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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Leab ocBoeHHs TMCUHUIIMHBI — MPUOOPETEHUE CTYIEHTAaMH YCTOMYUBBIX 3HAHUH IO clie-
AYIOIIHUM KJIFOUCBBIM BOIIPOCAM:

1) nmpeamer U 0OBEKTHI OPraHUYECKON XUMHUHM, MECTO OPraHUYECKOH XMMUU B DSy IPYTHX
€CTECTBEHHOHAYYHBIX JUCLUUIUINH U 3HaYCHHE €€ B )KU3HU COBPEMEHHOT0 00IECTBa;

2) CTpYKTypHasi Teopusl, XapaKTepUCTUKA XUMUYECKOM CBSI3U U B3aMMHOT'O BIHMSHHS aTOMOB B
MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM;

3) MexaHu3Mbl, 3aKOHOMEPHOCTH W YCIIOBHSI NPOTEKAHHs BAXKHEHIIMX pPEaKIUd OpraHuve-
CKHUX COCIMHEHMI, PeaKIIMOHHAs CIOCOOHOCTh OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHHH B
3aBUCUMOCTH OT UX CTPOEHUS;

4) 1abopaTopHbIC U MPOMBIIIJICHHBIC CIIOCOOBI MOJIyUeHHS U 00J1aCTH IIPUMEHEHHUST OCHOBHBIX
KJIACCOB OPraHUYECKUX COCUHECHUMN;

5) posib OpraHUYecKuX BEHICCTB B MPOMBIIUICHHOCTH, ObITY, MEIMIIMHE U APYTHX HarpaBlie-
HUAX KU3HEJEATEIbHOCTH YEJIOBEKA,

6) mosioXkeHus1 OXpaHbl TPy/a MpH padoTe ¢ OPraHMYECKUMH BEIIICCTBAMH B JTAOOPATOPHH.

3agaum Kypca — npuoOpeTeHHe CTy/eHTaMHU HaBBIKOB M YMEHHH IO CIEAYIOIIUM KIItoYe-
BBIM Pa3JieaM:

1) BrajeHue npaBuiamMu panuoHaabHoi u cucremarndeckoi (IUPAC) HomeHKIaTypbl opra-
HUYECKHNX COCINHEHH;

2) mpescKa3aHue XUMHUUECKUX U (PU3MUECKUX CBOMCTB MpEeACTaBUTENIEH Pa3IMUHBIX KJIACCOB
OpPraHUYECKUX COCIMHEHUH;

3) caMOCTOSITEIHHBIH IMOMCK HAyYHONH MH(POPMALIMU B 00JIACTH OPTaHUIECKON XUMHH;

4) mpuMeHeHHe 3HaHUK 0 (PU3UYECKUX M XUMHUYECKHUX CBOMCTBAX BEMIECTB C IENbI0 Oe3omac-
HOM IMOCTAaHOBKHM XMMHYECKOI'0 IKCIIEPUMEHTA;

5) ocyuiecTBieHHE B 1a00paTOPUN CHUHTE3a, BBIJCICHHUS U UACHTU(PHUKAIMYA HECIOXKHBIX Op-
TFaHUYECKUX COEMHEHHH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICHI/IHIII/IHa «Opl"ﬂHH'—I@CKaH XUMUs» OTHOCUTCS K AUCIHUIIIIMHAM IIO BI)I60py BapI/IaTI/IBHOfI
4yacTH y4eOHOTro IJIaHa.
[IpepeKBU3NTHI JUCHMIUTUHBL: «XUMUs» («OOIIas XUMHUs»).

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 11O JUCHUIIJIMHE

[Tnanupyemblie pe3ynbTaThl 00y4eHUs O AUCHUILINHE, COOTHECEHHBIE C MIAHUPYEMbIMU pe-
3yapraramu ocBoeHust OITOIT:

Kot popMupyembIx YpoBens oc- IInanupyembie pe3yJbTaThbl 00y4eHHUs MO AUCHHILIKHE,
KOMITeTeH il BOCHHSA KOM- XapaKTepu3yolne 3Tanbl GopMIPOBAHUS KOMIIETCHIINI
NeTeHInH (moka3aTeJii 0CBOEHUSI KOMIIETEHIMHU)
1 2 3
[K-2 4aCTUYHOE 3nams: coBpeMeHHbIE 00pa3oBaTeNIbHBIE TEXHOJOTUH, KOHKPETHBIC
(crtocoGHOCTH MCTIOIB30- OCBOCHHE METOJIMKH 00y4eHust yueOHOMY npeamety «buoorusy».
BaTh COBPEMEHHBIE METO- Ymems: ocymecTBisATh aHAIM3 Y4eOHOTO MaTepuaia Ipy pealn3anun
JIbI ¥ TEXHOJIOTHHN 00yye- y4eOHBIX TPOTPaMM, ONPEAEISITh CTPYKTYPY M COZEpKaHUE YIeOHBIX
HUS ¥ AUaTHOCTHKH) 3aHATHUH NIPH peaTn3anny yIeOHBIX TPOTPaMM.
Bnademy: KaTeTOpHaIbHO-TIOHATHHHBIM AamllapaToM COBPEMEHHOI
TEOPUU ¥ METOJUKH OO0Y4IeHHSI OMOJIOTHH, CIIOCOOAMHU M TEXHOJIOTHSI-
MU THarHOCTHPOBAHMS JOCTIKCHUH 00yJaromuxcs.
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1 2 3
T1IK-4 YaCTHUYHOE 3namb: OCHOBHBIE METOJIIBI MCIOJL30BaHUS 00pa30BaTEbHON CpEIbI
(crtocOOGHOCTH HCIIOIIB30- OCBOEHHE IUISE TOCTHOKEHHSI JIMYHOCTHBIX, MPEIAMETHBIX M METAIIPEAMETHBIX pe-

BaTh BO3MOXKHOCTH 00pa-
30BaTEIHLHOMN Cpe/Ibl IS
IOCTHYKEHUS TUYHOCTHEIX,
METanpeaIMETHBIX U
MPEJAMETHBIX PE3YJILTATOB
00y4yeHHs U 00eCIIeUeHUs
KayecTBa y4eOHO-
BOCITUTATEIBHOTO MPO-
1ecca CpefcTBaMu Ipero-
JIaBaeMbIX yUEOHBIX
TPEIMETOB)

3yJIbTaTOB OOydYeHHUS M OOECIedeHHs KadyecTBa y4eOHOTo mpoiiecca
cpencTBaMy OMOJIOTHH.

Ymems: hopmupoBaTh 00pa30BaTeNbHYIO CpELy HIKOIBI B HEJSIX T0C-
THO)KEHHS JINYHOCTHBIX, IPEJMETHBIX U METANPEIMETHBIX PE3yJIbTaTOB
o0y4eHuss cpeAcTBaMU OWOJOTHH; HCIIOJIB30BaTh 00pa3oBaTEIbHBIN
MOTEHIMAJ] COLMOKYJIbTYPHOI Cpelibl perioHa B IperoiaBaHuy OHo-
JIOTUH.

Braoems: conepxaTenbHONM MHTEpIIpETAlMEH U aJanTanuei TeopeTu-
YEeCKUX 3HAHUH MO OMOJIOTHM sl pelIeHHs 00pa3oBaTeIbHbIX 3a/1ay;
KOHCTPYKTUBHBIMU YMEHHSMH KaK OJHHM M3 TJIABHBIX aCMEKTOB MPO-
(heccHOHATBPHON KyIBTYPHI OyIyIIETro yduTelns OWOJOTHH; MaTepHha-
JIOM y4eOHOH MUCUHIUIMHBI HA YPOBHE, MO3BOJISIOIIEM (HOPMYIHPO-
BaTh W PELIATh 33/1a4M, BOZHUKAIOLINE B X0O/€ y4eOHOH JesTebHOCTH
o OMOIJIOTHHL.

4. OBBEM U CTPYKTYPA JUCIATLIAHBI

Tpyno€MKOCTh AUCIUTUTMHEI COCTABIISIET 6 3a4ETHRIX equHuII, 216 Jacos.

Bunsl yue6HOM
paboThl, BKIIIOUast
CaMOCTOSTENIBHYIO O6BéM
paboty CTYZICHTOB yueOHoit Dopmbl
g U TPYLOEMKOCTb paborTsl, TeKVIIETO
3 (B yacax) C IIpuMe- Y
e 2 - HoHMOM KOHTPOJIS yCIieBae-
Ne HaumenoBanue tem u / unu 3 2 S| 2 MOCTH,
S o = =) HHTEpaK-
n/m Pa3enoB AUCIUILIHHBI S = 2|8 (dhopma npomexy-
O 5 S| = THBHDIX TOYHOM
5 § 9} L METOJIOB
= =1 = 3 O aTTecTaln
5 B ) 6 (B gacax / (no cemecmpam)
=g ¢ %) Y
1
2 | ©
£l
=R
1 TeoPeanecmle OCHOBBI OpraHuye- 5| 1.2 | 4 6 | 4 2720 %
CKOIl XMMHUU
2 | YraeBogopoabl
2.1 | Ankansl 5 3 2 4 1/50 %
2.2 | AkeHbl 5 4 2 6 | 4 2125%
2.3 | AJIKaIrueHsl 5 5 2 4 1/50 %
2.4 | Ankunbl 5 6 2 6 4 2/25% | Peiitunr-ckoHTposs 1
2.5 | [luknoankaHbl 5 7 8
2.6 | Apenbt 5|78 1| 4 6 | 8 2/20%
3 IIpousBoaHbIE YIJIEBOAOPOIOB C OHO-
POAHBIMH (PYHKIHSIMH
3.1 | T'aoreHONnpoOn3BOAHBIC YIIIEBOJIOPOIOB | 5 9 2 2 | 8
3. T'MAPOKCHITLHBIE COEAUHEHUS U UX MIPO- 5 1011/ 4 4| 8 2125 %
W3BOJIHbIE
3.3 | KapOOHMIIbHBIE COCTMHEHUS 5 (12—13| 4 6 6 2/20% | PeATHHr-KOHTPOIB 2
3.4 1:312601{03516: KHCJIOTBI U HX TIPOU3BO/I- 5 14 2 6 | 8 2125 %
3.5 | AMuHEI 5 15 2 4 | 4 2133%
4 IeTepoyHKIHOHATBHBIE IPOU3BO/I-
HbIE YIJI€BOIOPOI0B
4.1 | TUIPOKCHKHCIIOTHI U OKCOKUCIIOTHI 5 16 2 2 | 8 2/50 %
4.2 | AMUHOKHUCIIOTEI 5 17 2 6 | 4 2125%
5 |IFeTepouukjnyecKne coeTUHEHH 5 18 2 8 PelTiHr-KOHTpOIIB 3
Bcero 3a 5-ii cemectp 36 54 1 90 | 22/24% IK3aMeH
Hanuuue B quciumnae KIT/KP
HTOro mo AMCUUILINHE 36 54 | 90 | 22/24 % IK3aMeH




Conepmaﬂne JEeKIMOHHBIX 3aHATHI M0 JUCHUILJIAHE

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH

[IpenMeTr opraHM4ecKold XMMHH U €€ MPAaKTHU4YECKOe 3HaueHUe. OCHOBHBIC DTallbl Pa3BUTUSA
OpraHUYECKON XMMHUH KaK HAYKH.

IlepBOoHavanbHbBIE NPEICTABICHUS O MPUPOJE OPraHUYECKUX COeIUMHEHUM. Teopus xummude-
ckoro crpoerust A. M. bytnepoBa u €€ poib B pa3BUTUH HAyYHOI'O W IPUKIIAJHOTO HAIlpaBIECHUN
opranuueckor xumuu. COBPEMEHHOE COCTOSIHME TEOPUU XUMHUYECKOIO CTPOCHMS: JJIEKTPOHHAs
TEOpHsI XUMUYECKON CBS3M, TEOPUs HAIIPABICHHBIX BAJCHTHOCTEH, TCOPUS JIEKTPOHHBIX CMeElle-
HUIl B OPraHNYeCKUX COEJUHEHUSAX B CTATUYECKOM U JTMHAMHUYECKOM COCTOSHUM (MHIYKTHBHBIN U
Me30MEepHBI 3P (HEKThI), N30MEpPUs CTPYKTYPHAs U MPOCTPAHCTBEHHAS KaK CJIEICTBHE PA3IUYHOTO
CTPYKTYPHOT'O CTPOCHHUSI OPraHUYECKOTI0 COEJUHEHUS.

Knaccugukaius opraHMyecKix peakiyii 1 opraHMuecKux BemecTB. HoMeHknarypa opranu-
YECKHUX COCMHEHUI: TpUBHAIbHAS, palioHalbHas, cuctematudeckas (IUPAC).

Paszgen 2. YrieBoaopoanbl

Tema 1. Auikanbl

['omonornueckuit psan. CrpykrypHast nsoMepusi. [lepBuuHbIi, BTOpUYHBIA U TPETUYHBINA aTo-
Mbl yrieposaa. Kongopmanuu. PannonanbHas U cucteMaTHuecKasi HOMEHKIATypa. AJIKWIbHbBIE pa-
JTUKAJIbL.

[TpomblieHHbIE CIOCOOBI MOJIyYeHHs U BbLIeNeHus: (GpaKkLMOHHAs NeperoHka Hedtu, ruj-
pUpOBaHME YIJIA, KaTAIUTHYEeCKoe ruapupoBanue okcuna yriepoaa (II). JlaboparopHsie criocoOb!
HOJy4YeHus: 63 U3MEHEHHs KOJIMYeCTBa aTOMOB yIilepoJa B LenH (TMIpUPOBaHUE HeETpeebHbIX
YIJI€BOIOPOAOB, BOCCTAHOBJIEHUE METAJUIOPTaHUYECKUX COEIUHEHMM, rajoreHOalKaHoB U KapOo-
HWIBHBIX COEIMHEHMI), C YBEIMUEHUEM YTIIEpOJHOro ckenera (peakuus Bropua, cunresz Konbbe) n
C YMEHBUICHUEM YTJIEPOJHOro ckeneTa (cuHTe3 lroma).

Crpoenne. Terpasapudeckas (SP°) THOPHIM3AIKS aTOMA yIJIepO/a, BATCHTHBIC YITIbl, XapaK-
tepuctiku C—C u C—H cBszeii.

OOwmast xapakrepucTiuka (pU3MUECKUX W XUMHUYECKHUX CBOMCTB. Peakiuu pajaukanbHOTo 3a-
MernieHus (Sg): TAIOTEHUPOBAaHWE, HUTPOBAHKE, CYIb(UPOBAHUE, CYIb(POOKUCICHHE, CYIThPOXIO0-
pupoBaHue. MexaHu3M peakiuil Sg, psii yCTOHUMBOCTH CBOOOJIHBIX paaukaioB. Paciierienue: nu-
poinu3, kpekuHr. Okucinenue. M3omepusanus #-aJkaHoB B H30aJKaHbl. [I[puMeHeHne ajaKkaHoB.

Tema 2. AJIKeHBI

['omonoruyeckuit psifi, CTPYKTYpHasl U MPOCTPAHCTBEHHAs (Yyuc-mpauc) N30Mepusi, HOMEHK-
jatypa.

CnocoObl MOMy4eHHUs: MUPOJIU3 U KPEKUHT allkaHOB, BOCCTAHOBJICHHWE AJKUHOB, PEAKIIUU
ANIIMMUHUPOBAHUS (AeTUApaTaIUs CIIUPTOB, ACTUAPOTraJOreHUPOBAaHUE TajlOreHOANIKaHOB, Jeraio-
T€HUPOBAHUE GUY-TUTATIOTEHOAIKAHOB).

Crpoenue. TpuronanbHas (sz) rUOpUIM3AIS aTOMa YIIepo/ia, XapaKTePUCTUKU JIBOMHOM
C—C cBs3m.

OO6mias xapakTepucTuka (PU3NYECKUX U XUMHUYECKUX CBOMCTB. Peakiuu 31eKTpopuiIbLHOTO
npucoeanHeHus (Ag): TUAPUPOBAHUE, TATOTCHUPOBAHKE, THIPOTAIOTeHUPOBAHKE, TUIIOTAIOTeHH-
poBaHue, TUAparamnus (KUCIOTHAs, KaTaIUTHYECKas, THAPOOOPUpPOBaHHE — OKHCIIeHuEe). Mexa-
HU3M peaknuii Ag, psSa yCTOMUMBOCTH KapOOKAaTHOHOB, MpaBuiio MapkoBHUKOBA. Peakiuu panu-
KajmpHOrO npucoeanHenus (Ar), nepekucHslil a¢dexr Kapama u Maito. Msarkoe u riay6okoe okwuc-
JeHue, 030HONM3. PanukanpHOe ayumiabHOE 3amenieHue (peakius JIbBoBa), cTpoeHHWE M OTHOCH-
TelbHasl YCTOWYMBOCTh PAIUKAJIOB aJUIMIbHOrO Tuna. Peakiuu nonumepusanuu. [Ipumenenue an-
KEHOB.

Tema 3. AIKagueHbI

I/I30MepI/I51 nu HOMeHKJ'IaTypa. TpI/I THUIIA AJIKAAUCHOB: C I/ISOJ'II/IpOBaHHI)IMI/I, KYMYJ'II/IPOBaHHI)IMI/I
U COTPSKEHHBIMU ABOMHBIMH CBsI3IMHU. OOIIHe CrocoObl MOMyUeHUs: peakluy AMUMUHAPOBAHHUS,
JeiicTBUe HATpUs Ha rajioreHoankansl. [lonyyeHue nUBUHMUIA JerUIpUpoBaHUEM OyTaHa, TUMEpPH-
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3amme aneTuiieHa, U3 3TUIOBOTo cimpta (peakius Jlebenesa). [lonydenue u3onpeHa qeruapupo-
BaHMEM M30IEHTaHa, KOHJIEHCALlMEeH alleTHIIeHa ¢ alleTOHOM (peakuus DaBopckoro).

CtpoeHue U CBOICTBA aJIKaJIUEHOB C CONMPSKEHHBIMU ABOMHBIMU CBSI3IMU. XapaKTEPUCTUKU
CONPSKEHHBIX CBsI3eil. OCOOEHHOCTH peakuil JIeKTPOPHUIBHOIO U PaMKalIbHOTO IPUCOECTUHEHUS
(1,2- u 1,4-npucoenunenne). Me3oMepHbIii KapOOKATHOH, €ro CTPOCHUE U OTHOCHTENIbHAS yCTOM-
ynBOCTh. Peakuun aueHosoro cunresa (Junbca — Anbaepa). [lonmmepusanus conpsukEHHBIX TUe-
HOB.

Tema 4. AJIKHHBI

I"'omosornyeckuit psan, U30Mepusi 1 HOMEHKJIATypa.

[TpoMmpblItIIeHHBIE CITOCOOBI OTYYEHHUS alleTUIICHA: THAPOIN3 KapOuaa KajabIHsl, MUPOJIA3 Me-
TaHa M €ero roMoJIOrOB, KaTalIMTHYECKOe ruapuposanue okcuaa yriepoaa (I1I). Jlaboparopusie cro-
cOOBI TOJyYEHUS AJKUHOB: AECTUAPOTaJOreHUPOBAHUE 6UY- U 2eM-TUTaJOreHOAIKaHOB, Jeraiore-
HUPOBAHUE TETPAraJOr€HOAIKAHOB.

Crpoenue. JlnaronanbHas (SP) ruGpuau3anus aroma yriiepoja, XapakTepUCTUKU TPOHHON
C—C cBs3m.

OOmast xapakTepucTuKa (PU3UYECKUX U XMMUYECKUX CBOMCTB. Peakuuu 37eKTpOoQHILHOTO
npucoequHeHus (Ag): TMIpUpPOBaHUE, raIOTCHUPOBAHUE M THApOrajoreHuposanue. Peakuuu Hyk-
neounpHoro npucoenuHenus (An): ruaparauus (peakuus Kydepoa), mpaBuiio DIbTEKOBa U €T0
00BSICHEHUE C JIEKTPOHHBIX MO3ULMH; BUHWIMpOBaHUE. KUCIOTHBIE CBOMCTBA AlKMHOB C KOHIIE-
BOM TPOWHOM CBSI3bIO: IIOJIyYEHHUE AllCTWIICHUIOB HATpus, TSKEIBIX METAIUIOB, peakTuBa HMomnuya.
Peakuun oxucnenus. [IpumeHeHne alnkuHoB.

Tema 6. ApeHbl

PazButue npencrapnenuii o crpoeHun Oenzona. @opmyna Kekyne. Kpurepun apomatudno-
CTU: XUMUYECKUWA, SHEPTeTUYECKUI 1 KBAHTOBO-MEXaHUYECKHU.

['omonoruyeckuii psig 6€H30I1a, U30MEPHUS U HOMEHKIIATypa.

[TpoMbinieHHbIE CIOCOOBI MOTy4YeHUs] O€H3071a U €ro FOMOJIOTOB: KOKCOBaHHWE KaMEHHOTO
yris, apoMarusanus ankaHoB HedTu. JlabopartopHbie crnocoObl Mmojy4yeHus: peakuuu Bropra-
O®urttura, Opunensa-Kpadrca, nexapOoKCHIMpOBaHHE aPOMATUUYECKUX KUCIIOT.

OO6mias xapakTepucTuka (PU3NYECKUX U XUMHUYECKUX CBOMCTB. Peakiuu 31eKTpopuiIbLHOTO
3ameneHust (Sg): ralloTeHHpOBaHME, AaTKUIMpOBaHUE W anunupoBanue no Ppunemro-Kpadrey,
HUTPOBaHUE, Cylb(upoBaHue, cyabhoxiopupoBanue. Mexannsm peakuuidi Sg. Biusiaue 3amecTn-
TeJel Ha HaMpaBJICHUE U CKOPOCTh PeaKuil Sg: CTaTUYECKUH, TMHAMUYECKUH U cTepudeckuil (ak-
Topbl. OpHeHTalusd B AW3aMEIIEHHBIX OEH30J1aX: COIJIacOBaHHAs W HecorylacoBaHHas. Peakuuu
OeH301a ¢ HapyLIeHHEM apOMaTHYeCKO CHCTeMBbl: OKHMCIEHHE U MpucoeanHeHue. Peakiun 0oko-
BBIX IIeMeH B aJIKMJIOEH30J1aX: paJIuKaIbHOE 3aMELIEHUE U OKHUCIIEHUE; CTPOCHHUE U OTHOCUTENIbHAs
YCTOMYUBOCTH paauKanoB OeH3MIbHOTO THMA. [IpuMeHeHne 6eH301a 1 €ero TOMOJIOTOB.

Pa3nen 3. [IpousBoaHbIe YIjIeBOJIOPOI0B € OAHOPOAHBIMHU (PYHKIMAMH

Tema 1. 'asioreHonpou3BoaAHbIE YIJIEBOAOPO/I0B

Knaccudukanus, HoMEHKIaTypa, U30MEpHUsi MOHOTAJIOT€HOIIPOU3BOIHBIX aKaHOB. CrocoOb!
MOJIyYEeHHUS: U3 aJKaHOB (TaJIOT€HHPOBAHUE), U3 AJIKEHOB (TUIPOTalOreHUpOBaHKE), U3 CIHPTOB
(leficTBHEM rajoreHOBOJOPOIHBIX KUCIIOT, TaJOoreHo3aMellEHHBIX dhocdopa U cepbl).

Crpoenue. Xapakrepuctuka cBsizeit C—Hal.

OO6mass xapakTepucTuka (U3NYECKUX UM XUMHUYECKMX CBOWCTB. Peakuuu HyKI€oQHIBHOTO
3aMEILEHNs: B3aUMOJIEHCTBUE C BOJAHBIMU PACTBOPAMH ILETIOUYEH, CHUPTaMHU, aMUHAMH, COJISIMHU CH-
HWIBHON KHUCIOTHI U Jp. Mexanm3mbl Sy2 u Sy1. DakTopsl, BAMSIONIHE HA MEXaHU3M M CKOPOCTh
HYKJICO(DUIBHOTO 3aMEIIeHUs: CTPYKTypa cyOcTpara, HyKJI€O(pHIbHAas aKTUBHOCTh BXOJILEH
TpYNIbl, TPUPOJIa PaCTBOPUTENS, IPpUPOAa yXoasmen rpynmnsl. Peakiuu B-anumunupoBanus. Me-
xaHu3Mbl £2 u E'1. IpaBuno 3aiineBa. KoHKypeHIMs peakiuii 3IMMUHUPOBAHUS U HYKI€O(DHIBHO-
ro 3amelneHus. B3auMonelicTBUe raJoreHOalKaHOB C MeTaJlyIaMH: HaTpUEM, LIMHKOM, MarHheM.
[Tonmyuenue peaktusa ['puHbsIpa, €ro UCNOIB30BAaHUE AJI1 CHHTE30B. BoccTaHOBIIEHNE ranoreHoai-
KAaHOB.



Tema 2. I'uapokcuibHbIe COeIMHEHUsI U UX MPOU3BO/HbIE

IIpenesbHble OIHOATOMHBIE CNUPTHI. ['OMosornyeckuil psii, M30Mepus, HOMEHKIATypa.
[lepBudHbIC, BTOPUYHBIC U TPETUIHBIC CITUPTHL.

CniocoObl MOJy4YeHHs: THApaTalus alKeHOB, THIPOJU3 TaJoreHOaNKaHOB, BOCCTAHOBIICHUE
KapOOHMJIBHBIX COCJMHEHUH, CHHTE3 C MOMOIIbI0 peakTuBa [ punbspa. [IpoMbluieHHBIE CTTIOCOOBI
MOJIy4YeHUsl MeTaHoJa (THAPUPOBAHKUE OKCHJIA YIIIepoJa) U dTaHoja (OpoKeHHe YIriieBOJ0B, THIpa-
TaIus aleTUJICHA).

Crpoenne. Xapakrepuctuka csizeit C—O u O—H. BonopoaHbie CBs3M B cipTax, UX BIUSHUC
Ha (pu3HUeCcKue CBOICTRA.

XuMmuyeckue cBoiictBa. KuciaoTHO-oCHOBHbBIE CBOICTBa: 00pa3oBaHHe AJIKOTOJISTOB U OKCO-
HUEBBIX colieil. HykiieopuiIbHOCTh M OCHOBHOCTh CIIUPTOB M aJIKOTOJIAT-HOHOB, MX PEAKLIUU C TaJlo-
reHoajkaHamu (cuHTe3 BunbsaMmcona). Peakiuu Hykineo(huiasHOTo 3aMeIIeHHsl ¢ raJloreHOBOAOPO/I-
HBIMH KHCJIOTaMH, ranorenuaaMu ¢ocdopa, tTnonmnxiopunom. Ocodernnoctu Sy2 u Syl peaxmmii
cuptoB. Peakuuun 3amemenuss OH-rpymnmbl Ha OCTaTKW MUHEPAJIBHBIX KUCIOT. BHyTpuMmoneky-
JSIpHAs ¥ MEXMOJIEKYJISIpHas IeTuapaTalys, NeperpynnupoBKU KapOOKaTnoHoB. Peakuuu okucie-
Hus. [IpumeHeHue criupToB.

MHuoroatomusble cnupthl. Kiaccudukanus, HomeHknarypa, nzomepusi. CHHTE3 3THUIICHTIIH-
KOJIsl ¥ TJIMIIEPUHA U3 Ta30B KpeKUHTa HePTH (3TUJICHA U MPOIUJICHA), MOIYyYeHHEe TIUIEpUHA TU]I-
POJIN30M >KHPOB.

XYMUYECKUE CBOMCTBA AMOJIOB U TPHOJIOB: KUCIOTHO-OCHOBHBIE CBOICTBa, 0Opa3oBaHueE
IOPOCTBIX M CJHOXHBIX 3(QHPOB, TAJIOTCHTHJIPHHOB, BHYTPHUMOJICKYJSApHAs NeTUApATAlUs 6uy-
JTMOJIOB, TJIUIEPUHA, ABYTPETUYHBIX 6uYy-IUOJIOB (MIUHAKOJIMHOBAS MEPErpyNIIUpPOBKa), OKUCICHHE
(rmuxosbHOE paciuervienue). [lpuMenenne 3TUIeHITTMKOIIA U TJIMLIEPUHA B TPOMBIIIIIEHHOCTH.

®enoubl. Homenknatypa. Beigenenne (peHOIOB U KPe30JIOB U3 KaMEHHOYTOJIBHON CMOJIBI,
nojydeHue (heHosa U3 M30MPONIIOEH30Ia (KYMOJBHBIN CIOCO0), IMEIOYHBIM IUIABICHUEM COJIEH
apOMaTHYECKHUX CYIb(OKUCIOT U TUAPOIU30M ATKUITATOT€HHUIOB.

DIeKTpOHHOE cTpoeHue GeHoa. Bzaumuoe BiausiHuE O€H30JIbHOTO KOJIbIA U TUIPOKCUIBHON
rpynnbl. XUMHYECKHE CBOMCTBA. Peakiuy ruIpOKCHIBHOM TpYyMIbl: KUCIOTHBIE cBoicTBa, O-ai-
kunupoBanue, O-anuiaupoBanue, HykieopuiabHOe 3amenienne. Peakuuu 31eKTpoQHuiIbHOTO 3ame-
nieHust B sape (eHona: raJoreHdpoBaHue, cylbdupoBaHue, HUTpoBaHue, C-ankunupoBanue, C-
alIMpOBaHKe, HUTPO3UPOBaHUE, KapOOKCUINPOBaHUE, THApOKcuMeTuInpoBanue. [lonstue o de-
HOJI(pOopMabAErHIHBIX cMoiiaXx. OKuciIeHne U BoccTaHOBJIeHHE GeHonoB. [Ipumenenue GpeHnonos.

Tema 3. KapOoHun/ibHbIe cOeINHEHUSI

["oMonornyeckue psaapl MpeieabHbIX allbJETUI0B U KETOHOB, N30MEpHsl, HOMEHKIATYpa.

[TpoMmpblIIeHHbIE CIIOCOOBI MOYYEHUs: OKUCIEHHE U AETHIPUPOBAHNE CITUPTOB, TUApPATALHS
AIKUHOB, TUJIPO(HOpPMUIUPOBaHUE alKeHOB. JlabopaTopHble crocoObl MOMYYEHMS: MUPOTIU3 Kajlb-
IIUEBBIX CcoJIell KapOOHOBBIX KUCIIOT, THIPOJIN3 2eM-TUTaJOr€HOAKaHOB, 030HOJIN3 aJIKEHOB, BOC-
CTaHOBJIEHUE XJIOPAHTUIPUJIOB.

DJEeKTPOHHOE CTPOEHHE KapOOHWIBHON TpyINIbl, €€ BIMSHUE HA YIIIEBOAOPOAHBIN pajuKal.
CxonctBo u paznnuue cBsazeit C=0 u C=C.

OOmast xapakTepucTHKa (U3UYECKUX M XMMHUYECKMX CBOMCTB. Peakuum HyKi1eo(pHIBHOTO
npucoenuHenus (Ay): MexanusMm Ay, TpUMEpBI peakinil (IPUCOSAUHEHNUE CITUPTOB, BObBI, CHHUIIb-
HOW KHUCIJIOTBI, TUAPOCYIb(GUTA HATPHUS, aMMHaKa U €ro NMPOU3BOJHBIX, peakTuBa [ puHbspa). Anb-
JOJIbHASL U KPOTOHOBAsI KoHAeHcanusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU: BOCCTAHOBJIE-
HUE aJIbJIETHJIOB U KETOHOB B CIIUPTHI, OKHCICHHE J]O KapOOHOBBIX KUCIOT (mipaBuiio [lomosa), mauc-
nponopunoHupoBanue (peakuuu Kannunnapo u Tumienko). 3aMenieHue o-BoAOPOIHBIX aTOMOB Ha
rasioreH. [lonmumepusanus anpaernnos. [Ipumenenue.

Tema 4. KapooHOBbBI€ KHCJI0THI U MX ITPOU3BOIHbIE

["oMonornyeckuit psii MpeAeTbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT, U30MEPHs], HOMEHK-
Jarypa.

[TpoMbInIIeHHBIE CHOCOOBI TMOJIYUYEHHUS: OKHUCICHUE alIKaHOB, OKcocwHTe3. JlabopartopHbie
CIOCOOBI MOJYYEHHUSI: OKHCIICHHE TMEPBUYHBIX CIIUPTOB, aJIbJIETHIOB U KETOHOB, CUHTE3 [ puHbspa,
TUAPONN3 (PYHKIIMOHAIBHBIX TPOU3BOTHBIX.



DJEKTPOHHOE CTPOEHHE KapOOKCHIIbHOM rpymbl. B3auMHoe BiusHUE THAPOKCUIBHON U Kap-
OOKCHIIBHOM TPYIIIL.

OO0mrast XapakTepucTuka (PU3MYECKUX U XMMHUYECKHX CBOMCTB. KHCIOTHBIE CBOWCTBA: peak-
IIUM CO ILIeJ0YaMu, KapOoHaTaMu, IMJIpoKkapOOHaTaMH, MeTallaMy. Peakiuu Hykieo(uibHOro 3a-
MeleHus: — o0pa3oBaHKe (HYHKIMOHAIBHBIX MTPOU3BOAHBIX. CpaBHEHHE PEAKIIMOHHOM CrIOCOOHO-
CTH IPOM3BOJIHBIX KAPOOHOBBIX KHCIIOT B PEAKIMAX HYKJICO(PHUIBHOIO 3aMelleHus. ['anorenanru-
PHUIBI M aHTHAPHUIBI KaK aluupylomme cpenctsa. Cioxnble 3pupbsl KapOOHOBBIX KHCIOT: MeXa-
HU3M 3TepU(PUKALNU, THAPOIU3 CI0XKHBIX A3(PUPOB, pEaKLMK NepesTepupuKaui 1 aMMOHOJIN3A. Ol
rayioreHupoBanne Kuciot (peakuus ['enss — Donprapna — 3enuHckoro). OcoOble CBOHCTBA MY-
paBbUHOM KHUCHOTHL. [IprMeHeHre npeaeabHbIX OJHOOCHOBHBIX KUCIOT U UX IMPOU3BOAHBIX. Mblia
Y MOIOILIKE CPEJCTBA.

Tema 5. AMUHBI

Knaccugukanus, nzomepusi, HOMEHKJIATypa aMHHOB.

[TosryueHne aMHHOB BOCCTAHOBJIEHUEM HUTPOCOEINHEHUM, HUTPUJIOB, aMHJIOB, PACILEIUICHH-
eM amuJ10B 110 ['ohMaHy, BOCCTAHOBUTEJIbHBIM AJKWIMPOBAHUEM aMMHAKa U aMUHOB, IeKapOOKCH-
JMPOBAHUEM AMHUHOKHCIIOT.

CTpOeHIE aMHHOB: SP°-COCTOSIHUE a30Ta, XapakTepuctika casizeit C—N u N—H.

OOmrast xapakTepucTrKa (PU3MUECKUX U XMMHYECKHX CBOMCTB. CpaBHEHHE aMMHUaka, anuda-
TUYECKUX U apOMAaTUYECKMX aMHUHOB 10 KHUCJIOTHO-OCHOBHBIM M HYKJIE€O(QMIBHBIM CBOMCTBaM (pe-
aKIUHU ATKWINPOBaHUs 110 'opMaHy M alimpoBaHusl, B3aUMOACHCTBUE C KapOOHUIBHBIMHU COCIH-
HeHusiMu). JleficTBUE a30THUCTOM KUCIOTHI HA MEPBUYHBIC, BTOPUYHBIC U TPETUYHbIC aMUHBI. Peak-
UM JIEKTPOPUIBHOTO 3aMEICHHS B Ape apOMAaTHUYECKUX aMHHOB: FaJIOTEHUPOBAaHUE, CYIb(pupo-
BaHHe, aJKWIupoBaHue M auuiupoBaHue no Ppunemo-Kpadrey (zammra amusHorpynmsl). Ka-
YECTBEHHbIE peaKlMK Ha aMUHbL. [[puMeHeHue.

Pa3nen 4. 'etepodyHKIMOHAIBbHBIE IPOU3BO/HbIE

Tema 1. 'mapoOKCHKHCIOTHI H OKCOKHCIOTHI

Howmenknarypa okcukucinoT. CrnocoObl NOMYYEHHUs: U3 ajlbJErHI0B U KETOHOB uYepe3 OKCH-
HUTPUJIBL, IIETOYHBIM THIPOIM30M TaJOT€HO3aMEIIEHHBIX KUCIIOT, THApaTalueld HemnpeaenbHbIX
KHCJIOT, IPY TOMOIIY IIUHKOPTaHUYECKUX coequHeHul (peakuus Pedopmarckoro). Xumuueckue
CBOMCTBA OKCHKHUCIIOT KaK OM(YHKIMOHAJIbHBIX MPOU3BOJAHBIX. BiusHue rugpokcuna B a-, B-, y-
MOJIOKEHUAX Ha KUCIOTHBIE CcBOHCTBA. OcoOble peaklMKU OKCHKHUCIOT: OTHOILEHHE K HAarpEeBAaHUIO
a-, B-, Y-, 0-OKCUKHCIIOT.

Ontuueckast u3oMepust okCcUKUcIoT. Ctepeoxumuueckas runoreza Bant-I'opda u Jle-bens.
CoenuHeHUs ¢ OJJHUM aCUMMETPUYECKUM aTOMOM yriepoza (IJMLIEpPUHOBBIN aidbAeru, MOJOYHas
KHCJIOTA), 3HaK BpalleHus: U KOHUTrypauus. DHaHTHOMEPSI, pariemMatsl. [IpoekioHHbIe (HOpMYIIbI
O®uiepa, D, L-psapl. OnTrueckas u3oMepus XJIops0104YHON U BUHHON KHUCJIOT: YUCIIO ONTHYECKUX
aHTUIIO/IOB, palleMaToB, Me30(hOpM; TUACTEPEOMEPBI.

Homenkmarypa okcokucnor. OcoOble CBONCTBA alleTOYKCYCHOM KHCIIOTHI: JeKapOOKCHUIUPO-
BaHHUE IPU HArpEeBaHUM U MOJBHXHOCTH 0-BOAOPOAHOrO atoMa. [lomyyeHue aneTroykcycHOro s¢u-
pa c1oKHOA(UPHON KOHICHCAITHEH.

Taytomepusi. AleTOYKCYCHBIN 3Up — cMech TayToMepoB. Peakiuyn KeTOHHOW M €HOJIBIIOH
dopm. C- u O-aKuIMpOBaHKE AIleTOYKCYCHOTO 3dupa. CHHTE3bI HA OCHOBE allETOYKCYCHOTO d(hU-
pa. KeToHHOE U KHCIIOTHOE paciieruieHne ero C-alKWIbHBIX 3aMEIIEHHbIX. Vcronp30Banue anero-
YKCYCHOT'O 3upa /Ui CUHTE3a KETOHOB U KapOOHOBBIX KUCIIOT, OJTHOOCHOBHBIX U IBYXOCHOBHBIX.

Tema 2. AMMHOKHCJIOTHI

N3omepus, HomeHkIaTypa. Ontudeckas U30MepHs 0.-aMUHOKHUCIOT. [lonyuyeHne aMuHOKHC-
JIOT: aMUHUPOBAHUE O-TAJIOTE€HOKUCIIOT, CUHTE3 U3 ajlbAEeTUA0B U KeToHOB (cuHTe3 LllTpexkepa —
3eMHCKOr0), TUAPOIH3 OeKa, MUKPOOHOIOTUIECKUH CHHTES.

XUMHYECKHE CBOMCTBA aMMHOKHUCIOT. AM(POTEpHOCTh U 00pa3oBaHUE OUIMOJIAPHBIX HOHOB.
Conu (¢ xucnotamu u ocHoBanusiMu). KomruiekcHsie conu ¢ noHamu meau (I1). Peakuuu mo xap-
OOKCHIIBHOM TpyIine: 00pa3oBaHUE CIOXKHBIX d(PUPOB, TAIOTEHAHTUIPUAOB, aMUI0B. JlexapOokcu-
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JIMPOBAHUE 0-aMUHOKHUCIIOT. Peakiuy 1o aMuHOIpyIIIe: alIMpOBaHUe, aIKUPOBAHUE, B3AUMOEH-
CTBHME C a30THCTOM KHUCIOTOH. Jle3aMMHUpOBAHUE 0-aMUHOKHCIOT. OTHOLIEHHE K HAarpeBaHUIO O-,
B-, v-, o-amunokucnor. [lonsrue o momunentuaax. [lonmmamMuaHbIe MOMUMEPHI: KalmpoOH, SHAHT.
buonoruueckoe 3HaueHHE 0.-aMUHOKUCIIOT.

Pazgea S. I'erepounkianyeckue coeHeHUs

Knaccudukanus u HoMeHKIaTypa. ApOMaTHYHOCTb FE€TEPOLMKINYECKUX COSTUHEHUH.

IIsaTHYWIeHHbIe TeTepOUMKIbI. DJIEKTPOHHOE CTpOeHHE muppoina, ¢ypaHa, Tnodena. Ku-
CJIOTHO-OCHOBHBIE CBOMCTBA. AlnaodoOoHOCTs upposia u ¢pypaHa. ApoMaTuyeckue CBOWCTBA reTe-
porukioB. CpaBHEHHE PEaKIIMOHHOHN CIIOCOOHOCTH B peakiusx Sg2 muppoina, pypana, Tnodena u
Oensona. Peakuuu npucoeguHeHHs: TUIPUPOBaHKE, TUECHOBBIN cuHTE3. B3aumonpespaiiieHus rere-
poruukioB (uukia FOpwesa). [Ipupoansie coequHenus, coaepxaniue siapo nupposa. Uumgon.

IlecTH4/ieHHbIE TeTePOUUKJIbI. DIEKTPOHHOE CTPOCHHE NupHIuHA. Peakiuu snexTpo-
¢mIbHOTO 1 HYKJICO(DUIBHOTO 3aMelleHus B siape nupuanHa. OCHOBHBIE CBOMCTBA, peaKUUU TU-
PUPOBaHUS U OKUCIICHUS NMUPUANHA. BHOJOrMYecKr aKTUBHBIE COCAMHEHUS, COJIEeprKallie KOJbla
IMUpUAVHA U MATNICpHUAHUHA.

Conep:kanue J1a00OPATOPHBIX 3aHATHH MO IWCHUIJIMHE

Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

[TpaBwiia oxpaHbl Tpya mpu padboTe B TaOOPATOPHH OPTaHUICCKONU XHMHUH.

KauecTBeHHBIN AJIEMEHTHBIM aHaIW3 OpPraHMYECKUX coeAuHeHuil. OOHapyKeHue yriepona,
BOJIOPOJia, a30Ta, CEPhI U TaJIoreHa.

Pa3nes 2. Yriesogopoabl

Tema 1. ATKaHBI
[lonyyenue u ropenue MeraHa. OTHOILLIEHHE METaHA K BOJHOMY pacTBOPY II€pMaHraHaTa Ka-
nust 1 OpoMHOM Bojie. Peakiinu ¢ ®UAKUMHU NMPEETbHBIME YTIIEBOIOPOIAMHU.

Tema 2. AIKeHBI

[Tonyuenue u ropeHue dTHiIeHA. Peakius stuieHa ¢ 6poMHoii Bogoi. B3aumonelictBue 31u-
JIeHA C BOJHBIM pAacTBOPOM IepMaHraHaTa Kanus. OkucieHne dTUIeHa B Kucioi cpene. CBoiicTBa
JKUJIKUX alIKEHOB.

Tema 4. AIKMHBI
[Tomyyenue anerunena ero ropeHue. BzaumopeiictBue anerunena ¢ OpomHoit Bogon. Peak-
I[Msl OKUCIICHUS alleTHIIeHa TIepMaHTaHaToM Kanus. [lonydeHue aneTuineHni0B MeIu 1 cepedpa.

Tema S. Apensl
OTHollIEHNE apOMATUYECKUX YIIIEBOJOPOAOB K okuciutensiM. bpomuposanue Oenzona. bpo-
MUpoBaHue Toixyona. HutpoBanue 6en3ona. CynbpupoBaHue 6eH3051a U TOJIyOIa.

Pasnen 3. [IpousBoaHbIe YyIi1eBOA0OPOAOB C OTHOPOAHBIMU PYHKIHAMH

Tema 1. 'asioreHONPOU3BOAHBbIE YIJIEBOI0OPO/I0B
[Tomyyenue 6pomdTana. OnpeaeneHne Xjopa NeUCTBUEM METaUIMYEeCKOTO0 HATpHs Ha CIHUP-
TOBOM pacTBOp opranudeckoro BemiectBa (Meron Crenanona). Lllenounoii ruaponus xiopodopma.

Tema 2. I'mapokcu/ibHbIE COeINHEHUS] U UX MPOU3BOIHBIE

PacTBOpuMOCTH CIUPTOB B BOJIEe, X OTHOIIEHHE K MHAMKAaTOpaMm u ropeHue. OOpazoBaHue u
CBOICTBa dTMIAaTa HaTpus. Peakuuu okucieHus STHIOBOro crnupTa. [lonydeHue riuuepara u Tiu-
komnsita Mmenu. OOpa3zoBaHne M pasziokeHue GpeHonaaToB. BzanmonerictBue deHonma ¢ OpoMHOM BO-
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noi. Oxucnenne ¢enona. Peakius ¢eHona ¢ a30TUCTON KUCIOTOM. Peakius ¢eHona ¢ xjaopuaom
xenesa (I1I). L{BeTHbie peakmyu ¢heHOIOB.

Tema 3. KapooHUIbHBIE COeTMHEHUS

[TomryueHue yKCyCHOTO anbjaeruaa. Peakmum ambIeruoB ¢ (yKCHHCEPHUCTON KHCIOTOM.
AnbaonbpHAs U KPOTOHOBAsE KOHJACHCAIMS YKCYCHOTO anbjaeruaa. Peakium okucienus ¢opmaibie-
rujaa. Peaknus anerona ¢ ruapocyibhurom Hatpus. [lonydeHne okcuma ameroHa.

Tema 4. Kap6oHoBbIe KHCJIOTHI H MX IPOM3BO/IHbIE

PacTBOpHMOCTB NpeenbHbIX KapOOHOBBIX KUCIOT B PAa3IMYHBIX pacTBopUTesix. CpaBHeHHE
CHJIBI KapOOHOBBIX M MUHEPATBHBIX KHCIOT. Peakiun okucieHuss MypaBbHHOM KucCoThl. CBOMCTBa
YKCYCHOM KHCIOTHI B €€ couseil. [lomyuenne BBICIINX KUPHBIX KHCIOT U UX cBoiicTBa. [lomyuenne
CJIO’KHBIX 3(pUPOB MPEEeNbHBIX KHCIIOT (STHIIALETaTa U N30aMHJIAIIETaTa).

Tema 5. AMUHBI

OO6pa3oBanue cojield MeTWJIaMuHA. B3aummonelicTBe METHJIaMHHA C a30THUCTOM KHCIOTOM.
OcHoBHbIE CBOICTBA aHWIMHA. B3anmozeiicTBie aHWIMHA ¢ OpOMHON BOJOW. AIIMJIMPOBAHUE aHU-
nuHa. OKHCIeHUEe aHUJIMHA.

Pa3nen 4. 'erepodyHKIIHOHAILHBIE TPOU3BOHbIE

Tema 1. 'MAPOKCUKHUCTOTHI 1 OKCOKUCIOTHI
CaoiicTBa MOJ0YHOM KHCHOTHI. [losydueHue coseil BUHHON U TMMOHHOM KucioT. [Tomyuenue
NUPOBUHOIPAHOM KUCIOTHI OKMCIEHUEM MOJIOYHOM KUCI0Thl. CBOMCTBA alleTOYKCYCHOTO 3dupa.

Tema 2. AMUHOKHCJIOTBI
OTHolIeHNEe aMUHOKUCIIOT K MHAMKaTopam. OOpa3oBaHuEe MEJHOW COJIM aMUHOYKCYCHOM KH-
cJ10Thl. B3anMopelcTBe aMUHOKHCIIOT C @30TUCTON KUCIOTOM. L{BeTHBIE peakliuu aMUHOKHUCIIOT.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B npenonaBanny quctuiuinHabl «OpraHndeckas XUMHEs HUCIOB3YIOTCS pa3HOO0pa3Hbie 00-
pa3oBaTeNbHbIe TEXHOJOTHH — KaK TPaIUIMOHHBIE, TaK U C MPUMEHEHHEM aKTUBHBIX U WHTEpaK-
THUBHBIX METOJIOB O0YUYEHUS.

AXTHBHBIC ¥ HHTEPAKTUBHBIC METO/IbI OOYUCHHUS: MHTEPAKTUBHAs JieKIust (Tembl Ne 2.3, 3.4),
rpymnmnoBas quckyccusi (tema Ne 3.2), tpenunr (tema Ne 1), ananu3 cutyanuii (tema Ne 3.3), mpu-
MCHEHHE WMHTAIIMOHHBIX Mojenei (Tema Ne 2.1, 2.2, 2.4, 2.6, 4.1, 4.2), pa360p KOHKPETHBIX CH-
tyarmii (Tema Ne 3.5).

6. OLUEHOUYHBIE CPEJICTBA JI/IS1 TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIUU IIO UTOT'AM OCBOEHUSI JUCIIATIIUHBI U
YYEBHO-METOJMYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOI PABOTBI
CTYJIEHTOB

3agaHuA K peiTHHI-KOHTPOJIIO (IPMMEpPHbIe BADHAHTHI KOHTPOJIbHBIX padoT)

Peitmunz-xonmpons 1
1. CocraBbTe CTPYKTYpHBIE (POPMYJIBI M HA30BUTE MO PALMOHAIBHON HOMEHKIIAaType cie-
TYIOIIKE COSTUHEHUS: a) 3-MeTUIreKcaH, 0) renTul-3, B) 2,2,4-TpUMETHIINECHTaH.
2. Kakue ciupThl MOTYT OBITh MCIIOJIB30BAHBI JIsl MOTYYEHHUS CIETYIOIMINX aIKEHOB:
a) cumMm-TUMETUIATUIICHA, 0) HecuMM-METUIN30NPONIMIATIIIEH, B) 2,3-IUMETHIINIEHTeHa-1,
r) 2-MeTHIATeKCceHa-37?



3. OcyiecTBUTE NPEBPALLIEHUS:

A Na
CH, C;H, ——

4. TTonxyuure mMOOBIM crIOCOOOM 2,2,3-TPUMETHIINICHTAH ¥ HAIMUIIUTE 7151 HETO YpaBHEHUS pe-
AKIUH.
a) ¢ xJIopoM, 0) ¢ a3oTHOM kucioToi (Mo KoHoBanoay).

b B
HC=CNa —HC=C—CH,-CH; — CH,

Peitmunz-xonmponp 2
1. CocTaBbTe CTpYKTYpHBIE (JOPMYIIBI U HA30BUTE MO CUCTEMATUYECKON HOMEHKJIAType cie-
IYIOIIAE COSAMHCHUS: a) JUUH3OMPONIIKAPONHON, 0) M30MACISHBIA albJICTH/, B) U30aMHIJIOBBIMA
CIUPT.
2. HanuuuTe ypaBHEHUS peaklUil CHHTE3a AUNU30IPONUIKETOHA 030HUPOBAHUEM COOTBETCT-
BYIOIIETO aJKEHA, LIEJIOYHBIM THIPOIM30M JUTajOreHalIkaHa U OKHCIEHHEM COOTBETCTBYIOLIETO

CIHpTA.
3. Ocy1iecTBUTE MIPEBpaIICHUS:
CH,=CH—CH Br, (FeBr KMnO, + H,S0,; ¢
C¢Hg : 3=A 2 ( J)= b+B : .
KNO,; + H,50,(xoHi.)
—I'+ ]  ———= E+X

4. U3 3TaHo1a IOJYyYUTE U3ONPONMIIOBBINA CIIUPT.

Peitmunz-xonmpons 3
1. Ha3oBute coeauHeHHs IO CUCTeMaTH4Yeckoil HoMeHKiIaType. OTMeThTe aCHMMETPUUECKUE
ATOMBI B MOJICKYJI€ OKCHKUCIIOTHI.

?H:; ?HZ!
HOOC""(I:H"' CH;““(I:" CH,~CH,~-COOH CH;—- ?"‘CHg"’?H— COOH
C;H; CH; CH; OH

2. Vcnionp3yiiTe aleToH AJs MOMY4YeHUs U30MponiiaMuia. Hanummre 11st M30nponuiaMruHa
YpaBHEHUS PEaAKIUN:

a) C XJIOPUCTHIM allETUIIOM, 0) C a30TUCTOM KUCIOTOH.

3. OcymiecTBUTE MpEeBpaIIeHUs:

0
&
CH,—
NH, t NaOCl —C~q
H3oBanepuanoBas o A b - = I
KUCJIOTA 2 (NaOH)
4. Y3 u300yTUIIOBOTO CIIUPTA MOJIYYNUTE BAIHH.
3agaHus 118 CaMOCTOSATEJIbLHOM padoThI CTYICHTOB
Ne Bcero
Tema ®opmMa KOHTPOJIS
n/n 4acoB
1 2 3 4
TeopeTnyeckne 0CHOBBI OPraHUYECKONH XUMHH
. .. cobeceq0BaHME,
1 | Teopus kucaoT u ocHoBaHuil. Kucnots! 1 ocHoBanus 1o bpéucreny. Kucnorst 4
peleHue 3anaq
u ocHoBaHus JIptonca. JKecTkue u MIrKHe KUCJIOThl M OCHOBAHHSI.
2 | YraeBoaopoabl
Anxanvl. TIpupojHbIe UCTOYHHMKH YIJIEBOJOPOJOB: HE()Th, NMPUPOIHBIA ra3. cobeceioBaHue,

2.1 | AnkaHbl KaKk ChIpbe Ul XUMHYECKOW TPOMBIIUIEHHOCTH U TOIIMBO. OKTaHO- | IOJATrOTOBKA JOKJIA- 4
BO€ YHUCJIO. JIOB U NIpE3EHTalMil
Anxenvl. Peakuuy TONMMEpPH3allMd BHUHHUJIOBBIX COCAMHEHHH. MexaHU3Mbl cobeceoBaHue,

2.2 | pagukagbHON, KaTHOHHOW, AHWOHHOW, KOOPIMHAIMOHHOW MOJMMEPH3AlMU. | MOATOTOBKA JOKJIa- 4
IIpumenenune noJuMepos. JIOB U MIPE3EHTAaIMI
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2

3

2.3

Anxaduenvi. Peakiny monuMepu3aliy TUEHOBBIX cOeMMHEeHNH. HaTypanbHbIid
KaydyK, €ro JOOBIBaHHME, [OKa3aTelIbCTBO CTPOSHHSA, IPOCTPAHCTBEHHOE
CTPOCHHE HATypalbHOrO Kaydyka W ryrranepud. CHHTETHYECKHE KayIyKH:
nonmOyTaareHoBbIi (padotel C. B. JlebeneBa), monuxioponpeH, OyTagueH-
CTUPOJIbHBIN.

cobecenoBanue,
IMOATOTOBKA JIOKJIa-
JIOB Y TIPE3CHTAaILHI

24

Anxunbl. Jumepusanusi, MUKIOOTUTOMEPU3aus U MOIUMEPU3aLUs allCTHIICHA.
KapOun xak moimuMmep aneTuieHa U TPEThs aUIOTPOINTHAas MOANGHUKALUS yTiie-
poja. AlleTUIIEeH KaK ChIPbE B MPOMBIIIJIEHHOCTH OPraHUYeCKOro CHHTE3a.

cobecenoBaHue,
[IOATOTOBKA JJOKJIA-
JI0OB U IIPE3ECHTALINI

2.5

Luxnoanxaner. Kiaccudukanus, nzomepus, HomeHkiarypa. Teopus baiiepa.
DJIeKTPOHHOE CTPOEHHE LMKIONPONaHa, OCOOBI BHI G-CBs3M (OaHaHOBas
cBs3b). Konpopmanuu nukinoOyTaHa, UKJIONEHTaHa U IUKIorekcaHa. [lomy-
YeHUE JETHAPOLUKIN3alUEd aJIkaHOB, THAPUPOBAHMEM apOMATUYECKUX CO-
€IUHECHUMN, JeraJOreHUPOBAaHUEM 6Uy-IUTAIOTCHAIKAHOB. XUMHUYECKHE CBOM-
CTBA: PEaKUUHM MPUCOEAMHEHUS LHUKIONPONAaHa, OTHOIIEHUE IMKIOAIKAHOB K
JIEMCTBUIO TaJlOTEHOB, BOJOPOJA, OKHCIHTENEH, peakUuW IEerHIPHPOBAaHUS.
IIpyMeHeHre NUKIOAIKaHOB.

cobece0BaHue,
pelieHne 3aaau

2.6

Apenvi. ApoMaTHIECKHE YTIEBOJOPOABI C KOHAECHCHPOBAHHBIMH O€H30IbHBIMU
kombiiamu. Hadramun, anTpaneH u (QeHaHTpPEeH: IMPOMBIIUICHHBIE M Jlabopa-
TOPHBIE CTIOCOOBI TOJTyYEHNUS], CTPOCHHUE, apPOMATHYHOCTh. XUMHIECKUE CBOM-
CTBa: PEaKIMH ICKTPOPHUIBHOTO 3aMEICHUS, PEaKIM1 C HapyIIEHHEM apoMa-
THUYECKOH cucTeMbl (OKHCIIeHUe M npucoenuHenue). [IpaBuna opueHTanuu B
3aMeIEHHBIX HadTamnHaX. AHTPaXUHOHOBBIE KpacHUTeNH (ajlM3apHH, KApPMUH).
ApoMaTH4YecKue YriIeBOJOPOAbl C HEKOHICHCUPOBAHHBIMH OEH30JIbHBIMU
KosbliamMu. JudeHun, (peHUIMETaHbI: CIIOCOOBI MOJYYCHUS M XUMHUCCKUE
CBOMCTBa. Peakuuu neHTpaabHOro aroMa yriepoja (GeHUIMETaHoB. Y CTONYH-
BOCTh TPUTHJI-paJuKaia, TpueHUIMETaHUI-MOHa U TpUTHJI-KaTHoHa. Kpacu-
TENU TPUPEHUIMETAHOBOTO psifia (MaJAXUTOBBIN 3€NEHBIN, OpPHITHAHTOBBIN
3enEHbIi, QyKcHH, PeHoI(pTaNICHH).

cobeceqoBaHume,

peuieHue 3aaadq,
MOATOTOBKA JIOKJIA-
JIOB U IIPE3EHTAaLHI

IIpou3BoaHBIE YIJIEBOAOPOIOB C OTHOPOAHBIMHU (PYHKIMAMHU

3.1

Tanozenonpoussoonvle yeneo0opodos. JIu- W NONUTaIOTeHONPOU3BOIHbIC
ankaHoB. Knaccudukainus, HoMmeHknarypa. [lonydeHne U XUMHUYECKHE CBOW-
CTBa GUY-, 2eM-JUTATIOT€HOMPOU3BOIHBIX, ral0(OpMOB, (PPEOHOB.

Crioco0bl TIOJTyYeHHsT U XUMHYECKUE CBOMCTBA HEMpPEACIbHBIX M apoMaTuye-
CKHUX TaJIOTCHOIIPOU3BOAHBIX. PeaKHI/II/I OTHICIVICHUA-TIPUCOCAUHCHNUA U TIpU-
COCIMHCHUS-OTIIEIUICHHS apuiragoreHu0B. dTopankensl, proporuiact (ted-
JIOH).

cobeceoBaHue,
pelieHue 3a1aq

3.2

Tudpokcunvuvie coedunenusi u ux npouzsoonsle. [Ipocteie agupsl. HomeHka-
Typa, uzoMmepus. CrocoOs! MOIydeHHUs MPOCTHIX 3(QUPOB: HeruapaTanus u aj-
KWJIMPOBAHUE CIIUPTOB, IPUCOEIUHEHHE CITUPTOB U (DEHOJIOB K aJlIKeHaM W all-
krHaM. OCHOBHBIE CBOMCTBA, KUCJIIOTHOE PACIICIUICHUE U PaJUKalbHBIE peak-
IIUH POCTHIX 3gupoB. Okcupansl. [lorydeHre U peakIiy STHICHOKCHIA.

cobeceoBaHue,
peleHue 3a1a4y

3.3

Kapbonunvnvie coeounenus. HerpenensHble ambAeTHIbI M KeTOHBL. [IpoMebIi-
JICHHBIE CIIOCOOBI TONYYCHHs aKpOJICMHA: KOHACHCAIWs (opMalbIeruaa C
YKCYCHBIM alIbICTHIIOM, KaTaJHUTHYeCKOe OKHCICHHE NpOmiIeHa. Peakmun
MPUCOCIMHEHUS 0, -HempeneNbHBIX KapOOHMITBHBIX coeanHeHni. KeTeH: mo-
Jy9eHHE W UCTIONB30BaHUE B OPTaHUIECKOM CHHTE3E.

ApomMaTH4yecKue ambAeTHIBI 1 KeTOHBI. [IpOMBIIIICHABIE CIIOCOOBI TOMYICHHS
OeH3anpleruna W Todyona u OeH3ona. Peaknuu xonmencanuu Kosiizena-
[Imunra, [epkuna, 6er3onHoBas. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PeaK-
uu. B3aumoaeicTBre ¢ THAPOKCUIIAMUHOM, U30MEPHSI OKCUMOB M OEKMaHOB-
CKasl IeperpyImmipoBKa.

cobecenoBaHue,
pelieHue 3a1aq

3.4

Kapb6onosvie kuciomol u ux npoussoonsie. IlpenenvHpie AByXOCHOBHBIE Kap-
OOHOBBIE KHCJIOTHL. | OMOJIOTHYECKHI Psiji, HOMEHKIIATypa, CIOCOOBI TOTyde-
HUA. OcoOble CBOWCTBAa JMKAPOOHOBBIX KHCIJIOT: OTHOIIEHHE K HarpeBaHHIO
IIaBeJIE€BOM, MAJIOHOBOW, SHTApHOM M miyrapoBoil kuciaoT. CBoiicTBa a-
BOJIOPO/IHOTO aTOMa MaJOHOBOM KHMCJIOTHL. MajoHOBBIN 3(Hp, €ro MCIOoJIb30-
BaHME JUIs CHHTE3a MOHO- U TMKapOOHOBBIX KUCIIOT.

Apomarnyecknue KapOOHOBBIE KUCIOTHI. [losydyeHne OeH30HHOH, (raneBoi n
canuuuioBoi kuciot. ['mudranessie cmonsl. JlaBcan.

HenpenensHble 0HOOCHOBHBIE KapOOHOBBIE KHCIOTH. HoMmeHKmaTypa, m30-
MepHs CIIOCOOBI MOTy4YeHUs. Peakiuy mpuCcOeTMHEHUS K 0, [-Hempeae bHbIM
kucinoTaM. HempenenpHble TuKapOOHOBBIE KHCIOTHI — MalenHOBas U (yma-
posas. JKupsl. CtpoeHne TpUTranIepuI0B. KnucioTsl, BXOIsme B COCTaB KU-
poB. I'maponms, THaApOTeHN3aIHsl, OKHCICHHE KUPOB.

cobeceq0BaHMEe,
pelieHue 3a1aq
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1 2 3 4

Amunwvl. Tnamunsl. Pacnpocrpanenue B npupose. IToaydeHne rekcaMeTHIEH-
A pocTp prpox ya cobecenoBanue,

3.5 | fMamMmHa M ero NPHMEHEHHE B IPOU3BOACTBE CHHTETHYECKOTrO BOJIOKHA Haii- 4
pelieHne 3anad
JIOH.
4 | I'erepo)yHKIMOHATBHbIE NPOU3BOIHBIE YIJI€BOIOPOAOB
Tuopokcuxucnomsl u oxcoxuciomsi. AOcomoTHas KoHpurypammsa. R, S-
cobecenoBaHue,
4.1 | Homenkiarypa Kana — Unrrompna — Ilpenora. Metons! pazaeneHus panema- 8

pemenune 3anavu
TOB HAa ONITHYCCKHUEC aHTHUIIOObI.

4.2 | Amunokucromot. benxu. UeTspe ypOBHS CTPYKTYpHOU OpraHU3aIiy OEIIKOB. cobeceroBaHue 4

IeTepouukjInYecKue coeMHEHHsI

[IaTH4IeHHBIE TETEPOLMKIIBI ¢ ABYMs rerepoaroMamu. OKca3ol, THa301, MMH-
pa3oi U UMHIa30J. bronorunyeckoe U MEIUITMHCKOE 3HAYCHUE MPOM3BOIHBIX cobecenoBanue,
5 | Tnazona u uMHuAa3o0MIa. MOATOTOBKA JIOKJa- 8
[lecTr4IeHHBIC TETEPOIMKIIBI C HECKOJILKMMHU reTepoaToMamu. [IMpUMUIMH. | OB M Ipe3CHTAIUN
[MupuMuAMHOBEIC OCHOBAHHMS: ypallui, TAMHH, IUTO3uH. [lypuH. Apomatnye-
CKas cucTema mypuHa. [lyprHOBBIC OCHOBAHUS: aJICHUH, TyaHUH.

Bomnpocsl k 3k3aMeny

. Teopust xummnueckoro crpoenusi A. M. bytneposa. SIBieHue uzomepuu.
. KoBanenTHas xumuueckas cBsi3b. BaleHTHBIE COCTOAHUS aTOMa yIJIepOAa.
. DnexTpoHHbIe 3()PEKTH U UX BIUSHHE HAa CBOMCTBA OPraHUYECKUX COCTUHEHUI.
. "'oMonornueckuit psii, HOMEHKJIATypa, METO/IbI IIOJIYUYEHHS AJIKAHOB.
. CtpoeHue u cBocTBa ankaHOB. Peakiny paauKkalbHOTO 3aMEIICHHUS.
. "'omonornueckuit psii, HOMEHKJIATypa, U30MEPHUS U METO/IbI MOJIYUEHUSI AJIKEHOB.
. CtpoeHue u cBOICTBA anKkeHOB. Peakiuu 31eKTpoduIbHOr0 MPUCOSAUHEHUS.
. Peakuuu okuciaeHust aJKeHOB.

9. Knaccuduxkanus ankaaueHoB. CTpoeHHE U CBONCTBA CONMPSKEHHBIX TUEHOB.

10. Ilonumepuzanys U CONMOJIMMEPHU3aLUsl aJIKEHOB U COINPSDKEHHBIX JUeHOB. [loHsiTue o Ha-
TypaJlbHOM U CHHTETUYECKOM KaydyKax.

11. l'omonoruueckuit psizi, HOMEHKJIATypa, U30MEPHUS U METO/IbI MOJTYYEHHSI AJIKUHOB.

12. Ctpoenue 1 CBOICTBA aIKHUHOB.

13. T'omonoruueckuii psa Oenzona. M3omepus. DinekTpoHHOe cTpoeHue OeHzona. Kpurepuun
apOMaTHUYHOCTH.

14. [lonyuenue 6eH30J1a U €r0 TOMOJIOTOB.

15. Xumnueckue cBoiictBa OeH3oua. Peakunn 35ekTpoduiibHOro 3aMerieHusl.

16. IpaBuina opueHTAIUN B OEH30JIBHOM SIZIpE.

17. CornacoBaHHast U HECOTJIacCOBaHHAs OPUEHTALUS B IM3aMEILEHHBIX OCH30Iax.

18. Xumudeckue cBOCTBa TOMOJIOTOB OeH30ma. B3auMHoe BiusiHEE OEH30JILHOTO s/Ipa U all-
KUJIBHBIX PaIUKajoB.

19. Knaccudukanus, HOMEHKIATypa, H30MEPHUs MOHOTAJIOTEHOIPON3BOAHBIX allkaHOB. Crio-
COOBI TIOJTYYEHUS TaJTOr€HOATKAHOB.

20. XuMuuyecKkre CBOMCTBA raJIOTeHOAIKAHOB. Peakny HyKJIeo(hHUIBHOTO 3aMEIICHHS.

21. Peakiuu >TUMUHUPOBAHUS TaJOT€HOATKAHOB. Peakiiuu rajJoreHoaakaHoB ¢ METalJIaMu.

22. T'oMomoru4ecKkuii psjl, H30MEpHsi, HOMEHKJIATypa U METO/bI TPEeAeTbHBIX OJHOATOMHBIX
CIIUPTOB.

23. KHc10THO-OCHOBHBIE CBOMCTBA CIIUPTOB. Peakinu OKUCICHHUS CITUPTOB.

24. JIByX- ¥ TpeXaTOMHBIE CIIUPTHI.

25. ToMomornvyeckuid psiji, M30MepHUsi, HOMEHKJIATypa U CIOCOOBI TIOJTYYECHHUSI OJHOATOMHBIX
¢dbeHomnoB.

26. DJIEKTPOHHOE CTPOCHHUE U XMMHUYECKHE CBOMCTBA (DeHOIA.

27. T'omonoruyeckue psjasl anupaTHUECKUX albIeTHI0B U KETOHOB. M30Mepus 1 HOMEHKJIa-
Typa, METOJbI CUHTE3A.

28. Peakiiuu HyKJI€O(QHILHOTO IPUCOCTUHEHHUS AJIbJIETUAOB U KETOHOB.

29. Peakiiuy OKMCIIEHUS] M BOCCTAHOBIICHHS AJIBJIETUIOB U KETOHOB ai()aTHIECKOTO Psiaa.

30. Peakuuu KOHAEHCAIUU U TOJTUMEPHU3AINH AJIbJIETUIOB U KETOHOB.

CO~NO OIS~ WN—
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31. MonokapOoHOBBIE KUCIIOTHI. VI30Mepusi, HOMEHKIIATypa, METO/Ibl CHHTE3A.
32. XuMHUYECKHE CBOMCTBA MOHOKAPOOHOBBIX KHCIIOT.
33. [losryueHne 1 XUMHUYECKUE CBOMCTBA CII0KHBIX A(PHUPOB KAPOOHOBBIX KUCIIOT.

34. 'omonoruueckue psap! AT(aTHYECKUX 1 apOMaTHIECKUX aMHHOB, H30MEPHUS 1 HOMEHK-

Jlatypa, METOJbl CHHTC3a aMHUHOB.

35. XuMuueckre cCBOMCTBA amr(paTHISCKUX aMUHOB.
36. XuMu4ecKre CBOMCTBA apOMaTUYECKHX aMHHOB.
37. CriocoOblI TOTy4eHNSI B XUMUYECKHE CBOHCTBA TUAPOKCUKHUCIIOT.
38. OnTuueckast H30MepHst THIPOKCUKUCIIOT.
39. Anbiernio- ¥ KeTOKUCIOTH. AIIETOYKCYCHasi KHCIOTa U ee »up. Tayromepus aneToyk-

CycHOro 3dupa.

40. 'omonornueckuit psij, N30Mepusi, HOMEHKJIATypa U METO/Ibl CUHTE3a aMUHOKHUCIIOT.
41. DNeKTPOHHOE CTPOEHUE U XMMUYECKHE CBONCTBA AMUHOKUCIIOT.

42. TlaTnuneHHble reTepOLUKIIbl C OIHUM reTepoaToMoM: (pypaH, muppo1, THO(EH.

43. lllecTuieHHBIE APOMATUYECKHUE TeTEPOIMKIIBI C OTHUM rerepoaToMoM. [Tupuans.

7. VYEBHO-METOJNYECKOE U THOPOPMALIMOHHOE OBECIIEYEHHE
JUCLUIINHDBI

7.1. Kuuroooecne4yeHHoOCTh

HanmeHoBaHnue TUTEpPaTyphl: aBTOP, Ha3BaHUe,
BH/1 U31aHUS, H31aTeJIbCTBO

Ton

KHUT'OOBECHHEYEHHOCTD

u3a- KoanuecTBO IK3eM-
HHS IUISAPOB U31aHUI B

onoaunorexe Bal'y

HaJsimuue B 3J1IeKTPOHHOM
onoésmorexke Bal'y

OcHOBHas IuTeparypa

1. WBanoB, B. I'. Opraandeckas XuMus : yaeOHOE
mocoOue I By30B I0 crenuaibHocTH «broo-
risi» / B. I'. BanoB, B. A. l'opnenxko, O. H. I'esa.
— 5-e m3x., crep. — M. : Akagemuss. — 620 c. —
ISBN 978-5-7695-5834-4.

2009

100

2. Opranudeckas XUMHsl : YUeOHUK LIS BY30B : B 2
kH. / B. JI. Beno6opomos [u mp.] ; mox pea. H. A.
TrokaBkuHoM. — 3-¢ u3., crep. — Ku. 1: OcHoB-
HOW Kypc. — M. : JIpoha. — 639 ¢. — ISBN 5-
7107-8724-8.

2004

35

3. BanoB, B. I'. C60pHUK 33124 ¥ yIpakKHEHHH 10
OpPraHNYECKOH XMMHUH : yueOHOe mocobue A By-
30B M0 crienuagbHocTH «bromorus» / B. I'. Ba-
HOB, O. H. T'esa, 0. I'. T'aBepoBa. — M. : Akane-
must. — 319 ¢. — ISBN 978-5-7695-3481-2.

2007

JlonosiHUTENIbHAS JINTEPATYPA

1. Ietpos, A. A. Opranuueckasi XUMus : y4eOHUK
JUISL XUMHKO-TEXHOJIOTHYECKHX BY30B M (haKyybTe-
ToB / A. A. Ilerpos, X. B. banpsn, A. T. TporeHko ;
nox pexn. A. A. Ilerposa. — 3. 4-e , nepepa0. n
nor. — M. : Beicmiast mkoia. — 592 c.

1981

52

2. OpraHnJeckasi XUMUS : YIeOHHK I BY30B : B 2
kH. / B. JI. Beno6oponos [u ap.] ; mox pea. H. A.

TrokaBkuHoM. — K. 2: CrienmanbHeiii Kypc. — M. :

Hpoda. — 592 c. — ISBN 978-5-358-01369-8.

2008

3. 3ypabsu, C. O. Opranuyeckas XuMus [ DJIEKTPOH-
HBIH pecypc] : yuebnuk / C. 3. 3ypabss, A. I1. Jly-
3uH; o pen. H. A. Trokaskunoi. — M. : D0~
TAP-Menua. — 384 c. — ISBN 978-5-9704-3827-5.

2016

http://www.studentlibrary.ru/bo
ok/ISBN9785970438275.html

4. Pa3un, B. B. 3agauu u ynpakHeHuUs 10 OpraHu-
yeckoi xumun [dnekrponHslii pecype] / B. B. Pa-
3uH, P. P. Koctukos. — CII6. : XUMU3JIAT,
2009. — 336 c. — ISBN 978-5-93808-163-5.

2009

http://www.studentlibrary.ru/bo
ok/ISBN9785938081635.html
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7.2. Ilepuoanyeckue u3aanms

. «Ycliexu XuMumu».

. «M3BecTust BY30B: XUMHS M XUMUYECKAS TEXHOJIOTHSY.
. «Bectaux MI'Y: xumusay.

. «XUMHUSL B IIKOJIEY.

SO S T NS S

7.3. UHTEpHET-pecypenl

1. http://www.chem.msu.su/rus/teaching/org.html
2. http://www.xumuk.ru

3. http://www.hij.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECNIEYEHUE JUCIAIIINHBI

JUist peanusauuy [aHHOH JHUCIUIIAHBI UMEIOTCS ClIelHalbHbIE TOMEIIEH S IS IPOBEICHHUS
3aHATUH JICKIIMOHHOTO THUIIA, 3aHATHH J1a00paTOPHOrO THIA, TPYINOBLIX M HHIUBHMLYAIBHBIX
KOHCYJIBTAllMK, TEKYIIEr0 KOHTPOJL M IPOMEXYTOYHOM aTTecTalid, a TaKKe OMEINEHHS IS
CaMOCTOSTENBEHON paboThl. JlabopaTopHble paboThl MPOBOMATCS B J1a00OPATOPUM OPraHUYECKOH 1
Guonornyeckoit xumuu (403-7). '

YueOHO-METOIUYECKHE MAaTEPUalIbl — YUEOHHUKH, METOIHUECKHE TTOCOOHSL.

AynuoBH3yanbHble CPECTBA 00YyUEHUS — CIIali/Ibl, IPE3EHTAIMH, BUAEO(DHILMEL.

Jlabopatoproe 060pyroBaHe — HEHTPHU(YTH, BEChl aHATHTAYECKHUE, crieKTpodoTomerp, pH-
METPBbI, BBITSKHBIE IIKA(BI, TEPMOCTATEHI.

Pacxommuble MaTepualipl: XUMHYECKHE PEAKTHBDL, XHMHUECKAs TIOCY/1a.

Pabouyro mporpaMmy cocTaBHI JIOUEHT KadeIpsl GHONOTHYECKOTO M Teorpaduueckoro

obpazoBanust Mopes C. IO. ¢ / lo’ »

Penenzenr (npencmyzu&nb paboromarens): nupexkrop MBOY COIIl Ne 29 r. Biagumupa

ITnenuesckas E. B.

(2

[Tporpamma paccmoTpeHa u 0100peHa Ha 3aceaHui Kapenpsl OMOIOrHIecKoro u reorpadu-
YeCKOro o0pa3oBaHHsl.

IIporokon Ne 11 ot 25.06.2019 ropa.

z 7 ~
Ly v
&=/

.~

7

JoueHt I'pauéra E. I1.

3aBeayronuit kadeapoit

Pabouas nmporpamMma paccMoTpeHa ¥ 0ji00peHa Ha 3acelaHii yuebno-MeTOHYecKoi KOMHUC-
cun Hanpasienus 44.03.05 Ilexarornyeckoe obpazoBanue.

ITporokon Ne 3 ot 01.07.2019 rona.Q /

[Ipencenmarens koMHCCHU ¢ Z Z ‘;—Lédpemop [I1 Bal'Y Apramonora M. B.
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JIMCT IIEPEYTBEPXJIEHUWSA
PABOUYEM ITPOI'PAMMBI JUCITATLIUHBI

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[Iporokon 3acenanus kadeapsl Ne OT rojaa

3aBenyromnmii kKageapoit

Pa6ouas nmporpamma ogobpeHa Ha y4eOHBIN TOJ

[Iporokon 3acenanus kadeapsl Ne OT rojaa

3aBeayromuit kadeapoit

PaGouas nporpamma ogoOpeHa Ha y4eOHBIN TOJT

[Tporokon 3acenanust kKapeapnr Ne OT rojaa

3aBenyromnuii kageapoit

Pabouas mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ

[Tporokon 3acenanust kKapeapnr Ne OT rojaa

3aBenyronuii kKageapoit

Pabouas nporpamma ojo0peHa Ha y4eOHBIH roj

[TpoTokoun 3acenanus kadenpsr Ne oT roja

3aBeayromuii kadenpoit
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JUCT PETUCTPAIIMU U3SMEHEHUI
B pabo4yro MporpamMmy JUCIIATITHHBI
Oprananyeckasi XuMust

obpa3zoBatenbHOI mporpamMMbl Hanpasienus noarorosku 44.03.05 Ilenarorudeckoe oOpa3zoBaHue,
HanpaBiieHHOCTh: bronorus. ['eorpadus

Howmep BHeceHbr I3MEHEHUS B 9aCTH/pa3Ieibl Hcnonuurens OcHoBanue
WU3MEHECHHUS paboueii mporpaMmsl 014(0) (HOMEp U AaTa mpOTOKONIA
3acenanusi Kadenpbl)
1
2
3aB. xadenpoit /

Tloonuce DUO
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