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1. ]_le.]'IH, 3a/lavYU U IVIAHUPYEMBIC PE3YJIbTAaTbI Oﬁy‘leHI/Iﬂ o ITMCIOMIIJIMHE

Ilens oucyunaunvt cocmoum 6 popmuposanuu u pazeumuu y 00y4arUuxcs TUYHOCMHBIX U
npoghecCUOHANbHBIX Kauecms, No38oNsAuux obecneuums gvinonnenue mpevosanutt ®I'OC BO c
yuemom ocobenHOCmell HAYYHO-00paA308amMeNbHOl  WKOAbl  YHUgepcumema U  aKmyaibHbiX
nompebHocmetl polHKa mpyoda 8 Kaopax ¢ 8blCULUM 00pA308aHUEM 8 COOMEEMCMBUU C HANPABIEeHUEM
NnO020MOBKU.

CHOCOOHOCMU NPUMEHAMb 3HAHUS 3AKOHOMEPHOCMEU OP2AHUYEeCKOt XUMUU NPpU peuleHuu
npogheccuoHanbHbIX 3a0ay, YMeHus NpPOo8OOUMb AHAIU3 U 00pAbOMKY HAYYHO-MEXHUYEeCKOU
uHgopmayuu Ha OCHOBe MeopemudeckKux npeocmasieHull OpeaHudeckou XUMuu, cnocooHocmu
8bl0pamb MemoO OUACHOCMUKU Beuecms U Mamepuanos, YMeHUus NpoeedeHUs CMAHOAPMHbLIX
usmepenuti u 00pabomxu pe3yabmamos IKCnepumMenma,

K ocnoenvim 3a0auam oceoenus oucyuniunvt « Opeanuyeckas Xumusy cieoyem OmHecmu.:

— nojiyyeHue cmyOeHmaMu 3HAHU 00 OCHOBHBIX KIACCAX op2arHudecKux coeduneﬂuﬁ; o

eg3aumonpespayyenubix  opeanudeckKkux eeuiecme, munamu peam;uﬁ, Haubonee  BANCHLIMU

MeXarnuImamu,

—  paszsumue cCnOCOOHOCMU K CAMOCMOAMENbHOU NPODeCcCUOHAIbHOU pabome ¢ XUMUYEeCKUMU
peakmusamu, K dKCHAYAMAYUU COBPEMEHHO20 1aDOPAMOPHO20 000PYO08AHUS U HAYYHBIX
npubopos;

—  paszsumue cnocoOHOCMU U 8bIPAOOMKA NOMPEOHOCIU K CAMOCMOAMENTbHOMY NPUOOPEmeHUI0
SHAHUL NO OP2AHUYECKOU XUMUL.

Ilnanupyemote pesynomamol 00yueHUs: 3aKTIOUAIOMCA POPMUPOBAHUL Y 00YUAIOWe20Cs
CNOCOOHOCMU K U3YYeHUl0, aHAIU3y, UCHOAb308AHUI0 OUONO2UYECKUX O00BEeKmMOo8 U Npoyeccos,
OCHOBbIBASCH HA 3HAHUU 3AKOHO8 U 3aKOHOMEPHOCME MAMeMaAMU4ecKux, huauieckux, Xumuieckux
U OUONO2UYECKUX HAYK U UX 83AUMOCBA3AX.

OOyuenne mo gucuuiuinHe «OpraHuyeckass XHMHUS» HampaBlIeHO Ha (OPMHPOBAHUE
y 00y4aroUMXCsl CASAYIOIINUX KOMIETSHIUI:

Kox 1 HanMeHOBaHHEe KOMITETEHITHIA

NuaukaTopbl 10CTHXKEHUS
KOMIIETeHIIUH

YK-1. CnocobeH ocyuiecTBIsATH
KPUTUYECKUH aHaIM3 M CHHTE3 MH(OPMALIH,

TTOUCK,

MIPHUMCHATH CUCTEMHBIN moaAXOod A1 pCUICHUA
IIOCTABJICHHBIX 3aaa4

NVYK-1.1. AHanusupyeT 3amady, BBIIEISS €€
0a30Bble COCTABIIAIOLINE

NYK-1.2. OcymiecTBisieT MOUCK, KPUTUIESCKH
OILICHMBaeT, 0000I1aeT, CHUCTEeMaTU3UpYyeT U
pamwxupyer uH(popmanuio, Tpedyemyro uis
peLIeHUs TOCTABICHHON 3a/1a4n

NYK-1.3. PaccmarpuBaer u mpejajaraer
panroHaIbHbIe BapHaHThI peLeHus
MIOCTaBJIEHHOM 3a/1a4M, UCIOJIb3Yys CUCTEMHBIH
MOJAXO/A,  KPUTHYECKHM  OLEHHMBAaeT  UX
JIOCTOWHCTBA W HEIOCTATKU

OIIK-1. Cnocoben uzy4arb, ananusuponats, | MOIIK-1.1. YMmeer MIPUMEHSATH

HCIOJIb30BAaTh MEXAHU3Mbl XMMHUYECKUX
peakuuii, IPOUCXOASIINX B TEXHOJIOTUYECKUX
IIpoLeccax U OKpY»KaroIleM MUpE,
OCHOBBIBASICh 3HAHMSIX O CTPOECHHH
BELIECTBA, IPUPOE XUMUUECKOH CBSI3U U

Ha

CBOMCTBax PA3JIMYHBIX KJIACCOB XUMHWYCCKUX
9JIEMECHTOB, COCTMHEHMH, BEIIECTB 1

€CTECTBEHHOHAYYHbIC U XUMHUYECKHE 3HAHHS
IpU PpEHIEHUH TEXHOJIOTHYECKUX 3a1ad |
po6JIeM B SKOJIOTHH.

NOIIK-1.2. Ymeer mnoHUMAaTh MNPUPOLY H
XUMHUYECKHE CBA3M PA3JIMYHBIX  KJIACCOB
COCIMHEHUN U

XUMHUYCCKHUX  JJICMCHTOB,




MaTepHualoB MaTepHuaoB U BO3MOYKHOCTH ux
paLMOHAIBLHOIO UCIIOJIb30BaHMSL.

NOIIK-1.3. YMmeer aHaTH3UpOBaTh MEXaHU3M
XUMHUYECKUX peakUui MpU HNPOEKTHPOBAHUU
TEXHOJIOTMYECKUX IPOLECCOB U B PELICHUU
HKOJIOTUYECKUX 3a]a4

2.  MecTo IMCUMIVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JluciunamHa OTHOCHTCS K oOs3aTenbHOM dacTu Onoka bl «Jluctummuabl (Momymm)»
OCHOBHOM 00pa30BaTEIHLHOM MPOTpaMMBI OaKaiaBpHuaTa.

«Opranuyeckas XUMHUs» B3aHMMOCBSI3aHA JIOTUYECKH, COJEPKATEIBHO U METOJIUYECKH CO
CIIEYIOIIUMHU JUCUMILUIMHAMU U ntpakTukamu OOIT:

B o0s13aTennpHOM yacTu:

— o01ras 1 HeopraHu4YecKass XUMUSI,

— (PU3UKO-XUMHUYECKUE METO/bI aHAIIN3A;

— palMoHaAIBHOE MPUPOIOTIOIb30BAHUE;

— 0011ast XUMHUYECKAsI TEXHOIOTUS,

— TE€XHOJIOTHS MOJTYYCHHSI TOJTMMEPHBIX MAaTEPUANIOB;

- nepepa60TKa 0TXO0O40B He(bTeXI/IMI/I‘leCKI/IX IIPOU3BOJICTB.
3. CTpyKTypa U coepkaHue TUCHUIINHBI

OO0111ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABISET 4 3aueTHbIX equHuIlbl (144 vaca).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH
(o popmam oOydeHwHs)

3.1.1. Ounas dpopma oOydeHUs

Ne
n/n . Koanyecrso
Bup yueOHoit padoTbl
4acoB
1 | AyautopHble 3aHATHSA 72
B ToM ynciie:
1.1 | JIexnuu 36
1.2 | CemuHapCKHe/IPAKTHUECKUE 3aHITHS 18
1.3 | JJabopaTopHbIe 3aHATHS 18
2 | CamocTosiTe/ibHasi padoTa 72
B ToM ynciie:
2.1 | npoMexyTOYHOE TECTUPOBAHHE 20
2.2 | BBITIOJIHEHUE JIOMAIITHUAX padoT (3aTaHUM 110 30
BapUAHTaM)
MOATOTOBKA K JIA0OPATOPHBIM paboTaM 22
3 | IlpomesxyToUHas aTTeCTALUS
3ayet/mud.3aueT/>K3aMeH HK3aMEH
Hroro 144

3. TemaTnueckuy 1iaH U3y4YeHUs TUCUUIIIIMHBI



TpyroeMKoCTD, 4ac

AynuTopHas paéora g
= - ) :
Ne Paznenbl/TeMbl g 2 :g: = § } q:)
n/n JUCHHUILIMHBI 5 3 & 3 X 5
S |§Zz/ 55| 22|35«
= |888 S5 e |
1 Pa3zgea 1. TeopeTuyeckue 0CHOBBI
OpPraHn4yecKoil XUMHUH
1.1 | Tema 1.1.Teopus XuMHYECKOTO 2 2 4
crpoenus um. A.M. bytinepoBa
1.2 | Tema 1. 2. XuMH4eCKOE CTpOEHHUE 2 2 6
OPTaHWYECKUX COCAMHCHUN
1.3 | Tema 1.3. B3aumHO€ BIUSIHHE aTOMOB 2 2 6
B MOJICKYJIax
2 Pa3nen 2. Texuuka 6€30MacHOCTH 2 2
npu padoTe B XUMHYECKOI
Jaboparopum. JlabopaTropuas
nocyjaa.
3 Paznen 3. [IpeaenbHble 6
YIJIeBOIOPOIbI
3.1 | Tema 3.1. Ankanbl 2 2 6
3.2 | Tema 3.2. [{ukiioanKaHbl 2 6
3.3 | Tema 3.3 [IpupogHBIE HCTOUHUKU 2 2
YTIICBOIOPOIOB
4 Pa3nen 4. Henpene/bHble
YIJ1€BOA0POAbI
4.1 Tema 4.1. ANKeHBI ¥ aTKaIuEHbI 4 2 2 6
4.2 | Tema4.2. AnkuHbI 2 2 4
) Pa3nen 5. Apomaruueckue 4 2 2 6
YIJ1€BO0POAbI
6 Paznen 6. 'anorenonpousBoaHbie 2 2 4
YIJ1€BOJ0PO/10B
7 Pa3nen 7. Kucioponocoaepxamue
OpraHuvyecKne coenHeHusl
7.1 | Tema 7.1. CriupTsl U EHONIBI 4 2 4 6
7.2 Tema 7.2. Anbaeruanpl 1 KETOHEI 2 2 6
7.3 | Tema 7.3. KapOOHOBBIE KHCIIOTHI 4 2 2 6
Hroro 36 18 18 72

Paspnen 1. Teopernueckue 0OCHOBbI OPraHHM4YeCKOM XMMHHU

3.2 Conep:xaHue THCHUILIUHBI




Tema 1.1. Teopusi xumuueckoro crpoenusi um. A.M. Byraeposa. IIpeamer opranndeckoit
XUMHUU. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYeCKuX coenHeHuH (A. M.
bytnepos).

N3omepusi MOJIEKyJl OpPraHMUYECKHUX BEILIECTB: CTPYKTYpPHAas. M INPOCTPAHCTBEHHasl (TIOHATHE
XHpanbHOCTH, R,S-HOMeHKIaTypa, hopmyisl Dumiepa, HOHATHE O YHAHTUOMEPAX, AHACTEPEOMEpPaXx,
pariemare u Me30-popme).

Tema 1.2. XumMnveckoe CTpoeHre OPraHUYeCKHUX COeTMHEHHUIl. DIEKTPOHHOE CTPOSHHE Opra-

HUYECKUX coennHeHul. KauecTBEeHHBIE 2IEKTPOHHBIE IIPEICTABICHHUS.

PacueT (opmaibHOro 3apsga aToMoB B MoJieKyJsie. KBaHTOBO-MeXaHWYeCKHUEe NPEACTaBICHUS B
opranuueckod xmmuu. CTpoeHue aroma yriuepoja. BalleHTHBIE COCTOSHUS T€TE€pOaTOMOB B
OpraHMYeCKHUX BelecTBax. [loHATHE »HIEKTPOHHON IIOTHOCTM M oOpOuTaned, HMX THUIBI U
rubpudm3anusa. CTpoeHHEe MIEKTPOHHONH 000JIOYKH aTOMOB, IIOHSATHE BAICHTHBIX 3JICKTPOHOB. THIIBI
XUMHUYECKHX CBSI3€H B OpraHM4eCKUX COSAMHEHUSAX : MOHHAs, KOBaJIEHTHas! (TIOJIsIpHAsl U HETIOJISIpHAs;
G- U T-CBSI3NU).

Tema 1.3. B3aumMHoe BJIMsSIHHE ATOMOB B MOJIeKYJIaX. DJIEKTPOHHbIE 3((EeKThl 3aMecTUTeNeH
(MHIYKTUBHBIA U ME30MEpHbIH; 3PPeKT conpsKeHus) U UX coBMecTHoe JaeiictBue. OcoOeHHOCTH
JJIEKTPOHHOTO CTPOEHUS CONPSIKEHHBIX cucTeM. [IOHATHS OCHOBHOCTHM M KUCIOTHOCTHU: KUCJIOTBI
bpencrena u JIptonca; cuna kuciaot u ocHoBaHui. [IoHsATHE 0 MEXaHM3MaxX peakui, KjIacCuPUKausl
pEareHTOB U pEaKLHil B OPraHU4eCKOW XUMHH.

Pasnen 2. Texnuka Oe30macHOCTH mnpu padoTre B XUMHYECKOH JadopaTopuu.
JlabopaTopnass mocyga. OOGmue mpaBwia HaxoXAeHUs U paboTbl B Jiabopatopuu. [lpaBuna
pabotel ¢ npoOupkamu. IlpaBuna paboTsl co cnupTOBBIMU ropenkamu. IIpaBuia yrunauzanuu
OTXOZIOB KHUCJOT, IIEN0YeH, OpPraHMYECKUX PpACTBOPUTEIEH M JIETKO BOCILIAMEHSIOLIMXCS
xunkocter (JIBX). IIpaBunia paboThl ¢ KUCIOTaMU U IIEJI0YaMH, IPaBUIa UX HEHTpalIu3aluu U
00pabOTKH 0KOTOB. Y CTPOMCTBO M MpaBuiia paboThl C BBITSXKHBIM 11Kadom. [IpaBuna xpaneHus u
paboTel cO IIENOYHBIMU MeTaulaMu. [IpaBuiia TymieHHs BO3TOpaHMM pa3iMuYHON NPUPOABI.
[TpaBuiia paboThl ¢ MpuOOpaMH, HaXOASIIMMUCS 1O BakyyMoM. [IpaBuia xpaneHus: u paboThl ¢
JIBX. IIpaBuia paboThl ¢ XJIOPOPraHUYECKUMU COETUHEHUAMU, OPOMOM, OEH30JI0M U METAHOJIOM.
[TpaBuiia paboThI CO PTYTHIO U MpaBUiIa €€ YTUIN3ALINH.

Buasl mocynsl, ucnonb3yeMoi B XMMUYECKOH nabopatopuu (cTekisiHHas, (apdoposas,
riactukoBas). [IpaBuna MeIThs 1abopatopHoil nocynel. lnuder (kepH, MmydTa) 1 UX OCHOBHBIE
pa3mepsl. HazHaueHune pa3inuyHON MOCYJbl B XMMHUYECKOH J1abopaTopuu: MPOOUPKH, CTaKaHBbI,
KOJIOBI (KPYTJIOJIOHHBIE, IIJIOCKOIOHHBIE, TPYIIEBUIHbIC, KOHUYECKHE, OTHOTOPJIbIE, MHOTOTOpJIbIE,
Bropra), mnepexonnuku, uvamku IleTpum, BOpPOHKM (HaJMBHBIE, HACBINHbIE, KalelbHBIE,
JIenuTenbHble), QUIbTPHl  (CTEKIsSIHHBIE, (QapdopoBbie), XOJOIWIBHHUKH, JedIerMaropsl,
XJIOpKaJbLIUEBbIE TPYOKH, aTOHKH.

Pasznea 3. [IpenenbHble yriieBo10OPOabI

Tema 3.1. Aukaubl. Sp>-rubpumamsanus atomMa yriaepoJa B ankaHax. Msomepus,
TOMOJIOTHUECKUH psAJ ankaHoB, ero obmas ¢opmyna u HomeHnkiaatypa WIOITAK. Ilonsarue
NEPBUYHOT0, BTOPUYHOTO, TPETUYHOTO U YETBEPTUUHOTO aTOMOB yrieposja. Pagukansl (aJIKuUiIbl):
OIpE/ICIICHUE U Ha3BaHMsL.

CriocoObl ToJTyueHHs] aJKaHOB: U3 HENpeNeNbHBIX YIJIeBOJOPOJIOB, TaJOr€HIIPOM3BOIHBIX,
aJbJIETH/I0B, KETOHOB U KapOOHOBBIX KHCIIOT.



XUMHUYECKHE CBOMCTBA AJKAHOB: PEAKIMH PATUKAIBHOTO 3aMELIeHHs (MEXaHW3M peakluH
raJJoreHUpPOBaHUs; CyJIb(OraJoreHupoBaHue, Ccylb()OOKHUCICHUE, HUTPOBAHUE, COOTHOLICHHE
IPOAYKTOB PEAKILIUN), PEAKIIMN OKUCIICHUS U IeTUIPUPOBAHMSL.

Tema 3.2. LlukjioaJKkanbl. Sp>-ruOpuau3aus aToMa yriepojaa B IuKiIoankaHax. Msomepus,
TOMOJIOTHYECKUH Psi/i IUKIIOAIKaHOB, ero obmas ¢opmyna u HomeHkiarypa MIOITAK. Ctpoenue
MOJIEKYJI IHKJIoNpornana (yriioBoe HampsbkeHue baiiepa, moHsTHE OaHAHOBBIX CBs3ed) U
IUKJIOreKcaHa (KoH(pOpMAaLuy MOJIEKYIbI, aKCUAIbHBIE U SKBAaTOPUAIBHBIC 3aMECTUTEIN ).

Crioco0bl OTY4YEHUs HUKIOAIKAHOB: U3 LUKIMYECKUX MPEIIIECTBEHHUKOB (U3 HENpeAeIbHbIX
YIJIEBOAOPOAOB, TaJOr€HIPOU3BOIHBIX, aJbJErHJ0B, KETOHOB M KapOOHOBBIX KHCJIOT) U
AlMKJINYECKUX TPEIIIeCTBEHHUKOB (BHYTPUMOJEKYJsIpHas peakuus Bropra, nuponus coseit
JTUKapOOHOBBIX KUCIIOT, peakuus unbca-Asbaepa).

XMMHYECKUE CBOMCTBA LIMKJIOAIKAHOB: PEaKIUHU paJIuKaJIbHOTO 3aMEeIleHU s (TaJOreHUPOBaHUE;
Cylb(OraJoreHupoBaHue, Cylb()OOKHCICHNE, HUTPOBAHUE, COOTHOIICHHE MPOAYKTOB PEAKIIHH),
PACKpBITUS IUKJIA, PEAKLIUU OKUCIECHUS U IeTHIPUPOBAHUSI.

Tema 3.3 IlpupoaHble HCTOYHUKH YyrieBoaopoaoB. CoctaB M mepepaboTka HEPTH H
npupofHoro rasza. @pakuuu, NodydaeMmble IpH nepepadoTke HedTH B HePTEXMMHUUYECKOH
npoMmblieHHOCTH. Tepmuueckuil kpekunr. Karanutuueckuit pudopmusr. ['a30Bb1il pudopMHHT.
[Tpou3BoacTBAa Ha OCHOBE JTWIEHA M IponuwieHa. MexaHu3M CBOOOJHOPAAUKAIbLHON
NOJIMMEPU3ALIIH.

Pa3nen 4. HenpeaenbHblie YriieBoA0POIbI

Tema 4.1. AlkeHbl M aJKaAMeHbl. SP>-THOPHMAM3AIMA aTOMa YIIepoa B alKeHax,
AJIEKTPOHHAsI IPUPOJA U TE€OMETPUs ABOWHOM cBsi3u. CTPYKTypHasi U IPOCTPAHCTBEHHAs! U30MEPUS
(uuc-tpanc u E-Z HomeHknaTypa), TOMOJIOTUYECKUIN P AJIKEHOB U COIPSDKEHHBIX TMEHOB, €T
obmas popmyna u Homenkinarypa MIOTTAK.

CriocoObl MOTy4eHUs] aJKEHOB M alKaJMEeHOB: M3 AJKAHOB, AJKWHOB (CTEPEOCENIEKTHBHOE
BOCCTaHOBJIEHHE), CNUPTOB (cuHTe3 OyraaueHa mo merony JleOexesa), aJKMITajJOreHUIOB, C
ucnonb3oBaHueM pocopubix minaos. [Ipasuna 3aiinesa u 'opmana.

XUMHUECKUE CBOMCTBA aIKEHOB U aJIKaJMEHOB: 3JIEKTPO(PUILHOE MPUCOEAUHEHHE 10 IBOMHOM
cBsa3u (MexanusMm peaknuii Adg, mpaBuiao MapKOBHMKOBAa M €ro 00OOCHOBAaHHE C TOYKU 3PEHUS
MeXaHM3Ma, raJIOTeHUPOBAHNE, THIPOTraloreHupoBanue, ruaparanus; 1,2- u 1,4-npucoenvuenue K
IUeHaM), THuapaTalus MpOTHB MpaBuiaa MapKOBHUKOBAa (THIpOOOpPUpPOBaHUE-OKUCIEHUE),
pamuKanbHOe MPHCOCAMHEHHE (MEXaHW3M PEaKIUH THaporaioreHupoBaHus AJr, MEPEKHCHBIN
apdext Xapama), paJuKalIbHOE 3aMelleHue (AUTMIbHOE TrajJloTeHUpPOBAHUE), BOCCTAHOBJIICHHUE,
okucnenue (o Ilpunexaey, no Baruepy).

Tema 4.2. AnkuHBI. Sp-THOpUIN3AIMsI aTOMa YIJIEpoAa B AIKHHAX, JIEKTPOHHAs NMPUPOJA U
reoMeTpusi TpoiHOM cBsi3u. CTPYKTypHasi H30MepHsi, TOMOJIOTUYECKUIA Psiji aJIKUHOB, €ro ooImas
dbopmyna u Homenkinatypa MIOTTAK.

CrniocoObl moJTyueHus aJIKUHOB: U3 KapOu1a KalblMsl, aIKEHOB, aJIKUITaJOreHUI0B, ajlbJAEeTHI0B
Y KETOHOB.

XWMHYECKHE CBOWCTBA QJIKWHOB.: KHCJIOTHBIE CBOWCTBA QJIKHUHOB, SJEKTPODUIHLHOE
NPUCOEIMHEHUE TI0 TPOWHOW CBsi3u (MexaHu3M peakuuii Adg, mpaBuwiio MapKOBHHKOBa M €ro
000CHOBaHME C TOUKH 3pEHUS MEXaHU3Ma, TAJIOTeHUPOBaHKE, THJIPOraJIOTeHUPOBAaHUE, THApATALINS
no KyuepoBy, TmOHATHE KETO-€HOJIBHOM TAayTOMEpPHM, THApaTalus BUHWIALIETUJICHA,
NPUCOCIUHEHUE JPYTUX ODICKTPOPHUIOB), THIpaTals MNpOTHB NpaBWia MapKOBHHUKOBA



(ruapobOpHpOBaHUE-OKHUCIICHNE), paaukaabHoe mpucoeauHenne (Adr, mnepekucHbii 3¢ ¢exT
Xapaiiia), BOCCTAaHOBJICHUE, OKHUCIICHHE.

Pa3nen 5. ApeHbl. Sp>-rubpuam3anys aToMa yriepoja B apeHax, 2JeKTpOHHas IPHpOAa
reoOMeTpHs ABOWHBIX CBSI3U OCH30JBHOTO Koybla. CTPYKTYpHAs H30MEpHs, TOMOJIOTHYECKUHN Psilt
apeHoB, ero obOmas ¢opmyna u HomeHkiatrypa MIOITAK (opro-, mera-, mapa-moyioKeHUS,
TpUBHMAJbHbIE Ha3BaHWsA). [lOHATHE apOMATUYHOCTH M YCIOBHS apOMaTHYHOCTH (TIPaBUIIO
XIOKKEJIS); OHATUE O PE3OHAHCE.

MeTtoapl monydeHus: apeHoB: peakuus Bropra-®durrtura, nekapOookcUIupoBaHuEe OCH30MHBIX
KHCJIOT, PEaKIIMK B OOKOBBIX LIETIAX

XUMHYECKUE CBOICTBA apeHOB: OKHCIEHHUE, JJIEKTPOPHIbHOE 3aMelieHHe B OeH3eIbHOM
KOJIblle (MEXaHU3MbI peakiuil Sg U 00pa30BaHUs COOTBETCTBYIOUIMX 3JIEKTPO(PHUIBLHBIX YaCTHII,
HUTPOBAHUE, CYIb(PUPOBAHNE, FAIOTCHUPOBAHNE, ANKIJIMPOBAHNE U alliiIupoBanue mo dpusiento-
Kpadrcy, merompl monydeHHs KapOOKAaTHOHOB, TOHSATHE O CKEJETHBIX IEeperpynImHpOBKax
kapOokaTHOHOB). THIIBI 3aMecTUTENEl B OEH30IbHOM KOJIBIIE U X OPHEHTUPYIOIEE BIMSIHUE HA
peakuu Sg, cOrJlacOBaHHAash M HECOTJIaCOBaHHAs OpWEHTAlWs. Peakiuy rajioreHupoBaHHS B
apoMaTH4ecKoe SApo U OOKOBYIO 1LieMb. Peakiinu Sg B KOH/IEHCUPOBAHHBIX apeHax.

Paznen 6. Tanorenompom3Boanble. M3omepus u HOMeHKJIaTypa (3aMecTUTENbHas |
paauKalbHO-(QYHKIIMOHAIbHAS).

MeTo/p1 MONTy4eHUs TallOTeHITPOU3BOIHBIX: U3 IKaHOB (SR), aIKEHOB, AJIKUHOB, aJIKaJHEHOB
(Ade u AdRr), apeHoB (Sg), ciupToB (3aMELICHUE TUAPOKCUIIBHOM TPYIINbI HA TAIOTeH ), allbICTUI0B
¥ KETOHOB, KapOOHOBBIX KHCIIOT, COJICH IMA30HHMS, APYTHX TaTOr€HITPOU3BOIHBIX.

XUMHYECKUE CBOWCTBA TaJOTCHIIPOM3BOAHBIX: PEAKIHUU HYKICO(DUIHLHOTO 3aMEIIeHUsl C
paznuuHbiMU TUIIaMU HykieopuioB (O-, S-, N-, H-, C-, P-, Hal-uykneodwuis). [IpeacraBnenue o
MeXaHU3MaX peakiuii HykieopuisHoro 3amerieHus (Sn1 u Sn2), (GaxkTopbl, BIHSIONIME HA
POTEKaHHUE PEeaKIUH [0 TOMY WM HHOMY MeXaHu3My. Peakuuu B-3auMUHUpOBaHMS (OTIIETIICHNU)
raJloTeHNPOU3BOJHbIX, NpaBuia 3aiineBa u ['odmaHa, mpeacTaBIeHHE O MEXaHM3Max peakIHii
snumuHupoBanus (E1 u E2), dakropsl, Bausone Ha NIPOTEKAHUE PEaKUy 110 TOMY WJIH UHOMY
MeXaHU3My. Peaknmu rainoreHnpon3BOIHBIX ¢ MEeTaUIaMH. Peakiy HykIeo(hUIbHOTO 3aMeIeHUS
raJIOTeHOMPON3BOIHBIX APOMATHUECKUX YTIIEBOIOPO/IOB.

Paszgea 7. Kucaoponocoaepxamme opraHudyecKkue coe{uHeHus

Tema 7.1. Cnuprsl 1 ¢eHoabl. ['oMoornyeckuil psj cnupToB U (PEHOJIOB, UX HM30MEPUS U
HOMEHKJIaTypa (3aMecTUTeNbHas U paJuKalbHO-()YHKIIMOHAIbHAS, BUIIMHAIBHBIE U T€MHHAJIbHbIE
CIIHUPTHI).

Metonapl MONMy4eHUS CHOUPTOB M (PEHOJIOB: C MCIIOJIb30BaHHEM peakTHBOB ['puHbsipa (U3
QIBJETUZOB U KETOHOB, U3 CIIOKHBIX 3(HUPOB), PEaKIHsIMHU BOCCTAHOBJIECHUS (M3 aJbAETHIPB U
KETOHOB, U3 CII0KHBIX 3(UPOB), THIpaTalliel aTkeHoB (110 MpaBuiy MapKkOBHHKOBA U IIPOTUB HETO),
THJIPOJIM30M QJIKHITAIOTeHUA0B. [lodydeHne BUIMHAIBHBIX IHOJOB W3 AJIKCHOB, OKCHPAHOB,
BUIIMHAJIBHBIX JUTANOreHU0B. [lomydeHne (EHOJIOB THUAPOIU3OM apUITAIOTEHUIOB, COJEH
TTMa30HUS, KYMOJIBHBIM CHHTE30M.

XUMHYEeCcKUe CBOMCTBA CIHUPTOB U ()EHOJIOB: KHUCIOTHBIE M OCHOBHBIE CBOMCTBA; PEAKIUHU C
aneKTpodminaMu  (aTKWIMPOBAaHUE, ALMIMPOBAHUE CIHMPTOB, UX pEAKIUM C ajJbJerHIaMH H
KETOHaMU, peaklusi BunmbsiMcoHa moiydeHus NpocThiX 3(UPOB, peakui Sg B OEH307bHOE KOJIBLO
(GeHoIoB, TMOoJlyuyeHHE aleTUICATUIMIOBOM kuciaoTel mo Konwpbe); peakiuu ¢ HyKieopuiaMu
(peakuM ¢ rajJoreHOBOAOPOJAaMH, CIIUPTaMu, rajoreHugamu (ocdopa u cepsl). [eruaparanus
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criupToB (TpaBmiia 3aiinieBa u ['opmana, mpeacTaBiIeHNE 0 MEXaHU3MaX PEaKIUi AITMMUHUPOBAHUS
(E1 u E2)), oxucinenue crnuptoB (OO0 KapOOHMJIBHBIX COEAMHEHHH, 10 KapOOHOBBIX KHCIIOT,
OKHUCJIUTETIbHOE PaCLIEIUIEHNE BULIMHAIBHBIX MHOTOATOMHBIX CLIUPTOB, OKUCIICHHE (DEHOIIOB).

Tema 7.2. Aubaeruabl U KeTOHbI. ['OMOJOrHYECKUI sl KapOOHWIBHBIX COCIWHEHHH, MX
M30MEpPUSI U HOMEHKIIATYpa.

Metoapl Tody4YeHUsT KapOOHMJIBHBIX COCIMHEHHMN: W3 aJIKUHOB (TUApaTalus IO TMPaBUILY
MapKkOBHHKOBA U MPOTUB), U3 TEMUHAIBHBIX JUTAIOT€HUIOB, U3 OJJHOATOMHBIX U MHOTOATOMHBIX
CIIUPTOB, U3 IPOU3BOAHBIX AIBJETUIOB U KETOHOB, U3 IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT, HA OCHOBE
aleToykcycHoro adwupa; dopMuirpoBanueM W anuiupoBaHue (o ®dpupaento-Kpadrey) apeHos.
[Toyuenue o,B-HenpeAenbHbIX albJETUI0B U KETOHOB U3 (-TaJOr€H3aMEIIEHHBIX MPOU3BOIHBIX,
aJIbJI0JIbHO-KPOTOHOBOM KOHJICHCALIMEW, TMaApaTalluel BUHHIIALETUIICHOB.

XUMHUYECKUE CBOMCTBAa KapOOHWIIBHBIX COCIUHEHUH: KHCIOTHBIE CBOMCTBA, KETO-CHOJIbHAS
TayTOMEpHsl, peakiiuu HykieopuasHoro npucoeauneHus (¢ O-, S-, N-, H-, C-, Hal-uyxneopunamn),
KHUCJIOTHBI M OCHOBHBIM KaTtanu3 peakiuii Adn, ocHoBanus Illudda, ambaoinbHO-KpOTOHOBasS
koHneHcanusa. |, 4-Ilpucoenunenne HykieopuiaoB K  o,B-HENpenenbHbBIM — KapOOHWIBHBIM
COCIMHEHUSIM. 0-]"aloreHupoBaHUE MpEAeTbHBIX W HENpeAeNbHbIX KapOOHHIIBHBIX COCAMHEHMIA,
rasioopMHOE pacllerieHue, aJKUINpoBaHue B a-monoxenue. Peakuus [lepkuna apoMaTuaeckux
anbaeru1oB. OKHCIEHUE U BOCCTAHOBJICHHE alIbJIETH/IOB U KETOHOB (peakiius cepeOpsHOro 3epKaa),
BOCCTAaHOBUTEJIbHOE aMUHUPOBAHUE.

Tema 7.3. Kap6oHnoBble KuCJI0TBI. ['oMosnornueckuil psa KapOOKCUIIBHBIX COEAMHEHUH, UX
M30MEpPUsI U HOMEHKIIATYypa.

Mertonpl mosiyueHus: KapOOHOBBIX KHCJIOT: Ha OCHOBE pPEAaKTHBOB ['puHbsApa, peakuusMu
OKHCJICHHUS, TUJIPOJIN30M IIPOU3BOIHBIX KAPOOHOBBIX KUCIOT, HA OCHOBE MAJIOHOBOTO 3(upa.

MeTop1 TOTy4YeHHs] TPOU3BOIHBIX MPeIeIbHBIX U HeMpeleIbHbIX KapOOHOBBIX KHCIIOT: COJEH,
AHTUIIPUIOB (MPOCTHIX, CMEUIAHHBIX, UUKIWYECKHX), TaJTOTC€HAHTUAPUIOB, CIOXHBIX AS(PUPOB,
aMUJI0OB, HUTPWJIOB, KeTeHOB. [loydueHne HenpeneabHbIX KapOOHOBBIX KUCIOT U3 MPEAeTbHBIX Yepe3
a-rajgoreHupoBanue. IlogydyeHne apomaTuyecKuX KapOOHOBBIX KUCIOT OKHCIEHHEM OOKOBBIX IieTiei
apeHOB.

XvMHYEeCKUEe CBOMCTBA MPEAETbHBIX U HEMPEIEIbHBIX KAPOOHOBBIX KUCIIOT U UX MPOU3BOJHBIX:
OH- u CH-KHMCI0THOCTD, peakiuu HykieopmibHoro 3amemnienus (¢ O-, N-, H-, C-aykieodunamu),
KHCIIOTHBI M OCHOBHBIM KaTaym3 peaknuii Sn. KHUCITOTHBIE CBOWCTBA MallOHOBOW KHCIIOTHI U
MaJIOHOBOTO 3(pHpa, UX PEaKIuu C AEKTpoPHIaMUu. ALIETOYKCYCHBIN 3(UpP U €ro UCIOIb30BaHUE B
CUHTe3¢ KapOOHWJIBHBIX COeMHEeHHH. a-["anmorennpoBanrue kKapOOHOBBIX KUCIIOT, aTKUIUPOBAHUE U
aiuiupoBaHue B o-monokeHue. [lomyuenume N-3aMemEHHBIX aMUIOB, CIOXKHBIX 3(QHPOB U
aHTUIIPUIOB. Peakiuu 1ekapOOKCHINPOBAHUS KHCTIOT.

3.3 TemaTuka ceMHHAPCKHUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS

1) Teoperuueckre OCHOBBI Oprannueckoit xumuu. Kimaccudukarusi opraHnueckux CoenHe-
HUU, U30MepUsl, HOMEHKIIATypa.

2) Teopusi XUMHYECKOTO CTPOCHHUS M PEAKIIMOHHAsI CIIOCOOHOCTh OPraHUYECKUX COCTUHEHUIA.

3) BzammHOe BiAHMsSHHE aTOMOB B MOJIEKYJIaX OPraHUYECKUX COSTUHEHUH. DIIEKTPOHHBIE (-
(bexThI.
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4) TlpupoaHble HCTOYHHUKH YTIIEBOA0PO10B. Dpakiinu, moaydaeMbie pH repepaborke HedTH B
He(pTEeXUMHUUYECKOW  MPOMBINUICHHOCTH. TepMmuueckuit  KpekuHr. KaraauTudeckuid
pudopmunr. ['a3oBbiit pudopmunr. [IpousBojacTBa Ha OCHOBE 3TWUJICHA W TPOMHIICHA.
Mexanu3m cBOOOIHOPaIUKaIbHON OJUMEPU3ALIIH.

5) Aunkensl u queHbl. CTpoeHHE ABOMHON CBsI3U. XUMHUCCKUE CBOMCTBA. Peakiinu 31eKTpo-
GUIBHOTO U paguKaIbHOro npucoearuHeHus. CriocoObl MOTYYeHHUS.

6) CrpoeHHe apoMaTUYCCKUX COSAMHEHHI. B3anMHOE BIMsIHUE aTOMOB B MOJICKYJIaX apOMaTH-
YECKUX COCAMHEHUHN. DNeKTpOodUIbHOE U HYKICOPHUIbHOE 3aMeIlIeHHE B apOMaTHUYECKOM

pany.

7) T'ajsoreHOmpoM3BOAHBIC YIIIEBOAOPOIOB.

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

9) KapGoHoBsie kuciioTsl. CTpOCHHE U PEaKIMOHHAsI CIOCOOHOCTh. XUMHYECKUE CBOMCTBA U
criocoOs! noydenus. CinoxxHodpupHas KOHAECH AU

3.4.2. JJabopaTopHbl€ 3aHATUS

Vka3zviearomesa memul 3auamuil ¢ nepeyrnem 1ab0pamopusix pabom.

Tema 2. Texuuka Oe3omacHOCTH Ipu paboOTe B XMMUYECKO# Jtaboparopuu. JlaboparopHas
nocyna
Jlabopamopnas paboma Ne 1 «llpasuna bezonachocmu npu pabome 6 1abopamopuu 0owett Xumuu.

Dnemenmol mexHUKU 1a60pamopHvix pabomy»
Tewma 3.1. Ankansl

Jlabopamopnas paboma Ne 2 «Cnocobvl nonyuenuss u Xumuweckue C60UCMBA HACLIUCHHBIX
V211e6000p0008»

Tema 4.1. AakeHBI U aJIKagUEHBI
Jlabopamopnas paboma Ne 3 «Cnocobvi nomyuyeHusi u XumuyecKue C8OUCMBA HEHACbIUEHHbIX
Y2ne8000p0008 (ankeHvl)»

Tema 4.2. AnkuHbl
Jlabopamopnasa paboma Ne 4 «Cnocodvl nomyuenus u Xumudeckue CE0UCMBA HEHACLIUeHHbIX
Y2ne8000p0008 (AnNKuHbl)»

Tema 5. Apensl
Jlabopamopnas paboma Ne 5 «benzon u eco comonozu»

Tema 7.1. CriupTsl ¥ peHOIBI
Jlabopamopnas paboma Ne 6 « Cnupmoiy
Jlabopamopnas paboma Ne T « Denonviy

Tema 7.2. Anbneruaipl U KETOHBI
Jlabopamopnas paboma Ne 8 « Kapbonunvhbie coeOuHenus»

Tema 7.3. KapOOHOBBIE KUCTOTHI
Jlabopamopnas paboma Ne 9 «@uzuueckue u XumuyecKue c8OUCMBA HACLIUEHHbIX KAPOOHOBLIX
KUCTIOM»

3.4  TemaTuka KypcOBBbIX IPOEKTOB (KYPCOBBIX padoT)
He npenycmotpeHo.

4. Y4eOHo-MeTOAMYECKOEe H MH(POPMALIMOHHOE o0ecredeHne
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4.1  OcHoBHas JuTepaTypa

1. O.A. KotsixoBa, JI.B. Jlonmakos, A.B. MarBeeB. Opranuueckas 1 OMOOpPraHHYECKas XH-
MUS: yueOHOe nocobue: B 3 q.
Yactp 1: HomeHknatypa U TeOpeTUYECKHME OCHOBBI PEAKIIMOHHOM CIIOCOOHOCTH OpraHuye-
CKHMX coenmHeHuit. YrieBomopoabl. /M.: Mockosckwuii [Tomurex, 2019. — 208 c. (ISBN 978-
5-2760-2561-2).

2. O.A. Kortsixosa, /I.B. Jlonmakos, A.B. MarseeB. Opranudeckass 1 OMoOpraHuyecKasi Xu-
Mus: yaeOHoe mocoowue: B 3 4. Yacte 2: Kucnoponaconepskamme coequnenus. TexkcToBoe
anekTpoHHoe u3aanue/ M.: Mockosckuii [Tonurex, 2021 (ISBN 978-5-2760-2561-2).

3. Kpamep, C.M. Oprannueckas Xxumus. YriaeBoaopobl: yueonoe mocodue / C.M. Kpamep,
N.B. ApramonoBa, E.b. T'onyroB. — MockBa: MockoBckuii [Tomurex, 2023. — 1 CD-R. —
3ari. ¢ TMTYyI. 9kpanHa. — Tekct: anekTponHsiid. ISBN 978-5-2760-2817-0.

4.2  JlonoJHUTEJIbHAs JIUTepaTypa

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

2.1Banos B.T"., ['opnenko B.A., I'eBa O.H. Oprannueckas xumus. MockBa: Mactepctso, 2003.
— 620 c. 2. FOposckas M.A., Kypkun A.B. OcHoBbI oprannueckoit xumuu. Mocksa: bunom.
Jlaboparopus 3nanuii, 2020. — 239 c. 3. Tpaenb B.®. Oprannueckas xumus. T. 1. M.: UKL
"Akanemknura", 2015 — 727 c. 4. OpranukyMm B 2-X T. (nep. ¢ uem.), T. 1 —4-e u3z., Mocksa:
Mup, 2008 — 504 c. 5. 3bik H.B., benornaszkuna E.K. «ApoMaTHyHOCTh U apoMaTUYECKHE
yraesoaopoas», Mocksa: MI'Y, 2001. —49 c.

4.3  DiaeKkTpoHHBbIe 00pa3oBaTe/bHbIE Pecypchl
WHTepHeT-pecypchl BKIIIOYAIOT y4eOHO-METOAMUYECKUE MaTepHajbl B 3JIEKTPOHHOM BHJE,

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

S. MarepuanbHO-TeXHHYECKOe o0ecredeHue

Crnenuanu3upoBaHHble yueOHbIe TabopaTopun kadenpsl «Xumbuorex» ayn. [IK-511, TIK-
433, TIK-411, I1IK-526, I1IK-528, ocHaIleHBI:

-  MYJIbTUMEIUNHON YCTAHOBKOW: COBPEMEHHBIE CpEICTBA BOCIPOM3BEICHHS U
BU3yalIM3aluy JI000M BHJIE0 W ayauo UHGOpMaluu, MOJYyYEeHHUS M Tepeadyd >JIeKTPOHHBIX
JIOKYMEHTOB, COCTOSIIIINE U3: MYJIbTUMEIUHHOTO TPOEKTOPA, ABTOMATU3UPOBAHHOTO TPOEKIIMOHHOTO
9KpaHa, IMEpPCOHATIBHOrO KoMIbioTepa ¢ wuHTepdeiicamu mnoakmoueHus: USB, audio, VGA.
[TpenogaBaTens UMEET BO3MOKHOCTD JIETKO YIPABIIATH BCEM CUCTEMOM, YTO MO3BOJISIET IPOBOAUTH
JIEKIMU U TabopaTopHbIe paboThl 00Y4aIOIUXCs B YAOOHOH U JOCTYITHON A1t HUX (opme

- XMMHUYECKOH TMOCyAoH M npubopaMu [js BBINOJHEHUS JabOpaTOPHBIX pPaboT:
AIIEKTPOHHBIE AHAJTUTUYECKHE BEChl, BBITSHKHBIE INKAa(bl, BOAOCTPYWHBIE HACOCHI, MAarHUTHBIE
MEMIAJIKU C HAarpeBOM, AJIEKTPUYECKHE IUIMTKH, CTEKJISIHHAs TEPMOCTOWKas mocyAa Ha nuihdax,
TOpPENKH  CIUPTOBbIE, TEPMOMETPBI, AapEOMETPhl, AaBTOMATUYECKUE MUIETKU-T03aTOPhl C
HAaKOHEYHHUKaMH.


https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=11074
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6. MeToauueckue PEeKOMEHIANN
6.1 MeToauuecKkue PEKOMEHIAUHU JIA IpenoaaBare’id o opranu3ainumn Oﬁy‘leHI/IH

MGTOI[I/IKa npenoaaBaHuAa JAUCHUITIIMHBI ((OpFaHI/I‘-IeCKaSI XUMMUSA» u peajmsanus
KOMIICTCHTHOCTHOI'O IIOAXOJAa B H3JIOKCHHM W BOCIPUATHH MaTCpUala IIpeaycMaTpuBacT
UCTIOJIb30BaHUE CJENYIOIIUX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TpOBENEHUS TPYNIOBBIX,
HHAWUBUAYAJIbHBIX, aYAUTOPHBIX U BHCAYIUTOPHBIX 3aHATHI:

- YTCHUC JIGKI.[I/IfI C UCIIOJIb30BAHUECM MHTCPAKTHBHBIX CPCACTB HATJTIAAHOCTHU (Hp€3€HTaL{I/II/I,
BI/I,Z[GO(i)I/IJ'IBMBI C HeMOHCTpaHHeﬁ XHUMHYECKOT'O BKCHepI/IMeHTa);

- BBIIIOJIHCHUC CTYACHTAMHU HWHAWBUAYAJIIBHBIX CaMOCTOATCIbHBIX pa60T u pa60T
71a00paTOPHOTO MPAKTUKYMA.

[IpeaycmoTpeHa BO3MOKHOCTb MCIOJIB30BAHUS AJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX
oOpa3oBaTenbHbIX TexHonoruil. Bece marepuansl pasmematorcs B CJJO Mockosckoro Ilomutexa
(https://online.mospolytech.ru).

6.2 MeToauueckue YKazaHnusl 1Jist oﬁyqammnxca M0 OCBOCHHUIO TUCHHUIIJINHBI

B mporiecce 00y4ueHUsT HCIIONB3YIOTCS CICAYIONINE OIEHOYHBIC (POPMBI CAMOCTOSITEIILHOM
paboThI CTYIEHTOB, OLICHOYHBIC CPEACTBA TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTallui:

1) KOHTPOJIBHBIC BOIIPOCHI,

2) OJITOTOBKA U 3aluTa J1a00paTOpHBIX padoT,

3) TecToBbIe 3aaHus B cuctemMe LMS.

[To pesymbraraM BBHITIOJHEHUS WHAWBHIYATBHBIX CAMOCTOSITEIBHBIX PabOT, MPOBEPSIEMBIX
mpernojaBaTeNieM, BBINONHEHUS W 3alIUTHl  BceX JabOpaTOpHBIX paboT, MPOXOXKIECHUS
MIPOMEXKYTOUHBIX TECTOB B cucTteMe LMS cTyneHTy BBICTaBISIeTCS OTMETKA 3a IK3aMEH.

7. ®oH/1 OLIECHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJIS H OLICHUBAHHUS Pe3y/IbTATOB 00y4eHUs

®dopMa UTOTOBOM aTTECTALMHU: IK3AMEH

Urorosast arrectanusi oOydaronuxcsi B (opme dK3aMeHa MPOBOJUTCS MO IK3aMEHAI[MOHHBIM
owineram 160 uroroBoro tectupoBanust B CJIO. OreHka cTeneHn JOCTUXKEHUSI 00YyJarouuMuUCs
TUTAHUPYEMBIX Pe3yIbTaTOB OOYYEHMS MO IUCIUIUIMHE TPOBOAUTCS MpernojaBaTesieM, BEIyIIUM
3aHATHUA IO JUCHUIUIMHE METOAOM SKCIIEPTHOM olleHKH. [1o uToram npoMexyToyHoM aTTecTaluu no
JUCLUUILJIMHE BBICTABISETCA OLEHKA «OTIUYHO», «XOPOIIO», «YyIOBIECTBOPUTEIBHO» WIH
«HEYJIOBJIETBOPUTEILHO.

K urtoroBoii arrecTanuu JOMYCKAIOTCS TOJBKO CTYACHTHI, BHIMIOJHUBIINE BCE BUJBI YICOHOU
paboThI, MpPEeayCMOTPEHHBIE paldodeil mporpaMMor Mo aucHuIuiMHEe «OpraHudeckas XHUMHS)
(KOHTpPOJIBHBIE PA0OTHI, 3aITUTA JJAOOPATOPHBIX PadoT).

7.2  Ikana u KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yUYeHH
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HMIxana
OLICHUBAHUSA

Onucanune

OTJINYHO

CTyaeHT IeMOHCTPUPYET MOJHOE COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB TMPUBEJCHHBIM B TabnuIax I[oOKas3areneid, omnepupyer
MPUOOPETEHHBIMU 3HAHUAMHU, YMEHUSMHU, HABBIKAMHU, NPUMEHSET HX B
CUTYalUsX MOBBIIIEHHON ClI0XHOCTU. [Ipy 3TOM MOTYT OBITH TOMYLICHBI
HE3HAYUTEJIbHbIE HETOYHOCTH IIPU NIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE,
HECTaHJapTHBIEC CUTYyALUH.

Xopomo

CTyaeHT [OEeMOHCTpUPYET YAaCTUYHOE COOTBETCTBUE 3HAHUU,
YMEHHM, HABBIKOB NMPUBEJICHHBIM B TaOJHIaX IOKa3aTeseil, ornepupyer
MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH, HABBIKAMH, OJTHAKO HE MOXKET UX
IPUMEHSTH B CUTYalUsIX OBBIIEHHOMN CII0KHOCTHU. [Ipu 3TOM MOTYT OBITH
JIOTIYIIEHbl HE3HAUUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHHUS IpHU
AQHAINTUYECKUX ONEpalUsaX, MEpeHOCE 3HaHUM M YMEHHIl Ha HOBBIE,
HECTaH/IapTHbIE CUTYalUH.

VY nosnerBopurein
BHO

CtymeHT HE B TMOJTHOM OOBEME NIEMOHCTPUPYET COOTBETCTBHEC
3HaHWI, YMEHUH, HABBIKOB IPUBEICHHBIM B TaONuUIAaX IOKa3aTeleH,
OTNEpUpPYET MPUOOPETEHHBIMHU 3HAHUSIMH, YMEHHUSIMHU, HaBbIKAMH, OJIHAKO
WCIIBITHIBAET 3HAYUTEIbHBIC 3aTPYIHEHUS MPU UX MPUMEHEHUH B HOBBIX
CUTyallUsiX, HE MOXET HX MPUMEHATh B CHUTYalUUsSX IOBBIIIEHHOU
CJI0KHOCTH.

Heynosnersopur
€JIbHO

CTyleHT JEeMOHCTpUPYET HEIMOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HABBIKOB IIPUBEACHHBIM B TaOIHIAX MOKa3aTeNe, T0MmycKarTCs
3HAYMUTENbHbIE OLIMOKH, MpPOSBISETCS OTCYTCTBHE 3HAHUM, yMEHUl,
HAaBBIKOB II0 pANY IMOKa3aTelled, CTYAEHT HCIbITHIBAET 3HAYUTEIbHBIC
3aTpyJHEHMS TP ONIEPUPOBAHUY 3HAHUSMU U YMEHUSAMU IIPU UX TIEPEHOCE
Ha HOBBIE CUTYallUH.

7.3 OueHovHbIe CpeaACTBA

Haumenosanue [IpencraBnenue

No OLIEHOYHOTO Kpartkast xapakTepuctruka OrieHOYHOTO OLICHOUHOTO CPe/ICTBa

OoC CpelcTBa CpeacTsa B ®OC
Cpenctso JUTSt CaMOCTOSITEIbHOU

Homarnss KommiekT nomanaux
MpOpadOTKM W YCBOCHHS  TIOJYYECHHBIX
1 |xoHTponbHas paboTa . KOHTPOJIbHBIX PaboT 1Mo
BHAHWI JIs1 pElIeHUs 3a/1a4 ONPEAEIIEHHOTO
(AK/P) BapHaHTaM

TUTIA 110 TEME WIIH pa3zieny
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KonrponsHas pabora (CDeICTBO NIPOBCDKH  yMEHMIi NPUMCHATH KOoMITIIEKT KOHTPOJILHBIX
2 MOJIyYCHHBIC 3HAHWS JUISI PEIICHHS 3a/1a4
(K/P) paboT 1Mo BapuaHTaM
OTIPENICIICHHOTO TUIIA [0 TEME WIH Pa3lIey
CpencTBO KOHTPOJISL YCBOGHHS Y4eOHOTO
(TEOPETUIECKOTO u MPaKTUYECKOT0)
MaTepuana, H3y4eHHOTO B XOJI€ TIOJTOTOBKU Bomnpocsr o
3amura M TMPOBEACHUS JIaOOpAaTOPHBIX paboT Mo TeMam/paszeiam
3 |mabopaTopHBIX pa0dOT COOTBETCTBYIOIIMM  TeMaM  (pa3zeiiam) JUCLUTLITUHBI,
(3JD) mucnuiuinHbl. OpraHu30BaHO Kak ydeOHOe U3YYEHHBIM B XOJI€
BaHATHE B BHJIE cobecenoBanusi | J1ab0OpaTOpHBIX paboOT
Me1arOrnYeckoro paboTHHKa c
00yJaroIuMUCS
CpelcTBO  MTOTOBOWM  OLIGHKH  CTEICHU
DK3aMeHaIlMOHHas |[TOCTHKCHHS 00YJArOIIMMHUCS TUIAHUPYEMBIX Komriekr
5 pabota (uToroBasi [pe3yJbTaTOB OOYYCHHUs MO TUCIMIUIMHE Ha 9K3aMEHAIIMOHHBIX
arrectauus) (OP) |ocHOBe MHChMEHHOH  SK3aMEHAI[MOHHOMN OwmteToB
paboTHI

7.3.1. Tekyuuii KOHTPOJIb

BapuaHThl JoMalIHUX KOHTPOJLHBIX Da6OT

Jlomamnee 3aganve 1. Beenenue. IlpenenbHble yriieBoIopoabl
!Bce opeanuueckue coeounerus 0014CHblL Oblimb Ha36aHbl!

1. OnumuTe CXeMaTHYeCK: M C MOMOIIBIO JIEKTPOHHON (HOPMYJIBI SJIEKTPOHHOE CTPOCHHE
aromoB crenyronux emenToB: O, Cl, H, Ne. YkaxuTe 4iciio BaICHTHBIX 3JICKTPOHOB 3THX aTOMOB.

2. VKaxuTe THI THOpUAN3aIMM BCceX aTOMOB MOJIEKYJIbl TpornieHa. Hapucyiite ero ctpykrypy
C TeOMETpHUEH pacrooKeHUs OpOUTANIEH.

3. OOGo3HaubTe HIIEKTPOHHBIE AP (EKThl 3aMecTuTeNeil B CIEAYIOIIUX COEJUHEHUSX:
HPOMTHOHUTPHII, ITAHANb, 2-IPOITUHOBAsI KKCIIOTa, n3onponuiamut, propdenson, HC(O)-CH=CH..

4. CxonbKO KOH(UI'YpallMOHHBIX M30MEpPOB MMeeT rekcan-2,3-nuos. Hapucyiite (B Buae
npoekiuii duiiepa) Bce BO3MOKHbBIE H30Mepbl U Ha3zoBuTe X 10 (R,S)-HOMeHKIaType. YKaxure,
KaKHe IMapbl CTEPEOM30MEPOB SIBIISIFOTCS SHAHTUOMEpPAMH, Kakue - JuacTepeoMepaMi, a Kakue —
me3zopopmamu?

5. Hanmummre ypaBHEHHUs CIEIyIOIUX peakiuii: a) 2-0eH3mi-1,3-0yraguer u dTUJICH TpU
HarpeBaHuu; 0) MPOJIYKT PEaKIMH «a» W BOJAOPOJ Ha Hukene. M300pasute paBHOBECHE ABYX
KPECIOBUIHBIX KOH(OpMAIIHi MPOIyKTa peakIiuu «0» U MpeICKaXUTe, Kakast U3 3TUX KOH(popManui
OyneT crabuibHee.

Jomamnee 3aanne 2. ANTKeHbl. AJIKHHBI. APeHbI
!Bce opeanuyeckue coeouHeHus Q0NHCHbL Oblmb HA36aHbL!

1. Hamumure ypaBHEHHUS ClEeRylOUUX peaknuii. B ciydae o0pa3oBaHUS HECKOIBKUX
MIPOJIYKTOB PEAKIINH YKAKUTE, KAKUE U3 HUX OCHOBHBIE, & KaKue TOOOYHBIE:

a) KaKue aJIKeHbI TIOJTyJaTcs MpH: 1) B3anMOIEHCTBUY IMHKOBOW MBUTH ¢ 4-m30mponui-1,2-
TUXJIOPIUKIIOTEKCAaHOM; 2) aeruaparanuu 1,2-muMeTni-1-1uKIoneHTanoa; 3) 1eCTBUN HATPHS B
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KUIKOM amMMHuake Ha |-peHun-2-neHTUH (YKaKHTe KOH(PUTYPAIUIO TPOAYKTa pEakiuu);, 4)
B3aMMOJICHCTBUH 3-OpOM-2-METUJITNICHTaHa C TPET-OyTHIIaATOM KaJlis B TPET-0yTUIIOBOM CIUPTE MPHU
HarpeBaHuu. B nmocnennem ciiydae 000CHYHTE peruoHaIpaBIeHHOCTb PEaKIuy;
0) momyuwure 1o peakuu Burtura 1-¢pernn-2-0yreH; HanUIIUTE €ro PEaKIHIo C HATYKCYCHOM
KHCJIOTON ¥ MOCIEAYIOINI THAPOIN3 TOITYIEHHOTO IPOAYKTa,
2. HanmmumTe ypaBHEHUS CIeyIONMX peakuuid. B ciaydae oOpa3oBaHHsT HECKOJIBKUX
IPOAYKTOB PEAKIINU YKAXKHUTE, KAKUE M3 HUX OCHOBHBIC, a KaKHe TTOOOYHBIE:
a) moayuute 3-meTmi-1-0ytun u3: 1) 1-6pom-3-metmnOyrana; 2) 3-meTriOyTaHas;
0) U3 aleTHIIeHa U IPYruX HEOOXOIUMBIX PEareHTOB MOMy4uTe 2,5-TUMEeTHII-3-TeKCUH;
3. Hamumure ypaBHeHUs cleayloumx peakuuil. B cioydae oOpa3oBaHHs HECKOJIBKHX
MPOJYKTOB PEAKIUU YKaXKUTE, KAKUEe U3 HUX OCHOBHBIE, a KaKhe MOOOYHBIE:
a) peakius |-aneTmi-3-3TUI0eH301a ¢ aMallbraMoid IIMHKA B COJITHOM KUCIIOTE;
0) peakuus M-OpOMMETOKCHMOEH30JIa W aleTHIXJIOpPHAA B TPUCYTCTBHH TPHUXJIOPUIA
QITIOMUHUS,
B) B3aUMOJCHCTBUE TOJTyOIIa C porieHoM B pucyTcTBrH H2SO4;
Jdomamnee 3aganue 3. I'anoreHnpousBoanbie. CIUPTHI
!Bce opeanuueckue coedunenus 00I4CHbL Oblmb HA36aHbL!
1. HamummTe ypaBHEHUS CcleayrolmMX peakuuid. B ciydae o0pa3oBaHHS HECKOJIBKHUX
MPOJYKTOB PEAKIUHN YKAKUTE, KAaKue U3 HUX OCHOBHBIE, a KaKhe MOOOYHBIE:

a) 1) poroxummueckoe Toryona; 2) moixy4eHue M-0poMOeH30ICyIb(HOKUCIOTH U3 OEH3071a;
3) w®3 nOpomaHans — MOJAy4YMTe  |-MPONMH  4epe3  0Opa3oBaHHWE  COOTBETCTBYIOILETO
JIUTAJIOTeHIIPOU3BOAHOTO; 4) peakuus raunepuHa (1,2,3-nmponaHTpurona) ¢ THOHWUIXIJIOPUIOM; 5)
noJy4eHue 2-0poMIponana mo peakuun XyHCIUKKepa.

0) pacrnoI0KUTE COETUHEHUS B ITOPSIJIKE YBETUUYECHUS pEaKLIMOHHOM CIIOCOOHOCTH B PEAKIIHIX
Sn2: 2-xnop-2-metunOytaH, 1-xmnoprneHtaH, 2-ona-2-metmnOyradH. OtBeT obocHyiTe. Hamummre
peakuuu 1-xmopnenrana c: 1) cepoBoioposioM (1 3kB.); 2) BOJHBIM pacTBOPOM THAPOKCHIA HATPUS;
3) MoauIOM Kanusl B alleTOHe; 4) 3TUIIaTOM HaTpus B 3TaHOJE NPU HarpeBaHUM; 5) METAIITMUECKUM
HaTpHUEM.

2. Hanmmmre ypaBHEHUS CIEQyIONMX peaknuuid. B ciaydae oOpa3oBaHHs HECKOJIBKUX
MPOJIYKTOB PEAKINU YKAKUTE, KAKUE M3 HUX OCHOBHBIE, a KaKHe TTOOOYHEIE:

a) 1) obpadoTtka 1,4-muOpomM-2-MeTHIIOyTaHa BOJHBIM PACTBOPOM IIENOUH; 2) THIpATANS 2-
METHII-2-TIEHTeHa; 3) BOCCTAHOBJICHHE 2-OyTaHAllsd UAHOOPTUIAPUIIOM HATpHsl; 4) TOTydeHue 2-
MeTUJI-2-0yTaHoJa U3 COOTBETCTBYIOILETO CII0KHOTO 3(pHpa ¢ UCTOIb30BaHNEM peakTuBa [ puHbspa;
5) nonydenue Qenona u3 6exzona; 6) a-HapToa U3 1-HadTaNUHCYIbYOKUCIOTH; 7) modydeHue 1,2-
OyTtanauona u3 1-0yreHa 3a OlHYy CTaJUIoO.

6) CpaBHHMTE KHUCIIOTHBIE CBOWCTBA CIEAYIOIIMX COCIMHEHMH: IUKJIOTeKcaHou, 1,2-
IUKJIOT€KCaHJNOM,  n-Kpe3oJ, n-HuUTpodeHon. Hamummre  ypaBHeHus  peakuuit  1,2-
IUKJIOTeKCaHoa ¢: 1) MEeTaJuIMueCKUM HaTpHeM; 2) XJIOPaHTHAPUAOM OyTaHOBOW KHCIOTHI B
MPUCYTCTBUH TPUITUIIAMUHA; 3) STHIXJIOPUIOMOM (2 3KB.) B MPUCYTCTBUU THAPOKCUIA HATPUS; 5)
METaHOJIOM B MPUCYTCTBUU CEPHOM KUCIIOTHI; 6) TpruOpomugom ¢ocdopa.

Jlomamrnee 3aganne 4. KapooHuJbHbIE coennHeHnsi. KapOoHOBBIE KHCJIOThI
!Bce opeanuueckue coedunenus 00IHCHbL Oblmb Ha36aHbL!
1. HanumuTe ypaBHEHUs CIEAYIOUIMX peaknuii. B ciaydae oOpa3oBaHHs HECKOJIBKHX
MPOJYKTOB PEAKIINHN YKKUTE, KAKUEe U3 HUX OCHOBHBIE, a KaKue MOOOYHEBIE:
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a) 1) rugparamus neHT-2-eH-4-UHA B MPUCYTCTBUU CyJib(aTa PTYTH, HAMUIIIUTE YpaBHEHUE
KETO-CHOJIbHOM TayTOMEPUHU MPOAYKTA; 2) MOIy4uTe 3-MEHTAaHOH Ha OCHOBE alleTOYKCYCHOT0 3(hupa;
3) O30HONM30M COOTBETCTBYIOIIETO JueHa mnoxyuutre cMmech (1:1:1) mpomanans, sTaHans u
rIMoKcalis; 4) U3 COOTBETCTBYIOIIETO CIUPTA TOIYYUTE O-TOJYWIOBBIH aJbJICTHI; 5) MOTYYHTE
KPOTOHOBBIN alIbJIETH/I U3 alleTabeTUAa; 6) OCYIIECTBUTE IPEBPALICHUE KyMOJI — alleTOH.

6) Pacmonoxure B psAA MO YBEIWYCHHIO PEAKIIMOHHOH CIIOCOOHOCTH B PEAKIUAX
HYKJICO(DUIBHOTO MPUCOSANHEHHS: TPONaHallb, dTaHalb, alleTOH, alleTOPeHOH (OTBET 00OCHYITE).
Hamumure ypaBHeHus peakiuii amerodenona: 1) ¢ w-OyrwiammHOM; 2) #omodopmHOE
pacmieruienne; 3) ¢ TtuodeHonoM; 4) ¢ OCH3aIbACTHIOM B IMPUCYTCTBUHU MIEIOYH; 5) peaKius
«cepebpsiHoro 3epkanay. Hanuwume mexanusmol peaxyuil 2), 3), 4).

2. Hamummure ypaBHEHHs CIEAYIOMUX peakiuil. B ciayuae oOpa3oBaHUsS HECKOJIBKHX

NPOJYKTOB PEAKIINU YKAKUTE, KAKWE U3 HUX OCHOBHBIE, a KaKHe TOOOYHBIE:

a) 1) okucnenue 2-mMeTHUi-3-TEKCEHA TUXPOMATOM KalHs NPH HAarpeBaHUM; 2) TIOJHBIHI
THJIPOJIA3 TPONMOHUTPUIIA B TIPUCYTCTBHH IIENOYH; TPOAYKT THAPOIIN3a dSTEPUPUIIUPYHTE 3TAHOTIOM
B KHCION cpene (nanuwume mexanuzm); 3) peakiuss AMOKCHaa yriaepona ¢ (4-metwmi-1-
NICHTUJI)MarHUHOPOMHUIOM U TIOCJIEIYIOIIee MOAKUCICHHE; 4) MOoydeHue OCH30MHON KUCIIOTHI U3
TOJIyOJIa; 5) TMOJIydeHHE KPOTOHOBOW KHCIIOTHI M3 MACIISTHOM KHUCJIOTHI; 6) W3 AMATHIMAIOHATa
noiy4ute 1,6-TeKCaHIHMOBYIO KHCIIOTY.

0) Pacronoxute B psl MO YBEIUYCHUIO CKOPOCTH PEAKIMU C ITAHOJIOM: OYyTHIIAIETAT,

YKCYCHYIO  KHCJIOTY, HOpONnHOHWIXJopua  (oTBeT  oOocHyiTe). Hamummure — peakuuu
nponuoHWixyiopuaa: 1) ¢ aumsonpornmwiaMuHoM (u30.) (Hanuwume mexanuzm), TOTYYCHHBIN

IPOAYKT THAPOJIM3YHTE; 2) IIEIOYHON TUIAPOIIN3; MPOAYKT 0OpaboTaliTe OpOMOM B MPHCYTCTBUU
KAaTaJTUTHYECKUX KOJWYECTB KpacHOro Qocdopa (ranuwume mexanusm); 3) ¢ HATPUEBOU COJIBIO

areToykcycHoro as¢upa; 4) ¢ x#-OyTaHOJIOM B MPUCYTCTBUM THUPHUANHA; 5) C aleTaTOM HATPUS;
MONyYEHHBI TMPOAYKT oOpabotaiite muu3onponmnamuaoM Jautus (LDA), a 3arem -
AIETUIIXJIOPUIOM.

BapuaHTbl KOHTPOJBHBIX Da6OT

KonrTpoanuas padora 1. Beenenne. Ilpeneanubie yriaeBoaopoabl
!Bce opeanuyeckue coeounerus 0014CHblL Oblimb Ha36aHbl!

1. OOGo3HaubTe OHNEKTPOHHBIE JPDEKTHI 3aMECTHUTENECH B CICAYIOMINX COCAMHEHUSX:
STUUTMTUH, BUHWIOEH30J, aUTIbHBIA KaTtHoH, HUTpoOyTaH, CH>=CH-N(CHz)2, 3-xmop-2-
IpONeHalb.

2. Vxaxute (c 000CHOBaHHEM), B KaKyl0 CTOpPOHY OYIET CMEIIEHO KHCIOTHO-OCHOBHOE
paBHOBECHE IS CIIEAYIOIIeH peakuu:

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

3. Hanumunre ypaBHEHHsI COOTBETCTBYIOIIUX peakuuid. B coyuae oOpa3oBaHus HECKOIBKUX
MPOJIYKTOB PEAKINU YKAXKHUTE, KAKUEe M3 HUX OCHOBHBIE, a KaKHe TIOOOYHEIE:

a) MOJy4YHuTe 2-METUIOYTaH U3 AIKUHA;

6) ¢oroxumuueckoe Cyab(pOXIOpUpPOBaHUE 2-MeTWIOyTaHa;, OOOCHYHTE CTPYKTYpYy
OCHOBHOTO TIPOJAYKTa pEakIMH, HCXOAS U3 CTAaOWIBHOCTH COOTBETCTBYIOIIUX YTJIEPOJHBIX
pauKaios;

0) 2-m3onponmi-1,3-0yTaareH v STHIICH PH HaTPEBaHUU;

KoHTpoJbHas padora 2. AJIKeHbI. AJIKMHBbI. APEHBI

!Bce opeanuyeckue COeOUHEHUS QONINCHBL OblMb HA36aHbL!
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Hanmmure ypaBHeHUs clieyronux peakiuid. B cimydae o00pa3oBaHust HECKOJIBKUX ITPOTYKTOB
peaKuu YKaKUTe, KaKie U3 HUX OCHOBHBIE, a KaKhe MOOOYHbIE:

a) peakuus 3-meTui-2-OyTaHona ¢ KOHIl. CEpPHOM KHUCIOTOW; B3aHMMOJECICTBHE OCHOBHOI'O
MPOJIYKTa C HAAYKCYCHOM KUCJIOTOM C MOCIAEAYIOIMHUM THIPOIU30M MOJTYUYEHHOTO MPOIYKTa;

0) meruaporajioreHupoBaHue 3-OpoM-2-METHIINICHTaHa B PUCYTCTBUU TUAPOKCUIA HATPUS B
STHIIOBOM CITUPTE;

B) JICHCTBUE HATPHS B KHJKOM aMMHAaKe Ha 2-METHII-3-TeKCHH (YKOKUTE KOH(PHUTYPAIUIO
MPOJYKTa PEaKIin);

T') IPEAJIOKUTE CXEeMY MOJIydeHus 2,3-1uMeTuI0yTaHa U3 nporeHa.

1) U3 alleTHJICHA U IPYTUX HEOOXOJUMBIX PEareHTOB MOJyYUTEe BUHWIAETHIICH U HAITUIIUTE
€ro peakIIMIo C BOJOW B MPUCYTCTBUU alleTaTa PTYTU U CEPHOMN KUCIIOTHI;

€) IeHCTBUE METaNIMYECKOTO HATPHUS Ha cMeCh 3-XJI0p-1-TipornieHa 1 XJI0pOeH301a;

KountpoabHas padora 3. 'ajiorennpousBoanbie. CiMpThl
!Bce opeanuueckue coedunenusi 00ICHbL Oblmb HA36AHbL!

1. Hamumure ypaBHEHHUS CleaylOmux peakuuii. B ciydae o0pa3oBaHusST HECKOJIBKUX
MPOJYKTOB PEAKIIUN YKAKUTE, KAaKue U3 HUX OCHOBHBIE, a KaKhe MOOOYHBIE:
a) MmoJiydeHue 2-0poMmpornaHa o peakiuu XyHCAUKKepa;

(CHz),CO™ + CHyl 20C
6) (CH3)sCOH

YKaXHUTE U 000CHYITE MEXaHU3M 00pa30BaHUsI OCHOBHOTO U TOOOUHOTO(-bIX) MPOAYKTA(-0B)
JTAaHHOW pEaKLINH;

B) BOCCTaHOBJICHUE STHJIOBOTO d(Hpa 2-METUIINPOIIAHOBOM KUCIOTHI JI0 CIIHPTA;

r) noiydenue 3-¢eHmi-1-nponaHona U3 COOTBETCTBYIOIIETO OKCHpPAHa C HUCIIOJIb30BAaHUEM
peaktuBa I puHbspa;

1) CUHTE3 4-THIPOKCUTOIYOJIa U3 4-METUIIaHUIINHA;

€) peakuus 3-MeTuiI-2-0yTaHosa ¢ STUIOPOMUAOM B IPUCYTCTBUU IENOUH;

2. Pacnonoxure coeluHEHHMs B TOpPSAKE YMEHbBIIEHHsS pPEAaKIHOHHOW CIOCOOHOCTH B
peaKIusIX HyKJIeo(pUIHLHOTO 3aMeIIeHHUs IO MeXaHu3My SN1: BTop-OyTrimiioan, BTOp-0OyTHIIOpOMHT,
BTOp-OyTHixjiopua. Oteer ob6ocHyite. W3  Brop-OyTmnOpoMujga mOJy4yuTe HUTpUT —2-
METHIIOYTaHOBOM KUCIIOTHI.

3. Hanummure ¢Gopmynbl MPOMEXKYTOYHBIX W KOHEYHBIX BEUIECTB, a TAaKXKE PEaKIHUU B

cnez[yromeﬁ CXCMCE!:
SO_—;H

NaOH NaOH, ©®  HNO,
A B >

C

KonTpoJjanHas padtora 4. KapooHuJabHbIe coequHennsi. KapOooHOBLIe KHCI0ThI
1Bce op2anuueckue coedunenus 00axcHbl bbimb Hazeanbl!

1. Hamumure ypaBHEHHUS ClEeRylOUUX peaknuii. B ciydae o0pa3oBaHUS HECKOIBKUX
MIPOJIYKTOB PEAKIINH YKAKUTE, KAKUE U3 HUX OCHOBHBIE, a KaKHe MOOOYHBIE:

a) MOJyYnTe METUI(EHUIIKETOH Ha OCHOBE alleTOYKCYCHOTO 2upa;

0) ompenenuTe CTPYKTYpy ajKeHa, MPH O30HOJN3€ KOTOPOTro TMOJIYYHIM aleTOH |
aneTanbAeTu/I;

B) allbJI0NIbHAS KOHACHCAIUS 3-MeTUI0yTaHams,

T') peakIusi MaclsiHOTO allbJIeTH/Ia C BTOP-OyTuinaMuHoM (u30.), a 3aTeM - C BOJOPOAOM;

1) peakius 4-MeTUI-2-TeKCEHANsI C HUTPOMETAaHOM B MIPUCYTCTBUH IIETOYH;



19

€) LIEJIOYHOM TUIPOIN3 alleTaMU/a; MPOAYKT THIPOIN3a 3TepUuUIUpPYHTE MPOMAHOIOM;
2. Pacnonoxute B psA MO YBEIMYEHHUIO CKOPOCTU PEAKLMU C 3TAHOJOM: XJIOPAHTHIIPHU]

OEH30MHON KUCIIOTHI, 2-METHIOEH30Hass KHCI0Ta, 4-X10pOeH30iHas KuciaoTa (0TBET 00OCHYITE).
Hanummre peakuuu XJIOpaHTHAPUAA OSH30MHON KHUCIOTHL: 1) ¢ amMmmuakoMm (u30.); TOTy4EeHHBIN
IPOAYKT JETUIPATUPYNTE; 2) C HATPUEBOM COJIBIO allEeTUIIAIIETOHA.

3. Hanummre ¢GopMysbl MPOMEXYTOUHBIX M KOHEUHBIX BEIIECTB, a TAKXKE PEAKIUU M UX

YCJIOBUS B CIEAYIOUIEN CXEME:

(0] SOCH, CoH
CH-CH,OH A B —

AICI,
Bonpocsl k 3aiure 1a60paTopHBIX paboT

Xumuueckue ceouicmea arkanos u YUKIOAIKAHOB:
1. Peakuiuu paguKaaibHOTO 3aMEIICHHUS.
1.1. MexaHu3M peakluy raJoreHupOBaHU.

1.2. CYHBQ)OFaHOFCHI/IpOBaHI/Ie, CYJ'IL(I)OOKI/ICJ'ICHI/IG, HUTPOBAHUC; COOTHOLICHUC ITPOAYKTOB

9TUX PEaKIUH.

2. Peakuyu OKUCJIEHUS U IETUIPUPOBAHMUS.
3. Peakuuu pacKkpbITHsI [UKJIA [IUKIOATKAHOB.

Xumuueckue ceoucmea anikeHos:

1. DnexTpodriIbHOE IPUCOSAMHEHHE TIO IBOMHON CBSI3H.

1.1. Mexanu3m peaknuid Ade.

1.2. TIpaBuio MapkoBHHKOBA U €ro 000CHOBAaHUE C TOYKH 3PEHHSI MEXaHU3MA.
1.3. Peakiuu rajioreHMpOBaHMsl, THAPOTATOTCHUPOBAHHS, THAPATAIIIH.

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

Xumuueckue ceoticmea apeHos:

1. DnexTpoduibHOE 3aMelIeHre B OH3ETbHOM KOJIBIIE.

1.1. Mexanusmsl peakiuii Se 1 00pa30BaHUS COOTBETCTBYIOLIUX 3JIEKTPO(UIBHBIX YACTHII.
1.2. Peakuum HHUTpOBaHUS, CYIb(QUPOBAHUS, TalOTCHUPOBAHUS, AIKWIUPOBaHUA MU

arunupoBanus no Opupaento-Kpadprey

1.3. Metoasl MOJIy4YCHU A Kap6OKaTI/IOHOB, MOHATHUEC O CKCJICTHBIX IMEPCTPYHIINPOBKAX

KapOOKaTHOHOB.

SE.

1.4. Tunel 3aMecTuTEICH B OCH30IbHOM KOJIBLC U UX OPUCHTUPYIOLICC BIMAHHUC HA PCAKIIUU

1.5. CoryacoBanHast M HECOIJIACOBAHHAS! OPUEHTALIHS.
2. Peakuuu raoreHHpoBaHUs B apOMaTUYECKOE IpO U OOKOBYIO LIETIb.
3. Peakiuu okucieHNs OOKOBBIX I[ETIEH.

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 momydeHus MPOCTHIX 3PUPOB.

2.4. Peakiuu S B 6€H30JIBHOE KOJIBIIO (PEHOJIOB.

3. Peaknuu criupToB ¢ HyKJI€o(DHUIaMH.

3.1. Peakiuu ¢ raioreHOBOIOPOIaAMHU.

3.2. Peakuuu co cnupTamu.

3.3. Peakmuu ¢ ranorenuaamu dochopa u cepsbl.

4. leruaparaiusi CHUpPTOB.

4.1. IlpaBuna 3aiinieBa u ['opmana.

4.2. Ilpencrapienne o MexaHu3Max peakuui dnumuaupoBanus (E1 u E2).
4.3. OKkuclieHrEe CIIUPTOB.

Xumuueckue c6oucmea KapOOHUIbHbIX COeOUHEHUIL:

1. KucnotHble cBOMCTBA.

2. Kero-eHonbHAs TAyTOMEPHSI.

3. Peaknuu nykineoduiabHoro npucoeauterus (¢ O-, S-, N-, H-, C-, Hal-nyxieodunamu).

3.1. [Tonyuenue ocuoBanuii ludda.

3.2. ANbI0JILHO-KPOTOHOBASI KOHJICHCAIHA.

4. o-TanoreHupoBaHue TpENEIbHBIX KApOOHWIBHBIX COEIUHEHHH, TamodopmHOe
pacuieruienne. 5. Peakuuu BOCCTAHOBJICHHS M OKHUCIICHHUS albJETUOB M KETOHOB (peakuus
«cepedpsHOro 3epKajia»), BOCCTAHOBUTEIbHOE aMUHUPOBAHHE.

Xumuueckue ceoticmea npeodenvbHblx KapOOHOBbIX KUCIOM U UX NPOU3BOOHBIX!

1. OH- u CH-KHUCTIOTHOCTb.

1.1. KucnotHele CBOMCTBA MaJIOHOBOW KHCJIOTHBI M MaJIOHOBOTO 3(upa, MX peakuuu c
AIIEKTPOPHUIAMHU.

1.2. AuleToyKCyCHBII 3()Up U €ro UCMOIB30BaHNE B CHHTE3€ KapOOHMIBLHBIX COSTUHEHH.

2. Peakuu nykneopunsHoro 3amemnteHus (¢ O-, N-, H-, C-nykneodunamun).

2.1. KUCIIOTHBIM U OCHOBHBIN KaTalnu3 peakuui Sn.

2.2. Ilonyyenne N-3aMeImIEHHBIX aMUOB, CIOKHBIX 3(UPOB U aHTHAPHUIOB.

3. a-T'anorennpoBanyie KaApOOHOBBIX KHUCIOT.

7.3.2. [IpomexxyTouHasi aTTecTarus

DK3aMEHAIMOHHBIA ONJIeT

!Bce opzcaHu4decKue coeOuHeHUst 00aHCHbL Oblmb Hazearbl!

!B ciyuae HeckobKux npoo0yKmos8 peakuui VKAiCume 0CHOBHbIe U NOOOYHbIE
npooykmut!

1. 3 anerunena u Apyrux HEOOXOAMMBIX PEareHTOB MOJYYUTE MPOIUH M HANMIIKWTE PEaKIUI0 €ro
B3aMMOJICHCTBUSL C BOMOM B mpucyrcTBuu cyiabdara prytu(ll) m cepHoit xucnorel. Hammmure
peaKiuuy TOJYyYEeHHOTO KapOOHWJIBHOTO COEIMHEHUS: a) C THAPOKCHIAMHUHOM; 0) ajbJosbHas
KOH/JIEHCaIusl.

2. VI3 ManioHOBOT0 3(Hpa MOITy4YUTe MPOIMAHOBYIO KUCIIOTY, HAUIINTE €€ peakiuu: 1) srepudpukanun
IPOMAHOJIOM; TOJYYEHHBIH MPOAYKT BOCCTAHOBHUTE ATIOMOTHAPHIOM JIUTHS; HAMHUIIUTE CHOCOO
HOJY4YEHUs] HPOIYKTa BOCCTAHOBIIEHUS M3 COOTBETCTBYIOILErO KapOOHWJIBHOTO COEIUHEHUS C
UCIIOJIb30BaHHEM peakThBa I puHbspa; 2) ¢ THOHWIXJIOPUIOM; TIOTY4E€HHBIM NIPOAYKTOM allMIIUpyHTe
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2-MeTHITHO(DEH.

3. 13 OyraHa nomy4yuTte 2-HUTPOOYTaH M HAMIIUTE €r0 PEAKIMIO C STHIOBBIM d(PUPOM
2-0yreHoBor KHCIOTHI B mpucyrctBuuM NaOH. IlomydeHHBIH MPOMYKT IMOABEPTHUTE
LIEJIOYHOMY TUAPOJIN3Y, a 3aTEM — BOCCTAHOBUTE LINHKOM B COJITHOM KHCIIOTE.

4. W300pa3uTe Bce KOJBYATO-LIETIHbIE pPAaBHOBECHs D-MaHHO3bI (CM. PUCYHOK) U
HamUIHUTe €€ ypaBHEHHUs pEeakUuil: a) ¢ M30BITKOM STHIHOAMIA B IPUCYTCTBHH
OCHOBaHHUs; 0) ¢ OEH3MIIOBBIM CIIUPTOM B IPUCYTCTBUH XJIOPOBOIOPOJA.

Os -
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