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1 Ilesiu ¥ 321244 OCBOEHUSA U CIUTJIMHBI

Hesn - obecneunTh MOJIHOE YCBOCHUE TEOPETUUYECKUX OCHOB COBPEMEHHOM OpPraHMYECKOW XMUMHU;
c(OpMHUPOBATh HABBIKM BBIMOJHEHUS JIAOOPATOPHBIX OMNBITOB 110 CHHTE3y U HCCIEAOBAaHHUIO (PU3UKO-
XMMHYECKHX CBOMCTB OPraHMYECKUX COCIUHEHUM.

3agaun:

U3YYUTb OCHOBHBIC IIOJIOKEHUS COBPEMEHHOM TEOPETUYECKOM OPraHMYECKOW XWUMHHM; ITPUHLIAIIBI
KJ1accu(UKALMU OpPraHMYeCKUX COEAMHEHUH; MpaBuiia CUCTEMATUYECKOH, pallMOHAIbHON M TPUBHAIBHOM
HOMEHKJIATYpbl; OCHOBHBIE CIOCOOBI MOJYYEHHS OPraHWYECKMX COCIMHEHMH pa3IM4yHBIX KJIACCOB, MX
¢du3nvecKre U XUMHUECKUE CBOWMCTBA, PACIIPOCTPAHEHUE B IPUPOJE M MPUMEHEHUE; OCHOBHBIC MEXaHU3MBI
OpPraHUYECKUX PEaKIMH, MO3BOJSIIOIME OOBACHATh NMPOTEKAaHHE PEAKLUMH, MpeACKa3blBaTh HAIIPAaBICHUE
peaKIuii U YCJIOBUS UX OCYLIECTBICHHS; METOJbI BBIICICHUS, OYUCTKH M UACHTU(PHUKAIIMA OPraHMYECKUX
COCITMHECHHI;

c(opMHPOBATH YMEHUS COCTABIATH (POPMYJIBI OPraHUYECKUX COSAMHEHHH M0 Ha3BaHUSM M HA3bIBATh
BEIIIECTBA [0 CTPYKTYPHBIM (pOpPMYJIaM COIJIACHO HOMEHKJIAType; ONpeAeisATh MPUHAUIEKHOCTh K KIIaccy
OPraHUYECKUX COCAMHEHUH; NIPUBOJUTH YPABHEHUS COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMH; BBIIOJIHATH
3aJjaud Pa3JIMYHBIX THUIMOB (pacueTHble, Ha TCHETUYECKYK B3aUMOCBS3b, HAa YCTAHOBJIEHHE CTPOCHMUS
OpPTaHUYECKUX COCIMHEHUN, Ha WIACHTU(HUKAIMIO); MOJIb30BaThCd XMMUYECKOH JINTepaTypoil (CrpaBOYHOM,
Hay4YHO-TIEPHOAMYECKON U Jp.); MPOBOAUTH KaYECTBEHHBIC PEAKLMU Ha pa3IMyHble KJIAcChl OPraHMYECKUX
COCIMHEHMM M MX OTAEIBbHBIE IIPEICTABUTENIN; IPOBOAWTH KAYECTBEHHBIM JJIEMEHTHBIM aHAIU3
OpPraHUYECKUX COEIUHEHUH; BBIOMPATh METOJbl BBIJCIEHUS, OYMCTKM M HACHTU(GHUKAIMM OPraHUYECKUX
COEIMHEHM; CPOPMUPOBATh YMEHUE PACIIUPATH KPYr 3HAHUNM HA OCHOBE MaTepuana, IpHUOOpETEHHOro Ha
ayJAMTOPHBIX 3aHATUAX; C(HOPMUPOBATH HABBIKH BHIMIOJIHEHUS JJAOOPAaTOPHBIX ONBITOB.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHocUTes K 6a30Boit yacTtu 010ka [l «Aucuunanabl (MOTyIN)»

[IpepexBusuthl nucuuruiunbl: b1.J[.b.17 @uzuka, b1.J[.5.18 Obwuii ¢uzuyeckuii npakmuxym,
b1.]]1.5.21 Heopeanuueckas xumus

[ToctpexBuzutel  auctmruiabbl:  51./[.5.25  Buvicokomonexynapuvle  coeounenus, b1.J[.5.26
Xumuueckue ocHosbl Ouonoeuveckux npoyeccos, b1.J1.B.29 Xumuueckas mexnonoecus, b1.J]5.30
Cospemennvie memoowl ananusa Hepmu u Hepmenpodykxmos, b1.J1.B.6 Cnexmpanonwii ananus, b1./].B.7
Hegmexumuuecxuti cunmes, b1.J[.B.9 Aunanuz nuwesoco cwvipvs, b1.J].B.12 Xumuueckuii anaius 6
kpumunanucmuxe, bI1.J[.B.D.3.1 Xumuueckas mexnHonocus monauea u yeaiepooOHbIX Mamepuaios,
b1.J[.B.D2.4.2 Opeanuueckue peacenmvl 6 xumuueckom awnanuse, b2.I1.B.I1.1 [Ipakmuka no noayuenuro
NEePBUUHBIX HABLIKOG HAYYHO-UCCIE008AMENbCKOU pabombl

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCHUIINHE

Hpouecc HU3YyYCHUA NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB O6y‘IeHI/I}I

[Inanupyemsle pe3ynbTaThbl
00y4eHus M0 TUCUUILINHE,
Kon n HaumeHoBanue Kon n HaumMeHoBaHuE MHIUKATOPa
. XapaKTEepU3YyIOIIHE JTallbl
(bopMHpyEeMBIX KOMIIETEHIIUH JOCTUKEHHS] KOMIIETEHIIUU
dbopMupoBaHUs
KOMIIETCHIIUI
OIIK-1 Cnocoben OIIK-1-B-1 Cucrematusupyert u 3HaTh:
aHaJIN3UPOBATbh, AQHAIN3UPYET PE3YJIBTAThl XUMHUYECKHUX OCHOBHBIE
MHTEPIPETUPOBATH U AKCIIEPUMEHTOB, HAOIIOCHUH, U3MEPEHH, a | €CTECTBEHHOHAYYHbIE
0000111aTh pe3yabTAThI TaK)Ke€ pe3yJIbTaThl pacYeTOB CBOMCTB 3aKOHBI, UCIIOJIb3yEMBIE JUIS
AKCIIEPUMEHTAJIbHBIX U BEIIECTB U MaTEpUaJIOB 00paboTKH pe3yabTaToB
pacueTHO-TEOPETUUECKUX HKCIEPUMEHTA B 00JIaCTH
paboT XUMHUYECKOM npodeccuoHanbHOM




Kon n HaumeHoBanue

bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyembie pe3yibTaThl

00y4YeHHUs MO TUCIUTUINHE,

XapaKTEePU3YIOIIHE ITAIbI
¢dbopmupoBaHus
KOMIIETEHIN I

HaITpaBJICHHOCTHU

JIeSITEIIbHOCTH
YMeThb: OCYIIECTBIIATH
aHaJIN3 PE3yJIbTaTOB
XUMHYECKUX
AKCIIEPUMEHTOB,
HaOII0ICHUH, U3MEPEHUH, a
TaKXe pe3yJbTaToOB
pacyeToB CBOMCTB BEIICCTB
U MaTepHaJioB

Baanersn:

HaBBIKAMH MCIIOJIb30BaHUS
OCHOBHBIX
(byHIaMEHTaIBHBIX 3aKOHOB
1 TEOPHUH XUMHUHU TSI
WHTEPIIPETAINH
MOJIYYEHHBIX PE3yIbTaTOB

OIIK-2 CnocobeH mpoBOAHUTH
XMMHUYECKHUH IKCTIEPUMEHT C
WCTIOJIb30BaHUEM

COBPEMCHHOI'O 060py,[[0BaHI/I$I,

co0Ir01as1 HOPMBI TEXHUKU
0€30I1aCHOCTH

OIIK-2-B-1 PaGotaer ¢ XUMHYECKHUMHU
BEIIECTBAMH C COOJIIOJJEHMEM HOPM T€XHUKHU
0e30macHOCTH

OIIK-2-B-2 Hcnonb3yeT cylecTByIOIMe 1
pa3palaTbIBa€T HOBbIE METOJIMKH TOJIy4YEHUS
U XapaKTepHu3allly BElIeCTB U MaTepHalloB
JUIsl pelIeHus 3a]1a4 MpoQeccuoHaIbHON
JeSITebHOCTH

3HaTh: NpaBUiia TEXHUKU
0e30macHOCTH MpHu padoTe ¢
XUMHAYECKUMU
BEIIECTBAMH; OCHOBHbBIE
MOJIXO/IBI K CHHTE3Y U
aHaJIM3y BEIIECTB
Pa3INYHON PUPOABL;
BO3MOXXHOCTH H
OTpaHUYEHUS IPUMECHEHUS
(bU3UYECKUX METO/I0B
MCCIICTIOBAHMSI XUMHYECKIX
00BEKTOB

Ymerhb:

IIPOBOJIUTH CHHTE3 BELIECTB
I10 TpeIaraéMon Ui pas-
paboTaHHON METOANKAM;
coOroast HOpMbI TEXHUKU
0€301acHOCTH TPOBOIUTH
KOMIUIEKCHBIN aHaIu3 MO-
JTy4aeMbIX MPOJYKTOB C HC-
M10JIb30BAHNEM COBPEMEH-
HOTro 000pyJ0BaHUS
Baagers:

HaBbIKAMU CHHTE32
BEILIECTB Pa3JIMYHON
IIPUPOIBI; METOI0JIOTUEH
BBIOOpA METOJIOB aHAN3a
CJIO’KHBIX OOBEKTOB;
TEOPETUIECKIMH OCHOBAMH
U TIPAaKTHYECKUMHU
HaBbIKaMU pabOThI HA
CEPUIHOM M CIIO)KHOM
HayYHOM 000pYZOBaHUH




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IUCHUILIAHBI

OO0m1as TpyA0€MKOCTh AUCIUIUIMHBI COCTABISIET 15 3aueTHbIX enuuul (540 akageMUYecKUX 4acoB).

TpynoeMKoCTb,
Bun pabotet aKaJIeMIYECKHUX YaCcOB
5 cemecTp 6 cemecTp BCETO
OO0mas Tpy10éMKOCTh 252 288 540
KonrakTHasi pa6ora: 137,25 2405 377,75
Jlextmu (JI) 68 68 136
[Tpaxtrueckue 3ansatus (I113) 68 68
Jlaboparopusie padoTsl (JIP) 68 102 170
Koncynbranuu 1 1 2
NunuBuayanpHas paboTa 1 MHHOBAIMOHHBIE (POPMBI YIECOHBIX 1 1
3aHSITUN
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,5 0,75
CamocrosiTesibHas padoTa: 114,75 475 162,25
- 8binoiHeHue Kypcogoti pabomsi (KP); +
- CAMON0020MosKa (Npopabomka u no8MopeHue 1eKYUOHHO20
mamepuana u Mmamepuana y4eOHuKo8 u yueOHvlx nocooui),
- H0020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;
- N0020MOBKA K KOJLLOKBUYMAM,
- 10020MOBKA K PYOEIHCHOMY KOHMPO.IIO
Buja nTOoroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Pa3nensl AuCUMIITUHBL, U3y4aeMbIe B 5 ceMecTpe
KommuecTBo yacoB
Ne HaunmenoBanue paszaennos ayAutopras BHEAy/l.
pasnena BCETO pabota
T 13 | P paboTta
BBeneHue B opraHMuecKkyro XUMHIO. 84 22 | - | 42 20
1 TeopeTnueckrue M MPaKTHYECKHE OCHOBHI OpTaHU-
YECKON XUMUHU
2 [IpenenbHble yraeBoAoOpoabl. AJKaHbI 24 6 - 4 14
3 HenpenenpHbie yriieBoJOpOIbI: aJKEHbI, aJIKUHBI, 28 8 - 6 14
AJKaIMEeHbI
4 [{uxnoankanbl 20 6 - - 14
5 ApomaTH4ecKue yriaeBoA0POIbl 26 8 - 4 14
6 ["ajioreHnpon3BoIHbBIE YTIEBOAOPOIOB 24 6 - 4 14
7 CnupThl U HEHOIIBI 26 8 - 4 14
8 ITpocteie 3¢upsl 20 4 - 4 12
Hroro: 252 68 | - | 68 116




Paznenbl nucuuIuivHbl, M3ydyaemsbie B 6 cemecTpe

KoanuectBo yacoB
Ne HanmeHoBaHue pa3aeinoB ayautopHad BHeay/I.
paszena BCETO pabota
T 113 | JIp paborta
9 AJpIeruapl 1 KETOHBI 42 10 8 16 8
10 KapOoHOBBIE KUCIIOTHI M UX TPOU3BOIHBIC 58 14 | 16 | 20 8
11 A30TCoepIKaIe OPraHUuIECKUE COCTMHEHUS 36 8 8 14 6
12 brooprannueckue coeuHEeHUS 54 12 | 16 | 18 8
13 MeTamioopraHMuecKue CoeTMHEHHS 20 6 8 - 6
14 Cepocoiepxalire OpraHn4ecKue COeTMHCHMS 32 6 4 | 16 6
15 I'eTepOLIMKIINYECKUE COEMHEHMUS] 46 12 | 8 | 18 8
Hroro: 288 68 | 68 | 102 50
Bcero: 540 136 | 68 | 170 166

4.2 Cogepxanme pa3iejioB IUCHUNIMHBI

1 BBenenue B OpPraHn4e€CKyr0 XuMnio. TeopeTuquKne OCHOBBI opralmqecxcoﬁ XUMHUH

BBenenue B opranndeckyto xumuto. [Ipenmer u o0bexT Hayku. KpaTtkuii ucropuueckuit ouepk pas-
BUTHUS OpraHuyeckoil xumuu. IlepBbie TeopeTnueckre Bo33peHus (Teopus paauKkaioB, Teopust TUNOB). Teo-
pus CTPOEHUS OpraHNyYecKux coenquHeHuil A.M. byrtiepoBa, JOCTOMHCTBA U HEJOCTaTKHA TEOPUH, HAIIPaBIIe-
HUs pa3BUTUS TeoprH. OCOOEHHOCTH COBPEMEHHOIO 3Tala pa3BUTHS OPraHUYECKOW XUMHUH.

Crnioco0b1 n300paXkeHUs: OPraHMYECKUX MOJIEKYJI M IPOCTPAHCTBEHHBIE MOJENU. XUMHUUYECKHe Gop-
MyJIbl, IPUMEHSEMbIE B OPraHUYECKOW XMMHU (IMIHUPUYECKHUE, OPYTTO-(OPMYJIbI, MTOJIHBIE CTPYKTYPHBIE,
COKpaIlleHHbIE CTPYKTYpHBIE).

OcHoBHbIE ATanbl pabOTHI C OPraHUYECKUM BELIECTBOM (CHHTE3, BBIJCIEHUE U OUUCTKA, OINpeaese-
HUE BaKHEHIINX (PU3MKO-XUMUYECKUX KOHCTAHT, OCHOBBI KAU€CTBEHHOI'0, KOJIMUYECTBEHHOI'0 U CTPYKTYPHO-
ro aHaJIM3a OPraHUYECKUX COCITMHEHUN).

Knaccugukaius opraHn4eckux COeIMHEHUH 10 XapakTepy yIJIEpOAHOIo CKejleTa M npupoze QpyHkK-
LMOHAJIBHOU IPYIIIHIL.

Tunbl XUMHUYECKUX CBA3EH B MOJIEKYJaX OPraHWYECKUX COEAMHEHHI: rerepornoisipHas (3JeKTpoBa-
JIEHTHAs1) © TOMEOMoJIApHas (KoBajeHTHas). MexaHu3Mbl 00pa30BaHMs KOBAJIGHTHOM CBSI3M (KOJUIMTAIUS U
KOOp/AMHAIM), CEMUIIOJSIPHAs CBSI3b. THUIBI XUMHUECKUX CBSA3E€H B MOJIEKYJIaX OpPraHMYECKHX COEAMHEHUM
(c TOukM 3peHHsI IepPEeKPHIBAaHUSI ATOMHBIX OpOUTaNel): G- U TM-CBA3U. | MOpuan3anysa aTOMHBIX OpOUTanei:
cxeMbl (hopMUpOBaHUS sp-, sp* u Sp-ruOpuIHBIX OpOUTAJIel Ha MpUMepe MOJIEKYJl METaHa, 3TUJIEHA U alle-
tuneHa. [IpocTpaHcTBeHHOE pacnofiokeHne THOpUIHBIX opOuTaneil. Bknaasl S- u p-opbutaneit B hopMu-
poBaHUM TUOPUAHBIX opOuTaneit. [TapameTpbl (XapakTepUCTHUKH) KOBAJIEHTHOM CBS3U: AJMHA, SHEPTUS U
MIPOYHOCTh, MOJISPHOCTD, AUMOIBHBIH MOMEHT, MOJSIPU3YEMOCTb, KPAaTHOCTh (TOPSIIOK), TPOCTPAHCTBEHHAS
HaIpaBJIEHHOCTb. MeXMOIEKYJIIIPHBIE B3aUMOCICTBYS B OPTAaHUYECKUX COEAMHEHHUAX: AUIOb-IUIIOJIBHbBIE
B3alMOJICHCTBUS, TUCIIEPCUOHHBIE B3AUMOACUCTBUS, MEXKMOJIEKYJISIPHBIE BOJIOPOIHBIE CBSI3U.

B3anMHoe BusiHHME aTOMOB B MOJIEKYJie. DJIEKTPOHHBIE U MPOCTPaHCTBEHHbIE 3 dexThl. MHIyKTHB-
HBIN 3@ ekt u Me3omepHbie 3P PexTs! (3¢ DeKThI conpsikeHus ). Y caoBUsl BO3HUKHOBEHUs 3 dexToB. 3ame-
CTUTENH, 00JaJatoIKe MOJOKUTEIBHBIM/OTPULIATEIbHBIM HHAYKTUBHBIM U Me30MepHbIM 3 dextamu. Oc-
HOBHBIE 3aKOHOMEPHOCTU M3MEHEHMs CHIIbl 3(h(eKToB 3amecTuTeNneil (BIUSHUE 3apsia U 3JIEKTPOOTpHUIla-
TEIBHOCTU aTOMa, KPaTHOCTHU CBSI3U, PA3BETBIECHHOCTU AJIKMJIBHOW Ipynmsl U T.4.). [IpenensHble pe3oHaHc-
Hble (TpaHUYHBIE) CTPYKTYpbl U Me30hopMyinbl. ['unepkonsioranus. Biusaue 3nekTpoHHBIX 3((eKToB Ha
CBOMCTBA BEILIECTB.

Pearupyromue yacTHIbL: paguKaibl, MIEKTPoPMiIbl U Hykieopuisl, kapoeHsl. Kinaccudpukanuu pe-
aKUMi B OpPraHMYECKOM XHMMHU: 110 XapaKTepy pa3pblBa CBSI3€H U IO MPUPOJAE PEAarMpyrOLIMX YacTHL], IO
HaIpaBJIEHUIO (10 KOHEUHOMY pe3yJIbTaTy, 10 TUIY MpeBpalleHus cydocTpara), Mo MOJIEKYJISIPHOCTH, MO TH-
Iy aKTUBUPOBAHUS.



N3omepus opranmyeckux coenuHeHui. CTPYKTypHash U30MEpPHS: W30MEPHUS YIIEPOAHOTO CKEJETa,
M30MepHsl MOJIOKEHUS (YHKIIMOHATILHOM IPYMIBI, MEKKIIAcCOBasi M30MepHs, Tayromepus. [IpocTpancTBeH-
Has u3omepus (crepeonsomepusi). Kondopmarmonnas (moBopoTHass) uzoMmepHs. «JleconuibHble KO3IbD»,
npoekunu HeiomeHna, koHpopMepsl, KOHGOPMaIlMOHHbBIE TIEPEXO0/Ibl, 3aCJIOHEHHBIE U 3aTOPMOXKEHHbIE KOH-
dbopmaruu, aumu-popma, 2ow-hpopma. ['eomerpruueckas nzomepus (n-Iuacrepeomepusi). Y CIOBUS BOSHHUK-
HOBEHHSI T€OMETPHUUECKUX U30MEPOB. [Juc- u mpanc- Homenkiarypa. (Z)- u (E)- Homenkiarypa. Onruue-
ckas uzomepusa. OnTuueckas akTUBHOCTb. [110cKoIoNsApu30BaHHbIN CBET. Y A€/bHOE BpalleHue. ACUMMET-
pUYecKHil aToMm yriiepoja. XupaibHble U aXUpaIbHbIE MOJEKYJbl. DIEMEHThl CUMMETpUU (LEHTp, IUIOC-
KOCThb U OCb cuMMeTpun). Onrudeckue n3oMepsl. [IpaBoBpalaroniuil v JieBOBpallaOUil S3HAHTUOMEPHI.
Panemar. CriocoObl n300paskeHUsI SHAHTUOMEPOB (TPEXMEpHBbIE KIMHOBUIHBIC MPOEKIMH, JBYXMEpPHBIE
npoekionHsie Gopmynsl Oumepa). D, L — cucrema o6o3HaueHUsT KOHOUTYPALUU XUPATHHBIX MOJEKYI
(otHOCHTEeNBHAS KOHUTYparus). R, S — cucrema 0003Ha4YeHHS KOHPUTYpAIIMH XUPATBHBIX MOJIEKYJ (a0co-
moTHas KoHpurypanus). OnpeneneHue crapuMHCTBA 3aMecTuteneid. CoeMHEHUs ¢ IBYMs Pa3HBIMH XH-
pPAIBHBIMH LIEHTPaMH. DHAHTUOMEPBI, G-IUACTEPEOMEPBL, IpUMpo-3HAHTUOMEPHI, mpeo-3HaHTHOMEPBI. Co-
€IMHEHUS C ABYMS OJMHOKOBBIMH XUPAJIbHBIMU LIEHTpaMU. Me3o-coeuHeHusi. MeToabl pa3ieneHus cMecen
HSHAHTUOMEPOB (MEXaHWYECKHH, XUMHUYECKUH, OMOXMMUYECKHH, XpoMaTorpadudeckuii). XupaibHOCTb U
OuoI0ruYecKast aTUBHOCTbD.

Kucnorno-ocnoBubsie Teopuu. Teopus Appenuyca. KucioTHocTh M OCHOBHOCTH 1o bpéHcTemy-
Jloypu. Kucnotst bpéucrena (OH-, SH-, NH-, CH-kucnotst). @akTopsl, BIUSIONINE Ha CUITY KUCIOT BpéH-
crena. OcHoBanusi bpéucrena (N-, m- G-ocHOBaHUs, aHUOHBI). DaKTOPHI, BAUSAIOLIME HA CHJIy OCHOBAHUMI
bpéncrena. KucnotHocts u ocHoBHOCTh 1o JIbtoucy. IIpumepbl KHUCIOTHO-OCHOBHBIX B3aUMOJICHCTBUIL.
N-, m-, G-KOMIUIEKCHI (KapOokaTtnoHsbl). Teopus KeCTKUX U MATKUX KuciaoT u ocHoBaHuii (JKMKO). ITpusn-
uun [Tupcona.

2 IlpenenbHble YII€BOAOPOAbI

Anxkanbl. ['omonornueckuit pan. Panukanel B psiny ankaHoB. [loHsiTHE O MEpBUYHOM, BTOPUYHOM,
TPETHUYHOM, YETBEPTUYHOM aToMax yriaepoaa. M3omepus (CTpyKTypHasi U MPOCTPAHCTBEHHAs) © HOMEHKJIa-
Typa (cucremarnyeckas U paunoHanbHas). Haxoxnenue B npupoe. CriocoObl nostyueHus (TuIporeHu3arnus
yris, cuate3 @uiepa-Tporiia, THAPUPOBaHUE aKEHOB M aJKWHOB, BOCCTAHOBIICHUE TaJIOr€HAKaHOB, pe-
akuus Bropua, cunre3 Konnbe, cocod [[roma, runmponn3 peakTuBoB ['punbsipa, BoccTaHOBIEHHE KapOo-
HWIBHBIX coequHEeHM). Pu3nyecKkrue CBONCTBA (arperaTHoe COCTOSIHHE, LIBET, 3arax, pacCTBOPUMOCTh B pa3-
JMYHBIX PACTBOPHUTENSAX, 3aKOHOMEPHOCTH M3MEHEHUS TEMIIEPATYPHBIX XapaKTEPUCTHK B TOMOJIOTHIECKOM
psily, CpaBHEHHE TEMIIEPaTypHBIX KOHCTAHT H-AJIKAHOB U M30aJKAaHOB C OJJMHAKOBBIM YUCIOM YIJIEPOAHBIX
aTOMOB, IUIOTHOCTH). CTpoeHHEe alkaHOB (THOpHAMIIA3Us YIAEpOaHbIX aromoB, ocooeHHoctn C-C u C-H
CBsi3ell), MPUYMHBI XUMUUECKOW CTaOMIBHOCTH alKaHOB. XMMHUYECKHE CBOMCTBAa aJIKaHOB (TraJlor€HUpPOBa-
HUe, )kuaKodazHoe u napodasHoe HUTPOBAHUE, CYIh(HOXJIOPUPOBAHUE, CYIH(OOKUCICHUE, MMOJTHOE U He-
MIOJTHOE OKHUCIIeHUE). MexaHu3M peakiuil pagukaibHOro 3amereHus (Sg), crepeoxumusi npouecca. Tepmo-
TIM3 aJKaHOB: MMHUPOJH3, KPEKHUHT, ACTHIPUPOBAHUE, ACTHIPOIUKIN3ANNS, apoMaTu3anus. VIoHHbIe peakiuu
aJIKAHOB: M30MEepH3allMsl, HUITPOBAHUE U rajoreHupoBanue no tuny Sg. IIpuMeHeHHe OTAeIbHBIX MpeacTa-
BUTEJICH aJIKaHOB.

3 HenpenesbHbIe YIJIeBOA0POABI

Anxkensl. ['omonoruueckuii psn. Homenknatypa, BUabl H30MepHUH (CTPYKTYpHAst U IPOCTPAaHCTBEH-
Has). Pagukansl B psaay ankeHoB. CocoObI MoMydeHus (KpeKHUHT He()TenpOayKTOB, JETHAPUPOBAHHIE allKa-
HOB, peaKIUH SIMMHUHUPOBAHUS, THIpUPOBaHUE aTKUHOB). Ousnueckue cBoiicTBa. OCOOEHHOCTH CTPOEHUS
aKeHOB. XMMHUYECKHE CBOMCTBA ajKeHOB. Peakimu snekrpoduiisHOro npucoeannenus (Adg) Ha mpumepe
rajorerupoBanus (OpOMHUpPOBAHUS U XJIOPUPOBAHUS), THAPOTraloreHUpoBaHus. Mexanusm peakuuii Adg.
IIpaBmiio MapkoBHukoBa. Ctepeoxumus mpoueccoB. Peakuum ruaparanuy, OKCUMEPKYPHUPOBAHMSI-
JIeMEpKYpUpPOBaHUs, THAPOOOpUpoBaHus. Peakinu pagukanbHoro npucoenuaenus (Adg) Ha mpuMepe B3au-
MOJICUCTBHS ¢ OpPOMOBOJIOPOZIOM, IEPEKUCHBIH dPQekT Xapaiia, peakuy auMIBHOTO 3amMenieHus (Sg).
Msirkoe u ri1y00KO€ OKHCJIEHHE aJKEHOB: KaTaIMTUYECKOE OKHCIEHUE KUCIOPOJAOM BO3yXa, SIOKCUAUPO-
BaHUe, rMJIpokcuirpoBanue (o Baruepy u Kpure), crepeoxumust npoiiecca ruipOKCUIMPOBAHUS, TITyOOKOE
NeCTPYKTUBHOE OKMCIIEHHE, 030HOIM3, Bakep-npouecc, ruapodopmunupoBanue. [lonnmepusanus ankeHOB



Ha IIpuUMeEpe 3TUJIEHA U NnponwieHa. Buasl nonmuMmepusanuu, yciaoBus npoueccos. [IpumeHeHne oTaenbHbIX
MpECTaBUTENEH aJTKEHOB.

Anxunsl. Homenknarypa, uzomepus. [lonyuenue anerunieHa (kapOUIHBINA CIOCO0, KPEKUHT METaHA)
U €ro roMoJoroB (AETUAPOTaIOreHUPOBAHUE BUIIMHAIBHBIX U T€MUHAIBHBIX JAUTAJIOr€HAIKaHOB, Jerajaore-
HUPOBAaHUE TETparajoreHaakaHoB, peakuus Momuua, peakuus PaBopckoro). @usnyeckue cpoiicrBa. Oco-
OCHHOCTH CTpOEHUSI. XMMUYECKHE CBOICTBa alnKuHOB. [ uapupoBanue (cux- U aumu-nipucoguHenue). Peax-
UK ANIEKTpoPuIbHOTrO mpucoeanHeHus (Adg) Ha mpuMepe TalOreHHPOBAHHS, THAPOTaJOreHUPOBAHUSL.
[Tpumepsl peakumii Adg, MpOTEKaONMIKX MPOTUB MpaBuia MapkoBuukoBa. ['uaparanus mo Kydaeposy. Ilpa-
BUJIO DiibTekoBa. Peakiuu HykieoduabHoro npucoeautnenus (Ady), peakiiui BUHUIMPOBaHUS. MeXaHU3M
Ady. IpucoennHeHne aTKUHOB K aJIbJCTHIaM U KeTOHAM (aJIKHHOJIbHBIN cuHTe3). KUCIOTHBIC CBOMCTRA all-
KMHOB C TEPMUHAJIBHON TPOWHOM CBSA3bIO (B3aMMOJEHCTBUE C HATPUEM, aMUJIOM HaTpus, C COJSIMU OJHOBA-
JICHTHOM MeJM ¥ aMMHAYHBIM PAacTBOPOM THAPOKCHIA cepebpa, peakius DaBopckoro, peakius Mommya).
OxucieHne aIKMHOB B MATKUX U JKECTKUX YCIOBHSIX, 030HOJIU3, ropeHue. M3omepusanus ankuHoB. Onuro-
Mepuzanus. [IpumeHnenne oTaenbHbIX MPEACTABUTENEH ATKMHOB.

Anxanuensl. Knmaccudukanus. [IpeacraButenu: ajieH, TMBUHII, U30IIPeH. M30Mepus CONpsiKEHHBIX
mueHoB: (S)-mpanc- u (S)-yuc- (mpancouonas u yucouonas) xonpopmauuu, (2Z,42)-, (2Z,AE)-, (2E,AE)-
reomerpuueckue uzomepsl. [lomyuenne (croco6 Jlebenepa, kKaraauTUYECKOE JETHAPUPOBAHHIE ATKAHOB, Jie-
ruapaTanus JUoJIoB, JETUIPOraJoreHupOBaHre BUIIMHAIBHBIX AUTalIOreHAKaHOB, U3 alKUHOB). CTpoeHHe
CONPSDKEHHBIX alKaaueHoB. Peakuuu snekTpodmibHoro npucoenuHenus (Adg) K CONpsHKEHHBIM TUCHAM Ha
IpUMepe rajoreHUpoBaHUs U ruaporanorenupoBanus. 1,2- u 1,4-npucoenunenue. TepMoauHAMUUECKUN U
KMHETUYECKUN KOHTpOJIb peakuuid. OKHCIEHUE AUEHOB C CONPSIKEHHBIMU U M30JMPOBAHHBIMU JIBOMHBIMU
CBA3SIMU B MATKHX U KECTKUX YCJIOBMSX, 030HOJN3. BoccTaHOBIEHUE CONPSIKEHHBIX TUEHOB. J[MEHOBBIN
cunte3 (peakust Junbca-Anpaepa). [lomumepusanust ankaaueHOB C CONPSHKEHHBIMU JIBOWHBIMU CBSI3SIMHU.
Hatypanbubiii kaydyk: XuMH4YecKas mpupona (yuc-moiauu3onpeH), (pusnueckue CBOIMCTBA, BYJIKaHU3AIUS.
Cunternyeckne Kaydyku (OyTaaueHOBBINA, OyTaJneH-CTUPOIbHBIN, OyTaaueH-HUTPHIbHBIN, H30MPEHOBBIH,
XJIOPONPEHOBBII). OOIaCTH NIPUMEHEHHSI KAyIyKOB.

4 IIukjaoaaKaHbl

Knaccudukarus (1o yncirty aToMoB yriepoja B IIUKIIE, IT0 YUCITY IIMKIOB B MOJIEKYJIE), HOMEHKIIATY-
pa, CTpyKTypHasi ¥ TeomMeTprueckas nzomepus. lloaydenne nukionponana, MUKI00yTaHa, UKIONEHTaHA U
UKJIOreKcana. [IpupoaHpie HCTOYHUKN HA()TEHOB. Y CTONYMBOCTh HMKIMYECKUX CHUCTEM. YTIIOBOE Hampsi-
KCHHE, TOPCHOHHOE HamlpspKeHUe, TpaHCaHHYIsIpHOE HampspkeHne. CTpoeHune mukinonponana. Kondopma-
UM [UKI00yTaHa U nukioneHTaHa. KoHpopmanuu nukiorekcana. JHepreTuyeckas auarpamma KoHdop-
MAallMOHHBIX NEPEXOJ0B MUKIIOICKCaHa. AKkcHuanbHBIE U OKBATOPHAJIBHBIC CBA3H. XUMHYEeCKHE CBOICTBa
IUKJIONPONaHa U IHUKI00yTaHa B CPABHEHUH C aJKaHAMU M aJIKeHaMH. XMMHUYECKHE CBOWCTBA IIUKJIOreKca-
Ha B CPaBHEHUU C H-TEKCAHOM, F'€KCEHOM-1 1 OEH30JI0M.

5 ApomaTnueckue yriieBoaopoabl

Kputepun apomMaTHuHOCTH: XMMUUYECKUH, CTPYKTYpHBIH, pe3oHaHCHbIN. [IpaBuno Xrokkens. Ctpoe-
Hue OeH3oia. BapuaHTsl M300paxeHnss MOJIEKyNbl OeH30ia (McToprudeckue GopMyIlbl, COBpEMEHHbIE MPei-
craBienust). Kmaccudukanus (mo uucity 6€H30JbHBIX Si7IEP) M HOMEHKIaTypa apeHoB. [lonyuenue 6en3ona
(mpupoHBIE UCTOYHUKH, TPUMEPU3ALMs alleTUIICHA, LIEI0YHOE IIJIaBICHUE HAaTPUEBBIX COJIEH apoMaTH4e-
CKUX KHCJIOT, TUAPOJIE3METUIMPOBAHUE TOJIyOJa) U €ro roMosoros (peakuus Bropua-®durrtunra, peakuus
Opunena-Kpasrca-I'ycraBcoHa, BOCCTaHOBIEHHE apoMaTHUECKUX KeTOHOB 1o KinemmeHnceny m Kuxnepy-
Bonbdy u np.). ®uznueckue cBoicTBa. XUMUYECKHE CBOMCTBA. MEXaHM3M peakIuy Sg Ha MMPUMEPE XIOPH-
POBaHUs, HUTPOBAHUS U Cylb(pupoBaHus 6eH30/1a. ATKWIMPOBaHUE OeH30J1a rajloreHaKaHaMH, aJIKeHaMH U
cnupraMu. OcoOEHHOCTH MPOTEKaHMs pPeaKlMU aJTKUIMPOBaHUA. XJIOpMeTHInpoBanue no bnany. Auumnu-
poBanue OeH3ona. Aumnupytomue arentsl. opmunuposanue no I'arrepmany-Koxy. Biusnue 3amectute-
JIeil Ha PeaKIMOHHYIO CIOCOOHOCTh MPOU3BOIHBIX OEH30J1a U OPUEHTALUIO ATEKTPOPUIBHON YaCTUIIBI B pe-
akiusx Sg. Opuentantsl | u 1l pona. CornacoBanHast 1 HeCOTJIaCOBaHHAsi OpUEHTALUs B AW- U TOJIM3aMe-
IIEHHBIX apeHax. [[porro3 mpeobiiagaromux mpoaykToB. bpoMupoBanue Toiryona B yelnoBuiIX Sgu Sg. Me-
XaHU3MBbI peakuuii. Peakiuu OeH301a ¢ HapyIIeHHeM apOMaTHYHOCTH: TUIpUpOBaHKe, XjaopupoBanue (hv),
KaTAINTUYECKOE OKHUCIEHHE A0 MaJEMHOBOTO aHTUAPHUAA, 030HOIM3. OKucieHne ankuindens3onos. [lomyue-
HHE€ U CBOMCTBa cthposa. [losydeHre u OCHOBHBIE XMMUYECKHE CBOMCTBA MOIUIUKINYECKUX apoMaTH4e-
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CKHX YTJIEBOJOPOJIOB C M30JMPOBAHHBIMUA OCH30JIBHBIMH siipaMu (Ha mpuMepe Oudenunna, nudeHnMeTaHa
u TpudeHuamerana). [lomydeHne U OCHOBHBIE XMMHYECKHE CBOWCTBA MOJIMIUKIMYECKIX apOMAaTHYCCKUX
YIII€BOAOPOAOB C KOHACHCUPOBAHHBIMHU OCH30JBHBIMH ApaMu (Ha MpuMepe HadTaluHa, aHTpaleHa u Qe-
HaHTpeHa). Peaknuu HykI€o(pUILHOTO 3aMEIIEHUs B apOMaTHYECKOM psany SNAr. MexaHu3M npHucoenHe-
HUSA-OTILEIUICHUS («AKTUBHPOBAHHUE apoMaTUyecKoe HykKJIeo(uapbHOe 3amerieHne»). Mexanus3M OTIIerie-
HUS-TIPUCOSTUHEHUS («APHHOBBIA MEXaAHH3M).

6 I'ajiIoreHNnpPoOU3BOIHBbIE YII€BOA0POI0B

Knaccudukanuu ranoreHrnpou3BOIHBIX YTIEBOAOPOAOB (IO MPHUPOJAE TajoreHa, Mo MpUPOJE paiu-
Kaja, 0 4ucily aroMmoB rajgoreHa). HomeHkmarypa (cucremaTudeckasi, TpUBHAJbHAs, paJAUKaJIbHO-
¢dbynkuonanbHas). CrnocoObl MOTYYeHHsI TaIOreHyTJIEBOI0OPOIOB: U3 AJIKAHOB, AJIKEHOB, aTKUHOB, aPEHOB,
CIIUPTOB, AIBJETUAOB U KETOHOB, KApOOHOBBIX KHCIOT. DU3nuecKkue CBOWCTBA rajoreHaikanoB. CpaBHEHHE
PEaKIMOHHON CIOCOOHOCTH (PTOP-, XJIOP-, OpOM- U HOAMPOU3BOAHBIX YIIEBOAOPOAOB. PeakiioHHbIe LIEeH-
Tphl. IIpOorHo3 XxumMu4eckux CBOWCTB. | OMONMTHYECKHE pEaKIUU TajJOreHaJKaHOB. bUMOIEKYISIpHOE HYK-
neoduabHOE 3amenieHue. Mexanu3M peakuuu Sy2. Crepeoxumus Sy2. DakTophl, 0J1aronpusTCTBYIONINE
MPOTEKAHUIO peakluu Mo MexaHusmy Sy2 (mpupona cyOcrtpara, Hykieoduaa, rajloreHa, pacTBOPUTEND).
MonomorekysipHoe HykJIeohuapHoe 3amenieHue. MexanusMm peakiuu Syl. Ctepeoxumus Syl. DakTopsl,
OJIArONPHUATCTBYIONINE MPOTEKAHWIO peakiuu 1Mo Mexanusmy Syl (mpupona cyocrpara, Hykieodhuia, rajio-
reHa, pacTBOpUTENb). bumonekynsapHoe anuMuHupoBanue E2 kak peakuusi, KOHKypupyromas ¢ Sy2. Mexa-
Hu3M E2. Monomonekynsipaoe snumuHupoBanne El kak peakims, KoHKypupytomas ¢ Syl. Mexanmsm El.
[TeperpynnupoBku B Sy1 u E1. Peakimonnas cnocoOHOCTh amnui- U OeH3uiraioreHu1oB. [Ipumepsr peak-
i Sy. MexaHu3M U cTepeoxuMus. PeakiimonHas ciocoOHOCTh BUHWII- U apuiranorenuaoB. [Ipumepsr pe-
akuu Sy Ar u Sg (U1 apUITaIOreHUIIOB).

7 CuupThl M (peHO0IbI

Knaccugukanum cnupToB (110 NpUpoJie paguKaa, o YUCIy THAPOKCUIIBHBIX TPYII, B 3aBUCUMOCTH
THUIIA YTJIEPOAHOIO aTOMa, C KOTOPbIM CBsi3aHa rujapokcurpymnmna). Homenknarypa (cucremaruueckas, pajgu-
KaJbHO-(YHKLMOHANbHAsA, KapOuHoabHast). CriocoObl NOIYYEHUsI OJHOATOMHBIX CIIUPTOB: I'MJIPOJIU3 Tajio-
TEHIPOU3BOIHBIX YIIIEBOJOPOIOB, THIpaTalllis aJIKEHOB, OKUCIEHHE aJIKaHOB, BOCCTAHOBJIEHUE KApOOHUIIb-
HBIX COEIMHEHUH, THAPOKCUMEPKYPHUPOBAHUE AJIKEHOB, I'MJIPOOOPHUPOBAHUE-OKUCICHUE, B3auMo/JeicTBIe
KapOOHUJIbHBIX COEMHEHUM ¢ peakTuBaMu [ puHbsipa. YacTHbIE CIIOCOOBI MOTYYEHHUSI METaHOJa (U3 CUHTE3-
rasa) u sTaHona (CnupToBoe OpoxeHue yrieBoaoB). duznyeckue cBoiicTBa ciuptoB. CTpoeHue. Peaknon-
Hbl€ LEeHTpbl. [IpOrHO3 XMMHUYECKHX CBOMCTB. XMMHUYECKHE CBOMCTBA OJHOATOMHBIX CIUPTOB: KMCJIOTHO-
OCHOBHBIE CBOMCTBA, HYKJIEOPHUIBFHOE 3aMeIleHUe THAPOKCHIIBHONW IpyMIibl (Peakluu ¢ rajJoreHOBOJOPO/I-
HBIMH KHCJIOTaMH, TajloreHuaaMu (pocdopa u THOHWIXIOPHIOM), POJIb TO3HIIATOB B Sy THIPOKCUTPYIIIIHI,
AIKWINPOBAHUE, C-atmnupoBanue (3TepuduKanus, peakiul ¢ aHTUpUIaMU U TaJoreHaHTUIpUIaMu
KapOOHOBBIX KHCIIOT), O-anuinpoBaHue (peakluy MEepBUYHBIX CHUPTOB C HEOPraHUYECKUMH KHUCIOTaMHu),
aeruaparanus (MeXMOJEKYIIpHas U BHYTPUMOJIEKYJIApHasi), OKUCICHUE MEPBUYHBIX, BTOPUYHBIX U Tpe-
TUYHBIX COUPTOB. MHOroaromMusle cnupthl. [lomyyeHne 3TUIEHITIMKONSA U TiuiepuHa. duznyeckue cBOM-
cTBa. KMCIIOTHBIE U OCHOBHBIE CBOMCTBA MOJIMOJIOB B CPABHEHMM C OJHOATOMHBIMHU cniupTaMu. [lerunpara-
uus. Oxkucnenue. KauecTBeHHas peakiusi HA MHOTOaTOMHBIE CIIUPTBI. ApoMaTuueckue cnupthl. [lonyuenue
0eH3UII0BOTO U B-heHUIITUIOBOro crupra. Pu3znyeckrne 1 XUMHUYECKUE CBOICTBA Ha IpuMepe OEH3UI0BOTO
cnupra. [IpuMeHeHne 0JHOaTOMHBIX CIIUPTOB, OJIUOJIOB, APOMATUUECKUX CITUPTOB.

Knaccugukanus dpenonos. Homenknarypa. Ilpupoausie nctounuku. Ilonydenue onHoaToMHbIX ¢e-
HOJIOB: LIEJIOYHOE IUIABJIEHUE COJIEH apOMaTHYECKHUX CYJb(OKHUCIOT, U3 TajJoreHapeHOB, KYMOJIbHBIN CIO-
co0, pasnoxenue coneil auazonus. dOusznueckue cpoiicTBa ¢GeHonoB. CtpoeHue. PeaklimOHHbBIE LEHTPBHI.
[IporHo3 XxuMHUYECKHX CBOMCTB. XMMHUECKHE CBOMCTBA (DEHOJIOB: KUCIOTHBIE CBOIMCTBA B CPABHEHHH C OJI-
HOATOMHBIMU crniupTamu, O-ankuinupoBaHue, O-allMIUpOBaHHE, HYKJICO(QHIbHOE 3aMelleHue (HeHOIbHOMH
TUIPOKCHIIBHOM IpyNIbl (Ha MpUMepe MUKPUHOBOM KHUCIOTHI, B-HadTona, pe3opiuHa), peakluy o apoma-
TUYECKOMY KoJiblly (OpoMupoBaHUEe, HUTpOBaHHE, cylbhupoBanue, C-aqKuIupoBaHUE, TUAPOKCUMETHIIN-
poBanue, C-anmnMpoBaHHe, HUTPO3UPOBAHUE), OKUCIEHUE U BOCCTAHOBJIEHHE, KAUECTBEHHAs peaklys Ha
dbenompHBI THAPOKCUI ¢ xyopuaom xkenesa (l11). [lpumenenue ¢enona, Kpe3oynoB, OHO-, ABYX- U TPEX-
aTOMHBIX (DEHOJIOB.



8 IIpocToie 3¢upsbl

Knaccugukanus. Homenkiatypa (cucreMaTnueckasi, paaukaibHO-(pyHKIHOHaIbHAas). CrocoObl mo-
Jy4eHUSs: IPUCOEIUHEHUE CIIUPTOB U (PEHOJIOB K aJIKeHaM U aJIKUHaM, CUHTe3 BunbsiMcoHa (anKuiupoBaHue
CIIUPTOB U (PEHOJIOB TAIOT€HAIKAHAMHE ), MEKMOJICKYJISIpHAs IeTHApaTalys cupToB. OU3HUECKUE CBOICTBA
npocthix 3¢upoB. CtpoeHue. Peakimonnsie 1eHTPHl. [I[pOrHO3 XUMHUYECKMX CBOMCTB. XMMUYECKHUE CBOM-
CTBa MPOCTBIX 3(UPOB: OCHOBHBIE CBOICTBAa M HYKJICO(MMIBHOCTb, AIMJIONIU3, O-TAJIOTEHHUPOBAHUE, aBTO-
OKHUCJICHUE; peakuuu Sg U NEeperpymnmnupoBKa B 3aMellIeHHbIe GEHOIBI (V11 apOMAaTUYECKUX MPOCTHIX dPu-
poB). ILlukmuueckue mpocteie 3gupsl. [lomyyenne sTuneHokcuna (M3 ITHICHA) U €ro CBOMCTBa (peakluu ¢
pacKpbITUEM dMOKCUIHOTO 1KKIIa). [IpakTHyeckoe 3HaUEHUE.

9 Ajdbaeruabl 1 KETOHBI

Knaccugukanus, HoMeHKIaTypa (CUCTeMaTHYeCcKasi, pallioHalbHasi, TpuBUaibHast). [lomyyenue anp-
JETU/IOB: OKHCJICHHUE AJIKAHOB U AJIKEHOB, THAPO(YOPMUIMPOBAHUE AJIKEHOB, OKHCICHUE M KaTaJIUTUYECKOE
JEeTUIPUPOBAHKE NTEPBUYHBIX CIIUPTOB, OKCOCHHTE3, TUApaTalus aleTH/IeHa, TUPOJIU3 KapOOHOBBIX KUCIIOT
Y VX KaJbIMEBBIX MM OAPUEBBIX COJEH, THUAPOIIN3 TEMUHAIBHBIX TUTAJIOTCHIIPON3BOIHBIX, BOCCTAHOBIICHHUE
(GYHKLIMOHAJIBHBIX MPOU3BOAHBIX KAPOOHOBBIX KUCIOT. [loyuyeHre KEeTOHOB: 030HOJIN3 aJKEHOB, T'MJpaTa-
11l AJIKUHOB, OKHCJIEHHE BTOPUYHBIX CHUPTOB, MMIPOJIU3 TEMUHAIBHBIX AUTAJIOr€HIIPOU3BOIHBIX, IUPOJIU3
KapOOHOBBIX KHCJIOT M MX KaJbLMEBBIX WM OApUEBBIX COJIEH, KETOHHOE pacCIleIUIEHUE aleTOyKCYCHOTO
s¢upa, B3aMMOJCHCTBHAE XJIOPAHTUAPUIOB KAPOOHOBBIX KHCIOT C KaJAMUHOPTaHUYECKUMHU COCTUHEHUSMHU,
IIPUCOEIUHEHNE peaKkTHBa ['pUHBApa K HUTpUIIAM, KYMOJbHBIH crioco® moiydeHus aneroHa. dusnueckue
CBOWCTBA aJbJACTHIIOB U KETOHOB. CTpoeHHE KapOOHWIBbHOW Tpymibl. Peakimonnsie neHTpsl. [Ipornos xu-
MHUYECKUX CBONCTB. CpaBHEHHE pEaKIMOHHON COCOOHOCTH aJIbJIETHA0B U KETOHOB. XMMHUYECKHE CBOICTBA
aJIBJICTU/IOB M KETOHOB. Peakinn HyKI€o(OUIBHOTO MPUCOSAUHEHHS 110 KapOOHMIIBHOW TPYIIE: peaKkiuu ¢

- O-conepsxammu Hykjiaeodunamu (BoJOM U CIUPTAMU);

- S- cozepkamuMu HykJieo(huiaMu (THOJIAMH U TUAPOCYIIb(OUTOM HATPHS);

- N-conepxamumu HykiaeopunaMu (aMMHUAKOM, aMUHAMHM, THAPA3UHOM, (GEHUITHIPA3UHOM, CEMU-
KapOa3ua0M, THIPOKCUIIAMUHOM);

- C-cogepxxamMu HykjaeopuiaMu (IMaHOBOJIOPOJHON KHCIOTOM, MarHUHOPraHWYECKUMU COE/IU-
HEHUSIMU);

- Hal-conepsamumu Hykiaeodpunamu (meHraxiaopuaom docdopa).

Mexanusm peakiuit Ady.

OxucneHue anpAeruoB U KeTOHOB. OKUCIIEHUE albAETHIOB CIA0bIMU OKUCIIUTENSMU: PEaKTUBOM
Tonnenca, ¢enuHroBON KUAKOCTHIO, THApokcuaoM meau (l1). ABTookucinenue anbaerugoB. OKuCICHUE
KETOHOB CHWJIbHBIMU okuciauTensiMu. [IpaBuno IlomoBa. Peakuus baiiepa-Bunnurepa (okucieHne KeTOHOB
MEPOKCUIHBIMU COEIMHEHSIMU B CIOXHBIE 3Qupbl). BoccTaHOBIEHNE allbIerHI0B U KETOHOB: BOJAOPOJOM B
MOMEHT BBIJICJIEHUS, BOCCTAHOBJICHUE aJFOMOTHAPHIOM JINTHUS, OOPTUAPUIOM HATPHsI, BOCCTAHOBUTEIHHOE
aMUHHUPOBaHUE, KaTaIUTUYECKOE THJIpUpOBaHuE, BoccTaHoBieHHe o Kinemmenceny u Kimknepy-Bonbdy.
Peaxnus Tumenko. Peakuus Kanaunuapo. ['anodopmuas peakius (nmpoda JInbena).

Kero-eHonbHast TayToMepuss KapOOHWIbHBIX coeauHeHuil. CH-kuciaoTHOCTh.  ANbAOIBHO-
KpOTOHOBAs KoHjeHcanus. KoHieHcanus anpJeruioB ¢ aHTUAPUAAMU KapOOHOBBIX KHUCIOT (peakuus Ilep-
KHMHA), KoHJeHcauus ¢ cuibHbIMU CH-kucnoramu (peakius Kuésenarens), nmpucoeiuHeHue WIHIOB (oc-
¢opa (peakuus Butrura).

[[BeTHBIE peakMy Ha albJETUbl U KETOHBI (C (YKCHHCEPHUCTOM KUCIOTOU, mpobda Jleramns). Onu-
romepu3zanus GopMaibAeruia u aneraibIerua.

Henacoliennsle anpaerunpl 1 ketoHbl. Knaccugukanusa. CrnocoObl MoydeHus: KpOTOHOBAas KOH-
JICHCAllMsl, OKMCIIEHUE HEHACBILIEHHBIX crupToB. [lonmydyeHne akposienHa aeruapaTanueil riyiepuHa B Ipu-
CYTCTBUHU TUIpOCYIb(haTa Kanus U KaTAIUTUYECKUM OKHCIeHHeM MpomnuieHa. CTpoeHrne HEeHACHIIEHHbIX
aJIbJIETU/I0B M KETOHOB C CONMPSKEHHBIMH CBA3SIMU. XMMHUYECKHE CBOMCTBA O, [3-HEHACHIIIIEHHBIX aJIb/IETHJIOB
U KeTOHOB: 1,2-mpucoenuHenue (mpsMoe mpucoeauHenue), 1,4-nmpucoeruHeHne >IeKTPOPUIBHBIX U HYK-
Ne0(pUIIBHBIX peareHToB (CONPSKEHHOE MPUCOEIMHEHNUE), MIATKOE U JECTPYKTUBHOE OKHCIIEHUE, BOCCTAHOB-
JICHHUE aJIFOMOTUAPUIOM JIUTHA U OOPTUIPUAOM HATPHUs, BOJOPOJOM B MOMEHT BBIJIEICHUS, KATATUTUYECKOE
THIPUPOBAHUE.
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10 Kap6oHoBbI€e KHCJIOTHI M UX POU3BOJAHBIE

Knaccugukanum xkapOOHOBBIX KHCIOT (IO MPUPOAE pajauKaja, M0 YUCIy KapOOKCHUIIBHBIX TPYIIIL,
o0o6mennas knaccudukanus). HomeHnkmarypa (cuctemaTudeckas, paldoHaibHasi, TpuBUaiabHast ). CriocoObl
IIOJIYYEHUS NPeoenbHblX MOHOKAPOOHOBLIX KUCIOM: OKUCIIEHUE aJKaHOB, aJKEHOB, AJIKUHOB, CIIUPTOB, allb-
JIETUJIOB M KETOHOB, TUJPOJIN3 T€MUHAIbHBIX TPUTAJIOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB, KapOOKCHUIMPOBa-
HUe peakTHBa [ puHBApa, THAPOKAPOOHMWIMPOBAHUE AJTKEHOB W AJIKMHOB, KApOOHWIMPOBAHHE CIIUPTOB, Ia-
10OpMHOE paCLIEIUIEHHE METHJIKETOHOB, THAPOJIU3 IMPOU3BOJIHBIX KapOOHOBBIX KHCIOT. Dusnyeckue
CBOMCTBa KapOOHOBBIX KUCIOT. CTpoeHne KapOOKCHIBbHOHU rpymiibl. Peakunonnsie neHTpol. [Iporaos xumu-
YeCKUX CBOMCTB. XHMMHMYECKHE CBOMICTBa MPEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuciotHo-
OCHOBHBIC CBOICTBA. BimsiHMe paauKana W JOMOJHUTENBHBIX (YHKIMOHAIBHBIX TPYNI Ha KHCIOTHOCTb.
Orepudukanus (peakuusi dumepa-llnaitepa). Peaknuu ¢ nenraxnopunom ¢ochopa, THOHWIXIOPHUIOM.
MexmMonekynspHas — geruaparanus.  AmuaupoBanue.  JlexapOokcunmpoBaHue.  PermocenekTuBHOE
o-ranorenupoBanue (peakuus [ ens-Donbrapaa-3eIMHCKOr0) B IPUCYTCTBUH KpacHOro (ocdopa umm rano-
reHuzioB pocdopa M HECeNEeKTUBHOE paJuKalbHOE rajoreHupoBanue. OkucieHne u BoccraHosieHue. Ot-
JUYUTETbHBIE 0COOCHHOCTH MYPaBbHUHON KHUCIIOTHI.

Henpeodenvnvie monokapbonogvle kuciomwvl. OCHOBHBbIE NpPEICTaBUTENN (aKpUIOBas, KPOTOHOBAs,
OJICMHOBAsI, AJIaUIUHOBAs, JUHOJEBas, JTUHOJEHOBas, KopuuHasi). Crnocobbl monydyenus. Crpoenue (Ha
IIpUMEpEe aKPUJIOBOW KHUCIIOTHI), pEaKLMOHHBIE LIEHTPHI, POTHO3 XUMUYECKUX CBOMCTB. Peakuuu no xap-
OokcunpHOM Tpymme. Peakiuu no nBoitHON yriepoa-yriepoaHoit cesasu (1,2- u 1,4-npucoeannenue), kaye-
CTBEHHbIE PEAKIIMH HAa KPATHYIO CBA3b.

IIpeoenvrvie ouxkapboonosvie Kuciomol. OCHOBHBIC TPEJCTaBUTENU (L[aBEJIEeBast, MAJIOHOBAs, SSHTAp-
Has, TayTapoBas, aaunuHoas). Criocoos! nomyuenus. CtpoeHne. XUMHUYECKHUE CBOMCTBA, CXOKHUE CO CBOM-
CTBaMH IpeJeIbHBIX MOHOKapOOHOBBIX KUCIOT. TemmepaTypHbie mpeBpaiieHus. OTInunuTeNnbHbe 0COOeH-
HOCTHU IIaBeJIEBOM KUCIOThL. OTINYUTENbHbIE OCOOEHHOCTH MaIOHOBOM KUCJIOTHl. CHHTE3bl HA OCHOBE Ma-
JIOHOBOTO 3dupa.

HenpeoenvHnvle duxapbonosvie kuciomvl. OCHOBHBIE TpencTaBUTeNH ((pymMapoBas M MaJCHHOBAs).
CriocoOsI nomydyeHus. XUMHUYECKUE CBOMCTBA, CXOXKHUE CO CBOMCTBAMH MPE/eIbHBIX MOHOKapOOHOBBIX KHC-
10T1. Peakuny 1o ABOMHOMN yriaepoa-yriaepoaHOM CBS3H.

Apomamuueckue kucniomol. OcHOBHBIE TipeacTaBuTenu. CrocoOsl nonydenus. Ctpoenue (Ha mpume-
pe OeH30MHOW KMCIIOTHI), peaKIIMOHHBIE LIEHTPhI, IPOrHO3 XUMUYECKUX CBOMCTB. Peakuuy mo kapOoOKcHib-
HOM rpynne. Peakiuu no apomMaTuuecKomMy KOJbIly.

T'uopoxcukucnomer. OCHOBHBIE ITPE/ICTABUTENHN (TJIMKOJIEBAs, MOJIOYHAsI, sI0JI0UHAsi, BUHHAS, IUMOH-
Hasl, IIMLUPUHOBAs, CATMLMWIOBAs, MUHJabHAas, rajuioBas). CrnocoOsl noiaydeHus. PeakiimoHHble LEHTPHI,
MPOTHO3 XUMUYECKUX CBOUCTB. Peakiuu mo kapOOKCUILHON U THAPOKCUIILHOM rpyminaM. TemmeparypHbie
npeBpamieHus. OnTudeckas H30Mepus THIPOKCUKHUCIOT (Ha MPUMEPEe MOJIOYHON U BUHHOIA).

Anvoecuoo- u kemokuciomsi. OCHOBHbIE MIPEICTABUTENHN (TIIMOKCUIIOBAs, TUPOBUHOTPa/iHAs, all€TO-
yKCyCHasl, mIaBeleBOoyKcycHas). CrocoObl moiydeHus. PeaknMOHHbIE LEHTpPbI, MPOrHO3 XHMHYECKUX
cBOMcTB. Peakuiny o kapOOKCUIIBHOW TPYIE U KETO-TpyMIe. ALETOYKCYCHBIH 3(QHp: MOJy4eHUEe U CBOM-
CTBa (KETO-CHOJIbHAS TayTOMEPHsl, PEaKLUH [l KeTOHHOW M €HOJNbHOM (hopM, KETOHHOE U KHCIOTHOE pac-
HIETUICHHE).

DYHKYUOHATIbHBIE NPOU3BOOHBLE KAPOOHOBIX KUCTIOM: COJH, MbIJIa, CI0XHbIE 3(DUPbI, FTaJIOreHaHT U -
PHUABI, aHTUJIPUIBI, aMUIbl, HUTpUiIbl. Homenknatypa. OcHOBHBIE CLIOCOOBI MMOJTy4YeHUs. XUMUYECKUE CBOM-
crBa. CpaBHEHUE NPOU3BOAHBIX KAPOOHOBBIX KUCIIOT MO allMIUPYIOLIEH ClTOCOOHOCTH.

Tpurmuuepuasl. Knaccuduxanus. Homenknarypa. @usndeckue 1 XUMUYECKUE CBOIMCTBA (THAPOIIN3,
OMBUIICHHE, TUAPUPOBAHHUE, OKUCIICHUE).

11 A3oTcoaep:kanye OpraHnyecKue coenHeHnst

Awmunsl. Knaccudukanus, nsomepus, HoMeHkIaTypa. OCHOBHBIE CITOCOOBI OTYUYEHUs: aTKWINPOBa-
Hue amMuaka (peakuusi ['odpmana); BoccTaHOBIIEHHE HUTPOCOEAMHEHU, HUTPUIIOB U OKCUMOB; pacliierie-
HUe aMHJI0B (meperpynnupoBka ['opmana); nekapOOKCUIMPOBAHUE AMUHOKHUCIOT. An(aTuiyeckue aMuHbI.
Crpoenne. dusnueckue U XMMHUYECKHE CBOMCTBA (KMCIOTHO-OCHOBHBIE CBOMCTBA B COIIOCTABJIEHUU CO
CIUpPTaMH, OCHOBHBIE CBOICTBa B CpaBHEHUHU C aMMHAKOM, aJIKHJIMPOBAaHME, AI[MJIMPOBAHUE, B3aUMOJCH-
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CTBUE MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHHOB C a30THUCTOM KUCIOTOMH). OKHUCIIEHHEe aMUHOB. Apoma-
Thyeckue amMmuHbl. CTpoeHue aHwinHa. KHcaoTHO-OCHOBHBIE CBOMCTBA aHUIMHA B CPABHEHUH C aiudaThye-
CKMMH aMuHaMu. Peakiuu 1o apoMatuyeckoMy Koiblly. B3aumoaeiicTBue apoMaTHYECKUX aMUHOB € a30TH-
CTOM KUCJIOTOM.

Huazo- u azocoequuenus. O0mas xapakTepucTuka. Peakmusi 1na30TUPOBAHUS apOMATHUYECKUX aMH-
HOB. Peakiuu comneit 1ua3oHus ¢ BbIIETICHUEM MOJIEKYJISIPHOTO a3oTa. Peakiuu coneil aua3zonus 6e3 Bble-
JIEHUS MOJIEKYJIIPHOTO a30Ta. A3ocoueranue. A3okpacurtenu. MHAMKaTOpHbIE CBOMCTBA a30COEANHEHUH.

Hutpocoenunenus. Knaccudukanus u Homenkinarypa. OCHOBHBIE CIIOCOOBI MOYUYEHUS: PIMOE HU-
pOBaHME YIJIEBOAOPOJOB, U3 AJIKWITAaJIOI€HUIOB, U3 COJIEH MA30HUS, OKHCIEHUE aMUHOB, OKHCIEHUE OK-
CHUMOB aJIbJIETUJIOB M KETOHOB, moiyueHue Hurpomerana no Konwb6e). Ctpoenue Hutpo-rpynmnsl. Ouznye-
CKMe U Xxumuueckue coiictBa: CH-KHCIOTHOCTh, KOHJEH AU C alibJeruaamMu (peakuus AHpH), BOCCTa-
HOBJICHUE (peakius 3UHUHA).

12 buoopranuveckue coeIMHEHMsI

Amunokuciotel. Knaccuduxanus, uzomepus, HomeHkiaarypa. Haxoxnenue B npupoge. OCHOBHBIE
npencraButend. CrocoObl nonydeHus. OU3nveckrue U XUMUYECKUE CBOMCTBA (PEaklMy M0 aMHHO- U Kap-
6okcunpHOM rpynnam). OTHoleHue K HarpeBanuio. OOpa3oBaHue MENTUIOB.

VYraeBoasl. Kmaccudukamnus. OtaenpHbIe PEACTaBUTEIN MOHOCaXapHuI0B (TIOK03a, PpyKTo3a, ra-
JaKTo3a, pubosa, ne3okcuprbdosa, apuTposa). Bapuantel nzobpaxkenus GpopMmynn: MPOEKIUOHHbBIE (GOPMYIIBI
Odumiepa, nukinuyeckue npoekiuu Kommu-Tomenca, npoctpancTBeHHbIE GopMyiibl Xeyopca, KpecIoBU/I-
HbI€ MepcrneKTUBHbIE (opMyibl. OnTUYecKass aKTUBHOCTb YTJIEBOAOB. DHATHOMEPHI, SMHMEPhI, aHOMEPHI.
[TonsiTHe TIMKO3UIHOTO TUIIPOKCUia. SIBnenune myrapotanuu. Konpuaro-niennas tayromepust (Ha mpuMepe
D-riroko3sr). dusznueckrue U XMMHYECKHE CBOMCTBA MOHOCaXapuaoB. Peakiuu no kapOOHUIBLHOU TPYIIIE C
HYKJICO(WIHbHBIMU PEareHTaMu: OKCHHUTPWIBHBIN CHHTE3, 00pa30BaHNE 03a30HOB, PEAKIIMU C THIPOKCHIIA-
MHUHOM, BOCCTaHOBJIEHHE U okucieHue (peaktuBamu TomneHca u denunra, OpoMHOIN BOOM, a30THON U
WOAHOW KHUCJIOTaMHM). DTUMepHU3anus (B3auMHOE MTPEBPAIICHHUE aJIb/I03 B KETO3bI B BOJIHOM PacTBOPE ILIET0-
yr). CBOMCTBAa MOHOCAXapuI0B Kak MHOTOAQTOMHBIX CIIUPTOB (aJIKUIUPOBAHUE U AlUJIMPOBAHUE, KOMILICK-
coobpazoBanue). bpoxkeHne (cimpTOBOE, MOJIOYHOKHUCIIOE M MaciasHOKuUcIoe). [[BeTHbie peakiuu. OTaenb-
HbIE TPEJCTABUTENHU OJIMTOCAaXapuI0B (caxapo3a, MalbTO3a, 11eJU100103a, JakTo3a). CBOiicTBa BOCCTaHABIIU-
BAIOIIMX M HEBOCCTAHABIMBAIOIINX AUcaxapuaoB. ONHUro- v mojaucaxapusl: Kpaxmai, TITUKOreH, [EeJUTI0JI0-
3a, XUTHH. XUMUYECKUE CBOMCTBA: TUAPOIIN3 (Ha MIpUMepe Kpaxmalia), KaueCTBEHHAs! Peakilis Ha aMHIIO3Y C
Ho/10M, aJKWIMPOBAaHUE U AIWIIMPOBaHUE (Ha MPUMEpE LEJUTI0JI03b), PACTBOPEHHE LEJTION03bl B PEaKTHUBE
[Iseiinepa.

13 MeTtanjiooprannyeckue coenHeHust

Krnaccudukanus, HOMEHKIIaTypa, CriocoObI OJMY4eHHS, 0COOCHHOCTH CTPOCHHUS, PU3MUECKHUE U XH-
MUYECKHE CBOMCTBA, UCTIOJIb30BAaHUE B OPTaHUYECKOM CHHTE3E.

14 Cepocoaep:xaniue opranHniecKue coeuHeHust

Tuons! (Mepkanrtansl). Cynbdunst. Jucynsdusl. Homucynspuast. Cynbdokcuasl. CynbpoHueBbe
conu. Unuppsl. CynbpuHoBbIe KUCIOTHI U UX 3¢Uphl. Cynb(OKUCIOTH U UX Ipou3BoIHbIe. O0IIas XapakTe-
PHUCTHKA, TIPUPOIHBIC UCTOYHUKH, OCHOBHBIE PEAKIINH, OT/IEIbHBIEC IPECTaBUTEIN.

15 I'erepouukInYecKue CoeMHEHUS

Knaccudukanus, HOMEHKIaTypa, HaxoxaeHue B npupoae. CrocoObl MomydeHHUs MATH- U IIeCTH-
YWICHHBIX TeTepOIuKIOB. OcobeHHOCTH cTpoeHus. Pusndeckrue n xumMudeckue cBorictea. OTaeNbHbBIE TIPET-
CTaBUTEIIH.

[IaTruneHHbIe TETEPOIUKIBI € OJHUM TerepoaToMoM ((ypan, muppon, Tnoden). Konnencuponan-
HbIE TATHUYICHHBIE TETEPOIMKIBI C OJHUM rerepoaromMom (OeH3zodypaH, UHIOMN, OeH3oTHOdEeH). M msaTH-
YICHHBIC TETEPOIMKIIBI C IBYMs TeTepoaToMamMu (OKCa3oJ, MIUPa3o0il, THA30JI, UMH]1a3071).

[[lecTuuneHHbIE TETEPOIUKILI C OJHUM reTepoaroMoM (Ha mpumepe nupuaunna). lllectrnunennpie
TETEPOIMKIIBI C ABYMs U 00Jiee TeTepoaTOMaMH: MOHOIIMKINYECKHE TETEPOITUKIIBI C IBYMSI T€T€POaTOMaMU
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(nupuaa3uH, TUPUMUINH, NTMPa3UH), KOHJACHCUPOBAHHbIE T€TEPOLUKINYECKUE CUCTEMBI C IBYyMs U Ooiee
rerepoaromamu (nTepuauH, nypun). [lonstue o Hykineo3unax u Hykiaeoruaax. HykiaenHoBble KUCIOTHI, XU-
MHYECKHI cOCTaB. bUOPOIIb.

TH4YCCKOEC I[eI\/JICTBI/Ie aJIKaJIOUuJ0B.

4.3 JlabopaTopHble padoThbI

No JIP Ne HaunmenoBanue nabopatopHbix paboT Koz-s0
pasznena 4acoB
5 cemecmp
1 1 OcHOBHBIE TIPaBWJIa M OpraHU3alyus padoThI B JIAOOPATOPUHU 2
OopraHu4eckoi xumuu. XuMmudeckas nocyna. Jlaboparopaoe
o0opyoBaHue.
2 1 KayecTBeHHBIN 3JIEMEHTHBIN aHAJIN3 OPTaHUYECKUX COCIUHECHUI 2
3 1 MeTozb! BbIAECTICHHS U OYMCTKU BEIIECTB: POCTasi IeperoHKa 4
4 1 MeTob! BIICTICHNUS U OYMCTKY BEIIECTB: (PpAaKIMOHHAS IEPETOHKA 4
5 1 MeTozb! BblACTICHHS U OYMCTKU BEIIECTB: IEPErOHKA B BAKyyMe 6
6 1 MeToapl BBIIEIEHUS M OYUCTKH BEIIECTB: MEPErOHKA C BOJSHBIM Ma- 4
poM
7 1 MeToap!l BBIZICTICHHUSI U OYMCTKH BEIIECTB: (PHIbTPOBaHUE, LIEHTPHDY- 4
T'MpOBaHUE, IKCTPAKLUS
8 1 MeTob! BBIICTICHHS M OYHCTKY BEIIECTB: MEPEKPUCTAIUIA3ALNS 4
9 1 MeTob! BBIICTICHHS M OYHCTKU BEIIECTB: BOTOHKA 4
10 1 Omnpenenenue TemnepaTypbl IUIaBICHUS, MOKa3aTels MPEJIOMIICHUS U 4
TUIOTHOCTH BEIIECTBA
1 3amumra JIP Ne 1-10 2
11 2 AJKaHBI: MOJTy4eHNE U U3y4eHne PU3NKO-XUMHUECKUX CBOWCTB. 2
12 3 AJIKeHBI: TIOJTy4eHHe U U3y4eHne (PU3NKO-XUMHUECKUX CBOWCTB. 4
13 3 AJIKUHBI: TIOJIy4€HUE U U3y4yeHUe PU3NKO-XUMHUUYECKUX CBOUCTB. 2
14 5 ApoMaTHYecKHe YIJIEBOJOPONBI: U3y4eHHE (DHU3UKO-XUMUUICCKUX 4
CBOMCTB.
2,35 |3ammura JIP Ne 11-14 4
15 6 ["anoreHnpon3BoAHbIE YIIIEBOIOPOIOB: MOJyUYeHHE U U3ydyeHue pusu- 4
KO-XUMHUYECKUX CBOWCTB.
16 7,8 Crnuptel 1 (heHoIbl, TpoCThie FPUPHI: U3ydeHHE PUZUKO-XUMHUUECKUX 4
CBOWCTB.
SamuTta JIP Ne 15, 16 4
6 cemecmp
17 9 Anbaeruabl U KETOHBI: MOJIyY€HUE M H3ydeHHE (PU3HKO-XUMHUYECKUX
CBOMCTB.
Samura JIP Ne 17 4
18 10 KapOoHOBBIE KHCIOTBI U UX MPOM3BOJHBIC: MOJNYyYCHHE M H3yUCHHE 16
(U3BNKO-XUMHYECKUX CBOWCTB.
Samura JIP Ne 18 4
19 11 AwmuHEBL J[Ma30COeTMHEHUS W a30COCTHHCHUS. 10
11 SammTa JIP Ne 19 4
20 12 AMUHOKHUCIIOTHL: 3y4eHHE (PU3UKO-XUMUYECKHX CBOMCTB. benku. 6
21 12 VYraeBoasl: u3yyeHHE (U3MKO-XUMHUUECKUX CBOMCTB MOHO-, JU- H 8
TIOJTUCAaXapHUIOB.
SammuTta JIP Ne 20, 21 4
22 14 HccnenoBanue CBOWCTB HEKOTOPBIX CEPOCOAEPIKAIIMX OPraHMYECKUX 12

COE€IUHEHUN

[TonsiTue 06 ankamonmax: KOHMUH, HUKOTHH, KOGEerH, TeoHUUTMH. XUMUYECKUNA COCTaB U (pu3noo-
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3amura JIP Ne 22 4
23 15 CuHTE3 W HCCIEeIOBaHUE CBOMCTB HEKOTOPBIX TE€TEPOLMKINYECKUX 14
COEMHEHUI
JIP Ne 23 4
Uroro: 170
4.4 llpakTUyecKkue 3aHATHS (CEMUHAPBHI)
Ne JIP Ne HaumenoBanwue 1abopatopHbIX padboT Kor-s0
paznena 4acoB
6 cemecmp
14 9 ANbIEruasl ¥ KETOHBI 8
15 10 KapOoHOBBIE KHCIIOTHI U HX TIPOM3BO/HbIE 14
16 11 A3oTcoieprKallie OpraHnyecKue CoeAMHEHUs 8
17 12 Buoopranuueckue coeauHeHus 12
18 13 MeTallioopraHu4ecKie COeTMHECHUS 8
19 14 Cepoconeprxaiine OpraHuuecKiue COeIMHEHUS 8
20 15 [eTepOLMKINYECKUE COEMHEHHS 10
Uroro: 68
4.5 KypcoBas pabora (6 cemectp)
Ipumepnvie memol Kypcogou pabomuwl:
1 CuHres, ouncTKa U UACHTH(DHUKAIHS alleToOHa
2 CuHTes, ouHMcTKa U uAeHTUPUKAIS OCH3UIIOBOTO CIUPTA
3 CuHres, ouncTKa U uaAeHTU(GHUKAIWS dTHI0eH30aTa
4 CunTe3, 0OYUCTKA U UACHTHU(PHUKAIUS KOPUIHOU KUCIOTHI
5 Cuntes, ouncTKa 1 uAeHTUGUKaHs xuHomruHa (1o Ckpayiry)
6 Cuntes3, ounctka u wuneHTH(UKauus 4-(4-6pombeHn)-7-ruapoKCH-XUHOIHH-2-KapOOHOBON
KHCIIOTHI

7 CuHTe3, OUUCTKA U UACHTUGUKALMS 7-TUAPOKCU-4-METUIXUHOINH-2-KapOOHOBOM KHCIOTHI
8 CuHTe3, OUnCTKA U UIeHTU(UKALUS STHIOpOMUa

9 CuHTe3, 0OUNCTKA U UACHTU(DUKALMS alleTUIICATTUIIMIOBON KHCIOTHI

10 CunTes, ouncTka 1 UIeHTU(PHUKAIKS alleTOYKCYCHOTO 3pupa

11 Cunres, ouncTka U UJeHTU(UKaLus OpoMOeH301a

12 CuHTe3, o4ncTKa U UIEHTU(DUKALINS napa-TONyO0ICYIb(OKUCIOTHI

13 Cunres, ouncTKa U UIeHTU(PUKALUSA OEH30MINIEPOKCH 1A

14 Cunres mpuc-(1-okco-4-pennn-1-3rokcu-2,4-0yTaHIMOHATO)TaHTaHA
15 Cunres, ouncTKa U UAeHTU(PUKALUSA napa-MeTUIIaleTo(heHOHa

16 CuHTe3, ouucTKa U UJICHTUPUKALUS AUITUIMATIOHATA

17 Cunres, ouncTKa U UJIeHTU(UKaus OyTuianerara

5 YueOHO-MeTOANYECKOE 00ecrIeueHne TUCIHILITHHDI
5.1 OcHoBHas 1uTEpaTypa

1. ptox B. I'. Oprannveckas xumus : yuyeObHoe nocobue st By3oB / B. I'. Jlpiok, B. I'. Kapres,

B. I1. Xws.- 3-e u3., ucnp. u jom.- (Beicmee o0pazoBanue) FOpaiit, 2021. - 502 c.

2. Opranuueckas xumus : ydeOHoe mocodbue : [16+] / O.B. 1610, A.B.I'yneBckas,

A. @. [Toxxapckuii, E. A. ®unatosa. - FOxHbIi Qenepanbublii yauBepcurer. — PocroB-Ha-/lony ; Taranpor :
HOxub1il denepanbubiii yauBepcuteT, 2017. — Yacte 1. Amudaruueckue coenunenus. — 115 c. Pexum
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noctyna: mo mommucke. — URL.: https://biblioclub.ru/index.php?page=book&id=499919 - ISBN 978-5-
9275-2391-7.

3. Opranudeckas xumusi : ydeOHoe mocobme : [16+] / E. A. ®umaroa, A.B.I'yneBckas,
O. B. JIs6m0, A. @. IToxkapckuit. - KOxubplii denepanbHplii yHuBepcuteT. — PoctoB-Ha-Jlony ; Taranpor :
HOxnb1it henepanpubiii yauBepcurer, 2017. — Yacts 2. Apomaruyeckue coenunenus. — 118 c. — Pexum
noctyna: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=499923 — ISBN 978-5-
9275-2392-4.
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Y. 3: Ilpumenenue meronoB Y@, UK u IIMP cnexkrpockonuu B CTPYKTYPHOM aHAIM3€ OPraHUYECKUX
coequHeHui. - OpeHOypr : Yausepcurer, 2013. - 116 c. - ISBN 978-5-4418-0035-8.

4. llabapos IO. C. Opranuueckas xumus [Tekcr] : yue6. mia By3os / FO. C. Illabapos.- 4-e u3n.,
crep. - M. : Xumus, 2002. - 848 c. : ni. - ([ns Beiciieit mkounsl) - ISBN 5-7245-1218-1.

5. KynaBuna, E. A. PekoMeHganuu mo BHIIOJHEHUIO, OOPMIICHHIO U 3alllUTe KYpCOBOM pabOThI MO
mucuuminHe "Oprannyeckas xumus" [DIeKTpOHHBIN pecype] : METOAMUECKHUE YKa3aHUsl 11l 00y4aroIuXCst
o oOpa3oBaTelbHBIM IIpOrpaMMam BbIcIIero oOpa3zoBanus no crenuanbHocT 04.05.01 dynnamenTanbHas
U TpuKJIaaHas Xxumus u Hanpasiaeruto nmoarotoku 04.03.01 Xumus / E. A. Kynasuna, M. C. Kozyposa; M-
BO HayKu U BbIclI. oOpa3zoBanusi Poc. @enepauuu, denep. roc. Ow0mKeT. 00pa3oBaT. yUpEKACHHE BBICII.
obpazoBanus "OpenOypr. roc. yH-1", Kad. xumun. - Opendypr : OI'Y. - 2019. - 33 c. - Pexum pocryma:
http://artlib.osu.ru/web/books/metod_all/109393_20190925.pdf

5.3 llepuoauueckue U3IaHUA

1. Opranmnueckast xumus : pepepatuBHbli KypHai. - M. : BUHuTU, 2008.
2. Ycnexu xumud : xypHail. - M. : Areracto "Pocrnieuats"”, 2010.
3. Xumus u xxu3Hb - XXI Bek : xkypHail. - M. : AredctBo "Pocnedats", 2015.

5.4 UuTepHeT-pecypcesbl

1. Dnextponnas 6ubmmoreka [Qlib (oOpa3oBaTenbHble W31aHUs, DIEKTPOHHbIE YY€OHUKH, CIIPABOY-
HbIe U y4eOHbIe Tocobus) - http://www.iglib.ru/ .

2. DnexrponHas Oubnuorexka CaHkT-IleTepOyprckoro rocy1apcTBEHHOIO MOJIMTEXHUYECKOIO YHU-
BepcuTeTa (MeToaMueckas U ydeOHas JIuTepaTypa, co3jlaBaemasi B deKTpoHHOM Bujae aBropamu CIIOITY
o npouIIIo o0pa3zoBaTenbHON U HaY4HOI JeSTeIbHOCTH YHHUBEPCUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiitr MOCKOBCKOTO TrOCyiapcTBEHHOT0 yHUBepcuTeTa uM. M.B.JJomoHOCOBa

4. http://www.edu.ru/ ®enepansubiii mopran «Poccuiickoe 00pa3oBaHHe»

5.5 IIporpammHoe olecmnedyeHue, nMpogecCHOHAIbHBbIC 0a3bl JAaHHBIX W HMHG(OPMAIMOHHBIE
ClIpaBOYHbLIC CHCTEMbI

1. Onepaunonnas cucrema POJ1 OC

2. TTaket oducHbix mpuioxenuii Libre Office

3. IIporpaMmHas cuctema Jjisl OpraHu3aluy BUIeo-KoHpepeni-cas3u Webinar.ru

4. ABTOMaTH3UMpOBAaHHas WHTEpaKTHBHas cucremMa cereBoro TectupoBanus - AWCCT
(3apeructpuposana B POCIIATEHT, CBuuerenscTBo 0 rocylapCTBEHHOM PETUCTPALMU MPOTrpaMMBbl JUIs
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OBM Ne2011610456, mpaBoobnanarens — OpeHOYPICKU TOCYAapCTBEHHBIN YHUBEPCUTET), PEKUM JIOCTYIIa
- http://aist.osu.ru.

5. TAPAHT IInardopma F1 [DnexTponHslii pecypc]: cipaBoyHO-TIpaBoBast cucrema. / PazpaboTunk
OOO HIII «I'APAHT-Cepsucy», 119992, MockBa, BopoObeBbl roper, MI'Y, [1990-2024]. - Pexum
noctyna B ceti OI'Y mns ycranoBku cuctemsr: \\fileserverl\GarantClient\garant.exe

6. Koncynbrant Ilntoc [DneKTpOHHBINA pecypc]: 2JEKTPOHHOE MEPUOINYECKOE U3IaHUE CITPaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [nrocy, [1992-2024]. — Pexxum octyna K cucteme
B cetu OI'Y mist ycranosku cuctemsl: \\fileserverI\\CONSULT\cons.exe.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

Jns npoBeneHUsS JEKIMOHHBIX U MPAKTHUYECKUX 3aHATUN HCIIOJB3YIOTCA Y4eOHbIE ayIUTOPHH
Kadeapel XUMUU. AYTUTOPUM OCHAIEHBI KOMIIJICKTAMU YYEHUYECKOH MeOenu, TEXHUYECKUMH CPEACTBaMHU
oOyueHus1, CIyKallUMHU JIJIs IPeJCTaBlIeHus yueOHON nHbopMauu O0NbIION ayIUTOPUH.

Jns npoBeneHus 1a00paTOPHBIX 3aHATHI MCHOJB3YETCsl ayIUTOpHs, OCHAIllEHHAs 000pYyJOBaHHEM

(XonmoaMIIbHUKY, Je(ierMaTopsl, peKTU(PUKALMOHHBIE KOJOHKH, XJIOPKAJIbIIHEBbIE TPYOKH, KPUCTAILTN3ATO-
PBI, DKCHKATOPBI, IITATUBBI, apEOMETPHI) U PUOOpaMu (BECHI, HArpeBaTEIbHbBIE IPHOOPHI, TEPMOMETPEI, BO-
ISTHBIE ¥ MacistHble Oanu, mpudop JKykoBa, MUKHOMETp, pedpakToMeTp, mpubop 1 PpakIMOHHOW pa3roH-
KW TIpU aTMOC(EPHOM IaBIICHUH, TPUOODP ISl BAKYYMHOW MEPEroHKH, MPUOOp IS MEPErOHKU C BOISHBIM
napoM, pH-metpsr). JIabopaTopust ocHaIIeHa XUMUYECKOW MOCyI0# (MTPoOUPKH, XUMHUECKHE CTaKaHBbI, KOJI-
ObI, MepHast 1ocya, BOPOHKH, (hap(opoBbIe YalIKK) U HEOOXOAUMBIMH XHMUYECKUMH peakTuBamu. Vme-
IOTCSI IAPOCTEP’KHEBBIE MOJIENIM MOJIEKYJl. B maboparopuu mpeayCMOTpPEHbI anTeyka U CPeACTBa IM0XKapo-
TYLICHUS, @ TAK)KE UHIUBHyaIbHbIC CPEJCTBA 3AIUTHI.

JUis  npoBeneHUs TPYNNOBBIX M HHAMBHIYaJbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJS M
IIPOMEXYTOUHOM  aTrTecTaliyl  MCHOJb3YIOTCS  CHELMAIU3UPOBAHHBIE  AYAUTOPUM,  OCHAILEHHBIE
HE0OXOIUMBIM 000PYAOBAHUEM.

[Tomenienue At CaMOCTOATENBHOM paboOTHl 00yYarOMMXCS OCHAIIEHO KOMIBIOTEPHOW TEXHUKOM,
NOJKIIOYeHHOW K cetu "MHTeprHer", m oOecnedeHO JJOCTYIOM B 3JIEKTPOHHYIO WH(POPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.
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