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ITOSSCHUTEJBHAS 3ANIHCKA

«bnooprannyeckas xumus» — ydeOHas AWUCUUIUIMHA XMMHYECKOTO MOy,
coJiepxkalias CUCTEMaTU3UPOBAHHbBIE HAYUHbIE 3HAHUS O CTPYKTYpe M MeXaHHU3Max
(yHKLUMOHMPOBAHUSI OUOJIOTHUECKH aKTUBHBIX MOJEKYJ C TIO3UILHHM OpraHuYeCcKOM
XUMHH.

[TpumepHas y4yebHas mporpaMma 1o ydeOHoH aucuuruinie «bruoopranuyeckas
XUMHs» pa3paboTaHa B COOTBETCTBHHU C:

00pa30BaTeNIbHBIM CTAaHAAPTOM BBICHIET0 OOpa30BaHHUS M0 CIELHWAIbHOCTH
7-07-0911-01 «JleueOHOEe nenio», YTBEPXKIAEHHBIM M BBEJACHHBIM B JeHCTBHE
nocraHoBieHueM MuHucTepcTBa  oOpa3oBanusi  Pecnybnuku  bemapych  oT
0105 2003 N 302f 127,

00pa3oBaTesIbHBIM CTAHAAPTOM BBICIIEr0 OOpa30BaHUSI 10 CIELHUATBLHOCTH
7-07-0911-02 «Menuko-npodunakTiuueckoe Aey0», yTBEPkKASHHBIM U BBEJIEHHBIM B
JeicTBUE NocTaHOBIeHMeM MuHucTepcTBa obpazosanus Pecnybnuku benapychk ot
0/ 0. 20,23 Ne 302/ 127,

NPUMEPHBIM y‘{,€6HBIM jaHom 1o crneuransHoctu 7-07-0911-01 «JleuebHoe
nenoy»  (peructpaunoHHelt  Ne  7-07-09-001/mp.), yTBepXIEHHBIM TIEPBBIM
3amecTuTeseM MuHuctpa obpazoanust Pecniyonuku benapycs 02.12.2022;

MPUMEPHBIM Y4YeOHBIM IUIAHOM II0 crnenuanbHocTd 7-07-0911-02 «Menuko-
npodunaktuieckoe neno» (peructpaudonsslil Ne 7-07-09-002/mp.), yTBEpKICHHBIM
nepBbIM 3amecTuTeseM MuHucTpa o6pasoBanus Peciyonuku benapycs 02.12.2022.

[lenr yudeOHOU muCHHUIIIMHBI «buooprannyeckas XUMHS» — (GOPMHUPOBaHHE
6a30Boi MpodecCUOHaANBHON Ui TIOHUMaHUsS CYyTH MeTaboju3Ma U ero peryJisiiuu
Ha MOJIEKYJISPHOM YpPOBHE.

3amaun  yuyeOHOW JucUMILIMHBL «buoopranwdeckas XWMHS» COCTOST B
(hOpMHUPOBAHUU Y CTYIEHTOB HAYYHBIX 3HAHUH O:

CTPOEHHH MPUPOJHBIX OUONTOTMUECKH 3HAYMMbBIX OpraHMUECKUX COeAUHEHUH;

TUIWYHBIX ~ MEXaHW3Max  XMMHYECKHMX  MpeBpallleHHd  Moiu- U
reTepoPyHKIHOHATBHBIX OPraHUYeCKHX COCJMHEHHWH In VItro Kak OCHOBBI JUIS
MOCJIEAYIOLIero MOHUMaHHUs NpolieccoB (pepMEeHTaTUBHOIO Karaun3a in vivo;

dakTopax, BIMSIOUIMX HA TEPMOJUHAMHUYECKYIO YCTOMYMBOCTh OPraHUYECKUX
MOJIEKYJT;

MPUHLIMIIAX CHHTEe3a U caMoopraHusauuu (in vitro u in vivo) GMOJOrHYeCcKUX
MaKpOMOJIEKYJT;

YMEHUH U HaBBIKOB, HEOOXOAMMBIX Ul PELIEHUsI CUTYalMil MPOrHO3UPOBaHMUSI
CBOMCTB OpPraHMYECKUX COCAWHEHWH, HampaBJeHUs U pe3ysibTaTa WX XUMHUYECKHX
NpeBpalleHUH.

3HaHUs, yMEHUs, HaBBIKU, MOJyUYeHHbIE NPU U3YYeHUH Y4eOHOM AMCLUIUINHBI
«buooprannueckas XumMus», HEOOXOAUMBI Uil YCIEUIHOTO H3Yy4YeHHUS CJeYIOLINX
y4eOHBbIX AUCUUIIUH: «bruonornueckas Xxumus», «MenuuuHckas ouonorus U odiias
reHetuka», «HopmaneHas ¢usnonorusy, «Papmakonorus», «OOLas TUTUEHay,
«MuKpoOHOJIOTHS, BUPYCOJOTUsl, UMMYHOJOTUs» (cneunanbHocts 7-07-0911-01
«JleueGHoe nenox), «PaavalroHHast U 3KOJOTHYecKass MeIUUMHAY (CIeLUuanbHOCTh
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7-07-0911-01 «Jleuebnoe neno»), momaynst «MHKPOOHONIOIHS ¥ HMMMYHOJIOTHSI»
(creumnanbHOCT 7-07-0911-02 «Meanko-npoduiakTHIecKoe Jeno»).

CTyleHT, OoCBOMBIIMH  comepkaHHe  yueOHOro Marepuana  y4yeOHOMH
IUCLMIUIMHBI, JO/DKEH o0nafate criefyrouledl 6a30Bod  mpodeccroHalbHON
KOMIIETEHI[MEN: OLIEHUBATH CBOMCTBA NMPUPOIHBIX U CHHTETHUYECKMX OPraHUYECKUX
COCIMHEHUH, IMOTEHLUAIbHO OINAcHBIX JUIsi OpraHu3Ma 4YesioBeKa BelIlEeCTB,
[IPOrHO3MPOBATh UX MOBEAEHHUE B OMOJOTUUECKUX CpeaX.

B pamkax oOpa3oBaTeiabHOro rmpoiecca Mo JAaHHOW Y4yeOHOW AUCHHMITIMHE
CTYJIEHT JOJDKEH NpUOOpecTH He TOJIBKO TEeOpeTUUECKHE 3HaHHUs, TMpaKTHUeCKHe
YMEHHMS M HaBBIKU MO CMEUUATBHOCTH, HO U Pa3BUTh CBOM IIEHHOCTHO-JIMYHOCTHBIH,
JYXOBHBIH MOTeHLHAJ, C(POPMUPOBATH KauecTBa MaTpUOTa U IpaKJaHWHA, TOTOBOTO
K AaKTMBHOMY YYacTHIO B 3KOHOMHUYECKOW, IPOU3BOACTBEHHOH, COLHUAIBbHO-
KyJbTYpPHOU U 001LIECTBEHHOH KU3HU CTPAHBI.

Bcero Ha n3ydeHue yueOHON AUCUMIIIMHBI OTBOJIUTCS:

s criendanbHocT 7-07-0911-01 «Jleuebnoe npeno» 108 akameMuueckux
4acoB, U3 HUX 66 ayIMTOPHBIX U 42 yaca caMOCTOSITeJIbHON pabOThI CTYJEHTA,

st cneuranbHoctd  7-07-0911-02  «Menuko-npodumakTHYecKoe  JIeI0o»
OoTBOAUTCA 94 akageMMuUecKMX Yaca, M3 HUX 62 ayauTopHBIX W 32 daca
CaMOCTOSITEIbHOM pabOThl CTyACHTA.

PexomeHnyemble (bopMBbI MPOMEXYTOYHOU aTTeCTallUU:
nupdepeHMpoBaHHbI 3auer (2 cemecTp) A cneuuanbHoctd  7-07-0911-01
«JleuebHoe neno»; o3k3ameH (1 cemectp) mng cneumaibHoctu 7-07-0911-02
«MeauKo-npoduIaKkTHIECKOE JEI0N.
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CIOCOOHOCTH OPraHHYeCKHX COeIHHEHHH
1.1. Beenenue. Knaccudukanus U 3 3 3
HOMEHKJIaTypa OpraHM4eCKUX COCAMHEHUHN
1.2. XumMHyeckass CBSI3b U B3aMMHOE BIIUSHUE 3 3 3
aTOMOB B OpraHM4eCKON MOJIEKYJIe
1.3.IIpocTpancTBEHHOE CTPOCHUE 4 4 | 3
OpraHMYECKHUX MOJIEKYJI U CTEPEOU30OMEpHUs
1.4. PeakunoHHas CIIOCOOHOCTh 4 3 3
yIJI€BOIOPOOB
1.5.PeakiimonHas  CrocoOHOCTh  CIIMPTOB,
¢beHOoNoB, THOJOB M aMuHOB. KucnorHo- 4 3 3
OCHOBHBIE CBOICTBa OpraHUYeCKHX
COCOUHEHUIN
1.6. PeaknioHHass criocoOHOCTh AJIbJETUIOB U 3 3 3
KETOHOB
1.7.PeakiinoHHass CriocoOHOCTh KapOOHOBBIX 4 4 1 3
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|
2.2. bruonoru4ecku aKTUBHBIE | 4 | 3
reTepOLUKIMYECKUE COCTUHEHNS. AJIKATONIBI
3. buonmosnmMepbl H HMX CTPYKTYpHbIe
KOMIOHEHTHI. Huszkomosiekynsipubie | 33 31 6 4 27
OHoOperyJisiTopbl
3.1. YrneBoasl 8 7 2 1 6
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3.2. AMMHOKHUCITOTBI 4 3 1 - 3
3.3.Ilentuasl. benku 4 4 1 1 3
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Bcero yacos 66 62 12 8 54

COJEPXAHUE YYEBHOTO MATEPHAJA

Teopernyeckne OCHOBbl CTpOeHHMss H  00lIHe 3aKOHOMEPHOCTH
pPeaKLHOHHOH CIIOCOOHOCTH OPraHH4YeCKHX COeAUHEeHHU

1.1. Bgpeaenune. Kiaccudukamus M HOMEHKJIAaTypa OpraHH4YeCKHX
COeIMHEeHHUH

Kpatkuit ucropuueckuit ouepk pa3BUTUS OHUOOpraHUYECKOH XMMHH. Mecto
OMOoOpraHUYECKON XUMHHM B MEIULIMHCKOM 00pa3oBaHHH. 3afadyud OGMOOpraHM4ecKom
XUMHUHU Kak ydyeOHoN aucuuminHbl. OObeKThl, H3ydyaeMble O0MOOPraHUuYECKON XUMHEH.

Knaccuduxanuss opraHu4eckux COEIWHEHHH II0 CTPOCHHUIO YIJIEPOAHOTO
cKeyneTra U mpupoje (QyHKUMOHAIBHBIX rpymm. OCHOBHBIE KJIacChl OPraHMYECKHUX
COCUHEHUH.

OcHoBHble mnpaBuna HoMeHkiaatypel [UPAC opranvueckux COeAMHEHMIH;
3aMEeCTUTENbHAs U paJuKalbHO-(yHKLHOHAIbHAs HOMEHKJIIATYpa.

1.2. Xummnueckasi ¢Bsi3b H B3aHMHOe BJIMSIHHE aTOMOB B OpPraHH4YecKOM
MOJIeKYy.Jie

JJIEKTpPOHHOE  CTpPOEHHE aroMa yrjiepoa M aTOMOB-OpPraHOTreHOB.
['ubpuauzanus atoMHbIX opOutaneit. Tumbl rubpuausauuu. THNbl XUMUYECKUX
CBA3€H B OpPraHUYeCKUX COeAMHEHUsIX. OCHOBHBIE XapaKTEPUCTHUKU KOBaJE€HTHBIX
0- U -cBs13ei. BonopoaHble CBs3U.

Conpsixenue. Bunel conpskenus: m,m- U p,n-. CONpsKEHHbIE CHUCTEMBI C
OTKPBITON LENbro: 1,3-AHMeHbl, MOJIMEHb], aJUITMJIbHbIE HOHBI U AJUTWJIBHBINA pajuKall.
CompsbkeHHble CHCTEMBI C 3aMKHYTOH ILiembl0. ApomaTH4HOCTh. I[IpaBuio
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apOMaTHYHOCTH  XIOKKeIs. ApOMaTHYHOCTh OEH30UJOHBIX M  HeOEH30UIHEIX
COEIMHEHUH. DHeprus  CompsbkeHus.  TepMoaWHamuueckas  CTaGUIIBHOCTH
OHOJIOTHYECKH BaXXHBIX MOJIEKYJ C OTKPHITBIMH M 3aMKHYTBIMH COTNpPSKEHHBIMH
CUCTEMaMH.

B3anMmHOe BiIMsSHHE aTOMOB B MOJEKYJe: HHIYKTHUBHBIA M ME30MEpHBIN
ANEKTPOHHEIE 3¢ eKThI 3aMeCTUTENEH. DNEeKTPOHOAOHOPHBIE U
3JIEKTPOHOAKLENITOPHEBIE 3aMECTUTENH. PacnpeneneHne 3J1eKTPOHHOW MIOTHOCTH B
MoOJIeKyJIe. PeaklIMOHHBIE LIEHTPBI.

1.3. IIpocTpaHCTBeHHOe  CTpPO€HHe  OpPraHHYeCKHMX  MOJIEKYJd H
cTepeoH3oMepus

Kondurypauus 1 koHbOpMaIUs KaK CocoObl OMMCAHHUS MPOCTPAHCTBEHHOTO
CTpOeHHs] MOJIEKYJbl. CBsI3b IPOCTPAHCTBEHHOTO CTPOEHHUS C THIIOM THOpUAM3ALIMH
atomMa yriuepoga. MoneKkyspHele MOAENH, CTEpEOXUMHUUYECKHe  (HopMY.ibl,
NpoeKLUHOHHBIE popmyiel Ouiepa, hopmynsl HetoMeHa.

XUpalbHOCTh. XHpaJIlbHblE MOJEKYJbl. ACUMMETPUYECKUH aToM yTiepoia.
OHanTHOMepHs. Ornruyeckas axkTuBHOCTh. OrtHocutenbHas D- u  L-cucrema
CTEpEOXUMHUYECKOH HOMEHKJIATYpHI. [ mruepruHOBBIN aJbJETu KaK
KoHurypaunonHsld cranaapt. [lonste o R, S-Homenknatype. Ctepeonsomepus
MOJIEKYJ]l C OOHMM, OBYMs U Oojee LEHTpaMH XUPaJbHOCTH: JHAHTHOMEpHUSA U
o-guactepeomepus. Mesodopmbel. Panemudeckue cmecu. [loHsTHE 0 MeTomax
pasaeneHuss — paleMHYecKUX — cMmeceil.  m-J[uactepeoMepusi  HEHACBIIEHHBIX
COECIMHEHUH.

CBsi3p NPOCTPaHCTBEHHOTO CTPOEHHS COENUHEHHUS C ero OHONoruuyeckoi
akTUBHOCTBIO. Teopun @umepa, Koumenna. KommnnemeHTapHOCTS.

Konpopmanuy anykinyeckux coeldHeHUH. Buapl HanpskeHUR B MOJIEKyJ€:
TOpCUOHHOE U BaH-Jep-BaanbcoBO. DHEpreTHUECKas XapaKTepucTUKa KoHpopMalui
alKaHOB. YTJIOBOE HaMNpsHKeHHe M KOH(GOpMalMU MATH- W LIECTHUYIEHHBIX
LUKINYECKUX COEOMHEHHH, MX JHEpreTudeckas XapaKTepUCTHUKAa. AKCHaJIbHblE W
JKBaTOpUaJbHble CBS3U. 1,3-/lMakcuanbHOEe B3aMMOIECHCTBUE, HWHBEPCHS LIMKIIA.
Kondbopmanuu kpecia HUKIMYECKHX O- U [-PopM D-riroko3sl, y4acTBYIOLIMX B
MOCTPOEHUU KpaxMajia v LeJUTIOJIO3bI.

1.4. PeakuuoHHasi cnOCOOHOCTD YI/1€BOJ0POIOB

ITonstue o Mexanusme peakuuu. CyOcTpaT, peareHT, peakKUHMOHHBIA LEHTP.
Knaccudukanus  OpraHM4ecKMX  peakuMid 1o  pe3yabTary  (3aMeLleHMs,

MPUCOEAUHEHHS, 3JIMMUHUPOBAHMS, neperpymnnupoBKH, OKHCJIMTENbHO-
BOCCTaHOBHUTEJIbHBIE, cojJeoOpa3oBaHus). PeakuuMu  paavKanbHble, HOHHBIE,
COTJIaCOBaHHBIE. Tunel pEareHToB: panuKajbHEIE, 3JIEKTPOPHIIbHBIE,

HyKJ1eo(QWIbHBIE, KHCIOTHBIE, OCHOBHBIE. [ OMONMMTHYECKHH pa3pblB KOBaJEHTHON
CBSI3U U TIOHATHE O CBOOOAHBIX paiMKaliaX M LEeMHbIX peakuusx. ['ereponntuueckuit
pa3pblB KOBaJeHTHOH CBsi3M; KapOOKAaTHOHBI W KapOOAaHUOHBI. JJIEKTPOHHOE HU
MPOCTPAHCTBEHHOE CTPOEHHE YacTHUIl, 0Opa3yrOIMXCs MPU TOMOIU3E U FeTepPOJIU3E;
¢baxTopbl, 00yCIOBIMBAIOIINE HX OTHOCUTEJIbHYIO YCTOWIMBOCTb.

PeaklimOHHass  CIOCOOHOCTH  HACBILICHHBIX  YIVIEBOAOPOAOB.  Peakuuu
pPagUKaIBHOIO 3aMelleHHs. MexaHu3M peakUMd paAuKalbHOTO 3aMeLleHMs.
PernocenextuBHOCTb. IlyTH 00pa3oBaHMs paguKalbHBIX YacTHUIl: (OTONUTHYECKOE,



8

PernocenextuBHOCTh. IlyTH 00pa3oBaHUsl paJMKaJIbHBIX YacTHIl: (POTOJIUTHYECKOE,
TEPMUUECKOe Pa3IOKEHHE, OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEaKLHU C y4acTHEM

MOHOB METAJUIOB IepeMEHHOM BajeHTHOCTU. [IoHATHe 0 LemHbIX mpoleccax. Poib
paJlMKaJIbHBIX PEAKLUN OKUCIIEHUs] B OMOJIOrMYeCKUX Mpolueccax. AKTUBHbIE (DOPMBI
KHCJIOpO/ia, MEPOKCUIBI.

Peakunu 37eKTPOQUIBHOIO MPUCOEAUHEHUS] B psly alKeHOB. MexXaHu3M
peaklUuy ruapaTaldy, KUCIOTHBIM KaTanu3. BiausHue cTaTUYECKUX U AMHAMHUYECKUX
(bakTOpoB  Ha  PEruoCeNIeKTUBHOCTh  peaklud  npucoenuHeHus. [lpaBuio
MapkoBHukoBa. OCOOEHHOCTH 3EKTPO(YUIBHOTO MPUCOETUHEHUS K COIPSIKEHHBIM
cUcTeMaM: ThjipaTalus o, B-HeHaChIIIEHHBIX KapOOHOBBIX KUCIIOT.

KauecTBeHHble peakuuy OOHApPY)XKEHHUS! KPAaTHBIX CBSI3€d B aHAIU3UPYEMOM
oOBeKTe.

Peakunu 31eKTpOoQUIBHOTO 3aMELIEHUs] Yy apOMaTHYeCKUX COEeAMHEHHH.
MexaHu3M peakUdH, pOJib KaTalu3aTopoB B 0Opa30BaHUM BJIEKTPODUIBHON
yacTUllbl. BiusHMe 3aMmecTUTeNied B apoOMaTHYECKOM sipe Ha peaKUHUOHHYIO
CHOCOOHOCTh B peakUHUsX 3JIeKTpoduibHOro 3amenieHus. OpueHTUpYIOLIee BIHUSHHIE
3amecTuTesed. Peakiuu anKuivpoBaHUs U ralIOTEHUPOBAHUS i VIVO.

Peakuuu OKHCIEHMss apOMaTH4YeCKUX COEIUHEHUH [n Vvivo Kak MyTh
MOBBILIEHUS! TUAPOPHUIBHOCTH U BBIBEJIEHHS M3 OpraHu3Ma 4YesloBeKa 4y>KepOIHBIX
BELLECTB.

1.5. PeaknuoHHasi cnocoOHOCTL CUPTOB, (eHOJIOB, THOJIOB U AMHHOB.
KHC10THO-0CHOBHBbIE CBOHCTBA OPraHU4ecKUX coeIHHEeH Ui

PeakuuoHHble LEHTPBl B MOJIEKYJIaX CIUPTOB, (DEHOJOB, THOJIOB, aMHHOB.
KHCIIOTHOCTE M OCHOBHOCTH B COOTBETCTBUM C TeopusMu bpenctena u Jlpiouca.
KonudecTBeHHasi U kaueCTBEHHasl XapaKTEPUCTUKA KUCIOTHBIX U OCHOBHBIX CBOMCTB
OopraHu4yeckux coelrHeHur. Ob1IMe 3aKOHOMEPHOCTH B U3MEHEHUH KUCJIOTHBIX WU
OCHOBHBIX CBONCTB BO B3aMMOCBSI3M C IPUPOAOA aTOMCB B KHUCIOTHOM HJIH
OCHOBHOM LIEHTpE, JIEKTPOHHBIMU 3(PPEKTaMH 3aMeCTUTeNIed MpU 3TUX LEHTpaxX U
COJIbBAaTaLlMOHHBIMU 3P ¢exkTamMu. TOKCHYHOCTh CHUJIBHBIX KHCJIOT M OCHOBAHUH.
AmdotepHocTh. BomoponHas cBs3b kak creun(UYecKoe TiposiBICHHE KHCIIOTHO-
OCHOBHBIX CBOMCTB. BopopoaHble CBsSI3U B CTpyKType OuomnosiumepoB. MoHuzalus
OpraHMYeCKUX KUCIIOT U OCHOBAaHUH B 3aBUCUMOCTH OT pH cpenbl. Ponb noHU3a1Mu B
MpOsIBIEHUH OUOJIOTHYECKON aKTUBHOCTH.

O6uit MEeXaHHU3M peakiru HYKJI€0(HUIIBHOTO 3aMelleHus y
Sp -rHOPHAM30BAHHOTO aToMa yriepofd. MOHO- U GHMOTEKYISpHBIE peaKiiyH.
CrepeoxuMusl peakuil Hykieo¢puiabHOro 3amerienus. HykneodpunbHoe 3aMmeleHue
TMIPOKCHIIBHOW IpynIbl B cnupTax. KUCIOTHBINA KaTanu3. Peakuuy ankuinpoBaHUs
CIIUPTOB, AMHHOB, THOJIOB. AJKUIUpOBaHHE in vivo. KoHKypeHTHble MOHO- U
OMMOJIEKYJISIpHBIE PEaKLUK 3JUMUHUPOBAHUSI y CIUPTOB. BHOJOTHYECKH Ba)KHBIC
peaKLM eruipaTtalii r’HAPOKCUCOAEPIKALMX COSTUHEHUH.

Peakuuu okHcCIEHUs CIUPTOB, THOJIOB, (PeHOJIOB. bromornyeckoe oKUcaeHUe ¢
yuactreM kopepmenta NAD'. IMepenoc rujgpua-nona B cucteMe NAD™ — NADH.
CoenunHenns, cozaepkalle THOJBHYIO TpyIny, QEeHOJbHBIH THIPOKCHI Kak
AHTUOKCHUAHTHI.



9

1.6. PeakuuonHast cmocoGHOCTH a/1b1erHA0B U KETOHOB

PeaknMoHHBIE LEHTPHI albJErUMAOB, KETOHOB. Peakuuu Hyki1eohUIbHOrO
NPUCOEIUHEHHUS, OOLIMA MeXaHu3M peakuuH. llpucoenuvHeHue BOABI, CIIUPTOB,
amMuHOB. (OOpa3oBaHHE LMKIWYECKUX IMoJyauetaineid. Peakuuu anbAoabHOrO
npucoeaHenus.  OOpaTUMOCTh  peakUUi  HYkJIeo(UIBHOTO  MPHCOEIMHEHHSI.
buonornyeckoe 3HaueHUE peakUUH alleTalu3alliK, albJoJIBHOTO pacllelIeHus,
B3aUMOJEWCTBUS ¢ amMuUHaMHu. TOKCHYHOCTh  anpAerunoB. Hcronbs3oBaHue
aJIbJETU/I0B KaK Ne3UH(EKTAaHTOB U CPEJCTB JJIsl CTEPUIIU3ALIUH.

Peakuuu OKHCIIEHUS U BOCCTAaHOBJIEHHUS KapOOHUJIBHBIX COEAUHEHHUH in vitro
U in vivo.

KauecTBeHHBIE peakluMu Ha ajpleruAHylo rpynmny. Peakuuu oOHapyxeHHs
aleToHa.

1.7. PeakuuonuHas  cnoco0OHOCThL  KapOOHOBbIX  KHCJIOT M HX
(pyHKIIHOHAJTBLHBIX NPOU3BOAHBIX

PeakllMOHHBIE LEHTPbl B MOJeKyJlax KapOOHOBbIX KHCIOT. KucnorHele
CBOMCTBa ONIHO-, JBYXOCHOBHBIX, IpPEIENbHBIX, HENpeaesbHbIX, apOMaTHYEeCKHX
KapOOHOBBIX KHUCJIOT. OOIIMI MEXaHU3M peaklMU HYKJICO(PUIBLHOrO 3aMelleHus Y
Sp -ruOpUAM30BaHHOrO aTOMa yriiepoia KapOOHOBBIX KUCJIOT U UX (QYHKIHOHAIBHBIX
MPOU3BOJHBIX. Peakiiu obpa3oBaHusi U TUposiu3a GyHKIIMOHAIBHBIX MTPOU3BOIHBIX
KapOOHOBBIX KUCIJIOT: aHTMAPUIOB, raJIOr€HAHTUAPUIOB, CIOXKHBIX 3(UPOB, aMHUIOB.
Auunupytolasl CiocoOHOCTh PYHKIIMOHANBHBIX MPOU3BOIHEIX KapOOHOBBIX KHUCJIOT.
CpaBHUTeNbHAsl XapaKTePUCTUKA allJIUPYIOLIEeH CIIOCOOHOCTU CIIOXHBIX 3(UPOB U
CJIIOXKHBIX THOI(QUPOB KapOOHOBBIX KHCJIOT;, HUX OHOJOrMYecKoe 3Ha4YeHHe.
AuerunkopepmeHT A. bUoJlorndecku BaKHbIE peakUUU alUJIUPOBAHUS C ydacTHEM
arundocdaton. [ToHsiTHe 0 peakuusix GocHopuipoBaHusl.

AmMunpl KapOOHOBBIX KHUCTOT. (OCOOGHHOCTH CTPOEHHUS aMHUIHOW TpPYIIIIHL.
KucnoTHO-OCHOBHBIE CBOWCTBA aMUI0OB. AMHJ OEH30MHOM KHUCJIOTHI: TMINYypoBas
KuciaoTa. OyHKUMOHAIBHBIE TPOU3BOJHBIE YTOJIBHOM KUCIIOTHI: TIOJHBIA (MOUYEBHHA)
U HEeNmoJIHBbIM (KapOaMMHOBAasi KHUCJIOTA) aMUIbl; UX KHUCJIOTHO-OCHOBHBIE CBOMCTBA,
ouonorudeckoe 3HadyeHue. buypet. Mcrnonp3oBaHrue B MeIULIMHE YPETAHOB, YPEUIOB
KUCJIOT U ypeuaokucioT. MiMuHoMoueBHHa, ee OMOIOTrHYeCKH BaXKHbIe IIPOU3BOJIHBIE
(xpeatuH, kpeaTuHdocdar).

2. Bbuosiornuecku BaxHble rerepopyHKIHOHANbHbIE COeIHHEHHUS

2.1. Tloau- u rerepodyHKIHOHAJbHbIE COeIHHEHHS, YYaCTBYHOIIHE B
npoueccax JKHU3HeAesITeJbHOCTH M JexallHe B OCHOBC BaKHEHIIMX rpynn
JIEKAPCTBEHHbIX CPEICTB

Knaccugpukauus nonu- u rerepoyHKUMOHAIBHBIX coeluHeHUuH. KucimoTtHo-
OCHOBHble  CBOMCTBAa. TWNHMYHAsg  peaklUMOHHAas  CIOCOOHOCTh  TOJU- |
retepoyHKIMOHAIBHBIX coelrHeHui. Crnenuduueckre cBOiCTBa, 00yCIOBIEHHBIE
B3aMMHBIM  BJIMSHUEM TpPYIII: XeJarooOpa3oBaHWME MHOTMOATOMHBIX — CIIUPTOB,
0-AMUHOCIIUPTOB, (-aMMHOKMCJIOT, a TaKXe BHYTPUMOJIEKYJsipHass (y y- H
O-TUAPOKCHANBACTUAOB, Y- U O-THIPOKCH- U AMHHOKHUCIIOT, TUKAPOOHOBBIX KHUCJIOT C
YUCIIOM aTOMOB yrjepoaa 4 HUiaud S5) U MexMoyieKynsipHas (y o-THUIPOKCHU- HU
AMUHOKHMCIIOT) LMKIU3alus. Luknuueckue nosyanerand, HUKIMUECKHE aHTHIAPHIB,
JIAKTOHBI, JIAKTaMBbl, JIAKTUABI, JUKETONUIIepa3uHbl. Peakunu nexkapOoKCHUINPOBaHHS.
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Peakuuu  anMMUHUpOBaHUS  [B-TUAPOKCH- U [-aMHHOKHUCJIOT. TayToMepus:
KETO-€HOJIbHAS U JIaKTUM-JIaKTaMHasl.

MHoroaToMHbIe CIUPTHI: ATHIEHTIIHKOIb, TIUIEPHUH, HHO3UT, KCHIIUT, COPOUT.
CnoxHble >(UpPbHl MHOTOAaTOMHBIX CIIUPTOB C HEOPraHMYECKUMH KHCIOTaMH
(uuTpornuuepuH, ¢Gocdarsl IHLEPHHA M WMHO3UTa) M BBICLIMMM IKMPHBIMH
KUCIIOTaMU. Jleruaparanus riuiepruHa py HarpeBaHuu ¢ 00pa3oBaHUEM aKpOJIeHHa.
KayecTBeHHast peakuuss Ha NUONBHBIA ¢parmeHT. [loHsTHe O KpayH-adupax Kak
n30UpaTeIbHbIX KOMILIEKCOOOPa30BaTENsX.

JIByxaToMHble (EHOJBI: THMAPOXHWHOH, pe30pLUH, mupokaTtexuH. OkucieHue
JIBYXaTOMHBIX (EHONOB. YdacTHe CHUCTEMBl T'MIPOXMHOH-XMHOH B Npoleccax
Ouonoruyeckoro okuciaeHus. GeHobl Kak aHTUOKCUIAHTHI. TOKO(pepoIIbl.

JIByXxOoCHOBHbIE KapOOHOBBIE KHCIOTHI: laBesieBas, MaJIOHOBas, SHTapHasd,
rmyTapoBasi, (ymapoBas. JlerunpupoBaHue SHTapHOM KHCIOTHI ¢ 00Opa3oBaHHEM
(GbymapoBoH.

AMUHOCIIUPTHL: 2-aMUHO3TaHOJ, XonuH. OOpa3oBaHue XonuHa M3 L-cepuHa.
AnerunxonuH. Karexonamunsl: topamMuH, HOpaJpeHaIUH, apeHaHH.

['MOpOKCUKUCIOTHI: MOJOYHas, s0J04Has, BHUHHAs, JHMMOHHas KHUCIOTHI.
Peaxiyiv OKUCII€HUs MOJIOYHOM U 06JIOYHOHN KUCIOT ¢ yuyacTueM kodepmenta NAD
JlumonHas kucnorta. Mcnonp3oBaHue LuTpaTa IS KOHCEPBUPOBaHHS JIOHOPCKOMH
KpoBH. Jlernaparauus JUMOHHOM KUCJIOTHI in VIVO.

OKCOKHCIIOTBI:  MHPOBHHOrpagHas, aleTOyKCyCHas, LIaBeleBOyKCyCHas,
0-KeTOrJTyTapoBasi KUCIOTHI. Peakiusi KOHAEHCAlUU LaBeJIeBOYKCYCHOW KHCIOTHI U
anetunkodepmenTa A. Peakunu 1ekapOOKCUIHPOBAHUS [3-KETOMACIISIHOM KUCIIOTHI U
OKUCJIUTEIHHOIO nexapOOKCUITMPOBaHUS NUPOBUHOIPaHOM KHCJIOTHI.
Keto-eHonbHas TayTOMepus 111aBeIeBOYKCYCHON KUCIIOTHI.

B-I'mopoxcuMacisHas, -keToMacisiHas KHUCJIOTBI, alleTOH — MNpeICTaBUTENN
KETOHOBBIX TeJl, UX OMOJIOrHYecKoe U TUarHoCTUYeCKoe 3HaYeHHUe.

CanuuunoBas KHCIOTa U ee INPOU3BOAHBIE: AaleTUJICATUIMIOBAs KHCIIOTa,
MeTUJICATTUIUIAT, (PeHuIcaaIuiar.

n-AMHHOOEH30iHas  KuWcloTa W ee  INpOU3BOAHBIE,  OOJadaroLue
aHECTE3UPYIOIIUM JEHCTBUEM: aHeCTe3WH, HOBOKaWH. n-AMHHOOEH30MHas KUCIOTa
KaK CTPYKTYpHBI KOMIOHEHT ¢onreBoi KiUcIoThl. COBpeMeHHBIE aHECTE3UPYIOLLUE
JNIeKapCTBEHHBIE CPE/ICTBA.

CynbdanmnoBas kucinora u ee amua. CynbpaHUIaMHUIHbIE JEKAPCTBEHHbIE
cpencrsa. [lonsitue 06 anTMeTabonuTaXx.

2.2. bHoJOrMYecKkH AaKTHBHbIEe TIeTePOUHKJIHYECKHEe COeAHHEHHs.
AJkaJiouasbl

[eTepolKkIBl C OAHMM TIeTepoaToMOM: MHUPpoi, THO(EH, (ypaH, HHIOI,
NUPUINH, XWHONHUH. [eTepolMKIbl C HECKOJBKMMHU TIeTepoaToMaMH: IHpazol,
UMHa30J1, HUPUMHAMH, NypHH. OJEKTPOHHOE M MPOCTPAaHCTBEHHOE CTPOEHHUE
IUPPOJIBHOTO M MNUPHUIUHOBOTO aTOMOB a30Ta. ApPOMAaTHYHOCTb TE€TEPOLHKIIOB,
T-U30BITOYHBIE U  T-HEJAOCTATOYHBIE apoMaTH4Yeckue CHCTeMBl. BiusHue
reTepoaToMOB Ha PEaKUUOHHYIO CIOCOOHOCTh NHppoja U NUPUAMHA B pEaAKIMIX
3JeKTpOGMIBHOIO 3aMellleHus. PacrpeneneHue 3JEKTPOHHOM IJIOTHOCTH B
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MOJIeKyJlax ~ [HMppola M NHUpuauHa.  KHCIOTHO-OCHOBHBIE  CBOWCTBa
FeTEPOLMKINYECKUX COeMHEHMIA.

TetpanupponsHoe coequHeHHe MOPOUH U €ro MPOU3BOLHBIE — MOPGHUPHUHBI,
apOMaTH4YHOCTh, GHOJIOTHYIECKOE 3HAYEHHE.

®ypan. Terparuapodypan. Pypdypon, S-HUTpodypaHOBEIE TPOU3BOIHEIE.

TuodeHn. buoTuH Kak NPOU3BOHOE TETPArHAPOTHODEHA.

WHpon — CTIPYKTypHBIi KOMIIOHEHT OHOreHHBIX aMHHOB CEpOTOHHHA,
TPUNTaMHHa M  psifa OHOJOrMYEeCKH aKTUBHBIX  BEILECTB  PaCTUTENLHOro
IPOUCXOKICHUS.

HMmupazon. IlportoTpomHas TayTomepus. MexMoneKyIsipHble BOJOPOMIHBIE
cBa3u. MMupason — CTPYKTYpHBIM KOMIIOHEHT OHOT€HHOr0 aMHHa THCTaMHHA.
YuacTue uMHa3oia B KUCJIOTHOM U OCHOBHOM KaTajlu3e peaKiuii in vivo.

[Tupason. JlekapcTBeHHBIE CpeACTBAa HA OCHOBE ITHPa30JIOHAa-S.

buosoruuecku BaxHble IPOU3BOAHBIE MUPUANHA: HUKOTHHAMUL, TUPHIOKCAIb,
JIEKapCTBEHHbIE CpeACTBA Ha OCHOBE H30HMKOTMHOBOM KHUCJIOTHL. YdYacTue
HUKOTMHAaMHUJa B THIPHUIHOM IEPEHOCE B peakLUsaX OUOJIOrMYECKOro OKUCIIEHHS.

XWHOJIMH M JIEKapCTBEHHBIE CPEJICTBA HA €r0 OCHOBE.

[IupumunuH. Butamun B, bapOutypoBas kuciora W ee NpoU3BOAHbIE,
TayToMepusi 6apOUTYpPOBOIl KUCIIOTHI U €€ MPONU3BOIHBIX.

['MapoKCUIypUHBI: TMIIOKCAHTHH, KCAHTHUH, MOY€Basi KMCJIOTa, NX TayTOMEPHBIE
¢dbopMbl. Cot MOYEBOM KUCIIOTHI.

[TonsiTHe 06 ankanonaax.

3. buonoaumepsl H HX CTPYKTYpHbI€ KOMTMOHEHTBI.
HuskomoiekyJisipabie OHOPeryasiTopbl

3.1. ¥YraeBoasbl

Knaccubukanuss MoOHOCaxapuaoB: ajbA03bl, KETO3bl; IEHTO3bl, I'€KCO3bI.
Crepeonsomepusi MoHOoCcaxapuaoB. D- u L- crepeoxumuueckue psabl. OTKpbITbIE U
IMKIHYecKre GopMbl. @ypaHO3bl ¥ MUPaHO3bI; - U - aHoMepsl. Popmynsl Puinepa
1 Xeyopca. [{ukino-okco-tayromepus. MytapoTtanus. KoHpopManyu nMpaHO3HBIX
¢opm MoHocaxapunoB. CTpoeHue Hauboyee BaXKHBIX MpPEICTaBUTEIEH IIEHTO3
(D-pubo3a, 2-me3okcu-D-pubo3a, D-kcunosza); rekcosz (D-rmokxosa, D-manHO3a,
D-ranakro3a, D-bpykro3a). AmuHocaxapa (D-rmoxo3amuH, D-manHo3amuH, D-
rajakTo3aMHH), UX cBoicTBa. HelipaMruHOBast KUCII0Ta, CHAJIOBbIE KHUCJIOTBI.

dusnyeckue CBONCTBa MOHOCAXapUAOB.

XuMHUYECKHe CBOMCTBA MOHOcaxapuaoB. HykieopuipHOe 3aMeELIEHHE Y
AQHOMEPHOTO IIEHTpa B IIMKJIKWYECKUX (opmax MoHocaxapuaoB. O- U N-IIMKO3HIBL.
Tuaponu3 TIIMKO3WIO0B. BHONOTHYECKH BaXkKHble peakUUd (QocPOpHUIMPOBaHHS
MOHOcaxapu10B. BoccTaHOBUTEbHBIE CBOMCTBA allbl03. OKUCIIEHHE MOHOCAXapH/IOB:
IJIUKOHOBBIE, TJIMKapOBBIE, TJIHKYpPOHOBBIE  KHCJIOTBHI. BoccraHoBieHue
MOHOCaXapu0B B MIIMIUTHI: KCUJINUT, COPOUT, MAHUT; UX HCIIOJL30BaHUE B METULIMHE.
Peakiuy >mUMepU3alldd MOHOCaXapHAOB, B3aMMOIPEBpAlllEeHHE ajbl03 U KEeTO3.
HykneodunbHoe NpUCOEANHEHHE MO0 KapOOHMIBHON TIpyNIEe OTKPBITOH (OPMEI
IIOKO3bI (peaklUd TJIMKUPOBaHHs OesIkoB). ACKOpOMHOBas KHCIIOTA: CTPOEHHE,
CBOICTBa.

Buonorunyeckoe 3HaueHUE MOHOCAXapHUI0B U UX NIPOU3BOAHBIX.



12

OO61mas XapakTepHCTUKa U KiIacCH(UKaLKs noiucaxapuaos. Onurocaxapuisl.
Jlucaxapufpl: MajbTO3a, JIAKTO3a, JIAKTYIO3a, caxaposa, leuiobuosa. CrTpoeHue
OUCaxapulioB, LMKJIO-OKCO-TayTOMEPHS, BOCCTAaHOBUTEJIbHBIE CBOHCTBA, TMAPOJIH3.
KoHpopMallMOHHOE  CTpOeHHEe  MajbTO3bl,  IIeJUIOOMO3BI,  JIaKTO3bl.  Poib
OJIMTOCAXapyJIoB TPyl JAKTO3bl B QOPMUPOBAHUN HENAaTOTeHHOW MUKPOGIIOPHI B
KUIIEYHUKE, HEOOXOAUMOM JJIsl HOPMaJIbHOTO MHIIEBApEHUS.

IHomcaxapuael. I'omo- u  rerepomonucaxapunabsl. ['omomonucaxapubi:
KpaxMmaJ, (aMUJI03a, aMHJIONEKTHH), TJIMKOTeH, JeKCTpaHbl, LeJuToao3a. [leppuuHas
CTPYKTypa MOJINCAaXapUI0B, THAPOJIN3, MOHATHE O BTOPHUYHOH CTPYKType (aMuiosa,
nemwnono3a). IlekTuHsl (nonuranakryponoBas kucjora). [Lmazmo3amelarolime
pacTBOPHI HAa OCHOBE JACKCTPaHa U KpaxMaia.

['erepononucaxapuzipl: THaTypOHOBas KHUCIOTa, XOHIAPOUTHHCYJIb(ATHI.
IlepuuHas  CTpyKTypa rerepomnonucaxapuioB. [loHsTHe 0  CMeIaHHBIX
OvononuMepax: MPOTEOrTUKAHBI, [IHKONPOTEHHbI, TTTUKOIUITHIBL.

3.2. AMHHOKHCJIOTbI

AMUHOKHUCIIOTBI,  BXozasmme B coctaB  OenkoB.  Kiaccudukanus
[IPOTEHHOT€HHBIX AMHHOKHCIOT C YYE€TOM pa3JIMYHBIX MPHU3HAKOB: MO KHCJIOTHO-
OCHOBHBIM CBOMCTBaM, MO XUMHUYECKOH MPHUPOJIE pajuKana U COAEPKALIMXCS B HEM
3amectutenedl (anudaruyeckue, apoMaTiieckue, reTepolUKIHYEcKUe, CoAepKalle
TUIPOKCUJIBHYIO, aMHUHOTPYIIy, KapOOKCWIBHYI0 WJIM aMUAHYK T[pyIiy,
cepocojiepxalllie); Mo XapakTepy paaukalioB (TUapoduibHble W TUIAPOPOOHEIE).
CrpoeHne aMHHOKHUCIIOT, HOMEHKJIATypa, CTEPEOHU30OMEpPHs, KHUCIOTHO-OCHOBHEIE
CBOIiCTBa, OUMoONsipHas CTPyKTypa. HezaMeHHMble aMUHOKHCIIOTEHI.

Metonpl mNONMy4YeHUsT 0O-aMHUHOKHCIOT: THApPONU3 OenkoB, CHHTE3 M3 -
raJloreHNpOU3BOAHBIX  KapOOHOBBIX  KHUCIOT. Peakuuu BOCCTaHOBUTEIBHOI'O
aMUHUPOBAHUA U peaklUUy NepeaMuHupoBanus. [IMpuanokcaneBblil kaTanus.

XUMHUecKUe CBOWCTBa (-aMHHOKHCIOT KaK reTepoQyHKLHOHAIBHBIX
coenuHeHuit. OOpa3oBaHKe BHYTPHUKOMIUIEKCHBIX coiiel. Peakuuu stepudukaumy,
allJTAPOBAHUs, aJKWJIHPOBAaHUS, JIe3aMHUHHUPOBAHHS, OOpa3oBaHUs  HMHHOB.
KayecTBeHHBIE peaKIH 0-aMUHOKHUCIIOT.

buoslornyecky Ba)KHbIE peaKLHH O-aMHHOKUCIOT. JlekapOoKCUIMpOBaHUE .-
aAMHHOKHCIIOT — IYTh K OOpa3oBaHHIO OHOreHHBIX aMHUHOB W OHOpEryJsiTOpoOB
(3TaHONMAMMH, THUCTaMUH, TPHUITAMHUH, CEPOTOHHUH, N0(aMHuH, Y-aMHHOMaC/sHas
KHCIIOTa), X Ouosorndeckoe 3HaueHue. [loHatue o HeilpomenuaTtopax. Peakuunu
OKHCIIUTENHHOTO 17§ HEOKHCITUTEIBHOTO Jie3aMUHHUPOBaHMUSI. Peakuun
T'HJIPOKCUITUPOBaHUS (beHnnaIaHUH— THPO3HH, TUPO3UH—
3,4-nuruapokcudeHunaaHie,  TpUuntoGaH—S-rHAPOKCUTPUNTOPAH, HPOIUH—
4-TUAPOKCUIIPONIUH),  y4dacTHE  acKOpOMHOBOM  KHCIOTBI B pEaKLHAX
TUIPOKCHIIMPOBAaHUS aMHHOKUCIOT. Jle3aMHMHHpOBaHUE aMHHOKUCIOT. OKHCIEeHHe
ucrenHa. JlucynshuaHas CBs3b.

3.3. Ilentuasnl. beakn

[lenTuasl. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MENTUIHON CBSI3H.
I'maponus nentunoB. OTaenbHbIE IPEACTABUTENHN NENTHIOB: aclapTaMm, IIyTaTHOH,
HEUPOIENTUBI, UHCYJIUH.
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YcTaHOBEHHE TEPBHYHON CTPYKTYpbl IeNTHAOB. IIOHATHE O cTpaTeruu
HCKYCCTBEHHOI'O CHHTE3a NENTH/IOB.

Ilepeuunas ctpykrypa 6enkoB. [ToHsSTHE O BTOPHYHOM, TPETHYHOM (JIOMEHEI) U
YEeTBEPTUYHOM CTPYKTypax O€nKoB; MexaHM3M HX oO0pa3oBaHUA, (GOJIMHT.
['eMorno6uH, reM. [ToHsATHE O CIIOXKHBIX OENKAX.

3.4. HykJieMHOBBI€ KHCJIOThI

HyknenHoBble OCHOBaHMS: MUPUMHUAMHOBBIE (YpaLWiI, THMHH, LUTO3MH) U
IIypHHOBBIE (QI€HUH, TyaHUH). ApoMaTH4YecKHe CBoMcTBa. JlakTUM-TaKkTamMHas
TayToMepus. Peakuun ne3aMUHUpOBaHUS.

Hyxneosunsl. Hykneorunpsl. CTpoeHHe MOHOHYKJIEOTHIOB, BXOJISIINX B COCTAB
HYKJIEUHOBBIX KUCJIOT. ['HApONIH3 HYKJICOTUIOB.

IlepBuuHass CTpPyKTypa HYKJIEHHOBBIX KHCIOT. DochomusdupHas CBs3b.
PubonykneuHoBble U Je3okcupuboHykienHoBble kuciorel (PHK u  JIHK).
Hyxkneorunnsiit coctaB PHK u JIHK. I'uaponu3 HykienHOBBIX KUCIOT. CTpoeHHE U
cBoiictea u-PHK, 1-PHK, Si1-PHK.

Ilonstne o BropuuHoi cTpyktype JHK, ponb BomopomHeix cBsizeli B
(OpMHUpPOBaHUM BTOPUYHOW CTPYKTYyphl. KOMIUIEMEHTApHOCTH  HYKJEHHOBbIX
OCHOBaHMH. BoJopoaHble cBsi3u B KOMIUIEMEHTApHBIX Mapax HYKJIEHMHOBBIX
ocHOBaHHUH. CT3KHHI-B3aUMOICHCTBHE.

JlekapcTBEeHHBIE CpeACTBa Ha OCHOBE MOAU(DULHUPOBAHHBIX HYKJIEHHOBBIX
ocHoBaHuil. [IpuHuMn xuMudeckoro nonobus. MiaMeHeHre CTpyKTypbl HyKJI€HMHOBBIX
OCHOBaHUH MOJ IeCTBUEM XUMUYECKHX MyTareHOB, ylIbTpadroNeTOBOr0 U3Iy4eHHUs
U padaiyi.

HykneosuamoHo- u  monudocdarel.  AneHozuHMOHOpochar (AMOD),
aneHosuHaupochar (AlD), anpenosmntpudochar (AT®D). Poap ATD kax
aKKyMyJIsiTOpa M TIepeHOCUMKAa DJHEprud B KiIeTKe. Makposprudeckas CBs3b.
Hyxkneosunuukinodocharsr (LAM® u ul’M®) kak BTOpUYHBIE [OCPENHHMKH B
perynsauuu Metabonan3ma kietkd. [lonstie o kopepmeHnTax. CTpoeHHe NAL U €ro
doctara NADD*. Cucrema NAD' — NADH; ruipuaHsliii nepeHoC Kak 0JJHa U3 CTaui
OHOJIOTHYECKHUX PEAaKLUi OKUCIIEHHUS — BOCCTAHOBJIEHHS C yYaCTHEM 3TON CHCTEMBI.

3.5. JInnnasl

Knaccudukaius, GHOJOrHYECKOe 3HAa4YeHHE JUMUAOB. HelTpasibHbie KUpbi.
IToHsATHE O CTPOEHHH BOCKOB. OCHOBHBIE NMPHUPOAHBIE BBICIIME JXHUPHBIE KHCJIOTHI,
BXOZSIIME B COCTAB JUIKIOB: MAJIbMHUTHUHOBAs, CTEApUHOBAs, OJIEMHOBAs, JINHOJIEBAS,
JMHOJIEHOBas, apaXxuIoHOBas. OCOOEHHOCTHM HEHACBHIIEHHBIX BBICIIMX KUPHBIX
KHUCJIOT, O-HOMEHKJIATypa. Pojib cBOGOIHBIX XHPHBIX KUCIOT B 3HEProoOECNEeYeHnH U

TEPMOPETYJISLUH.
®ochomunuasl.  DochaTuaUIdTAHONAMUHEL U (QochaTHAUICEPHHBI,
bochaTuaUIXONUHBl  (JIEUUTUHBI), GOCHATUIUINHOZUTONBI —  CTPYKTYpHBIC

KOMIIOHEHTHI KJIETOYHBIX MeMOpaH. [ToHsATHE 0 cocTaBe U poJi CypdakTaHTa.
COUHTOMUIMIBI ¥ TIMKOJHUITHABL, UX POJIb B MUETUHU3ALMH HEPBHBIX BOJIOKOH.
[TporopkaHue >KMPOB — LEMHONH CBOOOTHOPaAMKAIbHBIA MPOLECC KaK MOJe/b

TIEPOKCUHOTO OKHCIIEHHS HEHACHIUIEHHBIX JKUPHBIX KHCJIOT B  KICTOYHBIX

MeMOpaHax, ero MexaHu3M H Ouosnorudeckas poib. Pojip MEpOKCHIHOTO OKHCIICHUS
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JIUNUJIOB MEMOPaH B peaIn3alliH MTOBPEXXIAIOIIEro NeCTBHIs (GAKTOPOB OKPYKaoIeit
cpensl. IlonsTre o cucTeMaX aHTHOKCHIAHTHOM 3alUThI.

3.6. Huzkomoutekyasipabie GHOpery asiTophbl

[lonsTHe 0  OWONOrMYecKH  aKTHUBHBIX  COCAMHEHHUSX.  3HAYeHHe
IIPOCTPAHCTBEHHOM CTPYKTYPbI U PU3UKO-XUMHUYECKUX CBOHCTB OMOPErysITOPOB B 1X
B3aUMOJIEHCTBUHU C PELIENTOPaMHU U peai3alii AeHCTBUS Ha MOJIEKYJISIPHOM YPOBHE.

Crepounsl. ['onan (ctepaH, IIMKJIOTIEHTAHIIEPrUAPOPEHAHTPEH),
CTEpEOXUMHUYECKOE CTpOeHHE Sa- U SPB-cTepaHoBoOro ckenera. GU3NYECKHE CBOMCTBA
CTepouI0B. PonoHavanbHble CTPYKTYPBl CTEPOUJOB: ACTPaH, aHIPOCTaH, IperHaH,
XOJIaH, XOJIECTaH.

CrepounHsbie TOPMOHBI (3cTporeHsl, aHJPOTeHBI, recTarcHel,
KOPTUKOCTEPOUBI), CTPOCHUE, OHONOrHYecKas poJib.

XKenuHple KHUCTOTHI (XOJeBasi, TIJIMKOXOJeBas, TaypoXoJyieBas), peaKUHuH
B3aMMOJEUCTBHUS C TAYyPUHOM M MIMLIMHOM, OHOJIOrHYEeCKast poib.

XonecTeprH — MPEACTaBUTENb CTEPUHOB, €ro0 KOH(OPMALIMOHHOE CTPOCHHE.
CBoiicTBa X0JecTepHHa, poJib B 0OMEHe U CTPYKType MeMOpaH, B pa3BUTHU CeplIeHHO-
COCYIUCTOH IIaTOJIOTHH. 7-JlerunpoxosnecTepuH, IIpeBpalleHue B
BUTaMUH /[I3.

DprocrepuH, MpeBpalleHue ero B 3prokansludepos. Poib BUTaMUHOB IpyTIIEI
J1 B perynsuuu Kansiuii-pocdopHoro oomMeHa.

Ankamounbl. boTtaHuyeckas W XuMHYeckas KiaccuHKalus aJKaJloOHAOB.
AJKajoupl Kak sSAbl M JIeKapCcTBeHHbIE cpeacTBa. CTpoeHHe U IeHCTBHE HAa OpraHU3M
yej0BeKa HMKOTHHA, XHHUHA, ManaBepuHa, MopduHa, aTponvHa. MeTUIMpOBaHHBIE
IIPOH3BOAHBIE KCaHTHHA (TEOOpPOMHH, TeOGWUIHH, KOQEeHH) U HX IPUMEHEHUE B
MeIULIUHE.
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NHO®OPMAIIUOHHO-METOJHUYECKASA YACTH

Jlutepartypa

OcHoBHas:

1. Puneiickas, O. H., Pomanosckuii, M. B., Jlaxspu, ®. ®., I'nunuuk, C. B.
buoopranuueckas xumus : yuebHoe nocobue / O. H. Punetickas [u ap.]. — MuHCK :
Hogoe 3nanue, 2022. — 280 c.

JdonosHuTebHANA:

2. buoopraHuueckas XUMHUS : PYKOBOJCTBO K TMPAKTHYECKHM 3aHATHIM
yuebHoe nocobue / mox pempakuueit H. A. TiokaBkuHOM. — MockBa : I'sotap-Menua,
2020. - 165 c.

3. buonoruueckas m OMoopraHuyeckas XUMHUS : B 2 KHHUrax : Y4eOHHK.
Kuura 1. buooprannveckas xumus / b. C. 3umenkoBckuii, B. A. My3biuenko,
W. B. HuxenkoBckas, O. A. CeipoBas ; nox pemakuuei b. C. 3uMeHKOBcKoro,
H. B. HuxeHnkoBckoil. — 2-e u3a. — KueB : BceykpanHckoe crieuuann3npoBaHHOe
n3gareasrcTBO «MenunuHay, 2018. — 296 c.

4. 3agauyu ¢ aNropUTMaMu pelIeHUH Mo GHOOpraHHMYECKOM XUMHHU : ydeOHO-
Metoguueckoe nocodue / O. H. Puneiickas [u apyrue.]. — Munck : BIMYVY, 2020. - 115
C.

5. buoopranuvueckas xumus : y4eOHuk ans By3oB / M. B. PomanoBckui
[u npyrue]. — Munck : HoBoe 3Hanue ; Mocksa : UTHOPA-M, 2015. — 504 c.

6. TriokaBkuHa, H. A. buoopranuyeckas XUMHsS : y4eOHHK JJs BY30B /
H. A. TrokaBkuHa, 0. . baykos, C. 2. 3ypabsH. —Mocksa : ['30tap-Meana, 2014. —
411 c.

IIpuMepHblii NepevyeHb pe3ybTAaTOB 00yUeHHS

B pesynbraTe M3yueHHs ydyeOHOM AMCUMIIUHBI «buoopraHudeckas XUMH»
CTYJEHT AOJKEH:

3HATh:

npaBUa MeEXIYHapOJHOW XUMHUYECKOW HOMEHKIATYpbl; (DyHAAMEHTajbHBIE
NIPEJICTaBICHUsS] TEOPETHUYECKON OpPraHWYeCKOW XMMHH KaK OCHOBY JUIsl IIOHHMAaHHUs
CTPOEHHS U PEaKIIMOHHON CTIOCOOHOCTH OpraHUYECKUX COCIUHEHUH, Y4aCTBYOIIUX B
npolieccax >XU3HeAes TeIbHOCTH;

CTpOeHHE, XHMHYECKHe CBOMCTBA M OHOJOTHYECKYIO 3HAYMMOCTb IIOJIM- H
rerepodyHKIHOHATBHBIX COeIMHEHUH, y4acTBYIOLINX B npoleccax
KU3HEJEATEIbHOCTH U SBIAIOIIMXCS CTPYKTYpPHBIMH KOMIIOHEHTaMH JIMIHUAOB,
NOJTMCaXapuI0B, 0€JIKOB, HyKJIEHHOBBIX KUCIIOT, CJIOXKHBIX OHOTIONINMEDOB;

NPUHUUIIBI OpraHU3allid MaKpOMOJIEKYJ [ TIOHMMAaHWUs OCHOB HX
(bYHKIMOHUPOBAHHUS C UCIIOJIB30BAHHEM CTEPEOXUMHUUYECKUX NPEACTaBIIEHHH;

OCHOBBI CTEPEOXUMHUHU (XHUPaATbHOCTb, JHAHTUOMEpHS, IUACTEPEOMEDH),
HeoOXOIUMBIE JIsl TOHUMaHUS CrieHU(UIHOCTH KOMILIEMEHTApPHOTO B3aUMOJAEHCTBHS
Ha MOJIEKYJISipHOM YpOBHE (epMeHTa U cyOcTpaTa, TOPMOHA U pELENTOopa U T.A.;

YCJIOBHUS TeHEPUPOBaHHS CBOOOIHBIX paAUKAIOB, B TOM YHCJIE AKTUBHBIX (POPM
KUCJIOpOJa, MEXaHU3M PEaKLIUU CBOOOIHO-PaAUKAIBHOIO OKHCIIEHUS HEHACKIILEHHBIX
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XKHUPHBIX KHCJIOT, JIEXKALUA B OCHOBE NIEPEKUCHOTO OKUCIIEHHUS JIMMUI0B, XMMHUYECKUE
OCHOBBI ~ QHTHOKCHJAHTHOIO JEWCTBUS OUOJIOTMYECKHM aKTUBHBIX  BEILECTB,
cofiepXalliuX GEHOIbHBIM MMIPOKCHII, THOJIBHYIO IPYIIITY;

MOJIEKYJIIpDHBIE OCHOBBI JEHCTBHS AaHTHCENTUKOB M JI€3UH(EKTAHTOB,
SBJIAIOLIUXCS CIIUPTaMH, (EHOJIAMH, albJEeTUAaMH, YETBEPTUUYHBIMH aMMOHHUEBBIMH
COEIMHEHUSAMHU U ID.;

yMeThb:

KJIacCUGHULMPOBATh OpPraHUYECKHE COEIMHEHHS 10 CTPOSHHIO YIJIEPOJHOrO
CKeJleTa U M0 NMpHupoAe GyHKIMOHANBHBIX IPYII; COCTABIATh GOPMYJIBI 10 Ha3BaHHIO
U [0 CTPYKTYpHOH ¢(opMysie IaBaTh Ha3BaHHE NPEACTABUTENSAM OHOJOIHYECKH
Ba)XXHBIX BEILLECTB U JIEKAPCTBEHHBIX CPEJICTB;

BBIACIATh (yHKUMOHAJbHBIE TIPYNIbI, ONpPENENsTh pPEaKLUHOHHBIE LEHTPBI,
COIPSDKEHHBIE M apOMAaTH4YeCKHE (parMEeHThl B MOJEKyJaxX IUIsi IMPOTHO3MPOBAHHUS
XHMHYECKOT'0 IIOBEAEHHUSI OPraHUYECKUX COEIUHEHUI;

OINpEEIIATh B CTPYKType OMOIOTHYECKH 3HAYUMBIX MOJIEKYJ THAPO(UIIbHBIE U
ruapooOHbIE yUaCTKH, UX CIOCOOHOCTh PacHpelelAThCs B Cpe/iaX OpraHu3Ma;

KaueCTBEHHO OLICHMBATh KHUCJIOTHO-OCHOBHBIE CBOWCTBAa OpPraHUYECKUX
COCOUHEHHMH, Yy4YaCTBYIOLIMX B IpOLECCAX >KUIHEACATEIBHOCTH, JIEKApCTBEHHBIX
CPEACTB, a TAaK)Ke BELIECTB, IOTEHIMAJIBHO ONACHBIX Ui OpraHu3Ma 4YeJloBeKa;

[IPOTHO3MPOBATh HalpaBJI€HUWE U pe3ydbTaT XHMMHUYECKUX [IpeBpallCHUi
OpraHU4YeCKUX COEIUHEHHUI;

BBITMIOJIHATE IPOCTEHIINE XUMHUYECKHE OKCIIEPUMEHTHl C IOCIELYIOLIUM
aHanM30M U 0GOpPMIICHHEM pe3yJIbTaTOB; MOJIb30BATHCS CIIPAaBOYHON JUTEpPaTypoil U
noiay4aTb HeoOXOAMMYyH0 HMHQOpMalMI0 Ha COOTBETCTBYIOIIMX CalWTaXx B CETH
WnrepHer;

BJaJ1eTh:

METOAaMH  MpPOBEINEHUS  KAuyeCTBEHHBIX  peaKklWil Ha  BaXHEWIIUe
GbyHKIMOHAIbHBIE MPYIIbl OPraHUYECKUX COCIUHEHHH;

HaBbIKaMH Oe30macHOM paboTBl B XUMHUECKOH s1abopaTopuu: obpalleHue ¢
XUMHUYECKOM MOCYI0H, TOPEJIKOM, SIAOBUTBIMH U JIETYYHMH BEILIECTBAMHM.

IIpumepHbIii NepevyeHb NPAKTHYECKHX HABBIKOB, GOPMHPYEMbIX NPH H3Y4YeHUH
y4eOHOH AMCUHMIIHHBI « BHOOprannyeckass XHMHSA»

1. Knaccubukauus opraHMUYeCKHX COECIUHEHUH 10 CTPOCHMIO YIJIEPOIHOTIO
CKeJieTa M o MpUpoje HyHKIHOHANBHBIX IPYTIIL.

2. CocraBlneHHe CTPYKTypHBIX (OpMyal M Ha3BaHUH IIpeACTaBUTEJEH
OHOJIOTHYECKH Ba)XXKHBIX BELIECTB U JIEKAPCTBEHHBIX CPEACTB, HCIIOJIB3Y s XUMHYECKYIO
HOMEHKJIATypy.

3. BrigeneHne (QYHKIMOHANBbHBIX TIpYMNI, OMNpPEAEJEHHE  peaKUHOHHbIX
LIEHTPOB, COMpPSDKEHHBIX M apoOMaTHYeCKHX (parMeHToB B MOJEKylaX Ui
IPOTHO3MPOBAHHS XMUMHYECKOTO MOBEIEHHUS] OPraHMYECKUX COeIUHEHHH.

4. OmpeneneHre B  CTPYKType OMOJIOTMYECKHM  3HAUMMBIX  MOJIEKYJ
TUOPOQUIBHBIX U TUAPOPOOHBIX YYaCTKOB, CIHOCOOHOCTH JaHHBIX MOJIEKYII
pacrnpezeNnsaThecs B cpelaX OpraHu3Ma 4eJI0BeKa.
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5. KavecTBeHHas oOLIEHKa KHCJIOTHO-OCHOBHBIX CBOWCTB OpraHM4ecKHX
COCMMHEHHH, YYacTBYIOIIMX B IIPOLECCAX MXHU3HEAEATEIbHOCTH, JIEKAPCTBEHHBIX
CpeACTB, a TaKXe CPEACTB, NOTEHIMAIBHO ONACHBIX Ul OpraHu3Ma 4YesloBekKa.

6. IIporHosupoBaHHE pEaKIMOHHOW CIOCOOHOCTH OpPraHU4YeCKUX COCIMHEHHMA
Ha OCHOBE OJJIEKTPOHHOTO M IIPOCTPAHCTBEHHOIO CTPOEHMS, 3alMCHIBAHHE CXEM
XUMHYECKUX pEaKIUH.

7. BbINOIHEHWE  3aINIaHUPOBAHHOTO  XMMHYECKOrO  JKCIIEpUMEHTa ¢
NOCIIEAYIOLUM aHaJIN30M U 0pOpMIIEHHEM pe3yJIbTaTOB.

8. IIpoBelneHHe KauyeCTBEHHBIX peakUUid Ha BaxkKHeHIIne (QyHKIHOHAJIbHBIE
T'PYIIIBI OPraHUYECKUX COEMHEHUH.

9. TlpoBenenue 6e3omnacHoi paboTEl B XUMHYECKO# JT1ab0paTOpuu: oOpaleHus
C XUMHUYECKOH [TOCYJ0M, FOPEJIKOM, IAOBUTHIMH U JIETYYHMH BEIIECTBAMH.
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