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Ipuiimenko B.A. — 1.bapm.H., mpodeccop
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BacuabeB /I.A.- accucteHT

I'natoB H.U. —x.bapm.H., T101IeHT

Kaunapi6eii K.A. —k.papM.H., TO1IEHT

ITon obmieit pepakumeid 3aBeayromero kadeapoit oprannyeckod U OMOOPraHMYECKON

xuMuu A.¢apm.H., npodeccopa Ilpuiimenko bB.A.

Penensent: 3aBenyromuii kapenpoir OMOJIOrHYECKON XUMHUH U J1a0OPaTOPHOM JUArHOCTHKH,

1.X.H., mpodeccop Anexkcanaposa E.B.



TEMATUYECKHWH IIJIAH

MPAKTUYECKHUX 3AHATUHA IO BUOOPTAHUYECKOM XUMUU

CTOMATOJIOI'UsA
No KoaunuecTtBo
Tema npakTHYECKOro 3aHATUS
n/m 4acoB
1 [IpuHIUIIBI HOMEHKJIATYPBI U TPOCTPAHCTBEHHOTO 5
CTPOEHHUS OPraHUYECKUX COCTUHEHUM.
DNEKTPOHHOE CTPOCHHE XMMUYECKHUX CBSI3EH U
2 B3aMMHOE BJIMSIHUE aTOMOB B OPraHUYECKHUX 2
MOJIEKYJIaX.
3 HccnenoBanne peakMOHHON CITIOCOOHOCTH 5
yIIE€BOAOPOIOB
4 HccnenoBanue apoMaTHYECKUX CBOMCTB apeHOB. 5
Peaknun Se.
IIpakTHyecKkne HABBIKU U PellleHNe CUTYAIMOHHBIX
5 3aga4. «PeaknmoHHas CIOCOOHOCTH 2
yIJIEBOJIOPOA0B»
6 PeakimonHasi cnocoOHOCTh CIUPTOB, (PEHOJIOB, 5
3(UpPOB U UX THOAHAJIOTOB.
7 HccnenoBanue KUCIOTHBIX U OCHOBHBIX CBOMCTB 5
OPTaHUYECKUX COCANHEHUN.
IIpakTHyeckne HABBIKU U PellleHNe CUTYAIIMOHHBIX
8 3aga4; «CnupThl, (peHOIbI 1 KMCJIOTHO-OCHOBHbBIE 2
CBOIiCTBa OPraHNYeCKUX COeTMHEHUI1»
9 HccnepoBanne XUMUYECKUX CBOMCTB albJETUIOB U 5
KETOHOB. PeakiinnAy.
IIpakTHyeckne HABBIKU M PellIeHUe 32124 M0 TeMe:
10 «BbH0JI0THYeCKH BasKHbIE PeaKInu 2
OKCOCOEIUHEHHUI»
11 HccnepoBanne XUMUYECKUX CBOMCTB KapOOHOBBIX 5
KHUCIIOT U UX (DYHKIIMOHAJIBHBIX TPOU3BOAHBIX.
12 CaoiicTBa reTepoPyHKITMOHATHPHIX KapOOHOBBIX 5

KHUCIIOT. 0-, B-, Y-TUAPOKCHU-, AMUHO-U OKCOKHUCIIOTHI.




HpaKanecmle HABbIKH M pPCIICHHE 32124 110 TEME.

13 «Kap0oHoBbI€e U reTepo(pyHKIIHOHATbHbIE 2
KapOOHOBbIE KHCJI0THI»

14 HccnenoBanne XuMHYECKUX CBOMCTB MOHOCAXAPUIOB. 2

15 HccenenoBanne CTpyKTypbl U XMMUYECKUX CBOMCTB 5
MCaxapuI0B U MOJIHCaXapUioB.

16 IIpakTHYeckHe HABBIKH M PelIeHHEe CUTYalMOHHBIX 5
3a/7a4 M0 TeMe. <YTJIeBOAbI»

17 0-AMHHOKHCIIOTBI, IIENTUABI, OCJIKH. 2

18 Hyxneo3unsl, Hykneoruabl. [lepBudnast u BTopuaHas 5
CTPYKTypa HYKJIE€UHOBBIX KUCIIOT.
IIpakTHYeckHe HABBIKU M PelIeHHEe CUTYalMOHHBIX

19 3aja4 no reme. «buonosuMepsbl U X CTPYKTYPHbIE 2
KOMIIOHEHTBI».

20 | AroroBblii MOAYJIbHBIH KOHTPOJIb 2
nTOro 40




ITPABUJIA TEXHUKHU BE3OITACHOCTH
JJIA CTYJAEHTOB, PABOTAIOIIUX B JIABOPATOPUAX

KA®EJPbl OPTAHUYECKOM U BUOOPTAHUYECKOM XUMUU

B own

© o N

10.

11.
12.

13.

14.

15.

Kaxnplif cTyneHT AomkeH paboTaTh Ha 3aKperuieHHOM 3a HUM paboueM
MecTe.

Paboyee MecTO TOJIKHO COAEPKATHCS B UUCTOTE U MOPSAKE.

[Tpu paboTe HEOOXOAUMO Ha/IeBATh XaJaT.

B naboparopun HeoOxoaumo cobmoaaTh TUILIMHY U Iopsaok. He ciemyer
JIOMyCKaTh TOPOIUIMBOCTH — OHA MPUBOAMT K HEyAayaM B pabote, a
MHOT/Ia U K HECYACTHBIM CITy4asiM.

[TocTOpoHHMM JMIAM 3ampellaeTcs HaxoauTbcs B Jadopatopuu. He
paszpemiaeTcsi OTBIEKATh APYT APyra HOCTOPOHHUMH Pa3rOBOPaMH.
Henb3s pabGotate B 51abOpaTopuu OAHOMY, a TaKKe B OTCYTCTBHHU
1abopaHTa WK IpenoaBaTers.

B naGopaTtopuu 3ampemniaercs NpuHUMATh MUIILY.

Kypenue ctporo 3anperieHo.

He paspemaercs OpocaTh B BOAONPOBOJHBIE PAKOBHUHBI Oymary,
¢mIbTphl, ocanku ¢ GpuibTpoB. [laxHyime u roprovne KUIKOCTH CIETyeT
CJIMBAaTh B CIIEUAIbHBIE EMKOCTH.

B cmyuae oOHapyeHUS HEHCHPABHOCTEH HSIEKTPONPOBOAKU WIH
BOJIOTIPOBOTHOM CETH HEOOXOAMMO HEMEJICHHO COOOIIUTH 00 STOM
71a00paHTy WU MPENOoIaBaTEeNIo.

Crnenyet 6epexxHO oOpamaThCs ¢ 1ab0paTOPHOU MOCYI0M M pEaKTHBAMMU.

Kareropuuecku 3anpeaeTcs BBIITOJTHATD B naboparopuu
IKCIIEPUMEHTaJIbHbIE PabOThl, HE CBSA3aHHBIC C BBHIMOJIHEHHEM y4e€OHOTO
IIPaKTUKYyMa.

[Ipun HarpeBaHuM B MPOOUPKAX KUIAKUX WIM TBEPABIX BEUIECTB HEIb3S
HaIpaBJIsATh OTBEPCTHE TPOOUPKHU U OTKPBITYIO YacTh MpUOopa Ha ceds
WIM Ha cOCeliel — MpHU BbIOPOCE HArpeToro BEIIECTBA MOXKET MPOU30NTH
HECYACTHBIN CITyYai.

Oco0Goe BHHMMaHHMe yaensuTe 3amure 1ia3. llpu pabore ¢
KOHILIECHTPUPOBAHHBIMU KUCJIOTAMH HaJ€BAUTE 3aLIUTHBHIE OUKHU.

[To oxoHuanuu pabOTHI CIEAYEeT OCTABUTh paboyee MECTO B YHUCTOTE W
MOPSIIKE.

HEPBAS ITIOMOIDb ITPU OKOTI'AX,
OTPABJIEHUAX U APYT'UX HECYHACTHBIX CIOYYAAX

HCpCB}IBO‘IHBIC cpeactBa M MCIAUMKAMCHTBI HaxOIATCSA B Ha60paHTCKOﬁ
KOMHATC€.

HpI/I TEPMUUCCKUX OXKOTIrax HCO6XOI[I/IMO cAclaTb IMPUMOYKH STHJIOBLIM
CIIMPTOM HJIM PAaCTBOPOM IICpMaHraHaTa KajJusd, CMa3aTb MCECTO O0XKOra
CHCHH&HLHOﬁ Ma3blo, CTapasiChb HE IIOBPCIAUTD 060}I()KCHHYIO KOXY.



[Tpu oxorax KuciaoTaMu HEOOXOJUMO HEMEJICHHO OOMBITh 000XKEHHOE
MeCTO OOJBIIMM KOJIMYECTBOM BOABI M3 MOJ KpaHa, a 3aTeM 3%-HbIM
pactBopoM NaHCGQ,.

[lpu oxorax mIeno4aMud TMPOMBITH OOOXKEHHOE MECTO OOJIBIINM
KOJINYECTBOM BOJBI, 3aTeM 1%-HbIM pacTBOPOM YKCYCHOW KHCIIOTHI.
['maza ciemyer mpoMBITH BOJOM, 3aT€M HACBIIIEHHBIM PacTBOPOM OOpHOM
KHCJIOTHI, TIOCJIE YerOo BBECTH B TIJjla3a KaIlll0 KaCTOPOBOTO Macia. 3aTeMm
cienyet oOpaTUThCS K Bpayy.

[Tpu mope3ax crekyoM 00s3aTENbHO yAATUTh OCKOJIKH CTEKJa W3 PaHBbI,
CMa3aTh MTOPAHEHHOE MECTO MOJIOM.

TYIIEHUE MECTHBIX 3ATOPAHUM

[Tpn BO3HUKHOBEHUH noskapa HEMEJICHHO BBIKJIFOUUTH
3JIEKTpOHArpeBaTe/bHble IPUOOPHL. Y OpaTh NOJANbIIE OT OTHS CKIISIHKH C
TOPIOYMMH KUIKOCTAMHU. DBBICTPO 3acellarh oyar Inoxkapa IIECKOM,
KOTOPBIN HAaXOJUTCS B CIICLIUATIbHOM SIIIMKE.

Hcnonp3yiiTe acOecToBble OJ€s1a, KOTOPbIE UMEIOTCS y JabopaHTa, i
JIMKBUIALMK 04aroB Moxapa.

Henb3st 3anuBate BOJOM  3aropeBiiuiics 23dup, OEH30J, CMecH,
COZAEpKAINE METAJUIMYECKUM HATPUM — BO BCEX CIy4YasiX HCIOJb3YMTE
IIECOK.

bospmne ovaru moskapa JIMKBUIMPYMTE C MOMOIIBIO OrHETyIIUTENEen. B
cilydae OOIIMPHOTO 3aropaHusi CIeAyeT U3BECTUTDH MOXKAPHYIO OXpaHy IO
tenedony — O01.

B cnydae 3aropanus onexnapl He ciexyer OeraTh MO KOMHATe, HaJIo
HEMEIJIEHHO HAaOpOoCUTh Ha cedsi acOecToBOE OJEsI0 WM KaKy-TO
BEPXHIOIO OJIEXKY, UTOOBI IPEKPATUTh JOCTYII BO3/lyXa K 3aropeBlIehcs
onexzae. MOXHO MOTYIIUTh IUIaMsl, OTOEXaB OT o4ara U NepeKaTblBasCh
110 TOJTy.

¢ npasujiamu Th o3nakomiien (Ha)

d.1.0. I[Hoanuce



3AHATHE 1

Tema: [IpocTpaHCTBEHHOE CTPOCHUE OPTAaHUYECKUX MOJIEKY.I.
IIpyHUMIIBI HOMEHKJIATYPHI.

MortuBauus TeMbl: bypHOE pa3BUTHE TEOPETHUYECKONM W MNPUKIATHOU
OpraHUYEeCKON XUMHUU CO3Jal0 Cepbe3HbIe MPOOJIEMBI sl OBICTPOrO OCBOCHHUS
OTPOMHOTO MOTOKa HOBOW MH(OPMALIUK U TEOPETHUYECKOTO OCMBICIICHHS BCETO
¢dakTuyeckoro matepuaia. B cBA3M C 3TUM yCBOEHHE XHMHUYECKOTO S3bIKa,
HOMEHKJIATYpHBIX TMpaBui, (OPMUPOBAHUE TMPEICTABICHU O €IUHCTBE
CTpOeHHs, KOHQUTYypaluud, KOH(OpPMALUKU OPraHUYECKHMX MOJEKYJl HMeeT
NEPBOCTENEHHOE 3HAYEHHE JIJIsl YCHEIIHOTO M3Y4YeHHS U OOMEHa XMMHUYECKOMH
uHbopMaIuel, MTOHUMaHUS CBSI3U "' CTPYKTYpa-OnMoorndecKasi akTUBHOCTD .

[Hean: ChopmupoBaTh 3HaHUE OCHOBHBIX MPUHIUIIOB KJIACCHU(PUKALINH,
XUMHAYECKON HOMEHKJIATYpbl, MPOCTPAHCTBEHHOI'O CTPOEHUS OPraHUYECKUX
COCAMHEHU M YMEHHME MHCIOJIb30BaTh HMX B PEUICHUH HOMEHKJIATYpPHBIX,
CTPYKTYPHBIX 3a/1a4, PyHKIIMOHATHHOM aHAJIM3€ JIEKAPCTBEHHBIX BEIIECTB.

Bonpocsl 11 caMOCTOATEIbHOM NOATOTOBKH CTYACHTOB!

Y4eOHoe 3a1aHHMe Konkperuszanus 3aganus
1. Ctpykryphas teopust A.M. | ChopmynupyiiTe OCHOBHBIE MTOJIOKEHUS TEOPUU
byrtneposa. CTPOECHHUS OpPraHMYECKHX coequHeHni A.M.
bytaeposga.
Hanumwre AJIEKTPOHHO-CTPYKTYPHYIO
2. CTpoeHue MeTaHa. dbopmysry aroma yriepoaa. OOBSICHUTE €ro

BAJICHTHOCTD U 3JICKTPOHHOC CTPOCHUEC O-CBA3H.
TCTpaG)I[pI/I‘ICCKa}I MOACIIb METAaHa.

OOBbsicHUTE QJICKTPOHHOC CTPOCHHUEC T-CBA3U.

Hanummre CTPYKTYpHBIE bopMybl

3. CtpoeHue >THIICHA. coenuHeHmii: Oyten-1, muc-OyTeH-2, TpaHc-
OyTeH-2,  MpOMHH, Ooytun-1,  Oytun-2.
Konkperusupyiire pasnuyus IOHATHN
"CTpyKTpypHbIE HM30MEpB W '"LUC-, TPaHC-
M30MEpHI .

N3yuuTe OCHOBHBIE MpPaBUJIa KOHCTPYUPOBAHUS
CUCTEMAaTUYECKUX Ha3BaHUM  OPraHUYECKHUX

COEIMHEHUU
a) Hazoute mo cucreme |IUPAC cnenyroriue
4. Homenkiatypa coenunenusa. CHz-CH>-Br, HOOC-COOH,

oprannueckux coeaunennit. | CHz(OH)-CH(OH)-CH,OH;CH,=CH-CI
H2N-CH,-CH,-COOH;CH;-C(O)-COOH;

0) Hamummre  cTpykTypHBIE  (DOPMYIIBI
coenuHeHmit: OyTeH-2-nuoBas-1,4  KucioTa,
MPOIAHOH-2; 2-aMUHO-3-MEepKaITo-3-
METHJIOYTaHOBAsI KUCIIOTA.




5. Kondopmarius s3Tana u ux
DHEPreTHUECKUE
XapaKTePUCTHUKH.

N3obpa3zute MPOCKLINU Hrromena
3aTOPMOKEHHYIO U 3aCJIOHCHHYIO
koH(popmaiu 3TaHa. Kakomy MoJoXKeHHIO Ha
DHEPreTUYeCKON KpuBOW (MakCUMyMy WJIH
MHHHMYMY) COOTBETCTBYIOT 3TH KOH(POPMAIIHH.

B

6. Kondopmaruun N3o6pa3ute PEANOYTUTENBHYIO

IUKJIOTEKCaHa U KOH(OpMaLnIo LIUKJIOT€KCaHa,

METHJILMKIIOTEKCaHa. METHIILIMKIIOT€KCaHa. OOnbsicHUTE ee
PENNOYTUTEIHHOCTb.

3aavu AJI51 CaMOCTOSITEILHOTO PellleHusl.

B pe3ynbrare yrieBoiHoro oomMeHa oopasyercs o-KeToriayTapoBasi KUCIIOTa,

KHUCJIIOTOH. Harmmmuare ee

HpiomeHa 3aTOpPMOXEHHYIO U 3aCITOHEHHYIO

N300pa3zure Hambojee MPEeAnOYTHUTENbHYIO KOH(POPMAIUIO I MOJIEKYJIbI

1.
ABIAIONIASACS  2-OKCOIIEHTAHIHOHOBOM
CTPYKTYPHYIO (OPMYITY.
2. N3o0pa3ute B MPOCKIUU
KOH(opMaIuio XJop3TaHa, 2-aMUHOATaHoa, 1,2-ambpoMaTana
3.
OpOMITUKIIOTEKCaHa, THIPOKCUITUKIIOTEKCaHA.
4,

CH3_CH_CH3

CH3_C_CH3

HazoBure cnenyromue BeniectBa no Homenkinatype |lUPAC:

CH3—C——=C—CH;

CH, CH;
OH
/0 /0 OH OH OH
CHe—C/ CH—CH—C CH;—CH—CH Cl—CH,—CH—CH,
H H CH3
/o 0
CH2:CH—CH2—CH:CH—C/ CH,—CH—CH;—CH—CH,—C
H NH, OH
O\\ o)
C—CHy;—CH,—CH,—C NC—CH,—CH—/—CH—CN
HO OH
OH CHs COOH CH=CH,
OH OH




I
CI—C|)H—CI CH3—C|)—CH3 CH;—C=—=C—COOH Q @

CH3 CH3
HC——CH,
NO
o | ’ O ohe Br Br
J J |
H | H CH
NO; s OH
CH3_CH2 CH O
2
CH3—CH—CH—CH:CH—C< CHz:CH—CHz—CllH—CHz—C\
CHs CN OH
CH2_CH2
0
V4 HO——CHy,——CH——CH,—OH \c/
CH,—C | | J/ \CH
3
OH NH,
NH, OH
F CH, O,N NO,
COOH OH NO,

Jluteparypa 11 CaMONOATOTOBKHU:

1. I'y6epkuit FO.1., - Bioopraniuna ximis. — Binauns: Hoa kaura, 2005.c.16-
39, 54-62.

2. 3imenkoBcbkuil b.C., My3udenko B.A., bioopraniuna ximis.- K.: Bua. “Ksapt”,
2009.

3. TiokaBkuna H.A., bayko IO.M. - buoopranmueckas xumus .- M.:
Menununa, 1991.¢.9-29,51-67.

4. AptemneBa H.H., beno6oponos B.JI. u np. - PykoBoncTBo k 1aboparopHbIM
3aHATHAM 10 OMoopraHudeckoi xumun.- M.: Menunmaa, 1985.C.24-33.



3AHATHUE 2

Tema: DyleKTPOHHOE CTpPOeHHMEe XMMHUYECKHMX CBfi3eili M B3aUMHOeE
BJIMSIHAE ATOMOB B OPraHUYeCKUX MOJIEKYJIaX.

MoTuBauusi TeMbl: DJIEKTPOHHOE CTPOCHHME aTOMHBIX OpOUTanel U Ux
ruOpuan3anysi, KOBaJICHTHAsl CBA3b, CONPSKEHUE, FIEKTPOHHbIE YPPEKTHI KaK
OCHOBHOM  cmoco0  mepenayd  B3aMMHOTO  BJIMSHHMS ~ OTHOCSTCS K
(byHIaMEHTAIbHBIM TOHSATUSM M SIBISIFOTCSI OCHOBOW CHCTEMHBIX 3HAHHMHA O
pPEaKIMOHHON  CIOCOOHOCTM ~ OMOJIOTMYECKHM  B@XHBIX  OPraHUYECKHX
COEIMHEHMI, JalT BO3MOXHOCTb Kay€CTBEHHO IPOBOJUTH CpPaBHEHHE
TEPMOJMHAMUYECKONM  yCTOMYMBOCTM  COEOUHEHHM,  HMHTEPHPETUPOBATH
MEXaHU3Mbl OMOXUMHYECKHX PEAKIIH.

Heab: CdopmupoBarb 3HaHUS O CTPOCHMM XUMHUYECKUX CBS3EH,
AIIEKTPOHHBIX AP (PEKTax 3aMECTUTEIEN U CTPOCHUU MOJIEKYJ C CONPSKEHHBIMU
CBA3SMH KaK TEPMOAMHAMHYECKH YCTOMYMBBIX CHUCTEM, HCIIOJIB3YEMBIX IIPU
IOCTPOEHNUHU OMOJIOTMYECKH BAKHBIX CTPYKTYP.

Bonpocsl 1j1 caMOCTOATEIbHOM MOATOTOBKH CTYACHTOB!

Y4eOHoe 3a1aHHe Konkperuszaunusi 3a1anus
Hanumure bopMyIibl " OO0BSICHUTE
1. CrpoeHnrie XUMHYECKHUX AIEKTPOHHOE CTPOECHHUE KOBAJICHTHOM
CBSI3EH. XUMHAYECKOM CBSI3M B MOJIEKYJIax: METaHa,

9TeHa, OJTHUHa, 2-0yTeHa, OyraaueHna-1,3,
neHraauena-1,4, rexkcarpuena-1,3,5.

Onpenenute TAN THOpUIU3AIMU  ATOMOB

2. llonsTie rudpuau3anuu. | yriepoja B MOJEKYJlIax MeTaHa, JTeHa,
nponuHa, Oyranguena-1,3,6eH30:7a.

3. [Ipupona BogopogHOM OObsacHUTE IPUUMHY 00pa30BaHUs BOJIOPOJAHOMN

CBSI3H. cBs3u. Kak BojgoponHas CBs3b HM300paXkaeTcs

rpaduyeckn? Hamummre npumepsl accoluaTtoB
MOJIEKYJI METaHOJa, 3TAHOBOW W CaJULHIOBOMN

KHCIIOT.
Jlaiite omnpenenieHue TOHATHUSIM. CONPSIKEHUE,
4. ConpsiKEHHbIE CUCTEMBI, SHEPrus COTIPSIKEHUS, JIeIOKaIN3aIusl.
DHEPrus COnpsyKeHus, T-t 1 | Hanmumure  GopMynasl W yKaXuTe  THII
P-T CONPSDKEHHUE. CONpPSDKEHUS B MOJIEKyJlax  CIEIyIOUIUX
COO€IUHEHU: Oyranuen-1,3, 0eH30.1,
poTeHab, BUHWIXJIOPH/I, deHnon,
aMrHOOEH30I1, OEH3AIBIETHI.
OO0mbsacHuTe AIIEKTPOHHBIE a¢deKTh

3aMecTUTeNed B aM(aTUICCKUX COCTUHCHHMSIX.
Onpenenure BHI W 3HAK  AJICKTPOHHBIX
abdexToB  3amecTHTeNnel  B.  XJIOPOATAHE,
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5. DnektponHbIe 3G HEKTHI
3aMECTUTETICH.

OpOMO3TEHE, MUATHUIIAMHUHE, aHWIIMHE, dTaHaJe,
IIPOITAHOBOM KHCJIOTE. OOBsicHHUTE
WHAYKTUBHBIH M Me30MepHBId 3(p(EeKTh B
COTPSDKEHHBIX CHUCTEMax apoMaTHYEeCKOro u
TeTEPOIUKIIN-YECKOTO psna: aHWIINHE,
OeH3aJIbIETUE, dbeHnore, HUTPOOEH30J1E,
O0eH30yICynb(OKUCITOTe, OEH30WHON KHCTIOTE,
XJIOPOOEH30JI€, TOITYOJIE.

3agaum A1 CAMOKOHTPOJIA.

1. Onpenenure COCTOSTHUE THOPHUIU3AIIMN ATOMOB yIjIepojia B MOJIEKYJIaxX
CIeNYIOMUX coenuHueHuii: 1l-nenTeH-3-uH, neHTaaneH-2,3, 0eH30iHas KUCIIOTa,
OyragueH-1,3, mponeH, 3TUH, TEKCAHOBAsE KMUCJIOTA, TOIYOJ, PEeHOI.

2. CpaBHUTE pacmpeeieHre JIEKTPOHHON TUIOTHOCTH B MOJICKYJIE TerTa-
nueH-2,4-0Boi KUCIOTHI, OyTanuena-1,3u 3TaHAMOBON KHCIIOTHI.

3. Petunasnb, mpuHUMAIONINN y9acTHE B MPOIECCE 3PEHUS, COIEPKHUT COTI-
PSKEHHYIO CHCTEMY C OTKPBITOM 1enbio. O003HAUBTE COMPSIKEHHYIO 1ETbh U
YKaXUTE BUJI ¥ 3HAK JIEKTPOHHBIX A(()EKTOB aJIbICTUIHOU TPYIIIIHI.

4. YKaXATe WHIAYKTUBHBIH M Me30MepHbIe 3(PQPEKTHl B CIEAYIOIIMX
COEIMHEHUAX

T
CH;—CH,—Cl CH;—C——NH; CH3—C—=C—1Br
CHy HO
CH CH
/0 / ’ ’ (l)H OH (|)H
CHs CHs CHs
CH O O
i 7
H3C—CH:CH—C\ CHZZT—CHz—TH—CHz—C\ HzN—C\
CHj CN CN OH NH2
F
o)
0 4 |
CHz_C/ CHy—GH—CH,—C F— G—CH,
| y
OH NH, F
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Cl

CH3
: cl O5N. i _NO,
NO,

OH

H
o N
@/ @/ \@ \CH3
: :OH NH, : :CI NH,
SH OH Br

JIuteparypa 111 CaMONIOATOTOBKHU:

O—0O

1 T'y6cwkuit O.1., - Bioopraniuyna ximis. — Binauns: Hosa kuura, 2005.

c.31-43

2 3imenkoBcekuii b.C., My3uuenko B.A., Bbioopraniyna ximis.- K.: Bun.
“Ksapt”, 20009.

3 AprempbeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
71a00paTOPHBIM 3aHATUAM 0 OMOOpraHUYecKol xumMuu.- M.: Meaununa,
1985.C.34-42.

4 ToxkaBkuHa H.A., baykoB IO.W. - buoopranuueckas xumus .- M.:

Memnuuna, 1991.c. 29-49.



3AHATHUE 3

Tema: HcciaenoBaHue peakIMOHHOM CIOCOOHOCTH YIJIEBOAOPO/IOB.
Peaknum paaukajibHOro 3amMemieHusi (Sr) B ajJKaHaxX # 3JIeKTPOGHILHOIO
npucoeaunenusi (Ag) B aJIKeHaX

MoTtuBauus _TeMmbl: ANUWKIMYECKHE W LUKINYECKHUE YTIEBOIOPOJIbI
LIMPOKO PACHPOCTPAHEHBI B MPUPOJE. BXOIAT B COCTaB IPUPOJHOIO Iasa,
HEe(TH TBEPABIX TOPIOUMX HCKOmaeMmbix. OHHU JIe)KaT B OCHOBE BCEX KJIACCOB
OMOJIOTMYECKH AaKTHBHBIX BEIIECTB, HAXOJAT IIUPOKOE TMPUMEHEHHE B
OpPraHUYeCKOM CHHTE3€ M MeIuInHe (KBEPIUT, UHO3HT, CTPEITUINH U T.1I.).

[Heab: ChopmupoBaTh yMEHHE IPOTHO3UPOBATH CIIOCOOHOCTH OCHOBHBIX
IPYyNI  YII€BOAOPOAOB K T'OMOJHUTHYECKOMY WM  TI'E€TEPOJIUTUYECKOMY
IIPEBPALICHNUIO0 BO B3aUMOCBS3U C JJIEKTPOHHBIM CTPOCHUEM aToMa yIjepoaa u
AJIEKTPOHHBIMU A (PeKTaMu 3aMEeCTUTENed WM TeTepOaTOMOB, BBEIEHHBIX B

apoOMaTH4YCCKOC A1OPO0.

Bonpocsl 1j1 caMOCTOATEIbHOM MOATOTOBKH:

No YyeOHoe 3a1anue Konkperusauus 3ajanus

1. | Homenknatypa Hanummre ¢opMynbl cleIyrOMMX HACHIIIEHHBIX
HaCBILEHHBIX yIJ1€BOJI0OPO/IOB: ponaH, 2-METWINEHTaH,
AlMKIMYECKUX U n300yTaH, LIUKJIONPONaH, METUILUKIIOT€KCaH.
UKITNYECKIX OnumuTe MEXaHU3M pEaKUuu  XJIOPUPOBAHHUS
yIJ1€BOJIOPOIOB. MeTaHa, IIPoIaHa.

Peakuust Sg

2. | Homenkinatypa Hanummre ¢hopmynbl clieqyromux HEHACHIIIEHHBIX
HEHACBIIICHHBIX YIJIEBOJIOPOAOB U HA30BUTE UX MO MEXAYHAPOIHON
ALMKIMYECKUX HOMEHKJIATYypE: ATUJIEH, OyTanueH, 2-
YTJI€BOJIOPOIOB. METHJINIPOTICH, alleTUIIECH, IIMKJIOTEKCEH.

3. | Crioco6bI mosryueHust Hanummre cxembl peakuuii momyueHus OyreHa-1,
HEHACBIIEHHbBIX OpoIeHa Jerujaparanuued NpeaeibHbIX CIUPTOB,
yIJ1€BOJIOPO/IOB. OTILIEIUIEHUEM rajJoreHoBOI0pOIa oT

COOTBETCTBYIOIIUX rajJoreHONPOU3BOIHBIX;
alleTWieHa M3 KapOujga KanblMsl, HUPOIU30M
MeTaHa.

4. | Xumnueckue cBorictBa | Hanmmmure peakuuu rajoreHUpOBaHUSA
AJIKEHOB. (x;opupoBanwsi), THJIPOTATIOT€HUPOBAHHUS
Peakuus Ae. (rumpoOpomMHpOBaHMsl), THApATAIlMM B KUCIOW

Cpelle; peakiuu C CEepHOM KHCIOTOM W STHIICHA,
npornieHa, 2-MetuimnponeHa, Oyrena-1, Oyrena-2.
HazoBute mnponyktel peakiuil. KakoB MexaHusm
ITUX PEAKITHIA?

Haiite obocHOBaHME MpaBUIy MapKOBHHKOBa Ha
npUMepe THJpaTallid W TUAPOTrajJoreHUpPOBAHUS

13




nporneHa u 2-Metuinpornena. Hanumure peakuuu

TaJIOTEHUPOBAHMS,  THUAPOTAJIOTEHUPOBAHUS U
rUApUpoBaHus OyraaueHa-1,3.
5. | Peakmus ruapupoBanus | Hanumumre peakiuu KaTAJINTHYECKOTO
THIPUPOBAHUS JTUJIEHA, IPOIICHA, 2-
METHJIIPOTICHA.

6. | Peaxnuu oxucnenus

Hanmmmre peaknuyM OKWCICHHUS TIEpMaHTaHATOM
kamms (peaknust Barnepa) stunena, npornena. Kakoe
NPAKTHIECKOE 3HAYCHUE NMEET 3Ta PEAKIIHS?

7 | Peaknun
MOJIMMEPU3ALITT

Hanwmure peakiuy monMMepH3aluyd ATHIICHA,
IPOTICHA, XJIOPOITEHA (BUHIIXIIOpHIA),
OyTtanueHa-1,3, a Takke peaklUHi0 TpPUMEPHU3ALUH
alleTHJICHA.

8 | XumMmnueckue cBOMCTBA
AJIKUHOB

Hanummre peaxiuu raJloreHUPOBAHN,
THJIPOTAIIOTCHUPOBAHNS W THUAPATAIIUN alleTUIICHA.
CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTH AIKMHOB H
ankeHOB B peaknusax Ag Hamummure peaknum
arieTwiieHa W TmponmHa ¢ xyopuaoMm memu (1) B
aMMHadHOM pacTBope. Kakoe mpakTtuueckoe
3HAYEHUE MMEET AT PEaKIIUs?

9 | JJaGoparopnast pabota

BrimonHeHne onbITOB:

1) [MommyueHne MeTaHa U3 aneTata HaTPHs

1) BpomupoBaHue HEMIPEIEIbHBIX COSMHEHUA
2) Peaknuus Barnepa Ha IBOWHYIO CBSI3b

3agaum 1 CAMOKOHTPOJIA:

1. O6bsicHUTEe MEXaHU3M PEAKIIMK XJIOPUPOBAHUS MIPOIIaHa, U300yTaHa.

N

Hanummre cxembl peakinu 0yTeHa-2, 3reHa ¢ Opomom, oo, HCI.

3. Hanummwre peakmuto ruaparauu anetuieHa (peakuus Kydeposa). Kakon

KOHEYHBIA MPOAYKT 00pa3yeTcs B pe3yabTaTe PeaKiiuu?

IIpakTnyeckune padoThl, BHINOJIHSIEMbIe HA 3AHATHMH .

IIpotokoa Ne 3

Onovim No 1

JlaTa

IMosryuyeHne MeTaHa U3 aneTaTa HaTPUsi
B npoGupky nomectute Heckojbko KycoukoB cyxoro NaOHwu noGaBbTe

K HEMY TaKO€ K€ KOJIMYECTBO allerata HaTpus. 3aKpouTe MpoOUpKy MPOOKOH C

ra3o0TBOJIHON TpyOKo#l. [Ipm HarpeBaHMM CMECH Ha CBETAMIEMCS IJIAMEHHU

ropeiaku obpasyercs ra3 0e3 IBeTa W 3amaxa, KOTOPBIA MPU TOHKUTAHUH
Cropaet rojiyooBaThIM IJIAMEHEM.
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XUMMU3M:
CH;COONa + NaOH — CH,; + Na,CO;
Hao0aronenus:

BbIBOALI:

Onvim Ne 2

bpomupoBanue HenpeaeJbHbIX COeTUHEHMI.

B npo6upky nomectute 3—4 Kariu 0JIEMHOBOM KUCJIOTHI M PACTBOPUTE €€
B uerbipexxyiopuctoM yriepoae (CCl). YpoBeHb XUAKOCTH B NPOOHPKE
noiokeH coctaBiath 0,5 cm. J[o6aBbTe B mpobupky 4—5 kamens 5% pactBopa
Opoma B 4ETBHIPEXXJIOPUCTOM yriiepojae. OTMeThTe HaOII0JaeMbIe H3MECHCHUS.
XumMu3m:
CHs(CH,);CH=CH(CH,);COOH + Br, ———> CH3(CH2)7C|)H-(|3H(CH2)7COOH

Br Br

Haoaronenus:

BbIBOALI:

Onvim Ne 3

Peaknus ¢ pacteopom KMnOy4

B npoGupky momectute 2 Kariu 0JICMHOBOM KUCIOTHI U 2 Karuu 2%
pacTBopa mepMaHTaHaTta Kaiuus. BcTpsaxHuTe MpoOupKy HECKOIBKO pas.
OTMmeThTe, KaKue U3MEHEHHS IPOUCXOIAT C MMePBOHAYATBHON (PHOJIETOBOM
OKpPacKOW pacTBoOpa.
XumMu3m:
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3CH;3(CH,);,CH=CH(CH,);COOH + 2KMnO, + 4H,0 ——

3CH3(CH2)7(|3H—(|3H(CH2)7COOH + 2Mn02¢+ 2KOH

OH OH
Hao0aronenus:

BbIBOALI:

Jlnteparypa 111 CaMONOATOTOBKHU:

1 TI'yocekuit FO.1., - bioopraniuna ximis. — Binnunst: Hosa kaura, 2005.c.

72-74.

2  3imenkoBcekuii b.C., My3udyenko B.A., bioopraniuna ximis.- K. Bug.
“Ksapt”, 20009.

3 AprempeBa H.H., beno6GopomoB B.JI. u gap. - PykoBoactBo K

1a00paTOPHBIM 3aHATUSAM M0 OMoopraHndeckor xumun.- M.: Menununa,
1985.C. 66, 79, 80, 136

4  TiokaBkuHa H.A., baykoB IO.M. - buooprannueckas xumus .- M.:
Menumuna, 1991.C. 45-49, 117-146

16



3AHATHE 4

Tema: HccienoBanne peakmUOHHON CIOCOOHOCTH apPOMAaTH4YeCKHUX
yrJjieBoaopoaoB. Peakmun Se.

MoTtuBanug Tembl: HeHachIlEHHbIE aUUKIMYECKUE YIIIEBOIOPOIbI
XapaKTEPU3yIOTCSI  BBICOKOM  PEaKIMOHHOM  CIIOCOOHOCTBIO M 4acTo
UCIIOJB3YIOTCA B KayeCTBE MCXOAHBIX IPOAYKTOB Ui IOJIYYEHHUs BEILECTB,
OPUMEHSEMbIX B TEXHHUKE, MeAuluHe, ¢dapMmanuud. AJKEHbl W aJKaJIHECHbI
SABJISAIOTCS ~ MOHOMEpaMHM, 3aHMMAKOMMMH  BHJAHOE MECTO B  XHMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHMH, IMMPOKO NPHUMEHSAEMBIX KaK OCHOBA IS
pa3IMuYHBIX JIEKAPCTBEHHBIX (OpM, YIMAKOBOUHBIA Marepuani, MpeaMeThl
CAaHUTAPHUH U TUTUEHBI, XUPYPIrUYECKUM MaTEPHa U T.1.

[Heab: ChopmupoBaTh 3HaHUS O XUMUYECKOM ITOBEAECHUH HETPEAEIbHBIX
ann(aTuyecKkux YriieBOAOPOJOB BO B3aUMOCBSA3HM C JJIEKTPOHHBIM CTPOCHHEM
aToMa yriepoJa U ero XMMU4eCKUX CBA3EH.

BOHpOCl:I JJISI CAMOCTOSITE/ILHOM MOATOTOBKH CTYACHTOB

Ne YyeOHoe 3axanune Konkperun3zanus 3aganusi
1. | Ctpoenne um HOMeHKiarypa | Hammmmre bopMyITBI Oenzorna,
apOMaTUYECKHUX HadranmHa, M30TMPONIIIOEH307a,
YIJIEBOJIOPOJIOB TpudeHUIMEeTaHa, OCH30MHOW KHUCIIOTHI,
deHomna.

2. | CnocoObl monmyueHus apeHoB | Hamucath CcXeMbl peakiuii  MoTydeHHs
OeH30Jla  TpUMeEpH3alUeil  aleTuseHa,
stunben3zona no  @puaemo-Kpadrey,
TOJIyOJIa JETUAPUPOBAHUEM METHIILHUKIIO-

reKcaHa.
Peakiuu  snextpodunbHoro | Hamuimure peakiuu — rajJoreHHpOBaHUSA
3. | 3amemenus (Sg) B apeHax. OeH3oIa, ¢eHona, CyIb(UPOBaHHE

(dbeHona, HUTpOBaHUE OCH30MHON KUCIIOTHI.
Onummre mexaHusM peakuuid. CpaBHHTE
PEaKIMOHHYI0  CIOCOOHOCTh  (peHomna,
TOJIyOJIa, aHWJIMHA, O€H30MHON KHUCIIOTHI C
OCH30JIOM B PEAKIUAX AIEKTPOPHIBHOTO

3aMENIEHUS.
4 | Opuentupyromee naekicteue | OOOCHYHTE HAINPaBICHHOCTh peaKIui Sg
3aMecTHUTelNIel B peaklusax S | npu HaJIM4uu JOHOPHBIX WJIn
aKIENTOPHBIX TPYNIl B apOMaTUYECKOM
KOJIBLIE.
5 | Peakmuu OKHcIIeHHs | Hanmnmmre cxembl peakuuyd OKHUCIEHUS
apoOMaTHYECKHUX tonyona  p-pom  KMnO4, 0Genzona
YIJIEBOJIOPOJIOB KUCIopo1oM. OOBACHUTE OTHOIICHUE STUX

COEIMHEHUN K OKUCIICHUIO.
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6 Peakuun BOCCTAHOBJICHHUA I/I306paBI/ITC CXEMy KaTaJIUTHYCCKOT'O

apeHoB BOCCTAHOBJICHHS ~ BOJOpPOJIOM  OeH307a,
ATUII0EH3011a.
7 | JIabopatopHas paboTta 1. O6pazoBanue TpuOpOMaHUINHA

2. CynbupoBanue HadTaanHa.
3. Oxucnenue OOKOBBIX IIETICH TOMOJIOTOB
6enzomna p-pom KMnO4

3agaum 1 CAMOKOHTPOJIA:

1. Ilpu OpoMupoBaHMM 3TUIOEH30Ja 3aMELICHHE MOXET IPOUCXOAUTH B
apomMaTHYecKoM sqape U B OokoBoil memnu. [IpoBeaute OpomupoBaHue
THJIOEH30J1a 10 KAKIOMY W3 3TUX HAMpPABICHUN U HA30BUTE MPOIYKTHI
peaKkuu. YKaKUTE YCIOBHS U MEXAHU3MBI 3THX PEaKIUH.

2. Hanummre gopmynsl Gpypana, Tuodena, mupposia, mupas3oiia, MMUAa307a,
NUpUIUHA, NUPUMHUAMHA, nOypuHa. IlpuBenute Hymepauui aToMOB.
[Tokaxxute COOTBETCTBUE 3TUX COEAMHEHUN KPUTEPUSIM apOMAaTUYHOCTH.

3. CpaBHUTE CIIOCOOHOCTh K HUTPOBAHUIO y OCH30MHOM KUCJIOTHI U (eHoa.
Hanummre cxembl peakuuii HUTpOBaHUs, ankuiMposaHus no dpunenro-
Kpadrcy u cynshupoBanus xiaopoeH301a, HUTPOOEH301a, TOIyoIa.

IIpoTokoa Ne 4 JaTa

Onvim Ne 1

Oo0Opa3zoBanne TPHOPOMAHUIIMHA.

B mpoOupky momecTuTe OJHY Kallll0 aHUJIMHA M S5—O6 Kameiab BOJBI,
XOpoIIO B300JdTAalTEe M K 3MYJIbCHUM IMPHOAaBbTE HECKOJIBKO Kameiab OpOMHOMN
BOABI 0 TosiBIeHUA Oemnoro ocanka 2,4,6spuOpomanununa. Peakius
OpOMHMpOBaHMSI AHWIMHA [POTEKAET KOJMYECTBEHHO U MHCIIONb3YeTCs B
(apMaLleBTUUECKOM aHAJIU3E AJI OTKPHITUS aHUJIMHA U PsiAa €ro MPOU3BOIHBIX.
XUMHU3M:

NH, NH-
Br Br

+3Br, —— + 3 HBr

Br
Haoaronenus:
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BbIBOALI:

Onvim Ne 2

CyabpupoBanue HagTaanHA.

B cyxywo npobupky mnomecture 1 nomarouky nHadtanuHa. Harpeiite
npoOUpKy J10 paciiaBieHus: HadTaauHa. 3aTeM JaiTe el OCThITh U J00aBbTE K
3aTtBepaeBiieMy HadranuHy 10 kamenb KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI
(0obasenenue npoeooums ¢ evimsadicnom wkagy'!). OCTOPOKHO HArpeuTe
npoOHpKY HaJ IJIAMEHEM TOpPENKH, MOCTOSHHO BCTPSAXHUBAS IO JOCTHKCHHS
MIOJTHON OJTHOPOJHOCTH CMECH. 3aT€M JJaliTe CMECH OCTHITh, 100aBbTe K Heil 10
Kamejib BOAbl M CHOBa clierka Harpeirte. [Ipu mociemyromeM OXJaxaeHUH
BBIICJISIIOTCS KPUCTAILIBI B-HadTaauHCyIb(POKUCIOTH (B-cyabhoHadTaInHa)

XHMHU3M:.
@)
g/OH
+ \
H,SO,4 KOHLL o + H,0

Haoaronenus:

BbIBOALI:

Onvim Ne 3

OxkucJienne 00KOBBIX IIeNei roMoJIoroB 0eH30.1A.

B mpobupky mnomecture 5 kamenb Bojabl, 3 Kamu 2% pactBopa
nepmanranara kamus KMnOs u 1 xammo 10% pactBopa CepHOM KHCIIOTHI.
Jlo6aBbTe 1—2 Karumm ToJIyoJia ¥, SHEPTUYHO BCTPSAXUBasi, HAarpeBanTe MpoOUpKy
HaJ| TUTaMeHeM ropenku. OTMeThTe, KaKhe W3MEHEHHUS MPOU3OILIN C
IIEPBOHAYAJIBHOM OKpacKouW pacTBopa. B pesynbraTre OKMCIEHHA Kaxkaas
OOKOBas LIeMb B KOJbIIE OE€H30Ja HE3aBUCUMO OT €€ JJIUHBI B KOHEYHOM CUETe
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obOpasyeTr KapOOKCHIbHYIO Tpymimy. [loaToMy, MONB3ysICh peakiueld OKUCICHUS,
MOXXHO  YCTaHOBUTh  HajJMuWe OOKOBBIX IleMed B  apOMAaTHYECKUX
yIJIEBOAOPOIAX.

XuMH3M:

CHs COOH
O/ KMnO, / H,SO, O/

Hao0aronenus:

BbIBOALI:

JlutepaTypa /151 cAMONIOATOTOBKH

1 ['y6cbkuit FO 1., - Bioopraniuna ximis. —Binauns: Hosa kuaura, 2005.

2 3imenkoBcbkuil b.C., Mysuuenko B.A., bioopraniuna ximis.- K.: Bupn.
“Ksapt”, 20009.

3 AptempeBa H.H., beno6opomo B.JI. u ap. - PykoBoactBo K
71a00paTOPHBIM 3aHATUAM 10 OMOOpraHnyeckor xumuu.- M.: Menuiuna,
1985.C. 68-81

4 TrokaBkuHa H.A., baykoB IO.M. - buoopranmyeckas xumus .- M.:

Meanumaa, 1991.c. 134-146
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3AHATHUE 5

Tema: IlpakTHyeckHe HABBIKH M pellleHHe CUTYAaMOHHBIX 3aJay:
«PeaknHOHHAS CTIOCOOHOCTH YIJI€BOIOPOIOB>.

MortuBanus TemMbl: 3HaHHE HOMEHKJIATYpPbl OPraHUYECKUX COCIUHECHUH,
UX KOH(OPMALMOHHBIX M KOHQUIYPALMOHHBIX OCOOEHHOCTEW, B3aUMHOIO
BJIUSHAE aTOMOB B  MOJIEKYJAX — SBISIETCS  ONPEACISIIONMM  IIpH
IPOTHO3UPOBAHUH (U3UKO-XMMHUYECKUX CBOMCTB, PEAKIIMOHHON CIOCOOHOCTH
TOTO WJIM HHOTO Kjacca OPraHMYeCKUX BEIIECTB, CIIOCOOCTBYET TIIyOOKOMY
NOHMMAHUIO  MEXaHM3MOB  PaJAMKAIbHBIX, DSJIEKTPO(PUIBHBIX  pEaKLuH,
INpoTEeKarImuX IN VIiVo, IN Vitro, a takke (HOpMUPOBAHHUIO MPEICTABICHUH O
(dapmakoTepaneBTHUECKUX CBOMCTBAX JIEKAPCTBEHHBIX MPENapaToB.

[leab: 3akperieHue U TBOPYECKOE PA3BUTUE 3HAHUM O 3aKOHOMEPHOCTSIX
B XMMHYECKOM IOBEJICHUH OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUHN BO
B3aUMOCBSI3M C UX XUMHUYECKUM CTPOCHUEM.

Bonpochl 1151 caMONIOATOTOBKH:

1 JlaiiTe ompeneneHne MOHATHIO «KOH(GOpMepbI». M300pazute B mpoeKInuu
HplomeHa 3aCIOHeHHYI0 U 3aTOPMOKEHHYIO KOH(GOpPMAIIMK 3TaHa, XJIOPUCTOTO
3TWJIA, 3TaHOJA, W CPABHUTE HUX DSHEpreTHdeckoe coctosHue. M3o0pasute
BO3MOJKHBIE KOH(POPMALIUK OTKPBITON HIECTUYTOJIbHOM 1enu. YeM 00yClIoBIeHO
CTpEeMJICHHE K 00Pa30BaHUIO MSITH- U MECTUWICHHBIX ITUKJIOB?

2. 300pa3ute LMKIOTeKCcaH, METUIILMKIOTEeKCaH, 1,4 MXIOPIUKIOreKCaH B
KOH(pOpMAINH «Kpeciia». Y KaKUTe aKCHAIbHBIE U 9KBATOPHAJIbHBIE CBS3H.

3. Kakoit Buj crepeonzomMepun XapakTepeH Ui aJKeHOB U LUKIIOAIKAHOB?
Jlaiite ompeneneHue MNOHITHIO AMAacTepeoMepoB. Hamummre nuc- u TpaHc-
U30MEPBI JJI STUICHIMKApOOHOBOM U IIMKJIOTE€KCAHIUKapOOHOBOM-1,4 KHCIIOT.

4. [IpuBenure snektpoHHoe cTpoeHue C-C- cBsizu B ankaHax. Kakoil tun
pEaKIMK [0 HAMPABICHUIO U MEXaHU3MYy XapaKTepeH i ankaHoB. [IpuBenure
CXeMy T'€MOJHUTHYECKOro (paJuKalbHOT0) M Te€TePOJUTHUECKOro (HMOHHOIO)
pa3pbiBa KOBAJIEHTHOM CBSI3H.

5.Uto Takoe paauKambHble IenHble peakuuu? Hanumure peakuuu
rajoreHupoBanuss (OpoMUpOBaHMSI) NpPONAaHA, IMKIOTeKCaHA U OIMUIIUTE
MexaHm3M (Sg).

6. [lpuBenuTe 3NIEKTPOHHOE CTpOEHHME STWieHa U Oyraauena-1,3. Kakue
peakiuu 1O HANpaBJICHUI0O W MEXaHU3MYy XapaKTepHbl Ais ankeHoB? Kakue
peareHThl ~ Ha3pIBAlOTCA  dNeKkTpouinpHeiMH?  Hamummure — peakuuio
ANIEKTPO(UIBHOTO TpHcOoeauHeHs] (Agp) TaJIoOT€HOB, TajJareHOBOJOPOIOB |
BOJBI (C KHCJIOTHBIM KaTaJlU3aTOPOM) K OTHJICHY, NPONMUJICHY, OyTeHy-2,
Oyranaueny-1,3. Onuimre MeXaHu3M.

7. JlaiiTe ompeneicHHE MOHATHIO «COMPSDKEHHE» UM YKaKHUTE OCOOEHHOCTH
peakiu Ag B CONPSDKEHHBIX JueHax. MOoKeT I MNpOAYKT peakuuu
ruipupoBaHus Oyraauera-1,3 cyiecTBoBaTh B BUAE LKMC-, TPAHC-U30MEPOB?
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8. O0bsicHUTE BIUSHUE 3aMECTUTENICH Ha PEaKIUOHHYI CIIOCOOHOCTH
NBOMHOM cBs3u B peakiuax AE. O0bsacHuTe mpaBusio MapKOBHHKOBA.

9. Hamummmre  peakuuio  OpOMHpPOBAaHMSA  LMKIONPOMAHA.  YKaXKUTE
0COOEHHOCTH €€ MPOTEKaHUs, CBA3aHHBIE C AIIEKTPOHHBIM CTPOCHUEM.

10. IlpuBeauTe HIEKTPOHHOE CTpoeHue OeH3oisa. Jlalite ompeneneHus
HOHSATHAM <«OHEPTHUs CONMPSKCHUS» (CTAOMIM3AIMK) U «apOMATHIHOCTHY.

11. OxapakTepu3yiiTe OTHOLICHHE K OKHUCIEHUIO MEPMaHraHATOM KaJlus
aJIKaHOB, aJIKEHOB W apeHOoB. HamuimmTe 3Ty peaknuio 11l npomwmieHa. [louemy
OHA HCIIOJIh3YETCS KaK KaueCTBEHHAS

12. Ilpu GpoMupoBaHUU 3TUIOEH30Ja 3aMEIICHHE MOXET MPOUCXOAUTH B
apoMaTHueckoM sjape U B OokoBoil 1enu. IlpoBeaure OpommpoBaHHe
ATIWIOCH30JIa TIO0 KaXJAOMY M3 OTUX HANpPABICHUA W HA30BUTE MPOTYKTHI
peakiuu. YKaxXUTe YCIOBUS U MEXAHU3MBbI 3TUX PEAKIUH.

13. Hamumwure dopmynsl ¢ypaHa, TuodeHa, NOUPpoja, NTUpa3oa,
UMUJIa3071a, TUPUIMHA, MUPUMUJIMHA, ypuHa. [IpuBeauTe Hymepaluo aToMOB.
[TokaxxuTe COOTBETCTBHE 3TUX COCIMHEHUN KPUTEPHUSIM apOMATHUYHOCTH.

14. CpaBHuTe CMOCOOHOCTh K HUTPOBAHHIO y OEH30MHOM KHUCIIOTHI U
¢denona. Hamummre cxembl peakuil HUTPOBAHUS, AJKWIMPOBAHUS IO
Opunemo-Kpadrcy u cynpdupoBanus xjaopOeH30J1a, HUTPOOEH30J1a, TOJIyoJIa.

15. O0OpsicHUTE MEXaHU3M PEAKITUU XJIOPUPOBAHUS MIPOTaHa, n300yTaHa.

16. Hanmummmre cxembl peakiuu OyTeHa-2, 3TeHa ¢ opomom, Bojoi, HCI.

17. HamummTe peaknwio TUApPATAMHA alleTHICHA, NPOIWHA, OyTHHA-2
(peakmus Kydeposa). Kakue nmporyKThl 00pa3yroTcsi B pe3ysIbTaTe Peakiiuu?

18. Onpenenute COCTOSIHUE THOPUIU3AIMH aTOMOB yTjIepoja B MOJIEKysax
CIeNYIOMUX coenuHuennii: 1-nenTeH-3-uH, neHTaaneH-2,3, 0eH30iHas KUCIIOTa,
Oyranuen-1,3,nporieH, 3TUH, FTeKCaHOBast KUCIIOTa, TOJYoJI, (DEHOJI.

19. CpaBuurte pacnpeneneHue 31EKTPOHHOM MJIOTHOCTH B MOJIEKYJIE TernTa-
nveH-2,4-0Boi KUCJIOTHI, IeHTaiueHa-1,3 1 OyTeHIMOBOM KHUCIIOTHI.

20. PeTtuHanb, NpUHUMAIOUIMN y4acTUE B MIPOIIECCE 3PEHUS], COJEPIKUT COIl-
PSYKEHHYIO CHCTEMY C OTKpPBITOM 1enbio. O003HaUbTe COMPSHKEHHYIO LIETb U
YKaXUTE BUJI U 3HAK JIEKTPOHHBIX 3(()EKTOB alibI€TUIHOU TPYIIIIHI.

JIuteparypa 111 CaMONOATOTOBKHU:

1 T'y6cwkuit 1O.1., - Bioopraniuyna ximis. — Binaunsg: Hosa kuura, 2005.

c.16-112.

2 3imenkoBcekuii b.C., Mys3uuenko B.A., Bbioopraniyna ximis.- K.: Bun.
“Ksapt”, 2009.

3 AprempbeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
71a00paTOPHBIM 3aHATUAM 0 OMOOpraHUYecKol xumMuu.- M.: Meaununa,
1985.C. 24-92.

4 ToxkaBkuHa H.A., baykoB IO.W. - buoopranunueckas xumus .- M.:

Memuuuna, 1991.C. 16-178, 214-224
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3AHATHUE 6

Tema: PeakumoHHasi CHOCOOHOCTH CHMPTOB, (PEHOJIOB, NMPOCTHIX
3(GUPOB U UX THOAHAJIOTOB.

MotuBanusi Tembl: [IpeacraBuTenu KiaccoB CHUPTOB, (EHOJOB,
OPOCTBIX 3(UPOB M HX THOAHAIOTOB SIBISIOTCA BAXHBIMH TNPUPOIHBIMU U
CHUHTETHYECKHMHU JICKAPCTBEHHBIMH CPEICTBAMH HAPKOTHYECKOTO (HH3IIHE
CHUPTHI), AHTHCENTUYECKOTO (TUMOJ, CAJHMIMIOBAs KHCIOTa, PE30PIHH),
NPOTUBOTUCTAMUHHOTO  (mumenpoin) gaevicTBus. OyHKIMOHANBHBIE TPYIIIBI
NIEPEYUCIICHHBIX KJIACCOB COEIMHEHUHN CONEp)KaTcs B BUTAMHUHAX, ajKajlouiax,
TOPMOHAX, HE3aMEHUMBIX AMHUHOKHCIOTaX, CEPACYHBIX TIMKO3UAAX U JPYTHX
OMOJIOTUYECKH BAXKHBIX coeAnHEHUsAX. CupThl, PEHOBI, MPOCThIE 3QUPBI U UX
THOAHAJIOTH MIMPOKO HCIONB3YIOTCS B OPTaHUYECKOM CHHTe3e. 3HaHHe
B3aMMOCBS3M XMMUYECKOTO CTPOEHHUS M CBOMCTB paccMaTpUBAEMBIX KJIacCOB
JaeT BO3MOXKHOCTb peEIIaTh BOMPOCHl HICHTU(UKAUH U COBMECTUMOCTH
(dapmMrpenapaToB, MPOTHO3UPOBATH YCIOBHS UX CHHTE3a, aHAJIN3a U XPaHEHUS.

[Heab: CdopmupoBaTs 3HaHHE PEAKIIMOHHOM CIIOCOOHOCTH CHHPTOB,
(eHoII0B, MPOCTHIX 3(PUPOB U UX THOAHAIOTOB, O0YCIIABIMBAIOIINX POTEKaHNE
MHOTMX XMMHMYECKHX pEakIMi B XHUBBIX OpraHu3max. BrpipaboraTh ymeHue
IPOTHO3UPOBATH XUMUYECKOE MMOBEICHUE OPraHUUYECKUX COSIMHEHHI B CBSA3H C
UX XUMUYECKUM CTPOCHHUEM.

Bonpoca qiist caMoCTOATEIbHOU NMOATOTOBKHU

YuebHoe 3agaHHe Konkperuszanus 3aganus
1. | Homenknarypa Hanummre ¢opmynsi: 6yranona-1, mponanona-
CIIUPTOB, 3PUpoB U ux | 2, heHosa, OCH3UIOBOTO CIUPTA, THAPOXHUHOHA,
THOAHAJIOTOB. T ESHUITOBOTO adwupa, STAHTHOJIA,
TUMETHIICYIb(DHIA.

2. | Cnocobbl monydeHus | 0yTaHOJ-2 U3 COOTBETCTBYIOIIETO AJIKEHA,

A) criuptoB U300yTHJIOBBIM CHNUPT THUAPOJIU30M COOTBET-
CTByIOLIEro  ajkuixjopupa. Kakue coupthl
oOpa3yercsi TPy BOCCTAHOBJICHUU IPOINAHAIS U
T'UJIPOJIN3E U30NPONMI-alieTaTa?

B) denomnon HanuimuTe cxeMbl peakuuu nojydeHus: gpeHosa
U [-HadTonma U3 coyied COOTBETCTBYIOIIMX
CyJIb(OKUCIOT, rajgoreHONPOU3BOIHBIX
yII€BOAOPOIOB, coJseit apuIIMa30HUA.

HazoBute ncxogable cCOe TUHEHUSA

B) npocTeix 3¢pupoB | [Tonyuure: MeTHI(EHMIOBBI hUp IeiicTBEEM
METHJIOpOMHU 1A Ha beHonsT HaTpus,
JMW30TIPONIMJIOBEIA ~ dPHP  MEKMOJIEKYIIAPHON
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neruaparanuei crnmpra. Hazoeure 3¢duper 110
cucreme |lUPAC

3. | Biusiaue Chopmynupyiite MIOHATHUE MOJIEKYJISIPHOM
MOJIEKYJISIPHOU BOJIOPOJIHOM CBSI3U U OOBSCHUTE €€ BIHUSHUE
BOJIOPOJIHOM CBA3M Ha | HA (U3UUYECKHUE CBOMCTBA 3TaHoJsa. M300pa3uTe
busnueckue IIpUMEPBL  MEXMOJEKYJISIPHBIX ~ aCCOLMATOB
CBOMCTBA BEILIECTB MeTaHoJIa, eHoa.

4. | Peakuuu OKMCIICHUS. Hamumure peakuuu OKHUCICHUs MpomaHoJa-1,
OkuCIUTENbHbIE MpoIaHoa-2, TiAPOXUHOHA, 3TAHTHOJIA.
areHTBL. OObsicHUTE  YCTOWYMBOCTH K  OKHCIICHHUIO

TPETUYHBIX CITUPTOB.

S. | Peakuuu Hammmmre ypaBHeHHME peakuuu BTOPUYHOTO

SJIMMHMHUPOBAHHUA OYTHJIOBOTO CIUPTA C KOHIIEHTPUPOBAHHOM
H>SO, npu HarpeBanuu. OnumuTte e€ MEXaHUu3M

6. | Peakuuu Hanummire ypaBHEHMsT peakuuii HUTPOBAHUS,
ANEKTPO(PUIBHOTO cynbdupoBanus, 6poMupoBanus (peHoma.
3amerneHns (Sg). Ha3zoBHTE IPOIYKTHI PEAKIIMH.

7. | JlaboparopHas 3anumuTe TEMY, YPaBHEHUS PEAKUIUNA U BbIBOJBI
pabora. B IIPOTOKOII.

a) OKHCJIEHHE STHJIOBOIO CIHUPTa OMXPOMATOM
KaJIus;

B) IOJYYCHHME OSTUIXJIOPHIA U3 O3THUIOBOTO
CIHpTAa,

0) obpazoBanue TprOpoMDeHoIIa,

B) JICTHIpATAIHs STUIIOBOTO CIIUPTA,;
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3agaum 1J CAMOKOHTPOJIA:

1. OnumwmTe  peakuuio
raJOr€HOBOJIOPOJAMHU.

B3aMMOJICUCTBUS ~ ATUJIOBOTO  CIIHUPTa
Onumure MEXKMOJIEKYJIAPHYIO

BHYTPHMOJIEKYJISIPHYIO AETHIpaTalMIO 3TaHOJa, U30IPOIUIOBOrO CIMpTa

M HA30BUTC IPOAYKTBI PCAKIINH. VYkaxurte YCIIOBUA U MCXAdHHU3MbI 3THX

pEaKkui.

OnummTe peakiuu (eHona ¢ KOHIEHTPUPOBAHHON CEpHOM KHCIIOTOM,

rajaorcHamMu, a30THON KucioToi. ONUIINTE OKHUCICHHE I'MAPOXHUHOHA B

XHWHOH.




IIpotokoa Ne 6 Hara

Onwvim No 1

OxmuciieHHe ITUWIOBOTO CIMPTA XPOMOBOIi cMechIO.

B npoOupky nomectute 2 Karmiau 3THJIOBOTO CIUPTa, A00aBbTe 1 Karuiko
10% pactBopa cepHoii kuciotel HySOy u 2 kammu 10% pactBopa muxpomara
kamust KoCrO;. [lomydeHHbIN opaHXKeBBbId pacTBOp Harpeute Hal MJIaMEHEM
TOPENIKM 70 Havaja M3MEHEHMsI OKpacku. Uepe3 HECKOJIBKO CEKYHJ pacTBOp
CTaHOBUTCS CHHEBATO-3eJeHBIM (IBET oOpasytomierocs cymnbdara xpoma (l11)
Cra(SQy)3). OnHOBpeMEHHO OIIYMIACTCS XapaKTepHBIM 3amax YKCYCHOTO
anpaeruia (3amax mpebix s0JI0K).

XUMMH3M:
3 H3C-CH,—OH + K,Cr,0; + 4 H,SO, ——>
//O
—> 3 H3C-C  +7 HyO + Ky;SO4 + Cry(SOy4)3
H

Ha0aronenus:

BbIBOALI:

Onoim Ne 2

IMosyyeHne 3TWIXJIOPHUIA U3 ITHIOBOTO CIIUPTA:

B npo6upky Haceimbre 2 tonaroukn NaCl, npunelite 5-6 kanens staHoNa,
3ateM n00aBeTe 3-4 karum HpSOy. Ilpu HarpeBanum Ha cinaboMm IUIaMEHHU
TOpEeJIKM M TIOJIHECEHMM IUIAMEHM K NpOoOUpKe 0O0pa3yroluiics XJI0piITaH
CrOpaeT IJIAMEHEM C 3€JICHOBATOM KaMOM.

H3C_CH2_OH + HC| — H3C_CH2_C| + Hzo

Hao0aonenus:

BbIBOALI:
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Onvim Ne 3

OobpazoBanne TpudpomdeHoJia:
B npo6upky nomectute nsath kaneiab 0,5% BogHoro pactBopa ¢eHosna u

prOaBhTE HECKOJBKO Kareilb OPOMHOM BOJIBI 0 OOECIIBEYMBAHUS Y TIOSIBJICHUS
oemoro ocanka 2,4,6rpubpompenona. Peakuus OpomupoBanus ¢eHona
MIPOTEKAET KOJUYSCTBEHHO U MCTOJb3YeTCS B aHAIM3E NJISl OTKPHITHS PeHoa U
HEKOTOPBIX €r0 MPOU3BOIHBIX.

XUMMH3M:
OH OH
Br Br
+ 3Br2 _— + 3 HBr
Br

Hao0aronenus:

BbIBOALI:

Onovim Ne 4

Jernaparanus 3TWIOBOT0 CIMPTA!

B npobupky nomecture 8 kamenp HpSQu, 4 kamiam sTaHoja U HEMHOIO
okcunma amomuHus Al,Os. 3akpoiite mpoOupky mpoOKOil ¢ Tra300TBOIHON
TpyOKOW W MEJUICHHO HarpeBaiiTe HaJa TJIAMEHEM TOPENKH. BhIaensrommiics
ra3oo00pa3HpIi 3TWIEH NPU TPOMYCKAHWH B OpPOMHYIO BOJY BBI3BIBACT €€
obecuBeunBanue. [IpW TOMKUTAHUM BBIACISIONIETOCS Ta3a OH CropaeT
CBETAIIUMCS TUITAMECHEM.

H,SO,4
H;C—CH,—OH » H,C=CH, +H,0

Br

H20=CH2 + Br2 —_—> H2C_CH2

Br
Hao0aronenus:
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BbIBOALI:

Jluteparypa Ajsl CaMONIOATOTOBKHU:

1 T'yocwekuit FO.1., - bioopraniuna ximis. — Binaunsg: Hosa kuura, 2005.

c.16-112.

2 3imenkoBcbkuii b.C., Mysuuenko B.A., Bbioopraniuna ximis.- K.: Bun.
“Ksapt”, 20009.

3 AprembeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
Ja00paTOPHBIM 3aHATHUSM 0 OMOOpPraHUYecKoW XuMuu.- M.. MenuiuHa,
1985.- C. 24-92.

4 TiokaBkuHa H.A., baykoB IO.M. - buoopranmueckas xumus .- M.:
Menmununua, 1991.C. 16-178
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3AHATHUE 7

Tema: HUccaenoBanue  KHCJIOTHBIX H OCHOBHBIX CBOWCTB
OPraHUuYeCKHX COCUHECHU.

MortuBauus _1Tembl: KHCIOTHOCTP W OCHOBHOCTh OPraHHUYECKHX
COCTMHEHUM OTHOCATCA K YUCTY (PyHIAMEHTAIBHBIX TOHITHI, HEOOXOIUMBIX
JUIsT W3ydeHusi OONBIIMHCTBA Pa3AeNioB Kypca M CHEIUAIBHBIX JTUCIIUILIVH.
3HaHWE OSTUX CBOWCTB HCIMOJB3YETCS [Jis MNPABUIBHOIO MPOTHO3UPOBAHUS
MEXAHU3MOB PEaKIWii, TMOHMMAHHUSl CYIIHOCTH KHCJIOTHOTO ¥ OCHOBHOI'O
KaTaju3a, OLEHKH COBMECTUMOCTH JICKAPCTBEHHBIX MpEnapaToB U T./I.

[Heab: CdopmMupoBarh 3HaHMSI O KHUCJIOTHOCTM M  OCHOBHOCTH
OPraHMYECKUX COCAMHEHUM KaK Ba)KHBIX IOHSATUSX, OOYCIIOBIMBAIOIIUX HX
(bU3UKO-XUMHUUYECKHE U OMOJIOTHYECKUEe CBOMCTRA.

BOHpOCLI JJIS CAMOCTOSITEJIbHOM NMOJATOTOBKH CTYACHTOB.

Ne
n/n

1. | KucnotHOCTb. [TonsiTve KUCITOTHOCTH 1O bpercreny..

Pacronoxkxure B psg MO  YMEHBIICHHIO
KHUCJIOTHOCTH TaKH€ COSMHEHUS | METaHO,
MPOTNaHOJ-2, TpeT-0yTaHoI,
STHJICHTJIUKOJIb, TIUIEPUH, 3TaHOJI, EHOT,
n-HATPO(EHOJ, YKCyCHas, IaBejeBasd,

MypaBbUHAS KUCJIOTEL. [TpuBenuTe
npumepsl CH-, OH-, NH-, SHxucnor.

2. | OCHOBHOCTb. JlaliTe omnpeneneHne NOHATHS OCHOBAHUE
bpencrena. [IpuBeauTe TUNBI OCHOBAaHHI.
CpaBHute OCHOBHOCTb CHEAYOIINX
OCHOBAaHMW: METWIAMHUH, JIWMETUJIAMUH,
aHWIMH, M-aMUHO(EHO, M-HUTPOAHUIIVH.
3. | Teopus KHUCJIOT u | JlaiiTe omnpeneneHne KUCIOT U OCHOBAHUU
OCHOBaHuM JIpronca no Jleroucy. Paszmenure Ha KUCIOTBI U
OCHOBaHHUSI TaKUE€ COECIMHEHUS - METAHOI,
JUATUIIOBBIN APUp U OEH3011.

4. | Kectkue u  wmarkue | Onpenenure MOHATHS KECTKAash U MATKAs

YyeOHoe 3a1aHUe Konkperusanus 3agaHust

KHUCJIOTHI 1 OCHOBAHUHI. KHCJIOTa, )KECTKOE M MSITKOE OCHOBaHUE.

5. | BomoponHas cBsi3b OOBsICHUTE MIPUPOJTY BOJOPOTHON CBS3H HA
HPUMEpPE ITAHOJIA U YKCYCHOM KHCIIOTBI

6. | JlaGoparopnas pabota 1. TlomydyeHue oTunaTa HATPUS U €TI0
THJIPOJIU3;

2. [Tomyuenue stunenraukossata meau (11);
3. 3yyenne 0CHOBHOCTH aMUHOB.
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IIporokoa Ne 7 Hara

Onwvim No 1

IMosryyeHnue 3THIIATA HATPHUS U €r0 THAPOJIN3.

B cyxyto npoOupky nomectute 3 Kariv adCOJIFOTHOTO 3TaHOJIa U BHECUTE
KyCOYEeK METAJUIMYECKOr0 HaTtpus (pasMepoM €O CIHUYEYHYI0 TOJIOBKY),
IpeBapUTENbHO OTXKAThIN OT KepocuHa Ha GUIBTpOBaNIbHOM Oymare. Cobepute
BBIJICIISFOIIMIICS BOJOPOJ, TPHKPBIB MPOOMPKY TMpoOKoii. 3atem yOepuTte
npoOKy M TOJIHECUTEe NPOOMPKY OTBEpCTHEM K IUIaMeHu ropenku. Cmech
BOJIOPOJIa C BO3JYXOM CrOpaeT C XapaKTepHbIM  JAIOMIUM  3BYKOM. bemblii
0CaJIOK 3TUJIaTa HATPHS PACTBOPUTE B 2—4 KaruIsx 3TaHoia U 100aBbTe 1 Kammo
1% cniuproBoro pactBopa ¢enondranernna. [locie 3Toro BHECUTE B MPOOUPKY
1-2 karuu Boapl. OOBSICHUTE MOSIBICHUE MATMHOBOW OKPACKH.

XMMHU3M:
2 H3C_CH2_OH + 2 Na > 2 H3C_CH2_ON3 + H2

H;C—CH,—ONa +H,0 — > H3C—CH,—OH + NaOH (IOH>7)
Hao0aronenus:

BbIBOALI:

Onoim No 2

Ioayuyenne 3TwiieHraukoasaTa meau (11).

B mpo6upky Baecute 2 karumm 2% pactBopa cynbdarta meau (1) CuSQuu 2
karum  10% pactBopa ruapokcuma Hatpust NaOH. OGpasyercst Tomy0oit
xyonbeBUAHBIN ocamok ruapokcuaa memu (1) Cu(OH). Jlo6aBpTe kK Hemy 1
KaITI0 STUJICHIJIMKOJSA M BCTPSAXHHTE Tpooupky. Ilpu B3ammomelcTBUU
ruapokcuaa meau (I) ¢ sTrreHTIIMKOIEM 00pa3yeTcst TIIMKOJISAT MEIH, PacTBOP
KOTOPOTO HMEET CHHIOIO OKpacKy. OTa peakIus HWCIOJb3yeTCs s
oOHapyXeHHsSI OpPTraHMYECKUX COCAMHECHUMN, COACPKAIIMUX TUOIBHBIA (parMeHT
(1BE TUAPOKCHIILHBIC TPYIIIBI Y COCETHUX aTOMOB yIJIEpPO/Ia).

XuMH3M:

CuSO, + 2NaOH ——» Cu(OH)2¢ + Na,SO,

H
\
CHZ—OH CH2"'O O—'CH2
2 | +CUOH), — | = Scu? +H0
CH,—OH CHZ—O\/ O—CH,

H
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Hao0aronenus:

BbIBOALI:

Onvim Ne 3
HN3yuyeHre 0CHOBHOCTH AMHUHOB!

OCHOBHOCTB aJIM(paTHYECKUX U APOMATHYECKHUX AMUHOB.

1. B nBe nmpoOupku BHECHUTE TIO 2 KaIulu BOJIbI. 3aTEM B MEPBYIO MPOOUPKY
nomectute 1 karmo anunmHa CeHsNH2, a Bo BTopyro — 1 kammo nustuiamMuHa
(CzHs)2NH u B3060oaTaiiTe. CpaBHUTE PaCTBOPHUMOCTD 3THX aMUHOB B Boze. [1o 1
Karie COAEPMKUMOTO KaXKIO0M MPOOMPKU HAHECUTE Ha MOJOCKY YHUBEPCAIHHOM
uHAUKaTopHOU Oymaru. Onpeaenure pH pacTBOpoB aHWIMHA U JUATHIIAMHHA.

2. K smynbcun anwimHa B Bojie noOaBpTe 1 kammo 10% pactBopa
XJIOPOBOJIOPOSHOM KHCIHOTHI. OOpa3yeTcss mpo3pauHbiii pactBop. K pacTBopy
TUATIWIIAMUHA TpubaBbTe 3 KAaluld HACBIMIEHHOTO BOJHOTO  pacTBOpa
NUKPUHOBOM KHCJIOTHI U mepememaiite. [IpoOupky momectutre B CTakaH C
XOJIOMHOW BOAOW. Yepe3 HEKOTOpoe BpeMsi o0pa3yeTcss OCagoK MHUKpaTa

UATUIAMHUHA.
XHMHU3M:
B ® 1 ©
NH, NH; | CI
+ HQ| —mm>
N02 NOZ
° H CH
H CH O 2
W% on ol
| CHy, -+ — i | CH,
H,C H,C
ZY™~CH, TCH,
OoN NO, O,N NO,
Haoaronenus:
BbIBOALI:
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JIuteparypa 111 CaMONIOATOTOBKHU:

I'y6cpkuii FO.I., - bioopraniuna ximis. - Binaung: Hosa kaura, 2005.
c.16-112.

3imenkoBcekuit b.C., Mysuuenko B.A., bioopraniuna ximis.- K.. Bug.
“Ksapt”, 20009.

AprembeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
71a00paTOPHBIM 3aHATUAM MO OMOOpraHUYECKON xuMuu.- M.. MeauiuHa,
1985.C. 24-92.

TiokaBkuna H.A., baykoB IO.M. - buooprannyeckas xumus .- M.:
Memununa, 1991.C. 16-178, 214-224
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3AHATMUE 8

Tema: IlpakTyecKue HABBIKH M pellleHHE CUTYAIIMOHHBIX 3a/J1a4 IO
Teme: " CnupThl, PeHOIbI U KHCIOTHO-OCHOBHBIE CBOMCTBA OPraHMYeCKUX
COoeIHUHEeHHUM " .

AKTYAJbHOCTh _TeMbl: KHCIOTHOCTP M OCHOBHOCTb OpPraHUYECKUX
COEIMHEHUU 3TO (pyHIaMEHTalbHbIE MOHATHS, 3HAHUE KOTOPBIX HCHIOIB3YIOTCS
U1 TPaBUJIBHOTO MPOTHO3UPOBAHUS MEXAHU3MOB pEAKUWH, TOHUMAHUS
CYIIHOCTH KHCJIOTHOTO WM OCHOBHOro Karanusa. CrnupTel, ()€HOJIbI, MpPOCThIE
3GUphl U UX THOAHAJOTH IIMPOKO MCHOJB3YIOTCS B OPraHMYECKOM CHUHTE3E.
[IpencraBuTenn KIaccoB CHOUPTOB, (EHOJIOB, TMPOCTHIX JAPUPOB U UX
TUOAHAJIOTOB  SABJISIIOTCS  BAXKHBIMM ~ HPUPOJHBIMH U CHHTETUYECKUMU
JCKApCTBEHHBIMU  CPEICTBAMH  HAPKOTHYECKOro  (HU3IIME  CIHUPTHI),
AHTHCETITUICCKOr0 (THMOJI, KapBaKpOJ, PE30pIHH), NPOTHBOTHCTAMHUHHOTO
(mamenpoit) neicTBus. 3HaHWE B3aUMOCBSI3U XUMHUYECKOTO CTPOCHHS M CBOMCTB
paccMaTpUBaEMbIX  KJIAaCCOB  Ja€T  BO3MOXHOCTb  pE€IIaTh  BOIPOCHI
UAeHTU(GUKAIIMN U COBMECTUMOCTH (papMIipenapaToB, MPOTHO3UPOBATH YCIOBUS
UX CUHTE3a, aHAJIN3a U XPaHEHHUS.

[Hean:ChopMmupoBaTh 3HAHUE PEAKIUOHHOM CIOCOOHOCTU CIUPTOB,
(beHoII0B, MPOCTHIX 3(PUPOB U UX THOAHAIIOTOB, O0YCIIABIMBAIOIINX TPOTEKAHHUE
MHOTHX XHMHMUYECKMX pEakluid B JKHUBBIX OpraHu3Max. BwipaboraTh yMeHue
MIPOTHO3UPOBATh XUMUYECKOE NOBEICHUE OPTaHUYECKUX COCIMHEHUMN B CBA3U C
XUMHUYECKUM CTPOEHUEM.

Bonpochl AJis1 CAMOCTOSITEIbHOM MOATOTOBKHU

=

OnpeneneHne KUCIOTHOCTA U OCHOBHOCTH 110 bpencreny —Jloypu.

2. BnustHue 37eKTPOHHBIX W CTPYKTYPHBIX (DAaKTOPOB HA CHUIIY KHCIOT U
OCHOBAHHH.

3. CpaBHUTH KUCIOTHOCTH. ATaHOJIA M 3TAHTHUOJA; METaHOJda, (peHoma, -
HUTpOoGeHoa.

4. CpaBHHUTh OCHOBHOCTH. METHJIAMWHA, METaHOJIA U (PTOpMETaHa, METaHOJa
¥ METAHTHOJIa; MeTaHoJa, (peHoma, JUITUIIOBOTO dupa.

5. CriocoObl MOTyYeHHs CIIUPTOB:

- TUIPOJIM30M TaJlOTEHONPOU3BOIHBIX YTIIEBOIOPO/IOB;

- TU/IpaTaIfel aJKeHOB,

- BOCCTaHOBJICHUEM aJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT U CIIOKHBIX

3puUpoB.

6. CriocoOsl nostydeHus (peHosoB:

- cynb(hupoBaHUEM UJIH XJIOPUPOBAHUEM OEH304;

- OKHCIIUTENbHBIM JEKapOOKCUIMPOBAHUEM apPOMATHUYECKUX KapOOHOBBIX

KHUCIIOT

- U3 KyMouta (M30TpOonIOeH301a)
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7. CriocoObl MOJTy4eHHUs MPOCTHIX IPUPOB!

- B3aUMOJICIICTBUEM AJIKOTOJISITOB M (PEHOJIATOB HATPUS C TAJIOT€HAJIKAHAMM,
- MEKMOJIEKYJISIPHOM JIeTUIpaTallueil CHUPTOB B IPUCYTCTBUH KUCIIOT.

8. XuMHYeCKHUe CBOMCTBA CIIUPTOB:

- B3aMMOJICMICTBHE STUJIOBOTO CIIUPTA C A30THOM M YKCYCHOM KHCIIOTaMH;
-MEXMOJIEKYJISIDHASS W BHYTPUMOJIEKYJISIpDHAsl JeTUApaTauvs HSTHIOBOTO
CIIUpTA:

- B3aMMOJICMCTBHE CIUPTOB C TAJIOTEHAHTUIPUIAMHA HEOPTaHUYECKUX KUCIOT
(PCkL,PCk, PBr;, SOCb)

- peakuuu OKHCIICHUS: 3TaHoJja, MpomnaHoa-1; npomnanona-2; rTuAPOXUHOHA,
sTaHTHOJa. Ha30BUTE IPOYKTHI peaKIUH.

9. Xumuueckue cBoMcTBa (PEHOJIOB!

- B3aMMOJIEVICTBHE C BOJHBIMH PACTBOPAMH ILIEJIOYEH:

- peakiuu TaJOreHUpOBaHUS, CyibQUpPOBaHUS U ankwiupoBaHus (c
STUJIOBBIM CITUPTOM).

10. XumMuueckue CBOMCTBA MPOCTHIX I(PHUPOB:

- 00pa3oBaHKE OKCOHUEBBIX COJIEH ¢ KOHUEHTPUPOBAHHBIMU MUHEPATbHBIMU
kuciaoramu (HCI, H,SQy, HNOg).

- paciierieHre MPOCThIX APUPOB (AIK10JI13) HOJ0BOTOPOTHOM KUCIOTOM;
11. BausHue MONEKYISpHON BOJOPOJHOM CBSI3U Ha (PU3MYECKHE CBOMCTBA
cnupToB. M300pa3uTh npuMepsl acCOLUATOB JIJIsl METAHOJIA, TPET-OyTaHoa.
12. HanucaTh ypaBHEHHME pEaKIUMH BTOPUYHOTO OYTHIOBOTO CHHUPTa C
KOHILICHTPUPOBAHHOM CEPHOM KHUCJIOTOW NPHU HAIPEBAaHUU. YKAXKUATE THUI
peakiuu. [IpaBuio 3aiinesa.

Jluteparypa 11 CaMONOATOTOBKHU:

1 T'yocwekuit FO.1., - bioopraniuna ximis. — Binaunsg: Hosa kuaura, 2005.
c.16-112.

2 3imenkoBcbkuii b.C., Mysuuenko B.A., Bioopraniuna ximis.- K.: Bun.
“Ksapt”, 20009.

3 AprempbeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
71a060paTOPHBIM 3aHATUAM MO OMOOpraHUYECKON xuMuu.- M. MeauiuHa,
1985.C. 24-92

4 TiokaBkuHa H.A., baykoB IO.M. - buoopranmueckas xumus .- M.:
Memununa, 1991.C. 16-178, 214-224.
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3AHATHUE 9

Tema: buosiornyeckue BaxHble peaKIMi KAPOOHUIBHBIX
COeIUHEHHUM.

MoTuBaums TeMbl: AJbJIETUIHBIN U KETOHHBIA KapOOHUJIBI COACPIKATCS

B MHOTOYHCIICHHBIX OHMOJOTUYECKH BAXHBIX COCJUHEHUSX PACTUTEIBHOTO M
KUBOTHOTO TIPOMCXOXKIEHUS (BUTaMHHBI, TOPMOHBI, KOPTHKOCTEPOH/IBI,
CepJIeYHbIe TJIMKO3H/IBI, YTIECBOABI U Ap.) BhICOKas peakmuoHHas CrIOCOOHOCTH
OKCOCOEJIMHEHHI IIUPOKO MCIOJIB3YETCS] B TOHKOM OPraHMYE€CKOM CHUHTE3€ ISt
nonydeHus:  3(GGEKTUBHbIX  (QapMalleBTUYECKUX  MpernapartoB.  3HaHHE
0COOEHHOCTE JJIEKTPOHHOTO CTPOCHUSI M XHUMHHM albJIETUAOB M KETOHOB
SIBJIIETCSI OCHOBHOM JJ11 OCMBICJICHHOT'O IOHUMAHUS U YCJIOBHS OMOXUMUYECKUX
MIPOIIECCOB, BOIMPOCOB (PapMaKOKMHETHKH, TMPOTHO3UPOBAHUS COBMECTUMOCTH
JIEKApCTBEHHBIX CPEJICTB.

[eab: ChopmupoBars 3HaHHS 00 OCHOBHBIX XHMHUYECKUX MPEBPAIEHUI
OKCOCOEJIMHECHUN, UMEIONINX BA)XHOE 3HAHWE B OWOJIOTMYECKUX CHUCTEMaxX, W
ymeHue. [IpoBOAUTh KauyeCTBEHHBIE PEAaKUUMU Ha OTIACIbHBIE IMPEICTABUTEIN
aNbJAETUIOB U KETOHOB.

Bonpocsl 1j11 caMOCTOATEIbHON MOATOTOBKH CTYACHTOB

No YuyebOHOe 3a1aHKE Konkperuzauus mean
1. HoMenknaTypa anbieruioB u Hanmummre ¢dopmynbl  MeTaHas.
KETOHOB sTaHans, OeH3ajbJeruaa, areToHa,
JIIMATHIIKETOHA,
METHI()EHUITIKETOHA.

2. | CtpoeHnne u XuMU9eCKast aKTUBHOCTh | JlaliTe 0OBsICHEHHE W3MEHEHUIO
OKCOTPYIIIbI B aJIbJIETUIAX U pEaKIMOHHOMN CITOCOOHOCTH
KETOHAaX OKCOTPYIIIbI B CBSI3H c

AIEKTPOHHBIMU U

IPOCTPAHCTBEHHBIMU  (haKTOpamMu
CTPYKTYpPhl B pAly. O>TaHalb —
XJIOp3TaHallb;  (opManbiaerua —
YKCYCHBIN aJlberuj] — alleToH.

3. | Cnoco6bl nonmyueHus anpaerugoB u | [IpuBectu  cmocoObl  cuHTe3a!
KETOHOB 3TaHalsl  OKHCIEHHUEM  CIHUPTa,
rujapaTalyei aneTuieHa, aleToHa
OKHCJICHUEM  COOTBETCTBYIOLIETO
cnupTa, THApaTalued  MeTuJ-
alleTUIIeHa, KYMOJIbHBIM CIIOCOOOM.

4. | Peakumu okucieHus Hanumwure CXEMBI peakiui
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OKHUCJICHHS TPOMaHaIsl OKCHIOM
cepeOpa B BOJHOM  PacTBOpE
ammuaka (peakius “cepeOpsIHHOTO
3epkana’) M THIPOKCHIOM MEIH
(I1). HazoBuTE MpOAYKTHI pEAKIIH.

Peaknus HYKJICO(PUITHHOTO
npucoeauaenns (An) . MexaHu3M
An

Hanwnmmre CXEMBI pEaKLNiA:
BOCCTAHOBJICHUI YKCYCHOT'O
anbAEruaa aJTOMOTUIPUIOM JIUTHUS
(LIAIH 4); MOJTydeHUE
nojyarneTanen IIpOTaHasa c
STUJIOBBIM u METHUJIOBBIM
CIIUPTaMH, MIPUCOEAUHEHHE
cunmipHOi  kucnotel  (HCN) B
HIEJIOYHOM  Cpelle K  aleTOHY,
OCH3aJIbJICTUTY .

Peakuuu anpaoJIbHOTO
MIPUCOETUHEHUSI

Hanumure CXeMy peakimu
aJbJIOJBHOTO TMPUCOCAUHEHUS IS
YKCYCHOro anpieruaa. Onuimmre
MEXaHU3M.

Peakuuun nucnponopimoHupoBaHus

Hanummre cXemy
JTUCTIPOTIOPITUOHUPOBAHHS
dbopmanbrernaa, OeH3aIbaeruaa.

peaxIuu

Peakun HYKJIEO(PHIIBHOTO
NPUCOCIMHEHUS W OTUICIUICHUS C
AMHHOKOMITOHEHTaMH  (THIpa3uHOM,
TUPOKCUIIAMUHOM, aMUHAMHU)

Hanummre ypaBHEHMs peakuuu
YKCYCHOTO 17} OEH30ITHOTO
anbAeruaa c METHJIAMUHOM,
AHUJIMHOM, TUAPOKCUIAMUHOM.
Kak nomnyvaercs ypOTpONMH U Kak
OH ITPUMEHSETCS B MEJUILIVHE.

["amodopmHOE pacmiemnieHne

Hamumure cxemy 1omogpopMHOTO
pacierICHHsI areTaabAeTuaa,
arleroHa. OOBICHUTE, KakKoe U3
COCNMHEHWM JacT Homao(popMHYIO
po0y: TUITHIKETOH, METHUJIKETOH.

10.

JlaGoparopHas paboTa

1. JIucponopiimoHupoOBaHNE
dbopmanbaeruaa B BOJHBIX PacTBO-

pax;

2. Okwucnenue ¢opmanbaeruia
pacTBOpOM Ag(NHz3),OH U
Cu(OH).;

3. Ob6pazoBanue 2,4 - AUHUTPO-
benmnruapazona GopmanbIeruia;
4. IlonyyeHue OKCMMa aleTOHa,

5. OTKpbITHE allETOHA MNEPEBOJIOM
ero B Hogpohopm
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3agaum I CAMOKOHTPOJIS.

1. OnummTe MEXaHW3M NPEBPALICHUS] YKCYCHOTO M OCH30HHOTO ajbleruaa
B JWMeETHIaleTadb. KakoBa poib KUCIIOTO KaTalu3aTopa M OTHOILICHHE
areras K TUAPOIH3Y?

2. Ilpu nmeiicTBMU Ha OpraHM3M OOJNBIIMX /103 THUApPa3uHa HAOIIOAAIOTCS
HEepBHBIE paccTpoiicTBa. ONMUIINTE XUMHU3M B3aUMOICHUCTBHSI TUApPA3UHA
(NH2-NH3), ecnm wu3BectHO, 4YTO OH pearupyer ¢ KoepMeHTOM

nupugokcanbpocharom.
3. OnummTe peaknuio AUCIPONOPIMOHUPOBAHHUS JUIsl MeTaHaisd, 4-
METUIIOCH3AIBACTHUIA.
IIpotokoa Ne 9 Hara
Onovim 1

JAucnponopuuoHnpoBanme (popMaibaeruia B BOAHbIX paCTBOPAax.
[Tomectute B mpobupky 2—3 kamm 40% pactBopa dopmanpaeruia.
Hob6aBere 1 kammo 0,2% pactBopa HHAMKATOpa METUIIOBOTO KPacHOTO.
[ToxpacHeHue pacTBOpa yKa3bIBA€T HA KUCIIYIO PEAKIIMIO CPEJIbI.
XuMH3M:

O OH (@)
= - =
H—cZ 4+ H-CH — H;C—-OH + H—CcZ (PH<T7)
N N N
H OH OH
rmgpaTHasi opma
dopmanbgernga
Ha0aronenus:
BbuIBOALI:
Onvim Ne 2

OtHomienne ¢opmanbaernia U ameToHa K OKHCJIEHUI0 IIeJOYHBIMHU
PACTBOPAMHU OKCH/IOB TSKeJIbIX METAJLJIOB.

1. Okucnenue cudpoxcudom cepeopa.

Bo3bmuTte aBe npobupku U B KaxAyr moMmectute mo 1 karte 5% pactBopa
Hutpara cepeopa AgNOs u 10% pactBopa rumpokcuaa Hatpus NaOH. K
nojJlyueHHoMY Oypomy ocaaky no6aBbTe 1o kamisMm 10% BoaHblid pacTBOp
aMMHaKa J0 I[OJIHOTO pPAacTBOPEHUS OCajJKa. 3aTeM B TMEPBYIO MPOOUPKY
npubaBbTe 2 karmau 40% pactBopa dopmanbaeruaa, a BO BTOPYHO — 2 Karjiu
arieTona. B mepBoit mpobupke 00pasyercs 0cagoK Y4EPHOTO MBETA, KOTOPHIN TIPH
OCTOPO’KHOM HArpe€BaHUM MOXKET BBIICIUTHCS HA CTEHKaX MPOOUPKUA B BHUJC
OnecTsero 3epkagpHOro HaneTa. Bo Bropoil mpoOupke oOpa3zoBaHus Ocaaka He
Ha0II01aeTCsl.

36



X¥VMHU3M:
AgNO3 + NaOH ——»  AgOH + NaNOs
2AgOH ————> Agzoi+ H,O

Ag,0 + 4 NHz+ Ho O —> 2 (Ag(NH3),)OH

0 0
H-CZ  + 2(Ag(NHz))OH ———— H-cZ + 2 Agl+ 3 NHj + H,0
N AN
H OH
Hao0aronenus:

BbIBOALI:

2. Okucnenue 2uopoxcudom medu(ll).

[Tomectute B mpobupky no 5 kamnens 10%pacTBopa rugpokcuia HaTpUs U
BojabI, Mo0aBpTe 1 kammo 2% pactBopa cyibdpara memu (1) CuSQ. K
BbInaBireMy ocajaky ruapokcuaa meau () mpubaspre 3 kammum 40% pactBopa
dopmanbaeruaa. [Ipobupky oCTOpOKHO Harpeite n0 KumneHws. B mpoOupke
OCaJlOK TPUOOpETaeT CHayalla >KENThId IIBET, 3aT€M — KpacHBId M, €Clu
npoOupKa YuCTas, HA €€ CTEHKAaX MOXKET BBIACIUTHCS METAUINYECKas MeEIb
("memHOE 3epkano").

XumMu3m:

CuSO4 + 2NaOH ——> Cu(OH)zl + Na,SO,4
CUHUN

o) o)
= =
H-CZ ~ + 2Cu(OH), —— H-cZ + 2 CuOHl + H,O

H \OH XenTbin

2CUOH —> Cu,0l+ H,0

KpacHo-
KOPWUYHEBbIN
O

0
Cu,O + H—Cé S H—C4 + 2 Cu
“H “oH

Hao0aronenus:

BbIBOALI:

37



Onvim Ne 3
Oo6pa3zoBanne 2,4-TUuHUTPO(PeHUITHAPA30HA (POopMAIbAETH/A.

B poOUpKY MTOMECTUTE 5 Kanesib pacTBopa 2,4-
nuautpodenmtruapasuna. Jlooassre 1-2xkanmu 40%pactBopa hopmanpaeruia
710 TIOSIBJICHUS YKEJITOTO OCAIKA.

X¥VMHU3M:
O,N O,N

0
H-CZ + HN-HN NO;, —» "Sc—=nN-HN NO, + H,0
H H

Hao0aronenus:
BbIBOALI:

Onovim Ne 4

I[MonyuyeHune okcumMa aleToHa.

B npoGupky momectute 1 nomaTouky TrUApOXJIOpHAA THIPOKCHUIAMHUHA
H,NOH-HCI, 1 nonaTouky KpuCTaLIM4eCKOro KapOOHaTa HATPHSI U PACTBOPHTE
B 10—25kamsix Boabl. [locie BbineneHrs OCHOBHOM Macchl AMOKCUAA YIriiepoaa
OXJIaJIUTEe MPOOUPKY M J00aBbTE MPH XOPOIIEM IEepeMeIIMBaHuu 15 Kamenb
arietona. CMeCh pa3orpeBaeTcs, U BHINAAAOT O€TbIe KPUCTAILIHI.

XumMusm:

2H,N—OH* HCI + Na,CO3 —— 2H,N—OH + 2 NaCl + H,0 + cozT

HaC_ H3C_
/C=O + HN—OH ——>» /C=N—OH + H,O
H3C H3C
Hao0aronenus:
BbIBOALI:
Onvim Ne 5

OTKpbITHE alleTOHA NIEPEBOIOM €ero B iogodopmM.
B mpobupky momectute 1 kammio pactBopa iona B Hoauae Kanusg M
npubaBpTe TOUTH N0 oOecrBeunBaHus 1Mo KarmwisiMm 10% pacTBop TUIpOKCHAA
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HaTtpus. K obecuBeuennomy pactBopy nobasbte 1 kariro anetona. [lpu cnabom
HArpeBaHWU BBINAJACT HKEJITOBATO-OCNBI OCAJOK C XapaKTEePHBIM 3alaxoM
ionoopma. DTta peakius HCHONB3YETCS B KIMHUYECKHX JIAOOpaTopusix Hu
UMeeT NPaKTUYeCKOe 3HaUeHue I JUarHOCTHUKU CaxapHOoro AuadeTa.

XMMHU3M:
ch—cﬁ*—CH3 +31,+3NaOH — H;C—C—Cl; + 3 Nal + 3H,0

O O

HsC—C—Cl; + NaOH ————» CHI3¢ + CH3COONa

O
Haoaronenus:
BbIBOALI:
Jlutepatypa niis caMONOATOTOBKH:
1. Twoxkaskuna H.A., baykoB IO.M. buoopranmyeckas xumus. — M.:

Memuuunna, 1985.-c. 188-203.

2. 3imenkoBcbkuit b.C., Mysuuenko B.A., bioopraniuyna ximis.- K.. Bun.
“Ksapt”, 2009.

3. AprembeB H.H., beno6opoaos B.JI. u ap. PykoBoacTBo k 1abopaTopHbIM
3aHITHSAM TI0 OpraHnYecKkor xumuu. —M.: Meaumuna, 1985. —.92-108.

4. T'y6cwkuii 0.1., bioopraniuna ximist. — Binauns: Hosa kaura, 2005¢.114-
126
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3AHSATHE 10

Tema: IlpakTHyecKkue HABBIKH W pellleHHe CUTYAllMOHHBIX 32/1a4 MO0
Teme «BbHOJIOrnYecKu BasKHbIe peakuu 0KCOCOeTMHEH Ui

MoTuBauus TeMbl: AJIbJETUIHBIN U KETOHHBIN KapOOHUIIBI COIEPIKATCS
B MHOTOYHCIIEHHBIX OHOJIOTHYECKU BaXKHBIX COEAMHEHHSX PACTUTEIBHOTO U
KUBOTHOTO TIPOMCXOXJICHUS (BUTAMHHBI, TOPMOHBI, KOPTHUKOCTEPOUJIHI,
CepIeYHbIe TIMKO3M/IbI, YIIIEBOABI U JIp.). BricoKkas peakiyoHHasi ClioCOOHOCTh
OKCOCOEIMHEHUH MIUPOKO UCIOIB3YETCS] B TOHKOM OpPraHU4YE€CKOM CHUHTE3€ IS
nonyuyeHus:  3PQPEeKTUBHbIX  (apMalleBTUUECKHX  MpernapatoB.  3HaHUE
OCOOCHHOCTEH HSJIEKTPOHHOTO CTPOCHHMSI M XUMHUHU QJIbJETHI0B M KETOHOB
SBJIIETCS. OCHOBOM JJISi OCMBICJICHHOTO TOHUMAHUS U YCBOCHUSI OMOXUMUYECKUX
IPOIIECCOB, BOMPOCOB (HhapMaKOKMHETHKH, MPOTHO3UPOBAHUS COBMECTHMOCTH
JIeKapCTBEHHBIX CPEJCTB.

Heab: ChopmupoBaTh 3HaHHS 00 OCHOBHBIX XUMHUYECKUX MPEBPALICHUAX
OKCOCOEJIMHEHUH, UMEIOIUX BaKHOE 3HAYeHHE B OMOJIOTMYECKUX CHUCTEMax, U
yMEHUE NPOBOIUTH KAUECTBEHHbIE PEAKIUM Ha OTIEJIbHBIC IPEICTaBUTEIH
aNbJETUI0B U KETOHOB.

BOHpOCl:I JJISI CAMOCTOSITE/ILHOM MOATOTOBKH CTYACHTOB

No YyebHOE 3a1aHHEe Konkperuzanus neaun
1. Homenknarypa anbaeruios u Hanummre dbopmy bl
KETOHOB dbopmanbaeruaa, YKCYCHOTO
aJIbJeTH/IA, OeH3aIbIernaa,
aleToHa, JTUATUIIKETOHA,

METHI()EHUITIKETOHA.

2. | CTpoeHue u xuMH4ueckasi akTUBHOCTh | JlaliTe  OOBsiCHEHME  M3MEHEHHUS
OKCOTPYIIIHI B AJIbJIETUAX U KETOHAX | pEAKIHMOHHON CIIOCOOHOCTH
OKCOTPYIIbI BO B3aMMOCBA3U  C
AIEKTPOHHBIMU "

IPOCTPAHCTBEHHBIMU  (hakTOpaMu
CTPYKTYphl B psdy. OJTaHalb —
XJIOp3TaHallb;  (QOopManblerus —
YKCYCHBIW aJIbeTU]] — all€TOH.

3. | Croco6sl mosyuenus anpaerunoB | [lpusect  cmocoObl  cuHTE3a:
KETOHOB JTaHaNsl  OKUCJICHHEM  CIHPTAa,
ruapaTalyei ameTuseHa; aneToHa
OKHCIICHUEM  COOTBETCTBYIOILEIO

CIupTa, rujpaTaluedl  MeTUII-
aleTUJIeHa, KYMOJIbHBIM CIIOCOOOM.
4. | Peakiuu OKUCIIEHUS Hanumwure CXEMBI peakun

OKHCJICHHA IIpOoIIaHallsli OKCHIAOM
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cepeOpa B  BOJHOM  pacTBOpe
ammuaka (peakius "cepeOpsHHOTO
3epkana’) W THUIPOKCHIOM MEId
(I1). HazoBuTE NpOAYKTHI pEAKIIHH.

Peakums HykJeoduibHoro | Hanummre CXEMBI peaKIuu:

npucoeauaeHus (An) . Mexann3m Ay | BOCCTaHOBIICHHM YKCYCHOTO
abJIeTUIA ATFOMOTHIPUAOM JIUTHUS
(LiIAIH 4); MOJTydeHUE
noJyaneTanen ponaHais c
STUJIOBBHIM u METHUIIOBBIM
CIIUpTaMH, MIPUCOCTNHEHUE
cunmibHOi  kucnotel (HCN) B
HIEJIOYHOW  cpefe K  alleTOoHY,
OCH3aJIbJICTUTY .

Peakimu anp101pHOTO Hanummre cXemy peakuuu

IIPUCOCANHEHUS aJIbJ0JIBHOTO IIPUCOCIUHEHHUS U1
YKCYCHOTO anpaeruga. Onummure
MEXaHH3M.

Peakunu nucnponopumonuposBanus | Hanmmmre cxemy peakuuu

JTUCTIPOTIOPITUOHUPOBAHHS
dbopmanbernaa, OeH3aIbaeruaa.

Peakuu HYKJI€OPUIBHOTO
NPUCOCIUHEHUS U OTUICIUICHUS C
AMHUHOKOMITOHEHTaMHu  (THJIpa3HHOM,
THIPOKCUIIAMUHOM, aMHHAMH )

Hanummre ypaBHEHMsT peakuuu
YKCYCHOTO U OEeH30iTHOTO
anbAeruaa c METHJIAMUHOM,

aHWIMHOM, ruApokcuiaMuaoM. Kak
nosydaercst yporponun? Kakoe on
UMeeT MPUMEHEHUE B MEJTUIIMHE.

l"anodopmHOE pacmiemienre

Hamumure cxemy #omohopMHOTO
pacierICHHsI areTaabAeTuaa,
arieroHa. OOBSICHUTE, KaKoe U3
COCIMHEHUM MacT WOoa0(OPMHYIO
po0y: TUITHIKETOH, METHUJIKETOH.

Jluteparypa 11 CaMONOATOTOBKHU:

I'y6epkuii FO.I., - bioopraniuna ximis. — Binauns: HoBa kuura, 2005.
c.114-126.

3imenkoBcekuit b.C., Mysuuenko B.A., bioopraniuna ximis.- K.. Bugm.
“Ksapt”, 2009.

AptempeBa H.H., beno6opomo B.JI. u ap. - PykoBoactBo K
71a060paTOPHBIM 3aHATUAM MO OMOOpraHUYECKON xuMuu.- M. MeauiuHa,
1985.¢.92-108.

TiokaBkuna H.A., baykoB IO.M. - buooprannyeckas xumus
Memunmna, 1991.¢.188-203

- M.:
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3anarue 11
Tema: KapooHoBbIe KHCIOTHI M UX (PYHKUMOHAJIbHBIE TPOU3BOIHbBIE

MotuBanusi_Tembl: Bbicokas peakimoHHasi COCOOHOCTb KapOOHOBBIX
KHCIIOT, WX (YHKIMOHAJIBHBIX MPOU3BOAHBIX IIMPOKO MCIOJB3YETCSd B
OpPraHUYeCKOM  CHHTE3€, MPOMBIIIEHHOCTH  JIEKAPCTBEHHBIX  CPEACTB.
KapOoHOBBIE KHCIOTHI UTPAOT WMCKIIOYUTEIHFHO BAXKHYIO POJIh B OOMEHHBIX
NpoOIECCaX  PACTUTENBHBIX M JKMBOTHBIX  OpPraHU3MOB. Bynyun
MPOMEKYTOUYHBIMA COEAUHEHUSIMU, B XOJE OKHUCJIEHUS YTIJIEBOJIOB, KUPOB,
O€NKOB, OHM yYacTBYIOT B OMOCHMHTE3€ aMHHOKHCIIOT, CTEPOUIOB, AJIKAJIIONIOB,
CAIllOHMHOB U T.II.

[Hean: CdopmupoBaTh 3HAHUS 3aKOHOMEPHOCTEH M OCOOEHHOCTEH B
XUMUYECKOM TIOBEJICHUM KapOOHOBBIX KHUCIOT M HUX (PYHKIHUOHATBHBIX
MIPOU3BOIHBIX, JIEKAIIMX B OCHOBE MpOIEcce MeTaboIu3Ma.

Bonpocsl 1j1 caMOCTOATEIbHOM NOATOTOBKH

No YyebHOE 3a1aHHEe Konkperuszanus 3ajanust
1. | Kimaccuduxanus CucremaTuszupyiite OCHOBHBIE npaBuia
HOMEHKJIaTypa KOHCTPYUPOBAHUSI HAa3BaHUM KapOOHOBBIX KHUCIIOT

KapOOHOBBIX KHUCIIOT no 3amectureabHomMy Meroay (cucrema IUPAC).
Hanummre cTpykTypHBIE (DOPMYINBI CIEAYIONIINX
COEIMHEHMI: MypaBbUHAas, YKCYCHAasl, IpONaHoBasi,
HIaBesieBas, MaJjoOHOBas, sHTapHas, oO-¢TaneBas,
aKpwJIOBasi, CTEAPUHOBAsA, OJEHHOBAs KHUCJIOTHI.
[IpoBenuTe NX KIaccHUKaIUIO.

[lepeuniciiute OCHOBHBIC CIOCOOBI TOTYYEHUS
2. | CnocoObl mostyyeHus: | KapOOHOBBIX ~ KUCJHOT.  Hanummmre — cxemsl
KapOOHOBBIX KUCJIOT NOJIyYeHUs: OEH30MHOM KHUCIOTHI OKHCICHUEM
COOTBETCTBYIOILIETO  YIJIEBOJOPO/IA; IIABENIEBOM

KHCJIOTBI OKHCIJICHHUEM COOTBETCTBYIOILIETO

anbAETUaA.
IIpuBenutre osnektponHoe crpoenne -COOH
3. | DnmekTpoHHOE rpynmnel ¥ KapOokcuinaT-anwoHa. [lokaxkwure
CTpOEHUE BIIUSIHUE AIIEKTPOHOJOHOPHBIX U
KapOOKCHIIbHOM 3JIEKTPOHOAKIICIITOPHBIX 3aMECTUTENEN B
TPYIIIbI U paaukase Ha HM3MEHEHHE KHCIOTHOCTH Ha

kapOokcunat-aarona | mpumepe: HCOOH u CH3COOH u CI-CH>COOH;
CH;COOH wu HOOC-COOH; CH3COOH wu

CsHsCOOH.
4. | dyHKIIMOHATLHBIN Hamumure cxembl MOMydeHHS: COJIEM YKCYCHOM,
anaiim3 COOH- CTEapUHOBOM  KHCIIOT;  CJOXHBIX  3(UpOB,
IPYIIIbI XJIOPAHTUAPUIOB, AHTUIPUIOB YKCYCHOH,
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OCH30MHON KUCJIOT, aMH1a YKCYCHOM KHUCIIOTHI.

MexaHu3m peakuuu

OnummTe MEXaHU3M peaklud HYKJIeO(DUIbHOTO

HYKJIEO(UITBHOTO 3aMEIIEHUs] Ha NMPUMEpE peakluy dTepUpUKauu

zamereHus1(Sy) ATUJIOBOI'O CIUPTA M YKCYCHOM KHCIIOTOM; a Tak
K€ IIEJIOYHOI0 THAPOJIN3a ITUIIALIETATA.

Peakums Hamummre — peakuuioo  1eKapOOKCHIMPOBAHUS

JEeKapOOKCUIMPOBAHNUS | IABEJIEBON, OCH30MHOM KHUCIIOT.

Peakuus Omnpenenure |-, M- sddexrst COOH- rpymmsl.

raJIOr€HUPOBAHMUS Hanummre peaknuio XJIOpUpOBaHUs IPONUOHOBOM

KHCIJIOT KHCJIOTBI XJIOPOM, TUAPOXJIOPUPOBAHUS
IIPOIIEHOBOM KHCJIOTBI. OOBbsicHUTE

JI€3aKTUBUPYIOIIEE, M- OPHEHTHPYIOIIEE BIIUSHHE
COOH- rpynnsl B peakiusax (Sg) s OeH3oiHON
KHCJIOTHI.

XUMHYECKUE CBOMCTBA
CTPOCHUE JIUMUIOB

Hanummre PEaKIIHIo THPOJIATUIECKOTO
pacIIerieHus B MEIOYHONW Cpeae TUMaIbMUTONII-
CTCapOWITIIMIIEpHHA. HamummTe CTpyKTypHBIC
dopmyiel GpocharuauikoraMuHOB (KepaJIuHbI) U
dochaTriixoaMHOB  (JISMUTHHBI),  COJEPIKAIIUX
OCTaTKM OJIEMHOBOM M CTEapUHOBOM KHUCIIOT.
Kakue mpoaykTel peakiuu — oOpasyercs B
pe3yJbTaTe uX THAPOIN3a?

JlaGopatopHas padota

1. OTKpBITHE YKCYCHON KHCJIOTHI

2. O0pa3oBaHUE€ HEPACTBOPUMBIX KaJIbIIUEBBIX
COJIEN BBICIIMX KUPHBIX KUCJIOT

3. OTKphITHE IIIaBEJIEBOM  KHUCIOTHI B
KaJIbIIUEBOM COJIU

4. IlonyyeHue sTuamerara

BHUAC

3agaum I CAMOKOHTPOJIS.

1. Cunre3upyiite ATHIOBBIA 3PUP YKCYCHOM KHCIOTBI, HCIONB3YsS B
KAaueCTBE MCXOJHOIO COEIMHEHHUS MAJIOHOBYIO KHUCIOTY. C MOITYyYEHHBIM
ATUJIALIETATOM OCYIIECTBUTE PEAKLIMH TUAPOJIN3a U aMMOHOJIU3A.

2. OIMBKOBOE MAaCIO HUCHOJB3YETCsS Ul IPUTOTOBIEHHS MHBEKIHMOHHBIX
pactBopoB. B ero cocraB Bxoasr onennoBas (80%) u nunoneBas (7%)
KACIOThI. Mcxonsd W3 XHUMHUYECKOTO CTPOEHHUS, OOBACHUTE NPUUUHY
KHJIKOW KOHCHCTEHIIMU oJmBKoBOro Macina (r.r. — 6 C). B pesynbrare,
KAKOr0 XMMHUYECKOIO NPEBPALIEHUS MOKET U3MEHHMTHCS KOHCHCTEHIIMS

3TOro Macia?

3. Toctpoiite Gopmyy monekynsl pochomunuaa Ha ocHOBe (pocharumaHon

KHCJIOTHI,

po3TepU(UITMPOBAHHON KOJIAMUHOM  (2-aMHHOATaHOJIOM).

HazoBute »TOT (Qocdonunua U oxapakTepuU3yHTe €ro OTHOUIEHUE K

TUAPOJIU3Y.
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IIporoxos Ne 11 Jara

Onovim Ne 1
OTKpbITHE YKCYCHOH KHCJIOTHI.

B 1npobupky mnomecture mno 3 Kalld YKCYCHOM KHCJIOTBI W BOJBIL.
WcneiTaiiTe peaknuio pactBopa Ha jJakmyc. K pactBopy npubdaBbre 2—3 Karm
10% pactBOopa TruIpoKCcHIa HATpUs OO MOJHOW HEWTpalM3alluyd YKCYCHOM
kucioTsl. [locne storo nob6asere 2—3karum 1% pactBopa xmopuna xenesa (1)
FeCk. TlosBisercss »ento-KpacHoe okpammBanue arerara xene3a (llI).
[Tomorpeiite pacTBOp A0 KUINEHUS, BBLACISAETCS KpacHO-OyphIii 0cagok
HEPAaCTBOPUMOTIO B BOJE THAPOKCHUAA AMAalleTaTa kene3a. PacTBop Haa ocagkom
CTaHOBUTCS OECIIBETHBIM.

XHUMHU3M:
P A
HsC—C =——= HyC—C + H* (pH<7)
\ AN
OH
O
V /y
HiC—C  +NaOH ——— HC—C  +H0
OH ONa
//O
8H,C—C  +3FeCly+2H,0 ———> [Feg(OH)Z(CH3COO)6] + 2CH3COOH
ONa
Fes(OH)3(CHsCO0)] ——— 3 Fe(CH3COO)20Hl
Hao0aronenus:
BbiBOALI:
Onvim Ne 2

OOpa3oBaHne HEPACTBOPUMBIX KAJbIHEBBIX COJIeil BHICHINX KUPHBIX
KHCJIOT.

B npoOupky momectuTe 5 Kamenb pacTBOpa MblIa U J100aBbTe 1 Karuito
pactBopa xjopuaa kameiiuss CaCh. BsOonraiiTe copepkumoe IMTPOOHUPKH.
[TosiBisteTcst Oenblid 0caIoK.

XUMU3M:
2 C19H39-COONa (ClgHgg-COO)an
n 2 C17H35-COONa +n CaC|2 —_— n (C17H35-COO)2Ca +n 2 NaCl
2 C5Ha1-COONa (C15H=;-CO0),Ca
HaTpueBble Mblna KanbuuMeBble Mbina
Ha6awnenus:
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BbIBOALI:

Onvim Ne 3

OTkpbITHE LIABEJIEBO KUCJIOTHI B BHAE KAJbLHEBON COJIMN.

B mpoOupky momectute JIONaTOYKy HATPUEBOW COJU IIABEJIEBOM KHCIOTHI
u npubaBbTe 4—5Kamenb BOABI A0 MOJHOTO pacTBOpeHus. [Iumerkoir BO3bMUTE
1 ka0 pacTBOpa W HaHECHUTE Ha TpenMeTHoe cTekio. /loGaBpTe Kk Hel 1
KarIro pacTtBopa xjopuaa KaJIbITHS. [Ipoucxoaut o0pa3oBaHue
KpUCTaJUIMYeCKoro ocaaka. C KpuCTaUlaMH oOKcajaTa KaJblHUs MOXHO
BCTPETUTHCS TMPU KIMHUYECKOM HccienoBaHun Moud. OHU uMerT Gopmy
MOYTOBBIX KOHBEPTOB M XOPOIIO BUAHBI IO MUKPOCKOIIOM.

XUMMH3M:
o) o)
cZ cZ
ONa O\
+ CaCly, —— > ,LCa| + 2NaCl
C/ONa /O
o o
Hao0aonenus:
BbuIBOALI:
Onovim Ne 4

IHonyyeHnue 3TH/IaLIeTATA.

B cyxywo mnpobupky momecTuTe MOpPOIIOK OE3BOJHOTO arerata HaTpHs
(BbICOTOH OKOJIO 2 MM) WM 3 Kalld 3TWIOBOro crupTa. J[o0aBpTe 2 Karuu
KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI (dobasienue nposooums 6 6bIMsiCHOM
wKaghy!) M OCTOPOXKHO HarpeiiTe HaJl IUIAMCHEM TOPEIKH (0cmoposcHo!
pacmeop modxcem evinaechymuca'). Uepe3s HECKONBKO CEKYHJ| TMOSBISICTCS
OPUSATHBIN  3amax JTWiamerara. Peakius WCMONB3YeTCS I OTKPBITUS
ATHJIOBOTO CITUPTA.
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X¥VMHU3M:

/ /
2 H3C_C\ + H2804 _— 2 H3C_C\ + Nast4

ONa  "oH4 OH
Vi H,SO, //O
H3C_C\ + HO—CyHs —xong, > HsC—C + H,0
OH O_C2H5
Hao0aronenus:
BbIBOALI:
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3AHSATHE 12

Tema: I'eTrepodyHKIIMOHAIBHBIE KAPOOHOBBIE KHCJIOTHI.
(l-,ﬁ-,’Y— I'napoxcu-, aMHHO- H OKCOKHCJIOTHI.

MoTuBanusi_TeMbl: AMUHOKHCJIOTBI, OKCH-, AMHUHO- U OKCOKHCIIOTHI
SBJISIIOTCSL  CTPYKTYPHBIMH ~ KOMITOHEHTAaMHM  YPE3BBIYaWHO  BaXKHBIX IS
KHU3HEICATCIILHOCTH JKMBBIX OHOJIOTHMUECKUX cucTeM (OelIKM, HYKJICHHOBBIC
KHCJIOTHI, JInuabl U T.g0). K TomMy e, MHOrue reTepodyHKIMOHAIbHbIC
OpPraHUYECKHE COCIUHCHHS M WX TPOHM3BOJHBIC MPUMEHSIOTCS B MEAMIIMHCKOM
NPaKTHKE KaK JICKAPCTBCHHBIE IMpernapaThl (aleTHIIXOJIMHA XJIOPHI, TUMEIPOI,
JaKTaT KaJIbIINsA)

[Heab: CdopMupoBaTh 3HAHHA [0 CTEPECOXUMHUH M PEAKUUOHHOU
CIIOCOOHOCTM C Yy4Y€TOM B3aUMHOIO BIUSHUSA (YHKIUOHAJIBHBIX TPYII
AMUHOCIIUPTOB, AMMHO-, OKCHU- U OKCOKHCIJIOT KAaK OCHOBY OMOXMMMUYECKHX
IPOLECCOB M BbIPAOOTaThb YMEHHUE BBINOJHATH M HMHTEPIPETUPOBATH HUX
Ka4EeCTBEHHBIC PEAKIUU.

Bonpocsl Aj151 caMOCTOSATEIbHOM MOATOTOBKH

YuyeOHOe 3a/1aHHe KonkpeTusanus 3a1aHus

1. | Homenknatypa, cTpykrypa u | Hanummre — cTpykTypHBIe  (DOpMYIIBI
HU30MEPHS aMHHO- , THIPOKCH- | | CIICAYIONIMX COCAMHEHUH: MOJIOYHOM,
OKCOKHCJIOT s1I0JIOYHO, JINMOHHOMH,
TUPOBUHOTPATHOM, alleTOYKCYyHOM,3-
OKCH(aMHHO-)MAaCJISTHOM KHCJIOT.

2. | IlpoctpanctBeHHOEe  cTpoeHue | ONUIIMTE  MPU3HAKK  XHUPAJbHOCTH

reTepoyHKIIMOHATBHBIX MOJIEKYJl W JaiiTe  ompejaelieHue
KHUCIIOT HPHAHTUOMEPOB Ha TMpPUMEPE O-aMUHO-
MPOMUOHOBOM, O-OKCUMACIISTHOM KHUCIOT.
Ykaxure NPUHAJIEKHOCTD ITUX

COEIMHEHUH K CTEPEOXUMUYECKUM PsiiaM
(D, L- crepeoxumuueckue psabl). Jlante
ONpENEICHUE MOHATUIO ' paleMartsl .
Hanummre npoekunoHHble (OPMYIIBI
JTUACTEPEOMEPOB  BUHHOW,  SOJIOYHOM

KHCJIOT.
3. | Cnenuduyeckue cBoMcTBa | Hamumure peakiyu, npoTeKaroluye Mnpu
reTepoyHKIIMOHATBHBIX HarpeBaHUH 0-OKCH (amuHO)

Kucior (OTHOIIEHHWE O-, -, Y- | MpormaHoBoM, B-okcu (aMHUHO) OyTaHOBOM,
OKCH- ¥  aMHHOKHCJIOT K | y-OKcH(aMHUHO) OYyTaHOBOW KHCIIOT.
HarpeBaHuIo )

4. | XuMudeckue cBoiicTBa | Hanummure peakuuu KUCJIOTHOTO
reTepoyHKIIMOHABHBIX TUJIPOJIN3A JAKTOHA Y-OKCHUBAJIEPUAHOBOMN
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KHCJIOT U UX ITPOU3BOJIHBIX.

KHUCJIOTBI. Hanwummre peakuuu
B3aUMO/JICMCTBUS B-oxcumnpomnaHoBoit
KHCJIOTHI, 0-aMUHOYKCYCHOMU, Y-
OKCUMAcCJEeHOM, [-OKCHMACISIHOW, -
OKCHUBAJIEPUAHOBOH, [B- aMHUHOMACIISTHOM
KHCJIIOT CO CIEOYIIINMU pearceHTaMu:
KOH, GCHsOH, CH:-COCI. Hanumure
MPOIYKTHI, KOTOpBbIE 00pasyroTcs mpu
HArpe€BaHWM MOJIOYHOM W JIMMOHHOWU
KHUCJIOT C KOHIIEHTPUPOBAHHOM CEPHOU
KUCJIOTOM. JlauTe Ha3BaHUs NPOLYKTaM
pEeaKInil.

HOHy‘{CHI/IC 141 XHUMHYECKHUC
CBOIiCTBAa OMOTEHHBIX AMUHOB

Hamummre  cTpykTypHbie  (DOpMYyIibI
CIIEYIOIINX OMOT€HHBIX aMUHOB.
KOJIJAMUHA, XOJIMHA, HOpaJpeHalivHAa,
agpeHanuHa. JlaiiTe Ha3BaHUE OTUM
coenuHenusM 110 cucreme |UPAC.
[IpuBenuTe CxeMbl pPEaKUUN MOJTYYECHUS
aMuHOCTIUPTOB. Hanummre peakuun:

a) METUJIMPOBAHUS  KOJAMHHA U
HOPaJpEHAIINHA,

0) aneTHIMPOBAHUS XOJINHA;

B) KHUCJIOTHO THIPOJIN32a alleTHIIXOJINHA,
r) o0pa3oBaHUS COJSTHOKHCIIBIX COJICH
HOpaJpEHAIMHA U aJ[PCHAINHA.

Tayromepust OKCOKUCIOT

Jlante OIpELICIICHUE MOHSITHUIO
"TayroMmepus’. Hanumure TayTOMepHbIE
dbopmMBI  arleToykcycHoro  sdupa U
[IaBEJIEBOYKCYCHOM KHUCIOTHI. JloKkaxkute
XUMUYECKUM TIyTeM Halu4he JBYX
TAyTOMEPHBIX (OpPM  alETOYKCYCHOTO

supa.

JlabopatopHas pabota

1./loka3aTennCcTBO HaJINYHUS JIBYX
KapOOKCWJIBHBIX TPyNn B BHHHOU
KHCJIOTE

2.JlokazaTenbCTBO HaJTWYUS
TUJAPOKCWIBHBIX ~ Ipynn B BUHHOWU
KHCJIOTE

3 PaznoxeHnne TMMOHHOM KHUCIIOTHI

4 KeToHHOE paciienieHue
aleToyKcycHoro sdupa
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3agaum I CAMOKOHTPOJIS.

1. [Ilpumensiemass B MEIMLUMUHE MOJIOYHAs  KHUCJIOTAa  BBITyCKaeTCA
npomMbinuieHHOCTEI0 B Bujge 40% Boanoro pactBopa. Ilouemy
HelEeJIeco00pa3Ho JanbHENIIee CTyIIeHHEe PACTBOPOB MyTEM YIIapUBaHUS
MIpU HarpeBaHUU ?

2.  Hamummre gopmymnbl Bcex BO3MOXKHBIX MPOIYKTOB, 00Pa3yIOMIMXCS MPH
HarpeBaHUU CMECH 0-aMHUHOITPOITMOHOBOM M 0-aMUHOYKCYCHOM KHCIIOT.
3. OnH ®3 CTEpEeOM30MEpOB  2-aMUHO-3-METHJITICHTAHOBOW  KHUCJIOTHI

BXOOUT B cocTtaB OenkoB. Hamummre Qopmynasl BceX BO3MOXKHBIX
CTEPEOU30MEPOB TAaHHOU KUCJIOTHI U HA30BUTE HX.

ITpoTokon Ne 12 JlaTta

Onvim Nel

Jdoka3zaTebCTBO HAJMYMSA JIBYX KapOOKCHJIBLHBIX IPpynn B BHHHOM
KHCJIOTe.

B npo6upky nomecture 1 kamato 15%pacTtBopa BUHHOM KUCIOTHI, 2 Karlik
5% pacTBOpa ruApoKcHMIa Kanmusg W BCTpsxHuTe. [locTenmeHHO HauWHaAET
BBIICIATHCS O€NBbI  KPUCTALITUYSCKANA OCAaJ0K MalloOpacTBOPUMON B BOJE
KHCJION KaJMeBOW COJIM BUHHOW KUCIOTHI (ruaporaprpar kamus). Eciu ocamgok
HE BBIMNAJAET, OXJIAUTE MPOOUPKY MO CTPyel BOJBI M MOTPUTE BHYTPEHHIOIO
CTEHKY MNpPOOMpPKH CTEKISHHOW mnanoukoi. J[oO6aBbTe B mpobOupky emie 4-5
Kalrenab pacTBopa TUApPOKcuaa Kamus. Kpucrammmdeckuil ocagok MOCTENEHHO
pacTBOpsieTCsl, Tak KakK oOpa3yeTcsi XOpOIIO pacTBOpHMMas B BOJE CpPEIHSsA
KaJueBas COJIb BHUHOM KHCIOTHI (TapTpar kamus). PacTBop TapTparta Kamwus
COXpaHUTE JJIS CIAEAYIOIIErO OMbITA.

XHUMHU3M:
- A . P . P
| " TOK ~oK
HT—OH H<|?—OH HC—OH
+ KOH = + KOH -
H(|3—OH HO ch-oH HO ch-oH
O O O
Cf Cf y cf
OH OH OK
rmgpoTapTpar Kanus TapTpaT kanus
(nonoxo pactsopum B H,0) (xopowo pactsopum B H,0)
Haoaronenus:
BbIBOALI:
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Onvim No 2

Jloka3zaTe1bCTBO HAJINYMS THAPOKCWIBHBIX IPYNII B BUHHOM KHCJIOTeE.

B nBe mpobupku nmomectute mo 2 kariu 2% pactBopa cynbdara meau (I1)
CuSQ u 10%pactBopa ruapokcuaa Hatpuss NaOH.Brimagaet romay0oii ocanok
rugpokcuaa Meau () Cu(OH). B nepByro mnpoOupky m00aBbTe pacTBOP
TapTpaTa Kajus, MOJYYEHHbIM B mpeabiaymieM ombite. OcaJok THAPOKCHAA
meau (II) pacTBopsiercst ¢ oOpazoBaHMEM CHHETO pacTBOpa. JKHIKOCTH B 00enx
npobupkax Harpeiite no kumneHus. B mepBoil mpoOupke MBET >KUAKOCTH HE
U3MEHSETCs, BO BTOPOI — roy0oit ocagok runpokcuaa mean (II) mpespamaercs
B okcun Meau (1) wepHoro nsera. OOpa3oBaBIIHiics B IEPBON MPOOUPKE CUHHIA
pacTBOp HOCHUT Ha3BaHUE peakTHBa DenrHra U MPUMEHSeTCs A1 0OHApYKEHUS
TJIFOKO3bI B MOYE.

XUMM3M.
CuSO, + 2NaOH ——» Cu(OH)2l+NaZSO4
) P ) P o>c
| oK |\OK KO |
HC—OH HC—0 H\o—CH
2 | + CulOH), —> | >Cu< |  +2h,0
HC—OH HC—O\H O—CH
lfo lfo O;i
OK B nepBsom npobupke OK KO
Cu(OH), ——> CuO + H,0
BO BTOPOW Npobupke
Haoaronenus:
BbIBOALI:
Onovim Ne 3

Pa3znoxkenune IMMOHHOM KUCJIOTHI.

B cyxyio mpoOupky, CHaOXEHHYIO Ta300TBOJAHOW TPYOKOH, MOMECTUTE
JIOTIATOYKY JIMMOHHOW KucioThl W 10 Kamenb KOHIIEHTPUPOBAHHOW CEpPHOM
KHCIIOTHI, Harpeite. KoHer ra300TBOMHON TPYOKH OIyCTUTE B TIEPBYIO
poOUPKY ¢ S KarIsiMu pacTBOpa TUAPOKCHAA Oapusi. MOCIE TOro, KaKk pacTBOP
MOMYTHEET, TIEPEHECUTE Ta300TBOJHYI0 TPYOKYy BO BTOPYIO MPOOHPKY,
coepXaIniyro2 Karjli pacTBOpa #Wojaa B HomWae Kauwsi, NPEIBapUTEIHLHO
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obeciBe4eHHOTO J00aBIeHneM HecKoabkux Karenb 10% pacTBopa rumpokcuaa
HaTpus. Bo BTopoii mpobupke BhITiagaeT 01eaHO-KeNThIN ocafok Homgodopma.
XuMH3M:

H,C——COOH H,C——COOH <|:H3
t t
HO—C—COOH ——=——> C—0 ————— ;> C=—O
- HCOOH | -2 coz+ |
H,C——COOH H,C——COOH CHj
aueToHaukap6oHoBasi aLeToH

Kncnorta

CO, + Ba(OH), —_— BaCO3¢ + H,0

+3 |,; +3 NaO + NaOH

HaC—C— B3l 3 NaOH, -y c—c—cly —tNaOH

3 ﬁ CHs “3Nai-3 H,0 ° ﬁ Cls —CH,cooNa CH'3¢
o) 0

Hao0aronenus:

BbIBOALI:

Onvim Ne 4

KeToHHO€ paciienieHue aieToyKcycHoro 3¢upa.

B mpobupky ¢ ra300TBOAHOM TpyOKOH MOMECTUTE O Karelb
areroykcycHoro s¢upa u 5 kanenbp 10% pactBopa cepHO KUCIOTHI, HArpEUTeE.
Koner ra300TBOIHON TpyOKH OIyCTHTE B TEPBYIO MPOOUPKY € S KamisMu
pacTBopa ruApoKcuaa 6apusi, ocie TOro Kak pacTBOp MOMYTHEET, IEPEHECHUTE
ra300TBOJIHYIO TPYOKY BO BTOPYIO MPOOHPKY, COAEpIKaIIy02 KAl pacTBopa
foma B Hommme Kaimus, TPEIBAPUTEIHLHO OOECIBEYCHHOTO T00aBJICHHEM
Heckonbkux Kamnenb 10% pactBopa ruapokcuaa HaTpus. Bo BTopoi mpobupke
BBITIAZAeT OJIEAHO-KENTHIA 0CaIOK HomodopMma.

XHUMHU3M:.
H3C—C—CH,—COOC,Hs H,S04 HsC—C—CH; + COZT+ C,HsOH
Il 10% p-p I
o) o)
CO, + Ba(OH), _— BaCO?,l + H,O0
+3 1,; +3 NaO + NaOH ¢
HiC—C—CH, o2it3NaOH, o ) —£NaOH _,
3 I 3 .3Nal;-3H,0 ° I 3 - CH3COONa 3
o) o)
Haoaronenus:
BbIBOALI:
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Jluteparypa 11 CaMONOATOTOBKHU:

I'y6cebkuii FO.1., - bioopraniuna ximisi. — Binnums: Hoa kuaura, 2005¢
153-171

3imenkoBcekuit b.C., Mysuuenko B.A., bioopraniuna ximis.- K.. Bugm.
“Ksapt”, 20009.

AptembeBa H.H., beno6opomo B.JI. u ap. - PykoBoactBo K
71a00paTOPHBIM 3aHATUAM 1O OMOOpPraHUYECKON xuMuu.- M. MeauiuHa,
1985.c. 138-139.

TiokaBkuna H.A., baykoB IO.M. - buooprannyeckas xumus .- M.:
Memunmna, 1991.¢.230-263



3auarue 13

Tema: IlpakTuyeckue HABBIKH M pellieHHEe CUTYaMOHHBIX 337a4 MO
TeMme: " KapOoHOBbBIe U reTepoPyHKIMOHAJIbHbIE KAPOOHOBBIE KHCJIOTHI .

MoTuBanus TEMBI. ['eTepodyHKIIMOHATIEHBIE OpraHuyeckue
COCIMHEHMS YYacTBYKOT B pAa3JIMYHOIO pPOJA TKAHEBBIX, LUTO30JIbHBIX MU
TEHETUYECKUX TIPOLECCax, OKa3blBas BBIPAKEHHOE BIUSHUE HA JKU3HEHHO
BaXHbIE (QYHKIMM OpraHu3MoB. MHOrume W3 COEIMHEHUH JaHHOrO Kjacca
SBIIIIOTCA CWJIBHBIMU  OMOpEryisiTopamMu  (pU3HOJOTUYECKMX IHPOLECCOB U
BaYXHBIMHU JIEKAPCbBEHHBIMU NpenapataMu. JIunuapl SBISIOTCS HEOOXOAUMBIMU
CTPYKTYPHBIMH KOMIIOHEHTAMH KJIETOUHBIX MEMOpaH.

[leab: 3akpenuTh 3HAHUS O CTPYKTYpPE M XUMHUYECKHUX CBOMCTBaX
OCHOBHBIX TeTepO(YHKIIMOHAIBHBIX OPraHUYEeCKUX COCAUHEHHH C Y4eTOM
B3aMMHOTO BIIMSHUSA XapaKTEPUCTUUECKUX TPYII KaK OCHOBY OMOXMMHUYECKHUX

IPOIIECCOB.

Bonpocsl 1151 caMOCTOATEIbHON NOATOTOBKM:

Ne | VyebOHOe 3a1anue

Konkperuzauus 3aianus

1. | DnekTpoHHOE
CTpOEHUE
KapOOKCHIIbHOM
IPYIIIBI.
OyHKIUOHAIBHBIN
aHamnu3

[TpuBenuTe 3IEKTPOHHOE CTPOEHHE KapOOKCHUIIBbHOU
rpynnsl M KapOokcuinar-aHuoHa. Ha mnpumepe
YKCYCHOM KHCJIOTBI HANMIIUTE CXEMBI IOIY4YEHUs
(YHKIIMOHAJIBHBIX TPOU3BOJIHBIX: COJIEH, CIOKHBIX
3(pUpOB, aMHUI0B, AHTUAPUA, XJIOPAHTUAPHUIA.
Hanmummre  HatpueByr0 COlMb  NaJIbMUTHHOBOW,
CTCapUHOBOM KHCIIOT (MBLIA).

Pacnonoxure B psAa 0O  YBEIWYEHUIO  CHJIBI
CIENYIOIIME KHUCJIOTBI. YKCYCHas, XJIOPYKCyCHas,
HiaBeseBasi, TUAPOKCUYKCYCHAsl, TPUXJIOPYKCYCHAs.
OOBsCHUTE U3MEHEHUE KUCIOTHOCTHU B 3TOM PNy .

2. | Peakuun
HYKJICO(DHIHHOTO
3aMeIeHUS.

Ha npumepe peakuuu stepuukanii U KUCIOTHOTO
THJIPOIN3a ATWJIOBOrO 3(Hpa YKCYCHOM KHCIIOTHI
OMMIIUTE MEXaHW3M Sy Yy TPUTOHAIBHOIO aToMa
yraepoja.

Hanummre cxeMy peakuuu 3TepupHUKaLUU -
aMHHOOCH30MHON KHCIIOTHI ATAaHOJIOM (MOJydeHHE
aHEeCTe3WHA), JUATHI-aMUHOITAHOJIOM (IOJTydeHue
HOBOKawHa).J[aliTe  KpaTKyl  TeparmeBTHYECKYIO
XapaKkTEepUCTUKY aHECTE3MHA Y HOBOKAWHA U YKAXKUTE
Ha MPUMEHEHHE HUX B MEAMIMHCKOW IIPAKTHKE.
Hanmummre cxemy mnosydeHus aneTWICAIWLMIOBOU
KUCIOThl  peakuued stepuduxanuu. Ilpuseaure
OOLIYI0 CTPYKTYPHYIO (pOpMYJy TpHALWITIIMLEPUHOB
(HeHTpaNbHBIX JKHPOB, Ke(aJMHOB, JICIIUTUHOB).
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Hanumure CXEMY OMBIIICHUA,
TMAPOr¢HU3alu )XKUAKUX ) KUPOB.

OKHCJICHUA,

HexapOokcum-
poBaHHe KapOOHOBBIX
KHCJIOT.

Hamummre cxemy peaknuil aekapOOKCHUIMPOBaHUS
[IABEJIEBOI, CAIUILMIIOBOM, OEH30HHON KHCIOT,
TUCTUMHA, TpUINTO(aHa, a TakKe aleTOYKCYCHOU W
11ABEJIEBOYKCYCHOM KUCIIOT.

Crnenuguyeckue
CBOMCTBA
KapOOHOBBIX KUCJIOT.

OOBsSICHUTE OTHOIICHHUE K aHTUIPUAN3AIAN
OJTHOOCHOBHBIX U JIBYXOCHOBHBIX KHCJIOT XHUPHOTO U
apoMaThyeckoro psga. Hamwmmmre wu  cpaBHUTE
bopMyIBI  YKCYCHOTO, MAaJIEMHOBOTO, SIHTAPHOTO,
¢dTaneBoro aHTUIPHUIOB.
OOBsicHUTE aMm(doTepHOCTh
00pa3oBaHue OUIOJISIPHBIX HOHOB.

AMHUHOKHUCIJIOT,

Tayromepus.

JaiTte  onpeneneHue = MOHATUKO  TayTOMEPHS.
OOBbsICHUTE HANIMYME KETO-€HOJIbHOW TayTOMEpUU Yy
alleTOYKCYCHOM, IIaBEJICBOYKCYCHOM, 0apOUTYpOBOH,
MO4YeBOM KHUCIOT. C MOMONIBI0O KAKUX XUMHYECKUX
peaKkimii MOKHO JTIOKa3aTh HAJTUYHE 2-X TAyTOMEPHBIX
dbopwm areroykcycHoro 3¢gupa?

XHPaAIBHOCTB.

OOBsACHUTE ONTUYECKYI0O aKTUBHOCTH OKCH- U
aMUHOKHUCIOT. JlaiTe TOJIHYIO XapaKTEepUCTUKY
ONTHYECKUM H30MepaMm (dHaHTHOMepam). D-, L-
psaasl. Hanumure D-monounyro kucnoty, L-amanum,
L-tpunrodan, L-ructuvH.

CH u NH-

KHCJIOTHOCTD.

OOpbscHuTe nosiBneHue CH-KUCIOTHOTrO LIEHTpa y o-
YIJIEPOAHOIO aTOMa KapOOHOBBIX KUCIOT.

Hanummre peakuuio raaoreHMpoBaHus KPOTOHOBOM U
M30BAJIEPUAHOBON KUCIIOT.

OOBbscHUTE KHUCIIOTHOCTD reTePOLUKINYECKUX
COEIMHEHMI. MHMppoJia, MHpa3zona, HMHAA30J1a,
06apOUTYpOBOI 1 MOYEBOU KUCIIOT.

IloasTne
OCHOBHOCTH.

OOBsICHUTE OCHOBHOCTh aMUHOCTHPTOB, MMHIA3071a,
NUPUIVHA, NHUPUMHUANHA, XUHOJIMHA, W30XWHOJMWHA,
nypuHa. Hanummre cxeMbl peakiui B3auMOICCTBUSA
YKa3aHHBIX OCHOBAaHUN C KUCJIOTaMHU.

[HoasTne
apOMaTUYHOCTH.

OOBsICHUTE 3IEKTPOHHOE CTPOEHUE U apOMATUYECKHIA
Xapakrep CIICAYIOIINX reTePOIMKINYECKIX
coenuHeHU: QypaH, THO(EH, THUPPOT, HUMHUIA30I,
UPa3oJ, MUPUAUH, TUPUMUIUH, yPHH.

10

O YyHKIMOHAIBHO
3aMEILECHHbIE
apOMAaTUYECKUE "
reTepoapoMaTh-
YECKUE COCAVHECHMS.

[lpuBenuTe CTPOEHUE JIEKAPCTBEHHBIX COCIWHEHHIA:
denernamHa (OTHIOBBIN AhuUp M-amMuUHO(DEHOTA),
¢enamernna  (@tmnoBeii  3pup  N-amerwi-m-
amuHo(deHona), TyOasuma, ¢TuBasuga, OapOuTaia,
KodenHa, 6-MepKanTonypHHa, CTPENTOIHIA.
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Nx 3nauenue qusa | [IpoBenute ux (GyHKIMOHAIBHBIN aHAIU3. YKaXUTE,
MPAKTUYECKOTO KaKoe MPaAKTUYECKOE MPUMEHEHHE UMEIOT

3APaBOOXPAHCHHUS]. MNCPCUNCIICHHBIC COCAMHCHUS.

JIuteparypa 111 CaMONOATOTOBKHU:

I'yocokuit FO.1., - bioopraniuna ximiga. — Binnung: Hoa kuwura, 2005.
C.114-167, 183-189, 213-216

3imenkoBcbkuit b.C., Mysuuenko B.A., bioopraniuna ximis.- K.: Bun.
“Kgapt”, 2009.

AprembeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
71a00paTOPHBIM 3aHATUAM O OMOOpraHUYecKoil xumMuu.- M.: MeaunuHa,
1985.

TrokaBkuHa H.A., baykoB IO.M. - buoopranmyeckas xumus .- M.:
Menununa, 1991.¢c.40-49.. 51-82,268-309.
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3ausarue 14

Tema: " MoHocaxapuabl'

MotuBamusi: Cpeay NpupOIHBIX COEAMHEHUI BaXXKHOE MECTO 3aHUMAIOT
yraeBoAbl. OHU MPUHUMAIOT y4acTHE B MIOCTPOCHHUE BAXKHBIX CTPYKTYP, CILyXKaT
MaTepuajgoM i OMOCHMHTE3a COCAMHEHUN pa3IuYHbIX KIACCOB, UM
NPUHAJICKUT BaKHAS pPOJIb B OMOPHEPreTHKE KIETKU. YTIJIEBOJbI BXOJSAT B
cocTaB (PU3MOJOTMYECKH AaKTHUBHBIX TJIMKO3UJIOB, HYKIEUHOBBIX KHCIOT,
MOJMCAaXapyuioB, TJIUKOJIUIHUAOB M TrauKonporenoB. C HUMH  CBS3aHBI
MMMYHOXHMHYECKHE CBOMCTBA TKaHEH, crienuruueckue peakiuu opranu3Ma Ha
BHEIIIHUE XUMUYECKHUE PAZAPAKUTENH.

eab. CdopmupoBaTh 3HAHHUA NPUHIMIOB  CTEPEOXUMHUYECKOTO
CTPOEHUS, TAYTOMEPHOTO PABHOBECHSI, XUMUUECKUX CBOMCTB MOHOCAaXapuA0B U
YMEHHSI TPOBOJIUTH KAayeCTBEHHBIC PEAKIUH OOHAPYKEHHUS BaKHEHIINX
MOHOCAXapHUa0B.

Bomnpocsl 17151 caMOCTOATEIbHON NOATOTOBKM:

No YyebHOE 3a1aHHEe Konkperuzauusi 3aianue
1. | Homenkiarypa u Harmumure cTpykTypHBIE (OPMYIIBI
KJ1acCu(HKAIUs yTIEBOIOB. (®Purepa) D- rimroko3sl, D- MaHHO3BI,
D-ranakto3sl, D-pu60o3b1, D- kKcuino3ssl,
D- bPYKTO3HL. [IpuBeaute

KaaccUpUKaIuoo  (MEHTO3bI,I'€KCO3HI,
aJbJI03bl, KETO3bI)

2. | Crepeousomepust Hanummre ¢opmynasl u  oObscHHUTE
MOHOCaxapuoB cTpoeHue o — U 3 —aHomepoB D —psaa
[JIIOKOMIUPAHO3bl,  TIIOKO(QYpPaHO3bI,

pubodypanossl (popmyssl Xeyopsca).
OOBsicHuTe, KOH(UTYpalMs KaKoro
aToMa yriaeponaa ompezenser
NPUHAJISKHOCT K paxy D - psamy?
OOBsCHUTE  CYIIHOCTh  KOJIBYATO-
[EMHOW  TayTOMEpPHH ©  SIBJICHUE

MyTapOTaIHHu.
3. | XuMnueckue cBOICTBa Hanumwure cxembl peakuuii o-D —
MOHOCaXapHua0B KJIFOKOTTUPAHO3BI u B-D —
pubodypaHo3bsl  CO  CIEIYIONTUMU

peareHTaMu:

*>trsioBbid ciuprom (HCI)
*U30BITKOM HOJIMCTOTO METUIIA
*M30BITKOM YKCYCHOTO aHTHUAPUIA
*(hochopHOIt KMCTOTOM

HazoBuTe mpoayKThl peakiuuu
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4. Peakuuu okuciaeHus u
BOCCTaHOBJICHUA

Hammmmure CXEMBI peakuu
NOJIyYEHHUsI TJIFOKOHOBOM, TIIFOKapOBOM
U TIIFOKYPOHOBOM KUCJIOT U3 TIIFOKO3HI.
OObsicHuTE BIIUSIHHE IPUPOJIBI
OKHCIIUTENII HAa NPOAYKTHl PEAKIUU.
Hanumure ¢opmynasl U Ha30BUTE
MPOAYKTBI BOCCTAHOBJICHUSI KCHJIO3bI U
TJTFOKO3BI.

5. | JIJaboparopnas pabota

1./lokazaTeabCTBO HAJINYUS
THJIPOKCHITBHBIX TPYIII B TJTFOKO3€.

2. BoccTaHoBlieHHE THIPOKCUAA MEIU
(1) raroK030i B MPUCYTCTBUU MICTOYH
(mpo6a Tpommepa).

3.Boccranosnenune aMMHAYHOTO
pacTBopa okcuua cepebpa (peakTuB
TosuteHca) riroK030ii.

4 Peakiusa CenmuBaHoBa Ha QPYKTO3Y.

BaHaqn JIA CAMOCTOATEC/IBHOI'O PCIICHUSA

1. [aiire onpeneneuue anomepam. Hamumure o- u B-D-ranakronupanosy,
o - u B-D ranakrodypanosy, a- u B-D-maHHONMpaHO3y.

2. Hammmmre cxemsl peakuuii D-ramakronupanossl u D-pu6odypanossl ¢
M30BITKOM JUMETHIICYb(aTa 1 HA30BUTE MPOIYKTHI PEAKIIHH.

3. Kakwue mpoaykTel o6pasyroTcs npu rugpoamse metui- 2,3,4,6xerpa-O-
MmeTui-B-D-rimokonupano3unaa B KUCoit cpene?

4, Kakas Ka4yeCTBEHHAs pEAKIUSA CIYKUT J0Ka3aTEILCTBOM HAIMYMs
HECKOJBKHUX THAPOKCUIILHBIX TPYIII B TIIFOKO3€?

IIporokoa Ne 14

Onovim No 1

JlaTa

Jloka3aTeIbCTBO HATHYHMS THAPOKCWIBHBIX Tpynn B D-riioko3e.

B npobupky nomectute 1 kammro 0,5% pactBopa D-riroko3sl u 6 xamenb
10% pactBopa NaOH. K nmonydennoit cmecu nob6asre 1 karmmo 2%pactBopa
cyaspara meau (1) CuSQ. Oo6pasyrommiics ocamgok ruapokcuaa meau (l)
Cu(OH), ObicTpo pacTBOpsIETCS M IOJIy4aeTCs IPO3pPavHbIi PACTBOP CHHETO
1BeTa. [loy4eHHBIN pacTBOP COXPAHUTE ISl CIICTYIOIIETO OTBITA.

X¥VMHU3M:
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CuSO4 + 2NaOH ——» Cu(OH)zl + Na,SO,

H——OH H——OH O——H
//
2 HO——H + Cu(OH), > HO H H H——oH

H——OH H——O HO——H
H——OH H——O C
7\
CH,OH CH,OH 0 H
D-rrtokosa meawm (1) rmokoHaT

Hao0aronenus:

BbIBOALI:

Onovim Ne 2

BoccranoBiaenne ruapoxcuaa meau (I1) rinoko3oii B menouHoi cpeae
(npoba Tpommepa).

K monydyeHHOMY B MpeAbIAyIIeM OIBITE CHHEMY pacTBOpPY 100aBbTE
HECKOJIPKO Karejib BOJABI O BBICOTHI CIIOSl KUIAKOCTH B mpoOupke 15—20mm.
Harpeiite ee Haj IIaMeHEM TOpEJKH, Jepika MPOOUPKY HAKIIOHHO TakK, YTOOBI
HarpeBaJlach TOJBKO BEpPXHSS YacTh PacTBOpa, a HIKHAS OCTaBajach JUIs
koHTposis (0e3 HarpeBanus). HarpeBaThb TOJNIBKO [0 Hadajga KHUIICHHsS, HO HE
KAMATATE. [Ipy HarpeBaHWW IBET BEPXHEH YacTH pacTBOpa H3MEHSETCS OT
CHUHETO JI0 KEJITO-KPAacHOTO. DJTa peakius HasbiBaeTcs mnpoboir Tpommepa u
UCTIOJIB3YETCSI ISl OTKPBITHS TJTFOKO3BI B MOYE.

XUMU3M:

H 0 CH,OH

VY
\C/ O—1—H
H——OH O——H

/ t
HO——HH/,CU H H——OH _>a£ggﬂHé + H,O + nNpOoOyKTbl OKUCMEHUS MHOKO3bI
/.
H o/ HO——H
H——O C
7\
CH,OH o H

meau (Il) rnokoHaT

2CUOH ————> CuZOl + H0
a0 8+i1-
avafi 0 é

58



Haoaronenus:

BbIBOALI:

Onvim Ne 3

BoccraHoB/leHMe aMMHAYHOIO pacTBOpa THAPOKCHAA cepedpa
IJIIOKO30M.

B mpobupky momectute 1 xammo 5% pactBopa Hutpata cepedpa AgNOs,
npubaBpre 2 karum 10% pactBopa ruapokcuaa Hatpus NaOH u 3—4 karum
10% BomHOro pacTBOpa amMMHaka IO PacTBOPEHHUs OOpa3yIOIIErocs Ocajka
ruapokcuga cepedpa. [lomydeHHBIM Npo3padHbli  aMMHUAYHBIA  PAcTBOP
THIPOKCUIA cepedpa SBISETCS PEaKTHBOM, OKHUCIISIONIMM TIIFOKO3Y (pEeakTHB
Tomnenca). JlobaBpre k monyueHHomy peaktuBy 1 kammo 0,5% pactBopa
TJIFOKO3bI U CJIeTKa MOJOorpeiTe MpoOUpKy Haj IMJIaMEHEM TOpesiKM 10 Hayajia
noOypeHusi pactsopa. Jlanee peakuus uaet 0e3 HarpeBaHus U METALTUYECKOE
cepeOpo BhIMAAAET MO0 B BHJIE YUEPHOTO OCAAKA, TM00 OCAXKIACTCSI HA CTEHKAX
npoOUPKH B BHJIE 3€PKaJIHLHOTO HaJETa.

X¥VMHU3M:
AgNOz + NaOH ————  AgOH + NaNO;

2 AgOH ———> Ag20¢+ H,0

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

HO——H  + 2(Ag(NH3),)OH ———> 2Ag¢ + MPOAYKTBI OKUCTEHMS! TTIOKO3bI

CH,OH
D-rnokosa

Haoaronenus:

BbIBOALI:
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Onvim Ne 4

Peakuus CesqimBaHoBa Ha (PPYKTO3Y.

B mnpobupky mnoMmecTuTe KpPYIHUHKY CYXOro pe3opluHa W 2 Karuiu
KOHIICHTPUPOBAHHON XJIOPOBOJIOPOIHOM KHCIOTHL. Jlo6aBbre 2 kammu 0,5%
pacTBopa (PpyKTO3bl W HarperTe A0 Hayana KumneHus. [IoCTenmeHHO KUIKOCTh
npruoOpeTacT KpacHOE OKpalllMBaHHME. Peaknus oO0yciioBiaeHa 00pa3oBaHHEM
HECTOMKOTO coeAuHeHus: — ruapokcuMmetwidypbypona. Ilox nmerictBuem
KOHIIGHTPUPOBAHHOW XJIOPOBOJOPOJHON KHUCJIOTHI THUAPOKCUMETHIDYphypo
KOHJICHCUPYETCS C PE30OPIIMHOM, JaBasi OKPAIICHHOE COSMHEHUE.

XHMHU3M:.
HO OH
o) "
H OH HO—H,C C\
OH H © H
D -dpykTO3a 5-rngpokcumeTundypdypon
HO
HO OH
y. HO—H,C CH 0
HO=H,C 4 0
o H NPOAYKT KOHAeHcaun
Hao0aronenus:
BuIBOALI:

Jluteparypa 111 CaMONOATOTOBKHU:

1 T'yocwekuit FO.I., - Bioopraniuna ximis. — Binaung: HoBa kuura, 2005¢

217-243

2 3imenkoBcbkuii b.C., Mysuuenko B.A., Bioopraniuna ximis.- K.: Bun.
“Ksapt”, 2009.

3 AprempeBa H.H., benoGopomo B.JI. u gap. - PykoBoactBo k
71a060paTOPHBIM 3aHATUSAM MO OMOOpPraHUYECKON xuMuu.- M. MeauiuHa,
1985.

4 TiokaBkuHa H.A., baykoB IO.M. - buoopranmueckas xumus .- M.:
Menununa, 1991.¢.377-395
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3ausarue 15

Tema: "HUcciaenoBaHue XHMHYECKHX CBOHCTB M OHMOJOTHMYECKHX
(GyHKUIMA TUCAXaPUI0B U MOJHCAXAPHIOB" .

MoTuBanusi: Y1JIeBoIbl NIMPOKO PACHPOCTPAHEHBI B MPUPOJIC M UTPAIOT
BRXHYIO POJb B METa0OJIM3ME PACTHTEIBHBIX M JKHUBOTHBIX OPTaHU3MOB.
[Tportecchl KHU3HEACITEILHOCTH COMPOBOXKIAIOTCS CIIOXHBIMA XUMHUYCCKUMHU
NPEBPANICHUSIME yTIICBOJIOB (yriieBoHBIM 00MeH). Ocoboe MEeCTo 3aHUMAIOT
YIJICBOIbI, BBITIOJHSIONTNE B OPTaHU3Me BBICOKOCIICIIMATM3UPOBAHHBIC (DYHKIINN
(HyKJI€OTHABI - HOCHTEIH TEeHHOrO0 KOJa, crenu(uueckne IoJucaxapuibl-
AHTHTeHBI, 00YCITaBIIMBAIOIINEC UMMYHHUTET; TIUKOIPOTCHHBI - CIIEIU(PUICCKUE
IPYNIOBBIE BEIIeCTBA KPOBH W T.1.) HekoTopwle BUABI YIVIEBOJOB BXOJIAT B
coctaB 000JI0YEK PACTUTENIBHBIX KJIETOK M UTPAIOT OMOPHYIO POJIb.

['nyOokue 3HaHHMA B 00JaCTH CTPYKTYPbl M XHMHH  YIJICBOJOB
HEOOXOMUMBI I TpUoOpeTeHus] NPO(HEeCCHOHATBHBIX HAaBBIKOB H3YUYCHHS
COOTBETCTBYIOIIUX Pa3zeiioB OMOJOTHUECKOW XUMUH, (HapMaKOIOTHU, Tepaiu
U IPYTHX JTUCIUILINH.

[Heab: CdopmupoBaTh 3HaHHS NPHHIUIOB  CTEPEOXUMHYECKOTO
CTPOCHHS M OCHOBHBIX XHMHYCCKHUX MPEBpPAlICHUH JU-, TOMO- H
TeTepPOIIOINCAXaPHIOB BO B3aUMOCBSI3U C HX OMOJIOTHUSCKUMH (DYHKITASIMHU.

Bonpocsl 1151 cCaMOCTOATEIbHON OATOTOBKM:

Ne Y4eOHoe 3a1aHMe Konkpernbie 3a1anus

1. | Onurocaxapuablt Hanumure crpykTypHble (OpMYJIbl MallbTO3bI,
JIAKTO3bl, 11EJUI00M03bI, caxapo3bl. JlaiiTe moiHoe
XMMHUYECKOE HA3BAHUE TMCAXAPUJIOB.

2. | Xumunueckue cpoiictBa | O0bsicHUTE CYLIHOCTb HOHATHUSA
IMCaxapuaoB U "BoccTaHaBnMBaromme" nucaxapuasl. Hanummre
MOJINCAXAPUI0B CXEMy PEaKLHUH JIAKTO3bl C OKCUAOM cepelpa;

HaIMIIUTE CXEMY T'MAPOJIM3a MAJIBTO3bI, JaKTO3bI,
caxaposbl, 1emwto0no3pl. Hamumure cxemy
peakiuu 1eI00M03bl C 3TUJIOBBIM crnupToM. B
Kako# cpenie uAET AaHHas cpena?

3. | F'omononucaxapuasl Kaxkue MOJIUCAaXaPUIbl Ha3bIBAIOTCS
romornonucaxapuaamu? OObSICHUTE CTPOCHUE U
XapakTep  TIJIMKO3UJHBIX  CBSI3eW  aMMJIO3BI,
aAMUJIOTIEKTUHA, 11EJUTI0NI03bI, TIIMKOTeHA.

4. | XuMmu4eckue cBoiictBa | Hamummre cxemy  Tuaponusa  IEJUTIOJIO3bI,
TOMOTOJIMCAXAPU b KpaxMasna. Hanummre  cXxeMbl  MOJy4eHUS
HUTPATOB, alleTaTOB, KCAHTOTE€HATOB KJIETYATKH.
OOBsicHUTE WX  HAPOJHO-  XO3SMCTBEHHOE
3HA4YCHHE.

5. | I'erepononucaxapuael | JlaiitTe  onpeneseHue  TreTeponoJicaxapHuiaM.
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Hazosure COCTaBHbBIE KOMITOHEHTHI
MYKOTIOJIUCAXapHJIOB: XOHJIPOUTHUHCYIb(aTa
refnaprHa U XapakTep UX TNIMKO3UIHOU CBSI3U.

6. | JlaboparopHas pabotra | OTCyTCTBHE BOCCTAaHOBUTEJIIBHOM CHOCOOHOCTU Y
caxapo3bl

BoccranoBurenbHasi ciocOOHOCTD JTAKTO3bI
Kucnorssii rugponns Kkpaxmana

KauecTBeHHas peakuys Ha Kpaxmai

3aIlaHI/Iﬂ AJIA CAMOCTOATECIBHOIO PCIICHUS.

1. Hammmmure CTPYKTYpHYIO M KOH(MOPMAIIMOHHYIO (OPMYIBI MOJOYHOTO
caxapa (makrto3nl). JlaiiTe moysHOe Ha3BaHue. IIpoBeauTe T'HIAPOIU3
JIAKTO3EL.

2. Hanmmwure peaknuioo  B3aMMOJCHWCTBHS ~ MajbTO3bl C  HM30BITKOM
nuMeTuicyiabdara. HazoBure momydeHHOE COEAMHEHHE, MPOBEAUTE €To
ruaponu3. bymer nmm oOnagaTh BOCCTAHABIMBAIOIIMMH CBOWCTBAMU
MOJIYYCHHOE B pe3yibTaTe TUIPOJIN3a COSTUHEHUE?

3. Hanmmmmre crpykTypHyro dopMyily aucaxapuaa, cocrosiero w3 D-
TJIFOKYPOHOBOM KUCIOTHI M N-ameTwiritoko3amuHa, cBs3aHHbIX [-1,3-
IJIMKO3UAHOW CBsA3bI0. B cocTaB kakoro OwomojuMepa BXOJHUT 3TOT
dbparmeHnTt?

IIporokoua Ne 15 Hara

Onvim Ne 1

OTcyTCcTBHE BOCCTAHABJIMBAKOIIEH CIIOCOOHOCTH Y CaXapo3bl.

B npobupky nomectute 1 xarmmo 1% pactBopa caxapossl u 6 kanens 10%
ruapokcuga Hatpus NaOH. JloGaBeTe mns pazOaBieHuss 5—6 kareib BOIbI
(Beicota cmost skmakoctd 15-20am). ITlpuGaBeTe 1 kammo 2% pactBopa
cyappata meau (II) CuSQ. OOpasyercs mnpo3padHblii CHHHHA PacTBOP
xomruiekcHou coiu Meau (1) ¢ caxapo3oit. OcTopokHO HarpeiTe NpoOUpKy Ha
TUTAMEHEM TOpEJIKHU TaK, YTOOBI HarpeBaslach TOJLKO BEPXHsIsl 4acTh pacTBOpa, a
HWKHSISI OCTaBayiack Oe3 HarpeBaHus (Iuisi KOHTpOJs). HarpeBaTh TOJIBKO J10
Hayajia KWIICHWS, HO HE KHUMATUTh. VI3MEHEeHHs OKpacKh pacTBopa He
MIPOUCXOTUT.

Bcniomuute (npomoxon Ne 14, onvim MNe 2), uro ¢ D-riroko3oit B
AHAJIOTUYHBIX YCIOBUSAX TPOUCXOJUIIO HM3MEHEHHWE OKPACKH BEPXHEH 4YacTH
pacTBOpa B KEITO-KPACHYIO.

Hao0aonenus:
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BbIBOALI:

Onvim Ne 2
BoccTranaBiauBawmas cnoco0HOCTh JAKTO3bI.

B mpo6upky nomecture 1 kammo 1% pactBopa nakto3sl 1 4 xamun 10%
ruapokcuaa Harpus NaOH. Jlo6asere 1 xammio 2% cynbdara menun CuSQ.
Oo6pasyromuiics royooi ocamok ruapokcuaa meauw (1) mpm BeTpsxuBaHUH
IPOOUPKH pacTBOPSIETCs, 00pa3yst CHHUH pacTBOp KoMmIutekcHou coy meau (11)
¢ nmakto3oii. JlobaBbTe ISl pa30aBiICHHUS HECKOJBKO Karelb BOJIBI IO BBICOTHI
ciaost xkuakoctd 15-20iM. OCTOpOXKHO Harpente MNpPOOUPKY TaK, YTOOBI
HarpeBajach TOJBKO BEPXHSAS YacTh pacTBOpa, a HWKHsS OcTaBajlach 0Oe3
HarpeBanus (s koHTposst). Harpesaiite no kumnenus. [Ipu HarpeBaHuM IBET
BEpXHEH YacTH pacTBOpa M3MEHSETCS B IKENTO-KpacHBId. BcmomuuTe
(npomokon Ne 11, onvim Ne 2), uro ¢ D-riirok030i B aHAJOTHMYHBIX YCIOBHUAX
TaK)Ke TPOUCXOAMIO M3MEHEHHE OKPACKHM BEPXHEW YacTH pacTBOpa B IKEITO-
KpacHYIoO.

X¥MMHU3M:

CuSO, +2NaOH ———» Cu(OH)zi +NayS0,

CH,0H CH,OH

OH nakTo3a
CH,OH CH,OH
(o} O, H OH
H H P Cu(OH KOMIMEKCHast Comb
o ——) O, C .
b OH H b OH H \H -2H,0 meaw (Il) ¢ nakTo3on

CH,0OH CH,OH

Apyrve
KOMMIIEKCHasi conb npoayKTbl
+ CuOH
meau (Il) c nakTo3on HZO )KeJ'ITbIVI OKMCTeHUs
NaKTo3bl

2CuOH ——m>» Cuzol + H,O
eedie+n-
evani 0é

Haoaronenus:

BbIBOALI:
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Onvim Ne 3

KadecTBeHHas1 peakiusi Ha KpaxmaJ.

B npobupky nomectute 5 kamens 0,5% kpaxmanbHoro kieicrepa u 1
KaIlIio CHJIBHO pa30aBIICHHOTO pacTBoOpa oaa. PacTBop okpammBaeTcsi B CHHUH
nBeT (npeononacaemcs, umo Kpaxmai ¢ Uo0oM 00pasyem coeOuHeHusl-
srarouenust (knampamol), okpauiernnvle 6 xapakmephvie yeema - curuil (fue =
620-680rm) onst amunoser u kpacuwvltl (fuae = 520-5551m) ons amunonexkmuna.
Monexynol amunozvl 6 3mux KOMHIEKCAx oOpazyiom GOoKpy2 MONeKYIbl 1ood
CRUpanb, Kaxcowlil 8UMOK KOMOPOU coodepicum 6 ocmamkos 2nokoswl. llpu
Hazpesanuy OKpauleHHo020 pacmeopa Kpaxmaia ¢ o0omM OKpacka ucyesaem, a
npU  OXAANHCOCHUU NOABIAEMCSA  B8HOBb, UMO  CBA3AHO, NO-BUOUMOMY, C
PACKPYUUBAHUEM CRUPATU AMUTLO3bL).

Hao0aronenus:

BbIBOALI:

Onvim Ne 4

KuciioTHBIN rHaApoIu3 KpaxmaJa.

B mpoOupky mnomecture 1 xammo 0,5% kpaxmanbHOro xieiicrepa.
Ho6asbre 2 xarum 10%cepnoit kucinorel HoSOu u momectuTe mpoOUpKY B
KUISIIIYIO  BOJIHYIO OaHio. MyTHBIM pacTBOp  KJEHCTEpa CTaHOBUTCS
npo3paunbiM yepe3 20 munyT. [lunetkoit Hanecute 1 karuio ruAponn3ara Ha
peMETHOE CTEKJI0 M a00aBbTe 1 Karo pa30aBiIeHHOTO pacTBopa Hojaa B
Honuae xkanus. Eciu npoba He JaeT MoI0KUTEIbHOM HOIKpaXMaIbHOW peaKiuu
(cunee oxpammBanue), n00aBbTe B mpoOupky 8 kamenb 10% ruapoxcuaa
Hatpus NaOH st coznanus menounoi cpenpl. 3ateM no6aBpTe 1 karmmo 2%
pactBopa cynbdara memau (lI) CuSQ. bynmer mm mnonoxutenpbHON mpoda

Tpommepa?
XHUMHU3M:.
H,0; H* H,0; H* H,0; H*
(CeH1005)n ——> (CHygO0s)x —— (C1oHp011)x — CgH120¢
Kpaxman AEKCTPUHbI ManbTOo3a D -rntoko3a
X<<n
Ha0aronenus:
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BbIBOALI:

Jluteparypa 11 CaMONOATOTOBKHU:

1 T'y6cwkuit FO.I., - Bioopraniuna ximis. — Binaunsa: Hosa kuura, 2005.C.

217-250

2 3imenkoBcekuii b.C., My3uuenko B.A., Bbioopraniyna ximis.- K.: Bun.
“Ksapt”, 2009.

3 AprempeBa H.H., benoGopomo B.JI. u gap. - PykoBoactBo k
71a00paTOPHBIM 3aHATUSAM 1O OMOOpraHUYECKON xuMuu.- M. MeauiuHa,
1985.

4 ToxkaBkuHa H.A., baykoB IO.W. - buoopranuueckas xumus .- M.:

Memnuuna, 1991.C. 349-399
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3auarue 16

Tema: [IpakTHYecKHe HABBIKHM U PelleHHe CATYallMOHHBIX 3a71a4
mo reme: " YrieBoabl'

MoTuBamusi _TeMbl: YTJEBOAbl BXOJAT B COCTaB (PU3HOJIOTUUYECKU
AKTUBHBIX  TJIMKO3WUJIOB, HYKJIEHMHOBBIX KHCIJIOT; TIE€TEpOIOINCcCaxapyuios,
[JIMKOJIUIIU0B M IIHKONpOTenAoB. C HHUMH CBSI3aHbBl WMMYHOXHUMHYECKHE
CBOIICTBa TKaHei, crienupruyecKue peakiuy OpraHn3Ma Ha BHEITHE XUMUYECKUE
pazapaxutend. Ocoboe MeCcTO 3aHUMAIOT YIJIEBOAbBI, BBHIMOJHSIONINE B
OpraHu3Me BBICOKO crierududeckrne GyHKIuN (HyKJICOTHIbI HOCUTEIN TeHHOTO
KOAa; croenu(uueckue MoJucaxapuibl- AaHTUTEHBI, O0O0YCIIaBIMBAIOIINE
UMMYHHTET; TJIMKOMPOTEUHBI - CeM(PUUECKUe IPYNIOBbIE BEIIECTBA KPOBU U
T.1.). [nyOokue 3HaHWUS B OO0JACTH CTPYKTYpPbl W XHUMHH YIJICBOJIOB
HEOOXOAUMBI JJIsi MPUOOpeTeHrs NPOo(ECCUOHATBHBIX HABBIKOB U SBISIOTCS
0a30il MpU K3YyYEHUU COOTBETCTBYIOIIMX pPAa3lejoB OMOJIOTHYECKON XHMHH,
dbapmakoioruu, NaToPpU3nONIOrU U IPYTUX AUCIUILIYH.

[lean: 3akpenuTh W yrayOUTh 3HAHUA CTEPEOXMMHYECKOTO CTPOEHUS,
XUMUYECKUX NPEBPALICHUN YIJIEBOJAOB, YMETh  IMPOBOAUTH KAayECTBEHHBIE
peakiuuu OoOHapyXeHUs M UIECHTU(UKAIMU YIJIEBOJIOB BO B3aMMOCBS3U C UX
OuoNIornuYecKUMHU (QYHKLIHUSIMHU.

Bonpocsl 1151 cCaMOCTOATEIbHON NOATOTOBKM:

Ne Y4eOHoe 3a1aHHne Konkpernzauus 3aganus

1. | Homenknarypa u kinaccudukanusa | Hanummure  cTpykTypHblE  (POpPMYIIBI

(®Purmepa) D- rimroko3sl, D- MaHHO3BI,
D-ramakro3sl, D-pu6o3sl,

KaaccU(pUKaIuo  (MEHTO3bI, T'EKCO3BI,
aJIbJI03bI, KETO3bI)

kcwio3el,D-  dpykrosel.  [IpuBegute

2. | Crepeousomepust MoHOcaxapunoB | Hamummre ¢opmynsl U 0OBsSICHUTE

TIIIOKOITHUPAHO3HI, TIIIOKO(ypaHO3bl,
pubodypano3sl  (popmyasl Xeyopsca).

TAYTOMCPHH U SABJICHHUC MyTapOTalluu.
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OObsacHuTe, KOHQUTYpalHs KaKOro
aToma yriepoa ompeaenseT
MPUHAJISKHOCTh yriepoaa D —psny?
OOBsCHUTE CYIIHOCTh KOJYATO-IICTTHON




XUMHUYECKUE CBOUCTBA
MOHOCaxapua0B

Hamummre cxembr peakmuii o -D -

[JTFOKOTTUPAHO3BI u B- D -
pubodypaHo3bl  CO  CIEAYIOIIUMU
peareHTamu:

* STWJIOBBIN CIIUPTOM

* U30BITKOM HOAMCTOTrO METHIIA

* H30BITKOM YKCYCHOTO aHTHJIPHU/Ia
* hocdhopHOI KUCTOTOU

Peaknmn okuciienns u
BOCCTAHOBJICHUS

Hanmummre cxemsl peakuyil MoaydeHUs
TJIFOKOHOBOH, TJIFOKapOBOU u
[JIIOKYpOHOBOM  KuCHOT. OObscHHUTE
BJIMSHUE TIPUPOJBI OKUCIUTENS Ha
IPOJYKTHI pEeaKInH. Hanmmure
GopMyJlbBl M HA30BUTE  MPOIYKTHI
BOCCTaHOBJICHUS KCUJIO3bI U IIFOKO3BL.

OHHFOC&XapI/II[BI

Hanumure  cTpykTypHble  (GOpMYIIbI
MajabTO3bl,  JIAKTO3bI,  IEJUIOOHMO3BI,
caxapo3sbl. JalTe MOJHOE XMUMHUYECKOE
Ha3BaHME HCAXapHJIOB.

XUMHUYECKHUE CBOMCTBA OMO3

OOBsICHUTE CYITHOCTH MIOHATHS
"BOCCTaHABIMBAIOIINE  AUCAXapUJIbI.
Hamummre cxemy peakumy JakTO3bl €
peaktuBOM ToOJUIeHCA; HAMTUIIIATE CXEMY
THIPOJIN3a MaJIbTO3HI, JIAKTO3BI,
caxaposbl, 1emioomno3pl. Hammmmre
CXeMy  peakuud  IeJIO0HO3BI €
strnioBeiM criuptoM  (HCI). B kakoid
cpene UaET JaHHAs PeaKIus ?

['omononucaxapuibl

Kakne momucaxapumabl  Ha3bIBAIOTCS
TOMOIIOJIHCaXapuaamMu ? OObsicHUTE
CTPOGHHE U XapaKTep TJIMKO3UIHBIX
CBsI3¢ll B aMHJIO3€, AaMMJIOICKTHUHE,
IEJUTIOJIO3€, TIIMKOTCHE.

XUMHUYECKUE CBOUCTBA

Hanumure CXEMY rmapoJinia

rOMOIIOJIMCAaXapua0B LEJUIF0I03bl,  KpaxMmana. Hanummmre
CXEMBbI NOJIyYEHUSI HUTPATOB, AllETaTOB,
KCAaHTOTeHAaTOB KJeT4aTku. OObsicHUTE
UX HAPOJIHO- XO351ICTBEHHOE 3HAUYCHHUE.
['eTepononucaxapu bl Jaiite OIIpELIEIICHUE MIOHATUIO
reTEePOIOINCAXAPHI. Ha3zoBute

COCTaBHBIE KOMIIOHEHTBl MYKOIIOJIN-
CaxapuJ0B. THAJIypOHOBOM KHUCJOTBHI,
XOHAPOUTHHCYNb(aTa, TrenapuHa U
XapaKTep MX TIIMKO3UIHBIX CBA3EH.
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BaHaHne AJIA CaMOCTOATECJIBHOI'O PECIICHU A

1. Hanmmmmte cTpykTypHy0 dopmyiy Aucaxapuaa cocTosiero u3z D —
TIIIOKYPOHOBOM KUCIIOTHI U N — anietun — D-rimoko3amuHa, coenuHenHbie B-1,3
TJIMKO3UIHOM CBA3BI0. B cocTaB, kakoro Ouomnoianumepa BXOAUT 3TOT (PparMeHT?

2. O0bsAcCHUTE, MOYEMY caxapo3a HE JaeT IOJOXKHUTEIbHOM peakiuu ¢
peaktuBamu Tosnenca u denunra?

3. IlpuBenute cxeMmy THAPOJU3a JIAKTO3bI, IEJJIOOMO3bI M HA30BUTE
MOHOCaXapHuabl BXOISIINE B UXE COCTAB.

4. VxaxuTe OHO3HBII MOHOMEpP XOHAPOUTHHCYIh(}ATa, HAMHUIINATE
CTPYKTYpHBIE (POPMYIIBI €70 MOHOMEPOB U YKAKUTE THIIBI TIIMKO3UIHBIX CBS3CH.

JIuteparypa 111 CaMONIOATOTOBKHU:

1 T'yocekuit FO.1., - Bioopraniuna ximis. — Binnuust: HoBa kaura, 2005.C.

217-250

2 3imenkoBcbkuii b.C., Mysuuenko B.A., Bbioopraniuna ximis.- K.: Bun.
“Ksapt”, 20009.

3 AprempbeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
Ja00paTOPHBIM 3aHATHSM 0 OMOOpPraHUYecKoW XuMuu.- M.. Menuiuna,
1985.

4 TiokaBkuHa H.A., baykoB IO.M. - buoopranmueckas xumus .- M.:
Memuumna, 1991.C. 349-399
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3ausarue 17

Tema: " 0- AMHHOKHCJIOTHI, MENTUABLI M 0€JKH"

MotuBauusi _tembl: [lpupogupiMu Oenkamu, COCTOSIIUM U3  O-
AMUHOKHCIIOT, TPHUCYIIE BBIMOJHEHUE MHOXECTBAa Pa3sHOOOpa3HbIX (YHKUHUH,

XapaKTCPHbIX  JIA  KHUBBIX

OpraHu3MOB. KaTaJIUTHYCCKaAs (I)YH KIyus -

YHUBECPCaJIbHasA, HECBOMCTBEHHAs ApyIrum IMOJIMMCPHBIM MOJICKYJaM,

nuTatenbHas  (pesepBHas),

CTPYKTypHasi, = TOpPMOHAaJIbHAs

TPaHCIIOPTHAA, 3alguTHAaAd, COKpaTuTCIbHasd,

)41 ap. AMMHOKHCIIOTBI COCTOATCIIbHO

UCTIONB3YIOTCS  Kak A (QEKTUBHBIC JIGKAPCTBCHHBIC cpelacTBa (METHOHUH,

CapKOJIM3HMH, aMUHAJIOH).

3HaHUS OCOOEHHOCTEW CTPOCHUS W XHMHH (-aMHHOKHCJIOT W TIENTHIOB
HEOOXOMMBI JTsI YCIIEIITHOTO YCBOCHHUS O€JIKOB Ha MOJICKYJIIPHOM YPOBHE.
[lean: CdhopmupoBarh 3HAHHS CTPOCHHS W CBOWCTB BXKHEUIIUX O -

AMUHOKHUCIIOT Y NENTUIIOB,
COoeIMHEHUH 1N VIVO U 1N Viro.

a TAaKK€ XMMHUYECKMX NPEBPALIEHUNA OTUX

Bonpocsl 1j151 caMOCTOATEIbHOM MOATOTOBKH

Ne YuyebHOe 3a1aHKE Konkperuzauus 3aianus
1. | Homenkinarypa u Hamumure CTPYKTYpHBIC hopmyIibl
KJ1accuduKaIus CICAYIONIUX AaMUHOKUCIIOT. TJHWILWH, aJaHuH,

O-aMHUHOKHCJIOT

BAJIVH, JICWIMH, W30JICUIMH, JIM3WH, CEPHH,
UCTenH, (EHUJATaHWH, TUPO3UH, TMPOJIHH,
TpunTodaH, acmaparuHOBas W TIIyTaMHUHOBAS
KHCJIOTHI. [IpuBenure KJIacCU(PUKAIHTO
BBILIICHA3BAHHBIX KUCJIOT:

a). mo unciy -COOH u -NH; rpym;

0).yKa)kHuTe JKUPHBIC, apOMaTHUYECKHE u
TrEeTEPOLUKINYECKNEe aMUHOKHUCIOT. Kakue wu3
HUX SBJISIOTCSI HE3aMEHUMBIMH 7

2. | CnocoObI oJTy4eHus
AMUHOKHCIIOT

[Momyuwure: aJlaHUH u3 poTaHa’s
UaruAPUIHBIM CIIoco0oM; BaJIMH
aMMOHOJIM30M 2-0poMo-3MeTI0yTaHOBOM

KHCIOThI. Ha3oBWTe W3BECTHBIE  CHOCOOBI
o0Opa3oBaHMs AMHHOKHCIIOT IN VIVO.

3. | Xumuueckue cBOMCTBA
0-aMHHOKHCJIOT
a)peakinuy KapOOKCHUIbHOU
TPYIIIBI

Hanummre: cxemy B3aMMOAEMCTBUSI BajMHA C
ruapokcuaom menu (Il); amanwHa M 3THIIOBOTO
cnupra B npucyrctBuun  HCI  (cyxoii);
3aIUIICHHOTO [0 AaMHUHOTPYMIE allaHuH C
POCls; peakiuu NeKapOOKCUITMPOBAHUS
tpuntodana. HazoBure mpoayKThl PEaKITHH.
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0).peakiuu aMUHOTPYIII

a) B3aUMO/IEICTBHE JIeHIHa C
XJIOPAHTUIPHUIOM YKCYCHOM KHCJIOTHI,
OCH3MIOKCUKAPOOHUIXJIOPUIOM,

0) THCTHAMHA C Aa30THCTOM KHCIIOTOH,
dbopMaIbIETHIOM;

B) ajaHuHa ¢ 2,4-IUHUTPOPTOPOECH30I0M
(peaxtuB CeHrepa);

I) BaJuHA C (PCHWIN30THOIMAHATOM

(peakmmst ~ Dpmana).  Kakme — mpomyKTh
o0Opa3yroTcs Tpu JAe3aMUHUPOBAHUU IN VIVO?
Kakwue peakiuu UCTIONB3YIOTCS B

OMOXMMHUYECKOM aHaJIN3E?

4. | AmdoTepHbIe CBOMCTBA

Hanuimure cxembl peakuuii ajaHWHA, BajlMHA,
IIIMIMHA: a) ¢ pa30aBieHHbIM pacTBopoM NaOH
Npyd KOMHATHOW TeMIieparype; 0) ¢ CONSHOM
KHUCJIOTOM.

5. | IlenTuasl ¥ DOJIUIIENITHIEI

Hanummre qumentua ¢ MOCiIen0BaTeIbHOCTHIO
JCHITMH-BaJINH (JTeti-Bamn), TPUNCTITH]T
ructuauH-cepuH-Tpunropan  (I'mc-Cep-Tpn).
O0o3HaubTe NENTHIHYIO CBs3b. OOBSCHUTE
NOHATUS "TIEpBUYHAS , 'BTOPUYHAS CTPYKTypa
Oenka.

6. | JIJaboparopHas pabota

1.06pazoBanue KOMIUICGKCHOM COJU  MeIu
TJIMLAHA.

2 KcanTomnpoTenHOBas peaKIius.

3. Ocaxxnenue OeKa COAMU TAKEIBIX
METAJIJIOB.

4. buyperoBasi peakiiys Ha MENTHIHYIO CBS3b.

BaHaHlflﬂ JISA CAMOCTOATECJIBHOIO PCIICHUA

1. Ilpu OuypetroBoil peakuuu o0Opa3yeTcss OKpaUICHHOE KOMIUIEKCHOE

COCIHNHCHHUC
H2N\ /NH2
cC—oO 0=C
Y4 ///, N\
N\ /,Cu\ P N
/c—o" o—c\
H,N NH,

OObsACHUTE XMMHUYECKYIO CYIIHOCTh JaHHOM pPEaKIUH Ha MEeNTHIHYIO

CBSI3b.
2. Hammimure  cunrtes

munentuaa  JgednuH-tupo3uH  (Jlen-Tup) ¢

UCITOJIb30BAaHUEM ONEPALMI «aKTUBALUU» U <3alUThD». YKaxuTe N- u C-

koH1eBrle AK.
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3. Kakue nmpoaykTsl 00pa3yroTcsi Mpu OKUCIUTEIHFHOM M HEOKHCIUTEITEHOM
JI€3aMUHUPOBAHUH TpUIITOpaHa, U30JIeHIIMHA?

4. Kakoe coenMHEHWE TIOMYYUTCS TPU JCHCTBUHM a30TUCTOM KHCIOTHI Ha

anaHuH, eHWIATAaHUH ?

OObsCHUTE TOSIBJICHUE JKENITON oKpacku B peakiuu oenka ¢ HNOs.

Ha nmpumepe peakiuii 1okaxute aMmpOTEepHBIE CBOWCTBA aJaHUHA.

o o

IIporokos Ne 17 Hara

Onwvim 1.

Oo0pa3oBaHne MeIHOI KOMILIEKCHOM COJIM ITHIMHA.

B npoGupky nomemaror 1 ma 2 %+oro pactBopa riaunuHa. JJodaBnsior
JIOTIATOYKY CYXOT0 KapOoHaTa Meau U HarpeBaroT. CMech OKpaIInBaeTCs B
CUHUU 1[BET Oaroaaps 00pa30BaHUIO0 KOMILIEKCHOTO COSIUHEHUSI.

Xumusm:

H
H\ v
o) OH 0 o) N\
N
o CuCo, A AN A
2 > | Cu |
4
CHZ‘NHZ CH\2 . \ / O
N
W H
Haénwoenue:.
Buisoowt:
Onvim 2.

Ocaxxkgenue  0€JKOB  KOHUEHTPHMPOBAHHBIMH  MHHEPaJbHBIMHU
kuca0oTamMu. KcantonporenHoBasi peakuus.

B mpoGupky ¢ 1 mMnm pactBopa simyHOoro Oenka mnpuOaBisioT 1 Mo
KOHIEHTPUPOBAHHON a30THOW KUCIOTHI U nepememnBatoT. OOpasyercs: Oemblit
XJIOTIbEBUHBIM OCAJOK, IIPU HArpEeBAaHUM NEPEXOIAIIUN B SPKO-KENThIM. [Ipn
nobasnennn 2-3 Ma  10% pacrBopa NaOH mnosBasercs opaHxeBoe
OKpalllBaHUE.

71



HNO;

HO CH,-CH—COOH >
NH,
NaOH
——> HO CH,-CH—COOH >
H,O
NH,
O,N XenToe okpawmBaHue
—_—
O CH,—-CH—COOH
o ®/ NH,
O<—oN

ONa oOpaHXeBO-KpacHOe oKpaluMBaHue
Haénwoenue:

Bwieoowr.

Onoim 3

Ocakaenue 0eJIKOB COJSIMH TSKEJILIX METAJIOB.

B omHy mpoGupky k 1 M pactBopa sM4HOro Oellka MO KarlisM, IMpH
BCTPSIXMBAHWHU, JO BBIMAJCHUS OCaIKa MPUOABISIOT HACBHIIICHHBIA BOIHBIN
pactBop Meau (lI) cynabdara, a B apyryro, K TakoMy K€ KOJHYECTBY Oelika,
aHaJIOTMYHBIM criocoooM mpubaBisitor 20 %+biii BoaubIl pactBop cBuHna (I1)
arierara. B o6enx nmpoOupkax mporucxoauT 00pa3oBaHUE OCATKOB.

Haéonwoenue:.

Bwieoowr:
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Onwvim 4.

buyperoBasi peakuusi Ha ENTHIHYIO CBA3b.

B nmpobupky nomectute 5-6 kamenab pacTBopa sIMYHOrO Oejka, 100aBbTe
paBHblii 00beM 10% pactBopa NaOH u 1-2 xammm pactBopa CuSQ.
Habmroaercs mosiBieHUE KPacHO-(PHUOTIETOBON OKPACKH.

0 R4
\ /
o) R C—CH Cu(OH),
N\ I / \ .
C—CH—NH HN—ﬁ
e
o 6enok @)
o) R
\ /0
R C—CH
A / \ @
C—CH—N HN=C|)
S
»
- o° U o0
% 0
T \ Vil
C=NH\ /N—?H—C\\
@
/CH—C\\ R O
R} 0
KOMMNJIEKCHOE coeanHEHne
Haonroenue:
Buoieoowr.

Jluteparypa 111 CaMONOATOTOBKHU:

1 T'yocwekuit FO.1., - bioopraniuna ximis. — Binaunsg: Hosa kuaura, 2005.

C.236-281

2 3imenkoBcekuii b.C., Mysuuenko B.A., Bioopraniuna ximis.- K.: Bun.
“Ksapt”, 20009.

3 AprembeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
71a00paTOPHBIM 3aHATUAM MO OMOOpPraHUYECKON xuMuu.- M. MeauiuHa,
1985.

4 TiokaBkuHa H.A., baykoB IO.M. - buoopranmueckas xumus .- M.:
Memunmnua, 1991.C.312-361
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3auarue 18

Tema: " Hykieoruasl,

CTPYKTYPA HYKJIEHHOBBIX KHCJIOT"

MoTuBanuss TeMBbI.

HYKJICO3H/IbI.

IlepBuyHast W BTOpPUYHAA

3HaHUE CTPYKTYPHBIX M CTEPEOXUMHUYECKHX

0COOEHHOCTEH CTPOCHHUA HYKICO3WAOB, HYKICOTHUAOB M HYKJICHHOBBIX KHCJIOT

CHOCO6CTByeT IIOHMMAaHHUIK MCXaHHU3Ma

OumocuHTe3a OCNKOB, TMepenadu

HaCJIeICTBEHHOW MHGOpMAIIMK, BHITIOJHEHU UMU KO(DEepMEeHTHbIX (YHKIMM, a

Takke poimu AT®D Kak >HEPreTuYecKoro

OMOXUMHYECKUX TPOIIECCax.
[eab: 3akpenuTh 3HAHUSA O MPUHIMIIAX CTPOCHUSA HYKJIECUHOBBIX KHCJIOT
— KJIETOYHBIX KOMIIOHEHTOB Ha CTA/INU WX MEPBUYHON U BTOPUUHOM CTPYKTYPHI,
SIBJISTFOIIIUXCST HEOOXOAMMOM TIPEANOCHUIKOW K TOHMMAaHHWIO WX OMOCHMHTE3a U
OMOJIOTHYECKOMN POJIH.
Bonpocsl 17151 cCaMOCTOATEIbHON NOATOTOBKM:

"mocTaBmMKa” B Pa3IUYHBIX

Ne YuyebHOe 3a1aHME Kounkperuzauus 3aianus

1. | Knaccudukanus u HomeHkiary- | Jlaite XUMHYECKHE Ha3BaHHE
pa HYKJIEMHOBBIX OCHOBAaHMH. CIEAYIOIMM  OCHOBAaHUSIM.  yparui,
JlakTUM-aKkTamMHasi TayTOMEpUsl. | TAMUH, 1WATO3WH, AaJ€HHWH, TyaHUH:
KomriemeHnTapHOoCTh HANUIIUTE MX TayTOMEpPHBIE Mapbl
OCHOBAHMHU. ocHoBanuii A-T, I'-11.

2. | CtpoeHue HyKJICO3U 0B Hanmummre cxemsl peaknuii ruaposmsa
aJICHO3MHA u JIE30KCHaJICHO3MHA,
ryaHO3UHa u JIE30KCUTYaHO3HHa,
[IUTHINHA u JIE30KCUIIMTHINHA,
ypUIAMHA U THMUHA.

3. | CtpoeHue HyKICOTUI0B Hamummre ctpykrypHble GOpMyJbl |
OCYIIECTBUTE THUIPOIU3  CIETYIOIIMNX
HYKJICOTUOB: aJICHUJIOBOM,
T'YaHUJIOBOW, LIUTHUIUIOBOM,
TUMUIWJIOBOM, JIE€30KCHU-IIUTHIMIOBOM,
YPUIAUIIOBOU KHUCIOT. Crtpoenue,
coiictBa AT® u e€ 3HaucHue.

4. | IlepBuuHas U BTOpUUHAS Hamummre crpoenune ywactka JIHK co

crpykrypa PHK u JTHK CeAYIOIEN IIOCJIEI0BATEIILHOCTBIO
ocHoBauumii: AT, I'T, ALl; PHK- T,
VI'. Hanumumre cxemMy B3auMOJECHUCTBUS
AT® c I'mu, Ana, Bain, Jlei.
5. | 3HaueHHE HYKJIEMHOBBIX KUCIOT | YKaXKHUTE Ha POJIb HYKJIEUHOBBIX KHCIIOT

B )KU3HEAECATEIIbHOCTU
PaCTUTENBHBIX U )KUBOTHBIX
OPraHUu3MOB.

B OuocuHTe3e O€JIKOB M B Iepeaaye
HACJIEICTBEHHOU NH(OPMALIUH.
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Saz[amm AJIA CAMOCTOATEIbHOI'O PCIICHUSA

Hanumure cxemy TUIPOIUTHYECKOTO pAaclIeIUIeHUs B KHUCJIOW cpefe
aeHO3UHTPUPOCPOPHON KHUCIOTHI B IIEJIOYHOM Cpele U HA30BHUTE

MPOJYKTHI pEaKIUH.
NH,

/N
gy

OH  OH
Hanumure TayTomepHble NpeBpailleHus TUMUHA. Kakoil U3 TayToMepoB

npeobiiajiaeT B paBHOBECHON CMECH?

Kakas m3 nByx komiuiemeHTapHblx nmap YA wmmu TA BXoauT B cocTaB
JIHK? Hanumure cTpoeHue 3Toi mapsbl.

Hamummre crtpoenne ywactka nenu PHK ¢ nmocnemoBarenbHOCTBIO
ocHoBaHui: 'Y A u BeIIEeANTE CIOKHOIDUPHBIE CBA3H.

JIuteparypa 111 CaMONIOATOTOBKHU:

I'y6cebkuii FO.1., - bioopraniuna ximis. — Binauis: Hosa kaura, 2005.C.
320-343

3imenkoBcekuit b.C., Mysuduenko B.A., bioopraniuna ximis.- K.. Bug.
“Ksapt”, 20009.

AprembeBa H.H., bemo6opomor B.JI. u ap. - PykoBoacTtBo k
Ja00paTOPHBIM 3aHATHUSM 0 OMOOpPraHUYecKoW XuMuu.- M.. MenuiuHa,
1985.

TiokaBkuna H.A., baykoB IO.M. - buooprannyeckas xumus .- M.:
Menununa, 1991.C. 400-412
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3auarue 19

Tema: [IpakTHYecKHe HABBIKM U pellleHHe CUTYAIIMOHHBIX 32124 10
Teme: «buonmoJMMepbI M UX CTPYKTYPHbIE KOMIIOHEHTBI».

MoTuBauus TeMbl: C OMOJIOTHYECKON TOYKU 3peHus OOJIbIIOe 3HAUCHUE
MMEIOT AaMHWHOKHCIIOTBI, KOTOPBIE SBISIOTCS IPOCTEMIIMMHA KOMIIOHEHTAMH
OENKOB — BaXXHEMIIMX COEAMHEHUH CIyXaluuX MJii TOCTPOCHHUs TKaHel
YEJI0BEYECKOI0 M KMBOTHOTO Opranu3Ma. Hexkoropele nmenTuabpl NIpeAaCcTaBIIsSIOT
CaMOCTOSTENBHBIA WHTepeC (TOPMOHBI OKCHTOIMH, BAa3OMPECCHH, HHCYIIWH).
[lo3HaHME OCHOB CTPOCHMS U CBOWCTB HYKJIEMHOBBIX KHCIIOT, IIO3BOJISIET
IIOHMMATh CYLIHOCTh HOPMAJIBHBIX U MATOJOTUYECKUX MPOLECCOB B OPraHU3ME,
HOJIOMTH K MEPCHEKTUBHBIM IIPOOJIEMaM YIIpaBI€HHUs HEKOTOPBIMU MIPOLIECCaMU
KU3HEIEATEIbHOCTH.

[Heab: OOBACHATH AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
HNENTUIHON CBSI3M M NEPBUYHOM CTPYKTYpbl OEJIKOBBIX MOJEKYJ. 3aKpEHnuTh
3HAHUS O NPUHLMIIAX CTPOECHUS OMOMOIMMEPOB - KIETOYHBIX KOMIIOHEHTOB Ha
CTaJMU UX NEPBUYHON U BTOPUYHOMN CTPYKTYPHI.

Bonpocsl 1151 cCaMOCTOATEIbHON NOATOTOBKM:

KoHkpeTHble mesm: \ HMcxoaublii ypoBeHb 3HAHUM
YMeETb:
1. IIpoBoauTH KJIacCU(pUKAIUIO 1. Knaccudukanuyss aMuHOKHUCIIOT.
aMUHOKUCIOT. OOBSICHUTH CTPOEHHUE 2. CpaBHUBaTb  KHUCJIOTHOCTh
AMUHOKHUCIIOT U MENTU/IOB. OCHOBHOCTb AMUHOKHUCJIOT

MPOTHO3UPOBATH 179 CHITY
3aBHCHUMOCTh OT  CTPYKTYPHBIX
MPOCTPAHCTBEHHBIX (PaKTOPOB.

N w =

2. XapakrtepuzoBaTh mnepBuuHyro U | 1. J[aBaTh XapakTepUCTUKY BHYTpHU- U
BTOPUYHYIO CTPYKTYPY MENTH]IOB. MEXMOJIEKYJISPHBIM BOJOPOJIHBIM
CBA3SIM Ha IMpuMepax KapOOHOBBIX
KHUCJIOT, CHUPTOB, T€TEPOLIMKINYECKUX

CUCTEM.
2. OOBsICHUTH ONTUYECKYIO
AKTUBHOCTH ACUMMETPUIECKUX

COEAMHEHNH B PsIIy aMUHOKHUCIIOT.

3. IpoBoguts  crpykTypHbii U | 1. [IpoBOANTH KaueCTBEHHbBIE PEAKIHH

GYyHKIMOHATBHBIA ~ aHAIW3  aMHHO- | Ha aMHHO-, KapOOKCUTPYIIITY,
KHUCIIOT, IENTUAOB, pUOOHYKJICO3HUI0B, | 00pa30BaHNE KOMILJIEKCHBIX COJIEH C
pPUOOHYKIICOTHIOB u ux 2- | TSOKETTBIMH MeTaJlJIaMu,
JIE30KCHaHAaJIOTOB. KCAaHTOIIPOTEHMHOBYIO0, OUYpPETOBYIO M

PEaKII0 C HUHTUAPHUHOM.
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4 XapakTepu30BaTh nepBuunyto, | 1.M306paxkars crpoenue JJHK, PHK u
BTOPUYHYIO TPETUYHYIO CTPYKTYpPY | IPOBOJUTH  HUX  THUIAPOJIUTHYECKOE
PHK u JTHK. paciienjieHue.

5. MHcnonb3oBath 3HaHWe XUMHUU | 2.00BACHATh TPUPOAY BOJOPOJIHOM,

HYKJIEMHOBBIX KUCJOT JIJIs1 OObSICHEHUS
X OMOXUMUYECKUX (DYHKIUH.

[VIMKO3UIHOM,  CIOXXHOX(UPHOU U
AHTUJIPUJIHOW CBSI3M B  MOJIEKYJIaX
HYKJIEMHOBBIX KHUCJIOT

6. Xapakrepu3oBaTb HYKJIECHHOBBIC
KHUCJIOTHI KaK OCHOBY IJisl TEepeaadyu
TeHeTUYECKON MHPOpPMAIIHH.

Jluteparypa 11 CaMONOATOTOBKHU:

1 T'yocekuit FO.1., - bioopraniuna ximis. — Binaunsg: Hosa kuura, 2005.

C.236-281

2 3imenkoBchkuii b.C., Mysuuenko B.A., Bbioopraniuna ximis.- K.: Bun.

“Ksapt”, 2009.
3 ApremneBa H.H.,

beno6oponos B.JL.

u ap. - PykoBomctBo K

71a00paTOPHBIM 3aHATUAM MO OMOOpraHUYECKON xuMuu.- M. MeauiuHa,

1985.

4 TiokaBkuHa H.A., baykoB IO.M. - buoopranuueckas Xumus

Memunmnaa, 1991.C.312-361

- M.:
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3auarue 20

HNToroBsiii MOAYJIbHBIA KOHTPOJIb:
«BbHOIOrHYeCcKN BaKHbIE KJIACCHI 0MOOPTraHMYeCKUX COeITMHEeHHUIA.
buonosumepsl U UX CTPYKTYPHbIE KOMIIOHEHTHI».

Ilepeyenn
KOHTPOJIbHBIX BOIIPOCOB K ¢/iaye HTOrOBOr0 MOAYJIA M0 KypCy
OMOOPraHN4YeCcKOl XMMHUM.

1 BHOOpFaHI/I‘{CCKa}I XMMHS KaK HayKa. OIPEACICHUEC, IpeAMET H
3aga4u, pasacibl, MCTOAbI UCCICAOBAHUA. 3HaueHHE B CUCTEME BBICIICIO
MCAHUIIMHCKOTO O6paBOBaHI/I}I.

2. Knaccudukanusa  opraHMyeckux  COEJUHEHUHM 1O  CTPOEHUIO
YTJIEPOJHOTO paJuKaia U TPUPOA0d GYHKIIMOHAIBHBIX TPYII.
3. CtpoeHne BaXHEMIIMX KJIacCOB OHMOOPTaHMYECKUX COECIMHEHUU 10

npupone  (QYHKUUOHAIBHBIX TPYNI: CHOUPTOB, (EHOJOB, THOJIOB,
aJbJIETU]IOB, KETOHOB, KapOOHOBBIX KHUCIOT, CIOXHBIX 3(QHUPOB, aMUIOB,
HUTPOCOEIUHECHU, aMHHOB.

4. Howmenxknarypa OPraHUYECKUX COCAUHEHHM! TpUBUAJIbHAS,
paloHanbHas, MexayHapoaHas. [IpuHimunsl oOpa3oBaHusi Ha3BaHUU
oprannyeckux coeauHeHui nmo Homenknatype MIOITAK: 3amectuTenbHOM,
paanKano-QyHKIIMOHATBHOM.

5. Teopust cTpoeHHs] OPraHUYECKUX COEAMHEHU. XUMHUYECKOE CTPOEHHUE
MOJIEKYJI; TOHATHE PO CTPYKTYPHBIE U30MEPHI.

6. [Ipupoga XHUMHUYECKOW CBSI3M B OPraHUYECKUX COCAMHEHHUSX:
rubpuan3zanus opouraie, 3MIeKTPOHHOE CTPOCHUE COEIMHEHHI yriepoa.

1. Jlenokanuzanus  2JIEKTPOHOB M CONPSKEHHbIE  CUCTEMBl B
OpraHn4eckux coeuHeHusX. ConpsKEHHbIE CUCTEMBI C OTKPBITOM LEMNbIO:
AJIIEKTPOHHOE CTPOEHUE U XUMUYECKHe cBoiicTBa 1,3-11MeHOB.

8. ConpspkeHHBIE  CHCTEMBI € 3aMKHYTOM — IEMbIO.  DJIEKTPOHHOE
CTpOeHHEOEH30J1a; apOMATHYHOCTh Y Psiia OJHO- U MHOTOSIJIEPHBIX apEHOB,
reTePOLUKINYECKIX COSTUHEHU.

9. B3anmHOoe  BiOusHHME AaTOMOB B  OpPraHUYECKHX  MOJIEKYJaX:
noJisipu3anus cBsi3ei; HHAyKTUBHBIA (I£) 1 Me3omepHbIid (Mt) 3 deKTh.
BrusiHue 371eKTpOHOJOHOPHBIX U 3JEKTPOHOAKLENTOPHBIX 3aMecTUTeNen
Ha PEaKIMOHHYIO CIIOCOOHOCTH MOJEKYII.

10. TIlIpocTpaHCTBEHHOE CTpOEHHE OMOOPTaHUYECKUX COCIMHEHUI: PopMyIIbI
cTtepeoxumuii;  koHpurypamuss U KoHpopmammsa.  Crepeon3oMepsi:
reOMETPUYECKHE, ONTHYECKUE, TOBOPOTHBIC (KOH(DOPMEDHI).

11. T'eomerpuyeckass HM30MEpHUsi B 3aMEUICHHBIX aJKEHAaX, IMKJIOAJIKaHaX,
HEHACBIIIEHHBIX BBICHIMX JKUPHBIX KHUCJIOTaX, AUKAPOOHOBBIX KHCIIOTaX.
Luc-, mpanc- n E/Z-HOMEHKIIaTypHBIE CUCTEMBI.

12. Ontuueckass  HM30MEpHUS;  XUPATBHOCTH  MOJEKYJT  OpPraHMYeCKHUX
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coeqmaennii. D/L- wu R/S- crepeoxmMuyeckne  HOMEHKIATYPBHI.
DHAHTUOMEPHl M JIUACTEPEO MEpbhl OMOOPraHUYEeCKUX coeauHeHuil. CBs3b
POCTPAHCTBEHHOTO CTPOCHUS C (PU3NOJIOTUYECKON AaKTUBHOCTBIO.

13. TIloBopoTrHbie  (KOH(OpPMAIMOHHBIE)  H30MEPBI;  MPOCKIIMOHHBIC
bopmyIibl Hrromena. DHepreTuyecKue XapaKTEePUCTUKH
KOH(GOPMAIIMOHHBIX H30MEpPOB YIJIEBOJAOPOJOB B CUH-, AHMU- U 20Ui-
KOH(opMaIuu.

14. KoudopManmoHHble  H30MEpPbl  LUKIMYECKUX  YIJIEBOJOPOJIOB,;
aKCUaJbHbIE U SKBATOPHAJIbHBIE CBSI3U B MOJIEKYJIE€ IUKJIOTEKCaHa. 3HaYEHUS
KOH(GOPMAllMOHHONW HW30MEpUM [UIsl  OOpa3oBaHMsI MPOCTPAHCTBEHHOU
CTPYKTYpbI OMOMOJIEKY.

15. Tumbl peakuuidi B OHOOPraHMYECKON XUMHUU. Kilaccu(uKamus 110
pe3yabTaTaM (HaImpaBICHHOCTHIO) U MEXaHU3MOM PEaKIny.

16. XapakTepucTuka U TpPUMEPHI OTACIBHBIX THUIOB pEakUUil B
OMOOpPTaHMYECKOW XUMHUM. MPUCOETUHEHUE, 3aMellleHuEe, OTIICNICHUE
(3MMMUHHMPOBAHKE), EPETPYIITUPOBKA, OKHCICHHE H .

17. XapakTepucTHka W TPUMEPbl TOMOJIMTHYECKUX (PaaUKaIbHBIX) H
reTepPOIUTUYCCKUX (MOHHBIX) peakiuii B OHOOPraHMYECKOW XHMHHU.
DnekTpoduIbHbIE U HYKICO(PUIbHBIE PEAreHTHI.

18. OxucAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU B OHOOpPraHUYECKOM
xumuu. CBOOOAHOpAAMKAIbHBIE pPEAKIUU O00pa3oBaHUS TMEPOKCHUIHBIX
COCIMHEHUM, UX OMOMEIUIIMHCKOE 3HAYeHUE B HOPME U TMPU YCIOBUAX
NATOJIOTUU KJIETKH.

19. KucnoTHele W OCHOBHBIE CBOWCTBA OHMOOPraHUYECKUX COEIUHEHUIL:
IIPOTOHHAs Teopus bpeHncrena; Teopus KUciIoT U anuu JIsronca.

20. Tuapokcuncomepkamye COSAMHEHWS - CIOUPTBI W THOJNBI B
OMOOpPraHUYECKON XMMHUU. CTPOEHUE, CBOMCTBA, OMOMEAUIIMHCKOE 3HAUCHHE
OTJIETIbHBIX TPEICTaBUTEICH.

21. ®DeHosl. CTpPOCHHE, CBOIJICTBA, OMOMEIUIIMHCKOE  3HA4YEHUE.
XapakTepucTUKa TMpEICTaBUTEICH OJHOATOMHBIX ((peHos, Kpe3on) W
JIBYXaTOMHBIX (TMPOKATEXUH, PE30PIIMH, TUAPOXUHOH) (PEHOJIOB.

22. Tuonsl (MepkarmnTaHsi), cyabhUIbI u TUCYIb(PUIBI B
OMOOPraHMYECKON XUMHUU. CTPOECHHUE, CBOMCTBA.

23. KapOonunbHble COEIUHEHHUS B OMOOPTaHUUECKON XUMUU. XUMHUECKUE
CBOMCTBA U OMOMEIUIIMHCKOE 3HAUCHHUE aJbJIETUIOB U KETOHOB.

24. KapOoHOBBIE KHUCIOTHI B OHOOPraHUYECKONW XUMHUHU. CTPOCHHE U
XUMUYECKHE CBOWCTBA, (YHKIHMOHAIbHBIE MPOU3BOAHBIE KapOOHOBBIX
KHUCIIOT (aaTHIpUA, aMUJIbI, CJIOXHBIE 3pUpHI). Peaxun
NeKapOOKCUITUPOBAHUS.

25. CtpoeHue U CBOWMCTBA AUKApPOOHOBBIX KHUCIOT: IIaBEJIEBOM, MaJIOHOBOM,
SIHTapHOM, TJIyTapoBOi, pyMapoBoOH.

26. CrpoeHue H CBOWMCTBAa YroJbHOM KHUCIOTBI M €€ MPOU3BOJHBIX.
VYperaHnsbl, ypeuibl KUCJIOT, MOYEBUHA.

27. Cnoxubeie 32¢upbl KapOOHOBBIX KHCJIOT. HOMEHKJIATypa, oOpa3oBaHUE,
CBOICTBA.
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28. AmuHBI. HOMEHKJIATypa, CBOWCTBa. buOMemuIMHCKOE  3HAYCHHE
OUMOreHHBIX aMUHOB (aJpeHaIMHA, HOpaJApEHAIMHA, T0()aMHH, TPUITAMHUH,
CepOTOHMHA, THCTAMHMHA) W [OJMAMUHOB  (CLICpMHIMHA, CIICPMHHA,
IyTpECIMHA, KaIaBePUHA).

29. ApoMartudyeckue aMHUHBL. CTPOCHHME, CBOWCTBA. AHWIMH  Kak
NPEIIIIECTBEHHUK B CHUHTE3€ JICKAPCTBEHHBIX CPENCTB - Cylb(haHUIaMHIA,
¢denareTnHa, aHeCTe3MHA, HOBOKAMHA.

30. AMHMHOCHHUPTBI: CTpOEHHE, CBOWCTBAa. bHOMenuUMHCKOE 3HaUYeHUE
STaHOJaMKHa (KOJIAMHUHA), XOJIMHA, allCTUIXOJIMHA.

31. T'mapOKCHUKHUCIOTHI B OMOOPTaHWYECKON XUMHUU: CTPOEHUE U CBOICTBA
MOHOKapOOHOBBIX  (MOJIOUHOW, THUIAPOKCUMACISIHONH)  JUKapOOHOBBIX
(s0mouHOM, BHHHOW) W TPUKApOOHOBBIX (JJMMOHHOMW, ITMC-aKOHHTOBOK)
TUAPOKCUKHUCIIOT.

32. AMUHOKHUCJIOTBHI: CTPOCHHE, CTEPEOM30MEpHs, XMMHUYECKHE CBOWCTBA.
buomenunuHackoe 3HaueHue L-aMHHOKMCIOT. Peaknmym OMOXUMHYECKHX
NpEeBpalICHA aMUHOKHUCIIOT. JIe3aMHUHHPOBAHHE, TpPaHCAMUHUPOBAHUE,
neKapOOKCHUIITMPOBAHHE.

33. Ctpoenue u cBoicTBa HanboIee PaCIPOCTPAHEHHBIX B OMO00BEKTaX
OKCOKHCJIOT: MHPOBUHOTPATHON, alleTOYKCYCHOH, IaBEIeBOYKCYCHOM,
KeTorJyTapoBoi. [IOHITHE 0 KETOHOBBIX TEax.

34. ®enonokucnorsl. CanuuuioBas KHUCIOTa U €€ MPOU3BOJHBIE Kak
IPOTUBOCHAIUTEIbHbBIE (amerwmicanuIuiIOBas KHUCJIOTA,
MeTHJICATULINIAT, camuuuiaT HaTpWHs) u
IPOTUBOMHUKPOOHBIC((EHUICATUIIIIIAT) CPEACTBA.

35. IlaTuuneHHbIe TETEPOLUKIIBI C OTHUM TeTepoatoMoM (, hypaH, THO(EH).
buomenunuHckoe 3HaYeHHE TETPANUPPOJIBHBIX COEIUWHEHUH; mopduHa,
nopdUpUHOB, reMa.

36. Humonm m ero mpou3BOJHBIE. TPUNTO(PAH U pPEaKIUU 0O0pa3zoOBaHUS
TPUNITAMUHA M CEPOTOHUHA; MHAOKCHJI, CKAaTOJ - 3HAYCHUE B MpOIleccax
THUCHHS 0CJIKOB B KHIIICYHUKE.

37. IlaruuneHHbIe TETEPOIMKIBI C ABYMs reTepoaroMamMu azorta. [lmpasomn,
NUPA30JI0H; TPOU3BOJHBIC IMHPA30JIOHA-D KaK JIEKAPCTBEHHBIE CpPEICTBA
(aHTUMHUPUH, aMUIONHMPHUH, aHAIBIMH). MMHIa301 M €ro MpOU3BOJHBIE:
TUCTUIVH, TUCTAMUH.

38. IlaruuieHHbIE TeTEPOIMKIIBI C IBYMSI Te€TepoaTOMaMU: THA30J]1, OKCa30J.
Tuazoi Kak CTPYKTYpPHBIA KOMIIOHEHT MOJICKYJIbl THAaMHHA (BUTaMHuHA B).
39. llectuuneHHble reTEPOIMKIIBI C aTOMOM a30Ta: MUPUANH. HukoTnHamua
(Butamua PP) kak cocTaBHas 4acTh OKHCIHTEIHHO BOCCTaHOBHTEIHHBIX
NUPUANHOBBIX KOGepMeHTOB. [IUpUAOKCHH © MOJEKYyIApHBIE (POPMBI

BUTaMUHA Bs

40. IllectnusneHHBIE TETEPOLMKIBI C IBYMsl aroMamMu as3orta. Jua3uHbI:
NUPUMHIWH, THUpPa3uH, NUPUAA3UH. A30THCTBIE  OCHOBaHUS  —
NPOU3BOJIHBIC MUPUMHUIUHA (YpaIlil, IIATO3MUH, THMHUH)

41. TIlpousBoaHble THUPUMHUIWHA KaK JIEKapCTBEHHBIE CpeACTBa: 5-
dropypauui, oporatr kaiaus. bapOutypoBas kuciaoTa: 0apOUTypaThl Kak
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CHOTBOpDHBIE M MPOTHBOdMUIENTHYECKUE cpenctBa ((penobapOuran,
BEpOHaI).

42. IllecTuuneHHblE TE€TEPOLUKIIBI C rerepoaromamu. DeHoTHA3UHBI
aAMHUHA3UHBI Jp. KaK IICUXOTPOITHBIE (HEHPOICTITHUECKIE) CPENICTBA.

43. CemuuieHHbIE TE€TEPOLUKIBI C ABYMsI TerepoaromMamu. JlHa3enuHsl:
0eH30-1,4-11a3enuHbl Kak HauboJiee pacIpPOCTPAHEHHBIE TPAHKBUIN3ATOPHI
Y QaHKCUOJIUTHKHU.

44. TlypuH W ero TpPOU3BOAHBIE. AMHHOIPOW3BOIHBIE IMypuHA (AICHHUH,
TYaHWH), WX TayTOMepHbie (OpMBbI; OHOXMMHUYECKOE 3HAUYCHUE B
o0pa3oBaHUU HYKJIEOTHIOB U KOHEPMEHTOB.

45. T'uapoKCUIPOU3BOAHBIC IypHUHA: TUNOKCAHTHH, KCAHTHUH, MOYEBasd
KucnoTa. MeTHIIMpOBaHHbIE MPOU3BOHBIE KcaHTHHA (KodenH, TeopuumH,
TEOOPOMHH) KaK (PH3HOJIOTHYECKUAKTHBHBIE COCAMHEHUS C JICHCTBHEM Ha
LEHTPaJIbHYIO HEPBHYIO U CEPICUYHOCOCYTUCTYIO CUCTEMBI.

46. YrneBoawl: onpezaenceHue, kiaccupukamnus. MoHocaxapuasl (aabpao3bl U
KETO3bI; TPHO3bI, TETPO3bI, MIEHTO3bI, TEKCO3bI, TENTO3bI), OMOMEIUIIMHCKOE
3HAYEHUE OTAEJIbHBIX IIPEICTAaBUTENECH.

47. Monocaxapuabl. meHTO3bl (pubo3a, 2-1e30KcHpr003a, KCHII03a),
rekcosbl (TrK03a, rajlakTo3a, MaHHO3a, (PpyKTO3a) - CTpOCHHE, CBOMCTBA.
KauecTBeHHBIE peakIuy Ha IIIIOKO3Y.

48. Ctpoenue " CBOMCTBA ITPOU3BOIHBIX MOHOCaXapHI0B.
AMUHOTIPON3BOAHBIE. TIIOKO3aMUH, FAJIAKTO3aMUH. Y POHOBBIE KUCIOTHI. L-
ackopounoBast kuciota (ButamuH C). [IpomykTel MOHOCaxapuioB: COPOUT,
MaHHHUT.

49. Omnwurocaxapuisl: CcTpoeHue, cBoWcTBa. Jlucaxapunel (caxapo3sa,
JaKTO3a, MaJbT03a), HX OMOMEIUIINHCKOE 3HAUCHHE.

50. Ilonucaxapunpl. I'omomosncaxapuabl: Kpaxmajl, INIMKOTEH, LEJH03a,
JNEKCTpaHbl -  CTPOEHHUE, TUAPOJU3, OHMOMEIULIMHCKOE  3HAa4YECHHE.
KauecTtBeHHas peakiyst Ha Kpaxmad.

51. T'erepononucaxapuipl: ompeneieHue, crpykrypa. CrpoeHue u
OMOMEUIIMHCKOE 3HAYCHHE TITFOKO3aMUHOTIIMKAHOB (MyKOTIOIMCaXxapuiaa) —
I'MaypOHOBOM KUCIIOTHI, XOHAPOUTUHCYIb(ATOB, FeapuHa.

52. Jlunmasl: ompeneneHue, Kiaccupukauus. Beiciime KUpHbIE KUCIOTHI:
NaJbMUTHHOBAS, CTEApUHOBAs, OJICMHOBAas, JIMHOJIEBAs, JIMHOJEHOBAS,
apaxumoHoBasi. [Ipocteie nunuabl. Tpuanmiarauneponsl (HEeHTpaibHbIC
KHPBI). CTPOCHUE, (PU3HOIOTUIHOE 3HAUCHHE, THPOIIU3.

53. CnoxHble JIVITHAIBL. docdonmumnumsl, dochopHast KHCJIOTA,
dochaTuauIITAHOIAMUH, dochaTuauixonuH, dochaTuauicepu.
Counromumuapl. ['mukomunuael. Ponb CHOXKHBIX JWMOUAOB B CTPOCHUU
OoroMeMOpaH.

54. Crepouapl Kak TMPOM3BOJAHBIC IHUKJIOMEHTAHIIEPTHIAPOPEHAHTPCHA
(crepana). CtpoeHue OHMOJIOIMYECKH BaXKHBIX MPEACTABUTEICH CTEPOMIOB:
XOJIeCTepHHA, BUTaMuHa D, )KETIHBIX KUCIOT, KOPTUKOCTEPOHJIOB, ITOJIOBBIX
TOPMOHOB.

55. AMMHOKHCIIOTHBIM COCTaB O€JIKOB W MENTHAOB, Kiaccudukamms L-
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AMUHOKHCIIOT.  XHUMHYECKHME ®  (PU3UKO-XMMHUYECKHE  CBOMCTBA
MPOTEUHOTCHHBIX AMUHOKHUCIIOT. HUHTHApUHOBAs peakiius, ee 3HauYeHue, B
aHaJIM3€ aMUHOKUCIIOT.

56. benku u menTuabl. ompeaeseHue, Kiaccudukauus, OWOJOTHYECKHUE
byHkiuu. TUIBI CBA3M MEXAY aMUHOKUCIOTHBIMU OCTaTKaMU B OEJIKOBBIX
monekynax. Ilentunnas cBsizb: oOpa3zoBaHue W CTpykTypa. buyperoBas
peakius.

57. VYpoBHU CTPYKTYpHOW OpTaHU3AIMU OEIKOB. NEPBHYHAS, BTOPUYHASI,
TPETUYHAS U YETBEPTUYHAS CTPYKTYPhI. OTUroMepHbIe OEIKH.

58. ®wusuko-XMMUYECKHE CBOWCTBA OCIKOB, HMX MOJEKYJSIpHAs Macca.
Metonas! ocaxxaenus. [lenatyparus OeiKoB.

59. Meroasl (QpaknHMOHUPOBAHUS W aHaIW3a OCEJIKOB U TENTHUIOB
(cemmmenTanusi, xpomarorpadusi, snexkrpodopes). AHaINU3 MEPBUUYHON
CTPYKTYpbI O€JIKOB M MEeNTUA0B: MeToAbl CeHrepa u DamaHa.

60. Hykieo3uasl, HYKJIEOTHAbI. A30TUCThIE OCHOBAaHHUS IYPUHOBOIO H
NUPUMHUIUHOBOTO Psifia, KOTOPBIE BXOAST B COCTaB HYKJIEOTH/IOB.

61. Hyxkneo3uasl. Hykneoruapl kak QochopriinpoBaHbie MPOU3BOIHBIC
HYKJICO3UIOB (HYKJICO3UAMOHO-, nau- u TpHudochatsl). Homenkmarypa
HYKJICO3U]IOB M HYyKJIeoTUA0B Kak komrnonenToB PHK u /THK.

62. Crtpoenne u OuoXxuMHUuYeckue (QYHKIMH CBOOOJHBIX HYKJICOTHJIOB:
HYKJICOTHUAKO(EPMEHTHI; HUKINYEeCKHe HyKIeoTuas! 3',5 AM®D, 3',5'TMO.

63. Hyxneunosbie KHCJIOTBI (me30KkcHpHOOHYKIICHHOBBIE,
pUOOHYKIICHHOBBIC) Kak MOJIMHYKJICOTUIBI. [TonsipHOCTH
nomuaykineotuanbix nenen JJHK u PHK.

64. Crpoenue u CBOMCTBA JAHK; HYKJICOTUIHBIN COCTaB,
KOMILJIEMEHTaPHOCTh a30TUCTHIX . [lepBUYHAs, BTOpUYHAS U TpEeTUUYHAs
crpykrypa JHK.

65. PHK: crpoenue, Tunsl PHK 1 ux pons B GuocuHTe3e OEIKoB.

66. Bwutamunpl: o0O0lasgs XapakTEPUCTHUKA. TMOHITHE KO(PEPMEHTHOTO
nericTBus BUTaMUMHOB. CTpOeHUEe U CBOMCTBAa BUTaMUHOB B1, By, Be, PP.

67. TopMoHBI. TMOHATHE O TOpPMOHAX Kak Ouoperynsaropax. OOrmias
XapaKTepUCTHKAa TOPMOHOB OEJIKOBO-TIENTUIHOW TPYIIbI, MNPOU3BOJAHBIX
aAMUHOKHCIIOT, CTEPOU/IOB.

68. Aunkanouabl. ompeaelieHHe. 3HAUYCHUE AIKAJIOUIIOB KakK JCHCTBYIONIUX
BEIICCTB JICKAPCTBEHHBIX CpeacTB (KJIACCOB MUPUAWHA W TUIICPHJINHA,
XUHOJIMHA ¥ H30XUHOJIMHA, HHJIOJIA).

69. AHTUOHMOTUKHM: 0OIlee TMOHIATHE, XapaKTepUCTHKAa AaHTHOMOTHUKOB
KJIACCOB AHTUOUOTHUKOB: MCHUIUIITNHOB, 11eaJoCIIOPUHOB,
CTPENTOMHITMHOB

82



24,
25.

26.
21.

I[TEPEYEHDB ITPAKTUYECKHNX HABBIKOB, KOTOPBIMUTOJIDKHBI
OBJIAZETDH CTYAEHTBI IIOCJIE U3YUYEHMA KYPCA
BMOOPT AHUYECKOI XVIMUU

[IpoBenenue peakunu Baraepa ¢ 0JIEMHOBOM KUCJIOTOM.

OOpa3zoBaHue dTHIIATa HATPUSI U €r0 TUIPOIIU3.

[Mposenenue peakuu CUu(OH) ¢ hopmansaerumgom.

JlokazaTenbCTBO HEHACHIIIIEHHOCTH KHpa peakiyeit ¢ OpoMHOI BOJIOM.
JlokazatenbcTBO Haluuyusg CBOOOJHOTO (DEHOJBHOTO THUIPOKCHIA B
CAIMILIUIIOBOU KUCIIOTE.

Oo6pa3zoBanue TpUOPOMAHWIKHA.

Oxucnenue OOKOBBIX LIeMel TOMOJIOrOB OeH301a.

CynbdpupoBaHrue apoMaTHYECKUX COSTUHEHUH.

[IpoBenenue HogopopMHOI peakiK Ha alleTOH.

OKWCIIEHNE NEPBUYHBIX CIIUPTOB JI0 ATBAETUIOB XPOMOBOW CMECHIO.

Peaxist srepudukariim sraHoNa YKCYCHOM KHUCTIOTOM

JlexapOOKCHUTMPOBaHUE JIMMOHHOM KUCIIOTHI U allETOYKCYCHOT'O 3Hpa.

{BeTHBIE peaKIMK aHTUITMPUHA U AMUIOTNIPUHA C PACTBOPOM  XJIOPHIA YKeme3a
OOGpazoBaHue coJelt MOYEBOI KHCIIOTHI

Mypekcuanas mpooa.

[Tomyuenne TUHUTPOPEHUATUIPA30HA AlIETOHA.

OxkucieHue TII0KO3bI U JTJAKTO3bI peakTuBoM DennHra

[IpoBeneHue peakuuu peakTuBOM ToJIEHCA ¢ TIIIOKO30M, JIJAKTO30M.
[IpoBeneHHOM KAYECTBEHHOM PEAKIMKU Ha KpaxmaJ C paCTBOPOM Hoja.
[lony4yeHre STUIEHTIIUKOJIATA MEIH.

[IpoBeaeHrE HUHTUAPUHOBOW PEAKIIMU C OETKaMHU.

[IpoBeneHre KCAHTOMPOTEMHOBOM PEAKIIMU C PACTBOPOM Oeka.
[IpoBenenue peakuuu € CEPyCOAEpPKAILMMH  aMUHOKHMCIIOTAMU,
NEeNTUAAMH, OEIKaMU.

[IpoBenenre 6MypeTOBON Peakuy C MENTHIaAMU U OEJTKaMH.

OcaxneHre OCJIKOB HEOPTAaHUYECKUMHU KHCIOTaMU W COJISIMU TSIKEIIBIX
METAJIOB.

KuCnoTHBIN THAPOIN3 Kpaxmana.

Peakuusa CenuBaHoBa Ha PpyKTO3Yy.

83



