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 - -
OobmenpodeccroHanbHBIC Oo6menpodeccuonansusie | OITK-1. Crocobex aHAITN3UPOBATh u
HaBBIKH HHTEPIPETHPOBATE  PE3YNBTAaTBl  XUMHYECKUX

9KCIIEPUMEHTOB, HAOJIIOJICHUI W M3MEpEHHUH
OIIK-2. CmocobOeH MPOBOAUTH C COOJIOICHHEM
HOPM  TEXHHUKH  0€30IaCHOCTH  XHUMUYECKUH
OKCIICPUMEHT, BKJIIOYasd CUHTE3, aHAJIN3, U3YUYCHUC
CTPYKTYPBl M CBOICTB BEIIECTB M MAaTEpPHAJIOB,
HCCIIEJOBAaHHE TPOIIECCOB C UX YIACTHEM
[TpodeccuonanbHbie - -

1.2. KoMmneTteHIIuM W WHAMKATOPHI HX [IOCTH:KeHUS, (OpPpMHUpPYeMbIX JAUCHUNIMHOM
(MoayJiem) B mpouecce 0OCBOeHUs1 00pa30BaTeIbHOI MPOrpamMMbl

Kon Kon unaukaropa
Conep:kaHue HHIUKATOPAa KOMIETEHIIUU
KOMIIETEHIIMH | KOMIIETeHIHH
OIIK-1 OIIK-1.1 CucremMatu3upyeT HW  aHAIM3HPYeT  pe3ymbTaThl  XUMHYECKUX

9KCTIEPUMEHTOB, HAOIIOIEHNUH, N3MEPEHNH, a TaKKe Pe3yJbTaThl PacieToB
CBOMCTB BEIIECTB M MAaTEPHAJIOB C HCIOIb30BAaHNEM TEOPETHIECKUX OCHOB
TPaJUIMOHHBIX U HOBBIX pa3/ieJIOB XUMUHI

OIIK-1.2 IIpennaraer MHTEpHpETAlMIO PE3yNbTATOB IPOBEACHHBIX XUMHUYECKUX
9KCIEPUMEHTOB W PACUYETHO-TEOPETHYECKHUX pPabOT C HCIOJIB30BaHUEM
TEOPETHYECKUX OCHOB TPAAMIIMOHHBIX M HOBBIX Pa3JelIOB XUMHHU

OIIK-1.3 Jemaet 3akmodeHns U (GOpMYyITHUpPYET BBIBOABI IO pe3yibTaTaM aHaIN3a
JIUTEPaTyPHBIX JaHHBIX, COOCTBCHHBIX 3KCHEPHMEHTAIBHBIX W PACUETHO-
TEOPETHYECKUX PA0OT XMMHUECKOH HANpaBIeHHOCTH

OIIK-2 OIIK-2.1 PabGoraer ¢ XMMHUYECKHMMHU BEUIECTBAMHU C COOJIIOJECHHEM HOPM TEXHHMKH
0e3omnacHOCTH
OIIK-2.2 [IpoBoauT cHHTE3 BElIECTB M MaTepUaloB pa3HOW NPUPOABl C
HCTIOJTH30BaHINEM NMEIOIINXCS METOINK
OIIK-2.3 [IpoBOomUT CTaHDApTHBIE OIEPANMU [UIA OIpPEHCNICHHS] XUMHYECKOTO M

(1)330BOF0 coCTaBa BCIIECTB W MATCpUaJIOB Ha H©UX OCHOBEC C
HCIIOJIb30BAHUCM CepPIﬁHOFO HAay4HOro O60py,HOBaHI/I$I

1.3. Pe3yabTaTrhl 00y4eHust N0 JUCHUILIHHE (MOIYJII0)
Heap m3yyeHuss AMCUMIUVIMHBI (MOAYJl) — NPUOOPETEHUE CTYJIEHTAMH 3HAHUI O CTPOEHUU
OPraHMYECKHUX COEJUHEHMM, OCHOBHBIX XUMHYECKMX CBONCTBaX pa3jiM4YHbIX KJIACCOB
OPraHMYECKUX COCAMHEHUH U MeToJaX UX I[OJIy4eHUs, KaK TIPOMBIIUICHHBIX, TaK H
1a00paTOPHBIX.
B pesynbrare uzyueHus: AMCUUILINHBI (MOIYJIs1) 00yUaroIuiics JOJKEeH

3HATh:

® TEOPETUYECKHUE OCHOBbI CTPOEHUS U CBOWCTB pa3IMYHbIX KJIACCOB OPraHUYECKUX

COCITUHECHHI;
e CrocoObl TOJNYYEHHS] W XUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB OPraHMYECKUX
COCIMHEHH;
® OCHOBHbBIC MEXaHU3MBbI POTEKAHUS OPraHUYECKUX PEAKIIHII;
yMeTh:
L HpI/IMerlTI) TGOpGTI/IIIeCKI/Ie 3HAHUS OJI1 CUHTE3a OpFaHI/ILICCKI/IX COeI[I/IHCHI/Iﬁ paSHI/I‘IHBIX
KJ1aCCOB;

® aHAJIMU3UPOBATH U MPEJCKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COEIMHEHUI;
® COCTaBJIATh CXEMbI CHHTE3a OPTaHUYECKUX COCIMHECHH, 3aJaHHOTO CTPOCHUS;
BJIAJeTh:



2.2. Tembl

OCHOBaMHU HOMEHKJIATYphI U KJIACCU(PUKAIIMU OPTAHUYECKUX COCTMHEHU;

OCHOBHBIMH T€OPETHUECKUMU MIPEACTABICHUSIMU B OPTaHUYECKON XUMUH;

HaBBIKaMU 00OCHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB MOJTyYCHHUSI OPTAaHMYECKUX BEIICCTB.
2. O0beMm, CTPYKTYpPA U COlepPKAHME JUCUMILIUHBI (MO1YJIs1)

2.1. O6beM qMCUMILUIMHBI (MOYJIsT)

Buout yueonoit pabomot Dopmut 00yueHun
Ounasn
Oomasi TpyA0eMKOCTh: 3a4CTHBIE ¢TMHHUIIBI/ YaChI 13/468
KoHTakTHas padora: 328
3aHsATHs JIEKIMOHHOTO TUIA 128
3aHATUS CEeMUHAPCKOro TUIA 176
KoHcyabTanuu 24
IIpoMe:kyTOUHas aTTeCTALUS 9K3aMeH

CamocrosiTesqibHas padota (CP) 140

(pa3genbl) MCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJICHHOI0 Ha HHX

KOJIHYeCTBA 4acoB no opmam 00pa3oBaTeIbHOI 1eITEILHOCTH
Ounasa ¢hopma odyuenusn

Buabl yueGHoii padoThl (B yacax)
Ne | HanmeHOBaHMe  TeM Konrakruas padora
3ausaTus
n/m | (pa3nesoB) 3aHATHSA CEMHUHAPCKOIO THIIA CP
JIEKIHOHHOTO THIIA
J HNnuble 113 C JIP Hnble

1. Baenenmue. Teopus 20 0 8 0 18 0 24
XUMHUYECKOTO CTPOCHHS
u HACBHITIICHHBIC
yraesosopoasl (YB)

2. Henacepimennsie 20 0 8 0 18 0 24
YTIIEBOJOPOJIBI

3. ApomaTHyecKue 22 0 12 0 18 0 23
COCTMHEHUS

4. lanorenonpon3BoAHbIE. 22 0 12 0 20 0 23
Crouprsl, (eHowI,
pocThie dUPHI

5. Anpaerunpl,  KETOHEI. 22 0 12 0 20 0 23
KapOGoHOBBIE KHCTOTHI
U MX TIPOU3BOIHBIC

6. A3zoTtcoaepxaliue 22 0 12 0 18 0 23
COCTMHCHUS

Ilpumeuanusn:

JI — nexuum, [13 — npakruueckue 3ansatus, C — cemunapsl, JIP — nabopatopusie paborsl, CP — camocrositensHas

pabora.

2.3. Conep:xanue TUCHMILUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejaM) H
BHUJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

Ne
n/n

HaumeHnoBanue Tem (pa3iesioB)

Conep:xaHue JeKIMOHHOIO Kypca

1.

Beenenue. Teopus XuMHUECKOTO
CTpPOEHUS )¢ HaCHIIIICHHBIE
yraesogopoast (YB)

1.1. Ilpupoga XUMUYECKOI CBA3H

IIpenmer oprannuyeckoil Xumuu. Teopuss XUMHUECKOTO CTPOCHHUS.
Knaccudukamus opranudeckux coeauHeHHH. DyHKINOHAIBHEBIC
rpynnsl. OcHOBHBIE Kiacchl W psiibl. CTPYKTYypHBIE H30MEpEI.
[TpaBuia HOMEHKIIATYPHI.

IIpupona xoBaneHTHON cBsi3u. Dopmyinsl JIstonca. DopManbHbIH
3apsa.  Teopus rubpumusamu  AQO. Teopus OTTaIKUBaHHS
QJIEKTPOHHBIX Tap BajeHTHOW obOonoukn (ODIIBO) u ¢dopma
MOJIEKYJ.  ATOMHO-OpOHMTaJbHBIE ~ Monend.  Oddektsl B
opraHuueckod xumuu. lloHATHE O MeEXaHM3ME XUMUYECKOU
peaknun. [IpomMexyToOdHBIE COEANHEHUS 1 YACTUIBI OPraHMYECKUX
peakuu.

1.2 Ankanbl




l'omonormueckmit  psn. M3omepus. Homenkmarypa. CrocoOsr
nmonyyenus. IlpoctpancTBeHHOEe (KOH(MOpPMAIMK) U DJICKTPOHHOE
crpoenne. Pusmueckwe cBoicTBa. OOm@s XapaKTepHCTHKA
pEaKkUUOHHON CIIOCOOHOCTH. Peaxnun raJIOr€HUPOBaHMS,
MEXaHN3M PeaKkIHi paauKaIbHOTO 3aMelieHus. BinsHue ctpoenns
alKaHa W TIPUPOJABI TajloreéHa Ha HalpaBiCHUE 3aMEIICHMS.
OHepreTHdeckuii mpoQuiIb peakuud, MOCTyNaT XdOMMOHJA.
Peakunu cynbdoxnopupoBanus M HUTpoBaHusi (o KoHoBanosy),
MEXaHN3MBI PEaKInil 1 OCOOEHHOCTH MPOTEKAHUSL.

1.3 Crepeounsomepus

Twurel cTepeon3oMepoB: KOH(YOPMEpPHI, TEOMETPUIECKHE H30MEPHI,
SHAaHTHOMEDBI. Omnrtuaeckast N30MepHsl. XupanbHOCTB.
OHaHTHOMEPBI. Panemuueckas CMECh. Cnoco0b1
MPOCTPAHCTBEHHOTO ~ M300pPaXXCHUSI  ONTHYECKHX  H30MEpOB.
OtHocuTenbHass W abcomoTHas KoHpurypammu. [Ipoexnun
Oumepa. D,L-Homenxnarypa. R,S-Homenxnarypa. I[lonsitne 06
ONTHYECKON aKTHBHOCTH COECAWHEHUII ¢ IByMS aCHMMETPUYECKIMU
LEHTPaMH.

1.4 [uxnoankaHbl

T'omonormueckmit  psg. M3omepus. Homenkmarypa. CrmocoObt
nonydyeHus. IIpocTpaHCTBEHHOE U JJEKTPOHHOE CTPOEHHUE.
Kondopmarmn. Tunel  HanpspkeHMH B 1MKIax  (YIJIOBOe,
TOPCUOHHOE, TpaHCaHHyJsIpHOE). OTHOCUTENbHAs YCTOWYUBOCTD
UKIIoankanoB. dusnyeckue cBoiictBa. [loTeHIMaNbl HOHU3AIMN 1
JIEKTPOHHOE CPOACTBO, OOIIasl XapaKTEPUCTHKA PEaKIMOHHON
cnocobHoctd. KoH(opMaruy MUKIOTeKCaHa. DKBaTOPUAIbHBIC H
aKCHAJbHBIC CBA3M. IIpOCTpaHCTBEHHAs HM30MEPHS 3aMEIICHHBIX
IUKJIOTeKCaHOB. Peaknun nukinoankaHoB. OCOOEHHOCTH peakIii
MajbIX [WKJIOB. BaxHeHIIMe mpeicTaBUTENN: IMKIONPOIaH,
IIMKJIONICHTaH, [IMKJIOTEKCaH.

HenacepimeHHbIe yTIeBOAOPOABI

1 AnkeHbl

T'omonoruyeckuii  psg.  M3omepus. Homenkiarypa. CrocoOsr
MONy4YeHns. Peakunm NeruaporaioreHNpOBaHUS M ICTHAPATAIUH,
npaBwio 3aiineBa u 'opmana. Peakiinu BocCTaHOBIIEHUS alTKUHOB.
[IpoctpanctBenHoe crpoeHue. dusmyeckue cBoiicTBa. Peakuuu
AJIIKCHOB. Peakumu ANEKTPOUIEHOTO TIPUCOCTNHCHHUS:
OpomupoBaHue, YCIIOBUSL  PEaKIIMH, CTepEOCe(PUIHOCTD,
MPUCOCTUHECHUE BOJHOTO pacTBopa Opoma U XJiopa, OCOOCHHOCTU
peakuuu XJIOPUPOBAHHSI, MEXaHH3M. Peakuuu
TUIPOTATIOTeHUPOBAHMSI, MEXaHU3M, TIPaBUJI0 MapKOBHHKOBA, €r0
TeopeTHdeckoe OOBSICHEHHE U COBpeMeHHas (popMyITHupOBKa.
[IpucoeauHenue rajaoreHOBOAOPOAAa K 3aMEHIEHHBIM alIKeHaM,
copepxxkamuM DJ[- 1 DA-3aMecTUTeNN, U3MEHEHHE HalpaBJICHUS
MPUCOCTUHEHUS. Peakuns TpPUCOCIMHEHUS BOIBI, MEXaHHU3M
peakIyu, TEepPerpynnupoBKy. Peaknum OKCUMEPKYpPUpPOBaHUSI-
JIEMEPKYPUPOBAHHUS u ATKOKCUMEPKYPUPOBAHHUSI-
JMIEMEPKYyPUPOBaHHS, MEXaHU3M peaknuu. | uapoOdopupoBaHUe
aJIKEHOB, MEXaHMU3M peakiuu. BnusHue cTpoeHus alkuidopaHa Ha
PETHOXUMHIO PEAKIIHU.

CBoOOIHOpATHKATHHOE TIPUCOCTNHEHIE O6pomMoBOI0pOIA
(mepexucubrii 3pdexr Kapama), mexaHmsMm peaknuu. Peaximm
paIuKaIbHOTO 3aMEIICHUS aTKCHOB, IIPOTEKAIOIINE C COXPAaHCHUEM
JIBOMHOW CBSI3U: AJUTMJIBHOC TaJIOTCHHPOBAHUE (XJIOPHPOBAHUE IO
JIbBOBY, OpoMupoBanue peareHToM NBS), MEXaHU3MBI PEaKLIH.
Peaknuu TuApUpOBaHUS aAIKEHOB B YCJIOBUSAX TE€TEPOTCHHOTO
Katanuza. Peaxuun 2n+2n-IUKIONPUCOSTUHEHNUS.

Peakmmm MSTKOTO OKHCJICHHS AIKCHOB: OKHCJICHHE AIKCHOB B
MIPUCYTCTBUHI coureit TTaJIaIust (Bakep-mporecc).
DIOKCUIUpOBaHWE  ankeHoB  (peakuust  [lpumexaeBa) ¢
MOCTICIYIOIAM  PACKPBITHEM  JIOKCHIHOTO  IWKIA  (aHmu-
MUTUAPOKCHINPOBAHUE  alKeHOB).  CuH-ITUTHIPOKCIIIUPOBAHKE
AJIKCHOB: peakiwsi Baraepa, a Takke OKHCICHHE OKCHIOM OCMHS




(VII) ¢ mocnemyrommM BoccTaHOBICHUM. O30HOJHM3 alKEHOB C
MOCJICIYIOMAM ~ BOCCTAHOBJIGHHWEM,  3aBHCHMOCTb  CTPOSHHS
MIPOAYKTOB 030HOIIN3a OT  YCIIOBHi BOCCTaHOBIICHHS.
Tpancopmanusi arkeHOB B albIeTHIbl, KETOHBI M KapOOHOBEIC
KHCIIOT.

luapopopMunrpoBaHue  alKEHOB,  IIONYYCHHE  allbJCTHIIOB.
[MonsiTue o kapOeHax u crocodax UxX MONTyUYSHHUS.

2.2 AnkuHbI

l'omonormueckmit  psn. M3omepus. Homenkmarypa. CrocoOsr
nmonydeHus. [IpocTpaHCTBEHHOE ©  DIEKTPOHHOE  CTPOCHUE.
Omsnueckue cBoiicTBa. [IOoTEHIMANB MOHU3AIMH W DJICKTPOHHOE
CpPOACTBO, OOMIIas XapakTePUCTHKA PEAKIIMOHHOH CHOCOOHOCTH.
Peakiun anxuHOB. Peaknuu 35eKTpoQIEHOTO TPUCOSTHHEHHUS, UX
MEXaHU3MBI U cTepeoxumus. HykireopuiapbHOE MPHCOCTUHEHHE K
AJIKMHaM, MEXAaHU3M pPCaKINU. CH-KI/ICHOTHOCTb TCPMHUHAIBHBIX
AJIKHOB, MOJyYCHHE HATPUEBBIX, INTHECBBIX, MATHUEBBIX, METHBIX
U cepeOpsSHBIX MPON3BOIHBIX AIKWHOB. ALIETHIICHHUIBI, CTPOCHHE U
cBoiictBa.  CTepeocelleKTUBHOE  BOCCTAHOBJICHHE  aJKUHOB:
TETEPOreHHOE THUAPUPOBAHHE AalKHHOB W  BOCCTAHOBIICHHE
MIETIOYHBIMA METAJDIAMHA B XHIKOM aMmMuake. Omuromepu3amus
anermwicHa. OKHCICHAE aTKUHOB.

2.3 AnkagueHsl U TTOJTHCHBI

I'omonornueckuii pan. Knaccudukanus. W3omepust.
Homenknarypa. CrocoObl TONy4eHUs. AJUICHBL AJKAJUCHBI C
CONPSDKEHHBIMH ~ TBOWHBIMH ~ CBsI3IMH. IIpocTpaHcTBEHHOE W
JJIEKTPOHHOE CTpoeHue OyTa-1,3-mueHa. XapakTepuCTHKa CBS3EH.
Conpspxerne. OICHKH JHEPTUU  compspkeHUs. Du3myeckue
cBoiicTBa. [loTeHIMAanbl HMOHM3ALUM M JJIEKTPOHHOE CPOACTBO,
00I1ast XapaKTepUCTUKA PEAKIIUOHHOW CIIOCOOHOCTH.

Peaknun anka-1,3-1ueHoB. OcobennocTtu peakuumii
npucoequHenus: 1,2- u 1,4- (compsikeHHOE) NPUCOEIUHEHHE.
Mexanu3mbl  peaknuii.  [loHsITHE O  KHHETHYECKOM |
TEPMOJMHAMHYECKOM  KOHTPOJIE PEAaKUUd  BIEKTPOPHIHLHOTO
MIPUCOEMHEHNUS K alKeHaMm. BakHeWmue mpenctaButenu: OyTa-
1,3-mueH, TUKITOTIEHTAUCH, IIUKIIOATTKAIHCHBI.

[loHATHE O TEPHUIUKIMYECKUX pPEaKIUAX, WX OCOOCHHOCTH U
knaccupukamusa.  [{ukmonpucoemunenue.  [ukmomumepusarus
ankeHoB. Peakmuu [unbca-Anbaepa. Konuenuusi rpaHUYHBIX
opOutaneii. Hcmonn3oBanue peakiuu Juiabca-Anpaepa A
CHUHTE3a OUWIMKINYCCKAX ¥ TOJUIUKINICCKUX COCAMHCHUIA.
OnexTpounkianyeckue peakmud. IlpaBuno Bynsopma-Xoddmana.
33.BI/ICI/IMOCTI) CTCPCOXUMUHN TPOAYKTOB OJJICKTPOUUKIIN3AIUU OT
YCIIOBHIA OCYIIIECTBIICHHS TTpoIIecca.

ApOMaTI/I‘ICCKI/IC COCIMHCHUA

3.1 Teopuu apoMaTUYHOCTH.

CoBpeMeHHbIE  MPEACTaBIEHUS O  CTPOEHMHM  OeH3oJja.
Apomarnueckuii xapakTep Oenzona. DHeprus conpspkeHus. Oomue
KPUTEPUN apOMATHYHOCTH.

32 Coeaunnenns 6€H30JILHOTO pAia

Uzomepus. Howmenxkmarypa. Crioco651 MOy YICHUS.
IIpocTpancTBeHHOE U  3JIEKTpPOHHOE CcTpoeHHe. Dusznueckue
cBoiictBa. IloTeHIManNbl MOHM3ALMK M DIEKTPOHHOE CPOJCTBO,
001mast XapaKTepUCTUKA PEaKIIMOHHOM CIIOCOOHOCTH.

Peakuuy pamukanbHOrO NMPUCOSAMHEHHs XJIOpa W 3aMelleHHs B
romosiorax Oenzonma. KaramuTudeckoe TrHIpUpOBaHHE AapEHOB.
Boccranosnenue apeHoB 1o bépuy. OkucieHue arkuaOeH30J10B.
Peakunu snextpodunbHOro 3amenieHus. Peakuum  OeHzona:
HUTPOBAaHUE, TaJIOTEHUPOBaHME, CYJIb(GUPOBAHHE, ATKUINPOBAHHE
n ammnupoBanne 1o PDpupenro-Kpadprcy. VYcmoBust peakiuid.
Cramun o0pa3oBaHuS M CTPOCHHE OJIEKTPOQUIBHBIX arcHTOB.
MsTkue 1 xKecTKre AeKTpopuIbl. MexaHu3M peakiui Sg2(Ar). m-
Kommnekcsl.  CTpoeHHE  O-KOMIUIEKCOB.  ODHEpreTHYecKas
JMarpaMMa  peakiHu. CKOpOCTHJIMMUTHPYIOIIASL  CTajusl.

4



Kunernyeckuit n3otonHbiii 3¢ ¢ekrt. [loHaTHe 0 KMHETHYECKOM M
TEPMOJMHAMHUYECKOM  KOHTpPOJIE  peakuuil  OMMOJEKYJISIPOro
NIEKTOQHUIBHOTO 3aMELICHUs] B apOMaTH4YEKOM DSy Ha IpHMepe
peaxIyu CyIb(PUPOBAHUS.

Brnusinue 3amecrureneii B OEH30JIbHOM KOJbLE HA HAIllpaBICHUE U
CKOPOCTb peaKnuii 3JIeKTPO(UIFHOTO 3aMEIICHUS: aKTHBUPYIOIIHE
U N1€3aKTHBUPYIOLIHE 0pmo-/napa-OpUeHTaHTh, 1€3aKTHBUPYIOIE
Mema-opueHTaHTbl. OpHeHTHpYIOIIee ISHCTBIE 3aMECTUTENIeH Kak
OTpaKGHUE DIEKTPOHHOTO CTPOEHMs G-KoMIuiekca. Jlpyrue
(axTopsl, BIMUAIOIIME HA COOTHOLIEHHE 30MepoB. CoracoBaHHas
1 HECOTTIaCOBAaHHAsl OPUEHTAIMS IBYX M 00Jiee 3aMECTHTEICH.

l"anorenonpou3BoAHEIE.
(eHOBI, TPOCTHIC FUPHI

CrpTsl,

4.1 T'anoreHOpON3BOIHEIC

Knaccudukamnus. Homenknarypa.

Anxwi- n ammranoreauasl. M3omepus. Homenkmarypa. CriocoObt
noimy4yeHus. IIpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHHE.
Ousnueckue cBoicTBa. IloTeHIMaNbl MOHU3AIMM U DJIEKTPOHHOE
CPOJICTBO, OOIIas XapaKTepHUCTUKA PEAKITMOHHON CITOCOOHOCTH.
Peakiun HyK1€o(pHIFHOTO 3aMEIIEHUs] Y HACHIIIEHHOTO aToMa |
MUMHAHUPOBaHMA. [loHATHE HYKJICODWIFHOCTH M OCHOBHOCTH
peareHTOB. AMOMIEHTHBIE HYKJICO(DIIbHBIEC PEarcHTHI.
BumonekynspHbIii MexaHN3M HYKJICO(QHIbHOrO 3aMereHus (Sn2).
Biusare oTnenpHBIX (DaKTOPOB Ha pPEaKIMOHHYIO CIIOCOOHOCTB
raJoreHONPOU3BOIHBIX: CTPOCHUE CyOCTpaTa, XapakTep yXoAsuen
TPYIIIBI, CHJIa HYKJIEO(PHUIBHOTO peareHTa, Mpupoia PaCTBOPUTEIS.
CrepeoxuMust peakiuii Sn2.

MOHOMONEKYJISIpHBI  MeXaHU3M HYKJICO(QHIBHOIO 3aMEelICHUs.
Biusaue oTnenpHBIX (DaKTOPOB Ha PEAKIMOHHYIO CIIOCOOHOCTH
TaJIOT€HOIIPOU3BOIHBIX: CTpOCHHE cybcrpaTa, mpupoa
HYKJICO(QHIBHOTO areHTa W pacTBOpHUTENS. AUMIOGHILHBINA
karanu3. Ctepeoxumust peaknuil Syl.

BnusHue pacTBOpHTENIs Ha HampaBlIeHHME U CKOPOCTh PEaKIUi
HYKJICO(QHIBHOTO 3aMEIICHHS.

Peakuynu snumuHupoBaHus. B-ODnumuHupoBanue. Mexanusmbl El
n E2. bumonexynapusiii MexanusMm otmeruieHus (E2). Bnusaue
OTIENBHBIX (akTOpOB (CTPYKTypa cyOcTpara, MpUpoJa peareHra u
pacTBopuTeNs, TEMIlepaTypa) Ha PEakIHOHHYI0 CHOCOOHOCTh
ranoreHankaHoB. Crepeoxumust peaknuil E2. Hanpasnenue
peakuuii oTmieruieHus: npaBwia 3aineBa u ['opmana. dakropsl,
BIIMSIIONIME Ha HalpaBJIeHUE PEaKIMH OTIIEIVICHUS: YyCTOWYUBOCTh
ankeHa u crepuueckue apdexrsl. Konkypenuums peakumit Sx1 n E1,
Sx2 u E2.

Bunwiranorenuasl. Crioco0bl mosrydeHus. OCOOCHHOCTH CBS3H
yIJIepoA-TayioreH. PeaknmoHHas  CHOCOOHOCTh B PEaKIMAX
HYKJIEO(QHUIBHOTO 3aMEILCHNS, 3MUMHHUPOBAHUSA,
IIEKTPODMIIEHOTO MPUCOSTUHEHUS.

ApomaTrhyeckue TaJoreHOnpon3BojgHble. (OCOOEHHOCTH  CBSI3H
YIJIepoJ-TalloTeH U peaklUu 3aMelleHHs rajoreHa. MexaHU3M
3aMeIleHHs] TajloreHa B aKTHBUPOBAHHBIX TanoreHapeHax (Sn2(Ar)
WA MEXaHU3M IPUCOSANHEHHU-0TIIeINIeHN ). HeakTuBUpOBaHHbIE
raJIOreHOIPOU3BOIHbIE apoOMaTUYECKUX YIJIEBOJOPOOB;
apUHOBBIH ~ MEXaHM3M  3aMCIICHMS  TrajoreHa  (MEeXaHH3M
OTIIEIUICHUSA-IPUCOEANHEHNUS ). DIEKTPOHHOE CTPOSHHUE APHHOB.
4.2 DneMeHTOpraHN4YeCKHe COSAUHEHMSL.

Tumel  cBsA3ef B JJIEMEHTOPIaHUYECKHX  COCTMHEHHMSX.
XapakTepucTUKa CBsA3€H yTIEpOJ-3IEMEHT B 3aBUCUMOCTH OT
HoJIoXkeHUus nsieMeHta B Ilepuoandeckoil cucreMe 3JIEMEHTOB.
Merannoprannyeckue coeauHenus. Homenkmatypa. CrocoObl
[OJIyY€HUs JTUTUN- U MarHUHOPraHUYECKUX coeAuHEeHuM. Peakuus
I'puapspa, wmexanmsm. CrpoeHme peakTuBOoB [puHBSIpa B
KPHCTAJUIMYECKOM COCTOSIHHM M B pacTBope. Mx peakmum ¢
COCIUHEHUSMY, COAEPXKAIIMMHU aKTUBHBIH aTOM  BOJOPOAA:
KUCJIOTAMHM, CIIMPTaMH, aMmuHaMu. Peakimn ¢ KapOOHMJIBHBIMH




COCTMHEHUSAMH (IHOKCHAOM YTJIEpOna, albAeTHIaMH, KETOHAMH).
Bzaumopeiicteue ¢ HuTpuiamu. Peakuus  ['punbipa ¢
TaJIOTCHUJAMH Pa3lIMYHBIX JJIEMEHTOB KaK METOJ| IONyYeHHS
3JIEMEHTOPTraHNYECKUX COEIMHEHU. [Ipumenenue
JUTUAOPraHNYECKUX COCIUHEHHH B OPraHUYECKOM CHHTE3e
(pearent ['mnmana).

4.3 CoupTsl.

Opnoatomuble  cnupThl. Krnaccudukanus ©  HOMEHKIATypa.
Crioco6p1  monmyuyeHus.  [IpocTpaHCTBEHHOE H  DIEKTPOHHOE
cTpoeHue. BogopoaHeie cBs3M B ciMprax, BIUsSHUE Ha (PU3NUECKHE
cBoiictBa. [loTeHIWAaNpl HOHHM3AIMU W DJICKTPOHHOE CPOJCTBO;
o0mIas XxapaKTepUCTHKA PEAKIIMOHHON CIIOCOOHOCTH. XUMHYECKHE
cpoiictea. OH-KucnmotHocTs: 00pa3oBaHHE alKOKCHIIOB, UX
cTpoeHHe U cBoicTBa. OCHOBHOCTH M HYKJICO(MIFHOCTD CIIMPTOB 1
AJIKOKCUI-UOHOB: pC€aKIUun aJKWIHNPOBAHUA W alWJIUPOBAHUA.
Peakuus srepudukanum, Mmexanusm peakuuu. [loxydenue apupon
HEOPTaHMYECKUX KHUCIIOT. Peaknnm HyKI€O(QMIFHOTO 3aMEICHHS
crupToB: ocobeHHocTH peakmmid Syl um  Sy2, peakimoHHas
CocOOHOCTh,  CTEPCOXWMHUS.  Peakiuu  SIMMHUHHPOBAHUS.
KucnorHo-karammsmpyemasi  IeruapaTanys: MEXMOJIEKYIsIpHast
JIeTHIpaTanysi, BHYTPUMOJIEKYISIpHAs JICTHAPATAIs; MEXaHU3MBbI,
peakIuoHHasl CIIOCOOHOCTDh, HalpaBieHHe oTiieruieHus. [IpaBuiio
3aiineBa. Kartamutnueckass peruzapartanus. Peakiuu cnupToB ¢
rajoreHugamMu Qocdopa M cepbl: MEXaHM3MBI M CTEPEOXHUMUSI.
Bs3aumonelicTBue ciUpTOB ¢ OKCHTajoreHuaaMu Gocdopa u cepel.
Biusuue PaCTBOpUTEIE Ha HaIpaBJIICHUE pPCAKOHUKU CIHUPTOB C
XJIOPUCTHIM THOHUJIOM, MEXaHU3MBI peakuuii. OKMCICHHE CITUPTOB.
B3aumojneiicTBuE CHOUPTOB € NMEPMAHTaHATOM Kalusl U OKCHUAOM
mapranua (IV). Okucnenne cnuptos coeanHeHusMu xpoma (VI) —
pearent Jl>xoHca

4.4 ®eHombI

Krnaccudukanmss wu  HomeHknarypa. CrHocoObl  MONydeHWUs.
®dusnueckue cBoiicTtBa. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoeHne. lloTeHnManbl MOHU3AIMHM M DJIEKTPOHHOE CPOJICTBO;
o0IIas XxapaKTepUCTHKA PEAKIIMOHHON CIOCOOHOCTH. XUMHIUYCCKHIE
cBoiictBa. Peakumm runpokcu-rpynnsl. KucnotHocts. Biusnue
3aMecTHTeNell B  KOiblle Ha KHCIOTHOCTh. (OOpa3oBaHue
(heHOKCHIOB, UX CTPOCHUE U CBOWCTBA. Peakniny ajJKuiIMpoBaHus U
anuiIMpoBaHusi  (EHOJIOB,  MEXaHW3M  peakuuu.  Peakium
apoMaTH4IecKOro spa: raJloreHUpPOBaHUE, HUTPOBAHUE,
cynshupoBanne, HUTpo3upopanue, Peakims Konsbe, ee MexaHnsm
W BIHMSHUE pa3IM4YHbIX (AaKTOPOB Ha ee pe3ynbTar. Peaxims
Pelimepa-Tumana. BsaumoneiictBue c (dhopmapIeTHIOM,
MEXaHU3M peakiuu. [WApupoBaHWE W OKUCICHHE (PEHOIIOB.
[MeperpynmupoBky amummiioBeIX (meperpynmupoBka Kusiizena) n
CIIOKHBIX  3¢upoB  (meperpynmupoBka  ®Ppuca)  (HeHONOB.
HpI/IMeHeHI/Ie B IIPOMBIIIIJICHHOM OPraHNM4Y€CKOM CHHTE3C.

4.5 Tpoctsie 3¢hups

Knaccupukarmmsts u  HoMeHkiarypa. CrocoObl  TONydeHUS.
®dusndeckue cBoiictBa. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHne. XuMHuYeckue cBoiictBa. OCHOBHOCTB. Peakium
KHCJIOTHOTO DACHICIUICHUS: MEXaHU3MBl M HAIpaBIICHUE PEaKIHiA
pacmennenus. OKUCIEHHE KUCIOpPOJAOM Bo3ayxa. IlpumeHneHue B
OpPraHUYECKOM CHHTE3E.

4.6 DnokcucoeMHEHUs (OKCUPaHBbI)

Uzomepus. Homenknatypa. CrnocoObl monydeHus. Duznyeckue
cBoiicTBa. IIpocTpaHCTBEHHOE UM DJIGKTPOHHOE  CTPOEHHUE
STWICHOKCUAA. XUMHUUYECKHE CBOMCTBA. Peakiuu ¢ packpbiTueM
ATIOKCHIHOTO KOJIbIA TOJT IEHCTBUEM Pa3IMYHBIX HYKICO(PHIHHBIX
peareHTOB. MeXaHU3MBI peakWid ¥ HAlpaBIICHHE PAaCKPBITHL
Konbla. KHUCIOTHBIM W OCHOBHBIH KaTann3 HYKICOQHIBHOTO
PacKpBITHsI OKCHPAHOBOTO IMKJA. [IpMeHeHNe B MPOMBIIUICHHOM




OPraHn4CeCKOM CHHTE3E.

Anbaeruspl, kKeToHbl. KapOoHOBBIE
KUCIIOTBI ¥ KX TIPOU3BO/HBIC

5.1. Anpaeruasl 1 KETOHBI

Knaccupukarmmss wu  HOoMeHkiarypa. CrocoObl  TONXyYeHUS.
Omsnueckne cBOHCTBAa. [IpocTpaHCTBEHHOE U DICKTPOHHOE
crpoeHue. [loTeHnuanbl HOHU3ALKMKM M DIIEKTPOHHOE CPOJICTBO;
00I1as XapaKTEePUCTHKA PEAKITMOHHON CIOCOOHOCTH. XUMHUYCCKHUE
CBOJCTBA. OCHOBHOCTb. Peakuyu HYKJICO)HIBHOTO
MPUCOCTUHCHUS: OOIIMA MEXaHW3M, OCHOBHBIM ¥ KHCJIOTHBIH
KaTtanms, cTepeoxumMus. Peakmu npucoequaennss O-HyKIeoQHIIoB:
BOJBI, OJHOAQTOMHBIX M MHOTOAQTOMHBIX CIIHPTOB, aJKOKCHIOB;
MeXaHU3MBI peakuuil. [IoHATHEe O 3alUTHBIX TPYIIAX ajibIeTHUI0B
1 KETOHOB: OKCOJAHBI, CIIOCOOBI UX CHHTE3a, YCTOHYHBOCTD B X0/
CUHTE3a U CrIoco0bl ynaneHus. [IpucoequHeHue S-HYKICO(DHIIOB:
THIPOCYIb(HUTA HATPUS W THOJOB, MEXaHU3MBI PEaKIHil.
IMpucoemunenne C-HykiIeODUIOB I[HUAHHI-AaHUOHA, AJKHHHI-
HOHOB, METAJUIOOPTaHMYCCKUX COCAMHCHHH, WIHIOB (ocdopa
(peakus Burtura); MexaHu3Mbl peakiuil. [lodydeHne ammuioBeIX
W TPONMaprHioOBBIX CHHPTOB. Peakumum ¢ N-HyKieopmIamu:
aMMHaKa, MEePBUYHBIX M BTOPHYHBIX aMHHOB, THAPOKCHIAMUHA,
THIPAa3HHOB M €T0 IMPOM3BOJHBIX; MEXaHU3MEI peaknuil. Peakunu ¢
raJloreHOHyKIcohmwiaMd. EHaMUHBI: aNKHJIUPOBAHAE CHAMHHOB,
COTIPSDKEHHOE TPUCOCAMHCHIE CHAMHUHOB K O,[3-HEHACHIIICHHBIM
Kap6OHI/IJ'H)HI)IM COCAMHCHHUAM. OTHOCHTeHbHaﬂ pCaKquoOHHasA
CIOCOOHOCTH aJIbJICTU/IOB U KETOHOB.

CH-KucrnotHOCTP W KETO-€HONBHAsA TayToMepHus. EHomm3arms.
Peakuun c y4acTHEM
0-BOJIOPOIHBIX aTOMOB. Peakmm o-rajJoreHnpoBaHus, H30TOITHOTO
oOMeHa W pameMu3alii, MEXaHU3MBl PEaKIid, KUCIOTHBIA H
OCHOBHBIN KaTalW3 ITHX peaknuid. EHOJSIT-UOHBI, UX CTPOCHUE H
CrocoO0BI TeHEePUPOBAHUSL. JBoticTBeHHAS PeaKIOHHAS
CIOCOOHOCTh CHOJIST-MOHOB. AJIKMJIMPOBAHHUE W alMIMPOBAHUC
€HOJIAT-UOHOB, MEXaHU3MbI peakluil. AJbJI0JIbHOE TIPUCOEANHEHNE
U KpPOTOHOBAasg KOHACHCAIIMA: MCXaHU3MBI peaKHI/Iﬁ, KHUCJIBIM U
OCHOBHBIN Katanu3. IlepekpecTHas ajabAoibHAsS KOHISHCAIUS, €€
0COOGHHOCTH W  HeAOoCTaTKW. [lepekpecTHass  ajbIONBHAS
KOH/ICHCAIIMS apOMAaTHYECKUX albICTHAOB Wi (OpMaTbAETHAA C
annaTUYECCKUMHU  albJCTHIAMH W KETOHaMHU  (KOHICHCAIIHS
Knsitzena-llImunra). Peakmus [lepkuHa, ee MEXaHU3M.

Peakuuu okucieHHs: OKUCICHHE pPeakTUBOM J[[)KOHca, peakTHBOM
Tonnenca, coemuuenusimu wmapranna (VII), peaknus baiiepa-
Bunnurepa, ee mexanusMm. Peaxrus Kanawuiiapo, ee MexaHHU3M.
[TepexpectHas peakuus Kannwummapo. Boccranosnenue
aNpIETHAOB M KETOHOB C IIOMOINBI0 KOMIUICKCHBIX THIPUIOB
(NaBH.,, LiBH,, LiAlIH,), 0COOCHHOCTH mporecca.
Boccranoenerne  KapOOHHJIBHBIX ~ COCTUHECHHH /IO  alKaHOB
(BoccranoBienue mo KnemmeHnceny u mo Kmxuepy-Bomsdy).
Peaknuu apoMaTHyecKuX ajbAETUIOB U KETOHOB C YyYacTHEM
apoMarudeckoro  siapa. [IpuMeHeHWe B MPOMBIIUICHHOM
OpraHNYeCcKOM CHUHTE3E.

5.2 OgHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KUCIOTHI.
OmHOOCHOBHEIE ~ KapOOHOBBIE KHCHOTHL. ~ Kiaccmpukamus u
HoMeHKJIarypa. CnocoOsl momyuyenus. I[IpocTpaHcTBeHHOE U
JJIEKTPOHHOE cTpoeHue. BonopomHble cBs3n B KapOOHOBBIX
kucinorax. dusnueckne cpoiicTBa. Xumuueckue cpoiictBa. OH-
KucnotHocTs. 3aBUCUMOCTh MEXIy CTPOCHHEM M KHCIOTHOCTBIO.
Opmo-3pdpext. OCHOBHOCTH KapOOHOBBIX KHCIOT. Peakuus
STepU(UKAINY, €€ MEXaHHW3M. B3auMOICHCTBHE C aMMHAKOM,
NEPBUYHBIMU W BTOPUYHBIMU aMHUHaAMH, MEXAHU3M peaKHHﬁ.
OO0pa3oBaHne ralOTeHaHTHIPUIOB, MEXaHU3MBI peakunii. Peakm
KapOOHOBBIX KHCJIOT C YyYaCTHEM O-yIJIEPOAHBIX aTOMOB: Ol-
rajoreanpoBanue mo [ emmo-Domerapay-3eTuHCKOMY, MEXaHH3M
peakrmn.  BoccranoBinenue. Peakimn  nexapOOKCHIMPOBAHUS:




ANEeKTpONIN3  colieil  kapOoHOBBIX  kuciaor 1o  Konbbe,
nekapOokcuarpoBanue 1o Jroma u no bopoauny-XyHCIUKKEPY.
5.3 OyHKIWOHATIBHBIE IPOM3BOAHBIE KAapOOHOBBIX  KHCIOT:
TaJIOTCHAaHTUAPUABl  (AIMITaJOTeHUbl), AHTHUAPUIBI, CIOKHBIC
3(UPBI, aMHUIBI, HUTPUIIBL.

OCOo0EHHOCTH TPOCTPAHCTBEHHOTO M 3JEKTPOHHOTO CTPOCHHUS.
KucinoTHbIiI ¥ OCHOBHBIM KaTalu3 B XUMHH (YHKIIMOHAIBHBIX
MIPOM3BO/IHBIX KapOOHOBBIX KUCIOT. [loHATHE O HYKICO(QHIBHOM
KaTaJmse.

lamorenanruapuapl. CriocoObl ToNydeHus. B3aumonelcTBue ¢
BaxHedmmMu N- u O-Hykneopunamu (Boaa, CHHPTH, aMMHAK,
aMWHBI, THAPA3WH), MEXaHMW3MBI peakiui. BoccraHoBieHWE 10
anpaeruaoB no PozeHmyHmy.

Crnoxusle 3¢upbl. CrnocoObl momydenus. ['maponms  CIOKHBIX
3(pHPOB B YCIOBUAX KUCIIOTO U OCHOBHOTO KaTaln3a, MEXaHU3MbI
mporeccoB. AMMOHONM3, MEXaHHU3M peaknuu. Peakmum ¢
METAITIOOPTAaHNYECKUMU ~ COCOMHEHHSMH, BOCCTAaHOBJICHHE [0
CHHUPTOB U aJIbACTH/IOB.

AHruapunp! KapOoHOBBIX KHCIOT. CriocoOb! nomyueHus. Peakim
AHTUZIPUI0B KUCIO0T. KeTeH, nony4yeHrue u CBOMCTBA.

Hurtpunel. Cioco0sr monyyenus. Kuciplii ¥ mesoyHoi ruaponus
HHUTPUIIOB, MEXaHN3M MIPOLIECCOB. Boccranosnenue
KOMIUIEKCHBIMH THAPHUJIAMH METAJUIOB 10 aMHHOB U ajIbJETHJIOB.
B3aumoneiictBue ¢ MarHuii- U JUTHAOPTaHUYECKHUMH
COEINHEHUSIMH.

Amunpl. CriocoObl monydeHusi. ['Maponu3, MeXaHU3M pEakKIH.
BoccranoBnenme g0 ammHOB.  Jlermumpatanmst  aMHIOB.
[eperpynmuposku ["'opmana, MexaHU3M peaKIiH.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KHUCIIOTHI.

MHOT0OCHOBHBIE KapOOHOBBIE KHCJIOTHL. J[MKapOOHOBBIE KHCIIOTHI
KHPHOTO M apomaruueckoro psaa. Homenknarypa. CriocoOb
nony4yeHus. Dusnueckue M XuUMH4Yeckue cBoiictBa. OH-
Kucnoraocts. OOpa3oBanne (yHKIHOHAJIBHBIX MPOU3BOIHBIX.
Peakuuy, nporekaromue npu  HarpeBaHuu. lluxnnueckue
AQHTUIPUABL: TOJTyYeHHEe, CBOWCTBA. [IprMeHeHHME IMKapOOHOBBIX
KHCIIOT B ITPOMBIIIUICHHOM OPTaHWYECKOM CHHTE3E.

ManoHoBelii  3dup, cnocobbl momydenus, crtpoeHue, CH-
KHCIIOTHOCTB. Peaxumn TKWINPOBAHUS, THIPOJIN3A,
nekapOokcunupoBanusi. CHHTE3bl  KapOOHOBBIX — KHCIIOT M3
MaJIoHOBOTO 3¢upa. Peakiyn KoHIEHCAMM MaJlOHOBOTO 3¢upa ¢
KapOOHUJIBHBIMU COeqMHEHUSIMH (peakuns KuéBeHarens), peakius
Pomuonona.

5.5 3ameméHHBIe KAPOOHOBBIX KHCIOT.

Knaccudpukamms u HoMeHKIaTypa. [anmoreHzameméHHbIe KHCIOT.
CriocoObl  TONydeHHSI O- W [-TaJIOTEHO3aMEIICHHBIX KHCIOT.

I'MIAPOKCUKHCIIOTHI: KJIaccU(pHKaLUA u HOMEHKJIaTypa.
OcobeHHOCTH ~ CBOHMCTB  0O-, [-, 7y-TaJoreH3aMeIlEHHBIX H
THIPOKCUKHUCIIOT. JlakTumepl, JIAKTOHBI. AMHMHOKHCIIOTBI.

Krnaccudukams u  HomeHkiarypa. Peakius — Poamonosa
OcCoOeHHOCTH ~ peakuud OJTepUPHKAUH, ATKWIUPOBAHUS U
AMIIMPOBaHMs AMMHOKHUCIIOT. PeakMy 1ua3oTHpOBaHUsL.

A3oTcoaeprkamye CoeTHHEHIS

6.1. Hurpocoenmuenus

Knaccudukammss w  HOMmeHkinarypa. CrHocoObl  MOydeHUs.
[TpoctpancTBeHHOE M 3JEKTpOHHOe  cTpoeHume.  OOmias
XapaKTEpUCTUKA  PEAaKIMOHHOH  CHOCOOHOCTH.  XMMHYECKHE
cBoiicTBa. TayToMepusi MEPBUYHBIX U BTOPUYHBIX aTH()aTHIECKUX
HUTpocoeTUHEeHNH. [IpHUnHBI TOABIMKHOCTH aToMa BOJOPOa MpH
a-yriepogaom atome. CH-KuCIOTHOCTh MEPBUYHBIX U BTOPUYHBIX
HUTPOATKAaHOB W  JKUPHO-apPOMATHYECKHX HUTPOCOCANHEHHUH.
Peakmunm co memouamu. Ctpoenme comell. B3ammopeiicTue
HUTPOHAT-NOHOB C KapOOHWJIBHBIMH COCIMHCHMAMH (peaKius
AHpn). Apomarnueckue HUTPOCOEIMHEHHUSI. Peakuuu




BOCCTAHOBJICHUSI HUTPOAPEHOB B KHUCJIOM M IIEIOYHOM cpenax.
IIpoMeKyTOUHBIE NPOMYKTHl BOCCTAHOBJIEHHS HUTPOIPYIIIbI
(HUTPO30COCAMHEHHS, APWITHAPOKCUIAMUAHBI, a30KCH-, a30- |
THUIPa30COCTMHEHUS). CeleKTHBHOE BOCCTaHOBJIEHHE
HUTPOTPYIIITEI B JTUHATpOApEHAaX. [Ipumenenue B
MPOMBINIICHHOCTH; TOKCHYHOCTh HUTPOCOCTMHCHUIA.

6.2. AMUHBI

Knaccupukaruss u  HoMeHkiatypa. CrocoObl — TONMydYeHUS.
®dusnueckue cBoicTtBa. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHne. Xumudeckue cBoiictBa. CTpoeHHE U OCHOBHOCTD.
Peakmum ¢ kmcioTamm, CTpOEHHE coOllel, MX HOMCHKIATypa W
CBOMCTBA. AJNKWIMPOBaHHE ¥ aIUINPOBAHHUE; MEXaHW3MBI JTHX
peaknuii. YeTBepTHYHBIC aMMOHHEBBICE COJNH W OCHOBaHUS:
MONyYCHUE, CTPOCHHE, CBOMCTBA; PACHICIUICHUE YETBEPTHUHBIX
aMMOHHEBBIX OCHOBaHMI, HampaBiaeHue peaxkuui. [IpaBuio
lopmana. Peaknuu aMHUHOB C a30THCTOM KHCIIOTOW, MEXaHU3M
peakuu. OcoOEHHOCTH peakIuid 3JeKTPO(GUILHOTO 3aMEICHHS B
apoMaTHYeckux  aMHHax  (HUTpOBaHHWE,  TaJIOTCHUPOBAHUE,
cynsdupoBanue, popmunupoBanue). OKHCICHHE AMUHOB.

6.3 A30- 1 1Ma30COETMHEHUSA

[MonyyeHne  OWA30COCAMHEHUI  peakIUeid  TUA30TUPOBAHHS:
YCIIOBHSI ~ TIPOBENICHHUS  pEakIMM ¥ MEXaHW3M, MpHpOJa
HUTPO3UPYIOIIETO  peareHra; pasiuuus B YCTOWYMBOCTH
HACBIIIEHHBIX U apOMaTHYECKHX Aua3ocoennHeHui. duznyeckue
cBoiictBa. IIpocTpaHCTBEHHOE M DJIGKTPOHHOE  CTPOEHHUE
apoMaTHUYeCKUX AMa30coeMHeHU B 3aBucuMocTd oT pH cpensl,
TayTOMEpHBIC MpeBpamleHus. XUMHUYeCKHe CBOHCTBA. Peakumm,
MPOTEKAIOIIHE C BBIACICHHEM a30Ta: 3aMelleHHe ITHa30HHUEBOU
TPYNIIBI HA TUAPOKCH-, aJKOKCHTpyHmy, (rop, #ox. Peaxium
paIuKaIbHOTO 3aMCIICHHs JHA30TPYNIBl  Ha  XJop, Opowm,
LUAHOTPYIIly, HUTPOIpymmy, BoLopon, Peakuuu, nporekaromue
0c3 BBIJCIICHHUS a30Ta: BOCCTAHOBJCHUE JIO AaPWITHIPA3UHOB.
A3zocouetanue. A30- U JHa30COCTABIISAIONINE, YCIOBUS COUYETAHUS C
amuHamu U Geronamu. [lomydeHrne u mpuMeHeHue a30COeIMHEHUH,
230KPaCHUTEIH.

Conep:kaHue 3aHSITHII CEMHUHAPCKOTO TUIIA

if; HaumeHoBaHue TeM (pa3aesoB) Tun Coaep:xanue 3aHATHII CEMHHAPCKOT0 THIIA
1. | BBegerne. Teopus xmmmdeckoro | II3 | HomeHkiarypa opraHHYECKHX COSOMHEHUA.
CTPOCHUS u HACBHIICHHBIC AnxaHb
yraesogopons! (YB) Crepeouszomepusl.
JIP Homenknarypa opranudeckux coenuHeHuid. IIpupona
KOBAQJIEHTHOM CBSI3U.
Pe3onanc. 3¢ dexTsl B opraHndecKoil XUMUH.
3. | HenacrwImmeHHBIE YTIIEBOIOPOIBI 113 uxnoankaHsl
ATKeHBI.
AJKeHbl
ANKUHBI.
AJKaJIMeHBI.
JIP [Tepunukinnueckue peakiuu
5. | ApoMaTH4YeCKue COSAMHECHUS I13 | ApomatuuHocTh. beH3omn
JIP | ApeHsl
7. | Tanorenonpoussogusle.  Crouptsl, | 13 | MerannopraHuueckue coeIuHEHNsS
(beHoJIbI, MPocThie 3DUPHI JIP l'anorenonpounsBoaHbIE
Crnuprtsl
®enoubl. [TpocThie 23buphl. DTOKCUCOSANHEHHUS
9. | Anpmerunapl, KeToHbl. KapOoHOBBIE 113 AnbIeruabl 1 KETOHBI

KHCJIOTBI U UX MTPOU3BOAHBIC

JIP | KapOoHoBBIE  KHCIIOTBI W MX  (YHKIHMOHAIbHBIC
MIPOU3BOJIHBIE

11.

A30Tcoz[ep>1<am1/1e COCOANHCHUA

113 Hurpocoennnenus, aMuHbl

JIP Awmunsl, /{lnazocoequnenus

Coaepixkanue caMOCTOSATEIbHOM padoThI




i HaumeHnoBaHue TeM (pa3jiesioB) Conep:xkanue caMOCTOSITEJIbHOI padoThI
1. | Beenenune. Teopuss xummueckoro | IloBTopenue JICKIIHOHHOTO Martepuana. IloaroroBka K
CTPOCHUS u HACBHIIICHHBIC | TPaKTHUECKUM 3aHATHAM H JTa00OPaTOPHBIM paboTaM
yrieBoaoposl (YB)
2. | HeHacbllieHHbIE YTIIEBOAOPOIbI [ToBTOpEHHE  JEKIMOHHOTO Marepuana. IlogroroBka
MPAKTUYCCKUM 3aHITHIM U Ja0OpaTOPHBIM paboTam
3. | ApoMaTuyecKkue COCTUHEHHSI [ToBTOpEHUE  JEKIIMOHHOTO MaTtepuana. IlogroroBka K

MPAKTUYCCKUM 3aHATUAM U J'Ia60paTOpHLIM pa60TaM
4. FaﬂOFeHOHpOI/ISBOZ[HLIC. CHI/IpTBI, HOBTOpCHI/Ie JICKIIMOHHOTI'O MaTtepuaia. HOI[FOTOBK& K

(heHOJBI, MPOCTHIC FIDUPEI MPAKTUYCCKUM 3aHITHIM U Ja0OpaTOPHBIM paboTam

5. | Ampaerunbl, keronsl. Kap6onossie | [ToBTOpeHUE JIEKIIHUOHHOI'O Marepuania. Iloaroroska K
KHCIIOTHI ¥ UX TIPOM3BOJIHBIE MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam

6. | A3oTcoaepKaliue COeAMHEHUS [ToBTOpEHNE  JEKIITMOHHOTO Martepuana. IlonrotoBka K

MPAKTUYCCKUM 3aHATUAM U J'Ia60paTOpHLIM pa60TaM
3. OueHouyHble MaTepuadbl [JIsl TNPOBeJeHUS] TeKyLlero KOHTPOJSA YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTecTAMN 00y4aloIMXCcs M0 JUCHUILTHHE (MOIYJII0)
[To aucuuruinHe (MOIYJIO) IMPETyCMOTPEHBI CIEAYIOIIME BHJBI KOHTPOJS KauecTBa

OCBOEGHHUS:

® TEKyLIMH KOHTPOJIb YCIEBAEMOCTH;

® [IPOMEXYTOYHAs aTTeCTalMs 00yJaroMXcs M0 JUCHUILTUHE (MOAYIIIO).
3.1. OueHoyHble MaTepHa/]bl JJIs1 INPOBeJeHUs] TeKylleld aTrecTalMU MO JMCHUILIMHE

(Mo1yJ110)
Ne | Kontposmpyemble TeMbl (pa3esibl) HaumeHoBaHME OLICHOYHOI'O CPEACTBA
n/n

1. | Beenenne. Teopust xumMudeckoro crpoeHus u HacweimieHHble | Jloknan. KontponsHas padora. Tect
yraesogopoasl (YB)
2. | HenacsbleHHbIe yTa€BOAOPOABI Joxnan. Kontponbnas padota. Tect

3. | ApoMaTu4yecKkue COSTUHEHHSI Hoxnan. KonrponbeHas padota. Tect

4. | TamorenonpousBoaHbie. CriupThL, (eHONIEI, TpocThie d3¢upsl | Joxmax. Korrponsaas pabota. Tect

5. | Anpnerunsl, ketoHbl. KapOonoBele kucimotsl u  ux | Joknan. Konrponsnas pabdora. Tect
MIPOM3BOIHBIE
6. | A3oTconepikaliue coeTuHEHNS Joxnan. Konrposbhas padora. Tect

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM UHbIe MATEPUAJIbI, HEOOXOAUMBbIE ISl OLEHKHU
3HAHMi, YMeHHM i, HABBIKOB M (WJIH) ONbITA IeATEJbHOCTH B MPOLIECCe TEKYILEro KOHTPOJIS
ycneBaeMoCTH
NudopmanuoHHbIH MPOEKT (I0KJIAT)
1. Aunbnorekco3bl. CTepeoxumusi. XMMHUYECKHUE CBOMCTBA.
2. Kerorekco3bl. Crepeoxumusi. XUMHUYECKHE CBOMCTBA.
3. Aubnonento3sl. CTepeoxuMusi. XUMHUYECKHE CBOMCTBA.
4. KieryaTka.
5. TI'maxores.
6. Omurocaxapumpl.
7. Ilupanossl. Ctepeoxumusi. XUMHUECKHE CBOMCTBA.
8. ®ypanosbl. Ctepeoxumus. XUMHUYECKUE CBOICTBA.
9. MoHO35I.
10. [ukiionenHas u3oMepus yriieBoJI0B.
11. MckyccTBeHHBIE BOJIOKHA HA OCHOBE 1IEIITIOJIO3bI.
12. Kpaxmant.
13. IIpocTpaHcTBEHHAS] U30MEPUS.
14. Amunokucnotsl. Ctepeoxumusi. XMMHUUECKHE CBOMCTBA.
15. AMpoTepHOCTH AMUHOKHUCIIOT.
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16. HezameHuMble aMUHOKHUCIIOTHI.

17. benku. Ux ctpoenue.

18. TIpocThie U CIOKHBIE OSKH.

19. ITlentuael.

20. JIunuge!.

21. XKupsl.

22. XXupnsbie kucnotsl. CTpoeHne. XMUMUYECKUE CBOMCTBA.
23. ®ochaTusl.

24. ®ypan, nuppon, TuopeH u ceneHodeH. XUMHUECKHE CBOWCTBA U B3aUMHbBIC

MIpeBpaLICHUS.

25. Knaccuduxanus u apoOMaTHYHOCTh T€TEPOLIUKIIOB.

26. 'eTeponKINYeCKHE COEUHEHUS C ABYMS T€TEpOaTOMAMM.

27. I'eTepOMKINYECKHE COENUHEHUS C TPEMS T€TEPOATOMAMH.

28. [lyprHOBBIE 1 MUPUMUIMHOBBIE OCHOBaHHUs. VIX 3HaUEHNE U CTPOCHHUE.

29. HyksieoTupl.

30. PHK u JIHK.

31. Ilupan u THONMpAaH.

32. TuodeH u ero Mpou3BOHBIE.

33. ®naBoH U (HIABOHOUBI.

34. KyMapuH U €ro npou3BOJHbIE.

35. IlupuMuAMH U €ro NpOU3BOJHBIE.

36. CepycoziepKaliye reTepouruKINIeCKUe COCTMHEHUS.

37. Iluppon u ero Nponu3BOJHBIE.

38. HomeHkiatypa reTepolKInYeCKUX COCTMHEHUM.

39. IlupuauH 1 ero npou3BoAHbIE. XUMUUECKHUE CBOMCTBA.

40. dypaH u ero Npou3BOIHbIC. XMMUYECKUE CBOKCTBA.

41. AnponpHass M KpOTOHOBasg  KoHjeHcanmuu. Mx wmexanusm. Ilpumenenue
MIPOMBIIIJIEHHOCTH.

42. Criuptel. IX XMMHUYECKHE CBOWCTBA U IPUMEHEHHUE.

43. IIpupoansie yrieBoaopoasl. CriocoOsl UX mepepadoTKH.

44. Onedunbl. CriocoObl UX MOJTyYEHUs] U IPUMEHEHUSI.

45. Amunbl. CriocoObl UX MOJIY4YEeHUS U IPUMEHEHUSI.

46. CBolicTBa apoMaTHYECKUX coeuHeHuil. X otnuuue ot oneduHoB

KoHnTtpoubHbIii padoTa

B

Pazpeua 1.
1) Cnenyroiue coeAMHEHNUs OTHECUTE K psiiaM, KjlaccaMm U Ha30BUTE 10 HoMeHkiatype [UPAC:
CHs
CH = —rH. — P
CH3;~CHy~C=C-CH,—CH; H,C=CH~-CH, GH,-CH—C=CH
P fo
CH3 'CHz'CHg_C‘_‘ H3C' —(EH _CHz ~-C—(C— CHE_C\
NH; OH HoH O-CHs
:"O
CH3=GH—CH,~C,
NH; OH

2) TlpuBeaute GOpMysbl CICAYIONIUX COCIWHEHUW: aHWIMH, TOJYOJ; CTHUPOJ; MypaBbUHBIN

aNbJIETH]T; 2-3TOKCHOYyTaHOBAasI KHCIIOTA.

3) YcnoBHBIMU CHUMBOJIaMH MOKAXUTE HAMpaBiIeHUs WHIYKTHUBHOTO 3PQeKTa U pe30HAHCHOTO

spdexta (3¢. compspkenust). Ilokasarb, Kakue TIpyNIbl SBIAIOTCS 3IEKTPOHOIOHOPHBIMHU,

Kakue 3JeKTpoHoakuenTopHbiMu? Hannune pezoHancHOro 3¢dexra moATBEpAUTh HAMCAHUEM

PE30HAaHCHBIX CTPYKTYP.

a
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F CBr, COOH |
MgBr
o Q
| —
[ "
~

Pazpensn1 1, 2
1. Hanumure ypaBHEHUsT peaklinii U Ha30BUTE MOJyYeHHBIE coeuHeHus (30).

HBr
1. 1-bvren ——— FITIRY [ — 1) BuHg
. A-METWHIKIIOr K el =
ROOR, t ¢ ) H,0, OHE
2. DTIWIBHHIIOBBIH 3up HBT_ 5. Mermmuxnorexcan EE
. 1/ 0, H,O
3. 2-bpoMrexcan KOH 0. ITICH & v~ ¢

crmpr, t pdCl, CuCl.,
2. IlpuBenure mMexaHu3Mbl peakuuii Nel m Ne2 (20). YkaxuTe CTEpEOXUMHUYECKHN pe3yIbTaT
peakmu Ne2. ITpuBenure KIMHOBHIHBIE (OPMYJIBI CTEPEOM3OMEPOB M HA30BUTE MX MO R,S-
Homenknarype (1,00). [ns mpoaykrta peakuuu NeS mpuBenute KoHPUTypaluio U Haubolee
ycToiunByro koHpopmanmio (1,00).
3. OcyuiecTBUTE NPEBpAILCHHs, HCIIOIB3YS TOJIBKO HEOPraHUIECKUE peareHTHI (40).

a) 1-Byren ——= 2.3-GyTanaio

G) Iponan ——= mEonponan

4. YcTaHOBHTE CTPOECHUE COCIMHEHUS U HAITUIIIUTE BCE yKa3zaHHbIe peakiuH (30).

' S——= H.IeKCaH
RhCl-3PPh,,
Br.
CoHya = CyH,.Br, weso-fopua
CCly
KMnO, H.O o R
H,SO, t KapOoHOBAdg KHCI0TA-CIHHCTBCHHBI TTPOAVKT
Pazgea 2.
Bapmuanr 1

1. HamumuTe ypaBHEHHsI peaklHWii U HA30BHTE ToyydeHHBbIe coeawHeHus (30). I[lpuBenwte
MeXxaHu3MbI peakiuii NoS u Ne6 (30).

. ; D 1) BHAIk,
| Tiporms HBr (1 wo L) M 4. 1-ByTHH ) )
aae e 2) Hic)i. )H
0. - .
2. Hzomnpen U0,y HBr (1 mo:m)
- . 51 3. [1e Ly P
(2-meTn-1,3-0vraancH) 2) H,0, Zn 5. 1,3-TlenTanen
3. Ilponun LHOL (}.Z—HCHTHH%
OH, t C.C.ldr

2. Hamummre ypaBHeHHMe peakuuu. KakoBa KoH(Urypauus HpoayKkTa peakiuu? YKaxute

CTEPEOXUMUYECKUN PE3YJIbTAT PeaKHI/II/I (26).
H COOCTH,
t

L.3-byragnen  + - =
H,CO0C H

1. OcymecTBUTE NMPEBpAIICHUS, HCIIOIB3YsI TOJIBKO HEOPTaHHIECKHUE PeareHTHI (60).
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TN
a) DTiieH ! “\)
G) IMpomen — | rexcen-4-1n
B} [-Byvren —— mipanc-2-0yTen
4. YcTaHOBHTE CTPOSHUE COSAMHCHUS U HAMIIIUTE BCE YKa3aHHBIC peakiuu (30).
HBr (1 »ke.)
— ~CHyBr
1) Oy CHACly

CoH ) Zn 1O = TaHIHA b T 3TaHa b (2 MOIb)
Brs .
_El_:* C [1H |||Bl‘2
Paznean 3.
Bapmuanr 1

1. Hannmmre ypaBHeHus peakuuii. HazoBuTe HCXOaHBIE COEAUHEHU U TPOAYKTHI peakuui. [l
peakimu Nel ykakuTe 31€KTpOHHBIE A3PPEKTh 3aMECTUTENIS, IPUBEIUTE MEXAHU3M U O0BICHUTE
COCTaB MPOJYKTOB PEAKITUH C MTO3UIIUU TeOpHH pe3oHanca. (90).

Pazgea 4.
3aKOHUUTE YpaBHEHHsS peakuuid c Y4YETOM CTEepeoXUMHUYECKOro pesynbrara. IlpuBenute

MCXAaHU3M PEAKIUHU 4 4.

. S Nal NO,
1).(H.CLHC—CH. Br—— e i
AUeTOH 6). NaO
B H.O H.O, t
2).H L= h %I CH,Cl——— Br

e :
3). (H,0),c—c,H, —C=HsONa %
(i S
- 4 “ C.H. tJr_q'i
SH. e m[l p
. o
4). Br I oo
CIHPT
,,-f"‘ LHf_ 1“ U dHH H.0O
H 0 H.C X
NO,
Pazgea 4.
Hanummure peaxiuu (0,4 6amia). Hazoure nosnyuennsie coenunenus (0,1 0am).
H-0 - 5) (R)-2-Tlewranon —22=l—m
L) 2-Mernn-2-xnopovran ' NHPHIHH
' HCOOH, 'C
1) 3 KOH. 320°C ey S ANOy HNO: sy
21 A-Mernnbensoncyisionosas KncioTa = 0] henon ce zae
2) HC H.80,. 3°C
LK 7 ; HBr
3 ye-d-mpent By TIIEEIO P ECaH . 7 MeTmidennnosriil spup .
' 2(CHL09-800 e
[y NaOH, H-0 (SLCH—CH-—CH=CO0H
4 n-Kpezon
. H CH:
21— 21 Haobvranon
ol H.80 . £°C

I1. TlpuBeauTe MEXaHU3MBI CIEAYIONINX peakimii (3 6amm).
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L) henonsT marpns — ™
p. 125°C

NaOH, H-0O
2V n-HurpoxnopGenzo —_— =

(.
- CH.NH.
a1 23] [a!'\ll.."]a! IOKCHP I
e

II1. OcymegTBnTe cliefyrole npespauieHus (6 Oama).

29 (R)-2-TlenTanon ™ (5)-2-Hurponentan

3 HopGenson — 4-HutposTokcHGeH3001

IV. YcraHoBuTE CTpOCHHME COCOUHEHHs] W HANWIIWTE JJIs HETO0 BCE yKa3aHHBIe peakiuu (3
Oaa).

S DACTROD

H.O
PCls OITHECCKH AKTHEHO
CoHy O~ T CHClo - e o o
- MHPHIHH mveeT (R)-ronurypann
(CH: 03,50, CoHo -0 ‘3'{[1” O-METORCHBE HI0HHAA
JH -0 T
NaOH., H-0 T T H HLOLC KHCIOTi
Paznea S.
I. Hammumure peakiiuu, Ha30BUTE MOJTyYEHHBIE coeTnHeHus (6 6aoB).
| 2. Cu 611 2 CHL.0H
L Z2-byvTanog 3. MIAHME == ™
SV TIHOI 280°C ponasan ”(D
H-0, H.50 ‘0, HC
2. Nponuy '—'4"‘ 7. Tomyon L‘”L]P
Hg50, AlCL Cucl
aHSO: NH.—NH. (OH,,,
3. ]]pnz];ua;l;ﬁ,Lm.“‘*- 8. HnsorekcatoH I M o KOH e,
H.0 oc
PhoP—CH-CH, KOH |
4. byrapon ——————= 9. 2-MeTnnnpenasanis T
: -0

SOCI, CH,—NH-
5. ¥KCyCcHaR KHclloTa ————== 10, ¥eevenas KicioTa —

e

I1. [TpuBeauTe MexaHu3M cregyromeil peakiuu (3 6amna).
NaOH, |,
[

H-O

[ponananie

III. OcymectBute CIICNYIOIINE MPEBPAICHUS (7 6amnoB).

| A1 N0 VI JLAIIOA Ml
2. benson — ™ Benzansasing

IV. VYcraHoBuTe cTpoeHHE COEOUHEHHs] W HANMIIWTE JJIs HEero Bce yKa3aHHbIe peakiuu (4
Oamna).

s Sttt = e g pearHpyeT
_ NH,—NH, ~ NaOH,,,
':.'4”\_[:' = R ;_'4]]!:':\: e Ll-}”i:l NS

e

—F\;'_ CoH O enmecs (/) - 1 (Slmonmepos
Ni

Pazneua 6.

I. Hannmire peakiuu, Ha30BUTE MOJydeHHbIE coeanHeHus (6 OamnoB). [IpuBenure MexaHusm
peakimu Ne 6, 00bSICHUTE BIUSHUE 3aMECTUTENS B OEH30JIbHOM KOJIbIIE HA CKOPOCTh peakuuu (4
Oaia).

14



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 [

16



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

0 & &

Q [
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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.

O & 0000« 000 0
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3amaun MOTYT pemaThCsl YCTHO W/WiM MUChMEHHO. [Ipu pemeHnn 3amad Takke BaKHO
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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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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 @ -
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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.
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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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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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