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Ilenv 3anamusn:

- U3YUUTh KPYTrOBOPOT YIJIEPOJIA;

- IPOCEAUTh pa3IUYHbIE IYyTH TUIMNOTETUYECKOTrO aToMa
yriepojaa u3 atMocdepbl yepe3 pa3iudyHble OpraHu3Mbl U 00paTHO B
atMocdepy.

Obuwue nonoycenusn

B Hacrosiee BpemMsi OMOreHHBIE 3JIEMEHTBI 36MHOW KOPBhI OXBaYCHBI
rJ100aJbHBIMU U JIOKAJIBHBIMUA KPYTOBOPOTAMHU, IIPUUYEM JABMKYIIEH CUIION
ABJISIIOTCSL CaMU  JKHUBBbIE oOpraHu3mbl. HawuOonee 3HAYUMBIMM IS
GyHKIMOHUPOBaHUS OuOchephl SBISIOTCA KPYrOBOPOTHI  yIIepoja,
KHCJI0PO/1a, a30Ta, cepkl, hocdopa.

B OuonorudyeckoM KpyroBopoTe Yrjiepoja YYacTBYIOT TOJIbKO
OpraHUYE€CKHE COCAUHEHUS U JUOKCHU] YTIEPOa.

®onasl yriaepoma B Ouochepe obmwupHbl. OCHOBHasi €ro macca
aKKyMyJIMpOBaHa B KapOOHATHBIX OTJIOKEHHUSX JAHA okeaHa (1,3 10% T), B
KpHUCTa/NIM4YecKkuXx nopojax (1 10% T), KameHHOM yrJie u HedTu (0,34 10%°
T). B atMocdepe yriekucnoro raza cpaBHutesbHO HemMHoro (1,3 107 1),
menee 1/10000 oOmiero 3amaca yriepoja. AKKyMYJIUPOBAHHBIN yIiIepo
NPUHUMAET y4YacTUE B TE€OJIOTUYECKOM KpyroBopore 3emiin. BrnusiHue
ATOTO KPYrOBOPOTa Ha KPATKOCPOUHOE (HYHKIIMOHUPOBAHUE IKOCHUCTEMBI
He3HauuTeNnbHO. [T03TOMY K1M3Hb Ha 3eMJIE U Ta30BbIi OanaHc aTMOC(EPHI
NOAAEPKUBAIOTCS OTHOCUTEIBHO HEOOJIBIIIMM KOJMYECTBOM YIriepoJa,
y4aCTBYIOIIIET0O B MajioM KpyroBopotre. DOOTOCHHTE3 U JbIXaHUE
MOJIHOCTHIO KOMIUJIEMEHTapHbl. Bech acCUMMIIMpOBAHHBIA B MpOILIECCE
dboToCHHTE3a YTIIepO] BKIIOYAETCS B YIJIEBObI, a B MPOLECCE JbIXaHUS
BECh  YIVIEPOJl, COJEp’KAIMIICI B  OPraHUYECKUX COCAUHEHMUSX,
IpeBpaliaeTcs B JMOKCU yriepoaa (puc.l).

buonornueckuii KpyroBopoT yIJIEpoJda MPOTEKAET II0 CXEME:
OMOaCCUMIISIIIMU YTIEpoaa U3 aTMOc(epsl, BOMHOW MU Ha3eMHOM CPEIbI
pPaCTCHUSIMU — noTpeodeHue OpraHUYECKHUX COEIMHEHUI
KUBOTHBIMU—>OKHUCIICHHE OPTaHUYECKUX BEIIECTB JIO0 YIJIEKUCIIOrO ras3a B
MIPOIIECCEe NBIXaHUs U PA3IOKEHUS OTXO0J0B—>BO3BPAT yTJIEKUCIIOTO Tra3a B
atMochepy. Ecau mpunsate 3a 100 % yriaepoa, acCUMUIMPOBAHHBIM
pacteHusiMu B xone (orocuntesa, To npumepHo 30 % Bo3Bpamiaercs B
dboHI aTMOC(hHEPHOTO YITIEKUCIIOTO Ta3a B Pe3yIbTaTe AbIXaHUs PACTCHUM,
a octanbHble 70 % o0ecneunBalOT JbIXaHUE U MPOAYKIHIO >KUBOTHBIX,
OakTepuil U TpUOOB B PACTUTEILHOSIAHBIX U IETPUTHBIX MUIIEBBIX IETISX.
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Puc.1. Kpyrosopor yraepona

B HazeMHBIX SKOCHCTEMaxX B KPYrOBOPOT BOBJIEKAETCS €KETOqHO 12
% copaepxamierocsi B armocdepe yriekucnoro raza. [lostomy yriaepon
CPaBHUTEIBHO OBICTPO IUPKYIUPYET MEXIy arMochepoi, ruapochepoit
U KUBBIMH OpTaHU3MaMHU.

B OwuosormyeckoM KpyroBOpOT€ YYaCTBYIOT YETHIPE TPYIIIbI
OPraHW3MOB, pa3UYalONIUEcs] MO CBOMM (PYHKIMSAM: TPOAYILICHTHI,
KOHCYMEHTHI, jaeTputodarn u peayneHtbl. [IpomayineHtsl o0pa3yroT
OpraHMYECKHE BEILECTBA U3 HEOPraHWYECKUX B mpoliecce (PoTocuHTE3A,
KOHCYMEHTBI ~TIOCJIE/IOBATENIbHO TMOTPEOJIAIOT JKMBOE OpPraHU4YecKoe
BemiecTBO. JleTputodaru U peayleHThl YYacTBYIOT B pasziokeHuu. OHH
NOTPEOJISIIOT MEPTBYIO OpPraHWKy, HO padOTAlOT Ha Pa3HBIX YPOBHSX.
OyHKIUS AeTpUTO(aroB — paspylieHUE CTPYKTYpbl TKaHEH MEpPTBBIX
OpPTaHM3MOB M YaCTHYHOE PA3JIOKEHUE CJIOXKHBIX OPTaHUYECKHUX
coeguHeHnit 10 Oosee mnpocteix ¢GopMm. Ilocne perputodaroB B
KpPYrOBOPOT BCTYHNAaeT TpyIla PeIyLeHTOB. JTO MHUHEPAIN3ATOPHI - OHU
3aBEPIIAIOT KPYroBOPOT, pasjiarasg MNPOCTYI0 MEPTBYIO OPraHUKy [0
HEOpraHnueckux coenrHennil. Ha aToM stame ocHOBHas Macca yriepoza
BO3BpalllaeTcs B atMocdepy B BUIE yTieKUcoro raza. OcrainbHas 4acTh



yriepoaa Bo3BpaiiaeTca B atMochepy B TMpoIlecce IbIXaHHS BCEX
YY9aCTHUKOB KPYTOBOPOTA.

Bpewms nepenoca atMmocdepHOro yriepojaa paBHO MPUMEPHO BOCBMU
rojaMm. B cBsizu ¢ 3TUM cucTeMa KpyroBopota arMoc(epHoro yriepoja
OUYCHb YyBCTBUTEIIbHA K BHEIITHUM BO3JICHCTBHUSM.

Ha puc. 2 mnokazaHbl HEKOTOpBIE APYTHE 3BEHBI KPYroBOPOTa
yIJepo/a, YUYWTHIBAIOIIME TEOJIOTHYECKU KpyroBopoT. Hampumep,
HEKOTOpass 4YacTh IUIAHETApPHOTO YIJIepoJa Ha JJIUTEIbHBIE TEPHOJIbI
CBsA3BIBAETCA B (DOpME HCKOMAEMBIX BHIOB TOIUIMBA — KaMEHHOTO U
Oyporo yrisi, He(TH, MPUPOAHOTO raza, Topda, OUTYMHBIX IECKOB H
CIIaHIIeB, - TIpollecCc OOpa3oBaHUsA KOTOPHIX B JuTOCcdepe IUIICS
MUJUTHOHBI JIeT. B TakoM BHE YIJIEpOJl OCTaeTCs «CBS3aHHBIM» JIO TEX
nop, Moka He OyJeT cHOBa BBeACH B atMocdepy B (popMe yrieKucioro
ra3a, 4To MPOUCXOIUT MPHU JOOBIYEC M CKUTAHUN MUHEPATHHOTO TOTUIMBA.

B BogHBIX »KOCHCTEMax YriEpOa U KHUCIOPOJ, COCTUHSSICH C
KaJblieM, 00pa3yroT HEPaCTBOPUMBINH KapOOHAT KajlbIUs, U3 KOTOPOTO
COCTOSAT PaKOBHHBI MOJUTFOCKOB M MUHEpabl. Korja MOJUTFOCKH YMHPAFOT,
OHM OITYCKaIOTCSI Ha JHO, U MX PAKOBUHBI MOTPYKAIOTCSI B CJIOW JOHHBIX
ocankoB. Bo3Bpar yriepoma W3 OCaJOYHBIX OTJIOKEHUW B aKTUBHBIM
KPYTOBOPOT TPOMCXOJIUT UYPE3BBIUAMHO MEIJICHHO Ha  TPOTSKCHHU
MUJUTHOHOB JIET, IIyT€M PACTBOPECHUS ITHUX OTJIOKEHUM B OKCAHHMYECKOUH
BOJIE M OOpa3oBaHUs PACTBOPEHHOTO YTIJIEKHCJIOrO0 Trasza, KOTOPBIN
BITOCJICACTBUM MOXKET TomajaTh B arMocdepy. PacrumaBieHue ropHbIX
mopoJ, B XOJe JUINTEIBHBIX TEOJOTMUYECKUX TMPOIECCOB U TIPHU
BYJIKAHMYECKUX W3BEPIKEHUSAX TAK)KE MPUBOIUT K BBHIOPOCY YIIIEKUCIIOTO
ra3a B BO3ayX U B BoAy. Kpome TOro, BepTHKaIbHbIC IBHKCHHS 36MHOM
KOPBI MOTYT MOJHUMATh OJIOKH OCaJOYHBIX MOPOJ| BHIIIE YPOBHS MOPS,
YTO MPUBOJUT K OOpPa30BAHUIO OCTPOBOB U IIEJIBIX MAaTEPUKOB, a TaKXKe
nojABepraer  OOHaXXUBIIMECS  KapOOHAaTHbIE  TMOPOJBI  AKTHUBHBIM
XUMUYECKUM PEAKIIUSIM C BBIICTICHUEM YTJIEKUCIIOTO rasa.

JIpyroi Ba)xHOM 4acCThIO KPYrOBOPOTA yriiepojia (He MOKa3aHHOW Ha
puc. 2) sIBISETCS aHadpOOHOE AbIXaHHWE, MpoHCXojsiiee 0e3 aocTymna
kuciopoaa. B xome 3Toro mpoiiecca pazivuHbIE BUABl aHAPOOHBIX
OakTepuil NpeoOpa3yrT OpPraHUYECKHE COEIUHEHUS B Ta3000pa3HbBIN
MeTaH. Takod THI JbIXaHHS BCTPEYACTCS B OCHOBHOM B OOJOTHBIX
skocuctemMax. OH MOXKET Takke HaOII0JaThCs Ha CBalikaX, TJe
MIPOUCXOUT 3aXOPOHECHHE MPOMBITTUICHHBIX U OBITOBBIX OTXOIOB.
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Puc.2. IlnarpamMmma Apyrux 4acTer yriepoJHOTO HUKIIA, BKIFOYAOIIAs
IIOCJIEICTBUS AHTPOIIOT€HHOM JIESITEIbHOCTH.

C cepenunbl XX B. YCKOPHWJICSI IPOIIECC BMENIATEIHLCTBA YEIOBEKA B
KPYTOBOpOT yrJiepoja: CBEACHHUE JIECOB U JAPYrol pacTUTEIBLHOCTH 0€3
JOCTATOYHBIX  JIECOBOCCTAHOBUTEIBHBIX pPabOT, B CBA3M C UYEM
yMeHbIlIaeTcsi  o0llee  KOJIMYECTBO  PACTUTENILHOCTH, CIIOCOOHOM
noryomare CO,. KpoMe TOro, AONOJHUTENIBHBIE KOJMYECTBA
YIJIEKUCIOr0 Tra3a MOCTYMalT B atMocepy TMpu  Pa3ioKeHUU
nopyOOYHBIX OCTaTKOB Ha JIECOCEKaX U TMpPH  B3aUMOJCUCTBUU
aTMOC(HEpHOTO KHUCIOpOJa C KOPHSIMU M OPraHUKON W3 HaApYyIIEHHOTO
MOYBEHHOTO TIOKPOBA; CHKUTAHUE YIVIEPOJCOJACPKAIIUX HCKOMAEMbIX
BUJIOB TOILIMBA U JipeBecuHbl. OOpa3yronuics Ipu 3TOM YTIEKUCIbIN ra3
momnajaeT B atMmocdepy.



Conepxxkanne B atmochepe CO, 3HAYUTEIBHO YBEJIMYUIOCH U
MpOJOJKAET  pacTH. Takoe  TIOJIOKEHUE  BBI3BIBAET  CEPHE3HYIO
03a004YEHHOCTh, TaK KaK HapylIaeTcs CJOXKUBILIEECS B MPUPOJIEC
sHepreTndeckoe paBHoBecne. CO,  gBISIETCS NAPHUKOBBIM Ta30M
(crmocoOHBIM TIOTJIONIATh MH(paKpacHOE M3JIYYEHHE), B CBSI3H C 4YeM,
YBEIIUUCHUE €r0o COJIep,aHusi B aTMocdepe MNPUBOAUT K TMOSBJICHUIO
npoOaeMbl “TI00albHOT0 TMOTEIUICHUS . YUeHbIe MPEe/ICKa3bIBAIOT, YTO
ATOT YTJICKUCIBIA Ta3 BMECTE C JPYTUMH JIETYYUMH TEXHOTCHHBIMU
BBIOpOCAMU MOXXET B OJirbKaillliee NeCATUIICTUS] BbI3BATh IOTEIJICHUE
36MHOM aTMoc(epbl MU TEM CaMbIM HAPYLIUTh MPOLECC MPOU3BOJCTBA
MPOYKTOB MMUTAHUS.

3agaHue
[IpocienuTe myTh aTOMa YTIIEpOIa B XOAE€ KPYTrOBOPOTA.

IHopsimox mpoBeaeHns1 padoOTHhI.

1. U3yunts cxemy Ha puc.3, Ha KOTOPOU NPEACTABICHBI 3JIEMEHTHI
DKOCUCTEMBI, B KOTOpPBIE MOXET IONaAaTh aToM YIJepoda B XOJE
KpYroBOpPOTa, U UHCTPYKIIMIO K HEN.

2. IIpoectun mepBbIii UK yriaepoaa. [IpuHsaTe, 4To aToM yriepona
BXxoAuT B coctaB Mojekyasl CO, B armocdepe. Ilo ouepenu,
noaldpackiBasg MOHETHI, IPOJBUTATh AaTOM YTJIEPOJAa B COOTBETCTBUHU C
TE€M, YTO BBINAJECT, HA MO3UILMHU, YKA3aHHBIE B IMIPUBOAUMON MHCTPYKIIHH.
[Ipy 3TOM OTMEUaTh MO3ULMIO M YTO O3HAYAET KaxKJaass IIO3ULHUS.
IlepemelieHue aTroMOB HE COOTBETCTBYET NOPAAKY HOMEPOB, a
IIPOMCXOJUT CIYyYaMHO B 3aBUCHMOCTH OT TOI0, KaK YIaJyT MOHETHI.
Korga atom Bo3Bpatutcs B atMmocepy, LUK yriaepo/ia 3aBepuIcH.

[Tpumep nukia:

Atom C B coc- OP  |Artom C B nuc- PP | Atom C B MO-
taBe CO, norJjonieHue| Te pacteHus: |(QoTocuHTE3 |JeKye caxapa

OP Atom C B coc- PP AATOM Cs| PP Atom C B coc-

MOTJIONIEHNE| TaBe TKaHU |OoTMHpaHue|nerpute |okuciaenue| tase CO,

3. AHaJIOTUYHO MPOBECTH €IE YETHIPE IIUKIIA.



4. Cnenath BBIBOJ B KAKOM IIMKJIE aTOM YTriepoja:

a) «IMOCETU» MAaKCUMYM Pa3JIMYHbIX OPTaHU3MOB;
0) MpoIEN caMblid ITTMHHBIA ITUKJT;
B) OOJIbIIIE BCETO BPEMEHH MPOBEI B aTMocdepe.

5. Ilogymaiite 00 OJHOM M3 aTOMOB YTJIepOJia, BXOISIINX B COCTaB
Bamero tena. Kakum o0pa3zom oH nmomnan B Bam opranusm? ['me Obu1 110
storo? KakoBa ero rumoreTudeckass UCTOpHS 32 MOCIEAHUN MUIUIUAPA
ner? I'me okaxercs 3TOT aroM B JanbHewmem? Onuimmre ero
TUIIOTETUYECKOE Oyayliee B TEUYCHUE OJIMKANIIUX HECKOJbKUX ThICSY

Q—B aTMOC(bepe
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13. Bropu4HbIn
KOHCY MEHT

151 NMMnynuk a
HACEeKoOMOro

15a BaKTepm;J 158 Fpm6 156 Ooxaeson
yepsb
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Puc.3. [lukn yrnepona



NHCcTpyKIUA K NPOBEAEHUIO PadoThl.

1. ATOM VYIJIEPOJA BXOAUT B COCTAB MOJIEKVIJIbI CO;, B
ATMOCOEPE.
ITonOpochbTe 1BE MOHETHI.
IlBa opna (OO) — AToM yriepoja HE IOTJIONIAETCS PAacTCHUEM U
octaétcs B aTMoc(epe 10 CIeIyIOIEero Xoa.
Opén — pemka (OP) wmmm nBe pemku (PP) — arom yriepona
MOIJIONIAETCSl JTMCTOM pacTtenus. —[lepexon Ha mo3unuio 2.
2. MOJIEKVJIA CO, C BAIIUM VTJIEPOJHBIM ATOMOM
HAXOJIUTCA B JIMCTE PACTEHHMA.
ITonOpockTe ABE MOHETHI.
OO. — Her conneunoro cBera! @OTOCHHTE3 HE HPOUCXOIUT.
Monekyna CO, ¢ Bammm yriepoJHbIM aTOMOM BO3BpallaeTcsi B
atmocdepy. — [lepexon Ha mo3uruio 1.
OP wumu PP. — Conneunsiii cBet! I[Ipoucxomutr ¢orocuures. Barm
VIJIEPOJIHBIA aTOM B PE3yjbTaTe BKIIOYACTCS B MOJIEKYJIYy caxapa. —
[Iepexon Ha mo3ULIHIO 3.
3.ATOM VTJIEPOJA BKJIIOUEH B MOJIEKVJIY CAXAPA B
PACTEHUMN.

[TonOpochbTe 1BE MOHETHI.
O0O. — Monekyna caxapa ¢ BammMm aromoM yriepona OKUCISETCS B
mpoiiecce KJICTOYHOTO JIbIXaHUs, OOECICUMUBAIOIIETO pPaCTECHHE
DHEPITUEH i1 pocTa. YIJIEPOAHBIM aToOM BO3BpPAIAETCI B COCTaBE
MosekyJiel CO, B atMocdepy — Ha TO3UIHIO 1.
OP wmm PP. — Monekyna caxapa ¢ Bamum yriaepogHbiM atoMom
MPEBPAIIACTCS B MOJICKYJY, BXOASIIYI0O B COCTaB TKAHU PACTCHUS. —
[Iepexon Ha mo3unuio 4.

4, ATOM VTJIEPOJIA BKJIIOYEH B MOJIEKYJIY, BXOAAIIYIO B
COCTAB PACTUTEJILHOM TKAHM.

[TonOpochTe MOHETHI.
OO. — Pacrenue cbeneHo xuBOTHbIM. — llepexon Ha mo3unuio 3J;
oA0pOCHTE OJIHY MOHETY 2 pasza U OMpPEAeSIUTE, KaKOE€ 3TO )KUBOTHOE.
OP wm PP. — Yacth pacTeHus OTMHpaeT; oOpazyeTcs MEPTBOE
OpTraHMYECcKOe BEIIECTBO — AETpUT. — [lepexon Ha mo3uriuto 6.

5. TKAHb PACTEHHA C VYIJIEPOJHBIM ATOMOM CBEJIEHA

I[TEPBMYHbBIM KOHCYMEHTOM.



[TogOpockTe aBa paza OJHY MOHETY.

0O0. — TpaBosanoe miuekonurarouiee. — [lepexoa Ha mo3unuio 8a.
OP. — IItuna. — Ilepexoa Ha no3uiuto 0.

PO. — Hacexomoe. — Ilepexon Ha no3uiuio 3B.

PP. — Yenosek (Bo3MoxkHO, Bel camu). — Ilepexo Ha mo3uiiuio 9.

6. ATOM VIJIEPOJJA HAXOJOUTCS B MOJIEKYJIE MEPTBOI'O

OPITAHMYECKOI'O BELIECTBA (AETPUTA)

ITonOpochbTe 1BE MOHETHI.

OO umu OP. — Jletputr cheaeH AeTpuTodaroM WIH PEAYIEHTOM. —
[lepexon Ha moszunuio 10, u ceirpaiite emeé pas, 4ToOBI ONMPEACIHUTD,
KaKUM UMEHHO.

PP. —Iloxap! — [lepexon Ha nmo3unuto 7.

7. MOJIEKVYJIA C VIJIEPOOAHBIM ATOMOM OKUCIIAETCHA
(CI'OPAET). KHUCJIOPOJI COEIUHAETCA C YI'JIEPOIHBIM
ATOMOM, U TOT BBICBOBOXIAETCA B ATMOC®EPY B
COCTABE MOJIEKVIJIBI JUOKCUOA YIJIEPOIA. HemennenHo
BO3BpAIllaUTECh HA MO3UIUIO 1.

8 a, 6, B. TKAHb PACTEHUSA C YIJIEPOJHBIM ATOMOM CBEIJI

[TEPBMYHBII KOHCYMEHT.

[TonGpockTe 1BE MOHETHI.

00O. — Monekyna ¢ yriepoJIHbIM aTOMOM MeTabO0JIM3UpOoBaiach, U OH
BOIIEN B COCTAB COCIMHEHUS, 00OpA3yIOIIETO TKaHb TeJla KOHCYMEHTA. —
[Tepexon Ha mo3urtuto 116.

OP. — Kirerounoe apixanue! — [lepexon Ha nmozunutro 12.

PP. — Monekyna ¢ yriaepoaHbIM aTOMOM HE IEpeBapeHa; Mpouas
KETyAOUYHO-KUIIIEYHBIH TPaKT, OHAa BBINIA HAPYXy C (EeKaausMu. —
[Iepexon Ha mo3unuio 6.

9. TKAHb PACTEHUA C VIJIEPOJHBIM ATOMOM CBbhEJ

YEJIOBEK

[TonOpochbTe 1BE MOHETHI.

00O. — Monekyna ¢ yriiepoJIHbIM aTOMOM MeTabO0JIM3UpoBaiach, 1 OH
BOIIET B COCTaB COCAUMHEHMS, OOPa3yIIEro TKaHb YEJIOBEUECKOTO
tena. — [lepexon Ha mozunwmio 1 1a.

OP. — Kiterounoe apixanue! — [lepexon Ha nmo3unmto 12.

PP. — Mouekyna ¢ yriepoaHbIM arOMOM HE IEPEBAPEHA; NPOMAA
4yepes JKeNyJOYHO-KUIIICUHbIA TPAKT, OHA BBIIILIA HAPYXKY C PEeKATUIMH.
— Ilepexon Ha mo3unuio 6.



10. MOJIEKVYJIA C VIJIEPOOAHBIM ATOMOM CbHEJEHA
I[TEPBUYHbBIM JETPUTOD®ATOM WM PEAYIIEHTOM.
[TogOpockTe nBa paza OJHY MOHETY.

OO. — 3emusiHO uepBb. — [lepexon Ha mo3utuio 150.

OP. — I'pu0. — Ilepexon Ha mo3unuio 158.

PO. — bakrepus. - Ilepexon Ha mo3unuio 15a.

PP. — Hacexomoe. — Ilepexon Ha nmo3unuro 15r.
1la. ATOM VIJIEPOHA BXOAUT B COCTAB COEJIUHEHNA,
OBPA3VYIOHIET'O TKAHB UEJIOBEUECKOI'O TEJIA.

[TonOpochTE MOHETY.

O. — CoeanHeHUE MOABEPINIOCH PACUIEIJIEHUIO U META00JIU3UPOBAHUIO

(mpeBpallleHnI0) B MpoIlecce KIEeTOYHOro apixaHus. — llepexom  Ha

no3uuuo 12.

P.—UenoBek ymupaer u ero teino kpemupytor. — [lepexoa Ha nozuiuio 7
116. ATOM VIJIEPOOJA BXOIWUT B COCTAB COEJAUHEHUA,
OBPA3VIOIIEI'O TKAHb IIEPBMYHOI'O KOHCYMEHTA, WNJIAN
OUTODATA.

[TonOpochbTe 1BE MOHETHI.
00. — CoeauHeHue MOJIBEPIIOCH PACIHICIIICHUIO M1 META00IM3UPOBAHO B
polecce KIETOYHOTO Abixanus. — [lepexon Ha mo3unuio 12.

OP. — IlepBUuYHBII KOHCYMEHT CBHEAECH BTOPUYHBIM KOHCYMEHTOM. —
[Iepexon Ha mo3unuio 13.

PP. — IlepBuuHBbIi KOHCYMEHT TIOTMO OT paHEHHs WIM OOJIE3HU. —
[Iepexon Ha mo3unuio 6.

118. ATOM VIJIEPOJA BXOIAWUT B COCTAB COEJIMHHNMA,
OBPA3VYIOIIETO TKAHb  BTOPUYHOI'O  KOHCYMEHTA
(IUIOTOAIHOI'O XKUBOTHOI'O)

[TonOpochbTe 1BE MOHETHI.

0OO. — Monekyna moaBepriiach paciienjeHuI0 1 METa0oJIM3UpOBaHa B

Ipolecce KIETOUHOTO Abixanus. — [lepexon Ha mozummro 12.

OP. — BTOpHYHBII KOHCYMEHT CBEAEH KOHCYMEHTOM TPETHETO
nopsizka. - Ilepexon Ha mo3unuio 14.

PP. — BTopu4Hblil KOHCYMEHT MOTrMO OT paHEHUs WU OOJE3HU. —
[Iepexon Ha mo3unuio 6.
11r. ATOM VIJIEPOOJA BXOIWUT B COCTAB COEJIMHEHUA,
OBPA3VIOIIEI'O TKAHb KOHCYMEHTA TPETBEI'O TTIOPAJIKA
(IUIOTOAIHOI'O XKUBOTHOI'O)



[ToxgGpockTe 1BE MOHETHI.
0O0O. — Morekyna IMoJBepriach paciielaeHu0 U MTa00IM3upOBaHa B
MPOILIECCE KJIETOYHOro Jabixanus. Ilepexon Ha mo3unuto 12.
OP. — KOHCYMEHT TpeThero nopsiika CbeA€H KOHCYMEHTOM YETBEPTOTO
nopsiaka. — Ilepexon Ha mo3unuio 14.
PP. — KoHCcyMeHT TpeThero nopsijika norud ot paHeHus Wik 00JIe3HU. —
[Tepexon Ha mO3ULKIO 6.
12. MOJIEKVIJIA, COAEPXAILAA  ATOM  VIJIEPOJA,
PACHIEIUIAETCA B TIPOLHECCE KIJIETOUHOI'O AbIXAHUA C
BbBICBOBOXJIEHMEM  DHEPI'UU, HEOBXOJIMMOM  JIJId
KMUBHEAEATEJIBHOCTU W JABWXEHWA KOHCYMEHTA. I1PU
OTOM VIJIEPOJHBII ATOM COEJUHSETCS C ATOMAMU
KHUCJIIOPOOA UMW BbBICBOBOXIAETCA B ATMOC®OEPY B
COCTABE JMOKCUIA YT'JIEPOIA. HemeniieHHO BO3BpalllaiTeCh Ha
o3uLHrio 1.
13. MOJIEKVYJIA C VIJIEPOIHBIM ATOMOM CbhEJEHA
BTOPMYHbLIM KOHCYMEHTOM.
[TonOpochbTe 1BE MOHETHI.
OO. — Mornekyna ¢ yIVIEpOJHBIM aTOMOM METa0OJM3UpPOBAHA C
00pa30BaHUEM COEJIMHEHHUs], BXOJIAIIETO B COCTaB TKAHU KOHCYMEHTA. —
[Iepexon Ha mo3unuio 1 1B.
OP. — Kiterounoe apixanue! — [lepexon Ha nmo3unuro 12.
PP. — Monekyia ¢ yriaepoaHsIM aTOMOM HE IEpEBAapeHa; MPOUI Yepes
KEITyJOUYHO-KUIIIEYHBI TPAKT, OHA BBIIUIA HAPYXKY C (PEeKaTusIMHU. —
[Iepexon Ha mo3unuio 6.
14. MOJIEKVYJIA C VIJIEPOOJHBIM ATOMOM CbHEJIEHA
KOHCYMEHTOM TPETBEI'O UJIM YUETBEPTOI'O ITOPAIKA.
[TonOpochbTe 1BE MOHETHI.
OO. — Mornekyna ¢ yriepoaHbIM aTOMOM MeTa0OJIU3UpOoBaach C
0o0pa30oBaHMEM COEAMHEHHMS, BXOJAIIET0 B COCTaB TKAaHU TeJa
KOHCyMeHTa. — [lepexon Ha mo3unuto 11T.
OP. — Knerounoe asixanue! — [lepexon Ha nozunmto 12.
PP. — Monekyma ¢ yriiepoaHbIM aTOMOM HE TI€pEBAPEHA; MPOUIS Yepes
KEITyJOUYHO-KUIIIEYHBI TPaKT, OHAa BBIILIA HApPyXy C (eKamusaMu. —
[lepexon Ha mo3uuio 6.
15a. MOJIEKVYJIA C VYITJIEPOAHBIM ATOMOM IIOI'JIOIIEHA
BAKTEPUEN



[TogOpockTe MOHETY.

O. — Moekyna BKJIIOUYEHA B COCTaB OaKTEpUATIbHOM KJIETKU. —
[Iepexon Ha mo3unuio 16.
P. — Monekyna pacmemsieTcs W MeTaOOoIu3upyeTcss B IIporiecce

KJIETOYHOTO Jbixanus. — [lepexon Ha nmo3unuio 12.
156. MOJIEKVYJIA C VIJIEPOJHBIM ATOMOM CbBEJIEHA
3EMJISIHBIM YEPBEM.
ITonOpochbTe 1BE MOHETHI.

OO. — Mouekynia BKIIOYAETCS B COCTaB Tena yepBs. — llepexon Ha
no3uuuo 17.

OP. — Monekyna pacuierisieTcss U MeTa0oIu3upyeTcss B Mpoliecce

KJIETOYHOTO Jbixanus. — [lepexon Ha mo3unuio 12.

PP. — Monekyna He nepeBapeHa; Npouas 4epe3 KeayJOUHO-KUIICUHbIN
TPaKT, OHA BBIXOJIUT HapYyXKy ¢ pexanusmu. — [lepexon Ha nmo3uiuio 6.
158. MOJIEKVJIA C VIJIEPOAHBIM ATOMOM IIOI'JIOINEHA

['PUBOM.
[TonOGpockTe MOHETY.
O.—Monekyna BkiItoYaeTcs B coctaB rpuda. — [lepexon Ha mo3unumio 18.
P. — Monekyna pacliemisieTcss U MeTa0OJIU3UpyeTcs B Ipoliecce
KJIETOYHOTO JbIxanus. — [lepexon Ha mo3unuto 12.
15r. MOJIEKVYJIA C VIJIEPOAHBIM ATOMOM CbBEJEHA
JIMYMHKOU HACEKOMOT O.
[TonGpockTe 1BE MOHETHI.
00O. — MoJiekyia BKIFOYAETCS B COCTaB Tejia HacekoMoro. — [lepexon
Ha no3uuuro 19.
OP. — Monekyna pacuierisieTcss U MeTaOOoJu3upPyeTcss B IpoIlecce
KJIETOYHOTO JbIxaHus. — [lepexon Ha mo3unmto 12.
PP. — Monekyna He mnepeBapeHa; NPOMIS 4Yepe3 KEIyAOYHO-
KHUIIIEYHBIN TPaKT, OHA BBIXOJIUT HApYyXKy ¢ dekanusamu. -— [lepexon Ha
MO3ULHIO 6.
16. ATOM VYIJIEPOJIA BXOJUT B COCTAB BAKTEPUAJILHOM
KJIETKH
[TonOpochbTe 1BE MOHETHI.
OO. — Monekyna pacuienisiercss U MeTabOoJU3UpyTCs B MPOIecce
KJIETOYHOTO nbixanus. [lepexon Ha mozunmto 12.
OP. — bakrepus cbeneHa 3eMIISIHBIM 4epBEM. — llepexor Ha mo3uIKI0
156.



PP. — bakrepus norutina. — Ilepexon Ha mo3unuio 6.
17. ATOM VI'JIEPOJA BXOIUT B COCTAB TEJIA 3EMJISAHOI'O
UEPBA.
[TongGpockTe 1BE MOHETHI.
00O. — Monekyla pacuierisieTcss 1 MeTaOOoJU3UpyeTCss B IpoIecce
KJIETOYHOTO JnbIxaHus. - [lepexon Ha mo3unmro 12.
OP. — 3emuistHOTO YepBs chena nruiia. — [lepexoa Ha mo3unuio 80.
PP. — 3emnsiHol 4epBbh Morud oT paHeHui uiu OosesHen. — Ilepexon
Ha MO3HUIUIO 6.
18. YIJIEPOJIHBIN ATOM BXOJIUT B COCTAB I'PUBA.
ITonOpochbTe 1BE MOHETHI.
OO. — Monekyna pacHierisiercss U MeTabOoJU3UpyTCs B MpoIliecce
KJIETOYHOTO nbixanus. — [lepexon Ha mozunuro 12.
OP. — I'pub cbenen HacekoMbIM. — [lepexo Ha mo3uruio 15.
PP. — I'pub otmep. - Ilepexon Ha mo3uiuio 6.
19. ATOM VIJIEPOJA BXOAWUT B COCTAB TEJIA
HACEKOMOIO.
[TonOpochbTe 1BE MOHETHI.
OO. — Mouekyna pacuieIisieTcsi U METa0OJIU3UPYETCs] B MPOLIECCE
KJICTOYHOTO Jbixanus. — [lepexon Ha mo3unuio 12.
OP. — HacekomMoe CheI€HO MEJKKUM MJEKonuTaromuM. — Ilepexon Ha
no3uuuo 14.
PP. — HacexoMoe moru6sio ot paneHus uiau Oosie3nu. — llepexon Ha
MO3ULHIO 6.

KoHTpoJIbHBIE BONIPOCHI
1.3HaueHne KpyroBopoTa yriepoja Jjis CylleCTBOBAHUS KU3HU Ha
3emie.
2.11nanera 3emiist mpencTaBiIsieT COOOM 3aMKHYTYIO UM OTKPBITYIO
CHUCTEMY IO BeIecTBY 1 3Hepruu? OOOCHYHUTE OTBET.
3. OCHOBHBIE ATAIbl KPYTrOBOPOTA yriepoaa (Maabliii OMOTHYECKUI
KpYrOBOPOT).

4.KTO Takue mpoIyleHThbl, KOHCYMEHTHI, 1eTpuTodaru, peaylneHTh?



5.Ilodantazupyiite, yTo OyAET, €CIIM BAPYT KaKas-TO U3 MEePEUUCICHHBIX
rpynn OPraHu3MOB UCUE3HET?

6. Kak 105ro (CKOJIBKO JIET) aTOMBI yIJIEpoaa IUPKYIUPYIOT B Ouochepe?

/. bromorndekuii CMBICT TIpo1iecca GOTOCHHTE3a, X0 PEaKIIUH B YCIOBHS
€€ IMMPOTEeKaHUs.

8. buosiornueckuii CMbICI Mpoliecca AbIXaHUsl.

9. Pacckaxute 00 0COOCHHOCTSIX ABMKECHUS yTJIEpOJa B BOJAHBIX
IKOCHCTEMaX.

10.PacckaxxuTte o mpoiiecce 00pa3oBaHUs HCKOIIAEMOT'0 TOILIUBA.

11.B kakux mpeBpaIieHUsX y4acTBYIOT yIIE€POIHBIE aTOMBI, IIPOXOIS
LMKI?

12.TToyemy aToMBbI yIJepoJa U3 THOKCHIA YIJIepoa He BKIFOYAIOTCS B
MOJIEKYJTy caxapa B TEMHOTE?

13.BMemiatenbCcTBO YyeioBeKa B KPyTrOBOPOT YIJIepoia: MPUBECTH
IPUMEPBI U OOBSICHUTD MTOCIICIACTBHS.

14.TToyemy He MPOUCXOUT 3arPS3HSHUS] MMPUPOTHON IKOCUCTEMBI

0TXO0AaMH PA3JIMIHBIX OPIraHU3MOB.
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