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1. INTAHUPYEMBIE PE3VYJIBTATBHI OBYUEHUS 11O JUCIIMIIVIMHE

Konmn HanmenoBanue nokazarens
Kareropus HAaUMEHOBAHUE OLICHUBAHMUSI pe3yJibTaTa 00y4eHHs 10
(rpynma) Kon u nanmerosanue WHIUKaTOpa JTUCITUTIITNHE
KOMIIETEHIIN I KOMTICTCHIMH JTOCTHXKECHUS
KOMIIETCHIINH
OIIK-1 Crnocoben | OIIK-1.1 3HaHuA: KJIaCCHU(UKAITUU u
HCII0JIb30BaTh AHanu3upyer U | HOMEHKJIATyphbl OpraHUYECKUX
MaTeMaTU4YecKue, KJaccupumpyer COCIMHECHUM, BaXXHEHUIIUX KIIACCOB
€CTeCTBEHHOHAYy4HbIE | (pu3nueckue U | OPraHUYECKUX COEIMHEHU -
u WHXXEHEPHBIC | XUMHUYECKHUE CTpOEHHE, CImoco0OB  TONyYeHHUS,
3HaHUS JUIsl PELIEHUs | IPOLECCHI, (bu3NYECKUX U XMUMHUYECKUX CBOICTB,
3a1a4 CBOEH | MpOTEKAlOUIMe Ha | OCHOBHBIX TEOPETUYECKHUX
npodeccuoHanbHOM | 0OBEKTE NpPEACTaBICHUN B OPraHUYECKOU
NEeATEIIBHOCTU npoecCHOHANBHOM | XUMUHM,  B3aUMHBIX  IPEBpAIICHUN
JIeATEIbHOCTH KJIACCOB OPTraHUYECKUX COCIUHEHMUI;
YMeHHAA: -COCTaBIATh U HU300paXkaTh
CTPYKTYpHBIE MIOJIHbIE u
COKpAIlEHHbIE bopmybl
OpraHUYECKUX BEILIECTB u
COCIMHEHUM.
HaBpIku: npoBegeHHE XUMHUYECKOTO
JKCIIEpUMEHTa B OpraHU4YeCcKOn
XUMHUU U HaBbIKAMH Pa3JIMYHbIX BUJOB
CaMOCTOSITENIbHON pabOTHI.
OIIK-1.2 3HaHMA: - TPUHIIUIBI KJaccuuKaum
Bri6upaer JUISL | I HOMEHKJIATypbl OCHOBHBIX KJIACCOB
peleHus 3a/1a4 | OPraHUYECKUX COEIMHEHUH; - THIIbI
pohecCHOHANBHON | H30MEPUU OPTaHUYECKUX BELIECTB;
JESATEIIBHOCTH - CHIOCOObI MOJy4EHUs u
(GyHIaMEHTaJIbHbIE | PEAKLIHOHHYIO CIIOCOOHOCTh
3aKOHBI MPEACTaBUTENECH BaKHEUIIUX KIIACCOB
OTMCHIBAIOLINE OpPTraHUYECKUX COCTMHCHHII;

HU3y4acMbl IIPOLECC
NN ABJICHUA

YMeHusi: - mpenckasbiBaTh CHOCOOBI
MNOJIYy4YCHHUId W XHUMUYCCKUC CBOIICTBa
COEIMHEHUH, UCXO/ U3 UX CTPOEHUS; -
OIIUChIBAaTh B O6I].[CM BUJAECE HW Ha
KOHKPETHBIX IPUMEPAaX MEXAHU3MBbI
pPagUKaIbHOTO,  AJNEKTPOPUIBHOIO U
HYKJICO(HIBHOTO 3aMECHHS;

HaBpikn: HaXoaAuTh MU HCIIOJIb30BATh

uHpOpMaIINIO TUISL peleHus
CUHTETHUYECKUX  3a7ad  BEUIEeCTB
HCIIOJIb3YEMBIX B TEXHOJIOTUHU
MaTepHaoB s COBpPEMEHHOM

SHEPICTUKH,




2. MECTO IJUCIMIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenmusa OIIK1 cnocobeH UCIIOIB30BaTh MaTEMAaTHUECKHE,

CCTCCTBCHHOHAYYHBIC 1 HHIKCHCPHBIC 3HAHUA OJIA PCIICHUA 3a1a4 CBOECH

po(eCCHOHATTEHOM ESITEIIBHOCTH

]_IaHHaSI KOMIICTCHII A q)opMpreTc;I CJICAYIOIUMHU JUCHUIIIIMHAMUA.

Cragus HanmeHnoBaHUS QUCIIUILIMHBL
1 MaremaTuka
2 dusnka
3 OO0m1as 1 HeOpraHU4ecKas XUMUs
4 AHanuTtruyeckasi XUMHUs
5 dusnyeckas XUMU
6 Hrorosas arrecranus




3. OBPBEM JIUCHUIIJIMHBI
OO01mast Tpy10€MKOCTh JUCIIUILIMHBI COCTABIISIET 6 3a4. equawmIl, 216 9acos.
JIucIuIuinHa peaanu3yeTcsl B paMKax IPaKTHICCKOHN TOITOTOBKH:

dopMa NpOMEKYTOUYHOMN aTTECTALUN DK3aMeH
(ox3ameH, G depeHIPOBaHHBIHA 3aUeT, 3a4eT)
Bu1 yueGHOI paGoThI Bceero | Cemectp
4acoB No 3
OO01mast TpyA0€MKOCTh TUCIUTUINHBI, Yac 216 216
KonrakTHasi padora (ay1uTOpHbIe 90 90
3aHSITHSA), B T.4.:
JIEKIIUU 34 34
nabopaTopHbIE 34 34
MIPaKTUYECKHE 17 17
IPYNIOBbIE KOHCYJIbTALIUU B IEPHO] ) )

TEOPETUYECKOr0 00yUeHUs U

MIPOMEKYTOUHOMN aTTecTann’
CaMocTosiTe1bHAs1 paboTa CTY/EHTOB, 90 90
BKJII0OYasi HHANBUAYAIbHbIE U TPYNIIOBbIE
KOHCYJIHTALMH, B TOM YHCJIE:

KypcoBoii npoekt

KypcoBas pabora

PacueTHo-Tpaduueckoe 3aaHue

WMHauBuyalbHOE JOMAIIHEE 3aaHue

CamocrosTenbHas paboTa Ha MOJTOTOBKY K 126 126

AyJUTOPHBIM 3aHATHUAM (JCKIIHH,

PaKTUYECKHUE 3aHATHSL, TaOOpaTOpHbIE

3aHSTHS)

DK3aMeH 36 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHue TeM, HX CO/iep:KaHue U 00beM

Kypc2 Cemectp 3

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eoHou

HarpysKu, 4ac
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e
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1. Xwumuyeckas CBA3b U CTPOCHHUC OPIraHUYCCKUX COCI[I/IHCHI/Iﬁ
Tunbl XMMHYECKHX CBsi3ed B OpPraHUYECKHX COCOHHECHUAX H
KAueCTBCHHAsl OLICHKA PEaKIHOHHON CHOCOOHOCTH OPraHHYECKUX
coenuHeHuil. Teopust snekTpoHHBIX cMeulenuil. Teopus A. M.
Byrneposa. UupyktuBHBI >0dext n 3Pdext mons. Me3oMepHbIid 2 1 1 4

s dexr. Dpdext cBepxcompsukeHus. [IpoctpaHcTBeHHBIE 3((EKTH.
Kitaccudukanms opraHM4ecKuX peakiyi, IpOMEKXyTOYHbIC aKTHBHBIC
YaCTHLBl B OPTraHMYECKUX peakuusiX, paJuKalbl, KapOOKaTHOHBI,
KapOaHUOHBI.

Knaccel oprannyeckux coelMHEHUH U UX B3auMolpeBpaleHus. [IpenensHble yrieBoJopo/bl, HENpeIeIbHbIe
U ApOMAaTUYECKUE YTIEBOAOPOAbI

Anxanpl, kiaccudukanus, HOMEHKJIaTypa, uzoMepus. CrnocoOb
nosyueHus.  @usmdeckue  cBoiictBa.  IIporHo3  HanpasiieHui
XUMHYECKHX  TPEBpAlIeHUH W PEaKUOHHOW  CIIOCOOHOCTH.
Xumnyeckue cBoicTBa. OtaenbHble npeactaButenu. I[lpumenenue.
OO6mre npeacraBieHne 00 NUKIOANKAHAX. AJKEHBL. DICKTPOPIITEHOES
npucoenuaenue k ankeHam, AdE2 u AJE3 mexanu3mel. CTaOMIIEHOCTH
KaTHoHOB VckmoueHus w3 (opManpHOro TmpaBmia MapKOBHHKOBA.
KucnotHo-kaTanusmpyemasi THOApaTalys  AJIKCHOB, YCIOBHS H
orpanuueHusi. Okucnenue. O30HOIM3 AJIKEHOB. | MIPOKCUIUPOBAHUE
ankeHoB. CBOOOIHOpaAUKAJIbHBIC peakiuu. [loguMepu3anus aaKeHOB.
KapOensl. Ankunsl. Jluensl. IIporHo3 HampaBieHHH XUMHYECKHX
MpeBpalieHNd U PeakIuOHHON crmocoOHOCTH. CTepeoceneKTHBHOE
BoccTaHoBJieHHe ankuHOB. CuHTe3 ankuHoB. Juensr 1,2- u 1,4-
MIPUCOETMHEHUE K COMNPSKEHHBIM TueHaM. Peakuus unbca-Anbaepa
Kak meto] oopasoBanus C-C cBsi3eil 1 METOJ CHHTE3a MISCTUWICHHBIX
UUKIOB. AJuleHbl. MeToapl CUHTE3a JIMEHOB. ApoMaTH4yecKue
yrieBogopoasl. Knaccngukanns. Homenknarypa. Mzomepunst CriocoOsr
MOJIyYEHUSI. duznyeckue CBOJCTBa. DJIEKTPOHHOE 51
MPOCTPAHCTBEHHOE cTpoeHue. [IporHo3 HampaBiIeHHH XUMHUYECKHX
MPEBpaICHU W PEaKIMOHHON CcrOCOOHOCTH. XHMHUYECKUE CBOMCTBA,
ANEKTPOPIILHOE 3aMeleHue. OTtaenbHbIe MPEICTaBUTEINH.
IIpumenenue.

10

15

@DYHKIMOHAIBHBIE COEAUHEHUS C IPOCTON CBSA3bIO

T"anorennpousBoIHbIE u obmue MpeCTaBICHUS 0
METANIOOPTAaHUIECKUX ~ COCIUHEHHSIX, CIOCOOBI  TMOJyYeHHS U
XUMUYeckrue  cBorictBa. OmHO- W MHOTOATOMHBIE  CIUPTHI,
KIaccuuKanus. HOMEHKIaTypa, m3oMepus. CrocoObl MOTy4YeHHS.
dusnueckre cBOMCTBa. XMMUYECKHE CBOMCTBA, IPOTHO3 HAINIPABIECHUN
XUMHUYECKHUX MIPEBPAICHUA U PEaKIIMOHHON criocoOHoCcTH. OTACTbHBIC
npencraButesin. OIHO- ¥ MHOTOATOMHBIE (DEHOJBI, KiIacCU(pUKALINA,
HOMEHKJaTypa, wu3oMepuss. Cnocobsl mnonydyenus. Dusnyeckue
CBOMCTBA. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE. XUMUYECKUE
cBoiictBa. [Ipocteie 3¢uphl, KiaccuPUKalUs. HOMCHKIATYPA,
nuzomepust. CriocoObl nmosryueHust. Gu3nuecKue cBoicTBa JICKTPOHHOE

U TIPOCTPAHCTBCHHOC CTPOCHUC XUMHYECKHE CBOICTBA. OT,HGJ'IBHBIG

11




MNpCACTABUTCIN U IPUMCHCHHUC. Maxpounxnnqecxne HOJII/I3(1)I/IpI)I.

4. OyHKIMOHAIBHBIC COSUHEHHUS ¢ KpaTHOM cBsi3bi0 C=0.

Anpaeruapl ¥ KeToHbl, [IpucoeanHeHne aMUHOB K KapOOHMIBHBIM
coenuHenusiM. CuHre3 mmaoB ¢ochopa u3 dochuno. Peaxums
Burrura. Peakunm, mporekaromme depe3 oOpa3oBaHHE CHOJBHOM
tdopmer (koHmeHcanuu). KapOOHOBBIE KHUCIIOTHI M MX INPOWU3BOJIHBIC.
[Tomyuenne kapOoHOBEIX KHCHOT. KwmermotHOCTh. HykieodmisHOe
3aMeILeHue TUAPOKCUIIBHON TPYIIIBL. Boccranosnenue.
HexapOokcumupoBanmne. Peakmmu mo o-CH rpynme kapOoHOBOMA
kucnoTsl. IIpon3BomHbIe KapOOHOBBIX KHCIIOT. ['aloreHaHTUAPHIBL.
HyxkneoduibpHoe 3aMelieHre B rajjoreHanruapuaax. Boccranopnenue
raJloreHaHIHJPUIOB. AHTUAPHIBI KapOOHOBBIX KucioT. CHHTE3
anrunpunoB. Kerensl. Cnoxubie 3¢upbl. CHHTE3 CI0XHBIX 3(QHPOB.
CaoiicTBa ci0XHBIX 3(upoB. CHHTE3 aMHAOB KapOOHOBBIX KHCIIOT.
I'mpponu3 amunoB. BoccranoBnenne amuaoB u peakiuu ¢ RMgX.
Hutpuner Wzonutpunsl. HempenenbHble KapOOHOBBIE KHCIIOTHI.
JukapO6oHOBbIe KUCTIOTHL. OKCHKHUCIOTHL. JKHpHBIE KHCIIOTHI

10

12

5. A30Tcoz[ep>1<amne OPTaHUYCCKUC COCANHCHUSA

Hutpocoennuenns. Knaccudukamus. Homenkmatypa. Wzomepus.
Croco6b1  momydenuns. @usmdeckue CBOWCTBA. DICKTPOHHOE U
NPOCTPAHCTBEHHOE CTpPOEHHE. XHMHUYECKHE CBOHCTBA. AMHHBL
Knaccudukanus. Homenkmarypa. M3omepusa. CrocoOBl MOITydYeHHS.
OH3HUECKUE CBOICTBA. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE.
Xumuueckue  cBoictBa.  JlmazocoenuHenus.  HutposupoBanue
aHWIMHOB. Peakuuy Aua30coeAMHEHUN ¢ BbIICICHUEM a30Ta. Peakuuu
Iua30coeqUHEeHu  6e3  BbIIesNeHHs — a3oTa.  BoccraHoBieHHe
nrazocoequHeHud. JluazomeraH.

12

Bcero

34

17

34

54




4.2. Conepxxanne NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

Ne HaunmenoBanue Tema npakTUYeCcKOro 3aHATHS K-Bo yacos
/11 paszena qUCIUTUTHHBI CamocrostensHas
pabora Ha
MOATOTOBKY K
ayJIUTOPHBIM
3aHATHAM
cemectp Ne3
1 XuMuueckas CBA3b U OCHOBBI CHCTEMAaTH3aINH U KIIacCU(UKAIIIT
CTpOEHHUE OpraHMyecKux coeanHeHuid. Homenknartypa
OpTaHUYECKHUX OpTraHUYECKUX COeAMHEHUH. ParmonansHas
COEUHEHNH HOMeHKJarypa. Cucremarndaeckas 1 4
(OIIK1) HOMEHKJIATypa. DIEeKTPOHHbIE 3)(DEKTH B
MOJIEKYJIaX OpraHMYECKUX COSAUHEHUH.
Peaxiuu opraHMuecKuX COeTUHEHHH.
2 Knaccel oprannueckux | I'ajoreHupoBaHue aJIkaHOB U Ipyrue
COEIMHEHUN U X paavKanbHBIE peaKIIMK aJTKaHOB.
B3auMornpeBpaiieHus. | CTepeoXuMuss  OpraHHYeCKHUX  COEIMHEHUH,
IIpenenbHble XWUpanbHOCTh. XHPaAbHOCTh 0€3 MPUCYTCTBUS
YIIIE€BOIOPO/IHI, ACCUMETPUYECKUX LEHTPOB. OCH U TUIOCKOCTH
HeTIpe/iebHbIC U xupansHOCTH. R 1 S KoHpUryparmm.
apoMaTH4ecKue Uckrouenuss w3 (QOpManmbHOTO  IpaBHIIA
YTICBOIOPOIBI MapKoBHHKOBA. Kucnortno-karanmupyemas
(OIIK1) rUApaTalys ajakeHOB, YCIOBUS M OTpaHUYEHUS 5 4
BreBompr 10 CTepeo- U PETHOXUMHH
ANEeKTPO(UILHOTO TIPUCOSAWHEHUS K ajIkeHa.
OKHucIIeHHe, 030HOIU3 aJIKEHOB.
1,2- u 1l,4-npucoequHeHre K CONPSHKEHHBIM
nueHaMm. Peaknwmst [{unbca-Amnbaepa Kak METON
obpazoBanus C-C cBsizeid.
DnekTpoduIbHOE 3aMEIICHAE B apOMATHYSCKOM
pAioy. W  HYKICOQHWIBHOE  3aMCUICHHE B
apoOMaTHIECKOM Py
3 OyHKITMOHATEHBIC HyxmeodunpHoe anmdarndeckoe 3aMerieHue.
COCIUHEHUS C MPOCTOM | MeTonbl CO3MaHus XOPOIIUX YXOJSIIUX TPYIIIL.
CBSI3BIO DIMMUHUPOBAHUE. MarHneopranndeckue
(OIIK1) COEJIMHEHUS], JINTUHOPraHUYECKUE COEIUHEHUS, 4 6
MeIbOPTraHWYCCKHe COCTUHCHUS (KyNpaThl) |
CHHTE3bI Ha MX OCHOBE.
KpayHbI 1 KpUNTaHIBI.
4 O yHKIHOHAJIbHbIE KapOoHumnpHble CcOeNWHEHUs!, MPHUCOEINHEHNE
COEIMHEHUS C KPaTHOM | aMHHOB K KapOOHUJIBHBIM coeuHeHUsIM. CHHTE3
cBs3pio C=0. unnaoB  gochopa w3z docduroB. Peaxius
(OIIK1) Burtura  Peakuum, mpoTekaroimipe — depes
o0pa3oBaHHe €HOIBHOM (HOPMBI (KOHICHCAIINH). 4 4
HyxieodunpHoe 3aMEIICHIE B
rajoreHaHruapuaax. Hurtpunsl. 30HUTPUIIEL
Henpenensusie KapOOHOBEIC KHCJIOTHI.
JukapOoHOBEIC KHUCJIOTEI. OKCHKHCIIOTBEL..
JKupHbIe KHCIOTHI
5 A3otconepxaiue HurposupoBanue AHUJIUHOB. Peakuun
OpraHuYecKue IMa30COCAUHEHUI C  BBIJCIEHHEM  a30Ta. 3 4
COCIMHECHUS Peakuun gmasocoenuHeHnii  0€3  BBIAEIICHUS
(OIIK1) asora.
BCEI'O: 17 18




4.3. Conep:xaHue Ja00pPaTOPHBIX 3aHATHIA

Ne HanmenoBanue Tema mabopaTopHOTo 3aHATHS K-BO | cavocrosremsaas
n/m | pasaena JUCHUILIUHBI 4acoB pa6ora Ha
NOATOTOBKY K
ayJUTOPHBIM
33H${TI/IHM4
cemectp No3
1 XuMuyecKas CBsi3b U TexHuka 6€30MaCHOCTH U MPaBUIIA
CTPOCHHUE paboTHI B TabopaTopumu.
OpraHUYECKUX 1
COCIMHEHUN
(OIIK1)
2 Kitaccest IIpenenbHble yriaeBOAOPOABL: AJIKaHBl M
OpPraHUYECKUX LUKJIOAJIKAHBI. Apomartudeckue
COCIMHEHUH U UX YIJIEBOJOPOABL. HenpenensHueie
B3aMMOIIPEBPALICHHS. | YTTIEBOAOPOAbl  (AIKEHbl W  AJIKHHBI):
IIpenenbubie MOoJydeHue W  CBOWCTBa  (JeWcTBHE 14 4
YIIIEBOIOPOIHI, oKuCIUTene u  OpPOMHON  BOJIBI).
HEINPEACIIbHBIE U [Tonyyenue n cBOMCTBA raJOr€HO-, HUTPO-
apoMaTH4eCKHe U Cynb(hOIPON3BOAHBIX aAPEHOB.
YII€BOI0POIbI
(OIIK1)
3 OyuknuoHanbuble | Ciuptel U 3Qupbl:  00pazoBaHUE
COEJIMHEHUS C aJIKOTO0JIsATa HaTpus; OKHCJIEHHUE,
MIPOCTOM CBSI3BIO JeruapaTanus u JeruIpUPOBaAHUE 7 4
(OIIK1) cuptoB.  [lonydeHue  TPOCTHIX U
CJIOKHBIX 2(pupoB. KauecTBeHHast peakius
Ha MHOTOQTOMHBIE CITUPTHL.
4 OyHKIMOHANbHbIE | ANBAETUABl M KETOHBI: KauyeCTBEHHbIE
COETMHEHUS C peakuuu Ui aabAEeTUAOB; IMOIY4YeHHUE U
KPaTHOM CBSA3bIO cBoiicTBa. Peakuum  mpucoeanHeHus,
C=0. 3aMEIleHns], OKHCIECHHUS ajbIeTuI0B |
(OIIK1) KETOHOB;  abJOJIbHO-KPOTOHOBAsT ~ KOH-
nencarusi. KapOOHOBBIE KHCIOTBI M HX
MIPOU3BO/I-HBIE: MOJyYeHHe, oOpa3oBaHue 8 8
COJIeH, aHTUAPHUIOB, TAIOTEHAHTUAPHUJIOB,
CIIO)KHBIX 3(HUpOB, aMHMIOB U HHUTPHIIOB.
Kupsr u mputa. Kucnopoaconepsxaiue
apOMaTUYeCKUE COCTUHEHHUS: IOJIyuYeHHE
U cBoiicTBa (eHoma, OeH3ambAeTuaa,
OEH30MHON KUCIIOTBHI.
5 A3zoTcoaepkamue | ApOMaTHYEeCKME aMUHBL: TOJIYyYECHHE U
OpraHuvecKue OCHOBHOCTb ~ aHHIWHA, TONYYEHHE N 4 2
COETMHEHUS CBOWCTBA XJIOPHIHA30HHS
(OIIK1)
BCETO: 34 18

4.4, Conep:xaHue KypCcoOBOIo MpPoeKTa/padoThl
He npenycMoTpeHo y4eOHBIM IIIaHOM.




4.5. Conep:kaHue pacueTHO-rpa)uuecKoro 3agaHms,
UHIHBHIYAJTbHBIX TOMALIHUX 3aaHUI

He npenycMoTpeHO y4eOHBIM TUTAHOM.

5. OHEHOYHBIE MATEPUAJIBI UIS1 TPOBEJEHUA TEKYILIETI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanuzanus KoMIeTeHIUM

1 Komnerennusi OIIK-1 Cnocoben ncnonbs30BaTh MaTeMaTH4YECKUE, €CTECTBEHHOHAYYHBIE

Y MH)KEHEpHBIE 3HAHMS JJIS1 PEIICHUS 33/1a4 CBOCH MPOo(heCCHOHAIbHON AEATEIbHOCTH

HaunmenoBanue HHAWKATOPA JOCTUXKCHUS KOMIIETCHIINN

Hcnonb3yembie cpeicTBa OICHUBAHMS

OIIK-1.1 Ananusupyer u kaaccu@uuupyer pu3nuecKue
Y XUMHYECKHE TIPOIECCHI, IMPOTEKAIONINE Ha 00BEKTe
poecCHOHANLHOM e TEIbHOCTH

DK3aMEH, BBIIIOJHCHUE U 3aIUTa
nabopaTtopHEIX paboT, codbeceoBaHme,
pPa3HOYPOBHEBBIC 3a/1a4H

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA [IJIS IPOMEKYTOUHOM aTTecTAllUN

5.2.1. IlepeyeHb KOHTPOJBLHBIX BONPOCOB (THMOBBIX 3a]aHMIA)

AJIF IK3aMEHa

HanmenoBanue

CopneprkaHre BOTIPOCOB (THITOBBIX 33aJaHHN)

Ne n/m pasgena QUCHUILUINHBI

1 XuMudeckas CBA3b U CTpoeHHe | Xummdeckas (Qopmyma, smnmpudeckas ¢Qopmyma, Opyrro-popmyna,
OPraHUYECKUX COECIUHEHUN CTpyKTypHas ¢dopmyna, cucrema rpadoB. VHIYKTUBHBIA (MHAYKIIMOHHBIN)
OIIK1 apdexr. Mesomepubiii dddexr. Knaccudukanus opraHUuecKHX peaxiui.
[IpomexyTouHBIE aKTHBHBIE YAaCTHIIBI B OPTaHUYECKUX peakIusIx. Pagukasl.
KapbokaTtnons! (kapooHueBbie noHbI). KapOaHnoHB. OOBSCHUTE MEHBIIYIO
PEaKLHOHHYIO CIOCOOHOCTh aleTaMuja 10 CPaBHEHHUIO C ITUIALETaTOM B

PEaKLUH MIETOYHOTO THAPOJIU3a.
2 Knaccer opranngecknx Kaxoe Ha3BaHUE COOTBETCTBYET COEINHEHUIO

COEIMHEHUI U UX
B3aMMOTIPEBPAIICHUS.
[IpenenbHBIE YTIIEBOIOPOIH,
HeTIpe/iebHbIC U
apOMaTHYECKHE YTIIEBOIOPOIBI
OIIK1

CH;CH,C(CHj3),CH,CH(CHj3),?
a) 3,3,5-Tpumerunrekcan 6) 2,2,5-Tpumerunrekcan B) 2,4,4-
Tpumermnrekcan r) 1,1,3,3-Terpamerunmnenrtan 1) Hu ogHo 13
BEIIIICTIPUBEICHHBIX
CKOJIBKO TUXIIOPIPOU3BOJHEIX MOTYIAETCs MPH XIOPUPOBAHHU
rukionenTana? IlpuBeaure cTpykTypHbIe GOPMYIIBI BCEX H30MEPOB,
YUUTBIBAS CTEPEOXUMHUIO.
IIponykTtel cropanust 1,55 r coemuHeHns Y OXJagWiId 10 KOMHATHOM
TemMmeparypel W momydmnn 2,25 wma Boasl. HeckoHIeHcmpoBaBImecs
ra3000pa3HbIe MPOTYKTHI CTOPaHMS IIPOMYCTHIIN Yepe3 M30BITOK N3BECTKOBOM
BOJBI, B pe3yJIbTaTe 4ero oOpaszoBalicsi 0CaJoK KapOoHAaTa KaJbIUS Maccou
5,0 r. HenpopearupoBaBmmii raz oosemom 560 miu (mpu H.y.) oxasaics
a30TOM. Y CTaHOBUTE MOJIEKYJIPHYIO (pOpMyily CKUTaeMoro coeguHeHus Y,
ecm 1 1 ero npu H.y. BecuT 1,384 r. M300pasure cTpykTypHy0 (GOpMyTy
coeiuHeHus Y.
B mpencTaBiIeHHBIX peakIuaX YKKUTE MPOIYKTH M HA30BUTE UX.

CHj

CH
% _CHy Hy, [PhsPIsRhCI

Na / NH; / EtOH P
—_— % A H,C=CH(CH,),-C=CZ
CH3 20°C

DIBAL-H/Toluene c CH,O0H, -10°C b

0°Cc
U3 auermieHa u JIOOBIX JAPYrHMX HEOOXOAMMBIX PEAareHTOB MOJYy4YHTEe 2-
MeTunoyTaauen-1,3. 4.
HUcxons n3 Oyrena-2 nosyyure OyTuH-1.
Apomatudeckue yraeBopopozapl. Crpoenue Oenzosna. Popmyna Kekye.
Monekyisipasle  opbutann  Oensona.  Kpyr  ®pocra.  Konuenuus

H3C—-C=CH




apOMaTHYHOCTH, SHeprusi pe3oHanca. [IpaBumino Xrokkensi. Apomarnieckue
KaTHOHbI M aHWOHBI. KOHJEHCHPOBaHHBIE apOMaTHYECKUE YIIIEBOIOPOIbI:
HadranuH, (QeHaHTpeH, aHTpaleH, as3yleH Hu Ap. lereponmknndeckue
apOMaTHIECKUE COSANHCHHUSL.

OnexrpodmipHOE 3aMemieHHe B apoMaTHdeckoM psany. Kiaccugpumkarms
peaKnuil apoMaTHIECKOTO 3IEKTPOGHIBHOTO 3aMeeHus. [IpencraBieHus o
MEXaHM3ME pEaKLUi, 7- M O-KOMIUIEKCaX. Pe30HaHCHBIE CTPYKTYypBHI.
OHepreTudeckuil MpouIIh peaKuy.

BnusiHue 3amecTuTens Ha CKOPOCTh W HampaBleHHE AJIEKTPO(UIEHOTO
3aMEIeHNs], CBA3b C paclpeieieHHeM 3JIeKTPOHHON TIOTHOCTH. OpHEHTaHThI
NepBOIO0 W BTOPOro poja. HutpoBaHue OeH3051a, MEXaHH3M pEaKIHH.
[NonyueHne MOTMHUTPOCOCMHEHNUI.

OnexkTpoduinbHOE 3aMelleHHe B apoMaTHdeckoMm psny: ['anoreHupoBanwme,
MEXaHHM3M pEaKIN{ TaJIOTCHUPOBAHUS apeHOB, KaTann3 Kuciaotamu JIsrouca.
CynbdupoBanue, MeXaHU3M PEAKIUH, KHHETHYECKHH U TEPMOANHAMUYECKUN
KOHTPOJIb B pPEeaknuu Cyab(pUpOBaHMS Ha mpuMepe HadTamuHa. [loHATHE 00
UIICO-aTaKe M UIICO-3aMEIICHUH.

OnexTpodunpHOE 3aMEIIEHHE B apOMATHYECKOM pAAY: AIKWINPOBAHHUCE
aperoB 1o @puaemo-KpadTcy, momnaiKuInpoBaHue, TOOOYHBIE MPOLECCHI -
W30MEpHU3alysl  ATKWIMPYIOUIEr0  areHta M KOHEYHBIX  NPOJIYKTOB.
AnmnupoBanue apeHoB 1o @punenmto-Kpadrcy. Anmmupyronue areHTHI.
Mexanusm peakuuy. PeruocenekTuBHOCTh aniinpoBanus. GopMUIMpOBaHUE
1o 'arrepmany-Koxy U poJICTBEeHHbIE peaKLIUu.

DyHKIMOHAJIbHbBIE COCTUHEHUS
C IIPOCTOH CBA3BIO
OIIK1

CnupTsl 1 ipocthie 3¢upbl. OHOaTOMHBIE CIUPTHI, THOJNBL. CBOICTBA
CIMPTOB, BOJOPOAHAS CBSI3b. 3aMeIlleHHE THPOKCHIBLHON TPYIIBI B CIUPTaX
Ha ranoreH. [leruaparanus ciuptoB. OKHUCIEHUE IEPBUYHBIX CIIUPTOB JI0
QJIB/ICTUAOB M KapOOHOBBIX KHCIIOT, BTOPUYHBIX CIIUPTOB O KETOHOB.
PeareHTBI OKHCIEHUS HA OCHOBE XPOMOBOTO aHTUAPHUIA U JBYOKUCH
Maprasua.

JIByXaTOMHBIE COUPTHI. DTHICHIIIUKOIB U rniepuH. [TnHakonuHOBas
neperpynmuposka. [Ipoctsie a¢upsl. CBoOHCTBA IPOCTHIX 3(HUPOB:
00pa3oBaHHe OKCOHUEBBIX COJIEH, pacIielUIeHHe KUCI0TaMH, 00pa3oBaHue
ruaponepokcuoB. OxcupaHsl. PackpbITHE OKCHPAaHOBOTO LKA MO
JISUCTBHEM IEKTPODUIIBHBIX U HYKIICO(DHIbHBIX areHToB. [{ukinueckue
HpOCThIE APHUPHI, KpayH-IHUPHL.

®enomsl. ®enonbl kak OH-KHCIOTHI, BIUSHUE 3aMECTUTENEH Ha KUCIIOTHOCTh
(denonoB. KymomnpHbIi mporiece. Peakiuu 351eKTpoGHIBHOTO 3aMEIICHHS B
apoOMaTHYECKOM sizipe (eHOJIOB (MEXaHN3M): TaJIOT€HUPOBaHNE
cynb(UpoBaHNe, HUTPOBAHNE, AJKHINPOBAHHE.

KapOokcunuposanue GpeHOIATOB MIET0YHBIX MeTaloB 1o Komsoe.
®opmmmpoBanue penornos mo Pelimepy-Tumany, u Bunscmaiiepy.
[eperpynmuposka @puca. [leperpynmupoBka auTUIOBEIX 3(UPOB (HEHOIOB
(Kisiizen). OxuciieHne (heHOJIOB.

OyHKIMOHAIILHBIE COSNHCHHS
¢ kpatHO# cBs3pi0 C=0.
OIIK1

AJBIIETAABI ¥ KETOHEIL. DJIEKTPOHHOE CTPOCHUE KapOOHIITFHOH TPYIIIIEI, ee
TIOJIAPHOCTD U TIOJSIPU3YyEeMOCTh. BajkHel e anbaerubpl 1 KETOHBI.
dopMmanbIeru, aneTaibAeTH I, alleTOH, ApOMaTHIECKIE albAeTUAB 1
KeToHBI. [IpencTaBienns 0 MexaHu3Me HyKJIeO(OUIHbHOTO IPUCOEAMHEHUS 1O
KapOOHMIIBHOH rpynme. KuCIOTHBINA U OCHOBHOW KaTasln3

ATbIeTHAB U KETOHBI, IPUCOSTUHEHNE BOJBI, CIIUPTOB. ALIETAIH U
noxyaunetany. [lonydenue nuanrugpuHoB. B3anumonecTeue anbpAeruioB u
KETOHOB ¢ wimaamu ¢pocdopa (Burrur).

B3aumonelicTBue alibIErUI0B U KETOHOB C a30TUCTHIMUA OCHOBAHUSIMHU.
Oxcumel, rupa3onsl, permnruapa3onsl. OcHoBanus Lludda, yporpornus.
Peakuuu anpaeruioB U KETOHOB ¢ METAITIOOPTaHUUECKUMHU COEIMHEHUSIMU.
Kero-enonbHast Tayromepusi. EHonu3anus ajapAaeruioB 1 KETOHOB B PEaKLUsAX
TAIOTCHUPOBAHMA. BiusiHHE  CTPYKTYpHBIX  (AKTOPOB U TPUPOJBI
pacTBOpHTENS Ha IOJOXKEHHE KEeTO-€HOJHHOTO PABHOBECHS M 3aBUCHMOCTH
ero ot cootHomeHus: CH- 1 OH-KHCIIOTHOCTH KETOHA M €HOJNAa. AJBIOIBHO-
KPOTOHOBasl KOHJAEHCALUsl AJIbJIErMI0B U KETOHOB B KHUCJIOW U IIEJOYHOM
cpexne, MEXAaHU3M peakuuu. benszonHoBas KOHJCHCALUSI.
AMUHOMETHIMPOBAHNE allbACTHIOB U KeToHOB (MaHHUX).

Peaknuu BoccTaHOBIICHHST KapOOHHIIBHBIX COCAMHEHUH. BoccraHoBieHue
aNbJeruIoB U KETOHOB [0 CIHPTOB, pPEareHTbl BOCCTAaHOBJICHUS;
BOCCTAaHOBJICHHE KapOOHWIbHON rTpymmel 10 CH,-rpymmer;  peakuuu
Kwmwxkuepa-Bonepa wu Kuemencena. BoccraHoBuTelbHas —AuMepH3anus




aJbJETUI0B U KETOHOB.
Peaxnmn OKHCJICHUS AIIB/ICTUIOB, peareHThl OKHUCIICHHUSL.
HucrnponiopumonupoBanue anpierugos no Kanaumapo. BoccranoButenbHOe
aMHUHHPOBaHIE KapOOHWIBHBIX COCTUHEHNH. B3anmoeiicTBre anpIeruoB u
KEeTOHOB ¢ (hopmuarom amMoHus (peakuuns Jletfikapra).

o,-Hempenensuple anpaeruasl M KeTOHBL. AKpolienH. Me3omepHsIi 3¢ dexr,
compspkeane C=0 u C=C cBsseir. Peakmum 1,2- u 1,4-npucoegmHeHUs
JIMTUHOPraHUYECKUX  COEAMHEHHH.  BOCCTaHOBIEHME  HENpPEAENbHBIX
KapOOHMJIBHBIX coeinHeHui. KapOOHOBbIE KHCIOTHI. DIEKTPOHHOE CTPOCHUE
KapOOKCHIIbHOM rpynmnsl. BiausHue 3amecTuTeneil B OpraHMuecKoM paguxae
Ha KHUCJIOTHOCTh KapOOHOBBIX KHCJIOT. [ 'aloreHupoBaHue KucioT 1o ['emmo-
®onbrapay-3enuackomy. Iluponurnyeckas keroHusanusi, peakiuun KomnoOe,
boponuna-XyHcaukkepa.

[IpomsBonusle  KapOOHOBBIX  KHCJOT. [ 'ajoreHaHruapuapl. Peaxunn
TaJOTeHAHTHAPUIOB C HYKJICOQWIBHBIMA pearcHTaMu (BOZA, CIHPTEHI,
aMMHaK, AaMHUHBL, THAPA3dWH, METAIJIOOPTaHWYECKHE  COCOMHCHMUSA).
Boccranosnenne mo Po3eHMyHIy M KOMIUIEKCHBIMH THAPUAAMH METANJIOB.
B3anmogeiicTBue quazoMeTana ¢ TaloOreHaHTHAPUIaMI KapOOHOBBIX KHCIIOT.
CnoxHble 3¢upsl, peakuus >TepupuKanui. Peakmum CIOXHBIX 3()UPOB:
THIPONH3 (MEXaHM3M KHCIOTHOTO M OCHOBHOI'O KaTalu3a), aMMOHOJIIH3,
nepesTepuQUKaIus. CrnoxHodpupHast KOH/JICHCAIUs (xoHaeHcanus
Knsitzena), B3auMoneiicTBMe ¢  MarHui- M JUTHHOPraHUYECKUMU
COC/IMHEHUSIMH, BOCCTAHOBJICHHE CJIOXHBIX J(QHPOB JI0 CIOUPTOB H
AJIBACTUA0OB KOMIUICKCHBIMH T'UApHUIaMHA METAJJIOB, BOCCTAHOBJICHHUC II0
byBo-bnany, anunonHoBas KOHAEHCALIUS.

Amugpl KapOOHOBBIX KHCIOT. ['MApONN3, BOCCTAHOBJIEGHHE [0 AaMHHOB,
JeruapaTtanyst aMunoB. [IOHATHE O CEKCTETHBIX IEperpyniupoBKax.
[eperpynmuposku 'odpmana, Kypmmyca. Hurpunsl. ['mapomms, ammoHOIH3,
BOCCTaHOBJICHHE KOMIUICKCHBIMHA THIPHAAMH METAUIOB 1O AaMHHOB,
B3aMMOJEHCTBUE C MAaTHUH- M INTHHOPTaHUIECKUMH COCIUHEHISIMU.
AHrunpuapl  KapOOHOBBIX — KHCIOT. Peaknuum — aHTHIPHUIOB — KHUCIIOT.
JByxocHOBHBIe KapOOHOBBIe KHUCIOTHL. lllaBeneBas, MamoHOBas, sSHTapHAas
KHCJIOTBI. ApOMaTH4YeCKHe AUKapOOHOBBIE KUCIIOTHI.

A3zoTconepxaiue
OpPraHUYECKUE COCAUHEHHUS
OIIK1

Hutpoankanbsl. DIEKTpOHHOE CTPOCHHME HUTPOrpyNmbl. BoccTanoBneHue
HUTPOCOCIUHEHN B  aMHHBI. AMUHBI. AMUHBI KaK  OCHOBaHUS.
ANKUIMpOBAaHWE W alWIUPOBAHUE AaMHHOB. PasnokeHue THIPOKCHIOB
TeTpaalKUIAMMOHHUSA (3IMMUHUpPOBaHKE TI0 ['odpmany).

Apomatndeckue aMUHBL. Boccranosiaenne apoOMaTHIECKUX
HUTPOCOEIMHEHUN B KUCIOW W IIeJoyHOW cpene. CpaBHEHHE OCHOBHBIX
CBOWCTB alM(paTHICCKIX U apOMaTHUECKUX aMHUHOB. BisiHUEe Ha OCHOBHOCTH
AMHIHOB 3aMECTHTEJCH B apoMaTHYecKoM siape. Peaknmu 31eKTpodHIBHOTO
3aMelIeHns] B OCH30JFHOM sApe apoMaTHYeCKuX aMuHOB. OKHCICHHWE W
raJIOTeHUPOBAaHUE aMUHOB.

JwnazocoenuHenus. Apomartndeckue IMa30COEIUHEHNS. Peaxkuun
JIUA30THPOBAHUS TIEPBUYHBIX apOMaTHYECKHX aMHHOB. MeXaHu3M, MpUpoja
HUTpO3upyoIero aredra. CTpoeHHE W YCTOWYWUBOCTH COJIEH TUA30HMUSL.
Peaknuu nmua3zocoeMHEHHUI ¢ BBIIEICHUEM a30Ta: 3aMeHa JHa30rpymnmbl Ha
THAPOKCWIBHYIO, TaJIOTeH-, IMaHO- TPYIITY U BOJIOPOI.

Peakiun guazocoenuHenuii 0e3 BBIZENEHUS a30Ta: BOCCTAHOBJICHHE [0
apUWITHJIPa3uHOB, a30CcoYcTaHHUeE. A3zocoueranue Kak peakuus
ANMEeKTPOQWILHOTO 3aMelleHus. A30- W IUa30COCTaBJSIIONIUE, YCIOBHUS
COYCTaHUs ¢ aMIUHAMU | (heHoTaMu. ATU(aTHIeCKUEe TUA30COCTNHCHHUS.

5.2.2. IlepevyeHb KOHTPOJILHBIX MATEPHUAJIOB
JJIAL 3ALIUTHI KYPCOBOI'0 MPOEKTa/ KYpCOBOil padoThI
He npenycMoTpeHo y4eOHBIM MIIaHOM.

5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA (MATEPHUAJIbI)
JJISL 3aIHUTHI JIA00PATOPHBIX PadoT

5.3. TunoBble KOHTPOJLHBIE 321aHUsA (MATEPHAJIbI)
1151 TEKYIIEro KOHTPOJIS B ceMecTpe




Texymuit KOHTPOJb OCYHIECTBIISIETCS B TE€UEHHE ceMmecTpa B ¢GopMe 3alluThl J1abO0paTOPHBIX
paboT, BBITTOIHEHUS 3aJJaHH JJIsl CAMOTIOITOTOBKH,
pelieHre pa3sHOYPOBHEBBIX 3ajiad. CobecenoBanne MpeanonaraeT crenuaibHylo Oeceny ¢
00y4aromuMcsi ¥ TO3BOJISIET OLIGHUTh O0BEM €ro 3HAHMIi M YMEHMil 1O ONpeAeICHHOMY pa3leily
TUCHUIUTMHBL «OpraHudeckasi XuMUs».

Texkymuii KOHTPOJIb H3Yy4YEHUS TEOPETUYECKOr0 MaTrepuaia BO3MOXKEH C MPUMEHEHHEM
TECTUPOBAHUS U peuieHus kelc 3aaa4. KouTpoibHble 3a1aHus MOCTPOECHBI 110 MPUHIUITY OT MPOCTOrO

K CIIOKHOMY.

No HaunmenoBanue CopeprkaHue BOPOCOB (THIOBBIX 3aJaHUI)
paszznena
JUCIUTIAHBI
Komnereunn
1 | Knaccst 2.1. VI3 anlerunena u J00BIX APYruX HEOOXOIMMBIX PEareéHTOB MOIYYHUTE
OpPTaHWYECKHUX TpaHC-TEKCEH-3 U oOpaboTaiite ero pa30aBIeHHBIM PacTBOPOM
COCTMHCHU I nepmanranata kanus (KMnQOy) npu 10°C u pH 6.,5.
(OIIK1) Kakoe coenunenne mnpu stom oOpasyercs? Kakoil crepeon3zoMepHbIii

COCTaB OHO UMeeT?

2.2. U3 anerusnena u Mo0BIX IPYruX HEOOXOAMMBIX PEareHTOB MOIyYUTe
HUC-TEeKCeH-3 W o0Opabotaiite ero mepokcuaoM Bomxopona (H.O,) B
mypaBbuHoi kuciaore (HOOCH). Kakoe coennHeHue npu 3ToM
obpa3yercsa? Kakoii crepeon3oMepHBbIil cOCTaB OHO UMEeT?

2.3. [lpuBenéHHBIC HUKE ATKCHBI PACIIOJIOKHUTE B PSJI TI0 YBEIHMUCHUIO
ckopoctu mnpucoenunenuss HBr. Kakue npomyktel oOpa3yroTcs B
Ka)XJIOM CiIy4yae U mouemy?

a1 e, Me0” CH, ONTcH, Me” X CH,
2.5. Ilpu  pmeruzapatauMu  HEONEHTWJIOBoro  coupra  (2,2-

auMeTwinponadona) B mpucyretBun  HpSOs  mpu  HarpeBaHuM
oOpa3yercs ToJIbKO 0AMH ajkeH. Kakoe ctpoenue on umeet? [lpusenure
MEXaHHU3M €ro 00pa3zoBaHus.

2.6. Kakoe cTpoeHne wumer0T mnpoAaykTtel A-D, oOpasyromuecs B
pe3yJIbTaTe CIEAYIOIUX PEBPAILECHUN?

Nch, 10; CHCL, -78°C .
2 NaBH,

~CH
1. Sia,BH = Hg?', H,0"
—_—
2. H,0,, HO, H,0 ©°C

Me
1. BH; TT'®
(0

2. AcOD
2.7. YcranoBute CTpykTypHYyIO (hopmyny BemectBa coctaBa: a) CgHg,
€CITM U3BECTHO, YTO OH 00ecIBeUnBaeT OPOMHYIO BO/ly, 00pa3yeT ocalok
C aMMHa4YHBIM PacTBOPOM OKCHIA cepedpa, OKHUCISIETCS] TepMaHTaHATOM
Kamust 1o Oenszoiinoi kucnotsl; 6) C7H7NO,, koTopoe npu neiictBun Ha
Hero m30BITKa XJIopa TPU HarpeBaHWH o0Opa3yeT COCIUHEHHE
C7H4NO,Cl3, runponus koToporo gaeT n-HUTPOOSH30HHYIO KHCIIOTY.
2.8.  VYkaxuTe MNPEUMYLIECTBEHHO OO0Opa3yloluics NpPOAYKT B
CIICAYIOMINX PEaKIHUIX:




NH; Br, H,C=C(CH,),
a) e 6) —_—
AcOH H,S0,, 15°C

F
F 0 Ac,0 cl
B o
O O 07
AIC, AICI,

2.9. 13 OeH30i1a MOJIYYHUTE CICAYIOIIME COSAWHECHHS: a) 3-Opom-5-
HUTPOOCH30MHAs KUCIIO0TA; 0) M-AUXJIOPOCH30J1; B) -XJIOPHUTPOOCH3O0I.

Oyukrnuonanpable | 3.1. [IpuBenure cTpykTypHBIE HOPMYITBI H30MEPHBIX XJIOPIPOU3BOIHBIX
COEJIMHEHUS c | coctaBa CsHp1Cl. VYkaxure cpeau HUX MEpPBUYHbIEC, BTOPUYHBIE U
IIPOCTOM  CBSA3BIO | TPETUYHBIE TAJIOT€HIIPOU3BOAHbIE U naiTe HaszpaHusa no IUPAC. Jlns
(OIIK2) TPETUYHOTO XJIOPITPOU3BOIHOTO HAIMIIIUTE peakiuio Bropa u Ha3oBUTE
MPOJIYKT.
3.2. IIpennoxute cnocoObl MmoiyueHus: a) 3,3-TuMeTHII-2-XJI0pOyTaHa;
0) 3-metun-1,2,2-TpuxnopOyTana; B) H30IPONMMIXIOPHIA U3 POTIaHOIa-
1; r) TpeT-0yTundpomuia n3 U300yTHUIOBOTO CIIUPTA.
3.3. [lonmyuute KaKk MOXKHO OOJIBIIMM KOJMYECTBOM CIOcoO0B 2,2,4-
TPUMETUI-3-TICHTAHOJ U HATUIINUTE PEaKIIHH:
a) ¢ HOJUCTHIM METHJIMATHUEM;
0) C YKCYCHOM KHCIOTOH B NPUCYTCTBHUHM CEPHOW KHUCIOTHI, B) C
OpOMOBOIOPOIHOM KUCIOTOM.
Jliig mocneaHe peakiuu NpUBeIUTE MEXaHU3M.
3.4. IlpuBenuTe CTpOEHUE U30MEPHBIX COEAMHEHUN A U B, mosyueHHbIX
B pe3ylbTaTe CIAEAYIOIMX MNPEBPAIlEHUH W3 ONTHYECKH AaKTUBHOTO
okcupaHna. Crenaiite BbIBOJ 00 ONTHUYECKOW YHCTOTE COCTUHEHUU A U
B. Jlaiite R,S-0003HaueHUs IJIs BCEX COCTMHCHUM.
H,'s0,H* Me,, HO", H,'50
A -——— — = B
Ph
a)
Me*OH, H' Me., Me!*0-, Me!*OH
- ——————> B
i-Pr 0
0)
. Et,
H,0 HO, H,0
A Y B
B)
Ph
H,0" HO, H,0
A -——— M — B
c 18
r) Y
3.5. Hamumurte ypaBHeHUs peakiuii (eHonma Cco  CICeAYIOUUMH
peareHTamu:
a) Br, 6) NaOH B) yKCyCHBIM aHTHUIPHAOM T) YKCYCHOH KHCIIOTOW B
npucyrctBuu BF3 1) mponenom e) NaNO,+H,SO4 x) CrOs
OyukuuoHanbHbie | 4.1. HanumuTe ypaBHEHHE peakIuy THAPOIN3A CICAYIOIINX BEIIECTB U

COEIMHEHUS C
KpPaTHOH CBA3BIO
C=0. (OIIK1)

HA30BUTE MOJyYEHHbIE COETUHEHUS: a) OPOMUCTBIA W30MPOMUIHJIEH; T)
2,2-nuxnop-3-metuirekcar; 0) 1,1-auxmnop-2,4-gumerunnenTas; n) 1,1-
nuopoMOyTaH; B) 3,3-nuxiop-2-mMetuinmnenTan; €) 1,1,4-rpubpomOyTaH.
4.2. Kakue okcocoenuHEHUs (C TEM KE YHUCIOM aTOMOB YTJIEpojaa)
MOJIy4aTCsl MIPU OKHUCIIEHUU CIEIYIOIINUX COCTMHEHUN: a) N30aMHUJIOBBIN
CIHpT; T') 2-MeTui-1-6yranon; 6) 1-OyTanoin; 1) IUATUIKApOUHOI; B) 2-
OyrtaHom; €) 2,4-muMeTHI-1-TIeHTaHoJI.

Kakue okucnuTenu aJist 3Toro MOKHO MCIOIh30BaTh?




4.3. Kakue coemuHeHUss oOpa3yloTcs TPH TUIpATAMU CIICTYIOIINX
BELIECTB B NPUCYTCTBUM HMOHOB pTyTH (peakumss M.I'. Kyueposa): a)
METUJIAIETUIICH; 0) TMMETUIIAIETUIICH; B) H300yTHUIIAIIETHUIICH.

4.4. HanmumuTe peakuy W30BaJICPUAHOBOTO albJCTHIa U METHUI-TPET-
OYTHUJIKETOHA CO CJICAYIOIIMMH BEIIECTBAMH: a) OMCYIb(DHUT HATPUS; T)
METHIMarHuiinoan; 0) CHHUIbHAS KUCIIOTa; 1) OpPOM. B) aMMHAK;

4.5. Hanummre peakuuyd MacisHOTO aibJeruaa U AUITUIKETOHA CO
CIICAYIOIMIMMHU  BEIIECTBAMM: a) MATUXJIOPUCTBIH  dochop; T)
cemukapOasua;, 0) THIPOKCHUIAMHUH; 1) ISTHCEPHHUCTBIA (ocdop. B)
¢bennnruapazun; HazoBure mpoIyKThl peakiuii.

4.6. Hanumure peakuuu OKUCICHHS CIEAYIOIIMX BEIIECTB XPOMOBOI
CMECBIO: a) MPOIMHUOHOBOTO ANBJETHAA; T') ITHUIU3OMPOIMIKETOHA; 0)
dhopmanpieruaa; 1) TUMPONUIKETOHA; B) METUIATHIIKETOHA;, €) MPOIHII-
TPET-OyTUIIKETOHA.

4.7. Hanumure cxeMmy ajlbJI0JIbHOM M KPOTOHOBOW KOHJEHCALUU MJIs
cMecu: a) QopMmanpaeruaa C ameroHoM; 0) dopManbaeruaa  C
MIPOMMOHOBBIM alIbJIETU]IOM.

4.8. Ilponykr okucnenus coeauneHusi CsHioO umeer cocraB CsHigO,
pearupyer ¢ GeHUNTUIPAZUHOM U JAET MOJIIOKUTEIHHYIO HOTO(POPMHYIO
peaknuto. Mcxoanoe BemectBo CsHipO MOXKHO Takxke JeruapaTupPOBaTh
cepHoil kucnotoit g0 yrineBogopona CsHig, KOTOpBIH Mpu OKUCIEHUU
oOpasyer anetod. KakoBo cTpoeHH€e 3TOT0 COeTUHEHUS?

4.9. Hanumure peakiuu KPOTOHOBOM KHUCIOTBI CO CIEAYIOIIUMU
BEILIECTBAMM: @) PaCTBOP €IKOI0 HaTpa PH KOMHATHOM TemmepaType; 0)
XJIOP; B) XJIOPUCTBIA BOJOPOJ; T') NEPMAHTAHAT Kalus; J) aMMHaK; €)
XJIOPUCTBIM THOHUIL.

4.10. OcyiiecTBUTE NpPEBpAIICHUS:

0 HCN HO S0, HCl

/ —= A —» g —3» ¢ — D
OH H

H,C
CH,

A3zoTcoaepikaiue
OpraHHYECKUe
COETMHEHUS
(OIIK1)

5.1. Kakume  HHMTPOCOEAMHEHHUS  CHOCOOHBI K  TayTOMEPHBIM
MIpeBpaLICHUSIM?

CHy O,N CH;,
HyC NO,
e G o

CHj

5.2. Hanummre ypaBHEHHMS pEakUMd aMHUHOLMKIOIEKCaHa €O
CIIEYIOIMMHU peareHTaMHu:

a) NaNO; + HCI; 6) HCI ra3; B) XJIOpUCTBI aneTHII; T) HOIMUCTHINA
metud, 30 °C; a) ogucteiii metui, 80 °C.

5.3. HazoBute aMuHbI, MOTy4Yae€Mbl€ NMPU BOCCTAHOBICHUH CIIEIYIOIIMX
COCIMHCHWH, W PpACIOJIOKUATE WX B TOPSIAKE YBEIUYCHUS UX
OCHOBHOCTH:

a) N-mermnOyrtupamuza; ©0) IUHUTPUI SHTAPHOM KHUCJIOTHI, B) II-
HUTPOTONYOJ; T) METHIITHIKETOKCUM; 1) OeH30oHHTpWI, €) 1,5-

JUHUTPOIICHTAH.
5.4. Vcnionw3ys TOIYOJ B KQU€CTBE OCHOBHOI'O MCXOJIHOT'O COCIMHEHUS,
MOJIYYNUTE CJIEAYIOLIME NPOAYKTHI: a) aHWIMH; 0) 4-amuHO-2-

HUTPOOCH30MHYIO KUCIIOTY.
5.5. Kakyro peakuuio HaszbpiBaloT a3zocoueranuem? Kakue namazo- u
A30COCTaBJISIONINE HY>KHO HCIOJIb30BaTh JJISl MOJIYYEHHUS CIIETYIOIINX




A30KpacuTeNeH:

a) N 6) N
ovaAt I e
NO,

COCOAUHECHUS.

NH, HoN
HO,S N N SO4H
W Vi
" O N N O

VkKaxuTe ONTHUMAaIbHEIC YCJI0BUA PEaKIU a30COYCTAHUA TJIA KaXKI0ro

5.3.1. IlepeyeHb TUNOBBIX TECTOBBIX 3aIaHUI

Pasnen Bonpocsl OTtBeTnl
AV CHHIITHHBI

Knaccs! oprannueckux | 1. B coorBerctBuu ¢ npasmiamu UIOITAK rnashas | 1.

coequnenuit (OIIK1) | mens gosmkHa: 1) a, b;
a) coJiepKaTh CcTapiryio GyHKIHOHAIBHYIO Tpymy; | 2) a, b, C;
b) ObITH caMOli JTUHHON M3 BO3MOKHBIX 3) b, d;
C) ObITh CaMOM Pa3BETBICHHOW M3 BO3MOXKHBIX; 4) b, c,d.
d) uMeTh HOpMaJIBLHOE CTPOCHUE.
2. Bnibepure ypaBHEHHsS peakUud, KOTOpbIE
NPUBOAAT K OOpa30BaHUIO allkaHa C YBEIMYCHUEM
qHcIa aTOMOB yIiepo/a:
a) CHrg{—Brﬂ» ? b) CHy(CH,),COONa *1EKTPQIH3,

CH; 2 2.

¢) (CH;),CHCOONa I\i"OH-’? dy crscncrpe ;) l:? ' c;: f) aZ)bb, d; 3)
3.Kakie ©3 TPHBEICHHBIX HUKE AIKAHOB MOTYT | | "
OBITH MOJNY4YEHBI 10 peakiuu Bropua u peakuuu | g
Konpbe 6e3 CyIiecTBEeHHOTO KOJWYECTBA MOOOYHBIX 1) A, C,D: 2) B, C;
MPOIYKTOB? 3) A, B; 4) B, D.
4. Ykaxure OCHOBHOI(bI€) MPOIYKT(BI)
MOHOOpoMupoBaHus 2,4-1u-MeTHienTana npu YO- | 4

obmyuenun u temmneparype 1000C.

A) 2,4-nubpom-2,4-mumetunnentan; B) 2-6pom-2,4-
mumerwnenTan; C) 1-6pom-2,4-mumerninenTas; D)
3-6poM-2,4-TUMETHIITICHTaH.

5. VKaxuTte peakuuu, OCHOBHBIM IPOJYKTOM
KOTOPBIX SIBJISIETCS aJIKEH:
a) >_< KOH,;5 9 0 - H,S50, 9
OH
Zn . KOH
D e I D G
Cl Cl] ©nHpT Br compr, !

6. Kakue opranmueckue COETUHEHUS OOpPa3yrOTCS
pHU B3aMMOJCHCTBUH 2,4,5-TPUMETHITENT-3-€Ha C
KMnO4/H2504?

A) 2-meTtunnpornanoBas kuciota; B) npomanon; C)
3-MeTunnenTanoH; D) 3-MeTuiImeHTanoBast KUCJIOTa.
7. K peakuusam 3aeKTpoGHILHOTO 3aMerineHus (Sg)
OTHOCATCSL CIIEIYIOIIME PEaKIMHU: a) HUTPOBAHUE
OCH30JIa HHUTPYIOIIEH CMechlo; b) TuapupoBaHUE

1) A, C: 2) B; 3) A,
B: 4) D.

5.
1)a, b,d; 2)b,d;3)
b,c,d;4)c,d.

(o2}

)

2) B, D; 3)
B!

> =

A B;2)B
C;4)B,C.




OcH301a B  TNPUCYTCTBUU  Karajausatopa; C)
METWJIMPOBAHWE  TOJyoJa  METUIXJIOPUIAOM B
npucyrctun AlCls; d) xnopupoBanue OeH3ona B
npucyrcreun FeCls.

8. [Tpu MOHOOPOMHUPOBAHUH acrupuHa
(aLeTUIICATUITMIIOBON KHCIIOTHI) MPEUMYIICCTBEHHO
o0pazyroTcs:

a) 2-anerokcu-3-OpomOeH30MHas Kuciora; b) 2-
aneTtokcu-4-0pomOeH30iiHass ~ KucjiaoTra, C¢)  2-
aleToKCcH-5-0pomOen3oitHas  kucnora; d)  2-
aleTOKCU-6-0poMOeH30iTHAs KHCIIOTA.

7.

1) a, b; 2)a b, c; 3
a,cd;4)b,d.

8

1) a b 2)ac3) b,
c;4)b,d.

OyHKIMOHAIbHBIC
COEJIMHEHUS C IPOCTON
cBs3bio (OIIK2)

1. Kakue 13 npuBeIEHHBIX HUXKE PEAKIUM SBIISIOTCS

pC€aKuusIMHu aJ'IKI/IJII/IpOBaHI/IH?
a)CHgCHzONa t CH3CH2[ —"CH:;CHQOCHzCH}, + Nal

OH
o \
byCH,C7 O+ HON —OHs CHLCHON
H
¢) g, * NaCN > "CcN + NaBr
d) N + KOH — ‘\\4//’\‘ + KCI + HQO
Cl

2. Pacrionoxwure cienylone COeAMHEHUs B PA 110
BO3PaCTaHUIO PEAKIMOHHOW  CIIOCOOHOCTH B
peaKknuax HyKJIeo(UIbHOTO 3aMelieHus: A) 2-0pom-
3-metunmnenTtad; B) 3-mermn-2-xmopnenrtan; C) 3-
MeTua-2-propnentan; D) 2-non-3-MeTuineHTaH.

3.

1.
1) a,d;2)c,d;3)a,
c;4)ab,c.

2.

1)C< D<B<A;
2)C<B<A<D;
3)A<B<D<C(C;
4)D<A<B<C.

DyHKIMOHAIbHBIE
COEIMHEHMS C KpaTHOU

cBs3pio C=0. (OIIK2)

1. Pacnionoxwure ciaeayrone COEUHEHHS B P 110
BO3pPACTaHUIO KUCIOTHOCTU (OT CJIab0il K CHUIILHOM):
A) 3-dpenmnmponan-1,2-quon; B)  GeH3UIOBBII
criupt; C) n-kpe3on; D) 4-autpodenon.

2. Pacnionoxure B ps 1O BO3PACTaHUIO CKOPOCTHU
3amenieHust OH-rpynnel Ha rajgoreH B peakluu ¢
HBr (SN1-mexanusm) cieayromiue CoupTe: A) 1-
¢enmmaTan-1-on1; B)  3-mermnmenrtan-2-om;  C)
MEeTHIAUITHIKapOuHO; D) 3-MeTnnnenTtan-1-o.

3. Jnst BbIsIBIE€HUS KapOOHWJIBHOM TPYIIBI MOKHO
UCIMOJIb30BaTh KAUECTBEHHYIO PEAKIMIO KETOHA C: a)
Ooucynb@uTOM HaTpUs; b) TUAPOKCUIAMHHOM; C)
aMMHUAYHBIM pacTBOpOM OKCHJIa cepebpa
[Ag(NH3)2OH; d) 2,4-muauTpodheHUITHIPa3HHOM.
4. Tlox nmeiicTBHMEM IHIenoYeld MeEKMOJIEKYIIPHOMY
JUCTIPOTIOPITMOHUPOBaHMIO (peakiuu KaHHHIIApO)
nojBepraioTcs: a) 4-xJopOeH30iHbIN anpaerum; b)
aneTo(eHoH; ¢) TPUMETHIYKCYCHBIH anbaerun; d)
dbopManbaeru.

5. IlponmnoheHOH BOCCTAaHOBHTH J0 MPOIMUIOCH30Ia
MO3KHO C ITOMOIIBIO PEAr€HTOB:

a) Zn/Hg, HCI; b) NaBH,4; ¢) NH;NH,, KOH; d)
CH3;MgBr.

6. PactBopel OCH30IHOW KHCIOTHI W M-Kpe3oia
MO3KHO Pa3JIMYUTh C HTOMOIIBIO:

1.

1)C<D<B<A;
2)B<A<C<D;
3)A<B<C<D;
4)D<C<A<B.

2.

1)D<B<C<A;
2)D<B<A<C,
3)A<D<B<C(;
4)A<C<B<D.

3.
I)a,b,c;2)a,b,d;
3)b,d;4)b,c,d.

4,
I)a,b;2)b,c;3)a,
c,d;4)b,c,d.

5.
I)a,b;2)b,c;3)a,
c;4)c,d.

6.

Dab; 2)b,c; 3)




a) Na; b) NaHCOg; ¢) NaOH; d) FeCls. b,d; 4)c,d
Mogyms 5. 1. VYkaxwure popMyIbl, BEpHO OTpaXKaroIue 1.
A3oTcoaepKaine CTPOEHHE HUTPOIPYIIIIBI: Da, b; 2) a, b, c; 3)
OPraHHYECKUE 0 0 g o017 o a,c;4)a,d
coenunenus (OITK1) _\0 _N\O NQ‘O 12 _N\)

a) b) c) d)
2. B menouHoi cpene HUTPOOCSH30JI MOXKET
OBITH BOCCTAHOBJICH JI0: a) a30KCHOEH301a;
b) HUTpO300€eH30a; ¢) ruapa3zoden3ona; d)
(bEeHWITHAPOKCUITAMUHA.
3. Bribepute n3oMepHbI€ IEPBUYHBIC AMUHBI:

//\‘\ /// > NH2 ~ - NH‘\ -
NH, 0
a) b)

N ﬂ‘\]/ NH,
H,
d) e) f)

4. Pacroyio)XuTe BEeIecTBa B PsiJ 10 YCUIICHHUO
OCHOBHOCTH (0T ¢1a00T0 K CHIIBHOMY):

THZ NH CH, PR
L {/ )

a5 0 o ¢
\}:}/’ “\://‘ \\-\-’;* ll
A B C D

5. K comsaM aua3oHUSI OTHOCSTCS COSAMHEHUS:
A) -HUTPOOEH30AMA30HUUTHIPOCYIb(aT;
B) 6enszonanasoruanus; C)
dbenunnuazonuiixaopua; D) 6enzonanazorat
HaTpus; E) -
ToNUIAna3oHunTeTpadTopOOpaT.

2.1)a, b; 2)ac
3)b,c; 4)a,d.

3.1)ab,f; 2)a,b,
d f, 3)Dbcd e
4)d, e, f.

4.1)A<B<C<D;
2)B<D<A<C;
3)D<C<A<B;
4)D<B<A<C.

5.1) A, D; 2) A, C,
D; 3) A C, E; 4)
A B,C.

5.4. Onucanue KpUTEPUEB OLEHUBAHUS KOMIIETEHIMIA M IKAJIbI OLlEeHUBAHUS

[Ipu arrectaruu B ¢GopMe DdK3aMEHA HCIONB3YeTCS CHACAyIomas IIKaia
OIICHUBAaHUS: 2 — HEYJIOBJIETBOPUTEIIBHO, 3 — YIOBJIETBOPUTEILHO, 4 — XopoIio, 5 —

OTJIIMYHO

Kputepusimu onieHHBaHUs JTOCTUKEHHUN MOKA3ATENEN SIBISIOTCSA:

Tlokazarens
OILICHHUBAHUA
pe3yibTata 00y4YeHHs
0 JUCLUIIJINHE

Kpurepnii onienuBanus

3Hanusg

KIacCH(UKAIIMA W HOMEHKJIATYPHl OpPraHWUYECKUX COCIAMHEHHH, (DU3NYECKUX H
XUMHUYECKUX CBOMCTB, OCHOBHBIX TEOPETUUECKUX MPEACTABICHUN B OPraHuyeCcKoOn
XUMUU, B3aUMHBIX MPEBPAIICHUI KIaCCOB OPTaHUYECKUX COCAUHEHUI;




3HaHue COBPECMCHHBIX HpeHCTaBHGHI/[ﬁ 0 mHOpupozae XHMUYECKON CBS3H. CTCpCOXI/IMI/II/I
OpraHn4eCKux COGHHHGHHﬁ. O6HII/IC NPUHOUIIBI peaKHHOHHOﬁ crnocobHoctr. OCHOBHEIE
THUIIBI OPTaHUYCCKUX peaKHI/Iﬁ " NX MCXaHU3MBbI.

O06BeM 0CBOCHHOTO MaTepHana

[los1HOTa OTBETOB HAa BONPOCHI

UeTKOCTh U3JI0KEHUS] U MHTEPIPETAH 3HAaHUI

VMeuus YMmenue BrIOMpaTh HEOOXOAWMBIE METOIBI CHHTE3a, BBIACICHUSA, OYHCTKH H
HUACHTU(QHUKAINN OPTaHMYECKUX BEIIECTB
YMeHue BBIZIBUTaTh THIIOTE3BI M YCTAHABIUBATH TPAHMIBI UX MPUMCHCHHUS TPHU
MPOBEICHUM UCCIICA0BATCILCKUX U MPOCKTHBIX PabOT B 00JIACTH OPTaHUYECKOM XMMUM;
HaBuIxku BIIQJICHUS TEOPETHUECKUMHU TIPEJCTABICHUSMU OPraHUYECKON XUMHH, 3HAHUSMU O

COCTaBE, CTPOCHHM U CBOWCTBAX OPTaHWYECKUX BELIECTB - IPEACTABHTENCH OCHOBHBIX
KJIACCOB OPTaHMYECKUX COCIWHEHWH; HaBBIKAMH Oe30macHOW pabOTBI C XHMHYECKOH
MOCYAOH W OpPraHWYECKUMH BEIIECTBAMH, TEXHWKOM IIPOBEAEHHS OSKCICPHMEHTa B
71a00paTOPHU OPTaHNYECKOTO CHHTE3a

TEOPETHYECKUMH  TIPECTaBICHUSAMH OpPraHMYECKOH XHMUH, 3HaHHAMH O COCTaBe,
CTPOGHMH M CBOMCTBaX OPraHMYECKHX BELIECTB - INPEACTaBHTENICH OCHOBHBIX KIACCOB
OPTaHWYECKUX COCAMHEHNI; HaBbIKaMU O€30MacHOW pabdOTHl ¢ XMMHYECKOH MOCynod u
OpPraHMYeCKUMH BELIECTBAMHU, TEXHHMKOH IPOBEACHUS JKCIIEpUMEHTa B JlabopaTtopuu
OpPraHUYEecKOro CHHTE3a

HaBpiku Hay4YHO-HCCIICIOBATENBCKOM paOOTHI U aHAIMTUYECKON OOpabOTKH IaHHBIX
HAYYHO-TEXHUYCCKOH JIUTePaTyphI

Onenka chopMUPOBAHHOCTH KOMIIETCHITUH IO TTOKA3aTEI0 3HAHUS:

Kpurepuit YPOBEHb OCBOECHHMS M OLICHKA
2 3 4 5
3HaHusA He 3naer 3Haer 3Haer 3HaeT KiIacCu()UKALUIO 1
knaccupukanmu u | kinaccudukamy | kmaccupuKanuio | Kiaccu(UKAIMIo U HOMEHKJIATypy
HOMEHKIATYPBI 0ou 1 HOMEHKJIATypy HOMEHKIIATypy OpPraHUYECKUX
OpPTaHHYECKUX HOMEHKIIATYPY OpPTaHMYECKUX OpPTaHMYECKUX COETMHEHUH
COEIUHEHUN OpPraHUYECKUX COEIUHEHNH, HO COCIUHEHMI, HO
COEJIMHEHUH, JIOITYCKAET JIOITYyCKaeT
CYLIECTBEHHBIE HETOYHOCTH
HETOYHOCTH
3HaHus He 3naer 3HAET 3HAET BaKHEHIe | 3HACT BaKHEHIIINE KIacChl
Ba)KHEHUIITNX BaOKHEHIIINX BaKHEHIIINE KJIACCHI OpPraHMYECKUX
KJIACCOB KJIACCOB KJIACCHI OpPraHMYECKUX COCJIMHEHHIA UX CTPOCHHUE,
OpTraHUYCCKUX OpPraHuvYCCKUuX OpTraHUYCCKUX COC}II/IHCHI/Iﬁ Hux CII0COOBI TIOJIy4YCHUA,
COEIUHEHUN UX COEIUHEHNN UX COEIUHEHUN UX CTPOCHHE, CITIOCOOBI (uznueckue u
CTpOEHUE, CTpOEHHUE, CTpOCHUE, MOJTyYeHUs, XUMHYECKUECBONCTB
croco0oB croco0oB CHOCOOBITIONYYEH ¢$uznueckux u
IMOJIy4YCHUA, IIOJIy4YCHUA, usi, (1)I/I3I/I‘ICCKI/IX )51 XUMHUYCCKUX
(m3nueckux u (hu3ruecKuX u XUMHYECKUX CBOIICTB,a HO
XUMHYECKUX XUMHYECKUX CBOIICTBa, HO JOITyCKaeT
CBOWMCTB, CBOHCTB JIOTTYCKAeT HeGOIIBIIIIE
CYILIECCTBEHHBIC HEeTOUHOCTH
HETOYHOCTH
3HaHUS B3aUMHBIX He 3naer 3HAET B3aHMHbIC 3HAET B3aHMHbIC 3HAET B3aHMHbIC
MIpeBpaIIeHu N B3aMMHBIX TIpEeBpAICHUS MIpEeBPAICHHS MpeBpaIIeHNs KJIaCCOB
KJIACCOB MIpeBpaICHHHA KJIACCOB KJIACCOB OpPraHUYECKUX
OpTaHUYECKUX KJIaCCOB OpPTaHMYECKUX OpPTaHMYECKUX COETMHEHHH
COEJIMHEHMUI; OpraHUYECKUX COEJIMHEHUH, COEJIMHEHUH,
COCTUHCHHIA JIOTTYCKAET JIOITYCKAaET
CYIIECTBCHHBIC HECYIIECTBCHHBIC




HETOYHOCTH HETOYHOCTH
O06Bem He 3naer 3HaeT TOJIBKO 3HaeT MaTepHan OO0naznaer TBEpABIM U
OCBOCHHOT'O 3HAUYUTENILHOM | OCHOBHOM JIACLUIIIVHEL B IIOJIHBIM 3HAHUEM
maTtepualia qacTH Matepual JIOCTaTOYHOM MaTepHana JUCUUILINHEI,
Mmarepuana JUCLUILINHBL, HE oobeme BJIAJIEET JIOTIOIHHUTEILHBIMU
JOUCLUIIIINHBI YCBOUII €TO 3HAHUAMUAU
Jeranen
ITonHoTa OTBeTOB | He maer orBeTsl | JlaeT HEemosHbIE JlaeTr oTBeTHI HA Jlaer nosHeIe,
Ha BOIIPOCHI Ha OTBETHI HA BCE BOIIPOCHI, HO HE pa3BEPHYTHIE OTBETHI HA
OOJBIIMHCTBO BOIIPOCHI BCE€ - MOJIHbIE [IOCTaBJIEHHBIE BOIIPOCHI
BOIIPOCOB

Onenka choOpMHUPOBAHHOCTH KOMITETEHIMH 110 TOKA3aTEeNI0 YMEHUS:

YMenus He ymeer yMeer COCTaBJIATh U yMmeeT 0e301mr009IHO
COCTaBJIATh u | COCTaBJATh U COCTaBIIATh U n300paxkaThb COCTaBJIATh U U300paxarh
H306paxaTh n300paxarb n300paKaTh CTPYKTYpHBIC CTPYKTYpHBIC TIOJTHBIC U
CTPYKTYpHBIE CTPYKTYPHBIC CTPYKTYpPHBIC IMOJIHBIC 1 COKpalICHHBIC q)OpMy.HI)I
HOJIHEIE 1 | momHbIe U [OJIHBIE U COKpAIICHHBIC OpraHMYECKUX BEIICCTB U
COKpAIICHHBIC COKpallCHHBIC COKpaIllCHHBIC bopmyIb COeIUHEHUI
(bopmyitsl opmyer bopmybl OpraHMYeCKUX
OpTaHMuecKHX OpPraHMYECKUX OpraHHYECKUX BELICCTB M
BEIIIECTB p | BELICCTB 1 . BEIIECTB U CO€JIMHEHNH, HO
COETHHEHT. COETMHEHU coenuHenuit, Ho | AOMYCKaer

JIOITyCKAET HE3HAUYUTEIIbHBIC

3HaumMTeNpHEIE | CWMOKH

OIIMOKH

OI_ICHKa C(I)OpMI/IpOBaHHOCTI/I KOMIIETEHITUN 110 IMOKa3aTelII0 BIaJICHU.

Bnaneer He BiajieeT | Biameer Bnaneer Bnaneer HaBBLIKAMU
HaBBIKAMU HaBBIKaMU HaBBIKAMU HaBbIKAMU IIPOBEACHUA XHUMHUYECKOI'O
MIPOBEACHHUS MPOBEAECHUS MPOBEACHHUSI MPOBEACHUS 3KCIIEPUMEHTA B
XHUMHAYECKOTO XUMHYECKOr0o XHUMHYECKOTO XHUMHYECKOT0 OPraHHMYECKOM XHMHUH U
3KCIIEpUMCHTA B SKCIICPUMCHTA B | 3KCIEpUMEHTA B | 3KCIEPUMEHTA B | HaBbIKaMU Pa3INYIHBIX
OpraHNyvecKon OpraHU4eCcKOi OpraHU4eCcKon OpraHU4YeCcKon BUJIOB  CaMOCTOATEJIbHOU
XHUMHH U XUMHH U | XUMHAH W | XMMHUH U HaBBIKaMH | paOOTBhI
HaBBIKAMU HaBbIKAMM HaBBIKAMH pa3IM4HBIX BHJIOB
Pa3IUYHBIX BHIOB Ppa3iInIHbIX Pa3IuYHBIX BHJIOB CaMOCTOSITEIILHON
CaMOCTOSITEILHON | BHJIOB CaMOCTOATENBHON | paboTHI, HO
paboThL. CaMOCTOATEILH | paGoTsl, HO | momycKaer

Oi paboTEL. JOIyCKaeT HEe3HAYNTEIbHBIE

3HAUUTECIIbHBIC OLIMOKU.

OLINOKH.




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuajibHO-TEXHHYECKOE O0ecrieyeHue
6.1. MaTepuaibHO-TEXHHYECKOE 00ecrevyeHHe

Ne HaumenoBanue cnienuainbHbIX ToMeeHnt 1 | OCHAIIEHHOCTh CIIEHUAbHBIX TIOMEIEHUN 1
MTOMEIIEHUH JJIsl CAMOCTOSITENIbHOM paboThI MOMEILEHUH JIJIsl CAMOCTOSITENIbHOM pabOThI
1 YuranbHbIl 3271 OUOIHOTEKU AJIs KOMIIbIOTEpHAs! TEXHUKA, OJKIFOYEHHAs K
CaMOCTOSITENIbHOM pabOThI cetu «MHTEpHET», MMEIOIIAsl JOCTYII B
AIIEKTPOHHYIO NH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpeay
2 AynuTopuu sl IPOBEICHUS JIEKIIMN U MynbTUMEAUHHBINA IPOEKTOP, IKPaH,
WHJIMBUIYQJIbHBIX KOHCYJIBTALIMM, TEKYIIEH U KOMIIBIOTEP, HOYTOYK
MIPOMEKYTOUHOM aTTeCTalluu
3 VY4eOHble 1abopaTOpHH I IPOBEACHUS BBITSDKHBIE ITKA(bI, CYyIIMIBHBIN MKad,
1a00paTOPHBIX 3aHATUN TEPMOCTAT, MArHUTHBIE MEIIATIKH,
KoJI00HarpeBaTely, aHAIMTUYECKUE BECHI,
3NeKTpUYecKue IWINTKu, pH—Metp, BoasiHas
Oawnsi, 1abopaTtopHasi mocyza.
4 MeTtoauueckuii kabuHer Cneunanu3upoBaHHas MeOernb;
MYJIBTUMEAUNHBIN  MPOEKTOpP, IEPEHOCHOU

9KpaH, HOYTOYK

6.2. JIMIeH3HOHHOE ¥ CBOOOTHO PACIPOCTPaHsIeMO€e MPOrPaMMHOe 0O0eceuyeHne

[TepeveHp MUIIEH3MOHHOTO U CBOOOTHO PACTIPOCTPAHSIEMOTO TPOTPAMMHOTO
obOecrieueHus

IlepeyeHb JIMIIEH3MOHHOTO
POrPaMMHOT0 00eCTIeueHusl.

PexBu3nTHI IMOATBCPKAAOIICTO JOKYMCHTA

1 Microsoft Windows 10 | Cornmamenune Microsoft Open Value Subscription
KopnopaTtusHnas V6328633. Cornamenue aeiicreutensio ¢ 02.10.2017
1o 31.10.2023). Jorosop MIOCTaBKU 1o
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft Office Professional Plus | Cornamenne Microsoft Open Value Subscription
2016 V6328633. Cornamenue aeiicrsutensHo ¢ 02.10.2017
mo 31.10.2023
3 Kaspersky  Endpoint  Security | I'paxxnancko-npaBoBoii JloroBop (Kontpakt) Ne 27782
«Cranpaptaeiii Russian Edition» «[TocTaBka mpo/yIeHHs MpaBa MOJIb30BaHUS (JIUIIEH3NUN)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk
nevicreug ymieHsun 19.08.2023r.
4 Google Chrome CBoboano pacnpoctpansiemoe 1O corimacHo yciaoBusM
JMIICH3HOHHOTO COTJIAIICHHUS
5 Mozilla Firefox CBoboano pacnpoctpansemoe 11O cormacHo ycnoBusiM

JIMIIEH3HUOHHOT'O COTJIallICHUA

6.3. [lepeueHb y4eOHBIX U3JAHUI U YUeOHO-METOAMYECKHX MATEPHAJIOB

6.3.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI




1. lTa6apos 0. C.Oprannveckas xumus : B 2 kH. : yue0. ais By3oB / FO. C. [ITa6apos. - Mocksa :
Xumus, 1994.4. 1 : Henukinndeckue coeauHeHns. - Mocksa : Xumus, 1994, - 848 c.

2. Opraauyeckast Xumus : B 2 KH. : yue0. s By30B / 1O. C. [IlaGapos. - Mocksa : Xumus, 1994.4. 2 :
Huknnyeckue coequaenus. - 1994. - 848 c. - 5040.00 p.

3. Opranuyeckas xumus : yaeOHuk / A. M. Apremenko. - Mocksa : Beicmias mkoma, 1998. - 544 c. -

ISBN 5-06-003077-6 : 23.00 p., 23.50 p., 22.50 p
4. IIpakTukyMm 1o opranudeckor xumuu. Apremenko A.U., Tukynosa U.B., Arydpues E.K.M., BIII.,

2014

6.4. IlepeyeHb MHTEPHET pecypcoB, NPodecCHOHAIBHBIX 023 TaHHBIX,
UH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. DnekrponHas OmbanoTeuyHas cucreMa u3a-Ba Jlane: http://e.lanbook.com
2. Dnekrponnas oudiauoreka BI'TY um. B.I'. llyxoga: https://elib.bstu.ru/
3. DnektpoHHO-OMOMMoTeuHas cuctema «IPRSMART» http://www.iprbookshop.ru/

4. DnexTpoHHO-OMOIIMOTEYHas crcTeMa «Y HUBEPCUTETCKasi OMOIMOTeKa OHIAH»
http://biblioclub.ru/
DnexkrponHo-6ubMoTeuHast cuctema IPRBooks: http://www.iprbookshop.ru/
DnekTpoHHO-0nOMoTeuHas cucrema «KoncynbranT cryaenta» http://www.studentlibrary.ru/
Hayunas snexkrponnas 6udianoreka eLIBRARY.RU: http://elibrary.ru/
HarmonaneHas a5ekTponHas oubdanoreka: http://xn--90ax2c¢.xn--plai/

OnekrponHas oubnmnoreunas cucrema «tOpaiity: https://biblio-online.ru/
0 OnekrponHas oudnuorexka HUY benl'Y: http://library-mp.bsu.edu.ru/MegaPro/Web
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