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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

enpto ocBoeHUsT AUCIUIUIMHBI «TOHKMI OpPraHMYEeCKUN CHHTE3» SBISICTCS OCBOCHHE
po(eCcCHOHANFHBIX 3HAHUKA M TOMy4eHHe NMPO(EeCCUOHATBHBIX YMEHHA M HABBIKOB B 00JIACTH
XHMHUYECKOTO CHHTE3a OPTraHMYECKUX BEIIECTB PA3JIMYHOTO CTPOCHHS.

1.2 3agaun AMCHUILIMHEI

3anaun yyeOHOM AUCUMILIMHBI «TOHKMI OpraHMYecKUil CHUHTE3» COCTOAT B H3Y4YEHUHU
COBPEMEHHBIX METOAOB M IIOJXOJ0B OPraHMYECKOrO0 CHUHTE3a, a Takxke (OPMHUPOBAHUU Y
CTYJICHTOB 3HaHUM M YMEHHM, IO3BOJSIOIIMX OCYLIECTBJIATH KAaK IIPOCTBIE, TaK U CIOKHBIC
MHOT'OCTaJUIHBIE CHUHTE3bl Pa3JIMYHBIX OPraHUYECKUX COEAMHEHHH, B T. Y. KpacUTEIeH,
OMOJIOTUYECKH aKTUBHBIX BEUIECTB, (papMaIleBTUYECKHUX MPENapaToB U T.II.

1.3 MecTo gucuumjinubl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnuna «ToHKHMN OpraHMYecKHil CHUHTE3» OTHOCHTCS K 4YacTH, (OpMUPYEMOii
y4acTHHUKaMu oOpa3oBaTenbHbIX oTHOIEeHUH biioka 1 "/lucuumiuael (Moaynn)" yaeOHOTO T1aHa.
B cootBercTBUM ¢ pabouuM y4yeOHBIM TJIAHOM JUCHUIUIMHA H3y4daeTcs Ha 4 kypce. Bun
MIPOMEXYTOUYHOM ATTECTALUN: YK3aMEH.

N3yuenuto nucummivHbl «TOHKMII OpPraHMYECKUH CHUHTE3» MPEIUIECTBYET H3Y4YEHHE
nucuurine - «Opranudeckas xumus» U «CtepeoxuMus». JlaHHas OUCHUIUIMHA SIBISETCA
MPEALIECTBYIOIIEH ISl AUCHUIUIMHBI «XUMUS TE€TEePOLUUKINYECKUX COCTUHEHUI.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMHU OCBOCHHS 00Pa30BaTe/ILHOM IPOrpaMMbl

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaroIuXCcsl CISTYIOUUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUEC NWHAMUKATOPA
JOCTHIKCHUA KOMIICTCHIITUN

PGSyJ’ILTaTBI O6y‘IeHI/I$I 110 JTUCIUITIJIMHE

IIK-1. CrocoGeH OCyIIeCTBIATh CTAaHAAPTHBIC OINEPAIlMH IO IpearaéMblM METOAMKAM, HAIlpaBJICHHbBIE Ha
NOJTYYeHHE M MCCIICA0BAHNE PAa3JIMUHbBIX COSTMHEHUI 1 MaTepUalioB

UIIK-1.1. OcymecTBaseT cTaHAapTHBIE OIIepauy
TI0 TIpe/UIaraeMbIM METOINKaM, HallpaBJICHHbBIE Ha
MOJy4YeHHEe ¥  WCCIEIOBAaHHE  XHMHUYECKHX
COCAMHEHUI Pa3INuyHON NPHUPOIBI U MaTEpPHANIOB
Ha UX OCHOBE

3HAET 0a30BBIC U CIICIHAJIbHBIC OKCIEPUMCHTAJIbBHBIC METOABI
CHHTC3d OPTaHUYCCKUX CO€,I[I/IH€HPII>1 PA3JIMYIHBIX KJIACCOB

yMeEeT OCYHCCTBIIAATH KaK IMPOCThIC, TaK W CJIOXHBIC
MHOFOCTaHHﬁHHe CHUHTC3bl OpPTaHUYCCKUX COCI[I/IHGHI/Iﬁ
PA3INIHOIO CTPOCHMS, pa60Ta$1 KakK CaMOCTOATCIIbHO, TaK U
B COCTABC I'pyHIIbI

BJIaJICET HABBIKAMH BBIMOIHEHUS 0a30BBIX OIEPAIUil 110
CHHTE3Y U BBIICICHHUIO OPIraHHUYECKHUX BEIIECTB PA3INUHOTO
CTpPOCHUS

UIIK-1.2.

Bribupaer ONTUMAJIbHBIE
nabopaTopHEIE METOMBI MOy YCHHUS u
HCCIICTOBAHUSA XIMHAYIECKHUX COCIMHEHHH

pa3IMYHOM IPUPOBI U MaTEpPUAJIOB HA X OCHOBE

3HAET MEXaHU3MBI H 0COOCHHOCTH MIPOTEKAaHUA BaKHEHIIIMX
peaKum‘/'I, HCIOJIB3YEMbBIX B OPTAHNUYECKOM CHUHTEC3EC

yMeeT  OCYIIECTBIATH  PETPOCHHTCTUYECKHH  aHaIH3
CTPYKTYPBI OPTaHIMYECKUX COCTMHEHUH CII0)KHOTO CTPOCHHUS
1 moaOupaTh Hamboylee yCIENIHbIe ITyTH CHHTE3a ILeNIeBOi
MOJIEKYJIBI

BJIaICET HAaBbBIKAMHU PETPOCUHTCTHYCCKOTO aHaliu3a ¢
CUHTCTUYCCKOTO IUNITAHUPOBAHUA, a TaKXKE METOJI0JIOTHEH
COBpeMGHHOﬁ OpraHquCKOﬁ XUMHUHU W OPTraHUYCCKOIo
CHUHTC3a

Pesynbrarhl 00yueHUs TO JUCHUILIMHE JTOCTHTAIOTCS B paMKaxX OCYIIECTBIEHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENILHOM PabOThl 00YJaIOIINXCSl B COOTBETCTBHH C YTBEPKACHHBIM
y4eOHBIM TIITAHOM.

Nupukatopel  TOCTHKEHHS KOMIIETEHUMHA  CUUTAKOTCS
JIOCTH>KCHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB 00YUCHUSI.

c(OPMHUPOBAHHBIMU  TIPU



2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TPYAOEMKOCTh AMCHUIUIMHBI cocTaBisgeT 6 3adeTHbIX eauHul (216 gacos), ux
acmpe/IeNIeHre TI0 BUJIaM pa0oT MPEJICTaBICHO B TaOIUIE

Buner pabot Bcero ®dopma 00yucHUS
4acoB OYHas
7
ceMecTp
(gackr)
KonTakTHas padoTa, B TOM 4ncJie:
AynuTOpHBIE 3aHATHS (BCero): 104 104
3aHATHs JICKIMOHHOTO THIIA 34 34
71a00paTOPHBIE 3aHATHS 68 68

MPaKTHYECKUE 3aHATHS
CEMHHAPCKHUE 3aHATHL
Wuas koHTaKTHasi padora:

Kontposs camocrostenbHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrecranus (MKP) 0.3 0.3
CamocrosiTejibHAsi padoTa, B TOM YHcJIe: 76 76
OdopmiieHHe 1a00PaTOPHBIX paboT 36 36
CaMocTosATeNbHOE U3YUCHHE TEOPETHUECKOTO MaTepralia 15 15
CaMocToATenbHOE pelleHue 3a1a4 15 15
[ToaroroBKa K TEKyIIeMy KOHTPOJIO 10 10
KoHTpoJasb:
IloaroroBka K 3K3amMeHy 35.7 35.7
Oomasn qac. 216 216
TPY10€MKOCTh B TOM 4McJie KOHTAKTHas padora 104.3 104.3
3a4. el 6 6

2.2 CopeprxaHue JUCHHUILINHBI
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Pa3zzesbl (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B 7 cemectpe (ouHast hopma oOydeHus)

KonngectBo yacos
Bueayaut
Ne HaunmeHnoBanue paznenos (Tem) AyauTopHas opHas
Bcero pabora
pabora
JI 113 JIP CPC
1. Beenenue 10 4 - - 6
5 O6pa3VOBaHne YTIIEPOI-YTIIEPOTHBIX 46 10 ) 20 16
CcBsi3ei
3. Peakinu MUKI000pa30BaHMsI 26 6 - 10 10
4 OKHCIHUTETbHO-BOCCTAHOBHUTEIILHBIE MPOLIECCHI B OPraHUUECKOM 28 6 i 10 12
CHHTE3e
5. Baenenne u B3auMonpeBpanieHns (yHKIHOHATBHBIX TPYII 52 6 - 22 24
6. 3aluTHBIC TPYIIbI B OPraHUYECKOM CHHTE3e 16 2 - 6 8
HUTOI'O no pasoenram oucyuniurvl 34 68 76
KonTtpons camocrosrensroi padoter (KCP) 2 - - - -
[Ipomexytounas arrecrauus (MKP) 0.3 - - - -
IToAroToBKa K TEKyIIeMy KOHTPOJIIO 35.7 - - - -
OO6mas TpyJ0€MKOCTh IO JUCIUILTHHE 216 - - - -

[Tpumeuanue: JI — nekmuu, [13 — mpaktuueckue 3ansaTust / cemuHapsl, JIP — maGopaTtopHbie
saasaTusi, CPC — camocrositennpHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3iesioB (TeM) IMCUUILIHHBI
2.3.1 3aHATHHA JeKUMOHHOTO THIIA



HaumenoBanwue pazaeia

®dopma TeKyLero

OpPraHUY€CKOM CHHTE3E

3aIIUTHl THAPOKCHIIBHBIX, KAPOOHHUIIBHBIX, KApOOKCHUIIBHBIX H
aAMHMHOTPYIL.

Ne (Temb) Coneprxanue pasnena (TeMbl) KOHTpOS
1. |BBenenue Ilenn u 3amaud COBPEMEHHOIO OPIraHUYECKOTO CHHTE3a.|yCTHBIH ONpOC
Tonkuii u© Tskenbli opraHudeckuil cuHre3s. Hossle
CHHTETHYECKHE MOIX0abl. CeJIeKTHBHOCTD PEaKIIHH.
2. |Benmenwme OOmrast cTpaTerusi CHHTE3a. PeTpOCHHTETHYECKHH aHAIW3 H|yCTHBIN OMpOC
CHHTETHYECKOE TUNIAHUPOBAHHE.
3. |O6pa3zoBanne yrinepon- |OOpasoBanme oamHapHBIX C-C CBsi3elt ¢ HCMOIB30BaHHEM |pEILICHHUE 3a1ad,
YIJIEPOAHBIX CBsI3er METAJJIOOPTAaHUYECKUX PEaKTHBOB. KP1, JIP1
4. |O6pazoBanue yriepoa- |Peakiu kpocc-coderanns. Peakunn KOHOEHCAITNH. AIICTHIICH [pellIeHHe 3a/1a4,
YIJIEPOAHBIX CBsI3ed M €ro MPOU3BOJIHBIE B OPTaHUYECKOM CHHTE3€ KP2, JIP2
5. |O6pa3zoBanue yrinepon- |OOpasoBanme nBoiHEIX C=C cBs3eil Ipy NMOMOIIM peakIuii|pelIeHne 3amad,
YIJIEPOAHBIX CBsI3er SJIMMUHUPOBAHUS. KP2
6. |OOpa3oBanue yrinepon- |Peaxrmu onepuHUpOBaHMS KapOOHUIBHBIX COCAMHEHMH. pemeHne 3a/1a4,
YIIEPOAHBIX CBSI3EH KP2
7. |O6pa3oBanue yriuepon- |OOpazoBanue TpoiiHbIX C=C cBszeil. CriocoObl YKOPOUCHHUsI |pEIICHUE 3a1a4,
YIJIEPOJHBIX CBsA3EH YIJIEPOJAHOMU LIETIH. KP2
8. |Peakuuu OO1urrie MPUHIUIBI UKI000pa3oBanus. [IepHIIMKINYECKUE U |pellICHHE 3a1a4,
LUKI000pa30BaHuUs SJIEKTPOLMKINYECKUE PEaKIIUU. KP3, KP4
9. |Peakuuu Peaxmust lunbca-Anbepa 1 ee IpUMEHEHHE B OpTaHUYEeCKOM |pellieHHe 3a/1a4,
LUKI000pa30BaHuUsI CHHTE3E KP3, KP4
10. |Peakiunu Mertoapl 00pa3oBaHus MalbIX, CPEIHUX M OOJIBIIUX LUKJIOB. pEeLICHUE 3a/1a4,
LMKJI000pa30BaHUsI BayTpuMoiekysipHasi IUKJIA3ALMsL. KP3, KP4
11. |OxucnuTenbHO- Peakuun  OKHCHEHHS ~ HENpENEIbHBIX  YIJIEBOJOPOJOB:|pElICHHE 3ajay,
BOCCTAHOBUTEJIEHBIC SMOKCUIUPOBAaHUE, AWTHIPOKCUINpOBaHHe, okucautensHoe KPS
TIPOIIECCHI B pacienieHue.
OpPraHUYEeCKOM CHHTE3€
12. |OxucmuTensHO- Peaknmy  OKWCICHHS CIOUPTOB COCOWHEHISIMA — XpOMA.|peIIeHue 3aad,
BOCCTaHOBHTEJIbHbBIE OxucneHue CHUPTOB C  UCHOJB30BaHUEM  peakTuBoB, KPS, JIP2
MIPOLIECCHI B corepkaummx B cBoéM coctae JMCO. Oxucienue
OpTaHUYeCKOM CHHTE3€ |KapOOHWIBHBIX COCTUHCHHH.
13. |OkucnurensHo- Peaknuy BOCCTAHOBIICHMS: KaTaIUTHUECKOE THIPHUPOBAHHE, |peIIeHHe 3aad,
BOCCTAHOBHTEJIEHBIE BOCCTaHOBJICHHE KOMIUIEKCHBIMHU THIPUIAMH u|KP5
IIPOIIECCHI B OpPraHUYECKUMH peareHTaMH.
OpraHUYEeCKOM CHHTE3€e
14. |BBeneHue u Beenenne (yHKIIMOHANBHBIX TPYHII B ajKaHBI, aJIKEHBI, |peIIeHHe 3a1ad,
B3aMMOIIpEBPALCHUS AJIKUHBI, B apOMaTHYECKHE U TeTeporKiIndeckue coenuaenus. |JIP3, KPS
(YHKIMOHAIBHBIX TPYIII
15. |BBeneHue u B3anmonpeBpaiienns GyHKIHMOHAIBHBIX TPYIII: IPEBPAIICHHS |pELICHUE 3a/1a4,
B3aUMOIIPEBPALLEHUS TaJIOTeHIIPON3BOIHBIX, CITUPTOB, HUTpOCcoeqnHeHu, amuHOB |JIP3, KP5
(O YHKIMOHATIBHBIX TPYIIT
16. |BBenenue u Bsanmonpespatienns GyHKIMOHAIBHBIX TPYIII: IPEBPAILEHHS |pEICHUE 3a/1a4,
B3aUMOIIPEBPALLECHUS COE/IMHEHHH, co/iepXalux KapOoHWIbHbIE N KapOokcuibHble|JIP3, KP5
()YHKIIMOHAJIBbHBIX TPYIII [TPYIIIBL.
17. |3ammrHble TpyNIIbI B 3amuMTHBIE TPYNIBl B OpraHudeckoM cuHTe3e. CrocoOsl|penieHue 3a1au

JlabopaTopHbie padoThl)

2.3.2 3aHATHS CEMHHAPCKOI0 THINA (IPaKTHYeCKHe / CeMMHAPCKHE 3aHATHS/

No HaumenoBanue paznena TemaTHKa 3aHsTHii/paboT ®dopma TeKyIero
(Tempbr) KOHTPOJIS
1. |O6pasoBanue yriaepoa- |CHHTE3 IMKIOTEKCHIOEH30a. JIP1
YIIEpOIHBIX CBsA3EH Yacts 1. Jleruapartanusi IUKIOTEKCAHOIA.
2. |O6pa3oBanue yriepoa- |CHHTE3 IUKIOTCKCHIOCH30IA. JIP1
YIJIEPOAHBIX CBA3EH UYacts 2. [TonydeHne 1esieBoro mpoayKra.
3. |O6pa3oBanue yriepoa- |CHHTE3 HMHUKIOTCKCHIOCH30Ia. JIP1
YIJIEPOAHBIX CBA3EH UYactp 3. UneaTrduUKaIUS 11SJIEBOTO MPOAYKTA.




4. |O6pazoBanue yriepoa- |Pemenue 3amau mo teme «MeTamioopraHMYeCKUe pearcHThl B|peIIeHHE 3a/ad,
YIJIEPOIHBIX CBsI3er OpPTaHHUYECKOM CHHTE3EY. KP1
5. |O6pazoBanue yriepona- |Pemenne 3amad  no  TemMe «CHHTETHYECKHE  METObI|peIleHUe 3aj1ad,
YIJICPOIHBIX CBs3EH 00pa3oBaHusl OJUHAPHBIX  YIJICPOI-YIICPOIHBIX CBsizein». [KP1
TectoBas padota Nel.
6. |OOpazoBanue yriepona- |Pemenne 3amad  mo  Teme «CHHTETHYECKHE  METObI|peIleHUe 3aj1ad,
YIJICPOIHBIX CBs3EH 00pa30BaHusl JTBOWHBIX YIJICPOJI-YIIICPOIHBIX CBSI3CH. KP2
7. |OOpazoBanue yriepon- |Pemenne 3amau  no TeMe «CHHTETHMYECKHE  METOMbI|pelleHue 3ajad,
YIJICPOIHBIX CBs3EH 00pa3oBaHUsl  TPOMHBIX  YIJEPOI-YIICPOAHBIX  CcBsizei». KP2
TectoBas padora Ne2.
8. |OxuciaurensHO- Cunre3 6uc(4-MeTOKCHOSH3MITUICH )alleTOHA. JIP2
BOCCTaHOBUTEJbHbIE Yacrts 1. [Tomyuenue ameroHa u3 mpomnaHoia-2.
MIPOIIECCHI B
OpPTaHHYECKOM CHHTE3€
9. |O6pazoBanue yriepoa- |CuHTe3 Onc(4-METOKCHOCH3IITHICH )alleTOHA. JIP2
YTICPOTHBIX CBs3EH Yacts 2. KoneHcanus anieToHa ¢ #-MeTOKCHOSH3aIbICTHAOM.
10. |Peaxmmu Pemenne 3amau  mo Teme  «llepumuknndeckwe — W|pelIeHHe 3aiad,
IUKI000pa30BaHHS SJIEKTPOIUKINICCKAC PEAKIIHIY. KP3
11. |Peaxmmn Pemenne 3amau mo TemMe «CHHTETHYECKHE METOJBI|peIIeHHe 3aad,
LIMKII000pa30BaHus 00pa3oBanus MaJIbIX IMKIOBY. TecToBas padora Ne3. KP3
12. |Peaxiuu Pemenne 3amau  no TemMe «CHUHTETHYECKHE METOJbI|pEeLICHHUE 33/1a4,
UKII000pa30BaHus o0pa3zoBaHUsl CpeNHUX IMKJIOB U MakpolukioB». TecroBas| KP4
pabota N4,
13. |BBencnue u CuHTe3 n-HUTPOAHMWINHOBOTO KpacHoro. Yacts 1. Hurposanue |JIP3
B3aUMOIIPEBPAIICHUS alleTaHWINAA.
(YHKIIMOHAJBHBIX TPYII
14. |Benenue u CuHTe3 n-HUTPOAHWIMHOBOTO KpacHoro. Yacts 2. 'maponus n-|JIP3
B3aMMOTIPEBPAIICHUSL HUTPOALICTAHWIHIA.
(hYHKIMOHATBHBIX TPYIIT
15. |BBenenue u CuHTe3 n-HUTpoaHWIMHOBOro KpacHoro. Yacte 3. Ilonyuenue|JIP3
B3aMMOTIPEBPAIICHUS [EJIEBOTO MPOAYKTA.
(hYHKIMOHATBHBIX TPYIIT
16. |OxucmutensHO- Pemenne 3amau mo teme « OKUCITUTETHHO-BOCCTAHOBUTEIBHEIC | pEIICHIE 3a/ad,
BOCCTaHOBUTEIILHBIE MIPOTICCCHIY. KP5
MPOIIECCHI B
OpPraHUYeCKOM CHHTE3E.
17. |3ammTHbIE TPYIIIHI B Pemenue 3a1a4 o Teme «3alIUTHBIE TPYIIBI B OPTaHUYECKOM |pellieHHne 3a/1a4,
OpraHNyYecKOM CHHTe3e |cuHTe3e». TecrtoBas pabota Nes. KP5

3amuta gaboparopHoit pabotsl (JIP), kouTposbHas pabora (KP).

2.3.3 IlpuMepHasi TeMaTHKA KypCOBBIX padoT
KypcoBas paboTa He mperycMOTpeHa yueOHbIM IIIIaHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOTr0 O0ecneyeHHs JAJIs1 CAMOCTOSATeILHON padoThI

oﬁyqammnxca Mo JAMCHMIIJINHE

Bug CPC

[Tepedens yueOHO-METOIUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 110
BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI

pabor

Odopmnenne 1a00paTOPHBIX

CuHHTEe3 OpraHUYeCKUX COCMHEHUH : yaeOHO-MeToarueckoe mocodbue / B. B.

Homenko, A. B. becrianos, /1. 1O. JIykuna ; MUHHCTEPCTBO HAYKH M BBICIIETO
obOpazoBanms Poccmiickoit ®enepammun, KyOaHCKMii rocynapcTBEHHBIIH
yHuBepcurer. - KpacHomap: KyOaHCKHI TOCylapCTBEHHBIH YHHBEPCHTET,
2020. - 171 c.: un. - bubmuorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TekcT: HenocpeICTBEHHBIH.

CaMOCTOSATENbHOE HU3y4YCHUC
TCOPETUYCCKOT'0 MaTcpuaia

Opranuyeckast xumus : yueOHo-MeToaudeckoe rmocodue / A. B. Becnasnos, B.
B. Jouenko, J. 0. Jlykuna, B. JI. CtpenkoB ; MHUHUCTEPCTBO HayKu U
BBICILIETO o0pazoBaHus Poccuiickoit Denepanui, KyG6anckwuii
roCyAapCTBeHHBII yHUBepcuTeT. - KpacHonap: KybaHckuil rocyaapcTBeHHBIN
yauBepcuteT, 2019. - 156 c.. min. - ABT. yka3aHsl Ha 00OpOTE THT. J. -




Bubnuorp.: c¢. 155. - ISBN 978-5-8209-1709-7: 80 p. - Tekcr:

HENOCPEACTBCHHBIN.
3 CamocrosrensHoe pemieane |Opranudeckas xuMusi: coopuuk 3amad / A. B. becnanos, B. /. Ctpenkos; M-
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4 IToxroToBka k TexyuieMy |MeToauueckue peKOMEHIAIMY K OpraHU3allui ayJUTOPHON U BHEAy AUTOPHOI
KOHTPOJIIO (camocToOsTENBHOI) PabOTHI CTYJEHTOB: MeToauueckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Iloumnok, A.B. BecmamoB, H.B. Jlo3a. — KpacHomap:
Ky6anckwuii roc. yH-T, 2018. - 89 c.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10poBbsi (OB3) npenocrasstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B 1e4aTHoi (hopme Ha si3bike bpaits.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. OOpasoBaTeJbHbICe TEXHOJOIMH, NPHUMEHsSIeMbI¢ NPH OCBOCHHH JHCHHUIIHHBI
(Mmonmy.Jist)

B Xozme wu3ydyeHHMs JUCLUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHUE  CIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTMM: JIeKIMH, J1a0OpaTOpHBIE 3aHATHs, CaMOCTOSTENbHas padboTa
CTYJEHTOB.

KoMmneTeHTHOCTHBIH MOAXO0J B paMKax MpenojJaBaHusl AUCHMILIMHBI peau3yeTcsl B
UCIIOJIb30BaHUH HHTEPAKTUBHBIX TEXHOJIOTUI M aKTHBHBIX METO/I0B (IpOOIeMHas ICKIUs, padoTa
B MaJIbIX IPyNIax) B COYETAaHUH C BHEAYIUTOPHOM pabOTO.

WHpopmalMoHHbIE  TEXHOJOTMM, TPHUMEHSEMble TIpPH U3YYCHUM JAUCHUILIUHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcoOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEeKOMMYHUKALlMOHHOMN ceTH MIHTepHeT.

AnanTuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMbIE TPU U3YUYEHUN JUCIUILTUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHA OpraHU3alus
KOHCYJIbTAIMH ¢ HCIOJIb30BaHUEM 3JIEKTPOHHOMN MOYTHI.

4. OueHo4yHbIe CpeACTBAa UIS TeKYHIEro KOHTPOJIS  YCNeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

OreHOuHBIE CpelcTBA MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHUIN O00yJaromuxcs, OCBOMBIIMX MPOrpaMMy y4eOHOM AucUUIUINHBL «Toukuu
Op2aHUYeCKULL CUHME3Y.

OneHouHbIEe CPEeNCTBA BKIKOYAECT KOHTPOJIBbHBIE MAaTEPUaAibl Ul MPOBEACHUS TEKYILIero
KOHTPOJIs B hopMe 3aaHUi TSI CAMOCTOSITETILHOTO PEIICHHsI, 33/1a4 JJIsl pEILICHHsI B Ay IUTOPHH,
KOHTPOJIbHBIX PabOT, KOHTPOJIBHBIX BONPOCOB K JJA0OPAaTOPHBIM paboTaM, U MPOMeEKYTOUHOM
aTTecTaluu B (hopMe BOIPOCOB U 3a/1a4 K IK3aMEHY.



CprRTypa OLHCHOYHBLIX CPEACTB NJIHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTTeCTalluMn

n/n

Kona u nammeHnoBaunue
HHJUKaTOpa
(B cooTBeTcTBUH C 1. 1.4)

Pesynbrarsl 00ydeHust
(B cooTBeTcTBUU C II. 1.4)

HanmeHoBaHue OIIGHOYHOTO CpCACTBa

Texylmuii KOHTPOJIb

IIpomexyTounas
arTecTanus

HIIK-1.1. OcymiectBuser
CTaHJapTHBIE  OIEpanuu
10 IpeagaraéMbiM
MCTOIUKAM,
HaIpaBJICHHBIE Ha
MOJIy4YEHUE H
HCCJIEIOBaHHUE
XUMHYECKUX COEAUHECHUMN
Pa3sIMYHON IPUPOIBI U
MaTepHuajoB Ha UX OCHOBE

3HAET 0a30BbIe it
CIieluaIbHbIE
9KCICPUMCHTAIBHBIC
METO/bI CHUHTE3A
OpPTraHUYCCKUX
COCTMHCHUH
KJIACCOB

PasINMIHBIX

KonTtponbHas pabora;
3amauu A7 pereHus B
ayJTUTOPUU

Bompoc Ha
9K3aMEHE

yMeeT OCYIIECTBISTH Kak
MPOCTHIE, TaK M CIIOKHBIC
MHOTOCTaINHHBIC CHHTE3BI
OpPTaHUYECKUX
COCIMHEHUH  Pa3IMIHOTO
CTpoeHHs, paboTas Kak
CaMOCTOSITENIbHO, TaK U B
COCTaBe I'PYMIILI

JlaboparopHas paboTa

BIazeeT HaBBIKaMU
BBITTOJTHCHH 6a30131,1x
omnepauuil IO CHHTE3y M
BBIJICTICHNIO OPTaHUYECKUX
BEIIECTB pas3INIHOTO
CTPOCHUS

JlaboparopHnas pabota

NIIK-1.2.
OIITUMAJIbHBIC
nabopaTopHbIE  METOJbI
[I0JIy4Y€HUs u
UCCIIeIOBaHUS
XUMHUYECKUX COCIMHEHHMN
pa3UYHON MPUPOABI U
MaTepualioB Ha UX OCHOBE

Bri6upaer

3HAET MEXaHU3MBI u
0COOCHHOCTH TPOTEKaHUS
Ba)KHEHIIINX peakuui,
HCTIOB3YEMBIX B
OpraHNYECKOM CHHTE3e

KonrponsHas padota

Bomnpoc Ha
9K3aMEHE

ymeer OCYIIECTBJIATH
PETPOCUHTETUUECKUI
aHaIn3 CTPYKTYPBI
OPraHUYECKUX
COCIUHEHUI CJI0KHOTO
CTpPOGHUS W TOAOUpAThH
HanboIlee yCIeNTHbIe MyTH
CUHTE3a () (S:10)
MOJIEKYJIBI

KonTtponsHas pabora,
3amaun A7 pereHus B
ayJAUTOPHUH;

3anaHus s
CaMOCTOSITENILHOTO PEIICHHs

Bompoc Ha
JK3aMEHE;
DK3aMeHaIlMOHHAs
3a7a4a

BIIAZICET HaBbIKaMHU
PETPOCUHTETUYECKOTO
aHaJIu3a U CUHTETUYECKOTO
IUIaHUPOBAHUA, a TaKXKe
METO/I0JIOT el
COBpPEMEHHOM
OpraHu4YecKoM XHUMHH U
OpraHuYyecKoro CHHTe3a

Konrponbhas pabora;
3aauu 115 peLieHusl B
ayJIUTOPUH;

Saganus s
CaMOCTOSTEILHOTO PEIICHUS

Bomnpoc Ha
9K3aMeHe;
OK3aMeHalOHHas
3aja4ya

TunoBble KOHTPOJIbHbIE 3aJaHUS WU MHbIE MATEPHUAJIbl, HE00X0AUMbIE 1JIs1 OLlEHKH
3HAHM I, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YOIIHUX ITANbI
¢GopMupoBaHus KOMIIETEeHIMI B MIpolecce 0CBOEHHUsI 00Pa30BaTe/IbHON NPOrPaMMbl

3aoanusa 014 camocmoameibHo20 6bINOAHEHUA

1. T'epmanckue xumuku A. Jlrotpuarxays (1937) u I'. llunn (1967) nonyunnu coequHeHne
G HeoOBIYHOH CTPYKTYPHI IO CIETYIOLIEH cXeMe:




(ClTH:]uCI HO

H
(lj:O + © — C(CinH-F-NUqCI])
(CH.),CI HO s
[H]

C — D (C;H\wNO.CI,)

D OCHOBAHHE E ((-.. H ND )
E + 1) H(H,0)—»G (C5H,,NOy)
2) 0]
3) H'(H,0)
1) ITpusenute crpykTypHbie hopmynsr A—G.
2) B yem 3akitogaercs HeOOBIYHOCTD CTPYKTYPHI G?

3) Kakue emie BUIbI XUMHUYECKHX COCAMHEHHH C aHaJOTUYHBIM THUIIOM CBsizeld Bam
u3BecTHBI? [IpuBeauTe npuMepsl U, €CiM 3HAeTEe, UX Ha3BaHUS.

2. Buramun Bi1, umeromuii cienyromiee CTpoeHue:

S o
1 - + N
/(’RN-’.?C TE{F C‘H\“ (—CH.CH.,OH
cH, §

MOJy4al0T COBMECTHBIM HArpeBaHHEM MUPHUMHIWHOBOTO MPOU3BOJHOTO X COCTaBa
CsHoN3Cl, w TtmazompHOro mpoumsBogHoro Y coctaBa CeHoONS. Coemmnenne X
MpeBapUTENHLHO MOTYYa0T U3 aKPUIOHUTPHUIIA TIO CXEME:
. o C.H;O . HCOOC,H, y ) (CH.),S0;
CH,=—CHCN—— C;H,ON————— C,H;,O:NNa———»

NH
CH—CZ
. © NH, HCL .
S C'.'[[”O:N—-h" Ca[lmON; 4"’(:;,[ [-;N;(_:[_?
(€) (D) (X)

COC,Z[I/IHCHI/IC Y MOJIY4YaroT, UCXOAs U3 CUJIbBAaHA, CJICAYIONIUM CIIOCOOOM:

HC—CH H./Pd :
| 2 e CHO—

(\[\[ /C—CH_: (E)
(9]
CuibpBan

— »CHoOCL ANEEHTSH L - ONS

(F) (Y)
1) Hanmmure crpykrypHbie hopmynst A, B, C, D, E,F, Xu Y.
2) OOBsCHUTE, TIOYEMY B MHOTOCTaIMHBIX CHHTE3aX Jy4YIlle CHAaJasIa MOJyYUTh HECKOIBKO
(GparMeHTOB IEJIEBOT0 BEMIECTBA MO KOPOTKHM I[EMOYKAM MPEeBpPALICHUH, IMOCIE Yero
COCJIMHUTH 3TH ()ParMeHTHI HA TIOCCTHUX CTATUAX.



3. ®ponrtanun (67,58% yrnepona, 9,92% Bomopona, 22,50% kucnopona, Mr=142,22) -
(beppOMOH 3armagHOro0 COCHOBOTO Xyka. OH mpeacTaBisier co00i KeTaib, KOTOPHIA MOXKET
OBITH MOJTYYEH MHOTOCTAIMHHBIM CUHTE30M, UCXO/S U3 HATPUNUIUAITUIMAIIOHATA U 3-XJIOp-
2-meTmi-1-iporiena. [Ipu peakiuu 3THX BEIIECTB HA MEPBOM CTaUU 00pa3yeTcsl BEUIECTBO
A, KOTOpoe jJajiee TUAPOIU3YETCS KOHLIEHTPUPOBAHHBIM PACTBOPOM THJIPOKCHAA KalHs U
3aTeM JeKapOOKCHIIUPYeTCs pu 00pabOTKe ropsdeil yKCyCHOM KUCIOTON ¢ 0Opa3oBaHUEM
B. BemectBo B crocobno pearmpoBath kak ¢ BojgHbIM pactBopoM NaHCOs, tak u ¢
XOJIOHBIM BOAHBIM pacTBopoM KMNO4 ¢ 0Opa3oBanueM kopuuHeBoi okpacku. Bemiecrso B
non geiictBuem  LiAIHs  npespamaercss B C(CsH120). OO6pabareiBas C  mapa-
TOJIYOJICYTH(OHIIXJIOPUIOM B IUPHIMHE, a 3aTeM nuanuaoMm Hatpus B IMCO monydaroT
BemectBO J (C7H11N). Peaknumst BemectBa JI ¢ METHIIMArHUMMOIUIOM C TOCIEAYHOIINM
THJIPOJIM30M MPHUBOAUT K oOpazoBanuio BemectBa E (CgH140). Bemectso E B UK-cniektpe
umMeeT mosnocy npu 1700 cem, OnokcuaupoBaHue BemecTBa E HaaOeH30MHOM KUCIOTON
npuBoaUT K oOpasoBanuto BemectBa F(CgH1402), koTopoe mpu 0O6paboTke pa3baBiIeHHON
KHUCIIOTOM BHYTPUMOJIEKYJISIPHO TpeBpaimlaeTcss B Kerainb - OpOHTaIWH - BemecTso 6.
Hanmmnre ypaBHeHUs peakuii.

4. Cpenu "cinyyalHbIX" OTKPBITUM YMCIUTCS CUHTE3 BellecTBa X, KOTOPBIA OCYIIECTBHII B
1872 romy mononoii pycckuit amurpant ®dansbepr (1aboparopus B bantumope, CIIA).
OpHaxnpl OH MPHUCTYNUJI K 00€dy, He BBIMBIB PYKH TOCIE paboOThl B JabopaTopuud U
OoOHapyXWI ClIagKkuid BKyC BO pTy. Cpeau MpoMeXyTOUYHBIX MPOAYKTOB CHHTE3a 0Ka3aloCh
TO camoe coeuHeHue, kotopoe B 500 pa3 Oonee ciankoe, 4eM caxap, IPUMEHsEMOE HbIHE B
KauyecTBe 3aMEHUTENs caxapa. B cTtapoil pykonucH, NpoxK:KeHHONH KUCIO0TaMU, COXPaHUIIHCh
HEKOTOpPBIE 3aMETKH, ITO3BOJISIONINE BOCCTAHOBUTH X0/ CUHTE3A.
CH, CHL
H
+2A —» + H,S0O; + HCI

t 2NH,—»NH.,CI +

+ KMnO, —» '

—_—e X
-H.O

Jliist coenuHEeHUS A TIpUBE/IeH JIeMeHTHBIH cocTaB (H — 0,86%; ws — 27,47%; wci — 30,47%;
oo — 41,20%:;). B nponaxy nocrynaer 3-X BOAHBIA KPUCTAIJIOTUAPAT HATPUEBOU coun X.
Omnpenenure GopMyily TOBApHOTO MPOIYKTa U HA30BUTE BEUIECTBO X.

5. BemmecTBo A sIBISIETCSI IPOTYKTOM KOKCOXMMHYECKOU repepadoTku yrist. [Ipu o6paboTke
ero CHCIs B npucyrctBun AlCI3 nosiBisieTcs sspko-opaHxeBoe okpainBanue. M3 BemiecTna
A MO>XHO CHHTE3HPOBATh COCTUHEHNE X, SBIISIONIECECS BAXKHBIM BEIIIECTBOM POCTa OAKTEPHIA
U BemecTBo Y, olsagaromiee aHTUMUKPOOHOH akTuBHOCTBIO. CoenuHeHHEe Y MOXKHO
MIOJTYYHTh IO CXEME:

H.S0, + HNO; Sn + HCI H.SO,(xon11.) HCT
> | =B | ] >

180°C
PCl. MOYCBHHA

» 'l (C'-H-JT\DlS)




Coenunenne X (C7H7NO2) o ctpykrype nogobno I', Berymaer Bo B3aumoeiictue ¢ HCl u
NaOH. YcranoBuTe XMMHYECKYIO IPUPOY Bcex BemlecTB. [Ipemioxkure cxemy cuHte3a X.
OO0BbsICHUTE CYLTHOCTh AaHTUMUKPOOHOTO JIeHCTBUSA Y.

6. Jlana cxema npeBpaieHus Bemiectsa A B H:

HBr NH.(m ; "H,CO),
o {mQHH(‘OOHPE(UlLU}_DFH{

A Harp. Harp.
0O \:Jl
L H.O

b M————H
A

O],VJD_\'
CH,CI “Lhv ;NCH,COOCH, __H./Ni
A CLhv I-HO"NL“‘(O{JtlLK 'qu

J
AICI; OH"

1) Hanumure crpykrypHbsie Gopmyisl BemectsB A—H u Ha3oBUTE UX, €CIIM U3BECTHO. UTO

yraeBogopod A couepxut 92,31% yraepona.

2) Kakue U3 yka3aHHBIX BEIIECTB MMEIOT aCUMMETpUYECKUe aToMbl yraepona? Hamummre

OJIHO U3 HUX B BHJIe R- 1 S-n3omepos.

3) IlposiBiger nu BemecTtBo H, moiiyueHHOEe B pe3ynbTaTe 3TOrO CHUHTE3d, ONTHYECKYIO

AKTUBHOCTb?

4) Kaxoit usomep BemectBa H oOnamaer mosie3HbIMH CBOMCTBaMM, B KakuX LEISAX OH

UCIIOJIb3YeTCsl U KaK OH Ha3bIBaeTCs?

5) B3aumopeiictsue Bemects K u JI mpuBoauT Kk 06pa3oBaHuio IByX MpoaykToB. Kakoit u3

HUX 00pa3zyeTcs NPeuMyIeCTBEHHO?

+K

7. Cunres yraeBogopoaa X(C7Hg) MOXHO IPOBECTH CIEAYIOLIUM 00pa3oM:

Ca0, T H.0 NaCIO, 0°C M "0, HY
A0y g »C—2 » 1% H ¥ (CH0,)

"H, CI(CH,).,CI NaOCH,
2) CHACOOCHY), OM g (€ H,,0Na) ZENES o MOCH)

> H(C,H,0,NaCT)—3P(C, H,s00) 2Oy K (CH,)) 225 J1(CH,)

)E + J —» M(GH,0,) 20T o x

Omnpenenure ctpoenue Bemects A—M u X. Hanummure ypaBHEeHUs peakiuil.

8. Ocy1iecTBUTE NPEBPAILECHUE:
Cl2(1:1) Na  Cl2(1:1) KOH/ROH KMnOs KMnO4

CsHsCH3 A B C Ji| E K
hy hy pp Harpes.
9. AnpeHaIMH MOYKHO CHHTE3UPOBATH TIPH IIOMOIIH TMOCIIEI0OBATEIHHOCTH PEAKIIHIA:
Ho HNO? H.O CICH2COCI CHsNH:?
O-HUTPOYCHOA—p... —p ... > A » b »B—»
Pt HCI T*c PCl3 1 5KB.

C—CI:H—CHZ—NH—CHg
—> c—cH ©OH
/
HO
HazoBure npomexxyrounsie coequnenus A, b u B.



10. IlpuBeauTte CTPyKTypbl IPOAYKTOB CIAEAYIOLIUX IIPEB %;Hf_gﬂnﬁ:
4 4 KO . Ik [y
(C.H,).C(OH) — CH(OH)CH, —1 L ?

-H.O

H.SO,
(C:H:),C(OH)C=CH Lﬁ-? (neperpynnupoBKa

Meiiepa-11lycrepa)

11. Kakue cramuu HEOOXOAMMBI, 9TOOBI OCYIECTBUTH MPEBPAIICHUS:
0
HC=CH—>» Q . HC=CH—» [ j
O

12. TlpuBeauTe METOIbI, MTO3BOJISIFOIINE OCYIIECTBUTD MTPEBPAIICHUS:
CeHsX —— CeHs, rie X=-Br, -OH, -COOH, -NO

13. TlpeBpaTute N-TOTYUIOBBIN aNbJIETH]I B -KapOOKCHOCH3aIbICTHI.

14. BewectBo cocraBa CsH120 npu okucienuu nepmanranaroM kanus (HY) naer kucnory u
coenunenue C3HgO, KoTOpOE MPUCOCTUHSACT CHHIUIBHYIO KUCIIOTY M HE AT OKpPAITMBAHS
NpU JACUCTBUHM (DYKCHHCEPHHUCTOW KUCIOTHI. [IpOAyKT neruaparaiii HCXOIHOTO BEIIECTBA
IIpU OKUCIICHUHW MEepMaHraHaToM Kajus oOpasyer coemuHeHue cocrtaBa CsHi202, koTopoe
Yyepe3 CTa/IUI0 TMHAKOJIMHOBOM MEePEerpyIIUPOBKH MPEeBpamacTcs B 2,2 - TMMETHIIIPOTIaHaNb.
YCcTaHOBHUTE CTPOSHUE HMCXOJHOTO BEIIECTBA, HAMWIIUTE YPABHCHHS PEaKIUNd U YKKUTE
ycnoBus ux nporekanusa. CoeTMHEeHNs HA30BUTE 10 CHCTEMaTHYEeCKO HOMEHKIAType.

15. Vcxomas u3 GeH30:1a, OCYIIECTBISIOT CEPUI0 PEaKIIiid, B KOTOPOH B KX 101 OCTIEAYIOIIeH
UCTIONB3YEeTCS COSAMHEHNUE, TIOTYYEHHOE B MPEIBIIYIICH CTaIiH, U CIEAYIONINE PEaKTHBHI:
opom (AlBr3), 3atem maruuit (cyxoit 3¢up); okuch dTmieHa, 3areM H20; TpexOpoMucTbIii
dochop; MOHOHATPHEBOE MMPOU3BOAHOE MAJIOHOBOTO 3(pHpa; MoTaI, 3aTeM cepHasi KHCIIOTa;
xynopucteiii Tnonun, 3ateM AICIl3. Koneunoe coenunenue A umeer gopmyny CioH100 u
umeeT B MK-criekTpe XapakTepucTHuecKyro moiocy nornomenus npu 1708 em™t. CocrasbTe
HOCJIEI0BATENBHOCTD PEAKLIUH, TPUBOASIIYIO K COEJMHEHUIO A U 1aliTe ’TOMY COCAMHEHUIO
Ha3BaHUE 110 CHCTEMAaTHIECKON HOMEHKJIIAType.

16. TlpoaykT, MOTyYeHHBIA MPU KOHACHCAIMH IUKJIONIEHTaaueH-1,3-01a-5 ¢ aneTuieHom,
comepxur B MK-crexTpe uHTeHCHBHYI0 monocy okono 3600 cm?, a cmexrp ITMP
MOKA3bIBAET, YTO OH COAEPKUT 4 MPOTOHA, PE30HAHCHBINA CUTHAJI KOTOPBIX JIE)KHUT B 00JIaCTH
oko110 5,4 Mm.a. Kpome Toro, npu kataliuTHYECKOM T'MAPUPOBAHUN TPOUCXOAUT MOTIIOIIEHUE
2 mone#t Bogopoa Ha 1 Mok BemecTBa. [IpoaykT ruapupoBanus npu oopadoTke XpOMOBBIM
aHTUAPUAOM 0Opa3zyeT BeecTBo, nMetoiiee B MK-cniekrpe nuTeHcuBHyt0 nosocy npu 1700
cm?! a B criektpe [IMP 06HApYXMBAIOTCA TONBKO 2 TPYIIEI TIPOTOHOB C OTHOCHTENHHOM
MHTEHCUBHOCTBIO 4:1. Hamummmre mnocienoBaTeapbHOCTh OCYHIECTBIEHHBIX pEaKUUN U
UACHTU(PUIUPYHTE BCE MPOIYKTHL.

17. Ilpu cBsi3piBaHMM Bcero Opoma, coneprkallerocs B cMecu uzomepoB A maccoit 2,02 r.
obpa3zoBasiock 3,74 T O6pomuaa cepedbpa. OOpabOTKa TaKOTO K€ KOJIUYECTBA A CIIUPTOBBIM
pPacTBOPOM ILEJIOYU MPHUBENO K BbIAEICHHUIO 225 M (H.y.) MHAMBHAYAJIBHOTO MPOIyKTa
peakuuu tuna b. B onpenenenHbx ycnoBusx raz b MoxkeT ObITh peBpaIleH B KUAKYIO IPU
0OBIYHOM TeMITepaType CMECh U30MEPOB B ¢ TakuM k€ KOJTUYECTBEHHBIM COCTaBOM, 4TO 1 b.
BpomupoBanue o1HOro M3 M30MEPOB, COAEpXKAILMXCS B cMecH B Ha cBeTy NpUBOAUT K



00pa3oBaHMIO €MHCTBEHHOTO MOHOOPOMIIPOU3BOAHOTO. OKHUCICHHE JII000TO U3 M30MEPOB
B pactBopom KMnOs mpuBoaut Kk oOpazoBaHHIO H30MepoB I, 1r. KOTOpPBHIX crocoOeH
npopearuposats ¢ 14,25 mu I H BogHoro pactBopa NaOH. Kakoe cTpoeHne UMeroT BeliecTBa
A—I"? Kakoil U3 130MepOB HE MOT COJIEpPKAThCs B cMecu A?

18. B mpoMBIIIEHHOCTH JUIsl TMOJYYEHHMs] OPraHWYEeCKOro CTEKJIa HCIOJIb3YIOT
metunamerakpwiaT. Hanumunrte 8 ypaBHEHUH XMMHUYECKUX PEAKLMH, JOCTaTOYHO IOJHO
XAPaKTCPUIYIOIUX XUMHUYCCKUC CBOMCTBA 2TOT'0 COCIUHCHUA. Ykaxure YCJIIOBUS, B KOTOPBIX
OpoxoadaT 3Ty peakuuu. [Ipemnoxure u 000CHYHTE cXeMy CHHTE3a METUJIMETaKpuiaTa Ha
0a3ze MPOAYKTOB MepepabOTKH HEPTH U HEOPTAHNYECKHUX BEIICCTB.

19. Kakoe coeauHeHHE HAI0 B3SATh IS KOHACHCALMM C OCH3aIbACTHIOM, YTOOBI B
pe3ysbTare MOCICAYIONIMX MPEBPAICHUN MOMy4uTh |-henwmi-2-amuHo-nponananon-1,3 -
POMEKYTOUHBIA POAYKT CHHTE3a aHTUOMOTHKA XJIOPOMHUIIETHHA?

20. Meaununackuit npernapar s¢enpud CeHsCH(OH)—CH(NHCH3)CH3 ucnones3yercst kak
COCYIOCYXKHBAIOIICEe U OPOHXOPACIIUPSIONIEe CPEACTBO. [IpeUIoKUTE METOANKY CHHTE3a
9TOrO Tpemnapara u3 OeH30I1a, IPOollaHa ¥ HEOPTaHUYECKUX PEarcHTOB.

21. U3 aneruneHa u Apyrux HEOOXOIUMMBIX PEAreHTOB IMOJIy4duTe 2-MeTHIOyTaaueH-1,3.
Hamumure ctpyktypHyto (Gopmynay €ro aaaykTa ¢ MaJEMHOBBIM aHTHAPUIIOM (OTpa3uB
IIPOCTPAHCTBEHHOE CTPOCHUE).

22. Vcxons u3 OyragueHa, aleTuieHa u popManbaeriia moayunTte aueH [A]
COOCH,

CH, | _cH,

vy
HC c CH
\CH;A\CH;
COOCH4 [A]

23. U3 n-guxnopOenH3oia 1 Ipyrux HeoOXOUMBIX peareHTOB oNyduTe coeanHeHue [b]
O, N .
HsC—O O—CHj
Br [B]

24. Ilpemnoxurte crnocod cuHTe3a TpuokcasuHa [B] (Mopdoaun ramnoBoi KHCIOTHI,
TPaHKBUJIM3AaTOpP) MCXONs U3 TBasgkoja (2-mMeTokcudeHoa), MopdoiauHa H JIpYrux
HEOOXO/IUMBIX peareHTOB:

H3C\
¢
“c—cH H,~CH,
72N VAR
HC—0—C C—C—N
__/ \
_C=—CH CH,~CH,
.0
H5C [B]

25. Micxons 13 LIMKIIOTeKCeHa M APYTHUX HEOOXOJUMBIX peareHToB noiyunute coenuHenue [C|



HC

A

H,C

CH

N\

CH, [C]

=
/

H——HC

26. Ucxons u3 dypaHa u aneruiaeHa noiayaure 2,5-6uc(2-gpypun)-tuoden ]

L0 ]

O S o

[E]

Cooi
CH
\T/ 2\C|IH2
C CH
CH/A\CHf ’
COOCH, [E]
28. Pacmu¢pyiite nenoyky npeBpamieHmii:
o
| 1) CH,Zi/A393
2) H,O"; 0°C
P,0g; t 1) O, KOH p-p, t
A——>b > B > C,.H..O

2) ZnICH,COOH

29. U3 aunermneHa, MeTWIOpOMHUZAa M JPYrUX HEOOXOIHMMBIX pPEareéHTOB IOJIY4YUTE
coenunenue [K]
O /C C\ ®)
H H [K]

30. 3amax MHOTMX TNPUPOAHBIX MPOAYKTOB OOYCIOBIEH HaduuueM (EHOJIOB M HX
MPOM3BOAHBIX. Hanmummre peakuuu MX CHHTE3a, MCXOAS U3 JII0OOT0 MOHO3aMEIIEHHOTO
IPOU3BOAHOrO OeH301a:

HO O—CH;, HO
©/OCH3 <> @/OCH3
H,C—CH—CH, HC=CH—-CH, HC=0O

rBo3gnM4vHoe macro aHuUucoBoOe Macrio BaHWINH

3aoayu 0na peutenus 6 ayoumopuu

1. ITosmyunTe U3 arieToHa 2,2-TMMETHIIIIPONIAHOBYIO KUCIIOTY.
2. [TonyuuTe M3 MpOMMIICHA 5S-KETOKAMPOHOBYIO KUCIIOTY.



3. IlosyunTe U3 YKCYCHOM KMCIOTHI — MAJIOHOBYIO, INMOHHYIO KHCJIOTBHI.

4. Iomyunte u3 OEH3aIBACTHIA U IPOMTUOHOBOUN KUCIOTHI — 2-METUII-3-()EeHUITAKPUIOBYIO
KHCTIOTY.

5. MomyuunTe u3 6€H307a U MPOIAHOJIA — CKATON (3-METUIMH/ION), 5-1M0/1-8-OKCUXUHOJIHH.
6. [TomyuuTe U3 TOIyOJIa U ATAHONA — Y-KETOOYTHIIOCH3O0I.

7. Ilomy4dnTe U3 MPOMUIIOBOTO CIHUPTA — 2,5-1UATHI(DYpaH.

8. [TosmyunTe U3 MPOMMOHOBOM KUCIOTHI — 3,4-TUATUITEKCATuEH-2,4 U THHAKOH
(C2H5)2C(OH)-C(OH)(CzHs)a.

9. [TonmyuuTe M3 M-aleTHIATHIIOCH30J1a: a) MM-IUaleTUI0CH30I1; 0) M-3THIOEH30HHYIO
KUCIIOTY.

10. TToxyuuTe U3 HOAUCTOTO METUJIA U LIMKJIONIEHTaHOHA (He mpuberas K Ipyrum
OpPraHUYeCKUM peareHTam) — y-aleTHIMACIISHYIO KHCIIOTY.

11. Tloxyuute STUIBUHWIOBBINA 3(GUp U3 alleTUIICHA U HEOOXOAMMBIX HEOPraHUYECKHUX
peareHToB.

12. Tlonyuute OyTuUn-BTOp-OyTUIOBBIN 2dup U3 OyTaHoma-1 U COOTBETCTBYIOIINX
HEOPTraHMYECKUX PEarcHTOB.

13. Tloxyuurte u3 OyraHans: a) rekCUH-1-011-3; 6) 2-TUAPOKCUTICHTAHHUTPHUIL.

14. IMonyuute u3 n-aurpoanmwinHa Genamnerrs (N-(4-3Tokcu(eHmT)aneTaMum).

15. Tlonyuute u3 penona canon (peHunacanuuuiar).

16. Ilonayuure u3 aneTuieHa, IporeHa U Ipyrux HE0OXOAUMbBIX pEareHTOB OKTHH-4-110JI-
1,2.

17. [omyunTe U3 ATHIIOBOTO CIIUPTA U arleToHa 3,4-TMMETHIIIHUKIOTeKCeH-3-
KapOaabaCTH/I.

18. [lonyurTe U3 HUKIOreKCcaHoJa U 3TaHoJIa 2-3TOKCU-1-3TUIIUKIOT€KCAHOJI.

19. lomyuure u3 1,1-qumernnuukionponana 3,3,4,4-TeTpaMeTHII-2-HUTPOTEKCaH.

20. TTomyunTe U3 METHIIUKIIONPOIIaHa 3-0pom-3,4- TMMETHIITeKCaH.

Koumponsnan paboma 1
Bapuanm 1

1). [Ipr moMOIIM TOCTYITHBIX METAJUIOOPTaHMYECKUX PEAareHTOB MOTYYUTE U3 alleTOHUTPUIIA
TpeT-OyTHUIaMuH.

2). Hanummure cTpykTypHble (GOpMYyNbl JBYX HPOAYKTOB, OO0pa3yroluxcs MpH
B3aMMO/ICHCTBUHM STHIIMAarHuiopoMuia ¢ akposiaenHoM. Kakoii u3 npoykToB OyaeT noinydeH
¢ OOJILIINM BBEIXOJIOM?

3). U306pa3ute B 0011eM BUE KATATUTHUYECKUHN UK peakIuu XeKa.

4). Vcrionb3ys B KauecTBe CyOCTpaTa aleTOyKCYCHBIN dQHp, MOITyIUTE TeTaHOH-2.

5). Ucxoas U3 Kakux cyOCTpaToOB peakiuei anbJ0JbHO-KPOTOHOBOW KOHJIEHCALIUU MOXHO

MOJIYYHUTh COCANHECHUC CICAYIOIIECTO CTPOCHUA:
0}

AN

Bapuanm 2

1). Ilpm momoum JOCTYNHBIX METAJUIOOPraHMYECKUX PpEareHTOB IMOJIyYUTe U3
MPONMOHUTPHUIIA TUITUIIKETOH.



2). Hanummte cTpykTypHBIE (HOPMYJIIBI TIPOIYKTOB, OOPA3yIOMIMXCS MPU B3aUMOCHCTBUN
METUJIBUHUIIKETOHA C a). METWJUTUTHEM 0). TUATUIKYIIPATOM JIUTHS.

3). U3o6pasute B 00mieM BuAEC KATAIUTHUECKUNA IIMKI PEAKIUH KpPOCC-COUYETaHUs C
UCTIOJIb30BAaHUEM METAJUIOOPTaHUYECKUX PEarcHTOB.

4). Hcnonp3ys B KauecTBe cyOCTpaTa MaJlOHOBBIN 3¢dup, moiydute 3-MeTUIOyTaHOBYIO
KHCJIIOTY.

5). Ucxoas U3 Kakux CyOCTpaTOB peaklHel aibI0JIbHO-KPOTOHOBOM KOHIEHCAIMU MOKHO
HOJYYUTh COCAMHEHHUE CIETYIOLIETO CTPOCHHUS:

©/\(\O

1). [IpuBenuTe MexaHnu3M peakuuu Buttura

2). Hanwmure TpPOAYKT pEaKIUU [HKIOTCKCEHOHA C QJUIMITPUMETHIICHIIAHOM B
IPUCYTCTBUH XJIOPUCTOTO TUTAHA.

3). Ucxons u3 aneToykCyHOro 3gupa 1 JJF00BIX TOCTYITHBIX PEAreéHTOB MOJYyYUTE COSIMHEHNE

CJICAYIOLICTO CTPOCHUA:

4). Ucxons u3 kakoro cybctpara mo peakuuun Ppuzaens-Kpadrca MoXKHO mMoIyduTh
COEIMHEHUE CIEYIOLEr0 CTPOCHMS:

Koumponvnan paboma 2

Bapuanm 1

5). Ucxonas u3 MaoHOBOTO 3pUpa U METUIIBUHIIIKETOHA MTOJTYYUTE COETUHEHHUE CIIETYIOIIErO

CTPOEHHUS:
(6] (6]
)J\/\/U\OH

Bapuanum 2

1). IlpuBenure MexanusMm peakiun MakMyppu

2). Hanmumure npoayKT peakuuyd METHIBUHWIKETOHA C aleTalbAErHIOM B IMPUCYTCTBUU
Ma3a0UINKIIOOKTAaHA.

3). Mcxons U3 LMKIOTEeKCEHOHA C UCIIOIB30BAHUEM JIFOOBIX TOCTYIHBIX PEareHTOB MOTY4YHUTe
COCIMHEHUE CIIEYIOLIETO CTPOCHHUS:



4). Ucxoms u3 kakoro cyocrpara mo peakuuun Ppuaens-Kpadrca MOXKHO mMomyduTsb
COEIMHEHHUE CIIEIYIOIIEro CTPOCHUS:

o
5). Ucxons U3 arieToyKCyCHOTO (Hpa 1 aleTalbAeTH/Ia MOTYyIUTe COSTMHEHHE CIIETYIOIIETro

CTPOCHHA:
(0]

S

Koumponsnan paboma 3
Bapuanm 1

1). IlpuBenuTe 00N MEXaHU3M PEAKIIUNA TEPMUYECKOTO [2+2|-IUKIONMPUCOECTUHEHUSI.
2). [Ipu momoIy Kakux peareHTOB MOKHO OCYITIIECTBUTD CIEAYIONINE MPEBPAIICHUS?

Ph Ph
Ph Ph
2 Ph Ph ”
> < —_— \—/ —_— Y;;;j
HO OH

3). Ucxons u3 Opomodopma, 2-OyTeHa M JIOOBIX JOCTYIMHBIX PEAreHTOB IOJYyYUTh
COEZIMHEHUE CIIEeTYIOLIEr0 CTPOCHHMSL:

4) Hcxons 13 MajaoHOBOIO 3(pra, aneTajbJicruia U ancToHa IOJYUYUTh COCOAUHCHUC

CICOYIOMIETO CTPOCHUA!
COOH

5). Hanumute npoaykt peakuuu 1,1-audenun 2-xmopaTusieHa ¢ OyTHILTUTHEM.
Bapuanm 2

1). IIpuBenuTe 00U MEXaHU3M peakiuil POTOXUMUYECKOTO [2+2]-IUKIONPUCOCTMHEHUS



2). IIpu momoIy Kakux peareHTOB MOYKHO OCYIIECTBUTD CIAEAYIOIINE MTPEBPAIICHUS?

" ?
\ — [
O

COOEt COOEt
3). Ucxons w3 XJopaHTHAPUIA 2-METHUJIIIPOIIAHOBOM KHUCIIOTHI, IUKJIONEHTEHA M JFOOBIX
JIOCTYITHBIX PEareHTOB MOJYUYUTh COSAMHEHUE CIECIYIOEro CTPOCHHUS:

4). Ucxomss w3 amneToykCycHOro 3¢upa, XJOopMeTaHa W JIFOOBIX JIOCTYIHBIX PEarcHTOB
HOJYYHUTh COCAMHEHUE CIICIYIOMIETO CTPOCHHMS:

5). Hanummmre mpoIyKT peakIuy M-XJIOPTOIyosia ¢ 1-0yTHHOM B IPUCYTCTBUU XJIOPUIA MEIH
(I) m ammuaka.

Koumponvnan paboma 4
Bapuanm 1

1). IlpuBenuTe 06K MexaHu3M peakuuu JIukmana.

2). Hanumnte 0CHOBHOM 1 MOOOYHBIN NPOAYKTHI peakiuu Junsca-Anpaepa, npoTeKaromeit
MEXIY U30MPEHOM U aKpPOJIEHHOM.

3). Ucxons u3 aneroykcycHoro a¢upa, 1,4-nmubpomOyTaHa, a Takke JHOOBIX JOCTYIMHBIX
PEareHToB MOJIYYUTh COEAMHEHHUE CIIEYIOIIErO CTPOCHHUS:

)

4) HUcxona wu3 ancTaapAcrunaa, MCTHUJIIBMHUIIKCTOHA, 1,3'LII/IKJ'IOI‘ CKCagucHa H JIFOOBIX
AOCTYIIHBIX PCAr€HTOB MOJYUYUTHh COCAMHCHUC CIICAYIOICTO CTPOCHUA:!

Q0

5). Ucxonas u3 kakux cyoCcTpaTtoB peaknuen nmbca-Anbaepa MOKHO MOTYYUTh COSTMHEHNE

CJICOYIOUIETO CTPOCHUA:
COOEt
ngicooa

Bapuanm 2



1). [IpuBenute oOuMii Mexanu3m peaknuu Topna-Ilurnepa.

2). Hanmmmre 0CHOBHOWHM 1MOOOYHBINA MPOAYKTHI peakiuu Junbca-Albaepa, IpoTeKaomen
Mexay 1,3-eHTagueHoM U MeTHIIaKpUIIaTOM.

3). Ucxonsa u3 manoHoBoro »¢wupa, 1,4-nubpomOyraHa, AUOYTHIIKyIpaTa JUTHS, a TaKKe
JHOOBIX JOCTYIHBIX PEAreHTOB MOJIYyYUTh COEIMHEHHE CIIEAYIOIIEr0 CTPOCHU:

4). Hcxons u3 aneTuieHa, 3TUJICHA, IUKJIONECHTaANeHa U JIIOOBIX JOCTYIHBIX pearcHTOB
HOJIYYUTh COEANHEHUE CIIECIYIOIEro CTPOCHUS:

5). Ucxons u3 kakux cyocTparoB peakuuent Jumsca-Anbaepa MOKHO MOTYYUTh COSTMHEHNE

CJICAYIOLICTO CTPOCHUA:
(0]

Koumponsnas paboma 5
Bapuanm 1

1). C noMomibio KaKUX peareHTOB MOKHO OCYIIECTBUTH JIaHHBIE TPEBPALLECHUS:
OH
? q
/ N
\
/\/WO

(e}
2) C MOMOIIIBIO KaKHUX PCAr€HTOB MOKHO OCYIICCTBUTH JAaHHBIC ITPCBPAILICHUA:

e
/
<ol

3). Ucxoms w3 OyramMeHa, akpoJieMHa M JIOOBIX JOCTYMHBIX PEareHTOB IOJIYYUTh
COCIMHEHUE CIIeTYIOIIET0 CTPOCHHUS:



4). TlpuBeauTe MexaHu3M peakiiui bépua Ha mpuMepe BOCCTAaHOBJICHHSI TOJIYOJIA.
5). Ucxoas u3 auatmiioBoro s¢upa aaunuHoBoit kuciotsl (EtOOC(CH2)4COOELt) u 1r00b1x
JOCTYITHBIX PEareHTOB MOJTYYUTh COSAUHEHHE CICIYIOMIETO CTPOCHHUS:

Bapuanm 2

1). C noMonIbI0 KaKUX pEareHTOB MOKHO OCYILECTBUTH JAHHBIE PEBPAILICHU:

o

i O
(0]
/
é O
?
0
2). C noMouIb0 KaKMX peareHTOB MOKHO OCYILIECTBUTH JAHHBIE PEBPAILICHUS:
\

3). Ucxonsa n3 OyragueHa, METUIBUHWIKETOHA U JIIOOBIX JOCTYIHBIX PEareHTOB IMOJIYYHUTh
COEIMHEHHUE CIIEYIOIIEro CTPOCHUSI:

4). IlpuBeaute MmexaHu3M peakiuu bépua Ha mprMepe BOCCTaHOBIEHUS OCH30MHON KUCTOTHI.
5). Ucxons u3 auatmiioBoro s¢upa aaunuHoBoit kuciotsl (EtOOC(CH2)4COOELt) u 1ro0b1x
JOCTYITHBIX PEareHTOB MOJTYYUTh COSAMHEHHE CIICTIYIOIIETO CTPOCHUS:

0]

Konumponwsnusie eonpocwt K 1ab6opamopHuwvim padomam

Jlabopamopnas paboma Nel
1. HazoBuTe OCHOBHBIC ITpENapaTuBHBIC CIIOCOOBI ICTUAPATAIIH CITUPTOB.



2. lIpuBenute MexaHu3M 0Opa30BaHUsI [IMKJIOTEKCHIIOEH307Ia.

3. Kakue mo6o4HbIe TPOAYKTH MOT'YT 0Opa30BBIBATHCS MPH CUHTE3€ HUKIOTeKCHIOeH301a?
4. Kakue Katanu3aTopbl MOXKHO HCIIOJIB30BATH IPH AIKUIMPOBaHUU OeH301a 1o dpunento-
Kpadrcy?

5. Kakum 00pa3oM pacCUUTHIBAETCS TEOPETHYECKUN M MPAKTHYECKUN BBIXOJT
MHOTOCTaIuiHOTO crHTe3a? Kakue cymecTByIOT CriocoObl YBEIHMUYSHHS BBIX0/1a IIETIEBOTO
HPOIyKTa MHOTOCTAMHHOTO CHHTE3a?

Jlabopamopuas paboma Ne2

1. Kakue peareHTbl MOXKHO MPUMEHSTh JJIsl IPENapaTUBHOTO OKUCIICHUS CIIUPTOB?
2. Kakum 00pa3oM OCyIIECTBIISUINCH BBIICIEHHE U OYMCTKA OJTYYEHHOTO MPOIyKTa?
3. Kakue ocymmureny npuMEHSIOTCS UII OPTaHUYECKUX COSTMHEHUN? YKaKUTE UX
OCHOBHBIE JIOCTOMHCTBA M HEJIOCTATKH.

4. IlpuBeaure MexaHu3M oOpa3oBaHusl Ouc(4-METOKCHOEH3UINEH )alleTOHA.

5. B 4yem npenmMyniecTBa U HEJOCTATKU KIIACCHYECKOM anbaonbHON peakunu? Kakne
CYIIECTBYIOT COBPEMEHHBIE BAPHAHTHI IPOBEICHUS TaHHOTO Tporecca?

Jlabopamopnas paboma Ne3

1. IlpuBeaure MexaHU3M HUTpOBaHM aneTaHmInga. Kakoil npoaykr Oyzaer noiaydarses ¢
0OJBIIMM BBIXOJOM IIPU OCYIIECTBIIEHUHU JAHHOT'O Iporecca?

2. KakuM 00pa3oM NpH BbIIEIECHUH M-HUTPOALETAaHUIIN1a U30aBIISIOTCS OT IPUMECH
11000YHOT0 NPOAYKTAa HUTPOBAHUS — O-HUTpOALETaHWIINIA?

3. Ilpu nomouu Kakux GU3UKO-XMMUYECKHX METOJI0B MOXKHO OCYIIECTBIIATH KOHTPOJIb 3a
XO0JIOM peaKkLuy TUIPOiIn3a M-HUTpoaleTaHmmaa?

4. Kakas sitoeHTHast cucteMa 0oJiee onTUMaibHa U1 KOHTPOJIS 3a XOZ0M THAPOJIU3a I-
HuTpoanetanunuaa Merogom TCX: atunanerar-6en30d (2:1) WK 4eTBIPEXXJIOPUCTHIN
yriepoa-6enson (1:1)?

5. IlpuBenuTe MEXaHU3M OCHOBHBIX CTAJIUN CUHTE3a I-HUTPOAHUIMHOBOTO KPACHOTO.
Kakoe cTpoeHne uMeeT KaTUOH TUa30HUs?

3a4eTHO-IK3aMEeHAIMOHHbIE MaTepuaidbl [Jisl MPOMEXKYTOYHOIl  aTTecTanuu
(3x3ameH/3a4eT)

1. Cnucox éonpocoeé 0na nodzomoexku K IK3amemny

1. lenwu, 3a1a4yu ¥ TEHJEHIIMU PAa3BUTHS OPTaHUYECKOTO CHHTE3a. TSKENBIA U TOHKHI
opranunveckuil cunre3. Ctpareruss M TakTuka cuHTe3a. CelleKTUBHOCTh M €€ BHabl. OOmas
CTpaTerus CUHTE3a. PETpOCHHTETHYECKUI aHAIIN3.

2. Cunternyeckoe IaHupoBaHue. JIMHEHHBIW M KOHBEPreHTHBIH MOJAXOABI K
OCYIIECTBJIEHUIO CUHTE3a. TaHIeMHbIE U JOMUHO-PEAKIINH.

3. Hcnonb3oBaHHE MEAbOPTAaHUYECKUX COEIUHEHMM B CHHTE3€ YIJIEPOJ-YIJIEPOJIHBIX
CBsA3€M: peakluu C  TaJOreHIPOU3BOJHBIMU,  O,[-HEmpelneinbHbIMU  KapOOHUIBbHBIMU
COEZIMHEHUSIMH, ATIKMHAMH (KapOoMeTalIupoBaHue).

4. [luHKOpraHM4ecKHe COeTMHEHUsI B OpraHM4eckoM cuHTe3e, peakius Pedopmarckoro.
Marnuii- ¥ JIMTUAOPTaHUYECKUE COCIUHEHHUs B OPraHMYECKOM CHHTE3€: pPEakUuu ¢
KapOOHUJIbHBIMU COETUHEHUSIMU U C KPATHBIMU CBSI3SIMH YTJIEPOA-a30T.

5. Peakius Xeka: MexaHHU3M, KaTaauTHdeckuid nuki. OOImas xapakTepUCTHKa peaKIuii
KpPOCC-COUYETaHUS C UCIIOJIB30BAHUEM METAINIOOPTaHUYECKUX COCINHEHUM.

6. Kpocc-coueranue ¢ HCIONb30BAaHUEM METAUIOOPIAaHMUYECKUX COCAUHEHMN: peakluu
Crumne, Cy3yku, CoHOranmpsl.

7. EHonmzanus. l'eHepanus €HONSAT-aHHMOHOB: KUHETHYECKUM M TEPMOJAMHAMHYECKUN
KOHTPOJIb. AJIKMIIMPOBAHUE alleTOYKCYCHOTO U MaJIOHOBOTO 3(PHPOB.



8. AnpaonbHasg KOHJEHCAIMsA: KUCIOTHBIM M OCHOBHBIM Katain3. Peakiusa Mykasmbl:
MCIIOJIb30BAaHUE CUJIWJIMPOBAHHBIX E€HOJSTOB, KUCJIOTHBIM KaTalu3, UCIOJIb30BAaHUE alleTaJICH.
CnoxuHoddupHas konaeHcanus Kisiizena.

9. Peakums Muxadsmns: oOmas cxema, KUCIOTHBIM M OCHOBHBIM KaTanu3. BapuaHTel
peakiuu Muxadsns ¢ aHuoHamu 1,3-TuKapOOHMIBHBIX COEIMHEHUM, aJUTHIICHIaHaMU (peakuus
Xocomu-Cakypau). Peakuus beitnuca-Xwinmana.

10. BBenenue yriaepoaHbIX 3aMECTUTENICH B apoOMaTUUYECKOE SApo: peakuuu Ppuaesns-
Kpadrca (ankunmmpoBanue, anunupoBanue), ['arrepmana-Koxa, Bunbcmaiiepa-Xaaka.

11. TlomydyeHue ABOWHOM yriaepod-yriepoaHOW CBS3U oJeUHUPOBAHUEM KapOOHUIBHON
rpynnsl. Peakuun Buttura u Xopaepa-Yoacsopra-OMMoHca.

12. TlomydeHue ABOWHOM yriIepoA-yIiIepOAHON CBSA3U OJehUHUPOBAHUEM KapOOHUIBLHOMN
rpymnsl. Peakiun [lerepcona u Te66e.

13. Peakiuu Mak-Myppu u Pambepra-baknynna. Konnencanus Kuéenarensi.

14. DauMuHUpOBaHUE U3 MOHO3aMEIIEHHBIX CUCTEM: Jeruaparanus (ImeperpyninupoBKa
Barnepa-Meepgeiina), peakuus bsmdpopna-CtuBeHnca. DIMMUHUPOBaHHE U3 AU3aAMEIIEHHBIX
cucreM: peakunu Kyna-Bunrepmraiina, Kopu-Yunrepa, boopaa.

15. Ilomydyenune TpoWHON yriepoA-yriepoaHou cBs3u. CodyeTaHue MeabOPraHMYECKUX
coequuenuit: peakuuu ['nmazepa u Kanno-XonakeBrnua. Peakuuu 3MMMUHHPOBAHUS B CUHTE3€
TPOMHOM CBsI3U: AeruaporaioreHupoBanue (neperpynnuposka @puda-byrrendepra-Buxenns).

16. IlomyueHnue TpEXUICHHBIX IIUKIOB: BHYTPUMOJIEKYJISPHOE ANKWIMPOBAHUE, PEaKLIUs
['ycTaBcoHa, aHMOHHAs TUKIU3aus 1,3-1uranoreHnporu3BOIHBIX.

17. Peakuuy UMKJIONPUCOEIMHEHUS B CHHTE3€ TPEXWICHHBIX IMKJIOB: 00IIas cxema
mpolecca, crnocoObl reHepauy KapOeHOB U3 ralOreHIPOU3BOIHBIX U IMa30coeuHeHu. Peakius
Cummonca-Cmura.

18. IlomydyeHue  YETHIPEXUWIEHHBIX  IUKIOB: BHYTPUMOJIEKYJSIDHBIE  pEaKIIMHU
JIEraJIOTeHUPOBAaHUSl U aJIKWJIMPOBAHHUSA, AllUJIOMHOBAas KOHJEHcalus 3(QUpOB JUKaApOOHOBBIX
KHCJIIOT.

19. Peakuuu nUKIONPUCOSAMHEHHS B CHHTE3€ YETHIPEXWICHHBIX IUKIIOB: TEPMUYECKOE U
(oToXUMHUECKOE UKIONPUCOETUHEHHE.

20. ITomyuyeHue MATUUICHHBIX LUKIOB: BHYTPUMOJIEKYJIAPHBIE PEAKIUU aIKUJIMPOBAHUS
€HOJISITOB, aJbJ0JIbHON KOHJEHCAlUH, IIUKIONICHTAaHHEIUPOBAHUS.

21. Peakuuy UUKJIONPUCOECIUHEHUS B CHUHTE3€ MATHUWICHHBIX LMKIOB: KaTajau3
KOMILIEKcaMH xene3a, peakuus [locona-Kxanna. Dnexkrponuknnueckas peakius Hazaposa.

22. BuyrpumonexynspHas IUKIN3alUs B CHHTE3€ IIECTUWIECHHBIX LUKIOB. Peakuus
PoOuHcoHa: 5SKBUBaJIeHTHl METHJIBUHUIKETOHA, HCIHONb30BaHUWE |,3-aukeToHOB. Peakius
[Tmoppa.

23. Peaknus [unbca-Anbaepa: o0mias cxema, 4acTo UCTIOIb3yeMble TUEHBI U TUEHO(HITBI,
BIIMSTHUE UX CTPOCHHS Ha PEaKIIMOHHOCTIOCOOHOCTb.

24. Ctepeo- U peruocesneKTUBHOCTh peakiuu Junbca-Anpaepa. BHyTpuMonexynspHbie
BapHaHTHI peaKIIMK JUEHOBOTO CUHTE3a.

25. llonyyeHne MakpOUMKINYECKUX COCIUHEHUMN: allMJIONHOBAsI KOHJICHCALIUSI, PEAKIINU
Huxmana u Topma-I{urnepa.

26. Meroapl yhaleHus YIJIEpoOIA-yIJIIEpOJHOM CBs3U. Peaknum  TepMHYECKOIO
nexapOokcuinnpoBanusi, boponuna-Xyncaukkepa. [leperpynnuposku ['opmana u Kypruyca.

27. Breaennie (pyHKIMOHAIBHBIX TPYIII B aJKaHbI, ATKEHBI, AJIKUHBI U APEHBI.

28. BzanmorpeBpaiieHus ()YHKIIHOHATBHBIX TPYII: MPEBPAIIEHUS TaJIOTeHITPON3BOIHBIX,
CIIUPTOB U HUTPOCOEAUHEHUN.

29. BsaumomnpeBpamieHus: (QYHKIIMOHAIBHBIX TPYMI: aMUHOTPYMIBL, a TaKKe
KapOOKCHIIbHOW M KapOOHWIIBHOW TPYIII.

30. Dnokcunuposanue ankeHoB. Peaknuu [Ipunexaena, llaprnecca, Ako6cena-Karcyku.

31. JdurunpoxcwimpoBaHue aikeHoB: peakiuu Kpure, Byasopma, Ilpeso. I'mmponus
SMOKCHUOB KaK OOIIMNA METOJ] MOTyUYSHHs BUIIUHABHBIX JHOJIOB.



32. OKHUCIUTENBHOE paCIIEIICHUE adKkeHoB: peakuus Jlembe, 030HOIM3. OKHCICHHE
OOKOBBIX ILIETICH B apOMaTHUECKUX COSAMHEHUSX J0 albACTHAOB (peakius DTapa) 1 KapOOHOBBIX
KHCJIOT.

33. Peaknyu OKuCIIEHUS CIIUPTOB COCTUHEHUAMU XpoMa (peakTuBsl JxxoHca u Caperra).
OKucleHre CIUPTOB € MCIOJB30BAaHUEM PEAKTHBOB, cojaepxamux B cBoéMm coctaBe JMCO:
peakuuu Ceepna u [lpunnepa-Moddatra. Peakims Kopu-Kuma.

34. Oxucnenne KapOOHUIIBHBIX COCIMHEHMH: peakuuu ToieHca, baitepa-Bumnmmrepa,
Paiisin, okucauTenbHOE pacICINICHHE HUKIMYECKUX KETOHOB.

35. BoccraHoBieHne apoMaTuyeckux coeirHeHui no bépuy: MexaHu3M, BIMSHHUE TUIA
3aMECTHTENs] Ha KOHQUIypaluio MpOAYKTa BOCCTAaHOBICHHMsS. BoccTaHOBIEHHE alKWHOB
HIEJTIOYHBIMHU METaJJIAMHU.

36. BoccranoBneHue ajlKMHOB  KOMIUIEKCHBIMH  ruapuaamMu. Karanutudeckoe
TUAPUPOBAHUE AJIKUHOB M  aJKEHOB (TE€TEpPOreHHbIE M TOMOTEHHbIE KAaTaJu3aTophl).
BoccranoBiieHne anKkeHOB JUUMHUIOM.

37. BoccranoBieHne KapOOHUILHOW TPYMIBI JO METUIICHOBOM: peakiuu KinemMmeHncena u
Kwmwxknuepa-Bonbda. CrnocoObl BOCCTAaHOBJICHUS KapOOHWJILHOW TPYIIBI J0 THAPOKCUIBHON:
BOCCTaHOBJICHHE KOMIUJIEKCHBIMU THApUAaMHU, peakius Kopu-bakmu-I11Iubara.

38. BoccraHoBineHne KapOOHOBBIX KHCIOT M WX NPOM3BOTHBIX: HCIIONB30BAaHUE
TUAPUIIHBIX BOCCTaHOBHTENEH, peakuun byBo-bnana, Pozenmynna u Mak®saena-CtuseHca.
BoccTanoBuTenpHOE pacKpbITHE SMTOKCUIOB aTFOMOTUAPUIOM JTUTHSL.

39. 3ammTa CIUPTOBON TPYMIBI B OJHOATOMHBIX CIUPTAaX MpPHU MOMOIIM 00pa3oBaHUS
TETPAruPONHPAHOBBIX, TPUPEHUIMETUIOBBIX, OCH3UJIOBBIX W TPHUMETHJICHIIMIIOBBIX IMPOCTHIX
3¢upoB. 3amuTa 0JJHOATOMHBIX CIIUPTOB PEAKIUEH dTepUPUKAIIIH.

40. CnocoOsr 3anmuTsl 1,2- u 1,3-auonoB. 3amuTta KapOOKCUIBHON TPYIIBI: TOTYYEeHUE
OEH3MJIOBBIX U TPUXJIOPITHIIOBBIX CI0XKHBIX 3(PUPOB.

41. OOmme MeroAbl 3alIUThl AMMHOTPYNINbI:  OCH3WJIOKCUKApOOHWUIIbHAS U
TpueHuIMeTIIIbHas. 3aluTa NePBUYHBIX U BTOPUYHBIX aMUHOB PEAKLUSAMH alleTUIIMPOBAHUS U
OeH3mIMpoBaHMs, 00pa3oBaHMEM (TAJIOMWIBHBIX M CYJIb()OHWIBHBIX MNPOU3BOAHBIX, a TaKkKe
ocHoBanuii HIudda.

42. 3ammuTa KapOOHWITBHOU TPYIIIEI: 00pa30BaHUE alleTale U KeTaJlel, a Tak)Ke MX MOHO-
u tuthoaHanoros. O6pa3oBaHue ceMukap0a3oHoB U ocHoBaHuil Lludda.

2. Ilpumepuot 6unemos K IK3ameny

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET»
Kadenpa oprannueckoil XuMUU U TEXHOJIOTUN
Hanpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.ron
Jucuunnmza « TOHKHI OpraHuYecKui CUHTES)

BK3AMEHAIIMOHHBIM BUJIET Nel.

1. Maraui- wu HHTHﬁOpFaHHQCCKHC COCAMHCHUA B  OPraHUYCCKOM  CHUHTC3C.
PernocenekTHBHOCTH peaKHI/Iﬁ Pa3IMYHBIX MECTAJUIOOPraHUYCCKHUX PEArcHTOB.

2. IlonydyeHMe  4YETBIPEXWICHHBIX  IMKJIOB:  BHYTPUMOJIEKYJISIPHBIE  PEaKIMH
JIeraJIOTCHUPOBaHKs. Peakuuy IUKIONPHUCOCIUHEHUs B CHUHTE3€ YETHIPEXWICHHBIX IUKIIOB:
TEPMUYECKOE U (POTOXUMHUUECKOE LIUKIIONPUCOECTUHEHNUE.

3. Hcxoas W3 LMKIOTEKCaHOHA, OCH30XMHOHA W JIOOBIX JIOCTYITHBIX COCTUHCHHI
MOJIYYHUTH CIEAYIOIIEE COEAUHEHHE:



3aBenyromnui kadeapoit
OPraHM4YeCKOM XMMHUH U TEXHOJIOTUI

®I'bOY BO «KybaHckHii roCyJapCTBEHHBIN YHUBEPCUTET

Kadenpa opranndeckoil XUMHH U TEXHOJIOTHA
Hamnpasnenue noarotosku 04.03.01 - Xumus
20 -20__yu.ron

Jucnnnnmza «TOHKMI OPraHuYeCKU CUHTES)

SK3AMEHAIIMOHHBIM BUJIET Ne2.

1. OGmrast xapakTepHucTUKa peakiuii kpocc-couetanus. Peakius Xeka. Kpocc-coueranue
C UCIOJIb30BaHUEM METAJNIOOPTAHUYECKUX COEAUHEHUH.

2. llonydyeHue TPEXWIEHHBIX IUKJIOB: BHYTPUMOJIEKYJISPHOE ANKWIMPOBAHUE, aHUOHHAS
UKIM3alus. Peakuun [UKIONPUCOEINHEHHsI B CUHTE3€ TPEXWICHHBIX LUKJIOB: 0o0mIas cxema
npoliecca, CriocoObI TeHepanuy KapOeHOB U3 TaJIOr€HITPOU3BOIHBIX U IMAa30COeAMHEHNH. Peakuns

CummoHnca-CMmura.

3. Hcxons w3 UMKIOTEKCAaHOHA, (opManbieruia W JIOOBIX JTOCTYITHBIX PEareHTOB
MOJIYYUTh CJIEIYIOLIEE COCIUHEHHE:

OH

OH

3aBeayronuii kadenpoit
OpPraHUYECKON XUMUU U TEXHOJIOTHI

KpuTtepun oneHuBaHus pe3y/ibTaTOB 00y4YeHHUsI

OneHka

Kpurepuu onieHMBaHus 110 3K3aMEHY

Bricokuii
YPOBEHBb «5»
(oTIMYHO)

OIIEHKY «OTJIMYHO» 3aCIYyKUBAET CTYACHT, OCBOMBIINMA 3HAHUS, YMEHHUS,
KOMITETCHIINH ¥ TEOPETUUECKHI MaTepra 0e3 mpoOesIoB; BHITTOJTHUBIITHI
BCE 3aJlaHus, NPEIyCMOTPEHHbIE Yy4eOHBIM IUJIAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; MPAKTUYECKHE HaBBIKM MPOPECCHOHATHHOTO
MPUMEHEHUS OCBOCHHBIX 3HaHWH copmupoBanbl. CTYIEHT CBOOOIHO
BIIQZICET TEOPETHYECKMM MaTepuajioM (3HAeT KaK OCHOBHBIC, TaK H
cnenupuYecKue CHHTETHYECKHEe METOIbl, a TakKe MEXaHU3MbI
OCHOBHBIX  pE€aKIUMi) U  CHOCOOEH  CaMOCTOSITEIbHO  PEIIUTh
HK3aMEHALIMOHHYIO 3a]1auy.

Cpenuuit
YPOBEHB «4»
(xopor10)

OIICHKY «XOpOIIO» 3aCIyKUBACT CTYIEHT, MPAKTUYECKU MOJHOCTHIO
OCBOUBILUI 3HAHUSI, YMEHU S, KOMIIETEHIIUHN U TEOPETUUECKHI MaTepual,
yueOHbIC 3a/laHdsi HE OIICHEHbl MAaKCUMAJIbHBIM YHCJIOM OaljioB, B
OCHOBHOM c(opMHpoBasl NpakTHueckue HaBblKH. CTYIEHT XOpoIIo




BIIQJICET TEOPETUYECKHM MaTEpUAIIOM, 3HAET 0a30BbIC CHUHTETHYECKHE
METOABl W HMEET TMPEJICTABICHUE O MEXaHW3Max OCHOBHBIX
CUHTETUYECKH  BaXXHBIX  pEaKIUH, CIOCOOEH  CHOPaBUThCA  C
AK3aMEHAIlMOHHOW 3a7a4eil TPy HE3HAYUTEIBbHON TOMOIIM CO CTOPOHBI
MPENOJABATEIIS.

OLIEHKY «YyJOBJECTBOPUTEIBHO» 3aCIyXHWBAaeT CTYJIECHT, YaCTUYHO C
npoOenaMu  OCBOMBLIMM  3HAHUS, yMEHHS, KOMIIETEHUUHU U

[Toporosslii TEOPEeTUYECKHIl MaTepuan, MHOTHE Yy4yeOHble 3aJaHus JubO He
YPOBEHb «3» BBIIIOJIHWJI, JMOO OHM OIICHEHBI YHWCIOM OauloB ONU3KHM K
(YaoBineTBOpUTE | MHHMMAJIbHOMY, HEKOTOPbIE MIPAKTUUYECKHE HABBIKU HE CHOPMHUPOBAHBI.

JIBHO) CryneHT 3HaeT 0a30BbIE CHHTETUYECKHE METOMbI, OJHAKO IUIOXO

pa3bupaercs B cnenupUYecKMX METoJax M MEXaHU3Max OCHOBHBIX
peakuuii, ¢ TPYAOM CHPABJISAETCS C DK3aMEHAUMOHHOW 3a/Jadyeil mpu
CYILIECTBEHHOM MOMONIM CO CTOPOHBI MPENnogaBaTesl.

OLICHKY «HCYIOBJIICTBOPUTCIILHO» 3aCIYKUBACT CTYACHT, HC OCBOMBIITHH
3HAHUA, YMEHUS, KOMIIETCHIIMN U TEOPETUUYECKUIl MaTepuas, yuyeOHbIe

MuHuMaTbHBIN
OBEHBE 2% 3a/laHisl HE BBIMOJHUJI, MPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBI.
(Hzpﬂ OBJICTBODH CTyneHT He CIOCOOEH pEelIUTh HK3aMEHALMOHHYIO 3a/ady Jdaxe C
yTeJ'ILHO) P IIOMOIIBI0  IIpEIoJaBaTelss M INUIOXO BJAJEeT TEOPETUYECKUM

MaTtepuanioM (HaOJIFOIAIOTCS CYIIECTBEHHBIC OIIMOKH TIPH 0OCYKICHUN
0a30BbIX CHHTETUYECKUX METOJIOB).

OneHouHBIE CpencTBA Ui HMHBAJIUAOB W JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHIYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— Ip¥ He0OXOMMOCTH HHBAIH/IAM | JIUT[AM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BpeMs /7S OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI pe3yIbTaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TTT ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIi1st TTT ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBIThb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueOHasi aiuTeparypa



1. Cmut, B. A. OCHOBBI COBPEMEHHOTO OPraHHYECKOTO CHHTEe3a: yueOHoe mocobue /
B. A. Cmur, A. . Hwibeman. - M.: JlabGoparopus 3manmii, 2015. - 753 c. -
https://e.lanbook.com/book/66366#authors.

2. Peyros, O. A. Opranunueckas xumusi: yueOnuk: B 4 4. Y. 1/ O. A. Peyros, A. JI. Kyp,
K. II.  byrusn. - M.: Jlaboparopus  3Hanmii, 2017. - 5710 c -
https://e.lanbook.com/book/94167#authors.

3. Peyros, O. A. Oprannueckast xumust: yaeOuuk: B 4 u. . 2/ O. A. Peyros, A. JI. Kypri,
K. II.  bymmn. - M.: Jlaboparopus  3mammii, 2017. - 626 c. -
https://e.lanbook.com/book/94168#authors.

4. PeytoB, O. A. Opranunueckas xumusi: yaeOuuk: B 4 u. U. 3/ O. A. Peyros, A. JI. Kypi,
K. II.  byrun. - M.: Jlaboparopus  3Hanmii, 2017. - 547 . -
https://e.lanbook.com/book/94166#authors.

5. Peyros, O. A. Oprannueckast xumust: yaeOuuk: B 4 u. U. 4/ O. A. Peyros, A. JI. Kypu,
K. II. bymmn. - M.. Jlaboparopus  3mammii, 2016. - 729 c. -
https://e.lanbook.com/book/84139#authors.

6. COopHUK 3ama4y IO OpPraHUYECKOW XMMHUHU: ydeOHoe mocobue / Jlenucos B. 1.,
Mypspikun . JI., Tkauenko T. b., UyiikoBa T. B. - Cankr-IlerepOypr: Jlans, 2014. - 544 c. -
https://e.lanbook.com/book/4597 1#authors.

7. IlpakTUKyM IO OpraHnvdecKoi xumun: yaeoHoe nmocooue / B. U. Tepenun [u ap.]. - M.:
Jlaboparopus 3uanwuii, 2015. - 571 c. - https://e.lanbook.com/book/84123#authors.

5.2. llepuoanyeckasi JuTEpaTYpa

1. Yenexu XuMuu - pocCCUACKUN Hay4HBIN )KypHa, MyOJIMKYIOMUNA 0030pHbIE CTaThH 110
aKTyaJbHBIM ITPOOJIEMaM XUMHH ¥ CMEXHBIX HayK.

2. KypHai opraHMuecKoi XUMHUH - POCCUMCKUN HAyUHBIN KypHaJI, TyOIMKYIOLIHHA CTaTbu
[0 TEOPETHYECKUM IpoOJeMaM OpraHMYecKON XHMMHUHU, MEXaHMU3MaM peaklUi OpraHMyYeCcKHX
COEMHEHUH, COOTHOIIEHUAM MEXy (PU3NYECKMMHU CBOMCTBAMH, PEAaKIIMOHHON CIIOCOOHOCTBIO U
CTPOCHHMEM, IO HOBBIM DPEAKUHUSIM M METOJAM TIOJYYEHHs] OpPraHUYECKHUX COEIMHEHMU, I10
OCHOBHBIM Ipo0JIeMaM pa3BUTHS BaKHEHIIINX HANpaBlIeHUH OpraHNnYeCcKOro CUHTE3a.

3. XKypnaun oOmield XUMUU — OAWH W3 KPYIMHEHIINX POCCHICKHX HAyYHBIX >KYPHAJIOB,
OTpaKaIOIIMX OCHOBHBIE HANIPABIICHUS Pa3BUTHUS XUMUH, TyOJIMKYIOIIUNA pabOThl, MOCBSIIEHHbIE
aKTyaJIbHBIM OOILIIMM BONPOCAM XHUMHHM W MpoOjIeMaM, BO3HHUKAIOIMIMM Ha CTHIKE pPa3JIMYHBIX
pa3/enoB XUMHUH, a TAK)Ke Ha TPaHUIAX XUMHU M CMEXHBIX C HEll HayK (MeTaJllIoOpraHudecKkue
COCIMHEHMS, DJIEMEHTOOPraHWYECKasl XUMHS, OPraHU4YeCKHe M HEOPraHMYECKHUE KOMILIEKCHI,
MEXaHOXUMHMS, HAHOXUMHUS U T. [1.).

5.3. NHTepHeT-pecypcbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalII/IOHHble CHpaBO'lHI)Ie CUCTEMbI

J1IeKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. OBC «IOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccnonanbHbie 0a3bl JTAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/

g wnE
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6. IloJHOTEKCTOBBIE ApXMBBI BEAYILUX 3alaHBIX HAYYHBIX KYypHAJIOB Ha Poccuiickoi
iatdopme HayuHbIX )xypHatoB HOUKOH http://archive.neicon.ru
7. HaumoHanmpHass »dieKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHON OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. DmnekrponHas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

Pecypchl ¢cB0O0OOIHOTO T0CTYMA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX auccepTarmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. HWudopmanuonnas cucreMa "EquHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbix 00pa3oBarTelibHbIX pecypcos http://school-
collection.edu.ru/ .

1

CoOcTBeHHBIC JIEKTPOHHBIE 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'Y:

1. Cpena moayiapHOTO IuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJIUKalUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HH(HOPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKazaHus JJs1 00y4al0IMXCs 0 0CBOEHUIO THCIMIITHHBI (MOLYJIs1)

VYcenemHoe u3ydeHue AucUUIUIMHBL «TOHKMH oOpraHmdeckuid cuHTE3» TpedyeT OoT
CTYJICHTOB PEryJsipHOTO TIOCEIICHUs JIEKI[UH, a TakKe aKTUBHOW pabOThl Ha MPAKTUUYECKHX
3aHATUAX, BBIIIOJIHEHUS TECTOBBIX MPOBEPOUYHBIX PAOOT, BHIMOJIHEHUS U 3alUTHI JJAOOPAaTOPHBIX
paboT, 03HAKOMJIEHHUS] C OCHOBHOM U JIOMOJHUTEILHON pEKOMEHYEMOM JIUTEPATYPOH.

IIpy NOATOTOBKE K JEKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEH/IyeTCs:

1) mpocMOTpeTh 3amucd TpPEbIIyIIed JEeKIUH M BOCCTAHOBUTH B MaMSTH paHee
W3YYEHHBII MaTepual;

2) 0Gersyio MPOCMOTPETh MAaTEepUaN MPEACTOSIICH JICKIIHMH, C IENbI0 JIYYIIero YCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHbIE (PPArMEHTHI TEMbI MPOILION JICKIHH, €CIN
3TO HEOOXOMMO.

HpI/I KOHCIICKTUPOBAHUU JICKIIMOHHOT'O MaT€purajia CTYACHTaAM HY>XKHO CTPEMUTLCS KpPaTKo,
CXEMaTHYHO, MOCJIEIOBATENbHO M JIOTHYHO (DPUKCHPOBATH OCHOBHBIE TIOJIOKEHHS, BBIBOJIBI,
0000m1eHNsT 1 POPMYIIMPOBKH, HE THITASICh 3aMMCaTh BECh MPEMOJaBaeMblii MaTepHall CIOBO B
CJIOBO.

[Ipyu MOATrOTOBKE K JIaOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHMMaTEIbHO HU3Y4YHTh MAaTEPHAT TPEICTOSIIEH pPabdOThl M COCTaBHUTH IUIAH e€¢
BBITIOJTHEHUS;

2) YACIUTH NOBBIMICHHOC BHUMAHUC SKCIICPUMCHTAJIbHBIM OCO6€HHOCT$IM HpGI[CTOSIIlICfI
paboThl (MCIIOJIb3yeMbIM PEaKTHUBAM M 000PYIO0BaHUIO, & TAK)KE TEXHUKE PaOOTHI C HUMH),
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Breimonasate nmabopatopHyro paboTy HEOOXOAMMO aKKypaTHO W TOCJIENO0BATEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JabopaTOpHOM >KypHane. [lng ychemmHoil 3amuTsl
n1abopaTopHOi paboThl HEOOXOIMMO TIIATENBHO U3YYUTh JIEKIIMOHHBIN U, €CJIM 3TO HEOOXO0AUMO,
JIOTIOJTHUTEIIbHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUIIBHO 3allOJHHUTH
71ab0paTOpHBIN XKypHaN, CAelaB BCE HEOOXOAMMBbIE pacueThl U cHOPMYIUPOBAB BBIBOABI IO
pOJIeNIaHHOM paboTe.

[Ipy MOATrOTOBKE K NPAKTUYECKOMY 3aHATUIO PEKOMEHIYETCS:

1) 03HAKOMUTHCS C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBIICHUTD KPYT BOIIPOCOB, KOTOPHIE
OyIyT 00CYXKIIaThbCs HA 3aHATHU;

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM I10 TEME€ 3aHATHS, a TaKKe O3HAKOMHTBHCS C
pEeKOMeHlyeMOl JuTepaTypod U (Mpu HEOOXOAMMOCTH) JOMOJHUTEIBHBIMU HCTOYHUKAMU
uHpOpPMAaLIMU B BHJIE TIEPHOAMYECKUX U3AaHuil 1 IHTepHEeT-pecypcoB.

[Ipu BBINONHEHUHU MTPAKTUYECKON PabOTHI CTyIEHTaM HEOOXOMMO OTMEUaTh T€ BOIPOCHI
U pa3Jelbl, KOTOPbIE BBI3BIBAIOT Y HUX 3aTPYAHCHUS. C HENbI0 MOCIEIYIOMEH KOHCYIbTAUU Y
npenofaBarens. Kakaplii CTyIeHT MOJMKEH CTPEMHUTHCS aKTHUBHO paboTaTh HA MPAKTHUYECKHUX
3aHATHUSX U YCIEIITHO BBIMOJHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamoctosTenbHas paboTa Hapsay € ayAUTOPHOM MPEACTaBIsSET OJHY M3 BaKHEUIINX
dopMm yuebHOro mporecca. CaMocTosTenbHas paboTa — 3TO IUIAHUpyeMasi paboTa CTYACHTOB,
BBITMIOJIHSAEMAs 0 33/IaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE IMpEmnojaBaTeis, HO 0e3 ero
HerocpeAcTBeHHoro ydactusi. CamocrosiTenbHas paboTa IpenHa3Haue€Ha HE TOJBKO JUIS
OBJIAJICHUS TIPECTABICHHON AUCHUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBLHOW AEATEIIFHOCTH, CMOCOOHOCTH NMPUHHMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HHUKAIOIIME MPOOJIEMbI, HAXOIUTh MpPaBUIIbHBIC
pEIIeHus | T.JI.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WupuBuayanbHble KOHCYJNBTAllMM IO TPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM M OO0yJaromUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne no JUCHUIInHe (MOYTI0)

HaumeHoBaHMe crienmagbHbIX
THOMEILEHU

OCHAIIIEHHOCTD CIIEIAAIHLHBIX
MMOMENIEHNUHN

IlepeueHb TMIEH3MOHHOTO
MPOrPaMMHOTO O00ecTieueHust

Y4aeOHble ayIUTOpHN JUTS
MIPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THUIIA

Mebens: yaeOHast mebernnb
TexHUYECKHE CPEICTBA OOYUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTED

Microsoft Windows;
Microsoft Office

NIPOBEJICHUS J1aOOPATOPHBIX padoT.

Texauueckue CpeacTBa 06y‘{CHI/IHZ

JlaGopatopust opraHMuecKOi XUMHH | TIEPEHOCHOE MYJIbTUMETUNHOE

(ayn. 414C) obopymoBaHue (HOYTOYK,
MIPOEKTOP)
O6opynoBaHue:
CHeIHAIN3APOBAHHAS
nabopatopHass MeOenmb  (CTOJIBI,
CTYNbs, WKAa(bl ISl PEaKTHBOB U
00opynoBaHus, BBITSDKHBIC
mKadbl),  CpeACTBa  MOXKAPHOU

VYuebOHbie ayJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows;
MIPOBECHNUS sanaTud | TexHuueckue cpencrsa oOyuenus: | Microsoft Office
CEeMHHAPCKOTO THUIIA, TPYMIOBBIX U | 9KPaH, MPOEKTOP, KOMIIBIOTEP

WHIMBUIYANBHBIX  KOHCYJIBTAINH,

TEKYILEro KOHTPOJIS u

OPOMEKYTOYHOU aTTeCTAlUH

Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows;

Microsoft Office




0€301acHOCTH M OKa3aHMs NEepBOU

MEIUIIMHCKON MIOMOIIIH,
XUMHUYECKast nocyza u
obopynoBaHue, BECHI

nabopaTopHbIC eKTpOoHHBIE A&D
EK-410i, anexrporumtky — 10 mwrT.,
CYIIWIBHBIM  mKad,  MEIManKu
MEXaHWYECKHE — 8 IIT., MEUIAIKH
marautaele IKA HS 7 — 8 mr.,
pOTanMOHHbIE HCIIAPUTENN — 2 IIT.,
pedpakromerp HNPD-454 B2M,
IpruOOpsI ULt OTIPEAETICHUS
temrieparyps! iasnenus [1TIT — 8
IIT., XUMHYECKHE PEaKTUBBL.

Kypcoas paboTa He npesycMOTpeHa y4eOHbIM TUIAaHOM.

VYuebHble ayIUTOpUU JUIs
KypCOBOTO MIPOEKTHPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX PadoT)

Jdns  camMocTosiTeNnbHOW — pabOThl  OOYdYalOUIMXCS  IPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAaHHBIE CIICIMATM3UPOBAHHONW MeOEIbI0, OCHAIEHHBIE KOMITBIOTEPHOH TEXHHUKOH C
BO3MOXHOCTBIO IIOJKJIOYCHUSA K CCTH ((I/IHTepHeT)) 1 obeclieyeHneM A0CTYyIIa B DJICKTPOHHYIO

nH(OPMaILMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

HanmeHoBaHHE NOMEIICHMI JJ1s
CaMOCTOSATENIbHON pabOTHI
oby4armuxcs

OcHaIleHHOCTh MOMEIIECHUH ISt
CaMOCTOSATENLHOM PaboThI
oby4Jarmuxcs

IlepeueHpb AMIIEH3MOHHOTO
IPOTPaMMHOTO 00ECTICUCHUS

ITomemnienne aasi CaMOCTOATENBHON
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HaygHoii OMOIHOTEKN)

MebGenb: yueOHas Mebeb
Kommnexr  cnenuannsupoBaHHON
Me0OemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MONKIIOYEHHEM K
HHPOPMALUOHHO-
KOMMYHHUKAIIHOHHOM
«HTepHeT» W JOCTyIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNIbHON  OpraHM3alUH,
BeO-KaMepbl, KOMMYHHMKaI[HOHHOE
obopymoBaHue, oOecrneunBaroIee
JOCTYII K  CeTH  WMHTEpHET
(mpoBomHOE COCIIITHEHUE u
0ecrpoBOJIHOE  COEJMHEHHE 10
texnosorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TloMenieHne miIs caMOCTOSITEILHOM
paboThI oOy4Jaronmxcs (ayn.
401C)

Meb6enb: yueOHast MeOenb
Kommiexr  cnenuanu3upoBaHHON
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAallMOHHOHI
«MHTepHeT» W OOCTyNOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3alllH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
o0opynoBaHue, 00CCIICYHBAOIICE
JOCTyI K  CETH  WHTEpHET
(mpoBoHOE coeMHEeHUE u
OecrpoBOTHOE  COCOUHEHHE 10
texnoyorun Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office




