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MPAKTUKYM JIJISl CAMOCTOSITEIbHOU MOATOTOBKU CTY/I€HTOB K 3aHSTHIM
10 OMOOPTraHNYEeCKOM XUMHUH COCTABHIIN:

KoBanenko C.U.— n.¢apm.H., mpodeccop

Ipuiimenko B.A. — 1.dbapm.H., npodecop

TI'natoB H.M!. — k.apM.H., TOIIEHT

Kanpapi6eii K.A. — x.¢apm.H., TO1IeHT

Bocko6oitnuk A.1O. — k.apm.H., no1ieHT

AnTunenko JI.H. — x.¢apm.H., crapimmii npenoaasaTesb

Ka3ynun M.C. — accucTeHT

ITox oOmeil penmaknued 3aBemyromiero kadempold OpraHUYecKOW ¥W OHOOpPTaHWMYECKOHW XUMHM d.(apM.H.,

npogeccopa Koanenko C.H.

Perien3eHThI:

3aBenyromas kagpeapoid OHMOJIOrMYECKOW XMMHMU M Ja0OpaTOpPHOM NMArHOCTUKH, A.X.H., Tpodeccop
Auekcanaposa E.B.

3aBenyronuii kadeapoil TOKCUKOJIOTHYECKOW W HEOpraHW4ecKod xumuu, A. hapm. H., mpodeccop

ITanacenxko A.H.



TEMATUUYECKUM ILIAH

MPAKTUYECKHX 3AHATHUHA IO BUOOPTAHUYECKOW XUMHUHA

CTOMATOJIOI'us
Ne Koaso
Tema npakTH4eCcKOro 3aHATHS
n/n 4acoB
1 [TpuHIIUTIEI HOMEHKJIATYPBI U POCTPAHCTBEHHOTO CTPOCHUS 5
OPraHUYEeCKUX COCTUHECHUH.
5 DNEKTPOHHOE CTPOCHNE XUMUYECKUX CBSI3€H U B3aUMHOE BIIUSIHUE aTOMOB 5
B OPTaHMYECKUX MOJICKYJIaX.
3 HccnenoBanue peakiinOHHON CIIOCOOHOCTH YTIIEBOAOPOIOB 2
4 HccnenoBanue apoMaTHYECKUX CBOWCTB apeHOB. Peakiuu Sg. 2
5 IIpakTHYeckne HABBIKM U pellleHHe CUTYAIlMOHHBIX 3a/1a4: 5
«PeakniMOHHAA CTIOCOOHOCTH YIJIEBOIOPO/10B)
6 PeakumonHast cCiocOOHOCTH CITUPTOB, (HEHOIIOB, F3(PUPOB U UX 9
THOAHAJIOTOB.
7 HccnenoBanue KUCIOTHBIX M OCHOBHBIX CBOWCTB OPTraHUUYECKUX 5
COCTUHEHUN.
IIpakTHYeckne HABBIKM U pellleHHe CUTYAIlMOHHBIX 3a1a4: «CnupThl,
8 (peHOoIbI H KHCJIOTHO-OCHOBHBIE CBOCTBA OPraHNYeCKHX 2
COeIMHEeHUD)
9 HccnenoBanne XUMHYECKUX CBOMCTB aJIbAETHUI0B U KETOHOB. PeakiinnAy. 2
10 IIpakTuyeckHue HABBIKM U pPellieHHe 3a1a4 no TeMe: «buosornueckn 5
BasKHbIE PeaKIMU 0KCOCOeTMHEeHUii»
1 HccnenoBanne XMMHUYECKUX CBOMCTB KAPOOHOBBIX KUCIIOT U UX 5
(G YHKIIMOHATBHBIX TPOU3BOIHBIX.
12 CoiicTBa reTepopyHKIMOHATBHUX KapOOHOBBIX KUCIOT. O-, -, Y- 9
TUPOKCHU-, AMUHO-U OKCOKHUCIIOTHI.
13 IIpakTuyeckHe HABBIKM U pellieHne 3a1a4 o TeMe: «KapooHoBbIe U 9
rerepoyHKIMOHAJIbHbIE KAPOOHOBbIE KUCJI0THD)
14 HccnenoBanne XMMHUYECKUX CBOMCTB MOHOCAXapHI0OB. 2
15 HccnenoBanue CTPYKTYPBl U XUMUYECKUX CBOMCTB JUCAXapHJIOB U 5
MOJINCAXapHUIOB.
16 IIpakTHyecKkHe HABBIKM M PellieHHe CUTYAIMOHHBIX 32/124 N0 TeMe: 9
«YTl1eBOAbI»
17 0-AMHHOKHUCIIOTBI, IENTHBI, OCJIKH. 2
18 Hyxneo3uasl, HykiaeoTuasl. [lepBudyHas u BTopudHas CTPyKTypa 5
HYKJICMHOBBIX KHCIIOT.
19 IIpakTHyecKkHe HABBIKM M pPellieHHe CUTYAI[MOHHBIX 32/1a4 N0 TeMe: 9
«buonoauMepbl U UX CTPYKTYPHbIE KOMIIOHEHTHI».
20 HToroBsliit MOAYIbHBIN KOHTPOJIb 2
UTOI'O 40
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ITPABUJIA TEXHUKU BE3OITACHOCTHU
JJIAA CTYJAEHTOB, PABOTAIOHIUX B JJABOPATOPUAX
KA®EJIPHI OPTAHUYECKOM 1 BHOOPTAHUYECKON XUMHUN

Kaxxapiit cTyieHT 1oJKeH paboTaTh Ha 3aKPEIUIEHHOM 3a HUM pabodyeM MecTe.

PaGouee MecTo TOKHO cOiepKAThCS B YUCTOTE U MOPSAKE.

[Tpu paboTte HEOOXOAMMO HAEBATh Xajar.

B naGoparopum HeoOXxomuMo coO0IaTh TUIIMHY M MOpsSAoK. He crmemyer momyckath
TOPOIUIMBOCTH — OHA MPUBOJUT K HEyJauaM B paboTe, a MHOTJa U K HECYACTHBIM CITy4YasiM.
[TocTopoHHUM JHIIAM 3ampelIaeTcsi HaXoIUThes B TJabopaTtopuu. He pasperiaercst oTBiIeKarb
ApYT Apyra MOCTOPOHHUMH Pa3roBOPaMH.

Henp3st pabotars B nabopaTopuu OAHOMY, a TaKKe B OTCYTCTBUM JaOopaHTa WM
IperoiaBaTes.

B naGoparopuu 3anpeniaercs npuHUMATh MUITY.

Kypenue ctporo 3ampereHo.

He pa3pemaercs OpocaTb B BOJOINPOBOJHBIE PAKOBHHBI OyMary, (UIBTPBI, OCAaJIKH C
¢bunbTpoB. [laxHyiue 1 roproyue KUIKOCTH CIEAyeT CIUBATh B CHEHATbHbIE EMKOCTH.

B cnydae oOHapyXeHHs HEHUCIPABHOCTEH OSJIEKTPOMPOBOJKU MM BOJOIPOBOJHOM CETH
HE00XO0AMMO HEMEIJICHHO COOOIIUTH 00 3TOM JIAOOPaHTY WIIM IPENoJaBaTelio.

Crenyer OepexxHo oOpamarbes ¢ 1a00paTOPHO MOCY0N U peaKTHBAMHU.

Kareropuuecku 3amperiaercsi BBINOJHATH B J1a0OpPaTOpUu SKCIIEPUMEHTaJIbHBIE pabOoThI, He
CBSI3aHHBIE C BBHIIIOJHEHUEM Y4eOHOTO MPaKTUKyMa.

[Ipu HarpeBaHuu B MPOOUpPKaX KUJKUX WM TBEPABIX BELIECTB HENb3s HANPABIATh OTBEPCTHE
MPOOHUPKH WU OTKPBITYIO YacTh MpHOOpa Ha ce0s WM Ha cocelel — IPU BBIOPOCE HArpeToro
BEIIIECTBA MOKET MPOU30MTH HECUACTHBIN CITydai.

Ocoboe BHUMaHUE ynensiite 3ammure ria3. Ilpu padore ¢ KOHIEHTPUPOBAHHBIMU KHCIOTAMU
HajJeBaliTe 3alllUTHELIC OUKH.

ITo oxoHYaHHUU PaOOTHI CIIEAYET OCTaBUThH pabovee MECTO B YHCTOTE U MOPSIKE.

ITEPBAS IIOMOIIB ITPHU OKOTI'AX,
OTPABJIEHUAX U IPYT'UX HECYHACTHBIX CJIYYAAX

[TepeBs3ouHbIe CpeicTBA K METUKAMEHTHI HAXOATCS B 1a0OPaHTCKON KOMHATe.

[Ipn TepMmuueckux oxorax HEOOXOIUMO clejaTh NPUMOYKH STUJIOBBIM CIUPTOM HIIN
pacTBOpOM IMEepMaHTaHaTa Kallds, CMa3aTh MECTO OKOTa CIelHaIbHOW Ma3blo, CTapasch HE
MOBPEIUTH O00XIKEHHYIO KOXKY.

1[Ipu oxorax KUCIOTaMHU HEOOXOAMMO HEMEMJIEHHO OOMBITh O0O0MXOKEHHOE MECTO OOJBITUM
KOJIMYECTBOM BOJIbI U3 MO KpaHa, a 3aTteM 3%-HbiM pacTBopoM NaHCO:s.

[Ipu oxxorax miemodyaMu TMPOMBITH 000XOKEHHOE MECTO OOJBITUM KOJMYECTBOM BOJIBI, 3aTEM
1%-HBIM pacTBOPOM YKCYCHOM KHUCIOTHI. ['J1a3a clieyeT mpOMBITh BOJIOM, 3aT€M HACHIIIICHHBIM
pacTBOpOM OOPHOM KHCIIOTHI, TOCJIE YEro BBECTH B IJIa3a KaIUTl0 KaCTOPOBOTO Macliia. 3aTeM
cienyeT oOpaTUTHCA K Bpady.

[Tpu mope3ax cTEeKIOM 00S3aTeNbHO yJAIUTh OCKOJIKM CTEKJIa U3 paHbl, CMa3aTh NOPAaHEHHOE
MECTO HOJI0M.



TYIEHUE MECTHBIX 3ATOPAHUM

[Ipy BO3HMKHOBEHHM IOXKapa HEMEJICHHO BBIKIIOYHTH 3JICKTPOHArpeBaTeNbHBIE MPUOOPHI.
VYOparb mopanbiie OT OTHS CKJISIHKH C TOPIOYUMH SKHUIKOCTSMH. BBICTpO 3achimarh ouar
II0’Kapa IeCKOM, KOTOPBI HaXOAUTCS B CIIELUAIIBHOM SILIHKE.

Hcnonp3yiiTe acOecToBble ojiesIa, KOTOPble UMEIOTCS y Ja0opaHTa, AJs JIMKBUAALUK 04aroB
o’kapa.

Henw3s 3anuBaTh BoAoW 3aropeBmmiicss 3gup, OEH301, CMECH, CoMepKallie METAUTMICCKUN
HAaTPUM — BO BCEX CIIYYasX UCIOJIb3YUTE MECOK.

Bosbre ovaru moxkapa JMKBHAMPYIHTE C MOMOLIbIO OTHETyIIuTeNned. B ciydae oOmmpHOro
3aropaHus ClIeAyeT U3BECTUTH MOKapHYIO OXpaHy 1o Tenedony — 01.

B ciydae 3aropanust oex/pl He cleayeT OeraTh o KOMHATE, HaJ0 HeMEUIEHHO HaOpOCUTh Ha
ce0si acOecToBOE OESIIO MM KaKylO-TO BEPXHIOID OAEKAY, YTOOBI MPEKPaTHTh IOCTYI
BO3AyXa K 3aropeBlieiics onexzae. MOXXHO NOTYyIIUTh IjaMs, OTOeXaB OT od4ara H
MIEPEKaTBIBASACH 110 TOITY.

¢ npaBuiiamMu Th o3nakomiien (Ha)
®.N.0. [Moanuck




3AHSATHE 1

Tema: [IpocTpaHcTBeHHOE CTPOEHUE OPraHMYecKuX MoJieKkyJ1. [IpuHIunbI
HOMEHKJIATYPBI.

MortuBanus Tembl: bypHOe pa3sBuTHE TECOPETUYECKON M NMPUKIATHOW OPraHUYECKOM XMUMHUHU
CO371AJI0 CEPhE3HBIE MPOOIEMBI JIsI OBICTPOrO OCBOCHHUS OTPOMHOTO IMOTOKAa HOBOW WH(MOpPMAIUU U
TEOPETUYECKOTO OCMBICIICHUSI BCEro (akTHUECKOro Marepuana. B CBS3M C 3TUM YCBOCHHE
XUMHUYECKOTO $3bIKa, HOMEHKJIATYpPHBIX NpaBui, (opMHpOBaHHE TNPEICTABICHUNH O EIUHCTBE
CTpOeHMsI, KOHPUTyparuu, KOHPOPMAIIUN OPTraHUYECKUX MOJIEKYJ UMEET MEePBOCTEIIEHHOE 3HAUCHUE
IUI YCTEITHOTO M3y4eHHs M oOMeHa XMMHUYEeCKOH WH(popMaluend, MOHUMaHUS CBSA3HM 'CTPYKTypa-
OuooruuecKasi akTUBHOCTB".

[Heab: CdopmupoBaTh 3HaHME OCHOBHBIX TPHHLIMIIOB KIacCU(UKALMU, XUMHUYECKOH
HOMEHKJIATYpbl, IPOCTPAHCTBEHHOTO CTPOEHUSI OpPraHMYECKHX COCAMHEHUNW M YMEHHE HCIIOJIb30BaTh
WX B PEIICHHH HOMEHKJIATYPHBIX, CTPYKTYPHBIX 3a/a4, (DyHKIIMOHAILHOM aHAlM3€ JIEKapPCTBEHHBIX
BELIECTB.

BO]’[pOCBI JUIS1 CAMOCTOAITEIbHOM MOAT0OTOBKH CTYACHTOB:

YueOHoe 3a1aHHMe Konkperusanus 3axanus
1. CrpykrypHas Teopust A.M. ChopmynupyiiTe OCHOBHBIE ITOJIOKEHUSI TEOPUHU CTPOCHUS
byrneposa. opraHuueckux coequHennii A.M. byrneposa.
Hanummre »1eKTpOHHO-CTPYKTYpHYIO (opmyidy aToma
2. CTpoeHuEe MeTaHa. yriepoja. OOBSICHUTE €ro BaJCHTHOCTb U AIIEKTPOHHOE

CTpOEHHE G-CBA3U. TeTpaspuyeckas MoJieldb METaHa.

OOBscHUTE 3JEKTPOHHOE CTPOEHHUE T-CBs3HM. Hamummmre
CTPYKTYpHBIE (OPMYNBI COCAMHEHUH: OyTeH-1, 1wmc-
3. CtpoeHue rTuiICHA. OyTteH-2, TpaHc-OyTeH-2, mpomuH, OytuH-1, OyTHH-2.
Konkperusupyiite paznuuusi MHOHATUNA 'CTPYKTPYpHBIE
n3oMepbl" U "IHC-, TpaHC-U30MEpHI'.

W3yunte  OCHOBHBIE  TpaBuia  KOHCTPYHPOBAHMUS
CHUCTEMAaTUUYECKUX HA3BaHUM OPraHUYECKUX COEAUHEHHUIA:
a) Hazoure mo cucreme IUPAC crnenyromue
coemuaeHus: CHs3-CH,-Br, HOOC-COOH, CHy(OH)-
4. HomeHKnaTypa OpraHu4ecKux CH(OH)-CH,0H;CH,=CH-CI

COEIMHEHUIA. H,;N-CH,-CH,-COOH;CH3-C(0)-COOH,;

06) Hanummre CTpyKTypHBIE (GOPMYIBI COCTUHEHUN:
OyTeH-2-auoBasi-1,4 KucinoTa; MPONaHOH-Z2; 2-aMUHO-3-
MEpPKaITO-3-METUIIOyTaHOBAsI KUCJIOTA.

N3o6pa3ute B mpoekunu HbioMeHa 3aTOPMOXKEHHYIO H

5. Kondopmanus 3Tana u ux 3acIIOHEHHYI0 KoH(opMmaruu 3taHa. KakoMmy mosioKeHuto

SHEPreTUYECKUE XapaKTePUCTUKU. | HAa SHEPreTUYECKON KPUBOH (MAaKCUMYMY MIIM MUHUMYMY)
COOTBETCTBYIOT 3TH KOH(pOpPMAIIH.

6. Kondopmanum nukiorekcana u Nzobpaszute IIPEANIOYTUTENBHYIO KOH(OPMAaLIUIO

METHIILIUKIIOT€KCaHa. UKJIOTeKCaHa, MeTWIIKIorekcaHa. OObsicHUTE ee
IPEIIOYTUTENBHOCTD.

33)13‘11/1 JIAA CAMOCTOATEC/IBHOI'0 PCIICHUSA.

1. B pesynprare yriieBogHOro obMeHa 00paszyercs O-KeTOTJyTapoBas KHCIIOTa, SBISIOIIAsCS 2-
OKCOTICHTaHMOHOBOU KHCIIOTOW. Hamuimmre ee cTpykTypHYIO hopmyiy.

2. W3obpasute B mpoekinu HproMeHa 3aTOPMOXKEHHYIO U 3aCIOHEHHYIO KOH(POPMALIUIO XJIOpITaHa,
2-aMMHOATaHOMa, 1,2-TuopoMdITaHa

3. H3obpasute Hanbosee MpeArnOUYTUTENbHYIO KOH(OPMAIIHIO JJIi MOJIEKYJIbI OpOMIIMKIIOTEKCaHa,
T'MJIPOKCUIIMKIIOT€KCaHa.

4. Ha3zoBuTte cnepyromnmue Bemectsa no Homenkiaarype IUPAC:
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JInteparypa 1Jisi cCaMONOATOTOBKH:

I'y6erkmit FO.L., - Bioopraniuna ximist. — Binaums: Hosa kuaura, 2005. ¢.16-39, 54-62.
3imenkoBcbkuii b.C., My3nuenko B.A., bioopraniuna ximis.- K.: Bua. “Ksapt”, 2009.

TrokaBkuna H.A., baykos FO.U. - buooprannyeckast xumus .- M.: Meaumuna, 1991. ¢.9-29,51-67.
AprembeBa H.H., beno6opomnoB B.JI. u np. - PykoBoacTBo k 1abOpaTOpPHBIM 3aHATHSAM I10
Onoopranndeckoit xumuu.- M.: Menununa, 1985. C.24-33.



3AHSTHE 2

TeMa: JIeKTPOHHOE CTpPOeHMe XMMHYECKHX CBsi3eidl M B3aHMHOe BJIMSIHUE ATOMOB B
OPraHUYecKNX MOJIEKYJIaxX.

MoTuBalus _TeMbl: DIEKTPOHHOE CTPOCHHE AaTOMHBIX OpOWTaNed W WX TUOpUIN3aIus,
KOBAaJICHTHAsI CBSI3b, CONPSHKEHUE, IIEKTPOHHBIE Y(PPEKTHI KaK OCHOBHOI c11oco0 nepeaadyn B3auMHOTO
BIIMAHHUA OTHOCATCA K (byHI[aMeHTaJIBHBIM HOHATHUSAM U SBIISIIOTCS OCHOBOM CHUCTEMHBIX 3HAHUM O
PEaKIMOHHON CIIOCOOHOCTH OMOJIOTMYECKH BaXKHBIX OPraHUYECKUX COEIMHEHHH, Nal0T BO3MOKHOCTD
Ka4eCTBEHHO  MPOBOAUTH  CpPaBHEHUE  TEPMOJMHAMUYECKONM  YCTOWYHMBOCTH  COCIUHEHUH,
MHTEPIPETHPOBATH MEXaHU3Mbl OMOXUMHUYECKUX PEAKIIUH.

[leab: ChopmupoBarh 3HAHHS O CTPOCHHHM XHMHYECKHUX CBSI3€d, SJEKTPOHHBIX d(ddekrrax
3aMeCcTUTeNe U CTPOCHUHN MOJICKYII C COMPSIP’KCHHBIMU CBA3SIMU KaK TCPMOJHMHAMUYCCKHA yCTOfI‘-IHBBIX
CHCTEM, UCIIOJIb3YEMBIX MPU MOCTPOCHUU OMOJIOTHYECKH BaXKHBIX CTPYKTYP.

Bomnpocsl 11 caMOCTOSITEILHOM MOATOTOBKH CTYA€HTOB:

Y4eOHoe 3a1aHNe Konkperusanus 3axanus
Hanumure ¢opmynsl u  OOBSACHUTE  BIIEKTPOHHOE
1. CtpoeHre XUMHUYECKHUX CBSI3EH. CTPOEHHE KOBAJECHTHOM XMMHUUYECKON CBSI3U B MOJIEKYJIaxX:

MeTaHa, »JTeHa, OJTWHa, 2-OyreHa, OyranueHna-1,3,
neHtaaueHa- 1,4, rekcarpuena-1,3,5.

Omnpenenure TUO TUOPUAM3ALMKA aTOMOB YIJIEpoAa B

2. IlonsTre ruGpuaAN3aIUy. MOJIEKyJIaX METaHa, 53TE€Ha, NpONuHa, OyraaweHa-1,3,
OeH30:1a.
3. IIpupoa BOIOPOAHOM CBSI3H. OOBsicHUTe TPUYMHY OOpa30BaHMS BOJIOPOTHON CBSI3H.

Kak BomopomHas cBsizsb wu300paxkaeTcss TpadudecKu?
Hamumuire mpumepsl accoruaToB MOJIEKYJ METaHOJa,
9TAaHOBOH U CAIMIIUIOBOU KHUCIIOT.

Jaiite ompeneneHue MOHSATUSM: CONPSDKEHUE, SHEPTUs

4. ConpsiKeHHbIE CUCTEMBI, COIIpsDKEHUs, Aenokanu3anus. Hamummre ¢opmynsl u
SHEPTUs CONPSHKCHUS, T-TT ¥ P-T YKQXHUTEC THI CONPSHKCHHS B MOJICKYJIAaX CIICTYIOIINX
COMPSIKEHHUE. cooennHeHMi:  OyraameH-1,3, O€H30l, MpOIEHANb,

BUHIIXJIOPHU], PEHOJI, aMUHOOCH30JI, OCH3IbICTHI.

OOBsicHuTe dNeKTpOHHBIE A(G(PEKTH 3aMecTUTeNel B
amudarnueckux coenuHeHusx. Omnpenenure BUI W 3HAK
3JIEKTPOHHBIX A(h()EKTOB 3aMecTUTENeH B: XJOPOITAHE,
OpoModTeHe,  OUATHIAMHUHE,  aHWIWHE,  JTaHale,
5. DnekTpoHHbIe 2P HEKTHI npomaHoBoid  kuciaotre. OOBSICHUTE WHIYKTUBHBIA W
3aMECTUTENEH. Me30MepHBI  3()(EeKTbI B  CONPSHKEHHBIX  CHUCTEMax
apOMaTUYECKOTO M T€TEPOIMKIN-YECKOTO Psi/ia: aHWUJIMHE,
OcH3aIbACTH/IC, dbenore, HUTPOOCH3017IE,
OeH30JICYTB(OKHUCIIOTE, OeH30HHOI KHCJIOTE,
XJIOpoOeH30J1e, TOIyOJIe.

3agaum A1 CAMOKOHTPOJIS.

1. Ompenenure cocTosHME THOPUIM3AIMM AaTOMOB YIJIepoJa B MOJEKYJaX CIEAYIOIIHUX
coenuHEeHWI: |-meHTeH-3-uH, TneHTaaueH-2,3, OeH3oiHas KucioTa, OyramueH-1,3, TpOIEH, STHH,
TeKCaHOBast KMCIIOTA, TOMYO, (DEHOJI.

2. CpaBHHTE pacClpeIeieHHEe JJICKTPOHHOW IUIOTHOCTH B MOJIEKYJIE TenTa-aueH-2,4-0Boi
KHUCIIOTHI, OyTanueHa-1,3 u 3TaHIuOBON KUCIIOTHI.



3. PeTnHaiib, NpUHUMAIOIIUN y4aCTUE B MPOLIECCE 3PEHUS, COAEPIKUT CONMPSIKEHHYIO CUCTEMY C
OTKpBITOH 1enbio. O003HAYBTE CONMPSHKEHHYIO LIEMb U YKQXKHUTE BUJ U 3HAK 3JEKTPOHHBIX 3(PPeKToB

aIbJETUIHON TPYIIIIHIL.

4. YxaxuTe MHIYKTUBHBIM U Me30MepHbIe (P (EKThI B CIIEAYIONIMX COSANHEHHSIX !
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CH,—C
H
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o /O oH OH OH OH
CH3_C/ CHZZCH—C< CH;—CH—CH CI—CHz—iH—(‘iHZ
\H H CH,
0 0
CH2:CH—CH2—CH:CH—C/ CH,=—=CH—CH,—CH—CH,—C
H NH, OH
o\ /o
\C—CHZ—CHZ—CHZ—C< NC—CH,—CH=——=CH—CN
HO OH
oH CH, COOH CH—CcH,
OH OH
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N -

Cl CH,

: Cl O;N NO,
H NO,

O

' |

o N Cc
©/ \CHe
OH NH, Cl NH,

: :SH OH Br

JInteparypa nJisi cCaMONIOATOTOBKH:

I'y6cebkuii O 1L, - Bioopraniuna ximist. — Binnuns: Hosa kawura, 2005. ¢.31-43
3imenkoBcrkuit b.C., My3udenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

AptembeBa H.H., beno6oponos B.JI. u np. - PykoBoacTBo k nabopaTOpHBIM 3aHATHUSAM IO

Onoopranndeckoit xumuu.- M.: Menununa, 1985. C.34-42.
TroxaBkuna H.A., baykos }O.1. - buooprannueckas xumus .- M.: Menununa, 1991. c. 29-49.
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3AHSTHE 3

Tema: MHccienoBaHue  PpeakIMOHHOW  CIMOCOOHOCTM  yriieBOAOpoaAoB. Peaxkuum
PaIMKaJbLHOrO 3aMeleHus (Sr) B aIKaHax M 3J1eKTPopuIbLHOro npucoequHeHust (Ag) B alKkeHax

MoTuBanusi TeMbl: AIMKINYECKUE U LUKINYECKUE YTIEBOJOPOAbI IMPOKO PACIPOCTPAHEHBI
B MPUPOJIE: BXOASAT B COCTaB MPHUPOJHOIO rasza, HeTu TBEpJbIX FOPIOYNX HCKomaeMbiX. OHHU JiexaT B
OCHOBE BCEX KJIAcCOB OWOJIOTMUECKH AaKTUBHBIX BEIIECTB, HAXOIAT IIUPOKOE IMPUMEHEHHE B
OpPraHMYECKOM CHHTE3€ U MeAUINHE (KBEpLUT, UHO3UT, CTPENTHINH U T.1.).

Heab: CdopmupoBaTh yMEHHE MPOTHO3UPOBATH  CIIOCOOHOCTH  OCHOBHBIX — T'PYII
YIJIEBOJOPOJOB K TOMOJUTUYECKOMY HWJIM TE€TEPOJUTUYECKOMY MPEBPAIICHUI0O BO B3aUMOCBS3U C
ANIEKTPOHHBIM CTPOCHHEM aToMa yIiiepoJa U S3JIEKTPOHHbIMH 3¢ dekTamMu 3aMecTuTeneid Wiu

rerepoaToMoB, BBCJICHHBIX B apOMATUUYCCKOC SAIPO.

Bomnpocsl 11 caMOCTOSATEJIbHOM MOATOTOBKH:

No YyeOHoe 3axanue Konkperusanus 3a1anus

1. | Homenknarypa Hanumure bopmyIb CIEAYIOIIUX HACBILIEHHBIX
HaCBILIEHHBIX YIJIEBOAOPOAOB:  MpPOMaH, 2-METWJNEHTaH, H300yTaH,
AIUKIINYECKUX U [UKJIOTIPOTIaH, METHIILUKIIOTEKCaH.

HUKJINYECKUX Onuiure MeXaHW3M peakUUH XJIOPUPOBAHUS METaHa,
yriaeBonopoAoB. Peakuus MporaHa.
SR

2. | Homenknarypa Hanummre  dopMynbl  cieayloumMx  HEHACHIIIEHHBIX
HEHACBHIIICHHBIX YIJIEBOJOPOAOB W HA30BUTE HX MO MEXIyHapOAHON
AIUKIINYECKUX HOMEHKJIAaType: d3TWjeH, OyTajueH, 2-MEeTHJIIPOIIEH,
YIJI€BOJIOPOIOB. AIleTUJICH, [IUKJIOT€KCEH.

3. | Croco6s! nmomyueHust Hanumure cxembl peakiuil nmomyuenust Oyrena-1, mporena
HEHACBHIIIEHHBIX Jeruaparanyeil ClupToB, OTIIEIUIEHUEM TajJoreHOBOAOPOIa
YIJI€BOIOPOIOB. OT raJIOreHONPOU3BO/IHBIX; alleTHIICHA U3 KapOuaa KajbIus,

MAPOJIN30M METAHA.

4, | XuMH4ecKue CBOMCTBa Hanummure peakuuu >TWieHA, TpoOMeHa, 2-METHUINPOIEHA,
AJIKEHOB. Oyrena-1, OyTeHa-2 ¢ TaJloreHaMH, TajJoreHOBOIOPOJIAMH,
Peakuus Ag. BoZi0M. Ha3oBuTe IpOLYKTHI peakivii, yKa)KUTE€ MEXaHU3M.

Haiite o6ocHOBaHWE MpaBUIy MapKOBHHKOBA Ha IpUMeEpe
peaKI|y MPONCHOBOM KUCIOTHI U rporieHa ¢ HCI.

5. | Peaknus runpupoBanus Hanumwure peakuuu KaTaJUTHUYECKOTO THUIPUPOBAHUS
STUJICHA, IPONEeHa, 2-METUJIPONeHA.

6. | Peaknuum oxucnenus Hanmunmre peakuuy OKHCIEHUS TEpMaHTaHaTOM — KaJius
(peaxumst Barnepa) stunena, npomnena. Kakoe mpaktiyeckoe
3HAYCHHUE UMEET 3Ta peaKus?

7 | Peakuuu nonmmMepusanuu Hanumure peakiuu noiMMepus3aluu STUJIEHA, MPOIEHa,
XJOpO3TeHa (BUHWIXJIOpHAA), OyramueHa-1,3, a Takxke
peaklui0 TPUMEpHU3alLUHU alleTHIICHA.

8 | Xumuueckue CBOMCTBA Hanunmure peakuuu rajoreHupOBaHUs,

AJIKUHOB TUAPOTAIOTEHUPOBAHUS M TUApPATALMM  alleTUJICHA.
CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTh AJIKHMHOB U QJIKCHOB
B peakuusax Ag Hanumure peakuuu arnieTuiieHa U MponuHa ¢
xnopugom wmenu (I) B ammmaunom pactBope. Kaxkoe
IPAKTUYECKOE 3HAYCHHE UMEET 3Ta PEeaKIus?
9 | JIaGopaTtopHas pabota 1) [Tonyuenue MeTaHa U3 arerara HaTpUs

1) BpomupoBaH#e HEeNpeAeIbHBIX COCTUHECHUI
2) Peaknust Baruepa Ha qBOMHYIO CBS3b
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3agaum 1J1s1 CAMOKOHTPOJIS:

1. OObsicHUTE MEXaHU3M PEaKLIUU XJIOPUPOBAHUS MPOIIaHa, H300yTaHa.

no

Hamummre cxemsbl peakiuu Oyrena-2, sTeHa ¢ Opomom, Bogoit, HCI.
3. Hanmmmmute peakuuto runparanuu aneruwieHa (peakuus Kyueposa). Kakoil KOHEUHBIH MpOTyKT
o0pasyercs B pe3ynbTaTe peaxkiuu?

IIpakT4yeckue padoThl, BHINOJHSIEMbIC HA 3AHATHH:

IIporokoa Ne 3 [Hara

Onvim Ne 1

ITosyyeHne MeTaHa U3 alleTaTa HATPUS

B nmpobupky momectute Heckosbko KycoukoB cyxoro NaOH u noGaBpTe K HEMYy Takoe ke
KOJIMYECTBO alerara HaTpusa. 3aKpouTe MpoOMpKy MpoOKoW ¢ ra3o0TBOAHOW TpyOkoit. Ilpum
HarpeBaHUU CMECH Ha CBETSIEMCS TUIAMEHU TOopesKu oOpa3yercs ra3 0e3 I1[BeTa U 3araxa, KOTOpBIi
IPU OJKUTAHUN CTOPAET TOJyOOBATHIM INIAMEHEM.
Xumusm:

CH,COONa + NaOH _— » CH, * Na,CO,

Hao0aronenus:

BeiBOABI:

Onvim Ne 2

bpomupoBanue HenpeaeabHbIX COCIHHEHUI.

B npobupky mnomecture 3-4 Kamum OJEMHOBOM KHCIOTHI U pacTBOpUTE €€ B
yeteipexxiopuctom yriaepoae (CCls). YpoBeHb uakocTu B npoOUpKe JODKeH cocTaBisith 0,5 oM.
Jlo6aBbTe B mpoOupky 4-5 kanenb 5% pacTtBopa Opoma B YETBIPEXXJIOPUCTOM yriepoae. OTMeTbTe
HaOJII0OJaeMble N3MEHEHUS.

XHUMHU3M:
CH;3(CH3);CH=CH(CH,);COOH + Br, — > CH;3(CH3);CH-CH(CH,);COOH

r r

Hao0aronenus:

BeiBOABI:

Onvim Ne 3
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Peakuus ¢ pacteopom KMnO,

B npoOupky nmomectute 2 Karm OJEUMHOBON KHCIOTHI M 2 Karuu 2% pacTBOpa nepMaHraHara
Kanus. Berpaxaute mnpoOupKy HECKONbko pa3. OTMeTbTe, Kakue HM3MEHEHUS HPOUCXOJAT C
NepBOHAYAIBHOM (hHOJIETOBOM OKpAaCKO# pacTBoOpa.

XHUMHU3M:

3CHg(CH,);,CH=CH(CH,);COOH + 2KMnO, + 4H,0 — >

3CHg(CH,);CH-CH(CH,);COOH  + 2Mn02¢+ 2KOH
H OH

Hao0aronenus:
BeiBOABI:

JInteparypa nJisi cCaMONIOATOTOBKH:

1 I'y6cebkuii O 1L, - bioopraniuna ximis. — Binnuns: Hosa kuwura, 2005. c. 72-74.

3imenkoBcrkuil b.C., My3udenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AptembeBa H.H., beno6opogos B.JI. u np. - PykoBoacTBo k nabopaTOpHBIM 3aHATHUSAM IO
Oouoopranndeckort xumuu.- M.: Meaumuna, 1985. C. 66, 79, 80, 136

4 TrokaBkuna H.A., baykos FO.U. - buooprannueckas xumus .- M.: Menuuuna, 1991. C. 45-49,
117-146

N
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3AHSATHE 4

Tema: MHcciaenoBaHue peaKIHOHHOH CIHOCOOHOCTHM AapPOMATHYeCKHMX YIJIeBOJIOPOHOB.
Peaxuum Sg.

MotuBanusi _Tembl: HeHacbllleHHbIE AIIUKIMYECKHE YIJIEBOJOPOJBI  XapaKTEPU3YIOTCS
BBICOKOW PEaKIIMOHHON CIIOCOOHOCTBIO M YaCTO UCIOJB3YIOTCS B KAUECTBE MCXOJHBIX MPOMYKTOB JUIS
MOJIyUYEHHUsI BEILIECTB, MPUMEHSAEMbIX B TEXHUKE, MeAMLMHE, (apMmanuu. AJKEHbl U aJIKaJHueHBI
SIBJISIIOTCS. MOHOMEpaMHU, 3aHUMAIOIIMMU BUJIHOE MECTO B XMMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHHUI,
HIMPOKO MPUMEHSIEMBIX KaK OCHOBA JJISl Pa3JIMYHBIX JIEKAPCTBEHHBIX (OPM, YITaKOBOYHBIA MaTepua,
MPEAMETHI CAHUTAPUU U TUTUEHBI, XUPYPTrUUECKUN MaTepuai v T.1I.

leab: ChopmupoBaTh 3HAHUS O XMMHUYECKOM IIOBEJCHUHM HEMNpEIeNbHbIX aau(aTHUYeCKUX
YIJIEBOJOPOJOB BO B3aMMOCBSI3M C AJIEKTPOHHBIM CTPOEHHEM aToMa YIJIEpoJa U €ro XUMHUYECKHUX
CBA3EH.

BOHpOCbI JJI CAMOCTOSITEIbHOI NOAT0TOBKH CTYACHTOB

YyeOHoe 3a1aHue

Konkperusauus 3aganusi

Ctpoenue u HOMEHKJIaTypa
apOMAaTHYECKHUX YTJIEBOJIOPOI0B

Harmumure  dopmynsl  OeH3oma,  HadTaauHa,
u3onponuiadeH3ona, TpupeHwIMeTaHa, OeH30WHON
KHCJIOTHI, (peHoIIa.

CriocoObI osTyueHust apeHOB

Hanmcate cxembl peakuuii mony4yeHus OeH3o0Ia
TpUMepH3allMel  aleTWwIeHa, JTWIOEH30/1a IO
@Opunento-Kpadrcy, Tomyoma aeruapupoBaHuEM
METWILHMKIJIO-TEKCAHA.

Peakuun AIIEKTPOPHUIEHOTO
3amereHust (Sg) B apeHax.

Hanummre peaknuu rainoreHupoBaHus OeH3oa,
dbenomna, cynbdupoBanue ¢eHoma, HUTPOBAHHE
OcH30MHON  KHCIOTHL.  OnuImMTe  MEXaHU3M
peaknuii. CpaBHUTE PEAKIIMOHHYIO CIOCOOHOCTH
¢deHona, Tomyosa, aHWINHA, OEH30MHONW KUCIIOTHI C
OCH30JI0M B peaKIusIx 3IEKTPOPUIHHOTO
3aMelIeHUs.

Opuentupyrouiee nefcTBUe
3aMECTUTEIIEN B peakIusax Sg

OOocHyiiTe HampaBICHHOCTh peakuuil Sg npu
HAJMYUM JIOHOPHBIX WJIM aKIENTOPHBIX TPYNI B
apOMAaTHYECKOM KOJIbIIC.

Peakmuu OKHCJICHUA
apOMAaTHYECKHUX YTJIEBOJIOPOIOB

HammmmTe cxembl peakuyu OKUCICHHS TOJIyoJa p-
pom KMnO4, Genszona kucimopogoMm. OObscHHUTE
OTHOIIEHHE ATUX COCANHEHUH K OKHCIICHUIO.

PeaKI_[I/II/I BOCCTAaHOBJICHUSA apCHOB

N3o6paszuTte cxXemy KaTaJIMTUIECKOTO
BOCCTAHOBIICHHUS BOJIOPOJIOM OeH3oma,
STUIOEH30IIA.

JlaGoparopHas paboTa

1. OGpa3oBanue TpUOpPOMaHUIHHA
2. Cynb(upoBanue HapTaIMHA.

3. Okucnenne OOKOBBIX IIENENH TOMOJIOroB OeH30I1a
p-pom KMnO4

3agauu A1 CAMOKOHTPOJISA:

1. TIlpu 6poMupoBaHHM FTUIOEH30JIAa 3aMELICHUE MOXKET MPOUCXOAUTH B apOMATHUECKOM S/Ipe U

B OokoBO# 1enu. [IpoBenuTe OpoMupoBaHue STUIOCH30IA TTO KXKIOMY M3 3TUX HalpaBlIeHUN
Y Ha30BUTE MPOIYKTHI PEAKIMH. Y KQKUTE YCIOBHS U MEXaHU3MBI ITUX PEAKITHIA.
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2. Hanummmute ¢opmynsl ¢ypana, TuodeHa, mHHpposa, NUpazosa, HUMHIA30J71a, MTHPUAMHA,
nUpUMUIMHA, nypuHa. [lpuBenute Hymepanuio aroMoB. [loOKaXHTe COOTBETCTBHE 3THX
COCMHEHUI KpUTEPUSIM apOMaTHYHOCTH.

3. CpaBHHTE CIIOCOOHOCTH K HUTPOBAaHHUIO y OCH30WHOM KHCIOTHI U (peHona. Hamummure cxemsl
peaknuii  HUTpOBaHUA, alkwimpoBanus 1o Dpuaemo-Kpabrcy u  cynshupoBanus
XJI0pOeH301a, HUTPOOEH30J1a, TOJTYOJIa.

IIporokoa Ne 4 Hara

Onoim No 1

OO0pazoBanue TpUOpPOMaHUJIMHA.

B npoOupky momectuTe OIHY Kalull0o aHWJIMHA M 5—6 Kamelb BOJbI, XOPOIIO B30ONTaliTe M K
AMYJIbCHM TIPHUOABbTE HECKOJBKO Kareilb OpOMHOW BOABI NI0 MOsBIEHUs Oemoro ocaaka 2,4,6-
TpuOpomMaHuiInHA. Peakiuss OpoMUpOBaHMs aHWIMHA MPOTEKAET KOJUYECTBEHHO M MCIIOJB3YETCS B
(bapMareBTUUECKOM aHaIU3€ sl OTKPHITHS aHWJINHA U PAJa €ro IPOU3BOJHBIX.

XumMusm:
NH, NH,»

Br Br

+3Bf, ——— > + 3 HBr

HaoOaronenus:

BriBoabI:

Onvim No 2

CyabdupoBanue HadgTaIMHA.

B cyxyro npobupky nomecture 1 nonarouxy HadTanuHa. Harpeiite mpoOupky 10 pacruiaBaeHHs
HadranuHa. 3aTeM mgaiite el OCThITh M J00aBbTe K 3arBepicBiieMy HapTtamuay 10 kamenb
KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI (0oOasieHue NpoGoOOUmMb 6 GbIMANCHOM wKagy!).
OcTOopokHO Harpeiite nMpoOUpKy HaJ IMJaMEHEM TOpPENKH, MOCTOSHHO BCTPSXUBAs 10 JOCTHXKEHUS
MTOJTHOW OJTHOPOJTHOCTH CMECH. 3aTeM JalTe CMECH OCTHITh, 100aBbTe K Hell 10 kamenb BOABI M CHOBA
cierka  Harpeiite. Ilpu  mocnenyromeM — OXJaXICHUM  BBIACNSAIOTCS — KpUCTAIBI  [-
HadranmuHCynbGOKUCTOTH (B-cynbhoHadTamnHa)

XumMusm:
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+ H2804 KOHU'.; b

HaoOaronenus:

BriBoabI:

Onoim No 3

OxkuciieHne 00KOBBIX Lieneil roMoJI0roB 0eH30J1a.

B npoGupky nmomecture 5 kanenb BoAbl, 3 Karu 2% pacTBopa nepMmanranara kaiaus KMnOg u 1
karmio 10% pactBopa cepHoil kucnothl. Jlo6aBpTe 1-2 Kamiu TOJyosia M, SHEPTMYHO BCTPSAXHBAs,
HarpeBaiiTe NpoOMPKY HaJ IJJamMeHeM Tropeiku. OTMeTbTe, KaKhe HW3MEHEHHS MPOU30LLIN C
MepBOHAYAIbHOW OKpacKod pacTBopa. B pesymbTaTe OKHCICHHS KaKaas OOKoBas IIENb B KOJIBIIE
OeH301a HEe3aBUCUMO OT €€ JJIMHBI B KOHEUHOM cyeTe o0pa3yeT KapOoKCcHiIbHYI0 rpymmy. [loaTomy,
MOJIb3YSCh pEaKIMel OKHCICHUS, MOKHO YCTAHOBUTH HAlM4KMe OOKOBBIX IIETel B apOMaTHYECKUX

YTIE€BOIOPOIAX.
Xumusm:

CH, COOH

KMNnO, / H,SO,
Hao0aoaenns:
BriBoabI:
JInteparypa 1Jisi cCaMONOATOTOBKH:

1 ['y6cwkmit FO .1, - bioopraniuna ximis. — Binauist: HoBa kuura, 2005.

2 3imenkoBcrkuil b.C., Mysudenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AptembeBa H.H., berno6opogos B.JI. u np. - PykoBoacTBo k nabopaTOpHBIM 3aHATHUSAM IO
Ouoopranndeckort xumuu.- M.: Meaumuna, 1985. C. 68-81

4 TrokaBkuHa H.A., baykos }O.U. - buoopranndeckas xumus .- M.: Meguuuna, 1991. c. 134-
146
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3AHSATHE 5

Tema: IIpakTHueckHe HABBIKM W pelleHHMe CUTYAUUMOHHBLIX 3agauy: «PeakumoHHas
CIOCOOHOCTH YIJICBOAOPOAOBY.

MoTuBanusi ___TeMbl: 3HaHHWE  HOMEHKJIATYpPbl  OPraHUYECKUX  COCAMHECHHU,  UX
KOH(OPMAIMOHHBIX W KOH(UTYPAITMOHHBIX OCOOCHHOCTEH, B3aMMHOTO BIUSTHIE aTOMOB B MOJICKYJIaX
— SBJISIETCSl ONPENENSIOIUM TpPU MPOTHO3UPOBAHUM (PHU3UKO-XMMHUYECKHX CBOMCTB, PEAaKLIMOHHOM
CIIOCOOHOCTH TOTO WJIM WHOTO KJIacCa OPTraHWYECKHX BEHIECTB, CIIOCOOCTBYET TITYOOKOMY MTOHMMAaHUIO
MEXaHU3MOB PaIUKAIBHBIX, AICKTPOPMIBHBIX pEaKIUi, MPOTEKAIIMX In Vivo, in Vvitro, a Takxke
(GOpMUPOBAHHUIO TIPEACTaBICHWA O  (apMaKOTEPAEBTHUECKUX  CBOMCTBAX  JIEKAPCTBEHHBIX
MperaparosB.

[leab: 3akperuieHWe W TBOPYECKOE Pa3BUTHE 3HAHUM O 3aKOHOMEPHOCTSX B XHMHUYECKOM
MOBEJICHNH OCHOBHBIX KJIACCOB OPTraHMYECKUX COCIUHEHHH BO B3aUMOCBS3M C HX XHMHUYECKUM
CTPOCHHUEM.

BOHPOCBI AJd CAMONIOATOTOBKMU

1 .Jlalite ompeneneHue TMOHATHIO «KOH(opMmepb». WM300pasure B mpoekiuu HpromeHa
3aCTIOHCHHYIO M 3aTOPMOKEHHYIO KOH(OpMAIIMK dTaHa, XJIOPUCTOTO 3TUJIA, STAaHOJA, U CPABHUTE UX
SHEepreTuveckoe cocTtosiHue. M3o0pa3ure BO3MOXKHBIE KOH(OPMAIMU OTKPBITOW IIECTUYTOJIBHOM
renu. Yem 00ycIIOBIIEHO CTpeMIICHUE K 00Pa30BAHUIO MATH- U MIECTUYICHHBIX ITUKIOB?

2. N300pa3uTe IMKIOTeKCaH, METWIIUKIOTeKcaH, |, 4-TUXIOPIUKIOTeKCaH B KOH(pOpMAIHH
«Kpeciiay. Y KaKUTe aKCUAJIbHBIE U SKBATOPUAIBHBIE CBSI3U.

3. Kakoii BUJ cTepeon3oMepHH XapaKTEepeH Ui alKeHOB U IukioankaHoB? [laiite onpeneneHue
MOHATHIO JuacTepeoMepoB. Hamummre muc- W TpaHC-U30MEphl IS ATHICHAUKApOOHOBOW H
[IUKJIOTeKCaHAMKApOOHOBOM- 1 ,4 KHCITOT.

4. TlpuBenute »snexkTpoHHoe crpoeHne C-C- cBs3u B ankaHax. Kakoit Tunm peakiuu 10
HAIpaBJIEHUI0O M MEXaHU3My XapakTepeH Ui ankaHoB. [IpuBeaute cxemy TreMOJIUTHYECKOTO
(pamuKaIbHOTO) U TETEPOIMTHIECKOTO (HOHHOTO) pa3phbiBa KOBAJICHTHOM CBSI3H.

5. Uro Takoe paauKanbHBIC IleNMHBIE peaknuu? Hamumure peaknuu TaJoreHUPOBAHUS
(OpomupoBaHUs) MPOTIaHa, IUKJIOTCKCaHa U OIHUIIUTE MEXaHu3M (Sg).

6. [IpuBenuTe »SNEKTPOHHOE CTpOeHWE OdTwieHa u Oyraauena-1,3. Kakue peaknum 10
HalpaBJICHUI0O M MEXaHU3My XapakTepHbl s ankeHoB? Kakue peareHThl Ha3bIBAIOTCS
anekTpopmibHpIMU?  Hamuimmre peaknuio 3JeKTpoQUIbLHOrO mNpucoeauHeHUs (Ag) TalloreHoB,
raJlareHOBOJIOPOJIOB U BOJABI (C KUCJIOTHBIM KaTaau3aTOpOM) K JTHIIEHY, TPONUICHY, OyTeHy-2,
Oyranaueny-1,3. Onummure MexaHu3M.

7. JlaiiTe ompenencHUe TOHATHIO «COMPSDKCHHE» M YKaXKUTE OCOOCHHOCTh peakiuuu Ap B
COTIPSKEHHBIX JIMeHaX. MOeT M MPOAYKT peakluy THApUpoBaHusl OyraaueHa-1,3 cyiiecTBoBaTh B
BH/JIE IIUC-, TPAHC-U30MEPOB?

8. OOBsicHUTE BIUSHUE 3aMECTUTENICH Ha PEAKIMOHHYIO CIOCOOHOCTh JBOWHOW CBSI3M B
peakmusx AE. O0bsicHuTe TTpaBuiio MapKOBHUKOBA.

9. HamumuTe peakiuio OpOMHUPOBAHMS IUKJIONPONAaHa. YKaKUTEe OCOOEHHOCTH €€ MPOTEKaHUs,
CBSI3aHHBIE C 3JIEKTPOHHBIM CTPOCHUEM.

10. IlpuBenuTe SIEKTPOHHOE CTpoeHHE OeH3ona. JlaiiTe ompeneneHus MOHITHAM «IHEPTHS

COIPSDKEHUS (CTAaOUIIM3AINH) U «apOMAaTHYHOCTDY.
11. OxapakrepusyiiTe OTHOIIEHHE K OKHCJICHHIO MEPMAaHTaHATOM Kallisi aJIKaHOB, AJIKCHOB U
apenoB. Hanmummre 3Ty peakuuto 1 nponuieHa. [louemy oHa ncnonb3yercs Kak KaueCTBEHHas
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12. Tlpu 6poMupoBaHUY ITHIIOECH30J1a 3aMEIICHUE MOKET ITPOUCXOJNTh B APOMATHUECKOM SIJIpE
u B OokoBoii 1enu. [IpoBenure OpoMHupoBaHHE ATHIOSCH30JIa IO KAKIOMY W3 ATUX HAMpPaBICHUN H
HA30BUTE MPOAYKTHI peaKlUU. YKaXHUTE YCIOBUS U MEXAHU3MBI 3TUX PEaKLIUM.

13. Hamumwure ¢opmynsl ¢ypana, THodeHa, mupposa, NUpa3oia, WMHUAA30Ja, MUPUIUHA,
nupuMHanHa, mypuHa. [lpusBenure Hymepanuio atomoB. [lokakuTe cOOTBETCTBHE STUX COETUHEHHIMA
KPUTEPHUSIM apOMATUIHOCTH.

14. CpaBHHUTE CTIOCOOHOCTH K HUTPOBAHUIO Y OEH30MHON KUCIIOTH U QeHosa. Hamumure cxeMbl
peakiuii HUTpOBaHMA, ankuiupoBaHus mno Ppuaento-Kpaprcy u cynbpupoBanus xinopOeH30:a,
HUTPOOEH30J1a, TOJyOJIa.

15. O0ObsicHuTEe MEXaHU3M PEaKIMH XJIOPUPOBAHUS MTpoMaHa, n300yTaHa.

16. Hanumure cxembl peakuuu OyTeHa-2, aTeHa ¢ opomom, Bonoii, HCI.

17. HanummTe peakiyio TUIpaTaluy areThieHa, nponuHa, OytuHa-2 (peakmus Kydeposa).
Kakue npoayKkTsl 00pa3yroTcs B pe3yJibTaTe peakiuu?

18. Ompenenute COCTOSHUE THUOPUIM3AIMKM AaTOMOB yrjiepoia B MOJEKYJIaX CIEAYIOIINX
coequHeHM: 1-neHTeH-3-uH, TeHTaaueH-2,3, OeH3oiHas Kuciora, OyramueH-1,3, mpomeH, STHH,
reKcaHoBast KMCIIOTa, TOMYo, (DEHOJI.

19. CpaBHuTe pacmpeneieHUe 3JIEKTPOHHOW IJIOTHOCTH B MOJIEKYJEe TenTa-IueH-2,4-0Boi
KHUCJIOTHI, IEHTaIneHa-1,3 1 OyTeHIMOBON KUCIIOTHI.

20. Perunanb, IpUHUMAIOIIUHN y4acTHE B IIPOLIECCE 3PEHUS, COACPIKUT COMPSHKEHHYIO CHCTEMY C
OTKpbITON 1enblo. O003HAUbTE CONMPSKEHHYIO LIEMb U YKAKUTE BHUJI U 3HAK JIEKTPOHHBIX 3((deKToB
aJbJAETUIHOMN TPYIIIIHIL.

JInteparypa nJisi cCaMONIOATOTOBKH:

[

I'yocwkuii FO L., - Bioopraniuna ximist. — Binauis: Hosa kaura, 2005. ¢.16-112.

3imenkoBcrkuit b.C., Mysudenko B.A., Bioopraniuna ximis.- K.: Bua. “Ksapt”, 2000.

3 AprembeBa H.H., benoGoponos B.JI. u ap. - PykoBoacTBO K J1a0OpaTOpHBIM 3aHSTUSAM 10
Onoopranndeckoit xumuu.- M.: Menununa, 1985. C. 24-92.

4 TokaBkuHa H.A., baykos }O.U. - buooprannueckas xumus .- M.: Menununa, 1991. C. 16-
178, 214-224

N
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3AHSTHE 6

Tema: PeakumoHHasi CHOCOOHOCTH CHUPTOB, (PEHOJIOB, MNPOCTHIX 3PUPOB M UX
THOAHAJIOTOB.

MotuBauus_tembl: [IpencraButenu KiaccoB CHHUPTOB, (EHOJOB, MPOCTHIX 3(PUPOB U UX
THOAHAJIOTOB SIBJISIFOTCS BOKHBIMH TPUPOJHBIMH W CHHTETHUECKHMHU JICKAPCTBEHHBIMH CpEICTBAMHU
HapKOTHYECKOTO (HU3IINE CHUPTHI), aHTUCENTHYECKOTO (TUMOJI, CAMIIUIOBAsT KUCIIOTa, PE3OPIHH),
MPOTUBOTHCTAMUHHOTO (AuMenpoit) AeicTBrs. DYHKIMOHATBHBIC TPYIIBI TEPEUNUCICHHBIX KIACCOB
COCIMHEHUI conepkaTcs B BUTAMHHAX, aJIKaJOWIaX, FOPMOHAX, HE3aMEHUMBIX aMHUHOKHCIIOTAX,
CepACYHBIX TJMKO3MJAX M JPYTrUX OMOJIOTUYECKH BaXKHBIX coeqUHEHUsX. CupThl, (EHONBI, MPOCTHIE
3GUpPHl U UX THOAHAJIOTH HIMPOKO HCIOJIB3YIOTCS B OPTaHUYECKOM CHHTE3e. 3HAHHWE B3aMMOCBSI3U
XUMHUYECKOTO CTPOCHHSI M CBOWCTB pacCMaTPUBAEMBIX KJIACCOB JIa€T BO3MOKHOCTH PEIIaTh BOIPOCHI
UACHTH(HUKAIMA W COBMECTHMOCTH (hapMIIpenaparoB, IMPOTHO3HPOBATH YCIOBUS HMX CHHTE3a,
aHaJin3a U XpaHCHUA.

[leab: CdopMupoBaTh 3HaHHE PEAKIIMOHHOM CIIOCOOHOCTH CIUPTOB, (DEHOJIOB, MPOCTHIX
Bq)HpOB H UX THOAHAJIOI'OB, O6YCJ'IaBJ'II/IBaIOH_II/IX MPOTCKAHUC MHOTHUX XUMHUYCCKUX peaKI_[I/Iﬁ B )KHUBBIX
opranuzMax. BpipaboTrath yMeHHE MPOTHO3MPOBATH XWMHUYECKOE TIOBEJACHHE OPTaHUYEeCKHX
COGI[I/IHGHI/Iﬁ B CBA3HU C UX XUMHNYCCKUM CTPOCHHUCM.

Bomnpoca 151 camocTosATeIbHOM MOATOTOBKU:

Yu4eOHoe 3a1aHMe Konkperusanus 3aganus
1. | Homenknatypa cnuptoB, | Hamummre dopmynsr:  Oyradona-1, mpormanHonia-2,
a¢upoB " ux | ¢eHONA, OCH3MIIOBOTO CrIupTa, THAPOXUHOHA,
THOAHAJIOTOB. nudenmIoBoro 3upa, TAHTHOJA, TUMETHICYIbOHUIA.
2. | Croco6bl momydeHuss A) | OyTaHON-2 U3 COOTBETCTBYIOLIETO AIKECHA;
CIIUPTOB M300YTHJIOBBIM CIUPT THUAPOIM30M COOTBETCTBYIOIIETO

ankunxinopuga. Kakume cnupTtel  oOpasyercss  IpH
BOCCTAHOBJICHUU HpOHaHa.H}I nu I‘I/II[pOJII/I3€ I/I3OHpOHI/I.H-
arerara?

b) ¢penonon HanumuTe cxembl peaknuu mnoxydeHus ¢eHoma u f3-
HaTONAa M3 COJEH COOTBETCTBYIOIIUX CYIb(OKUCIOT,
raJlOTeHONPON3BOIHBIX YIJIEBOJOPOJIOB, coneit
apuinua3zonus. HazoBurte ucxoqHble COeTMHEHUS

B) mpoctsix a¢pupos [Tonyuure: MeTHI(EHWIOBBI  3pup  IeHCTBHEM
METHJIOpOMHIa Ha (PEHONAT HATPHS; JTUM3OMPOIIOBBINA
abpup  MEKMOJEKYSIPHOM  JAeTHApaTallued  CIupTa.
Hazowure a3¢upsi o cucreme IUPAC

3. | BimsHue MonekynspHOi CoopmynupyiiTe TOHITHE MOJEKYISIPHONH BOJOPOIHON
BOJOPOJHOM CBSI3U Ha CBsI3U " 00BsCHUTE eé BIHUSIHUE
¢usnueckue  cBoiicTBa | Ha (u3Myeckue CcBoiMcTBa dTaHona. M300pasute

BEILICCTB IPUMEPBl MEXMOJIEKYIIIPHBIX aCcCOLMATOB METAHOJIA,
dbenoma.
4. Peaknun oxucieHus. Hamumwure peakuun OKMCJICHUS nporanona-1,

OKHCINTEIBHBIC aTCHTHI. | IponaHoa-2, TMAPOXMHOHA, STAHTHOJIA.
OOBsCHUTE YCTOMUMBOCTH K OKHCJICHUIO TPETUYHBIX
CIIUPTOB.

S. Peakunn s>nuMuHApoBanus | Hamwimre YpaBHCHHC peakimn BTOPHYHOT'O
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OYTHIJIOBOTO CITUPTA C KOHIIEHTPUPOBAHHOMN
H,SO, npu HarpeBanuu. OnummTe €€ MeXaHU3M

6. | Peakuun Hamumwre YpaBHEHUS peakuui HUTPOBAHMUA,
SJIEKTPOQYHUIBHOTO cynb(hupoBaHus, OpoMupoBaHus GeHoa.
3amenienus (Sg). Ha30BHTE IPOIYKTHI PEAKIIHH.

7. | JlabopaTopHas pabora. 3anuiuTe HaOMIOACHUSIM BHIBOIBI B TIPOTOKOJI.

a) OKHCJICHUE STHJIOBOTO CITUPTA OMXPOMATOM KaJTus;
B) MOJIYUCHUC STHUIIXJIOPpU A U3 3TUJIIOBOTO CIIUPTA,
0) obpaszoBanue TpubpoMpeHoma,

B) JIETUIpATAIIUs YTUIOBOTO CITUPTA,;

3agaum 1u1si CAMOKOHTPOJIS:

1. OnummTe peaxiyio B3aMMOJCHCTBHS ATHUIOBOTO CIHPTA C TajoreHoBojopoaamu. Omnuimre
MEKMOJICKYJISIPHYIO W BHYTPUMOJIEKYJSIPHYIO ACTHAPATAIMIO HTaHOJa, HW30MPOIUIOBOrO
CIUpPTa U HA30BUTE MPOYKThI PEAKIIUU. Y KaKUTE YCIOBUS U MEXAHU3MBI 3TUX PEAKIUH.

2. OnumuTe peakuuu (QeHosia ¢ KOHUEHTPUPOBAHHON CEpHOM KUCIIOTOH, rajJoreHaMu, a30THOM
KUCJIOTON. ONMUIINTE OKUCIEHUE THAPOXMHOHA B XUHOH.

IIporokoua Ne 6 Hara

Onovim Ne 1

OxmuciieHne 3TUI0BOr0 CIMPTA XPOMOBOIi CMeChIO.

B npoOupky nmomecture 2 Kamiu 3THIOBOTO crupTta, 1ob6aBeTe | kammo 10% pacTBopa cepHoii
kucinotel HpSO4 m 2 xammu 10% pactBopa auxpomata kanus KoCrpOy. IlomydeHHBI OpaH)KeBBIN
pacTBOp HarpeiTe HaJ IIAMEHEM TOPEJIKH JI0 Havyalla U3MEHEHHUS OKpacku. Uepe3 HECKOIBKO CEKyH]I
pacTBOp CTAaHOBWTCS CHHEBATO-3eJeHBIM (1BeT obpasyromierocs cyibdara xpoma (III) Crp(SOy)3).
OHOBPEMEHHO OIIYIIACTCS XapaKTEPHBIH 3arax yKCyCHOTO allbJieTuaa (3amax MpebixX S0JI0K).

XHUMH3M:
3 H3C—CH2—OH + K2Cr207 + 4 H2804 —_—
//O
— »3 ch-c\H + 7 Hy0 + K,SO, + CrySOy)q
Hao6aronenus:
BriBoabI:
Onvim Ne 2

Ho.nyqelme ITHJIXJI0PHUIA U3 ITHJIO0BOI0 ClIUpPTA:
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B npobupky Haceimbre 2 momatouku NaCl, mpuneiite 5-6 xamenb 3taHoja, 3aTeM 100aBbTe 3-4
karm HySO,. Tlpu HarpeBaHuu Ha €1a0OM IJIAMEHHU TOPETKU W MOJHECEHUH IUIAMEHH K MpOoOHpKe
00pa3yIomUACs XJIOPITAH CrOpaeT TUIAMEHEM C 3€JICHOBAaTOM KaitMOil.

HaoOaronenus:

BriBoabI:

Onoim Ne 3

Oopa3oBanue Tpudpompenoa:
B npo6upky nomectute nsath kanenb 0,5% BoaHOro pactBopa ¢eHosa U nMprudaBbTe HECKOJIBKO

Karenb OpOMHOW BOABI 7O OOECIBEUMBAHHUS W TOsBICHUsS Oenmoro ocaaka 2,4,6-tpubpomdenHorna.
PeaKLII/ISI 6pOMI/IpOBaHI/I5I (beHona HpOTeKaeT KOJIMYCCTBCHHO U I/ICHOJ'IBSyeTCSI B aHaAJIU3C OJIA OTKpBITI/ISI
(beHoIa U HEKOTOPBIX €r0 MPOU3BOJHBIX.

XHMHU3M:

OH OH
Br Br

+3Br, — o + 3 HBr

HaoOaronenus:

BriBoabI:

Onvim Ne 4

Jeruaparanusi dTHIOBOI0 CIMPTA:

B npoGupky nmomectute 8 kamenb HpySO., 4 kamimm 3TaHoNa M HEMHOTO OKCHAA AFOMUHHS
Al,O3. 3akpoiite mpoOUpKy MPOOKOW C Ta300TBOAHON TPYOKOH M MEUIEHHO HarpeBaiTe Haj
IUTaMEHEeM TOpeJKu. Bpemnstommuiicss ra3000pa3Hblid 3TUIIEH NPU MPOIMYCKAaHUU B OpPOMHYIO BOJIY
BBI3BIBAaCT ee oOeciBeunBaHue. [Ipu MOKATAHWUU BBIACTSIONICTOCS Ta3a OH CropaeT CBETSIIUMCS
TUTAMEHEM.
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H,SO,

Br

H2C=CH2 + Brz _ H2C—J:H2

b

Haobmonenus:
BriBoabI:
JIutepaTypa a1 caMONOATOTOBKH:
1 T'yG6cwkuit FO.L, - Bioopraniuna ximist. — Binaumsa: Hosa kuaura, 2005. ¢.16-112.

N

3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBO Kk 71a00paTOpPHBIM 3aHATHUSIM 10
Oonooprannydeckoi xumuu.- M.: Menununa, 1985. - C. 24-92.

4 Troxkaekuna H.A., baykos 10.U. - buoopranndeckas xumus .- M.: Menununa, 1991. C. 16-178
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3AHSATHUE 7
Tema: UcciienoBanue KMCJIOTHBIX 1 OCHOBHBIX CBOMCTB OPraHM4eCKMX COeIMHEHUI.

MoruBauus tembl. KHCIOTHOCTE M OCHOBHOCTH OpPraHMYECKHX COEAMHEHHUN OTHOCATCS K
yucay (QyHIAMEHTAIBHBIX MOHATUN, HEOOXOAMMBIX JJIsl M3y4eHHUs OOJBIIMHCTBA pa3/eioB Kypca U
CHELMAJIBHBIX AUCLMILIMH. 3HAHUE DTUX CBOMCTB MCIOJB3YETCS JUIS MPAaBHIBHOIO NMPOTHO3UPOBAHUS
MEXaHU3MOB pEaklui, MOHUMaHMUs CYIIHOCTH KHCIOTHOIO M OCHOBHOIO KaTallu3a, OLEHKH
COBMECTHMOCTH JIEKAPCTBEHHBIX NIPENApaToB U T.1.

[leab: ChopmMupoBaTh 3HaHUS O KUCIOTHOCTU U OCHOBHOCTH OPIaHMYECKHX COEIMHEHHMH Kak
BaXHBIX MOHATHUAX, 00YCIOBIMBAIONIINX UX (PU3NKO-XUMHUECKUE U OMOIOTHYECKHE CBOWCTBA.

Bonpocs! 115 caMmoCTOATEIbHOM MOATOTOBKH CTYJAE€HTOB.

Ne
u/n YyeOHoe 3a1anue Konkperuzauus 3axanus
1. | KucnoTHOCTb. [Tonsitue kucnornoctu no bpencreny..
Pacnomoxure B paa 1o YMCHBIICHUIO
KHCIIOTHOCTH TaKHE€ COEJUHEHHS : METaHol,
NpONaHoN-2,  TPeT-OyTaHoJ,  STHJICHTJIHKOJIb,

[JIMIEPUH,  A3TaHoN, ¢eHoyn, M-HUTpodeHom,
YKCYCHasi, IllaBejieBas, MYypaBbUHAsi KHUCIOTHI.
[Tpusenure mpumepsr CH-, OH-, NH-, SH-kucnor.
2. | OCHOBHOCTb. Jlaiite ~ ompeneineHue  MOHATHS ~ OCHOBaHUE
bpencrena. [TpuBenute TUIIBI OCHOBAaHHMIA.
CpaBHHTE OCHOBHOCTBH CIIEIYIOUIUX OCHOBAaHMIA:
METHUJIAMUH, TUMETHIIAMUH, aHWINH, n-
aMUHO(EHOI, I-HUTPOAHUITUH.

3. | Teopus xucimoT u ocHoBaHu# | [laiiTe ompeneneHne KHUCIOT W OCHOBAHHWM IO

JIsrounca JIproucy. Pasnenute Ha KHUCIOTBI M OCHOBAHUS
TaKue COCIMHECHHMS - METAHOJI, TUATUIIOBBIN dPup 1
OCH301IL.
4, Kectkue u Markue kucnotsl | OnpenenuTe MOHITHS JKECTKask U MATKasl KUCIIO0Ta,
1 OCHOBaHMUS. ’KECTKOE H MIATKOE OCHOBAHUE.
5. Bonopoanas cBs3b OObBsicHuTe TPUPOAY BOAOPOJHOW CBS3UM Ha

IIPUMEpPE 3TAHOJIA U YKCYCHOM KUCIIOTBI

6. | JIaGoparopHas paboTa 1. Ilomyuenue 3TunaTa HaTPUSI U €ro THIPOIIU3;
2. ITonyuenue srunenraukonsta meau (11);
3. M3y4yeHne 0CHOBHOCTH aMUHOB.

IIporokoa Ne 7 [Hara

Onovim Ne 1

IMosryuyeHne 3TUIATA HATPHUS U €r0 THAPOJIN3.

B cyxyio mnpoOupky mnomectuTe 3 Kamid aOCONIOTHOTO 3TaHOJia W BHECUTE KYyCOYeK
METAJITUYECKOT0 HATPUS (Pa3MeEPOM CO CITUYCUHYIO TOJIOBKY), IPEABAPUTEIHHO OTIKATBIA OT KEPOCHHA
Ha (uibTpoBambHON Oymare. CoOepuTe BBIICTSIOMIMIACS BOAOPOJ, MPUKPHIB MPOOUPKY MPOOKOM.
3arem ybepute npoOKy U MOAHECUTE MPOOUPKY OTBEPCTUEM K IUTaMeHH ropenku. CMmech BoJopoJa ¢
BO3yXOM CrOpAET C XapakTepHbIM '"narommm" 3ByKOoM. benblil ocaiok 3Thiiata HaTpUsl paCTBOPUTE B
2—-4 xarursx dtaHoNia U Ao6aBeTe | karumo 1% cnuproBoro pactBopa denondranenna. Ilocne 3Toro
BHECHTE B MPOOUPKY 1-2 karuu Bosibl. OOBSICHHUTE MOSBICHUE MAJTMHOBON OKPACKH.

Xumusm:
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2 H,C—CH,—OH +2Na » 2H;C—CH,—ONa +H,

H;C—CH,—ONa +H,0 — s H;C—CH,—OH + NaOH (pH>7)

Hao0aronenus:

BriBoabI:

Onvim Ne 2

Monydenne yTnenraukoasata meau (II).

B npoOupky BHecute 2 kammm 2% pactBopa cyiabdara meau (II) CuSO4 m 2 kammu 10%
pactBopa ruapokcuaa Harpusst NaOH. O6pasyetcs rony0oii XJIOMbeBUIHBIN 0CaOK THIPOKCHIA MEIU
(1) Cu(OH),. [Jlob6aBbTe K HeMy | KamaO STUJICHTJIUKOIS M BCTPIAXHUTE Npoodupky. Ilpum
B3aumojieiicTBun ruApokcuaa menu (II) ¢ stuneHrnmukonem oOpasyercsl TIIHMKOISAT MEIU, PacTBOP
KOTOPOTO MMEET CHHIOI OKpacKy. JTa peakiusl HCHOJb3yeTcs Uisi OOHApyKEHHsI OpPraHuYecKuX
COCIMHEHUH, CONepKalNX JAUONBHBIN (PparMeHT (IBe TMIPOKCUIBHBIC TPYIIIBI Y COCEIHUX aTOMOB

yIieposa).
XuMHU3M:
CusQ,+2NaOH — 5 Cu(OH)2¢ + Na,SO,
H
AN
CH,—OH CH,-O 0—CH,
2 J: + CUOH), _» é ~cu¥ J: +H,0
H,—OH H,-O” ~S0—CH,
Hao0aronenus:
BriBoabI:
Onoim Ne 3

N3yyeHne 0CHOBHOCTH AaMHHOB:

OcHOBHOCTH ajiM(aTHYECKUX U APOMATHYECKHX AMHHOB.

1. B aBe mpoOupku BHECUTE O 2 KAy BOJBL. 3aTeM B MEPBYIO MPOOUPKY momectuTe 1 Karo
anmuHa CgHsNH,, a Bo BTOpyro — 1 kammo guatmnamuna (CpHs),NH u B36omaraiite. CpaBHHTE
pacTBOPUMOCTh ATHX aMHMHOB B Boje. Ilo 1 kamie comepkKMMOro KakaoW MpOOMpPKM HAHECUTE Ha
MOJIOCKY yHHBEPCAIbHOM WHAWKaTOpHOW Oymaru. Omnpeaenmure pH pacTBOpoB aHWIMHA U
JTUATUIIAMUHA.

2. K amynbcun anwivHa B Bojie A06aBbTe 1 kammo 10% pacTBopa XJIO0pOBOAOPOIHONW KUCIOTHL.
O6pasyercst mpo3paunblii pactBop. K pactBopy nusTuinamuba mnpuOaBbTe 3 Kaluld HACHIILIEHHOTO
BOJHOTO pacTBOpa MHKPUHOBOW KHCIOTHI W Tepememiaite. [IpoOupky moMmecTutre B CTakaH ¢
X0JOAHOH Bomo#. Uepe3 HEKOTopoe BpeMs 00pazyeTcs 0cafoK MUKpaTa AUITHIAMHUHA.

XumMusm:
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) S
NH, NH, | Cl

+ HCl ————

NO, NO,
© H
H CH OH (@) CH,
\N/ \ZC @}\I/ \
/
Hy  + — H I CHj
H H,C
2 \CH3 \CH3
O,N NO, OyN NO,
Hao0aoaenusa:

BriBoabI:

JInteparypa 1Jisi cCaMONOATOTOBKH:

[N

['y6cwkmit FO .1, - bioopraniuna ximis. - Binauisa: HoBa kuaura, 2005. ¢.16-112.

3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBo K 71a00paTOpPHBIM 3aHATHUSIM 10
Oonoopranndeckoi xumuu.- M.: Menununa, 1985. C. 24-92.

4 TroxkaBkuna H.A., baykoB I0.U. - buoopranudeckas xumus .- M.: Meaumuna, 1991. C. 16-
178, 214-224

N
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3AHSTHE 8

Tema: IlpakTnyeckue HABbIKH W pellleHHMe CUTYAUMOHHBIX 3aaa4 mo teme: "Cnumprhl,
(eHOJIBI U KHCJIOTHO-OCHOBHBIE CBOIICTBA OPraHMYeCcKUX COeJHHEeHHI" .

AKTYaJIbHOCTh _TeMbl: KHCIOTHOCTH W OCHOBHOCTh OPraHMYECKHX COCIWHEHUH 3TO
(byHIaMEHTAJIbHBIC TOHSATHS, 3HAHHE KOTOPBIX HCIIOJB3YIOTCS IUIsl MPABHIIBHOTO MPOTHO3UPOBAHUS
MCXAaHU3MOB PCaKIUU, TIOHUMAHHUA CYITHOCTU KUCJIOTHOI'O U OCHOBHOT'O KaTaJIn3a. CHI/IpTBI, q)eHO.HBI,
MPOCTHIE APUPHI M UX THOAHAIOTH IIUPOKO UCIIONIB3YIOTCSI B OpraHndeckoM cuHTese. [IpeacraBurenu
KJIaCCOB CITHPTOB, (DEHOJIOB, MPOCTHIX IPUPOB U UX THOAHAIOTOB SBJISIFOTCS BaKHBIMH TPUPOJIHBIMU U
CUHTETUYECKUMU  JIEKAPCTBEHHBIMU cpeacrBamu HapKOTHUYECKOr0 (HM3mIME CIIUPTHI),
AQHTUCENITUYECKOTO (TUMOJI, KapBaKpoJI, PE3OPLHH), MPOTHBOTUCTAMUHHOTO (IUMEIPOI) NEHCTBUS.
3HaHWEe B3aUMOCBSI3U XUMUYECKOTO CTPOCHUA U CBOMICTB pacCMaTpuBaACMBIX KJIACCOB O4C€T
BO3MOJKHOCTh ~ peIIaTh  BONPOCHI  WACHTHU(HKAIIMA W  COBMECTHMOCTH  (hpapMIpenapaTos,
IMPOTHO3UPOBATH YCIIOBHUA UX CUHTC3d, aHAJIN3a U XPAHCHUA.

eab:ChopmupoBaTh 3HAHHE PEAKIIMOHHON CIIOCOOHOCTH CIUPTOB, (PEHOJOB, MPOCTHIX
Bq)HpOB H UX THOAHAJIOI'OB, O6YCJ'IaBJ'II/IBaIOH_II/IX MPOTCKAHUC MHOTHUX XUMHUYCCKUX peaKI_[I/Iﬁ B )KHUBBIX
opranuzMax. BpipaboTaTh yMEHHE TPOTHO3MPOBATH XHMHYECKOE TIOBEICHHE OPTaHWYECKHUX
COG,Z[I/IHGHI/Iﬁ B CBA3HU C XUMUYCCKHUM CTPOCHHUCM.

Bomnpocsl 11 caMoCTOATEIbHOM MOATOTOBKH

Onpenenenne KUCIOTHOCTH U OCHOBHOCTH 110 bpeHncreny —JIoypu.

Brnusinue 35eKTpPOHHBIX U CTPYKTYPHBIX ()aKTOPOB Ha CUITYy KHCIIOT U OCHOBaHUM.

CpaBHUTH KUCIOTHOCTB: 3TAHOJA U STAaHTHOJA; METaHoIa, eHoMa, M-HUTPOodeHoa.

CpaBHUTH OCHOBHOCTb: METHJIAMHHA, METaHONAa U (PTOPMETaHa; METaHOJ]a U METaHTHOJa;
MeTaHoma, peHona, IMITUIOBOTro dupa.

5. CrocoOblI TOTy4eHHs! CTUPTOB:

- TUJPOJIU30M raJIOr€HOMPOU3BOIHBIX YIJIEBOJOPOIOB;

- TUJIpaTalyen aJKkeHoB;

- BOCCTaHOBJICHUEM aIIbJIETU/IOB, KETOHOB, KAPOOHOBBIX KHCIIOT U CIIOKHBIX (DUPOB.

6. CnocoOsI omydeHust (HEHOIIOB:

- Ccynb()UPOBAHUEM HIIU XJIOPUPOBAHUEM OCH3011a;

- OKHUCJIUTENbHBIM JeKapOOKCUITUPOBAHUEM apOMATHUECKUX KapOOHOBBIX KHCIOT

- U3 KyMouia (M30IpOonuIOeH301a)

7. CrocoObI MOTy4YeHUs TPOCTHIX IPUPOB:

- B3aUMO/ICHCTBUEM AJIKOTOJISATOB U (DEHOJIATOB HATPUS C TalOreHAIKAHAMU;

- MEXMOJIEKYJISIPHOM Jleruaparainuei CupToB B IPUCYTCTBUH KHUCIIOT.

8. Xumuueckue CBONCTBA CIIHUPTOB:

- B3aUMOJICHCTBUE ATUIIOBOTO CIIMPTA C A30THOM M YKCYCHOM KHUCIIOTaMU;

-MEXMOJIEKYJISIpHAsl U BHYTPUMOJEKYISIpHAs AeTUIpaTalis STUIOBOIO CIIUPTA:

- B3aWMOJICHCTBHE CIHUPTOB ¢ rajoreHanruapunamu Heopranmdeckux kuciot (PCls PCls PBrs
SOCly)

- peaKkIuy OKHCIICHMS: 3TaHOJIa, TponaHoia-1; mponanona-2; THAPOXUHOHA, dTaHTHONA. HazoBuTe
MIPOIYKTHI PEAKIUH.

9. Xumuueckue cBOMCTBa (hEHOJIOB:

- B3aUMOJEHCTBUE C BOJHBIMHA PACTBOPAMU LIETOYUECH:

- peaKkiuu rajJoreHupOBaHus, CyIb(GUPOBAHUS U AIKIIMPOBAHUS (C STUIIOBBIM CIIUPTOM).

10. XuMudeckue cBOWCTBA MIPOCTHIX IPUPOB:

- o0pa3oBaHHWE OKCOHHEBBIX COJIEH C KOHIIEHTPHUPOBAHHBIMU MHUHEpalibHbIMU Kuciaotamu (HCI,
H,SO,4, HNO3).

- pacuierieHre MPOCTHIX A(HUPOB (AIUA0TN3) HOAOBOJOPOAHON KUCIOTOM;

11. BnusHHE MOJEKYISIPHONW BOJOPOJHOM CBA3HM Ha (hu3nyecKkure cBoWCTBa cnupToB. M300pa3uth
MIpUMEpPHI aCCOLMATOB AJI METaHoJa, TpeT-0yTaHoIa.

MPwnh e
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12. Hanmcath ypaBHEHHE PEAKIMM BTOPUYHOTO OYTHIIOBOTO CHHUPTAa C KOHIICHTPUPOBAHHOM
CEpHOI KMCJIOTOW ITPU HarpeBaHUU. YKaxuTe TUl peakuu. [Ipasuiio 3aiinesa.

JInteparypa 1Jisi cCaMONOATOTOBKH:

[N

I'y6cwkmit FO L., - bioopraniuna ximis. — Binaums: Hosa kaura, 2005. ¢.16-112.

3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBo K 71a00paTOpHBIM 3aHATHUSIM 10
Onooprannyeckoi xumuu.- M.: Menununa, 1985. C. 24-92

4 TroxkaBkuna H.A., baykoB 10.U. - buoopranmdeckas xumus .- M.: Meaumnuna, 1991. C. 16-

178, 214-224.
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3AHSTHE 9
Tema: buosiornyeckue BaskHble peakui KAPpOOHUJIbHBIX COeINHEHUIA.

MoTuBauus TeMbl: AJbICTUIHBINA U KETOHHBIA KapOOHMIIBI COIEPKATCA B MHOTOUHCIIEHHBIX

OMOJIOTUYECKH BAXKHBIX COCIMHEHHSX PACTUTEIBHOIO M JKMBOTHOTO HPOHMCXOXKACHUS (BUTAMUHBI,
TOPMOHBI, KOPTHKOCTEPOHJIbI, CEpJeUHble TIUKO3UAbI, YIJIEBOABI M Jp.) Bbicokas peakunoHHas
CIIOCOOHOCTh OKCOCOEAMHEHHUH INUPOKO HCIONB3YeTCs B TOHKOM OpPraHMYECKOM CHHTE3€ s
noiyyeHus 3((EeKTUBHBIX (apMaIEBTHUECKUX IpernapaTroB. 3HAHHE OCOOCHHOCTEH 3JIEKTPOHHOTO
CTPOCHHS M XHUMHHU albJCTHUIOB M KETOHOB SIBIISICTCS OCHOBHOHM JUISI OCMBICIEHHOTO TOHMMAaHHS U

yCIIOBUS

OMOXMMHUUYECKHX  TPOIIECCOB,

COBMECTUMOCTH JIEKAPCTBEHHBIX CPEJICTB.
[leab: ChopmupoBaTh 3HaHUS 00 OCHOBHBIX XMMHYECKHX IMPEBPAIICHUN OKCOCOCIWHEHUH,

BOIIPOCOB

(hapMaKOKMHETHKH,

MIPOTHO3UPOBAHUS

UMCIOIIIUX BaXHOC 3HAHUC B OMOJIOTHYECKUX CUCTCMAaX, U YMCHMHC. HpOBOI[I/ITB Ka4CCTBCHHBIC

pCaKkuu Ha OTACIBbHBIC ITPECACTABUTCIIN AJIbACTHI0B U KCTOHOB.

BOHpOCbI JJI CAMOCTOSITEIbHOI MOAT0TOBKH CTYACHTOB

YuyeOHoe 3a1aHue

Konkperuzanus ey

Homenkiatypa anbaeruaoB 1 KETOHOB

Hamummire ¢Gopmynbl MeTaHamsl. dTaHAS,
OcH3anbpAeruaa, areToHa, IMAITHIKETOHA,
MeTUI(CHUIIKETOHA.

CTpOCHI/Ie U XUMHNYCCKass aKTUBHOCTb
OKCOIrpynIbl B aJiIbACTUIaX U KCTOHAX

Jatite 00BsICHCHHE W3MCHECHHIO
pPEaKIUOHHON CITOCOOHOCTH OKCOTPYIIIHI B
CBSI3U C ANEKTPOHHBIMHU u
[POCTPAaHCTBEHHBIMU daxTopamu
CTPYKTYpbl B psdy:  OJTaHaIb  —
XJIOpATaHaNb; (hOpMaNbAETU — YKCYCHBIH
aJIbETHU]] — allCTOH.

CriocoObI MOTy4eHUS aTbJACTHAOB U KETOHOB

[IpuBecTn cmocoOBl CHHTE3a: ATaHAIS
OKHCJICHHEM CrIupTa, TUApaTalnen
allcTUJICHA; aleToHa OKHCJICHUEM
COOTBETCTBYIOIIETO CIUPTA, THApPATAIUCH
METHWII-AI[ETHIICHA, KYMOJIbHBIM CITIOCOOOM.

Peaknuu oxucieHus

Hanummure cxemMbl peakuuii OKHUCIEHUSA
MpomnaHaisi OKCHJIOM cepedpa B BOIHOM
pactBope aMMHaKa (peakiust
"cepeOpstHHOTO 3epkana") U TUAPOKCHUIOM
meu (11). HazoBuTe mpoayKThl peakiui.

Peakuusi HykJI€OQHUIBHOTO TNPUCOEAUHEHUS
(An) . Mexanusm Ay

Hanumwure CXEMBI peaKkuuii:
BOCCTAaHOBJICHHH YKCYCHOTO  allbJIeTH/A
ATFOMOTHAPUIIOM JINTHS (LiAIHY);
NOJydeHHE TIOJTyalleTaJield TpomaHals ¢
STHJIOBBIM W METHJIOBBIM  CIHPTaMH,
NPUCOCTUHCHNE  CHHWIBHOM  KHCJIOTHI
(HCN) B mienouHoii cpene K AaleToHY,
OCH3AIBICTHTY.

PeaKHI/II/I AJIbJOJIBHOTO MPUCOCANHCHU A

Hanumure cxemy peakuuu ajibI0JIBHOIO
IIPUCOETUHEHMS JUISL YKCYCHOTO
anpaeruya. OnumuTe MeXaHu3M.

Peakiuu qucnponopiruoHUpOBaHUS

Hanummure cXeMy
JTUCITPONIOPIIMOHUPOBAHUS

peakiuu
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dbopmanperuaa, OeH3aIbIeTHIA.

8. | Peakuuu HykineopmibHOro npucoeAuHenus u | Hanummure ypaBHeHHS peakiuii yKCYCHOTO
OTILEIUICHUS c aMMHOKOMITIOHEHTaMH | U OEH30HHOI0 ajlbJerusia ¢ METHIaMHHOM,
(ruapa3suHOM, THAPOKCUIAMUHOM, aMUHAMH) | aHUJIMHOM, TUAPOKCUIIAMUAHOM. Kax
IIOJIy4aeTCsl  ypPOTPOIIMH M  KaKk  OH
IIPUMEHSETCS B MEIUIIMHE.

9. | l'anodopmHuoe paciienieHue Hamnumuire cXemy nonodopmMHOTO
PaCHICIUICHUA  alCTallbACTrn[ad, alcToHaA.
OOBsiIcCHUTE, KaKoe M3 COCIUHEHHH JacT
nomodpopMuyto  mpoOy:  JUITUIKETOH,
METHJIKETOH.

10. | JIaGoparophas paboTa 1. IucniponopiOHMpPOBaHNE
¢dbopManberuia B BOAHBIX pacTBOpax;

2. Okucnenue popmanbaeruja pacTBOPOM
Ag(NH3)20H u Cu(OH),.;

3. OOpazoBanue 2,4 -  IUHUTPO-
dbenunruapazona popmanbaeTUIa;

4. IlonydyeHue okcuma areToHa;

5. OTKpeITHE alleTOHA MEPEBOAOM €ro B
fonodopm

3amauu 11l CAMOKOHTPOJIS.

1. OmnumuTe MeXaHHW3M IPEBpAIICHUS YKCYCHOTO M OEH30MHOro ajibJeruja B JTUMETHIIALETalb.
KaxkoBa ponp KHCIOT0 KaTaan3aTopa U OTHOIIEHUE alleTalsl K TUIPOIH3y?

2. Tlpu nmeiicTBUM Ha OpraHu3M OOJIBIIKX /103 THUApa3WHA HAOIOAAIOTCS HEPBHBIC pacCTPOMCTRA.
Onummre xumMu3M B3aumoeiicTeus ruapazuna (NHp-NHy), ecniu u3BecTHO, 9TO OH pearupyer
¢ KohepMeHTOM nupHaAOKcaTb(ochaTom.

3. OnumuTe peakiuuo TUCIPONOPIIMOHUPOBAHMS ISl METaHANS, 4-MEeTUIOCH3AIbICTUIA.

IIporokoa Ne 9 Jara

Onvim 1

Jucnponopuuonuposanue popMajibIernia B BOAHBIX pacTBopax.

[Tomecture B npobupky 2-3 karm 40% pactBopa dopmanpaeruna. Jlob6assre 1 kammo 0,2%
pacTBOpa HMHIMKAaTOpa METWJIOBOTO KpacHoro. IlokpacHeHme pacTBopa YKa3blBaeT Ha KHCIYIO
PEaKIIMIO CPEIBL.

XumMusm:
@] OH 0
= - =
H—CZ  + H-CH_ ~ —— HC-0H + H—CZ  (pH<)
H OH OH
rmgpaTtHas popma
dopmanbgernga
Hao0aoaenusa:
BeiBOABI:
Onoim Ne 2

OTHoueHnne popMaIbAeruaa U aeToOHA K OKUCJIEHUIO 1eJOYHBIMU PACTBOPAMHU OKCH/I0OB
THAMXKEJABIX METALIIOB.
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1. Okucnenue cudpoxcudom cepeopa.

Bospmute nBe mpoOupku U B Kaxkayto moMmectute mo 1 karue 5% pacTBopa HuUTpara cepedpa
AgNO; u 10% pactBopa rugpokcuga Hatpus NaOH. K nomydennomy 6ypoMy ocajaky a00aBbTe IO
karpsiM 10% BOAHBIN pacTBOp aMMuaka J0 MOJHOTO PACTBOPEHHS OCa/IKa. 3aTeM B IIEPBYIO MPOOUPKY
npubasbre 2 Kamm 40% pactBopa gopmanbleruaa, a BO BTOPYIO — 2 KaIllid aleTroHa. B mepBoii
npobupke oOpa3yercs OCaJ0K HYEepHOro IIBETa, KOTOPBIA MPH OCTOPOKHOM HArpeBaHUU MOXKET
BBIIETIUTHCSl Ha CTEHKaX MpPOOWPKU B BUJE OJECTAIIETO 3epKalbHOTO Haiera. Bo BTopoil mpobupke
o0Opa3oBaHMs OCaJKa HE HAOIIOAaeTCsl.

XumMusm:

AgNOz + NaOH — >  AgOH + NaNOj;
2AOH ——™> Ag20¢+ H,O
Ag,0 + 4 NHz+ H,O — > 2 (Ag(NH3),)OH

@) O

H-CZ  + 2(Ag(NHg))OH ————> H-CZ + 2Ag|+3NH;+H,0
“H “oH

Hao0aronenus:
BriBoabI:

2. Okucnenue cudpokcudom meou(ll).

[TomecTute B mpobupky no 5 xamenb 10% pacTtBopa rHIpOKCHAa HATpUs U BOAbI, 100aBbTe 1
karmmo 2% pactBopa cynbdara mMeau (II) CuSO4. K BoimaBmemy ocanky ruzgpokcuaa meau (II)
npubassTe 3 kKarum 40% pactBopa Gopmanbaeruna. [Ipodupky ocTopoxkHO Harpeirte 10 kurneHus. B
MpoOUpKe 0CaToK MPUOOPETAST CHavasa KEITHIA IBET, 3aT€M — KPACHBIM M, €CIIM MPOOUpKa YUCTas,
Ha ee CTEHKAaX MOXXET BBIJICTUThCA MeTauinueckas Meas ("'MenHoe 3epkano').

XuMu3m:
CuSO,4 + 2NaOH ——> CU(OH)zl + Na,SO,4
CUHUN
AP A°
H—C\ + 2 Cu(OH), — > H-C + 2 CuOH¢ + H,O
H OH  >XenTbln
2CuOH —> Cu,0] + H,0
KpacHo-
KOPUYHEBBIN
¢O _0O
Cu0 + H-CZ ——» H—C< + 2 Cu¢
H OH
Ha6aronenusi:
BoiBoabI:
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Onvim Ne 3
Oo0pa3zoBanue 2,4-THHUTPOPEHUITHAPA30HA (POPMAJIbAETHAA.

B npoGupky momectute 5 kamenb pactBopa 2,4-muHutpodeHunruapazuHa. Jlo6aBere 1-2
karum 40% pactBopa opmanbaeruaa 10 NOSIBICHHS KEJITOrO 0CaaKa.

XumMusm:
O2N O,N

o
H—Ci/ + HoN-HN NO, — > "Sc=N-HN NOz + HO
H H

Hao0aronenus:
BriBoabI:

Onvim Ne 4

ITonyyeHne okcUMa aleTOHA.

B mpobupky momecture 1 gomatouky ruapoxjopuaa ruapokcumimamuda HoNOH-HCI, 1
JIOTIATOYKY KPUCTAIMUECKOro kKapOoHara HaTpus M pactBopure B 10-25 karumsix Bozasl. Ilocie
BBIJICJIEHUS] OCHOBHOM MaccChl JAMOKCHJA yIJIepoJa OXJIaguTe MPOOMPKY M 100aBbTE IPU XOPOIIEM
nepemMemmBaHuy 15 kamnens anerona. CMech pa3orpeBaeTcs, ¥ BHIIAAIOT OeIble KPUCTAIUIbI.
XHUMHU3M:

2H2N—OH' HCI + N32CO3 —_— 2H2N—OH + 2 NaCl + Hzo +COZT

HsC._ HaC_
_C=0 + H,;N—OH ———> ~C=N—OH + H,0
HsC HsC
HaoOaronenus:
BeiBOABI:
Onoim Ne 5

OTKpbITHE aLIETOHA MEPEBOIOM ero B iogogopm.

B npoOupky momectute 1 Kamimo pacTBopa ioma B Hoaunae Kaiaus W MpuOaBbTE MOYTH 10
obecriBeunBanus no kamisiM 10% pactBop runpokcuna Hatpus. K oOecuBedeHHOMY pacTBOPY
nobaspre 1 Kammo amneroHa. [Ipu crmabom HarpeBaHMM BBINAJACT JKEITOBATO-OENbI OCaloK ¢
XapaKTepHBbIM 3amaxoM Hoxogopma. OTa peakiusl HCIONb3yeTcsd B KIMHMUYECKHX Ja00OpaTOpHsX U
UMeeT NPaKTUYEeCKOe 3HAUYCHHE JJIsl IMarHOCTUKH CaxapHOro auabera.

XHUMHU3M:
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HsC—C—CH; +31,+3NaOH ——» H;C—C—Cl; + 3 Nal + 3 H,0
o) o)

H3C—ﬁ—cl3 +NaOH ——— CHI3¢ + CH3COONa

(@)
Hao0aronenus:

BeiBOABI:

JInteparypa 1Jisi cCaMONOATOTOBKH:

1. TrokaBkuaa H.A., baykos KO.. buooprannueckas xumus. — M.: Meauruna, 1985.- ¢. 188-

203.

3imenkoBcbkuit b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua, “Ksapt”, 2009.

3. AprempeB H.H., beno6opono B.JI. u np. PykoBoactBo k 1abOpaTOpPHBIM 3aHSATHSM 110
opranudeckon xumun. — M.: Meaununa, 1985. — ¢.92-108.

. I'yocekuii FO.1., bioopraniuna ximisi. — Binauns: Hoa xuura, 2005 c.114-126

N

SN
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3AHATHE 10

Tema: IIpakTuyecKkue HABBIKH W pelleHHMe CHUTYallMHOHHBIX 3aJa4 10 TeMe
«bH0I0rHYeCKH BaKHbIE PEAKIMH OKCOCOCTUHCHUI».

MoTuBauus TeMbl: AJbICTUIHBIA U KETOHHBIA KapOOHMIIBI COJIEPKATCA B MHOTOUHCIICHHBIX
OMOJIOTMYECKH BaXKHBIX COCAMHEHMSIX PACTHTEIBLHOTO M >KMBOTHOTO MPOUCXOXKAEHUS (BUTaMUHBI,
TOPMOHBI, KOPTHUKOCTEPOU[BI, CEpACYHBIE TIJIMKO3UABI, YIJIEBOABI M [1p.). Bpicokas peaxiuoHHas
CIOCOOHOCTh OKCOCOEAMHEHUU IIUPOKO HCIOJIb3YeTCs B TOHKOM OpPraHM4YeCKOM CHUHTE3e s
nonydeHus: 3PGeKTUBHBIX (apMaIeBTUUECKUX TMPEnapaToB. 3HAHWE OCOOCHHOCTEH AJIEKTPOHHOTO
CTPOEHMSI U XMMHHU QJIbJIETHJIOB U KETOHOB SIBJIIETCSI OCHOBOW JJII OCMBICIEHHOTO INOHUMAaHWs U
YCBOCHMSI ~ OMOXMMHUYECKHX  IPOIECCOB, BOMPOCOB  (apMaKOKHMHETUKH, MPOTHO3HUPOBAHUS
COBMECTUMOCTH JIEKAPCTBEHHBIX CPEACTB.

Ileab: ChopmMupoBaTh 3HaHHUA 00 OCHOBHBIX XMMHUYECKUX IMPEBPALICHUSIX OKCOCOCAMHEHUH,
MMEIOIIMX Ba)XHOE 3HAYCHHWE B OMOJIOTMYECKHX CHUCTEMax, U YMEHHE IPOBOJUTH KayeCTBEHHBIC
peaKkiuy Ha OTAENbHbIEC TPEICTABUTENN albIETHI0B U KETOHOB.

Bomnpoce! 111 caMOCTOATEILHONH MOATOTOBKHU CTY/JA€HTOB

No Y4yebHoe 3a1aHNE Konkperuzanus ey
1. Homenkatypa anbaeruioB 1 KETOHOB Hamumure dopmynsl  dopmanbaerua,
YKCYCHOTO  aibJerujia, OCH3aIblIerusa,
aleToHa, JTUATUIIKETOHA,
METHII(ECHUIIKETOHA.
2. | CtpoeHue n XuMHUYECKasi aKTUBHOCTh [Harite 00BsCHEHHE W3MEHEHUS
OKCOTPYIIIBI B aTbICTHIaX U KETOHAX pPEaKIUOHHOW CTIOCOOHOCTH OKCOTPYIIIIBI
BO B3aUMOCBS3M  C DJEKTPOHHBIMH U
MPOCTPAHCTBEHHBIMU dakropamu

CTPYKTYppl B  psdy:  JdTaHalbp  —
XJIOpATaHaNb; (hOpMaNbaETruy] — YKCYCHBIH
aJbETrHJ1 — alleTOH.

3. | CriocoObI mostyueHust anbAeruaoB U KeToHoB | IlpuBecTn cmocoObl cHHTE3a: H3TaHAIA
OKHCJICHUEM CIIHPTA, rHapaTanuei
alleTUJICHA; aleToHa OKHCIICHHEM
COOTBETCTBYIOLIETO CIHMPTA, TUApaTaeit
METHUJI-alleTHIICHA, KYMOJIBHBIM CITIOCOOOM.

4, | Peakuny oxucieHUs Hanummre cxembl peakuuii OKHUCIEHUS
MpoMaHaisi OKCHJIOM cepedpa B BOIHOM
pactBope aMMHaKa (peakiust

"cepeOpstHHOTO 3epkana") U TUAPOKCHUIOM
menu (11). HazoBuTe mpoayKThl peakiui.

5. | Peakmus HykneopunbHOro mnpucoenuHenus | Hanummure CXEMBI peaxkuuii:
(AN) . Mexanusm Ay BOCCTAHOBJICHUH  YKCYCHOTO  aJibJieruaa
ATFOMOTHAPUIIOM JINTHUS (LiAIHY);

HOJydeHHe MoJyaleTaneil MpomaHams ¢
STWIOBBIM ¥  METWIOBBIM  CIIUPTaMH,
IPUCOCAMHCHUE  CHHWIBHOMW  KUCJIOTHI
(HCN) B mienouHoii cpene K aleToHY,

OCH3aABICTHTY.

6. PeaKI_II/II/I AJIBIO0JIBHOTO HpI/ICOG,Z[I/IHeHI/I}I HaHI/IH_II/ITe CXGMy peaKI_II/II/I AJIIbAOJBbHOT'O
MIPUCOCMHCHHS JUIST YKCYCHOTO
anpaernga. OMUIINTE MEXAHU3M.

7. | Peakmuu qucniponopiiiOHHPOBAHKS Hanmuumre cXeMy peakuuu

JUCIPONOPIIMOHUPOBAHUS
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dbopmanberuaa, OeH3aIbIeTHIA.

Peakunu HyKI1€O(QMIBHOTO IPUCOSTUHEHHS U
OTILEIIJICHUS c AMHUHOKOMIIOHEHTAMU
(rupa3zuHOM, THAPOKCUIAMUHOM, aMUHAMU )

Hanvmure ypaBHeHHs peakiUii yKCYCHOTO
1 OCH30MHOTO albJeruaa ¢ METUIAMUHOM,
AHWJIMHOM, TUIPOKCUIIAMUHOM. Kax
noiydaercs yporponun? Kakoe oH mMmeer
IPUMEHEHNUE B MEAUIIMHE.

lanodopmuoe pacmierieHue

Hamnumuire cXemy nonodopmMHOTO
pacuieryieHusl areTanbJeTuaa, aleToHa.
OOBsICHUTE, KAaKOe M3 COCIUHEHHH JacT
nomodopMuyo  mpoOy:  JUITUIKETOH,
METHJIKETOH.

N -

JInteparypa 1Jisi cCaMONOATOTOBKH:

['y6cwkmit FO L., - bioopraniuna ximis. — Binaumst: HoBa kuura, 2005. c.114-126.
3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximis.- K.: Bua. “Ksapt”, 2009.
AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBo k 71a00paTOpHBIM 3aHATHUSIM 10
Oonoopranndeckoi xumuu.- M.: Menununa, 1985. ¢.92-108.
TrokaBkuna H.A., baykoB FO.U. - buooprannueckast xumus .- M.: Meaumuna, 1991. ¢.188-203
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3auarue 11

Tema: KapOoHoBbIe KHCIOTHI M X (PDYHKIMOHAJIbHBIE IPOU3BO/IHbIEC

MoTHuBanyusi TeMBbI:

AJIKaJION 0B, CAIIOHHUHOB U T.II.

[eab: ChopmupoBaTh 3HaHUST 3aKOHOMEPHOCTEH U OCOOCHHOCTEH B XMMHUYECKOM IMOBEICHUHN
KapOOHOBBIX KHCIOT M UX (YHKIUOHAIBHBIX IPOM3BOJHBIX, JIEXKAIIUX B OCHOBE Ipoliecce

Bbicokass peakiuoHHas CHOCOOHOCTH KapOOHOBBIX —KHCIOT,
(YHKIIMOHATIBHBIX MPOU3BOIHBIX IIHPOKO HCIIOIB3YETCS B OPraHMYECKOM CHHTE3€, IPOMBIIUICHHOCTH
JIEKapCTBEHHBIX cpelicTB. KapOOHOBBIE KUCIOTHI UTPAIOT UCKITIOYUTENBHO BaXKHYIO POJIb B OOMEHHBIX
MPOIIECCaX PACTUTENBHBIX M KUBOTHBIX OPraHW3MOB. Byydn MpOMEXyTOYHBIMH COCTUHEHHSIMHU, B
XO0JIe OKUCIICHUS YTIICBOJOB, KUPOB, OEIIKOB, OHH YYacCTBYIOT B OMOCHHTE3€ aMHHOKHUCIIOT, CTEPOHJIOB,

MeTabonu3ma.

Bomnpocsl 11 caMoCTOATEIbHOM MOATOTOBKH

Ne YueOHOE 3a7aHHE Konkperusauus 3aianus

1. | Knaccudukanus CucreMaTu3npyiTe OCHOBHBIE MPABUJIA KOHCTPYUPOBAHUS
HOMEHKJIaTypa Ha3BaHW KapOOHOBBIX KHCJIOT 10 3aMECTUTEIBHOMY
KapOOHOBBIX KHCIIOT merony (cuctema IUPAC). Hamumure CTpyKTypHBIE

bopMynBl  CHenyIOIIMX ~ COCJUHEHUH:  MypaBbUHas,
YKCYyCHasl, IpONaHoBasi, I1aBeyieBasi, MaJJOHOBas, sIHTapHas,
o-(braneBas,  aKpwiIOBas, CTEAPUHOBAs,  OJCHHOBAS
kucnoThl. [IpoBennTte ux KiacchuKaluio.

[lepeuncnnre OCHOBHBIE CLIOCOOBI MOTY4YEHHUST KapOOHOBBIX

2. | CriocoObl OJTydeHHS KUCJIOT. Hamummmre cxembl TmoNy4YeHHs: OCH30MHOM
KapOOHOBBIX KHCIOT KHMCJIOTBl OKHCIIEHUEM COOTBETCTBYIOLIErO YIJIIEBOIOPOAA;

IIaBEeJIEBOM  KHUCJIOTHl OKHCIEHHEM COOTBETCTBYIOIIETO
aJIbJICTU]IA.
[IpuBenute snexkrponHoe crpoeHue -COOH rpynmel u

3. | DAeKTpOHHOE CTPOCHHE KapOOKCHIIaT-aHUOHA. [TokaxwuTe BIIUSTHUE
KapOOKCHIIbHOM IPYNIBI U | AIEKTPOHOJOHOPHBIX U AEKTPOHOAKIIEITOPHBIX
KapOOKCHIIaT-aHHOHA 3aMeCTUTENeH B paJuKane Ha U3MEHEHHE KUCIOTHOCTH Ha

npumepe: HCOOH wu CH3COOH u CI-CH,COOH;
CH3COOH 1 HOOC-COOH; CH3COOH u C¢HsCOOH.

4. | OyHKIUOHATBHBIA aHamn3 | Hamummre  cXemMbl  TOJYYeHHS:  COJied  YKCYCHOW,

COOH- rpynmsl CTEapMHOBOW KHCJIOT; CIIOKHBIX 3(pUPOB, XJIOPAHTHIPHIOB,
AQHTHJIPUZIOB  YKCYCHOM, OCH30MHOM KHCJIOT, aMuja
YKCYCHOM KHUCJIOTBI.

5. | Mexanusm peakiuu Onumwure  MeXaHM3M  peakluu  HYKJIeO(UIHLHOTO
HYKJICO(UITHHOTO 3aMeIIeHUsT Ha TpUMEpe peakiuu  dTepuduranuu
3amereHus(Sy) ATUJIOBOTO CIUPTAa W YKCYCHOM KHCJIOTOH; a Tak e

IIEJIOYHOT0 THAPOJIN3a STUIIALIETATA.

6. | Peakmus Hanummre peakiuio AekapOOKCHIMPOBAHUS I1aBEIECBOM,
NEKapOOKCUITUPOBAHUS OCH30MHOM KHCIIOT.

7. | Peaknus Omnpenenure I-, M- apdpexrst COOH- rpynmbl. Hanumure
raJIOTEHUPOBAHUS KUCIOT | PEaKIUIO0 XJIOPUPOBAHUS MPOINMOHOBON KHCIOTHI XJIOPOM,

THJIPOXJIOPUPOBAHUS TIPONIEHOBOM KHCIOTHL. OOBsICHUTE
Je3aKkTUBUpYlolee, M- opueHTupyroniee Biausaue COOH-
IpyMIbl B peakuusx (Sg) st 0eH30MHON KHCIOTHL

8. | XuMuueckue cBOMCTBa Hanumure peakiuio ruipoMTHYECKOr0 paclieryIieHUus B

CTPOCHUC JTUTINIOB

HIEJIOYHOM  cpefie  UMaTbMHUTOUJI-CTEAPOMITIULEPUHA.
Hanummure CTPYKTYpHBIE dbopMyIbl
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dbocharuaunkonamuHoB (Kedamuubl) u GocaTHIXOITMHOB
(JIeUUTHHBI), COAEP)KAIIMX OCTATKH  OJEUHOBOM U
CT€apuHOBOM  KkHCiOoT. Kakue mpoayKThl — peakuuu
o0pasyercs B pe3ynbTaTe UX TuaAposm3a’?

JlabopartopHnas pabota 1. OTkpbITHE YKCYCHOM KHUCIOTHI

2. ObOpa3oBaHue HEPACTBOPUMBIX KAJIBIUEBBIX  COJICH
BBICIIUX KUPHBIX KUCIOT

3. OTKpBITHE UIABEIEBOM KHCIOTHI B BHJIE KaJbI[UEBOU
COJIn

4. Tlomydenue sTunanerara

1.

2.

3.

3agaum A1 CAMOKOHTPOJIS.
CuHTE3UpyUTE STUIIOBBIA 3PHUP YKCYCHOH KHCIOTHI, HCIIOJB3ysl B KaueCTBE HCXOIHOTO
COCIMHEHUS MaJOHOBYIO KHUCIOTY. C TOJY4YEHHBIM JTHUJIALIETATOM OCYIIECTBUTE PEAKIIUU
TUIPOJIN3a U aMMOHOJIN3A.
OnMBKOBOE MAacii0 HMCHOJB3YETCS JUIsl MPHUTOTOBICHUS WHBEKIMOHHBIX PacTBOpoB. B ero
coctaB BxoaaT ojeuHoBas (80%) u nuHoneBas (7%) xuciorel. Mcxons U3 XMUMHYECKOTO
CTpOEHUS, OOBSICHUTE NMPUUUHY KHUJKOH KOHCUCTEHUUH OJMBKOBOro macia (T.ur. — 6° C). B
pe3yabTare, Kakoro XHMHUYECKOTO IMPEBPAIIEHUS MOXET HW3MEHUTHCS KOHCHUCTEHIMSI 3TOTO
Mmacna?
[Toctpoiite dopmyny monekynsl ¢doconunuaa Ha ocHoBe (ochaTHUIHONH KHUCIOTHI,
po3Tepu(PUIMPOBaHHON KOJIAaMHHOM (2-amMuHOATaHOoJIOM). HazoBute stoT (ochomunun u
OXapaKkTepU3yHTe ero OTHOUICHUE K TUAPOIIHU3Y.

IIporokoa Ne 11 Hata

Onovim Ne |

OTKpbITHE YKCYCHOH KHCJIOTHI.

B nmpo6upky nomectute 1o 3 Kariu YKCyCHOM KHCIOTHI U BOAbI. VcnbITaiiTe peakiuo pacTBopa
Ha jakmyc. K pactBopy mpubaBbre 2-3 kamum 10% pacTBopa THMAPOKCHAA HATpUs 10 MOJHOM
HelTpanu3anumn ykcycHo# kuciotsl. [locne atoro no6assre 2-3 kamnu 1% pacTBopa xyiopuia xenesa

(1) FeCls. IMosBnsieTcs sxenTo-kpacHoe okpammBanue arerara xenesa (III). ITogorpeiite pacTBop 10
KHTICHUS, BBIIEIIAETCS KPacHO-0yphIii 0CaI0K HEPACTBOPUMOTO B BOJI€ THAPOKCHIA AUAICTaTa XKejesa.
PacTBOp HaJ 0CaJKOM CTAaHOBHTCS OECIIBETHBIM.

XuMu3M:
0 0
/ Y
H3C—C/ = Hoc—7 4 H (pH<D)
N
OH o
Y4 /
HsC—C +NaOH ———> H,C—C  +H0
N \
OH ONa
Vi
BH,C—C  +3FeCly+2H0 ———> [Fes(OM),(CH;C00)q| + 2CH;cO0H
ONa
Fes(OH)3(CH;C00)| —— 3 Fe(CH3COO)ZOHl
Hao0aronenus:
BriBoabI:
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Onvim Ne 2

Oo0Opa3oBaHue HEPACTBOPUMBIX KAJIbLIHEBBIX COJIei BHICIIMX KUPHBIX KHCJIOT.

B mpobupky momecture 5 Kamenb pacTBOpa MbUIa M J00aBbTe | Kamio pacTBOpa XJIOpUAA
kanbius CaCly. B36onraiite comep:kumoe npooupku. [losBrisiercst 6embiii ocaok.
XuMu3M:

2 C19H39-COONa (ClgH39-COO)2C3
n 2 C17H35'C00Na +n CaC|2 —_—> N (C17H35-COO)2Ca +n 2 NaCl
2 C15H31-COONa (C15H31-COO)2Ca
HaTpueBble Mbina KanbuneBble Mbla
Hao0aronenus:
BoiBoabI:
Onvim Ne 3

OTKpbITHE 1ABEI€BOI KUCJIOTHI B BUA€e KAJTbIHEBOH COTH.

B npoOupky momecTuTe J0MaTOYKy HATPUEBOM COJIM IAaBEJICBOW KUCJIOTHl W MpuOaBbTe 4-5
Kalreab BOJBl J0 MOJHOrO pacTBopeHud. llumerkoi Bo3pMuTe 1 Karuo pacTBopa M HaHECUTE Ha
npeaMmeTHoe crekino. Jlo6aBpTe K Hell 1 karutro pacTBopa xsopuaa kanbius. [Ipoucxoaut o6pazoBanue
KpUCTAITUYECKOro ocajka. C KpucTaliaMu OKcallaTa KaJIbIUSI MOYKHO BCTPETUTHCS TIPH KIIMHUYECKOM
uccienoBaHu Mouu. OHU UMEIOT GOPMY MTOUYTOBBIX KOHBEPTOB U XOPOIIO BUAHBI IIOJT MUKPOCKOIIOM.
Xumusm:

A A
C\ C\
ONa O\
+ CaCly, —> Ca + 2 NaCl
i /ONa L /O
Hao0aoaenusa:
BeiBOABI:
Onovim Ne 4

Hony4yenue 3THIanerara.

B cyxyto npoOGupKy momMecTuTe mopook 0e3BOHOTO arieTaTa HaTpHus (BBICOTON OKOJIO 2 MM) U
3 kamm 3TwioBoro cnupra. /lo6aBpTe 2 Karuim KOHIIEHTPUPOBAHHOW CEpHOW KHUCIOTHI (0obasnenue
npPoBOOUmMD 6 GLIMANCHOM WKA@y!) 1 OCTOPOKHO HArpeUTe HaJl TUIAMEHEM TOPENKU (ocmoposicho!
pacmeop modxncem evinjaecHymocal). Uepes HECKOIbKO CEKYHJ MOSBISETCS NPUATHBINA 3amax
sTHIIaneraTa. Peakius ucrnonb3yercs A OTKPBITHS 3TUIIOBOTO CIUPTA.
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XumMusm:

/ /
2 H3C—C\ + H2804 —_— 2 H3C—C + Na2804

\
ONa  KoHW- OH
4 H,SO 4
HiC—C + HO—CpHs —Romg > HaC—C + H0
OH O_C2H5
Hao0aronenus:
BriBoabI:
Jluteparypa 1Jisi cCaMONOATOTOBKH:
1 Tyo6cokuii FO.1., - Bioopraniuna ximisi. — Binauns: Hoa kuura, 2005. C.126-140, 251-268.

N

3imenkoBcrkuil b.C., My3ndenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.
3 AprembeBa H.H., benoGoponos B.JI. u ap. - PykoBoacTBO K J1a0OpaTOpHBIM 3aHSTUSAM 110
Omoopranndeckot xumuu.- M.: Menununa, 1985. c. 117-118

4 TrokaBkuHa H.A., baykos FO.W. - buooprannyeckas xumus .- M.: Menuuuna, 1991. c.191-
220, 427-440
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3AHSATHE 12

Tema: I'erepopyHKIMOHAIbHbIE KAPOOHOBbIE KUCJIOTHI.
a-,B-,y- ’'mapokcu-, aMMHO- U OKCOKMCJIOTHI.

MoTHBAIIUA __TEMBI: AMHHOKMCIIOTBI, OKCH-, aMHHO- M OKCOKHCJIOTHI SBJISIIOTCS
CTPYKTYPHBIMH  KOMIIOHEHTAaMH  YPE3BBIYAHHO BaXHBIX JUIA  JKU3HEACATEIBHOCTH  JKHUBBIX
Ounonorndeckux cucrem (0K, HYKJIEWHOBBIC KHCIOTHI, NUOUAB M T.0). K Tomy ke, MHOTHE
reTepo@yHKIIMOHAIbHBIE OPraHUYECKHE COCIWHEHHUS W WX TMPOU3BOJHBIC TPUMEHSIOTCS B
MEIUIIMHCKOW TMPAKTHUKE KaK JIEKAPCTBEHHBIC MpernapaThl (aleTUIXO0IUHA XJIOPHUI, TUMEIPOJI, JaKTaT
KaJIbIIHS)

eanb: ChopmupoBaTh 3HAHUS MO CTEPEOXHMMHUU M PEAKIIMOHHON CIIOCOOHOCTH C Yy4ETOM
B3aMMHOTO BIIUSHUSA (DYHKIMOHAIBHBIX TPYNI aMUHOCIHPTOB, aMHHO-, OKCH- U OKCOKHCIIOT Kak
OCHOBY OMOXMMHUYECKHUX IPOIIECCOB M BBHIPAOOTaTh YMEHHE BBITIOJHATHL W HHTEPIPETUPOBATH WX
KaueCTBEHHBIEC PEAKIINH.

Bomnpocsl 11 caMoCTOSATEIbHOM MOATOTOBKH

YyeoHoe 3a1anue Konkperuzauus 3axanus
1. | Homenknatypa, CTPYKTypa u | Hamummre cTpykTypHBIE (OPMYIBI CIEIYIOIIHX
W30MEpUsS AaMHUHO- , THIPOKCH- | | COGIUHEHHI: MOJOYHOM, sOJOYHOHN, JTUMOHHOM,
OKCOKHCIIOT NUPOBUHOTPAIHOM, alleTOYKCYHOM,3- OKcH(aMuHO-
)MaCJISTHOM KHUCJIOT.
2. | IlpoctpancTBeHHOE ctpoenue | ONumMUTe NPU3HAKU XUPAIBHOCTH MOJIEKYJ U
reTepoyHKITMOHAIBHBIX KUCIIOT JaiTe ompeesieHne SHaHTHOMEPOB Ha MPUMeEpE o.-

aMUHO-TIPOIIMOHOBOM, 0O-OKCUMACJISITHOM KHCIIOT.
VKaxute NPUHANICKHOCTh ATHX COEIUHEHHHN K
CTEPEOXUMUYECKUM psanam (D, L-
cTepeoxXuMuueckne psael). Jlaiite ompeneneHue
noHsTHIO "paneMaTsl”. Hanmummre npoeKuMoHHbIE
bopMysIBl  TUACTEPEOMEPOB BUHHOM, sSOJOYHOMN

KHCJIOT.

3. | Cnenuduuaeckue cBoiicTBa | Hanmummre  peakuuwu,  OpOTEKAOLIUME  MpPHU
reTepoyHKIIMOHATHHBIX KHUCTIOT | HarpEeBaHUU 0-OKCH (aMHUHO) MPOIMAHOBOM, -OKcH
(otHOmIEHWE -, P-, Y- OKCcHU- WU | (aMHHO) OYTaHOBOH, Y-OKCH(aMHHO) OyTaHOBOW
AMUHOKHCIIOT K HarpeBaHUIO ) KHCJIOT.

4, | Xumnueckue cBoiicTBa | Hamummre peakiuu  KUCIOTHOTO  THAPOIU3A
reTepoQyHKIIMOHATBHBIX KHUCIOT U UX | JIAKTOHA Y-OKCHBaJIEpUaHOBOM KHUCJIOTHI.
MPOU3BOJAHBIX. Hamumure peakuuu B3aUMOJICUCTBUA B-

OKCHIIPOIIAaHOBOM KHCJIOTBI, O.-aMUHOYKCYCHOH, Y-
OKCHUMACJICHOH, -oxcUMacIsTHOH, o-

OKCHBaJICpUAHOBOM, J- aMHUHOMACIISIHOM KHCIIOT CO
cnenytomumu pearenramu: KOH, C,HsOH, CHs-
COCI. Hanumwre HIPOJYKTHI, KOTOpBIE
o0Opa3yloTcsi TpH HarpeBaHUM MOJIOYHOM U
JIMMOHHOW KHCIJIOT C KOHUEHTPUPOBAHHON CEPHOM
KUCIO0TOM. /laliTe Ha3BaHUA MPOIYKTAM PEAKIIHIA.

5. | [lonyyenne m xumuueckue cBoiicTBa | HamumuTe CTpyKTypHBIE (OPMYIBI CIETYIOLUINX
OMOTreHHBIX AMUHOB OMOT€HHBIX ~ aMUHOB:  KOJAMHHA,  XOJMHA,
HOpaJpeHalInHa, aapeHanuHa. Jlalite Ha3BaHMe
3tuM  coenuHeHussM 1o cucreme  IUPAC.
IIpusenure CXEMBI peakuui [OIy4YEHUS
amuHocnupToB. Hanmmmre peakuumu:

a) METWJIMPOBAHUS KOJIAMHUHA U HOPAJAPEHAINHA;
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0) aleTUIIMPOBAHUS XOJIMHA;
B) KMCJIOTHO TUPOJIN3a AllETUIIXOJIMHA;

T) o0pazoBaHUs COJITHOKHUCITBIX coJeit
HOpaJpeHAINHA U aPECHAINHA.
6. | TayroMepusi OKCOKHCIOT Haiite omnpeneneHre TOHATHIO 'TayTomepus'.

Hanumute TayromepHbie GOpMBI alleTOYKCYCHOTO
s(upa ¥ MaBEIECBOYKCYCHOW KUCIOTHI. JlOKakuTe
XAMUYECKUM ITYTEM HAIW4YHME OABYX TayTOMEPHBIX
dbop™m areToykcycHoro 3dupa.

7. | JIaboparopHas paboTa 1.Jloxa3aTenbCTBO HAIMYUA JBYX KapOOKCHIIBHBIX
rpynn B BAHHOW KUCJIOTE

2.Jloka3aTeNnbCTBO  HAIWYHUS  TUIPOKCHIBHBIX
rpynn B BAHHOW KUCJIOTE

3.Paznoxenne TMMOHHOM KUCIIOTHI

4 KeToHHOE  pacuieryieHue  aleTOyKCYCHOIO

adupa

3amauu 11l CAMOKOHTPOJIS.
1. IIpumensiemasi B MEAUIIMHE MOJIOYHAsl KUCJIOTA BBIMYCKAETCS MPOMBIIUIEHHOCTHIO B BUae 40%
BOJHOro pactBopa. IloyeMy HelenecooOpa3HO JalbHEHIIee CryLIEHHE PACTBOPOB IIyTEM
ylapuBaHus IPU HarpeBaHUU?

2. Hamumure ¢opmMyiibl Bcex BO3MOXKHBIX TTPOYKTOB, 00Pa3yIOMIUXCS MPYU HarpeBaHUU CMECH Ol
aMHUHONPOIMOHOBOMN U (.-aMUHOYKCYCHOM KHCJIIOT.
3. OnuH U3 CTEPEOn30MEpPOB 2-aMHHO-3-METHIIMIEHTAHOBOM KHCJIOTHI BXOIHUT B COCTaB OEIIKOB.

Hanummre hopMyssl BceX BO3MOXKHBIX CTEPEOU30MEPOB JTaHHON KUCIOTHI U HA30BUTE HX.

ITporoxoa Ne 12 Hara

Onoim Nol

Jloka3aTeIbCTBO HAJIUYHUA IBYX KAPOOKCHJIbHBIX TPYNII B BUHHON KUCJIO0TeE.

B npoOupky momectute 1 kammo 15% pacTBopa BUHHOW KHCIOTHI, 2 Kamm 5% pacTtBopa
TUAPOKCUAA Kaiusi W BCTpAxHUTE. [locTeneHHO HauMHAET BBIACNIATHCS O€Nblif KpUCTAITMYECKHA
0CaJI0OK MaJopacTBOPUMON B BOJIE KHUCIIOW KalHEBOW COJM BUHHOW KUCIOTHI (THAPOTAPTPAT KAIHS).
Ecnu ocanok He BhINagaer, oxJiaguTe MpOOUPKY MO CTpyel BOABI U MOTPUTE BHYTPEHHIOIO CTEHKY
NpoOUPKU CTEKISIHHOM manoukoil. Jlo6aBbTe B mpoOupky emie 4-5 Kamenb pacTBOpa THIPOKCHAA
kanmus. Kpucramimyeckuil o0caJiok MOCTENEHHO pAacTBOpsieTCA, TaKk Kak oOpa3yercs XOpoulo
pacTBopuMasi B BOJIE CpeIHssl KalueBash COJb BHHOM KHCIOTHI (TapTpaT kanusi). PacTBop Taprpara
KaJIAsI COXPAHUTE JUJIS CIIETYIOLIETO OMbITA.

XMMHU3M:
o) o) 0
C/ C/ C/
| ~OH | ~0K | ~oK
H(|3—0H H<|:—OH HC—OH
+ KOH - + KOH -
HC—OH H20 CH-OH H20 CH-OH
o e .
24 SO cl
OH OH OK
rmapoTapTpar kanus TapTpart kanus
(nonoxo pactsopum B H,0) (xopowo pactsopum B H,0)
Hao0aronenus:
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BriBoabI:

Onoim No 2

Jloka3aTe/ibCTBO HATHYHMSA THAPOKCHIBHBIX TPYNI B BUHHOM KHCJIOTe.

B nBe mpoGupku nmomecture mo 2 karmm 2% pactBopa cyibdata mMeau (II) CuSOs4 u 10%
pactBopa ruapokcuna Hatpus NaOH. Brimamaer romy6oii ocagok ruapokcuaa meau (1I) Cu(OH),. B
NepByro MpoOUpKy 100aBbTe pacTBOp TapTpara Kajlvs, MOJYUYEeHHBIH B mpeablayiieM omnbite. Ocagok
runpokcuaa menu (II) pactBopsiercss ¢ oOpa3oBaHumeM cuHero pactBopa. Kuakoctd B o00enx
nmpoOupKax Harpeurte A0 KureHus. B mepBoi mpoOupKe IBET KUAKOCTH HE U3MEHSETCS, BO BTOPOM —
ronyooii ocamok rtuapokcupa meau (II) mpespamaercs B okcuny meau (II) uepnoro 1Bera.
OOpazoBaBmiuiics B TEpBOM MPOOMPKE CHUHUN pacTBOpP HOCUT Ha3BaHHME peakThBa DenwHTa M
IpUMEHSIETCA U711 OOHApYKEHUS TIIIOKO3bI B MOYE.

XuMHu3M:
CuSO, + 2NaOH ——— Cu(OH)2¢ + Na,S0,
o) 0 o)
C/ C/ \C
~OK | ~OK KO~ |
HC—OH HC—0 H~o—cH
\ -
2 | + Cu(OH), — | T | +2H0
HC—OH HC—0 O—CH
H
0 | e o§|
N N /C
OK B NepBou Npobupke OK KO
t
Cu(OH), —> CuO + H,0O
BO BTOpOW Npobupke
Hao0aronenus:
BriBoabI:
Onoim Ne 3

Pa3jioskeHue JIMMOHHOM KHCJIOTHI.

B cyxyro npoOupky, cHaOXEHHYIO Ta300TBOJHON TPYOKOH, MOMECTHTE JIOMATOUYKY JTMMOHHOM
KHUCIOTH U 10 Karnenb KOHIEHTPUPOBAHHOM CEpHOM KUCIOTHI, HarpeiTe. KoHel ra300TBogHOM TpyOKH
OIYyCTHTE B MEPBYIO MPOOUPKY C 5 KalIsiMU pacTBOpa TUApoKcuaa Oapus. mocjiae Toro, Kak pacTBOp
MIOMYTHEET, TEPEHECUTe Ta300TBOJAHYIO TPYOKy BO BTOPYIO MNPOOHPKY, COAEPXKAIIYI02 Karuld
pacTBopa Hoja B iloauae Kanus, mpeaBapuTeIbHO 00eCIBEUEHHOTO J00aBIeHUEM HECKOJIbKUX Karlelb
10% pactBopa ruapokcuaa HaTpus. Bo BTOpoit mpoOupke BBIMATACT OJETHO-XKENTHIH OCAIO0K
“onodopma.

Xumusm:
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H,C——COOH H,C——COOH

t t
HO—C—COOH ——=—>» C=—=0 —_—
- HCOOH | -2CO,4
H,C——COOH H,C——COOH
aueToHamkapboHoBas

CO, + Ba(OH), ——»

H3C—C—CHjs
Il -3 Nal; - 3 H,0

HaoOaronenus:

BeiBOABI:

Onoim Ne 4

+3 15, +3 NaOH

KMucnorta

BaC03¢ + Hzo

+ NaOH
—C— —_— e
HsC ﬁ Cls —cH,COoONa CH'3¢
o]

KeTonHoe pacuenjieHue aueToyKkCcyCHOro 3gpupa.

B npoOupky ¢ ra300TBOIHOM TPYOKOI TOMECTUTE 5 Karelb alleTOYKCYCHOTo 3upa U 5 Karesb
10% pactBOopa cepHOW KHCHOTHI, Harpelte. KoHen ra3ooTBoAHON TpyOKH ONYyCTUTE B TIEPBYIO
MpOOUPKYy € S5 KalissiMd pacTBOpa THAPOKCHAA Oapus, TOCIE TOro KaK pacTBOp IOMYTHEET,
MEPEeHEeCUTE Ta300TBOJIHYI0 TPYOKY BO BTOPYIO MPOOUPKY, COAEpKallylo2 Karuli pacTBopa iHoja B
Honuae Kanuvs, MpeABapUTEIbHO OOECIIBEYCHHOTO M00aBIeHHMEM HECKOIbKuX Kamenb 10% pacTtBopa
TUAPOKCHIa HaTpusl. Bo BTOpo# mpoOupke BhITIagaeT OJ1eTHO-KEAThIM 0caoK Homodopma.

CHj

C=—0

CH;
aLeToH

ch_ﬁ_CH;} + C021+ 02H5OH

CHly L

XuMu3M:
H3C—C—CH,—COOC,Hs H,S0,
[ 10% p-p
o)
CO, + Ba(OH), —> BaCO3¢ +H,0
+3 |,; +3 NaOH + NaOH
HsC—C—CH; —2———» H;C—C—Cl
U T° -3Nak-3H,0 °7 || ° -CH;COONa
o)
Haobaonenusn:
BoiBOAbI:
Jluteparypa 1Jis caMONOATOTOBKH:
1 Tyo6cbkuii O.1., - Bioopraniuna ximis. — Binauns: Hosa kuura, 2005.c 153-171

N

3imenkoBcrkuil b.C., Mysudenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., benoGoponos B.JI. u ap. - PykoBoacTBO K J1a0OpaTOpHBIM 3aHSTUSAM 10
Omoopranndeckot xumuu.- M.: Meaumuna, 1985. c. 138-139.
4 TrokaBkuna H.A., baykos }0.1. - buooprannueckas xumus .- M.: Menunmna, 1991. ¢.230-263
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3anarue 13

Tema: IlpakTHYeckne HABBIKU M pellleHHe CUTYallMOHHBIX 3a71a4 mo Teme: ''KapooHoBbie
U retepopyHKIIHOHAIbHbIE KAPOOHOBbIE KMCJIOTHI' .

MotuBanusi _Tembl: ['eTepodyHKIIMOHATBHBIE OPraHUYECKHE COCTUHEHUS YYacTBYIOT B
Pa3IMYHOTO POJIa TKAHEBBIX, IMTO30JIBHBIX M TE€HETHYECKHX MpOolleccax, OKa3biBasi BBIPAKEHHOE
BIUSHUE HA KU3HEHHO BaKHbIE (YHKIIMU OPraHU3MOB. MHOTHE U3 COCOUHEHWH TaHHOTO Kiacca
SIBJSIIOTCS. CUJIBHBIMH OHOPETYJIATOpaMu (PU3HOJOTUUECKUX MPOIIECCOB M BaXKHBIMU JICKAPChBEHHBIMH
npenaparam. JIUmUabl SBIASIOTCS HEOOXOJWMBIMU CTPYKTYPHBIMH KOMITOHEHTAMH KJIETOYHBIX
MeMOpaH.

[leab: 3akpenutrh 3HAHUA O CTPYKTYpE W XHMHYECKHX CBOMCTBAX OCHOBHBIX
reTepoyHKIMOHATBHBIX ~ OPraHMYEeCKHX  COCAMHEHHH ¢  y4eTOM  B3aWMMHOTO  BIIHSIHHS
XapaKTEPUCTUICCKUX TPYIIT KaK OCHOBY OMOXUMHUYECKUX TTPOIIECCOB.

Bonpocs! 11 caMOCTOATEILHOM MOATOTOBKH:

Ne YyeOHoe 3a1anue Konkperuzauus 3axanus

1. | Dnextponnoe crpoenue | [IpuBenuTe 3JIEKTPOHHOE CTPOEHHE KAapOOKCHIIBHOM TPYIIIBI U
KapOOKCUIILHOM TpyNmbl. | KapOoKcuiaT-aHuoHa. Ha mnpuMepe YKCYCHOW — KHCIOTBI

OYHKIUOHATBHBIN HaITMIIUTE CXEMBI MOJTyYEHUs (G YHKITMOHATBHBIX
a”Hams3 MIPOM3BOHBIX: COJIEH, CIIOKHBIX d(PUPOB, AMHJIOB, aHTHUAPHU]IA,
XJOpaHTUAPHUJIA.

Hanummure HaTpueByr0 COJb MalbMUTHHOBOW, CTEAPUHOBOM
KHUCTIOT (MBLI).

Pacnonokxute B psii MO YBEJIWYEHHUIO CHJIBI CJEAYIOIIHE
KHCIIOTBI: YKCyCHas, XJIOpYKCYyCHas, niaBeseBas,
TUAPOKCUYKCYCHAsI, TPUXJIOpYKCcycHasi. OObsICHUTE U3MEHEHUE
KHCJIOTHOCTH B 3TOM PSiAy.

2. | Peakuumn Ha npumepe peakuuu 3Tepu(pUKaIIK U KUCIOTHOTO THAPOIIN3a
HYKJI€0()UIHHOTO ATUIIOBOTO 3(Hpa YKCYCHOM KUCIOTHI ONMUIIMTE MEXaHU3M Sy
3aMEeIICHUS. y TPUTOHAJIBHOTO aTOMa yrieposa.

Hanumure cxemy peakiuu 3repruuKauy m-aMHHOOCH30MHOM
KHCJIOTBI ~ 3TaHOJOM  (TOJyYeHHWE aHECTEe3WHa), JAUITHII-
aMHHOATaHOJIOM (TIOydYeHHuEe HOBOKauHa). Hammmmure cxemy
MOJTYy4YEHUS aAllETUICATIAIINIOBOM KHUCJIOTBI peaxkuuein
srepudukanmu. [IpuBenure oOUIyI0 CTPYKTYpHYIO (opmymy
TPUALIWIITIIMIEPUHOB  (HEUTpPANbHBIX  KUPOB, Ke(halHHOB,
JeuuTUHOB). HamummTe cXeMy OMBUICHHUS, OKHCIICHUS,
TUPOTEHU3ALNN KUJIKUX )KHPOB.

3. | HexapbokcunupoBanue | Hamummure CXEMY peakuuit JeKapOOKCUIMPOBAHUS
KapOOHOBBIX KHUCIIOT. IIABEICBOM, CaAIUIMIOBOM, OEH30MHOH KHCJIOT, THCTHAWHA,
TpuntodaHa, a TaKXkKe AlETOYKCYCHOHW M IIaBEIeBOYKCYCHOM
KHUCJIOT.
4. | Crnenugpuyeckue OOBsSICHUTE OTHOIICHHUE K aHTHIPUIU3AIHH
CBOMCTBa  KapOOHOBBIX | OJITHOOCHOBHBIX U JIBYXOCHOBHBIX KHCJOT JKHPHOTO U
KHUCIIOT. apoMaTH4eckoro psna. Hamumure u cpaBHHTE (HOPMYIIBI

YKCYCHOTO, MAJISMHOBOTO, STHTAPHOTO, (PTaJICBOT'O aHTUAPHUIOB.
OObsicHuTe  aMOTEPHOCTh  AMUHOKHUCIIOT, 0Opa3oBaHUE
OUTIOJISIPHBIX HOHOB.

5. | Tayromepus. Haiite ompeneneHue MOHATUIO TayroMmepus. OObsicHUTE
HaJIM4M€ KETO-CHOJIbHOM TayTOMEPUU Y alleTOYKCYCHOM,
I1aBEJIEBOYKCYCHOH, OapOuTypoBoii, MoueBoil kucinor. C
MOMOIIBI0 KAaKUX XUMHUYECKUX PpEeakUUuil MOXKHO J10Ka3aTb
HaJIM4Ke 2-X TaAyTOMEPHBIX (POpM alleTOYKCYCHOTo 3upa?
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XUpaJIbHOCT.

OOBsACHUTE ONTHYECKYIO AKTUBHOCTb OKCH- U aMHUHOKHCIOT.
JlaliTe TIOJIHYI0O XapakTEPUCTUKY ONTHUYECKUM H30MepaMm
(onanTHOMepaM): D-, L- psanel. Hanummure D-momounyto
KUCIOTY, L-amanus, L-tpuntodan, L-ructunuy.

7. | CH u NH-xucnotHoctb. | O0bsichutre mnosiBienne CH-kucmoTHoro meHTpa y  o-
YIJIEPOJHOTO aToMa KapOOHOBBIX KHCIIOT.
Hanummre peakuuio TaJOTEHUPOBAHUS KPOTOHOBOM M
U30BAJIEPUAHOBOM KUCIIOT.
OOBsCHUTE KUCIOTHOCTh T'€TEPOLUKIMYECKHX COEAUHEHUI:
nuppoia, MUpa3ona, WUMUAA30j1a, 0apOMTYpOBOM M MOUYEBOM
KHCIIOT.

8. | [lonarue ocHOBHOCTH. OOBsicHUTE  OCHOBHOCTh  AMUHOCIUPTOB,  HMMHJA3071a,
NUpUAMHA, TMUPUMHJIMHA, XUHOJIMHA, W30XMHOJIMHA, IypUHA.
Hanumure cxempl peakuuid B3aMMOJCHUCTBUS — yKa3aHHBIX
OCHOBaHUU C KUCJIOTaMH.

9. | lonsarue OOBsicHUTE 3JIEKTPOHHOE CTPOCHHE W  apOMaTHUYECKH
apOMAaTUYHOCTH. XapakTep CIEOYIOUMX TEeTePOLUKIMYECKUX COEIUHEHUM:

bypan, THOdEH, NHPpPOJ, HMHIA30JI, MHPaA30J, MHUPHIUH,
NUPUMHJIUH, TYPUH.

10. | ®yHKIMOHATBEHO IIpusenure CTpOCHUE JIEKapCTBEHHBIX COCIMHECHUI:
3aMeIICHHbBIC dbenerunuHa (ATWIOBBIN AGup n-amuHOpEHONa), (heHareTHHa
apoMaTH4eCKHe u | (OtunoBslit  3¢gup  N-anerun-n-amuHodenona), Ttybasuna,
reTepoapoMaTH-u4eCKue dtuBazuma, Oapburama, kodewHa, 6-MEpKaNTONMypHHA,
COCIUHEHMUSL. Ux | ctpentormaa. IlpoBeaute wuX (QYHKIMOHAIBHBIA —aHAJH3.
3Ha4YeHue Ui | YKaXuTe, Kakoe IpPaKTHUYECKOe NPUMEHEHHE  UMEIOT
IPAKTUYECKOIO IIEPEYNCIIEHHBIE COEINHEHN.
3JpaBOOXPaHEHHUSI.

N

JInteparypa 1Jisi cCaMONOATOTOBKH:

I'yocwkuit FO.1., - Bioopraniuna ximis. — Binaunsa: Hosa kuura, 2005. C.114-167, 183-189,

213-216

3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBo k 71a00paTOpHBIM 3aHATHUSIM 10
Omoopranndeckol xumuu.- M.: Meaumuna, 1985.

TroxkaBkuna H.A., baykos }O0.1. - buoopranndeckas xumus .- M.: Menununa, 1991. ¢.40-49..

51-82,268-3009.
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3ausatue 14

Tema: "Monocaxapuabl'

MotuBamusi: Cpenu NPUPOIHBIX COCIWHEHUM Ba)XHOE€ MECTO 3aHUMAIOT YriaeBoabl. OHU
NPUHUMAIOT y4YacTHE B IOCTPOCHHME BAKHBIX CTPYKTYp, CIyXaT MarepuajoM s OHOCHHTE3a
COCIMHCHHUI PAa3IUYHBIX KJIACCOB, MM NPHUHAMICKUT BaKHAsI POJb B OMOIHEPIETHKE KIICTKH.
yI‘JIeBOI[I:I BXOOdAT B COCTaB (1)I/IBI/IOJIOFI/I‘-I€CKI/I AKTUBHBIX TJIMKO3UJ0B, HyKJIeI/IHOBBIX KHCIIOT,
MOJTCaxXapuI0B, TIIMKOJUITHIOB U TIUKONPoTen10B. C HUMHU CBS3aHBl MMMYHOXHUMHUYECKHE CBOMCTBA

TKaHefI, CHGI_II/I(I)I/I‘-IGCKI/IG pCaKknuuu opraHn3Ma Ha BHCIIHHUC XUMUYCCKUC PA3APAKHUTCIIN.

Ileab: CdopMupoBaTh 3HaHMSI NPUHIMIIOB CTEPEOXMMHUYECKOTO CTPOEHHMS, TayTOMEPHOTO
paBHOBECHS, XUMUYECKUX CBOMCTB MOHOCAaxapHJ0B U YMEHHUs MPOBOJUTH KAaU€CTBEHHBIC PEaKLUU

oOHapyKeHHs BaXKHEHIITNX MOHOCAXapUIOB.

Bomnpoce! 111 caMoCTOATEILHOM MOATOTOBKH:

No YyeOHoe 3a1anue Konkperuzauust 3ananue
1. Homenknarypa 1 ki1accupUKaIms Hanumute crpykrypHble Gopmyisl (Duiepa)
YTJIEBOJIOB. D- rmroko3bl, D- manHO3BI, D-ranakroser, D-
pubo3er, D-  kcunoszel, D-  (QpykTO3BL
[IpuBenuTe KIacCH(PUKAIMIO YTIEBOIOB.
2. CrepeonszoMepusi MOHOCAXapH10B Hanumure Gpopmyiibl 1 00bSICHUTE CTPOSHHE O

— u [ —aHoMepoB D —psiga TIIFOKONMPAHO3BI,
rimoko(gypanosbl, pudodypanossl (PopmyIibl
Xeyop3ca). OObsicHUTE, KOHpUryparus
Kakoro  aroma  yriepoja  ONpeaessier
NPUHAICKHOCTh K pagy D - psany?
OOBSICHUTE  CYIIHOCTh  KOJIHYATO-LIECITHOM
TAyTOMEPHH U SIBJICHUE MYTapOTAIIHH.

3. | XuMu4eckue cBOWCTBa MOHOCAXapHUIOB

Hammmure CXEeMBl  peakuui o-D -
Kiokonupano3sl U B-D —pubodypanossr co
CIIETYIOIIUMHU PeareHTaMu:

*3tunoBslid crimpToMm (HCI)

*M30BITKOM HOJMCTOTO METHIIA

*H30BITKOM YKCYCHOTO aHTHIPH]IA
*¢ochopHOii KHUCTOTOMH

Ha3zoBuTe NpOyKTHI peakiuu

4, PeaKHI/II/I OKHCJICHUS U BOCCTaAaHOBJICHUA

Hanmummre cxembl peakuuil  MOJy4YEHUs
[JIFOKOHOBOM, TJIIOKapOBOM M TIIIOKYPOHOBOM
KUCIIOT U3 TIIOKO3bl. OObBICHUTE BIMSIHHE
IPUPOJBI OKHUCIIUTENS HA MPOAYKTHI PEAKIUH.
Hanummure ¢opmynsl U Ha30BUTE MPOIYKTHI
BOCCTAHOBJIEHMSI KCUJIO3bI U TIFOKO3BI.

5. JlabopaTtopHnas pabota

1.Jloka3aTenbCTBO HANWYUs TUAPOKCHIBHBIX
TPYIIII B TJIIOKO3E.
2. Boccranosnenue rtuapokcuma meau (1)

[JIIOKO30M B MpPUCYTCTBUM IIenoud  (mpoOa
Tpommepa).
3.BoccTaHoBneHne aMMHAYHOTO  pPacTBOpa
okcuma  cepebpa  (peaktuB  TosuteHca)
TJTIOKO30M.

4 Peakimust CenmrBaHoOBa Ha (PPYKTO3Y.
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O

3agaum 11l CAaMOCTOSITEILHOTO PeleHus

Hatite ompenenenue anomepaM. Hamwmmre o- u B-D-ramakromupanosy, o - u [B-D
raimaktodypaHosy, a- u f-D-manHOnIMpaHO3y.

Hanumure cxembl peaknuii D-ramakronupanosst u  D-pubodypanossl ¢ u30bITKOM
TUMETWICYNb(haTa 1 HA30BUTE MPOTYKTHI PEaKIIHH.

Kakue mpomykTel oOpasyrorcss mnpu ruapoiauze metwin- 2,3,4,6-terpa-O-metun-f-D-
TJIIOKONMPaHO3K1a B KUCIION cpene?

Kakas xauecTBeHHass peakuMs CIYXUT JOKa3aTeJbCTBOM  HAJIWYUS  HECKOJIBKHX
TUAPOKCUIIBHBIX I'PYII B INIFOKO3€?

IIporoxoa Ne 14 Hara

Onvim Ne 1

Jloka3aTeibCTBO HATHYMS THAPOKCWIBHBIX rpynn B D-riioko3e.

B npobupky nomectute 1 xarmtto 0,5% pactBopa D-rioko3sl u 6 kanens 10% pactBopa NaOH.
K monyuyennoii cmecu nobasbre 1 kammo 2%pactBopa cynbdarta meau (II) CuSO4. O6paszyromuiics
ocanok ruapokcuaa meau (II) Cu(OH), ObICTpO pacTBOpseTCS U TMONTYYaeTCs MPO3PAYHbBIN PacTBOP
cuHero 1nBeta. [lomydeHHbIH pacTBOP COXpAHUTE IS CIICTYIOIIETO OTbITA.

XuMHU3M:
CuSO, + 2NaOH ——» Cu(OH)zi +Na,SO0,
H o) H o) CH,0OH
% Y%
N N o——n
H——OH H——OH O——H
//
2 HO——H + Cu(OH), —> HO——HH/yCU H H——OH
H——OH H——O// HO——H
H——OH H——oO C
Z2RN
CH,0H CH,OH o H
D-rntokosa meawm (1) rmokoHaT
Hao0aronenus:
BriBoabI:
Onoim Ne 2

Boccranosiienue ruapoxcuna meau (I11) rioko3oii B mesiounoii cpene (npooa Tpommepa).

K nosyueHHOMY B NpebIIyLIEM OIBITE CHHEMY PacTBOPY A00aBbTE HECKOJIBKO Kaleb BOJIbI 10
BBICOTBI CJIOSl XUJAKOCTH B mpobupke 15-20 mm. Harpeiite ee Hajg miaMeHeM TOpPEJKH, Aepika
IPOOMPKY HAKJIOHHO TaK, YTOOBI HarpeBajlach TOJIBKO BEPXHsSA YacTh PpacTBOPA, a HMXKHSASA OCTABAIaCh
s KoHTposst (0e3 HarpeBanusi). HarpeBarh TONBKO /0 Hayajga KWUIIEHUsS, HO HE KUIATUTH. llpum
HarpeBaHMU LIBET BEPXHEH YacTH PacTBOpAa U3MEHSETCSI OT CHUHETO JI0 XKEJITO-KPacHOro. DTa peakuus
Ha3bIBaeTcs nMpoboil TpoMMepa U HCTIONIb3YyeTCs Uil OTKPBITUS TIIOKO3BI B MOYE.
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XumMusm:

H——0H o——H

// t
HO H cu H H——OH —— CuOHy+ H,O + NpoayKTbI OKUCTIEHUS [MII0KO3bI
H 0/7 HO——H aecte

(0] H
CH,OH meawm (1) rnokoHaT

2CuOH ——>» Cu20¢ + H,O

e8I e+ 1-
8341 06

Hao0aronenus:

BeiBOABI:

Onoim Ne 3

BoccranoB/ieHMe aMMHMAYHOT0 PACTBOPA THAPOKCH/IA cepedpa IJIIOKO030M.

B mpobupky nomectute 1 kamto 5% pactBopa HuTpata cepedpa AgNO3, npubaBbTe 2 Karu
10% pactBopa rungpokcuna Hatpuss NaOH u 3—4 kamm 10% BogHOro pacrtsopa ammuaka 10
pacTBopeHUs: 00pa3ylolIerocs ocajaka ruipokcuaa cepedpa. IlomydeHHbI Npo3pavyHblii aMMUAYHBIH
pacTBOp THUIPOKCHAA cepedpa SBISETCS PEAKTHMBOM, OKHCISIONIMM TIIOKO3Y (peakTuB TosieHca).
Jlob6aBpTe K mosnydyeHHOMY peaktuBy | kammo 0,5% pacTBopa TJIIOKO3bI M CJerka IMoAorpeirte
nmpoOMpKY HaJ TUTAMEHEM TOpPENKH 10 Hayana moOypeHust pactBopa. Jlamee peakius wuuper 0e3
HarpeBaHUs U METATMYecKoe cepeOpo BbINaaaeT 100 B BUJE YEPHOTO OCAIKa, JIUOO OCaKaaeTcs Ha
CTeHKaX MPOOUPKHU B BUJE 3epKAJILHOTO HAJETa.

XumMusm:
AgNOz + NaOH ————  AgOH + NaNO,

2 AgOH ——> Agzo¢+ H,0

Agzo +4 NH3+ Hzo > 2 (Ag(NH3)2)OH

HO——H + 2(Ag(NH3)2)OH —_— 2Ag¢ + NpPOAYKTbl OKNCNEHUA MHOKO3bl

CH,OH
D-rntoko3a

HaoOaronenus:

BriBoabI:
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Onvim Ne 4

Peaknus CequBaHoBa Ha PpyKTO3Y.

B mpoOupky moMecTuTe KPYNUHKY CYXOro pe3OpHMHa W 2 Kaluld KOHIEHTPUPOBAHHOU
XJIopoBoAOpoaHON KuchoThl. JloOaBbre 2 kammu 0,5% pacTBopa (pyKTO3BI M HArpeiTe 10 Hauyaia
kureHus. [lOCTenmeHHO JKHIKOCTh TPHOOpPETaeT KpacHOe OKpammBaHue. Peakius o0yciioBieHa
o0pa3oBaHWEM HECTOMKOro coeauHeHuss — rTuapokcumetrundypdypona. Iloxg  melicTBuem
KOHIEHTPUPOBAHHON XJIOPOBOJOPOAHON KHUCIOTHI THAPOKCUMETHI(Yp]Yypon KOHAEHCHUpYETCS ¢
PE30PLUHOM, J1aBasi OKPAIIEHHOE COeTMHEHHE.

XuMH3M:
HO o OH )
/,
H OH HO—H,C \
OH H
D -bpykTO3a 5- rm,qpoxcmmemncbypcbypon
HO OH
H
/ \ P+ —> HO-H,C o)
HO—=H,C Q
O H NpoayKT koHAeHcaumm
Hao6aronenus:
BriBoabI:
Jlureparypa AJis1 CaMONOATOTOBKMU:
1 Tyo6cokuii O.1., - Bioopraniuna ximist. — Binauns: Hoa kaura, 2005.c 217-243

N

3imenkoBcrkuil b.C., My3ndenko B.A., Bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., benoGoponos B.JI. u ap. - PykoBoacTBO K J1a0OpaTOpHBIM 3aHSTHSAM I10
Omoopranndecko xumMuu.- M.: Meaumuna, 1985.

4 TrokaBkuna H.A., baykos }O0.1. - buoopranuueckas xumus .- M.: Menununa, 1991. ¢.377-395
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3ausatue 15

Tema: "UcciienoBanue XuMHYECKUX CBOMCTB U OMOJIOTHYECKUX QYHKIUI 1UCAXapUa0B U
MOJIUCAXAPHIOB'".

MotuBanusi: YTrieBoJsl IMIUPOKO PACIPOCTPAHEHBI B MPHUPOAEC M WUIPAOT BaXHYIO POJIb B
METa0OMM3ME  PACTUTENBHBIX W JKMBOTHBIX  OpPraHu3MoB. [Ipormecchl  KU3HEAEATEIBHOCTH
COMPOBOXMAIOTCS CIOKHBIMH XUMHYECKHUMH TPEBPANICHUSIMA YTIEBOJOB (YTJIEBOJHBIN OOMEH).
Ocoboe MecTO 3aHMMAIOT YIJIEBOIBI, BBIOJHSIONIME B OPraHU3ME BBICOKOCIICIIUAIN3UPOBAHHBIE
GbyHKIMK (HYKJICOTHIBI - HOCHUTEIW TEHHOTO KOJa; crenu(uyecKue MoJIMcaxapuIbl- aHTUTCHBI,
00yCNaBIMBAIONINE UMMYHUTET; TTUKONPOTEHHBI - crielu(UUecKre TPYMIOBhIE BEIIECTBA KPOBU U
T.1.) HekoTopsle BUABI YITIEBOIOB BXOISAT B COCTaB O0OJOYEK PACTHTEIBHBIX KIETOK W HUTPAIOT
OTIOPHYIO POJIb.

['myGokue 3HaHUS B 00JaCTH CTPYKTYPHI M1 XUMHUHU YTIIEBOJAOB HEOOXOIUMBI JIJIsI PUOOPETCHHS
npoecCHOHABHBIX HABBIKOB HW3YYCHHUS COOTBETCTBYIONIMX pPAa3/elioB OHOJOTUYECKOW XUMHH,
(hapMaKoIIOTUH, TEPAITUH U APYTHX JUCITUTUINH.

[Heab: CcdhopmupoBaTh 3HAHHS NPUHIMIIOB CTEPEOXMMUYECKOTO CTPOEHUS M OCHOBHBIX
XUMAYECKHX TPEBpAllCHW TU-, TOMO- U TETepOINOJINCAXapHIOB BO B3aMMOCBS3M C HX
OMOJIOTUYECKUMHU (PYHKLIUSMHU.

Bonpocs! 11 caMOCTOATEILHOM MOATOTOBKH:

Ne YyeOHoe 3axanue KonkperHble 3a1anust

1. | Onurocaxapuasl Hanummre cTpykTypHbIE (OPMYIBI MalbTO3bI, JAKTO3HI,
1e/uI00Mo3bl, caxapo3bl. JlaliTe MOJHOE XMMHYECKOE
Ha3BaHUC ;[Hcaxapm[OB.

2. | XuMHU4ecKue CBOMCTBA OOBsICHUTE CYITHOCTh TOHSATHS 'BOCCTaHABIWBAIOIIHE"
JHCaxapuIoB U aucaxapunapl. Hanummre cXxemy peakuuu JIaKTO3bl C
MOJTCaxapuI0B OKCHUIOM  cepeOpa; HANUIIUTE CXEMY THIPOJIU3a

MaibTO3bl, JIAKTO3bI, caxapo3bl, 1e100no3bl. Hamummre
CXEMYy peakIuu LEeI00H03bl C 3TWIOBBIM cnupTtomM. B
Kako# cpeJnie uAET naHHas cpena’?

3. | l'omomonucaxapuasl Kakne MOJIMCaxapu bl Ha3bIBAIOTCS
romornonucaxapugamu? OObICHUTE CTPOCHUE U XapaKTep
TNIMKO3UIHBIX ~ CBA3€M  aMMJIO3bl,  aMUJIONEKTHHA,

L[EJUTIOJI03bI, TIIMKOTEHA.
4. | XuMHU4ecKre CBOMCTBA Hanumure cxemy ruaposin3a LEIUIIOJIO03bI, Kpaxmana.
TOMOIIOIMCaXapu/Ibl Hanumire cxeMbl TONy4eHUSI HUTPATOB, AalleTaToB,

KCaHToreHaTtoB kietdyaTku. OOBSACHUTE WX HAPOIHO-
X03IUCTBEHHOE 3HAUEHHUE.

5. I'eTepononucaxapu bl Haiite ompeneneHue rereponoiucaxapunaMm. Hazosurte
COCTaBHbBIE KOMITOHEHTBI MYKOIOJINCAXAPUIOB:
XOHJPOUTHHCYIb(aTa TemapuHa M  XapakTep uX
TJIMKO3UHOM CBSI3H.

6. JlabopaTtopHnas pabota OTcyTCTBHE  BOCCTAaHOBUTEIBHOM  CIIOCOOHOCTH Yy
caxapo3sbl

BoccranoButenbHas CHOCOOHOCTH JIAKTO3BI

KucnotHslil ruponns kpaxmaia

KavecTBeHHast peakiysi Ha Kpaxmal

3anannﬂ AJId CAaMOCTOATECJIBbHOI0 pCIICHUS.

1. Hanummre CTpyKTYpHYIO ¥ KOH()OPMAITMOHHYIO (POPMYIIBI MOJIOYHOTO caxapa (J1akTo3sl). Jlaiire

IIOJIHOC Ha3BaHUC. HpOBeI[I/ITe TUAPOJIN3 JIAKTO3bI.
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2. Hanummre peaknuio B3anMOJCHCTBHS MallbTO3bl ¢ M3OBITKOM auMeTwicynbdara. HazoBure
MOJIYYEHHOE COSMHEHHE, MPOBEAUTE €r0 TUAPOIU3. byneT nu 001a1aTh BOCCTAaHABIMBAIOIIUMU
CBOMCTBaMHU MOJYYEHHOE B PE3YJIbTATE TUAPOIN3A COeAMHEHNE?

3.  Hamummre cTpykrypHyto Gopmyny aucaxapuaa, COCTOSIIEro u3 D-TiIroKypoOHOBOW KHCIOTHI U
N-ameTunrimoko3amMuHa, CBs3aHHBIX — [(-1,3-rmko3umHOM  CBs3bl0. B cocraB  Kakoro
OuormoauMepa BXOUT 3TOT (hparMeHT?

IIporokoa Ne 15 Hara

Onvim Ne 1

OTtcyTcTBHE BOCCTAHABIMBAKONIEH CIOCOOHOCTH Y Caxapo3bl.

B npo6upky nomectute 1 kammo 1% pactBopa caxaposbl u 6 kanenb 10% ruapokcuaa HaTpus
NaOH. [{o6aBbTe mist pa3daBneHus: 5S—6 kareiab BOABI (BbICOTA oS KuAKoCcTH 15-20Mmm). [IpubaBbsTe
1 xamumo 2% pactBopa cyibdpata menu (II) CuSOs. OOpasyercs mpo3payHblii CHHUI pacTBOP
komruiekcHon conu meau (II) ¢ caxaposoit. OcTopokHO HarpelTe MpOOHPKY HaJ IIAMEHEM TOpENKU
TaK, 4ToObl HarpeBaJiach TOJILKO BEPXHsS 4acTh pacTBOpA, a HIKHASL OCTaBalach 0e3 HarpeBaHus (1S
KOHTpoJist). HarpeBaTh TONBKO 10 Hauajna KUMEHUsI, HO HE KUIISITUTh. MI3MEeHeHHsI OKpacku pacTBopa He
MIPOUCXOUT.

Bcniomuute (npomokon Ne 14, oneim Ne 2), uto ¢ D-Iit0K030ii B aHAJIOTMYHBIX YCIOBHUSX
MIPOUCXOAUIIO U3BMEHEHUE OKPACKU BEPXHEHN YaCTHU PaCTBOPA B JKEITO-KPACHYIO.

Habaronenns:

BriBoabI:

Onoim No 2
BoccranaBiauBaouasi CiocOOHOCTH JIAKTO3bI.

B npobupky nomecture 1 xammo 1% pactBopa nakto3sl U 4 kamu 10% rugpokcuaa HaTpHs
NaOH. [o6aBbte 1 kamio 2% cynbdara menu CuSO4. OOpa3yromuiics roy0oit ocaok rHAPOKCUIA
menu (II) mpu BeTpsixuBaHMM MPOOUPKU pacTBOpPSETCs, 00pa3ysl CHHUN pacTBOP KOMIUIEKCHOM conn
Menu (II) ¢ makrto3oit. JloOGaBbTe it pa3OaBlieHHs] HECKOJBKO Kareidb BOABI IO BBICOTHI CIIOS
KHUIKOCTH 15-20MM. OCTOPOXKHO HarpeiTe NPOOHPKY TaK, YTOObI HArpeBaIach TOJIbKO BEPXHSASA YacTh
pacTBOpa, a HIDKHSS OCTaBajach Oe3 HarpeBaHus (misi KOHTposs). Harpemaiite mo kunenus. [lpu
HarpeBaHUU LBET BEPXHEN YaCTH pacTBOpPA U3MEHSAETCS B JKENTO-KpacHbIi. Bcnomuure (npomokon Ne
11, onbtm Ne 2), uto ¢ D-Ta10K030i B aHAJIOTHYHBIX YCIOBHSX TaKXE MPOUCXOIUIO HM3MEHEHHE
OKpPACKH BEPXHEHN 4acTH pacTBOpa B JKEITO-KPACHYIO.

XumMusm:

CuSO4 + 2NaOH ——>» Cu(OH)zl + Na,SO,4

CH,0OH CH,OH
H ¢ (©)

2 OH =—=
OH H

H OH naktoza H OH
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> 5 7 Cu(OH)p KOMMneKcHas Comb
B — H \H -2 H,0 meaw (I1) ¢ naktosomn
OH

CH,OH

OH @ O H OH o Apyrve
KOMMNeKcHas corb t H 7 npoayKThI
—_— (0)
meawm (Il) ¢ naktosoit - H,O 2 OH H OH H C\ +M<%Lj{|(.?ﬂﬁ¢ *  okucnenus
H H OH NaKTo3bl
H OH H  OH

2CuOH ——m> Cu20¢+ H,O

801 @i 1 -
B0 06

Hao0aronenus:

BriBoabI:

Onoim Ne 3

KauecTBeHHasi peakiusi HAa KpaxmaJl.

B npobupky nomectute 5 kamenb 0,5% KpaxmambHOro kiedctepa M 1 Kamio CHIBHO
pa3zbaBieHHOrO pacTBopa Homa. PacTBop okpammBaeTcs B CHUHUH 1BET (npeononacaemcs, umo
Kpaxman ¢ utooom oopasyem coeOUuHeHUs-6KI0UeHUs (K1ampamsl), OKpauleHHvle 6 XapakmepHvle
yeema - cunuti (fyge = 620-680 nm) ona amunoser u xpacuvlii (fume = 9520-555 um) ona
amunonekmura. Monexynvl amuiozvl 8 IMuUX KOMNIEKCAx 00paszyiom 60Kpye MOaeKyIvl U00d CRUpalb,
Kaxcowlll UMOK KOmopoul coodepycum 6 ocmamkog enoxosvl. Ilpu Hazpesanuu OKpauleHHO20
pacmeopa Kpaxmauia ¢ Uo0OM OKpacka ucdesaem, a NpU OXAAHCOCHUU NOAGIAEMCS 6HOB8b, UMO
CBA3AHO0, NO-BUOUMOMY, C PACKPYHUUBAHUEM CRUPATIU AMULO3bL).

Hao0aronenus:

BriBoabI:

Onvim Ne 4

KucaoTHbIi ruapomu3 Kkpaxmadia.

B mnpoOupky mnomectute 1 kammo 0,5% xkpaxmanbHOro kieicrepa. Jlo6aBpTe 2 Kamiu
10%cepnoii kucnotsl HoSO4 1 momecTuTe IpoOUpPKY B KUIISILYIO BOASHYIO OaHI0. MyTHBIH pacTBOp
KJIeicTepa CTaHOBHUTCS Mpo3padHbiM depe3 20 munyt. [Iunerkoit HaHecute 1 Karuio rugposvsara Ha
MPEeIMETHOE CTEKIIO U 100aBbTe | Karuio pa3daBIeHHOro pacTBopa ioaa B oauae kanus. Eciu mpoba
HE JaeT MOJIOKHUTEIHHOU HOIKpaxMalbHOW peakiuu (CHHEe OKpalllMBaHUE), 100aBbTE B MPOOUPKY &
kanenb 10% ruapokcuna Hatpus NaOH ans co3maHus 1mienodHoi cpensl. 3areM a106aBbTe | Karo
2% pactBopa cynbhara meau (1) CuSO,. byaer nu nonoxxutensHoit npoda Tpommepa?

Xumusm:

H,0; HY H,0; HY H,0; H'
(CeH1005)N > (CgH1005)x > (C12H22011)x > CgH1206
Kpaxmar [EKCTPUHBI ManbTo3a D -rntoko3a
X <n

HaoOaronenus:
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BriBoabI:

N -

JInteparypa 1Jisi cCaMONOATOTOBKH:

['y6cwkmit FO L., - bioopraniuna ximis. — Binauist: HoBa kuura, 2005. C. 217-250
3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBo k 71a00paTOpHBIM 3aHATHUSIM 10
O6uooprannueckoit xumuu.- M.: Meaununa, 1985.

TrokaBkuna H.A., baykos FO.W. - buoopranuueckas xumus .- M.: Menununa, 1991. C. 349-
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3ausatue 16

Tema: IIpakTHyecKkue HABBIKH M pellleHHe CHTYallMOHHBIX 337124
mo TeMe: "YrieBoanl"

MoTHuBanus TEMBI: YI‘HQBOHBI BXOOAT B COCTaB (bI/I3I/IOJIOFI/I‘-I€CKI/I AKTUBHBIX TJIMKO3UJ0B,
HYKJICMHOBBIX KHCJIOT; T€TEPONOINCAXapUI0B, TIUKOIUIHIOB U TIUKONPOTeHI0B. C HUMH CBSI3aHBI
MMMYHOXUMHUYECKUE CBOWCTBA TKAHEH, crieu(pHUecKue peakliui OpraHu3Ma Ha BHEUIHE XUMHUYECKUE
pazapaxutend. Ocoboe MecTO 3aHHMAIOT —YTIICBOIHI,
cnenuduaeckue GyHKIUM (HYKJICOTHIBI HOCUTEIU T€HHOTO KOJa; crenu(uueckue Mmomcaxapuibl-
aHTUTEHbI, 00YCIABINBAIOLINE UMMYHHUTET; TIUKOIPOTEHHBI - ClIeHU(UUECKUE TPYIIOBLIEC BEIIECTBA
KpoBH W T.A.). ['myOokue 3HaHUSA B 00JIACTH CTPYKTYpbl U XUMHH YTJIEBOJAOB HEOOXOMMMBI ISt
npuoOpeTeHus: Mpo(ecCHOHANBHBIX HABBIKOB M SBISIOTCS 0a30il MPH M3y4EHUH COOTBETCTBYIOLIMX

pa3aenoB OMOJIOrHYecKON XUMHHU, (PapMaKoJIOTUH, MaTO(U3HOIOTHH U JPYTUX TUCHHUIUIMH.

gem,:

MpEeBpalIeHU  YIIIeBOAOB, YMETh

3akpenuTh M YIIIyOUTh 3HAHUS CTEPEOXUMHUYECKOTO CTPOCHHUS,
MIPOBOJUTH

KaueCTBEHHbIE peakuu OOHaAPYKEHUS

UICHTH(UKAIIUN YTIIEBOJOB BO B3aUMOCBSI3H C UX OMOIIOTUYECKUMU (YHKITUSMHU.

Bomnpocs! 11 caMOCTOATEIbHOM MOATOTOBKH:

Ne YyeoOHoe 3a1anue

Konkperusanus 3a1anus

1. | HomenkiaTtypa u KinaccupuKkanus

Hanumute crpykrypHble Gopmyisl (Duiepa)
D- rimroko3se1, D- MaHHO3EL,

D-ramakro3sl, D-pu6o3er, D- xcumo3s,D-
bpykTo3el.  IlpuBeguTe  KiIaccupuKammio
(TIEHTO3bI, TEKCO3BI, AJIHJI03bI, KETO3bI)

2. | Crepeonsomepusi MOHOCAXapHI0B

Harnumure GpopMyiibl 1 00BSICHUTE CTPOCHHE O
— u [ —aHoMepoB D —psiga TIIFOKOMHUPAHO3BI,
rmrokoypaHo3sl, pubodypanos3sl  (HOpMyIsI
Xeyopsca).  OOwsicHuTe,  KOH(UTypaIus
Kakoro  aroma  yrjiepoja  ONpenesierT
NPUHAUICKHOCTh  yraepoga D —psany?
OO0psicHuTE CYIIIHOCTh KOJITYaTO-IIEITHOU
TayTOMEPUHU U SIBICHUE MYTapOTaLUH.

3. | Xumudeckue CBOMCTBa MOHOCAXapHI0B

Hamumure cxembr peakumii o -D -
rimokonupano3sl U B- D -pubodypanossr co
CIIEIYIOIIUMHU peareHTamu: STHJIOBBIH
CIUPTOM, H3OBITKOM HWOAMCTOTO METHIIA,
M30BITKOM YKCYCHOTO aHTHApuna, hochopHoit
KHUCJIOTOM

4, PeaKHI/II/I OKHCJICHUS 1 BOCCTaAaHOBJICHUA

Hanmummre cxembl peakuuil  MOJIy4YEHUs
[JIFOKOHOBOH, TJIIOKAPOBOM U TIIIOKYPOHOBOM
kuciaoT. OObsICHUTE  BIUSHUE  IPUPOJIBI
OKUCIMTENS  HAa  TPOAYKTHl  PEAKIUH.
Hanumure ¢opmynsl U Ha30BUTE MPOIYKTHI
BOCCTAHOBJIEHHSI KCUJIO3bI U TJIFOKO3BI.

5. | Onurocaxapuubl

Hanumure cTpykTypHBIE (OPMYIIBI MAJIBTO3HI,
JAKTO3bl, MeIoOno3bl, caxapo3bl. JlaiiTe
MOJIHOC XUMHUYCCKOC HA3BAHNUC JUCAXAPHUIOB.

6. | Xumuudeckue cBoiicTBa 0103

OObsICHUTE CYLTHOCTH MOHSTHS

"BoccraHaBnuBaronue" JACAXAPHUIBI.
Hanummre cxemy peakuuud JakTO3bl €
peakTuBoM ToJIeHCa; HAMULIUTE CXEMY
THAPOJIN3a MaJIbTO3bl, JAKTO3bl, Caxaposbl,
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ne/uto0no3pl.  Hamuimure cxemy — peakinuu
nem1oono3sl ¢ atuinoBbiM cnuprom (HCI). B
KaKoi cpejie MIET AaHHas PeaKius?

7. | F'omononucaxapuabl

Kaxkue nojmcaxapuibl Ha3bIBAIOTCsA
romomnonucaxapunamu? OOBICHUTE CTPOCHHUE
U XapakTep TIUKO3UAHBIX CBA3EH B aMWIO3€,
aMWJIONEKTHHE, 1IeJUTI0JI03€, TIIMKOTeHE.

8. | XumMmuueckue cBoiicTBa

Hanwummre CXCMYy TIuUApOJIM3a HOCIIIIOJIO3bI,

TOMOITOJIMCaxXapu0B KpaxMana. Hanummre cxembl MNOIydeHUs
HUTPATOB, aleTaToB, KCAaHTOT€HATOB
kinetyatku.  OOBACHUTE  HUX  HAPOJHO-
XO035IICTBEHHOE 3HAUYCHHUE.

9. | 'erepomonucaxapu bl [Harite onpeeiieHue TTOHSITHIO
rerepornionucaxapun. Ha3oBute cocTaBHBIC
KOMITOHEHTBI MYKOIOJIU-CaXapH/I0B:
THAITypOHOBOU KHUCJIOTBI,

XOHJIPOUTUHCYIb(ATa, TenapuHa U XapakTep
WX TJIMKO3UIHBIX CBSI3€il.

33)131-[1/[6 JIAA CAMOCTOATEC/IBHOI'O pelICHUsA

1. Hamummre cTpykTypHyIo QopMmyny aucaxapuia cocrosimero u3 D — riarokypoHOBOU
kucinotel U N — anerun — D-rimoko3zamuiHa, coenuHeHHBbIE [-1,3 TIHMKO3UMAHOW CBs3bI0. B cocras,

KaKoro OMomonuMepa BXOIUT 3TOT pparMeHt?

2. OOBsICHUTE, TOYEMY caxapo3a HE JAaeT MOJOXKHUTEIbHON peakIui ¢ peakTuBaMu TouieHca u

Denmmara?

3. IlpuBeauTe cxemMy THAPOIH3a JIAKTO3BI, IIEJUTIOOMO3bI M HA30BUTE MOHOCAXAPHU/IBI BXOSIIINE

B UX€ COCTAaB.

4. Yxaxute OMO3HBII MOHOMEP XOHJIPOUTUHCYIb(aTa, HAMUIIUTE CTPYKTYpPHBIE POPMYJIBI €T0
MOHOMEPOB U YKXKUTE TUIIbI TTTUKO3UIHBIX CBS3EH.

N -

JInTteparypa nJisi cCaMONIOATOTOBKH:

I'y6cebkuii O 1L, - bioopraniuna ximis. — Binnuns: Hosa kaura, 2005. C. 217-250
3imenkoBcrkuil b.C., Mysudenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., benoGoponos B.JI. u ap. - PykoBoaCTBO K J1a0OpaTOpHBIM 3aHSTUSAM I10
Omoopranndeckot xumuu.- M.: Meaumuna, 1985.
4 TrokaBkuHa H.A., baykoB IO.1. - buooprannyeckas xumus .- M.: Menununa, 1991. C. 349-
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3ausatue 17

Tema: "0-AMHHOKHCJIOTBI, IeNTUIbI U 0eJaKH"

MotuBanusi Tembl: [IpupogHbiMu OenKaMu, COCTOSIIMM U3 (- AMHUHOKHCIOT, IPUCYIIE
BBIIIOJIHEHUE MHOXECTBAa Pa3HOOOPA3HBIX (PYHKUUH,
KaTauTH4eckass (YHKIUS - YHHBEPCAIbHAs, HECBOHCTBEHHAs IPYTHMM IIOJIMMEPHBIM MOJICKYJIaM,
nuTaTenbHas (pe3epBHast), TPAaHCIIOPTHAs, 3alIUTHAS, COKpATUTENbHAsA, CTPYKTYpHAasi, TOPMOHAIbHAS U
ap. AMUHOKHCIOTBI COCTOSITENBHO HCIOJB3YIOTCS Kak AI(QQEKTUBHBIC JIEKapCTBEHHBIE CPEACTBA
(METHOHMH, CApKOJIM3WH, AMUHAJIOH ).

3HaHUsl 0COOCHHOCTEH CTPOCHUS U XUMHUH (.-aMHUHOKHCIIOT ¥ MENTHU0B HEOOXOIUMBI ISl YCIIEITHOTO

YCBOEHHUSI OEJIKOB Ha MOJIEKYJISIPHOM YPOBHE.

[Heab: ChopmMupoBaTh 3HaHUS CTPOSHUS M CBOMCTB BAKHEHUIIINX O - AMUHOKHCIIOT U TICITH/IOB,

a TaKkKe XUMHUYECKHUX MPEBPAIICHUI STHX COSIMHEHHIA in Vivo | in Viro.

Bomnpoce! 111 caMoCTOATEILHOM MOATOTOBKH

YyeOHOE 3a1aHUE

Konkperusauus 3aianus

Homenknarypa u
KJIacCU(UKALIUS
0-aMUHOKHUCJIOT

Hanummre  cTpykTypHBIE  (OPMYJBI  CICIYIOIINX
AMUHOKHUCIIOT: TJIMIMH, ajJaHWuH, BaJlMH, JICHIIUH,
W30JICHIINH, JIM3WH, CEPWH, IMCTEWH, (eHWIanaHuH,
TUPO3WH, TpPOJNUH, TpuntodaH, acmaparuHoBas U
TIyTaMHUHOBasi KHUCJIOTHL [IpuBenute KiaccH(UKaIMio
BBIIIICHA3BaHHBIX KHUCJIOT:

a). o unciry -COOH u -NH; rpynm;

0).yKaxxure KUPHEIE, apoMaTHYeCKHe u
TeTEePOIMKINYECKIEe aMUHOKHCIOT. Kakume wu3 Hux
SIBIISIOTCS. HE3aMEHUMBIMU?

Crioco0bI moyueHust
AMUHOKHCIIOT

[Tonyyure: amaHuH W3 NPOMAHATIL LUATUIPUIHBIM
Crocooom; BaJIMH aMMOHOJIU30M 2-0pomo-
3MeTnOyTaHOBOM  KUCIOTHL. Ha3zoBUTE H3BECTHBIC
croco0bl 00pa30BaHUs AMHHOKHUCIIOT 1N Vivo.

XHUMHYECKUE CBOMCTBA
0-AMHUHOKHCIIOT
a)peaxiy KapOOKCHIbHON

TpyMIbI

Hamumumre: cxeMy  B3aMMOAEHCTBUSL  BajuMHAa C
ruapokcuaoM Meau (I1); amanuHa v STUIIOBOTO CIIUPTa B
npucyrctBun  HCl  (cyxoif);  3alIMIIEHHOr0 IO
aMUHOTpYMIE aJlaHUH c POClI3; peakuuu
JeKapOOKCUITMPOBAHUS Tpurnrodana. HazoBure
MIPOJYKTHI PEAKIIHH.

0).peakuu aMUHOTPYIIIT

a) B3aMMOJICUCTBHE JIEMIIMHA C XJIOPAHTUIPUAOM
YKCYCHOUM KHUCIIOTBI, OCH3UIIOKCUKAPOOHUIIXIIOPUIOM;

0) TUCTUAVHA C a30TUCTOM KHUCIIOTOH,
dhopmasbIeTHIOM;

B) ajaHuHa C 2,4-a1MHATPOPTOPOEH30I0M (PEaKTHB
Cenrepa);

r) BalvHAa C (PEHUIU30THOLMAHATOM (peaKuus
Onmana). Kakme  mpomaykTel  oOpasyrorcs — TpH
nesamMmuHUpoBaHMu  in  vivo?  Kakme — peakuuu
HCIOJIb3YIOTCS B OMOXMMHYECKOM aHann3e?

AmdorepHble cBOMCTBa

Hanmummure cxeMbl peakuuii ajaHvHa, BaJIMHA, TJIMLIHHA!
a) ¢ pazb6aBneHHbIM pacTBopoM NaOH mpu xomMHaTHO#
Temneparype; 0) C COJIIHOM KHCIOTOM.

IlenTuap! ¥ MOIUIENTHIBI

Hanmmure aummenTun ¢ mociaenoBaTeNbHOCTRIO JIEHITNH-
BamuH  (Jleit-Banm), Tpunentun — THCTUIMH-CEPHH-
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tpuntopan (I'mc-Cep-Tpu). OO03HAUBTE MNENTHIHYIO
cBsi3b. OOBsicHUTE MOHATHA "TepBUYHas", "BTOpHuHas"
CTPYKTYypa Oerka.

JlaboparopHas paboTa 1.06pa3oBanre KOMIUIEKCHON COJTM MENIU TIIUIMHA.

2.KcanTonpoTenHoBast peakius.
3. Ocaxnenne OejIKa CONAMH TSKEIBIX METAILIOB.
4. BuypetoBas peakiys Ha IMEeNTHIHYIO CBS3b.

3a[laHl/lﬂ AJIA CAMOCTOATEJIBbHOI0 PEIICHUSA

1. Tlpu OmuypeToBoO# peakuu 00pa3yeTcs OKpalieHHOE KOMIUICKCHOE COCTMHECHHE

ISR A

H,N NH,
Voo ond
N7 “cu” N

—o Mo

H2N/ \VHZ

OO0BsiICHUTE XMMUYECKYIO CYIITHOCTh JAHHOM PeaKIuy Ha IENTUIHYIO CBS3b.

Hanummre cunte3 munentuna nednuH-tupo3ud (Jlei-Tup) ¢ ucmonab3oBaHUEM oOmepanui

«aKTUBaIIUN» U «3aluTey. YKaxnTe N- 1 C-xoH1eBrie AK.

Kakue mpoayKkTel 00pa3yroTCss MpH OKUCIUTEILHOM M HEOKHUCIHTEIHLHOM Je3aMHUHUPOBAHUU
Tpunrodana, u3oiaeHIHa?

Kakoe coennHeHne moayquTcs MpU ACUCTBUU a30TUCTON KUCIOTHI Ha aTlaHWH, (eHIIaTaHnH?
OObsicHUTE TIOSIBIICHUE KENTOW OKpacku B peakiuu 6enka ¢ HNOs.

Ha npumepe peaxiuii fokaxxute ampoTepHble CBOMCTBA alaHMHA.

IIporoxoua Ne 17 Hara

Onbim 1.
Oo0Opa3zoBaHue MeTHOH KOMILJIEKCHOM COJIM IIMIMHA.
B npobupky nomemiaror 1 M 2 %-Horo pactBopa riauuuHa. /[00aBIsIoT JIOMAaTOUKY CyXOTro

kapOoHaTa MeH 1 HarpeBatoT. CMECh OKpaIIMBAETCSl B CHHUM LIBET OJaroapsi o0pa3oBaHUIO
KOMIUJICKCHOTO COETMHEHUSI.

Xumuszm.
H H
\N/
o) OH o) o) AN
N CuCO, N
2 J: > J: CL( i
2 NH, H\Zl \o/ X0
N
H OH
Haonroenue:
Buvieoow:
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Onvim 2.

Ocaxnenue 0eJIKoB KOHLIEHTPUPOBAHHBIMH MHHePAJIbHBIMH KHCJIOTAMHU.
KcanTonporenHoBasi peakuus.

B mpo6upky ¢ 1 mMi1 pacTBopa ssMyHOTO O€Ka MpuOaBIAIOT 1 MJI KOHIEHTPUPOBAHHON a30THON
KHCIOTHl M mepeMemuBaioT. OOpasyercs Oenblii  XJIONBEBUIHBIA OCAJOK, TPH HArpeBaHUH
nepexomsamuil B spko-xkenteid. Ilpum nmobasnenmu 2-3 mu 10% pactBopa NaOH mosBisercs
OpaHXeBOE OKpAIINBaHUE.

HNO,
HO CH,-CH—COOH -
NH,
NaoOH
—> HO CH,-CH—COOH >
H,0
NH,
0O, XenToe OKpalunsaHue
@) CH,-CH—COOH
NH
o ©f ?
O=—o

\)Na OpaHxeBO-KnacHOe OKpalumsaHue

Haonroenue:
Buvieoowi:

Onoim 3

Ocaxaenue 0eJIKOB COJISIMH TSIKeIbIX METATOB.

B omny mpobupky k 1 M pactBopa smuHOTO Oe€iKa MO KaruisM, NpU BCTPSXHUBAHHUU, IO
BBITIAJICHUSI OCaJKa MPUOaBJISIOT HACKIEHHBIN BoAHBINM pacTBop meau (II) cymedara, a B apyrymo,
TAaKOMY JK€ KOJINYEeCTBY Oelika, aHaJOTHUHBIM criocoOoM mpuOaBisiior 20 %-HbI BOAHBIN pacTBOp
ceunia (II) arterara. B 06enx nmpodupkax MpoucxoauT 0Opa30BaHUE OCAIKOB.

Haonroenue:

Buvieoow:

Onovim 4.
BuyperoBasi peakuusi Ha NENTHAHYIO CBS3b.
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B npoOupky nomecture 5-6 kamenb pacTBopa sIMUHOTO Oenka, 7o0aBbTe paBHBINH 00beM 10%
pactBopa NaOH u 1-2 xammu pactBopa CuSO4. HalGmiomaercs mosiBaeHHE KpacHO-(hHOJIETOBOM
OKpaCKH.

o} R,
O\\C E /\}:_C/Hh CU(OH),
—CH—NH N—C >
e
B6enok
o R,
0 R \\c— H

KOMnneKcHOe coenHeHue

Haobnwoenue:
Bwieoowt:
JInteparypa 1Jisi cCaMONOATOTOBKH:
1 T'y6cwkuit FO.L, - bioopraniuna ximis. — Binauist: HoBa kuura, 2005. C.236-281

N

3imenkoBcbkuii b.C., My3uuenko B.A., biooprauniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBo K 71a00paTOpHBIM 3aHATHSIM 10
O6uooprannueckoit xumuu.- M.: Meaununa, 1985.

4 TroxkaBkuna H.A., baykos FO.W. - buooprannueckas xumus .- M.: Meaumuna, 1991. C.312-
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Tema: "Hyxkieoruanl, Hykjaeo3uabl. [leppuyHas 1 BTOPUYHAS CTPYKTYPA HYKJIEHHOBBIX

KucJaor"

HYKJICO3U OB,

MoTuBalus _TeMbl: 3HaHHE CTPYKTYPHBIX U CTEPEOXHMHUYECKUX OCOOCHHOCTEH CTPOCHHUS
HYKJICOTHJOB M HYKJIEMHOBBIX KHCJIOT CIIOCOOCTBYET IIOHMMAaHHIO MeEXaHHU3Ma
OouocuHTe3a OENKOB, MepeJadyd HacleJICTBEHHONW HH(OPMALMHU, BBINOJHEHUS UMH KO(DEPMEHTHBIX
byHkumii, a Takke poau ATD kak SHEPreTHUECKOro "MOCTAaBIIMKA" B PAa3THMYHBIX OMOXUMHUYECKUX

mporeccax.

[leab: 3akpenuTb 3HAHMS O MPUHIUIAX CTPOCHHUS HYKIEHHOBBIX KHUCIOT — KIJIETOYHBIX
KOMIIOHEHTOB Ha CTaJuM HMX MEPBUYHOM W BTOPUYHON CTPYKTYpPHI, SBISIOLIUXCS HEOOXOIUMOM

3ausatue 18

MPENOCHIIKON K TOHUMaHHIO UX OMOCHHTE3a U OMOJIOTUYECKOM poJIH.
Bomnpoce! 111 caMoCTOATEILHOMH MOATOTOBKH:

Ne Y4eOHoe 3a1aHHNe Konkperusanus 3axanus
1. | Knaccuduxkanus u HOMEHKIIATy-pa JlaliTe XMMHUYECKHE Ha3BaHHUE CIEAYIOIUM
HYKJIEMHOBBIX OCHOBaHUH. JIaKTUM- OCHOBAHMWSIM:  ypauuj, THUMHH, IUTO3HUH,
JJaKTaMHasi TayTOMEpHUSL. aJIcHUH, TYaHUH: HAMUIINTE UX TayTOMEPHBIE
KoMIiieMeHTapHOCTh OCHOBAHUH. napsl ocHoBaHuil A-T, I'-11.
2. | CtpoeHune HYKJICO3UI0B Hanmumure cxembl  peakuuidi  TrUIposH3a
aJIcHO3MHA U JIe€30KCUAJCHO3MHA, TyaHO3HHA U
NE30KCUT'yaHO3MHA, LUTHIMHA u
JE30KCUIIMTUANHA, YPUANHA U TUMHHA.

3. | CTtpoeHue HyKJI€OTUIOB Hanumwure  ctpykTypHble  GopMynsl U
OCYILIECTBUTE TUIPOIIU3 CJIeIYIOLIUX
HYKJICOTHUJIOB: aJICHUJIOBOM,  T'yaHWUJIOBOM,
LUTUIAIIOBOM, TUMUIUIIOBOM, JIC30KCH-
U THIAJIOBOM, YPUIUIOBOM KHUCIIOT.
Ctpoenue, cBoiictBa AT® u e€ 3HaueHUeE.

4. | IlepBuuHas u BTOpUYHAS CTPYKTypa Hanmumure crpoenne yuactka JHK co

PHK u IHK caeayrouen MOCIEA0BATEIbHOCTBIO
ocuopanmii: AT, I'T, ALl; PHK- I'Y, VI.
Hanummure cxemy B3aumopneiictBus ATD c
I'mu, Ama, Ban, Jlei.

5. | 3HaueHME HYKJIEUHOBBIX KUCJIOT B VYKaxuTe Ha pOJb HYKJIEHHOBBIX KHUCJIOT B
KHU3HEICATeIbHOCTH PACTUTEIbHBIX U | OMOocHHTEe3e  OeITKoB W B Iepenade
YKUBOTHBIX OPTraHHU3MOB. HACJICJICTBEHHOW MH(OPMAIIUH.

3anaHus AJ151 CAMOCTOSITEJILHOTO pPelleHu sl
1. Hanummre cxemy THAPOJUTUYECKOTO PACHICTUICHUS B KHUCIOW cpefie aJeHO3uHTpudochopHOn
KHUCJIOTHI B ILIEJIOYHON CPEZIe U HA30BUTE MPOIYKThI PEAKIINH. "
2
XN
o) o o] )
HO—Iu—O—Iu—O—Iu—O N
i dn o bn
2. Hanmmmre TayToMepHbIE TpeBpamieHuss TUMHUHA. Kakoil W3 TayToMepoB mpeoOdamaet
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paBHOBECHOM cMecH?




N

Kakas u3 nByx kommementapHbsix nmap YA wmm TA Bxoautr B coctaB JIHK? Hanwummre
CTPOEHHUE ITOU Maphl.

Hanumure crpoenne ydactka nenu PHK ¢ mocimenmoBarenbHOCThIO ocHOBaHuil: ['YA wu
BBIJACIUTEC CJIO)KHOE)(bI/IpHBIG CBs3H.

JInteparypa nJisi cCaMONIOATOTOBKH:

I'y6cebkuii O 1L, - bioopraniuna ximis. — Binnuns: Hosa kawura, 2005. C. 320-343
3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomacTBo k 71a00paTOpHBIM 3aHATHUSIM 10
Onoopranndeckoil xumuu.- M.: Meaumuna, 1985.

TrokaBkuHa H.A., baykoB HO.U. - buooprannyeckas xumus .- M.: Menununa, 1991. C. 400-
412
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3ausatue 19

Tema: [IpakTHYecKue HABBIKM M pellieHHe CUTYAIlHOHHBIX 32/1a4 110 TeMe:
«buonosMMepsl U UX CTPYKTYPHbIE KOMIIOHEHTbD).

MotuBanusi__tembl: C OHOJOTHYECKOW TOYKH 3pEHUs OOJIbIIOE 3HAYE€HHWE HWMEIOT
AMHUHOKHUCIIOTBI, KOTOPLIC SBJISAIOTCA HpOCTGfIH.IHMPI KOMITIOHEHTaAMH 6GJIKOB — Ba)XHEUIUX
COCUHEHUI ClyXallux [UIsi TOCTPOCHUS TKaHEH 4YeloBEYEeCKOro M JKUBOTHOTO OpraHu3Ma.
HekoTopsie nenTupl MpeacTaBiIsioT CaMOCTOSTENbHBIN HHTEpec (TOPMOHBI OKCUTOIIMH, Ba30IPECCHH,
I/IHCy.]II/IH). Ilo3Hanue ocCHOB CTPOCHUA U CBOMICTB HYKJICMHOBBIX KHCJIOT, MO3BOJIAACT ITOHUMATb
CYUIHOCTh HOPMAJIbHBIX U TATOJIOTMYECKUX IPOLECCOB B OpPraHU3ME, MOJONTH K MEPCIEKTHUBHBIM
npobiemMaM yrpaBlieHUs] HEKOTOPBIMH MPOLECCAMU JKU3HECSTETbHOCTH.

[leab: OOBACHATH HJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE TMENTUIHOW CBSI3U U
NEPBUYHON CTPYKTYpbl OEIKOBBIX MOJIEKYNI. 3aKpenuTh 3HAHUS O MPUHIUNAX CTPOCHHUS
OHMOIOIIMMEPOB - KIETOYHBIX KOMIIOHEHTOB Ha CTaUU X NEPBUYHON U BTOPUYHOU CTPYKTYPHI.

Bomnpoce! 111 caMoCTOATEILHOMH MOATOTOBKH:

KonkperHble nean: | HMcxonublii ypoBeHb 3HAHMIA:
YMeTh:
1. ITpoBoauTh KIaccupukauio aMuHOKUCHOT. | Kiaccudukanus aMiHHOKHUCIIOT.
OGB}ICHHTB CTpOGHI/Ie AMUHOKHUCIIOT U CpaBHI/IBaTb KHUCJIIOTHOCTDH 148 OCHOBHOCTH
MENTHIOB. AMUHOKHCIIOT ¥ TPOTHO3MPOBATH MX CHIIY B
3aBHCHMOCTD oT CTPYKTYPHBIX 51
MIPOCTPAHCTBEHHBIX (haKTOPOB.
2. XapakTepu30BaTh IEPBUYHYIO U BTOpUUHYIO | JlaBaTh XapaKTEPUCTUKY BHYTpH- u
CTPYKTYpPY MENTH/IOB. MEXMOJICKYJIIPHBIM BOJIOPOJIHBIM CBSI3SIM Ha

npuMepax KapOOHOBBIX KHCJOT, CIHPTOB,
TETEPOLUKIMYECKUX CUCTEM.

OOBsiCHUTD ONTUYECKYIO aKTUBHOCTh
ACIMMETPUYECKUX aMHUHOKHUCIIOT.
3. IIpoBOIUTH CTPYKTYPHBIA U [IpoBOINTH KaUECTBEHHBIE PEAKIIMM HA aMUHO-
(GyHKIMOHATBHBIN aHAJIU3 aMUHO-KUCIIOT, KapOOKCUTpyHITy, 00pa3oBaHHE KOMIUIEKCHBIX
MEeNTUA0B, pUOOHYKIICO3H/IOB, coneit c TSOKEIBIMU MeTalljIaMH,
PUOOHYKIIEOTHIOB U UX 2-1€30KCHAaHAIOTOB. KCaHTOMPOTEHHOBYIO, OMypeTOBYyIO u

pEaKUHI0 C HUHTUJIPUHOM.

4.XapakTepu30BaTh MEpBUYHYIO, BTOpuuHyio | 1.M300paxkars crtpoenune JIHK, PHK wu

Tpetnunyto ctpyktypy PHK u JIHK. MPOBOJUTH 170'¢ TUIPOJIUTHYECKOE
pacllenIeHHE.

5. Ucnonb30BaTh 3HAaHUE XUMUHU HYKJIEHHOBBIX | OOBSICHATH npupoay BOJIOPOJIHOM,

KHUCJIOT Ui OOBSICHEHUS UX OMOXMMUYECKHX | TJIMKO3HIHOH, CIIO’KHO3(DHUPHOI U

byHkumii.  XapakTepu3oBaTh HYKJICHWHOBBIC | aHTUIPUIHON CBSI3U B MOJIEKYJIax

KHCJIOThI KaK OCHOBY JJIA nepcaaun | HyKJICHHOBBIX KHUCIIOT
TeHETUYECKON nH(DOpMaIuu

JInteparypa 1Jisi cCaMONOATOTOBKH:

[N

['y6cwkmit FO L, - bioopraniuna ximis. — Binauist: HoBa kuura, 2005. C.236-281

3imenkoBcbkuii b.C., My3uuenko B.A., bioopraniuna ximist.- K.: Bua. “Ksapt”, 2009.

3 AprembeBa H.H., beno6oponos B.JI. u np. - PykoBomcTBo Kk 71a00paTOpPHBIM 3aHATHSIM 10
O6uooprannueckoit xumuu.- M.: Meaununa, 1985.

4 TroxkaBkuna H.A., baykos FO.W. - buooprannueckas xumus .- M.: Meaumuna, 1991. C.312-
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3ausatue 20

HNToroBbiii MOLYIbHBINA KOHTPOJIb:
«bHroJjiornYecKk BaKHble KJIACChl OMOOPTaHUYECKUX COeTUHEHM.
BuonosuMepsbl M UX CTPYKTYPHbIE KOMIIOHEHTBI».

Ilepeyenn
KOHTPOJIbHBIX BOIIPOCOB K Ca4e HTOT0OBOr0 MOAYJISl 0 Kypcy 0MOOPraHM4ecKoil XUuMHH.

1 buooprannueckas XuMus Kak HayKa: ONpeAeseHue, IPEeAMET U 3a/aul, pa3/ielibl, METOIbI
UCCJIEN0BAHMs. 3HaUEHUE B CUCTEME BBICHIETO MEAUIIMHCKOIO 00pa30BaHMUsl.

2. Knaccudukanus opraHMYecKUX COEIUHEHUH IO CTPOCHMIO YIJIEPOJHOIO pajauKaia U
IpUPOAOH (PYHKIIMOHAIBHBIX FPYIIIL.

3. CrpoeHrne BaXHEWIIMX  KJIAacCOB OWOOPraHMYECKHX COCAMHEHMH 10  Npupojae
(YHKIMOHANBHBIX TPYII: CHUPTOB, (DEHOJIOB, THOJOB, ANbJETHJI0OB, KETOHOB, KapOOHOBBIX
KHCIIOT, CJIOXKHBIX 3(UPOB, aMUJ0B, HUTPOCOEAMHEHHH, aMUHOB.

4. Homenknarypa opraHM4eCKUX COCIMHEHUN: TPUBHANIbHASA, PALlMOHAIBHAS, MEXIYHApOJHAs.
[Tpunnunel 00pa3oBaHusl Ha3BaHMN OpraHUYEecKHX coeauHeHuil mo HomeHkinatype WIOITAK:
3aMECTUTEIBLHOM, pauKano-()yHKIIMOHATLHOM.

o. Teopus cTpoCHHs] OPraHUYECKUX COCAVMHEHNN. XMMUYECKOE CTPOCHHUE MOJIEKYJI; IIOHATHE IIPO
CTPYKTYPHBIE H30MEPBHI.

6. [Ipupona XUMUYECKOW CBS3M B OPraHMYECKHX COCIUWHEHUSAX: rubpuausanus opOuraie,
JNIEKTPOHHOE CTPOEHUE COEIUHEHNN YIIIepOoaa.

7. Jlenokanu3zanusi 3J€KTPOHOB U CONPSDKEHHBIE CHUCTEMBI B OPraHUYECKMX COEAUHEHUSX.
ConpsKEHHBIE CUCTEMBI C OTKPBITOM LIETIBIO: DJIEKTPOHHOE CTPOCHHUE U XUMHYECKHE CBOMCTBA
1,3-aueHoB.

8. ConpspkeHHBIE  CUCTEMBI € 3aMKHYTOM  IIeTblO:  AJIEKTPOHHOE  CTPOEHHEOEH3071a;
apOMATHYHOCTH Yy Psijia OJTHO- M MHOTOSIICPHBIX apEHOB, TETEPOIUKINYECKUX COSTUHEHUI.
9. B3aumHoe BIMSHME AaTOMOB B OpPraHUYECKUX MOJEKyJax: TOoJisipU3auusi CBs3eil;

uHaykTuBHBIR (I£) uw Me3omepHbii (M+£) 3ddextsl. BrnusHue >IEKTPOHOAOHOPHBIX H
3JIEKTPOHOAKIIENTOPHBIX 3aMECTUTEINEH HA PEaKLIMOHHYIO CIIOCOOHOCTh MOJIEKYJI.

10. [IpocTpaHcTBEHHOE CTpOEHUE OMOOPTraHMYECKHX COCOUHEHUM: (OPMYNbl CTEPEOXUMHUIL;
KoHpurypauuss 1 koHpopmarus. Crepeon3omMepbl: F€OMETPUUECKUE, ONTHUECKUE, MOBOPOTHBIE
(xoH(pOpMEpHI).

11. ['eomeTpryeckas U30Mepus B 3aMELICHHBIX AJIKEHAX, IUKJIOATKaHaX, HEHACHIIEHHBIX BBICIINX
KUPHBIX KUCIIOTAX, TUKapOOHOBBIX KUCHOTaX. [fuc-, mpanc- u E/Z-HOMEHKIaTypHBIE CUCTEMBI.
12. Onrryeckas M30MEPHS; XHPAIbHOCTh MOJIEKYJ OpraHudeckux coeaumHenuii. D/L- u R/S-
CTEPEOXUMHYECKHE HOMEHKJIATYyphl. DHAHTHOMEpPHl M JHACTEPEO Mephl OHOOPraHUYECKUX

coenuHeHni. CBsI3b MPOCTPAHCTBEHHOTO CTPOCHHMS C (PU3HUOJIOTMUECKON aKTUBHOCTBIO.

13. [ToBopoTHBIe (KOH(OpPMAIMOHHBIE) HM30MEpPbI; MPOEKIMOHHBIE (opmynsl HpioMeHa.
DHepreTH4ecKue XapakTepUCTUKH KOH()OPMALMOHHBIX HM30MEPOB YIJIEBOJOPOJIOB B CUH-,
anmu- v 20u- KOHQOPMAITHH.

14. KoHndopmannonHbie n30Mepsl HUKIMYECKUX YIIIEBOJOPOI0B; aKCHAIbHBIE M SKBATOPUAJIbHBIE
CBSI3W B MOJIEKYJI€ LMKIOTeKCaHa. 3HaueHUs KOH(POPMAIMOHHON H30MEpUH UIs 00pa3oBaHUS
IIPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYII.

15. Tunbl  peakumii B OMOOpPraHMYECKOM XHMHHU: KJIAacCM(UKaLus 1O  pe3ylbTaTam
(HampaBIIEHHOCTHIO) M MEXaHU3MOM PEaKIINH.
16. XapakTepUCTUKa M IPUMEPHl OTAEIBHBIX THIIOB peakUHil B OMOOPTraHWYECKON XHMUHU:

MpUCOEINHEHHE, 3aMeIleHue, OTIIeIUIeHue (PJIMMUHHUPOBAHUE), MEperpynmnupoBKa,
OKHUCJICHUE U .

17. XapakTepucTuKa W TPUMEPHl TOMOJIUTHYECKUX (paaUKAIbHBIX) M TETEPOTUTHUCCKUX
(MOHHBIX) peakuii B OMOOPraHNYeCKON XUMHUH. DIEKTPOoPUIbHBIE U HYKICO(DUIbHBIE pEareHThI.
18. OKUCIUTETFHO-BOCCTAHOBUTEILHBIC peakiuu B OMoOpraHuYeCcKOoi XUMHUH.
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CBoOopHOpaauKaabHble  peakiuu  00pa3oBaHHS  MEPOKCUAHBIX  COCAMHEHHH,  HX
OMOMEIUIIMHCKOE 3HAYCHUE B HOPME U MIPU YCIOBUSAX MATOJIOTHH KIETKH.

19. KucrnoTHele W OCHOBHBIE CBOWCTBA OMOOPTaHWYECKHUX COCIWHCHUW: TPOTOHHAS TEOPHS
bpeHcrena; Teopus kucaor u anuil JIsrouca.

20.  T'mapokcuicopaepkaliye COEAMHEHUS - CHUPThl U THOJBI B OMOOPraHUYECKOW XUMHHU:
CTpOCHHE, CBOWCTBA, OMOMETUITMHCKOE 3HAYCHHUE OT/ICIbHBIX IPEICTABUTEICH.

21. @DeHOoNIBI:  CTPOCHHE,  CBOWCTBA, OMOMEIMIIMHCKOE  3HAuY€HHWE.  XapaKTepHUCTHUKa
MPEICTAaBUTENCH OJHOATOMHBIX ((eHON, Kpe30os) U JBYXAaTOMHBIX (IMUPOKATEXUH, PE3OPIIUH,
THAPOXUHOH) (DEHOIOB.

22. Tuonsl (MepkanTanbl), CcynbPuabl W IUCYAbGHUABI B OWOOPTaHUYECKOW XHUMHHU:
CTPOEHUE, CBOMCTBA.

23. KapOoHmyipbHBIE COEAMHEHHS B OWOOPTaHWYECKOW XHMHUU. XHMHUYECKHE CBOWCTBA H
OMOMEIUIIMHCKOE 3HAYCHHE AJIbJIETUIOB U KETOHOB.

24.  KapOoHOBBIE KHUCIOTHI B OMOOPraHWYECKOW XHMHUHU: CTPOCHHE U XUMHUYECKHUE CBOWMCTBA;
(yHKIHOHANBHBIE TTPOU3BOHBIE KapOOHOBBIX KHUCIOT (QHTUAPHUI, aMUIbI, CIOXKHBIC d(DUPHI).
Peaknuun nexapOoKcUIUPOBAHUS.

25. CtpoeHne u CBOWCTBA JUKApOOHOBBIX KHUCIIOT: II[aBEJIEBOW, MAJIOHOBOW, SHTApHOM,
TJIyTapoBOH, (yMapoOBOM.

26. CtpoeHue U CBOWMCTBA YTOJNBHOW KUCIOTHI U €€ TMPOU3BOAHBIX. Y PETaHbI, YPEHUIBI KHUCIOT,
MOYCBHHA.

27.  Cnoxuble >pupbl KAPOOHOBBIX KHCIOT: HOMEHKIIATypa, 00pa3oBaHue, CBOWCTBA.

28. AMUHBI: HOMEHKJIATypa, CBOWCTBAa. bHOMenUIIMHCKOE 3HauYeHHWE OWOTEHHBIX aMHHOB

(ampenanuHa, HOpaJpeHANWHA, NO(QaMUH, TPUNTAMHUH, CEPOTOHHHA, TMCTAMWHA) U TMOJUAMUHOB
(ciepmuMHA, CTIEPMUHA, TTYTPECIIMHA, KaJIaBEPHHA).

29.  ApomaThyecKHe aMHuHBI: CTPOEHHE, CBOMCTBAa. AHWIMH Kak IPEAIICCTBEHHHK B CHHTE3E
JIEKapCTBEHHBIX CPEJICTB - Cylb(aHmIaMuIa, peHalneTnHa, aHeCTe3MHa, HOBOKaUHA.

30.  AMMHOCIHUPTBI: CTpOEHHE, CBOMCTBAa. buomMeaunumHCKOe 3HAYE€HHWE HSTaHOJIAMHHA
(komamMuHa), XOJIWHA, alleTHIIXOJIWHA.

3l.  T'MApOKCHKHMCIOTHI B OMOOPraHMYECKOH XMMHH: CTPOCHHE M CBOMCTBa MOHOKapOOHOBBIX
(MOJIOUYHOHM, THAPOKCHUMACISHOW) JUKApOOHOBBIX (S0J0YHOM, BHHHOW) W TPUKApOOHOBBIX
(MMMOHHOM, ITUC-aKOHUTOBOM ) THAPOKCUKHUCIIOT.

32. AMUHOKHUCIIOTBI: CTPOEHUE, CTEPEOM3OMEpHUs,, XMMHYECKHE CBOWCTBA. buoMmeaunuHckoe
3HayeHue  L-amuHOKMCNOT. Peakumm  OMOXMMHYECKHMX  MpPEBpallleHMH  aMHUHOKHCIIOT:
Jie3aMUHUPOBaHNE, TPAHCAMUHUPOBAHUE, IEKapOOKCUITUPOBAHUE.

33.  Crpoenne u cBoicTBa HamboJsiee pPACIPOCTPAHEHHBIX B OHOOOBEKTAaX OKCOKHCIOT:
NUPOBUHOTPATHOM, al€TOYKCYCHOM, IIIaBEIE€BOYKCYCHOM, KeTtoriyTapoBoil. IloHsaTtue o
KETOHOBBIX TEJax.

34.  DEHOJIOKUCIOTHI. Canuuunonas KHUCIIOTa u ee MPOU3BOJIHBIE KakK
MPOTUBOCIATUTENbHBIC (AMETHJICATUIUIOBAS KHCIOTa, METUJICAIUIIIAT, CalUuluiIaT
HaTpHUs) U IPOTUBOMHUKPOOHBIE((PEeHMICATUITUIIAT) CPEICTBA.

35.  [laTuuneHHble TETEPOLMKIBI C OIHUM rerepoatroMoM (, pypaH, THoden). buomeauuunckoe
3HaYEHHUE TETPANUPPOIbHBIX COeAUHEHUN; mopduHa, TOpUPUHOB, TEMa.

36. HMupon u ero mpous3BOAHBbIC: TpPUNTO(GAH W peakuuu oO0pa3oBaHUs TPUNTAMHHA H
CEpOTOHMHA; UHJIOKCHUJI, CKaTOJI - 3HAaYEHHE B IIpoIleccax THUEHUs OEJIKOB B KUIIIECYHUKE.

37.  IlaTuuneHHblE TETEPOLUKIBI C JABYMS TreTepoaroMaMu aszora. [lupas3on, mnHpa3olioH;
MPOM3BOJIHBIE TMHPA30JIOHA-5 Kak JIeKapCTBEHHBbIE CpeACTBAa (QHTUIUPHUH, AaMUJIONHUPUH,
aHanbruH). IMUIa3011 U ero Npou3BOIHBIC: TUCTUINH, THCTAMUH.

38.  IlaATuwieHHBIE TETEPOUMKIBI C JBYMsS  TETEpOAaTOMaMH: THA30J], OKca3os. THa3oi Kak
CTPYKTYpPHBII KOMIIOHEHT MOJICKYJIbl THAMHHA (BUTaMHHA B).
39.  lecTtuwieHHBIC TETEPOLUUKIBI C aTOMOM a3oTa: nupuauH. Hukorunamuna (Buramud PP) kak

COCTaBHAs 4aCTh OKHCIHUTEIHHO BOCCTAHOBUTEIBHBIX MUPUIMHOBBIX KopepMeHTOB. [Tupuaokcun
U MOJIEKYyJIsipHbIe (OopMBbI BUTaMuHa Bg

40.  IlectuuieHHBbIE TETEPOLUKIBI C JABYMS aTOMaMH a30Ta. J{Ma3WHbI: MUPUMHIWH, MHPA3UH,
NUpHUAa3UH. A30THCTbIE OCHOBAHUS — MPOU3BO/IHbIE MUPUMUINHA (Ypalyl, IUTO3HH, TUMUH)
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41.  Ilpom3BoaHBIC MUPUMHINHA KaK JEKAPCTBEHHBIC CPEJCTBA: 5S-OTOpypamil, OpoTaT Kausl.
Bap6utypoBas kucioTta: 6apOUTypaThl KaKk CHOTBOPHBIE U MPOTUBOSIUIICITUYECKUE CPEICTBA
(benobapbuTan, BepoHan).

42.  IllectuuneHHblE TE€TEPOLUKIBI C  rerepoaromMamu. (DEHOTHA3WHBI AMMHA3MHBI Jp. Kak
MICUXOTPOMHBIC (HEUPOJICTITUUECKHE) CPEACTBRA.

43.  CemH4ICHHBIE TeTEPOLUKIBI C JABYMS rerepoatroMamu. [luasenuusl: O0eH30-1,4-11a3enuHbl
KaK HauboJsee pacpoCTpaHEHHbIE TPAHKBUIIN3AaTOPbl U aHKCHOIUTUKH.

44. IlypuH u ero mpouU3BOAHBIE. AMHUHONPOM3BOJHBIE MNypuHa (aJA€HMH, TyaHHH), WX
TayTOMEepHBIE POPMBI; OMOXMMUYECKOE 3HAUCHHE B 00pa30BaHNUU HYKJICOTHIOB U KO(DEPMEHTOB.

45.  I'mapoKCHUIIpOM3BOJAHBIE  IypHHA:  TUIOKCAaHTHUH,  KCaHTMH,  MoOueBas  KHCJOTa.

MeTunpoBaHHble  MPOU3BOJAHBIE KCaHTHHA (KodewH, TeopuimH, TEOOpPOMHH) Kak
(GU3MONOrMYEeCKUAKTUBHBIE COEAMHEHHUS C JEHCTBUEM Ha [EHTPAIbHYI0 HEpPBHYIO H
CEpACYHOCOCYAUCTYIO CUCTEMBI.

46, YrneBonpl: ompeneneHue, kimaccupuraimsa. MoHocaxapuasl (aabd03bl U KETO3bI; TPUO3HI,
TETPO3bI, IIEHTO3bI, TEKCO3bI, TENITO3bI), ONOMEIUIIMHCKOE 3HAYCHHUE OTACTbHBIX MPEICTaBUTEINCH.

47.  Monocaxapuasl: TEHTO3bl (pubo3a, 2-me30KCUpu003a, KCUII03a), TeKCo3bl (TIIFOKO3a,
raJlakTo3a, MaHHO3a, GPYKTO3a) - CTPOCHHE, CBOMCTBA. KauecTBEeHHbIE peakIluy Ha TIIOKO3Y.

48. CTpoeHne M CBOMCTBAa MPOM3BOJHBIX MOHOCAXapHJA0B. AMUHOIPOU3BOJHBIC: TIIOKO3AMUH,
rajakTo3aMuH. YPOHOBBIE KHUCIOTHL. L-ackopObunoBas xucnora (ButamuH C). IIpomykTbl
MOHOCaXapuI0B: COPOUT, MAHHUT.

49, Onurocaxapunpl: cTpoeHue, cBoiicTBa. Jucaxapunbl (caxaposa, JakTo3a, MalbTo3a), UX
OMOMEIUIIMHCKOE 3HAUEHHE.

50.  IMomucaxapunsl. ['oMononaucaxapuasl: Kpaxmal, TITUKOTEH, IIeNIF0I03a, IEKCTPAHbI - CTPOCHUE,
TUIPOJIN3, OMOMeTUIIMHCKOe 3HaueHne. KauecTBeHHas peakius Ha Kpaxmal.

51.  T'erepomonucaxapuisl: ompeneieHue, CTpykrypa. CTpoeHre U OHMOMEIUIIMHCKOE 3HAYECHUE
[IFOKO3aMUHOTJIMKAHOB (MYKOMOJIMCAaXapy/ia) — THaTypOHOBON KHCIIOTHI, XOHIPOUTHHCYIH(ATOB,
rernapuHa.

52. Jlunuasl: ompeneneHue, kiaccudukanus. Bpicmine >KMpHBIE KHUCIOTHI: MaJlbMUTHHOBAS,
CTeapwHOBas, OJEWMHOBAs, JIMHOJEBAs, JIMHOJCHOBAs, apaxuaoHoBas. I[IpocTeie IUMUIEL.
Tpuanuiaraumepossl (HeHTpaIbHbIE KUPbI): CTPOEHUE, PU3NOIOTUYHOE 3HAYCHHE, THIPOIIU3.

53. Cnoxnple sumuapl.  @Dochomunuapl, ¢ocdopHas kucnora,  PochaTHIUIITAHOIAMUH,
dbocharnaunxomun, hocharnauncepur. Chunromumuapl. [ mukomunuael. Ponb CIOKHBIX JTUITUIOB B
CTpOEHUH OMOMEMOpaH.

54. Crepouapl Kak TPOU3BOAHBIC ITMKJIONMEHTaHIepruapodenanTpeHa (crepana). CrtpoeHue
OMOJIOTMYECKH BaXXHBIX TMPEICTABUTENCH CTEPOHIIOB: XOJIECTEpHUHA, BHUTaMHHA D, KemyHBIX
KHCIIOT, KOPTUKOCTEPOUOB, TIOJIOBBIX TOPMOHOB.

55. AMUHOKHCIIOTHBI CcOCTaB O€IKOB W TMENTHUIOB; KIACCU(PUKALIUS L-aMHUHOKHCIIOT.
Xumuyeckue U GU3NKO-XMMHUECKHUE CBOMCTBA MPOTEMHOTEHHBIX aMUHOKUCIOT. HuHrnapunonas
peaxiusi, ee 3HaUeHUe, B AaHATTN3€ aMUHOKHCIIOT.

56. benku m menTunpl: onpeaeneHue, kiaccudukamus, ounosorundyeckue GyHKIUA. TUTTBI CBSI3U
MEXJy aMHUHOKHCJIOTHBIMH OCTaTKaMH B OCNKOBBIX MoJyieKymax. llenTugHas CBSI3b:
oOpa3oBaHue U CTpYKTypa. buyperosas peaxuus.

57. YpOBHU CTPYKTYpHOW OpraHu3amuu OENKOB: TNEpBUYHAS, BTOPUYHAs, TpETUYHAS U
YeTBEPTUUHAS CTPYKTYpbl. OMUromMepHsbie OENKH.

58. OU3UKO-XMMUYECKHE CBOWCTBA OCJIKOB; MX MOJEKYJsipHas Macca. MeTOoabl OCaKICHHUS.
Jlenatypanusi 0€7TKOB.

59. Metoasl (GpakIMOHUPOBAHUS U aHaIW3a OCEITKOB U TENTUIO0B (CeaMMEHTAaIus,
xpoMaTtorpadus, 3iaekTpodopes). AHaIW3 TEPBUYHOU CTPYKTYphl OCIKOB W MENTHIOB:
MeTo bl CeHrepa u DamMaHa.

60. Hykneo3uapl, HyKI€OTHIBI. A30TUCTBIC OCHOBAaHHS ITYPUHOBOTO M MUPUMHUAWHOBOTO psfa,
KOTOPBIC BXOIAT B COCTAaB HYKJICOTHIOB.
61. Hyxneo3unel. Hykineotuasr kak — ¢ochopuaupoBaHble  MPOU3BOJIHBIE  HYKJICO3UIOB

(Hykneo3uaMoHO-, au- U Tpudochatsl). HoMeHKIaTypa HYKICO3UJOB U HYKJICOTHIOB Kak
kommoHenToB PHK u JIHK.
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62. Ctpoenune n OMoxuMu4eckue (yHKIIMA CBOOOJHBIX HYKJICOTHIOB: HYKJICOTHAKOPEPMEHTHI,
nukiIndeckue Hykieotuast 3',5'-AMO, 3',5'-'MO.

63. Hyxnennossie KHCJIOTHI (me30KCHPUOOHYKIIEUHOBEHIE, PUOOHYKIIEMHOBBIE) KaK
nosinHykineotuasl. [lonsiprocts nonunykineornansix nenei JJHK u PHK.

64. Ctpoenue u cpoiictBa JIHK; HykneoTuaHblii coctaB, KOMILIEMEHTAPHOCTh Aa30THCTHIX .
IlepBuunas, BTOpuyHas u TpeTuuHas ctpykrypa JHK.

65. PHK: ctpoenue, Tunst PHK 1 ux ponb B OnocuHTE3€ OCIIKOB.

66. Buramusbl: 00mas XapakTepHCTUKA: MOHATHE KO()EPMEHTHOIO MAEWUCTBHS BHUTAaMHHOB.
CtpoeHnue u cBolicTBa BUTaMuHOB B1, By, Bg, PP.

67. ['opMOHBI: MOHATHE O TOpMOHAaX Kak Ouoperynsropax. OOmas XapakTepHCTHKa TOPMOHOB
0€JIKOBO-TIETITUIHON TPYMIIbI, TPOU3BOIHBIX AaMHHOKHCIIOT, CTEPOHJIOB.

68. AJKanmouIpl:  OMNpEeNeNieHHe: 3HauyeHHEe ajJKaJOWJOB KaKk JIEHCTBYIOUIMX  BEIIECTB
JICKApCTBEHHBIX CpEACTB (KJIAcCOB MUPHIMHA M NHUINEPUAMHA, XUHOJMHA U H30XMHOJIMHA,
WHJIONA).

69. AHTHOMOTHKH: 00IIee MOHATHE; XapaKTepUCTUKa aHTHOMOTUKOB KJIACCOB aHTUOMOTHKOB:
MEeHUIMJUIMHOB, 11€()alOCIOPUHOB, CTPENTOMULIMHOB

INEPEYEHD [TPAKTMYECKNX HABBIKOB, KOTOPBIMUJIOJDKHbBI
OBJIAJETH CTYAEHTBI ITOCJIE U3YUEHUA KYPCA
BMOOPT AHUYECKOU XUMUH

1 IIpoBenenue peakunu Baruepa ¢ 0JI€MHOBOM KUCIOTOM.

2. OO6pazoBaHue dTHUIATa HATPHUS U €T0 TUIPOIIU3.

3. [Mposenenue peakiuu Cu(OH), ¢ popmanbaerumaom.

4, Jloka3aTenbCcTBO HEHACHIIIICHHOCTH JKHUpa peakiyeid ¢ OpOMHOM BOJIOM.

5. JlokaszarenbCcTBO HATU4YHUs CBOOOAHOTO ()EHOIBHOTO THAPOKCUIIA B CATUIIMIIOBON KUCTIOTE.
6. OO6pazoBaHue TPUOPOMaHUIIHHA.

1. Oxucnenrne OOKOBBIX IIeTIel TOMOJIOTOB OEH3011a.

8. CynbdupoBaHre apoOMaTHUYECKUX COCTUMHECHUN.

9 [TpoBenenue ioa0hOpMHOI peakIMy Ha aIleTOH.

10. OKuCIIeHHE TIEPBUYHBIX CITUPTOB JI0 TBJICTHIIOB XPOMOBOM CMECHIO.

11. Peaktyist sTeprprKalii 3TaHONa YKCYCHON KHUCTIOTON

12. JlexapOOKCHUITMPOBAHKE JTMMOHHOM KHCIIOTHI M aIlETOYKCYCHOTO Y(hHpa.

13. [eTHBIE peaKiwy AHTUTTPUHA U AMUTIONIMPHHA C PACTBOPOM XJIOPHJIA HKeyie3a

14. OOpazoBaHue Coseii MOYEBOM KHCIIOTHI

15. MypekcraHast mpo0a.

16. [Tony4yenune nuHUTPOPEHIITHAPA30HA AlIETOHA.

17. OxucneHue K036l U JaKTO3bl peakTuBoM PDenunra

18. [TpoBeneHue peakiuu peakTUBOM TOJIEHCA C TIIFOKO30M, JJAKTO30M.

19. IIpoBeneHHOM KaueCTBEHHOM peaklMy Ha KpaxMall ¢ paCTBOPOM HoJa.

20. [Tomy4yenue 3TUICHTIIMKOIATA ME]IH.

21. [IpoBeneHre HUHTUAPUHOBOM peakuy ¢ OEIKaMH.

22. [IpoBeneHne KCaHTONMIPOTEUHOBOM PEAKIIMU C PACTBOPOM OeIIKa.

23. [IpoBeneHme peakium ¢ cepycoaepKauMi AMUHOKUCIIOTAaMH, TIENTHIAMH, OSIIKaMU.
24. [TpoBenenne OMypeTOBOM peakiuy ¢ ENTUIAMHU U OSITKaMHU.

25. OcaxeHne OeIKOB HEOPTAHUIECKIUMH KHCIIOTAMU M COJISIMU TSIKEJIBIX METAJLIOB.
26. KucnoTHsiii ruaponns Kkpaxmarna.

21. Peaknus CenuBanoBa Ha PpPyKTO3Yy.
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