCKHE




CBOMCTBA. OCHOBHOCTS. Peaxmun HyKJIeO(pUITBHOTO
MIPUCOEANHEHNS: OOIUN MEXaHWU3M, OCHOBHBIH W KHUCJIOTHBIN
KaTams, cTepeoxuMus. Peakumn npucoenuaeHust O-HyKIeoQHIIOB:
BOJBI, OJHOATOMHBIX M MHOTOATOMHBIX CIIHPTOB, aJKOKCHIOB;
MeXaHU3MBbI peaknuil. [IoHATHE O 3alUTHBIX TPYIIAaX ajabIeTHU0B
U KCTOHOB: OKCOJAHBI, CITOCOOBI UX CHHTE3a, YCTOHYUBOCTh B XOJIE
CUHTE3a U CcrmocoObl ynaneHus. [IpucoenuHenue S-HYKICO(DHIOB:
THIPOCYb(UTa HATPUS W THOJOB, MEXAHU3MBI PCAKITHI.
[Ipucoemquaenne C-HykIeoQWIOB NHAHUI-aHUOHA, AJIKUHHI-
HOHOB, METAJUIOOPTaHMYECKUX COCAWHCHHM, WIHIOB (ocdopa
(peakmus Burtura); MexaHu3MBbI peakiuil. [lodydeHne aTuioBeIX
W TPOMApTHIOBBIX CHHPTOB. Peakumm ¢ N-HyKkiIeopuIamMu:
aMMUaKa, MEePBHYHBIX M BTOPHYHBIX aMWUHOB, THAPOKCHIAMHUHA,
THIPAa3WHOB M €0 TMPOM3BOJHBIX; MEXaHU3MEI peakiuii. Peakuuu ¢
rajJloreHoHykjacodmwiaMd. EHaMHUHBI: alIKUJIMPOBAaHHAE CHAMUHOB,
COMPSDKEHHOE TPUCOCAWHCHUE C€HAMHHOB K O,[3-HEHACHIIICHHBIM
Kap6OHI/UH)HBIM COCANHCHHUAM. OTHOCI/ITeJ'IBHaSI pCaKIIuoOHHasA
CITOCOOHOCTH AJIBJIETU/IOB 1 KETOHOB.

CH-KucrnoTHOCTs W KETO-€HONBbHAs TayToMepHs. EHomm3arms.
Peakiuu c y4acTueM
0-BOJIOPOIHBIX aTOMOB. Peakiuu o-rajJoreHupoBaHusI, H30TOITHOTO
oOMeHa W pameMu3alii, MEXaHU3MBl PEaKIid, KUCIOTHBIA H
OCHOBHBIN KaTaln3 ATUX peaknuil. EHOJSIT-UOHBI, UX CTPOCHUE H
CrocoO0BI TCHEPUPOBAHUS. JBoticTBeHHAs peaKIMoHHas
CIOCOOHOCTh CHOJISIT-HOHOB. AJIKMJIMPOBAHHWE W AllMIAPOBAHHE
CHOJIAT-UOHOB, MCXaHHU3MBbI peaKuHﬁ. AHI)I[OHI)HOC MMPpUCOCANHCHUEC
U KPOTOHOBas KOHICHCAIMSA: MEXaHW3MBI PEaKIWi, KUCIBIH U
OCHOBHBIN KaTtanu3. [lepexkpecTHast anbAofibHas KOHIEHCAIUS, €€
ocoObeHHOCTH W HemocTaTkd.  [lepekpecTHas — ajbIOJbHAS
KOHJICHCAIIAS apOMAaTHYECKUX allbICTHIOB Wi (HOopMalbICTHAA C
anu(aTUYCCKUMH  albJCTHJaMH W  KETOHaMH  (KOHJCHCAIHs
Knsiizena-1lImuara). Peakmus [lepkuna, ee MexaHu3M.

Peakiiun OKHCIICHHS: OKHCICHHE PEakTHBOM J[)KOHCA, PeaKTHBOM
Tonnenca, coemunenusimu wmapranma (VII), peaxnus baiiepa-
Bunnurepa, ee mexanusM. Peakuus Kannunuapo, ee MexaHHU3M.
ITepekpecthas peakuus Kannunuapo. Boccranosnenue
aNBJETUAOB M KETOHOB C IIOMOINBI0 KOMIUICKCHBIX THIPUIOB
(NaBHs,, LiBH,, LiAlIH,), O0COOCHHOCTH mporiecca.
BoccranoBneHne  KapOOHHMJIBHBIX — COCJMHECHUI JIO  alKaHOB
(BoccranoBienue mo Knemmencerny u mo Kmxuepy-Bonbsdy).
peaKI_II/II/I APpOMATHYCCKUX AJIBACTUIA0OB M KETOHOB C Y4YaCTHEM
apoMarudeckoro  sapa. IIpuMeHenue B IIPOMBIIIJICHHOM
OpPTaHUYECKOM CHHTE3E.

5.2 OnHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBHIE KUCIIOTHI.
OOHOOCHOBHEIE  KapOOHOBBIE KHCHOTHL. —Kiaccmpukamus U
HoMeHKJIarypa. CnocoOsl momyuyenus. I[IpocTpaHCTBeHHOE U
JJIEKTPOHHOE CTpOCHUE. BojopomHblie CBSI3M B KapOOHOBBIX
kucnorax. dusznueckue cpoiicTBa. Xumuueckue coiictBa. OH-
KI/ICHOTHOCTL. 3aBI/ICI/IMOCTI) MEXAY CTPOCHHUEM U KHUCJIOTHOCTBIO.
Opmo-3pdext. OCHOBHOCTH KapOOHOBBIX KHCIOT. Peakuus
STepU(UKANNN, €€ MEXaHW3M. B3anMoneicTBHE C aMMHAKOM,
MEPBUYHBIMA W BTOPUYHBIMA aMHHAMH, MEXaHH3M pEaKIHi.
OO0pa3oBaHue rallOTeHAHTHIPUIOB, MEXaHU3MBI peaknuii. Peakmmm
KapOOHOBBIX KHCJIOT C YYaCTHEM Ol-yIJIIEPOIAHBIX AaTOMOB: Ol-
rajoreaupoBanue mo [ emmo-Donbrapay-3eTMHCKOMY, MEXaHH3M
peakimu. BoccranoBnenue. Peakmum  mexapOOKCHIIHPOBaHUS:
JNIEKTPONIM3  CcoJiel  kapOoHOBhIX  kucimor mo  Koinbbe,
nekapOokcmirpoBanue o [Jroma u no bopoauny-XyHCIUKKEpY.
5.3 OyHKUIMOHANBHBIE NPOW3BOJHBIE KApOOHOBBIX  KHCIIOT:
raJJOr¢HaHTr U APpUIbI (aHI/IHFaHOFeHI/IJII)I), AHI'UAPUIBI, CIOXKHBIC
3(UPHI, aMHU]IBI, HUTPUIIBL.

Oco0CHHOCTH TIPOCTPAHCTBEHHOTO W DJIEKTPOHHOTO CTPOCHHUSI.




KucnoTHBII W OCHOBHBIH KaTalM3 B XUMHH (DYHKIIMOHAIBHBIX
MPOM3BOJIHBIX KapOOHOBBIX KUCIOT. [loHATHE O HyKIeO(pHIBHOM
KaTaJmse.

lanorenanruapuapl. CrocoObl TodydeHus. B3ammopelicTBue c
BaxHeHmmmu N- m O-Hykieodunamu (Bona, CHHPTHI, aMMHAK,
aMHHBI, THAPa3WH), MEXaHW3MBl peakiuid. BoccraHoBieHue 10
anpAeruzioB no PozeHmMyHy.

Crnoxuble 3¢upbl. CrocoObl momydeHus. ['maponms  CloKHBIX
3¢UPOB B YCIOBUSIX KUCIOTO M OCHOBHOTO KaTalH3a, MEXaHU3MBI
mporieccoB. AMMOHONM3, MEXaHH3M peaknud. Peakmum ¢
METTIOOPTaHNYECKIMI ~ COCMHEHHSAMH, BOCCTAaHOBIICHHE [0
CIHPTOB U aJbJETUIOB.

AHruapuap! KapOoHOBBIX KHCIoT. CriocoObl nomyueHus. Peakiym
aHTUIPUAOB KUCIOT. KeTeH, momryuenue u cBoicTBa.

Hutpunel. CrnocoGsl nonydenus. Kucnpii u menoyHoil rugponus
HUTPUIIOB, MEXaHN3M MIPOIIECCOB. Boccranosnenue
KOMIUIEKCHBIMH THUAPHIAMH METAJUIOB 10 aMHHOB U albJETHIOB.
Bsaumonelictue c MarHui- U JUTHHOPraHUYECKUMHU
COEIMHEHUSIMH.

Awmunsl. CriocoObl monmydeHus. [Waponw3, MEXaHW3M PpEaKmuH.
BoccranoBnenue g0 amuHOB.  Jlermumpartamust  aMHJIOB.
[MeperpynmupoBku ['ohmana, MEXaHU3M pEaKIHH.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

MHOroOCHOBHBIE KapOOHOBBIE KHCJIOTHI. J[MKapOOHOBBIE KHUCIIOTHI
XKHUPHOTO H apomarmueckoro psama. Homenkmarypa. CmocoOsr
mony4yeHus. @Dusmueckne M XUMH4Yeckue cBoiictBa. OH-
Kucnornocts. OOpa3oBaHue (YHKIMOHAIBHBIX POU3BOIHBIX.
Peakuun, nporekaromue nOpu  HarpeBaHuu. Lluxnnueckue
AQHTUIPUABL: TIOJTyYeHHe, cBolcTBa. [IprMeHeHHME NUKapOOHOBBIX
KHCIIOT B ITPOMBIIIUICHHOM OPTaHUYeCKOM CHHTE3E.

ManoHoBelii  3dup, cnocodbl momy4enus, crtpoenue, CH-
KHCIIOTHOCTb. Peaxunn AIKWINPOBAHUS, THPOJIN3a,
nekapOookcunupoBanus. CHHTe3bl  KapOOHOBBIX  KHCJIOT W3
MasioHOBOTO 3¢upa. Peakiyn KoHIEHCAIIMM MaJIOHOBOTO 3(dupa ¢
KapOOHMJIBHBIMU cOeAnHEeHUsIMH (peakums KuéBenarens), peakuus
Poanonosa.

5.5 3amemméHHbIe KapOOHOBBIX KUCIIOT.

Krnaccudukanms n HoMeHknarypa. ['amoreH3aMeIiéHHbIE KHCIIOT.
CriocoObl  TONy4eHUs! O- W [-TaIOTeHO3aMEIIECHHBIX KHCIIOT.

I'MApOKCUKHUCIOTHI: kiaccudukanms u HOMEHKJIaTypa.
OcobOeHHOCTH ~ CBOMCTB  0O-, [-, Yy-rajoreH3aMelgHHbIX |
TUAPOKCHUKHUCIIOT. .HaKTI/I[[I)I, JIAKTOHBI. AMHHOKHUCIIOTEI.

Knaccupmkarmmss w  HoMeHkiarypa. Peakums  Pommonosa
OcoOEHHOCTH ~ peakiuu  dTepuuKanmy, aJIKWINPOBAHHUS U
AIITMNPOBAHMS AMHHOKHUCIIOT. Peakinu Aua3oTHpOBaHUs.

A3oTcoaeprkamiye CoeTMHEHIS

6.1. Hurpocoenunenus

Krnaccudukanmss wu  HomeHknatypa. CrHocoObl — MOSy4eHHs.
[MpoctpaHcTBeHHOE M 3JIEKTpOHHOe  cTpoeHue.  OOmias
XapakTepUCTHKAa  PEaKIMOHHON  CIIOCOOHOCTH.  XUMHUYECKHE
cBoicTBa. TayToMepHsi MEPBUYHBIX U BTOPUYHBIX aTH()aTHIECKUX
HUTPOCOETMHEHNH. [IpHIMHBI TOABMXHOCTH aToMa BOAOPOJA MpH
a-yriepogaom arome. CH-KucnoTHOCTs IEpBUYHBIX U BTOPHYHBIX
HUTPOAJIKAaHOB U  KUPHO-apOMATHYECKHX HHUTPOCOEIUHEHUIL.
Peakuuu co menouamu. Crpoenue coneil. BzaumopelicTBue
HUTPOHAT-NOHOB C KapOOHWJIBHBIMH COCAMHEHUSMH (peakuus
AHpn). Apomaruueckue HUTPOCOEIUHEHUS. Peakiun
BOCCTAHOBJICHUSI HUTPOAPEHOB B KHUCIOM M ILEJIOYHOM cpenax.
IIpomexxyTouHBIE TNPOAYKTHI BOCCTAHOBJIEHHS  HHUTPOIPYIIIEI
(HATPO30COCTMHEHHS, ApPMITHAPOKCHIAMUHBI, A30KCH-, a30- H
THAPa30COEANHEHUS). CenexTuBHOE BOCCTaHOBJICHHUE
HUTPOTPYTIIBI B JUHUTPOApEHax. IIpumenenue B
TIPOMBIIICHHOCTH; TOKCHYHOCTh HUTPOCOSANHEHUH.




6.2. AMUHBI

Knaccugpukarmst u HoMeHkiarypa. CrocoObl  TIONydYeHHS.
Ousnyeckue cBoHcTBA. [IpocTpaHCTBEHHOE W 3JIEKTPOHHOE
cTpoeHne. XumMudeckne cBoicTBa. CTpoeHHE W OCHOBHOCTD.

Peakuuu ¢ kucinoramu, CTpo€HUE COJIEH, UX HOMEHKIaTypa M
CBOMCTBAa. AJNKUIUPOBAHUE M ALUIUPOBAHUE; MEXAHU3MBI ITHUX
peakiuii. YerBepTUUHbIE aMMOHMEBBIE COJIM UM OCHOBAHUS:
MOJIy4eHHEe, CTPOCHHME, CBOMCTBA; pacUICTNIEHUE YETBEPTHUYHBIX
aMMOHHEBBIX OCHOBaHMM, HampaBieHue peakiuii. [IpaBuio
Topmana. Peaknnud aMHHOB C A30THUCTOM KHCJIOTOW, MEXaHHU3M
peaktmu. OCOOCHHOCTH peakmuil AMEKTPO(GUIBHOTO 3aMEIICHHS B
apoMaTWYeckux  aMHHaX  (HUTpOBaHWE,  TaJIOTCHHPOBaHUE,
cynsdupoBanue, popmumnmpoanue). OKHCICHUE aMUHOB.

6.3 A30- 1 1Ma30CcOeIUHEHUS

IlonyyeHne  1MAa30COCIUMHEHUN  peakuued  Ua30TUPOBAHU:
YCJIOBUS  TPOBEACHUS  peakuMM M MEXaHW3M, [pupoja
HUTPO3UPYIOIIEIO0  pEeareHra; pasiuuus B yCTOMYMBOCTH
HACHIIIEHHBIX U apOMaTUYECKUX [ua3ocoequHeHui. Puznueckue
cBoiictBa.  IIpocTpaHCTBEHHOE UM  DJEKTPOHHOE  CTPOCHHUE
apOMaTHYECKUX OUAa30COEAUMHEHUN B 3aBucuMocTu oT pH cpensl,
TayTOMEpHBIE TpeBpallleHus. XUMHUYeCKHe CcBoicTBa. Peakiuu,
MPOTEKAIOIINE C BBIACTIEHUEM a30Ta: 3aMelleHUE AUa30HHUEBOMN
IpyNIbl Ha THIOPOKCH-, alKOKCUTpymmy, ¢Top, i#oxn. Peaknuun
paluMKaTbHOTO 3aMCIICHHs JUA30TPYNIBl  HA  XJOp, Opowm,
LUAHOTPYIIly, HUTPOIpyMIy, BOAOpoX, Peaknuu, nporekaromue
06e3 BBIACTICHHA a30Ta: BOCCTAHOBJICHHE [0 AapHITHIPA3UHOB.
A3zocoueranue. A30- U JHa30COCTABIIIONINE, YCIOBUS COYCTAHUS C
amMuHaMU U penonmamu. [loxydenne u mpuMeHEHNE a30COSIMHECHHUH,
a30KpacUTENH.

Conep:xkanue 3aHSITHIi CEMHHAPCKOTO THIIA

I‘E‘fl HaumeHnoBaHnue TeM (pa3iesioB) Tun Copaep:kanue 3aHATHII CEMHHAPCKOT0 THIIA
1. | Beenenne. Teopus xumumdeckoro | II3 | HomeHknaTypa opraHMYECKUX COCAMHEHH.
CTPOCHHS u HACBIIICHHBIC AJKaHbI
yraeBogopoasl (YB) Crepeouszomepusl.
JIP | Homenknarypa opranudeckux coeauHeHuid. Ilpupona
KOBaJICHTHOM CBSI3H.
Pe3onanc. D QeKTl B OpraHNuecKOi XUMHH.
3. | HenacepluieHHbl€ YIIIE€BOAOPOIBI 113 [uxnoankansl
ANKeHbI.
AJKeHbI
AJIKUHBI.
AJKaueHbl.
JIP [Tepunuknnyeckue peakiuuu
5. | ApoMaTudecKkue COeAMHEHUS 113 | ApomaruunocTs. beH3on
JIP | ApeHsl
7. | T'anorenonpousBoaueie.  CHOuUpTHI, 113 MerannopraHudeckue CoeuHEHNs
(heHobI, MpocThie 3QUPHI JIP | 'anoreHonpou3BOIHbIE
CrupTsl
®Denoubl. [TpocThie 23hUphl. DMOKCUCOSANHECHHUS
9. | Ampnerunsl, xeToHBl. KapOoHOBEIE 113 AJbpaeruapl U KETOHBI
KHUCJIOTBI M UX TPOU3BOAHbIE JIP KapOoHoBbIe ~ KHCIOTBI M HX  (DYHKI[MOHAJIbHBIC
MIPOU3BOIHBIC
11| A3oTcomepkaliye coeTMHEHUS I13 Hutpocoenunenus, aMuHbI
JIP Awmunsl, J{nazocoequHeHust
Coaep:xkanue caMOCTOATEIbHOM padoThI
iﬁl HaumenoBaHue TeM (pa3jiejioB) Coaep:xkanue caMOCTOSATEIbHOI padoThI
1. | Beenenue. Teopust xumuueckoro | IloBTopenue JICKIIHOHHOTO Martepuana. IloaroroBka K
CTPOCHUS u HACBHIIICHHBIE | TPAKTHYECKUM 3aHATHSAM H JTa0OPaTOPHBIM paboTaM

yraesogopoasl (YB)




2. | HenaceimeHHbIe yTICBOAOPOABI [ToBTOpEeHHe  JIGKIIMOHHOTO  MaTepuala. IlogroroBka K
MIPAKTUYECKUM 3aHATHIM H Ja00paTOpHBIM paboTaM
3. | Apomarudeckue COeTUHCHUS [loBTOpeHne  NEKMWMOHHOTO  Marepwana.  [loaroTroBka K
MPAaKTHICCKAM 3aHATHAM M 1a00paTOpHEIM paboTam
4. | TI'anorenonpousBonubie. Crnupthl, | [loBTOpeHue  JeknuoHHOro  marepuana.  I[loaroroBka K

(heHOJBI, MPOCTHIC FDUPHI MPAKTUYCCKUAM 3aHITHIM U Ja0OpaTOPHBIM paboTam

5. | Ampaerunsl, keToHbl. KapOoHoBbie | [loBTOpeHHE — JIGKIIMOHHOTO  MaTepuana. IlogroroBka K
KHCJIOTBI M MX IMPONU3BOJIHEBIC MMPaKTUYCCKUM 3aHATHAM U HﬁGOpaTOpHBIM pa60TaM

6. | Asorcomepxkamiyie COeIMHECHUS [loBTOpeHne  NEKMWMOHHOTO  Marepmana.  [loaroTroBka K

MPAKTUYCCKUM 3aHATUAM U J'Ia60paTOpHBIM pa60TaM
3. OueHo4YHbICe MaTepHaabl JJsl IPOBEJCHUS] TEKYIIero KOHTPOJA YCHEeBAEMOCTH H
NMPOMEKYTOYHOM aTTecTAlMM 00y4aroIuXcs M0 JUCHUILINHE (MOAYJII0)
[To aucuuninuHe (MOIYJIO) MPEIyCMOTPEHbI CIENYIOIME BHJbI KOHTPOJS KauecTBa

OCBOECHHUS:

® TEKYyIIHUH KOHTPOJIb YCIIEBAEMOCTH;

® [IPOMEXYTOUHAs aTTecTalus 00YJaroIUXCcs 0 AUCHUILIUHE (MOIYJIIO).
3.1. OueHoyHble MaTepHaJbl MJIs1 TNPOBeJeHUs] TeKylleld aTTrecTalMy MO JMCHUIIHHE

(MoxyJi10)
Ne | KonTposupyemblie TeMbl (pa3aeibl) HaunmeHoBaHHe OLIEHOYHOT'O CPeICTBa
n/n

1. | Beenenue. Teopust XuMuveckoro crpoeHus u HacwiieHHbsie | Jloknan. KontponeHas padora. Tect
yraeBogopoasl (YB)

2. | HenaceplneHHbIE YTICBOAOPOABI Hoxnan. KorrponsHas pabota. Tect

3. | Apomarudeckue COeIMHEHUS Hoxnan. KorrponsHas pabota. Tect

4. | Tamorenomnpoussoansle. CriupThl, heHousl, pocteie 3¢upsl | Hoxnaa. KonrponsHas padora. Tect

5. | Ampgerunpr, keroHel. KapOonoBele kucnmotel U ux | Jokman. Konrponpsras pabdora. Tect
IIPOU3BOJIHBIE

6. | AzoTconepxalie cOeIMHEeHUs Joxnan. KontposbHas padora. Tect

3.1.1 TunoBble KOHTPOJIbHBIE 32aaHUS WM UHbIE MATePHAJIbl, He00X0AUMBbIE ISl OLlEHKH
3HAHWI, YMEHUI, HABBIKOB U (WJIH) ONbITA IEATEJILHOCTH B NMpoOLiecce TeKYIero KOHTPOJIst
ycreBaeMocTH
NupopManmoHHBINA MPOEKT (I0KIAX)
1. Anpnorekcossl. Crepeoxumusi. XUMHUYECKUE CBOMCTBA.
2. Kerorekcossl. Ctepeoxumus. XUMAYECKUE CBOMCTBA.
3. Aunspponento3sl. CTepeoxumMus. XUMHUUYECKUE CBOMCTBA.
4. Kieryatka.
5. TI'mukores.
6. Omaurocaxapuibl.
7. Tlupanossl. Crepeoxumus. XUMUYECKUE CBONCTBA.
8. @dypano3bl. CtepeoxuMusi. XMMHUYECKHUE CBOMCTBA.
9. MoHO3BL.
10. LukmonenHass n3oMepust yrieBo10B.
11. ckyccTBEHHBIE BOJIOKHA HA OCHOBE LIEJTIOJIO3BI.
12. Kpaxman.
13. [IpocTpancTBEHHAS] U30MEPHUSL.
14. Amunokuciotel. CTepeoxumusi. XUMUYECKHE CBOMCTBA.
15. AM¢poTepHOCTb aMUHOKHUCIIOT.
16. He3ameHuMble aMUHOKHUCIIOTHI.
17. benku. Ux cTtpoeHue.
18. IIpocThie U CIIOXKHBIE OCTTKH.
19. [lentuasl.
20. Jlunuael.
21. XKupsl.
22. Kupnsie kuciotel. CTpoeHrne. XMMHUYECKUE CBOMCTRBA.
23. ®ocharumapl.

10



24. ®dypan, nuppos, THOdQeH u ceneHopeH. XHUMHUUECKHE CBOMCTBAa M B3aUMHBIC
MIpEBPALICHHUS.

25. Knaccudukanus 1 apOMaTHYHOCTh T€TEPOLIUKIIOB.

26. 'eTeponukiInyecKne COEIUHEHUS C BYMS Te€TepOaTOMaMHU.

27. I'eTepOLMKINYECKUE COEIUHEHUS C TPEMS T€TEPOATOMAMH.

28. [lyprHOBBIE ¥ MUPUMUIUHOBBIE OCHOBaHNUsA. VX 3Hau€HUE U CTPOEHNE.

29. HyxsieoTuapl.

30. PHK u JIHK.

31. Ilupan u THONIMpaH.

32. TuodeH u ero Mpou3BOHbIE.

33. ®naBoH U (HIABOHOUIBI.

34. KyMapuH U €ro npou3BO/IHbIE.

35. IlupuMuAMH U €ro NpOU3BOAHBIE.

36. Cepyconepxaiiyue reTepouKINYeCKUe COCTUHEHUS.

37. Iluppoa u ero Nponu3BOJHBIE.

38. HomeHkaTypa reTepOlMKINYECKUX COCTMHEHNMN.

39. IlupuauH U ero npou3BoAHbIEe. XMMHUECKHUE CBOMCTBA.

40. dypaH u ero Npou3BoIHbIE. XMMUYECKUE CBOMCTBA.

41. AnpioneHasT M KpOTOHOBass  KoHJeHcamuu. Mx wmexanusm. [lpumenenue B
MIPOMBIIIIIEHHOCTH.

42. Cruptel. FIX XUMHYECKHE CBOMCTBA U IPUMEHEHUE.

43. IIpupoausie yrieBoaopoasl. CiocoOsl UX EpepadOTKH.

44. Onedunbl. CriocoObI X MOIYYEHHUS U TPUMEHEHHUS.

45. Amunbl. CriocoObl UX MOJTyYEHUs U TIPUMEHEHUS.

46. CBolicTBa apoMaTHUYECKUX coeuHeHui. VX oTinuuune ot onedruHoB

KoHnTtpoJubHbIii padoTa

Pazgen 1.
1) Cnenyromye COeTMHEHHSI OTHECHUTE K psjiaM, KJlaccaM M Ha30BUTe o HoMeHknatype [UPAC:
CH;
_ — |
CHy~CH, " C=C~CH,—CH, H2C=CH-CH, CH,-CH—C=CH
.rp _,O
CH3_CH2'CH2_C\ HSC—?H—CHz -C=C— CHz_C::
NH, OH HoH O-CH,
.erO
CHy=GH—CH,=C,
NH, OH

2) TlpuBeaute GOpMysbl CIEAYIONIMX COCIWHEHUW: AHWIMH, TOJYOJ; CTHUPOJ; MYpaBbHHBIN
aNbJIETHT; 2-3TOKCHOYyTaHOBasI KHCIIOTA.

3) YcnoBHBIMU CHUMBOJaMH MOKa)XUTE HAMpaBieHHUs] MHAYKTUBHOTO 3(QQeKTa U pe30HaHCHOTO
addekra (3¢. compshxenus). [lokazarh, Kakue TPYNIBI SIBISIOTCS JJIEKTPOHOAOHOPHBIMH, a
Kakue aJeKTpoHoakienTopHbiMu? Hannune pesonancHoro s¢dekxra moaATBepAUTh HalMCAaHUEM

PE30HAHCHBIX CTPYKTYP.
> cer, COOH ﬂ

Pazpenn: 1, 2
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1. Hanummre ypaBHEHUs peakluil 1 HA30BUTE MOTy4YeHHbIE coenHeHus (30).

HBr 1) B, H;
ROOR. t 4.1-Me1 ]1:[]1]1}{.'[0]".3}{'.:C]Izj H:D;_ C:HE':?

1.1-byren

HBr_

1"}

o A e TR e B
- MeTHunKIoreKcan i

KOH . Smunen piAmt
6. DTHeH PACl, CuCl,

2. DTIWIBHHIIOBBII ypup

3- 2-bpomrexcan
CHupT. t
2. [puBenure mexanu3mbl peakmuid Nel u No2 (20). Ykakure CTEPEOXUMHUYECCKHI pe3ybTar
peakiuu Ne2. [IpuBeaute KIMHOBUAHBIE (POPMYJIBI CTEPEOM3OMEPOB M HA30BUTE HX MO R,S-
Homenkiarype (1,00). s mpomaykra peakiuu NeS mpuBemutTe KoH(puryparuio u Hambolee
ycToiunByto koHpopmarmio (1,00).
3. Ocy1ecTBUTE MpEBpaIEHUs, UCIIOIB3YsI TOJIBKO HEOPraHWMIECKUEe peareHTHI (40).
a) 1-Bvren ———= 2.3-0vrananon

G) [ponman ——= nuxionponan

4. YcTraHOBUTE CTPOEHHUE COETMHEHUS U HAITUILINTE BCE yKa3aHHbIe peakiuu (30).

- == .rekcan
RhCl-3PPh,
Br.
CeH,a CyH,.Br, weso-dopma
CCly
KMnO, H.O GooRad e — RN
H,SO, t KapOOHOBAA KHC/IOTA-CIHHCTBCHHBI TTPOAYKT
Pa3znea 2.
Bapmuanr 1

1. HanumuTe ypaBHEHHsS peakIMii W Ha30BUTE TonyudeHHbIe coenuHenus (30). IlpuBemute
MexaHu3Mbl peakiuid NeS u N6 (30).

HBr (| vop, HC {1 woog - ) BHAIk.
e —_— 4. 1-byrin —’-
[Tporin IO (:Ti)H
2. Hsonpen —L Qs HBr (1 v

'_'.Jl

2)H.0, Zn L 3-Ilentaen ——— ™

Mo errgr 1Y Saepeytriget
E2-MICTTI- L 3 -0vTa THeH |

. C . H-O
3. Hpornn M 0.2 IIL[I[[I[I—b""

KOH, t C (rl
2. Hammmwure ypaBHeHue peakiuu. KakoBa koH(urypamms mpoaykTa peaKIII/II/I? Ykaxure

CTepeOXI/IMI/I‘leCKI/II/I pesynpTat PeaKL{I/II/I (20).
L
, I" )

TR e 1 — —
A |_1_\I‘|___I\_I ;’)—(\\

[ Covoe H
1. OcyiecTBUTE MPEBPAIICHHSI, UCTIOIB3Ys TOJIBKO HEOPraHUIECKUE peareHThl (60).
CN
a) IruneH =
G) IMpomen — | rexcen-4-nn

B) |-Byren — wmipanc-2-0vTeH

4. YCcTaHOBHUTE CTPOCHHE COSTMHEHNS U HAITUIITUTE BCE YKa3aHHbIC peakuu (30).

12



HBr (1 »xB.)

CoHy Br
_ 1) Oy CHCly . ” \
= S TAH1HA; TaHalb (2 Mo
CoHin 2) Zn. Ha0 STAaHIHAIL + TaHalb (2 MOk
Br» .
_W*C[1H|||Bl‘:
Pazgea 3.
Bapmuanr 1

1. Hannmnre ypaBHeHus peakunid. HazoBuTe HCXOQHBIE COEUHEHUS U TPOYKTHI peakuui. [l
peakimu Nel ykakuTe 371€KTpOHHBIE H(PPEKTH 3aMECTUTEINS, IPUBEIUTE MEXAHU3M U OOBSICHUTE
COCTaB MPOYKTOB PEAKIIUHU C TIO3UIINN Teopur pe3oHanca. (90).

Pazgen 4.
3aKOHYWTE YpPAaBHEHMsI pEAKIMH € Y4YETOM CTEPEOXMMHMYECKOro pesynbrara. [IpuBennre

MCXaHU3M PCAKIUU 4

A TEO g Nal NO,
1). (H.C)LHC —CH, Br—— Al S
ALETOH 6). NaO
.. HO H.O, t
2).H.C—C=C —CH.,Cl Br
! H H B

al qu:‘ 1
3) (1,0),0—C,H. _C.H;ONa cl
I

=@
C - C,H. C,H-ONa
CH, o hp
4). Br | H —DH
| CHHpT
C

~LHL
. CHLCI
) - NaOH, H,O
al)
5. M’ /©/ T, t
H,O 11 C

NO,
Pa3znea 4.
Hanummre peaxiuu (0,4 6ama). HazoBure mosrydeHHbIe COG}II/IHeHI/ISI (O 1 Gam).
H-0 5) (R)-2-Tlewranon —anet
Ly 2-Metun-2-xnopbyvran — U nnpatim
HCOOH, 'C
173 KOH., 3200 o AT EE R
21 A-MeTinbeH3MICVIBPOHOBIA KHCIDTR = Dl e . -
' 2 HCl 500, 50
K e , 13
30 ype-A-mpen . By THANMEIOTERCA HON = " I Mermbeniesnil whip .
2 (CHL0),50- o
[y NaOH, H-O PN CT— (L — I_:|_l L
4) n-Kpesop ———————=
_ P ) Cl
e H—C RN § TR W -
IS S0, 0

II. HpI/IBeI[I/ITe MEXaHM3MbI CIETYIOIHX peakuuii (3 6amn).

LV elesmoonr s
o 12500
] St -
20l e poeirae - -
e
. LT
DI YT BSNTR i e

II1. OcymiectBuTe cienyroiue npespaiieHus (6 6aia).
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L Rl I FI TL W B WY I [ N TRy |

P o et e N 8l . ey e
22l e P -2-Hirponesrus

S Hersesen T Z-HorpeseReineiie

IV. YcraHoBUTE CTpOCHHE COCIMHCHMS W HANMIIUTE JJIs HEro BCE yKa3aHHbIe peakinuu (3
Oamna).

= TR

[y Cy
|':.'||.“|_'_.\;“_' - (R tkIn] R
AIRIN SR
Paznea 5.
I. Hanumure peakuuy, Ha30BUTE MOTYUYEHHbIE COeUHEHUSI (6 0aioB).
| 2-Bvranos Cu 6. TlPonasa: 2CHL0H
-2-Byrakon — o v Hpomasaie 4*”@'
H.0. H.80, o o, HCl
R DR R ——— 7. Tooven
HgS0, AlCl cucl
aHSO, NH-—NH- JOH,
3 Tlponasas _\.1]1:5.[3. 8. Hnorescasnon H & .. B,
H.O Py
b —CH—C KOTH
4. bvranon I—hw—h 9. 2-MeTnanponaHae Tl*
: -0
SOCI, ‘H.—~H-
3. ¥ReycHaA KHCIOTd ——— & 0. ¥eevenas KHeoTa CH, NH,
e

I1. [TpuBeauTe MexaHu3M clieayromei peakiuu (3 6ama).

NaOH; g0
[Mpenanans —————————=
H-.0

IIL. OcymecTsuTe creayroume npeppamenus (7 6amios).
2o bemeg —=

Lersaina g

IV. YcranoBure cTpoeHHME COSAMHEHHWS W HAMUIIMTE JJII HETO BCE yKazaHHbIe peakuuu (4
Oaa).

L PPV
=N Naldl
[ B P - == 0 o CoH N
: o :
- . .
I Y § EUS e P A R T RS R TR PN Rk
Nl

Paznea 6.

I. Hanmummmre peakiuu, Ha30BUTE MONTy4YeHHBIE coequHeHus (6 OamnoB). [IpuBenure MexaHu3m
peakuu Ne 6, 00BSICHUTE BIUSHUC 3aMECTUTENS B OCH30JbHOM KOJIBIIE Ha CKOPOCTh peakmuu (4
Oamnna).

14



(NHy-5 NaN0O, 3 HCI
2,

Lou-Jlnsnrpotenzon o, w-Tonvigine
H.0O : D.5°C
~ - ”N[.:I.'-:|\.|=.'|_| . Ni- S0
2. HaodyTan . 7. Xoopin e HIurinasoHns —
P H.0, 0°C @
. _ NaOH o CH.0H. H
3. 2-]];1‘|‘|-no_&"r;lza4"‘” 0 8. Xopin v-MeTHIh e HIULTIA 30 HIE
- o
; Br- . CuBr. HBr
4. Annimn 9. Bpomit eHIUHAoHE —
H-0 e )
L 0o
_ 2= C,H-ONa
_____ R N ndls
3. AHIIIRH e L0, Xnopun u-cyvindohemumuaions — =

II. OcymectBute cruenyiomme mnpeBpamieHus. [Ipemnoxure XUMHUYECKHE  PEaKIvu,
TI03BOJIAIOIIME MOATBEPAUTH CTPOCHHUE TIOTYYEHHBIX COSIMHEHUH (6 OasoB).
| L - _L....|'| LIBLSDcbvDBIED

o L L
RORRTES IRH RO 1 B st S § VRN TRTG TR

III. YcraHoBuTE CTpOo€HHE COEIMHEHUS M HANUIINTE JJIi HEro BCE yKa3aHHbIe peakiuu (4

Oaa).

O T I Y BN R X T A TR B T AP R PR RV R FE

J
EIMECT f

ARSI WP AllEIED

‘ NI STR I

I § BN

‘ CHL e, Al ue

Muuu-rTecr
1. Tloakucienue wnM nojuieNadylBaHUE PEAKIMOHHON CMeCH NpU MPOBEACHUU CHHTE3a
MO>KHO KOHTPOJUPOBATH:
10 [[BETY MHIUKATOPHOI Oymaru
HCIIOJIb30BaHUEM TEPMOMETpA
UCIIOJIb30BAaHUEM MOHOMETpA
BBbIIEP)KUBAHUEM ONPEJCIEHHOTO BPEMEHU
METOZI0M TOHKOCIOHHON XpoMaTorpapuu
2. Jlns u3MenbueHus TBEPbIX BEIIECTB MOXKHO MCIIOIb30BaTh:
bappopoByIO CTYNKY € IECTHKOM
KaruJuisp
epexon
AIITOHXK
koba byn3ena u Boponka broxaepa
3. Konwnueckas koi0a ¢ OTBOJIOM Ha3bIBACTCS:
ko00it bynzena
koJ00i Bropra
XUMHUYECKUM CTaKaHOM
k0110011 daBopckoro
konboit Kusitsena
4. Orepuduxanuio B JTa0OPATOPHBIX YCIOBUSAX MOXXHO TPOBOJUTH, HCIIONb3YS
KapOOHOBYIO KHCIIOTY, CIIUPT H:
BOJIOOTHUMAIOIIUH areHT
KaTaJIUTUYECKOE KOJUYECTBO IIETI0UU
BOJIy B Ka4eCTBE paCTBOPHUTEs
KaTaJIUTUYECKOE KOJUYECTBO aMHHA
N30BITOK MIEJIOYH
5. Konb6a byH3ena u BopoHka broxHepa npUMeHSIOTCS IPH:
© ¢unbTpanuu TBEPIBIX BEIIESCTB
D AKCTPaKIIMH KUJIKMX BEIIECTB

G 000 0. 000 0. 000 0.

00 0
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D peKTH(HKAINU )KUJIKUX BEIIECTB
D TeperoHkKe *KUJKUX BELIECTB
D OCaXJEHUU XKUIKOCTEN
6. K ankunupyroiiemy areHTy OTHOCHUTCS:
Y AJKWITAJIOT€HN]
aJIKaH
KETOH
aHTuapu KapOOHOBOM KHCIIOTHI
XJIOpAHTUAPH]T KapOOHOBOW KUCIIOTHI
7. B KadecTBe alMUIMPYIOIUX Ar€HTOB ITPUMEHSIOT:
aHTUIPH]T KapOOHOBOW KUCIIOTHI
aJIKaHbI
KETOHBI
AJIKWJITaJIOT €HU bl
POCThIE 3(HUPHI
8. B kauecTBe JerupaTupyroLIEro areHTa UCoiIb3yoT:
CEPHYIO KUCJIOTY
aJIKaHbI
pOCThIe 3(UPHI
AJIKWJITaJIOT €HU bl
CJIO’KHBIE Y(PUPHI
9. K amudaruueckoMmy psily He OTHOCUTCS COCTMHCHHE:
KyMOJI
OyTaH
aleTUIIEH
ATHIIEH
JUBUHUII
10. CoenuHeHnsMH, COAEPKAIUMU APOMATHYECKYIO CUCTEMY SIBIISIFOTCS:
TOJIyOJI
LUKJIOTEKCEH
U30IIPEH
BUHUJIALIETUIICH
CTHPOJI
11. Coenunenus, coaepkamuye XOTs Obl OAWH aTOM C HEMOJCIEHHBIMH DJICKTPOHHBIMU
napamu (HOII):
& xJopaTaH
METHJIOBBIM CITUPT
YKCyCHasl KUCIIOTa
OyTaH
OeH30I
12. YkaxuTte NnpaBUIbHOE COOTBETCTBUE MPHUPOJBI reTepoaToMa (€ro Ha3BaHMs) M YUCIIA
HenoJien€HHbIX d3JekTpoHHBIX map (HOII) B cocraBe HEWTpanbHBIX MOJIEKYI
OpPraHUYECKOTO COECIUHEHHUS:
1) Kucmopon
2) Bbpom
3) Asor
BapuaHTbl 0OTBETOB:

OJTHA HDI
JIBE HOI

TPU HOII
13. TlosnoxkuTenbHbIH Y3GHEKT COMPSIKEHNUS POABIIAET (PYHKIIMOHAIBHAS TPYIINa B COCTABE

OpTaHHUYCCKOI'0 BCUICCTBA:

0000« 000 0

(C

000 0

0000«

{O00RE

Q [
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Y aHWJIMH

OeH30i1Has KuciIoTa

HUTPOOCH30I

OeH3aILIETH]

3TUIOEH30I1

14. OtpunaTenbHblii UHAYKTUBHBIN 3¢ (}eKT crnocoOHbl NPOSBIATh (YHKIHMOHAJIbHBIE
IPYMIIBI B COCTaBE COCIMHEHU:

benon

2-6pommpornaH

] KyMon

beHmuIUTHI

MeTaHCYIb(POKUCIOTA

15. PacctaBpTe cienyronme (QyHKIMOHAIBHBIE TPYMIbl B MOPSAJKE YMEHBIIEHUS CHIIbI
AJIEKTPOHOAKIIENITOPHOTO BIIMSHUS HAa apOMAaTHYECKYyI0 CHCTEMY B IPOU3BOIHBIX
OeH3oma:

HUTPO-TPYIIIa

KapOOHMJIbHAS TPy

000 0

QO00ERE

Hop
16. OquH acUMMETpUYECKMH aToM yriepojaa (XUpalbHbIM IEHTP) COIACPKHUTCA B
CJIEIYIOIINX COCUHEHMSIX:
& 2-6pomOyTaH
~  2-aMMHOIIpONIIaHOBasi KUCIIOTA
OyTaH
KyMOJI (M30TPONUIOEH301)
STHIIEH
17. PaccTaBbTe CienyIOUIME IPEICTAaBICHHbIE COCAUHEHMS B CIEAYIOLIEM IOpSJIKE: He
COJIEP/KUT aCUMMETPHUUYECKOTO aToMa YIJIEpOJa — COAEPKUT OJUH aCUMMETPUYECKUI
aTOM yriepoja — COAEPXKHUT JBa ACUMMETPHUECKHX aroMa YIJepoJla M MOXKET
CYLIECTBOBaTb B BHUAE Me30-(DOpPMBI — COJEPKHUT JBa ACUMMETPUUYECKHX aToMma
yTJIEpo/ia ¥ MOKET CYLIECTBOBATH B BUJIE YETHIPEX Map IUACTEPEOMEPOB:
2,3-nuOpoMIieHTaH
IIPOIIAHOBAs KUCJIOTA
4] 2,3-nuxnopOyTaH
OyTaH-2-01
18. MoryT cymiecTBOBaTh B BHJE yuc-, mpauc-uzoMepoB (unu Z-,E-) ciepyromme
COEIMHEHMSL:
& 2-OyteH
' 1,2-AMMEeTUIILMKIONPONaH
1-6yten
2-meTun-2-0yTeH
1,1-quMeTHIIUKIONnponaH
19. AnkaHbl MOTYT BCTYNAaTh B PEAKIIUU C:
Y OpOMOM Ha CBETY
O OpOMOM B YETHIPEXXJIOPUCTOM YTIIEpPOJe
D OpOMOM B IPUCYTCTBHH KEJIE3HOIO KaTaanu3aTopa
2 OpOMOBOAOPOJIOM
D BOJOW B IPUCYTCTBUH MUHEPAIBHON KHUCIOTHI
20. AnKeHbl MOTYT BCTYNIATh B PEAKIIUH C:
& OpOMOM B UETBIPEXXJIOPUCTOM YIIIEPOJIE
& OGpPOMOBOJIOPOJIOM
pa30aBiIeHHON a30THOI KUCJIOTON IIPU HAarpEBAHUU U TIOBBIIIEHHOM JIaBJICHUU
] HUTPYIOILEH CMECHIO
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(J rajoreHajJkaHaMu B IPUCYTCTBUH KUCJIOT JIptonca
21. ANKVHBI MOTYT BCTYNIATh B PEAKIIMH C:
& BOAOW B IPUCYTCTBUU COJIEU PTYTHU B KUCJIOU cperie
~ OpOMOM B YETHIPEXXJIOPUCTOM YyTIEpPOJIe
BOJIHBIM PacTBOPOM ILEIOYH NPU HArPEBAaHUU
CIIUPTOBBIM PACTBOPOM IIENOYH IIPU HATPEBAHUH
aHTUIPUIaMHU KapOOHOBBIX KUCIIOT B IPUCYTCTBUU KUCIOT JIptonca
22. JIueHOBBIE YTIEBOAOPOABI MOI'YT BCTYNIATH B PEAKIUH C:
OpPOMOM B YETBIPEXXJIOPUCTOM YIIIEpoie
raJIOr€HOBOIOPOJaMHU
CIIUPTAMHU B IIECJIIOYHOU CPEE IPU HarPEBAaHUU U NOBBILICHHOM JaBICHUU
CIIUPTOBBIM PACTBOPOM IIENOYM IIPU HATPEBAHUH
KOHLICHTPUPOBAHHOW CEpHOM KUCIIOTOMU IIPU HATPEBAHUU
23. beH30J1 ¥ €ro TOMOJIOTH MOT'YT BCTYHATh B PEAKIIUU C:
XJIOPOM B IIPUCYTCTBUU KEJIE3HOT0 KAaTalu3aTopa IpyU HarpeBaHuu
raJloreHaJIkaHaMU B IIPUCYTCTBUU KHUCIIOT JIpronca
OpPOMOM B YETBIPEXXIIOPUCTOM YIIIEpoie
BOJHBIM PAaCTBOPOM IIE€pMaHraHaTa Kajaus IPH OXJIaXKICHUH
BOJIOM B KUCJIOW CpeJie IIPU HarpeBaHUU.
24. Cmech x0pohOpM-XJIOPUCTHIN METHIICH-TUXJIOPITAH MOYKHO Pa3/IeinTh:
pekTuduKanuen
MepeKpUCTAIIN3aAUEN
BO3TOHKOH
HEBO3MOKHO pa3/eiInTh
JKCTpaKIUEH
25. Ecnmu pacTtBopuTeNh HE TMOAXOAUT JUISI TMEPEKPUCTALIU3ANNK, TO TOI0UPACTCS
HCIIOJIB3YETC:
Y CMECh pacTBOPUTEINICH
CUCTEMA C BAKYyMOM
BEILIECTBO HE OYMIIAETCS JAaHHBIM METOJIOM
CUCTEMA C UHEPTHBIM ra3oM
CUJIMKArelb
1. Jlns meperoHKH BBICOKOKMIISIIMX BEIIECTB IPUMEHSETCS METOL:
IIEpEroHKa MoJ{ BAKYyMOM
AKCTPAKIHS
MEPEKPUCTAIIA3ALUS
NIeperoHKa npu aTMoc(hepHOM JIaBICHUU
BBICAKUBaHNE
2. Bo3aymHsli XOJ0JWIBHUK IPUMEHSIOT IIPU:
MIEPErOHKE JKUJIKOCTEH, TeMITepaTypa KMUIeHUs: KoTopbixX Boime 120-130 °C
pekTudUKanuu
bunbTpanuu
CYILKE
MIEPErOHKE HU3KOKUIIAIINX KUIKOCTEN
3. AJIOHX NMPUMEHSETCS PH cOOpe YCTaHOBKH IS
MIEPErOHKHU
MEPEKPUCTAIIIA3ALUN
bunbTpanuu
CYILKH
MIEPEOCAKACHUS
4. TleperoHkKy ¢ BOASIHBIM IAPOM LI€JI€CO00PA3HO MPOBOAUTH JUISl XKHUIKOCTEH, KOTOPHBIE:
Y He CMEIIMBAIOTCS C BOJIOH
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CMEINBAIOTCS C BOAOW B OTHOIIEHUN 1:2
CMEILHBAOTCS C BOJIOM B OTHOIIEHUH 1:3
B3aUMOJICUCTBYIOT C BOJOH
CMEIIHUBAIOTCS C BOJIOM B OTHOIIEHUH 1:4
5. Jednermatop UCHOIB3YIOT B MpoIlecce:
(hpakIMOHHOMN TIEPETOHKH
bunpTpanuu
CYIIKU
IIEPETOHKH B BaKyyMe
OTTOHKE PaCTBOPUTEIS
6. B ciyuae ecniu He0OX0AMMO OBICTPO MPOBECTHU MPOLIECC (PUIBTPALIMH, UCTIOIB3YETCS:
¢buIbTpOBaHME MO/ BAKYYMOM
¢uIbTpOBaHME IPU aTMOC(HEPHOM JABICHUN
CKJIaa4yaThiil GUIbTP
BOpoHKa broxHepa
¢unbTp loTTa ¢ MaKCUMAalIbHBIM pa3MepPOM IOp
7. JlIg DKCTPaKLUKU UCIOJIb3YIOT:
JEIIUTENbHYO0 BOPOHKY
XUMHUYECKYIO0 BOPOHKY
KareJbHYI0 BOPOHKY
XpoMaTorpauiecKyro KOJIOHKY
KPYTJIOJOHHYIO KOJIOY
8. Ilpum Hammuuu npumecey TeMIeparypa IIaBJIeHUs BELIECTB BCETa:
HUKE YeM MHJIMBUYaJIbHOTO BEIlleCTBa
paBHa TeMIIepaType IJIaBICHHUS HHIUBUAYaIbHOIO BELIECTBA
BbIIII€ YeM WHIUBUAYaIbHOTIO BELIECTBA
HE UMEET 3HAYCHUS
U3MEHAETCS B OOJIBIIIOM MHTEPBAje TEMIIEPATYP MPH KaKIOM SKCIIEPUMEHTE
9. DOrepudukanuio B 1a00paTOPHBIX YCIOBUAX MOXKHO IPOBOJIUTH, UCHIOIb3YS:
Hacanky Juna-Crapka
kosi0y byH3ena
Hacanky Kisiizena
KoJI0y DpneHmeriepa
BOpPOHKY broxHepa
10. IIpu 3HaYUTENHHOM TEIUIOBOM 3 PEeKTe peakiuu J1adopaTopHas yCTaHOBKa TpeOyeT:
CUCTEMY OXJIAXJICHHUS
CUCTEMY MHTEHCHBHOI'O IIEPEMELINBAHUS
HCITOJIb30BAaHUE AIIPOTOHHBIX PACTBOPUTEIEH
HCIIOJIb30BaHUE HETIOSIPHBIX PACTBOPUTENEH
CUCTEMY JIONOJHUTENLHOTO 000TpeBa
11. Ucnionp3oBaHue BOAOCTPYHHOIO HAacoca MPH BBIIECIECHUM KPUCTAIIIMYECKHUX BEILIECTB
MO3BOJISET:
Y TPOBOJUTH QMIBTPALHUIO B YCKOPEHHOM PEXKHME
IIPOBOJIUTh HarpeBaHUE B YCKOPEHHOM pEXUME
ylapuBaTh PACTBOPUTENb U3 PEAKIIMOHHON CMECH
UCIIOJIb30BATh JIFOObIE peareHThI
IIPOBOAMTD BBICYIIMBAHUE B YCKOPEHHOM PEKUME
12. Ucnionp30BaHne HU3KOKUIISIIIIMX aMUHOB B KQUECTBE PeareHTOB TPeOyeT:
JIOTIOJIHUTENBHYIO CUCTEMY OXJIaKAEHUS MPU JO3UPOBKE aMUHA
JIOTIOJTHUTENBHYIO CUCTEMY 000TrpeBa pH JO3UPOBKE aMUHA
HCIIOJIb30BaHUE allPOTOHHBIX PACTBOPUTENIEH
HCIIOJIb30BAaHNE HEIMOJISIPHBIX PaCTBOPUTENIEH
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0 MCHOJb30BaHHUE KaTaau3aropa
13. B kaduecTBe OCYHIUTEINS HE UCTIOIB3YETCS:
Y CHHPT
cynbdar Maraus
cyab(ar HaTpus
dbocpopHbIN aHTUIPUT
€IKUN HaTp
14. JIns cBsi3pIBaHUA XJIOPOBOIOPO/Ia MOKHO UCHOJIb30BATh:
aMMHBI
KapOOHOBBIC KHCIIOTHI
MUHEPAIBHBIE KHCIOThI
poCThIE 3GUPHI
CIJIO’KHBIE Y(PUPHI
15. Iyt onipeiesieHus moka3aTess mpeoMiIeHus (pedpakiiui) HCTOIb3yeTCs:
pedpakromeTp
AKCUKATOP
TEPMOMETD
MarHMTHas Memlanka
D PpOTalMOHHBINA UCTIAPUTEIND
3.1.2. MeToaguyeckre MaTepHaJbl, ONpeAe/sIIOIIMe IPOUeAYPbl OLEHMBAHUSA 3HAHMIA,
YMEHHH, HAaBBIKOB M (WJIM) ONBITA [AEATEJbHOCTH B XOde TeKyIlero KOHTPOJs
ycneBaeMoCTH
YcTHBIHA 0TBET

Onenka 3HaHu# npenmnosaraetr TuddepeHpoBaHHBINA MOAX0 K 00yJaromeMycs, y4eT
€ro UHAMBHYaJIbHBIX CHOCOOHOCTEH, CTETIeHb YCBOCHHS U CHCTEMATHU3allMi OCHOBHBIX TOHSATHH
U Kateropuét mo naucuuriinHe. KpoMme TOro, omeHWBaeTCs HE TOJBKO TIyOWMHA 3HAHHUM
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE MNPAKTUYECKUI Marepual.
OneHuBaeTcs KyJabTypa pedH, BlIaJicHHe HaBbIKaMU OpaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3pEHMs, CaMOCTOSTeIbHOE O0000IIeHHe MaTepHuaia, HCIOJIb30BaHue
npodeCCUOHATIBHBIX TEPMHUHOB, KyJbTypa peuH, HaBBIKK OPATOPCKOTO MCKyccTBa. M3noxeHue
MaTepuaia 0e3 pakTHuecKux OUIOoK.

Ouenka «omauyno» CTAaBUTCS B Cllydae, KOTJa MaTepuall W3JIaraeTcsi MCUEPIBIBAIOILE,
MOCIe0BATENbHO, TPAMOTHO M JIOTHUECKH CTPOMHO, MPH 3TOM PAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TIOHATHS, HO U aHAJIM3UPYIOTCA TOUYKU 3PEHUS Pa3IMYHbIX aBTOpoB. OOydaromuiics
HE 3aTPYAHSIETCSA C OTBETOM, COOJIIOIaeT KYJIbTYpy PeUH.

OreHka «xopouioy CTaBUTCS, €CU 00y4aroIInicsl TBEPIO 3HAET MaTepual, rpaMOTHO U
M0 CYIIECTBY M3JaraeT €ro, 3HaeT MpPaKTUYEeCKyro 0a3zy, HO IpU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIIECTBEHHBIE IOTPEIIHOCTH.

Ouenka «ydogremeopumenvbHoy CTaBUTCS, €cCld OOy4YaloIIUMHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJel, 0MyCKaeT HETOYHOCTH, HEOCTATOYHO
MpaBWiIbHbIE (OPMYIUPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHaIU30M,
apryMeHTanuei 1 BbIBOJaMH.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBEeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

Keiichl (cuTyanuu v 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyyaromuiics JODKEH YMETh BBIJIEIMTH OCHOBHBIE IOJIOKEHUS M3 TEKCTa 3aJayu,
KOTOpbIe TPeOYIOT aHaIM3a U CIyXKaT YCIOBUSAMHU pemieHus. McXoast U3 MOCTaBIEHHOTO BONpoca
B 3aJlaye, MONBITaThCS MAaKCHMaJIbHO TOYHO OINPEAETUTh MPOOJIEMY U COOTBETCTBEHHO PEIIUTH
ee.
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NpaBUWIbHO CGHOPMYIMPOBATH U 3alUcaTh BONPOCH, HayMHasg ¢ Oojee OOIMMX U, KOHYAs
YaCTHBIMH.

Kpumepuu oyenusanus — o1jeHKa yUUTBIBAET METOJBI U CPEJICTBA, UCIIOJIB30BAHHBIE TIPU
pELIeHNU CUTYallMOHHOM, MpoOJIeMHOMN 3aJauu.

OneHka «omauyHO» CTaBUTCS B Ciydae, KOTJa OOYyYaroLIUiics BBINOJIHUI 3a/aHUe
(pemmn 3aauy), UCTONB3Ys B MOJHOM 00bEME TEOPETUYECKUE 3HAHUS U MTPAKTUUYECKHE HABBIKHU,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusl.

OneHka «xopouwto» CTaBUTCS, €clii 00y4YarolIUICsS B 11€JIOM BBINIOJIHUI Bce TpeOOoBaHUS,
HO HE COBCEM YETKO OIpPEIENsIeTCs ONopa Ha TEOPETUUYECKUE TIIOJIOKEHMSI, M3JI0KCHHBIE B
Hay4YyHOU JUTEepaType Mo JAHHOMY BOIIPOCY.

OreHka «yooeremgeopumenbHoy CTaBUTCA, €CIIM 00YUaIOIIUIiCs MOKa3al MOJOKUTEIbHbIE
pe3yJIbTaThl B MPOLIECCe PEeLICHUs 3a1a4u.

OneHka «Hey0oe1emeopumenbHoy» CTaBUTCS, €CIU OOy4aroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUS.

NudpopmanmoHHblii MPOEKT (I0KIaJ ¢ Mpe3eHTanueil)

NupopMallnoHHBI MNPOEKT — MPOEKT, HAIMPaBJICHHbI Ha CTUMYJIMpPOBaHHE Y4eOHO-
[IO3HABATEJIBHON JEATEIbHOCTH CTYJEHTA C BBIPA)KEHHOM 3BPUCTHUYECKON HAIPABIEHHOCTHIO
(mowuck, oT6op M cucteMaTusamus HHbopmaru 00 00bekTe, 0hOpMIICHHE €€ JIJIs IPE3EHTAINH ).

WHdopMalmoHHbI TPOEKT OTIMYACTCS OT HCCIIEA0BATENIbCKOTO MPOEKTa, IOCKOIBKY
MIPEJICTABIISIET COOOM Takylo (GopMy y4eOHO-TIO3HABATEIILHOM JEATEIIbHOCTH, KOTOpas OTIIMYAeTCs
SPKO BBIPAKEHHOW 3BPUCTUUECKON HAIIPABJIEHHOCTBHIO.

Kpumepuu oyenusanusi - Ipu BBICTABIIEHUU OLIEHKU YYUTBIBAETCS  CaMOCTOSITENbHBIN
MOUCK, OTOOp W cHucTeMaTh3auus WHQPOpPMAlMM, pPACKPBITHE Bompoca (TmpobieMsl),
O3HaKOMJIEHUE CTYJIEHUECKON ayAUTOPUHU C 3TOM MHpopMmaIuel (mpeacrapieHne nHGopMalum),
ee aHaJIu3 U 00001eHne, opopMiIeHre, TOJIHBIE OTBETH HA BONPOCHI AyAUTOPHH C IPUMEPAMHU.

OueHka «omauuno» CTaBUTCSA B Clydyae, KOrja oO0y4aroUIuiicsl MOJHOCTBIO PacKpbIBaeT
Bompoc (mpobiemy), mpeacTaBiseT WHGOPMALKIO CHCTEMAaTU3UPOBAHO, IOCIEI0BATEIBHO,
JIOTUYHO, B3alMOCBS3aHO, MCIONb3yeT Oonee 5 mpodecCHOHAIbHBIX TEPMHHOB, IIHPOKO
UCTIONB3YeT MH(GOpPMAIMOHHbIE TEXHOJOTHH, OIIMOKM B HMH(OpMAIMM OTCYTCTBYIOT, JaeT
MOJIHBIE OTBETHI Ha BOIIPOCHI AyAUTOPUU C IPUMEPaMH.

OneHka «xopouio» CTAaBUTCS, €CIIM OOYyYaIOIIMHCS pacKpblBaeT Bompoc (mpobiiemy),
npecTaBisieT HHGOPMAIUIO CUCTEMAaTU3UPOBAHO, MOCJIEI0BATEIBHO, JIOTHYHO, B3aUMOCBSI3aHO,
ucronb3yer  Oomee 2 NpoQecCHOHANbHBIX  TEPMHUHOB,  JIOCTaTOYHO  HCHOJb3YyeT
nH(pOpPMalLMOHHbBIE TEXHOJIOTHH, JOMyCcKaeT He Oosiee 2 OMMOOK B M3JI0KEHUH MaTepuania, JaeT
IIOJIHBIE WJIM YACTHUYHO MOJIHBIE OTBETHI HA BOIIPOCHI ayIUTOPUH.

Ouenka «ydoeremeopumenvHoy CTaBUTCSA, €CIU OOYyYaroUIMiics, PacKpbIBaeT BOIPOC
(mpo6iieMy) He MOJIHOCTHIO, MPEACTABIAET HHPOPMALUIO HE CUCTEMATH3UPOBAHO U HE COBCEM
MOCJIE0BATENBHO, HCTIONB3YET 1-2 PO eCCUOHATBHBIX TEpMHHA, HCTIOJIB3YET
MH(POPMALIMOHHBIE TEXHOJIOTUH, AONMycKaeT 3-4 omMOKM B M3JIOKEHUHM Marepuaia, OTBEYaeT
TOJIKO Ha 3JIEMEHTApHBIE BOIIPOCHI ayAIUTOPUHN O€3 TIOSICHEHUH.

OrneHka «Hey0oe1emeopumenbHoy CTaBUTCS, €CIIA BOIIPOC HE PACKPBIT, MpeICTaBIeHHAs
uHpoOpMalus JIOTUYECKHM HE CBfA3aHA, HE MHCIOJB3YIOTCS Npo¢decCHOHaIbHbIE TEPMHHBI,
nomnyckaet 6oisee 4 omMOOK B M3JI0KEHUN MaTepHala, He OTBEYAET Ha BONPOCH ay TUTOPHUU.
TecrupoBanue

SBnsercss OAHUM M3 CPEIACTB KOHTPOJS 3HAHUN OOYYaloIUXCS IO JUCIMILIMHE
(Momyro0).

Kpumepuu oyenuseanus — npaBUIbHBIN OTBET Ha BOIIPOC

OrneHKa «omauyHOy CTAaBUTCA B CIIydae, eCiu MpaBmwiIbHO BhIOTHEHO 90-100% 3amanmuii.

OneHnka «xopouio» CTaBUTCS, €CIIN MPABUIBHO BbINIOJIHEHO 70-89% 3ananuii.

OueHka «yoosnemeopumenbHo» CTaBUTCA B CiIydae, €CIU MPAaBWIBHO BBIMOIHEHO 50-
69% 3anaHuil.

OneHka «Hey0081emeopumenbHo» CTaBUTCS, €CIU MPABWIHHO BBIMOIHEHO MeHee 50%
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3a/1aHUMN.
KonTtpoubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3PEHHUS, CaMOCTOsATENbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKUX OIIHNOOK.

OneHka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IEHbI BCE KPUTEPUU.

OrneHka «xopouioy CTaBUTCS, €Ci 00y4arolInics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseremeopumenvHo» CTaBUTCS, €CIM OOY4YarOLIMHCA OCBOMJ  TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJeH, T0MYyCKAeT HETOYHOCTH, HEOCTATOYHO
MpaBWiIbHbIE (OPMYIHMPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKA3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTalnuei 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBeyaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

3.2. OueHo4HbIe MAaTEPHAJIbI JIs1 IPOBEACHHUS IIPOMEKYTOYHON aTTeCTalluH
3.2.1. Kpurepum ouleHKH pe3yJbTaTOB 00yUeHHs N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabTaTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHHA
OLICHHBAHMS o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTHYHO, TIOCIIEAOBATEIFHO M TPAMOTHO €T0 M3JIaraeT, ONHUPasiCh HA 3HAHUS
OCHOBHOH M JIOTIOJTHUTENLHOM JINTEpaTyphl,

- Ha OCHOBE CHCTCMHBIX HAYYHBIX 3HAHUH JeiaeT KBaJTU(PHUIMPOBAHHBIC
BBIBOJIbI M 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
Ymeer: - oOydJaromuiics yMeeT CcaMOCTOSITENIbHO M INPAaBUJIBHO peliath y4eOHO-
npoecCHOHANBHBIE  33Ja4ll WM 33JaHusd, YBEpEeHHO, JIOTHYHO,
MOCTIEIOBATEIEHO W ApTYMEHTHPOBAHO M3JIaraTh CBOE PEIICHHE, UCIIONB3YS
Hay4YHBIC TTIOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer: - oOydaromuiicsi BIaJeeT panuoHAIBLHBIMA METOJIaMHU (C HCIIOJIb30BaHHEM
palMOHATBHBIX METOJAWK) PEIICHUS CIOXKHBIX MPOPECCHOHANBHBIX 3a/1ad,
MPE/ICTaBICHHBIX JICTOBBIMU UTPaMH, KeHcaMt | T.JI.;

[Ipu pemerny MpoIEMOHCTPHUPOBAI HABBIKA

- BBIJICJICHUSA TJIABHOTO,

- CBS3KOW TECOPETHYECKUX MOJOKCHUH C TPeOOBAHWSIMH DPYKOBOISIINX
JIOKYMEHTOB,

- M3JI0)KEHMS MBICIIEH B JIOTHYECKON TOCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTENIFHOTO aHaju3a (haKTbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIO 3Haer: - oOyyaromuiics TBEpJO YCBOWJ MaTepuaj, AOCTaTOYHO TPaMOTHO €ro
M3Jaraer, OMUpasCh Ha 3HAHUS OCHOBHOHM M JONOTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHsercs B (OPMYIHPOBAaHUH KBATU(HUIMPOBAHHBIX BHIBOJOB WU
00001IIeHN}, OlepupyeT KaTeropusiMH W TMOHATHUSAME, HO HE Bcerna
MIPAaBUIBHO HX BEPH(PHUIIUPYET.

Ywmeer: - 00ydaloIMiicsl yMEET CaMOCTOSITENIbHO M B OCHOBHOM NPABUIILHO PEIIaTh
yueOHO-TIpoecCHOHATIbHBIE 33/1a4d WM 33/1aHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAaHO H3JlaraTh CBOE pelIeHHE, HE B
MOJHOM MEPE HCHOJB3Yys HAYYHBIC MOHATHUA U CCHIJIKKM Ha HOPMATUBHYIO
0asy.

Brnaneer: - oOydJarouIniics B IEJIOM BIAJCeT PAlMOHATBHBIMA METOAAMH PELICHUS
CJIOKHBIX TIPO()ECCHOHATBHBIX 3a/1a4, PEICTABICHHBIX JICIOBEIMU UTPaMH,
KelicaMu U T.10.;

[lpn pemweHHn CMOr MNPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIICTICHUS TIIABHOTO,

- M3JI0KEHHsI MBICTIeH B JIOTHYECKOMU TOCIIe/I0BATEIbHOCTH,
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- CBS3KH TEOPETHYECKHUX IOJIOKECHUH C TPeOOBaHMAMHU PYKOBOMISAIINX
JIOKyMEHTOB,

- CaMOCTOATENBHOTO aHaln3a (aKThl, COOBITHH, SBICHUHN, TIPOIIECCOB B HX
B3aMMOCBSI3U M JHAJICKTHICCKOM Pa3BUTHH.

YIAOBJIETBO- 3HaerT: - o0ydaroImuiicss OpHEHTHPYETCSl B MaTepHaie, OJJHAKO 3aTPYAHSIETCS B €ro
PUTEJIbHO W3J105KEHUU,

- TIOKa3bIBa€T HEIOCTATOYHOCTh 3HAHUM OCHOBHOW W JOMOJHHUTEILHOU
JUTEPaTyphI;

- cnabo apryMeHTHPYeT HayJHBIE TIOJI0)KEHHS,

- IPAKTHYECKH HE CIIOCOOEH ChOPMYIHPOBATh BEIBOIBI 1 0000IICHNS;

- YACTHYHO BJAJECT CUCTEMOM MOHSTHIA.

Ywmeer: - o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-podecCHOHAIBHYIO
3ajady WIM 3aJaHue, HO JOIycKaeT omuOKu, c1abo apryMeHTHPYET CBOe
pelleHne, HEeAOCTaTOYHO HCIOJIb3YeT HayuyHble MOHATHA U PYKOBOASIIHE
JIOKYMEHTBI.

Buageer: - oOydaromuiics BiazeeT HEKOTOPBIMH pAlMOHAIBHBIMA METOJAMU
peLICHUs]  CIOXKHBIX  NPO(PECCHOHANBHBIX  3aJad, IPEACTaBICHHBIX
JIETIOBBIMH WTPaMH, KeHcaMu U T.1.;

IIpu pemennn npoaeMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIICTIEHUS TTIaBHOTO,

- M3JI0’KEHUS MBICIIEH B JIOTHUYECKOH MOCIEeI0BATEIEHOCTH,

- CBS3KM TEOPETHYECKUX IIOJIOKEHHH C TPeOOBAaHMAMH DPYKOBOJSIINX
JOKYyMEHTOB,

- CaMOCTOATEIBHOTO aHanu3a (akKThl, COOBITHIA, SBIECHUH, MPOIIECCOB B MX
B3aUMOCBSI3H M JTHATEKTHUECKOM PAa3BHTHH.

HEYJOBJIETBO- 3HaeT: - oOy4arouiicss He yCBOWII 3HAYNTEIFHON YaCTH MaTepHala;
PUTEJIBHO - HE MOXKET apr'yMEHTUPOBATh HAYUYHBIE [IOJIOKECHHUS;

- He (OPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIJICET CUCTEMOM IIOHATHUH.

Ymeer: o0ydJaroluiics He IMoKa3ajl YMEHHe pellaTh y4eOHO-podecCHOHAIBHYIO
3a1a4y WM 33JIaHHe.
Braneer: HE BBINOJHEHBI TPEOOBAHMS, NPEIbABISEMbIC K HABBIKAM, OIICHHBACMbBIM

«YAOBJICTBOPUTCIILHO».

3.2.2. KoHTpOJIbHBIC 3alaHUs H/WJIH MHbIE MaTepHaJbI 1JIsl IPOBEeACeHHUS NMPOMEKYTOYHOH
arrecTanuu
Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BAPMAHThI TECTA)

1.
2.
3.

W

= o

1.
. Auenpr. T'omomormueckuit psna.  Kimaccudukanus ankagueHoB. Homenkmartypa.

13.

OcHOBHBIE MOJOXKEHUS TEOPUU CTPOEHUS OpraHndyeckux coeannenuit A.M. bytieposa.
XapakTepuCcTUKa KOBAJICHTHBIX CBsI3€il B OPraHWYECKUX COSAUHEHHSX (G- U Tr).
XapakTepuCTUKN OJWHAPHOW, JBOMHOM M TPOMHOW CBSI3€W: [JIMHA, HANpPABJIICHHE B
MIPOCTPAHCTBE, BAJICHTHBIE YIJIbl, pEaKIIMOHHAs CIOCOOHOCTb.

Tunsl rubpuan3anuu atoma yriepoja (sp3, sp2 U sp) Ha MpUMEpe MeTaHa, STUJICHA U
alEeTUICHA.

I'omonorunyeckuii psg ankanoB. Ctpoenue. M3omepus. Homenknarypa.

XUMHYECKUE CBOWCTBA aJKAaHOB: TaJOTCHUPOBAaHUE, HUTPOBAHUE; PaJUKAIBHBIN
MEXaHU3M pEAKIUU 3aMEIICHMs], LEMHbIE pEeaKIUH, OKHUCIECHHE, JEeTrHAPUpPOBAHUE,
IIPEBPALLCHMS TIPU BBICOKUX TEMIIEpaTypax.

I'omonornyecknii psg alkeHoB. M3oMepus: CTpyKTypHasi U TeOMETpUYECKas.
DJNEKTPOHHOE CTPOEHHUE alKeHOB. HOMEeHKIaTypa ankeHOB.

CriocoObl TTOTyYeHUST aTKEHOB.

. XUMHUYECKHE CBOMCTBA aJIKCHOB. 0611_[3.51 XapaKTCPpUCTUKA. Peakuuu IMPUCOCOANHCHUA.

[IpaBrno MapkoBHHUKOBA.
XUMHYECKUE CBOMCTBA alnKeHOB: Peakuuu okucinenus. [lonumepusanus aakeHOB.

N3omepusa. VYrimeBomopoAsl C  CONPSDKCHHBIMM — JBOMHBIMH  CBsi3aMmu. IIpupona
COTPSKEHUS.

OCOOCHHOCTH ~ XMMHYECKOTO  TOBEJCHMS  CONPSDKEHHBIX  JMEHOB.  Peakuuum
MTOJIMMEPH3ALMU U CoNToIMMepHu3anni. HaTypanbHbIA U CUHTETUYECKUH 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.

AnMuukianueckue — yrieBojpoponsl.  Knaccudukamus, u3oMmepus, HOMEHKIATypa.
[{uknoankaHbl, MUKIOAJIKEHBI, IUKIOaIKaaueHbl. CrnocoObl mosydeHus. dusnueckue
cBoiicTBa. CTpoeHNE, XUMUYECKUE CBOWCTBA U IPUMEHEHHUE.

Anxunsl: 'omonornuecknii psan. M3omepus. Homenknarypa.

DNEKTPOHHOE CTPOEHUE AIKUHOB. [loyueHne aneTuineHoBbIX yIriaeBoI0pOAOB.

Crioco0bl MoTydeHus aleTUIeHa.

XuMHuuecKkue CBOHCTBa alkMHOB. OOmIas XapakTepucTuka. Peakuuu npucoenuHeHHs,
MTOJIMMEPH3ALUH, 3aMEICHUS.

CoBpeMeHHbIE  TpEACTaBICHUS 00  BJIEKTPOHHOM  CTPOEGHHHM  apOMaTHYECKHUX
yTIIeBOI0poI0B. ["'omosornueckuii psn 6enzona. M3omepus. Homenkmnarypa.
XUMHUYECKUE CBOMCTBA apOMAaTUYECKHUX YIIIeBOI0po10B. OOmIast XapaKTepUCTHKA.
ApomMaTtudeckue yrieBoAopoasl: Peakiuu 31aeKTpoUIBHOTO 3aMelleHuss U UuX
MexaHusM. [IpaBuna opHeHTalMM NpH IEKTPOPUIBHOM 3aMEIIEHHH B OCH30JbHOM
sanpe.

ApomaTuyeckue yrieBoaoposl: Peakiuu npucoenuHenus. OkuciaeHue OeH307a U ero
TOMOJIOTOB.

3aMelleHHbIe MPOU3BOAHBIE OCH30JIa B peakuusx 3amerieHus. [IpaBuia opHeHTaIMH.
OpuentanTs! | 1 Il pona (Ha mpumepe XJI0OpUpOBaHUs TOMYOIa U OEH30MHOMN KUCIIOTHI).
Knaccudpukamus amudarudeckux cnuptoB. OpHoaToMHBIE crnuptThl. Kiaccuduxarms,
M30MepHsl, HOMEHKJIATypa.

Amudaruueckue crnuptbl: CriocoObl momydeHus. Pusnueckue cBoiicTBa. BomopoaHas
CBsI3b. XMMHUYECKUE CBOMCTBA.

XHUMHUYECKUE CBOMCTBA IIPEACIBHBIX OJJHOATOMHBIX CIIUPTOB.

Mmuoroaromusie cnuptel. Kmaccudukamms. Wzomepus. Homenxmarypa. CrmocoOsl
noiy4yeHuss. OcoOeHHOCTH XUMHUYECKUX CBOMCTB. DTUJICHIJIMKOIIb. [ THIIepyH.

®enonbl. CTpoeHNe U XUMHUYECKHE CBOMCTBA (PEHOJIOB.

CtpoeHue, H30MepUs 1 HOMEHKJIAaTypa allbJAeTHI0B U KeTOHOB. CTpoeHHne KapOOHUIBHOM
rpynnbsl. CriocoOb! NOTy4YeHHUs

Anpaeruibpl U KeTOHbl: XUMHUYECKHUE CBOMCTBA. Peakium mpucoequHEeHus: Mo JBOMHOU
CBA3M KapOOHWIBHOM TpyNIbl, pPEaKkUH 3aMelieHHuss KapOOHWJIBHOTO KHCIOpO/a.
OxucieHne anpJeruoB U KETOHOB. KauecTBEHHbIE PEaKIMM Ha aJbJIETHIHYI0 IPYIILY.
AnpI0NIbHAS U KPOTOHOBAS! KOHJEHCALMS.

Knaccugukamuss kapOOHOBBIX KHCIIOT. M3oMepus M HOMEHKJIATypa OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. ALIMIIbHBIE panuKaisl. [Ipupona kapOOKCUIBLHON IPYIIIBL.
CrniocoObl mostydeHust KucinoT. du3nueckue CBOMCTBA. XUMHUECKHE CBOMCTBa. OOImas
xapakrepuctuka. KucnotHocts. UHaykTuBHbIN 3¢ dekt u cuna kuciaor. O6pa3oBaHue
COJIEH.

[Tommydyenue u cBoiicTBa (YHKIIMOHATBHBIX MPOU3BOJHBIX KHUCIIOT: TaJOT€HAHTUAPUIIOB,
aHTUJIPUIIOB, CIIOXKHBIX 3(UPOB, ambAETMI0OB W HUTPUIOB. MeEXaHHW3M peakluu
stepudukanuu. Beiciime xxupHble KUCIOTH. Mbla.

IIpoctbie u cnoxHble 3¢upbl. CTpoeHHe, (HU3UUECKUE CBOMCTBA, CKIOHHOCTh K
TUAPOIIHN3Y.

Kucnotel B cocraBe XKUpOB. 3aBUCHUMOCTb KOHCHCTEHLIUU Hpa OT €ro CTPOCHHS.
[IpuBecTr nmpuMepsl )KUPOB U Macell.

XHUMHUYECKUE CBOMCTBA KUPOB: IIEIOYHON TMAPOJINA3, THAPOrEeHU3ALNS, OKUCIICHHE.
Hutpocoenuuenns. M3omepuss u HoMmeHknatypa. Ctpoenue Hutporpymmsl. [lomydenue
HUTpocoenuHeHnid. HuTpoBanue yriaeBogopoJoB B rasoBoil ¢asze. HutpoBanue
OCH30JIBHOTO sI/Ipa.

Hurpocoenunenus: Xumuueckue cBoicTBa. BoccraHosiieHue. JleiicTBue mienode Ha
IIEPBUYHBIE W BTOPWUYHBIE HUTpOocoeAuHeHUs. Taytomepus. JleiicTBue a30THCTON
KHCJIOTBI HA HUTpOCOeAuHeHus. Peakus ¢ anpaeruiamMu.
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39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

Awmunsl. Ctpoenue, nzomepus, kinaccupukanus. Homenknarypa. CrnocoObl moiy4yeHus
aMHUHOB U3 TaJIOr€HIIPOU3BOJIHBIX, BOCCTAHOBJIEHUEM HUTPOCOETUHEHUIN U HUTPUIIOB.
AmMunbl. Xumudeckwe cBoiictBa. OcHOBHOCT, aMuHOB. (OOpa3oBaHHMe COJEH,
ANKWIMPOBAHKE, AlIUJIMPOBAHUE, IEUCTBUE A30TUCTON KUCIIOTHI.

41.Amunbl.  Krnaccudukanus, unzomepusi, HoMmeHkiarypa. CnocoObl MOTy4YeHHUS.
duznueckue cBOMCTBA. BHyTpeHHME COMM, TUTIOIAPHBIA HOH. XUMUYECKHE CBOKCTBA.
Oxcukucnotel. Knaccudukamus, wnzomepusi, HoMmeHkIarypa. CnocoObl MOJTy4YEeHHS.
du3nyecKkre CBOMCTBA. XUMHUYECKHE CBOMCTBA. ONTHYECKast H30MEPHSL.

VYrineBoapl.  XMMHMYECKHME  CBOMCTBA:  BOCCTaHOBJIEHHE, OKHCJIECHHME,  PEAKIMH
AIIKWJIMPOBAHHUSA U allMJINPOBAHUS, CHUPTOBOE OpOKEHHUE.

VYraeoasl. Knaccupukanus yrineBogoB. Knaccuduxanus monocaxapunoB. CTpoeHHe.
Crepeonsomepus. [lomyyeHne MoHOCaxapuaoB.

Jucaxapuel. Crpoenue. I'maponus. BoccranasnuBaromuecs "
HEBOCCTaHaBIIMBarONIMecs aucaxapuasl. Caxaposa.

Bunsl knaccudukanyuy noiarucaxapuaioB. Baxkneiue npencTaBuTenu, UX CTpOSHHE.
O6mr1as dhopmyra nonucaxapunoB. Kpaxman u niewtonosa. Pacnpoctpanenue B mpupoe.
Crpoenue monexyibl kpaxmaina. IIpogyKTsl ruponnsa kpaxmana.

CrpoeHne MOJEKynbl ILEJUTI0JI03bl. XMMHUYECKHE cBoiicTBa. Hurtponemnronoza u ee
IIPAKTHYECKOE TIPUMEHEHHE.

I'mppomns  xpaxmana ©  newiono3bl.  [IpoAyKTel  HENMONMHOrO  THAPOIW3A, HX
HCIIOJIb30BaHUE.

Anudarnueckne aMUHOKapOOHOBBIE KMCIIOTHI: KJIacCU(PUKaIKs, HOMEHKIaTypa. Peakiuu
110 AMHHO- U KapOOKCHUIIBHOM IpymHmaM.

benku. Knaccudukanus. CrpoeHue OenkoB: NepBUYHAs, BTOPUYHAS M TpPETHYHAs
cTpyKkTypa. JleHaryparus Oenka. 3HaueHue OENKOB.

Crpoenue OenKOBOM MOJIEKYJIbl: NMEpBHYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEPTHUYHAsS
CTpYKTypbl Oenka. Tumel cBsi3ei, oTBeuvaromux 3a (OpMUPOBAHHE BTOPUYHOH U
TPETUYHOU CTPYKTYpbI OesKa.

XuMHuueckue cBoiicTBa OenkoB: am@oTepHOCTh, Tuaponu3 (Ttumsl). KauecTBeHHOE
oTpesieJieHNe apOMaTUYECKUX sIJIEP, Cepbl U MENTUIHON CBA3H.

Jenatypauus 6enkoB. M3oanekTpuueckas Touka Oenka. CBOHCTBa Oenka B 3TOM TOUKe.
Jlununer.  Knaccuduxamus. Ilpocteie  nunuasl. Kupsl u  wmacna.  WM3omepus,
HOMeHKJIaTypa. OCHOBHbIE (PU3MKO-XUMHUYECKUE XapPAKTEPUCTUKU

Jlunuaer. XuMudeckue CBONCTBA: OMBUICHHE, TTEpedITEpUPUKALIHS, AIKOTOJIN3, alliI0TH3,
ruzporeHusanus. OKUCIUTENbHAS I0pYa )KUPOB.

TexkcTbl MP00JIEMHO-AHAJIMTHYECKUX H (MJIH) PAKTHYECKHUX YU4eOHO-NIPOdeCcCHOHATBHBIX

3ajga4v

Bonpoc Nel.
3ajaHue: 3aKOHYUTE YPAaBHEHUsI pEaKlMil, JalTe Ha3BaHUs MOJYUYECHHBIM COCIUHEHMSM, IS
MPOIYKTOB PEAKIINiA, 0003HAYCHHBIX * MPUBEIUTE CTEPCOXUMUUCCKUNA PE3yIbTaT.

L. Drunmarauitiioqumn CH.CO
C,H:O
2 MeTrunmarauiiiionum _GHO
areTo, H
3 3THHMarHHI716p0MI/mH—g _2%

@

s HC

DTaHallb H
4- derunMarauHGPOMUL - 23

CH
5. BytunnuTnii _Q‘QE

TecroBrlil popmar:

_ . L) npomi,
OV THIIHTHI

1)

eoe HCl

2)oyTanon
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+ JIutnesast conb 3-MeTHITeKC-4-nH-3-0/1a
3-MmeTuirekc-4-uH-3-01
3-MeTHIIrenTaH-3-011

JIutneBast conb 3-MeTHITenTaH-3-0J1a
3-MeTHIIrekc-4-eH-2-0J1

2-xnop N N-momumpnoan- 1 vt —AaOH ?IOH
2) H,O/aneron
+ 2-(IM3TUIIAMUHO )IIponaH- 1 -0
2-(3THIIaMUHO )ITpoTaH- 1 -0
2-(OAMATUIAMHHO ))IpONaH-2-0J1
1-(AMA TUIAMHHO )IPOTIaH-2-071
1-(IUATHIIAMIHO ) TTPOTIaH-3-0J1
3-( Ay THIAaMHHO Jipe Ho Mﬁ M
3) ¥ 170°C
+ (4-(nudTHIIAMUHO)-2-TUAPOKCU B eHIT ) (D SHUITKETOH
+ 3-(muyTIiTaMuHO ) heHnT 6eH30aT

(2-(muyTHIIAMUHO )-4-TUAPOKCU B eHIIT ) D SHUITKETOH
(4-(muaTHIIAMHHO)-2-THAPOKCH(ESHUIT ) OCH3MIIKETOH
3-(amaTHIIAMHIHO )OCH3IIT OCH30aT

- MOl |3 MO Py
{25 3= 2-0pon-3-ae LT NaDRL ;

4) .00 7 23NaN; DMSO
+ (2R,3R)-3-meTunneran-2-0i
+ (2S,3R)-2-a3u10-3-MEeTHIITICHTAaH

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

3ajaHue: HaMUIIMNTE MEXaHU3Mbl peaklMid, ISl peakiuii 00O3HaueHHBIX * TpHUBEIUTE
CTEPEOXUMUYECKUN pe3yIbTaT.

i NaOQ
1'"(_‘?]—E—bpu.\lﬁy'm11T(_])_L
NaOH, H.0

"
3:1-11 KBr
poraHOI H50, 00

B B ~ O S0CL

+rh)—_-—II\,[11d[m.[m
SOCL,

[ .
O S)2-TlenTaton T3
rS)-2-Tlenranon T (@

TecroBrlil popmar:

1. BriGepute Bce BepHbI€ YTBEPKICHHS, XapaKTEPU3YIOIIMEC MEXaHU3M MPEIOKEHHON
peakuuu.

2. p-Hurpoxmopoensoln

ITAHO
Lluk1orekcanon »
NaOH

Howmep oTBeTa OTBET

+ B nanHOM peakuyuy IeHCTBUEM KaTaJIN3aTOPa aKTUBUPOBAH
HYKJICO(h I

+ Pe3ynpTaTom npucoeInHEHUs: OJHOTO MOJIb CIIUPTA SBJIETCS
oJTyaleTaib, KOTOPbIil HE MOXKET ObITh J1ajiee MPEeBpaIlEH B alleTalb,
MTOCKOJIBKY THIPOKCH/I-MOH SIBIISIETCS «IUIOXOW» YXOJSIIEH rpynnon

26




+ CKOpOCTBIMMUTHPYIOIIEH CTauel SBIIAETCS MPUCOSAMHEHUE
ATOKCHJI-MOHA K KapOOHUIILHOM Tpynme cyocTpaTa

B nanno# peakuuu AEHCTBUEM KaTalau3aTopa aKTUBUPOBAH aTOM
yraepoaa KapOOHUIbHOW IPYIIIbI

Pesynbrarom mpucoenHeHus OJJHOTO MOJIb CITIUPTA SIBISETCS
MoJTyareTaib, KOTOPBIi 3aTeM JIerko JaéT KapOOKaTHOH,
CTaOMIM3UPOBAHHBIA PE30HAHCOM, K KOTOPOMY H IMPOUCXOTUT
MIPUCOEIMHEHHE BTOPOTO MOJIb CIIUPTA

Pesynbrarom nmpucoennHeHNst OJJHOTO MOJIb CITUPTA SIBIISETCS
MoJTyalieTanhb, KOTOPhIil He MOXKET ObITh Jajiee MPEeBpalléH B alleTanb,
MMOCKOJIbKY OTCYTCTBYET MOJBHKHBIN TIPOTOH, KOTOPBIH MOT OBIOBITH
OTILLEIIEH THIPOKCUI-MOHOM

2. BriOepute Bce BepHBIE YTBEPXKACHHUS, XapaKTCPU3YIOIIME MEXaHU3M TNPEII0KEHHOU
peaKLuH.

OeH3ALICTIL
AlICTOH -
MNaOH

Homep oTBeTa OTBET

+ OT0 MEXaHU3M aJIbJI0JIbBHO-KPOTOHOBOM KOHIEHCAIIUH

+ Posnb ruipokcya B OTIIEIUIEHUMH TPOTOHA OT METUJIEHOBOM TPYIIIBI
+ [TpoaykT peakuuu AuOEH3aIbaleTOH

[TpoaykT peakuuu 2-peHunnponan-2-o

Ponp rugpokcuaa B IprCcOeIMHEHNN THAPOKCUTPYIINBI K KETO-TPYIITIe
Oto mexanu3M Kusitzena

DTO MEXaHW3M 00pa30BaHUs alleTaIeH M KETaICH

3.Beibepute Bce BepHBIE YTBEPKACHHS, XapaKTCPU3YIONIUE MEXaHU3M TPEI0KCHHON
peaxuuu.

NaOH (konu)
benzaaberin -
Homep | orBer
0TBeTa
+ Pob ménoun B mprucoeAMHEHUHN THIPOKCUI-MOHA K KApOOHUIBLHOM IpyIIe
+ Craausi TUCIPOIIOPIIMOHUPOBAHUS — TO TIepeava THIPUI-HOHA KO BTOPOi
MOJIeKYJIe OSH3aIbICTH/IA U €r0 MPUCOESIMHEHUE K KapOOHWIBHOM rpyIine
+ ITpoyKTHI peakIK HaTpHeBasi COJIb OCH30HHONW KMCIOTHI M OCH3MJIOBBIN CIIHPT

[TpoxykThl peakunu OeH301HAs KUCIOTA U (PCHUIMETAHOI

Posnp miénoun B OTIIETUIEHUH MTOABUYKHOTO IIPOTOHA OT aJIbJETUAa ¢ 00pa3oBaHUEM
€HOJIAT-NOHA

Cranust AMCIPONOPLMOHUPOBAHUS — ATO OTILEIUIEHHE TPOTOHA OT KPaOOHMIIbHOM
rpynnbl OeH3aIbIETH 1, IPUBOASIIEE K €€ TUCIPONOPLIUU C BO3MOXKHOCTBIO
IIOCJIEIYIOLErO MPUCOCAUHEHMS K HEH MOJIEKYJIBI BOJIbI

Tonbko anpaeruipl, KOTOpPbIE MOTYT C(HOPMHUPOBATH EHOJIST UOH, MOABEPIatOTCS
peakiuu Kanauiapo.

1. VYkaxure Bce NpaBWIbHbIE (parMeHTbl U NPOAYKTHI, U3 KOTOPBIX COCTABJIAETCS CXeMa
MEXaHU3Ma MPEeJCTaBICHHON pEeaKIUu:

A THI IO PH]

bensunosnit cnnpr
t

| Homep oTBeTa | OtBer
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MCXaHU3Ma IIp €JICTaBJICHHOM pCaknuu:

ipenon
ALCTIUIXIOPH

e 0

A

il

Y

NaOH. ¢

Homep orBeta | OTBeT

—+

2. Vkaxute Bce MNpaBUiIbHbIE (parMEHTHl M MPOIYKTHI, U3 KOTOPBIX COCTaBIISIETCA CXeMa

L O NaOl ]

S =

- Nacl.
“Of

~ - -
HLC 0
b, ", .. /RN .
A : ) A W,
¢ —OH - NaOH ——= B—a0 H-0
‘\\ ,rr \\\ Ifr )
—_— R —
0 (1 : C'—z
| - J I
o Lt -'\T_: ———
S [ o
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.0
TC1E . NaOH H

- A ['h
“NaCl. L 0
-H-0

NaOH
'__,:?.-‘I('-l' H.C ol (]J
-l

Bonpoc Nes.

3a)IaHI/IeI OCYIICCTBUTEC MMPEBPAILLICHHA, UCITIOJIB3YA TOJBKO HCOPraHUYCCKUE PEArCHTEI.

1'5'3[1'50.'[ HMCTAH —— 3 Gep3alibatIliH (OCH3IIIC HAH HTHH)

L - )
S OTHACH ——3 |-Gy Tanoll (IIPHMCHITS peakuiio [ puusapa)

3 Tonyor —— (eHiykeyenas KHelora

4-Imiien ———3 571 10BBIT WP C-aania (2-aMIHOTIPONAHoBOI KHCIOTE)

5. berszon —— ATHIHHOBAA {1 .O-ICKCAHTHOBAA ) KHCITOTA

Tecmoeswtii hopmam:
1. Vkaxure MnpaBUIbHYIO

IOCICa0BAaTCIbHOCTD CTaI[I/II‘/lI, IMO3BOAIOMIYIO OCYIICCTBUTH

yYKa3aHHOE TMpEeBpallcHHe HauOoliee paIMOHAIBHBIM CIOCOOOM (C MHUHUMAIBHBIM KOJI-BOM
MOOOYHBIX MPOAYKTOB U C MHUHUMAIBHBIM YHCJIOM cTaauid): 2-peHunaetun xiopua— N-

OCH3MIIPOIIaH- | -aMUuH

BapI/IaHTBI OTBCTOB

peakimonHoi maccel 10 70°C

HAaTpus B OSTHJIOBOM CIIUPTEC

+ 1) B3auMozeiicTBHE HCXOJHOTO XJIOPAHTUAPUAA C aMMUAKOM B IUPUINHE
2) B3auMo/JieiicTBHE MOITYYEHHOr0 ¢ OPOMOM B IPUCYTCTBHH 4-X SKBUBAJICHTOB
rugpokcuaa Hatpus ipu 0°C Ha IepBOiA CTauH, C TIOCIEAYIOIIMM HarpeBaeM

3) B3auMoeicTBHE MOJIyYEHHOTO C MTPOIAaHAIEM B 3TUJIOBOM CIIUPTE MPU HArpeBaHUU
4) BOcCTaHOBJICHUE MOJYYEHHOI'O Ha MpebIIyel cTaiuu TeTparuipoboparom

HarpeBaHuu

HATpHA B 9TUJIOBOM CIIMPTC

1) B3aumojeiicTBUE UCXOHOTO XJIOPAHTHIPUIA C AaMMHAKOM B MUPUIUHE

2) BOCCTAaHOBJICHHE TTOJTYY€HHOTO Ha MPEIBIIYIIeH CTany aTFOMOTHAPHIOM JIUTHS B
TeTparuapodypane ¢ MocaeayonuM HOJKUCIEHUEM B BOJHOM PacTBOpE

3) B3auMoOeCTBHE MOJIyYEHHOTO C IIPOIaHaieM B TuMeTmIhopMaMuie npu

4) BOCCTaHOBJICHUE TTOJIYYEHHOTO Ha MPEIbIAYIIEH CTaANN TETParuapooopaTom
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1) B3ammogpeiicTBre ucxoaHoro xnopanruapuaa LiAIH(t-Buo); ¢ mocneayronum
MMOJAKUCIICHUEM B BOJTHOM PacTBOPE

2) B3auMoJIeicTBHE TIOIYYEHHOTO C 1-IponuiaMuHOM

3) BocCTaHOBJICHUE TIOJYYSHHOTO HA MPEABIAYIINECH CTauu TeTparuapooopaToM
HATPHs B STUIOBOM CITUPTE

1) B3auMozeicTBHE UCXOHOTO € |-MPONUIaMHUHOM B TUPUIUHE
2) KUCJIOTHBIN TUJIPOJIU3 MOJYUYEHHOTO MPU HArPEBAHUU
3) B3auMoOeiCcTBHE MOJYYEHHOTO C THAPOKCHIOM HATpHsi B BOJAHOM PacTBOpe

2.  Ykaxure MMPaBUJIBHYIO TOCJICA0OBATCIBHOCTD CTaHHfI, MO3BOAIOMIYIO  OCYHICCTBUTH
YKa3aHHOC IIPEBPAICHUC HauboJee paiHnOHAJIbHBIM crmocobom (C MHWHUMAJIBHBIM KOJI-BOM
MOOOYHBIX MPOAYKTOB M C MUHUMAJIbHBIM YHCJIOM CTaHHﬁ)I HpOHaH-l-OJI —3THJIAMUH

BapI/IaHTBI OTBCTOB

+

1) oxuciieHne UCXOAHOI0 IEPMaHIaHATOM KaJusl B KUCIIOH cpezie

2) B3auMo/JIeiicTBUE MOIY4YEHHOIO C MeHTaxyuopuaoM pochopa

3) B3auMOeCTBHE MTOJIyYEHHOTO C U30BITKOM aMMHaKa

4) B3auMoJieiicTBHE MOITYYEHHOrO ¢ OPOMOM B IIPUCYTCTBHH 4-X SKBHUBAJICHTOB
THIPOKCHUIA HATPHS

1) okucnenue, MOJIy4eHHOTO Ha MPpeabIayIiei ctaaun xiaopxpomarom nupuannaa (PCC)
B IUMETHIIKapOOHaTe

2) B3aMMOJICIICTBHE MOJIYYEHHOTO C aMMHUAKOM

3) BOCCTaHOBJIEHHUE MOJIyYEHHOTO Ha MPEABIAYIIECH CTa UK aTIOMOTHIPUIOM JIUTHS B
TeTparuapodypaHe ¢ MocAeaYIOMUM MOIKUCIECHUEM B BOJTHOM PacTBOpe

1) B3aumojeiicTBUE HCXOJHOTO C OPOMHIOM KajHsl B IPUCYTCTBUHM CEPHOM KHCIOTHI
IIPY HarpeBaHNUU

2) B3auMOJIeCTBHE TIOIYYEHHOTO C HUTPUTOM HATPHUS B TUMETUI(POPMAMU/IE MpH
HarpeBaHuu

3) BOCCTaHOBJIEHHUE MOJIyYEHHOTO Ha MIPEBIAYIIEH CTa UM KeJIe30M B COJISTHON
KHCJIOTE C MOCIEIYIOIIMM B3aUMOJIEHCTBUEM C THAPOKCUAOM HATPUS B BOAHOM
pacTBope

1) oxuciieHrne UCXOAHOTO IEPMaHTaHATOM Kajus B KUCIIOH cpeze

2) B3aUMOJICHCTBHUE MOJIYYEHHOTO C THOHUJIXJIOPUIOM B MMUPUIUHE

3) B3auMoeicTBHE MOyYEHHOTO C U30BITKOM aMMHaKa

4) BOCCTaHOBJICHUE MTOJIYYEHHOTO Ha MPEIbIAYIICH CTaAuK alFOMOTHUAPUJIOM JIUTHS B
TeTparuapodypaHe ¢ MocIeaYIOMUM MOJIKUCIECHHEM B BOJIHOM 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

Aneranunug

4-bpoMalieTaHUIU

4-bpomaHuiInH

2
3
4

1,4-JInbpomOeH30.1

3-bpomarnieranunug

3-T'unpokcuaneTaHuiIn

Denon

) ‘ 5 Us(CN A H,O
HurpoGenzon DFe+ HCL p  NaNOy 5 Cu(CN) 3 ————>= 4
) 2)NaOH. H,0  3HCL 0-5 °C H,S0,, ¢
Homep BemecTsa CTpyKTypa Bemecrsa
1 AHWINH
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2 benzonauazonunii xjaopupg
3 benzonutpun
4 ben3oiinas kucnora
benzunamun
Tonyon
A3o00eH301
Hirrodersoy L Fe T HC] Bry NaNO, H:PO,
UTpodcHz] ————» | — == 2 —_—
3 2) NaOH. H-,O H-O 3HCL 0-5°C
Homep BemecTBa CTpyKkTypa BenecTrBa
1 AnuauH
2 2,4,6-TpubpoMaHHINH
3 2,4,6-TpubpoMOeH30AMa30HUHN XJIOPH]T
4 1,3,5-Tpubpombenson
AHWIVH THAPOXJIOPHUT
4-bpoMaHWIUH
4-bpoMOeH30JIMa30HUH XJIOPH]T
Bonpoc Ne4.

3a,Z[aHI/ICZ YCTaHOBUTEC CTPOCHUEC COCAUHCHUS, HAITUIINUTEC YKA3aHHBIC PCAKITNU.

CH )Mg} CH, f

P 8T PCaR e cepedPIHOro 3epraa
. C;H,.,0— O
ONTIYCCRI Cu - - H,CHC-PPh
C-H,,0O E - G ATVETOT LTRG
ARTHEBIO W SARETH 0OPa3VeTes AIKSH
NH.OH _ LiAlH, ]
—»C;H NO T = CHN ¢s)-kongurypanis

. B[:lji—l C.H WNLC]F pacTBOpACTCA
4 NaOH,,,,, ’

2. CgH,,NO
ONTHYCCKH

o C.H,0.Na + C,H,|N LC]l-*[mL:'|'11.|:|E'nsac'|1:ﬂ
AKTHBHO H.0, t°C >

‘ (S)-KOHpUT VAT
II-I_ICL]J C.H,0, A o, "
NaQ )
H. 0O, 100"C
3. CgHyBr _%m ;U CyH,,0 (182 n3omepa)
| i(L'IllCJJ

He pearnpver

HNO,

— C_H.BrO,————— C_H,BrNO (o111 n3omep)
HESC]_L H_JL.].T.C 7 ) 2 H!SCJ4.1::C TR _1.['-,1 L] '--[ !
N, U, i
4 CHNO,—/
_ [I.._: C_HNO, .\;1.\(]:- e C O, HNO, u\-_'_,l-_-l :|-€ll_"._LP
Ni, p e SHOL 0-57C eee 17(C 3 LSO p el po-
HC - P0IBT
pacTBOpACTCH
H.0 ) N, U0, .
o CHuwO.—— o,
‘.0
3 C.H,C10 _L—H‘L_-u" Col 0y
OITe ek ;
URTHEHID ;\H-Lh- (_'_\”____:\'()_Y,[_'ﬁ_l,_’. ¢ L”:\ &- P.‘ll"-“*”l’}lch'}l
. ‘I’ - "]' Eoln h
Boe npoIvE el peasiiil Mm@ -Roda rvpaiio

TecToBblii popmar:



Na,CO, o, T
Bry : :
CCJ_ (-‘JI 17}31':]\0_- AP IHAHTHOMCPOB IR WM O-pA 1L
CoH-NO
I}i\gg(_)"i C-H5NO; %" C-H.BNO, | movep
M10HOBBIiT ®
DSOCh o 1w : 0. HO _ o :
Mool CloHsNO: ﬂﬂf— Ci7HyNOy 2 € H; NO,
: }K?;h;%l Ig;% [FC‘; CpH,2 0, napasnantHoMepoBmpeo-paia
+ (E)-3-(3-HI_/ITpO(beHI/IJI)HpOH-z-eHOBaSI KHUCJIOTA; 3-(3-autpodenun)nenta-1,5-
JIMOBasi KUCIIOTA
(£)-3-(4-autpodeHnn)npon-2-eHoBast KUCJIOTa; 3-(4-autpodenun)nenTa-1,5-
JIMOBasi KUCIIOTA
2-(3-(MeTrITHUTPO ) (heHMIT)yKCyCHAsT KHCIIOTA; 2-(3-
(MetumHUTPO)pernn)OyTan-1,4-aroBas KHCIOTa
2-(4-(MeTHITHUTPO ) (DEeHMIT)yKCyCHAsT KHCIIOTA; 2-(4-(meTrtHUTPO ) (peHMIT)Oy TaH-
1,4-nuoBas KUCI0Ta
HCI
H-0 HC pacTBOpACcTCH
_ ) AcCl . ) H- _ ) NaNO- ) CCulNO», CH-NO.
CiHsNOj Py ILH“?P“O—'—pa_w CyHoNO:> HCL H-O Cy N, 0,C1 7 COTTACOBAHEA
’ p OEHSHTALE
“ (_ FAMECTHTENCH
[)NaOH. H.O CHN.O HNOsp C NSO HNO, C NSO
p o pllg oty 1 NS 1T . —p I3 INGRAT
%) 2)NaNO, H,S0. 0°C 0.t e T
+ 4-auTpohCHUIIAIIETAT; 2,4,6-TpuHATPOGEHOI

2,4,6-TpuHUTPO30(EHOIT

4-ruIpoKCHaleTaH TN

2-TUAPOKCHAIICTAHATH T

2-HUTP030-4,6-TMHUTPODEHOI

3-HuTpodeHunanerat

2,5,6-TpuHUTpOdEHOI

3.2.3. MeTtoauueckue MaTepuaJbl, OIpeAe/sONe NPOLEeAYPbl OLEHHMBAHUS 3HAHWIA,
YMeHMIi, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTALNHU
IIpouenypa oneHnBaHus 3HaAHUI (TeCT)

Hpezmar aCMO€ KOJIMYECTBO SaﬂaHI/Iﬁ

20

[TocnenoBaTenbHOCTh BEIOOPKH

Omnpenenena o pasnenam

Kputepuu oueHku

- IPaBUJIbHBIN OTBET HA BOIIPOC

KaXa0oro pasjacia

«5» ecim npaBUIbHO BEIMOJTHEHO 90-100% TecTOBBIX 3aIaHUN

«4» ecin TPaBUJIBHO BHIMOJIHEHO 70-89% TECTOBBIX 3aaHUI

«3» ecin MPaBUJIbHO BBINOJIHEHO 50-69% TecTOBBIX 3aJaHuil
Ilpouenypa oneHuBaHusi 3HAHUH (YCTHBIH OTBET)

[Ipenen AIUTENEHOCTH 10 MuHYT

[IpeanaraeMoe KOJIMYECTBO 3aJaHUN 2 Bompoca

IMocnenoBarenbHOCTH BEIOOPKHU BOIIPOCOB U3 | CiyvaiiHas

Kputepruu ouenku

- TpeOyeMbIii 00BEM U CTPYKTYypa

- I3TIOKEHHE MaTeprana 6e3 (pakTHIeCKuX OMmUO0K
- JIOTHKA M3JI0KCHUS

- UCTIOJIb30BaHHE COOTBETCTBYIOIICH TEPMHUHOJIOTHUH
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- CTHJIb PEYH U KYJbTYypPa PEUH
- TOI00P MPHUMEPOB MX HAYYHOU JIUTEpaTyphl M IPAKTUKU

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

«4» ecmm B IICJIOM BBbIIIOJTHCHBI Tpe60BaHI/I$[ K OTBCTY, OJHAKO €CTb

HEOOJIBIINE HETOYHOCTH B H3JI0KEHHHI HCKOTOPLIX BOIIPOCOB

«3» ecnm TpeGOBaHI/IH BBITTIOJTHEHBI YaCTUYHO — HC BBIACPIKaH 06’LeM, €CTh

¢dakTiueckue  ommOKM, HapymleHa JIOTUKA  H3JIOKCHHSA,
HEIOCTATOYHO MCIIOJIb3YETCsl COOTBETCTBYIONIASI TEPMUHOJIOTHU

IIpouenypa ounmeHMBaHMsI YMeHHIl M HABBIKOB (pelleHHe NMPOOJEMHO-AHAJIUTHYECKHX H
NPaKTHYECKUX Y4eOHO-NIPOo(ecCHOHAIBHBIX 321a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
[MocnenoBaTenbHOCTH BEIOOPKH Crnyuaiinas
Kpurepun onenku: - BBIJICJIEHUE U TIOHUMaHNE MPOOIeMbl

- yMeHHe 0000111aTh, CONIOCTABIATH Pa3IUYHbIE TOYKH 3PECHUS

- TIOJIHOTA HCITOJIb30BAHHS HCTOYHHKOB

- HAJIMYKE aBTOPCKOMW MO3ULIUH

- COOTBETCTBHE OTBETa IIOCTABICHHOMY BOIIPOCY

- HCIOJB30BaHHME COLMAJIBHOTO OmbITa, MaTepuanoB CMU,
CTaTUCTUYECKUX JAHHBIX

- IOTHYHOCTb H3JI0KCHUS

- YMEHHE c/IeIaTh KBAIM(PHULIUPOBAHHBIE BHIBOABI 1 0000IIEHHUS C
TOYKHU 3PSHUSI PEIeHHUs MPODECCHOHATBHBIX 3a/1a4

- YMEHUE IPUBECTH IIPHMED

- OIIOpA Ha TEOPETHYECKHUE TTOJIOKEHUSA

- BJIAJICHUE COOTBETCTBYIOIIECH TEPMHHOJIOTHEH

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

«4» ecnu B IICJIOM BBbIIIOJTHCHBI Tpe6013aH1/1;1 K OTBC€TY, OJHAKO €CTb

HEOOJIBIIIMNEG HETOYHOCTH B H3JIOXKCHUU HEKOTOPBIX BOIPOCOB.
3arpynasercss B (OpMyTHMpOBaHMM — KBaTU(HUIMPOBAHHBIX
BBIBOJIOB 1 00001IeHMiIT

«3» ecimm Tp€6OBaHI/I$I BBINOJIHEHBI YACTHYHO — IBITA€TCS 000CHOBAThL CBOIO

TOYKY 3pCHHs, OAHAKO CJab0 apryMeHTHPYeT Hay4YHbIe
MOJNIOKEHHS, MPAKTHYSCKH HE CHOCOOCH CaMOCTOSITEIbHO
copMyITHpOBaTh BBIBOABI M OOOOIICHHS, HE BUAUT CBS3b C
podecCHOHANBHOM JIESITeIbHOCTBIO

4. quﬁﬂo-MeTonnquKoe H MaAaTCPHAJBHO-TEXHUYECCKOEC odecneuyeHue AUCHHUITINHBI

(MmonxyJis)
4.1. DjIeKTPpOHHBIE y4eOHbIe U3AHUSA

1.

bepe3un, b.Jl. Opranuueckas xumuss B 2 4. Yacte 1: yueOHMK 118 BY30B/
b. [. bepesun, [I. b. bepesun. — 2-e uzn. — Mocksa : UznatensctBo FOpaiit, 2023. —
313 c.— (Bwicuiee o6pazoBanme). — ISBN 978-5-534-03830-9. —  Tekct
anektporHbi  //  OOpasoBarenmpHast 1miatrgopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/512546.

bepesun, b.J]. Opranuveckas xumus B 2 4. Yacte 2: y4eOHHK Uil BY30B /
b. 1. bepesun, /. b. bepeaun. — 2-e u3n. — Mocksa : U3natensctBo FOpaiit, 2023. —
452 c.— (Bwiciee oOpazoBanue). — ISBN 978-5-534-03832-3. —  Teker
anekTpoHHbI  //  OOpaszoBarenbHas minatgopma  IOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/512549.

Kamunckuii, B. A. Opranndeckast xumus B 2 4. YacTtp 1 : yueOHUK U1 aKaIeMUYECKOTO
OakanaBpuata / B. A. Kamunckuii. — 2-e u3g., ucnp. u gom. — Mocksa : M3naTenbeTBo
IOpaiit, 2019. — 287 ¢. — (Beicuiee oOpa3zoBanue). — ISBN 978-5-534-02906-2. —
Texkct : anextponHbId // OOpaszoBarenbHas mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/437748.

Kamunckwii, B. A. Opranmueckast xumus B 2 4. YacTp 2 : y9eOHHK TS aKaJIEMHYECKOTO
OakanaBpuata / B. A. Kamunckuii. — 2-e usf., ucnp. u gomn. — Mocksa : M3naTenbcTBo
Opaiit, 2019. — 314 ¢. — (Bwicmee obOpaszoBanue). — ISBN 978-5-534-02911-6. —
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Texctr : snextponHblid // OOpa3zoBatenvHast miargpopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/437949.

5. KmoeB, M. B. Oprannueckas xumus : ydeOHoe mocodbue ans By3os/ M. B. Kiroes,
M. T. A6aynnaeB. — Mocksa : UzmarensctBo FOpaiit, 2023. — 231 c. — (Bricmee
oOpazoBanue). —  ISBN 978-5-534-14691-2. —  TekcT : 9JEKTPOHHBIA  //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520088.

4.2. DjeKTpOHHBIE 00pa3oBaTe/IbHbIE PecypChl
1. DnextponHas 6uGnnoteunas cuctema «IBC IOPAUMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubnmoreunas cucrema ZNANIUM [Onexkrponnsii pecypc]. — URL:
https://znanium.com/.
3. DOnektponHas OubnuoreyHass cucremMa «KOHCyJIbTaHT CTyJIeHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnekrpoHHas OuOnmoreka [OnexTpoHHbI pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexktponHasi 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EnnHoe OKHO AocTyma K 0Opa3oBaTelIbHBIM peECypcam»
[Onextponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbIi LEHTp HWH(GOPMALMOHHO-00PA30BaTEIbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHabHbIe 0a3bl JaHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuarommmMcst  obecriedeH J0cTyn (YOJICHHBIH JOCTYyN) K HIKE CICAYIOIMNM
COBPEMEHHBIM MpodeccHoHaIbHBIM 0a3aM JaHHBIX M MH(QOPMALMOHHBIM CIIPABOYHBIM
CHUCTEMaM:

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

2. Cucrema MH(GOPMALIMOHHO-TIPaBOBOro obecreueHus «lapant» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIjIeKT JIMIEH3NOHHOT0 W CBOOOJHO PpPacnpoCTpPaHsAeMOro MPOrpaMMHOIO
olecrieyeHusl, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOU3BOACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHHue: oOmepanuoHHas cucreMa Microsoft
Windows, naket opuchbix npuioxxenuit Microsoft Office.
2. CBOOOAHO pacHpoCTpaHseMOe TMPOTrpaMMHOE oOOeclieueHre: CBOOOJHBIC TaKEThI
oducubix npuinoxxenuit Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOU3BOJCTBA: CIIPABOYHO-TPABOBAS
cucrema «lapant» (DneKTpoHHBIN nepuoanueckuil cnpaBoyHuk «Cucrema APAHTY),
oGpasosatenbHas miarhpopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAS CHCTEMa
ZNANIUM, snextpoHHas 6ubianoTeyHas cucteMa «KOHCYIbTaHT CTyIeHTay.
4.5. O0opynoBaHue U TeXHHYECKHeE CPeICTBa 00yYeHHs

Jns peanuzanuu  JUCHUIUIMHBL (MOAYJS) MCIONB3YIOTCA Yy4yeOHBbIE ayJUTOPUHU JUIS
MPOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI O0OPYIOBaHHEM W TEXHUYCCKUMHU
cpeacTBaMu O0y4YeHHMs, U TIOMEIICHUS JJIS CaMOCTOSTeNIbHOW paboThl 00yJaromuxcs, KOTOpbIe
OCHAIIIEHBl KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TMOJAKIIOUYCHUS K ceTH «MHTepHeT» u
o0ecriedeHbl JOCTYIIOM B D3JIEKTPOHHYIO HH(OpMAIMOHHO-00pa3zoBaTenbHyo cpexy PXTY
uM. JI.1. Menneneesa. Jlomyckaercsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HanmeHoBanue y4eOHBIX ayTUTOPHIi 1151 OcHaIIEHHOCTH Y4eOHBIX ayAUTOPHUIi JJIs1 IPOBETEHUS
NpoBedeHUs y9eOHbIX 3aHATHH U Y4eOHBIX 3aHSATHII ¥ IOMEIIeHU VIS CAMOCTOATETbHOI
MOMeIeHHid /151 CAMOCTOSITeILHOI padoThI 060py10BAHHEM U TEXHHYECKUMH CPeICTBAMHU
padoThI* 00y4yeHHs
YueOHble  ayauTOpHM  JUIs  TpOBeAeHUs | YueOHas ayAMTOpHUs YKOMIUICKTOBaHA CIICHUATU3UPOBAHHOMN
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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 3aHATHN MeOeIbI0, OTBEYAIOIIeH BCEM YCTAHOBIEHHBIM HOpMaM U
TpeboBaHUsAM, 000pYJAOBaHUEM U TEXHUYECKHUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJBTUMEIUHHOES 000PYIOBAHHE).
[TomemieHne 715 CaMOCTOATENEHOM PaOOTHI IlomemieHue  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~TOJKIIOUeHHS K cetu «UHTepHeT» U
o0ecriedeHnEeM JIOCTyNa B 3JICKTPOHHYI0 HWH(POPMAIMOHHO-
obpazoBatenbHyto cpeny PXTY um. J[.M. MengeneeBa u K
9BC.

* HoMep KOHKpPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHAE, PaCHMCAHWU YICOHBIX 3aHATHI H
pacnrcaHuy IPOMEXYTOYHOH aTTECTAIUH.
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