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1. Heaun, 3axa4n 1 NJIAaHUPYeMble Pe3yJbTAThHI 00y4eHHUs 110 JUCIUIITTHHE

Iens oucyunaunvl cocmoum 6 Gopmupo8aHuU U pazeumuu y 00y4arOuWUXcs TUYHOCMHbBIX U
npogheccUOHANbHBIX Kauecms, Nno3eonsiowux obecneuums evinoanenue mpebosanuti ®IOC BO ¢
yuemom o0cobeHHOcmell HAyYHO-00pA308amenbHOU  WKOAbl  YHusepcumema U aKmyaibHbiX
nompebHocmell polHKa mpyoda 8 Kaopax ¢ 8bICULUM 0OPA308AHUEM 8 COOMBEMCMEUU C HANPABLEHUEM
NO020MOBKU.

CNOCOOHOCMU NPUMEHAMb 3HAHUSL 3AKOHOMEPHOCEL OP2AHUYeCKOU XUMUU NpU peuleHuu
npogheccuoHanbHbIX 3a0ay, YMEHUs HPo8OOUMb AHAAU3 U 0OPAOOMKY HAYYHO-MEXHUYECKOU
ungopmayuu Ha OcCHOBe MeopemuyecKux NpPeoCMmAasieHull OP2aHUYecKol Xumuu, CnocoO6HOCmu
8bIOpaAMb MemoO OUACHOCMUKU BeUujecms U MAamepuaios; YMEeHUs NpPOo8edeHuUsi CMAHOAPMHBIX
uzmepeHuil u 06pabomKu pe3yibmamos IKCHepUMeHma,

K ocnoenvim 3a0auam oceéoenus oucyunaunvl « OpeaHuveckas Xumusy cieoyem OmHecmu.

— nonyyenue CmyOeHmamu 3HAHUli 00 OCHOBHBIX KIACCAX OP2AHUYECKUX COeOUHEHUl, O

ezaumonpespaieHuidx OpcaHu4ecKux eeuecmse, munamu peam;uﬁ, Haubolee  BaANCHLIMU

MEXAHUIMAMU,

—  paszsumue CnOCOOHOCMU K CAMOCMOAMENbHOU NPOYEeCcCUOHANbHOU pabome ¢ XUMU4eCKUMU
PeaKkmueamu, K 3KCHIYamayuy COBPEeMeHHO20 1adopamopHoco 000pyO008aHUsT U HAYYHBIX
npubopos;

—  pazeumue cnocoOHOCMU U 8bIPAOOMKA NOMPEOHOCMU K CAMOCHOSIMENbHOMY NPUOOPEMEeHUIO
3HAHUL NO OP2AHUYECKOU XUMUL.

ITnanupyemoie pezyromamsl 00yYeHUsE 3AKIIOUAIOMCA (POPMUPOBAHUU ) 00YUaAIOWe20Cs
CNOCOOHOCMU K U3YYEHUIO, AHATU3Y, UCHOIb308AHUID OUOI02UYECKUX 00BEeKmMOo8 U Npoyeccos,
OCHOBbIBASCH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCMEN MAMEMAmu4eckux, Qu3uieckux, XumMuieckux
U OUONO2UHECKUX HAYK U UX 83AUMOCEIA3SX.

OOyuenne mno mgucuuiuinHe «OpraHudeckas XHWMHUSD HampaBlieHO Ha (OPMHPOBAHUE
y 00Yy4aroIMXCsl CASAYIOIMNX KOMIETEHIUI:

Kox m HamMeHOBaHHE KOMIIETEeHITHI

NuankaTopbl 10CTHKEHUS
KOMIIeTeHITNH

OIIK-1. CriocobeH n3yuyaTh, aHaIM3UPOBATH,
UCTIOJIB30BaTh OMOJIOTHYECKUE OOBEKTHI U
IPOIIECChl, OCHOBBIBASICh HA 3aKOHAX U
3aKOHOMEPHOCTSIX MaTeMaTHYECKHX,
(bU3NUECKUX, XUMHUUECKUX U OMOTOTHYECKHX
HayK U UX B3aUMOCBS3SIX

NOIIK-1.1. 3naeT 3aKOHBI ¥ 3aKOHOMEPHOCTH
MaTEeMaTHYECKUX, PU3NICCKIX, XUMUYECKUX
1 OMOJIOTHYECKHUX HAYK U UX B3aUMOCBSI3U
NOIIK-1.2. Cnoco6eH u3y4arb 1 aHaJIU3UPO-
BaTh OMOJIOTUYECKHUE OOBEKTHI U MPOIIECCHI
NOIIK -1.3. Brnageet HaBbIKaMU UCTIOTIB30-
BaHUs B MPO(HEeCCHOHATEHOU e TENbHOCTH
OMOJIOTMYECKUX 0OBEKTOB U TIPOIIECCOB

OIIK-7. Cnoco6eH mpoBOAUTD
HKCIIEPUMEHTANIbHBIE NCCIIEOBAHMS U
UCTIBITAHUS TI0 33JJAHHOW METOIHKE,
HaOJII0IeHUs U U3MEpEeHUsl, 00pabaThIBaTh U
UHTEPIPETHPOBATH IKCTIEPUMEHTAIbHBIC
JTaHHbIE, IPUMEHSISI MaTeMaTH4eCKue,
buznueckue, PU3NKO-XUMUYECKHE,
XHUMHYECKHe, OM0JIIOTHYECKHUE,
MHUKPOOHOIOTUIECKHAE METOIBI

HOIIK-7.1. 3naeT 6a30BbIe MaTEMaTHUECKHE,
¢dusnueckue, pU3NKO-XUMUYECKHUE,
XHMHUYECKHE, OMOIOTUYECKIE,
MUKPOOUOIOTHYECKHE METOJIBI,
MPUMEHSIEMBIE B OMOTEXHOJIOTUN
HOIIK-7.2. Bnageer OCHOBHBIMU METOAAMU
SKCIIEPUMEHTATBHBIX UCCIICIOBAHUN U
HCIIBITAHUH B OMOTEXHOJIOTUU

HOIIK-7.3. 'oToB 110 3aJJaHHOI METOQUKE
MIPOBOINTH SKCIIEPUMEHTAITLHBIC
HCCIICIOBAHUS M UCIIBITAHMS, HAOIIOICHUS U
U3MepeHusi, 00pabaTbiBaTh U
MHTEPIPETHPOBATH IKCIIEPUMEHTAILHBIC
JTaHHBIE




2. MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucrturuinaa otHocuTes K 00s3arenbHoM yactu 6sioka b1 «/luctumummnst (Mogynun)» B1.1.16.
«MatemaTtuueckue M €CTECTBEHHO-HAay4yHble JUCHUILUIMHBY  OCHOBHOM  00pa3oBareibHOI
IIporpaMMsbl OakajgaBpHara.

«Opranuyeckasi XuMHUs» B3aUMOCBSI3aHA JIOTHYECKU, COJEPIKATEIBHO U METOJAMYECKH CO
CIEAYIOMMH AUCHUITMHAMU U nipakTukamu OOII:

B o0s3atenpHoil yactTu Moayib «MaTeMaTnyeckue U eCTeCTBEHHO-HayYHbIe TUCLUTIIIMHBI
(b1.1.16):

— o011ast U HeOpraHu4eckasi XuMus;

— aHaAJIMTUYEcKasi XUMHUS U (PU3NKO-XUMUYECKHE METO bl aHATTN3A;

— u3nUecKas XuMHs;

— OMOXUMUS,

— KOJUTOU/IHASI XUMUS;

— XHUMHS OMOJIOTHYECKH aKTUBHBIX BCIICCTB.

3. CTpykTypa M coep:KaHue JUCHUIIIMHBI
OO0111ast TPyI0EMKOCTh TUCIUTUTMHBI COCTaBIseT 6 3aueTHBIX eauHuIl (216 yacos).

3.1 Buabl yueOHOii paGoThI H TPYA0EMKOCTH
(mo popmam 0OyueHwMsT)

3.1.1. Ounas dhopma oOyueHuUs

Ne CemecTpbl
n/n . KosmvecTBo 2 3
Buj yue6Hoii padoTni
4acoB
1 | AyauTopHble 3aHATUS 144 54 90
B Tom uncne:
1.1 | Jlekuun 52 26 26
1.2 | CeMuHapCKHe/IPaKTHUECKUE 3aHATHS 20 10 10
1.3 | JlaGopaTopHbIe 3aHATUSA 72 18 54
2 | CamocrosiTesqibHasi paboTa 72 36 36
B Tom uncae:
2.1 | mpoMeXyTOYHOE TECTHPOBAHUE 20 8 12
2.2 | BBINOJHEHME JOMAIIHUX paboT (3a1aHuii 1o 30 20 10
BapUaHTaM)
MOJrOTOBKA K J1a00paTOpHBIM paboTam 22 8 14
3 | IIpome:xxyTOUHAas1 aTTeCTALUS
3auet/aud.3auer/FK3aMeH 3a4ueT IK3aMeH
Hroro 216




3. TemaTnueckuii I1aH U3y4eHUS AUCLUIUIAHBI

TpyroemkocTs, yac

AynutopHasi padota
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1 Pasnen 1. Teoperuueckne 0CHOBBI
OpPraHu4yecKoil XUuMHUH
11 | Tema 1.1.Teopust XUMHYIECKOTO 4 2 2
ctpoenust uM. A.M. bytneposa
1.2 | Tema l. 2. Xumudeckoe CTpoeHUE 2 2 2
OPraHUYECKUX COCTMHEHUIN
1.3 Tewma 1.3. BzauMmHuoe BiIusHIE aTOMOB 2 2 2
B MOJICKYJIax
2 Pa3znes 2. Texuuka 0€30MacHOCTH 4 2
npu padoTe B XUMHYECKOIi
Jadboparopuu
3 Pa3nen 3. [IpeneibHbIe 2
YIJIEBOIOPOIbI
3.1 Tema 3.1. Ankansl 4 2 2
3.2 Tewma 3.2. [luknoankaHsl 2 2
4 Pa3nen 4. HenpenesbHble
yIJ1€BOI0PO/bI
4.1 Tema 4.1. AnKeHbI U adKagueHbI 6 2 4 2
4.2 Tema 4.2. ANKUHBI 2 2 2
5 Pa3znen 5. ApomaTnueckue 2 2 4 2
yIJ1€BOI0PO/bI
6 Pa3nen 6. 'asorenonpousBoanbie 2 2 2
yIJ1€BOI0PO10B
7 Pa3nen 7. Kucsioponocoaep:kamue
OpraHuyecKue coenHeHus!
7.1 | Tema 7.1. CiupTsl 1 heHOITBI 4 2 6 4
7.2 Tema 7.2. AbOeruabl 1 KETOHBI 2 6 4
7.3 | Tema 7.3. KapOOHOBBIE KHCITOTHI 2 2 6 4
8 Pa3nen 8. Azorconep:kanue
coeqUuHEeHN s
8.1 Tema 8.1. Hurpocoenunenus 2 4 4
8.2 Tema 8.2. AMUHBI 2 2 4 4
8.3 Tema 8.3. AMHUHOKUCIIOTEI 2 2 4 4
9 Pasznen 9. Yriesoanl 4 6 4
10 Pa3nen 10. I'erepounkinyeckue 4 4 6
coeqUuHEeHN s




11 Paznea 11. Tema 5. Meroabl
OYHCTKH OPraHNYeCKHX BellecTB

11.1 | Tema 11.1. MeTobI OYMCTKH TBEPABIX 2 8 4
Y KUJKUX BelecTB. [leperonka

11.2 | Tema 11.2. [lepexpucrauim3anusi. 2 6 2

®unerpoBanue. Bozronka

Hroro

3.2 Conep:xkanue TUCIUTNITIHHBI

Pa3jnen 1. Teopernueckue 0OCHOBbI OPraHUYeCKOH XUMUH

Tema 1.1. Teopuss xummnueckoro crpoenusi um. A.M. Byrtieposa. IIpenmer oprannueckoit
XUMUU. OCHOBHBIE MTOJIOKEHHSI TEOPUU XUMUYECKOTO CTPOCHUSI OpraHUYeCKUX coequHeHui (A. M.
Bytnepos).

W3omepust MoJieKyal OpraHMYECKMX BEIIECTB: CTPYKTypHas M IPOCTPaHCTBEHHAas (IIOHATHE
XHpabHOCTH, R,S-HOMeHKIaTypa, popmysl Ouiepa, MOHATHE 0 YHAHTHOMEPAX, JHacTEpeoMepax,
patiemare u Me3o0-hopme).

Tema 1.2. XumMuueckoe cCTpoeHHe OPraHUYeCKUX COeAUHEHMI. DIEKTPOHHOE CTPOSHHUE Opra-

HUYECKUX coequHeHni. KauecTBeHHbIE 3JIEKTPOHHbIE ITPEICTABICHMS.

PacueTr gopmanbHOro 3apsjaa aroMoB B Mojekyjie. KBaHTOBO-MexaHUYeCKHe NPEeACTaBICHUs B
opranudeckoil xumuu. CTpoeHue aroma yriepoja. BaneHTHble COCTOSHUS TeTepoaToMOB B
OpraHu4eckux BemiecTBax. [loHATHE »3JIEKTPOHHOM IUIOTHOCTH M OpOUTaNei, UX TUOB U
ruGpubuzamys. CTpoeHue 31eKTPOHHON 000JI0YKH aTOMOB, MTOHSTHE BAJIGHTHBIX JIEKTPOHOB. THITBI
XUMHYECKUX CBA3EH B OpraHMueCKUX COEIMHEHUSIX: HOHHAs, KOBaJIeHTHas (ITOJIIpHas U HEMOJIsIpHAas;
G- ¥ TT-CBSI3H).

Tema 1.3. B3aumHoe BJHMsIHE aTOMOB B MOJIeKYJ1aX. DIEKTPOHHbIE 3(P(eKThI 3amecTuTeneit
(MHIYKTUBHBIA U Me30MEpHBIN; 3((deKT conpspkeHus) 1 UX coBMecTHoe JeiictBue. OcobeHHOCTH
NIEKTPOHHOTO CTPOEHUS CONPSIKEHHBIX CUCTEM. IIOHATHS OCHOBHOCTHM M KHCIOTHOCTH: KHCIJIOTBI
Bbpencrena u JIptonca; cuia KMCIOT U ocHOBaHU. [ToHsATHE 0 MeXaHU3MaX peakiuil, Ki1acCupuKaIus
pEareHTOB U peakuii B OPraHNYECKON XUMUH.

Pasnen 2. Texuuxa Oe3omacHOCTM TpU padoTe B XUMHYECKOH JabopaTtopum.
JlabopaTopHass mocyna. OOmue mpaBuia HaxoxaeHus U padoTsl B sabopatopuu. IlpaBuna
pabotel ¢ mpobupkamu. IlpaBuna pa®oThl co cnupTOBBIMU ropenkamu. IIpaBuna yTunuzanuu
OTXOJIOB KHCJOT, IIEJI0Yel, OpraHM4eCKUX pAacTBOPUTENEH U JIErKO BOCIUIAMEHSIOIINUXCS
xunkocrert (JIBX). IlpaBuia paboTsl ¢ KUCIOTaMU M LIeI0YaMHU, MPaBWIa UX HEUTpalIu3aluu U
00pabOTKH 0KOTOB. Y CTPOUCTBO U MpaBuiIa paboThl ¢ BBITSXKHBIM IIKadoM. [IpaBuia XxpaneHus u
paboThl co MmIenoYyHbIMU MeTaiiamu. [lpaBuna TymieHMs BO3TOpaHU pa3iMYHONW MPUPOJBIL.
[IpaBuna paboTel ¢ mpuboOpaMu, HaXOASAIUMUCS 0], BakyyMoM. [IpaBuia xpaneHust u paboTsl ¢
JIBX. IIpaBuna paboThl ¢ XJIOPOPraHUUYECKUMH COETMHEHUSIMU, OPOMOM, OEH30JI0M U METAHOJIOM.
[IpaBuia paboThI CO PTYThIO U IIpaBUiIa €€ YTHIIN3ALNH.

Buapl mocyapl, WCIONB3yeMOWl B XHMHUYECKOW Jabopartopuu (cTekisHHas, Gdapdoponas,
riactukoBast). [lpaBuna mbiThs naboparopHoil nmocyasl. [nude! (kepH, MydTa) U UX OCHOBHBIE
pa3mepsl. HaznaueHue pa3ianyHON MOCYAbl B XMMHUYECKOW jabopaTopuu: MPOOMPKH, CTAKaHBI,
KOJIOBI (KPYTJIOJIOHHBIE, TUIOCKOIOHHBIE, TPYILIIEBHIHBIE, KOHUYECKHE, OHOTOPJIbIE, MHOTOTOpPJIbIE,



Bropua), mnepexomnuku, dvamku Iletpu, BOpOHKM (HAJIMBHBIC, HACHIITHBIC, KalelbHBIEC,
JenuTenbHbIe), GUIbTpel  (CTeKIsiHHBIE, (ap(opoBbie), XOJOAMIBHUKH, Je(IIerMaTophl,
XJIOpKaJIbLIMEBbIC TPYOKH, aTIOHKH.

Pa3nen 3. IlpenesbHbie YIiIeBOAOPOAbI

Tema 3.1. AJkanbl. sp°-ruOpuamM3anus aTomMa yriepoja B ankaHax. M3omepws,
TOMOJIOTUYECKHIA psjl ajdkaHoB, ero o6Omas ¢opmyna um HomeHkimarypa HIOITAK. Ilonstue
MEPBUYHOT0, BTOPUYHOTO, TPETUYHOTO ¥ YETBEPTHUUHOTO aTOMOB yriiepoja. Paaukainsl (aikuibl):
onpeeleHUue U Ha3BaHMUsl.

CriocoObl MOJTydeHHUs] aJKaHOB: W3 HEMPEACIbHBIX YIIIEBOJOPOJIOB, TalOTCHIIPOU3BOHBIX,
aJIbJIETHJI0B, KETOHOB U KapOOHOBBIX KHCIIOT.

XUMHYECKUE CBOICTBA AJKAHOB: PEaKUMU PAAUKAIBHOIO 3aMelleHUs (MEeXaHU3M peakluu
raJIOTEHUPOBAHUSA;, CYJIb(OrajJoreHUpOBaHUE, CYJIb(OOKHCIEHUE, HUTPOBAaHUE; COOTHOIICHUE
MIPOJYKTOB PEAKIIUH), PEAKIIUU OKUCICHUS U JETHIPUPOBAHUSI.

Tema 3.2. llukaoankanpl. sp>-TuOpHUAM3alKs aToMa YIIepoaa B IHUKIOAnKaHaX. M3omepus,
TOMOJIOTHUECKUH Psi/i IUKJIOATKAaHOB, ero obmas ¢popmyna n Homenkiatypa MFOITAK. Crpoenune
MOJICKYJ1 IUKJIoNpomana (yrjioBoe HampspDkeHue baiiepa, moHsATHE OaHAHOBBIX CBSI3eH) U
IUKJIOTeKcaHa (KOH(pOpMAaIUK MOJIEKYJIbl, aKCHAIbHbIE U 9KBAaTOPHUAIbHbBIC 3aMECTHTEIH).

Crioco0bI OTYYEeHUsT IUKIOAIKAHOB: U3 IIUKINYECKUX MPEAIIECTBEHHUKOB (U3 HETIPeIeIbHbBIX
YIJEBOJIOPOIOB, TallOTEHIIPOU3BOMHBIX, ajbJETHAOB, KETOHOB M KapOOHOBBIX KHCIOT) U
AIMKJIMYECKUX TPEIIIeCTBEHHUKOB (BHYTPUMOJEKYJIApHas peakuus Bropua, mnuponus conei
TUKapOOHOBBIX KUCIIOT, peakius Junsca-Anpaepa).

XUMHYECKUE CBOMCTBA IIUKIIOATIKAHOB: PEAKIIMU PAIUKAIBLHOTO 3aMEelleHuUs (raJIor€HUPOBAHUE;
CyJb(oraJoreHupoBaHue, Cyiab(OOKHCIEHUE, HUTPOBAHUE; COOTHOILIEHHE MPOAYKTOB pEaKiuu),
PacKpBITUS LIUKJIA, PEAaKIIUU OKUCIECHUS U IeTUIPUPOBAHUSI.

Pasnen 4. HenpeneJsibHbIe YIJIEBOOPO/bI

Tema 4.1. AjkeHbl W aJKaAHMeHbl. SP>-THOPUIAM3ALMA aTOMa yIiepoa B AalKeHax,
JIEKTPOHHAS PUPOJA U TEOMETPHUsI JBOMHOM cBA3U. CTPYKTypHas U IPOCTPAHCTBEHHAs N30MEPUs
(unc-tpanc u E-Z HOMeHKIaTypa), TOMOJIOTHYECKUN DSl aJIKEHOB U COMPSKEHHBIX JIMEHOB, €TO
obmas ¢popmyrna u HomeHknarypa MIOITAK.

CriocoObl TOJTy4YeHHUsl AJIKEHOB W aJKaJMEHOB: W3 alKaHOB, AJIKHHOB (CTEpEOCENEeKTHBHOE
BOCCTAHOBJICHHE), CIUPTOB (CcHHTE3 OyTaaueHa mno Merony Jlebenesa), aJKUITaJOT€HUIOB, C
ucnosib3oBanueM ¢pocpopHsix minaos. [Ipasuna 3aiiuesa u ['opmana.

XUMHYECKHE CBOMCTBA AJIKEHOB W aJIKAaJIMCHOB: JIEKTPOOUILHOE TPUCOCIMHEHNUE TI0 IBOMHOU
cBsi3u (MexaHu3M peakuuii Adg, nmpaBuio MapKOBHHUKOBA U €ro 0OOCHOBAaHHE C TOYKH 3PEHUS
MeXaHU3Ma, raJIOTeHUPOBAaHNE, THAPOTAIOTeHUpOBaHue, TuaApaTanus; 1,2- n 1,4-npucoennHenne K
IUeHaM), TuapaTalus NpoTHB IMpaBwia MapKoBHUKOBA (TUIPOOOPHUPOBAHUE-OKUCIIEHHUE),
panuKaibHOE MPUCOEAMHEHHE (MEXaHU3M pPeaklUu TUAporaisoreHupoBaHus Adr, MEepeKUCHBIH
spdext Xapaia), paaukagbHOE 3aMellleHHe (AUTWIBHOE TraJlOTeHHUPOBAHUE), BOCCTAHOBIICHHE,
okucnenue (mo [Ipunexaery, mo Baruepy).

Tema 4.2. ANKMHBI. SP-THOpUIM3AITMS aTOMa YIJIepoJa B aJIKWHAX, dJIEKTPOHHAS MPUPOJA U
reoMeTpust TpoitHo! cBsi3u. CTpyKTypHasi H30Mepus, TOMOJIOTHYECKUI sl aIKUHOB, €ro oOuias
dbopmyna u HomeHkiatypa UIOTTAK.

CriocoObI oNyyeHHst AIKMHOB: U3 KapOuaa Kaiblius, aTKEHOB, aJIKWITAIOTeHHUIOB, aJIbJETH/I0B
U KETOHOB.



XYUMUYECKHE CBOICTBA QJKWMHOB: KHCJIOTHBIE CBOWCTBAa aJKUHOB, JJIEKTPOPHIBHOE
MPUCOCIMHEHHUE IO TPOHHOUN cBs3u (MexaHu3M peakuuid Ade, mpaBuio MapKOBHHKOBAa M €r0
000CHOBaHHUE C TOYKH 3pEHUSI MEXaHU3Ma, raJloreHUPOBaHUE, THIPOTaIOreHUPOBaHKE, THIpaTallys
nmo KydepoBy, mOHSTHE KETO-CHOJHHOW TayTOMEpHH, THUApaTalis BUHWIALIETUIICHA,
MPUCOCAUHEHUE APYTUX dBJIEKTpo(UIOB), THUApaTalus NOPOTUB IMpaBuia MapKOBHUKOBA
(rumpoOopHpOBaHKUE-OKKUCICHUE), paauKaibHOe TmpucoenuHenne (Adr, TepekucHbI 3P heKT
Xapaiiia), BOCCTaHOBJICHUE, OKHUCIICHHE.

Pa3nen 5. ApeHbl. sp>-rubpuam3alys aToMa yriiepojia B apeHax, JeKTpOHHas IpHpoja H
reoMeTpHUsl ABOMHBIX CBS3H OCH30JbHOTO KOybla. CTPYKTypHas U30MepHs, FTOMOJIOTHUECKUN Pl
apeHoB, ero ooOmas Gopmyna u Homenkiarypa HMIOITAK (opTo-, mera-, mapa-TOJOKEHUS;
TpUBHAJIbHbIE Ha3BaHuA). [loHATHE apoMaTMYHOCTH M YCIOBHMS apOMAaTHUYHOCTH (IPaBUIIO
XIOKKeJIs); OHATHE O PE30HAHCE.

MeTtoapl nonyueHus: apeHoB: peakius Bropua-®dutThra, nexapOoKcUInpoBaHUEe OCH30MHBIX
KHCJIOT, PEaKIMy B OOKOBBIX HETISIX

XUMHYECKUE CBOMCTBA APEHOB: OKHUCIICHHUE, DIIEKTPOPHIBHOE 3aMelIeHHe B OCH3eIbHOM
KOJIbIle (MEXaHU3Mbl peakiuii SE U 00pa30oBaHMS COOTBETCTBYIOIIMX AJEKTPO(HUIBHBIX YaCTHII,
HUTPOBaHUE, CyIb(PUPOBAHUE, TAJIOIT€HUPOBAHKE, AIKIJINPOBAHUE U allUJIMpoBaHue o Opunento-
Kpagrcy, Meronpl mnomaydeHus: KapOOKAaTMOHOB, IOHSTHE O CKEJIETHBIX IEperpyninupoBKax
kapOokaTtuoHoB). Tumnbl 3amectuTeneil B OEH30JIbHOM KOJIBLIE M UX OPUEHTUPYIOLIEE BIUSHUE HA
peakuuu Sg, COTJIaCOBaHHAs M HECOIJIACOBAaHHAs OpUEHTanus. Peakiuy ramoreHupoBaHus B
apoMaTH4ecKoe sIpo U OOKOBYIO Liemb. Peakiinu Sg B KOHAEHCUPOBAHHBIX apeHaXx.

Paznen 6. lanorennpousBoanbie. l3omepus u HOMEHKIaTypa (3aMeCcTUTENbHAs H
paauKanbHO-(yHKIIMOHATIbHAS ).

MeTo/bl TONTyUeHHs TaIOTeHIIPOU3BOIHBIX: U3 aJKaHOB (SR), aJIKEHOB, AJIKHHOB, aJKaIUCHOB
(Ade u Adr), apenoB (Sg), ciupToB (3aMeleHre THAPOKCHIILHON TPYIINbI Ha TAJOTEH), ajlbJCTUI0B
1 KETOHOB, KapOOHOBBIX KUCIJIOT, COJIEN AUA30HUS, APYTUX rajloreHIPOU3BOIHBIX.

XUMHUECKHE CBOWCTBA TaJIOTEHIPOU3BOJHBIX: PEAKIUM HYKJICO(DUIBHOTO 3aMELIeHHs C
pasnuuHbIMH TUnamMu Hykieoduios (O-, S-, N-, H-, C-, P-, Hal-uykneodwusr). [Ipeacrasienue o
MeXaHu3Max peakiuil HykiaeodunabHoro 3amemieHuss (Sn1 um Sn2), ¢akTopsl, BIMIOIINE Ha
IpOTeKaHHEe PEAKLUH 110 TOMY WJIM HHOMY MeXaHu3My. Peakiuu B->TMMHUHUPOBAaHUS (OTLIECTIIICHUS)
raJIOTeHNIPOU3BOAHBIX, TIpaBwia 3aifieBa U ['odMaHa, mpencTaBiIeHHE O MEXaHU3MaX peaKIui
sanumunupoBanust (E1 u E2), dakropsl, BAustonMe Ha MPOTEKAHWE PEAKIUHU 110 TOMY WJIM MHOMY
MexaHu3My. Peakniuy rajqoreHnpou3BOJHBIX ¢ MeTa/laMu. Peakiuu HyKJI€oQHIbHOTO 3aMeIIeHUs
raJIoreHOMPON3BOAHBIX APOMATUYECKUX YTIEBOIOPOIOB.

Pa3gen 7. Kuciioponocoaep:kaiue opranuyeckue coelMHeHHs

Tema 7.1. Ciuptbl M deHoabl. ['oMonornueckuil psg cnupToB U (HEHOJIOB, UX U3OMEPUS U
HOMEHKJIaTypa (3aMecTUTeIbHasl U PaJuKaIbHO-(YHKIIMOHATIbHAS, BUMHAIbHBIE U F€MUHAJIbHbIE
CIHPTHI).

MeTtoapl modgyyeHUs COUPTOB M (DEHOJIOB: C HCIIOJNIB30BAHMEM pEaKTUBOB [ 'puHbsipa (U3
aJbJIETUJIOB U KETOHOB, M3 CJOXHBIX 3(HUPOB), peakUHUsIMH BOCCTAHOBJIEHHS (U3 albJETUIPB U
KETOHOB, U3 CIIOKHBIX 3(pUpoB), rupartanueii ajakeHos (1o npaBuily MapKOBHUKOBA U IPOTHB HETO),
TUAPOJIU30M  aJKWITanoreHu1oB. llomyuyeHne BHULMHANBHBIX JMOJIOB M3 AJKEHOB, OKCHPAHOB,
BULMHANBHBIX AUrasioreHu1oB. IlomydeHue QeHONOB THAPOIM30M apHITaIOTeHUIOB, COJeH
JINa30HMSI, KyMOJIBHBIM CUHTE30M.
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XUMHYECKUE CBOICTBA CHUPTOB U (PEHONOB: KUCIOTHBIE U OCHOBHBIE CBOICTBA; PEaKIMH C
nekTpodmIamMu (aTKUIUPOBAHUE, AIMUIMPOBAHHE CIHPTOB, WX PEAKIHH C albJCTHAAMU H
KETOHaMH, peakiusi BuibsiMcoHa MogyyeHHs MPOCThIX 3PUPOB, peaklud Sg B OEH30JbHOE KOJIbLIO
(eHOoIIOB, TMOJTy4YeHHE aleTUICATUIIIOBON KucioTel nmo Kombbe); peakuuu ¢ HykiIeopuiamu
(peakuuu c TaJoreHOBOJOPOJIaMH, CHUpTaMu, rajoreHugamu (ocdopa u cepsl). Jeruaparanus
crupToB (mpaBmia 3aiiiieBa u ['ohmaHa, mpecTaBICHHE O MEXaHU3MaX PEaKIMi ATUMUHUPOBAHUS
(E1 u E2)), oxucnenue cnuptoB (40 KapOOHMUJIBHBIX COCJUHEHUH, 0 KapOOHOBBIX KHCIOT,
OKHUCJIUTEIHHOE PACHICTNICHHE BUITUHAIBHBIX MHOTOATOMHBIX CIIUPTOB, OKUCIICHHE (DEHOJIOB).

Tema 7.2. Anbaernibl U KeTOHbI. ['OoMOiOrMueckuil psii KapOOHWIBHBIX COEIUHEHUH, UX
M30MepHUs U HOMEHKJIATypa.

MeTtoapl modgyyeHUs KapOOHWIBHBIX COEIUHEHHWI: W3 aJKUHOB (THApaTalus MO IPaBHITY
MapKkoBHHKOBA M MPOTHUB), U3 TEMUHAIBHBIX TUTAaJOT€HUI0B, U3 OJHOATOMHBIX U MHOTOATOMHBIX
CIUPTOB, U3 IPOU3BOAHBIX AJIbJICTHIOB U KETOHOB, U3 MTPOU3BOIHBIX KAPOOHOBBIX KUCIIOT, HA OCHOBE
aleToykcycHoro 3¢dupa; GopmunnpoBaHueMm u auunupoBanue (mo dpunemo-Kpadtcy) apeHoB.
[Tonyuenue o,B-HenpeaenbHBIX AIbAECTUI0B U KETOHOB U3 O-TAJIOT€H3aMEIIEHHBIX MPOU3BOIHBIX,
aJIbJ0JIbHO-KPOTOHOBOM KOHJICHCAIIMEW, TUApaTalel BUHWIALIETUICHOB.

XVWMHUYECKUE CBOWCTBA KAapOOHWIBHBIX COCJIMHEHUH: KHUCIOTHBIC CBOMCTBA, KETO-CHOJbHAS
TayTOMEpHS, peakiuu HykieoduiapHoro npucoeaurenus (¢ O-, S-, N-, H-, C-, Hal-nyxieodunamu),
KHCIIOTHBI W OCHOBHBIM Katanm3 peakiuii Adn, ocHoBanus I[lludda, anpaonbHO-KPOTOHOBAS
koHjaeHcanms. 1,4-lIlpucoenunenne HyKIeoQWIoB K  o,B-HENpeneNnbHBIM  KapOOHWUIBHBIM
COCUHEHUAM. 0o-l'ajJoreHupoBaHUE MPEAENbHBIX M HEINpeneibHbIX KapOOHWIIBHBIX COCAMHEHMIA,
ranopopMHOE paclIerjieHUe, allKUIUpOBaHue B o-mojiokeHue. Peakuusa [lepkuHa apoMaTudyeckux
anpaeruioB. OKHCIEHUE U BOCCTAaHOBIICHUE aJIbIETHAOB H KETOHOB (peakiius cepeOpssHOTO 3epKana),
BOCCTAHOBUTEIBHOE AMUHUPOBAHUE.

Tema 7.3. KapOoHoBble kucja0Thl. ['oMonornueckuii psii KapOOKCHIBHBIX COEIMHEHUHN, UX
M30MepUs U HOMEHKJIATypa.

Metoasl mONydeHHUs] KapOOHOBBIX KHCJIOT: Ha OCHOBE pPEaKTUBOB ['puHBspa, peakiusMu
OKUCJICHUS, TUPOIU3OM MTPOU3BOIHBIX KaPOOHOBBIX KUCIIOT, HA OCHOBE MaJIOHOBOTO A(upa.

Metoapl OTy4eHHS MPOU3BOIHBIX TIPENETBHBIX U HEMPEIEIbHBIX KapOOHOBBIX KHCIIOT: COJIEH,
aQHTUJPUIIOB (TPOCTHIX, CMENIAHHBIX, MHUKIMYECKUX), TaJOTEHAHTUIPHUIIOB, CIOKHBIX J(PUPOB,
aMHJI0B, HUTPUJIOB, KeTeHOB. [lomy4yeHre HenmpeeIbHbIX KapOOHOBBIX KUCIOT U3 PEIEIbHBIX Yepe3
a-ranorenupoBanue. [lomyueHne apoMaTuyecKux KapOOHOBBIX KUCIOT OKHCIEHUEM OOKOBBIX IIeTIen
apeHOB.

XUMHUYECKUE CBOMCTBA MPEIETBHBIX U HEMPEACTbHBIX KAPOOHOBBIX KUCIOT M UX TTPOU3BOIHBIX:
OH- u CH-KHUCIIOTHOCTB, peakiuu HykieopmibHOro 3amemenus (¢ O-, N-, H-, C-aykneodumammn),
KHUCJIOTHBII M OCHOBHBIM KaTanu3 peakiuil Sn. KuciaoTHble cBoiicTBa MaqOHOBOM KHUCIOTBI M
MaJOHOBOTO 3(Hpa, UX peakluu ¢ dMeKTpodunamMu. AIETOYKCYCHBIN 23Up U €ro UCIOIh30BaHUE B
CUHTE3€ KapOOHMIIBHBIX COeTMHEHUH. o-1 alloreHnpoBanre KapOOHOBBIX KUCIIOT, aTKHJINPOBAHUE U
aipuiipoBanve B o-mosiokeHue. [lomydenne N-3aMEIIEHHBIX aMHIOB, CJIOXKHBIX 3(UPOB U
aHTUAPUIOB. Peaknu 1ekapOOKCHIMPOBAHUS KHCIIOT.

XVMHYECKHE CBOMCTBA MPOU3BOJHBIX YTOJBHOM KHCIOTHI ((ocreH, KapOoHaThl, KapOamarsl,
MOYCBHHBI ).

Pa3nen 8. A3oTconep:kaine opraHu4ecKue coenHeHHs
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Tema 8.1. Hwutpocoeaunenusi. CTpoeHHe HHUTPOTpyNmbl, Me3oMmepHbli dpdekt; CH-
KHCIIOTHOCTH B O-ITOJIOXKEHUU K HUTPOTPYTIIIE.

MeTopl NOTYYEHUS] HUTPOCOECIUHEHWI: HUTPOBAaHHE AQJlKaHOB U apEHOB, AJIKUIUPOBAaHUE
HUTPUTOB, OKHCIICHIE AMUHOB.

XVWMHUYECKUE CBOMCTBA HUTPOCOCIWHEHUH: peaKIuu C AICKTPOPMILHBIMA peareHTaMu 1o O-
MOJIOKEHHUIO K HUTPOTPYIIIE (C rajJoreHaMu, KapOOHWIBHBIMU COCTUHEHUSMH, C aKTUBUPOBAHHON
JBOMHOM CBS3bIO (peakiust Muxasis)); peakiiii BOCCTaHOBJICHHUSI (PeareHThl U CIIOCOOBI MOy YSHHUS
Pa3IMYHBIX BOCCTAHOBJICHHBIX MPOU3BOJIHBIX HUTPOTPYIIIIHI).

Tema 8.2. AmuHbl. CTpoeHME MOJEKYJbl aMMHaKa M aMHUHOB; IE€PBUYHBIC, BTOPUYHBIE,
TPETUYHBIC aMUHBI U YETBEPTHUYHbIE aMMOHKEBbIE cOIn. OCHOBHOCTh aMUHOB U BIIUSIHUE PA3JIUUYHbIX
(dakTopoB Ha HEE.

MeTo/1bl IOJTyY€HUsI AMUHOB: PEAKIIMM BOCCTAHOBJIEHMSI HUTPOCOEIUHEHHUH, OKCUMOB, aMHJI0B;
BOCCTAHOBUTEJIbHOE aMUHHPOBAaHUE KAapOOHMJIBHBIX COEAMHEHHUH; MpsIMOE U  HENpsMOe
AIKWINPOBAHUE aMUHOB.

XUMHYECKHE CBOMCTBA AaMHHOB: aJIKWJIMPOBAaHUE, alWIMPOBAaHHE, B3aWMOJEUCTBUE C
KapOOHMJIBHBIMU COCAMHEHUSMH (KHCJIOTHBIH M OCHOBHBIN KaTanu3 peakuuid Adn, OCHOBaHHS
HIudda). HurposupoBanue anudarnyeckux (IIEPBUYHBIX H BTOPUYHBIX) U APOMATUHIECKUX aMUHOB.
[Tonydenue coneil 1na3oHUs U UX XMMUYECKHE CBOMCTBA (PEaKIMU 3aMEHbI JUA30TPYIIITbl HA ATOMBbI
raJloreHoB, BOJAOPO/a, IUAHOTPYIIY, TUIPOKCUIIBHYIO TPYIITY C BbIIEICHUEM a30Ta; peakiuu ¢ N-
u C-HykiaeopuiaMu, peakiiys a30COYeTaHus U €€ MEXaHu3M Sg).

Tema 8.3. AMuHOKHCH0TBI. CTpOEHUE MOJIEKYJ O-AMHUHOKHUCIIOT; MOHATHUE LIBUTTEP-HOHA U
M303JIEKTpUYecKoil Touku. HezaMeHnMble aMUHOKHUCIIOTBL, UX CTPOSHUE H HOMEHKJIATypa.

Mertonbl Moy4eHus 0.-aMUHOKHUCIIOT: U3 KapOOHOBBIX KHUCJIOT (Yepe3 0-TaloreHupoBaHue), 110
I"a6pwuaiio, o L Tpekkepy.

XUMHUECKHE CBOWCTBA AMMHOKHUCIIOT: pEakIUM M0 KapOOKCHIBHOM Tpymme (mosydeHue
CIIO)KHBIX 3(UPOB, TaJOreHAHTMJIPUIOB, aMHJOB) U IO aMHUHOIpymie (aJIKWINpPOBaHUE,
alMIMpoOBaHue, Je3aMuHHpoBaHue). OOMmas cTpaTerus CHHTE3a IMENTHJIOB: TOHSATHE MENTHIHON
cBs3U U crnocol e€ oOpazoBaHusi, C- U N-KOHIbI MOJUNENTUIHON LENH; 3alllUTHBIE TPYMIbI IS
aMUHOTPYNIbl (aMUAHBIE M YPETAaHOBOIO THMA) U KapOOKCHIIBHON TpyMIbl (CI0KHO3(DUPHBIE),
MPUHIIMII UX UCIIOJIb30BAHMUS, CIOCOOBI BBEJICHUS U YAAJICHUS.

Paznen 9. YriaeBoabl. ['oMonorudyeckue psabl yTIeBOJOB, UX KIAacCU(UKANUS IO YHUCITY
YIJIEBOAHBIX OCTATKOB, YUCIY aTOMOB YyIJepoja, Xapakrepy KapOOHWIbHOHM rpynmnbl. OTKpeITas U
LHUKINYecKue (MUpaHo3Has U (QypaHo3Has) (GOpMBI, SBICHHE MyTapoTaluu. TUIBl IUKINYECKON
CBSI3M aTOMOB, IOJIyalleTalbHas (IVIMKO3WIHAsA) TMAPOKCUIIbHAS TPyIIa, ONpPENEIEHUE aHOMEPOB,
¢bopmynsl Gumiepa u Xeyopca.

MeTto/1bI OSTy4€HUS YIIIEBOAOB: METO/IbI HAPALIUBAHUS U COKPALLEHUSI YTIEBOIHOM LIEMH.

XVMHYEeCKHE CBOWCTBA YTJIEBOJIOB: PEAKIIMK BOCCTAHOBIEHUS M OKHUCIEHUS (0 ajbJapOBBIX U
QIbJIOHOBBIX  KHUCJIOT, IEpHOJATHOE  OKHUCIEHWE), IIOHATHE  BOCCTAHABIMBAIOIIUX U
HEBOCCTAHABIIMBAIOIIMX CaxapoB. Peakiuy alKWINpOBaHUS U alMUIMPOBAHMSI YIJIEBOAOB, PEAKIIMH C
KapOOHUJIBHBIMU COEMHEHUSAMHU (TIOJIyuYeHHE MOJHBIX aleTajel BUIMHAIBHBIX T'HIPOKCHUIBHBIX
rpynm). XapakTepHble OCOOEHHOCTH TMOJyalleTalbHOW THAPOKCHIIBHON TpYMIbl, MOJBUXKHOCTb
aToMa BOJIOPO/Ia TUPOKCHIIBHOM TpyIIibl aHOMepHOTO 1eHTpa. [lomyuenne O- u N-TJIMKO3UA0B.

[Ipumepsl aucaxapugoB (MajabTO3a, JIAKTO3a, caxapo3a) M IMOJUcaxapuaoB (LIEJUTI0I03a), UX
CTPOEHHE U CBOWCTBA.
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Pazgen 10. I'eTepouukanyeckue coequHeHHusi. ['OMOJOrnyecKue psabl reTepolUKIOB, UX
HOMEHKJIaTypa U apOMaTUYHOCTb.

CrnocoObl MOJIyYeHUST TSATH- W IIECTUWICHHBIX TeTEPOIMKINYEKUX COSAWHCHUNA U3
COOTBETCTBYIOIINX TUKAPOOHMIBHBIX COCTMHCHHMA.

XUMUYECKUE CBOMCTBA IMATUWICHHBIX TE€TEPOLMKINYECKUX  COCAUHEHUH:  pPEaKLUHU
ANMEKTPOPUIBHOTO 3aMelIeHusT (MX PEerruOHANPaBICHHOCTh), BOCCTAHOBJICHHUSI, MIPUCOCTUHEHUS K
bypany; annnohoO6HOCTh PypaHa U TUPpoOIa; KHCIOTHOCTh TUPpOJIA.

XUMHUYECKUE CBOMCTBA IIECTUWICHHBIX TETEPOLMKINYECKUX COCAMHEHUM: peakiuu
AIEKTPOPUIBHOTO 3aMEIIEHUs (MX PETHOHAIPABICHHOCTH), HYKJICO(DHUIBLHOTO 3aMelIeHHs (MX
pPErMOHAaNpPaBICHHOCTh); OCHOBHBIC U HYKJICO(PUIbHBIC CBOKCTBA.

Pa3znea 11. MeToabl 0OYMCTKH BEIECTB

Tema 11.1. MeToabl 04MCTKH TBEPABIX U KUAKUX BemecTB. [leperonka. [leperonka: BuibI
MeperoHku (mpocTasi, BaKyyMHasl, C BOJASHBIM IapoM, a3e0TpOIHas, PEeKTU(UKALUS) U HX
MIPUHIIMIIBL; TUIBI TPUMECEH, yIaIsieMbIX C TIOMOIIIbIO IEPErOHKH, MMOHATHE NMPEATroHa U KyOOBOTO
ocTtatka. Buapl XOJOAMIBHUKOB JUIsl TIEPETOHKH, UX BBIOOp; cOOpKa mpuOopa Uisl TIEpPEeroHKH;
HCII0JIb30BaHUE Ae(IerMaToOpPOB, XJIOPKAIBIUEBBIX TPYOOK, «KUIETOK». A3COTPOITHBIE CMECH U UX
pas3JesieHre ¢ IMOMOIIBI0 eperoHKu. OCOOCHHOCTH COOPKH MPUOOpA ISl BAKYYMHOM MTEPETOHKH.

Tema 11.2. Ilepexpucranausauus. @uiabTpoBanue. Bosronka. Ilepexpucrammmzamms:
MIPUHIIMIT METO/A, TMOCIEA0BATEILHOCTD ONEpaIfil i MPOBEACHUS NepeKpucTauin3auu. Beioop
pacTBOPUTEIIS, TUIbI MPUMECEH, YIAISEMbIX C MOMOIIBIO NEPEKPUCTAILIU3AINHN, UCIOJIb30BAaHUE
AKTUBUPOBAHHOT'O YIJISl, BIUSHUE CKOPOCTU OXJIAXKACHUS Ha MPOLECC KPUCTAIIU3ALMH, TOHATUE
«3aTpaBkm». OUIBTPOBAHUE: PA3HOBUIHOCTH WCHOIB3YEMBIX (GUIBTPOB (OyMa)KHbIE, CTEKIISIHHEIE,
broxuepa), YCTPOKCTBO BOJOCTPYIHOTO Hacoca, HEOOXO0IMMOCTh HCIOJIb30BaHUS
MPEAOXPAHUTENBHON CKIISIHKH, TIOHATHE MAaTOYHOT'O PacTBOpa. MeToIbl BHICYIIMBAHUS JKUIKOCTEH
(Mctosb30BaHUE PA3TMYHBIX OCYIIUTENICH) U TBEPABIX BEIIECTB (YCTPOMCTBO SKCUKATOPOB).

Bo3sronka: npuHun Meronaa u npumepsl. Jinopuimzanus.

3.3 TemaTuka ceMHHAPCKUX/MIPAKTHYECKUX U J1a0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKHe/PaKTHUECKUE 3aHATHS

1) Teopernueckre OCHOBBI Oprannieckoii xumuu. Kiaccuukanusi OpraHuueckux coenHe-
HUI, ©30MepHs, HOMEHKJIaTypa.

2) Teopusi XAMUYECKOTO CTPOCHUSI M PEAKIIHOHHASI CIIOCOOHOCTh OPTaHUYECKUX COCANHCHHH.

3) BszaumHOe BiIHsSHIE AaTOMOB B MOJIEKYJIaX OPIraHUYECKUX COCTUHEHUH. DICKTPOHHBIE d()-
(eKThI.

4) Aunkensl u mueHbl. CTpoeHHe BOMHO# CBsI3U. XMMHUYECKHE CBOICTBA. Peakiuu 3ekTpo-
(GWIBHOTO U paAMKaIbHOTO MpucoeuHeHus. CriocoObl MOTy4YeHusl.

5) Ctpoenue apoMaTHIECKUX COSTMHEHHI. B3anMHOe BIMsSHIE aTOMOB B MOJIEKYJIaX apOMaTH-
YEeCKUX COeTMHEHUN. DNeKTpohriIbHOE U HYKICO(DUIbHOE 3aMEICHHE B apOMAaTHYECKOM
pany.

6) TamoreHONpPOW3BOIHBIC YTIIEBOAOPOIOB.

7) Cnuptel u Gpenonsl. [IpocTsie 3pupsbl.

8) KapbonoBsie kuciotbl. CTpoeHHE U peaKIIHOHHAS CIIOCOOHOCTh. XUMHUECKHE CBOWCTBA U
cnocoObl noimy4yeHus. CinoxxHod(pupHas KOHAEH AU

9) Amwunbl. Peakimu 1ua30THPOBAHUS M a30COUCTAHHS

10) Amunokucnotsl. [Tentuanas cBs3b. [lenTuapt u GeKH.
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3.4.2. JITabopaTopHbIe 3aHATHS

Vkazviearomesa memul 3anamuil ¢ nepeurem 1a60pamopHuix pabom.

Tema 2. Texnuka O6e30macHOCTH TIpH paboTe B XMMHUYECKOU Jiaboparopuu. JlabopaTopHas
nocyna

Jlabopamopuas paboma «llpasuna bezonachocmu npu pabome 6 1abopamopuu oOwel XuMUuu.
Dnemenmbl mexHuKu 1a00pamopHsix pabom
Tema 3.1. Ankansl

Jlabopamopnasa paboma «Cnocobvl nomyyeHuss U XUMUYECKUE CBOUCMBA  HACHIUEHHBIX
V2ne8000p0o00s»
Tema 4.1. AIKeHBI U aJIKaUEHEI
Jlabopamopnas paboma «Cnocobvl nonyuenus u Xumuueckue CE0UCMEa HeHACbIUeHHbIX
Y211e8000p0008 (ANIKEeHbL)»
Tema 4.2. AnkuHsl
Jlabopamopnas paboma «Cnocobvl nonyuenus u Xumuueckue Ce0UCmed HeHACIUEeHHbIX
V211e6000p0008 (ANKUHbL) »
Tema 5. ApeHbl
Jlabopamopnas paboma «ben3on u e2o 2omonoeuy
Tema 7.1. CnupTsl 1 peHOIBI
Jlabopamopnas paboma « Cnupmul»
Jlabopamopnas paboma « Denonvly
Tema 7.2. Anmbaeruibpl M KETOHBI
Jlabopamopnas paboma «Kapbonunvhsie coeounenusy
Tema 7.3. Kap6oHOBBIE KMCITOTHI
Jlabopamopnas paboma « Quauueckue u XumMuieckue ceotUCmMea HacblWeHHbIX KapOOHOBbIX KUCTIOM »
Jlabopamopnas paboma «DyHKYUOHAIbHBIE NPOU3BOOHBIE KAPOOHOBLIX KUCTOM»
Tema 8.1. HurpocoenuHeHus
Jlabopamopuas paboma «
Tema 8.2. AMUHBI
Jlabopamopuas paboma «Amumviy

Jlabopamopnas paboma « Peakyuu ouazomuposanus u a3zocouemaHusy
Tema 8.3. AMUHOKHCIIOTBI
Jlabopamopnas paboma « AMUHOKUCI0Mbl, NeNMUObL, OETKUN.
Tema 9. YriieBoas!
Jlabopamopnas paboma « Y2neeo0wi»
Tema 10. 'eTepounkianyeckne coeTHHEHUsI
Jlabopamopnas paboma «I emepoyukiuueckue coeOuHeHus»
Tema 11.1. MeToibl OYMCTKH TBEPIBIX U )KUIKUX BemecTB. [leperonka
Jlabopamopnas paboma «IlIpocmas nepezonka»
Tema 11.2. [lepexkpucramum3zanus. @unsTpoBanue. Bozronka
Jlabopamopnas paboma «llepexpucmannuzayusy
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3.4  TemaTuka KypCcOBBIX MPOEKTOB (KYPCOBBIX padoT)
He npenycmorpeno.

4, Y4yeOHo-MeTOoANYeCcKOE U MH(OPMAINITHOHHOE o0ecTiedeHue
4.1  OcHoBHas JIMTEpaTypa

1. OOA. KoTtwexoBa, A.B. JloHwakoB, A.B. MaTtBeesB.
OpraHvmyeckas M b6MoOOpPraHM4yecKasa XUMKWA:
yyebHOE nocobwue: B 3 y.
YWacTb 1: HoMeHKknaTypa U TeopeTMUuyYeCKHNne ocC-
HOBb pPpeaKUMOHHOMWM CNOCOBHOCTHWU OpPraHWUYe-
CKMUX coeaMHeHUN. Yrnesopgpopoab. /M.: Moc-
KoBCKMUM [MonuTex, 2019. - 208 c. (ISBN 978-5-2760-2561-2).

2. O.A. KoreixoBa, /[.B. Jlonmakos, A.B. MatBeeB. Opranndeckas 1 OMOOpraHu4YecKasi Xu-
Mus: yueObnoe nocobue: B 3 4. Yacte 2: Kucnopoacoaepxaiiue coequHeHus. TexcToBoe
anekTpoHHoe u3nanue/ M.: Mockosckuii [Tonmutex, 2021 (ISBN 978-5-2760-2561-2).

3. Areesa 10.C., Pycakoa C.M., I'opuues WU.I'"., 3pix H.B., Apramonosa 1.B. Opranudeckas
xumud. /M.: MI'TY «MAMM», 2010 - 112 c.

4.2  JlonoJHHUTE/bHAS JUTEPATYPa

1.bamaes @.3. Opranuueckas xumus: yueOHO-MeToandyeckoe nocobue / @.3. Bamaes, A.X.
Xaiipu; otB. pen. H.I1. Crykanosa - M.: MI'I1VY, 2007 — 112 c.

4.3  DuekTpoHHbIe 00pa3oBaTe/IbHbIE pecypchl
HuTepHeT-pecypchl BKIIOYAIOT yU4eOHO-METOJUYECKHE MaTepuaabl B JJIEKTPOHHOM BHJE,

Ipe/ICTaBICHHBIE Ha caiite MocnonuTexa
(https://mospolytech.ru/obuchauschimsya/biblioteka/», a Takke Kypc «OpraHudeckast
xumush» https://online.mospolytech.ru/course/view.php?id=11074.

5. MarepHaabHO-TEXHHYECKOE 0fecrieyeHne

CrneunanusupoBaHHble yueOHbIe 1abopaTopuu kadenpsl «Xumbuorex» ayn. I1K-511, ITK-
433, T1K-411, TIK-526, I[1K-528, ocHaleHsI:

- IOCKOM ayTUTOPHOM C MEJIOM;

-  MyYJIbTUMEIUNHON YCTaHOBKOW: COBPEMEHHBIE CpEACTBA BOCHPOU3BEICHUA U
BU3yaJIM3alui JII000H BHIEO0 W ayauo WHGOpPMAIWW, TOMYYSHHS H Tepelavyd dJICKTPOHHBIX
JOKYMEHTOB, COCTOSIIHNE U3: MyJbTUMEIUIHHOTO IPOEKTOPa, aBBTOMAaTU3UPOBAHHOT'O IMTPOEKIIHOHHOTO
9KpaHa, NEPCOHAIBHOTO KoMmmbloTepa ¢ wuHTep(eiicamu mnoakmouenus: USB, audio, VGA.
[IpenoaBaTens UMEET BO3MOKHOCTD JIETKO YIPABJIATh BCEH CHCTEMOMN, YTO MO3BOJISIET MPOBOAUTH
JIKIMH U JJabopaTopHbIe pabOTHl 00yUaromuXcs B yI00HON M TOCTYNHOM /Ui HUX opme

- XHMHYECKOH TOCyIOoH © TmpuOopamMu Ui BBINOJHEHHS J1a0OpaTOPHBIX paboT:
AJIEKTPOHHBIE AHAIMTHYECKHE BECHI, BBITSDKHBIC MIKA(QBl, BOJOCTPYWHBIE HACOCHI, MarHUTHBIE
MEIIAIKH C HAarpeBOM, DJIEKTPUYECKHE TUIMTKH, CTEKJISTHHAs TEPMOCTOMKas mocyaa Ha nummdax,


https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=11074
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T'OpCJIIKKM  CIIMPTOBBIC, TEPMOMCETPBEI, aApCOMETPEI, ABTOMATHUYCCKHEC IMUIICTKHU-103aTOPbL C
HAaKOHCYHHUKaMH.

6. MeToanyeckue peKoMeH1aiuu
6.1 MeToauueckue peKOMeH AWM JIsi PenoaaBaTesisi 10 OPraHU3alHN 00yYeHHUsI

Metonuka mpenojaBaHus —OUCHUIUIMHBI  «OpraHuueckas XUMHsD»)» U peanusarus
KOMIICTCHTHOCTHOI'O 1IOAXO0Ja B H3JIOKCHHHM UM BOCIPHUATHUHA MaTCpuajla IMpeaAyCMarpuBacT
WCIIOJIb30BaHUE CJENYIONIMX aKTUBHBIX M HWHTEPAKTUBHBIX (OPM TNPOBEACHHS TPYIIOBBIX,
VHJMBHUyaJIbHBIX, Ay IUTOPHBIX U BHEAY IUTOPHBIX 3aHATHM:

- YTEHHE JIKIMIl ¢ UCMOJIb30BAaHUEM MHTEPAKTHUBHBIX CPEICTB HATJISIHOCTHU (TIPE3EeHTAIUH,
BUJICO(PHUIIBMBI C IEMOHCTpAIMEe XUMHUYECKOT0 IKCIIEPUMEHTA);

- BBINIOJIHEHUWE CTYJEHTaMH WHJUBUIYaTbHBIX CAMOCTOSITENBHBIX pPAabOT U paboT
1a00pPaTOPHOTO MPAKTHKYMA.

[IpenycMoTpeHa BO3MOKHOCTh HCIOJIb30BAHUS 3JEKTPOHHOTO OOYyYEHHUS, NUCTAHIIMOHHBIX
oOpa3oBarenbHbIX TexHONOTHH. Bce marepuansl pasmematorcs B CIIO Mockosckoro Ilommrexa
(https://online.mospolytech.ru).

6.2 MeToauuecKkue YKa3aHus 1Jisd Oﬁy‘lalOIIII/IXCH 0 OCBOCHHMIO JTUCHHUIIJINHBI

B mpornecce 00ydeHus: UCIONIB3YIOTCS CIEIyIOIUe OLEHOYHbIE (POPMBI CAMOCTOSTEILHON
paboTHI CTYACHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yYCIIEBAEMOCTH U TPOMEKYTOUYHBIX
aTTeCTalHu:

1) KOHTPOJIbHBIE BOIIPOCHI,

2) UHIUBHyaJIbHBIC 33/IaHMU,

3) moAroToBKa U 3amuTa JIA0OPATOPHBIX PaboT,

4) TectoBble 3a7aHus B cucteme LMS.

[To pe3ynpTaTaM BBINOJIHEHUS MHIUBUAYATbHBIX CaMOCTOSITEIbHBIX PadoT, MPOBEPSIEMBIX
MperoiaBaTeNieM, BBIOJHEHWS ¥ 3allUThl  BCeX Ja0OpaTOpPHBIX paboT, TMPOXOKIACHUS
IIPOMEKYTOUHBIX TECTOB B cucteMe LMS cTyneHTy BbICTaBiseTcs 3a4eT (2 ceMecTp) UM OTMEeTKa
3a 9k3aMeH (3 cemecTp).

7. MoH/1 OLIECHOYHBIX CPECTB

7.1  MeToabl KOHTPOJISI U OLIEHHBAHUS Pe3yJIbTATOB 00yUeHH s
DopMa NPOMEKYTOYHON ATTECTALUM: 3a4eT

[TpomexyTouHasi aTTecTanus oOydarImuxcs B GopMme 3a4éra IMPOBOAUTCA B MO pe3ysibTaTaM
TEKYILIEro KOHTPOJISI YCHEBAeMOCTH B TeueHue cemectpa. OIEHKAa CTENEeHH JIOCTUKEHUS
oOydJarlolmuMuUCsl  MIAHUPYEMBIX  Pe3yJdbTaTOB  OOydYeHHUs 1O  JUCIUIUIMHE  MPOBOJUTCS
MpenoaBaTesieM, BEIYIIUM 3aHSITHS 10 TUCHUILIMHE METOJOM JKCIEepTHON oreHku. [lo mroram
MMPOMEXKYTOYHON aTTECTAIlMU IO JUCIMIUINHE BHICTABIIACTCS OIEHKA «3aUYTCHO» WIIH «HE3aUTEHO.

K mpomMexxyTouHOH arTecTanuy JOMYCKalOTCS TOJBKO CTYJIEHTbI, BBIMIOJHUBIIHUE BCE BHJIbI
y4deOHOW paboThl, MpeaycMOTpeHHbIe pabodeil mporpammoil mo aucuuiuinHe «OpraHuyeckas
XUMHUS (KOHTPOIIbHBIE pabOThI, JOMAIIHUE KOHTPOJIbHBIE padOTHI, 3aIIMTa TA00OPATOPHBIX paboT).

®DopMa UTOr0BOH aTTECTALMU: IK3aAMEH
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HtoroBas arrectauus oOydaromuxcs B (opMe 3K3aMeHa NMPOBOAUTCS MO 3K3aMEHALMOHHBIM
6uneram nu60 uroroBoro tecrupoBanuss B CHO. OueHka cTeneHH JOCTHKEHUS O0YUarOIIUMHUCS
IIaHUPYEMBIX PE3YJIbTATOB 06yquH51 0 AUCHUILUIMHE IMPOBOAMTCA HNPCIOAAaBATCICM, BCAYIIUM
3aHATHUA 110 JUCHUIIIIMHE METOJ0M BKCHepTHOfI OLICHKU. ITo utoram HpOMC)KyTO‘IHOfI aTTeCcTaluu 110
JUCHUIINIMHE BBICTABJIICTCA  OLICHKA «OTJIHUYHO», «XOpouIo», «YAOBJICTBOPUTCIIBHO»  HJIN
«HCYOOBJICTBOPUTCIILHOY.

K wutorosoit arreCTaln JOITYCKAaroTCA TOJIBKO CTYACHTBI, BBIIIOJHUBIINC BCC BUIBI y‘-IG6HOI>i
paboThbl, TpPeayCMOTpEeHHbIE pabodeil mporpaMmoil mo aucuuiuinHe «OpraHudeckas XUMHUS»
(KOHTpOJIbHBIE PabOTHI, 3aUTa Ja00PATOPHEIX PadoT).

7.2  Ilkana v KpUTEPUM OLeHUBAHUS Pe3yIbTATOB 00y4YeHHs

MIxana
OLICHMBAHUA

Onucanune

BrimonHeHbl BCe BHUJIBI yqe6H0171 pa6OTLI, MpeaAyCMOTPCHHBIC y‘le6H]':>IM
IIJTaHOM. CTy,Z[eHT ACMOHCTPUPYCT COOTBETCTBUC 3HaHHfI, YMGHHﬁ, HaBBIKOB
INpUBCACHHBIM B Ta6J'II/II_[aX HOK@B&TGJ’ICIZ, OIepupyer HpI/IO6peTeHHBIMI/I
3auyTeHo SHAHUSIMHU, YMCHUSAMH, HaBbIKaMU, IPUMCHACT UX B CUTyallUAX MOBBIILIEHHOM
CJIOKHOCTHU. HpI/I 9TOM MOTYT OBITh AOMYHICHBI HE3HAYUTCIIbHBIC OIJ_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUSA IIPU AHAIUTUICCKUX OIICpaluAaAX, IICPECHOCC 3HAHHUHI
u YMGHI/Iﬁ Ha HOBLIC, HCCTAHIAPTHBLIC CUTyallhuu.

He BbinosiHeH o/iuH nim 0osiee BUAOB yueOHOM paboThl, IPeayCMOTPEHHBIX
y4eOHbIM Mm1aHoM. CTyJJeHT JEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHMIA,
H YMEHHUH, HaBBIKOB IPHUBEICHHBIM B Ta0JIuIaxX IOKa3zaTesed, JO0MyCKatoTCs
© SATEHO 3HAYUTENbHbIE OLINOKH, MPOSIBIISETCS OTCYTCTBUE 3HAHUN, YMEHM, HABBIKOB
0 psiJly TIOKa3aTeNel, CTYIEHT UCIIBITHIBAET 3HAUMTENbHbBIE 3aTPYIHEHUS IPU

ONCpUPOBAHHH 3HAHHUAMU U YMCHUAMU IIPU UX IIEPEHOCC HA HOBLIC CUTYAIlHHU.

MIxana
OLICHMBAHUSA

Onucanue

CTyIeHT AEMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUM, YMEHHH,
HaBBIKOB TPHUBEJACHHBIM B  TaOJIWIAX TIOKaszareled, Omepupyer
0 MPUOOPETEHHBIMU 3HAHHUSIMH, YMEHHUSIMH, HaBbIKAMU, NMPUMEHSET WX B
TTHO CUTYaIUSX MOBBIIMIEHHOW CI0XKHOCTU. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYMUTEJIbHbIE HETOYHOCTH MPHU MEPEHOCE 3HAHUNM U YMEHHI Ha HOBBIE,

HECTAHIAPTHBIC CUTyalluU.

CTyIeHT JAEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,

X YMEHUM, HAaBBIKOB NMPUBEICHHBIM B TaOJHIAX TOKa3zaTelied, Onepupyer
OpOIIO
MPHUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMU, HABBIKAMU, OJTHAKO HE MOKET UX

NPUMCHATH B CUTyalUAgX MMOBBIIIEHHOHN CII0KHOCTH. HpI/I 9TOM MOT'YT OBITh
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JIOTIYIIEHbl HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYAHEHUS IpU
AHAIUTUYCCKUX ONEpalnsix, MepeHOCce 3HAHMKW W yMCHHA Ha HOBBIC,
HECTaHJapTHBIC CUTYaIUH.
CtysaeHT He B MOJHOM OOBEME JIEMOHCTPUPYET COOTBETCTBHE
3HaHWUW, yMEHUI, HABBIKOB MPHUBEICHHBIM B TaOIMIAX IOKa3aTesei,
VY I0BIETBOPUTEN | ONEPUPYET NPUOOPETCHHBIMU 3HAHUAMHU, YMEHHUSIMH, HaBbIKAMU, OJHAKO
bHO WCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS MPU UX MPUMEHCHHH B HOBBIX
CUTyallUsX, HE MOXXET HUX TMPUMEHATh B CHTyalUsSX [OBBIIICHHON
CIIOKHOCTH.
CTyfeHT JEeMOHCTpUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM,
YMCHH, HABBIKOB IMPUBEICHHBIM B TaOJIHUIAX IMOKA3aTeNeH, JOMyCKArOTCs
HeynosietBopuT | 3HAYUTEIBLHBIC OIIMOKH, TMPOSIBISICTCS OTCYTCTBHC 3HAHWN, YMEHUH,
€JIEHO HABBIKOB IO PSAIy IOKA3aTelei, CTYICHT HWCIBITHIBACT 3HAYUTEIIBHBIC
3aTpyIHEHUS MIPU ONIEPUPOBAHUH 3HAHUSIMH U YMEHHUSIMH IIPU UX TIEPEHOCe
Ha HOBBIE CUTYaIUH.
7.3 OueHouyHbIE CPeACTBA
HaunmenoBanue [IpencraBnenue
No OLIEHOUHOTO Kparkas xapaktepucTrka OlieHOYHOTO OLICHOYHOTO CPECTBA
OC cpelcTBa CpeACTBa B ®OC
Jomarnsis Cpencrso At CAMOCTOATEILHON 1 ko ekt omarmnx
1 | xoHTpONBHAs paboTa npopa?omn M YCBOCHHA HOTYHCHHbIX KOHTPOJIBHBIX paboT MO
(TK/P) 3HAHWUU JIJISL PEIICHUs 3a/1a4d ONPEICIICHHOTO BapHaHTaM
TUTIA TI0 TEME WK pa3Jieiy
2 KontponsHas pabota ggg}:ﬁiblgp:;gg EI;{I g;eH;ileiiiMi;;z KommuiekT KOHTpOIBHBIX
(K/P) OTIPENIeIICHHOTO THUIIA TI0 TEME WIIN Pa3Jey paboT o BapuanTam
CpencTBO KOHTPOJIS yCBOSHHsI y4eOHOTO
(TEeOpeTUYeCcKOro u MPAKTUIECKOT0)
MaTeprasa, U3y9eHHOTO B XOJI¢ MOJATOTOBKH Bormpocs! o
3amuTa U TPOBEACHUS JTa0OpaTOPHBIX paboT IO TeMaM/paszienam
3 |mabopaTopHbBIX paboT [COOTBETCTBYIOUIMM  TeMaMm  (paszenam) JUCIUIUIAHBI,
3JD mucIUIUIMHBL. OpraHu30BaHO Kak y4eOHOe M3YUYEHHBIM B XOJIe
3aHATHE B BUJIE co0eceoBaHus 71a00paTOPHBIX paboT
Me1arOruYecKoro paboTHHKA c
00yJarOIUMHUCS
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CpencTBo MPOMEXYTOYHOM OLICHKU CTEIICHU
TOCTHKEHUST 00yYarOIIUMUCS TIITAHUPYEMBIX
pe3yJIbTaTOB OOY4YEHHs O TUCLMILIMHE Ha
OCHOBE NHCbMEHHOW 3au€THON pabOTHI C

KowmruiekT Ouneros mis
HUCHbMEHHON 3a4ETHOMI

3auyérHas pabora
4 (mpomexyTouHas

arrectanus) (3P) N paboThI
VIETOM PE3yIbTaTOB TEKYIIETO0 KOHTPOJIS
YCIIEBACMOCTH B TCUCHUE CEMECTpa
CpencTBO  HUTOTOBOM  OIIEHKM  CTETEHU
DK3aMeHaIMOHHAs |[TOCTHXKECHHS 00yJalOIUMUCS TIAHUPYEMBIX Komruiekr
5 pabora (WTOrOBas [pPE3yJbTaTOB OOyYEHHMs MO AMCIUIUIMHE Ha IK3aMEHAITMOHHBIX
arrecrauus) (OP) |ocHOBE MIHCBMEHHOW  3K3aMEHALIMOHHOMN OmIeToB

paboThI

7.3.1. Texyuuii KOHTPOJIb

BaDI/IaHTI)I JOMAITHUX KOHTPOJBbHBIX ‘[)a6OT

Jlomauinee 3aganne 1. Beenenue. [IpeneabHble VIJI€BOAOPOIbI

/Bce opecaHu4ecKue coeounenus 00JHCHbL Obimb HA36aHbL!

1. OnumunTe CXeMaTHYIEeCKH U C TIOMOIIBIO 3JIEKTPOHHOUN (POPMYJIBI AJIEKTPOHHOE CTPOCHHE
aromoB crenyronux dnemenToB: O, Cl, H, Ne. Ykakute 4nciio BaJICHTHBIX 2JIEKTPOHOB 3TUX aTOMOB.

2. YKaXuTe TUI THOpUAU3AIIH BCEX aTOMOB MOJIEKYJIbI TporieHa. Hapucyiite ero cTpykTypy
C TeOMETpHUEl pacroioKeHUs OpOuTaIeH.

3. O6o3HaubTE DIEKTPOHHBIE YPNEKTHI 3aAMECTUTENEH B CHEAYIONINX COEIUHEHUSIX:
MPOMMOHUTPUIL, ITaHAJb, 2-ITPOMTMHOBAS KUCIIOTA, n3onponimiaMuH, gropdenson, HC(O)-CH=CHo.

4. Ykaxure (¢ 000CHOBaHUEM), B KaKyl CTOPOHY OYIyT CMEIIeHbl KHCIOTHO-OCHOBHBIE
paBHOBECHSI JUIsl CIEAYIOIIUX PEaKInii:

a) CH3SH + CH3ONa = CH3SNa + CH3OH

6) NH2CH>,COONa + H20 = "NH3CH,COONa + HO

5. Ckonpko KOH(UTYpallMOHHBIX HM30MEpPOB MMeEeT rekcan-2,3-muoi. Hapucyiite (B BUIe
npoeknuii duinepa) Bce BOZMOXKHbBIE H30Mepbl M Ha3oBuTe ux 1o (R,S)-HOMeHKnatype. Ykakure,
KaKue Mapbl CTEPEOM30MEPOB SIBISIOTCS SHAHTHOMEPAMHU, KAaKHe - TUacTepeoMepaMH, a Kakue —
Mme3ohopmamu?

6. Ilomyunte 2,2-IUMETHIIOYTaH BOCCTAHOBJICHHEM COOTBETCTBYIOIIETO KapOOHMIBHOTO
coeauHeHus. Hamumure ypaBHeHHE peakiMM (POTOXMMHUYECKOTO XJIOPUPOBAHUS 3TOrO ajKaHa.
Onuimre MEXaHU3M 3TOW peaklnu.

7. HanmummTe ypaBHEHHs CIEAYIONIMX peakiwii: a) 2-0eH3mi-1,3-0yTamueH M STHIeH Mpu
HarpeBaHuu; 0) MPOAYKT pEaKLUUU «a» M BOAOPOA Ha Hukene. M3o0pa3ure paBHOBecHE IBYX
KPECIOBUIHBIX KOH(OpMALIU MPOAYKTA peaKIUU «0» U MPEICKAKUTE, KaKasi U3 dTHX KOH(opMaIwii
OyZIeT crabuibHee.

Jdomaminee 3a1anne 2. AJKeHbI. AJJKHHbI. APeHbI

!Bce opeanuueckue coeourerus 00a4CHbl Oblmb HA36aHbl!
1. Hanummre ypaBHEeHHs CIEAYIOIIMX peakiuid. B ciydae oOpazoBaHMsS HECKOJIBKUX

IMPOAYKTOB PCAKIIUN YKAXKUTE, KAKMEC U3 HUX OCHOBHEBIC, @ KAKHNEC MoOOYHEIE:
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a) KaKkue ajJKeHbl Mojyyarcs npu: 1) B3auMoJelcTBUU HUHKOBOM IbLIM ¢ 4-u3onponui-1,2-
JTUXJIOPIUKIIOTeKcaHoM; 2) aerujapartanuu 1,2-numetii-1-nukinonenTanona; 3) 1elCTBUM HATPUs B
KHUJIKOM amMMHake Ha 1-QeHun-2-neHTHH (yKaXuTe KOH(UTYpaluio NpOayKTa peakuuu); 4)
B3aUMOJICHCTBHH 3-0pOM-2-METHIINIEHTaHa C TPET-OYTHIIATOM KaJHsl B TPET-OYTHIIOBOM CIIMPTE MPH
HarpeBaHuu. B mocieanem ciyyae 000CHYHTE perHOHANPAaBICHHOCTD PEAKILIUY;

0) momyuuTe no peakuuu Burtura 1-henmn-2-6yTeH; HAMUIINUTE €ro Peakuio ¢ HAAyKCyCHOM
KHUCJIOTOM M MOCJIEAYIOIMIUN TUAPOIIN3 TOJYYEHHOTO NPOIYKTa;

B) B3aMMO/ICHCTBHE U30IIPEeHA C 1-KpaTHBIM H30BITKOM OpOMOBOIOPO/IA;

I) OPEJIOKUTE CXEMy IpeBpalleHus: MponwieH — 2,3-auMerwn-2-0yteH. Onwummre
MexaHu3M (Ade) mepBod M3 TPEOYOIIMXCS peakmuii M OOOCHYWTE, KaKOW M3 IMPOIYKTOB ATOU
PEaKIMH SBISETCS OCHOBHBIM, 8 KAKOW — IOOOYHBIM.

2. Hanmmmre ypaBHEHHUs CleOyIONMX peaknwii. B cimydae oOpa3oBaHHMS HECKOJIBKHX
MIPOAYKTOB PEAKIMH YKAKUTE, KaKhe U3 HUX OCHOBHBIC, a KAKHE TOOOYHBIE:

a) monmy4ure 3-meTwi-1-0ytun u3: 1) 1-6pom-3-mMeTrnOyrana; 2) 3-MeTUIOyTaHaIs;

0) U3 areTUIICHA ¥ IPYTHX HEOOXOAMMBIX PEareHTOB MOMydnuTe 2,5-TUMETHII-3-TeKCHH;

B) peakius 3-TeKCHHa C TPEXKPaTHBIM H30BITKOM A10O0paHa, a 3aTeM C IMEePEKUChI0 BOIOPO/IA;
00BsICHUTE, B YEM 0COOEHHOCTh 3TOM PeaKINu;

I') OCYLIECTBUTE MPEBPAILICHUE TPONAHOT — MPOMUIIEH.

3. Hammmure ypaBHEHHUs CIEAyIOMUX peaknwii. B cioydae oOpa3oBaHUS HECKOIBKUX
MIPOAYKTOB PEAaKIMH YKAKUTE, KaKhe U3 HUX OCHOBHBIC, a KAKHE TOOOYHBIE:

a) peakus 1-aneTun-3-3THi0eH3071a ¢ aMaIbraMoOi IIMHKA B COJISTHON KHCIIOTE;

0) peakmust M-OpOMMETOKCHOCH30JIa M aleTWIXJIOPUAA B MPHUCYTCTBUU TPUXJIOPUAA
ATIOMUHHS;

B) B3aMMO/IEHCTBHE TOJIyOJIa C TPONEHOM B npucyTcTBUU H2SOs;

r) peakius 1-HuTpoHadTanIMHa C OGPOMOM;

1) IOJIy4nTe 2-XJIOp-4-HUTPOOSH30MHYIO0 KHCIOTY U3 OeH301a.

Jdomamnee 3axanue 3. 'agorennpounsBoanbie. CHUpThI
!Bce opeanuueckue coeouneHus 00N4CHbL Oblmb Ha36atbl!

1. Hamummre ypaBHeHUs cienyroumux peakuuid. B ciydae oOpa3oBaHMsI HECKOJIBKHX
MIPOAYKTOB PEAKIMH YKKUTE, KaKhe U3 HUX OCHOBHBIC, a KaKHe TOOOYHBIE:

a) 1) poToxumMuyueckoe ToIyoa; 2) moyiydeHue M-0poMOCH30ICYIb(OKUCIOTHI U3 OCH3071a;
3) w3 TpomaHais  MOJy4YdTe  |-pomMH  4Yepe3  o0pa3oBaHHE  COOTBETCTBYIOIIETO
JUTAJIOTCHNPOU3BOIHOTO; 4) peakius riunepuHa (1,2,3-mponanTpuoia) ¢ THOHWIXJIOPUIOM; 5)
MoJIydeHue 2-0poMnponaHa 1o peakiuuu XyHCIUKKepa.

0) pacroyIoKUTe COSAMHEHUS B MMOPSAIKE YBEIMUECHUS PEAKIIMOHHOM CLTIOCOOHOCTH B pEaKIIHsIX
SN2: 2-x7n0p-2-metunOyTaH, l-xyopreHrtaH, 2-ioa-2-metuiaoyrad. OTBeT obOocHykTe. Hamummre
peakuuu 1-xmoprentana c: 1) cepoBogopogom (1 9kB.); 2) BOAHBIM paCTBOPOM THAPOKCHUIA HATPHS,
3) oauI0M Kanus B alleToHe; 4) ATUIATOM HATpUs B 3TAHOJE NPH HarpEeBaHUM; 5) METANIMYECKUM
HaTpHEM.

B) HANUIIMTE TNPOIYKTH CIEAYIOIMIMX pEaKIHif; yKakure, OOOCHYHTe W HalMIIUTE
MEXaHU3Mbl 00pa30BaHUS OCHOBHBIX M MOOOYHBIX MPOJYKTOB; OOpaTHUTe BHHMAaHHE Ha HX
koHpuryparuu. 13 (S)-2-6pomOyTtana moryunte: 1) (R)-Brop-OyTriamerar; 2) BTOp-OyTHITHON; 3)
2-OyTeH.

2. HanmmmTe ypaBHEHHWs CIEOyIONMX peaknwid. B cimydae oOpa3oBaHHS HECKOJIBKHX
IIPOAYKTOB PEAKIIMU YKaKUTE, KAKHE U3 HUX OCHOBHBIE, a KaKHe NOOOYHBIE:
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a) 1) obpadotka 1,4-1ubpom-2-MeTrbyTaHa BOJHBIM PACTBOPOM IIENOUH; 2) THApATALINS 2-
METHWJI-2-TIeHTeHa; 3) BOCCTaHOBIEHUE 2-OyTaHais MUaHOOPTUApPUIOM HaTpws; 4) MoydeHue 2-
METHII-2-0yTaHOoJIa U3 COOTBETCTBYIOIIETO CIIOKHOTO A(Upa C UCIIOIh30BaHUEM peakTuBa [ puHbspa;
5) monryuenue denona u3z 6eH3oma; 6) o-Hadron u3 1-HadranuHCyIbOOKKCIOTHL, 7) moaydyeHue 1,2-
Oytannuosna u3 1-0yTeHa 3a OfHy CTaaHIo.

0) CpaBHHUTE KHCIOTHBIC CBOWCTBA CJCAYIOIIMX COCAUHEHUN: IMKJIOrekcaHou, 1,2-
UKJIOTeKCAHNON,  M-Kpe3oJd,  n-HuTpodenosn.  Hamummre  ypaBHeHus — peaknwmii  1,2-
[UKIIOTeKCAaHIuoNa C: 1) MeTalNIM4ecKuM HaTpueM; 2) XJOPAHTHIPHUIOM OYyTaHOBOW KHCIIOTHI B
MPUCYTCTBUU TPUATUIAMUHA; 3) STWIXJIOPUAOMOM (2 3KB.) B IPUCYTCTBUM TUAPOKCHIA HATPUS; )
METaHOJIOM B MPUCYTCTBUHU CEPHOM KUCIOTHL; 6) TpuOpoMuaom docdopa.

B) HamuiuTe ypaBHEHHUs Peakinii 0-Kpe30Jia o CICAYIOIUMH COSTUHEHUSIMU: 1) THIPOKCH/T
HATpUs; 2) METHJIHOIU B IPUCYTCTBUHU THAPOKCH/IA HATPHUS, 3aTEM - allCTHIXJIOPHU/I B IPUCYTCTBUH
FeBrs; 3) 6pom; 4) xs10podOpM B IPUCYTCTBUU THAPOKCHIA HATPUSL.

r) 1) mepiionatHoe pacuieruienue 2,3,4-0oKTaHTpHOa; 2) B3auMoeicTBrEe 2,4-TICHTaHMOHA
C ATWJICHIJIMKOJIEM (2 3KB.) B KUCJION cpene; 3) peakuus 1,3-Oyranauona ¢ okcuaom xpoma(VI) B
MUPUTTHE.

Jdomamnee 3ananue 4. KapooHuwibHble coefuHeHusi. KapOoHoBbIe KHCIOTHI
!Bce opeanuueckue coedunenus: 00alCHbl Obimb HA36aHbL!

1. Hamummre ypaBHeHuUs cieayroumux peakuuid. B ciydae oOpa3oBaHMsI HECKOJIBKHX
IIPOAYKTOB PEAKIMU YKaKUTE, KaKHe U3 HUX OCHOBHBIE, a KaK1e NOOOYHBbIE:

a) 1) rugpatanus neHT-2-eH-4-WHA B MPUCYTCTBHHU Cyib(ara pTyTH, HATUIIUTE YpaBHEHHE
KETO-CHOJIbHOM TayTOMEPHH MPOAYKTa; 2) MOIY4UTEe 3-TICHTAHOH Ha OCHOBE AlleTOYKCYCHOT0 3(hHpa;
3) O030HOJM30M COOTBETCTBYIOIIEro JueHa mnonayuute cmech (1:1:1) mpomanans, sTanHans u
rIMoKcans; 4) U3 COOTBETCTBYIOIIETO CHUPTA MOJIYYHUTE O-TOJYHJIOBBIM albleTuja; 5) MOIyduTe
KPOTOHOBBIN aJIbJIETU U3 alleTalbieruaa; 6) oCyIecTBUTE MpeBpalieHue KyMoJl — aleToH.

0) Pacmonoxkure B pAI TO YBETUYEHUIO PEAKIMOHHOW CIIOCOOHOCTH B PEAKIHAX
HYKJI€0(UIBbHOTO MPUCOEAUHEHMS: POMaHallb, 3TaHallb, alleTOH, aleTO(PeHOH (OTBET OOOCHYHTE).
Hamumure ypaBHenust peakumii aneropeHona: 1) c¢  w-OytwinamuHoMm; 2) #HomodopmHOe
paciieruieHune; 3) ¢ tuodeHonom; 4) ¢ OeH3aIbAErH0M B TPUCYTCTBUHM MIEI0YM; 5) peakius
«cepedpstHOTO 3epKanay. Hanuwume mexanuzmol peakyuti 2), 3), 4).

B) Hammmure ypaBHeHus peakumii 4-metwn-2-rekceHans: 1) Junbca-Anpnepa ¢ 2,3-
aumetuin-1,3-6yraauenom; 2) Muxasis ¢ aeTroykcycHbIM 3¢upoM; 3) ¢ aTaHoioM (130.) B KUCIOH
cpene.

2. HanmmmTe ypaBHEHHWs CIEOYIONMX peaknwid. B cimydae oOpa3oBaHHS HECKOJIBKHX
MIPOAYKTOB PEAKIMH YKOKUTE, KaKHe U3 HUX OCHOBHBIC, a KaKHe TOOOYHbIE:

a) 1) okumcienme 2-MeTHII-3-TeKCEHA AMXPOMATOM KaWs IMPH HAarpeBaHWH, 2) TOIHBIN
THJIPOJIA3 TIPOTIMOHUTPHIIA B TPUCYTCTBUH MIETIOYH; TIPOITYKT THAPOIIN3a dTEPUPHUITIPYNHTE ITAHOIOM
B KHCIOH cpene (Hanuwume mexanusm); 3) peakuus TUOKcuaa yriepona ¢ (4-merwmn-1-
NEHTHUI)MarHUHOPOMUIOM U TOCIEAyIoIIee MOJIKUCIeHue; 4) moayuyeHrne OEH30MHOM KUCIOTHI U3
TOJyOJIa; 5) TMOJlyueHHEe KPOTOHOBOM KHMCIOTHI M3 MACISHOM KHUCIOTHI, 6) M3 AMITHIMAlIOHATa
noiyuyure 1,6-reKCaHIuOBYIO KUCIIOTY.

0) Pacnomoxxure B psii MO YBEIMUYEHUIO CKOPOCTH PEAKIUU C JTAHOJIOM: OyTHIAIEeTar,
YKCYCHYIO  KHCIIOTY, TNpONUOHWIXJIopua  (oTBeT  obOocHyiTe). Hamummre — peakmum

nponuoHunxiopuaa: 1) c¢ aumsonponmiaMuHoMm (u30.) (Hanuwume mexawuzm), TOTYyUEHHBINA
NPOJIYKT THIPOJIU3YWTE; 2) HMIETOYHONW TUAPONIN3; MPOAYKT 0OpaboTaiite OpOMOM B MPUCYTCTBUH



21

KaTaJUTHYECKUX KOJIUYECTB KpacHoro docdopa (nHanuwume mexanuzm); 3) ¢ HaTPUEBOH COJIBIO

areToykcycHoro 3¢gupa; 4) ¢ x-OyTaHOJIIOM B MPHUCYTCTBUU MUPHAMHA; 5) C alleTaToM HATPUS;
MOJIyYCHHBI TPOAYKT oOpaboraiite mumsonpormmnamuaom jutus (LDA), a 3arem —
AlETHIIXJIOPUJIOM.

B) 1) peakiiusi HUTpHIIa KPOTOHOBOM KUCIOTHI C OPOMOBOIOPOIOM, 3aTE€M — HOJTHBIN THPOJIN3
MOJIY4YEHHOTO TMPOAYKTa; 2) TIIyTapOBBIA aHTHUIPHI C TAHTHOJIOM (2 3KB.) B KHCIOH cpexe; 3)
peakuus OyTUIM301MaHATa C POIIAHOJIOM.

Jdomauinee 3ajaHue 5. A30Tco/ep:kaniue coeTHHeHust
!Bce opeanuueckue coeduneHus 00IiCHbL Oblmb HA36alHbL!

Hanwummre ypaBHEeHUs CleayONMX peakiuii. B ciyyae 00pa3oBaHMst HECKOIBKUX MPOIYKTOB
pEaKIMM YKaKUTE, KaKMe U3 HUX OCHOBHBIE, a Kakue M0OOUYHbIE:

a) U3 BTOP-OyTHJIaMHMHA MOJIy4YUTe 2-HUTPOOYTAaH U HAMUIIUTE €r0 peakiuu: 1) ¢ LIMHKOM B
Boze B npucyrctBun NH4Cl; 2) ¢ xi0pom B pucyTcTBUM mIENouH; 3) ¢ 4-HUTPOOCH3aIbAECTHIOM B
npucyrctBud NaOH;

0) oOcCyIIecTBHTE MpEBpalleHHE 3-METHIIUKIONECHTAaHOH — 3-MEeTHIIUKIONCHTUIAMUH;
CPaBHUTE MO OCHOBHOCTU LIMKJIOI€KCHJIAMUH U 4-METOKCHAHWINH (OTBET OOOCHYWTE); HAIIUIINUTE
peakuuu 4-meTokcuaHuiauHa: 1) ¢ xiaopuaom 4-metmndenunauasonus npu pH 5,0; 2) ¢ HuTpuTom
Hatpusi U HCI (hanuwume mexanuzm); peaxuusi NMOIYYSHHOTO TPOIYKTa C BOIAHBIM PAaCTBOPOM
xsopuaa Meau(l) mpu HarpeBaHuu; 2) ¢ aneTanbIeruioM; 3) BOCCTAHOBUTEIbHOE aMUHHPOBAHUE
alleToHa;

B) IOJy4YUTE 3TUIAMHMH U3 alleTaMuja, a TaKXKe CUHTE30M ['aOpuais v HaluIIUTE peakuu
dTWIaMUHA: 1) ¢ alleTOHOM B KHCIIOHN cpefie; 2) ¢ ATHIOPOMUAOM; 3) alUIupOBaHUE aHTHIPHIOM
MAacCIISTHOM KHCIIOTHI;

I') MOJIYYUTE U30JICEHIIUH U3 3-METHJINEHTaHOBOM KHUCIIOTHI, a Takke cuHTe3oM llITpekkepa u
HaNMIIUTE YpaBHEHUS peakUuil u3ojeinHa ¢ OEH3WIOBBIM CIIMPTOM B KHCIOW cpefe, 3aTeM — C
MPONMUWIXJIOPUAOM B TMPUCYTCTBUM TPHUATUIIAMHHA, 3aT€M — ILIEJIOYHONH THAPOJIU3 MOIYYEHHOIO
MIPOAYKTA;

1) IPEIJIOAKUTE CIIOCO0 MOTyYEeHUs TPUIIETITH A N30IeHInII(eHNTaTaHUIIBAJINHA, UCTIONIb3Y S
MOJIXOASIINE METO/IbI 3AIUTHl AaMUHO- U KapOOKCHIILHOM TPYIII aMUHOKHCIIOT.

JomamHee 3a1anue 6. YrieBoabl. [eTeponnkjinyeckue coeAnHEHUs
!Bce opeanuueckue coedunenus 0014CHbL Obimb Ha36aHbL!
1. N3obpasute KOJIbYATO-IIEITHBIE paBHOBECHS (2R,3S,4R)-2,3,4,5-

TETParupOKCUIICHTaHAJIS.

2. OcymectBute mpeBpameHue: D-rmokoza — D-apabunoza. Hamummrte ypaBHEHUs
peakuuii D-rioko3sl: a) ¢ pa30aBiIeHHOW a30THOM KHMCIOTOM MpH HarpeBaHuH; 0) ¢ MU30BITKOM
alleToHa B KUCJIOH cpefie; B) ¢ 1-mponaHosoM B KUCIION cpefie; T) ¢ U30BITKOM YKCYCHOT'O aHTUIpHIa
B KUCJIOH cpejie; 1) peakius «cepeOpsTHOro 3epKaiiay; €) ¢ 4-MeTUIaHUINHOM.

3. Hanmmmure ypaBHEeHHus cieqylomuX peakiuil. B ciydae oOpa3oBaHus HECKOJIBKUX
MPOAYKTOB PEAKLIMHU YKAKUTE, KAKHUE U3 HUX OCHOBHBIE, a KaKue MOO0YHBIE: a) U3 THTAPHOM KUCIOTHI
NOJyyuTe THO(EH W HAMUIIUTE €ro peakiUio C XJIOPAHTMAPUIOM OEH30HHOW KHCIOTHI B
npucyrctBun SnCls; 0) HUTpOBaHME NHUPPOJIA; B) HUTPOBAHUE 3-METUINHMPHUAMHA; T) peakuus
MUPHUINHA C aMUJIOM HaTpPHSL.

BapuaHTbl KOHTPOJBHBIX padoT

KourpoanHasi padora 1. Beenenne. [IpenebHbIe VIJ1eBOAOPOIbI
/Bce opzanuueckue coeounenus 00aiCHbl Obimb Hazeanvl!
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1. O6o3naubTe HIIeKTPOHHBIE A((EKTH 3aMecTHTENCH B CICAYIONIMX COCIUHCHHSX:
STHJUINTHH, BHHHIOEH30JI, aUTMIbHBI KatnoH, HuTpoOyTan, CH>=CH-N(CHa3)2, 3-xmop-2-
MIPOTICHAT.

2. Ykaxwure (¢ 000CHOBaHHWEM), B KaKyl0 CTOPOHY OyJeT CMEIIEHO KHCIOTHO-OCHOBHOE
paBHOBECHE IS CIICAYIOUICH PeaKInu:

CH3C(O)NH: + NaNHz = CH3C(O)NHNa + NHs.

3. Hammummre ypaBHEHHs COOTBETCTBYIOIIMX peaknuid. B cirydae oOpa3oBaHUs HECKOIBKHX
MPOAYKTOB PEAKIMH YKOKUTE, KaKHe U3 HUX OCHOBHBIC, a KAKHE TOOOYHBIE:

a) MOJy4YnTe 2-METUIIOYTaH U3 AJIKMHA,

0) ¢dortoxumuyeckoe CynIbQOXJIOpUPOBaHHE 2-METHWIOYTaHa; OOOCHYWTE CTPYKTYpPY
OCHOBHOTO TPOJYKTa pEaKIMH, HCXOIs W3 CTAOUIBHOCTH COOTBETCTBYIONIMX YIJIEPOIHBIX
paIrKaoB;

0) 2-u3onponmi-1,3-0yTanueH 1 STUICH IPU HArPEBaHUM;

B) MPOJYKT PEAKIMU «0» U BOJOPOJ] Ha HUKEIIE;

T') IOJHOE OKHCIIeHHe 2-MeTuiI0yTaHa (YpaBHSNUTE ypaBHEHUE PEAKIIH).

KoHTpo.ibHasi padoTa 2. AjikeHbl. AJJKHHBI. ApPeHbI

!Bce opecaHu4ecKue coeOuHenus Q0NHCHbL Obimb HA36aHbL!

Hanumure ypaBHeHuUs ciieAyIomuX peakuuid. B ciyyae oOpa3zoBaHMsi HECKOJIBKUX ITPOYKTOB
peaKIy yKaKuTe, KakKhe U3 HUX OCHOBHEBIE, a KaKue MoOOYHBIE:

a) peakmus 3-MeTUi-2-OyTaHOoJa ¢ KOHII. CEPHOM KHCJIOTOH; B3aMMOJICHCTBHE OCHOBHOTO
MPOJYKTa C HAAYKCYCHOM KMCIOTOH C MOCJIEAYIOIUM THIPOIN30M ITOITYYEHHOTO IPOAYKTA;

0) neruporaioreHupoBanue 3-0poM-2-MeTUITNIEHTaHa B MPUCYTCTBUU TUPOKCHIA HATPUS B
STUJIOBOM CIIUPTE;

B) JIeliCTBHME HATPHs B KUIKOM aMMHUAaKe Ha 2-METHII-3-TeKCUH (YKaKUTe KOH(PUTYpAIUIO
MPOJYKTa peaKkiun);

T') IPETIOKHUTE CXEMY MOTydeHHs 2,3-TuMeTHI0yTaHa U3 MporeHa.

1) U3 alleTUJIeHa U IPYTUX HEOOXOAMMBIX PEareHTOB MOJYYUTE BUHUJIALETUIICH U HAITUILIUTE
€ro PeakLHIo C BOJOM B IPUCYTCTBUH alleTaTa pTyTH U CEPHON KHUCIIOTHI;

€) IefCTBHE METAUNTMIECKOT0 HaTpUs Ha cMech 3-XJI0p-1-ponena u xmopOeH3omna;

K) peakius M-OpoMMETOKCHOEH30J1a M aleTHIXJIOPUAA B MPUCYTCTBUU TPHUXIIOPU]IA
ATFOMUHUS;

3) peakmust 1,3-mumerminOeH307a ¢ BOAHBIM pPAacTBOPOM I€PMAHTaHATa Kajusl TpU
HarpeBaHUU;

1) IOJy4uTe 3-HUTPO-5-0pOMOCH30JICYTb(DOKHUCIOTY U3 OCH301a.

KonTpoabHas padora 3. 'asiorennpousBoiabie. CiMpThI
!Bce opeanuueckue coedunenus 00Nx4CHbl Oblmb HA36aHbL!
1. Hanummre ypaBHEHUsS CIEAYIONMX peakuuid. B ciaydae oOpa3oBaHHs HECKOJIBKHUX

IMPOAYKTOB PCAKIIUN YKAXKUTE, KAKMEC N3 HUX OCHOBHEBIC, @ KaAKHNEC MoOOYHEIE:

a) moyrydeHue 2-OpoMITpornana 1o peakinu XyHCIUKKepa;

(CH3);,CO™ + CHyl 30C
(CH3);COH

YKa)KHUTE U 000CHYITE MEXaHU3M 00pa30BaHMsi OCHOBHOTO U T000YHOT0(-bIX ) TIPOIyKTa(-0B)
JTAHHOW peaKInu;
B) BOCCTAHOBJICHHE ATHJIOBOTO 3(Upa 2-METHIIIPOTIAHOBON KHUCIIOTHI 10 CITUPTA;
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r) nosyuyenue 3-¢peHun-1-nponaHosa U3 COOTBETCTBYIOIIEIO OKCHUpPaHa C MCIOJIb30BAHUEM
peaxtuBa ['punbspa;

1) CUHTE3 4-TUPOKCUTOTYO0JIA U3 4-METHIIaHUIINHA,

€) peakius 3-MeTuI-2-0yTaHoua ¢ 3TUIOPOMHUIOM B MIPUCYTCTBUU MIETOYH;

) peaklys pe30pLUrHa ¢ TPUOPOMUIOM XKeJle3a;

3) MOJIyYEHHE aleTallsi METUIITUIIKETOHA PEAKIUEil C AITUIICHITINKOJIEM;

n) peakuus 1,3-mpomaHauosia ¢ METaUIMYECKUM HaTpueMm (2 9KB.), 3areM - C
XJIOPAHTUAPUIOM OEH30MHOM KUCIIOTHI (2 9KB.).

2. Pacnonoxure coenvHEHHs B TOPSAJKE YMEHBUICHHS PEaKIUOHHOW CIIOCOOHOCTH B
peakusaX HyKJIeoPUIHHOTO 3aMEIICHHS 110 MeXaHu3My Sn1: BTop-OyTHIIHO AN, BTOP-0y THIIOPOMHM/I,
BTOp-OyTuixiopun. OtBer oOocHyiite. W3 Brop-OyTHiaOpoMHIa MONyYdTe HUTPHI — 2-
METHJIOYTAaHOBOW KHCIIOTHI.

3. Hamummre GopMynsl MpOMEXYTOYHBIX M KOHEYHBIX BEINECTB, a TAKXKE pPEaKIUd B

CHEAYIOLIEH CXEME:
SO;H
NaOH NaOH, t° HNO,
A > B - C

KourpoanHas padoora 4. Kapoouuiabubie coennaenns. KapooHoBbIe KMCI0THI

/Bce opcaHu4ecKue coeounenus 00JCHbL Obimb HA36aHbL!

1. Hanmmmre ypaBHEHHs CIEAYIOMIMX peaknuid. B ciydyae oOpazoBaHHMS HECKOJIBKUX
MIPOJYKTOB PEAKIIUU YKKUTE, KAKUE U3 HUX OCHOBHEBIE, a KaKHe MOOOYHbIE:

a) ONy4nTe METUI(EHUIKETOH Ha OCHOBE alleTOYKCYCHOTO 3(upa;

0) ompenenuTe CTPYKTYpy ajKeHa, MPU O30HOJIN3E KOTOPOTO TOJYYWIH aleTOH H
areTaabACTU/;

B) aJIb/I0JIbHAS KOHACHCAIUS 3-METHIOyTaHaS,

T') peaKIlys MacasHOTO albJIerH/1a ¢ BTOp-OyTuiIaMuHOM (130.), a 3aTeM - C BOJJOPOJIOM;

1) peakius 4-MeTHI-2-TeKCeHAIsl ¢ HOITPOMETAaHOM B MTPUCYTCTBUU IIETIOYH;

€) IIEeTIOYHOU THIPOJIN3 alleTaMuIa; MPOIYKT THIPOIH3a dTSPUPHUIIPYHTE TPOITAHOIIOM;

) U3 MaJIOHOBOTO 3(upa moayuute 1,6-reKCaHANOBYIO KUCIIOTY;

3) peaKIys aHTUAPUIa KPOTOHOBOM KHCIOTHI ¢ OPOMOBOIOPOIOM (2 9KB.);

1) peakius dTUIN30I[MaHaTa ¢ H-0yTaHOJIOM.

2. Pacmionoxute B psA MO YBETUYECHUIO CKOPOCTH PEAKIMH C ATAHOJIOM: XJIOPAHTUIPUT
OCH30MHOIN KUCIOTHI, 2-MeTUI0EH30iHasT KUCI0Ta, 4-XIT0pOeH30MHAast KUCIIOTa (OTBET 0OOCHYMTE).
Hanummre peakiuu ximopaHTHApuaa OeH30MHONW KHCTIOTH: 1) ¢ amMmMuakoMm (u30.); MOJYYECHHBIH
MPOJYKT NETHIpaTHpyiTe; 2) C HATPUEBOU CONBIO alleTUIIAIICTOHA.

3. Hanmummre GhopMyibl MpOMEKYTOYHBIX M KOHEYHBIX BEIIECTB, a TAKKe PEAKIUU U UX
YCIIOBHUSI B CIEAYIOLIEN CXEME:

(0] S0Ck, Ces
CHLCH,OH A g — O
AICI

KoutpoJanHas padora 5. Azorcoaep:kanye coeTnHeHU

!Bce opeanuueckue coeOuHeHUs. QOANCHBL ObIMb HA36aAHbL!

1. Hamummre ypaBHEHHs ClEIyIOIIMX peakuuid. B ciiydae oOpa3oBaHMsI HECKOIBKUX
MIPOAYKTOB PEAKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaK1e OOOYHbIE:
a) U3 BTOp-OyTHJIAMUHA TIOJTyIUTE 2-HUTPOOYTaH;
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0) peakius STHIaMUHA ¢ TUHKOM B Bojie B mpucytcTBrr NH4Cl;

B) peakius 2-HuTpornponaHa C 4-uutpoOeH3anbaeruom B mpucytcteuu NaOH;

T') HOJYYHTE 3TUIAMUH CUHTE30M [ abpuais;

1) aIJINPOBAHKUE aHWJIMHA aHTHIPUIOM MACIISTHOU KUCIIOTHI;

€) peakius u30JelHa ¢ OEH3UIOBBIM CITUPTOM B KHCIION Cpesie;

) TIONyYeHHE JUIENTHAa (EeHUITAIAHWIBAINHA C MCIIOJIB30BAaHUEM MOIXOASIINX METOIO0B
3aIUThl aMUHO- U KapOOKCUIIBHON TPYIIIT aMUHOKHUCIIOT.

2. CpaBHUTE MO OCHOBHOCTH LIMKIIOT€KCUJIAMUH U 4-METOKCHAHUIUH (OTBET OOOCHYITE);
HaMuIINTe peakiuio 4-mMeTokcuaHuiauHa ¢ HuTputoMm Hatpus U HCl m peakuuio moiy4eHHOTo
npoaykra 4-metunanwimdaom npu pH 5,0.

3. Hammmurte (GopmMynbsl MpOMEKYTOYHBIX M KOHEUHBIX BEIIECTB, a TaKXKE PEaKIUd B

CIIeyIOIel cXxeme:
CH,CHBrCOBr  NH,
NH.CH-COOH ———* A —*}

KonTpojbHasi pa6ora 6. YrieBoabl. I'eTepounKkInyecKne coeTHHEHHUsI

IBce opzanuveckue coedunerus 00axicHbl Oblmb HA368aHblL!

1. U3ob6pa3ute KOJIBbYATO-LIENTHBIE PaBHOBECHs L-MaHHO3BI M HANMUIINATE €€ ypaBHEHHS
peaKIuii:

a) ¢ aeroHoM B nipucyrcteun HCl;

0) c 1-nmpomnaHoIOM B KUCIIOH Cpejie;

B) C U30BITKOM IIPOITMOHOBOT'O aHTMIPU/IA B KUCIION CpELE;

I) ¢ pa30aBIEHHON a30THOM KUCIIOTOM.

2. Hanummre ypaBHEHHS CIIETYIOIINX PEAKIHIA:

a) U3 AUITUIIOBOTO 3(hupa 2-METOKCUTITYTAPOBON KUCIIOTHI MOIy4nTe 3-METOKCUITUPUINH U
HaMMIIUTE PEAKIUIO ero OpOMUPOBAHHUS;

0) anunupoBaHue (hypaHa aHTHAPUIOM MaclsTHOU KHCIOTHI;

B) HUTPOBAaHKE MUPPOJIa U KUCIOTHBIA THIPOIN3 MOJTYYEHHOTO IIPOIYKTa;

T) GopMyJIbl IPOMEKYTOUHBIX M KOHEUHBIX BELIECTB, a TAK)KE pEaKLUU B CIEAYIOLIEH cxeme:

0

Me‘%
cl NaHSO,
2-3tuntuoden - A ~B
AICI,

Bomnpock k 3a1ure J'Ia6ODaTODHLIX D3.60T

Memoovl ouucmku meépovix u HCUOKUX BeUjeCmE:

1. Ileperonka

1.1 Bunel mneperoHku (mpocrtas, BakyyMHas, C BOJSHBIM IapOM, a3€0TPOIHAf,
pexTuduUKaus) ¥ X TPUHLHUIIBL.

1.2. Tumel mpuMeceid, yJanseMbIX ¢ IIOMOIIBIO TEPETOHKH, TIOHSITHE TIPEATOHA U KyOOBOTO
OCTaTKa.

1.3. Buibl X0JIOAMIBHUKOB JUTSI TIEPETOHKH, X BBIOOP.

1.4. Cbopka mpubopa 11 IEpEroHKH; UCIOIb30BaHKE Je(IerMaTOPOB, XJIOPKAIbIIMEBBIX
TPYOOK, «KUIIETIOK.

1.5. AzeoTponHble CMECHU U UX pa3ZelIEHUE C IOMOIIBIO IEPETOHKH.
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1.6. OcobennocTu cO0pKu MpubOOpa sl BAKYYMHOU MIEPETOHKH.

2. [lepexpucrannuzanus

2.1. [TpuaITIT METO/a, MOCJIEA0BATENLHOCTD onepanui JUTSL MIPOBEICHUS
MEePEKPUCTATUTA3ZAIIIH.

2.2. BeiOop pacTBOpUTEIIS IS IPOBEACHUS IEPEKPUCTAILTH3ALINH.
2.3. Tunsl mpumecel, ylansieMbIX ¢ MOMOIIBIO MEPEKPUCTAIM3AINN, HCIIOIb30BaHHUE

AKTUBUPOBAHHOI'O YIJIA, BIUMAHHUC CKOPOCTH OXJIAXACHHA HA IPOLECC KPUCTAJLUIM3AlUH, ITOHATHEC
«3aTpaBKu».

3. OunbTpoBaHUE

3.1. Pa3HOBUIHOCTH UCTIONB3YEMBIX QHIBTPOB (OyMaKHBIE, CTEKIISIHHBIC, BIoXHEpa).

3.2. YerpoiicTBo BOJOCTPYHHOTO Hacoca, HEOOXOIUMOCTD WCIIOJIb30BAHMS
MpeI0XPaHUTENbHON CKIISIHKH, TOHSITHE MaTOYHOTO PacTBOpA.

4. MeTo/1pl BBICYILIMBAHUS )KUJKOCTEN (MCII0JIb30BAHNUE PA3TIMYHBIX OCYIIUTENEH) U TBEPABIX
BELIECTB (YCTPOICTBO SKCUKATOPOB).

Xumuueckue c8oUcmea AiKAH08 U YUKIOAIKAHOB:
1. Peakiuu paauKaibHOTO 3aMEIICHUS.
1.1. MexaHu3M peakiuy raloreHUpOBaHUsI.

1.2. CynbdoranorenupoBanue, CyiIbPOOKUCICHIE, HAITPOBAHUE; COOTHOLICHUE MTPOIYKTOB
ITUX PEaKIUi.

2. Peakuuu okuciaeHUS U ACTUAPUPOBAHUA.
3. Peakuuu PACKPBITHA HHKJIA IIUKIIOAJIKAHOB.

Xumuueckue c80UCMBA AIKEHOB:

1. DnexTpoduabHOE MPUCOSTUHEHHE TTO ABOWHOM CBS3H.

1.1. Mexanusm peaknuii Ade.

1.2. IIpaBusio MapkOBHUKOBA U €r0 0OOCHOBAHUE C TOYKU 3PEHHS MEXaHHU3MA.
1.3. Peakuuu rajioreHUpOBAHMS, THIPOTAIOTEHUPOBAHUS, THIPATAIUH.

2. Peaxnuu BoccTaHoBIieHUs 1 okucieHus (1o [Ipunexaeny, mo Baraepy).

Xumuueckue ceolicmea apenos:

1. DnexTpodunbHOE 3aMelIeHre B OEH3eTbHOM KOJIbLIE.

1.1. MexaHu3Mmbl peakuuii Se 1 06pa30BaHUs COOTBETCTBYIOUINX IEKTPOPHUIBHBIX YACTHILI.

1.2. Peakimum HHUTpOBaHUS, CyJIb(OUPOBAHUS, TaJOTCHUPOBAHUS, AIKWJIMPOBAHHUS U
ariupoBanus no @puaento-Kpagrey

1.3. Meroasl noiy4deHus: KapOOKAaTHOHOB, MOHITHE O CKEJETHBIX MeperpynmupoBKax
KapOOKaTHOHOB.

1.4. Tunsl 3amecTUTENEH B OEH30JIBHOM KOJIbIIE i UX OPUEHTHUPYIOIIEee BIUSHUE HA PEaKIIUN
SE.

1.5. CornacoBaHHas U HECOTTIAaCOBaHHAsI OPUEHTAIHSL.

2. Peakuiuu raJOreHUPOBAHUS B apOMaTHYECKOE AP0 U OOKOBYIO IICTIb.

3. Peakiun okuciaeHUsT OOKOBBIX LIETIEH.
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Xumuueckue ceoticmea cnupmos u ¢heHo08:

1. KucnoTtHsle 1 OCHOBHbBIE CBOMCTBA.

2. Peakuuu CIEPTOB € STCKTPOPIIIAMH.

2.1. AnkunupoBaHue U allUJIMPOBAHHUE.

2.2. Peaknuu ¢ anpaeruaMu U KETOHAMH.

2.3. Peakmus BunmbsiMcoHa IOTydeHUS POCTHIX A(PUPOB.
2.4. Peakunu Sg B O€H30JIbHOE KOJIBIIO (DEHOJIOB.

3. Peakuuu criupToB ¢ HyKJI€O(hUIaMH.

3.1. Peakiuu C raJioreHOBOIOPOIaMH.

3.2. Peakmuu co ciupTamu.

3.3. Peakmuu ¢ ranorenugamu ¢ocgopa u cepsl.

4. leruaparanys CIUpTOB.

4.1. TlpaBuna 3aitieBa u ['opmana.

4.2. TlpeacraBiaeHre 0 MEXaHU3Max peakiuii snumuaupoBanus (E1 u E2).
4.3. OKucIIeHUE CIIUPTOB.

Xumuueckue ceoticmea KapOOHUTbHBIX COCOUHEHULL:

1. KucnoTtHsie cBOICTBA.

2. Kero-eHOJIbHAS TAyTOMEPUSI.

3. Peakuuu HykieoduipHoro npucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-uykineodunamn).

3.1. TTonyuyenne ocHoBanuii [ludda.

3.2. AbI0NBEHO-KPOTOHOBAS KOH ICHCAIIHS.

4. o-TamoreHnpoBaHue  MpeneNbHBIX  KapOOHWIBHBIX  COEIUHEHHUH, ranodopmHoOe
pacmierienre. 5. Peaknuu BOCCTaHOBJIEHHMS M OKHCICHHS albJETUI0B M KETOHOB (peakius
«cepeOpsTHOTO 3epKaiay), BOCCTAaHOBUTEIIbLHOE aMHHUPOBAHUE.

Xumuueckue ceoticmea npedeybHblX KapOOHOBbIX KUCLIOM U UX NPOUZBOOHBIX:

1. OH- u CH-KUCIOTHOCTb.

1.1. KucnoTHble CBOICTBa MaJOHOBOW KHCJIOTHI U MaJOHOBOTO 3(upa, UX PEaKIuu C
ANEKTpOUIaAMHU.

1.2. AuetoykcycHbli 3(hUp U €ro UCIOIb30BaHNUE B CUHTE3€ KapOOHMIIBHBIX COSMHEHUH.

2. Peakuuu nykneodunsHoro 3amemnienus (¢ O-, N-, H-, C-nykneodunamn).

2.1. KucnoTHblit 1 OCHOBHBIH KaTanu3 peakiui Sn.

2.2. [ony4enue N-3aMeMIEHHBIX aMHUIOB, CTIOKHBIX 3(QUPOB U aHTUIPUIIOB.

3. a-I'anorernpoBanue KapOOHOBBIX KHCIIOT.

7.3.2. [IpomMexyTO4Has aTTeCTaIus

Bapuant Guiiera g nucsMeHHOM 3a4€THON paOoThI

JauérHas padoTa no fucuumInue «KOpraanyeckas XuUMHI)

!Bce opeanuueckue coeourerus 00a4CHbl Oblmb HA36aHbl!
/B cyuae HecKONbKUX nPOOYKMOE PeaKyuu YKajicume 0CHOGHble U noOoYHble NPOJYKNbl!
1. CpaBHHTE IO OCHOBHOCTH (DEHOJIST HATPUS, METUJIAT HATPpUs, 4-XJI0phEeHOAT HaTpHs U 4-
MeTHWI(QEeHOIAT HaTpusl. HanuimTe peakinio alkuinpoBaHus 6poMOeH3051a METUIIOBBIM CIIUPTOM
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o ®punento-Kpadrey, a monydeHHbI OCHOBHOM MPOAYKT aJKUIMpOBaHUS 00paboTaiiTe XJ10poM Ha
CBETY.

2. O6o3HaubTe 2MEeKTpoHHBIE 3DdekThr 3amectuteneir B 3,3,3-tpudToprpomnan-1-ome u
HaNHIIUTE PEAKLHUIO ACTHIPATAIMH 3TOr0 coelnHeHns. Hanummre peakuo ruipoOpoMupoBaHus
[IOJIyYEHHOT'O POAYKTa ACTUApPATALIH.

3. [Ipennoxkute cxemy nonyueHus (Z)-2-0yTeHa U3 NpONHHA, UCTIONB3YiTE (Z)-2-0yTeH 1
nostydeHus 4,5-TMMeTHIIIUKIOTeKceHa o peakiuu uibca-Anbaepa U HAMUIIUTE PEaKLUio 3TOro
LUKJIOAJIKEHA C XJIOPOBOJOPOIOM B MMPUCYTCTBUU MEPEKUCH alleTUJIA.

4. Hanmummre peakuuu GOTOXUMHUYECKOTO XJIOPUPOBAHUS ITHIIOEH30J1a U €r0 XJIOPUPOBAHUS
nmo @punenro-Kpadprcy. OcHoBHOM  mpomykT  xjmopupoBanus 1o  Dpugemo-Kpadrey
MOCTIeIOBATENbHO CYyIb(UpPYITE, a 3aTeM - OKUCIUTE MIEPMAaHTaHATOM KaJlisl P HarpeBaHuH. J[is
OCHOBHOTO TPOJYKTa (POTOXUMHUYECKOTO XJIOPUPOBAHHS ITHIOCH30JIa HANUIINTE €T0 PEaKIHIO0 C
METaJUTMYECKUM HaTpHEM U 00paboTaiTe MOJIydYeHHBIM MPOAYKT HUTPYIOUIEH CMECHIO.

BapuaHT sK3aMeHannoHHOro Ounera

DK3aAMEHAIMOHHLIN OMJIeT
!Bce opeanuueckue coeOuHeHus O0JHCHbL Oblmb HA38aHbLL!

!B cnyuae Heckoabkux npo0yKmo8 Peakyuil YKadCcume 0CHOBHble U NOOOUHbLE
npoodykmol!

1. U3 aneruieHa U Ipyrux HEOOXOAUMBIX PEareHTOB MOJYYUTE MPOIUH U HAUIIUTE PEAKLUIO €ro
B3aUMOJICICTBUS C BOAOW B IpuUCyTcTBUHM cyibdaTta pTyTu(ll) m cepHoil kucinorsl. Hamumure
peaKkMM MOJIYYEHHOro KapOOHMUJIBHOIO COEIMHEHMs: a) C TI'MJIPOKCHIAMUHOM; O) ajbJoJibHas
KOHJICHCALIHS.

2. 13 ManioHOBOT0 3(Hpa MOJy4UTe MPOMAHOBYIO KUCIIOTY, HAMUIIUTE e€ peakiuu: 1) arepudukanun
MIPOIAHOJIOM; TOJYYEHHBI MPOAYKT BOCCTAHOBHUTE ATIOMOTHAPUIOM JIMTHS;, HANHUIIUTE CIOCO0
MOJyYeHHUs MPOAYKTAa BOCCTAHOBJIEHUS M3 COOTBETCTBYIOLIETO KapOOHWJIBHOTO COEIUHEHUS C
UCIIOJIb30BaHUEM peakThBa [ pUHBspA; 2) C THOHWIXJIOPUIOM; TOJYYSHHBIM POYKTOM aIMITUPYNHTE
2-MeTWITHO(EH.

3. 13 Oytana nonyunte 2-HUTPOOYTaH 1 HAIUIINTE €TO PEAKIINIO C STHIOBBIM dDPUPOM  Os
2-6yteHoBoi kucaoTel B npucytcTBuM NaOH. IlomyueHHBIH MPOIYKT MOJBEPTHUTE HO——H
LIEJIOYHOMY THAPOIN3Y, 4 3aTEM — BOCCTAHOBUTE LIMHKOM B COJITHON KHCIIOTE. HO——H

4. W300pa3ute Bce KONbUATO-ICITHBIC pPaBHOBECHS D-MaHHO3bI (CM. pHCYHOK) W H—[OH
HamMIIUTe €€ ypaBHEHMs peakuuil: a) ¢ M30bITKOM STWIHOIMAA B NPUCYTCTBUU H_(;(;:
OCHOBaHMS; 0) ¢ OEH3MIIOBBIM CITUPTOM B MPUCYTCTBUHU XJIOPOBOIOPOIA. ’




