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BBITIOJTHCHHSI KOHTPOJILHON pabOThI, BAPUAHTHI KOHTPOJIBHOU paOOTHI JJI HaIpaBJie-
Hus noarotoBku, 19.03.03 IIpoaykTsl MUTaHUS KUBOTHOTO MPOUCXOXKACHUS OYHAs U
3a04Hasi popMbl OOyUECHHSI.
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YuebHoe mocobre pacCMOTPEHO U PEKOMEHIOBAHO K M3JaHUI0 Kadeapon Xu-
muu 6 centsopsa 2022 r., mporokos Ne 1

Y4eOHO-MeTOAMYECKOe MOCOOHE MO U3YUEHHUIO NTUCIMIUIMHBL  PEKOMEHIO0BAHO
K U3/IaHUIO B KaYECTBE JIOKAJIBHOTO 3JIEKTPOHHOIO METOAUYECKOr0 MaTepuana MeTo-
JUYECKOW KOMUCCHEN MHCTUTYTa arponHkeHepuu u nuieBbsix cucteM GPI'6OY BO
«KanuauHTpagckuii rocyJapCTBEHHBIM TexHUYecKui yHuBepcuter» 30 ceHTsIOps
2022 r., mpotokon Ne 10

VJIK 577.1 (076)

© denepalibHOE TOCYIAPCTBEHHOE
OroKeTHOE 00pa3oBaTeNbHOE yUupe-
YKJICHUE BBICIIIETO 00pa30BaHUs
«KanuHuHrpaackuii rocyaapCTBEHHbIN
TEXHUYECKUN yHUBEpcUTET», 2022 T.

© Bopotnukos b. 0., Hedenora H. I,
2022 1.



1.1.

2.1
2.2.
2.3.
2.4,
2.5.
2.6.
2.7.
2.8.
2.9.
2.10.

3.1.
3.2.
3.3.

OI'JIABJIEHUE

OPTAHMU3ALIMOHHO-METO/NYECKUNE YKA3AHUA. ......... 4
CTPYKTYPA JUCIIMIITHHDBL. . . .\ vt ettteeeeteeeeeeaineeeeaninnneeaannnss 4

COHEP)XAHUE TEM JUCHUIIVIMHBI 1 METOAMUYECKUE

VKA3ZAHUSA TIO UX UBYUEHMIO. ...ttt 8
Tema 1. BBegenne XuMUYECKUN COCTAB KUBBIX OPraHU3MOB. ....... 8
TeMa 2. BUTAMEHDBL. ...ttt 10
TeMa 3. DCPMEHTBL. ...ttt eitte et e eie e eieeeieeeaneeeaneenns 12
TeMa 4. TOPMOHBL. ...ttt ettt e e e e e e eeae e ennanns 15
Tema 5. ITonsiTue 06 OOMEHE BEUIECTB Ml DHEPTUH ... .evuvernnnnnnn.. 17
Tema 6. YTIIEBOIBI M X OOMEH. ..ottt eeeiieiiieeeein 19
Tema 7. JIMIUIBI K HX OOMEH.. . ...ttt e e e 22
Tema 8. benku, HyKJI€MHOBBIC KUCIIOTHI M KX OOMEH................... 24
Tema 9. B3anMOCBSI3b TIPOIIECCOB OOMEHA. ....'vveeneeenreeeeannennnns 26
Tema 10. buoxumMusi MBIIIEYHOU U JKUPOBOM TKAHU. .....ce'nnnnnn.. .. 27
KOHTPOJIBHAA PABOTA U METOJUMYECKUE YKA3AHUS

ITO EE BBIIIOJTHEHMIO . ..., 29
Odopmiterne u BBIOOp BapuaHTa KOHTPOJIBHOHN PabOTHI............... 29
Metoauyeckue yKka3aHus 10 BBHITTOJTHEHHUIO KOHTPOJBHOM paboThl... 33
KOHTPOTBHOE BATAHMEC. . ...\ve ittt ittt eie e eiee e 34
BUBJIMOTPAOMYECKUN CITMCOK............ooovvieeiiieee, 39



1. OPTAHU3AIIMOHHO-METOANYECKHUE YKA3AHUSA
1.1 CTpykTypa Q¥ CHUNINHBI
HMucuumunaa Xumus (pazaen «buoxumusi nuimeBbIx TPOIYKTOB») OTHOCUTCS
K oOsi3arenbHOM yacTu brioka 1 oOpa3oBarenbHOM mporpaMmbl —OakajiaBpuaTa IO
Hanpasnenuio 19.03.03 [IpoaykTel nUTaHKS YKUBOTHOTO MIPOUCXOKICHHS.
TeMatuueckuii MiiaH JEKIIMOHHBIX 3aHsATUl (JI3) mpencrasnen B Tabnuie 1.

Tabnuma 1
O0beM (TpyTI0EMKOCTh OCBOCHMS) M coaeprkanue JI3
Howmep Kou-Bo yacos JI3
TeMLL Tema JTeKIMOHHOTO 3aHATUSA OYHasg | 3a04Has
dbopma dhopma
1 Brenenue 9 1
XHUMHUYECKHI COCTaB KMBBIX OPTaHU3MOB
2 ButamuHbl 2 1
3 DepMEHTHI 2
4 ["'opMOHBI 2 -
S [Tonsitue 00 0OMEHE BEIIECTB M SHEPTHUH 2 1
6 VrineBoasl 1 UX 0OMeEH 2 -
7 JIunuae! 1 ux oOMeH 4 2
8 benku, HyKJIEMHOBBIE KUCIOTHI U KX OOMEH 5 1
9 B3anmocBs3b mporeccoB ooMeHa 6 2
10 buoxumusi MbIlIEYHONW M KUPOBOM TKAHHW CHIPbI U 3
MUIIEBBIX MTPOTYKTOB ]
Hroro 30 10

Hucuummaa Xumus (pasnen «buoXumus MUINEBBIX MPOIYKTOBY») SIBIISIETCS
0a30BOM TUCHMILIMHON, POopMUPYIONIEH Yy 00yUYaroIInXcsi TOTOBHOCTh MCIIOJIH30BaTh
MOJTYYCHHBIC 3HAHUS, YMEHUS U HABBIKU MPU U3YUYEHUH MHUKPOOHOJIOTMU U JPYTHUX
MOCJEAYIONUX JUCHUIUIMH €CTECTBEHHOHAYYHOT0 U MPO(ECCHOHATBHOIO ITUKIIOB
MOJTOTOBKH.

[lenbt0 OCBOCHUSI JUCHUIUIUHBI SIBJISIETCS (DOPMUPOBAHHUE COBPEMEHHBIX 3HA-
HUM, YMEHHUI ¥ HABBIKOB MO OMOXUMHH JJISI UCIIOJIL30BAHUS TIPU PEIICHUU Tpodec-
CHUOHAJILHBIX 3a]1a4.

3agayamMu JUCUUILIMHBI SBJISIIOTCS:

- HW3y4YE€HUE Ha MOJIEKYJISIPHOM YpPOBHE XMMHUYECKOT0 COCTaBa MUIIEBBIX MPO-
JYKTOB U KUBBIX OPTaHU3MOB;

- U3YUYEHHUE OCHOBHBIX MPOLIECCOB, MPOTEKAIOIIMX B MUIIEBBIX MPOJYKTaX M
KUBOM OpPTaHU3ME, U UX CBA3U C JACATEIbHOCTHIO KJIETOK, TKAaHEH, OPraHoOB U Opra-
HH3Ma B LIEJIOM;

- IpUOOpEeTEeHHE IKCIIEPUMEHTAIBLHBIX HABBIKOB OMOXMMHUYECKHX HCCIEI0Ba-
HUM, YMEHHS aHAJTU3UPOBATH MOJIYYEHHBIE PE3YIbTaThl YKCIIEPUMEHTOB.

[Ipu peanuzanuu qucHUIUIMHBI XUMUS (pa3aen « BHOXUMUS MUIIEBBIX MPOIYK-
TOB)») OpPraHU3yeTCsl MPaKTHYeCKas MOJrOTOBKA IMyTEeM IMPOBEACHUS J1aOOpaTOPHBIX
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paboT, MpeaycMaTpUBAIONIMX Y4YacTHE OOydYaroluXcsi B BBIMOJHEHUU OTAEIbHBIX
AIIEMEHTOB padoT, CBA3aHHBIX ¢ OyAyIIel mpodeccuoHaIbHOM 1eATeIbHOCTHIO.

B pe3ynbpTaTe 0CBOECHUS TUCHUIIIMHBI 00YYarOIMUNCs TOJKEH:

3HATh:

YPOBHH OpPTaHU3AIMHA ¥ CBOMCTBA KUBBIX CUCTEM; TIPUHITUIIBI OMOIHEPTETHKHY;
a’pOoOHBIE U aHAIPOOHBIE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI;

OMOCHHTE3 BEIIECTB B KJIETKaX B 00beME, HEOOXOIUMOM 11 OHUMAaHMS OC-
HOBHBIX 3aKOHOMEPHOCTEH OMOTEXHOJOTHICCKUX, (PU3UKO-XUMUYECKUX U OHOXHMHU-
YECKUX MPOLECCOB;

yMeTh:

WCITOJIB30BaTh 0a30BbIC 3HAHUS B 00JACTH OMOXWMHH JJIS YIPABICHUS MPE]I-
NPUATUSAMUA THTAHUS C YYETOM BO3MOXKHBIX HW3MEHEHUH (U3UKO-XUMHUICCKUX
CBOWCTB MUIIEBOTO CHIPHS;

MPUMEHSATh 3HAHUS O CBOMCTBAaX OMOJIOTMYECKUX CHUCTEM TMPU PEIICHUU TIPO-
(heccruoHaNbHBIX 3a/1a4;

BJIA/IeTh:

METOaMH OIICHKH CBOWCTB MHUIIEBOTO CHIPHS, MTPOIYKIIMA MTUTAHUS HA OCHOBE
WCITOJTh30BaHUs (PYHIaMEHTAIbHBIX 3HAHUH B 001aCTH OMOXMMUH; HaBBIKAMH TPOBE-
JICHUSI SKCTIEPUMEHTAIBHBIX UCCIEI0BAHUIN; TTpaBUiiaMu 0€30MacHOi paboThI B 1a00-
paTopuHu.

VY4eOHO-METOIUYECKOE MOCOOHE COJIEPKUT MATEPHUAIIbl IO U3YUYEHUIO TUCLIH-
IUTMHBL: KPaTKOE COJIEpKaHUE TeM, CIIHMCOK PEKOMEHIYEMOH JIMTepaTypbl, BOMPOCHI
JUTsI CAaMOTIPOBEPKH) U BapUAHTHI KOHTPOJIBHBIX 3a/laHuid. JIEKIIMOHHBIN Kypc BKIIO-
94aeT OCHOBHBIE BOTIPOCHI IUCIUTIITUHBI.

OcHOBHOM 00BEM y4eOHOM pabOThI BBITIOJIHICTCS CTYJEHTOM CaMOCTOSTEILHO.
[Ipuctynas Kk U3y4eHuI0 OYepeTHON TeMbI, 03HAKOMBTECH C €€ COJIep KaHueM, 10 10e-
pUTE JTUTEpATypHBbIE UCTOYHUKU. [Ipu mMepBOM YTEHMM MOCTApaNTECh MOIYyYUTh 00-
niee npejacTaBieHne o0 yueOHOM marepuare. 3aTeM 03HAaKOMbTECh C BOIPOCAMU ISl
CaMOITPOBEPKHU JIJIs YSICHEHUSI 00bEMa TpeOOBaHU.

Jlanee npuctynaiTe K MOBTOPHOMY M3YUYEHHUIO TEMbI, B X0/I€ KOTOPOrO HEOO-
XOJIMMO YCBOUTH MOHATUS U 3aKOHOMEPHOCTH, 00pa3yIoIIue TEOPETUUECKYIO0 OCHOBY
aucuuIuInHbL. [Tone3Ho coctaBieHne KOHCIEKTa.

[Tocne uzydeHus: TeM paboueil TmporpaMMbl CTYJICHTY CJIEIYET BBIMOJIHUTH
KOHTPOJIbHYIO0 paboTy. Tabnuima 4 mis BeIOOpa BapuaHTa, KOHTPOJIbHBIC 3aJaHUS U
METOJMYECKHE YKa3aHUS M0 WX BBITIOJIHEHUIO TIPUBEICHBI B 3aKIIOYUTEIILHON YacTh
naHHOTO y4eOHoro mocobusi. KonTponpHas pabota J0iKHA OBITH MPOBEPEHA MPETO-
JaBaTesieM M 3a4TeHa JI0 Havajla dK3aMEHAIMOHHOW CECCHUM.

HempemeHHBIM yCIOBHEM YCIENTHOTO YCBOSHUS MUCIUILTUHBI XUMUS (pas3aen
«brOXUMHS UIIEBBIX TIPOIYKTOBY) SIBISICTCS BBITIOJHEHUE J1a00PAaTOPHOTO MPAKTH-
KyMa, Pa3BUBAIOIIECTO Y CTYJCHTOB HABBIKM HAYYHOTO JKCIEPUMEHTHUPOBAHMS, HC-
CJIeI0BATEIbCKUM MOAXO0/ K U3yYeHUIO TeMbl. JlabopaTtopHble paboThl (3KCIEPUMEHT
M OTYETHI) BBIMOJHAIOTCS B BbIJEICHHOE y4eOHbIM rpadgukoM Bpems. Ilepeuens na-
OOpaTOpPHBIX PAOOT MPUBOAUTCS B OTACIHHOM y4eOHOM MMOCOOUH.

W3yueHnne MUCHIUTIINHBI « BHOXMMUS MHIIEBBIX MPOIYKTOBY» 3aBEPIIACTCS K-
3aMEHOM. OK3aMEH IPOBOJMUTCS IO dK3aMEHAIMOHHbIM Oujieram. Kaxnupiii Oumer
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COJIEPKUT BOMPOCHI B (POPMYIMPOBKE, COOTBETCTBYIOIIECH COAECPKAHUIO TEM JUCIIH-
uHbl. OCHOBOMW JJIS OMpENIeNICHUs] OIIEHKH Ha AK3aMeHaX CIY>XUT ypOBEHb YCBOE-
HUs yueOHOoro Matepuania (tadnuma 2). B Teuenne yaeOHOTO TO]a CTYACHTOB TPOBO-
TSITCSL KOHCYJIBTAIAH 110 PACTIMCAHHIO KaeIphl X UMHH.

Tabmuia 2
CucrteMa OIIEHOK M KPUTEPHUU BBICTABIICHHS OIICHKH
Cucrema 2 3 4 5
OILICHOK 0-40 % 41-60 % 61-80 % 81-100 %
«HEYIIOBJIETBOPH- «Y/IOBJIETBOPH- «XOPOIIIO» «OTJIMYHOY
Kpurepuit TEJIbHO» TEJILHO»
«HE 3a4TECHO» «3aUTEHO

1 Cucremuocts | O0mamaer uactuu- | O6mamaer muHu- | O0nagaer O0mamaeT IOIHO-
W TOJHOTA 3HAa- | HBIMH W  pa3po3- | MaJbHBIM  Ha0O0- | HAOOpOM  3HA- | TOW 3HAHWUW U CH-
HUM B OTHOIIE- | HCHHBIMH 3HAHUS- | pPOM 3HAHWM, HE- | HUM, JOCTaro4- | CTEMHBIM
HUU u3yuyae- | MU, KOTOpbIE HE | OOXOAMMBIM [UIsl | HBIM JUIS  CH- | B3DJIAJIOM Ha H3Y-
MbIX 00OBEKTOB MOJKET HAy4YHO- | CHCTEMHOTO CTEMHOTO YaeMEId 00BEKT

KOPPEKTHO ~ CBSI3bI-
BaTh MEXIy coOOM
(TOJTBKO HEKOTOPBIE
N3 KOTOPBIX MOXKCT
CBSI3bIBaTh  MEXKIY

B3MNIAa Ha W3Y-
qyaeMBbIi 00BEKT

B3MNIAJa HA U3Y-
qaeMbId 00OBEKT

coboit)
2 Pabora ¢ mH- | He B cocrosuuu | MoxeT Haith | MoxeT HalTh, | MoxeTt HaWTH,
dopmarueit HaXOJUThb HEO0O0XO- | HEOOXOIUMYIO UHTEPIPETUPO- | CUCTEMATU3HUPO-
mumyro  uHpopMa- | HGOpMalMIO B | BaTh M CUCTeMa- | BaTb ~ HEOOXOAHU-
nuio, Jubo B CO- | paMKax IIOCTaB- | TUBMPOBAaTh He- | Myl  uH(pOpMa-
CTOSIHUM HAaXOIUTh | JIEHHOH 3a7auu 00XOIMMYIO LU0, & TAK)KE BbI-
OTHeNbHbIE  (¢par- nH(poOpManuoo B | SIBUTh HOBBIE, JIO-
MeHTBl MH(pOpMa- pamMKax IMOCTaB- | TOJIHUTEIbHbIE
MM B paMKax IIO- JICHHOM 3aJja4yil | UICTOYHUKU  MH-
CTaBJIEHHOM 3aJaun dbopmanuu B pam-
Kax IOCTaBJICH-
HOM 3a/1a4u
3.Hayunoe He wmoxer nenars | B cocrosinuu | B cocrosinuu | B COCTOSTHUH
OCMBICJICHHE HAay4HO  KOPPEKT- | OCYILECTBIATh OCYLIECTBIIAT OCYLIECTBIIATh
M3y4aeMoOro sB- | HbIX BBIBOJOB W3 | HAYyYHO KOPPEKT- | cUCTeMaTHue- CUCTEMaTUYEeCKUI
JIEHUs], TPOLEC- | UMEIOIIUXCS Y HETO | HBIH aHaJu3 | CKHA M HAy4dHO | U Hay4yHO-
ca, o0beKTa CBEJICHUH, B COCTO- | MPEJOCTABICHHON | KOPPEKTHBIN KOPPEKTHBIN aHa-
SHUU TIPOaHATIHN3U- | HHPOPMAIIUH aHaJIU3 TPENo- | U3  IPEJOCTaB-
poBarTk TOJBKO HE- CTaBJICHHOM neHHot  uHOp-
KOTOpbIE W3 UMe- nHpopMaIuy, Malll1, BOBJIEKAET
IOIUXCS Yy HEero BOBJIEKAET B UC- | B HCCIEAOBAHUE
CBEJCHUN CIIEJOBAHUE HO- | HOBBIE PEJIEBAHT-
BBIE PEJEBAHT- | HBIE TIOCTaBJICH-
HBIE 3a/aue | HOM 3ajadye JaH-
JTAaHHBIE HBIE, IIpeaIaraeT
HOBBIE  PaKypChl
ITOCTaBJIEHHON
3a/1a4u
4. OcBoenue | B cocrossnun pe- | B cocrostaum pe- | B cocrosinnu | He Tonpko Bnaje-
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Cucrema 2 3 4 5
OLICHOK 0-40% 41-60 % 61-80 % 81-100 %
«HEYIIOBJIETBOPHU- «YZIOBJIETBOPHU- «XOpOIIIO» «OTJIIMYHO
Kpurepuit TEJIbHOY TEJILHO»
«HE 3aUTEHO «3aUTECHO»
CTaHJAPTHBIX nIathb TOJIBKO | IIaTh IOCTAaBJICH- | pelllaTh MOCTaB- | €T aJrOPUTMOM H
aJITOPUTMOB dbparMeHTHI MO- | HbIE 33/1a4M B CO- | JICHHbIC 3aJlaud | IOHUMAeT ero
pellieHuss Tpo- | CTaBIEHHOM 3a/lauu | OTBETCTBUU C 3a- | B COOTBETCTBUU | OCHOBBL, HO U
(eCCUOHANPHBIX | B COOTBETCTBUHU C | IAHHBIM ajro- | ¢ 3aJaHHBIM aj- | Ipeajaraer  Ho-
3ajau 3aJaHHBIM  aJif0- | pUTMOM TOPUTMOM, IIO- | BbIE pELICHUs B
PUTMOM, HE OCBOMJI HHUMAaeT OCHOBBI | paMKax IOCTaB-
MPEJI0KEHHBIH IPEJIOKEHHOTO | JICHHOU 3aJ1a4u
aJIroOpUT™M, JIOMYyC- ajaropuTMa

KaeT OLIMOKU

HpI/I HGO6XOI[HMOCTI/I JIIA O6yan-OIHI/IXC5I HHBaAJINJ0B HJIN o6yqa}oumxc;1 C
OB3 IpcaoCTaBIBICTCA JOIIOJIHUTCIIBHOC BPEMA JIA IIOATOTOBKH OTBCTA C YUCTOM HX

WHJIUBUAYATBHBIX TICUXO()U3NIECKUX 0COOCHHOCTEH.

I[JI?I YCIICITHOI'O OCBOCHHUA AUCIUIIIMHBI XuMus (pa3z[en «buoxumus IMTUIIC-
BBIX HpOIIYKTOB») B yLIe6HO-M€TOI[I/ILIGCKOM MocoOuu 10 HN3YUCHUIO AUCIHUIIINHBI
IIPUBOAUTCA KPATKOC COACPIKAHUC K&)K,I[Oﬁ TCMbI 3aHATHA, HdHbBI PCKOMCHIALIMU K

OpraHu3anunuu CaMOCTOSITCJIbHOM pa6OTI>I CTYACHTOB.




2 COIEP) KAHUE TEM JUCHUIIJIMHBI U METO/IMYECKUE
YKA3AHMUMS 110 UX U3YUYHEHHUIO
2.1. Tema 1. BBegenune. XuMu4ecKuii COCTAB KMBbIX OPraHU3MOB

[IpenMet u 3a7aum Kypca OMOXUMHUU MUIIEBBIX MPOAYKTOB. MeCTO AMCIUILIN-
Hbl B CTPYKType 00pa3oBaTelbHOW MporpaMmbl. [InaHupyemeie pe3ynbTaThl OCBOE-
HUS TUCITATIIAHEL.

XUMHYECKHN COCTaB JKUBBIX OPraHU3MOB W MHIIEBBIX MPOAYKTOB. XUMHYE-
CKasl OpraHu3aiiusi, CTpoeHue, GyHKIIMU KJICTKH 3YKapUOTOB M ITpoKapruoToB. OO0mmas
XapaKTePUCTHKA U OMOJIOTHYECKAs POJIb OCHOBHBIX TPYII BEIIECTB, COASPKAITUXCS
B J)KMBBIX Oopranu3max. Boma m muHepaibHbie BellecTBa. Coliep:kaHue BOIbI B KH-
BOM OpraHu3Me, Ouosiorudeckasi posb. PactpeseneHue u COCTOSHHUE BOJIBI B KMBBIX
TKaHsax. CoaeprkaHue BOJIbl B MUILEBOM Chipbe M mpoaykrax. Conaep:kaHue MUHE-
paJIbHBIX BEIIECTB B OpraHu3Me. Pojb MUHEpAIBbHBIX BEIIECCTB B MOAJACPKaHUU Be-
JUYUHBI OCMOTHUYECKOTO JIaBJICHUS, KOHIIEHTpAIlMid MOHOB BoJiopoJia (OydepHbie cu-
CTEMBI); y4acTH€ B (POPMHUPOBAHUU CTPYKTYpPbl OHOIOIMMEPOB, B JESITEIBHOCTU
(hepMeHTOB. MuHEepaibHbIE BEIIECTBA B MUIIEBOM ChIPhE U MUILEBBIX MPOAYKTaX.

Jlutepatypa: [1-4]

MeToanueckue yKa3aHus

brnoxuMus NMUIIEBBIX NPOJYKTOB — HAYKa O XMMHUYECKOM COCTaBE MUIIEBBIX
MIPOAYKTOB, KUBOW MAaT€pUM U XUMHUUECKHUX IPOLIECCAX, JEKAUUX B OCHOBE KH3-
HEHHBIX SIBJICHUMU.

buoxumus muIeBbIX MPOIYKTOB BTOPraeTcs BO Bce 00jacTu GyHIaMEeHTaIb-
HOU ¥ MPUKIIATHON HAYKH O KUBOW MaTEpUH, TJI€ UCIOIB3YIOTCA XUMU4eckue, Ghu-
3UKO-XMMUYECKHE U METOJIbl (pepMeHTAaTUBHOrO aHaiu3a. Paboume HampaBieHus B
OMOXUMUHU OTPENETSIOTCS 00HEKTOM MCCIIEIOBAHUS WM TEXHOJOTHH, a TaKKe pas-
Jeabl OMOXUMHUHU THUIIEBBIX MPOAYKTOB, KaK CTaTHYECKas, AUHAMU4YecKas U (PyHK-
LMOHAJIbHAS XapaKTepHbI AJiA J000ro HampasieHus Ouoxumuu. Bee paznenst Ouo-
XUMHH TECHO CBA3aHBI APYT C APYTrOM, CTaTUKA U JUHAMUKA OPTaHU3Ma ONpPENEIAIOT
Ipyr apyra, a ¢GyHKIMOHAIbHAs OUOXUMHUS MHIIEBBIX MPOAYKTOB, BCKPBIBAIOIIAs
XUMUYECKNE MEXaHU3MBbI Pa3JIMYHbIX OPTaHOB M TKaHEH, UCMOIb3YET U 0ObEIUHSET
JAHHBIE CTATUYECKON M JUHAMHYECKON OMOXUMUHU, XapaKTEPUIYIOIIHNE OCYIIEeCTBIIe-
HHE Pa3JIMYHBIX IIPOLIECCOB.

broxumus nUIIEBBIX MPOAYKTOB TECHO CBSI3aHA C MPAKTUYECKUMU MOTPEOHO-
CTSIMU OOIIIECTBA, OHA OKA3bIBAET BIUSHUE HA PA3BUTHE PA3TMUYHBIX 00JIaCTEH Cellb-
CKOTO XO3SICTBA, OOIIECTBEHHOTO MHUTAHUS, MEAWIIMHBI, YYacTBYET B CO3/IaHUU
HAyYHBIX OCHOB COBPEMEHHBIX TEXHOJOTHM MPOU3BOJICTBA, pa3padaThIBAET OCHOBBI
MPAaBUJIILHOTO UCITOJIB30BAHUSI PACTUTEIIBHOTO U KUBOTHOTO CHIPbSI, IPOU3BOACTBA U
npuMeHeHus: (PepMEHTOB, BUTAMUHOB U JIPYTUX OUOJIOTHYECKH aKTUBHBIX COCIHUHE-
HUU B IUTAaHUM YEJIOBEKA.

CyuiecTBOBaHUE JKUBBIX OPraHU3MOB Ha 3eMJie CBSI3aHO C 00OPOTOM XHMMHUYeE-
CKHUX 3JIeMEeHTOB. Hampumep, KOHUEHTpalus yrieponaa, azora, gocdopa, B KUBBIX
OpraHu3Max B JIECSATKA U COTHH pa3 MPEBBIIIAET KOHIIEHTPALUIO 3TUX 3JIEMEHTOB B
3eMHOM KOpe, a KPEMHHUI U alfOMHHHI, KOTOPhIE BMECTE COCTABIISIIOT OoJiee OAHOU
TPETH Beca 3€MHOM KOpbI, B OOJBIIMHCTBE OPraHU3MOB NPUCYTCTBYIOT JIMILb B Cle-
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JOBBIX KOJIMYECTBaX. B TO e Bpems CylIecTBYeT XMMHMUecKas OOIHOCTh TaKHX
dbopM maTepuu, Kak HEeXHUBasi MPUPOAA U KUBbIE cucTeMbl. Ha ocHOBe opraHoreHoB
(yrnepon, BOIOPOI, KHCIOPO, a30T, (hochop, cepa). MoCTpOeHBI BayKHEUIITHE B OHO-
JIOTUYECKOM OTHOUIEHUU OMOOPTaHUYECKUE MOJIEKYJIbl — OEJIKH, HyKJIECUHOBBIE KHC-
JIOTBI, YTJIEBObL, IUIU/bI, BATAMUHBI; UX KOJIMYECTBEHHOE COJIEpKaHUE U OUOJIOTH-
yeckas poJib(IiacTHYecKasi, SHEpreTuuecKas, KaTaIUTUYeCKasi, FEHETUYECKas) B Op-
raHu3Me pasinyHbl. OpraHoreHbl — XUMUYECKHUE 3JIEMEHTHI, JeXKallhue B OCHOBE
Oounonoruueckux cucreM Ha 3emuie. KomOMHaLMs HE3HAYUTENBHOTO KOJIMYECTBA XHU-
MHUYECKMX KOMIIOHEHTOB — 0a3a Ui KaueCTBEHHOTO MHOT000pa3usl )KU3HEHHBIX SIB-
JICHUM.

B xozne OnoxuMuyeckux mporeccoB 00pa3yroTcs MeTabO0INThl, KOTOPbIE 3a4a-
CTYI0 MI'paroT CYIIECTBEHHYIO posib B opranu3me. Hampumep, maBeseBo-yKcycHas
KHCJIOTA SIBJISIETCS TIPOMEXYTOYHBIM MPOJYKTOM XMMHYECKUX IPEBPALICHUMN YTIJle-
BOJIOB U O€JIKOB, B TO € BPEMs OHA UIPAET pOJib CBOCOOPA3HOI0 KaTalau3aTopa B
LIUTPATHOM LUKJIE — IPOLECCEe, MPOTEKAIOIIEM MTPU OKUCICHUH PA3JIUYHbBIX BEIECTB
B OpraHu3me (AMUHOKHUCIOT, JIMIHJIOB, YTIEBOAOB U Ip.).

[Ipy m3yueHnn TaHHOW TEMBI CIEAYET O3HAKOMUTHCS C NMPEAMETOM M 33]1ada-
MU OMOXUMHUU B 00JIACTH OMOTEXHOJIOTMH U OPraHU3alMU PALMOHAIBLHOTO MUTAHMS,
a TAK)K€ CO CTPYKTYpPOH KIIETKH U €€ MOJEKYJSIPHBIMU (XMMUYECKUMH) KOMIIOHEH-
TaMHU.

Jl71s1 3TOr0 HEOOXOIUMO:

1. YsacHUTB 4TO Takoe OMOXMMHUS MUIIEBBIX MPOAYKTOB MUIIEBBIX MPOAYKTOB
KAaK JUCLUIUIMHA; U3 KAKMX Pa3JIeJI0B OHA COCTOUT, KAKOBBI €€ 3a1a4H.

2. BBISICHUTD, UTO SABJSETCS MPEIMETOM OMOXMMMHU, KAKUMU METOJaMU HCClle-
JIOBaHUS OHA MOJIb3YETCH.

3. O0paTuTh BHUMAaHHE HAa MECTO OMOXUMHH Cpelu APYTUX HayK, Ha €€ B3au-
MOCBSA3b C XUMUYECKUMH, TEXHOJIOTMYECKUMU, HaAyKaMH O MUTaHuH. [lo3HAaKOMUTBCS
C HCTOpUEH pa3BUTUS OMOXUMHUHU, OOpPaTUTh BHUMAHUE Ha BKJIAJ OTEYECTBEHHBIX
YYEHBIX B 3TY HayKy.

4. 3anOMHUTH IPU3HAKU KUBOW MAaTEPUH, OTINYUE €€ OT HEXKUBOU.

5. 1103HaKOMUTBCS ¢ YPOBHAMM CTPYKTYPHOM OPraHM3allMM KIIETKHA, HAUMHas
OT HEOPraHUYECKHUX MPEAIIECTBEHHUKOB U KOHYAsi BBICOKOOPTaHU30BaHHOM KIIETKOM.

6. I103HaKOMUTBCS € 3JIEMEHTHBIM COCTAaBOM >KMBBIX OPTaHU3MOB, C OCHOBHBI-
MU XMMHYECKMMU KOMIIOHEHTaMH KJIETOK M TKaHEW OpraHu3Ma (BoJa, MUHEPAJIbHbIC
BELIECTBA, O€JIKH, HyKJICMHOBBIE KUCIIOTHI, YTJI€BObL, JIUIUBI U T.11.).

7. YCBOUTH COBPEMEHHBIE MPEICTABICHUS O KPYrOBOPOTE AJIEMEHTOB M Be-
LIECTB B IPUPOJE U UX POJIb B IKOJIOTUH IUIAHETHI.

Bonpocsl aj1s1 caMonpoBepKHU

HazoBuTe ocHOBHBIE 3ajau OHOXUMUH ?
Kakue MeToanku ucnosyib3yetr OMOXUMHUSI MUILEBBIX MPOIYKTOB?
KaxoBa posb 0T€UECTBEHHBIX YUEHBIX B Pa3BUTHH OMOXUMUU?
Kaxkue paboune HanpaBiieHuss B OMOXUMUH Bbl 3HaeTE?
KakoBo 3HaueHne OMOXUMUU JJI PA3BUTHS TEXHOJIOTUU NIEPEpadOTKH MH-
IIEBOTO CHIPbS?

6. Kakue xuMuyeckue 31€MEHThl OTHOCIT K MUKPO3JIEMEHTaM?
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7. Kakue xuMuyeckue 31eMeHThl OTHOCSIT K OpraHoreHam?

8. Kakwue BemecTBa Ha3pIBAIOT META0OIUTAMHA?

9. Kaxkwue BbI 3Ha€TE IJIACTUICCKUEC BEIIEeCTBA?

10. Kakue BbI 3HaeTE SHEPTETUUECKHE BEIIECTBA?

11. Kakne XWMHUYECKHE BEIIECTBA B OPTaHU3ME WIPAOT KaTATUTHYECKYIO
pOJIb?

12. Kakre XMMU4eCKre BEIIECTBA B OPraHU3ME UTPAIOT TEHETUIECKYIO POJIH?

13. Kakue koHeuHbIE MPOAYKTHI KUZHEEATEILHOCTH Bbl 3HAETE?

14. Kakue mpoIlyKThl MOJHOTO paciiajia BEECTB B OpraHu3Me Bbl 3HaETE?

15. Kakue BeliecTBa MOKHO Ha3BaTh OMOJIOTUYECKH aKTUBHBIMU?

16. Kakue MeTasuibl UMEIOT HauOoJIblllee 3HAUCHUE ISl )KUBBIX OPraHU3MOB?

17. KakoBo coziep>kaHle OCHOBHBIX XMMUYECKHUX AJIEMEHTOB B OpraHU3ME ye-
noBeka?

2.2. Tema 2. BuTaMHHBI

O6mias xapaktepucTika BUTaMuHOB. Kiaccudukanus BuramuHoB. XKupopac-
TBOPUMBIE U BOJOPACTBOPHUMBIE BUTAMHUHBI, CTPOCHHE, OMOJOrHYECKHE (DYHKIIMH.
CyTouHass mOTpeOHOCTh B BUTaMUHAX. ABUTAMHHO3, TMIIOBUTAMHHO3, THIIEPBHUTA-
MuHO3. [TpoBuTamMuHbl. AHTUBUTaMHHBI. BuTamuHononoOHbie BemecTa. Coaepixa-
HUE BUTAaMUHOB B MHILEBOM ChIpbe. BiausHue xpaHeHus u crnocoO0B NepepadOTKu
OMOJIOTrMYECKOr0 ChIPhsl HA COXPAHHOCTh BUTAMUHOB.

Jluteparypa: [1-4]

MeTtoauyeckue yKasaHus

K BuTaMHHaM OTHOCST HM3KOMOJIEKYJISIPHBIE OPraHMYECKUE BEIIECTBA, KHU3-
HEHHO HEOOXOJMMBIE JJI OPTaHU3MOB, TIOCTYTIAIOIINE B OPTaHU3M H3BHE, OMOJIOTH-
YECKU aKTUBHBIE B MaJbIX J103aX (MO0 CPABHEHHUIO C OCHOBHBIMH KOMITIOHEHTAMH -
1y — OeskaMu, yrieBOJaMHu, JTUNugaMu). XuMU4YecKasi IpupoJia BATAMUHOB BECbMa
pazHooOpa3Ha.

BurtaMunbl noapazaenstoT Ha BOJO- U )KUpopacTBopuMbie. BopopacTBopumblie
BUTaMUHBI BXOJST B COCTaB KOEPMEHTOB U yYaCTBYIOT B Pa3HOOOPA3HBIX XUMUYE-
CKHMX PEaKIMSIX B OpraHu3Me, OHU HEOOXOJMMBI JJisi OOMEHa OEJIKOB, JUIUJIOB, yI-
JIEBOJIOB M JPYTUX BEIIECTB, JJIsl peakiui, 00eCleunBaloOluX OPraHU3M dHEPTHUEH,
KakK JJIsl TPOIIECCOB aCCUMWISIMU TaK U AuccuMuisiiuu. Hanpumep, ButamuH B
sBisieTcs coctaBHOM yacTbio ®MH u ®AJ[ — xopepMeHTOB a’dpOoOHBIX JIETHIPOTE-
Ha3. JKupopacTBoprMbie BUTAMUHBI YYaCTBYIOT B pab0Te OMOIIOTHYECKIX MEMOpaH.
Wx naspiBatoT MeMOpanHbpiMU. Hampumep, BUTaMUH A BIHSET HA COCTOSTHUE JIH30-
COM — OPTraHOUJIOB BHYTPUKJIETOUHOIO MuilleBapeHus. [IoBbIIEHHbIE 103bI BUTAMHU-
Ha A TIPUBOJAT K MOBPEKICHHUIO JTU30COMAIBHBIX MEMOpaH, B pe3yJibTaTe B IIUTO-
MJ1a3My HAYMHAIOT BBIXOJIUTH BbIpabaThiBaeMble Jinzocomamu (pepmentsl. Hemocra-
TOK >XMPOPACTBOPHUMBIX BUTAMUHOB NMPUBOJUT K HAPYIIEHUIO MPOIECCOB OKHUCIIH-
TeabHOTO (oChHOPUTUPOBAHUS, KOTOPBIE MPOUCXOAAT HA YPOBHE MEMOpaH.

[TocKOJIbKY BUTaMUHBI HE CUHTE3UPYIOTCSI B OPTaHU3ME YEJIOBEKa M KUBOT-
HBIX, OHU OOBIYHO MOCTYMHAIOT C MPOAYKTAMH PACTUTEIHLHOTO W KUBOTHOTO MPOHUC-
XOXKJeHusl. BoipabaTbiBaeTcss OCHOBHAS Macca BUTAMHUHOB KJIETKAMHU PAaCTEHUM, JJIs
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KOTOPBIX 3TU BELIECTBA SIBJISIIOTCS HE BUTaMUHAMM, a MeTaOoiutamu. Hekoropsle
BUTaMHHBI MOTYT CHUHTE3UPOBATHCS B OPraHU3ME JKMBOTHBIX, HO B HEJOCTATOYHBIX
konuuectBax. Hanpumep, HEOOIbIIOE KOIMUECTBO BUTaMuHa PP MoxeTr cuHTe3upo-
BaThCs M3 aMUHOKHUCIOTH TpunTodana. OJHO U TO K€ BEIIECTBO MOXKET SBISATHCA
BUTAMUHOM JJIsl OJIHUX YKUBOTHBIX, HO OBITH OOBIYHBIM META0OJUTOM ISl JPYTHX.
Hanpumep, Butamun C — acCKOpOMHOBYIO KHCJIOTY — CHUHTE3UPYIOT MOYTU BCE JKH-
BOTHBIE, HE CITOCOOHBI K 3TOMY JIUIIb YEJIOBEK, YEIOBEKOOOpa3Hbie 00€3bsIHBI U OJTUH
BUJl nTull. HekoTopble BUTaMUHBI 00pa3yloTCs B OPraHU3ME XUBOTHBIX M3 CBOHX
XUMHUYECKUX IPEAIICCTBEHHUKOB — IPOBUTAMUHOB. BOJIBIIMHCTBO NPOBUTAMHUHOB
UMEET PACTUTENBHOE IMPOUCXOXKIACHUE W IOCTYNACT B OPraHU3M C IHILIEH, Kak,
HaIlpuMep, KapOTUHBI — IpOoBUTaMUHBI A. HexoTopsle mpOBUTaMUHBI CUHTE3UPYIOT-
Csl B OpPraHM3Me KUBOTHBIX, HAIpUMeEp, 7-A€TUAPOXOJIECTEPUH — MPOBUTAMUH D3,

B xoze u3ydeHns JaHHOW TEMBbI CIEAYyeT YCBOUTH CBEICHUSA O COCTaBe, CTpoe-
HUU, CBOWMCTBAaX, OTIEJIbHBIX IMPEACTaBUTENEH, KilacCU(PUKALMU, paCIpeNesieHUn U
OMOJIOTUYECKOM pPOJM BHUTAMHHOB, C YYETOM IOHUMAaHHUS BIUSHUA BUTAMHHOB Ha
OMOXMMMUYECKHE MPOLIECCH] B OPraHW3Me YMETh MPUMEHSATh UX Ul OpraHU3aluu pa-
LIAOHAJIBHOI'O IUTAHM; MOJIyYUTh MPEACTABICHUE O METOAMKAX KadyeCTBEHHOI'O U
KOJINYECTBEHHOTO OIPEIEIECHNUs BUTAMUHOB, NPAKTUYECKH OCBOUTH HEKOTOPHIE W3
HUX. B pe3ynbrare u3ydeHus JaHHOW TEMBI CTYAEHT JOJIKEH:

- YCBOUTH CBEJICHUA O COCTaBE, CTPOCHUU, CBOMCTBAX, OTIEIBHBIX IIPEICTaBU-
TeNSIX, KJIaCCU(PUKALUK, pACIPECICHUN U OMOJIOTUYECKON POJIM BUTAMHUHOB;

- IIOJIyYUTb IIPEACTABICHUE O METOAUKAX KAUECTBEHHOIO U KOJUYECTBEHHOTO
ONPENEIICHUs] BUTAMUHOB, IPAKTUYECKHM OCBOMTH HEKOTOpbIE M3 HMX. I 3TOrO
HEOOXOIUMO:

1. OGparuth BHUMaHUE Ha TO, YTO B OCHOBE KJacCU(UKAIMU BUTAMUHOB Jie-
KUT UX PACTBOPUMOCTD U 3aIIOMHHUTH HAa3BaHWS BUTAMHHOB, OTHOCSIIIUXCS K JKUPO- U
BOJIOPACTBOPUMBIM.

2. OOpaTuTh BHUMaHUE Ha BO3MOKHOCTh HAKOIUICHUS B TKaHSIX W30BITOYHOTO
KOJINYECTBA KUPOPACTBOPUMBIX BUTAMHUHOB M BOZHHMKHOBEHUE THIIEPBUTAMHHO30B C
TSKEJIBIMU JIJ11 OPTaHU3Ma ITOCIIEACTBUAMMU.

3. IIpocienure nyTh NpEeBpalIeHUs] IPOBUTAMUHOB B BUTAMUHBI.

4. 3HaTh NIPU3HAKU TUIIEP-, TUIIO- U aBUTOMHHO30B, BBI3BIBAEMBIX HapyLICHU-
MU B MOTPEOJICHUU WM OMOCHUHTE3€ BUTAMHUHOB. Y CBOUTh, YTO YaCTHUYHBIM HEI0-
CTaTOK BUTaMHHA B OpPTraHU3ME BbI3bIBACT 3a00JI€BaHME T'MIIOBUTAMUHO3, a IOJHOE
€ro OTCYTCTBHE — aBUTAMHUHO3.

5. OOpaTuTh BHUMaHUE Ha MUILIEBbIE HCTOYHUKU KaXKIOTO U3 BUTAMUHOB.

Bonpocsl 1151 caMmonpoBepKHu
KakoBa uctopust OTKpbITHSI BATAMUHOB?
Ha kakux npuHIMIaxX OCHOBaHA KiIacCU(UKALIMS BUTAMUHOB?
Kakwne opranusmel CUHTE3UPYIOT BUTAMUHBI?

4. Hanumwure XUMHUECKYIO (POPMYJTy M OXapaKTepU3yMTe MUILEBbIE NCTOYHU-
KM U NIPU3HAKK aBUTAMHUHO3a U KopepMeHTHbIE (DYHKIIMK BUTaMUHA Bo.

5. Hamummre xumuueckyro GopMyily U OXapakTepu3yHTe MUIIEBbIE HCTOYHU-
KU U IPU3HAKW aBUTAMHHO3a U OMOJIOTHYECKYIO POJIb BUTAMHUHA A.

6. Kakue npoBUTaMHHBI U1 BUTAMUHBI CTEPOUTHON MPUPO/IbI BAM U3BECTHBI?

7. B Kakux eIMHHLAX IPUHATO BBIPAXKATh COAEP/KaHNE BUTAMUHOB B ITPOAYKTaxX?
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2.3. Tema 3. ®epMeHTHI

CocraB, ctpoenune Ouonoruyeckas poib pepmentoB. KodepmeHThsl. AKTHB-
HBIC U AJJIOCTEPUYECKHE LIEHTPHI (epMEHTOB. MexaHn3M OMOKaTaIn3a.

Enunuiel akTMBHOCTH (epMEHTOB. MoIEKyJIsIpHbIE MEXaHU3MBI JCHCTBUS
dbepmenToB: 3 (dEKT opueHTanMu peareHToB (cOmmkenue), 3dgdekr medopmanun
CBsi3ei B cyOcTpate (HampspkeHue, n3rul). CtepeoxuMuyeckasi, abCcoaroTHas1, adco-
JIIOTHAs TPYMIIOBasi U OTHOCUTENbHAsA CyOCcTpaTHasl CIENU(PUUHOCTD IeHCTBUS (dep-
meHTOB. Kunetnka ¢epmentatuBHbIX peakuuid. Koncranta Muxasnuca. BiusHue
KOHIIEHTpauu cyOcTpata U (epMEHTa Ha CKOPOCTb (PEPMEHTATUBHOM PpEaKIIMU.
BnusiHue HEKOTOpbhIX (U3MKO-XUMHUYECKHX (PAaKTOPOB HA AKTHUBHOCTH (DEPMEHTOB
(remmnepatypsl, PH, Munepanbubix Bemects). [IoHsTHE O MEXaHU3ME PETYIISLUM aK-
TUBHOCTH (PEPMEHTOB. AKTHUBATOPbl U MHTUOUTOPBI. MeXaHU3Mbl MHIMOMPOBAHUSA
(epMEHTOB — KOHKYPEHTHOE, HEKOHKYPEHTHOE€ U CYOCTpaTHOE€ WHIMOMpPOBAHUE.
Homenknartypa u knaccudukaius ¢pepmentoB: 1. Oxcunopenykrassl. 2. Tpancde-
pasbl. 3. ['maponassl. 4. JInassl. 5. U3omepassl. 6. Jluraser.

Jluteparypa: [4]

MeToan4yeckue yKa3aHusi

depMeHTHI — BBICOKOI(P(EKTUBHBIE OCIIKOBBIE KaTaIN3aTOPhl OMOXUMHYECKUX
peakuuii. OHM YCKOPSIIOT MEIJIEHHO TEKYIIME PEaKIUU 3a CUET CHUKEHUS SHEPIHH
aKTUBAIIMM, HEOOXOAMMOM JUIsl OCYIIECTBICHUS JaHHOW peakuuu. OHU TMOHUKAIOT
CKOPOCTB KaTajusupyeMoil peakuuu B 102 pa3 u 6onee. MepMeHTHI, KaK BCAKUE Ka-
TaJU3aTopPhl, HE CIIOCOOHBI BBI3BIBATH PEAKIIMH, HEBO3MOXKHBIE TI0O TEPMOJUHAMUYE-
CKUM ycnoBusM. OpraHu3oBaHHas MOCIEAOBATEILHOCTh IPOLECCOB OOMEHa Be-
IIECTB BO3MOYKHA TIPH YCIIOBUH, UTO Kaxas o0ecrieueHa COOCTBEHHBIM I'€HETUYECKH
3aJaHHBIM HabopoM (pepMeHTOB. TOIBKO MPHU ATOM YCIOBHM OCYIIECTBISIETCSA CTPO-
ro COrJlacOBaHHas MOCJIEIOBATEIBHOCTh PeaKIuid (MeTaboJInUecKuil myTh). AKTHUB-
HOCTh BC€X MyTel OOMEHa BEIIECTB MOCTOSHHO PEryJHPYeTCs, YTO OO0eCreYnBaeT
COOTBETCTBUE CHUHTE3a M JIeTpajallud METabO0IUTOB (PU3HOJOTUYECKUM MOTPEOHO-
CTSIM OpraHu3Ma.

Byayun mpocThIMU WM CIIOKHBIMH TTPOTEHHAMH, (PEPMEHTBI TPOSIBIIIOT BCE
cBoOiicTBa 0€nKOB. B TBYyXKOMIIOHEHTHBIX (PEPMEHTAX CBSA3b OEIKOBOM yacTu epmMeH-
Ta (anmodepMenTa) ¢ KopepMEeHTOM MOKET ObITh MPOYHOUM WM BpeMeHHou. Hampu-
Mep, B MPOIIECCe TIIMKOM3a OAHa U Ta xe MoJiekyna HAJ dynkuuonupyer B coctaBe
JIBYX pa3HbIX ()EPMEHTOB: CHauyayia B cocTaBe (hochopriimiiepoabaeruiaeruaporeHa-
3bl, 3aT€M Ha TIOCIIEAHEM dTale ITMKOJIM3a B COCTABE JIAKTATACTHAPOT CHA3HI.

UyBCTBUTENHHOCTh (EPMEHTOB K HM3MCHCHHUIO AKTUBHOW pEaKIMU Cpeibl
OTIPEIEIATCS COCTOSTHUEM BCEX MOHOTEHHBIX TPYIIN, O0SCTICYNBAIONINX KaTaATUTHYEC-
CKM aKTUBHYIO KOH(opmMmaiuioo (hepMeHTa, B YACTHOCTH COCTABJISIFOIIUX €r0 aKTHB-
HBII LIEHTp, a TaK)Ke MOBEACHUEM (DYHKIIMOHAIBHBIX TPy CyOCTpaTa, Onpeaesio-
IIUX €r0 CMOCOOHOCTh K 00pa3oBaHUI0 PEepPMEHT-CYyOCTPaTHOTO KOMILIEKCA U K y4a-
CTUIO B JaHHOW peakuuu. CBs3b MEXIy (PEpPMEHTOM U CyOCTPAaTOM MOKET UMETh
pPa3IMYHYI0 XUMHUYECKYIo pupoay. Ho B 1t000M citydae B 3TOM KOMIUIEKCE, BEpO-
ATHO, MPOUCXOAUT OCIa0JIeHUE ONPEACIICHHBIX CBSI3€l B MOJIEKylIax cyOcTpara, 4To
MOBBIIIAET PEAKIIMOHHYIO CIOCOOHOCTH MOCIETHETO U CHUKAET IHEpreTudeckuid 0a-
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prep peakuuu. Cle1oBaTeIbHO, CHUYKACTCA U DHEPIUs aKTUBALMU, YTO IPUBOJIUT K
YBEJIMUEHUIO CKopocTu peakiuu. [Ipu oOpazoBaHuu (GpepMeHT-CyOCTpaTHOTO KOM-
IJIEKCa MMPOUCXOAUT U3MEHEHUE MTPOCTPAHCTBEHHOM CTPYKTYpPBI Kak cyOcTpara, Tak
U (epMeHTa Ha y4acTue aKTUBHOTO IIEHTpA..

JleiictBre O0JbIIMHCTBA (EpPMEHTOB BbICOKO crieruduyno. [lonstue cremnu-
(UYHOCTH OTHOCHUTCS HE TOJIBKO K THIAM KaTAIMTUYECKUX peakiuil (peakuroHHas
CHEU(PUIHOCTD), HO U K MPHUPOJIE COSANHEHUN — CyOCTpaToB (CyOCTpaTHasi CIIelH-
(hUYHOCTB).

[ToTok MeTaboIUTOB B OOMEHE BELECTB OINPEAEIAETCS MPEXKIE BCErO aKTHUB-
HOCTBIO (pepMeHTOB. JJi1 BO3AEHCTBUSA HA TOT WM MHOM MyTh JOCTATOYHO PETYJIH-
pOBaTh aKTUBHOCTh (PEPMEHTA, KATAJU3UPYIOLIEro, HaubojIee MEMJICHHYIO CTaHIO.
Taxue ¢pepmenTa, Ha3pIBa€Mble KIIIOUEBBIMU (PEPMEHTAMHU, UMEIOTCS B OOJIBILINHCTBE
MeTa0OIUTUYECKUX MyTeH. AKTUBHOCTH KJIIOYEBOTO (EpMEHTa peryjupyercs Ha
TpEX HE3aBHCHMBIX YPOBHSX: KOHTPOJb TPAHCKPUIIUU (KOHTPOJb 32 OMOCHHTE30M
(hepMEHTOR); B3aUMOIIPEBPAILICHUE KITIOYEBBIX (DEPMEHTOB (B OOJIBIIMHCTBE CIIy4acB
coctout B ATd-3aBucumoM (ochopriiipoBaHuu (PEPMEHTOB MPOTEHHKUHA30M U
COOTBETCTBEHHO JedochopunupoBanuu GpochoTazoi; MOIYJSIUS JIUTaHIAMUA —
cyOcTpaToM, KOHEUHBIMU MPOIYKTAMH peakuu (MHrMOMpOBaHUE MO TUITY 0OpaTHON
cBA3M) KodepmeHTOM U ApyrumH 3¢¢ekTsl. Hampumep, M3MeHeHHE aKTHUBHOCTU
(epMeHTa BBI3BIBAET U3MEHEHHUE €r0 KOH(OpMALMU aUIOCTEPUIECKUM 3D PEKTOpoM
IIyTEM CBS3BIBAHUS €0 HE B CAMOM aKTMBHOM LIEHTpE, a B APYTOM MecCTe (pepMeHTa.

Yacto muMUTHPYIOLUM (PaKTOPOM SIBIISIETCS TaKXkKe JOCTYIHOCTh KOPEepMEH-
ta. Hanmpumep, rIMKoIM3 ¥ NUTPATHBIA UK PeryiupyeT noctynHoctb HAJIY, Tak
kak HAJI+ perenepupyeTcsi B AbIXaTeIbHON 1IENH, MOCIECAHSS PETyIUpyeT KaTtado-
JIM3M TJIFOKO3BI U )KUPHBIX KUCIOT (KOHTPOJb JIbIXaHUS).

Bce MHOroo6pasue (pepMeHTOB COTJIaCHO COBPEMEHHOM KilacCU(pUKaLUU pa3-
JIEJICHO Ha IIECTh KJIACCOB B 3aBUCMMOCTH OT TUIA XMMHYECKUX PEaKIHi, KOTOpbIE
Katanu3upyrot ¢pepmenTsl. Hanpumep, dpepmenTsl kinacca «OKCHpeayKTa3bl» KaTa-
JU3UPYIOT OKHUCIIUTEIbHO-BOCCTAHOBUTEINBbHBIE peakuuu. JInaspl KaTanu3upyroT pe-
aKIMK OTUIETUIEHHS C 0Opa30BaHUEM JIBOMHBIX CBSI3€M WJIM PEAKLUU MPUCOEANH EHUS
1o JABOWHBIM cBsi3aM. Kaxnpiil kimacc pepMeHTOB pazneneH Ha nojakiaccel. Hampu-
Mep, pepmenTsl kiacca « Tpancdepasb» KaTalu3upyoT NepeHoC (yHKIMOHATBHBIX
rpynm. Knacc nenutcst Ha HECKOJBKO MOJKIACCOB, a T€, B CBOI OYEpEeIb HA He-
CKOJIBKO TOJITOAKIACCOB, B 3aBUCHMOCTH OT XMMHUYECKON MPUPOIBI NEPEHOCHUMON
rpynnsl. Tak, TpaHcdepasbl, IEPEHOCSIINE OJHOYTIIEPOIHbIE OCTATKU, 00bEINHEHBI
B IMTOJKJIACC, KOTOPBIA JEIUTCS HA MOAKIACCHl B 3aBUCHUMOCTH OT XMMUYECKOW MPH-
OBl ATUX OJHOYIJIEPOAHBIX OCTAaTKOB. PEepMeEHTHI MoAmnojKiIacca «MeTuiarpaHc-
depas3pl» KaTalU3yIOT PEaKlMM, CBS3aHHBIE C MEPEHOCOM METUJILHOTO paJHKaa.
CoBpeMmeHHas cucTeMaTHdeckass HOMEHKIaTypa ()epMEHTOB TECHO CBSi3aHA C HX
kinaccudukanuend. Knaccel, moakaacchl, TOAMOAKIACCH U (DEPMEHTHI BHYTPU TOJ-
nojkiacca mponymepoBanbl. Kaxapiii pepMeHT uMeeT cBOM MACHTU(UKALIMOHHBINA
HoMep (mmdp). [ludp coctaBien u3 yetbipex apabCKUX HUQPP, KOTOPHIE MOCIEA0-
BaTeNbHO MPEACTABISIIOT cO00M HOMepa Kiacca, MmojkKiacca, moJanoaKiacca u Qep-
MEHTa BHYTpHU MOJNOAKIacca cOoTBeTcTBeHHO. Kpome mmdpa pepMeHT umeer cBoe
Hay4YHOE, CUCTEeMaTHYeCKOE Ha3BaHUE, KOTOPOE HECET XMMUYECKYI0 MH(OpMaluIo,
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T. €. YKa3bIBaeT, KAKYI0 UIMEHHO XMMUYECKYIO PEaKLMIO KaTaJu3upyeT JaHHbINA (ep-
MeHT. CucTeMaTHYecKue Ha3BaHMs HCIONb3YIOTCA B HAYYHOH JUTEpaType, Koraa
HeoOxoauma uaeHTuukamus GepMeHTa, BO BCEX OCTANBHBIX CIydasx MCIOJIb3YIOT-
csi TpuBHManbHble HaszBaHus. Hampumep, depment 2.7.1.1 AT®: D-rexcoza-6-
dochoTpanchepasa (cuCTEMaTHIECKOE HA3BAHKE) 3a9aCTYIO0 Ha3bIBACTCS TEKCOKMHA-
3a (TpuBHaIbHOE Ha3zBaHue). Ero mmdp o3Havaer: 2 — Tpancdepassl (HOMEp Kiaacca),
2.7. — tpaHcdepasbl, KOTOpblE MEPEHOCIT TPYMIbI, coaepxkamue docdop (moa-
kjacc), 2.7.1. — TpaHcdepasbl cO CIUPTOBOM TPyNIoOM B Poju akientopa (moarnoi-
KJ1acc), MocheaHsisi uudpa roBOPUT O TOM, YTO TEKCOKMHA3a UJIET IO MEePBBIM HO-
MEPOM B CBOEM IOJIIIOIKJIacCe.

Karanutnueckoe aeiictBue hepMeHTa, T. €. €ro akTUBHOCTb, OMPEIETSETCS B
CTaHAAPTHBIX YCIOBUAX MO YBEJIMUYEHUIO CKOPOCTH, KOTOPYIO YKa3bIBAIOT KaK U3Me-
HEHHUE KOHIIEHTpalM cyOcTpaTa Uiu NPOAYKTa 32 €IUHUILY BpEMEHHU [MoJb/(11 C)].
Tak kKak KaTaJIUTHYECKas aKTUBHOCTh HE 3aBUCHUT OT 00ObEMa pacTBOpa B KOTOPOM
MIPOTEKAET peakKiusl, aKTUBHOCTh (DEpMEHTa BBIPAXAIOT B KaTajax (KaT — 3TO KOJIH-
4yecTBO (pepmMeHTa, KoTopoe mpeBpaiaer 1 Moab cyOcrtpata 3a 1 ¢. MexayHapoaHas
eauHuIa akTUBHOCTHU [E] — KonmruecTBo hepMeHTa MpeBpalaromero 1 MKkmMosib cyo-
ctparoB B 1 munyty ( 1 E = 16,7 Hkar).

DepMeHTBl U (PEPMEHTHBIE CHUCTEMbI MPUBA3AHBI K OMPEAEIECHHBIM y4acTKam
KJIETKU (KOMITApTMEHTaM). Takas KoMImapTMEHTaIU3ausl 00eCIeunBaeT €AMHCTBO C
OJTHOM CTOPOHBI U pa3JeNIeHue C IPYyro, OMOXMMHUUYECKUX MPOILIECCOB B KIIETKE.

N3yueHne naHHOM TEMBI IPEyCMAaTPUBAET YCBOCHHUE CBEICHHUM O COCTAaBE,
CTPOCHHM U CBOMCTBAX OTAEJIbHBIX IpeJcTaBUTeNIEeH (PEPMEHTOB, UX KiacCH(pUKa-
1IUY, HOMEHKJIaType, pacrpeesieHuu 1 Onosiornyeckoi poau B opranuzme. Heooxo-
JMMO YMETh IPUMEHSTh 3HaHUsI 0 (epMEHTaX MpH MOCIEAYIOUIEM U3YUYEeHUH 0OMeHa
BEILIECTB; IMOJIYYUTh IPEICTABICHUE O METONKAX KAYECTBEHHOIO U KOJIMYECTBEHHO-
ro uccieaoBaHusi GEpMEHTOB, MPAKTUUYECKU OCBOUTHh HEKOTOPBIE U3 HUX. J1Jist 3TOTO
HEOOXOIUMO:

1. I3 kypca XUMHH OBTOPUTH MaTepUalIbl O KaTaause.

2. 3HaTh CXOJICTBO W paznuyue MexXay pepmMeHTamMu U HehepMEHTHBIMU KaTa-
JIU3aTopamu.

3. 3anoMHUTh, 4TO (PEpMEHTHI OBIBAIOT POCTHIE U clOkHBIE. [IpocThie cocTo-
AT TOJIBKO U3 O€JiKa, a CJIOKHBIE U3 OCIIKOBOM YacTu — anoepMeHTa U HeOEITKOBOM —
Ko(epmeHTa.

4. BcnoMHUTH KOEPMEHTHl BUTAMUHHOW MPHUPOABI (CM. TEMY BUTAMHHBI) U
YMETh MUCATh UX (HOPMYIIBI.

5. TTo3HaKOMHUTHCS ¢ TIOHSITHEM aKTHUBHBIN IEHTP (PepMeHTa, KOTOPBIM Mpe-
CTaBJIsIeT cO00I y4acTOK B TPETHUHOM CTPYKType OejKa, OTBETCTBEHHBIN 3a MPHUCO-
eIMHEHHUE U MpeBpalleHue cyocTpara.

6. Ilo3HaKOMUTBCA C MHOXKECTBEHHBIMH MOJIEKYJIIpHBIMHU (hopmamu (pepMeH-
TOB, U30(hepMEHTAMHU U UX 3HAYEHHUEM, a TAKXKE C MOTUPEPMEHTHBIMU CUCTEMAMH.

7. N3yuuTh TEpMOIAOMIBHOCTD (DEPMEHTOB.

8. IloznakomuThes ¢ BiusiHueM pH cpenbl Ha CKOPOCTh (epMEHTATUBHBIX pe-
aKlMii, 3HaTh ONTUMaJIbHbIE 3HaueHus1 pH cpenbl Ay neiCTBUS METNCcUHa, aMUJIa3bl,
TPUIICHUHA.
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9. U3yunth painuHble BHUJIbI CIEUPUUYHOCTU NEUCTBUS (DEPMEHTOB U yMETh
OOBSACHATH 3TU CBOMCTBA.

10. Vscuuts, uto 06pa3oBaHrue PepMeHT-CYOCTPaTHBIX MPOMEKYTOUHBIX KOM-
IIJIEKCOB OKa3bIBAa€T pEUIAIOLIEE BIUSHUE HA CHH)KEHHE YHEPTUU AKTUBALIUU U MOBbI-
[IEHHE CKOPOCTH (PEPMEHTATUBHOMN peaKkiny.

11. VsacHuth, 4TO B 3aBUCUMOCTH OT MPOYHOCTHU CBSI3bIBAHUS MHTHOUTOpPA C
(dhepMeHTOM pa3InyaroT 00paTuMoe U HeoOpaTUMOE HHTHOMPOBAHHE.

12. 3anomMHUTH, YTO B MOJEKyjle (PepMEeHTa €CTh aUIOCTEPUUECKHUI ILIEHTP,
CIIOCOOHBIN MPUCOETUHATH HU3KOMOJIEKYJIIPHBIE BEIIECTBA — aJlJIOCTepUUYECcKue d3¢-
dekTophl. B pesynbTaTe 3TOro M3MEHsIeTCsl TPETUUHAsI CTPYKTypa hepMeHTHOTO Oel-
Ka, KoH(opMaIust akTUBHOTO IIEHTPa U, KaK CJIEJICTBUE, aKTUBHOCTh (DepMEHTA.

13. TloHsATh, YTO B CaMOpETyJSAIMH MeTaboiIM3Ma Ha KIETOYHOM YPOBHE
y4acTBYIOT KOHEYHbIE MPOAYKThl CEpUU XMMHUYECKUX HHTUOMTOPOB JUJIsl HEPBOIO
(dbepMeHTa ATOW CepuM peaKkuil.

14. ITo3HaKOMHTBCS C MPUHLUIIAMHA TPUBUAIBHOW U CUCTEMAaTUYECKOH HOMEH-
KJIaTypbl (HEpPMEHTOB.

15. O6paTuTh BHUMaHHUE HaA TO, YTO hepMeHTHI 1-, 2-, 4-, 5-, 6-TO KJIaccoB —
3TO CIOXHbIE (DEPMEHTHI, a (PEePMEHTHI 3-TO KJlacca — TUAPOJIa3bl — POCTHIE.

16. YsCHUTB, 4TO KQa4€CTBEHHOE W KOJIMYECCTBEHHOE OompeneicHue GepMEHTOB
MIPOU3BOAUTCS KOCBEHHBIM 00pa3oM 1o yObuIH cyOcTpaTa Wik HAKOIUJIEHUIO MPOIYK-
TOB PEAKLIUU.

Bonpocsl Aj1s1 caMonpoBepKHU

1. Kak Bbl MOHUMMAaeTe BBIPAKEHUE «KATAIUTHUECKUN XapakTep OOMEHHBIX

MIPOLIECCOB» ?

KakoBa 6uonorunueckas poib epMEHTOB?

Yo takoe npodepmeHT?

Yro Takoe anopepMeHT U KOPepMEHT?

KakoBa poibs BUTaMuHOB B paboTe (hepMEeHTOB?

KakoBa poib aToMOB MeTaJIJIOB B paboTe GepMEHTOB?

Yro BbI 3HaeTE 0 MEXaHU3ME OMOKaTaIn3a?

Kaxk geiicTByIOT akTUBaTOPBbl U UHTUOUTOPHI (PEPMEHTOB?
Kakue unrnourops! (hepMeHTOB BbI 3HaeTe?

10 Ha kakux npuHIMIax ocHOBaHa Kiaccupukaus GepMeHTOB?
11. K xakoMy KJaccy OoTHOCSTCS epMEHTBI, coiepKalie BUTaMuH Bo?

©CoNoOk~WDN

2.4. Tema 4. 'opMOHBI

CocraB, cTpoeHue, OMoJIOruIecKasl pojib TOpMOHOB. EJMHCTBO HEPBHOU U Ty-
MOPAJILHON PETYJISIIIUM B OpraHu3Me. XUMUYECKasi KiacCU(UKAIHs TOPMOHOB: CTe-
pouIHbIE, OCTTKOBBIE U TIETITUIHBIC, TPOU3BOJIHBIC AMUHOKUCIIOT U KUPHBIX KHUCIIOT.
Knaccudukarys ropMOHOB 110 MECTY BBIPAOOTKHM B OpraHHM3MeE B JKelie3aX BHYTPCH-
HEW CEeKpelHH: IMUTOBUIHAS, OKOJIOUTUTOBUIAHAS, TIOJDKETYI0OUHAS, ITOJOBBIX XKee-
3bI, MO3TOBOE BEIIECTBO, KOpa HAIIOYCYHUKOB W Trunodus. buomorudeckas poib
TOPMOHOB. ['0OpMOHOTIOTOOHBIC BEIIECTBA HEPBHOW CHCTEMBI M OPTAaHOB ITHINIEBApe-
Hus. O01Iee MOHATHE 0 MEXaHU3ME JACHCTBUS TOPMOHOB.

Jluteparypa: [4]
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MeTtoanyeckue yKazaHus

['OpMOHBI — XMMHUYECKHE BEIIECTBA, SBIIAIOIIMECS CTUMYJSATOPAMH, KOOPIH-
HATOpaMH, PETYJIATOPAMHU KU3HEHHBIX (DYHKIIMMA, BBIACISIOTCS YHIOKPUHHBIMU Op-
raHamMd B KpOBb B CIIEJIOBBIX KoinuecTBaxX. KOHIIEHTpauus TOPMOHOB B KpPOBHU
00br9HO HUYTOXkHA (0K01o 1*10° r ma 100 mu kpoBu). ['OpMOHBI BECbMa HEIONTO-
BEUHBI, BHIPA0ATHIBAIOTCS B OJHHUX KJIETKax (SHIOKPUHHAS Keje3a, dHIOKPUHHAs
TKaHb), a JCUCTBYIOT Ha Apyrue (OpraHbl-MUIIEHHN), HE UTPAIOT TUIACTUYECKOW WM
sHepreTudyeckor posin. CornacHO COBPEMEHHBIM NPEACTABIECHUAM, TOPMOHBI y4acT-
BYIOT B HEUPOTYMOPAIbHON PETYJSIIUU >KU3HEHHBIX (DYHKIMM, BIUSIS B TEPBYIO
ouepenb Ha (pepMeHThI Wi (EepMEHTHBIE CUCTEMBI, a TAKXKE Ha COCTOSTHUE OMOJIOTH-
yeckux MemOpaH. Hanpumep, npu rojo/laHuy Wik B CTPECCOBBIX CUTyalusx (00pb-
0a, Oer) Bo3pacTaeT MOTpPeOHOCTH B IIII0KO3€. B Takux ciydasx BBIIEISIOTCS TOPMO-
Hbl aJIp€HAIMH U TIoKaroH. OHM akTUBUPYIOT (akTHBHas (opma riaukoreHdocdo-
puia3bl) paclEIUICHUe TJIMKOreHa W MHTMOMPYIOT (HeakTUBHAsl (opMa TIIMKOrEH-
CUHTETAa3bl) CHHTE3 ITMKOreHa.

B xone nzydeHunst TaHHOU TEMBI CIIEYET YCBOUTD CBEACHUSA O XUMUYECKOU
MIPUPOIE, CBOMCTBAX U MEXAaHU3MAaX PETYIHPYIOLIEro JeHCTBUS TOPMOHOB HAa OOMEH
BEILIECTB B Opranusme. J{Jist 3Toro Heo0X0IuMo:

1. [1oHATH, YTO B3aMMOCBS3b U PETYJISIUSA 0OMEHA BELIECTB HA YPOBHE LIEJIOTO
OpraHu3Ma OO0EeCreYMBAETCs HAIMYMEM CIELUUATbHBIX UHTETPUPYIOIIUX CUCTEM, OJ-
HOM U3 KOTOPBIX SABJISIETCS SHIOKPUHHAS CUCTEMA.

2. IlpencraBisiTh, UTO TOPMOHBI SIBISIOTCS XUMUYECKUMU «IIOCPETHUKAMUY,
nepenaronmu cursail ot [{THC B KeTKU-MHUILIEHHU, U YTO UX JEUCTBUE NOIUUHACTCS
MpPUHIUITY oOpaTHOM CBsi3U. PaccMoTpeTh cxemy B3auMocBsizu ropmoHoB u [IHC u
oOpaTuTh BHUMaHUE Ha PoOJIb TUIIOTaJIaMyca.

3. YcBOUTB, YTO TOPMOHBI MEPENAIOT CUTHAN ITyTEM B3aUMOJEHCTBHUSA CO CIe-
HM(PUUECKUMHU pEelEnTOpaMy KIETOK-MULIEHEH, MMEIOIIMMH Pa3IndyHyl0 BHYTPHUKIIE-
TOYHYIO JIOKQJIM3AIUIO, YTO JEHUCTBYIOT OHU KPAaTKOBPEMEHHO M3-3a OBICTPOro pac-
HIETUICHHUS.

4. 3yunth kiaccuuKaluio U HOMEHKJIaTypy ropmoHoB. IIpu sTom mocra-
paiTech MOJOUTH K MpobiieMe KinacCU(pUKALMK TOPMOHOB C JIByX CTOPOH — C XUMHU-
YecKOM M OMOJOrMYecKoil. Y CBOWTE 10 MEHbLIEH Mepe JIBa crioco0a KiaccuPpuKau
TOPMOHOB: IO XMMUYECKON MPUPOJAE U MO MECTY BbIpaOOTKU B opranusme. Ilo xu-
MHYECKON CTPYKTYPE TOPMOHBI AEJIATCA Ha 4 TpYyMNIIbL:

a) OCJIKM U TEeNTUbI; 0) MPOAYKTHI MPEBPAIEHUS AMUHOKHCIIOT; B) CTEPOUIBL;
I') IPOU3BOJHBIE BBICOKOHENPEAEIBHBIX JKUPHBIX KACIIOT.

5. 3anmOMHUTH Ha3BaHUSA, XUMUYECKYIO PUPOAY TOPMOHOB, BbIpaOaThIBaEMbIX
OTJIEJIbHBIMU K€JIE3aMH BHYTPEHHEN CEKPELIUH.

Bonpocsl 1151 camonpoBepKU
1. JaiiTe o0m1y10 XapaKTepUCTUKY U KJIacCU(UKAIIMIO TOPMOHOB 110 XUMHUYe-
CKOMY CTPOCHHUIO. YKAXHUTE UX POJIb B HEUPOTYMOPAIBHOM PETYJISILUHN.
2. Kakue nmpuHIuUIbI 1eHCTBUS TOPMOHOB Ha OOMEH BelecTB Brl 3HaeTe?
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3. Hanumure xumudeckue GopmyJibl aipeHAIMHA U HOpaipeHanuHa. [laite
XapaKTEPUCTHUKY UX Omonorndeckux GyHkmuii. KakoB MexaHU3M BIIUSTHHS aipeHa-
JIMHA Ha YTJICBOIHBIN W JINTTHIHBINA OOMEH?

4. Kakoe HapyIieHre 0OMeHa BEIICCTB BOZHUKACT MPH MOHMKEHUN (QyHKIIAN
[-0CTpPOBKOBOM TKaHM TOKEITYOUYHOM JKee3bl?

2.5. Tema 5. IlonsiTe 00 00MeHe BelleCcTB U IHEPTUH

MeTabonu3m Kak JUATIEKTUYECKOE €AMHCTBO MPOTHUBOIOJIOKEHO HalpaBJiCH-
HBIX MPOLIECCOB aHAa0OIM3Ma U KaTabosin3Ma (aCCUMWIALUU U JuccuMuisinun). Oc-
HOBHBIE JTaIlbl MPEBPAIICHUS BELIECTB U dHEPTUU B opraHu3Me. OOMeH BEIECTB U
SHEPruM ¢ BHeUIHeN cpeno. [IpuHIunsl 6MosHepreTuku. Makpospruueckue coeu-
HEHUS.

LeutpansHas poabs AT® B Ouosneprertuke. [loHstue o0 OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX IIPOIIECCax B opraHus3me. bpoxkenue u npixanue. TkaHeBoe JbI-
xaHue. [[pixarenpHas 1enb, cocTaB, (YHKUIHH, JOKAIA3AIUS B )KMBOM KIIETKE: aHA3-
poOHbIE NeruaAporeHasbl, (PIaBMHOBBIE (PEPMEHTHI, KOPepMEHT (Q, HUTOXPOMBI, LIH-
TOXPOMOKCHUA3bL.

Jlutepatypa: [1-4]

MeToauyeckue yKa3aHusi

XKupas kjeTka, UMerOIIas CIOKHEHUIIIYI0 BHYTPEHHIOIO OpraHU3alliio, B CO-
CTaB KOTOPOW BXOJST HECKOJIBKO THICSY PA3IMUHBIX BEIIECTB, MPEJCTABISET COOOM
CaMOBOCHPOU3BOJIAILYIOCS OMOXUMUYECKYIO CUCTEMY, 3aKOHOMEPHO (3PPEKTUBHO)
W3MEHSIONYIOCS TTPU U3MEHEHUU YCIOBUHM cpenbl. st Toro 4To0bl moaaepKuBath
B ce0e HEOOXOAMMYIO KOHIIEHTPAIMI0 XUMUYECKUX BEIECTB, 3Ta CUCTEMBI JI0JKHA
OBITH (PU3NYECKU OTJENICHA OT JPYTUX KJIETOK M BMECTE C TeM OHa JOJDKHA 00J1aaTh
CIIOCOOHOCTBIO K OOMEHY C 3THUM OKPY>KEHHEM, T.€. CIIOCOOHOCTBIO TMOTJIOMIATh TE
BEIIIECTBA, KOTOPBIC TPEOYIOTCS €l B KAa4ECTBE MCXOIHOTO «CBHIPHS», W BBIBOIUTH
Hapy>Xy HE HCIOJb3yEeMbIE KIETKOW «OTXOJbI». TOJBKO BBITTONHSIS TaKOW OOMEH,
KJIETKa KaK JKMBas CHCTEMa MOXET COXPaHSTh CBOIO CTaOMILHOCTH. Pomib Oaphepa
MEXy KHBOW CHCTEMOW M €€ OKPY)KEHHEM BBITIOTHICT KJIETOUYHAss MEMOpaHa, OHa
MTOMOTAeT PEryJupoBaTh OOMEH XMMHYECKUMHU KOMIIOHCHTAMH MEXIy BHYTpPECHHEH
Y BHEUIHEH Cpeloil KIEeTKU (WM APYTMMH KJIETKaMHu) U, TaKUM 00pa3oM, CIIYKHUT
CPaHULIEN KIIETKH.

Bonbiias yacTe pa3nuyuil MEXIy PacTUTEIbHBIMU U KUBOTHBIMU OpraHU3Ma-
MU (B MMUTAaHWUH, TUIIICBAPEHUH, POCTE, Pa3MHOKECHHH, 3alIUTHBIX MEXaHU3Max, aHa-
TOMUHU 1 MOP(OJIOTHUN) 00s13aHA CBOUM TPOUCXOXKICHUEM KIETOYHOW CTEHKE pacTe-
HUMW, aHATOMUYECKOE CTPOCHHE U OMOJIOTHYECKHE CBOMCTBA KOTOPHIX BO MHOTOM OT-
JUYAIOTCS OT KJIETOYHBIX CTEHOK JAPYTHX KUBBIX OPTaHU3MOB.

JlnnamMuyeckass OMOXMMHUS THMIIEBBIX MPOIYKTOB MHUIIEBBIX MPOIYKTOB H3Y-
yaeT oOMeH BelecTB. OOMEH BeIleCTB — BaKHEHIIask 0COOEHHOCTD JKMBOW MaTepUH,
HEMPEMEHHOE YCJIOBHE XW3HM, CAWHBIA TPOIECC, CKIIAIBIBAOIIUICS M3 TOCTYILIC-
HUS BEIIECTB B JKMBOW OPraHM3M, MPEBpAIICHUN BEIICCTB U YHEPTUU B KJICTKAX U
TKaHSAX OpraHu3Ma U BbIJICIICHUS KOHEYHBIX MPOAYKTOB ATUX IMPEBPAIICHUN B OKPY-
xaromryro cpemxy. OOMEH BEIIECTB €CTh JUATCKTUYCCKOES SIMHCTBO MPOTHBOIOJIOXK-
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HBIX TPOLIECCOB: MUTAHUS U BBIJICJICHUS, YCBOCHUS U pa3pyIlIeHUs], CHHTE3a U pac-
najga, WHBIMH CIIOBAMH — JUAJEKTUYECKOE €AMHCTBO MPOLECCOB aCCUMUIISLUU U
auccuMuIIIuu. Macmrad o6beMa BeIecTB B )KUBOU MPUPOIE KOJTOCCAIICH.

OOMeH BelIecTB HEBO3MOXKEH 0€3 COOTBETCTBYIOIIETO eMy OOMEHa SHEprHHu.
Kaxxnoe oprannyeckoe coequHEHHE, BXOSIIEE B COCTaB KUBOW MaTepuu, obagaet
OTPEICJICHHBIM 3allaCcOM MOTEHIIMAILHON SHEPruu (CBOOOIHAS YHEPTHS), 3 CUET KO-
TOpPOIl MOKET OBITH coBepilieHa paboTa. [ TaBHBIM MaTepHaIbHBIM HOCHUTEJIEM CBO-
0O0JTHOM PHEPIUM B OPTaHUYECKUX COCTUHEHUSAX SIBISIOTCS XUMUYECKUE CBA3U MEXK-
Iy aroMaMu, Mpu MpeoOpa3oBaHUM KOTOPHIX M3MEHSAETCS YpOBEeHb sHepruu. Eciu
YpOBEHb CBOOOIHOM 3Hepruu coctabisieT 12,5 kJ[>k/MOiIb — Takue CBS3H CUUTAIOTCA
HOpMaJIbHBIMU, eciu 2550 kJ[»/Monb U 6oJjiee — MaKpOIPTUYECKUMH  CBSI3SIMU U
0003HAYaIOTCs 3HAYKOM ~ (THJIBJIA).

OOMeH BelIeCTB M SHEPruM MPEJCTaBISET €IUHbINA, HEpa3pbIBHBIN MpOIECC,
r7ie BUJOM3MEHEHNE BEIIECTBA BCErJa CONPOBOXKAAETCS BBIACICHUEM WM MOTJIOIIe-
HUEM CBOOOJIHOM PHEPIrHM, W TJe BBIJACIMBIIAACS WJIA MOTJIOTUBIIASCS B TOM WIIU
MHOM KOJIMYECTBE SHEPIHsl 00eCreunBaeT paciaa Ui CUHTE3 XUMUYECKUX CBS3EH.

B xoze u3yudeHns JaHHOM TeMbI CIeAyeT YCBOUTh OOUIUE MPEACTaBIEHU 00
oOMEHEe BEILECTB U IHEPTUU, SHEPreTUKE OMOXUMHUUECKUX PEaKINil, MaKpodpruye-
CKHMX COCJIMHEHUSIX U MYTIX UX 00pa30oBaHusl. Y METh UCIIOIb30BaTh ATU 3HAHUS JIJIs
JanbHENIIEero NogpoOHOro N3y4eHus: OOMeHa OEJIKOB, )KUPOB U yIiieBoa0B. s 3To-
ro He0OXOIUMO:

1. IToHsATB, YTO Takoe META0OJM3M, KaTabO0JIM3M U aHA00JIM3M, 0OpaTUTh BHU-
MaHH€ Ha WX B3aUMOCBSI3b U OMOJIOTUYECKOE 3HAUCHUE.

2. I1o3HaKOMHUTHCSI C OCHOBHBIMH ITYTSIMH METa00JIM3Ma, C UX B3aUMOCBS3BIO C
0OMEHOM PHEPTHUHU.

3. U3yunTh KiI1accuPpUKaLNIO KUBBIX OPTaHU3MOB IO CITOCO0Y YCBOEHUS yTiie-
poja U3 OKpY’Karoliel cpeabl U MO0 OTHOILICHHWIO K UCTOYHUKAM dHeprun. OO0paTuTh
BHUMAaHUE Ha PA3Iuyue OPraHu3MOB MO MUTAHUIO U UCTOUYHUKAM dHEPTUH (ayTOTPO-
(b1 1 rerepoTpodbl, HOTOTPODBI U XEMOTPO(DHI).

4. T1o3HaKOMUTBCS C YPHEPTETUUECKUMU LIUKIIAMU B JKUBOW NIPUPOJAE. Y CBOMTE
noHsaTue o ¢gortocuHtesze. PaccMmarpuBaiite PoToCHHTE3 Kak Mpolecc, 0ObEIUHSIO-
IIUI SBJICHUS, IPOUCXOIAIIME HA PA3IMUYHBIX KOCMUYECKUX Tenax — 3emie u ConHie
(xocmuyeckas poJib 3eneHbix pactenui o K. A. Tumupsseny)

5. VsiacHuTh neHTpaidbHyr posib B OuosHepretuke AT®, xoTtopas sBisieTcs
YHUBEpPCAIBHBIM aKKyMYJISITOPOM W JOHATOPOM 3HEPruu B opraHusme. Bce apyrue
MaKpodpru Tak wiv nHave cBsa3anbl ¢ AT®. Tak, akTuBaIus )KUPHBIX KUCIOT ¢ 0Opa-
30BaHHEM THOD(PHUPHBIX MaKpOIPrHUecKkux cBsizer (anuia-KoA) mpoucxoaut 3a cyer
sHeprun AT®. DHepruto Makpodprudeckux cBsizei 1,3-mudochoramiepuHoBoi
KHUCJIOTBI, aKKyMYJIMPYIOIINX SHEPIUI0 OKHCIUTENIBHOTO pacmaja YrieBOJIOB, Opra-
HU3M MOKET UCIOJIb30BaTh JIMIb TMOCJe ee BKIoueHus B coctaB AT®. Dueprus,
0CBOOOXKIatONIasICsl P OKUCIUTEILHOM paclajie BEIIEeCTB, aKKyMYJIUPYETCS B CO-
ctaBe AT® B pesynbrate nepenoca (ocdarubix octatkoB Ha AJI®D U HOCUT Ha3Ba-
HUE OKUCIIeHHE, compsbkeHHoe ¢ hochopunupoBannem AJID Ha ypoBHE cyOcTpara.
Bropoii myTs o0pazoBanust AT® — Ha ypoBHE 3JIEKTPOHTPAHCIOPTHOM LIETH.
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Bonpocsl 1j11 caMonpoBepKu

1. Kakue oOMEHHBIE TTPOIIECCH OTHOCSAT K TaK Ha3bIBAEMOMY OOMEHY BEIIECCTB
C BHEIIIHEH cpenoi?

2. Kakne oOMEeHHBIE MTPOIECCHl OTHOCAT K MPOMEKYTOUYHOMY OOMEHY?

3. Kak moxasath, 4T0O 0OMEHHBIE MPOIECCHI UMEIOT (hePMEHTATUBHBIN Xapak-
Tep?

4. TlpuBenwuTte MpUMEPHI U OXapaKkTepu3ynTe HOTOTPODHBIE OPTraHU3MEI.

5. Tlo xakomy mpu3HaKy OMOXUMHUYECKUE MPOIIECCHI ICTAT Ha a9pOOHbIE U
aHa’poOHbIC?

6. JlaifTe onpeneneHye MOHATHI MeTaboIM3Ma, aHaboau3Ma 1 karaboau3ma.
CKOJTbKO MaKpOdPTUIECKHUX CBS3CH COMepKUTCS B Mosiekyie ATD?

2.6. Tema 6. YriieBoabl 1 HX 00MeH

Crpoenue, knaccudukaiusi, HOMEHKIaTypa. BaxkHeiiue npeactaBuTenn Mo-
HOcaxapuaoB — pu003a, €30k cuprub03a, TII0Ko3a, (PyKTO3a, rajJakro3a, OJUroca-
XapuJI0oB — caxapo3a, MajibTo3a, LEeUI00103a, JJaKT03a, MOJIMCAXapUa0B — KpaxMmal,
IJIMKOTEH, 1IEJUTI0J103a, IEKTUHOBBIE BEIIECTBA, CTPOCHHUE, CBOMCTBA, OMOJOrUYeCcKast
pOJIb. YTIIEBOBI B MUILIEBOM ChIPbE U MPOIYKTAX.

IlepeBapuBaHrue M BCAaChIBAaHUE YTJIEBOJOB B KEIYJIOYHO-KHUIIEYHOM TpPAaKTE.
CrneunpuuHoCcTh ACHCTBUS (EPMEHTOB — TIMKO3MAAa3. MeXaHu3M aKTUBalUU MO-
HocaxapuJ10B. bruocuHTe3 U pacnaja IJIMKOreHa B neyeHu. AHa3pOOHBIN U a3pOOHBII
pacnan yriaeBoaoB. ['mukonus. I'mukorenonns. CnupToBoe U MOJIOUYHO-KUCIOE Opo-
xeHue. L{ukn TpukapOOHOBBIX KHCJIOT. DHEPreTH4YecKuil OajlaHC aHa’pOOHOro U
a’pOoOHOT0 pacuUICIICHUs] YIJIEBOAOB. | OpMOHBI, y4acTBYIOIIKME B PEryJIsUM yTJe-
BOJHOI0 OOMEHa.

Jluteparypa: [1-4]

MeToanueckue yKa3aHus

VYTI1eBOIbI COCTABIISIIOT OCHOBHYIO MacCy OpraHMYeCKOTO BEIleCTBa Ha 3emiie.
B xuBOM opraHusme yriieBOJbl BXOJIAT B COCTAaB HYKJIEHMHOBBIX KHUCJIOT (pub03a u
nezokcupu6o3za), AT® u ee ananoron, HekoTopblx KopepmentoB (HAJ, HAD,
®DAJ]), 6eKOB U JTUMUIOB, BBHIIOIHSIIOT YHEPTETUYECKYIO U PE3EPBHYIO POJIb, yUacT-
BYIOT B IOCTPOEHUM ONOPHBIX TKAaHEW, B OCYIIECTBICHUHU 3AIIUTHBIX M APYIHX
¢byHkuuii opranusMa. ['anakTo3a, KOTopas He TOJIbKO BXOAMT B COCTaB TaKOTO BaXK-
HOTO JIMCAaXapuaa, KaK JIAKTO3a, HO M COJAEPKUTCSA B TIMKOJIUIUAAX — BELIECTBAX,
HEOOXOMMBIX JJIS IEATeTLHOCTH HEPBHOU cHCTeMbI. Pe3epBHOI (popMoil yrieBomaoB
y ’KUBOTHBIX SIBJISIETCS OJIUCAXAPU/] TJIMKOTE€H, Y PACTEHUI — KpaxmaJl.

KoniienTpanus ritoko3bl B OpraHax M TKaHSX OpraHuM3Ma >KMBOTHBIX HE MOJ-
HUMAETCs BbIIIE OMPECICHHON BEIMYUHBI, YTO OOYCJIOBIEHO, B YaCTHOCTHU, OCMO-
TUYECKON aKTUBHOCTBIO ITHOKO3bl. CpaBHMBAs TJIIOKO3Y U IJIMKOTE€H, OTMETHUTh, YTO
C YBEJIMYEHHUEM KOJIMYECTBA MOHOCAXapUIAHBIX OCTATKOB B MOJIEKYJE YIJIeBOAA Me-
HAIOTCS (PUBUKO-XMMUYECKHE (HApUMeEpP, PaCTBOPUMOCTD, pEeyIUpPYyIOIas Croco0-
HOCTh) U OMOXMUMHUYECKHUE (HAIPUMED, BIUSHUE HA OCMOTUYECKOE JTABJICHUE JKUJIKO-
CTeH Tesa, CHOCOOHOCTh Y4acTBOBAaTh B CO3/IAHUM SHEPTETUYECKHUX 3aMacoB B KIIET-
KE) CBOMCTBA YIJICBOIOB.
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AHa’poOHbIE OKHCIUTEIbHBIE MPOIECChl YTIEBOAOB (HauboJiee APEBHHUE B
ABOJIIOIIMOHHOM OTHOIIIEHUM) XapaKTE€PHBbI KaK [Jii MUKPOOPTaHU3MOB (HaAmpumep,
MOJIOYHOKHCJIO€, CHUPTOBOE OPOKEHUE), TAK U JJIsI KIIETOK MTO3BOHOYHBIX KUBOTHBIX
(TTIMKOIN3, TIIMKOTEHOJIN3 B MBITIIAxX). [ TaBHBIN (AMXOTOMUYECKUN) ITyTh a3POOHOTO
OKHCIIUTENILHOTO pacliajia yriieBOJI0B HAYMHAETCSI CO CTaAui, aHAJIOTUYHBIX TJIMKO-
nu3y (10 oOpa3oBaHUsI MUPOBUHOTPATHON KHUCIOTHI). [JIMKONMM3 — 3TO HE TOJBKO
[JIABHBIN IMyTh METa0O0IM3Ma TJIIOKO3bI, BeyIIuil K oOpa3oBanuto anetuin-KoA u ero
OKHUCJICHUIO B ITUKJIE JUMOHHOW KHUCJIOTBI, HO TaKK€ M TJIaBHBIM MyTh MeTaboIM3Ma
(PYKTO3bI U FaaKTO3bI, MOCTYHAIOUIUX C MUIIEH.

OxkuclieHHe yriieBOJOB B aHa’dpPOOHBIX M a’pOOHBIX YCIOBHUSAX 00€CIeYnBAET
KJIETKY DHEpPruen, akKyMyJHUpOBaHHOW B Makposprudeckux cBsazsax AT®. Eciu mak-
po3pruyeckasi CBsi3b BOSHHMKAET B MOMEHT HEMOCPEJICTBEHHOIO OKUCIIEHUs cyOcTpa-
Ta, a 3aT€M TeM WM WHBIM IIyTeM nepenaercs Ha GocdaTHbI OCTATOK, KOTOPHIN B
CBOIO ouepeab ucnosb3yercs s hochopunupoBanus, T.e. cuaTe3a ATD, To Takoit
BHJI OMOJIOTUYECKOTO OKUCJICHUSI HA3bIBACTCS OKUCICHUEM, CONMPSIKEHHBIM ¢ (hocdo-
punupoBanueMm AJI®D Ha ypoBHE cyOcTpara.

B aHa’poOHBIX yCIOBUAX, HAPUMEP, MPU TIIUKOJIU3E 3a CUET OKUCIIECHUS CO-
npsbkeHHoro ¢ ¢gochopunupopanueM AJI® Ha ypoBHE cyOcTpaTta CHUHTE3UPYETCS
Bcero aBe MOJIEKyJlbl AT® Ha KakIyr0 pacIIENUBIIYIOCS MOJIEKYIY TIIFOKO3BI.
AdBpOOHBIN TUXOTOMUYECKUN OKUCIUTENbHBIA MyTh ropa3fao 3pdekTuBHee: KIieTKa
nony4daer 38 AT® B pe3yibTaTe MOJHOIO OKHCICHHUS OJHOW MOJIEKYJIbI TIIFOKO3bI,
IIPU 3TOM OCHOBHOE€ KoinuecTBO AT® CHHTE3UpYyEeTCs 3a CUET OKHCIICHHS COMps-
xKeHHOTo ¢ (dochopunupoBanueM AJ[D Ha ypoBHE 3JIEKTPOTPAHCIIOPTHON HEMH U
JUIIH TPU MAaKPOIPTUYECKUE CBSI3M BO3HUKAIOT Ha YPOBHE CyOCTparta.

®oT0aBTOTPO(DHBIE OPTaHU3MBI ABJISIOTCS UCTOUHUKOM MOYTH BCEW OMOJIOTH-
YECKOM SHEPTrUU OPTaHMYECKUX COCTUHEHUN U KUCIOPO1a, HEOOXOIUMBIX JJIs CYIIe-
CTBOBaHUS BCEX JKMUBBIX OPTaHU3MOB Ha 3eMJIe.

OHeprus cBera B nponecce (OTOCHUHTE3a UCIOJIb3YETCsl JIsi CUHTE3a OpraHu-
yeckux coenuuenunit uz COz u HyO. B cBeTo3aBucuMoi yactu (poTocHHTE3a, «CBE-
TOBBIE peaKIUN», mpoucxoaar pacuiermienus H,O ¢ oOpa3zoBaHuemM NpoTOHOB, 3JEK-
TPOHOB U aTOMOB KHCJIOpOJAa. DJIEKTPOHBI, BO30YXICHHBIC PHEPTHEH CBETa, BOCCTA-
HaBnuBaroT HAJ[®D.

Oo6pasyromuecst HAJI®H *, B pOTHBONOIOXKHOCTH BOJIE, KOTOpasi OYeHb TIIO0-
X0 BOCCTAaHOBHTEIb, SIBIIACTCS aKTUBHBIM BOcCcTaHOBUTENEM it «pukcanuiiy CO;
B OpraHMYecKoe coequHeHue. B cBeToBO#l peakinuu B pesyibTaTe (POTOCHHTETHYE-
cKkoro u xemocuHrerudeckoro dochopumupoanusi AJID, cunresupyercs ATD, ko-
TOpPO€ TaKKe MPOUCXOJUT IMYTEM COMNPSHKEHUs IEPEeHOca BJIEKTPOHOB B JIICK-
TPOHTPAHCIIOPTHHIX IEMAX C aKTUBHUPOBAHHWEM HeopraHudeckoro Qocdara. Mexa-
HU3M 3TOTO CONPSDKEHHS OJIM30K K TAKOBOMY MPU OKUCIUTEIBHOM (hochopruInpoBa-
HUU B MUTOXOHJPUSIX, YTO TMOAACPKUBACT CAUHYIO MPUPOY MPOIECCOB, TPUBOIS-
X K cuate3y AT® y rerepoTpodHbIX U ayTOTPOPHBIX OPraHU3MOB.

Kak u B ApIXaTeqbHOMN 1€ B CBETOBBIX PEAKIUAX AJICKTPOHBI IEPEHOCATCS 110
BJICKTPOTPAHCIIOPTHOM LIEMU OT OJTHOM OKUCIUTEIBHO-BOCCTAHOBUTEIBHON CUCTEMBI
K Apyroil. OqHaKko, M0 CPaBHEHHUIO C IBIXATEIbHOM LIETBIO B 3TOM CIIy4ae 3JIEKTPOHBI
JBIDKYTCS B MPOTUBOIOJIOKHBIX HaIpaBlieHUsX. B JbIXaTeNbHOM HENu 3JIEKTPOHBI
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neperocarcs ¢ HAJIH na Oz ¢ oOpa3oBaHueM BO/bI U BBIIECIECHUEM DYHEPTUU, a MPU
(dboTocuHTE3e ANEKTPOHBI NiepeHocaTcs ¢ Boabl Ha HAJI® npu 3atpate sHEpruu, To
ecTb (POTOCHHTETHUUYECKUN MEPEHOC 3JEKTPOHOB B SHEPTreTUYECKOM OTHOIICHUU IIO-
I00€H «MOIBEMY B TOPY».

Oopasyromuecst B cBeToBoi peaknun HAJIOH * u AT® ucnonb3yrorcs «B
TEHEBOU peakuum» 1 BKItoueHUs: CO, B OpraHU4eCKUe COCIMHEHUS U KaTalu3upy-
etcst pubynozoaudochar-kapOaKkcuiIa30i(OKCUTeHA30M ).

B xojne n3ydenust JaHHOM TeMBI ClIeTyeT YCBOUTH CBEACHUS 00 OOMEHe yriie-
BOJIOB U €0 OMOJIOTHYECKOM POJIM M YMEHHUE UCTI0JIb30BaTh 3TU 3HAHUS JJIs1 TIOHUMAa-
HUS B3aUMOCBSI3M 0OMEHA YTJIEBOJIOB C APYrUMH MporeccaMu oomena. [lousats 6uo-
XUMHUYECKUI CMBICII 1 MEXaHU3MbI IEpEBAPUBAHUs yTIIEBOAOB. J{J1st 3TOro HE0OX0-
JTUMO:

1. BCOMHUTB CTpOEHUE TIIFOKO3bI, PPYKTO3bI, TAIAKTO3bI, JTAKTO3bI, CAXapO3bl,
Kpaxmaia, IJIMKOT'€Ha, UTPAKLIUX POJIb OCHOBHBIX KOMIIOHEHTOB ITHILEBBIX YTJIEBO-
JIOB M O UX OUOJIOTHYECKUX QYHKIIUAX.

2. YCBOUTB, YTO MPOLECC MEPEBAPUBAHUS YTIIEBOJAOB — 3TO T'MIAPOJIU3 TIIMKO-
3UJIHBIX CBSI3€H, C TOMOIIBIO (DEPMEHTOB, CHHTE3UPYIOIIMXCSA B pa3HbIX OTAENAX MH-
IIEBAPUTEIBHOIO TPAKTA (B CIIOHHBIX U MOKEITYI0UYHBIX JKEJI€3aX, B CIM3UCTON KU-
IIEYHUKA), IPUBOASIINN K 00pa30BaHUIO0 MOHOCaXapHI0B.

3. Hayuutbcs nmucath CTPYKTYPHBIMU (pOpMyJIaMH peakiu, KaTaIu3upyeMble
caxapas3oil, JaKTa3oil, ManbTa30i M amuia3ol; oOpaTUTh BHUMaHUE HA crerupuy-
HOCTb J1eMCTBUS ()EPMEHTOB.

4. Pa3oOpatbcsi B 001Iel cxeme OKucieHus riaoko3sl 10 CO, B a3poOHBIX
YCIIOBUSIX UJIM 10 MOJIOYHOU KUCIIOTHI B AaHa3POOHBIX.

5. PaccMoTpeTh cxeMy TIIMKOIU3a (aHAYPOOHOE PACIICTUICHHE).

6. [To3HAKOMHUTBCSI CO CXEMOU CIIUPTOBOTO OPOKEHHUA. Y CBOHUTH, YTO CHUPTO-
BOE OpO’KEHUE U TIMKOJIN3 MPOTEKAIOT OJHUM U TEM K€ ITyTEeM 10 MUPOBUHOTIPATHON
KHUCIIOTBI. 3HaTh peaKlUU MPEBPALCHHUs NHpyBaTa B 3TaHOJ U (PEPMEHTHI, UX KaTalu-
3UPYIOLIHE.

/. YCBOUTB, UTO MEPBbIE CTAJUHA a3POOHOr0 PaCIIEIICHUS TIIOKO3bl U TJIMKO-
JU3 10 cTaauu 00pa3oBaHMs MUPOBUHOIPAIHON KUCIOTHI COBNAAAIOT.

8. YcBouTh MeXaHM3M IpEBpallleHUs TUPOBUHOTPAIHON KHUCIOTHI B alleTHJI-
KOA npu ydacTny nmUpyBaTAErMAPOTEHA3HOTO KOMILUIEKCA, BKIIFOYAOIIETO THAMMH-
nupodocdar, KOH3UM A, JIUIIOEBYIO KUCIOTY U Apyrue KohepMeHThl U (PEpMEHTHI.

9. 3amomMHUTB, YTO peakiuu nukiaa Kpebca nokamn3oBaHbl B MATPUKCE MHUTO-
XOHAPUH.

10. BeimenuTs peakiuu 1UKiIa, BEAylIue K 0Opa30BaHUIO KOHEUYHBIX MPOJIYK-
ToB 3TOTO npouecca: CO2, HAIH,, ®AJIH, u ATO.

11. OGpaTuTh BHUMaHUE HA TO, YTO adPOOHBIN pacIajl TIFOKO3bI COMPOBOXK 1A~
etrcst cuaTe30M 38 Mosiet AT® Ha 1 MOIB TIIFOKO3BI, UTO ONpeneseT GU3noIorude-
CKO€ 3HaY€HHue ATOro IMpoIiiecca.

12. YcBOUTD, UTO TIIMKOIEH MEYEHU SIBISETCS OCHOBHBIM MCTOYHUKOM TIFOKO-
3bl B KPOBH.

13. PaccmoTpeTh npoliecchl CHHTE3a U paciajia IIMKOTreHa.

14. YcBouTh MEXaHU3MBI PETYIISIMN CUHTE3a U PACIajia IIIMKOTreHa.

15. Ilo3HaKOMHTBCS C MPEACTABICHUSAMU O (POTOCHHTE3E, €ro CTaAUAX U 3HA-
YEHUHU.
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Bonpocsl 1j11 caMonpoBepKu

1. Hamummre cTpykTypHBIMH (OPMYJIaMU PEaKIMU aMHJIO3bl B JKEIyI0YHO-
KHUILIEYHOM TPAKTE, OXapaKTepU3yHTe (PePMEHTHI.

2. Kaxkue nporieccsl B CBOE€H COBOKYITHOCTH COCTABIISIOT MPOMEXKYTOUHBIN
0OMEH yTrieBoJI0B?

3. Kaxkoit oTaen nuieBapuTeIbHOTO TPaKTa SBISETCS OPraHOM BCACHIBAHUS
MOHOCaxapua0B?

4. Kakwue xene3bl BHyTPEHHEH CEKPEIMU YUaCTBYIOT B PETYJISLIUU YTII€BOIHO-
ro oomena? KakoBa poJib MOJKeNIyA0YHOM jKkeie3bl B 0OMEHE yIJIeBOI0B?

5. KakoBo Onosiornueckoe v MpoMBIIUICHHOE 3HAY€HUE CUHTE3a MOJIOYHOU
KHUCIIOTHI TPU MOJIOYHOKHCIIOM OpOKEHUH U TIIUKOIHN3e?

6. UeMm oTiiMyaeTcs TIIMKOJIN3 OT CIUPTOBOIO OpoKeHus?

7. TlpuBenute npumepsl cyocTpaTHOrO (HOCHOPUIMPOBAHUS B XO/I€ IPOMEXKY-
TOYHOTO 0OMEHA yTJIEBOI0B?

8. Kaxk maer mporuecc npeasapurenbHoro GpochopuarpoBaHus TIFOKO3HI U Ka-
KOBO €T0 3Ha4YeHHUE?

9. Kakue BUTaMUHBI yUaCTBYIOT B OOMEHE yIiIeBOI0B?

10. KaxkoBo 3HaueHHE CBETOBOU (pa3bl B GOTOCHHTE3E?

2.7. Tema 7. JIunuael 1 UX 00MeH

Crpoenue, 6mosnorndeckue GyHKIMH JUMUIOB (IIPOCTHIX U CIOXKHBIX). 3arac-
HbIE U MPOTOILIA3MATUYECKUE JIUMUbI, PACIPEICICHUE B OpraHu3Me. Tpruanuiriv-
IIEpUHBI, COCTaB, CTpOEHUE, CBOMCcTBA. OpraHojenTuyeckue, GU3nIecKrue U XuMHuJe-
CKHE ITOKa3aTeJIu KauyeCTBa JIMITHIO0B.

HezaMmeHnMmbIe XKUpHBIE KHUCIOTHI, Onojorudeckue ¢GyHKIuu. OCoOOEHHOCTH
JTUTHI0B TuapoOnoHTOoB. [loHsATHE 0 BOCKax, crepoiax, crepuaax. CIOXKHBIC JIUIH-
nel. ochonunuapl. ['mukonunuasl. HaxoxaeHue TUMUI0B B MUILEBOM ChIPhE.

[TepeBapuBaHne W BCACBIBAHHUE JIUMUIOB B KEIYJOYHO- KHUIIEYHOM TPAKTE.
Jlunonutyeckue GpepmMeHThl. bruonornueckast poiib KeITUHBIX KUCIOT. Pecunres -
MHUJIOB B CTEHKE KHIIEYHUKA. bUOCHHTE3 W pacnaj JUNUI0B B TKaHAX. OKUCIEHUE
[JIMIEPUHA U KUPHBIX KUCIOT B TKAHSAX. DHEPreTUYECKU OallaHC TKAaHEBOTO JIUIIO-
nu3a. 'OpMOHBI, yU4acTBYIOIIKME B PEryJAlMK oOMeHa nunuaoB. Hapymenue oomena
JUMKUAOB y YEJIOBEKA.

Jluteparypa: [1-4]

MeToanuyeckue yKa3aHus

JIunu el — GoJpIIast TPyINa OPraHMYECKUX BEIIECTB, XOPOIIO PACTBOPUMBIX B
OpPraHUYECKUX PACTBOPUTENSX, TAKUX KaK TUITHIIOBBIN 3(pup, aieToH, Xaopodopm u
6enzoi. B To ke Bpems 3TH BellecTBa HEPACTBOPUMBI B Boje. JIumuel nmoapasse-
JSIOTCSL HA OMBUIIEMbIe (TPUALIMIITIIULIEPUHBI, (PocHOTUIUABI, TIMKOIUIUIBI) U He-
OMBLIsiIEMbIE (TepPIIEHbI, KAPOTUHOUABI), CTEPUHBI U UX TPOU3BOAHBIC, DITKO3AHOU/IBI).

TpuanuIrIUIepyHbl SIBISIOTCS SHEPTETUYECKUM pE3epBOM OpraHusma, (oc-
donunuapl y4yacTBYIOT B IOCTPOECHHMU BaKHEHUIIUX OMOJIOTMYECKUX CTPYKTYp U
MpEeX/e BCEro OMOJOrMUecKX MeMOpaH. [ TMKoIunuabl, coOCTosIMUe U3 CHUHTO3H-
Ha, CaXxapoB U KUPHBIX KUCIOT, COCTaBIAIOT 5—10 % BCcex IMNUI0B MIa3MaTUYECKUX
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MeMOpaH. B coctaBe OGmosiornueckiux MeMOpaH JIMMKUIbI AKTUBHO YYAaCTBYIOT B KU 3-
HEJEATEIBbHOCTH KJIETOK M OPraHU3Ma B IIEJIOM, YYAaCTBYIOT B pabOTe crienuaIn3upo-
BAHHBIX OPTraHOB M TKAaHEW, HAIlpUMEpP, HEPBHOM TKAHW, YYACTBYIOT B BAKHEMIIIMX
OMOXMMHMUYECKUX Tpolleccax, HalmpuMep, B IMpolecce OHOJOTUYECKOTO OKHCIICHUSI.
JIMnuabl BRIMOJIHSIOT 3alIUTHYIO POJIb (HApUMEp, B KJIIETOUYHBIX CTEHKAX OaKTepui,
B KO€ ITO3BOHOYHBIX ).

JIumunel — HanOoJiee BayKHBIM M3 BCEX MUTATENIbHBIX BEIIECTB HCTOYHUK IHEP-
ruy. B KOJIMYECTBEHHOM OTHOLIEHUH JIMIUABI OCHOBHOW SHEPreTUYECKHI HCTOUYHHK
opranuszma. CybcTpaToM OMOJIOTMYECKOTO OKUCIICHUS SBIJISIIOTCS HE TpHUALMIITIIHIIE-
PHUHBI, a IPEABAPUTEIBHO aKTUBUPOBAHHBIE MTPOAYKTHI UX TUIPOJIN3a — TIIMLEPHUH U
KUpPHBIE KUCIOThL. Hampumep, oOpasyronuiics B KI€TKax B pe3yibTaTe TUIPOIU3a
KUPOB TJMIEPUH TMPEXKAE, YeM CTaTh CyOCTpaTOM OHOJIOTMYECKOTO OKHCIICHHS,
npenBapuTeNbHO (pochopunupyercs, NpeBpalasch B o-IIULEpUHPOCPOPHYIO KHUC-
notel. 1Ipu aTOM TpatuTcsa SHeprus onHOM Makpodsprudeckon cBsizu AT®. 3arem
HAaYMHAETCS OKUCIICHHE O-TIMUEepUH(OCHOPHON KUCIOTHI MO/ IEUCTBUEM (EepMEHTa
rimnepuHdochaTrugporeHassl, B pe3yJbTare 4ero oOpa3yrorcs 3-
dbochormunepuHoBsid anpaerun u HAJIHz; 3-hochormuiiepuHOBBINA anbaeTH] OKHC-
JsieTCs Jlajiee Ha MyTAX yTrIeBOAHOro oOMeHa (CM. TJIaBHBIM MyTh a3pOOHOTO OKHCIIE-
HUSI TJ1I0KO03b1), a Bogopoa ¢ HAJIH, uepes cucremy pepMeHTOB bIXaTEIbLHON 1IENU
MEPEHOCUTCS Ha KUCIOPO B PE3YJIbTATE YETO B KIETKE COMPSIKEHHO CUHTE3UPYIOTCS
Tpu AT®. DHepretuueckuil 3pPeKT NOJTHOTO OKUCICHUS TIIUIEpPUHA TOJCUYUTHIBA-
€TCsl Ha OCHOBAHUM JIAaHHBIX 00 OKMcIeHUH yrieBojoB. [Ipu mojcyere sHepreTuye-
CKOH 3((EKTUBHOCTH OKHUCIICHUS >KUPHBIX KHUCIIOT, 00pa3yIOUIUXCs MPU THUAPOIIN3E
KUPOB, YUUTHIBAECTCS HHEPreTHUUECKUE 3aTpaThl KJIETKM HA aKTHUBALUIO CBOOOIHBIX
KUPHBIX KUCIOT. AKTUBUPOBAHHBIC KUPHBbIE KUCTOTHI (ammi-KoA) moaBepratorcs B
OCHOBHOM [-okucineHuto 1o anetuin-KoA, a nocnequuit okucnsiercs 1o CO, u H,O
Ha MyTAX yTJIEBOJHOTO0 OOMEHa (B IIUKJIE TPUKAPOOHOBBIX KUCIIOT).

B xoze u3yueHus JaHHOUM TeMbl CIeAyeT NPUMEHSTh 3HaHUS O CTPOEHUU JIH-
MUJO0B 71l HOHUMAaHUS UX OMOJIOTMYECKOM POJIM B OPraHU3MeE U JIJIsl OCBOCHHMSI BO-
MPOCOB 0 OOMEHY JUNUIOB. J{J1 3TOro HEOOXOAUMO:

1. BoccTaHOBUTH B MaMATH 3HAHUS, TTOJTYUYECHHBIE IO OPTaHUYECKOM XUMHUH T10
00111e# XapaKTEPUCTUKE U KIacCU(PUKALINU JIUTTUIOB.

2. BcnomuuTh (QopMyibl, (U3MKO-XMMHUYECKHE CBOMCTBA M OHUOJIOTHYECKOE
3HAYEHHE >KUPHBIX KHUCJIOT: MAaCISIHOM, JIAypUHOBOW, MUPUCTUHOBOM, NaJbMUTHUHO-
BOM, CT€APUHOBOM, OJICMHOBOM, JTMHOJICBOW, JIMHOJIEHOBOM, apaxyuIOHOBOM, dUKO3a-
MEHTACHOBOM, JI0KO3areKCaeHOBOM; TPHALMITIUIEPUHOB, (PochaTuaoB, CTEPHUHOB
(xonecteprHa u 3procrepuHa) u crepunoB. OOpaTUTh BHUMAaHUE HA BBICOKYIO OMO-
JIOTUYECKYIO0 aKTUBHOCTh HEKOTOPBIX CTEPUHOB U UX MPOU3BOAHBIX (HAIpUMED, MPO-
BUTAMHHBI U BUTAMUHBI Tpymibl D, mMojg0Bbie TOPMOHBI); HA TOPMOHOIIOI00HBIC Be-
niecTBa (Hampumep, MPOCTariIaHAUHbl SBISIOTCS MPOU3BOJHBIMU MOJIMHEHACHIILEH-
HBIX dKUPHBIX KUCJIOT), HA )KEJTYHbIE KUCJIOTHI - YYACTHUKH MIPOLIeCcCa MUIIEBAPEHUSI.

3. meTh mpenicTaBieHue 0 XUMUYECKOM COCTaBe TJIMKOJUMUAOB (1iepedpo3u-
JIOB, TAHTJIMO3UOB) U UX OMOJIOTUYECKOM 3HAUYCHUH.

4. Cepbe3HOoe BHUMaHHE 00paTUTh Ha OMOJIOTMYECKYIO POJIb JIUIHIOB.
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Bonpocsl 1j11 caMonpoBepKu

Kaxkue numieBapuTenbHbIe KeIe3bl yUaCTBYIOT B IEPEBAPUBAHUY JIUITUIOB?
Kaxkue dhepMeHTH HEOOXOIUMBI JIJIs1 TIEpEBapUBAHUS JICTITUTHHOB?
KakoBa Ouonoruueckas pojb )KEITUHBIX KUCIOT?
KakoBo ypaBHEHHE peakluyi aKTUBAIUU TJIUIIEPUHA B AKUBBIX KJIETKaX?

5. KakoBo ypaBHEHME peaKlMi aKTUBAIIMU HACHIIIEHHBIX )KUPHBIX KUCJIOT B
KJIeTKax?

6. KakoBbl HICTOYHUKH [IUIIEPHUHA B )KUBOM OpraHu3Me?

7. KaxoBo ypaBHEHUE peaKkliy MPEeBpaIlleHHs] CTEAPUHOBOM KUCIIOTHI B OJICH-
HOBYI0? Kakoil hepMeHT KaTaaIu3upyeT ATy PEeaKIuio?

e

2.8. Tema 8. besikn, HyKJIeMHOBbIE KUCJIOTHI M UX 00MeH

benku, coctas, ctpoenue, ouonornueckue pynkuuu. Knaccuduxamms 6enkos.
[Ipocteie Oenku (IPOTEUHBI): aTbOYMUHBI, [IO0YJIMHBI, TUCTOHBI, POTAMHUHBI, MPO-
TEUHOUJIBI, TJIIOTENIUHBI, MpojaMuHbl. CiloxkHble Oenku (mporteunibl): gocdomnpore-
UJbl, JIMTIONPOTEH IbI, TIIMKOIPOTEUbI, XPOMOIPOTEU b, HYKIEONPOTEH IbI, METAI-
nonporeunbl. Ousnko-xumMudeckue cBoicTBa OenkoB. MosekymsipHas macca. Pac-
TBOPUMOCTb, aM(OTEpPHBIE CBOMCTBA, M303JIEKTPUUECKAsl TOYKA, JE€HATypalus, Koa-
ryjsiuug. Metoasl (ppakliMOHUPOBAHUS, OUMCTKU OeakoB. MeToabl OOHapyKEHUs U
ONpeaeNeHHs COEPKaHMsI OEJIKOB B MUILIEBOM ChIPbE M MUILIEBBIX MPOAYKTAX.

buonornuecky monHOUEHHBIE U HEMOJIHOIIEHHbIE Oenku. HesameHumble u 3a-
MEHUMBbIE aMUHOKHUCIIOThl. AMUHOKHUCIIOTHBIN ckop. CozepikaHre OEKOB B MUIIEBOM
ChIpbE U OCHOBHBIX Mpoaykrax nurtanusg. Hykneunossie kucnotsl (JJHK, PHK), co-
CTaB, CTpOeHHE, Ouojornyeckue (yHKIUU. A30THCTbIE OCHOBAHUS, HYKJICO3M[BI,
HYKJIEOTH/IbI, COCTaB, CTPOCHHUE.

[lepeBapuBaHre U BcachblBaHME MPOAYKTOB THAPOJIN3a OEJKOB B KEITYJIOYHO-
KHILIeYHOM TpakTe. [Iporeonurnueckue pepmeHTsl. [ HUEHNE OETKOB 1 aMUHOKHUCIIOT
B KuIlleuyHuke. [IpoMexyTouHblii 0OMeH OElKOB U aMMHOKHCIOT. OOIiue peakuuu
MIPOMEKYTOUYHOTO OOMEHAa aMUHOKHUCIOT. Peakiuu nepeaMHUHUPOBAHUS, MPSIMOTO U
HEMPSIMOTO OKHCIIUTEIBHOTO J€3aMUHUPOBAHUS, BOCCTAHOBUTEIBHOIO aMHUHHUPOBA-
HUS, 1eKapOOKCUIMPOBAHMUS aMUHOKHCIIOT. [IpeBpanienuss 6€3a30THUCTON YacTu amMu-
HOKHUCIOT. [IoHsATHE 0 YaCTHBIX MyTAX 0OMEHAa aMUHOKUCIIOT B OPraHU3ME.

Koneunsie npoayktsl  0OMeHa 0enkoB. BUOCMHTE3 MOUEBHHBI B OPTaHU3ME.
[TonsiTre o OMocuHTE3€ OENKOB.

Jluteparypa: [1-4].

MeToanuyeckue yKa3aHus

B opranusme yenoBeka maccoit 70 Kr comepkutcs nmpumMepHo 10 Kr Oenkos,
npuyeM OOJIbIIast 4acTh UX JIOKadu3oBaHa B Mblax. [lo cpaBHenuto ¢ 6enkamu J10-
7Sl APYTUX a30TCOJAEPIKAILMX BEIIECTB He3HauuTenbHa. [loaTromy OanaHc a3ora B op-
TaHU3ME OMpEeEsIeTCs METabOIM3MOM OEIKOB, KOTOPBIM PETyINPYeTCss HECKOJIBbKH-
MU TOPMOHAMHU, a TIPEK/IE BCETO TECTOCTEPOHOM M KOPTU30JIOM.

B opranusme B3pocioro yeinoBeka MeTaboJM3M Oelka B LEJIOM COalaHCUPO-
BaH, T.€. KOJIMYECTBO MOCTYMAIOIIETO U BBIAEISIEMOr0 OEJIKOBOrO a30Ta MPUMEPHO
paBHbl. [locTymaromue ¢ mumie OeTKW MOABEPTaloTCs B KEIyJAOYHO-KUIIICUHOM
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TPAKTE TUAPOJIN3Y JO AMUHOKHUCIIOT, KOTOPBIE BCACBIBAIOTCS M KPOBOTOKOM pacIipe-
JEJSIFOTCS B OpTaHU3Me.

ExenHeBHO HEOOX0AUMO NOy4daTh ¢ nuied He MeHee 30 r Oeika, B pa3BUTBIX
CTpaHax cojiep)kaHue OelKa B MUIIE Yallle BCETO 3HAYUTENLHO MPEBBIIIACT HOPMY.
[Ipeanomnaraercs, 4TO B OpraHU3Me B3pOCIIOro YEJIOBEKA €KETHEBHO pa3pyllaeTcs 10
300400 r Genka (MpOTEONU3), W MPUMEPHO TAKOE K€ KOJMYECTBO BKIIFOYACTCS B
HOBOE 00pa3oBaHKe MOJIEKYJ OenkoB (OnocuHTEe3 O6eKoB). Bricokuii 000poT OENKOB
B OpraHu3Me OOBICHSETCS TEM, YTO MHOTHE OCJKHM OTHOCHTEIHbHO HEIOJITOBEYHBI
(monmynepuop cocrasisger 2—8 anei). Eme 6omee KOPOTKOKUBYIIUMU OKAa3bIBAIOTCS
KJIF0UeBbIe (PePMEHTHI TPOMEKYTOUHOTO 0OOMEHa. B IpOTHBOMOJIOKHOCTh 3TOMY 00-
Jiee JOJTOBEUHBI CTPYKTYPHBIE O€JIKU TMCTOHBI, TeMOTJIO0MH MM KOMIIOHEHTHI IIUTO-
CKEJIeTA.

[Toutn Bce KIETKU CIOCOOHBI OCYIIECTBIISATE OMOCUHTE3 OENIKOB (PHOOCOMBI)
Y TIPOTEOJIn3 (JIUIIOCOMBI, MPOTeacoMbl). B XpaneHuu, nepenade u npeodpa3zoBaHUU
reHETUYEeCKON MH(POPMAIMU HEHTPAIBHOE MECTO 3aHUMAIOT HYKJIEHHOBBIE KUCIIOTHI.
Hyxneunossie kucnots! (JJHK, PHK) npencrasistor codoii moauMepsl HYKIECOTH-
HBIX 3BEHbEB. B KauecTBe a30THCTHIX OCHOBAHHMI B HUX MPUCYTCTBYIOT aJ€HUH, T'ya-
HUH, ypauuj, TAMHH U LIUTO3HH.

B pacmierieHnn GenKoB 10 CBOOOJHBIX aMUHOKUCIOT YYaCTBYIOT HECKOJIBKO
(epMEHTOB C pa3NMYHOM CHEUU(DPUUYHOCTHIO, KOTOPbIE AENAT HAa SHAONENTHAA3bl U
AK30MENTHIA3BI.

B xone pectpykiuu GeNKOB HaKarIMBaeTCsl a30T, KOTOPBIM B OTJIIMYUE OT YT-
JepoJia HE IPUTOJICH JJI TIOJyYEeHHs SHEPIUHU 3a cueT OKUCiIeHus. [loaTtoMy Te amu-
HOTPYIIIbI, KOTOPbIE HE MOTYT OBITh IOBTOPHO MCHOJIb30BaHbI JIJIs1 OMOCHUHTE3A, Mpe-
BpalIaloTCs B OCHOBHOM B MOUYEBHMHY U BBIBOJSTCS U3 OpraHu3ma.

B xozne u3ydeHHs TaHHOM TEMBI CIEAYET YCBOMThH CBEIEHUS O IpoLeccax Ie-
peBapuBaHUs, BCAChIBaHUS, OOMEHAa MPOCTHIX OENKOB, U B TOM YHCIE MX CHHTE3A.
[ToHATP OMOXMMHYECKHI CMBICI M MEXAHU3Mbl NEpeBapUBaHUs OEIKOB U YMETb
MPUMEHSATDH MOJYYEHHbIE 3HAHUS JUIsl OOBSACHEHUM pa3UyHbIX OUeT nuTaHus. s
9TOr0 HEOOXOIUMO:

1. BCIOMHUTB CTPOEHHE MPUPOIHBIX 0-AMUHOKHUCIIOT U OEJIKOB.

2. YCBOUTB, UTO XMMHU3M MEPEBAPUBAHMS OCIIKOB — 3TO (PEpMEHTATUBHBIN U/~
POJIM3 TIENITUIHBIX CBSA3EH, MPUBOJIAIINN K 00pa30BaHUIO CMECH AMUHOKHUCIIOT.

3. O0paTuTh BHUMAHHE HA TO, YTO NMPOTEOIUTUYECKHUE (PEPMEHTHI CUHTE3UPY-
IOTCS B PA3HBIX OT/ENaX MUIIEBAPUTEIBHOIO TPAKTA: CIM3UCTOM JKEITyAKa, MOIKEIy-
JIOYHOM KeJe3€, CIIM3UCTON KUILIEUYHUKA.

4. YCBOUTD, UTO MHOTHE MPOTEOIUTUYECKUE (PEPMEHTHI CUHTE3UPYIOTCS B HE-
aKTUBHOM (hopMe M aKTUBUPYIOTCS B MOJIOCTH MUIIEBAPUTEIBHOIO TPaKTa IMyTeM da-
CTHUYHOTO IpoTeonu3a. OOpaTuTh BHUMaHUE Ha OMOJOTHYECKH CMBICI CYIIECTBOBA-
HUA IPOPEPMEHTOB.

5. O0paTuTh BHUMaHHUE Ha POJIb COJITHOM KUCJIOTHI B aKTUBUPOBAHUU TETICHHA
U YCBOUTb, YTO CHMXKEHUE KUCIOTHOCTHU >KENTyJIOYHOTO COKa BBI3bIBAET HAPYILICHUE
nepeBapuBaHus OEIKOB B XKEIyIKE.

6. ITo3HaKOMUTBCA C MYTAMH IPEBPAILCHUS YIIEPOAHBIX 0€3a30TUCTHIX OCTAT-
KOB aMHHOKHCJIOT, BOBJIEUYEHHEM MPOAYKTOB MX pacnaja B uuki Kpebca u gpixa-
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TEJIbHYIO LIETb, YHEPIETUYECKUM 3HAUYEHUEM 3THUX IPOLECCOB. Y SCHUTH, YTO UMEIOT-
Cs1 TJIFOKOT€HHBIE aMUHOKHUCIIOTHI, UCIIOJIb3YEMbIE B IIPOLIECCE INIIOKOHEOTCHE3A.

/. BelyunTh peakiuu o0pa3oBaHUs MOYEBUHBI B OPHUTMHOBOM LIMKJIE, Ha3Ba-
Hus pepMeHTOB. [103HAKOMHUTBCS ¢ OMOTOTHYECKUM 3HAUEHUEM 3TOTO MpoIiecca.

8. YcBouTh, uTO B Oprann3Me OMOT€HHbIE AMHHBI BBITIOJIHIIOT POJIb TOPMOHOB
¥ MEIMAaTOPOB U HAPYIIEHUE UX OOMEHA MOXET ObITh MPUUMHON psifa 3a00IeBaHUIA.

Bonpocsl 1j1 caMoOnpoBepKu
1. KakoB MexaHU3M aKTHBAI[UU NIENICUHOTeHa?
2. I'ne BripabaTbiBaeTCst JEPMEHT SHTEPOKMHA3A U KAKOBA €ro POJIb?

3. B kakom otxene nuieBapUTEIBLHOTO TpaKTa MPOUCXOJUT BCACHIBAHUE
AMUHOKHCJIOT?
4., Kakwue ¢akTopbl BBI3BIBAIOT THUEHHUE OCJTKOB M aMHUHOKHCIIOT B KHIIICY-

HUKE?
5. Kakue TkaHeBbl€ MENTHIa3bl AHAJIOTUYHBI MIENICUHY U TPUIICHUHY ?
6. Kakoe otHOmenue k cuaTe3y 6enka nmeet JJHK?
/. Kakue aMMHOKHUCIIOTHI Y4aCTBYIOT B CHHTE3€ MOYECBUHBI?

2.9. Tema 9. BzaumocBsi3b MpoLeccoB 00MeHa
B3anMocCBsI3b myTeil OMOIOTHYECKOTO OKUCIICHHS YTIEBOAOB, JKUPOB U 0€3a30-
TUCTOM YacTh aMUHOKHUCIOT. OOuue npoaykTel Metabonu3Ma. CHHTE3 HEKOTOPBIX
AMUHOKHCIIOT, XUPHBIX KHCIIOT U TVIMIEPHHA U3 MPOMEKYTOUHBIX MPOIYKTOB YTJIE-
BOJTHOTO OOMEHa.
Jluteparypa: [1-4]

MeTtoauyeckue yKasaHus

OOMeH yrieBoJIOB, JIMIIUIOB M OEIKOB Ha MEPBBIX CTAAUSAX OCYIUECTBISETCA
pa3HbIMU CcHEU(PUYECKUMH MYTSIMHU, NPUBOASAIIMMU K OOpa30BaHUIO OJIMHAKOBBIX
WM ONUM3KUX IO XapaKTepy CTPYKTYpbl U CBOMCTBAM MPOAYKTOB, KOTOPbIE B Jajlb-
HelmeM okucisitorest 10 CO2 u Ho O o6mumu mytem. Cpeu Takux MmyTed BaKHEH-
1Iee 3HaYE€HUE UMEET LIMKJ TPUKAPOOHOBBIX KUCIOT, KOTOPBIA CBS3BIBAET Pa3JIMUHBIC
3BEHbs1 MeTabonu3Ma . B3aumMocBsi3b 00OMEHA YIJI€BOIOB U KUPOB B MEPBYIO OYEPEIb
3aKJII0YAETCs B 00pa30BaHUU KUPOB U3 MPOMEKYTOUHBIX MPOAYKTOB OOMEHa yrie-
BoioB(inokcuaierondocdar, anerunKoA). Ob6pa3oBaHue yrieBoAOB U3 MPOIYKTOB
oOMeHa OeJIKOB U )KUPOB HA3BIBACTCS TITIOKOHEOTC€HE30M.

VYrneBoabl SBISIOTCS OCHOBHBIM MaTepUalioM, U3 KOTOPOTO B OpraHu3Me o0pa-
sytotesa [IBK, IIIYK u a-keTormyTrapoBasi KUCI0Ta. DTH KUCJIOTHI yTEM aMUHUPOBA-
HUsI IPEBPALIAIOTCS B COOTBETCTBYIOIIME aMUHOKHUCIIOTHL: aJlaHWH, aclapariHOBBIIO
Y TNIyTaMUHOBY1O.

[Ipu nekapOOKCUIMPOBAHUM AMUHOKUCIOT 00pa3yloTCsl Tak Ha3blBaeMble OHO-
Te€HHbIE AMUHBI, HEKOTOPBIE U3 HUX SIBJISIIOTCA COCTABHBIMM YacTSMU JIPYyTUX OMOMO-
nekyn. Tak, B coctaB ¢pochonmunuioB, KpoMe aMUHOKUCIOTBI CEPUHA MOKET BXOJUTh
COOTBETCTBYIOIIMIA OMOTEHHBIM aMUH 3TaHojamMuH. [{ucreamun u [B-ananuH sSBIAIOT-
Csl CTPYKTYPHBIMH 3JIeMEeHTaMu KodepmeHTa A u maHTterenHa. OOpa30BaHHBIN U3
TPEOHMHA aMMHOIPOIIAHOJ SBJIAETCS CTPYKTYPHBIM JJIEMEHTOM BUTaMHMHA Bip; u3
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riyramara — amuHoMacisHas kucinora ('AMK) — BaxkHeIM MeauatopoMm, a u3 ¢e-
HUIAJIaHUHA — JTO(paMUH, KOTOPBIN SIBISETCS OJHOBPEMEHHO MPEIIIECTBEHHUKOM
KAaTeXOJIAMHUHOB — F'OPMOHOB aJpeHAIMHA U HOpaapeHanuHa. Hapymenune meralo-
mu3Ma aodamuHa CryuT npuanHon 0ose3nu [lapkuncona. U3 tpunrodana o6pa3y-
€TCsl CEpOTUHUH, COSAMHEHUE C IUPOKUM CIIEKTPOM JICHCTBUSI.

B xone u3yuenust JaHHON TEMBI CIIEyeT UMETh MPEICTABICHUE O B3aUMOCBS-
31 0OMeHa OeNKOB, YIIIEBOOB M JTUMHUIOB B opranusme. [[iist 3Toro Heo6xoaumo:

1. BelyunTh cxemy B3auMOIIpEBpallleHUuN OEeNKOB, KUPOB U YTJIEBOJOB, POJb
nukia Kpebca, kak CBA3bIBaOLIEr0 3B€Ha OOMEHHBIX IIPOLIECCOB.

2. ObpaTuTh BHUMaHUE HA TO, YTO OOMEH YTJIEBOAOB, OEIKOB U JIUIUIOB CBS-
3bIBAIOT O0IIKE MPOMEXKYTOUYHbIE MPOAYyKThl (nmupysar, LYK, a-ketormyrapar, ¢dy-
mapart, aneTui-KoA) u obmue nytu Meraboan3Ma, 4To 00eCleunBaeT B3auMo3ame-
HSIEMOCTbh OCHOBHBIX IHILIEBBIX BELIECTB, HAIPUMEP, CUHTE3 KUPOB U3 YIJIEBOJOB,
AMUHOKHUCIIOT U3 TJIFOKO3BI U T.1.

3. OOpaTuTh Cepbe3HOE BHUMAHUE HAa 3HAYEHHE TOPMOHOB, (DEPMEHTOB U BH-
TaMHUHOB B €JIMHON cUCTEME OOMEHHBIX MPOLECCOB.

Bonpocsl 1j1s1 caMonpoBepKu

1. Kakwe aMMHOKHUCIOTHI 00Pa3yoTCs U3 MPOMEKYTOYHBIX TPOIYKTOB yIJIe-
BOJTHOTO 0OMeHa?

2. Kakoe BeniecTBo, 00pasyroleecs B pe3yJbTaTe OKUCICHUS KUPHBIX KUC-
JIOT, SIBJIAETCS] YYACTHUKOM ITUKJIA TPUKAPOOHOBBIX KUCIIOT?

3. Kakoe oTHomIeHne UMEIOT (hePMEHTHI IUKJIA TPUKAPOOHOBBIX KUCIIOT K 00-
MEHY HEKOTOPHIX (KaKuX) aMUHOKHUCIIOT?

4, Kakue aMHUHOKHUCJIOTBI HEOOXOIUMBI JjIsl OnocuHTe3a hochaTtuioB?

5. Kakue npoMexyTouHbIe MPOAYKTHl 0OMEHA YTJIEBOJIOB MOTYT PHUHSTH y4a-
CTHUE B OMOCHMHTE3€ aMUHOKHUCIIOT?

6. KakuM myTeM aMHUHOKHUCIIOTHI MOTYT MPUHATH YYaCTHE B CHHTE3€ )KUPOB?

7. B pe3ynbTaTe KakuX MpoOLECCOB YIIIEBOJHOTO OOMEHa, MOXKET 00pa30oBaTh-
Csl TIIMIIEPUH, HEOOXOIUMBIH JIJIsST CHHTE3a JTUTTH0B?

8. Kakoe BemecTBO, 0Opasyromieecs Mpu OKUCITUTEIIBHOM pacrajie yIiIeBOI0B,
SIBJISICTCS] HETIPEMEHHBIM YYaCTHUKOM OMOCHHTE3a KUPHBIX KUCIOT?

9. Kak muki TpukapOOHOBBIX KHCIIOT YYACTBYET B YTIACBOHOM, JTUIHIHOM U
0esnKkoBOM oOmMeHe?

2.10. Tema 10. Buoxumusi MbIIIEYHOH U KUPOBOI TKAHU CHIPbSI U MUIIEBbIX
NMPOAYKTOB

MeImieuHast TKaHb, CTPOSHHE, XUMHUYCCKHM COCTaB, OMojornaeckas pojib. ben-
KH MBIIIEYHON TKaHW: MHO(DHOPUIUIAPHON U capKoIUia3MaTHIeCKO (paxiuii, cap-
KOJIEMMBI, CBOMCTBa, OMOJIOTHUYECKas POJIb. YTJICBO/bI, JTUIIUIbI, HEOETKOBBIC a30TH-
CThI€ DKCTPAKTUBHBIC 1 HEOPTaHUYECKUE COCTMHEHUS MBIIIIEUHON TKaHH.

Cxema ¥ XUMHU3M MBIIIEYHOT'O COKPAIIICHHUS.

ITocMepTHBIE U3MEHEHUS MBIIICYHON TKAHU. SIBJIEHHE MBIIIEYHOTO OKOYEHE-
HUSI U €ro paspelieHue. ABTonn3. MI3MeHeHHe aKTMBHOW peaklMH Cpeabl MpH I0-
CMEPTHBIX U3MEHEHUsIX. MI3MeHeHus (pU3uKo-XUMHUYECKUX CBOMCTB OEJIKOB, IKCTPaK-
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TUBHBIX BELLIECTB U aKTUBHOCTH (PEPMEHTOB IIpU aBTONM3E. Poib KaTencuHoB. ABTO-

JUTHYECKHUE TPEBpAIlleHUs YIJIEBOJOB, JIUMUIOB, opraHndeckux (ocdaron. I'Hue-

nue: PH, pepmenTsl, koneunbie mpoAyKThl KupoBasi TKaHb, CTPOSHUE, XUMHUUECKHUNA

cocTaB, OMOJIOrHYecKast poiib. ABTOJUTHUECKUE U3MEHEHHUS KUPOBOU TKAHU.
Jlutepatypa: [1-4]

MeToanueckue yKazaHus

Mprbl coctaBisitor 6osee 40 % maccel Tena. Bes win modtu Best AesITENb-
HOCTh OpraHU3Ma B TOW WJIM MHOM CTENEeHU cBsizaHa ¢ paboToil mbimill. CKeleTHbIe
NONEPEYHONOIOCATHIE MBIIIIBI TO3BOHOYHBIX COCTOSAT U3 MapAJJIEIbHBIX MBIIICYHBIX
BOJIOKOH. Kak/10€ BOJIOKHO MPEJCTaBISET OJIHY OONBIIYIO MHO20A0EPHYIO KIEmK) .
Bbonbmas yacte 00beMa MBIIMIEYHBIX KJIETOK 3aHUMAOT MUOGUOPHILIBI TOJIIUHON
1-2 MKM, IpOCTUPAIOIIUECS BO BCIO JUIMHY MBIIIEYHOTO BOJIOKHA.

CokpaTuTenbHbIE 3JIEMEHThI, CAPKOMEPBI, COCTOST U3 JBYX THIIOB Mapajlieb-
HBIX HUTEU, TOJCThIX (UIAMEHTOB MUO3MHA U TOHKUX (uiameHToB F-aktuHa. B ko-
JMYECTBEHHOM OTHONIEHWU HanboJiee BaXKHBIM OEITKOM MUO(DUOPUILI SIBIASETCS MUO-
3uH (65 % Mblmeunoro Oenka). I'omoBka MoneKyisl Muo3uHa oonanaer Ca?t — 3aBu-
cuMoil AT®-a3H0I aKTUBHOCTBIO, KOTOPAsl PETYJIUPYETCS MAIBIMU CYyOBbEIMHULIAMH.

['maBHBIM O€TKOM TOHKHMX HUTEW sBisieTcsl akThH. OuOpmuiapHbIil F-akTHH
SIBJISIETCS Ba)KHBIM CTPYKTYPHBIM 3JIEMEHTOM IIUTOCKEJETa, OH HAXOJUTCS B PaBHO-
BECHUU C TIIOOYISIpHBIM G-aKTHHOM.

CoxkpallieHue MBIIIEYHBIX BOJIOKOH OOYCIIOBJIEHO MPOJOJILHBIM CKOJIbKEHHUEM
TOJICTBIX MUO3WHOBBIX U TOHKHUX aKTUHOBBIX (PMIAMEHTOB OTHOCUTEIBHO JAPYT JApyTa
110 TeX Top, moka umeercst ATO.

ITocne cmepTH mpekpalarTcs NPOLECChl TKAHEBOTO JIbIXaHUsS, a B CBS3MU C
>TuM 1 OnocuuTe3 ATD, 0OTHOBPEMEHHO YCUIIMBAETCS €€ PACIICIUICHHE W MPUBOIUT
K MOTEPE PIACTUYHOCTH — TPYITHOE OKOUYEHEHHE.

Pacnag makpospruueckux coeaunenunit (AT®, kperundocdar u 1p.) NpuBo-
TUT K HakoruieHuto ¢ochopHoit kucnotel oT 0,04 1o 0,1 % u 6omnee. C npekpalieHu-
€M JIbIXaHUsl 1 KPOBOOOpAIIIEHUS B MBIIIIAX BO3PACTAECT KOHIIEHTPAIUS YTIIEKUCIOTHI
Y MOJIOYHOM KUCJIOTBI — B pe3yJibTaTe pacnaj IIMKOTeHa. B CBsi3U ¢ 3TUM MOBBIIIACT-
cs1 kucaotHocTh Mbl (pH g0 6,3-5,5), 4TO BBI3BIBAET YCUJICHWE aBTOJIM3a, U 3Ha-
YUTEJIbHbIE W3MEHEHMS KOJUIOMIHBIX CBOMCTB MbIIIEYHBIX OenkoB. B pesynbTare
pa3phiBa JTU30COM U BBIXOJIOM KATEIICHHOB U3 HUX, OCJIKU PACHICTUIAIOTCS 10 aMUHO-
KUCJIOT. TpynmHOE OKOUYEHEHUE B PE3YJIbTATE LIEJIOr0 psAJla XUMHUUYECKUX MPOLIECCOB
MOCTETICHHO MEPEXOJIUT B pacciadiieHne. ABTOJU3 MPUBOIUT HE TOJBKO K pacIier-
JICHUIO OCJIKOB, HO M K COIPSDKEHHOMY C HUM JIe3aMUHUPOBAHHEM aMHUHOKHUCIIOT H
o0pa3oBaHUI0 aMMHaKa, HEUTPaTU3yIomero KuciaoThl. Co BpeMeHeM M3 MBIIIII BhIfe-
nsetcs COo, v cBsi3M ¢ 3TUM TajaaeT gapieHue CO; B TKaHSIX, YTO, BEPOSTHO, SIBIISICT-
Csl OJHOM M3 MPUYMH OcJiabJeHus TpynmHOTro okoueHeHus. Kpome Toro, paspyiieHue
0esnkoB MUODUOPUIT, B YACTHOCTH aKTOMHO3MHA, COMPOBOXKAAETCS IMOTEpPEe MMHU
crieU(pUYECKUX CBOMCTB, YTO TaK)Xe CIMOCOOCTBYET MHTEHCHBHOMY Pa3MST4EHUIO
MBIIIIEYHBIX TKaHEH U MPEKpaIeHUI0 OKOYEHEHHS.

Jls ocBOeHUS 3TOM TEMBI HEOOXOIUMO:
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1. 3y4nuTh pUCYHKH OTpakarolye CTPOSHHE MBIIIEYHONW TKAaHH, COCTaB OC-
HOBHBIX T'PYIIT BEIIECTB B HEH.

2. PaccMOTpeTh JOKaNU3allMio Pa3MYHBIX OETKOB B MBIIIIE, UX (U3HKO-
XUMHUYECKHE CBOMCTBA, CITOCOOBI BBIIETICHHSI, OCOOCHHOCTH CTPOCHHS U (DYHKIIUH.

3. YACHUTh MEXaHU3M MBIIICUHOTO COKpAIEHUS, POJb Pa3IUYHbIX OEIKOB,
MuHepanbHbIX HOHOB, AT® u kpeatundocdara B paboTaroiieil MbIIIIIe.

4. Pa3bepuTech B HAMMCAHUU PEAKIIUI, TPOXOIALINX MIPH aBTOIHU3€E YTIEBOJIOB,
JIMIHJOB U OEJIKOB.

Bonpocsl 1j1 caMOnpoBepKu
1. KakoBo 3Hau€HHE MBIIICYHON TKAHU, €€ CTPOECHUE U XUMHUYECKHUI cocTaB?
2. KaxoBa nokanu3aiys pa3jindHbIX 0€JIKOB B CTPYKTYpax MbIIIEYHOTO BO-

3. Kakwne Oenky MbII Bel 3HaeTe?

4. KakoB cocTaB )KMpPOBOIl TKaHU?

5. Kakue a30TucTbhIE SKCTPAKTUBHBIC BEIIECTBA OOHAPYKEHBI B MBILIICYHOMN
TKaHU Ha3€MHBIX )KUBOTHBIX U PbIO?

6. Kakue pe3epBHBIC SHEPTETHUCCKHE BEIIECTBA COIECPYKATCS B MBIIIIIAX ?

7. KakoBa ponb AT® B mbiiiie?

8. Kakosa pons kpeatnrpocdara B Mplte?

9. B kakux yclIOBHSIX MPOUCXOJAUT HAKOIUJICHUE JTUITUI0B KUPOBON TKAHU
YKUBOTHBIX, a KOTJ]a CHH)KEHUE COJIepKaHUs JIUITUJ0B?

10. CoBOKYITHOCTB KaKHX ITPOIIECCOB HA3BIBAIOT aBTOJIM30M?

3 KOHTPOJIBHASA PABOTA U METOANYECKUE YKA3ZAHUA
ITO EE BBIITOJIHEHUIO

B HCJIAX IMMOBBIMICHWA YPOBHA IIOATOTOBKH ITO OMOXUMHHU IIpU OCBOCHHUMN U C-
MUIIIMHBI TOpPEAYyCMAaTpUBACTCA BBIIIOJIHCHUEC CTYACHTAMUA KOHTpOJ'IBHOfI pa6OTBI.
Kamz[aﬂ BKJIIOYACT 110 ACCATH BOIMPOCOB IO OCHOBHBIM TEMaM AUCHUILIIINHLBI.

3.1 Odopmiienne u BbIOOP BApMAHTA KOHTPOJILHOM PadoThI

Bapuant 3aganus onpenensieTcsi B COOTBETCTBUM C JBYMsI TIOCIETHUMU LU}-
paMu HOMepa 3aueTHOM KHIKKU. Hampumep, ecnu mmdp 2364, Homep BapuaHTa BbI-
Oupaercs 1Mo AByM mocieaHuM 1udpam — 64. Ilo Homepy BapuaHTa W3 TaOIUIBI HA
nepecedeHnu 1udp 6 (o ropu3oHTaNN) U 4 (10 BEPTUKAIN) BHIMUCHIBAIOTCS HOMEpa
JIECSITH 3aJ71a4, KOTOpBIE CIeAyeT BhIoHNUTD: 4, 18, 22, 36, 44, 52, 65, 78, 81, 94.

Ecnu 3amaua sBIsieTcss TUIOBOM, TO BCE AecaTh 3amad (Hampumep, Ne 21-30)
MMEIOT OJMHAaKOBOe ycyioBue. Hampumep, ecnu mudp cTyneHdeckoro ousnera 2364,
TO 10 ycsioBHIO 3a1aun 21-30 cinexyet BeIOpaTh 3agauy moj Ne 22.

3ajaHue BBIIOIHAETCA B OTACIBbHON TeTpaau. Ha €€ TuTyIbHOM JIMCTE ClenyeT
yKa3aTh Ha3BaHUE TUCUMIUIMHBI, (PaAMUIUI0 U UHUIMAJILI CTyACHTa, MHU(pP 3a4eTHOU
KHIDKKH.

[Tpumep odopMieHNS TUTYIBHOTO JINCTA KOHTPOJIBLHON PabOTHI:
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OEJEPAJTBHOE ATEHTCTBO 110 PBIBOJIOBCTBY

®EJEPAJILHOE 'OCYJAPCTBEHHOE
BIOJUKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICILLEI'O OBPA3OBAHUS
«KAJJMHUHT PAJICKAHN T'OCYJAPCTBEHHBINA TEXHUYECKUI
YHUBEPCUTET»

WHCTUTYT arpOMHKEHEPHUHU ¥ MTHUILEBBIX CHCTEM
Kadenpa xumun

KonTponbHas padora KonrponsHas pabora

JIOTyIIeHA K 3allUTe: 3alUIIeHa

JOJDKHOCTH (3BaHKE), yU€Hasl CTETICHb JIOJDKHOCTH (3BaHUE), yUCHAs CTETICHb
@amumus 1.0. Qamumus 1.0.

«_» 202 T «_» 202 1.

KonrponsHas pabora
[0 TUCLUILINHE
XMW (PASAE « BUOXUMMUS ITUIEBBIX ITPOYKTOBY)

Mudp crynenra
Bapuant Ne

PaGoty BbINONHMI:
CTYJEHT Ip.

®amunus 1.0.
«_» 202 T

Kanununrpang - 20
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Ha nepBoii cTpaHuiie — HOMEp BapuaHTa U NEpEeYeHb HOMEPOB 3a4a4 B COOT-
BETCTBUH C HUM. Y CIIOBHE M BBIIIOJIHEHWE 3a7a4 HAJO0 PACIOJIaraTtb B MOPSAIKE BO3-
pacTaHusl UX HOMEPOB. Y CJIOBUE KaKAON 3a/1auM JOJKHO OBbITh HAIMCAHO Iepes OT-
BeTOM. [locie BBINOIHEHN OCIEAHEN 3a1a4il CIeAyeT IPUBECTH CIIUCOK UCIIONb3Y-
€MO JIUTEepaTyphl, BHIMOIHEHHOE 3aJJaHIe JTOJIKHO OBITh JATHPOBAHO U MOAMHCAHO.

B tabnuue 3 nmpuBeaeHbI KPUTEPUH OLEHKH KOHTPOJIBHON pabOTHI.

Ta0muna 3
Kputepun onieHKH KOHTPOJIBLHON paboThI
Cucrema 2 3 4 5
OLICHOK
«HEYIOBJIETBO- | «YyAOBJIETBOPH-
«XOpOLIO0» «OTJIMYHO»
PHUTEJIbHO» TeJbHO»
Kpurepuii «He 32a4TeHO0» «3aYTEHO»
1 Pa6ora ¢ uH- | He B cocrosnum | Moxker  Haiitu | MoxkeT HaiTH, MH- | MOXKeT
popmanmei HaXoOIuTh HEO0O0- | HEOOXOAUMYIO TEPIPETUPOBATh U | HAUTH,  CHU-
XOZIUMYIO UH- | ”HQOPMALIUIO B | CUCTEMAaTU3UPO- CTEMaTu3u-
¢dopmanuio, OO | paMKax MOCTaB- | BaTh HEOOXOAUMYIO | pOBaTh HEOO-
B COCTOSIHUU | JIGHHOH 331aun | MH(OpMaIHio B | XOIUMYIO
HaXOJUTh oT- paMKax  mocTaB- | HHpOpMa-
nenpHble  (bpar- JICHHOM 3aJa4u LIMIO0, & TAKXKe
MEHTbI HH(}OpMa- BBISIBUTH HO-
LIMU B paMKax I10- BbIE, JIOMOJI-
CTaBJICHHOM 3aja- HUTEJIbHBIC
yn UCTOYHHUKHU
uHbopmaru
B paMKax Io-
CTaBIICHHOMN
3a/1a4M
2 Hayunoe | He Moxer nenars | B coctosHuM | B cocrosHum ocy- | B cocrosnuu
OCMBbICJICHHE HAay4HO KOPPEKT- | OCYIIECTBIIATh LIECTBIISATh CUCTE- | OCYIIECTB-
H3y4aeMoro HBIX BBIBOJIOB W3 | HAYYHO KOp- | MaTU4YECKUN U | JIITb  CHCTE-
SIBJICHUS], MPO- | UMEIOIINUXCS y | PEeKTHBIN aHANU3 | HAYYHO  KOPPEKT- | MaTUYeCKU
necca, 00beKTa | Hero CBEICHMM, B | IPEAOCTABICH- | HBIU QHaIN3 | ©  HAy4yHO-
COCTOSSHUM IMIpO- | HOM  HH(OpMa- | MPEIOCTAaBICHHON | KOPPEKTHBIN
aQHAJIM3UPOBAThH uu UHpOpPMaIUKM, BO- | aHAJH3
TOJIBKO  HEKOTO- BJIIEKACT B U3JIOXKE- | PEAOCTaB-
pple U3 HMElo- HUE HOBBIE peJie- | IGHHOM HWH-
HIMXCS Y HEro BaHTHblE  3ajaue | popmaiuu,
CBe/ICHUN JTaHHbBIE BOBJIEKAET B
U3JI0KEHHE
HOBBIE JaH-
HBIE, IIpeyia-
raer  HOBBIE
pakypcel Io-
CTaBJIEHHOM
3a1a49m1
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3ajaHue, BBINOJHEHHOE HE MO0 CBOEMY BapUaHTy, HE peneH3upyercs. Ecinu 3a-
JaHUE MOCJEe PELEeH3UPOBAHMS MIPENOIaBaTesieM JOMyLIEHO K 3allUTe, TO Mepe] Hel
HEO0OXOJAMMO JaTh NMChbMEHHBIE OTBETHI HA 3aMEUaHUs IPENoJaBaress B KOHLE TET-
paau. 3amuTa KOHTPOJIBHOTO 3a/IaHUsl MPOU3BOJUTCSA BO BpeMs KOHCYJIbTAalUl Ipe-
MO/1aBATEINS 110 JUCHUIUIMHE 110 COOTBETCTBYIOIIEMY PACIIUCAHUIO.

Tabmuna 4
BapuaHTbl KOHTPOJIBHBIX 3aJJaHUHN
[Ipeanocnenusis [Tocnennsis mudpa mudpa
nudpa mudpa
0 1 2 3 4 5

10,17,21,38, | 1,11,24,31, | 2,12,21,32, | 3,13,23,33, | 4,14,24,34, | 5,15,25,35,

0 42,59,65,73, | 44,51,61, 42,52,62, 43,53,63, 41,54,64, 45,55,65,

84,96 71,8191 72,82,92 73,83,93 74,84,94 75,85,95
10,20,30,40, | 1,12,23,34, | 2,13,24,35, | 3,14,25,36, | 4,15,26,37, | 5,16,27,38,

1 50,60,70, 45,56,67, 46,57,68, 47,58,69, 48,59,70, 49,60,61,

75,88,100 78,89,98 79,90,91 80,81,92 71,82,93 72,83,94
10,11,22,33, | 1,20,29,38, | 2,11,30,39, | 3,12,21,40, | 4,13,22,31, | 5,14,23,32,

2 44,55,66, 47,56,65, 48,57,66, 49,58,67, 50,59,68, 41,60,69,

77,88,99 74,83,92 75,84,93 76,85,94 77,86,95 78,87,96
10,19,28,37, | 1,13,25,37, | 2,14,26,38, | 3,15,27,39, | 4,16,28,40, | 5,17,29,31,

3 46,55,64, 49,51,63, 50,52,64, 42,54,66, 41,53,65, 43,55,67,

73,82,91 75,87,99 76,88,100 | 78,90,92 77,8791 77,89,91
10,11,23,35, | 1,11,23,35, | 2,12,24,36, | 3,13,25,38, | 4,14,27,40, | 5,15,28,39,

4 47,58,70, 47,58,70, 48,60,70, 49,59,68, 50,59,67, 46,53,61,

79,87,95 79,87,95 78,86,94 77,85,93 74,8191 72,82,96
10,20,22,37, | 1,14,27,40, | 2,15,28,39, | 3,16,29,32, | 4,17,30,31, | 5,16,21,36,

5 43,51,64,75, | 47,52,63, 46,51,64, 50,52,66, 45,58,70, 49,53,61,

90,100 76,83,91 77,81,94 79,86,92 73,82,98 74,90,99
10,13,26,38, | 1,15,29,33, | 2,16,30,34, | 3,17,21,35, | 4,18,22,36, | 5,19,24,37,

6 44.60,65, 46,59,62, 47,60,63, 48,51,64, 44,52,65, 50,53,67,

78,87,100 75,88,91 76,89,92 77,90,93 78,81,94 79,82,95
10,14,23,31, | 1,16,30,34, | 2,18,21,31, | 3,19,22,35, | 4,11,24,38, | 5,20,23,37,

7 42,58,70, 48,56,69,7 | 44,50,64, 47,59,62, 42,57,63, 41,54,63,

74,87,100 4,83,94 71,84,91 77,82,92 72,88,93 78,81,99
10,17,26,39, |1,17,21,36, | 2,19,22,33, | 3,20,27,34, | 4,11,25,40, | 5,12,26,31,

8 43,55,67,76, | 42,54,67, 49,51,64, 50,56,62, 44,55,68, 47,59,63,

90,97 73,86,91 80,85,93 78,83,96 74,87,92 77,90,95
10,18,30,39, | 1,18,22,39, | 2,19,23,40, | 3,20,24,31, | 4,11,25,32, | 5,12,26,33,

9 46,58,69,76, | 43,60,66, | 44,51,67, |4552,68, |46,53,69, |47,54,70,

84,98 74,85,97 75,86,98 76,87,99 77,88,100 | 78,8991
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OxoH4aHue Ta0Iune! 4

[Ipennocnenuss [Mocnennsis mudpa mudpa
nudpa mudpa
6 7 8 9
6,15,26,36, 7,16,27,37, 8,18,28,38, 9,19,29,39,
0 46,56,66,76, 47,57,67,77, 48,58,68,78, 49,59,69,79,
86,96 87,97 88,98 89,99
6,17,28,39, 7,18,29,40, 8,19,30,31, 9,20,26,32,
1 50,51,62,73, 41,52,63,74, 42,53,64,75, 43,54,65,76,
84,95 85,96 86,97 87,98
6,15,24,33, 7,16,25,34, 8,17,26,35, 9,18,27,36,
2 42,51,70,79, 43,52,63,80, 44,53,62,71, 45,54,63,72,
88,97 89,98 90,99 87,100
6,18,30,32, 7,19,21,33, 8,20,22,34, 9,12,23,36,
3 44,56,68,80, 45,57,69,71, 46,58,70,72, 48,60,62,74,
82,94 83,95 84,96 86,98
6,16,29,31, 7,17,30,32, 8,18,26,34, 9,19,24,33,
4 44,57,69,80, 45,60,62,73, 41,54,64,71, 42,55,65,80,
88,92 80,97 84,98 83,99
6,19,24,37, 7,20,22,33, 8,11,23,34, 9,12,23,35,
5 41,56,69,80, 42,56,62,71, 48,54,68,75, 43,57,63,76,
84,95 85,96 89,97 88,99
6,20,25,38, 7,11,26,39, 8,12,27,40, 9,13,28,39,
6 41,54,67,71, 43,56,69,71, 47,53,67,72, 48,54,65,73,
83,96 84,97 85,98 86,99
6,12,29,33, 7,13,28,32, 8,14,27,36, 9,15,23,40,
7 48,52,68,73, 49,53,61,75, 44,58,65,80, 43,54,66,79,
89,95 85,96 86,100 83,98
6,13,28,32, 7,14,29,35, 8,15,24,37, 9,16,25,38,
8 48,60,61,75, 43,52,65,79, 41,53,70,72, 45,55,66,71,
88,99 81,94 89,97 81,98
6,13,27,34, 7,14,28,35, 8,15,29,36, 9,16,30,37,
9 48,55,61,79, 49,56,62,80, 50,57,63,71, 41,53,64,72,
90,92 81,93 82,94 83,96

3.2. Meroauyeckue yKa3aHusl 110 BHINOJTHEHHI0 KOHTPOJIbHOH padoThl

[To 1r060My BoOmpoCcy HEOOXOAMMO TaTh KOHKPETHBIM OTBET Ha KaXKJIBIH IMTyHKT
€ro yCIJIOBUS, U3jaras MarepHuall rmocjeoBaTeabHo, JaKOHUYHO. OTBET H0JKEH ObITh
aprymeHTupoBad. [Ipu nepBoM ynoMHHaHHWU BELIECTBA CIEAYET Hamucatb ero (op-
MYJIy W NIPUBECTU Ha3BaHue. ISl ypaBHEHUN XUMHUYECKHX PEAKUUNA, TPOTEKAIOIIUX
B X0J1e¢ 0OMEHHBIX MPOLIECCOB, HAJI0 Ha3BaTh U KPaTKO OXapaKTepU30BaTh (hEPMEHTHI,
KaTaJIM3UPYIOIINE YKa3aHHBIE PEAKLINH.

[lepen oTBeToM Ha TiepBBId ¥ BTopoit onpock! (Ne 1-20) cieayer U3y4uTh TEMBI:
«BBenenne. Xumuueckuii coctaB HMBBIX opranu3mMoB» [3]; [4], a Taxke MOBTOPUTH
yueOHbI MaTepuan TeM «bekuy, « YrieBoash», «Jlumuasn [4].

[Tepen otBeToM Ha TpeTHii Bonpoc (Ne 21-30) — moBTOpUTH KiIacCU(PUKAITUIO U
CTPOCHHE OPraHWYECKUX COCIMHEHUH M, B YaCTHOCTH, OnMoopranudeckux [1—4], BbI-
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y4uTh y4eOHbIH MaTepuan mno temaMm: «['opmonbs», «Butamunsy, «Ilouarue 06 o0-
MEHE BEIIECTB M SHEPTUN» U Ha OCHOBE 3TOTO OMPECIUTh MPUHAJICKHOCTD 3a/1aH-
HBIX OMOOPTaHMYECKUX COCAMHEHUI K KOHKpETHOMY Kiaccy [3; 4].

s otBeta Ha deTBepThiid Borpoc (Ne 31-40) HeoOX0AMMO TIIATENBHO H3Y-
quTh TeMy «Butramuube» [4], oOpaTUB BHUMaHHE HE TOJBKO Ha MPU3HAKU HEIOCTa-
TOYHOCTH U MCTOYHUKH 33JJaHHOTO BUTAMHUHA, HO U HA €r0 OMOXMMHUYECKYIO POJIb,
YSICHUB OCOOCHHOCTHM XMMHYECKOTO CTPOCHHS BUTAMHMHA, OOYCIOBIMBAIOIIUE yua-
CTHE B KOHKPETHBIX (DEPMEHTATUBHBIX PEAKIUSX.

Jlns otBeta Ha mAThIA Bompoc (Ne 41-50) Hamo TiiaTenbHO pa3oOpaTh y4eo-
HBI MaTepuas o Teme «PepMeHTh» [4], YSICHUB BaXKHOCTb JIAaHHOTO Kjlacca COeIu-
HEHUM JJI )KUBBIX CUCTEM, U3YUUTh KiIacCu(PUKaIMIO PEPMEHTOB, UX CBOMCTBA.

Jns otBeta Ha miectoit Borpoc (Ne 51-60) cremyeT BBIyYUTh BOIPOCHI Pabo-
4eil mporpaMMel 1o Teme «['opMoHbD) [4], Mpu 3TOM HEOOXOIUMO HU3YUUTh KIJIACCH-
(UKaIMI0 TOPMOHOB IO MECTY BBIPAOOTKH, IO XMMUYECKON MPUPOJE U IO OMOJIOTH-
yeckuM (QYHKIUSM, OOpaTHB BHUMaHHE HA MEXaHU3MBI Mepefadyd TOPMOHAIBLHOTO
BO3JICHCTBUS B KICTKY-MHUIIICHb.

OrtBert Ha ceapMoit Bonpoc (Ne 61—70) momkeH onmupaThcs Ha TIOBTOPSHUE CTPOS-
HUSl 1 HOMEHKJIATypbl TpUALITIMIEpUHOB [4] 1 Ha uzydenue teM: «llonarue 06 00-
MEHE BEIIECTB U SHEPrum», «buonornyeckoe okucieHue», «OOMeH yrieBosioBy», «O0-
MEH JITUI0BY [3-4].

Jlns orBeta Ha BocbMOit Bompoc (Ne 71-80) He0OX0AMMO BBIYYMTH OCHOBHBIC
ATanbl BHELIHETO U MIPOMEXYTOYHOTO 0OMEHa U yueOHbIN MaTepuan no remam: «O0-
MEH yTrieBoJI0BY», «O0MeH munuaoB», «O0OMeH OenkoBy, oOpallas BHUIMaHUE HA y4a-
CTHE B KOHKPETHOM OOMEHHOM IpOIIECCE€ COOTBETCTBYIOIIMUX (PEPMEHTOB, BUTaMHU-
HOB, TOPMOHOB, a TaKX€ Ha JIOKAJIM3alMI0 3TOro Mpolecca B OpraHax U TKaHAX Op-
raHMu3Ma, KJIETOUHBIX opraHeiiax [4].

Jlyis oTBeTa Ha ACBATHIA U JaecsaThiid Borpockl (Ne 81-90, Tembl: «OOMeH yriie-
BOJIOBY», «O0OMeH numuaoBy, «OOMeH 0eIKoB») HEOOXO0IMMO pa3o0paThesi BO B3au-
MOCBSI3U MEXIy OOMEHAMH YTJIEBOIOB, OCTKOB, JIUMUAOB, a TaK)Ke B MHOTOOOpPa3UH
(GyHKUMIA  OTIOENBHBIX TPYNI OMOOPraHMYECKUX coequHeHul [4], oOpaias BHUMa-
HUE ¥ Ha UX POJIb B TUTaHUU.

3.3. KonTpoubHoe 3a1anue

1-20. CpopmynupyiiTe OCHOBHBIC 3a7a4l OMOXUMHUH.

1. B xone pa3BuUTHS KaKuX HAyK BO3HUKIJIA OMOXUMHS TTUIIEBBIX TIPOTYKTOB?

2. O0bsicHUTE, B YE€M COCTOUT POJIb OMOXMMHUU B PA3BUTUU TEXHOJIOTHH TIPH-
POJTHOTO CHIPbHSI?

3. Ha pa3Butue kakux HayK BIUSET OMOXUMUS MUIIEBBIX MPOTyKTOB?

4. N3 kakuX pas3eioB COCTOMT OMOXHMHMS TTUIIEBBIX TIPOYKTOB?

5. Kakue MeTo1bl IPUMEHSIOTCS TTPU OMOXUMUYSCKUX UCCIICTOBAHUSIX ?

6. Kak BiuseT OMOXUMUS MUIICBBIX MPOAYKTOB Ha Pa3BUTHE MHIIECBBIX TEXHO-
JIOTHIA?

7. OOBSICHUTE CYIIHOCTD SIBJICHUS KOMIIAPTMEHTAJIM3AIMHN U €r0 3HAYCHUE JIIS
KUBBIX CHCTEM.
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8. KakoBa poJib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU OMOXUMUU?

9. Ilepeuncnute OCHOBHBIE MPU3HAKU KUBOU MAaTEPUH.

10. ChopmynupyiiTe TPUHONUMBI KiIacCU(DHUKAIIMA XUMUYECKUX DIIEMEHTOB,
BXOJ/ISIIIUX B COCTAB KUBBIX OPTaHU3MOB U MPOYKTOB MUTAHUS.

11. Ilepeuniciute OCHOBHBIE TPYIIIBI XUMHYECKUX BEIIECTB, BXOJSAIIMX B CO-
CTaB )KMBOT'O OPraHU3Ma M MPOJYKTOB IMUTAHHUS.

12. Kakne XuMU4eCcKre 2IEeMEHThl 00 TUHEHBI IIOHATHEM «OPTAHOTCHBD)?

13. Kakue BeliecTBa Ha3pIBAIOT 3alIaCHBIMU (PE3EPBHBIMH)?

14. Kakue BeiecTBa Ha3biBatoT MeTabonutamu? IlpuBeaute npumepsl.

15. Kakue BemecTBa Ha3bIBaloT IiactTuueckumu? [lpuBeaure npuMepsl.

16. Kakue BelecTBa BBIOJHAIOT NPEUMYIIECTBEHHO SHEPIeTHUECKYIO POJIb B
OpraHu3Me U MPOJIyKTax MUTaHUs ?

17. Ilepeunciute OCHOBHBIE KIETOYHBIE OpraHEIUIbl U YKXKHUTE, KaKue OUOXH-
MUYECKHE MPOLIECCHI B HUX MPOTEKAIOT.

18. Kakue BemecTBa Ha3pIBalOT He3aMeHUMBbIME? [IprBeuTE IPUMEPHI.

19. Kakwue s1eMeHThI Ha3bIBatOT opraHoreHamMu? OObsicHUTE moyemy?

21-30. Ompenenure, K KAKUM KJaccaMm OTHOCSATCS 3aJJaHHbIe OMOOPTaHMYECKHE
COCTMHCHUS. YKKHUTE WX 3HAUYCHHE JJIS )KMBBIX OPTraHW3MOB, HAIMIIUTE CTPYKTYP-
HbIe (JOPMYJIBI U YPABHEHHSI PEAKIIHI THAPOH3a. Y KaKUTE, €CTh JIU CPEIU CBsI3eH B
MOJIEKYJIaX 3aJJaHHBIX COCAMHEHUN MaKpo3Ipruveckue?

21. TumuauaTpudocdar.

22. Auetnin-CoA.

23. ®onueBas KUCIIOTA.

24. 2-pochoenon-I1BK.

25. N-anetun-B-D-ranakro3amuH-4-cynbdar.

26. DMH.

27. HS-CoA.

28. TupeonubepuH.

29. I"amakronepedpo3u .

30. I'mytatuoH.

31-40. Jlns 3a7aHHOTO BUTAMHHA HAMMIIUTE CTPYKTYPHYIO (OpMYJTy W Ha3Ba-
HUE; OXapaKTepU3yhHTe OMOXHMHUYCCKYIO POJIb; HAMMIINUTE MPUMEPhl OOMEHHBIX peak-
IIUH C €T0 yYaCTHEM; YKKHUTE IMHUIIEBhIC ICTOYHUKH U MPU3HAKN HEIOCTATOYHOCTH.

31. ButamuH B;.

32. ButamuH B..

33. Butamus B..

34. ButamuH Bs.

35. ButamuH Be.

36. Butamun C.

37. Butamus K.

38. Butamus A.

39. Buramus H.

40. Butamus E.
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41-50. Jlns 3amaHHOrO (hepMEeHTa HAMUIIUTE YPAaBHEHUE KaTaIU3upyeMoi pe-
aKLWU; OMpEeNeNnTe, K KaKOMY KJIaCCy OTHOCHTCA (PEPMEHT; YKaKUTE, KAaKOE€ OTHO-
[ICHHE MUMEET K JEeUCTBUIO ()epMEHTa 3a/J]aHHOE BEIIECTBO (aKTHBATOP, MHTUOUTOD,
kKo(epMeHT, cyOCcTpaT u T.1.); OOBSICHUTE, KaK H3MEHUTCS aKTUBHOCTh (hepMEHTa TIPH

3aJIaHHOM YCJIOBUH WUJIM BHCHIHCM BOBI[GI;'ICTBHI/I:

Howmep YCoBUE UM BHEIITHEE
depmeHT BemecTBo .
BOIIpOCa BO3JICHCTBUE
41 JlaktaTaeruaporesasa Huxornnamun 100 °C
42 ITenicun HCI pH=1,5
43 [TupyBaTaekapbokcuiaza TID 45 °C
44 Amun-KoA-cunrerasa Mg?* TpuxnopykcycHas Kuc-
J0Ta
45 Tpuncun TpuncuHorexn pH=7
46 IIpoTenHKkMHAa3a 1-AM® H,SO, (komHir.)
47 6-ocdormokonaTaeruapo- HAJID 100 °C
reHasa
48 AT®d-aza H3PO, Cu?
49 CyKumHaTIeruiporeHasa MajsoHnoBas Aneron
KHCIIOTa
50 ['myratroHnepokcuaasa Se 0°C

51-60. [Ins1 aHHBIX TOPMOHOB YKQ)KHTE MECTO BBIPAOOTKU; IPUBEAUTE HA3BAa-
HUSI, OMUIIUTE XUMUUYECKYIO IPUPOY; OXapaKTepU3yuTe CYITHOCTh PErYJIUPYIOLIETO
BIIMSIHUSL HA OOMEHHBIE MTPOIIECCHl U OOBSICHUTE MEXaHU3M TIepelayd TOPMOHATILHOTO
BO3/ICHCTBUSI B KJIETKY-MUIIICHb.

51. I'OpMOHBI MECTHOTO IEUCTBUS.

52. ' OpMOHBI-CUHEPTHUCTHI.

53. T'opMOHBI, IEUCTBHE KOTOPBIX NMPHUBOJMUT K IOBBIMIEHUIO KOHIEHTPALUU
TJIFOKO3bI B KPOBH.

54. 'opMOHBI-aHTArOHUCTHI.

55. 'opMOHBI MO3TOBOTO BENIECTBA HAIMIOYECYHUKOB.

56. TupeouniHble TOPMOHBI.

57. 'opMOHBI — MPOU3BOAHBIEC MOJTUHEHACHIILIEHHBIX KUPHBIX KUCIOT.

58. T'opMOHBI, perynupyoIme MeTadoIn3M KaJbIus.

59. 'opMOHBI, pETyIUPYIOIIUE CUHTE3 XOJIECTEPUHA.

60. 'opMOHBI KOPKOBOT'O BEIIECTBA HAAIIOYECYHHUKOB.

61-70. [Ins TpualmuIriniepuHa 3aJJaHHOTO COCTaBa HAMMIIUTE YpPaBHEHUS pe-
aKIMM MOJHOTO OKHUCIUTENBHOIO pacnaja B a’poOHBIX YCIOBHSX C YKa3aHHEM
Ha3BaHWI COOTBETCTBYIOIIMX (PEPMEHTOB M MX MPHUHAICKHOCTH K OINpPEACICHHOMY
kinaccy. Paccuuraiite, kakoe konmuectBO AT® MOXET CUHTE3UpPOBATHCA MPU TOJ-
HOM OKHCJIMTEIBLHOM PAacliajie OAHOTO MOJIS Tpuauuiaruuepuna. [lepecunraire ak-
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KyMYJIMPYEMYIO SHEPTHUIO B KIJIOKAJIOpUHU Ha rpaMM. CpaBHHUTE TOTYUYEHHBIN pe3ysibTaT
C JIaHHBIMU CpeIHEN KalopUHHOCTU KUPOB. OOBSICHUTE MPUUMHBI UX PACXOMKICHHUS.
HamuimTe COOTBETCTBYIOIIME CyMMAapHbBIE YpaBHEHHS OKUCICHHS 3aJaHHOrO TpHUa-
WITTIULIEPUHA U COMPSHKEHHOTO OKUCIUTENHFHOTO (PoChOPHUITUPOBAHUS:

61. Macnsnasi, TUTHOLIEPUHOBASI, CTEAPUHOBAS.

62. KarpoHoBasi, KpOTOHOBas!, HAJIbMUTHHOBAS.

63. Kampuiosasi, MaTlbMUTHHOBAsA, CTEAPUHOBAS.

64. KanpuHoBas, 0JICMHOBAsI, JIMHOJICBAS.

65. JlaypuHOBasi, 3pyKoBasi, JMHOJIECBAS.

66. MupucTUHOBas, HEPBOHOBAS, OJICMHOBAI.

67. IlanbMUTHHOBAS, JIMHOJIEBAs, KPOTOHOBASI.

68. CTeapuHOBas, JIUHOJICBAs, JIUHOJICHOBAS.

69. ApaxuHOBasi, apaxuJ0HOBAs, OJICMHOBAS.

70. bereHoBasi, KIIyITaHOJJOHOBAs1, CTEAPUHOBAS.

71-80. st 3a4aHHOTO METa0OJIUYECKOro MpoIlecca OnpeneanTe Tuil (aHaboau-
YECKHUH, KaTaOOJIMYECKHiA, IICHTPAIBHBIN); HANUIINTE YPAaBHCHUS pPEaKIUi,; HAa30BHUTE
COOTBETCTBYIOIINE (PEPMEHTHI M MX KJIACCHI, & TAaK)KE€ BUTAMHUHBI, IPUHUMAIOIINE y4da-
cThe B paboTe 3THX (PEPMEHTOB; HAMTUIIIUTE CYMMapHOE YpaBHEHHUE MPOIECcCca, YKAKUTE
€ro JIOKaJIM3aIMIO0 B OpraHax M TKAHSIX OpraHu3Ma, KJIETOYHBIX OpraHesuiax, OXapakTe-
PU3YHITE PETYIISLMIO U 3HAUYCHUE.

71. I'mukonu3 (Ha mpUMepe rajaaKTo3bl).

72. CiupToBO€ OpOKEHUE.

73. ' TItOKOHEOTEHE3.

74. T'ekcozoMoHOGOCHATHBIN UK.

75. uka TpukapOOHOBBIX KUCIOT.

76. CuHTE3 OJIENHOBOW KUCJIOTBHI.

77. Cunte3 GochatuauadTaHOIaMUHA.

78. CuHTE3 XONECTEPUHA.

79. O0pazoBaHue MOYEBHUHBI.

80. dorocuHTETHYECKOE 0Opa3oBaHue TIIFOKO3bI (UK KanpBuHa).

81. Oxapaktepu3yiiTe MEXaHU3M U OMOJIOTUYECKOE 3HAUYCHUE CIUSHUS MyTel
OMOJIOTUYECKOTO OKUCIICHHUS YIJIEBOJOB U JKUPOB.

82. OxapakTepu3yiTe MEXaHU3M M OMOJIOTHYSCKOE 3HAUCHHE CIIMSHUS ITyTei
OMOJIOTUYECKOTO OKUCIICHUS KUPOB U AMHUHOKHCIIOT.

83. Ha KOHKpeTHBIX mpUMepax OXapaKTEePU3yUTe MEXaHU3M U OUOJOTHYECKOE
3HAUYCHUE CIUSHUSA MTyTel OMOJIOTHYECKOTO OKUCIICHUS YTIIEBOIOB U aMUHOKUCIIOT.

84. OxapakTepusyiTe MEXaHU3M U OMOJIOTUYECKOe 3HAUYCHHE OMOCHHTE3a XO-
JIMHA U3 IPOMEKYTOUYHBIX MPOyKTOB OOMEHa OEJIKOB.

85. OxapaktepuszyiTe MEeXaHU3M U OMOJIOTMYECKOE 3HAUeHHEe OMOCHHTE3a He-
KOTOPBIX aMUHOKHUCIIOT U3 MPOMEKYTOUYHBIX MTPOTYKTOB OOMEHA YTI€BOIOB.

86. OxapakTepusyiTe MexaHHW3M U OUOJOTUYECKOE 3HAUYCHHE OMOCHHTE3a
KUPHBIX KUCIIOT U3 IPOMEKYTOUHBIX MPOTYKTOB OOMEHA YTJIE€BOIOB.

87. Oxapaktepu3yiiTe MeXaHu3M OMOCHHTE3a MOHOHYKJICOTHUJIOB M3 MpPOMeE-
KYTOUHBIX TIPOTYKTOB OOMEHA YTJIEBOJOB U OEIIKOB.
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88. OxapakTepusyiiTe MeXaHW3M U OMOJOTMYECKOE 3HAueHHEe OMOCHHTE3a
IIALIEPUHA U3 POMEXYTOUHBIX MPOAYKTOB OOMEHA yTI€BOOB.

89. OxapakTepu3yilTe MEXaHU3M U OMOJIOTHYECKOE 3HAYCHUE CIIHMSHUS MTyTeH
oOMeHa GpochOoaUNHUI0B U AMUHOKHUCIIOT.

90. OxapakTepusyiTe MEXaHU3M U OMOJIOTUYECKOe 3HAUCHUE OMOCUHTE3a JKU-
POB M3 IPOMEKYTOUHBIX MPOTYKTOB OOMEHA YIJIEBOJIOB.

91. Ilepeuncaure OCHOBHBIE MUIIEBBIE BEIIECTBA U OXAPAKTEPU3YUTE UX POJIb
B IUTAHUU YeJIOBEKA.

92. OxapakTepu3yiiTe mpoliecc aBToJIn3a JUIUI0B, €r0 MEXaHu3M, (epMEHTHI,
yCIJIOBHUSI IPOTEKAHUA.

93. OnuiuTe MpoIecC MBIIIEYHOTO COKpAIIEHUsl - pacciabiieHusi, poib Oe-
KOB B 3TOM TIpolecce.

94. OxapakrepusyiiTe O€NKH CapKOIUIa3Mbl MBIIEYHON TKaHH, UX COCTaB, CO-
JepKaHue, pacupeieeHue 1 OUOJI0rH4ecKOoe 3HaYEHHE.

95. OxapaktepusyiiTe mpolecc aBToJn3a OEJIKOB, OMHUINIKWTE MEXaHU3M, ¢ep-
MEHTBI, YCIOBHUS IPOTEKAHUS.

96. OxapakTtepu3syiite O€TKM CTPOMBI MBIIIEYHONW TKaHU, UX COCTaB, COJEpIKa-
HUE, paclpeeieHle U OMOJIOTHYECKOE 3HAUCHHE.

97. OxapakTepru3ylTe XUMUICCKAN COCTAaB COCTUHUTEIHLHOMN U )KUPOBOU TKaHU
KUBOTHBIX U PbI0, 0COOEHHOCTH UX COCTAaBA.

98. Oxapakrepu3syiiTe a30THCTbIE SKCTPAKTUBHBIE BELIECTBA MBIIICYHON TKa-
HU, UX COCTaB, CTPOCHHE, OMOJIOTNYECKOE 3HAUCHHE.

99. OxapaxTepusyiTe NpoLECC aBTOJIM3a YIJIEBOJOB, OMUIIMTE MEXaHH3M,
(bepMeHTbI, yCIIOBUS TPOTEKAHUS.

100. Ilepeuncnure OydepHble cUCTEMBbl OpraHM3Ma YEJOBEKAa W >KHUBOTHBIX,
VKOKUATE UX OMOJIOTUYECKOE 3HAaYeHUE, OOBSICHUTE MEXaHU3M HX (yHKIIMOHUPOBA-
HUSL.
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