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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

enpto ocBoeHUsT AUCIUIUIMHBI « TOHKHMH OpPraHMYEeCKUN CHHTE3» SIBISCTCS OCBOCHHE
po(heCCHOHANBHBIX 3HAHUA M TIOTy4YeHHe NMPO(EeCCHOHATBHBIX YMEHHI W HAaBBIKOB B O0JACTH
XUMHUYECKOT'O CHHTE3a OPraHMYECKUX BEIIECTB PAa3JIMYHOIO CTPOCHHS.

1.2 3agaun AMCHUILIMHEI

3anaun yyeOHOM AUCHMIUIMHBI « TOHKMII OpraHWYEeCKUN CUHTE3» COCTOAT B H3YYEHHUH
COBPEMEHHBIX METO/0B M IIOJXOJ0B OPraHMYECKOro CHUHTE3a, a Takxke (OopMUpOBaHMU Y
CTYJICHTOB 3HaHUM M YMEHHM, IO3BOJSIOIIMX OCYLIECTBIATH KAK IIPOCTBIE, TaK U CIOKHbBIC
MHOI'OCTaJUIHBIE CHUHTE3bl Pa3JIMYHBIX OPraHUYECKUX COCOUHEHWM, B T. 4. KpPAaCUTENEH,
OMOJIOTHYECKH aKTUBHBIX BELIECTB, (papMaIleBTUYECKHX MPEnapaToB U T.11.

1.3 MecTo AucuunjinHbl (MOAyJisl) B CTPYKTYype 00pa3oBaTeibHOI NPOrpaMMbl

HucuunnuHa «ToHKUH OpraHMYecKHil CHHTE3» OTHOCHTCA K 4YacTH, (OpMUpPYEMOi
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHNH biioka 1 "Iucuurmias! (Mo tynin)" y4eOHOTO I1aHa.
B coorBercTBUU c pabouuM y4ueOHBIM IUJIAHOM IUCIHIUIMHA u3y4yaeTcss Ha 4 kypce. Bun
MIPOMEXKYTOUYHOM aTTECTALUN: YK3aMEH.

N3yuennto nucummuiiHbl « TOHKMI OpPraHMYECKUM CHUHTE3» MPEALIECTBYET H3Yy4YEHUE
mucuurine  «Opranudeckas xumus» U «Crepeoxumus». JlaHHas OUCUMIUIMHA SIBIISETCA
MPEALIECTBYOIIEH ISl AUCHUIUIMHBI « XUMUS FETEPOLUUKINYECKUX COSTUHEHUID.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00Pa30BaTEJbLHOM IPOrPaAMMBbI

N3ydyenne naHHOW y4eOHOW JMCHUIUIMHBI HAmpaBlIeHO Ha (GOPMUPOBAHUE Y
00yyaroIuXxcsl CIeAYIOIUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUC MHAUKATOPA
JOCTHIKCHUA KOMIICTCHIITUN

P€3yJ'ILTaTBI O6y‘IeHI/I$[ 10 TUCHUITTIMHE

IIK-1. CrocoGeH OCyIIeCTBIATh CTAaHAAPTHBIC OINEPAIlMH IO MpeAsaraéMbIM METOIMKaM, HalpaBlICHHBIE Ha
NOJTy4eHHE M MCCIICA0BAHNE PAa3JIMUHbBIX COSIMHEHUH 1 MaTepUalioB

HUIIK-1.1. OcymiecTBisieT CTaHIAPTHBIE ONEpallin
IO TIpeJIaraeéMbIM METOJMKAM, HAlpaBIICHHBIC HA
MONyYCHHE W  HCCIICAOBAHHE  XUMHUYECKUX
COCITUHEHUH pa3NIMYHON MPHUPOIHI U MATepPHaJIOB
Ha UX OCHOBE

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

yMECT OCYHICCTBIIAITL KaK IPOCTBIC, TaK W CJIOXKHBIC
MHOFOCTa,Z[HﬁHBIC CHUHTEC3bl OpPTaHUYCCKUX COGZ[I/IHCHI/Iﬁ
PA3INIHOI0 CTPOCHMS, pa60Ta$1 KakK CaMOCTOATEIIbHO, TaK U
B COCTABC I'pyHIIbl

BJIaaACCT HaBBbIKAMH BBIIIOJHCHUA 0a30BBIX onepaunﬁ I1o
CHUHTEC3Y W BBIJACICHUIO OPTaHUYCCKUX BCUICCTB PA3JINIHOIO
CTPOCHUSL

UIIK-1.2.

Bribupaer ONTUMAJIbHBIE
nabopaTopHbIe METO/IbI MOJIyYEeHUs u
HCCIIEI0OBaHUs XUMUYECKHUX COeIMHEHU

pa3IMYHOM IPUPOBI U MaTEPUAJIOB HA X OCHOBE

3HAeT MEXaHU3MbI 1 OCOOEHHOCTH MPOTEKaHMS BAKHEHIINX
peakLuii, UCIIOIb3YEMbIX B OPraHUYECKOM CUHTE3E

yMeeT  OCYLIECTBIIATh  PETPOCHHTETHYECKMH  aHaIM3
CTPYKTYpPBI OPTaHUYECKUX COCTUHEHUH CII0)KHOTO CTPOCHHUS
1 moaOupaTh Hambosiee yCIeNIHbIe IMyTH CHHTE3a LEeNeBOil
MOJICKYJIBI

BJIAICET HAaBbBIKAMHU PETPOCUHTCTHYCCKOTO aHaliu3a ¢
CUHTCTUYCCKOTO INNITAHUPOBAHUA, a TaKXKE METOJI0JIOTHEH
COBpCMCHHOﬁ OpFaHquCKOﬁ XUMHUU HU  OpPTraHUYCCKOIO
CHHTEC3a

Pe3ynbpTarel 00y4eHMs] TIO AMCUMIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BUJIOB KOHTaKTHOHM U CAMOCTOSTEIbHOM pabOThl 00yUYaIOIIMXCs B COOTBETCTBUHU C YTBEPKIECHHBIM
y4e€OHBIM IJIAaHOM.

WHaukaToppl  TOCTMJKEHUS  KOMIIETEHIIMM  CUMTAIOTCS
JOCTUKEHUH COOTBETCTBYIOUINX UM PE3YJIbTaTOB O0yUEHUSI.

c(OPMHUPOBAHHBIMU  TIPU



2. CTpyKTypa U cofep:KaHHue TUCIHUIITHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT
OOmiast TPyA0EMKOCTh AMCHUILUIMHBI cocTaBisgeT 5 3aueTHbix eaunul] (180 ugacos), ux

acrpeieieHUe 10 BUIaM paboT MpescTaBIeHo B Tabuuie

Buner pabot Bcero ®dopma 00yueHUS
4acoB OYHas
7
ceMecTp
(gackr)
KonTakTHas padoTa, B TOM 4ncJie:
AynuTopHbIe 3aHATHSA (BCero): 102 102
3aHATHs JICKIMOHHOTO THIIA 34 34
71a00paTOPHBIE 3aHATHS 68 68
MIPAKTHICCKHE 3aHATHS
CEMHUHAPCKHUE 3aHATH
HNuasi KOHTaKTHas pagoTa:
Kontpoub camocrostesnsHoil pabotsl (KCP) 6 6
[Tpomexytounas arrecranus (MKP) 0.3 0.3
CamocrosiTeJibHAsi pa00Ta, B TOM YHCJIe: 45 45
OdopmiieHre 1ab0paTOpHBIX paboT 12 12
CaMocTosATeNnbHOE U3yUYeHNE TEOPETHUECKOTO MaTepraia 8 8
CaMocCTosITeNIbHOE PelICHUE 3313 8 8
IMoAroToBKa K TEKyIIEMy KOHTPOIIO 17 17
Kountpoasb:
[MoaroroBka K 9K3aMeHy 26.7 26.7
Oo6mas yac. 180 180
TPYA0EMKOCTh B TOM YN CJIe KOHTAKTHasi padora 108.3 108.3
3a4. el 5 5

2.2 Coneprxxanue QU CHUNTHHBI

Pacnpeznenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBIL.
Pa3zzesbl (TeMbl) TUCHUTUIMHBI, H3ydaeMbie B 7 cemectpe (ouHast popma o0ydeHus)

Konnuectso yacos
Bueayaut
Ne HanmeHnoBanue pazaenos (Tem) AyauTopHas OpHas
Bcero pabora
pabora
J 13 JIP CPC
1. Bgenenue 7 4 - - 3
2 O6pa3VOBaHI/Ie YTIIEPOI-YTIIEPOTHBIX 40 10 ) 20 10
cBsizeil
3. Peakuuu nukinoo0pa3oBaHus 24 6 - 10 8
4 OKHCIHMTENbHO-BOCCTAHOBUTEIILHBIE MPOLIECCHI B OPraHUUECKOM 24 6 i 10 8
CHHTE3e
5. Baenenne u B3auMonpeBpanieHns QyHKIHOHAIbHBIX TPYIIT 38 6 - 22 10
6. 3aluTHBIC TPYIIbI B OPraHUuECKOM CHHTE3e 14 2 - 6 6
HUTOI'O no pasoenram oucyuniurvl 34 68 45
Kontposs camocrositensHo# padots! (KCP) 6 - - - -
IpomesxyTtounas arrecranus (MIKP) 0.3 - - - -
IToaroToBKa K TEKyIEMy KOHTPOJIIO 26.7 | - - - -
OO1mas Tpy10eMKOCTh [0 AUCIUILUINHE 180 - - - -

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansaTHs / cemuHapsl, JIP — nmaGopaTtopHble
saasTus, CPC — camocrositenpHas paboTta CTyieHTa

2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3auaTus JeKIMOHHOr0 THIIA



Ne HaumenoBanue paznena Conepxanme paszena (Teus) ®dopma TeKyIero
(Temsr) KOHTPOJIS
1. |BBemenue Ilenn u 3agauum COBPEMEHHOI0 OPraHUYECKOro CHHTE3a.|YCTHBIA OMpoC
ToHkuil © TsKenbld  opraHuueckuil cuHre3. Hosble
CHHTETHUECKHUE MoX0Abl. CeTeKTUBHOCTh PEaKIIUH.
2. |BBenenwue OOmast cTparerusi cuHTe3a. PeTpocHHTETHUECKMH aHalM3 H|yCTHBIH Ompoc
CHHTETHUYECKOE INIaHUPOBAHHUE.
3. |O6pa3zoBanue yriuepon- |OOpazoBanue oaumHapHbix C-C CBsi3ell ¢ HCIOJIB30BaHUEM |pCIICHUE 3a11a4,
YIIEPOAHBIX CBS3EH METAJTIOOPTaHUYECKUX PEAKTUBOB. KP1, JIP1
4. |OO6pazoBanue yriepon- |Peakunu kpocc-codyeranusi. Peakunu KoHIeHCAMU. AIIETHIICH |pellIeHUe 3a/1a4,
YIJIEPOIHBIX CBsI3eH U ero MPOU3BOJIHBIEC B OPraHUYECKOM CHHTE3€ KP2, JIP2
5. |O6pazoBanue yrinepoa- |OGpasoBanue noiHbIXx C=C cBs3ell Npu MOMOIIM peaklMi [perieHue 3a1ad,
YIJIEPOJHBIX CBsI3EH SNMMUHHUPOBAHUS. KP2
6. |O6pa3oBanue yrinepon- |Peakuuu oneduHUpOBaHMS KApOOHMUIIBHBIX COETUHEHHH. pelieHue 3ajady,
YTIIEPOJTHBIX CBsI3eH KP2
7. |O0pa3oBanue yriuepon- |OOpaszoBanme TpoiHBIX C=C cBszeil. CrocoObl YKOpOUEHUs |pelIeHUE 3a1ad,
YIJIEPOJHBIX CBsI3eH YIJIEPOJHON LIETIH. KP2
8. |Peakuun OOmue mpUHIMIEI TUKI000pa3oBanus. IlepunuKIndecKie H|penieHne 3aaad,
[UKII000pa30BaHHS SIIEKTPOIMKINYECKUE PEaKINH. KP3, KP4
9. |Peakuun Peakuus lnnbca-Anbpaepa U ee NPUMEHEHNE B OPTaHUIECKOM |pEeLICHHUE 3a/1a4,
[UKII000pa30BaHHS CHHTE3E KP3, KP4
10. |Peakmun Mertoasl 00pa30BaHUs MalbIX, CPEIHUX M OOJBIINX IUKJIOB.|pEUICHHUE 33714,
IUKII000pa30BaHHS BayTtpumonekyisipHas IUKIA3AIHSL. KP3, KP4
11. |OxucnurensHo- Peaknum  OKWCIIEHHMS ~ HETPENENbHBIX  YIJICBOAOPOJOB: |pEUICHHUE 33724,
BOCCTaHOBHTEIIbHBIC SMOKCHINPOBAHKE, AWUTUAPOKCIIMPOBAaHHUE, OKuciuTenabHoe| KP5
IIPOIIECCH] B pacierieHue.
OpraHUYECKOM CHHTE3e
12. |OkucnurensHo- Peakiuy  OKHMCIEHHS CHUPTOB COEIMHEHHSAMM  XpOMa.|pelleHHe 3ajad,
BOCCTaHOBUTEJIbHbBIE OxucrieHue CHOUPTOB C  HCIOJB30BaHHEM  peakTuBoB, KPS, JIP2
IIPOIIECCH] B cogepxanmx B cBoéM cocraBe JMCO. Oxkucienue
OpraHNYECKOM CHHTE3€ |KapOOHMJIBHBIX COCIMHEHHUI.
13. |OxucnurensHo- Peakunm BOCCTaHOBICHHMS: KaTaJUTHYECKOE THIPUPOBAHUE, pELICHHUE 33/1a4,
BOCCTaHOBHTEIIbHBIC BOCCTaHOBJICHHUE KOMIUTEKCHBIMHA THIpUAAMH u|KPS
TIPOLIECCHI B OpPraHN4YeCKUMH peareHTaMu.
OpraHUYecKOM CHHTE3e
14. |BBenenue u BBenenne (yHKIMOHAJNBHBIX TPYNI B ajlKaHBl, AalKCHBI,|pelICHHUE 33/1a4,
B3aUMOIIPEBPAICHUS QJIKWHBI, B apOMaTHYECKHe U reTepolukiIndeckue coenunenus. |JIP3, KPS
(YHKIMOHAIBHBIX TPYHIT
15. |BBenenue u Bzanmonpepamenns GyHKIIMOHAIBHBIX TPYIIIL: IPEBPAILEHHS |pEeLICHUE 3a/1a4,
B3aUMOIIPEBPALLECHUS raJIOTeHNIPON3BOIHBIX, CITUPTOB, HUTPOCOeANHEHUH, amuHoB  |JIP3, KPS
(YHKIMOHAIBHBIX TPYIII
16. |BBenenue u BsanmonpeBparieHns GpyHKIIMOHAIBHBIX TPYII: IPEBPALCHNS |peIIeH e 3a1ad,
B3aUMOIIPEBPALLECHUS COCIMHEHHH, cofepKanx KapOoHmIbHEIe U kKapOokcuibHbIe |JIP3, KPS
(YHKIMOHAJIBHBIX TPYIII [TPYIIIHL.
17. |3ammTHBIE TPYNIIHI B 3amuTHBIE TPYNIBI B OpraHmdeckoM cuHTe3e. CrocoOsI|pemeHue 3agad
OpraHWYEeCKOM CHHTE3€ |3aIIWTHl THAPOKCHIBHBIX, KapOOHUIIBHBIX, KAPOOKCHIBHBIX U
AMHUHOTPYIIIL.

JlabopaTopHbie padoThl)

2.3.2 3aHATHA CEMUHAPCKOIO TUMNA (MPAKTHYeCKUe / ceMHUHAPCKUe 3aHATHS/

e HaumenoBanue paznena TemaTiKa sansTHil/paGoT dopma TeKy1ero
(Temsr) KOHTPOJISA
1. |O6pa3oBanue yriaepoa- |CHHTE3 HUKIOTEKCUIOEH30Ia. JIP1
YIJIEPOJHBIX CBsI3ed Yacts 1. [leruapararsi TUKIOTSKCAHOTIA.
2. |O6pa3oBanue yriepoa- |CHHTE3 HMHUKIOTSKCHIOCH30Ia. JIP1
YIIEpOJHBbIX CBsA3eH Yacrts 2. TlosryueHue 11e1€BOro NpoaAyKTa.
3. |O6pazoBanue yriepona- |CHHTE3 HUKIOT€KCHIIOEH3071a. JIP1
YIJIEPOJIHBIX CBsI3el Yacts 3. M neHTHOUKAIHS [IEIIEBOTO MPOAYKTA.




4. |O6pa3oBanue yriepona- |Pemenue 3anau no reme «MeTauioopraHMuecKHe pearcHThl B|pelieHue 3a/ad,
YIJIEpPOJHBIX CBsA3eH OpraHUuYeCKOM CUHTE3E. KP1
5. |O6pazoBanue yriepon- |Pemenne 3amau  no Teme «CHHTETHYECKHE  METObI|peIleHUE 3aj1ad,
YIJIEPOHBIX CBSI3eH 00pa3oBaHusl OJUHAPHBIX YIJICPOI-YIICPOMHBIX CBsizei». KP1
TecroBast pabora Nel.
6. |OOpazoBanue yriepona- |Pemenne 3amau  no Teme «CHHTETHYECKHE  METObI|peIleHUe 3aj1ad,
YIJIEPOJIHBIX CBsI3er 00pa3oBaHys ABOMHBIX YINIEPOJI-YIIEPOJHBIX CBSI3EH». KP2
7. |OOpazoBanue yriepon- |Pemenne 3amau  no TeMe «CHHTETHYECKHE METOIbI|pellIeHUe 3ajad,
YIJIEPOHBIX CBSI3eH o0pa3oBaHMs  TPOMHBIX  YIJIEPOA-YIIIEPOIHBIX  CBs3ei». KP2
TecTtoBas padbora Ne2.
8. |OxucnurensHO- Cunre3 6uc(4-MeTOKCHOSH3MITUACH )alleTOHA. JIP2
BOCCTaHOBUTEJbHbIE Yacrts 1. [Tomydenue ameroHa u3 mpomnaHoia-2.
MIPOIIECCHI B
OpPTaHHYECKOM CHHTE3€
9. |O6pazoBanue yriepoa- |CuHTe3 Onc(4-METOKCHOCH3MIIHICH )alleTOHA. JIP2
YIJIEPOAHBIX CBA3EH Yacte 2. KoHnercanus aieToHa ¢ #-MeTOKCHOEH3aIbIETHIOM.
10. |Peaknuu Pewenne 3amau  no Teme  «llepunukinyeckue — M|pelleHHe 3a1ad,
IUKI000pa30BaHHS SJIEKTPOIUKINICCKAC PEAKIIHI. KP3
11. |Peakmmn Pemenne 3amau mo TemMe «CHHTETHYECKHE METOJBI|peIIeHHe 3aad,
LIMKII000pa30BaHus o0OpazoBaHus MaJbIX ITUKIOBY. TectoBas pabota Ne3. KP3
12. |Peakiuu Pemenne 3amau 1o TemMe «CHHTETHYECKHE METOJbI|pELICHUE 33/1a4,
UKII000pa30BaHus o0pa3zoBaHUsl CpEeNHUX IHMKJIOB U MakpoIukioB». TecroBas| KP4
pabota N4,
13. |Bencnue u CuHTe3 n-HUTPOAHMWINHOBOTO KpacHoro. Yacts 1. Hurposanue|JIP3
B3aUMOIIPEBPAIICHUS alleTaHWINAA.
(YHKIIMOHAJIBHBIX TPYII
14. |Brenenue u CuHTe3 n-HUTPOAHWIMHOBOTO KpacHoro. Yacts 2. 'maponus n-|JIP3
B3aMMOTIPEBPAIICHUSL HUTPOALICTAHWIHIA.
(hYHKIMOHATBHBIX TPYIII
15. |BBencuue n CuHTe3 n-HuTpoaHWIMHOBOro KpacHoro. Yacte 3. Ilomyuenue|JIP3
B3aMMOTIPEBPAIICHUS L[EJIEBOTO MIPOIYKTA.
(hYHKIMOHATBHBIX TPYIII
16. |OxucmutensHO- Pemenue 3amau mo teme « OKUCTUTETHHO-BOCCTAHOBUTEIBHEIC | pEIIeHIE 3a/ad,
BOCCTaHOBUTEIILHBIE MIPOIIECCHD». KP5
MPOIIECCHI B
OpPraHUYeCKOM CHHTE3E.
17. |3ammTHbIE TPYIIIHI B Pemenue 3a1a4 o Teme «3alUTHBIE TPYIILI B OPTAHUYECKOM |pellieHHne 3a/1a4,
OpraHNYeCcKOM CHHTe3e |cuHTe3e». TectoBas pabota Nes. KP5

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

2.3.3 IlpumepHasi TeMaTMKa KypcOBbIX padoT
KypcoBas paboTa He nmpeycMOTpeHa yueOHbIM IIJIaHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOTO ODecTIeYeHHUsI IJIsi CAMOCTOSITEIbHOI PaGoThI
00yJaIINXCS MO ANUCIHUIITAHE

Bug CPC

[Tepedens yueOHO-METOIUIECKOTO 00ECTICUSHHS TUCITUTUINHBI IT0
BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI

pabort

Odopmnenne 1a00paTOPHBIX

CuHHTEe3 OpraHMYeCKUX COCMHEHUH : ydeOHO-MeToanueckoe mocobue / B. B.

Homenko, A. B. becrianos, /1. 1O. JIykuna ; MUHHCTEPCTBO HAYKH M BBICIIETO
obOpazoBanms Poccwmiickoit ®eneparmun, KyOaHCKuii rocymapcTBEHHBIH
yauBepcurer. - KpacHomap: KyOaHCKHMI TOCyIapCTBEHHBIH YHHBEPCHTET,
2020. - 171 c.: ua. - bubmmorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TekcT: HenocpeICTBEHHBIH.

CamocTosTensHoe H3y4YCHUC
TEOPETUYCCKOI'0 MaTcpuaia

Opranunyeckast XuMus : yaeOHo-MeToqudeckoe nocodbue / A. B. becnanos, B.
B. Jouenko, J. 1O. Jlykuna, B. JI. CtpenkoB ; MHHUCTEPCTBO HayKu U
BBICILIETO o0pazoBaHUs Poccuiickoit Ddenepanum, KyG6anckwuii
rOCyAapcTBeHHBIH yHUBepcuTeT. - KpacHonap: KybaHckuil rocyiapcTBeHHBIH
yauBepcuteT, 2019. - 156 c.: mi1. - ABT. yKa3zaHsl Ha 00OpOTE€ THT. J. -




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

HENOCPEICTBEHHBIH.
3 | CamocrositenbHOe perieHne |Opranndeckas XuMusi: cOopHuk 3az1a4d / A. B. becnanos, B. JI. Crpenkos; M-
3a1a4 BO oOpazoBanusi u Hayku Poc. ®Penepaumm, KyOanckuii roc. yH-T. -

Kpacnogap: [Ky6anckuii rocynapctBenssiii yausepeurert], 2017. - 69 c.: . -
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Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYaroIIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTAMHU 3/10poBbst (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jist 11 ¢ HapYIICHUSIME 3PEHUS:

— B MieyaTHOM (popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaits.

Jjig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTaTEIbHOTO amapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. OOpas3oBaTeJbHbIC TEXHOJIOIMH, NPHMEHsSieMbl¢ NPH OCBOCHHH JHCHHUIIINHBI
(Mmonmy.Jist)

B Xozme wu3ydYeHHMs JUCLUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJIOTMM: JIeKIMH, J1a0OpaTOpHBIE 3aHITHs, CaMOCTOSTENbHas padboTa
CTYJIEHTOB.

KoMmeTeHTHOCTHBIA MOAXO0J B paMKax MpenojaBaHusi JUCIHMIUIMHBL pealn3yercss B
UCIIOJIb30BaHUH HHTEPAKTHBHBIX TEXHOJIOTHI M aKTUBHBIX METO/I0B (IpoOIeMHas IEKIUs, padoTa
B MaJIbIX IpyIIax) B COYETaHUM C BHEAYIUTOPHOMN pabOTOM.

NHbpopMalMOHHbIE  TEXHOJOTMM, TpPHUMEHSEMble TpPH HU3YyYEHUH JAUCHUIUIUHBL:
UCIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HMH(QOPMAIMOHHO-
TEJIEKOMMYHUKAIIUOHHOMN ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSAEMBbIE TPU U3YUEHUN JUCIUILINHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHU3alysd
KOHCYJIbTAIMil C MCIOJIb30BAaHNUEM 3JIEKTPOHHOMN MOYTHI.

4. OueHo4yHbIe CpeACTBAa UIS  TeKYUIEro KOHTPOJIS  YCNeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

OreHOuHBIE CpelcTBA MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUIN 00y4arouMxcs, OCBOMBLIMX MPOrpaMMy Y4YeOHOW AMCUMIUINHBI «ToHKuUl
Op2aHUYEeCKUL CUHMESN.

OneHoYHBIE CPEACTBA BKIIIOUYAET KOHTPOJIBHBIE MATEPUAIbl ISl MPOBEACHUS TEKYIIero
KOHTPOJIs B hopMe 3aaHui JII CAMOCTOSITETILHOTO PEeIIeHH s, 33/1a4 JJIs1 pEILICHHsI B ay AUTOPHH,
KOHTPOJIBHBIX pa0OT, KOHTPOJIbHBIX BOMPOCOB K JJAOOpPaTOpHBIM paboTam, U MPOMeKYTOYHOI
aTTecTanuu B (hopMe BOIIPOCOB U 33/1a4 K IK3aMEHY.



CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYIIeil U MPOMEKYTOYHOM aTTeCTAlMI

n/n

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

Pe3ynbraTel 00y4yeHus
(B cooTBeTcTBUU C II. 1.4)

HanmeHoBaHue OIIGHOYHOTO CpCACTBa

Texkyluii KOHTPOJIb

IIpomexyTouHnas
arTecTanus

HIIK-1.1. OcymecTBuser
CTaHJapTHBIE  OIEpanuu
10 [IpeAIaracéMbIM
MCTOIUKAM,
HalpaBJICHHBIE Ha
MOJIy4Y€HUE "
HCCJIEIOBaHHUE
XUMHYECKUX COEIUHECHUMN
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
ayTUTOPUHU

Bompoc Ha
SK3aMeHe

yMEeT OCYIIECTBITh Kak
MPOCTHIE, TaK M CIIOKHBIC
MHOTOCTaINHHBIC CHHTE3BI
OpTraHUYECKUX
COCIMHEHUI  PA3JIMYHOTO
CTpoeHHs, paboTas Kak
CaMOCTOSITENIbHO, TaK U B
COCTaBe I'PYNIILI

JlaboparopHas paboTa

BIazeeT HaBBIKAMU
BBITTOJTHCHH 6a30131,1x
omnepauuil IO CHHTE3y H
BBIJICTICHNIO OPTaHUYECKUX
BEIIECTB pas3INIHOTO
CTPOCHUS

JlaboparopHnas pabota

HNIIK-1.2.
OIITUMAJIbHBIC
nabopaTopHbIE  METOJbI
TMOJIyUYCHUA u
UCCIIeIOBaHUS
XUMHYECKUX COCTUHEHHIN
pa3UYHON MPUPOABI U
MaTepualioB Ha UX OCHOBE

Bri6upaer

3HAET MeXaHU3MBI u
0COOCHHOCTH TPOTEKaHUS
Ba)KHEHIIINX peakuui,
HCTIOB3YEMBIX B
OpraHNYeCKOM CHHTE3e

KonrponsHas padota

Bormpoc Ha
9K3aMEHE

yMeer OCYILIECTBIIATH
PETPOCUHTETUUECKUI
aHaIn3 CTPYKTYPbI
OPraHUYECKUX
COCIUHEHUI CJI0KHOTO
CTpPOGHUS W TOAOUpAThH
HanOoIlee yCIenTHbIe MyTH
CUHTE3a () (S:10)
MOJIEKYJIBI

KonrponbHas pabora;
3amaun A7 pereHus B
ayIUTOPHH;

3anaHus s
CaMOCTOSITENILHOTO PEIICHHs

Bonpoc Ha
JK3aMEHE;
DK3aMeHaIlMOHHAs
3a7a4a

BIIAZICET HaBbIKaMHU
PETPOCUHTETUYECKOTO
aHaJIM3a U CHHTETUYECKOTrO
IUIAaHUPOBAHUS, a TaKke
METOA0JIOTHEN
COBPEMEHHOI
OpraHn4yecKol XHUMHH U
OpraHuYyecKoro CHHTe3a

Konrponbhas pabora;
3aauu 115 peLieHusl B
ayJUTOPHUH;

Saganus ais
CaMOCTOSTEIILHOTO PEIICHUS

Bormpoc Ha
9K3aMeHe;
OK3aMeHaIMOHHAs
3ajaya

TunoBble KOHTPOJIbHbIE 3aJAHUS WU MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE 1JIs1 OLEHKH
3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapaKTePU3yOIIHNX 3TANbI
¢GopmMupoBaHusl KOMIIETEHIIMI B MIpollecce 0CBOEHHUS 00Pa30BaTeILHON NPOrPaMMbl

3aoanusa 014 camocmosamenbHo2o 6blNOAHEHUA

1. 'epmanckue xumuku A. Jlrotpunrxays (1937) u I'. unn (1967) nomyuninu coequHeHNE
G HeoOBIYHOH CTPYKTYPHI 10 CIEAYIONIEH cxeme:
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1) [Tpusenute crpykTypHbie hopmynsl A—G.
2) B yem 3akitogyaercs HeOOBIYHOCTH CTPYKTYphl G?

3) Kakue emie BUIb XMMHYECKHX COCIMHEHHH C aHaJOTUYHBIM THUIIOM CBsi3ell Bam
u3BecTHbI? [IpuBenute npumMepsl U, €CIM 3HaeTe, UX Ha3BaHUS.

2. Buramun Bi1, umeromuii cienyroiiee CTpoeHHe:
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MOJTy4aloT COBMECTHBIM HArpeBaHHEM MUPUMHIWHOBOTO MPOU3BOJHOTO X COCTaBa
CsHoN3Cl, w TtmazompHOro mpomsBogHoro Y coctaBa CeHoONS. Coemmnenme X
MpeBapUTENHHO MOTYYa0T U3 aKPUIOHUTPHIIA TIO CXEME:
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COC,Z[I/IHGHI/IC Y MMOJIy4aroT, UCXOAA U3 CUJIbBAHA, CJICAYIOIIUM CII0COOOM:
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1) Harmummre crpykrypusie popmynst A, B, C, D, E, F, Xu Y.
2) OObsicHUTE, TIOYEMY B MHOTOCTaJIMMHBIX CHUHTE3aX JIydllle CHavyasa MOJy4YUTh HECKOIBKO
(parMeHTOB I1€JIEBOT0 BELIECTBA IO KOPOTKUM IIETIOYKAM MpEeBpallleHHH, MOcie 4Yero
COEIMHUTH 3TU ()parMeHThl Ha TOCIEAHUX CTATUAX.



3. ®ponrtanun (67,58% yrnepona, 9,92% Bomopona, 22,50% kucnopona, Mr=142,22) -
(beppOMOH 3armagHOr0 COCHOBOTO XyKa. OH mpencTaBisier co00i KeTainb, KOTOPHIA MOXKET
OBITH MOJTYYEH MHOTOCTAIMHHBIM CUHTE30M, UCXOS U3 HATPUUIUITUIMATIOHATA U 3-XJIOp-
2-meTwmi-1-niporiena. [Ipu peakiuu ATHX BEIIESCTB HA MEPBOM CTaUU 00pa3yeTcs BEUIECTBO
A, KOTOpOE Jajiee TUAPOIU3YETCS KOHIIEHTPUPOBAHHBIM PACTBOPOM THJAPOKCUAA KalHs U
3aTeM JeKapOOKCHIIMPYETCs pu 00pabOTKe ropsyeil yKCyCHOW KHUCIOTOW ¢ 00pa3oBaHUEM
B. BemectBo B crocobno pearmpoBath kak ¢ BojgHbIM pactBopoM NaHCOs, tak u ¢
XOJOAHBIM BOIHBIM pacTBopoM KMNO4 ¢ 00pa3oBannemM KopuyHeBoi okpacku. Bemectso B
non geiictBuem  LiAIHs  npespamaercss B C(CsH120). OOpabarsiBas C  mapa-
TOJIYOJICYTH(DOHIIXJIOPUIOM B MIUPHIIMHE, a 3aTeM nuanugoMm Hatpus B IMCO monydaroT
BemectBO J (C7H11N). Peaknus BemectBa /[ ¢ METHIIMAarHUMHOIUIAOM C TOCICAYIOIIUM
THJIPOJIM30M MPHUBOJMT K oOpa3oBanuio BemectBa E (CgH140). Bemectso E B UK-criektpe
umeeT mnonocy npu 1700 v, OnokcuaupoBaHue BemecTBa E HaaOeH30MHOM KUCIOTON
npuBoaUT K oOpasoBanuto BemectBa F(CgH1402), koTopoe mpu 0O6paboTke pa3baBieHHON
KHUCIIOTOM BHYTPHUMOJIEKYJISIPHO TpeBpaiiaeTcs B Kerainb - OpOHTAIWH - BemecTBo 6.
Hanumnre ypaBHeHus peakuuii.

4. Cpenu "ciayuallHbIX" OTKPBITHM YMCIUTCS CHHTE3 BElIeCcTBa X, KOTOPBIM OCYIIECTBIII B
1872 romy momomoit pycckuit amurpant ®dansbepr (maboparopus B bantumope, CIIA).
OpHaxnpl OH MPHUCTYNHJI K 00€dy, HE BBIMBIB PYKH TOCiE paboOThl B JabopaTopuu U
OoOHapy»X Ul Clagkuii BKyc Bo pTy. Cpeau MpOMeKyTOYHBIX MPOIYKTOB CHHTE3a 0Ka3aloCh
TO camoe coeuHeHue, kotopoe B 500 pa3 Oonee ciankoe, 4eM caxap, IPUMEHsEMOE HbIHE B
KauyecTBe 3aMEHUTENs caxapa. B cTapoil pykonucu, mpox>KeHHON KUCIOTaMH, COXPaHWINUCh
HEKOTOpPBIE 3aMETKH, ITO3BOJISIONINE BOCCTAHOBUTH X0/ CUHTE3A.
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Jlist coenuHEeHUS A TIpUBE/IeH JIeMeHTHBIH cocTaB (on — 0,86%; ws — 27,47%; wci — 30,47%;
®o — 41,20%;). B mpomaxy noctymnaer 3-X BOJHBIN KPUCTAUIOTUAPAT HATpUEBOM comu X.
Omnpenenure GopMyiTy TOBApHOTO MPOTYKTa U HA30BUTE BEIIECTBO X.

5. BemecTBo A sSIBISIETCSI IPOIYKTOM KOKCOXMMHYECKOM repepadoTku yris. [Ipu o6paboTke
ero CHCIs B npucyrctBun AICI3 nosiBisieTcst sspko-opaHxeBoe okpainBanue. 13 Bemiectna
A MO>XHO CHHTE3HPOBATh COCTUHEHNE X, SBIISIONIECECS BAXKHBIM BEIIIECTBOM POCTa OAKTEPHIA
U BemecTBo Y, olsagaromiee aHTUMUKPOOHOH akTuBHOCTBIO. CoenuHeHHe 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) mo ctpykrype nomobHo I, Berymaer Bo B3aumoeiicteue ¢ HCI u
NaOH. YcranoBuTe XMMHYECKYIO PUPOLY Beex BemiecTB. [Ipemioxkure cxemy cuHTe3a X.
OOBsACHUTE CYITHOCTh aHTUMHKPOOHOTO JeiicTBUs Y.

6. Jlana cxema npeBpaiieHus Bemiectsa A B H:
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1) Hanumure crpykrypHble Gopmydsl BemectB A—H u Ha3oBUTE UX, €CIIM U3BECTHO. UTO

yrieBogopoa A couepxut 92,31% yraepona.

2) Kakue U3 yka3zaHHBIX BEILIECTB UMEIOT aCUMMETpUUYECKUe aToMbl yriepoga? Hamummre

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

3) IlposBnser nmu BemectBo H, moirydeHHOE B pe3yibTaTe 3TOTO CUHTE3a, ONTHYECKYIO

AKTUBHOCTb?

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

UCIIOJIb3YETCs U KaK OH Ha3bIBAaeTCs?

5) BzaumoneiictBue Bemects XK u JI mpuBoauT Kk 06pa3zoBaHUIo IBYX NpoaykToB. Kakoii u3

HUX 00pa3zyeTcs MPeUuMyLECTBEHHO?

+K

7. Cunres yraeBojaopoaa X(Cz7Hg) MOXHO IpOBECTH CIEAYIOIUM 00pPa3oM:

Ca0, T H.0 NaCIO, 0°C M "0, HY
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Omnpenenure ctpoenue Bemects A—M u X. Hanumure ypaBHeHns peakiuil.

8. Ocy1iecTBUTE NPEBPAILCHUE:
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 MIOMOIIH MTOCTIEA0BATEIIbHOCTH PEAKITHN:
Ho HNO? H.O CICH2COCI CHsNH:?
O-HUTPOYCHOA—p... —p ... > A » b »B—»
Pt HCI T*c PCl3 1 3kB.
/CH—CQ
HO——C/ \/C—(IZH—CHZ—NH—CH3

— c=ch OH
/
HO
Ha3oBute npomexytounsie coequnenus A, b u B.



10. IlpuBeauTte CTpyKTypbl IPOAYKTOB CIEAYIOINX IPEBPAILCHUN:

(C:H),C(OH) — CH(OH)C.H, — 650'

?

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

Meiiepa-11lycrepa)

11. Kakue cramuu HEOOXOAMMBI, 9TOOBI OCYIIECTBUTH PEBPAIICHUS
0
HC=CH—>» Q . HC=CH—» [ j
O

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

13. IlpeBpaTute N-TOTYUIOBBIN albJIETH] B M-KapOOKCHOECH3aIbICTHI.

14. BewectBo cocraBa CsH120 npu okuciennu nepmanranaroM kanus (HY) naer kucnory u
coequnenue C3HgO, KoTOpOE MPUCOCTUHSACT CHHUIBHYIO KUCIOTY U HE JaeT OKpPAITHBAHUS
NpU JACUCTBUHM (DYKCUHCEPHHUCTOW KUCIOTHI. [IpOJyKT Aeruaparaniu UCXOJIHOTO BEIIeCTBA
IIpY OKUCIICHUHW TEepMaHraHaToOM Kajus oOpasyer coemuHeHue cocrtaBa CsHi202, koTopoe
Yyepe3 CTa/IMI0 TMHAKOJIMHOBOM MEePEerpyIIMPOBKH MPEBpaIacTcs B 2,2 - TMMETHIIPOTIaHANb.
YCTaHOBHUTE CTPOSHUE HMCXOJHOTO BEIECTBA, HAMWIIUTE YPABHCHHS PEAKIHUNA U YKKUTE
yclioBus ux nporekanus. CoeIMHEHNs HA30BUTE MO CUCTEMAaTUYECKOM HOMEHKIIATypeE.

15. icxons 3 6eH30:1a, OCYIIECTBIISIOT CEPHIO peaklLnii, B KOTOPOH B KaX 101 ocieaytone
UCTIONB3YETCS] COSMHEHNUE, TIOTYYCHHOE B MPEIBIYIICH CTaINH, U CICAYIONINE PEaKTHBBI:
opom (AlBr3), 3atem maruuit (cyxoit 3¢up); okuch dTieHa, 3areM H20; TpexOpoMHCTbIii
dochop; MOHOHATPHEBOE MPOU3BOAHOE MAJIOHOBOTO 3(pHpa; MoTaI, 3aTeM cepHasi KHCIIOTa;
xnopucteiii Tnonun, 3ateM AlCIl3. Koneunoe coenunenne A umeer gopmyny CioHi100 u
umeeT B MK-criekTpe XapakTepucTHUeCcKyIo monocy mornomenus npu 1708 em™t. Cocrasbte
HOCJIEI0BATENBHOCTD PEAKLIUH, TPUBOASILYIO K COEJUHEHUIO A U 1aliTe ’TOMY COEMHEHUIO
Ha3BaHUE 110 CUCTEMAaTHIECKON HOMEHKIIATYpe.

16. TIpoayKT, OMyYeHHBIA MPU KOHIACHCAIIMH IHUKJIONEHTaaneH-1,3-01a-5 ¢ aneTuineHom,
comepxur B MK-crexTpe MHTeHCHBHYI0 monocy okono 3600 cm?, a cmekrp ITMP
MOKA3bIBAET, YTO OH COJAEPKUT 4 MPOTOHA, PE30HAHCHBINA CUTHAJI KOTOPBIX JIEXKUT B 00JIaCTH
okoJ10 5,4 Mm.a. Kpome Toro, npu kataiuTHYECKOM T'MAPUPOBAHUN TPOUCXOAUT MOTIIOIEHUE
2 mone#t Bogopoa Ha 1 Mmosb BemecTBa. [IpoaykT ruapupoBanus npu o6padoTke XpOMOBBIM
aHTUAPUAOM 0Opa3zyer BeecTBo, nMetomiee B MK-cniekrpe nateHcuBHyto nosocy npu 1700
cm?! a B cektpe [IMP 06HApYyXHBAIOTCA TONBKO 2 TPYHITBI HPOTOHOB C OTHOCHTENHHOM
MHTEHCUBHOCTBIO 4:1. Hamummmre mnocnenoBaTenpbHOCTh OCYIIECTBICHHBIX pEakUud |
UACHTU(PUIUPYHTE BCE TPOAYKTHI.

17. Ilpu cBsi3piBaHMM Bcero Opoma, coneprkallerocs B cMecu uzomepoB A maccoit 2,02 r.
obpa3zoBasiock 3,74 T 6pomuaa cepedbpa. OOpabOTKa TaKOTO K€ KOJIUYECTBA A CIIUPTOBBIM
pPacTBOPOM ILEJIOYU MPHUBENO K BbIAEICHUIO 225 M (H.y.) MHAMBUAYAIbHOIO TNPOIYKTa
peakuuu thna b. B onpeneneHHbIx ycnoBusx raz b MokeT ObITh IpeBpalleH B KUAKYIO U
0OBIYHOI TeMIepaType CMeCh H30MepOB B ¢ TakuM e KOJIM4eCTBEHHBIM COCTaBOM, YTO U b.
BpomupoBanue 0oIHOrO M3 M30MEPOB, COAEpXKAILIMXCSI B cMecH B Ha cBETy NpUBOAUT K



00pa3oBaHMIO €MHCTBEHHOTO MOHOOPOMIIPOU3BOAHOTO. OKHUCICHHE JII000TO U3 M30MEPOB
B pactBopom KMnOs4 mpuBoaut Kk oOpa3oBaHHIO M30MepoB I, 1r. KOTOpBIX crocoOeH
npopearuposats ¢ 14,25 mu I H Bognoro pactBopa NaOH. Kakoe cTpoenne nMeroT BeliecTBa
A—I"? Kakoil u3 130MepOB HE MOT COJIep>KaThbcs B cMecu A?

18. B mnpoMbIIUIEHHOCTH JUIsl TMOJYYEHHMs] OPraHWYEeCKOro CTEKJIa HCIOJIb3YIOT
metunamerakpwiaT. Hanumunre 8 ypaBHEHHMH XUMHYECKUX PEAKIMH, AOCTATOYHO IOJHO
XAPAKTCPUIYIOIIHUX XUMHUYCCKUC CBOMCTBA TOT'0 COCIUHCHU. Ykaxure YCJ10BUA, B KOTOPBIX
npoxoadar 3Ty peakuuu. [Ipemnoxure u 060CHYHTE cXeMy CHHTE3a METUJIMETaKpujiaTa Ha
0a3e MpoaYyKTOB NepepaboTKH HEPTH U HEOPTAHNYECKHUX BEIIECTB.

19. Kakoe coeauHeHHE HAI0 B3SATh IS KOHACHCALMM C OCH3aIbACTHIOM, YTOOBI B
pe3yJsibTaTe MOCACAYIONIMX MPEBPAICHHH MOJYYHTh |-(heHMI-2-aMUHO-TIporTannoi-1,3 -
POMEXYTOUHBIA POAYKT CHHTE3a aHTUOMOTHKA XJIOPOMUIIETHHA?

20. Meaununackuit npenapar s¢enpun CeHsCH(OH)}—CH(NHCH3)CH3 ucnone3yercs kak
COCY/IOCYXKHMBAIOIICe W OPOHXOpACIHIUPSIOIIee CPeacTBO. [IpeioKuTe METOUKY CHHTE3a
9TOrO Tpemnapara u3 OeH30I1a, IPOollaHa ¥ HEOPTaHUYECKUX PEAreHTOB.

21. U3 aneruneHa u Apyrux HEOOXOIUMBIX PEareéHTOB MONyduTe 2-MeTHIOyTaaueH-1,3.
Hamumure ctpykTypHyto (Gopmyily €ro aajaykra ¢ MaJ€HMHOBBIM aHTHUAPHUAOM (OTpa3uB
IIPOCTPAHCTBEHHOE CTPOCHUE).

22. Vcxons u3 OyTanueHa, aleTuieHa u GopMaibaeriia mojirydnre AueH [A]
COOCH 5

CH CH
H (|:|/ 2 (|:/ 2\|(|:H
HC C CH
\CH;A\CH;
COOCH 4 [A]

23. U3 n-puxiopOeH3o0iia U Jpyrux HE0OX0AUMBIX peareHTOB MOoJIy4YuTe coearnHenue [b]
O, N cl
HyC—0 O—CHj

Br [}3]
24. Ilpennoxure croco0 cuHTe3a TpuokcasuHa [B] (Mop(bomxm TrajaoBOM KHUCJIOTHI,

TPaHKBUJIM3AaTOpP) MCXONs U3 TIBasgkoja (2-MeTokcu(eHoa), MopdoiauHa U JIpYyrux
HEOOXO/IUMBIX pPEareHTOB:

H3C\
o
‘c—cCcH O CH,~CH,
7 N\ | / \
HyC—0—C cC—C—N o
_/ \
_C==CH CH,~CH,
0
H5C [B]

25. Hcxoas u3 HUKIOreKceHa U APyrux HCO6XO,Z[I/IMBIX PCarcHTOB NOJYIUTEC COCAUHCHUC [C]



\

CH, [C]

26. Ucxons u3 dypana u aneruiaeHa noayunre 2,5-6uc(2-pypun)-tuoden [ ]

L L]

o S (@]

27. Ucxons u3 Pypana, anietuiieHa, popMaibaeruaa u OyraaueHa- 1,3 momydure coeTuHeHUE
[E]

Owcooc
/CH\‘ _CH,
NoT
H,C c CH
’ Ned | e, ’
COOCH 5 [E]
28. Pacmu¢pyiite 1enouky npeBparieHuii:
O
| 1) CH,Zi/A33
2) H,0"; 0°C
P,0g; t 1) O4 KOH p-p, t
A >~ b ~ B > C,,H,.O

2) Zn/CH,COOH

29. U3 aunermneHa, MeTWIOpOMUIAa M JPYTUX HEOOXOAWMBIX PEareHTOB IOJYy4YUTE
coenunenue [K]
o /C C\ o
H H [K]

30. 3amax MHOTHX MPUPOIHBIX MPOAYKTOB OOYCIOBJIEH Halu4yueMm (EHOIOB M UX
MPOM3BOMHBIX. Hamummre peaknuu WX CHHTE3a, MUCXOAS U3 JII0OOTO MOHO3aMEIIEHHOTO
MIPOU3BOTHOTO OEH30IA:

HO O—CH;,3 HO
©/OCH3 © @/OCH?’
H,C—CH—CH, HC=CH—-CH; HC=0

reo3gn4Hoe macrio aHncoBoe Macrio BaHWUITNH

3aoayu 0na peutenus 6 ayoumopuu

1. [TonyuuTe U3 aneroHa 2,2-AMMETHINPONAHOBYIO KUCIIOTY.
2. lonyunTe 13 MponuiIeHa S5-KETOKAIPOHOBYIO KHCIIOTY.



3. IonyuuTe U3 YKCYCHOM KUCIOTHI — MAJIOHOBYIO, INMOHHYIO KUCJIOTBI.

4. lonyunte U3 OEH3aIBACTHIA U IPOMTMOHOBOM KHCIOTHI — 2-METUJI-3-(EHIIAKPUIOBYIO
KHCTIOTY.

5. MomyunTe M3 6EH30Ja U MPOIAHOJIA — CKATON (3-METUIHH/ION), 5S-U0/1-8-OKCUXUHOJIHH.
6. [TomyunTe U3 TOMYyONa U ATAHONA — Y-KETOOYTUIIOEH30I.

7. Ilony4nTe U3 MPOMUIIOBOTO CHUPTA — 2,5-AUATHI(DYpaH.

8. [TosryunTe M3 MPOMMOHOBOM KUCIOTHI — 3,4-TUATUIITEKCATueH-2,4 U THHAKOH
(C2H5)2C(OH)-C(OH)(CzHs)a.

9. [TonmyuuTe U3 M-alleTWIATHIIOCH301a: a) MM-IUaleTUI0CH30:; 0) M-3THIOEH30MHYI0
KHCJIOTY.

10. TToxyuynTe U3 HOAUCTOTO METHUJIA M LIMKJIONEHTaHOHA (HE puderast K Ipyrum
OpPraHUYeCKHUM peareHTam) — y-aleTHIMACISHYIO KUCIIOTY.

11. TloxyuynTe STUIBUHIIOBBINA 3(Up U3 alleTUIICHA U HEOOXOAMMBIX HEOPraHUYECKHUX
pEareHToB.

12. Tlonyunte OyTun-BTop-OyTHIOBBINA 3Gup U3 OyTaHosna-1 U COOTBETCTBYIOIINX
HEOPTraHMYECKUX PEareHTOB.

13. Tloxyuute u3 OyTaHans: a) rekCuH-1-01-3; 6) 2-TUAPOKCUTICHTAHHUTPHUIL.

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

15. Tloxyuute u3 genomna canoin (peHunacanuuuiar).

16. [TomyuuTe U3 aneTuseHa, MporeHa U APYyruxX HEOOXOTUMBIX PEareHTOB OKTUH-4-110JI-
1,2.

17. [omyuuTe U3 AIUTMIIOBOTO CIIUPTA U arleToHa 3,4-TMMETHIIIHUKIOTeKCeH-3-
KapOaabaCTH/I.

18. [losnyunTte U3 HUKIOreKCaHoJa U 3TaHOJIA 2-3TOKCU-1-3THIIUKIIOT€KCaHOJI.

19. Tlonyuute u3 1,1-gumerunuukionponana 3,3,4,4-reTpaMeTui1-2-HUTPOTEKCaH.

20. ITonyuuTe U3 METHIIUKIIONPOIIaHa 3-0pom-3,4-TMMETHIITCKCaH.

Konumponsnan paboma 1
Bapuanm 1

1). [Ipr moMoIIIM TOCTYIHBIX METANIOOPTAaHHYECKUX PEAareHTOB MOIYYUTE U3 alleTOHUTPUIIA
TpeT-OyTUIIaMUH.

2). Hanummure cTpykTypHble (opMynbl JBYX MpPOAYKTOB, OOpa3yloIIUXCS MpHU
B3aMMO/ICHCTBUHM STHIIMAarHuiiopoMusia ¢ akposiaenHoM. Kakoii u3 npogykToB Oy1eT NodydeH
¢ 0OIBIIINM BEIXOLOM?

3). M306pa3ute B 00111eM BUJIe KATATUTUYECKUIN IIUKII pPeakLuu XeKa.

4). Vcrionb3ys B KauecTBe CyOCcTpaTa aleTOyKCYCHBIN dQHp, MOIydInTe TeNTaHOH-2.

5). Ucxoas u3 Kakux cyOCTpaToB peakiuel aiabJ0JbHO-KPOTOHOBOW KOHJIEHCALIUU MOXHO

MOJIYUYHUTh COCANHCHUC CICAYIOMIECTO CTPOCHUSA:
O

AN

Bapuanm 2

1). Ilpm mnomoum JOCTYNHBIX METAJUIOOPTraHMYECKUX PpEareHTOB IMOJIyYUTE U3
IIPONMOHUTPUIIA TUITUIIKETOH.



2). HanummTe cTpykTypHBIE (DOPMYIIBI MPOAYKTOB, OOPa3yIOMIUXCS MPU B3aUMOJIEHCTBUN
METHJIBHHIIIKETOHA C a). MeTHJUTUTHEM 0). TUATHIIKYIIPATOM JIUTHS.

3). H300pa3ute B 0O0IIEM BHJEC KATAIUTUYECKHH LMK PEAKIMH KpPOCC-COYETAHHS C
MCIIOJIb30BAHUEM METAJUIOOPTaHUYECKUX PEareHToB.

4). Ucnonw3yss B kKauecTBe cyOcTpara MajgOHOBBIA 3HUp, MOIYYUTE 3-METHIOYTAaHOBYIO
KHCIIOTY.

5). Ucxonsa U3 Kakux CyOCTpaToOB peakIMel aibI0IbHO-KPOTOHOBON KOHACHCAIIUU MOXKHO
MOJIYYUTh COCIMHEHHE CIEAYIOIIETO CTPOSHUS:

(T

1). [IpuBenuTe MexaHu3M peakuuu Buttura

2). Hanwmure TNPOAYKT PEAKIUU [HKJIOTCKCCHOHA C AJUTMITPUMETHUJICHIIAHOM B
IPUCYTCTBUH XJIOPUCTOTO THTAHA.

3). Ucxoast u3 anieToyKCyHOro 3gupa 1 Jr00BIX TOCTYITHBIX PEareHTOB IMOJYyYNUTE COSUHEHNE

CJICAYroIIero CTpoOCHUs:

4). Ucxons u3 kakoro cyocrpara no peakuuun Ppuaens-Kpadrca MoXKHO MOIyduTh
COEIMHEHUE CIIETYIOIIEr0 CTPOCHMS:

Koumponsnan paboma 2

Bapuanm 1

5). Ucxonast 3 MaJIOHOBOTO 3(pUpa U METUIIBUHUIIKETOHA MTOJTyUYNUTE COETMHEHUE CIIETYIOIIErO

CTPOCHHS:
(0] O

Bapuanum 2

1). IlpuBenute Mmexanusm peakuuu MakMyppu

2). Hanumure npoAyKT peakiuu METHJIBUHUIKETOHA C alleTalbJerHJ0M B IPUCYTCTBUHU
NMa3a0UIIMKIOOKTaHA.

3). Ucxoas u3 HUKIOTeKCEHOHA C MCIIOJIb30BAaHUEM JIFOOBIX IOCTYITHBIX PEareHTOB MOTYYUTe
COEIMHEHHE CIEAYIOLETO CTPOCHHUS:



4). Ucxoms w3 kakoro cyoOcrpara mo peakuuun Ppunens-Kpadrca MOXKHO MOIyduTh
COE/IMHEHHUE CIEYIOIIEro CTPOCHUS:

o}
5). Ucxons U3 aleToyKCyCHOTO A(Hpa 1 aleTaabAeru/1a MOJyYUTe COSINHEHHE CIETYIOIIEro

CTPOCHHA:
(0]

S

Koumponsnan paboma 3
Bapuanm 1

1). [IpuBeauTe 00N MEXaHU3M PEAKIIMI TEPMUUYECKOTO [2+2 |-IIUKIONMPUCOSTNHEHUS.
2). [Ipu momoIy Kakux peareHTOB MOKHO OCYIIECTBUTD CIEAYIOIINE MpeBpaIiecHus?

Ph Ph
Ph Ph
” Ph Ph ”
> < —_— \—/ —_— Y;;;7
HO OH

3). Ucxons u3 Opomodopma, 2-OyTeHa H JIFOOBIX JOCTYIMHBIX PEAreHTOB TOJYYHTh
COEZIMHEHUE CIIeTYIOIEro CTPOSHUS:

4) Hcxons u3 MalaoHOBOIO 3(pra, aneTajlbJicruia U alcToHa IOJYYUTh COCIAUHCHUC

CIIEAYIOIETO CTPOCHUS:
COOH

5). Hanumute npoaykt peakuuu 1,1-audenun 2-xmopaTusieHa ¢ Oy TUILTUTHEM.
Bapuanum 2

1). IIpuBenuTe 00U MEXaHU3M peakluil POTOXMMUYECKOTO [2+2]-IIUKIONPUCOETMHEHUS



2). IIpu momoIy Kakux peareHTOB MOKHO OCYIIIECTBUTD CIEAYIOIIHE MpeBpaIieHus?

N o ?
— -———
O Y o

COOEt COOEt
3). Ucxoas w3 XJOpaHTHApPUIA 2-METHUJIPOITAHOBOM KHCJIOTHI, IUKJIONMEHTEHA M JIIOOBIX
JIOCTYIIHBIX PEareHTOB MOJYYUTh COSUHEHHUE CIICAYIOIIET0 CTPOCHHUS:

A

7

4). Ucxons W3 ameToykCycHOro 3¢upa, XJIOpMeTaHa W JIFOOBIX JIOCTYMHBIX PEareHTOB
MOJYYUTh COCIMHEHUE CIICTYIOIIETO CTPOCHHS:

5). Hanummre mpoIyKT peakIuy M-XJI0pToyosa ¢ 1-0yTHHOM B MPUCYTCTBUU XJIOPUIA MEIH
(I) m ammuaka.

Koumponvnan paboma 4
Bapuanm 1

1). IlpuBenuTe 00U MeXxaHU3M peakuuu J[ukmana.

2). Hanumunte 0cHOBHOM 1 OOOYHBIN NPoAyKThl peakiuu Junbsca-Anpaepa, npoTeKaromei
MEXly U30IIPEHOM U aKPOJIEMHOM.

3). Ucxons u3 aneroykcycHoro s¢wupa, 1,4-nubpomOyTaHa, a Takke JIFOOBIX JOCTYITHBIX
pEareHToB MOIYYUTh COEAUHEHNE CIIEAYIOIIEr0 CTPOEHUS:

%

4). WUcxons w3 aneranbAeruja, METHIBUHHUIKETOHA, |,3-IIMKJIOTeKCaJueHa H JIFOOBIX
JIOCTYIIHBIX PEareHTOB MOJYYUTh COSUHEHUE CIEAYIONIET0 CTPOCHHUS:

Q0

5). Ucxons u3 kakux cyOcTpaToB peaknueit Jumbca-Anbaepa MOKHO MTOTYIUTh COSTUHEHNE

CJICAYIOUIETO CTPOCHUA:
COOEt
ngicoo&

Bapuanm 2



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

2). Hanmmmre oCHOBHOWHN 1MOOOYHBIN MPOAYKTH peakiuu Juiabca-Albaepa, IpoTeKaome
Mexay 1,3-eHTagueHoM U MeTHIIaKpUIIaTOM.

3). Ucxons u3 ManoHoBoro s¢wupa, 1,4-nubpomOyTana, AUOYTHIIKYIIpaTa JUTHS, a TaKKe
JHOOBIX JOCTYIHBIX PEAreHTOB MOJIyUYUTh COEIMHEHHE CIIEAYIOLIEr0 CTPOCHUS:

4). Hcxons u3 aleTuseHa, TUJICHA, IUKJIONEHTAANeHa W JIIOOBIX JOCTYIHBIX pearcHTOB
HOJIYYUTHh COCAMHEHHE CIEAYIOIIEro CTPOCHUS:

5). Ucxons u3 kakux cyOcTpatoB peakuuent Junbca-Anbaepa MOKHO MOTYYUTh COCTUHEHHE

CJICAyromero CTpoCHuUs:
(0]

Konumponsnas paboma 5
Bapuanm 1

1). C noMomibio KaKUX peareHTOB MOKHO OCYIIIECTBUTH JIaHHbIE ITPEBPALLICHUS:
OH
? q
/ N
\
N N A °

(o}
2) C MMOMOIIBIO KaKHUX PEAr€HTOB MOKHO OCYHICCTBUTH JaHHBIC ITPEBPALLICHUA!

e
/
kg

3). Ucxons u3 OyTanueHa, akpojieMHa U JIOOBIX JOCTYNHBIX PEAareHTOB IMOJYYHUTh
COE/IMHEHUE CIIEYIOIIEro CTPOCHUS:



4). TlpuBeauTe MexaHu3M peakiiui bépua Ha MprMepe BOCCTAHOBJICHUS TOJIYOJIa.
5). Ucxoas u3 auatmiioBoro s¢upa aaunuaoBoi kuciotsl (EtOOC(CH2)4COOELt) u mro0b1x
JOCTYIHBIX PEareHTOB MOJIYYUTh COSAMHEHHUE CICIYIOIETO CTPOCHHUS:

Bapuanm 2

1). C noMomIbI0 KaKUX pEareHTOB MOYKHO OCYILECTBUTH JAHHBIE IPEBPALLECHUS:
0
i O
(0]
/
é O
?
o)
2). C noMouIbI0 KaKMX PeareHTOB MOKHO OCYILIECTBUTh JAHHBIE PEBPAILICHUS:
/ —
\

3). Ucxonsa u3 OyragueHa, METUIBUHWIKETOHA U JIIOOBIX JIOCTYIIHBIX PEareHTOB MOJYYHUTh
COEIMHEHHE CIEAYIOLIErO CTPOCHHMS:

4). IlpuBeaute MmexaHu3M peakiuu bépua Ha mpuMepe BOCCTaHOBJICHUS OEH30MHON KUCIIOTHI.
5). Ucxons u3 auatmiioBoro s¢upa aaunuHoBoi kuciotsl (EtOOC(CH2)4COOEt) u mro0bIx
JOCTYITHBIX PEareHTOB MOJIYYHTh COSAMHEHUE CIETYIOMETO CTPOCHHS:

0]

Konmponwsnusie 6onpocwt k nabopamopuwvim pabomam

Jlabopamopnas paboma Nel
1. Ha3oBuTE OCHOBHBIE IIPEMapaTUBHBIE CIIOCOOBI IETHIPATAI[HH CITHPTOB.



2. [IpuBenute MexaHnu3M 0Opa30BaHMsI ITUKIOTEKCHIIOCH3071a.

3. Kakue no6ouHble MPOAYKTHl MOTYT 00pa30BBIBATHCS MPH CUHTE3€ LUKIIOTeKCHI0eH301a?
4. Kakue Katanu3aTopbl MOKHO HCIIOJIB30BATh NPH AIKUIMPOBaHUU OeH301a 1o dpunento-
Kpadrcy?

5. Kakum 00pa3oM pacCUUTHIBAETCS TEOPETHYECKUN M MPAKTHYECKUN BBIXOJT
MHOTOCTaIMiHOTO crHTe3a? Kakue cymecTByIOT CiocoObl YBEIMUCHHS BBIX0/1a IIETIEBOTO
NPOIYKTa MHOTOCTAaJUHHOTO CHHTE3a?

Jlabopamopuas paboma Ne2

1. Kakue peareHTbl MOKHO IPUMEHSTH JJIS IPEMapaTuBHOTO OKUCIICHUS CITUPTOB?

2. Kakum 00pa3oM OCYyIIECTBIISUIMCH BBIICIEHHE M OYMCTKA MOJTYYEHHOTO MPOTyKTa?
3. Kakue ocymmTeny MpUMEHSIOTCS IS OPTaHUYECKUX COSTMHEHUNH? YKaKUTe UX
OCHOBHBIE JIOCTOMHCTBA M HEJIOCTATKH.

4. ITpuBenute MexaHu3M 00pazoBaHus Orc(4-METOKCHOCH3MIIN/ICH )alleTOHA.

5. B yem npenMymiecTBa U HEIOCTATKH KIIACCHYECKOH anbobpHON peakiun? Kakue
CYUIECTBYIOT COBPEMEHHBIE BAPHAHTHI IPOBEACHUS TaHHOTO Tporiecca?

Jlabopamopuas paboma Ne3

1. [TpuBenuTe MeXaHW3M HUTPOBaHUA anleTaHIMAa. Kakoii mpoaykT OyaeT moilydaThes C
OOJIBIIIUM BBIXOJIOM MPU OCYIIECTBICHUH JJAHHOTO TIpoiiecca?

2. Kakum 006pa3oM mpH BbIACIECHUU M-HUTPOALIETAaHIIINA H30ABIAIOTCS OT PUMECH
MOOOYHOTO MPOYKTAa HUTPOBAHMS — O-HUTpOAlETaHUINAA?

3. IIpu momony Kakux GU3NKO-XUMUYECKUX METO/I0B MOKHO OCYIIECTBISTh KOHTPOJIb 32
XO0JIOM PEaKIUU TUAPOIN3a M-HUTPOoAlleTaHWInIa?

4. Kakas >mioeHTHas cuctema 0oJiee ONTUMAaNIbHA JUIS KOHTPOJIS 32 XOJA0M TUIPOIH3a I-
HuTpoaneranmiaa merogoM TCX: stunanerar-6eH30:1 (2:1) Uin 4eTHIPEXXJIOPUCTHII
yraepoa-6enzon (1:1)?

5. IlpuBeauTe MEXaHU3M OCHOBHBIX CTaAUN CHHTE3a M-HUTPOAHWIMHOBOTO KPACHOTO.
Kaxkoe cTtpoeHue umeer KaTUOH JUa30HusA?

3a4eTHO-IK3aMEeHAIIMOHHbIE MaTepuaidbl [Jisi MPOMEXKYTOUHOI  aTTecTalMu
(3x3ameH/3a4eT)

1. Cnucox éonpocoeé 0na nodzomoexku K IK3amemny

1. lenu, 3amauu ¥ TEHACHLUMU PA3BUTHS OPraHUYECKOro CHHTE3a. TSKENbIM M TOHKUMN
opranndeckuil cunre3. Ctpareruss M TakTuka cuHTe3a. CelleKTUBHOCTh M €€ BHiabl. OOmias
CTpaTerus CUHTE3a. PETPOCHHTETHYECKUI aHAIIN3.

2. CuHTeTHYECKOE IUIAaHUpOBaHUE. JIMHEHHBIM M KOHBEPIeHTHBIM MOAXOABI K
OCYILECTBIICHUIO CUHTE3a. TaHAeMHbIE U JOMUHO-PEAKIINH.

3. Hcnonb3oBaHHE MEAbOPTaHUYECKUX COEJUHEHMM B CHHTE3€ YIVIEPOJ-YIJIEPOJIHBIX
CBSA3€M: peakluu C  TaJOreHIPOU3BOAHBIMU,  O,[-HENmpeaeNbHbIMU  KapOOHUIIbHBIMU
COEZIMHEHUSIMH, ATIKMHAMH (KapOoMeTalIupoBaHue).

4. [luHKOpraHM4ecKre COeTUHEHUsI B OpraHMuYecKoOM CHHTe3e, peakuus Peopmarckoro.
Marnuii- ¥ JIMTUAOPTaHUYECKUE COCIUHEHHUs B OPraHMYECKOM CHHTE3€: pPEakUuu ¢
KapOOHUJIbHBIMU COETUHEHUSIMH U C KPATHBIMU CBSI3SIMH YTIIEPOA-a30T.

5. Peakius Xeka: MexaHHU3M, KaTaauTHdeckuid nuki. OOImas xapakTepuCTHKa peaKIuii
KpOCC-COYETaHUs C UCITOJIb30BAHUEM METAITIOOPTAHNYECKUX COECUHEHN.

6. Kpocc-coueranue ¢ MCNOIb30BaHUEM METAUIOOPIaHMUYECKUX COSAVMHEHMN: peakluu
Crune, Cy3yku, COHOTAIIHPHI.

7. Enomusanus. I'eHepanys €HONAT-aHUOHOB: KMHETHUYECKUN M TEPMOJUHAMUYECKUI
KOHTpPOJIb. AJIKWJINPOBAHHE allE€TOYKCYCHOTO U MaJIOHOBOTO 3(hHPOB.



8. AnpaonbHasg KOHJEHCAIMsA: KUCIOTHBIM M OCHOBHBIM Kartain3. Peakiusa MykasMmbl:
UCIIOJIb30BaHNE CUJIWIMPOBAHHBIX E€HOJSATOB, KUCJIOTHBIM KaTalu3, UCIOJIb30BAaHUE alleTaJICH.
CnoxuHoddupHas konaeHcanus Kisiizena.

9. Peakums Muxasns: oOmias cxema, KUCIOTHBIM M OCHOBHBIM Karanus. BapuaHTb
peakiuu Muxasns ¢ anuoHamu 1,3-TuKapOOHMIBHBIX COEIUHEHHM, aJUTHIICHIaHaMU (peakuus
Xocomu-Cakypan). Peakuust beitnuca-Xwinmana.

10. BBenenue yriaepoaHbIX 3aMECTUTENICH B apoOMaTUUYECKOE SApo: peakuuu DPpuaesns-
Kpadrca (ankunupoBanue, anpnupoBanue), ['arrepmana-Koxa, Bunbcmaiiepa-Xaaka.

11. TlomydyeHne ABOMHOM YTiIepOA-YTIIEPOIHOM CBA3U OJehUHUPOBAHUEM KapOOHUIBLHOMN
rpynnsl. Peakuun Burtura u Xophaepa-VYoacsopra-OMMoHca.

12. TlomydyeHne ABOMHOM YriepoOa-yTIiIepOIHON CBSI3U OJe(UHUPOBAHUEM KapOOHUIBHON
rpynmsl. Peakiun [lerepcona u Te66e.

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

14. DauMuHUpPOBaHME U3 MOHO3AaMEIIEHHBIX CUCTEM: Jeruaparanus (ImeperpyninupoBKa
Barnepa-Meepgeiina), peakuus bampopna-CtuBeHca. DIMMUHUPOBaHHE U3 AM3aMEIIEHHBIX
cucreM: peakunu Kyna-Bunrepmraiina, Kopu-Yunrepa, boopaa.

15. Ilomydyenune TpoMHON YriaepoA-yriaepoaHoil cBs3u. CodyeTaHue MeIbOPraHMYECKHX
coequHenuit: peakuuu ['nmazepa u Kanno-XonakeBunua. Peakuuu 3MMMUHHpPOBAHUS B CUHTE3€
TPOMHOM CBsI3U: AeruaporaioreHupoBanue (neperpynmnuposka Opuua-byrrendepra-Buxenmns).

16. Ilomyuenue TpEXUICHHBIX LUKIOB: BHYTPUMOJIEKYJSIPHOE AIKWIMPOBAHUE, PEaKLus
['ycraBcoHa, aHMOHHAs HUKIK3aUs 1,3-AUranoreHnpon3BOIHbIX.

17. Peakuuy UMKJIONPUCOEIMHEHUS B CHHTE3€ TPEXUWICHHBIX IMKJIOB: 00IIas cxema
mpolecca, criocoObl reHepaly KapOeHOB U3 raJoreHIPOU3BOIHBIX U IMa30coeIuHeHu. Peakius
Cummonca-Cmura.

18. IlomydyeHune  YETHIPEXWICHHBIX  LMKJIOB:  BHYTPUMOJEKYJSPHBIE  PEaKUUU
JIETAIOTEHUPOBAHHUS ¥ AJKWJIMPOBAHUS, AIMJIONHOBAsE KOHJIEHCAUUs S(PUPOB IUKAPOOHOBBIX
KHCJIOT.

19. Peakuuu HUKIONPUCOSIMHEHHS B CHHTE3€ YETHIPEXWICHHBIX IUKIIOB: TEPMUUECKOE U
(oToXUMHUECKOE UKIONPUCOETUHEHHE.

20. ITonyuyeHue MATUUICHHBIX LUKIOB: BHYTPUMOJIEKYJISIPHbIE PEaKIMU aJIKHMJIMPOBAHUS
€HOJIATOB, aJbJ0JIbHON KOHAECHCALMH, [INKJIONIEHTAaHHEINPOBAaHUS.

21. Peakuuy UUKIONPUCOEIMHEHUS B CHUHTE3€ NSATHUYWICHHBIX I[HMKIOB: KaTalu3
KOMIUIEKCaMH kenesa, peakuus [Tocona-Kxanna. Dnexrponukinnueckas peakuus Hazaposa.

22. BuyTpumonexyispHas IUKIM3alUs B CHHTE3€ IIECTUWIEHHBIX LUKIOB. Peakuus
PoOuHCOHa: SKBHBaJEHTHl METWJIBUHWIKETOHA, UCMONb30BaHue 1,3-AMKeTOHOB. Peakuus
[Tmoppa.

23. Peaknus [lunbsca-Anbiepa: o01as cxeMa, 4acTo CIoJIb3yeMble JUEHbI U JUEHOPHIIBL,
BJIMSTHUE UX CTPOEHMSI Ha PEaKIIMOHHOCIIOCOOHOCTb.

24. Crepeo- U peErnoCeNeKTUBHOCTh peakuuu Junbca-Anbaepa. BHyTpuMoeKysipHbIe
BapHaHThI PEaKIIMHU JUEHOBOT'O CUHTE3A.

25. IomyueHne MaKpOUMKINYECKUX COEAMHEHUN: allMJIIONHOBAsI KOHJIEH AL, peaKun
Huxmana u Topma-I{urnepa.

26. Meroapl yhaleHus YIJIEpOA-yIJIEPOJHOM CBsA3U. Peaknuum  TepMHYECKOIO
nexapOokcunupoBanusi, boponnna-Xyncaukkepa. [leperpynnuposku ['opmana u Kypunyca.

27. Benenue (pyHKIIMOHAIBHBIX TPYII B alKaHbI, aJIKEHBI, ATKUHBI U aPEHBI.

28. BzanMmornpeBparieHus QyHKIIMOHATEHBIX TPYII: IPEBPAIICHUS TaJIOTeHITPON3BOIHBIX,
CIIUPTOB U HUTPOCOEAUHEHUN.

29. BszammompeBpamieHnss (QYHKIMOHAIBHBIX TPYMI: aMHHOTPYIIBI, a TakKxkKe
KapOOKCHIIbHOW M KapOOHMIIBHOU TPYIII.

30. DnmokcunupoBanue ankeHoB. Peakun [Tpunexaesa, laprtecca, SIko6cena-Karcyku.

31. JdurunpoxcuiupoBaHue aikeHoB: peakiuu Kpure, Byasopna, IlpeBo. I'maponu3
AMOKCH/IOB KaK 00U METO/ MOTy4YeHHs BULIMHAJIbHBIX IHOJIOB.



32. OKHUCIUTENBHOE paCIIEIICHUE adKkeHoB: peakuus Jlembe, 030HOIM3. OKHCICHHE
OOKOBBIX LIETICH B apOMaTHUECKUX COSAMHEHUSX J0 albACTHI0B (peakius JTapa) 1 KapOOHOBBIX
KHCJIOT.

33. Peakiuu OKUCIIEHUS CIUPTOB COeTMHEHUAMHU XpoMa (peakTuBsl J)xoHca u CaperTa).
OKucieHre CIUPTOB € MCIOJb30BAaHUEM PEAKTHBOB, cojaepxamux B cBoéMm coctaBe JMCO:
peakuuu Ceepna u [lpunnepa-Moddatra. Peakims Kopu-Kuma.

34. Oxucnenne KapOOHUIIBHBIX COCIMHEHMH: peakuuu ToieHca, baiepa-Bumnurepa,
Paiiiin, okucauTenbHOE pacIeIUICHHE HUKIMYECKUX KETOHOB.

35. BoccraHoBieHne apoMaTudeckux coenrHeHuil no bépuy: MexaHusMm, BIMSHHUE TUIIA
3aMECTHTENs] Ha KOH(HUIypaluio MpOAyKTa BOCCTAaHOBICHHS. BoccTaHOBIEHHE aJIKUHOB
HIEJTIOYHBIMHU METaJJIAMHU.

36. BoccranoBieHue aJKMHOB  KOMIUICKCHBIMH  ruapuaaMu. Karanurtudeckoe
TUAPUPOBAHUE AJIKUHOB M  aJKEHOB (TE€TEpPOreHHbIE M TOMOTEHHbIE KAaTaJu3aTophl).
BoccraHoBiieHrEe alKeHOB JTUUMHUJIOM.

37. BoccraHoBieHne KapOOHUILHOU IPYIIIBI O METUIICHOBOM: peakiuu KiieMMeHnceHa u
Kwmwxnuepa-Bonbsda. CrocoObl BOCCTAaHOBJIICHUS KapOOHWIIBHOW TPYMIBI 10 THAPOKCHUIHHOM:
BOCCTaHOBJICHHE KOMIUJICKCHBIMU THApUAaMHU, peakius Kopu-bakmu-IIubara.

38. BoccraHoBneHne KapOOHOBBIX KHCIOT M WX NPOU3BOIHBIX: HCIIOIB30BaHHUE
TUAPUJIHBIX BOCCTaHOBHTENEH, peakuun byBo-bnana, Pozenmynna m Mak®saena-CtuseHca.
BoccranoBuTEnbHOE pacKpHITHE SMTOKCUIOB aTFOMOTUAPUIOM JTUTHSL.

39. 3ammTa cUPTOBOM TPYyHNbl B OAHOATOMHBIX CIUPTAX MPHU MOMOIIM 00pa3oBaHUS
TETPAruPONHPAHOBBIX, TPU(PEHIIMETHIIOBBIX, OCH3MIOBBIX U TPHUMETHJICHIIMIIOBBIX MPOCTHIX
3¢upoB. 3amuTa 0JJHOATOMHBIX CIIUPTOB PeaKIueil aTepuprKauu.

40. CnocoOsr 3amuThl 1,2- u 1,3-auonoB. 3amura KapOOKCHIBHON TPYIIIBL: MOTyYSHHE
OCH3UIIOBBIX U TPUXJIOPITUIIOBBIX CIOKHBIX 3(DUPOB.

41. OOmume MeTOABl 3AIIUTHl AMUHOTPYNIBL:  OCH3WJIOKCHKApOOHWIBbHAS U
TpueHUIMETUIIbHAS. 3alllUTa MEPBUYHBIX U BTOPUYHBIX AMUHOB PEAKIIUSMU AllETUIMPOBAHUS U
OeH3mIMpoBaHMs, 00pa3oBaHMEM (TAJIOMWIBHBIX M CYJIb()OHWIBHBIX HPOU3BOAHBIX, a TaKkKe
ocHoBanuii HIudda.

42. 3ammuTa KapOOHWITBHOM TPYIIITEI: 00pa30BaHUE alleTalIe U KeTalled, a TAaKKe UX MOHO-
u nutroaHanoros. O6pa3oBaHue ceMukap6a3oHoB U ocHoBaHui [ludda.

2. Ilpumepuot 6unemoeé K IK3ameny

®I'BOY BO «KybaHCckuii rocy1apCTBEHHbBIN YHUBEPCUTET
Kadenpa oprannueckoil XuMuu U TEXHOJIOTUN
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.rton
JucuunnmHa « TOHKUM OpraHUYeCKU CUHTES)

BK3AMEHAIIMOHHBIM BUJIET Nel.

1. Maraui- wu HHTHﬁOpFaHHQCCKHC COCAMHCHUA B  OPraHUYCCKOM  CHUHTC3C.
PernocenekTHBHOCTH peaKHI/Iﬁ Pa3IMYHBIX MECTAJUIOOPTraHUYCCKHUX PCAarcHTOB.

2. IlomydyeHWe  4YETBIPEXWICHHBIX  LMKJIOB:  BHYTPUMOJIEKYJSIDHBIE  pEaKIMH
JIeraJIOTCHUPOBAaHKs. Peakuuy IUKIONPUCOCIUHEHUsS B CHUHTE3€ YETHIPEXWICHHBIX LHUKIIOB:
TEPMHUECKOE U (POTOXUMUYECKOE IUKIIONPUCOECTUHEHHE.

3. Hcxoass W3 UMKIOTEKCaHOHA, OCH30XMHOHA W JIOOBIX JIOCTYIHBIX COCIWHECHUM
MOJIYYUTh CJIEIYIOIEe COCIUHEHHE:



3aBenyronuit kadeapoit
OPraHM4YeCKOM XMMHUH U TEXHOJOTUI

®I'BOY BO «Ky0baHCckuii rocyJapCTBEHHBIN YHUBEPCUTETY

Kadenpa oprannueckoid XuMUU U TEXHOJIOTUHA
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.ron
Jucnnnnmza « TOHKMI OpraHudecKUuil CUHTE3»

SK3AMEHAIIMOHHBIM BUJIET Ne2.

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

2. llony4yenue TPEXWIEHHBIX LUKJIOB: BHYTPUMOJIEKYJIIPHOE AIKUIMPOBAHUE, aHUOHHAS
UKIM3alus. Peakuun [UKIONPUCOEANHEHHsI B CUHTE3€ TPEXWICHHBIX IMKIJIOB: O0IIas cxema
npoliecca, CriocoObI TeHepanuy KapOeHOB U3 TaJIOr€HITPOU3BOIHBIX U IMAa30COeAMHEHUH. Peakuns

CummoHnca-CMmura.

3. Ucxond u3 NMKIOreKCaHOHa, (opMalbaerujia U JIOObIX JOCTYIHBIX PEareHTOB
MIOJIyYUTh CJIEIYIOIIEE COCIUHEHUE:

OH

OH

3aBeyroniuii kadenpoit
OpPraHUYECKON XUMUU U TEXHOJIOT Ul

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs!

Orenka

Kpurepuu onieHMBaHus 110 YK3aMEHY

Bricokuii
YPOBEHb «5»
(oTIMYHO)

OIIEHKY «OTJIMYHO» 3aCIy’KUBAET CTYJEHT, OCBOUBIIHI 3HAHUS, YMEHUS,
KOMITETCHIINH ¥ TEOPETUUECKHI MaTepra 0e3 mpoOesIoB; BHITTOJTHUBIITHI
BCE 3aJlaHus, NPEIyCMOTPEHHbIE Y4YeOHBIM IUJJAHOM Ha BBICOKOM
KaueCTBEHHOM YpOBHE; MpPaKTUUECKHE HAaBBIKH MPOPECCHOHATBHOTO
MPUMEHEHHUS OCBOCHHBIX 3HaHWH copmupoBanbl. CTyIeHT CBOOOJHO
BIIQZICET TEOPETHYECKMM MaTepuajioM (3HAaeT KaK OCHOBHBIC, TaK H
cnenupuyeckue CHHTETHUYECKHE METOJIbl, a TaKXKe MEXaHU3MBI
OCHOBHBIX  pEaKIui) W  CHOCOOEH  CaMOCTOSITEIbHO  PEIINTH
HK3aMEHALMOHHYIO 3a/1auy.

Cpennuit
YPOBEHb «4»
(xoporti0)

OLICHKY «XOpPOIIO» 3aCIly’)KMBA€T CTYIEHT, IPAKTUYECKU ITOJHOCTHIO
OCBOMBIIMY 3HAHUS, YMEHHSI, KOMIIETCHIINH U TEOPETUYECKUI MaTepural,
yueOHble 3a/laHusl HE OLIEHEHBbl MAaKCHMaJbHBIM YHCIOM O0ajlioB, B
OCHOBHOM c(opMHpoBaJl TpakTHueckue HaBblKH. CTyAEHT XOpoIIo




BIIQJICET TEOPETUYECKHM MaTEpUAIIOM, 3HAET 0a30BbIC CHUHTETHYECKHE
METOAbl W HMEET TMPEJACTABICHUE O MEXaHU3MaX OCHOBHBIX
CHHTETUYECKH  BaXXHBIX  pEaKIud, CIOCOOEH  CHOPaBUThCA  C
AK3aMEHAIlMOHHOW 3a7a4eil TPy HE3HAYMTEILHON MOMOIIU CO CTOPOHBI
MPENOJABATEIIS.

OLIEHKY «YJOBIIETBOPUTEIIBHO» 3AaCIy>KMBACT CTYJAECHT, YacCTUYHO C
npoOenaMud  OCBOMBILIMM  3HAHUS, yMEHHUS, KOMIIETEHLUUH U

[Toporosslii TEOPETUYECKHI MaTepuaja, MHOTMe YydeOHble 3aJaHusi JMbo He
YPOBEHb «3» BBIIIOJIHWJI, JUOO OHU OIICHEHBl YHUCIOM OamioB OJM3KUM K
(YooBineTBOpUTE | MHHMMAJIbHOMY, HEKOTOPBIE TPAKTUUYECKHE HABBIKU HE C(HOPMHUPOBAHHBI.

JIBHO) CryneHT 3HaeT 0a30Bble CHHTETUYECKHE METOMbI, OJHAKO IUIOXO

pa3zbupaercs B cnenupUYecKMX METoJaX M MEXaHHU3Max OCHOBHBIX
peakuuii, ¢ TPyJOM CHPABJISAETCS € DK3aMECHAUMOHHOW 3aJadyeid Ipu
CYILIECTBEHHOM MOMOUIY CO CTOPOHBI MPENnogaBaTesl.

OLICHKY «HCYOOBJICTBOPUTCIIBHO» 3aCIIYKUBACT CTYACHT, HC OCBOMBIIIHH
3HAHUSA, YMEHUS, KOMIIETEHIIUN U TEOPETUUYECKUIl MaTepual, yueOHbIe

MuHUMaIbHBIN
OBEHE «2» 3aJ]laHusl HE BBIMOJIHWI, MPAKTUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
(HZPIIOBJIGTBO u CTyneHT HE CHocOOCH pEIIMTh AK3aMEHAIMOHHYIO 3aJady Jaxe C
yTeJ'ILHO) P MOMOLIBIO  TIPENoJaBaTesii M  IUIOXO  BJIAJIEET  TEOPETHUYECKUM

MaTtepuanioM (HaOJIFOMAIOTCS CYIIECTBEHHBIC OIIMOKH IIPH 0OCYKIESHUN
0a30BBIX CHHTETHYCCKUX METOJIOB).

OneHoYHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YUETOM WX MHIUBHUIYaTbHBIX MICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH MHBAIH/IAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTaBIISCTCS JOTIOIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA HA YK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUEHHSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMAaTPUBAETCS UCIOIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JAJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS PE3YyIbTaTOB OOYYEHHS MO JUCHUIUTMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienrypa orneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI] C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAaHHUYCHHSM WX 3J0POBbS W BOCIPHUSATHS
uHpOpMaLUu:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jli1st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb yueOHOM JIUTEPATYPbI, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOI Ml

5.1. YueOHasi iuTeparypa



1. Cmut, B. A. OCHOBBI COBPEMEHHOTO OPraHHYECKOTO CHHTE3a: yueOHoe mocobue /
B. A. Cwmur, A. J. Humeman. - M.: Jlaboparopuss 3manuit, 2015. - 753 c. -
https://e.lanbook.com/book/66366#authors.

2. PeytoB, O. A. Opranunueckast xumusi: yueOnuk: B 4 4. U. 1/ O. A. Peyros, A. JI. Kypu,
K. II.  byrun. - M.: Jlabopatopus  3Hanui, 2017. - 5710 c -
https://e.lanbook.com/book/94167#authors.

3. Peyros, O. A. Opranunueckast xumust: yaeOHuk: B 4 u. . 2/ O. A. Peyros, A. JI. Kypu,
K. II.  byrun. - M.: Jlaboparopus  3mammii, 2017. - 626 c. -
https://e.lanbook.com/book/94168#authors.

4. PeytoB, O. A. Opranuueckas xumusi: yueOnuk: B 4 u. U. 3/ O. A. Peyros, A. JI. Kypu,
K. II.  byrun. - M.: Jlabopatopus  3Hanui, 2017. - 547 . -
https://e.lanbook.com/book/94166#authors.

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

6. COopHHK 3aha4y IO OpPraHUYECKOW XMMHUHU: yueOHoe mocobue / JlenucoB B. 1.,
Mypsiukus [, JI., Tkauenko T. b., UyiikoBa T. B. - Caukr-IletepOypr: Jlans, 2014. - 544 c. -
https://e.lanbook.com/book/4597 1#authors.

7. IlpakTUKyM 10 OpraHUYecKoi XuMun: yueoHoe nmocooue / B. U. Tepenun [u ap.]. - M.:
Jlaboparopus 3uanwuii, 2015. - 571 c. - https://e.lanbook.com/book/84123#authors.

5.2. llepuoauyeckasi JuTepaTypa

1. Yenexu XuMuu - pocCUACKUN Hay4HBIH KypHai, MyOIUKYOUMA 0030pHbIE CTaThH 110
aKTyaJIbHbIM Npo0OJIeMaM XUMUU U CMEXKHBIX HAYK.

2. KypHal opraHn4eckoil XMMHUH - POCCUICKUI HaYYHBIN KypHal, MyOIUKYIOINUNA CTaTbU
[0 TEOPETHYECKUM IpoOJieMaM OpraHMYECKONM XHMMHUHU, MEXaHU3MaM PpEeaKLHUi OpraHu4ecKHux
COEJMHEHUH, COOTHOIIEHUSAM MEXly (PU3NYECKMMHU CBOMCTBAMHU, PEaKIIMOHHON CIIOCOOHOCTBIO U
CTPOCHHEM, I10 HOBBIM pEaKIMsIM M METOJaM IOJIy4EHHUsS OPraHMYeCKHX COEIUHEHHH, I0
OCHOBHBIM ITpo0sieMaM pa3BUTHS BaKHEHIINX HaNpaBJIeHUH OpraHMYecKoro CHHTE3A.

3. XKypHan o0uieit XUMUU — OAWH W3 KPYMHEHIINX POCCHICKUX HAy4YHBIX JKYPHAJOB,
OTpa’KaIOIINX OCHOBHBIE HAIIPABIICHHS Pa3BUTHUS XUMUH, TyOIUKYIOUIMNA pabOThl, MOCBSIIEHHbIE
aKTyaJIbHBIM OOIMM BOMpOCAM XMMHMHM W MpoOjeMaM, BO3HHUKAIOIIMM Ha CTHIKE Pa3JIMYHBIX
pa3/ienoB XUMHH, a TAK)Ke Ha TPaHUIAX XUMHU M CMEXHBIX C HEM Hayk (MeTaJJIoOpraHndecKue
COEIMHEHUS, DJIEMEHTOOPraHUYecKass XUMUS, OPraHWYECKHME U HEOPraHWYECKHUE KOMILUIEKCHI,
MEXaHOXMMHUS, HAHOXUMHUS U T. [1.).

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalII/IOHHbIe CIIPaBOYHLIC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccuonanbHbie 0a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuans uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast anekrponnas oudnuorexa (HOB) http://www.elibrary.ru/

agkrwnE
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https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
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6. IlosHOTEKCTOBBIE apXUBBI BEAYILUX 3alaHBIX HAYYHBIX )KypHaI0B Ha Poccuiickoi
iatdopme Hay4HbIX )KypHatoB HOUKOH http://archive.neicon.ru
7. HaumoHanmpHas »JeKTpoHHas OubnroTeka (AOCTyn K DJIEKTPOHHOW OuOnImoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoii ounbnmuorexu (PI'B) https://rusneb.ru/
8. DmnexrponHas 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 ¢cBOOOIHOTO T0CTYHA:

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

2. TlonHble TEKCTHI KaHACKUX aAuccepTanmii http://www.nlc-bnc.ca/thesescanada/

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

4. HWudopmanuonnas cucreMa "EqmHoe OKHO JocTyna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

5. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

CoOcTBeHHBIE 3J1eKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

Ky6r'y:

1. Cpena moaynabHOTO AuHamuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza y4eOHBIX IIaHOB, y4eOHO-METOJMYSCKUX KOMILICKCOB, ITyOJIMKAIMN 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX peCypcoB Kadenpbl HH(HOPMALIMOHHBIX
oOpazoBarenbHBIX TeXHOMOrHH http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeToanyeckue ykazaHus s 00y4aloUXCH M0 0CBOEHU 0 THCIUIIIMHBI (MOYJIs1)

VYcnemHoe u3ydyeHue AMCUUIUIMHBI «TOHKHMH oOpraHmdeckuid cuHTE3» TpedyeTr oT
CTYJEHTOB PETYJISIPHOTO IOCEIIeHUs JEeKIUH, a TakKe€ aKTUBHON paboOThl Ha MPAKTHUYECKHUX
3aHATUAX, BBIIIOJHEHUSI TECTOBBIX MPOBEPOUYHBIX PAOOT, BHIMOIHEHUS U 3aIUTHI JJAOOPATOPHBIX
paboT, 03HAKOMJIEHHUS] C OCHOBHOM U JIOMOJHUTEILHON PEKOMEHYEMON JIUTEPATYPOH.

IIpy MOATOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHYETC:

1) mpocMOTpeTh 3amucu OpeblIylied JEeKIUHM M BOCCTAaHOBUTH B IAaMSATH paHee
U3y4YeHHBII MaTepua;

2) 0Geryio MPOCMOTPETh MAaTepHaN MPEACTOSIICH JICKIHMH, C LENbI0 JIYUYIIero yCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHBIE (PPArMEHTHI TEMbI MPOILION JICKIMH, €CIN
3TO HEOOXOMMO.

[Ipyu KOHCTIEKTUPOBAHUY JIEKLIHOHHOT'O MaTepralla CTyIeHTaM HyKHO CTPEMHUTHCS KpPaTKo,
CXEMaTHYHO, MOCJIEJOBATEIbHO M JIOTHYHO (PUKCHPOBATh OCHOBHBIE TIOJIOKEHHS, BBIBOJIBI,
00001eHus U HOpPMYIMPOBKHU, HE MBITAACH 3alKcaTh BECh MPENOJ/IaBaeMblii MaTepuan ClIOoBO B
CJIOBO.

[Ipyu MOATrOTOBKE K JIaOOPATOPHOMY 3aHSATHIO PEKOMEHYETCS:

1) BHUMaTENbHO HU3YYHTh MAaTEpPHAT TPEICTOSIIEH pPaOdOTHl M COCTaBUTH IUIAaH e€e
BBITTOJTHEHHS,

2) yIenuTh MOBBIICHHOE BHUMAHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSM MpPECTOsIIEH
paboThl (MCHIOIB3YEMBIM PEAKTHBAM M 000PYI0BaHUIO, a TAKXKE TEXHUKE Pa0OTHI C HUMH);
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https://experiments.springernature.com/sources/springer-protocols
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Bremmonasate nmabopatopHylo paboTy HEOOXOAMMO aKKypaTHO M IIOCJIENOBATEIbHO,
OTpa’kasi BCE €€ OCHOBHbBIE JTambl B Ja0OpaTOPHOM >KypHaie. [[ng ycremHoil 3amuTsl
1abopaTopHOi paboThl HEOOXOIUMO THIATENFHO U3YUYUTH JIEKIIMOHHBIN U, €CIIH 3TO He00X0IUMO,
JIOTIOJIHUTEIIbHBIA TEOPETUYECKUN MaTepuall 10 TeMe paboThl, a TaKXKe IMPABWIBHO 3allOJIHUTH
71ab0paTOpHBIN KypHal, cAellaB BCE HEOOXOAMMBIE pacdeTbl U cHOPMYIHUPOBAB BBIBOABI MO
pOJIeNIaHHOM paboTe.

[Ipy MOATrOTOBKE K MPAKTUYECKOMY 3aHATHUIO PEKOMEH]TyETCs:

1) 03HAKOMUTHCS ¢ TEMOH U IJIAHOM 3aHATHSL, YTOOBI BBIICHUTH KPYT BOIIPOCOB, KOTOPBIE
OyyT 00CY>X1aThbCsl Ha 3aHATHU;

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM IO TEME€ 3aHATHS, a TaKXKe O3HAKOMHTBHCS C
pEeKOMeHIyeMOl JuTepaTypoil U (MpuU HEOOXOAMMOCTH) JOMOJHUTEIBHBIMU HCTOYHUKAMU
uH(pOpMaIIUK B BUJC MEPHUOUICCKIX U3aHUi 1 IHTEpHET-pecypcoB.

[Ipu BBINONHEHUN MTPAKTUYECKON pabOTHI CTyIEHTaM HEOOXOAMMO OTMEUaTh T€ BOMPOCHI
U pa3zieibl, KOTOPBIE BBI3BIBAIOT Yy HUX 3aTPYAHEHHUS. C LIEJBIO MOCIEAYIOIEH KOHCYIbTAllUU Y
npenofaBatens. Kakaplii CTyI€HT TOJKEH CTPEMHUTHCS aKTHUBHO paboTaTh HA MPAKTHUYECKHUX
3aHATHUSAX U YCIEIIHO BBITOJIHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosTenbHas paboTa Hapsay € ayAUTOPHOM MPEACTaBISET OJHY M3 BaKHEUIINX
dopMm ydebHOro mpomecca. CaMmocTosTenbHas paboTa — 3TO TUIaHUpyeMasi paboTa CTYACHTOB,
BBHITMIOJIHSAEMAs 0 33/IaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE IMpEmnojaBaTes, HO 0e3 ero
HerocpeacTBeHHoro yvactusi. CamocrosTenbHas paboTa mpenHa3HaueHa HE TOJBKO JUIS
OBJIAJICHUS TIPECTABICHHON AUCHUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOU, MPO(eCCHOHAIBHOW AEATEIEHOCTH, CIIOCOOHOCTH NMPUHHMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HUKAIOIIME MPOOIEMbI, HAXOIUTh MpPaBUIIbLHBIC
pelIeHus U T. 1.

B ocBoeHuU IUCHUIUIMHBI MHBAIUWIAMH U JIMIAMHU C OTPAHUYEHHBIMU BO3MO>KHOCTSIMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble  KOHCYJNBTAIMM IO TPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIU3allUU OOY4YEeHUS U YCTAaHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy MpernojaBaTelieM W O00y4arollMMCs HMHBIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepua/JibHO-TeXHHYeCKoe o0ecniedeHHe M0 JUCHHUILIMHE (MOY.T10)

HaumeHnoBaHue crienmajibHbIX
THOMEILEHU

OCHAIIEHHOCTD CIIEIAAIHLHBIX
MMOMENIEHUHN

IlepeueHb IMIEH3MOHHOTO
MPOrPaMMHOTO O00ecTieueHust

Y4eOHble ayIUTOpHUN JUIs
MIPOBEJCHUS 3aHATHH JIEKIIUOHHOTO
THUIIA

Mebenb: yueOHast mebernb
TexHuUeCKHe CpeCTBa 00yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

NIPOBEJICHUS J1aOOPATOPHBIX PadoT.

Texauueckue CpeacTBa O6y‘{CHI/I${Z

JlaGopatopust opraHMuecKOi XUMHH | TIEPEHOCHOE MYJIbTUMETUNHOE

(aym. 414C) o0opyaoBaHue (HOYTOYK,
MIPOEKTOP)
O6opynoBaHue:
CreHaIn3upOBaHHAs
nabopatopHast MeOenb  (CTOJIBI,
CTYJNbsI, IWKapbl IS PEaKTHBOB U
o0opyoBanus, BEITSDKHBIE
mKadbl),  CpeACTBa  MOXKApPHOU

VYuebOHbie ayJIUTOPHU st | MebGens: yueOHast Mebenb Microsoft Windows;
MPOBEICHUS 3anstuii | Texuudeckue cpeacta ooyuenus: | Microsoft Office
CEeMHHAPCKOTO THUIIA, TPYNIOBBIX U | 9KPaH, MPOEKTOP, KOMITBIOTEP

WHIMBUIYATBHBIX  KOHCYJIBTAINMH,

TEKYILEro KOHTPOJIS u

NPOMEKYTOYHOU aTTECTAlUH

Y4eOHbIe ayTUTOpHU it | MeOenb: yueOHast meOelb Microsoft Windows;

Microsoft Office




0€301acHOCTH M OKa3aHMs NEepBOU

MEUIIMHCKON MOMOIIIH,
XUMHUYECKast nocyza u
obopyoBaHue, BECHI

nabopaTopHbIC eKTpOoHHBIE A&D
EK-4101, anexrporumtky — 10 mwrT.,
CYIIMIBHBI  mKad,  MEIMIanKu
MEXaHW4YEeCKHE — 8 IIT., MEUIAIKH
marautaele IKA HS 7 — 8 mr.,
pOTanMOHHbIE HCIIAPUTENN — 2 IIT.,
pedpakromerp HNPD-454 B2M,
IpruOOpsI ULt OTIPEAETICHUS
temiieparypsl! uiasienus [1TIT — 8
IIT., XUMHYECKHE PEaKTUBBIL.

KypcoBas pabora He npesycMoTpeHa yueOHbIM TUIaHOM.

VYuebHble ayIUTOpUU JUISt
KypCOBOTO MIPOEKTHUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)

Jnsi  camMocTosTeNnbHOW — pabOThl  OOYYAOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUICKTOBAHHbIE CIICIMATM3UPOBAHHONW MeOEIIbI0, OCHAIEHHBIE KOMITBIOTEPHO TEXHHUKOH C
BO3MOXHOCTBIO IIOJKJIOYCHUSA K CCTH «I/IHTepHeT» 1 oOecrieyeHrueM A0CTyIIa B 3JICKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

HanmeHoBaHHE NOMEIICHMI JJ1s
CaMOCTOSATENIbHON pabOTHI
oby4Jaromuxcs

OcHaIleHHOCTh MOMEIIECHUH ISt
CaMOCTOSATENLHOM PaboThI
o0yyJaromuxcs

IlepeueHb TMIEH3MOHHOTO
MPOTPaAMMHOTO 00ECTICUCHUS

ITomemnienne aasi CaMOCTOATENBHON
paboTel o0y4aromuxcs (AUTAIBHBIN
3an HayuHoii OOIHOTEKN)

MebGenb: yueOHas Mebeb
Kommnexkr  cnenuanun3upoBaHHON
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C TMONKIIOYEHHEM K
HHPOPMALHOHHO-
KOMMYHHUKAIIHOHHOM
«/HTEpHET» M OCTYIIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHY IO cpeny
o0pa3oBaTeNIbHON  OpraHM3alUH,
BeO-KaMepbl, KOMMYHHKaI[HOHHOE
obopynoBaHue, oOecrneunBaronee
JOCTYII K  CeTH  WHTEpHET
(mpoBomHOE COCIIITHEHUE u
OecCIpoBOJTHOE  COCOUHEHHE 10
texHosoruu Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TTomeuieHue i1t caMOCTOSATEIHLHOM

paboThI 0OyJaronTuxcs (ay/.
401C)

Meobenb: yuebHas mebOenb
Kommnexr  cnenuanun3upoBaHHON
MeOelH: KOMITbIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOYEHHEM K
HHPOPMALTNOHHO-
KOMMYHUKallMOHHOI
«/HTepHeT» M OCTYIIOM B
JIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3alllH,
BeO-KaMephl, KOMMYHHKaI[IOHHOE
o0opymoBaHue, OOCCIICYHBAOIIEE
JOCTyl K  CeTH  WHTEpHeT
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHHE  TI0
texuonorun Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office




