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IMosicuuTeILHAS 3aIMCKA

Metoanuueckre yka3aHUsl IO BBINOJHEHUIO NPAKTUYECKUX U J1a0OpaTOpHBIX PaboT Mo
muciumuinHe «buonorus» (nanee Meroauueckue yKa3aHMs) COCTABIEHBI B COOTBETCTBUHU C
paboueil nporpamMMmoil aucuumIMHBL «buonorus» s CTyleHTOoB 1 Kypca TEXHMYECKHX
CIELUAIBHOCTEMN.

[lenbro METOOMYECKUX yKa3aHUU SIBIISIETCSA:

- OpraHM3alys CaMOCTOSITEJIbHOM pabOThl CTYAEHTOB HAa NPAKTHUUECKUX U JIAOOPaTOPHBIX
3aHATHUSAX;

- 3aKpeIuIeHNe U yriyOlIeHne TeOpeTHUECKUX 3HaHU;

- IPUOOpETEHNE HABBIKOB PAOOTHI € JINTEPATYPHBIMH HCTOYHUKAMHU.

B Meroanmyeckux yKkazaHUSX NPEACTABICH IEpEUeHb MPAKTHUECKUX M JIa0OPaTOPHBIX
paboT ¢ ykazaHHMEM HOMepa TeMbl, 10 KOTOPOH AaHHas paboTa BBINOJIHSAETCS U KOJIMYECTBO
4acoB, OTBEJICHHBIX Ha BBIIIOJHEHUE KaX/10i paOOTHI.

Janbl pexoMeHAanuu 1o oGopMieHno padoT, yKa3aH MOPSA0K BBINOJIHEHHS U CIHCOK
JUTEpaTyphl, HEOOXOAUMOU MPHU MOATOTOBKE M BBHINOJHEHUH MPAKTHYECKOW M JTa00OpaTOpHOiM
paboThI CTyJCHTaMHU.

[IpakTryeckne u nabopaTopHbIE PAaOOTHI MPOBOASTCS B COOTBETCTBHH C KAJICHAAPHO -
TEMaTUYECKUM IUIAHUPOBAHMEM [0 JAHHOW JHUCLUUIUIMHE M BBINOJHIKOTCS BO BpeMs
IIPaKTUYECKHUX 3AHITHUM.

IIpakTryeckue u 1abopatopHble pabOTHI MPOBOAITCSA CTYIEHTAMHU B Hapax.
HeBbimonHeHHble 1O NpPUYMHE MPOIYCKOB MpAaKTUYECKWe U J1abopaTopHble pabOThI
BBITOJHAIOTCS CTYJAEHTOM CaMOCTOSITEIBHO M CHAIOTCS HA IPOBEPKY IPENOJABATENI0 B
YCTaHOBJICHHBIE CPOKHU.

Pe3ynpTaThl BBINOJIHEHUS NPAKTUYECKUX U JIAOOPATOPHBIX 3aJaHUM BBICTaBIIAIOTCA
IpernojaBaTesieM B )KypHall yYeOHbIX 3aHITHH.

B nanpneitmem, npu n3meHeHun PenepanbHbIX IOCYJapCTBEHHBIX 00Pa30BaTENbHBIX
CTaH/apTOB, B METOJUYECKHUE YKa3aHUsI MOTYT BHOCUTHCS U3MEHEHUS.

Pexomenganumn Kk 0(p)OpMIICHHIO OTYETA N0 BHINOJIHEHHIO
JIa00pATOPHBIX U MPAKTHYECKUX padoT

e OdopmiieHne OTYETOB IO BBIMOJIHEHUIO MPAKTUUYECKUX PAOOT OCYIIECTBISETCA B
TeTpaay MO0 OHOJOTHH [T MPAKTUYECKUX U JTa0OpaTOPHBIX PadoT.

e Ot npenpiaymieit paboThl OTCTYMAOT 3-4 KJIETKW U 3alUCBHIBAIOT J1aTy poBeacHus. B
[IEHTPE CIEAYIOUEH CTPOKHM 3amUCBhIBAIOT HOMEp NpakTHueckoil paboTsl. Jlanee,
Ka)XJIbIN pa3 C HOBOM CTPOKH 3aMHCHIBAIOT TEMY U 1I€Tb PaOOTHI.

e PucyHku JOKHBI HMETh pa3Mep HE MEHbIlle, 4eM 6X6cM. uU  0003HAYCHUS
COCTaBHBIX YaCTEH.

e PuCYHKH JOJKHBI pacroyiaraThbCs Ha JIEBOM CTOPOHE TETPAJHOTO JIUCTA, MOANHCH
K PUCYHKaM — TIOJT PUCYHKOM.

e TaOmuubl 3amoNHAIOTCS YETKO U akKypaTHo. Tabnuia MOobKHA 3aHUMAaTh BCHO
MIUPUHY TETPAJTHON CTPAHUIIBI.

e (CxeMbl [OIDKHBI OBITh KPYNHBIMA ¥ YETKHUMH, BBIIIOJTHEHHBIMH IMPOCTHIM
KapaHJamoM (JIOMyCKaeTcsl HWCIONb30BaHWE IIBETHBIX KapaHalieil), coaepkaTh
TOJIbKO TJIaBHBIE, HanboJee XapaKTepHble 0COOEHHOCTH, IETaIIH.

e OtTBeThl Ha BOMPOCH JIOJDKHBI OBITh AapTyMEHTHPOBAHBI U W3JIOKEHBI CBOUMH
CJIOBaMH.

e B KkoHIle Kaxa0W pabOThl 3aMMCBHIBACTCS BHIBOJ IO UTOTAM BBIMOJHEHHON PaOOTHI
(BBIBO/T (DOPMYITUPYETCSI UCXOJIS M3 LIENU PaOOTHI).
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Kpurepun onenku pador

Hanuuue onucanus mnenu, 3aa4 BeIIOIHIEMON paboThl, X012 pabOThl U 3alHCh KPaTKOM
(bopMyIMPOBKH BBIBOJIA 110 BHIMOJIHEHHON paboTe (YIOBIETBOPUTEIHHO);

Hanuuue onucanus 1enu, 3aja4 BeINOJIHSAEMONW paboThl, X0Aa paboThl U pa3BepHyTas U
JIOCTATOYHO MOJHAsE (OPMYIHPOBKA BBIBOJIA IO BBHIIOJHEHHON paboTe (XOpOIIo);
Hanuune omumcanus 1enu, 3agad BBIIOJIHAEMON paOoThl, X0aa paboThl, pa3BepHyTas H
JIOCTaTOYHO TMOJIHAasg (OPMYIHUPOBKA BBHIBOJA IO JaHHONW paboTe M BBIIOJIHEHUE
JIOTIOTHUTEIBHOTO 3a/1aHusl (OTIIMYHO).

Ilepeuennb J1adoOpaTOPHBIX padoT

Ne Kou-Bo
Tema HaunmenoBanue 1a00paTopHBIX padboT
n\in 9acoB
Habmtoienue u cpaBHEHUE CTPOCHUS KIIETOK U TKaHen
1 1 pacTeHHii U KUBOTHBIX MOJI MUKPOCKOIIOM Ha FTOTOBBIX 2
MUKpOTpernaparax, ux onucaHue
2 4 N3ydenne npucnocoOIeHHOCTH OPTaHU3MOB K cpesie 00UTaHus 2
Hroro: 4
Ilepeuyenb npakTH4YecKUX pador
Ne Kon-Bo
Tema HanmenoBanue nmpakTu4eckux padot
n\i 9acoB
BrisiBnenue u onucanue MpU3HaKOB CXOACTBA 3apOo/ibIIIei
1 2 YyeJIoBeKa U IPYTuX MO3BOHOUYHBIX KaK JI0Ka3aTeNbCTBO UX 2
ABOJIFOLIMOHHOTO POJCTBA
5 3 Pemenue renernyeckux 3anad. AHanu3 GeHOTUITHYECKON 5
WU3MEHUYUBOCTH
3 3 BrIsBIIEHME MYTareHOB B OKPY’KaOIIEH Cpeie U KOCBEHHAs 5
OLICHKAa BO3MOYKHOT'O UX BJIMSIHUSI HA OPraHU3M
4 4 AHaIM3 ¥ OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HU U 5
4eJI0BEKA.
5 5 CpaBHMTENBHOE ONMMCAaHUE OTHOM U3 €CTECTBEHHBIX MPUPOAHBIX 5
CUCTEM
Hroro: 10




Tema 1. Yuenue o KJjIerKke

JladopaTopnas padora Nel
Habaronenne u cpaBHeHUE CTPOEHUS KJIETOK M TKaHell pacTeHuil U >)KUBOTHBIX MOJ]
MHKPOCKONIOM HAa MUKPOIpeNnaparax, ux onucanme

HeJsib: U3y4nTh 0COOEHHOCTH CTPOCHHS PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.

IpubopbI 1 MaTepHAaJIbl: MYJIbTUMEIUIHBIN POSKTOP, TIpe3eHTarus Power Point,
TaOJIMLBI O CTPOCHUU PACTUTEIBHOMN, )KUBOTHOWU U TPUOHOM KJIETOK.

3aganue

1. TloBTOpUTH TEOPETUUYECKUI MaTEepHal.

2. O3HaKOMHTHCS C MOPSAIKOM BBINOJIHEHUS PAOOTHI.
3. BeImonHUTH paboTy.

4. CpenaTb BBIBOJ B COOTBETCTBHH C LIEJIbIO paOOTHI.
5. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

Teopernyeckuii MmaTepuall

IIpokapuoTnueckas KieTka.

CrpoeHue THUNMYHOM KJIETKH MIPOKApUOT: Kalcyna, KIETOYHas CTEHKa, IUla3MaleMma,
UTOIIa3Ma, pUOOCOMBI, TIa3MUAA, KTYTUK, HykIeou . [IpokapuoTs! (0T nat. Pro — mepen, A0
U Tped. KGpOVOV — Aapo, OpeX) — OpraHu3Mbl, He 00JajarolIve, B OTIUYHME OT IYKapHOT,
O(OPMIICHHBIM KJIETOYHBIM SPOM U IPYTMMH BHYTPEHHHUMH MeMOpaHHBIMU OpraHoujamu (3a
UCKIIFOYCHUEM TUIOCKHUX LUCTEPH y (POTOCHHTE3UPYIOIIUX BUIOB, HAIIPUMED, Y LIMAHOOAKTEPHii).
EnuHcTBeHHass KpynHas KojblieBas (y HEKOTOPBIX BHJIOB — JIMHEWHas) JABYXIIENOYeuHas
mouiekyna JIHK, B KoTopoil coiep>KUTCsi OCHOBHASI YaCTh TEHETUYECKOTO MaTepHalia KJIETKH (TaKk
Ha3bIBAEMBI HYKJICOUJ) HE 00pa3zyeT KOMIUIEKCa C OelKaMU-TUCTOHAMH (TaKk Ha3bIBa€MOTO
xpomaTuHa). K nmpokapruoram oTHOCATCS OaKkTepHuH, B TOM YKCIIE [IMAHOOAKTEpUH (CUHE-3€eNIEHBIE
BOJOpocaH), U apxeu. IloToMkamMu NPOKAPUOTUUYECKUX KIIETOK SIBISIOTCS OpTraHeslIbl
JYKapUOTHUYECKUX KJIETOK — MUTOXOHJIPUH U IIACTUBL.

OykapuoTudeckas KiIeTkKa.

DyKapHOThI (3BKApUOTHI) (OT IPey. £V — XOPOILIO, MTOJIHOCTBHIO U KAPVOV — AP0, OpeX) —
OpraHu3Mbl, O0JIafjatonMe, B OTIMYME OT IPOKAPUOT, O(GOPMIIEHHBIM KJIETOUHBIM SIIPOM,
OTTPAaHWYEHHBIM OT LUTOIUIA3MbI SIAEPHOU 000JI0uKoM. ['eHeTnueckuii Matepuan 3aKiIrO4YEH B
HECKOJIbKUX JIMHEWHBIX AByXuenouyHslx Moiaekynax JJHK (B 3aBucumocT oT Buaa opraHu3MoB
UX YUCIIO Ha PO MOXKET K0JIeOaThCs OT ABYX J0 HECKOJIBKUX COTEH), MPUKPEIIIIEHHBIX U3HYTPH
K MeMOpaHe KJIETOYHOro sifpa M o0Opa3ylolMX Yy MHOJABIAIOLIEr0 OOJBIIMHCTBA (KpoMe
JTUHO(IAreIUIIT) KOMIUIEKC C OeJIKaMU-THCTOHAMH, Ha3bIBaeéMblil XpoMaTMHOM. B kierkax
IYKapHOT MMEETCS CHUCTeMa BHYTPEHHHX MeMOpaH, 0Opa3yrolux, MOMHUMO sipa, pal IpYyrux
opraHouioB (dHAOIIIa3MaTuyueckas ceTb, ammapat [ompmku u ap.). Kpome Toro, vy
MOJIABJISIOMIET0  OOJIBIIMHCTBA MMEIOTCS  MOCTOSIHHBIE  BHYTPUKJIIETOYHBIE CHMOHMOHTHI-
MPOKAPUOTHl — MHUTOXOHJAPHUH, a Y BOJOPOCIIEN U pacTeHUI — TaKKe U TIACTUIBI.

IHopsiiok BhINOIHEHHS PA0OTHI
1. PaccmoTpuTe pa3indHble BUIbI DYKapUOTHUECKUX KIeTOK. CpaBHUTE UX C pUCYHKOM 1.
3apucyiite pa3nuuHblie 0 (opMe SyKapUOTUIECKHE KIIETKH.
3. Paccmorpure OCOOEHHOCTH CTPOEHHUSI PACTUTENBbHOM KIETKH. 3apUCyHTe pPacTHUTEIbHYIO

N

KJICTKY, NOAIMUIINUTC OpraHONIbI.


http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D0%B0_%28%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B5%D0%BD%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%96%D0%B3%D1%83%D1%82%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%B0%D0%BD%D0%BE%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%B0%D0%BD%D0%BE%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B5%D0%B8
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D0%BB%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D1%85%D0%BE%D0%BD%D0%B4%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%BE%D1%84%D0%BB%D0%B0%D0%B3%D0%B5%D0%BB%D0%BB%D1%8F%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82_%D0%93%D0%BE%D0%BB%D1%8C%D0%B4%D0%B6%D0%B8
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D0%B1%D0%B8%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D1%85%D0%BE%D0%BD%D0%B4%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B4%D0%B0

4. W3yuute 0COOEHHOCTH CTPOCHHUS >KUBOTHOM
KIETKUA. 3apucyilTe KIETKY JKUBOTHOTO
MMPOUCXOKACHU A, MTOAIUIINUTEC OPraHOU/IbI.

Puc. 5.5. Cxema cmpoeHus 3YyKapuomuyeckoll Kiemxu:
A — mueomnas, B — pacmumeavnas, 1 — 30po ¢ AOpLLULKOM,

2 — yumonaazmamunecKas MemOpana, 3 — KAemouHas CmeHKa,
5. 3aH0HHHTe Ta6HI/Iuy XapaKTepHCTHK 4 — nanasmodecma, 5, 6 andonnazmamuuecKas cemo,
7 — nunoyumosnaa eéaxyoas, 8 — annapam I'onvdxcu,
y[—] % KJI 9 — ausocoma, 10 — XHcupoevie Kkaiovenus, 11 — yenmpuoiu,
OpraHOHHOB 1 (1) KHHI/I eTOK 12 — mumoxondpuu, 13 — noaupubocorbvt, 14 — saryoav,
15 — xaoponanacm
Pucynoxk 1

Tabnuia xapakTepUCTUK OPTraHOUIOB U (DYHKIIUH KIETOK

PaccmaTpuBaemblii 00bEKT OpraHou byHKIIIN

OYKApUOTUYICCKAA

pacTuTenbHas

JKHUBOTHAasA

6. HpO&H&J’IHSHpOB&Tb MOJIYYCHHBIC PE3YJIbTATHI, Cq)OpMy.]'II/IpOBaTB BbIBOJ B COOTBCTCTBHH C
IMOCTaBJICHHOU OCJIBIO.

OTBeThTE HA BONPOCHI
1. O yem cBUIETENBCTBYET CXOJCTBO KJIETOK PacTeHUi, TpuOOB U kUBOTHBIX? IIpuBenuTe
HPUMEPHL.
2. O uem CBUACTCIIBCTBYIOT pa3jndusad MCEKAY KICTKaMU HpeI[CTaBHTeJIeﬁ Pa3IINIHBIX
napctTB npupoasl? IlpuBenure npumepsl.
3. Brmucars OCHOBHBIE IIOJIOKEHHUSA KJIETOYHOM TCOPHHU. OTMCTI)TG, KaKkoe M3 IMOJI0KEHUH
MOKHO 00OCHOBATh POBEIEHHON pabOTOM.

Jlutepartypa: 0-1.c.4-5

Tema 2. Opra}m3M. Pa3zmHoxeHHne U HHAUBUAYAJIBbHOC PA3BUTHEC OPraHu3mMa

IIpakTyeckas padora Nel
BoisiBiIeHHe 1 onMHCaHMe IPU3HAKOB CXOCTBA 3apOJbILICH YeJ0BeKa U APYrUX
NMO3BOHOYHBIX KAK 10KA3aTeJIbCTBO X IBOJIIOLIMOHHOI0 PO/ICTBA

HCJII): BBIIBUTH HpI/ISHaKI/I cxXoacrTsa Sapo,I[I)IHIeI\/’I YCJIOBCKA U }IpyrI/IX IIO3BOHOYHBIX.
3ananue

1. TloBTOpUTH TEOPETHUYECKHI MaTepHall.
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O3HAKOMHTHCS C TIOPSIKOM BBIIOTHEHHS PAOOTHI.
Brimonauts padory.

Mo

CraenaTh BBIBOJI B COOTBETCTBHH C IIETBIO PAOOTHI.
5. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

Teopernueckuii MaTepua

VY Bcex NO3BOHOYHBIX KMBOTHBIX HAOJIHOAAETCsl 3HAYMTEIBHOE CXOACTBO 3apObllIel Ha
pPaHHUX CTaJUAX pa3BUTH: GopMa Tela, 3a4aTKH >kadp, XBOCT, OJUH KPYr KpOBOOOpAIIEHUS U T.
1. (3akoH 3apogsimieBoro cxozacrsa K. bapa). OgHako mo mepe pa3sBUTHSL CXOACTBO MEXIY
3apOJBIIIAMU  PA3JIMYHBIX CHCTEMAaTUYECKHX TPYII IIOCTENEHHO CTUPAETCS M HAYMHAIOT
npeo0iagaTh 4YepThl, CBOWCTBEHHbIE TAaKCOHaM Ooyieeé HU3KOrO IMOpsAKa K KOTOPHIM OHHU
npuHaanexar. Takum 06pa3oM, BCe XOPA0BbIC )KUBOTHBIE MPOU3OILIH OT €AMHBIX MPEIKOB.

Jpyroii npumep 3MOPHOIIOTHYECKUX JI0KA3aTEIbCTB MAKPOIBOJIIOIUH - TMPOUCXOXKICHUE
M3 OJHUX M TE€X € CTPYKTYp 3apOAblllla KBAJAPATHOM M CYCTAaBHOM KOCTEW B YENIOCTIAX Y
penTWIMH M  MOJOTOYKA M  HAaKOBAIBHU B CPEJHEM YX€ Yy  MICKOINHTAIOLIUX.
[TaneonTonornyeckue JaHHbBIE TAKXKE IOATBEPKIAIOT IMPOMCXOXKIEHUE 4YacTed yxa
MJIEKONIUTAIOIIUX U3 KOCTEN YETHOCTH PENTHINM.

3apoJbIlIl  HE TOJBKO 3E€MHOBOJHBIX, HO M BCeX 0€3 HCKIIOYEHHMsS MO03BOHOYHBIX
KMBOTHBIX TaK)K€ MMEIOT Ha PAHHUX CTAJAUAX PAa3BUTHS jKaOEpHBIE IIENH, IBYXKaAMEPHOE CepLe
U JIpyrue MpHU3HAKH, XapakTepHble aius pbi0. Hampumep, ntuumii 3apofplll B TEpBBIE THU
HACIDKUBAHMS TAK)KE IMPEJCTABISET cOO00i XBocTaroe pbl000Opa3HOE CYIIECTBO C jKaOEpHBIMHU
mensMu. Ha 3toil craguu Oyaymumii nreHer; oOHapy>KMBa€eT CXOJICTBO U C HU3IIMMU PbIOAMHU, U C
JUYUHKaAMH aMQuOuil, 1 ¢ paHHUMH CTaJUSAMH Pa3BUTUS IPYTUX MO3BOHOYHBIX >KMBOTHBIX (B
T.4. U 4esoBeka). Ha mocnenyromux craausx pa3BUTHS 3apOABIII MTUIBI CTAHOBUTCS MOX0XKHUM
Ha MPECMBIKAOIINXCS.

Marepuanbl: Tabnuua «3aKOH 3apO/IbIILIEBOIO CXOACTBAY.
ITopsinok BbINOJIHEHHUS PadOTHI
1. Paccmotpute puc.2. 3apucyiTe 3apOfbIII 4YelOBeKa M pPbIOBI Ha TEPBOM M MOCIETHEH
CTaUAX Pa3BUTHSL.

2. 3amoiHuTe Ta6n1/1uy CXO0ACTBA U pa3jiniuAa B CTPOCHUHN 3apom>1mel71 ITO3BOHOYHBIX

Ta6n1z1ua CXOACTBA U pa3jiniusl B CTPOCHHUU SapOI[LIIJ_Ieﬁ IMO3BOHOYHBIX

CxopncTBa B CTPOSHUH 3apO/IbIIIel [Ipu3Haku 3apoasliia, XapaKTepHbIE TOIBKO
ITO3BOHOYHBIX U YEJIOBEKA JUISL 4eJIOBEKa



http://ru.wikipedia.org/w/index.php?title=%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%B7%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88%D0%B5%D0%B2%D0%BE%D0%B3%D0%BE_%D1%81%D1%85%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%91%D1%8D%D1%80,_%D0%9A%D0%B0%D1%80%D0%BB_%D0%AD%D1%80%D0%BD%D1%81%D1%82_%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D1%80%D0%B4%D0%BE%D0%B2%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D1%87%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0%D0%BB%D1%8C%D0%BD%D1%8F_%28%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D0%B5

| ctagus

Poiba Canamangpa Yepenaxa Kpbica HYenosek

Pucynox 2. 3apopIiieBoe CXOACTBO Y TO3BOHOYHBIX

OTBeThTE HA BONPOCHI
1. TlpuBeaute GopMymupoBKY OMOTreHETHUYECKOro 3akoHa. KTo sBisieTcss aBTOPOM 3TOrO

3aKoHa?
2. Yro Takoe sMOpHOHaJIbHAS TUBEPTeHLIUSA ?
3. Uro Takoe KOMIUIEKC OCEeBBIX OpraHoB? Kakoe 3HaueHHe OH WMEET ISl Pa3BUTHA

3apobima’?

I[To oxonyanum pabOTBl CHOPMYIHUPYHTE BBIBOJ, OCHOBBIBAsSCH Ha pe3yjbTaTax

npojenaHHoi pabotel. OdopmuTe OTHET.

JIuteparypa: O-3 ¢ 23-40

Tema 3. OCHOBBI T€HETHKH U CeJICKIINHU

IIpakTyeckas padora Ne 2
Pemienue reHeTn4ecKux 3aga4. AHAJN3 (PEHOTUNIHYECKOM H3MEHYMBOCTH

HCJII): HAay4YUTCAd NPUMCHATH OCHOBHBIC I'CHECTHYCCKHUEC 3aKOHOMCPHOCTU IIPU PCIICHHUUN

3a1a4.



3aganue
1. OsHakomHTBCS ¢ IpUMEpPAaMU PELICHMs 3a/1a4.
2. Pemmth reneTHuecKue 3a/1a4M 1O MPEIOKEHHOMY 00pasIry.
3. Pemmth 3a1aun caMOCTOSITENBHO.

IIpumepsl pemieHus 3aaa4
3a/1au Ha MOHOTHOPUIHOE CKPEIMBAHUE

Y kpynnoco pocamozo cxoma e, obycrosrugarowull 4epHyr0 OKpPACKy uwepcmu,
OOMUHUpYEem HAO 2eHOM, ONpedeNsIoWUM KpacHylo okpacky. Kakoe nomomcmeo modicHO
02HCUOAMb OM CKPEUWSUBAHUS 20MO3USOMHO20 YEPHO20 DbIKA U KPACHOU KOPOGbL?

Hano:
A- yepHas — JIOMUHAHTHAS,
a — KpacHas — pelneccuBHasi.
CrieoBaTeIbHO, TEHOTHIT YEPHOTO 20MO3U20MHO20 ObIKA IOMUHAHTHBIN - AA
KopoBa — kpacHasi COOTBETCTBEHHO, €CJIM Y HE€ MPOSBUIIACH 3Ta aJlJIeNIb — pelecCuBHAas,
20MO3U20MHAs, 3HAUUT, OTCYTCTBYET TOMUHAHTHAS, TCHOTHII - aa
Tenepb, Korja reHOTHUIIBI POJUTEIHCKUX OCOOEW ompeeseHbl, He0OOXOAUMO COCTaBUTH
CXEMY TEOPETHYECKOTO CKPEIIMBAHUS.

JlaHo: Pemienue:

A- yepHas — JIOMUHaHTHAs, P: @ aa X JAA
a — KpacHasi — pelecCHBHasl.

F-?

UepHblil ObIK 00pa3yeT OJUH TUII TAMET IO UCCIETYEMOMY I'€Hy — BCE IOJIOBBIE KIIETKU
OynyT comepkarb TOJabKO TreH A. [y ynoOcTBa mojcyera BBIITUCHIBAEM TOJBKO THIIBI TAMET, a
HE BCE IOJIOBBIE KJIETKH JAHHOTO KUBOTHOIO. Y TOMO3UTOTHON KOPOBBI TAK)K€ OJIMH THUI raMeT
—a.

P: Qaa X JAA
G a A

[Ipu causHUM TakuxX rameTr Mexay co0oil oOpa3yercss OJMH, €IMHCTBEHHO BO3MO>KHBIN
reHOTHI — Aa, T.e. BC€ MOTOMCTBO OyAET €IuHOOOpa3HO M OyJIeT HECTH MPU3HAK POIUTEIS,
HMMEIOIIIETO JIOMUHAHTHBIN (DEHOTUIT — YEPHOTO OBIKA.

P: Qaa X JAA
G a A
F: Aa

Takum O6p8.30M, MOXXHO 3aIiucaTb CJ'IC,Z[YIOH_[I/Iﬁ OTBCT: IPpHU CKPCIIHUBAHUN IT'OMO3HUT'OTHOI'O
YCPHOI'0 Oblka U KpaCHOﬁ KOpPOBBI B IIOTOMCTBE CJICAYECT OXHUAATHL TOJBKO YCPHBIX
TCTCPO3UTOTHBIX TCIIAT.

33}13‘11/1 Ha JU- " HOJ'II/IFI/I6[)I/IJIHO€ CKpCIIMBAHUC

Buinuwume eamemvr opeanuzmos co ciredyrowumu cenomunamu: AABB; aabb; AABD;
aaBB; AaBB; Aabb; AaBb; AABBCC; AABHCC; AaBhCC; AaBhbCc.
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[Ipu pemeHun MOMOOHBIX 3aJa4 HEOOXOAWMO PYKOBOJCTBOBATHCS 3aKOHOM YHUCTOTHI
ramer: ramera I€HETHMYECKHM 4YMCTa, TaK KaK B HEE IMOMNaJaeT TOJbKO OJUH TE€H U3 KaXA0u
ajienbHOM napel. Bo3bmeM, k mpumepy, ocods ¢ reHotuniom AaBbCe:

- W3 nepBoii mapbl T€HOB — Iapbl Aa — B KaXKAYI0 IOJOBYI KIETKY IONAJacT B
npoiecce Meiio3a 1bo reH A, nubo reH a. B Ty xxe ramery u3 napsl reHoB Bb, pacrnonosxeHHbIX
B JIPyroil XxpoMocome, moctynaet red B wim b. TpeTbs mapa Taxke B KOXKIYIO MOJIOBYIO KJIETKY
MOCTaBIsIeT NTOMUHAHTHBIN reH C WK ero peleccuBHbIN amiens — ¢. Takum oOpa3om, ramera
MOXET COJIep)KaTh WM BCe NOMUHaHTHbIC reHbl — ABC, nin ke perieccuBubie — abc, a Takke
nx coueranusi: ABc, AbC, Abe, aBC, aBe, a bC.

UtoObl HE OIMMOUTHCS B KOJIMYECTBE COPTOB TraMeT, o0pa3yeMbIX OpraHU3MOM C
UCCIIETyeMbIM T€HOTUIIOM, MOKHO BOCIIONIb30BaThes opmynoit N = 2n, rae N — 4ducino TUNoB
raMmeT, a N — KOJMYECTBO T'€TEPO3UTOTHHIX Nap TeHOB. B mpaBmiibHOCTH 3TOH (HOPMYJIBI JIETKO
yOenuThCs Ha MIpUMEpax: FeTepo3uroTa Aa UMEET OJJHy I'eTEPO3UTOTHYIO 11apy; CIEI0BATEIbHO,
N = 2:1 = 2. Ona o0pa3yer nBa coprta ramer: A u a. Jlurereposurora AaBb comepxut nse
rerepo3urotHeie mappl: N = 2:2 = 4, dhopmupyrotcs yerbipe Tumna ramer: AB, Ab, aB, ab.
Tpuretrepo3urora AaBbCc B COOTBETCTBUU C 3TUM JOJKHA 0Opa30BHIBATH 8 COPTOB MOJOBBIX
kJ1eToKk N = 23 = 8, OHUM ye BbIIIUCAHBbI BBILLIE.

33[{3‘11/1 AJIA CAMOCTOATEC/ILHOI'O PCIICHUS HA MOHOFHﬁpI/I)IHOC CKpeuBaHUuE

3agaya Ne 1. Kakoe MOTOMCTBO MOXXHO OXHIATh OT CKPEIIMBAaHHUS KOPOBBI M OBIKa,
reTepO3UrOTHBIX M0 OKpACKe IIepcTu?

3agauya Ne 2. V MOPCKHMX CBMHOK BHXPACTasl IIEPCTh ONPEEeNIeTCs] JOMUHAHTHBIM T€HOM,
a I1ajKas — perecCUBHBIM.

A). CkpeuBanue JByX BUXPacThIX CBUHOK MeX1y co0oil nano 39 ocoleit ¢ Buxpacrtoii
mepcTbio U 11 riaaakomepeTHIX KUBOTHBIX. CKOJIBKO Cpeid 0CO0el, UMEIOINX JOMUHAHTHBIN
(beHoTHII, TOIKHO 0Ka3aThCsl TOMO3UIOTHBIX 10 3TOMY IPU3HAKY?

b). Mopckasi cBUHKa C BUXPAcTOM IIEPCThIO MPU CKPELIMBAaHUKM C 0COObIO, O0sagaromiei
[JIaJKOM IIEepPCThIO, Jaja B MOTOMCTBE 28 BHUXpPACThIX M 26 TJIAJAKOLIEPCTHBIX MOTOMKOB.
Omnpenenute reHOTUIIBI POJUTENIEH U ITOTOMKOB.

3agaua Ne 3. Ha 3Bepodepme momyden npumion B 225 Hopok. M3 Hux 167 KMBOTHBIX
UMEIOT KOPUYHEBBIH MeX M 58 HOpOK roiyboBaTo-cepoil okpacku. OmpenaenuTe TeHOTHUIIbI
UCXOJHBIX (OpM, €CIM HU3BECTHO, YTO T'€H KOPUYHEBOM OKpAacCKW JOMUHHUPYET HaJ TEHOM,
OTIpeIeNIAIOIIUM roJy00BaTO-CEPhIi I[BET IIEPCTH.

33}13‘11/1 AJIA CAMOCTOATECIBHOI'O PCIICHUS HA TU- U HOJIP[FI/IﬁpI/I)IHOC CKpeIuBaHue

3agaua Ne 1. V xpymHOro poratoro CKOTa reH KOMOJOCTH JIOMHHHUPYET HaJl T€HOM
pOraTtocTd, a TeH YEpHOro IBeTa LIEpCTH — HaJl TeHOM KpacHOil okpacku. O0Oe mapbl reHOB
HAXOJISTCS B Pa3HBIX Mapax XpPOMOCOM.

1. Kakumu oOkaxyTcsi TensiTa, €CIM CKPECTHTh TeTEPO3UTOTHBIX IO 00eUM mapam
MPU3HAKOB ObIKA U KOPOBY?

2. Kakoe MOTOMCTBO CleIyeT OXHAAaTh OT CKPEIIMBAaHUS YEPHOTO KOMOJIOTO OBIKa,
TE€TEPO3UTOTHOTO IO 00EUM TTapam MPU3HAKOB, C KPACHON pOraToil KOpOBOii?

3agauya Ne 2. V coOak 4epHBIN I[BET LIEPCTU JOMUHHUPYET HaJ KO(EeHWHBIM, a KOPOTKas
IepcTb — HaJ IHHHOW. O0e maphl TEHOB HAXOJATCS B Pa3HBIX XPOMOCOMaX.
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1. Kako# mpOLEeHT YepHBIX KOPOTKOIIEPCTHBIX MICHKOB MOKHO 0XKMJIaTh OT CKPEILUBAHUS
JBYX 0CO0€H, TeTepO3UTrOTHBIX 10 000UM IpU3HAKaM?

2. OXOTHHUK KyNuJI YepHYIO CO0aKy ¢ KOPOTKOM IIEPCThIO M XOYeT OBITh yBEpEH, YTO OHA
HE HECeT TI'eHOB JIMHHON mepcTu kodeiHoro mpera. Kakoro maprtHepa mo ¢eHoTHIy U
TeHOTHITY HaJ0 TIO00paTh JUIsl CKPEIIMBAaHU, YTOOBI IPOBEPUTH TE€HOTHUIT KYTUIEHHOM cO0aKu?

3amaya Ne 3. V yenoBeka I'eH Kapux IJ1a3 JIOMUHUPYET HaJ T€HOM, OINpPEACSIONUM
pasBUTHE TrolyOOi OKpacku Ija3, a T'eH, 0OyCIOBIMBAIOIIMKA yMEHHE JIydlle BiaJeTh MpaBou
pyKoil, npeoOnagaeT HaJ FeHOM, ONPEAEISAIOIIMM pa3BUTHE JeBopykocTH. O6Ge mapbl I'eHOB
pacroyio’)keHsl B pa3HbIX XpomMocomax. Kakumu Moryr ObITh JAETH, €CIM POJUTENH HX
reTepO3UTOTHBI?

I[OHOJIHHTGJILHLIC 3alavum 1Jisl CAMOCTOSITCJIBHOI'O PELICHUA

3agauya 1. V denoBeka peLIECCUBHBIN IeH a JETEPMUHUPYET BPOKAEHHYIO TIIYXOHEMOTY.
HacnenctBeHHO TTyXOHEMON MYKUMHA KEHWJICS Ha JKCHIIUMHE, UMEIOIIe HOPMAJbHBIN CIyX.
Mo>kHO 11 OTIpeIeTUTh TeHOTUIl MaTepu pedEnka?

3agaua 2. V3 xxenToro ceMeHu ropoxa mojiydeHo pacTeHue, Kotopoe aano 215 cemsiH, u3
Hux 165 xenthix u 50 3enéupix. KakoBel reHOTHIIBI BCceX Gopm?

3agaua 3. OTen 1 MaTh OIIYIIAIOT TOPHKUI BKYC (DEHMITHOMOYEBUHEIL. J[BOE M3 YeTBEPHIX
JieTell He YyBCTBYIOT BKyca 3TOTO npemnapara. [[ppuHumasi, 4To pa3audus 10 YyBCTBHTEIBHOCTH K
(beHUNTHOMOYECBHHE MOHOTEHHBI, OTIpeIeNIuTe JOMHUHAHTA WIH perieccuBHa
HEYYBCTBUTEIBHOCTh K (DEHIITHOMOYEBUHE.

JInteparypa: 0-3 ¢.74-81

IIpakTuyeckast pabora Ne3
BoisiB1eHHe MyTareHOB B OKPY Kalollleil cpe/ie 1 KOCBEHHAsI OIleHKA BO3MOKHOI0 MX
BJIMSIHUSI HA OPraHU3M

Ieab: MO3HAKOMUTBHCS ¢ BO3MOXKHBIMU HCTOYHHMKAMU MYTareéHOB B OKpY’Karouleil cpee,
OLICHUTh MX BJIMSHUE HAa OPraHU3M M COCTaBUThH MPUMEPHBIE PEKOMEHJAIMHU MO0 YMEHBIIECHUIO
BIIMSIHUSL MYTareHOB Ha OPTaHM3M YEJIOBEKa.

3amanue

1. TloBTOpPUTH TEOPETHUECKHUI MaTepuall.
2. O3HaKOMHTbCS C MOPSIKOM BBIMOJIHEHUS paOOTHI.
3. BrmonHHTE padoTy.
4. Cnenatb BBIBOJ B COOTBETCTBHUHU C IIEJIbIO PAOOTHI.
5. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
Marepuanbl: npezeHrtaips Power Point, ymakoBKH OT MHIIEBBIX MPOIYKTOB.

Teopernuyeckuilt MmaTepuall

OKCHEpUMEHTAJIBHBIE MCCIEAOBAHUSA, IPOBEIECHHbIE B TEYEHHUE IIOCIETHUX TpeX
JeCATUIETUH, TIOKa3aIl, YTO HEMAJIOe YUCIO0 XUMHUYECKUX COEIMHEHHMH 00anaeT MyTareHHON
AKTUBHOCTBIO. MYTaFeHBI 06H3py>l(eHI)I cpe€aun JICKApCTB, KOCMETUUYCCKUX CPEACTB, XUMHUUYCCKUX
BCIIECTB, NPUMECHACMBIX B CCIIBCKOM XOSHﬁCTBe, MPOMBINIJICHHOCTH, TIEPECUCHb HX BCC BPEMA
IIOITOJIHACTCSI. I/ISJIaIOTCH CITPAaBOYHHKHU U KAaTAJIOTH MYTAarc¢HOB.
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1. MyTareHsl OpOU3BOACTBEHHON CPEDL.

XUMHUECKUE BEIeCTBa Ha IPOU3BOJACTBE COCTABISAIOT Hanbosee OOMIMPHYIO TPYIILY
AHTPOTIOTEHHBIX (DAKTOPOB BHEIIHEH CpPEIbI.

Hauboubiee uncio uccneoBaHuii MyTareHHOW aKTUBHOCTH BEIIIECTB B KIIETKaX 4eJIOBEKa
IPOBENCHO JUI CHHTETUYECKHX MATE€pPHaJOB U COJEH TSKENIbIX METauIOB (CBHMHLA, ITMHKA,
KaJIMusi, pTyTH, XpOMa, HUKEJIS, MbIIIbsIKA, MEJIN).

MyTtarensl TpPOU3BOJCTBEHHOI'O OKPYKEHHMsI MOTYT TMOMaaaTh B OPraHU3M pPa3HBIMHU
NyTAMU: 4Yepe3 JIerKue, KOXKy, MUIIeBapuTeNbHbIN TpakT. CienoBaTeNbHO, /1032 MOTYy4aeMOro
BEIIECTBA 3aBUCUT HE TOJbKO OT KOHIIEHTPAIIMU €r0 B BO3JyXE MM Ha paboyeM MecTe, HO U OT
COOITIO/ICHHSI TIPABHJI JINYHOW TUTHUCHBI.

Haubosnpiee BHUMaHuE MPUBICKIN CHHTETHYECKHE COSAMHEHUS, ISl KOTOPBIX BBISBIICHA
CHOCOOHOCTh HMHAYLIHMPOBATH XPOMOCOMHBIE abeppanuu (MEepecTpOiiKM) H  CECTPUHCKUE
XpoMaTuaHble OOMEHBl HE TOJIBKO B OpraHu3Me 4YelloBeKa. Takue COeINMHEHHs, Kak
BUHUJIXJIOPU, XJIOPOINPEH, AMHUXJIOPTUIPHUH, SIOKCUIHBIE CMOJIBI U CTHUPOJ, HECOMHEHHO,
OKa3bIBAIOT MyTareHHOE JIWCTBUE HA COMAaTHYECKHE KIIETKHU.

Opranuyeckue pactBoputenu (O€H30JI, KCUIIOJ, TOIYOIl), COCAUHEHHs, MPUMEHSEMbIEC B
MIPOU3BOJICTBE PE3MHOBBIX H3JEIUNA UHAYIUPYIOT IUTOTCHETUYECKHUE M3MEHEHUS, 0COOEHHO Y
KYpALIMX JIIOJCH. Y KEeHIIHH, padOTaIOMKX B IIMHHOM U PE3WHOTEXHUYECKOM MPOU3BO/ICTBAX,
MOBBIIIICHA YAaCTOTa XPOMOCOMHBIX abeppanuii B muMponurax nepudepudeckoid kposu. To xe
OTHOCHUTCS W K IwogaM 8-, 12-HemenmpHOro cpoka OEpEeMEHHOCTH, MOJYYCHHBIM IIpU
MEIUIIUHCKUX abopTax y TaKuX paOOTHHII.

2. XIMUYECKHUE BEIIeCTBA, MPUMEHSIEMBIE B CEIbCKOM XO03HCTBE.

BONbIIMHCTBO MECTULUAOB SIBISIOTCS CHUHTETUYECKUMH OPraHUYECKUMHU BEIIECTBAMH.
[TpakTuecku wucnonb3yercss okoigo 600 mnectunuaoB. OHU HHUPKYIHPYIOT B Ouocdepe,
MUTPUPYIOT B €CTECTBEHHBIX TPOPUUECKHUX LIETSAX, HAKAIUIMBASICh B HEKOTOPHIX OHMOIIEHO3aX U
CEJIbCKOXO03SUCTBEHHBIX MPOIYKTaX.

OdeHb BaXXHbl NPOTHOZMPOBAHHE U MPEAYNPEKICHUE MYTareHHOW OMACHOCTH
XUMHYECKUX CPEJICTB 3allMThl pacTeHuil. [Ipuyem pedyb uaeT O MOBBIIEHWH MYTAIMOHHOIO
Ipolecca HE TOJIBKO y YEJIOBEKa, HO M B PACTUTEIBHOM M >KMBOTHOM Mupe. Yenosek
KOHTaKTUPYET C XMMUYECKUMHU BEIIECTBAMU IPU UX MPOU3BOJCTBE, IPU UX NPUMEHEHUHU Ha
CENIbCKOXO3SMCTBEHHBIX paboTax, TMoJydyaeT HeOONbIINEe HX KOJMYECTBa C IHIIEBBIMU
IIPOJYKTaMH, BOJOU U3 OKPYXKAIOLIEH CPEIBI.

3. JIekapcTBEHHBIE TPENAPATHL.

HauOonee BbIpa)k€HHBIM MYTareHHbIM JIeHCTBMEM  00JalalOT LUTOCTATUKU U

AQHTUMETA0OJIUThI, HCMONb3yEMbIE JUISl JIEUEHUS OHKOJOIMYECKMX 3a0oJieBaHMM M Kak
MMMYHO/JETIPECCAHTBHI.

MyTtareHHOW aKTUBHOCTBIO o00JajaeT W psAJ NPOTUBOOIYXOJIEBBIX aHTHOMOTHKOB
(axTuHOMUIIMH [, anpuaMuiiuH, 6JeoMuliuH U Apyrue). Ilockonabky OONBIIMHCTBO MAllMEHTOB,
NPUMEHSIOIIMX JTH [penaparbl, HE HMEIT IIOTOMCTBA, KaK IIOKa3blBalOT PpacyeTshl,
TeHETUYECKUH PUCK OT 3TUX MPENapaToB I OYAYIIUX MOKOJICHUH HEOOBIIION.

Hekoropele nekapcTBEHHBIE BELIECTBA BBI3BIBAIOT B KYJIbTYpe KIETOK YEJIOBEKa
XPOMOCOMHBIE a0eppaluu B J103aX, COOTBETCTBYIOIIUX pPEAbHBIM, C KOTOPHIMH KOHTAaKTHUPYET
yeloBeK. B 3Ty rpynmy MOXHO OTHECTH MHpPOTHBOCYAOPOXHBIE Ipemnapartsl (0apOuTypaThl),
MCUXOTPONHBIE  (KJIO3EMHMH), TOPMOHAJIBbHBIE  (ICTPOAMON,  MPOTECTEPOH,  OpaIbHBIC
KOHTpPALIETITUBBI), CMECH JJI1 Hapko3a (XJOpUAMH, XJOpHpomaHamua). OTH Mpenaparsl

13



WHIYyIHUPYIOT (B 2-3 pasa BBIIIE CIIOHTAaHHOTO YPOBHS) XPOMOCOMHBIE a0eppaiuu y JIOJeH,
PEryISpHO MPUHUMAIOIINX WJIM KOHTAKTUPYIOMINX C HUMH.

B omimume OT UMUTOCTAaTUKOB, HET YBEPEHHOCTH, YTO IMpemapaThl YKA3aHHBIX TPYIII
JEHCTBYIOT Ha 3apOJIbIIIEBhIC KJIETKH. HekoTophie mpemapaTsl, HapuMep, aleTUICATUIIIOBAS
KHCIIOTa W aMHJIONMPUH TOBBIMIAIOT YaCTOTY XPOMOCOMHBIX a0eppamuii, HO TOJILKO IIPH
0OJBIINX 033X, IPUMEHICMBIX TIPU JICYCHUU PEBMATHYECKIX OOJIC3HEH.

CymecTByeT Tpymma MpernaparoB, oOO0JNagalommx cilabbiM MyTareHHbIM 3(hdeKkToMm.
MexaHu3Mbl WX JICHCTBHS Ha XPOMOCOMBI HesiCHBI. K Takum ciaObIM MyTareHam OTHOCST
METUJIKCAaHTHHBI (KoerH, TeoOpOMUH, TeOoDUIUIHH, Mapak3aHTUH, 1-, 3- U 7-METHUJIKCAaHTHHBI),
MICUXOTPOMHBIE cpencTBa (TpudroprnpoMaswH, Ma)xeNTH], TaJONepPUA0N), XJIOpaITHapar,
AHTHUIIACTOCOMANIbHBIC Tpenaparbl (THKaHTOH ¢uroopat, Mupamui O), OakTepULIUTHBIE U
nesuHdunupyronme cpeiacrsa  (TpumnodiaBUH, TEKCAMETUIICH-TETPaAMHH, OSTHUICHOKCHUI,
JIeBaMHU30J1, pe30punHoi, pypocemun). Hecmorpst Ha ux ciaboe MyTareHHOE JIeHCTBHE, H3-3a UX
HIMPOKOTO TPUMEHEHHsT HEOOXOJMMO BECTH TINATENbHbIC HAOIOACHUS 33 T'CHETUYCCKUMHU
sddexTamu 3TUX coenuHEHHH. DTO KacaeTcs HE TOJIbKO OOJBHBIX, HO M MEAULUHCKOTO
NepCOHAa, UCIIOJIb3YIOIIETO MpenapaThl sl Ie3UH(EKIINY, CTepUIIH3aIiY, HAPKOo3a.

B cBsi3u ¢ 3TUM, HENb3s MPUHUMATH 0€3 COBETa C BpauoOM HE3HAKOMBIC JICKAPCTBEHHBIC
mpermapaTrsl, OCOOCHHO AaHTHOWMOTHUKH, HENb3sS OTKJIAJbIBATh  JICYCHHUE XPOHHYCCKUX
BOCTIAJIMTENIBHBIX 3a00JICBaHMM, 3TO OCIA0JsIeT Balll WMMYHHTET W OTKPBIBACT JIOPOTY
MyTareHam.

4. KOMIIOHEHTHI OHUIIIH.

MyTtareHHass akTMBHOCTb NHIIH, NPHUTOTOBICHHOW pa3sHBIMU CIOCOOAMH, Pa3IHMYHBIX
NUIIEBBIX MPOAYKTOB H3ydyajach B OINBITaX HAa MUKPOOPraHM3Max M B JKCIIEPUMEHTaX Ha
KyJIbType JuM@ouuToB nepugepuyeckoir KpoBu. CraObIMM MyTareHHbBIMH CBOMCTBaMuU
00JIaal0T TaKWe NHIIEeBbIE [00aBKH, KaK CaxapWH, NPOU3BOAHOE HHUTpodpypaHa AP-2
(KOHCEpBaHT), KpacuTelb (DIIOKCUH U .

K BemectBam mwmy, o00JafaloONMX MYTareHHOW aKTUBHOCTBIO, MOXXHO OTHECTH
HUTPO3aMHUHBI, TSHKEJBIE METAJIIbl, MUKOTOKCHHBI, aJIKaJIONIbl, HEKOTOPBIE THIIEBBIE T00aBKH, a
TaKXKe TETePOLMKINYECKHE aMHUHBI M aMHUHOWMHIa30a3apeHbl, 00pa3yIolIfecs B IpoIecce
KyJUHapHOW OOpabOTKM MSICHBIX TPOIYKTOB. B TOCIEAHIOI TPYITy BEIIECTB BXOIAT Tak
Ha3blBa€Mble NMUPOJIM3aTHbIE MYyTareHbl, BbIJICJIEHHBIE MEPBOHAYATIBHO W3 JKAPEHBIX, OOraThIx
OeKamMu, IPOAYKTOB.

CopneprxkaHne HUTPO30COETMHEHUH B MPOAYKTAaX MUTAHUS JIOBOJIBHO CUIBHO BapbUpYET U
00yCJIOBJI€HO, TO-BUAMMOMY, TPUMEHEHHEM a30TCOJAEpKalluX yJIoOpeHuil, a Takxke
0COOEHHOCTSIMH TEXHOJIOTHH TPUTOTOBIICHHUS THIIU W HCIIOJF30BAaHHEM HHUTPHTOB B KAa4eCTBE
KOHCEPBAHTOB.

Hanuuue B nuiie HUTPO3UPYEMBIX COEAMHEHUN BIiepBbie OblI0 0OHapykeHo B 1983 r. mpu
M3YYEHUH MYTareHHOW aKTMBHOCTH COEBOIO coyca M MacThl U3 coeBbIX 0000B. Ilo3:xe ObLIO
MOKa3aHO HAJIWYMe HUTPO3UPYEMBIX MPENIIECTBEHHUKOB B DsJIE CBEKHUX M MapHHOBAHHBIX
OBOIIEM.

Jns oOpa3oBaHMsS MyTareHHBIX COEAMHEHUH B JKENyJIKe M3 IOCTYMAIOIUX BMECTe ¢
OBOIIAMHU M JPYTUMH IMPOAYKTAaMH HEOOXOAMMO HAIM4YHe HUTPO3UPYIOLIET0 KOMIIOHEHTa, B
Ka4ecTBE KOTOPOTO BBICTYMAIOT HUTPUTHI W HUTpaThl. OCHOBHOW WCTOYHUK HHTPATOB M
HUTPUTOB — ITO THIIEBBIE TIPOTYKTHI.
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CunraT, 4yto OKoJ0 80% HUTPATOB, MOCTYNAIOIIMX B OPraHU3M, — PACTUTEIBHOTO
npoucxoxaenus. M3 Hux okono 70% copepkutcst B oBowIax u kaptodene, a 19% — B MACHBIX
npojykTax. HemanoBakHbIM HCTOYHUKOM HUTPUTA SBIISIIOTCS KOHCEPBUPOBAHHBIE TIPOTYKTHI.

B opranusm denoBeka MOCTOSSHHO BMECTE C MHUILIEH MOCTYNAIOT MPEAINIECTBEHHUKU
MYTareHHbIX U KaHLIEPOT€HHBIX HUTPO30COCIUHEHUH.

MoXHO NOpPEeKOMEHI0BaTh YNOTPeONsATh OoJibllie HATYpalbHBIX IPOIYKTOB, H30erarhb
MSICHBIX KOHCEPBOB, KOITUEHOCTEH, CIaJ0CTEH, COKOB U ra3MPOBAHHOMN BOJBI C CHHTETUYECKUMHU
KkpacutensiMu. EcTb Oonbllie KamycTsl, 3eJI€HH, KpyH, Xjeba ¢ oTpydsimu. Eciam ecth nmpusHaku
nucOakTepruo3a - NpUHUMaTh OudumymMOaKTepuH, JAKTOOAKTEPUH M JPYTHE TNpermaparbl ¢
"mone3npiMu" Oaktepusimu. OHHM oOecrieyaT BaM HAJICKHYIO 3alIUTy OT MyTareHoB. Eciu He B
MOPSIIKE TICYCHB - PErYJISIPHO MUTh JKEITUYETOHHBIE COOPBI.

5. KoMnoHeHThbI TabauHOro JAbIMA.

Pe3ynbrarhl SMUIEMUONOTHYECKUX HCCIEIOBAHUNM TOKa3ajld, YTO B AITHUOJIOTHUM paka
JIETKOTO HanOoJIbIlIee 3HAYCHHE UMEET KypeHue. beuto caenano 3akirodenue o ToM, 4to 70-95%
CIy4aeB BO3HUKHOBEHHUS paka JIETKOTO CBS3aHO C Ta0auHbIM JBIMOM, KOTOPBIN SIBISETCS
KaHIeporeHoM. OTHOCUTENIbHBIM PUCK BO3HMKHOBEHHUS paKa JIETKOIO 3aBHUCUT OT KOJIMYECTBA
BBIKYPUBAEMBIX CUTApET, OJJHAKO MPOJIO0KUTEIBHOCTh KypEHUs sBIsIeTCS 00siee CyIeCTBEHHBIM
(bhakTopoM, UeM KOJUYECTBO €KETHEBHO BHIKYPHUBAEMBIX CHTapET.

B nacrosimiee Bpemsi 00Jibllioe BHUMaHUE YAENSETCA U3YYCHHIO MyTareHHOM aKTUBHOCTHU
Ta0a4yHOro JbIMa M €ro KOMIIOHEHTOB, 3TO CBSI3aHO C HEOOXOIUMOCTBIO pEaTbHON OIICHKH
TeHETUYECKOM OAaCHOCTH TabA4YHOTO JIBIMA.

CurapeTHblii JpIM B Ta3oBod (a3e BbI3BIBAT B JIUMQOIMTAX 4YeJOBEKa in Vitro,
MUTOTUYECKHE PEKOMOMHAIIMM W MYTAallUU JAbIXaTeIbHOM HEAOCTATOYHOCTH B JIPOXKKAX.
CurapeTHblil IbIM U €ro KOHAEHCaTbl MHAYLUPOBAIM PELECCHUBHBIC, CLEIJICHHBIE C IOJIOM,
JeTalbHbIe MYTALIUU Y IPO30(DUITBL.

Takum 00pa3oMm, B HMCCICIOBAHUAX T'€HETHYECKOWM aKTUBHOCTH TabAuyHOTO AbIMa OBLIN
MOJIy4eHbl MHOTOYHCJICHHBIC JaHHBIE O TOM, YTO TaOa4yHBIA JBIM COJIEPKUT T€HOTOKCUYHBIC
COCIMHEHUS, CIOCOOHBIE WHIYIIUPOBATh MYTAIlMM B COMATHYECKUX KIJIETKaX, YTO MOXKET
MPUBECTU K Pa3BUTHIO OIMYXOJEH, a TaKkKe B TOJIOBBIX KJIETKAX, YTO MOXET OBbITh MPUYUHOMN
HacJIeTyeMbIX Je(EKTOB.

6. A3p030JIM BO3/TyX4a.

W3ydyeHre MyTareHHOCTH 3arpsi3HUTENEH, COACPIKAIIUXCS B 3a/IbIMICHHOM (TOPOACKOM) H

He3abIMJICHHOM (CETbCKOM) BO3JyXe Ha TUMQOIMTAaX 4eloBeKa in Vvitro mokasano, 4to 1 M
3a/IbIMIIGHHOTO BO3/yXa COJAEPKHUT OOIbIIe MyTareHHbIX COEIWHEHUH, YeM He3aJbIMICHHOTO.
Kpome Toro, B 3apIMJICHHOM BO3AyXe OOHApy»XeHBI BEIIECTBA, MyTarcHHas AaKTHBHOCTh
KOTOPBIX 3aBHCUT OT METaOOIMIECKOI aKTHBAITUH.

MytareHHasi aKTHBHOCTh KOMITOHEHTOB a3p030JIel BO3/yXa 3aBUCHT OT €r0 XUMHUYECKOTO
cocraBa. OCHOBHBIMH HWCTOYHWUKAMH 3arpsi3HEHUH BO3JyXa SBISIFOTCS aBTOTPAHCIOPT M
TEIUIOAJIEKTPOCTAHIINY, BEIOPOCHI METAILTYPrUUeCKUX U HeTernmepepadaThIBAIONIINX 3aBOIOB.

DKCTpaKThl 3arps3HUTENEH BO3IyXa BBI3BIBAIOT XPOMOCOMHBIE a0eppaiuu B KyIbTypax
KJIETOK Y€eJIOBEKA U MIIEKOIUTAIOIIHX.

[TomydyeHHbIE K HACTOSIIEMY BPEMEHH JaHHBIE CBUAETEIHCTBYIOT O TOM, YTO a’pO30JH
BO3/[yXa, OCOOCHHO B 3aJIbIMJICHHBIX pailOHaxX, MPEJCTABISIOT COOOW HMCTOYHWUKHA MYTarcHOB,
MOCTYTIAIOIINX B OPTAaHU3M YEJIOBEKA Yepe3 OPraHbl IbIXaHUsI.
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7. MyTareHsl B OBITY.

bonbmoe BHUMaHue yAEIAIOT IIPOBEPKE HA MYTar€HHOCTb KpacuTeNen s Bosioc. MHorue
KOMIIOHEHTBI KpPacOK BBbI3bIBAIOT MYTallUd Y MHUKpPOOPTraHU3MOB, a HEKOTOpBIE - B KYJbType
JTUM(OIUTOB.

MyTareHHbie BeIIECTBa B MPOMYKTAaX MUTAHHS, B CPEICTBaX OBITOBOW XMMHUU BBISBISTH
TPYJAHO M3-3a HE3HAUYUTENbHBIX KOHLIEHTPALUN, C KOTOPBIMUA KOHTAaKTUPYET YEJIOBEK B PEaIbHBIX
ycnoBusax. OHAaKoO ecly OHU MHAYLIUPYIOT MyTalliy B 3apOJBIIIEBBIX KIETKaX, TO 3TO IPUBEAET
CO BPEMEHEM K 3aMETHBIM HOIYJALIUOHHBIM 3(deKTam, MOCKOIbKY KaXKIblii UEJIOBEK MOJIy4aeT
KaKyl-TO 103y IHUIIEBBIX M OBITOBBIX MyTareHoB. bbuio Obl HENpaBWIIBHO AyMaTbh, YTO 3Ta
rpynmna MyTareHOB IOSBHWJIACh TOJIBKO ceiuac. O4eBHJIHO, YTO MyTaréHHblE€ CBOMCTBA MMILU
(Hanmpumep, adIaTOKCUHBI) U OBITOBOM Cpeibl (HampuMmep, bIM) ObLTM M HAa PaHHHUX CTaIHIX
pa3BUTHS COBPEMEHHOro yenoBeka. OHAKO B HACTOSIIEE BPEMs B HaIl OBIT BBOJUTCS MHOTO
HOBBIX CHHTETHMYECKMX BEIIECTB, MMEHHO JTH XHWMHYECKHE COCIMHEHHS JOJIKHBI OBITh
0e30IacHbI.

YenoBeueckue NMOMYJSLUUU YK€ OTATOIIECHBI 3HAYUTEIBHBIM TPY30M BpPEIHBIX MYTalUH.
[TosToMy ObUIO ObI OLIMOKON ycTaHAaBJIMBATH Ui T€HETUYECKUX H3MEHEHHUH Kakoh-110o
JIOIYCTUMBIN ypOBEHb, TeM 00Jiee UTO €lle HEe sCEH BOIPOC O MOCIEACTBUAX MOMYISIMOHHBIX
U3MEHEHUH B pe3ylbTaTe IMOBBIILIEHUS MYyTallMOHHOro mponecca. [lns OonbliMHCTBA
XUMHUYECKMX MYTareHoB (€ciu He Il BCEX) OTCYTCTBYET MOPOr JEHCTBUS, MOXKHO I10JIararh,
YTO MPEAETbHO JONYCTUMOMN «T€HETUYECKU-TIOBPEXKAAIOIIEH» KOHIIEHTPALUU JJI1 XUMHUYECKUX
MYTareHoOB, KaK U J03bl (PU3HYECKHX (PaKTOPOB, CYIIECTBOBATH HE JIOJIKHO.

B 1nenoM, HyXHO crapaThCsi MeHbIIE YHNOTPEOIsATh OBITOBOM XMMHH, C MOIOLIMMHU
cpeAcTBaMu paboTaTh B IepUYATKAX.

[Tpu omeHKe OMacHOCTH MyTareHe3a, BO3HHUKAIOIIETo I0J] BIHUAHUEM (aKTOPOB BHEIIHEH
cpefibl, HE0OX0/IMMO YUYMTBHIBATh CYILECTBOBAHUE E€CTECTBEHHBIX aHTHMYTAareHOB (Hampumep, B
nuine). B 3Ty rpynmy BXOAST MeTa0ONMTHI PAacCTEHUNH W MUKPOOPraHU3MOB — aJKaJIOMJIBI,
MUKOTOKCHHBI, aHTUOMOTHUKH, (hJTAaBOHOUIBI.

ITopsinok BbINOJIHEHHUS PadOTHI
1. CocraBbTe TabnMIly MCTOYHMKOB MYTareéHOB B OKpYXaloUIled cpene U HMX BIMSHHME Ha
OpraHM3M 4YeJI0BeKa

HcTouyHuky U puMepsl MyTareHoB B cpesie | Bo3morkHble mocneacTBYS Ha OpraHU3M YeJloBeKa

2. I/ICHOHBSyﬁ IMPUIIOKCHUC NQI, clenanTe BBIBOJ O TOM HACKOJBKO CCPLC3HO Ball OpPTraHHU3M
noaBEpracTcAa BO3ACHCTBUIO MYTAarcHoB B OKPY)I(aIOH_Ieﬁ cpeac n COCTaBbTC PECKOMCHIAAIINN
N0 YMCHBIICHUIO BO3MOKHOT'O BIIMAHUSA MYTAaIr€HOB Ha CBOH OpTraHHu3M.

Tabnuna pe3ynbTaToB UCCAEA0BAHUN PELENTYPhI MULIEBBIX MPOIYKTOB.

HaszBanue npoaykra Haszpanue OrtpunaTenbHOe AEHCTBUE
Koxn no6asku

Ne
nuTaHus (Mapka) N00aBKH Ha OpPraHu3M

3. Tlpoananu3upyiiTe MONYYEHHBIE PE3yIbTaThl, CHOPMYIUPYHTE BBHIBOJA B COOTBETCTBUHU C
IIOCTaBJIEHHOW I1EJBIO.
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OTBeTbTE HA BONIPOCHI

1. Kak Ha3bpIBalOTCS MUIIEBBIC J0OABKH, 00CCIIEUNBAIOIINE HCOOXOAUMbIC BHEITHUNM BUI U
OPTraHOJIENTHYECKHE CBOMCTBA MTPOyKTA?
2. JlaTh ompenenceHue MOHSATHIO — MyTareHHbIC CBOICTBA.

Jlutrepatypa: 0-3 c.74-81

Tema 4. Ilpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emMule. DBOJTIONMOHHbIE YYeHUS

JlaGoparopHasi padora Ne2
HN3ydyenue npucnoco0JeHHOCTH OPraHU3MOB K cpeje 00uTaHus

Heab: cdhopMupoBaTh MOHATHS MPHUCIOCOOJICHUI OpraHU3MOB K cpeae oOuTaHus,

3aKpCIUTh USMCHCHU A, BBIAIBUTH UCPThI HpI/ICHOCO6JIeHHOCTI/I K CpCac ux oOHuTaHUs.

1)
2)

3)

4)

5)

6)

3ananmue
1. TloBTOpUTH TEOpPETHUECKUN MaTEpUal.
O3HaKOMUTBCS C MOPSAKOM BBITIOJTHEHUS paOOTHI.

3. BreimonHuts padoTy.
4. Cpenatb BBIBOJI B COOTBETCTBHU C LEIBIO paOOTHI.
5. OtBeTHTH Ha KOHTPOJILHBIE BOTIPOCHI.

Teopernyeckuii MmaTepuall

[TpumepbI PUCTIOCOOIEHHOCTH OPTaHU3MOB
[ToxpoBUTEILCTBEHHAS] OKpacka — OKpacka Yy OpraHM3MOB, OOWTAIOIIMX HA OTKPBITHIX
npoctpancTBax. Hanpumep: 6enblit MenBseab, TUrp, 3e0pa, 3Meu.
MackupoBka — ¢opMa Tela M OKpacka CIUBAIOTCA C OKPYKAOIIUMU TMPEIMETAMHU.
Hanpumep: Mopckast uriia, MOPCKOil KOHEK, TYCEHUIIbI HEKOTOPBIX 0a00UeK, MaJIOYHHUK.
Mumukpus — moapakaHue MeHee 3allMIEeHHOro BUAa Oonee 3amuiieHHoMy. Hampumep,
MyXxa-Kypuajuka — oce; HeKoTopble 3Men. Heo6xoaumo, oji1HaKo, 4ToObl YHCIEHHOCTh BU/1a-
noapaxarejs OblJla 3HAYUTEILHO MEHBIIE YUCIEHHOCTH MOJCJIN. B IMPOTUBHOM CJIy4dac
MUMUKpHUSI HE NPUHOCUT IOJIb3bl: Y XUIHUKA HE BbIpa0ATHIBAETCS CTOMKOIO YCIOBHOTO
pednekca Ha popMy mIHM OKpacKy, KOTOPOH ciienyeT n30erarh.
[Ipenynpexmaronas oKpacka — sipkas OKpacka W 3alluTa OT TMoenaHus (Kajo, s U Ap).
HaIpuMep, )KYK-KOPOBKa, XKEPIAHKA, TPOIMUYECKNE KBAKIIIH.
[TpucniocoOneHne K 3KCTpeMalbHBIM YCIOBUAM. Hampumep, BepOMrOXKbS KOJIIOYKA HMEET
JUIMHHBIM KOPEHb, YXOMSIINUNA MO 3€MIIIO Ha JIECATKH METPOB U BUJIOM3MEHEHHBIE JTUCThS —
KOJIFOUKH.
KonBomtonus - mpucnocodieHus: OMHUX BUIOB K ApyruM. Hampumep, HaCEKOMOOMIBIIsiEMbIe
IIBETHI. Hpouecc 9BOJJIONMHU U aJallTallkui KaXXJI0ro Buaa HEC NPOUCXOIUT B OHMOJIOTHYECKOM
BaKyyMe, He3aBUCUMO OT JIpyrux ¢opM. HampoTus, yacto oHM BUbI OKa3bIBAIOT 3aMETHOE
BJIMSHUE Ha OJBOJIOLMIO JApyrux. B pe3ympraTe 5TOro BO3HHMKAIOT pa3HOOOpa3HbIE
B3aMMO3aBUCHUMOCTH MCEXAY BHUIaAMHU. HCKOTOPI)IG pacT€HusA HE MOT'YT BBDKHTH B TEX
pailoHax, Irie OTCYTCTBYIOT HACEKOMBIE, ONBUISIIOIINE UX.

ITopsinok BbINOJIHEHHS PadOTHI
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1. Ilo marepmaiy nmpe3eHTaluu BbISIBUTE HaUOOJIee OYEBUAHBIE PUCIIOCOOJICHUS, OTMETHTE T€

(baxTOpHI CpesIbl, KOTOPHIM OHU COOTBETCTBYIOT.

2. YCTaHOBUTE, B YeM MPOSIBISICTCS OTHOCUTEIIBHBIN XapaKTep MPUCIIOCOOTCHHMIA.
3. CaeneHusi 0 MPUCIOCOOJICHUSIX 3aHECUTE B TAOIHMITYy MPUCTIOCOOIEHUN OPraHU3MOB K Cpejie

obuTaHus
Tabnuua npucnocoOyieHuit OpraHu3MoB K cpeziec OOUTaHHS
[Tpucnocobnenus daktopbl cpenbl, KOTOPbIM | OTHOCHTENBHBIH  XapakTep
COOTBETCTBYIOT MPUCTIOCOOICHHMIA
MPUCTIOCOOICHUS

4. Cdopmynupyiite 0O0bsICHEHHE BO3HUKHOBEHHS OJHOTO U3  BBIBJICHHBIX  BaMH

HpI/ICHOCO6J'ICHI/II71 B (bopMe OTBCTOB Ha CJIICAYIOIIHUEC BOIIPOCHI:

1)
2)
3)
4)
5)
6)

7)

Kakomy ¢akxTopy cpeapl COOTBETCTBYET NMPHUCIIOCOOICHHE?

Ecnu mpearnonoxuTh, 4TO MPEeIKd BUAA HE OONagaid yKa3aHHBIM IMPHUCIIOCOOJICHHEM,
KU B JIPYTHX YCIOBUSX (KaKWX), TO KaKUMH MOTJM OBITh MX cpena OOWTaHUS H
IpPUCTIOCOOIEHUSI K HEW?

KakumMu Moriaum OBITH HM3MEHEHMS YCJIOBI/If/'I Cpcabpl OT MPCAIIOJaraBIIUXCsa pPaHEC K
COBPEMEHHBIM, KaKHe PUYUHBI MOTJIN BBI3BAaTh TAKHE N3MECHEHHS?

Kak HOBBIE yCIIOBHSI Cpeibl MOTJIM OTPA3UThCS Ha BEDKUBAHUU M Pa3MHOKEHUHU 0CO0ei B
HNOMYJIALIUSAX TPEAKOBBIX (opM?

Kakue myranmm mormu Obl OKa3aThCsl MOJIE3HBIMH B M3MEHEHHBIX ycioBusx? Kakoit
ObL1a cyap0a oOuTaTenelt TUX MyTaluii?

Kakum Obu10 OBI TOTOMCTBO OT CKpEIIMBAHMS MYTaHTHBIX (hopM ¢ TunmuHbIMU? Kakoi
dbopme 0TOOpa OHO MOABEPTATIOCH OBl ¥ C KAKUMU PE3yJIbTaTaMu?

Kakue wu3MeHeHus HOpPMBI peaklMM MYTAHTHOIO INpHU3HAKAa MPOUCXOIWIN Obl U3
MOKOJIEHUS B MIOKOJIeHHE?

[To okoHuaHMH pabOTHI CHOPMYITUPYHUTE BBIBOJ, OCHOBBIBASsCh Ha PE3yNbTaTax IMpOETaHHOM
paboTHI.

OTBeTbTE HA BOIIPOCHI

1. Kakue agantanuu cymecTByIOT y ®UBOTHbIX? Ha30BUTE UX U pUBEIUTE NPUMEPBI.

N

[aiite onpenenenre TepMUHAM — MAaCKMPOBKA, MUMUKPHSI, aJalTallys.

3. MoOXHO 71 paccMaTpuBaTh HU3KOPOCIOCTh KaK CIIOCO0 MPUCITOCOOJICHUS K HU3KIM

Temneparypam?
4. Onumure NPUCIIOCOOICHHS OPTraHU3MOB K Pa3IMYHBIM THIIaM OCBEIIEHHOCTH.

Jluteparypa: 0-3 c.23-40
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IIpakTyeckas padora Ned
AHaJIN3 M OLleHKA Pa3/IMYHbIX THIOTE3 MPOUCXO0KICHHS KU3HU H YeJI0BeKa.

Henb: OLIEHUTH pa3IMYHbIE TUIIOTE3bl TPOUCXO0XKICHUS KU3HU Ha 3eMJIe€ U TUIIOTE3BbI
MIPOUCXOXKICHUS YeIIOBEKa.
3aganue
1. TloBTOpHUTH TEOPETHUECKHI MaTepHall.
O3HAaKOMUTKCS C MOPSAKOM BBITIOJTHEHUS paOOTHI.
BeimonuuTs padoty
Craenatb BBIBOJI B COOTBETCTBUU C LIETHIO PAOOTEHI.

ok~ own

OTBEeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI

TeopeTudeckuii MaTepuaJl

Bo3HuKHOBEHUE JXKM3HU WM a0uOreHe3 — IpoLece NPeBpalleHHs] HeXUBOW IPUPOAbI B
KHUBYIO. B y3KkOoM cMmbIciie ciioBa 1MoJi abMOreHe30M MOHMMArT 00pa3oBaHHWE OPraHUYECKUX
COEIMHEHUH, pacpoCTPaHEHHBIX B *KHMBOH IpUPOJE, BHE OpraHu3Ma 0e3 yyacTus (pepMEeHTOB.
AnbTepHaTUBOI a0MOreHe3a B 3TOM CMBbICIIE SBJISETCS TAHCIIEPMUS.

B pa3Hoe BpeMs OTHOCHTENBHO BO3HUKHOBEHHUS JKM3HM Ha 3eMile BBbIIBUTAIIUCH
CJIEYIOIINE TUIIOTE3bI:

- ['unore3a cTalMoHapHOrO COCTOSTHUS JKU3HU

- 'unore3a camo3apoxaeHus

- 'unote3a «epBUYHOrO OYyIbOHA

- CaM03aposK/JIeHNE )KU3HU

Camo3zapo:kaenue. Ota Teopus Obuta pacupoctpaHeHa B J[pesnem Kutae, BaBuinone u
JpeBHeM Erunre B kadecTBe albTEPHATUBBI KPEALMOHU3MY, C KOTOPBIM OHAa COCYILECTBOBAJIA.
Apucrorenb (384—322 rr. 110 H. 3.), KOTOPOTO YacTO MPOBO3IJIAIIAIOT OCHOBATEIEM OHOJIOTHH,
NPUJIEPKUBAJICS. TEOPUHM CIIOHTAHHOTO 3apokaeHus >ku3HU. CorlnacHo J3TOH THUIIOTE3e,
ONpeeNIEHHBIE «YaCTULBD» BEIIECTBA COAEpPKAT HEKOE «aKTUBHOE Haydajao», KOTOpoe MpH
MOIXOSAIINX YCIOBHUSX MOXKET CO3JaTh KMBOM OpraHu3M. ApHUCTOTeNb ObLI MpaB, CUUTAsA, YTO
3TO aKTMBHOE HAyYajlo COAEP)KUTCS B OIJIOJOTBOPEHHOM siflle, HO OIIMOOYHO IoJlaraji, 4YTo OHO
IIPUCYTCTBYET TaKXKE B COJTHEUHOM CBETE, TUHE U THUIOIIEM MsCE.

C pacnipocTpaHEHHEM XPUCTUAHCTBA TEOPUs CIIOHTAHHOT'O 3apOKJIEHUS KU3HU OKa3anach
HE B YECTH, HO 3TA UJEs BCE MPOJOJIKAA CYIIECTBOBATh I/1e-TO Ha 33HEM IIJIAaHE B TEUEHUE EIE
MHOTHUX BEKOB.

W3BecTHBIN yuéHbll Ban ['eIbMOHT omnmcan SKCIEpUMEHT, B KOTOPOM OH 3a TPHU HEIENH
AKOOBI co37asl Mbllei. J[as 3Toro HyXHbl ObUIM Tpsi3Has pyOaika, TEMHBIM IIKap U TOpCTh
NIIEHUIBl. AKTUBHBIM HayaJoM B IIpoliecce 3apoxaeHus Mplu Ban ['enbMoHT cuurtan
YeJI0BEUYECKHUHM TTOT.

B 1688 rony wuranbsHckuii Omonor u Bpau @Ppanuecko Peam momomén x mpobieme
BO3HUKHOBEHUS KHU3HU 00JIee CTPOTO U MOJBEPT COMHEHHUIO TEOPHIO CIIOHTAHHOTO 3apOKACHUS.
Penu ycranoBuiI, YTO MajieHbKUE O€lible YEPBSUKH, MOSBIIAIOLINECS Ha THHIOIEM Msice, — 3TO
JUYUHKY MyX. [IpoBens psa SKCIEpUMEHTOB, OH MOJIYYUJI JaHHBIE, TOATBEPIKIAIONINE MBICIIb O
TOM, YTO 3>KU3Hb MOKET BO3HUKHYTh TOJBKO W3 MPEIIIECTBYIOMIEH >KU3HH (KOHLIETIUS
Ouorenesa).
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http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82
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http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D1%8C
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%B7%D0%B0%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%B2%D0%B8%D0%BB%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B8%D0%B9_%D0%95%D0%B3%D0%B8%D0%BF%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BD_%D0%93%D0%B5%D0%BB%D1%8C%D0%BC%D0%BE%D0%BD%D1%82
http://ru.wikipedia.org/wiki/1688_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D0%B8
http://ru.wikipedia.org/wiki/%D0%9C%D1%83%D1%85%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7

OTH HKCIIEPUMEHTHI, OHAKO, HE MPUBEJIM K OTKA3y OT MJIEU CaMO3apOKJIEHUs, U XOTs 3Ta
uJesd HECKOJIbKO OTOIUIA Ha 3aJHUK IUIaH, OHA MPOAOJIKAJla OCTABaThCS IJIABHOW BEpCUEH
3apOKICHUS )KU3HHU.

B 10 Bpems kak skcriepuMeHTHl Pen, ka3anoch Obl, OPOBEPIIIM CIIOHTAHHOE 3apOXKICHHE
MyX, [I€pBblE MUKPOCKOIIMYECKHUE UCCIIE0BaHsI AHTOHU BaH JIeBEHI'yKa yCUIIMIM 3Ty TEOPHUIO
INPUMEHUTEIBHO K MHKpoopranuzMaM. Cam JleBeHIryk He BCTymaja B CIOPBl  MEXIY
CTOPOHHMKaMH OWOTeHe3a W CIHOHTAHHOTO 3apOXKJIEHHUs, OJIHAKO €ro HaOII0JeHUS TOJ
MHUKPOCKOIIOM JIaBaJiy MHIIY 00EUM TEOPHUSIM.

B 1860 romy mpoGiemMoil mPOUCXOXKICHUS >KU3HU 3aHsUICS (paHIly3CKHMH XUMHUK Jlym
[Tactep. CBOMMM OIBITaMU OH J0Ka3aJl, 4YTO OAKTEpUH BE3IECYIIM, U UTO HEKHUBBIE MaTepUaIbl
JIETKO MOTYT OBITh 3apa)KCHbI XKMBBIMH CYIIECTBAMH, €CIM WX HE CTEPWIM30BATh JOJKHBIM
o0pa3oM. Yu€HBI KUIATHII B BOJE PAa3IUYHBIE CPEIbl, B KOTOPHIX MOIJIM OBl 00pa3oBaThCs
MUKPOOPTaHU3MEL. [Ipy TOTOTHUTETFHOM KUTITYCHHH MHUKPOOPTAHU3MBI H UX CIIOPHI MTOTUOAITH.
[Tactep npucoenuuui Kk S-o0pa3Hoil TpyOKe 3amasiHHYIO KOJIOY co cBOOOAHBIM KOHIIOM. CrOpbI
MUKpPOOPTaHU3MOB OCEIaly Ha W30THYTOW TpyOKEe M HE MOIJIM MPOHUKHYTH B MUTATEIHHYIO
cpeny. XOpollO NPOKUISYEHHAS NUTATElbHAs CpeJa OCTaBajlaCh CTEPWIbHOW, B HEH He
00HapYXUBAIOCH 3aPOXKACHUS )KU3HU, HECMOTPSI Ha TO, YTO JAOCTYII BO3yXa ObLT 0OeceyeH.

B pesynbrare psna skcniepumenTos [lactep 1okaszan cnpaBelIMBOCTh TEOPUN OHMOTeHE3a U
OKOHYATEJIbHO OIPOBEPI’ TEOPUIO CIIOHTAHHOI'O 3aPOXKACHHUS.

Teopusi cramuonapHoro cocrosinusi. COrJlacCHO TEOPUM CTAlLlMOHAPHOIO COCTOSIHUS,
3emii HUKOI/Ia HE BO3HMKala, a CYIIECTBOBAJa BEYHO; OHAa Bcerga Obula crocoOHa
MO//IEPKUBATH JKU3Hb, & €CIIU U U3MEHSJIACh, TO OY€Hb HE3HAUNUTEIbHO. COryiacHo 3TOM BepCcHH,
BU/JIbI TAKXKE HUKOTJA HE BO3HUKAJIM, OHU CYILIECTBOBAJIA BCErAa, U y KaXKJIOrO BUJA €CTh JIMIIb
JIBE€ BO3MOKHOCTH — JIMO0 M3MEHEHUE YNCICHHOCTH, JTU00 BRIMUPAHHE.

OngHako TruIoTe3a CTALMOHAPHOTO COCTOSIHUSL B KOPHE IIPOTUBOPEYMT JAHHBIM
COBPEMEHHOM aCTpOHOMHUHU, KOTOPHIE YKA3bIBAIOT Ha KOHEUHOE BPEMS CYIIECTBOBAHUS THOOBIX
3BE3]] M, COOTBETCTBEHHO, IUIAHETHBIX CHUCTEM BOKpPYT 3BE34. [lo COBpeMEHHBIM OIIEHKaM,
OCHOBaHHbIM Ha y4yeTe CKOpOCTel paJlOaKkTUBHOTO pacmaja, Bo3pacT 3emiuu, CoiHua u
ConneuHoil cucrembl ucumcnsercs ~4,6 mupa ner. [loatomy 3Ta rumore3a OOBIYHO HeE
paccMmaTpuBaeTCs akaJeMHUecKOol HayKoH.

CTOpOHHHMKHU 3TOM TEOPUU HE MPHU3HAIOT, YTO HAIMYUE WIM OTCYTCTBUE OMPEIEIEHHBIX
MCKOIIAEMBIX OCTATKOB MOKET YKa3bIBaTh HA BpEMs IOSBJICHUS WJIM BBIMUPAHUS TOT'O UM UHOTO
BUJIa, U TIPUBOAMT B KadecTBe MpHMepa MPEACTaBUTENsT KUCTENEPhIX pbIO — matumepuio. [lo
NAJICOHTOJIOTUYECKUM JTaHHBIM KUCTEIEPBIE BEIMEPIN B KOHIE MEIOBOro nepuoaa. OmHako 31o
3aKJII0OUYEHHE TPUIILIOCH MEPECMOTPETh, Korja B paiioHe Masarackapa ObUTM HalIEHBI JKHBBIC
npeJcTaBuTeNn Kucrenepblx. CTOPOHHUKH TEOPUU CTAllMOHAPHOTO COCTOSIHUS YTBEPKIAIOT, UTO
TOJIbKO M3y4as HbIHE JKHUBYIIME BUJAbl U CpPaBHUBAs UX C HCKOMAEMbIMH OCTAaHKaMH, MO>KHO
cAenaTh BBIBOJ O BBIMHUPAHMM, JJa U B ATOM CJlydae€ BECbMa BEPOSTHO, YTO OH OKaXETCs
HeBepHbIM. Mcnonb3ys NaleOHTONOTMYECKHUE JaHHbIE JUId  TOATBEPXKIEHUS  TEOpUU
CTallMOHAPHOI'O COCTOSIHUS, €€ CTOPOHHUKHU MHTEPIPETUPYIOT MOSBICHUE UCKOIIAEMbBIX OCTaTKOB
B OKOJIOTHYECKOM acrekTe. Tak, HanpuMep, BHE3AITHOE IMOSBIEHUE KAaKOro-Iu00 MCKOMaeMoro
BUJIAa B ONPENIENIEHHOM IIJIaCTe OHU OOBACHSIOT YBETUUYEHUEM YHCIEHHOCTH €ro MOy HITH
€ro IepeMelleHueM B MecTa, OJaronmpusiTHble Uil COXpaHEHuss ocTaTkoB. Teopuu
CaMO03apO>KJIEHUS U CTAllMOHAPHOTO COCTOSIHUS MPEACTABISAIOT OO0 TONBKO UCTOPUUYECKUI HIIN
¢dunocopckuit HHTEpEC, TaK Kak pe3yJbTaThl HayYHbIX UCCIEIOBAaHUI MPOTHUBOpPEYAT BHIBOAAM
ATUX TEOPUH.
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Teopuss Onapuna — XoJgpgeitHa. B 1924 romy Oynymmii akagemuk Omnapus
onybnukoBan crarbio «lIpoucxoxiaeHue >kxu3Hm», koropas B 1938 rony Obuia mepeBeneHa Ha
AHTJIMMCKUN W BO3POJMIIA UHTEPEC K TEOPUHU caMo3apoxkaeHus . OnapuH Npernoiokui, 4To B
pacTBOpax BBICOKOMOJICKYJISPHBIX COCTUHEHUI MOTYT CaMOIPOU3BOIHHO 00Pa30BLIBATHCS 30HBI
MOBBIIICHHOW KOHIICHTPAIIMH, KOTOPbIE OTHOCUTEIBHO OTACICHBI OT BHEIIHEH CPEeIbl U MOTYT
nojaaepkuBath oOMeH ¢ Held. OH Ha3Ban ux KoalnepBaTHbie Kariu, UK IPOCTO KOAllepBaThI.

CornacHo ero Teopuu Ipolecc, MPUBEAIINNA K BOSHUKHOBEHHUIO KU3HU Ha 3eMJie, MOXKET
OBITH pa3enéH Ha TPH dTana:

Bo3HUKHOBEHHE OPraHUYECKUX BEILIECTB

Bo3snukHoBeHue 6enkoB

Bo3HUKHOBEHHE OSIKOBBIX TEJ

ACTPOHOMHMYECKHE HCCIICIOBAaHUS IOKA3bIBAIOT, YTO KaK 3BE3/bl, TaK M IUIAHETHBIC
CHUCTEMbI BO3HUKJIM M3 ra3olbUIeBOrO BellecTBa. Hapsiny ¢ MeramuiamMu M MX OKCHAaMHU B HEM
CoJIeprKajIiCh BOJOPO/I, aMMHAaK, BOJIa M MPOCTEUIINI YTIIIeBOAOPO — METaH.

VYcnoBus s Havana mporecca GopMUPOBAaHUS OEIKOBBIX CTPYKTYpP YCTaHOBUIIUCH C
MOMEHTa IMOSIBJICHUS TMepBUYHOrO0 okeaHa (OyiapoHa). B BoaHOW cpeme MPOU3BOIHBIC
YIJI€BOIOPOAOB MOIIIU MOABEPTaThCs CIOXKHBIM XUMUYECKUM M3MEHEHUSM U MpeBpalieHusm. B
pe3ysibTare TaKoro YCJIOKHEHHUS MOJIEKYJ MOIJIM 00pa3oBaThCsl O0J€e CI0KHBIE OPraHUYEeCKHUe
BEII[ECTBA, & UMEHHO YTJIEBO/BI.

Hayka nokaszama, 4To B pe3yibTaTe NPUMEHEHUS YIbTPA(QHOIETOBBIX Jy4eld MOMKHO
MCKYCCTBEHHO CUHTE3UPOBATh HE TOJHKO aMUHOKHCIIOTHI, HO U JPYTHe OPTraHNYECKUE BEIIECTRA.
CornacHo teopun OmnapuHa, NaTbHEWIIUM IIIaroM MO MYTH K BO3HUKHOBEHHUIO OEJIKOBBIX TeI
MOTJIO SIBUTHCS OOpa3oBaHHE KoOallepBaTHBIX Kamenb. [Ipu omnpenenéHHBIX YCIOBUSAX BOJIHAS
000JI04YKa OpPraHMYEeCKHX MOJEKYN mpuodOpeTana uy€TKUE TPaHUIBl M OT/AENSIa MOJEKYIy OT
OKpPYKAaloIIero pacTBopa. MoleKynbl, OKpYXEHHbIE BOJHON 000JI0YKOW, OOBEAUHSIINCE,
00pa3ysi MHOTOMOJIEKYJISIPHBIE KOMILIEKCHI — KOAllepPBaThl.

KoamnepBarHble Kamim Takke MOTJIM BO3HUKATh IPU  TPOCTOM  CMEIIHMBAHHH
pa3zHooOpa3HbIX moiaumepoB. [Ipu 3ToM mpoucxonuna camMocOOpKa MOJIMMEPHBIX MOJIEKYN B
MHOTOMOJIEKYJISIpHbIE 00pa30BaHUS — BUIUMBIE TI0]T ONTHYECKUM MUKPOCKOIIOM KarlJIy.

Kammm Obuti ciOCOOHBI MOTJIONMIATh W3BHE BEIIECTBA MO THIY OTKPHITHIX cucteM. [lpu
BKIJIIOUEHUU B KOAIlEPBATHBIE KAIUIM PA3JIMYHBIX KaTalu3aTopoB (B TOM yucie U (pepMeHTOB) B
HUX TPOUCXOAWIN PpazIUYHbIE PEaKIWH, B YACTHOCTH MOJUMEpH3alHsl MOCTYHAIOMINX W3
BHEIITHEH cpeabl MOHOMEPOB. 3a CYET 3TOT0 Kalljud MOTJIHM YBETMYMBAThCS B 00BEME U Bece, a
3aTeM JApoOUTHCA Ha JoYepHUE oOpazoBaHus. TakuMm oOpa3oM, KoalepBaThl MOTJIH PAcTH,
Pa3MHOKAaThCsI, OCYIIECTBIIATH OOMEH BEIECTB.

Jlanee koarepBaTHbIE KaIlld MOABEPraJIUCh €CTECTBEHHOMY OTOOpY, YTO OOECIEeUMIIO UX
HBOJTIOLINIO.

[TogoOHBbIe B3MISAABI TAKKE BBICKA3bIBA OpuTaHckuii onosor [Jxon XomaeiH.

ITposepuin Teopuro Ctannu Musiep B 1953 roay B akcniepumente Munepa — Opu. On
nomectun cmeck H20, NH3, CH4, CO2, CO B 3aMKHYTBII COCYJ] U CTaJl MPONYyCKaTh Yyepe3 Heeé
anekTpudeckue paspsabl  (mpu  temmeparype  80°C). Oxkazanoch, 4dYTO 00pasyroTcs
aMUHOKUCIOTHL. [lo31HEee B pa3HbIX YCIOBHUSAX OBLTH MONYyYEHBI IPYTHE caxapa U HYKICOTHIBI.
OH cpenan BBIBOJ, YTO ABOJIFOIMS MOXKET MPOU30UTH mpu (Ha30B0OOOCOOTICHHOM COCTOSIHUHM W3
pacTtBopa (koarepBaroB). OHAKO, TaKas CHCTEMa HE MOXKET cama ce0sl BOCTIPOU3BOINTD.

Teopus O6p11a 000CHOBaHA, KPOME OJTHOM MPOOJIEMBI, HA KOTOPYIO JIOJITO 3aKphIBAJIN Tila3a
MOYTH BCE CHEIUATUCTBI B O0JACTH MPOUCXOXKACHHUS >KU3HU. Ecou CIOHTaHHO, MyTEM
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CillydyaliHbIX O€3MaTpUUHBIX CHHTE30B B KOallepBaTe BO3HMKAJIU €AMHUYHBIC YAAauHbIE
KOHCTPYKLUHU OEIKOBBIX MOJEKYN (Hampumep, 3¢ (eKTUBHBIE KaTalu3aTopbl, 00eCIeunBalone
IPEUMYIIECTBO JaHHOMY KoallepBaTy B pPOCTE M Pa3MHOKEHUHM), TO KaK OHM MOIUIU
KOIMPOBATHCS Ul pACIpOCTpaHEHHs BHYTPU KoalepBara, a TeMm Ooiee ais mepeaadu
KoarepBaraM-iotoMkaMm? Teopusi okazanack HECOCOOHOW MPEATIOKHUTH PEHICHUE MPOOIEMBI
TOYHOI'O BOCIPOM3BEIECHUS — BHYTPU KOallepBaTa U B MOKOJICHUSX — €JUHUYHBIX, CIy4ailHO
NOABUBIIUXCSA A(PPEKTUBHBIX OCNKOBBIX CTPYKTYyp. OnHako, ObLJIO IOKa3aHO, YTO IEpBbIE
KoalepBaTbl MOIVIM 00pa3oBaThCs CaMOIIPOM3BOJIBHO U3 JIMIIKJOB, CHUHTE3MPOBAHHBIX
aOMOreHHBIM IyTEeM, W OHM MOIJIM BCTYNUTh B CUMOHO3 C <OKMBBIMH PacTBOPAMU» —
KOJIOHMSIMU camoBocnpon3Bosimuxcst Mojiekyn PHK, cpenum kotopsix Obuin U puOO3UMBL,
KaTaJIM3UPYIOIINE CHHTE3 JIMIUJIOB, @ TAKOE COOOIECTBO yXKe MOKHO HAa3BAaTh OPTaHU3MOM.

3aposkaeHue ku3HM B ropsiyeil Boge. HayuHple ucciienoBaHMsl IOKa3bIBalOT, YTO
MUHEpPAJIbHAs BOJa U OCOOEHHO rei3epbl — camasi BEpOATHAs cpea AJIs 3apOoXkKACHUs )KU3HU. B
2005 r. akamemuk FOpuii BukrtopoBuu HartouumH BbICKa3an MNPEANONOKEHUE OTIMYHOE OT
OOIIENIPUHATON KOHIIETIMU BO3HUKHOBEHMS JXM3HM B MOpPE M apryMEHTHpOBajJ THUIIOTE3Y,
COIJIACHO KOTOPOH cpeJoi BO3HMKHOBEHMS IMPOTOKJIETOK ObUIM BOJOEMBI C INpeoldiafaHuemM
noHoB K, a He Mopckas Bojia ¢ fomuHupoBaHueM HoHOB Na. B 2009 r. Apmen MynkumkasnsH u
Muxaun ['anpneprH Ha OCHOBE aHAIU3a COJEP)KAHUSA 3JIEMEHTOB B KJIIETKE TAaKXKe MPUILINA K
BBIBOJIY, UTO, BEPOSITHO, )KM3Hb HE 3apOAMIIach B OKeaHe. JlelBuza Yapa mokasan, 4To B ropsyei
MUHEPAJBbHOM BOJE MOSBWIMCH U ceiluac o0pasyrorcs crpoMaroauThl. CaMbIM  cTapbiM
cTpoMaToiauTaMm 3.8 MWIIMApIOB JIET U OHU Obuin oOHapyxeHsl B I'pennanguu. B 2011 r
Tagamm CyraBapa co3gan NpoTokIeTKy B ropsued Boae. B 2011 r. Mapu- Jlop Ilonc
uccienoBal B I'peHNaHIuM MHHEpaad CEeplIeHTHH, KaK BO3MOXHOCTb TOIO, 4YTO JKHU3Hb
3BOJIIOMpOBaia B reizepax. Jlaypear Hobenesckoit npemun 6uosnor /xek lllocrak oTmMeTwni, 4to
Mbl MOXKEM JIerde HpeJCTaBUTh ceOe HAKOIUIEHWE OPraHWYEeCKUX COCIUHEHUN B MEPBUYHBIX
03Epax, 4eM B OKEaHe.

CoBpemeHHbIe HAYYHbIE NIPEACTABJICHHSA.

XumMuYecKkasi 3BOTIONUSA. XUMUYECKasl SBOJIIONUS WM NpeOHOTHYEeCKass 3BOJIOLUS —
NEPBBIM 3Tall 3BOJIOLUHU KU3HU, B XO/I€ KOTOPOrO OpraHUYecKue, MpeOMOTUYECKUE BEILECTBa
BO3HUKJIM U3 HEOPraHMYECKWX MOJEKYJ IOJ BIUSHUEM BHEIIHUX OSHEPreTUYECKUX U
CEeNIEKLMOHHBIX (aKTOPOB M B CWIy pa3BepThIBaHMS MPOLECCOB CaMOOPraHU3alMH,
CBOWMCTBEHHBIX BCEM OTHOCHUTEJIBHO CIIOKHBIM CHCTEMaM, KOTOPBIMH OECCIOPHO SIBJISIOTCS BCE
YIIIEPOA-CONEPIKALUE MOJIEKYJIBI.

Taxoke TUMHU TepMHUHAMU 0003HAYaeTCsl TEOPUSI BOSHUKHOBEHUS U PA3BUTHUS TEX MOJIEKYI,
KOTOpbIE HMEIOT MPHUHLMINAIBLHOE 3HAYEHWE JUIsI BO3HUKHOBEHHS M Pa3BUTUS IKUBOTO
BEIIECTBA.

I'eno6mo03 u ros00mo3. B 3aBUCUMOCTH OT TOTO, UTO CUUTAETCS MMEPBUYHBIM, Pa3INYAIOT
JIBa METOJI0JIOTUYECKUX MO/IX0/1a K BOIPOCY BOZHUKHOBEHUS KU3HU:

['eHO0MO03 —  METOAOJIOTMYECKUH TMOAXOJ B BOMNPOCE TPOUCXOKICHHS  KHU3HH,
OCHOBAaHHBIM Ha YyOeXJIEeHHHM B TEPBUYHOCTH MOJEKYJISIPHOM CHCTEMBI CO CBOICTBaMuU
MIEPBUYHOI0 F'€HETUYECKOI0 KOAA.

['0;100M03 —  METOAONOTHYECKH TOAXOJ B BONPOCE TMPOMUCXOKICHHUS  KHU3HH,
OCHOBaHHBIM Ha HJee MEPBUYHOCTH CTPYKTYP, HAJENEHHBIX CHOCOOHOCTBIO K 3JEMEHTApHOMY
00OMeHY BEeIeCTB MPU y4acTUU (PEPMEHTHOTO MEXaHU3MA.

I'mnoresa mupa PHK. K XXI Beky teopus Onapuna—XonaeiHa, Mpeanoiararomas
M3HAYaJIbHOE BO3HUKHOBEHHE OEJIKOB, MPAKTUYECKH YCTYMUIa MecTOo 0oJieeé COBPEMEHHOM.
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TomukoM Kk €€ pa3paboTKe MOCIYXHIO OTKphITHE pruO03uMoB — MmoJiekyn PHK, oGmamarommx
(bepMEeHTaTUBHOW aKTUBHOCTBIO M TIOATOMY CIIOCOOHBIX COETUHSATH B cebe (PyHKIMH, KOTOpPHIC B
HACTOSAIIUX KJIETKaX B OCHOBHOM BBITIONHSIOT 1Mo oTaenbHoctn Oenku u JIHK, 1O ecthb
KaTaJIM3UPOBaHUE OMOXMMHUECKUX PEaKIMil U XpaHeHHe HaciaeICTBeHHON nHpopmanuu. Takum
o0pa3om, Tpe/noaraeTcs, 4To nepBbie KuBbie cymectBa Obutn PHK-oprannzmamu 6e3 6enkoB
u JIHK, a npooGpa3zoM uX MOT CTaTh aBTOKATATUTHYCCKUHN ITUKII, 0Opa30BaHHBIN TEMH CaMbIMU
pubo3UMaMu, CIOCOOHBIMH KaTaJIM3UPOBATh CUHTE3 CBOMX COOCTBEHHBIX KOMUH.

I'mmore3a  mupa  moJmapoMaTH4ecKMx  yrieBoaopoaos. lumoreza  mupa
MOJIMAPOMATUYECKUX YIJIEBOJOPOJOB MBITAETCA OTBETUTHh HA BONPOC, KAK BO3HUKIMU IE€pPBbIC
PHK, npemnaras BapuaHT XMMHUYECKOW 3BOJIIOUMM OT MOJULMKIAYECKUX apOMATUYECKUX
yrieBoaopoaoB 10 PHK-mogo6HbIX 1enouex.

AJIbTepHATHBHbIE KOHUENIHNH.

IMTancnepmus. CornacHo teopuun Ilancnepmun, npennoxenHo B 1865 rogy HemMeukum
yueHbIM ['. PuxtepoM u okoHUaTENbHO CHOPMYITHPOBAHHON IIBEICKUM YYEHBIM APPEHHYCOM B
1895 roxy, u3Hb MorIa OBITH 3aHECEHAa Ha 3eMJII0 U3 kocMoca. Hanbomnee BeposTHO momnaianue
JKUBBIX OPTAaHU3MOB BHE3EMHOI'O MPOUCXOKICHUS C METEOPUTAMU U KOCMUYECKOW MBUIbIO. DTO
MIPEANOJI0KEHHE OCHOBBIBAETCSI HAa JAHHBIX O BBICOKON YCTOMYMBOCTH HEKOTOPBIX OPTaHU3MOB U
WX CIOp K pajyalyd, TIyOOKOMY BaKyyMy, HU3KUM TeMIIepaTypaM U JIPYTUM BO3JICHCTBUSM.
OpnHaxo 70 CUX IOp HET JOCTOBEPHBIX (PAKTOB, MOATBEPHKAAIOIINX BHE3EMHOE MPOUCXOXKIECHUE
MHUKPOOPTIaHU3MOB, Hali/ICHHBIX B MeTeopuTax. Ho eciu Obl ajke OHM MONaiy Ha 3eMITIO B TN
HAYaJIo KU3HU Ha Hallel IJIaHeTe, BONpPOC 00 M3HAYaJIbHOM BO3HMKHOBEHUU KU3HHU OCTABAJICS
Obl Oe3 oTBeTa.

O®psncuc Kpuk wu Jlecnim Opren npemnoxunu B 1973 rony apyroid BapuaHT —
VIpaBIsieMyl0 TMaHCIEPMHIO, TO €CTh HAMEPEHHOE <«3apakeHHe» 3eMiH (Hapsaay C JIpYTrUMH
IUIAHETHBIMH ~ CHCTEMaMH) MHUKPOOPTraHW3MaMH{, JOCTaBICHHBIMH Ha HEMUJIOTUPYEMBIX
KOCMHUYECKHX anmnaparax pa3BUTOM MHOIUIAHETHOM UMBWJIM3ALMEH, KOTOpas, BO3MOXKHO,
HaxoJujiach TMepea TInoOanbHOW KaTacTpoQol WM JK€ MPOCTO HajAeslach IMPOU3BECTH
TeppagopMUpOBaHUE APYTUX TUTAHET Uil Oyaylier KojloHu3anuu. B monb3y cBoeit Teopuu OHU
MPUBEJIM JIBA OCHOBHBIX JOBOJAa — YHUBEPCAJIBHOCTh I'€HETHYECKOI0 KoJa (M3BECTHBIE ApYyrue
BapHalluM KOJa WCIIOJIB3YIOTCS B Ouocdepe ropa3fgo pexe M Majlo OTIMYarTCs OT
YHHUBEPCATHHOTO) M 3HAYUTENHHYIO POJIb MOJHOIEHA B HEKOTOPBIX (pepmeHTax. MonmubaeH —
O4YeHb pelkuil anemeHT ans Bcel ConHeuHol cucteMsbl. [1o cinoBam aBTOpOB, MepBOHaYaIbHAs
LUBWIN3ALUS, BO3MOKHO, OOMTaja BO3J€ 3Be3/1bl, 000raméHHON MOIHOEHOM.

[IpoTuB BO3paxkeHHs] O TOM, UYTO TEOpHs MAHCIEPMHUH (B TOM YHCIE YNpaBisieMOl) He
pelIaeT BOMpOC O 3apOKJIEHUU KW3HM, OHU BBIIIBUHYJIM CIEAYIOIIMNA apryMeHT: Ha IUIaHeTax
JPYroro HEM3BECTHOTO HAM THIIA BEPOSATHOCTb 3apOKICHUS >KU3HHM HM3HAYAIbHO MOJKET OBITh
HaMHOTO BBIILIE, YeEM Ha 3emJie, HapuUMep, U3-3a HAJIMYUsl OCOOCHHBIX MUHEPAJIOB C BBHICOKOU
KaTAJIMTUYECKON aKTUBHOCTHIO.

B 1981 rogy @. Kpuk nanucan xuury «Life itself: its origin and nature», B KOTOpO#l OH
Oonee moapoOHO, YeM B CTaThe, U B MOMYJISAPHON (QopMe H3Iaraer THIOTE3y YIpaBIseMOi
MaHCIIEPMUMU.

Axanemuk PAH A. 1O. Po3anoB, rmaBa kommuccuu 1o actpobuonorun B Poccuiickoit
aKaJeMHUH HayK, CYUTAET, YTO KU3Hb Ha 3eMJII0 OblLIa 3aHECeHa U3 KOCMOCa.

IHopsiaok BhINOIHEHHS Pa0OTHI
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http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%B7%D0%B8%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BA%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0_%D0%BC%D0%B8%D1%80%D0%B0_%D0%BF%D0%BE%D0%BB%D0%B8%D0%B0%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
http://ru.wikipedia.org/wiki/1865_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/w/index.php?title=%D0%93._%D0%A0%D0%B8%D1%85%D1%82%D0%B5%D1%80&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%80%D0%B5%D0%BD%D0%B8%D1%83%D1%81,_%D0%A1%D0%B2%D0%B0%D0%BD%D1%82%D0%B5_%D0%90%D0%B2%D0%B3%D1%83%D1%81%D1%82
http://ru.wikipedia.org/wiki/1895_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BA%D1%83%D1%83%D0%BC
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B7%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D1%8D%D0%BD%D1%81%D0%B8%D1%81_%D0%9A%D1%80%D0%B8%D0%BA
http://ru.wikipedia.org/w/index.php?title=%D0%9B%D0%B5%D1%81%D0%BB%D0%B8_%D0%9E%D1%80%D0%B3%D0%B5%D0%BB&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D1%80%D0%B0%D1%84%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B8%D0%B1%D0%B4%D0%B5%D0%BD#.D0.91.D0.B8.D0.BE.D0.BB.D0.BE.D0.B3.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F_.D1.80.D0.BE.D0.BB.D1.8C
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F

1.U3yunth uHGOpMAIHIO O CYLIECTBYIOMUX TEOPHUSIX BOZHUKHOBEHHUS KU3HU Ha 3emie U
MIPOUCXO0KICHUEM UEJIOBEKA C TOMOILbIO IPE3EHTAlMU U BUeOMAaTepUaa;
2. OopMHTH MOTYyICHHBIC PE3YIbTAThI B BUJIE CBOIHBIX TAOIUII.

TaGHI/ILIa AHAJIM3a U OLCHKHU PA3JIMYHBIX THITIOTC3 MPOUCXOKACHHUA JKU3HU HA 3EMJIC.

TeOpI/II/I n CYH_IHOCTB TEOPHU HUJIU T'MIIOTE3bI ]_IOKaSaTeJ'IBCTBa
THUITIOTE3bI

Ta6JII/IHa aHaJIM3a U OLICHKHU PAa3JIMYHbIX T'HIIOTE3 IMPOUCXOXKACHNA YCTTOBEKA

VYuenslii wim oAbl [IpencraBneHus 0 MPOUCXOKICHUU YEIIOBEKA
¢dmrocod KU3HH

AHakcumaHip

Apucrorenb

K.JInuuei

HN.Kaut

A.H.PamumieB

A.KaBep3HeB

JK.B.Pobune

JK.b.Jlamapk.

Y./lapBuH.

5.IIpoananu3upoBarh MOJNYUYEHHBIE PE3YyNbTaThl, CPOPMYIUPOBATH BHIBOJ B COOTBETCTBHH C
IIOCTaBJIEHHOW I1EJbIO.

OTBeThTE Ha BONPOCHI
1. MoHO I paccMaTpPUBATh HU3KOPOCIOCTh KaK CIIOCO0 MPUCITOCOOIEHUS K
HU3KHUM TemIiieparypam?
2. OnumuTe MPUCIIOCOOICHUS OPraHU3MOB K Pa3IMYHBIM THUIIAM OCBEIIEHHOCTH

w

Kakoli Teopun npuaepxusaerech Bbl IMUHO? [Touemy?
4. Kakwue B3ris1/1bl Ha IPOUCXOXKICHHE YesoBeKa BaM Oimke Becero? Ilouemy?

JIuteparypa: 0-2 c.69-73

Tema 6. OcHOBBI IK0JIOTHH

IIpakTyeckas padora NeS
CpaBHHTeJIbHOE ONUCAHNE OTHOW U3 eCTeCTBEHHBIX MPUPOIHBIX CHCTEM

Hean: oxapakTepu3oBaTb OCOOCHHOCTHM COCTaBa H MPOTEKAIOIMIMX TPOIECCOB B
€CTECTBEHHOM DKOCHCTEME.
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TeopeTuveckuii MaTepuaJl

DKocHCTéMa, WM  DKOJOTAYecKas cucTéMa (0T  Jp.-Tped. O0ikog—  IKUIMIIE,
MECTONpeObIBAHUE U GUGTNUO — CHCTeMa) — OHOJOrHYecKkas CHUCTeMa, COCTOSIIas U3
COO0O0IIIeCTBA KUBBIX OPraHU3MOB (OHMOIIEHO3), Cpeabl UX OOUTaHUsI (OMOTOIT), CHCTEMBI CBSI3CH,
OCYILECTBIISIONICH 00MEH BELIECTBOM U YHEPTUEH MEX1y HUMHU.

[Ipumep »sKOCHUCTEMBI — TpyAd C oOOUTalONMMH B HEM pacTeHHsIMH, pblOaMu,
0eCI03BOHOYHBIMH KUBOTHBIMU, MHKPOOPTaHM3MaMH, COCTABIISIOIIMMHU >KUBYIO KOMIIOHEHTY
cUCTeMbl, OuoneHno3. /[l mnpyma Kak 5SKOCHCTEMBbl XapaKTepHbl JIOHHBIE OTJIOXKEHUS
OTIpEeIeIEHHOT0 COCTaBa, XMMUYECKHI COCTaB (MOHHBIM COCTaB, KOHLIEHTPALUS PACTBOPEHHBIX
ra3oB) W (u3MYecKHe mapaMeTphl (IIPO3PavyHOCTh BOJBI, TPEHJ TOAMYHBIX HM3MEHEHHM
TEMIIEpaTypbl), a TaKXKe ONpeAeTEHHbIE I0Ka3aTeNd OHOJIOrMYECKOH MPOAYKTHBHOCTH,
TpopUUECKUil cTaTyc BOI0EMA U CIICIIU(HUECKUE YCIOBHS JAHHOTO BOJOEMA.

Jpyroii mpuMep 3KOJIOTMYECKOW CHCTEMBI — JIMCTBEHHBIN JieC B cpeaHen nosioce Poccun
C OIpenesEHHBIM COCTABOM JIECHOM MOACTUIIKU, XapaKTEPHOM JJIsi 3TOr0 THIA JIECOB MOYBOM U
YCTOHYMBBIM PACTUTEIBHBIM COOOIIECTBOM, W, KaK CIEACTBHE, CO CTPOrO OINpeAeaEHHBIMU
MOKa3aTeNsIMU MUKPOKJIMMATa (Temmepatypsl, BJIQKHOCTH, OCBEILIEHHOCTH) u
COOTBETCTBYIOIIMM  TaKUM  YyCJOBHSIM  CpeAbl KOMIUIEKCOM JKMBOTHBIX  OPTaHU3MOB.
HemanoBakHbIM acrieKToM, MO3BOJISIFOIIMM ONPEAEATh TUIbBI U IPAHULIBI SKOCUCTEM, SIBIISETCS
Tpouueckass CTpykTypa cooOllecTBa U COOTHOLIEHHE IpOou3BoJaUTENe Ouomacchl, €€
noTpeduTeneil u pazpyuaroimmux 6MoMaccy OpraHU3MOB, a TaK)Ke MOKa3aTeNId MPOJYKTUBHOCTH
¥ 0OMEHa BEIeCTBa U YHEPTUH.

IMopsinok BbINOJIHEHHS PadOThI

1. BeibpaTh Hanbosiee MHTEPECHYIO, Ha Balll B3TJISA, JIJIS OMMCAHUS PUPOJHYIO CUCTEMY.
2. U3yuuth nH(MOpMALIUIO 10 TAHHOW TeME B JINTEPATYPHBIX UCTOYHUKAX;

3. OdopMuTh noTy4yeHHBIEC PE3YIBTATHI B BUAEC CBOJHOM TAOIHUIIBI.

4. ObopmuTh HOTOOTUET MO IKCKYPCHUH.

Tabnuira pe3yapTaToB HAOIIOICHUIA

DKocucremMa Komn-Bo IIponyueHTsl KoncymeHTsI Penyuentsl
erney NuTanus

4. Vcionb3ys BBIJAHHYIO CXEMY 3KOCHUCTEMBbI, COCTaBbTE CXEMY LIeTIU MHUTaHUs, UCHOJb3ys He
MeHee 6 3BEHBEB.
OAHOCTOpOHHHUE CBSI3U 0003HAaUbTe —, JIBYXCTOPOHHHE <¢—.
Ornpenenure, BEINAJCHUE KAKOTO 3BEHA U3 LIENU TUTAaHUS MOXKET IPUBECTH K CEPbE3HBIM
MOCIEACTBUSIM JUIsl OnoreorieHo3a. OTBET MOSCHUTE
OTBeTbTE Ha BONPOCHI
1. Kakoe 3HaueHue A OpraHU3MOB HMMEIOT JIPYrHe >KUBBIE OPTraHU3MbI, OOUTAIOIIME
psaom?
2. Ha3zoBuTe >XMBOTHBIX — oOuraTeneil skocucrembl. Kakum o0pa3oM OHHM CBS3aHBI C
pacTUTENbHBIM MUPOM HKOCHUCTEMbI? BO3MOXKHO M UX CylllecTBOBaHHE Oe3 pacTeHuit?
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http://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%82%D0%BE%D0%BF
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%83%D0%B4
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%B1%D1%8B
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D0%BE%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D1%86%D0%B8%D1%8F_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%BE%D0%B2
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B7%D1%80%D0%B0%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B2%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BD%D0%B4
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%91%D0%BC
http://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%81
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%92%D0%BB%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%B2%D0%B5%D1%89%D1%91%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B4%D1%83%D1%86%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D1%83%D1%86%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F

3. Kakue u3MeHEHUS MOT'YT BO3HUKHYTH B OKOCHUCTEMEC, €CJIM IIO KaKUM-TO IIPUYHMHaAM

NOTHOHYT BOJOPOCIH U BBICIIME PACTCHUSA?

4. Kakue opranusmsl Ci1y>kaT OCHOBOM MHOI'MX LIEIEl MUTaHus B JaHHON 3KocucTteMe?

5. Kakum o00pa3oM MposIBISICTCS TIPABUIO JKOJIOTUYECKOW MHUPAMUILI B JaHHOU

sKocucreme?

6. Kakue enie BUibl OTHOIIEHU, KPOME MUIIEBBIX, CYIIECTBYIOT B AKOCUCTEMAaX?

7. Kakum 00pa3oM OJIMH BUJT MOXKET 00ECTICUMBATh PACTIPOCTPAHCHHUE APYTOT0 WU APYTHX
BUJOB?

[Io oxoH4aHuum pabOTHI

IPO/ICTaHHOMN PaboTHI.

chopMynupyiTe BBIBOJ, OCHOBBIBAACh Ha pe3yjibTaTax

IIpunosxkenne k npakTuyeckoi padore Ne 3 BoisiBiieHHe MyTareHOB B OKpY:Kaloleil cpeae
U KOCBEHHAasl OLICHKAa BO3MOKHOI'0 MX BJIMAHHUSA HA OPraHU3M

Jlnst xmaccuuKalMy MUIIEBBIX J00aBOK B cTpaHax EBpocoroza paspabGoraHa cucTeMa
Hymeparun  (neiictByer ¢ 1953 roma). Kaxkmas mo0aBka HWMeET YHUKAIbHBIA HOMED,
HauuHatomuicss ¢ OykBol «E». Cucrema Hymepanuu Obula JOpa0OTaHa W MPHHATA IS
MeXTyHapoaHol Kiaccudukarmu Kogexe AnumeHrapuyc.

Kpacurenu (E-100 - E-199)

Kon o
Ha3zBanue no6aBku OtpunarenbHoe JeiicTBHE Ha OPraHU3M
n00aBKHu
‘E-lOO HKypKyMI/IHbI H ‘
‘E-lOl HPH60(1)JIaBI/IH H ‘
‘E 102 HTapramH HBLBLIBaeT aJUIEprUYeCKue peaKuun ‘
‘E-103 HAJIKaHeT, AIKaHUH HBLBLIBaeT pPaKOBBIE OMYXOJIH ‘
. . BrI3piBaeT 3a0051€BaHUS JKEITYI0YHO-KHILIEYHOTO
E-104 JKenTblii XUHOJTMHOBBIN YA
TPaKTa, AJUIEPrUYeCKUe peakuu
‘E-lO? H)KGJ'ITHﬁ 2G HBBISI)IBaeT AJUIEPTUYECKUE PEAKIUU ‘
Kenteiii "conneunsriii 3akat" FCF,
E-110 . BrI3bIBaeT anepruyeckue peakiuu
OpaHKEBO-XKENTHIN S
Komenmip; kapMUHOBast KUCIIOTA;
E-120 BbI3bIBaeT ajiepruueckue peakuuu
KapMHHBI
‘E-121 HL[I/IprCOBHﬁ KpacHbIl 2 HBLIBBIBaeT PaKOBBIE OITYXOIH
BeI3bpiBaeT 3a0051€BaHUS JKEITY10UHO-KHILIEYHOTO
E-122 A30pyOuH, KapMya3uH A
TPaKTa, aJUIEPTUIECKHE PEAKIINU
BrI3pIBaeT pakoBbI€ OMYXOJTH, aNIEPTHUECKUE
E-123 AMapaHT P y ’ P
peakuuu
ITonco 4R (myHuoBe1ii411
E-124 ( yHH . ) BbI3bIBaeT ajiepruueckue peakuuu
KOIIIEHWJIEBBIA KpacHbI A
‘E-125 HHOHCO, MyHLIOBBIA SX HBLBBIBaeT paKoBBIE OITYXOJIH ‘
‘E-127 HSpI/ITpOSI/IH HBLBBIBaeT aJIEPrUYeCKUE peakLun ’
‘E-128 HKpaCHHﬁ 2G HBLBLIBaeT aJJIepru4ecKue peakiuuu ’
‘E-129 HKpaCHHﬁ ouapoBaTesbHbId AC HBmsmBaeT JUIEPTUYECKUE PEaAKIUN ’
‘E 131 HCHHHﬁ MaTE€HTOBAHHBIA V HBmsmBaeT PaKoOBBIE OMTYXOIH ‘
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[E-132

HI/IH,I[I/IFOTI/IH, WHIUTOKAPMUH

HBLBLIBaeT aJJIepru4ecKue peakuuu

‘E-133 HCHHHﬁ onectamuiit FCF HBLISBIBaCT aJNIepruuecKue peakuu
E-140 (1) Xnopodusist u (ii)
XJ0pOUILTHHBI
(i)-MenHbie koMILTIEKCHI
Bri3biBaeT 3a0051eBaHus JKETYJOYHO-KUIIIEYHOTO
E-141 XJIOpOPHILIOB | (10)-
TpakTa
XJ0POPUIIIMHOB
N BbI3bIBaeT pakoBble OIyX0JIH, AJIJIEPrUUYEeCKUE
E-142 3eneHslii S p y ’ p
peakuuu
E-143 H3eJIeHLH7I npounblii FCF H
E-1503 Caxapublii kosiep | mpocToit Bri3biBaeT 3a00J1€BaHMS JKETYI0YHO-KUITICYHOTO
(xapamelnb pocTasi) TpakTa
Caxapusiii konep 11, mosmyyeHHbI
" o Br13b1BaeT 3a0051€BaHMs JKEIYJOUHO-KUIIEYHOTO
E-150b  |jmo "uienouHo-CynbPUTHOM
TpakTa
TEXHOJIOTHH
E-150c Caxapubiit konep III, nonydennsliii | Bei3biBaeT 3a0051€BaHMs KeNTy10YHO-KUIIEYHOT'O
1o "aMMHa4yHON" TEXHOIOTUU TpakTa
Caxapubiit koiiep IV, nonyueHHbIi
" on Br13biBaeT 3a0051€BaHMs JKEIYJOUYHO-KUIIIEYHOTO
E-150d |jno "ammuadHO-Cynb(HUT- HOM
TpakTa
TEXHOJIOTHH
E-151 UepHnbiii Onectsnuii BN, ueprbiii  ||Bei3piBaeT 3a001€BaHUs HKEITyI0THO-KUIIICYHOTO
PN TpaKTa, KOXKH, aJUIEPIrHUECKUE PEaKIIHH
E.152 VYrounb /Carbon Black BboI3bIBaeT pakoBble 0IyX0JId, 3a00I€BaHUS
(hydrocarbon)/ XKEJTYI0YHO-KHUIIIEYHOTO TPAKTa
. BrI3bIBaeT pakoBble OIyX0Jid, 3a00JeBaHUS
E-153 YToJIb pacTUTEIbHBIN p Y ’
KEJTyI0YHO-KUIIEYHOT O TPAKTa
o BrI3bIBaeT KUILIEUHBIE PACCTPOICTBA, HA €HHUE
E-154 Kopuunessiit FK (Brown FK) pacetp > HapyIl
apTepHalbHOTO JIaBIEHUS, aJUIEPTUUECKUE PEeaKIIHH
E-155 HKoquHeBmﬁ HT HBBISI)IBaeT AJUIEPTUYECKUE PEAKIUU
Kapotunsr: (1)-p -kapotun
E-160a | cuHTeTHUECKUH, (M)-DKCTPAKTHI
HaTypaJIbHbIX KAPOTHHOB
‘E-lGOb HAHHaTo, OMKCUH, HOPOUKCHH HBBISI)IBaeT aJUIEPrUYECKUe peaKnun
DKCTpaKT ManpuKH, KarcaHTHH,
E-160c
KarcopyouH
‘E-lGOd HHHKOHHH H
‘E-160e HP-ano-S-KapOTHHOBHﬁ AJIBIET U H
Ortunosslit 2¢up P-amo-8-
E-160f itp
KapOTUHOBOM KHCIIOTBHI
Br13biBaeT 3a6051€BaHus JKETYJOUYHO-KUIIIEYHOTO
E-16la | ®naBokcaHTUH e
TpakTa
Br13piBaeT 3a0051€BaHUS JKEITY10YHO-KHILIEYHOTO
E-161b |JIyreun A
TpakTa
Br13bpiBaeT 3a0051€BaHUS JKEITYI0UHO-KHILIEYHOTO
E-161c |Kpunrokcantun
TpakTa
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E-161d  |[PyGuxcanmus E;;;I;I:&CT 3a00J1eBaHUS KEITYJOTHO-KHIIIEYHOTO
E-161c  |Buonoxcanrus ]TS;;iI;I:aeT 3a00J1eBaHUS KETYTOUHO-KHIIIEYHOTO
E-161f |Ponokcaris E;;il;l:aeT 3200JIEBaHUS KEITYA0IHO-KHIIIETHOTO
E-161g |Kamraxcanmim ]TS;;iI;I:aeT 3a00J1eBaHUS KETYTOUHO-KHIIIEYHOTO
|E-162 HCBeKoanmﬁ KpacHbI, OeTaHUH H |
‘E-163 HAHTOHI/IaHBI H ‘
‘E-164 HIHa(bpaH H ‘
‘E-166 HCaH):[aJIOBoe JIEPEBO H ‘
|E-17O HKapGOHaTBI KaJIBIUS H |
‘E-l?l HI[HOKCH;I THTaHa HBLBLIBaeT 3200J1€BaHNs [IEYEHHU |
‘E-172 HOKCI/IL[BI Y TUJPOKCHUJIBI KeJe3a HBLI?.HBaeT 3a00JIeBaHUS TICYCHU |
‘E-173 HAJ‘IIOMI/IHI/Iﬁ HBLI?.HBaeT 3a00JIeBaHUS TICYCHU ‘
‘E-174 HCepe6p0 H ’
[E-175  |Bonoro (Gold) [ |
E-180 PyGuHoBbi TON BK Br13pIBaeT 3a0051€BaHUS JKEITYJOYHO-KUIIIEYHOTO
TpaKTa, aJNIEPrHUYeCKUE PEaKIuu
‘E-181 HTaHI/IHH [MUILEBLIE H ‘
‘E-182 HOpcefm, OpCHH H |

Koncepsantsi (E-200 - E-299)

Kon .
[ — Ha3zBanue no6aBku OTtpunarenbHoe JIeiiCTBUE Ha OpPraHU3M
. . . ||[BBI3BIBaeT aisiepruyeckue peakiuy, yHUUTOKAET B
E-200 Copounonas kuciota(Sorbic Acid) P peaii, yi
oprausme BuTamuH B12
‘E-ZOl HC0p6aT HaTpUs HBI)ISLIBaeT aJJIeprU4ecKue peakuun ’
‘E-ZOZ HC0p6aT KaJust HBI)ISLIBaeT aJJIEprU4ecKre peakuuu |
‘E-203 HCOp6aT KaJTBITUS H |
E-209 [Tapa-ruapokcOeH30MHON KUCIOTHI
TeNTUIIOBBIN AQUp
. BbI3bIBaET pakoBbIe OMyXOJIH, ATIEPrHYECKIe
E-210  ||ben3oitnas kuciorta P YOI, P
peakuun
BebI3bIBaeT pakoBble ONYXOJIH, alJIepruyecKue
E-211 bensoar Hatpus P y ’ P
peaknun
BbI3bIBaeT pakoBble OMYXOJIH, alJIepruyecKue
E-212 benzoar kanus p y ’ p
peaknun
BbI3bIBaeT pakoBbIe OMyXOJIH, aTIEPrHYECKIe
E-213 Bbensoar xanpus p YXOIH, P
peakuun
E-214 [Tapa-ruapokcrOeH301HOM KHCIO0THI||BBI3bIBaET pakoBbIE OMYXOJIH, alJIEpPrHUeCKUe
STUJIOBBIN d(pup peakuuu
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E-215 [Tapa-runpoxcnOeH301HON KUCTOTHI||BRI3BIBaCT paKOBBIC OMYXOJIH, aJUIEPTHICCKHE
ATHJIOBOTO 3(pripa HATPUEBAS COMb  ||pEaKITUN
E-216 [Tapa-oxcubGeH30MHON KUCIIO ThI BrI13bIBaeT pakoBbie OMYXO0JIU, aJUIEprUuecKue
MPONMIOBBIH 3up peakuuu
[Tapa-oxcnOEH30MHON KUCTOTHI
E-217 BrI3bIBaeT ajiepruyeckue peakimuu
MIPOIUIOBOr0 3pUpa HA HUeBasl COJIb
[Tapa-runpokcruOeH30MHOM KUCIOTHI
E-218 Pa-THAPS BrI3bIBaeT ajiepruyeckue peakimuu
METUIIOBBII 3hup
E-219 [Tapa-runpokcnbeH301HOI KUCIOTHI|BbI3bIBaeT pakoBble OMYXOJIH, aJlIepruuecKue
METHJIOBOTO 3(pHpa HATpUEBas COJIb ||[PEAKITUI
E-290 JTHOKCH Cepbl BEI3bIBaIOT 3200€BAHUS KETYJOYHO-KUIIIEYHOTO
p TpaKTa, aJUIEPrUYeCKUue peakiiuu
Br13biBatoT 3a001€BaHUS KETYJOUHO-KUIIIEYHOTO
E-221 Cynbdur HaTpus
ymed p TpaKTa, AJUIEPTHUECKUE PEAKIIHH
E-222 TupocyIbhHT HaTpHS Br13bIBatoT 3a001€BaHUS KETyJOUHO-KUIIIEYHOTO
pocy P TpaKTa, AJUIEPTHUSCKUES PEAKIIHH
BrI3bIBatoT 3a00eBaHUS JKETYJ0OYHO-KUIIIEYHOTO
E-223 [Mupocynbdur HaTpus rpaKra e
Br13bIBatoT 3a001€BaHUS KETYJOUHO-KUIIIEYHOTO
E-224 [Mupocynbdur kamus rpaKra e
F-295 Cymbut Kams BrI3bIBatoT 3a00J1€BaHUS KETYIOYHO-KUIIIEYHOTO
Y TpaKTa, aJUIEPTUYECKUE PEAKIIHH
BeI3bIBatoT 3a001eBaHUS KETyJ0YHO-KUIIIEYHOTO
E-226 CynphuT Kanpus YA
TpakTa
‘E-227 HFI/IL[pocyHL(bHT KaJIbLIUS H
£-298 I'unpocynbdur kanus (Oucynshur
KaJus)
E-230 Budenm, e BrI3bIBaeT pakoBbie OMyXOIH, allJIepruuecKue
’ peakiuu, 3a00JIeBaHUS KOXKHU
BEI3bIBaCT ajuteprudeckue peakinm, 3a00IeBaHus
E-231 Optodenun penon - P peakiiii,
BrI13bIBaeT amnepruueckue peakium, 3a001eBaHus
E-232 Oprodenunndenon HaTpus I P peakii,
‘E-233 HTI/Ia6eHI[aSOJ'I HBBBLIBaeT 3a00JIEBAHUS KOXKH |
‘E-234 HHI/BI/IH H ‘
‘E-235 HHaTaMI/II_II/IH (TMMapUITIH) H ’
‘E-236 HMypaBI)I/IHaﬂ KHCII0Ta H ’
‘E-237 H(DOpMI/IaT HaTpUs H ‘
‘E-238 H(DOpMI/IaT KaJIBITHS H ‘
BEI3bIBaET pakoBbI€ OMYXOJH, aJUIEPTHUECKUe
E-239  |[ekcameTrmiieHTeTpaMHuH — sap 60J‘I€BaHI/I$I}II<O>KI/I ’ p
9
‘E240 H(DopManLﬂemn HBBBBIBaeT PAKOBBIE OITYXOJIU ’
Br13biBaeT 3a0051€BaHMS JKETYA0YHO-KHIIIEIHOTO
E-241 I'BasikoBas cmona rpaKra A
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E-242

|lumernnmxap6onar

E-249 Hurpur Kasmis Bei3siBaeT pakossie onyxonu (I[Ipumeuanue: E-249
4acTo A00ABIAETCS B KOITUEHBIE MPOJIYKTHI)
BeI3bIBaeT HapylIeHUs apTEPUAIBHOTO JaBJIEHUS

E-250 Hutpur natpus (ITlpumeuanue: E-250 yacto nobasnsercs B
KOITYEHbIE MPOJTYKTHI)
BebI3bIBaeT pakoBble OIYXO0JIM? HApYLLICHHS

E-251 Hutpat natpus(Sodium Nitrate) aprepuanbHoro nasienus ([Ipumeuanune: E-251
4acTo A00ABIAETCS B KOIUYEHbIE MPOJIYKTHI)

E-252 Hurpar kanus (Potassium Nitrate) Bei3siBaet pakoBsie onyxonu (I[Ipumeuanue: E-252
4acTo A00ABIAETCS B KOITUYEHBIE IPOJIYKTHI)

‘E-260 HyKC}/CHaH KHCJIOTa H ‘

‘E-261 HAueTaT KaJIusg H ‘

AlleTaThl HATPUS: alleTaT HATpus,
E-262  |ruzppoanerar Hatpus (auanerar
HaTpHUsL)

‘E-263 HAueTaT KaJIBIIUS H ‘

‘E-264 HAueTaT aMMOHUSI H ‘

‘E-265 HI[erHILpoaueTOBaﬂ KHCJIOTA H ‘

‘E-266 HZ[erI/Iz[poaueTaT HaTpHs H ‘

‘E-Z?O HMonqua;I KHCJIOTa HOHaCHa VIS meTeit ‘

‘E-280 HHpOHI/IOHOBaﬂ KHCJI0Ta HBBISLIBaeT PaKoBbIE OIYXOJIH ‘

‘E-281 HHpOHI/IOHaT HaTpus HBLBLIBaeT PaKoBBIE OMYXOJIU ‘

‘E-282 HHpOHI/IOHaT KaJIbIIHSI HBLBLIBaeT PaKOBBIE OMYXOJIH ‘

‘E-283 ”HpOHI/IOHaT KaJus HBLBLIBaeT PaKOBBIE OMYXOJIH ‘

E-284 ”EOpHa}I KHCII0Ta HBBISLIB&IOT aJUIEprUYeCcKUe Peakluu ‘

E-285 HTeTpa6opaT Hatpus (Oypa) H ‘

E-290 HZ[HOKCH;{ yriaepoja H ‘

‘E-296 H}[6nquasi (MajIoHOBAas) KMCIOTa H ‘

‘E-297 Hd)yMapOBaﬂ KHCJIOTa H ‘

Antnoxcuaantsl (E-300 - E-399)

Kon Ha3zBanue no6aBku OTtpunarenbHoe JieiicTBHE Ha OpPraHNu3M
100aBKH p P
E-300 HACKOp6I/IHOBaﬂ KHCIIOTa H

HatpueBast conb ackopOUHOBOM
E-301

KHCIIOTHI (ackopOaT HaTpus)

KanbiiueBast conb acKOpOMHOBOM
E-302

KHCIIOTHI (acKOpOaT KaJbIus)
‘E-SOS HACK0p6aT KaJTust H ’
‘E-304 HACK0p6HnnaJILMMTaT H ‘
‘E-305 HACKOp6I/IJ'ICTeapaT H ‘
‘E-306 HKOHueHTpaT cMecH TOKO(epoJIoB H ‘
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‘E—BO? Ha-TOKO(bepon H

‘E-308 Hy-TOKOq)epon CUHTETHYECKUN H

|E-309 “5-T0K0(1)ep0n CUHTECTUYCCKUI H

|E-310 HHponpmranﬂaT HBLISBIBaeT aJIEPrUuecKue peakiuu

Bri3eiBaeT AJUICPrudCCKuC peakiuu, 3a00/1eBaHUs
JKCIITYJOYHO-KHUIICYHOI'O TPpaKTa, KOXH,
OTpHULATEIIBHO BJIUACT HA HCPBHYIO CUCTEMY

E-311 OKTwirajuar

BeI3piBaeT 3a0051€BaHUS JKEITY10YHO-KHILIEYHOTO
TpaKTa, aJUIEprUYeCKue peakliuy (Ha Koxe),
OTPULIATENIBHO BIMSET HA HEPBHYIO CUCTEMY

E-312 |[lomemnwmiramiar

BeI3piBaeT 3a0051€BaHUS JKEITY10YHO-KHILIEYHOTO
TpakTa

E-313 Druiarauiatr

|E-314 “FBaSIKOBaSI cMoIIa H

OpurtopOoBas (M30-aCKOPOMHOBAs)
KHCJIOTa

E-315

‘E-316 “3p1/1T0p6aT HATpUS H

‘E-317 “I/ISO-aCKOp6I/IHaT KaJus H

‘E-318 “I/ISO-aCKOp6I/IHaT KaJIBITHS H

‘E-319 HTpeT-6YTI/IJ'IFI/II[p0XI/IHOH H

BrI3biBaeT 3a00J1€BaHUS JKETYI0YHO-KHILIEYHOTO
TpaKTa, ICYCHU, AJJICPTUICCKUC PCAKIIUU
(ITpumeuanwue: naHHas 100aBKa yBEITUYUBACT
COZICp’KaHHE XOJICCTEpPUHA B OpPraHu3Me. )

E-320 |byrunruapokcuaHu3on

BrI3biBaeT 3a00J1€BaHUS JKETYI0YHO-KHILIEYHOTO
TpaKTa, ICYCHU, AJJICPTUICCKUC PCAKIIUU
(ITpumeuanwue: naHHas 100aBKa yBEITUYNBACT
COZIep’KaHKE XOJICCTEpPUHA B OpPraHu3Me. )

E-321  ||ByTUATUIPOKCUTOIYOT

Bri3biBaeT 3a00J1eBaHus KCITYAOYHO-KHUIICYHOTI'O

E-322 JlenmuTuHbI
TpakTa U MeYeHH

E-323 HAHOKCOMep H

‘E-324 HBTOKCI/IXHH H

‘E-325 H.HaKTaT HaATpUS H

‘E-326 “.HaKTaT KaJIns H

E-327 “J'IaKTaT Kb H

E-328 HHaKTaT aMMOHHUSA H

E-329 HHaKTaT MarHus H

‘E-330 H.HI/IMOHHaSI KHCIIOTa HBLBLIBaeT PaKOBBIC OTTYXOJIH
‘E-331 HLII/ITpaTH HaTpUs H
‘E-332 HHI/ITpaTH Kanus H
‘E-333 | ‘HI/ITpaTLI Kb ‘ ‘
‘E-334 HBI/IHHaH kucnota (L(+)-) H
‘E-335 HTapraTBI HATpUS H
‘E-336 HTapraTLI KaJHs H
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[E-337

HTapraT KaJusi-HaTpUst

E-338 | Oprodocdopras kucota ?;;}(I;I:B.IOT 3200JIeBaHUS KEITYA0IHO-KHILIETYHOTO
E-339  |Oprodhociars: narpus f;;i;l;l:aIOT 3a00JIeBaHUs KEITYI0YHO-KUIIIETHOTO
E-340  |Oprothocdarst kamus ?;;i];l:amT 3a00JIeBaHUS KEITyI0THO-KUIIICYHOTO
E-341 | Oprodocdarst kambius ?;;i];l:amT 3200JIeBaHUS KEITYAO0IHO-KHIIIETYHOTO
‘E-342 HOpTO(bOCd)aTLI aMMOHHUS H ‘
‘E-343 HOpTO(bOCQ)aTLI MarHus HBLBLIBaeT KHIIIEYHBIE pacCTPOMCTBA ‘
‘E-344 HHI/ITpaT JIELIUTHHA H ‘
|E-345 “HI/ITpaT MarHus H |
‘E-349 “MaJIaT aMMOHHS H |
‘E-350 “MaJ'IaTBI HaTpUs H |
‘E-351 HManaT Kanus H ‘
‘E-352 HMaJIaTLI KaJIbLMS H ’
‘E-353 HMeTa-BI/IHHaH KHCIIOTa H ’
‘E-354 HTapraT KaJIbIIHS H ’
‘E-355 HAILI/IHI/IHOBaH KHCJIOTa H |
‘E-356 “AILI/IHaT HATpUS H |
‘E-357 “AL[I/IHaT KaJtus H |
‘E-359 HAL[I/IHaT aMMOHMUA H ‘
‘E-363 HHHTapHaﬂ KHCJIOTa H ’
‘E-365 Hd)yMapaTH HATpHS H ’
‘E-366 Hd)yMapaTH KaJIvst H |
‘E-367 Hd)yMapaTH KaJIbITHS H |
E-368 ”CDyMapaTH aMMOHHS H |
E-370 H1,4-FCHTOHOHH aKTOH H ‘
E-375 HHI/IKOTI/IHOBa}I KHCIJIOTa H ’
s [[lens oo oo
E-381 HAMMOHI/Iﬁ JKEJIe30 IUTpaT H ‘
E-383 HFHI/Iuepoq)ocq)aT KaJIbIs H ’
‘E-384 HI/I?.onpoanuHTpaTHas[ CMeCh H ’

Kanpuuii nuHaTpureBas coib
E-385 |pTuneHauaMUHTPUYKCYCHOU

kucnotsl (CaNa2 D/IT'A)
E-386 i;::fglf;aMnHTeTpaaueTaT
‘E-387 HOKCI/ICTeapI/IH H ’
‘E-388 HTI/IOHPOHI/IOHOB&SI KHCIIOTa H ’
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[E-389

HI{I/maypI/mTHOL[I/IHpom/IOHaT H

|
‘E-390 "I[I/ICTeapI/IJITI/IO,HI/IHPOHI/IOHaT H ‘
|E-391 Hd)I/ITHHOBa;I KHCJIOTa H |
|E-399 “HaKT06H0HaT KaJIbIHA H |

Craduamn3saropbl, 3myJiabratopsi (E-400 - E-599)

i[((g)é[aBKI/I Ha3Banue no0aBku OTpunatenpbHOE IEHCTBUE Ha OPTaHU3M
‘E-4OO HAJ‘IBFI/IHOBaﬂ KHCJIOTa H ‘
‘E-40l HAJIBI‘I/IHaT HaTpus H ‘
|E-402 HAJIBI‘I/IHaT KaJust H |
|E-403 HAJIBI‘I/IHaT aMMOHHMS H |
|E-404 HAHLFI/IHaT KaJIbIIHSI H |
‘E-405 HHponaH-l,Z-z[I/IOJI aJbTMHAT H ‘
‘E-406 HArap H ‘
E-407  |Kapparunat u ero coiu E;EZ?;S; SﬁZﬁiaHm JKEITyI09HO~
E-407a |[[lepepaboTaHHbIE MOPCKHUE BOJIOPOCITH Efﬁrﬁiii};?g :ﬂZ?agggiBgngfsilﬂa pHecera
‘E-408 HFJIHKaH MEKAPCKUX JIPOFNOKEN H ‘
‘E-409 HApa6I/IHOI‘aJIaKTaH H ‘
‘E-410 HKaMez[L POKKOBOTO JiepeBa H ‘
‘E-411 HOBC}IHaﬂ Kamelb H ‘
‘E-412 Hl"yapOBaﬂ Kamenb H ‘
‘E-413 HTparaKaHT H ‘
‘E-414 HFyMMI/Iapa6HK H ‘
‘E-415 HKcaHTaHOBaﬂ KaMeb H ‘
E-416 HKapaﬁI/I KaMmenb H ‘
E-417 HTapLI KaMeOb H ‘
E-418 HFeJmaHOBaH Kamenab H ‘
‘E-419 HanTTH KaMeb H ‘
‘E-420 HCOp6I/IT, COpOMTOBBIH cHpoI H ‘
‘E-421 HMaHHHT H ‘
E-422 HFJ‘II/II_IepI/IH H ‘
[Ipumeuanue: 3Ta JoOaBKa HAXOIUTCS B
E-425 |[KoHbsIK cMOJIa, KOHBSK TJIFOKOMaHHAH %;;@I/Eeifgzﬁgzgg; Eﬁ?éi;g;?}f
JIMpeKTHBY IO CMEIIAHHBIM JI00aBKaM.
‘E-429 HHeHTOHLI H ‘
‘E-430 HHOJIHOKCH3THJ1€H(8) creapar H ‘
‘E-431 HHOHHOKCH3THH€H(40) creapar H ‘
‘E-432 HHOJII/IOKCI/IaTHJIeHcopGI/ITaH MOHOJIaypaT H ’
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H(nonncop6aT 20, TBuH 20)

[TonokcHITHIIEHCOPOUTaH MOHOOJIEAT
E-433
(momucopOart 80, TBuH 80)
[TonuokcuaTHIIEHCOPOUTAH MOHOTIATIBMUTAT
E-434
(monucopo6ar 40, TBuH 40)
[TonmMokcHATHIIEHCOPOUTAH MOHOCTEApAT
E-435
(momucopOar 60, TBuH 60)
[TomMoKCHATHIIEHCOPOUTAH TPUCTEapaT
E-436
(momucopOar 65)
‘E-44O HHGKTI/IHBIZ MEKTHH, aMUJOIEKTHH H ‘
E-441 ParicoBoe Maciio ruiporeHu3upPOBaHHOE C
BBICOKHM COJICp)KaHHEM TIIHIICPUHA
|E-442 HdDOC(baTI/Iz[a aMMOHHUMHBIE COJIN H |
‘E-443 HBpOMI/IpOBaHHOC pacTUTEILHOE MaCIIO H ‘
‘E-444 HI/I30-6YTI/IpaTaI_IeTaT caxapo3sbl H ’
‘E-445 H3(1)I/Ipbl MIMUEPUHA U CMOJIIHBIX KUCIOT H ’
‘E-446 HCyKIII/ICTeapI/IH H |
Br13biBaeT 3a001¢BaHMS JKEITYJOYHO-
E-450 |[Iupodocdats Y
KUIIEYHOTO TPaKTa
Tpudocdarer: Tpudocdar Hatpus S-
pudocd oL TP pocd p BrI13bIBatoT 3a00eBaHus Kemy109HO-
E-451 ||3amemennsii, Tpudocdar kanus 5-
. KHIIIEYHOTO TPAKTa
3aMelICHHBIN
[Tomudocdarsr: nomudocdar HaTpus
ocd bocd pud, BrI3bIBatoT 3a00J1eBaHus eIy I09HO-
E-452  |mommdocdat xamus, nonmudocdar Harpus-
KHIIIEYHOTO TPAKTa
KabIus, monudocdar KaabIus
[Tpumeuanue: 3Ta qoOaBKa HAXOIUTCS B
cTaauu oOCYKIEHUS U MOXKET OBITh B
E-459  |P-nuknoaexkctpux Y 9
OyaymieM BKITIOYCHA ITONPABKOM B
JIMpeKkTuBy MO pa3mMYHBIM JOOABKaM.
E-460 HL[eJm}ono3a H
Br13bIBaeT 3a001¢BaHUS JKEITY0YHO-
E-461 | Metunuemnntonosa Y
KUIIIEYHOTO TPaKTa
Bri3biBaeT 3a6051eBaHMs JKEITYJ0YHO-
E-462 OTUIEILTION03a y
KHIIIEYHOTO TPAKTa
BrI13bIBaeT 3a001¢BaHUS JKEITYJ0YHO-
E-463 [M'uapokcumponuIIeuItoI03a y
KUIIIEYHOTO TPaKTa
BrI3bIBaeT 3a001¢BaHMS JKEITYJ0YHO-
E-464 |[unpoxcumponuia METHIILEIII0N03a
KHIIIEYHOTO TPaKTa
Bri3biBaeT 3a6051eBaHUS JKEITYJ0YHO-
E-465 OTHIMETHWIEILTI0I03a Y
KHIIIEYHOTO TPAKTa
E-466 KapOokcuMeTrIIIeInirono3a, BrI13bIBaeT 3a001€BaHUS JKEITY0YHO-
HATPUUKAPOOKCHMETUIIIESIITION03a KHIIIEYHOTO TPaKTa
‘E-467 "3TI/IJ‘IFI/IHPOKCI/I3TI/IJ'IHGJ’IJ’HOJ’I03a H
E-468 KapOokcumetniiiemnrono3sl HaTpueBas conb ||[[pumeuanue: aTa mo6aBka HAXOIUTCS B
TpexXMepHast cTaauu o0CYKIEHUS i MOXKET OBITh B
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OyayuieM BKJIIOYEeHA KaK MOIMpaBKa B
JIMpEKTUBY O CMELIAaHHBIM JJOOaBKaM.

['maponusyemas nox qeicTBUEM

[Tpumeuanue: 3Ta 100aBKa HAXOAUTCS B
cTaauu 00CYKICHUS M MOXKET OBITh B

E-469

dbepMeHTHOE KapOOKCUMETH JI IeJITI0I03a OyayuieM BKJIIOYEHA KaK MOIpaBKa B

JIMpEKTUBY MO CMELIaHHBIM JJOOaBKaM.

E-470a Hatpuessie, KaneBbie M KAJIBIUEBBIE COJIN

YKUPHBIX KHCIIOT
‘E-470b HMaFHI/IeBHe COJIM SKMPHBIX KUCIOT H ‘
‘E-471 HMOHO- U JATJIUUEPUBI )KUPHBIX KUCIOT H ‘
E-472a D¢dupsl MOHO- M TUTIULEPHUIOB YKCYCHOW U

YKUPHBIX KHCIIOT

O(upsl MOHO- U JUTIIMLIEPUIOB MOJIOYHOU U
B-a77p |[PP1P JWTIALEPUTL

YKUPHBIX KHCIIOT
E-472c O¢dupsl MOHO- U AUTTULIEPUIOB JTUMOHHOM U

YKUPHBIX KHCIIOT
E-472d O¢upst MOHO- u nurnuiiepu10B BAHHON U

YKUPHBIX KHCIIOT
E-47% Ddupsl rmunepuHa, TUAeTUIBUHHON U

YKUPHBIX KHCIIOT
E-479f CwMmernranubie (pUpHI TIULIEPHHA, BAHHOM,

YKCYCHOH U KUPHBIX KHUCIIOT
‘E-4729 HCyKIII/IHI/IJII/IPOBaHHI)Ie MOHOTJIMLEPUABI H ’
‘E-473 H3(1)Hp1)1 caxapo3bl ¥ )KUPHBIX KUCIIOT H |
‘E-474 HCaxapornHuepHI[m H |
‘E-475 H3(1)1/1p1>1 MOJIMTIUUEPUIOB U KUPHBIX KUCIOT H |
E-476 HHOJ‘II/IFJ‘II/IHepI/IH MOJIMPULIMHOJIEATHI H ‘
E-477 [Tponan-1,2-111070BbIe 3UPHI KUPHBIX

KHCJIOT
E-478 D¢dupsl TaKTUIUPOBAHHBIX KUPHBIX KUCIOT

TIIMIEPUHA U TIPOTTHIICHTITAKOJIS

TepMuuecku OKHCIEHHOE COeBoe U 6000BOE
E-479b ||Macio ¢ MOHO- U TUTIIHIIEPAAMH KUPHBIX

KHCJIOT
‘E-480 HI[I/IOKTI/IJ'IC}’J‘IB(l)OcyKHI/IHaT HATpUS H |
E-481 HCTeapOI/IJ'I-Z-J'IaKTI/IJ'IaT HaTpHUs H |
E-482 HCTeapOI/IJ'I-Z-J'IaKTI/IJ'IaT KalIbIUS H ‘
‘E-483 HCTeapI/IJ'ITapraT H ‘
‘E-484 HCTeapI/IJ'IHI/ITpaT H ’
‘E-485 HCTeapopmq)yMapaT HATpUs H ’
‘E-486 HCTeapopmq)yMapaT KaJIbITHS H ‘
‘E-487 Hﬂaypnﬂcyan)aT HaTpus H ‘
‘E-488 HSTOKCHHHpOBaHHHe MOHO-H JIUTJIULIEPU]IBI H ‘
‘E-489 HS(I)I/Ip KOKOCOBOI'O MacJia U METWINIMKO3H/1a H ’
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[E-491

HCop61/1TaH MoHocteapat CIIOH 60

|

‘E-492 HCopGHTaH TpHUcTEapar H ‘
|E-493 HCopGHTaH mononaypar, CITOH 20 H |
|E-494 HCopGHTaHMOHooneaT, CIIDH 80 H |
|E-495 HCOp6I/ITaHMOHOHaHBMI/ITaT, CIIBH 40 H |
‘E-496 HCOp6I/ITaH tpuosear, CIIOH 85 H ‘

KapOoHnate! HaTpus: KapOOHAT HATpH,
E-500 |ruzpokapOoHat HaTpHsi, CEKBUKapOOHAT

HaTpus
E-501 KapOonats! kanmusi: kapOOHAT Kajus,

THIPOKapOOHAT KaJIHs
E-503 KapGoHnatel aMmMOHMS: KapOOHAT aMMOHHUS,

TUIPOKapOOHAT aMMOHHUS

KapOonarbel Maraus: kapOOHAT MarHus,
E-504  |ruppokxcukapOoHAT MarHus,

THIPOKCUKApOOHAT MarHHUsI
‘E-505 HKap60HaT xKeresa H |
‘E-SO? HCOJI;[Ha;[ KHCJIOTa H |
‘E-508 HXJ‘IOpI/I,I[ KaJus H ‘
‘E-509 HXJ‘IOpI/I,I[ KaJbLUs H ’
‘E-Sll HXJIOpI/IIl MarHus H ’
‘E-512 HXJIOpI/IIl 0JI0Ba H |
‘E-513 HCepHaa KHUCJIO0Ta H |
E-514 Cynbatsl HaTpus: cyabhaT HaTpuUs,

THIPOCYIb(AT HATPHUS
E-515 Cynbdats! Kanus: cynbdar Kanus,

TUIPOCYIb(aT Kaaus
E-516 HCyJIL(I)aT KaJIbLUs H ’
‘E-517 HCyJIL(baT aMMOHUS H ’
‘E-519 HCym,(baT MeIH H |
‘E-520 HCym,(baT QTIOMUAHUS H |
E-521 CynbaT amoMUHHUSI-HATPUS (KBACLbI

JIIOMOHATPHEBBIC)
E-522 Cynbdat amroMuHusA-Kaaus (KBacibl

ITIOMOKAJITUEBBIC)
E-523 Cynb¢aT amoMUHHUSI-aMMOHUS (KBaCLIbI

aIIOMOAaMMHUAYHbIE)
‘E-524 HF UAPOKCUI HATPUs H ‘
‘E-525 HF UAPOKCH ] KaJIns H ‘
‘E-526 HF UAPOKCH] KaJIbLUS H ’

I'unpokcun ammonust (Ammonium
E-527 Hydroxide)
‘E-528 HF UAPOKCH] MarHUs H ‘
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[E-529

HOKCI/II{ KaJIbIIU

|
‘E-53O HOKCI/I,Z[ MarHust H ‘
|E-535 Hd)eppounaﬂpm HATpUS H |
|E-536 Hd)eppounaﬂpm KaJust H |
|E-537 HFeKcauHaHOMaHraHaT )Kesesa H |
‘E-538 HdD(beppounaHHz[ KaJIbLMS H ‘
‘E-541 HAJHOMO(bOCCpaT HaTpHs H ‘
otz Kol ohar oo to oo
‘E-550 HCI/IJ‘II/IK&TBI HaTpHs H ‘
‘E-551 HI[I/IOKCI/II[ KPEMHHS H ‘
‘E-552 HCI/IJII/IKaT KaJIbLIAS H ‘
‘E-553a H(i) Cunukar maraus, (ii) TPUCHINKAT MarHHS H ‘
[E-553b | Tambk | |
‘E-554 HAJ‘IIOMOCI/IJII/IK&T HaTpHs H ‘
‘E-555 HAJ‘IIOMOCI/IJII/IK&T KaJIus H ‘
‘E-556 HAJ‘IIOMOCI/IJII/IK&T KaJIbLIUS H ‘
‘E-557 HCI/IJII/IKaT [IUHKA H ‘
‘E-558 HEGHTOHI/IT H ‘
‘E-559 HAJIIOMOCI/IJII/IKaT (xaonmn) H ‘
‘E-560 HCI/IJII/IKaT KaJIus H ‘
‘E-57O H}KI/IpHHe KHCIIOTBI H ‘
‘E-574 HFJHOKOHOBa;I kuciora (D-) H ‘
E-575 HFHIOKOHO-S-JIaKTOH H ‘
‘E-576 HFJHOKOHaT HATpUS H ‘
‘E-577 HFJHOKOHaT KaJIust H ‘
‘E-578 HFJHOKOHaT KaJIbIIHS H ‘
E-579 HFJHOKOHaT xKenesa H ‘
E-580 HFJHOKOHaT MarHust H ‘
E-585 HﬂaKTaT Kenesa H ‘

Yceunurenn Bkyca u apomata (E-600 - E-699)

Ko OrpunatenpHOE JCHCTBUE HA
a HazBanue no6aBku pHI A
00aBKH OpraHu3M
‘E-620 HFJ‘IyTaMI/IHOBaH KHCIIOTa HBBISI)IBaeT aJJIeprUYecKue peakuu ‘
‘E-621 HFJ'IYTaMaT HaATpUs OJHO3aMEIICHHBIN HBLBLIBaeT AIJIEPTUYECKUE PeaKIun ‘
['myramar xanust oJHO3aMe-1EHHbIN
E-622 .
(Monopotassium Glutamate)
‘E-623 H}II/IrnyTaMaT KaJIbIIHS H ‘
‘E-624 HFJ‘IYTaMaT aMMOHHS OJHO3aMEIIEHHBII H ‘
‘E-625 HFJ‘IYTaMaT MarHus H ‘
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[E-626

HryaHI/IJ'IOBaH kuciota (Guanylic Acid)

HBBISBIBaCT KHUIIEYHBIE pACCTPOMCTBA ‘

‘E-627 Hl"yaHHnaT HaTpUs ABY3aMELICHHBII HBLI3LIBaex KHILIEYHBIE pacCTPOMCTBA ‘
|E-628 HS'-ryaHHﬂax KaJIusl 1By3aMELICHHBIN HBBBBIBan KHILEYHbIE pacCTpOiicTBa |
|E-629 HS'-ryaHHﬂax KaJIbLIHS HBBBBIBan KHIIIEYHBIE pacCTPOMCTBA |
|E-63O HI/IH03I/IHOBa;I KHUCJIOTa HBLISHBaex KHUIIEYHBIE pACCTPOUCTBA |
‘E-631 HI/IHoanHaT HATpUsl IBy3aMEeIICHHbIN HBLISHBaex KHUIIIEYHBIE pACCTPOUCTBA ‘
‘E-632 HI/IHoanHaT KaJius JBy3aMelICHHbIN HBLISHBaex KHUIIEYHBIE pACCTPOUCTBA ‘
‘E-633 HS'-I/IHOSI/IH&X KaJIbLIS HBBBBIBan KHIIIEYHBIE pacCTPOMCTBA ‘
|E-634 HS'-pI/IGyHyKJIeOXI/IIIBI KaJIbLUs HBBBBIBan KHILEYHbIE pacCTPOiiCTBa |
|E-635 H5-p1/16yHyKneox1/mH Haxpus By3aMeEIICHHbIC HBBBBIBan KHILIEYHBIE pacCTPOMUCTBA |
|E-64O ”FJ‘II/IL{I/IH U €r0 HaXpHUEBBIC COJIH H |
‘E-641 HL-JIeﬁuHH H ‘

Ienoracurenu (E-900 - E-999) u npyrue BemecTBa

Ec())é[aBKH Hassamme 106aBK (())I;[IPaI/II{LIHa;;HBHOG NEWCTBHUE HA

‘E-9OO HI[HMeTHJIHOJIHCI/IJchaH H ‘
‘E-90l HquJmHI)H?I BOCK, OCJTBIN U JKENTHIN HBLBLIBaeT aJJIEPrUYeCcKUe peakuu ‘
‘E-902 HBOCK CBEUHOM H ‘
‘E-903 ”BOCK KapHayOCKHii H ‘
‘E-904 HU.[GJ‘IJ‘IaK (Shellac) H ‘
‘E-905a HBaSGJ'II/IHOBOG macJio "mumieBoe" H ‘
[E-905b |[Basemun I |
[E-905¢ ||[Mapacun [ |
‘E-906 HBeHsoﬁﬁaﬂ cMonta H ‘
E-908 ”BOCK PHCOBBIX OTpyOeit H ‘
E-909 HCnepMaueTOBHﬁ BOCK H ‘
E-910 HBOCKOBLIG 3hUpHI H ‘
‘E-911 H}KHpHHx KHUCJIOT METHIJIOBBIE A(UPbI H ‘
‘E-912 H3¢)Hpm MOHTAHUHOBOM KHCIIOTHI H ‘
‘E-913 H.HaHOJ'II/IH H ‘
E-914 HOKI/ICJ‘IGHHHI‘/’I MOJINITUIIEHOBBIN BOCK H ‘
E-916 HKaJ'IBI_II/ISI Homart H ‘
E-917 HKaJ'II/ISI Hoxat H ‘
‘E-918 HOKCI/IJII)I a3oTa H ‘
‘E-919 HHI/ITpOSI/IJ'I XJIOpHU]T H ’
‘E-920 HL-HI/ICTeI/IH H ‘
‘E-922 HHepcym;(baT Kanus H ‘
‘E-923 HHepcyﬂL(baT aMMOHHS H ‘
E-924b |Bpomar kasbis ?{BI?J:IB&CT pa.KOBLIC OITyXOJIH.

puMedaHue: 4acTo 100aBisercs B
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HF&SHPOB&HHHG HaITUTKH

‘E-925 HXnop

|E-926 HHI/IOKCI/II[ xJjiopa

[E-927b |Kap6amun

|E-928 ”HepOKCI/II[ OeHszoniIa

‘E-929 HHepeKI/ICB areToHa

‘E-93O HHepOKCI/II[ KaJIBLIMS

[E-938  ||Apron

[E-939  |[Cemmii

|E-94O HI[Hxnop;[H(pTopMeTaH, XJagoH-12

|E-941 ”A3OT

‘E-942 HHI/IaBOMOHOOKCI/II[

‘E-943a HEYTaH

[E-943b ||M306yTan

‘E-944 HHponaH

‘E-945 HXJIoneHTa(bTopaTaH

‘E-946 HOKTaQ)TopuHKHO6yTaH

‘E-948 HKchopozl

‘E-950 HAuecynLQ)aM KaJIusg

‘E-951 HAcnapTaM

[ukmamoBas KUCJIOTA U €€ HAaTPUEBBIE,
KaJIMEBbIC U KAJIbLUEBBIE COJIU

E-952

‘E-953 HHSOM&J‘IBTI/IT

CaX&pI/IH " €ro HaTPUCBBIC, KAJIMCBBIC U
KaJIbIIUCBBIC COJIN

E-954

Br13biBaet PAKOBBIC OITYXOJIN

E-957 ”TaYMaTI/IH

E-959 HHeorecnepHJmH JurnapoxaikoHn

E-958 HFHI/IqupI/BI/IH

‘E-965 HMaJ'I’bTI/IT

‘E-966 H.HaKTI/IT

‘E-967 HKCI/IJ'II/IT

E-999 H9KOTpaKT Ksuinaiin

E-1000 HXoneBaﬂ KHUCIIOTA

E-1001 HCOJ‘II/I 1 3(pupsl X0MHA

‘E-llOl HHpOTea3H

‘E-llOZ Hl“moxozooxcwlaw

‘E-llOS HI/IHBepTaSBI

‘E-1104 ”HI/IHE[BLI

‘E-1105 HHI/IBOI_II/IM

HBBBLIB&CT 3a00JIeBaHUS KOXKHU

‘E-lZOO HHOHI/I[{CKCT})OB&

‘E-lZOl HHOJ‘II/IBI/IHI/IJ‘IHI/IppOJ'H/I)IOH
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[E-1202

"HOJ‘II/IBI/IHI/IJ‘IHOJ‘II/IHI/IppOHI/II[OH

|

‘E-1404 HOKcheHHHﬁ Kpaxmail H ‘
|E-1410 HMOHOKanMaJI(pocq)aT H |
|E-1412 HI[HKanMaJI(I)OC(baT H |
|E-1413 quocq)aTHpOBaHHblﬁ nukpax mandocdar H |
‘E-1414 HAueTI/IJmpOBaHHLIﬁ nukpaxmandocdar H ‘
‘E-1420 HAueTI/IJmpOBaHHLIﬁ Kpaxmat H ‘
‘E-1422 HAL{CTI/IJII[I/IKanMaJIaI[I/IHaT H ‘
|E-144O HFH;{pOKCHHpOHHHKp axmai H |
|E-1442 ”FI/II[pOKCI/IHpOHI/IJIHI/IKp axMandocdar H |
|E-145O l‘KpaXMaJIHanI/IP'IOKTCHHJICYKHI/IHaT Starch H |

[Tpumeuanue: 3ta 100aBKa HAXOAUTCS

B CTaJIUU OOCYKJICHUS M MOXKET OBITh
E-1451 |AueTniaupoBaHHBIA OKUCICHHBIN Kpaxmall B OyayieM BKIFOYEHA MOMPABKOM B

JIMpeKTHBY IO CMEIITIAaHHBIM

no0aBKaM.
‘E-1503 HKaCTopOBoe MacJjo H ‘
‘E-1505 HTpnaTHnumpaT H ‘
‘E-1518 Hl“nnueppm TpHalerar (TpUaLeTHH) H ‘
‘E-1520 HHpOHI/IJIeHFJII/IKOJIL H ‘
‘E-1521 HHOJH/IBTI/IJIGHFJII/IKOJIB H ‘

Ha Tteppuropun Poccum  ucnonb3oBaHue

MUIICBBIX  J00aBOK  KOHTPOJHPYETCS

HallMOHAJIbHBIMU OpPraHaMunu POCHOTDC6HaII30Da U HOPMATUBHBIMU aKTaMW W CaHUTApHBIMU

MpaBUII

amu Munsapasa Poccuu.

OCHOBHBIMU JAOKYMCHTaMU ABJIAAFOTCS:

®denepanbHBIA 3aK0H «O CAaHUTAPHO-2ITNUACMHUOJIOTNICCKOM 6J1ar0nonyq1/m HaCCJIICHU

o1 30.03.1999 r. N 52-®3

®denepanbHBIA 3aK0H «O KayecTBE U 0e30ImacHOCTH MMUIICBBIX ITPOAYKTOB» OT

02.01.2000, N 29-®3

DenepanbHblil 3ak0H «OCHOBBI 3aKOHOIAaTENBCTBA Poccuiickoit denepanuu 00 oxpaHe

3710pOBBs Tpakaan» oT 22.07.1993

CanlluH 2.3.2.1293-03 «['urneanyeckue TpeOOBaHMUS IO TPUMEHEHHUIO TTHIIEBBIX

n06aBok» — c¢ 12 utons 2003 roga

3anpeménnbie 100aBKH — 3TO J00ABKH, TOCTOBEPHO MPUHOCSIINE BPEl OPTaHU3MY.

E121 — [{utpycoBsIlii KpacHbIH 2 (KpacHTeNb)
E123 — KpacHslii amapaHT (KpacuTelb)
E128 — 03.09.2007. KpacHsrii 2G (kpacuTelib)

E216 — ITapa-ruapokcrOeH30MHON KUCIOTHI MPOIHIIOBBINA AU, TPyIINa mapadbeHoB

(koHCEpBaHT)

E217 — Tlapa-TuapokcuOeH30HHOM KHCIOTHI MPOIIIIOBOTO d(hrpa HaTpueBast

COJIb(KOHCEPBAHT)
E240 — ®opmanbaerun (KOHCEPBAHT)
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http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D0%BF%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%BD%D0%B0%D0%B4%D0%B7%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D1%81%D0%BE%D1%86%D1%80%D0%B0%D0%B7%D0%B2%D0%B8%D1%82%D0%B8%D1%8F_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD_(%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD_(%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD_(%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F)
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B0%D0%BD%D0%9F%D0%B8%D0%9D&action=edit&redlink=1
http://ru.wikipedia.org/wiki/E121
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D0%BE%D0%B9_%D0%BA%D1%80%D0%B0%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/E123
http://ru.wikipedia.org/w/index.php?title=E128&action=edit&redlink=1
http://ru.wikipedia.org/wiki/E216
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B1%D0%B5%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%B5%D1%80%D0%B2%D0%B0%D0%BD%D1%82
http://ru.wikipedia.org/wiki/E217
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%B5%D1%80%D0%B2%D0%B0%D0%BD%D1%82
http://ru.wikipedia.org/wiki/E240
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%B5%D1%80%D0%B2%D0%B0%D0%BD%D1%82

Hepa3peménnblie 100aBKM — 3TO T00ABKU, KOTOPHIE HE TECTUPOBAIUCH WU TTPOXOIST
TECTUPOBAHUE, HO OKOHYATEJIBHOTO pe3y/bTaTa MOKa HeT.

e E127 — Dpurpo3uH — 3anpenieH B psjae CTpaH

e E154 — Kopuunessiiit FK

o E173 — AnroMunwmii

e E180 — Py6unossiii mutoa BK

o E388 — TuonponuoHoBas KuciaoTa

o E389 — JlunaypuntuoaumnpornioHaT

o E424 — Kypnnan

e E512 — Xuopua onosa(Il)

e EB37 — I'ekcanmanomMaHraHar kejesa

e E557 — Cunukar nuHka
e E912 — Ddups MOHTAHHHOBOM KHUCIOTHI
e E914 — OxucneHHBIH HOJIUATHIEHOBEIA BOCK
e [E916 — Kanpuus onat
e E917 — Kanug ifiogat
e [E918 — Oxcuasl a3ota
o E919 — Hurposzun xmopua
o E922 — Ilepcynbdar xanus
o E923 — Ilepcynbdar ammoHMs
e E924b — Bpomat kambIius
o E925 — Xuop
e E926 — JInokcua xja0pa
e E929 — Ilepekuch aleToHa
Pa3pemensr B Poccuu, HO 3amnpeniensl B EBpocorose:
e E142 — cuHTETHMYECKHI MUIICBOM KPACUTEIb 3CIEHBIN S

(] E425 — KOH)XAK, KOHXaKOBas MyKad, KOHXXaKOBasi KaMCIb U KOH>KaKOBBIN TIITOKOMaHHAaH'

JIUTEPATYPA
OcHoBHAas

1. OsuapoBa, E. H. buonorus (pacrenus, rpu0Obl, OakTepuu, BHPYCHI) [DIEKTPOHHBIH
pecypc]: yueonoe nmocobue / E.H. OBuapoBa, B.B. Enuna. - Mocksa: UH®PA-M, 2013. -
704 c. —Pexum noctyma: http://znanium.com/catalog.php?bookinfo=372782 (9bC
Znanium)

JlomosHuTeNBHAS

1. 3asu, P.I'. buonorus. TepMuHonornueckuit ciaoBaps [DnekTpoHHbId pecype] / P.I'. 3asm,
B.D. byrBunosckuii, B.B. /laBb10B. — MuHck: Beim. mk., 2013. — 238 c¢. —Pexxum gocryna:
http://znanium.com/catalog.php?bookinfo=509332 (3BbC Znanium)

2. Teopust 1 MeToauKa OOy4deHHS OWOJIOTHH[DJIEKTPOHHBIA pecypc]:yueOHbIe MPaKTHKH:

Metoauka npenonaBanus 6uosnorun / TepemoB A.B., Ilerpocosa P.A., Ilepenosuu H.B. -
M..MIIT'Y, 2012. - 160 C. —Pexnm JIOCTyma:
http://znanium.com/catalog.php?bookinfo=526590 (3bC Znanium)
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http://ru.wikipedia.org/w/index.php?title=E922&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=E923&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=E924b&action=edit&redlink=1
http://ru.wikipedia.org/wiki/E925
http://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
http://ru.wikipedia.org/wiki/E926
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D0%BB%D0%BE%D1%80%D0%B0
http://ru.wikipedia.org/wiki/E929
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BA%D0%B8%D1%81%D1%8C_%D0%B0%D1%86%D0%B5%D1%82%D0%BE%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/E142
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BB%D1%91%D0%BD%D1%8B%D0%B9_S
http://ru.wikipedia.org/wiki/E425
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B6%D0%B0%D0%BA

HNuTepHeT-pecypcesbl

1. www. kozlenkoa. narod. ru ([ns Tex, KTO y4uTCSd caM W YYUT JPYTUX; OYHO U
JMCTaHIMOHHO, OMOJIOTUH, XUMHH, IPYTHM IPEAMETaMm).
2. www. schoolcity. by (broorust B Borpocax u 0TBETax).
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