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3aB. kadeapoit «Xumbuorex» npod., 1.0.H. /T.. I'pomoBBIX/

[Iporpamma cornacoBaHa ¢ PyKOBOJIUTENEM OOpa30BaTENbHOM MPOrpPaMMBI IO
HanpasjaeHnto noarotoBku 19.03.01 «buorexnonorus»

JlouieHr, K.0.H. C / E.C. I'opmmna/
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1. Ileau ocBOEHUNA TUCHMIIJIMHBI.

K oCHOBHBIM HesiM OCBOEHUS JUCHMILUIMHBI «OpraHudeckasl XUMHs» ClIeyeT
OTHECTH:
— JaTh CTYJEHTAM 3HAHUS OCHOBHBIX TEOPETHUYECKUX IMOJIOKECHUN OPraHUYeCKOU
XUMUU (0 CTPOEHUH, CBOMCTBAX M PEAKUMOHHOW CIOCOOHOCTH BaKHEUILINX
KJIACCOB OPraHUYECKUX COSTUHECHUM);
— O00y4uTh CTYJCHTOB HAaBBbIKAM NPAKTHUYECKONW pabOThl C OpPraHUYECKUMHU
BEILIECTBAMHU, XUMUUYECKOM MOCYI0M U TprUOOpamMu;
— c(hopMHUPOBAThH Y CTYACHTOB IEJIOCTHYIO CUCTEMY XUMHUYECKOTO MBIIIUICHUS.
— MOJITOTOBUTH CTYJICHTOB K JICATEILHOCTH B COOTBETCTBUU C KBATU(UKAIIMOHHON
XapaKTEePUCTUKOMN OakajiaBpa 1o HaIpaBJICHUIO.
K oCHOBHBIM 3a1a4aM OCBOCHUS JUCIUIUIMHBI « OpraHudeckas XUMUs» ClieyeT
OTHECTH:
— TIOJIy4eHHE CTYyJEeHTaMHU 3HaHUW 00 OCHOBHBIX KJIaccax OPraHUYECKHUX
COCIUHCHMH;
— TIOJNYyYEHUE CTYJICHTAaMH 3HAHUM O B3aUMOIIPEBPALICHUSAX OPTraHUYECKUX
COCMHEHU, TUITAMU PeaKinii, HauboJiee BAXKHBIMU MEXaHU3MaMU;
— PACKpBITUE CBSI3U JUCHUIUIUHBI C APYTUMU XUMHUUYECKUMHU U OUOJIOTUYECKUMU
JTUCUUIUTMHAMU, GU3UKONU, XUMUUECKON TEXHOJIOTHEH U JIp.
— OCBOECHHUE CTyACHTaMU 0a30BBIX METOJOB U MPUEMOB PabOTHI C OPraHUYECKUMU
BEIIECTBAMHU, OCBOUTh COBPEMEHHBIX METOHOB pA3JCICHUS, OIPEACICHUS
KOHCTAHT U JI0KA3aTeJIbCTBA CTPOEHUS OPraHUYECKUX COCIUHECHU;
— OCBOEHHE CTyJEHTAaMHM 3HAaHUM 110 TEXHUKE O€30macHOCTH TIpu pabore ¢
XAMUYECKUMH BEIICCTBAMM.

2. Mecto nucuumiaunbl B crpykrype OOII 6akanaBpuara.
Hucuumnuna  «OpraHuyeckas — XUMHsS» ~ OTHOCHTCS K UHCIY
npoeCCUOHANIBHBIX YYEOHBIX AUCHUILIMH 0a30BoM yacTu bioka 1 «/luciuunianHel
(MomyM)» OCHOBHOM 00pa30oBaTeIbHOM MpOorpamMMbl OaKajiaBpuara.

Hucuumnuaa «OpraHudeckass XuMUs B3aUMOCBSI3aHA  JIOTUYECKH U
COJICPKATEIIbHO-METOJIMYECKH CO CICAYIOIMMMHU JHUCIUIUIMHAMUA U TMPaKTUKaMU
OOIT:

B 6a3oeoti vacmu bnoka 1:

— OO01mast ¥ HeOpraHuYecKast XUMUs,

— OO6mmast Onoyorusi 1 MUKPOOUOIOTHS,

— buoxumus,

— OCHOBBI OMOTEXHOJIOTHH,

— OCHOBBI MOJIEKYJISIPHON OMOJIOTHH.



B eapuamuenou yvacmu bnoka 1:
— OCHOBBI T€HHOW MHXKEHEPHH,
— MonekynsipHast ¥ KJIETOYHAs OMOTEXHOJIOTHS,
— AHanuTHdecKast XuMus U GU3HKO-XUMHUYECKHE METOIbI aHATTN3a,
— Komnnougnas xumus,
— XHUMHS OMOJIOTHYCCKH aKTUBHBIX BEIIIECTB,

B oucyunnunax no ewibopy bnoka 1:
— Kierounsie TEXHOJIOTHH,
— OCHOBBI pa3pabOTKH JICKAPCTBEHHBIX CPEJICTB,
— Metops! cepTuduKaIuy 1 KOHTPOJIS B OMOTEXHOJIOTHYECKOM IpoIecce,
— MeaunuHckas OHOXUMMS,
— CoBpeMeHHbIE METOIbI aHAIM3a B OMOTEXHOJIOTHH,
— OU3NKO-XUMMHUYECKIE METO bl HcclieqoBanus bAB.

3. IlepeveHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS 0 JMCHHUIIHHE
(MOyJII0), COOTHECEHHbIE C IIVIAHMPYEMBbIMHU pe3yJIbTATAMH 0CBOCHHS
o0pa3oBaTeJIbHOW MPOrpaMMBbl.

B pe3ynbraTe OCBOEHUS JIUCHUIUIMHBI (MOIydsl) Yy OOydYarouiuxcs
bopMUpPYIOTCA  CIEAYIOIIME KOMIIETEHIIMM U JOJKHBI OBITh  JIOCTUTHYTHI
CIeAyIoIIUe pe3yiabTaThl O0ydeHUs Kak 3Tan (OpPMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIIETEHIINH:

B pe3yabTare ocBOeHUs
o0pa3oBaTebHOI
Kon Ilepeyenb MIaHNPYyeMbIX pe3yJIbTATOB
NpOrpamMmbl
KOMIIeTeHIIUH . 00y4eHHUsI MO ANCUMILINHE
o0yuarouuiics J0JKeH
00J121aThH
OIlK-2 CIIOCOOHOCTBIO U 3HATh:
TOTOBHOCTBIO HCTIOJIb30BaTh ® MpaBwWiIa ¥ MOAXO/ABI K 00paboTKe
OCHOBHBIE 3aKOHBI pe3yJIbTaTOB, MTOJIYYEHHBIX B
€CTECTBCHHOHAYYHBIX SKCIIEPUMEHTAIBLHOU paboTe
JTUCIUILTUH B ® OCHOBHBIE BH/IbI TAOOPATOPHOM MOCYABI U
npodeccuoHanTbHON MpUOOPOB /IJIs TPOBEICHUS CUHTE3a
NeSITeNbHOCTH, TPUMEHSATh OpPTaHHYECKUX BEIIECTB
METO/Ibl MATEMaTHYECKOTO | YMETh:
aHaJIM3a U MOJICTTUPOBAHUS, ® Ha3bIBaTh OPraHUYECKUE COSAUHEHUS 10 UX
TEOPETHUYECKOTO U bopmynam
IKCIIEPUMEHTAILHOTO ¢ 000CHOBAaHHO BBIOMPATH METOJIUKY
UCCJICIOBAHUS MOJTyYeHUSs1, BBIJICTICHUS, OUUCTKU U
UACHTU(DUKAIINH T€X WU UHBIX
OpPTaHUYECKUX COCAMHEHUN




BJIAJIETh:
* mpodeccruoHATEHON TePMUHOIOTUEH
®  HaBBIKAMH MIPOBEJCHUS XUMUYCCKUX
peaKIuii ¥ IPyrux MpoIEecCOB U OMepauii,
UCTIONIb3YEMBIX B TPENapaTUBHON
OPraHNU4YEeCKON XUMHUH

OIIK-3 CIOCOOHOCTBIO 3HATh:
HCII0JIb30BATh 3HAHUS O ® OCHOBHBIE KJIACChl OPraHUYECKUX
COBPEMEHHOM (pU3HUECKOM COCJTMHEHU I
KapTUHE MHUPA, ®  OCHOBHBIE TUIBI PEAKIIMM U UX MEXaHU3MBbI
MPOCTPAHCTBEHHO- yMeThb:
BPEMEHHBIX ®  OMpEeAeNATh MPUHAICKHOCTD COSAMHEHUS
3aKOHOMEPHOCTIX, K OIIPEACIICHHOMY KJIacCy
CTPOCHUHU BeIleCTBa JIJIsi ®  ompenenaTh Hanboee XapaKTepHbIe
MOHUMAaHUs OKPY>KAIOIIETO XUMUYECKHE CBOMCTBA U MEXAHU3MBI
MUpa ¥ SIBJICHUN TPUPOIBI peaKkIii OpraHMuecKuX BEIIEeCTB M0 UX

bopmynam
BJIA/1€Th:

®  3aKOHOMEPHOCTSMHU BIMSHUSA CTPYKTYPBI
OpraHWYECKHUX COCITMHEHHUI HAa UX CBOMCTBA

4. CTpyKTYypa M cofepKaHue M CUUILIHHBI.

OO6miast TPyAOEMKOCTh JUCHUIUIMHBI COCTABIISIET 8 3aU€THBIX €UHHUII, T.C.
288 akamemuueckux dyacoB (M3 HUX 260 YacoB — caMocCTOsATeNbHas paboTa
CTYJICHTOB).

Ha nepBoM Kypce BO BTOPOM CEMECTPE BBIACISETCS 4 3aUETHBIC €IUHULIBL,

144 axagemuueckux uaca (u3 Hux 130 wyacoB — camocrosiTenbHas pabdora
CTYJCHTOB).

Ha BTOpOM Kypce B TpeTbeM ceMecTpe BblAeisieTcsl 4 3a4eTHbIC €IUHUIIBI,
144 axagemuueckux uyaca (u3 Hux 130 yacoB — camocrosiTenabHas pabota
CTYJICHTOB).

Pazpensr mucrumnmabl «OpraHuvecKkas XUMHs H3Y4arOTCsS Ha TEPBOM U
BTOPOM Kypcax.

Bropoii cemectp: nexuuu — 4 yaca, nabopatopasie padboTel — 10 yacos,
dbopma KOHTPOJIS — 3aUET.

Tpernii cemectp: nexkuuu — 4 yaca, sadopatopHbeie padotrsl — 10 4vacos,
dbopma KOHTPOJISI — IK3aMEH.

CTpykTypa U cofepKaHnue TUCIUIUTMHBI « OpraHrndecKas XUMHS 110 CPOKaM
U BUJaM paboThl oTpaskeHsl B [Ipunoxenun 1.

Conep:xanme pas3aesoB JUCUUIIJIMHbBI




Bmopoii cemecmp

Tema 1. TeopeTnueckue 0CHOBbI OPraHM4eCKON XUMUM
[Ipenmer opranudeckoid xumMuu. OCHOBHBIE TIOJOXEHUS TEOPUU
XUMHUYECKOTO CTPOEHHUS OpraHnyecKkux coenuHenuit (A. M. Bytiepos).

[ToHsiTHE ANEKTPOHHOM MJIOTHOCTU U OpOUTaNel, uX TUIbI U THOpUOU3aLus.
CrpoeHne >JEKTPOHHOW OOOJIOYKH aTOMOB, MOHATHE BAJIEHTHBIX 3JIEKTPOHOB.
Tunbl XUMAYECKUX CBS3€M B OPraHMYECKUX COCIUHEHUSIX: MOHHAsS, KOBAJICHTHAS
(monsipHasi U HEMOJsIpHAsi; O- U JT-CBSI3M).

Onextponnabie 3GHEKTh 3aMmecTuTeNel (MHAYKTUBHBIA W ME30MEPHBIN;
3 (DEKT CONPsKEHUS) M IX COBMECTHOE JICUCTBHE.

[ToHSTHA OCHOBHOCTH M KUCIIOTHOCTH: KUCIOTHI bpencrena u JIstouca; cuna
KUCJIOT U OCHOBAHUH.

[TonsTue o0 MexaHM3Max peakiui, KilaccupUKalMs peakuuid B
OPraHUYECKON XUMUH.

M3omepuss  MOJIEKYJI ~ OpPraHMYECKHMX  BEUIECTB:  CTPYKTypHas |
IPOCTPAaHCTBEHHAas (MOHATHE XHUpaIbHOCTH, R,S-HOMeHknaTypa, Gopmylisl
®uiiepa, NOHATHE O IHAHTHOMEPAX, IMACTEPEOMEPax, paleMare u Me30-hopme).

Tema 2. AJKaHbl. Sp-TUOpUAM3ALMS aTOMa yIJIepoJa B ajKaHax.
H3oMepusi, TOMOJIOTUYECKHI Psijl aJIKaHOB, €ro oomias ¢hopMmysa U HOMEHKJIATypa
HIOITAK. TloHsiTue NEPBUYHOrO, BTOPUYHOIO, TPETUYHOTO U UYETBEPTUUYHOTO
aToMOB yriepoja. Paaukansl (aJIKWIbl): ONpeAeICHUE U HA3BAHUS.

CrocoObl MOMy4YeHUs AQJKaHOB: W3 HENPEAENbHBIX YIJIEBOJAOPOJIOB,
raJIOr€HIPOU3BOIHBIX, aJbJAETUI0B, KETOHOB U KAPOOHOBBIX KHCIIOT.

XUMHUYECKHE CBOWCTBA aJKAHOB: pPEAKIMU PAJUKAIBHOTO 3aMEIICHUS
(MexaHu3M peakiuu raJOT€HUPOBAHMS; CyJib(porasioreHupoBaHueE,
CyJb(OOKHUCTIEHNE, HUTPOBAHKUE; COOTHOILIECHUE MPOJIYKTOB PEaKLUU), PEeaKIuu
OKMCJICHUS U ACTUAPUPOBAHHUS.

Tema 3. IluKiIoaJKaHbl. Sp-rHOpUAM3alMs aToOMa yIjiepoa B
uKJIoankaHax. M3oMepusi, TOMOJOTHYECKHH Psii IUKIOAIKAHOB, €ro oomias
dopmyna u Homenknatypa MHIOIIAK. Crpoenue wmomekyn HHUKIONpoNaHa
(yrnoBoe HampspkeHue baiiepa, moHsATHE OaHAHOBBIX CBSA3EH) M ITMKIOreKcaHa
(koH(pOpMAIMK MOJIEKYJIbI, aKCUATBHBIE H SKBATOPUATLHBIC 3aMECTUTEIH ).

CrocoObI MOoTyYeHUs [IUKI0ATKAHOB: U3 [IUKINYECKUX MPEIIIECTBEHHUKOB
(U3 HempeenbHbIX YIIEBOJOPO0B, TAJIOTEHIIPOU3BOIHBIX, albJACTHIOB, KETOHOB
17} KapOOHOBBIX KHCJIOT) u AUKINYECKUX MPEIIIECTBEHHUKOB
(BHyTpUMOJIEKYJIApHas peakuus Bropua, muposu3 cojell AMKapOOHOBBIX KHUCIOT,
peakius [unsca-Anbaepa).

XHUMHUYECKHE CBOMCTBA HUKJIOAIKAHOB: PEAKINN PAIUKAIBHOTO 3aMEILICHHS
(rajoreHupoBaHUE; CYyJb(POraJoreHupoBaHUE, CYyJb(POOKHUCIECHNE, HUTPOBAHUE;
COOTHOIIIEHHE MPOIYKTOB PEAKIMH), PACKPHITUS LMK, PEAKIUU OKHUCICHUS U
JNETUAPUPOBAHUS.

Tema 4. Texnumka 0e30macHOCTH NpH padoTe B XHMHYECKOM
JadopaTopuu. JlaboparopHas nocyaa. OOmue mpapuia HaX0XKISHUS H paOOThI



B nabopatopuu. IlpaBunma pabotei ¢ mnpoOupkamu. I[IpaBuna paboTel co
CUpTOBbIMU ropesikamu. [IpaBuna yTwiM3aluM OTXOAOB KHCIOT, LIEIOYEH,
OpraHUYECKUX PACTBOPUTENEH U JIETKO BOCILUIaMeHsrommxcs xuakocrent (JIBX).
[IpaBuna pabGoThl C KUCIOTaMH W WIEJIOYaMH, MPAaBUJIA UX HEWTpanu3aluud U
00pabOTKH OKOTOB. YCTpPOWCTBO M MpaBujia pabOThl C BBITSKHBIM HIKa()OM.
[TpaBuna xpaHeHust U pabOTHI CO MIETOYHBIMU MeTaiiaMu. [IpaBuna TymeHus
BO3rOpaHuil  paznuyHod mnpuponsl. [lpaBuna pabGotel ¢ mpubopamu,
HaxosumMMucs o BakyymoM. IIpasuna xpanenus u padotsl ¢ JIBXK. [IpaBuna
paboThl C XJOPOPraHWYECKUMU COCAMHEHUSIMU, OpomMoM, OEH30J0M U
MeTaHosioM. [IpaBuia paGoThl CO PTYTHIO U MpaBWIIA €€ yTHUIU3AIUH.

Bunbl mocyel, UCmonb3yeMoil B XUMHUECKOM JTabopaTopun (CTEKIISIHHAS,
dapdoposas, mnactukoBas). [IpaBuna mMbiThs madopaTopHoit mocyasl. Llnudsr
(kepH, My(dTa) U X OCHOBHBIC pa3Mephbl. HasHaueHwe pazmuyHON MOCYdbl B
XUMUYECKON abopatopuu: NpPOOUPKH, CTAaKaHBI, KOJObI (KPYTJIOJOHHBIC,
IUIOCKOJIOHHBIE, TPYLIEBUIHBIE, KOHUYECKHE, OJHOIOpJbIE, MHOIOrOpJbIe,
Bropua), nepexomnuku, damiku lleTpu, BOpOHKM (HAJIUBHBIE, HACHIIHbIE,
KafneyibHble,  JICNIUTENIbHBIC),  QuiIbTpel  (CTEKJIsIHHBIE,  (apdopoBbie),
XOJIOAMIIBHUKH, JIe(psierMaTopsbl, XJI0pKaIbLUHUEBbIE TPYOKH, aJTOHKU.

Tema 5. Meroabl OYMCTKH BemiecrB. MeETOAbl OYUCTKH TBEPABIX U
KUAKUX BeulecTB. [leperonka: Buapl NeperoHku (mpocras, BaKyyMHasi, C BOJSIHbIM
napoM, a3eoTporHas, peKTU(UKAIMS) U UX MPUHIUIBI; TUIBI MPUMECEH,
yAasIeMbIX C TIOMOIIBIO TEPEroHKH, MOHSATHE MpeAroHa M KyOOBOro OcCTaTKa.
Bunpl XomoaMSIbHUKOB Ui TIEPETOHKW, WX BBIOOp; cOopka mpubopa mis
NEPEeroHKH;  HUCHOJb30BaHUE  Ae(erMaTopoB,  XJIOPKaJIbLHMEBBIX  TPYOOK,
«KUIENOK». A3E0TpPONHBIE CMECH W HUX pa3/eJieHuE C IOMOIIBI0 IEPErOHKHU.
OcobeHHocTu cOOpKH Mpudopa sl BAKYYMHOM IeperoHKH.

[lepexpucramnu3anus: OPUHIUI METOJA, IMOCIEI0BAaTEIbHOCTh OINEepaluid
JUISL TIPOBEJICHUSI NEepeKpUcTaun3auuu. BeiOop pacTBopUTENns, TUIBI MPUMECEH,
yAAIAEMBIX C IOMOUIBIO MEPEKPUCTAIUIN3ALNHN, UCIIOIb30BAHNE AaKTUBUPOBAHHOIO
yIJis, BIMSHHE CKOPOCTH OXJIAKIEHUS HA NPOLECC KPUCTAIUIM3ALUU, TOHATHE
«3aTpaBku». ODUIBTPOBAHME: PA3HOBUIHOCTH  HUCIIOJIB3YyEMBIX  (QUIBTPOB
(OymaxHble, CTEeKJIsHHble, broxHepa), ycCTpOWCTBO BOJOCTPYHWHOIO Hacoca,
HEOOXOMMOCTh  MCIOJIb30BAHUSI  MPEIOXPAHUTEIBHON  CKJISHKH, TOHATHE
MaTOYHOTO pacTBOpa. MeTroAbl BBICYIIMBAHUS KUAKOCTEH (MCIOIb30BaHUE
Pa3JIMYHBIX OCYLINUTEINEN) U TBEPIBIX BEUIECTB (YCTPOMCTBO IKCUKATOPOB).

Bosronka: npunnun Mmeroaa u npumepsl. JInodunmzausi.

Xpomatorpaguieckue MEeTOJbl OYMCTKHU: BUABI XpomaTorpaduu (1Mo THUITY
UCTIOJIb3yEMON MOJBWKHOM (Da3bl, MO MPUHLUIY pa3lesieHus, M0 Ha3HAYCHHIO).
[TpuHIIMTIBI METOIOB aACOPOITMOHHONW, HOHOOOMEHHON M AKCKIIFO3MOHHOU (TelTb-
dbunpTpaniioHHoi) xpomarorpaduu. MeTon TOHKOCIOWHOW XpomaTorpaduu
(TCX): momBukHasi W HEMOJBIXKHAsi (has3bl, MOHATUS COPOEHTA M DIIIOEHTA,
CBOMCTBa cujMKares, npamas 1 oopatHas ¢assl. [loasmxHocTh BemectB Ha TCX
U BEIUYMHA, XapaKTepu3ylollas IOJBUXKHOCTb, €€ ONTUMAJIbHbIE 3HAYEHUS.
®daxkTopsbl, BAUSIONIME HA MOJBUKHOCTH BelecTB Ha TCX: npupoaa pazaenseMbix
BELIECTB, MPUPOJA HEMOABMXXKHOW  (da3pl, MNpuUpoAa MOABMKHOU (a3l



(am00TponHbIN  psan pacTBopuTeneil). Texnuka mnpoBenenuss mertona TCX:
HaHECEHUE MpoObl, MPOBEACHUE PpA3JCICHUS, METOAbl TMPOSBICHUS TISITEH,
MOHATHE «KPaeBBIX IP(HEKTOB» U «CBUACTEIIS.

Tpemuii cemecmp

Tema 6. AJIKeHbI M AJKAAHEHbI. SP’-THOPHAM3AIUS aTOMA YIIEpPOAa B
QJIKEHAX, JJIEKTPOHHAs NPUPOJA U FeoMeTpus ABOMHOMN CBs3u. CTPyKTypHas u
IpPOCTpaHCTBEHHas  u3oMepusi  (uumc-tpanc u  E-Z  HomeHkiaTypa),
TOMOJIOTHYECKUN PsJ aJTKEHOB U COMPSKEHHBIX JIMEHOB, €ro obmias dhopmyina u
HoMeHkJarypa MFOITAK.

CriocoObl TIOJIy4eHHUsS] aJIKEHOB W ajKaJMEHOB: M3 aJIKAaHOB, AJIKHHOB
(cTepeocesleKTUBHOE BOCCTAHOBIIEHUE), CIIUPTOB (CHHTE3 OyTaJMeHa MO0 METOIY
JlebeneBa), amKUITAJIOTCHHUIOB, C HCIOJb30BaHUEM (POCHOPHBIX HIUIOB.
[TpaBuna 3aiitieBa u ['opmana.

XHWMHUYCCKHE CBOMCTBA AQJIKEHOB M  alIKQJAUCHOB: JJICKTPOPUILHOE
NPUCOCANHEHNE TIO0 JBOMHOW CBsA3M (MexaHu3Mm peakuuil Adg, mTpaBWio
MapkoBHUKOBa W €ro OOOCHOBaHME C TOYKH 3pPEHUS MEXaHU3Ma,
rajJOreHUpPOBAaHUE, TUAPOTAIIOr€HHpOBaHUWe, ruaparanusa; 1,2- wu  14-
NPUCOECIMHEHNE K JUeHaM), TujpaTalus MOpoTUB INpaBuia MapKOBHUKOBA
(ruagpoOoprUpOBaHUE-OKUCICHHUE), PAJUKAIBHOE NPUCOECIUHEHUE (MEXaHHU3M
peakuuu rujaporajgoreHupoBaHusi  Adgr, mnepekucHbli 3ddekT Xapaia),
paauKagbHOEe 3aMelleHue (JUTMIBbHOE TajJOoreHMpPOBAHUE), BOCCTAHOBJIICHUE,
okucienue (mo [punexaery, no Baruepy).

Tema 7. AJxkuHbL. Sp-TUOpUAM3aIUs aToMa yrjepoja B alIKMHAX,
JIEKTPOHHAs NPUPOAA U TeOMETpus TPOWHON cBs3H. CTpyKTypHash H30MeEpHs,
TOMOJIOTUYECKUN Psifl AIKMHOB, ero oo01ast popmyna u HomeHkinatypa MIOITAK.

CrnocoObl  MoJiydyeHusi ajJKUHOB: U3 KapOuja KajbliUs, aJIKEHOB,
QJIKWJITaJIOT€HUI0B, AJIbJIETH/I0B U KETOHOB.

XUMHAYECKHE CBOWCTBA AQJKHHOB: KHCIOTHBIE CBOWCTBA QJIKHWHOB,
ANEKTPOQUIbHOE MPUCOETUHEHUE N0 TPOUHOW CBsI3M (MexaHu3M peakuuil Adg,
npaBuio MapKOBHUKOBA M €ro OOOCHOBAHHME C TOYKH 3pEHUS MeEXaHU3Ma,
raJIoreHUPOBaHKE, THIpOrajoreHupoBanue, ruaparauus no KyuepoBy, nonsTue
KETO-€HOJIbHOM TayTOMEpHUM, TUApaTalvs BUHWIAICTHIICHA, MPUCOEIUHEHUE
OPYTUX  JJeKTpOo(HUIIOB), TUApaTalus NPOTHUB MpaBwia MapKOBHHUKOBA
(ruipobopUpOBaHUE-OKHUCICHHE), paguKaibHOE IPUCOCMHEHNE (Adg,
nepekrcHbIi 3 ekt Xapaia), BOCCTaHOBIIEHUE, OKUCIICHHE.

Tema 8. Apenbl. sp’-ruOpuaM3alMs aromMa yriepoja B apeHax,
3JIEKTPOHHAs TMPUPOJAa U TEOMETPHsl JBOMHBIX CBSI3U OEH30JbHOTO KOJbIIA.
CTpykTypHas M30Mepusi, TOMOJIOTHUECKUN psAJl apeHoB, ero olmias ¢popMyna u
HomeHknatypa MIOITAK (opro-, Mera-, mapa-moJIo)KEHHs; TpPUBHAJIbHbBIE
Ha3BaHus). [loHsATHE apOMAaTUYHOCTH W YCJIOBHUS ApOMaTUYHOCTH (TPaBHIIO
XIOKKeTs); IOHATHE O PE30HAHCE.

Meronsl IIOJIyYEHUS aApEeHOB: peakus Bropua-®urrtura,
NeKapOOKCUIIMPOBaHUE OCH30MHBIX KUCIIOT, PEAKIIMU B OOKOBBIX IIETISX



XUMHUUYECKHE CBOMCTBA apEHOB: OKHCIICHUE, MIEKTPOYUIbHOE 3aMeIIeHre
B OCH3eIbHOM KOJbIle (MEXaHM3MBbl peakiuid Sg W 0o0pa3oBaHUs
COOTBETCTBYIOIIMX JJICKTPOPIIBHBIX YACTHIl, HUTPOBAHUE, CYyJIb(pupoBaHue,
rajoreHUpOBaHNE, AIKWIMPOBaHUWE U amwinpoBanue no Ppuupento-Kpadrey,
METO/Ibl TIOJIyYEHUsI KapOOKATHOHOB, MOHATHE O CKEJIETHBIX MEPErpynmnupoBKax
KapOOKaTHOHOB). Tumbl 3amecTuTeNed B  OEH30JbHOM KOJIbIIE M  HX
OpUEHTHUPYIOIIEE BIMSHUE HA PEaKLUMHU Sg, COTVIACOBAHHAS U HECOTJIACOBAaHHAs
OopueHTaIus. Peakiiuu rajoreHHMpoBaHHUS B apoMaTHYECKOe SApO U OOKOBYIO
nenb. Peakiyu Sg B KOHACHCUPOBAHHBIX apEHaX.

Tema 9. TajgorennpoumsBoanble. M3omepuss W HOMEHKJIATypa
(3amecTuTeNbHAS U PAIUKAIbHO-(YHKIIMOHATbHAS).

Metoapl TMONYy4YEHHs] TaJOTECHIPOU3BOAHBIX: M3 aJKaHOB (Sg), AJIKEHOB,
ankuHoB, ankagueHoB (Ade u Adg), apeHoB (Sg), cnupToB (3amelieHUE
THAPOKCUIILHON TPYyNMbl HA TaJIOT€H), ajdbJCTUIOB W KETOHOB, KapOOHOBBIX
KHCJIOT, COJIEN TMa30HUs, IPYTUX TAIIOTEHITPOU3BOIHBIX.

XUMHUYECKHE CBOMCTBA TajJOTCHOPOU3BOIAHBIX: PEAKIUU HYKICO(PUIHLHOTO
3aMelieHus ¢ pa3inuHbiMU Tunamu Hykieodwios (O-, S-, N-, H-, C-, P-, Hal-
Hykiaeoduibl). IlpencraBieHne o MexaHHM3Max peakiuil HYKICOPUIBHOIO
3ameteHus (Sl u Sn2), ¢hakTopsl, BIMSAIONIME HA MPOTEKAHUE PEAKLUU [0 TOMY
WM  WHOMY  MexaHusMmy. Peakuuu — B-anuMuHHMpOBaHUsA — (OTUICTUICHHMS)
raJIOTCHIPOU3BOIHBIX, TMpaBwia 3aiinieBa W ['odMaHa, mpeaCTaBICHUE O
MexaHu3Max peakiuii saumunupoBanus (E1 u E2), dakropsi, Biustonime Ha
NpPOTEKaHWE peakuuu 10 TOMY WIM HMHOMY MexaHu3Mmy. Peaknuu
TAIOTCHIPOU3BOIHBIX € MeTaulaMH. Peaknmm HYKI€O(MUIHLHOTO 3aMEIEHUS
rajoreHONPOU3BOJIHBIX APOMATHUYECKUX YTIIEBOIOPOIOB.

Tema 10. CniupTtbl ¥ ¢peHoJBI. ['OMOTOTHYECKUN Psifl CIUPTOB U (HEHOJIOB,
WX M30MEPUSl U HOMEHKJIATypa (3aMeCTUTENIbHAs U PaAuKaIbHO-(DYHKIIMOHATIbHAS,
BUIIMHAIBHBIC U TEMUHAJBHBIE CITUPTHI).

Metoapl ToTydyeHUsI CIIUPTOB M (PEHOJIOB: C HUCIOJIH30BAHUEM PEAKTHBOB
['punbsipa (M3 adbJACTHJOB M KETOHOB, M3 CJOXHBIX 3(UPOB), pEaKIUIMU
BOCCTaHOBJICHMSI (M3 aJIbJICTUIPB U KETOHOB, U3 CIOXHBIX 3(UPOB), THApATAIIUEH
alkeHoB (1Mo mpaBwily MapKOBHMKOBA U MPOTHUB HET0), THUAPOIU3OM
ankunaranoreHu0B. [lomyyeHne BUIIMHAIBHBIX JAUOJIOB U3 AJIKEHOB, OKCHUPAHOB,
BUIIMHAIBHBIX JUTaJOTE€HUIOB. [Tonyuenue (benosoB TUJIPOJIU30M
apuIraJoreHu1I0B, COJEN TUA30HUS, KyYMOJIbHBIM CUHTE30M.

XUMHYECKHE CBOWCTBA CHUPTOB M (DEHOJIOB: KHUCJIOTHBIE W OCHOBHBIC
CBOWMCTBA; peaKiuu ¢ 3JeKTpoduiamu (aIKWIUPOBAHUE, AllUIMPOBAHUE CIUPTOB,
UX peakiuu ¢ albJerujiaMd W KETOHaMM, peakuus BuibsiMcoHa mnoydeHus
npocThiX 3(QUPOB, peakuuu Sg B OEH30JbHOE KOJIBLO (PEHOJIOB, MOJYyYECHHE
aleTUIICATMIUIOBOM KUCIO0THI 0 Konbbe); peakiuu ¢ Hykiaeopuiamu (peakiuu ¢
rajoreHoBOJIOpPOJIaMH,  CIIUpTaMH,  TajoreHugamu  Gochopa U cepshl).
Herunpartanust cnuptoB (mpaBuia 3aiiiea u ['odpmana, mnpencraBieHue o
MexaHu3Max peakiuid snmumuHupoBanus (E1 u E2)), okucnenue cnuptoB (70
KapOOHWJIbHBIX ~ COCJIIMHEHUM, JI0 KApOOHOBBIX  KHCIOT, OKHCIUTEIbHOE
pacHIeTICHHE BUIIMHAIIBHBIX MHOTOATOMHBIX CIIUPTOB, OKUCJICHHE (PEHOJIOB).



Tema 11. Aabaeruabl U KeTOHbI. [ OMONOTHYECKUN PsJl KapOOHWIHHBIX
COCAMHEHU, UX U30MEPHSI 1 HOMEHKIIATYpa.

Metoapl moaydeHnuss KapOOHMIIBHBIX COCIMHECHHN: U3 aKMHOB (THIpaTaIis
no mnpaBwiy MapKOBHUKOBA W MPOTUB), U3 TE€MUHAIbHBIX AUTAJIOTC€HUIOB, W3
OJIHOATOMHBIX M MHOTOAaTOMHBIX CIUPTOB, M3 MPOU3BOJHBIX aNbJETUIOB M
KETOHOB, U3 TPOM3BOJHBIX KapOOHOBBIX KHCIOT, Ha OCHOBE allETOYKCYCHOTO
adupa; dbopmunupoBanueM u amirpoBanue (o dpuneno-Kpadrey) apeHos.
[TonyueHnue o,B-HENpenenbHbIX AIBAETUIOB U KETOHOB U3 (-TaJIOT€H3aMEIIEHHBIX
MIPOU3BOJIHBIX, aJIbJ1I0JIbHO-KPOTOHOBOM KOHJICHCAIIMEH, rujJipatanuen
BUHWJIAIIETUIIEHOB.

XUMHUYECKHE CBOMCTBA KAPOOHWMIIBHBIX COCIMHEHUN: KUCIOTHBIE CBOMCTBA,
KETO-CHOJIbHAS TAYyTOMEPHSI, peakinu HykieomibHoro npucoeaunaerus (¢ O-, S-,
N-, H-, C-, Hal-nykneodunamu), KUCIOTHBIA ¥ OCHOBHBIN KaTanu3 peakiuii Ady,
ocHoBanus llludda, anpnonsHO-KpoTOHOBas KoHAeHcauus. 1,4-Ilpucoenunenue
HYKJI€OQWIOB K  0,B-HenpeaeiabHbIM  KapOOHWIBHBIM  COCIUHEHUSIM.  O-
["asioreHnpoBaHue TpeJeIbHBIX U HENpeJeIbHbIX KapOOHWJIbHBIX COCIUHEHUH,
raioopMHOE paclierieHue, aJKuIupoBaHue B a-mnojoxenue. Peakus [lepkuna
apOMaTU4EeCKUX anbIeruoB. OKHUCIEHWE U BOCCTAHOBJICHHUE AQJIBJETUNIOB H
KETOHOB (peakIiusi cepeOpsHOTO 3epKajia), BOCCTAHOBUTEILHOE aMUHUPOBAHHE.

Tema 12. KapOoHoBble KUCJI0TBI. ['OMOTOTHYECKUN Psii KapOOKCHIIBHBIX
COEAMHEHU, UX U30MEPHSI 1 HOMEHKIIATYpa.

Mertoapl monydeHns KapOOHOBBIX KHCIIOT: HA OCHOBE PeakTUBOB I puHbspa,
peakIusIMH OKHUCJICHHSI, THUIPOIU30M IPOU3BOJHBIX KapOOHOBBIX KHCJIOT, Ha
OCHOBE MaJIOHOBOTO 3(pupa.

Metoapl  MOAYyYEHUST TPOU3BOJHBIX MPEJACTbHBIX U  HEMPEJETbHBIX
KapOOHOBBIX KHCJIOT: COJIeH, aHTUJIPUAOB (MPOCTHIX, CMEIIAHHBIX, IUKINYECKUX ),
rajOreHaHTuJIPU0B, CIOKHBIX Y(PUPOB, aMUAO0B, HUTPUIIOB, KeTeHOB. [lomydyenue
HeMpeleNbHbIX KapOOHOBBIX KHUCJIOT W3 MPEJEIbHBIX Yepe3 0-rajJoreHupOBaHUE.
[Tonyyenne apomMaTHYeCKUX KapOOHOBBIX KHUCIIOT OKHCJICHHEM OOKOBBIX IIeTei
apeHOB.

XUMHUYECKHE CBOMCTBA MPENIEIbHBIX U HEMPEAEIbHBIX KapOOHOBBIX KHCIOT
u ux npou3BogHeix: OH- um CH-kuCIOTHOCTH, peakiuu HYKI€O(PUIHLHOTO
samemienust (¢ O-, N-, H-, C-Hykieodunamu), KUCIOTHBIM U OCHOBHBIN KaTaJu3
peakuuii Sy. KucimoTHbie CBOMCTBA MaTOHOBOM KHUCIOTHI U MAJIOHOBOTO 3(pupa, ux
peaknuu ¢ 3JeKTpoduaaMu. AIETOYKCYCHBIM 3(PUp W €ro HCIOIh30BaHUE B
CUHTE3€ KapOOHWIBHBIX COEAMHEHHH. a-I'anoreHupoBaHne KapOOHOBBIX KHUCIOT,
AIKWIMPOBAHWE W aUWIMpOBaHHE B o-nosiokeHue. [lomyuenne N-3ameni€HHBIX
aMUJIOB, CJIOKHBIX S(QUPOB M aHTUJAPUAOB. Peakinuu nexapOOKCUINPOBAHUS
KHUCIIOT.

XUMHUYECKHE CBOWCTBA TMPOU3BOJIHBIX YIOJBHOM KHUCIOTHI (docreH,
KapOOHaThI, KapOaMaThl, MOYECBUHBI).

Tema 13. A3oTcoaep:kaniyue coeJMHEHUs.



Crtpoenue HUTpOrpynmbl, Me3oMepHbId 3hdekr; CH-KHCIOTHOCTE B -
MOJIOKEHUH K HUTPOTPYIIIIE.

Metoapl MOMy4eHUsT HUTPOCOEAVMHEHU: HUTPOBAHUE AJTKAHOB M ApPEHOB,
AIKUJTMPOBAHUE HUTPUTOB, OKUCIICHUE AMUHOB.

XUMHYECKHE CBOMCTBA HUTPOCOEIUHEHUM: PEAKLMH C JIEKTPO(UIBbHBIMU
peareHTaMH MO O-TOJOXKEHUI0 K HUTPOTPYIe (C rajoreHamu, KapOOHUIbLHBIMU
COCAMHEHUSMHU, C AaKTUBUPOBAHHOW JBOMHOW CBs3bl0 (peakuuss Muxasns));
peakIui BOCCTAHOBJICHUS (peareHThl M CHOCOOBI TOJYUYEHHUsS Pa3TUYHBIX
BOCCTaHOBJICHHBIX MPOU3BOIHBIX HUTPOTPYIIIIHI).

CrpoeHue MOJEKYJbl aMMHaka WM AaMUHOB; [EPBUYHBIE, BTOPHUYHBIE,
TPETUYHBIE aMUHBI U YETBEPTUUYHBbIE aMMOHHUEBBIE COJIU. OCHOBHOCTh AMUHOB U
BIIUSIHUE PA3JIMYHBIX (PAaKTOPOB HA HEE.

Meto/bl TOTy4YEHHS] aMUHOB: PEAKIIUA BOCCTAHOBIICHUSI HUTPOCOEUHEHHUI,
OKCMMOB,  aMHJIOB, BOCCTAaHOBUTEIHHOEC  aMUHHUPOBaHUE  KapOOHWIHHBIX
COCAMHEHUI; MPSIMOE U HEMPSIMOE aTKUIUPOBAHUE aMUHOB.

XUMHAYECKHE  CBOWCTBA AMHUHOB:  AIKWJIMPOBAHWE,  ALMIMPOBAHHUE,
B3aUMOJICUCTBUE C KAapOOHWJIBHBIMU COCIUHEHUSMHU (KUCJIOTHBIA W OCHOBHBIN
karanu3 peakuuid Adn, ocHoBanus Illudda). HutposupoBanue anudaTudeckux
(MepBUYHBIX MU BTOPUYHBIX) M apoMaTHYecKux aMuHOB. [lomydeHue coseit
JTMA30HUS U UX XUMHUUYECKHE CBOMCTBA (PEaKIMU 3aMEHbI JUA30TPYIIbl HA ATOMBI
TaJIOTEHOB, BOJIOPOJia, LHMAHOTPYNIY, THAPOKCHIBHYIO TPYIILy C BBIICICHHEM
a3oTa; peakiuu ¢ N- u C-nykieopuiamu, peakius a30CoYeTaHusI U €€ MEXaHU3M
Sk).

CtpoeHne MOJEKYyJd  O-aMUHOKHCIIOT; TIOHSITUE  UBUTTEP-HOHA U
M303JIEKTPUUECKON TOuKW. He3zaMeHuMble aMUHOKHUCIOTBI, HX CTPOCHUE U
HOMEHKJIaTypa.

MeToapl TOyYEHUSI 0-aMUHOKHCIIOT: W3 KapOOHOBBIX KHCIOT (Uepe3 o-
rajorenupoBanue), no ['abpusmo, no Itpexkepy.

XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT: PEAKIIUUA MO KapOOKCUIILHON TpyIine
(mosrydeHue CIO0KHBIX A(UPOB, TAJTOTEHAHTUIPUIOB, aMUIOB) U TI0 aMUHOTPYIIIE
(ayIKuIMpoBaHUe, alIMPOBaHUE, Ae3aMuHupoBanue). OOIIas cTpaTerus CUHTE3a
METNTHUJIOB: TIOHATHE MENTUIHON CBSI3U U criocol e€ oOpazoBanus, C- 1 N-KOHIIbI
NOJIUMIETITUTHON 1ENU; 3allUTHbIE TPYNNbl [ aMUHOTPYIILI (aMUAHBIE |
YPETaHOBOTO THMAa) M KapOOKCHIBLHON T'PYIIbI (CI0KHOI(PUPHBIC), TPUHITUIT UX
UCIIOJIb30BaHUS, CIIOCOOBI BBEICHUS U YIAICHHUS.

Tema 14. VYraeBoabl. ['oMonoruueckue psapl  yIVIEBOAOB, HX
Kiaccu(uKaIus MO YWCTY VYIJIEBOJHBIX OCTATKOB, YHCIY aTOMOB YTJepoa,
XxapakTtepy KapOOHWJIbHOW rpynmbl. OTKpbITass W LHUKIWYECKHE (MUpaHO3HAs U
dbypanosHasi) GopMBbl, SBICHHE MyTapOTallUd. THIBI IUKIMYECKOU CBSI3U aTOMOB,
noJiyaueTanbHas (IJIMKO3UHAs) TUAPOKCUIIbHAS TPyNIa, ONpeaeIeHue aHOMEPOB,
dbopmynsl Ouiepa u Xeyopca.

Metoapl TOJIydeHUs YTJIEBOJOB: METOJbl HapalllMBaHUS M COKpaICHUS
YIJIEBOAHOM LIETIN.

XUMHUYECKHE CBOMCTBA YIJICBOJOB: PEAKIIMU BOCCTAHOBIICHHUS U OKUCIICHHS
(10 anbAApOBBIX M aJIbJIOHOBBIX KHUCIOT, NEPHOJATHOE OKHUCICHHUE), TMOHATHE



BOCCTAHABJIMBAIOIIUX u HEBOCCTAHABIMBAOIIUX caxapos. Peakuun
ATKWINPOBAHUS W AIWUIMPOBAHUS YTJIEBOAOB, PEAKIMUA C KapOOHWUIHLHBIMU
COeAMHEHUSIMHU (TIOJYUYECHHUE TOJIHBIX aleTaliel BULIMHAIBHBIX THUIPOKCHUIIBHBIX
rpymnm). XapakTepHble OCOOCHHOCTH MOJIyalleTallbHOW THUJIPOKCUIIBHOW TPYMIIbI,
MOJBM>KHOCTh aTOMa BOJOPOJA THUJIPOKCUIBHOW TPYIIbl AHOMEPHOIO LEHTpA.
[Tonyuyenne O- u N-rimmKko3u10B.

[IpumMepbl aucaxapuaoB (MajibTO3a, JIAKTO3a, caxapo3a) W IMOoJMcaxapuaoB
(esmtro03a), UX CTPOSHUE U CBOMCTRA.

Tema 15. I'erepouukinveckue coeqUHEHHMsI. ['OMOJIOTMYECKUE PAIbI
reTEPOLMKIIOB, X HOMEHKJIATypa U ApOMATHYHOCTb.

CriocoObl  TONy4EeHHS] TSATH- M IIECTUYICHHBIX TEeTePOIUKINYCKUX
COEIMHEHUH U3 COOTBETCTBYIOIIUX TUKAPOOHUIBHBIX COCIMHEHU.

XUMHAYECKHE CBOMCTBA MATUWICHHBIX TE€TEPOLUUKINYECKUX COCAUHECHUM:
peakuuu  SMEKTPOPUIBHOTO  3aMeIIeHus (MX  PETHOHAINPABICHHOCTH),
BOCCTAHOBJICHMSI, TpHUCOEAMHEHUs K ¢ypany;, auuaopoObHOCTs ¢ypaHa u
MAPPOJIA; KUCJIOTHOCTh MUPPOJIA.

XUMHYECKHE CBOMCTBA MIECTUUIICHHBIX F€TEPOLUKINYECKUX COCTNHECHUN:
peakiuu  JJIEKTPOPUIBHOTO  3aMelleHuss (MX  PErHOHANPaBICHHOCTH),
HYKJI€O(QUIBHOTO 3aMelleHusi (MX pPEeruoHANpaBiI€HHOCTh); OCHOBHBIE U
HYKJIeO(DUJIbHBIE CBOMCTRA.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHM.

Meroauka TpenojaBaHus JUCHUIUIUHBI «OpraHuueckas XUMHS» U
peanu3aiysa KOMIIETEHTHOCTHOTO TTO/IX0/1a B U3JI0’KEHUU 1 BOCIIPUSTUU MaTepHalia
peIyCMaTPUBAET HCIIOJIB30BAHUE CICAYIOMNUX AKTHBHBIX (OpM MpOBEICHHUS
TPYITIOBBIX AyJUTOPHBIX 3aHSATHNA B COYETAHWUU C BHEAYIUTOPHON paboTON C
1EIbI0 (POPMUPOBAHUS U PA3BUTHUA MPO(HECCUOHATBHBIX HABBIKOB 00YUYaIOIINXCS:

— MOATOTOBKA K BBIMOJHEHUIO JJAOOPATOPHBIX paboT B JIaOOpaTOpUsIX BY3a;

— opraHu3anus W MPOBEJACHHE TEKYIIEro KOHTPOJIA 3HAHWUN CTYACHTOB B
dbopme 3amuThl 1a60paTOPHBIX PadoT;

— OpraHu3anus W MPOBEJCHHE TEKYIIEro KOHTPOJISA 3HAHWUU CTYJACHTOB B
(dbopMe BBITIOIHEHHSI IOMAITHUX KOHTPOJIBHBIX padoT;

— OpraHM3ainusi ¥ TMPOBEJCHUE TEKYIIEro KOHTPOJIS 3HAHWM CTYJCHTOB B
¢dbopmMe BBITIOTHEHHS] KOHTPOJIBHBIX PadoT.

[IpenycmoTpeHa BO3MOKHOCTh HCIIOJIB30BAHMSI 3JIEKTPOHHOIO OOy4YeHus,
JTUCTAHITMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI. Bece MaTepuanbl pa3mMeniaroTcs: B
CI0O Mocxkogrckoro ITomutexa (https://Ims.mospolytech.ru/).

3aHATUS JIEKIIMOHHOI'O THUIA COCTaBIAIOT 57% OT 00beMa ayauTOPHBIX
3aHATHM.



6. OneHovHbIe cpeAcTBa AJISl TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIMH 110 UTOraM OCBOCHUSI JUCHUIIMHBI U Y4eOHO-
MeTOoAMYecKoe obecneyeHue caMoCTOsATe/IbHOI padoThI CTYACHTOB.

B npouecce oOydeHHs HUCHOJIB3YIOTCS CIEAYIOIIME OLICHOYHBbIE (HOPMBbI
CaMOCTOATENIbHON pabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYLIErO0 KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIIi:

Bo BTOpOM cemecTpe

- CeNAIIUNA TeKYIIUA KOHTPOJIb: OLIEHKA BBITTOJIHEHUS] 00yJaIONMMUCS 3aJJaHUH B
X0JI€ Ay IUTOPHBIX 3aHSATHUIA;

- TEKyLIMWA KOHTPOJIb: OLICHKA BBIMOJHEHUS OO0Y4YarONIMMUCS CaMOCTOSITEIbHON
paboThl (MHAMBUAYAIBHO JUISl KaXKJIOro o0ydaromierocsi) (KOHTpOJIbHbIE padOThl U
JIOMAIIIHHE KOHTPOJIbHBIE PAOOTHI);

- IOATrOTOBKA K BBINOJIHEHUIO JAOOPATOPHBIX PAa0OT M UX 3alINTA;

- MPOMEXKYTOYHAs aTTecTalus (KOHTPOJIb) — 3a4ET.

B TperbeM cemecTpe

- CeS[IIUNA TEeKYIIUH KOHTPOJIb: OLIEHKA BBITTOJIHEHUS 00yYaronuMuUCs 3aJJaHui B
XO0/J1€ ayJUTOPHBIX 3aAHSITUH;

- TeKyIIMA KOHTPOJb: OIICHKA BBITIOJIHEHHSI OOYYArOIIMMUCS CaMOCTOSITEIbHON
paboThl (MHAUBUAYAIBHO IS KaXJ0T0 00yuarormerocsi) (KOHTPOJbHbBIE padOThl U
JIOMAIITHAE KOHTPOJIbHBIE PAOOTHI);

- MOJICOTOBKA K BBIMIOJIHEHUIO JTA0OPATOPHBIX pabOT U UX 3alUTA;

- UTOTOBasl aTTecTanus (KOHTPOJIb) — SK3aMEH.

Bompocel  k  3ammuTe  s1a00paTtopHbIX  paboT, oOpaslbl  BapUAHTOB
KOHTPOJIBHBIX ~Pa0OT, JOMalIHUX KOHTPOJIBHBIX PadOT, MPOMEKYTOUHOTO
KOHTPOJIS (OMJIETHl Al MUCbMEHHOW 3a4€THOW pabOThl) MU MUTOTOBOTO KOHTPOJIS
(PK3aMeHaIMOHHbIe OUJIeTh) TpUBeaeHHI B [Ipunoxxenun 2.



6.1. ®oHI OLICHOYHBIX CPEICTB VISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs o JUCHUILIHHE (MOIYJIIO).

6.1.1. Ilepeyenb KOMIETEHI U ¢ YKa3aHUEM 3TAaNOB UX (OPMHUPOBAHMS B
npouecce 0CBOCHUs1 00pa3oBaTe/JIbHON MPOrPaMMbl

B pesynbrare OCBOEHHS AUCHMIUIMHBI (MOAYJs) (OPMHUPYIOTCS CIEIyIOLIUE
KOMITETEHIIUU:

Kon B pe3yabTare ocBOeHUs 00pa30oBaTeIbHON MPOrpaMMbl 00y4al0NIMIACA
KOMIIeTeHIIH
" H0JI7KEeH 00J1a1aTh
CHOCOOHOCTH ¥ TOTOBHOCTbH HUCITIOJI30BATh OCHOBHBIE 3aKOHBI
OIIK-2 CCTCCTBCHHOHAYYHBIX JUCHUILJINH B HpO(i)eCCHOHaHBHOfI ACATCIIbHOCTH,
- MPUMEHSITh METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOJICTUPOBAHUS,
TEOPETUUECKOTO U IKCIEPUMEHTATBHOIO UCCIIETOBAHUS

CIOCOOHOCTH MCIOJIb30BaTh 3HAHUSI O COBPEMEHHOM (PU3NUECKON KapTHUHE

OIIK-3 MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTIX, CTPOCHUHI
BEILIECTBA JUIsl IOHMMAaHU OKPY’KAOIIEro MUPA U SBJICHUM IPUPOJIBI

B  npomecce ocBoeHuss  0o0pa3oBaTEIbLHONM  MPOTrpaMMbl  JAHHBIE
KOMIIETEHIIMU, B TOM YHUCJIE UX OT/ACJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS TTOITAITHO
B XOJ€ OCBOEHUS OOyYalomMUMHUCS JUCHUIUIMH (MOAyJiel), TMpakTUK B
COOTBETCTBMM C Y4Ye€OHBIM IUJIJAHOM U KaJeHAapHBIM TpadukoM ydeOHOTO
mporiecca.

6.1.2. Onucanue noka3areJieid 1 KPpUTEpHEeB OLICHMBAHNSI KOMIIETEHIIHIA,
(opMupyeMBbIX 110 HTOraM OCBOCHHUS TMCHUIIMHBI (MOXYJISA), ONMUCAHUE IIKAJ
OLICHUBAHHUSI.

[TokazaTenem OICHWBaHUS KOMIETCHIIMH HaA pPa3IUYHBIX JTamax uX
dbopMHUpOBaHUSA  SBISICTCS  JIOCTHIKEHHE  OOYyYarONIMMUCS  TIAaHUPYEMBIX
pEe3yJAbTAaTOB O0YUEHUS MO AUCIHUILIUHE (MOIYJIIO).



IToka3arTean

Kpurepun onennBanns

OIIK-2 - cioco0HOCTH ¥ TOTOBHOCTH HCMOJIb30BATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILINH B
npodgecCHOHAIBLHOI 1eITeJIbHOCTH, IPUMEHSITH METOAbl MATEMATHYECKOI0 AHAJIN3Aa U MOAeTUPOBAHMS,
TEOPETHYECKOr0 H IKCIEPUMEHTAILHOTO UCCIeI0BAHMS

3HATH:
1) mpaBuna u
MOJIXOJTBI K
o0paboTke
pe3yibTa-
TOB,
MOJTYYeH-HbIX

OO0yuaromuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBUE
WM HEIOCTaTOYHOE
COOTBETCTBHE 3HAHHI
MPaBUIT U TTOJIXO/IOB K
00paboTke

Obyuaromuiics
JIEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE CIIEIYIOITUX
3HaHWii: 1) mpaBuia u
MOIX0/IbI K 00paboTKe
PE3yIbTaTOB, MOITYYEHHBIX
B 9KCIIEPUMEHTAIIbHOU

OO6yuaromuiics
JIEMOHCTPUPYET
YaCTHYIHOE
COOTBETCTBHE
CIemyIonMX 3HaHui: 1)
MPaBUIIA ¥ MOIXOJIbI K
00paboTKe pe3yIbTaToOB,

OO6yyaromuiics
JEMOHCTPUPYET
ITOJTHOE COOTBETCTBHE
3HAHUH NpaBUI U
MIOAXO0I0B K 00paboTKe
pe3yIbTaTOB,
MOJTY4YEHHBIX B

B PE3yJIbTaTOB, paborte, 2) OCHOBHBIE BU/IbI | IOJIyYECHHBIX B IKCIEPUMEHTAIIBHOM
3KCIIEPUMEHT | MOJIyYEHHBIX B nabopaTopHOH MOCYAbI U 3KCIEPUMEHTAIbHOM pabore, a Taxxke
aIbHOU SKCIEPUMEHTAIbHOU MpuOOPOB JUTSI TPOBEJCHHUS | paboTe, 2) OCHOBHBIE OCHOBHBIX BUJIOB
pa0ore; pabore, a Takxe CHHTE3a OpPraHMYECKUX BUBI TabopaTopHOH 71a00paTOPHOH MOCYABI
2) OCHOBHBIE | OCHOBHBIX BHJIOB BemiecTs. JlomyckaroTcs MOCYTbI ¥ IPUOOPOB JUTSL | U TPUOOPOB ISt
BUJBI 71a0opaTOpHOH MOCYABI | 3HAYUTENbHBIEC OLIMOKH, MIPOBEIEHUS CUHTE3a IIPOBEIEHUS CUHTE3a
naboparop- Y IPHOOPOB ISt MIPOSIBIISETCS OpPraHUYECKHUX BEIIECTB. | OPraHUYECKUX
HOH MOCYZAbl | MPOBEACHUS CUHTE3a HEIOCTAaTO4YHOCTh 3HaHul, | JlomyckaroTcs BemecTB. CBOOOIHO
Y IPHOOPOB | OpPraHU4ecKuX 0 psiAy MOKa3aTenew, HE3HAYHUTEIbHbIE orepupyeT
st BEIIECTB o0yJaromuics OIIMOKH, HETOYHOCTH, NPUOOPETCHHBIMA
NPOBEICHUS WCTIBITHIBAET 3HAYUTENIbHBIC | 3aTPyIHEHHS IPH 3HAHUSIMH.
CUHTE3a 3aTpyJHEHHUS pU AHATUTHYECKUX
opraHuyec- OIEPUPOBAHUN 3HAHUAMU oTeparysX.
KHX BEILECTB IIpU UX NIEPEHOCE Ha HOBHIE

CUTYAIHH.
YMeTh: OOyuatomuiics He OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
1) Ha3pIBaTh | yMeeT Ha3bIBaTh JNEMOHCTPUPYET HEMOJIIHOE | AEMOHCTPUPYET JEMOHCTPUPYET
opranudec- OpraHUYecKHe COOTBETCTBHE CIIEAYIONINX | YaCTHYHOE IIOJIHOE COOTBETCTBHE
Kue COEAMHEHHMS TI0 UX yMeHuil: 1) Ha3bIBaTh COOTBETCTBHE YMEHUH Ha3bIBATh
coeMHEeHHs | GopMyliam U OpraHWYecKHe COeTMHEHNs | CIeAYIOUIMX yMeHuil: 1) | oprannyeckue
0 UX BBIOMpATh METOAUKY 1o ux dopmyiam; 2) Ha3bIBaTh OPIaHUYECKUE | COCIMHEHHS M0 UX
¢dopmynam; MOJTyYEeHUS, BBIOMpATh METOANKY COEJMHEHHS 0 UX ¢dopmynam, a TakxKe
2) BBIJICJICHUS, OUUCTKH U | TIOJyYEHUs, BbIIACICHUS, (hopmynam, 2) BEIOHpaTh | 0OOCHOBAHHO
000CHOBaH- UACHTHU(OUKALH TEX OYHUCTKU U HIACHTU(PHUKALUHN | METOAUKY IOJIyYCHHUS, BBIOMPATh METOAUKY

HO BBIOMpAThH
METOAUKY
MOJTyYeHHUS,

NJIN UHBIX
OpraHUYECKUX
COEIUHEHUN

TEX UJIN UHBIX
OpraHUYEeCcKUX
coeMHeHuN. JlomyckaroTcst

BBIJICJICHHUS, OYUCTKU U
AICHTU(UKALINT TeX
WJIU UHBIX

MOJTyYSHHUS,
BBIZIETICHUS], OYMUCTKH U
UICHTU(DUKALINY TEX




BBIJICNICHHS, 3HAYUTENBHBIE OIINOKH, OpPTaHMYECKHX WA UHBIX
OYHCTKHU U MPOSIBIISICTCS COCIMHCHHN. Y MEHHS OpTaHMYECKHIX
uneHTuu- HEIOCTaTOYHOCTh YMEHUH, | OCBOCHBI, HO COCAMHECHHUH.
KaIlH TeX Mo psIy NoKazarenei, JIOTTYCKAIOTCSI CB00OOITHO OTIepupyeT
WJTH WHBIX oOyJatomuiics HE3HAYHTEIbHBIE MIPHOOPETEHHBIMHU
opraHuyec- WCTIBITHIBAET 3HAYUTEIbHBIC | OIIMOKH, HETOYHOCTH, YMEHUSMH, IPUMEHSIET
KHAX 3aTpyOHEHUS TIPU 3aTpyJHEHHS MTPH WX B CUTYaIUsIX
COCAMHEHHI ONIEPUPOBAHUU YMEHUSAMH | aHAJTUTUYCCKUX MOBBIILICHHOM

MIPY MX TIEPEHOCE Ha HOBBIE | OTepalnusix, IepeHoce CJIO)KHOCTH.

CUTYAIIHH. YMEHHI Ha HOBBIE,

HEeCTaH/JapTHBIE
CUTYAaIIH.

BJIANETH: OO0yyaromuiicst He OOyuaromuiics Biageer OO6yuaromuiics OO0yuaromuiics B
1) mpodpec- BJIaJI€eT UJIH B npogeccHoHaTEHON YaCTUYHO BJIAJIEET MOJTHOM 00BeMe
CHOHAJILHOM | HEJOCTATOYHOMU TEPMHUHOJIOTHEN U PO eCCHOHATTEHOM BJIaJICET
TEPMHUHO- CTETICHH BJaJeeT HaBBIKaMH [TPOBEACHUS TEPMHUHOJIOTHEH U npodeccuoHaIbHON
JIoruen; npodeccHoHATEHON XUMHUYECKUX PEaKLUi 1 HaBBIKAMM IIPOBEACHUS | TEPMUHOJIOTHEN U
2) HaBBIKA- TEPMHUHOIIOTHEHN U JPYTUX MPOLIECCOB U XUMHYECKUX PEaKIMii U | HaBBIKAMU MPOBEICHUS
MU HaBBIKAMH OTIepaIyii, UCTIOJIB3YEMBIX | APYTHX MPOIECCOB U XUMUYECKUX PeaKIui
MPOBEACHUS | IPOBEACHUS B MIPETIapaTHBHOM oTIeparmi, Y APYTUX MPOIECCOB U

XHMHYEC-KUX
peakuui u
JIPYTUX
MPOLIECCOB U
onepauui,
UCIIOJIB3Ye-
MBIX B
npenapa-
THUBHOU
opraHuyec-
KOM XMMUH

XUMHUYECKUX PEeaKIUi
Y IPYTHX TPOIECCOB H
oleparui,
UCTIOJb3yEeMbIX B
npenapaTuBHON
OpPraHM4eCcKON XUMUU

OpPraHUYEeCKOW XUMUU, HO
JIOITy CKAIOTCS
3HAYUTEIbHBIE OIIHOKH,
IIPOABJIACTCA
HEJIOCTaTOYHOCTH
BJIaACHUA HaBBIKaMHU I10
pAany mokasaTeseH.
OOyuarommuiics
HUCIIBITHIBACT 3HAYUTCIIbHBIC
3aTpyJHEHUS TIPU
MMPUMCHCHUHN HABBIKOB B
HOBBIX CUTYaIUAX.

HCIOJIb3YEMBIX B
npenapaTuBHON
OpraHUYEeCKOW XMMUH,
HO JIOTTYCKAIOTCS
HE3HAYNTEIHHBIC
OINMOKH, HETOYHOCTH,
3aTPyAHCHUS TTPH
AHATMTHYCCKUX
oreparusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaHJIaPTHHIC
CUTYAaIIH.

onepauuu,
HCIIOJIB3yEMBIX B
MIpenapaTuBHON
OpraHnyvecKoil XUMUH,
CBOOO/IHO TTPUMEHSET
MOJTyYCHHBIC HABLIKU B
CUTYaLHIX
MOBBIIICHHON
CIIO)KHOCTH.

OIIK-3 - cnoco0HOCTH MCNOIb30BATH 3HAHNS 0 COBPEMEHHOH (pU3nYecKoil KapTHHE MUPA, NPOCTPAHCTBEHHO-

BpPeMeHHBIX 32aKOHOMEPHOCTSIX, CTPOEHHH BeLecTBa VISl IOHUMAHUS OKPY:KAI0LIEero MUpa U siBJIEHUI IPUPOAbI

3HATh:

1) ocHOBHEIC
KJIacChl
opraHmyec-
KHX
COEIMHEHUI
2) OCHOBHBIE
THUIIBI

OO0yuatomuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBUE
W HEJJOCTATOYHOE
COOTBETCTBHC 3HAHUI
00 OCHOBHBIX KJIaccax
OpraHuYecKux
COCIUHCHUN 1

OO0yuaromuiics
JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE 3HAHHH 00
OCHOBHBIX KJIaccax
OpraHUYECKUX COCTMHEHUHN
¥ OCHOBHBIX THIIaX
peaKuui U UX MEXaHU3Max.
Honyckarorcs

OO0yuaromuiics
JEMOHCTPUPYET
JaCTUYHOC
COOTBETCTBHUE 3HAHMI
00 OCHOBHBIX KjIaccax
OpraHUIECKUX
COCIMHECHUM U
OCHOBHBIX THUIIAX

OO0yuaromuiics
JIEMOHCTPUPYET
[TOJTHOE COOTBETCTBHE
3HAHUH 00 OCHOBHBIX
KJlaccax OpFaHI/I‘IeCKI/IX
COCTMHEHUH 1
OCHOBHBIX TUIIAX
peaxkuuii u ux




peaKkuuii ¥ uX | OCHOBHBIX THUIAxX 3HAYUTENBHBIE OIINOKH, peakuuii 1 ux MeXaHU3Max,
MEXaHU3Mbl | peaKIHid U UX HPOSIBIISAETCS MeXaHu3Max, HO CBOOOITHO OTEepUpyeT
MeXaHH3Max HEIOCTATOYHOCTh 3HAHUH, | JOMYCKAIOTCS pUOOPETEHHBIMU
10 psijty TIOKa3aTernei, HE3HAYNTEIIbHBIC 3HAHUSMH.
oOyJaromuiics OIIMOKH, HETOYHOCTH,
UCIIBITHIBAET 3HAYNTEIbHBIC | 3aTPyIHEHUS IPU
3aTpYAHEHHUS TIPH AQHATUTHIECKUX
OTIepUPOBAHNY 3HAHUAMHU orepanusx.
NP UX TIEpeHOCce Ha HOBBIE
CHUTYaIlUH.
yMeThb: OOyyaromuiicst He Obyuaromuiics OObyuaromuiics OO6yuaromuiics
1) onpene- yMeeT WX B JEMOHCTPUPYET HETIOTHOE | JIEMOHCTPUPYET JEMOHCTPUPYET
JSITh HEJIOCTATOYHON COOTBETCTBHUE CICIYIONINX | YaCTHYHOE MOJTHOE COOTBETCTBHE
NpUHAIUICK- | CTEHCHH YMEET YMEHUIL: onpenensiTh COOTBETCTBHE CIICAYIOIINX YMEHHM:
HOCTb OTIPENEISTh MPUHAIEKHOCTh CIICAYIOIINX YMEHHIA: OTIPENEISTh
COCTMHEHMS | MPUHAICKHOCTh COCTMHEHHUS K OTIpe/IeIIATD MIPUHAIICKHOCTh
K OTIpeJesicH- | COSINHEHUS K OIIPEJCTICHHOMY KJIACCY U | IPUHAJIIEKHOCTD COCAMHEHHS K

HOMY KJIaccy

OTIpEe/IETICHHOMY

OCHOBHBIC XUMHWYECCKHEC

COCOAMHCHHUA K

OTIpe/ICTICHHOMY

2) ompeie- KJIACCY U OCHOBHBIE CBOMCTBA 1 MEXaAHU3MBI ONPENEIICHHOMY KJIacCy | KJIaccy U OCHOBHBIE
JISTh XAMHUYECKHUE peaKIuii OpraHuuecKuX WA OCHOBHBIC XUMHUYECKUE
Hauboee CBOMCTBA U BEIIECTB TI0 UX XUMHYECKHE CBOUCTBA | CBOIICTBA U
Xapakrtep- MEXaHHU3MBbl PEaKIUi dopmynam. Nomyckarorcs | 4 MEXaHHU3MBI MEXaHU3MbI peaKIui
HBIE OPraHUu4YeCKUX 3HAYMTEILHBIE OMIMOKH, peakuuit OpPraHM4YeCKHUX
XAMUYECKHE | BEHIECTB 110 UX MPOSBIIAETCS OPraHU4YCCKUX BEIECTB 110 UX
cBoiictBam | hopmynam HEJOCTaTOYHOCTh YMEHHUM, | BEIIECTB IO UX dbopmyaam.
MEXAHU3MEI 10 psiy MOKAa3aTeleu, dbopmynaM. Ymenus CBOOOIHO OTIEpUPYET
peaKiuit o0yyaromuncst OCBOCHBI, HO nprOOPETEHHBIMU
opraHuyec- HUCIBITBIBACT 3HAYUTCIIBHBIC | OITyCKAIOTCS YMEHUSIMHU, IPUMECHSIET
KIX 3aTpyAHCHUS ITPU HE3HAYUTECIIbHEIC HUX B CUTyalHUsX
OIICPUPOBAHNH YMCHUSIMHU OIIMOKH, HETOYHOCTH, MOBBIILIEHHON
BEIIECTB 10
IpHU UX MCPEHOCE Ha HOBBIC | 3aTpyAHCHUS IIPH CJIO)KHOCTH.

ux CHTYaLHH. AHAIITHYCCKIX
(opmynam onepausix, nepeHoce

YMECHUI Ha HOBEIE,

HECTaHAapTHbHIE

CUTYALIUH.
BJIA/J€Th: OOyyaromuiicst He Oobyuaromuiics Bnageer He | OOyuaromwiics OO0yuaromuiics B
3aKOHOMEp- BJIaJICET UJIU B B MOJTHOM 00BEME YaCTUYHO BIAJEET IIOJIHOM 00BEME
HOCTSAMHU HEJIOCTATOYHOU 3aKOHOMEPHOCTSIMU 3aKOHOMEPHOCTSIMHU BJIaJICET
BIIUSTHUS CTETICHM BJIaJIeeT BIIUSIHUS CTPYKTYPBI BIIUSIHUSA CTPYKTYPHI 3aKOHOMEPHOCTSIMU
CTPYKTYpBI 3aKOHOMEPHOCTSIMU OpraHUYECKUX COCIMHEHUN | OpraHu4YeCKHUX BITUSTHUSL CTPYKTYPBI
opraHuyec- BIIUSIHUS CTPYKTYPBI Ha UX CBOMCTBA, COEJMHEHUM Ha UX OpraHUYECKUX
KHUX OpraHNYECKUX JIOITyCKarOTCSA CBOICTBA, HABBIKU COEMHEHUN Ha UX
COCOUHECHNH | COCOTWHEHHWH Ha UX 3HAYUTENbHBIE OIINOKH, OCBOCHBI, HO CBOIiCTBa, CBOOOHO
Ha UX CBOMCTBA MPOSIBIIAETCS JIOITyCKArOTCSA TIPUMEHSIET
CBOMCTBa HEJIOCTaTOYHOCTh HE3HAYUTEIIbHbIE MOJy4Y€HHbIE HABBIKU B

BJIaACHUA HaBbIKaMU I10

OIIMOKH, HETOYHOCTH,

CUTyaluAax




pAAy TIOKa3aTemnei. 3aTpyHCHHS MTPH HOBBIIIEHHON
OO0yuaromuiics AHAJIMTUYECKUX CIIOKHOCTH.
WCIBITHIBAET 3HAYHUTENBHEIC | ONEPAIUsX, IEPEHOCE

3aTpyIHEHUS TIPU YMEHHI Ha HOBBIE,
NIPUMEHEHUHN HAaBBIKOB B HECTaHAAPTHBIE
HOBBIX CUTyalUsIX. CUTYyallUH.

[ITkaypl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOUYHOM U UTOTOBOW ATTECTALMU U UX
ONHCaHHE:

dopma NPOMeKYTOUHOM ATTeCTALMH: 3a4eT.

[IpomexxyTounas arTecTanus oOydaronuxcsi B opme 3auéra MpoBOAUTCS B
dbopme mUCbMEHHOU 3a4€THON paboThl (MO OwieTam), MPU TOM YUUTHIBAKOTCS
pe3ynbTaThl TEKYIIEro KOHTPOJS YCHEBAEMOCTH B TeueHue cemectpa. OlleHka
CTETNEeHH JIOCTHKEHUsI O0yJaroNUMMHUCS TUIAHUPYEMBIX PE3yJhbTaTOB OOy4YEHUS IO
JTUCIUIUIMHE TPOBOAMUTCS TpENojaBaTesieM, BEIYIIMM 3aHSATUS MO TUCUUILIINHE
METOJIOM OJKCNEepPTHOM oueHku. [lo uToraM mnpomMeKyTOYHOW aTTecTaluu II0
JUCLUUIUIMHE BBICTABIISIETCS OLICHKA «3aUYTEHO» WU «HE3aUYTECHOY.

K npomexyToyHoil aTTecTallMM JOMYCKAalOTCS  TOJIBKO  CTYJEHTHI,
BHITIOJIHMBIIINE BCE BUJIBI ydeOHOM pabOThl, MpPEeayCMOTpPEHHBIE padoueit
nporpaMMon mo aucuuimimHe «OpraHuyeckas XUMHs» (KOHTPOJIbHBIE PaOOTHI,
JIOMAIITHAE KOHTPOJIbHBIE PAOOTHI, 3aIuTa Ja00paTOpHBIX padboT).

Hlkana
OLICHUBAaHU Onucanue
1

BrimoniHeHbl Bce BUIBI y4eOHON paboOThI, MPETyCMOTPEHHBIC
yueOHbIM TiaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE
3HAHUW, YMEHUW, HaBBIKOB TMPUBEICHHBIM B  TabJIHIAX
nokazarenen,  Omepupyer  NPUOOPETCHHBIMM  3HAHUSMH,
3a4TeHO YMEHUSIMU, HABbIKAMU, IPUMEHSAET UX B CUTyalsIX MOBBIIIEHHON
cinoxkHocTu. [Ipu ATOM MOTyT OBITH OMYIIEHBI HE3HAYUTEIbHbIE
OMMUOKH, HETOYHOCTH, 3aTPYJHEHUS TNpPU  aHATUTUYECKHUX
onepanusx, IEPEHOCE 3HAHMW ©W yYMEHUM Ha  HOBBIE,
HECTAHJApPTHBIC CUTYALUU.

He BbimonHen oauH win Oonee BUIOB y4deOHOH pabdoOTHI,
MPEAYCMOTPEHHBIX y4eOHbIM IJIaHOM. CTYJIEHT AEMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHMH, YMEHUM, HABBIKOB
OPUBEJICHHBIM B  TaOIMIlaXx  TOKaszaTesled, JOMyCKaroTCs
3HAYUTENIbHBIC OIIMOKH, TIPOSBISETCS OTCYTCTBHE 3HAHUM,
YMEHHUH, HABBIKOB IO PsAly IMOKa3aTeIel, CTYJIEHT HCIBITHIBACT
3HAYUTEJIbHBIE 3aTPYJHEHUS IPU OINECPUPOBAHUU 3HAHUSIMHU H
YMEHUSAMHU ITPU UX TIEPEHOCE HAa HOBBIE CUTYAIlHUH.

Heszaureno




dopMa UTOrOBOM ATTECTALUM: IK3AMEH.

Urorosasi arrectanus oOydarommuxcs B (GopMe dK3aMeHa TPOBOIUTCS IO
sK3aMeHAIMOHHBIM OmimeraM. OIEHKa CTEMEeHH JAOCTIKEHUS OO0yYaroIIMMUCS
IUTAHUPYEMBIX ~ PE3ylbTaTOB  OOydYeHHS 1O  AWCIUIUIMHE  MPOBOJIUTCS
MperoaBareyieM, BEAYIIUM 3aHATHS 10 JUCIUIUIMHE METOAOM JKCIIEPTHOM
orneHkd. [o uToramM MpoOMEXKyTOYHOW aTTECTAIMK 1O JUCIMIUIMHE BBICTABIISICTCS
OIICHKA KOTJIIMYHOY, «XOpOIIIOY, «YAOBIETBOPUTEIHHO 17001
«HEYIOBJICTBOPUTEIHLHOY.

K wuToroBoii arrecranuu IOMYCKAOTCS TOJBKO CTYIEHTHI, BBITOJHUBIIHE
BCE BBl Y4YeOHOW pabOThI, MPEAYCMOTPEHHbIE paboyel MporpamMmoil 1o
muciuiuinHe  «Opranuyeckass XuMus»  (KOHTPOJIbHBIE palOThl, JIOMAlTHUE
KOHTPOJIbHBIE pa0bOTHI, 3alTUTa JIA0OPATOPHBIX padoT).

IIxajaa oneHNBaHUA Onucanue

CTyneHT JI€MOHCTPUPYET TMOJHOE€  COOTBETCTBUE
3HaHUW, YMEHUN, HABBIKOB MPUBEJECHHBIM B TaOIUIIAX
nokaszaresei, onepupyer NpuoOPETCHHBIMU 3HAHUSIMH,
YMEHHUSIMU, HAaBBbIKAMH, IMPUMEHSET HUX B CHUTYAIUSAX
OTianuHo .
MOBBIIIEHHON CIOXHOCTU. [lpu 3TOM MOrYyT OBITH
JOINYIIEHbl  HE3HAUYUTEJbHBIE  HETOYHOCTH  IIPU
IIEPEHOCE 3HAHUW U YMEHUW HA HOBBIE, HECTAHIAPTHBIC

CUTYaIlHH.

CTyaeHT [EeMOHCTPUPYET YAaCTHYHOE COOTBETCTBHE
3HaHUW, YMEHUI, HAaBbIKOB MPUBEACHHBIM B TaOIMIIAX
noKa3aTelsiel, ONepupyeT MPUOOPETEHHBIMHU 3HAHUSMH,
YMEHHSIMHM, HAaBBIKAMHM, OJIHAKO HE MOXKET HX
Xopomo IPUMEHATh B CUTyalUsX IOBBIIIEHHOW CJIOKHOCTH.
[Ipu 3TOM MOTYT OBITh JOMYLIEHBl HE3HAYUTEIbHBIC
OILLIUOKH, HETOYHOCTH, 3aTpyAHEHUS pu
AHAJIMUTUYECKUX ONEepauusax, IMEPEHOCE 3HAHUU U
YMEHHI Ha HOBBIC, HECTAHAAPTHBIE CUTYALUU.

VYnosnerBoputenbHo | CTyneHT HE B TMOJHOM 00bEME JEMOHCTPUPYET
COOTBETCTBUE 3HaHUU, YMEHHH, HAaBBIKOB
NPUBEJICHHBIM B Ta0JUIAX TMOKa3aTelael, Oomepupyer
OPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMHU, HaBbIKAMH,
OJIHAKO HMCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS MpHU
UX MPUMEHEHHH B HOBBIX CHUTYalMSIX, HE MOXET HX




IMPUMCHATH B CUTyallHUAX MOBBIIICHHON CJIOKHOCTH.

CTyneHT JEeMOHCTPHUPYET HEMOJHOE COOTBETCTBHUE
3HaHUW, YMEHUN, HABBIKOB MPUBEJCHHBIM B TaOIUIIAX
nokKaszaTesed, JOMYyCKalTCsl 3HAUYUTENIbHBIC OLINOKH,
HeynoBneTBopuTeabH | MPOSIBIASETCS OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB 110

0 pany ToKasaTeseH, CTYJCHT VCIBITEIBACT
3HAYUTENIbHBIC  3aTPyAHEHUS TPU  ONECPUPOBAHUU
3HAHUSAMHM M YMEHHUSMU TPU UX TIEPEHOCE Ha HOBBIC

CUTYaLUU.

@oHIbI OLEHOYHBIX CPEACTB IPeACTABJEHbI B NPHJIOKEHHH 2 K padoyei
nporpamme.

7. YueOHO-MeTOAMYeckOoe ¥  HHGPOPMALMOHHOE  oO0ecleYeHHUe
AUCUMILTHHBI.

a) OCHOBHAas JMTeparypa:

1. Areena 1O0.C., PycakoBa C.M., I'opuues WN.I"., 3bik H.B., Apramonosa 1.B.
Opranunyeckas xumus. /M.: MI'TY «MAMW», 2010 - 112 c.

2. O.A. KorsixoBa, /I.B. JlonmakoB, A.B. MarseeB. Opranuueckas u
OuoopraHuyeckas XUMUSL: y4yeOHOe nocooue: B 3 9,
Yacte 1: HomeHkimarypa H TEOPETHYECKHE OCHOBBI PEAKIIMOHHOU
CIIOCOOHOCTH  OpraHWYeCKUX  COeAMHEHUW.  YrieBogopoasl. /M.:
Mockockum Monutex, 2019. - 208 ¢. (ISBN 978-5-2760-2561-2).

3. O.A. KorsixoBa, /I.B. Jlonmakos, A.B. MareeB. Opranuueckas u
Ouoopranuyeckass Xxumus: yuyeOHoe mocobue: B 3 4. Yacte 2:

Kucnoponconepxamue coeanHeHns. TeKcToBOE IeKTpOHHOE n3aanne/ M.:
Mockosckuii [Tonurex, 2021 (ISBN 978-5-2760-2561-2).

0) 1OMOJIHUTEIbHAS JIUTEepaTypa:

1. bagaeB @.3. Oprannueckas XuMus: ydeOHO-MeToAanueckoe nocodue /D.3.
banaes, A.X. Xaiipu; otB. pea. H.II. Crykanosa - M.: MI'1Y, 2007 — 112
C.

B) IPOrpaMMHOe ofecrnieyeHne U MHTePHeT-PecypChbl:

WNuTepHeT-pecypchl  BKIIIOYAIOT YYEOHO-METOAMYECKHE MaTepHalbl B
AJIGKTPOHHOM BHUJE, TpencraBieHHble Ha caiite (http:/lib.mami.ru/ebooks/ B
pasnene «bubmuorexay.

[TporpammHOe obecrieueHne He IPeayCMOTPEHO.

8. MarepuajibHO-TeXHHYECKOE o0ecredeHue TUCHUIJINHBI.




Crnennanu3upoBaHHble ydeOHble abopatopuu kKadeapbl «Xumbuorex»
ayn. [TK-511, T1K-433, TIK-411, [TK-526, [1K-528, ocHallieHbi:

- TOCKOW ayJIUTOPHOM C MEJIOM;

- MyJIbTUMEIUUHON YCTaHOBKOM: COBpPEMEHHBIE cpeacrna
BOCIIPOM3BEACHUS M BHU3YyaJIM3allMM J000M BHUIEO U ayauo uH(opmanuw,
MONMydYeHUs] ¢  Tepeladd  dJICKTPOHHBIX  JOKYMEHTOB, COCTOSIIUE  H3:
MYJBTUMEAUMHOTO TMPOEKTOPa, aBTOMATU3MPOBAHHOTO TMPOCKIIMOHHOTO SKpaHa,
NEPCOHAILHOTO KoMIbIoTepa ¢ unrepdericamu noaxiarodeHus: USB, audio, VGA.
[IpenogaBatens MMeEET BO3MOMKHOCTb JIETKO YIPaBJIATH BCEH CHUCTEMOM, 4TO
N03BOJISIET IPOBOAUTD JIEKIIUU U JIaOopaTOpHbIEe padOThl 00yUYaromuXcst B y100HOM
U JIOCTYITHOM JUIsl HUX opme

- XMMHMYECKON MoCcyqol M MpuOOpaMu AJisi BBINOJHEHHUS J1aOOpaTOPHBIX
paboT: 3JEKTPOHHBIE AHAIUTUYECKHE BEChI, BBITSDKHbIE HIKa(bl, BOJAOCTPYIHbBIE
HACOChI, MAarHUTHBIE MEIIAJIKA C HAarpeBOM, AJIEKTPUUYECKUE TUIMTKH, CTEKISHHAS
TEPMOCTOWKasi TMocyna Ha [UMdax, TOpelKH CIUPTOBBIE, TEPMOMETPHI,
apeoMeTphl, aBTOMATHYECKNE MTUMETKU-103aTOPBI C HAKOHEUHUKAMHU.

9. MeToauyeckue peKOMEHIAUUHM ISl CAMOCTOATEIbHOM padoThI
CTYACHTOB

CamocrosiTenbHass paboTa SBISETCS OJHMM W3 BHUIOB  IOJYYCHHUS
o0Opa3oBaHus 00yJarOIIMMHUCS 1 HalpaBJlieHa Ha:

- W3YYCHHE TEOPETHUYECKOTO MaTepuayia, TMOJATOTOBKY K JICKIIMOHHBIM H
71a060paTOPHBIM 3aHSATHUSM;

- TIOATOTOBKY K 3aIlUTe JTJa00paTOpHBIX paboT;

- IOATOTOBKY K KOHTPOJIbHBIM paboTam.

CamocrosiTenbHasi paboTa CTYACHTOB NpPEIACTaBIsIET cO0OM BakHelIee
3B€HO y4yeOHOro mporecca, 0e3 TMpaBWIbHOM OpraHu3alud  KOTOPOTO
00yJaromnuiicss He MOKET OBITh BRICOKOKBATH(UITUPOBAHHBIM BBITTY CKHUKOM.

CTyneHT JOKEH MOMHHUTH, YTO TPOBOJUTH CAMOCTOSITEIBHBIC 3aHITHS
cienyer peryiasipHo. O4eHb BaXKHO MPHJIOKUTh MAKCUMYM YCHJIHMA, BOJH, YTOOBI
3aCTaBUTH ce0st pabOTaTh C MOJTHOM HArpy3KOH C IEPBOTO JTHS.

He crnenyer oTkmansiBaTh paboTy TakkKe M3-3a HEPAOOUYETro HACTPOCHUS WITH
OTCYTCTBHS BIOXHOBEeHHs. HacTpoeHne HyXHO co3maBaTh camomy. lloHumaHme
HEOOXOMMOCTH BBITIOJIHEHUSI PaOOTHI, 3HAHHUE IEJIH, OCMBICIICHHUE TIEPCIIEKTUBHI
OJIaroNnpHUsATHO BIUSIOT HA HACTPOCHUE.

Kaxnpiii cTyneHT MOJDKeH caM ITUIAaHMPOBAaTh CBOKD CaMOCTOSITENIBHYIO
paboTy, MCXO0l M3 CBOMX BO3MOXKHOCTEH U MPHUOPUTETOB. DTO CTUMYJIHUPYET
BBITIOJIHEHHE PaloThI, co3maeT Oojiee CHMOKOMHYI0 OOCTaHOBKY, YTO B HTOTE
MOJIO’KUTENIBHO CKA3bIBAETCS HA YCBOCHUU MaTepuara.

BaxxHo monHee yuyecTb OOCTOATENBCTBA CBOEM pabOThI, YSCHUThH, YTO
SBIISICTCSl TJIABHBIM Ha JaHHOM JTame, KaKyl TOCIeI0BaTEIbHOCTh pPabOThI
BEIOpATh, YTOOBI BBHIITOJIHUTH €€ JyUIlle ¥ C HAMMECHBIIIMMH 3aTpaTaMu BPEMEHHU U
SHEPTHUH.



JIyisi II0A0TBOPHOM pabOThl HEMAJOBA)XHOE 3HAYEHHE MMEET OOCTAaHOBKA,
opranuzamusi pabouero mecra. HykHO m00WTHCS, 4TOOBI MeCTO PAOOTHI TIO
BO3MOXHOCTH OBLIO MOCTOSTHHBIM. Pa00Ta Ha IPUBBIYHOM MECTE JenaeT ee Ooiee
M1010TBOPHOM. [IpoayKTUBHOCTH paOOThI 3aBUCUT OT MPABUJIBLHOIO YepEeIOBAHUS
Tpyaa u oTjabixa. [loaToMy Kaxk/ble 4ac WM JiBa CIEAYyeT JienaTh nepepsiB Ha 10-
15 MuHyT. BbBIXOIHBIE AHU JIy4lll€ MOCBSTUTH AKTUBHOMY OTIBIXY, 3aHSATHSAM
CIIOPTOM, NPOTYJIKAMHU Ha CBEXKEM BO3JyXE W T.a. [laxke nmepexiiroueHue ¢ OJHOro
BUJIa YMCTBEHHOH pabOTHI HA JPYTOil MOXKET CIIYKUTh aKTUBHBIM OTJIBIXOM.

CrTyAeHT MOJDKEH MOMHUTh, 4TO B Ipoliecce 00y4YeHUs: BaKHEUIIYIO POJb
UTpaeT CaMoCTOsITebHAasi paboTa ¢ KHUTOM M WMHTEepHET-pecypcamu. Hayuutbes
paboTaTh ¢ KHUTOM — BakKHEHIIas 3ajada CTylneHTa. be3 3Toro HaBbika OyJneT
Ype3BBIYANMHO TPYAHO U3y4aTh MPOTPAMMHBIN MaTepuail, U MHOTO BpEMEHU OyIeT
MOTPAYeHO HepanuoHaNbHO. PaboTa ¢ KHUTOW CKJIANBIBACTCS W3 YMEHHUS
noso0paTh HEOOXOIUMBbIE KHUTH, pa30o0paThCsi B HHUX, 3aKOHCTIIEKTUPOBATH,
BEIOpATH TJIABHOE, YCBOUTH M PUMEHUTH Ha MTPAKTHUKE.

10. Meroauyeckue peKOMEHIAALUHM I IPENoJaBaTe st

OcHOBHBIM TpeOOBaHMEM K MPEMNOJABAHUIO JAUCIUIUIMHBI  SIBISCTCS
TBOPYECKHH, MPOOIEMHO-AUATIOTOBBI WHTEPAKTUBHBIA MOJXOJI, TMO3BOJISFOLTUN
MOBBICUTh UHTEPEC CTYJICHTOB K COJIEP)KaHHIO y4eOHOro MaTepuasa.

OcHoBHast hopMa U3yUYEHUS U 3aKPEIUICHHs 3HAHUH 10 3TON TUCUHUILIIUHE —
JEKIMOHHAass W TnpakThueckasd. I[lpemopaBarens JOKEH MOCIEI0BATEIBHO
[IPOYUTATh CTYJICHTaM psiii JEKUUHA, B XOJE€ KOTOPBIX CIIEAyeT COCPEAOTOYUTH
BHUMAHHME Ha KJIFOYEBBIX MOMEHTAX KOHKPETHOI'O TEOPETUUYECKOr0 MaTepualia, a
TaK)Ke€ OPraHru30BaTh MPOBEECHUE MPAKTUYECKUX 3aHITHH (J1a00paTOPHBIX padoT)
TaKuM 00pa3oM, 4TOOBI aKTHBU3UPOBATH MBIIUICHUE CTYACHTOB, CTUMYJIUPOBATH
CaMOCTOSTEIIFHOE M3BJICUYCHUE MUMHU HEOoOX0IUMOW WHOOpPMAIMU U3 Pa3TUIHBIX
WCTOYHHUKOB, CpPABHUTEJIBHBIA AHAIU3 METOAOB PEUICHHM, COMOCTABICHUE
MOJIYYEHHBIX PE3yJbTaTOB, (OPMYIUPOBKY H apryMEHTAlMI0 COOCTBEHHBIX
B3IJISIIOB HA MHOTHE CIIOPHBIE MTPOOJIEMBL.

OcHOBY y4YeOHBIX 3aHATUA MO JUCHUILIMHE COCTAaBISAIOT Jekiuu. B
nporecce OOy4YeHHUs CTYJACHTOB MHCHOJB3YIOTCS pa3IUyHble BHUJIbI YYCOHBIX
3aHATUN (ayIUTOPHBIX M BHEAYAMTOPHBIX): JEKIUHU, JabopaTOpHbIE pabOTHI,
KOHCYJbTallMK W T.1. Ha mepBoM 3aHSATUM MO AaHHOW Yy4eOHOM TUCHUIUIMHE
HEO0OXO/IMMO 03HAKOMHTH CTYJICHTOB C MOPSAKOM €€ U3YUYeHUsl, PACKPHITh MECTO U
pOJb NHUCUMILUIMHBI B CHCTEME HAyK, €€ NPAKTUYECKOE 3HAYCHUE, JTOBECTU IO
CTYZIeHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOMPOCHI.

[Ipy moAroToBKE K JIEKIMOHHBIM 3aHATUSAM MO Kypcy «OpraHuyeckas
XUMUS»  HEoOXOAuMO TMpoAyMaTh IUIaH €ro MpPOBEACHUS, COJEpKaHUe
BCTYNUTEIBHON, OCHOBHOM WM 3aKJIIOYUTEIIBHON YAaCTH JIEKIIMU, O3HAKOMHUTBCS C
HOBUHKAMM  y4eOHOM M  METOJIMYECKON  JIUTeparyphl,  MyOJIHKaALUSIMU
MEPUOJINYECKOM TMEeYaTH MO TEME JIEKIUOHHOTO 3aHATHS, ONMPENECIUTh CPEICTBA
MaTepUaIbHO-TEXHUYECKOTO 00eCIeYeHH s JICKIIMOHHOIO 3aHSTHS U TOPSIOK UX
WCIOJIb30BAaHUA B  XOJI€ YTEHUS JIEKIMU. YTOYHUTHh IUJIAaH TIPOBEICHUS
MIPAKTUYECKOTO 3aHATHA 110 TEME JIEKIUU.



B Xxoxe neKIMOHHOro 3aHATHUA NpernojAaBaTelb TOJKEH Ha3BaTh TEMY,
y4eOHbIE BOIIPOCHI, O3HAKOMHUTb CTYJEHTOB C IE€PEYHEM OCHOBHOW U
JIOTIOJTHUTEIHHOM JINTEPATYPHI IO TEME 3aHTHSL.

Bo BcTynuTenbHOW 4YacTH JEKIMUM OOOCHOBaTh MECTO U POJb U3ydaeMoil
TEMbl B YYEOHOW [MCLUMIUIMHE, PACKpBIThb €€ IpakTU4Yeckoe 3HaueHue. Ecium
YUTAETCsl HE TIepBast JIEKIHs, TO HEOOXOANUMO YBSI3aTh €€ TEMY C MpEeAbIAYyIIEH, He
Hapyliasl JIOTUKU M3JI0’KeHUs yd4eOHOro martepuana. JIekiuio ciieqyer HauyuHaTh,
TOJIBKO YETKO 0003HAaYUB €€ XapakTep, TEMY U KPYTr T€X BOIPOCOB, KOTOPHIE B €€
X0Jie OyIyT pacCMOTPEHBI.

B ocHOBHOW YacTu JIEKIIMU CIEAYET PaCKpbIBaTh COJIEpKaHUE YUEOHBIX
BOINPOCOB, AKIEHTHUPOBaTh BHHMAHUE CTYJEHTOB HA OCHOBHBIX KaTEropHsX,
SBJICHUSIX U IpoLieccax, 0COOEHHOCTAX MX MpOTeKaHus. PacKppiBaTh CYyIIHOCTH U
CoJIep’KaHue PA3JIMYHBIX TOUYEK 3PEHHS] U Hay4HBIX MOAXOJ0B K OOBSICHEHUIO TEX
WIM WHBIX SBJICHUM UM mpoueccoB. CremyeT apryMeHTHPOBAaHO OOOCHOBATh
COOCTBEHHYIO IO3ULHIO IO CIOPHBIM TEOPETHYECKUM BompocaMm. I[IpuBoauTh
npuMepbl. 3aaBaTh 0 X014y M3JI0KE€HHUS JEKUHOHHOIO MaTepuaga pUTOPHUYECKHUE
BOIIPOCHI M CaMOMYy JlaBaTb Ha HHUX OTBET. DTO CIOCOOCTBYET aKTHUBU3ALMU
MBICJIUTENLHOMN JIEATETbHOCTH CTYACHTOB, MOBBIIICHUIO X BHUMAHMS U MHTEpeca
K Marepuany JeKUud, ee cojepkanuto. lIpemomaBarens AOMKEH pPYyKOBOAMTH
paboTON  CTYJEHTOB IO KOHCHEKTUPOBAHUIO  JIGKIIMOHHOIO  MaTepuaia,
NOIYEPKUBATh HEOOXOJAUMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX MOJOKEHUM
U3y4aeMOU TEMBI.

B 3aximountenbHON 4acTH JIEKIUU HEOOXoauMo chopmyiupoBaTh 00IIHe
BBIBOJIBI 10 TEME, PACKPHIBAIOIINE COJAEPKAHUE BCEX BOIPOCOB, IMOCTABIECHHBIX B
aexuuu. OOBSBUTH IJIaH OYEPEAHOIO JIabOpaTOPHOIO 3aHATHUS, NaTh KpaTKHe
PEKOMEHIAIlH 110 TOJrOTOBKE CTYJCHTOB K 1ab0paTopHOil paboTe.

[Ipy 3TOM BO BCEX YacTAX JEKIMH HEOOXOJMMO BECTH JUAIOr CO
CTYJIEHTaMHU U JaBaTh CTYJEHTAM BO3MOKHOCTb JUCKYTUPOBATH MEKIY COOOM.

Lenp npakTUYECKUX 3aHIATHM (JJaOOpaTOpHBIX paboT) - o0bOecneunThb
KOHTPOJb YCBOEHUS y4eOHOro Marepuajna CTyJEHTaMH, pacUIMpeHHe W
yrayOjieHue 3HaHWW, TOJMYYEHHbIX UMM Ha JICKIUSAX U B XOJ€ CaMOCTOSATEIbHOU
pabotel. [loBbimienne 3(Q(PEKTUBHOCTH MPAKTUUECKUX 3aHITHH JOCTHraercs
MOCPEJICTBOM CO3/IJaHUsI TBOPYECKON OOCTaHOBKH, pacIojiararolie CTyJIEeHTOB K
BBICKa3bIBAaHUIO COOCTBEHHBIX B3TJISIOB U CYKJIEHUHN 10 00CYK/IaeMbIM BOIIPOCAM,
KEJIAHUIO y CTYIEHTOB NOpaboTaTh y JOCKU IIPU PEIICHUH 3a/au.

[Tocne KaXXAoOro JEKUMOHHOTO W MPAKTUYECKOTO 3aHATHS  CHAEaTh
COOTBETCTBYIOIYIO 3alMCh B JKypHAJax YyyeTa IIOCEIAEMOCTH 3aHATHI
CTyJICHTaMH, BBISICHUTH Y CTApOCT YYEOHBIX TPYII TPUYUHBI OTCYTCTBUS
CTYICHTOB Ha 3aHATUAX. [IpoBOAMTH TpYNIOBBIE ¥  WHAMBHUAyaJIbHbIC
KOHCYJIBTALIUM CTYJEHTOB IO BONPOCAaM, BO3HUKAIOUIUM Y CTYJEHTOB B XOJI€ MX
NOJITOTOBKM K TEKYIIEH U MPOMEKYTOUYHOM aTTeCTallUU MO y4eOHOM JUCHUIUIMHE,
PEKOMEHI0OBaTh B MOMOIIb YYEOHbIE U JPYrHe MaTepHalIbl, a TAKXKE CHPaBOYHYIO
JUTEPATYPY.

B neKuMoHHBIX WM MPAaKTUYECKUX 3aHITHSIX HEOOXOAMMO BECTH JIMAJIOT CO
CTYJICHTaMHU U JJaBaTh CTYJAEHTaM BO3MOKHOCTb JUCKYTHUPOBATH MEX]Yy COOOIA.



[IpenonaBarenb, NPUHAMAKOIMIMKA 3a4€T WM OSK3aMEH, JIMYHO HECET
OTBETCTBEHHOCTH 32 MPABUJIILHOCTH BBICTABJICHHS OLICHKHU.



CTpykTypa u coiep:KaHue IMCHUIIMHBI «Opranudeckasi XuMUsh) 10 HANIPABJIEHUIO MOATO0TOBKH
19.03.01 «buoTexHoJ0rus»

(0axkanaBp)

Ipunoowcenue 1

Buabl yueOHoit padorsl,

Buanl caMmocTosITEIbHOM

No § E g BKJIIOYAsl CAMOCTOSAITEIbHYI0 paGoTh! dopmbl
Pa3pen b7} g 3 padoTy CTYIEHTOB, aTTecTaAlnu
3 S 3 H TPYAO0EMKOCTH B Yacax CTYACHTOB
n/n O =3 Py
Jlek Jlab | Aya.p. CPC AK/P K/P 31 3P 9P
1 Bropoii cemecTp
11 Tema 1. TeopSaneclme OCHOBBI 5 0.5 4 26 +
OPraHuYecKoil XMMHUH
1.2 | Tema 2. AJKaHBI. 1 26
1.3 | Tema 3. IlukiaoajJKaHbl. 2 1 4 26 +
Tema 4. Texuuka 6e30macHOCTH
1.3 | npu padoTe B XUMH4YeCKOMH 2 0,5 4 12 +
JabopaTopuu.
15 Tema 5. MeToabLI 0OUNCTKH 5 1 6 4 40 +
BelleCTB.
Dopma ammecmayuu 3P
Bcero gyacos 1o gucnuIninge 5 18 36 54 130 1 IK/P L K/P
BO BTOPOM CE€MECTpe
2 Tperuii cemecTp
2.1 | Tema 6. AIKeHBI U AJIKAAHEHBI. 3 0,5 1 13 +




Buabl yueOHoli padoTsl,

Buanl camMocToATEILHOM

No g = % BKJIIOYASI CAMOCTOSITEJILHYIO paGoThI ®opMmbI
Pa3nen o A padoTy CTyIeHTOB, aTrecTamuu
3 S 3 U TPYA0EMKOCTh B Yacax cTyneHTon
n/m o =3 24
Jlek | Jla6 | Aya.p. | CPC JAK/P K/P 3J1 3P P
29 Tema 7. AIKUHBI 3 05 1 13 +
2.3 | Tema 8. Apensl 3 0,5 1 13 +
25 3 - 1 13 + +
Tema 9. 'anoreHnpousBoaHbIE
27 Tema 10. CniupTsl U (peHOJIBI 3 0.5 1 13 +
2.8 | Tema 11. Anpaeruabl 1 KeTOHBI 3 0,5 1 13 + +
2.10 | Tema 12. KapOoHOBbIe KMCJIOTHI 3 0,5 1 13 +
211 Tema 13. A3oTcoaep:kamue 3 0.5 1 13 4 4
coeUHEHUsI
2.12 | Tema 14. YriaeBoanl 3 0,5 1 13 + +
)13 Tema 15. I'eTepounkianyeckue 3 ) 1 3 +
coeUHEeHUs!
Dopma ammecmavyuu C)
Bcero yacoB o nucuumuimne
4 10 130 |SAK/P | SK/P
B TPETHEM CEMECTpE




Buabl yueOHoli padoTsl, .
< Buanl camMocToATEILHOM
=9 -1 BKJIIOYAsl CAMOCTOSITEJIbHYI0 ®opmbl
Ne 3) = 5 padoThI
Pa3nen o v g padoTy CTyIeHTOB, arrecTauuu
3 ) 3 U TPYAOEMKOCTb B 4acax CTYACHTOR
n/n o =3 pyA
Jlek | Jlad | Aya.p. | CPC JK/P K/P 3J1 3P P
B
cero 4acos IO JMCHHILJIMHE BO 23 g 20 260 | 6 IK/P | 6 K/P
BTOPOM H TpeTheM ceMecTpax




[Ipunoxenne 2
K paboueii mporpamme

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUNCKON ®EJIEPAILTMN

®EJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHUE
BBICIHIEI'O OBPA3OBAHUA
«MOCKOBCKHH NOJUTEXHUYECKWIA YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hamnpagsnenue moaroroku: 19.03.01 «buorexnonorus»
OII (mpoduib): «bruorexHonorus»
®opma 00yueHus: ouHast
Buo npogheccuonanvroii desmenvHocmu: HayYHO-UCCAE008AMENbCKASA

Kadenpa: _ Xumbuorex

P®OHA OHEHOYHbLIX CPE/CTB

MO JUCIUATLIJINHE

Opranunyeckasi XMuMus

Cocras: 1. [Tacopt oH1a OTIEHOYHBIX CPENICTB

2. OnucaHue OLEHOYHBIX CPENICTB:

- JloMaIHue KOHTPOJIbHbIE paOOThI

- KontpomnbHbie paboTbl

- 3amuTa 1a00paTopHBIX paboT

- [lucpmennas 3auérHast paboTta (POMEKyTOUHAS ATTECTAIIHS)

- DKk3amMeHanoHHas paboTa (MTOroBast aTTECTaITs )
CocraBureJn:

Jlonmakos IMmutpuii Biragumuposuy,

K.X.H., 101eHT Kadeapol «Xumbuorex»

Mockaa, 2021 rox



Tabauua 1

IMToxka3aresb ypoBHA ¢POPMUPOBAHHOCTH KOMIIETECHIIUA

OPI'AHUYECKASA XUMUSA

dI'OC BO 19.03.01 BMOTEXHOJIOI'USA

B npotiecce ocBoeHUs JaHHOM THUCHUIUIMHBI CTYACHT (JOPMUPYET U IEMOHCTPUPYET ClIeTYyIOIINe

oucyuniIun 6
npogeccuonanbHoll
OesamenbHocmi,
npuUMeHsms Memoobl
\Mamemamu4ecko2o
ananuza u
\modenupogarnus,
meopemuyecko2o u
DKCHEPUMEHMATbHO20
uccne0o8ansis

Mocyasl U IPUOOPOB Il MPOBENCHHS
CHUHTE3a OpraHNYECKUX BEIIECTB
'YMeTh:

- HA3bIBATb OPraHU4YCCKUEC
coeTMHEeHH 110 UX popmymam;

- 000CHOBaHHO BEIOWPATh METOUKY
MMOJIy4YCHUS, BBIACICHUA, OYUCTKHU U
I/IILCHTI/I(i)I/IKaHI/II/I TEX WJIN UHBIX
OpraHUYEeCKUX COCTMHEHUN

Baagers:

-po(ecCHOHATBHON TEPMUHOIOTHEH;
- HAaBBIKAMH MPOBEJCHUSI XUMHUYECKUX
peaKmMii M JAPYTUX TPOLECCOB U
onepanni, HCIIOJIB3YEMBIX B
MperapaTuBHON OpraHMYECKON XUMHH

KOMITETEHIIUM:
KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnosorusa |@opma CreneHu ypoBHeii 0CBOCHHMS KOMIIETeHIM I
MNH- DOOPMYJINPOB- (opmupoBa- |0LEHOYHOTrO
JEKC KA HUSA cpeacrBa**
KOMIIETEeH-
1107071
OIIK-2 |[cnocobrnocmb u 3HaTh: UTEKLIMS, JIK/P ba3oBblii ypoBeHb:
20moeHoCmb - IpaBWIa U MOAXOIbI K 00paboTke [1aboparopHas [K/P - BIIajieeT NpOpeCCHOHATBHOM TEPMUHOIOTUEN U
1CNONIb306aMb pe3yJIbTaTOB, HOJTy4EHHBIX B [pabora, 3J1 HABBIKAMU [IPOBE/ICHNUS IPOLIECCOB M OIIEPALHH,
OCHOBHbLE 3AKOHbI HKCIIEpUMEHTAIFHON padoTe; CaMOCTOSI- 3P MCIIOJIb3YEMBIX B MPEMapaTUBHOM OPraHuYeCcKOM
ecmecmeeHHOHAYY-HbIX |- OCHOBHBIE BHIBI J1aOOpAaTOpHOH (TenbHas pabora [OP XUMHH, & TAK)KE YMEET HA3BIBATH OPraHMIECKUE

COeTMHEeHHA 10 UX (hopmMymam

IloBBIIICHHBIH YPOBEHB:

- YMEET Ha3bIBaTh CJIIOKHBIC MHOTO(YHKIIMOHAILHBIC
OpraHUYECKHUE BEIIECTBA H 000CHOBAHHO BEIOHPATH
MCTOJUKY ITOJYUCHHS, BBIACIICHUA, OUYUCTKU U
MACHTU(UKAIIUN T€X WU HHBIX OPTaHUYEeCKUX
COCTMHEHUIM




OIIK-3 |cnocoonocmo
UCNOIL306AMb 3HAHUA O
COBpeMEHHOU
pusuueckoll kapmune
mupa,
npoCmpancmeeHHo-
6peMeHHbIX
3aKOHOMEPHOCISX,
cmpoenuu eewjecmasd
0151 NOHUMAHUS
OKpYICalOwe2o Mupa u
s181€HULL NPUPOObL

3HATh:

r OCHOBHBLIC KJIaCChI OpFaHI/I‘IeCKI/IX
COCIMHCHUM

- OCHOBHBIC THITHI PEAKIIHH 1 UX
MEXaHH3MBI

YMeTh:

r OHpeIIeHSITB HpI/IHaZIJ'[e)KHOCTI)
COCIIMHEHUS K OTPEICTICHHOMY
KJIacCy

- OIIpeneNATh Hanbosee
XapakTepHbIe XUMHIECKUE
CBOMCTBA ¥ MEXaHU3MBI
peaKuuii OPraHuuECKUX
BEIICCTB IO UX Popmynam

Baagern:

r 3aKOHOMEPHOCTSIMU BIIUSAHUS
CTPYKTYpPbl OPraHHUYECKUX
COCIMHEHUHN Ha UX CBOMCTBA

TEeKITHS,
CaMoCTOSI-
TeNbHas padoTa

TIK/P
K/P

OP

ba30Bblii ypoBeHb

+ 3HAET OCHOBHBIE KJIACCHI OPTAHUYECKUX COCIUHEHUN
Y OCHOBHBIE THITbI PEAKIUI U UX MEXaHU3MBbI
IloBbIICHHBIH YPOBEHD

r BJIaJI€E€T 3aKOHOMEPHOCTSMU BIUSAHUS CTPYKTYPbI
OpraHMYECKUX COEIUHEHNH Ha UX CBOMCTBA

- YMEET ONPEAEIISITh XapaKTEPHbIE XUMUUECKHE
CBOICTBA N MEXaHU3MBI PEAKIIMHA OPraHNIECKUX
BEIIECTB 110 UX (hopMynaMm

**_ CoxpareHus: popM OIIEHOYHBIX CPEICTB CM. HIbke B Tabmuie 2.




Tabmmia 2

Hepeqem) OLHCHOYHBIX CPEACTB 10 JUCHUIIJIMHE «Opra}mquKaﬂ XUMUA»

HaumeHnoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpartkast xapakTepucTuka OleHOYHOTO OLICHOYHOTO CPE/ICTBA
oC CpeacTBa CpeacTsa B ®OC
Cpenctso TS CaMOCTOSITEIILHON
Jomarssst KoMmiekt momaniaux
NpopabOTKU H  YCBOCHUS  TOTYUYCHHBIX
1 |koHTponbHas paboTa N KOHTPOJIBHBIX PaboT 1o
BHAHUH IS pEIICHUs 3a7a49 ONPeeTICHHOTO
(AK/P) BapHaHTaM
TUTIA TI0 TEME WK Pa3zeiy
CpencTBO MNPOBEPKH YMEHHH IIPUMEHSATH
Kontposbnas padota pel POBEP y P KOMIUIEKT KOHTPOJIBHBIX
2 MOJIydYCHHBIC 3HAHUS ISl pPEILICHUs 3ajad
(K/P) paboT 1o BapuaHTaM
OTIPEICTICHHOTO THIIA TI0 TEME WU pa3Ieny
CpencTBO KOHTPOJS YCBOCHHS Y4eOHOTO
(TEOpETHYIECKOTO u MPaKTUYECKOTO)
MaTepuaia, H3y4eHHOTO B XOJI€ MOJATOTOBKH Bomnpocsr no
3ammura W TIpOBEICHUS JaOOpaTOPHBIX paboT 1o TeMam/pazaenam
3 |mabopaTopHbIX padOT COOTBETCTBYIONIMM  TeMaM  (pasjesam) JIMCITATIITNHEI,
(37D mucuIIuHbl. OpraHu30BaHO Kak ydeOHOe M3Y4YEHHBIM B XOJI€
BaHsATHE B BHJIC cobecenoBaHUs nmabopaTopHBIX paboT
[1€JarOrHYeCKOro paboTHHKA c
00yJaronuMucs
CpencTBO MPOMEKYTOUHOM OLICHKH CTEIEHU
.. OCTIDKEHUS 00YYAIOIMIUMHUCS IUIAHUPYEMBIX
3auétHas pabota ! Y m Py Komiiekt OuneToB Ist
pe3ynbTaTOB OOYyYEeHHS MO AUCIUIUIMHE Ha . .y
4 (mpomesxyTOUYHast . W NMACBMEHHOW 3a4E€THON
OCHOBE IMHCHMEHHOUN 3au€THOW paboThl C
arrectanus) (3P) ) paboTHI
YIETOM PE3yJIbTaTOB TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTHU B TEUEHUE CEMECTpPa
CpencTBO  UTOTOBOM  OIIEHKU  CTENECHH
DK3aMEHAIIMOHHAS |TOCTHIKEHHUS 00YUJaIOIIUMHUCS TUTAHUPYEMBIX Komriekt
5 pabota (UTOroBast |pe3yJbTaTOB OOYYEHHs IO JUCLUILIMHE Ha 9K3aMEHAIIMOHHBIX
arrectanus) (OP) |ocHOBe mNHMCBMEHHON  HK3aMEHAMOHHOU OuIeTOB

paboThI




®OHJ| OLICHOYHBIX CPEACTB
1o AucCIUIUInHE: «OpraHudyeckas XUMUsDH)
(manpasnenue noaroroku 19.03.01 BUOTEXHOJIOI'MA)

BapI/IaHTBI JIOMAIITHUX KOHTPOJIbHBIX pa60T
Jomamnee 3ananue 1. Beenenue. IlpeneabHble YIJeBOA0POAbI

/Bce opeanuueckue coedunenus 00IACHbL Obimb HA36AHbL!
1. Onumwure cXxeMaTHuyecKd M C MOMOILBIO 3JEKTPOHHOU (POpPMysbl AJIEKTPOHHOE CTPOECHHE
atoMoB cneaytomux aneMenToB: O, Cl, H, Ne. Ykaxure 4ucio BallGHTHBIX JJEKTPOHOB ATHX
aTOMOB.
2. YkaxuTe TN THOPUAM3AINHA BCEX aTOMOB MOJIEKYJIHI mporeHa. Hapucyiite ero cTpykrypy ¢
reoMeTpHel pacroiokeHus: opOoUTanei.
3. OO6o3HaubTe OSNMEKTpOHHbIE A(HEKTHl 3aMecTUTeNneid B  CIHEAYIOIUX COCTUHEHHSIX:
MPOIMMMOHUTPHII, 3TaHANb, 2-TMPOMUHOBAsI KHUCIOTa, H3ompormmwiamuH, ¢Ttopoenson, HC(O)-
CH=CH..
4. VYxaxure (¢ 00OCHOBaHHMEM), B KaKyl CTOPOHY OYyIyT CMEUIEHbl KHCIOTHO-OCHOBHbBIE
PaBHOBECHS JIJIsl CIIEIYIOIIUX PEAKIUI:
a) CH;SH + CH30ONa = CH;3;SNa + CH;0H
6) NHQCH2COON3 + HQO = +NH3CH2COON8 + HO-
5. Ckonbko KOH(UIYpallMOHHBIX H30MEpPOB MMEET rekcaH-2,3-nuon. Hapucyiite (B Buze
npoekuuid @uiiepa) Bce BO3MOXHBIE H30MEpbl M Ha3oBHTEe UX MO (R,S)-HOMEHKaType.
VYkaxuTe, Kakie napbl CTEPEON30MEPOB SBIIAIOTCS YHAHTUOMEPAMHU, KaKue - TuacTepeoMepamu,
a kakue — Mme3opopmamu?
6. llomyuute 2,2-nuMeTnnOyTaH BOCCTAaHOBJIEHHEM COOTBETCTBYIOUIETO KapOOHMUIIBLHOTO
coenuHeHns. HamumuTe ypaBHeHUE peakiuu (POTOXMMUYECKOTO XJIOPHUPOBAHUS ATOTO ajKaHa.
OnuiuTe MeXaHU3M 3TOM peakIuu.
7. HanumuTe ypaBHEHHS CIEIyIOMIMX peakuuid: a) 2-OeH3ui-1,3-OyTaguieH U 3TUJICH MpH
HarpeBaHuu; 0) MPOAYKT peakIuu «a» W BOJOpPOJA Ha HHKene. M300pa3ute paBHOBECHE ABYX
KPECIOBUAHBIX KOH(GOpMAalui MPOAyKTa peakiuu «O0» W TPeICKaKUTEe, Kakas U3 3TUX
KoH(opmanuii OyneT crabuibHee.

Jlomaninee 3aaanue 2. AJKeHbl. AJKHHBI. APEeHbI

!Bce opeanuyeckue coeduHnenus 00I#CHbl Oblmb HA38aHbL!
1. Hanummre ypaBHEHUS CleIyOMMX peakiuil. B cayuyae oOpa3zoBaHUs HECKOJIBKHUX MPOIYKTOB
peaKIyu YKakUTe, KakKhe U3 HUX OCHOBHBIC, a KaKue MOOOYHBIE:
a) Kakye aJIKeHbI TOJydarcsl MpH: 1) B3aUMOJCHCTBUU IIMHKOBOW MbUIM C 4-m3omporui-1,2-
TUXJIOPIUKIOTeKCaHoM; 2) Jneruaparauuu 1,2-gumeTun-1-mukionenTanona; 3) AeCTBUU
HaTpus B JKUJIKOM ammuake Ha |-peHun-2-meHTHH (yKaxkuTre KOH(UTypanuio MpoayKTa
peakuun); 4) B3aUMOACHCTBHHM 3-OpoM-2-METWIINICHTaHA C TPET-OyTHIIATOM KaJus B TPET-
OyTHJIOBOM CIIUPTE NpU HarpeBaHUH. B mocienHeM ciyudae 00OCHYWTE perHoHaINpaBI€HHOCTD
peakIuy;
0) momyuute 1o peaknuu ButTtura 1-peHun-2-0yTeH; HAHUIIUTE €ro PEakuio ¢ HaTyKCYCHOM
KUCJIOTOW U MOCIEIYIOMNI THAPOIU3 IMOTYYEHHOTO MPOAYKTa;
B) B3aUMO/ICHiCTBHE U30MpPEHa ¢ 1-KpaTHBIM U30BITKOM OPOMOBOAOPO/IA;
T) OPEUIOKUTE CXEMY MPEBPALLEHUS: MPONuiIeH — 2,3-1uMeTiI-2-0yTeH. ONUIIuTe MEXaHU3M
(Adg) mepBoii U3 TpeOyIOIMMXCA peakIMii U 00OCHYHTEe, KaKOH M3 MPOIYKTOB 3TOH pPEaKIMH
SBJISICTCS] OCHOBHBIM, a KAKOW — TOOOYHBIM.
2. Hanuimute ypaBHEHUS ClenyONMX peakuuil. B cmyuae o0pa3oBaHUs HECKOIBKUX MPOJTYKTOB
peaKIyu YKakUTe, Kakhe U3 HUX OCHOBHBIC, a KaKue MOOOYHBIE:
a) moayunte 3-meTwi-1-0ytun u3: 1) 1-6poM-3-metmniOyTana; 2) 3-MeTHIOy TaHAIIA,
0) U3 alleTWICHA U IPYTUX HEOOXOIMMBIX PEareHTOB MOJYUUTe 2,5-TUMETHI-3-TeKCHH;




B) peakuusi 3-TeKCHHA C TPEXKPAaTHBIM M30BITKOM AMOOpaHa, a 3aTeM C MEPEKUCHhI0 BOJIOPOJIA;
00BsICHUTE, B 4EM 0COOEHHOCTb ITOW peaKIiy;
I') OCYILECTBUTE NPEBpALCHHE IPOMAHOJI —> MPOIHJICH.
3. Hanummmre ypaBHeHUs CleqyrOMUX peakiuil. B ciayyae oOpa3oBaHMs HECKOJIBKHUX MPOTYKTOB
pEaKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaK1e MOOOYHbIE:
a) peakmus 1-ameTnin-3-3TUa0eH301a ¢ aMaabraMoi IIMHKA B COJISTHOM KUCIIOTE;
0) peakuus M-OpoMMETOKCHOEH30J1a M alleTUIIXJIOpHUIA B IPUCYTCTBUU TPUXJIOPH/IA ATTFOMUHMS,
B) B3aMMO/IEHICTBHE TOJyOJIa ¢ IponeHoM B mpucyTcTBUU HoSOy;
r) peakuus 1-HUTpOHa(TATMHA C OPOMOM;
1) IOJIy4YuTe 2-XJ10p-4-HUTPOOEH30IHYI0 KUCIIOTY U3 OeH3071a.

Jomamnee 3ananue 3. I'ajiorennponssoanbie. CiMpThl

/Bce opeanuyeckue coedunenus 00I4CHbL Oblmb HA368aHbL!
1. Hanumure ypaBHEHUs CIEAYIOMIMX peakuuil. B ciydae 00pa3oBaHUs HECKOIBKUX MPOAYKTOB
peakuuu yKakuTe, Kakue U3 HUX OCHOBHBIE, a KaKUe MOOOYHbIE:
a) 1) doroxumHuueckoe TOIyousa; 2) moiaydeHne M-0poMOeH301CyIbPOKUCIOTH U3 OeH3oma; 3)
U3  IpomaHaus — moiydydte — l-mpomuMH  yepe3  oOpa3oBaHME — COOTBETCTBYIOLIETO
JUTaoreHIpoOn3BOIHOTO; 4) peakuus riunepuHa (1,2,3-nponanTpuosnia) ¢ THOHWIXJIOPUAOM; 5)
noJjryuyeHue 2-0poMnpornana 1o peakiuu XyHcJIUKKepa.
0) pacroyIoKuTe COEAMHEHUS B MOPSAIKE YBEITUYEHUS PEAKIIMOHHOM CIOCOOHOCTH B PEAKIMAX
S\2: 2-xmop-2-meTunOyTaH, 1-xmopnentaH, 2-ioa-2-metunoytan. OTBeT o0ocHyiTe. Hamummre
peakuuu 1-xnopnentana c: 1) cepoBogopoaoM (1 3kB.); 2) BOAHBIM pacTBOPOM THIIPOKCHIA
HaTpus; 3) MOTUIOM Kajusl B aleToHe; 4) STHJIATOM HATPHUs B ATAHOJIC MPU HarpeBaHUU; S)
METAITIMYECKUM HAaTPHUEM.
B) HAIHUIINWTE MPOIYKTHI CIAEAYIOUINX PEaKlui; yKaXHUTe, 000CHYHTE U HAlUIINTE MEXaHU3MBbI
00pa30BaHMs OCHOBHBIX M TOOOYHBIX MTPOAYKTOB; 0OpaTuTe BHUMaHUE HA UX KOH(uUrypauuu. 13
(S)-2-6pombOyTana noxyuute: 1) (R)-Brop-0ytunanerart; 2) Brop-OyTriituo; 3) 2-0yTeH.
2. HanmmuTe ypaBHEHUS CIEAYIOUIMX peakuuil. B ciaydyae oOpa3oBaHusi HECKOJIBKUX MPOIYKTOB
peakuuu yKakKuTe, Kakue U3 HUX OCHOBHBIE, a KaKue MOOOYHbIE:
a) 1) obpaborka 1,4-g1uOpom-2-mMeTuIOyTaHa BOAHBIM PAcTBOPOM WIENOYM; 2) THIpaTanus 2-
MeTHJI-2-TIeHTeHa; 3) BOCCTaHOBIIEHUE 2-OyTaHalsl IMaHOOPTUIPHUIOM HaTpus; 4) MoydyeHue 2-
METUJI-2-0yTaHOJla W3 COOTBETCTBYIOIIETO CJIOXHOTO 3(pupa C HCIOJIb30BAaHHEM pEaKTHBa
['punbsipa; 5) nonydenune geHona uz 6eHzona; 6) o-Hadron u3 1-HadTanuHCYTHGHOKUCTOTHI; 7)
noiydenue 1,2-6yranauona u3 1-6yTeHa 3a oJfHy CTaJulo.
0) CpaBHUTE KHCIOTHBIE CBOWCTBA CIEAYIOMIUX COCIUHEHWH: IUKIOTeKcaHou, 1,2-
[UKJIOT€KCAaHANON, n-Kpe3os, n-HuTpodeHon. Hamumure ypaBHeHus peakiuit  1,2-
LUKJIOTEKCaHANOoMa ¢: 1) MeTaJuIMYeCKUM HAaTpHeM; 2) XJIOPaHTHAPUIOM OyTaHOBOI KHUCIIOTHI B
IPUCYTCTBUH TPUITWIAMUHA; 3) 3TUIXJIOPUIOMOM (2 3KB.) B IPUCYTCTBUM THAPOKCHA HATPUS;
5) METaHOJIOM B MMPUCYTCTBUU CEPHOU KUCIOTHI; 6) Tprbpomuaom docdopa.
B) Hanummre ypaBHEHUs peakluil o-Kpe3oyia co CIEAYIOIIMMU COeIUHEHUSMU: 1) TUAPOKCHT
HaTpus; 2) METWIHONWI B MPHUCYTCTBUU TUAPOKCUIA HATPHs, 3aTeM - aleTHIXJIOpUJI B
npucytctBun FeBrs; 3) 6pom; 4) xia0podopM B IPUCYTCTBUU THAPOKCH]IA HATPHUSL.
r) 1) nmepitogatHoe pacuienseHue 2,3,4-oKTaHTpuoiia; 2) B3auMojeicTBue 2,4-MeHTaHINOHA C
STUJICHIJIMKOJIEM (2 3KB.) B KUCJIOH cpene; 3) peakius 1,3-0Oytannuona ¢ okcunom xpoma(VI) B
MUpPUJIUHE.

Jomamnee 3ananne 4. KapoonuniabHble coennennsi. Kap0oHoBbIe KMCI0THI

/Bce opeanuyeckue coedunenus 00I4CHbl Oblmb HA36aHbL!
1. Hanumure ypaBHEHUs CIEAYIOMIMX peakuuil. B ciydae 00pa3oBaHUs HECKOIBKUX MPOAYKTOB
peakuuu yKakuTe, Kakue U3 HUX OCHOBHBIE, a KaKUe MOOOYHbIE:
a) 1) rugparanus neHT-2-eH-4-MHa B IPUCYTCTBUH CyJb(aTa pTyTH, HAUIIUTE YpaBHEHUE KETO-
€HOJIbHOM TayTOMEpHH MPOAYKTa; 2) MOJy4YuTe 3-NEHTAHOH Ha OCHOBE alleTOYKCYCHOT0 3(upa;
3) 030HOTU30M COOTBETCTBYIOIIETO AMEHa monydute cmech (1:1:1) mpomanansi, sTaHans u




TJIMOKCAJIS; 4) U3 COOTBETCTBYIOLIETO CIUPTA MOIYYUTE O-TONYHJIOBBIN ajbJEru; S5) MOydnTe
KPOTOHOBBIN aJIbJIETH/]l U3 alleTalbJeruaa; 6) ocymecTBUTe NpeBpalleHue KyMojl — aleToH.
6) Pacnonoxure B pAa O YBEJIMYEHUIO PEAKIMOHHOM CIOCOOHOCTH B PEaKLHUAX
HYKJICOQUIBHOTO TPUCOEIMHEHUS: TMpoIaHajib, JTaHalb, AalETOH, aleTOPEeHOH (OTBET
oOocHyiite). Hamummre ypaBHeHHs peakuuii anetodeHona: 1) c wu-Oytunmamuuom; 2)
nomnodopmuoe pacmierienne; 3) ¢ Tuodenonom; 4) ¢ 6EH3IbICTHIOM B IPUCYTCTBHH MIEIOYH;
5) peakuust «cepeOpstHOTO 3epKanay. Hanuwume mexanusmol peaxyuii 2), 3), 4).
B) Hamummre ypaBHeHus peakuuii 4-metun-2-rekcenans: 1) Junbca-Anpaepa ¢ 2,3-quMeTHI-
1,3-6yTaanenoM; 2) MuxasJis ¢ alleTOyKCyCHBIM 3¢upom; 3) ¢ aTaHosioM (130.) B KHCIION cpeje.
2. Hanummre ypaBHEHUS ClIenyOMMX peakiuil. B coyuyae oOpa3oBaHUs HECKOJIBKUX MPOTYKTOB
pEaKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKhe MOOOYHbIE:
a) 1) okucnenue 2-MeTui-3-reKceHa JUXpoMaTOM Kalus MpU HArpeBaHUU; 2) TOJHBIA THAPOIIN3
OPOMUOHUTPHUIIA B MPUCYTCTBUH INENOUM; MPOAYKT THIPOIM3A TEpUPUIMPYHTE ITAHOIOM B
KHCIION cpene (nanuwume mexawuzm);, 3) peakius IUOKCHAa yriepomaa ¢ (4-metun-1-
HNEeHTWI)MarHHHOPOMUIOM U TMOCTenytollee MoAKUcieHue; 4) nomyuyeHrue OeH30MHON KUCIOTHI
U3 TOJYyOJa; 5) MOJy4YeHHe KPOTOHOBOM KUCIOTHI M3 MACSTHON KUCIOTHI, 6) U3 TMAITUIIMAJIOHATa
nosyuute 1,6-rekcaHanoBYIO KUCIIOTY.
6) Pacnonoxxute B psAA MO YBEIMUYEHHUIO CKOPOCTH PEAaKIUU C 3TAaHOJIOM: OyTHIaleTar,
YKCYCHYIO  KUCJIOTY, NpPONHOHMIXJIOpUA (0TBeT oOocHyiTe). Hamummmurte peakuuu
npormuoHuIXyIopuaa: 1) ¢ auusonponmiaMuHoM (u30.) (Hanuwume mexanusm); TOTyUICHHBIN
HOPOAYKT TUAPOIU3YNTE; 2) METOYHON THAPOIIN3; MPOAYKT 00paboTaiite 6poMOM B IPUCYTCTBUU
KaTAJIMTUYECKUX KOJIMYECTB KpacHOTO (ochopa (nanuwume mexanuzm); 3) ¢ HATPUEBOH CONBIO
alleTOyKCyCHOTo 3¢upa; 4) ¢ #-0yTaHOJIOM B NMPHUCYTCTBUU MUPHUIMHA; 5) C alleTaTOM HATpHs;
MOJIYYCHHBIM TPOAYyKT oOpaboraiite mum3onponuiaamugom mautus (LDA), a 3arem —
ALETHIXJIOPUIOM.
B) 1) peakius HUTpUIa KPOTOHOBOM KUCIOTBHI ¢ OPOMOBOJOPOIOM, 3aTEM — IMOJIHBIM THAPOIIN3
HOJYYEHHOTO MPOJYKTA; 2) TIIyTapoBbIi aHTHIPHUI] C STAaHTHOJIOM (2 9KB.) B KUCIOH cpene; 3)
peakuus OyTHIM301IMaHaTa C MPOTIaHOJIOM.

Jomamnee 3aanne S. Azorcoaep:kanye CoeIMHEHUs

!Bce opeanuyeckue coedunenus 001x#CHbl Oblb HA38aHbL!
Hanumure ypaBHeHus1 cleaylomux peakuuid. B ciydae oOpa3zoBaHMsS HECKOJNBKHX MPOTYKTOB
peakuuu yKakKuTe, Kakue U3 HUX OCHOBHBIE, a KaKUe MOOOYHbIE:
a) U3 BTOP-OyTHIIaMHMHA TOJTYYHUTE 2-HUTPOOYTaH M HAIIMILIUTE €ro peakuuu: 1) ¢ LHHKOM B BOJIE
B npucytctBun NH4Cl; 2) ¢ xjgopom B npucyTcTBUM 1IENOYH; 3) ¢ 4-HUTPOOESH3AIbIETHIOM B
npucyrcreun NaOH;
0) ocyulecTBUTE MpeBpalleHHE 3-METUILHUKIONEHTAaHOH — 3-MEeTHJILHKIONEHTUIAMUH;
CpPaBHUTE IO OCHOBHOCTH IIMKJIOT€KCWIAMUH U 4-METOKCHaHWIMH (OTBET 0OOCHYyiiTE);
HaNUIINUTE peakuu 4-MeToKkcHaHwinHa: 1) ¢ xnopunom 4-metuindennnanazonus npu pH 5,0; 2)
¢ nutputoM Hatpusi u HCl (nanuwume mexanuszm); peakiys MOITy4EHHOTO MPOIYKTA C BOJHBIM
pactBopom xjopuna meau(l) mpu HarpeBaHWu; 2) C aleTaJIbICTHAOM; 3) BOCCTAHOBUTEIHHOE
aMUHHUPOBAHUE allETOHA;
B) MOJIyYMTE STUJIAMHUH W3 aleTamMuaa, a Takke CHHTe30M [aOpudis M HanmuIIWTe peakluu
STHJIAaMHHA: 1) C alleTOHOM B KHMCJIOH cpesie; 2) ¢ 3TUIOpOMHIOM; 3) alliiIMpOBaHUE aHTUIAPUIOM
MAacCJISTHOW KHMCJIOTHI,
') MOJYyYUTE W30JICHIIMH W3 3-METWIINIEHTAaHOBOW KUCIIOTHI, a Takxke cuHTe3oM LlTpekkepa u
HaNUIINUTE YpaBHEHUS peakuil n3oyeiiinHa ¢ OEH3MWIOBBIM CIIUPTOM B KUCJIOHN Cpefie, 3aTeM — C
IPONWIXJIOPUIOM B IPUCYTCTBUM TPUITWIAMUHA, 3aT€M — ILEJIOYHOW THUAPOJIA3 MOJYyUYEHHOTO
POAYKTa;
1) TPEIOKUTE CHOCOO IMONyYeHHUs TPUIIENTHIA H30JIeHImI(eHIaTaHuIBaINHA, HCIIONb3YS
MOJIXOSIINE METO/IbI 3aIIUThl AMUHO- U KapOOKCHUIILHON TPyMI aMUHOKHUCIIOT.




Jomamnee 3ananue 6. Yraepoasl. ['erepounkinyeckne coeAMHEHU
/Bce opeanuyeckue coedunenus 00I#CHbL Oblmb HA36aHbL!

1. M300pa3ute konpuaTo-1ienubie paBHoBecHs (2R,3S,4R)-2,3,4,5-TeTparuipokCuneHTanas.
2. OcyuectBute npespanienue: D-rimoko3a — D-apaOuno3a. Hanmummre ypaBHeHUs peakuuit
D-riroko3sl: a) ¢ pa30aBieHHON a30THOM KUCIOTOM MpU HarpeBaHUM; 0) ¢ M30BITKOM alleTOHA B
KHCIION cpefie; B) C 1-TTPOMaHOIOM B KHCJIOW Cpejie; T') C M30BITKOM YKCYCHOTO aHTHApPWIA B
KUCIIOH cpeJie; 1) peakius «cepeOpssHOro 3epKajiay; €) ¢ 4-MeTUIaHUIMHOM.
3. Hanumure ypaBHeHUs cleyromUX peakiuil. B ciayyae oOpa3zoBaHUs HECKOJIBKHUX MPOTYKTOB
peaKkIMy yKaXHuTe, KaKhe M3 HUX OCHOBHBIC, a Kakue MOOOYHBIE: a) U3 SIHTAPHOH KUCIOTHI
nojyuynTe THO(QEH M HAMUIIMTE €ro PEeaklUi0 C XJOPAHTHIPHUIOM OEH30HHOW KHCIOTHI B
npucytctBur SnCly; 6) HUTpOBaHHE NHUPPOJIA; B) HUTPOBAHUE 3-METWINHPHUIUHA; T) peaklus
MUPUJIMHA C AMUJIOM HATpPHSL.

B&[!I/IaHTBI KOHTPOJIBHBIX [236OT

KontpoasHas padora 1. Beenenue. [IpenejbHble YIJieBOI0PO/IbI
!Bce opeanuyeckue coeOuneHus 00IHCHbL Oblimb HA36aHbL!

1. O603HaubTE AMEKTPOHHBIE Y(D(DEKTHI 3aMECTUTENICH B CIEIYIOMINX COSAMHCHUSAX: YTHUIUTHMA,
BUHWJIOCH30J1, aJUTMIIBHBINA KaTHOH, HUTpoOyTaH, CH,=CH-N(CH3),, 3-xm0p-2-nponieHaib.
2. Vxaxute (c 00OCHOBaHHMEM), B KAaKyl) CTOpPOHY OYIET CMENICHO KHCJIOTHO-OCHOBHOE
paBHOBECHE IS CEAYIOUIeH peakuuu:
CH3C(O)NH2 + NaNHz = CH3C(O)NHN3. + NH3
3. Hanummre ypaBHEHHMsS COOTBETCTBYIOIIMX peakmnuii. B cioydae oOpa3oBaHUs HECKOJBKUX
IPOIYKTOB PEAKIIUU YKAKUTE, KAKUE U3 HUX OCHOBHBIE, a KaKHe TOOOYHbIE:
a) TIOJTy4nTe 2-MEeTWIOyTaH U3 aJKUHA,
0) poToxumuyeckoe cynb(hoXIOpUpoBaHUE 2-METUIOyTaHA; 0OOCHYHTE CTPYKTYypy OCHOBHOTO
MPOAYKTA PEaKuu, UCXO/s U3 CTAOUILHOCTH COOTBETCTBYIOMIMX YITIEPOJHBIX PAUKAJIOB;
0) 2-u3onponui-1,3-6yTaareH 1 STUIEH NPH HarPEeBaHUH;
B) IPOJYKT peakiuu «0» U BOAOPO/I Ha HUKEIIE;
I') IOJIHOE OKUCIIeHUE 2-MeTuI0yTaHa (ypaBHsTe ypaBHEHUE PEaKLIUH).
KonTpoabHas pa6ora 2. AjlKeHbl. AJTKHHbI. ApeHbI
!Bce opeanuyeckue coeduneHus 00I#CHbl Oblmb HA36aHbL!
Hanumure ypaBHeHHs cieayromux peakiuil. B ciydae oOpa3zoBaHUs HECKOJIBKUX MPOIYKTOB
peaKIy yKakKuTe, Kakhe U3 HUX OCHOBHBIE, a KaKue MoOOYHbIe:
a) peaknusi 3-mMeTWiI-2-OyTaHOJIa C KOHII. CEPHOW KHCIOTOW; B3aMMOJICHCTBHE OCHOBHOTO
IPOAYKTA ¢ HAAYKCYCHOW KUCIIOTOM € MOCIEAYIOINUM THAPOIN30M ITOJIy4EHHOTO IIPOAYKTA;
0) nmermaporanoreHupoBaHHe 3-OpoM-2-MEeTHINEHTaHa B MPUCYTCTBUU THAPOKCUAA HATpUS B
ATUJIOBOM CIIUPTE;
B) JeHCTBHME HATPUS B KUAKOM aMMHAKe Ha 2-MeTUJ-3-TeKCHH (YKaXuTe KOH(PUTYpalUio
IPOAYKTA PEAKIIH);
T) MPEAJIOKUTE CXEMY MONTyYeHUs 2,3-AMMeTUI0yTaHa U3 MporieHa.
) U3 alleTUIeHa U IPYTUX HEOOXOJMMBIX PEareHTOB MOyYnTe BUHWIALETHIICH U HATIUIIUTE €ro
peaxiuio ¢ BOJOH B MPUCYTCTBUHU alleTaTa pTYTHU U CEPHOM KHCIIOTHI;
€) JeiicTBUE METAITIMYECKOro HATpUsl Ha CMeCh 3-XJIop-1-TporneHa u XJ10pOeH30a;
K) peakius M-OpoMMETOKCHOEH30J1a U alleTUIXJIOPUAA B IPUCYTCTBUU TPUXJIOPUIA ATFOMUHUS;
3) peakuus 1,3-aAMMeTHIIOCH301a ¢ BOJHBIM PaCTBOPOM IEPMaHIraHaTa Kajlus IIPU HarpeBaHUM;
1) TIONy4nTe 3-HUTPO-5-0pOoMOEH30JICYIbPOKUCIOTY U3 OE€H307a.
KonTpoJsbnas padora 3. I'asiorennpon3soanbie. Cimprel
!Bce opeanuyeckue coeduHenus 001x#CHbl Oblmb HA38aHbL!
1. Hannmure ypaBHEHUs CIIEAYIOMIMX peakuuil. B ciydae 00pa3oBaHus HECKOIBKUX MPOAYKTOB
peakuuy yKakKuTe, Kakue U3 HUX OCHOBHBIE, a KaKUe MOOOYHbIE:
a) moJyyeHue 2-OpoMIiponaHa rno peakuuu XyHCAUKKepa;




- 500C
CH3)sCO™ + CH;l == &
(CHz)q 3 (CHa)aCOH

YKaXHUTe U 00OCHYWTEe MeXxaHu3M 00pa30oBaHHs OCHOBHOTO M MOOOYHOTO(-BIX) MPOIYKTa(-OB)
JTAaHHOW peaKluy;

B) BOCCTAHOBJICHHE ATHIIOBOTO 3(hrpa 2-MEeTUITIPONAaHOBON KUCIIOTHI IO CIIUPTA;

r) noaydeHue 3-peHwi-l-mponaHosia W3 COOTBETCTBYIONIETO OKCHpPaHa C HCIOJIb30BaHUEM
peakTuBa ['punbspa;

1) CHHTE3 4-TUIPOKCUTOIYOJIa U3 4-METHIAHWIINHA;

e) peakuus 3-MeTuiI-2-0yTaHoIa ¢ ATHIOPOMUIOM B IPUCYTCTBHUH LIEIOYH;

K) peaKIus pe3opIrHa ¢ TPUOPOMHUIOM JKEJe3a;

3) MOJyYEHHUE alleTalsl METHIATUIKETOHA peaKluel ¢ ATUIICHTIINKOIIEM;

1) peakius 1,3-mpomananona ¢ METAIUTMYECKUM HaTpueM (2 9KB.), 3aT€M - C XJIOPAHTHIPUIOM
OCH30HHOI KHUCIOTHI (2 JKB.).

2. Pacnionoxute CoeIMHEHUS B TIOPSAIKE YMEHBIICHHUS PEaKIIMOHHOW CIIOCOOHOCTH B PEaKIIMsIX
HYKJICO(UIHHOTO 3aMeIeHUs T0 MexaHu3My Sy1: BTOp-OyTumnitonus, BTOp-0yTUIOpOMHII, BTOP-
oytunxsiopua. OtBeT o0ocHylTe. Y3 BTOp-0yTHIOpOMUIA TIOTYYUTE HUTPUI 2-METHUII0YTaHOBOM
KHCJIOTBI.

3. Hamummre QopMysnbl TPOMEXKYTOYHBIX M KOHEUHBIX BEIIECTB, a TaKXKE pPEaKIHH B

CHCI[YIOIHeﬁ CXEMCEC:
SO;H
NaOH NaOH, t° HNO,
A -

KonTpoubnas padora 4. KapOoHuabHble coenHenns. KapooHoBbIe KHCI0THI
/Bce opeanuyeckue coedunenus 00I4CHbl Oblmb HA36aHbL!

1. Hannmmre ypaBHEHUs CIIEAYIOMIMX peakuuil. B ciydae 00pa3oBaHus HECKOIBKUX MPOAYKTOB
peaKIM yKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKue 0OOYHBIE:
a) MOJyYUTe METUI(EHUIKETOH Ha OCHOBE allETOYKCYCHOTO 3(Hpa;
0) omnpenenuTe CTPyKTypy aJlKeHa, IPU 030HOIN3€ KOTOPOro MOIyYHIH AlleTOH U alleTalbIeTru;
B) aJIbJI0JIbHAS KOHACHCAIUS 3-MeTUIOy TaHATIS
T') peaKIis MacIsTHOTO aJIbJIeTHa C BTOP-OyTUIaMUHOM (130.), a 3aTeM - C BOJOPOJIOM;
1) peakuus 4-MeTUII-2-reKCeHalsl ¢ HUTPOMETAHOM B IPUCYTCTBUM LIENOYH;
€) LIeJIOYHOM THAPOIIU3 alleTaMK/1a; IPOLYKT FHAPOIN3a ITEPUPULUPYHTE IPOIIAHOIOM;
) U3 MAJIOHOBOTO 3(Hpa MoxyduTe 1,6-rekcaHanoByI0 KUCIOTY;
3) peakiusi aHTUIPHUIa KPOTOHOBOM KUCIIOTHI C OPOMOBOIOPOIOM (2 JKB.);
M) peaKIys ATUIN30LMaHaTa C H-0yTaHOJIOM.
2. Pacnonoxure B psi O YBEJIWYEHUIO CKOPOCTH PEAKLMU C HTAHOJOM: XJIOPAHTUAPU
OCH30MHOM KHUCIOTHI, 2-MeTHIOEH30iHas KucinoTa, 4-xjmopOeH3oiHas kuciora (OTBET
obocHyiTe). Hanummure peaknuu XjaopaHruapuaa 0eH30MHON KUCIOTHL: 1) ¢ ammuakoM (130.);
MIOJTyYEHHBIH MPOAYKT JErUApaTUpyHUTe; 2) ¢ HATPUEBOH COJIbIO alleTUIIALIETOHA.
3. Hanummre GpopMyIibl IPOMEXKYTOUHBIX U KOHEUHBIX BEIIECTB, a TAKXKE PEAKIIMU U UX YCIOBUS
B CIEAYIOILLEH CXeMe:

[O] SOCI, CeHg
CH,CH-OH A B o’ ,

AICI,

KonTpoJabHas padora S. A3oTconepikainiyue coeIMHeHUsI
/Bce opeanuyeckue coedunenus 00N4CHbL Oblmb HA36aAHbL!
1. Hanummre ypaBHEHUs cleIyrouX peakiuil. B cayuyae oOpa3zoBaHUs HECKOJIBKHUX MPOTYKTOB
pEaKIMU YKaKUTe, KaKhe U3 HUX OCHOBHBIE, a KaKHe MOOOYHbIE:
a) U3 BTOp-OyTUIIaMUHA MOIY4YUTE 2-HUTPOOYTaH;
0) peakuus 3TUIaMUHA ¢ IIMHKOM B Bojie B ipucytcTBuu NH4Cl;
B) peaklusl 2-HUTPOIIpoTaHa ¢ 4-HUTpoOeH3albAeruioM B npucytctsun NaOH;
T') HOJYYHTE STUIAMUH CUHTe30M ["abpunas;




1) alJIMpOBaHNe aHUJIMHA aHTUPUIOM MACIISTHON KUCIIOTHI,

€) peakuus n3oJaeiirHa ¢ OEH3WIOBBIM CIIUPTOM B KHCIION CpeAIE;

) TOJy4YeHHEe Iunentuaa (eHWIATaHWIBAJIMHA C HCIHOJIb30BAHUEM MOIXOISAIIUX METOI0B
3alUThl aMUHO- U KapOOKCUIBHON TPy aMUHOKHUCIIOT.

2. CpaBHHTE IO OCHOBHOCTH IIMKJIOT€KCHJIAMUH U 4-METOKCHaHWJIMH (OTBET OOOCHYMTE);
HaNUIINUTE peakiuio 4-MeToKkcuaHuianHa ¢ HuTputoM Hatpus U HCl u peakiuio mosy4eHHOTO
npoaykra 4-merunanuinHom npu pH 5,0.

3. Hamummre ¢GopMynbl MPOMEXYTOUHBIX M KOHEYHBIX BEIIECTB, a TaKXkKe pEaKkIiUuu B

CJ'IGI[}IIOH.Ieﬁ CXEMC.
CH,CHBrCOBr  NH,
NH,CH.COOH ———* A —*§

KountpoabHas padora 6. YriaeBoabl. ['eTepounkjinyeckue coeIuHEeHUs
/Bce opeanuueckue coeQuHeHus Q0IAHCHbL Obimb HA36aAHbL!

1. 300pa3ute KopuaTo-1IEMHbIC paBHOBECHS L-MaHHO3bI U HAUIITUTE €€ YpaBHEHUS PEAKITHI:
a) ¢ arietoHoM B nipucytctBun HCI;
0) ¢ 1-mponanoyioM B KUCJION CpeJie;
B) C U30BITKOM ITPOMTMOHOBOTO aHTHIPHJIA B KUCIION Cpe/Ie;
I) ¢ pa30aBIEHHOM a30THOM KHCIOTOM.
2. Hanummwte ypaBHEHUS CIICAYIONIMX PEAKITHIA:
a) W3 JIUITWIOBOTO 3(pupa 2-METOKCUTITYTAPOBOH KHUCIOTHI IMOJYYUTE 3-METOKCHITUPUAWH WU
HAIHIINTE PEAKIIUIO €r0 OPOMHUPOBAHUS;
0) aruupoBaHue GpypaHa aHTHIPUIOM MACIISTHON KUCIIOTHI;
B) HUTPOBAHKE MUPPOJIA U KUCIOTHBIA THIPOJINA3 MOTYYSHHOTO MPOIYKTa;
T) GopMyIIBl TPOMEKYTOUHBIX M KOHEUHBIX BEIIECTB, a TAK)KE PEAKIIUH B CIEAYIONIEH cXeMe:

0
Me_( H,N-NH,,
2-3TunTHO(EH A =B
AICI,

Bomnpock! k 3amuTe 1abopaTopHbIX padoT

Memoowvr ouucmrku meépovix u HCUOKUX BEUIeCNE.

1. Ileperonka.

1.1 Buasl neperonku (mmpocrasi, BaAKyyMHasi, C BOJSHBIM ITapoOM, a3€0TPOMHAsL, peKTU(UKAIIHS) U
WX TIPUHIIHITEL.

1.2. Tunel mpuMmecel, yJanseMbIX C MOMOIIbIO MEPEroHKH, MOHATHE TpeAroHa W KyOOBOTO
oCTaTKa.

1.3. Buabl X00AUILHUKOB AJIsl IEPETOHKH, UX BBIOOP.

1.4. COopka mpubopa JyIsi TIEPETOHKH; HCIOJIb30BaHUE Ne(IerMaToOpoOB, XJIOPKAIBIIMEBBIX
TPYOOK, «KUIIETIOK.

1.5. A3zeoTporHbie CMECH U UX pa3ieJICHUE C TTIOMOIIBIO TIEPETOHKH.

1.6. OcobenHoCTH COOpKH MPUOOpa ISl BAKYYMHOM MEPETOHKH.

2. llepekpucrannuzanus.

2.1. IlpuHIIMI METO/1a, TTOCIIEIOBATEILHOCTD Olepalluii )il MPOBEACHUS IEPEKPUCTAIIIA3ZAIIH.
2.2. BriOop pactBOpUTENS A7 MPOBEACHUS MTEPEKPUCTATUTM3AIIIH.

2.3. Tumel npuMeced, ynalsieMbIX C TOMOIIBI0 TEPEKPUCTAILIN3ZAINY, HCIOJIb30BAHUE
AKTUBUPOBAHHOTO YTJIsl, BIUSHUE CKOPOCTH OXJIAXICHHS Ha MPOLIECC KPUCTAIIN3AIUH, TIOHITHE
«3aTpaBKHU».



3. @uIbTpOBaHUE.

3.1. Pa3HOBHIHOCTH UCTIONIb3yeMBIX (GUIBTPOB (OyMa)kHBIC, CTEKIITHHBIE, broxXHepa).

3.2. YcTpoiicTBO BOAOCTPYHHOTO Hacoca, HEOOXOAMMOCTD MCIIONIb30BAaHMS PEAOXPAaHUTEIbHOM
CKJITHKU, TIOHATHE MaTOYHOTO PacTBoOpa.

4. Metoap! BBICYIIMBAHUS >KUJIKOCTEH (MCIIOJIb30BAHUE PA3IMUYHBIX OCYLIUTENEH) M TBEPIBIX
BEIIECTB (YCTPOUCTBO HIKCUKATOPOB).

5. Xpomarorpadudeckue MeToAbl OUUCTKH.

5.1. Buasl xpomaTtorpaduu (10 THUIY HCIONb3YEeMON MOABWKHOM ¢a3bl, MO NPUHIHUILY
pa3zesieHus, 110 Ha3HAYEHMUIO).

5.2. TlpuHnmmBsl METOAOB aaCOPONMOHHON, HOHOOOMEHHOW W JKCKJIIO3UOHHON (Teib-
(GUIBTpaMOHHON) XpoMaTorpaduu.

5.3. Meton TonkocnoitHoi xpomarorpaduu (TCX): noasuxHast 1 HENOABMKHASA (Da3bl, HOHITUS
copOeHTa 1 3III0eHTa, CBOWCTBA CUJIMKArels, mpsMast 1 oOpaTHas ¢asbl.

5.4. TlonmwxHocTe BemiecTB Ha TCX UM BelMYMHA, XapaKTepU3yrOIIas IMOJABHKHOCTh, €€
ONTHMAJIbHbIE 3HAUECHUS.

5.5. ®akTopsl, BAUAIONIME HA TOABMKHOCTH BemecTB Ha TCX: nmpupoaa pa3aensieMbIX BEIIECTB,
NpUPOAA HEMOABIKHON (ha3bl, MPUPOAA MOIBMKHOM (ha3bl (AIOOTPOMHBIN PsIi PaCTBOPHUTENCH).
5.6. Texnuka npoeneHust meroga TCX: HaHeceHHe NMPOOBI, MPOBEICHUE PA3ACTEHUS, METOIbI
HPOSIBJIICHUS MATEH, MOHATUE «KPAEBBIX IPPEKTOB» U «CBUICTEIN.

Xumuueckue ceoticmea ankanos u YUKI0aiKaHog:

1. Peakiuu pagukaJibHOTO 3aMENICHUS.

1.1. MexaHu3M peakliuy rajloreHupOBaHUs.

1.2. CynbdoranoreHupoBaHue, CyJIb(POOKUCICHHE, HAITPOBAHKUE; COOTHOIIIEHUE MMPOAYKTOB dTHUX
peaKuunid.

2. Peakuny OKHCIIEHUA U JETUIPUPOBAHUS.

3. Peakuuu packpbITHsI IMKJIA [IUKIOATIKAHOB.

Xumuueckue ceoticmea aikeHos:

1. DnekTpodusIbHOE TPUCOCTUHEHUE TI0 TBOMHON CBSI3H.

1.1. Mexauu3m peakimid Adg.

1.2. IlpaBuino MapKkOBHHUKOBA M €T0 OOOCHOBAaHUE C TOUKH 3PCHHS MEXaHU3MA.
1.3. Peakuuu raJoreHUupoBaHus, THAPOTAIOT€HUPOBAHUS, TUAPATALIUH.

2. Peakniuu BocctanoBneHus u okucienus (o I[punexaeny, mo Baruepy).

Xumuueckue ceoticmea apeHos:

1. DnekrpodunbHOE 3aMelieHne B OEH3eIbHOM KOJIbLIE.

1.1. Mexanu3msbl peakiuii Sg 1 00pa30BaHUsl COOTBETCTBYIOIIUX JIEKTPOPUIbHBIX YACTHII.

1.2. Peakuuu HUTpPOBaHUS, CyIb(UPOBAHMS, TaJOTCHUPOBAHUS, AJIKWIUPOBAHUA U
amuirpoBanus o dOpuaento-Kpadrey

1.3. Meroasl mosyuyeHUs KapOOKaTHOHOB, IIOHATHE O CKEJIETHBIX MeperpyrnmupoBKax
KapOOKAaTHOHOB.

1.4. Tumbl 3amecTUTENeH B OEH30IbHOM KOJIbLIE M UX OPUEHTHPYIOIIEE BIUSHUE HA PEaKIH Sg.
1.5. CornacoBaHHasi ¥ HECOTJIACOBAHHASI OPUEHTALIHS.

2. Peaknuu rajJoreHUpOBaHUS B ApOMATHUECKOE PO U OOKOBYIO LEMb.

3. Peakunu okucieHus OOKOBBIX IIEMEH.

Xumuueckue ceolicmea cnupmos u penonos:
1. KucinoTtHble 1 OCHOBHBIE CBOMCTBA.
2. Peakniuu criupToB C JIEKTpOdUIaMHU.



2.1. AnKunupoBaHuE U allUIUPOBAHUE.

2.2. Peaknuu ¢ anpnerngaMu 1 KeTOHAMH.

2.3. Peakius BunbsiMcoHa OTy4YeHUS POCTHIX d(UPOB.
2.4. Peaknnu Sg B O€H30J1bHOE KOJIBIIO (DEHOJIOB.

3. Peakuuu cniupToB ¢ HyKIIeo(HIaMu.

3.1. Peakuuu ¢ raioreHOBOJOPOIaMH.

3.2. Peakuuu co ciupramu.

3.3. Peakumu ¢ ranorenugamu ¢ocdopa u cepsl.

4. Jleruaparanusi CHUPTOB.

4.1. IlpaBuna 3aiinesa u ['opmana.

4.2. llpencrasienue o Mexanu3Max peakiuii snumuaupoBanus (E1 u E2).
4.3. OkucieHue CupTOB.

Xumuueckue c8oUCmMea KapOOHUIbHBIX COCOUHEHULL:

1. KucnortHele cBoOCTBA.

2. Keto-eHonbHAs TAyTOMEPHSL.

3. Peakuuu nykieodpuinbHOro npucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-nykneodunamu).

3.1. Ilonyuenne ocnoBanuii lludda.

3.2. Anlb101bHO-KPOTOHOBAS KOHACHCAIHS.

4. a-l'anorenupoBanme npeaeapbHBIX KapOOHWIBHBIX COSIUHEHUH, TaloOPMHOE pacileIieHue.
5. Peakuuu BOCCTaHOBIEHHUS M OKHCIEHHUS QIbJETHIOB M KETOHOB (peakius «CepeOpsHOTro
3epKayiay), BOCCTAHOBUTEIHPHOEC aMUHUPOBAHHE.

Xumuueckue ceolicmea npeoenbHbix KApOOHOBLIX KUCTIOM U UX NPOUBOOHBIX.!

1. OH- u CH-KUCIOTHOCTS.

1.1. KucnotHele CBOWCTBa MallOHOBOM KHCIOTHI W MaJOHOBOTO J(upa, HX peakluud C
AIEKTPOPUITaAMH.

1.2. AlileToyKCyCHBII 3()Up U ero UCTIOIb30BaHUE B CHHTE3€¢ KApOOHUIBHBIX COSTMHECHHIA.

2. Peakuuu nyxneogpuiabHoro 3ameneHus (¢ O-, N-, H-, C-nykieodunamn).

2.1. KucnoTHbIi 1 OCHOBHBIM KaTanu3 peakuui S.

2.2. Ilonyyenue N-3aMeIIEHHBIX aMHUJI0B, CIIOKHBIX 3(UPOB U aHTUIPUJIOB.

3. a-T'anorennpoBanue KapOOHOBBIX KUCIOT.

Bapuant 6unera s 1MCbMEHHOM 3a4ETHON PabOThI
3auyéTHas padoTa no AucuunInHe «Oprannvyeckasi XUMHA»
!Bce opeanuyeckue coeduHenus 001x#CHbl Oblmb HA38aHbL!
/B ciyuae nHecKonbKux npoO0yKmos peakyuy VKAaxicume 0CHOgHble U nobouHble npoOVKmut!
1. CpaBHUTE 10 OCHOBHOCTH (PEHOJST HATPHUs, METHIAT HATpHs, 4-XiopdeHonst HaTpus u 4-
MeTUI(GeHONAT HaTpus. HanummTe peakiuio aJKWwiIMpoBaHUS OpoMOEH30J1a METHIIOBBIM
ciuptom 10 Dpuaemo-Kpadrcy, a mMOIydeHHBIH OCHOBHOW MPOAYKT aJKUIUPOBAHUS
o0paboTaiiTe XJIOpOM Ha CBETY.
2. OO6ozHaubTe HyeKTpoHHBIE 3(dexTs 3amectuteneir B 3,3,3-Tpudroprponan-1-ome u
HaMMIINTE  peakUui  JeruapaTalud  3Toro  coeAuHeHus.  Hammmmre — peakuuto
THIPOOPOMUPOBAHUS MTOJTyYEHHOTO TIPOTYyKTa JeTHApATALINH.
3. [peanoxute cxemy monydeHus (Z)-2-OyTeHa U3 MPOMHHA, UCMONB3YHTe (Z)-2-OyTeH s
noiydeHus: 4,5-IMMETHIIUKIOreKCeHa 1Mo peakiuu Juiabca-Anbaepa W HAIWIIATE PEaKIUuio
3TOr0 IMKJIOAJIKEHA C XJIOPOBOAOPOAOM B IIPUCYTCTBUU MEPEKUCH ALIETHIIA.
4. Harmmmmre peakunu (OTOXUMHUYECKOTO XJIOPHPOBAHUS STHIOCH30JIa U €T0 XJIOPUPOBAHHS TI0
Opupento-Kpaprcy.  OcHoBHOMl  mpoaykT — xyopupoBanus 1o  @Dpunemo-Kpadrey
MOCJIEIOBATENBHO CYIb(PHUPYHTE, a 3aTEM - OKHCIUTE IEePMAHIAHATOM KaJlusl P HarpEBaHHU.
Jlis OCHOBHOTO MpPOJYKTa (POTOXMMHUYECKOIO XJOPUPOBAHMS STWIOCH30Ja HAMUIIMTE €ro
peakuuo C MeTAJUIMYeCKUM HaTpueM H 00paboTaiiTe MNOJyYEHHBIH NPOAYKT HHUTpPYIOLIEH
CMECBIO.




Ba[H/IaHT DK3aMCHAITMOHHOI'O ouniera
IK3aMeHANNOHHDIii OuieT
!Bce opeanuyeckue coeduHenus 001x#CHbl Oblb HA38aHbL!
/B cnyuae neckoIbKux npoOVKmose peakyuu YKaicume 0CHOgHble U H00o4Hble npooyKkmul!
1. U3 ameruneHa W ApYrux HEOOXOOMMBIX PEAreHTOB IOJyYUTE NPONUH M HANUIIUTE PEAKLHUI0 €ro
B3aUMOJICHCTBHS ¢ BOJON B mpucyTcTBuu cynbgara prytu(ll) u ceproi kucnorel. Hanmmmre peakiuu
MOJYYEHHOTO KapOOHMWIBHOTO COETUHEHN: a) C THAPOKCUIAMUHOM; 0) ajb/I0/IbHAs KOHAESHCAIUS.
2. V3 ManioHOBOrO 3¢upa MOIyYUTEe MPOMAHOBYIO KHCIIOTY, HamMIIMTE e€ peakuuu: 1) sTepuduraiiu
IPONAHOIOM; IOJMYYEHHBIH HPOAYKT BOCCTAHOBUTE AJTIOMOTHAPHIOM JIMTHS, HAIHUIIUTE CHOCO0
NONTYy4eHUsT TPOAYKTAa BOCCTAHOBJCHHS K3 COOTBETCTBYIOUIETO KapOOHMJIBHOTO COCIUHEHUS C
UCTIONIb30BaHUEM peakTuBa [ puHbspa; 2) ¢ THOHHIXJIOPHUIOM; MOJYYEHHBIM HMPOAYKTOM alUIUpyHTe 2-
METHITHO(DEH.
3. W3 Oyrana nomyunrte 2-HATPOOYTaH W HAIMMWIINTE €T0 PEAKIHI0 C ATHIOBBIM 3dupom 2- Ok -H
OyTeHoBoii kucH0THl B mpucyTcTBMH NaOH. [lonmy4yeHHBIH MPOAYKT MOABEPTHUTE IENOYHOMY  Ho——n
THAPOJIN3Y, a 3aTEM — BOCCTAHOBUTE IIUHKOM B COJITHOW KHCIIOTE. HO——H
4. N306pa3uTe BCce KOJIBYATO-LIEMTHBIE paBHOBECHs D-MaHHO3BI (CM. pUCYHOK) W HAITUIINATE €€  H——OH
YpaBHEHUSI pEaknuid: a) ¢ W30BITKOM OSTHIHOAWAA B TPUCYTCTBHM OCHOBaHWS; 0) €  H—T—OH
OEH3IJIOBBIM CIIUPTOM B IIPUCYTCTBHH XJIOPOBOAOPO/IA. CH,OH




