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§ 23. CrBox0BBIE KACTKM: HONATHE M CBONCTEA

(camooGuosenue, auddepenmatn).
BIAB CTBOJXOBEIX KIIETOK: IMOPHOHAIBHbIE H COMATHYECKHE

Liens usyseHus Mol Memsi: OBLSCHATS MPOLECC CTIELMANASALIAN CTEONIOBLIX
knerok.

Umo makoe suzoma, Gnacmyna, sKmodepma, SHmodepMa? U3 KaKux KNemox
U 6 KaKux OpeaHax 06pasyIomCA SPUMPOLUMB, NETKOUUMS, MPOMGOUUMEA?

Um0 wyxHo nosmOpUMS AnA YCNeWHOZ0 UsyueHUs memsi? § 31 1 49 — yueGHMK
an9 8 knacea,

Croaosbie KaeTkH: MOHATHE W cBOHCTBA. CTBONOBEINN KIETKAMI HASH-
BRIOT KJSTKI-IPeALIECTREHRUILA, 3 KOTODHIX TPH HEODXOAMMOCTH 0Opasy-
I0TCA BCe APYTHe T KJETOK, COCTABIAIONIME PASIHYHbE OPPAKS 1 TKAHI
wenosexa (puc. 20). TepMus «cTBOOBAR KIeTKa» BUepshe BBen B 1908 r.
pycexmit remarosor ua Canxr-Tlerepbypra A. MakcuMos, uses 5 BUAY, 4TO
OHH HAXOZATCS B «CTBOTE» — OCHOBE «KDOBETBOPHOTO ADeBAs. DTO KIETKH
KDACHOTO KOCTHOTO MO3ra, KOTODHIE BHOCIEACTEMH ARIOT HANATO KJETKAM-
npeAeCTEERNIUIAM, W3 KOTOPHIX 0ODAIYIOTCA Bee KIETKM KDOBM: SPHTPO-
WuTE, TPOMBOWMTE 1 TeitKOuTEL

Puc. 20. Craozonas aerka
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neiecTsa

Pac. 10. Cxexa mponecea XeMocuiTeaa 8 6axTepUATLHO KAeTHe

Gea A30TA HEBOSMOIKHO CTPONTENBCTBO GEIKOB H HYKIEHHOBHIX KHCIOT, ABAS-
HOUUXCA 0GAIATELHEIME KOMIOHERTAMM HEOTO. OPIAHHIM UEIOBEKA, KAK
M BCEX T€TePOTPODOB, CHETESUPYET CBOU GE/KH K3 KOMIOHEHTOB GO M.
Tlooromy o 13 BaseluInX HoKAATENeH MHTATEBHOM UEHHOCTH ClyKHT
OBiHe B Hell HEIAMEHHMBIX AMNHOKHEIOT. PACTEHI HONYUAIOT 30T U3 AJOT-
copepramux Bemects 0Bk, CTPEMSCH IOBHICHTS YPOXKAHHOCTS, TN CTATN
oSoramars mousy asorsii yxoOpemmai. Ho Gea asoTdMKCHpYIoUX Gax-
Tepu ayKApHOTAM HPHULIOCh OB HCKATH APYTHE WCTOUHMKN 830Ta. Ceroxns
He M3BECTHA HI OJHA TPYIIA SYKAPHOT, CIOCODHAS YCBANBATS A30T M3 BOJAYXA.

Baxrepuii, cnocobrsx & asorguicamuu, C. H. Busorpagexuit massan
asomosaxmepusnu (asorobaxtep). C Tex mOP B HAIBAHMAX XemOOGAKTepuii
YACTO MCMOTB3YIOT HAGBAHME MX IHINEBEX CYGCTPATOB: CePOCAKMEDUL, Hee.
S06aKmepuu, HUMPUGULUPYOWUe GaKmepuU 1 AD.

B ofHy TAKYI IPYNIY MOTYT BXOANTS COBEDIIEHHO He NOXOJKHe WITAM-
sibt GaxTepuii. Tax, K ele300AKTEPUAM OTHOCATCS U BDEAHBE, H HONEIHBIE
BHAB ¢ pasHOM GuoXmymell M PASHEIN CHCTEMATHWeCKHM monOeruen. Bets
HUTHATHIE K e/1e300AKTEDHH, KOTOHIE B KAUeCTBe HOGOUKOro IPOAYKTA PASIO-
JKeHHS IEpEKUCH BOZOPOAA 00PASYIOT GOTOTHEE PyAsL. OHM 3ACOPAIOT BOZOE-
MBI, IPOMBIILIEHHEE 1t IPHPOAHBIe BoZOTOKM. K Kemesofaxtepusn, kpome
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3HauuTeRHbI OBbEM HCCnEAOBaNIE CTBOOBLIX KNTOK NPOBEASH BUONOTaMM
A ©puaenwITeliHOM U V. YepTkossim 8 POCcui 8 60-X 10AaX IPOWAOTO BeKa. B Ha-
LieM OpraHM3ME NOXMIHEHHO COXPAHTIOTCA HEADBEPEHLMPOBAHHbIE KAETKN, KO-
TOpbIE MOTYT NPEBPALLATECA B CMEUMANN3MPOBAHKHIE KIETKN KDOBY U COBAMHMTEN -
HOM TiaHu. T10K UEN0BEUECKOMY OPIaHH3MY XOPOLUO, CTBOAOBHIE KAETKM CBOBOAHO
Y HE3ABUCAMO <BrYXAaioT» MO €10 NPOCTOPaM, GECKOHEUHO AYNAMLMPYACH NOA
AEVICTEMEM ONPEAENERHOTO feNa. OHi «6e3PaBOTHEIE. HO KaK TONKO CTBONOBIE
KIETKH NONYWaIOT [eHeTAUECKMT CUTHAN Ha <BMDXE TPYAd» (HENONaAKa, NOBPEXAe-
HWE TKBHM U1 ODIaHa), OHM N1O KPOBRHOMY PYCRY YCTPEMASIOTCA K MOPAXEHHOMY
YHaCTKY Tena. Vix CNOCOBHOCTS HaliTh NPaKTAIECKM K0BOE NOBDEXACHWE, Npespa-
LIaACH Ha MeCTe B HEOBXOAMMbIE OraHW3MY KATKW (KOCTHHIE, 13AKOMBILENHbIE,
XENesuCTHie, HEpaHBIE 1 T. 4). TIDEBPALLIEHHE NOTOMKOB CTBONOBLIX KAETOK 8 Mbie
CNeuanMImMposaHHsIe KETKN OpraHn3ua HaskisaeTcs dudbepenyuayuedi cmao-
n0a6ix Kemox.

HenpasunHo AyMaTs, 4T0 Y 83pOCIOTO OpraHH3Ma BCE CTB0/I0BLIE KNETKN HaXO~
ATCA TONSKO B KOCTHOM MO3re. VICTOPMMECKS CIOXMAOC, UTO NEpBSE U3 Hix Bt
OBHADYXEHSI UMEHHO Taw. TTO3TOMY AOTOR BPEMA CUMTANOCH, UTO AMEHHO KpaC-
Hbil KOCTHBI MOSI COAGXMT €483 1 HeE BCe CTBONOBIE KAETKA OpraHM3Ma, MTo3xe
X OBHADYKANN B KUPOBOT TKAHM, KOXE, MBILILLAX, NEUEH, NETKHX, CETUaTKe 11233,
NPAKTMMECKY BO BCEX OPIaHAX U TKAHSX OpraHUaMa.

PAGIHUAIOT SMOPHOHANBHEIE It COMATHYECKHE CTONOBHIE KITKM.

OMOpHOHATLHBIE CTBOIOBHIE KIETKM MOTYUAIOT M3 BHYTpeHHell KieTou-
Hoit Maccs GaacTY.IH, KOTOpas Gopuupyercs K 4-T-My AHIO AIBHTHS HOC-
e OmI0KOTROpeHMs. DMODHOHATBHEIE CTBONOBSIE KJETKH 10 CPABHEHMIO CO
CTBOOBBIMI KJITKAMM B3DOCABIX Mojell GOllee YHUBEPCATHHBI M CHOCODHB
JGdEPERIIPOBATECH AGCOTIOTHO BO Bee TIH! KIETOK OPraHUIMA.

OHUM M3 ILTIOCOB MCHONB3OBAHMSA DMOPHOHATBHEIX CTBOOBEX KIETOK
MOKHO CUMTATS TOT QPAKT, UTO DM BEGNEHMH MX AAe B APYTOH Oprammam
He BOSHHKAET DEAKIIA OTTODKEHMS, NOCKONBKY HA X HOBEPXHOCTH eme
HeT aWmuzenos cucmocosxecmuNocmu. DMOPHOHATLHAS CTBOIOBAS KITKA
MATKAR W NOZATIMBAR, KAK IIACTIINE, M, B OTIMUME OT CTBONOBHIX KIETOK
BIPOCIOTO ueNOBeKA, CUOCODHA NpEBPAIATECA B MOGON APYroii TN KieT-
Ku 063 KakuX-1HGO orparuveniit. Kpome Toro, y oMOPHOHANBHOM cTBON0BOM
KJIOTKH €cTh YHUKAIDHAR CHCTEMA CAMOKOHTDOIA: OHA AKTHBHO DAIMHOXA-
eTes, KO KAK TOABKO NPOMIOILIA OUIMOKA IPH ACIEHNH, B KIETKE BOSHHKAET
KOMAHAA cAMOYHUUTOMKUTsCA. TAK 4TO YrPO3a NOABIEHNS OHKOIOTHH HDH
HENOTBI0BARNH DMODHOHATBHBIX CTBONOBHIX KJETOK MA/OBEDOATHA.

CoMaTHueckHe CTBOIOBBIE KJIETKM - CTBOJOBBIE KIETKM B3OCIOTO
OprasuMa, KOTOpHIE OGIALAIOT OTPARMEHHBIM HOTEHUUATON K 00DAIOBAHMIO
PASTHUHBIX THIIOB KIETOK.
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TOro, OTHOCATCA GRKTEpWH, CHOCODHBIE PASTATATH CyTbQUAHIE MUHEDATSL.
X WITAMMBI CIENHATHHO BEIPAIHBAIOT, YTOOE OHH YUACTBOBATM B IpOLeCCE
BbULEAUUBARUA PYAS B XOE ee 0foralen.

B Kasaxcrame, kax u 5 Pepuanum, PpAHIME M ADYFHX CTPAHAX, Be-
KeTes ceneuuA NOZOGHBIX MUKPOOPramaMos. C MX HOMOIIBIO 0GOTAIAIT
He TOIBKO PYAH exed, HO W Mapramua. PesyinTarsi uccrefosammit — Ho-
Bble BEICOKOUPOAYKTHBHbE INTAMMEL — NPHMEHSIOTCA HA METAILIYPIHUECKHX
npeanpusrHax Kocramaitcxoit ofractu.

XeMOTpO(HEIE OPraHHaMbI OUeHb BAXKHE B KPYroBopoTe semects. Muorue
M3 HEX JENAI0T BOIMOKHEIM YCBOCHNE DA DIEMERTOB, 0CODEHHO A30TA, ADY-
i BB opramuamayu. K ToMy e XeMOTPODH BMecTe ¢ cAnpOduTAMI
VHACTBYIOT B CAOKHOI IDOUEAYDE BOIBPATA DIEMEHTOB B HEMMBYIO HPUPOLY.

DBOMONUOKHO XeMOTPODEI chopMupoBATHCH B rAYGOKol ApesHoct. Jlnn
MHOTHX U3 HIX HYEH KHCIOPOJ, TOITOMY IOIUUHO NPEATOTOKHTS, U4TO OHIL
BOSHMKIH HOBKE (POTOCHHTeTUKOB. OAHAKO €CTS 0COGAA TPYNIA METAHOOGPA-
aylomux Gaktepuii, koropas us CO, atMocdepst oopasyer meran (CH,). O
HUKOTAA He BCTpEUAIOTCA B KHCI0DOAHOH cpexe. X MecrooOuTAmHE — AHO
BOZ0EMOB (G0I0T), OUHCTHEIX COOpY’eHiif, GATONIAEMBIE NOUBH H HKeIVA-
KN BAUKBIX KUBOTHEIX. METAROGAKTEDHH HCMOTB3YIOTCA KaK ddbeKTuBHbIe
OMIBOMITE I IPH MOAYNEHIHI GHOTA3A 3 OTXOKOB CETBCKOX03AHCTREHROTO
npouaBoACTEA (KABOS M APYFas PHMIOIAR OprammKa). Beposrso, XemocusTe-
THEM — O1HA W3 ApEBHEHIINX TPYIN OPAKKIMOB, XOPOIO AXANTHPOBABIARCH
K COBPEMEHHBIN VCIOBHSM.

BOMBUIMACTEO SKOCHCTEM HAUIEH IIAHETH NONYWACT SHETHIO 3 CueT
orocuntesa. Xemocuntes He cambili shdexTHBHE c10COD ee mOTyuEHIS,
54T0 ZOBOTBHO HAKEHHIE U HesaBuCHMBI. XeMOCHHTOTHKAM He HYHHO HI-
uero, Kpome Heopramuueckmx emects. COBEDUIEHHO OCOGHIMM HPPOAHSL-
M COOGIECTBAMH, OCHOBAHHEIMU TONBKO HA NOTPEGIEHMH SHEPPHH C HOMO-
INBIO XEMOCHHTESR, ABIAIOTCA HEAABHO OTKDHITHE PUPMOBHLe cucmexs. Ot
H30APOBAHBL OT Beelt OCTATBHOI GUOCHEDH M HAXOAATCA HA JHE OKEAHOB,
B paiionax cpeauno-oxeanuueckux xpe6ros. Ha oroii rayGume csera yixe
HET, A W PASIATAIONMXCA OCTATKOB, ONYCKAIOUIXCA 3 BEDXHNX CI0EB,
HezocTaTouHO. B mponecce HATMAISA NABH TAM POPMUDYIOTCH BHCOKIe KOH-
EHTDAIN XMMIHUECKUX BOUI€CTS, NPHTOAHBIX [UIA NHTAHHS HECKONBKMX
KJIACCOB XeMOTPODHEIX GaKTepHii.

VIMeHHO oTH GAKTEDHI I CIY/KAT HCTOUHHKAMM IHILH JLA APYTHX Opra-
HUGMOB, KUBYILUX B 9THX COOGIIECTBAX, TAK e KAK (OTOCHHTETHKH (pacTe-
HUS U UHAHOGAKTPUI) — /LIS BCEX OCTATBHBIX NPHPOXHEIX COOBUIECTS CYUIN
 OKeaHOB. DBOIOWIS OPTAHMAMOB PHOTOBEIX COODUIECTS WLTA JOCTATONHO
000COBIIEHHO 0T IBOTIONIMI OPrAHM3MOB, ODHTABUINX B BEDXHUX CIOAX OKed-





OEBPS/image/1953.jpg
He Tak [4BHO CTANO USBECTHO, UTO HEKOTODHIE KIETKH BIPOCIOTO Opra-
HUGMA, HO-BUAMMOMY, XOTS Gb OTHACTH OBAANAIOT CHOCOGHOCTHIO MOPOKAATE
CTBO7IOBHIE KIETKU, XApAKTEDHEE 1A SNOpHOHA. Eciu Takoe feilcTBHTENBHO
BOIMOKHO, TO YAACTCH YCTPAHUTS OIHO U3 OTUUECKUX MpemATCTBUI HA MyTH
K HCMOTBI0BANIIO 9MOPHOHATBHBIX CTBOOBBIX KIETOK — He IPUAETCH PA3py-
1WaTh 9MOPHON HeOBeKa, UTOH NOMYUHTE OTH KIETKI.

Bo B3OCIOM OPrAHMIME CTBOJIOBHE KIETKU HAXOLATCH, B OCHOBHOM,
B KDACHOM KOCTHOM Modre. V UENOBEKA OH COCTABIAET 0070 1,5% Maccst
Tena. B coctan KocTHOro Mo3ra (kom0 0,1% BCeX ero KJeTOK) BXOAAT 0CO-
Gbie, Tax HAJHBACMEIE CTG0106biC, KPOGEMEOPHbIe KiemKu. Braromaps ux
CHOCOGHOCTH K dupepeNyLAYUL ~ MHOTOKDATHOMY ACTEHWIO H PAIBHTUIO
B HAmpABIeHHN BCeX (OPM KPOBETBODEHMS OHH ODECHEUUBAIOT 3aMemeHie
HOCTORHHO CTAPEIOMUX SPHTPOUHTOB 1 THOHYILUX B GOPHOE ¢ MEQpEKUHAMI
efixouuros.

CaMooGHOBACHNE CTBONOBHIX KaeTOK. B COPMMpOBABIIENCS OprauINMe
uenoBexa uMeeTCs IPUMEDHO 230 THIOB KIETOK. Ol TPEGYIOT HOCTOAHEONO
GAMEMEHMS 70 Mepe X CTADEHUA M OTMDAHMS. DTy BOCCTAHOBUTEIBHYIO
(YHKIHIO HACTHUHO BHIOIHAIOT CTBOTOBHE KIETKH, SANOIRAIONIHE ONpExe-
JleHbIe HMUIN BO BCEX TKAHAX U opramax. CTBOOBBIE KIETKM BIPOCIBIX 00-
MAAAIOT ABYMSI KAUECTBEHHBIMH 0CODRHHOCTMM. BO-IEPBEX, HA NPOTAKEHMI
Beell KUIHM OHM NOCTOHHO NPOMIBOAAT MOZOOHHe cebe KIETKW. Ba AmH-
TEIBHYIO MX CHOCOGHOCTS K CAMOBOCHPOM3BOZCTBY OHN HOXYWWIH HASBAHMUE
«Gecenepranixs. D10 cBOMHCTEO celfuac WIMPOKO MCHOMB3YeTCA AT DAIMHO-
KEHMA TAKMX KIETOK B IMTATeNbHOI cpese. BO-BTODHIX, OHM TeHepUDYIOT
Gpelble KIETKH ¢ XADAKTEPHBIMH MOPHOTOTHIECKHMI i (YK IHORATLH B
cpoficTsani. OCHOBHAR CHOCODHOCTS K MPOAUQEPAYUU (DASMHOKEHMIO Kie-
TOK, KOMIEHCHPYIOIeNY UX MOTEpIO B pesyasTaTe ruGenu) obecneunsaeT ux
HOCTOANHOE CANO0GHOGNCHUE 1 CAMONOLAEPIKaMIE. PO, CTBOIOBLX KIETOK
BO BIPOCBIX MBBIX OPPAKUIMAX COCTONT B HOAEDKARIMH H BOCCTAHOBICHHI
Tex TaHeli, B KOTODHIX OHH HAXOZATCH.

IO CTEONOBHIX KJIETOK B TKAHAX OPrAMIMA MO Mepe BIPOCIEHHA O-
CTOAHEO CHUMAETCH, AOCTHTAA NOKASATENR MpUMEPHO B 100 pas. TIpw po-
JReHII y pefenka OfHA CTBONOBAR KJCTKA NPHXOZMTCS HA 10 THC. OBHIUHBIX
KzeTok. Ay mozeii 5 Bospacte 60 et u CTADIIE 0JA CTBOIOBA KIETKA IPH-
XORHTCH HA OLME MIULIHOH OGHINHBIX KIETOK.

Mudpepenyuayueli cmeoi0sbx KiMOK HASHBACTCA HEOODATH-
Moe 1Pe06pAIOBAHNE HIHAUATHHO OHOPOAHBIX, HECHCUUATHIUPOBAHHBIX
OMOPHOHATLHEIX KIETOK B CHEIMAIHIMDOBAHHME, O0DAIYIONME TKAHI
w oprasmsr.
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Ha, a Ten Gonee — a cyme. JKu3HE B ITHX DKOCHETEMAX AOCTHIIA YDOBHS
ueRucTOROrHX (PAKOOOPASKEIX), HO A0 MOIBOHOUHHX He pasmuiach. Bee-
TAKI XEMOCHHTE3 He J€T TAKOTO KOIMUECTBA SHEPIHH, KAk (POTOCHHTES.

Xexompogu, pugmossie cucmensl, as0mPUKCAYUA, a30moBaKme
Ppuu, cepobuarxmepuu, Keaeso0aKmepuy, KUMPUPUYUPYOWE GaKMEpUL.

2. Jla wero NpUMEHSIOT M CEKIMONMPYIOT XeMOCHHTeTHEN?

~ Tipwomax Doroonnres | Xewooumres

1 [ Fcvoumm: oueprun

2 | Crtocoboers i cirTeay cobeTRERHEL
BIKY no meoprammuru

3 | Kaxne cncreanmieeiie rpynna
opranason i sy omocsTes

1 [Bsomonuonnas apesocts

5 |Duepremmuceros amateie
(oddexmusmocrs) aun Guocepst

G [Buasenne s Gnocpepst » nponcece
KPYTOHOPOTA 9MeMeHTOR: YTIEPOAR,

asora u wkpoaesenron

T [0 nenomsoyior » xanecrse
scTounKa yraepora

 [ro nonomsayior s aueorse

2. Jlowasre na npumepax (upa wiu Kagaxetasa), wro 1% AHINM HA ma-
HeTe Bewsis HEOOXOMIMEL XeNOCHNTESUPYIOILHe GaKTepHI.

Cunurea

1. Tlopaccyxsaaiite, motey mpu XemocumTese suepreTveckas opbidexria-
HOCTR HUKe, eM HpH APYTHX GHOTOTHNECKIIX COCOGAX TOAYNERIS IHEPLIH.

2. Tlopaccymaaiire, Kax, KOTAQ i UPH KAKUX OROTIONHONNMX YOTOBHAX HA
AUl IAAHETe MOTI BOSHHKHYTS PASTIIAE XeMOCHITESHPYIOIIIe OpramiaMLl.
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CrB07I0BEE KIETKH BIPOCIOro OPraHIIMA CIOCOHE OGPAIOBIBATE KeT-
KN TOIBKO OIpeeNeHHEIX TRaRel (KPOBH, HEPBHOI cHCTMB! i T. 1.). OFHAKO
B NOCTeAHeE BpEMS B HAYWHOM NEUATH CTAIH HOABIATHCA COOGMEHIS O TRK
HASLIBAEMON HANPAGICKHOU DUGPEPCHYUAUL CTROTOBHIX KIETOK BIDOCIOTO
oprasusma. B Pesy.IbTaTe TeHETUUECKORO NEPENPOTPANMUPOBAHILS 3 CTBONO-
BHIX KJITOK KOCTHOFO MO3ra BIDOCIOrO OPrAKMIMA YAATOCH NOJYSHTH HePB-
HEle, MbUIIEUHbE 1 APYTHE KISTKIL.

Cmaoa0sbie K1emKU, QUPPEPeHUUALUS CTIBOT0GHE KAEMOK, INOPUO
HabKble €ME0OGHE KAEMKU, COMGMUNECKUE CME0I06bE KAEMKI, CO
HOOBHOBICHUE CMEOA0BLLY KACTIOK.

1. Jlast 4ero HeOGXOAMMO H3YIATE CTBONOBLIE KIETKH?
C,,..,

3 Xaparrepuan ocobennoCTs Tan xaerox: 9/C
1 2 3
1 |Cuocobum gars nawano moGm KieTkaN opraniava
2 [Cuocobuu AaTs MA€ATO TONBKO HEKOTOPHIM KieTHAM
opranuava
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Onenxa

Ocyxure caeayouie sucxasssamL:

1) Ecau Gut xesocunmesupyiouux opzanus»nos e cyusecmsoaaso, Guocdepa
paseunacs G npunepno 0o 1-10% om nwnewnei: GuoNaccs, max Kax nocmo-
AHHO UEnUMYGAIE Got HEOCMAMOR G30MA, UCROTLIYS MONSKO MY €20 HacmD,
~KOMOpS U36AEKAAACY U3 OMHEPULLY ME MEPAUE HUGHT OPEAHUINO.

2) Eemo au wanes: yueaems y xexompoos, ecau w3 Guocepoi ucvesnym
u gomompoge, u 2emepompogi?

§ 12. Cpasuenne npoueccos orocunTesa u Xemocunuresa

Liens usyseHus SmOU mewmsi: CPABHHTS OCOBEHHOCTA NPOLECCOB (OTOCHHTEA
wxewmocunTea

KaKkue cocoGel nonywexus aHepauu cywecmeyiom & Hawed Guocchepe? Kakue
Yeno6us 017 Hux HEOBX00UMEI? [N KEKUX OPEGHUSMOS OHU X8paKMEpHsI? Kakue
T1pOdyKMEI 6610ESIOMCS U MOZMOIBIOMCS] OPEAHU3MAMU & X008 3MUX NPOLECCO8?.
Kax 63aumoces3ans! & Guocchepe Mpoueccs! Osixanus U homocurmesa?

Ym0 HyXHO oSMOpUI ANS YCMeWHOZO U3yeHus Memsi? § 23 — yeGHuK ans
7 knacca; § 54 — yieGHuk ans 8 knacca.

Omepreruueckue mpouecest B Guocdepe u Kpyrosopor sxementos. Kax
b mOMHHTE, B GMOCQepe HAUIeH IIAHETH COCYINECTBYIOT PASHBIE PPy
KUBLIX OPraHuGMOB. OHH OTIIYGIOTCA APYF OT APYIA CTPOCHMeM, NPOMC-
XOJ/CHHEN, YCAOBUAMIH OOHTAHMA I, KAK CIEACTBHE, DASHBIMI CLIOCODAMI
nOAyueris oHepriu. BHACIAOT BCETO TPH CHOCO0A MABICUEHIS OHEIHI:
1) naBreuenie dHeprI 3 ceTa — GOTOCHHTES; 2) H3BIEUEHHE SHEPTHI B XOKE
XuMHUECKHX PeaKii HEOPrAHIECKUX BEUIECTS — XeMOCHHTed; 3) MapIeuenie
9HEpIHM PU PASNOKERII (OKHCICHHIN) OPFAUKN — TeTePOTPOPHOCTS (AbiXa-
He, KAK KHCIOPOJHOE, TAK  GECKUCIOPORHOE).

Bee 9TH NPOIECCH, UPUCYIME ATA PASIUUHEX OPTAHMAMOB, B3AMMO-
coasansi. ECiu 55l BCHOMHMTE YDABHEHUS AXAHMA W (OTOCHHTESA, TO MOM-
Mete, uTo oTH nponeccs jonoxsior Apyr Apyra. llpi Qotocuutese meie-
ReTCA KUCTOPOA U OOPASYETCH IIOKO3A, IPH ABIXAHMN OHI NOTIOWAKTCS.
TIpu (OTOCHETESe MOTNOMANOTCA YIAEKHCTE TA3 1 BOAR, A NDH AMXAHMI
omi BhitenAIOTCA. B 1E0M B GHOCDEE STH IPOLECCH YPABHOBEUINBAIOT APYT
Apyra. DTO AAET BOIMOKHOCTS COCYIECTBOBATS (HOTOCHHTETHKAN (DACTEHMU M
M UMAROGAKTEHAM) H reTepOTPOGAM (KHBOTHBIM, IPHOAM, IADAIHTIHUECKMM
 canpogurHbiM Gaxepunn). Eemu KA IiaHere ucuesmyr muGO KUBOTHBE,
IMBO paCTeRMs, APYTas IPYNIIA OPrAHMIMOB HENPEMEHHO NOrHOHET ¢ Tl THIE





OEBPS/image/1959.jpg
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Fa MeNGpARAX eoTh ANTHICHH FHCTAMMNA

Fla MeNGpANAX HOT AHTHICHOB THCTAMIEA

B OCHOBHOM HAXOARTCH B KPACHOM KOCTHOM MOSTe.

BXOANT B COCTAD GAACTYAIN B KAHECTHS GAACTOMEPOD

Moryr xypeuposars 1o opramamy

CEEEEE

BXOANT B COCTAB OKTORCDMIL W ORTOACPML, eIe A0
popmuposanis mesozepust

9 [Cocrasmior 1 x 10 000 OTHOCHTERRO APYIHX KASTOR
opramusma

10 |Cocranasmior 1 1 000 000 OTHOCHTEARHO ADYTIX K-
zox opranmsua

11 |Cocrasasior MOTROCTRIO BOG KIETIN OPramuaNa ma
aunoii crazu

12 |Komeuecrso gencniii reopermiecki HE orpamuientio

13 |Komuiectho ACACHIH Te0PeTIGCKH OTPAHITEHAD

Onemxa

1. Hansmnre pedepar o npusienemin CTBOTOBMX KACTOK.

2. OScyaure Ave noxspube Touk pemus: 1) npmNeHEIE INOPHONATILX
CTB0R0BLIX KAETOK Goee IPEATONTHTETHO M 2) NHMECHHE IMOPHONATILIX
crmonobux KaeTox Menee npeanouTHTETLIO. TIPHBCANTE MaKCHMATLHOE KOMIE-
T80 aprysemTon B HOTB3Y few TONeK Spemi.

§ 24. TpaxTiueckoe IPHMEHEHHE CTBOIOBHIX KIETOK. DTuueckuit Acnext

Llens usyienus Mol mews: OBLACHNTS NPOLECC NPAKTHYECKOT NMpHMEHEHAS
CTRONOBIX KAETOK.

Umo maKoe cmeonossie knemku? Kakue munsi CTeONOBLIX KEmoK cyuie-
Cmeyiom? Yem OMNUYEMCS IMBPUOHANSHEIE U COMAMUNECKUE  CMAON0SkIE
~KnemKu? 119 4E20 OHU HyXHbl & OP2GHU3ME U KaK MO2YIM NDUMEHAMECH?.

m Umo HyxHo noamopums Ons yenewozo usyenus mewsi? MpeRsiay LW napa-
rpac.

TlepenexTussr NpHMeHEHMs €TBOIOBMX KaeTok. Brarogaps yememoii
PAGPAGOTKE MTOZOB BELENEHNS U ATHTENSHONO KyIBTUBMDOBAHMA CTBONO-
BHIX KJIETOK GHLIN OTKDHITH UIMOKHe HEPCHEKTHBEI ATA NPHMEHEHWS WX
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pasHelt, UTO Ge3 KMCIOPOAA THOEN KMBOTHEX H APYHX a9P0GOB HACTYIHT
r0paszo Gsictpee. BAecTe ¢ Tem HEMIOEKHOCT TUOCIH He BEIGHBACT COMHERI.

TIABHEIN NOCTABILUKOM SHEPrUH B GHOCHEPY ABIAIOTCH BOTOCHETETHKI
TIpu 5TOM XEMOCHETETHKH MIDRIOT TIABHYIO POTb B POECCe KPYTOBODOTA
HEKOTODHIX BAHEIIINX XHMUUECKUX DIEMEHTOB MeKAY HMBOH 1 HeKMBOH
npHpoxoit. Kak B MOMHMT, GeIKH i HYKIEHHOBEIE KHCIOTH He MOTYT CHH-
Teauposatses Gea asora. JKHBOTHBE NONYUAIOT AT U3 PACTHTEBHON mHILH
JIH TPABOSAHBIX KMBOTHBIX. ONHAKO eCTH GbI He CYIIECTBOBATO PASIHUKEIX
BH70B GakTepHii, A30T GELT GBI HEAOCTYIER 15 OPTAKMINOB pactemi. Bra-
“aNe B mpomECCe PAINOKEHNS GENKOB, KUPOB W YIIEBOJOB OTMEPUINX OPra-
HUGMOB ¢ HOMOIIBIO CAIPOGHTOB (KaK GAKTepUii, TAK 1 TPUGOB H KUBOTHBIX)
A30T CTAHOBHTCA MACTBIO HEOPTAHNYECKMX coexuEeuil. Bates OH mOCTYmAeT
B aTMOCEPY H GIATONADA PASTHUHBIM TPYIIAM XEMOCHHTETHKOB CTAHOBUTCA
AoCTymHEINM A1 pacTenuii.

Ouesuaso, uto Ges porocHTeTHKOB GHOCHEpA He pasBUBATACK bl 13-3
HOCTOAHHOTO HEAOCTATKA IHEPTHM, & 563 XEMOCHHTETUKOB — H3-3a HOCTOAHKO-
1O HEZOCTATKA JOCTYIHEIX XMMHUECKHX OJ€MEHTOB.

Cx01eTBO XemoCHHTesa i (OTOCHHTE3A SAKTIOUACTCA B UEPBYIO OYEPEXD
5 asmomporoemu. U xeMOTpodsi, 1t GOTOTPODEI CHOCOTHE CAMOCTOATENBHO
C03AABATH OprAHUECKHE BelecTsA W3 HeOpramuKu. FIMEHHO H0ITOMY OHM AB-
nsoTes npodyyenmanu. Bee GOTOCHRTESUPYIONIHE OPrARMIMEL GYAYT NPOAY-
IenTAMM, HOCKOMBEY npOIece POTOCHETesn GOTee OHOOTPAILH, TeM XEMOCHH-
Tea. Kakie OB PASIIMA HH CyIeCTBOBAIN Mexay (oTocHHTeTHEAMM (1DO-
KADHOTS! i BYKADHOTSI; pacreus Taitru u nycrsm; C, i C, -oTocunTernsy),
XUMUUECKUe Pe3yIBTATH (OTOCHHTESA MpAKTHUECKH He ormmuanorcs. Bee
(POTOCHHTETUKH NOTIOMAIT CBETOBYI0 IHEDTHIO, BOAY H YI/IEPOX B BUAE Yrile-
KUCIIOTO rasa, A CHHTEIHPYIOT OPIAMKY — LIIOKO3Y.

Pasawuns Meany XemocunTeson u horocuuTesos. XemocuTes B I0AeT
B ce0s oueHs pasHBle TPYNIEL GAKTEpWil, XHMIUECKHE NDOIECCH B KOTOPBIX
Gyayr umers sHauuTenshbe pasmuns. Tl0TpEOIAEMbE 1 BEACIACMEIE BCEBO-
MOKHEIMI BUJAMH XeMOCHHTETHKOB BEILECTBA GYAYT COBEPUIEHHO PASHBIMIL.
VIMEHHO MODTOMY MHOTME XEMOCHHTETHKM HE CTONb ¢HONYAAPHHI> B KAuecTse
npoynesTos. Bei ects XeMoGaKTEDHN, OGHTAIOLIME HA AHE BOX0EMOB (6010T)
B GecKucI0poAHOii cpese, A cTs OGHTATEH TOPAUHX HCTOUHIKOB. Tax IPOCTO
He JKUBYT KOHCYMERTSI, TOTOBBIE WTATECS TAKMMI IDOAYLUCHTAMM.

Eine OLHO OTIHYH COCTONT B TOM, STO XMOCHHTETHKH He HBAIOT
oykapuoramu, Bee omu 100% npoxapuors. A ocoBHas Macca doToCHHTeTH-
KOB 5TO MMEHHO PACTEHIS — SYKAPHOTHUECKUE OPraHHIMEL. XOTA HePBHIMI
(poTocHHTeTKAMN Bee e OSLIN LHAHOGAKTEPMH, CYIIECTBYIOUKE B GuOChEpe
¥ cefiuac, OHM He UIDAIOT CTOMb CYIECTEERHOM POTH, KAK PACTEHWS.
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BBE/[EHHE
Jloporue pedaral

B oToM yueGHOM TOAY BAM NDEICTONT M3YUaTh Kype GHOTOTMM Ais
11 xacea OBUIECTBEHNO-TYMARHTADHOrO HANDABIEHNS 10 OGHOBIERHOMY CO-
JepIKAHII YDOBHA OCHOBHOTO cpexHero o6pasosamms Tunosoi yueSHoli npo-
rpaMMbL. DTO HATEL TOX M3YUEHHS GHOIOTHH B WIKOTe.

Basosoe coxepianue yueoHoro npexmera «Buonornss 11 kmacea sKio-
uaer Te e PAIAEIBL, ¢ KOTOPHIMH BEL NO3HAKOMMIHCH B 10 Kaacce. HneHHO
103TOMY BAM HEOGXOAUMO GYAET HOCTOSHEO BCHOMUHATS yueSHSul MATEDHAT
npomsix et oGyuers. Jna o6neruenus aToi PAGOTH MePeX KaK BN Mapa-
IPAQOM NPHBOAATCA BOUPOCH, HA KOTODHE HY’KHO NOCTADATHCA OTBETHTS A0
MayueHHA HOBOM TeMSI, 1t HOMEDA IADATPAGOB YUeOHHKOB ¢ ATamypa e npOI-
abx ner.

YacTs MATEDHAA HOBOTO YHeGHUKA HOCBAIIEHA H3YUEHII0 OPrARMINA He-
OBeKa, ero CTPOEHNIO 1 PAGOTE, & UACTS — BONPOCAM OGILMX GHOTOTHUECKMX
saKoHOMepHOCTel.

B X0z BHIOIHEHMs TAGOPATOPHEIX PAGOT BEI MOIHAKOMITECH ¢ 0CODEH-
HOCTAMN ASIINMHBIX KMBHX OGBEKTOB M JydIle M3Y4HTE GHOXHMIuECKHE
ACHEKTH KMBBIX cHCTEN.

Buumatensso unraiite Teket naparpagos, oSpANIAs BHHMAHME KA CIOBA,
BBUIETERHbIE KYPCHBOM ITI MOAYKHPHBIM mpHQTOM. Bee TePMIHEL, HCHOL-
sosammbie B naparpade, IPHBOAATCA MOCTE OCHOBHOTO Texcra. IIposepbre,
MO3KeTe M B OGBACHHUTS HX SHAUEHHE IOCIE H3YUEHIs Tenbl. Betn osuuk-
HYT SaTpyAHeHNs, OGPATHTECH K KDATKOMY TOZKOBOMY CIOBADI) TEPMHEOB
(rx0ccapuit) B koume yueGHuKa.

JlononmmTensHE TeKCT, BEENCHHA METKIN WPHOTON, AdeTCA A1A
OSHAKOMTEHIH, A He AU ATOMUHARIS.

Bompock i sagamus mOCKe NAArPAQOB MOCTPOGHSI ¢ YUETOM ypoBHei:
CcaOwHOCTH. BAfAHUA HA SHAHME U NOHMMAHME, A TAKIKe NPHMEHEHME AB-
A0TeA OGABATENBHIMI A BeeX yuamuxcsi. BONDOCH A AHAIMI, CHETES
¥ OIEHKY MOTYT OCBEmATECA BHIOOPOUHO U He BeeMH VueHMKAMH. JuCKyCCHI
B KJIACCE IPOBOAATES 10 COTIACOBARMO ¢ yuTeent. Bem hopma npopeseris —
KOMAHAHAA KOHKYPCHAS MIDA, TO K Hell TOTOBATCA A0 YPOKA.

Henaen pam ypaun!
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§ 1. Mexauuan B3anMONEHCTBHS MY AHTHICHOM H AHTHTENOM

Liens u3yuenus 3mod memsr: OBLACHATL B3AMMOREHCTBNE MEXTY BHTHTEHOM
W akTUTenOM.

Umo maxoe aHmuzen u aHmumeno? Kakue KnemKu & HaLLIEM Op2aHUSME MO-
2ym evipabameisams anmumena?

Umo HyXHO M0EMOpUMs OnA YeMEWHO20 U3yverus memsi? § 18, 58 — yueGHuK
an9 8 knacca.

Amruremst w antwrexa. Kak Ban UIBECTHO M3 NDEAUIECTBYIOMMX Kyp-
coB GHOTOTMI, AHTHTEA — 5TO OCOBHE MMMYHHbIE GEIKH, CIOCODHEE pearH-
DOBATE HA CTPYKTYPSI, COZEPIKALIME UYHKEPOHEE GEIKM W UYKEPORYIO
JIHK (i PHE). VIMEHHO Desy.IsTar «pagomls uysepouHLX, He XapAKTEp-
HEIX 15 ODrARUIMA IeHOB, 1 VAT HA3HIBATECH ANTHTEHOM. TAKIM 00DAIOM,
AHTHIEHOM MOHO HAIBATS GE;IKH HIIK, TOKCHHE ANOBUTEIX AHBOTHBIX, e~
Ible GAKTEPHANbHEIE KIETKM, BMPYCHBIE UACTHIUSI, A TAKHE AOHODCKME KIeT-
KU, TKAHH WIM OpraHhl. DT0 OOBACHACT ODIIHOCTS MEXAHHAMOB HMMYHHOFO
OTBETA NpOTHB GO7IEIHETBOPHBIX AreHTOB (BHpYCOB, GaxTepuii, mpocteiimnix
JIH TeTBMHHTOB) I AILIEIHUECKUX PeaKiit.

Mexanusm B3AMOXEHCTBHS MEAAY AHTHICHOM W AHTHTEIOM yie DAc-
CMATPUBAICA B IpETHAYIIX Kypeax GMosorum. Kax Bl mommure, Ha onpe-
JelIeHHEIe AHTHTEHE! BEUIENAIOTCS CTPOTO ONPENEEHHbE HMMYHHbIE GenKI —
aumirena. Celfuac yie AOKA3AH (AKT CYUIECTBOBAHIA MMMYHHBIX KIETOK,
CHOCOGHBIX BHIPAGATHBATH TONBKO CTDOTO ONpEXE/eHHE THI AHTMTEN,
HANDABIEHHBIX HA VHHUTOKEHHUE CTPOTO ONPE/E/IeHROrO ARTHICHA.

TrasHE OPUHIMD BIAHMOKEHCTEIA «AHMUZEH — GHMUMEN0) TAKMIOUA-
eTCA B TOM, UTO OTH JBE MONEKYIH HOAXOART APYT K APYTY GHOXHMHUUECKH,
KAK KJIOW K 3AMKY, T. €. HX COBNAZeRMe uieansno. [y noABIeRu B opra-
HUGMe MHEIX AHTUTEHOB He IPUCHOCODIEHHHIE K MX ONOSHABAHMIO AHTHTENA
OKASHBAIOTCA cOBepUIERHO Gecronesnbiu. Y HAIOTUB, CTDOTO CHemupH-
HEle AHTHTENA OKASBIBAIOTCS OUEHE O(MEKTHBHEL B GOPBOE ¢ X AHMUZCHANL.

Kax sbrasgar antutena? DTo cloKEbe GEIKOBHE MONEKYIH, BHEmHe
“acTo HAMOMUHAIOMuUE BHIKY. BA 5TO WX TAKKE HAIHBRIOT Y-TA0CYIMHAMM.
Amrurena o0pasyioTes B KIeTKaX KkpoBit (B-TMMQOUHTAX) TOILKO HOCIE KOH-
Takra ¢ anturenox (puc. 1). Jlo 5T0r0 MOMEHTA AHTHTENA KAK UETOCTHAR CH-
crema He cunTesnpyioTes. KAKAS-TO YACTH MOJEKY/ PASHBIX AHTHTEN MOJKET
syers obimee cTpoerue (puc. 1, 2), HO B TO e BPEMs OUPEAE/EHHEIE €6 yuacT-
Ku sBImOTCA CTPOXO eneyudutnbixu (puc. 1, 10), HOAXOAAMMMI TONBKO
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Puc. 1. Cxewa mmmymmioro oTsera oprammsua
(1306pasKeHNLLE CHMBONL He OTPAKAIOT PEATHEIX PAIMEPOR
1 e nepeARIOT TouNOi OPILL OGLEKTOR, HO HLIIOCTPHPYIOT NPONECCH).
A - Garowntos — mecnemupuumsit Kaemounsis unsynumem; B, - dopmuposa-
Hie BEYTPH WMMYHHNOH KIOTKH CICWM(HWNONO ANTHTETa HOCTE BIAMMOZEHCTIS

© ammirenon; B, - PeANINA ¢ANTHTGN - ANTUTEI0s  CHOMEbMLLI mKancabil
usnynumem; C - peaymstar nponecca daromurosa.

1 - aurnren - nupycas uacTima; 2 — HecnemUpHHME aNTHTCA (RADHMCD, HH-
Tepiepon); 3 - BIAMMOAEHCTBNE MECTCTIINOTO MMNYHEOTO GenKa ¢ BRPYCHON
wacTumeit (Meiee HeKTIRCH, oM CHCTUGHINLE ARTUTETA, KO BCe e MOARRATCT
pasumosceHIe HeKoTOpBIX MMpYCOR); 4 — AAPO MeiKOMITA (car Mefiomur 9); 5 — -
0o, ToTORME CTATh (harocoMANI; 6 — GArOCOMM (THIOCOMSL, PASPYIIIBIINE axi-
Turens); 7 - mpoiece (OPMUPOBANI ANTHTENA B MNMYHIOF KieTIE (HMpOMITE);
§ ~ VHEUTONCHIE ANTHTEAOM BUPYCHIX YACT ~ PeAKLUS ¢ANTHTCH — ANTHTE0?:
9~ neiixonurst ~ mwyme ©neTk (parowsTs, Hanpuvep neirpodms: (1) 1 92),
w musupomrrss 9(3); 10 ~ OPNUPOBAHHC CTWUAITHOTD YIACTRa B AxTHTCE.
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K cBoemy amireny. TAKMM 0OPA3OM, AHTHTENA HOXYYAIOT CHOCOOHOCTH XH-
MUNECKH CBASIBATECA CBOMMI CTPOTO ONPEJE/IeHHEIMM YUACTKANM C OUpese-
IeHHBIMH XHMHUECKHMI KOMIOHeHTAMH auTHreROB (puc. 1, B). B peaysra-
Te HTOTO GHOXMMIUECKOTO MEXAHNIMA «CKICHBAHMS> («CAUTAHINSY) ONpexe-
JeHuBIX uACTell BOSHMKACT CTDYKTYDR, HASHIBAGMAS GHIMUZCH — GHMUMeO.
B TAKOM COGAMHEHHOM BUJie AHTHICHB! TEPAIOT CHOCOGHOCTS NPUUHATS BPEX
oprasuamy. ECIU B KauecTse ANTHTeHA BHCTYIAIOT 5K, OHI HEAKTUBUPYIOT-
C U TEPAIOT CHOCOGHOCTS OTPABIATH Opramuam. ECIH ARTUTEHOM ABITIOTCA
Ienbie GAKTEPHANBHEE KJICTKH, TO IOC/e ¢IPUKIEHBARMSA> K HUM AHTHTN
OHH uAIIE Beero TEPAIOT CIOCOBHOCTS K pAsMEOKeHui0. ECIu e 9T0 He mexsie
KJIOTKH, & KAKHe-THGO KPYIHEE MOTEKY.Ib, G1ArOAAPS AHTHTEIAM OHI MOTYT
DAGDYIATECH WM HEAKTHBUPOBATECA.

AHTUTENaMI U GHTUTEHaMM HASHIBAIOT HE TOIBKO CBOBOAHSIE MOMEKY AMMyH-
HBIX WA UyXEPOAHEIX GNKOB, N1aBaK0WIMe B NNa3Me KPOBW. TAKKE aHMUZEHaMY
WHOTAA HA3LIBAIOT CEUMUHECKIE CTOXHIE BENKOBO-YIIEBOAHHIE UM TAMKON-
NMAHSIE (YIAEBOAHO-KAPOBHIE) KOMMOHEHTS KAETOHHbX MEMBPaH. B MHOTOK/e-
TOUHbIX OPF2HM3MaX «y3HaBAHNE» KNETOK a3HBIX TKAHEH M OPIaHOS NPOMCKOUT
€ NOMOLLEHO MEXEHH3MOB, OCHOBAHHLIX Ha TEX Xe NPUHLIMNGX B3ANMOAEHCTENS,
UTO 1 MEXaHU3MB! GOPMADOBAHAA KOMNIEKCOB «aHTUTEH — aHTATENO>. HO XOTA
BHOXHMUNECKiE NPOUECCH U 6AM3KH, <CIMINGHNE» KOMTOHEHTOB He BCErAa NPO-
CXOAT. Tak, HaNPHMED, MOCAE ONEPALIM Ha NENeHN KNETKY ITO/ Camoli KDYNHOT
XENe3b! UENOBEUECKOTO OPFaHA3MA, KaK NPABANO, XOPOLIO BOCCTAHABANBAIOTCH —
PasMHOXBIOTC. HO NP 3TOM CaMa NeveHs HAKOTAR He MPEBOCOAUT HCXOAHSIX
pasmepos. CUMTAETCA, UTO €@ MeMBPaHHLIE PELENTOpH BEPHO BOCTPUHMMAIT
OKpyXaloUe KIETK 1 TKaHN W HE NEPECTYNaloT 3a YCIOBHHIE TpaHMLS! ONT-
MasHbiX pasmepos.

TIpaxTiueckoe 3HAUEHM W3YNEHMS MEXAHH3MOB (OPMMPOBAMMS KOMI-
IeKCOB «aHMUZEH ~ AHMUMENO® [ COBDEMERHOM MEIMIMHEL CIOXHO Tepe-
oenuts. Tlo NPUHIMIY BIANMOIEHETBHSA ¢AHTHIER — AHTHTENO PAIBUBAIOTCS
OuEHE MHOTHE PEAKININ, XADAKTEDHEIE /UIs OPTAHIMOB KUBOTHBIX M UEIOBe-
Ka. B 0EPBYIO OuepeAb NPHHINMIS YSHAGAHUS GHMUMEIANU GHIUZEHOS HC-
NOMBIYIOTCA NPK PAIPAGOTKE H NDHMEEHHM Npedynpedum et bLX NPUSLEOK.

MexauuaMbl B3aUMOLEHCTBISA «ARTUTEH — AHTHTEN0N JEKAT B OCHOBE pe-
AKIMI ATTOTHHAININ — CKJEMBAHMS SPHTPOLITOR IDH TEPeMBAHIN KDOBI
He TOlf YN, & TAKKE U NDH PASBHTHI pesyc-KOH(IMKTA (HeCOBIAfEHHI
peaye-(aKTOpOB KPOBM MaTepH u 110%a). Bea yuera saammoxelcTeus «anTH-
TeH — AHTHTENI0) He BO3MOKEH NPOIECE yenemsoi TparenIARTAIIN (10AG0pA
M nepecan) AOHOPCKUX OPraKOB i TKAHeH.

KpoMe TOro, AAHHbE MEXAHHIMBI HCTOTBIYIOTCSA H BO MHOPHX AMATHOCTH-
“eCKHX NPOUEAYDAX, He CBASAHHBIX ¢ HMMYHHSIM oTseron. Hanpunep, pac-
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B Meuuuse. TlocIeAR e 0CTHIK RIS COBDEMEHHOI GHOTEXHONOTMH H reHHOM
MEOKEHepHH IPHBeIH K NPOPEBY B MUPOBOIi HayKe u MeguuHe. Tlocpeactson
IEPECAAKH CTBONOBHIX KJIETOK CTAIO BOSMOMHEIM MONEUHBATH Tamerelue
HEAYTH, «BHAUINBATE NOBPEK IEHHbIE OPIAKEL.

B OTimuMe OT OGHIMHBIX KJCTOK, BEIONEAIONMX CTPOTO ONpEAEeHHEI
YHKIME B ODraHHIME, CTBOTOBHIE KIETKH OOIAZRIOT BOIMOKHOCTHIO CTAHO-
BHTBCA MOOHIMH KIETKAMM, T. €. IPHOODETATS B XOAe PAJBUTHS CHENMATHIA-
1010, OHi — yHmBepCATbH CTPOUTENBHBI MATEPHAL, H3 KOTOPOTO IPH yMe-
JI0M TeHETHHECKOM MAHHIYIHPOBAKII H COOTBETCTBYIONIEM (YHKIHORATHHOM
H AHATOMUUECKOM OKDYEHHN «NDOM3DACTET BCe HTO YTONHO» (HY’KHOE Opra-
HuMY) — OT HeipOHOB MOITA 0 KIETOK TKaHel, BHICTHIAIONIX KHIIETHIK.

BaMeHHTS ¢JIeHUBEEs, BETXUE IIM GOLHBIE KIETKH OPrAHMIMA, HTOOBI
POXONKNTE AKTHBEYIO KNSHE, HOMOTAET HCKYCCTBEHHOE BHECEHHE CTBOO-
BHIX KJETOK B OPraHMGM. YoKe CErOfHS YUeHSe MOTYT HOIYUATS CTBOTOBHIE
KJIETKH, KYJIbTHBHDOBATS H HAIDABIATS WX 1O <HYXHOMY nyTH». Baaronaps
JOCTIKERIAN B 0GIACTH KIETOUHOM MEMIUHE NEPCHeKTHBH TepanesTie-
CKOTO MEMOBGOBANMA CTBONOBBIX KJIETOK CTAHOBATCA NPAKTHYECKM 0e3rpa-
usn, TIOABUIACH PEATbHAS HANCKA HA UBNEUEHNE OTPOMHOIO KOTHUE-
CTBA CAMBIX PA3HOOGDAIHBIX 3a00TeBANMIL. VHHKATLHOCTS U YHUBEPCATHHOCTS
CTBOTOBBIX KJIETOK GAKIIOUAETCA B TOM, UTO OHI CAMH HAXOZAT Z0POTY K Mec-
‘Tam mospeceuit B opraruae. C FOAAMI KOTHYECTRO ITHX KIETOK CHILKAET-
©#, nOTeHIMAT MX TaKsKe yracaer. TeM He MeHee, IOKA JKHB HEIOBEK, KUB
€10 CTBONOBHIE KJICTKH, HX MOAKHO BEUIEHTS JAJKe Y OUeHb NOMIIBIX Tiofeit
HBHIDACTHTS B CTEPH/IBHBIX TAGOPATOPHBIX YCIOBUAX.

TIpOGAEMbI MPHMEHERIS CTBONOBBIX KIETOK MOKHO YCIOBHO IOEIHTS HA
tBa AcrieKTa: 1) OTCYTCTBHE METKILX 1 OKOUATEIBHEIX BEIBOZOB 110 Ge30IACHOCTIE
IIDHMeHeHNs CTBONOBEIX KIETOK U 2) JMUNeCKul ACNeKm — B0 MEOTHX CTPAHAX
IpHMeHeHMe SMOPHOHATHHEIX CTBOJOBBIX KIETOK HEPOM/CHHBIX OPrAHIIMOB
npHpasHuBAETCA K AKTY YOMHCTBA 1 TOITOMY OCYRTCA i pemurHeli, u 3aK0-
HORaTeBCTBOM. PACCMOTPHM KAKAYIO 3 NDEACTABIEHHEX NDOGIEM.

Tloctense HCCTIEAOBARMS YHEHBIX BHIABMIN, UTO AMDDEPERIHPOBAHKEIE
KJIOTKH IPHOYHOB W WENOBEKA MOTYT OBITH NeDNpOTPAMMMPOBAHBI IyTeM
TPAHCAYKIULH TEHOB, KOLUPYIONAX (DAKTOPE TPAHCKPHIIILIN SMOPHOHATEHEX
CTBOJOBHIX KJIETOK, B ILTODHIOTERTHbIE KIETKH, AKAIOTHUNEIE SMOPHOHAE-
HEIM cTBOTOBEIM KaeTkam. TAKHE HePENpPOrpAMMMPOBAHHBIE KIETKH GHLIIH
HASBAHEL UKOYYUDOSQHHbLMU NAOPUNOMEHMHBLNU' CME0I06HML KieMKa-

* Ilniopumorenrisie xieTin AndepeRnupyioTes B ToSke APYFHE KACTKH Op-

TARH3MA, KPOME BHESAPOAMIICBLIX OPrauOB (FAKMX KAK NIANEHTA, KeATOUNLI Me-
10x). TIPOTHEONOCTABASIOTCH TOTHIOTENTIN KICTKAN, CHOCOOHEM A depenipo-
BATECH BO BCe KICTKH, B TOM WHCAe KATKH IIALCHTS 1 T. .
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Tperse Bauelimee OTIMUNE OYEBNANO 3 HAGBAHMA mpOIeccos. DOTO-
CHETETUKN HCHONB3VIOT B KAUECTBE HCTOUHMUKA DHEPIUI CBET, A XeMOCHHTE-
THKu — Xmwmaeckne peaxin. C oTHX moaMKMii omH Gk K retepoTpodan,
KOTOPHE HOAYUAIOT 9HEDTMIO HPU OKMCIEHMM ODFAHMKH, A XeMOTPOGH —
seoprasuku. T103TOMY HEKOTOPEIE VHEHEIe BEOLAT TEPMUH XeM0ZCMEpOmpO
b, HASIBAR TAK BCEX KMBOTHELX, IPUOBI i HeaToTpOdHbIe Gaxrepu. TTpo-
THBOHONOXHELI TEPMIH XeM0Q6MOMPOQbi 0GOIHAUAET UMEHHO XemoTpODHBIE
Gaxrepun.

‘ Buocgepa, camopezyrayus, xexozemepompodui, xemoagmompodul.

Buaume u nomumanue
1. Kax 5w nomumaere, B 4es cXOACTSO NOTyHeHIs Jueprin GoroTpodans
1 xemorpodasi?
2. Iepeuuciure CXOAMME WEPTH HOTYNEHIS MIACTINECKOTO MATEpHATA
¥ (oroTpodhos u xemorpodos.
Tlpuvenemue
‘Banomure TaGmuy. CpasiuTe XesocHHTes, (OTOCHITES i ABIXANHE KaX OCHOB-
Hoii cr0cos monyuemit sweprin reteporpodans. TloCTABLTE B COOTBTCTBYIOUIX
rpacax TaGAMIL SHAKI «- WIH o~», TpEHESPeras, €CIN HEGOILUIAN HACTH OPra-
‘HUSMOB SasBeHHO rpymIM e oTpeuaer mymTaw 1-16 (yxaiuTe, KaKas ACTS).

= Tereporpodiocts | Gorocun. | Xewoemn-
n/n A (uaxamme) nen s
T z 3 1 5
1 [CO, momommercn ma amwo-

cipepsn

2 |CO, sugenserca s arsocdepy

3 |Cuocodust yosamsars asor arwo-
cdeps

4 [Cuocodus ycvansars asor s
Heoprammecxux  coeguHenmit
5 |Cuocodust yesamsars asor Tox-

Ko (!) 3 oprammecKux cocmi-
6 |Dueprun sanacaercn » sige op-
7 |Bueprus msnexacton i3 opra-

§ [Heobxommn O,
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. VX 00HAPYSKeHHE OTKDHUIO HOBYIO 5DY B HIYHEHMH CTBOJOBEIX KIETOK
¥ ouX npuenemHmi.

HecMOTpA Ha TO UTO MCCAEIOBAHMSA B OBIACTH CTBONOBHIX KJCTOK ABIS-
10TCH NEPENEKTHBHEIM HAIPAB/CHHEM COBPEMEHHOM MEMIMHE, HENb3s CKa-
ats, uTo Bee yueHsle ero moaxepuBanor. Kassili rox B Xofe Heenenosaruii
DACKPEIBAIOTCH HOBHIE CEKDETH, KOTOpHIe TOPOX AAIOT HOBbte sarazk. He sce
SKCIEDHMEHTEL €O CTBOJIOBHIMH KITKAMI JAI0T GE3YNPEUHEE De3yIbTaTL.
Bee uame aagaerca soupoc: «CTBOJOBSIE KIETKM — NAHAIES JH 9TO OT BeeX
HeAyros wau Bemmuaiimee 3aGAYHACHNE NYUUIMX YMOB MeAMIMHCKOH Hay-
Ku?» OUBITH HAJ KMBOTHBIMH HOATEEPARIOT, UTO ¢ NOMOIIBIO ITHX ¢UYAO-
KJIETOK s MOKHO JIEWNTS 3I0KAUECTBEHHHE ONYXOH, BOCHAICHNE CYCTABOB,
Goneswu neuenu, cepaua, meayaxa. Tem He MeHee €CTh VueHke, KOTOPHie
BCHMA CAPAKAHHO BHICKATBIBAIOTCA 00 MCHOTLIOBAHIM MX IPH HEIHELIHEM
yposHe smammit. Ha ceropsa et eauoit ofmenpusustoil, yerossmetic we-
TOMMKH, KOTODAS HOKASANA OBl CEDA B MACCOBOM IPMMEHEHMN M AATA FapaH-
TuposanKo nonomuTenbHb 100% -Hurit pesyrsTaT. BImsiHHe wyiKepOFHBX
(oMODHOHANBHEIX) CTBONIOBEIX KIETOK HA ODPAHMGM f0 KOHIA HE 3YHeHO.
MHOrME ABTOPHTTHSIE MEAMKM M YUeHSe NDEATATAIOT JEUHTH CTBOOBHIMI
KIETKAMH TOABKO TeX, Y KOTO HeT APYIOTO LIAHCA CHACTH CBOIO KH3Hb. XOTA
pHMeHERIeN COBCTBERNEIX CTBOOBHIX KJICTOK, UIBIEUCHHEIX U3 OPrARUINA
NANMEHTA U KYALTHBMDYEMBIX B YCIOBMAX IAGODATODHH, A 3ATEM ¢BOIBPA-
INEHHEIX> B OrARMAM, CUNTATCH GOJEE GEA0NACHBIM.

Driueck il ACHEKT CBAIAH PEALE BCEro ¢ MCHOTLIOBANIE IMOPUOHATE-
HOTO MATEDHANA (JeMA.IbHBLY CME0I06HLE KICTIOK, HTO HETATHEHO BOCHPUHM-
MaeTCA peruriell, NOCKOTBKY UCTOUHMKOM WX NOTYHEHMS ABIAIOTCH MeH-
wusckme aGopTs. BONPOC 0 TOM, ABIAETCA MM AGOPT CAHKIMOHMPOBAHHEIM
YOUHCTBOM ele HEDOAJEHHOTO UENOBEKA, BHIBIBACT CpeNU Mojeil ropuie
cioper. TIpeAcTABHTENN NPOTHBHMKOB 1 CTOPOHHMNKOB AGOPTOB 3 DAGHBIX
CTPAH, PENIHOSHBIX H COUMATBHEIX TPYII NOCTORHHO TOPAUO AMCKYTUDYIOT
10 5TOMY NOBOAY, BILIOTH A0 NPAMELX cTONKHOBeHmit. Ha MexayHapoaHom
YPOBHE HeT eQMHBIX JAKOHOJATENBBIX WHMIMATHB, KOTODHIE OBLIM Osl IpH-
HATH, KAK MUHUMYM, CTPaAMM — wienamu OOH. Bo MHOTMX rocymapersax
npHMeHeRue SMOPUOHATLHEIX KJETOK JANDENIEHO 1O MODAIBHO-ITHYECKMM
IIH PeTHTHOSHEM COOGpANERUAM.

Jlasubii BONPOC MOKET PEUIMTHCH, ecau GYACT 0TPAGOTAA TEXHONOTMS
3a00pa CTBOIOBAIX KIETOK M3 NYNOBMHS! 1 HACTel IIALSHTS, WM U3 HOTHG-
WX DMOPHOHOB — Pe3yIbTATOB BEIKHABIMEH. TAKNE MATEDHATE NOCTYHAIT
HA YTIIMGAIMI 13 POAMIBHBIX f0MOB. Tlocie KAABIX GAArONOIYHHO NPH-
HATHX POZIOB OCTAIOTCA IMOPHOHATBEBIE OGONOUKH, TKAHM IIANEHTS, (par-
MeHTH nynosums. Mbl yie He TOBODHM O CHOHTAHHOM NpEDHIBAWI Gepe-
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1 3 B 1 5
9 [Bumeaseren O

10 [Heobxomuast commesmbtii cuer
u xa0podu

T1 [Ocuosa omeproobecnewemms
Guocdepu

12| Xapaxtepuo s muorusi

13_|Xapaxtepno A pactenmit
T4_|Xapaxtepuo a1 rpucos
15 [Xapaxepno tomso () amn
npoxapuor

16 | Xapaxtepuo ans rmmocTIbx
u Gonesersopusix Gaxrepuit
17 |Xapaxepno ans umanotaxte-
puii

18 | Xapaxrepno s xenobaxrepii

Anamna

1. HsoGpasire i cxenst GHOC(EPIYIO BSAHMOCHSSS XeMOCHNTESA 1t $OTO-

2. BucxazitTe Baue Muexie o IpIHHAX OPMHPORANIA CXOXCTEA H PAITI-
i XeMOCHITESA H (POTOCHNTESA B XOAE IBOTIONHMIL.

Cunurea

1. Topaceysaiire, mouemy » pesyabrate ruGesn seex GoToTpoos ua nameit
nmazere norubuy? Bee reTepOTPOL (VT MPOIOMLTO Gt © XemoTpoGaNI).

2. Topaceyspaiire, Kaic MOTH G PASBHBATLCS DEOTIOUHONHME COBMTHS,
ecam 6u: 1) XemocuuTes He BoamMK B dmOmOMEE; 2) (OTOCHHTER He BOIMIK
5 osomonu.

Ouenxa

1. Hanumire peiepar o PAKTHNECKOM TpIMEHEHII XeMOCHHTOTHKOR,

2. OueHiTE PKOTOTHIECKHE NOCTEACTDIS TOSBICHIES HOBBIX PHIIOTETHHECKIX
nyreit uannewemnn omepram A1a Guocepst. MOAHNO TH TPEANOTONNTL mube
PeALIEbe NYTH HOAYNEHHS JIEMCHTOB i JHEPIIH, HEODXOMMEIe /LS GeKOB0i

Baxmouenne no paszeny «Iluranues

Jlns olecmeuerus csoell KM3HEAEATETLHOCTH BCE MBI OPrAHMIMEL
MIBIEKRIOT M3 OKpYKAKOUEH CDEAB HEODXOGMMBIE XUMHUECKHE BemiecTsa
w omepruso.

Bee OpraEMaMbi, HYKGIOWUECH B TOTOBBIX ODPAHMNECKUX BEUIECTBAX,
He CHOCODHBIE CAMOCTOATENBHO CHETEIMPOBATH WX U HODrAHHUECKIX
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MeHHOCTH (BHIKHABIIAX), KOTODHIE, HECMOTPA HA BCE VCHINS MEAMKOS, BCE
PABHO CIIYHRIOTCA, B TOM WMCIe M HA PAHHIX CTALHAX Gepemennocts. Bee ori
MATEpHAE COZEPKAT CTBONOBBIE KeTKi. HO MeTOMMKA OUHCTKH H H3BAeUE-
HIS AKTHBHBIX CTBOJIOBBIX KJIETOK M3 TAKMX 00DASIOB ATA LIMPOKOXO IpHMeE-
HeHIA NOKA He OTPAGOTAHA. CYLIECTBYET BEPOATHOCTS, YTO B NEPCHEKTHEE
HMEHHO TAKOPO POJA MAHMIYISLMH JIAYT B OCHOBY MCCIEIOBAHMH, MOCBA-
INEHHEIX NPHMEHEHUI0 9MOPHORATSHBIX CTBOTOBEIX KIETOK, M 3T0 He Gyjer
POTHBODENNTS PENUTHOIHEINM H MODAILHO-ITHYECKHM HOPMAM.

HHOyyuposannsie NIOPUROMEHMALE CMLE0106HE KICMKU, Pemay
Hbte cmaosoabie Kaemu.

=

«CrmonoRBe screTii ~ maames LI
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bemecrs, maswBaioTes cemepompopau. OHN UMTAIOTCA ABTOTpO(AMI
(PaCTeRuM M) M APYUME reTepOTPODANI (XHINUKN, IAPASHTE).

Amompogi — OPrAHMAMBI, CIOCODHEIE CAMOCTORTEIBHO CHETEIMPOBATS
Getki, KUDHI  YIIEBOAS! 13 POCTHIX HEOPTAHIMECKIX BEUIECTS.

Bee ABTOTPODH! NOJYUAIOT OHEPIMIO M3 COTHEUHOTO CBETA 3a CHeT
Gomocunmesa 1uG0 M3 HEODLAHNMECKMX BOWIECTS 3a CHET XeMOCUHMe3d.
K Qomompogas, win omocunmemuKa, OTHOCATCH BCe GeeHbIe PACTEHIS
 uuaHOGAKTepUI. OPraKo ANt GOTOCHHTEIA ABIAETCA ONUH U3 BHAOB ILIAC-
g — xuoponmactsi. Iliacmudsi KACMOK pacmenui GHBRIOT TpEX THIOB:
sexemsie x0poniacmui ocymectAmOT (oTOCHHTS; Gelme delKoniacmbi
SANACAIOT KPAXMAZ; KDACHHE (KEITHIE) XPOMONIGCMb, HAKAILIHBAIOT THI-
MEHTHI He GJIEHOTO WBETA (KDACHEIE, KEATHe U OPARKEBHIE KAPOMUHOUDb).
V NOKDHITOCEMEHHEIX PACTEHUIi HMEHHO OHI OKDAIIMBAIOT IUIOMBL H IBETKI,
a rasoke ocenmme mueTha. JUIA HUGMIMX — BOJOPOCTeH — XADAKTEpEH M PAX
APYruX mUrMeRTOB.

TLracTugsr (KAK W MUTOXOHADMN) ABASIOTCH NOAYAGMOHOMHBMU 0P2a-
noudaxu. Omm copepmar cobersemyo JIHK, PHE, pubocomss; cnocod-
HEL CHETesUPOBATH Genku BHYTPH opramowxa. TUIACTHA M MMTOXOHXpHH
CAMOVABAMBAIOTCS 1I0CTE PASMEOKEHUS KACTOK. BEPOATHO, KOTAA-TO HA 3ape
9BOMIONMH OHH GBHUI CAMOCTOATEBHBIMH NDOKADUOTHHECKUMH KIETKAMI
H COXDAHIIN ¢ HIMIH MHOTO OBIIHX epT.

DYHKIHOHATEHO BAXHSINH ABIAIOTCS CTOMOUKH IIH CKAAAKI BHYTDeHHel
MeMOpAHbI XJODOIIACTOB — 2paHbi (THAAKOWA rpa). MMeHo Ha rpamax
Conmeunan oHeprus mpeoOPASYETCH B OHEPrHIO XiMieckux caaseii AT®D,
Graronaps x10poduLry. POTOCHHTES WAET B ABE (PAILL: CBETOBYIO H TEMHOBYIO.
B coemosoii gase x AJl® npucoenuusercs pochar n cunresupyercs ATD.
Dror mpomecc HasHBAeTCH (OMOPOCHOPUIUPOGAHUCH. Ba CuET dHepriH,
KOTOPYI0 OZy4AET DTEKTPOH XTOPOBILILIA, BIAUMOACHCTEYS CO CBETOM, OH 0~
KIZET MHIMERT i HONAZAET KA LENb MOTEKY/I-IePEHOCIHKOB, KOTOpHIe, 3a0pan
¥ aJeKTpoRa aePriTI0, HCHOMB3YIOT ee A cnTes AT®. Kpome Toro, B caerosoit
ase IPOMCXORMT OMOAUS ~ PASTOKEHIE BOR NOX AeHCTBHEM cBeTa:

2H,0 - 4H + 4¢+ 0,

B pesyaBTaTE MOJIEKYIIA BOAE PACIANACTES HA TPH KoMToHeHTa: 1) npoton
Bonopoxa — H', 2) croGoamsiii d7eKTpoR — BoccTAABINBAIOMII XIOPODHILT
1 3) KMEAI0DOA, KOTOPEII BELTEISETCH B ATMOCDEPY KAK NOBOUHBIH NPOAYKT.
Tocne coenmmenma H' ¢ momexynolt HAJI® u yxe otaasums omeprio
anextpoon oSpasyercs HAJI®-H. Cserosas (asa BOIMOKEA TONBKO HA
crery.
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Ouemca

1. Verpofite gefarst mo pesomomumi: «IIpusenenie OMOPHORAALHAX CTRO-
omix waetox HE moser 6urs omacuos — OIIPOBEPIKEHME, «IIpmienenie
amBprouaTLuLX cTROORAX K1eTor MOMKET Gus onacio» ~ YTBEPHIEHIE.

2. Ouemite BOSMOMHIE MEAIMHCKIE, JKOHOMIECKME, MOPATBHO-ITHYE-
CiMe H CONMATLHAE HOCTEACTBMS NINPOKOTO HPHMENENIII CTBOTOBMX KIETOK Ha
NANCIIEM YPORUE PASHNTIL HAYKI if TEXHOTOTIIX GE3 AONOARNTETUAIX HCCTe-
Aosansit.

Baxmouenue no paszeny «Poct u passuTiHE»

CrBOI0BIMM HATHIBAIOTCA HeCOPMUPOBABLIHECH KIETKU, KOTOPHIE MOKA
He HMOIYYMIIH CBOI0 CNOYNAIUIAU LI, XAPAKTEPHYIO LI KIETOK MHOFOKITOU-
HEIX OPrasuoMOB. ¥ ue;I0BeKa, KAK W Y APYTUX BHCIIMX KUBOTHBIX, KICTKH
PAGHBIX TKAHEH 1 OPrAHOB WMEIOT CBOM OCOCEHHOCTH CTPOSHHS i (UIHONO-
ruu. Tak KIETKH MBI OTAMUAIOTCH OT KIETOK Mosra wma xpsmedt. I
9TOM reHeTHKA (XPOMOCOMBI i COCTABIIONIHE WX TEHBI) Y BCEX KIETOK OAHOTO
oprasusya oxusaxosa. Clewwamusamus, win puddepenuuams, — npouece
npHOGpeTenun KaeTKoli OCOGeHHOCTEli, XADAKTEPHBIX ATA ONPEACIEHHSIX
Txameit u opramos. B mponecce aMOPHOHATBHONO PASBHTHA KIETKU Aupde-
DEHIMDYIOTCA M CHONMATMIHYIOTCS. YUeHE BRUIEAAIOT IMOPHOHAIBHBIE
M COMATHUEEKHE CTBOIOBHIE KICTKH, OTHYAIONHECS 0 PAAY XARKTEPUCTHE.

OMOpHOHAILHBIE CTBOIOBBIE KAETKM 00AfAI0T Gombmieli niacmutno-
embio, T e. cnocobust mpeoSpasoBaThes B MOG0H TN KeTok oprammana. Hx
c0COGHOCTS K pAGMHOMEHMIO cuTaeTcs Heorpamuuenuoii. Ha memGpanax
STHX KIIETOK OTCYTCTBYIOT GHMUZCHbL ZUCTONUHCOBNECTLUNOCTIL, H3-33 YETO
OHH, He BHISHIBAR AIIEPIHUECKHX PEAKIILH, MOTYT ¢BCTPOUTHCS» B OPrAHMIM
peunuesta.

ComaTHuecKHe CTBOIOBbIE KACTKH HAXOLATCA B OPrAHUIME Y M06OTO He-
XOBeKa OT POMZEHMS M A0 cMepTH. OHM DACHO/IOKEHE B KDACHOM KOCTHOM
MOGTe (B OCHOBHOM) ILTH B MHEIX TKAHSAX OPFAHH3MA, HAIDHMED B €r0 KUAKUX
cpexax. TIpoitece KpOBETBOpeHI 063 COMATHUECKUX CTEONOBMX KIETOK BO-
obme Hesoamoren. TI09TOMY, HECMOTDS HA TO UTO ¢ BOSPACTOM KONHUECTEO
COMATIYECKIX CTBOTOBBIX KIETOK HOCTOSHHO CHUKAETCS, NOTHOCTHIO U3 Op-
rAHUGMA OHM HUKOTAA HE HCUEIAWT.

TlepenexTHBL IPUMEHEHMS CTBOMOBHIX KIETOK A1a feuems Goxesseii
M VBEUUEHHA CPOKOB KM3HH WCCIEAVIOTCA COBDEMEHHOH MemMIMHCKOH
w Gmonoruueckoli naykoi. HecMoTps Ha HEKOTOHE yemexu B AamHOi 00-
MACTH, HA CETONHA HET MEMIMHCKOH TEXHOTOTMN NOHOTO BOCCTAHOBIEHNS
TKAHEH WM OPLAHOB ¢ NOMOIMBIO CTBONOBHX KJETOK, KOTODAR JABATA Ot
100% -utii monouTenbHEL pesybTAT.
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B mexwosol (pase MPOUCKORAT PEAKIMN UpHCOSAMHeHHS (DHKcAum)
yritepoza s CO, atmociepst & B0r0poay 13 HAJI®-H 10 00pasoBaHis rI0K0H.
Jlns storo wenomsayotes AT® u HAJI®-H, nocrynusmme 13 cserosoii dassi.
Coeaunenue CO, ¢ sogoposon 1a HAJI®-H go C,H, 0, He Moser npoxoguts
B oguy Xumuueckyio peaxuuio. T103ToMy MpoOUeCC HPOTEKAET WMKIHUECKH
uepes npucoexunernne CO, k docdopuruposannry C,-pemecrsan. Tlepsrin
npoaykToM peakmus seaserca C,-coeumenme. B pesyisrate (pKcamui
6 MOTeKy yraeposa w3 WK ¢BHXOANTs 1 MOTEKYA L10KO3H. TemHOBHE
peakin (OTOCHHTESA UHANE HAIBIBAIOTCA (JOMOKAPOOKCUIUPOGAHUE, YUKL
Kaavéuna (1o pasunuu oTKpsIBIEro ero yuexoro), wii C,-omocunmeson
(10 mpozyxy nepsoit peasiyuu’). Ipi HATHUMU BeeX HEOBXOMMMBIX Ye0BuiE
TeMHOBAR (hA3A WAT MOCTOAKHO 1 AHEM U HOUBIO. [TI0K03A, 00PAZOBABIIACS
B XOZe TeMHOBHIX peAKIuif, HCHOMBIYETCA KICTKAMM PACTEHIit JUIA CHETE3A
ADYPHX OPrAHMYECKHX BOUIECTE — YIAeBOZOB (KPAXMAI, LELTION034, CAXAPO3A
T L), HHPOB H Genkos.

Ha cxopocts 1 aeKTHBHOCT IpOIecea OTOCHHTESA BIMAIOT PATIUUKELE
(paxTOpsI. BHEUHIMM (DAKTOPAMM ABAAIOTCA CBET, KOTHUECTEO YLIEKHEIOT0
rasa, TeMIepaTYpa OKpYKAMmel eI, HATIUME AOCTYIHON ATA PACTEHIA
Bojnl. DAKTOD, WIMEHMB KOTMMECTBO KOTODOTO YAATCH VBEAMUMTS
MHTEHCHBHOCTS POTOCHHTESA B AARHEL MOMERT, HASHIBACTCS 1UNUMUPYRUUN.
JIDYTUMIL CI0BAMH, HMEHHO STOT (DAKTOp ABIACTCA OTPAHUUMBAIONIHM.

K XeMOMPOPAN, WK XeHOCUHMEMUKEN, OTHOCATCH TONHKO XeNOTDODHEIe
GakTepin. XemMOCHRTETUK  HIBIEKAIOT SHEPIUIO 13 PeAK Ui IPEoDpPAsOBAHMS,
Al BCErO OKHCIGHHS HEOPrAHMUECKHX BeUecTs. B MX HASBAHMN 4ACTO
yromumaercs meoprammueckuii cyGerpar. Tax, a30TOGRKTEPHH HCHOTB3VIOT
aTvocepusit 4307, Bes XeMOCHHTTHKOB CymmecTsOBasHHe GHOCHEDH! G510 Ot
aaTpyaseno. IMEHHO XeMOCHHTETHKH 00ECHENUBAIOT KPYTOBOPOT XMMHUECKIX
oemenTOB Mesy HiBOi U HexHBOH nPUPOROi. HANOMHIM, 4TO 415 CHETesR
GelKOB M HYKTEMHOBHIX KHCIOT HeoOXomum asor. Hi rpubsi, Hi pacremus,
HU KUBOTHBE He CHOCODHEI YCBAMBATS 30T M3 BodAyXa. TOABKO GATOAADA
DAGTMUHBIM TPYIIAM XeMOOAKTEpMH PACTEHIS MOJYUAT A30T B AOCTYIHOM
(opMe — B Bie MUHEPATHHBIX BemjecTs mOuBhL. XeMOCHHTES KAk mpouecc
orkpeun C. H. Busorpazeximit.

10C, me exmncrsenmuii Guoxmmrecinit myTs puiccamun yriepoga. Hexotopue
PACTERIS NPHCIOCOBIICH GATACATE VIIEPOA N0 MIIM «OBXOAHAIN MYTA3 — OTO Tak
nassmacstsie C,-orocureruicn i CAM-Meraboairst. Tax ACTOHIS YMCHBHIAIOT HO-
Tepi OT (IOTOAIXANISL I SKOROMST RAGTY B YCIOBMAX HKAPKOTO KIMMATA.
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JlaGopatopuas paora Ne 1. Hecenosarue sausuis
HMMOBUIH3AINI (EPMEHTOB KA WX AKTHBHOCTS
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§ 8. Temmosan (asa dorocusresa. lukn Karnsusa .
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Ha METeHCHBROCTS (OTOCHHTESR
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.84
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Paszen IV. Koopuumamus  perysiuss
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JIONOJTHHTEILHBIE JHIAKTHYECKHE MATEPHAJIBI
3A 1 II0JIYTOHE

1. VeTanosuTe coOTBETCTBIME Mey TEPMMHOM W €r0 XaPAKTEPUCTHKOf, BIICAD
oTner  TaGmmmy.

Tepaenn Xapartepucruxa

&) antureno 1) sycepoausie Gemci i wyweponuan JIHK — neaue Mote-
Ky X dparmentt

B) arrmormmannn (5 roos s

C) anruren 3) supycs, Gaxtopi wan nx aAn

4) ocobue munymisie Geaicn

5) mponeCe CKENTANIA SPATPORITOR TPH NEPCAMBAMNILI Kpo-
s e Toii rpymnat

) peaynTaT «paBOTHY HEKOTOPLX TPYIN JCHKOLITOR

7) nnena pacTemitli, Gk TN GPATMENTE RYKICHROBM
KHCIOT IUTPYCOBBIX, KAKAO, KTYGHMKH 1 T. 1.

8) mureppepon

2. Bummateauno pacesorpite picymok. OG0INAWTe Ha HCYHKe cAETYIOme
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§ 20. Pocrossie pemectsa. Mexauuan felicTsus pocTosbix

Bemecrs na pacresue. Jlefictaue aykcuna u ruGGepe A .
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Paszen V. Paswmomenue
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§ 23. Creoossie KaeTku: noRATIHE M cBoficTsa (caMOOGHOBIeHME,
Jugdepenuamn). BUisl CTBOOBSIX KIETOK: IMOPHOHATbESIE
¥ comatuueckme . 115
§ 24. TIpaKTHYeCKOE IPUMEHEHME CTBONOBHIX KIETOK.
Druueckuii acuexr . 119
JIOmOAHITe NbHEe UARKTHYECKNE MATEPUATH
aa T noayromte . 124
Kparsit c108aps repuusos 149
Crucox nureparyps . . 158
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HpOCTpAHEHHEE TeCTH HA GEDEMEHHOCTS UCHOBIVIOT MeXAHHAME «yaHABA-
HIUSo CHELMOUTECKIX FOPNOHOB GHOXMMIIIECKHMN AreTaMIL.

Aumumena, anmuzen, peaxyus eanmuzen — anmumeaoy .

T —
. 1. Iro raoe anmusens?

2. OGwsicHuTe, NOYEMY ANTHIENS NOIYHILTH TAKO HASBAHHE.

Tpumenemue
1. Hasomire NptiuisL, 10 KOTOPLIM CTOMT HOYHATS MXAHHMA BIAMOTEHCT-
2. PaccuoTpen PHCYHOK, ONDEENITE CRATh MEAAY ANTHTGHAMI U ANTHTE-

W@G\J

1. Maobpagne B BIZe CXEME! MEXANHAM ¢AHTHTEH ~ AHTHTET0» NDH ALIEP-
rHseoKofi oA 1 NpH pHMEHeHIH TpHANEOK. BYAYT i omi oTamuaThCR?

2. Tloueny mpi NOBPeACHMI KON HHOTAA OOPA3YIOTCS MIPAMEI, KOTOPHE
coxpausioTes Mmoro xer, uacto ma mcio amaus? HIpoTHEOpEUHT a1 OTOT dAKT
TOMY, TO IPOOIEPHPOBANHAS HETeNS He BHpACTAET GOTLIIIE HCXOAHOTO pasuepa?
Tomsraiitecs ssgsuiyTs nAuGOIC YGEANTENBIYIO BEPCHIO, OBLACHTIOMYIO 10
SABIeNIe C TOMII GPeHHS HAYUACNOH TEMEL.

Cinurea

1. Topaceysaiire, Kax MOFIH 651 eIe IPHMGHATECH MEXANHIMEL BIAUNOACH-

2. Cmopenupyiite curyammo: «B Giuwcaiwex Oydywes yuewsin ydacm:
€4 ucKyccmaenno cunmesuposams anmuMeRa Ko Geex GUIAN UNQOKUUOHHLLX

Ouensca

1. Hanummire pediepar 0 pagpaboTice i IEPCNIeRTURAX NPIMEHEHIT ¢BOTIIED:
murx nyee. Bocnonssyiiecs umTeprer-pecypeaw.

2. OGeyaue crexyiomee sucxasssamue: B 0cHOse 63auN0DeUCTIEUS GHMU:
MIEX U AHIMUZENOS AEHAM MEXAHUSHBL, CXOINBIC € MENI, UM U 6 XUMULCCKUX
pearyusx npu saunodeiicmeuu Gepuenmos u cydempamoas.
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§ 2. Mexauuam ssammozeiicrsus depmenta u cyGerpara.
PoiIh AKTHBHOTO HEHTPA B (hEPMEHTATHBHOM KATATHIE

Liens usysenus 3motl mews: OGLACHWTS MEXaH#3M 0GPa30BaHNS! DepMeHT-cy6-
cTparkoro komnnexca.

Umo maxoe dhepmenmer? K kaxomy muny ewecme onu omHocsmea? Kakosa
a3k MEXOY (hepMermam u Kamanusamopamu; chepmermam u JIHK? Kaxoe abi-
pawenue Gydem Gonee sepHsin: «Boe eaxHedLe G ~ (hepmermeiy un «Boe
‘saxHeuLUe pepmerm®I — Genku»?

Um0 HyxXHO MoSMOpUMS 0N YCNEWHOZ0 UsyueHus memsi? § 5 — y4eGHnK Anst
84 10 knaccos; § 10 — yveGHuk ana 9 knacca.

@epuent u cyberpar. Kax Bh HOMHITE, KAMAUMULECKAR, WIH (epMen
mamuenas, GYHKWMS BRKHA A% TIOOHX UPOLECCOB HHUIHEAEATETHHOCTH,
B M0GOM 3KiBOM K1eTKe. Bea MOTHUHOCHEIX XMMMUECKUX PeaKiuil, KaTau-
SHYEMBIX (lePMEHTAM, HKIIKL BOODILE HEBOIMOKHA.

Tlogasnsiomee GOTBIIMHCTBO XUMHUECKHX PeAKUii, IPOHCXORAIX
BIKUBBIX CHCTEMAX (B K/ICTKAX ILIH HONOCTAX OTAHOB), ABIAIOTCA KATANHTIIUE-
i, B KaUeCTse KATATHIATOPOB BEICTYIAIOT CTPOTO CHEIMHIHbE GeNKH-
epmenThi.

Cpeau XMMUKOB, CNewUVaNI3MDYIOWMXCA Ha M3y|EHAN NPOLECCOB KaTanu3a,
BHITYET MHeHME, UTO BeNMKa BEPOSTHOCTS TOTO, U0 K MHOBOH XUMMECKO peaK-
W, AEKE HE CHMTAIOLIEICA KATATMTAECKOM, MOXHO NOAOBPATS KaTAU3ATOp
W Caenars peakuio Gonee GLICTPOJi WA SHepreTAUECKY Bonee BHIOAHO. U Tak-
€ CYUIECTBYeT MHEHNE, UTO UyTs 1 He K M1oBbIM deyw, He CnoCoGHeIM acmyname
& XUMUNECKY#O PEAKIU, BEWECTBaM, MOXHO MOAOBPATE HEKMi TUnOTeTHIECKW
KATaNM3TOP, 4TO CACNART PEAKLMIO MEXAY HIMM BOSMOXHOR

KpoMe THIOTETHYECKIX NPEAOTOKENHi, eCTh HECKOMBKO (PaKToB 0 padote
DepNEHTOB, CUNTAIONIXCA NOIHOCTSIO AOKAARHBINI (pHe. 2). PacenoTpuat ux.

1. Bes (bepMEHTOB W KATATHIMDYEMBIX HMH PeAKuuil He OOXORMTCH HI
opma uas cucrema. Jlae camble HpHMUTHBHE M3 GaxTepuii He MOryT
OBeCIIeUNTS CBOI KUIHEAEATETLHOCTS 063 (EPMEHTOS.

2. DepMenTH UeTKO BIAMMOAEHCTBYIOT ¢ OOHUN CYGCMPAMON, HO MEOTAR
BCTPEUAIOTCH CHOCODHBIE PEATHPOBATE ¢ HeOOIBILUN KOAUUECTI60N XuMiute-
cxux peimects. To ecTh cymecTBYIOT (epMERTE (KAK M HEOPrARMUECKHE KATA-
IM3ATOPEI), CHOCOGHEIE BIAMMOKEHCTBOBATS HE TOBKO C ONHHM CYGCTPATOM.
B 9TOM clyuae B 3ABUCHMOCT OT CYOCMPAMA MOKeT UIMEHATECS 1 NPOJYKM.
Karanusupyemoii peax.
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Puc. 2. Padora depuenton
~ (pepaenTATHBHLL KaTATNS PeAKIIN PASTONCHIS
(wanpiyep, numenapiTe s depsent).
1 - npoctetimieckas Tpynna depuenta; 2 ~ axTHBHMIE NewTp (epyenta; 3 - cyb-
CTpat; 3a u 36 ~ KOMIOHENTH cYGCTPATA, OTACAOIIIECS APYT OT APYTa BCIEACTBIE
‘bepuenTaruBiofi peaxuun pasiokenns; 4a it 40 ~ CAMOCTONTEILULE, BHORL 06PAI0-
babumecs semecTsa — npodyKm (ePMEHTATHBHON PRI PASIONCHIT.
A - gepuent u cyberpar eme me coepmmmmics; B — popumposaie pepyent-cy6-
crpatioro ssamMozeiicTBIs 1 HauATO npoecea peaxiy; C - savepuieHie (hepyenTa-
THBHOI peaKII PASIOENIA — 0OPAIOBAIIE NPOJYKTIOS PEAKUL ~ HOBHIX BOECTS
4a u 46; D - monmoe ocsoGonsuentte (epuenta o MPoRYKTo peaxiym. Terepn ot
cHoBa TOTOB K BoAMMOREHicTBIIO ¢ cyGeTpaToM (4).
II - pepsenTaTHRRL KATANI3 PEAKINI COCAUCHIS
(wanpusep, depuentst TexuoBbX peaxuuii GorocuuTesa).
1 - npocteruecias rpymna depsenTa; 2 - axTHBRLL neuTp depyenTa; 3a — nepRLt
eyberpar 1 36 - BTopoii cyBeTpAT — yUACTHIKI peaKmu coexumems; 4 — mponece
CoequIeIIT ABYX MOEKYT CYOCTPATOB IOA BosAeiiCTRMEN (ePMENTA B eANOe Bele-
©TBO; 5 - BHOBS 06pASOBABIIeECS BEWECTEO ~ NPOJYKM (epMENTATHBNON peaxtuit
r——
A - (pepuent 1 cyberparss eme He BanNOzeiicTsyIOT; B ~ dopuuponamie pepyent-
eyberparmoro Kowmexca ¢ semectson Ja, cocAmmene nemectsa 36 ¢ hepyent-cy6-
CTpATHBIM KOMILTEKCON, COCTOSIYIM 13 (epyenTa u Bemectsa Ja. CleAyeT HOMMNTE,
70 BemecTRO 36 He CIOCOBHO OTACTLNO HIAMMOACHCTRORATS HI ¢ BemeCTROM 3a, WU
© depuentox; C — caw IpoUECC (EPMENTATHBHO PeAKII COCTMNENI BemecTs Ju
1 36; D~ samepureiiie (epMENTATHBROI PeAIIIN COEAMINENIA ~ 0OpAIOBANIE NPO-
dywma pearyuu - woBoe BemeCTRO 5, NOMHOE OCROBOAACHIE (EPMEHTA 0T MPOAVKTOR
peaxi. Teneps o croBa r0TOB K BIARNOAEHCTBMIO ¢ cyGeTpaTas ().
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3. Jlun axTusHOro B3ANMOEHCTRIA (ePMERTA H CYGCTPATA HX MOXEKYIE
RommHE conpuxacatses. To ecTs BEPOATHOCTS HX BIAUMOAGHCTBUA B PACTEO-
DAX I B TA3000DATHOM COCTORHMI B HECKOIbKO Pas Beme i dhdexTusHee,
“em B TBEpAOM cocTORHMM. MHOTHE (hePMEHTATUBHbIE DEAKINI B CYXHX Beime-
cTBax BooGIme He mPOTEKAKT.

4. Ecau Hekas XMMHUECKAS PEAKINA MOKeT HPOUCXOANTS U 0e3 (hepuer-
Ta, oHA He AGIfEMEA KAMAIUMUNCCKOL. B DTOM cryuae HATMUHE (BepMeHTA
NPOCTO YCKODAET PEAKINMIO B AECATKI, COTHI M MHOTAA A& THICAMH DA3.
Ecan e npucyrersie QepMeRTa eIt PEAKIHIO 60004e 603MONHOI, TOTAA
oua HasksaeTes kamaaumuseckoli. Huae rosops, Ges depyenta oua poobuge
He Gyser mpoTeKaTh (MM IPH KAKMX MHBIX MMEHEHNAX (DUIHUECKIHX YCIO-
Buil, TAKUX KAK NOBBIIICHME TEMIEDATYDH I VBEIHUCHHE KOHIEHTPALHI
BEIECTB, NOBEPXHOCTH HX CONPUKOCHOBEHIS 1 T. 1.).

5. DepuenTATHBHAA DEAKINA BCETAA dHEpreTHuECKH Gonee BHrOAHA. 3a
CueT (repMEHTA PACTET CKOPOCTS PEAKLIH H (ILIM) IAZAET €6 IHEPrOEMKOCTS.

Crpoenue moxexya depmenta. Uro e upecrapiser cofoit Monexyxa
(epmenta? B noxasasomen Goxbmuscrse depments — 10 Genku’. Yacro
oHM npeAcTABIIOT cOGOM €10M b GeAKU, BETOUA LIS B CBOI COCTAB, KPO-
Me AMUHOKHCIOTHEIX OCTATKOB, WHbIE KOMIOHEHTS — #pOCMeMUNCCKue 2pyn
bl DTO MOTYT GBITH HOHE METAJLIOB, UACTH MONEKY BUTAMMHOB (i neTbe
MOJeKY.IH), MHBIe BemecTBa Opramuueckoii NPMPOAB (UMMM, YrIEBORS,
MKITUeCK K CTPYKTYDS! # T. A.). BOIbIIAR YACTH MOTEKYB (hepMeHTA BhI-
HOHAET CBOETO POJA BCNOMOTATENbHYI0 POth. OHA ABIAETCH MEXAHHYECKOH
ocHoBOM 1K CTPYKTYpOM, HA KOTODOIi PASMELIACTCA €r0 «2AA6HAR UHaCTILY.
BoT 9Ty CAMYIO «21a6HYI0 4ACIb, CHOCODHYIO <y3HA6QMbY CYGCTPAT, U Ha-
SHBAIOT AKMUGHLL UeHMPOX (epienma. TaIe BCETO HMEHHO B cOCTAB K-
THBHOTO EHTPA (PePMEHTA BXOLAT NDOCTETHUECKHE TPYIIIEL

Polh AKTHBHOO LeHTPA B (EPMEHTATHBHOM KATANMGe SAKIIOUAETCH
B «YIHAGAHULD U HETIOCDEACTREHHOM «63aUN0Delicmau s ¢ cyberpaton. Bua-
WHT, MOJeKYTA CYGETDATA BETYIACT BO BIAUMOAEHCTEHE He CO BCEMM HACTAMI
MOJKY.IHI (JEPMEHTA, & TONBKO € €€ CTPOrO ONPEXENeHHO YACTbIO — AKMUE
oL genmpo.

Mexanusm BaaumonelicTBst (hepMenTa U cyGCTPATA MOCTATOUHO CIOMEH
¥ uayuen He 10 xouma. Ho B Nel0M MOIKHO mpeACTaBITS MOGOH KaTATMTIUE-
cxuli npomece Ha creAyOmen runoTeTHUECKOM npHMepe. TPEATOTOs KM, UTO
DeAKIIA COENMEeHHA MEXAY BemecTsaMU A 1 B ABIAETCA KATAIHTHYECKOH.

" Depmenry meSenxonoii (i Ame meopramwicckoil) IPHPOAN oOHapyems:
5 smsx cneremax. Kax npasino, ux  coran n T pag sensme. Tlosroxy st
e GyAex paceMATpHDATS X B AANHOM WIKONLHOM KYPCC.
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To ecTs Ge3 HATHUIS HEKOErO TPETHETO BENIECTE — KATATHIATOPA — BeIecTs0 A
BoOBIe He croCODHO XMmuecKH BaaMMoAelicTsoBATS ¢ BemectsoM B. Kax,
HANDHMED, CTEKIIO He BETYIAET B PEAKINIO ¢ BOROM, KAK OBt MBI HU HIMEHATH
Quanueckme yenosis.

Eean o6osmauuts karanusatop (depment) cumsonom K/®, o mponece
KaTanuTuecKoll peAKUHN coefuHemus emects A W B MOKHO BHDAINTH
B crenyiomeii cxexe-gopmyme:

A+B+K/®—AK/D+B=AB+K/®.

ITpodyxmox, . e. KOHEUHBIM PesyIBTATOM, AAHHOI PeAKWHH ABITETCH
semecrso AB. CyGempamox, B3ammozelicTByiomyuM ¢ KATAIHIATOPOM-dep-
MeHTOM, ABIAETCH BemecTso A. AHATHIUDYS CXEMY, MOKHO CAEIATH BHBOL,
uTO BemecTBO A BCTYIACT BO BIAUMOZHCTEME C KATATMGATODOM M TONBKO
IHOCIe 9TOTO OTYHACT CHOCOBHOCTS XHMHUUECKH BIAMMOAHCTROBATS € Beie-
crsom B. To ects peaxuus IPOMCXOAMT He Mesxy Bemectaami A n B. Pe-
KL COPAUNENIA BOSMOKHA TOABKO (1) MemAY Kommiexcom AK/® i me-
mecrson B. PesyasTaros — npodyKmo peaKyuu SBIAETCA HOBOE BIECTSO
AB. TIpu 970M 10 OKOHUAHMH XHMHUECKOTO NPOLECCA HEIOCTHAA MOTEKYIA
Henospes ensoro depnenta K/® ocsofomaaercs ua peaxmi. Huero no-
9TOMY B CAMOM VNDOUIEHHOM ONpEIETEHMI KATATHIATODA OTMEUACTCH, UTO
9T0 ¢BelleCTBA, KOTOpHE He PACXOAYIOTCH B XOAe PeAKIMil, HO JeAIOT HTH
IIpOIECCH BOIMOKHEIMM .

Kamaausamop, gepxenm, cyempam, npodyxm, npocmemutecxas
pynna, axmueHbil yenmp peprenma, Gumanunbi.

e e
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~ anrureno cnemnduueckoe;
~ amruren;

~ unTepdepon (anTuTeno HecmemuPHIECKoE);

~ mumdorur;

~ cnenuguueckuit mynysub OTBET;

~ Hecnemuduueckni wwMynHb OTeT;

~ npowece dopmuposasus anTuTena;

~ DeAKINA «AHTHIEH — AHTHTNO» (TKAHEBEL HMMYHNTET);
~ @arouuros (xnerounsiit ummysuTeT).

3. BeTanaTe npoNyIeNuAe CTOBA NI CTOROCOTCTANIA B NPEIOMENIL, XAPAK-
Tepuaylomue paSory bepuentos.

1) Bee (wan nogasisioniee GobImUHCTE0) GEPMERTOB B AKUBEIX CHETEMAX
10 xumuueckoi npupose , Ho e Bce epmentsr.

2) Hu ogsa susan cuctema He 00XoauTes Ges 1 Ges — unu
peascuuii.

3) Bemecrso, BeTymanmee B0 BaAMMOAENCTEIE ¢ (EPMEHTON, HAIHIBACT-
e . PesyasTar epMeRTATHBHOM, KAK M MOGOH Apyrofl Xuyieckoii
peakium, HasmBaeTCS

4) Bean Monexynsi bepuenta i cyGCTDATA HENOCDEACTBEHHO He CONDH-
KacaioTes, TO NpOTeKAHHE DePMEHTATUBHOI peaKH

5) Ecam peakuus ABIAETCA (hePMEHTATHBHOM, 1IH KATATHTIHYECKOM, TO
Gea (pepMenTa (UpH HIMEHEHM WHBIX YCIOBHIL, TAKIHX KAK HOBBIIIEHNE TeN-
NEDATYDEI I AABICHIA, YBE RN KOHICHTPAIMN BEIECTS W ILIOMA-
M X CONPHKOCHOBeHMs) 00PASOBANIe TPOAYKTA PEAKIMH i

6) Ecu peaxnus HE sasetcs epMenTaTusHoli, win KaTatuTuueckoi,
To Ges (epMenta (IpW MIMeHEHMM MHAIX VerOBWil, TAKEX KAK NOBHeHHE
TeMIEDATYDEI HIN JABIEHMS, YBEUUEHNE KOIEHTPAIMH BELIECTS IIK 1LIO-
mamH WX compuKocHOBeHI) 06PAOBANME NPOAVKTA PEAKIMH
cxopocts aroro mponecea .

7) Kousecrso cyGCTpaTos, ¢ KOTOPHIMM CIOCODHBI CBASHIBATECH (B3AM-
MozelierBosats) depmenthi, — 910 Bemectso, WM e xoau-
uectso pemects.

8) MuorMe (epMEHTATHBHHE DEAKIHH B CYXHX BEU[ECTBAX BOOGILe

9) Ecmn mexas xuwuueckas peaxuis HE spisercs Kararuruueckoit,
oua Gea depuesnta .
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§ 13. MexaHuam AKTHEHOTO TPAHCHOPTA HA TPHMEDE
HaTpuii-kaHeBoro nacoca

Liens usysesus Mol memsr: OGLSCHAT MEXAHN3M BKTUBHOTO TPEHCTIOPTa Ha
NpUMEDe HATPMIH-KANIMEBOTD HACoca.

B Yem pasHuLa MEDY BKMUSHSIM U NACCUSHEIM KNEMONHSIM MPEHCNOPMOM?
M3 Hezo cocmoum KnemouKas MeMBpaKa? Kax 3apsxera MEMODaKa KIemKu co
CMOpOH! UUMONNE3MBI U OKpYXarUEd cpedsi? Kakue cmpyKmypsl oGecresea-
10rm 38P0 MEMGPaHS! KNEmoK?

Um0 HyXHo nosmOpuI AN yCrewHo20 UsyeHus memer? § 13 — yeGHuk Anst
9 knacca; § 15 - y4eGHuk ans 10 knacca.

OGoousa kaerku. Kax bl MOMHITE, 00A3ATE BB KOMIOHERTAMI 10~
Gofi Krerku apamIOTCA OGONOUKA W WHTOINA3MA. B WETOIIA3ME mpoTeKaer
Bech KOMIUIEKC pOLeccoB, ofecleunBaomux Kuasb, OGOIOUKA OTTPARMIM-
BAeT KIeTKy 0T OKpyKanouell cpeAL.

Camo nowsTIe «0BOMONKA KAETKI» — 310 HE OAMH HEAENMMBI OBbEKT. OHa M-
XET COCTORTh M3 TPEX WM ABYX COBEPIIEHHO Pa3HbIX CAMOCTORTELHAIX CTPYKTYD,
KaX a8 M3 KOTODLIX MOXET CUMTATHCA YaCTaH0 0BONOUKN KIETKN WM HA3bIBATSCA
OBONONKO KAeTKi. Peuls WAET O KAETOUHOW CTEHKE, HAPYXHOT MeBpaHe KneTkA
(NMa3MaTHHECKaR MEMBPaHa, W MAGIMONEMNA) 1 CIMIMCTON KaNCye, XapakTep-
HOW 419 MHOTX NIPOKBPHOT.

Kaemounas emenxa - teepias ctpykrypa. Kierkwm, moxpmhie e,
He CHOCOGHE MERSATE CBO0 POPMY I, COOTBETCTBENHO, COKPAIATECA. OHA ecTh
¥ pactemmit, rpuGos u Gaxrepuit. KIeTku KMBOTHEIX He HMEIOT KACTOUHOH
cremku. DTO O1HA WG NPHUMH, MO KOTOOH MHOTOK/IETOUHEE HKHBOTHHE CIIO-
COBHBI nepexBuraThCA (33 CHET COKDANIEHIA MBIIIEUHNIX KIETOK), & MHOTO-
KeTouREe TPUH M pactemis — Her. IIDH 9TOM OJHOKJIETOUHEIE PACTEHIT
M HEKOTOPBIE KMBOTHBIE, KAK It GAKTEDHI, MOTYT ABHIATHCA B KMAKOH cpe-
Jie ¢ IOMOIbI0 OPrAHOMAOB ABHIKEHMA — KIYTHKOB, 4, HAIpHMED, HHDY30-
P — ¢ moMomBI0 pecrmue. KieTounas creHka y pactemuii cOcTout B oc-
HOBHOM W3 LLTIOI035!, Y TPUGOB — M3 XUTHHA, y GONBUIMHCTSA GaKTepIit —
3 Mypemna.

IMnasnamuseckas memBPana ects y BCX KIETOK, W €€ CTPOEHHE OLHO-
pomo. CymecTsyer ompejeieHsas OOUIHOCTS B COCTABE, CTPOSHHUH W (BYHK-
IUAX HAPYKHEIX KIETOUHBIX MEMODAH y PASHBIX TPyN oprammamos. Takse
CXOAHO M eTpOEHIE MEMOPAH PASIHUHBIX DYKAPHOTHYECKHX OPIAHOIIOB, HMe-
HOUIX Oy W ABe MEMOPAKEL.
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10) Hanuume depuenta scersa Gyzer oHeprosarpars KaTamHIM-
pyexoli peasui u (1w1m) ee cxopocts.

11) Bes _____ pae cambie npuMHTHBHSE H3 GAKTEpIi He MOTYT ofe-
ClEUHTE CBOW KUIHEACATENLHOCTS.

12) Haumenee AKTHBHAR YACTS MOMEKY.IH (JePMEHTA, He CBATHBANLAL-
cs menocpeactseruo ¢ cySerpaton, Touno HE seaseres .

13) HanGonee AKTHBHAR UACTH MOICKYAH (DEPMEHTA, CBAIBIBAOMAACK
HENOCPE/CTBEHHO ¢ CYGCTPATOM, HASHIBAETCH "

14) Yacts Qepmenra, BHUOTHAOmAA B GOAbeli CTENEHH OMOPHYI
H CTAGIIMGHPYIOMYI0 PYHKILMIO, KAK NDABILIO, COCTOMT TOXBKO H3 OCTATKOB

U0

15) Yacts (epuenta, BKMOUAIMAR B ce0si MHbE XHMUYECKUE KOMIO-
HEHTH, KpOMe AMUHOKHCIOT, TAKHE KAK METALI, BHTAMMHB WIH ADYTHE
Ccromube BemecTsa, KasHIBACTCH X

4. YxamiTe uA PHCYHKe-CXeMe CACAYIONUNE HICMENTEL It 06OINALTE WX TePMIL-

1) axtususiit nentp depmenta;
2) eyderpar;

3) npoayx peaxmi

4) depment-cyderpatsoe saanmoelicTsue,
5) HeaxTHBHAR UACTS DepMEHTA.
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O NOABCHHH KIETKM MOKHO TOBODHTH C TOFO MOMEHTA, KAK TOXBKO
¥ Hee o6pasosanacs Kapywnas Kiemounas uexopana (HKM), kotopyio ua-
€TO HAIHIBAIOT YUMOMAGINAMUNCCKOW NeNOPANOL, NIGIHAMULECKOL Heu-
Gpanoi, wan naasmoneNNOL.

Toxmuna HKM # GOIbIIMHCTEA BHYTDHKIETOURSEX MEMODAH COCTABASET
8 un (peako Bapeupyer or 7 10 10 Hy). B MHOTOKIETOUHBIX OPrARMIMAX MeM-
GPAKSL COCEAMIX KIETOK MOFYT NDEPHIBATECA HODAMH, HePes KOTOpHIE NPOHC-
XOZHT COEAUHEHME LUTONLAIMBL.

JloKa3aKO, 4TO MeNGpAHA COCTOMT U3 J6YMOLEKYASPHOZO CIOR (oOCPoIU-
nudos (pue. 11) ¢ prmouenuam Moexyn Geaxa. Mo muenio oxunx (Gozee
panHIX) uccnexOBaTE e, CI0K GETKOB CIIOMKOIN, BOIMOKHO, WX ABA, NEHKA-
wux cnapysn u wanyrpu Gocdomumizos. To apyroii, Goxee cospesentoit
Bepeui, GelKH He COCTABIAIOT ABA ¢CIIOWHBHIX» 105, OHH NPEACTABICHb
HOTpYKEHHBIMI W HOTYHOTYKEHHBIMI MOTEKYAAMH, GYATO Apeidyioumnii
B croe ammugos. JIDYTHMH CHOBAMM, GEMKOBHE KOMIUIEKCH! NDOHHISIBAIT
oconummnsstii croli nacksoss — Geaxu-kanaie (puc. 12). Hvenno uepes
HIX TPAHENOPTHPYIOTCA PASHUHBIE HOHE IYTEM GKMUGHOZ0 MPAHCNOPMA.

Pagora Na'/K'-macoca mayuemn. Beiok-Kaman skiiouaer B ceds Tpu
O0AzATENBHEX KOMIOHERTA:

1 I m

Pc. 11. Cxexa ochommmza:
I~ xmmecxas dopuyaa; 11 - sonexya ¢ moasproit «rosoiois (1)
 ruapogoSHL «xBocTawus (2); TIT - docdonumunst  soge
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5. Oupeseaure, Kaxoil MPoNEC KATATHSHPYIOT NpEEAEHNEIe B TAGIHIE M-
BapuTexbusie 1 Apyrue depmentsi: pasnoncenus — 1w coedunenus — 11 (nemu-
menapuTemsumte depuentut. OBoNAtCNNLIe IMe30UKON (), MOKHO OCTARNTL Ged
otmera).

N [epuent Tuwm T | N |@epsent Tonn 1T

T [AHE-noaumepasa® 6 [Trmamm

3 [Jumasa 7 [PHE-nonunepasa®

3_|Tpuncun 8 [Hencun

T [Asmmaaa 9 [Pubyaosobudochar-
apGoxenasa*

5 [Astmmua-rPHE- 10 | Tuapomasa®

6. TlocTapaiiTecs YCTAHOBNTS BePUYIO NOCAEIOBATETLHOCTS cOOMTHIl B HPOLECCe
Tpancxpumuun. Bepuiie AaumLIe 3amecHTe B cxeMy.

1) Coepunenue nepssix vykneotuaos PHE ¢ marpuneii JIHK.

2) Moguguxamus moexyas wPHK 5 szepuon coke oykapuor.

3) PaspyleHue BOIOPOAHBIX cBAGEH MENAY KOMIUIEMEHTADHEIMH HYKIIEO-
Tupann PHE u JTHK.

4) Pacuneramue asyemuparswoii JIHK ma onpegeremsow yuactke mox
RelicTsuen (epMERTOB TPAKCKPUTILIL.

5) Oxonuanue padors: pepuenta PHE-nomumepasst.

6) Chassisanue PHKOBBIX oHepreTuuecku GOTATHX HYKJICOTUZOB (TpH-
bocartos) ¢ depmenTar TPARCKPUTILIK.

7) AKTUBAINS depMERTOB TPAHCKpUIIMI H uX cBonae ¢ JHKoBbiMm
HYKJICOTIAAMH B OIPEAETEHHOM VHACTKE MOTEKYIIHL.

8) Hpeogonenne moxexynoit uPHK xsoitHoii s1epHOM MexOpank, ee npo-
HUKHOBHME B INTOIIASMY KICTKI.

9) BoceTasosete BOAOPONHBIX cBATeH MEXAY KOMILIMEHTADHEIMI HYK-
neorupamu JTHK.

10) Tonuvepassas peaKiis, NOBTOPAIOIAR MOCIEAOBATENLHOE CBA-
smame mykaeorunos PHK Meway cofot (GochoAMOpUPHEMM cBASAMH,
a ¢ JTHK — ByK/I€OTHAAMH BOOPOHBIMI CBAIAM.

7. Ormersre 5 Tagmuue snaxom «Il» COGLTHN 1 XAAKTEPCTHKH mpouecea,
HpHEYIMe 1A% TPANCKPUIIIAI TOALKO NPOKAPHOT; SHAKOM ¢D» — XAPAKTEPHIE 113
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Pagneraienian omurocaxapusas nes,
HpHCOCHENIIA K AUTILY B MoTEKYIC
QAR (KOS BOTpENAIOTCs
TigpoQabise Perke, Hex TAMKOUPOTCHI)
yuneric Genxa F | Paaerzenia ourocasa-
Tipoguuieimie piauAs e, npicoeen-
‘yaaersc Genon E 1 F, a1 Gerky b Mosewyse.
raonporeia

Hapyoxuan
nosepxuoers &
Buyrpennan
‘nomepxiocrs
Xoecrepor (Twgpoumsiaii Gerkoniii Kamat
 rApOQoBuLie Xs0cTL ‘ymennomupyer xax mopa, sepea

KOTODYI0 NOIVT IPOXOMITE HOMLL
H HOKOTOpIC TOTAPILIC MOTCKYIL

Mutore MeuGpanite Gec coequmem ¢ yre-
6 Bojani; DGO DY ST FAKO.
=2 coeTonT 18 Gmcnon: mpoTemion pacuonaraiores A K1eTouwol 1o~
ocpommuLx 3, BepxoCTI (BLCTYMAIOT 13 MeMOpaIL)
oseky, 1 Koroputl
‘ipaici Mt0r0-——
enenuite Gemc |

}Km‘;ﬁ"ﬂ'ﬁ;

Pite. 12. Crpocuie sesGpanst:

~ TpexMEpHOe HIOGpAEHIE KIAKOCTIO-MOIMINHO MOZET MeMEPAHLL;

6~ naocKocTioe e HaoGpasieie. TIMKONPOTEMHE It MIMKOTHIIAL CBA3AMEL
TOALKO € HAPYHHOH NOREPXHOCTEIO MeMEPAHEL

1) Pepaenmuviic yenmp. Ero raasusii yuactamk — o10 Na'/K'-ATdasa —
(bepment, obecneunaiomuit ruapons (pacnag) mosexyn AT® ¢ shuerenien
omepruu. B peay.1bTate b uTOIIAIMY BKAUMBAIOTCA 2 HOHA K, & BHIKAUMBAIOTCS
3 wosa Na. Tlo apyru caeerusn, 5a 1 non K* npuxopures 2 noa Na*. Hysx-
HO NOHHMATS, UTO TEXHHUECK! CHOXHO TOUHO NOACYNTATS KAJKSLi HOH, Mepe-
cexaiomuit MemGpany xusoii kuerki. Tl09TOMY CBEZHHA O KOTUSECTSE HOHOB
HECKOIBKO BAPUPYIOT. OAHAKO 5T0 He OTMEHACT (JAKTA, UTO MEMODAHA HMBEIX
KIIETOK BCETIa APAIKEHA CHADYJKH IOTOKHTEILHO, A BHYTPH OTPHIATEIBHO Ga-
rogaps pacore Na'/K-macoca.
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TPANCKPIIIINN TOTLEO SYKAPHOT, aHAKoM «0» — ARIMIONICCT OGHUIMI AT OTHX
IPYII OPTAHIIMOB, SHAKOM ¢~ ~ He XaPAKTEPHbIE Hit /LIS KOTO (Ii 15 NPOKAPHOT,
s 2an ayxapuor).

Xaparepuctuxa 0,9, 0w «»

Cunres nPHE no sarpine JHE

. Tipoucxomut » aape

. Tipoucxomur » nutonmasie

- Marpuna - oana us ueneit ApyennpamLuof Morerys: JIHK

. Marpuna — auneiinas JTHK

. Marpuna - womsuesan JTHEK

 TPANCKPHIIR 1 TPAHCIRINS NOTYT GHITh OGLEANNCHN B0
pewenn

8. TpanCKpHIILAR  TPARCAALIR NOTYT GBITS OObERMHENb!
» npocrpancrse

. TpanCKpHIILAR  TPACAALIR OAHOTO FoHa BCOTAA OObERIIe
H B0 Bpeen

T0. TpancKpHIIpis 1 TPARCIALIN OAHOTO FeHa BCOTAA O0BEMN-
mewst B npocTpancrse

T1. Tpanckpuimisn 1 TPARCIALIN BECTAA PASACICREL B0 BpeME-

T2. TpancKkpumIyis # TPANCIALI BECTAA PASACICN S B IPO
crpancrse

13. uPHE (TpancipHiT) MOKET BIIIONATS B CeGR BCe rennt

T4, uPHE (TpancpHiT) MOWET BIIIONATS B CeH HECKOTLRO

15. nPHE (TpanckpiiT) MOAeT BRAONATE § 06A TOALKO OANH

16. Marpusnuiit npotece

8. OnpexeauTe, KTo ABITCTCR MATPHIEH AT CEAVIOMIX NpoIECCOD:

1) penmscamus;

2) pasckpummus;

3) rpamcaamus.

Banoamsas BTOPOM cTonGen TAGIMIEL, MMeHTE B BAY, 4TO OTACABHBE Be-
InecTsa B IEPBOM CTOIGIE MOTYT ABIATHCS MATPHIEH LA HECKOMBKUX IPO-
ILeCCOB I HM AT OFHOTO U3 HUX.
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2) Hownwili KGHAZ — CTDYKTYDR, HENOCDEACTBEHHO OBECTEUMBAIONAA
npoXOA OHOB cKBO3H (ocdommmunEEL ciofi MemOpamsi. Beposao, oT0
He KAKAA-TO OTACNbHAR CTYKTYDA, A caM Oenok-depment ATdasa, Koropsiit
ClOCOGEH MEHATH CBOK) NPOCTPAHCTBEHHYIO CTPYKTYDY, IPHCOGMESAR HOHBL,
«IepeBOpAuNBACEs H OTIYCKAS ITH HOHEL ¢ APYTOH CTOPOHBI MEMOpAHb.

3) HeKie cTpyKTYpH, IeNATCTBYIOMie OOPATHOMY HEPETEKAHMIO HOKOB
(10 rpaguenty KOHIERTpANM, T. e. mAccHBHOMY TpaCmopry). Kaxue-muGo
GHOXHMIECKHE KOMIOHEHTE, BEIOKAIOILIE PO KIANAHOB, AEIAMUIHE 05-
PATHEL TOTOK HOHOB HEBOSMOMHEIN.

TIpusen crefyeT HOMHETS, 4TO, KPOME HACOCOB, OCYIIECTBIAIOUIMX QK-
Mu6KbLL MpancROpM, B MEMOpAHE eCTh TAK3KE CTPYKTYDHI (IOPH), Uepes Ko-
TOpHIE MPOMCXOANT naccusHbi mpancnopm o Tuny dugdysut. Unave roso-
DA, UACTE HOHOB KATHA NOKHARET KIETKY NPOCTO HOTOMY, UTO WX KOHUEHTPA-
st B wHTONASME NPUMEDHO B 20 pas Bhue (1), YeN B OKDYKAIOMEM KIETKY
npocrpascrse. Ho npoiece And(ysuu HACT HOCTOARNO, IACCHBHO, 0e3 3ATPAT
oHepruu. OH GYAeT MPOOIKATHCSA I NOCAE THBEIH KICTKH, IOKA KOIHUECTS0
HOHOB BHYTPH I CHADY3H MeMOPAHS! He ypaBKoBecuTcs. T09TOMY HAXEHKHEIN
PHIHAKOM KUSHN AIS KISTOK ABIRETCA MeMOpanwwiii nomenyuar. Bean
apAA HA mOBEpXHOCTH MeMODAHH pasen 0, CIEJOBATENBHO, KIOTKA NOTEDH-
18 cnocobrocTs supaGaTsisars AT®. A cHCTeMA, OCTABIIAACH 0ed SHEPrul,
He MOET NOAIePHMBATE CBOE NOCTORHCTBO. TAKAR KIETKA HepecTana GHTH
KuUBOM, XOTA HOKa el He PAIPYUIILIACH.

o
wment Na'/K'-AT®asa.
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THE

WPHE

TPHE

PPHE

Berox

(Awunoxuciora

9. Veramosite COOTEETETBIE MEY YHACTHMIOM HPONECA TPANCISILII, X0 PO~
410 T XAPAKTEPHCTHKOl, NOCTABIE HANPOTHE COOTBETCTBYIONNIE Wiuppst (M-
e, wro sapamus, oosuANeHHbe SBEIIOUKOH (¥), BLIXORAT 32 PAMKH AAHHOTO KYPCA,
GANOHAOTCN TONKO KEAAOLUINH VIRIUIMHCA N OUCHUBAIOTCS OTXTHOF OIEH-

xoil).

Veaacrame

manceen Ero pozs wim xapaxrepucria
TTHE 1. Komewnutli npoAyK™ peann- | 2. Pesyabrar TpancKpuILImI
WPHE sanun acrecTaeunof mudop-
TPHK wam
;‘;;’K 3. Camuit exerxuits sux PHE, |4 Tlepemocnt mnpopyaninio 13
g:‘:;““m’“‘“ uyxaeoruzos 8 mosexyne*

5. Conepment K070

6. AxTuBpyeT MOOMCpH aHED-
rermuecici (wacto nepesos wx
& tpchocdpariyio dopaey)

7. Obecnewnnact mpoueccs sa
nacamns u cnnreaa sneprim

8. Peayarar tpancannui

9. Copepurt antixonon

10. Cavutii «nsmenstiis — 6o7-
moi sux PHE*

1. Marpuna Ans cuntesa xo-
ronos.

12. Can(-a) coemumnercs ¢ AK

13. Cocnmser AK mewmay co-

T4, Snanercn GepuenTanu Mo~
FHX K7eTOMHAIX MpONECCOR

15. Tepenocnt undopuanio
5 caeayiomue noxonenis

16. Tepenocnt undopanuio
& puocomuas

7. Monosep xoneuoro npo.
ayira peanusaumn nacaex-
[EHSE———

18. Tlepenocur amunoxucaory
K secry cuntesa Genca
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senra Na'/K'-ATdassi, b eMGPaKst OPramoiAos Pastiimsix KIETOK BXOATT
winte Gemcn-kanans, Tat, B NHTOXORAPHSX npHCyTeTRyer H'-ATdasa, & B Mex-
6panax BIIC wsmeunsrx xerox — Ca'-AT®azas.

2. OUEHNTE HOCTCACTANS TPHAMEHEHHS XHMIECKITK BOIGCTS, 6HOKNPYIOMITX
axcrusmocTs Genica-epyenta Na'/K - AT®aas.

§ 14. Cumnaacrasuit, anonacTubiii, BakyoxspHbL nyTH
Tpancmopra Bemects u ux snauenme

Llens usyueHus Mol mems: OBLACHATS CYIIHOCTL CAMNNACTHOO, AnoNACT-
HOTO, BaKYOMIAPHOTO NyTeld TPAHCNOPT BeleCTs.

Kakosa pons eaxyoned & pacmumensieix knemkax? Kax ocyusecmensemes
M&HCIODM OP2GHUNECKUX U HEOPEBHUNECKUX BEUIEC & MENaX SICLILX PACE-
Hut? Ymo maKoe mpancnupauus? [lna 4ez0 OHa HYXHa U Om 4ezo saeucUm?
KaKue cmpyKmypel ee ocywecmensiom, 206 OHu pacronoxeHs?

Ym0 HyXHO M0BMOpUMS N YCREWHO20 U3yWeHUS memsI? § 12, 20 — yueGHmK Anst
7 knacca; § 14 — y4eGHuk ans 9 knacca.

TPAHCHOPT B TeaX pacTeuil, KAK M B TEAX BCEX MHOTOKJIETOUHBIX 0p-
raHuGMOB, — 00fsATENBHOE yenoBHe ofecneuerus xusmi. Kax sb mommue,
BOJA W PACTBOEHHHIE B Heli BENIECTBA NOTNOMANTCA KOPHM. 3a mpoiecc
TPAHENOPTA BOZB O OPrAHMAMY PACTEHMII «OTBEUAIOT» JBE CILIH — KODHEBOE
nassenue u tpancmupauus. Kopuesoe dasrenue — cuna, ¢ Kotopoil Kier-
KU KOPHS U HUHell UACTH CTEOIA NPOTANKMBAIOT BEEPX BOAY, TPATH dHep-
o AT®. M3 KOPHA MO CHENMATBHIM POBOASIIMM CTPYKTYPAM — cOC
AM KCHIGMSI — DACTBODH! MHHEDATHEX BeIIECTS NOIHUMAOTCA 10 CTESIAM
K JIHCTBAM, OTKYA8 BIOCIEACTBUN H HCIADAIOTCA. CAM NPOLECE Henapesus —
mpanenupayus — ocymecrsisercs uepes yempuya aucTses. OH HeoGXOMMM
MOLA GHOATATMBAHMSe BOAM BBEPX, M A OXIAMIeHMS pactemmi. Tpasc-
UPAIMIO TAKIKE HASSIBAIOT <BEDXHIM ABMIATENIeM», NPOTHBONOCTABIAS €€
KOHEBOMY JABJIEHIIO, KOTOPO® (DUIHONOTH pACTEHMl HASBIBAIOT «HICKHMM
ABuratesess. Bee OTH MPOUECCH BE YiKe AETANLHO MAYUANH B HPEABIAYINX
Kypeax Guomormi.

Ot xewsems 0 yersuu. B oBILMX WEDTAX MEXAHHIMBI TPAHCHHPALMI
HIPOABIIKEHME BOB! 110 COCYAAM KCIIEMBI CUMTAIOTCS CXoHEIMM. Hamom-
HUM, 4TO COCYAB! APEBECHHBI (KCUIEME) — 9T0 MepTBHIE KIeTku. OHM 00pasy
10T ATHHHbI HONOCTH, TOCIE TOTO KAK PAIPYLIMIOCH HX JKHEOE COEPAUMOE
(unronnasma), u momepeussie meperopoaxi. Boga MO HHM ABMKeTcA mac-
CHBHO, O 3AKOHAM KOTE3H, NOBEPXHOCTHOTO HATSKGHHA U MOATATMBAHNSA
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Cunurea

1. Hopaccysaaiite, Ipi XHMIECKOM WIMEHHMIN KAXiuX uacreli (epuenta
o0 KATATUTINECKAR AKTHRHOCTS MOAKCT CITLHO CHUHTLO WLIH BOOINE HCHed-
HYTH, ffice eCAI BCe APYTHE HACTH MOTEKYIM He NOBPEKACHL

2. CooriecuTe coficTEa 1 XapAKTEPHOTHI ocoBeHIOCTeI (YHKIIONNPORA-
U repMenton © (yHKUHONHpORANEEN auTHTER N amTurenon. Kaxiue cxoncTso
1 pagmms i obmapyALII?

Ouenra

1. Hanumire peqepar o IPHMEHERIN PASMIHAIX (hePMEHTHAX KOMIICKCOR
npu nepep;ﬁn'ﬂ(e OPaRINECKOTO CLPLA (PACTHTEILNOTO, RUROTHOTO, Hefprexis-

2. OBeyauTe CleAVIONHE BMCKAIMBANIA 1 CHTYAIIH:

1) B Gauscaiiwen 6ydyuiex yuensie ompoom Kamausamops 015 XuMuie:
cKux pearyuil mexdy acexu aeusecmaaru na 3exe.

2) Yo nponaoitaer, ecin GuoROTIECKN AKTHRNLI (pePMEHT, HATpIMED i1
somus cxoms, posects 40 60 rpanyeos? IpeAnososiTe, Kalk 9T0 OTPAIHICS HA
ero axrupuocT. IIPONOMAYT N HGNHeHNS AKTHBHOCTI, CCAI TIOCTE HATDERA-
ms ero ocryguTs?

JaGopatopmas paora N: 1.

Hcemenonanie BN MMMOGHTNSAINI (EPMENTOR 1A WX AKTHBHOCTS.

Ljexv: yoernTocn B CHmKeHR (k) OPCKPAICHIIN KaTATHTINECKO aKTHS-
nocTH epmenTon Moz BodRelicTRIEN BemeCTA-uMTHGNTOP.

Obopydosanue: AncTnaTMpOBaMNAS BOAG, MEPEKNCH BOROPORA, CTHPATLHLH TO-
pomox (pactsop IIAB ~ nopepxmocTmo-axTnsmsrx nemects) u (wrm) 1%-mue pac-
T80pu coneit, coaepmcame KaTHoms Memn CuSO,, cox KamyeTst u (1) Kaprodens
(ecan roToBmTER HEMOCPeRCTIENNO B0 BpENs MPORCRENTIS TAGOPATOPHO, TO MeAKAR
Tepra 1 puABTPOBATLEAS Gymara (WM MAPTA ALK OTAMMA), BOARNAS GAms wAM Ti-
rem, co cnmpTOBKOf, HAGOP MPOGHPOK, MHMETICN, KOXOH MM XHMITCCKIE CTAKAME,
e,

KOTINecTR0 HONOTLaYeMAIX NPOGUPOI: 3ABUCHT OT KOIECTRA NPHMCHACMEIX pe-
ascupos. ECAH HCHOABSYIOTCS i PACTEOP CTHPATLHON TOPOLIKA, I COMH MEAH, TO KO-
UeCTEO NPOGHPOK OTAKHO Gurrs 12: T. e. 6 — As coxa KapTogens 6 ~ aus coxa
KamyeTss coorpererseno. BT e NPUMEHSETCH COK TOTLKO OAHOTO PACTEILS, HO HC-
HOZL3YIOTES 00a HEOPANINECKMX PEAKTIEA, TO KOANYECTSO MPOGHPOK pasio 6. Berir
K€ 1a60PATOpIIe DKCIEPUNEHTH NEPeNPOBEPRIOTEs 5 2-3 MOCIEAOBATETLHOCTSIX, TO
H KOIUECTRO MPOSHPOK AOIACHO COOTRETCTACHHO VRTIHBATECS B 2-3 paza.
Xod pasomst

1. Tpurorosnemmuii cox xamyers, pasGapiemsbiii AHCTHITIPOBANROH BOROf
5 10 pas, npueiire 5 5 npoSupox (npusepio o 0,5-1,5 wx). B creayomue 5 mpo-
Gupox: npieiire cox kaprogens, pasGasiemusiii oAoit B 2-3 pasa.

2. B ape npoGupic npieiiTe IOKATeNNLe Ha THTETe W NPOKHISUERIIE A
BOASHOI Gae PACTBOPH COKOB KAMYCTHL I KaPTO(es.
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3. Tipuneiite 5 ocrapumecs NPOGHPKH MO OFHOMY W3 MMEIOUHECS PeATeHTOB
(comm memu 1 pactsop crupasuoro mopomxa). Iocrapaiirecs, wroGw KomuwsecTsO
BPIINTHX COKOB GBLIO BO BCeX NPOGHPKAX OMMNAKOBO, & KONHMECTEO PEATCHTOB
e npemsmano 1/2 uacrs coxa.

4. JloSansre 5 mpoSupxu no 5 xanexs mepeiuci Bogopoxa. Cogepiuoe Beex
npoGupox nepexemaiire.

5. Habmopaiire 5a usvememisiui pactsopa (OKpacka, BCHeHHBaRIE) Ha HPOTS-
senn 3-15 . Jlamssie samecure 5 TaGmy.

Bea | Kunasenne | MOPOHOX | o0
sosgeiicrauit crapansai 3
Coxc
Coxc
aprogens

6. TlomuraiiTecs oTRETHTE Ha CICAVIOUHE BOPOCEL:

1) Cuntaere am Bbi, STO MEXANHIMEL HPEKPAUICHAS AKTHBHOCTH (epuenTa
HOCe KNGS HACHTHNHE NXaHHIMAN X HUAKTHRAIIN (HMNOSILTH-
sanun) mocne ssausoAeiicTsis ¢ IAB WM COMSAI TAKETBIX METALION?

2) Kak cOOTHOCATCH BAUIN HPEACTABTEHIS O BIAMMOAGHCTBMI aKTHBHOTO
EHTPa (bepMENTOD ¢ MHBIM BeIeCTBOM, wen npusIuHL cyGeTpar?

3) Moru 2u XUMIECKHE KOMIOHCHTH CONCH TAKETMX MTALIOR BCTPO-
wrhes B axTHBEL nenTp GepyenTa?

4) MoHO i 97O TOWHO YCTAHOBHT, MCHOTBIYS TONBKO AAHHME iCie-
PHMENTOR, HOTYHeHILIE B X0Ae Aa60PaTOPHO PaboTH?

5) Kak 6yayr cefsl BecTu O TAAETMX MTALIOR TPH NONAKANIN B 0p-
TARHOM, CCIN MPEATIOTOKUTE, UTO MX CPOACTEO C AKTHRHLIM LEHTPOM
tpepuenta Bme, uen y kuea0pOzA?

§ 3. Tpamexpumuus

Llens usy4eHuS SMOU MeMsI: OMUCATS TR2HCKDANLAAIO — NEpELIA STan NpoLiecca
6uocHHTesa Genka.

Karkosa pons JIHK? B Kaxux cmpykmypax u 20e & knemie axodumes AHK? Ymo
‘maKoe pennukauus? Kakoesi ocober+ocmu cmpoerus u pons IHK u PHK? Yew
KU pasnuvaiomcs? Kak 06pasyiomcs Hoesie monexynsi PHK? Bepro nu 2osopums,
umo: «HacnedcmeeHHas UHBOPMAUUS ~ MO 3ALCh NOPAOKA BMUHOKUCTIO CeX
Genkos opzakuaMa»? KaKue cmpyKmypsi KIEmKu HEMOGPEOCMASHHO CUHITESUDY-
tom Gernok?
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Umo kys#o nosmopurms O yCnewiHo20 usyseHus memsi? § 7,9, 10 w 12 — yuet-
wak ans 10 knacca

HacaencTsennas unpOPMALMS — SAIINCH NOPALKA AMHHEOKHCIOT, XpARs-
mascs 5 THK. Kak ssi nowsute, y sykapuor JIHK HaXORHTCA B XPOMOCOMAX
KIeTKH (OHM COCTOAT M3 xpoMamuna - coexumenms JIHK u cnemmarsmsix
Genkos). B cBOIO OUEeAb CAMM XPOMOCOME HAXOAATCA BEYTPH AXDA, OTAe-
emuoro ot muTONIAIME! ABOHHOM MemOpanoit. ¥ npoxapuor JIHK mpexctas-
zea oxmoli raasHoli® KoTbUeBOH MOTEKYION — HYKIEOWZOM, NIABANOUIMM
DHMEPHO B IEHTpE WHTOIIASMEL KIETKH.

Muenno 5 JIHK XpaHuTCA HACIEACTBEHHAS WH(OPMAIMA — SAUHCH O-
DAAKA AMHHOKHCIOT BeeX GelkoB AaHEOH KieTsw i (i) opramusma. A He-
HOCDEACTBEHHO CHHTESMDYIOT GRIKH, T. €. COAMHAIOT AMMHOKHCIOTE, PUGO.
comui, Haxoxauuecs B uuronasne wri AIC.

B csaon ¢ otum sosmmkaer sonpoc: «Kak I0CTABMTH MEQOPMANIO OT
JIHK & puGocoman?s. Dry npobeny pemaer oaus ua sutos PHE - ungopaa
yuonnas, unw wampuunas — wPHK, wnn wPHK. Mampuya - 570 tunorpad-
cxuii T, 060sHANAK UM HAOAHKEL M3 METALIHUECKIX OYKB TKCT, Ha
KoTopuiit Haocutes kpacka. Tlocie Hero k HeMy NDHKIBAMIBAIOTCS M OPH-
JKHMAIOTCA JMCTE GYMATH, 1 TAK OTIEUATHBAIOTCA MHOTOUNCIEHHEIE KOIHIL
Crenosatensio, MATpHLA — 9TO KAKAA-THGO CTPYKTYPA, ¢ KOTOPO MOIHO
OAYUHTE HEOTPAKUUERHO WHCIO KOMHIL.

TpAHCKPHIILHA HEOGXOMMMA AT TOTO, UTOGH AOHECTH HHQOPMAIILIO, CKO-
muposansyo ¢ JIHK, B nuronnasmy x pubocoman. Tpu oTom HysHO mOI-
HOCTHI0 UCKMOUNTS NoBpesKAerue camoi monexyxst JIHK. Hacaepcrsensuas
MHQOPMAINA SYKAPUOT CTPOTO COXPAHSAETCA MOA GRUMTON ABYX ANEPHEIX
MenGpas, kak B ceiide. MMeHHO yCTOHuMBAR K HETATHBHOMY BO3AeHCTBIIO,
crabunbuas, Asycnupansras JTHK apisercs HAAEKHEIM HOCHTENEM, i B Ta-
KOM BUAE OHA NePEHOCHT HEDOPMAIMIO U3 KICTKH B KIETKY (M K3 OPrAHUIMA
5 oprauam) npu passuoxenui. Beas ecau JIHK paspymres, Kiersa norus-
Her, mostomy xposocomst (Morexyast JIHK) se noxugaior aapo. Yrodst ocy-
IecTsuTS NpOEccH GuocHHTE3A GENKA W PeaTuIoBATS HAXOAAMYIoCH B JHK
HACTeACTBERHYIO HE(OPMAIILIO, HYKEH NOCDEAHHK, KOTODHIH OYZeT mepexo-
ANTH M3 AAPA B UMTOIIASMY K pHOOCOMAM. PONb HOCPEAHIUKA B ATOM clyuae
samonuser wPHK (wPHE).

Tpaucxpumuus — nponece cunresa PHK no marpume JIHE (puc. 3).
Do nepawii sman Guocunmesa Geaxa. TIpouece TPAHCKPUIIME HOXOK HA

* Tnaswmss - nernasisie ek sonsueniie wonexys JIHK, urorza serpesa-
fomees B xeTKAX GaKcTepiit, TPHGOR i HEKOTOPLIX pacTemii.
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npoiece penamkanui. O TOe HAUMHAGTCA C TOTO, UTO B ONDEAGIEHHOM
yuacrxe JIHK pasphisaiorca BOAOPORHBIE CBAIM M HeGOBUIAR WUACTH MOIE-
KYJIBI (BCEXO HECKOIBKO JECATKOB HYKIEOTHAOB) BPEMEHHO CTAROBITCS OXHO-
uenoueunoii. K oauoit 13 orux cyoSousix opmounressix uemeit JHK npu-
coenunserca depment PHK-noausepasa, win mpanckpunmasa. Moxexyna
epmenta «HammsmBaeTcar Ha oxny mens JIHK 1 Haunmaer dyHKIMOHUPO-
Bats, a Kounenentapuas nens JIHK octaetes cno0ogHoi.

DepMenT KATATMGUPYeT IPHCOENMHERUE HOBEIX HYKIEOTIAOB K PACTY-
meii ems uPHK. HyKJ1eoTigsl IPHCOEAMHAIOTES 0 NPHHINIY KOMILIEMEH-
mapsocti. To ects ecan 5 JIHK HAXOMMTCH AS0THCTOS OCHOBAHIE YUMOIUH,
70 5 PHK Gyfer BCTPAMBATHCA KOMIIEMEHTADHEL eMy cYaHUH, 1 MERAY
HUMI GyHeT BOSHNKATE TPOHHAA BOAOPOAHAR CBA3b. OGPAYIOMARCS TAKMM
o6pasom uPHK GyAer NONHOCTbIO KONHPOBATH HEMPAHCKPUGUDYENYI KOM-
mementapuyio nens JIHK, TOAbKO BMECTO muiuna b Heil GyZer HRXOATH-
s ypayur.

Tlocrenenno yamunsascs, uens wPHEK Grarogaps depmenty skmouaer
B ceOn Beé Hommie u HOBmie Hykneomwxsr. Korxa MPHE xocruraer meobxo-
JMMOM [LTHHBI, BOZOPONHBIE CBAIH MY €0 M TPAHCKPHOMDYEMOHt membio
JIHK peyres. DT0 IPOMCXOAKT HOTOMY, 9TO XHMI4ECKOE CDOACTEO MOTEKYI
JIHK-JIHK sme, uwem JHK-PHE. Takus 00pasom, KoMIUleMeHTapHas

Msoituas enupas, JUHK

Horpancicpi-
Gupyesas nem.

v A
ety
S

PHE-
nomxepasa

P —
Py i
T ;
pyemas ¢ o. J“_
R i 2

N a—
Bt
poliids

Puc. 3. Tponece Tpancxpummu ~ cunres uPHE — npoucxomur
5 sape 1o marpune JIHK xpoxocon
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setpanckpuGnpyemas uens JIHK sorrecuser nPHK, soccramanmsas s01o-
DOZHELE CBAH BHYTDH ABYNENOUEUHOH MOTOKYIBL

Beccuopo, uT0 mpoIece TPAHCKPUNIIN OueRS coKHubi. O BKToOuAET
B Cebs MHOKECTBO (DEPMEHTOB, VIHAIOUX OCODHE MOCIEOBATEIBHOCTH
5 JIHK, KOTOpbe HAXOAATCA NEPE ONpEEIeHKENN TeHAMH H AKTHBUIHPYIOT
Tpasckpunumo. ¥ npoxapuor uPHK MOMKeT BKIIOUATS b cels cPasy HeCKOb-
KO ()YHKUMOHATBHO CBAJAHHEIX TeHOB’. Y OyKApHOT ofma Monexyia WPHK
BCEAA COOTBETCTBYET TOBKO ORHOMY TEHY, T. €. KOGMPYET HHQOpMAUHIO
TonKO omHOrO Geka.

TPAHCKPUIIIA Y HPOKAPHOT MOKET COBIAZATS BO BPEMEHI 1 B IPOCTpAH-
e ¢ Tpascaamedi, a y ayxapuor ser. To ects GuocHHTE3 Geaka PuGOCOMOl
Gaxrepuii moxer wxrH o Monexyze uPHK, custes K0T0poi eme K oxoHueH.
M 06a o1 mpotecca GYAYT IPOMCXOANTS B NNTOIIASNE KIETOK, TAK KAK 0AK-
TepHU He HMEIOT OrpAHNUEHKOrO MeMOpaHOi Axpa.

Hirorn Tpamexpuuy — 510 rotossie Momexys uPHE, B KoTopHIX sami-
cana undopmanus ¢ JIHK. OHu HIPAIOT POTb KONMN «T€HEDATHHOLO IIAHA —
npoexras Gyaymedi noctpoiix. Tputes OPHIMHAT «EHEPATBHOrO IIAHAs —
sozexyna JIHK - ocraetca  mazeuoM «ceiides — sape. A BOT ero eKo-
musis ~ WPHEK — f0CTABASETCH HA «CTPOUTELHYIO INIOMAAKY> K PUGOCOMAM.
Jlns uero kaerxe myxen Taxoi croxmit mpouecc? Eemt na ctpoitmiomanke
«KOINSt» NOBPEMILIACE, TO BCETAA MOFKHO CAETATS HOBYIO.

Tpancxpunyus, PHE-n0IUNCpasa, w1y mpackpunmasa, xampuya,
Koxnaexenmapnocms.

e e e

Crpysrypst Tipnanarn

THE
PHE

* Crpyxrypa » JTHE Gaxrepuil, cocronmeii no HECKOTHKIX BIaHMOCHASANHEX
reros, TpackpuGHpyeMsx BMecte Ha ofuy Motexyay uPHE, uasusaercs oneponoar.
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10. Yeranosire cooTBeTCTBME MEAULY CBOCTBAMN TEHCTIECKOrO KO WX Xa-
paKTepHCTIGOi. BANOIINTE COOTRETCTRYIONYIO TAGIMILY.

Croitcrao Xaparepuctuxa

&) yuusepeanniocts | 1) OAta anMHOKHCIOTS KOAPYETCS Gosiee en OAMIN
Tpunzerom

B) BMPOAACHNOCTS  [3) Ouie w 7o e TPHILICTH KOANPYIOT OAHI 1 To e an

HOKHCIIOTH Y BCEX JKHBHX OpraMMINOS
©) nenepexpusacuocrs.

3) Kanauiil 15 H0CIEAOBATEALNO PACHOTOREHILX
D) oaosnasmocry® | HVKe0TIIz0B B wemst IHK 5ceria MPURATEAHT TOTDKO
OAHOMY TPHILIETY 1 HEKOFAA cOCEmHeNY

E) rpunsernocts, 4) Tpu nyxacoria K KOAMPYIOT OAHY AMHHOKHCIOTY

5) Ot TpinieT (ONpeACACRHELE) MOMET KOARPOBATS TOTE-
KO Oy AMMHOKHCIOTY (OUpEZeIenIyIo0) I HKOTZA WHYIO

A B [ D+ E

11. Berassre Hef0CTAIONIIE JIEMENTE B CXEMY, OCHOBANEYIO 1A Yenmparbnoil
ozxe monexynspoi Guonozuu.
IHE - ? - ? - Gezox
? - xonon - antxonon - ?
12 Veramomure coOTBOTCTME MEAY WACTAMM M CTPYKTYPAMM, BXOASIINN

B COCTAR X710PONAACTA, COMOTTINIR X I COOTHECA € UX XAPAKTEpHCTIHKANI, OTRCT
BieciTe 8 Tabaumy.

e B O —
L. Hapywnas |A. Jlamemnis 1) Pacnonosenue (ep- 10) Lentp - mecto cae-
senGpaua werron resnonoh aset | roms peaueh oo,
1 Bayr
HERRaN B. Xaopopuan (2) Crpyxrypa, kogupyio- |11) Ilentp — mecto Tem-
aenGpara mas cocras coSeTsenunix |HOBLIX peakmuii hoTo-
TIL. Hapeas Gexkon xa0ponacTa cunTesa
A | omimeaan [2) Cotopmar xropobnn |12) Bapeep wepes Kot
iy B Pt pesymuzarss doto

s e
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B HApABIERUH THCTA GIATOAPA NOCTORHHOMY Henaperio. Ho raasroe ot
WHe TPAHCIUPAINN OT IPOBIKEHIS BOABL IO MEPTEBIM COCYARM ADEBECHHb
B ToM, uro Kzerku yersun xussie. Haxonscs B mpospaurofi koxume, o
HENOCPEAICTBEHHO CONPHKACAIOTCA ¢ KMBIMH KJIETKAMH MAKOTH JucTa. Benn
Ka B, Aae cAMEL MeIKWi COCYA KMIKH He SAKAHUMBACTCA YCTHMIEM.
TaK Ha DYTH OT COCYAOB KCUIEMBI 0 YCTHHI TPAHCIOPT BOJH OCYMECTBIAET-
5 TpeMST PASIHUHBIMI CHOCODAMI.

Anomaacratii, enmmracTasii w BakyoxspHbti Tpanenopt (puc. 13). Ano-
nagem — 510 €8060AHOE NPOCTPAHCTEO MY KIETOUHBIMI CTEHKAMI PACTE-
suii. Tlo CyTH, 9T0 MEKKIETOUHO NPOCTPAHCTEO, He SAONHEHHOE HeHK.1e-
MOUHLLY GeujecmeoN, WIN HeHKICMOUHOU HUDKOCTLI, KAK B KUBOTHEIX
TRaRAX.

TaKas CHCTEMA CONPHKACAIOIUXCA KJIETOYHBIX CTEHOK OOPA3YET 4TO-TO
BpOze HempeprIBKOI ceru B Texax pactesmmii. OHa 0COGERHO XODOIIO PAIBNTA
¥ MHOTOMETHHX APeBECHBIX (BOPM, Y KOTODHIX GHANNTEBHAR YUACTH KIETOK
iMeer TonCTHE KieToumbie 06010uKH. TAK KAK KIETOUHHIE CTEHKH He ILIOTHO
DHIKATEL APYT K APYTY, HPOCTAHCTBO MEHAY HUMH MOKET GHITS 3AIONHEHO

Kaerouan
Huronzaama cremca

Anomnacriii myrs, ~ 1o K1eTOL CremaN
e CoaCTLH TIYTS  TI0 HHTOMIATMO 1 LIAIMORECHAM

—) By oD TYTE ~ 0963 MIMUICMN, WITOLIAINY I TONO-
ILIACE (HTACT CABIIITATLNO HEBOTIIVIO PO b TPANCTOTE B0)

Pic. 13. Cxexarimieckoe H306paeiie TPy PACTTEILHEX KACTOK, HA KOTOPOM
CYMMHPORAHLL BCe BOIMOIKHEIC IYT MEPEABIIKCRIS BORLL OAHOBDEMENHO MOFYT He-
HOTLA0BATLCS CPATY HECKOALKO MyTet, TAKHE IYTH MOFYT (GYHKIUORHPORATE
i B acTe, 1 B Kope Kopis. BaxyospRas nepeGpOCKa HOHOB OAIATEILHO
BiTIouAET aKTHBNLLE TPARCIOPT. BaXMCIIIYIO POTL UIPACT ANOMTACTILIE TYTE,
BHMATb YO ~ BaKYOTAPHLEL.
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D. Crpoua 4) Huronasuarnueckas |13) Pacnoxonenst uem
acaenctsenocts, mozexyx - neperocs-
Ko8 sexTpONOR

E. Tpanss wan |5) Busumsanus suyrpen- | 14) Pesyrurarou tpasc-

Tunaxomnu  |meii ewGpamst, 06pasyio- | kpmImE KoTLLERO
rpan e cromousu JIHE soryr ssasrses
F. Pasusie 6) Iporexcaor peascuun | 15) Mecro dorodocdo-
sugs PHE  |umumcna Kanssuna pumposams
nracrian

G. Puboconss  |7) Marpuna s cnnresa | 16) Mecro gorodosap-

PHE crposst Gosccunuposamns

H. Txaxxan  |8) Uepea nee npoxogur | 17) Hemocpezernento

enGpana xucnopox  yraeknexsit | ocymeernasior mponece
ras, wrobu momacts 5(us) | Tpancasm Genxon
amstocgrepy() ary—

9) MexGpannsie ¢xocri- | 18) Oraenser ot muro-
o ey rpanass nagn

TaGauua oTBeTOB (CIEAYET MOMHHTS, UTO OAHA PHMCKAR WH(DA MOeT
COOTBETCTBOBATH HECKOABKIUM OYKBAM, HO He MOXKET He COOTHETCTBOBATH Hit
onmoii w3 mux. Kajoli GyKBe COOTBETCTBYET, KAK MMEMMYM, OfHA H, KA
MAKCHMYM, MHOKECTBO apaGeux uudp).

acts xnopomnacra | 1 i m

Crpysrypst

Xapaxrepucrixa

13. CocTanTe pHCYHOK, OTPAZNE HA HeM CAGIYIOUMC ITCMEHTH, I 0GOIMATLTE
X Tephmmas:

1) xopodunr;
2) rpassi;

3) crpoma;

4) navennss;

5) koxbuesas JTHK;

6) pubocoms: xaopomacra.
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BOJOI M HCMOB30BATECA ATA NPOABMAERHS 1O 3aKoHaM Audysmit. pu He-
ADEHIN BB UEPE3 YCTHUIA BOSHHKACT NOBEPXHOCTHOE HATSKEHHE BONKEIX
MOJEKY.I, & KUAKOCTS NPOJONKAET NOCTYHATS K JIHCTBAM.

Cusnaacmox y pactenmii HASHBAIOT COBOKYIHOCTS LHTOIIA3M KIETOK,
Ges KIETOUHEIX cTEHOK U 060IOUEK. DTO GYATO eAUHOE CONEPHKMMOE PATHEIX
KJIETOK, HX IHTOILIASMA PACCMATPUBAETCA KAK Mesoe. CUMRIGEMHbLE MPaK
cnopm — 5To mepeTEKAHHe BEUCTS M3 NUTONIAIMB OAKHX KJETOK B APY-
Iue uepes noph, NAGIMODECHH WIU QuMONAGIMAMULECKUE maxu. JlOOHe
DACTBOEHHEIE BENIECTBA MOTYT MEPETEKATS W3 WHTOIIAGMEL ONHOH KIeTKH
B ADYIYIo, TAK KAK KIETKM CBA3AHEI 9epe3 NPOHMLAEMBIE MeKKIETOUHHIE
KonTAKTH. VIHOTAA VUeHBIE OTMEUAIOT YODAZOUEHHBIH TOK LHTONIA3MBL,
oBecieuuBAOUI UeIeRANDABIERHOE MOCTYILIHHE BOIECTS U3 ORHUX Kie-
Tox Txameit u oprasos pactemit B Apyrie.

Bakyoaspubili MpaKcnopm — 9T MOCTYILIEHHE KIAKOCTH W3 BAKYOIM Of-
HOM KJIETKH B BAKYOTh, HAXOAUIYIOCH B ADYofi KieTke. Bl moMHUTE, uTO
BAKYOIS — 9TO IY3BIPb ¢ AMAKOCTBIO, HAXOAAMMACA B IUTONIAIME KIETKH,
M HHKAK He COSAMHEHHEL ¢ AHATOTHUHBIN Ny35IpeN APYroi Krerku. Jlis Toro
4TOBH MPOMOILIO MEpETeKAHME KUAKOCTH (BOAB WM ee PACTBOPOB) GAKYO:
AAPHbL MPAHCROPMOX, elf kKO GyAeT HPOIITH Uepes HECKOTBKO CTPYKTYP.
B epByIo 0uepeAs KA IPEOKOTETs 000M0UKY (MemMOpaRY) camoii Baxyos —
mononaaem. Batem T KUAKOCTH OKAMETCA B UMTONIASME CBOEH KIeTKH
(cunnaaem), moTom mpeoxoeeT 060IONKY TOM KIETKM HUEpEs IIAIMOAECH !
I 4epes IPOCTPAHETEO Me 1Y KIIETOUHEIMM cTeRKam (anoniacm). U Tons-
KO MOC/e NONAZAHNSA B WNTONIAIMY COCEAHEH KICTKH MOKET OKAJATECS B €€
Bakyom.

DdexTusnocts Tpancnoprabx myreit w myreit Tpamenmpamu. Kax nst
yie, HABEDHO®, AOTAJANHCH, CAMBIM HEO(DDEKTUBHBIM GYAET 6aKYOAADHbLIL
mpancnopm. JUis €ro oCymeCTBIEHMS KHAKOCTH IPUXORHTCH HPEONONEBATH
pasmuunie cTpyxTypst. ITo PASHEIM OUEHKAM (H3HOTOTOB pactemutii, BaKyo-
ApHEL TPAHCNIOPT COCTABIAET MPUMEPHO 5% OT OBIIEr0 KOTHYECTSA HenApse-
swoit maru. Tloueny se ey yaeaseres otaexsoe srumanie? leno s Tom, uto
BAKYO/IL UIDAET BAKHYIO POb B EPEPACTPETETIEHILI BOABL MY KIEMOUHbLH
COKOM (MAKOCTBIO BAKYON) U INTONTAIMOM. A UMEHHO POTb BAKYOIH BAXKHA
B HOLACPHAHUI 600HOZ0 NOMENYUALA | MYPZOPHOZO DAEICHUA B KIETKE.

Ha 70poM Mecre 10 o(deKTHBROCTH — cuMniacmubiii mpancnopm. Ou
Gonee addexTBer, uem BaKyorAPHHIL, HO MeHee DPHEKTHBEK, eM ANONLIACT-
Htii Tpascnopr.

Cuuraercs, uto amomnactabii TpauCIOpT Goiee sdbexTuBeH, Uen M-
nacTEB 1 BAKYONAPHBI TPAHCIOPT BMECTE BIATHIE, T. €. HA €10 A0.TI0 NPH-
xomures Goee 50% Tpancnopra Beelt enapsemoit Brari.
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14. Veranosute cooTRETCTBIE MY THIAM IIACTIE  1X XaPAKTOPHCTHIAM,.

Tun naacria

Xapaxtepucruia

1. Xaoponsacrst
1L Xpononsacrst
IIL Jeitxonnactst

1) Copeprarca B HaZIeMIHMX BereTATHBHAIX Opramax Gomh-
mnersa pacreunii

2) Conepiwar xapomnuomas

3) Haxamusaior xpaxvan

4) Conepmar xnopopunr

5) Caerossie u resuonsie pearmumn porocunzesa

6) Ocrosroit npotcce CHETE3A i ACCHMNIIAI NOTHCAXAPOR,

7) Komeuniaii oran st naacTias,

8) Hacro coneprares s ayGusx, cepauesune creGas, cemenax

9) acto conepaaton 5 speanx MIOFX, TeneCTIAX, OCEHHIX

TaGauua orseros

Tun naacrig

Xapaxtepucruxa

ux peayasTaton.

150

15. Veranosute 5epYyI0 NOCAEAOBATENLHOCTS COGLITII, NPOMCXOMAUPIX B cBe-
Tosoii (ase, pacupereans wx mo mpomeccan porodocopuauposamis, Goromesa

1. Xapasrepucriia
nponeccos caerosoit
asut

1) ssamuozeiicraue cnera i xropoduia;

2) pasnomenue BoAs: 1O AeiicTauen cueta;
3) upucoenumere pocarioii rpymms k& AL
4) oxerrponuTiricoan AccomNAILIIA 32 CHET CBETOROl omEp-
5) (opauposaie snepreTiecioro TpupocHaTHOT HyKICO-
riuza;

6) pasaoncene;

7) coemunene;

8) noreps aapskennoro aneprieit a1ekTpoHA;

9) cunres AT®

Dorogocoputuposaie @oronus
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CReayeT OTMETHTE, UTO TPEHCNMPaLMA OCYLIECTBARETCA HE TONLKO Uepes yCTun-
2. KOHEHHO, HauBObL1as HCTH BOAbI NOKHAZET OPTHW3M PACTEHHA UNEHHO Hepes
YCTonLa MucTa, Tak e PaGOTAKOT U yCToMUA MONOALIX 3eneHsX N0eros (crebnei)
TPaBAHACTEIX, OCOBEHHO OAHONETHUX PACTeHMi. Ele HEBONLWION NPOUEHT BOAL!
CNapAETCA NPAMO C NOBEPXHOCTI AMCTa, T. €. C KyTuKynsi. W TPeTbiuM CnocoBom
UCnapeHws, KDOME YCTBULL M KYTUKYL, SBASKOTCA ueweau K. KaK Bl noMHATE, 310
MUKDOCKONUHECKAE «TOHHEN» & KODE MHOTOIETHYX ADEBECHbIX PACTeHWT, NPOXO-
AfLe CKBO3S IOV MEPTBLIX KAETOK NPOBKOBO TKAHH. HeueBnuki — CTpyKTYpH,
Uepes KOTOpbIe ACPEBLA W KYCTAPHAK ALILIAT 3AMOM, KOTAA AMCTBA CEPOLIEH
TPRHCNMPAUNA 4epe3 HirX NPOWCKOANT W MO 1 NETOM. HO MOl MeHee 3ddex-
TMBHO, UEM IETOM. JIETOM HeUEBUKM PABOTAIOT B HECKOLKO Pa3 MeHee ddpexTua-
HO, uem yCTbnLa. HEOBXOAMMOCTA MCNGpATS MHOTO BOASI B MMHWI NIepoA Y Ae-
PeBbes Her. 310 BpeMS NOKOR W «PACTATENLHOTO aHABHO3a%, KOTA NPHOCTaHaB~
IMBRIOTCA NPOUECCS POCTS, PA3MHOXEHNA 1 GOTOCHTERR, A2 M ADYTUE X3HEHHIE
yHKLMM 3aMEANTIOTCR, HO BCe e XM3Hb HE NDEKPALLIAETCA NOAHOCTB0. U pa3 waeT
NIPOUECC AbiXaHIS, NPOUCKOAUT TPAHCTUPALLAS, XOTA 1 B HEGOILLIOM KOMUHECTBE.

AnOnAGemubL, CUNRAAEMNbL U 6GKYOASPHYEL MmpaKCnOpM.

[T —
B e e o
P S ———
-

1. Jlaiie onpeseneine TepMINAM Gnoniacm W cusnaacm.
2. Banonmure raGuuny. CpasmiTe anonIACTIA i CHMIIACTHAL TPARCHOPT.

Tipuanax Anomracrasi Cinvnaacrasit
Tpascriopr Tpascriopr

1. Kaxne crpywtypst yuactoyor
2. Dbpertmmmocts

3. Ocrobmsie npwamms: mpo-
e soms (omsecie
i Gronormuccrue)

4. Kaxofi nerue Gyaer Gaowu-
ponarscs merammmm Ximurie-
cxm sogzesicrnen

5. Vuacrie quTonAasND B 1pO-
ecce

Anamna
1. MaoGpasure » BiLze CXeMSl ARIKCHe BOAL PAINLIN IYTANIL.
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156

L. TocaeaonatensiocTs, cranmii
(113 svinoanenus sadanus
nepeonaua.eio neobxoduxo pas
9caumb ace nepewucaennsie co-
Goumus na dea cmoatua: gomo
pocgropusuposanue u pomoaus,
a yawe samen wicmpoums ux

s sepnoit nocacdosamensnocmu,
xaparxmepnoir s rasxdozo npo
uecca 6 omdeavnocmu)

1) K ALI® nprcocantacton ocpar, Gopspyer-
s aneproesxan Moexyna ATD,

2) Uerspe rpynms OH obwemmmsores 1 Gop-
MHDYIOT ABe MOACKYTM BOAN I OAHY MOTEKYIY
scucaopona.

3) Ormsimas v omexrpona omeprus nepenaeres na
wozery, orsewamonme 3a cuntes ATD.

4) Kucsopon siensiercs cnasana i3 X:10poria-
cra 5 muTonnasny, a satew us KIeTKH B ATNO-
cepy.

5) Tonasaune xpanTa cBeTa Ha MOACKYAY X710PO-
(punna (RcmosoraTexsuLIX MurMENTOR).

6) Mosexyza sogss amccomumpyeres moa geii-
cranen caera ua H' i OH .

7) Duexrpom, oriaBmmil omepruo, HOKaeT
wens wonexya-nepenocunkos 1 coemumsercs
c HAL®H'.

8) Daexrpon monan ma uems womexya-nepesoc-
9) OGpasyerca HAJIO-H, e nuesomas sapsza.
10) Tpynna OH repsier aextpos, KoTopit izt
a oceranonzenie MomeKy:Is X0podiLIA.

11) Baprausmumiica omeprueit onexTpOR moKHIY:T
oeicyny nurwenta.

12) Tpynna OH mepecraer Gurs orpumatersiio
aapsmennoit n cranosuTes mefiTpatsHOfi.

@orofocopunuposamne

@oromua

150

Pesymbrarss pastuumsx oTanon
cerosoii (assr.

1) ATD;
20,

3) HAJI®>
4) HAIL®-H s

5) Bocranonemi X10poduT
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2. Tipoananusupylite CTPYKTYPY IPORBICHIIS BOZH OT KOPHEROTO BOTOCKA
RO yCTBHIA, WEPe3 KaKIe CTYKTYPH MPOAYT NOTEKYAN DORH.

Cunrea

1. Topaceyexaiire, Kaioe HPAKTINECKOR JHAUCHIE MOAET HMOTS HOyUeHHE
nponecca TpanCHHpan B PadLX MyTeil BOANOTO TPANCHOPTA B PACTHTETLIOM
opramuawe.

2. Cuoneupyiire curyammo.

Txo mpoaoitAeT ¢ OCHORRO OTOCHNTEINPYIOMEH TIANLI0, CCTH YIACTCS -
CTaBuTL BORY HEPed KHTEMY K KACTICAN MEIORILLA, HO PH 9TOM 1) HPOKPATHTE
Tpancaupamiio wan, nanporns, 2) yewners Tpancumpamo? OTeTsTe HAKOM
«F» naMenemms, KoTOpBe, HA Bam BITIAA, GYAYR T MeCTO B CTONGHAX 2 1 3.
B cronbue 4 ykamure, Kaxme IyNKTM OMMCHBAIOT ompeAcemmsii THI TpaC-
nopra, Oosmause mx coonercraemio A — amomact, B - BakyoARpuALit 1 C —

[T — Tpancuupamo B
5 aerKax u TRAmLX ‘pexpariTs oy
Baxyonn nabyxumme, normse
Baxyor: me moAiepmuBaioT
TYPrOp, TaK KAK HOCTORHHO OT-
nator noay
TipocTpancTso Meaay wieTias
saxemMATIHO SAONENO B0
Tipoctpancrso  memay et
Kawu He yenesaer sanommsThCs
Bogoit
Boga sactamsacron »  mew-
xneroumon npocTpancrse
Bosa  Gucrpo camensercn
5 MexKTeTOuRON HpOCTpANCTEE
Turonnasma sasas
Tluronnaaua wenakan
Tonomnact wemuTBacT Aanie-
TONOITACT He HCHMTHEACT AAR-
Tiepe HOpLI HAPYIKHOI Mewopa-
Hu et mmTemcBEME Mew-
xenerousii o6men
Tepea nops mapymuol Mex-
Gpamst ofmen semects cubO
sanenzen
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Cramun orodoctopmmposanie Doromna

Orgevmuail peayabar KamAo-

Peayaurar BaamoAcherans,
noeTanuit coeTooil pass:

16. Pacevorpite cxemy. OTReTETE Ha BONPOCH.

G B xa0poduit )‘ e
\ '
| > wow [F| o[ ComgommeRe & epeoETaR
/\ HAID 1 anexrponon
Fio o

v
B TeaOyI0 sy

ol

5 amocpepy

1. Uro raxoe omoaus?

2. Ha KaKue KOMIOHHTH! PAJIATACTCA MOJEKYIA BOAM?

3. JLns uero MCHOIBAYeTCS /IEKTPOK, OTHATHIA Y BOXOPOZA IPU PATIOHKE-
s Boa?

4. Kyna nocrynaer HAJI®H nocite coeRuHERuA ¢ 91€KTPOHOM, HOCTYHE-
N w3 X0poguLIA?

5. Oricyza Gepetes MonexyIpHB KHEI0POT, noCTynaomui B aTMOChEpY?

6. Jl1s uero HeoGXOAMMO MOCTOSHHO MOCTABIATS AIEKTPOHB B XJ0DO-
Qunn?

7. Kaxoit auellurmii mpomece CBeTOBEIX peaxiuiii He NPOMLTIOCTPUPO-
san?

17. OnpezemnTe MOCTEIORATELHOCTS PAKILIE, TPOTERAIONULX B TexHOR0f dase
oToCHITESA, eCAM HANATON WHIIA CHUTATE (UKCAINIO MOTKYM YTACPOTA ATHO-
o

1) OBpasosanue syx monexys C,-coenuuenuii.

2) BLIXOJ M3 LHKA TOTOBON MONEKYIIBI LIOKOSHL.

3) OGpasosasue ABY(OCHATHOTO NATHYTIEPOHOTO COPAUHEHWS 3a CueT
ameproexoro pocdara ATD, mOCTYTHBIIEro U3 cBETOBOMH (adkL.
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Onenxa
Hamumire pechepar o Tpancrope i TpanCHpaRIN (TP ce HATIIH) B OP-
ramuaMaX cHOPORMX pacTeRIUiL.

§ 15. Boaurii notemuuax
Liens 3ywerus MO Mems: OGLACHWTS MOHATHE «BORHI NOTEHUMAN).
Umo makoe ocMoc, Qucbby3us, KOHUEHMPaUUS Sewiecme & pacmeopax?

m Umo HyxHo Moemopums G ycrewrozo usyenus memsi? MpeasiayLnii napa-
rpach.

TIpHUMHb H3yHeHNS BOAHBIX NOKa3aTeNel COCTORHAA PACTUTENHAIX OBbeK-
0B OBYCIOBAEHS HE TONLKO HayHHbIM MHTEDECOM, HO W NPAKTWUECKOT NONS30
V13 KypCa QU3MkW Bam M3BECTHO, HTO 10 3aKOHaM AMGPY3MM MOAEKYH XWAKOCTE
W 12308 8Ceraa byayT NACCUEHO NEPEMELATSCA 13 OBAACTH BOMbLLIEH KOHUEHTDa-
L & 0BAACTL MeHbLIel. BOAR ABIAETCH BIXHEMILIM BEIIECTBOM AT BCEX XHBLIX
OPIaHU3MOB, @ ee MEpEMElLEHUe B TeNaX PACTEHWI N0 32KOHaM Auddy3uM ABIRETC
ORHIM U3 GYHAGMEHTALHLIX GMIMONOTAHECKWX NOKa3ATEne. BLNOMHUTE, 4TO HA
6enku, vt wonexynst [IHK, Hi A@Xe PACTBOPSI CAXBPO3L, HE ABMAIOTCA 8 Opraw3-
Me PACTeHWii Ha Takie PACCTOAMMR (O KOPHA A0 IWCTa, UBETKa, NAOA0B W T. A), KaK
B0aa (e conessie pacTaops). Mpuuen, Kak NPABINO, ABHXEHUE BONEE KPYTIHLIX
‘OpraHuueckyix MOneKyN (4axe B BWAE PACTBOPOE) NPOMCKOANT NYTEM aKTUBHOTO
TPaHCOpTa, a He NyTem AuGdyIuM. B TO Xe BpeMs BOA3, COCTABAIOLIAR IHauM-
TensHbI NPOLIEHT OT MACCH! XMBLIX KETOK, NIOCTORHHO KyPCHPYET N0 OpraH3Mam
MHOTOKAETOHLIX acTeui. 10 NPUMEDHHIM OLeHKaM GU3HONOT08 pacTeHv, OKo-
70 99% BOAH, NOTAOIEHHOT KOPHEM, MCNAAETCA B XOAE TPAHCTUpaLI. M TONEKO
1% NOTAOUEHHOT PACTEHWANI BOALI BKIKONAETCA B COCTaB WX COBCTBEHHbIX KNETOK
HO D 3T0M HYXHO NOHAMATS, 4TO AXE €CTA MONEKYA2 BOASI NONaNa 8 LMTO-
11Aa3My WA KAETOUHBITE COK B3KYO/M, OHA HE OCTAHETCA Tam «HBEUHO». BEPOSTHO,
B TeueHE KAKOTO-TO BEMEH (A9 MONOALIX 3ENEHbIX KNETOK Me30pAn AMCTa
BHICTpEE, UeM AN WHSIX XHBLIX KAETOK) OHZ MOXET TOXE BIATH B MEXKIETOUHOE
NPOCTPAHCTBD (aNOMAGCT) M MCNAPTSCA & XOBe TPAHCMPaLA. CeaoBaTeNsHO,
MOJEKY bl BOASI 11 HEODTZHAUECKUE PACTBOPSI NOCTORHHO NEPEMEUIAOTCA & Op-
FaHU3ME PACTEHWI N0 GUIMMECKIM IAKOHAM: AUOBY3A, OCMOC], NOBEPXHOCTHOTO
HaTAEHAS, KOTe3MM. [ ONUCAHNA COCTOSHIA BOAbI 8 OpraHV3Me pacTeHmii nc-
NONL3yI0TCA ONPeAeneRHbE GUIMONOTUHECKYE NoKa3aTenM

Bodubil nomenyuaa ~ 370 CHIA, BHIIHBAIOWA 0CHOC B GHOIOTHIECKHX
CHCTEMAX, T. €. IPEOXONEHHE BONHBIMI MOMEKYIAMN (MM MOTEKYIAMH BOL-
HELX PACTBOPOB) ONPEXE/IEHHOTO IOy IPOHNNAENOTO GADEPA, HAIDHMED Kie-
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1) Haxomures » sxpe; 2) maxomures » muromnasse; 3) peayasrar TpamC-
Kpumm; 4) peayTbTAT PeRNKANN 5) BemecTs0 XpoMocoM; 6) HeO6XOMMA
puBoconay; 7) nepeRocHT HIOPMATIIO 13 SAPA B WHTOMIAIMY; 8) THEPOHOCHT Hit-
dopMamno 13 KACTIN B KAETKY; 9) HEpeROCHT MOPNAINID MERAY HOKOTCHIL-
2 KneTOK 1 OprammaMon; 10) peatuayer macAeACTHCRHYIO HR(OPNATIIO B XOAE
6uocinrean Genwon.

Anamua

1. Hoofpaaire B mie Cxenst MpoIece TPAMCKPHIII, YKASAD PASHAIN HBC-
‘raswss: nPHE, TpasckpuGupyesyio nens JIHE, nerpacipubupyenyio uens JHK,
cnoomuste uyxncoripis PHK, depsent TpanckpunTasy, Aapo (ero Membpamst
 sgepus COK), WETORAAINMY, PHOOCONS.

2. VeTaNOBHTe BEPRYIO MOCTAORATETLHOCTS STATIOR TPAHCKPHINI Y KAPHOT.
Brmire noMepa TPONCCCOR B BEPHOfi NOCTEAORATETEHOCTIL.

'D7an TPAHCKPHIIAI — HPOHCKOARIIE HPOTECCH:

T |Tposumenne Geprenra PHK-10mMEpa3S, 111 TPANCKPHITAZE, BAOTE|
pancxpuGupyenoii nemn JTHK m npucoepumense nyxieornios uPHE
Apyr K Apyry no npummny KoMmAeMenTapHocTH o HyKieotuAas JHE

2 [pncosannene nocacauero nysicornaa PHE x menowxe nPHE

3 [Towox monexyaok wPHE 1op » sapuonese

4 |Buxon wPHE wo xapuonaasws 5 nurommassy

5 |Pacureramic nebommoro Gparventa msoinon canparn JHK 1o
neiicrames  (epuenton Tpamcpummmn (cnsTHe  cepxcmmpamaan
nurricon)

6 |Tlocrspanckprumnonsas MoARpHRaIs MoTeryatat wPHE B AP KACTIH,
o ecospenames (yaanenme «omuamx yuactions - unTponon)

T |Touck Gepwenras JNHE-sanncmsisim PHE-TpanckpruTasasi wecta
nanana Tpancxpam rewa Genra, nyANOWErocs » GHOCHHTES

8 [dopuposame soropomusx canoei mencay memsn moneyan JUHK,
noMHOE BoCCTANORTERIE ABYCTNPATLHON MOTEKYTHL

0 [Borpausamie mepsoro mywacomiza PR, KowmieMenTapuoro nepsony|

nyxreornay JIHE.

10 | Paspyimeiie BOROPOANLIX CHAGGH MEAAY REHOTRAMH ABORHON CHEDALH
JTHE na neSoxsmon yuacrie moxexyast

11 |Obpasosauie 0A0PORNEX caiael MeAAY HOCHCARIN RyRIeoTiAos PHE
u IHK

12 |Bumecuenne omuonenouiofi  worexyim wPHK memswo  JIHK,
KoMIIeMenTapHOI TPaNCKPHOHPYeMNO Hemn
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Cunrea

1. Topacey:saaiire, HoueMy BOJIITN PAIMTHA TPONECA TPANCKPHNII
¥ npoxapuor u ayapor.

2. Onpegenure myxacomnAuyI0 NocneAORATeRbHOCTS 3 HPHK 1 Herpancipu-
Gupyenoii wemn JIHK, ecrn rpancxpubupyemas uems myxeorngon JIHK meer
CHCAYIOmYI HOETeROBATEABHOCTS PACHONOACHIS HYKTCOTHIOD

) TAA TITT] TTT AAT;

6) LI TTA ATT TLT:

5) TIT AAT ATA IITA.

Onemxa

1. Hammmre pegepar o aesmemsuocri M. A. Afirxowimia ~ ocHosatens
MozexyapROi Guo0rHI B Kaaxeraie, CHONATHANDORABIIETocs HA HOyHeNHI
nponecea Tpancxpumnt (wadopiocox).

2. Onemime BOIMOKHOCTS M BEOSTHOCTS BOSHHKHODEMIIS B IBOTOM e-
7K, B KoTOpMX He mpomexoxun G mponece Tpamckpmmm. Kaxie mriocs
w0 wmycs e Gut raxue cuoresni? Tloueny ux me CymecTsyer » peambuoii
aeficrourensuocru?

§ 4. DOrans: TpamcasI

Lient uayseHus amod memer: OTWCATS MPaHCAAUI0 — 6MOpoU 3Tan NpoUecca
6GMocuHTe3a Genka.

Kar QonxHsi nonacis K PUGOCOMAM aMUHOKUCTOL, HEOBXOOUMBIE 07 k-
‘mesa Genka? Bce nu audsi Monexyn PHK 00UHaK0BH 10 CTIPOSHUIO U GbinonHAe-
Mot hyHkUTM?

Umo HyxHo nloamopume Anst yerewo2o uayueHus meme? § 7,9, 10 12 - yue6-
Huk 4ns 10 knacca.

Oransi Guocunresa Gemxa. Buocuntes Genka sKmouaer b ces fsa oTa-
Ia. DTO TPAHEIALMS, KOTOPYIO MBI GYZeM HIYUATS B STOM ApATpade, H yiKe
MayueHHAR HAMM TPAHCKHIIMA — npoiece cunress uPHE no marpune JTHK
(pue. 4). Kax u MHOTME mpOLeCCH, CBA3AHHMIE ¢ HACTECTBEHHOCTHIO, GHO-
cinres Geaxa — maTpuumbiil npomece. B KAKOM GUOIOTHUECKOM MATDUUHONM
npolecce MATpHIE]i ABIAETCA ONPEAEIEHHOE BEIIECTRO:

~ mpH pemnMKAuEM MATPUNeH ABIIOTCA HCXONHBIE +CTADHIE, MM

«marepuscxies, Moxexys JIHK;

~ mpu TpAHCKpHIIHN MATPUIEH ABAAETCH KAKOM-THGO YIACTOK MOTeKY-

st JIHK, 10 xoropony wxer custes uPHE;

~ mpu TpameaAWML — mpomecce cuTe3A Gexka Ha puGocome — MaTpuell

swamores Morexyas wPHE (wPHE).
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P
S olan crupan, AE | SHeraan

~ PHK-nomuepaza
Stnepuas obonostxa
- Staepuas nopa (GPHE * Geson) ARFukonon

NPHE UK warpra
Urra gy AP (ccre
= © pubocouast

Ve ™ b i
e nomcony)
— Hommenmuznas e

a~ Tpancxpuniua otneaseres ot pubocons
6 - Tpancamuus

P, 4. Baaumocsion MPONeECCOB TPARCKPHIIIH 1 TPAHCISINI,
nposcxomsuyx B spe () i nuTOnIASME (0) SyKapuOT

Taxin 06pasoM, GIIATOZAPA MATPHUHOMY NPHEIMIY YAETCA NOUTH HOI-
HOCTBI0' HAGEraTh BOIMOMKHHIX ¢OUINGOK», CIYUAIHO BOIHUKAIMUX HIMEHE-
HUli HACTEACTBEHKOTO MATEpHATA.

Tpameasuus — npouece GuocunTesa Gexka Ha pudocome (puc. 5). Hauu-
Haeres ¢ Toro, uro na uPHK, KOTOpAs IONATA B MUTONIAIMY WIH K WIEPOX0-
satoii DIIC, «HanusBIBaCTCS s PHOOCOMA.

Bonbumas i Maxas cyGvegMEULL puGOCOM 0OpasyioTes B AApe. OHU Co-
croaT u3 ocoforo suga PHK, KOTODYIO HASHBAIOT PuGOCONG.IbHOL 1 0503HA-
uwaior kax pPHK. B coctase PuBOCOM, KAK H B XDOMOCOMAX, KpOMe HYKIeH-
HOBOI KHEIIOTH, CONPAATES TAKIKE GENKH.

CyGBexmMumIB PUOOCOME NOKUAAIOT #1po nOPoaHs. Ho o merxo coeau-
sores na ungopmanuonrok PHE. «[Luans, Kax Aerars Genok, — 910 i ects
WPHEK. Ects T0T, ¢KT0 GYA€T AeaTs 0eI0K» (COBNMHATS AMUHOKHEIOTS) — 5T0
pudocoma wnn PPHK. Ocraeres TOABKO ¢HOZATHs PHOOCOME <CTPOMTENBHBIE
G0KM» — AMUHOKHEIOTEL

HyJHO NOMHHT, UTO B OTAUYME OT OOHITHBIX ¢KMpIIUeiis AMHHOKMCIO-
Tt e ogumaxossie. Ux cymecrsyer 20 sugos. Teneriueckas unGOpMAIMs —
970 He UTO WHOE, KAK NPABHIBKEL NOPAKOK AMUHOKMCIOT B Geke. Jlna nepe-
HOCA W BCTDAMBAHHA AMMHOKHCIOT CYIIECTBYIOT CHEIMATBHBIE MOTEKYIB —
mpanenopmueie PHE ~ tPHE. Tlo popue TPHK HanoMusaior mer kiesepa.

* OuwmGiw pemmmkammn ~ oTo Nyramu, Touee, onua ux rpymua. Uame scero
MYTAIIT BPOANL i AfKE CMEPTETLHO ONACHE! A1 opramuzsa. Kpaiiiie peaxo (e uame
1 seyranuu na 1000) ot MOTYT HPHEORHTS K HOSBIENIIO NOTOANTETLILX HINeHeHI
(e, § 25).
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Boabmas cyGsomua pubocoust

Pacryman__!
[rE——— - Asnamorueaora

Mozekya 1PHE.

‘owmpamaeres -
© werontay’ Mosexyza tPHE.

5sconen

Opouenosesas
MPHK

Puc. 5. Cxena crpoesins it paboTst puocoMt.
Bee suau PHE 1 puocosa, coctosman 13 pPHE, cunresnpyior Gerox

Crenuanbusili (PEPMEHT KATATHIUDYET IPHCOSAMHHME AMHHOKMCIOT
% tPHK. K onpexenensoit Monexyse TPHE IpuCOEINHAETCA TOIBKO TPOTO
onpenenennan amusoxuciora. V tPHK ects sammelimas ctpykTypa, omo-
smaoman ecsoes mecro 5 uPHK. Oa HassiBaeTcss anmukodon W mpefcTas-
seT coBOM TPH HYK/IEOTHA, KOTOPHE DACIIOIOKEHE! HA «BePXYUIKEs TUCTKA
Kenepa. Oui KoMIIeMenTapHsl K0dony — Tpem uykreorngan WPHK. Koxon
M AHTHKOAOH COEMMHAIOTCS BOZOPOAHBIMH CBAIAMH 110 MPUHIMITY KOMILIEMEH-
TaprocTh. Tax, ectn B Koxoe Oyayr ocxosamus T'VIL, To aHTHKOZOH GyAeT
conepsars TIAT (¢ ABOHHOI BOXOPORHOH CBATHI0 MEMAY CPENHIMM HYKIEO-
Tupanu u TpoliubMu cBRaAMIE Y 00ouX Kpaitmux). Tlomas k uH(OpPMALIHOH-
ol Moexye 1 oxasapmucy suyTpH puGocomsi, TPHK o6pasyer sosopousie
CBAIN B CHCTEMe ¢KOZOH — AHTHKOROH». TIpIHueM (QYHKULOKATbHYIL UeHmp
PpuGocoxs yxepuaet 5 cee TonbKo mects Hyxreotngos uPHK, urods pa-
0w oxasamich ase TPHE 1 fBe AMMHOKHEIOTE COOTBETCTBOHNO.

Temeps pHOOCOMA COEAMHAET AMMHOKHCIOTH, KATATHUDYS DEAKUMIO
nomuMepusanu. CoefuHeRMe TPOUCXOANT MEAKAY KAPGOKCHABHOH rpymIOi
OAHOI AMIHOKUCIOTH! I AMUHOIPYRIIOI ADYTOfi, C BHIIAXEHUEM MOIEKYLH
Bozst. Meskly KAMIBIMH JABYMS AMHHOKHC/IOTAMM 0GDAIYETCA OZHA TeITHA-
Has caasb. Tlocte 5T0r0 PHOOCOMA «IEIACT WALs, T. . HEPEMENIACTCH ellle Ha
Tpu mykzeotuaa no uPHK. Ocsooausmascs TPHE orcoenunseres or uPHE
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1 caenyer sa HoBOM amuHOKHEIOTON. A K Ouepensomy Kopouy WPHK npuco-
enunsierca anrnkogon TPHE, npusecuinii c1eAylomyi0 aMUHOKHCIOTY Ala
BCTpaMBAHMS B Gen0K.

Tax mOBTOpAETCS KO TeX NOP, mOKA PHGOCOMA He AoizeT A0 Konua PHK
¥ YKADHOT WM 10 OKOHWAHMS rema y npoxapuor (ectu ux uPHK copepxur
HeckonbKo rexos). K nocienseil AMHHOKNCIOTe IPHCORAMHACTCS MOTEKYIA
BOZEL, M PHOOCOMA ¢OTIYCKAET» CHETESUPOBAHHEL MeITH.

HeaKo, B KIETKAX KAKOTO THIA NPOMCXOANT mpOmEce GHOCHHTSR
Genxa — mpancasgus. DTO cHHTES MONMIENTIAHON UMM HA PHOOCOME, T. €.
COMUHENUe PASINUHBIX AMHOKHCIOT B TOM HOpAAKE, KOTOpEl samucam
 JIHK u cxonuposan s suse uPHK.

Tpancaayus, K00oH, anMuK0IOK, GYHKYUOHAIbKIL YeKmp Pusoco
xot, mPHE, pPHE.
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6) amumoxucrora Ne 1 1 asunoxucnora Ne 2 7) xofon; 8) anrukogo; 9) pacty-
i nenig; 10) Morexy s BOALL.
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4) Mpucoegusenue CO, K NATHYIIEPOAROMY AHDOCHATHOMY CAXADY.
5) MocienosatensHse (ePMERTATHEHEIE DEAKIMH BIAMMONPEBDAIIEHILT
YreBof0B MK A ¢ HCnOAB30BARMeM oepruu AT® u Bosopoxa ot HAJIH
- = -

18. Toxamure BaamMOCHATY Beex STATION (OTOCHITEIA MEAIY COGON 1 ¢ OKDY-
masomeit cpeaoii, orpasms BammonocTynacune pemects. Berapsre B cxemy (uan
OTPATHTE B TABAIE OTHCTOB) BMECTO HOMEPOD HASBAINS COOTBETCTBYIOX KOMIO-
mewon (semecrs n omeprin).

Cueronas dasa dorocuresa
Oxpysmaomas cpesa  DotodocbopiLiponae oromsa  OKPYWRalomas cpeta

Texmonan Bhoa
Gorocesa

10

Tlepeuers yuacramxos npoecca otocumresa: 0,, CO,, H,0, CH,0,,

HAJI®H ¢ nocom u 6ea, HAJI®, & (anexrpon), AT®, All®, kBaut csera.

Tagaunua orseros

Naoxene 1 _[2 |3 [ [5 [6 [T [8 [9 [0 [iL
Veacraur

19. Cpanmure dassr OTOCHHTESA, OTMETHE IHAKOM ¢+ COOTRETCTRYIOLI NP~

Tipusmas Cuerosan, Tesuonan

T 2 3
1) Heobxomem xropodinn
%) Heobxoans CO,
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Tounoit MemGpanst. [0 BAMANMENM BOGHOTO NOTEHIIATA MOTEKY.IH CTPEMAT-
¢ IPOHMKHYTS Yepes TPAMUILY, PAIACIAIONIYIO PACTBOPEI PA3HOI KOHIEHTDA-
.

BoHEiii nOTERUHAN 0G0IHANACTCS CHMBOIOM  WIH . DTO OTHOCHTETHO
HoBBii Guoxormueckuii TepMun, Bhexenubii b Konue XX 5. B cospementoit
1uTepatype (uSHOTOTH pacTemili NOTBIYIOTCA TEPMUHOM «BOAHBI NOTERILH-
A5, KODAA XOTAT ONMCATH TEHJEHUNIO MOTEKYI BOAH K HEPEMENEHMIO U3
omEoro Mecta B apyroe.

Uen Gombime KOHUCHTPALUA BOTH B CHCTEME, TeM OBICTpee U Jerde ee
MOJeKY.IHI GYAYT ABMIATBCA B HAUPABCHMM, Tie WX MeHbue. COOTBETCTBEH-
HO, CAMBIM 6bICOKUN GODHbIM NOMEKYUA.I0N 0BAaRAeT wucTas BoxA. TIpUHATO
CumTaTh, 4TO BOAHHL NOTEHUMAN YHCTOM BONS! NPH HOPMATHHELX YCIOBHAX
(t=25'C 1 HOPMATBEOM ATMOCDEPHOM JABIEHII) MAKCUMGIbHUI U pases 0.
Bce cucremsi, B KOTOPHX Boaa coctasiser me 100%, a MeHbure, MmeioT
Mewbwuli 600Hbli nOMEHYU, KOTOPEE OGOIHAUACTCS OTPHUATETBHBIMI
smauesmym — Mexbme 0 (rabx. 3).

XapaKTepHeTHIA COCTONMIUS BOXBI B KUBOH CHCTEME

Tatauya 3
Tlorenmuan & wno- | Quornannposanta] 0,27 i pac- | 20 -mill pactaop
nacxansx, xlla HO Thop caxapoast caxapoast
Boamuit noTenmiat 0 Heeromio Buaunrensio
e 0 e 0

Ualue BCETO BORHEI NOTEHUMAN MIMEPSIOT & TeX Xe EIMHNLAX, TO U MloBoe
@BNEHIe — B NACKANSX, HAIOTORaX, GAPaX, aTMOCKHEPaX 1 T. A

1060 BoRHeIA PACTEOP CONed, CaXaPOB WM WHLIX BEwECTS ByneT onanars
MEHbLLMM BOJHLIM NOTEHLIMANOM, YeM AUCTUNNNDOBaHHaS B0na. COOTBETCTBEHHO,
801 BCENA BYET NEPEXONMTS U3 CHCTEN G Gonee BHICOKAM BODHKIM NOTEHLAE-
now 8 oBnacrs ¢ Gonee HukM. pole r0BOPS, OTTYAA, e BOAa ECTh, OHa GyaeT
NepeTeKaTL UM UCNApSTLCR (ABWKEHUE MOMEKYN (a3006pasHsIX BEweCTs) Tyaa,
A€ 8001 HET W €€ MaN0. VIMEHHO TaK MoNBa NOCTORKHO WCNapSeT BOAY B aTho-
ccbepy. MonuTas Novsa nenaer 310 Goiee WHTEHCUEHO, YEM CYXas, HO 03pO HCna-
pReT Boay Gonee aKTUBHO, Uem AaXe NonHTas Novsa.

Tepmutn «BogHEL HOTEHIMATS YAOOHBII, HO He AMHCTBEHKEL, HCHOTB3Ye-
Mebtil A1 XAPAKTEPUCTHKI COCTOSIHMA BOAB! B A MBOM cHCTeME.

O pACTHTE/BHBIX KIETKAX, HANHTABIIMXCA BOAOH, FOBOPAT, UTO OHM Ha-
XomsTes B coctoHMM Typropa. CYMECTBYeT TAK3 e HOHATHE OCMOTHYECKOFO
M CHIPOCTATHUECKOTO HOTeHIMANOB. TYpIop — HANDSKEHHOE COCTORHIE Kiie-
TOUHOI 0GONOUKI, COIAABACMOE B PACTHTEIBHEIX KIETKAX IHAPOCTATHIECKHM
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1 2 3

3) Heobxonmma soRa
4) Heobxoama AT®
5) Heobxomusa AZI®
6) Heobxopim cuer

7) Obpasyercs raoxosa

8) Obpasyerca H
9) Obpasyerca ATD

10) Tpoucxoaut Anex # Howw0

T1) Tporcxoant Tomwko Anent

12) Bugenseren O, 5 arwocpepy

13) Braowacren Goromna

T4) Heobxoamis: pepmentst wna
Kamnmua

15) OcymecTammercs noTox 91eKTPo-
HOB 1O e MOTeKYII-TepeOCHIOB

16) Tpoucxoaut Kapborcuponamie

17) TporcxoanT hocopuuposaie,

20. Ornersre na nompocst.

1. OTKYAA XTOPODHAI MOCTOAHO MOTYHAT AONONHNTEIBHHIE HIEKTPO-

Ha?

2. Uro mpoucxouT ¢ Moxexyof X10pouLIA NoCTe ero BaAMMOEliCTBI
co creton?

3. JList 4ero My’ KHA Uelh NEPEHOCUHKOB JIeKTPOHOB?

4. Touemy cseronyio dasy uacto HassBaIOT GoOTOGOCHOPIIHPOBAHMEM?

5. Uro MPOUCXOAUT C HIEKTPOHOM X10PODIILIA HOCIE TOFO, KAK OH «0fec-
cuens, 7. e. o sHepruio?
6. Kaxue 5a COBAUHEHIA 0OAIATENLHO AONKHEI HOCTYINTS U3 CBETOBOM
asst B TenHOBYI0?

21. Pacupeseaute TepMIiE B COOTBETCTEMN ¢ HX NPHIACTHOCTSIO K hasad po-

Caerosan asa
Temmosan pasa
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nTonaaz

& — aapaenne smEoeTn

Pic. 14. BaBucimoCTS COCTOSNIA PACTHTEILHAIX KICTOK 0T PASHUIE B GHAUCHHAX
BOAHOTO HOTEHINATA KIETOTHOTO COKA, MUTONIASMEL I OKPYHAIOME Cpest:
@ - xeTia B cocTomm TYpropa;
6~ KIeTKA VRAAAIOINETO PACTEHNS, HCMMTHBAIONIErO HEAOCTATON RAGTI.

nasrennem muronaasust (puc. 14). Kiersu, ammensbie Typropa, Xaparep-
HEL /UL YBAZAIONUX, 00€IBOKERHBIX PACTHTEBHBX TKAKEH 1t OPTAHNIMOB.

Bodwuill, ocxomuueckull, eudpocmamuteckui. nomenyual, ocxoc,
Qudpysun, mypzop.

—
BT e,
e e
e
R
L el e ol iy e
GyayT 061a7aTE MEHLIIMM BOANIM NOTEHIMATOM, YeM KieTkn nucta? Bosmoxmmo
.
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Tepwunbi: AT® obpasyercs; AT® mcnomsayercs; AJI® oGpasyercs;
AIl® wenomsayeres; H' obpasyeres; H' ucnonssyeres; HAJID-H obpasyeres;
HAJI®H uenomsayercs; C,H,,0,; cser mau conume; O,; H,0; onexrpon wi

& uuka Kaxssuna.

22. VerauosiTe CoOTBETCTBME MeLY TPMMHON 1 €10 XapaxTepucTioit. Hyeii-
Te B BIAY, 4TO NACTH TEPMIUNOB 0GOIHANAIOT OAMHAKOBHIE GHOOTHNECKHE OGLOKTH
M CHEAYET COCPEAOTOUNTECS 1A GYKBATLHOM HX HONMMAMII, T. €. ICKCHUCCKOM SHa-
stemmu. Orserst mumTe 8 TaGMUILy oTHETOS. TlOMINTE, 4TO OTHOMY TpMIMIY MOTYT
COOTROTCTRORATL HECKOLKO XAPAKTEPHCTIE.

Tepuen

Xapaxtepucruxa

‘A) astorpodes;

B) xemorpodus;

©) xemocunernic;
J0) murorpod;

E) asorobasrepii;
F) seranoBaxrepi;

@) mexesobaxTep

1) Bawtepini, 8 KavuecTae N0BOUHOTO NPOAYKTA paTONE-
KR mepeKICi BOAOPOXA OBPAIYIOT GOIOTHAE PYALL.

2) Baktepis, MCHOTb3YIOIUE MUHEPATM, MIBICKACNLIE
i 113 aeMHOf KopL.

3) Baxrepui, 0Gpasyiouue cuMOHOS ¢ KON pacTemiit

4) Bee opramusisi, e Hy’AaIOUIECs B rOTOBOM opramie
1 CHI0COBHAE CAMOCTOATALHO €@ CHETEINPORATE KA HEOD-
rammueciiry coexumeHii.

5) Tpynna Gaxrepuit, «mnTalOmancs XiMITeCKof oep-

6) Kayoemskosse Gairepui, ofecresmsanoniie obwie
6CAKOR M HYKICHHOBLIX KHCIOT BO BCOX AHBLIX OPFaHIa-
Max tepes yeBoeHIe HYAHOTO dneNenTa.

7) Baxrepui, cnocobme pasiarats cyrbpumse Mie-
pas.

8) Ix mTaMML CHQHATRRO BLPAILMBAIOT, 4TODH ORI
yuacTsonamn B npoecce oSoramern pyxu Kax n Kasax-
crane, max u » Tepmanun, Gpanumt 3 1. A

9) Baxtepinit — abdexTHRNLE TPORIROANTEH AT oA
e Guorasa w3 oTx0R08 (rmIOMeit oprammck).

10) Tpynina Gaxepitii, HIRICKAIOMaR SHEPTIIO HCKAIOTI
TeBHO 3a CueT XiMmecKuX pearuuii CHATea HeOpram-
steckux semects.

11) C 1x HOMOIbIO 0GOTAIIAIOT PYAL: MAPTaNIIA It He TOh-
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2. CpaniTe BoAMMI MOTENNHAZ PASTUNHAIX CHCTEN, OTMETHE IX YCIOREC,
runOTeTIICCKIE GHAUENIS MO CIEXYIOmeH mKaTe:

T ¢ 38 & 5 &
1) 0 - maxcmwansioe;
2) Game K MaxcHMaTbRONY;
3) nuame cpeanero;
4) cpeanee;
5) Gmnaxo 1 MmMATLROMY;
6) canoe ammwansHOe.
) Exxoers (orkpras) ¢ (uomoToreckm pacTaopos.
6) Tecox, ynaamnenmui 2 g nasaz.
5) Extzcocrs (oTepamas) ¢ AMCTHAIMPOBANHOf BOZO.
1) Tomnas nowsa.
) Entxcocrs (omkpiras) ¢ AomaeR0fi 5ox0ii.
©) Taxer comn ¢ secon, coorercrayionyns HETTO na ynarone.
%) ATocdepmsii nogayx Geaobnawmoro aeTnero Aus mycTsmI.
3) Tepmeriuccrcn axpurTas esrocTs (samasmmas awmyma) ¢ AMCTHLTHPO-
Bammoit BoRoi.
Amana
1. Tpoananmonpyiire Baamwocnsan momsTHi «BoAMM MoTeHIMATS M eTYD-
ropmoe zannemmes. JlOKaMHTe WX BIANMOIABHCHMOCTD.
2. Jlokamnre na MpUMEPAX, STO MPOABIKEmIC BOAN B TKANSX M KIETKAX
pacremiti aaBucHT OT mOKA3ATERCI BOFHOFO NOTERINAA.
Cunres
1. Pacenorpure mpeaonenmme peymen.

2. Hopaceysaaiite, Ha KAKOM H3 PHCYHKOR KIGTKH HAXOXATCH B COCTOSILI
MAKCHMBALHOTO TYPrOpa.

3. Tlpeanonozure, Kax GYAYT BIMAET: NOKAIATOTH, XAPAKTEDHME ATR
Bex Tpex pucyHKoR. BANOTNHTE TAGTMIY, HCTOALIYS TOTEKO OBOIMAUCKIS 41~
HUMATLEAIES, «MAKCHMATRRE» 1 ¢CPERNIis.
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TaGauua orseros

A|B|C|D E F G

23. Beranste 5 KBAIPATHIN K WMBPAM COOTEETCTEYIOIE GYKBLL.

Cxema xpyronopora azora

4 nouna.

A - senenste pactemia;
B - TpasosAuble KuBOTHBE;

B - asor arsocdepss;

T - xumpusie Kusorase;

JI - asorguicupyiome GakTepHi;

E - fenuTpodHIMpYIOIIE N0UBeHKEe GAKTepH;
K — aMMHAUHBIe COBTUHENIA B HOUBE.

24, 3amoamure TaGauiyy. CpasHUTE CHOCOGH NOAYEHIST IHEpriLN.

Heobxoai-

Tponece | “am | oo | s | | Pom
onepruu | opramusuy 5 mpupoze
rereporpod Ty | coomerernyer

@orocunres

Xemocunea
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Waobpameniia ietor na puoynKe
Bomuii notenuan I 2 3

Ouenxa
1. OBeypiTe, MOCHO A1 CPABHHTS POITh BOANOTO HOTEHIMALA AJLi OPAHHINOD
AMHOFOIKCTOMHELX PACTOHILI! It ARUROTHEIX, AT OTACTHHAX KIGTOK.
2. Menomusys ponommuTe e HOTOuMMI wnbopMAm, Cxexaiire coobme-
HHE O THPOCTATIECKOM I OCMOTHYECKOM HOTEHIMANAX.

Ieas: mccaefoBATE BOAHKI NOTEHIMAT KIETOK B PACTBOPAX C PASTHTHON
(uamonOrIecKuii PACTBOP M KONIEHTPHPOBAHNLII PACTBOP MOBAPEHHON COTM MMM

caxaposst.
Xod padomu

1. B pasmste npobupii noMecTuTs AncTiIHposaniyio Boxy (No 1), pusnororu-
weciuii pactnop (No 2) 1 KOHUeRTpUpOBANNLE PACTEOP NOBApenKOf CONI K Caxa-
poast (\: 3).

2. Ha npeauersioe creicio moecriTs npenapat usoii xoxums nyka. Tpwrrs
AUCTILITIPOBANIOI BOTM, SAKPHTL TOKPOBHIM CTEKIOM. PaccMoTpeTs mpemapat,
cnenars pucynox 1.

3. IIpozoa7kas HABAIOACHIA 1 He CHIMAS NOKPORHOTO CTEKIA, YTOTKOM cander-
K QUALTPOBATLHOf GyMarH HOCTApaiiTect YAATHTS AHCTHITHPOBAHYIO BORY
 nunerxoii seecT KomueTpuposamuii pactsop (caxaposy mwi NaCl). Paccwo-
Tpers npenapar, crenats pucyroi 2.

4. Vaanurs KomuenTpuposambii pacTEOp, HOMEHSB ero ma (puHOTOTHCCKIit
pacTsop. PaccNoTpeTs penapar, cAeIaTs pcyHok 3.

5. CenaTs BLIROAL 06 UAMCHEHISX B KIETKAX, YOCTMBIINCH B GABUCHMOCTI 5B-
MeHINS NTAIMOTNIA H ACTIAIMOTIA OT ROAHOFO HOTEHIUATA, BLABNTE 3aBHCHMOCTE
9THX TIPOIECCOB O OCMOTHECKOFO AABTEHIE i KONIEHTPAINH BElecTs 5 OKpYRaio-
it cpege.

Baxmouenue no pazzeny «Tpanenopr semects»

Jlofas KieTka OOAJATEIBHO WMEET B CBOM COCTABE LUMONIAIMY
1 060a0uky. OGOIOUKA KIETKH COCTONT U3 HADYKHOI MeMODAHE Y BCEX 0p-
ramuamos. Ho y KITOK HBOTHBIX ecTs TOIbKO MemOpama, a y pactemmit,
PUGOB 1 MHOTMX GAKTEpII CHADYKH MeMODAHEL €CTH M KIETOUHAS CTOHKA.
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25. Cpasmute pasubie THIN MMGPAHHNOTO TPAHCIOPTA, YKASAD SHAKAMI ¢+»
W ¢=» XADAKTEPHCTHIY OTHX ABACHM.

Tuqapysus, | MenGpannsie

Tpusmax @aromntos | Mumomrroy | b ®YHee | Hevopais

Taconsubiii Tpascropr —
ouepris ATD
ne satpausaeres

Axcrusmssii rpancnopr —
onepris AT® aazpaun.

Tiposcxomut o rpamuen-
7y xonuentpamn

Tiponcxomut npoTas rpa-
Auenta sonuentpamn

Tpancuoprupyiores
orpenuuse nomst

Tpancuoprupyores
om0 sumsocT

Tpancuoprupyores
zonsxo TaepALIe
semectsa

Canea menGpana s

Caxa sesbpana

Henonsymores

Tax: Tpancuoprupyerca
Aucrumnposanas sosa

<Paboraiors ToxeKo
Kpymisie Geicossie Mo-
ey

26. BaxomuTe NpEATOKEHIE, BCTABMS HETOCTAIONIE TEPMIUILL.

1) CBOGOAHOE MPOCTDAHCTBO MENIY KIETOUHBIMI CTEHKAMM pacTesmmil,
He GANOTHEHHOE MEWKACTIOUHBI GEULECTIE0N, W MEHKACTIOUHOL HUDKO:
embio, nassaeTes
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Bee MeMODAHB! KJICTOK HMEIOT HAKOCTHO-MOJAHIHYIO CTPYKTYDY I COCTOAT
13 OIHOTO ABYMONEKYIAPHOTO €105 (POCHOMIIAOB 1 GEIKOBBIX MOTKY.T (10~
IYKEHHBX W HOIYMOrpyKeHHEIX). MenMOpaKa TaKsKe BIIOUACT B ce0A yrue-
BB (RIMKONPOTENAL) 1 HOTPYSKeHHEIE BeTKH.

Uepes MeMOPAHY OCYUIECTBASETCA TPAHCHOPT BEIeCTB: AKTHBHEL
¢ sarpatawu sepruu (darowuros, musomutos, Na'/K'-macocs) u maccus-
Hutii Gea saTpat anepruu (ocMoc u audyans). Cuemuduuecke CTPYKTYps —
Na'/K'-acocs: — obecleuusaior nocTosuHsi 3apaz MeMOPAH, XapaKTepubiil
1 KMBBIX K1eTOK. Bea MeMODAHA KIETKM He 3APAIKeHA CHADYKH HOTOKH-
TEIHO, A CO CTOPOHB! LUTONTAIMBI OTPHIATENBHO, SHANNT, KICTKA NPEKDA-
Tia KusHeKesTeNbHOCTS (10rGAR). Xots Mexamuam pacorst Na'/K -macoca
M3YUeH He 0 KOHIA, AOCTOBEPHO M3BECTHO CEAVIOMee:

1. Moms Na' seixaunsaiorcss mapyxy, a wonst K’ pkauusaores sHyTpS
npotis rpaguenta xommenTpammi. HIpHUEM MO OfUM AAHHEIM HA 2 HOHA
KA NPUXOAUTCA 3 HOHA HATPHA, & IO APYTHM — COOTHOLIEHIE COCTABIAET
1:2. B 11060M CI1yuae HATDHSA BEIKAUMBACTCH GONBLIE, I, COOTBETCTEEHHO, 3a-
DAA cHaApY i Golee mOTOKMTENBHBIL.

2. Na'/K'-macoc mpeacrasiser coboii cmemupuueckmit Genxossil kon-
e, cocrosuuii 43 TPEX KOMIOHEHTOB 1 00nazanouil ATD-asHoi AKTUE-
HOCTHIO — €10COBHOCTEIO PAdTAraTS Monekyns AT u 3a cuer usnieueHHOH
M3 DT0T0 MpOeCCA SHEPIHH NPOKAUNBATS HOHEI NPOTS TPANHETA KOHIEH-
Tpaumu.

3. Tpu obssarensusie uactu Na'/K'-Hacoca - 910: 1) drepaenmunils yenmp
(oBecneunsaronuit pacnax AT), 2) uoknnis Kana (obecneunsanomuii npo-
X0Z HOHOB cxBOSH docomumHANBL Cl0k MenOpaub) u 3) Hekuii oKiAnAH
(pensTersyomuii 0PATHOMY HePETEKAHIO HOHOB 10 PPRAEHTY KOHIEHTDA-
).

B BHCHINX PACTEHMAX BOAA M BOAHBIE PACTBOPS! HEPEBHIAIOTCS HE TOTh-
KO 10 CHEIMATHINPOBAKHEIN POBOAALLMM TKAHAM 1 SIEMERTAM. BHAUHTEN:-
HAS 016 TPAHCIIOPTA OCYIIECTEIACTCH KMBEIMI KIETKAMH, HE OTHOCAIIIMH-
s & nposoAAIN TKaRsAM. IPHEATO BHACIATS ANOIIACTHELH, CHMIIACTHEL
M BAKYOAPHB IYTH TPAHCIOPTA YEPES CIOM KUBBIX KICTOK.

BaKHEINM NOKA3ATENeM (HHONOIUYECKOTO COCTORHHA DACTHTENbHBIX
KJIETOK ABIAETCA WX 0DCCHENeHHOCTS BOXOH. LA GOee AETATBHOrO PACCMOT-
DeHIsE 5TOro BONpOCA (PHBMOTOTH PACTERHMIl HENOTEIYIOT NOHATIE GODHBLI 1O
menyuan.

Bodwbiii nomenyuaz — 90 cuna, ¢ KOTOPOH MOTEKYIH BOZH IpEOoOTe-
BaioT 1000ii mOAyNpoHMIAENBIl Gaphep (MEMOPARY KMBBIX KICTOK), uTOGH!
cTpemiThes 13 06nacTH Gombiell KOHIEHTPAMI B 001ACTS MeHbIIel KORLeH-
Tpaumu.
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§ 5. CroiicTsa remeriueckoro xoxa

Liens u3ywerus Mot mewsr: OGLACHHTS CBOCTEA rEHETHECKOTO Kona.

Umo sansemcs moHomepom ZIHK, a mo MOHOMEpOM Genkoe? Y KaKozo U3 smux
sewecme Gonbwee pPasHoOGPaIUE & KOMUYECTSE MUMOS MOHOMEPOS? CKOMSKO
murnos Hykneomudos & JIHK? CKOMsKO passix MUI08 AMUHOKUCTIOM &cmpexaem-
5 & cocmaee Genkoa?

m UYmo yxHo noamopums Ans ycrewwozo usyenus memsi? § 41— yeSHk A
9 knacea.

Tenerwueckuit Kox — 5T0 CHCTEMA JANHCH NODAAKA AMHHOKHCIOT ¢ IO-
soubio HyKkaeoruzon JIHK. Vuexsie 10,roe BPeMs CUUTATH, UTO MATEDHATL-
HEIMM HOCHTE/AMI HACIEACTBEHHOCTH ABAMIOTCA UMEHHO GENKH, & He HYK-
eMHOBHE KHCIOTH, TRK Kax omM Golee pasooOpasmsr. U Gelku, u HyKIIeH-
HoBbte KmeaoTEl — mommnepst. Ho MOHOMepaMH Gekos apisoTes 20 BUAOB
amumokueror, a y IHK scero 4 Tima mouomepos-rykteorusos. Hpescrasste
ceGe pasuie mo Amume miTH Gyc, coctosmue us GycuHox 4 useros. A Te-
neps mpescTaBBTe Gych, coCTOAUIME Ha GYCHHOK 20 PASHBX HBETOB. Ouesus-
HO, uTO Gych (HOMMMEpHBE enu), cocToAIHe 3 20 PASHBIX UBETOB (BUAOB
MoHOMEpOB), BYAYT Goaee pasnooOpasbr. HO BEIIECTBOM HACIeACTBEHHOCTH
ABIIOTCA Bee-TAKU HYKJICUHOBSIE KHCIOTH, A He Genxi. M o1o He cayuaii-
so. Bo-nepssix, JIHK, Kak ABYHeINOueuRas MOEKYIIa, XuMHeCKH Gonee cTa-
Gunbma, uem, nanpuvep, Gexxu umn PHK. Ee cTpykrypy ropasso Tpyasee
paspymuTs. Bo-BTODHIX, OHA CHOCODHA K CAMOKONMDOBAHMIO — DOILTHKAIMH,
KOTOpAR GIArOZAPA NPHHLMIY KOMIUIEMEHTADHOCTH NDOTEKAET ¢ BHICOKOH
Tounoctsio. Kpowe roro, IHK He BHIOTHACT HUKAKMX HOGOUHBIX (ByHKIHH,
KpOMe XpAHeHHS HACTEACTBEHHON UHQOPMALIMI, B TO BPEMA KAK (YHKIHH
GerkoB Tak e PASHOODDASHEI, KAK UX cBoficTBa.

Crolictsa remernuecoro koxa. Tpumiernoers — pakHeiimee csoicTso
renetieckoro koxa. Oxo osmauaer, uro 3 mykieornza JIHK Koaupyor onsy
AMMHOKHCIOTY. DTO CBOHCTBO MOIBOIAET KOAMPOBATS 20 BIOB AMMHOKHC-
07, menonsays seero 4 Tuna myxeoruzos JIHK. Toueny resetuueckuit kox
menso tpumieren? Ecau Ost 2 yxreornsa IHK Koauposanu 1 amusoxuc-
0Ty, BTOr0 GBLIO GhI HEAOCTATOUHO, UTOOH 3AMMCATH Bee 20 BIOB AMIHO-
KuCI0T. JIUILIETHOrO TEHETHUECKOO KOfA XBATIUIO 05 TOABKO Ha 16 BHjOB
amuHOKHCIOT, Bexh 4°=16. Ecuu e KOLUPOBATS ¢ HOMOIBIO 3 HYKIEOTHOB
JIHEK, storo Gyzer Goxee uem nocratouso. Bexs 4°—64.

Buiposaennocts, Bhi, HABEPHOE, SAMETILIN, UTO HEIO0 SHAUNMBIX TPUIL-
zeros (61) Gonee uen B TPH PG IPEBOCXONHT UHEAO AMHHOKMCIOT (20). Ho
¢ oTiM Hutero He mogeaems. Eeau Gb reseTuuecK it K0 He G TPHILIETHBIM
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(a G511 Gt AMIIeTHBIN), TO HA 20 AMMHOKHCIOT He XBATIIIO 05 KOMOMHANHI
(16). Jlelictsurensio, GOTBUIMHCTSO AMMHOKHCIOT KORUPYITCH Golee uen
1 Tpuneros (ra6x. 1). Beero 2 AMHEOKHCIOTH — METHOHMH M TPUITOGAH —
et T01bK0 1 TpUILIET. D10 cBONCTEO FEHETHYECKOTO KOIa HATHIBACTCA BhI-
pomnennocTsI0.

TIOHATHIO «BHIPOKIEHHOCTE» TEHETHUECKOrO KOXA NPOTHBONOTOKHA €ro
o0dnosHauHoCY.

COTRACHO MATEMATAMECKOM NOTUKE KaXAYIO BMUHOKUCAOTY AOMXHEI Gbik Gol
Kopuposars no 3 Tpunneta (64/20=3,2). Ho & peansHoCTH 310 coscen He Tax. Be-
701 AMAHOKIICTIOTa ~ M3OAELLH ~ KOAMDYETCA 3 TPUINETaMM. 2 MUHOKACAOTS —
METHOHIH W TPMNTOGaH ~ KOAMPYHOTCA TONSKO 1 TPANAETOM. BOMSLIMHCTEO X amit-
HOKWCIOT KOBUPYIOTCS 4 TDUNAETaMM. 5 TPUTTETaMM He KOAPYETCH HA OAHA ami-
HOKWCTOTa. 6 TPUTIETaMM KOAVDYIOTCA CEDUH, NEFLLAH W ADTMHIH
VHHBEPCATBHOCTS TEHETHUECKOTO KOGA COCTOMT B TOM, 9TO ONHM H Te
’Ke TPHILIOTH KOAMDYIOT OHM M Te e AMMHOKUCIOTH y BCEX KUBHIX OPra-
Tabauya 1
Bupomaemmocrs renermecroro xoxa
Konso
Eorkat Asmmornenora Koaupyiomue rpumaerss (s IHK)
T Mer — wernomin TAI
Tpu ~ rpumTogan Ang
z (@en — penmnananimn (AAA AAT
uc - mcren ALl AL
s ~ amonn TTT TTI]
Tan ~ rayravin 7 T
Tay - rayrasmmonas xuenora  |IUTT ITI{
Acn - acnaparmn TTA TTD
Acn — acnaparumosas A e
xncroTa rTA TTI
Trc - ruernmm ATA ATI
Tup - rupoaun
Tine - moneimun TAA TAT TAT
A — ananmn A 07 007 0]
Ban - pammn A4 AT AT AT
R E— LI1A 1T DT Ty
TIpo - npommm ITA ITT ITT 1]
Tpe - rpeorn Tra TrT TUT TrIY
G Cep — ceprn ATA ATT ATT ATI{ THA TIT
Teii — neitmun PAA TAI TAT TAL] AAT AAL
Apr - aprammn LA TIT PO IO THT THI
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HuGMOB. FXHIHEHHEIE NPOIECEH! (IIMKOTHS, MEXAHUIMBI PEILTMKAI, PACOTA
bepMenToB W T. i), OGAIATEABHEIE A BCErO KIBOO, CHOPMUPOBABIIUCE
OABANCAB HA JADE JAPOKACHHA KHIKH, MAKO HIMeHSIOTCA. Tl09TOMY U rewe-
Tueckiit KA yHuBepcaen.

Vuensie noxoctsio gopacumndposa ero s 1965 r. Jlase ecau ueerexo-
BTN NONYUAT KIETKH HEM3BECTHEIX DAHEE JKUBHIX OPFAHMIMOB, HAUPHMED,
OBUTAIOMIX HA GOMBUINX rIYGUHAX WM B HEUIBEAAHHEIX DAHEe HEIIePAX, HC-
nombays remeruueckuit K0, omm cxoryT pacumposars JIHK u ompesenus,
13 KAKOH I0CIE/OBATEILHOCTH AMHHOKHCIOT COCTORT GEKIH STHX OPPAHKINOB.

HenepexphIBAENOCTS TeHETHUECKOTO KO/ — 970 CBOHCTEO TEHOB HAXONHTS-
€ B XDOMOCOME NOCTEfOBATENBHO OZME 33 ADYTHM  He NePEKPHBATH ADYT
Apyra. WEaue rosops, Kaxsiil 43 HYKIEOTHZOB BXOJHT B COCTAB TOTBKO Of-
HOFO TPILIETA Il He MOET OJHOBDEMEHHO BXOAHTS B COCTAB ABYX COCENHUX
TpumeTos. Ecii, HAIDHME, B TeHe 3RKOAUPOBAKO 10 AMUHOKHEIOT, B €ro co-
crane GYAYT Hemonb30BaHE 30 SHAUMMBLX HYKIeoTH0B. ECIu e KomHuectso
HYKIICOTHIOB B TeHe MAMEHHTCH, TO NOMEHAETCS U BCA NOCHEOBATEILHOCTS
TpuLIeTos (. § 25).

HanomHiM, 41O 2eH — 3T0 YUaCTOK XPOMOCOMSI (Morekybi AIHK), & KOTopoN
33KOAMPOBAH OAVH GENOK. eHbi PA3ACIAHOTCA CTOM-KOAOHAMM — TPATIETaMH,
He KOMMYIOUMMM MMHOKACIOTH, 3 YKA3HIBRIOLINMIA Ha OKOH|EHUE OAHOTO reHa
W Haano Creaylowero. UToBs KneTka He CoeauHWA MEXaY COBO MOCTRAHION ami-
HOKICHOTY OAHOTO 6e1ka C NEPEO AMUHOKICNOTOT APYTOTO, HEOBXOAMMSI CTON-
KOROHbI V13 64 KOMBUHALIAT TPUTETOB EHETUIECKOTO KO3 61 KOAMPYKOT aMIHO-
KACAOTH. 31U TPUIVIETH! HA3HIBAIOTCA SHOMUMBIMU. A 3 TDUTLIETa KOAMDYIOT OKOHNa-
HUE «32NMCU» GEIIa H HA3LIBAHOTCA «3HAKAMIA NDENIHAHIS», <TOHKAMMAY, «3aNATHNM>
W MPOCTO CToN-KoAoHaw M. Ha3osem 31 Tpunnersi AT, AT, ALT 8 AHK wnw YAA,
YAT, YTA 8 uPHK (1261. 2)

Tpunzer, xonon, anruxonon. Hrax, 3 myxseorusa » JHK massisator-
s mpunaemox; xomnnementapusie v 3 Bykieoruza 8 MPHE masmsaiorcs
Kkodonon, a 3 myxreoruza » TPHE, xommwiementapusie kogony wPHK, ma-
anBaoTeR anmuKodoHoM (puc. 6). TIO3TOMY COOTBETCTBHE TEPMUHOB TOTHIHO
peACTABUTS B BUJE CXeMB:

JQHK - uPHE — tPHK — Genox
Tpumaer — KOZOH — ATHKOON — AMMHOKMCIOTA

Vupomas cxemy i OmyCKas HASBAHIS TPEX HYKIEOTHAOB, KOAMPYIOUIX
AMMHOKHCIOTY, 574 CXeMa OYAeT BHIFIATS KAK CXEMA UCHTPATBHOM AOTMB!
MoexyapHOi GHoTOrHI:

JHK — PHK — Genox.
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Tatauya 2

Temerwuecxuit ko1

Bropoit mysreora xozona

Tepauii nysacomnx xogoia
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Kpacuune past nysneornst JTHK, sepusor - nysreorias: uPHE.
BuyTpH TAGAMIL KPACHAM LBTOM 0GOSHAMEHS! CTO-KOAOHH  MHMINATOP
i K080 MeTHOmI.
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Puc. 6. Buocwres Gemia

Tenemuueckuis k0d, cmon-k0doH, SHANUNbLE MPUNLEMbl, MpUn.Iem-
HOCmb, KOOOH, QHMUKODOH, YHUBEPCATLHOCTLY, 6HPORIEHHOCTID, Henepe-
Kkpusaexocmy cenemuueckozo Koda.

Sname n nommmanne
-1. Obuacanere, mowewy remeruseckull KOR NENHO TPHTAGTON, a He Aze-
ren i e erpanere.

2. Oxapaxrepmayiite CoficTEN ICHETHMCCKOTO KOA@ ¢BMPOMSICHHOCTES
4 enenepexpuBaCHOCTLY.

Tpumeneune

1. Cpasmurte momsTia K0don, mpun.iem, GnmuKodoN m CoOTHECHTE HX © Pag-
LN THIAME HYKICHHOBLX KHCIOT B KAeTICC.

2. Paccunmaiire, cronxo nyiaeorizon » JHE, ecan 1o nefi curesnposaica
Geaox ua 300 ammmoxucaor. VauTumamn au m cron-xogom? Kax navemnzca
oraer s aamuciocTn o7 atoro?

Anans

L r—————— e,
npeacTanense » Tabmumax maparpaa. Ha nx ocnone onpezeaTe:

1) nocxegonarensnocs wycacoruzon JHK, ecau Genox cocrour ma:

) T + Aca + s

6) Hae + e + Teit
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2) CoBOKYIHOCTS INTONIAIM PACTHTENBHEX KIETOK HAIIBAIT

3) HKAKOCTS M3 UMTONIIASMEL OAHOI KIIETKH DACTHTEBHONO OPraHMIMA
HONAZAET B IMTONIIASMY COCENHMX KJETOK uepes mOpHL,
e prees
4) TocTymenne KUAKOCTH M3 BAKYOMH OfHON KIETKM B BAKYOIH, Ha-
Xogsutyiocs B APyroii Kierxe, HaskBaeTCs .
5) B nepsyio 0uepeas Ipu BAKYONAPHOM TPAHCIOPTE HEOOXOMMO IPEOAO-
ets obonouky (wenbpany) camoii sakyomu - |
6) Tlpu sakyonspHoM TpaHCIOpTe, NpeOROIEB MemOpamy BAKYO-
M, KHAKOCTH OKAMKETCA B erku. M 910 Gyzer yie
 uyrs. A noce npeoponenus napyxuoii Kuerounoii men-
GpAKS! HWIKOCT NOMANET B MEXKIETOUHOE NPOCTPAHCTSO, I OTO GYAET yike
nyrs.

27. Yeranonure coornercraie.

Tun Tpancropra Xaparrepucrixa
A - anomaacr |1) Tpancropr uepes ronomacr.
B - naxyomspustii

2) Tpancopr no naswozecuan, nuTonTasMaTIeCKIN TKAM,

ARG st nopant » nrasmoneme.

€ - cmumaact

3) Tpancropr sa npegenanen knerounmx cremo.

4) HauGonee apercrumutit nyms, Tpancuopra semects.

5) Hanuence sdipextusmusii rpancroprui myrs (opsga 5% ).

6) Cpemuii 1o sppextsmocrs Tpancoprimii myTs, X0TS HHO-
ria ero o MOMET GTh SHAMMTENMHA, HO OHA WMKOFAA He
pessmaer 50% .

7) Dror myms Ayume passHT y BIPOCINIX APesecHBIX GopM 3
CteT COPAUPORARIIXCA TOTCTAIX KACTONHAIX CTEHOK M KPYII-
nsix monocredt semay .

8) Tpancnoprusii myrs, no KoTopoMy mpoxomHT OT 50% Be-
imecrn u noaMoso Gomsime.

TaGauua orseros

Tun rpanciopra X B T

Xapaxrepucruxa
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28. Onpeseaure, » xaxow mampanzewns Gyaer ABNTATLCS Bona, YKaID ero
CTpeTKAMI (~> WM <), B JABNCHMOCTH OT WMEIOWIXCS YCTOBME B ABYX CHETEMAX

NoluNez

Veaonus v cicrene No 1

Hanpaszenie
FrT—

Veaonus v cicrene No 2

B -

wB = -1

B -

wB - -3

Ilucruanuposamian soxa

@uauosormueciatii pactaop

Cosenoit pacrsop xonmenTpa-
uueit 3%

Coxenoit pactnop KommenTpaneii
2%

Kaerounsaii cox yB = ~0,1

Luronaaama yB = ~0,5

Turonasna yB =

Oxpymatomas cpena yB = ~0,2

Iuronnasa vB -

Kaetounsii cox yB = ~0,3

Kiterica MAKOTH aHeTa © Aa8-
emen 5 ynTonnasme 700 Ma

e —
e  muronzase 600 Ta

29. OnpezeaTe, HCXOMH WS HMEIOUEXCS AQNHELY, KAKAS W3 KICTOI GYACT Ha-
XOTUTLER B COCTOMMIN MO0 TyPropa. OGOINAULTE Ce FHAKON ¢», A TY KICTRY,
B KOTOPOIi TYProp OTCYTCTRYeT, 0GOINAULTE GHAKOM «—».

Typrop w ero

Bouuit notennuaz yB

OTEYTETRHE | Oypyacaoman cpena | Kaeroumi cox uronnasua
B =~ 0,1 wB =02 wB = - 0,4
wB=-0,5 wB=-03 ¥B =~ 0,7

30. Yeranosure coorsercrsie Mmeaay

HHOTETHYECKHMI AQHNLIMI BOAMLIX 1O~
TOHINATOR } KOWUHTPAINSME COACHl B PACTEOPAX, HO MMEIiTe B BILY, 4TO KAKHE-TO
13 sHANeHMil BOZNOTO MOTeMINATA He GYAYT MOTXOANTS W K OMOMY M3 SHANCHMIt
COAEBLIX PACTEOPOB, A KAKOE-TO 63 UANCHE MOTKET IOTXOTHTE K HECKOTLKINM,

Buauenis oatoro morexniata B |

va-afva-o[va-s [ya-1s

wa-o

wB =01 [ys -1 [y~

v - 5‘
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§ 16. Cuctems ynpasenus s GuoxOrMH.
TlonsiTie «cHCTeMA yPABIEHMs> B GHOTOTHI

L{ens usyerus MU meMsi: OTHCATS CUCTeMs! yTpasnewus B Guonorvn

KaKue cuCmeMsi Op2aHOS & ODEGHUIME WYErOGeKa 3AHUMAIOMCA  «yrpas-
newuem»? MOXem iu 0p2aHU3M CyuIeCmE0sam 663 OKpyaiuie cpedsi? be3
Opyeux Kusbix 0peaHUSMOB? 10 KaKUM MPUSHEKAM KUSBIE CYLIECTIER 00LEOUHSI-
Jomcst & 00ux 6ud, nonynsuu0?

Um0 HyXHo nosmopu AN yCnewHozo usyueHus memer? § 13 — yeGHuk Anst
9 knacca; § 5 - yueGHuk ans 10 knacca.

TlousTie o cucteme. YUpABIERHE CHCTEMAMH, WIH CHCTEMA YIPABIEHNS.
B 1ePEBOJe ¢ TPEUECKOrO ATHIKA CIOBO CUCTICNA OIHAUAET SIEIOE, COCTAB-
emuoe ua wactelis. TIPHBEAEM OZHO 3 PACHPOCTDAHEHHBIX ONpeAeNexil 0~
HATHIO CUCTIENA — DTO MHOKECTBO IEMEHTOB, HAXOJAUMXCA B CBAIH APYT
© APYroM, 00DA3YIOUIMX ONPEAE/EHHOE HENOCTHOE EAMHCTBO.

Uro e MBI NOHHMAHIEM NOX CIOBOM cucmena? BEpOATHO, HEKyIo cyui-
HOCTH, COCTOAILYIO U3 Goee MeNKUX uacteli, CTPYKTY, HAXOLAIUXCS B YIO-
DAROUEHHOI BIAMMOCBAIN, CUIOCODHYIO COXPAHATE Ce0f U AOCTHTATS OUpee-
JeRuyIo uexs, T. e. GHTH pesybTATHBHOM.

Kax BE HOHMMAETE, KaABL GHOTOTMUECKHH OFBEKT, HAUNMHAS OT KIETOK
MM faze CyOKIETOUHBIX CTPYKTYD, NDEACTABAAET cOBOM CAOMHO ODTAHII0-
BaERyIo cHeTeNy.

MOKHO YTBEpHAATS, UTO HE KAKJAR CHCTEMA OY[eT UMETH COOCTBEHHYIO
ciCTeMy yupaBiemns. A u4To e TAKOE cucmena ynpasaenus? DTO coso-
KYIHOCTS YIPABISEMOro 0GBEKTA H TOrO YCTPOHCTEA YNPABICHNS, KOTOpBIE
 GYAYT PYKOBOXMTH OGBEKTOM, € NENBIO YIYUIIEHNs €r0 PAGOTHI, HOBbIIE-
st 9deKTHBHOCTH 1 T. 4. B MIeATe B CHCTEMY VIDABIEHMS 00AIATENBHO
BXOAAT KAK MUHMMYM TPH KOMIOHEHTA:

1) cpencrso zns cOopa AARHBIX;

2) cpecrsa 00paAGOTKH (IARHBIX)  NEpERAUN MEPOPMAIMH (KOMAHA);

3) cTpyKTYPA, (OPMUPYIOINAR VODABIIONME CHTHATS WIH KOMABHAS
(1pu HOPMATLHOH PAGOTE HA OCHOBE HOXYYEHHBIX JAHHBIX).

BuoaoTHuecKkHe OFBEKTH KAK CIOMHBIE cHCTeMbL. B Kauectse mpime-
DA CAMBIX MUKPOCKONHUECKIX OHOTIOTHUECKHX CHCTEM MOJKHO PACCMOTPETH
(bysKuHOHHpOBAKUE cyOKIeTOUREIX 00bexTon. Hanpimep, ABYMeMOpaHHbX
OPraHONZOB: MITOXOHAPWI! IIK XIOPONIACTOB.

Kak u 10088 CHCTEMA, IIACTHAB M MUTOXOHAPUH BKTIOUAIOT B CeOS Cii-
cremsi Gonee MeaKoro mopsAKa. FIX CTPYKTYPA IPEACTABIEHA JBYMS MeMOpaHa-
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TaGmua pacrsopos

Pacmops | Rounentpanns conci
Nacl MO o [ 0e% | 2% 5% 0%
Bonmuh
novemutan

31. Veranosute COOTHETCTRME MeALY KOMIOHEHTAMI THIOTETHYECKOf CHCTEMBI
YUDABICHNT N PEATLELIMI CTPYKTYPAMH OPrANNINA UeORCKA W BLICINX AKHNEOT-
wurx. lammse samemute 5 TAGIIHIY OTEETOR.

Koumnonentst ynpasrenns

Crpysryps opranuava

&) Cpexctso (cTpysrypa)
s copa aammx

B) Cpeacrso (crpyxrypa)
obpaGoricn 11 nepesatn
udpopwan

©) Crpyxypa, dopuupyio-
mas KoMamzL

1) @oropenentops raasa

2) Lieurpobecuii (oipepentumtii) mm Asurareas-
it weiipon

3) Tunogusapi

1) Topuonst » xposit

5) Xewmoperentops: runodisa, yIABTHBAIONIHE KO-
cTao ropMoNOR APYTIX iieies, HANpIMEp THPOKCHHA

6) ITHC — cmunnoil wn rorosuoi moar

7) Jlsixateasniil HenTp B NPOAOITOBATON MOSTe

8) XemopenenTops B aopre m KpymNLX aprepinx,
pearnpymomue na konuentpamiio CO,  xpoai

9) Henrpoctpemurensumtii (adepentusti) i wys-
crantennunit neitpon

TaGauua orseros

IS

32, ComopmmiTe GHOAOFHUECKHE CHCTMM, BICTPOUS X B HOPSIKE BOSpACTA-
st — 0T HauMemBmei 70 HARGoTLIei.

Bronormiecran cnorena

Tlonyanmia sonkos Ceneproro Kasaxcraua

Broreonenos

3 Muroxonapun
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M, Y KaIOll M3 HIX ecTs 0COGEHHOCTH CTPOCHMS (KDHCTH, TPAHBI i JIaMer-
i) M GMOXMMHUECKHE 0CODRHHOCTH (HAMMME GE/KOB-KAHATOB, BCTDOEHHHE
epuentst u murmentsr). TIpu oToM (YHKUHOHMPOBAHHE OPrAHOMAO TOBKO
© yuacTiex MeNOpaH HeBosMOHO. OR3ATENBHEL KOMIOHEHT STOM CHCTeMBI —
JX BHYTDEHHAS CPea — CTPOMA XI0POILIACTOB WIIH MATPHKC MUTOXORApHHL. TIpit-
e B 5TO HKMAKOCTH NIABAIOT He MPOCTO (PEPMEHTEL I ADYTHE HEODXOAUMBIE
Bemectsa, Ho u cobeTseubii reseruueckuit annapar ¢ komsuesoii JIHK, ncen
uga PHE 1 e puGocomans. Jajlee MOAHO PACCMATPUBATS TeHeTHE-
Cxumit ANTAPAT (KAK CAMOCTOSTENBHYIO CHCTEMY GOIee MEIKOro MOPAAKA)  T. .

Msaue rosops, npaKTIHUeCKH Kax bl GuOTOTHUCCK I 00BEKT IpexCTaB-
€T oBOM €10 KO OPrAHN3OBAHAYIO CHCTEMY, BKIOUAIOMYIO B Ce MHONKe-
T8O cicTeM Goaee MEKOTO HOPAAKA.

Hanmensmeli cTpyKTypHOM 1 (BYHKUHOHANBHOI equHULEH BCEro KMBOTO
sBaserca kierka (puc. 15). HMEHKO KITKA — 5TO CHETEM, KOTODAS CIOCOD-
HA DPOABAATS Be CBOHETBA MBOTO: METAGONIN, POCT, PAIMHOMKEHHE, Ha-
CCACTBERHOCTS 1 HIMEHWHBOCTS, CAMODErY/AIUIO 1 roMeoctas. CHCTeMOi,
yupaBsomelt KUHEI0 BYKAPHOTHUECKO! KICTKH, ABAAETCA AAPO, & TOUHEE,
HAC/eACTBERHAA HEQOPMAIIS, IAKITIOUCHHAR B HEM.

HB/IKI€TOUNBIMU CHCTEMAMH ABISIOTCH TKAHI H OPIAHBI, KOTOHIE ABAS-
HTes CHCTEMAMM GOJee BEICOKOTO HOPAAKA, HeM KIeTka. OHM NOABIAIOTCA
¥ BHICIINX pacTeHuii M GOTBUIMHCTEA MHOTOKIETOUHX KUBOTHEIX. Kak BBl
HOMHNTE, IO BHIONHAEMBIM DYHKIMAM OPrAHH O0BEAMHAIOTCA B CHCTEMBI
oprasos. HampiMep, CepAeuHO-COCYAMCTAN, ABIXATENBHAS, BHUACTNTEbHAS
L ADYTHE CHCTEMBI OPPAKOB Y KMBOTHBIX WJIH BETETATHBHAS U TeHEDATHBHAL
cucTemsr opraros y pacremmit. JI1s 4elOBeKA W BHCIINX KMBOTHELX VIPAB-
ISIOUIMMI CHCTEMAMH ODIAHOB ABIAKTCH HEPBHAS i IHIOKPUHHAR CHCTEMSL.

Creayiomeii 10 ypoBHI0 oprammsamM GROTOrHECKOl cucTeMO ABARET-
s nenocTHB 0p2aNUIN, W 0C00, T. €. ORHO KuBoe cymectso. M TOMBKO

Erem—— Kaerounsh Opraorsaneasih Oprasuasenssh

Puc. 15. Vposnu
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Coegmunrentnas Trans.
Cepane
KiieTia HONepeRON0A0CaTOR ML HOR TRANI

Bee pactenia jecHoro Maconna Bypabai

Buochepa

Bua — mwwnan Tpeiea

0 |Mumesapurensnan cucrena

33. Tocrapaiitecs COCTABNTS IPOMSBOLHYIO CXeMy MaMEHeHIl, NPOHCXOML-
X B OpramMaME NpH MOREHIN QANTECKON HAFDYAKH, RMGHDAN MORATHS U3

1) suiGpoc anperamusa;

2) yeunenie anepreTuueckoro obMena;

3) saxucerue kposi or mocrynrerus CO,;

4) AKTHBMIALIUA CHMIUATHYECKHX HEPBHBIX IEHTPOB;

5) moBBIIIERHe KPOBAHOTO AABIEHMS;

6) yuamenue cepueGuenis;

7) cysenue nepHOEPUUECKIX KDOBEHOCHELX COCYAOB W PACIIMEHIE KO-
pomapHsIX;

8) yemnenme noroornenenus;

9) epeBox raMKOreR B IIOKOSY;

10) nossimensoe norpeduerue O,.

34. Buarow ¢+ OTMETSTe B TAGMILe MSMeHENIS, NPOMCXOIINE B OPramISME
MICKOMUTAIOULX 1 YeA0BEKa NI HSMCHEHHI ¢ OKPYAKAIOLCit CPenL.

Tonencuns Toummenne Tlossmenne

- Vousnenne norooraencuis

- Baauoausanue posoc

- Pacimupenie KanuLIAPOS KRN

. Cyseine KamHARAPOR KOAH

. Vounenne obmena semects

~Veamennoe Anxanue y copax
(c omxcpumsin prow)

8. Hanomnenue wupa
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¥ omHOKzeTouKIX (GaKTepuii, npocTeHX, AOKKel, XIOPEATH W T. A.)
KIeTOuREI 1t OpraRUGMeHHELI YPOBHE COBIAAIOT.

'Ha0praHHaMeHnas GHOTIOTHUECKAS CHETENA —~ R0nYAALUL. OHR BOJKUKAET
TOrA, KO OPrAKUIMEL OJOFO  TOXO e 6uJA B TeUEHIe ATHTETBHOTO Bpe-
MeHM 00HTAIOT B OAHO/ TePPUTOPHH. OPraHIIMBI OHON NONY AN CEOGONHO
cxpemusaioTes MexAy cofoit. TlonyIALMs, HOUTH KAK U Bed KUBOE, ABAAET-
st canopezyaupynuseiics cucmenol. CAMODEry AL 0BECTIeUBACT NOCTOH-
€TBO (4HCIIEHHOCTS, T010BOM 1 BO3PACTHOI COCTAB, APEAT OOUTAHIA) WM Pas-
BuTHE nONYIANM (pACCeTeRHe W (GOPMHPOBAKUE HOBOXO BHxR). Bemi 5 no-
YA HETPOTOPIMORATEHO UIMEHAETEA KOMMUECTBO ocobeil PagHoro mona
W (W) BOIPACTA, MONYAMA NOTWOAET, MUTPHPYET WIM OObemMHAETCH
© apyroii nonyammeli.

BO3MOXHO TaKXE CKDELIMBAHHE MEX Y OCOBAMM PAIHBIX NONY AR, mHOCs-
Wuxca K 0OHOMY 6udy OpraHMIMOB. HanNpUMED, MExAy OCOBAMM MONYAAUMiA B0~
K08, OBUTAIOUMX Ha COCEAHMX TEPPATOPISX. Ha NONYASLIMOHHOM YpOBHE npoTeXa-
10T 31 eMEHTADHbIE JBOMOMOHHSIE NPOLIECCH, HAKOMTIEHHE UMEHEHITH U NOREe-
Hie HOBLIX BUAOE.

BUABL H HOMYIAIHN PASIHUHEIX OPrARUSMOB, OGHTAIONIMX HA OUPEAENeH-
O TEPPUTOHH, B ONDEACTEHHHIX YCIOBHAX, OOPASYIOT IKOCUCTIENb WK
Gu0ze0uen03bL. B OTY HAJBIIOBYIO CHCTEMY BXOAT NOUYJIALII PASHBIX BUOB
pacTenuii, KUBOTHEIX, IPHOOB H MKPOOPTAHHINOB, 00DAIYS COO0WECME —
PUMOUCHOSHL 1 3004CHOSM, A TAKIKE KOMUOHEHTH THTOCHEPEI, THAPOCHEpS!
1 arsocdepst AanHol MecTHOCTH. HAZ0 HOMHHTS, UTO BCE KHBbIE OPraHHaMBI
HAXOZATCA BO BIAMMOCBAZH ¢ OKpYKalomell cpefo, Tax Kax mOTpeGATIOT
BeIwecTEA 1 9HEDIMIO, HEODXOMUMEIE AT KUIHENEATEBHOCTH, H BELIEAIOT
B OKDYAIONIYIO CPEAY MPOAYKTH oOMera. [105TOMY OCHOBHEIM MOKa3ATEEM
(DYHKUHOHMDOBARMSA JKOCHCTEMBI ABIAIOTCA NPOLECCH HePEDACHDEAETeHIs

[ t—— Buoreonexouecini

opramssamn s
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Wavencnn Tlommremne Tlosmmenne

9. Peakoe ypeautente pacxona FOK03H

10, Honuwncenie obvena semects

T1. Henpoussonsuoe wactoe coxparie-
B —

12. Cropauusanie +8 KAy6ois y KOmER

13. Obuabuoe HorpeGienie Bom

35. YeranonuTe cOOTRETCTRIE MeATY TEPMIHAMI I X XAPAKTEPHCTHKOM (PIM-
cxue uucppur)  npumepanu (apaGeiie uup).

Temoxposssie
XomoguokposHLe

1. Opranussst ¢ mocrosmsofi TeMnepaTypoit Tena.

11 Oprasuaset ¢ HemocTosmHOl TeMmepaTypoit Tena.

TIL. [l 9KOHOMIMM SHEDHN GOIBIIMHCTBO BHOB BIAAAET B CIANKY HAN
CHUKAET AKTHBHOCTE.

IV, JKHaKe eATebHOCTS JABUCHT OT BHEUIKUX HCTOUHUKOB TeILIA.

1) nrauss; 2) pacrenus; 3) seMHOBOAHbE; 4) GONBUINHCTRO KDYIHEX Me-
xomuTaomux; 4) priss; 6) mpecMbKaUMecs; T) MEKUe MIEKOUHTAIONLIE;
8) axcrorepuubie; 9) suporepumsie; 10) nofixmiorepyrsie; 11) romoiiorepunbie.

V. HeKOTOPHe BHA MOTYT BIAZATS B COAUKY, HO GOIBUIMETEO OCTAETCS
axTHBHEN.

36. Bamoamue TaGxmy, yeranonun coornercraie.

Tan ropworon Xapaxtepucruia

A -~ creponuuue | 1) Aapenanun
B - Geaxonsie

C - npomssogusie
e—— 3) Mncymun

2) Berporen, mam scrpaguon

4) He pacTsopmyus B BOAe, HO MOFYT PACTEOPATHCA B Supax
n sekoTopuX cnupTAX

5) Menan noxspuocts HapyxHoil MeMOpauL 1 fexas ee HPo-
HUZAEMOI 1A ONPEAGEHINLX BemecTE (RATPHMEP, HOHOE),
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Bemects u oHepruM MesIy Kusofi 1 HexuBoil mpUpOROit. Camoperyasuus
KAK OCHOBA «VDABIEHHS» ODECHEUNBAET TAKHKE HOCTOFHCTBO DKOCHCTEM.
ECIu B 9KOCHCTEME MEHAETCA COOTHOUIEHUE XUIIHUKOB i TPABOSAHBIX, TPA-
BOAAHBIX W PACTEHII, HKUBHX KOMIOHERTOB i AGHOTHUECKUX PECYDCOB, IKO-
CHCTEMA AOIKHA GYAET ¢lePeNpHCIOCODUTEC> (IPEBPATHBLINCE B KAKYIO-TO
HEYIO 9KOCHCTeMY) HAW HOTHOHYTS.

Buooriueckoii cHCTEMOll HAMBHICUIEro MOPRAKA ABAAETCH OuOCHEPA —
HU6 000.101KE, COBOKYIHOCTS BCEX KUBHIX OPFAHHAMOB I BCEX GHOTEOIEHo-
08 nIAHETH, WM OGONOUKA BN.IH, SACETEHHAs HUBHIMM opranuamMau. Jlns
Hee XapAKTEDHE KDYIOBOPOT BEUIECTS M IPEBDAILIEHHe SHEPIUM, CBAIARHBIE
€ KUIHEAEATELHOCTBIO BCETO HKHBOTO.

OtxprrTocTs W camoperysuus Guonormueckux cuerem. Iowarso, uro
KOMIOHEHTE M0GOH BHOIOTHUECKOli CHETEMB B3ANMOAGHCTBYIOT MEAY co-
Goit u ¢ mesxmBoit npuPOol. Bea MeraGoruaMa KHBOE He CMOIIO Ol PACTH,
PASMHOKATHCA U NOMCPHMBATS CBOI) OPTAHM3ALMIO HA BHCOKOM YPOBHE.
Beab COXDAHAT KHIKD 663 SHEPIUH U BEUIECTS, HEOOXOAUMEIX ATA OGHOBIE-
Hust (pereHepaNI) i PASMHONEHUs, HeBOIMOKHO. T[09TOMY M00as GuOTOTH-
ECKAS CHCTEMA ABAACTCH OTKDHITOM.

B 70 e Bpems, UTOGH COXPAMTHCH, OPPAHUGME AOIKHEL NOCTORHHO
IpHCHOCAGAUBATECH K MMeHEHMAM YCIOBIH OKpYMaiouiell cpeis, paso-
opasms BoszelicTsuaM Kuoll u Hemusoll mpupoas. ECIu HKuIHL coXpa-
HACTCA, GHAWHT, OHA CHIOCODHA K CAMOPeZYAYUL. A JIS TOTO UTOOH 9TO OCy-
IECTBAATE B GHOIONHIECKUX CHETEMAX, JOMKHb (BYHKINOHHPOBATS cucme-
bl ynpasenus. KOHKDeTHSE IPUMEDHL, WX PAGOTY B OPrAHMIME UENOBEKA
MBI PACCMOTPUM B CrefyIOmen maparpade.

Cucmexa u cuemexs ynpasaenus, 6ud, nOnyIAY, Gu02004eH03, cO
00uecmea, GumoyuNosw, 3004UNOSH, IKOCUCT N, UOCHEPa.
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5) Tan + Tpe + Cep;

©) Bax + Tay + Tpe;

) TIpo + Dex + Apr.

2) nocaenonarensiocrs amoncor, ecnu » JIHK pacnozomenst mysrcomuzs

5) LI TTA;
1) ITT ATA;
) TIT AAT.
Cinurea

1. Cuopesmpyiire curyaumo: «Ha naaneme X 6 cocmas nyw1eunossix xuc:
a0m axodum 5 munos nyx.aeomudoas.

Kaic surasuur reneriueckuii K07 970l IIANETS PR YCIOBMI, ¥TO B COCTAB
x Gemos Toxe BxoauT 20 TIOB amumOKHCOT? KaKoe MAKCHMATBHOE SHCIO
CTON-KOAOHO MOHO GHIIO bt MPEANOTOAMTS Y ITHX MHOIIARETSH i HOueMy?

2. Topaceyaaaiire, ecan Guocmutes bemxa npoxoaus no MPHE (nPHE),
conepacameii 144 yKA€OTIAA, TO KAKOB HOMEp BEPHOTO BApHANTA. VuTemsi i
cron-rogom?

Bapuant | AMMHOKHOIOTEL Tlenmuausie canan | Moxexyinl BoAn
(mspenmnics)
N1 141 143 143
6 T a7
N4 18 a7 50
N5 a7 16 16
6 a7 4T a7

Ouenxa

Obeyaure caexyomue daxt:

1) Penemuveciuic k00 ynuaepcaen y acex op2anuinoa ~ om cAOHOa U 6o
Gatoa 00 aupycos.

2) ¥ neromopeix eupycos HaGawdaemca HGpyuLeHUe WemepeKpwaaeMOCTL
cenemuueckozo roda. To ecmb KONUPOGAHLE OMPeDeACHHHLX 2eHO8 MHoxem npOuC
x0dumb ¢ cepedunst 00noz0 9o cepedunni dpyzozo.

Bakmouenne no pasneny «MoaekyIapHAS GHOTOTHS W GHOXHMMSD

ARTUreHS! ~ CHHTEIMDOBAHHBIE B UYKUX OPrAHMAMAX Beuectsa (Genx,
HYKJICHHOBBIE KHCIOTH), NeJBle KIETKM WM WX HACTH, TKAHM WIN AdKe
opramsi (xoHopexie). JU1s GRUNTEI OPTAHMAM BHPAATHBACT CHeNMATbHBIE
MMMyHEbe GeaKH — ARTUTeTA. AHTHTEA CTPOXO CHENMPMUHEL I felicTByioT
OOBINHO TONBKO NPOTHB KAKOTO-TO ONPEANEHHOTO AHTMTeHA. AHTHTENA,
BHpAGATHBAEMBIE OCODHIMH KITKAMH KpOBU B-THMQOUUTAMH, KoTophie
TAKIKe HASHIBAIOT KICTKAMU UMMNYKHOU NANAMU, CTIOCODHBI GUOXHMUNECKH






OEBPS/image/1713.jpg
«ysmapaThs amTuremsi. CHENM(HUECKAR GHOXMMHUECKA DEAKIUIL ¢CKICH-
BAHISY AHTHTEN i AHTHTEHOB B DE3YIBTATE OOE3BPEKHBANIA HIN PASPYIIE-
HUS NOCIEAHHX HASHBACTCA peaKyued anmuzen — aHmumeno. ARTHTeH
W AHTUTENO NOAXOART AP K APYTY KAK KIIOW K SAMKY, T. . GObIINHCTSO
AHTHTEN He BIAUMOZHCTBYIOT ¢ MHEIMH ArCHTAMM, KDOMe HX AHTHTeHA.
BaaumozelCTBHe IPOXOANT 10 NPHHIMIY COBIANEHUSA ¢KIOY — FAMOK .

BaKHO NOHUMATH, UTO (€3 AHTHIEHA AHTTENA AKTHBHO He BEIDAGATHI-
BaoTes. CHOCOOHOCTH OPrAHMAMA DEATMPOBATH HA NOABJCHHE AHTHIEHOD
BHPAGOTKO AHTUTEN COCTABIACT OCHOBY TKAHEBOTO WMMYHHTETA, AIIEDIH-
WeCKHX peaKINii i OTTOPKEHIA IOHOPCKIX TKAHEH U OPraHOB.

B KuBHX CHCTEMAX (EDMeHTH DAGOTAIOT MO TOMY e HPHIMIY
Guoxumuueckoro saammoneiicraus exmou - samoxs. Huaue rosops,
(bepMenTH — GMOTOTMUECKHe KATAIMIATODH - ¢yaHAKOT»> cBoi cyeTpat
TaK e, KAK U AHTHTENA eyIHAT» cBOH amriren. IlouTH Bee XMMIHueCKHe
DeAKIIH B KJITKAX M OPrAHNGMAX NPOMCXOXAT C yuacTUeM (epuentos. To
ecTs Ge3 KATATHIATOPOB OHI MUGO BOOGILE HE NPOHCXOAAT, THGO NPOUCKOAAT
HACTOIBKO ME/UIEHHO, UTO K UIHb KAK UPOIECC CTAHOBHTCA HEBOSMOIKHON.

@epMeHTE — 3AUACTYIO CIOMHHE GENKH, COCTOAIlHe He TOXBKO U3
AMMHOKHCIOT, HO 1 WHBX KOMIOHeHTOS. JlATENBHAS HACTH MOTEKYIH-
(bepmerTa — AKTUBHBIH LEHTD — MOPKET BKJIOUATS B Ce0sl BUTAMMHbI, MTAILIE
s uibte semectsa. MeRHO axTHBHA LEHTD pepMenTa B3AMMOAeliCTBYeT
© CYGETDATOM, YSHACT €ro i Je/AeT PeAKINI0 BOIMOKHOM.

Mexanuan (pepMeHTATHBHOl DEAKLHI COCTONT U HECKOMBKUX CTAAME.
Buauane (EPMHT CRASHBACTCH C ONHUM M3 ABYX BOWECTB — YUACTHHKOB
Xumueckoro ssammozelictsus. 3arem obpasosasmuiics depment-cyGerpar-
il KOMIIEKC BCTYHAET B DEAKINIO C APYIHM BeUlECTSOM, HOCIE Yero
(bepMeHT BHXOLHT M3 DEAKINH, He M3DACXOIOBAB HU OXHOM CBOGH MOTEKYIL.
Beluiectsa, BOBIEUEHHbIE UM B IPOLECT, TENEPD Y7Ke BIAUMOLEHETEYIOT MY
coBoii. CoxpammuBIuiics B HEHIMERHOM BHAe HOH3DACXOROBAHNBL (epyenn,
obpasosapmmiics nPOJYKM PeaKYUU W UOIHOE HCYESHOBEHHE MONEKYI
cyGempamos (MCXONHEX BEMIECTB) MOTHOCTBIO HOATBEDIKIAIT ONpEAeNenHe:
«KaTaIuGATODH! — 9TO BEUIECTBA, KOTOSIE HE PACXOAYIOTCA B XOA€ DERKIMH,
HO SHAUHTENBEO €€ YCKOPAIOT ILIH BOODIIE AEIAIOT BOIMOKEOI ».

Kax 1paBHAO, ONME (EPMEHT KATATHSUDYET - KOHTDOIMDYET TOIBKO
opHy peaxumio. OFHAKO OBIBAIOT M HCKIOUeHHS (MEOPAA BOSHUKAMOMUE
B X0z uaMeHeHMs yes08uii OKpYKAOMel cPeAs! B HpONEcce ABOTOMIN)."

Tar_samuciimi Gepuent - puGyaosa 15 Gugocpamrapforcurasa, xaran-
oupyiomuii npucoeamemne CO, arocdeps b xoze mepsoii peaxmm wikza Kan-
Duma (vemobas (asa GoTocHHTEIR), KAK OKAIATOCH, MOKET BIRNMORCHCTBOBATH
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DepuenTsr — GelxH, KORTPOIMPYIOUIE HANDABIEHIUE BeeX GHOXMMMUe-
cxux mpoueccos B kerxe. Hyerso uepes cumres Gexxos momexyms: JIHE,
H3 KOTODHIX COCTOAT XPOMOCOMBL, PEATHIYIOT HACIEACTEERHYIO HH(OPMAILHIO.

Hacrencrsensas us(OPMALHUA — SANUCH HOPAAKA AMMHOKHCIOT B GeNKAX
oprasusma — coxpauserca 5 JIHK xposocom. enemuseckuic k00 ~ 310 cno-
€06 BAMHCH NOPANKA AMUHOKHEIOT GEKOB ¢ NOMOIBIO HyK1eoTHA0B JIHK.

4 tuma mykaeornsos JIHK Kogupyior mopsaok 20 THIOB AMMHOKHCIOT.
Kaxaylo amuHOKuCIOTY Kogupylor 3 mykieoruga. Yuacrox JIHK ¢ ogsmy
4KOAMPOBAHHEIN GeKOM — 2ei. TeHEI PASACIAIOTCA €MOn-KOOHANL.

Teneruueckuit koA umeer cieayiomyue caoficrsa:

~ mpunaemuocmy (3 HYKIEOTHAA KOAMPYIOT OAHY AMHEOKHCIOTY);

~ HenepexpelGaexocmy (HYKIEOTHAN B reHe, KAK W TEHBl B XDOMOCOME,
CIEAVIOT MO0YEPEAHO U HE MePeKPHBAIOT APYT APYTA);

= Gupowdennocmy (1 AMMHOKHCIOTA MOKET KOZHPOBATHCH Goiee uen
o TpHnIETON);

~ odnoanaunocms®

~ ynusepearbmocmy (OmpefeneHKELl TPHILIET OGOIHAUAET KOHKDTHYIO
aMuHOKNCIOTY ¥ 10600 OprammaNa).

Hacrexcrsennyio mnopyamuio, sanucannyio s JIHK, peanusyior passsie
suast PHEK. HMugopwauuonsas, wim warpuumas, PHK mepemmcsisaer
(xomupyer) nsopmamio ¢ JTHK i HePeHOCHT ee B IWHTONIAIMY K PHEOCOMAN.
Tpumery JIHK komniemenrapes oxon uPHK.

Tpancnopras PHE npusocut amusokuciors: & uPHE 1 ssictpansaer ux
» nyxHoil nocxenosatensrocti. Kogony wPHK KoMILIeMERTADEH AHTHKOXOH
TPHEK. Pubocomansnas PHK (pPHK) B cocrase puGocoMS coeguser
AMUHOKHCIOTE B Ge0K.

TIponece GuocusTesa Genka IPOXOAUT B ABA HTALA.

1. Tpancxpunyus - nponece NepenUCHBARMS HACTEACTBEHKOI WHPOPMA-
wau ¢ JIHK 5a wPHEK, 7. e. cunres uPHK no marpume JIHK 5 ipe.

2. Tpancasyus - cunres nommmentummoli uems Ha puGocoMe, T. e.
COQUHENU PASINUHBIX AMHOKHCIOT B TOM HOpAEKE, KOTOpHl samucam
 JIHK u cxonuposar » uze uPHK 5 nutonnasme.

He Toasko ¢ CO,, Ho i ¢ O,. BTo NPOMAONLTO, BEPOATHO, NOTOMY, WT0, KOTAS HPO-
nece (oTociuTeaa it ero GePMENTH! (OPMHPOBATICE B XOAe DBOTIOMM, aTMOChEPA
nouTh He conepaana wieropona. Cefivac e KICIOPOA, conepcanyiica B aTMochepe
& xoauectae 21%, cnocoben BurecaTs CO, NI AKTHBHOTO NEHTPA (hepyenTa. D0
cospaer ouens swepreTiecin sarpariuit i spesusii npouece — pomoduxanue. Ho
HeKOTOpHe pACTeNIA HayUHHCE ¢ 9THM BOPOTECH — 970 rpynmEr CAM-neTaBoaiTOR
1 C,-porocunuTetuxos.

* CBOCTEO FeHETH{ECKOTO KOAa, BHPAKAIONIEECS B TOM, 4TO 1 TPILIET KORHPYeT
TOBKO Oy AMMHOKHCIOTY.
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§ 6. CTpyKTYpHIE KOMIOHENTE XT0POIIACTA M HX DYHKINMH

Liens usyerus 3moU mems: YCTEHOBMTL B3AMOCER3 MEXY CTPYKTYpOi
W chymiuied xnoponnacra.

KaKkue 0coBerHoCmU CmpoeHuUs XapaKmepHs! Ons xnoponnacmos? Ymo maKoe
2pansi xnoponnacmos? Ymo 06uiez0 & CMpoSHUU MNACMUO U MUMOXOHOPU?.
Kakue ewe nnacmudsi, Kpome xnoponnacmos, cyuecmeyiom? Kakod saxHeduiui
‘npouecc npomexaem & xnoponnacmax?

Ym0 HyXHO noGMOpUMS ONA YCNEWHOZ0 UsyueHus memsi? § 5 — yieBHNK Ans
7 knacca, § 1~ yseBhuk ans 9 knacca, § 12— yueGuk Ans 10 knacca.

Xoponaacrs: (mzacrwas:) — AByMmemOpammbie opramOWbi. OpraHousi,
cocrosmme w3 ABYX MeMOPaH, HasmBaOTCH d6yMenGpannwa. K Hum OTHO-
CATCA MHTOXORADHN M ITACTHS. BaHeHIIAR UaCTs SYKADHOTHYECKOH KieT-
K~ S1PO, KOTOpOE TAIKe OTAEIEHO OT INTONIA3MA ABOHHOI MeMGpanoi.

MUTOXOHADHH U IIACTHESL — STO N0AYAGMOKOMHYIE OPZAHOLDBL, CIOCOD-
HEle PeATH30BATH COGCTBEHRYIO TeHETHUECKyIo uHpOpMALO. OHII cofepKaT
cBow0 srexpomocomuyio JTHE, Bee meobxommmsie nuxst PHE . puGoconst,
MOTYT CHHTESHPOBATS COBCTBEHHbIE GKI.

KaK NOKAGATH HCCIEAOBANIA, MUTOXORAPIH H ILIACTH/H COXEDIKAT KOTb-
nesyio enesdepuyo JHK. Ee NPHHATO HASHBATE 4UMONIGIMAMULECKOU
JTHE, win qumon.1asuamuseckoli Hac1edemeeHHOCTbI0, TPOTHBONOCTABIAS
970 moHsTHE ARepHOM HAcTencTBenHOCTH, Wi JIHK Xpomocom.

Monexyza JIHK monyastonomusix opranousos cxogsa ¢ JIHE Gaxtepuii.
B ormuume ot xpomocom sxpa JIHK mutoxomapuii u nractux useer gopuy
KOBUA U He CBASAHA ¢ GRNKAMM (PHCTOHAMI).

B JIHK MuTOXOHZpWI M IIACTHA 3KOAMPOBAHO GONBIIMHCTSO Gemkos
 PHE, HeO0XOMHMBIX 415 00ECHeUeHIS K UIHEAEATENHOCTH DTOTO OPFaHOM-
xa. Ho A7s HODMATHHOTO OGPA3OBAHIA M ()YHKIMOHHDOBAHUA CODCTBEHHBIX
PHOOCOM IIACTHAAM HYKHS HecKObKO Motexya PPHE, 3aKoiuposammbix
B szepHEIX Xpomocomax. To ecTs copepuIeRHO 0GOHTHC Ged KIETKH nomyas-
TOHOMHEIE OpramOMAB He MOTYT. OHM CHOCOGHE HTH B HHTATENBHON Cpexe,
10 XHMIHUECKOMY COCTABY AHATOTHUHOI IHTONTAIME, HO HE CHOCOGHEI PAIMHO-
sxarses. WHTEpeCen i TOT (AKT, 4TO PHOOCOMBI IOYABTOHOMHEIX OPIAHOUAOR
Gomtee eke, uem B camOit KIeTKe, i NOXOJKI HA GRKTEHATbHEE.

Buast maacrux. Kax b moMHHTE, CYIeCTBYIOT TpH BuAa miactiA. Bec-
IBTHEIE ICUKONAAECMbL HAKAIIMBAIOT KPAXMAT WIH WHBE Bemectsa. Oi
wACTO COnepRATES B KNYOHAX, CeMEHAX, cepauesnue ctebueii. Xpoxoniacmbi
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6) Tupoxomn

7) Comarorpommuit

8) Angporensi, Hanpusep TectocTepon

0) TloAusepL, MOROMEPAMI KOTOPHX ABIAIOTCH AMHNOKHCAO-

10) Moryz sosaeiicrsosats, na JIHK xrericn

11) Kax npasiio, #MeioT casiie «Ierkues xuiieckie hop-
My, 7. . 06IBXAIOT HEBOTBIION MOACKYAAPHOF Maceof, o-
HOCHTETLHO APYTIX BHAOS FOPMOHOB

12) Cossuisaiores ¢ MeMOpaN-peNeNTOpaMS, HAXOAAUIMAMICH
na nopepxmocTH KAETHH

13) Tpommkaior cksoss MenGpany KaK cawmoii wieTu, TaK
1 ero #pa (10CTE CRAILBANIA ¢ COOTRETCTRYIOIUIMA MOTEKY-
)

14) Tiposaxin

15) Muewor xuponoaobnyio opayay m (wik) musmrecsue
cTpyKTYpH B CBOEM COcTaBe

Tagaunua orseros

Tun ropuoron

Xapaxrepucruxa

37. Butctpoiite B BepHOfi NOCIEORATEILHOCTI MEXANIAN eHCTRNA AVKCHNA Ha
KCIOTIH pacTemIii, B PesyILTATE KOTOPOTO POMCXOTMT POCT TIOGETOB.

Buonormuecias cerexa

1 [Haxomrenue womos H' » npoctpancrse uemay wewGpanoit  nenonosmoii
icrerounoii cremxofi 1 saincxeune 9T0ro NPOCTPARCTEA.

2 |Crunyasmus anaGomona, CHITES BeMIeCTS i OPraHONAOS, BXOMILIX B COCTAD

3 |Crumynamms suxaunsanie H', a uMenno aKTusuposanue pagorsi cTpyKTyp,
sCTPOEHILIX B MeMOpaNE PACTHTETBHAIX KICTON.

4 [B xueriy saxauupaercs Gomuie BOAN 32 CHET YMEHDIICHIS BASKOCTH WATO-
1AM, 7. €. KAK PeSYLTAT HOTIOMENI BOAN IPOUCKOAUT YBeAHSEIIe Pas-
wepos ~ pacrsuxenie kuericn,






OEBPS/image/1867.jpg
Auamna

1. TlpoananaupyiiTe CHCTEMS! YIPARICHI OPraNNAMEHILINI, KICTOURLIMI
1 HAROpraRUAMEHHEINM GHOTOTINECKMMH cHCTeMAMH, MOAHO A BHACTHTE OT-
AeALHLIE CTPYKTYPS! CHCTOMB YIPARTCHIS HAZOPTANH3MEHHBIX GHOTOTHUGCKHX
encren?

2. Jlowasre ua npusepax (upa wiu Kagaxetasa), wro QONYAMIE i BHAL
ABITIOTCH OMKPbIMBLIL 1 CANOPE2YUPYIOULUNICS BUOTOTIIECIIM CHOTENAMIL.

Cinurea

1. Tlopaceysaaiite, KAKHE CHCTEMH YUPARISHHS MOAHO HPEATONOANTE
H BLAeTITL Y MpeACTaBHTeNe HAPCTSA TGOS 1 paCTemstii.

2. Tlopaceysaiire, cMOraa 1t 651 B NPUPOAC COXPAHHTLCS HAOPrAHHAMEHHAT
6uozoriecxas cuctena, He cnocobHa x camopeazamm, TIPHACANTS ATLTEpHA-
THBNLIC ADrYMCHTH K NPOTHEOTOTOAHONY MHHIIO LTI CMOACTHPYHTe THIOTCTI-
“lecKie YCAOBHS, ZEIAOIHE CHTYAIIO BOINOKHOR.

Ouema

1. Onennure, nowesy Guonorisecxuil 0GHexT MORHO HAIBATS CHCTEMOF. OBCy-
ATe, TPABOMONHO M YTREPHXATE, TO ABCOTIOTHO M0G0 GHOTOMICCKINT 0BBEKT

2. Kanaas a GHONOTHNECKAs CHOTEMA HMEET COBCTREHIYIO CHCTENY yIpaR-
emns? Tpmnexure Rosogst «BAs u «IIPOTHB», ApryMeHTHDYS W AOKA3MBAL

POTHBONONOAHELE CYN eI HA IPHNEpaX.

§ 17. pusuun 0GpaTholi Bsisu HA NPHMEpE peryaHpoBamHs
HIHOTOrHIECKHX NPOLECCOB B OPTAHHIME UETOBeKA

Llens usyweHus MOl MeMs: ONMCHIBATS CHCTEMS ynpAENEHMS & GUOnor.

Kax pezynupyemca mewmnepamypa mena uenoseka? Ymo  npoucxodum
& Op2aHU3Me NpU NOBBILIEHUU, & YO ~ U TIOUKEHUU MEMNEPaTYPI KDY X0~
el cpedsi? KaK pezynupyemes Konu4ECmo 2MioKO3bI U Y2NeNC020 2338 & Kpoau?

Uimo HyXHO N0BMOpUME 0N YCNeWHO20 Usyuerus memei? § 26 W 44 — yieBHK
ans 8 knacca; § 25— yueBHuK AN 9 Knacca,

CHCTEMBI yNDABACHHS He TOTBKO B GHOTOTHN, HO M B LEJOM, HMEIT
OUPEAEEHHYI0 HOCTOARYIO KOKCTPYKINO 1 COCTOAT M3 PAXR OGAIATENLHEIX
KOMIOHERTOB (cxema 2). KAK IDABILIO, B CHCTeMY VIPABICHHS JOMKHE BXO-
ANTH CleAVIONHe HECTDYMERTSL:

1) eKOMAHHEL NETD» CHCTEMB! YIPABIEHIS, KOTOpHIl reHepUpYeT, 0T-
J8ET KOMAHABI, AHATHIUDYET X SQEKTHBHOCTS /LA AOCTHKEHHA NOCTAB-
emmuix neseli;
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5 |B peayaLTaTe NOBMMICI KHCIOTHOCTH BOTIOKHA LEATIONOTH CTAHOBATCS Go-
tee KM, @ TaKKE (BEPOSTHO) PASPYIIAIOTCS WM PAIMATIAIOTCH GENKO-
BbE - HEKTHHOBHE COEANCHIS MEAAY BOTOKHAMI HETION0IH, 1 KICTOTRAT

38. CooTieciTe XaPAKTePHCTHKI I CROFCTRA TOPMONOR ayKCuNa 1 2ubGepennu-
wa. 3anommure TaGaMLy OTBETOB.

Duroropuon

Caoiietsa u xapaxrepuerikit

A) ayrcun

B) rutGepeamu

1) AxTuBupyer poct 60KoBMX MOGETOR MOALKO HpH YXATEHIH
sepxymeunoit non

2) Hurorza «ne paboraers camocroszensio. BupaSarusactes
 pymKmHOMHpYeT B oOprammaMAX pactemmii TONLKO BMecTe
© apyrmn ermyaupytomynn ropuomay,

3) HIpuBOZNT K JARAGLIBANIIO DeCCEMARNAIX MIOZOR 603 OMIO-
sotsopera (naprenorenes wn naprenoxapmus).

4) Uame nopanasier ofpasosamie GoxoX noGeron (xopueii),
ccan coxpanena nenTpATLEAR BEPXYIIEURAS TOUKA POCTA.

5) Crisyupyer sernientie i (11i) «BHIXOR B CTPEmKY» ¥ Pe-
ica, MOpKOBI W APYFEX BHEOB ¢ HPHKOPHEBOii AHCTOBOf po-

6) CunreTiriccKie ANATONM B BHICOKEX KONIGHTPANHAX MOFYT
HOMOMEA0BATECS KAk FePOUIHALL.

7) CriocoGeTsyeT nOBMIIENII0 COTORA B CeMeRaX sMens, ¥ ie-
KOTOPLIX BIAOB SAZ€PIKHBACT CTAEHIE THCTHED.

8) OGecreunsaer poct e 5a Cuer pasMEONeHMS KIETOK (oMb
senenna), a aa cuer pocra yike 0BpazoBaBmINXCS KACTOK (30HA
pacrsmenis).

9) Boswosio (seposiTio), AeiicTayer na remeTieck e npoieccs:
BRYTDH SAPA KACTOK,

TaGauua orseros

@uroropmon

Howep npuanaxa

A) ayrcun

B) rutepeanui
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2) COBCTBEHHO MHCTPYMEHTH! YIPABIEHIs — CHIOCOOH! NPOBEAEHIA KOMAH
K YIPABASEMOMY OBBEKTY, T. €. CPEACTS BOSAEHCTENS HA ero NoBexeHue;

3) MHCTpYMeHTH f1a cOOpR cBefeHuii 00 YIPABAREMOM (KOHTPOAUPYe-
M0M) 00bexTe.

Kpowe cucrems yupasiemus u O0BEKTA, KOTOPHM OHA YVIPABAAET,
00A3ATENBHO HYJKHO YUNTEIBATS DASINUHEE BHEUIHME BosfelicTaus. DTO Mo-
KeT GTH BAMAHME OKDYKAWOUEH CDEAB WM, HAIPUMED, BMEIIATENHCTEO
AIbTEPHATHBHBIX» CHCTEM VIPABIGHIHS M WX BOSfeHCTBHE HA O0BEKT, ecait
BADYT TaxoBbe BO3HMKHYT. KpoMe BEINECKAJAHHOTO, BAXHO VUMTHIBATH
¥ yeab, panu JoCTICKERUA KOTOPOH paGoTaer cucrema ynpanieus. B meon
BCe BHINECKAJAHHOE MOKHO NDEICTABUTS B BUAE PHIOTETHUECKOM CXeMbI:

Cxena 2

‘Bosgelicase seneli cpest

CyGranr
yapantens:

Tpsaan Obparnan

Obrert I
yupaneris

Pecypera.

e

Boaelierane suemmel cpors

TIpuuum 06pATHOI CBA3H — OLIH U3 OBAIATEBHEIX NPHHLUIIOB, XADAK-
TepHBIX ATA PAGOTH CHCTEM VOpABIEHNS B OOIOTHIE (M e TOXbKO). O
HpeAoIaraeT, UTO HOC7e HeK0ero BoSAGlicTEIA cHCTEMOl VIpaBieRus Ha
O0BeKT «KOMAHAHEL LEHTP» AO/KEH NOTYYHTH W NPORHATMSHDOBATS HH-
Qopmamuio o crememu yememmocr oraamEX Komamx. Jassmefimue pe-
IEHHA 0 MPOJOMKEHMN WM NDEKPAIEHMH BOSACHCTBUS, WIN MOMEHEHILT
MEXAHHAMOB BOILEHCTBUA «KOMAHJHEL UEHTD» AOIKEH NPUHNMATE HA OC-
HOBAHIHN AHATNGA NOTYUEHHHX chexeruii. Taxoe saammoelcTsie u B3aM-
MOOGYCI0BIEHHOCTS «VIPABIERMS s OT €r0 PEsyIHTATHBHOCTH I HASHBAETCH
cucmenoit o6pamuoti cansu.





OEBPS/image/2018.jpg
39. Haoopasure nponece ramerorenesa y ausorusix. Bmumute nassamse coor-

Berernylomeit somst.

Bona

Hagsamne

Tiponece raxerorenesa

I

m

w

BeTernomaTs mu oaworo.

40. OrsieTsTe SHAKOM oo NPOIECEH, COOTBETCTEYIOUME 30HAM TaMeTOTeNesa.
OOt CTPOKE MOET COOTHETCTEOBATS HECKOALKO ILIIOCOB, HO He MOWET He CO0T-

Tponece

Bous

i m v

1. Muroa

2. Meitoa

3. Mntepdasa mexcay meitosos 1
1 wefioaon 2

4. Mtepdasa mexcay miroaon

PR —

6. Jlumonpue wrericn

7. Cuenmanusauus xrerox

8. HaGop xpomocon 2n2¢

9. Habop xpomocon 2ndc

10. Hacop xpomocont 1n2e

11. Hadop xpomocont 1nlc

12. Haxomenie neo6xousix mi-
rateabmsx semects, ocobeno y
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Pery.Isuus TeMepaTypsi Tea, YPOBHS YrACKHEIOT0 ra3A N KOIHIECTBA
II0KO3BL KAK MPUMED (BYHKUHOHMPOBAKMS NPHHIKIA 0OPATHON CBAIM.

Texnepamypa meia. Kax sl HOMHUTE, MIEKONHTAIOMME M ITHIS —
TEILIOKDOBHbIE KUBOTHEIE, Y KOTOPHX PASBHTE (UIMONOIUUECKHE MEXAHMUS-
MBI NOAEPIKAHHA TEMIEDATYDH! Tena. Bbl y3Ke JHAKOMILINCS C TeM, KAK 3T0T
npomece ocymectaiseTea y uenosexa. L[EHTPH TEPMODEIALIH HAXORATCA
B IPOME3KYTOUHOM OT/EIIe FOIOBHOPO MOSTA. B 9TH LEHTPH MOCTYIACT HHDO-
MAILIA 0T TEPMOPEIEITOPOB, HAXOAAIIMXCH KAK B KOKe, TAK I BO BHYTDEHHIX
oprasax. Ciofa e IPUXOAUT HH(OPMAINA OT GAPOPEIENTOPOB KPOBEHOCHEIX
coCyZ0B. OHU CHPHATUGHDYIOT, CY/KeHBI COCYAB IIM DACIIMPEHB, BHICOKOE
B HUX gapreHue wiu HuoKoe. IIPHKAIH, YXOMALIME U3 <TeMIEPATYPHOFO
LEHTPAY, WAYT i K COCYAAM, H K MBIILAM, M K THIO(HIAPHO-THIOTATAM M-
cxolf cucreme Kax K «o0uwey uTaGys HepBHOI M rymMOpabHON peryaauui,
315 Apyrunt oprasa. TIPH IOKIIKEHMH TEMIEPATY P KO COGHPASTCA B 4Ty CH-
HYIO», YMEHBIIAS IIOMAAL CONPUKOCHOBEHIIA ¢ XOIOAHEIM BOJLYXOM, JAKDHI-
BRIOTCA MOPEI, MOTOOTAE/eHNE MOUTH mpeKpamaercs. IAPAILIETLHO MbIIILE!
Tella HAUUHAIOT CHOHTAHHO COKPAUIATHCA, BRUICNAA TEIMI0 (APOAKE), KAIMI-
IADHI KOXH CYKAIOTCSA, SAME/LIAA OCTHBAHME, & B LEJIOM PEIKO HOBBILAETCS
OBMEH BeLECTS — yBeuNBACTCH BHPAGOTKA BHYTpenHero Tenia. Kak To15K0
oprasman corpencs, ot odexTs mpexpamaiores. Ben corpesarue He Ha-
CTynIIo, peKTE BYAYT yeHwTMBATECH.

TIpu meperpese COCYAH KO HANDOTHS CUTBHO ACHIMPAIOTCS (KOa
KpacHEeT), NODH OTKDHBAIOTCA, BHACIACTCA GOTBUIOE KOTMHECTBO HOTA,
2 BHPAGOTKA TENTA B KIETKAX OPFAHMAMA MAKCHMATBHO 3AMEATACTCA.

Vposens yeaexuenozo 2asa B OpramuMe KOHTPONMDYETCS ABIXATEBHBIM
LEHTPOM, PACIIONI0KERHBIN B TPOZOTOBATOM Moare. HMEHEO C105a nOCTyIAeT
MHQOPMAIILS OT XeMODEIENTOPO, HAXOAAMMXCH B AOPTE, KPYIHEX APTEPHAX
M ApYTHX KpoBeHOCHBIX cocyAax. KK TOIBKO KONUUECTBO YIIEKHCIOro rasa
B KDOBU HOBBIIIAETCS, «LEHTP BIOXA AAET KOMANAY MeXpeGepHBIM MBIILAN
 AMAQACME K COKDAIIEHHIO W IPOUCXOAHT BAOX. BAOX He OYAeT IpOHCXO-
TS 20 TEX MOp, MOKA KONNHECTBO VIIEKHCIONO Ta3A B KPOBH He BO3ACTET
0 onpenenentoro yposis. ECIu e BIOXA He HPOMCXOANT, CAEOBATEISHO,
KOHUECTBO YIMIEKHCIOTE B KDOBU He NPEBBICHAO CBOX dmaueruit. Tax ue-
IOBeK MOCE MHTEHCHBHONO HCKYCCTBEHHOTO HANOHEHHA KDOBH KHCIODOAOM
OATO He BAMXAET (I ABUINT TOPAIAO PerKe).

Toce BRoXa CleAeT 3aKOHOMEDHEL BEUIOX, DEryTMpYeMsiii «eHTPOM
BBULOXA0 , KOTODHIH HAXONUTCH B TOM e NPOJOITOBATOM MO3Fe, PAAOM € IEHT-
pou Bxoxa.

Koauueemeo 21i0Ko3b. 6 KPOGU PEryIHDYETCS ABYMS TOPMOHAMH NOMKe-
IYAOUHOM Keess: UHCYAUNON 1 2210KazOHON. KAK TOTBKO KOTHUeCTBO caxapa
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41. Veranosure cX07CTBO N PASAMNIS MEAAY NPOUCCCAMN 0OTEHESA  ClepMA-
Torenesa, 060SHAMME SHAKOM «+» COOTBCTCTBYIOIIYIO XAPAKTEPHCTHIY B TAGXMIE.

Tipusmas Oorenies | Cuepmatoremes

1. ObpasyioTes HOABMAHbE HONOBHE KACTEH.

2. O0PasYIOTCR KAETIH ¢ FAILIONANEIN HAGOPON
xpomocom.

3. VI 1 xemicn nonoB0f eaeast obpasyeTea
1 gpymcmmounpymouan raera.

4. OGpasyercs menoapmsan KAeTRa

5. ¥1a 1 xemcn nonoRofi Aeneast obpasyioren
4 pymcuonaxsusie ramers.

6. Turonasma 1o AONCpIIN KACTRAN pacTpe:
sexsiercs pasuowepno.

7. Turonnasma 10 AONCpIIN KACTRAN pacTpe:
neasiercs nepanmonepio.

8. Mi0r0 BOHONOTATE I HIX KICTOR.

. Flor BeuoMOTaTe LHEX KACTOR.

T0. TIporiece oXBATHEACT Bech NEPHOA HONOROH
spesocta.

T1. B ocnosio nponece natnnactes i saKan-
wmBaercs g0 pompenus.

12. Haraminsaior MHOTO DNTATCARHAY BOIIECTE.

42, Ormersre na nompoct.

1) Uro raxoe npoyece onaodomeopenus?

2) Kakas 9acTh CIEPMATO30MEA NDOHMKAET 38 MeMOpamy sliiexieTsi
B ee wuTomTAIMY?

3) B muTonIAIMe CHEPMATO0MAOB M clepMueB (y pACTeHui) ects MuTO-
Xomapuw u x70pomnactsr. B oTuX opranomgax roxe ects JHK; ee assisator
«TOMIASMATIECKOH HACTEACTBEHROCTEI0» . OT KOTO 3 POAUTENell HOTOMOK
Gyzer nonyuars ot opramous u ux JTHK?

4) B uem ocobensocts napreroresesa?

5) KaKoe HOTOMCTBO MOXHO OHAATS Y UE/IOBEKA, ECIH ONHOBDEMEHHO
JBa CHEPMATOIOMAA ONLIOAOTEOPUIIN ABe AHIEKTETKN?
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B KpOBM, OTTeKalomell OT KUINEUHNKA, BOJPACTAET, DTO UYBCTBYIOT XeMOpe-
LLENTOPH, KAXOAAIECH B 0COOHIX KIETKAX HOAMKEIYAOuHOM Heesst. B oTser
HA 5T0 NPOHEXOANT BEOPOC MHCYMMHA B KPOBb. [0 ero BoszelicTaiex KieTKI
IledeR ¢3a0MPAIOTs TUOKOZY M3 KPOBM M HPEBDAIIAIOT ee B HEDACTBOPHMBL
noMcaAXapHA TaKOreH, KoTophii B KX 1 OTK Ak BAeTeA" . KAK TONBKO XeMo-
PeIENTOpH NOMKENYAOUHOM He/eTl «HORUMANTo, 4TO B MpOTeKAMMell KpOBI
HEZOCTATONHO CAXAPA, OHH <COOBUIAIT> 05 HTOM KIETKAM, OTBETCTBEHHEIM 32
CuHTes rOKATORA. BHEUBUINCS B KDOBS, IMIOKAIOH SACTABIACT KIETKI me-
wewn cosepmuTs 00paTHoe Aefictsme. B pesy.sTate IMKOTeH mpespamaercs
B IJI0K03Y, KOTODAR BHIODACEIBACTCS B KPOBS 3 KIETOK HeNEHH.

TIpusuun o6paTHoli CBAGH NO3BONAET KOPPEKTHOBATH CIUIY M CTENeHD
BoselicTBIA HA IDOIECE, A0CTHUS HAMIYUIIEro PesybTata. O rAPAHTHDYET
npexpamenue Komanx, ecuu adext yxe aocturnyr. Bepoarso, ecin cio-
JKUTCA CHTYAINS, IPH KOTODOIi, HECMOTDA A TO, WTO Bee KOMAHJE! GHLIIH
BHIOHEH!, & Leh BCe PABHO He JOCTHIHYTA, TO CHCTEMA IPHMET MEBIe pe-
e 1160 noruGHeT.

Ipoxexymounsiit 032, ZUROPUIAPHO-2UNOMATANUNCCKAR Cucme
Xa, yenwmp 600xa, yenmp 6bid0Xa, OPAMHAR C6L3b, MEPMOPELYARYUS.

[ e

2. Kax 5w nomumaere, w0 Taxoe mepxopezyiayus? Kax ona ocymecrsis-
erea?

Tpumenemue

Onpenesre cosss Mexcay sagammse 1w 2 yposms «Omemkas, npescras-
semminn moce § 26 yuemuxa s 8 Kiacea, w HayHAENOii Temoit. OuenuTe Bep-
HOCTS OTEETOR C TOUKI 3pEHIs HBGEKTHRNOCTH CHCTEM YIPARICHHI.

Anamna

1. MaoBpagute ® mixe cxesst asnuity odeKTHERLIX i HeaddeRTHRRLIX Cit-
crew ynpannenis. TlpuneauTe pHMEps (BOIMOAHO, THIOTETIHECKNE I He TOTL-
Ko Buoorieckime).

2. BuckauTe BAme MEEHNE 0 NPHTMHAX (OPMEDORANIS HeodpeRTHBHEIX
CHCTeN yHpaBIeHIs B HeIOBeNeCKoN obmeCTse.

Cinurea

OuexiTe, MOAHO it PACCMATPHBATS BAMSNIE BHYCOB Ha CHCTENH yipas-
SeHHS KIeTKOfi KAK BMEIIATLCTHO ¢ATRTDHATHENMIX® CHOTEM YHDARTHHS
3 mx soszeiicraue na ofvexr. MOHO it CHNTATE YTHCPAICHNE 0 BEPHOCTH TPH-
Mepa ATLTEHATHRNLIX CHCTEM YIPABICHIA 601C ILTH MEHe® CHPARGATHBEIN O-

1 aCTININO TMKOTEN JANACACTCS TAKIKC I B MELNCUHAIX KIGTKAX.
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KPATKHI CJI0BAPb TEPMHHOB!
A

ABTOTPOPLL — OpramIML, HCHOTLAYIOWHE A1 TOCTPOCHI CBoero Tena CO, B KateCTe
CAMHCTBEIIOTO I PIABHOTO MCTOUINKA YIACPOAA  OGIAAIOME KAK CHCTONON (JepNCHTOD
A accusuALs CO,, TAK 1 CNOCOGHOCTLIO CHITEINOBATS Bee KOMIOHCHTL KACTI.

Ananaun — npoece npuBKamn.

Anenoaumugpocdar (AJID) — HYIICOTIA, COCTORNL 1 ANEHINA, PHOOILL H ABYX 0CTAT-
KoB ociopot KicaOT.

Aenoauumonodoedar (AM®) — yiacons, cocronupe 13 aaeuna, PHGOI 1 OAHOTO
ocranica ocoproit Kic1oTsr.

Aenoauuzpuocqar (AT®) — uyiieorius, cosepscaupull azemes, puGOsy i Tpi ocraTica
ocdoproit KucaoT.

ApeAIIN — TOPMOI NOITOBOTO CAOS HAAHOSCMKOB.

‘AdoTdueatuts — yeROCHH NOACIYIADIONO 83070 BOJAYXA AOTDIKCHDYIOIILMIL GaKTEpIL-
i © 06pAI0BANMEN COORUHEHI] A30TA, AOCTYINLIX AT ADYTIX OPFAMMINOD.

ANTin — Ge10K MUIOUILIX BoAOKOI,

AdLzeTh — BApHANT Teta, KONTPOTPYIONYIL OO 13 MpOABTENIH MpIIHAKa.

AuGer0 — 5T0 PASNILA MEAAY KOTIECTEOM OTPANEMHOI O HOBEPXHOCTH cOMIEHNON
HEpIIH K KOTHYECTEY NAZAOMEH HA HOTO DHCpTHIL

"AdmurepuaTiibeil — H0nyCKaIOW O 3 ABYX I HOCKOTLKHX BOINONHOCTEI.

ASMMHOKHEAOTL — OPTAMINCCKIE KHCIOTH; OCHOBHOI D/ICNEIT HOCTPOCHHS PACTHTENLHLX
H ciBoTILIX Gexkon.

AsToa - npANOE AeRCHE KACTI IyTeM HepenAAIE Ged OGpAIOBANIA XDOMOCON, BilE
[

AaODOGLI — OPrANINLA, KUBYIII TP OTCYTCTRINI KIICIOPOA.

‘Auiporeniea — GopMA PATMHOXCHIA ODrANNANOR, HPH KOTOPOIl B DAABITII 9APOASIIIA
VHACTBYOT SyKCKO 51D, pMBIIECEHHO® B AHNO CIEPMATOIOMAON, A KEHCKOE — O YIACTEYCT.

ANTHGHOTINN — OPIUNIICCIHE BOUICCTHA, OPUIYOMLC MHKDOOPANHINAMH K ODAAAIO-
e CHOCOBHOCTLIO YOUBATS WM NOKARASTS PUIBHTHO APYTIX MIKDOOPIAHINOD.

ANTHTCHL — BOICOTRA, BOCHDHUNMAIIIICC OPIALHINON KK YIKEPOLULE It BLILEAIO-
e CHOWHPHCEIyYIO YO peakiuo.

AuTiTesa — TA0GYIADULE GeTKH, CHONHHHCKIE CHIILBAONIHOCS © SYOPONILNI BeIe-
CTBAMI (auTHFORAND) 1 OBeCIOTHBAIOHE WHNYHITOT.

AYTOCOMA ~ HETIOIOBLAC XDOMOCONE, OAUHAKOBLIC Y 060X HOA0R.

B
'BaKTOpMM — MMKPOOPrANIINH € HPOKADHOTHLN THION CTDOCIIS KICTKH.
‘Barepuodars — mupycs Gaczepili.

BaupuL — 8106He GAKTOpI BAIOTKOBHAHOH (OPNLL.

Becno100 PAIMHOCMNE — PAIINILIC CTIOCODH PATMHONCHILS OFANKINOY, XAPAKTODHIY-
1OIECH OTCYTCTAIEN TOIOBOTO IPOLECEa 1t OCYICCTATHEMME 663 YHICTIS HOAOBKX KICTOK.

‘BuBAteNT - 11ADA TOMOIOTINILX XPONOCON, COGAMHNILX MEKAY coBofi B Melioae.

BuoMeXAMNKa — PAIAC GHOIONMH, WYMo NeXamiecK o cuolieTua TKaueH, OpraNon

4 OpFANINA B UEON 1 TPOHCKORAILHC b HIX MEXUNIHCCKHE ALICHI.

‘BiuociiTea — 0GpAZORAILE OPrANINECKIIX BeWECTA U Go1ee IPOCTLIX CoSuIeNIL, TpOC-

XORALEC B HKHBLX OPPANHINGX 0K ACHCTIEN CHOKATATHIATOPOD — (ePUEHTOD.

TTloRroronon b pycckolt pessKRI HazATOCTE «ATANYDS
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nociTexsio GaxTepiodaron i Bupycon weronexa? HIpHBeAuTe ApryMenTs «3A»
1 «IIPOTHB:.

Ouemca

1. Hamumure pedepar o mpmememim opQeKTHBNAIX CHOTEN VIpARACHHS
B MeHeUKMenTe, IPOTPAMMHDOBAIII, IEAQTOTHIE.

2. Ofeyaute, Moraa i Ha Hameli TAGHETe B X0fe OBOTIONHI AHEOFO chop-
smpoRaThes cucmena ynpaaenus Gea o6pamuoil cenau. Bume wam minie Guta
651 AHAHECIOCOGHOCTS TAKMX OPPARNANOR U MoueNy?

§ 18. Mexammam aelicTBIST TOPMOHOB HA KICTKH-MUMIeHH
Ha npumepe serporena

Liens usyseHus 3O mewmsi: OGLACHATL MEXaHAIM AEHCTEMA NUTAHLIX (cTe-
POMAHEIX) FOPMOHOB.

im0 061820 MEXOY NOHAMUSMU «HEDEHO-2YMODANSHBS PEZYNAUUS U «2OME0-
‘cmas»? Ymo omHocumGs K nunudam? KaKoea ux ports  KIEMKaX U OpeaHuIMax?

Um0 HyXHo NOSMOpUI AN yCnewHo20 U3yHeHuS memei? § 27 — yeBHuK Anst
9 knacca; § 3 yueGHuk ans 10 knacca.

Tousrue exnerku-mumenn». Kax 55 HOMHITE, TOPMOHE — 9T0 GHOTOH-
WeCKH AKTHBHIC Bem{ecTBa, OGPAIYIONIHECsH B KIOTKAX IHIOKPUHHEIX Keles.
M mect cinTesa rOPMOHSI NOCTYMAIOT B NPOTEKAIOILYIO 1O JKeIe3aM KDOBH
M PASHOCATES 1O OpraHMIMY.

TlomaTue «Mumesnns XAPAKTEPHO /LA 00CHX peryiauuii, Kax HepsHOM,
TAK 1 rymMOpabHOM. BCIOMHNTE, KYA TOCTYIACT HEPBHBUH MMIY.BC, WAY
it 10 pedyexToproii Ayre. «MHIIEHbI» JUIA HETO CAVAKAT MR, TYIIA
MBI, MEleuHB CIO/ ONPEXENeHEOr OPraHA WM KOHKPETHAR JKeTesn.
OcofenocTsI0 e ryMOpATBHOli PErIALIN ABIACTCH KOMIIEKCHO BO3AeH-
cTBUe TOPMOHOB HA pasmiHbe HpOneces:. MHANE FOBODA, B OTIMIE OT HepB-
HOM PeryIANIH, i KOTOPOH MUIIEHBIO ABIAETCA OAH KOHKDETHL Opras,
TODMOHBI KAK DMOAKTHEHBI BewecTBa BOIACHCTBYIOT HA P GUOXUMUTECKH
M (PH3MONIOTHUECKH BIAMMOCEAIAHKEIX IPOILECCOB B opramuave. [0 ool npu-
UHHE NOHATHE ¢MHIIeHB» A KAXOTO ODMOHA rOPASAO Golee WUPOKOE.
«Muimensi0s UaCTO CTAHOBMTCA He OTASNbHEL ODraE W jaxe He rpymma
KJeTOK WM TKAHEH, & MMHHO Pfi GHOXMMHUECKHX NDOLECCOB, KOTOpHE
KOMILIEKCHO HIMEHAOTCA 10X AeHCTBHEN TOPMOHOB. DTO TAK3KE NPHBOMT
K HOMeHeHUAM B (DUIMONOTHUECKOM COCTOMHMM OPrAUINA, A HE K KODOT-
KOMY ¢DAGOBOMY» OTBETHOMY AeHCTBUIO, KAK DM BO3XeHCTBHN HepBHOTO
numyasea.
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GHIBAIOT PAIKBIX APKUX IBETOB: JKEITOTO, KPACKOTO, OpaHKesoro. O cofep-
JKAT IMIMEHT — KQPOMUH (MODKOBb, NEPCHKM, TOMATH, ThkBA). TaKsKe HTOT
BHJ ILIACTIN IPHBIEKACT HACEKOMBIX, OKDAUINBAS B COOTBETCTBYIOUIME NBETA
JIenecTxu po3, NOKCOTHEUHMKA, TIONBNAHOB 1 T. 4. Eille B HUX MOTYT HAKAILIH-
BATHCA BPEAHbIE BEIeCTBA (KPACHHE 1 JKEITHE ONATAIONIME OCCHHIE THCTES).

XA0pomIacTsl — canble HIBeCTHEIE M ACHpOCTpAHEHHBIE miACTIM. Hx
ocuopmAs QyHKIMA — ocymecTaieRue mpouecca gomocunmesa. Mo obmemy
ILIAHY CTPOEHMS BCE IIACTHEL CXONHBL MY CO0OM, HO MBI OCTAHOBHMCH
HA OCOGRHHOCTSX CTPOGHHA XTOPONIACTOB MMEHHO B CBATH C BHIIONHAEMBIMI
M QYRKIHAMH.

Mrax, omn umeior ve memOpansi. Hapyauas xeu0pana xioponracra
raagKas. OHA OFPAHWUNBAET XIOPOILIACT OT OKDYKAKUIEH €ro LHTOMIASMEL.
VIMEHHO HENPOHLACMOCTS HADYKHOI MEMOPAHBL A1 DIEKTOHOB X10POPII-
xa genner porocumtes BosmoxmbiM. Kpone Toro, Kak u mobas HApyKEAs
MeMOpAHR, OHA OCYUIECTBAAET HACHPATENHYI NPOHMUACMOCTS M OBMEH Be-
IeCTs MEXAY XI0POIIACTON H ¢OKpYKaMoueil cpetoits (LHTOMLIAIMO).

Buympennas mex0pana — saxmelluas uacTh XJ0DOIIACTA, B KOTODOH
IpOTeKAIOT peaxmuu BIAMMOAEHCTBUSA CBeTA ¢ XA0POPULION. UMeHHO TYT
oHepeus ceema nepexodum 6 xusuueckyw nepeun AT®. To ects MOTEKyIs
X0POQHILIA 1 APYTHX BEMOMOTATEBHBIX NHTMEHTOB IAKPEILIAIOTCA A BHYT-
penneli memGpane xioponnacra. BRyTpemmss MemOpAHA ke He TIALKasm,
OHA OOASYET BIAUMBAIOIMECH BHYTPH CKIAAKH, HAIHBACMBIE MUIAKOLDA
. THAAKOUAS! OOPAIYIOT ¢CTOMOUKM o M3 MEMODAHHI, HOTPYHKEHHEIE BHYTDS
xa0pomacra (puc. 7), KOTOpbE HAIHBAIOT MUAGKOUIGMU ZPAH, WIH TPOCTO

sueuGpaa
[Buyrper
‘euGpana

Hapyxaas,
aoponnacra’

Caosonie
piGocon
Cussanusie
- opariot
procoris
Homcoun

Orpoua

JIHK xaoponzacra
(a0 owpariena).
B imon xaoporna-

cre oua KomLaenas

Taxexa sexcay
Fpaiasat

Pie. 7. Cxena crpoenits x70ponacta.
970 noayasronoMLLi Opranois, obecneunsaomi: Sxeprieii opramsn pacrenii
1 cumTeanpyiomui rOK03Y
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panasu. Mexay STHMH ¢CTONOUKAMMo €CTh ONMEOUHHE MENGDAHHEE nepe-
TAKKM, NEPEXORBL — MUIGKOUDSL CMPONbL, WIH AN CLIb.

Cmpoxa — 510 MugKoCTH BEHYTH XOponTACTA. B HEH MIABAIOT KOTbUe-
sas JIHK, pasuste suxsr PHE u puGocomsi. FIMEHHO OHI CHHTESUDYIOT Bee
(ePMEHTEI, OCYIECTBAMOIUE KUGHEHHEE NPOECCH CAMOTO XIOPONTACTA
 xumuueckie peaxiuu dorocutesa. Tak, HAIDHMED, B CTPOME HPOUCKOLHT
06pA3OBAHME OPrAHMYECKHX BEUIECTE — CHHTES YIAEBOAOB (LTOKOSH, CAXAPA,
Kpaxmana). TaksKe UMEHHO B CTPOME PAMIATAETCH BOA, H3 KOTOPOIi BEULENs-
ercs croGoMmBI KHCI0DOA. BeAb T3, KOTOPHM MBI BCe AN, 0pasyercs
HMEHHO B X0 OAHOTO 13 9TANOB (oTocumTesa. UTOOH TH PEAKUUH yCHEUIHO
IDOHCXOMILIH, B CTPOME CHHTESUPYIOTCH Bee HEOTXOMMBIE (lepMEHTHL.

Turmenrs: dorocuntesa. JLus TOro uTOGH CBET MOT OKAIBIBATH BAMS-
Hue HA paCTHTeaBHBI ODPAHHOM M, B UACTHOCTH, MCHOIBIOBATECH B UPO-
Hecce oTocumTesa, HeOOXOWMMO €ro HOTIOmeHME (OTOeIemTOpAMI-
mursenTavn, TIMIMERTEL — 570 OKDAIIHHbE BEIECTBA, KOTOpHIE NOLIOMA-
10T cBeT ompexenenHoil e BoHbl, HeNOTIOMeHHEe YIACTKH COHeuHO-
IO CHEKTpA OTPANAIOTCH, UTO M ODYCIOBIMBACT OKpACKY murMetos. Tax,
SeleHblil MUIMERT XJ0DOGUII MOTIOAET KDACHME H CHHME IyuM, TOTAA
KAK 3e/leHbe IYSH B OCHOBHOM OTpaNcamTes. H NOSTOMY THCTBA KAMyTes
FreT—

COCTAB IHIMEHTOB 3ABHCHT OT CHCTEMATIYECKOTO NOJIOKEHHS TPYIIEI
oprasusmos. V QoTocuuTeanpylouX GaxTepuii 1 BoAOpoctell murMenTHE
cocTan ouer PagHOOGPAIEH (XIOPODILIL, GAKTEPHOXI0DODUILIEL, GAKTEDHO-
pozomcu, KapoTHHOuAH, PuKoGuIHKE). HX HaGOp 1 COOTHOmeHME cremi-
UUHB JUIA PASTHUHBIX TPYII H BO MHOTOM 3ABMCAT OT CPEAB OGHTARUS OP-
ramuonos. TTurMenTS! OTOCHNTEa Y BHCIIUX PACTEHIH JHAUNTENHHO MeHee
pasuooBpasmst. TTHIMEHTE, CKOHUEHTPUPOBAHHEIE B ILIACTHARX, MOKHO Pa3-
KEANTS A TPH TPYNIBL: XA0POYULAB, KAPOMUHOUDL, PUKOSUIUNNL'.

Domocunmes, xaoponaacmui, TOPOPUAL, MUIGKOUDW, epaKL,
empoxa, aaxerxw, yumoniasxamuveckax JHE (4umonaasxamuue
C€KAR HACACOCMBEHHOCTIY), NOAYAEMONONKbE 0P2aHOUDbL, naacmudb,
aelikon.aaemet, xposonaacme.

Buanme w nomumanue
1. Kax sst nommmaere, 570 Taxoe JoyMepaNHbe 1 NOIYAGTIOHONNSLE 0D
2anoude? Opmmaxows: i o7 nomsTA?

7 DuKOGHTILL ~ CHCHH(UTECK e MITMENTS KPACHOTo i CHIEEro IBeTa, Cofepa-
Iees y MUANOGAKTEPHIi H HEKOTOPLIX BOZOPOCIIEi.
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2. Hagomnre muste murMents:, Kpone Xi0podua.

JLie—

1. CpasmuTe BHAH IIACTIA 1 YCTAHOBNTE CBASL MEAZY X WBETOM (LHTMeH-
TAM 1 HETHIMHNTHLMH BeIeCTBAMI) U BUAAMI TIACTIA.

2. Hagomire MpMMEHBL, DO KOTOPAIM X/IOPOIIGCTE OTHOCATCR X MOIYARTO-
[T —

Anamus/Cunres

1. Mao6pasiTe B Bize CXeMEl KOMIOHEHTS XTOPOILIACT I YKAIKITE X POTh.

2. Tpoauanuanpyiite XapaxTepHsie NPUINAKH i ONPEAGTNTE CRAZE MEAZY
UM H CTPYKTYPAMH XI0OIIACTA, ANOTHUR TAGAMLY.

Crpyxtypa xioponiacta Dyuruua xioponacta

Hapyauan senbpana

Bayrpeunsna uex6pana

Crpoma Teneruieckui annapar

FRuarocTs i BemiecTsa b Hell

1) comepmur xnopoduan; 2) xonsmenan JHK; 3) cxmamsu; 4) conepnt
epmentss; 5) obpasyercs AT 6) obpasyercs rmoKoda, caxap W KpaxMaT;
7) merxue pubocomss; 8) rpamss; 9) obpasyeres xucaopos; 10) PHE; 11) xa-
sexnss; 12) rnagwass; 13) meer exnagn; 14) me BHIyCKAET dMCKTPONE XT0PO-
uana » nuronnasy; 15) cumTeampyITe OpramIIeCKe BEmeCTEA  YTICHOAN;
16) obecniewnnaet ofwen pemecTs MexAY cTPONOf n muTOnARINOf; 17) Anaseres
nETonAAIMATIECKOf, WM BREAACPHOM, HacTCACTRCRMOCTSIO; 18) BaAmMOACHCT-
e cnera ¢ xaopogmaON.

Onemxa

Onemure peasmbie cHTyamun 1 HOAYMAliTE, KaKIe DMBOAN MOHO M3 WX
crenas.

1) AxeGa noxcem dazoyumuposams odnorsemounnie 6000pocu u e nepesa:
pusam ux no necroabry dned. lpu Imox ona noxyvaem om 6000pocu KuC10pod
u exvorosy (pesyavmam omocurmesa). A G0dopocb noTYNGEM. w3 YuMONAG 3N
aneGu yerexucanii 2as, 60dy, muneparonsie cewecmoa. Kpoe moo, 6 yumo:
naase Goree KONGOPMIHE YCAOBUS ~ MOCTOSHNDE XuMuNECKU cocmas, Goace
nocmosnnbe dasacnue u meXnepamypa, omEymEm6Ue XUWHUKOS U RAPAIUMOS.

2) Moxeno nocmasums c1edyrousuii IKenepuenm; counoiis NACUCTIL seaenviil
auem nepemepem 6 nearyw Kauuyy ¢ moxuervin cmerox. lloxecmumy my Ka-
iy 6 wuemy npodupry. B abeoanmmuo mexnoik Koxrame (n0AR0CMbM UCK110NG
Jouseit nonadanue caema) ocoemume KAWLy FPRUN 2YLON, GAUIKUN N0 CnEKMPY
K Gnesnony caemy & mevenue 1-1,5 c. Bot youdume, umo nocae ooraouenus
ayua codepaunoe npobupru Gydem ropomwoe opexs coemumoes. llpu nosmop-
Hox ocseusenuu coexenus ne naGandaemes, 0axe €CAU YSeAUUMD NOUHOCS.
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Bamno! Ha-3a omacmocrn memapemiii ametoma, Gemsmma i emmpra padota mpo-
BOANTCA yuHTCTeM AeMOHCTPAIMOHO. KOTMNECTRO HCHOTBIOBAHHMIX DEAKTHROR
e gonkHo mpessmaTs 1 M wis KaNAOFo peaktusa. Tlpi nposexemit pacoTs me-
06010 OGeCTEN TS NPOBETPHBACMOCTS HOMeIIeIIs.

Tasoparopuas pators % 2.
[, [ vt —
S —————
ey cbopsmi D e 523 pocnsin oonen: awepasen s
B i g A S A T o
W KepAMHYECKas CTYNKa (XeJIATeNbHO TakiKe NOPOMIOK TOIYEHOr0 crekna); 3) peaxti-
B TioBLNE ciupT, Gemsun (Gecusernsiit), aneron 80%; 4) naGopatopumte mpoGup-
xu, wamin Tlerpi (2 1T, PASKOTO AMGMETPA), BOPOHKa; 5) (ILILTPOBATLEAS GyMara.
oo patoma
Cimmaorams s was o San TS P TP SR RO103
M NPOGUPKY U AOGABATE C;UPT (M cMeck cmupTa ¢ aneTonon). Xopouio nepene-
IATL  MPOUEANTE B MHCTYIO NPOGUPKY Hepea (ILILTPOBATLIYIO GYMATY, VIOKeHIYIO
pucuanue, e bssaine seuses uinp
B s e

=
Mo fmrposamnoll Sywar supesars kpyr @
(KOMUUECTBO KPYTOB JOKHO COOTBETCTEOBATL KOIM-
=]

fecTBy mccneAyensx pactemuii), KOTOpbi MO0
65010 BBt 71ETKKO HOMECTITS 1A BOPTHKH MeRLMICH 13

wamex: Tlerpat. Caenats ua xpyre na guastponats- R

Hoit Gywaru mo pamiTycy ABa HAAPE3a, HE JOXOAR KO

eHTDA, it MOMYUEHHAL «7ILITOKs HEMHOFO OTOFHYTS BII (CM. KAX HA PHCYHKe).

B 1entp GyMaHOro Kpyra ¢ HOMOIIbIO NMIETKH HANECTH ATHO NHFMHTHO
KAUINIM, HPEIBAPHTEIHIO XOPOMIO ee B3G0TaD. HeoBXOIMO CIemMTS, TT00H ATHO
He PACTLTMBATOCE, HO HPH 9TOM HMEA0 HHTHCHBHAI aemeusiii nBer. JLs 9TORO HY’K-
1o KamuyTs He omu, a ABa-Tpu pasa. TIPOAETATE DTO OTACTLHO AT KAAIOTO HCCTE-
AYeNOro pacTemis, 1a OTAELHOM GyMANHOM KpyTe.

TIpocymurs Gysaisiit KpYT (KPYFi, eclu MCCIENOBANEL HECKOTLO pacTemui)
© HANCCCHNMIMI TNTMHTAMI I NOOANT: ero Ha Kpas wam IleTpi, B KoTOpYID
peABApHTE L0 HYKHO HaTHTS C10f Gensina (npHMEpHO 0,5 c), TaK, HTOGH yAa-
10Ch OMYCTHTS B Hero GYMAHLLI «AIOK > , 1O CaN GYMAHHME KPYT He KauOK. 3a-
xpars wamicy TleTps KpHIIKOf, T. €. YAMKOfi G0ALIIEro AuaMeTpa.

TIponatmozars 5a pasgenensne mrmenTaws. TTHrMeRTs, 001aa% HEORHNAKO-
B0 PACTBOPHNOCTLIO B GeHHINe I PASHOI CHOCOBHOCTHIO K A7COPOMHI (ITBTPOBATL-
Hoii Gywaroil, mepeABuraioTCs ¢ pasmIIHOf CkoPoCTsI0. COOTBETCTBENHO, ONIt OYAYT
PacHoTATaTECS 1 GYMAZKHOM KPYTe OTACTBHAMI KPYTOBMIMI SOHAMIL.
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Caabo-sencnas soma, KoTOpas WHOFAA HABTIOAAETES HA NECTE CTAPTOBOF TONKH,
npeacTapaser coSoii x7OpodHL ONpeACTeNTOi TPy, e pacTBopHML B Genginc.
HerocpeAcTpenio Ha CTapToBoii TOWKOi MAXORTES XI0POPILT KETTOBATO-geACHO-
£ wpera, 5 mun ~ x10pogmax ronyGoBaTO-senCHOR0 HACTa. flance CACAYIOT Keamo-
Guaan (10 GBETY CXORNL © KAPOTHHONARNI, O GICANO-KEITOTO A0 KOPHIHEBOTO),
2 5aTem - KGpoMUNM. (0T ACATORO A0 OPAAKEDORO 1 KPACHOFO).

Cpasmire pesyastarsi, momyuemime or pasuix pactemiii. CAeaiite BBOTH
0 NpeOBAARANII TeX WA MLIX WHTNCWTOB Y PASHAX pacTemii THGO WX CXORCTEE.

§ 7. Cuerosas dasa dorocuutesa. Dotodocdopuanposanue

Llens usyieHtn MOl meMs: OBLACHUTS NDOLECCH, NPOTEKEOLLIAE NpH CAETo-
804 hase GorocunTeza.

4mo maxoe thomocummes? B KaKux KNemKaX, MAGHX U OD2aHU3MEX OH Tpo-
mexaem? Kaxue ycnosus HeoGxodumsi Ons chomocusmesa? Kmo omeocumcs
K MpodyueHmam? OmKy0a Skocucmews! nonyvaim sxepzuio? Ymo makoe ATO,
AL® u AM®? Kax smu sewecmea npespauaiomes 0pyz & 0py2a?

Um0 HyXHo NOMOpUI AN YCNewHOZ0 U3yHeHUS Memsi? § 23 — yeBHuK Anst
7 knacca; § 54 — yqeGHuk ans 8 knacca.

Chetosas (hasa IPOXOMNT HA CBETY B <CTONOUKAX» BHYTpeHHeli MeMOpa-
HEL X70pONTACTOB — MuraKoudax zpak (cxema 1). HMEHHO 31ech u cocpeo-
TOMEHE! MOTEKYIB X10pOGULTA. DT (PA3A CKIAABIBAETES U ABYX BIAMMOLO-
noAHAOUX APYT APYra mpomeccos: 1) BaammojelicTsus cBeTa ¢ X10pOPII-
oM (oropocdopiauposase) u 2) dotomnsa.

@omopocopuruposanue — a0 nponece cunresa AT® 3a cuer sHepru
ceta. Takoe Hassanie AaHHBUE pONECC MOAYWWI NOTOMY, HTO CHETES MO-
nexyn ATD — «aKkynyaamopos Imepeuts — oTo pHcoexumesue docara
K AJI®. Crenosareasio, uaeT mpouece gocgopu.auposanus. Taxse Gocdopu-
uposanuen sBaserca mpucoegutenue dochara k AM® u ee npespamenue
5 AJID. A nOCKOIBKY B X0fe (DOTOCHHTESA DTO NPOMCXONHT 32 CHET DHEPrHI
(PomoHOs cBeta, TO K HAIBAHMIO XHMHIMA NpOUeCCA MODABAAETCH 0BOIHAUE-
Hue HeTOuHIKA SHepruu. B pesyaBTATE BIAMMOACHCTRIA CBETA U XI0DOGUILIA
SHEpIHA (POTOHOB NEPEXOMNT B XMMHYECKYIO DHEPTHIO MoKy AT,

BaaumoneiicToue cheTa ¢ X10POBHIIOM — 5TO He NPOCTO OAHA XUMIE-
cxas peakis. PACCMOTDHM 9TOT 10 HE Ouo(usMuecK it IpoIece HeMHO-
10 nogpoBHee. ColHIE CBETUT HA GelIeHbIE PACTERMS, H X0 (OTOHB NONAKAIT
Ha MOTeKYTH X710poduIIA. XI0POGIILT — HTO TAKOE YHHKATBHOE BEIIECTRO,
KOTOPOE OT ONAZAKIS B HETO KBAHTOB CBETA MOKET TEPATS HIEKTPOKE’, BHa-

* Kpose x10podpu1a oita CBOMCTEOM 001420 MHOFHE APYTHE BCIOMOTATETbHLE
pacTrexsusie mursenTs:. Hanpiyep, eiTie, KpACHELE, OPAIIKEBbE KaPOTHHOM.
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Buoxumuueckue rpynmsr ropsonos. 1o THIAM XHMIIECKUX BEUECTS Bee
TOPMOHE feATCA HA TPU GOABUINE TPYNIBL. OXHY H3 TPYNI COCTABIAIOT TAK
HAsLIBAEMbIE (e2K0Gbe 20pMOKL. KAK NDABIIO, 3TO CAONHBE IO CTPYKTYDE
ENTHAB, COCTOAIME H3 AMHHOKMCIOT (1 He TONbK0). JIPYTHMM CIOBAMM, 5TO
KDYUHbIE KOMIUIEKCH, COCTORUIME U3 HECKOMBKNX DASHBIX GEKOBBIX MoIe-
KV, CORAMHERHBIX €y TbQHAHBIMI (TPETHIRAR CTPYKTYPA) WM MHBIMI BIAA-
st Xunmueckoit caasu. HEODA Pa3HEIe GeIKOBbIE MEN, BXOAALIME B COCTAB
OHOTO TOPMOHA, 3AKOIMPOBAHEI B PASHBIX TeHaX. DTO TAKME TOPMOHEL, KAK
MHCYIIUH, COMATOTPONUH, NPOAKTIH, AKTHE H T. A.

Jlpyras GuOXMMIuECKas TPYNIA TOPMOHOB NPEACTABIEHA AURUOHBLNU
eweemeanu, win cmepoudaxu. Iro TUAPOGOGHEE COCAUHEHMS, HE COCTOA-
INHe U3 AMMHOKUCIOT, He PACTEOPUMIE B BOJE, HO CHIOCODHHIE PACTBOPATHCH
B upax u oupax. YACTO X XUMUUECKHe POPMY.IB BKIIOUAIOT B COR LHK-
ueckue cTPYKTYPHL. B KauecTse IPUMEPOB CTEPOMEHEIX FOPMOHOB MOKHO
PHBECTH TOJI0BHE TOPMOKEL, KAK MYIKCKIE, TAK I KeHCKHUe.

BUOXMMAUECKHe (OPAMYALI SCTPOTEHa 1 AHAPOTEHa NOXOXW. I 3TO He cayaii-
HOCTH. B KAETKaX CHHTE3 XEHCKOTO N0/I0BOTO FOPMOKA ~ 3CTPOTeHa (3CTpaguona)
WAET Uepe3 CAHTE3 MyXCKOTO aHApOreHa — TeCTOCTepOHa. To cTs BHauane 06-
PasyeTca MyXCKOJi TECTOCTEPOK, Cyxauii CTPOWTEbHEIM MaTepHanom. KneTka
70 UCNOAL3YeT 1 NpeoBpasyer 3aTem & XeHckwii SCTPOTeH (3cTpaguon). Toneko
HEOBXOAMMO MOHATS, 4TO NPOMEXYTOUHSII «MYXCKOR NPOAYKT HE BIXORUT 33
Npeensl LMTONAZ3MS KIETOK, B KOTOPSIX OBPE3YeTCs SCTpOreH. Myxckoii «npea-
LIECTBEHHIK» HE NONAAAET & KPOBL U, COOTBETCTBEHHO, He BO3ACCTBYET Ha Op-
ranwu

TpeTss rpymIA NpEACTABIEHA FODMOHAMH — nPOUSGOIHULMU ANUHOKUC-
20m. DO rOpMOHHI, WBM XMMMUecKHe (GOPMYIH OMKM ¢ OmpexereHHoli
AMUHOKHCIOTO! W ABIAIOTCA ee MPOMIBOAHOM NOCTE HEGOTBIIMX GHOXMMIL-
ueckix npeoGpasonanuii. B KauecTse IPUMEpA TAKHX FOPMOHOB MOKHO IPH-
BeCTH MUPOKCUH, GOPEHAIUH 1 KOPAOPCHA.IUK. DTH TDU TOPMOHA ABAAIOTCA
POIBOAHBINI AMHHEOKHCIOTE MmuposuKa. Bee oHu UMEIOT pasksie dopiy-
I M ABAAOTCA PEIYABTATOM PASHEIX XHMHUECKIX NPeOODAIOBAHMIE OLHOTO
semecrsa (puc. 16).

Mexanuam AeHCTBUS THIMIHEIX WIN CTEPOWINBIX TOPMOHOB HA KIeT-
KH-MMIIeHN HA IpUMepe S¢Tporena. Bee CTEDOMIHEIE TODMOHBI HMEIOT UeT-
Kuif, CTPOro ompexesenHslii MeXaHUOM AeHCTBUA HA KIOTKM-MHIIEHH, OT-
IMURIOMMT X OT MENTHABIX rOpMOHOB. CaMu OHH TWAPOGOOHB! M HMEIOT
KuponogosuyI0 popuyay. HapysKHAS KIETOUHAR MeNODAHA, COCTOAMAN H3
C10es QoconumLOB, He ABAAETCH LA HIX perpazoli. Motekyst crepous-
HELX TOPMOHOB NDOHMKAIOT BHYTDS KIeTOK-Mumeseif, B mutonasmy. Krer-
KU-MILICHH CHETEIHPYIOT CIOKHEIE IPOTEHHOBEIE MONEKYIIH, CHOCOGHELE CO-
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Pitc. 16. CTpoenize aMIHOKUCIOT I FOPMONOR, ARASIONIXCA X TPOHIBOANMNIL.
HeTpy/ino 5aMeTHTS, 470 WHKIHTECKA HACTS CTPYKTYPHO/ (OPMYIH THPOSHHA
©TA7A 06AIATELHLIN KOMIOHEHTOM TOPMOHOS,
‘06paZoRaBLIIXCA KAK Ge MPONIBOXAE

equHATECH ¢ AMMMAEEME TOpMOHAMM. WX HAIBBAIOT PeUCRIMOPHHLML KON
excanu crepowgmsix ropmonos. TIOKA BETpEUa PELENTOPHOTO KOMILIEKCA CO
CTEPOMIHEIM TOPMOHOM eme He NPOM3ONLIA, O NDEGHBACT B HEAKTHBHOM
coctoamuu. TlocTe NONARAHIA B WHTOILIA3MY SCTPOTeH, KAK U AHATOIUUHEE
BeIECTEA, COBMMHACTCS ¢ PEUENTOPHBIM KOMILIEKCOM ¢ 00PASOBARMEN AKTUB-
HOM MOINEKYIB JCMPOZCH-PEUCRMOPHOZ0 KOMRACKCA. AKTHBHOCTH DTOTO CO-
eAHEHNS FAKMOUACTCA B TOM, UTO OHO CHIOCOOHO IPOHWMKATH BHYTPH AADA
KJIETKH, CKBOSH AEPHYIO MeMODAHY,  HENOCDEACTBEHKO BodfelicTBOBATS Ha
xpomoconnyio JIHK. B peayasrate Taxoro sosgeicrsis opasyioress oupe-
nenenssie Morexyas uPHK, KOTODHe, MONAB B WHTOIIA3MY, O0eCeHBAIOT
CciRTes onpenereruIX GeaKo. A yiKe Gemku, 0GPAIOBABLINECS B XOfE TAKMX
CHOMHBIX IPOLECCOB, BANYCKAIOT B OPrAUIME MEXAHMAMEL, KOTOPBIE i ABS-
1oTes PeayaBTATOM AeHCTBHA AAHHBIX TOPMOHOB. TaK, HAUDHMED, ORHIUM H3
De3YIBTATOB AKTHBHOTO BOIAEHCTBIA SCTPOTEHA HA ODTAHMAM ACBYIIEK B me-
DHOX 10J10BOTO cospeBAHMA ABIACTCA (OPMUPOBAHME BTODHYHBIX HOOBEIX
npHIRAKOB.

Peyenmophvie KONNAEKCHL, MUPOSUN, MUPOKCUH, ADPEHAIUH, HOPAD
DeHanun, GeaKoGbie Z0pNOHbL, NPOUSEODHBLE AHUHOKUEIONL.
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Tpumenemue
1. Cpasmute Ammupmse it GexKoBbe FOPMONS, PASPAGOTAB KAkt MOAHO Goh-
me xpuTepien.
2. Hacrino sanommire TaGmity. ONPEACTHTe CHISH MESAY THION GHOXiM-
“eCKIX BeweCTs, A€fiCTBHEN TOPMONA i er0 BOIeACTBMENM Ha KIeTKY.

Tun Guoxman- eiicrsue Bospeficrsie
N Tpumepst
stecxmx nemectn P ropxona Ha xaeTRy

1 |Menrugs

Creponst

Tpoussomuse

OxOmHATENLHO SANOTHMTS TAGHMIY CICAYET HOCIe MSYNEHHS CIEAVIOWIETO
naparpaga.

Anamna

1. Tlpoananaupyiite oTaimst BogAeficTRA ICTPOTCHA HA KACTKI-MIIOHI.

2. Jlowaxure na npiepax (sazepuan § 27, yueSums Ana 9 xaacca), 4To
9CTPOreHEL KaK TOPMONEL HMEIOT IHPOKI! CTICKTP AeficTaN.

Cinurea

Topaceyssaiite ¢ TowkH spemins 0coGenHOCTeI GROXMMIMI KICTONHEX MeMG-
Pa, mOuEMY CYIECTBYeT DASHHIA B MXAHHGMAX BOSACHCTENS CTEPOWLX
11 BeaKOBLIX TOPAMOHOR Ha KACTKE.

Ouenea
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§ 19. Mexamman aelicTBUS TOPMOHOB HA KICTKH-MUMIeHH
Ha mpumepe umcymHA

Liens u3yuenus 3mod memsr. OBLSCHATS MEXBHAIM ASCTBHA GENKOBLIX 10D~
oS,

Kaos MexaHusM peaynauuu KonuYecmea emiokodsi & Kposu? K kaKomy Guoxu-
MUNECKOMY KBCCY 20DMOHO8 OMHOCITICH 20DMOHS! MOOXENYOONHOU KEnesei?

m Umo yxHo noamopums ns ycrewwozo usyenus memsi? § 42 — yeSHuk A
8 nacea.

Mexanuam aelicTaus GeKOBBIX TOPMOHOB HA KIeTKH-MumenH. lenTis,
B OTAUME OT CTEPOUAOE, HE MOTYT MONTH CKBO3b ABOHHOM cIOM (ocdomi-
0B MenGpax u momacts BuyTph Kaerxu. JleficTaue Beex ropMOHOB GenKo-
BOit IpHPOZEI oBecneunBAETEs PAGOTON CIEUHATLHEIX CTPYKTYD, HAIHBACMEIX
HEMOPAHHBLNU Peyenmopau, cHOCODHBIX ¢ONOSHABATE s ODEAETEHHBIE MO-
sexyasi. Hago NOHMATS, UTO HA3BAHME ¢MEMODAHHEIC PELeITOPEI» YCIOB-
Ho. He CTONT BOCHPUHMMATS €r0 GYKBAIBHO KAK UBCTBUTEJBHYIO CTPYKT)
DY, cxoauyio ¢ Helipomamu nepsHoi Txamu. Ha camoM Aeie, 570 MOTeKYH,
BCTpOEHHbIE B MeMOARY, KOTOPHE BETYINAIOT B XHMIYECKO® BIauMOzelcTsie
¢ onpesenenubM pemectson. LIPUHHATO TOBODHTS, UTO HA STO BEIECTSO OHI
«pearupyiors. Tpuues GHOXMMIMECKUIi MEXAHUOM DTOrO BIAMMOZEHCTBIA
CXOfeH ¢ TAKOBBIN Y 0emKoB-(epMenton. DAKTHIECKH TO TOT e NPUHIMI
Relicrsua Kkax Kmow k samky (cM. § 1, 2), KoTopail MenoBsyeTes u B NPO-
Iecce CBAGBIBANMA AHTHTEN i AHTHICHOB.

Cte/lyer HOMHHTS, 4TO MOTIEK YIB! MEMOPARHBIX PENENTOPHELX GelKos mpi
CBAIBIBAHIN € FOPMOHAMI HIMEHAIOTCS. MeHAETCS WX KOHQUIYDALHS, CTPYK-
Typa , Kax pesyxbTar, SuoxuMiuecie csoitersa. Tlocte TOro KaK MOTEKyA
DelenTopa BETYINIA BO BIAMMOAEHCTBHE ¢ TOPMOHOM, OHA IPHOBDETACT HHYIO
XUMUUECKYI0 AKTHBHOCTS, I, COOTBETCTBENHO, MEHAIOTCS CBOHCTBA MeNOpAHE!
KeTki. MeMOpaHa MOKET UIMEHHTS NOJAPHOCT, CTATH IPOHMLAENOH ALA
BeIecTs, KOTOPBIe PAHBIIE He MOLIN CKBO3b Hee NDOHMKHYT, WIH HIMEHHT-
1 MOTOK WOHOB M, KAK PE3YABTAT, JapAX MeMOPaHS u r. 4. TaK WM WHaue
M3MEHEHHS MOJCKYIH MMODAHHOrO DENENTOHOrO Geaka mpH BoaAeHCTBHI
¢ MOeKyIoi OPMOHA IPUBOZAT K MIMEHEHMIO COCTORHMUA KACTKI B LEIOM.
A MIMeHEHUS COCTOAUS GOTBINOTO KOMMUECTSA KIETOK 5TO  €CTh PUIHOTO-
IUHECKHE 2OPMOHATLHbLE UIMEHEHUS.

MeMODAHNBIM peUENTOPOM MHCYMMHA ABIAETCH CIOMH GeXOK,
coctouumiit s ABYX pasHeix cyGvemumun. Ta us uacteil (cyGmemumuu) pe-
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LeNTOpa, KOTOAs PACHONOMKEHA CHADYH KIETKH, 00IA1AET CHOCOBHOCTHIO
cBAaIBATRCS ¢ MOTeKyYOM MuCyuHA. JIPYTAS YACTS DEIENTOPA YACDKUBAET
HAPYIKHYIO CyGBeANHNIY H MOTPYKexa B BocorumHARBI 10k MeMOpaHEL.
B eston pech Geaxonsiil KOMILIEK Kak GYATO HPOHUIHBACT MEMOPAHY KreT-
KM HACKBOSb U BHICTYIIACT KAK B OKPYKAIOUIYIO CDEAY, TAK M WHTOIIAIMY.

Mcy umoBHe MeMOPAH-DENENTODH XADAKTEPHS AT MHOTHX KIETOK.
Tax, HAIDHMED, OHI €CTH B KIETKAX MO3FA, NO/IOBHIX K3 i HPHTPOLUTOB.
Buecte ¢ TeM IIIOK03A B IEDBYIO 04EPENb JAACACTCH B KIETKAX HeNEHH — 2¢-
namoyumax. UMERHO N0STOMY Ha 10BEPXHOCTH OJHOTO IPUTPOLITA MOKET
HAXOAUTBCA 0KO070 40 MEMOPAHHBIX PELENTODOB WHCYIMHA. A Ha Zenamo-
yumax (xreTkax mewemu) wiM aunoyumax (KAETKAX Kuposoll TKAHM) X
oxo10 300.

Mexamusm BIAMMOREHCTBMS WHCYMHA M KICTKH-MWNIEHM 10 KOHIE
He MOYUeH, HO 33 NOCTEAHME ABAALATE JIET HAKOIILIHCH CBEJEHNS, 03RO~
some cAenaTs onpexenenbe BhBOAL. OGODIA NOMYUEHKEE HAYUHEE KAH-
HELe, MOPKHO IPEACTABNTS CIEAVIOULYIO Hemb cODbITHiL:

1) «Vamasasues pewenTOpOM rOPMOHA MHCYIHHA.

2) «CoAobIBAHME s BHICTYAIOIE] YACTH PELENTOPA ¢ MONEKYJI0/ HHCY.THHA.

3) Homenenue cBOHCTS TOM UACTH MOTEKYIIB PELEITOPA, KOTOPAR BXOZUT
B cocTan MenOpaHBl i BHCTYnAeT B wiTOMAsNY. 10 CyTH, MOTeKY.A GexKa-
pewentopa (ocdopuHpyeTes, 1. e. mpuCOSAMHAET K cefe ocdoprsi ocTa-
70K (13 AT®) 1 CTAHOBUTCA XUMIECKH AKTUBHOM.

4) Xummueckn axTHBHpOBAKHAA (OCHOPUIHPOBAKHAR MOTEKYIA MeMG-
DAH-DENENTODA BANYCKAST KACKAA XUMUUECKHX DeAKIUIH, NOCIeA0BATENH-
HO MHBOARUMX K (OCHOPIIHPOBAHMIO U AKTHBALMH BHYTDHKIETOUHEIX
epMenToB B nuTONTAIME KIETKH (remaATONHTA).

5) B pesysTaTe SHAUHTENSHO MOBBINACTCA POHUIAEMOCTS MEMODAHBI
KJOTKH /ULA DIOKO3H. A B IMTOIIA3ME B AKTHBHPOBAHHOM COCTORHMI yKe
KIYTe (PEPMEHTHI, YUACTBYIOUIME B DASTMUHEIX NYTAX YTUIMIALII H XPAKe-
HUSt DI0KO3BL, NPIYEM KAK B BUAC NIMKOTOHA, TAK H B BUAE ANIHAOB, CHHTES
KOTOPEIX 3 CAXADOB PEIKO AKTHBHDYETCs.

TlepBhiM i rIABHBIM Pe3YIBTATOM BOIAEHCTENS MHCYIMHA HA MeMOpAH-
HuLl DENeNTOp ABIAETCH PE3KOE YCUIEHUE MONIOMEHMS MONEKYI TIIOKOIH
K1eTKolt. MeMOpaHS NOABEprIMXCs BOIACHCTRUI0 KIETOK GYATO HAUMHAIT
«3aKAUMBATE» B CeA IIOKOY U3 OMBIBAIOMe!i KIeTKU KpoBH. B peayabTate
KOJIMUECTBO TIOKOSH B KPOBH Peako cuikaercs (puc. 17).

TI0CAE TOTO KaK PeLENTOPHO-MHCYAMHOBHI KOMNMEKC «OTpaGOTary, y Hero ecrt
282 YT, OH MOXET UG PA3PYILIUTECA NOAHOCTERO, AMGO BENOK-PELENTOP «CaMo-
BOCCTaHOBATCA> 1 BEPHETCA Ha NPEXHEE MECTO B KNETOUHYIO MEMBPaHY.
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HT, MOJeKYTA XIOPODUIIA CONEHKUT HNEKTPOH, rOTOBHI IPH MOTYUeHHI
SHEDIHH JIErKo OTOPBATHCH OT Hee. DHEPI CBETA NEPEXONNT B FHEPHIO MO~
KUHYBLIEro X10pOIILY 31€KTPOKA.

Tlasee Bosbysxenubiit, Goratsiit oHeprueii oIeKTON mOMAZAeT HA uems
MOJIEKY.I-IEEHOCHKOB, KOTOHIe BCTDOGHH! B MEMODAHY THIAKOMZA TDAH.
Mouexysi-nepenocuuki — o1o crenuduueckue coennenis. Yame 570 oe-
Ki, CONePKAILIE METALIb, COBAHEHHbIE ¢ ADYTHMH BeUeCTBANH (LHKue-
CKMMH, HMAAHEMK 1 AD.). OHM «OTGHPAIOT» Y S1EKTPOHA SHEPLHIO, KOTO-
DYIO TOT MONYUMT OT KBAHTA CBETA, W HCHOMBGYIOT ee Ha cutes AT®. Tyr
DAGOTAIOT H ()EpMEHTH, KATAIMBUPYIOILHe IPOLEce TPUCOSMHEHNs BocdaTa
K AJI®. CriefoBaTesro, uier mpouecc Gomogocdopuruposanus, pesynra-
ToM KOTOPOro sBamIOTER MONeKyab AT®. Tocie anexTpoH, OTAABIII JHEp-
ruo, npucoepuseTca K nporony soxoposa H'. TIpoToH B0R0POAA — BTO pe-
ayasTar Goronusa.

@omonus ~ npoiece pasoKemHi BOAH MOA AelicTauen csera. O npowc-
XORHT B CTPOME XJIOPONIACTA, PAOM ¢ THIRKOMAAMH. Jlel0 B TOM, HTO K-
a5 MOTEKYIIA XIOPODIULIA MOKET NOTEPATS TOTBKO OMMH dIeKTpOH. Bropoii
SIEKTDOH HUKOTAA He BHUICTHT M3 MONEKYIS X10POQHIIA, CKOTBKO OBl Ha
see ui ceeruni. TI09TOMY PACTEHIIO HEOBXOMIMO BEPHYTS HIEKTPOK B XI10PO-
uan. Bemt Os XI0POQHT TONBKO TEPAT SIEKTPOHSI, IPOUECE IPeKPATII-
e Ou1 ouens GsicTpo. Bee MOJEKYIH XIOPODMIIA NOTEPAIH GBI 1O OAHOMY
xeKTpOHY, 1 (OTOGOCHOPIIHPOBAKKE G5 OCTAHOBIIOCH. Ba cueT mponecca
(OTOTGA IPOHEXOXHT BOCCTAHOBIEHNE TIOTEPAHHOTO XI0POUIION HIEKTPO-
Ha. Cama peakiyus (OTONNGA BHIIAANT KAK KIACCHUECKAR DIEKTDOIMTIHE-
cxas aucconmanus soxsr. Bor ee cxema:

H,0 + caer — H'+ OH*

1
OH - &

1
40H — 2H,0 + 0,

Tipu orom anextpon rpymmsr OH™ HEMOZHIYETCA /LA BOCCTAHOBIEHMS
xao0poduna, mocse wero rpymna OH ocTaetes 063 OTPHUATENBHOTO 3APAAA.
TlonyuaeTes, 4TO MOTEKYTA BOJH PASIATACTCA HA TPU KOMIOHEHTA: IPOTOH
sonopoxa H*, otuaTeiii y Hero onexTpon & u Hesapsmmenmbie rpymus OH.
Tpynms: OH obenussiores 1o dersipe i 0GPA3YIOT BOAY  cBOGOAHBII KHCIO-
Do, KOTOPHLE BEUENAETCA B ATMOCDEPY:

40H = 2H,0 + 0,

‘Pagiie NHFMENTH YIABINBAIOT CBET ¢ PA3HO ATHHO BoMb. ORNAKO Bee NI Hepe-
AGIOT CROI GAPKCHHLIC DHEPrHeii HICKTPONE KA MOACKYM Xiopodiiia. Baunt,
XJI0POIILY ABIACTCS TMABHLIM ¢HCHTPOM>, KYAR YCTPRMASETCS MOTOK OICKTPONOR
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DEKTPOH BOAB BCTPAMBAETCS B MOTIEKYIY XI0DOGUILIA, YTODH Ta CMOLTA
BHOBE BaaMMOJelicTBOBATS CO cBeTOM A1 BEpaGoTKH ATD. Kasiii socera-
HOBIeHHBI d7IEKTPOH, BCTPOUBMIMICA B MOIEKYIY XIOPODILIA, CHOBA 3a-
PAKACTCS COMHEURON dHEPrueli i BELIETAET B Lellb MOJIeKY.I-ePeHOCHHKOB.

TIporon sosoposa H' coemmmsercs ¢ monexynoi-neperocuuxon HAID
I 91€KTPOROM X10pOUILLA, OTAABIIIN dHeprui0. OBpasyerca HAIID-H.

MTax, pesyibTaTamu GOTOINZA ABIAIOTCH:

~ BOCCTAHOBIIEHME MOJEKY.IH X10POQIIIA (32 CUET HIEKTPOHOB BOXOPO-

28 M3 MOTEKY B BORH);

~ BHIeNeRue KHCI0DOAA B ATMOCDEDY.

OBuyuii wror ceerosoii pask: dorocimresa:

1. AT®, cunTesuposasmas H3 SHEPrUH CBETA, IepemIeAel B DIEKTPOH
x70podua.

2. dopmmposanue Moxexysi HAII®-H 5 peay.ibrate coefuuesus oiext-
POHA XT0pODHILIA H NPOTOHA BOXOPOLA, OCTABIIErocs OT dorouda, ¢ HATID.

3. Buitenenue KuCIOPOa B ATMOC(EDY (KAK OGOUHOTO NPOAYKTA peax-
ik poromza).

AT® u aromapusii 8010poA ¢ Momexynoii-neperocunxon HAID Gyayr
HCNOTBIOBATECH PACTEHMEN B AANbHEHIIEM B MENHKOBOL pase.

‘Hanomsum, uTo 2151 cBeTOBOM Basbl HEOOXOAUMEI (oTORS cBeTa. CrefoBa-
TeBKO, OHA MOMET IPOMCXORNTH TOTBKO AHEM, Ha cBery. HIMeHO mOTOMY
IpOMCXOAAIIHE B HEll PEAKIMN HASHBAIOT caemosol (asol pomocunmesa.
Ha oToli CTAJMU SHEPIILS COTHENHOTO CBETA IPEOBDAIYETCS B DHEPIHI0 XHMIL-
uecxux conseli AT®, makanmmsaercs HAJID-H, u, kax 1000wkl npoaykt
QoTonusa, BEEAETCH KHCIOPOL.

Domocunmes, caemosas asa, Pomodocgopuauposanue, Gomoaus,
munaxoude zpar, xaopogur, HAR®.
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2. OuenuTe BEPCIIO YHENHIX-PBOTIONHORHCTOB.
Iepavie gomocunmesupynusue opeanusst ~ Gaxmepul = coaces ne xomeai
noaguamy snepzuo om Coanya. Onu cmpadasu om Nowoz0 yxvmpaduoxema,
paspywanuezo ux JHE, npamaucs @ qodax nepauunozo okeana. B Gecrucao-
POOHoiL amtocdhepe ez 030106020 IKPAHA COTHEUHOR Y UEHIE GHIHELIO OPOH-
e roauuecmao xymayuii. Joboit nuzsenm corpyz xoasueaois JHK Oarmepuil
yaenvuan apednoe aoadeiiemaue Coanya. Ho cayuaiino sosnuruui (a xode uy-
G e D A T A
Ouenxa
1. Hanuummre scce TTyTelmecTsis KONIOREHTOB MOTEKY/IL BOAL B PaCTeRIIt
(x70ponTACTe)s, HATHHAS ¢ oo HONAAGNILE B OPPANIIM UEPE3 KOPHEROHl BOAOCOK.
2. TloaroTossre cooBujenie 0 NOCEACTAIX HPHMEHEI s BOZOPOHBIX Wkt BO-
AsHLIX gpnraTencii. ONEHUTE SKOHOMINECKH i DKOIOTINECKIE HOCEACTRIS yere-
xa omux Texuonoruii. Kaxosa casiss omix mooperemuii ¢ npomeccawis Goromisa?

§ 8. Temnosas dasa dporocuntesa. Muka Karssuna

Llens usysesus MO MeMsi: OBLACHATS NPOLECCH, MPOTEKAOLIME MW TeMHO-
80 thase GorocunTeza.

~KaKoesi KoHeuHbte npodykl — umozu ghomocusme3a?

Um0 HyXHo NOMOpUI AN YCNewHoZ0 U3yHeHUS memei? § 23 — yeBHuK Anst
7 knacca; § 54 — y4eGHuk ans 8 knacca.

Temuosas $asa NPOUCKOLHT B CTPOME XIOPOILIACTA IPH YUACTIEH COOT-
BeTCTBylouX (epuentos. JIa Hee HEOGXOQMMBI POAYKTH XUMMUECKUX Pe-
axuwuii, o0pasopasuiMecs B cBerooii cTammy. OAHAKO CAM CBET He HYKeH.
TloaTomy TemHOBAR (ba3A NPOMCXONMT KAK B TEMHOTE, TAK U HA CBETY, AMIIL
Ot GBLIM HEOBXOMMMBIE XUMUECKHE KOMIOHEHTH.

B renoBoi (ade HCNOTBIYIOTCS ABA M3 TEX PE3YIILTATOB BeTOBOM dashi,
a uvenmo:

1) AT®;

2) HAILOH.

B camoM 0BIIeM BiLIE MOYKHO CKA3ATS, UTO TEMHOBAA (A3a — 9TO coepuse-
sue CO, n3 arsocepst u Bogoposa or HAJI®-H (nocrymusmero ua caerosoit
(baser) 20 06pasosamms MoneKy.IH r10K03H. Ha otor mponece TpaTHTes 9HEp-
rus AT (xotopas Osuta nonyuena or COTHIA B XOAe CBeTOBEIX peakiyuii). To
ecTs raBHB e3yIbTAT BCEro mponecca (OTOCHHTEIA — CHETES TIIOKOIH —
oprammueckoro semecrsa. Jlasee KACTKH PACTEHIA MOTYT NPeoGpA3OBaTS
I1I0KO3Y BO PPYKTOBY, CAXADO3Y, KDAXMA, NEITI0NO03Y M APYTYIO OPraHM-
KY B GABHCHMOCTH OT CBOUX MOTpeGHOCTeI.
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Tuscn Kaappuna 5assas 0o GaMiuiun OTKPEIBIIEro ero yueroro. B pe-
AIBHOCTH CHHTES TIIOKOSH He MACT B OXHY XUMIYECKYI peaxiumio. O
npexcrasaser coboit wikauueckmit nponece. HANOMEUM, UTO YuKIULCCKUE
PeaKyUL ~ 5TO IAMKHYTAS B KOTBIO GHOXMMHUECKAS HOCIEOBATENLHOCTS,
B KOTOpOH POAYKT MOCKEnHEH PEAKUNH ABIAETCH MCXONHBIM BEIIECTBOM
s nepsoii peaxuuu. Jlpyroe nassanue wikaa Kanssua — C-gpomocunmes,
IHOCKO.IbKY NEPBEIM NPOAYKTOM DEAKIIH ABIAIOTCH TPEXYTICPOAKEIE CaXa-
DA, KOTOPHE 3aTeM OGBEAUHAITCH, NPEBPAIIARCH B MOEKYAY TIOKOIH
(puc. 8).

o0k OmpERETMTS BCEX VHRCTHNKOB WMKJA, AMEDHKAHCKWI OuOXi-
seuk Mensun Kamosun (HoGeaesckas npesus, 1961 r.) nposen unrepec-
Hue oxcnepuMenTs. B KauecTse 0GBEKTA O HCIOMBIOBAT ONHOKIETONHYIO
BOZOPOCAL — Xaopemny. Vuemsiii mOMEman KyATYpy STHX BOAopoceit
B CHEIMATBAYIO UIOTUPOBANHYIO KOAGY, B KOTOPOH GBI TOBKO 0COGHI w30~
Ton yraepoga C. epe pasusie npomesyTku spemenn Kanpsus omyexan
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Puc. 17. Cxema paSors: MenGpanmoro penentopa mucymuma:
1~ MumeuHOe BOTOKIO, AN MHONT, ~ KIETKA NONCPETRONOTOCATON CKeACTHON
11 - remaromT ~ KETKa HOYeHT (CTCAVET HOMTNTS, TO Ha MENOPANAX PEaTLIOro
FeTATONNTA KOTHTECTEO MENOPANRLIX PENENTOPOD HHCYMIA HCTHCAROTCS! COTHMI);
@ - wneynun moka e BCTYMIA DO BIAMNOZGHCTI © PENENTOPOM, 1 KIETK oCTa
eTes xax 6o +aamepTOis AT MOTEKY: LAIOKOIE
6 - BoamNoACiicTBRE HACYTMIA ¢ MCMOPANEIM PETENTOPON N0 NPHITIY ¢ITI0% —
6 - Graromaps paSore MewGpammoro pememTopa mamOTOTHECKOE CocTOSHIE
waerxs (1 -~ amomura w Il — remaTomnTa) HOMEHACTCH, i ONA FATHHACT HOTTOWATH
MOTEXY.AN TIOKOIL M3 OKPYAIOWEH CPEAN (KPODM) M ACHOMMPOBATH WX B CHOCH
nTonTasNe (TponECE MpEBPAENTIA TIOKO3Y B TANKOTEN HA AQHEO CXeMe HE OT-
pamaeres).

HysHO OTMeTHTS, 4TO A(BdEKTH, KOTOPHE NPOMCXOAAT B KIETKAX NOX
RelicTBuen HHCYIMHA, He OTPAHHIHBAIOTCS TONBKO HIMEHHHEM NPOHHLAENO-
T memGpaRE AA T0KOSHL. JlaTsHeliuue HIMEHERMS (PEPMEHTHELX CHCTEM
NDHBOAAT K TPAHCKDHILMN reHOB VLIeBOAHOro obMena. M creayiom,
«BTODHUHEIMII», DE3YTbTATAMM GYAYT:
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1) yriiusanus u SAUACAHHE IIOKOIH B BUAE LIHKOTEHA;

2) CHHTES KHDHBIX KHCIOT M3 YIIEBOAOB;

3) obmee yeuenue ARAGONIMA, JANACARNE AMMHEOKHCIOT H KHDOB;

4) TopMosKeRHe KATAGONMUECKUX NPOUECCOB — NONTH MOTHOE MpeKpaIe-
HUe PACIIAZA LIMKOTERa, HKHPOB H GeNKOB.

Tlocnenosarensioe macrymiene addextos BosgefcTsi uHCyIMEA HA
KJIETKY CBAAHO ¢ MOC/IENOBATELHEIM HIMEHHHEM GElKa-DENenTopa u G-
KOB-(EPMEHTOB: CHAUATA KOHTPOTMPYIOIIHX NPOLECCH NPOHMUAEMOCTH MeM-
GpAHEL /ULA TTIOKO3EL, 3ATEM GEMKOB MMTONIAIMSI, OTHEIANOUINX 33 YTHAN3A-
M0 TTIOKOHL, M, B SAKTIOUEHHE, GEIKOB-PEPMEHTOB, YHACTBYIOUX B pea-
IM3ANMH TeHOB (TPAHCKDMIIMM W TPAHCIAIMM), YCHIMBAIOUMX AHAGOTHIM
H TOpMOBAIIX KaTAGOMMIN.

Mexanusx Oeliemous Ge1Koswx COPNOKOS NG KAEMKU-MUWEHL,
NCHOPHHBLEL POYERIOP, CeNaMOYUMLL, AUROUUIIY, METAHUSH G3AUNO
Oeticmeus uncyauna, Kaemuu-nuuent.

40T GOALUIErD K MEHbIEMY» O KOAMYECTRY (YHKINHOMEPYIOLINX HHCYHHOBHIX

opuTpomTLI.
2. OnpezemiiTe NPHMEPHYIO HOCIGAORATEIEHOCTS COBMTHIL, GANOTIIE MPEX-
oAeHRYIO CXeny i cooTrecs NuGPH 1 OyKpenmie ofosRANCI:
12 8 4 _—5_—6_—T_
A) nocoranoprenite Genka MeMOpAN-PONENTOP I €0 BCTPANBANIE B MeM-
6pany ket
B) ycmenie TPANCKpUIIIE TENOB, NOBMIIAINX IPOLECCH amAGOTHINMA
H YTHARSAI TTOKOIH
B) cossbaiie MECYHAA ¢ BHCTYNAOmE HAPYIKY HACTEIO MeMGpaI-pener-
opa;.
T) pocipopinponasne nepasix (weTstpex) 6ekon-(epMEHTOR B TTOMTAIME;
JI) moRMImeHIe MPORUIACMOCTH MENOPAKE A1 IIOKOIL
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E) axtusanus (docpopuanposanie) suyrpemseii uacti MeMGpan-peuentop-
HOTO Getia, BHCTYHAIOIIETO B HUTONIAMY;
7K) yeITenue NOCTYILINISE TIIOKOSH B KICTIEY.

Anamna
1. MaoSpaaTe B BEAe cxeMs BOIACHCTRNS MHCYNHHA HA KISTKY, YCIORHO
pasgeais ero ua Tpu oTana:
1) pesyasTar casHBANIS ¢ eHenTOPON;
2) usmenenis 5 WHTOMTAIME W NeNOPANE KICTOI;
3) MoMenemus (pyHKUHONHpOBAHNS, IPONCXOAAIIE B PAGOTE SAPA KICTOK
1 puSocom.
2. Tlpoananusupyiite Sramsi B3auMOREHiCTBNS HHCYHIA C NENOPAH-POHENTO-
pos.
Cinurea
1. Ouemire mpefcTaBIeNINe faNNAE SABHCHMOCTH KOTHYECTSA MHCYIMHO-
Bbix menGpan-penentopos (M-P) 5 MenGpanax pasiriisx THIOB KICTOK.

Tun xaerox [Tenaromsr | Munowur | Muowur | Heiipor | Dpuzpour | Ocreoxnact

Konuuecrso 296 597 |182 650 58000 |1200 |40 0
HM-P

2. Tlopaceyaiite 1 Ha oCHORE PRACTARTEHHNAX AAHAX CACTAHTE BEIBOAH,
HOeNy WIHCYIHHOBBIE MEMOPAK-PEIENTOPH eCTS i B KIETKAX MOSTA, I B MBIEN-
HMIX KIGTKAX, HO B HESOLIIINX KONHYECTRAX. A B KICTKAX KUPOBOF THAMI HX
HOSTH TAX e MHOTO, KAk H B TENATOLNTAX.

Ouema
OfeyauTe creAyiOmIIe BHCKASHBANI VIOHLX:
1. Ecau anpeiciym 6 yumonassy Meiueunoil KaemKu noxeryas adpena:

auna, coxpawenus ne npousoidem. Muouum Gaxe e 3amemums maroe aos
Geiicmaue. ITpu 3mox nonadanue MOACKY: HA MeMOPARY NUOKUMA SAKAHAUGD
emes wsiwennnn conpausenues.

2. Puauoroeunecruil appexm om paboms: NeXGPaHHX peyenmopos cxoder
€ PaGomOl HACTIOSULY PeyenMOpHbLY K.1EMOK, KOMOpHe peazupyi0m. na onpede
Aennuit 6ud pasdpaxumens. MojkHo cKobKo Y2090 Onycrams naey & vail, Ho
nonsmb, cAGdKuil on AL Hem, He ydacmes, max Kax @ Koxe ueAoaexa (s om.
Auue om KON PG) Hem GKYCOGMLX XeMOpeyenmopoa. 3amo mepMOpeuenmops
nosgoasm onpedesums mexnepamypy.
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§ 20. Pocropsie semecrsa. Mexamuam qeHCTBHA POCTOBHIX BemeeTs
na pacrenwe. leficTaue aykeuua u ruoOepe A

Liens, u3yverus 3mol memsi: WCCneR0BaTS AGACTAHE CTUMYNATOPOB Ha POCT
pacren

KaKkue 2opmoHsi pacmenull 6am u3secmei? Ha Kaxue 08e epynnsi nodpasde-
nFIOMCR UMO20PMOHS! U MO KaKOMY MpU3HaKY? KaK ayKcuK u 2uBGepennun Oed-
Cmeyiom Ha Opzanu3m pacIeHus, Ha €20 omOebHele peaHsI?

Yimo HyXHO NOSMOpUI OIS YCMEUIHOZO U3yEHUS Memei? § 28 — yeGHuK Ans
9 knacca; § 15 - yueGHuk ans 10 knacca.

TlousiTe «pocToBOe BemecTsO» . B GHOIONIH POCTOBLIMII BEUIECTRANM Ha-
SHIBAIOT He TOBKO (DUTOTOPMOREL, HO I PAj APYTHX BeIIECTS KAK ecTecTBex-
HOTO, TAK M HCKYCCTBEHHOFO (CHHTETIYCKOTO) NPOHEXOK ICHIS, CIOCOBHEIX
AKTHBHSMPOBATS POCTOBHE IPOLECCH B PACTHTENLHBIX OpraHmamax. Takse
TEPMHE ¢DOCTOBOE BEINECTBO» MHOIJA WCHONB3VETCH KAK AHANOT TEPMHHA
«daxTop poctas. Bupouem mociexHuii TEDMUH UAINe HCTOTHIVETCH HE OTHO-
CHTeaBHO paCTeRuii, A IPHMEHIM ATA TPHOKOB It MUKPOOPrAHHIMOB.

Kax BH HOMHUTe, y PACTeHMIl CYUIECTBYET TPH KIACCHUECKUX OPHPOL-
HELX (DUTOTOPMOHA, CTHMYIMDYIOUIIX POCT. DTO AYKCHH, THOGPEINN i -
roxumun. XoT# yueHsie-QUINOIOTE H PAITPARNUMBAIOT ACHCTBUS KAKAOLO
3 OTHX BemeCTS, HO B IPUPOJE B PACTHTENHHHIX OPPAHMIMAX HH OAHO H3
HUX He felicTBYeT aGCOOTHO CANMOCTOATENbHO. B MBOM DACTEHMH Beerna
BHPAGATHBACTCS HEKAR CMECh U3 POCTOBHX rOPMOHOB. B sasucmMocTH oT
BHAA pacTeHuil, €r0 MHAMBMAYATHHBIX OcoDeHHOCTeli, yeIOBIi TPOHIPACTA-
Hus i pUIHOTOrUUeCKOll KeOGXONMOCTH ABA W3 TPEX ILIH BCE TPU FOPMOHA
BHPAGATHBAIOTCS M BOSAEHCTBYIOT HA KJIETKH U TKAHM B DASHBIX OPOHOP-
wusx. Tax, HAIPUMED, IPH WHTEHCHBHOM O0DAIOBAHMU NDHAATOUHBX KOP-
Heil feH{CTBYIOT PAGHBIE CMeCH AYKCHHA U UUTOKUHIKA, B T BPEMA KAK NDH
PACTAMEHUN U BeTBIEHUU cTEGIel — CMECH AYKCHHA i THOOEpELTHHA.

CaMO HOHATHE «POCTOBOE BEWIECTBO» MOCTATONHO LIMPOKOE U BKIIUAET
B Ce0R TPU CTHMYIMYIOUX (UTOrODMOKA, UX CMECH B PASHBIX COOTHOUIE-
HUAX 1 DAL APYTHX Bemects ((AKTOPOB POCTA), CIOCOGHEIX CTUMYIHDOBATH
POCT W PASMHOKEHHE KAK KIETOK pacTemiil, TAK i TPUGOB H MUKPOOPraHH3-
M08, B ToM uncze Gaxrepui.

Mexanuam xelicTBIs POCTOBBIX BENECTS HA PACTEHNE HA IDHMEDE K-
cuma. AVKCHE — QUTOTODMOH, KOTOH CTHMYIHPYET DACTSKeHie DACTH-
TenbHEX K1eTOK. FIMEHHO NODTOMY AVKCHH B NEDBYIO OMEPEAb HE3AMEHMM
npu pocte (pactsienn) creeii. Mexanuam AeHCTBUA AYKCHEA A0 CHX 10D
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0 KOHIA He MOYUEH, HO YCWINAIMM DASHBIX IpYII Hcciexoatexeil cop-
posaro onpenenexoe npesctasaesnie. Cornacio HanGoxee 0CTOBEPHOI TH-
HOTESE MOMEKYIB AYKCHHA BHIIHBAIOT B PACTHTE/BHBIX KIETKAX CeAYiomuil
KACKAL OTBETHBIX PeaKiuii, IPHBOAAIMX K HIMEHEHHUAM:

Cruseymupyior suasnpamne H',
4 MEHNO aKTHBMPYIOT PABOTY CTPYRTYP, BCTOCHILX
B MeMBPAI PACTHTEILIAX KACTOK.
!
Haxonzenue wonon H' b mpocTpancTse Mescxy ueMbpasoit
M HeTIO 03O KACTORO CTERKOf i «3AKIUCTCNIIES DTOTO TPOCTPANCTEA.
!

B peayTaTe HOBLIICHI KHCIOTHOCTI BOTOKHA HEITIOA0IL CTAHOBATCS Boitee
T, 2 TaKKe (ACPOSTHO) PAIPYIIAIOTES MM PAIMATIAIOTES GEAKODHE —
meKTHIOBbC COCANNCIIS MEACAY DOTOKHANI HeATIONOD,

i KICTOUNA CTONK] CTANORNTCS 60160 DTACTINHOIK.

!

B eTicy 5aKauNBAETCR GONBI BOAS 32 CUET VMEHMICHHS BASKOCTII
HIETOmTAIMEL . . KAK PEIYILTAT NOTAOIIEHIS BORSL IPOMCXORMT
VRexmCHIe paIMEpOR — pACTCHIE KICTHI.

4
Jlamsneliimas cTieyARIuS aHA60THANS, CHITE) ROIIECTR It OPFANONAOR,
xopmmux b cocran e,

Taxum 00pA3OM, AYKCHH YUACTBYeT B POCTe HOGErOB, & TAKIKe, HO B MeHb-
el cTenemi, M B WX YTONIEHIN 3 CUET CTUMYAIMN KIETOK KamOis. Poct
POHCXONMT He 3a CHET KACTOK caMO BePXYIIKH — MepHCTeM! (TOUKe pocta,
MECTA HHTEHCHBHOrO €/IeHNA KIETOK), & HECKOTBKO HIKe 9TOr0 Mecta. Bean
TOBOPUTS 05 AHAZOTHI ¢ KODHEM, TO B 30HE PACTSKEHII, A He B 30He ACIEHIHS.
TIpu 9T0M aYKCHH MOMET NOZRBIATH 00pA3OBAHME GOKOBBIX MOGEroB (seTBie-
HUE), CTHMYZHDY# POCT IEHTPATBHOM OCH CTe0Is. A IDH YAATEHHH BepXymmen-
HOH MOUKH (TOUKe PASMHOKEHHS KICTOK), AKTHBHDYET POCT GOKOBELX IODEros.

B MATHX KOHUEHTDAIMAX W B COBOKYINHOCTH C APYTHMM TODMOHAMM O
yemnusaer obpasosasme i poct KopHeii.

CHHTETUUECKHE AHAOTH AVKCHHA B ONDeJCIHHHX (BHe OOHIUHEIX)
KOHUHTPALAX MOTYT HCHONB3OBATECS KAK TePOMIMIbL.

Mexanusam gefcTaus rHOGEPELIHEA A0 CHX NOP A0 KOHNA He M3yWeH,
W, B OTAMUME OT AyKcuma, HE uMeeT cTPOMHOI Teopiu ero BosxeficTsus Ha
KJOTKH, AOKAJAHHOH PASHBINH TPyMIAMH yuemsix. ECTh MHeHHE, uTO G-
Gepexnum felicTBYeT HA reHeTHWeCKMe PONECCH BHYTPH AADA. DTa Teopus
0CHOBAHA HA TOM, UTO AQKE COBEPUIEHHO HEIHAUNTEILHEE O3 PHOCEDEILIH-
Ha MOryT BHIBATH yenenue MeraGomuama. Ho B mpoTHBOBeC dTOMY MHeHIIO
MMEIOT MecTo gBA (AKTA. BO-IEDBHIX, AN DEATLHELX, BUTMMBIX DOCTOBBIX
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BojOpocAu B KMsmuli AROBMTHI CUMpT - Meramox. BateM, HCHOTB3YS
XDOMATOrPAQUIO, AHATUGHPOBAN, B KAKMX COSNMHEHMAX OKAIAICH M3OTOIN
yriepona. TIpH AAHHOM UCCIENOBAHMI UCTIOTEIYETES CHEIMATBRAR UYBCTBH-
Teabmas Gymara (IIM NIACTUHR), HA KOTODOIi BHICBEUUBAITES COENMHEHMS,
conepramue *C.

KaJIbBMH HANAT C NEPHOZA B HOAMMHYTH, HO OKAZATOCH, UTO 3a 30 CeKYHA
DaCTeHHE yiKe VCUeNO CHHTEIMDOBATH He TONBKO LIOK0SY, HO U NPHCTYIH-
10 % 0BpasoBanii0 momicaxapos. TIOCTENEHHO YMEHbUIAS BPEMS A0 5 COKYHA
Kanbsus cMor WieHTHQHIMDOBATS Bee COPAMHEHWS, KOTOPHIe O0PA3YIOTCH
© yuacTHeM yriepoxa, noriouersoro pactemuamu 13 CO, atsocepst. Hep-
BRM BemecTsOM, KoTopoe o0pasyercs s CO,, OKABATHCE ABE MONEKYIH
C,-coenuuenus — tpuosst. Tootony ik Kanssusa eme nasssaior C,-myren
(orocunresa. lse monexys C, 00pasyloTes 13 HATHYIIEPOAHOTO caxapa C,
(noxosero ua puGoay), korxa ¥ memy npucoemunsercs CO,.

Jlatee B MOCIENOBATENLHEIX PEAKIMAX WUKTA U3 ABYX TPEXYLIEPONHEIX
coepuHeHuli 00pAIYETCA MOIEKYIA IMIOKOIH M BOCCTAHABIMBACTCA HCXOX-
Has C,-MOTIeKya, WTOGH CHOBA HPHCOEARATS yraepos. Hamommus, uro Ha
KaAYIO eaKumio TpaTires oHeprus B sute AT®, ofpasosapmascs B che-
ToBoit (ase. Tpuuen AT® He TOABKO OTAAET SHEPIUIO, HO W NPHCOCAUHAET
K yraesozas csoio docdarsyio rpymuy. TaK UTO YIIEBOLH — YUACTHHKM LK~
12 Kanbsuma — cofepiar B croen coctase ocdop u HassBaioTes ocharam.
Hanpiep, C,-coefunenie — pudy.1030M0H0pOChAT Wit POy 030 aHPOCHAT.
Tase B peaxiyuu serynaer u moxexyra HAJI®-H, orxapan yriesosan soxo-
pox. Taxmm 00pA3OM, /A COBAANMA IIIOKO3H B TEMHOBOH (ase HCIONBIY-
torea AT® u HAJI®H, nepemeaunte coa 3 caerosoit dassi, u CO, atwo-
cpepst. Bee peaxmmn wuxia Katssuma (Kax i APYTUX IMKIOB B KIeTKe)
KOBTDONMDYIOTCS CHEUHATLHEIMM depMerTan’.

Kownaexe peaxuii uukna Kanssuwa waseisaetca nymew buscayu yenepoda,
wnn ghomoxapBokcunuposanuew. N0 urcayueli y2nepoda NOHAMAIOT pHCORAU-
HeHve «netaouiero» & cocrase CO, yIIEPOAd ATMOCHEPS! B «NpA3EMAEHHbIAY,
HeneTarowih ~ (UKCUPOBaHHI NPOAYKT, a UNEHHO B TKOKO3Y, UENMHOA03Y, CaXBPO-
3y, KpaxMan wnw Apyryko OpranwKy. Haseakne «GoTOKADBOKCHIMPOBaHNE» npotiece
NIOYUAT 33 TO, 4TO K MCKOAHSIM BEULECTBAM LMK NIDUCOEAMHAETCA KAPGO — Yre-
poa 3 cuer omo — 3eprim ceera.

" Imcr Kanssimia me equncrneniinii Crocod oCyMECTRACHIS TOMIOBMX peax-
it orociiTeaa. B 3aBMCHMOCTI OF TOTO, KAKHE (EPMENTH HCHOTLIYIOTCH ONPEAC-
e pactemusim, setpevacres eme n muka Xerua-Caexa, n C,-dotocusre,
u Tax naswBaewstii CAM-MTAGOTIAM [0 THIY TOACTANKOBELX.
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\ Tennosan pasa pomocunmesa, yuxa Karvsuna, C -pomocunmes.

=

§ 9-10. ®axTopI, BausOmE HA CKOPOCTS (BOTOCHHTESA

Llens usysesus MOt mewsi: OGLACHUTS NUMKTUDYiOLLIME (HaKTOP! (hOTOCHHTESa.
Kakoasi KoHeuHsie podyKim — Umozu ghomocurmesa?

Ym0 HyXHO NOGMOpUME ONA YCNeWHO2O UsyeHus mewsi? § 23 — yeSHMk Ans
7 knacca; § 54 - yueGhuk 4ns 8 knacca

®axTopi, Bausmomye Ha dorocuutes. Kax Be nomuute, Ha PHaKOTOTH-
ueCKHMe UPONECCH B KUBEIX OPTAHM3MAX OKAGHBAIOT BIMAHME PASTHUHBIE
axTops, Kax pHemme, TAK U BHyTpeRHe. K BHYTpERRUM DAKTOAM, BAI-
oI Ha (OTOCHATES, GYAYT OTHOCHTECH OCODEHHOCTH CTPOCHHS X0DOILIA-
CTOB, TUI XI0POPILIA, OCOGERHOCTI ADYIHX NHIMEHTOR It GHOXMMHUECKAR
KOHCTDYKIUIA BCEX (EPMEHTOB M MOJEKYI-NepeHOCUMKos, sagelicTaosan-
HEX B oTOM mpomecce. K BHEmHMM (AKTOpAM GYAVT OTHOCHTHCA VCIOBMSA
opyKaimeli cpeAst, KoTOphie HEODXOAMMEL A5 (HOTOCHHTESA, THGO T, UTO
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MOTYT OTDHUATENBHO NOBIMATS KA PACTEHIE, ARKe HE VHACTBYS B (POTOCHH-
Teae HenocpencTaeHHO.

Jmurnpyloute BakTopst GOTOCHATE3A — BT Te YCIOBHS, HPU YBEmH-
WemHMM (yIyulIeHHH) KOTOPEIX CKOPOCTH M addexTuBHOCTS npomecca Goto-
cunresa Gyayr Bospactars. Kakie e BHeUHMe (DAKTODH HEOOXOMMBI A1s
ocymecrsenus mponecea orocunresa? Ipexcae scero, oto caem, 600a
W yerexucanis 2a3. TAK KAK TOUTH Bee GHOXMMIUECKHE PONECCH B KMBOH
KJIeTKe KORTPOHPYIOTCs: (DePMETAMH, CIE0BATENbHO, /1A (oToCHHTeSR Oy-
JeT MMeTs SHAueHHe 1 meAnepamypa Okpymammeit cpexst. IaaenbLy AU
HUMUPYIOWUN PaKMOPON ABATETCA TOT, KOTOPHUA B AAHHBIH MOMEHT Bpe-
Mewu Gortee Beero saTpyaEser otocures. TAK, €CTH CBETA COBCEM MATO,
MmTHpyOmMN (axTOpoM cTaoBMTEs cher. IIpH yIyumIeHME ocBem{eus
0 HOPMATBEBIX 3HAUEHuIl CBET Ve NepECTAT OrpARMMMBATE (OTOCHHTES,
 AMETHPYIOMIN (AKTOPOM CTAHOBUTCA KaKOH-TO UHOMH. Hanpusep, Ko
HECTBO YIMIEKHEIOr0 ra3a B BOSAYXe, VBENIUEHHE ero KOHIERTDAIMI BEI0BET
nosbumenye yposHa QotocunTesa. Buepee BBel HOHATHE W OINNCAX POb
ausumupyowux gaxmopos aurmuiickuii Gwoxuwux ®penepur Baoxman
(1866-1947) 5 1905 r.

BO BpeMeHa BA3KMaHa YHEHHIE He 3HATW TOTO, 4T 3HaeTe Bbi ceiivac. He Gbinu
elie M3yueHEI BHOXVMAECKME MEXZHW3MbI LUKNA KanbBuHa W B3auMOAeiicTaNe
CBETa C XAOPOGWINON, He G510 NOHATIA O MPOLIECCE GOTONM3A BOAHL. BN 13-
BECTHO TOMKO TO, UTO YINEKMCALI 123, CBET M BOAG UCHEIAHOT B IUCTE. BECTO HIX
0BpazyiOTCA KUCIOPOA, IOKO32 WM KDAXMAN (MK KOTOPOTO MOMYHIOTCA U3
MOJEKY.! THOKO3S! NyTEM NOMMEDM3aLMM — OAHOTUNHOTO IOCIEA0BATEBHOTO CO-
eavHenns). CyTs PaBOTH BAFKMAHA 3aKAIOUANACH B TOM, 4TO OH MIMEHAN 482 YCHOBHA
B XM3HW PACTEHUS ~ KONUMECTBO CBETa H YTABKACHOTO 1232 & B03ayXe. VMeHHo no-
C7e 3TMX ONITOB OH NPEANONOXUA, UTO GOTOCHHTES COCTONT M3 ABYX (a3 BLICTDOM —
caemosoil u mepnenHo ~ mewHosol

BHauemHs TMMHTHYIOUNMX DAKTOPOB CErONHS MIYWEHB! JOCTATONHO XO-
powo (puc. 9). Tax mexnepamypa oxpyxammeli cpeasl, TOCIe NOBHIMERIT
KOTOpOI HHTEHCUBHOCTS (POTOCHHTE3A mepectaeT pacti, cocrasasier 25C.
B oprammaMax KuBOTHHX dhQEKTHEHOCTH PAGOTH (PEPMEHTOB MPOXOIKAET
pacTi upw mobimesuu Temmeparyps npumepo o 40°C. Ho y pactemmit
npn moBmumesm Tenmeparyps shume 25C addexTusHOCTS (BoTOCHHTE3A
nepecraer sospactats. T AarbHeiileM MOBBINEHHH TeMIEPATYDH Ade
cHiaerc. BIUMMO, IPOMCXOAT SAKDHIBAHME VCTBMIL, U OPFAHMIM pacTe-
HUS HAUMEACT SKOHOMMTS BOAY. BEMEHEIM KJICTKAM MAKOTH IHCTA HAYHHACT
He XBATATH YITIEKHEIOT0 1438, TAK KAK Uepes 3AKPHITHE YCTBUILA OH He MOKET
nonacts  pacremye. JIUMETUPYIOIUM DAKTOPOM B JAHHOM CIyUAE CTAHOBMT-
1 He CTONBKO CIMITKOM BHICOKAR TEMIEDATYDA, CKOIBKO Henoeratok CO,
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Puc. 9. Daxtopus oxpyaiieii cpest (SueNIe), BAMIOLIE Ha CKOPOCTS.
 unTencisnocTs nponecca oTocnTean

Boda - 0aHO M3 YCOBMIi KUGHEEATEBHOCTH OPrAHHAMA pacTeHIH BO-
obue u dorocurresa B uactHoCTH. KpOMe TOr0, 4TO BOAA HCMOTLIYETCH B Pe-
aKIAX (POTOTNIA, OHA BAMAT H HA BCE APYIHE KUIHEHHbIE NPOIECCH, OIpe-
JeISeT BAIKOCTS UMTOILIA3MEL, COCTAB KIITOUHORO COKA, TYPIOHOE AABIEHIE
(cx. § 14, 15), Tpancuopr Bemects 1o pacrenuio, bdeKTHEHOCTS PAGOTH
epMEHTOB i T. 4. YueHbE BHABIII, UTO AAKe ECIH PACTEHHA HCHBITEIBAIOT
HeamaunTenbHbI, BpeMEHHBI HEAOCTATOR BIAIK, IPHBOAAILII K VBALAHMIO,
X YPOKAHHOCTE 3AMETHO CHIGKACTCH.

Coem — pacuelimuit dpaxTop GotociTesa. CKONBKO CBETA HYSKHO PACTEHI-
M, uToBH! aheKTHBHOCTS OTOCHHTE3A GELIA MAKCHMATBHON? Yuewbie Hashl-
Baior wupy ~ 10 000 moke. Jina cpasuesus: ocsemene s Apkuil (semacnyp-
Hutih), neTnii, coneunsiit gexs coorserersyer 100 000 moke. CleqosaTens o,
B ECTECTBEHHBIX NPHPOAHBIX VCIOBMSAX OCBOINATS PACTEHME CHIbHEE HE HMeET
CMBICTA, Beh METEHCUBHOCTS (OTOCHHTE3A He GYIT IDH STOM BOSPACTAT.
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Venexueanis 2a3 5 cospemenolt amocqepe umeer xoRuenTpaIILIO 0,08% .
TOUHO YCTAHORIEHO, UTO HPOEKTHBHOCTH (OTOCHHTEIa Y BCEX BIAOB ACTe-
suit Gyzier Boapactats ¢ nomsmeues koxuenTpanus CO, or 0,3 f0 0,5%.
BoIBUIMECTEO BHAOB PACTeHI OTPUIATENLHO PEATHDYET HA ATHTENBHEOE BO-
aeficraue CO, xonuenTpaiuelt Brme 0,5% . Tak TPONMSECKIe BUIb, DKCe-
DUMEHTAILHO COJEpKABIINECH B YCI0BUAX ¢ KOHUeHTpaIMeli 0,5% CO,, HH-
TEHCHBHO PASBHBAIUCE, HO OUeHb GBICTPO crapenit u mornbamu. JansHeiimasn
adextusrocTs nossmenia CO, NOX BONPOCOM, HO B HCKYCCTBEHHO COIMAH-
soil atMocepe Aase ¢ Taxoil BrCOKOH KoRUeHTpAUEH CO,, Kax 2,5-5%,
MrHOBeHHOH rubeau pactemuii He mactynano. IIDHHATO CYMTATH, UTO Jaxe
ecau omriManbHan xommenTpamus CO, 3ABHCHT OT BUAA pacTeHwuii, cpetree

ee anauenie cocranaser 0,1% .

TUAMUTUDYHOLLAMY GAKTODEMI MOTYT BT 3aTPASHAKOLINE WA AROBUTIE AreHTS,
HaXOAMILIMECS B OKDYX@IOLIE/i Cpeae. Tak Nbib, OCEAOLIA Ha TUCTLA, NPENATCTEY-
T NOHWKHOBEHMIO CONHEUHOTO CBETa, OCAXARACH Ha MOBEPXHOCT MCTa. 361~
B2 YCTo/La, NPENATCTBYET ra3006MeHy C BO3AYXOM. HAPYWIZIOT dyHKUMOHADOBa-
HUe INCT58 U NOABBNSIOT GOTOCHHTES PA3IMNHBIE NPOMSILINEHHLIE JarpA3HATENH,
TaKMe Kak AUOKCWA Cepbi, CaXa, COBMHEHNS Mean W ADYTUX METannos. fleficrane
HEKOTOPbiX rePEMUNAOB, HANPABACHHOE NPOTMS COPHAKOB, TOXE OCHOBAHO Ha Be-
wecTBax, noaaenstoMX poTOCHHTES,

TIpaxTiueckoe 3HANEHHE MOYUEHMS TMMUTHDYIOUX (DAKTODOB BEHKO,
TaK KaK OQQEKTHBHOCTH (OTOCHTESA y KYIBTYDHBIX pacTemuil Hemocpex-
cTRenHO Bauser A MX ypoalinocrs, UroGh KOOHTHCA MAKCHMANBHOI YPO-
KallHOCTH, BAKHO SHATH ONTHMAIGHEE YCI0BMA (OTOCHHTe3. Yuembie co-
BEDIUIEHCTBYIOT METOAS! NOBHIIEHMs SEKTHBHOCTH CHETE3A OPrARKUECKIX
BeIeCTs, OTAEBHBIE /UL KAXIOTO COPTA KYIHTYPHEIX pAcTeHui. OXHUM H3
VHEHEIX, yAeIABIINX GOTBIIOE BHUMARNE HIYUEHHUIO POTH CBETA H X10PODILI-
1 B nponecce orocunresa, 6ur Kaument Apkatvesis TumHpsses.

Junumupynusue paxmopui: newnue (céem, mexnepamypa, 61ax.
noemy koruveemeo CO,) u GHYMpeRHUE; ZIGEHME AUNUMUDYIOULL
paxmop.

T —
() i o, v o osmap, amssonse s gomocumest
2. Onpeaemure costan NewaY HomsTHEN « THMNTHDYOI: (PAKTOPS 1 APYTH-

auit paxcropamu GotocmuTeaa.
puveneme

1. Cpasure poas Tesmeparypst m Brar  mponecce dorocumresa. Kax omi
ABA (AKTOPA CRAGANEL B POATLHAIX IKOCHCTEMAX?
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'BUOTOXHOAOFHS — HCHOLIOBANIME HIUBLX OPFANINOB i GHOTOFIAECKHX IPOLCCEOD b IpO-
wanogerse.

‘BAACTOMOpA — KICTKH, 00PAIYIOMCES B DeayTTATe APOSIONIS AL Y MHOTOKICTONHLX

‘Baaeryaa — crazus pasuiTH 3apofIA. PesyIsTar APOGICNS IMIOTH K HOCIORYIOWHX
170308 06PAIOBABIIXCS GIACTOMODOB — OAHOCHONHLH FAPOXLIL.

‘Baacryasius — 3001 LA (A3 HOPHOZA ADOGACIHIA ATA Y MHOFOKACTOILLX -
BOTHLIX. BADOALIU B 9T0T HOPHOX IAIBACTCH 6AACTYION.

BAACTONE. — N010CTS, JANONCHIIA AKILAKOCTEIO, BHYTDI GABCTY.ILL.

BOpLG6a 32 CyIeCTBOANME — COBOKYINOCTS OTHOWICHILE MEAAY OCOTANH 1t PAMTIIL
pakropani meuel cpes.

B

‘Bereratiuiioe pasmHoenIe — Bt GOCHONOTO PAINHOKCHI; PAINHOSKCHHE © IOMOILIO
OTACIICHIS HACTH TEIA BIPOCIONO OPrAMIINA (4CPONK, IOUKH) I ¢ HONOMILIO BILIOHINCHOH-
HLIX uacTeif OpramaNa (K1yGHi, YKOBIIL, KopHEBIINa).

‘Betcrop — b TeIOl MISKeNEPIl HEKYCCTAOHNAA TeHETHIECKA KONCTPYICLULA 1A Heperioca
remeriicooll HHPOPNANII B Y3KEPOAIYIO KIETKY B KateCTBE BOKTODA HONOILAYIOTCA 1IAd-
izt Gaicrepii, BHpyCL.

Bepereno jeaeus — cCTeMA MHKPOTPYGOUCK B Aensielic KieTe, ofecHeTHBIIOLAL
paCKOAeHHE XPOMOCOM B AITO3C i Meli0e.

‘Bt006paoBaNie — NpOieCe BOIMMKHOBCHIS BILOB HOCPEACTRON PAJBCTHICHILS HPOAKO-
5O/ QUIOeHOTHSCCKOI AN 1A HOCKOTLO HOBL.

‘BIGTIoNeIA 1ACTKH — KOMIIOIONTAL LTONARANH, IDEACTARIAOL e CoBoll OTI0AKENILA Be-
1{6CTR, BPeMEHIIO BLABCICNNALX 1 0GMNA WIH KOHEUHLIX ero IPOAYKTOR.

T

Ta3006Mei — COBOKYIHOCTS IPOLIECCOB OGNCHA FAION NEXLY OpFAHIINON i OKpYKaiouieil
epenoit.

Tanera — penpoAyKTIBHAS KIOTKA HHBOTHAX ¥ pacTewHi.

Tamerorenes - pasuiTiie N010BAX KIOTOK (raueT).

Tanowmaii - wneionui oxt HAGOD XpoMocoM (n).

TacTpY.IA — ADOALIII MHOFOKATOULIX AKIBOTHALX. B TEPHOA 2aCmpyARLUL, CocTOAl o
DA CTAIMN 13 ABYX C00B KIETOK, & Ha NOMEIL — O TPEX (KpOME TYOOK M KHICIONO-
oemiuix).

Tacrpyasiys — nponeee 0G0COGICHHS ABYX HOPRIHLX JAPOAMULCULIX THCTKOB: HADYIKIO-
1O (GKTOIOPMIA) I BYTPOHNEFO (UTORCPML) Y GAPOAMIICH BCOX NHOTOKICTONNLLX JCHBOTHLIX.

Ten - aexentapnas eammua uacaexcrsensocns; yuacrox JHK, xomupyiouwi oxay no-
unenTaauyIo nems 1wt oAy Monekysy PHE.

Teueraica — HAYKa © JAKOMAX HACICACTBEINOCTS 1t WIMCHYMBOCTH OPAIIIMOB I MCTORAX
yapanzemts wa.

ToueTHuecKaN WILKEHOPIS, FONIAR HHIKOHOPIA — MCTOZH MOLCKYIAPHOI GHOTOrNI
H TeICTUKH, CDAJAMIME ¢ LEACHANDAMICHILN CORAANHEN HE CYILECTRYIOIX B IPUPOAC CO-
seraui rexion.

‘Teuerseciii K03 — cBOHCTHOUNAR HBLIM OPFAIIINAN OZHHAN CHCTONA JAIHCH HACIOA-
CTBOIION MHQOPMAILLI B NOTCKYIAX HYKIOHHOBLX KHCIOT B DA NOCICIOBATEILHOCTH HY-
Kaeomuaon.

Tenon — conoxymocrs, sozeyx IHK ranioixioro nafopa xposocos; normsiit uaop
IelOB OIPEACAEIIONO WA OprAMIIMO

TonoTin — COBOKYINOCTS A1enCH FeIa IWTH FPYIIIE FEHOB, KONTPOIMPYIOULX AHATHINPY-
enll mpuaHaK y Rauuoro oprammava.
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Temtodponz — conoiymoers. reon, Kotopiie imeioten y ocobeli Aamolt TomyATIY, TPYI-
4 oy mus

TereporamemocTs — XapAKTepUCTIKA OPaMHOMA LM FPYIITH ODIARHNOD, WM
5 CBOM XPONOCONIOM HAOOPe OXIY TIGIOBYIO XpoNOCONY (riTi XO) M HADY PASIHHAIOWIXCS
Hoomix. xpouocon (X 1 Y) i Be1eACTRME 91RO OGPASYIOX PASHHLe FaNCTH.

Terepoanrora — OpramN I KIeTK, Y KOTOPIX FOMOIOTIIAE XPONOGONS! HECYT Pad-

TleTepoauc — IpenoCXoACTEO TAGPHAOR 10 PAAY IPUSKAKOR I COICTS Hax POTMTELCKIS
Gopuass.

TerepoTpofit — OprAMIIMAL, HENOTHIVIOIIE B KANECTRC HCTOUIIKA YFACPOA OprAMIIC-
cxe pouecraa.

TWOpIA — Opraiia, OISO B DeYALTATE ODLONHONNS OTIMAOUXCA APYF OF
apyra resowon.

TuGpiauzatis — Hporiece O5pPAIOANILS A HOYNEHIA FHOPIAOD, B OCHORE KOTOPOT 6-
14T OTLOAMICHIE FOHCTHNCCKORD MATOPHAIA DATHLDX KICTOR B OO 1ICTKe.

MO ML ~ TR, COROPRALIILC YE-IeBOILIL parieit.

Taukonporemas — cosisie G, coepaIIe YEICHOTL.

Tomeoeras — cuocoBHOCTS GHOTOTIIECHIX CHETeN TIOAACPHBATS THOCTOSCTSO CBOETO CO-

w cnofiern

ToMoaNFOTa  AUILTONAN LT TOAMIIONENAS KAETIA I OPIARNN, ¥ KOTOPHIX FONO-
IOTIIYHLC XPOMOCOMAL HECYT ISENTIIAC ALIEAN ORHORO rema.

ToMOA0T IS XPOMOCONML — PR XPONOCOM ANILIOHANOI] KACTII, COACPIALY oA
KOULIL HAGOD CHOD I WACIOLUIX ORMHAKOBYIO MODOIOTIO.

TopMOIA — G1010TIIECHI AKFHBBE BLOCTHA, CHRTCSHPYEMSE CHOLHATLIMPORMILING
KReTKaNI 1 OKAJMBAIOIE HeeHATpABCHOR ACTiOTBIC WA APYFHE ODFAN 3 TAMH.

a

TR 1010800 mpOIecea, eBONCTRONHIAI TONLKO IKBOTKOBLM

Tnoiiioe omzoxorsopene
pacremu.

MNeaoxeupudonyraennonasn kuenora, IHK — 01ua 13 HyKACHHOBLIX KHCIOT, GHONOIMMED.

Tezeute — opA PATHHOACHI HEKOTOPLEX OPANILINOD 1 MIOTHX KIOTOK, BXOAAII.

Meaewun — mun xpoxocowsioi nepectpoliiat, B peoyabTaTe KOTOpOi BHIAZACT YHACTOK.
renerscercoro Mavepnana.

‘TMewarypauua Genxon (or aar. denaturare - AWINATL NPUPOAUSIX cBofieTs) — yIpaTa
DHPOXNOI KONDUFYPALIH MOCKY 1aMI GETKOB, HYICICHIORAIX KHCIOT 1 AP. GHOMOTMNCPOR
» peayauTate narpenasuA, xuuecHol o6paGOTII 1 7. 1.

Jlerpi — MeaKie OprANIIGCIie MACTILA (0CTATI PAGIOAIBLIIXCA OPIANINOD BNCCTE
 GaTepIuANM), OCCBIING A MO BOIOCNA 1A BIBELICNILIE B TOAIE O,

L e —

Muanua — ocBoGOMEHIE KOMIONANLX PACTBOPOR i PACTBOPOR BLICOKOMOJEKYJAPHEIX Be-
GG OF PACTHOPOHILIX B HEX conel 1 ADYPIX HILIKONOOKY.IADILLX BOIECTS.

Mumeprenuus — pacxox/eue IPUINAKOS Y POACTBCHHLIX BILIOR 34 CHET HpHCnoCODIemILs
X pagLN yeaomumM cpesd.

Munowamsii — wveiomil anofinoii nabop xpomocom (2n).

uexpernsiii — cocToA 13 OTACTLNX YACTHIL.

TUWibepeNIUpORKA — BOUMIKHOBENHE PALINTUL MEACLY ORHOPOANLIN KACTKANH W TK-
I, MONEHCHIS XD XOAE PaaBITIL 0COB, TPHBOAKILI K (OPMIHPOBANIID CLOLHATIMPO-
samnLix xaeroK, oprason i THaseli
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JLngpbyans: — HPOMMKHOBONHE MOCKYS OAHOFO BOICCTSA B APYTOE NI UX HOHOCDOA-
CTBUNOM CONPHIKOCHOBOHII ILTH HeDe3 IOPHCTYIO HEPErOPOAKY.

JIOMMMANTUOETS — YHaCTH TOALKO OZHOFO ANICTA B ONEACIONII IPIINAKA Y TETepO3I-
romoli ocotit.

JIpelidp rewon — cyvaiiiiic HOHOIPARACHNLC HIMCHCHIUS HACTOTH FOHOB B HOYISISX
orpauienitora pagstepa.

JpoGitene — HOCICAORATOTLHAC MITOTIHECKIE ACICHI OIIOAOTHOPONION SHICKICTEI
(wn neonoR0TROpemIOIR AilneiTeTIN MK NAPTEHOTeCse).

Jlsrxanie ~ OANA M3 OCHOBLIX HINEMHAIX QYHKILH, COBOKYMHOCTS TpOTECCon, obecre-
|HBAIOIIX HOCTYILACHHE B OPraINN O,, HCHOTLI0RANIE CT0 B OKICNTENLIO-BOCCTAORITE -
L npoueccax, a Taicke yAwiene w5 opramuama CO, i HOKOTOPX APYFIX coemuuemitl,
ABTOIIXCA KONCUMLMI TPOAYKTAI OGNCHA BeWECTS.

E
‘Ecrecrnennsait 0160p  ocitonioli Ayl Bacrop ABOTIOLILH OprAHNOL

x

3Keaea0faKTepuI ~ OPFANINL, CHOCOGHLE OTIATATS OKHCHOO EI010 HA HOBEPXHOCTI

uameniueli WG — COBOKYITHOCTS BeoX (b3 PAIVHTIES, IOV KOTOPHIE, OBKIHO HAWI-
HAK OT JTOTLL, OPAHIIM MOCTHFACT IPOIOCTIE I CTAHOBMTCH CHOCOOHMIM AATS HAYANO CEAY-
toujeny nokozemio.

KMpHLLE KHCAOTLL — OZHOOCHOBILC KAPOOHOBH KHCIOTH AIHPATHHCCKORO PSAQ.

KupL — TPITIEPIAL, MOXIMIE CAOKINLE DL IINEPINA 1f ORHOOCHOBILIX HepaIBeT-
‘BICHHLX BHCHIN AMPHLIX KHCIOT € SCTHLO KOTIHECTAON ATONOB YIIOPOKL.

3
‘Bapoaiu — Oprauo B PN HEPHOX PAIBHTILS OF OMAOAOTROPENHS AHIA 4O BHXOR 1D
oBonouek wi poxgems.
‘3apoTLIEBOE CXOICTHO — Ha PANNIX CTAXIAX SMOPHOTeICS) NPCACTABNTENN PAINBX
DI OpraiNaNOR OGN Goee CXOAIL ADYE ¢ ADYIOM, feN BIPOCILI 0CODH.
‘BapoTbILeBLII MEIOK — IONTDATLIA HACTS COMAIONKI HBOTKOBLIX PACTIH, B KOTOPOIL
pagsuBaeres AiNeKICTKA 1 NpOHCXOAUT ABOIiNOE ONIOZOTBOpCIIE.
Burora - KaeTICa, 0GPAIVIOIARCA B POIYALTATE CUSIILR TANCT PASHOTO HO1A; OIIOAOTHO-
petioe alito.

n
‘MasemnocTS — CBONCTIO SKIUBLIX OPIANHINGD CYIECTROBATS B PAIIIHLLX dOpUAX.
Maoasuns — ueKNOUCHIe WK JATPYACE CHOCORIOTO CKPIUBAIIA MEAY 000G

OANOFO Bitx, BoAYIIIe® K 0G0COOACHIIO By TPHDHAOBLLX FPYII i HOBLIX BIAOD.

‘HMsMymUTT  CIIOCOGHOCTE OPFANIMA SANIIIATS COGCTAENEYIO LET0CTHOCTS 1t GHOTOTIITe-

[y ——

‘Hiropdasa — CTazs KITONIOO WHIIA MEAAY ABYMS ACTOHHSNL.
Hurepdepon - Get0x, obpayiomitica B IETICA OprANNANOR DI BHPYCHLLX HIDeKIILAX.
HuTpon — y4acToK rema, e HecyImutit HHGOPMAILI 0 MepBUNIOI CTPYKTYPe Genka. Pac-

HOTOKEI NNAY KOTHPYIOLMH VHACTIAMH — DIIONANIL.

‘Mexycorneuuuait oTGop — BLGOD Ue0BCKON HAHGOCS NMHLLX B XOIACTHNHON OTHOIE-

s 0COGel AHBOTHLLX i pacTeull AANNORD BiAQ, TIOPOALE WA COPTA /1A HOIYICHIS OT HEX

HOTOMCTRA © SKeAATEALIANI cROflCTRANE.
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Kapuorpasia — rpagieeio HAOSPAKCNHe KapUOMUNA.

Kapuoxiien — A€IeNie KIETOUHOrO A1pa, YOTapeBIIILI CHNONIN NUMOIa.

KapuOTII ~ COBOKYINOCTS IPHINAKOB XPONOCONHORO HAGODA, XAPAKTEPHLIX AL TOT0 MK
umoro Btz

Kaprit XpOMOCOM — CXONM HOPSAIA PACTIOTOKEII 1t OTHOCKTENLHLX PaCCTORMLH NOSAY
FemANI OIPECICHILX XPOMOCOM.

Karamuarop (rpes. katalysls — «paspyIIeiies) — BOMECTSO, MIMEIHSIONEE CKOPOCTS Xit-
MITeCKoll PeaKIII LI HOIBYNATIONICE XUMITICCKYIO PeAKIIID.

Kaagorpasia — rpagiicckoe H3OSPANCNNe OTHOIICHII CCTPHICKOO DOKCTEY NOSKAY

'KAeTONMMNLIL 1A — QL ICTETKIL 0T ORHOO MIITOTIYECKOTO AETCHILA A0 APYTOTO.

KON — COBOKYINOCTS KACTOK i 0cO0el, NPOUCXORAUEX OF OJHORD IPEAKa TyTex Goc-
n010r0 pasmossems.

Kaouuponaune — 00PAIOBANIC MACHTHIHLX TOTOMKOD (KIOHOB) HYTeM GeCOIOO pad-

KoxoMiauTiioers — yactie oGou. axienell B ONpeACICHII HPHIRAKA Y 1eTepOTOTHON
ocob.

KO10H, TPHILIOT — HOCACIOBATOILHOCTS TPEX. HYKICOTIAON, KOMMPYIOULAS BICTIONCIIE
B cumTeapyeMLl GeA0K CTPOFO ONPOCACHION ANHHOKHCIOTS.

OMILIENCNTAPHOCTS — BINIIOE COOTHOTCTRNC B XITMITECKOM CTPOCHIIL ABYX MAKPOMO-
eky, ofecnewnnasomee x BaaiMoAelicTaie: cnapusaie xbyx wireil JHK, cocaunenne dep-
Mewa o eyberpatox, antirena ¢ anTrenos. KOMIICMeNTapHbIe CTPYKTYPIA HOAXONT ADYT
K ADYIY KAK ICTIO% K 3aMKY, HAIDHMED A30THCTHE OCHOBAIS B MOTOKY1e JIHE.

KOBOPremIA — HOIABHCHNOC DAJBHTHO CXOMNMX NDHIAKOD Y HEPOICTCHNLLX BIAOD
BEACACTRHE IPUCHOCOBACHI K CXOANAIM YCIOBHIM CDOALL

KOIMIOraIus XPOMOCON — (1AT. KONZIOZ0UUO — +COOTHNENIEs) — HONAPHOC COMMKEIHE
FOMOZOTIUMLIX XPONOCOM It HEPOILICTEHIE JX XPOMNTIA, DIt KOTOPON CTAHOBICS BOIMONCI
Kpoceiuronep. KoILIOIIpYIon To1kKo 10 0Aofi XpOMATIAE 12 KacAoll roM0IOTIILON Xpoo-
conss, mpmaerasomeli Apyr K Apyry. Kowuiorauia npoucxoxut » mpodace 1 selioza,

[KpoccuNTOBep (BT Crossing-over — «TIepeKpecT) — BIAMMMLIIi OGNeN VHACTIANT NeACTY
FoMOOTIILINI (nonapiLiss) Xponocomas. TIPOHCXORMT b IPOeCCe ILIOTONMIX Aol —
Nelioga 1 (TOPAIA0 pese) MUTO3 Ha CTAIN NPOKASLY, KOTAA CIAPHAE TONOTOMIITILIC XPo-
MOCOM Yiite CONEPAKAT TIO ABe CeCTPUNCKNE XpoaTizst. Ha o70fi erkipexxpoMarnoli cta-
I 1 OEYIOCTRIAETCS OGMOH FOMOTONHHLAK YHACTKAMI XPONATIVL: b KANAOH TOMONOMIS-
HOM XPOMOCONE O XPOMATIAA PAIPLBACTES, A JuTeM 06AIOBABIICCS QPATNCHTA COCCAIIN
XPOMATIA BOCCORUNAIOTCA 3A10BO, HO YoKe KpecT-akpect. TIpit KPOCCHHFOBEpE TeHK 13 O-
Holf TOMOIOIIION XPOMOCOM! TICDEMEIAIOTA B ADYTYIO, B DE2YLTATE eFo BOJMKAION KO-
BC KOMGMHAIII ALICICH FOHOB, T. 0. IPOUCXORMT PKOMGHHALLLE TOHETIICCKOTO MITODHALA.
KpOCCHITORED — OXMH 12 MEXANHINOR NACACACTBNRO HANCRHBOCTI

El

Jlame — paspyimeie, PACTBOpeIIE KICTOK HOR ACHCTIEN (JOPMONTOD, CORCPRALILXES
B TH3OCOMEX, LI APYTIEX ATCWTOB, OGIAAAIONIX PACTROPSIONLIDE AeHCTRION.

st — KHPL B KHPOIOOGHLC BOULCCTA, BXONSIIIE B COCTAD GHOTOFHICCKIX M-
Gpan. Beo memigut APOGOGHL i ILIOXO PACTROPHALE B BOAC.

M

Meaonepsa — cpemui 3apoAIIeBLI THCFOK Y GOTLIIMHCTEY NHOTOKIOTONHL HKHUBOT-
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Meit03 — 0coBLlE CHOCOS AGCHIS IIOTOK, B PEIYALTATE KOTOPOTO HPOHCKOAIT yMeHbILe-
e (pOAYKILIS) YHETA XPOMOCON B AOHEPIILX KICTKAX.

MeraGoauant — 10 ke, 40 oBNen BoueCTs.

MEXauOPEUENTOpLL — “YBCTHNTEILHbC HOPBLE OKOWSANIL, BOCTPHIMAONIC MOXEIH-
ecKite AP HIBE LTI BO BAYTDEHILX OPANL.

MinkpoopramIaNL ~ MemLAliLIIe, NPEUNYIIECTRENIIO ORHOKICTONMHE OPTANHINLL, BIAN-
Mo TOILKO B MHKPOCKO: GAKTCPIM, MHKDOCKOTANECKHe FPUOLL 1t BOXOPOCI, npocTelue.

Mitoaun — Ge10K MLICUNLIX BOAOKO.

Mit0(UGPILLILL ~ COKPATINELC BOTOKHA B TPOTONIATME CePACTION I HOMEPEHONOTOCATEX.
.

Mutoa, Henpanoe Aeaene — oconoli CiocoS ASTeNLA HYKAPHOTHLIX KIETOL.

Moxuguicanus — ueHACIOACTOIOE HaMEOC.

Myraren — QuswSCCKHIL I XUAMHCCKIL (BAKTOP, VBOTHSHBAIOIH HACTOTY MyTa.

MyTareues — HekyCCTBONNOE IOAVHEIIHE NYTAIMIE ¢ HONOLIb0 (UIHICCHIEX LA XinMitie-
cxcux xymazenoa.

MYTANT — HACICACTBOIIO HOMCHEHHAS B PEYJISTATe MYTAI (POPMA OPFANIIMA.

MyTALIS — HOCICAYCMAE HIMCHOHIL! CHOTHYECKORD MATEpHAAA.

H

‘Hacaexernemnocrs — coolicTio OPrANMINB OGCCHOTHBATS MATOPHATLIVIO i GYHKUHONATL-
Y10 IPECMCTBOHHOCTS MOHAY HOKOACHILAN.

‘HeaaMeHih LI AMMHOKHEAOTL — e CHITCINPYIOTCS B ODIANNING KHBOTHLLX 1 HCIOBCKA
I CHITGAUDYIOT B HOAOCTATONIOM KOIUMECTRE B AQKIL HOCTYTATL ¢ Mell.

‘Heaaeniisle AUPHLIE KICIOTL ~ HENACHIEIIILIe SKIPILC KICIOTH, HEOSXOTIILE 211
POCTA  PAIBITIA AICKOUHTAIOEX.

HYIIOMHOBMC KHEAOTM, HOIIHYKICOTHAN — QOCHOPCOACHRAIIS CHONOTIMCPL,
HMEIOIIHe YHIBOPCAILHOC PACHPOCTPAHCII B KUBOH HPHPOAC.

‘Hywaeoms ~ JIHK-cofepxaiias ot KIeTKit IpoKapior.

'HYIICONPOTEIIL — CAOAILIE KOMILICKCLE HYIKIGHHOB 1KHEIOT ¢ Geakas.

'HYICCOTHIL — OPANIECKIIE BEINCOTEA, COCTOAILHE 1 NYPIHOBOTO I UDIMIAMHORO0
OCHOBAIILA, YIIEPOAR 1 OAONO I HECKOALKIX 0CTATKOR hocdopHOIL KILCIOTLL.

o

Onyasus (1a7. ovulim — ¢HITROS) — BHXOR e ANLEKIETOK (GOLHTOR) Y AIEKOMI-
TAIOUIEX 13 AAHHKA B HO0CTL To1A.

Ouxorenes (rpes. Gnkos — «OUYXOTLs I gonesis ~ <IPOCXOSCHNC, BOIMKHOEHHEs) —
POLCCE BPOBPUILCHHS HOPMATLHLIX IUIOTOK, TKAMN B OIYXOEBHC.

‘Onxoremu: — rems, 06yc1oBTIBAIO e TpEBPALIENKE (TPANCHOPMAIIIO) HOPMATLILLX Kie-

Ontoremea — miuBAYaILHOE PasBuTIE 0COD.

Qoremea (pe. G — esilion i ... 26e3) — COBOKYIHOCTS HOCIEAOBITELHL TPOLCCCOD
pasBITILR KeHCKON HO0BOI KICTKH OT NEPBHION HONOBOI KIETIH A0 Ipenoro siia. Biuio-
HAET MOPHOALI PAQMHOAKEHI, POCTA It COTPERAIIS.

00T — 3KeHCKaA TOI0BAR KACTKA AKIBOTHLEX B TIEPHOZ €0 POCTA I COIPORAIIL.

Onepo — GHINA TPACKPHIN Y IDOKAPHOT, COACPRAILA NI I HECKOILKO TOHOB,
KOTOPLIC KORMPYIOR GO.TiH, IPWHINAOIe VIACTIE B OANON GHOXMMIUCCKOI Hems peakiuii.

‘Oprauorenes — 0GpazoBaNIe 341ATIO OPraHOY 11X ADOEPEHIMPOBKA B XOAC ONTO- MM
{piLIOreIIean MHOTOKICTONNLLX. OpraNNaNOR.

OpraOIIL — NOCTOAMNLE KICTONIHMC CTPYKTYPH, OGECTCTNBIIONIE BHTOTHENIC Cle-
ek GyNKINE B TpONCCCE HIUSNCICKTEALIOCT KICTOK: HeMENOpAILC, OLHONEM-
Gpamsie 11 AyvexGpanmste.
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TleneTpanTiocTs, — UACTOTA IPOAICHILA ALCNE ONPEACICHNORO Tea ¥ PAZILX ocobell
PozcTBeHIOl TpYRMA OpramtzOB.

Tlepexpect — oot WACHTIMILINII VIACTKAMM FOMOTOTHSHAX XPOMOCOM B0 BPONS TPO-
Qasnt weliosa.

Taasnwnst — siexpoxocowmte Mozexyx JHK, ne animioniecs usuemio ueodxoxi-
M s KT

Tloaumepases — (epUCHTS, KATATHIPYIONGC OGPIIBAME NAKPOMOTORYN 13 HHIKONO-
P ——

To:tumopits — ORI 13 THIOD BIAMMOACHCTAIL FeHOD, TP KOTOPON CTEmCih PABHTILS O1-
HORO 1 70T 30 IPHIMAKA OOYCIONIONA BAUSMNCN PAAA TUK HAILBACHALX HOTHNCPHLX TOHOD
(WpoARAMONIXEA CXOALN O6PAION).

Tlo:umepLt — BEICCTES, MOEKYI KOTOPHX COCTOAT 3 GOALIIOND WHCA NORTODAOLIKES

TIoAMILI0MIR — KPATHOE YDENHHCHIe HHEAD XPOMOCOM.

TI0:MEAXAPIISL F114 €015 — BHICOKOMOIOKYIAPHLIC VIVIEBOR; NOTLIMEPbL, NOHOMCDANH
KOTOpLIX AWAOTER IPOCTIC Caxapa.

Tousonane — ci0c00 GeCIONON0 PAINHOMEHIS, HPH KOTOPON HA NATCPHICKOM OPFAIING
ofpazyerca aipocr — nowica. Ha MoKt pazBiBAETCA HOBAS 0CODE.

TIpupogusie pecypest (ectecrneibio pecypess) — KOMIOHCHTS IPHPOH, HCTOTLIYOMME
EIOBEICON: MUHEPATLHLC, JCMETLM, ICTIMATIHHOCKILS, DOZHC, GHOTOTICCKIE POCYDCL 1 AD.

Tpomorop — yanasacssili PHE-noaepasoit yuacros JIHK, ¢ K0roporo awsaeres ci
zea mofioit PHE.

13

PajuOMYKIIL — PARMOLKTHDILC SPY H ATONIS.

Perencpaiis — BOCCTANORICIIG OPFAHMINOM VIDAUEHIILIX LI TOBDEAACHIL OPFANOD
B A, 4 TAKOKC BOCCTANOBIENHE IEI0TO OPTANHIMA 1 OFO HACTI.

Peryanpuse rewst — yuacriu JHK, cnemuiecks BKTOUAIOIIE WIN BHKIOSAIONIE
TANCKPHILIO CTPYITYDHLIX FCHOD 1 PAJMMX OPFANAX If TKAHAX, WA PAIMLIX CTAXHAX PA3-
BuTnA opramiaxa.

Peaykauia — HeI0PAIRHTIE I NOTH0 HCYCIIORENHE OPIANA, KOTOPAL GLI HOPMATLIO
PagBiT y npeIconLiX GOPA HIM 1 Goee PANIILX CTAXHAX ONTOTeleda.

‘PexoMOHIAIS. — ICDEPACHPOICACHNE POTHTETLEOTO TOHOTHSCCKOTO MATOPHATA B HOTON-
CTBC B ey ILTATO HEPEKDECTA 1t PACXOAHCII FOMOOFHSHLLX XPOMOCON B Me03e.

Penarypauues — O5paTHLL TOPEXOA NOTCKYIIM GHONONIMODA 13 ACHATYPHPOBANKOTO CO-
Ccrosma b GtoxorIECIKIL AKTHBHOC.

Penauasts — IpOICC CANOBOCHDORIBEICIIS NAKPOMOTOKY:! HYKICHIOBHX KHCIOT, 060
cnewsaiomli TowHOR KomHpORANIE eneTIICCKo WIPOPMALIIL I e@ TEEARUY OT HOKoAEHIL

Pencceiiocts, — oreyroraie (BeHOTHIICCOND IPOABIENNA OALOO ALICIA Y TeTepOIIL-
Forioit 0coG.

Pubonyaeunonite kueaorst (PHK) — uyKieHoBie KHEIOTH, CORCPHANIES b KatocTse
VI IEROXHOTO KOMIIOHCNTA PHGOZY, & B KUECTRE AJOTHCTLX OCHOBANIIL — 1CHIH, TYANILE, YDa-
K, IITOOHIL, & T M MOTHDHIMPOBANILIC TPOKIBONLLC.

POGOTOTCXIMKA — ABTOMATICCKHO TPOTPANMIO-YIPUBISEMME CHCTONH, MDHMOHACMME
B TEXHOZOTIECKILX IPOLCCAX I IOIBOAIIE COIABATS COUTIOMLC TOXHOTONM.

c

Capiowep — moBTopmOmIIics Y4ACTOK MIOMRGPILLIE MHIICTHONO BOTOKNA, OCHOBHAL
Py ——————
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Cexextuin — HAYKa 0 NETOZAX COIAANILA COPTOB, THOPIAOR PaCTEHIL I TOPOX KIBOTHLIX,
LITANAOB MHIKDOOPTANHIMOD ¢ HYSKILIMM HCIOBCKY IPINIKANI.

Clmancnt — CHOIMATMIMPOBANKLC (YHKIHONAILHME KONTAKTH MCHAY BOIOYMAMLI
KAOTICHNH, CAVSKAIMC LIS TICPOAAIE 1 TEOPAIOBANILS HOPBILX HMTYILCOB.

Crapeiuue — saxonoNepuLL PaIpyHIITenLLIL TpOeCe BOIPACTILX MMCHEHI OpFaMI-
Mo, BeAVIN K CHIDKEHINO erO AZANTAIHOMILY BOIMOANOCTEH, VBCIHICHIIO BOPOATHOCTIE
enepri.

‘CrBO:10mME KACTION — POAOHAMATLALC KICTKH b OFAMAX 1 TKANSX KMBOTHLL; CHOCOOHS
PASNIOKATLEA, 38MENA TONIGLIIC I TIOBPENACHLIE KCTIL.

(CrpyITypHLe Telb — TOHLI, B KOTOPIAX GAKOANPOBAL GeICH.

Cuenieme re ABICHI, B OCHOBE KOTOPOFO AT SOKATHIAI FEHOD B ONHON XPo-
T
‘Tareon — rpYIIEPOBKA OpFAMIINOB, NPHISTAS B CHCTOMATIKC (HATDNCD BILL, DO, co-
Meiferno).

Tepunarop — ysactox JIHK, Ha K0T0pox sanepuactcs cuirred 060l PHE.
‘ToweMHb — HAOBITIC HOICCTSA, OBPAIYENDO HOKOTOPLINH MIHKPOOPraMIEIMANH, PACTOII-
‘TorunorenTuoeTs, — coolCTHO KACTKI pactemil IPI ONPORCIONILX YCIOBHSX PAIBHTCS

40 BIPOCAOKO OPAMIAMA ~ HOMHOCHNOFO PaCTeNHA.

Tpaucrenes — ueceitiie uyscepoxuoll Wi HaMEHeHHON TeHeTICCIoll HAQOPMALILIL B re-

HOM KMBOTHLLX, PaCTOHH 1T MIHKDOOPTANHIMOD.

TpauaMIIA  MyTaMILA, OGYEIORIENHAA QeI AIOTHCTOR OCHOBAII B MOTEKYIE HYIc-
ennonolt aeaori.

Tpauckpunuua — Guocnizes PHE na cootserernyiouury yuactxax JAHK.

Tpaucasuun — Gociures nommenTIALX Heneli Gorkon 1o Matpune WPHK cornacio
remeriicaxoxy KoY.

‘Tpauenaaurauus — nepecazica Tiauei w1 opraos.

‘Tpaueqopa — crcrena pesCTaBICNIE OO HINCHSCMOCTI BIAOD.

‘Tpcosis — HATIHC AOUOAMMTELON TOMOTONHHON XPOMOCOML.

v

VEAemOII — CAXADA, KOMIONEITAL Beex 66 HCICTIOUHIS KUBLLX OPTANIOD.

Vorcoua—Kpiia moneas — asoiiias cuupas, crpykTypuas Mogens JIHE, coriacio koro-
poii sozexya JIHK coerout ua Asyx teneli, 06pasyiouux. NPABIILEYIO IPABOIAKPYHEHHYIO
nepesuTyI0 cnupan.

@

emorun — conokyoers. neex npHaaKoD opraMa.

openrat ~ crewnfreckie GeTK, IPHOYTCTYIOWIE B0 BeeX HHBILX KACTKAX i HIPAO-
e ot GOTORGCIIY KaTaTHaATOpOD.

DuroSuannet — crewpCCKIe THINEHTS KPACHORO I CHETO UBETa, CoRPpAIECs
¥ WHamoGaxepiit i nexoTopiax. Boopocieii.

‘DuoreneTiteckoe peso — POROCIoNIOE Apes0, TPATIECKoE HITPKENIE X04a Pitio-
1CH3A i PORCTOCHHLIX CBAICH PATHLEX FPYIT OFANHINOL.

Docdpoamumunss — CA0KINE THTILIL, B NOTCKYIAX KOTODHX HPHEVICTBYT 0CTATON (boc-
opuoii xncaons.

oconpoTewn — C0KIC GeTKi, CONCPRALIC OCTATKH GOCBOPION KIHCIOT.

ocopupORANE  BACACHAE B OPTANHUECKOO CCIEIIE CCTATEA KaKO 10 (oc-
opuoli rncaons.
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Xewoeuures — un meranns Gakropui, ocuonamuii ua yesoeuui CO, 9a C4ET OKUEICHIS
[ ————
XAOPOQUILIL — Je1OHLIE HHIMENTH PACTONHH, © HOMOUILI0 KOTOPHX Ot YIABIHBAIOT
HEPIIHIO COTHUHORO CHOTA I OCYILCCTRITIO (OTOCHHTES.
Xpowarza — nonowina xposocons: moce yxsoemna JIHK; ofua xpowatista cozepiut
ouy woaekyay JIHE.
Xpomocosurkie aGeppaii — XpoNOCOMILC HoPECTPOI, THI MyTAIHH, KOTOHC MIMe-
HAIOT CTYKTYPY Xpoocon
XpoMOCOMILIIL HAGOP — COBOKYIHOCTS XPOMOCOM, JAKTIOHCHILLX B KAMION KICTKe 0pra.
XPOMOCOML — HOMEMOPANHLLC CTPYITYPH KICTOTHORO 51pa, cocrosmme 1 JIHK 1 yuako-
BOWHLX GeIIKOD 1 ARIOUECS HOCHTEAANH TOHCTICCKON HIPOPNALII.
I
LenTpoepa — YHACTOK XPONOCONH, K KOTOPOMY TPHKPEILIAIOTCS HIITH BepeTeHa AeTena
80 Bpewst aTO3a W Nelioza.
IuauoGaxTepint — rpynna (oroTpOdHLIX TPOKAPIOTHLIX OPFANNANOB, TPAAIIONHO HA-
‘ALIBACMLIX CHHGEICHLIMH BOAOPOCATNE.
Iiroreneruica — O0ACTS NCHCTHKH, HOYSQIONAA JAKOHOMCPHOCT HACICACTROMHOCTI
B MIMCHYMBOCTH Ha YPOBHE ICIOTIH 1 CYOKICTOSHLX CTPYKTYD (1IABHLE 0GPAIOM XPOMOCON).
q
epeaonauie nOKoTeNHI — 3AKOKONCDILAS CMEH B KHIHCHIOM HHIIE OPFAMIIMOD TOHE-
pai (oKoTeNHI GHONTOR), PALIUYAIOLIXCA COCOGON PAIMIOKEHIL.
Ue080K000pAIILIe 06EILANLL, TOMMUNOM K, ANTDONOM AL — HAACONEHCTHO YIKONOCHX
ofeaait, Obseauiaer 3 cexelicraa: TUGGOROBLIE, HOMIIALL, TOMUIILALL,
UeA0K0KONOI00H L HPUNATHL, BLICIIIE HDUNATH, ANTPONOMAM, 00CILAMM — HOL-
orpax npuvatos.
Uieras aMuiA — HOFOMIH OO 0CODH, PATMHONAIONEHCS © HOMOILAO CAMOONLLICHIS
(CANOOILIOAOTROpeI), TONOIHTOTHLLE 10 GOTLIMHCTDY reHoD.
m
Ilrasse — wHCTas Ky14TYDA MUKDOOPTAIIIMA, BLCACHIORO 3 OIPOIEICHIONO HCTONHIICA
HIH MOAYweNHOTO B peayLTaTe MyTamLL.

E)
Omo:OILR — HEOGPATHAL IPOLCCE HCTOPHSCCKOTO HINCHEHILE A HBOFO.
xaon — yuactox rema (THK) oyapuor, Hecymurl reeTirieckyio upopaiio.
DuTO1EpMA  HADYIKHLIT 2POALILCRLII] TUCTO ¥ MHOFOKICTONILX SHHBOTILIX,
Quronepma  piyTpeii 3APOAMIIOBIAL TUCTOK Y MHOFOKICTONNLLX JHBOTHLIX.
Dueran - oA 13 THIOR BAANOEIICTRI TEHOR, IPH KOTOPOM ALIGTH OANOFO TeHA 10~
AQRAOT npOARAEIIE ATeNClE ADYTHX TeOB.
A

Slaepuas 0G0A0UKA — CTPYKTYDA, OFFPANNTHBAIOWAA SAPO KACTOK DYKAPHOT OF WHTO-
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Crncoxs ureparypst

1. Asbysa mpupopss. Boree 1000 sompocos u oTseros o mameii miaete, ee
pacTaTensHOCTI 1 AuBOTHOM Mupe. M., 1007,

2. Anexo Podpuzec-Buda. Texo seonexa. Hexyunan anaromns. M.: Mabupuur
Tpece, 2010.

3. Bauimenoa M. C. ®opa Kasaxcrama. B 2 romax. Iitocrpuporammsit
onpezexrens cemeiicrs u pogos. Anarsi, 1999.

4. Buosorus. Dnmmcronemus. M., 2003.

5. Buonorus. Dunuiaonesus A Aere

T. 2. M.: Avanma’, 1999,

6. Bocdanosa T. 1., Corodosa E. A. Buonorns: Crpasosmms Ams mxombmmson
 nocrynaomux 5 pyas. M.: ACT-IIPECC IIKOJIA, 2018.

7. Bobmas sk soneAns wunoTnoro supa. M., 2004,

8. Buau K. Buosornn. Tlep. ¢ arx. M. Mup, 1964.

9. Bopotiesa E. A., Tydapy A. B., Cagwannurosa E. B. Anatoms 1 puanonorus:
VaeGums/Yue6. mur. Jlnn yaamuxes wesyummmm, M. Memmuma, 1988.

10. Tenermsa n nacxeacrnenmocts: C6. crateit: Tlep ¢ ppana. M.: Mup, 1987.

11. Tpun H., Cmaym ¥., Teiwxop J. Buonorns. B 3 v. M.: Mup, 1996.

12. Tyaenrosa MA. u dp. Buororns: Bonwmoit cupasoumix Ams mKOTHHIKOD
 nocrynanmux 5 pyas. M.: Jpodpa, 2000.

13. Eerectsoamamme, Sunumtoneamsecii cxonaps. M., 2002.

14. Huoms smorisax. B 6 Tomax. M., 1968.

15. Huons pactenuit. B 6 tomax. M., 1074,

16. aecerun M. Banmnarexvnas anarouus Ans gereii. Wntepuer-uura.

17. Banosenmuicn 1 naumonarsume napxu Kasaxerana. Amsars, 2006.

18. Kean IL., Apxe K. Bexeune s 6uozormio: Tlep. ¢ aurx. M.: Mup, 1988.

19. Koswaps A. . Trast. Joporn. Jlioxu. Bocnowunanis opuironora (Ouepxi
1o ueropuu aooormu » Kasaxerane: 1950-2014). Anarsi, 2014.

20. Koawaps A. ., Koawaps B. A., Ipauea I0. A., Tusupxanoa C. P., Jyicetacaa T. H.
Tlossonounsie suporue Kasaxcrana. CHpasowmis Ais 5ysos m mxox. Amuarsi,
2013.

21. Kpacnas wiura Kagsaxcrasa. T. 1. #usorste. . 1. Toaonoususie. Anvarst,
1996.

22. Menundnep A. Ociionss Suoximum: B 3 7. Tlep. ¢ aura. M.: Mup, 1985,

23. Hatonanbsas crpaTerss i wias AeiiCTsii 10 COXpAEHI0 1 COATACHPOBANIONY
nenoaa0RANIIO GHoOTIECKOrO pagKoOGpads. 1999,

24. Oxpysmatomas cpeaa i yerofiuusoe passntite » Kasaxcrase. 2004.

25. Opaoacwas 9. P. Tlepamii naneontonormecki aanonexum CCCP. Anmarst,
1996.
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26. Tossonoumsie susoruste. Tlo erpamman Kpacuoit inuru Kasaxcrana. Anmarst,
2004.

27, Pactrrensusit sup Kasaxcraia, 0CTpPORAHAAS SHNUKTONCAs. ATMATH,
2004.

28. Pacuyes B. K., Koswapy A. @., Koswaps B. A., Bepesosuros H. H. Tonesoit
onpegenres nmin Kasaxcrana. Amiars, 2014.

29. Teno wexonexa. flerexan ounmicnoneaus. M.: Pocuer, 2016.

30. Vaupurensmuit mup Gecnioanonounsix. o erpannas Kpaciofi xuiru Kagax-
crana. Anwarsi, 2005,

31 Vuacon Jor. Xanm T. Monexyaspuas Suororns waersu: C6. asnau: Ilep.
© anra. M.: Mup, 1994,

32. Bronorus. Bunukaonesus Axs Aereii. T. 19. M.: Asanta, 2005.
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Vuesnoe nagamme

Kovmaps Anatonii Gezoponis
Acanon Hurxeryana Tatayosm
Cononsena Ammua PoSepronua
Hopaumona Baxur TacSyxatonua
Kynpuit Coerzana Adexceenua

BHOJIOTHS

Jlas 11 xaacea obmeoGpasosatensiofi w0t
OBINeCTREINHO- Ty MARNTADHOTO HATpABICHI

B amyx wacrix
Hacrs 1

Bas. penaxuueit H. Kuenzaues
Pegaxrop A. Patiuxy1o6a
Texuusocruit peaakrop O. Pucauess
Xypowmn E. Lok, A. Bexxoxauosa
Xyaowecrseussie penaxrops A. Bexxosanos, A. Jyxxanos, 3. Ocali
Koppexrop I Tyenosa
Kowmorepuas nepersa E. Kosaosols

115 036

Crano » HaGop 24.04.2019. Toguscaro » newars. 02.07.2020. @opuar T0x90'/,,.
Bymara ogernas. Tapuutypa «[lIxorsuass. llowars oeeruas. Ven. 1. 1. 11,7.
Va.usa. 1. 9,79. Tupax 11 000 oka. Buas Ne 5171

TOO «Kopropatus «Atasypas, 050000, r. Amars, np. Auall xaia, 75
Tonurpagioutiuar TOO «Kopropauus <ATaxypas,
050002, r. Amars, ya. Maxaracsa, 41.
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IpoIeCCOB rHOGEpEINE BHPAGATHBACTCA B DACTEHMM B TODAIAO GOTBIIMX
KOHUEHTPAIMAX. A BO-BTODHIX, IO0EPEINHE HUKOIAR ¢He PAGOTAIOTs B OP-
rasuaMe pactemuit caMOCTOATENbHO. OHH BHPAGATHBAIOTCA BMECTE ¢ AYKCH-
HOM 1 (1) IIMTOKMHHHOM H A€HCTBYIOT TOXBKO B COCTABE KOMILIEKCA CTHMY-
MDYIOUMX (PHTOTOPMOHO.

M3 opbextos ruGOepeiIHEa, OTIMUAKIIMX €rO OT AYKCHHA, UIBECTHO,
WTO OH CTUMYNMDYT BETBIEHHE, ¢BHXOA B CTDENKY»> y DEAHCA, MODKOBH
 ApYTHX BHAOB ¢ npHKOpHEBoli poserxoit. TakiKe uCHONbIOBANME THOGEpeI-
IMHOB PUBOZNT K GABAIHIBAHMIO GeCCEMAHHEIX ILIOKOB 63 OILIONOTBOeHNS
(IapTeHOKAPINS), 3ANEPIKUBACT CTADEHHE TUCTEED Y HEKOTODHIX BIIOB, CIIO-
COBCTBYET NOBBILIEHMIO CONEPAKARISA CONOMA B CEMEHAX AUMEHS.

Buaume u nomumanue
1. Uro ratoe pocmostie seujecmaa u Gaxmopet pocma?

2. OupeaeaiTe CRA3H MEAAY AYKCHHOM 1 THOOEDETHHON.

Tpumenemue

1. Jlast wero HEOSXOAMMO HIYUATE I MpHMeHATE pocTomsie memecrsa? Cpan-
suTe addexkTa or BodAeHeTRIR AyKcuHA ® THOGepeTTIHA.

2. Kaxie Mauumy s 5o G5t NPEATOAIIE BHIOIHATS Ha OCHOBE MaTepHa-
8 naparpaca, ecair Baw HeOGXOMMNO BMGRATE UNTOHCHEHSL POCT U BeTRTGHIE
ACKOPATHBHELX KYCTAPHUKOR, UTOGH! ¢RAICTPINE» M3 HHX (UIYPH AHBOTHLIX WIH
isie puroeKyITYpH?

Anamna

1. Maobpasure B suge cxems AeficTane aykoisa ua Mozogoe pactemie. Ha-
Memirach m Ou Bama cxewa, ecui Obl DM VHMTHBATE COBMeCTHOE AeficTie
ayicuna u ru6Gepenmina?

2. JloxasiTe 5a IPHMEPAX BAKHOCTS POCTOBAIX BOIIECTS B JKISHH PACTOHIS.

Cinurea

1. Hopaceysaaiite, nouexy B IPHPOAC ¥ PACTEHI POCTORKIC BeIiecTEA Bii-
PAGATHBAIOTCS 1 AEHCTEYIOT COBMECTHO, & He 10 OTAETBHOCTIE.

2. Tlopaceyscaaiire, moveMy HexoTopiie guroropsons: (rmbGepexs) Aeit-
CTBYIOT M HA AYTHe OPraM3MIi, HAUpIMEp TGS, a NHOTHe (BAKTOP pocTa,
AKTURMIUDYIOINE PAIMHOIKCHIE GAKTEPHATLILX KIGTOK, ACHCTRYIOT HA KIGTKH
PACTeMIt I KaX HECHETAIpIIECKHC CTIMYARTOPH, ONEHITE 970 ARTCHHE ¢ IBOTID-
somROf 1 wHTOAOTMECKOl TOUEK SpemI.

Ouenxa

1. OGeyauTe creAyIomHe BHCKATHBANIS yeHEX.

Hagecmmo, 4mo uckyccmaenno cunmesuposanbie Geuecmad, no xusue
€Kil npupode GAUSKUE K QYKCUNY, YENEUNHO NPUNEHOMER U KAK CTUUNYARMO
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pot pocma, u xax 2epbuyudnt (o saucusocmu om dosw). Hx npunenenue Gonee
ermuano, uex npusenenue npupodibix anaiozos. Beposmmo, amo caniano
€ meat, wmo y K1emOr He ompaGomanyt GUOTUAMUNECKIE HEXGHUINS YMmUTIAYUL.
Imuz sewecms 6 omausue om ecmecmsennozo ayxcuna.

B xo0e uccaedoaanus das Goxee mourozo onpedexenus delicmaus 2ubfepen
AunG Gotiu HaGOeNS: GeULECTISA-UNZUOUMOPH, KOMOPbLE MOAKOCTILIO GAOKUPYIM.
deiicmaue smozo pocmoaozo seusecmaa. Ha ux ocnose Geau cderans nonbimiu
bPAUUEAHUS HUSKOPOCTN U KGPUKOGLLX PACTIENUIL € GbICOROIL YPOAaTHOCTILI
(Ko0HOBUINbLE n.1000GbE Depeass) U HIUIKOPOCIBLE COPMOE 3AAK0E, YemOINUEH.

2. OuEHITE SKOHOMIIECKH f IKOTOTICKHE TOCTCACTRILA IPHMENCHI Bhl-

JaGopatopnas padora Ne 5.
JleiicTnue aykcuna ua poct KopisL.

Lexv: mecnenosams pefictome crmmynsmopon (ayxewna) ma pocr pactemmii
(opueobpasoname).

OGopydosanue: mmsme Momome KoMmaTHME pactemms (iemapromus, mepyC
wn moBie APYTHE GHICTPOPACTYIIHE IKIEMIIAPS MOTOAM PACTCHI, HETATEILIO

PAIMHOKCHNAIX BOTCTATHRHO H3 OZHOTO MATCPHHCKOTO PACTORIS; JHCTRS (MHATKI
I noSera WITEpYCA A7 MEPEHIOBANILA), FOTOBLIE CTHMYIATOPL POCTA Wa OCHOBE
aYKCHIA, AHCTIULIMPOBANNAS BOA, BECH, IITATHS ¢ IPOGHPKAMH, A03ATOP.

Ipuneuanue. Ousrss gas fansoii 1a60PaTOPHON PaGOTE AOTKIEL GITH 510~
sxewst ne nosuee 5 u e pansime 14 el 70 ee npOBefenIs (BHATHS PEIYALTATOR).

HeoBX0AIMO A0 TPOBCACHIS CaMofi TaBOPATOPHOf TOCTABUTE IKCTEPHMERTE 0
oTcaenuBaNIO MTeHCHBHOCTH KOpHEoBpasoBams. MOHO NOCTABHTS CepI0 Omi-
708 ¢ pasHbINE HpenapaTaNi (¢ PASHbIN NIPOUEHTHLIN COTEPHANIEN AYKCHEA), MOTK-
HO ¢ OmWIM MpEmapaTON, BAPLUPYA KOMHCHTpAIIIO PocTosoro memcersa. Iiasman
CoHOCTS BHTONNenIS PAGOTH IPH SAKTAZKE OMBITOB ~ ST COOMIOAATS TOYHOCTS
passefeniis ~ KOIHTPALMI HCTOTL3YeMOro npenapara. Jlis sT0ro HEOGX0RMM A0~
5aTop 1 AuCTHILIMpOBANKAs BOTa. CACAYET TAKIKE HOMHHTS, WTO LIS KONTPOILHBIX
IKIEMILTAPOB HEOGXOAUMO HCHOABIOBATE He AHCTIULIMPOBANIYIO, & OTCTOSIBIIYIOCH
BOIONPOBOAIYIO BORY-

Xod pasomst

1. Onenure cocTosmie BereTaTHBILIX OPranos pactemisi, HOFBEPrIINXCS BOeli-
eTBMIO ayKcuma (THGO CNECH FOPMOHOB), i KONTPOTBHEX pacTemiil.

2. MarepaTe Amiuy, HOACTHTAITE KOAMICCTRO OGPA0BABLIIXCA 33 BPEMS OMLITA
Kopeit.

3. Jlammite amecuTe B OANY NI MPEATOMKENILX TAGTIL.
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Jan sapuanma 1

" Kopuu
Onssrasii (rin crivwyasTopa i ero
°T° | N mpoGuprcn (pac-
womenTpa) WK KOWTPOTHEH it ey
axsenmanp Taa

Jan sapuanma 2

No oxcrepunenTabHOTO wepena 1] 2 fs|a]s[e][r]s]o

Konnenrpanus ayxemma ofo04[o1]oz]os|1]2]5]10

Pesynvrar kope- | Komuuecrso xoprei
obpasosanust

O6uas amama xopueit

4. Vianute, ¢ KAKIM K3 CTHMYISTOPOS WIN €ro KONUeTpaUNeii 06pasOBATICH
Haubosee PAIRNTAIE BETETATHBHEIC OPTANLL.
5. Crenaiire BLBOA 06 AdEKTHBHOCTH BOSACHCTBI (UTOTOPMONOB.

Baxmouenne no pasnexy «Koopaumamus u peryrsumsts

Bee KWBOE, HAUMHAS OT CYOKIETOUHBIX CTPYKTYD U 3AKAHAMBAR GHOCGE-
poii, mpescTassier oo OTKpHTHe camoperyrMpylomuecs cucremsi. Bea
CIOCOBHOCTH HAMIYUIIMM OGPAJOM DEATHPOBATE HA HIMEHEHWS OKDYXaio-
meii cpexs u BosKelicTBUA APYTHX OBBEKTOB, KHBOE HE CMOLIO GhI COXPA-
HuThes. COOTBETCTBEHHO, 34 BeCh NEPHOX SBOTIOIN K HBHE OPrAHNIMEL Bbl-
CTPABAIN M COBEDIICHCTBOBANH CHCTEMBI VIPABJIEHIS, CIOCODHSIE dddex-
THBHO VODABIATH CAMKEHHBIMH KUIHEHHBIMH IPONECCAMI. ONTHMATHHEIM
NPHHUUIOM YOPABNEHHR ABIAETCA OCYIMECTBIAEMBI KUBBIMI OGbEKTAMI
npusnun 06patHoi casion. Ha ero 0CHOBe MAMEHAIOTCA U KOPPEKTHDYWOTCA
KOMAHABL B 3ABHCHMOCTH OT AOCTHIHYTOTO dddexra. Jina onTumatskof pa-
6ot M100AA CHCTEMA YNDABIEHUA JOIKHA COCTOAT: H3 TDEX ODAIATENBHEIX
KOMIOHEHTOB:
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1) yupasasomuii NEHTP, HENOCPEACTEEHHO OTAAKOUIIH KOMANIH 1 HPH-
P —

2) crpykTypa, COOMpAIOUAR AAHHBE 00 OTBETHOM peAKIMH, CTemeHy
VCHEIIHOCTH BHIOAHEHI KOMAN, S(OEKTUBHOCT IPUHATELX pemenuii;

3) MEXAHHIMBI IPOBEAICHNS KOMAHA OT VIPABIMIONIEro NEHTPA K HENOI-
uTemo.

CHeTeMaMu ynpaBiemis Ha YpOBHE KIETOK ABIAIOTCA XPAHMAMIA HA-
cxexeTBensoll HHQOPMALHE — RAPA ¢ XDOMOCOMAMH (A% SYKADHOT) MiM
xoabuessie Monexys JIHK (115 mpoxapwor). ¥ GOBUIMHCTSA MHOTOKIE-
TOMHELX KUBOTHBIX AT VNDABIEHUS PASBITHCH OTAGNBHBIE CHCTEMS Opra-
HOB: HEpBHAS U IHAOKPUHHAR (TyMODATHAR).

Bce TOPMOHEI Ue/IOBEKA i KUBOTHBX 10 CTPOEHUIO M MEXAHUIMAM BOD-
ReliCTBIA MOKHO PASKENNTS HA TH TPYNIBL:

1) cTepomaHbe (1MTMAHEE) TOPMONBI CHIOCOGHE! MPOHHKATH BHYTDD KIeT-
K, B ee AP0 H BOIACHCTBOBATS HEMOCPEACTBEHHO HA TeeTHuecKMii AnnaparT,
mamenss KusHenmbte nponecchi. HAIDHMED, HOTOBbE FOPMOHBI — MyACKOH
TECTOCTEPOR 1 KEHCKNMIE SCTPALIOI, HMEIOIIHE CXOIHSIe XUMIHYECKIe GOPMY.TsL;

2) HPOUIBOAHEIE AMUHOKHCIIOT MMEIOT GHOXHMIYECKYIO GHIOCTS €O CTe-
DOWIHBIMI TOPMOHAMH I UACTO, HO HE BCETAA, CXOAHEL ¢ HHMI IO MEXAHHIMY
Boapelictaus. HecMOTPS HA T0, 4T0 AMMHOKHCIOTEL ABIAOTCA MOHOMEPAMI
GeIKOB, TOPMOHEI, ABAMOIMECS HX MPOUIBONHEINIL, MOTYT COAEPHRATE LHK-
IMueCKMe CTPYKTYDHI KAK  CTEDOHABE

3) GeXKOBHIE TOPMOHBI He CHOCOBHS NPOHMKHYTH BEYTPS KJACTOK CKBOID
cxoit Goconumizos BapyEoli MemOpars. Mexamuaw ux gefictaus ocso-
BAH HA CBASHIBAHMI CO CHEIMATBHBIMI MOJCKYIRMH MEMODAH-DeIenTopos.
Dro CroMHbE GeIKOBHE KOMIIEKCH, COCTOAIIMe W3 KOMIOHEHTA, BHCTYIA-
10IEro 13 MeMODAHHI B OKDY/XAIOUIYI0 CPEAY I CHOCOGHOTO GHOXMMIHNECKH
«Y3HABATH» TODMOH KAK 1 UPH (epMenT-cyGeTpaTHOM BaamMozelicTBMM 1O
IpHEWEIY ¢KM0% — 3aMOKo. BTODOI KOMIOHEHT, IPOHMINBAS MeMOpaRy,
VACDAUBACT BEICTYNAIOUIYIO UACTE M CAM UACTHUHO NOTDYAKEH B LHTOIIA3-
sry. TIDHMEPOM MOET CAYKHTS BIAUMOZEHCTBHE TOPMOHA WHCYIHHA C €ro
MenGpamHEN penentopox. Tlocie CBASLIBANIA TOPMOHA U PELeITOPA damy-
CKAETCA KACKAA MOCTEAOBATELHBIX COOBITHI: XHMHUUECKOE HMEHEHIIe CAMOTO
DeIeNTOpPHOro Geika, YBENBACTCH IPORUIACMOCTS MEMOPAHE! KICTOK ATA
IIOKOSH, AKTUBUPYIOTCA (GOPPOPILIUPYIOTCH) (EPMEHTS, YTHMIHPYOULHE
II0KOSY, IPOMCXOANT AKTHBAILMA TEHOB H CHHTeS Ge1KOB, MoMeHsIOmil Bech
MeTAGONMIM KIETOK B HANAB/CHMH 3ANACAHIS ITIOKOTBL.

¥ pacresuii gysxuuonnpyior droropmomst. Tax ayKeus u rucGepeun
CHOCOBCTBYIOT POCTY, PACTAKEHMIO M BETBICHMIO, HO UMEIOT PASHYIO dbdex-
THBHOCTS 1, BEPOATHO, PASHEIE MEXAHHAMBL.
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§ 21. Tamerorewes. Craguu raverorenesa uexosexa
e usyerus MU meMsi: u3yATL rameTOeHe3 Henosea.

4mo makoe onnodomeopenue? Kakue knemu domxsl & Hew yuacmeosams?
Kakotl HaGop xpomocom & Knemkax mena uenosexa? Kaxodl @ Knemiax sapodsiuua,
KaKoU & no0abix KnemKax? Kak HA3IEAIMCS MYKCKUE U KEHCKUE MOM0bIE Xene-
3617 KaKoas ux coykuu?

Um0 yXHo nosmopums AN yCnewHozo usyueHus memei? § 47 — yeGHuK Ans
9 knacca; § 25 - y4eGHuk ans 10 knacca.

Tamerorenes — npouecc PassHTHs i (OPMMDOBAHIUSA MOTOBBIX KIETOK.
Msi yxe aHAeM, UTO MONOBHE KIETKM 00pasyimes Meliosox. Bupouen, of-
HUM OTIHM NDOIECCOM (OPMHPOBAHNE CHEUUATHIHPOBAHHEIX NOTOBEIX TAMET
e orpamuumsaercs. TI03TOMY WIYHAETCA HPONECC 2QMEMOZEHE3d, B XOXE
KOTOpOro Ha OnHOi U3 cramuit M GyZer mpoMCXomuTh Melios. ¥ KUBOTHEIX
M UeNOBeXA TAIIOMAHBE TAMeTH 0ODAIVIOTCA M3 AMILIOWIHEIX KIETOK NO-
noBBix eites. TT070BHE JKeess NOAPAMIENAIOTEH Ha 4 GOHHI, B Kak ol u
KOTOPEIX MPOHCXOAAT Crenupuueckue mpouecest (rav. 4).

TIponece 06pas0BaHIs MYKCKUX HOTOBEX KIETOK Cepyamo3oudos (cuep-
MieB) HOCHT HASBAHME cnepMamozenes. HercKHe AUYEKICMKY 0OPRIYIOTCA
B npoitecce os0zenesa (ooretesn). Mesay dTHMME NOLECCANMH €CTh HEKOTODHE
oramuus (puc. 18). PACCMOTDHM UX HA NDHMEDE OPrAHHIMA HENOBEKA.

Tamouzsse ramersi 00pA3YOTCA M3 AMILIOMIHEIX KIETOK HOTOBEIX
senes. MysKCKHE It KEHCKIUe NO0BHIE Keleabl UMEIOT AMILIONAHBI HAGOD
Xpomocom (puc. 19), KaX u BCe KAeTKH HAUero Texa. PAMETOreHes YEI0BHO
MOKHO NOACTHTS HA HETHE 3OHHL:

1. Boua pasmHOMmeHus — B Heil IPOMCXOMNT MUTOS, H ANILIOWAHEIX Kie-
TOK TOJOBBIX Jee3 NPOCTO CTAHOBUTCA GOMbILE.

2. Boua pocta — MHTEp(AIA MEKAY MUTOSOM H MeHOIOM, KOTZA POUCKO-
aur pemuams, u THK yxsausaercs. K xomuy oroii $assi kaxAas AMmio-
WIHAR KIETKA TOTOBA K JE/ICHMIO, T. €. COACPHT XPOMOCOMBI, COCTOAILIE H3
ABYX XpoMaTH.

3. Boma cospeBamus — IPOMCXOAUT Meii03, IO HTOTAM KOTODOTO U3 M-
wouAROl MATEPHHCKOI KIETKH mONOBOI Keles (OPMHDYIOTCA ueTHIpE
TAIIOUANBIE KIETKM, HECYIMe HAGOP XPOMOCOM, HPUTOAHSL A1A CAMAHIA,
T. e. s onIOAOTEOPERH.

4. Boua dopmuposamus. V cuepMATOSOHI0B (GOPMEDYETES XBOCT, AAPO
IepeMeImaETEs K BEPXYIIKe KIETKH, NePEA ALPOM CKAILTHBAIOTCS THIOCOMBL,
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Tatauya 4
Tiponeces: ramerorenesa

Komriecrao
N | Hassamne
| xpontocon n 1t Tiponece
xpomaruz ¢
T [Bona Munnouus: 2n 2¢ |MiTos — HPOHCXOAMT ysemiiernie KoAu-
paswmonerns ecrna kaetok nonossx etea

2 [3oma pocra |Mumrowmms: 2n dc |Wurepdasa — mexay MuTosoM i medio-
sone. Tpoucxomur pemmmkams. Kazaas
nuntonman kneTica coxepauT xposoco-
s, cocrosmue ua 2 xpomaruz. Toron-
ocs, @ genemo

3 |Boma Tamsousst 1n 1c |Meiios — opsmpyiotes 4 rantoumsic
cospesanis cnerki s gmmiOWmO  MaTepuCKoil

T [Boua opuu- |Tannonaus: 1n I |V cnepwarcionios GOpMpYerca xsoct,
posais spo mepexemaercs 1 pepxymme KaeT-
wrroxomapun. ¥ siinesceror uuromias-
mecrs.

Omi moxpusatores senoworarens
cerxas, obpasymonunm rywmcTit Be-
ew, uto npensTeTsyer mpommoBeuI0
cpasy 2 cnepuarosomzon

4TOBH PACTBOPUTE 000NOUKY AIEKTETRM. B OCHOBAHMN XBOCTA HAKAILIMBA-
HOTCS MHTOXOHAPUH, KOTOPHE GYAYT ODECHEMBATS €ro ABMIKEHNE JOCTATON-
HuM Kommuectsom AT®. ¥ sifiekierku o0pasyioTes 0OIOUKH 1 HAKALIH-
BACTCA 3ANIAC THTATEBHEX BeIleCTs B LUTOILIA3ME. [IPHUeN YACTS MITATENH-
HELX BEUIECTS B BHAe Ge;IKOB W UAcTell CIOKHBIX IHIONDOTENAOB 00pATyeTes
B KJIETKAX NEUEHN U TOTHKO MOTOM AOCTABIAETCA K AMWHMKAM, 4TOOH NO-
macts B coctas sitexierox. CIEAYET OTMETHTh, UTO TPH KJETKH, NOABMB-
mmecs B Xofe Meliosa, KpoMe FHUCKIETKI, H HASBAKHBIE NOLIPHLLNU, WIH
HanpaGUMeALHYNY MEIBYANY, POPMUDYIOTCA € UETBI) OTAATH GOTBIYI
uwacts mutonmasM mitnexnerxe. HMeHHO NOSTOMY B XOfe UMTOKHMHesa Be-
IecTBA MeSKIY KIETKAMH pACHPEfeNSIOTCH HePABHOMEPHO: GOABUIAR uaCTh
KoCTAeTCH AUIEKIETKE, A MEHBIIAR — NOAAPHBIN TeNbUAM. OHE HYKHS 1A
TOO, UTOOM  TPM TAIIOMHBIX HAGODA OBUIN DACIDEACTEHS H He NONATH
B ek eTKy. DTH BeIleCTBA MOKHEL CTATH OCHOBOH MMTARMS GyAYIEro 3a-
PoRBIIA, ecoH POUIOHAET ONIOAOTEOPERIE.

KOr#a no10sbie KACMKU 20MOGh, MOKET NPOIOHTH ONIOAOTEOPEHIE.
BuyTps silUEKIETOR NONAZAET TONBKO AAPO CHEPMATOSOUAA, & GOABUIAR
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Oouz sropora.
‘nopaza (n)
Bropoe nonspuce
rease (1)
Tlepuoe noxspuoe
e ()
Stiercrersa (7)

Cropus (n)

n-rannony
n-ranzona

Pac. 18. Mopauposaie i yHKINOUHpORARIE raMeT

ero wacts (watonasua m xsoct) ocraercs capyxu. Tlocre omiogoTBOpe-
Hust AePHbI MATEDUAT CHEPMATO30MAA H AHLEKICTKI O0BEAUHACTCS B OXHO
obiiee AP0 surosi. MHOLAA Y KUBOTHEIX MOTYT CMBATHCA CDASY HECKONb-
KO map ramer. DTo IPOMCXOAWT, HAUPUMED, Y PO u semmosoabx. Tlocie
CeMSMIBEPAEHIA CHIEPMATOIOUAB AOCTHTAIOT CPASY MHOKECTBA WKPUHOK.
TIpu BHyTpEHHeM OIIONOTBOpEHMM TAKOH mpOmECC TOXeE BOSMOMEH. Buer
M AIEPUIEL OBEINKO OTKIAABBAIOT HECKOHKO AMI. ¥ KPYIHHX IIAUHTAD-
HEIX HOAOOHOE NPOHCXOMNT pexe, y Meaxux — wame. CAOHBI, KAK IPABH-
10, He NDHHOCAT ABYX AeTeHbIIel, A MEINEBWIHbE TPHAYHBL — 110 OAHOMY.
¥ uestoBeKa Toje MHOPAA POAAIOTCA PASHONOTEE ILTH HENOXOKHE CIUTHENSL

TP napTeHoreHese AILEKNETKA HAUMHAET CAMOCTORTENILHO ACTMTLCA W AGET Ha-
1an0 3apOALILLY 6e3 yHaCTAR CNEPMATO30MAR. TaK NPOWCXOAMT y TAM, ABdHUW, ke,
MHOTX N2Pa3ATHUECKX NIOCKWX HEPBEIi. HO y BLICOKOOPIaHW30BaHHSIX KHBOTHBIX,
HaNPUMEP NO3BOHOUHSIX, 3TOT NPOLIECC B HOPMANLHEIX YCIOBUSX HEBOSMOXEH.
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Puc. 19. TaneTorenes u OILI0A0TROPeIHE ¥ AHUBOTHIX:
~ soma pasmmoncenus; 11 - sona pocra; 111 ~ soma cospesass;

IV - a0ua dropmuposauns; A - cnepuaroresea;
B - 0Oremes; 7 - KOTHECTEO XPOMOCON; € ~ KOTHSECTHO XPONATI

Tauemozenes, cnepuamosoud, enepuamozenes, slyexiemia, osoze

nes (o0zenes).

Srrrer e
B e

2. Tepeuscare 20ms: OGPAIORANI MOORIX KITOK.

Tpumenemue

1. OGmsacuue, moweny B0, WTOGH B IPOLECCE OOPATOBANMS HONOBLIX Kiie-

Tox mpouexoAIL Meitos.

2. Vicanure KOTMNECTEO XPOMOCOM B KISTKAX 1t HAGBAHIS HPOIECCOB, XapaK-

TepuELX s KaAAO# oMM TaMeTOTeHesa.
Anamna

Banomuure TaGruny. Tlpoananusupyiite HPOIECCH, TPORCXOAILIE B PAsTIT-
HEIX SOHAX raMeTOTeHesa, BCTABbTE HOMEp COOTBOTCTBYIome domt: 1) pasiose-

sus; 2) pocra; 3) coapenanist; 4) GopMupoRARI.

Tipoece

Howep crazun

1

2

[A) 0GpasoBamHe ABYX KEHCKIX KACTOK C HEPABHOMEPHO.
pasaenemnoit nuronaswoii

B) peayibtar — OGPASORARNG TANOMANMX HeCHCNEA-
uanposammsx waerox
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B) pesyAnTar — 0BpasoBaNie FANIONbIX CHONNATIH-
POBAHNLIX KATOK
T) mefioririeckoe Aeaemne

TI) obpasoRamue ANIIOHAREX KACTOK C YABOSHHEIN KO-
mmsectnom womexya JIHK (nocse penmcanmn)

E) KoWRIOTallin 1 KPOCCHRTOBED
7K) MHTOTHHECKO® ACAeHHE KIOTOR HOROBLIX Hene

3) 00PAGOBANNE HETHIPEX AHOHCKIX KACTOK C HOPABHO-
MEpHO pasAenemROf LHTONIATHOM ~ TPH C MHEIMATD-
LM KomIYECTHOM, OZWA ¢ MAKCHMATLELIN

) urepasa memay wurosa
) untep(asa nenty MITOIOM 1 MeH030M
J1) xoporias untepasa mexAy eioson T i efioson 1T

Cinurea

1. Tlopaceysgaiite, moueMy Y BHCOKOOPFANMSOBAHNBIX FKHBOTHELX, HAUDH-
Mep HO3BOHONILIX, IAPTEHONENES B HOPMATBHELX YCIOBISX HEBOIMOME.

2. Ouemure peansuyio curyammo: «V CKOAUCMION WNHOGMEPUKANCKOW
Auepuypt yuenvie-Guosozu e 0GHAPYNUAL CANUOS  Ocobeli MyYANCKOZO noaa.
Ho Oannviil 6ud npecHbKADUUXCS PGRbHO CYUSCCMaYem & NPUPOIHDLX nONYA-
yusxs.

TIpeanonozciTe BCE BOIMORIME MPIINIL ITOTO ABICHI.

Ouemca

1. Obeymure creayiomee BuickassBanie yeensi: « Hexycemsennuit 2axemo:
cenes: GudibepenyupoaKa INCPUORAIBHYX CMEOAOGHE KACMOK G Zaiemb — MO
€nocob pewume nozue npoGaes Aevenus pada saGoscaanuir

2. OueniTe DKOHOMIIECIIE I ITHSECKHE NOCICACTHS IPUMEHEHIS HA IpaK-

B ——
§ 22. Cpasnenwe cnepmatorenesa u ooremesa

Llens uayverus Mol memsi: OBLACHUTS PAANUAINA MEXAY CEPMATOTEHEI0M
w coreteaom.

e omnuvaomes crepMamo30udsl om SIUEKTEMOK Mo CmpoeHUo? Yew om-
NUYBEMCS KONUYECTEO OBPA3YIOLIUXCS CMEPMEMO30UO08 U SUUEKTEIOK 38 edu-
Huly epemenu? KaKue U3 2aMem — MYXCKUE Unl XeHCKE — 0blle COXaHFIOM
Ku3HecnocoBHoCms?

m Umo Hyxo nosmopums ana yenewozo usyverus mews? § 25 — yueGhur dna
10 knacc.
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Ocobennoctu cnepmarorenesa u oorenesa. Mesay mpoueccans cnepyamo-
zenesa (oBpasosasue CrepMATO30M08) 1 00zeHesa (00pasoBARME ALK TETOK)
cymecTsyIOT pasiuuua. PACCMOTDIN UX HECKOTBKO 0ADODHEE.

1.V mysuns u3 onHOif KieTkM moNOBOI Keless B pesyasrate meiiosa
o0pasyioTes ueTsipe mOAHOUEHHEIX crepwarosomsa. Ipuuen mpomece wier
B HECKOJBKO PA3 GHICTpEe, WeM B EHCKOM ODTAHMANE, A ero KOTMuecTeH it
PesyaBTaT ropaso Bhie. BemOMHIM, UTO B 1 MUI CHIEPMEL MOJKET COXEDIKATE-
ca (s HOPME) OT 20 MIH CHEPMATOIOMEOS. VUHTHBAR, UTO O0BEM CIEpMBI
B CPEAHEM COCTABIAET 5 M.I, TO KOJUYECTBO CIEPMATOIOOB COCTABIAET OKO-
70 100 wn. K TomMy e 570 KOIHUeCTBO OOASYETCA B TeueHHe KOPOTKOTO
BpeMexu, a He ONMH pas B 28 AHel, KAK y KeHUIMH.

¥ enuyus e npu Meliode ¢ MOMEHTA NOJIOBOTO CO3EBAHMA U3 0ROl
KJIOTKH-IPEALIECTREHRIUI € EMECHIHO 0GPAIYETCH OfHA (YHKIMORATbHAT
sifiuexserxa. TPU ADYTHe KIETKH HAGHBAIOTCA NOLAPHGLNU, TN HANPAGU-
meabHbNU, meavyau. OHM CONEPKAT MAIO WHTOIIASMEL, He CHOCODHBI
OmwI0R0TROpATECA H BeKoOpe mOrMGAIOT. X (YHKLIMA 38KTIOUACTCH TONBKO
B TOM, 4TODH MONYHTS «IMIIKIEs XPOMOCOMEL OT AMILIOHAHOH MATEPHHCKOH
KaeTKH.

2.V CHEPMATOSOUAOB MATO UHTOMIASMEL H HET CHICIMATBHEX 000TOUEK.

B stilek/IeTKAX HAKAILIHBACTCA MHOTO LHTONIAZMBI ¢ GOTBUINM KOTHYe-
CTBoM muTatensubX Bemects. UAcTh U3 HIX 0ODAIYETCA B KJIOTKAX MEUeHH,
a mowke moctymaer s sliuexnerku. ¥ MHOTHX FHUSKIETOK ecTh 0BONOUKIL.
BemosnTe GEA0UHYI0 000J0UKY H HIBECTKOBYIO CKODAVIY AMIL ITHI, mep-
raMeHTHEE 0OMOUKH AUI MPECMBIKAWMMXCA. Y UENOBEKA TONe ecTh 000-
MOMKA W3 CHUMATEHEX KACTOK. DTO TAK HAIHBAEMSL AyuuCMbil Genely. On
IpeIATCTBYET HPOHMKHOBEHWIO B ANLKIETKY ABYX CHEPMATOSOWIOB OXHO-
Bpemeno.

3. TIOABIGKHOCTS XADAKTEDHA TONBKO /IS MYKCKHX HOTOBBIX KIETOK.
Dr0 KacaeTes BCeX MIEKONUTAIOUINX i He/0BeKa. OJHAKO y HEKOTOPEIX HI3-
1w opramusmos (upocteituiux, BoROpoCTel U AD.) BETPEUAIOTCA NOIBUKHbIE
sKeHCKue rameTsi. UACTO OHH MOTYT GhITh BHENIHE HEOTIHUNMEL OT MYKCKUX.
JIeHCKHE TOI0BbE KIETKH YeTOBEKA i BCEX NO3BOHOTHBIX HOMOABIGKHEL.

4. PasMHOMEHUE KIETOK MONOBHIX JKeJe3 NDOHCXOHT y MYAWHH BCIO
SKHUIHB, 0CODEHHO HHTEHCHBHO — B NEPHOX MOTOBOH IPETOCTH.

¥ KeHIMH TOT NDONECC WAET TOABKO A0 UETHIDEX MeCANES BHYTPH-
yrpodHoro passuris. TI0TOM SHAWNTENBHAR ACTH KITOK AMMHUKOB HCUe-
aaer. OCTABIIEECH KOTHYECTBO COXDAHACTCA HEMOMEHHBIM OT DOMIEHNA O
HACTYIIeHHS 107108070 cospesamus. Hauumas ¢ MOMeHTA n01080 spemocTi
OfHA KJETKA MOMAANET B J0HY (OPMMPOBAHUS B CEAHEM Kaibe 28 Aueit
¥ cranosuTes siekeTKOM.
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2. Kaxono RpaxTiriecoe Haterie HOyHeHI THMITHPYIONULX (aictopon (oto-
cumresa? Kax s soxere yrysurmms (horocuntes pacemiit b nowememun (5 xacce,
Rowa); ma 0ropoge (rarie, mpyCareGHON yacTIe); Ha yTHLAX TOPOROD i coa?
Anamea
1. Tpoanannaupyiie, xaxofi w3 (GaKTOPOR 1 A KAKOM STATE 6YACT MMITL.
PYIOIUIN, CCAI PACTORI TOMEIENEL B YCAORNS IKCTICPHMNTA.

2. MaoSpasme Aammse oKCHCpHMENTA, NpEACTABICHNIE B TAGINIE, B BHAE
rpaduxa win Amarpawas, Caenaiite camocTosTeTBML BHOP, GYACT M 9TO TP
pagmbx rpagmia (amarpassiet) mam o,

Cunrea

1. Topaceymaaiire, noseny K. A. Twupsoen nassax (otocnmres ¢xocmse-
cxw mponeccoss .

2. Ouemnre peansmyio curyanmo: «B Kauecmoe JKCREpUNCHMA 6 HexOMOpHE
menauyw no mpyGax nodaemes 603y w3 npoNHLACHNLE npednpUIMUL N0 6B

Karue MOSHTHBNMe 1 HeTATHHbE IOCTEACTINS MOTYT GHTH OT TAKOTO 03-
Reiicrama ans npoecca (oTocumTeaa b HexOM mA OprammaNLI pacTemmii?

Onemca

1. Onennre nosMOHOCTR mpHMeEILS ONTHMATHNX yeTOBMH doTocHHTEIR
B Tenmrmax xoamiicrax. BoIMONO A peanHIOnaTs MOOBHME MPONPHATHS
pH BMpAMBAMNI CeTHCKOX0ITHCTRENLIX pACTeNIIL B OTKPHITOM TYHTE?

2. Obeyaure BucKagMpanme mexoTopmx yuemnx-oxo0r0n: «[lapruroabi
percm. e onacen. Hpu nosviwenuu ronyenmpayuu CO, 6 amaociepe 6ospac
mem u unmencusnoemy npoyecca domocunmesa. B pesyasmame 66xvwas vacmy
yeaerxucaomu ws ammociepu Gydem nocaousena, u, Kax cxedemoue, yseauwumes
Koauuecmao rucopodas.

ar nst CuNTACTE, YUNTHBACT T OTA TEOPHS YRETEMIE KOTHTECTRA FKHUBOT-
X (KOHCYMHTOS) B OKOCHCTEME BOTeR 53 YBeTHSeHTeN KOTHTeCTsa pactemiit
(npoaynenTon)? Orpasures m oro ofcrostemcrso ma xommentpamms O, m CO,
B arwocdepe?

JlaGoparopuan pacora Ne 3.
Bausune awvuTHpYIOmX $aKTOPOR HA MHTEHCHBHOCTS oToCHNTEIA.

Ifea: nconenonars, mmuuTHpYOmIe daxTopu (oTocmuTesa.
TlockobKy B YCAOBIX WIKOTBHO/ TAGOPATOPIH OAMHAKOBO COCHO TOWHO YTa-
HoBUTE 1 OnenuTL MaMeneHAs & KomeoTRe CO, B KOMIGHTPAIMN ACCATEX i COTELX
Aoneii npoenTa, a TAKKE JAQHKCHPOBAT PASHILY B KONIECTBE 00PAIOBABIIErOCH
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KOTta IO/I0BELE KIETKH FOTOBH, MOKeT NpOMSOHTH TpOLeEce WX CUANIMS —
onzodomaopenue. Ero uacto u300DAKAIOT KAK NONAJAHME CHEPMATOIOHIA
sayTps alinexserki. Ha camow fere oTo He Tak. B alilexierxy momagaer
He Bech CHEPMATO30M, & TOMBKO ero anpo. JIpyrie ero uactu (xsoet u weitka,
BCA LUTONTAIMA) OCTAIOTCH CHADYIKI 1 B SUTOTY HE NONAJAIOT.

Tlocite ONI0ZOTBOPERNS TAIIONHEIE FAPA CIEPMATOIONAR  AHUCKTETKI
CAMBAIOTES B OAHO JMILIONAHOE AP0 IUTOTH.

TIpuunss: pasmuuuii cIEPMATOTEHE3A 1 OOTEHE3A MMEIOT IBOTOUKONHOE
¥ HaOTOrHUECKOe 0B BACHEHIHE, OCTAHOBMMES KPATKO HA KACIOM PASIH-
.

Koauueemeo. Tlowemy sitnexerox wensue? TIORATHO, 4T0 npH BHYTPH-
VTPOGHOM DASBUTHH KOINHECTBO JETEHBIli OrPAHMYEHO Decypeami opra-
HUGMA CAMKM, W, COOTBETCTBEHHO, MX He MOKET GbiTo ouems muoro. Jlae
¥ MHOFONIOAHBIX BUAOB MACKOUNTAIOWUX KOAUYECTBO ACTeHbIIell PeAKo Ha-
MePHeTCA ACCATKAMI, HO HUKOTAA He COTHAMH U He Thicauan. Hanommum,
4TO PHGA-IYHA MOKET BHMETHBATH MULIHOH MKDHEOK B MKpOMeT. Pasubie
e BUAB MAPASHTHUECKHX uepBeil MOTYT oTKIAABBATE OT 100 710 200 THIC.
AMn B cyTRH.

Pasnep AllUEKTETH B HECKONBKO PAS IPEBOCXOANT PAIMED CHEPMATOIOH-
na. Eets gse npuummsl, ofbscHsOmE 5707 pakt. Bo-mepshx, milmexer-
KA AOTKHA CONEPAKATS HEODXOAUMOE KOTMUECTBO NHTATETLHEIX BEUIECTS AT
sapoasima. Jlake y IJIAUEHTADHBIX, K KOTOPHIM OTHOCHTCS U UENOBEK, 10
(POPMUPOBANHS IIALEHTS! KIETKU 3APOABIIIA AOBOABCTBYIOTCH NMHTATENBHb-
s semecrsamu iinexerku (5 ocHonHoM). Bo-BTophX, siilekieTke HyKHO
GHITH FOCTATOUHO GOMBUION, UTOOK IPUHATH B Cels HAPO CIEPMATOIOUTA O€3
DHCKA HADYIINTS LENOCTHOCTS MeMODAHBI W3-38 VBENMUEHWS 00HEMA LHTO-
IasMEl (pome roBOPH, 4TOGH He nousyT). Tlo HTHM MpUUMHAM OLHA H3 ca-
MBIX KDYIHELX KJIETOK B npHpOZE — 970 AlliekeTka cTpayea (KeaTok crpay-
cuporo aiiua).

ITodsusnocmy oupefensiercs PasMepamu KIETOK, T. €. KOMNHYeCTEOM
uTonagMEr. CHEPMATOSOHAB MeIbue, COOTBETCTBEHHO, HA WX NepeABIKe-
Hue GyJeT 3ATPAUEHO MEHBIIE IHEDIII, UEN HA UepeNBIUKEHue IeKIeT I,
Beth u APYrHe NPHYUMHEL KONHYECTSO KIETOK, MECTO, D NPOUCXONHT OILIO-
AoTBOpERUE 1 T. A

Bpenst ASMHOMEHNs KIETOK — IPEUIECTREHHUIL FAMET B PASHBIE CPOKI
JKUIHM — D70 CKODEE PE3YILTAT IBOTIOIMM, COXPAHAOUMNCS Y MHOTHX IpH-
MATOB I uenoBeKa.

Toaspusie, uau nanpasumereubie, meavya; Aynucmul 6eney.
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B HCTRAX KPAXMATA, PEKOMGHAYEM NPORONTS ARHAYIO Aa-  CKOPOCTS GoTocHuTess
Gopatopuyio paSoTy He B Bie PEATLHOFO OKCHEDHMEHTA,
4 KaK ypOK-MOeTHpOBANHE [0 OUHKE DESYILTATOB HO-
AOBHAX HCCACAOBAI, IPOBECHILX B PASHOE BPEMS yue-
HLIMH, CHemMATHCTANS PASbIX TpoGrIet: GHOXHMIMIANI,
‘puamonoramu pacremmii 1 arporexmikanu. [l peariaa-
nun meqeii 1a60pATOPHOH PAGOT MPEATATACM CACAVIOIIIE
rp—
Banamue 1. Ouemute sapuCHMOCTS, HIOGPAEHIYIO Ha

rpadue 1, cAeaaiiTe RMBOXH, OTROTHR HA TPCATOKCHNLIC Hurrencinnocr.
Bonpocs. oomempmt

1. Kaxosa 6Li1a WHTEHCHBHOCTE OCBEIEHHSt B Haware Tpagpux 1
oxcnepumenta?

2. Kax navensierest nuTescusiocts (OTOCHATEaa B X0Ae HecAeA0RAHIAT

3. Orpasaer aur ganustii rpaduk Muneiinyio aaBKCMNMOCTE ApdeKTHAROCTI (hOTO-
cnueaa o1 adpexTummoCTH ocRemeni?

4. Otpaaer au Aaminfi TPAUK BINANIE HEAX (AKTOPOR, KPOME HHTEHCHENO-
i ocpemenius, ma cxopocrs dorocumTesa?

5. Kakosa HETEHCHBHOCTS OCBEIEIII B IIOKCAX B KOWIe JKCHepUMenTa?

6. Kax navemites rpagiic Ipi PAINLIX OTRCTAX HA BONPOC 57

Cxopocrs dorocusmean Bazamue 2. Ouemute sammHCHMOCTS, 1HI0GPA-

08%€0.  emuyio ua rpaguke 2. Cremaiite BuBoas, o1-
BeTHB HA NPEATOCHHLIE BONPOCEL.
003 co, 1. Kaxoii(-ue) mmmmtupyompii(-e) dax-
e, TOPl:s) moopaen(-) ma rpagme?
0.08% 0 2. Ha seaxon ua rpadumicon (1, 2 wmm 3) A
THpYIoUM (AKTOpON ABAACTCH TeMIePATYPA?
3. Kaxas Tesmeparypa (c1eays ua rpaguia)
10000~ Wifrencutocrs smasercs onTHMAnLEON A1% mponecca GoTocui-
ocaemen Teaa?
Tpagun 2 4. Cosnagaer zu onTimansuas Tenneparypa

Ha rpaguie ¢ Teoperiecin omugaenoit (omi-
cannofi 5 Texere naparpaga)?

5. Ha xaxo ua rpadumcon (1, 2 mumn 3) amsenru-
pyiomu daxropox apaseres coepranite CO,?

6. Mojiio mm TowHO oMpERENTS, KAKoi 13 pax-
Topon AnaseTes wMTHPYIOmMIM Ha rpadixe 37 Kai
HYAHO HSMHNTS YCAOBHS JKCHIEPHMENTA, WTOO T0-
AyuiTs #A 97OT BOTPOC OAHOIMANHALE OTRET?

Banamne 3. Ha rpaduice 3 maobpamenst xpunsic
SaRHCHMOCTH CKOPOCTII (POTOCHNTE3E OT HUTEHCHRHO-
CTH OCBelenILL U1 ABYX BHAOB paCTeRI ~ CBETOMIO-
6umoro GaxGyia u TememsmocmNBOro Aaugmma. He-
X073 MMEIOUIIXCS! AANILLX, OUEHIITE SABHCHMOCTE, Tpagur 3

. o

wonwW

s Murencusinocrs. coera,
108 opr/en-¢

Cropoers, gorocumesn
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Ipnvenenue

Banomuure Tauny. Cpasmire npoueces: raueroreresa. Coornecute npusa-
xu 1 BN raneTorenesa (wapa 1 - oorenes wik 2 - cnepuarorenes).

Tipusuaxu

Bugul ramerorenesa

A) obpasyiorcs siimexcrerin

B) cospesaon wersipe monmonemusie ramerst

B) o6pasyiores tpu manpasrensumx reasna

T) raxers: copepimar meGombmoe KommecTsO MuTONTAE

) raserss comepar Gommuoe KoTMIECTEO MUTATENBHLX
semects

E) rasers: y anexomuranomx woryr conepaars X- mui
Y-xposocosst

) smorme nponecer: mpexpauaorea eme zo pomem

8) 5ice npoNCCCN HAMNEAIOTCR C MOMEHTA HOJOROTO CO3pE-

W) o6pasysomuxes raser waxo (eaumumsr)

K) obpasylommxes ramer Mmoro (aecaTicn u corm M-
nuoson)

1) raners: y wrexomuaommx MoryT conepaars TonbKo
X-xpomocomss

Anamna

1. Orpaanre cxeMATIIECKN CXOACTEO H PAIANIE OOTEHE3A U CHepMATOTE-

2. BucKauTe CBOE MHEHNE O NpHMNAX BOSHEKHOBENHS ASTHI MEAAY

ooreneaon u cnepuarorenesox.

Cinurea

1. Tlopaccyscpaiite, moueMy y BHCOKOOPrARHIOBANNEIX AHBOTHbIX, HAUpH-
Mep Y HIO3BOHOMHBIX, NAPTEHOTEIEs B HOPMATLHAIX YCIOBISIX HEBOIMOKEH.

2. Ouemure peamiyio curyaumo: «TuyeKiem u Hexomopu 2upOUIHILY
noaunos umenm ameGoaudnyio opay u cnocobub “dazoyumuposams” cnepxa

mosoudsi, xomsa canu onu we noxudarom caoik xmodepust,
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H30GpaennyIo 1A rpaguKe, ClenaiiTe BHIBOAL, OTBETHS HA PELIOWEHIbE BONPO-
. Kaxouy pacremmio coorsercrsyer kpusas 1  wpusas 27
. Tpu saxoit ocsemennocTi (GoToCHATES B00GIE He NPOHCKOAHT?
. Wro ooanauaer rouka a?
. Hro oboanauaer Touxa 67
. KaxoBa OTHMATLRAS OCBEMEHHOCTS /U158 TanAHIA?
. Kaxosa onrmanbas ocsemennocts 1 Gaubysa?

Banamue 4. B raGuine npHBeACHL AQNNLE SABCHMOCTI CKOPOCTH (OTOCINTESA
OT TewmepaTypss (IpH MPOWHX PABHLLX VCIOBHSX) AT TPEX BIAOS pacTemuil: exn
OBLIKHOBeHNAN, NIEHIIA APOBAS K CAXAPHbIIE TPOCTHIK.

Sopwen

Teuteparypa atsocdeps 5 rpaayeas o Herweio (C)
0 [+5 [+10 [115 [+25 [0 [+40 [+60 i
‘HirorcunoeT: (cKOpooTS) npotecea GoTocuiTen

Buugss pacresnnt [

B 05 [08 [12 [25 [38 [¢ 36 Jo9 0o [0 o
Tuemia 0 o o o5 {15 [3 45 [35 [05 [0 o
Caxapusii 0 [0 [0 [0 [o5 [15 [3 |5 [55 |09 [0
rpocun

TlocTpoliTe rpadKH 0 IPEATOKERIAN ZAKHEIM f OTRETETE Ha BOTPOCH.

1. K xaxofi 9xom0rmseckofi rpyIne (X010A0CTOiIINE, TeNIOTIOBHBHE) OTHOCHTCS
oru mas? Kax oo camaano ¢ apeatos ux oburanis?

2.V KaKoro BUAS HAGTIOARETCS MAKCHMATLHAR TPOAYKTHEHOCTS (oToCHNTE3,
a y xaxoro ~ namvensman?

3. Kaxona ONTHMATbRAS TeMHEPATYPA AT KAMIOLO 13 BAOB?

4. Tlpu xaxoit TewTepaType cnocoSma (HOTOCHNTEINPOBATE TOTLKO €T, & TPIX
KaKoit To1bKo caxapmbii TpocTHIK?

5. Kakyio Texmeparypy Bt Gu1 HOAIepCHBATH, ecait G Bameil HeAHI0 G0 B~
pactus, Bee BuL B omoil Tenume? Kakas Tenneparypa ssisercs naucoiee onTi-
MaTLHO IS BeeX TPex BHAOB?

#++ 324aHMe 4715 XENAOUIMX, YCTEWHO BLINOMHUBLIMX NPEABIAYULME 324aHUR (1BOPYE-
Ko 33AaHMe). OlieHuTe NPeATONeHHLI TeKCT. OTBETLTE Ha BOMPOCH NOCTE TeKCTa.

Tlonpoyew uswensme unmencuarocms oceeusenus nucma. Koz8a caem ouers crabil, npo-
8yxmuarocme Gromocurmesa, o komopoil cyBAM no KoAUYECTIay 06pA30RAGLIE20CH KPAXUAAG,
eauxom 3asucum om oceeujenus u pacmen smecme ¢ #uw. Ho suuib GO Hexomopozo npedend.
Kak o6uchums amom axcnepunenmaereii okm? 8 aucme npoyecc omocurmesa pac-
naBaemcs, no xpalied epe, Ha B6e CmaduU: ecm PEaKuU CaEMOBLIE, UERUKOM onpedene-
Mble KaUECGOM U XOLMECTIE0M CaEMG, U MEMHOBRE, Om Caema He aauCRuue, udyujue daxe
entio K 3mun aeiaodam npuien BAKMaH, HUEZO He 3G 0 BLOXUMUL 3MuX NPOECEos,
@ npocmo uswenns ocaewsenHocms pacmenus u mewunepamypy s030yxa. On yemanosus, <o
POUCXOBAM 36 NPOYECCa: 00U 3 HUX & 3HGHUMENSHOI CMeneHU 3aUCUM om ypoaHs ocse-
wenus, 1O He om mewnepamyp, mo20a Kax mopod cuso onpedersemcs mewnepamypol
~HE3GGUCUMO om YpOGHA caemo. Ima 2UnoMesa Aeena @ OCHORY CoBpEMEHHEIX npedcmagnenu
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Ouena

1. Hamumure peepar o mpobemax m yenexax DKO ans ueiomexa xax
& namedi crpase, Tax i 3a pySeKOM.

2. Ofeyaure creayiomee BucKAIMBANUE Yiemx: «Cyuecmayem Geposm.
Hocmb, umo @ Gaumaiiues GYdyuexn nosGUMCS GOINONHOCMY CG00OIHO ynpac-
M npoueccay o0paI06GHUS NOAOGHX KACMOK U OMAOGOMEOPEHUS OPLAHUI:

OieriTe 9KOHOMIIIECKHE 1 ITHYECKHE HOCIEACTIS IPUNEHENIIE ¢yTpABIse-
MOTO» raMeTOreHea i OMIOOTROPEHIS.

Bakmouenne mo pasnexy «Pasmuomenues

TIpu mONOBOM pasMHOMEHWH O0AIATENBHO OOPAJOBAHME  CHEIMATH-
GHOBAHHEIX NOJOBHIX KJETOK - ramtowgmeix ramer. Ipomece ofpasosa-
HUS HONOBHX KJETOK — AXEMOZCHe3 — MPOHCXONHT B NONOBHIX Kele3ax.
B ueTHpex 30HAX NOCIEJOBATENBEO MPOMCXOAT MPOUECCH: B MepBoii 30He —
DAGMHOMEHUS — MUTOS, BO BTOpOii some — pocra — MTEpdasa, B Tperseil
ose — cospesamus — meitos. Tocie 0ODAIOBANIA ANIOHAHBIX KIETOK OHI
OCTYMAIOT B UETBEPTYIO 30HY — DOPMHPOBAKUS, TAE W NPEOOPAIYIOTCH B -
LEKIeTKH U CHIePMATOROUASL.

Chepxamozenes u 002Hes MMEIOT WETHIPE OCHOBHEBIX OTIMM:
CTBO (PYHKIMOHATLHBIX TAMET, CPOKH PAIMEOKEHIA KIOTOK HONOBHIX HKeiles,
HauMe 0BOI0UEK H BCHOMOTATENBHBIX KIETOK H NOABIIKHOCTS FAMET.

: xomme-
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o omocunmese. Alaa npoecca uroz8a Hazwieaiom «caemosoiis u «mewrogoi> peakiued, umo
He GOHe KOppEKHO, ROCKoeKY OKAIEROCE, UM, XOMS PeaKUU «meHoaolis o udym
.6 omeymemauu caema, aa Hux Heobodu Npodykme «caemoaoii> Gas.

Vmar, @ omocurmese spruii caem Hecem wunAuOHs! GoMONOS, HO @ pacmenuu ecma
Kaxue-mo UdYUUE @ meurome, mewHoGe (UX MPEXBE H3HIGONU <BAIKUAHORCK UML) pEaK-
WU, HG KomOpe caem yxe HUKGK e uOXem nogAusME.

O4aKo, kpOME CURLI CORMa U MeMnEpaMYp, ecMs €Ule KOHUEHMPaYUS @ G03dyve yene-

Umo nyawe? Sproe comye HoB 207080l uiedpo u 663 yCmanU UIAUTIOULEE CAOU YL,
U e maKas ($aHmaCTUMECkan G719 3eMAAH) KGPMUG: HOHAS 142RD, KOMOPaS HEpe3 KaXObie
HECKOIOKO CeKYHO MpEPEIGRMC KOPO KUY COTHESHEIMU GENSIUKML?

Conne-npoxexmop unu conne-masx?

Cmpornsie, xasanoce Gel, GONpoce, Ho UNEHHO U, no cymu, U nocmaaunu & 1932 2
a0 amepurancrux Guoxumuxa — P, Suepcon u B. Aprionsa.

Viccredosamenu acoeu(anu pacmumensie KremKu KopomKUML chiuKaMy caema, un-
nyneca, 2a xomopeiu credosanu nepuodes mestiom

BuscHunoce, umo mewosan cmodun GomKiia Gl G0 W02 pa3 BAUMEnHEe CaemoaoLl
‘3mozo mpe6osanu cawu pacmeus ~ noxazamenew Geina ux npOGyxmuGHOCM.

Tax caemas u mewHaR CmOpoHS Xu3HU pacmenuli npoRGUA CeB CosepUIEHHO omem-
g0 u nedeycusicrento.

Suepcon u ApHonbd ucmonkoaanu caou daseie Credyiousum BPazON: G0 apews caemo-
i acnuuu pacmenue sanacaem arepauro, oa HEOGX0RUM A YCnewH0z0 X0 KaKUX-MO
mennsioasix npoueccos, auBuo, canaax ¢ BUXCaUued o pacmenuy yenexucozo zaa. fpo-
ecc Guxcauuu yenexucrozo 23a o omauue om caemooozo 3mana udem medReNHO, u NoKa oK
He 3aaepuiumes, Gecnoneo G603u o pacmeHLIE HORGE MOPUUU CoRMOG0L Hepzul

3mu daarue, cy2yBo HoyIHblE USICKGHUS UMEAL @ HAUI GH HEOXUBGHHOE MPOBOKEHUE.

Pacmenus — Hawu xopwunsuei. /o, onu 3080TeHO KanpUSHE: X0powo nAOBEHOCM
e @ nioBix ycnoausy, mpebyiom GHuMaHuR u saGomei. 1 mym, ecau i 3auAmepecoaael
& ypoxae, HeobixoBuno yaoxums mo6yi0 ux npuxorme.

M ecu un mar yx 1e06xoBuMo consye-wasK, mo x, Kado nolimu v Hasempesy, - max
peutunu Guonozu, paBomarouue s lenunzpadcron censCkoxossdicmoenivow uncmumyme (e
Canxm-Tlemepbypecruti zocyBapcmaenneti azpapei ywusepcumen)

Muzarousee comnue? Aa noxanyicmal

B uncmumyme 6una coopyxena cnewuansas menaua. B Heli AAUUECS EHOGEHUS
«nu» cwensnu Goreue (s meuenue HeckonsKux cexynd) <o

C06HO 02U MaRKG, GCe UCKyCCmaeHHEIE CaemuUTG menAULEl no Kouan3e pacmoponol
‘aamawamuku 3pyo Muza, C033GaTS HeobuHeIe 3axXe B XOCHOHGAMOB YEAOGUS XU

Ho mo, 4mo He noHpaaUAGEs Gt KOCUOHGEMA, NPULLAOC FaHO NO GKYCY 3eneHbiM -
mOMUaN, paswecuBUMCH Ha 2pAOKax MOZ0 GaNMICMUNECKoE WUPKS.

Ontim nesnapadyes nosmopu ogoueaod Mypuaricea, [omes u 3pyeux 20podos. U e no-
X@RenU 06 3MOH: ypoXaU HGHUMERHO GOIPOCAL, @ GOM PACKOd ACKMPO3HEpeUl PEIKD COKpa-
munCs. A 5eds npu SWpaUSGHU 8 MENAULGX 02YPUDS U NOUUBOPOS oGO D00 PACK030s
cocmaansem umesno onaama anexmpoasiepeuu. (ITpu yuenow pezynuposauu caema, ymaep-
XBaiom yrieHe, Hy>XBsi Ha 3ARXMPOSHEPEUID @ MERAULLaX MOXHO CoRpamum® & 400 pa)

Caemnoe u meunoe - 3Beco w020 202a80K, UCCAe30RAMENFM CUie PUBEMCR NOTOMAa
Had Hunsu zon0cy.

Hy com xoms 6ot nonsmue ypoxatinsii 2095, Ym0 3mo makoe: moAko au obune anazu,
menna, «agspurariceozo» conua? Korearo, e,
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‘Okaswiaaemcs, y pacmenui Geiaaiom dru, ko20a owu pacmym, croaHo Ha dpoxxax. M 3mo
CryuaemCs, KaK GuIACHUAU POBOMIUIKY MO20 Xe UHCMUMYMG, ecAU no HeBy uepedod Gezym ob-
7GKa, MO 3GKPHIEAR, MO NPUOMKPLIAS CORHEILKO.

Tax s03wuK euje 0duN BPUGH, CYIALUI] PACTIEHUM & MeNTUYaX HeGuSanbI KOMEBOpM.
Tenepe, nod cmexnAHOI kpeiwedl yueHtie Bepxanu nocmosHHeI Heasicorull caemoaod Gor
(umumayus nacuypieix dnet). Ho spes om epewenu 0asanu ewe u cunesie csemoste yda-
poi-scnbiuiku (connye us-3a mys). Y Ma CXema ocseienus oka3aaacs 073 3enenu MaKXe no-
ucmune uyBomaoprod.

1. Kakue 85180481 43 NPUBEAEHHOTO TKCTa B Caenann?
2. Kak 661 361 PEKOMENA082/M OCBELLaTS PaCTERA B TenAMLaX 8 ycAoBuAx Kasaxcrana?
3. Pexomeng08ann AM Gul Bu1 PasHBI PEXMM OCSELLEHNA PACTENMI Ha 10Te U Cesepe
Haweii crpansi?
4. KaKofi, wa saw 8377194, pexust ocseuenns Guin 661 HanGonee suirogen?

§ 11. Xemocunres
Liens 3ywerus amou memsr: OGLACHTS MPOUEC XEMOCHHTE3a.
Kakossi KoHeuHsie podyKim ~ umozu ghomocunmesa?

m Umo nyxo Mosmopums ana yenewHozo usyerus mews? § 23 — yveGHu ana
7 knacca; § 4, 5 - yseGhuk ana 8 knacca

Kax BB HOMHHTE, G6MOMPOQL — OPFAHMAMBI, CHOCODHBIE CAMOCTOATETD-
HO CHHTeIMPOBATS GNKH, AMDH U VLI€BOJH U3 NPOCTHX HEOPrAHMUECKMX
semecrs (CO,, H,0 u ap.). Kpoxe (ororpodos, & asrorpoan otHOCsTCH
I XeMOCHHTEIHpYIO e GAKTEpHI, 1K XemoTpodst. Xeamocunmes — 910 mpo-
IeCE MOTYMEHIS DHEPIMH U3 HEODTAHMYECKHX BENIECTS B XOT€ XHMMUECKUX
peaxuuit. OPrasusMAMH, CHIOCODHBIMH K XeMOCHHTe3Y, ABAIOTCA TOIBKO (1)
XemoTpoHbe GaxTepii.

Yame Beero MOX XEMOCUHME3ON TOHUMAIT POIECE OKUCICHUS HCOPZa-
HUeCKUX 6eWecmE ¢ NOMOMBIO (BEPMEHTOB, ODPAIOBARHBIX B KIACTKAX 0AK-
Tepuii-XeMOCHHTETHKOB, KOTOHIE IDH 3TOM H3BAEKRIOT aHeprio (puc. 10).
Ba cuer NONYUEHKOM SHEPIUI OHH CHETEUPYIOT COOCTBEHHYIO OPPAHMKY, HC-
HOAB3YA B KAUECTBE HCTOUHMKA YIIEPOXA yraeKuckii ras aryocdepst. Husi-
M croBamu, enmmelis ATA XeMOTPOQHEIX GAKTEpHIl CIyMAT Heopramuue-
cKue BemecTsa, MIBAeKAeMEIe M3 demHON KOPs. Ba 9T0 HeKoTOpHE VueHbie
HASHIBAIOT XeMOTPODOB AUMOMPOPaNL.

TIponece xemocunresa Gsr oTkphT B 1887 r. MuxpoSuomoron Cepreem
Huxoxaesuuen Bunorpacsun (1856-1953). Tosasee i Gbia 0TKpHITa A30T-
Quicanus y Gaxrepiit — clIOCOGHOCTS YCBAMBATS A30T BOSAYXA H NEPEBOMTH
€10 B XHMINECKH JOCTYINYIO AT PACTeHIH (OPMY. DTO OUEH BAXHO, TAK KAk






