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1. enn, 3a1a4n ¥ NJIAaHUPYeMble pe3yJIbTaThl 00y4YeHHs M0 TUCHUIINHE

Lenv oucyunaunvl cocmoum 6 hopMuposanuy u pazsumuu y 00V4arOWuxcs TUYHOCHHBIX U
nPOheccUOHATbHBIX Kauecms, No36osiouwux obecneuums svinoanenue mpebosanuti ®I'OC BO ¢
yuemom 0cobenHocmell HAY4HO-00pa308amenbHOl  WKOAbl  YHueepcumema u —aKmyaibHbIX
nompebrnocmetl polHKa mpyod 8 Kaopax ¢ GbLCUUUM 00PA306aHUEM 8 COOMBENMCMBUU C HANPAGICHUEM
No020MOBKU:

CNOCOBHOCMU NPUMEHSIMb 3HAHUS 3AKOHOMEPHOCMEN OP2AHUYECKOU XUMUU NPU PEueHUU
NPOeCcCUOHATbHBIX 3a0ay, YMeHUus Npo8oOUMb AHAAU3 U 00pAbOMKY HAYUHO-MEXHULEeCKOU
UHpoOpMayuu Ha OCHO8E MeopemudecKux NpeoCmasieHull OpPeaHu4ecKol Xumuu, CnocoOHOCmu
8b1O0pamMb Memood OUACHOCMUKU 6EWecme U MAmepuaios, YMeHUs Npo8edeHuUss CMAHOAPMHbIX
usmMepeHuil u 06pabomKu pe3yibmamos IKCHePUMeHmd,

K ocnoenbim 3a0auam oceoenus oucyuniunvt « Opeanuyeckas Xumusy ciedyem OmHecmu.

— hnoJjiy4yeHue cmydeﬂmajwu SHAHULL 00 OCHOBHBIX KIACCAX OopcaHUuU4YecKux CO€0MH€HMﬁ,' o

e3aumonpespawieruix  opcanHu4eckKux eeuwiecme, munamu peakuuﬁ, Haubonee  BANCHLIMU

Mexanusmamu,

—  passumue cnocoOHOCMU K CAMOCMOAMENbHOU NPOYecCUOHANbHOU pabome ¢ XUMUYeCKUMU
peakxmusamu, K IKCHIYAMAYUU COBPEMEHHO20 1AO0PAMOPHO20 000PYO08AHUSL U HAYUHBIX
npubopos;

—  paszsumue CnocoOOHOCMU U 8bIPAOOMKA NOMPEOHOCIU K CAMOCMOAMENbHOMY NPUOOPEMEHUIO
SHAHULU NO OP2AHUYECKOU XUMUU.

Ilnanupyemoie pesynomamol 00yueHUs 3AKTIOUAIOMCA GOPMUPOBAHUL Y 00yUarOUWe2ocs
CNOCOOHOCMU K U3BVHEHUIO, AHAIU3Y, UCHOIb308AHUI0 OUOLOSUYECKUX O00BbeKmos U Npoyeccos,
OCHOBbIBASACH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCEl MAMeMAmMU4ecKux, Qu3uieckux, XumMuiecKux
U OUONOSUHECKUX HAYK U UX 83AUMOCBI3SX.

OOyuenune mo paucuuiuinHe «OpraHuyeckass XHMHUS») HalpaBlIeHO Ha (OPMHPOBAHUE
y 00YYaIOUIMXCS CIASNYIOMUX KOMICTECHIIHIHA:

Kox 1 HauMeHOBaHHe KOMIIETeHIIUHA

NHaukaTopsl 10CTHKEHUS
KOMIIeTeHIITHH

OIIK-1. CnocoGeH n3y4ath, aHAIU3UPOBATH,
HCIIOIB30BATh OMOIOTHYECKHE OOBEKTHI U
MIPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX U
3aKOHOMEPHOCTSIX MaTEMaTHYECKHX,
(bU3HYECKUX, XUMHUYECKHUX U OMOIIOTHYECKUX
HAyK ¥ UX B3aUMOCBSI3SIX

NOIIK-1.1. 3naeT 3akOHbI U 3aKOHOMEPHOCTH
MaTEeMaTHYECKHUX, PU3NIECKUX, XUMHUECKUX
1 OMOJIOTHYECKHUX HAYK U UX B3aUMOCBSI3U
NOIIK-1.2. CnocobOeH u3y4arb U aHATU3HPO-
BaTh OMOJIOTHYECKHE OOBEKTHI U MPOIIECCHI
NOIIK -1.3. Bnaneet HaBbIKaMu UCIOJIb30-
BaHUs B MIPO(heCCHOHALHOM IEeATETPHOCTH
OMOIOTMYECKUX OOBEKTOB U MPOIIECCOB

OIIK-7. CnocoGeH nMpoBOANUTh
SKCIIEPUMEHTAIbHBIE UCCIICAOBAHUS U
UCTIBITAHUS TIO 33JJaHHOM METOJIHKE,
HaAOJIOACHUS ¥ U3MEpEeHHUs1, 00pabaThIBaTh U
MHTEPIPETHPOBATH IKCIIEPUMEHTAIbHBIC
TaHHBIE, TPUMEHSSI MaTeMaTH4ECKuE,
¢dusnueckue, PU3NKO-XUMUIECKHUE,
XUMHUYECKHE, OMOJIOTHUECKHE,
MHUKPOOHOJIOTUYECKHE METOBI

HOIIK-7.1. 3naeT 6a30BbIe MATEMATHYCCKHUE,
¢buznueckre, PU3NKO-XUMUYECKHE,
XUMHUYECKHE, OMOJIOTHUECKHE,
MUKPOOHOJIIOTHYECKUE METO/IBI,
MPUMEHSIEMbIE B OMOTEXHOJIOTUN
HMOIIK-7.2. Bnageer 0CHOBHBIMHA METOJAMU
AKCIIEPUMEHTAIBHBIX UCCIEA0OBAHUN U
HCIIBITAHUH B OMOTEXHOJIOTUH

HOIIK-7.3. 'oToB 110 3aJaHHOI METOOUKE
MIPOBOANTH IKCIIEPUMEHTAIILHBIC
HCCIICIOBAHUS U UCIBITAHUS, HAOIIONCHUS U
u3MepeHusi, 00pabaTrIBaTh U
MHTEPIPETHPOBATH IKCTIEPUMEHTAIILHBIC
JTAaHHBIC




2. MecTo TUCHMILUIUHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JuctuminHa OTHOCUTCS K 00s13aTenbHoM yacTu 610ka b1 «/{uctummmaet (Mmoxymu)» b1.1.16.
«MareMaTH4eCKHEe ¥ €CTeCTBEHHO-HAay4YHbIE JHUCHUIUIMHBD) OCHOBHOW  00pa3oBaTenbHON
nporpaMMbl OakaiaBpHuara.

«Opranuueckas XMMHUs B3aUMOCBsI3aHa JIOTMUECKH, COAEP>KATEIbHO U METOAMYECKH CO
CIIENYIOIIUMHU JUCIMIIIMHAMU U ntpakTukamMu OOIT:

B o0s3aTensHOM yacTu Moaysb «MareMaTH4ecKie U €CTECTBEHHO-HAYYHbBIE TUCITUTUTMHEBD)
(b1.1.16):

— o0I1ast ¥ HEeOpraHMYECKast XUMHUS;

— aHAIUTUYECKas XUMUS U PUBUKO-XUMHUYECKUE METO/IbI aHAITH3A;

— ¢u3nvecKas XUMUs;

— OMOXUMHMS;

— KOJUIOUJTHASI XUMHUS,

— XUMHUS OMOJIOTHYECKN aKTHUBHBIX BCIICCTB.

3. CTpykTypa U coaepkaHue TUCUHHUIIINHBI
OO6mmas TpyJ0eMKOCTh JUCIUTLIINHBI COCTABISET 6 3a4eTHRIX equHUI (216 yacos).
3.1  Buabl yueOHO# padoThI U TPYA0EMKOCTH

Ounas ¢popma oOyueHust

Ne Cemectpsl
n/n . KonunyectBo 2 3
Buj yueOHoi1 padoThI
4acoB
1 | AyautopHble 3aHATHSA 144 54 920
B ToM yucine:
1.1 | Jlexuun 52 26 26
1.2 | CemuHapcKue/MpaKkTUUYECKUE 3aHATHS 20 10 10
1.3 | JJabopaTopHbIe 3aHATHS 72 18 54
2 | CamocTosiTeqbHasi padoTa 72 36 36
B ToM uucne:
2.1 | npoMeKyTOYHOE TECTUPOBAHHE 20 8 12
2.2 | BBINOJIHEHHE JOMAIIHUX PadoT (3a1aHuil 11O 30 20 10
BapUaHTaM)
MOJrOTOBKA K J1a00paTOpHBIM paboTam 22 8 14
3 | IpomeskyTouHasi aTTeCcTAIUS
3auet/mud.3auer/sK3aMeH 3a4eT HK3aMEH
Hroro 216




3.2 TemaTu4eckuii MJIaH U3yYeHUS] JUCHUIIMHBI

TpynoemMkocThb, yac

AynuTopHas padora g
o =
s 5 o L & é
Ne Pasjennl/TemMmbl 2 g = = S 3
M = = 2 o =
n/n JUCHUILINHBI - g 3 3 3 2 5
S | f:z| 28| Eg|zg¢
5 |EEE| 5| Ec| 8¢
5 |45 85| 85| £8
- |SEE =S8 |2 |J&
1 Pasnea 1. Teoperudeckue 0CHOBBI
OPraHUYecKOi XUMHH
1.1 | Tema 1.1.Teopust XUMHUYECKOTO 8 4 2 2
ctpoenus uM. A.M. bytieposa
1.2 | Tema 1. 2. XUMUYECKOE CTPOEHHE 6 2 2 2
OpraHMYeCKUX COCIMHEHUHN
1.3 Tema 1.3. BzaumHoe BiIHsIHUE aTOMOB 6 2 2 2
B MOJICKYJIaxX
2 Pa3nen 2. TexHuka (6e30MacHOCTH 6 4 2
npu padoTe B XMMHYECKOi
JabopaTopumn
3 Pa3pnen 3. [lpenenbnsbie 2
YIJ1€BOI0OPObI
3.1 Tema 3.1. Ankansl 8 4 2 2
3.2 | Tema 3.2. [lukioaakaHbl 4 2 2
4 Pasnen 4. HenpenesbHble
YIJI€BOJIOPO/IbI
4.1 Tema 4.1. AKeHBI U aJIKaJUEHEI 14 6 2 4 2
4.2 | Tema 4.2. ANKUHEI 6 2 2 2
5 Pazgen 5. ApomaTHuecKue 8 2 2 4 2
YIJ1€BOIOPOIbI
6 Pazgeun 6. [anoreHonpousBoanbie 6 2 2 2
YIJ1€BO/1I0PO10B
7 Pa3zpnen 7. Kuciopoagocoaep:kamue
OpraHuvecKne coeTHHeHUsl
7.1 | Tema 7.1. CiupThl 1 PEHONBI 16 4 2 6 4
7.2 | Tema 7.2. Anpaerusibl 1 KE€TOHBI 14 2 6 4
7.3 | Tema 7.3. KapOoHOBBIE KHCIOTHI 14 2 2 6 4
8 Pa3pnen 8. Azorcoaep:kammue
coeTUHEeHUsI
8.1 | Tema 8.1. Hutpocoenunenus 10 2 4 4
8.2 | Tema 8.2. AMUHBI 12 2 2 4 4
8.3 | Tema 8.3. AMMHOKHUCIIOTBI 12 2 2 4 4
9 Paznen 9. YraeBoanl 14 4 6 4
10 Pa3nen 10. I'eTepouukianyeckue 14 4 4 6

COCINMHECHUA
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11 Paznea 11. Tema 5. Metoabl
OYNCTKHU OPTAaHUYECKUX BEleCTB

11.1 | Tema 11.1. MeToas! ouncTku TBEpALIX | 14 2 8 4
Y KUJKUX BelecTs. Ileperonka

11.2 | Tema 11.2. Ilepexpucraan3anus. 10 2 6 2

@unbTpoBanue. Bo3ronka

Hroro | 216 52 20 72 72

3.3 Conepxxanme Q¥ CHUNTHHBI

Pa3nea 1. Teopernueckne 0CHOBBI OPraHN4YecKOi XUMHUH

Tema 1.1. Teopusa xumuueckoro crpoennst uM. A.M. Bytrieposa. IIpeamer opranndeckoit
xuMuu. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUECKOTO CTPOSHHsI OPraHMuecKuX coenuHeHui (A. M.
bytnepos).

W30oMepust MoneKysl OpraHN4eCKUX BEIIECTB: CTPYKTYpHas U IPOCTPAHCTBEHHAs (IIOHSTHE
XHpasibHOCTH, R,S-HOMeHKnatypa, popmyinsl durepa, HOHATHE O YHAHTHOMEPAX, JHACTEPEOMeEpaXx,
pariemare u Me30-popme).

Tema 1.2. XuMuuyeckoe CTpoeHHe OPraHMYECKHX COCAMHEHUH. DJIEKTPOHHOE CTPOCHUE

OpPraHMYECKUX COeAMHEHNN. KauecTBEHHbIE 3JIEKTPOHHBIE NIPEACTABICHUS.

Pacuer ¢popmanbHOro 3apsaa aroMoB B MoJieKysie. KBaHTOBO-MeXaHWYeCKHE TPeACTaBICHUS
B opranndyecko xumuu. CTpoeHHME aToMa yriepoia. BaleHTHblE COCTOSHHS I'e€TepOaToMOB B
OpraHudeckux BemiecTBax. [loHATHE SIEKTPOHHOM TIJIOTHOCTH M opOuTaned, HMX THUIBI U
rubpubuzanms. CTpoeHue 3JIeKTPOHHOM 000JI0YKH aTOMOB, MIOHATHE BAJICHTHBIX 3JICKTPOHOB. THIIBI
XMMHMUYECKHX CBA3EH B OpPraHMUECKUX COEIMHEHUAX: MOHHAsA, KOBAJIEHTHAsI (TIOJIsIpHAsl U HETIOJISIPHAS;
G- U T-CBSI3H).

Tema 1.3. B3aumHoe BJIMsIHHE AaTOMOB B MOJIeKYJIaX. DJICKTPOHHbIE 3()(HEKThI 3aMeCTUTE-
nei (MHAYKTUBHBIA U ME30MEpHBIN; 3 (HEKT CONpsHKEHUs) U MX cOBMecTHOE neiicTBue. OcoOeHHo-
CTH 3JIEKTPOHHOT'O CTPOEHUS CONPSKEHHBIX cucTeM. IIOHATHA OCHOBHOCTH U KUCJIIOTHOCTHU: KUCJIOTBI
Bbpencrena u JIptonca; cuna KUCIOT 1 ocHOBaHUi. [loHATHE 0 MeXaHU3MaX peakiuii, KIacCu(UKAIUS
pEearcHTOB U peakluil B OpraHu4eCKON XUMUHU.

Paznen 2. Texnuka Oe3omacHocTH mnpH padore B XHMHYECKOH J1abopaTopum.
JlaGopaTtopHas mocyna. OOuiye mpaBuia HaxOXIEHHS W paboThl B Jaboparopuu. IlpaBuia
pabotsl ¢ mpobupkamu. [IpaBuna paGoTel co CHMPTOBBIMH ropenkamu. IIpaBuna yTuimszanuu
OTXOJIOB KHUCIJIOT, IIEJN0YEH, OpPraHMYECKUX PpACTBOPUTENEH U JIETKO BOCIJIAMEHSIOIIMXCS
xunkocreit (JIBX). IIpaBuna paboTsl ¢ KUCIOTaMU U II€JI0YaMU, NIpaBUila UX HEUTpaIu3aluu U
00pabOTKU 0KOTOB. YCTPOHCTBO U MpaBuiia paboThl C BBHITSHKHBIM IKadom. [IpaBuna xpaneHus u
paboThl cO HIENOYHBIMU MeTamaamu. llpaBuia TyIIEHUS BO3TOpaHHM PAa3TUYHOM MPUPOIBI.
[TpaBumna paboTel ¢ IpUOOpPaMu, HAXOAAUIMMHUCS 10 BakyyMoM. [IpaBuia xpaHeHus: u paboTHI ¢
JIBX. IlpaBuia paboThl ¢ XJIOPOPraHUYECKUMH COESAUHEHUSIMH, OPOMOM, OEH30I0M U METAHOJIOM.
[IpaBusa paboThI CO PTYTHIO U MIpaBUia €€ YTHIN3ALUH.

Buasl mocyel, BCnonb3yeMol B XMMHUYECKOH JlabopaTtopun (cTekisiHHas, ¢apdoposas,
ractukoBas). [IpaBuna MbeIThst 1abopaTopHoil mocyasl. Lnudsr (kepH, Mmydra) U UX OCHOBHBIC
pa3mepsl. Haznauenue pa3inuyHON MOCYIbl B XMMHUYECKOH J1abopaTopuu: MPOOMPKH, CTaKaHBbI,
KOJIOB! (KpYTJIOJOHHBIE, MJIOCKOAOHHBIC, I'PyLICBUAHbIC, KOHWYECKHE, Biopia), mepexoHuKH,
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yamky Iletpu, BOpPOHKM (HaJMBHbBIC, HACHITHBIC, KaleJIbHbIC, JEIUTENIbHBIC), (QHUIBTPHI
(crexmnsiHHBIC, (hapPOopoBbIC), XOTOAMIBHUKH, Ae(IerMaToOPhl, XJIOPKaIbIHEBbIE TPYOKH, aJTOHXKH.

Pasnen 3. [lpenesibHbIe YI1€BOIOPOABI

Tema 3.1. Aukanbl. sp’-rubpuausands aroma yrjepoja B ajkaHaxX. M3omepws,
TOMOJIOTHUECKUH psAJ alkaHoB, ero obOmas ¢opmyna u Homenkinatypa MIOITAK. Ilonstue
MIEPBUYHOI0, BTOPUYHOT'0, TPETUUHOIO M YETBEPTUYHOI'O aTOMOB yriepoaa. Pagukansl (ankuisl):
OIIpE/ICIICHUE U HAa3BaHMUSL.

CriocoObl MOMy4YeHHUs! AIKaHOB: U3 HEMPEAETbHBIX YIIEeBOJOPOIOB, TaJOTeHIIPON3BOAHBIX,
aJIbJIETU/I0B, KETOHOB U KapOOHOBBIX KHUCIIOT.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU PaJUKaIbHOIO 3aMELIEHUs (MEXaHU3M PEaKIUH
raJIOTeHUPOBAHUS; CYJIb(OraJoreHUpOBaHUE, CYJIb()OOKHUCICHUE, HHUTPOBAHHE, COOTHOLICHHE
IIPOJYKTOB PEAKIIMH), PEAKIIUU OKHCIEHUS U IETUIPUPOBAHUS.

Tema 3.2. [lukJI0aaKaHbI. Sp>-rUOpHIN3ALMS ATOMA YIJIEPOIa B IMKIOoaIKaHax. Fzomepus,
TOMOJIOTHUECKUH Psi/i IIMKIIOATIKAHOB, ero obmas ¢opmyna u HomeHkiarypa MIOITAK. Ctpoenue
MOJIEKYJ 1 IMKjonponaHa (yrioBoe HampsbkeHue baiiepa, ToHATHE OaHAHOBBIX CBsI3EH) U
IUKJIOTeKcaHa (KOH(pOpMAaIK MOJIEKYJIbl, aKCHaJIbHbIE U SKBATOPHUAJIbHBIC 3aMECTUTEIIH).

CriocoObl  MONyYeHUS IUKIOAIKAHOB: U3 IUKIMYECKUX MPEIIISCTBEHHUKOB (U3
HETpeAETIbHBIX YIJIEBOJIOPOJOB, TaJOT€HIPOU3BOIHBIX, AalbJCTHI0B, KETOHOB M KapOOHOBBIX
KHCJIOT) U allMKIMYECKUX MPEAIIECTBEHHUKOB (BHYTPUMOJIEKYJISIpHas peakuus Bropua, nuponus
coJjiel AMKapOOHOBBIX KUCIOT, peakuus Juiabca-Anbaepa).

XVUMUYECKHE  CBOMCTBAa  IMKJIOAJIKAHOB:  PEAKUUH  PATUKAIBHOTO  3aMEIICHUS
(rasmoreHupoBaHue; CyIb(OraJoreHUPOBaHNUE, CYIb(POOKUCICHHE, HUTPOBAHHE; COOTHOIICHUE
IIPOJAYKTOB PEAKLIMH), PACKPBITUS IIUKIIA, PEAKIIUN OKUCIEHUS U JETUIPUPOBAHUS.

Pasnen 4. HenpeaenabHblIe YriieBog0POIbI

Tema 4.1. AJIKeHbI W AJKAJWEHbL. SP>-TUOPHIM3ALMA aTOMa YIJIEpOJa B alKeHax,
ANIEKTPOHHAsI IPUPOAA U TEOMETPHUsS ABOMHOM CBsi3U. CTPYKTypHas U IPOCTPAHCTBEHHAs U30MEpUs
(umc-Tpanc u E-Z HOMeHKnaTypa), TOMOJIOTMUECKUN PsiJ] QIKEHOB M CONPSDKEHHBIX JHUEHOB, €r0
obmas ¢popmyrna u HomeHknarypa MIOITAK.

CriocoObl TOTy4YeHHUs! aIKEHOB U aJIKaJUCHOB: U3 JIKaHOB, AJIKUHOB (CTEPEOCETICKTHBHOE
BOCCTAHOBJICHHE), CNUPTOB (cuHTe3 OyTramueHa mo Mmerony JleGenema), amKUITaTOTEHUAOB, C
ucnosnb3oBanueM pocopusix wnuaos. [Ipasuna 3aiinesa u ['opmana.

XUMHUECKUE CBOICTBAa alIKEHOB W alIKaJMEHOB: 3JIEKTPO(UIBHOE MPHCOCIUHEHHUE II0
JBOWHOW cBs3M (MexaHu3M peakuuii Adg, nmpaBuio MapKOBHHKOBA M €ro 0OOCHOBAaHHE C TOYKU
3pEeHUsI MEXaHuU3Ma, TaJOreHUPOBAHHE, THAPOTATIOTeHHpOBaHue, rujapatamus; 1,2- u 1.4-
NPUCOCTUHEHNE K JMEHaM), THApaTalys MPOTUB NpaBuiia MapKOBHHUKOBA (THIpOOOpHpOBaHUE-
OKHCIICHUE), paJuKalbHOE MPHUCOSAUHEHHE (MEXaHW3M pPEaKIUuu THIporasoreHnpoBanus Adg,
nepekucHsld 3¢ dextT Xapamia), paguKalIbHOE 3aMelleHHe (AUIHIBHOE TalloTeHHUpPOBAHNUE),
BOCCTaHOBJIEHUE, okucienue (mno [Ipunexaery, no Baruepy).

Tema 4.2. AnKuHBI. Sp-TUOpUAM3ALUS aTOMa yriepoja B aJKUHAX, AJIEKTPOHHAS
IIPUPO/Ia U TEOMETPUS TPOUHOM cBA3U. CTPYKTYypHAst ©U30MEPHsl, TOMOJIOTMYECKUN psiJl aJIKUHOB,
ero obmas popmyna u Homenkiarypa MFOITAK.

CriocoObl ToydeHus] aJKWHOB: M3 KapOHWJIa KalbLus, aJKEHOB, AJKHITaJOT€HUIIOB,
aJIbJIETUJI0B U KETOHOB.

XVUMUYECKHE CBONCTBA aJKWHOB: KHCIOTHBIE CBOMCTBA QIKWUHOB, 3JEKTPO(HUIBLHOE
NPUCOCTUHEHUE IO TPOMHOM CBs3u (MexaHu3M peakuuii Adg, mpaBuio MapKOBHMKOBAa U €TO



000CHOBaHHUE C TOUKH 3PCHUSI MEXaHU3Ma, TAJIOTEHUPOBAHKE, THIPOTaJIOT€HUPOBAaHHUE, THApATALINS
no KyuepoBy, mNOHATHE KETO-€HOJIBHOM TAayTOMEpUHM, TUApaTalusi BUHWIALIETUICHA,
NPUCOCTUHEHNUE JPYTUX DJIEKTPO(WIOB), THApaTalus MpOTHUB MpaBuia MapKOBHHKOBA
(runpoOopHpOBaHUE-OKUCIICHUE), paauKaiabHOe mpucoequHenne (Adr, nepekucHbt 3¢ dexT
Xapaiiia), BOCCTAaHOBJIEHUE, OKUCIICHHE.

Pazjen 5. ApeHbl. Sp>-rubpuau3anys aToMa yriiepoaa B apeHax, 3JIeKTpOHHAs NPUpoIa 1
reOMETpHsl ABOMHBIX CBSI3U OCH30JbHOTO Kosblia. CTPyKTypHast H30MEpHsl, TOMOJIOTUYECKUN PsijL
apeHoB, ero obmias ¢opmyna u Homenknarypa MIOITAK (opto-, mera-, mapa-moJOXKeHHUS;
TpUBUAJIbHbIE Ha3BaHuA). [loHsATHE apOMAaTHUYHOCTH M YCJIOBUS apOMATUYHOCTH (IIPABUIIO
XIOKKes); MOHSTHE O PE30HAHCE.

Metoapl TONy4YeHUs apeHoB: peakuus Biopua-Ourtura, aekapOOKCHIMPOBaHHE
OCH30MHBIX KHCIIOT, PEAKIINH B OOKOBBIX IIETISIX

XUMHUYECKUE CBOWCTBA apeHOB: OKHUCIIEHHE, MEKTPO(UIbHOE 3aMelIeHHE B OCH3EIbHOM
KoJIbLle (MEeXaHU3MBbl peakiuii Sg U 00pa30oBaHUsI COOTBETCTBYIOMIMX AJIEKTPO(QMIBHBIX YacTHII,
HUTPOBAHUE, CyTb(UPOBAHHE, TAJIOTEHUPOBAHNE, ATKWIMPOBAHKE U allmiinpoBanue no @punaento-
Kpadtcy, MeTonsl momydeHuss KapOOKAaTHOHOB, IMOHATHUE O CKEJETHBIX HeperpyrnmupoBKax
KapOoKaTHOHOB). THIIBI 3aMecTHTENEeH B OEH30IbHOM KOJIBLIE U UX OPUEHTUPYIOIIEE BIUSHUE Ha
peakuuu Sg, COIVIACOBAHHAs M HECOIJACOBAHHAs OpHEHTalMsA. Peakiuu rajoreHupoBaHUs B
apoMaTH4ecKoe sIpo U OOKOBYIO Lienb. Peakunu Sg B KOHICHCUPOBAHHBIX apeHaX.

Paznen 6. TI'anorenmpomsBoanble. M3oMepuss M HOMEHKIaTypa (3aMeCTUTENIbHas U
panuKaibHO-(QYHKIIMOHAIbHAS).

Meroabl oy4eHus: TAIOr€HIPOU3BOIHBIX: U3 aJKaHOB (SRr), aIKEHOB, AJIKUHOB, aJIKAIUECHOB
(Adg u Adr), apeHoB (Sg), ciupToB (3aMelIeHNe THAPOKCUIBLHOM TPYIIBI Ha TAJOTeH), ajlbJACTHI0B
Y KETOHOB, KapOOHOBBIX KHCIIOT, COJIEH IMA30HMS, APYTHX TaJOr€HITPOU3BOIHBIX.

XUMHUYECKUE CBOWCTBA TaJOT€HIPOM3BOIHBIX: PEAKUUH HYKICO(UIHHOTO 3aMELICHHS C
pasnuyHbBIME TUNamMu Hykineoduios (O-, S-, N-, H-, C-, P-, Hal-nykneoduinsr). [Ipencranenue o
MeXaHU3Max peakiuil HykjaeopmnbHoro 3amemeHus (Snx1 u Sn2), dakTopsl, BIHMAIOIIME Ha
IIPOTEKAaHNE PEAKIMU 10 TOMY WJIA UHOMY MeXaHu3My. Peakiuu B-31uMuHUpOBaHus (OTIIETIIEHUS)
raJIOTeHIPOM3BOAHBIX, MpaBwia 3aiineBa u ['opMaHa, MpeacTaBICHHE O MEXAaHHW3Max pEaKIUi
snumunupoBanus (E1 u E2), dakropsl, Bausionue Ha NpoTeKaHWE peakLUUy 110 TOMY WIA UHOMY
MeXaHu3My. Peakiun rajJoreHrnpou3BOIHBIX ¢ MeTaulaMu. Peakiiuy HyKJI1eo(pHIbHOTO 3aMEICHHS
raJIOr€HONPON3BOAHBIX APOMATUYECKUX YTIIEBOJIOPOIOB.

Pasnen 7. Kuciiopogocoaep:kamue opranHnyecKue coeInHeHust

Tema 7.1. CiupThl U (eHoJbI. ['oMONOrnYeckuii psii CiupTOB M (PEHOJIOB, UX U30MEpPHUS U
HOMEHKJIaTypa (3aMeCTUTENIbHAS U PaJUKaIbHO-(Q)YHKIIMOHATBHAS, BULIMHAIBHBIE U T€MHUHAIbHbIC
CIIUPTHI).

MeTtoabl MoNy4YeHHs CIHUPTOB U (PEHOJIOB: C MCIOJIB30BAHMEM peakTHBOB [ puHbspa (U3
QJIBJICTU/IOB U KETOHOB, U3 CIIOKHBIX A(HUPOB), PEAKIMSIMU BOCCTAHOBJICHUS (M3 aNbJICTUIPB H
KETOHOB, U3 CIIOKHBIX 3()UPOB), TUApaTaLueii aIkeHoB (110 mpaBuiy MapKOBHUKOBA U IPOTHUB HETO),
TUIPOJIN30M QJIKWITAIOreHU0B. [lodydyeHne BUIMHAJIBHBIX JIUOJIOB M3 aJKEHOB, OKCHPAHOB,
BUIIMHANIBHBIX AuranoreHuoB. llonmydyeHune (eHOIOB THUAPOIU30M apWITAJIOT€HUIOB, COJeH
JMa30HMSI, KyMOJIbHBIM CUHTE30M.

XUMHUYECKUE CBOMCTBA CIIUPTOB U (PEHOJIOB: KMCIOTHBIE U OCHOBHBIE CBOMCTBA; PEAKIIUU C
aneKTpopminaMu  (aTKWIMPOBAHUE, ALWIMPOBAHUE CIHMPTOB, UX PEAKIUH C ajJbJCTHIaMH H
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KETOHAaMH, peakuus BuibsMcoHa moiryueHust npocThiX 3(pUpoB, peakuu Sg B OEH30JIbHOE KOJIBLIO
(GeHOIoB, MoNydyeHHe aleTHICATUIMIOBON KucnoThl nmo Konbbe); peakuumu ¢ Hykieopuiamu
(peakuu c raJoreHoBOAOPOAAMH, CIHMPTaMH, rajoreHugamu Qocdopa u cepsl). Jleruaparanus
cnupToB (npaBuia 3aiiueBa u ['opmana, npencTaBieHre 0 MEXaHU3MaX PEAKIMi STMMUHUPOBAHHS
(E1 u E2)), okucnenue cnuptoB (10 KapOOHWIBHBIX COCIMHEHUH, 1O KapOOHOBBIX KHUCIOT,
OKHCIIMTEIBHOE pacileIieHue BUIMHAIBHBIX MHOTOATOMHBIX CIIMPTOB, OKUCJICHUE ()EHOJIOB).

Tema 7.2. Anbaeruabl 4 KeToHbl. ['oMonoruueckuil psa KapOOHUIBHBIX COCTUHEHUHN, UX
M30MepHsl U HOMEHKJIaTypa.

MeTtoap! NOTy4eHUsT KapOOHHIBHBIX COCIWHEHHH: U3 alKWHOB (THIpATalys MO MpPaBUITY
MapKOBHUKOBA U MPOTUB), U3 TEMUHAIBHBIX AUTAJIOTEHHUIOB, U3 OJIHOATOMHBIX M MHOTOaTOMHBIX
CIHMPTOB, U3 MPOU3BOHBIX AJIBAETHIOB M KETOHOB, U3 POM3BOIHBIX KaPOOHOBBIX KHUCIIOT, HA OCHOBE
alleTOyKCyCHOTO 3¢upa; hopMmunupoBanueMm u amuinupoBanue (mo dpunemo-Kpadtey) apeHos.
[Tonyuyenue o,B-HenpeaenbHBIX AIBJETUAOB U KETOHOB M3 O-TAJIOT€H3aMEIIEHHBIX MPOU3BOIHBIX,
aJIbI0JIBbHO-KPOTOHOBOM KOHACHCALIUEH, THApaTalluel BUHUJIALETUIICHOB.

XUMUYECKHE CBOMCTBA KapOOHUIBHBIX COCTUHEHHI: KUCIOTHBIE CBOMCTBA, KETO-CHOIbHAS
TayTOMEpHs, peakluu HyKineopuisHoro npucoeannenus (¢ O-, S-, N-, H-, C-, Hal-aykneodunamn),
KHUCJIOTHBII M OCHOBHBIM Katanu3 peakiuii Adn, ocHoBanus Uludda, anpaonbHO-KpOTOHOBas
koHneHcanusa. 1, 4-IlpucoennHenne HykiIeopuioB K  o,B-HENpeneNbHbIM  KapOOHMIBHBIM
CoeMHEHUsM. o-["ajJoreHnpoBaHue NpeAeNbHBIX U HEMpeAeTbHBIX KapOOHWIBHBIX COEIMHEHMH,
rajoopMHOE pacuienieHne, alKUINpOBaHue B o-mojoxeHue. Peakus [lepkuHa apomMaTHyecKuX
anpaeru1oB. OKucIIeHNe ¥ BOCCTAHOBJICHUE JIbJICTUI0B U KETOHOB (peakLus cepeOpsHOro 3epKara),
BOCCTAHOBUTEJILHOE aMUHHPOBAHUE.

Tema 7.3. KapOoHoBble KHCI0THI. ['OMONOrHYecKuil psia KapOOKCHUIIBHBIX COCIMHEHUH, MX
M30MepHsl U HOMEHKJIaTypa.

Metoap! monydeHHss KapOOHOBBIX KHCJIOT: HAa OCHOBE PEAaKTUBOB [ puHBspa, peakuusiMu
OKHCJICHUS, TUAPOIU3OM ITPOU3BOIHBIX KAPOOHOBBIX KUCIOT, HA OCHOBE MaJIOHOBOTO 3(upa.

MeTtoap! MoJTyuyeHHUs] MPOU3BOAHBIX TPENENIbHBIX M HENpeAeTbHBIX KapOOHOBBIX KHCIOT:
COJIeH, aHTUPUIOB (IIPOCTHIX, CMEIIAHHBIX, IUKINYECKUX ), TAJIOTeHAHTHIPUIOB, CJIOKHBIX 3()UPOB,
aMHJIOB, HUTPUJIOB, KeTeHOB. [lomyueHue HenpeaeabHbIX KapOOHOBBIX KUCIIOT U3 MPEACIIbHBIX Yepe3
a-rasoreHupoBanue. [lomyyeHne apoMaTHuecKux KapOOHOBBIX KUCIOT OKUCICHHEM OOKOBBIX IIeTIel
apeHoB.

XUMHUYECKUE CBOMCTBAa TMpENEeNbHbIX M HENPEIeNbHBIX KapOOHOBBIX KHCIOT M HX
npou3BoaHbIX: OH- u CH-kucra0THOCTB, peakuun HykiaeoduiabHoro 3amenienus (¢ O-, N-, H-, C-
HyKJIeo(puIamMu), KUCIOTHBIH U OCHOBHBIN KaTanu3 peakiuii Sn. KuciaoTHbie cBoiicTBa MamoHOBOM
KHUCJIOTHl M MAJOHOBOTO 3(hupa, X peakuu ¢ 3JIeKTpoduiaMu. AIETOYKCYCHBII 3¢up u ero
UCTIOJIb30BAHUE B CHHTE3€ KapOOHWIIBHBIX COeIMHEHUH. 0-1 asoreHnpoBaHue KapOOHOBBIX KUCIIOT,
ATKUJIMPOBAHKE U AllMIIMPOBaHKE B o-mojioxkeHue. [lomydyenne N-3aMeIEHHBIX aMHUIOB, CIOXHBIX
3¢upoB U aHTUAPUIOB. Peakium nekapOOKCHINPOBAHUS KUCTIOT.

XUMHUYECKUE CBOMCTBA MPOU3BOAHBIX YTOJbHON KUCIOTHI (PpocreH, kapOoHaThl, KapOamaTsl,
MOYEBHHBI).

Pa3nea 8. Aszorcoaepikaiue opranu4ecKue coeJHHeHHs

Tema 8.1. Hutpocoenmnenusi. CTpoeHue HUTPOTpymIbl, Me3oMepHbI >¢dext; CH-
KHUCJIOTHOCTb B O-TIOJIOKEHUH K HUTPOTPYIIIIE.
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MeTobl NONy4eHHUsT HUTPOCOEINHEHUI: HUTPOBAHUE AJKAHOB M APEHOB, AJIKUIMPOBAHUE
HUTPUTOB, OKHCIIEHUE AMHUHOB.

XUMHUECKUE CBOICTBA HUTPOCOCTUHEHUI: PEaKIIUH € SIEKTPOPHILHBIMU peareHTaMu I10 0.
MOJIOKEHHUIO K HUTPOTpYyIIe (C rajoreHamMu, KapOOHMIbHBIMU COEAWHEHHUSIMU, C aKTUBUPOBAHHON
JBOMHOM CBS3bI0 (peakiust Muxanis)); peakiiui BOCCTAHOBIICHUS (PEareHThl U CIIOCOOBI MOTyYCHUS
Pa3IMYHBIX BOCCTAHOBJIEHHBIX IPOU3BOIHBIX HUTPOTPYIIIIHI).

Tema 8.2. AmMumHbl. CTpoeHHE MOJIEKYJbl aMMHaKa M aMHMHOB; IE€PBUYHBIE, BTOPUYHBIE,
TPETUUYHBIE AMUHBI ¥ UETBEPTHUUYHBIE AaMMOHHUEBBIE COJIM. OCHOBHOCTh AMUHOB U BIIMSIHUE PA3JIUYHbIX
(akTopoB Ha HEE.

MeTonpl TNOJMyYE€HUST aMHHOB: DPEAKIMM BOCCTAHOBJIEHHS HUTPOCOEIMHEHUH, OKCHUMOB,
aMHJIOB; BOCCTAHOBUTEJIIbHOE aMHHUPOBaHHE KapOOHMUJIBHBIX COCAMHEHMIA; MPSAMOE M HEmpsMoe
AIKWINPOBAHUE aMUHOB.

XHUMHUUYECKUE CBOMCTBA AMUHOB: QJIKUIUPOBAHUE, ALWJIMPOBAaHUE, B3aUMOJCHUCTBHUE C
KapOOHUJIbHBIMU COEIMHEHHUSIMU (KUCJIOTHBI M OCHOBHBIA Karanu3 peakiuii Adn, ocHOBaHUS
udda). Hurposuposanue anudarnyeckux (MEPBUYHBIX U BTOPUYHBIX) U APOMATUYECKUX aMUHOB.
[Tonydenue coneil IMa30HUSA U UX XUMUYECKHE CBOMCTBA (PEaKLMU 3aMEHBI AUA30TPYIIIBEI HA ATOMBI
raJIor€HOB, BOAOPOJa, IUAaHOIPYIILY, THAPOKCUIIBHYIO TPYIITY C BBIIAECIEHUEM a30Ta; peakuuu ¢ N-
u C-HykieopmiaMu, peakiys a30COYeTaHus U €€ MEXaHU3M SE).

Tema 8.3. AMuHOKHCI0TBI. CTPOEHHE MOJEKYJ O-aMHUHOKHCIIOT;, MOHSATUE LBUTTEP-UOHA U
M303JIEKTpUYECKON TOUuKH. He3aMeHnMble aMUHOKHUCIIOTBL, UX CTPOEHUE U HOMEHKJIATypa.

MeToap! MoTy4eHus 0-aMHUHOKHUCIIOT: U3 KapOOHOBBIX KHCIIOT (Yepe3 o-raJloTeHUPOBAHUE),
o ["abpunaimo, o IlITpekkepy.

XVUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT: PEaKIHH MO KapOOKCWIBHOW Tpymme (TodydeHue
CIIO)KHBIX 3(UPOB, TaJOrCHAHTUIPUAOB, AaMHUIOB) M 10 AaMHUHOTpynmne (aJIKHIUPOBAHHUE,
alMJIMpOBaHKE, Je3aMUHUpOBaHHe). OOmas cTpaTerusi CHHTE3a MENTUAOB: MOHITHE MENTHIHOU
CBSI3U U cnocob e oOpasoBanusi, C- 1 N-KOHIIBI MOJUMENTUAHON IeNH; 3aIIUTHBIC TPYMIbI IS
aMHHOTPYIIBI (aMUIHBIE W YPETAHOBOI'O THIA) M KAapOOKCHWIIBHOW TpymIibl (CIOKHO3(UPHEIE),
MPUHIUI UX UCTIOJIB30BAHMUS, CIIOCOOBI BBEICHUS U yIAJICHUSI.

Pazgen 9. YraeBoabl. ['omonorndyeckue psapl YrieBOJIOB, MX KIACCH(PHUKAIMA IO YUCITY
YIJIEBOAHBIX OCTAaTKOB, YHCIY aTOMOB YIJIEPOJa, XapakTepy KapOOHWIbHOU rpymmbl. OTKpbITas U
UKINYeckue (mupaHo3Has U (ypaHo3Has) GOpMBI, SIBICHHE MyTapoTalMu. THIBI UKIMYECKOU
CBSI3M aTOMOB, IOJIyalleTajbHas (IVIMKO3MIHAs1) TMAPOKCWIbHAS TPYIIA, ONPEIEICHUE aHOMEPOB,
bopmynst Gumiepa u Xeyopca.

MeTto/1bl IONTy4E€HHS YTIEBOI0OB: METO/IbI HAPAIIMBAHUS U COKPALLEHHSI YIJIEBOJIHOM LIETIH.

XVMHYECKUE CBOMCTBA YIJIEBO/IOB: PEAKIIMU BOCCTAHOBIIEHUS U OKUCIIEHUS (1O aIbAapOBBIX
U aJbJOHOBBIX KHCJIOT, MEpHOJaTHOE OKUCJIEHHME), IMOHITHE BOCCTAHABIMBAIOUIMX U
HEBOCCTAHABJIMBAIOIMX caxapoB. Peakuy ankuanpoBaHus U allWJIMpPOBAHUS YIVIEBOJOB, PEAKIUH C
KapOOHMJIbHBIMH COCTUHEHUSMHU (IOJYyYCHHE TOJIHBIX aleTajieil BULIWHAJIBHBIX THIPOKCHUIBHBIX
rpymni). XapakTepHble OCOOCHHOCTH MOJyaleTaJbHOW THAPOKCHIIBHOW TPYMIbI, MOJBHKHOCTD
aToOMa BOOPOJa T’MAPOKCUIIBHOM TpyMIbl aHoMepHOro neHTpa. Ilomyuenue O- u N-rinuko3unos.

[Ipumeps! aucaxapuaoB (ManbTO3a, JAKTO3a, CaXapo3a) U MOJNCaXapuaoB (LIEJUII0I03a), UX
CTPOEHUE U CBOMCTBA.

Pasznen 10. I'erepounkimyeckne coefMHeHUs. [ OMOJIOrn4ecKre psabl T€TEPOLUKIIOB, UX
HOMEHKJIATypa U apOMaTHYHOCTb.
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CriocoObl TOMYy4YEeHUs MATH- W HIECTUWICHHBIX TeTePOIUKIMYCKUX COCIUHEHUH U3
COOTBETCTBYIOIIUX AUKAPOOHMIBHBIX COCTUHEHUH.

XUMHYECKME CBOMCTBA IIATHWICHHBIX TIE€TEPOLUMKIMYECKHX  COCAUHEHUN: PEaKIUu
AJIEKTPO(UIBHOTO 3aMelIeHHsI (MX PErHOHAINPaBICHHOCTh), BOCCTAHOBICHUS, TPUCOCTUHEHUS K
¢bypany; annnododHOCTh pypaHa U MUPPOJIA; KUCIOTHOCTh TUPPOIIA.

XUMUYECKUE CBOMCTBA IIECTUYICHHBIX TIE€TEPOLUKINYECKUX COEAUHEHUI: peaKkuuu
ANIEKTPO(UIBHOTO 3aMEIICHUsI (MX PErMOHAINPaBICHHOCTDH), HYKJICO(PHIBHOTO 3aMeIleHus (ux
PErMOHANPAaBICHHOCTD); OCHOBHBIE U HYKJICO(UIIbHBIE CBOMCTBA.

Paznen 11. MeToanl OYHCTKH BellleCTB

Tema 11.1. MeToab! 04MCTKH TBEPABIX U KUAKHX BemlecTB. Ileperonka. Ileperonka: Busl
NEeperoHku (mpocrasi, BaKyyMHas, C BOASHBIM IapoOM, a3€0TPOIHAs, PEKTUPHUKAIMA) U UX
MIPUHIIIB; TUITBI TPUMECEH, yIaIsieMbIX C IIOMOIIbIO IEPETOHKH, TIOHATHE MIPEeAroHa U Ky0oBOro
ocTaTka. BUIbl XONOAMIBHUKOB JJIsi TIEPETOHKH, WX BBIOOp; cOOpka mpubopa Ul MeperoHKH;
UCTOJIb30BaHUE A(PIErMaTOPOB, XJIOPKAIBIIMEBBIX TPYOOK, «KUTIEIOK». A3€0TPOITHBIE CMECH U UX
paszeneHue ¢ MoMoIbio neperonku. OcodbeHHoCcTH cOOpKU NMpUOOpa s BAKYYMHOH IEPETOHKH.

Tema 11.2. Ilepexpucranausanus. PuasrpoBanne. Bosronka. Ilepexkpucrannuzanus:
MPUHIUI METO/Ia, IOCIEI0BATEIBHOCTD ONEpaluii sl MPOBEACHUS TIepeKpUCTAIIN3aMU. BriGop
pacTBOPUTENIS, TUIBI NPUMECEH, yAANAEMBIX C NOMOUIbI NEPEKPUCTAIIN3ALNN, UCIOIb30BaHUE
AKTUBHPOBAHHOI'O YIUIS, BIMSHHE CKOPOCTH OXJIAXJECHHS Ha IMPOLECC KPUCTAIM3ALUH, MTOHITHE
«3atrpaBku». OuUIbTpOBaHUE: PA3HOBUIHOCTH UCIOIb3YEMBIX (pUILTPOB (OyMaskHbIC, CTEKIISTHHBIE,
broxuepa), YCTPONCTBO BOJOCTPYHHOTO Hacoca, HE00X0IMMOCTh UCIIOJIb30BaHUs
IIPEIOXPAHUTENBHON CKIITHKH, TIOHATHE MAaTOYHOI'O pacTBOpa. MeTo/bl BBICYIINBAHUS )KUIKOCTEN
(McnoNIb30BaHUE PA3NTMYHBIX OCYIIUTENEH) U TBEPABIX BEIIECTB (YCTPOMCTBO 3KCUKATOPOB).

Bosronka: npuHImn MeToaa u npumepsl. JInogunuzanms.

3.4 TemaTnka ceMMHAPCKHX/IIPAKTHYECKHX U JJA00PATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/npakTHYECKUE 3aHATHS

1. Teoperuyeckue OCHOBBI OpraHMYeckoi xumuu. Kinaccudukaims OpraHn4ecKux CoeInHe-
HUI1, ©30MepHsl, HOMEHKJIATYpa.

2. Teopwust XHMUYECKOTO CTPOCHUS M PEAKIIMOHHAS CTIOCOOHOCTh OPraHNYECKUX COCTUHEHHM.

3. B3zauMHOe BIHSIHHE aTOMOB B MOJIEKYJIaX OPTraHUYECKUX COSAMHEHUN. DIEKTPOHHBIC d(-
(EeKTHI.

4. Anxensl u aueHbl. CTpoeHue ABOMHON CBsI3U. XMMHUUYECKHE CBOMCTBA. Peakiuu 3nekTpo-
(GUIBHOTO U paguKaIbHOTO NpucoeauHeHHsI. CIOCOObI MOy YCHHS.

5. Crpoenue apoMaTUyeCKuX coeAMHEHUH. B3anmMHoe BIMsIHE aTOMOB B MOJIEKYJIaX apoMaTH-

YECKUX COCIMHEHUH. DNEeKTPOPMIBHOE U HYKICO(DHITFHOE 3aMEIIEHUE B ApOMATHYECKOM

pany.

["asioreHONPON3BOIHBIE YTIIEBOIOPOIOB.

Cruptsl u ¢enomnsl. [IpocTeie 3¢upsbl.

8. KapOonoBbie kucnoTsl. CTpOEHUE U PEAKIMOHHAS CITIOCOOHOCTh. XUMHUECKHUE CBOMCTBA U
crioco0b! momyueHus. CnoxxHOAQUPHAST KOHICHCAIIHSL.

9. Awmunsbl. Peakium 11a3oTupoBaHus U a30COYETAHUS

10. Amunokucnotsl. [lentuaHast cBs3b. [lenTuasr u OenKm.

~ o

3.4.2. JlabopaTopHbI€ 3aHATH
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Vkazviearomesa memvi 3anamuii ¢ nepeuyrHem 1ab0pamopHuix pabom.

Tema 2. Texnuka 6e30macHOCTH MpH paboTe B XMMUYECKOH saboparopuu. JlaboparopHas
nocyna
Jlabopamopnas paboma «lIpasuna 6e3onacnocmu npu pabome 6 nabopamopuu odujerl XuMuu.

Dnemenmsl mexHuKu 1aO0PaAmMopHsvix pabomy
Tema 3.1. Ankausl

Jlabopamopnas paboma «Cnocodvl nonyyeHus U XuMUueckKue C8OUCMBA HACLIWYEHHBIX
V2neso00opo00sy

Tema 4.1. AnKeHBI U aIKaIUEHbI
Jlabopamopnas paboma «Cnocobvl nonyuenus u Xumuueckue CE0UCMEd HEHACLIWEHHBIX
V211e8000p0008 (aIKeHbL)»

Tema 4.2. Ankunbl
Jlabopamopnas paboma «Cnocobvl nonyuenus u Xumuueckue CE0UCMEd HEHACLIWEHHBIX
V211e8000p0008 (AIKUHbL) »

Tema 5. Apensl
Jlabopamopnas paboma «ben3on u e2o 2omMono2u»

Tema 7.1. CriupThl U HEHOIBI
Jlabopamopnas paboma « Cnupmul»
Jlabopamopnas paboma « Denonvly

Tema 7.2. Anbaerusibl 1 KETOHBI
Jlabopamopnas paboma « Kapborunvhvie coedunerus»

Tema 7.3. KapOoHOBBIEC KUCTOTHI
Jlabopamopnas paboma « Puzuueckue u Xumuyeckue c80NUCmea HacblueHHbIX KapOOHOBLIX KUCIOM»
Jlabopamopnas paboma «PyHKYUOHATbHBIE NPOU3BOOHBIE KAPOOHOBLIX KUCTIOM )

Tema 8.1. Hutpocoenunenus
Jlabopamopnas paboma «

Tema 8.2. AMUHBI
Jlabopamopnas paboma « AmuHwly
Jlabopamopnas paboma «Peaxyuu 0uazomupo8aHus U azoco4emanusiy

Tema 8.3. AMUHOKHCIIOTBI
Jlabopamopnas paboma « Amunoxuciomol, nenmuobsl, OEIKu.

Tema 9. YraeBoasl
Jlabopamopnas paboma «Yeneo0w1»

Tema 10. I'eTeponukInyecKue coeMHEHUs
Jlabopamopnas paboma «I emepoyuxnuieckue coeOuHeHus»

Tema 11.1. MeTozibl 04MCTKH TBEPABIX U XKUAKUX BelecTB. [leperonka
Jlabopamopnas paboma «IIpocmas nepezonkay
Tema 11.2. Ilepexpucrammsanus. PunbrpoBanue. Bosronka

Jlabopamopnas paboma «llepekpucmaniuzayusy
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4 Y4eOHo-MeTOoqUYeCKOEe M MHPOPMALMOHHOE O0ecneyeHHe
4.1 OcHoBHasl TMTEPATypa

1. 3eixoBa, M. B. Opranunueckast xumusi. [IpocTpaHCTBEHHOE CTPOEHUE OPraHUYECKUX
coenuHeHuH : yueOHoe mocobue / M. B. 3b1koBa, I'. A. XKosobosa, O. ®. Ipuiienosa. —
Tomck : CubI'MY, 2016. — 86 c. — TeKcT : 37eKTpOHHBIM // JIaHb : 3/IeKTPOHHO-
6ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/105887

4.2 JlonoJIHUTEIbHASA JIUTEpaTypa

1. COOpHMK BapHaHTOB WHAMBUIYAJIbHBIX TOMAIIHUX 3aJaHUH 110 OPTraHUYECKON XUMHUH.
q)yHKIII/IOHaHBHOSaMeHIéHHBIe AIUKIIUYCCKHUE OPraHUuICCKHUEC COCIUHCHUA :
yaeonomeroanueckoe nmocooue / T. I1. Epumona, U. E. Edpemosa, P. U. baitaypun, C. B.
Maxkapenko. — Caunkr-IlerepOypr : PI'TIY um. A. U. T'epuena, 2022. — 79 ¢. — ISBN
978-5-8064-3164-7. — Tekcr : 351eKTpoHHBIH // JIaHb : 371eKTPOHHO-0MOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/252398

4.3 JIEKTPOHHBIE 00pa30BaTe/IbHbIC PECypPChI
WuTepHeT-pecypehl BKIIIOYAIOT YYEOHO-METOAMUYECKHE MaTepualbl B 3JIEKTPOHHOM BHJIE,

npeAcTaBlIeHHBIE Ha caiite MocnoauTexa
(https://mospolytech.ru/obuchauschimsya/biblioteka/», a Ttakxke kypc «Opranudeckas

xumusi» https://online.mospolytech.ru/course/view.php?id=11074.

5 MarepunanbHO-TeXHH4YECKOe o0ecrevyeHue

Crnennanu3upoBaHHble yueOHbIe 1abopaTtopuu Kadeapsl «Xumbuorex» ayn. ITK-511, TTK-
433, [1K-411, TIK-526, I1K-528, ocHaIeHs!I:

- IOCKOU ayAUTOPHOU C MEJIOM;

- MYJIbTUMEIUNHON YCTaHOBKOW: COBPEMEHHBIE CpPEICTBA BOCIPOMU3BEICHHUS U
BU3yalIM3allui JII0OOW BHIACO U ayaAno HH(OpMAIUH, TOJyYeHHUs M Tepeladd 3JIeKTPOHHBIX
JOKYMEHTOB, COCTOSIIINE U3: MYJIbTUMEIUHHOTO TPOEKTOPA, aBTOMATU3UPOBAHHOTO MTPOEKIITHOHHOTO
9KpaHa, TEepPCOHANBHOIO KOMIIbIOTepa ¢ wuHTepdeiicamu noaxmoueHus: USB, audio, VGA.
[IpernoaBaTenns UMEET BO3MOXKHOCTH JIETKO YNPABIIATh BCEH CUCTEMOM, YTO MO3BOJSET MPOBOJUTH
JIKIMH U JTabOpaTopHBIE pabOTHl 00yYaromuxcs B y100HOU M TOCTYIHOM /Ui HUX opme

- XMMHYECKOH TOoCyqoW u mpubopamMu s BBIIOJHEHUS JIADOPAaTOPHBIX paboT:
AJIEKTPOHHBIEC AHAJTUTUYECKHE BECHI, BBITSDKHBIC MIKa(bl, BOJOCTPYHHBIE HACOCHI, MarHUTHBIC
MEIIAJIKH C HarpeBOM, JJIEKTPHUECKUE TUTUTKH, CTEKJSIHHAs TEPMOCTOMKas mocyjaa Ha nuidgax,
TOPEJIKM CHUPTOBBIE, TEPMOMETPBI, apPEOMETPhl, ABTOMATHYECKHWE MUIETKHU-I03aTOPBl ¢
HaKOHEYHUKAMHU.
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6 MeTtoauyeckue peKoMeHAalNH

6.1 MeToanueckne peKOMEHIAMH JJIS IPENoJaBaTeJisi 10 OPraHu3anuu 00y4eHHs

Mertoauka mnpenonaBaHus —AUCHMIUIMHBL  «OpraHuueckas XUMHsS» M pean3anusd
KOMIIETEHTHOCTHOTO IOJAXO0Ja B M3JIOKEHMM U BOCIHPHUATHM MaTepuaja I[peaycMaTpuBacT
UCTIOJb30BAHUE CIEAYIOIIUX AaKTUBHBIX M MHTEPAaKTUBHBIX (OPM TMPOBEACHUS TIPYIIIOBBIX,
UHAVBUAYAIbHBIX, a8y IUTOPHBIX U BHEAY JUTOPHBIX 3aHATHIM:

- YTEHUE JIEKIIUH C MCIIOIb30BAaHUEM MHTEPAKTUBHBIX CPENCTB HATISAHOCTH (IIpE3EHTALMH,
BUICOUIBMBI C IEMOHCTPALIMEH XUMHYECKOTO IKCIIEPUMEHTA);

- BBINOJIHEHUE CTYJCHTAaMU WHIMBHIYaJbHBIX CaMOCTOSATENBHBIX paboT u  paboT
71a00paTOPHOTO MPAKTHKYMA.

[TpenycmoTpeHa BO3MOXKHOCTh MCIIOJIB30BaHUS 3JICKTPOHHOTO OOYUYEHHS, TUCTAHIIMOHHBIX
oOpa3oBaTenbHBIX TexHosorui. Bee matepumansl pazmematorcs B C[IO Mockosckoro Ilonutexa
(https://online.mospolytech.ru).

6.2 MeToauyeckue yKazaHus 1 00y4AIOUIUXCS 10 OCBOCHHIO JUCIHUNIMHBI

B mporiecce 00yueHUsT HCTONB3YIOTCS CIEAYIONUE OIEHOYHBIE (DOPMBI CAMOCTOSITEILHOM
paboThI CTYICHTOB, OLICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS YCTIEBAEMOCTH U MPOMEKYTOUYHBIX
aTTeCTaLUM:

1) KOHTpPOJIbHBIE BOIIPOCHI,

2) UHIMBUAYaJIbHBIC 3aJaHUs,

3) MOArOTOBKA M 3aIUTa JTA00OPATOPHBIX padoT,

4) TectoBble 3a/1aHud B cucreme LMS.

[To pesynbpraraM BBIIOJHEHHUS WHAWBHIYAIbHBIX CAMOCTOSITENBHBIX PabOT, MPOBEPSIEMBIX
mpernojaBaTelieM, BBIMOJHEHUS M 3allUThl  BCEX JIAOOpPAaTOPHBIX paboOT, MPOXOKIACHUS
MIPOMEXKYTOUHBIX TECTOB B cucTteMe LMS cTyneHTy BbICTaBisieTCsl 3a4eT (2 ceMecTp) UiiM OTMETKa
3a 9Kk3aMeH (3 cemecTp).

7 DoH/1 OLICHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISA ¥ OLICHUBAHMS Pe3y/1bTATOB 00y4eHHUs!
@DopMa NPOMEKYTOYHOM aTTEeCTALUM: 324€eT

[IpomexxyTouHas aTTecTanys oOydarommxcs B popme 3a4éra MpoOBOIUTCS B [0 pe3ybTaTaM
TEKyILEro KOHTPOJISl YCIEeBaeMOCTH B TeueHHe cemecTtpa. OIlleHKa CTENeHH JOCTHKCHHS
Oo0y4aromMMHUCS  IUIAHUPYEMBIX  pPE3yJbTaTOB  OOyYeHUs 1O  AMCUUIUIMHE  TPOBOIMTCS
npernoiaBaTeNieM, BEAYIIUM 3aHATHS MO AMCLUUIUIMHE METOJOM JKCIEepTHOH oreHku. Ilo uroram
MIPOMEKYTOYHOM aTTeCTAIlMK MO JUCLIUIUINHE BHICTABIISETCS OILICHKA «3aUTCHO» MM «HE3aYTCHOM.

K mpomexxyTo4yHO# aTTecTanuy JOMYyCKAIOTCSl TOJBKO CTYACHTHI, BBIMOJIHUBIIME BCE BUBI
ydeOHOW paboThl, MPEeayCMOTpPEeHHBbIE pabodeil mporpammoii mo aucuuiuinHe «OpraHumueckas
XUMUsD» (KOHTPOJIbHBIE pabOThI, JOMAIIHNE KOHTPOJIbHBIE Pa0OTHI, 3aIMTa JJAOOPATOPHBIX padoT).

®DopMa HTOTOBOH ATTECTALMM: IK3aMEH

Urorosas arrectanus oOyyarommxcs B popMe 3x3aMeHa MPOBOAUTCS M0 SK3aMEHAITMOHHBIM
Ouneram 60 utorooro tecrupoBanHus B CJO. OueHka CTENEeHU NOCTHXKEHUS 00ydaroUIMMHUCS
IUIAHUPYEMBIX PEe3yJIbTaToOB OOyuYeHHs MO JUCLUUIUIMHE MPOBOIUTCS IPENOAAaBATENEM, BEAYIIUM
3aHATHA 110 JUCHUITIIIMHE MCTOJ0M BKCHepTHOﬁ OLICHKU. ITo utoram HpOMe)KYTO‘{HOﬁ aTTeCTaluu 110
AUCHUIUIMHE  BBICTABJIACTCA OHLCHKA «OTJIWYHO», «XOpPOIIO», «YAOBJICTBOPUTCIILHO» WA
«HEYHOBJIETBOPUTEILHOY.
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K uToroBoii arrectranum 10mycKarTCst TOIBKO CTYIEHTHI, BHIIOJIHHUBIINE BCE BUABI YUeOHON
paboThbl, TpPEeayCMOTpPEHHBIE pabodeid mporpaMMoil mo aucuumuinHe «OpraHudeckas XUMUS
(KOHTpOJIbHBIE PA0OTHI, 3aIIKTa Ta0OPaTOPHBIX PadoT).

7.2 IIkaja 1 KpUTEPHUHU OLICHUBAHNS Pe3yJIbTATOB 00y4YeHHS

Ixkana
Onucanune
OLICHUBAHUSA

BrimonHensl Bce BUAbI y4eOHOH pabOThl, MPEAyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTYyZEHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHHM, YMEHHIA, HaBBIKOB
NPUBEJCHHBIM B TaONUIAX [OKa3aTeei, omepupyer NpUOOPETCHHBIMU
3a4TeHO | 3HAHUSMH, YMEHUSMH, HaBbIKAMH, IPUMEHSIET UX B CUTYalUsAX MOBBIIICHHON
cinoxkHoctd. IIpu 3TOoM MOryT OBITH IOMYyIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU aHAIUTHYECKUX ONepaIysiX, NepeHoce 3HaHUH
¥ YMEHH Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIHH.

He BbinonHeH oiuH mwiu 0oJiee BUAOB y4eOHOH paboThl, pelyCMOTPEHHBIX
yueOHbIM Mm1aHoM. CTYZEHT JeMOHCTPHPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
0 YMEHUH, HaBBIKOB IMPHUBEJCHHBIM B TAONUIAX MOKa3aTeJeH, OMyCKaroTCs
© 3RO S Hauurenbibe OLIMOKH, TPOSIBIIICTCSI OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB
0 psiAy MoKa3aTesiei, CTYICHT UCIIBIThIBAET 3HAUUTEIbHbIC 3aTPYIHEHUS TIPH

OINCPHUPOBAHUU 3HAHUAMHA U YMCHUSAMMU IPU UX IICPCHOCC HA HOBBLIC CUTYyallHH.

Ixana
Onucanue
OLICHUBAHHUSA

CTyIeHT AEMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUM, YMEHHI,
HAaBBIKOB TNPUBEIEHHBIM B Ta0NHMIax TIOKa3aTeliel, OMepupyeT
0 MPUOOPETEHHBIMU 3HAHUSIMH, YMCHHSIMH, HaBBIKAMHU, NMPUMEHSET UX B
RO CUTYaIUSAX MOBBIMICHHOW CIOXHOCTU. [Ipr 3TOM MOTYT OBITH JHOMYIIEHBI
HE3HAYUTEJIbHbIE HETOYHOCTH TP MIEPEHOCE 3HAHUM U YMEHHUI Ha HOBBIE,

HCCTAHJAPTHBIC CUTyallluU.

CTy#aeHT JAEeMOHCTpUPYET YacCTUYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HAaBBHIKOB NPUBEIACHHBIM B TaONMIAX IOKa3aTesied, OnepupyeT
nproOpPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, OJJTHAKO HE MOXKET UX
Xoporo MPUMEHSTH B CUTYallUsX TOBBIIIEHHON CI0XKHOCTH. [Ipy 3TOM MOTYT OBITH
JOMYIIEHbl HE3HAUYUTENbHBIE OMIMOKH, HETOYHOCTH, 3aTPYJHEHHUS INPH
AQHAJIMTUYECKUX Ollepalusax, IMEPEeHOCE 3HAHMW W YMEHHMM Ha HOBBIC,
HECTaHJIapTHBIEC CUTYyalUU.

Y nosnerBopurein CTyfaeHT He B TOJTHOM OOBEME IEMOHCTPUPYET COOTBETCTBHE
BHO 3HAaHWW, YMEHUWI, HABBIKOB MPHUBEICHHBIM B Ta0NHIAX IOKa3aTenei,
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OICpUupycT HpI/IO6peT€HHBIMI/I S3HAaHUSMHU, YMCHUSIMU, HABBIKAMHU, OJHAKO
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPU UX MMPUMCHCHUHU B HOBBIX
CUTyaluiaX, HC MOXCT HUX IMPUMCHATH B CUTyalUAX MMOBBIIIICHHOM
CJIOKHOCTH.

CTyaeHT [EeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUU,

yMeHI/If/'I, HAaBbLIKOB NPHUBCACHHLIM B T216.HI/II_IaX HOKaBaTGHCﬁ, AOIIYCKArOTCA

HeynoBneTBopuT | 3HaYMTEIbHBIE OIIMOKM, TPOSBISAETCA OTCYTCTBHE 3HAHWH, YMEHHH,
eJIbHO HaBBIKOB II0 sy IOKa3aTeNeil, CTYAEHT HWCIBITHIBACT 3HAYUTEIbHbIC
3aTpyAHEHUS IPU OTIEPUPOBAHUY 3HAHUSAMH U YMEHUSMH IIPU UX TIEPEHOCE
Ha HOBBIE CUTYallHH.
7.3  OuneHo4Hble cpeacTBa
HaumenoBanue IIpencrasnenue
Ne OICHOYHOTO Kpatkas xapakTepucTHKa OLEHOYHOTO OLIEHOYHOTO CPECTBa
OoC CpeJicTBa CpeacTBa B ®OC
CpenctBo JUTSt CaMOCTOSITEIbHOU
JlomarHsis Kommext nomanraux
NpOpadOTKM M YCBOCHHUS IOJyYEHHBIX
1 |koHTpOIBbHASA paboTa . KOHTPOJIBHBIX Pa0OT 1O
3HAHUH JJIS peleHHs 3a/1a4 ONpeIeIEHHOTO
(IK/P) BapuaHTaM
TUIIA 110 TEME UIIH pa3zieiy
CpelncTBO MpOBEPKH YMEHHHA MPUMEHSTH
KonTponbnas pabota p POBEp Y P KoMruiekT KOHTpOJIbHBIX
2 [OJTyYeHHbIE 3HAHUS IS peIleHHs 3al1ad
(K/P) paboT 1o BapuaHTam
OIpEICIIEHHOT0 THIIA TI0 TEME WIIM  pa3zeny
CpelncTBO KOHTPOJIS YCBOGHHS Y4eOHOTO
(TeopeTHYECKOTro u PaKTUYECKOTO)
MaTepHraia, U3y4YeHHOTO B XO0JI€ MOJTOTOBKH Bomnpocsl o
3amura 1 TPOBEACHUS JAaOOpaTOPHBIX paboOT IO TeMam/pazzenam
3 |mabopaTOpHBIX pabOT [COOTBETCTBYIOIUM  TeMaM  (paszeiiam) JACLIUIUINHBI,
3J1 mucuuIuiiHbl. OpraHn3oBaHO Kak ydeOHoe U3yUYEHHBIM B X0JI€
y
3aHATHE B BUJIE cobecenoBanusi | JabOpaTOPHBIX paboOT
[e/1arOrMyecKoro paboTHUKa c
00y4JarmuMuCs
CpencTBO MPOMEKYTOUHOM OIICHKH CTEIICHU
. TOCTIDKEHHS 00YYaIOIUMHUCS IIaHUPYEMBIX
3auérHas paborta Y Py Komrurext OuneroB st
pe3yabTaTOB OOYYEeHHUs MO TUCHUIUIMHE Ha R
4 (mpomexyTOuHas . W IIMCbMEHHOU 3a4€THON
OCHOBE MHCHMEHHON 3a4€THON paboThHl ¢
atrectanus) (3P) N paboTHI
y4€TOM pe3yJbTaTOB TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH B TEUEHUE CEMECTpa
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CpencTtBo  UTOTOBOM  OLIEHKM  CTEHEHHU

DK3aMeHAI[HOHHAS |[TOCTHKEHUS 00yUYaOIUMUCS TUTAHUPYEMBIX Kommiekt
5 paborta (uTOrOBasi [pe3yNbTATOB OOy4YEHUS MO JUCIUIUIMHE Ha AK3aMEHAIIMOHHBIX
arrectauus) (OP) |ocHOBe NHCHMEHHOM  SK3aMCHAIIMOHHOM OMIIeTOB
paboThI

BaDI/IaHTBI JOMAIITHHUX KOHTPOJIBHBIX Da60T
JlomainHee 3aganue 1. Beegenue. IllpeaeanbHunie yriieBoa0opoabl

!Bce opeanuueckue coeounenus Q0NHCHbL Oblmb HA36aHbL!

1. OnummTe cXxeMaTHYeCcKH U C MOMOIIBIO AJIEKTPOHHON (POPMYJIBI AIEKTPOHHOE CTPOCHUE
aToMoB cienytomux snemMenToB: O, Cl, H, Ne. YkaxuTe 94iciio BaJICHTHBIX 3JICKTPOHOB ATHX aTOMOB.

2. YKaxuTe TUIl THOPUIN3ALIMU BCEX aTOMOB MOJIEKYJIbI IpornieHa. Hapucyiite ero ctpykrypy
C TeOMETpHUEH pacoIOKEeHUsT OpOUTAaIIeH.

3. OO0o3HaubTe »SJEKTPOHHBICE JPGHEKTH 3aMECTUTENCH B CIEAYIOIIUX COSAMHCHUSX:
MPONHOHUTPHII, 3TaHAIIb, 2-TIPOITMHOBAS KUCIIOTA, H3onponuwiaMuH, ¢propoenson, HC(O)-CH=CHoa.

4. Yxaxure (¢ 000CHOBaHHEM), B KaKyl0 CTOPOHY OYyIyT CMELICHBI KHUCIOTHO-OCHOBHBIC
paBHOBECHS [l CIEAYIOINX PEeaKLU:

a) CHsSH + CH3;ONa = CH3SNa + CH;0H

0) NH,CH.COONa + H,0 = *NH3CH2COONa + HO

5. CkollbKO KOH(HTYpallMOHHBIX H30MEpPOB UMeEeT Tekcan-2,3-muon. Hapucyiite (B Buue
npoekuuii duinepa) Bce BO3MOXKHBIE U30MEPHI U HA30BUTE UX MO (R,S)-HOMEHKIAaType. YKaxure,
KaKHe Iapbl CTEPEOU3OMEPOB SIBJISIOTCS SHAHTUOMEPAMHU, KAaKHUE - TUACTEPEOMEpPaMH, a Kakue —
me3odopmamu?

6. Ilomyunte 2,2-mumMeTunOyTaH BOCCTAaHOBJIEHHWEM COOTBETCTBYIOIIETO KapOOHMIBHOTO
coeauHeHus. HamumumTe ypaBHEHHE peakiMu (HPOTOXMMHUYECKOTO XJIOPHUPOBAHUS 3TOrO alKaHa.
Onuiure MEXaHNU3M 3TOM peakLuy.

7. HanumuTe ypaBHEHHUs CIEIYIOIIMX peakuuil: a) 2-6eH3ui-1,3-0yTagueH u 3TUJICH NpU
HarpeBaHuu; 0) MPOAYKT pEakUuu «a» W BONOpOJ Ha HuKene. M3o00pa3uTe paBHOBECHE IBYX
KPECIOBUIHBIX KOH(OpMAIUil IpOIyKTa peakuy «0» 1 MPeACKaKUTE, Kakasi U3 3TUX KOH(popMaun
OyZneT crabuIbHEe.

Jdomaninee 3aganue 2. AJKeHbl. AJKHHBI. ApeHbI

!Bce opeanuueckue coeounenus Q0NHCHbL Oblmb HA36aHbL!

1. HanumuTe ypaBHEHHUS CIEOYIOUMX peakuuid. B ciaydae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKue MoOOYHbIE:

a) KaKue aJKeHbl Noxydarcs npu: 1) B3auMOJEHCTBUM HMHKOBOM IbLIM ¢ 4-u30mnponui-1,2-
JTUXJIOPLUKIIOTEKCaHOM; 2) Aeruapatanuu 1,2-qumeTni-1-nukionenTanona; 3) 1eCTBUM HATPUS B
KHUIKOM amMMmHuake Ha |-peHmn-2-neHTHH (yKakuTe KOH(PHUIypaluio NpOAyKTa peakuun); 4)
B3aUMOJICHCTBHU 3-OpOoM-2-MEeTHIITICHTaHa C TPET-OyTUIaToOM Kaliusl B TPET-OyTHIOBOM CIIUPTE NPU
HarpeBaHuu. B nmocneanem ciyyae 000CHYHTE perHOHANPaBICHHOCTh PEAKLIUY;

0) momyuwure 1o peakuuu Buttura 1-¢pernn-2-0yTeH; HamuIIITe ero PEaKIMIo ¢ HAYKCYCHOM
KHMCJIOTOH U MOCJIEAYIOIINN THIPOIN3 OJyUYEHHOIO MPOIyKTa;

B) B3aUMOJCHCTBUE U30MIPEHA C |-KpaTHBIM U30BITKOM OPOMOBOAOPOAA;

I') TOpPeAJIOKUTE CXEeMy MpeBpalleHus: mnponwieH — 2,3-auMetwi-2-0yteH. Onummre
Mexanm3M (Adg) mepBoit u3 TpeOyromuxcs peakuil U 000CHYWTEe, KaKOW W3 MPOTYKTOB ATOM
peaKIMHu SABJISIETCS OCHOBHBIM, 8 KAKOM — MOOOYHBIM.
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2. HamummuTe ypaBHEHHUS CIEOYIOIMX peakiuid. B cioyuyae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKhe MoOOYHbIE:

a) monmyuyute 3-meTui-1-0ytun u3: 1) 1-6pom-3-metnunlyrana; 2) 3-MeTuiOyTaHas;

0) U3 aleTHIeHa U APYTruX HEOOXOIUMBIX PEareHTOB MOIY4UTE 2,5-TUMEeTHII-3-TeKCHH;

B) peakius 3-TeKCHHa C TPEXKPATHBIM H30BITKOM TMOOpaHa, a 3aTeM C IMEPEKHChI0 BOJIOPOIA;
00BSICHUTE, B YEM 0OCOOEHHOCTh 3TOM PEaKINU;

I') OCYILLECTBUTE NPEBPAILEHUE IPONAHOI —> MIPOIUJIEH.

3. Hanmmute ypaBHEHHUS CIEyIOUIMX peakuuid. B ciaydae oOpa3oBaHMsS HECKOJIBKHX
MPOAYKTOB PEAKIIMU YKaKUTE, KaKhe U3 HUX OCHOBHBIE, a Kakhe MoOOYHbIE:

a) peakuus |-anetwi-3-3TuinbeH301a ¢ aMaIbraMoi IMHKA B COJITHON KUCIIOTE;

0) peakuus Mm-OpOMMETOKCHOEH307la W aUETHIXJOpPHIA B MPHUCYTCTBUU TPHUXJIOpUIA
AJIFOMMHUS,

B) B3aUMOJICHCTBUE TOJyoOJa ¢ mporneHoM B pucyTcTBur HaSOq;

r) peakuus 1-HuTpoHadTanHa ¢ GPOMOM;

1) IONy4YHTe 2-XJ10p-4-HUTPOOCH30MHYIO KUCIOTY U3 OeH301a.

Jdomamnee 3axanue 3. I'anorennponssoanbie. CIUpTHI

!Bce opeanuueckue coeounenust Q0NHCHbL Oblmb HA36aHbL!

1. HanumuTe ypaBHEHHUS CIEOYIOUIMX peakuuid. B cioydae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIMU YKaKUTE, KaKhe U3 HUX OCHOBHBIE, a KaKue MoOOYHbIE:

a) 1) poroxumuueckoe ToIyosa; 2) MoiayyeHue M-0poMOEH30ICYIb(POKUCIOTH U3 OeH301a;
3) w©3 TmpomaHanis  TOdXy4udTe  l-mpomuMH  yepe3  0Opa3oBaHHME ~ COOTBETCTBYIOILETO
JIUTajoreHnpon3BoAHoro; 4) peakuus riauuepuHa (1,2,3-mponaHTpuona) ¢ THOHWIXJIOPHIOM; S)
NoJIy4eHue 2-OpoMIiponaHa o peakuun XyHCAUKKepa.

0) pacrmooKuTe COeANHEHHS B TIOPSIIKE YBEIUYCHUS PEAaKIIHOHHON CIOCOOHOCTH B PEAKIIUAX
Sn2: 2-xnop-2-meTunOyTaH, l-xmopnenrtaH, 2-ilog-2-metmnOyrad. OtBeT obocHyiTe. Hamummre
peakiuu 1-xmoprnenrtana c: 1) cepoBogopoaoMm (1 3kB.); 2) BOXHBIM pacTBOPOM THIPOKCHIA HATPHS;
3) noauaOM Kanusl B allETOHE; 4) 3TUIaTOM HAaTpUs B ATAHOJIE NIPU HAIPEBAaHUU; 5) METAUINYECKUM
HaTPUEM.

B) HaNUIIUTE MPOAYKTHl CIEAYIOUIMX peakuuil; yKaxure, OOOCHYHTe W HAaIUIINTE
MEXaHU3Mbl 00pa30BaHUS OCHOBHBIX M IIOOOYHBIX TNPOJIYKTOB; OOpaTuTe BHHMAaHHE Ha HX
koHpuryparmu. 13 (S)-2-6pomOyTrana nomyuute: 1) (R)-Brop-OyTmnanerar; 2) Brop-Oytuntuo; 3)
2-0yTeH.

2. HamummuTe ypaBHEHHUS CIEOYIOIMX peakiuid. B cioyuyae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a Kakhe MoOOYHbIE:

a) 1) obpabotka 1,4-1u6pom-2-MeTHIIOyTaHa BOJAHBIM PACTBOPOM IIEN0UH; 2) TUApATAU 2-
METHJI-2-TIEHTeHa; 3) BOCCTAaHOBIIEHHE 2-OyTaHallsl UAHOOPTUIAPUAOM HATpHs;, 4) MmoiyuyeHue 2-
MeTHJI-2-0yTaHoJa U3 COOTBETCTBYIOIIETO CJIOXKHOT0 3(HUpa ¢ UCIOIb30BaHUEM peakTuBa [ puHbspa;
5) nonydenue ¢genona u3 6eH3ona; 6) a-uHapTon u3 1-HadhTanuHCYIBPOKUCIOTHL; 7) odydyeHue 1,2-
OyTtanauoia u3 1-0yTeHa 3a olHy CTaJuIoO.

0) CpaBHUTE KHCJIOTHBIE CBOWCTBA CIEIYIONIMX COCIWHEHUWI: IMKIOreKcaHon, 1,2-
IUKJIOTeKCAaHINON,  M-Kpe3oid,  n-HuTpodeHon. Hammmmre  ypaBHeHuss — peakuumit  1,2-
[UKIIOTEKCAaHuoMa C: 1) METaINTMYeCKUM HATpueM; 2) XJIOPAHTHAPUAOM OyTaHOBOWM KHCIIOTHI B
IIPUCYTCTBUM TPUITUIAMMHA; 3) STHIXJIOPUIOMOM (2 9KB.) B IPUCYTCTBUM T'MJIPOKCHIA HATPHUS; )
METaHOJIOM B MPUCYTCTBUHU CEPHOM KUCIOTHL; 6) TpuOpoMuom docdopa.
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B) Hanmmmre ypaBHeHMsI peakLMii 0-Kpe30J1a co CIEIyOIUMH COSAUHEHUSMMU: 1) THAPOKCUL
HATpHUs; 2) METWIMOAN B IPUCYTCTBUM FMAPOKCUAA HATPHUS, 3aTEM - aLlETHIIXJIOPU]] B IPUCYTCTBUU
FeBr3; 3) 6pom; 4) xnmopodopM B IPUCYTCTBUM THAPOKCHIA HATPHSL.

r) 1) nepitogatHoe pacuiemienue 2,3,4-0KTaHTpuoIia; 2) B3auMoeicTre 2,4-neHTaHANOHA
C STHJICHTJIMKOJEeM (2 3KB.) B Kucioil cpene; 3) peakuus 1,3-Oyranaunona ¢ okcunom xpoma(VI) B
MUPUJIIHE.

Jdomamnee 3ananne 4. KapoonuabHble coeHenns. KapOoHoBbIe KHCIO0THI

!Bce opeanuueckue coeounenust Q0NHCHbL Oblmb HA36aHbL!

1. HanumuTe ypaBHEHHUS CIEOYIOUMX peaknuuid. B cioydae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIIMU YKaKUTE, KaKhe U3 HUX OCHOBHBIE, a KaKue MoOOYHbIE:

a) 1) ruapatanus neHrt-2-eH-4-uHa B MPUCYTCTBUH CylibdaTa PTYTH, HAUIIUTE YpaBHEHUE
KETO-€HOJBHOH TayTOMEPUH MPOYKTA; 2) MOIYyYUTe 3-MIEHTaHOH Ha OCHOBE alleTOYKCYCHOTO 3(upa;
3) 030HOJM30M COOTBETCTBYIOIIETO JAveHa mnohyuute cmech (1:1:1) mpomanans, sTaHans u
IJINOKCaNsl; 4) U3 COOTBETCTBYIOILEIO CIHPTA MOJIYYUTE O-TONYWJIOBBIM albAeTU[; 5) MOITY4YUTE
KPOTOHOBBIN aJIbJIETU]l U3 alleTaJIbJIErH/1a; 6) OCYIIECTBUTE IIPEBPALLIEHHE KYMOJI — All€TOH.

0) Pacmonoxute B psAA MO YBEIMYCHHIO PEAKIIMOHHOM CIIOCOOHOCTH B PEAKIMAX
HYKJICO(UIBHOTO MPUCOSANHEHUS: MTPONaHallb, dTaHajb, alleTOH, alleTOQPEHOH (OTBET OOOCHYMTE).
Hanummre ypaBHeHust peakiuii anetodenona: 1) ¢  w-Oytunmamusom; 2) #omodopmHOe
pacumerienue; 3) ¢ TuodeHosom; 4) ¢ OeH3aNbAEIHIOM B MPUCYTCTBUHM HIENOYH; 5) peakius
«cepedpsaHoro 3epKanay. Hanuwume mexanusmol peakyuii 2), 3), 4).

B) Hamummure ypaBHeHus peakuuil 4-metun-2-rekceHans: 1) Junbca-Anpaepa c 2,3-
auMeTtui-1,3-6ytaaneHoM; 2) Muxasis ¢ aeToykCycHbIM 3¢upom; 3) ¢ 3TaHosoM (1u30.) B KHCION
cpexe.

2. HamummuTe ypaBHEHHUS CIEOYIOIMX peakiuid. B cioyuyae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a Kakhe MoOOYHbIE:

a) 1) okucnenue 2-meTWI-3-TeéKCE€Ha AMXPOMATOM Kalusl IPU HAarpeBaHWM; 2) MOJHBIN
THJIPOJIN3 IPOITMOHUTPUIIA B PUCYTCTBHHU LIENOYH; TPOAYKT THAPOIIN3a STEPUPUIIUPYHTE 3TAHOTIOM
B KHCIOH cpene (Hanuwume mexanuzm); 3) peakiuss AUOKcHaa yriaepona ¢ (4-metw-1-
MEHTUI)MarHUHOPOMUIOM U TOCTIeyIoIee NOJKUCIeHue; 4) nodydeHne OCH30MHON KHUCIOTHl U3

TOJyOJa; 5) MOJIydeHHE KPOTOHOBOM KHUCIOTHI M3 MACISHOM KHUCIOTHI, 6) M3 AUATHIMAJOHATa
nosy4yute 1,6-reKcaHAnoBYIO KUCTIOTY.

0) Pacnonmoxxute B psJ MO YBETUYCHUIO CKOPOCTH PEAKIMU C JTAHOJIOM: OyTHIAIEeTar,
YKCYCHYIO  KHCIOTY, TPONHOHWIXJOpUA  (oTBeT  obOocHyire). Hammmure — peakuuu
nponuoHmwIxiopuaa: 1) ¢ aumzonpornunamuHoM (u30.) (Hanuwume mexanusm); TOTyUESHHBIH

NPOAYKT THIPOIU3YHTE; 2) MEI0YHON THAPONIN3; MPOAYKT 0O0paboTaiite OpoMOM B NMPHUCYTCTBUU

KaTaJTUTHYECKUX KOJIMYECTB KpacHOTo ¢ochopa (ranuwume mexanusm), 3) ¢ HaTPHUEBOU COIBIO
areToykcycHoro 3¢gmupa; 4) ¢ #-OyTaHOJIOM B MPUCYTCTBUM MHUPUIUHA; 5) C aleTaTOM HATpUs;
MOJly4eHHBIM MpoayKT oOpabotaiite mguusonpommwiamugom Jnutus (LDA), a 3atem -
Al TUIXJIOPUIIOM.

B) 1) peakuus HUTpUIIA KPOTOHOBOM KHUCIOTHI C OGPOMOBOIOPOJIOM, 3aTE€M — ITOJTHBIM THAPOIIN3
IIOJIyYEHHOT0 IPOAYKTA; 2) INIyTapOBBIM aHTMAPHUI C ATAHTHOJIOM (2 3KB.) B KHCIOW cpene; 3)
peakiys OyTHIIN30IMaHaTa C TPOIAHOIOM.
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JloMallHee 3aJaHue 5. A3oTcoaep:xaliue CoeANHEHUA

!Bce opeanuueckue coeounenust Q0NHCHbL Oblmb HA36aHbL!

Hanwumre ypaBHEHUs ClIeAYIONIMX peakuuil. B cirydae oOpa3oBaHust HECKOIBKUX MPOTYKTOB
peaKIMy yKakuTe, Kakue U3 HUX OCHOBHBIE, a Kakue MoOOYHbIe:

a) U3 BTOpP-OyTHUIIAMHMHA MOJyYUTE 2-HUTPOOYTaH M HAMMIIUTE €ro peakiuu: 1) ¢ IHHKOM B
Bozie B npucyTctBur NH4Cl; 2) ¢ xsmopom B mpucyTcTBUM MENOUH; 3) ¢ 4-HUTPOOEH3aIbIETUIOM B
npucyrctBud NaOH;

0) ocylIecTBUTE MNpPEBpAIICHUE 3-METWILUKIONEHTAHOH — 3-METHUJIMKIONECHTHIIAMUH;
CpaBHUTE 1O OCHOBHOCTH ITMKJIOT€KCHJIAMUH U 4-METOKCHAaHWINH (OTBET OOOCHYMHTE); HAIUIIUTE
peakiuu 4-MeTokcuanuinHa: 1) ¢ xnopuaom 4-metmndenmnauazonus npu pH 5,0; 2) ¢ HuTpuToM
Hatpust U HCl (nanuwume mexanuszm); peakuus MOJYYEHHOTO MPOIYKTa C BOIAHBIM PAaCTBOPOM
xnopuaa meau(l) npu HarpeBanuu; 2) ¢ aueTanbAeruaoM; 3) BOCCTAHOBUTEIIBHOE aMUHUPOBAHHUE
alleTOHA;

B) MOJIyYUTE STHJIAMHUH U3 alleTaMyU/ia, a TaKKe CUHTEe30M ['abpHais U HamuIuTe peakuuu
STHIIaMUHA: 1) ¢ alleTOHOM B KHCIIOHW cpefe; 2) ¢ ITUIOpOMHUIOM; 3) allMInpOBaHUE aHTHUAPUIOM
MAacCJISTHOM KUCIIOTHI;

I') NOJIYYUTE U30JEHIUH U3 3-METUIIIEHTAHOBOM KUCIIOTHI, a Takke cuHTe3oM LlTpekkepa u
HANMIIUTE YPaBHEHUs peakuuil u3ojeinnHa ¢ OEH3UIOBBIM CIIUPTOM B KUCIIOH cpefe, 3aTeM — ¢
MIPONMWIXJIOPUAOM B IMPUCYTCTBUM TPUITWUIAMMHA, 3aT€M — INEJOYHOW TUAPOJIN3 MOIYyYEHHOIO
IIPOJYKTa;

1) IPEATIOKUTE CIIOCO0 MOTYyUYSHHS TPUIIETITHAA H30JIeHIMI(peHnTaTaHUIBAINHA, UCTIONb3YS
MOJIXOASAIINE METO/IbI 3AIIUTHl AaMUHO- U KapOOKCHIIBHON TPYIII AMUHOKHCIIOT.

Jdomamnee 3axanue 6. Yriaesoanl. I'eTeponukanyeckue coelMHEeHUs

!Bce opeanuueckue coedunenus Q0JNHCHbL Obimb HA36aHbL!
1. N3o06pasute KOJILYaTO-IICITHBIE paBHOBECHS (2R,35,4R)-2,3.,4,5-
TEeTParuJApOKCUTICHTAHAIIA.

2. OcymectBute mpeBpameHue: D-rmoko3a — D-apabunoza. Hamummre ypaBHEHUsS
peakimii D-Tioko3bl: a) ¢ pa30aBIeHHOM a30THOW KHMCIOTOW NMpH HarpeBaHUM; 0) ¢ U30BITKOM
alleTOHA B KUCIION Cpesie; B) ¢ 1-IpOomaHoIoM B KUCIION Cpesie; T) ¢ U30BITKOM YKCYCHOT'O aHTHIPHIA
B KUCJIOH cpejie; /1) peakius «cepeOpsHOro 3epKaliay; €) ¢ 4-MeTHIaHUITHHOM.

3. Hanmmmute ypaBHEHHUS CleyIOUMX peakuuid. B cioydae oOpa3oBaHMsS HECKOJIBKHX
MIPOAYKTOB pEaKIUH YKaKUTE, KaKie U3 HUX OCHOBHBIE, a KaKhe MOOOYHBIE: a) U3 THTAPHOM KUCIOTHI
NoJyynuTe THO(EH M HAMUIINTE €ro pPeaKIHI0 C XJIOPAHTUAPUAOM OEH30MHOM KHCIOTHI B
npucytctBud SnCly; 6) HUTpoBaHME NUPPOJA; B) HUTPOBAHME 3-METHINHPHUAMHA; T) peakuus
MUPUJIMHA C AMUJIOM HaTpPHSL.

BapuaHTbl KOHTPOJIBHBIX PaboT
Kontpoabnas pabora 1. Beeaenne. Ilpegenbnbie yriieBoaopoabl

!Bce opeanuueckue coeounenus Q0NHCHbL Oblmb HA36aHbL!

1. O6o3naubTe >NEKTPOHHBIE A(G(HEKTH 3aMECTHTENEH B CICAYIONINX COCTUHEHUSIX:
STUUIUTHIA, BUHWIOCH30J, aUIWiIbHBIA KaTwoH, HuUTpoOyraH, CH>=CH-N(CH3),, 3-xmop-2-
MPOTIEHATb.

2. Vkaxwure (¢ 000CHOBaHHEM), B KaKyl0 CTOPOHY OYIET CMEIICHO KHCIOTHO-OCHOBHOE
paBHOBECHE ISl CIIEAYIOMIEH peaKIInu:

CH3C(O)NH; + NaNH; = CH3C(O)NHNa + NHs.
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3. Hamumure ypaBHEHHsI COOTBETCTBYIOIIMX peakuuii. B ciyuae oOpa3oBaHusi HECKOJIBKUX
MPOAYKTOB PEAKIMU YKaKUTE, KaKhe U3 HUX OCHOBHBIE, a KaKhe MoOOYHbIE:

a) MOJyYUTe 2-METHIOYTaH U3 AJNKHHA;

0) ¢oroxummuueckoe cynbhoxiopupoBaHue 2-meTwiOyTaHa; OOOCHYWTE CTPYKTYpy
OCHOBHOTO TIPOJIYKTa pEaKIUH, HUCXOAS W3 CTAOMIBHOCTH COOTBETCTBYIOIIMX YIJIEPOIHBIX
paaMKaoB;

0) 2-u3omnponui-1,3-0yTaaneH u STUICH NIPH HaTPEBaHUU;

B) MPOJYKT PEaKIUU «0» U BOJOPO] HAa HUKEIE;

I') IOJTHOE OKUCJIeHUE 2-MeTuiI0yTaHa (ypaBHSAHTE ypaBHEHHE PEAKIINN).

KonTtpoJsbHas pa6ora 2. AjKeHbl. AJKHHBI. ApeHbI

!Bce opeanuueckue coeounenus Q0NHCHbL Oblmb HA36aHbL!

Hanwumre ypaBHeHUs ClIeAYIONIMX peakuuil. B cirydae o0pa3oBaHusi HECKOIBKUX MPOTYKTOB
peaKIMy yKakuTe, Kakie U3 HUX OCHOBHBIE, a KaKkue MoOOYHBIe:

a) peakinus 3-MeTHI-2-OyTaHoNla C KOHI[. CEPHOM KHCIOTOW; B3aUMOJEHCTBHE OCHOBHOI'O
IIPOJYKTA C HAAYKCYCHOM KMCIIOTOH C MOCJIEAYIOIIHUM IMIPOJIU30M MOIYYEHHOIO IIPOAYKTa;

0) neruaporanoreHupoBaHue 3-6poM-2-MeTUIITNIEHTaHa B IPUCYTCTBUU TUAPOKCHIA HATPUS B
STHJIOBOM CIIUPTE;

B) JICHCTBUE HATPHs B KUJKOM aMMHaKe Ha 2-METHI-3-TeKCHH (YKaKHUTe KOH(HTypaIuio
IIPOJYKTA pEaKIUn);

T') IPEUIOKUTE CXEMY MOIy4eHUs 2,3-AUMEeTHIOyTaHa U3 POTICHA.

) U3 alleTUICHA U JPYTUX HEOOXOIMMBIX PEareHTOB MOIy4YUTe BUHWIALETHIICH U HAIUIITUTE
€r0 pPeaKlMIoO C BOAOW B IPUCYTCTBUH alleTaTa PTYTH U CEPHOM KUCIIOTHI;

€) AeWCTBUE METAITMYECKOTO HATPHUS Ha CMeCh 3-XJIop-1-TporneHa u XJI0pOeH301a;

K) peakius M-OpOMMETOKCHOEH307la M aleTWIXJIOpUAAa B MPHUCYTCTBUU TPUXJIOPUAA
AJIFOMMHUS,

3) peakuus 1,3-mumernminOeH3071a C BOJHBIM PAacTBOPOM IIepMaHraHaTta Kajus IpU
HarpeBaHuy;

1) MOTy4YHuTe 3-HUTPO-5-0poMOeH30IICyTb(HOKHUCTOTY U3 OeH307a.

KonTposbsHas padora 3. I'anorennpounssoanbie. CIupThI

!Bce opeanuueckue coeounenust Q0NHCHbL Oblmb HA36aHbL!

1. HanumuTe ypaBHEHHUS CIEQYIOUMX peaknuuid. B cioydae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIMU YKaKUTE, KaKhe U3 HUX OCHOBHBIE, a Kakue MoOOYHbIE:

a) MoJryyeHune 2-0poMIiporiaHa 1o peakiuu XyHCIUKKEpa;

(CH3);CO™ + CHyl 20C___
6) (CH3)sCOH

YKaXHUTe U 000CHYITE MEXaHU3M 00pa30BaHUsI OCHOBHOTO U TOOOYHOTO(-bIX ) MIPOTYKTA(-OB)
JTAHHOW peaKluu;

B) BOCCTaHOBJIEHUE 3THJIOBOTO 3(pHpa 2-METUIIIIPONIAHOBOM KUCIOTHI A0 CIIUPTA;

) nosydeHue 3-¢peHus-1-mpomnaHoiaa U3 COOTBETCTBYIOIIETO OKCHpaHa C MCIOIb30BaHUEM
peaktuBa I 'puHbspa;

1) CUHTE3 4-TUAPOKCUTOIYOIA U3 4-METUIIaHWIINHA;

e) peakuus 3-MeTuI-2-0yTaHosa ¢ STUIOPOMHUIOM B MIPUCYTCTBUU ILENOYUH;

) peaKIys pe30plUrHa C TPUOPOMHIOM XKele3a;

3) IOJIyYEHUE alleTaasl METUIATUIKETOHA PEAKLIUEN C 3TUIICHIIIMKOJIEM;
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u) peakuus 1,3-mpomaHauona ¢ METAIMYECKMM HarpueM (2 9KB.), 3aTeM - ¢
XJIOPAHTUAPUIOM OCH30MHOM KUCIOTHI (2 3KB.).

2. Pacronokute COeAMHEHHs B MOPSAKE YMEHBIIECHUS PEAKIMOHHON CIOCOOHOCTH B
peakuiIx HyKJIeo(pUIHLHOT0 3aMeIIeHus 0 MeXaHu3My Sn1: BTop-OyTuiniioan 1, BTOp-0y THIOpOMHUL,
BTOp-OyTmixiopun. OtBer oOocHyiite. M3 BTOp-OyTMiOpomHna NOJIy4YHTE€ HUTPWI — 2-
METHJIOYTaHOBOW KHCIIOTHI.

3. Hanumute ¢opmMyssl MPOMEXYTOUHBIX M KOHEUHBIX BEILIECTB, a TAaKXKE PEAKIMU B

CIIEYIOLLEH CXEME:
S()SH
NaOH NaOH, °  HNO,
A > B >

KouTpoanHasi padora 4. KapooHuabHbIe coeaunenysi. KapooHoBbIe KHCI0ThI

!Bce opeanuueckue coeounenust Q0NHCHbL Oblmb HA36aHbL!

1. HanumuTe ypaBHEHHUS CIEOYIOUIMX peaknuid. B cioydae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIIMU YKaKUTE, KaKhe U3 HUX OCHOBHBIE, a KaKhe MoOOYHbIE:

a) MOJyYUTe METHI(EHUIIKETOH Ha OCHOBE allETOYKCYCHOTO 3(Hpa;

0) ompenenuTe CTPYKTYypy aJKeHa, HPU O30HOJIM3E KOTOPOTO TOJIYYMIM AaleToH |
aleTanbJeTuI;

B) aJIbJI0JIbHAS KOHACHCAIUS 3-MeTUIOyTaHAIS;

T') peaKiusi MacJISTHOTO aJIbJIerH/ia ¢ BTOP-OyTriaMuHOM (130.), a 3aTEM - C BOJOPOIOM;

1) peakuus 4-MeTuI-2-reKCeHaisl C HUTPOMETAaHOM B ITPUCYTCTBUU ILEIOYH;

€) MIEJT0YHOM TUAPOIIN3 alleTaMH/Ia; MPOIYKT THIPOIN3a STEPUPHIHUPYHTE TPONAHOIOM;

) U3 MAJIOHOBOTO 3(¢upa noixyuyure 1,6-reKcanuoBy0 KHCIIOTY;

3) peaKIys aHTUAPUIA KPOTOHOBOM KUCIOTHI C OpOMOBOIOPOIOM (2 IKB.);

M) peaKIys STUIN30LMaHaTa C H-0yTaHOIOM.

2. Pacnonoxute B psiA IO YBEIMYEHUIO CKOPOCTH PEAKLMU C 3TAHOJIOM: XJIOPAHTHIPHU]
OCH30MHOIN KUCIIOTHI, 2-METHIOEH30iHas KUCIOTa, 4-X10pOeH30iHas KUCIoTa (OTBET OOOCHYHTE).
Hanummre peakuuu XjiopaHryapuaa O€H30HHON KUCIOTHL: 1) ¢ ammuakoM (130.); MOJXy4YEeHHBIN
MPOAYKT JErHJIpaTUpyNTe; 2) ¢ HAaTPUEBOI CONBIO alleTUIIAIIETOHA.

3. Hanummre Gopmynbl MPOMEXYTOYHBIX M KOHEUHBIX BEIIECTB, a TAKXKE PEaKIMU U HUX

YCIJIOBHS B CIIEIYIOLIEN CXEME:
[O] SOCl, CeHe
CH';CH:OH > A > B (H( -
AlCl,

KontpoJnHas padora 5. A3oTcoaep:kaniye coeTNHEHUS

!Bce opeanuueckue coeounenust Q0NHCHbL Oblmb HA36aHbL!

1. HanumuTe ypaBHEHHUS CIEOYIOUMX peaknuuid. B ciaydae oOpa3oBaHMS HECKOJIBKHX
MPOAYKTOB PEAKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKue MoOOYHbIE:

a) U3 BTOp-OyTHUIaMUHA TTOIY4UTE 2-HUTPOOYTAaH;

0) peakuus 3TUIaMUHA ¢ IIUHKOM B Boje B npucyTcTBun NH4Cl;

B) peakIysi 2-HUTPOIpoIana ¢ 4-HuTpoOeH3anbaeru oM B npucyrctsun NaOH;

T') IOJYYHUTE dTUIAMUH CUHTe30M ["abpuans;

1) allWJIMPOBAHUE AaHUJIMHA AaHTUAPUIOM MACIISIHON KUCIIOTHI,

€) peaxius U30JIeHIIMHA ¢ OEH3UIIOBBIM CITUPTOM B KUCIIOH cpejie;
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) MOJTydeHHEe JUINEenTHaa (GeHUIaaHWIBAIMHA C HCIIOIB30BaHUEM MOIXOAALINX METOI0B
3aIUThl AMUHO- U KapOOKCUIIBHON TPYTIIT aMUHOKHUCIIOT.

2. CpaBHUTE MO OCHOBHOCTH IIUKIIOTEKCUJIAMHUH U 4-METOKCHAHWINH (OTBET OOOCHYHTE);
HAMUIINTE pPeakiuio 4-MeToKcHaHWwiInHa ¢ HUTpuToM HaTpus M HCl m peaknuio moaydeHHOTro
npoaykra 4-metunanwiviom npu pH 5,0.

3. Hamumute (opmynsl MPOMEKYTOYHBIX M KOHEUHBIX BEIIECTB, a TAKXKE PEAKIMH B

CIIEYIOLLEH CXEMeE:
CH;CHBrCOBr  NH;
NH,CH,COOH —* A —*b

KoHTpoanHas padoTa 6. YriaeBoabl. I'eTeponkanyeckye cCoeIUHEeHU
!Bce opeanuueckue coeounenus 00axcHvl Obims Ha36anvl!

1. M3o0pasute KombyaTo-lenHble paBHOBecHS L-MaHHO3BI M Hamumure €€ ypaBHEHUS
peaxkuuii:

a) ¢ arreroHoM B nipucytctBun HCl;

0) ¢ 1-mponaHoIOM B KHCIION CpeIe;

B) ¢ U30BITKOM MTPOIMOHOBOI'O aHTHIPHUJIA B KHCIION CpeIe;

T') ¢ pa30aBJIeHHON a30THOW KUCIIOTOH.

2. Hanmmmure ypaBHEHUS CIEIYIOIINUX PEAKIIMNA:

a) U3 TUATUIIOBOTO 3(pupa 2-METOKCUTTYTAPOBOM KUCIOTHI MOTYYUTE 3-METOKCUITUPUIUH U
HAMMIIUTE PEAKLUIO €ro OpPOMUPOBAHHUS;

0) auunupoBaHue GpypaHa aHTUAPUIOM MACIISTHON KHCIOTBI;

B) HUTPOBaHHUE NMUPPOJIA U KUCIOTHBIN TUAPOIIN3 NTOIYYEHHOTO IPOAYKTA;

r) GOpMyJIBI MPOMEKYTOUYHBIX U KOHEUHBIX BEIIECTB, a TAKXKE PEAKLIUHU B CIEIYIOLIEH cxeme:

(0]

Me—<
al NaHSO,
2-3TunTHO(EeH - A ~B
AICI,

Bonpocsl k 3ammre 1a00paTtopHbLIX padoT

Memoowbl ouucmru meépovix u HCUOKUX BeUYeCmE:

1. [Teperonka

1.1 Buagel mneperoHku (mpocras, BaKyyMHas, C BOJISHBIM IIapoM, a3eOTpOIIHAsd,
peKTU(dUKALNS) U UX TIPUHIIUTIBL.

1.2. Tumbl npuMecel, yaiasieMbIX C MOMOIIBIO MEPETOHKH, MOHATHE MPEAroHa U KyOOBOTO
ocTaTka.

1.3. Buabl X0JIOAMIEHUKOB JJIsI IEPETOHKH, UX BHIOOP.

1.4. Coopka mpubopa Ui IEPETOHKHU; HCIOIH30BaHUE e(IerMaTOPOB, XJIOPKAIBIIUEBBIX
TPYOOK, «KHUIICIIOK.

1.5. A3zeoTpornHble CMECH U UX pa3/iesieHrue ¢ TOMOIbIO MEPETOHKH.

1.6. Ocobennoctu c6opku mpubopa i BAKYyMHOW MEPEroHKH.

2. llepekpucraninzanus
2.1. Tlpuamun  MeToda,  MOCIEAOBATEIBHOCTh  OMEpaluii Il MPOBEACHUS
MEePEKPUCTAIITA3AIIHH.
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2.2. Boibop pacTBOpHUTENS ISl TPOBEACHUS MEPEKPUCTAITH3AINH.
2.3. Tunsl mpuMeced, yAanseMbIX € IOMOLIBIO INEPEKPUCTAIUIM3ALMM, HCIIOIb30BaHHE

AKTUBUPOBAHHOT'O YTJISA, BJIUAHHUC CKOPOCTU OXJIAKACHHA Ha NPOUCCC KpUCTAJIM3alWHU, MOHATUC
«3aTpaBKm».

3. ®unpTpOBaHKE

3.1. Pa3HOBHIHOCTH UCTIOIB3YEMBIX (GHIIBTPOB (OyMaxkHbIe, CTEKIIIHHBIC, BroxHepa).

3.2. VYcTpoHCTBO  BOJOCTPYWHOTO  Hacoca,  HEOOXOAMMOCTh  HWCIOJB30BaHUS
Hpe,Z[OXpaHI/ITCHBHOﬁ CKIIIHKH, IOHATUC MATOYHOI'O pacTBOpa.

4. MeTo/1bl BBICYIIMBAHUS )KUJIKOCTEH (MCIOIB30BAaHUE PA3IMUHBIX OCYIIUTENEH) U TBEPABIX
BELIECTB (YCTPOICTBO SKCUKATOPOB).

Xumuueckue ceolicmea ankanos u YUKIOAIKaAHOG:
1. Peakuuu pasiuKaabHOTO 3aMEIIECHNUS.
1.1. MexaHu3M peakly raJloreHUpOBaHMsL.

1.2. CynbdoranoreHupoBanue, Cyiab(POOKHCICHHE, HUTPOBAHHUE; COOTHOLICHNUE MPOIYKTOB
9TUX PEaKLUN.

2. Peakuuu oKuCIE€HHS U AETUIPUPOBAHMUSL.
3. Peakuuy pacKpbITHs LIMKJIA UKIOAIKAHOB.

Xumuueckue ceoticmea aikeHos:

1. DnexkTpodunsHOE MPUCOSAMHEHHE IO TBOMHON CBSI3H.

1.1. Mexanusm peakuii Adk.

1.2. ITpaBuio MapKkoBHHKOBa M €r0 00OCHOBAHUE C TOYKU 3PEHUSI MEXaHU3MA.
1.3. Peaknuu ranoreHMpoBaHusl, TUAPOTaIOreHUPOBaHMsL, TUAPATaLIUH.

2. Peakuuu BoccTaHoBieHUs U okucieHus (ro [lpunexaesy, no Baruepy).

Xumuueckue ceoticmea apenos:

1. DnexTpodunpHOE 3amenieHue B OSH3ebHOM KOJIBIIE.

1.1. MexaHu3mbl peakuuii Sg 1 00pa30BaHUsl COOTBETCTBYIOLINX 3EKTPOPUILHBIX YACTHULI.

1.2. Peaknuu HHUTpOBaHUS, CYJIb(QHUPOBAHUS, TaJOTCHUPOBAHUS, AIKWIMPOBAHHUS U
armupoBanus o @puaento-Kpadrey

1.3. Meronbl monyyeHHs KapOOKaTHOHOB, IMOHSATHE O CKEJIETHBIX MEperpymninupoBKax
KapOOKaTHOHOB.

1.4. Tumnel 3amecTuTeneil B 0EH30JbHOM KOJBIIE ¥ X OPUEHTUPYIOIIEE BIMSHUAE HA PEaKIIHH
SE.

1.5. CornacoBaHHasi 1 HECOTJIACOBAHHAS] OPUEHTALIUS.

2. Peaknuu raioreHUPOBAHUS B ADOMATUIECKOE PO U OOKOBYIO IIETIb.

3. Peakuuu okuciIeHUS OOKOBBIX LIETIEH.

Xumuueckue ceoticmea cnupmos u QeHonos:
1. KucnoTHble 1 OCHOBHBIEC CBOMCTBA.

2. Peakuuu criupToB ¢ 3neKTpodunamu.

2.1. AnkunupoBaHue U allUJIMPOBAHUE.
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2.2. Peakuuu ¢ anpaeruaMu U KETOHaAMH.

2.3. Peakuus BuiibsiMcoHa Moy4eHust MPOCTHIX 3(UpOB.
2.4. Peakiuu Sg B 6€H30JIbHOE KOJBIO (DEHOJIOB.

3. Peaknuu ciupToB ¢ HyKJIeo(puIaMu.

3.1. Peakiuu ¢ raloreHoBOIOPOIaMH.

3.2. Peakuuu co cnupramu.

3.3. Peaknuu ¢ ranorenuaamu gochopa u cepsbl.

4. erunparanus CupToB.

4.1. IlpaBuna 3aiinesa u ['opmana.

4.2. [Ipeacrasienue o Mexanu3max peakiuii snumuaupoBanus (E1 u E2).
4.3. OKucCleHHe CIUPTOB.

Xumuueckue c8oucmea KapOOHUTbHBIX COeOUHEHUL:

1. KucnortHele cBOMCTBA.

2. Keto-eHonbHAsI TAyTOMEPHUS.

3. Peakuuu nykneodpunpHoro npucoeauaenus (¢ O-, S-, N-, H-, C-, Hal-nykneodunamu).

3.1. Ilony4yenue ocHoBanuii [ludda.

3.2. Anb101bHO-KPOTOHOBAS! KOHEHCAIHSI.

4. o-l'anoreHupoBaHue TpeAETbHBIX KAapOOHWIBHBIX COCOUHEHUH, TajrohopMHOE
paciiernieHre. 5. Peakuuu BOCCTAHOBIIEHHMS M OKHUCIIEHUS albIETHIOB M KETOHOB (peakuus
«cepeOpsSHOTro 3epKaiay), BOCCTAHOBUTEIILHOE aMHUHHUPOBAaHUE.

Xumuueckue c6oticmea npeodenvbHblx KapOOHOBbIX KUCTIOM U UX NPOUZBOOHDBIX.!

1. OH- u CH-KUCIOTHOCTG.

1.1. KucnotHele cBOICTBa MaJOHOBOM KHUCJIOTBI MU MaJOHOBOTO 3(Upa, UX PEaKIuH C
ANIEKTPO(UITaMHU.

1.2. AleToyKCyCHBIH 3(hUp U €ro UCTIOIB30BaHNE B CHHTE3€ KapOOHMILHBIX COCTUHEHUIA.

2. Peakuuu nykneopunsHoOro 3amemnieHus (¢ O-, N-, H-, C-nykneodunamu).

2.1. KuCOTHBIM U OCHOBHBINM KaTalu3 peakuuid Sn.

2.2. [lonyuyenune N-3aMeIIEHHBIX aMUJIOB, CJIOXKHBIX 3(PUPOB U AHTUAPUIOB.

3. a-I'agorennpoBanre KapOOHOBBIX KUCIIOT.

7.3.2. [IpomexxyTo4Hasi aTTecTaius

Bapuant Ousera Juis nUCbMEHHOM 3a4ETHON paboThI
3auyéTHasg padoTa o AMcHUNInHe «Oprasnyeckas XuMHUsD)

!Bce opeanuueckue coeounenus Q0NHCHbL Oblmb HA36aHbL!

/B ciyuae HecKonbKux npodwcmoe peakyuu yKasxcume OCHO6Hble U noboutvle nDOdVKmbl./

1. CpaBHUTE 110 OCHOBHOCTH (DEHOJIAT HATPUSI, METHIIAT HATPHsL, 4-XJI0p(PEHONIAT HATPHS U 4-
MeTHI(GEHOIAT HaTpusl. Hamummre peakiuio alkuiInpoBaHus OpoMOEH307a METHIIOBBIM CIIUPTOM
no ®punemo-KpadTtcy, a moaydeHHbI OCHOBHOM MPOIYKT aJIKUIIMPOBaHUs 00paboTaiTe XJI0pOM Ha
CBETY.

2. O6o3HaubTe 37eKTpoHHBIE 3(dexTs 3amectureneir B 3,3,3-tpudropnponan-1-ome u
HAMMIIUTE PEAKLHUIO EeTUpaTalluy 3TOr0 COeAMHEHUs. Hanummre peakiuio ruipoOpOMUpPOBAHUS
MOJIyYEHHOTO MPOYKTa AT HIPATAIHH.
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3. [Ipennoxute cxemy nonyudeHust (Z)-2-0yTeHa u3 MporuHa, UCTIONb3YTe (Z)-2-0yTeH amns
1oJtydeHus 4,5-TuMETHWILNKIONeKCEeHa o peakuuu Junbca-Anpaepa U HAIUIIATE PEAKLAI0 ATOrO
LUKJIOAJIKEHA C XJIOPOBOJOPOIOM B PUCYTCTBUU NEPEKUCH aLlETUIIA.

4. Hanmmre peakuuu (pOTOXMMHUYECKOTO XJIOPUPOBAHUS STHIIOCH3051a U €r0 XJIOPHUPOBAHUS
no @®pupnemo-Kpadprcy. OcHoBHOW  mpoaykT  xjopupoBanusi 1o  Dpunpento-Kpadrey
MOCTIeIOBATENbHO CYIb(PUPYHTE, a 3aTEM - OKUCIUTE NIEPMAaHTaHATOM KaJlusl py HarpeBaHuu. s
OCHOBHOTO TPOAYKTa (POTOXUMHYECKOTO XJIOPHPOBAHUS STHUIIOCH30J1a HAIHMIIUTE €r0 PEaKIHio C
METAJUIMYECKUM HaTpUeM U 00paboTaiiTe MoJy4YeHHbIH MPOAYKT HUTPYIOLIEH CMECHIO.

BapuaHT 5K3aMeHaIIMOHHOTO OUiIeTa

DK3AMEHANMOHHLIA OWJIeT

!Bce opeanuueckue coeouneHusl 0JIHCHbL ObiMb HA368aHbL!

/B cnyuae nHeckonbKux npoo0yKmos peakuuy YKajicume 0CHO8Hble U N0OOYHbIE
npooykmot!

1. VI3 aneTuneHa u Jpyrux HEOOXOAMMBIX PEareHTOB MOyYUTe MPONHH M HAIMIINTE PEaKLHUIO €ro
B3aUMOJICCcTBUSL ¢ Bomoil B mpucyTctBuu cynbgara prytu(ll) m cepHoit xucnorel. Hammmmre
peaKIy MOJYYEHHOTO KapOOHMJIBHOTO COEAMHEHUS: a) C THAPOKCHIAMHHOM; 0) aibIojbHAs
KOHJCHCALUSI.

2. VI3 MasioHOBOTO 3(hupa MoIyuynuTe MPOIMAHOBYIO KHCIIOTY, HAUIIUTE €€ peakiuu: 1) sTepuduranuu
MIPOMAHOJIOM; TIOJY4YE€HHBIH NMPOAYKT BOCCTAHOBUTE AITIOMOTHUAPUAOM JIMTHUS; HAMHUIIUTE CHOCOO
MOJYYEeHUsI MPOIYKTa BOCCTAHOBJICHUS U3 COOTBETCTBYIOUIETO KapOOHMIIBHOTO COEAMHEHHS C
HCIIOJIb30BaHUEM peakTuBa [ puHbspa; 2) ¢ THOHWIXJIOPHUIOM; IOJYyUYEHHBIM IPOyKTOM allUIUpPyHTe
2-MeTUATHO(DEH.

3. 13 Oyrana nomyuute 2-HUTPOOYTaH M HAIMILIUTE €r0 PEaKIHIO C STUIOBBIM 3QUpOM O
2-0ytenoBoi kucioThl B npucytcTBuH NaOH. IlomydeHHBIH HPOAYKT MOJABEPTHUTE HO——H
LIEJIOYHOMY THIIPOJIU3Y, 4 3aTEM — BOCCTAHOBUTE LIMHKOM B COJITHOM KHCIIOTE. HO——H

4. M300pa3ute Bce KOJBYATO-IICIIHBIC paBHOBeCHs D-MaHHO3bI (cM. pucyHok) u H—[OH
HamumuTe e€ ypaBHEHMs pEaKUWid: a) ¢ W30BITKOM STHIHOAMIA B IMPHUCYTCTBUU
OCHOBaHHUs; 0) ¢ OCH3WIOBBIM CIIUPTOM B IIPUCYTCTBUH XJIOPOBOIOPOA.




