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1. Henun, 3a1a4M ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHS 110 AMCUHUIINHE

Iens oucyunaunvl cocmoum 6 hopmMuposanuy u pasgumMuy y 00y4arouwuxcs TUYHOCMHbIX U
nPogheccuoHanbHbIX Kayecms, no3eonaiouux obecneyums vinonnenue mpevosanu @I'OC BO ¢
yuemom 0cobeHHOCmell HAYYHO-00pa308amenbHOl  WKOAbl  YHugepcumema u  aKmyaibHbIX
nompebHocmell pblHKA mpyod 6 Kaopax ¢ 8blCUUM 00pA308aHUEM 8 COOMEEMCMEUU C HANPABLEeHUEeM
NnO020MOBKU

CNOCODHOCMU NPUMEHAMb 3HAHUSA 3AKOHOMEPHOCMEU Op2AHUYeCKOU XUMUU NpU peueHuU
npoGhecCUOHANbHBIX  3a0a4, YMEHUs NpooOUMb AHAIU3 U 00pabOMKY HAYYHO-MEXHUYECKOU
uHgopmayuu Ha OCHOBE MeopemuUdecKux npeoCmasieHull OpPeaHu4ecKou XUMuu, CnocoOHocmu
8b10pams Memoo OUACHOCMUKU Beuecms U Mamepuanos; YMeHUs Npo8eodeHus CMaHOAPMHbIX
usmepeHuil u 06pabomKu pe3yibmamos IKCnepumMeHma,

K ocnoenvim 3a0auam oceoenus oucyuniunvl « Opeanuieckas Xumusy cieoyem OmHecmu:

— nojyyeHue CMyOeHmAamu 3HAHUL 00 OCHOBHBIX KIACCAX OP2AHUYECKUX COeOUHEHUll; O
83AUMONPEBPAUYEHUIX — OP2AHUYECKUX  Beuecms, MUnamu peakyuil, Haubosee BANCHbIMU
MEXAHUIMAMU,

—  paseumue cnocoOOHOCMU K CAMOCMOSMENbHOU NPOGECCUOHATbHOU padbome ¢ XUMUYECKUMU
peaxmueamu, K KCHIYaAmMayuu COBPEMEHHO20 1aO0pPaAmopHoco 000pyO0SaHUs U HAYUHBIX
npubopos;

—  paseumue cnocoOHOCMU U 8bIPAOOMKA NOMPEOHOCMU K CAMOCMOSIMENbHOMY NPUOOPEMEHUIO
3HAHUL NO OP2AHUYECKOU XUMUU.

ITnanupyemoie pezyrbmamut 0Oyuenus 3aKNOHAIOMC POPMUPOBAHUL Y 00YHAIOWe20Cs
CNOCOOHOCMU K U3YYEHUIO, AHANU3Y, UCNOIb308AHUI) OUOLOSUYECKUX O00BEKMO8 U Npoyeccos,
OCHOBbLIBASCH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCIEN MAMeMAMUYecKuX, Qu3uiecKux, XumMudeckux
U OUONO2UYECKUX HAYK U UX 83AUMOCBA3SX.

O6yuenne no mucruminHe «OpraHudeckas XUMHUS» HampaBlieHO Ha (GOpMUPOBaHUE
y 00YYarONMXCs CIICTYOIINX KOMIICTCHIINN:

Kon 1 HamMeHOBaHHe KOMIIETEHIHI NuaukaTopsl 10CTHKEHUS
KOMIIeTeHIIUH
OIIK-1 Crniocoben ucnoias3oBatk | MOIIK-1.3 3naer TeopeTndeckre OCHOBbI

MaTeMaTHYeCKue, eCTECTBEHHOHAyuHble WU | 00Iel U HeOpraHW4eCKOW XUMHH U
WH)KCHEPHBbIE 3HAHWS JUISl PEUIeHUs 3a/ad | MOHUMAaTh NPUHLMIIBI CTPOSHHUS BEIIECTBA U
po¢eCCUOHATBHON IEeATETLHOCTH MPOTEKAHUS XUMHYECKUX MTPOLECCOB;
HMOIIK-1.7 YMeeT BBLITOJIHATL OCHOBHEIE
XMMHUYECKHE OTEPALNU, ONPEIEIIATh
TEPMOJIMHAMUYECKUE XapaKTEPUCTUKH
XUMHUUYECKUX PEAKIIUN U PAaBHOBECHBIE
KOHIIEHTPALUH BELIECTB.

OIIK-2. Cnioco0OeH ucnoiab30BaTh NOIIK-2.4 3HaeT OCHOBHBIE IPHUHIIMIIBI
COBPEMEHHOE TEXHOJIOTMUECKOE U OpraHu3ai XUMUYECKOTO ITPOU3BO/ICTBA,
aHATMTHUYECKOE 000PY0BaHUE NIPU €ro HepapXu4ecKou CTPYKTYpbl; OOIIIHe
IIPOBEJICHUHU HAYYHOI'O ¥ TEXHOJOTUYECKOTO | 3aKOHOMEPHOCTH XHUMHUYECKUX ITPOLIECCOB;
HKCIEPUMEHTA, POBOAUTH 00OPAaOOTKY U OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA.
aHaJIN3 MTOJIyYEHHBIX PE3YJIbTATOB NOIIK-2.5 3HaeT 0CHOBBI TEOPUH IIpOLECCA B

XUMHUYECKOM PEAKTOPE, METOAO0IOTHIO
WCCIIEIOBAHMS B3aUMOIEHCTBHUS IIPOLECCOB
XUMHYECKHX ITPEBPAILECHUM U SIBJICHUI




MepeHoca Ha BCeX MACIITAOHbBIX YPOBHSIX,
METOJMKY BbIOOpa peakTopa U pacuera
MpOLECCa B HEM; OCHOBHbBIE PEAKLIHOHHbBIE
MPOLECCHl U PEAKTOPBI XUMUYECKON U
HEPTEXUMHUYECKON TEXHOJIOTHH.

2.  MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTeIbHOIl IPOrpaMMbl

JlucuumimHa OTHOCUTCS K o0s3aTenpHONM bactu Onoka bl «Jlucuurummabl (MOIyIN)»
OCHOBHO 00pa30BaTeIbHON POrpaMMBbl OaKaIaBpHara.

«Opranuueckas XUMHUS» B3aUMOCBSI3aHA JIOTUYECKHU, COAEPKATEITBHO M METOAMYECKU CO
CIEAYIOIMUMH AUCUUIUIMHAMU U nipakTukamu OOI:

B o0s13aTenbHOI yacTu:

— o0111ast ¥ HEOpraHWYeCKass XUMUS,

— aHaIUTHUYEeCKass XUMHUS U (PU3UKO-XMMUYECKHME METOJbl aHalu3a— pPalMOHAIbHOE
MPUPOIOTIOTIB30BAHUE;

— (huznueckas XuMHs

— o01as XuMHu4ecKkasi TEXHOJIOTUS;

— IIPOLECChI U arlrapaTbl XUMHYECKON TEXHOJIOTHH.
3. CTpykTypa U coAep:KaHue IMCHUNINHBI

OO0111ast TPYA0EMKOCTb AUCIUIIMHBI COCTaBIsIeT 5 3aueTHbIX equHuIlbl (180 yacos).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
(o dhopmam oOyueHus)

3.1.1. Ounas dpopma oOydeHUs

Ne
n/n . KoummuecrBo
Buj yueoHoii padoThl
4acoB
1 | AyauTopHblie 3aHATHSA 90
B ToM yucie:
1.1 | Jlekiuu 36
1.2 | CemuHapCcKHe/IPAKTHUECKUE 3aHITHS 18
1.3 | JJTabopaTopHble 3aHATHS 36
2 | CamocTosiTesibHasi padoTa 90
B ToM yucie:
2.1 | npoMexXyTOYHOE TECTUPOBAHHE 30
2.2 | BBITIOJIHEHUE JIOMAIITHUAX padoT (3aTaHUM 110 30
BapUAHTaM)
MIOJITOTOBKA K JTAOOPATOPHBIM paboTam 32
3 | IpoMeskyTOYHASI aTTeCTANMSA
3auet/aud.3auer/sK3aMeH HK3aMeH
Hroro 180




3. TemaTu4eCcKuii MJIaH U3y4CHUS JUCIUTLIUHBI

TpyroeMkocThb, yac

AyauTopHasi paéora 5
g = o e = E
Ne Pa3nejnl/TeMbl :ca 2 = E S o qE
n/n JUCIUIIJINHBI 5 3 £ 5 2 5
S | §2=z §5| 22| 5=
BRI L
= o % & & Q3 S =
O Bs | B0
1 Pasnen 1. TeopeTnueckue 0CHOBBI
OPraHuYecKoil XuMHHU
1.1 | Tema 1.1.Teopus XuMu4ecKoro 2 2 6
ctpoenust um. A.M. Bytieposa
1.2 | Tema 1. 2. Xumudeckoe CTpOCHHE 2 2 4 8
OPraHWYECKUX COCTMHCHHUM
1.3 | Tema 1.3. B3aumHOE BIUSHHE aTOMOB 2 2 8
B MOJICKYJIax
2 Pa3znea 2. Texuuka 0e30macHOCTH 2 4
npu padoTe B XUMHYECKOI
Jaboparopuu. Jlaboparopuas
nocyjaa.
3 Pa3nen 3. [IpeaenbHbie 4 8
YIJ1€BO0POIbI
3.1 Tema 3.1. AnkaHbl 2 8
3.2 | Tema 3.2. [{ukiioankaHbl 2 8
3.3 | Tema 3.3 [IpupoHble HCTOUHUKU 2 2
YTIIEBOJIOPOIOB
4 Pasnen 4. HenpenenabHbie
YIJ1€BOA0OPOAbI
4.1 Tema 4.1. AnkeHbI U alTKa ueHbBI 4 2 4 8
4.2 Tema 4.2. ATkuHBI 2 4 6
5 Pa3nen 5. Apomaruueckue 4 2 4 6
YIJ1€BOA0POAbI
6 Pa3nen 6. 'ajioreHonpou3BoHbIE 2 2 6
YIJ1€BOJI0OPO/I0B
7 Paznen 7. Kuciopoaocoaep:kammue
OpraHuyecKue coeMHeHus!
7.1 | Tema 7.1. Ciupthl U (heHOIIBI 4 2 4 6
7.2 Tema 7.2. Anpaerunnl 1 KETOHEI 2 4 6
7.3 | Tema 7.3. KapOOoHOBBIE KHUCIIOTHI 4 2 4 6
Hroro 36 18 36 90




3.2 Conep:xxaHue TUCUMILTAHBI

Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

Tema 1.1. Teopuss xumuueckoro crpoennsi um. A.M. BytaepoBa. I[lpeamer opranuueckoit
XUMHUU. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMUYECKOTO CTPOECHUSI OPraHUYeCcKuX coenHeHui (A. M.
ByTnepos).

N3omepust MOJEKYJl OpPraHMYECKUX BEIIECTB: CTPYKTypHash M IPOCTPAHCTBEHHas (MOHATHE
XUpaybHOCTH, R,S-HOMeHK1aTypa, hopmyiisl uiiepa, HOHATHE O SHAHTUOMEPAX, AUACTEPEOMEpaXx,
pariemare u me30-popme).

Tema 1.2. XumMnveckoe cTpoeHHe OPraHNYeCKUX COeTMHEHUIl. DIEKTPOHHOE CTPOSHHE Opra-

HUYECKUX coennHeHui. KauecTBEHHBIE AIEKTPOHHBIE IPEICTABICHHUS.

Pacuer ¢opmanbHOTO 3apsaa aToMOB B MoJieKyJsie. KBaHTOBO-MeXaHWYeCKHe TPEACTABICHUS B
opranuueckod xumuu. CTpoeHue aroma yriepoja. BalleHTHbIE COCTOSHUS T€TepOaTOMOB B
OpraHMYecKux BellecTBax. [loHATHE »HIEKTPOHHON IJIOTHOCTH M oOpOuTaned, HMX TUIBI U
ruOpudu3zamnus. CTpoeHue 3J1eKTPOHHON 000JI0UKHY aTOMOB, IIOHATHE BaJIEHTHBIX 3JIEKTPOHOB. THIIBI
XMMHUYECKHX CBSA3EH B OPraHMYECKUX COCTUHEHUSAX: HOHHAsI, KOBaJIEHTHasl (1OJIIpHAas U HENOJIsIpHas;
G- U T-CBSI3N).

Tema 1.3. B3aumHoe BJIMsIHHE ATOMOB B MOJIeKYJIaX. DIEKTPOHHBIC d((EKTHI 3aMeCTUTENEH
(MHIYKTUBHBIA U ME30MEpHBIH; 3PPeKT conpsKeHHus) U UX coBMecTHoe JaeiictBue. OcobeHHOCTH
3JIEKTPOHHOTO CTPOEHMS CONPSDKEHHBIX cUCTEM. [IOHATHS OCHOBHOCTHM M KUCIOTHOCTHU: KUCJIOTBI
bpencrena u JIstouca; cuna kucinot u ocHoBaHuil. [ToHsATHE 0 MEXaHU3MaX peakiuii, kiaccudukanus
pEareHTOB U Peakuuil B OPraHNn4eCKOW XUMHH.

Pasnen 2. Texnuka Oe30macHOCTH mNpH padoTe B XHUMHYECKOH JadopaTtopum.
JlabopaTopnass mocyga. OO6mue mpaBwia HaxoXJAeHUS U paboTbl B sabopatopuu. [lpaBuna
pabotel ¢ nmpobupkamu. [IpaBuna pabGoThl co cHUpPTOBBIMU ropenkamu. [lpaBmiia yTunuszanuu
OTXOJIOB KHCJIOT, IEeJI0Yel, OpraHMYecKUX pacTBOPUTENEH U JIETKO BOCIJIAMEHSIOIINXCS
xunkocter (JIBX). IIpaBuia paboThl ¢ KUCIOTaMU U ILEI0YaMH, IPABUJIA UX HEUTpaIU3alMU U
00pabOTKH 0KOTOB. Y CTPOMCTBO M MpaBuiia paboThl C BBITSKHBIM 11Kadom. [IpaBuna xpanenus u
paboThl cO WIETOYHBIMU MeTayulaMu. [IpaBuiia TylIeHUS BO3TOpaHHUN Pa3IMYHOW MPUPOJBIL.
[TpaBuna paboThl ¢ MpubOpaMu, HAXOIAMMUCS 1O/ BakyyMoM. [IpaBuina xpaHeHus U pabOTHI ¢
JIBXK. IIpaBuia paboThl ¢ XJIOPOPTraHUYECKUMU COETUHEHUAMU, OPOMOM, OEH30JI0M U METAHOJIOM.
[TpaBuiia paboThI CO PTYTHIO U MpaBUiia €€ yTHIN3ALNH.

Buasl mocyapl, ucnonp3yeMoll B XuMHUYecKoW mabopatopum (crexisiHHas, dapdoponas,
iactukoBas). [lpaBuna mMbIThst abopaTopHoil mocyasl. [lnudsl (kepH, MmydTa) 1 UX OCHOBHBIE
pa3mepsl. HazHaueHue paznuyHON mocyAbl B XMMHUYECKOHN J1a0opaTOpuu: MPOOMPKH, CTAaKaHBI,
KOJIOBI (KPYTJIOIOHHBIE, IIJIOCKO/IOHHBIE, TPYIIEBUIHbIC, KOHUYECKHUE, OTHOTOPJIbIE, MHOTOTOpJIbIE,
Bropua), nepexonnuku, uvamku Ilerpu, BOpOHKM (HAJMBHBIE, HACBIIHBIE, KaIelbHBIE,
JenuTenbHble), (UIbTpbl  (CTEKNIsAHHBIE, (GaphopoBbIE), XOJOAWIBHUKH, JAedIerMaTopsl,
XJIOpKaJIbIIUEBbIE TPYOKH, aIOHXKH.

Pa3znea 3. IlpenesnbHble yriieBo10pOabI

Tema 3.1. Aukaumbl. Sp-rubpuamsamus aromMa yraepoja B ankaHax. Msomepwus,
TOMOJIOTHUECKUN psJ ankaHoB, ero oOmast ¢opmyna u HoMmeHkinatypa MHIOITAK. Ilonsarue
MEPBUYHOT0, BTOPUYHOTO, TPETUYHOTO U YETBEPTUYHOI'O aTOMOB yriepoja. Paaukansl (aikuibl):
OIpEeZICIICHUE U Ha3BaHMUsL.



CriocoObl MOJTyueHHs] aJKaHOB: U3 HENpPENENbHBIX YIJIEBOJOPOJOB, TaJOr€HIIPOU3BOJIHBIX,
JIBJETU0B, KETOHOB U KapOOHOBBIX KHCJIOT.

XUMHUECKHE CBOMCTBA AJKAHOB: PEAKIMU PATUKAIBHOTO 3aMelIeHHs (MEXaHWU3M peakiUu
raJIoOTeHUPOBAHUS; CYJIb(OraJOreHUPOBaHUE, CYJIb()OOKUCICHNE, HUTPOBAHHE; COOTHOIICHUE
IPOAYKTOB PEAKIUH), PEAKIIUN OKUCIIEHUS U IETUIPUPOBAHUS.

Tema 3.2. Hlukioaikanbl. Sp>-ruOpuau3aus aToMa yriepojaa B IUKIoankaHax. M3omepus,
TOMOJIOTHYECKUH Psi/l IIUKJIOATIKaHOB, ero obmas ¢opmyna u HomeHkiarypa MIOITAK. Ctpoenue
MOJIEKYJl IMKJIONponaHa (yrjaoBoe HampsbkeHue baiiepa, mnoHsTne OaHaHOBBIX CBA3€H) U
LUKJIOreKcaHa (KOH(pOpMaluu MOJIEKYJIbl, aKCUAJIbHbIE U 3KBAaTOPUAJIbHBIE 3aMECTUTEIIN).

Crioco0bl OTy4YeHUs HUKIOAIKAHOB: U3 LUKIMYECKUX MPEIIIECTBEHHUKOB (U3 HelpeAeIbHbIX
yIJIE€BOAOPOAOB, TaJOI€HIIPOU3BOJIHBIX, aJbJAETHJ0B, KETOHOB M KapOOHOBBIX KHCIOT) H
AIUKIMYECKUX IPEIIECTBEHHUKOB (BHYTPUMOJEKYJIsipHas peakuus Bropua, nuponus coiei
JTUKapOOHOBBIX KUCIIOT, peakius Junbca-Anpaepa).

XHMHYECKHE CBOMCTBA LIMKJIOAIKAHOB: PEAKI[MH paIuKaJIbHOTO 3aMellleHus (TraJlor€HUPOBaHUE;
CyJb(OralOTeHUPOBaHNE, CYJIb()OOKHCICHNE, HUTPOBAHNE; COOTHOIIEHHE MPOJIYKTOB PEAKIUH),
PacKpBITUS LIUKJIA, PEAKLUU OKUCIEHUS U IETHIPUPOBaHUS.

Tema 3.3 Ilpupoanble MCTOYHUKH YyriaeBoaopoaoB. CoctaB M nepepaboTka HePTH U
npupofHoro rasa. @®pakuuu, noidydyaemble INpH HepepadoTke HedTH B HePTEXMMUUYECKOH
npoMbIIIIeHHOCTH. Tepmuueckuil kpekunr. Karanutuueckuit pugopMunr. I'a3oBblit puhopMUHT.
[Ipou3BoacTBAa Ha OCHOBE OTWIEHAa U MponwieHa. MexaHusM CcBOOOJHOpPAIUKAIBHON
MOJIUMEPU3ALIIH.

Pasnen 4. HenpeaenbHble yriieBoA0PO/bI

Tema 4.1. AlkeHbl M aJKaAMeHbl. SP>-THOPHMAM3AIMA aTOMa YIIepoa B AlKeHax,
AIIEKTPOHHASI IPUPOJA U T€OMETpUs ABOWHOM cBsi3u. CTPYKTypHas U MPOCTPAHCTBEHHAS U30MEpUs
(uuc-tpanc u E-Z HoMeHKIIaTypa), TOMOJIOTHUECKUH DSl QIKEHOB U COINPSDKEHHBIX JTMEHOB, €ro
obmas ¢popmyna u HoMeHknarypa MIOITAK.

CriocoObl MOMy4eHHUs AJIKEHOB M alKaJMEeHOB: M3 AJKAHOB, AJKUHOB (CTEPEOCEIEKTUBHOE
BOCCTaHOBJIEHHE), CNUPTOB (cuHTe3 OyTaaueHa mo Merony JleOexesa), alKMITajJOreHUIOB, C
ucnoibp3oBaHueM pocopHbix unuaos. [Ipasuna 3aiinesa u 'opmana.

XUMHYECKUE CBOMCTBA aJTKEHOB U aJIKAJIMEHOB: YJIEKTPOGUIBEHOE TPUCOCTUHEHHE 110 TBOWHOM
cBsa3u (Mexanu3Mm peaknuii Ade, mpaBuao0 MapKOBHMKOBAa M €ro 00OCHOBAHHE C TOYKU 3PEHUS
MeXaHH3Ma, FaJIoTeHNPOBAaHNE, THIPOraloreHupoBanue, ruaparanus; 1,2- u 1,4-nprucoenvHenue K
JIMeHaM), THJpaTanys TMpOTUB MpaBwia MapKOBHMKOBA (THAPOOOPHPOBAHHE-OKHCICHHE),
pauKalibHOe MPUCOCAMHEHHE (MEXaHHW3M pEakiH TuaporanoreHupoBanusi Adr, MEpeKHCHBIH
apdexT Xapama), paJUKaIbHOE 3aMelleHue (AUTWIbHOE TrajJloTeHUPOBAHUE), BOCCTAHOBJICHHUE,
okucnenue (o Ilpunexaey, no Baruepy).

Tema 4.2. ATKMHBI. SP-THOpPHIU3AIMS aTOMa yIiiepoa B alKHHAX, AJIEKTPOHHAs MPHPOJIA H
reoMeTpust TpoitHo! cBsi3u. CTpyKTypHasi U30Mepusi, TOMOJIOTMYECKUN Psijl alIKUHOB, €ro oomas
dbopmyna u Homenkaatypa MIOTTAK.

CrniocoObl ToJTyueHus ATKUHOB: U3 KapOK1a KalblMsl, aIKeHOB, aJIKUJITaJOreHUI0B, ajlbJAEeTHI0B
Y KETOHOB.

XUMHUECKUE CBOMCTBA QJKMHOB: KHUCIOTHBIE CBOMCTBAa aJIKMHOB, 3JIEKTPO(UIBLHOE
NPUCOEIMHEHUE TI0 TPOWHOW CBsi3u (MexaHu3M peakuuii Adg, mpaBwio MapKOBHHKOBa M €ro
000CHOBaHME C TOUKH 3pEHUSI MEXaHU3Ma, TAJIOTeHUPOBaHKE, THJIPOraJIOTeHUPOBAaHUE, THApATALINS
no KyuepoBy, TmOHATHE KETO-€HOJIBHOM TayTOMEpPHM, THUApaTalusl BUHWIALETUICHA,



NPUCOEANHEHNUE JPYTUX OJIIEKTPOPUIOB), THApaTalMs MNPOTUB TMpaBuiaa MapKOBHUKOBA
(ruapoboprpoBaHUe-OKHUCIIEHHE), paauKaabHoe npucoeauHenue (Adr, mnepekucHbii 3¢ dexT
Xapaiiia), BOCCTAaHOBJICHUE, OKHUCIICHHE.

Paznen 5. ApeHbl. Sp>-rHOpHIM3aIMs aTOMa yIJIepoaa B apeHaX, 3JIeKTPOHHAs MPUPOAa H
reoOMeTpHs ABOWHBIX CBSI3U OCH30JBHOTO Kosblia. CTpyKTypHast H30MEpHsi, TOMOJIOTUYECKUN PsijL
apeHoB, ero obOmas ¢opmyna u HomeHkiarypa MIOITAK (opro-, merta-, mapa-moyioKeHUS;
TpUBHMAJbHbIC Ha3BaHWA). [lOHATHE apOMATUYHOCTH M YCIOBHS apOMAaTHYHOCTH (TIPaBHIIO
XIOKKeJIs); MOHSATHE O PE30HAHCE.

Metoapl monydeHus: apeHoB: peakuus Bropra-durrtura, nekapookcunupoBaHue OSH30MHBIX
KHCJIOT, PeaKIMK B OOKOBBIX LIETISAX

XUMHYECKHE CBOMCTBA apeHOB: OKHCIEHHUE, AJIEKTPOPUIbHOE 3aMellleHHue B OEH3eIbHOM
KOJIbLIe (MEXaHM3Mbl Peakiuid Sg U 00pa30BaHUsI COOTBETCTBYIOIIUX 3JIEKTPO(PMIBHBIX YaCTHII,
HUTPOBAHUE, CYyIb(PUPOBAHNE, TAIOTCHUPOBAHNE, ATKIJIUPOBAHHE H alliJIUpoBanue mo dpusiento-
Kpadrcy, merompl moiydeHus KapOOKAaTHOHOB, TOHSATHE O CKEJETHBIX IEPerpyrnmupoOBKax
KapOokaTHOHOB). THIIBI 3aMecTUTENEl B OEH30JIbHOM KOJIBIIE M X OPHEHTHPYIOIIEe BIMSIHUE HA
peakiuu Sg, COIJIACOBAaHHAs W HECOTJacoBaHHAs OpHEHTalus. Peakiuu rajaoreHMpOBaHUS B
apoMaTH4ecKoe sSApo U OOKOBYIO 1iemb. Peakiinu Sg B KOHJIEHCUPOBAHHBIX apeHaXx.

Paznen 6. TlanorenompousBoanble. M3omepus W HOMEHKIaTypa (3aMecTUTENbHas U
paauKalbHO-(QYHKIIMOHAIbHAS).

MeToap! MOoy4eHUs TAIOTEHIPOU3BOIHBIX: U3 AIKAHOB (SR), aJIKEHOB, AJIKMHOB, JKa/JIMEHOB
(Ade u AdRr), apeHoB (Sg), ciupToB (3aMeleHHe THAPOKCUIBHOM TPYIIIBI Ha TaJOTeH), allbJACTHIOB
¥ KETOHOB, KapOOHOBBIX KHCJIOT, COJICH TMA30HUSA, IPYTHX TAIOT€HIPON3BOTHBIX.

XUMHYECKUE CBOWCTBA TaJOTCHIIPOM3BOAHBIX: PEAKIHUU HYKICO(PHUIBHOTO 3aMEHICHUs C
pasnuuHbIMU TUTIaMK Hykieoduiaos (O-, S-, N-, H-, C-, P-, Hal-uykieodwsr). [Ipencraienue o
MeXaHW3MaX peakuuid HykiIeoduibHOro 3amemieHus (Sn1 u SN2), ¢akTopbl, BIHSIIONIME Ha
MPOTEKaHNE PEeaKIMK IO TOMY HJIM HHOMY MeXaHu3My. Peakiuu B-a1uMUHUPOBaHUS (OTIIECTICHUS )
TaJIOTeHIIPOU3BOIHBIX, TpaBuia 3aiinieBa u ['odmaHa, mpeacTaBieHHe O MEXaHU3MAaX pPEaKIIHiA
sanumuHupoBanus (E1 u E2), ¢pakropsl, BIusonme Ha NPOTEKaHHE peaklUy MO TOMY WJIM UHOMY
MeXaHU3My. Peakiuu rajioreHnpon3BOIHBIX ¢ MeTaulaMH. Peakin HykJIeo(QUIbHOTO 3aMeIIeHHUs
raJIOTeHOMPON3BOIHBIX APOMATHUECKUX YTIIEBOIOPOIOB.

Paznen 7. Kucinopomocoaepxaue opranuyeckie coeJuHeHust

Tema 7.1. Cnuptbl U ¢eHouabl. ['oMoOrHuecKuil psii ciupToB U (PEHONOB, UX U30MEpHUS U
HOMEHKJIaTypa (3aMeCTUTENbHAS U paauKadbHO-(DYHKIMOHAbHAS, BUIIMHATIBHBIE U T€MUHAIIbHbIE
CIIHUPTHI).

Metoapl TOJTy4YEeHHsT CHOUPTOB M (EHOJNOB: C HCIOJIb30BaHHMEM peakTHBOB ['puHbsipa (u3
QIBJETUAOB U KETOHOB, U3 CIIOKHBIX 3(HPOB), PEAKIMSIMU BOCCTAHOBIICHUS (M3 albJICTUAPB U
KETOHOB, U3 CIOXHBIX 3(UPOB), THIpaTalliel aTkeHoB (1o MpaBuily MapKOBHHUKOBA M TIPOTHB HETO),
THJIPOJIM30M QIIKHJITAIOTeHUA0B. [lodydyeHne BUIMHATIBHBIX IHOJOB M3 AJIKCHOB, OKCHPAHOB,
BUIIMHAJBHBIX JUATATOTeHUIOB. llomydeHue (EHOJIOB THIAPOIM30M apWITAIOTEHUIOB, COJEH
JTMa30HUS, KYMOJIbHBIM CHHTE30M.

XUMHUECKUE CBOMCTBA CNUPTOB M (EHOJIOB: KHUCIOTHBIE M OCHOBHBIE CBOMCTBA; PEaKIMU C
anekTpopminaMu (aIKWIMPOBAHUE, AMJIMPOBAHUWE CIUPTOB, HUX PEAKIUU C ampAerujaMu |
KETOHaMU, peaklusi BunbsiMcoHa moiyyeHus NpocThIX 3(UPOB, PEaKUu Sg B OEH30JbHOE KOJIBLO
(GeHoIoB, TMOoJlyueHHe AaleTUICATHIMUIOBON kuciaoTel mo Konwpbe); peakiuu ¢ HykiIeopuiaMmu
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(peakiuu ¢ rajJoreHOBOAOPOJaMH, CHUPTaMH, TajoreHuaamu ¢dochopa u cepsl). [eruaparamms
cnuptoB (mpaBuiia 3aiineBa u ['opmana, npeacTaBieHne 0 MEXaHU3MAaX PEAKIUIl AIIMMUHUPOBAHUS
(E1 u E2)), oxucinenue crnuptoB (OO0 KapOOHMJIBHBIX COEAMHEHHH, 10 KapOOHOBBIX KHCIIOT,
OKHCIUTEIBbHOE PACIIEIUICHUE BULIIMHAIbHBIX MHOTOATOMHBIX CITMPTOB, OKUCJICHUE ()CHOJIOB).

Tema 7.2. Aubaeruabl U KeTOHbI. ['OMOJOrHYECKUI sl KapOOHWIBHBIX COCIUHEHHUH, HUX
M30MEpHUs U HOMEHKJIATypa.

MeTtonbl TOMy4YeHUsT KapOOHWIBHBIX COCIUHCHHA: W3 aJIKWHOB (THUIpaTanus IO MPaBHITY
MapKOBHHKOBA U MPOTUB), U3 T€MUHAJIBHBIX JUTATIOTEHUIOB, U3 OJHOATOMHBIX U MHOTOQTOMHBIX
CIUPTOB, U3 MPOU3BOAHBIX ANIbJETUIOB U KETOHOB, M3 IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT, HA OCHOBE
aleToykcycHoro a¢upa; dopMmuiupoBanueM W anuiaupoBanue (o dpuaento-Kpadrey) apeHos.
[Toryuenue o,B-HenpeaenbHbIX albJETU0B U KETOHOB U3 (O-TAJOr€H3aMEIIEHHBIX MPOU3BOAHBIX,
aJIbJI0JIbHO-KPOTOHOBOM KOHJICHCAIMEW, TUApaTalluel BUHWIIALIETUIIEHOB.

XUMHYECKUE CBOMCTBA KapOOHWIIBHBIX COEAMHEHUMN: KHUCIOTHBIE CBOMCTBA, KETO-CHOJIbHAS
TayTOMEpHsI, peakiinu HykieopuisHoro npucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-uykneoduiamn),
KHUCJIOTHBI M OCHOBHBIM KaTtanu3 peakiuii Adn, ocHoBanus Illudda, ambaonbHO-KpOTOHOBAsS
koHaeHcauusa. 1,4-Ilpucoenunenve HykineopuioB K  o,B-HENpeaeibHBIM  KapOOHUIBLHBIM
COCIMHEHUSIM. 0-1"aloreHupoBaHUE MpENeTbHBIX W HEMpeAeNbHbIX KapOOHWIIBHBIX COCAHMHEHMIA,
rasioopMHOE pacllerieHUe, aTKUINpoBaHue B a-monoxenue. Peakuus [lepkuna apoMaTuaeckux
anpaeru1oB. OKUCICHUE U BOCCTAHOBIICHUE alIbJIETHI0B M KETOHOB (peakiiysi cepeOpsiHOTo 3epKaa),
BOCCTAaHOBUTEILHOE AMUHUPOBAHHUE.

Tema 7.3. KapGoHnoBble KHCJIOTBI. ['OoMosiornueckuil psa KapOOKCHIIBHBIX COEAMHEHHMM, HUX
M30MEpHUs U HOMEHKJIATypa.

MeTtoapl monyueHusi KapOOHOBBIX KHCJIOT: Ha OCHOBE pEaKTUBOB ['pHHBIpa, peakuusMu
OKHCJICHUS, TUJIPOJIN30M MPOU3BOIHBIX KaPOOHOBBIX KUCIIOT, HA OCHOBE MAJIOHOBOTO 3(upa.

MeTop1 TOTy4YeHHs TPOU3BOIHBIX MPENEIbHBIX U HEMpeaeIbHbIX KapOOHOBBIX KUCIIOT: COJEH,
AHTUJIPUIOB (MPOCTHIX, CMEIIAHHBIX, NUKINYECKUX), TAJTOTCHAHTUAPUAOB, CIIOXHBIX 3I(UPOB,
aMUJIOB, HUTPUJIOB, KeTeHOB. [loiyueHne HerpeaeabHbIX KapOOHOBBIX KUCIIOT U3 MPeebHBIX uepe3
a-rajorenupoBanue. [lomyuenne apoMaTnyecKux KapOOHOBBIX KHUCIOT OKUCICHHUEM OOKOBBIX IIETICH
apeHOB.

XUMHUYECKUE CBOMCTBA MPEEIbHBIX U HETIPEACIbHBIX KAPOOHOBBIX KUCIOT M UX MPOU3BOIHBIX:
OH- u CH-KHCI0THOCTD, peakiuy HykiaeopuibHoro 3amemnienus (¢ O-, N-, H-, C-nykineodunamu),
KHUCTIOTHBI M OCHOBHBIM KaTanu3 peakiuii Sn. KucrnoTHble cBOICTBa MallOHOBOW KHCIOTHI U
MaJIOHOBOTO 3(pHpa, UX PEaKiuu ¢ AMEKTPoPIIaMu. ALETOYKCYCHBIN 3(UpP U €ro UCTOIh30BaHUE B
CUHTe3¢ KapOOHWJIBHBIX COeUHEHHH. a-["anmorennpoBanre kKapOOHOBBIX KUCIIOT, aKUIUPOBAHUE U
aiuipoBaHue B o-monokeHue. [lomydenune N-3aMemIEHHBIX aMUAOB, CIOXKHBIX 3(QHPOB U
aHTuApUI0B. Peakum nexapOOKCHINPOBAHUS KUCIIOT.

3.3 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS

1) Teoperuueckre OCHOBBI Oprannueckoit xumuu. Kimaccudukarusi opraHnueckux CoenHe-
HUU, U30MepUsl, HOMEHKIIATypa.
2) Teopusi XUMHYECKOTO CTPOCHHUS M PEAKIIMOHHAsSI CIIOCOOHOCTh OPraHUUECKUX COCTHHEHHIA.
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3) BsaumMHOe BiIMSHHE aTOMOB B MOJICKYJIaX OPTaHUYECKHUX COSTUHEHHN. DIEKTPOHHBIC 3¢)-
(EeKTHI.
4) TlpupojaHble HCTOYHUKH YIIIeBOJOPo10B. Dpakuuu, Mojy4acMbie IpyU epepadoTke HeTH B

He(pTEeXUMHUUYECKOW  MPOMBINUICHHOCTH. TepMmuueckuit  KpekuHr. KaraauTudeckuid
pudopmunr. ['a3oBbiit pudopmunr. [IpousBoacTBa Ha OCHOBE 3TWUJICHA W TMPOMHIICHA.
Mexanu3m cBOOOIHOPaIUKaIbHON OJUMEPU3ALIIH.

5) Aunkensl u queHbl. CTpoeHHE ABOMHON CBsI3U. XUMHUYECKUE CBOMCTBA. Peakiinu 31eKTpo-
GUIBHOTO U paguKaIbHOro npucoearnHeHus. CriocoObl MOTyYeHHUS.

6) CrpoeHHe apoMaTUYECKUX COeMHEHH. B3anMHoe BiMsiHEE aTOMOB B MOJICKYJIaX apOMaTH-
YECKUX COeIMHEHUHN. DIeKTpodUIbHOE U HYKJICOPHUIbHOE 3aMeIlleHHE B apOMaTHUYECKOM

psny.

7) T'ajgoreHOnmpoM3BOAHBIC YIIICBOAOPOIOB.

8) Cnuptsl u penonsl. [Ipocteie 3¢upsl.

9) KapOGoHoBsie kuciotsl. CTpOCHHE U PEaKIMOHHASI CIOCOOHOCTh. XUMHYECKUE CBOMCTBA U
cniocoOsI noydenus. CnoxxHod(pupHas KOHACH AL

3.4.2. JJabopaTopHbI€ 3aHATUS

Vka3zviearomesa memvl 3auamuil ¢ nepeyrem 1abopamopusix pabom.

Tema 2. Texnuka Oe3omacHOCTH MpHu paboOTe B XMMUYECKO# Jtaboparopuu. JlaboparopHas
nocyna
Jlabopamopnas paboma Ne 1 «Ilpasuna 6e3onacnocmu npu pabome 6 1abopamopuu oowert Xumuu.

Dnemenmbl mexHUKU 1a00pamopHsix padbom
Jlabopamopnas paboma Ne 2 «Cnocodvl ouucmku opeaHu4eckux eujecmay.

Tema 3.1. Ankansl
Jlabopamopnas paboma Ne 3 «Cnocobvl nonyuenus u XumuyecKue CEOUCMBA HACHIUEHHBIX
V2ne6000p0008y»

Tema 4.1. AnKkeHBI U aJIKaJUEHBI
Jlabopamopnasa paboma Ne 4 «Cnocodvl nomyuenus u Xumudeckue cC80UCMBA HEHACLIUeHHBIX
Y2ne8000p0008 (ankeHvl)»

Tema 4.2. AnkuHbl
Jlabopamopnas paboma Ne 5 «Cnocodvl nomyuenus u Xumudeckue C80UCMBA HEHACLIUeHHBIX
V2ne6000p0008 (ANKUHbL)»

Tema 5. Apensl
Jlabopamopnas paboma Ne 6 «Benzon u e2co 2omonocuy

Tema 7.1. CriupTsl ¥ peHOIBI
Jlabopamopnas paboma Ne T « Cnupmoiy
Jlabopamopnas paboma Ne 8 « Denonvl»

Tema 7.2. Anbieruipl U KETOHBI
Jlabopamopnas paboma Ne 9 «Kapbonunvhsie coeouHenussy

Tewma 7.3. KapOOHOBBIE KHCITOTHI
Jlabopamopnas paboma Ne 10 «Duzuueckue u xumuyeckue c80UCMBA HACHIUEHHBIX KAPOOHOBLIX
KUCTIOM»
Jlabopamopnas paboma Ne 11 « DynkyuonanvHvie npoussoonvie KapOOHOBLIX KUCIOM)
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3.4  TemaTuka KypcoBBIX NPOEKTOB (KYPCOBBIX padoT)
He npenycmotpeHo.

4, Y4yeOHO-MeTOAMYecKOEe M HHPOPMALIMOHHOE 00ecTiedeHue
4.1  OcHoBHas JuTepaTypa

1. O.A. Kotsixona, JI.B. Jlonmakos, A.B. MatBeeB. Oprannyeckas u OMOOpraHu4YecKasi XH-
MUS: yuebHoe nocobue: B 3 q.
Yactp 1: HomeHknatypa U TeOpeTUYECKHUE OCHOBBI PEAKIIMOHHOM CIIOCOOHOCTH OpraHuye-
CKHMX coenmHeHuit. YrieBonopoabl. /M.: Mockosckwuii [Tomurex, 2019. — 208 c. (ISBN 978-
5-2760-2561-2).

2. 0O.A. KortsixoBa, /[.B. Jlonmakos, A.B. MarBeeB. Opranudeckass 1 OMoOpraHuyecKasi Xu-
Mus: yaeOHoe mocooue: B 3 4. Yacte 2: Kucnopoacoaepskamme coequnenus. TexcToBoe
anekTponHoe u3nanue/ M.: MockoBckuit [Tomutex, 2021 (ISBN 978-5-2760-2561-2).

3. Kpamep, C.M. Opranuueckas xumus. YriaeBogopoabl: yuedHoe nocodue / C.M. Kpamep,
N.B. ApramonoBa, E.b. T'omyHoB. — MockBa: MockoBckuii [Tomurex, 2023. — 1 CD-R. —
3arin. ¢ TUTyN. 9KpaHa. — Tekct: anekTpoHHbd. ISBN 978-5-2760-2817-0.

4.2  JlonoJHUTEJIbHAs JIUTEpaTypa

1.bagae @.3. Opranudeckas xumus: yuyeOHOo-meToauueckoe nocobue / @.3. banaes, A.X.
Xatipu; otB. pen. H.II. Ctykanosa - M.: MI'Y, 2007 — 112 c.

2.1Banos B.I'., 'opnenko B.A., I'eBa O.H. Oprannueckas xumus. MockBa: MactepctBo, 2003.
— 620 c. 2. FOposckas M.A., Kypkun A.B. OcHoBbI oprannueckoi xumuu. MockBa: bunom.
Jlaboparopus 3nanuii, 2020. — 239 c. 3. TpaBenb B.®. Oprannueckas xumus. T. 1. M.: UKL
"Akanemknura", 2015 —727 c. 4. Opranukym B 2-x T. (iep. ¢ uem.), T. 1 —4-e u3z., Mocksa:
Mup, 2008 — 504 c. 5. 3bix H.B., benornazkuna E.K. «ApomMaTH4HOCTE U apOMaTHYECKHE
yraeBoaopoas», Mocksa: MI'Y, 2001. — 49 c.

4.3  DaeKkTpoHHBIe 00pa3oBaTe/ibHbIE PeCypPChl
HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMUYECKHUE MaTepHajbl B 3JIEKTPOHHOM BHJE,

Ipe/CTaBIeHHbIE Ha caiite Mocnonurexa
(https://mospolytech.ru/obuchauschimsya/biblioteka/», a Takxke Kypc «OpraHudeckast
xumus» https://online.mospolytech.ru/course/view.php?id=11074.

S. MarepnanbHO-TeXHH4YECKOe o0ecnedyeHue

Crnenanu3upoBaHHble yueOHble TabopaTopun kadenpsl «Xumbuorex» ayn. [TK-511, TIK-
433, TIK-411, I1IK-526, I1IK-528, ocHaIlCHEI:

-  MyYJIbTUMEIUNHON YCTAHOBKOW: COBPEMEHHBIE CpEICTBA BOCIPOMU3BENCHHUS U
BU3yaJIHM3alluy JI000M BHJIE0O U ayauo HHGOpMaluu, MOJYyYEHUS U MepeAadd dSJIEKTPOHHBIX
JIOKYMEHTOB, COCTOSIIIINE U3: MYJbTUMEAUIHOTO TPOEKTOPA, aBBTOMATHU3UPOBAHHOTO TPOEKIIMOHHOTO
9KpaHa, MEePCOHAIBHOTO KOMIbIOTEpa ¢ wuHTepdericamu noakmoueHus: USB, audio, VGA.
ITpenogaBaTens UMEET BO3MOKHOCTD JIETKO YIIPABIIATH BCEM CUCTEMOM, YTO MO3BOJIET MPOBOJIUTH
JIEKIMU U JTabopaTopHbIE paboThl 00YYarOMUXCsl B YJOOHON M JOCTYIHOM /It HUX opme

- XMMHYECKOM TMOoCyIoH M npubopaMu Ajs BBINOJHEHUS JabOpaTOPHBIX pPaboT:
AIIEKTPOHHBIE AHAJTUTUYECKHE BEChl, BBITSKHBbIC INKAa(bl, BOAOCTPYHHbIE HACOCHI, MarHUTHBIE


https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=11074

13

MENIAJIKU C HAarpeBOM, AJIEKTPUYECKUE IUIUTKH, CTEKJISIHHAs TEPMOCTOWKas Mocyaa Ha Hnuindax,
TOpPENIKH  CIUPTOBBIE, TEPMOMETPBI, AapEOMETPhl, AaBTOMATUYECKUE IHUIETKU-T03aTOPhl C
HAKOHEYHHUKaMH.

6. MeToanyeckue peKoMeH AU
6.1 MeTtoauueckue peKOMeH/ AN sl PernoaaBaTesisi 0 OPraHu3aluu 00ydeHHsI

Mertoauka TpenojaBaHus —JIUCHHMIUIMHBL «OpraHuveckas XuUMEs» W pealu3anus
KOMIICTCHTHOCTHOI'O IOAXOJa B H3JIOKCHHU W BOCIPUATHU MATCpUaia HIpCAyCMaTpuBacT
UCIIOJIb30BaHUE CJICNYIOIINX AaKTUBHBIX M WHTCPAKTUBHBIX (OPM TPOBEACHUS TPYIIIOBBIX,
VHJVBHIyaJIbHBIX, Ay JUTOPHBIX U BHEAY IUTOPHBIX 3aHATHI:

- YTEHUE JICKIIMH C UCIIOJIb30BaHUEM UHTEPAKTHBHBIX CPEJICTB HATJISAHOCTH (TIPE3CHTAIUH,
BUJCO(PUIIBMBI C IEMOHCTpALIMENH XUMUUECKOTO SKCIIEPUMEHTA);

- BBINIOJIHGHUE CTYJCHTaMU WHIUBHIYaJIbHBIX CaMOCTOSTEIBLHBIX paboT W  paboT
71a60paTOPHOTO MPAKTUKYMA.

[IpenycMoTpeHa BO3MOXKHOCTh HMCIIOJIB30BaHHS JICKTPOHHOTO OOYUYCHHS, TUCTAHIIMOHHBIX
oOpasoBarenbHbIX TexHoJorui. Bee martepuansr pazmematorcs B CJJO Mockosckoro I[loauTexa
(https://online.mospolytech.ru).

6.2 MeTtoauyeckue yKazaHus AJsl 00y4arolUXCs 110 OCBOEHUIO THCIUIIHHbI

B mporiecce 00y4ueHUsT HCIIONB3YIOTCS CISAYIONINE OIEHOYHBIC (POPMBI CaMOCTOSTEIHHON
paboThI CTYJIEHTOB, OLICHOYHBIC CPEACTBA TEKYIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUYHBIX
aTTeCTallui:

1) KOHTPOJIBHBIC BOIIPOCHI,

2) OJITOTOBKA U 3aIMTa J1a00paTOPHBIX PadoT,

3) TecToBbIe 3aaaHus B cucteMe LMS.

[To pesynbraraM BBHITIOJHEHUS WHIWBHIYATBHBIX CAMOCTOSTEIBHBIX PabOT, MPOBEPSIEMBIX
mpernojaBaTeNieM, BBIIONHEHUS W 3alIUTHl  BceX JabOpaTOpHBIX paboT, MPOXOXKICHUSI
MIPOMEXKYTOYHBIX TECTOB B cucTteMe LMS cTyneHTy BBICTaBISIETCS OTMETKA 32 IK3aMEH.

7. MoH/1 OLIECHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISA M OLICHUBAHHUS Pe3y/IbTATOB 00yYeHHs

dDopMa UTOrOBOM aTTECTAIMHU: IK3AMEH

WtoroBas arrectauus oOyyaromuxcs B (opMe 3K3aMeHa IMPOBOIUTCS MO HK3aMEHAIIMOHHBIM
o6uneram nu60 urorooro tectupoBanus B CO. OueHka cTeneHH IOCTHKEHUS 00ydaroUMMHCS
IUTAHUPYEMBIX Pe3yJbTaTOB OOY4YeHMs 110 AMCLUUIUIMHE MPOBOJHUTCS IMpPErojaBaTesieM, BeIylUM
3aHATHS M0 AUCIUTUTNHE METOIOM SKCIIEPTHON OIleHKH. [10 HToramM mpoMeXyTOYHOH aTTeCTaIliy 110
JVCIUIUIMHE  BBICTaBISETCA OICHKA «OTIMYHO», «XOPOIIO», «YIOBIETBOPUTEIBHO»  HIIH
«HEYIOBJIETBOPHUTEIIEHO.

K uTOroBoii arrecTanmuu IOMYCKAIOTCS TOJIBKO CTYACHTHI, BBITOJHHUBIINE BCE BHJBI yUEOHOM
paboThl, TpPeAyCMOTpEeHHBbIe pabodel mporpaMMoil mo aucuuiuiuHe «OpraHudeckas XUMUS
(KOHTpOJIbHBIE Pa0OTHI, 3aIIMTa Ja00PATOPHBIX PadOT).



14

7.2  lllkajga u KPpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHU sl

HMIxana
OLICHUBAHUSA

Onucanune

OTJINYHO

CTyneHT AeMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUM, YMEHUH,
HABBIKOB TMPUBEJECHHBIM B TabmuIax I[oOKas3aTeneid, omnepupyer
MPUOOPETEHHBIMU 3HAHUAMHU, YMEHUSIMH, HABbIKAMHU, NPUMEHSET HX B
CUTYalIUAX MOBBIIIEHHON ci10XHOCTU. [Ipy 3TOM MOTYyT OBITH HOMYIIEHBI
HE3HAYUTEJbHbIE HETOYHOCTH IIPU NIEPEHOCE 3HAHUN U YMEHUH Ha HOBBIE,
HECTaHJapTHBIC CUTYyal1H.

Xopomo

CTyneHT JNEeMOHCTpUPYET 4YacTMYHOE COOTBETCTBUE 3HAHMIA,
YMEHHUH, HaBBIKOB IPUBEICHHBIM B TaOIMLAX I[OKa3aTelled, onepupyer
IpUOOPETEHHBIMU 3HAHUSAMM, YMEHHUSIMU, HAaBBIKAMU, OJJHAKO HE MOXKET UX
IPUMEHSTh B CUTyal[UsIX TIOBBIILIEHHOM CJI0KHOCTHU. [Ipu 3TOM MOTYT OBITH
JIOTTyIIEHbl HE3HAYMTEIbHbIE OMIMOKHA, HETOYHOCTH, 3aTPYJHEHUS TIPH
AQHAJIUTUYECKUX OINEpalHsX, INEPEeHOCE 3HAHMM M YMEHHMM Ha HOBBIE,
HECTaHJApPTHBIC CUTYyalLUH.

VY nosnerBopurein
BHO

CryneHT HE B TOJHOM OOBEME JIEMOHCTPUPYET COOTBETCTBHUE
3HaHWI, yMEHUW, HABBIKOB IPUBEICHHBIM B TaOJUIAX IOKa3aTeseH,
OTNepUpPyeT MPUOOPETEHHBIMHU 3HAHUSIMHU, YMEHUSIMU, HaBbIKAMH, OJIHAKO
WCIIBITHIBAET 3HAYMTEIbHBIC 3aTPYIHEHUS MPHU UX MPUMEHEHUU B HOBBIX
CUTyallMsiX, HE MOXET HMX NPUMEHATh B CUTyaUUsX [OBBILIEHHOU
CIIO’KHOCTH.

Heynosnersopur
€JIbHO

CTyneHT [EeMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUU,
YMEHH, HABBIKOB MPUBEJCHHBIM B TaOJIHIIAX MMOKA3aTENeH, TOMYyCKAIOTCS
3HAYUTENbHbIE OINUOKH, TPOSIBISIETCS OTCYTCTBHE 3HAHUU, YMEHH,
HaBBIKOB M0 psly MOKa3aTejed, CTYJAEHT HUCIHBITHIBAET 3HAUYUTEIbHBIE
3aTpyAHEHUS IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU ITPH UX IIEPEHOCE
Ha HOBBIE CUTYallUH.

7.3 OueHovHble cpeacTBa

Haumenosanue [IpencraBnenue

No OLIEHOYHOTO Kpartkast xapakTepuctruka O1eHOYHOTO OLICHOUHOTO CPe/ICTBa

OoC cpelcTBa CpeacTsa B ®OC
Cpenctso JUISL CaMOCTOSITEIbHOU

Jomarusst KoMmuekt nomaniamx
MpOpadOTKM W YCBOCHHSI  TOJYyYEHHBIX
1 |xonTponbHas paboTa . KOHTPOJIbHBIX paboT 1Mo
BHAHWI JIs1 pEIIeHUs 3a/1a4 ONPEAEIIEHHOTO
(AK/P) BapuaHTaM

THUIA IO TEME WUJIN pa3zieny
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2 KonTponbHas pabota (CPeACTBO  NPOBEPKH  yMEHMIi IPHMCHATE KoMIuIeKT KOHTPOJIbHBIX
(K/P) MOJTy4eHHBIC 3HAHWS JUISl pPEIICHHS 3a/aa4 paboT 10 BAPUAHTAM
OIPE/ICIICHHOrO THIIA TI0 TEME WIIK Pa3Jieiy
CpencTBO KOHTPOJISL YCBOGHHS Y4YEOHOTO
(TEOPETUIECKOTO u MIPaKTUYECKOTO)
MaTepuaa, H3y4eHHOTO B XOJI¢ MOATOTOBKU Bormpocsr mo
3amura M TMPOBEJCHUS JIA0OPATOPHBIX padoOT o TeMam/paszeiiaM
3 |mabopaTopHBIX pabOT COOTBETCTBYIOLIMM  TeMaM  (pa3jiesiam) IHACIUAIUINHEL,
(3JD) muctuIInHbl. OpraHu30BaHO Kak ydeOHOe M3YYECHHBIM B X0JI€
BaHATHE B BHJIE cobecenoBanusi | J1ab0OpaTOpHBIX PabOT
[earorndecKoro paboTHHKA c
00yJaroIUMUCS
CpeACTBO  UTOrOBOM  OIIGHKH  CTEICHHU
DK3aMeHalMOHHAs |[TOCTHXKEHUS 00YUarOIUMHCS IJIAHUPYEMBIX Komriexr
5 pabota (uTOoroBas [pe3yJbTaTOB OOYYCHHUS MO JUCIUIUIMHE Ha 9K3aMCHAIIMOHHBIX
arrectauus) (OP) |ocHOBe NHMCHMEHHON — DK3aMEHAIMOHHOMN OnJIeTOB
paboTHI

7.3.1. Tekymuii KOHTPOJIb

BapuaHThl TOManTHUX KOHTPOJILHBIX paboT
JlomamiHee 3aganue 1. Beenenue. IlpenejnbHbIe YIriieBOI0OPOIbI

!Bce opeanuyeckue coeounerus 00I4CHblL Oblimb Ha36aHbl!

1. OnumnTe cXeMaTUYeCKH U C TIOMOIIBIO ANEKTPOHHOU (OPMYIIbI 3JIEKTPOHHOE CTPOEHUE
aromoB crenyronux anemenTos: O, Cl, H, Ne. YkaxuTe 4iciio BaICHTHBIX 3JICKTPOHOB STHX aTOMOB.

2. VkaxuTe THI THOpUAN3alMK BCEX aTOMOB MOJIEKYJIbI TporieHa. Hapucyiite ero ctpykrypy
C TeOMETpHUEl pacrooKeHUs OpOUTANIEH.

3. OOGo3HaubTe HNIEKTPOHHBIE AP (EKTh 3aMecTUTeNeil B CIEAYIOIIHUX COECJUHEHUSX:
HPOMTHOHUTPHII, ITaHANb, 2-IPOITUHOBAsI KKCIIOTa, n3onponuiamut, propoenson, HC(O)-CH=CH..

4. CxonbKO KOH(HUI'YpallMOHHBIX M30MEPOB MMeeT rexcan-2,3-nuoi. Hapucyiite (B Buze
npoekiuii duiepa) Bce BO3MOXKHbBIE H30Mepbl U Ha3zoBuTe uX 10 (R,S)-HOMeHKIatype. YKaxure,
KaKHe IMapbl CTEPEOM30MEPOB SIBIISIFOTCS SHAHTUOMEpPAMH, Kakue - JUacTepeoMepaMu, a Kakue —
Mme3zopopmamu?

5. HanmmmTe ypaBHEHHUs CIEAYIOMUX peakiuii: a) 2-0ensmi-1,3-0yraguer u 3TUICH TIpH
HarpeBaHuu; 0) TPOIYKT PEaKIMH «a» W BOJOPOJ Ha Hukene. M300pa3ute paBHOBECHE IBYX
KPECIOBUIHBIX KOH(OPMAIUH MPOTyKTa PEAKINH «0» U MPeICKaKUTE, Kakas U3 3TUX KOH(popMaInit
OyneT crabuibHee.

Jomamnee 3aianne 2. ATKeHbl. AJIKHHBI. APEHbI

!Bce opeanuueckue CcoeQUHeHUst Q0JIHCHLL Obimb Ha36aHbL!

1. Hamumure ypaBHEHHs CHEAYIOMUX peaknuil. B ciaydae oOpa3oBaHUs HECKOIBKHUX
MIPOIYKTOB PEAKIINH YKAKUTE, KAKWE U3 HUX OCHOBHBIC, a KaKue TTOOOYHBIE:

a) KaKue aJIKeHbI TOJTyvarcs MpH: 1) B3anMOIEHCTBUY IMHKOBOW MBUTH ¢ 4-m30mponui-1,2-
JTUXJIOPITUKIIOTEKCAaHOM; 2) aeruaparanuu 1,2-muMeTnia-1-1uKIoneHTanoa; 3) 1eCTBUN HATPHS B
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KUIKOM amMMHuake Ha |-peHnn-2-neHTuH (YKaXuTe KOHQPUTYpAIMI0 MPOAYKTa peakiuu);, 4)
B3aMMOJICHCTBUH 3-OpOM-2-METUJITICHTaHa C TPET-OyTUIIATOM Kallusl B TPET-0yTUIIOBOM CIIUPTE MPH
HarpeBaHuu. B nociennem cirydae 000CHYHTE perHOHaINPaBI€HHOCTb PEaKInu;

0) momyuure 1o peakuu Buttura 1-pennn-2-0yTeH; HanUIIUTE ero PEaKIfio C HAYKCYCHON
KUCJIOTOW U MOCJIETYOIIMI THAPOIU3 MOJYYEHHOTO IPOAYKTA;

2. HanmmumTe ypaBHEHHS CleylomMx peakuuid. B ciaydae oOpa3oBaHHMS HECKOJIBKHX
IPOJIYKTOB PEAKIIMU YKAKUTE, KAKHUE U3 HUX OCHOBHBIE, a KaKHe TOOOYHBIE:

a) moayuute 3-meTwi-1-0ytuH u3: 1) 1-6pom-3-metmnOyrana; 2) 3-MeTunOyTaHas;

0) U3 aleTHIIeHa U IPYTruX HeOOXOUMBIX PEareHTOB MOMyduTe 2,5-TMMeTHI-3-TeKCUH;

3. Hanumure ypaBHeHus cieayrommx peakuuid. B cioydae oOpa3oBaHMsl HECKOJIBKHX
MPOJYKTOB PEAKIUU YKaKUTE, KAKWe U3 HUX OCHOBHBIE, a KaKue M0OOYHbIE:

a) peakuus 1-anerni-3-3THIOCH301a C aManbraMoi IIMHKA B COJISTHOM KUCIIOTE,

0) peakmust M-OpOMMETOKCHMOEH30JIa W AaUETHIXJIOPHAAa B TPUCYTCTBHH TPUXJIIOPHIA
QITIOMUHUS,

B) B3aMMOJEHCTBUE TONTyOI1a ¢ porieHoM B pucyTcTBrH H2SO4;

Jomamnee 3axanue 3. I'asioreHnpon3soanbie. Cimprel

!Bce opecaHu4ecKue coeounenus 00JICHbL Obimb HA36aHbL!

1. Hanummure ypaBHeHUs ciefyroummx peakuuid. B ciaydae oOpa3oBaHMs HECKOJIBKHX
IPOAYKTOB PEAKIIUU YKAKUTE, KAKUE U3 HUX OCHOBHbBIE, a KAKHE ITOOOYHBbIE:

a) 1) poroxummueckoe TOIIyona; 2) Moxy4eHue M-0poMOeH30ICyIb(POKUCIOTH U3 OEH3071a;
3) w3 npomaHans  moiydyutre  l-mpomuMH  Yepe3  00pa3oBaHHME ~ COOTBETCTBYIOIICTO
JIUTAJIOTeHIIPOU3BOAHOTO; 4) peakuus raunepuHa (1,2,3-nmponaHTpuroina) ¢ THOHWUIXJIOPUIOM; 5)
NoJIydyeHue 2-0OpoMmponana 1o peakiiuy XyHCJIUKKepa.

0) pacroI0KUTE COETUHEHUS B ITOPSI/IKE YBETUUEHUS pEaKLIHOHHON CITIOCOOHOCTH B peaKIIUiIX
Sn2: 2-xn0p-2-MeTunOyTaH, 1-xyoprneHtaH, 2-ona-2-metminOytaH. OTBer oOocHyire. Hanummre
peakuuu 1-xjmopnenrana c: 1) cepoBoioposioM (1 3kB.); 2) BOJHBIM pacTBOPOM THAPOKCHIA HATPUS;
3) MoauIOM Kanus B alleTOHe; 4) 3TUJIATOM HaTpus B 9TaHOJIE IIPU HArPEBaHUU; 5) METAJUTMYECKUM
HaTpHUEM.

2. HanmmumTe ypaBHEHHS CIEyIONMX peaknwid. B cimydae oOpa3oBaHHS HECKOJIBKHUX
MPOJYKTOB PEaKUU YKaKUTE, KaKue U3 HUX OCHOBHBIE, a KaKKie M0OOYHbIE:

a) 1) obpadoTtka 1,4-muOpomM-2-MeTHIIOyTaHa BOJIHBIM PACTBOPOM IIENOUH; 2) THApATALIUS 2-
METHJI-2-TIEHTeHa; 3) BOCCTAHOBJICHHE 2-OyTaHalsl IHAHOOPTUAPUAOM HATpus; 4) moilydeHue 2-
MeTUJI-2-0yTaHoJIa U3 COOTBETCTBYIOIIETO CI0KHOT0 3(Hpa ¢ UCIOIb30BaHNEM peakTuBa [ puHbspa;
5) nonydenue genona u3 6eHzouna; 6) a-HapToa U3 1-HadTanuHCYIBPOKUCIOTH; 7) nodydyeHue 1,2-
OyTtannuona u3 1-0yTeHa 3a 0JIHy CTa/IUIO.

6) CpaBHMTE KHUCIIOTHBIE CBOWMCTBA CIEAYIOIIMX COEAMHEHWH: LUKIOrekcanon, 1,2-
UKJIOT€KCaHNOM,  n-Kpe3oJ, n-HuTpodeHon. Hamummre  ypaBHeHus  peakuuit  1,2-
IUKJIOTeKCaHuoa ¢: 1) MeTaJuIMuecCKUM HaTpHueM; 2) XJOpaHTUIPHUIOM OyTaHOBOM KHUCIOTHI B
MPUCYTCTBUM TPUITUIIAMUHA; 3) STHIXJIOPUIOMOM (2 3KB.) B IPUCYTCTBUM TUJIPOKCHUA HATPUS; S5)
METaHOJIOM B MPUCYTCTBUU CEPHOM KUCIIOTHI; 6) Tpubpomuom ¢ocdopa.

JlomamHee 3agague 4. KapoonujabHbIe coeqnHenus. KapO0oHOBbLIe KHCI0ThI

!Bce opeanuueckue COCOUHEHUSL QONHCHBL OblMb HA36AHbL!

1. Hanumure ypaBHEeHus cileqylomux peakiuil. B ciyuae o0pa3oBaHHMs HECKOIBKHX
IPOJYKTOB PEAKIINU YKAKUTE, KAaKUE U3 HUX OCHOBHBIE, a KaKhe TOOOYHbIE:
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a) 1) rugparamus neHT-2-eH-4-UHA B PUCYTCTBUU CyJib(aTa pTyTH, HAMKIINUTE ypaBHECHUE
KETO-CHOJIBHOM TayTOMEPUH MPOAYKTA; 2) MOyYUTe 3-TICHTAHOH Ha OCHOBE alleTOYKCYCHOTO (Hpa;
3) O030HONHM30M COOTBETCTBYIOLIETO JAHMEHA moiydute cMmech (1:1:1) mpomanams, staHans |
rimokcans; 4) U3 COOTBETCTBYIOIIETO CHHPTA MOJYYHTE O-TONYMJIOBBIM ajubAETHI; 5) MOIyduTe
KPOTOHOBBIN aJIbJIETH/I U3 alleTaIbJIeTHa; 6) OCYIIECTBUTE IPEBPALICHHE KYMOJ — alleTOH.

6) Pacmonoxure B psAI MO YBEIMYCHHIO PEAKIIMOHHOM CIIOCOOHOCTH B PEAKIMAX
HYKJICO(pUIIBHOTO MPUCOEANHEHHS: TPONaHallb, dTaHalb, alleTOH, alleTOPeHOH (OTBET OOOCHYHTE).
Hamumure ypaBHeHus peakiuii amnerodpenona: 1) ¢ w-OytwiamumHOM; 2) #HomodopmHOE
pacmieruienne; 3) ¢ TuodeHosoM; 4) ¢ OCH3aIbACTUIOM B TMPUCYTCTBUHU IMIENOYH; 5) peaKims
«cepebpsHoro 3epKanay. Hanuwume mexanusmol peaxyuil 2), 3), 4).

2. Hamummre ypaBHEHHs CIEOyIOIUX peaknuidi. B ciydae oOpa3oBaHHS HECKOJIBKHX
IPOJIYKTOB PEAKIINU YKAKUTE, KAKHUE U3 HUX OCHOBHBIE, a KaKHe TOOOYHBIE:

a) 1) okucnenue 2-mMeTHUI-3-TEKCEHa TUXPOMATOM KajHs NPH HAarpeBaHUM; 2) TIOJHBIHI
THJIPOJIA3 IPONTMOHUTPHIIA B TIPUCYTCTBUH IIENOYH; TPOAYKT THAPOIIN3A STEPUPUIUPYHTE ITAHOIOM
B KHCION cpene (manuwume mexanuzm); 3) peakiuss AMOKCHAa yriaepona ¢ (4-metwmi-1-
NICHTUJI)MarHUHOPOMHUIOM U TIOCIEIYIOIIee MOAKUCICHHE; 4) MOoydeHue OCH30MHON KUCIIOTHI U3
TOJIyOJIa; 5) IMOJIy4eHHE KPOTOHOBOW KHCIIOTHI M3 MACJISIHOM KHUCIIOTHI; 6) M3 JUITHIMAlIOHATa
noiy4ute 1,6-reKCaHIHOBYIO KHCIIOTY.

6) Pacnonoxute B psl MO YBETUYEHHUIO CKOPOCTH PEAKIMU C JTAaHOJIOM: OyTWIaIeTar,
YKCYCHYIO  KHCJOTYy, NpONHOHWUIXJopua  (oTBeT  oOocHyiTe). Hamummure — peakuuu
nponuoHuixiopuaa: 1) ¢ aumsonponuwiaMuHoM (u30.) (Hanuwume mexanHuzm), TOITYYCHHBIN

IPOAYKT THIPOIU3YHTE; 2) IMEIOYHON TUAPONIN3; MPOIYKT 00padboTaiite 6poMOM B MPUCYTCTBHU
KaTaJTUTHYECKUX KOJIUYEeCTB KpacHOro Qochopa (ranuwume mexanusm); 3) ¢ HATPUEBOH COJBIO

areToykcycHoro a¢upa; 4) ¢ #-OyTaHOJIOM B MPUCYTCTBUHM TMHUPHUANHA; 5) C aleTaToM HaTpHs;
MONyYeHHBIM TMPOMYKT oOpabotaiite muu3onpommiamugom Jnutus (LDA), a 3atrem -
ANETUIIXJIOPHUIOM.

BapuaHTbl KOHTPOJIBHBIX PabOT
KonTpoabHnas padora 1. Beenenue. IlpeaeabHbie yIiieBoa0pOAbI

!Bce opeanuyeckue coeounerus 00I4CHblL Oblimb Ha36aHbL!

1. OO6o3HaubTe OHNEKTPOHHBIE JP(DEKTHI 3aMECTHUTENEH B CICAYIONIMX COCAMHEHUSX:
STWUTMTUH, BUHWIOCH30J, aTIbHBIA KaTtuoH, HUTpoOytaH, CH>=CH-N(CHz)2, 3-xmop-2-
IpONeHalb.

2. Ykaxute (¢ 000CHOBaHMEM), B KaKyl CTOPOHY OyJeT CMELIEHO KHCIOTHO-OCHOBHOE
paBHOBECHE IS CIIEAYIOIEeH peakLnu:

CH3C(O)NH:z + NaNH2 = CH3C(O)NHNa + NHa.

3. Harmmmmre ypaBHEHHsI COOTBETCTBYIOIIMX peaknuii. B ciryuae oOpa3oBaHUsT HECKOIBKHUX
MPOJIYKTOB PEAKIINU YKAKUTE, KaKHe U3 HUX OCHOBHBIC, a KaKHe TTOOOYHBIE:

a) MOJy4yHTe 2-MeTUIOyTaH U3 AIKUHA;

6) ¢oroxumuueckoe Cynb(hOXIOpUpOBaHUE 2-MeTWIOyTaHa; OOOCHYHTE CTPYKTYpy
OCHOBHOTO TIPOJYKTa pEaKIUH, HCXOAS W3 CTAOMIBHOCTH COOTBETCTBYIOIIMX YIJIEPOIHBIX
pauKaios;

0) 2-u3onponmi-1,3-0yTaareH v STHIICH IPH HaTPEBaHUU;

KoHTpoJbHas padora 2. AJIKeHbI. AJIKMHbI. APEHBI

!Bce opeanuueckue COeOUHeHUsl Q0JIICHbL Oblmb HA36aHbL!
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Hanummre ypaBHeHus clieAyOMUX peakiuil. B cirydae o6pa3oBaHus HECKOIBKUX MPOIYKTOB
peaKuu YKaKUTe, Kakue U3 HUX OCHOBHBIE, a KaKHe MOOOYHbIE:

a) peakuus 3-meTui-2-OyTaHojda ¢ KOHIl. CEpPHOM KHUCIIOTOW; B3aMMOJECICTBHE OCHOBHOI'O
MPOJIYKTA C HATYKCYCHOM KUCJIOTOM C MOCAEAYIOIMNUM THIPOIU30M MOITYYEHHOTO IPOIYKTA;

0) meruaporajoreHupoBaHue 3-OpoM-2-MeTHIITNICHTaHa B PUCYTCTBUU TUPOKCUIA HATPHS B
STUJIIOBOM CIIUPTE;

B) JICHCTBUE HATPHS B KHJIKOM aMMHAaKe Ha 2-METHII-3-TeKCUH (YKaKUTE KOH(PUTYPALIUIO
MPOJYKTa PEaKIum);

T') IPEAJIOKUTE CXEMY MOJIydeHus 2,3-1MMeTuI0yTaHa U3 MporeHa.

1) U3 alleTHJICHA U IPYTUX HEOOXOUMBIX PEareHTOB MOJYyYUTEe BUHUIALETHIICH U HAITUIIUTE
€ro peakIIMIo C BOJOW B MIPUCYTCTBUU alleTaTa pTyTH U CEPHON KUCIIOTHI,

€) IeHCTBIE METaJNIMYECKOTO HATPHUS Ha cMeCh 3-XJ1op-1-mponeHa u XJIopOeH301a;

KontpoabHas padora 3. 'ajiorennpousBoanbie. CimpThl

!Bce opeanuueckue coeounernus 0014CHblL Oblimb Ha36aHbl!

1. Hamumure ypaBHEHHUs CHEAYIOMUX peakinuil. B ciayuae oOpa3oBaHus HECKOIBKHUX
MPOIYKTOB PEAKIIUU YKKUTE, KAaKWe U3 HUX OCHOBHBIE, a KaKKe MOOOYHbIE:

a) MoJiy4eHue 2-0poMmporiaHa o peakiuu XyHCAUKKepa;

(CHz),CO™ + CHyl 20C
6) (CH3)sCOH

YKaXHUTE U 000CHYWTE MEXaHNU3M 00pa30BaHMsI OCHOBHOTO U TIOOOYHOTO(-bIX ) TPOAYKTa(-0B)
JTAaHHOW pEaKLINH;

B) BOCCTaHOBJICHUE STHIJIOBOTO d(Hpa 2-METUIINPOIIAHOBOM KUCIOTHI /IO CIIHPTA;

r) noiaydyenue 3-¢peHmin-1-nponaHona U3 COOTBETCTBYIOUIETO OKCHpPaHa C UCIIOJIb30BAaHUEM
peaktuBa I'puHbspa;

1) CUHTE3 4-THIPOKCUTOIYO0JIa U3 4-METUIIaHUIINHA;

€) peakuus 3-MeTua-2-0yTraHosna ¢ STUIOPOMUIOM B IPUCYTCTBUH IIETOUH;

2. Pacnonoxure coeluHEHHMs B TOpPsJAKE YMEHBIIEHHS PEAKLIHOHHOW CIIOCOOHOCTH B
PEaKIHsIX HyKJICO(PHIFHOTO 3aMEeIeHHUS 10 MeXaHu3My Sn1: Brop-OyTumifoan, BTOp-Oy THIIOpOMHT,
BrOp-OyTMiXJOpuA. OtBer ob6ocHyite. W3 Brop-OyTminOpoMuga mOJydyWTE HUTpUT —2-
METHIIOYTaHOBOM KUCIIOTHI.

3. Hanummure ¢GopmMyasl MPOMEXKYTOYHBIX M KOHEYHBIX BEHIECTB, a TAaKXKE PEAKIHUU B

cnez[ylomeﬁ CXEMCE!:
SO_—;H

NaOH NaOH, ©®  HNO,
A B >

C

KonTpoJjanHas padora 4. KapooHuabHbIe coeanuenysi. KapooHoBLIe KHCI0ThI

!Bce opeanuueckue CcoeOunenust Q0JIICHbL Obimb HA36aHbL!

1. Hamumure ypaBHEHHs CHEAYIOMUX peaknuil. B ciaydae oOpa3oBaHUs HECKOIBKHUX
MIPOJIYKTOB PEAKIINH YKAKUTE, KAKWE U3 HUX OCHOBHBIC, 4 KaKue TTOOOYHBIE:

a) MOJy4YnTe METUI(EHUIIKETOH Ha OCHOBE alleTOYKCYCHOTO 3(upa;

0) ompenenuTe CTPYKTYypy ajKeHa, MPH O30HOJIN3€ KOTOPOro TMOJMYYHIIM aleToH U
aneTanbAeTu/I;

B) aJIbJI0NIbHASL KOHCHCALIUS 3-METUI0yTaHAaIS;

T') peaKIusi MaclsIHOTO allbJIeTH 1A C BTOP-OyTriaaMuHOM (130.), a 3aTeM - C BOJIOPOAOM;

1) peakius 4-MeTUI-2-TeKCeHaNsl C HUTPOMETAaHOM B MPUCYTCTBUU IIETOYH;
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€) LIEJIOYHOM TUAPOIN3 alleTaMU/a; MPOAYKT THIPOIN3a 3TepuUuIupyiTe MPONaHOIOM;
2. Pacnonoxute B psiA MO YBEIMYEHHUIO CKOPOCTH PEAKLMU C 3TAHOJOM: XJIOPAHTHIIPH]

OCH30MHOI KUCIIOTHI, 2-METUIIOCH30MHAsT KUCIIOTa, 4-XJI0pOCH30lHAsT KHCIIOTa (OTBET 0OOCHYHTE).
Hanummre peakuuu XJIOpaHTHAPUAA OSH30MHON KHUCIOTHL: 1) ¢ amMmmuakoMm (u30.); TOTyYeHHBIN
IPOAYKT JEeruJIpaTupyure; 2) ¢ HaTpUEBOM COJBIO alleTUIIALIETOHA.

3. Hanummre ¢Gopmysbl MPOMEXYTOYHBIX M KOHEUHBIX BEIECTB, a TAKXKE PEAKIHU U UX

YCJIOBUS B CJIEAYIOUIEN CXEME:

(0] SOCH, CoH
CH-CH,OH A B —

AICI,

Bompocs! k 3auure 1a00paTtopHbIX padoT

Xumuueckue ceouicmea ankanos u YUKIOAIKAHOB:

1. Peakuiuu paguKaaibHOTO 3aMEIICHHUS.

1.1. MexaHu3M peakluy raJoreHupOBaHU.

1.2. CynbdoranorenupoBanue, Cylib(pOOKUCICHHE, HUTPOBAHKUE; COOTHOILIEHHE MPOAYKTOB

3TUX PEaKIUH.

2. Peakuyu OKUCJIEHUS U IETUIPUPOBAHUS.
3. Peakuuu pacKkpbITHsI [IUKJIA [IUKIOATIKAHOB.

Xumuueckue ceoucmea anikeHos:

1. DnexTpodriIbHOE IPUCOSAMHEHHE IO IBOMHON CBSI3H.

1.1. Mexanu3m peaknuid Ade.

1.2. [IpaBuio MapkoBHHUKOBA U €r0 0OOCHOBAHUE C TOUKH 3PEHUS MEXaHHU3MA.
1.3. Peakiuu rajioreHMpOBaHMsI, THAPOTATOT€HUPOBAHMUS, THAPATAIIIH.

2. Peakuuu BocctaHoBneHus u okucnenus (mo I[lpunexaeny, no Baruepy).

Xumuueckue ceoticmea apeHos:

1. DnexTpoduiibHOE 3aMelieHne B 0EH3EIbHOM KOJIBIIE.

1.1. Mexanu3msl peakiuii Se 1 00pa30BaHUs COOTBETCTBYIOLIUX ANEKTPOPUIbHBIX YACTHII.
1.2. Peakuum HHUTpOBaHUS, CyJIb(QHUPOBAHUSA, TalOTCHUPOBAHUS, AIKWIUPOBaHUA MU

aruupoBanus o Opunento-Kpadrey

1.3. Metoasl MOJIYy4YCHU A Kap6OKaTI/IOHOB, MOHATHUC O CKCJICTHBIX IMEPCTPYIIUPOBKAX

KapOOKaTHOHOB.

SE.

1.4. Tunel 3aMecTuTEICH B OCH30IbHOM KOJIBLIC U UX OPUCHTHUPYIOLICC BIIMAHUC HA PCAKIIUN

1.5. CoryacoBanHast M HECOIJIACOBAHHAS! OPUEHTALIHS.
2. Peakuuu raoreHHpoBaHUs B apOMaTUYECKOE IpO U OOKOBYIO LIETIb.
3. Peakuuu okuciieHusI OOKOBBIX IIEIIEH.

Xumuueckue ceolicmea cnupmos u Qenonos:
1. KucnoTHbIe 1 OCHOBHBIC CBOMCTBA.

2. Peakmuu criupToB ¢ 2neKTpodunamu.

2.1. AnkunupoBaHue U allJIMpOBaHUE.

2.2. Peakuu ¢ anbaeruiaMy U KETOHAMU.
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2.3. Peakmust BunibsiMcoHa momyueHus MPOCTHIX YPUPOB.

2.4. Peaknuu Sg B O€H30JIbHOE KOJIBIIO (PEHOJIOB.

3. Peaknuu criupToB ¢ HyKJI€O(DHUIaMH.

3.1. Peakiuu ¢ rajioreHOBOJIOPOIaMHU.

3.2. Peaknuu co cnupTamu.

3.3. Peakmuu ¢ ranorenuaamu dochopa u cepsbl.

4. leruaparaiusi CHUPTOB.

4.1. IlpaBuna 3aiineBa u ['opmana.

4.2. Ilpencrapienne o Mexanu3max peakuuit snumunupoBanus (E1 u E2).
4.3. OKkuclieHUE CIIUPTOB.

Xumuueckue c8oucmea KapOOHUIbHbIX COeOUHEHUIL:

1. KucnotHble cBolCTBa.

2. Kero-eHonbHAs TAyTOMEPHSI.

3. Peaknuu nykiieoduabaoro npucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-uykneodunamu).

3.1. [Tonyyenue ocuoBanuii [ludda.

3.2. AJbI0JILHO-KPOTOHOBASI KOHJICHCAITHA.

4. o-TanoreHupoBaHue TpeNENbHBIX KapOOHWIBHBIX  COCOUHEHHH, TamodopmHOe
pacuieruienne. 5. Peakuuu BOCCTAHOBJICHHS M OKHUCIICHHUS albJETUOB M KETOHOB (peakuus
«cepedpsHOTO 3epKajia» ), BOCCTAHOBUTEIbHOE aMUHUPOBAHUE.

Xumuueckue ceoticmea npedenbHbiX KapOOHOBLIX KUCTIOM U UX NPOUZBOOHBIX!

1. OH- u CH-KHUCTIOTHOCTb.

1.1. KucnotHple CBOMCTBA MaJIOHOBOW KHCJIOTHI M MaJIOHOBOTO 3(upa, MX peaKuu C
AIIEKTPOPHUIAMH.

1.2. AuleToyKCycCHBIH 3(hUp U €ro UCIOIB30BaHNE B CHHTE3€ KapOOHMIBHBIX COSTUHEHH.

2. Peaknuu nykneodunsHoro 3amemntenus (¢ O-, N-, H-, C-nykneodunamun).

2.1. KUCIIOTHBIM U OCHOBHBIN KaTalnu3 peakuuid Sn.

2.2. Ilonyuyenne N-3aMeIIEHHBIX aMUOB, CIOKHBIX 3()UPOB U aHTHAPHUIOB.

3. a-T'anorenupoBanue KapOOHOBBIX KHUCIOT.

7.3.2. IIpomexxyTouHas aTTecTanus

DK3aMEHAIMOHHBIA ONJIeT

/Bce opcarudeckue COeOUHEeHUsL QOJIHCHBL ObIMb HA38aHbL!

!B ciyuae HeckobKux npoo0yKmos8 peakuui VKAicume 0CHOBHbIE U NOOOYHbIE
npooykmboi!

1. 3 anerunena u Apyrux HEOOXOAMMBIX PeareéHTOB MOJIYYUTE MPOIMUH M HANMILINUTE PEaKLUI0 €ro
B3aMMOJIEHCTBUSL € BOAOM B mpucyTcTBuU cyinbgparta pryTu(ll) m cepHoit kuciorsl. Hanumrure
peakuuu TOJYyYEHHOr0 KapOOHWJIBHOTO COEIMHEHUS: a) C THAPOKCHJIAMHUHOM; 0) ajbJosIbHas
KOH/JIEHCaIuSl.

2. VI3 ManoHOBOTro0 3(pupa MoIyduTe NpONaHOBYIO KUCIOTY, HAMUIINTE e€ peakuuu: 1) stepudukanun
IPOMAHOJIOM; TOJIYYE€HHBIH MPOAYKT BOCCTAHOBHUTE ATIOMOTHIPHIIOM JIMTHS; HAIMIIUTE CIIOCO0
MOJTyYEHUsI MPOAYKTa BOCCTAHOBJIEHUS W3 COOTBETCTBYIOIIETO KApOOHUIBHOTO COEIUHEHHUS C
UCIIOJIb30BaHUEM peakTHBa [ puHbsIpa; 2) ¢ THOHWIXIJIOPHIOM; TIOJIY4YE€HHBIM TPOAYKTOM aIMInpyiiTe
2-MeTHITHO(DEH.
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3. U3 O6yrana nomyunte 2-HUTPOOYTaH U HAMTUIIUTE €TO PEAKIIUIO C ATUIIOBBIM d(HUPOM
2-6yrenoBoit kucnotsl B npucytctBur NaOH. IlomydeHHBIH TPOAYKT MOJABEPTHUTE
LIEJIOYHOMY TUPOJIU3Y, & 3aTEM — BOCCTAHOBUTE LIMHKOM B COJIIHOM KHCJIOTE.

4. N3o0pa3ute Bce KOJBYATO-IICTIHBIE pPaBHOBeCHs D-MaHHO3bI (CM. PHCYHOK) H
HanuimuTe e€ ypaBHEHHUs peakuuil: a) ¢ HU30BITKOM S3TUIHoAHMIa B MPUCYTCTBHU
OCHOBaHUs; 0) ¢ OCH3WIOBBIM CITUPTOM B MPUCYTCTBUHU XJIOPOBOJAOPOA.

HO——H




