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1. OPTAHM3ALIMS CAMOCTOSTEJILHOM PABOThI

1.1.

OpFaHI/I3aI_II/IOHHO-MGTO,Z[I/I‘IGCKI/IG JaHHBIC TUCIUITIIMHBI

II.11

HaunmenosaHnue TeMEbI

OO0mumit 06eM YacoB MO BUIaM CAMOCTOSITEIbHON paObOThI
(u3 maon. 5.1 PII/)

MOJITOTOB
Ka
KypCOBOT
0 MpOeKTa
(paboThr)

MOJITOTOBKA
pedepara/sc
ce

WH/IBUAYATbH
bIe JIOMalTHHE
3amanns (M/13)

CaMOCTOSITEITh
HOE W3y4YCHHE
BOIIPOCOB
(CHB)

HOIrOTOB
Ka K
3aHITUAM
(ITk3)

2

3

6

7

Crpoenue u cBOICTBa
AMHHOKHCIIOT,
BXOJSIIUX B COCTaB
OEIKOB. CrpykTypa
OETIKOB.

dopMupOBaHUE
TPEXMEPHOU
CTPYKTYpbl Oenka B
KJIETKE. Ddu3uko-
XHUMHUYECKHE CBOMCTBaA
OCIIKOB.

BuramuHbI.
Knaccudukanms.
O06mas
XapaKTEePUCTHUKA.

®epMmenThl. CTpoeHHE.
Kodaxkropsr.
MexaHu3m AeiCTBUS.

CrpykrypHas
OpraHu3aIus
HYKJIEMHOBBIX KHUCJIOT.
Pemnukanus "
penapanusi.

Tpanckpunuusi.
buocunres 0enKkoB
(Tpancnsnus ). UHruout
OpBI MaTPUYHOTO
OnocuHTE3a.

buonorndeckoe
OKHCJICHHE.
OxucIuTeIbHOE
dbopdopunupoBanue
AJID. LIID.

MeTaboiausm TIIOKO3bI
u IJIMKOrEeHA B




KJICTKax.

CtpoeHue  OCHOBHBIX
JUNHUIOB  OpPraHu3Ma.

9
IIepeBapuBanue
JIATHJIOB.
O0OmeH TAT,

10 KETOHOBBIX Tell,
3MKO03aHOUIOB U
XoJIecTepora.

HUctounuku u nyTtu

HCIIOIL30BaHUS

1 AMHHOKHCJIOT B
KJIETKaX.
buonornueckas
LIEHHOCTH OEJIKOB.
IIepeBapuBanue

12 OenkoB. Karabomausm
amuHokuciior. OOMeH
aMMHaKa.
OCHOBHBIE  CHCTEMBI
perysuun

13 | meTabonu3Ma u
MEKKJICTOUYHOM
KOMMYHUKAITUH
Crpoenue, OWOCHHTE3

14 | m OHOJIOTHYECKOE
JIECTBME TOPMOHOB
DOyHKIMHU KpPOBH.

15 benku mmazmel KpoOBH.
CuHTE3 remMa H €To
perymsuus.

16 buoxuMus MbIIIIeUHOM

TKaHH.




2. METOAUYECKHUE PEKOMEH/JIAIIMUA 11O BBIITIOJIHEHUIO

WHJIMBUY AJIBHBIX JIOMAIITHUX 3ATAHUHT

NuauBuayanpHble TOMAITHAE 3a/1aHUS BBITIOTHIIOTCS B JOpPME KOHTPOJILHOM paOOTHI.

2.1 TeMbl HHANBUAYAJBHBIX TOMAIIHUX 3aJaHUI

Tema 1. CtpoeHue OCHOBHBIX JIMIIHIOB Opranu3ma. llepeBaprBanue TUIUAOB.

Tema 2. O6Mmen TAT, KETOHOBBIX TEJ, YIKO3aHOUIOB M XOJIECTEPOJIA.

Tewma 3. VICTOYHUKM ¥ TyTH UCHOJb30BaHUSI aMUHOKHCIIOT B KJIeTKaX. buonoruueckas eHHOCTh
OETIKOB.

Tewma 4. IlepeBapuBanue Oenko. Karabonusm amuHokuciot. OOMeH aMMHaKa.

Tema 5. OCHOBHBIEC CHCTEMBI PETYIISIITUN META00IM3Ma U MEXKKIECTOUHON KOMMYHHUKAITHI

Tema 6. Ctpoenue, OMOCHHTE3 U OMOJIOTUUYECKOE JCHCTBHE TOPMOHOB

Tema 7. @ynkuuu KpoBu. benku maa3mel KpoBU. CUHTE3 Te€Ma U €ro peryisiusl.

Tema 8. buoxumust MbIIIEYHON TKaHHU.

2.2 Copep:xanve HHAMBUIYAJIbHBIX JOMAIIHUX 3aJaHUI

1. ITonstue o O6enkax. PU3NKO-XUMHUECKHUE CBOMCTBA OEIIKOB.

2. 'maponus 6enkoB. Cxema THApOIM3a TPOCTOTO U CIOKHOTO OelKa.

3. ®U3UKO-XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT.

4. Knaccudukarus aMIHOKHUCIIOT. BaxkHelme npeicTaBuTeny.

5. Kakue aMMHOKHCIIOTHI Ha3bIBalOTCS He3aMeHUMbIMU? [lepeunciure.

6. Kucapie amMuHOKHCIOTH (MOHOAMHHOIWKApOOHOBBIC). Hammmmre wux Qopmynsr u
paccKaxuTe 0 posii B 0OMEHe BEIIECTB Y )KUBOTHBIX.

7. AnaMUHOMOHOKapOOHOBBIE aMHHOKUCIOTH. Hanmummmre ux GopMyibsl U pacCKaxXuTe o poiu B
OpraHU3Me >KMBOTHBIX.

8. Cepocoaeprkarire aMUHOKUCIOTH. CTpOEHUE U POJIb B 0OMEHE BEIIECTB.

9. ®enunananus .1 Tpuntodan. CTpoeHue U posib B OpraHu3Me.

10. Tupo3un u ructuauH. CTpOeHHE U POJIb 0OMEHE BELIECTB.

11. JIn3un n aprunud. CTpoeHMe, poib B OPraHU3ME.

12. buonoruyeckast poJib aMUHOKUCIIOT B OPTraHU3ME KUBOTHBIX.

13. CriocoObl CBSI3M aMUHOKHUCIIOT B MoJieKyle Oenka. [Tpumep,

14. TlepBuuHast cTpykTypa OenkoBoi Mojekyibl. Kakue cBA3M CTaOMIM3HPYIOT TEPBUUYHYIO
cTpyktypy? [lpumep.

15. Hanumute Gopmyiay AUMNENTHUIA, BKIIOYAIOIIETO aMUHOKHCIOTHI allaHWH M TPUOTO(DaH.
HazoBute nosy4eHHbIN JUNEOTH.

16. Bropuunas cTpykTypa OenKOBOM MoJieKynbl. Kakwe CBsI3M CTaOMIM3UPYIOT BTOPUUYHYIO
cTpykrypy? [lpumep.

17. Kakre aMUHOKHCIIOTHI Y9acTBYIOT B 00pa3oBaHuM TUCYIbGUIHOMN (-S-S-) cBs3u B OeIKoBOM
mosekyne? Hanmummure Gopmybl 1 cxemy 00pa3oBaHusl CBS3H.

18. UerBepTnuHasi CTpykTypa OenkoBoW Moiiekyibl. [IpuBemure mpumep OETKOB, WMEIOIIHUX
YETBEPTUYHYIO CTPYKTYpY. Kakue cBs3M cTaOMIU3UPYIOT YETBEPTHUUHYIO CTPYKTYpY?

19. CnentuduaHOCTh OETKOB.

20. Knmaccudukarust mpocThIX U CIOXKHBIX O0enkoB. KpaTkas xapakTepucTUKa OTASIbHBIX TPYIIII.
IIpumepsl.

21. benku KpoBH U UX POJIb.

22. Yto Ha3bIBaETCS M303JEKTPUUECKON TouKoi Oenka? [IpuBenure mpuMepsl.

23. IlepeBapuBaHue 1 BcachkIBaHUE OCITKOB B MUIIEBAPUTEILHOM TPAKTE KHBOTHBIX.

24. BHYTpUTKAaHEBBIC MpEBpAIICHUS aMUHOKUCIOT. DepMEHThI, KaTaIU3UPYIOIIHUE MPOILECCh
pacrajga aMUHOKHCIIOT.

25. Hamummre ¢opMyasl NPOAYKTOB JI€3aMHUHHPOBAHUS ACHapariHOBOM M TIIyTaMHHOBOMN
aMUHOKUCIOT. HazoBuTe (epMEeHTHI, KaTamu3upYIONIUME YKa3aHHBIE peakiuu. Pacckakute o poiu
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nporecca.

26. Hamummre ypaBHEHHUs peakLUMil [EepeaMMHUPOBAHUS C YYacTHMEM aclapariHOBOM U
aKeTOIIyTapoBOU KucinoraMu. Poss npouecca.

27. HanummTe peakiyio MNepeaMHHMPOBAHUS C YydYacTHEeM MNupHIoKcaimbpochaTa MExIy
AJIAaHMHOM M ILaBEJIEBOYKCYCHOM KucaoTou. Pons npornecca.

28. Hamumure ypaBHEHMs peakUuid  OKHMCIUTEIBHOIO  JI€3aMUHHUPOBAHMS  aJaHMHA,
[JIyTaMHUHOBOM KMCIIOTBI, ceprHa. Poiib npomecca.

29. Hamummure ypaBHEHUS peakLUUd BOCCTAHOBHUTEIBHOTO JE€3aMHUHHPOBAHUS aJaHMHA,
acraparmiHoBOM KucIO0ThL. Poib mpornecca.

30. Hanwmmre ypaBHEHHS peaknuWil JIeKapOOKCHIMPOBAaHMS THUCTHAMHA W TpuUNTodaHa.
HazoBuTte depmMeHTHI, KaTanu3upyromue peakuun. Poss mporecca.

31. Hanmmwmre ypaBHEHUS peakUuid JAC3aMUHHUPOBAHUS, JACKAPOOKCHIMPOBAHUS U
NepeaMUHUPOBAHUS TJIIYTAMHUHOBOM KHCIOTHI. Pacckaxkute O OHOJOTrMYECKOW pOJIM Ha3BaHHBIX
MPEBPAILCHHIA.

32. HanummTe ypaBHEHUS PEAKIUA M YKOKUTE OMOJIOTHYECKYIO POJIb BHYTPHUMOJICKYJISIPHOTO
JIe3aMUHUPOBAHUS TPEOHNHA U BaJIMHA.

33. Pacckaxkute 0 myTsX 00€3BpeKMBAHKS aMMHaKa B OpraHU3Me KUBOTHBIX. [IpuMepsl.

34. buocuHTEe3 MOYEBUHBI B OPraHU3ME KUBOTHBIX. XUMHU3M MPOIIECCA U POJIb.

35. AszoTucThie HeOenKoBBIC BemiecTBa (KpeaTuH W KpeTwuHHH). CTpoeHHe W poJib B OOMEHe
BEIECTB.

36. buocnuHTe3 MO4YEBOI KUCIOTHI B OpraHu3Me Milekonurammux. Ponbs npouecca.

37. T'nuenme OenkoB B kumeyHuke. OOmmue mpencraBneHus. IlpeBpaiieHus BaXKHBIX
AMUHOKHCIIOT.

38. Kakum myreM H rae HpOMCXOOUT 00€3BpEKMBAHUE BPEAHBIX JJISI OpraHM3Ma BeUIeCTB,
0o0pa3ylolMxcsi Mpu THHeHHU Oenka B kuineyHuke? Hammmmre ypaBHeHHs peakuuii oOpa3oBaHHS
MHJI0JIa ¥ CKaToJla 1 00e3BpeKMBaHNE HA3BAHHBIX SIJIOB.

39. Ilytu npeBpallleHus OpPHUTHHA U JIM3MHA B KULIeuyHuKe. Ponb mpouecca.

40. Pacnian Oenka B TKaHsX. POIlb TKaHEBBIX OEIIKOB.

41. buocunres Oenka. Jlokanu3amus cuHTe3a OeNKa B KIETKE.

42. HyxneonpoTenibl. XUMHUYECKasi IPUPOIA, POJIb B OPraHU3ME.

43. IloHsiTHE O HYKJICMHOBBIX KUCIOTaX, XUMUYECKUH COCTaB.

44, Hammmmre ¢popmysbl MOHOHYKIEOTHI0B: AM® 1 TAM®. Pacckaxkute 0 posii ux B oOMeHe
BEIECTB.

45. Crpykrypa PHK. Buast PHK, nokanuzanus B KieTke.

46. Uadopmanus PHK (JIHK). Mexanu3m cuHTe3a B KJIETKE.

47. Crpykrypa IHK. BuyTpukierounas nokanusamus. Posib B opranusme.

48. OTMETbTE OCHOBHBIE YEPThI CXOACTBA U paznnuns B coctase u ctpoeHun [JHK u PHK.

49. HanummuTe CTPYKTypHBIE (POPMYIIBI MYPHHOBBIX ¥ MUPUMUIAHOBBIX a30TUCTHIX OCHOBAaHHM.
Pacckaxute 0 posu X B OpraHu3Me.

50. Hyxkneo3ua, MOHOHYKJIEOTH, MOJUHYKICOTHA. WX CTpykTypa M XUMHUYECKas MpUPOIA.
OTBET WLTIOCTPUPYITE TPUMEPAMH.

51. Hanumute cTpyKTypHbIE (hOPMYIIbl KOMIZIEMEHTAPHBIX a30TUCTHIX OCHOBAHUN B MOJIEKYJIE
JIHK.

52. Pacnia mypuHOBBIX HYKJI€0TH0B. KOHEYHbIE IPOAYKTHI IypUHOBOT'O pacnaia y >KUBOTHBIX.

53. buonoruueckas pojib HYKJIEMHOBBIX KHCIJIOT. Y4acTHE HYKJIEHMHOBBIX KHCIIOT B IIpOLECCE
O6uocuHTe3a OenKa.

54. buonornyeckas posb TpaHCHOPTHOM 1 nHPopmarmonnoii PHK u OuocunTesa Gernka.

55. KakoBo Omosoruueckoe 3Ha4eHue IByXCHupanbHoil cTpykTypsl JJHK?

56. Kak Brl monnmaete cmbicn Boipaxenus: «B monekyne JIHK 3akomupoBana crenudpudeckas
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reHeTudeckas HHpopmanus?»

57. Kox, nonstue, cBoiictBa. Kak ocymectsisiercs pacmudpoBka koga?

58. Tpunuier, noHATHE, CBOWCTBA, IPUHLIUI KOMIUIEMeHTapHOCTH. [Ipumep.

59. Ha kakux sTamax OWOCHHTE3a HYKJIEWHOBBIX KHUCJIOT U OeiKa MpOsBISETCS MPUHIIMII
KOMILJIEMEHTAPHOCTH?

60. OcHOBHBIE 0OCOOEHHOCTH COEIMHEHHI OETOKCUHTE3UPYIOIIEH CUCTEMBI.

61. Knaccel pepmenToB. OCHOBHBIE OTINYUS.

62. O6mue cBoiicTBa pepmeHTOB. OCHOBHBIE OTINYHS (DEPMEHTOB MUIIIEBAPUTEIHHON CUCTEMBI.

63. Mexanu3M (hepMEHTaTUBHOTO KaTanu3a. Teopus.

64. AxtuBHBIC ICHTPHI (epMeHTOB. [loHsTHE M TTpUMED.

65. OT™MeTbTe 4epThl CXOJCTBA U Pa3INyuus MeXay (epMEeHTaMu U IPYTUMU KaTalu3aTopamH.

66. CrnenuduvHOCTh ACUCTBUS (PEPMEHTOB. 3HAYEHHE OTOTO SBJICHUS B OHOJIOTHH U
KUBOTHOBOJICTBE.

67. Bmusane pH cpenbl Ha CKOpoCTh (epMEHTATUBHBIX peakiui. buopons sToro Tecra u
HCIIOJIb30BaHUE B MPAKTHUKE.

68. BimsiHue TemriepaTypbl Ha CKOPOCTh (DEPMEHTATHBHBIX peakiuil. buonornyeckas poib
3TOTO MOKa3aTess U MPUKIaJAHOE 3HAaUCHHUE.

69. AxtuBatopsl depmenToB. Buasl. Mexanusm aktuBupoBanus. [Ipumepsl. Mcnons3oBanue B
KUBOTHOBOJICTBE.

70. Waruburtopsl depmentoB. Buael. Mexanmsm nerictBus. [lpumepsl. HMcmons3oBanue B
KUBOTHOBOJICTBE.

71. AOconioTHass M OTHOCHTEIbHAs CHEU(PUUHOCTh AEUCTBUS (GepMeHTOB. OOBsSCHEHUS
WJUTFOCTPUPYHUTE IIPUMEPAMH.

72. Knaccudukanus n HomeHkinaTypa ¢pepmenTtos. [puniun knaccudukanuu.

73. IIpoTeonurnyeckue GepMEHTHI JKUBOTHBIX. MeXaHU3M JeHCTBUS.

74. CX0ACTBO M pa3ivyde B JEHCTBHM NMPOTEOJUTHYECKHX (DEPMEHTOB: INENCHHA, TPUIICHHA,
xumorpurcuna. [Ipumep.

75. Jlunonutudeckue GepMeHTHI MOHKEeTyJOUHOH jkene3bl. Mexanusm pabotsl. [Ipumep.

76. I'mukonutrueckue pepMeHThl KUBOTHBIX. Mexanusm padotsl. [Ipumep.

77. TpancamuHa3sel, poidb B oOMeHe BemlecTB. CTpoeHHe MpocTeTHdecKol rpymmsl. [Ipumep
KaTaJIu3UpyeMOn peaKIui.

78. Kakue B3aMMOOTHOIIEHHUS CYIIECTBYIOT MeXAy ¢GepMeHTaMu U KodepMeHTaMH,
dbepMeHTaMu U BUTAMUHAMH.

79. HazoBute npencraButeneil okcuaopeaykras. Kakosa npupoaa ux kohpepmMeHTOB?

80. OOBsIcCHUTE MEXaHU3M JCHCTBUS adpOOHBIX neruaporeHas. [losicHuTe mpumMepoM.

81. OOBsicHUTE MEXaHU3M JCHCTBUS aHadPOOHBIX IETUAPOTeHa3, TOSICHUTE TPHUMEPOM.

82. Pacmudpyiite Ha3Banue u Hanumute hopmyay HAJI. Pons B oOMeHe BemiecTs.

83. Pactmmdpyiite HazBanue u Harumute Gopmyny HAJID. Pons B oOMeHe BemiecTs.

84. Pacmudpyiite Ha3Banue u Hanumute hopmyny @MH. Pons B oOMeHe BemiecTs.

85. ®AJI. Xumudeckast mpupoja, CTpOSHUE, poJib B OOMEHE BEIIECTB.

86. ®ochormpugokcans. CTpoeHHE U POJIb B 0OMEHE BEIIECTB.

87. Tuamuunupodocdat. Xumuueckas Ipupoia, poib B 0OMEHE BEIECTB.

88. Kodepment anerunuponanus (KoA-SH). Xumuueckas mpupojia, poJib B 0OMEHE BEIIECTB.

89. Iluroxpomsl, MX XUMHUYECKas MPUPOJA, pOJb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccax B OpraHu3Me.

90. MexaHu3M nepeHoca 3JIeKTPOHOB B CUCTEME LIUTOXPOMOB.

91. HazoBute ¢epMeHThl, Karanu3upyromme obpazoBanue ¢ochopubix 3¢pupoB Caxapos.
Onpenenure UX CUCTEMaTUYECKOE TIOJI0KEHUE.

92. HaszoBute wu3BecTHble Bam QepMeHTBI, cojiepKalle MeTaul. YKaKUTe XapakTep
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KaTaJIM3UPYEMbIX UMH PEAKIIUH.

93. HaszoBure ¢QepMeHTHl, KaTaIM3UpPYIOIIUEe pACIHICIUICHHE KpaxMaia | TJIMKOTeHA.
Omnpenenure, K KAKOMY KJIacCy OTHOCSTCS Ha3BaHHBIE ()EPMEHTHI.

94. JlaiiTe XapakTepuUCTHKY (PEpMEHTOB, y4YacTBYIOIIMX B Tpolieccax pacrmaga OelkoB u
AMUHOKHCIIOT B TUIIEBAPUTEIHHOM TPAKTE KUBOTHBIX.

95. HazoBute ¢epMeHTHI, y4acTBYIOIIME B IMPOLECCaX THIPOIUTUYECKOTO pacmazia XHpPOB B
MULIEBAPUTEIHLHOM TPAKTE KUBOTHBIX.

96. K xakomy kiaccy (EpMEHTOB OTHOCHUTCS aibioja3a, KaTalM3UpYIoIas pacrajy
dpyxTozoaudocdara? KakoB xapakrep Kataau3upyeMoi peakuun?

97. Kakue hepMeHTHI KaTaTU3UPYIOT Peakiiuu nepeamuuupoBanus’? [loscHuTe mpuMepoM.

98. HazoBuTe OKCHIOpENYKTa3bl, YYacTBYIOIIME B a’poOHOM pacmaae Tioko3el. Kakosa
npupoa X KoPepMeHTOB?

99. Kakme ¢epMeHTh KaTaIU3UPYIOT PEaKIUH BHYTPUMOJEKYISPHBIX TpEeBpaIieHui?
[TpuBenuTe mpUMepHI MPOLIECCOB BHYTPUMOJIEKYIISPHOTO MepeHoca pochaTHBIX IpyIiil.

100. Kakue peakuyu KaTau3upyroT KaTanasza u nepokcuaaza? [Ipuseaure npumepsl.

101. Kakue ¢pepMeHTHI KaTAIM3UPYIOT peakiiuu nuzoMepusanuu? [IpuBeaure npuMepsl.

102. IlpuBenute mnpumepbl neHCTBHUS (HEPMEHTOB, OCYIIECTBISIIONIUX MEKMOJICKYIISIPHBIN
MepPEeHOC rpyIIbl arToMoB. HazoBuTe epMEHTHI U YKaKHUTE UX CUCTEMAaTUYECKYIO MPUHAIIEKHOCTD.

103. K kakomy Ki1accy OTHOCHTCSI (p€PMEHT, KaTATHU3UPYIOIINI PEeaKIIni0 KOHICHCAIINH alleTHII C
IIaBEJICBOYKCYCHOM KUCIOTOH B 1ukiie Kpebca? Hanmummure peakiuto.

104. Kakyio poib B OKHCIHUTEIbHO-BOCCTAHOBHUTENIBHBIX IIpoLIeCcCax MrparoT (HEepMEHTHI
Jeruaporenassl u okcuaassl? IlosicHure npumepom.

105. Kakue ¢epMeHTB KaTalu3HpYyIOT pEakiUio IepeHoca auwiIbHbIX ocTaTkoB? KakoBa
npupoja ux kopepmMeHToB?

106. K xakoMmy Kiaccy OTHOCSATCS (DEpPMEHTHI, KaTaJH3UPYIOIIUE pEeaKIHio IepeHoca
amuHorpynn? Kakosa npupoaa ux kopepmMeHToB?

107. Ha3oBute hepMeHTHI, KaTaIM3UPYIOIINE PEAKIIMIO TEPEHOCa METAIBHBIX TPYII, YKaXHUTE
UX CHUCTEMATHYECKYIO IPUHAIIEKHOCTD. [IpuBeauTe mpumepsl.

108. Jlaiite xapakrepuctuky QepMeHTOB TpoTea3, KapoOormapas, odcrepa3. HasoBure
KOHKPETHBIX NpeacTraButeneil. K kakomy Kiaccy OTHOCSTCS Ha3BaHHBIE KaTalu3aToOphl?

109. [urpoxpomokcunaza. Ee xumuyeckas Opuponaa, CUCTEMaTHYeCKas MPUHAMNICKHOCTD.
OcHoBHas kaTanuTrdeckas GyHKIus pepMeHTa.

110. B dem 3akmovaercs (YHKIIMOHAIBHOE pa3iiyue MEXJAy HUKOTHHAMUIHBIMU U
(dbaBUHOBBIMU AeTuaporeHazamMu? Uto o0beAMHSIET UX B OJJUH KJ1acc?

111. Onumure posb a’poOHOW AETUIPOTEHA3bl M ITUTOXPOMOKCHAA3bl. YKKUTE WX
CUCTEMAaTUYECKYIO PUHAIEKHOCTb.

112. HazoBute ¢epMeHTh, KaTATH3UPYIOIIHNE PEaKIUi0 MyTauuu (C YKa3aHHEeM HX
CUCTEMATUYECKOTO MOJIOKEHUS).

113. Hamumure cxeMbl peakiuid BOCCTAHOBICHUS KO(DEPMEHTOB HHUKOTHHAMHUIHBIX U
(b1aBUHOBBIX JETUIPOTreHas.

114. I'mukonu3. OTanums Ha4aapHOTO ATana OT MIMKOT€HOIN3a.

115. I'mukoneorenes. O6pazoBaHue TIIOKO3BI U3 IPOAYKTOB pacraja Oemnka.

116. buonoruueckoe okucieHue. Teopun OKUCIUTENBHBIX POLIECCOB.

117. Pacckaxute 0 OMOIOTUYECKOM 3HAYCHHH OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIM B
JKUBBIX OpraHU3MaXx.

118. Cxembl aHa’pOOHBIX U a3POOHBIX OKUCIIEHUH. UepThl CXOACTBA U Pa3IUYHSL.

119. CoBpemenHast Teopust OMOIOTMYECKOTO OKUCICHUS. DIEKTPOHHOTPAHCIIOPTHAS 1IETIb.

120. OxucnurensHoe U cyOcTpaTHOe PochopunupoBanue. [Ipumeps! u 6ronoruyeckas poib.

121. OOuue cBoiicTBa YIriIeBOJIOB U UX OMOIOTHYECKOE 3HAUCHHE.
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122. Knaccudukanus yriaeBoJoB. Baxneiume, npeicTaBUTeNH.

123. Hamumwure cTpyKTypHbIE (DOPMYIBI TIIOKO3bI, (PYKTO3BI M JIAKTO3bL. YKAXKUTE HX
OMOJIOTUYECKYIO POJIb U MPAKTHYECKOE 3HAYCHHUE.

124. [Qucaxapuabl, HuX cTpoeHHMe U cBoicTBa. Ilpumepsl. Ponp u npuMmeHeHue B
KUBOTHOBOJICTBE.

125. Ha3zoBuTte noiurocaxapuabl, BKIIOYAIOIIME B KaYECTBE MOHOMEPA TJIIOKO3Y. YKaXHUTE MX
pOJIb B OpraHu3Me, 3HaU€HUE B IIPAKTUKE )KUBOTHOBOJCTBA.

126. OT™MeThTE 4EpTHI CXOACTBA U Pa3ivuusi B XMMHYECKOM CTPOEHHM KpaxMmasla U INIMKOI€Ha.
WX ponb B 0OMeHe BELIeCTB.

127. HanummmTe CTpyKTypHBIC (DOPMYJIIBI IEHTO3, BXOAININX B COCTAP HYKJICHHOBBIX KHCIIOT.

128. Hanmummre popmysbl m3BecTHBIX Bam dochopHbIX 3(pupoB Trekco3 U MeHTo3. YKaKHUTE Ha
WX POJIb B OOMEHE BEIIECTB.

129. IlepeBapuBaHu€ M BCAChIBAaHWE YIJIEBOJOB B IHIIEBAPUTEIBHOM TPAKTE Yy >KBAYHBIX
KUBOTHBIX.

130. IlepeBaprBaHue M BCacChbIBaHWE YIJIEBOJAOB B MHUILEBAPUTEIBHOM TPAKTE€ y KUBOTHBIX C
OJIHOKaMEPHBIM >KETTYTKOM.

131. IlepeBapuBaHue W BCAChIBAHUE YIJIEBOJOB B IMHIIEBAPUTEIBHOM TPAKTE Yy MSCOSTHBIX
KUBOTHBIX.

132. [lepeBapuBaHue U BCACBIBAHUE YIJIEBOAOB B MUIIIEBAPUTEIBHOM TPAKTE MTHII.

133. BsaumomnpeBpalieHusi YIJI€BOJAOB B OpraHU3Me€ >KHMBOTHBIX. Hamwuimre Ba)kHeuine
peaKIy MPEeBpaIeHHs] U YKaXKUTE UX OMOPOIIb.

134. ConeprkaHue TIIOKO3bI B KDOBH KHBOTHBIX. [ JTMKOTeHHAs: GyHKINS IEUCHH.

135. Perynsimust rIMKOTeHHOM (DYHKIIMK TIEUYEHH U COZEeP KaHUs TIFOKO3bI B KPOBU.

136. HazoBute ropMOHBI, oOyafaromue AeWCTBUEM, HAEHTHYHBIM aapEHAINHY W HHCYIHHY.
[TosicauTe ux nercraue.

137. Cxema 1 poib OMOCHHTE3a MOJIMCaXapUI0B B OPraHU3ME KUBOTHBIX.

138. I'maponus u pocdoponus. Cxema u poiib mpoliecca.

139. Xumust 1 sHEpreTrka aHa3poOHOTO pacraaa yriieBOAOB B TKAHSAX JKUBOTHBIX (TIHMKOIH3).
Ponb npouecca. Mcnonb3oBaHue B IPaKTUKE )KUBOTHOBOCTBA.

140. I'nukorenonus. XuMus U 3HepreTuka mnpouecca. OTMETbTE YEPTHI CXOJACTBA U pa3avyus B
XUMHU3ME U SHEPTeTUKE MNIMKOJIN3a U IIIMKOTE€HON3A.

141. Xumus u sHEpreTHKa CIIUPTOBOT0 OposkeHus. Vcroap30BaHme B IPAKTHKE.

142. Xumus u sHEpreTrKa a3poOHOT0 pacmnaja TIF0KO3bl B TKAHIX KUBOTHBIX.

143. Buasr rimkonuza. CBs3b aHA3POOHOTO pacmaja TITFOKO3bI ¢ a3pOoOHBIM pacmagoM. IddekT
[Tacrepa.

144. Iuka TpukapOOHOBBIX KHUCIOT. XUMHUS U SHEPTETHUKA TIpoliecca.

145. OT™MeThTe YepThl CXOACTBA M PA3IUYUs B XUMHU3ME CITUPTOBOTO OPOXKEHHS M aHadPOOHOTO
pacraja B TKaHsIX )KUBOTHBIX (TJIMKOJIN3A).

146. AT®, xumnueckas mpupoaa. Poias B 0OMeHe yriieBoI0B.

147. Cxonpko monekyn AT® BcTymaeT B mporecc adpoOHOTO paciajia TIKO3b! (TIHKOJIN3E) U
CKOJIbKO 00pasyercs 3aHO0BO? Ha3zoBuTe peakniuu, COnpsbkeHHBIE ¢ CHHTE30M U pacniagoMm ATO.

148. HazoBure peakiuu mpu a’poOHOM pacmajie TIIFOKO3bI, COMPSHKEHHBIE C CHHTE30M U
pacnanom AT®. Hanumure ypaBHEHUS HA3BaHHBIX PEAKIIMIA.

149. IlpuBenuTe NpUMeEpsl U HAUIIUTE PEAKIIMU IPUCOECTUHEHUS BOIBI U AETUAPUPOBAHUS IPU
aHa’pOOHOM M a’3pOoOHOM pacmajie yriieBoaoB. VX poib B opranusme.

150. Ckonpko Mmosekyn AT® Bcrymaer B Mpolecc CHUPTOBOIO OpOKEHHS M CKOJBKO
oOpasyercs 3aHoB0? Harnmmire ypaBHEHHUs peakLni.

151. Hanmumure peaknuu AeKapOOKCHIMPOBAHUS, MPOTEKAIONIUE B OPraHU3Me MPH a’3pOoOHOM
pacmaze ritoko3bl. HazoBuTe (hepMeHTHI, KaTaau3upyOIue YKa3aHHbIe peakLnu.

9



152. HanumuTe peakuud OKHCICHHS, MPOTEKAIoIMe B LHUKIE TPUKAPOOHOBBIX KHUCIOT.
Ha3zoBute (hepMeHTHI, y4aCTBYIOIIUE B 3TUX PEAKLIUSAX.

153. Tlosicaute, KakoBa cynbba BOAOPOJAA, OTHATOIO OT OKHCISIOMIMXCS CyOCTpaToB mpu
a’pobHOM pacniaze. Poib OnookucneHus.

154. Tlokaxute 3HEPreTHUEcKyro 3((HEeKTUBHOCTh TIMKOJIM3a B MBIIIIAX U a3poOHOro pacnaaa
rItoK03b1. [1yTn akKkyMynupoBaHUs ¥ UCHIOIB30BAHUS SHEPTUU MIPH STOM.

155. Ha3zoBuTe peakiuy OKHCIIEHHUS IpPH aHa’poOHOM pacmaje rimoko3bl. KakoBa cynnba
BOJIOPOJIa, OTHATOTO OT OKUCJISIONIETOCs BelecTBa (cyocrpara)?

156. Cxonbko 3HEpruu o0pa3yercss MpH OKHUCICHUH MOJEKYJbl SHTAPHOW KHUCIOTHI (B IIHKIIC
Kpe6ca)? OObsicHUTE pOiIb 3TON PEaKIIUH.

157. TlpuBenute mnpuMepbl U HAIMUIIUTE PEAKIMU MPUCOCAWHEHUS W OTHSITUA BOABI TPHU
a’pOOHOM pacriajie MOJIOYHOM KUCIOTHI. Poiib miporecca.

158. Hanumure peakuuu riaukoiusa, npu Kotopsix AJID mnepexogut B ATD. Vkaxwute
(dbepMeHTHI, KaTaIM3UPYIOIIKe peakiuu cuaTe3a ATO.

159.Kakyro poyib WTpaeT IIMaBeJICBOYKCYCHass KHCIOTa MPU a’dpoOHOM pacraje MOJOYHON
KUCI0ThI? HanuimmTe ypaBHeHUs peakiuil, rle y4acTBYeT I1aBeJIeBOYKCYCHAs! KUCIOTa.

160. Cxema u poJib CHHTE3a YIJIEBOJIOB M3 METAOOIUTOB JUMUIHOTO W OEIKOBOrO OOMEHOB B
OpraHu3Me >KUBOTHBIX. [IpakTHyeckoe UCIoIb30BaHUE.

161. Perymsumst yriaeBogHoro oOMEHAa H €€ HCIOJIb30BaHWE B IIEJISIX TOBBIIICHUS
MPOIYKTUBHOCTHU >KMBOTHBIX.

162. Jlunuael. [ToHsiTHE, CTpOEHUE U 001IAst XapaKTEPUCTHKA.

163. Knaccuduxanus IWOUAOB IO XMMUYECKOH mpupoje. Baxueilmme mnpencTaBUTeNH,
UCIIOJIb30BaHUE B )KUBOTHOBO/ICTBE.

164. IlpocThie MUIUIBI, UX CTpOEHHE (TIpUMeEp), KIaccu(UKaLus U XapaKTepUCTHKA.

165. CioxHbIe TUMHUIBI, UX CTpOeHHEe (IpuMep), Kilaccu(uKanus 1 XapakTepUCTHKA.

166. buonoruveckas poJib JUMUIOB.

167. ®uznueckne 1 XUMUYECKUE CBONCTBA )KMPOB. 3HAUEHHUE B ITPAKTHUKE.

168. XuMnyeckue KOHCTaHThI )KUPOB U UX MIPAKTUUECKOE 3HAUCHHUE.

169. Tpurnuuupuasl. [Toustue. CtpoeHue (mpumep) U posib B 0OMEHE BEIIECTB.

170. Huzmune sxupHbIe KUCTOTHI (IIPEICTaBUTENH, CTPOSHUE, OMOPOJIB).

171. Beicume KupHbIe KUCIOTHI (TIPEICTaBUTENN, CTPOCHHUE, OMOPOITH).

172. HezaMeHHMBIE )KUPHBIE KUCIIOTHI (MPEICTABUTEIN, CTPOEHHE, OMOPOJIb).

173. Bocka, wim niepuibl. XUMUYECKUN COCTaB, CTpoeHue u 6noposb. [Ipumep.

174. Crepuabl. XMMHUYECKHI COCTaB, CTPOCHHE (IIPUMEP) U OUOPOITh.

175. XonectepuH (cTpoeHUE U OHOPOIIB).

176. Oprocrepun (cTpoeHUE U OHOPOJIB).

177. ®ochatuasl. OOmas xapakTepUCTHKA, CXeMa CTPOCHHS W pOJib B OOMEHE BEIECTB
opranusma. Mcronb3oBanue B d)XUBOTHOBO/ICTBE.

178. a-nenutrH. XuMHUUECKasi IPUPOAA U OUOJIOTHIECKasT POJIb.

179. B-nerutun. CTpoeHHE M pOJIHh B OOMEHE BEIIECTB.

180. Kedanuupl. CTpoeHHE B pOJIb B METAOOTU3ME.

181. Cepundocdaruasl. Xumuueckas npupoaa u Ouopois.

182. Aueranbdocdaruast mim miazmonoreHsl. CTpoeHHe posib B 0OMEHE BEIIECTB.

183. Nnozutdocharuast. CtpoeHue u 6uopois.

184. Counrodocdarunsl. CtpoeHue u OHOPOIIb.

185. LlepeOpo3upl miu ruKoaunuasl. CTpoeHue u OHOpPOIIb.

186. OOmeH HeWTpanpHbIX >kupoB. [loHstwe. Craguii (9Tamel) oOMeHa, WX KpaTkas
XapaKTepUCTHKA, POJIb.

187. Mexanu3m nepeBapuBaHus JIUIUAO0B (XUMHUS [IPOLIECCA) Y CBUHBHU.
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188. Mexanu3m nepeBapuBaHus JIUIUA0B (XUMHUS [TPOLIECCA) Y KOPOBBI.

189. Mexanu3m nepeBapuBaHus JIMIUIO0B (XMMHUSI ITPOLIECCa) Y JIOIIAIH.

190. Mexanu3Mm nepeBapuBaHus JTUMUI0B (XUMHUSI IPOIECCA) Y OBEIL.

191. Mexanu3m nepeBapuBaHus JIUIUIO0B (XMMHUS ITPOLIECCa) Y MTHIL.

192. MexaHu3M NepeBapuBaHUs JIUMUAOB (XUMHS IIPOIecca) Y MACOSIHBIX, HAalIpUMeEp, COOaKH.

193. Xonesas kucnorta. Hanumure popmyiny U pacCKaKUTe O POJIH B Ipoliecce MepeBapuBaHus
Y BCaCbIBAHUS JTUIIN/IOB.

194. JlesokcuxoneBast kuciaora. CTpoeHue U poib B IPOLECCE NEPEBAPUBAHUS U BCACHIBAHUS
012000201 (0):

195. JlutoxoneBas kucinotra. CTpoeHHE W POJib B MPOIECCE MEPEeBApUBAHUSA M BCACBIBAHUS
JUIUOB.

196. I'mukoxoseBas kuciora. CTpoeHUE W POJIb B MpOIECCE MEPEeBApUBAHUSA U BCACBIBAHUS
JUIUOB.

197. TaypoxoneBas kucinoTa. Hanmumere Gpopmyiy U ykakute poiib B IIpoliecce nepeBapuBaHus
Y BCAaChIBaHHUSI JINIIH]IOB.

198. I'mukome3okcuxoiyieBas KHCJIOTa (CTPOGHHME W POJb B TMpOIEcce IepeBapUBaHUS U
BCACBHIBaHMSI TUITUIOB).

199. TayponeszokcuxoseBas KucIoTa (CTpOGHHE W pOJIb B TIpPOIECCe TEepeBapUBaHUS U
BCACBHIBaHMSI IUITUIOB).

200. I'nmukonuTOX0JIeBasi KUCIOTa (CTPOSHUE W POJIb B TIPOLIECCe TIEPeBAPUBAHUS U BCACHIBAHUS
JIATIAJIOB).

201. TayponutoxosneBas Kuciota. Hamummre ¢dopmyly M yKaXuTe poib B Ipolecce
[IEpEBAPUBAHUS U BCAChIBAHUS JIUIHIOB.

202. MexaHu3M BcacbhlBaHMs NPOAYKTOB THMJIPOJIM3a HEUTPaIbHOro »kupa. Ponb >KemuHbIX
KHCJIOT U MX MApHBIX COEIMHEHUHN B 3TOM IIPOLIECCE.

203. Cunre3 Jlununos B creHke kuileuyHuka. Hamucarh ypaBHEHUs peaklUil U ykas3aTb poOJb
nporecca.

204. OTnoxxeHue KUPOB B oprann3Me. CBsA3b ¢ XUMHUEH JUIHUIHOTO OOMEHa.

205. Bnusiare mporiecca KOPMIICHHUS JKUBOTHBIX Ha (PU3UKO-XMUMUYECKHE CBOWMCTBA JIUIUIOB.
[TpuBectu npumep oTIMuHs (CBOWCTBaM) MOJIEKYJ JKUPa B BUIE CXEM-(POPMYIL.

206. IIpeBpatieHue TKaHEBBIX KUPOB. VX poJib B mpolieccax >KM3HEACATEIbHOCTH.

207. Okucnenue ravieprHa. BHyTpukieTouHoi Jokanu3anus. Cxema v poJib mpolecca.

208. B-okucIeHnEe KUPHBIX KHCIOT. MeCcTO MpOTEeKaHusI, CXemMa M poJib IMpoIiecca.

209. B -oxucneHrue KampoHOBOM KUCIOTHL. MECTO MPOTEKaHus, CXeMa U poJjIb Ipolecca.

210. B -oxucneHrue cTeapuHOBOM KUCIOTHI. JIokamu3arus mpoiecca, cxema U poJib.

211. B -oxucneHue BaJiepuaHOBOM KUCIOTHI. MeCTO MPOTEeKaHus, CXeMa M poJIb Ipoliecca.

212. B -oxucneHrne MacassHOM KUCIOTHL. MEeCTo MpoTeKaHus, CXeMa U poJjib Ipolecca.

213. Peakmusi 0oOpa3oBaHUs KPETOHOBOW KHCIOTHL. HamumcaTe cxemy, Ha3BaThb (PEpMEHT H
yKa3aTh OMOPOJIb PEaKITHH.

214. Peakmus cuHTe3a [-OKCHMMACISTHOM KHCIOTHL. Hammcath cxemy, HasBaTh (DEPMEHT WU
yKa3aTh OMOPOJIb PEaAKITHH.

215. Peakuus aerupupoBanus -okcumacissHON kucinoTel. Hamucars cxemy, Ha3BaTh (pepMeHT
U YKa3aTh OMOPOJIb peaKIuy.

216. Hamucarp 3aKIIOUMTENBHYIO PEAKLUIO OKUCICHUS JKUPHBIX KHUCIOT. YKa3aTh (epMEHT,
KaTaJIU3UPYIOLIUHI 3Ty pEakltIo, U POJIb IPOTEKAHMUS.

217. Aueronosble Tena. [lpuumHbl W MexaHu3M UX oOpa3oBaHus (B BUAE cxeM-PopMyl C
TIOSICHCHUEM ).

218. CuHTE3 XUPHBIX KHUCJIOT B OpPraHuU3Me JXKMBOTHBIX. MECTO NpOTEKaHMs, CXEMa U pOJlb
nporecca.
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219. CunHTe3 numMOOoB B MOJIOYHOM kene3e. Hammcarh cxembl-pOpMyNbl M yKa3aTbh pPOJIb
nporecca.

220. ®epmentsl oOMeHa nUOUIOB. [IpuBecTH, mpuUMepbl M yKa3aTh pojb B 3aBUCHMOCTH OT
y4acTHsi B TOM WJIM HHOM 3Tane MpPEeBpaIEeHUs KUPOB.

221. CuHTe3 XUpOB U3 yriaeBonoB. CxeMa M NIPAKTUYECKOE 3HAYEHHE 3TOTO SIBJICHUS B
YKUBOTHOBOJICTBE.

222. Cunre3 >xupoB u3 OenkoB. CxemMa W MpaKTHYECKOE 3HAUYEHHE STOTO SBJICHUS B
KUBOTHOBOJICTBE.

223. Perynsuust IMIUAHOTO OOMEHA M €€ UCIIOJIb30BaHUE B LIEJSIX MOBBIIIEHUS IPOIYKTHBHOCTH
KUBOTHBIX.

224. Knaccudukanys BUTAMHHOB. BakHeiie npecTaBuTeny.

225. PacnpocTpaHeHre BATAMHUHOB B MPUPOJIE, YCBOSIEMOCTb,

oO11ee geicTBHeE.

226. Ilonstue o ButamuHo3ax. [losicHuTe npumepamu.

227. Butamun Al. Xumudeckas mpupoja u cBoicrtBa. KakoBbl MpHU3HAKKW aBUTaMUHO3a A?
VYuyactre BUTaMrHa A B 3pUTEIIBHOM aKTe.

228. B-kapoTrH. XUMHUYECKasi MPUPO/Ia, CBOKMCTBA. YUacTue B 0OOMEHE BEIIECTB.

229. XumMuueckasi mpupoaa u OMoposIb aHTUPAXUTHIECKOTO BUTAMHHA.

230. Ctpykrypa ButamuHa K. Yyactue B oOMeHe BEIIecTB.

231. Buramun E. Xumuueckass mpupoja, yuactue B oOMeHe BemecTB. [[puMeHeHne B mpakTHKe
KUBOTHOBOJICTBA.

232. XumMuueckasi npupo/ia, cBoiictsa ButTaMuHaB . MexaHusm neicTBUS B KIIETKE.

233. Butamus B,. Xumuueckas npupoa, yuactiue B 0OMeHe BEIIeCTB.

234. Xumuueckast IpupoJia, yuacTre B 0OMEHe BEUIECTB aHTU-IIeJUIAPTUIECKOT0 BUTAMUHA.

235. CtpoeHue 1 MEXaHU3M JCHCTBUS MAHTOTEHOBOM KHUCIIOTHI.

236. ®onueBas KUCIOTa. XUMHUYECKast IPUPOJIa, 3HAYCHUE, yIacTHe B 0OMEHE BEUIECTB.

237. BuramuH Bg. Xumuueckast npupoza, CBONCTBA, MEXaHU3M JEHCTBUS B KIIETKE.

238. Ctpoenue, cBoiicTBa BUTaMHHA By, YuacTre B 0OMEHe BEIIeCTB.

239. Butamun P. Xumundeckas mpupoza, ydactue B 0OMEHE BEIECTB.

240. XuMuueckasi Ipupo/ia, CBOWCTBA, y4acTHe B OOMEHE BEIIECTB AHTHUIIMHTOTHOTO BUTAMHHA.

241. Buramun H. CtpykTypa, CBOMCTBA, ydacTHE B OOMEHE BEIIICCTB.

242. ButamuH [l;. XumMudeckas npupojia, CBOMCTBA, y9acTHEe B OOMEHE BEIECTB.

243. XuMuueckas mpupo/ia, CBOMCTBA, y4acTHe B OOMEHE BeIIeCcTB BUTaMuHa Jl3.

244, XuMudeckas Mpupo/ia, ydacTue B 0OMEHE BEIECTB Mapa-aMUHOOCH30MHON KHUCIIOTHI.

245. Xonun. CtpoeHue, ydactue B 0OMEHE BEIIECTB.

246. no3ut. XuMuueckasi mpupo/ia, CBOMCTBA, y4acTHe B OOMEHE BEIECTB.

247. Ha3zoBuTe BUTaMHHBI, BXOASIIME B COCTaB (DJIAaBUHOBBIX (EPMEHTOB B KayecTBE
kopepmenToB. Hamummute cTpykTypHble GopMynbl. Pacckaxkute o0 peaknusx, KaTalu3UpPyeMbIX
yYKa3aHHBIMH ()epMEHTaMHU.

248. HazoBuTe BUTAaMHUHBI, BXOJSIIME B COCTaB HUKOTHMHAMHIHBIX (PEPMEHTOB B KayeCTBE
ko(epMeHTOB. YyacTue Ha3BaHHBIX ()EPMEHTOB B OOMECHE BEIIECCTB.

249. JlaiiTe XapakTEpUCTHUKYy BHUTAaMHHOB, BXOISIIMX B COCTaB aMHHO(peEpa3 B KayecTBe
kodepmeHToB. [IpuBenuTe mpuMepsl peakiluii, KaTaaTu3upyeMbIX yKa3aHHBIMU (DepMEHTaMH.

250. AutuBuramussl. [loHsTre, npuMeps 1 OMOPOIIb;

251. T'opmownsl. [ToHsiTHE, CUHTE3 U OOIITNI MEXaHU3M JCHCTBHSL.

252. Knaccugukaiusi ropMOHOB.

253. Crepounnsie TopMOHBL. [IpeacraBurenu, cTpoeHue (Ha MpUMepe OAHOTO) U ydacTHe B
oOMEHE BeIIeCTB.

254. benkoBble TOpMOHBI. [IpecTaBuTeny, 3HadyeHHE B OOMEHE BEILIECTB.
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255. I'opmonbl-nioniunentuibl. Baxueinme npeicraBuTenu,

pOJbL B 0OOMEHE BEIIECTB.

256. 'opMOHBI, TPOU3BOIHBIE aMHUHOKHUCIIOT. CTpOeHHE U pOJIb B 0OMEHE BEIECTB.

257. Aunpoctepon. CTpoeHne, MECTO CHHTE3a U OHOPOJIb.

258. Tecrocrepon. CtpoeHue, MecTo 00pa3oBaHus U POJIb B OpraHU3ME.

259. My:xckue noJjioBble TOpMOHBL. VX cTpoenue, .MecTo 00pa3oBaHus U pojib B OpraHU3ME.

260. XKeHckue 1mosioBble TOPMOHBI. VIX CTpOEHME U POJIb B OPraHU3ME.

261. @omnukynuH. XUMHUYECKas IPUPOAA, MECTO CUHTE3A U POJIb B OpraHU3ME.

262. Octpuoi. Ero crpoenue, MECTO CUHTE3a U POJIb B OPraHU3ME.

263. Ilporectepon. Ero ctpykrypHas hopmyina, MecTo OMOCHHTE3a B POJIb B OPTaHU3ME.

264. B3aiMOOTHOIIIEHUS MTOJIOBBIX TOPMOHOB.

265. I'opMOHBI KOPBI HAIIMTOYEUYHUKOB. VX cTpoeHHE 1 poJib B 0OOMEHE BEIECTB OpraHu3Ma.

266. 'opMOHBI IIMTOBUAHON kKeje3bl. FIX cTpoeHne u Ouoposb.

267. TupokcuH. Ero crpoenue, MECTO M CXeMa CUHTE3a, POJIM B OPTaHHU3ME.

268. TpuiioatuponuH. Ero ctpoeHue, MECTO U CXe€Ma CUHTE3a, POJib B OPraHU3ME.

269. Inontupo3us. Ero ctpoenue, MeCTo U cxema CUHTE3a, pOJib B OpraHu3Me.

270. MoHoioartupo3uH. Ero ctpoeHue, MecTo U cxema CUHTEe3a, pOJib B OpraHu3Me.

271. IlaparropmMoH. XuMHYECKasi TPUPoa U OUOPOJIb.

272. KpaTkas XxapakTepuCTHKa TOPMOHOB MOHKEITYJOYHOM JKeIIe3bl.

273. UucynuH. Ero xapakrepucTuka v pojb B OpraHu3Me.

274. I'moxoroH. Ero xapakTepucTuka ¥ poJib B OpraHU3ME.

275. JIunokaus. Ero xapakrepucTuka U pojib B OpraHU3ME.

276. Anpenanmun. HopanmpenamuH. MecTo W cXeMma CHHTE3a W pPOJIb B OOMEHE BEIIECTB
OpraHusMa.

277. ComarorponuH. Ero xapakrepucTuka U pojib B OpraHU3ME.

278. JlakToreHHbI# ropMoH Tunodusa. Ero xapakrepuctika u posib B 0OMEHE BEIIECTB.

279. AnpeHOKOPTUKOTPOIHBINA TOpMOH. Ero xapakTepucTuka u 6uopois.

280. Tupeorponuslii ropmoH. Ero xapakrepuctuka 1 OHOPOJIb.

281. OxapakTepu3oBaTb TOPMOHBI TUNO(H3a, OKA3bIBAIONINE BIMSHUE HA (PYHKIIUIO MOJOBBIX
KeEJles.

282. BazonpeccuH. Ero cTpoeHue v OTiM4Yre OT OKCUTOKIIMHA, MECTO CUHTE3a U POJIb.

283. OkcurouuH. Ero cTpoeHne U oTauyue OT Ba30MPECCUHA, MECTO CUHTE3a U POJIb.

284. Untepmenun. Ero xapakrepuctuka u OMOpOIIb.

285. KpaTkas xapakTepucThKa FOPMOHOB MUILEBAPUTEIBHON CUCTEMBI.

286. I'mcramuH u cepoToHnH. CXema ux 00pa3oBaHUs U POJIb B OpTraHU3ME.

287. 3HaueHne rTOPMOHOB B )KMBOTHOBO/ICTBE.

288. Boma. Ee Owomormueckass poiib B mpolieccax oOMeHa BemiecTB. B kauecTBe mpumepa
MIPUBEIUTE PEAKLIUN C yYaCTUEM BOJBI.

289. IlocTymieHue BOAbI B OPraHU3M >KHMBOTHBIX, €€ BCAChIBAHME U COAEPKaHUE B KJIETKaX
OpraHoOB M TKAHEH.

290. Pacnpenenenue Boabl mo opranuzmy. Copaep:kaHue BOAbI B OpPraHW3ME pPa3IMYHbBIX
JKUBOTHBIX.

291. Buabl BoJibl B TKAHSIX U UX POJIb.

292. CBs3b BOAHOTO OOMEHA C MPOAYKTUBHOCTBIO )KUBOTHBIX.

Briaenenue Boapl U3 OpraHu3ma.

293. Perynsauus BOAHOTO OOMEHA B OpraHU3Me XHMBOTHBIX. Ee 3HaueHue B IeNAX MOBBILICHUS
IPOAYKTUBHOCTH KMBOTHBIX.

294. IlocTynieHre MUHEpAIbHBIX BEUIECTB B OPraHU3M KUBOTHBIX.

295. PacnipeieneHre MUHEpAIbHBIX BELIECTB B OPraHU3ME
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KUBOTHBIX.

296. ®opmbl (COCTOSHHME) MHHEpAJIbHBIX BEIIECTB B OpPraHM3ME >KMBOTHBIX B CBSI3U C MX
OMOJIOTUYECKON POJIBIO.

297. [leneHne MUHEpPAJIbHBIX BEIIECTB opraHu3Ma Ha rpymnmsl. [IpuHnun. Ykasars rpynnsl u
IPUMEP OTIENIBHBIX IPEICTABUTENEH.

298. MakpoanemenTsl. [lonsaTue. Yka3aTe npeactaBuTeneil.

299. MukpooanemenTsl. [lonarue. Ykazarh npencTaBuTENIEH.

300. YnerpamukposnemeHTsl. [lonsatue. Yka3aTh npeacTaBuTeNnei.

301. Hatpuii. [Toctymienue B opranusM, pacipeaesieHue, coaep:kaHue, BelaeeHHe 1 OHOpOb.
VYka3zaTh OMOJIOTHYECKUE CUCTEMBI KJIETOK, COJEp KaIlie HaTPHA.

302. Kammii. IlocTymienue B opraHu3M, pacmupeeieHue Mo TKaHSM U opraHaMm, OHOpOJbh B
oOMeHe BelIecTB. YKa3aTh CXeMbI-(hOpMYJIbl OMOJIOTMYECKUX CUCTEM, COAEPKAIIUX ITOT DJIEMEHT.

303. Kanpuwmii. [loctyryieHre B OpraHu3M, pacrpeieieHrue Mo KJIETKaM, TKaHSM W OpraHam.
buoponb. YkazaTth GpakTopsl, BIAUIIONINE Ha YCBOSHUE KalbIMsI B OpraHu3Me KHUBOTHBIX.

304. Marnuii. [loctynnenne B opraHu3M, pacrpeieieHue MO KIETKaM, TKaHAM M OpraHam.
buopo:s.

305. XKeneso. [locTymienue B opraHu3M, YCBOEHHUE B KUIIIEYHUKE, PACIPEICIICHUE TIO KJIETKaM U
OUOpOITH.

306. ®docdop. IlocTymienne B opraHu3M, pachpeaesieHHe IO KIETKaM, TKaHSM, OpTraHaM.
buopos.

307. Cepa. IlocTtyruieHne B OpraHusM, paclpeieieHue o KJIeTKaM, TKaHsIM U opraHam. Poip B
oOMeHe BeIIeCTB.

308. Xunop. IlocTtynnenue B opranusmM, paclpeesieHue 1o KJIeTKaM, TKaHsAM, opraHaMm U poJib B
oOMeHe BeIIeCTB.

309. Yuenue akanemuka A, [1. BunorpanoBa o 6MOXUMHUYECKUX MPOBUHIMAX B IUIAHE BEIACHUS
YKUBOTHOBOJICTBA HAa IPOMBILLIIEHHON OCHOBE.

310. Uox. IToctymuienne B opraHu3M, pacupezesieHue 1o KJIeTKaM, TKaHsIM U OpraHaM U poJib B
MeTabonmu3Me.

311. Mens. IlocTymienue B opranusMm, paclpeaeseHue Mo KJIeTKaM, TKaHsIM U OpraHaM U pojib B
oOMEeHe BeIIeCTB.

312. Momubnen. IloctynieHue B opraHus3M, pacmpeneiieHue Mo KJIeTKaMm, TKaHSIM M OpraHaM.
buopons.'

313. KoGaner. IlocTymieHne B OpraHu3M, YCBOSHHE B TMHIIEBAPUTEIHLHOM TpaKTe,
pacnpeneneHre o KieTkaM, TKaHsM U OpraHaM U OUopoib.

314. Hunk. Ero Mmeraboim3m u OHOPOJIb B OPTraHU3ME KUBOTHBIX.

315. Mapranern Ero mera6onu3m u 6MOpOJIb B OpraHu3Me KHUBOTHBIX.

316. Ctponnmii. Ero metabonm3M 1 poiib B OpraHu3Me >KHBOTHBIX.

317. ®rop. Ero metabonu3m u poiib B OpraHu3Me KUBOTHBIX.

318. bpoM. YuacTtue B KU3HEAEATEIBHOCTH OpraHu3Ma.

319. Ponb Makpo3JIEMEHTOB B CUHTE3€ KOCTHOW TKaHH.

320. CBA3b MUKPORJIEMEHTOB ¢ BUTaMuHaMu. [Ipumep. Poisib B 3TOM cilydae Makpo3JI€MEHTOB.

321 Ces3p MuKpod37eMeHTOB ¢ ¢epmeHTamu. [lpumep. IlosicHuTe poJb MUKPORJIEMEHTOB B
KaXKJ0M CIIy4ae.

322. CBs13p MUKPOJIEMEHTOB ¢ ropMoHamu. [Ipumep. [losicHuTe pob MUKPO3JIEMEHTOB B 3TOM
ciIy4ae.

323. CBs3b MUKPOAJIEMEHTOB C OEJIKAMHU M UX POJIb B OMOJOTHUECKUX CTPYKTYpaX.

324. Perynauus MHUHEpaJIbHOro oOMEHa B OpPraHM3ME >KUBOTHBIX C MO3MIMNA OMOXMMHHU €ro
KJIETOK M C LEJIbIO MOBBIIICHUS

IIPOJYKTUBHOCTHU KUBOTHBIX.
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2.3 llopsi0K BHINOJHEHUS 321aHUI

Beimonusas paboTy, CTyIeHT AOJDKEH 3amucarb HOMEpP BOIpOca, ero (OpMYIHpPOBKY M JaTb
KpaTKUH KOHKPETHBIA OTBET, YTOOBI OH HOCHJI XapakTep OMOXMMHUYECKOTO aHaln3a. JDTO 3HAYUT, YTO
yamie BCEro pedb HAET O OHOJOTMYeCKOW poiu (3HAYeHHWH JUIsi OpraHu3Ma) TOrO MM HHOTO
XMMHUYECKOTO BeIEeCTBa, IMpouecca win sBieHus. Ilostomy, eciau TpeOyeTcss NPUBECTH B OTBETE
CTPYKTYpHYIO (opMyily BemecTBa uian cxemy (Qopmyny) mporecca, ykas3aTh, Kak oOpasyercs
BEIIIECTBO, KaKWe IMPEBPAIICHUSI MPOUCXOIAT C HUM B OpraHM3ME, B KAKOM BHJI€ OHO BBIBOAMTCS U3
OpraHusma.

Homep BONpOCOB KOHTPOJIBHBIX 3a/laHWi yCTaHABIUBAETCS MO JIBYM MOCIEAHUM MH(pam
mudpa CTyJeHTa B COOTBETCTBUH C TaOIUIICH MU(POBAHUS.

Tabmmma mudpoBaHust BApUAaHTOB KOHTPOJIBHOU PabOThI

IIpeonocneo | Ilocnennsis mudpa mmdpa
na yupa | i 2 3 4 5 6 7 8 9
wughpa
1; 11;|2; 46;|3; 49;|4; 48;|5; 51;|7, 50;8; 52;|8; 55;|9; 54; |37,
47, 92; 93; 94, 95; 97; 98; 99; 99; 54;
0 131; 182; 183; 184; 185; 186; 187, 188; 189; 109;
250; 251; 252; 253; 254; 255; 256; 257; 258; 259;
288 281 282 283 284 285 286 287 288 289
10; 11; 12; 13; 14; 15; 16; 17; 18; 13-
37; 36; 39; 38; 41; 40; 43; 42; 45; 44f
J 100; 101; 102; 103; 104; 105; 106; 107; 108; 116_
191; 192; 193; 194; 195; 196; 197, 198; 199; 200f
260; 261; 262; 263; 264; 265; 266; 267, 268; 269f
290 2901 292 293 294 295 296 297 298 ’
19; 20; 21; 22; 23; 25; 26; 26; 27; 34,
111; 112; 113; 114; 115; 116; 117, 118; 119; 120;
P 121; 122; 123; 124; 125; 126; 127, 128; 129; 130;
201; 202; 203; 204; 205; 2006; 207, 208; 209; 210;
270; 271, 272; 273; 274, 275; 276; 277, 278, 279;
299 300 301 302 303 303 304 305 306 307
28; 29; 30; 31; 32; 33; 34, 35; 36; 40;
72; 71; 74; 73; 76; 75; 78; 77; 80; 79;
3 121; 122; 123; 124; 125; 126; 127, 128; 129; 130;
211; 212; 213; 241, 215; 216; 217, 218; 218; 219;
280; 281; 282; 283; 284; 285; 286; 287, 288; 259;
308 309 310 311 312 312 314 315 287 250
41; 42; 43; 44; 45; 46; 47; 48; 49; 50;
62; 61; 64; 63; 66; 65; 65; 67; 70; 69;
4 131; 132; 133; 134; 135; 136; 137; 138; 139; 140;
220; 221; 222; 223; 224; 225; 226; 227, 228; 229;
240; 241, 242; 243; 244, 245; 246; 247, 248, 249;
285 284 283 282 281 280 279 278 277 276
30; 29; 32; 33; 34; 33; 36; 35; 38; 37,
51; 52; 53; 54; 55; 56; 57; 58; 59; 60;
5 141; 142; 143; 144; 145; 146; 146; 148; 148; 150;
230; 231; 232; 233; 234, 235; 236; 237, 238; 239;
275; 274, 273; 272; 271, 270; 269; 268,; 267, 296;
300 301 302 303 304 305 306 307 308 309
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21; 20; 23; 22; 25; 24; 27; 26; 27, 28;
61; 62; 63; 64; 65; 66; 67; 68; 69; 70;
151; 152; 153; 154; 155; 156; 157; 158; 159; 160;

0 240; 241, 242; 243; 244; 245; 246; 247, 248; 248;
265; 264; 263; 262; 261; 260; 254; 258; 259; 258;
310 311 312 313 314 315 316 317 318 319
11; 10; 13; 12; 15; 14; 17; 16; 19; 18;
71; 72; 73; 74; 75; 76; 77, 78; 79; 80;
7 161; 162; 163; 164; 165; 166; 167 168; 169; 170;

250; 250; 249; 248; 247, 246; 245; 244; 243; 242;
257, 251, 252; 253; 254, 255; 256; 257, 253; 254;
320 321 322 323 324 311 312 313 314 315

1; 81;|3; 82;|2; 83;(4; 84;|6; 85;|5;, 86;|8; 87;,|7;, 88; égf 9; 90;
171; 172; 173; 174; 175; 176; 177; 178; 17;. 180;
8 223; 222; 221; 220; 219; 218; 217; 216; 215f 214;
240; 241; 242; 243; 244; 245; 246; 247, 248? 249;
315 316 317 318 319 320 321 322 323’ 324
42; 41; 44; 43; 46; 45; 48; 47; 50; 49;
62; 61; 64; 63; 66; 65; 65; 67; 70; 69;

229; 132; 133; 134; 223; 222; 137, 138; 221, 140;
131; 228; 224; 225; 135; 136; 226; 227, 139; 220;
245; 246; 248; 243; 244; 240; 241; 247, 242; 249;
285 284 283 282 281 280 279 278 277 276

Hampumep, mist ctynenrta, umeromiero yueonsii mmdp 0151 HomMepa BOmpoCOB KOHTPOJIBHOTO
3aJlaHMsl yKa3aHbl Ha MIEPECEUECHUN CTPOKH S 10 TOPU30HTANIN €O CTPoKo# 1 mo BepTukanu. st mmdpa
0151 mHOMepa BOIPOCOB IO KOHTPOJIBHOM padoTe - 29; 52; 142; 231; 274; 301.

N3maraemerit Matepuan cieyeT yBs3bIBaTh C MPAKTUKON. B KOHIIE BBHITIOJIHEHHON paOOTHI HA/I0
YKa3bIBaTh CIHCOK UCIIOJIb3yEeMOM TUTEPaTypHI.

2.4 Tlpumep BBIIOJTHEHUS 3aJaHUS

Bapuant 09

3amanue 37. 'Huenue OenkoB B kumeyHuke. OOue npexacraBienus. [IpeBpaimieHust BaXHbBIX
AMHHOKHCIIOT.

W3BecTHO, YTO MUKPOOPraHU3MbI KHILIEYHUKA JIJIsI CBOETO POCTa TAKXKE HYXKIAIOTCSA B JJOCTaBKE
C IUILEH ONpeNieNeHHBIX aMUHOKUCIOT. MuKpodopa KUIIEYHHKa pacroiaraeT HabopoMm (hepMEeHTHBIX
CHCTEM, OTJIMYHBIX OT COOTBETCTBYIOIIMX (DEPMEHTOB KMBOTHBIX TKaHEW M KaTAJU3UPYIOIIUX CaMble
pa3HooOpa3Hble MpEeBpaIlEHUs] MHUIIEBBIX AMHHOKUCIOT. B KuHIIeYHHKEe CO3Jal0TCsl ONTHUMAalbHBIE
ycIoBUs Ui 00pa3oBaHMs SJOBUTHIX HMPOAYKTOB paclaja aMUHOKHCIOT (heHona, MHIOJA, Kpe3oa,
CKaToja, CEepPOBOJOPOJA, METHUJIMEp-KalTaHa, a TAaKKe HETOKCHYHBIX JUIS OpraHu3Ma COEJIMHEHHI:
CIHUPTOB, aMHHOB, JKUPHBIX KHCIIOT, KETOKUCIOT, OKCUKHUCIIOT U JIp.

Bce 5T mpeBpamieHus aMHHOKHCIIOT, BbI3BaHHBIE JESATEIBHOCTHIO MHKPOOPTaHHU3MOB
KUILEYHHKA, MOJIYYHSId 0o0lllee Ha3BaHHUE «THHEHHE OENIKOB B KUIIEUHHKe». Tak, B Impolecce pacmaja
CepocoJiepKalluX AaMHHOKHUCIOT (LUMCTHUH, IUCTEHH, METHUOHMH) B KHIIEYHHKE 00pa3yroTcs
cepoBogopon H,S u metun-mepkantan CH3SH. JInaMUHOKUCTIOTBI — OPHUTHH U JIU3UH — MOABEPIrarOTCs
npoleccy AeKapOOKCHIMPOBAHUS C 00pa30BaHMEM aMHUHOB— IYTPECIIMHA U KaJaBEepUHA.

W3 apomaTnueckux aMUHOKUCIOT: (PeHUJIATaHUH, TUPO3UH U TpUNTOGaH — MPHU aHATIOTUYHOM
OakTepuaIbHOM JIEKapOOKCHIMPOBAHWU OOpa3yloTCsl COOTBETCTBYIOIIME aMHUHBI: (DEHUJIITHUIAMUH,
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napaokcupeHumTUIAMUH (WM THpPAa-MHH) H HHAOMWIITHIAMUH (TpunrtamuH). Kpome Toro,
MHUKpOOHbIE (EepMEHTHl KHUIIEYHMKA BBI3BIBAIOT IIOCTENIEHHOE pa3pylieHHe OOKOBBIX Ienei
UKIMYECKMX AMHHOKHUCIIOT, B YaCTHOCTH THPO3MHA M TpHUNTOdaHa, C 0Opa30BaHUEM SIAOBUTHIX
POAYKTOB 0OMEHa — COOTBETCTBEHHO Kpe3oJia U (peHosa, CKaToja U UH0JIA.

NHg
TupoanH Kpesan [Dawon
GHQ—?H—CGDH —_—
NHo py S ]
M
H H H
Tountodan Cxaron el

HHgon —a= MWaokcun

1
A *
PADC 0-S0gH

3,5 -Ald |
H

WHASHCUNCEOHAR — e JKWBOTHBIA WHOMKEH
KMCROTa

ITocae BcacwhlBaHHUSA OTH NpOAYKTBI YCPE3 BOPOTHYHO BCHY MNOMAaAAlOT B IMCYCHb, TIAC
MOJIBEPraloTcsi 00€3BPEKUBAHUIO MYTEM XUMHUYECKOIO CBSI3BIBAHUS C CEPHOM WIIM TIIOKYPOHOBOM
KHUCJIOTOM ¢ 00pa30BaHUEM HETOKCHYHBIX, TaK Ha3bIBAEMbIX MAapHBIX, KUCIOT (Hampumep, (peHoncepHas
KHCJIOTa WM CKa-TOKCWJICepHas KkucioTa). Ilociennue BBIIETSAIOTCS ¢  MoOUYod. MexaHU3M
00e3BpeXUBaHUS ATHUX MPOAYKTOB H3y4deH JAeTanbHO. B meueHu conepikarcs crenupuyeckue
dbepmentel — apwicyinbdorpanchepaza wu Y] D-rmokopoHunTpaHcdepasa, KaTaIU3UPYIOIIHE
COOTBETCTBEHHO TIEPEHOC OCTaTKa CEPHOM KHUCIOTHI U3 €€ CBsA3aHHOUW dopmbl — 3'-hochoaneHo3nH-5'"-
dochocynppara (PADC) m ocraTka TIIOKYPOHOBOW KHCIOTHI TaKXe W3 €€ CBSA3aHHOH (DOpMBI —
ypunui-audocdoriorypoHoBoit kuciaoTsl (Y IDPI'K) Ha mr060i U3 yKa3aHHBIX MPOIYKTOB.

NH, COOH 0
..-"1“'\_ .--'N. 1 ik
o /w} Eriaat ' O '
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° OH | {:[)
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Wunon (kak M CKarojl) IPEABAPUTENBHO IOABEPracTcsl OKUCICHMIO B HMHIOKCHII
(COOTBETCTBEHHO CKAaTOKCHWJI), KOTOPBIA B3aMMOJEHCTBYET HEMOCPEICTBEHHO B (hepMEHTATUBHOM
peaxiu ¢ PADC unun ¢ YADI'K. Tak, ungoncesssiBaeTcs B Buae 3pupocepHoil kucnotel. Kanueas
COJIb 3TOM KHUCJIOTHI IOJYyYWJIa HA3BaHUE XUBOTHOI'O HMHJMKAaHA, KOTOPBIM BBIBOAUTCSA ¢ Mo4ou. Ilo
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KOJIMYECTBY MHAMKAHA B MOYE YEJIOBEKAa MOXHO CYIUTHb HE TOJBKO O CKOPOCTH IIPOLIECCAa THUEHUS
0€TKOB B KHUIIEYHUKE, HO U O (YHKIMOHAIHHOM COCTOSHMM NedueHU. O QyHKIIMHU MEeYCHU U €€ POJU B
00e3BpEe)KMBAHIH TOKCHYHBIX MPOAYKTOB YaCTO TaKXkKe CYIAT MO CKOPOCTH OOPa30BaHUS U BBIICICHHS
THIIITYPOBOM KUCIIOTHI ¢ MOYOH TOCIIe TpreMa O€H30MHOM KHCIIOTHI.

H. )
N-CH; O {H-CH2
e~

| |
COCH COOH

Taxum O6p330M, OpraHnu3M 4Y€JIOBCKa U KHUBOTHBIX o6na/:[aeT PAAOM 3alIMTHBIX MEXAaHW3MOB
CHHTEC3a, ouonoruyeckas POJIb KOTOPBIX 3aKJIIOYACTCA B 0663Bpe}KI/IBaHI/II/I TOKCHUYHBIX BCHICCTB,
MOCTyMaromu1ux B OpraHHU3M HU3BHC WA O6p213y}0H_II/IXC}I B KHIICYHUKC U3 IMUIICBBIX MPOAYKTOB B
PE3YIbTATC )KUBHCACATCIbHOCTH MUKPOOPIraHU3MOB.

3amanue 54. buonoruueckass poib TpaHcrnopTHOH u uHpopmammonHoii PHK u Gmocunresa
Oenka.

uPHK cnyxut uHQOpMarMOHHONW MaTpHIlel, MOPSIOK PacHOI0KEHUs aMHUHOKUCIOT B Oelke
3anuceiBaercst ¢ JIHK na nPHK u nocraBmsiercss k pubocomam, rae nHbopMmanus O pacroyioKEeHUH
AMUHOKUCIIOT CYUTBIBAETCS, C 00pa30oBaHUEM MOJIEKYIIbI OeiKa.

uPHK nepenocutr undopmanuio o nepBuuHoi cTpykrype Oenka ot JJHK k mecty cunTtesa
Oenka.

[Ipomiecc TpaHCKpUMNIMKM — TEpBBIA dTanm OumocwHTe3a Oenka, korga wHpopmamus ¢ JIHK
nepeHocutcs Ha ”PHK. Kakum ke obpazom mndopmarus or ”PHK mepenocutcst K moaumnenTuaHOM
IEMOYKe, KaKue CTPYKTYPhI KJIETKU Y9acTBYIOT B 3ToM mporecce? Ilepenoc nadopmanunu ot uPHK k
MOJIMNIENTUIHOM 1IeTIH OCYIIECTBIIAETCS 3a CUET pUOOCOM, Ha KOTOPBIX M UIET cuHTe3 Oenka. Pubocombl
— 3TO MeJIbYaKIIMe OPraHOU bl KJIETKH, COCTOSIIINE U3 IBYX CyObeIWHUIl — 00JIbIIoN 1 Manmoit. Kaxxnas
cyopenuuuna coctout u3 Oenka u pPHK. ®opmupyrorcss oHU B sSApBIIIKaX W 4epe3 siICPHBIC MOPBI
MOMAaJAI0T B IUTOIUIa3My. PHOOCOMBI MOTYT HAXOAUTHCS B IIUTOITIa3ME BO B3BEILIEHHOM COCTOSIHMH, HO
yaile pacroyaraloTcs TpyninaMyu Ha TOBEPXHOCTHU SHJIOIUIa3MaTUYECKOi ceTn. Mexay cyObeInHULIaMu
pubocoMbl MMeeTcs Mmeiab, B KoTtopoil pacmonaraercss MPHK, A Ha Oomnbiioil cyObeauHHUIIE €CTh
0opo31a, MO KOTOPOM CIOJI3aeT CHUHTE3MpyeMas MoJiekyna Oenka. Takum oOpa3zom, B pubocomax
OCYIIECTBIISIETCSl MPOLECC TPAHCISAINN TeHEeTHYecKod HMH(opManuu, To ecTh e€ MepeBoja C «s3bIKa
HYKJIEOTHJIOB» Ha «¢I3bIK aMMHOKHCIOT». Kak ocymiecTBisieTcs cBsi3b Mexay aMmuHokucinoro u nPHK?
AMHUHOKHCIIOTHI TpaHCIOpTHpYyIOTcs K pubocomam ¢ mnomomipio TPHK. Bce TPHK o6pasyror
BTOPUYHYIO CTPYKTYpy, mo (opme HamoMuHaromlyto JicT kieBepa. B monekyne TPHK ects nBa
AKTHBHBIX YYacTKa: TPUIUIET-aHTUKOJOH HAa OJIHOM KOHIIE M AaKLUENTOPHBIM KOHEI Ha Apyrom. Y
BEPXYIIKH KIJIEBEPHOIO JHMCTa PACIOJIAraeTcs TPUIUIET HYKJICOTHUJIOB, KOTOPBIM KOMIUIEMEHTapeH
cooTBercTByOmeMy KkonoHy WMPHK. 3tor tpumuier paszmmuen mis TPHK, nepeHocsmmx pasHble
AMUHOKHCIIOTBI, U KOAUPYET UMEHHO TY aMUHOKUCIOTY, KOTopas nepeHocutcs aanHoi TPHK. Ortot
TPUIUIET MOJYYUJI Ha3BAHUE AHTHUKOAOH. AKIIENTOPHBIM KOHEI] SIBJSETCS MOCAJ0YHOM IIIOIMIAIKOU JIst
AMUHOKUCIIOTBI, KOTOPasi MPUCOCTUHSACTCS C MOMOIIBIO CIIEITUATBHBIX (DEPMEHTOB.

uPHK B3aumopeiictByer ¢ pubocoMoi, MmpH 3TOM Hauyano Oyaymiero Oenka oOo3Hayaercs
TpurieToM AVYI', KOTOpBI SBIAETCS 3HAKOM Hauajga TpaHCHAUMU. Tak Kak 3TOT KOJOH KOJIUPYET
aMUHOKHCIIOTY METHOHWH, TO Bce OenkH (3a HCKIIOYEHHEM OCOOBIX CIydyaeB) HAYMHAIOTCA C
METHOHHHA, KOTOPBIN B JanbHeleM otuierisiercs. [locne cBs3piBaHus pubocomMa HAYMHAET IBUTaThCs
no nPHK, 3anepxuBasick Ha KaxaoM e€ ydacTKe, KOTOPBIM BKJIIOYaeT B ceOs nBa KomoHa (3+3=6
HYKJIeoTH10B). Bpemst 3anepxku cocrapiser Bcero 0,2 cek. 3a 3to Bpemst Mmonekyna TPHK, antukonon
KoTopoi kKomiuiemMeHTapeH komoHy MPHK, Haxomsmemycs B pubocome, ycrmeBaeT paclio3HaTh STOT
KOJIOH. AMUHOKHCII0Ta, KoTtopas cBsa3aHa ¢ TPHK, ormensercs or «uepenikay W MPUCOETUHSIETCS C
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o0Opa3oBaHMEM NENTHUIHON CBA3M K pacTymiedl nemouke Oenka. B 3TOT ke MoMeHT k pubocome
noaxoaut caenyromas TPHK, anTukonoH koTopoii koMmmiemeHTapeH cienytouemy tputuiery uPHK, u
cienyrolas aMHHOKucIoTa, npuHecéHHas 3Toil TPHK, Bkimiouaercs B pactymyro nemnouky. Ilocne
sToro pubocoma casuraercs no WPHK, 3amepkuBasch Ha CcleaylOmIMX HYKJIEOTHUOAX, U BCE
NOBTOpsieTCsl cHavaia. Hakonen, pubocoMa JOXOAUT 0 OAHOTO M3 TaK HA3bIBAEMBIX CTOM-KOJOHOB
(YAA, YAI, YI'A). Yro xe Takoe CTOM-KOAOH? OTH KOAOHBI HE KOIUPYIOT aMHUHOKHCIOT, OHHU
MOKa3bIBAIOT, YTO CHUHTE3 Oellka JOJDKeH ObITh 3aBeplICH. benkoBas Iernoyka OTCOEAMHSAETCS OT
pUOOCOMBI, BEIXOUT B IUTOIIA3My U (OPMHUPYET MPHUCYIIYIO 3TOMY O€JIKY BTOPUYHYIO, TPETHUHYIO U
YEeTBEPTUUYHYIO CTPYKTYphl. KileTke HeoOXoauMa He 0JlHa, @ MHOTO MOJIEKYJ Kaxaoro 6enka. [Tostomy
KaK TOJIbKO puOocoMa, IepBoil HavaBInas cuHTe3 0enka Ha Mmonekyne nPHK, npoasuraercs snepén, Tyt
ke Ha 3Ty nPHK Hanu3biBaeTcst BTopas pubocoMa, KOTopasi HAUMHAET CHHTE3UPOBATh TaKOU ke OeJIOK.
Ha 1y x¢ nPHK moxer ObITh HaHW3aHA M TPEThs, W YeTBEpPTas puOOCOMa, U T. J. BCE PHUOOCOMBI,
cuHTe3upytomue Oenok Ha oxHoit Monekyne nPHK, naspBatorcs mommcomoii. Korma cunTes Oenmka
OKOHYEH, pubocoMa MOXKET CBS3aThCsl ¢ apyroil mojekyinoi nPHK u HayaTh cMHTE3MpOBATH HOBBIM
0eIoK, 3akoupoBaHHBIN B 3TOM MoJiekyie nPHK. Takum oGpa3om, mocienoBaTebHOCTh aMUHOKUCIIOT
a TIEpBUYHOM CTPYKType Oenka He 3aBUCUT OT puOOCOM, a OIpeiesieTcsl TOIbKO MOCIeI0BATEIbHOCThIO
HykieotusioB uPHK.

3aganue 109. [lutoxpomokcupaza. FEe  xumuueckas nOpupoja, CHCTEMaTHYecKas
npHUHAJIKHOCTh. OCHOBHAs KaTaluTUdeckas GyHKIUSI pepMeHTa.

[{uToxpomokcuaasa (IIUTOXPOM a,a3) - PepMEHT Kilacca OKCHIOPEAYKTa3 KOHEUHBI KOMIIOHEHT
[EeNH JbIXaTeJIbHBIX (PEPMEHTOB, MEPEHOCSIIUN SIEKTPOHBI OT LUTOXpPOMAa C HA MOJEKYJSPHBIHA
kucinopoa. lLlurtoxpomokcuaasa ortkpeita B 1926 Hemeukum yuéHbiM O. BapOyprom (T. H.
«abIxaTtenbHbIl pepmeHT BapOypra»). B pacTuTenbHBIX M JKMBOTHBIX KJIETKAaX JIOKAJM30BaHa BO
BHYTpEHHEH MeMOpaHe MUTOXOHApUH. [lo XUMHUECKOW MpUpOJe LUTOXPOMOKCUIA3a . — CIOXKHBIHA
0eIoK, B COCTaB MOJIEKYJIBI KOTOPOT'O BXOMST JIBa TeMa, 1Ba aToMa Meu, a Takxke 20—30% aunuaHoro
KomroHeHTa. O0a reMa NpeACTaBICHbl TEMOM @, HO TOJIBKO YacTh I'éMa d OKHCISETCS KHCIOPOAOM H
oOo3Hauaercs az. SBnsgerca au L. enunbiM GenkoM ¢ IByMs (PYHKIIMOHAIBHO Pa3IMYHBIMU (opMaMu
reMa WM OH MPEACTABISET COO0M KOMIUIEKC JBYX Pa3IMYHBIX LIMTOXPOMOB, IIOKA HE BBISICHEHO. CBS3b
Menn ¢ OenkoM oOcymecTBisieTcs uepe3 S-coiepkaumii surann. Ilpw  oTaeneHun  Menu
UTOXPOMOKCH/Ia3a TEPAET aKTUBHOCTb. MoJiekyisipHasi Macca nutoxpomokcuaassl ot 50 000 mo 240
000. MaruburopamMu IIUTOXPOMOKCHAA3HI ABJst0TCA nanu, a3ua, CO, THapOKCHUITaMIH.

CyMMapHas peaknusi, KaTalu3upyeMasi KOMIUIEKCOM, ONHMCBIBAECTCS CIEAYIOIIUM YPaBHEHUEM:

4uur. &+ 0y + 8H'y — 4. ¢ + 2H0 + 4H oy

[IyTh smexTpoHa B KOMIUIEKCe M3BeCTeH. LluToXpom ¢ cBs3biBaeTcs Ha cyObenunwuie Il mpu
nocpennuuectBe cyobenunni I, II1 u VIb u BoccranaBnmuBaeT Cua-LIIEHTP, PACIOIOKEHHBIA BOJIU3H
noBepxHocTH MeMOpaHbl. C Cua-IIeHTpa 3JEKTPOH YXOIUT Ha TeM a U Jajiee Ha OUsAIEpHBIN LIEHTp a3-
Cug, pacronoxeHHble B TONIIE MeMOpaHbl. IMeHHO B OUsiIepHOM IIEHTpE MPOUCXOAUT CBs3bIBaHUE O)
u ero BoccranoBienue 10 H,O. IlockonabKy Kuciopos 061agaeT BBICOKUM CPOACTBOM K 3JIEKTPOHAM, TO
B MPOIIECCE BOCCTAHOBIICHHUS /10 BOJABI OH BBHICBOOOXKIAaeT OOJBIIOE KOJUYECTBO CBOOOIHON PHEPTHUU.
bnaromapst aTomy a’spoOHBIE OpraHU3Mbl CIOCOOHBI MOJIYy4YaTh ropa3ao OoJbIIee KOJIHMUECTBO SHEPIUH,
YeM MOKHO BBIpAa0OTaTh UCKITIOUUTEIFHO aHA3POOHBIM CIIOCOOOM.

3amanue 259. Myxckue mojoBble ropMOHBL. WX cTpoeHHe, MecTo oOpa3oBaHUS M pOJib B
OpraHu3Me

BuyTtpucekpeTopHas GyHKIHS MY>KCKHX TTOJIOBBIX Jkese3 Oblia ycraHoBleHa bepTonbiom erie B
1849 r. Opmnako Ttombko B 1931 1. Byrenanarom ObLT BBIJENEH M3 MOYM MYXUYUH TEPBBINA
KPUCTANTMYECKUN TOPMOH, OKa3bIBAIOUIMHA CTHUMYJIHUpYIOIIee ACHCTBUE HA POCT METYIIMHOTO T'peOHS
KaIUTYHOB. DTOT TOPMOH ObUI Ha3BaH aHIAPOCTEPOHOM (OT rped. andros - My>KYMHA), U TPEJIOKEHHAs
€ro XMMHUECKas CTpYKTypa Oblila MOATBEPKICHA XMMUYECKUM CHHTE30M. [103:ke U3 MOYM MY>KYHH ObLI
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BBIJICJIEH €Ille OJIMH TOPMOH - JETUAPOINMUAHIPOCTEPOH, KOTOPHII 00J1aan MeHbIIeH OnOIOTrHYecKoi
aKTUBHOCTBIO. B nanbueiimem rpymnma Cj9 cTepouioB, 007aJaBIIMX CHOCOOHOCTBIO YCKOPSITH POCT
NEeTYINHOTO TpeOHsA, Oblla Ha3BaHa aHJIpPOreHaMu. B TO e Bpemsl TOPMOH, BBIICTICHHBIM W3 TKaHH
CEeMEHHHUKOB, OKa3aJiCsi aKTHUBHee aHapocTepoHa moytu B 10 pa3 u ObUT MAEHTH(PHUUIUPOBAH B BUEC
TECTOCTEepOHa (OT Jat. testis - ceMeHHUK). CTpOeHHE BCEX TPEX aHAPOTECHOB MOXET OBITh MPEICTABICHO
B CJIEYIOIIEM BHJIE:

O O H
IO IO 0
|/’ ‘\I B l/’*\r,/ I AV
HO/\/\) o/ N X/ o?
Andpocmepon Jezudposnuandpocmepon Tecmoemepon

BunHo, 4To aHAPOTEHBI B OTJIMYKE OT SCTPOT€HOB UMEIOT JIBE aHTYJISPHBIE METHJIbHBIE TPYIIIbI
(y Cio- u Cj3-aTOMOB) ¥ B MPOTUBOIOJIOKHOCTh apOMAaTHYECKOMY XapaKTepy KOJblla A TECTOCTEPOH,
KpPOME TOT0, COAEPKUT KETOHHYIO IPYyNMy (KaK U KOPTUKOCTEPOUIBI).

buocunTe3 aHIpPOreHOB OCYIIECTBISETCS TJIaBHBIM 00pa3oM B CEMEHHUKAX M YaCTUYHO B
AUYHUKAX M HaAnoyeyHukax. OCHOBHBIMH HCTOYHMKAMU W MPEALICCTBEHHHUKAMHU aHAPOTEHOB, B
YaCTHOCTH TECTOCTEpOHa, SBIAIOTCS YKCyCcHas Kuciaora u XxonecrepuH. Celuac uMmerorcs
SKCIIEPUMEHTANIbHBIE J10Ka3aTeIbCTBA, YTO MYyTh OMOCHHTE3a TECTOCTEPOHA CO CTAJUU XOJIeCTepHHA
BKJIIOYAET MUHHUMYM HIECTh MOCIEA0BaTENbHBIX (DEPMEHTATUBHBIX PEAKIMIl Yepe3 mperHeHooH, 17-a0-
MPETHEHOJIOH, ACTUIAPOIHAHIPOCTEPOH M aHAPOCTEHAWOJN. Perymsuus OuOCHHTE3a aHIPOT€HOB B
CEMEHHHKaX OCYIIECTBISACTCS TOHAAOTpOnHbIMU TopMoHamu runodpuza (JII' u ®CI'), xoTs MexaHU3M
UX MepBUYHOTrO 3((ekra 10 cux Mmop He PaCKpPHIT; B CBOIO OUYEPEIb aHIPOT€HBI PETYIUPYIOT CEKPELUIO
TOHQJIOTPONIMHOB [0 MEXaHU3My OTPHULATENILHOW OOpaTHOM CBS3HM, OJOKHPYS COOTBETCTBYIOIIHUE
[EHTPHI B TUIIOTAJIaMycCe.

buonoruueckas poiap aHApPOr€HOB B MYXKCKOM OpraHM3Me€ B OCHOBHOM CBsi3aHa C
muddepeHIMPOBKON U (QYHKIMOHUPOBAHUEM PEMPOMYKTUBHON CHUCTEMBI, MPUYEM B OTIUYHE OT
ACTPOT€HOB AaHJPOT€HHBIE TOPMOHBI yX€ B SMOpPHMOHAIBHOM IEPHOZE OKA3bIBAIOT CYIIECTBEHHOE
BIUsSHUE Ha JUGGEpeHIMPOBKY MYKCKHX aKIIECCOPHBIX TIOJIOBBIX Kelle3, a Takke Ha
muhdepeHIIMPOBKY APYTUX TKAHEH, Ompenensiss XapakTep CEKpelUd TOHAJOTPOIHBIX TOPMOHOB BO
B3pOCJIOM COCTOSIHUM. BoO B3pocioM OpraHusMe aHJIpOreHbl PETYIHUPYIOT Pa3BUTHE MYXKCKHUX
BTOPUYHBIX TOJIOBBIX MPHU3HAKOB, CIIEPMATOTeHE3 B CEMEHHHMKaX U T. A. CiemyeT yka3aTh Takke Ha
3HAYUTEIbHBIN aHaboMueckuii 3¢ (HeKT aHIPOTeHOB, BHIPAXKAIOIIUICS B CTUMYJISILIMMA CUHTE3a Oellka BO
BCceX TKaHAX (McknroueHue cocmasnsiem moONbKO BUNOUKOBASL dcene3d, HA KOMOPYI0 aHOPO2EeHbl
oxazvieaiom Kamabonuueckoe oeticmeue), HO B OONbLICH CTENEHW B MBIIINAX; OIS peaau3alnuu
aHabomuueckoro d¢d@dexra aHAPOTEHOB HEOOXOJUMBIM  YCIOBHEM  SIBJISETCS  MPHUCYTCTBHE
comaroTponuHa. MMerorcs AdaHHbBIE, CBHIIETENbCTBYIOIIUE 00 Y4YacTUHM aHAPOTEHOB, KPOME TOrO, B
perymsiiuu OMOCHHTE3a MaKpOMOJIEKYJ B KEHCKUX PENpOAYKTHBHBIX OpraHax, B YAaCTHOCTH CHHTE3a
MPHK B martke.

Pacnag My»CKHX HOJIOBBIX TOPMOHOB B OpraHM3ME OCYIIECTBIISIETCS B OCHOBHOM IO 17-KeTo-
nytu. [lepuoa monypacnana TecTocTepoHa HE MPEBBIIAET HECKOJIBKUX JECITKOB MUHYT. Y B3POCIBIX
MY>KYMH C MOYOH dKCKpeTupyetcs He Ooniee 1% HeM3MEeHEHHOT0 TeCTOCTEPOHA, UTO CBUAETEILCTBYET O
€ro  paculeryieHWd MPEeUMYIIECTBEHHO B IEYEHH [0 KOHEUHBIX MPOAYKTOB  OOMeHa.
JlernaposnuaHapocTeEpOH B OCHOBHOM 3KCKPETHPYETCS € MO4YOM B HeW3MeHeHHoM Bujae. llpu
HEKOTOPBIX 3a00JIEBAHUSX Y OONBHBIX YBEIMUUBACTCS IKCKPEIUs C MOUOH THAPOKCUIHMPOBAHHBIX (GOpM
AQHJPOr€HOB MPH KBUBAJICHTHOM CHUYKEHUU BBIJCIICHUS KIACCUUECKUX 17-KETOCTEepOUIO0B.
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CrnenmyeT yka3aTh Tak)Ke Ha BO3MOXXHOCTh 0Opa3zoBaHUs 17-KeTOCTEpOHIIOB U3 TECTOCTEPOHA Y
xeHIMH. OnucaHa OoJbIIasi YacTOTa paka MOJIOYHBIX JKeJe3 Y KEHIIUH C TOHMKEHHOW KCKperuen
17-ketocTepouioB. TeCTOCTEPOH M €ro CHUHTETMYECKHE aHAJIOru (TeCTOCTEPOH-IPONHMOHAT) HALUIHA
HIMPOKOE MNPUMEHEHHWE B MEIUIIMHCKOM MpPaKTHKE B KAayeCTBE JIEKAPCTBEHHBIX NpenapaTtoB Ipu
JICYCHUH paKa MOJIOUHOMU KEJE3bl.

3ananue 289 IlocTynieHue BOAbl B OpraHU3M JKMBOTHBIX, €€ BCAChIBAHUE U COJACpKAHHUE B
KJIETKaX OPraHOB U TKaHEU

Obmen 600b1

bananc Boapl B opraHu3Me cKiIajpIBaeTcsa U3 ee moTpediieHus U BbaeneHus. Boga y B3pocioro
yenoBeka cocTaBisger 55—60% Beca Tena, a y HOBOpoxaAeHHOro — 75%. OcHoBHast macca (okoino 71%)
BCEH BOJIbI B OpraHU3Me BXOIUT B COCTaB BHYTPUKIJIETOUHOH *UAKOCTU. BHekeTouHas BoJia BXOAUT B
COCTaB TKAHEBOM WJIM MHTEPCTUIIUAIBHOMN )XUIKOCTH (0K0JI0 21%) 1 BOABI T1a3Mbl KpoBH (0K0JI0 8%).

B3pocnbrii yenoBek moTpebsisieTr B CYTKH OKOJIO 2,5 JI BOJIBI, JOTIOJHUTEIHLHO B OpraHU3ME
obpasyercs npumepHo 300 mur MeTaboOIMYECKOI BOJBI. ITa BOJIa 00pa3yeTcs B Ipoliecce MeTaboan3Ma
IIPU OKUCJICHUU OEJIKOB, YIIIEBOJOB U KUPOB.

BriBenenre BobI TPOUCXOAUT ¢ MOUYOH (B cpemHeM 1,5 J1 B CyTKH), C BBIIBIXaeMbIM BO3JIYXOM,
yepe3 KOXY (B YCIOBHUSAX HEUTpaIbHOM TemmepaTtypsl 0e3 morootaenenus — 0,9 1) u ¢ xanom (0,1 ). B
OOBIUHBIX YCJIOBUSAX KOJMYECTBO BOJBI, YUAaCTBYIOILIEH B OOMEHE BEIIECTB B OpPraHHW3MeE 4YejoBeKa, He
npeBbIaeT 5% Macchl Tella B CYTKH.

DynKyuu 600vl 8 Op2aAHUIME.

1. Boa KOHCTUTYLIMOHHAs! — KOMIIOHEHT KJIETOK M TKaHell opraHu3Ma. OHa sBIsETCS Cpelo, B
KOTOPOW OCYIIECTBISIOTCS MPOIecChl 0OMEHa BEIIeCTB B KJIETKAaX, OpraHax W TKaHsAX. HempepwiBHOE
MOCTYIIJIECHWE BOJABlL B OpraHU3M SIBIIIETCS OJHUM M3 OCHOBHBIX YCJIOBHM MOJAEpKaHUA
KU3HEACSTEIIbHOCTH.

2. Boga — Haunmy4mmii pacTBOPHUTENb i MHOTHX OHMOJOTHYECKH Ba)KHBIX BEIIECTB, OHA
oOecrieunBaeT yciaoBUs Juid 00pa30BaHUsS AUCHEPCHBIX (POPM JMIMHUIOB U OETIKOB; SIBJISETCSI OCHOBHOM
Cpeoii 1 00s3aTeNIbHOM yU4acTHUIIEH MHOTUX OMOXUMHUYECKHUX PeaKiuii (CBOOO HAS BOJIA).

3. HepocraTouHoe conmepkaHWe B OpraHU3ME BOJBI (IETHIpATalvs) MOXKET MPUBOIAHWTH K
CTYLIEHUIO KPOBH, YXYAILICHUIO €€ PEOJIOTHYECKUX CBOMCTB, HAPYIICHHIO KpoBOTOKa. [Ipu cHM>KeHUM
KonmdecTBa Boabl Ha 20% HacTymaer cMepTh. M30BITOK BOJBI MOXKET NMPUBOIUTH K PA3BUTHIO BOIHOM
WHTOKCHUKAIIUH, MPOSBIISIONICHCS, B YaCTHOCTH, B HAOyXaHUH KJIETOK, CHHKEHUH B HUX OCMOTHYECKOTO
nasieHust. OcoO0eHHO YyBCTBUTENbHBI K TAKUM U3MEHEHUSIM HEPBHBIE KJIETKU MO3Ta.

4. CnocobOcTBysl THApaTalliM MaKpOMOJIEKYJ, BOJa Y4YacTBYeT B WX AaKTHUBalUHU (CBs3aHHAs
BOJIA).

5. PactBopsisi KOHEUHble MNPOAYKTHI OOMEHa BELIECTB, BOJa CIOCOOCTBYET HX HKCKpPELUU
MOYKAMHU U APYTUMHU OpraHAMHU BbIACTICHUSI.

6. Bona obecneynBaeT mMpHCIOCOOJICHHE OpraHu3Ma K BBICOKOW TeMIIEpaType OKpyKaromieh
CpEIBL.

buonozuueckas yennocmu 600vl.

[TuTheBas Boja SABJISETCS BaKHEMIIMM HCTOUYHMKOM KaJlbLMs, MarHus, psaa MUKpPOIJIEMEHTOB.
Nx ycBoeHme 1 OMOJIOTHYECKast IEHHOCTh MOTYT OBITh BBIIIE, YeM MPH UX BCACHIBAHUU U3 MIPOAYKTOB
pacilenaeHus] NHILEBbIX BelecTB. llockonbKy B KunAuenou 600e CONEPKAHWE MHUHEPAIbHBIX
KOMIIOHEHTOB CHUKEHO, €€ MOCTOSIHHOE MCIOJIb30BAaHUE BMECTO ChIPOM BOJIbI MOBBILIAET HArpy3Ky Ha
OpraHbl BOJHO-COJIEBOTO OOMEHa 3a CYeT peadCopOIMHM MOHOB, YTO YBEIMYHMBAET PUCK pPA3BUTHS
HEKOTOPBIX 3a00JICBaHUIA.

B xuBOM opraHusme 4YacThb BOJIbI, B3aUMOJCHCTBYS C TKaHSIMH, YIOPSJAOYMBAET CBOIO
CTPYKTYpY. Cmpykmypupoeannyto 600y 4elOBEK MOIYYaeT CO CBEKUMHU PACTUTEIBHBIMH U KUBOTHBIMH
MPOIYKTaMH, a TAKKE MPH MUTHE CBEKETAIION BOJIBI, KOTOpas 00yiagaeT 0oJiee BBICOKON OMOIOTHUECKOM
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AKTUBHOCTBIO, YeM OOBbIYHas. B sKcIeprMeHTax Ha )KMBOTHBIX MMOKA3aHO €€ JACWCTBHE Ha MUKPOCOMEBI U
MUTOXOHJIPUM TENaTOLMTOB, TOPMO3SIIEE BIUSHHE HA BCACHIBAHME U3 KHILIEYHUKA YTIJIEBOIOB,
MOBBIIICHUE YCTOHYMBOCTH JPUTPOIUTOB, AJANTOTEHHOE JeiicTBhe. Paboume ropsymx IEXOB TOJ
BIUSHUEM TaKOW BOJBI JIyYIlle TEPEHOCST BO3JCHCTBHE HA OPTraHMW3M OTPHUIATEIBHBIX (PAKTOPOB
IIPOU3BOJCTBEHHOM CPEJIBI.

Taoicenas 600a, OTIMYAIOMIASCS OT OOBIYHON OONBIIMM CONEpPKAHUEM OKHUCH JIeHTepHs
(TsDKENoro M30TOMa BOAOPOAA) M OONBIIMM YAETHHBIM BECOM, O0IagaeT HWHBIM OHOJOTUYECKHM
JIeCTBUEM 10 CpaBHEHHIO C OOBIYHOM BOmoH, Ilpu sKCHepuMEHTanbHOM TMOBBIIIEHHHM B BOJE
KOHIIEHTPAIlMU OKUCH JAeiTepus yBenuduBaercs Bo30yaumocts I[[HC, ycunmBaroTcsi BBIOPOCHI
aJpeHallMHa Ha CTPeCcCOpHble pazapaxurenu. Tspkemas BoJa, KakK BbIICHWIOCH, oO0Janaer
paano3anuTHEIM 3P HEeKTOM.

[ToctynuieHne BOABI pEryjiaupyeTrcss ee MOTPEOHOCTHIO, MPOSBISAIONICHCS YYBCTBOM KAaXKIBI.
Kaxna 3T0 peakuus opraHu3Ma Ha IOBBIIIEHHE OCMOTHYECKOIO JaBJICHHUS U CHUKEHHE O00bEMOB
JKUJKOCTEM.

XKaxna MoxeT BO3HUKATh B pe3yjIbTaTe:

1. IloBbllIeHHE OCMOTHYECKOTO JIaBJIEHUS KIETOYHOMN >KUIKOCTH, YMEHBIIEHHsI 00beMa KIIETOK,
yMeHbIlIeHnEe 00beMa BHEKJIETOUHOM KUJIKOCTH. DTH U3MEHEHUS MOTYT Pa3BUBAThCsI B3AUMOCBSI3aHO.

2. BbIcbIXaHMsI CIM3UCTOM OOOJIOYKU PpTa; MOCIETHEE SIBISETCS PE3yJNbTaTOM YMEHbILEHUs
CIIIOHOOT/AETICHUS, CJICACTBUEM MOTEPH KUJIKOCTH IPU Pa3rOBOPE, OJBIIIKE, KYPEHUH U JIp.

3. JleiicTBUSI aHTMOTEH3WHA U HATPUHYPETUUECKOTO TOPMOHA.

CyOBeKTHBHO KaxK/a MepeKUBACTCI KaK OJTHO U3 HanOOJIee CHIIbHBIX BJICUCHUN YeTTOBEKA.

MexaHu3M yTOJIEHUS aXJbl, WJIA BOJAHOTO HACBHIINICHWS, 10 KOHIIA HE pacKkpeiT. B Buue
MEPBUYHOTO HACBIIIEHUSI OHO BO3HUKAET B MPOLECCE MUThs O BcachiBaHUs BoAbL. [lo-BuammMomy, 3To
SIBJICHUE, KaK U MEePBUYHOE HACBIIIEHUE TMUIICH, pa3BUBaeTCs OJaroaapsi pacTsKEHUI0 CTEHOK JKeTyIKa
U BO3OYXXIIEHHIO €r0 MeXaHOpelenTopoB. BropuuHoe (MCTUHHOE) BOJHOE HACHIIIEHUE (OPMUPYETCS
P BOCCTAHOBJIEHUM MMApaMETPOB BOJHO-COJEBOTO TOMEOCTa3a B PE3yJbTaTe BCAChIBAaHUSI IMPUHSATOU
BOJIBI.

Tounas nokanmu3aiusi B MO3re IIEHTpa BOJIOMOPETYJALMU 1O HACTOAILIETO0 BPEMEHU He
yctaHoBieHa. [Ipeanonaraior, 4To OH HAaXOJIUTCA B COCTaBe sJiep TUIOTajJamMyca M CPEJHEro Mo3ra.
OToT 1HeHTp uMmeeT addepeHTHbIe CBs3u ¢ Tnepudepueii, peanusyromuecs ¢ MOMOIIBIO 00BEMHBIX
penenTopoB (BOJOMOPEIENITOPOB) U OCMOPELENTOPOB. Perentopsl o0beMa OOHApYXEHBbI TIABHBIM
o0pa3oM B cocydax HH3KOTO JaBJeHHsS (JIETOYHBIX BEHax) W B mpencepausix. OHU pearupyroT Ha
3HAYUTEILHBIE 00BbEMHEBIE CIBUTH, nocTuraromme = 10%.
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3. METOAUMYECKHUE PEKOMEH/JALIUU 11O
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3.1 CTtpoenne 1 CBOMCTBA AaMMHOKHCJIOT, BXOASIIHX B cocTaB 0eJkoB. CTpyKTypa 0e/IKOoB..

[Tpu u3yueHnn Bonpoca He0OX0AUMO 00pPATUTH BHUMAHUE Ha CIIEAYIOIINE OCOOCHHOCTH.

"V3HaBaHHe" M MPHUCOCTUHEHUE OTACIBHBIX MPOTOMEPOB OJIMIOMEPHOTO Oelka MPOUCXOMAAT
Omaromapst (OpMHPOBAHMIO HAa HMX MOBEPXHOCTHM KOHTAaKTHBIX yd4acTkoB. llocnemnme cocrost wu3
pazvKaIoB AaMHUHOKHUCIOT, COOpaHHBIX B JaHHOM MecTe€ B IHpolecce 00pa3oBaHUS TPETUYHON
CTPYKTYpHI Oenka. COBOKYIHOCTh 3THX PaJuKaioB (JOPMHUPYET YHUKAIbHbBIE ITOBEPXHOCTH, CIIOCOOHbIE
C BBICOKOH CTIeU(UIHOCTHI0 00BEIUHATHCS APYT C IPYTOM.

Crenu@uuHOCTh CBSI3bIBAHUS KOHTAKTHBIX YYacCTKOB ONPEAENSACTCA UX KOMIIJIEMEHTapHOCTBIO.

KommiemMeHTapHOCTh - TPOCTPAHCTBEHHOE M XUMHUYECKOE COOTBETCTBHE B3aUMOJCHCTBYIOIINX
NOBEpXHOCTEH. BrmaauHbl M BBICTYNBl Ha IMOBEPXHOCTH OJHOM MOJIEKYJBl JOJDKHBI COBHANaTh C
BBICTYIIaMU U BIAJIMHAMH Ha MOBEPXHOCTH JIPYrod MOJEKYJbl, KaK JBa KycKa HEPOBHO Pa30pBAHHOM
O6ymaru. Kpome Toro, pyHKIIMOHANIbHbIE IPYMIIBI PaJINKAJIOB AaMUHOKHUCIIOT HAa OJTHOM KOHTaKTHPYIOLIEH
IIOBEPXHOCTU JOJDKHBI OOPa30BBIBATH CJIa0ble XMMHUYECKHUE CBSI3U C pajMKaJaMM aMHUHOKHCIOT Ha
JIpPYro TOBEpXHOCTH. B 0051acTH KOHTaKTHBIX TIOBEPXHOCTEH OOBIYHO COJEPIKHUTCS MHOTO
ruapoOOHBIX paJMKaIOB aMHHOKHCIOT, B pE3yJbTare OOBCAMHEHHS KOTOPBIX (QopMupyercs
ruapodobHOEe  SAApO  onMromMepHoro Oenka. I'uapoduiabHBIE paguKalbl MOTYT 00pa30BBIBATh
BOJIOPOJIHBIE | HIOHHBIE CBS3H.
B3anMoseiicTBre MpOTOMEPOB OCYIECTBIIAETCSI BO MHOTHX TOYKAaX KOHTAaKTHPYIOIUX TOBEPXHOCTEH, C
o0pa3oBaHUEM JECATKOB clalbIx cBs3eil. biaarogaps 3ToMy KOHTaKTHBIE TIOBEPXHOCTH COCIUHSIOTCS C
BBICOKOW  CNEUM(UYHOCTbIO, M OWHMOKM (QOPMHUPOBAHUS YETBEPTHUHOW CTPYKTYphl OEJIKOB
NPAaKTUYECKH UCKITIOUEHBI.

KoMIieMeHTapHOCTh - YHUBEPCAIbHBIA MPUHLINI, CBOWCTBEHHBIN KUBOM MPUPOAE U JIEKAIIUN
B OCHOBE Y3HaBaHUS U COCIMHEHHs HE TOJIBKO MPOTOMEPOB, HO M APYrHX (HE 00s3aTeIbHO OCIKOBBIX)
MOJIEKYII.

3.2 @opmMupoBaHHe TpPeXMepHOIl CTPYKTYpbl Oejika B KieTke. MPHU3MKO-XHMHYECKHE
CBOIICTBA 0EJIKOB.

[Tpu u3yueHnn Bompoca He0OX0AUMO 00pPaTUTh BHUMAHUE HA CIIEAYIOIINE 0COOEHHOCTH:

PacTBOprMOCTE 0O€NIKOB B PACTBOPUTENSAX HEOJMHAKOBA M 3aBUCUT OT MHOTIMX (PaKTOPOB:
npuponbl, cocraBa U pH pacTBOpuTENs, MOHHOM CWJIBI M TEMIEPATYpbl PacTBOpa, CTPYKTYPHBIX
0COOEHHOCTEHN MOJICKYJIBI JAaHHOTO OeiKka u Apyrux (akTopos. B pe3ynbrare uero ogHu O0EIKU XOPOIIOo
pacTBOpUMBI B BOJE, APYrHMe€ - B BOJHBIX PAacTBOpPAaxX HEHUTPAIbHBIX COJICH, TpeTbH - B cIalObIX
pacTBOpax KHUCIOT WM INEJIOYEH, YETBEPThIE - B CMECH BOABI M OPraHUYECKUX PACTBOPUTENIEH
(HampuMep, dTaHOJIa WK alleToHa). B OOMBITMHCTBE YHUCTHIX OPTaHUYECKUX PACTBOPHUTENICH OCIKHU HE
pactBopstorcs. Cpenn GENIKOB €CTh M HEPACTBOPUMBIE BO BCEX MEPEUYMCIEHHBIX PACTBOPUTEINSAX. DTO
CBSI3aHO C OCOOEHHOCTBIO UX CTPYKTYPBHI.

bosbioe 3HaueHue A pacTBOPUMOCTH Oelika MMEeT MOHHAs Cuia pacTBopa (B YAaCTHOCTH,
KOHIIEHTpALUs 3JEKTpoauTa). [Ipy HU3KMX MOHHBIX CHJIaX paCTBOPUMOCTb O€JIKa YBEIMUYUBAETCS, a IPU
BBICOKMX - YMEHBIIIAaeTCs. 3aBUCHUMOCTh pacTBpUMOCTH OousiblIMHCTBA OenkoB oT pH mpu naHHOM
UOHHOW cuie omnuceiBaeTcss U -00pa3HOM KpHBOH € MHHHUMYMOM pacTBOPUMOCTH  BOJH3H
U302JICKTPUYECKON TOUYKH M YBETMYEHHOW PAacTBOPUMOCTBIO NpW 3HaueHUsX pH MeHbine u Oosnblie
U302JIeKTprU4ecKoil Touku. C MOBBIIICHUE TEMIIEpaTyphl 10 ONPEAEICHHON BelInYnHbI (Harpumep, ot 0
mo 25 - 400 C) pacTBOpUMOCTh OOJNBIIMHCTBA OENKOB TMOBHIMAETCS ( ATO MPABUIO HMEET
HCKJTIOUCHHE).

[Ipu pactBopeHHH O€NKOB B BOAE M BOAHBIX PAcTBOPaxX MPOUCXOAMT THIPATAMS KaKIOU
OETTKOBOM MOJIEKYJIBI, T.€. B3aUMOJEHCTBHE MOJIAPHBIX rpynm Oenka ¢ Bofo. Ilpu aTom Hampumep, -
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CO-NH- rpynmsl CBSI3bIBalOT 1O OJHOH MOJIEKYJie BOBI, KapOOKCHIIbHBIE TPYIIBI - IO YEThIpE
MOJIEKYJIbI BOJbI, aMUHOTPYIIIIBI - II0 OJJHOM MOJIEKYJIE BOJBI.

[Honyyenne MHIUBUAYATBHBIX OCTKOB M3 OMOJIOTMYECKOTO MaTepuana (TKaHEeH, OpraHoB, KJIETOYHBIX
KyJIBTYp) TpeOyeT MPOBEICHUS MTOCIIEeI0BATEIbHBIX ONEPALUH, BKIIOYAIOIINX :

. npobiieHrne OMOIOTHYECKOTO MaTepraia U pa3pylieHne KIETOYHBIX MeMOpaH;
. (b paKIMOHUPOBAHKUE OPTAHEIT, COICPIKALTNX T€ WIIM UHBIC OCIKH;

. AKCTPAKLUIO OEIKOB (IIEpeBOJI MX B PACTBOPEHHOE COCTOSIHUE);

. pazzenenue cMecu O0eIKOB Ha MHIUBUyabHbIC OCIKH.

3.3 Buramunbl. Knaccupukanus. O01masi xapakTepucTuKa.

[Ipu uzydeHnun Bonpoca HEOOXOAUMO OOPATUTh BHUMAHUE Ha CIEAYIONMNE OCOOCHHOCTH

Mexay BUTaMHHAMH CYIIECTBYET TECHOE B3aMMOJCHCTBHE B Mpoleccax Meradonusma. OHO
MOJKET BBIpakaThbcsi: 1) B HEMOCPEICTBEHHOM B3aMMHOM BJIMSHUM BUTAMHMHOB; 2) BO BIMSIHUU OJHOTO
BUTaMHHa Ha 00pa3oBaHue KOhepMEeHTHOH (HOpMBI APYTroro; 3) B COBMECTHOM YYacCTHU B KaKOM-JIHOO
MeTaboInYecKoM myTH. PaccMOTpuM 3TH B3aMMOOTHOILIEHUSI.

TecHbIM CHHEPTUYHBIM aHTHOKCHUIAHTHBIM JielicTBreM oOnanaroT ButamuHbl C, E u A.

Butamun C B KkjeTkax MOET UrpaTh pojib Kak Mpo- TaKk W aHTHOKcHaaHTa. Okas3alioch, YTO
BBEJICHHE BBICOKHX JI03 acKopOara Ha (poHe rumoBUTaMHHO3a E ycHIuMBaeT MpOOKCHIAHTHBIA 3P heKT
ButamuHa C Ha 2 mopsaka (!). BeipaxkeHHbIN aHTHOKCHAAHTHBIA 3 dexT BuTamuaa C mposBIsETCS
TOJIBKO MPH €r0 COBMECTHOM JAEMCTBUM C TOKOGEPOIOM , TOCKOJIBKY MOCIEAHHMN YCTpaHsIeT CBOOOHbIE
panuKaibl JKUPHBIX KUCIIOT U UX MEPEKHCH, 00pa3yrolecs B peaklusix ackopoaT-CTUMYIUPOBAaHHOTO
[NOJI (mepexucHoro oxuciaeHust aunuaoB). C Opyroil CTOPOHBI, MPH HEJOCTaTKe aCKOPOMHOBOM
KUCJIOTH BUTaMuH E ObICTpO paspymaercs.

AHTHOKCUIAHTHBIA 3¢ (dekT Tokodepona pe3Ko YCUIMBAETCS B NMPUCYTCTBHH BUTaMUHA A,
KOTOPBII YCTpaHseT CBOOOAHbBIE paJMKaJIbl KHUCIOPOAAa W TEM CaMbIM MPEAYNPEKIAeT pa3BUTHE
nporecca [10JI B b(uomemOpanax. Ilpu He crumynuposannom I1OJI obGnerdaercs «3agaday Tokopepona
[0 YCTPaHEHUIO mepekuceil munuaoB. OJHAKO BUTAMHH A JIETKO OKHUCISIETCS KUCIOPOJOM BO3JyXa H
OTHOCUTENBHO OBICTpO pacxoxyercs. IIporecc uaer ayrokaTaauTHUYecKH ¢ 0Opa3oBaHHEM CBOOOHBIX
panukanoB. Butamun E oka3biBaeT cra0mimsupyloliee JeiiCTBUE Ha PETHHON U B-KapOTHUHBHI,
IPEMATCTBYS UX OKHCIUTEIbHON IECTPYKIIHH.

3. 4. ®epmentsl. CTpoenue. Kopakropbl. MexaHu3Mm aeidcTBHs.

[Ipu uzydeHnu Bonpoca HEOOXOUMO OOPATHTh BHUMAHUE Ha CIEAYIONMNE OCOOCHHOCTH

1. JeiictBue (GHepMEHTOB MOXKHO TIOJHOCTBIO WJIM YaCTUYHO TIIOJAaBUTHh (MHTHOMPOBATH)
OTIpeIeTICHHBIMU XUMHUYECKUMH BEIECTBAMH (MHTHOUTOPAMH).

2. Tlo xapaktepy CBOEro JEHCTBHSI HWHTHOUTOPBI TOAPA3IACISIIOTCS HAOOpaTHUMBIE W
HeoOpaTtumMble. B 0ocHOBE Takoro JeeHus JeKUT IPOYHOCTh COSAMHEHHSI HIHTUOUTOpa ¢ (PEPMEHTOM.

OOpartuMbie HHTHOUTOPBI — 3TO COCAMHEHUS, KOTOPhIE HEKOBAJICHTHO B3aWMOJICHCTBYIOT C
(GhepMEHTOM M MOTYT IUCCOIMUPOBATH OT (pepMEeHTa.
HeoOpaTumple MHTHOMTOPHI — 3TO COCNWHEHHS, KOTOPhIE MOTYT CHEelH(DHYECKH CBS3bIBATH

olpeieNieHHble (PYHKIIMOHAIBHO BaXKHbIE I'PYIIIBl aKTUBHOIO LIEHTPa, 00pa3ysl KOBaJIEHTHBIE, IPOYHBIE
CBSI3UC (PEPMEHTOM.

3. OOpaTtrMoe UHTHOMPOBAHUE MOXKET OBITh KOHKYPEHTHBIM.

KoHKkypeHTHBII ~ MHTHOMTOpP  KOHKYpHUpYyeT C  CyOcTpaTroM  3a  CBS3bIBAaHUE B
CyOCTpaTCBA3BIBAIOIIEM YYaCTKE aKTUBHOTO IIEHTPA U CBSA3BIBACTCS C (PEPMEHTOM IMOX0KHUM CIIOCOOOM,
Kak U cyocTpar.

OTtnuuuTenbHasi 0COOCHHOCTh KOHKYPEHTHOTO MHTMOMPOBAHUSI COCTOUT B TOM, YTO €0 MOXHO
0ca0uTh WU TOJHOCTBIO YCTPAHUTh, TIOBBICUB KOHIIEHTpaluio cyocTpaTta. KOHKYypeHTHBIH HHTHOUTOD
yBenuuuBaeT Ky, Ho He u3MeHseT Vykc.
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3.5. CTpyKkTypHasi oOpraHu3anusi HyKJIeMHOBbIX KHCJI0T. Peruinkanus u penapanus.
[Ipu n3ydeHnun Bompoca HeOOXOAMMO 0OPATUTh BHUMAHUE Ha CIIEAYIONMNE OCOOCHHOCTH.

He3okcupubonykneotunpl - mnpeamecrseHHukn JIHK - oOpasyrorcs M3 puOOHYKICOTHIOB
MyTeM BOCCTAaHOBIIEHUS TUAPOKCOTPYIIIBI y BTOPOTO YIJIEPOJHOTO aToMa puOO3bl MPH y4aCTUU
dbepmenTa - pubonykaeo3uapeaykraspl. CyocTpatamu GpepMenTa sBisitoTcss AudocdaTbl HYKICOTHIOB,
JIOHOPOM BOJOPOJA CIIY)KUT HU3KOMOJIEKYJISPHBIA O€IOK THOPEIOKCUH, COAepKalluii 1Be CBOOOIHBIE
SH- rpynmnbsl Ha 108 aMUHOKHCTOTHBIX OCTaTKOB.

B cocraB n1e30KkCHpUOOHYKICOTHIOB BMECTO YPUIUIOBBIX HYKJIEOTHIOB BXOIST TUMHUINIOBBIE.
TumugunoBas kuciota (1TM®) obpasyercs u3 AC30KCHYPHAMIOBON KHCIOTHI (IYM®D) myrem
METHJIMPOBAHUS ypaluia.

Henocpencrsennsie npenmectsenanku JJHK: tAT®, nl TD, alITD, nTTD obpa3yroTcs myTtem
dbochopunupoBaHus 1e30KCUPUOOHYKIIe03H I - 5 -mudocharos ¢ momompo ATO:

ATD + 1AJI® — AJI® + nATD;

ATD + al' I® — AID + nl TD;

ATO + allId —-AJ1D + allTD;

ATD + aTAD — AJID + aTTO.

ATT® nomydaercs TakKe M0 CXEME:

aYIAD — nVTDO - gYMD — aTMD — nTJD — aTTO.

CuHTe3 Ne30KCHPUOOHYKICOTHIOB B TMOKOSIIUXCS KJIETKaX MPAKTUYECKH HE MPOUCXOIUT U
AKTUBHUPYCTCA HaA CTaAUAX, TPCANICCTBYIOIUX KICTOUYHOMY JCJICHUIO.

3.6. Tpanckpunuus. buocunres 6ejikoB (Tpancassuns). AHru6MTOPHI MATPHYHOTO
OmocuHTe3A..

[Tpu u3yyeHnn Borpoca HEOOXOUMO OOPATUTh BHUMAHKE Ha CIEIYIOIINE OCOOCHHOCTH.

B Tepanuu nHGEKIMOHHBIX U OHKOJIOTUYECKUX 0OJIe3HEeH, HaydHbIX MCCIICOBAHMIX B 001acTH
MEIWIMHBl U OMOJOTHMH YacTO WCIOJB3YIOT CHUHTETHUYECKHWE AHAIOTH MYPHHOB WM MHPUMHUIUHOB.
BBengenue B opraHu3M >KMBOTHOTO WJIM YEJIOBEKA aHaJOra, MMEIOLIEr0 HM3MEHEHUS B CTPYKTYpeE
TeTePOIMKIMYECKOTO KOJIbIIA WM YIJIEBOJHOW KOMIIOHEHTHI, YIHETaeT aKTHBHOCTh (DEPMEHTOB,
Yy4YacTBYIOUIMX B MeTa0OJIM3Me HYKIEOTUAOB, ckopocTh cuHTe3a PHK wmmm JIHK u3-3a mapymenus
KOMIUIEMEHTAPHBIX B3aMMOJCHCTBUI a30TUCTBIX OCHOBAHMM M POCTA MOJUHYKICOTUIHBIX LEIEH.
AHajorM NypUHOB, MNHPUMHAMHOB M WX HYKJIEO3WIbl HalUIM @PUMEHEHHWE B KadyecTBE
aHTUOAKTEepUaATbHBIX, TPOTUBOBUPYCHBIX M XUMUOTEPANIEBTUUECKUX CPEJCTB.

CuntesupoBaHo oyeHb MHOTO aHanoroB NHT®, koropeie BkitouaroTcsa JJHK nomumepazamu B
JHK u uarubupyrot perumkanyo. K 9uciy MOIIHBIX MPOTHBOOITYXOJIEBBIX MTPENapaToB MPHUHAIICKHUT
5-propyparun (5-FU) - ananor yparuna.

3.7 buosorudyeckoe okucieHue. OxuciaureabHoe gopdopuanposanue AJD. HIII.

[Ipu uzydeHnun Bonpoca HEOOXOIUMO OOPATHUTh BHUMAHUE Ha CIEAYIONMNE OCOOCHHOCTH:

Bce xuBble KJIETKM MOCTOSHHO HYXAatoTcsi B AT® 1 OCYIIECTBICHHS Pa3IUYHBIX BHJIOB
KU3HeaesTenbHOCTH. KieTkn wmo3ra moTpednstoT  Oosbmoe  konmuectBO ATD  ans  cuHTesa
HEeHPOMETHATOPOB, PereHepallii HEPBHBIX KJIETOK, TIOIepKaHNs HeobXoxumoro rpaguenta Na' u K,
JUTSL TPOBEJICHUSI HEPBHOTO UMITYJIBCA; MOYKH HCTIONB3YyIOT AT® B mporecce peadbcopOIuu pa3InaHbIX
BEIIECTB Ipu 00pa30BaHUM MOYH; B IEUYEHU MPOUCXOJUT CHHTE3 TIIHMKOTEHA, KUPOB, OCIKOB U MHOTHUX
JIPYTUX COCIWHEHUH; B MUOKap/e MOCTOSHHO COBEPIIACTCS MeXaHW4YecKasl pabora, HeoOXoaumas AJis
MUPKYJSIUN KPOBU; CKEJIETHBIE MBIIIIEI B TIOKOE MOTPEOIIAIOT HE3HAUNTeNbHbIe KonmnuecTBa AT®D, HO
npu GU3NYECKON HArpy3Ke 3TH MOTPEOHOCTH BO3PACTAIOT B JECIATKH pa3. Bmecrte ¢ Tem 3amacoB ATO B
KJIETKaxX MPaKTUYECKH HE CylecTBYeT. Tak, B ycnoBusax npekpamieHus cunreza AT® B muokapae ero
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3amachl HCTOIIAIOTCSA 32 HECKOJBKO CeKyHZ. Kak MbI yxe 3HaeM, Uil NMOCTOSHHOro cuHrteza AT
KJIeTKaM HEOOXOIUM NPUTOK METa0OJIMTOB KaK CyOCTPaTOB ABIXaHUS W KHCIOPOAa KaK KOHEYHOTO
aKILIENTOpa 3JIEKTPOHOB B PEAKLUIX OKUCIEHUS, CONPSHKEHHBIX ¢ cuHTe30M AT®. Hapymenus xakoro-
oo »Tama MeTabonu3Ma, MPUBOMALIME K MpekpaiieHuto cuHte3a AT®, rubenbHbI Ui KIETKU.
CocrostHust, pu KOTOpHIX cUHTE3 AT® CHMXKEH, 0OBEAMHSIOT TEPMUHOM 'THUIOIHEpreTHdYecKue'.
[IpuurHaMU THUITO’HEPTETUYECKUX COCTOSHUN MOTYT OBITH TOJOJaHHE, THUIIOBUTAMUHO3BI B, PP, By;
rUNoKcus. ['umokcus MokeT BOSHUKHYTH: IPH HEAOCTAaTKE KHUCIOPOJA BO BIBIXaEMOM BO31yXe; MpHU
3a00eBaHMUAX JIETKUX M HApYIICHWW JIETOYHOM BEHTWISALMH; NPU HApyLIICHUAX KPOBOOOpAIICHUS,
BBI3BaHHBIX 3a00JICBAaHUSAMHU CEpJALlA, CIIa3MOM U TPoMOO30M COCYIOB, KpoBomotepel. IIpmunnamu
TUIOKCHUM MOTYT OBITh Tak)Ke HacCJEeICTBEHHbIE WM TPUOOPETEHHbIE HApYyIIEHUS CTPYKTYpPbI
remorioouHa. YacToi mpUYMHON TUITOAIHEPTETUUECKUX COCTOSTHUN MOTYT OBITh HApYIICHHS MPOIIECCOB
JercTBUe MHTHOMTOPOB M pazodmuteneit B LI13; xenezonedunutHpie aHEMUU; CHI)KCHUE YPOBHS
reMorJIoOONHa U JIPYTUX JKele30coaepkaimmx OenkoB (IUTOXpoMoB, FeS-0enkoB), B pe3ynbTare 4ero
HapyIaKTCs MEepeHOC 3JeKTpoHOB U cuHTe3 AT®; HacnenctBeHHble nedextol GepmentoB LD u
LUTPATHOTO LMK

3.8 MeTa00/1M3M INTIIOKO03BI U ININKOT€eHA B KJIETKAaX.
[Tpu n3yueHnn Bonpoca HE0OXOAUMO 0OPATUTh BHUMAHUE HA CIEAYIONINE 0COOCHHOCTH:

B ycnoBusx romomaHusi 4acTh O€JIKOB MBIIIEYHON TKaHM pacnajaercs A0 aMHHOKHUCIOT,
KOTOpBIE Jlajiee BKIIOYAIOTCSA B Ipolecc Karaboiau3ma. AMHUHOKHUCIOTHI, KOTOpPbIE MpH KaTaboiau3Mme
IpeBpalaloTcs B MUPYBAaT MM META0ONMUTHI LUTPATHOTO IMKJIA, MOTYT paccMaTpUBaThCS Kak
NOTEHLMAIbHBIE TPEAIIECTBEHHUKN TIJIIOKO3bl M TJMKOI€Ha M HOCAT Ha3BaHUE IJIMKOT€HHBIX.
Hanpumep, okca-nmoauerar, o0pa3yromuiicss U3 acaparnHOBOM KHCIIOTHI, SIBISETCS MPOMEXYTOUHBIM
IPOAYKTOM KaK LIUTPATHOI'P LIUKJIA, TAK U TTIFOKOHEOTeHE3a.

W3 Bcex aMUHOKHUCIOT, MOCTYNAOIIUX B Ie4eHb, npumepHo 30% mnpuxoaurcs Ha JOJIIO
alaHuHa. DTO OOBSCHSAETCS TEM, 4YTO TPU PACHICIUICHUH MBIIICYHBIX OEIKOB 00pa3zyroTcs
aMMHOKHUCIIOTBI, MHOTHE M3 KOTOPBIX IPEBPALAIOTCS Cpa3y B MUPYBAT UM CHadajla B OKcajoaleTar, a
3ateM B nupyBaT. [lociegHuii mpeBpamiaeTcss B alaHuH, NpuoOperas aMHUHOIPYIIYy OT ApPYyrux
aMHHOKHUCIIOT. AJIaHUH U3 MBIIIL IEPEHOCUTCS KPOBBIO B IIEUEHB, /1€ CHOBA NpeoOpasyeTcs B MUpPyBar,
KOTOPBIIl YacCTUYHO OKUCIIAETCS M YaCTHYHO BKIIIOYAETCS B IUIIOKO30HeoreHes. (CienoBarenbHO,
CYLIECTBYET CJEIyIoIas IMOCIeI0BATENbHOCTh COOBITHH (IJIIOKO30-aJJaHMHOBBIM IMKII): TJIIOKO3a B
MBIIINAX — MHUPYBAT B MBILINAX — aJlaHUH B MBIIIIAX — AJaHUH B MIEYCHU — IJIIOKO3a B NI€YEHU —>
[JII0K03a B MBIIIIAX.

Becy nuki He NPUBOAMT K YBEIMYEHHMIO KOJIMYECTBA TJIFOKO3bl B MBIIINAX, HO OH peELIaeT
Ipo0JIeMbI TPAHCIIOPTa AMUHHOT'O a30Ta U3 MBIIII B IEYEHb U MPEAOTBPAIIAET JAKTOALUI03.

3.9 CTtpoeHne OCHOBHBIX JIMNIMAO0B oprann3ma. IlepesapuBanue Junugos.

[Tpu n3yueHnn Bompoca He0OX0AUMO 00pPaTUTh BHUMAHUE HA CIIEAYIOIINE 0COOEHHOCTH:

XomecTepoi - CTEepOU]], XapaKTEPHbIM TOJIBKO ISl )KUBOTHBIX OpraHu3MoB. OH CHHTE3UpYyeTcs
BO MHOTHX TKaHSX 4YeJlOBeKa, HO OCHOBHOE MECTO CHHTE3a - NeueHb. B medyeHn cuHTesupyetcs Ooiee
50% xonectepoiia, B TOHKOM KuuledyHuke - 15- 20%, ocTaJbHON XOJ€CTEPOT CUHTE3UPYETCS B KOXKE,
KOpe HAAMOYEYHHUKOB, IIOJIOBBIX JKele3ax. B CyTkM B OpraHm3Me CHHTE3upyercs okoio | T
xojecrepoina; ¢ nuiei nocrynaer 300-500 mr. Xosectepos BBIMOJHSAET MHOTO (YHKLIMN: BXOAUT B
COCTaB BceX MeMOpaH KJETOK M BIMSAET Ha MX CBOMCTBA, CIY)KUT MCXOJHBIM CyOCTpaTOM B CHHTE3E
KEMYHBIX KUCIOT W CTEPOMAHBIX TOPMOHOB. IIpeniiecTBEHHHKH B METa0OIMYECKOM IYTH CHHTE3a
XOJIecTeposia MPEeBPAIAIOTCS TaKkkKe B YOMXMHOH - KOMIIOHEHT JbIXaTeNbHOW LENH M JIOJUXOIL,
YYacTBYIOUIHH B CHHTE3€ TTTUKOIPOTEHHOB.
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3.10 O6men TATI', KeTOHOBBIX TeJI, JIIKO3AHOUAO0B H X0JIeCTEpPoJIa.

[Tpu n3yueHnn Bompoca He0OX0AUMO 00pPaTUTh BHUMAHUE HA CIIEAYIOIINE 0COOEHHOCTH:

JucnaunonporenHeMun - HapymieHus oobmeHa JIII KpoBM M, COOTBETCTBEHHO, HApYIICHUS
oOMeHa nM-MAOB, TpaHcnoptupyembix JIII. JlucnumonporeMHeMUn TPOSBISIOTCS 4Yalle BCETO
NOBBIIIEHUEM KOHIeHTpauuu oo omHoro tuma JIII, 1100 coueTaHHBIM yBETHMYEHUEM COJCPIKAHHS
HeCcKoIbKUX TUMoB JIII.

Hapymenust oOMeHa XosecTepojia damie BCEro MNPUBOIAAT K TUIEPXOJECTEPOIEMUH U
NOCJIEIYIONEMY Pa3BUTHIO aTepockieposa. Ilpu arepockiepo3e mpoucxoauT oOpa3oBaHUE HA CTEHKaX
apTepuil Tak Ha3bIBaEMbIX AaTEPOCKIEPOTUYECKUX OJISAIIeK, MPEACTABISIONIMX COO0H B OCHOBHOM
OTJIOKEHUS XOJIeCTepoia. ATEPOCKIEPOTHUECKHE OJISIIKY pa3pylIaloT KJIETKU 3HI0TEIUS COCY/IOB, U B
TaKMX MECTax 4YacTo 00pa3yroTcss TpoMOBI. ATEpPOCKIEpO3 - TMoJHMreHHoe 3abosieBanue. OmHa U3
OCHOBHBIX IIPUYMH Pa3BUTHS aTePOCKIIEpO3a - HapylleHHe 0anaHca Mex a1y MOCTYILUIEHHEM XoJlecTeposa
C MHILEeH, ero CUHTE30M M BBIBEJCHHEM M3 OpraHu3Ma. BrpiBeieHue xolecTeposia OTpaHMYEHO, He
npeBbimaer 1,2-1,5 r/cyT, a mocTyrmjieHne ¢ MUIeH MPU HEMPAaBUIBHOM MUTAaHUU MOXKET MPEBBICUTH
3TOT Oapbep, MO3ITOMY C BO3PACTOM MOCTENEHHO NMPOUCXOIUT HAKOIJIEHUE XOJIECTEPOsia B OpraHU3Me.
BaxxHBIM (paKTOpPOM pa3BUTHS aTEPOCKIIEPO3a SABJSIOTCS TeHETHUYECKUE Te(PEKThI OCIKOB U ()EPMEHTOB,
y4acTBYIOUIMX B 0OMEHE X0JecTepoda.

3.11 MCTOYHMKH M NYTH MCHOJb30BAHMS AMHHOKHCJIOT B KJieTkax. buosorumyeckas
LEHHOCTh 0eJIKOB.

[Tpu n3yueHnn Bompoca He0OX0AUMO 00pPaTUTh BHUMAHUE HA CIIEAYIOIINE 0COOEHHOCTH:

TpancaMuHupoBaHME - peakius TMepeHoca (-aMHUHOTPYIIBI C aMHHOKUCIOTHI Ha O-
KETOKHCIIOTY, B pe3yJbTaTe uero oopa3yrorcs HOBasi KETOKHUCIOTa U HOBas aMuHOKHcoTa. KoHcranTa
paBHOBecusl Ul OOJBIIMHCTBA TakMX peakiuil Onmska k enunune (K,~1,0), mostomy mpormecc
TpaHCAMHHHUPOBAaHUS JeTKO oOpaTuM. Peakuun karamu3upyioT (epMeHThl aMuHOoTpaHchepassl,
Ko(hepMEHTOM KOTOPBIX CIyKUT nupuaokcanbdocdar (I1D) - mpousBogHoe BuTaMuHa Bg.

3.12 IlepeBapuBanue 0eakoB. Karadoiusm amuHokucaor. O0MeH aMmmuaka.

[Tpu u3yyeHnn Borpoca HEOOXOIUMO 0OPATUTh BHUMAHKE Ha CIICIYIONHUE OCOOCHHOCTH:

CymectByeT Oosbiass rpymnma BeriecTB, umHruOupyomas cunre3 JJHK, PHK wnm Genkos.
HekoTopsle M3 HHUX HalUld NPUMEHEHUE B MEIULIMHE JUIS JeueHUss MHQEKIUOHHBIX Ooye3Hed u
OITYXOJIEBBIX HOBOOOpa30BaHUil, a Apyrue Ajs 4eI0oBeKa 0Ka3allch TOKCHHAMHU.

JleiicTBre MHTMOUTOPOB MaTPUYHBIX OMOCHHTE30B KakK JIEKAPCTBEHHBIX MpENnapaTroB OCHOBAHO
Ha momudukammu Mmarpuil: JIHK, PHK, 6emokcuntesupyromero ammapara (Ipexae BCero, pudocom)
WIM Ha WHaKkTUBalMU (GepMeHTOB. LleHTpanbHOE MECTO Ccpeu HUX MPHUHAJIKUT aHTUOMOTHKAM -
pa3HOOOpa3HbIM 10 XHWMHUYECKOMY CTPOCHHIO OpPraHMYECKUM COEIUHEHUSM, CHHTE3UPYEMbIM
MUKpPOOPTraHU3MaMH{, TJaBHBIM 00pa3oM, MHKPOCKOMUYECKMMH TpuOaMu, M CIOCOOHBIM B MaJjbIX
KOJIMUECTBAX OKa3bIBaTh N30MpPATEIHbHOE TOKCUUECKOE IEUCTBHE HA IPYTrUe MUKPOOPTaHU3MBI.

AnTHOnoTHKH, B3auMozeicTBytonue ¢ JIHK, HapymaroT e€ MaTprudHyI0 (YHKITHIO M BBI3BIBAIOT
MOJaBJICHUE TPOLECCOB pEIUIMKAUMU W TpaHCKpUmuud. WX  UCHONB3YIOT Uil JIEYEHUS
3JI0KauYeCTBEHHBIX HOBOOOPA30BaHM U HA3BIBAIOT MPOTUBOOIYXOJIEBBIMH IIperapaTaMu

3.13 OcHOBHBIE CHCTEMBI PeryJsiiii MeTa00/u3Ma U MeKKJIeTOYHOI KOMMYHHUKANMHA

[Tpu u3yueHnn Bompoca He0OX0AUMO 00pPAaTUTh BHUMAHHUE HA CIIEAYIOIINE 0COOCHHOCTH:

K HaCcTOAICMY BPCMCHH M3 KOPKOBOI'O BCHICCTBA HAAIIOYCUYHHUKOB YCJIIOBCKA, CBUHbBU U ObIKa
BBIJIETICHO OKOJIO 50 pa3inyYHbIX COCTUHEHHWH, KOTOPHIM JAaHO OOIee Ha3BAaHUE «KOPTUKOUIBD», WU
«KOPTUKOCTEpOUbl». OOIee YnCIo BCEX CTEPOMJIOB, KOTOpBIE CHHTE3UPYIOTCS B HaIMOYEUHUKAX
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MHOTUX >KMBOTHBIX, TpuOmmkaercss k 100, omHako OMOIOTMYECKOW aKTHUBHOCTBIO HAJENIEHBI HE BCE
KOPTUKOCTEPOU/IBI.

B 3aBucuMocTH 0T Xapakrepa Ouonorudeckoro 3¢¢ekra TOPMOHBI KOPKOBOTO BEIIECTBA
HAJIIOYEYHUKOB YCJIOBHO JEJST HATTIOKOKOPTUKOUIBI (KOPTUKOCTEPOUIbI, OKA3bIBAIOIINE BIUSIHUE HA
oOMEH yIJeBOJOB, O€NKOB, JKHPOB W HYKJICHHOBBIX KHCJIOT) ¥  MHUHEPATOKOPTHUKOMIBI
(KOPTUKOCTEPOHIbI, OKA3bIBAIOIINE MPEUMYIIIECTBEHHOE BIIHsIHIE HAa 0OMEeH cosieid 1 Bojbl). K mepBeiM
OTHOCSITCSI KOPTUKOCTEPOH, KOPTHU30H, THUAPOKOPTU30H (KOopTu3oi), 11-me3oxcukoptuzon u 11-
JErUAPOKOPTUKOCTEPOH, KO BTOPHIM — JI€30KCUKOPTUKO-CTEPOH U albJAOCTEPOH.

B ocHoBe uMX CTpPYKTYyphl, Tak X€ Kak U B OCHOBE CTPOECHHUSI XOJECTEpHUHA, APrOCTEpHUHA,
JKEITYHBIX KHUCJIOT, BUTAMHUHOB Tpynmbl D, MOJIOBBIX TOPMOHOB M psfa JOPYIMX BEIIECTB, JIEKUT
KOHJCHCUPOBAaHHAsI KOJIbIEBAs CHCTEMa [IUKJIO-TIEHTaHIepruApoPeHaHTpeHa.

Jlis  TOPMOHOB KOPKOBOI'O  BEIIECTBAa HAJMOYEYHUKOB, HAACNEHHBIX OMOJOTHYECKON
AKTUBHOCTBIO, OOIIMM B CTPOSHHH OKa3aJloCh Haauuue 21 yriepoaHoro aroma; BCIIEIACTBUE 3TOTO BCE
OHHM SIBJISIFOTCSI IPOM3BOAHBIMU TperHaHa. KpoMe Toro, aisi Bcex OMOAKTUBHBIX TOPMOHOB KOPKOBOTO
BEIIeCTBa HAAMOYEUHUKOB XapaKTEPHBI CIAEAYIOIINE CTPYKTYpHbIE IPU3HAKU: HAJIMYKHE ABOMHOMN CBA3U
MeXAy 4-M U 5-M yIJIepOJHBIMH aToMamH, KeToHHoW rpynmnel (C=0) y 3-ro yriaepogHoro aroma,
6oxkogas 1enb (—CO—CH,—OH) y 17-ro yriepoaHoro atoma.

3.14 CrpoeHnue, OMocCHMHTE3 U OHOJIOTHYECKOE [IelicCTBHEe TOPMOHOB

[Tpu uzydyeHnun Bonpoca HEOOXOIUMO OOPATHUTh BHUMAHUE Ha CIEAYIONMNE OCOOCHHOCTH:

OCHOBHBIC THIIEBBIC BEIIECTBA (YIJIEBOMABI, XHUPBL, OEJIKM) OKHUCISAIOTCS B OpraHU3MeE C
0CBOOOXKJICHHEM CBOOOJHOW HEPTuH, KOTOpas MCHOJIB3YeTCsl B aHAOOIMYECKHX IMpoleccax U IpH
OCYILIECTBICHUH (U3UOJOTHUECKUX (QYHKIUI. ODHepreTuyeckas LEHHOCTh OCHOBHBIX ITHIIEBBIX
BEIIIECTB BHIPA)KACTCS B KUJIOKAJOPHUAX U COCTABIISCT: JJIS YIIIEBOJIOB - 4 KKaJI/T, JUIS )KUPOB - 9 KKa/T,
Uit 6eTKoB - 4 kka/r. B3pociomy 3mopoBoMy denoBeky B cyTku Tpedyercs 2000-3000 kkan (8000-12
000 x/I>x) aHEprun.

[Tpu 0ObIYHOM PUTME MUTAHUS MPOMEXKYTKHA MEX]Ly TPUEMaMU IHILU COCTAaBIAOT 4-5 4 ¢ 8-12-
YacOBBIM HOYHBIM IepepbIBOM. Bo Bpems nuimieBapeHus u abcopOoTuBHOro nepuosa (2-4 4) OCHOBHBIE
HHEPTOHOCUTENH, HCIOJIb3yeMble TKaHSAMH (TJII0OKO3a, >KUPHBIE KHUCIOTHI, aMHHOKHCIOTHI), MOTYT
MOCTYyINaTh HETOCPEACTBEHHO W3 MULICBAPUTEIBHOIO TpakTa. B moctaOcopOTHBHOM mepHOe U IpH
TOJIOJIaHUU SHEpreTHYecKre CcyOcTpaThl 00pa3yloTcsi B Ipoliecce KaTabonu3mMa JerMOHHPOBAHHBIX
SHEPrOHOCUTETIEH.

W3meHneHus B mMOTpeOJICHUN HSHEPTrOHOCUTENIEH M SHEPreTUYECKUX 3aTpaTax KOOPIUHUPYIOTCS
nyTéM Y€TKON peryisuuu MeTaboJIMYecKUX MPOIIECCOB B Pa3HBIX OpraHax M CHUCTEMax OpraHu3Ma,
obecreunBaroIIeil YHEPreTHYECKU TOMEOoCTas.

OCHOBHYIO POJIb B MOJJEPKAHUH SHEPreTHUECKOr0 IOMEeOCcTa3a UrparoT TOPMOHBI MHCYIUH U
[JIIOKaroH, a TaKXXe JApPyrue KOHTPUHCYJSPHBIE TOPMOHBI - aJipeHaluH, KOPTH30Jl, HOATUPOHUHBI U
COMAaTOTpoNnuH. MHCYIMH U TIIIOKaroH UrparoT IJIaBHYIO POJIb B PETYNALHUU METa0oIu3Ma MpU CMEHE
aOCOPOTUBHOTO U MOCTAOCOPOTHUBHOTO NIEPHOJIOB M TIPH TOJIOAHUH.

3.15 ®yukuun kpoBu. beakn miazmbl KpoBu. CHHTE3 reMa U ero peryJasiius.

[Tpu u3yueHnn Bompoca He0OX0AUMO 00pPaTUTh BHUMAHUE HA CIIEAYIOIINE 0COOEHHOCTH:

B mna3me kpoBu copepxutrcss 7% Bcex OenkoB opraHu3ma npu KoHueHtpamuu 60 - 80 r/m.
Benku mima3Mbl KpOBH BBIMONHAIOT MHOKECTBO (QyHKUUH. OqHA U3 HUX 3aKIIIOYAETCs B TOJICPKaHUH
OCMOTHUYECKOTO JaBJICHUS, TaK KaK OCNKM CBSA3BIBAIOT BOAY M YAEPKUBAIOT €€ B KPOBEHOCHOM pYCII€.
Benku mna3zmbl 00pa3zyroT BaxHeWIylo OydepHyl0 cHUCTeMy KpOBH M mojjepxuBaioT pH kpoBu B
npenenax 7,37 - 7,43. AnbOyMuH, TpaHCTUPETHH, TPAHCKOPTUH, TPaHCHEPPHUH M HEKOTOpPbIE ApPYyrHe
O€NKM BBIMOJMHSIOT TPAHCIOPTHYIO (YHKIMIO. Benku mia3mbl ONpenessioT BA3KOCTh KPOBU W,
CJIE0BATENIbHO, UTPAIOT BaXKHYIO POJIb B FEMOJMHAMHUKE KPOBEHOCHOM CUCTEMBI. benku mia3Mbel KpoBU
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SBIISIIOTCSL  PE3€pPBOM aMHHOKHUCIOT JUIs OpraHu3Ma. MMMyHOrnmoOynuHbBI, OeNKH CBEPTHIBArOIIEH
CHCTEMBl KpPOBH, Ol-aHTHUTPUIICMH W OEJTKM CHUCTEMBl KOMIUIEMEHTAa OCYLIECTBISIOT 3aIlIUTHYIO
¢ynkuuo. MeronoM snekTpodope3a Ha aleTHIIIEIUTI0NI03€ WM TeJie arapo3bl OCNIKHM IUIa3Mbl KPOBU
MOKHO pa3[eNuTh Ha anbOyMuHbI (55-65%), al-rnoOymuabl (2- 4%), o2 -rnoOynusbl (6-12%), B-
riooynuHbl (8-12%) u y-rmobynunsl (12-22%). [IpumeHeHre Apyrux cpea Ams AMeKTPOPOPEeTHISCKOrO
pasneneHus OENKOB TMO3BOJISIET OOHApYXUTh Ooiblee KoauuecTBO ¢pakuuid. Hampumep, npu
aneKkTpodope3e B MONHUAKPHIAMHUIHOM HIM KpPaXMaJbHOM TeliX B IJIa3Me KPOBU BbLAEISIOT 16-17
O0enkoBbIX  (pakuuil. MeTog HMMMYHORIEKTpodope3a, COYETAIOMMKA  ANEKTPOYOPETHUECKUN |
UMMYHOJIOTHUECKUH CIIOCOOBI aHajm3a, MO3BOJISET pa3JeNuTh OeNKH IIa3Mbl KpoBU Oosee yeM Ha 30
¢paknuii. BonTbIIMHCTBO CHIBOPOTOYHBIX OEJNKOB CHHTE3MPYETCS B IEYEHH, OJHAKO HEKOTOpHIE
oOpasyloTcsi W B Jpyrux TKaHsAX. Hampumep, y-TI00yTMHBI CHHTE3UpYIOTCs B-nmumdonmramu,
HENTUIHBIE TOPMOHBI B OCHOBHOM CEKPETHPYIOT KJIETKH SHJOKPHHHBIX XKeNE3, a MEeNTUIHBIH TOPMOH
SPUTPOIIOITHH - KJIETKU TTOYKH.

3.16 buoxumus MbIIIEYHON TKAHH.

[Tpu uzydyeHnun Bonpoca HEOOXOAUMO OOPATHTh BHUMAHHE Ha CIEAYIONMNE OCOOCHHOCTH:

MMHO31H, aKTHH, TPOIIOMUO3UH U TPOIOHMH BMECTE COCTAaBIISIOT TPU YETBEPTU BCEX OEJIKOB,
COCPEOTOUEHHBIX B MBIIIEYHBIX BOJOKHAX. OCTaBIIYIOCS JAOMIO0 COCTABIAOT Oosee 20 1pyrux OEIKoB.
OHM OCYIIECTBIAIOT Takue (QYHKIHMM Kak TNPUKPENJeHWEe M OpraHu3alus HUTEH B capKoMepe,
CBSI3bIBAHME CapKoOMepa ¢ IIa3MaTH4eCKOil MeMOpaHOW U BHEKIIETOYHBIM MaTPUKCOM. MyTalluu I'eHoB,
KOTOPBIE KOJAUPYIOT ATH OETIKHU, IPUBOJAT K Pa3IMYHBIM MBIIICYHBIM 3a00JICBAaHHSIM.

Haubonee wyacto MblleuHble JAUCTPOQHUHM DPAa3BHBAIOTCA BCIEACTBUE MYyTAallUd Te€Ha,
KOAMPYIOIIETO OEJIOK - TUCTPODUH.

I'en nmuctpoduna orpomen mo pasmepy. OH comepXuT 79 5K30HOB, COCTOSIIUX U3 2,3
MUJJIMOHOB Iap HYKJIEOoTUI0B. To ecTh, 01uH 3TOT reH 3anumaet 0,1% Bcero uenoBedyeckoro renoma (3
x 10° map HykI€oTHI0B) 1 MOUTH MONOBHHY TeroMa E.coli.

BepositHO, Takue Oousblive pa3Mepbl JIENMal0T 3TOT TeH YPE3BBIYAWHO IOABEPKEHHBIM
Oeneyusm.Ecnmu MyTamust Takoro poja MNPUBOAMT K M3MEHEHUIO pPaMKH CUUTHIBAaHUS T'€HOMA,
nuctpouH He OyaeT CHHTE3HpoBaThes. B TakoM ciydyae pa3BHBAaeTCs O4EHBb TsDKeNloe 3a0oseBaHue,
U3BECTHOE TOJ Ha3BaHueM '"MblmeuHas auctpodus romena". Ecnu nmenenust cBOAUTCS TOJBKO K
YJAJIEHUIO HEKOTOPBIX IK30HOB, 00pa3yeTcs YKOPOUCHHBIH O€NOK U Pa3BUBAETCS CPABHUTEIBHO MATKasl
dbopma 3aboneBaHUs, W3BECTHOro Kak '"MblmiewHas guctpodusi bekkepa". T'en auctpoduna
JIOKaJM30BaH Ha X XpOMOCOME, ITO3TOMY 3THU JiBa 3a00JI€BaHUS MOPAXKAIOT MYXYHH, YHACIEIOBaBIINX
€ro 0ObIYHBIM X-CLEIUIEHHBIM ITyTEM.

Mmuacrenust rpaBuc. OTO ayTOMMMYHHOE 3a00JI€BaHHE BO3HHMKAET BCJEJICTBHE IOPAXKECHUS
HEPBHOMBIILIEYHBIX CHHAIICOB. Y OOJBHBIX OTMEYAETCS CHUKEHHBIM MOTEHIMal KOHLEBOM IIACTUHKH.
[ToBTOpHAs CTUMYJALMS MPUBOAUT K TOMY, YTO 3TOT MOTEHLMAT CTAHOBUTCS CIMIIKOM MAalbIM JUIs
3allycKka MOCIENYIOIUX COOBITHH, CBSI3aHHBIX C IMPOBEACHHWEM B MHOLUTBH HEPBHOIO HMMIyibca. B
pe3yiabTaTe  MBIIIEUHBbIE  BOJIOKHA  MpPEKpalaroT  cokpam@arbcsd. Ha3zHauenme — mHruouropa
alleTUIXOJMHACTEPa3bl MOCTENIEHHO MOXKET BOCCTAHOBUTH COKPATHMOCTh 3a CYET TOro, 4TO OOJblIe
alleTUIXOJMHA OyJeT OCTaBaThCsl B CHHAIICE.

Y G0JIbHBIX MHACTEHHEN TPaBUC KOJIMYECTBO PELENTOPOB K AL[ETUIXOIUHY B HEPBHOMBIIIEYHBIX
cuHancax coctasisieT Tonbko 20% or HopmanbpHOro. IlomydeHsl TokazareiabcTBa TOTO, YTO HOTEPS
penenTopoB 00yclIOBIE€HA BBIPAOOTKOW B OpraHM3ME ayTOMMMYHHBIX AHTUTEN K alETHIXOJNHOBBIM
peuentopam. OnHAaKO 1O HACTOALIETO BPEMEHH HEW3BECTHBI MPHUYUHBI, MO KOTOPHIM Yy YEJIOBEKa
HAYMHAIOT BHIPA0ATHIBATHCS ATH AHTUTEINA.
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4. METOAUYECKHUE PEKOMEHJAIIMHA ITO TIOATI'OTOBKE K 3AHATUAM

4.1 CTpoeHne ¥ CBOMCTBA AMMHOKHCJIOT, BXOASIIMX B cocTaB 0e1koB. CTPpyKTypa 0eJIKoB.

[Tpu MOATOTOBKM K 3aHATHIO HEOOXOMMO OOpaTHTh BHUMAaHKE Ha CIIEIYIONIEe MOMEHTHI

1. benku - BaxHe#mas u HeoOXOIMMas COCTAaBHAs YacTh BCEX JKUBBIX Opranu3MoB. OHHU
COCTaBJIAIOT TJIABHYIO MAacCy CyXOro BEIECTBA TKaHEH Y€JI0BEKa U ITOYTH BCEX JKUBOTHBIX.

2. DTO O4YEHb CIIOKHBIEC, BBICOKOMOJICKYJSPHBIE COCAMHEHUS, HAXONAUIMECs B OpPraHU3ME B
KOJUIOMJTHOM COCTOSIHMU. Mouiekyia Oenka COCTOUT U3 OCTaTKOB aMHHOKHUCIIOT, COEIMHEHHBIX MEXIy
coboii nenTuaHbIMU cBA3sMU. [lox neiicTBueM crenuduueckux: GEpMEHTOB, a TaKXKe IPU HarpeBaHUU
C KUCJIOTaMH WJIH LeJI0YaMy OeNKH IT0IBEPTaroTCs TUAPOIN3Y (pacnany ¢ IpUCOEIUHEHUEM 3JIEMEHTOB
BOJIbl), JlaBasl psii MPOMEXYTOUYHBIX HPOAYKTOB (TENTOHBI, MENTUABI), a IPU IMOJHOM THIPOJIN3E -
AMUHOKHCIIOTBI.

3. O6nanas OIHOBPEMEHHO KHMCIBIMU KapOOKCHUJIBHBIMA M OCHOBHBIMH aMHHHBIMHU IpYIIaMH,
OenKy SBIAIOTCS aM(OTEPHBIMU BEIIECTBAMHM U MOTYT BECTH ce€0s, U KaK KUCJIOTBI, U KAK OCHOBaHMUSL.
ITpu onpenenénnom pH, xapakTepHOM Ui KaxJ0ro Oenka, AUCCOLUAIM KUCIBIX U IIET0YHbIX TPYII
0eIKOBOM YacTHULbl ypaBHHMBAETCs, W 3apsA] aM(pOTEpHOro HOHA OelKa CTAaHOBUTCS MUHHMAJIbHBIM.
Takoe pH pacTBOpa HOCHUT Ha3BaHUE H303JIEKTPUYECKON TOUkH Oenka. B m3oanmexkTpuyeckoi Touke
0eNI0K HauMeHee YCTOWYHB B pacTBOpE.
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4. Crpykrypa OEIKOBOW MOJIEKYJBl O4YEHb JIA0WJIbHA W Jake Msrkas oOpaboTka MOXKET
NPUBECTH K JICHAaTypaluu Oelika, B pe3yiabTaTe KOTOPOW HM3MEHSIOTCS ero Ouoyornveckue u (hu3nko-
XWMHUYECKHE CBOMCTBA.

5. Peaknuu Ha npucyTcTBHE O€lKa OCHOBAaHBI Ha OTKPHITUM B HEM TE€X MJIM MHBIX XUMHUYECKUX
TPYIII ¥ HA €r0 (PU3UKO-XMMHUYECKHX CBOHCTBAX.

6. Hexotopsele peakius NpUCYIU HE TOJIBKO O€llkaM, HO U JPYTUM BEIECTBaM, COJIECPKAIIIM Te
ke Tpynnbsl. Tak, psia IBETHBIX peakUuid Ha OENIOK SBISETCS MO CYIIECTBY PEAKIMSIMU HA Ty WIA UHYIO
AMHHOKHUCIIOTY, BXOIAIIyl0 B coctaB Oenka. Ilostomy, 11 ycraHOBIEHHMs Hanuuus Oenka
HE/I0CTaTOYHO KaKOH-HUOY/Ib OJTHOW peaklnu.

7. benku pasnendloT Ha JB€ TPYNINbl: MPOTEUHBI, IUIM MPOCThie O€NKH, He coiepiKaliue
HEOEJIKOBBIX TPYIIM, U MPOTEHUIbI, WJTU CIIOXKHBIE OCJIKH, COJIepKaIllie TOMUMO COOCTBEHHO OemKa, enié u
HEOEJNKOBYIO (MMPOCTETUYECKYIO) TPYIIITY.

8. Cpenu mpocCThIX OEIKOB >KMBOTHOTO MPOUCXOKICHHUS Yallle BCETO MPUXOIUTCS BCTPEUaThCs €
anbOyMHHAMH U TII00YTMHAMH.

9. AnpOyMHHBI PAacTBOPUMBI B BOJIE, OCAXKIAIOTCS MPH HACBIIIEHUH PACTBOPa CEPHOKHUCIIBIM
aMMOHHEM, OOBIYHO HE COJEpKaT aMUHOKMUCIOTHI — riauiuHa. [lpumepamu anbOyMUHOB SIBISIFOTCS
aTbOYMHUHBI KPOBSIHOW CHIBOPOTKH, MOJIOKA, SIMYHOTO O€JIKa, albOYMHUHBI MBI (MUOTEHBI).

10. I'moOynuHBI HE PACTBOPUMBI B YHMCTOM BOJAE, HO PAaCTBOPUMBI B TMPUCYTCTBUU B HEH
HEUTpaJbHBIX COJIEH; OCaXXIaloTCAd B IMOJYHACBHIIIEHHOM PacTBOPE CEPHOKHUCIOrO aMMOHHUS, T.€. NPHU
00aBJIICHHH K pacTBOPY Oellka paBHOTO 00ObeMa HACBIIIEHHOTO pacTBopa 3Tod coiu. K rimoOymmHam
OTHOCAT TJIOOYJTMHBI CBIBOPOTKH KPOBU M MOJIOKA, KYPUHOTO siflla, MBIIICYHbIE TI00YIHHBI (MUO3UH,
rinoOynuH X).

11. Cpenu cinoxHBIX OEIKOB CIIEAYeT OTMETHTH: XPOMONPOTEUIBl - COCIUHEHHMS Oeika ¢
OUTMEHTOM, HalpHMep, TeMOITOOMH; HYKJICONPOTEUABl - COCIMHEHUS Oelka C HyKICHHOBBIMU
kucinotamu; ¢ochonporennpl — Oenku, copepkamue ¢ochop, HanmpuMep KazeuH, MYKOIPOTEHIbI
(TJIIOKOIIPOTEHIBI) - COeIMHEHHE OeNKa CO CIOKHBIMH YIJIEBOAAMU — MYKOIOJIHCAXapHU/abl, HAaIpUMep
MYLIUH CIIIOHBI (TIPOCTHIE YTTIEBOIHBIE TPYINIIUPOBKU COAEPIKATCS BO MHOTHUX OeNKax).

4.2 @®opMupoBaHHe TpPeXMEpHOIl CTPYKTYpbl Oejika B KierTke. PHU3MKO-XHMHYECKHE
CBOIICTBA 0EJIKOB.

[Ipu mOATOTOBKH K 3aHATUIO HEOOXOJMMO 00paTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI

1. Kaxnapli WHIWBHAYyalIbHBIM OETOK, WMEIOMWNA YHUKAJIBHYIO TEPBHYHYIO CTPYKTYpY H
KoH(opManuo, o001a1aeT ¥ YHUKATHHOW (YHKIIMEH, OTIMYAIOIICH €ro OT BCEX OCTAIBHBIX OEIKOB.
Habop uHauBHIyalbHBIX OEIKOB BBIMOJHSET B KJIETKE MHOKECTBO Pa3HOOOPAa3HBIX U CIOXKHBIX
GYHKIIHH.

2. Heobxoaumoe ycioBue isi GyHKIIMOHUPOBAHUS OE€JNKOB - MPUCOEAMHEHHE K HEMY APYTroro
BEIIIECTBA, KOTOPOE Ha3bIBatOT "nmurann'. JIuranmaMu MOryT OBITh KaK HU3KOMOJICKYJISIPHBIC BEIIECTBA,
TaKk ¥ MaKkpoMOJIeKyJbl. B3aumopeiicTBue 6enka ¢ JTUraHIoM BbICOKOCHEIUGUYHO, YTO OMpeeseTcs
CTpOEHHEM yuyacTka Oeka, Ha3bIBAEMOT'O ILIEHTPOM CBSI3bIBAHUS O€lKa C JIMTAHAOM WM aKTHUBHBIM
LHEHTPOM.

CrnosxHble GeJIKM — KOMIUIEKCHI, COCTOSIINE U3 Oelika U HeOEeTKOBOr0 KOMIIOHEHTA, Ha3bIBAEMOTO
npocteTudeckoil rpymmoil. K cioxHbIM OenkaM OTHOCSTCSA: HYKJIEONPOTEHbl, TIIUKONPOTEHIbI,
JUMONPOTEU b, METAIJIONPOTEHIbl U CIOXKHBIE Oenku-pepMeHThl. Tak, HEOenIKOBOH YacThiO
XPOMONPOTEUIOB SIBJIIIOTCS OKpallleHHbIE BellecTBa, QocdonporenioB — ¢ochopHas KuCIOTa,
HYKJICOIIPOTEHIOB — HYKJIEMHOBBIE KUCIOTHI U T.A. C NMOMOIIBIO IIBETHBIX PEAKIMHA MOMXHO OTKPBITH
COCTaBHBIE KOMITOHEHTHI CJIO’KHBIX OEJIKOB.

4.3 Buramunbl. Kinaccudgukanus. O0mas xapakrepucTuka.
HpI/I OArOTOBKH K 3aHATUIO H€O6XO,Z[I/IMO 06paTI/ITI> BHUMAHHMC HaA CJICAYIOIHNEC MOMCHTDBI
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1. ButamMuHBI SBISIIOTCS KPHUTEPUEM OUOJOTMYECKON IIEHHOCTH MHINEBBIX MPOIYKTOB.
ButamMuHbI B OONIBIIOM KOJHMYECTBE CONEPKATHCA B MPOAYKTAX PACTHUTEIHLHOTO MPOUCXOXKICHUS
(oBomIH, PPYKTHI, JIEKAPCTBEHHBIE TPABbI), TJI€ OHU CUHTE3UPYIOTCS (B OCHOBHOM — BOJIOPACTBOPUMBIE
BUTaMUHBI). HekoTOpbie BUTAMUHBI 00pa3ylOTCs CHMOMOTHYECKON MUKPO(IOpOil MUIIEeBAPUTEIEHOTO
TpakTa. B mpoaykrax »KHBOTHOTO TMPOHUCXOXKICHHUS — MSCE W IEUEHU CEeIhCKOXO3SIHCTBEHHBIX
YKUBOTHBIX, MSICE U MIEYCHH PHIOBI - COIEPIKATHCS IPEUMYIIIECTBEHHO KUPOPACTBOPUMBIE BUTAMUHBI. B
MUIIEBON TPOMBINIIICHHOCTH BUTAMHHBI UCTIOJIB3YIOTCS Il 00OTAIICHHUSI MOJIOYHBIX M KHCIOMOJIOYHBIX
IPOAYKTOB U COKOB.

2. Menx conepKUT BUTAaMHUHBI, XOTS U B OYCHb HEOONBIINX KOJMYECTBaX. TeM HE MeHee OHU
UMEIOT OTPOMHOE 3HayeHHe, TaK KaK HaxoJATCS B OJaronpusTHOM COYETaHWU C JIPYTMMH OYEHb
BaXHBIMU JUJIsl OpraHu3Ma BellecTBamMH. VICTOUHMKM BUTaMHUHOB B MeJle — HEKTap M I[BETOYHAs
neutbiia. B 100 T Mena oOHapyKeHBI CIeAyIoNIMe BUTAMUHBI, MKT: THaMHuH' (BuTamuH Bl) — 4—6;
pubodmnasun (ButamuH B2) — 20—60; manTtoTeHoBas kuciota (ButamuH B3) — 20—110;
nupuaokcud (ButamuH B6,) — 8—320; nukorunosas kuciora — 300—360; 6uotun (Butamud H) —
B cpenreM 380; mmarnuH (ButamuH PP) — 310; Toxodepon (Butamun E) — 10-100; ackopOuHOBas
kuciota (ButamuH C) — B cpennem 30-1000. OgHako yka3zaHHOE KOJWYECTBO BUTAMHHOB B MEJE
ClIeIyeT CUUTaTh OPHUEHTUPOBOYHBIM, TaK KaK OHO 3aBHCUT B OCHOBHOM OT HAJIM4Ms B HEM LIBETOUHOMN
nbeUIBIEL. B Mene conepkarcs B OCHOBHOM BOJIOPACTBOPUMbBIE BUTAMUHBI, OHH JIOJITO COXPAHSIOTCS, TaK
KaK MeJl UMEET KHUCIIYIO CPeny.

4.4 ®epmentol. CTpoenne. Kodakropnsl. Mexanusm aeiicrBus

[Tpyu mOATOTOBKM K 3aHATUIO HEOOXOJMMO 00OpaTUTh BHUMAHKE Ha CIEAYIOIINE MOMEHTHI

1. B mene coxmepxutcst MHOTO (pEpMEHTOB — aMmuiia3a, MHBEpTa3a, Karajiasa, MepoKCHAa3a,
o eHOJIOKCH 1a3a, TIIFOKO300KCH 1a3a, pocdouniasa, HHysa3a, TIIMKOTeHas3a U IpyTrue.

2. T'mpponus npezacraisieTr coO0OM OMH M3 METOAOB M3Yy4eHHUs cocTaBa BemecTBa. OH MOXeET
OBbITh KHCJIOTHBIM, IIEJIOYHBIM WM (PepMEHTATHUBHBIM; MEXIY HHUMHU HUMEIOTCS  OMNpeJeleHHbIE
pasnuuMs, pa3Iuyus OJHUM W3 KOTOPBIX SIBISIETCS TemrmepaTypa. Eciu mepBbie 1Ba BUIA THAPOIIU3A
MPOTEKAIOT TPU AJUTEIILHOM KHIISIYEHUH, TO (DEPMEHTHBIN BHJI OCYLIECTBISIETCS IpPU TeMmIepaType
YeJI0BEYECKOro Tea.

3. B kauectBe (pepMeHTa, THIPOIUIYIOIIETO KpaXMaj Ha €ro COCTaBHbIE YaCcTU — JEKCTPHUHBI,
MaJIbTO3y, TJIOKO3Y, BBICTYNAeT amMuiia3a cltoHbl. OIEHKY pe3ysbTaToOB OMBITA MPOBOIAT C MOMOIIBIO
IBETHBIX peakiui — ¢ WomoM W peakuuu Tpommepa. Hermaponm3oBaHHBIM KpaxMall JAaeT CHUHEE
OKpaIlliBaHUE C HOJOM (TIOJIOKHUTENbHAS PEaKIisl) U OTPUIIATEIBHYIO peakiuio TpoMMepa, Tak Kak OH
He 00J1a71aeT BOCCTAaHOBUTENBHOM CHOCOOHOCTHIO. COOTBETCTBEHHO MPOIYKTHI THAPOJIM3a Kpaxmasa
(ManpTO3a W TJIOKO3a) HE JAIOT peakiuu ¢ HOIOM, HO TOJIOKUTEIBHO pearupyer Ha pPeaKkTUB
Tpommepa.

4.5 CTpyKTypHasi OpraHu3aius HyKJIEeHHOBbIX KHCJIO0T. Penuiukanus u penapanus.

[Tpu mOATOTOBKH K 3aHATUIO HEOOXOJUMO 00paTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI

MoueBasi KUCIIOTA SIBIISIETCS KOHEYHBIM MPOJAYKTOM 0OMEHA MYyPHHOBBIX OCHOBAHUH, BXOISIIIX

B COCTaB HyKJIeonpoTenaoB. E€ oTKpbITHE OCHOBAHO HAa TOM, YTO MPHU OKHCIEHUU MOUYEBON KHCIIOTHI
oOpa3yeTcs MypIypHasi KUCIIOTa, KOTOpas MpHU B3aUMOJCHCTBUU C aMMHUAKOM OOpa3yeT OKpalleHHOEe
COEIMHEHNE — AaMMOHUUHYIO COJIb MMYPITYPHOH KUCIOTHI (MYpEKCU).
1. Peakmum o0pa3oBaHMs IMypUHOBBIX HYKJIEOTHUIOB HAUYMHAIOTCS C cuUHTe3a S-dpochopubdosni-1-
mudochara (OPJD), sBastomerocss oOuwmM goHOpoM (ochoprdo3bl B CHHTE3€ ITYPUHOBBIX H
OUPUMHUANHOBBIX HyKIeoTunoB. DPID obpaszyercs u3 pubo3o-5-pocpara mu ATD B peakuuwy,
katanuzupyemon OPJID-cunTerazon

2. OcHOBHBIM TIyTeM OOpa3oBaHUS ITYPUHOBHIX HYKJICOTHIOB SIBISETCS CHHTE3 W3 IMPOCTHIX
MpeAIecTBeHHUKOB (de novo).

B sTomM MeTabonnyeckoM MyTH cBOOOJHOE a30THCTOE OCHOBaHME He 00pa3yeTcs, a IMypHUHOBOE
KOJIBIIO (OpMHpYETCs Ha ocTaTke pub0030-5-pocdaTa mpu ydacTuu TIUIMHA, aMUATHOTO a3oTta [JH, a-
NH,-rpynmnst Acti, CO; 1 OZHOYTTIEPOAHBIX TPOU3BOIHBIX: METEHUI- U opmui-Hy-dpomnara
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CuHTE3 TepBOro MypHHOBOTO HYKJIEOTHZA - WHO3WH-5'-MoHOdochata (MMD) Brmrouaer 10
cTaguil U uneT ¢ 3aTpaToil mectu Mojekyia AT®. Bee peakuuu npoTekaoT B IUTO30J1€ OOJIBIIMHCTBA
KJIETOK opranusma. J[Byms nocienoBatenbHbiMU peakuusiMu UM® mosxket npeBpamarbesi B AM® wimn
I'M® coOTBETCTBEHHO.

PerynsitopHoil ¥ CKOPOCTh-IMMUTHUPYIOIIEH CTaauei mporecca SABISETCS MEPEHOC aMHIHOMN
rpynnsl ['ma Ha @PJI® ¢ o6pazoBanuem S-pocdoprubdosmi-1- amruHa, kotopyto katanuzupyer OPD-
amuodochopudozunTpanchepasa.

Txanu, He cOCOOHBIE K CHHTE3y MyPUHOB: SPUTPOLUTHI, TOIUMOP(HOSIIEPHBIE JTCHKOLUTHI U
YaCTUYHO MO3T - 00eCreYnBaOTCsl HyKJICOTHIaMU 3a CUET UX CHHTEe3a B MIEUYEHHU.

3. Cuntes nykineosugaudocdaros (HAD) n mykneozuarpudocparos (HTD) npoucxoaur mpu
yaactu AT® u pepmentoB HykiieosuaMonodocdar- nnu nHykiaeosugaudocharkuaaz (HM®D- u H/{D-
KHHAa3bl COOTBETCTBEHHO).

[Tepenoc amumnoit rtpymmel [nmH Ha @DOPAD u obOpazoBanue S-pocdopubo3un-1-amuna
katanusupyer OPJId-amunodpochopudozunrpanchepasa. 3atem ¢ amuHOrpynmnoii S-pochoprndosni-1-
aMHMHa TOCJIEA0BATEIbHO B3aMMOAECHCTBYIOT OCTaToK [1u, NN MeteHuI-Hy-domar, eme omna
amuaHas rpynna [H, quokcua yraepoaa, aMmuHorpymnmna Acn u ¢popMuibHbIi pagukan N10-popmr-
Hys-domara. CuHTE3MpyeTCsl MEpBBIA MypUHOBBIH HYKJICOTH] - WHO3MH-5'-MoHO(Dochar (MMD). Ha
3TOM 3Tarne MeTabonu4ecKuil myTh pasaBauBaeTcs U UM® craHoBUTCS OOIIMM MpEAIIECTBEHHUKOM
AM® u I'MO®, kaxaplii U3 KOTOPBIX MOJYy4aeTcs B JIBYX IOCIEAOBaTENbHBIX peakuusax. B mpouecce
cunre3a AM® u3z UM® ucnonb3yercst sHeprus MoJiekyiibl [ T, a npu cuntese [MO - sneprus ATO.

4.6 Tpanckpunuusi. buocunre3 OeaxoB (Tpancasuus).MHrHOMTOPHI MATPUYHOIO
OnocuHTeE32.

[Ipu mOATOTOBKM K 3aHATUIO HEOOXOJUMO 00paTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI

1. Tpanckpunumeii nazwsiBaercs cuHTe3 PHK ma JIHK-matpunie. B pesynbrate o0pa3yroTcs
nepsuuHbie Tpackpuntel MPHK, TPHK, pPHK, kommnementapusie matpuunoit nenu JHK, umeromeit
HampasieHue ot 3'-, k 5'-konny. CybcTpatamMu U UCTOYHMKaMHU 3Hepruu ans cunreza PHK sBistroTcs
pubonykieosuarpudochars ( HTD: ATD, 'TD, UTD, YTO).

Karamusupytor cunre3 PHK ¢epmentst PHK-nonmumepassl. B siipe  kieTok  3ykKapHOTOB
0OHapyXeHBI TPH PEepMEHTA:

* PHK-nonumepasa I, cunresupyromas npe-pPHK;

* PHK-nonumepasa I1, orBeTcTBeHHas 3a cuHTe3 npe-MPHK;

* PHK-nonmumepasa 111, cunresupyromas npe-rPHK.

B ocHoBe mporecca J€XUT MPUHIMI KOMIUIEMEHTAPHOCTH OCHOBAHUU B IMOJIMHYKJICOTHUIHON
nenu matpuyHoi JIHK u cunrtesupyemoit PHK, korna nporus A Bcraer U, npotuB G - C, a npotus T -
A.

Cymmapnoe ypaBHeHue cunte3a PHK M0kHO nmpencTaBUTh ClieayonmmM o0pa3oMm:
MATPHTHAS HATE J1HK

al Td + bATD + ¥ TP + ml TP —————PHK + (a+ b + ¢ + m) H,P,O..
Mgt PHK nomiMepaza
2. Cnenuduueckas nocnenoatenpHocTh JIHK (caiit), B xotopoit PHK-monmmepasza cBsi3biBaeTCs C
MmaTtpuueid 1 HaunHaer cuHte3 PHK, HazpiBaeTcs mpomMoTOpoM, a MOCIEN0BATEIBHOCTh, HA KOTOPOM
3aBepmiaerca cuHTe3 PHK, - caiitom tepmunanuu. Yuactok JIHK, orpaHudeHHbBII OpOMOTOPOM M
CaiiTOM TepMUHAIMH, TIPEACTABISIET COOON €AMHUILY TPAHCKPHUIILUHU - TPAHCKPUIITOH. Y 3YKapHOTOB B
COCTaB TPAHCKPUNITOHA, KaK MPABUJIO, BXOAUT TOJIBKO OJIMH I'EH.

CymectBoBanue Ha wMmonekyie JHK MHoxecTBa TpaHCKpUITOHOB IO3BOJSET C pa3HOU
AKTUBHOCTBHIO MPOBOAWTH WHIWBUIYaIbHOE CUYUTHIBAaHWE (TPAaHCKPUIIMIO) pa3Hbix reHoB. PHK-
HoJMMepasbl - OONbIINE, OJIUTOMEpHbIE (DEPMEHTHI, COCTOSIIME W3 HECKOJNbKUX CYOBEIUHMIl H
UMEIOIINEe HECKOJIBKO LEHTPOB CBA3BIBAHUSA PETYIATOPHBIX (akTopoB. B mpoliecce TpaHCKpUTIIIUU
pa3inyaroT CTaJuy MHULUALIMH, SJIOHTAllUU U TEPMUHALUH.

3. KAKTHBaIUsI» TMPOMOTOpPA MPOUCXOAUT C TIOMOIIBI0  O€iKa, KOTOPBIA  TOJYYHII
Ha3Banue TATA-¢akrTopa, moromy 4TO OH B3aUMOJICUCTBYET co cneuuduyeckoi
MOCJIEIOBATEILHOCTBIO HYKIEOTHAOB mpoMoTopa -TATA-. TATA-dakTop obierdaer B3auMoIeHCTBHE
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npomotopa ¢ PHK-monumepaszoi. CsaspiBanne PHK-monmnmepassl ¢ IpoMOTOpOM  yBEIUYUBAET
cpoactBo (depmenTa Kk dakropam wuHHUnUANWU (A, B), KoTOopeie 00ecmeunBalOT pacKpydMBaHUE
MPUMEPHO OJHOTO BUTKA JiBoMHOM crimpanu JIHK.
Cunre3 0enka OTIMYAeTCS OT JPYTHX MATPUYHBIX OMOCHHTE30B TeM, 4To Mexay Matpuiein (MPHK) u
MIPOJIYKTOM-0EIIKOM HET KOMILJIEMEHTApHOTO COOTBETCTBUS. [loCKONbKYy MaTpuiia mocTpoeHa u3 4
HYKJICOTHUJIOB, @ IPOJAYKT - MOJUNENTUIHAS Lelb U3 20 aMUHOKUCIIOT, TO CYLIECTBYET OINpPEACICHHBIH
3aKOH IHM(POBAHUS AMUHOKHUCIOT B  HYKJICOTHIHOW IOCJIENIOBATEILHOCTH  MAaTpPHIIBL, T.C.
OMOJIOTMYECKUI KOJI.

buonornuecknit  kom- 9TO0  cmocod 3amwcu  uHPopManmuu 00  AMHUHOKHMCIOTHOM
MI0CJIEIOBATENBHOCTH OEJIKOB € MOMOIIBI0 mocienoBatensHoctd HykiaeorunoB B JJHK unn PHK. Ero
XapaKTepPU3yIOT CIEIYIOIIME CBOMCTBA: TPUILIETHOCTh M HAJIWYWE TEPMUHUPYIOIIUX KOJIOHOB,
CHeUPUIHOCTD, BBIPOKACHHOCTh, YHUBEPCATHLHOCTD, OJTHOHAMPABICHHOCTh, KOJIMHEAPHOCTh

OCHOBHBIMH KOMIIOHEHTAMH CHHTE3a Oeyka sSBIAIoTCA: amMuHOkucinotel, TPHK, amMumuoamnmi-
TPHK-cunrerassr, MPHK, pu6ocoMbl, HCTOUHUKY YHEPTUH, OCIKH - PaKTOPBI MHUITUAINH, SJIOHTAIINH U
TePMUHALUN U KO(PAKTOPHI

4.7 buosoruvyeckoe okucieHue. OxuciaureabHoe gopdopuanposanue AJD. HIII.

[Tpu MOATOTOBKH K 3aHATUIO HEOOXOUMO 0OpaTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI

B wMblieyHOMl TKAaHM COAEPXKHUTCS JBa Makpodpruueckux coenuHeHuss — ATD wu

kpeatuHdocdar, KOTOpble 00ECIEUHUBAIOT MO Mepe HAAOOHOCTH MBI OOJBIIUM KOJTHYECTBOM
sHepruu. OcHOBHBIM mmyTeM oOpa3zoBanuss AT® B TKaHAX SBIAETCA  OKHCIUTEIBHOE
dbochopunupoBanue B mporiecce TKaHeBoro apixaHusi. Kpeatundocdar obGpasyercss B MbIIIe npu
yuactuu AT® B COCTOSIHUH TOKOSI U CIY)KHT PE3€PBOM BBICOKOIPTHUECKHKOTO (ocdara /s cuHTe3a
AT® u3z AP npu akTUBHOM MBIIIEYHOM paboTe. MeTo1 OCHOBAH Ha TOM, YTO JIBa TIOCIEIHUX OCTAaTKa
¢docthopnoii kucnmoret B AT®, Oorareie sHeprued, Tak ke Kak U (ocdaTHbli OCTaTOK B
KpeaTuHdpocdare, JIETKO OTIICIUISIOTCS NPU HENPOAOKUTEILHOM THAPOIU3E B KUCIOW Cpele — Tak
Ha3bIBaeMBbIH JTaOMIBHO CBs3aHHBIN (ochop. CpaBHEeHHE cojaepkaHHUs HeopraHnudeckoro ¢ocdopa B
npo0ax J0 THAPOJIM3A M TOCJE JaeT MPEACTABICHUE O KOJUYECTBE JIAOMIBLHO cBsizaHHOTO (ocdopa,
KOTOpPO€ MPUXOJIUTCA Ha JOJII0 MaKpPOIPTUUYECKUX COCAMHEHUH MbllieyHo TKaHu. KomuyecTBo
dbocdopa onpenensoT Mo MBETHOW PEaKIMu ¢ MOJIMOJATOM aMMOHHUS B TIPUCYTCTBHHM aCKOPOMHOBOM
KHCJIOTHI.
1. Ilepenoc anektponoB o I3 npu yuyactum xomruiekcos I, III u IV conpoBoxiaercs: BelaeIeHUEM
HanGOJIBIIEro KOJIMYecTBA SHeprun. YacTh 3TOi SHEPTHH HCMONb3yeTcs I nepesoca H' w3 Matpukca
B MEKMEMOpaHHOE MPOCTPAHCTBO, B PE3yNbTAaTe€ YEro BO3PACTACT IMPOTOHHBIN AJIEKTPOXUMUYECKUI
noreHuuan AuH+, oCHOBHOI COCTaBIAIOLIEN KOTOPOTO SIBISETCS IPOTOHHBINA I'PAUEHT.

2. Ilpu [DOCTHXKEHWH ONpPEAETICHHOIO MPOTOHHOIO TpagueHTa MPOUCXOIUT akTuBanus ATO-
CUHTa3bl (KOMIUIEKC V), B HEM OTKPBIBAETCS KaHal, Yepe3 KOTOPBIA MPOTOHBI BO3BPAILAIOTCS B MATPUKC
13 MEXMEMOpPaHHOTO MTPOCTPAHCTBA, a YHeprus AuH+ ucnons3yercs ayis cuateza ATO.

3. Kaxpenii u3 tpex xomrmuiekcoB LIID (I, III, IV) obecreunBaeT HEOOXOAMMBINA MPOTOHHBIN
rpagueHT s aktuBaiuu AT®d-cuHTa3bl U cuHTe3a ofHOW MosieKyinbl AT®. KoauuecTBO MosieKyn
AT®, 00pa3oBaHHBIX P BOCCTAHOBICHUH OJHOr0 aroma kucioposa 10 H,O npu npoxoxxaeHuu AByx
anexkTpoHoB 1o {19, sxBuBaIeHTHO KOJIMUYECTBY HcIonb30BaHHOTO docdara H3PO4 (P) u Bepakaercs
kodpdunmentom oxucnutensHoro QocdopunupoBanus (P/O). Ecin Bomopox moctymaer B LIID ot
kopepmenta NADH, to P/O nmeer makcumanbHOe3HaUeHHE, paBHOE 3. Ecnu Bomopos mocTymaeT oT
FAD-3aBucumbIx aeruaporenas, To P/O pasen 2 (peanbHble 3HaueHUs! P/O HECKOJIBKO HIKE, TaK Kak
4acTb SHEPTUU AIEKTPOXUMHUYECKOTO MOTEHIIMAIA PACCEUBAETCS B JOPME TETLIOTHI).

4.8 MeTa00J113M IVIIOKO3bI U IVINKOT€HA B KJIETKAaX.

[Tpu MOATOTOBKM K 3aHATHIO HEOOXOMMO OOpaTUTh BHUMAaHKE Ha CIIEIYIONIE MOMEHTHI

[TorpebneHne TIIOKO3BI KJIETKAMH W3 KPOBOTOKA IPOUCXOAUT TaKKe IyTEM OOIerdéHHOU
muddy3un. CrenoBareiabHO, CKOPOCTh TPAaHCMEMOPAHHOTO IOTOKA TJIFOKO3bI 3aBHCUT TOJBKO OT
rpaaueHTa € KOHICHTpanuu. VICKIIIOYeHWEe COCTABIIIIOT KIETKH MBI W JKAPOBOW TKaHWU, TIC
obneruéunas nuddy3us perynupyercs HHCYITUHOM (TOPMOH TOJIKEITYIOYHOM Kele3bl). B oTcyTcTBUE
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MHCYJIMHA IIa3MaThdeckas MeMOpaHa 3TUX KJIETOK HENpOHMIaeMa i IVIFOKO3bl, TaK KaKk OHa He
COJICPKUT OCNKU-TIEPEHOCUUKH (TPAHCTIOPTEPHI) TIIIOKO3bI. TPaHCHOPTEPHI TIIOKO3bI HA3BIBAIOT TAKXKe
peuentopamu IIoKo3sl. Hampumep, onucan TpaHCHOPTEP TIUIIOKO3bI, BBIIEICHHBIM W3 3PUTPOLIUTOB.
310 TpaHcMeMOpaHHBII O€JOoK, MOJUNENTUIHAS LIEeMb KOTOPOro nmocrpoeHa u3 492 aMUHOKHCIOTHBIX
OCTaTKOB M HMEET JOMEHHYI CTpyKTypy. IlonsipHble nOMeHBI O€iKa pacHoJOXKEHBI IO pPa3HbIE
CTOpPOHBI MeMOpaHbl, THApPO(OOHBIE pacrojaraloTcsi B MeMOpaHe, mepecekas e€ HECKOJIBKO pas.
TpancopTép WMeeT y4YacTOK CBSI3BIBAHMS TJIIOKO3bI Ha BHENIHEW cTopoHe MemOpanbl. I[locie
NPUCOETUHEHHUS TITIOKO3bI KOH(OpMaIHs Oelka U3MEHSETCs, B pe3yabTaTe Yero riII0Ko3a OKa3bIBaeTCs
CBSI3aHHOW ¢ O€nKoM B ydacTke, OOpalmI€HHOM BHYTPb KIETKH. 3aTeM TIJIIOKO3a OTAEISIeTCs OT
TpaHCIOPTEpA, NEPEXOAS BHYTPb KIETKH

4.9 CTpoeHne OCHOBHBIX JIMNIMA0B oprann3ma. IlepesapuBanue Junugos.

[Ipu mOATOTOBKH K 3aHATUIO HEOOXOJUMO 00paTUTh BHUMAHKE Ha CIEAYIOIINE MOMEHTHI

1. Jlumuael (OT Tped. JUIOC — JKUP) — HHU3KOMOJEKYISPHBIE OpPraHUYECKHE COCIUHCHUS,
MPAKTUUYECKH HEPACTBOPUMBIE B BOJE, KOTOPbIE MOTYT OBITh W3BIIEYEHBI M3 KJIETOK HEMOJSPHBIMU
OpPTaHWYECKUMHU pPacTBOpHUTENsIMU (XJopodopm, OeH30s, meTposielHblid 3hup). OTIHYUTEIBHBIM
CBOMCTBOM JIMMHUJOB SIBIAETCS UX TUAPOPOOHOCTH (JUMOGUIBLHOCTH). JIMIUABI PEACTABISIOT COOOM
Pa3HOPOIHBIC XUMUYECKUE COSAMHCHHUS

I IIpocteie nunuasr:

1 anuirauneposisl (KUPbI, TPUTTULEPUIBI U T.11.);

2 BOCKa.

II Cnoxxsble TUONUALL:

1 dochomunuasl

» riunepodochomunuasr (bocharuaunxonut, (ocharuammsTanoramus, (Gocharuanicepu,
dochaTuananHo3uTON, hochaTUAUATIULEPOI, KapIUOIUIHH, TJIA3MAJIOTEH );

* chunrodochomunuas! (CHOUHrOMUEITHH),

2 crepousl (X0IecTepo, SProcTepoll, JIAaHOCTEPOII, CTUTMACTEPOIT, IKAUCTEPOUIBI);

3 rmmkoyMnUAb (epeOpOo3uIbl, TAHTIUO3UIbI, CYIb(MATHIBI).

2. 151 XapaKTepUCTUKH KUPA UCTIOIB3YIOT KOHCTAHTHI UJTH KUPOBBIE UHCIIA:

Kucnornoe uncino — macca KOH (mr), HeoOxoaumas i HEUTpaIu3aluid CBOOOTHBIX KMUPHBIX
KHCIIOT B | T kupa.

Uucno ombuieHus — 310 koiaumdectBo KOH (Mmr), HeoOxoammoe it THAPOJIM3a HEHTPaTbHBIX
TUNUA0B (OMBUICHHS) W HEWUTpamu3allid BCEX J>KUPHBIX KHCIOT (B TOM 4HCIE U CBOOOIHBIX),
conepkanuxcesa B 1 r xupa. YeM BbIlIe YKCIO OMBUICHUS, TEM OOJbIlIe HU3KOMOJIEKYISIPHBIX KUCIOT
BXOJIUT B COCTAB XKHpa.

Moxanoe umcio — 310 Macca ffoza (r), cessbiacMast 100 T sxupa. MogHoe uncio xapakTepusyer
CTCTICHh HEHACHIIIEHHOCTH, TaK KakK MPHCOSAMHEHHUE HOolla TMPOUCXOAHUT MO MECTy pa3pbiBa KpPaTHBIX
CBSI3€H B OCTATKE KUPHOU KUCIOTHI. YeM OoJiblie HOTHOE YHCIIO0, TEM BBIIIE HEHACKHIIIIEHHOCTD KUpa.

3. Jlumuael MIMPOKO MPUMEHSIOT B MEIUIIMHE, TEXHUKE W TPH IPOU3BOJCTBE MPOAYKTOB
nuTaHus. M3 HUX MOJydaloT OCHOBY AJIE Ma3eil, MbUIO (COJIM YKUPHBIX KHCIIOT), MacisiHble Kpackw,
onmudy u T.0. JIUOHIBI TIUPOKO PACHPOCTPAHEHBI B KUBOW MPHUPOJAE U BCTPEUAIOTCS MPAKTUYCCKU B
KKIO0W KieTke. MHOTMe JTUMUIBI U UX MPOU3BOJHBIE MPEACTABISAIOT CO00I OMONIOrHYEeCKH aKTHBHbBIE
BemecTBa. Jlumouwgamu ocoOeHHO Oorata HEpBHas TKaHb, IIOJIOBBIE Kelie3bl, CclepMma, Kopa
HA/AMOYEYHUKOB.

4. BaxHyro OMOJIOTHYECKYIO POJIb UTPAIOT CTEPUHBI M WX MPOU3BOJHBIC (TIOJOBBIE TOPMOHBI,
JKEITYHBbIE KHUCIOTHl U T.I.). PacTUTeNnpHBIE Macia HCIOJB3YIOTCS JJisi MPUTOTOBICHUS KOHCEPBOB C
MAaCJITHOM 3aJIUBKOM.

Kupsl aBnsAOTCA KpUTEpHEM KilacCU(PHUKAIMM MOJOYHBIX M KHUCIOMOJIOYHBIX MPOAYKTOB, B
CBSI3M C Y€M OHU JICNIATCS HA KUPHBIC, MAIIOXKUPHBIE, HSKUPHBIE, C TIOBBIIIICHHBIM COJIEPIKAHUEM CYXUX
00€3KNPEHHBIX BEIIECTB MOJIOKA.

4.10 Oomen TAI', KeTOHOBBIX TeJI, JKO3aHOUI0OB M X0JIeCTEPOoJIa
[Tpu MOATOTOBKH K 3aHATUIO HEOOXOUMO 0OpaTUTh BHUMAHUE HA CIEAYIONINE MOMEHTHI
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1. Conmepxanue JIHII (B-mumonpoTenHOB) B KpOBU KOJIEOJETCSI B 3aBUCUMOCTH OT BO3pacTa,
[10JIa ¥ COCTaBJIIET B HOME 3,0-4,5 1/11.

2. VYBenmuuenne xkoHneHTpanuu JIHII nHaOmromaercs mpu arepockiaepo3e, MEXaHHYEeCKOU
KENITyXe, OCTPhIX TeNaTHTaX, XPOHHYECKUX 3a00JIeBaHUN TMEYeHH, JuadeTe, TIIMKOTeHO03aX,
KCaHTOMAaTO3€ U OXXMPEHUH, CHUKeHHe — npu B-mmazmouurome. CpeanHee conep:kaHue XoJieCTEpUHa B
JIHII oxomno 47%.

1. KetoHOBBIE Tea — 3TO Tpymnma OPraHWUYECKUX COeAUHEHUN (B-OKcHMacisHas KHUCIIOTa,
aIlETOYKCYCHAs KUCIIOTA, alleTOH), 00Pa3yIOIIUXCs B MEUSHHU, HAKATUTHBAIOIINXCS B KPOBH (KETOHEMUSI)
U BBIICNAIOMIUXCS C MOUYOM (KEeTOypHs) IpH HEMOJHOM OKHCJICHMM KHPHBIX KHUCJIOT B pe3ysbTaTe
HapyIICHUs OOMEHa BEHIECTB MPU TOJIOAAHUHM M HEKOTOPBIX MATOJOTUYECKUX COCTOSIHUSIX, HAIIPUMEP
IIPU caxapHOM JnadeTe; UX ellle Ha3bIBalOT alleTOHOBbIE Tea.

2. ExonbHas opma aleToyKCyCHON KHCIIOTHI, B3aUMOACHUCTBYIO C XJIOPHBIM JKeJIe30M, oOpa3yer
KOMIUIEKCHOE CO€TUHEHNE BUILIHEBO-KPACHOTO 1IBETA.

4.11 HCTOYHMKH MU NMYTH MCHOJb30BAHHMS AMHHOKHCJIOT B KJieTkax. buosormyeckas
LEHHOCTh 0eJIKOB

[Ipu mOATOTOBKH K 3aHATUIO HEOOXOJUMO 00OpaTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI

1. Ilericun (rnaBHBIA (EepMEHT KETyJOYHOTO COKA) MPUHAUICKHUT K NMPOTEMHA3aM U B KHCIION
cpene (pH = 1,5 - 2) TuaponuTHYECKH pacIleriIsieT OSIKH 10 MEeTTOHOB.

2. IlepeBapuBanue OETKOB MEMCHHOM MOXHO XOPOIIIO HaOMI0AaTh Ha (GUOPHHE, KOTOPHIN MO
JIeCTBUEM TETICHHA CTAHOBUTCS PACTBOPUMBIM, IIEPEXOJIS B METITOH.

3. Tlox peWicTBHMEM TPUIICHMHA MPOUCXOAUT THIPOJIUTHYECKOE PACILEIUICHUE TENTOHOB, a TaKke
OCJIKOB.

4. OnTuMyM JAEHCTBUSI TPHUIICHHA JIGKHUT Tpu ciadorienounoi peakiuu (pH = 8-8,7). OObrHO
OCJIKOBBIC BEIIECTBA PACILEIUIIOTCS TPUIICHHOM OBICTpee, YeM IIEIICHHOM, OJHAKO O€NKH KpOBSIHOM
CHIBOPOTKM U COEIUHHUTENIbHOW TKAaHM CKOpee paclIeIuiaioTesl mnerncuHoM. [lepeBapuBanue OeiakoB
TPUIICHHOM MOKHO HabmofaTh Ha (UOpUHE WM Ka3euHe, KOTOpble IOJ| JCHCTBHEM TPHUIICHHA
IpeTepneBaroT I1y00Koe THAPOIIUTUIECKOE PAaCLIEIUICHNE

4.12 IlepeBapuBanue 0eakoB. Karadoausm amuHokucaor. O0MeH amMmmuaka.

[Ipu MOATOTOBKM K 3aHATUIO HEOOXOJUMO 0OpaTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI

1.IIpomexxyTouHblii OOMEH aMHUHOKHCIOT 4Yalle BCEr0 HAYMHACTCS C OTIICIUICHUS O~
AMUHOTPYIIIBI OT aMUHOKHUCIOTHL. DTO MPOUCXOUT C MOMOIBIO IBYX TUIIOB PEaKIU:

* TpaHCAaMUHUPOBAHUS,

* JIe3aMUHUPOBAHUS.

TpancaMuHUpOBaHUE - peaklMsl MEPEeHOCa aMUHOTPYMMbl ¢ AMUHOKHCIOTHI (JOHOpa) HA O-
KETOKHCIIOTY (aKLENTOp), B pe3yabTaTe Yero oopa3yroTcs HOBasi KETOKUCIOTAa M HOBasi aMMHOKHCIIOTA.
Peaknus o6patuma.

R, R R, R,
I | Awmmorpancdepaza | I
H':l:—h']]: + C=0 F=D + H(I:_NH:
COOH toon  Mpunokcamsgocdar  ooon COOH
Amumokmenora,  (-KeTokMerota n-Kerogwenora  AMHHOKMCI0TA,

Peaknus
TPaHCAMHHHUPOBAHUS MIPOUCXOIUT C yyacTheM (hepMEHTOB aMMHOTpaHc]epa3 (TpaHCAMHUHA3), KOTOpPbIE
JIOKAJIN30BAaHBI B IUTO30JI€ U MUTOXOHJPUSAX KJIETOK MPAaKTHYECKH Bcex opraHoB. Kopepmenrom 3tux
(GepMEeHTOB  sIBIIIETCSI MPOM3BOAHOE BUTaMHMHA Bg - mupuaokcanbpocdar. TpanHcaMUHUPOBAHUIO
HIOZIBEPTalOTCs BCE aMMHOKHCIIOTHI, KpOME JIM3HHA, TPEOHUHA U ITPOJINHA.
AmuHOTpaHchepas3bl 001a1al0T cyOCTpaTHON CHEM(PUYHOCTRIO K pa3HbIM aMHHOKHCIOTaM. B
TKaHSAX  YeloBeKka oOHapykeHo ©Oonee 10  pasmmunbix  amuHOTpaHcdepa3.  HaumbGomee
pacnpocTpaHEeHHBIMH SBIISIOTCS:
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* acrapraTaMHHOTpaHchepasza (ACT), mo oOpaTtHO# peakmu -
rIIyTamMaToKcaaoaleTaTTpaHCaMUHA3a;

 amanmHamuHOTpaHchepasa (AJIT), mo oOpaTHOM peakIuu - rTyTaMaTIupyBaTTpaHCAMUHA3A.

Hazpanwne kaxx0ii aMuHOTpaHCEepas3sl BKIIOYAET Ha3BAHUS CyOCTPATOB:

* TOHOpPa aMUHOTPYNIBI (AMUHOKHUCIIOTHI);

* aKIenTopa aMHUHOTPYMIHI (0-KETOKHCIOTH). Hampumep, depMeHT, KaTanu3upyrouuit
PEaKIio

Inyramar + OxcancaneraT «+————» o-KeTorayrapat + Acmaprar
Ha3bIBACTCs

rilyramaTokcanoalerataMuHoTpancdepasa. I[lo cybctparam o0paTHON peakiuu 3TOT (EpMEHT
Ha3bIBaeTcs acnapratamuHoTpancdepasoit (ACT). Haspanume akmentopa - o-KeTOTJyrapara - u3
Ha3BaHUs (epMEeHTa OOBIYHO UCKIIOYAETCS, TaK KaK 3Ta KETOKHCIIOTA SIBJISETCS OCHOBHBIM aKIETITOPOM
aMHUHOTPYIII B OpraHU3Me.

OCHOBHBIMU JIOHOpAaMH aMUHOTPYNII B PEAKLIUAX TPAHCAMUHUPOBAHMS SIBIISIOTCS TIyTamar,
acriapTar U aJaHuH.

Peakiiuu TpaHCaMUHHPOBAHUS UTPAIOT OOJIBIIYIO POJIb B 00OMEHE aMUHOKHCIIOT.

* [IyremM TpaHCAaMMHUPOBAHUS U3 COOTBETCTBYIOUINX (.-KETOKHCIIOT CHHTE3UPYIOTCS 3aMEHIMBbIE
AMHHOKHUCIIOTHI, €CIM  MX B JaHHBIH MOMEHT B TKAaHM HEJOCTarouyHo. TakuMm obOpasom
IPOUCXOIUT MIepepactpeieieCHNe aMUHHOTO a30Ta B TKaHSIX M OpraHax.

AMHHOKHCI0TA, a-KI' AMHHOKHCI0TA,

. Kerokucnora, Fnyramar Kerokucinora,

Tpancamu
HUPOBaHHUE - OJJUH U3 HAYaJbHBIX 3TaIloOB KaTabonu3Ma aMuHOKUCIOT. OOpa3yromuecs o-KETOKHCIOThI
MOTYT 3aTe€M OKHCIATHCS B LUKJIE TPUKAPOOHOBBIX KHCIIOT, a HEKOTOPHIE - MCIIOJIB30BATHCS IS
CUHTE3a TJIIOKO3bl WJIM KETOHOBBIX TEJ.

TpancamMuHUpOBaHME TPOUCXOIUT BO MHOTUX TKaHSIX, HO HanOoJiee aKTUBHO - B IIEYCHHU.

2. B kIMHUKe MIMPOKO UCTIONIB3YETCsl OMpEeIeIeHNe aKTUBHOCTH HEKOTOPBIX aMUHOTpaHcdepas B
CBIBOPOTKE KpoBH, 0c00eHHO yacTo - ACT u AJIT. OTu GpepMeHTHI SBISIOTCS OPraHOCTIEIU(PHUECKUMH,
Han0oJiee aKTUBHBI B KJIETKaX TICYCHH M cep/iiia. B HopMe X akTUBHOCTH B KpoBH Maia - 5-40 EJ1/m.

CymectBytor m3odepmentsl ACT: muto3onsHas gopma (1-ACT) U MUTOXOHIpHANbHAS (M-
ACT). B neuenu, muokapnae u OonbimmHcTBe Apyrux opraHoB M-ACT mnpexacraBnser 80% macchl
¢depMeHTa, HO B CHIBOPOTKE - JIHIIL MeHee 12% Kak y 3710pOBBIX JIIOeH, Tak U Y O0sbHBIX. [loBBIIIICHHE
akTUBHOCTH M-ACT B CBIBOPOTKE KPOBH MMEET MECTO MPU OCTPBIX MOPAKEHUSAX MEeUeHH, MH( apKTE
MHOKap/ia, COMPOBOXKIAIOUINXCS HEKPO30M TKaHEH M pa3pylIeHHEM KJIETOYHBIX MeMOpaH, MpU 3TOM
noBbIIeHre akTUBHOCTH M-ACT oTpakaeTr TsoKecTh 00JIe3HU, TOpaXKEHUE OpraHa U IPOTHO3.

Onpenenenne aktuBHOCTH AJIT n ACT npumensiercs st AMarHOCTUKU 3a00JI€BaHU MHOKapa
U TIEYEeHU, B TOM YHCJIE MPU OTPABICHUH XJOPOPTaHUYECKUMHU COCTUHEHUSMHU, HCIOIb3YEeMbIMU Ha
xumuyecknx mnpousBozactBax (CCly, xmopodopm u ap.). B 3ToM ciaydae akTMBHOCTH (DEPMEHTOB B
CBIBOPOTKE KpoBH yBenuuuBaercs 10 400 en. u OonbIie.

* Oco0eHHO BaXHOE 3HAYEHHUE I JUArHOCTUKM HMeEET yBeiauueHue axTUBHOCTH AJIT
pHu O€3KENTYIIHBIX (hOPMaX BUPYCHOTO TEIAaTHUTA.

« Jlna ompeneneHUs CTENEHW IOPAXKEHUS IE€YEHHM U CepAla ONPENENIIOT COOTHOIIEHUE
aktuBHOCTEH ACT-AJIT B chiBOpOTKE KpOBH - Kod(pduiimeHT ne Putrca, KOTOpBIA B HOPME COCTABIISIET
1,33+0,42.

[Ipu rematutax aktuBHOCTh AJIT yBenuuuBaercst B 6-8 pas mo cpaBHeHuto ¢ Hopmoii, a ACT - B
2-4 paza. Koaddunument ne Putrca ymenpmaercs a0 -0,6. OgHako npu muppose neyeHu koddduiument
ne Putmca mpubmmwkaercs k 1,0 BciemcTBre pa3BHBAIONIECTOCS HEKpO3a TKAaHEW W BBIXOJA B KPOBB
MUTOXOHApHanbHOU ppakunu ACT.

* [Ipu nadapkre muokapaa aktuBHOCTh ACT yBenmmuuBaercst B 8-10 pas, a aktuBHOcTh AJIT - B
1,5-2 paza. Kospdumuent ne Putuca 3HaumtensHO yBenmuumBaeTcs. I[Ipu cTeHOKapawu, MOpOKax
cepaia, napapkTe
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JIETKOT0 aKTUBHOCTh aMHMHOTpaHc(epa3 B KpPOBU HE YBEIUYUBAETCS, YTO JAE€T BO3MOKHOCTD
g depeHIaIbHON TMarHOCTUKY 3a00JI€BaHui cepaLa.

Oco0Oyt0 BaXHOCTh HMMEET BO3MOXHOCTh JU(PIEpeHITNATBPHON JUAarHOCTHUKUA  TSHKECTH
3a00JIeBaHUI TIEYCHH U Cep/Ila, a TAKXKE aHATN3 JUHAMHUKYU TeUEHUs 3a00IeBaHUS.

3. KarabGonu3m aMHHOKHCIOT HAYMHAETCS C pEeakUUU Je3aMUHUPOBAHUS - YIAJICHUA O-
aMHHOTPYIIIBI, KOTOpasi BBIIENAETCS B BUAE aMMHaka M oOpa3oBaHusi 0€3a30THUCTOrO ocraTtka (o-
KeTOKUCHO0Th). Ilpu ne3aMuHUpOBaHMK B OTIMYME OT TpPAHCAMHUHHPOBAHHS OO0IIee KOJIMYECTBO
AMUHOKHCIIOT YMEHbIIIAETCS.

[Iponykt ne3aMMHHMpPOBAHUSA AaMMHAK - TOKCUYHOE COEJUHEHHE, B KIETKAX IOJBEPraercs
00e3BpeKUBAHUIO.

be3azoTucThlit ocTaTOK MpeACcTaBiIseT COO0H 0-KETOKUCIOTY, KOTOpast BKIIOYACTCS:

* B peakiuu okucienus a0 CO, u H,0O;

* B pEaKIMU TPAHCAMUHUPOBAHMS JJI1 CHHTE3a 3aMEHUMbBIX aMUHOKHUCIIOT;

* B aHAIUIEPOTUYECKUE PEAKINH IJis BOocmoiHeHus: yobun merabonutos OIIK wunu s cuHTe3a
JIPYTUX COCTUHEHUM;

* B [UVIIOKOHEOT'€HE3;

* B KETOTEHE3.

Jle3aMMHUPOBAHUIO TTOJIBEPraloTCsS BCE AMHUHOKHUCIOTHI KPOME JIM3UHA U MIPOJIMHA.

Cy1ecTByeT HECKOIBKO TUIIOB PEAKIUI 1€3aMUHUPOBAHHUS:

* OKHCIIUTEIBHOE - XapaKTEepPHO TOIBKO A [ 1y;

* HEOKHUCIIHUTEIbHOE - XapakTepHo 1 Cep, Tpe u I'uc;

* HENpsAMOE - JIs1 OCTAIBHBIX aMUHOKHUCIIOT.

[IpsiMOMYy OKHCIUTEIEHOMY JI€3aMUHUPOBAHUIO [10IBEPIraeTCs
TOJBKO TiyTamaT. OKUCIUTENbHOE J€3aMUHUPOBAHUE [IJIyTaMara MPOUCXOAMWT IMOJ JI€HCTBHEM
dbepMeHTa TIyTaMaTAeruporeHassl, KohpepMeHToM KoToporo sBisiercsi NAD+. Peakiuss  uger B
MUTOXOHJIDHSIX MHOTMX TKaHeW, HauOojiee aKTUBHO - B IEYEHH. B peakiuio HEOKHCIUTEIbHOTO
JI€3aMUHUPOBAHUS BCTYNAIOT:

* CEpUH U TPEOHHUH - C OTILIEIIJICHUEM BOJBI;

* THCTHUJIUH - BHYTPUMOJICKYJISIPHBIM CIIOCOOOM.

BOonpIIMHCTBO aMUHOKHCIIOT MOJABEPraeTcsl B KJIETKE HEMPSAMOMY J1€3aMUHHPOBAHUIO, KOTOPOE
BKJIIOYAET JIBE CTA/IUU:

A. TpaHcaMMHUPOBAHUE C O-KETOTJTyTapaToM u oOpa3oBanue [ 1y B IIMTO30J1€ KIETKH;

b. OxucnurenbHoe qe3aMUHUPOBaHUE [ 71y B MUTOXOHIPUSIX.

[leHTpanbHyO pOib B HEMPSAMOM JA€3aMUHUPOBAHNN UTPAIOT TIIyTamaT U O-KETOrIyTapar.

Jpyroii TUN J€3aMUHUPOBAHUS aMUHOKHCIIOT - HEMPSIMOE HEOKHUCIUTEIBHOE - MPOUCXOJUT C
yuactueM mukia HNM®-AM® wu xapakTepeH Uil MBIIIEYHOM TKaHM M MO3ra, B KOTOPBIX
IyTaMaTIeruporeHa3a MajJoaKTUBHA:

AMHHOEHCI0TA a-KI")/_A Acn UMD >/ NH
o-KeTokncoTa X [ay DKA X AMO®
Manar«—®@ymapar

AMUHOTpyIIia aMMHOKHCIOT C IIOMOIIbIO JBYX IIOCJIEI0BATENIbHBIX PEAKIMM TpaHCAMUHUPOBAHUS
nepeHocutrcsi Ha MM® ¢ obOpazoBanmem AM®D, KOTOPBIA THUIPOJUTHUYECKU JI€3AMHUHUPYETCS C
BBIACJICHUEM aMMHakKa.

Tabmuma . Peakiun nezaMUHUPOBAHMS] aMUHOKHUCIIOT
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Buabl ApaHHO- | DepMeHTBI, Pesmin
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A, TpancamMu- | Boae— AMHHOTPAHC - R OOH Ill (FOOH
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Karabonn3m aMHHOKHUCIIOT U, COOTBETCTBEHHO, PEAKLIUU JI€3aMUHUPOBAHNUS YCKOPAIOTCS TIPU:

* TOJIO/IaHUM B pe3yJIbTaTe YCKOPEHHs paciaja OSIKOB TKaHEeH;

* TOCTYIUICHUU C MUIIEH OOJBIINX KOJHMUECTB OelKa;

* caxapHOM [ualbeTe W JPYruX UIMTENBHO TMPOTEKAIONINX TSDKEIBIX 3a00JICBaHUAX, TaKKe
COITPOBOKIAIOIINXCS PACIIAZOM TKAHEBBIX OEIKOB

OCHOBHBIM HCTOYHHKOM aMMHaKa SIBIISICTCS KaTaOOJM3M aMHUHOKHCIIOT B TKaHsAx. HeOombrras
YacTh aMMHaka oOpa3yeTcs B KIETKax IpU pacmlaje a30TCOACPKALIMX COCAMHEHUH (OMOTeHHBIX
AMHHOB, HYKJICOTHJIOB U JIp.), @ TAK)KE NPU THUCHUU OCIKOB B KHIIICUYHUKE B PE3yJIbTaTe JACSITCIBHOCTH
MHUKPO(IOPHI, OTKyJa OH YaCTUYHO BCACHIBACTCSA W TOCTYMAeT B BOPOTHYIO BeHY. KoHieHTparus
aMMHaKa B KPOBH BOPOTHOW BEHBI CYIIIECTBEHHO BBIIIE, YeM B 00IIIEM KPOBOTOKE.

Karabonm3m aMHHOKHCIOT U 00pa3oBaHHE aMMHaKa MPOMCXOJUT BO BCEX TKAHSIX OpraHU3Ma.
OpHaKoO KOHIIEHTpALUsl aMMHaKa B KPOBH OYEHb Maja, TaK KaK OH OBICTPO CBSA3BIBACTCA B KIIETKAX C
o0pa3oBaHMEM HETOKCHYHBIX MpoAyKToB. ComepkaHHe aMMHaka B KpPOBH B HOpPME COCTaBJISICT
Bcero 0,4-0,7 mr/n (25-40 MkMoJIb/1).

W3 oprannzMa aMMuaKk BBIBOIAMTCS IOYKAMH B BUZIC KOHEUHBIX MPOYKTOB a30TUCTOTO OOMEHa!

* MOYEBHHBI - CHHTE3UPYETCS B IICUCHH;

* aMMOHHMHBIX COJIEH - 00pa3yloTCs B MOYKAX.

BMOreHHbIE AMEHE AMHHOKHCTOTE Hywxneormasr

\/
// o g

Mogenmra ImyTaMeH Amarmam Inytamar  AMMOHHIHEIE COTH
{(~25 r/eyr) (~0,3r/cyT)
M e, Mo3r M,
[ Meuenn ] [n S TKB.‘HII] [ s Maoar Mouen
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Puc.. icTounukn aMMHaka v IyTH €ro MpeBpalieHus B pa3HbIX TKaHIX

2. B pa3HBIX TKaHSX CYIIECTBYET HECKOJIBKO CIIOCOOOB CBSI3bIBAHUS U BHIBEICHUS aMMHUAKA.

OcHoBHOHM peakiyeil 00€3BpeKMBaHWS aMMHaKka IIOYTH BO BCEX TKaHSX SABIISETCS CUHTE3
[JIyTaMUHA MO/ IEUCTBUEM TITyTaMUHCUHTETA3bI:

I'. IF¥TAMHHCHHTETATA

Cayramar + NEH, + AT » Imyrasun + ALD + [,PO,

['myramMuHcuHTeTa3a 00J1aJjaeT BEICOKMM CPOACTBOM K aMMMAaKy M Oiaronapsi 3TOM peakiuu B KPOBH U
TKaHAX MMOJJEPKUBACTCS HU3Kas KOHLeHTpauus NHj.

['myramMmuH MOKHO — CUMTaTh TPAHCIIOPTHOW  (opmMoOi aMMmaka, OH SIBIISAETCS HEUTpaTbHOU
AMHHOKHCIIOTOM M CIIOCOOEH JIETKO NPOHUKATh 4Yepe3 KIETOYHble MeMOpaHbl IyTeM OOJerdeHHOM
nuddy3uu (B OTIIMUKE OT TUIyTaMara, TPeOyroIero MEeXaHM3MOB aKTHBHOTO TpaHCIOpTa). [ myramuH
MOCTYTAeT B KPOBb U3 MHOTHUX OPTaHOB, B HAUOOBIIIEM KOJTUYECTBE - U3 MBI U MO3Ta.

3. 13 TkaHe#l riayTaMuH TPAHCHOPTUPYETCS B MOYKH M KUIIECYHUK. B KileTKax KUIIEYHUKA MOJ
neiicTBueM (epMeHTa TITyTaMHUHA3BIIPOUCXOIUT OTIIEIUIEHHe aMuAHOM rpynmel B Buzae NHsa
oOpasoBaBmwmiics riyramar ¢ moMmonisio AJIT mpeBpaiaercs B alaHUH.

[ayraMuHaza
Cayramun + H,O + Imyramar + NH,

AIT
Layramar + LlupysaT + - Ketorayrapar + AjaHuH

Taxkum
o0pa3oM, B DHTEPOIMTAX aMHUIHAs TPYIIa TIyTaMHHA MPEBpallaeTcs B aMMHaK, a aMHHOTpyIIa
IJIyTaMUHA - BKJIIOYAETCS B COCTAB aJlaHUHA.
4. B moykax riiyTaMHH Tak)Ke TIOJIBEPTaeTcs ICUCTBHIO ()epMEHTA TTTyTaMUHA3HI U
pacHieruisieTcsl Ha TayTamaT, KOTOpbIH peadcopOupyeTcss U BO3BpAIACTCS B KJICTKA TKaHEU, U
aMMHaK.

THsamu KpoBe [ Iememe
e A ™ "4 I ™
o TR PR T TTTET TR S

AMBES - c- K1 A A Aia - KT @
EHC.IOTI

: . 0,
Kcro- Ierpymar Hupynar 1w

Loy

KHLIIOTLT K
imoxoarn sf— Ioko e s—= | Jisokoan
AN D J
. HMP l‘:-}'h—- 1in
- =\ CpAHTHHORLIE

Mlocr, MLLmne W ApyYIHe TR ‘/—. e

AN - - K1 @

KHC.TOTLE

- = Lam (H{T] Lan ‘<

CTO- Iy
'\‘_KM{:IU'I."J:[ |_J': ) Ly
& - B ™ i S
O
T AMEno - Kl Act
',/fl:: KHC/ TR
@ Tiv—t e Tiw )
Kero- v YK
EMUTOTEL

\ Wlouesmea o WlomeemEa oy

Mo

Ao e Ylouennma
COLIH

Puc. Ilytun oOMeHa a30Ta aMHHOKHCIIOT ¥ aMMHUaKa:

A - BpIBEZICHHE a30Ta U3 MBI U KUIIEYHUKA B COCTABE aJlaHWHA U IJIyTaMuHa; b - BbIBeIeHHE
a30Ta U3 MO3ra W MBIIII B BUJE INIyTaMUHA; B - 3KkcKkpenys aMMHaka M3 MOYEK B BUIE aMMOHUKHBIX
cosieit; I - BKITFOUeHME a30Ta aMUHOKUCIIOT B MOYEBHUHY B MIEYEHU

['myramuHa3a mo4yek akTUBHPYETCS MPH alia03€; 00pa30BaBUINIICS aMMHaK MCIOJIb3YyeTCs AJis
HEUTpanu3aluy KUCIbIX MPOAYKTOB M 0OOpa3oBaHUs aMMOHHMMHBIX conieil [B ocHoBHOM, NH4CI,
(NH4)2SO4], KOoTOpBIE SKCKPETHUPYIOTCS C MOYOU. IKCKPEIHUS COJICH aMMOHHUS B HOpMeE cocTaBisieT -0,5
T/CyT, IpY aII03€ BLIBEJICHWE aMMOHUUHBIX COJEH MOXeT yBenuduthes 10 10 r/cyT. DTOT myTh
BBIBEJICHUS aMMHAKA!
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* TIOJ/IEP’KUBACT KMCIOTHO-IIEI0YHOM OalaHC B HOpME;
* 3aluUIaeT OpraHu3M OT MoTepu ¢ Mouoi noHoB Nat+ u K+, koTopble Taxke MOTYT
UCIIOJIb30BaThCs JUIsl BEIBEIEHUS U30bITKA aHMOHOB.

HH
|

® Fnyramar
[ ryraManasa JerHaporeHaza
- » [ayramar % a-Kerormytapar —

Ciayravms — \L
b

Asmoms {C1 S(}i-}

NH A AvMoHHFHERE colH

BEcEpenms

PI/IC. HCHOHEBOB&HI/IG FHYTaMI/IHa B IIOYKax IJIsd no;mepxcaﬂml KHUCJIOTHO-ULICJIOYHOT' O 6ancha

5. B Mo3re u HEKOTOpBIX JAPYTrUX OpraHax Uil OOE3BpEKWBAHMUS aMMHaKa HCIIOIb3YEeTCs
peaKumI BOCCTAHOBHUTCIIBHOT'O aMI/IHI/IpOBaHI/I}I (x-KeTornyTapaTa 1ona I[GﬁCTBI/IGM
IyTaMaTJIeruApOTeHa3bl, KOTOpas  KaTalu3UpyeT  PEeakluio, OOpaTHyl  OKHCIUTEIbHOMY
I[GBaMI/IHI/IpOBaHI/IIO I‘JIYTaMaTa. OI[HaKO 3TOT nyTb B TKAaHAX I/ICHOHBBYGTC}I cna6o. XOTH, €CJIn
YYHUTHIBATh BO3MOKHOCTh TIOCIEAYIOMIETO OOpa3oBaHHsl TIIyTaMWHA, OH SIBIISICTCS BBITOJHBIM IS
KJIIETOK, TaK KaK CIIOCOOCTBYeT 00€3BPEIKUBAHUIO cpa3y IBYX Mosiekyn NHj:

NAD' @ NADH AT® @ AllD
- Ketorayrapar \\-ll\"’/ . Tnyramar \1\‘—/ [ AyTaMHH

MKyramarnersaporeHasa [nyrasrHCHHTETANA

6. V3 mpIm,
KJIETOK KHIIEYHUKA M HEKOTOPhIX JPYruX TKaHeW M30bITOK a30Ta BBIBOAUTCA B KpOBb B
Buze ananuHa (cM. puc. 9.8, A, I'). OOpa3oBanue ajaHMHA B 3TUX OpraHax MOKHO IPEICTaBUThH
CIEAYIOLIEH CXEMOM:

Pasnsie aMHAOKHCTOTH a-Ketormyrapar \nanm — KpoBb

Pa3HEIe KETORWCTOTET Imyramar Xl'lup:-,ﬂ;zrr

X

[miokoza AMHMHOKHCIOTEI

AMUHOTPYIIIBI Pa3HbIX aMUHOKHCIIOT B XOJ€ PEaKLUi TpaHCAMUHUPOBAHUS MEPEHOCATCS Ha MUPYBAT,
HMCTOYHUKOM KOTOPOTO CIYXaT TJI0KO3a M 0€3a30THUCThIe OCTAaTKU aMHUHOKUCIOT. OCOOEHHO MHOTO
JIaHUHA BBIIEISIIOT MBIIIIIBI B CUJTY MX OOJIBIION MAacChl, a TaKXkKe MOTOMY, YTO PabOTAaIOIINE MBIIILIbI
YacTh DJHEPrHMM IIOJY4aroT 3a CYET paclaja aMUHOKHUCIOT. AJJaHMH TIOCTyHNaeT B II€YEHb, TJe
MIOJIBEPraeTcsi HEMPSIMOMY JI€3aMUHUPOBaHMIO. BhienuBimiics aMmMuak 00€3BpeKUBAETCS B IpoLiecce
CHHTE€3a MOYEBHMHBI, a MHUPYBAT BKIO4aeTcss B DitokoHeoreHe3 wuian OIIK. ['mioko3a u3 mnedeHu
IOCTYNAeT B TKAaHU M B TpOLECCe TIIMKOJIM3a OKHCHseTcs A0 mupyBara. OOpa3oBaHMe allaHMHA B
MBIIIIAX, €ro TMepeHoc B TMeYeHb M [EpPeHOC TIJIOKO3bl B  0OpaTHOM  HamlpaBlIeHUU
COCTaBJISIOT TNIIOKO30aJJAHUHOBBIN ITUKII.

7. B mnedennm ammmak oOe3BpexuBaeTcsa myTeM cBs3biBaHus ¢ CO, u oOpasoBaHus
kapOamounndocdara. Peakiuio karamusupyer kapOamowmndocdarcunrterasa [,koropas ucmonszyer 2
Moiab AT®. @epMeHT JIOKaIM30BaH B MUTOXOHAPHUAX TenaTouuToB. [Ipoaykr peakuum -
kapOamounsdocdar- BKIIOYaeTCs 3aTeM B OpHUTHUHOBBIM 1uki KpeOca-I'enseneiira niast cuHTesa
MOYEBHHBI.
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4.13 OcHOBHBIE CUCTEMbI PeryJsiliui MeTa00JM3Ma U MEKKJIETOYHOH KOMMYHUKAUH

[Tpu MOATOTOBKM K 3aHATHIO HEOOXOMMO OOpaTUTh BHUMAaHKE Ha CIIEIYIONIEe MOMEHTHI

1. F'opMOHBI - OMOJIOTHYECKN aKTUBHBIE BEIIECTBA, OKA3bIBAIOIINE PETYISATOPHOE JEHCTBHE Ha
nporecckl oOMeHa BellecTBa M (YHKIMOHMPOBAaHUE OpraHoB M TKaHed. OHM BbIpabaTHIBAIOTCS B
SHIOKPUHHBIX JKeJI€3aX WM JKeJIe3aX BHYTPEHHEH CEKPELUH U NTOCTYNAI0T HEMOCPEACTBEHHO B KPOBb.

2. T'OpMOHBI UMEIOT PA3TUYHYIO XUMHUYECKYIO Tpupoay. OHU SBISAIOTCS MO0 MOJIUIENITHIAMH,
1100 MPOU3BOAHBIMUA HEKOTOPBIX AMUHOKHCIIOT, JIN0O0 7K€ UMEIOT CTEPOUHYIO IIPUPOY.

3. Henocratok mwin M30BITOK TOPMOHOB, CBA3aHHBINM C HapylleHHeM (YHKIMM TOW WM WHOU
XKeJe3, IPUBOAUT K 3a00seBaHUsAM. BeipaOoTka rOpMOHOB 3HJIOKPUHHBIMU K€JI€3aMH KOHPOIHUPYETCS
LIEHTPAJIbHOM HEPBHOU CUCTEMOM.

4. TupokcuH SABIAETCS BBICOKOAKTUBHBIM HONOCOACPXKAIUMM THPEOUJHBIM TOPMOHOM
IIATOBUIHOMU JKEJIE3EL.

4.14 Ctpoenue, 0MocuHTe3 U OMOJIOrHYECKOe AeliCTBHEe TOPMOHOB

ITpy NOArOTOBKH K 3aHATHIO HEOOXOJUMO OOpaTUTh BHUMAaHKE Ha CIEIYIOLIIE MOMEHTHI

1. B ocHOBE CTPYKTypbl THPEOUIHBIX TOPMOHOB JIEKUT TUPOHUHOBOE PO, KOTOPOE COCTOUT U3
JBYX KOHJEHCUPOBaHHbIX MoOJeKyl L-Tupos3uHa. Xumuueckas NpUpoja TOPMOHOB (DOIITHKYISPHOM
YacTH IIMTOBUJHOW JKEJEe3bl BBIICHEHA B JETANSAX CPaBHUTENIBHO NaBHO. BaxHeilias cTpykTypHas
XapaKTEpUCTHUKA TOPMOHAIbHO-AKTUBHBIX NIPOU3BOIHBIX TUPOHMHA — HAJIMUYUE B UX MOJEKyae 3 unu 4
atomoB i#oma. TakoBwl TpunoaTuponun (3,5,3 -tpuitontuponus, T;3) u TtHpokcun (3,5,3°,5°-
teTpailonTuponuH, T4) — TOPMOHBI (HOJUTMKYISAPHBIX KJIETOK LIUTOBUIHOM jKeJe3bl MO3BOHOYHBIX,
OCYILECTBIISIOLINE PETYIIALMIO SHEProoOMeHa, CHHTe3a Oelka U pa3BUTHsI OpraHU3Ma.

2. Tlo XMMHUYECKOH CTPYKTYpE TUPEOUIHBIE TOPMOHBI OTHOCATCS K MPOU3BOIHBIM aMHUHOKHCIIOT,
a UMeHHO TupoHHuHA. Ilo PusnueckoMy AEHCTBUIO SBIIAIOTCA TOPMOHAMH — UCIIOIHUTENISAMH, JEUCTBYs
HETOCPEACTBEHHO HAa OOMEHHBIE MPOLIECCHI B KIETKAX M TKAHAX — MUIICHSX.

Cunraercsa yCTaHOBIEHHBIM, YTO BCE HOACOAEPKAIINE TOPMOHBI, OTIIMYAOIIUECS APYT OT Apyra
coJiepsKaHuEM Hoja, ABISAIOTCSA MPOU3BOAHBIMU L-THPOHMHA, KOTOPBIM CUHTE3UPYETCSI B OpPraHU3MeE U3
aMUHOKHUCIIOTHI L-THpo3una.

3. B Hacrosmiee BpeMs emie TMOJMHOCTbIO HE M3y4YeHBl ()EPMEHTHBIE CHCTEMBI,
KaTaJIM3UPYIOUIME TPOMEXYTOUHBIE CTaJMM CHHTE3a OSTHUX TOPMOHOB, M Ipupoja (epMeHTa,
Y4YacTBYIOUIETO B MPEBPALICHUH HOIUAOB B CBOOOMHBIA HOM, HEOOXOMUMBIN ans HomupoBanus 115
OCTaTKOB TUPO3UHA B MOJIEKYJIE TUPEOTTI00YIMHA.

4.15 ®yukuun kpoBu. beakn miazmbl KpoBu. CHHTE3 reMa U ero peryJasiius.

ITpu MOATOTOBKM K 3aHATHIO HEOOXOMMO OOpaTHTh BHUMAaHUE Ha CIIEIYIONIEe MOMEHTHI

1. KpoBb yOOHHBIX >KMBOTHBIX HIMPOKO HCIIOJB3YIOT KaK IEHHOE ChIphE ISl MPOU3BOJCTBA
MUIIEBOH, JICYEOHOH M TEXHIUYECKON MPOTYKIIUH.

2. Paznenenue Oenmka CHIBOPOTKH KPOBH Ha (PpaKIMd OCHOBAHO HA PA3IMYHON TMOJABUKHOCTH
OCTKOBBIX MOJIEKYJl B DJJIEKTPUYECKOM TIOJe, 3aBUCSIIEH OT XapakTepa, BEJIWYHHBI 3apsia,
MOJIEKYJIIPHOM MACCBL

3. HapyuieHMe NpPOIEHTHOTO COOTHOIIEHUS ONKOBBIX (pakuuid — AUCIPOTEHHEMUH —
BCTPEUAIOTCS NPU OCTPHIX U XPOHHUYECKUX 3a00JIEBAHUAX PA3IUYHOW MTPUPOJIBI, CHUKEHHE IOJU
aIb0OyMUHA MOXET OBITh CBA3aHHO KaK ¢ HapyIICHUEM OETOKCUHTETHYECKON (ppakiuy MeueHH, TaK U ¢
YBEJIMYEHUEM CUHTE3a O€JIKOB, OTHOCAUINXCS K INIOOYIMHAM.

4.16 buoxuMusi MbIIIIEYHOH TKAHU

[Tpyu MOATOTOBKH K 3aHATUIO HEOOXOMMO 0OpaTUTh BHUMAHUE HA CIEAYIOIINE MOMEHTHI

1. MpItiedHas TKaHb SBIISIETCS MPE00IIaaroiell COCTaBHON 4acThiO Msca.

2. BcnencTBre BBICOKOTO COIEPIKAHUS BIIATH U OEITKOB MSICO SIBIISIETCS OIaronpusiTHON cpemoi
JUJISL Pa3BUTHUSI MUKPOOPTAaHU3MOB, BBI3BIBAIOIIMX €M0 THUJIOCTHYIO TTOPYY.

3. Pa3BuTHE MUKPOOMOIOTHYECKUX MPOIIECCOB, BIHSIONIMX HA COCTOSIHUE OEIIKOB, ONpEIeTseT B
MIEPBYIO OUYepeab CTEIEeHb CBeXecTH Msica. [1og Bo3aeiicTBUeM THUIIOCTHONH MUKPOQIOPHI MPOUCXOIUT
ruaponu3 OenKoB C OOpa3oBaHHWEM IOJHIECNTUIOB M CBOOOJHBIX aMHUHOKHCIOT, JalibHEHIme
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IpeBpalleHus] aMUHOKHCIOT COMPOBOXKIAIOTCS 00pa3oBaHHWEM aMMHMaka, OKCHAA YIJepona,
CCPOBOAOPOJA U PA3JIMYHBIX OPTaHUYCCKUX BCHICCTB, B COOTBCTCTBUU C HpHBGI[GHHOﬁ HUKE CXEMOM.

4. JIabopaTopHOE HCCIIEOBaHHE MsCAa HA CBEXKECTh BKIIOUYACT: OMNpecsieHHe BeauduHbl pH,
6GH3H,Z[I/IHOByIO Hp06y Ha HAJIMYUC IICPOKCUAA3BI OITPCACIICHUEC KOJINUCCTBA aMUHO-aMMHAYHOI'0 a30Ta,
Y PEaKkIuy Ha aMMHAaK, CEPOBOAOPO.I U MPoOy € cyiabhaToM Meu.
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