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Tema: Brenenue B Ouoxumuto. Ctpoenue u QyHKIIUN OSTKOB.

Less: pa3psicHUTH OyAyHIMM BpadaM poJib OMOJIOTMYECKON XUMHHU JUIsl AUArHOCTHKH M JICYCHUS
3a00JIeBaHNH, O3HAKOMUTH C. XMMUYECKUM COCTAaBOM M MOJIEKYJISIPHBIMH TIPOLIECCAMH OpraHU3Ma.
OOBACHUTD OCOOCHHOCTH CTPYKTYPHOM  opraHM3anuu OenkoB, c(popMHpOBaTH y CTYICHTOB
MPEACTABICHUE O - Pa3HOOOPA3HBIX OUOJIOTHYCCKUX - (DYHKITUSAX ~OCIKOB; OOBSICHHUTH CTPOCHUE,
CBOWCTBa U OMOIOTHYECKHE (DYHKIIMUA IPOCTHIX U CIOKHBIX OCITKOB.

Te3uce! Jjeknuu:

buoxumus -— 53TO Hayka, H3ydarollas XHMHYECKHI COCTaB MHUBBIX OpPraHU3MOB, @ TaKXke
MEXaHU3Mbl M . 3aKOHOMEPHOCTH TPOTEKaHUsI OMOXMMHYECKUX ~IponeccoB.  OHa . COeAUHSIET
JOCTH)KCHUS . XUMUHM, OHOJOTMW ~ M MEIUIMHBI, PACKpBIBas - (yHIAMEHTAIbHbIE ~OCHOBBI
KU3ZHENEITENbHOCTH. VIMEHHO HA MOJEKYJISIPHOM YPOBHE CTAHOBHTCS BO3MOXKHBIM NOHSTB, KaK
KJICTKH 110JIy4alOT SHEPTHIO, KaK OHHM HCHOJB3YIOT HHUTaTENIbHBIC  BEIIeCcTBa, KaKMM 00pa3zoM
o0ecneunBaeTcsl HACJIeICTBEHHOCTD U 3alllTa OpraHnu3Ma OoT HeOJIaronpHusITHBIX (PaKTOPOB.

benku, 3aHUMAalOT IIEHTpaJIBPHOE MECTO B OMOXMMHH, TaK KaK OHH SBJISIOTCS OCHOBHBIMH
HOocHTENsIMU (DYHKIMN KJIETKU. ‘Bce mporecchl, TPOTEKAOIUe B JKUBBIX CUCTEMAX, TMPSMO. MU
KOCBEHHO CBsI3aHbI c Oenkamu. [lo ‘cBoei Macce OHHM cocTaBisaOT 0 50 % cyxoro BeliecTBa
KIETKM, a 10 Pa3HOOOpas3Hio -~ BBINOIHIEMbIX (DYHKIUMN - 3HAYUTEIHHO MPEBOCXOIAT JIPYTHE
OMOMOJIEKYITHI.

Ctpoenue 0eJIKOB
benku mpencTaBistoT o000 MOTMMEPHI, TOCTPOCHHBIC U3 MOHOMEPOB — aMHHOKHCJIOT. B cocras
O0enkoB BxoauT 20 CTaHAAPTHBIX aAMUHOKHCIOT, - COCIMHEHHBIX ~MEXAY CO0O0H MEeNTHIHBIMU
cBs3siMU. ~OCOOCHHOCTH OE€IKOB B- TOM, “UTO OHU OOJAAlOT HEPAPXUUYECKON  CTPYKTYPHOM
OpraHu3aLuen.

1. IlepBuYHAas CTPYKTYpa — OTO IOCIEAOBATEIEHOCTh aAMUHOKUCIOT B IICMH, KOTOpas
3a1aéT yHUKAJIbHbBIE CBOMCTBA OCiIKa.

2. BropuuHas cTpyKTypa (QopMUpPYETCs 3a CU€T BOAOPOIHBIX |CBA3EH MEXIY TpYyIIIaMH
MENTHIHOTO OCTOBA, 00pa3ysl O.-CIUPaIH WIH [3-CIOU.

3. Tpernunasi  CTPYKTYpa ~OTpaXaeT  MPOCTPAHCTBEHHOE - PACIONOXKEHHE  BCEH
ITOJTMTICHTHIHON TIENU U CTAaOMIIM3UPYETCSs HMOHHBIMU, TUIPOPOOHBIMU, TUCYIHGHUTHBIMU
CBSI3IMHU.

4. YerBepTHUYHAsl CTPYKTypa TPUCYTCTBYET Y/ OCIKOB, COCTOSIIMX W3, HECKONbKHX
CyObeIMHHULL, KaK, HalIpUMeEp, y TeMOrI00MHa.

Takum 06pa3om, cTpoeHue OenKa — 3TO HE MPOCTO IENoYka aMUHOKHUCIIOT, @ CII0XKHAs TpEXMepHast
CUCTEMa, TJIe KaKaast CTPYKTypa obecreunBacT crerudpuieckre GyHKIUH.

DOyHKHUHn 0eJIKOB
benku BBIIOTHIOT MHOXKECTBO (DYHKUUH, SBJSAACH YHHUBEPCAIbHBIMU OMOMOJIEKYJIaMU:

o KaraimuTuyeckas: QepMeHTbl — 3TO OelkH, YCKOpsIollne XMMHYECKHE PpEaKlu# B
MUJUTHOHBI pas:
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e CTpykKTypHasi: KOJUIareH, KepaTHH, 31acTUH (OPMHUPYIOT KapKac KJIETOK U TKaHeH.

o TpancnopTHasi: TeMOIJIOOUH MEPEHOCHT KUCIOPOL, TpaHCheppuH — KeJe30, allbOyMHHBI
—'pa3JIMy4Hble METa0OIUTHI.

e - PeryasitTopHasi: MHOTHE TOPMOHBI (HaIIpuMep, HHCYJIUH) UMEIOT OETKOBYIO HPUPOAY.

e 3ammMTHasi: HMMMYHOIJIOOYJIMHBI OOECIEeYMBaIOT ~ HUMMYHUTET, OeiaKh CBEPTHIBAHUS
HpPEIOTBPALLAIOT KPOBOIIOTEPH.

e Pe3zepBHasi: B Cilydae  HEJOCTaTKa  [IMTATENbHBIX BEIIECTB - OCNKH. MOTYT  CIYKUTb
HUCTOYHUKOM PHEPTHH.

benku YHUBCPCAJIBbHBI. OAHA W Ta K€ MOJICKYJIa MOXKCT COYCTATh HCCKOJBKO (byHKHHﬁ, qTO0 OCIacT
HX KIIKOYEBBIMH YYACTHUKAMHM BCEX MPOLECCOB JKUZHEACATCIIBHOCTH.

3akJiroueHue

Wzyuenne crpoeHus u GyHKIHA OCIKOB SBISETCS OTIPABHOM TOYKOW B OMOXUMUH. VIMEHHO Oelku
3afarf0T HaIpaBieHHE METa0OIMYECKUM TpoIeccaM, PEryJUupyIOT X CKOPOCTh U O0CCIICUHBAIOT
CTPYKTYPHYIO, OpraHu3anuio kieTku. [lornManue ux 0cOOCHHOCTEH MTO3BONSIET TITY0Ke PaCKPhITh
MeXaHU3Mbl ()YHKIIMOHHPOBAHUS OpTaHWU3Ma H OOBSICHATH NPHPOIY MHOIMX 3a00JeBaHUM,
CBSI3aHHBIX C HApyLICHUEM OETKOBOI0 OOMeHa.

4. UnnwcTpaTUBHBIR MaTepua:

ITpeseHTarus B cpeie pOwWer point.

5. Jiuteparypa:

6. KoHTpoJ/IbHBIE BONPOCHI:

Uto u3ydaeT mnpeaMeTr OWOJOTHUECKOM XUMUHN?
HazoBute 3amaum guCHMILIMHEL “‘buoxumus’™.
KakoBbl ypOBHH CTPYKTYpPHOU OpTraHU3aIH OEITKOB?
Kakue ¢yHkuny BBIIOIHSIOT OETIKU?

Ha kakue wiaccel. kiaccupuIUpyrOTCcs Oenmku?
[lepeuncnnre TPOCTHIC - OETKU.

Kakue O€nku OTHOCATCS K CIOKHBIM Oeikam?

No ok wNE

No2
1. Tema: Ctpoenue GepMeHTOB 1 UX OnonoTHUYecKre QyHKITUH.
2. Heab: OOBSICHUTH CBOWCTBA, CTPOCHHUE, MEXAHU3MBI ICUCTBUS, CHCITUDUIHOCTH (PEPMEHTOB 1
poib KoakTopoB. OOBACHUTH KMHETHKY, KIacCUPUKAINIO PepMEHTOB, JlaTh mpeacTaBieHue o
SH3MMOIIATOIOT U, IH3UMOAUATHOCTUKE W SH3UMOTEPAIINH.
3. Te3ucsl Jexkuuu. OepMeHTH — OHOIIOTHYECKUE KaTaIU3aTOPbI OEJIKOBOM TpupoAbl. DepMeHT
MOHIKAET SHEPTUI0- AKTHUBAIMU T.€. CHHXKAeT BBICOTY Oaphepa, B pe3yibTaTe BO3pacTaeT 0Jis
PEaKIMOHHOCTIOCOOHBIX ‘MOJIEKYJI, a 3HAUUT, YBEJIWUUBACTCS M CKOPOCTH peakiuu. Yem Oosblie
CHIDKAETCS DHEpPrus aKTUBAlUU TeM >S(PQexTuBHee HEeHCTBYET KaTalu3arop H.- TeM OOJblle
YCKOPAETCS PEAKLMS.

B “akTMBHOM IIEHTpE  pa3IMYalOT KOHTAKTHBIM ~y4acTOK, CBSA3BIBAIOMIMN _CyOcTpar, u
KAaTaJIMTUYECKNAN YYacCTOK, TJAe HPOUCXOMUT IpeBpaleHHe CyOcTpara IOCie €ro CBS3bIBAHUS.
AKTHUBHBII HEeHTp (hepMeHTa 00pa3yroT 12-16 aMHUHOKHUCIOTHBIX OCTATKOB MOJHUIICTITUAHON ITEITH.
AMUHOKHCTIOTEl (DOPMUPYIOIINE aKTUBHBIA IICHTP, HAXOIATCS B Pa3HBIX MECTaX MOJUMCIITHIHOM
nernd. [lpu  MPOCTPaHCTBEHHOW YyKIaAKE OHU COMMIKAIOTCS U < 00pa3yloT aKTHBHBIM IIEHTD.
OcrtanbHble aMHHOKUCIOTHBIC OCTaTKU ~ MOJMUMCNTUAHOM 1lenu QepMeHTa o00ecrneunBaoT
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HPAaBUJIHHYIO TTPOCTPAHCTBEHHYIO KOH(MUTYPAIIUIO aKTHBHOTO IIEHTPA ¥ BIUSIOT HA PEAKIHOHHYIO
CIOCOOHOCTH €ro TPYII.

Y mpocThix (epMEHTOB poJib (DYHKIIMOHAIBHBIX TPYIIL. KOHTAKTHOTO ‘M KaTaTUTHYECKOTO
YYaCTKOB aKTHBHOTO IICHTPA BBHIMOIHSIOT TOJLKO OOKOBBIC PAAMKANBl aMUHOKHUCIOT. Y. CIIOXKHbBIX
(epMEHTOB TIaBHYIO POJIb B ITHX MPOLECCAX BBHITOIHIIOT KO(DAKTOPHI.

WcxomuapiMu BemecTBaMu Jjisi 00pa3oBaHus KOGEPMEHTOB SBISIFOTCS,. BUTAMHHBI, O3TOMY
HEJIOCTaTOYHOE TMOCTYIUICHUE MX C THINCH Cpa3y CKa3bIBacTCs Ha CHHTE3€ THX KO()epMEeHTOB, a
KaK CIIeJICTBHE HApyIIaeTcs ¥ (DYHKUMS COOTBETCTBYIOIIMX CIIOXKHBIX (DEPMEHTOB.

B monexkynapHoM MexaHu3Me IeUCTBUS (PEPMEHTOB MOKHO OTMETHTH cieaytomee: dhdexT
OpPHEHTAaUH pPearcHToB (cOmmxeHus), >pdext aedopmanmuu cydcrpara (HanpsHKeHWs, WU3ruoa,
HATSDKEHMS ), KUCIIOTHO-OCHOBHOMW KaTalln3, KOBAJICHTHBIW KaTalln3.

D¢ dekT opreHTallnu peareHTOB OYeHb XapaKTEepHOE CBOMCTBO ()EPMEHTOB, MO3BOJISIOIIEE
YCKOpPUTH TMpeBpariecHue (MOBBICHUTh PEAaKUHOHHYIO CIIOCOOHOCTh CyOCTpPaTOB) B. THICSAYH WIIH
JEeCSITKM  ThICSY pa3. KoOHTakTHBICE YYaCTKW &~ aKTUBHOTO IEHTpa (EepMeHTa  crenupuiecKu
CBSI3BIBAIOT CyOCTpaThl' U 00ECHEYMBAIOT WX B3aUMHYIO OPMEHTAIMIO M CONMKEHHE TaK, YTOObI 3TO
OBLIO, BBITOTHO JIJISL ICWCTBUS KATAAUTHUECKUX TPYIIT.

Crepeoxumuieckass cyocTpaTHas crnenupuaHOCTh-PEPMEHT KaTAIU3UPYET MPEBpaIeHUe
TOJIBKO OJIHOTO M3 BO3MOKHBIX CTEPEOM30MEPOB cyOcTpara.

AOcomoTHast cyocTpatHas cieluuIHOCTh — EPMEHT KaTadHu3upyeT IPEBPAIICHHE TOIBKO
OJIHOTO cyOcTpata.

AOCoJIOTHAS - TPYMINOBast - CyOCTpaTHast CHeluPUIHOCTE — (GEPMEHT KaTaTH3upyeT
MIPEeBpAIIEHHE CXOTHOW IPYIIBI CyOCTPATOB.
OtHoOcuTenbHasT TPYINIOBast CyOcTpaTHas  CHEHU(DUIHOCTh = (QEepPMEHT CrenuruaecKu

JCHCTBYET HA IPYIIY CBSI3U ONPENEICHHON TPYIITBI CYOCTPATOB.

OtHOocuTenbHas cyOcTpaTHas  CIEUPUIHOCTh — (EPMEHT KaTaIu3UpyeT MpeBpalieHUE
CyOCTpaToB, MPUHAMICIKAIIUX K PA3HBIM TPYIIIaM XUMUYECKUX coequHeHui. Hampumep, dhepment
nuToxpom Psso yaactByet (okoso 7000 HauMeHOBaHHUI ).

Kunetuka neiicTBus (GEepMEHTOB — 9TO pasaen (HEepMEHTONOTHH, U3YHAIOIIUNA 3aBHCMOCTE
CKOPOCTH . pEaKIud, KaTaJu3upyemMor ¢GepMeHTaMH, OT  XUMHYECKOW TIPUPOJABl M - YCIOBUU
B3aUMOJIEHCTBHUS  cyOcTpata ¢ (epmentom, @ Takke 0T (akropoB ~cpeasl. CKOpocTh
(epMEHTAaTUBHON pEaKIH  ONpEACHsAeTCs KOJIMYECTBOM BEHIECTBA, KOTOpOE HpeBpaljaercs B
enuHUIly . BpeMeHH. CKOpOCTh OJTHX pPEaKIUil 3aBUCHT OT  BIHUSHHUS BHEIIHUX YCJIOBUI
(remmepatypsl, pH cpenbl, BAUSHUA IPUPOAHBIX U Uy>KEPOIHBIX COCTUHEHUI).

Bce . depMeHTHI pa3feneHbl Ha MIECTh KIACCOB, KaXIbIH M3 KOTOPHIX HMMEET CTPOro
onpeneaCHHBIN “HoMep: 1) okcumopenykrtasbl; 2) TpaHchepassr, 3)ruaponassl; 4) nmasel; S)
n30Mepasbl; ) murasbl (CHHTETa3bl).

Ha3Banue Kiacca yka3sIBaeT Ha TUI XMMHUYECKOU PEAKIINU, KaTaTHU3upyeMon (hepMeHTaMHU.
CrnemoBaTenbHO, UMEETCS IIECTh OCHOBHBIX THIIOB (pepMEHTATUBHBIX peakiuit. Kimaccel nensrcs Ha
MOJIKJIaCChl, - a Te, B CBOIO OYepedb, Ha moanoakinacchl. [logknacc yrouHser neicteue (epmenTa,
TaK Kak yKa3blBaeT B OOIIMX YepTax Ha MPUPOAY XUMHUUYECKOW TpYIIbI CyOCTpara, aTaKyemoii
dbepmenTom. Iloamoaknace eme Gosee. KOHKPETUIUPYET AcHCTBUE PepMeHTa, YTOUHSIS MPUPOLY
aTaKyeMou CBsI3H CyOcTpara Wil MPUPOAyY akLEnTopa, KOTOPhIH y4acTBYET B PEAKIIHH.

Perynsnuss aKTUBHOCTU ~ (DEPMEHTOB. . MOXKET OCYIHIECTBIATHCS| MyTEM aKTHUBALUU
npodepMeHTOB, MOAN(DUKALINN, THTHOUPOBAHUS U AJIOCTEPHUCCKOM PETYIISAIIHIH.

[IpuMeHeHus ~ AOCTHKECHUN - DH3UMOJIOTUM B MEAMIMHE TEOPETHUYECKU Oe3rpaHuyHbl,
0COOEHHO B~ O0JIACTH 3SH3UMOIIATOJIOTHM, HUMEIOIIEH LeJIbI0 HCCIe0oBaHNEe (EPMEHTATUBHOU
aKTMBHOCTH B HOpPME W NIpH. MaTojoruu. MHOTHe Hacje/[CTBEHHbIE MOPOKHU OOMeHa SIBISIOTCS
pesynbratoM fedekTa ompeaeneHHOro - gpepmeHTa. - Tak,  PaJakTo3eMus — HACIEICTBEHHOE
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3a0oyieBaHrEe MPU KOTOPOM  HAOJO/IaeTCsl HEHOPMAalIbHO BBICOKAs KOHIIGHTpAIlUsl, TajlakTO3bl. B
KpPOBHU, Pa3BUBACTCA B PE3YJIbTaTe HACIEACTBEHHOTO JedeKTa CHHTe3a (epMeHTa — rek3o30 — 1-
docdar  — ypumuiarpancdepassl, - KaTATM3UPYIOMIETO -~ MPEBPAIICHUE TajlaKTO3bl B ' JIETKO
METa0OIU3UPYEMYIO TITIOKO3Y.

OH3MMOIMArHOCTHKA PA3BUBACTCS KaK MO MYTH MCIOJIb30BaHUS (EPMEHTOB B KaueCTBE
M30MpPATENBbHBIX PEAreHTOB JIi OTKPBITHS M KOJWYECTBEHHOT'O OMpPEeIeNCHHs] HOPMAJbHBIX WIIN
aHOMaJIbHBIX XMMHYECKHX BEILECTB B CHIBOPOTKE KPOBH, MOYE, KEIYIOYHOM COKE U AP, TaK U 110
MYTH OTKPBITHUS M KOJIMYECTBEHHOTO ONpEAETHHsE CaMUX (DepMEHTOB B OMOJIOFMYECKHX JKUAKOCTSIX
[IPU. TaTOJIOTU.

DH3UMOTEpanus, T.€. UCIOJIb30BaHNE (PEPMEHTOB W PETYIATOPOB NeHCTBUA (EPMEHTOB B
KAuecTBE JICKapCTBEHHBIX CPEACTB. B KIMHUKE MPUMEHSIOTCA METCHH, TPUIICUH, XUMOTPUIICUH U
uxX cMmecu. (a0OMUH, XUMOIICHH) IpH- 3a00JEBaHUAX KEIyI0YHO-KUIIEYHOro ~TpakTa. IlomMumo
nporenHas, psaA apyrux -~depmenToB, B uyacTHoctr PHKaza, JIHKaza, ruanyponumassl,
KOJIJIareHas3bl, 3J1acTas3bl, OTJCIbHO WIN B CMECH C IIPOTEHHA3aMU HCIOJIB3YIOTCA Ui 00paboTKU
paH, BOCHAJIMTENBHBIX OYAaroB, OXKOTOB, YCTPAHEHMs - OTEKOB, Te€MaTOM, KEJIOHIHBIX pPYOIOB
(TyOepKyes JICTKHX):

4. LunlocTpaTUBHBIN MaTepuaJ:

[Ipesenranus B cpee power point

5. *Jluteparypa:

6. KoHTpOJIbHBIE BONIPOCHI:

1. YeM oTnuyaercs CTPOECHUE aKTUBHOTO LIEHTPa HPOCTOro (pepMEHTa OT CTPOCHUS aKTUBHOTO
LEHTpa CAOKHOTO (pepMEHTA.

2. O0BsacauTE crienupuIHOe JAeHCTBHE (PEPMEHTOB.

. OOBscHUTE MEXaHU3M JICHCTBHS (hePMEHTOB.

. Kakx MOkHO ompenenuTs XUMUYECKYIO TPUPOIy pepMeHTOB?
. Ha weM ocHoBaHa xinaccudukanus GepMeHTOB?

.. Ha xakue rpynnbl MOKHO Pa3AeiuTh KJIacC OKCUIOPEAYKTa3?
. O0BsacHUTE OCOOEHHOCTH AEHCTBUS (EPMEHTOB Kiacca Jiuas.
. 1o xakoif mpuynHEe BO3ZHUKAIOT HACIEACTBEHHBIC 00e3HN?

. Kakue epMeHTHI IPUMEHSAIOTCS B KITMHUKE?

O 01 O\ Uv =~ W

Ne3
1. Tema: Brenenue B oOMeH BemiecTB. buoxumus nuranusi. buosnepretrka. OOMeH yrieBoA0B.
2. Heab: OOBSACHATH HA MOJEKYSIPHOM YpOBHE crienupuyeckue U oOuife myTu Karabonusma,
MPOIIECC - OKUCIUTEIBHOTO JCKapOOKCIIMpoBaHus mnupyBata  u 1ukia Kpebca. OOBICHUTH
TPAHCHOPT. BOJAOPOAA W3 HUTOILIA3MBI - B  MHUTOXOHIPHUU, CTPOCHHUE U OHOIOrHyeckue (GpyHKUUH
(epMEeHTOB TKAaHEBOTO-JbIxaHus. J[aTh mpejicTaBiIeHUE O B3aUMOCBSI3M TKAHEBOTO JIbIXaHUS C
OKHCITUTEIBHBIM (POchHOpHINPOBAHUEM.
3. Te3ucsl dekuun. OOMEH BEHIECCTB NPEACTABISAET COO0N OCHOBHOE CBOMCTBO KUBBIX CHCTEM, 0€3
KOTOPOFO' CYLIECTBOBaHHE OpraHu3Ma HEBO3MOXKHO. Kaknas KjeTka >KMBOTO CYHIECTBAa = 3TO
cBocoOpaszHasi OMOXUMHUYECKast JTabopaTopwHs, TJI€ HENPEPHIBHO HUIYT PEAKIIMU CUHTE3a M pacraja,
COCAMHEHUS U PACIIEIUICHUS MOJIEKYJ, BBICBOOOXKICHUE U aKKyMylUpoBaHHe »Hepruu. Ecmu
paccmarpuBaTh MeTaboNM3M B HEIOM, TO OH  SBISETCS JMHAMHYECKUM PpaBHOBECHEM JIBYX
MPOIECCOB: "KaTaboNM3Ma, KOTZAa CJIOXKHbBIC BEIIECTBA Pa3pyILAIOTCS C. BBIICICHUEM SHEPruu, U
aHabonu3ma, IpU KOTOPOM TIPOCTHIE MOJIEKYJIbL OOBEIMHSIOTCS B 0OJiee CIOKHBIE CTPYKTYpPHI C
3aTparoil sHepruu. B 3Toil rTapMOHMM IPOTHUBOIOIOKHOCTEH MPOSBISIETCS CyTh 0OOMEHA BEIIECTB:
pacrnaja JaeT BO3MOXXHOCTb OPraHM3MY MOJy4YaTh SHEPTUIO0 U CTPOUTENBHBIN Marepuali, a CUHTE3
oOecrieunBaeT Co3/JaHie HOBBIX TKaHEeH 1 moIep:KkaHie roMeocTasa.
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C mo3unuil - OMOXMMUM TUTaHUE MOXHO PacCMaTpUBaTh, HE TOJBKO KaK (PU3MOIOTHYECKYIO
NOTPEeOHOCTh, HO U KaK TJIaBHBIM MCTOUHUK CBIPHS AT BCeX MeTabonnyeckux mnpoueccoB. C numieit
YeJIOBEK MOJyvaeT OeNKH, >KUPBl M YIIIEBOJBI, KOTOPbIC B JAJbHEHIIEM TpaHCHOPMUPYIOTCS B
OpPraHU3Me B YHHBEpCAJIbHbIE IPOMEKYTOUHbIC TPOAYKTHL. benku npu pacuienieHnn mocTapisioT
AMHMHOKHUCIIOTBI, KOTOpbIE CIYXaT OCHOBOH JIsI MOCTPOCHHS (PEepPMEHTOB,| TOPMOHOB, AHTHUTEI,
MBIILIEYHON TKaHM. JKUpPBI MOCTABIAIOT >KUPHBIE KUCIOTHl U TJIMIEPUH, a TaKkKe 00eCleunBaroT
opraHu3zM HanOoJiee KOHIECHTPUPOBAHHBIM HMCTOYHHKOM SHEPIWU. YTJEBOAbI NAIOT TIIOKO3Y —
YHUBEPCAJIHHOE «TOIJINBO», OCOOCHHO BaXHOE AJL Mo3ra W Mblil. [lomumo aToro, muTaHue
cHa0XaeT Hac BHTAaMHHAMH, MHUHEPAJIbHBIMHI BeHIECTBAaMU M BOJOH. be3 3Tnx KOMIOHEHTOB
MTOJIHOICHHBI OOMEH HEBO3MOJKEH: BUTAMMHBI  BBIOIHSAIOT POJIb ‘KOQEPMEHTOB U 3aIlyCKaIOT
BOXHEUIIME PEaKIUK, MHHEpaIbHbIC BEIIECTBA YYaCTBYIOT B padoTe (pepMEHTOB U MOAJIECPKAaHUN
WOHHOrO - OajaHca, a“ BoJa SBIAETCS pACTBOPUTENEM "M CpPEIOi, B KOTOPOH IIPOTEKalOT BCE
ITPOLIECCHI.

JIr060#t OMoOXUMUYECKUI Iporece TpeOyeT SHEPruHM, W MMEHHO MOATOMY 0C000€ 3HAaYCHUE B
MeTaboM3Me UMEET OMOHEpPreTHKa. DHEpPrus B KIETKE HE CYIIECTBYET B CBOOOAHOM (opme, a
3aKJII0YEHA B MAKPOIPrUUECKHUX CBS35X, TJIABHBIM HOCUTEIEM KOTOPBIX SIBISIETCS MoJiekyna ATO.
AT® MOXHO CpPaBHUTH C YHHBEPCAIBHOW «BAJIOTOWY» OpraHu3Ma: OHa o0pa3yeTcs Mpu pacmaje
MUTATEIILHBIX BEHIECTB M 3aTEM PACXOAYETCS Ha CHHTETUYECKUE TPOIECCHI, aKTUBHBIA TPAHCIIOPT
BEIIIECTB Yepe3 MeMOpaHbl, pabOTy MBIl U HEPBHBIX KJIETOK. [ uaponan3 ogHoi mosekyiasl AT
BBICBOOOXKIAET KOJIMUECTBO IHEPTUH, JOCTATOYHOE IS 3aIIyCKa MHOXKECTBA PEaKLHii, HO TP 3TOM
HE HACTOJBKO OOJbIIOE, YTOObI MOBPEIUTH KIETOUYHBIE CTPYKTYpbl. Ba’kHOCTH 3TOr0 coeAuHeHUs
OOBSICHACTCS €r0 CIIOCOOHOCTHIO OBICTPO 00HOBIATHCE: ATd HenpepbIBHO CHHTE3UPYETCS U TYT JKe
pacxonayercs, npeBpamasich B AJ[D 1 cHOBa pereHepupysich.

[Tponecc oOpa3oBaHMs SJHEPTHH B OPTaHU3ME MOKHO, PacCMaTpPUBATh Ha HECKOJIBKUX ypoBH:X: [Ipu
aHadPOOHBIX YCIOBUIX TIIOK03a PACIICIUIAETCS MYTEM [JIMKOJIN3a, YTO J1aeT HEMHOTO SHEPTHH, HO
OYEHB OBICTPO. DTO BaXKHO Ul TKaHEH, JMIIEHHBIX MHTOXOH/PHI, HaPUMeEp LIS SPUTPOLNTOB, a
TaKXKe JUIs MBIII] BO BpeMs WHTEHCHUBHOW palOorbl. Korma mpucyTcTBYeT KHCIOPOJ, TJIOKO3a
OKHCIISICTCS. HOTHOCTBIO, Mpoxoas HukiI Kpebca u apIxaTelbHYIO| IIeNb B MUTOXOHIPHSX, YTO
oQecreynBaeT MAKCHUMaJbHBIN BBIXOJ dHEpruu. OXHOBPEMEHHO B KJETKaX -(PYHKIHOHUPYIOT U
ApYrHe DHEPreTUvYecKue IMyTh: PacHal >KUPHBIX KUCIIOT, HCTIOJIF30BAHUE AaMUHOKHUCIIOT, BKJIFOYCHUE
B OOMEH MPOMEXKYTOYHBIX NMPOAYKTOB. TakuM 00pa3om, opraHu3M o0JiagaeT I'MOKOil cucTeMon
HEePEeKITIOYEHNUS] MEXKTy Pa3HBIMU BUJAMH TOIUIMBA B 3aBHCHMOCTH OT YCIIOBH.

Ocofoe MecTo B OMOXWMHUHU 3aHUMaeT OOMEH YIJIEeBOJOB, TaK KaK MMEHHO TJIOK03a SIBISCTCS
[JIAaBHBIM U Hau0O0JICe YHUBEPCATbHBIM - MCTOYHUKOM OHepruu. OHA IMOCTYIIaeT ‘B OpPraHH3M C
MUIIEH, HO MOXET OOpa30BBIBATHCS M BHYTPH  OpraHM3Ma 3a CYCT  MPEBPAICHUS IPYruX
coequHeHN. KoHIeHTpaIus TaI0KO3bl B _KPOBHU. MOANCPKUBACTCS HA OTHOCHUTEIHHO TIOCTOSIHHOM
YpOBHE, TakK Kak MalieHlie OTKIOHCHWS MOTYT IMPUBECTH K CEPbE3HBIM MocieAcTBUsAM. [lpu
M30BITKE TIIOKO3a OTKIAABIBAETCS B- BUJE TIUKOT€HA B IMEUEHU W MBIIIIAX. DTOT TOJUCAXAPH]
BBITIOJIHSACT POJb OBICTPOrO SHEPreTHYCCKOr0 pe3epBa, KOTOPHIM MOXHO MOOWIM30BATH IPH
busnueckoii’ Harpyske. wim roiogaHuu. [Ipu HemocTaTke YIACBOIOB B PAaIlMOHE  OpPraHU3M
3aIMyCKaeT  IPOIECCHl  TUIIOKOHEOTCHEe3a, - CHHTE3UPys - TIIIOKO3y W3  HEYIJICBOJIHBIX
MIPEIIECTBCHHUKOB — JIAKTaTa, aMIHOKHCIIOT, TJIHIIEpOJIa.
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MeTtaboau3M yIIeBOIOB MOKHO IPEACTaBUTh KAK CIOXKHYIO- CETh B3aMMOCBsI3aHHBIX myTel. Ha
YPOBHE KJICTKM CHAuayia MPOUCXOIMUT TIIMKONU3, TJE IJIIOKO3a IPEBpallaeTCs B MUPYBAT WIH
naxtat. Ecnu ycnoBus MO3BOJISIIOT, MUPYBAT MOCTYIMAaeT B MUTOXOHIpUH, TAe B 1uKie Kpebeca u
JIBIXaTEIbHOM  IIeTIM MOAHOCTBHIO  OKHCISICTCS 10  YIJICKHCIOrO Ta3a W BOJBI,  BBICBOOOMKIAst
MaKCHMaJIbHOE KOJIMYEeCTBO IHEpruu. OITHOBPEMEHHO YacTh TJIFOKO3bI MOXET HCIOJB30BATHCS B
nenTo3odocharnom mytu, tae obpasyrwrcs HAJIOH wu pubozo-5-pochar. Dru coeanHeHHS
HEOOXOIMMBI U151 CUHTE3a HUPHBIX KHUCIOT, XOJIECTEPHHA, HYKICOTHIOB U HYKICHHOBBIX KHCIOT.
Takum 00pa3oM, yrJIeBOIbI HE TONBKO MCTOYHMK OSHEPTUH, HO M 0a3a Ui CHHTCTHYCCKHX
IPOLIECCOB.

Perynsmus yrineBoAHOro OOMeHa 4Ype3BbIYAHO TOHKA M~ OCYIHECTBISIETCA TPEXKAE BCEro
ropMOHaMU. VHCYNHH, -CEKPETUPYEMBIH TOKEITYAOYHON IKeIe30i, CHOCOOCTBYET YTHIIM3AINU
DJIIOKO3bl KJIETKaMH U ee 3allacaHuio B (QopMme TJIMKOIeHa, OJHOBPEMEHHO OB MPOIECCh
o0Opa3oBaHus HOBO TIIIOKO3bI. ETo AeiicTBre HampaBieHO HA CHU)KCHHME YPOBHs Caxapa B KPOBH.
[IpoTuBononoxHbIM 3 (PeKT OKa3bIBACT MIIOKArOH, KOTOPHIA aKTUBHPYET pachajl IJUKOreHa U
CTUMYJIAPYET.  TJIIOKOHEOT€HE3, TeM CaMbIM - [IOBBIIIAS KOHLIEHTPALMIO ' [JIIOKO3bl B~ KPOBHU.
AHAJIOTUYHOE JIEUCTBUE IPOSIBISIOT aipEHAIMH M HOPAJAPEHAINH B YCIOBUAX CTpecca. Kopruzon
YCUIIUBAET TJIOKOHEOTCHE3 H CIIOCOOCTBYET MOOWMIM3ANUU HHEPTETHYECKUX pecypcoB.  Takoi
rOpMOHaJIbHBIN OastaHc o0ecneuruBaeT aAanTalyuio Opranu3Ma K pa3iHuHbIM YCIOBUSM — OT IIpHUEMa
MUY 10 PU3NIeCKON HATPY3KH U TONOTAHMUSE.

Hapymmennst yrieBogHoro oOMeHa JieXaT B OCHOBE MHOTHMX Martonorud. OmHwM u3 Hambosee
pactpoCTpaHEHHBIX 3a00JICBaHUN SBIACTCS CaxapHbBINA AUA0ET, KOTOPHI BO3HUKACT MO0 W3-3a
HEJO0CTaTKa WHCYINHA, TN00 U3-3a CHIDKEHUS YyBCTBUTEIHLHOCTH TKaHEH k HeMy. B o0omx ciydasix
HApPYIIASTCS YTHIN3AIHS TIIFOKO3bI, PA3BUBAETCS TUHEPTIIMKEMUS M IIEIIbI KOMILIEKC OCIIOKHEHUH,
CBSI3AHHBIX C TIOBPEIKJICHUEM COCYNIOB, HEPBHOH cHcTeMBbI, Touek U ria3. CylIIeCTBYIOT TaKke
pelkue HACIeICTBECHHBIE OOJIe3HU '— TJIHKOTCHO3bl, TPU KOTOPBIX CTPANaloT (EepMEHTHI,
OTBEUAIONINE 32 CHHTE3 WJM pachaj TIUKOTeHa. JTH 3a00JieBaHUS ellle pa3 MOAYEepPKUBAIOT,
HACKOJIbKO, BAYKCH HOPMAJIbHBIN OOMEH YIIIEBOAOB /IS 3A0POBBS YEIOBEKA:

Takum 00pa3zom, BBeIeHHME B OOMEH BEHIECTB MO3BOJISET YBUAETb €IUHCTBO BCEX IPOILIECCOB,
NPOTEKAIOIINX - B° XXMBOM OpraHuzMe. bBuoxumusi nHTaHUs  OOBACHSET, ~ KakUM o0Opa3oM
HOCTYHAIOIINe ¢ MUIIEH BEelieCTBA CTAHOBATCS YAaCThIO HAIIET0 MeTa0on3Ma U 00eCIeunBalOT HAC
CTPOUTENLHBIMY - MaTepUAIaMUA M JHEpPrueh, buosHepreTHKa pacKkpbiBacT (yHIaMEHTaTbHBIN
NOPUHIMIL  CYIIECTBOBAHUS >KM3HHM — TNPEBpaIlleHHe SHEPrud B JOCTyHHbIE (OPMBL U ee
UCTIOJIb30BaHME KIIETKaMHU. A OOMEH YIJIEBOJIOB JIEMOHCTPUPYET, KaK OJUH KJIACC BEIIECTB MOXKET
BBINOJIHATE POJIb YHUBEPCAIBHOTO TOMIMBA- W OJHOBPEMEHHO CIIY>KUTb OCHOBOH JUIsl, OMOCHHTE3a.
W3yuenne 3TUX NPOIECCOB MMEET HE TOJIBKO TEOPETHYECKOE; HO W MPAKTHYECKOE 3HAuUCHHE, Tak
KaK ~HapylleHus -MeTa0oju3Ma Jie)KaT B OCHOBE MHOXECTBa 3a00JeBaHUM, a MOHUMaHUE MX
MEXaHU3MOB OTKPBIBACT MYyTh K 3(P(PEKTUBHON TUATHOCTUKE U JICUYCHHIO.

4. UanwcTpaTUBHBIA MaTepua:

[pesenTanys B cpese power point

5. *JInTeparypa:

6. KoHTpoJIbHbIE BONIPOCHI:

1. Kak mpoucxomut oO6pazoBaHne SHEPTHUH aHAIPOOHBIM ITyTeM?

2. Kakue npotieccbl OTHOCITCS K 00IIeMy MyTH KaTaboimn3ma?

3. Kakue pepMeHnTa BXOAAT B COCTaB MUPYBATICTHAPOTCHA3HOTO KOMILIEKCA?

4. Kakue 6uonornueckre GyHKUMN BeimoHseT nukn Kpedca?
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5. Kakue ¢pepMeHThI BXOJIAT B COCTAB TKAHEBOI'O JAbIXaHHSI?

6 Kak o0pa3syercs IIpOTOHHBIN OTEHITHAI?

7. Kax ocymecrBnsercs onocunres ATD?

8. Kak TpancnopTupyercs BOCCTAHOBUTEIbHBIN IKBUBAJICHT B MaTPUKC?

9. IMon newicTBueM Kakux (paKTOPOB BO3HUKAET THITOIHEPTETUUECKOE COCTOSHHE?

Ned
1. Tema: OOMEH TATUIOB.
2. Heab: OOBACHUTDH. 3Tambl OOMEHA JHUINIOB B OpraHu3Me: IepeBapUBaHUE, -BCACHIBAHHE,
MIPOMEXKYTOUHBI OOMEH, BBIBEJICHHE MPOAYKTOB 0OMeHa. J[aTh mpeacTaBicHue 00 00pa3oBaHuN U
METa0OIM3ME  TPAHCIOPTHBIX - JIMIOMPOTEHHOB. ~ OOBSICHUTH  'Ha  MOJIEKYJIIDHOM  yYpPOBHE
BHYTPUKJIETOYHBIH JINTONIN3, 0OMEH KHUPHBIX KUCIAOT, METa0OIU3M KETOHOBBIX T€J U XOJeCTepHHa.
OOBACHUTH HA MOJICKYJIIPHOM YPOBHE NATOJIOTUH JIUIIHIHOTO OOMEHA.
3.-Te3uchl Jekuun. AKTHBHAs JIMNa3a ACHCTBYET Ha TPHAIMITIIEPUHBI KUPOBOH Karuiu. Cam
(bepMEeHT pacTBOPEH B BOJHOW YacTH, a pacLIeIIsAeT cyOCcTpar, HaXoAsuiics B TUIHIHOK (aze. Y
JUna3bl ecTh CelUaIbHbI THIPO(OOHBIN YYaCTOK, '€ KOTOPhIM KOHTAaKTUPYET TPUALMIITIULICPUH.
I'maponu3 xupa UAET Ha CaMol MOBEPXHOCTH paznena. IIpogykramu ruaponnsa sBisOTCS 2-
MOHOAIWITIHEPUH U CBOOOJHBIE >XKUpHBbIE KHCIOThL. KapbokcudcTepa3bl KHUIIEYHHKAa U COKa
MOJUKETYOYHOM KeNe3bl PacHICTISIOT 2- MOHOAIMIITIIMLCPUH Ha CBOOOAHYIO HHUPHYIO KUCIIOTY U
[JIMLEPHH.

AxtuBupoBaHue mpodochonunassl Az MPOUCXOAUT B KUILIEYHOM COKE, FAE MO JieiicTBHEM
TPUIICHHA OTHIeIIsAeTCs OT mpodepmenta rekcanentu. Ilpogykrom geiictBus dochonumnassr Az,
SBIISIOIICHCA OCHOBHOW MUIIEBAPUTENBHON (ochonnmazoil, ABISIOTCS 4epe3BbIMAHO TOKCUYHBIC
nuzodocedaruapl, KOTOphie TYT Xe TUapoausytores auzodochonunazon. ochonmumnazer C u [
3aBepIIAIOT fipolecc ruaponusa  pochorauuepuio., KoHeUHbIMU TIPOLYKTaMU WX THAPOIM3A
SBJIAIOTCS TIIUIEPUH, KUPHBIE KUCIOThI, HeOpraHuueckuil pochar v OAUH U3 OCTATOUYHBIX CIIUPTOB
(XO0nuH, 3TaHOJAMUH, NTHO3UT, CEPUH).

BcacbiBanue mDpOAYKTOB IMepeBapUBaHUs JAUMHAOB HMMeeT cBOM ocobeHHocTH. Tak,
BCAChIBaHHE JKUPHBIC KHCIOT 3aBHUCUT OT JUIMHBI YIJIEBOAOPOAHOW  nenu.  Koporkouenounsle
XKUpHBIC KHCAOTHI A0 10-12 yriaepoaHbIX aTOMOB BCACBHIBAIOTCS -MPOCTOH ayddy3uel BHYTPb
KHUIICYHOTO JMHUTENus. - JITHHHOIENOYHbIe KHUPHBIC KHUCAOTH (Oonee 14 yriepoaHBIX aTOMOB)
00pa3yloT KOMIJIEKCHI C KEIYHBIMU KUCIOTaMU. B TakoM BUJE HKUPHBIC KUCIOTHI MPOXOJAT Yepes
MeMOpaHy KHIIEYHOTO SHUTETHU.

PecuHTte3npoBaHHbIe 8 KHIIEYHUKE JAUNUAI TPAHCHOPTUPYIOTCS B COCTABE XMUIIOMUKPOHOB.
XUIOMUKPOHBI MEPEXOIAT U3 SMUTENHsE KUIICYHHKA B TPYHAHON JuMdarndyeckuid mpoTok. [lpu
npueMe OOJBIIOTO KOJIMYECTBA KUPHOW MHUIHM JuMba MpUOOPETaeT MOJIOYHOOOPA3HBIM BHUIl OT
B3BEIICHHBIX XMJIOMUKPOHOB. M3 rpyAHOr0 TuMpaTUIeckoro NpOTOKa XMIOMHUKPOHBI TOCTYIAIOT B
KpOBB, KOTOpasi CTaHOBUTCSI MYTHOH, PE3KO ONalleCuupyronieil (Takas mjia3Ma KpOBU Ha3bIBaeTCs
JUIEMUYECKO). B KpOBM  XMIOMHMKPOHBI, a TOYHEE, “BXOIAUIME B HUX ~TPUALMINIMLIEPHUHBI,
PACIIETUISIFOTCS TUIONPOTEN JUTUITA30M.

AKTUBUpPOBAaHUE SKUPHBIX KHUCJIOT MPOMCXOAUT B IMUTOIIa3ME C ydacTtueM  anmi-KoA-
CUHTeTa3bl. [10CKOIBKY 3TOT mpoHEecc WAET BHE MUTOXOHIPHH, TO Jajiee HEOOXOAUM TPAHCIIOPT
aria-KoA ‘yepe3  mMeMOpaHy - BHyTpb MHUTOXOHApHHA. TpaHCHOPT NPOUCXOAUT ¢ ydyacTHeM
KapHUTHHA, Ha KOTOPBIH | IepedpachiBacTes - amwi . ¢ anui-KoA  Ha - BHEHNIHEH CTOpOHE.
AnmnkapHuTiH TudGyHIUPYET K BHYTPEHHEH CTOpoHE MeMOpaHbl, T1e oraaeTr ¢Boil ammn KoA,
HaxOJSILIEMYCsl B- MaTpUKCE.
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B Marpukce npouCX0AUT OKUCICHUE )XKUPHOU KUCI0Thl B ITuKie Knoona-JInaena. B coctas
3TOrO LUKJIA BXOIAT YeThIpe (epMEHTa KOTOphIe MOCIEA0BAaTeNbHO ACHCTBYIOT ‘Ha aumi-KoA. B
PE3yNbTaTe peaKINU KUPHbIE KUCIOTHI IpeBpariaoTcs B aneTuia-KoA.

OCOOCHHOCTH OKHCICHHS - KUPHBIX KHUCIIOT C HEYSTHBIM YHCIIOM ~ YIJIEPOJHBIX  aTOMOB
COCTOSIT B TOM, YTO Hapsiy ¢ OOBIYHBIMU NMPOAYKTAMU OKUCICHHUA (KaK y YeTHBIX) — aleTus — KoA,
®A/IH2 u HAJIH2, obpa3syercs oiHa MoyieKyna nponnoHui — KoA Ha MOJEKyldy OKHUCIEHHON
*KUpHOU KHUCHOTHL [Ipomuonun— KoA mpespainaercs B cykiuuHwI — KoA, KOTOpBI BCTynaeT B
ki Kpebca.

OcoOeHHOCTH OKHCICHHMSI, HEHACBIIIEHHBIX KUPHBIX KUCIOT ONPEENSIIOTCS TOI0KEHHUEM U
YKCIIOM ABOMHEIX CBsA3ell B MX MoNeKysie. B OKHCIeHNH yyacTByeT NONOIHUTeNbHbIH pepment A3,*
~muc — A%2 — tpanceHonn = KoA = n3oMepasa; KOTOPBIH CIIOCOOCTBYET MEPEMENIEHHIO BOHHOM
CBSI3U B HY)KHOE ITOJIOKEHHE U U3MEHSET KOH(PUTYpaLHUIO ee U3 LUC — B TPAHC.

KeroHoBBIMU, WM all€TOHOBBIMU. TelaMK Ha3bIBAIOTCS TPU BEIECTBA: aleroanerar, f —
THIPOKCUOyTHpaT 1 aneToH. O0pa3oBaHHE KETOHOBBIX TEJI, MM KETOTE€HE3, IPOMCXOIUT B TICUCHH.
Ha mniepBoii craguy nporucxoauT KOHJACHCAU IBYX MOJIeKy auerin — KoA ¢ ydacTuem anerui —
KoA —‘anerunrpancdepassl. Jlanee aneroarerin — KoA KoHAeHCUpyeTCs elie ¢ 0JHONH MOJCKYION
anetun — KoA ¢ ‘ygactueM ruapokcuMeTmiriaytapuid — KoA — cuHrterassl. . — ruapokcu — f§ —
Metunrnytapuil — KoA' pacniensercs Ha atietul — KoA u ameroanerar. Auneroauerar sBisieTcs
KOHEYHBIM TIPOJYKTOM . TUAPOKCUMETHITITYTapaTHOro I1uKiaa. ~OcrajabHble KETOHOBBIE TEje
o0pa3yTcs U3 aneroarerara: f = ruIpoKCuOyTHpaT — MyTeM BOCCTAHOBJICHMS €ro ¢ yyactueM HAJ|
~ 3aBUCUMOM T'UIPOKCUOYTUPATAEIUIPOreHas3bl, a alleTOH — B pe3yibTare AeKapOOKCHINPOBAHUS
alieroanerara. B meueHHM KETOHOBBIE Tejla JAajiee’ He MPEeBpaIlaloTcs, a IMOCTYNawT B KPOBb.
OcTanpHble TKaHU U OpraHbl (CepAue, Jerkue, MOYKH, MBILIIBL U 1aXKe HEepBHAs TKaHb) B OTJIMYHE
OT TII€UEHH UCTIOJB3YIOT UX KaK IHEPreTHIECKUE CyOCTpaThI.

CuHTE3 KHUPOB TIPOUCXOIUT B aOCOPOTUBHBIN MEPUOA, B TICUCHU M KUPOBOU TKaHU.
HenocpencTBeHHBIMH CyOCTpaTaMHM B CHHTE3€ KHPOB SBILHIOTCA aumwi-KoA u riaumepon — 3-
docoar.

[lepBas peakuusi CHHTE3a JKUPHBIX KUCIOT-IIpeBpamieHue auetii — KoA B mamonun = KoA.
[Tocne oOpazoBanus MamoHUT — KOA ' CHHTE3 IKHPHBIX ~KHCIOT TPOAOJIKAETCS - Ha
MYJAbTH(GEPMEHTHOM KOMIUIEKCE —' CHHTa3¢ >KUPHBIX KHCIOT (MadbMUTOWJICHHTETa3e).  ITOT
(hepMEeHT COCTOUT U3 2 UACHTUYHBIX TPOTOMEPOB, KAXKABIN 13 KOTOPHIX NMEET JOMEHHOE CTPOCHNE
U, COOTBETCTBEHHO, 7 LEHTPOB, OOJAMAIOUIMX DPAa3HBIMHU KATATMTHYECKUMHU AKTUBHOCTSIMHU. ITOT
KOMIUIEKC TMOCJeI0BaTeNIbHO YAJIMHACT - PAUKal JKUPHOW KHCIOTHL Ha 2 YIIEpOAHBIX aTOMAa,
JOHOPOM KOTOPBIX: cIyXHT ManoHWI — KoA. KoHeuHbIil NpoaykT paboThl 3TOro KOMILIEKCa-
NaTbMUTUHOBAS KUCIIOTa, TOITOMY MpeXHee Ha3BaHe 3TOT0 (epMeHTa-HalbMUTOMICHHTETA34.

CnoXHBIM HyTh CHHTE3a XOJIECTEPOJIa MOXHO pa3fennTh 11a 3 dtama. [lepBeii 3ram
3aKaHYMBAETCS 00pa30BaHUEM MEBAJIOHATA (MEBAaJTOHOBOU KHUCIIOTHI).

Ha BTOpoM  3Tame  MeBaJOHAT - TIPEBpAIIACTCs B MATUYNICPOJHYIO M3O0NPEHOUIHYIO
CTPYKTYPY, coaepKantyto nmupodocdat — n3o- neHtuanupodocdar.

Ha Tperpem 3Tame cuHTE3a XOJecTeposia CKBAJICH 4epe3 CTaIuio OOpPa30BaHMs 3MOKCHIA
(dbepMEHTOM ' IMKJIAa30i  MpeBpamiarcs B — MOJIEKYJTy - - JaHOCTEpoia,  colepkaulyro. 4
KOHZIEHCHpOBaHHbIX LukiIa u 30 atomoB ymiepona. [lamee npomcxogut 20 . mociaemroBaTENbHbBIX
peakuuii, NpeBpalaloUIX ~JIaHOCTeposl B xodiecTeposl. Ha mocienHux, sramax CHHTE3a . OT
JaHoCTEpoJa OTAEIsAeTcs 3 aroMma YIJIepoJa, IMOITOMY XOJECTEpPOJ COACPXKUT 27 yrIepOJHbIX
aTOMOB:

XKemyexkamenHasi 00j€3Hb- MATOJOTHUECKUIN MpPOIecC, MPU KOTOPOM B JKETYHOM ITy3bIpe
00pa3yroTcsl KaMHHM, OCHOB KOTOPBIX COCTaBJISieT XOJiecTepos. BrieneHne xoaecTeposa B Kellub
JOJDKHO COIPOBOYKAATHCS MPOTOPUUOHATBHBIM BBIIACICHHEM MKEMTYHBIX KUCIOT U HOochoIunuIos,
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yAESPXKUBAIOIINX TUAPOPOOHBIE MOJIEKYJBI XOJECTepOosa B KEIYH B MULEIIPHOM COCTOSHUHU.
Ecin 3Ty [iponopliuu HapylIEHbI, TO| XOJECTEPOJ HAUYMHAET OCAXAATHCA B JKEIYHOM ITy3BIPE,
o0pa3yst B Hauajie BS3KUM OCaJ0K, KOTOPBIN MOCTEINEHHO CTaHOBUTCS OoJiee TBEpAbIM. MHOTAa OH
[IPONMUTHIBACTCS OUIMPYOMHOM — MPOAYKTOM paclajga rema, Oenkamu U cosiMu Kaibims. Kamuam,
oOpa3yrolrecs B KEIYHOM IIy3bIpe, MOTYT 'COCTOSITh TOJBKO M3 XOJIeCTeposia (X0IeCTepruHOBBIE
KaMHH) WM U3 CMECH XOJIECTEepOia, OMIupyOuHa, OSNKOB U KaiblLus. XOJIeCTepUHOBbIE KaMHU
00OBbIYHO 0enoro 1BeTa, a CMEIIaHHbIE KAMHU — KOPUYHEBOTO HBETa PA3HBIX OTTEHOKOB.

4. UnmocTpaTuBHBIA MaTepuaJ:

IpesenTarust B cpeae power point

~*Jluteparypa:

. KoHTpOJIbHBIE BONPOCHI:

. ObBsicHHUTE TpoliecC HepeBapHBAHUS JIUINAOB B OPraHU3ME.

. Kakum myTem BcacbiBaloTCst IPOLYKThI IEPEBapUBAHUST TUTTHIO0B?

. Kak mpoucxonut MeTaGonu3M XUIOMUKPOHOB?

.O0bsicHUTE OCOOCHHOCTH OKHCIICHUS KUPHBIX KUCIOT C HEYETHBIM YHUCIIOM YTJIEPOIHBIX aTOMOB.
. HazoBuTe Ke€TOHOBBIE TENA.

. Kak ocymiecBisercs OHOCUHTE3 KUPHBIX KUCIOT?

. Kakoil pepMeHT sBiIsIeTCS pErysTOPHBIM B METa00IMYECKOM ITyTH CHHTE3a XO0JiecTepoa?

. 1o Kakoif MpuYMHE BO3ZHUKAET KeTueKaMeHHas 00JIC3Hb?

O O\ LN~ O Ol

Ne5
1. Tema: OOMeH O€TKOB M HYKJICOTHIOB.
2. Hesb: OOBSCHUTH HA MOJIEKYJIIPHOM YPOBHE STarbl 0OMeHa O€IKOB B OpPraHu3Me.
3. Te3uchl Jeknuu. OOMeH OCIKOB W HYKJICOTHIIOB. — 3TO  OJWH W3 BAKHEHINMX pa3IeiioB
OMOXUMUH, TaK KaK UMEHHO 3TH MOJIEKYIbI 00ECHEYNBAIOT HE TOJBKO CTPYKTYPHYIO OpTaHU3AIUI0
KJIETKH, HO ¥ BBIMIOTHEHHE KITIOUEBBIX (PYHKIUH, CBI3aHHBIX C KaTaIH30M, Tiepeaadeii nHpopMauu
U’ JHEPreTUYECKUM . MeTaboIM3MOM. benKku SBISIOTCS OCHOBHBIM pa0OYUM HHCTPYMEHTOM
OpraHu3Ma: OHHM BXOMST B COCTaB (PEPMEHTOB, TOPMOHOB, PEIICTITOPOB, TPAHCIIOPTHBIX CHCTEM U
BEITIONHSOT MJIACTHYECKYIO poiib. HYKIeoTHAbI ke, TOMUMO y4acTusl B TOCTPOCHUN HYKICHHOBBIX
KHCJIQOT, UTPAIOT BAXXHYIO POJb B SHeprerndeckoM oomeHe (ATD, I'TD), perynsaiun meTadoanuzma
Y CUTHAJIBHBIX MPOTIeccax.

IloctynuieHre aMHHOKHCIIOT B OPraHU3M HAUMHAETCS C IPOLECCOB MMIIEBapeHMs. benku nuim
[IO/IBEPraloTCsl. TUAPOJIN3Y B JKEIyJOUHO-KHUIIEYHOM TPaKTe C IIOMOIIbI (EPMEHTOB — TENCHHA,
TpUIICHMHA, XUMOTPHUIICHHA, KapOokcumnentumas. B pesynprate 0oOpa3yloTcsi OTHENbHbIC
aMUHOKHCIIOTBI M OJMCOMNENTH/IBI, KOTOpPbIE JIETKO BCACKIBAIOTCS B KPOBb M TPAHCIIOPTUPYIOTCA K
TKaHsAM. YK€ B KJIETKaX ~aMUHOKHCIOTBI HCHOJB3YIOTCS JUISI CHHTE3a COOCTBEHHBIX OEIKOB
Opranusma, a Takxke JJis 00pa3oBaHusL OMOJOTHYECKU AKTUBHBIX COSAMHEHUN — HEHPOMEANAaTOPOB,
TOPMOHOB, IIYPUHOB ¥ MUPUMUIMHOB. BaXHBIM MOMEHTOM SIBJISIETCA TO, YTO AMHHOKMCIIOTHI HE
3aracaroTcs B OpraHu3Me B BUJE AEMO0, II03TOMY UX YPOBEHb AOKEH TIOCTOSIHHO 1101€PXKUBAThCS
3a CYEeT MHUIIH U IPOIIECCOB BHYTPEHHETO KaTtaboiu3ma.

Karabonu3m aMUHOKHCIOT HAYWHACTCA C YAAJICHHS aMUHOTPYIHBI. DTOT HpPOIecC MPOTEKaeT ¢
ydacTHeM TpaHCAaMHUHA3 U OKCHJIATMBHOIO J€3aMUHUPOBaHMs. OCBOOOAMBIINIICS aMMHUAK SBISETCS
TOKCUYHBIM COEAMHEHHUEM, I0ITOMY OH HEUTPAIU3YETCS B NIEUEHHU I1YTEM BKIIOUYEHUS] B MOYEBUHY
(OPHUTHHOBBINA  HUKI). - YTUIM3aLMs aMMHaKa — KU3HEHHO BaXKHBIN IpOLECC, TaK KaK €ro
HAKOIUIEHWE NPUBOLAUT K TSOKEIBIM HapyLIEHUSIM HEPBHOM  CUCTEMBI. YTJIEPOAHBIC ~CKENETHI
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JIeKIIMOHHBIN KOMITJIEKC

AMMHOKHUCIIOT ‘BKJIIQHYAIOTCSI B OOIIMI OOMEH BEIIECTB: OHW' MOTYT TIpeBpalllaThcs B IHPYBAT,
anetmwi-KoA wnm untepmenuarsl 1ukia Kpedea, uro obecriednBaeT X y4acTie B TIIOKOHEOreHe3e
WU SHEPTreTUYecKoM MeTabomm3me. Takum oOpazom, OETKOBBI OOMEH TECHO CBsI3aH ¢ OOMCHOM
YTJIEBOOB U JIUIHIOB.

benku BBHINOIHIIOT HE TOJIBKO IUIACTUYECKYIO0 (YHKLNIO, HO M SHEPreTUYecKyro: mpu neduiure
YIJEBOMOB M KUPOB OHU MOTYT HCIOJIb30BATHCA KaK UCTOYHHMK SHepruu. OJHAKO MOCTOSHHOE
HCTOJIb30BaHUE 'OCIIKOB B ITOM KAYeCTBE HEXKEIATEIbHO, TaK KakK NPHUBOAUT K pa3pyLICHUIO
CTPYKTYPHBIX M (PYHKIHOHAIBHBIX MOJIEKYNI. Tlo3ToMy opranusm cTporo peryiupyer OajlaHc
CHUHTE3a W pacrmajia 0eJIKOB, BKIIFOUas MEXaHHU3Mbl TOPMOHANBHON peryisiiiuu. Hampumep, nHCymuH
CTUMYJHpPYET CHHTE€3 OeiKa, TOrJa KaK TIJIFOKOKOPTUKOMABI U~ KaTabonuuyeckue rOpMOHBI
YCHUJIMBAIOT €ro pacraf.

Hykieotuasl 3aHUMal0T 0co060e MecTo B Ouoxumun oOMeHa BetectB. OHM SABISIOTCS MOHOMEpaMu
HYKJICMHOBBIX KHCJIOT M 00ECHEUMBAIOT XpPaHEHUE U Iepenady TeHeTudecko mHpopmanun. Ho
OMHUMO 3TOFO, CBOOOJHBIE HYKJICOTHJIbI y4acTBYIOT B sHepreruueckom obmene (AT, I'TD),
ciyxat kobepmentamu (HAJl, ®AJl, KoA), a Taxke BBICTYIAIOT ‘B Ka4eCTBE BTOPUYHBIX
MOCPEOHUKOB B CHCTEMax ' BHYTPHKJIETOYHOM - curHaimzauud (UAMO®, ul'M®). buocunres
HYKJICOTU0B MOKET IPOMCXOAUTh ABYMS NyTaMuU: de novo (M3 HPOCThIX MPEALIECTBEHHUKOB) U
nmyTeM yTunuzanuu (calvage-myTh), Koraa KieTKa HCHOJb3yeT MPOAYKThI pachiaja HyKIEHHOBBIX
kucaor. CHHTe3 MypUHOBBIX M HUPUMHUAMHOBBIX OCHOBaHMIT TpeOyeT OOJBIIMX 3HEPreTHYECKUX
3aTpaT W 3aBHCUT OT YPOBHS aMHHOKHMCIIOT (IJIMIMH, TJIYTaMUH, acrapTaT) W OZHOYIJIEPOAHBIX
dbparMeHToB.

KaTtabonusm HYKJICOTHIOB ~COMPOBOXKIACTCS . OOpa3oBaHWEM, MOYEBOM .~ KHCIOTBHI, KOTOpas
BBIBOJUTCSL U3 Opranu3ma, mouykamMu. HapylieHus: 3Toro mnpomecca MOTYT NPUBOJUThH K IOoAarpe —
3a00J1€BaHNI0, CBSI3AHHOMY € HAKOIJICHHEM YpaTOB M OTJIOKEHHEM HX B TKaHAX,  UYTO
COIPOBOXIACTCS BOCHAIUTEILHBIMU peakiusiMu. OOMeH HYKJICOTHIOB TAaK)Ke CBS3aH C JCIICHUEM
KJIIETOK: BO BpEMS MHTCHCHBHOTO pOCTa W Tponudepanuu TpedyeTcs  OOoJBIIOe KOIUYSCTBO
HykiaeoruaoB ans curreda AHK w' PHK, TosToMy STH mpouecchl CTaHOBSITCS MHILEHBIO ISt
MHOTHX MTPOTHBOOIYXOJIEBBIX MPEIIAPATOB.

BaxxHpIM acniekToM SIBISIETCS B3aMMOCBSA3b O€IKOBOr0 U HYKJIEOTHAHOIO OOMEHA. AMUHOKHCIIOTHI
HEO0OXOIUMBI JJIS CUHTE3a HYKJIEOTHAOB, & CaMU HYKJICOTHIbI PEeryaupytoT OMOCHHTE3 Oenka Ha
ypoBHE  TpaHcKkpunmuu 1 TpaHcassuun. Hampumep, TT® u ATD HeoOXomuMpl aJist 00pa3oBaHUS
MENTUAHON Henu Ha pudocoMax, a TAKKe ISl akTUBAIUA aMUHOKHUCIOT. Takim oOpa3om, iBa ITUX
oOM€Ha Hepa3phIBHO CBsI3aHbI U 00eCieUnBalOT (PYHKIIMOHUPOBAHUE KIETKU KaK €IMHON CHCTEMBI.

Perymsinus 'oOMeHa OEIIKOB M HYKICOTHAOB OCYIIECTBIISIETCS MHOXXECTBOM (hakTopoB. T opMOHBI
UTPAIOT BEAYILYIO POJIb: MHCYJIUH CTUMYJIMPYET CHHTE3 OETTKOB M HYKJIICHHOBBIX KUCIOT, TOPMOHBI
IIUTOBUIHOW - JKEJIe3bl YCKOPSIOT OOMEH, a TJIFOKOKOPTHKOWIBI M KaTaOOJHMYECKUE  TOPMOHBI
COCOOCTBYIOT pacnany. Kpome Toro, BaxHOE 3HAUYCHHE MMEIOT YHEPTeTHUECKUI CTaTyC KIETKU U
YPOBEHB CYOCTPATOB: MNpPH M30BITKE SHEPTUU. YCUIIUBAIOTCS TMPOIECCHl OMOCHMHTE3a, a. TpHU . e¢
neduinuTe aKTUBUPYETCS KaTaboNN3M.

Takum 00pa3oM, 0OMeH OCNKOB M HYKJIICOTHIOB SBISCTCS MHOTOYPOBHEBBIM IPOHECCOM, KOTOPBIN
o0ecreynBaeT poCT, pa3BUTHE, aJalTallM0 U BbDKUBaHUE opraHn3Ma. HapymeHus sTux npoueccoB
Je)KaT B OCHOBE MHOTUX HAaTOJIOTMH — OT HACJCICTBEHHBIX OOJIe3HEH OOMEHa aMHUHOKHUCIOT H
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HYKJIEOTHIOB 0 OMyXOJEeBOro, pocra M _3aboieBaHuil  oOmeHa mypuHOB. [loHumaHue
3aKOHOMEPHOCTEH 3TUX IPOIECCOB BAXKHO HE TOIBKO I OMOXUMUU, HO U JUTsl MEULIUHBI, TaK KaK
MMEHHO Yepe3 | peryJisiiihio -OeIKOBOIr0 W HYKIEOTHIHOTO OOMEHa MOKHO  BO3/EHCTBOBATH Ha
TedeHHe 3a00JIeBaHUl U pa3padaThiBaTh HOBBIE METOIBI TEPAIUU.

4. UnmocTpaTUBHBIN MaTepHaJ:

[TpesenTarusi B cpeae power point

5. *Jluteparypa:

6. KoHTpO/IbHBIEC BONPOCHI:

1. Kak akTUBHPYIOTCS 3UMOT€HBIL?

2. Kakue Ouonornmueckue yHKIIUHU BBITIONHSICT COJISTHAS KUCTIOTA B TIPOIECCE MepeBapUBAHUS
6enKoB?

3. Hapymenust Kakoro mpoiiecca MoKa3bIBaeT BbICIeHNE OONBIIOT0 KOJINIECTBA dKUBOTHOTO
HHIUKAaHa ¢ MOYOH?

4. Io Kakoi MpUYMHE aAMUHOTPYIIIHI BCEX PACTIATAIONINXCS aMUHOKHUCIIOT COOMPAIOTCS B
MOJIEKYJIaX TJIyTaMUHOBOM KUCIOTHI?

Ne6
1. Tema: buoxumus nevyeHu u MoYeK.
2. Hedab: OOBsICHUTH HA. MOJICKYJISIPHOM YpOBHE OnoxuMuueckue (PyHKuuu nedeHu. OOBICHUTH
MEXaHH3M MeTa0O0IM3Ma dTaHOJA B IIEYCHH,
3. Te3ucnl Jekuuu. IleueHb BRIMONHIET B OpraHu3Me QPyHKIIHIO OMOXUMHUYECKOM JIaboparopuu U
UTPAET BAXHYIO POJIb B OCIIKOBOM, YIJIICBOJHOM M JIMITHIHOM OOMEHax. B TiedeHr CHHTE3UpYyIOTCS
BAOKHEUINME OCNKM  TIa3M  KpPOBH: anbOyMuH, ~(UOPUHOTECH, NPOTPOMOHUH, IIE€PYIIOIJIa3MIH,
TpaHCeppuH, aHTHOTCH3UHOTeH U Jp. Uepe3 9Tu OeNKu OHOCPEeIyeTcs YyJacTHE TICUCHU B TaKHX
BaXHBIX HPOIecCcax, Kak MOAJepaHNue OHKOTHYECKOro aaBiieHus, perymsaus AJl u oObema
HUPKYIUPYIOLIEH KPOBU, CBEPTHIBAHNE KPOBH, METaOOIHM3M Kee3a U JIp.
Baxneiimas (yHKUIMS Te4eHH - JeToKcHMKalnuoHHas. OHa MMeEeT CYUIECTBEHHOE 3HAa4YeHHE IS
COXPAaHEHHUS JXU3HU OpraHu3Ma. B TeueHH TPOUCXOIUT 00e3BPE)KUBAHME TAKUX  BEIIECTB, Kak
OWIMpPYOMH W MPOAYKTBI KaTaOolnM3Ma aMUHOKHCIOT B KHHICYHUKE, a TAK)Ke WHAKTUBUPYIOTCS
JIEKAPCTBEHHBIE MTPEnapaThl i TOKCUYECKHUE BEIIECTB YK30I€HHOTO TTPOUCX 03K IEHUS.
MukpocomanbHasi cucTeMa He COACPKHUT PaCTBOPUMBIX B IIUTO30JI€ OEJIKOBBIX KOMIIOHEHTOB, BCE
dbepMeHTBl — . MeMOpaHHBIC = OENKU, AaKTHBHBIE LEHTPHI. KOTOPHIX JIOKAJTH30BAHBL =~ Ha
HUTOIIA3MaTHYECKON MOBEpXHOCTH JP. CHucTemMa BKIIOYAET HECKOJBKO OEIKOB, COCTABIIONIUX
anexkTpoHTpaHcnopTHele 1enu (LI12). B OP cymiecTByroT nBe Takue 1ieny, HepBasi COCTOMT U3 JABYX
depmentoB — NAJIPH — Paso penykrassr u nmuroxpoma Piso, BTopas BrmtogaeT ¢pepment NAIH —
LIUTOXPOM — Bs PEIYyKTa3y, HUTOXPOM Bs 1 €I11e 0uH GpepMeHT — cTtepaoni — KoA — gecatypasy.
Baxneiime cBoucTBa - (hEPMEHTOB  MUKPOCOMAIBHOTO - OKHCICHHUS: IIUPOKas CyOcTparHas
Ceun(UIHOCTh, KOTOpas ~MO3BOJSIET OOE3BPEKHBATh CaMble pa3zHOOOpA3HBIC 110 CTPOCHHUIO
BELIECTBA, U PETYIALNS aKTUBHOCTH 110 MEXaHU3MY MHIYKLIHH.
B pesyabrare mnepBoil (a3sl 00€3BpEKMBAHUSA C YYaCTUEM LHUTOXpOMa Pisp  TIpoHCXOuT
MoaupUKanus BelecTB ¢ 00pa3oBaHueM (YHKIIMNOHATBHBIX FPYII, HOBBIIIAIONINX PACTBOPUMOCTD
ruApooOHOrO COSMHEHUS.
Bropas (aza o0e3BpekuBaHNs BELIECTB — peakUuu KOHBIOTALUHU, B X0/€ KOTOPBIX MPOUCXOAUT
MPUCOSANHECHNE K () YHKIIMOHAIBHBIM TPYIIaM, 00pa3yroIIuMCs Ha IIEPBOM dTarle, PYTHX MOJIEKYIT
WM TPYII 3HAOT€HHOIO IPOUCXOXKICHHUS, YBEIUUUBAIONINX THUAPOPHUIBHOCTD U YMEHBIIAIOLIUX
TOKCHYHOCTH KCEHOOMOTHKOB.
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B kiIMHWYEeCKOM MpaKTUKE HCHOJB3YIOT  ONpeAeNeHUE CKOPOCTH 00pa3oBaHMs \MU BbIBEIACHHUS
TUIILYPOBOM KHCHAOTHI TIOCHE  BBEIEHUS B OPraHU3M . KCEHOOMOTHKA OEH30IHOI = KHCIOTHI
(6en3oitHoKHCIOTO HaTpUs ) — IMpoba Kpuka.

buoxumuueckue . mpeBpallleHUs  JICKAPCTBCHHBIX < BEIIECTB B OpraHu3Me 4YeloBeKa,
o0ecrieunyBaloOMe HMX HWHAKTUBALMIO U JACTOKCUKALIUIO, SBISIOTCS YAaCTHBIM MPOSIBICHUEM
OuoTpaHCPOpMALIMU ~ UYKEPOAHBIX  COCIMHEHMUA. — B ‘pesynbrare - OuoTpaHchopmanun
JIEKapCTBEHHbIX BEIIECTB MOXKET IMPOU3OUTH: CHIDKEHHE WX (apMaKOJOTUYECKOW aKTUBHOCTH;
MOBBIIICHUE AKTUBHOCTH JIEKAPCTBEHHBIX BELIECTB; 00pa30BaHUE TOKCUYECKUX METa0OIUTOB.

4. NunocTpaTUBHBIN MaTepuaJ:

[pesenTtanus B cpese power point

5. *JIuTepatypa:

6. KOHTpo./IbHbIE BONPOCHI:

1. Kakue bnoxumudeckne (yHKIIMH BBIMOTHSACT IEYCHB ]

2. I'me nokanu3oBaHbl (PepMEHTBI MUKPOCOMATBHOM CUCTEMbI OKHCICHUS?

3..Kak npoucxomut neppast ¢aszbl 00e3BpEKUBAHUS C ydacThueM MUTOXpomMa P 4507

4. C yyacTreM Kakoif peakiMy OCyHIECTBIsICTCS BTopasi daza 06e3BpexkBaHUs BEIICCTB?

Ne7
1. Tema: buoxumus TopMOHOB. buoxumust KpoBH.
2. Heab: OOBACHUTH MEXaHU3MBbL JACUCTBUS TOPMOHOB M OHOJIOrWYECKHE (PYHKIMM TOPMOHOB
runotaiamyca u runopusa. OOBIACHHTH HAa MOJEKYISPHOM YPOBHE CTPOEHHUE, [OMOJIOTHYECKHE
(GyHKIMK HHCYNUHA U TfoKaroHa. OOBSICHUTH MPOLECCH OMOXUMUM KPOBH.
3. Te3ucekl Jeknuu. bOXUMUA TOPMOHOB U KPOBH SIBJIIETCSI OJJHUM U3 BOKHEUIINX HapaBICHUN
B MIOHUMaHHUW (PYHKIMOHUPOBAHMS OPraHH3Ma YeIOBEKa. DTH JIBE OOJIACTH TECHO CBA3aHBI MEXIY
co00ii, TaKk Kak TOPMOHBI PErYIHPYIOT OOMEHHBIC MPOLECCHl, MPOUCXOMAIINE B KPOBH, a KPOBb
CIIy’)KUT TJIABHBIM TPAHCIOPTHBIM IIyT€M, I10  KOTOPOMY OHOJIOTMYECKU, aKTHBHBIC BEIIECTBA
JIOCTUTAIOT CBOMX OpPraHOB-MHIICHEH. PaccMOTpeHHE 3TMX TeM B €AWHOM. KIIIOYE I103BOJSCT
MIOHATH, KaKUM 00pa3oM OCYIIECTBIISETCS COTTIACOBAHHAS PETyIIALUsI MeTaboIn3Ma, MOAICPKAHUC
BHYTPEHHEH CpeJibl M aanTanus Oprann3Ma K M3MEHEHHSIM BHCIITHUX YCIOBHIL.

[OpMOHBI  MIpPesCTaBISAIOT COOON BBICOKOAKTHBHBIC PEryIsSTOPHBIC BELIECTBA, KOTOPHIE
CHHTE3UPYIOTCS JKelle3aMi BHYTpEHHeEH Cekpennn. HeeMoTpsi Ha TO, 4TO OHU BBIPAOATHIBAIOTCA B
OTHOCUTEJIBHO MAJbIX ‘KOJIMYECTBAX, UX OHOJOTHHECKOe JEeHCTBHE Ype3BbIYalHO Benuko. llo
XMMHYECKOMY CTPOCHHIO TOPMOHBI Pa3ACIAIOTCS HA HECKOIBKO OCHOBHBIX KJIACCORB: TICNTUIAHBIC H
OeJIKOBbIC (HaNpUMep, MHCYJIUH, TIIIOKAroH, I'UMo(Hu3apHEIe TOPMOHBI), ' CTEPOUIHbBIC (TOPMOHBI
HA/INOYCYHNKOB, TIIOJIOBbIE TOPMOHBI), MPOW3BOIHBIC AMUHOKUCIOT (THPOKCHUH,  aJpECHAIINH,
HopajapeHaiauH). Kaxplii kjlacc TOPMOHOB MMEET CBOM OCOOCHHOCTH B MEXaHM3MaX JICHCTBHSA:
OJHW CBS3BIBAIOTCS C- MEMOPAHHBIMH PEHENTOPaMH M~ 3aIlyCKalOT KacKaJ BHYTPUKICTOYHBIX
CUTHAJIOB, JIpyT€ NPOHHUKAIOT BHYTPb KIETKU M B3aUMOJCHCTBYIOT C SJIEPHBIMU, PELIEIITOPAMH,
PETyIupys SKCIPECCHIO T€HOB.

Ha MosekynsipHOM ypoBHE' JIeHiCTBHE TOPMOHOB MOXHO pacCMaTpHUBaTh KakK TOHKYIO
CHCTEMYy TIepenadd CcuUrHaioB. Hanpumep, anpeHanuH CBS3bIBaeTcs ¢ P-aapeHOpEENTOpaMH,
aKTHUBUPYS CHUCTEMY aJCHHIJIATIMKIA3bl, KOTOpas MOBBINACT  KOHUEHTpamuio UAMO.  3tor
BTOPUYHBIA ~ MECCEH/DKEp ~ M3MEHSET  aKTUBHOCTH  TPOTEeMHKWHA3, B  PE3YJIbTaTe  dYero
NEPECTPAUBAIOTCS TIPOLECCHl YIJICBOJHOIO W JIMIUAHOTO OOMeHa. B TO ke BpeMs CTepoHHbIC
TOPMOHBI, TaKHe KakK KOPTH30JI, MIPOHUKAIOT B KIETKY M HANpsIMYyIO PETYIMPYIOT CHHTE3 Oeika,
BJIMSISL HA CKOPOCTh TPAHCKPUIILIMH ONPEICTEHHBIX T€HOB.

CopMoHanbHAas peryssiiuys UMeeT MPHHIUIHATBHOE 3HaYCHNE U1 0OMEHa BEUIECTB KPOBH.
WHCynUH ¥ TIIOKaroH = KIACCUYECKWH TpUMep. . aHTarOHUCTHYECKUX = TOPMOHOB: | IEpPBBIH
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CHOCOOCTBYET YTUIIW3AIUHU TIFOKO3bI M €€ 3amacanuio B GhopMe IITUKOreHa, BTOPOU — MOOMIM3YET
SHEPreTUYECKUE PE3EpPBbl, CTUMYJIHPYS TIIIMKOT'CHONIN3 M IJoKoHeoreHe3. IloqoOHbI Oamanc
o0ecreunBaeT NOCTOSHCTBO YPOBHS [UIIOKO3bI B KPOBH, UTO UMEET KMU3HEHHO BAYKHOE 3HAUCHHUE NI
paboThl MO3ra U JPYTUX TKAHEH, YyBCTBUTEIBHBIX K KOJICOAHUSM IHEPreTUUECKOTO CyOCcTpaTa.
buoxumusi KpoBU OXBaThIBAET IIUPOKHUI KPYI MPOHECCOB, TaK KaK KPOBb — ATO 0cO0as TKaHb,
BEITIOJTHSIIONIAS  TPAHCIOPTHBIC, PEryISTOpPHBIC M 3allUTHBIC (QYHKOWH., B mia3Me  KpoBu
pacTBOpeHBI  O€JKH, JHUIHABI, ~yIJIEBOAbl, MUHEpallbHbIC ~BEIIecTBa, TOPMOHBI U - (hepMEHTHI.
Kpynueitmas -~ GenkoBasi  (pakuus — NpeAcTaBieHa albOyMHHAMH, KOTOPHIC IOJJIEPKHBAIOT
OHKOTHYECKOE JaBJIEHUE U TPAHCHOPTUPYIOT. pa3iuyHble coequHEHUs. ['moOyamHbl BKIIOYAIOT
aHTHTENa U OCAKU TPAaHCHOPTHBIX cUCTeM. PUOPUHOTEH WrpaeT KIFYEBYIO- POJIb B TIPOIeccax
CBEPTHIBAHUS.

Oco6oe 3HAYCHHWE HWMEET MOAJEp)KaHHE ~ KUCIOTHO-IIETOYHOIO pPABHOBECHsI KPOBHU.
bydepubie cucremsr “(kapOoHatHas, ¢ochaTHas, OenroBas, reMorioOnHOBas) 00eCreYuBaOT
crabmimmzauuio pH B mpenenax 7,36-7,4, HECMOTpsi Ha IOCTOSHHOE IIOCTYIJICHHE KHCIBIX U
OCHOBHBIX TIPOAYKTOB MeTaboin3Ma. ITa PyHKIMS TECHO CBSI3aHA C JBIXaHUEM U JESTCIbHOCTHIO
MOYEK, & TAKXKE PETYIMPYETCsi TOPMOHATBHBIMUA CHCTEMaMH.

CBEpThIBarOIIas CUCTEMA KPOBU — €IIE OJJMH OMOXUMHUECKHH MEXaHN3M, 00eCTIeunBarONINi
BBDKHMBaHHE opranm3ma. [Ipu TOBpexICHUHM COCyNa aKTUBUPYETCS KaCKail MPOTEOUTAYECKUX
peakIiuii, B pe3yapTaTe KOTOPHIX HEPACTBOPUMEIN Oemok GudpuH hOpMHUPYET CETIATYIO CTPYKTYPY,
YKPEIUISIONIYIO -~ TPOMOOIMTApHYIO - MPoOKYy. ['OpMOHalIbHBIC . BIMSHUS TaKXKe YYacTBYIOT B
perynsuuu  remMocrasa: HalpuMep, aJIpeHaJdH CIOCOOCTBYET arperaldd TPOMOOLUMTOB, a
TIIFOKOKOPTUKOWABI YCUIMBAIOT CUHTE3 OCIKOB IUIa3Mbl, YUACTBYIOIIMX B KOAryysimuu. B 1O ke
BpeMs . B KPOBU (YHKIMOHUPYET MNPOTUBOCBEPTHIBAIONIIAS - CUCTEMa, KOTOpas - MpEensTcTBYET
Ype3MEpPHOMY 00pa30BaHHUIO TPOMOOB U MOAIEPKUBAET OaaHC.

KpoBb BBITIONHSIET W/ BOXHEUIYIO 3alUTHYIO  GYHKIHAIO. JIGHKOUMTHl W MMMYHOTJIOOYIHUHBI
00ecrevnBalOT WMMYHHBIA  OTBET, a HMHTEP(HEPOHBI, PETYIUPYIOT. TIPOTUBOBUPYCHYIO * 3aITUTY.
buoxumuueckre 0CHOBBI STUX TIPOLECCOB BKIIOYAIOT CUHTE3 aHTUTEIN, aKTUBALIMIO KOMIUJIEMEHTa U
CEKPELMI0O LUTOKUHOB. ['OpMOHBL TECHO B3aUMOJEHCTBYIOT C UMMYHHOW [CHCTEMOW: KOPTHU30JI,
HampuMmep, 00JaJaeT BBIPAKEHHBIM HMMYHOJCIIPECCUBHBIM JEWCTBUEM, TOrJa KakK TOPMOHBI
IIUTOBUIHOM KEJIe3bl TOBBIIAIOT aAKTHBHOCTh KJIETOYHOTO METAa00IM3Ma U HMMYHHOTO OTBETA.
CBsi3b TOPMOHAJILHOW pPEryisauud W OMOXUMHUHM KPOBHU ~OCOOEHHO SPKO TMPOSBISETCS MpU
MaTOJIOTHYEeCKUX cocTosHUAX, TIpn caxapHom nuabere, CBSI3aHHOM C Ae(PULIMTOM HHCYJIMHA WIH
CHIDKEHHWEM YYBCTBUTEIBHOCTH K- HEMY, B KPOBHU MOBBILIIACTCS YPOBEHb TJIIOKO3BI, YTO (BEAET K
MOBPEXJICHUIO COCYIOB M OpraHoB-mMuuIieHel. llpu runepkopTuUIM3Me M3MEHSETCS OCAKOBBIA U
KHUPOBOI 0OMEH, 4TO OTpa’kaeTcsi B cocTaBe KpoBu. [Ipu HapylieHHsX B cuUcTeMe CBEPTHIBAHUS
BO3MOJKHBL ‘KaK KpPOBOTEUEHUS, Tak U TpomMOooOpazoBanue. BeE€ 53T0 moayepkuBaeT, HTO
nojfiep>kaHue HOPMAJIbHOTO TOPMOHAIBHOrO (poHA ¥ OHOXMMUYECKOTQ, COCTaBa KPOBH SIBIISICTCS
KJIFOUEBBIM YCIIOBUEM 310POBBSI.

Takum o0Opa3zoM, OMOXHMHSI TOPMOHOB M KPOBH TPEICTABIISCT COOOM €AUHBIA KOMIUIEKC
3HAHUI O TOM, KaK OCYIIECTBIISIETCS PEryJIALMs KU3HEHHO BaXHBIX MPOLIeCCOB. ['OpMOHBI 3a/1a10T
HarpaBJieHHE MeTa0O0IMYeCKUM TOTOKAaM, a KpPOBb OOecreYmBaeT  TpaHCHOPT, Oydepuzauio u
sanmry. VX B3ammojeiicTBuE oOecHeunBaeT IMHAMUYECKOE PABHOBECHE BHYTPEHHEH Cpeibl
OpraHu3ma, Mmo3BOJISISE YENIOBEKY afalTHPOBAThCS K CaMbIM pa3HbIM yciaoBusaM. Hapyiienus B aToi
CHCTEME CTaHOBSTCS - OCHOBOM Ui pa3BHUTHUS | CEpbE3HBIX - 3a00lIeBaHMM, a - MOHUMaHUE
OMOXMMHUYECKUX MEXaHHW3MOB I03BOJISIET  CO3/1aBaTh A(P(EKTUBHBIE TOIXOAbl K JUArHOCTUKE U
JIEYEHHUIO.

4. UnarocTpaTuBHBINA MaTepuaJ:
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Ipesenrarus B cpeae power point

5. *Jluteparypa:

6. KoHTpoJIbHBIE BONIPOCHI:

1. Kakue Ouosorndeckue (QyHKIIMH BRITOJHSAIOT HHTEP(HEPOHBI?

2. Ha kakue rpymibl pa3aensroT GepMEHTHI IIa3Mbl KPOBU?

3. Kakue OydepHbie crucTeMbl GyHKIHMOHUPYIOT B KPOBU?

4. Kakue ocHOBHBIE (DAaKTOPBI yUacCTBYIOT B Ipolleccax CBEpThIBaHUS KPOBU?
5. Kaxk ocymectBisieTcst kiaccu(pukanys ropMOHOB 10 XUMUYECKOMY CTPOSHUIO?
6. [To KakuM MexaHH3MaM ICUCTBYIOT TOPMOHBI?

7. Kak nporcxoauT OMOCHHTE3 HHCYIHHA?

8. Kak ocymiecTBisieTcss MeXaHU3M JCHCTBHS TOPMOHA TJIFOKaroHa?

9. I'lo kakoif TpuuMHEe BO3HUKACT WHCYIMHOHE3aBUCUMBIN CaXapHblil quadeT?

Ne8
1.-Tema: buoxumusi HEpBHOM, MBIIIICYHON TKaHEH M 3yOHOH TKaHEH.
2. Hesab: OOBICHUTE MPOLIECCH OMOXUMUM HEPBHOHM TKaHU. OOBICHUTH Ha MOJIEKYJISIPHOM YPOBHE
MPOLIECChl OMOXUMHUU MBIIIEUHOM TKaHHU.
3. Te3uchl Jeknun. OcoOCHHOCTHIO XMMHUYECKOTO COCTaBa HEPBHBIX KIIETOK SIBJISICTCS HATHMYNE
HEOOBITHBIX OCIIKOB TaKMX KaK HEHPOTIOOYIMH, HEUPOCTPOMHUH, HEHUPOKEPATHH, HEHPOKOJIareH 1
kiatpul. HelipornoOyaun — JIHK - comepxammii u - nevipoctpomun — PHK - copepxarmmii
HYKJICONPOTeU b1, Helipokosutared — nporeonunua. JJHK u PHK conepxatcs u B cBOOO1HOM BHIE.
Y cTaHOBIIEHO, YTO C BO3pacToM yBenuunBaercs ypoeeHb PHK u cumskaercs yposens /IHK.

OCHOBHBIM MEXaHH3MOM, 00ECTIEYNBAIOLIIM BO3HNKHOBEHNE HEPBHOTO UMILYJIbCA SBISETCS
MEMOpaHHBIM MOTCHIMANT (GOPMHUPYIOIIMICS HAa MeMOpaHax HEPBHBIX KIIETOK 3a CUET TPaJAHCHTa
kontentpamuu #oHos ‘Na“ u K'. OCHOBHBIMH (PYHKIMOHAIBHBIMUA CHCTEMAMU 3TOFO TpoHecca
seisierest Natu K'. = AT®-a3a # [Ba THIIa HOHIIPOBOJSIINX KAHAJIOB-HATPHEBBIC U KAIHEBBIC
kananpl. IlocpenctBom pepments Na“ u K* — ATd-a3wl  wcnonssyronieii sepruo ATO
IPOMCXOIUT OTKaurBanue noHoB Na* u3 kietku B o6meH Ha non K'. ‘B pesyabrare paGoThl 3TOTO
TaK - HA3bIBAEMOTO - HATPUI-KaJMEBOr0 Hacoca KoHumeHTtpanus Na* BHyTpU KIIETKH CTaHOBHTCS
HOPHMEPHO B JIECATH pa3 MEHBHIE YeM CHapykH, a K¥'— Ha000pOT, 3HAUNTENLHO HUKE CHAPYIKHU, YEM
BHYTpH KJIETKM. W ‘32 cueT BO3HMKIIEH pa3sHOCTH KoHIeHTpauuii|nonos Na“ u K Bosumkaer
ANMEKTPOXUMHUYCSCKUN MEMOpPaHHBIN MTOTCHIIAA.

AKCOH TI000r0 HEWpOHA - 3aKAHUYMBACTCS CHHANITUYCCKOHN - ITyrOBKOW, oOpasyromieid ¢
MeMOpaHoii, 3¢ dekTopHON KieTku cuHarc. -CyIecTBYIOT  pa3HbIe MeXaHH3Mbl  CHHAHTHYECKOU
nepefaud HepBHOTO uMITyinbca. CaMblii mpOCTOW M OBICTPHINA - CIIOCO0, Tiepemadn CUTHajia OT
HEHpOHA K HEHWPOHY — 3TO NpPSAMOE JJIEKTPUUECKOE B3aUMOJACHUCTBHUE YEPE3 ILIEIEBbIC KOHTAKTHI.
Takne anekTprudecKkue CUHANChl MEXAY HEMPOHAMHU BCTPEYAOTCS B HEKOTOPBIX YYaCTKAaX HEPBHOU
cUCTeMbI. [ 7aBHOE MPEUMYIIECTBO 3JIEKTPUUYECKUX - CHHAIICOB COCTOMT B TOM, YTO CHTHal
nepenaercs 6e3 3anep:kku. Ho 3TH cuHamnchl He MPHUCIOCOOIEHBI K  BBIOJIHEHUIO  HEKOTOPHIX
GYHKIIUH ¥ HE MOTYT TaK. TOHKO PeryJMpOBaThCs, KaK TpyMNIa XUMHYECKHX CHHAICOB, TJe
repeaaya CUrHaja OCYIIECTBIISIETCS MOCPENACTBOM XHMMHYECKOTO BEIIECTBA — IOCPEIHUKA. JTOT
NOCPEeTHUK-HEUPOMEANATOP — IIYTEM HK30LMTO3a BEICBOOOIKIAETCS B CHHANITUYECKYIO HIETb, IYTEM
mud¢y3un qoctTuraet MOCTCHHANTHYECKON MeMOpaHbl U TEM CaMbIM TIepe/laeT HEPBHBIN CUTHAI Ha
3pHEKTOPHYIO KIETKY.

Haubonee wu3ydeHbl 'MEeXaHU3MBI IIEpejadyd HEPBHOTO HUMITYJAbCAa B HEPBHOMBIIIECUHOM,
alleTWIXOJMHOBOM M aJpeHepruueckoM cuHarce. OOHapyXeHa  Tpymma HeHpoMeIuaTopoB —
MIPOU3BOJIHBIE AMIUHOKHCIOT-0MOTEHHBIE aMUHBI W HEHpONENTUIBl. Y CTaHOBJIEHO TaK)Ke Hajludue
BO30Y)KJAIOIINX U TOPMO3HBIX CHHAIICOB. MenuaTtopaMi B TOPMO3HBIX CHHAIICAX SIBJBIFOTCS TIUIHH
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Y- aMMHOMACIISIHAsT KHCIIOThI, K MeAuaTopaM BO30yKIAIOHIMX CHHAICOB KPOME OMOT€HHBIX aMUHOB
OTHOCSITCS [TyTAMUHOBAS ¥ aCTlaparuHOBasi KACIOTBI,

Tak, npu mU30GpEeHUN U MaHUAKAIBHO-ACTIPECCUBHOM TICHX03€¢ ObUIH ~OOHAPYKECHBI
METWJIMPOBAHHBIC IMPOU3BOMHBIC JA0(haMiUHA WIH HOpPAJpCHANHHA — JUMETOKCU(PECHUIITUIAMUH
(AM®D), HanmoMUHAIOIMIUM IO CTPYKTYPE MCHXOMHUMETHK MECKAIMH. YCTaHOBICHO TaKXXe, 4TO B
6onpmoM kKonmdectBe JIMDD conepkuTcs B Mode OOJIBHBIX APKHHCOHU3MOM.

I'AMK sBiisieTCh TOPMO3HBIM MEIHATOPOM, OJHOBPEMEHHO WUIPAET POJIb CHHANTUYECKOTO
MOJYJSATOpa Ha YpOBHE OOGOHATEIBHOrO. Oyrpa  MoO3ra M BBI3BIBACT AHOMAJIUU IOBEACHHS,
HaNOMHHAIOIINE TICUXO03bI.

CKeneTHbIE U CEP/ICUHBIC MBIIIIBI IPH MUKPOCKOIUYECKOM HCCIEIOBAHUN OOHAPYKUBAIOT
MOTIEPEYHYIO UCUEPUECHHOCTH, B IIIAKUX MBIIIIAX TaKas NCYEPUEHHOCTh OTCYTCBYeT. B oTiinuune ot
MOTIEPEYHO — IMOJIOCATHIX MBIIIEH TJIaJKUe MBIIIIBL HE COAEPIKAT OOk TpOonoHWH. MHTrHOUTpOM
B3aMMOJEHCTBHUS aKTHHA C MHO3WHOM B TJaJKUX MBILIIAX CILY>)KUT P — JIETKas Ienb MUO3WHA, a
MOTIEPEYHO_— TIOJIOCATHIX MBI TPOMOHUH — J. B IIagkux MBIIIax XoJIeCTEpUHa OOJBIIe YeM B
CEepACYHON M CKEJICTHOM MYCKYJIaType.

Kaxnas muopubpuina cobpaHa M3 MHOKECTBa CapKOMEPOB, JUIMHA KOTOPBIX 0T-1500 10
2300 HM, OrpaHUYCHHBIX APYT OT Apyra Z — IJIacCTHHKaMH, KOTopbie chopMupoBaHd OemkoM o —
akTuMuHOM. CapkoMep — 3To' pyHKIIMOHAIbHAS SAUHUIIA MBITIIBI. KaxXmbIii capkoMep MOCTpOeH U3
OCNKOBBIX HUTEH ((PHIaMEHTOB) ABYX ‘THIOB — TOJICTBIX M TOHKHX HHUTEH. OCHOBHBIM OEIKOM
TOJICTHIX HUTEH SIBIISICTCS MUO3UH, 2 TOHKUX aKTHUH, TPOTIOHWH, TPOTIOMHO3UH.

CornacaHo COBpEeMEHHBIM JAAHHBIM OMOXWMHUYECKUH LIMKJI COKpalleHHs] W pacciiabieHus
T00O0TO TUMA MBI COCTOUT U3 TISATU CTAIUU:

1. T'omoBkHM MHO3MHA HarpyxkaroTcss MosekyiamMu ATO.

2. CBOOOIHO Bpaliasch MOA OOJBIIUM yIiiaM, TOJIOBKH MHO3WHB KOHTAKTHUPYIOT ¢ F —
aKTHHOM; 00pa3ys ¢ 0chbio GuOPHILIEL yron okoio 90 °.

3. Accommanus TroIOBOK MHO3WHA C - aKTUHOM TpuBOIUT K aktuBanuu AT®d-a3bl, K
rugaponu3y. AT® u ocBoboxaeHuto AJId u Heopranmueckoro docdara. IT0 MEHSET ~yrona
B3aMMOCBSA3M TOJIOBOK MHO3MHA ¢ akTHHOM ¢ 90% 10 45% 1 mpuBOAUT X NPOABMKEHUIO aKTHHA HA
10-15 BM B HampaBJIeHUH IICHTPA capKoMepa T.€. MeHseTcs KoH(opMalus 6enkoB koMimiekca F —
aKTUH — MUO3UH — IIPOMCXOJUT COKpAIlleHUE.

4. Hosble Mosiekysibl AT® CBA3bIBAIOTCS C TOJOBKaMU MHO3UHA KOMIUIEKCA MHO3WH — F —
aKTUH.

5. Kommnekc Muo3ud — AT® obragaeT HU3KAM CPOACTBOM. K aKTHHY, YTO TPHUBOJUT K
OTJICICHUIO TOJIOBOK MUO3WHB OT T — aKTWHA — BOCCTAHABIMBACTCSI MCXOAHOE COCTOSIHHE OEIKOB
TOJICTBIX ¥ TOHKHX HUTEW CapKOMEPOB — IPOUCXOAUT pacciabiieHue.

[To 9TuM WpUHLOUATIAM TIPOUCXOAMT - COKpAIECHUE ~ U paccuabieHue JOoObIX — MBILII.
EauHCTBEeHHBIM JTMMUTHPYIOINUM (aKTOPOM MBIILIEYHOT0 COKpPAILICHHs M paccilallieHus sBIsieTCs
AT®, a raaBHBIM PETYIIATOPOM DTHX MPOIIECCOB ABIAIOTCS HOHBI Ca’’, KOTOphle HaKaIIMBAIOTCS B
LUCTEPHAX CapKOILIa3MAaTUYECKOr0 PETUKYIyMa B KOMILJIEKCE cO crenuanbHbiM Ca CBSI3bIBAIOIINM
0eJIKOM KaJbCEKBECTPHHOM.

bone3Hn  MbIIEUHON  TKaHW, =~ COMPABOXKAAIONIMECT  aTpoduer, XapaKTEPHU3YIOTCS
YBEJIMYCHUEM YPOBHS KpeaTHHA B KPOBU M- TIOSBJICHHEM €r0 B MOYE, — KpeaTWHypus. Y pPOBEHb
KpeaTuHa 3aBHCUT OT CKOPOCTH €ro CHHTE3a M TpeBpalleHUs B KpeaTHHUH. KpeaTMHUH Takxke
BBIBOAMTCSA ‘¢ MO4YOH. Kpearnnun oOpasyercst mpu He (epMeHTaTUBHOM jaedhochopuiInpoBaHUN
kpeatuHaochara. I[lpu wMblmeynbix gacTpodusx  BbIACIEHUE KpeaTMHHAa M3 OpraHusMa
YBEJIMUYMBAETCS, a KpEaTUHUHA YMEHbBIIAETCS. DTO, BEPOSITHO, CBA3AHO CO CHMIKEHUEM CKOpPOCTH
oOpazoBanus kpeaTuHpochara B MpIIIIIAX.

4. UnarocTpaTuBHBINA MaTepuaJ:
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Ipesenrarus B cpeae power point

5. *Jluteparypa:

6. KoHTpoJIbHBIE BONIPOCHI:

1. Kakre HeoObIuHBIE OCTTKU BXOAST B XUMHUYECKUN COCTaB HEPBHBIX KIETOK?
2. Yto ABJSIIOTCSE MEAUATOPAMU CHHAICOB, MEPEIAIOINUX TOPMO3SIIUI CUTHAT?
3. Kak BO3HMKAEeT HEPBHBIN NMITYJIHC?

4. Kak nepenaercsi HEpBHbIM UMIYJIbC Y€PE3 CHHANTUYECKUE CUCTEMbI?

5. Y10 ABASLETCS MEIUATOPOM CEHCOPHBIX W 00JIErYaronux HeHpOHOB?

6. Kakue OejIkil BXOIAT B COCTaB MBIIIIEYHON TKAHN?

7. O0BsicHUTE OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI MHO3HHA.

8. I3 xakux 0enKoB 00pa3oBaH TOHKUKN (pUIAMEHT MBIIUICIHON TKAH!?

9. Kak ocyiecTBisieTcs COKpaleHne | pacciaadIeHne CKeIeTHBIX. MBIIIIT?
10. [Tpwu xakoit 00I€3HN MBIIHEYHON TKaHU HAOII0IACTCS KPEaTHHYPHS?

IIpumeuanue: 5. *JIuteparypa:
OCHOBHAasI
HA PYCCKOM fI3bIKe
1. buoxumus, nmox pen. Yi.-kopp. PAH, mpod. E.C. Ceepuna.- M., 2011
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3. Tartbeprenos C.O. «MeaunuHckas U KIMHUYCCKAs OHOXUME».- DBepo, 2017.1lrom;
4. TanbeprenoB C.O. MenunuHckas onoxumus.- Actana, 2011.
JlonmosHUTENbHAS:
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