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Kenc 1.
KAK CP,EHATb BOAY
NMPATOAHOU ONA MNTbA?

OCHOBHOU UCMOYHUK Yucmoli 800bl — peKu, 03epad U Nod3emMHble 800bl. OOHAKo 800a Npupoo-
HbIX UCMOYHUKOB8, KaK npasusio, He coomeemcmayem CaHUmMapHo-2u2ueHU4YecKuM mpebosaHu-
AM K numeesoli 8o0e. [losmomy neped mem Kak nonacme 8 8000Np0OBOOHbIU KpaH, 800a mpeby-
em cneyuasabHOU O4UCMKU U 06e33apa)KueaHus. B Hekomopeix ciiy4yasax kK o0e He0obxoo0UMO
0ob6asniame Kakue-1ubo sewjecmaea 0719 KoppekmuposKu cocmasa coseli 8 Heli, m. e. KOHOUYU-
OHUpOBAM®.

lMpoueccol ouucmku, 06e33apaxusaHus U KOHOUYUOHUPOBAHUSA 8 COBOKYNHOCMU HA3bI8aAOM
8000nN0020MoBKOl.

3apaHune 1

B mpotecce 04MCTKM BOJBI TIPU MIOATOTOBKE €€
IUISL IUThEBOTO BONOCHAOXKEHIISI HEOOXONVIMO CHMU-
3UTh KOHI[EHTPAIUN COTEPKAIINXCS B HEV IIpUMe-
cell 0 6€30acHOTO IS YeJIoBeKa YPOBHS, T. €. [0
YPOBHSI CaHUTAPHO-TUTMEHNIECKUX TPeOOBAHMIL.
[Tpu 3TOM TMOTHOE OCBOOOXK/[EHE TIUTHEBOI BOTbI
OT UMEIOIIMXCs TIPYMeceii He IpeyCMaTpUBaeTCs.

OcCHOBHBIE CITOCOOBI OYMCTKM BOJIbBI HOBEPX-
HOCTHOTO MCTOYHMKA — OCBET/IeHue, oOeciBedn-
BaHIe 1 obe33apaxnBaHue. [IJis1 ocemeHust BObI
HeOoOXO[IMO YIaNUTh U3 Heé B3BellleHHbIE Bellle-
CTBa, I/Is1 00ecy8euuBaHusi — yCTPAHUTb OKpallleH-
Hble PAaCTBOPEHHbBIE BeIIeCTBa MPUPOJHOTO MpPO-
UCXOXK[EHNS, MPUIAINX BOfE LBETHOCTh. IIpu
06e33apaxusanuy BOLBI HMPOVCXORUT YHUUYTOXKe-

BopoHanopHas bawHs

rl.\|||

BaccenH ana otctanBaHua Boabl
YCTPOICTBO ANA XNOpUPOBaHUA

Boponposopg

HIE COflepKAIINXCSA B Hell MMKPOOPTaHM3MOB.
Croco6b! yrydieHus: KauecTBa BOJBL I COCTAB
BOJIOOYMCTHBIX COOPY>KE€HUII MUTheBOI0 BOLOIPO-
BOJIa 3aBUCAT OT BUJA UCTOYHUKA, a TaKXKe OT CO-
CTaBa U CBOJCTB Bopbl. IIpyHnunmuanpHas cxema
BOJIOIIO[TOTOBKM IIOKAa3aHa Ha PUCYHKe.

Onuwume npoyecc 8000N0020MO8BKU. [J715 3mo20 00NosIHUMe NpedsioxeHUs, 8b16pas Ha3Ha-
yeHue 0CHOBHbIX 3Mano8 N0020MOoBKU 800bl U3 NpedcmassieHHO20 CNUCKA.

e OrcrauBanue BOJbI B OCHOBHOM MCIIO/Ib3YETCA 1A

o OunbrpoBaHye HEOOXOAVMO IS

o B pesynbraTe X/II0pMpOBaHUSA IPOUCXOANUT

1) oTHeneHne MeIKMX YaCTHLL;

2) otpeneHne Hanbosee KPYIHBIX 3arpsA3HUTEElT;
3) obes3apakuBaHye BOJIbI;

4) oborarieHne BObI KUCTOPOIOM.



3apgaHune 2

B mporecce BOgONOATOTOBKYM 9acTO IIPYMEHAIOT 030H. Ero momy4aror n3 kncimopopa Bosjiyxa B CIeIy-
aJIbHBIX YCTAaHOBKAaX — 030HaTOpax. B 030HaTOpax mop /1eiicTBMEeM 57IeKTPUYECKOTr0 TOKa BEICOKOTO HAIIps-
KEHWs TIPOMCXOIT peakuus npespautenns kucnopopa O, B oson O,: 30, = 20,.

Ha kakom smane nodzomosku 800bI ucnosibdyemcs 030H? ObvACHUMe, Kakoe c8oUCMa0 030-
Ha obyc/i081u8aeM €20 npuMeHeHuUe 8 npoyecce 8000N0020MOBKU.

3apaHue 3

OuncTka BOABI IPY €€ MOATOTOBKE /ISl MUThEeBOIO BOJJOCHAOXKEHNM IIOfjpasyMeBaeT CHIDKEHME KOH-
LIEHTPALMM COlep>KAIUXCA B Hell IIpuMeceii 10 6e30I1acHOTro /IS 4e/IoBeKa YPOBHsA, IIPU 3TOM IIOTTHOE
0CBOOOXXIeHE MUThEBOI BOJIBI OT MIMEIOIVIXCS PACTBOPEHHBIX COJIEN He IIPelyCMaTpPUBaeTCH.

Mpednoxume 3kcnepumeHm, No380/1gUULU 8 DOMAWHUX YC108USX 00KA3AMb HAsu4ue pac-
MBOpPEHHbIX coseli 8 8000NP0OBOOHOU B80OE.

3apaHne 4

Bopa B ecTecTBEeHHBIX ICTOYHMKAX COIEPXKUT pa3HOe KOIMYeCTBO PTOPa: B ONHUX 13 HUX YPOBEHb CO-
nep>xanysi GTOpa HAXOANUTCA B Ipefieiax HOPMBbI, B PYTUX — He JOCTUTAeT ONTUMAIbHOTO 3HAYEHMS UJIN,
Hao00pOT, 04eHb BbICOK. HemocTaTok propa B MUTHhEBOIT BOZie BBI3BIBAET Kapuec 3yOOB, a ero M30bITOK
B/IMACT Ha pa3BuUTHe QII00pO3a — 3a60/IeBaHNA, OHUM U3 IIPU3HAKOB KOTOPOTO ABJIAETCA MATHUCTOCTD
aMaJu 3y0OB.

BcemmpHas opramsanys 3ipaBoOXpaHEeHNA PEKOMEH/IOBA/Ia CYNTATh BePXHell IpaHuIlell KOHIIeHTpa-
uio ¢gropa B Bofe 1,0 mMr/i, a HikHeit — 0,5 mr/n*. B pekax u 03épax ¢propa, Kak IpaBUIO, MajJIo — MeHee
0,5 Mr/71, BOZIa >Ke 113 IOA3EMHbIX MICTOYHIKOB, 0COOEHHO B BYJIKAHNYECKMX U TOPHBIX PailOHAX, MOXKET CO-
mepxarp 1o 50 mr/n dropa.

Ha xapre 1 BbifjenieHbl reorpaduyeckme o6/1acty, B KOTOPBIX TPYHTOBBIE BOABI COfepXar Ooree
1,5 mr/n ¢ropa.

Ha kapme 2 gbibepume mecmo (A, b, B, ), 8 komopom He cnegyeT ¢hmopuposame numeesyto
800y.

KEUC
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3apaHune 5

Hepocratok ¢gropa B muTheBOI BOfje BBI3BIBAET Kapuec 3yOOB, a ero M30BITOK BIANMSIET HA PasBUTHUE
¢mooposa — 3ab601eBaHNs, OHUM 13 IIPU3HAKOB KOTOPOTO SAB/IAETCS IMATHUCTOCTD 9Manu 3y6oB. B cy-
Jae HeOCTaTOYHOTO KOJMM4YecTBa propa B Bofie B IIUTHEBYIO BOAY JOOAB/IAIT PTOpCOfeprKallee Bellle-
cTBO, HanpuMep dropuj Hatpus. Ecnm ke ectecTBeHHOe copiepkanue GTOpa B BOJE C/IMIIKOM BENUKO,
ero IPUXOAUTCS TIOHIDKATh [0 JONYCTUMOro Ipefena. C 9Toll 1ie/bI0 BOAY MOXKHO, HampuMep, o6pado-
TaTb rallléHOM U3BECTbIO — TUPOKCUIOM KaIbLIVA Ca(OH)Z.

Cyyemom moeo, Ymo 8 60o/1bwieli yacmu numMoegouU 8006l hmMop cooepxumcA 8 8ude pmopuo-
UOHa F, sbickaxxume npednosioxeHue, nodyemy 018 CHUXeHUA CO0epXXaHusa ¢hmopa 8 8ode e20
MOXHO 06pabomame 2awéHol uzgecmobio? Ap2ymeHmupylime c80€ npednosioxeHue, COCMasus
coomeemcmaytowjee ypasHeHuUe peakyuu.

3apaHne 6

BononpoBozHyIo BoAy B 60/IBIINHCTBE C/Ty4aeB BIOMTHE 9P PEeKTUBHO 0CBOOOXKAAIOT OT BPEIHBIX IIPI-
Mecell Ha BOfj03a00pHBIX cTaHIVAX. OHAKO 110 Y TH /IO BOAOIIPOBOJHOTO KPaHa B KBAPTHUPeE BOJA MOXKET
BHOBb 3arpPSI3HUTBCS B M3HOIIEHHBIX TPYOOIIPOBO/AX, B TOM YNC/Ie CO/LIMM TSKEIBIX METAI/IOB, OITACHBIX
ns 3popoBbi. 1loaToMy 3a4acTyio BOZIONPOBOAHAS BOfIa HY>K/JaeTCsl B JJOIIOJTHUTE/IbHOI ouncTke. Iy
9TOTO IPUMEHSIOTCS OBITOBBIE DUIBTPBL

Yuénble M3y4mn BO3MOXXHOCTb OYMCTKM IUTHEBON BOZDBI OT TKENBIX METAJITIOB M OT COJIEN XKECTKO-
CTU C IIOMOIIIBIO OBITOBBIX PUIBTPOB TPEX TUIIOB. Pe3y/braThl Mcc/Ie0BaHNIT ITPeICTAaB/ICHBI HA AMlarpaMMe.

100

® 90

E 80 ®Zn

= 70 A

E 60 - . mPb

E 50 mCr

E, 40 —— — S — mSr

ﬁzg uFe

§ 10 I m HECTHOCTb
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Guaetp 1 DuneTp 2 duaetp 3

Kakomy cpunempy bl 661 omoanu npednouymeHue, 0CHOBbIBAACL HA OAHHbIX, NPedcmassieH-
HbIX Ha ouazpamme? ApzymeHmupytime cgoli omeem.

3apgaHve 7

OpraHndeckoe BelecTBO GEHO U IIPOAYKTHI €r0 B3aNMOJeIICTBYSA € XJIOPOM, KOTOPbII IPUMEHAETCSA
B IIe/IAX 00e33apaXMBaHNA BOJIbI, OTHOCATCA K Hanbojee 4acTo BCTpeyaeMbIM TEXHOTEHHBIM 3arpsA3HUTe-
JIAM BOZBL. DTU COENVIHEHMA CIIOCOOCTBYIOT PasBUTHUIO 3/I0KaUeCTBEHHBIX OITyXOJIelt, I03TOMY TpedyeTcs
KaK MO>XHO 60JIee IIOJTHO€ MX yfla/IeHue 13 IIUTheBOI BOBL.

Y4éHble IPOBENN MCCIENOBAHNA Ka4eCTBa OYMCTKM BOABI OT (heHO/Ma ¢ IMOMOIIBI0 TaK Ha3bIBaeMO-
ro nporoyHoro ¢unbrpa. [Ipn ncnonp3oBaHNM TPOTOYHBIX (GUIBTPOB I SOIOMTHUTEIBHON OYMCTKYI



BOJIOIIPOBOJIHOI BOIBI Ba)KHO YYMUTBIBATb CKOPOCTb (PpUIBTPOBAHNS, KOTOpas OLpefe/sieTcss Komude-
CTBOM BOJIbl, IIpOLIe/IIel Yepe3 GUIbTP B €ANHNUIY BpeMeHM Yepe3 eAMHNUIIY IOBEPXHOCTH.

B mpomecce mccnenoBaHusa BOAY C OAMHAKOBOJ Ha4ya/JbHONM KOHIIEHTpalueil ¢eHoma MpONyCcKan
C pa3HoIt ckopocThIo 1Ipu Temueparype 20 °C yepe3 IPOTOYHBIN PUIBTP ¥ OIPefe/IsA/IN OCTATOYHYIO KOH-
LeHTpaunio GeHona.

Onuwume nposedéHHble YyYEHbIMU UCCIe008aHUA. [J1a 3m0o20 0onosIHUMe npeodsioXeHue,
8bl6pas hpasvl U3 cnucka.

Yuénrple uccinemoBany 3aBUCIMOCTD oT
1) Havya/IbHasA KOHIIEHTpauyA GpeHoma B BOJE;

2) ocraToyHas KOHLIEHTpanus (eHosa B BOJE;

3) Temneparypa BOAbI;

4) ckopocTb GUIBTPALIUY BOJBI;

5) copep>kaHue TsOKENMBIX METAJUIOB B BOJIE.

3apaHune 8

B mporecce mccnenoBaHnsa KadecTBa OYMCTKA
BOJBI OT (PEHOJIA C TOMOIIBIO IPOTOYHOTO (PUIBTPA
y4EHbIe IIOTTYYMIN Pe3y/IbTaThl, KOTOPbIe OTpaKe-
HBI Ha rpaduKe.

Wcnone3ysa OaHHble, npedcmassieHHble HA
epacpuke, obwvAcHUME, noyemMy Npu UCNOJIb-
308aHUU NPOMOYHO20 hunbmpa He ciedyem
npesbidame CKOpoCmMb (huIbMpo8aHus 8006,
YKa3aHHyto npouzgooumesem ¢pusiempad.

OcTaToyHaA KOHUEeHTPauuA
¢deHona

- I T T 1

CKOpOCTb NPONYCKaHUA BOAbI
yepes copbeHT

3apaHne 9

ITo panHbIM BcemmpHoit opranusanum 3gpaBooxpanenns, 1o 80% Bcex 3ab0/ieBaHNIT B MUpe CBs3a-
HO C YHOTpeO/IeHneM B TNy BOAbI HEYJOB/IETBOPUTEIBHOTO KayecTBa. [IOIIOTHUTEIbHYIO PO/Ib UTPAIOT
¥ HapYIIeH)sI CAHUTAPHO-TUTYEHNYeCKNX TpeOoBaHMIil TPy OpraHu3aLny BofocHabkeHns. Boga, mocry-
IAOIasl B BOJOIPOBOAHBIN KPaH, JO/DKHA COOTBETCTBOBATD IIPUHATHIM 0aKTepMOIOIMIeCKIM II0KasaTe-
naAM. CaHUTapHBIM IIOKa3aTelleM KadecTBa BOIbI ABJIACTCH KO/U-UHOEKC — KOMMYEeCTBO KUIIeYHBIX MajIo-
4eK, KOTOpbIe CofiepKarcs B 1 71 BOAbL. [/ BOLOIIPOBOLHOI BOAbI KO/U-UHOEKC He IO/DKEH MPeBBIIIaTh 3.
9TO 3HAYUT, YTO B 1 JI BOABI JOIyCKaeTcsA He Ooee TPEX KUIIEYHBIX MaJo4YeK. bosbliiee MX KOMMIeCTBO
yKa3bIBaeT Ha BO3MO)XHOCTD IIONAJaHNUA B BORY 00Ie3HETBOPHBIX MUKPOOOB, KOTOpBIE BBI3BIBAIOT KII-
IIeYyHble MH(EKIVOHHbIE 3a00/IeBaHMAL.

Ykaxume, kakue 3a6o/1e8aHuUa Mo2ym b6bime 8b138aHbl ynompebrieHuem 3az2pA3HEHHOU 800bI
C HapyweHHbIM 6aKkmepuo102u4ecKUM COCMasom:

1) paguKynnT; 5) TUIIEPTOHNS;
2) nuaber; 6) MuIait;
3) remaTur; 7) DU3EHTePUS;

4) 6prouHoit Tud; 8) BeTpsAHaA ocIIa.

KEUC
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Kenc 2.

FT'OPHbIE MOPO/ADI
B CTPOUTEJIbCTBE

IIpuponHble KaMeHHble MaTepyabl C ApeBHell-
HIMX BpeMeH SIBJISII0TCS Haubosee IPOCTBIMU U JI0-
CTYNIHBIMU CTPOMTENbHBIMM MaTepuanamu. Bce
IOpeBHUE IIOCTPOMKU — XpaMbl, ABOPLbI, KpPeIo-
CTU, MOCTBI — BO3BOJVJIVIC 13 IPUPOHOTO KaMHSI.
B Erunre, Mekcuke, TprU/m, Iperun, tanuu, Ku-
tae, Kam6omxe, VIHAMM COXpaHM/IOCh MHOTO BBIfIa-
IOIIMXCA MaMATHUKOB KaMEHHOTO 304YeCTBa, SB-
JAIOIINXCA aPXUTEKTYPHBIMY LIeAE€BPAMU JPEBHUX
LMBUIM3ALNIL, CYIeCTBOBABILNX Ha 3eMIIe.

KamenHble MpupomHBIE MaTepuanbl O4YeHb
IIPOYHBI, JIO/ITOBEYHBI, OTHECTONKM. VIX momyJaoT
U3 Pas/IMYHbIX TOPHBIX ITOPOJ], 00pa30BaBLINXCS B
3eMHOIl KOpe B pe3y/lbTaTe OIpeleleHHbIX TeosIo-

.../3 Bac BO3ABUTAIV Mbl XpaMbl,

W3 Bac MBI c/1arajy ABOPIIbI Y SKVJINIIIA. ..
Banepuii Bprocos

TNYECKNX IPOILECCOB. Ilo IIPONCXOXXIAEHNIO TOPHbIE IOPOAbI ITOAPA3NENAIOTCA HAa MarMaTn4eCckKmne, oca-

IO4YHBIe U MeTaMOpUIeCKIe.

Maemamuueckue 2opHvle nopoobl CPOPMUPOBATNCH IPU OCTBIBAHUY MarMbl, HAXOJAIIENCSA B 3eMHOIA
Kope 1 B BepxHeit MaHTIH. Han6osee n3BeCTHBII IPUPOSHDIIT KAMEHb MaTMATHYeCKOTO IIPOVCXOXKIEHS —
rpaHut. OH sIB/ISIETCS OHOM M3 CaMbIX TBEPABIX, IVIOTHBIX ¥ MPOYHBIX TOpof. K /Ierkum MarmMatniecKum
IOpOJiaM OTHOCATCS mem3a u Tyd. [lemsa — mopucroe By/IKaHMYIECKOe CTEKTIO, 0Opa3yeTcsi B pe3yibra-
T€ BbICIICHUA BYTIKaHI/I‘{eCKI/IX ra3oB npu 6bICTpOM 3aCTbIBaHUMN JIABBI. TY(I) — IIopucTasd KaMeHHas Iopo-
Zia, KoTopas 06pa3oBaach 13 BY/IKAHIYECKOTO eIIa, By/IKaHNIeCKNX 60MO 1 ApyTruxX 067I0MKOB, BBIOPO-
HIEHHBIX BO BpEMsA N3BEPXKEHNA By]IKaHa, YI'UIOTHI/IBH.[I/IXCH " CKpEIZIEHHbIX Me)K,I[y CO6OI‘/‘I. MHTCPCCHO,
9TO M3 BY/IKAHMYECKOTO Tyda C/ie/laHo MOfaB/Lsiolee 6OMBIIMHCTBO CTAaTYIi Ha ocTpoBe ITacxu.

Ocadounvie nopodv: 06pa3oBaINCh B pe3yibrare
OT/IOKEeHNA MPOAYKTOB BbIBETPUBAHNUA I paspylle-
HIS pa3INYHbIX TOPHBIX NIOPOJ, U IIPOYKTOB XKU3-
HeflesATeNIbHOCTY PACTUTEIbHDIX 1 )KMBOTHBIX Opra-
HJ3MOB, HaCe/IABIINX OTPOMHbIE BOJIHbIE OACCEIHBIL.
B ocajioYHBIX TOPHBIX TOPOfIaX BCTPEYAIOTCSA OCTAT-
K/l BBIMEPUIMX OPTaHM3MOB, IO KOTOPBIM MOYKHO
IPOCTEANUTD UCTOPUIO Pa3BUTIS Pas/INIHbIX TePpU-
topuit 3eMmu. CaMble U3BECTHBIE OCalOYHbIE TOP-
Hble NIOPOZbI -~ M3BECTHAKM U IeCYaHMKI. VI3Bect-
HAK — 0CafloyHas TOpHas IOpOfia OpPraHUYecKOro
IPOVICXOXKJEHNA, COCTOAIAsA B OCHOBHOM 13 Kap6o-
Hara Kanbiys CaCO,. OCHOBY NeCYaHMKOB COCTAB-
JIAIOT 3epHA KBapIeBOro mecka — Sio,.

Memamopgpuueckue 20pHvie nOpoObl 0OPa3OBANTNCh B pe3y/IbTaTe BO3AENCTBNS Ha MarMaTu4ecKue U
0CafjO4YHbI€ TOPHbIE ITOPOIBI BBICOKOI TEMIIEPATYyPbl, NAB/I€HNA, IA30BbIX I BOOHBIX PaCTBOPOB pa3/jin4-
HOro coctaBa. Cpenu MeTaMOpGIUYIECKUX TOPHBIX TOPOJ Harbosiee pacpocTpaHeHbl MpaMop, KBapLiuT,

C/IaHIIbI.



Mpamop nipencTaBisieT co00il MepPeKpUCTA/UIN30BAHHDIN U3BECTHAK, COCTOSIUII B OCHOBHOM I3
kanbiuta CaCO,. MpaMop COfep>XUT JIOBOMbHO 6O/bINOE KOMUYECTBO TIPUMECENl IPYTUX MUHEPANIOB,
4acTO MIMeeT B COCTaBe OKaMeHeBIIMe OCTaTKM PacTeHMI 1 opranuaMoB. Emé B ipesneit Ipenun u Pume
MpaMop LieHVIN 332 KPAacOTy U IIPUPOAHBIN 0/1eCK 1 aKTUBHO IIPUMEHSIN B CTPOUTE/NbCTBE M APXUTEK-
Type.

Keapuyum - Kpemnkas 1 TBEpHas TOpHas IOPOJja CEPOro MM KPAacHOBATOTO OTTEHKA, COCTOALIAs
B OCHOBHOM 13 KBapua SiO,. KBapiut ucrnonb3oBajcs mpu CTpOUTENbCTBE HEKOTOPHIX YHUKA/TbHBIX U3~
BECTHBIX COOPY>KeHUi1, HanpuMep xpama Criaca Ha Kposu B Cankr-IleTep6bypre.

Crnanypl — pa3HOOOpa3HbIe TOPHbIE MOPOJbI, XapAKTEPHOI 0COOEHHOCTBIO KOTOPBIX ABJIAETCH CIION-
CTO€ pacIlo/Io’KeHIe€ MUHEPAJIOB, BXOJAIMX B MX cocTaB. CaHel OT/IMYaeTCs NOBBIIIEHHON IPOYHOCTDIO,
IIVPOKOJT LIBETOBOJI MAJIUTPOI U SAB/IAETCA OFHMUM U3 Hauboslee MOMY/IIPHBIX MaTepPUaIoB I/ leKopa-
TUBHOM OT/E/IKY CTEH, a TAKXKe JI/IS1 MISTOTOBJIEHNA BEPXHETO CIIOS1 KPOBIINL.

3apaHune 1
K BaxueilmmM ¢uU3NKo-MeXaHNYECKNM CBOIi- 09
CTBaM KaMHS OTHOCATCA IOPUCTOCTD, BOJOIIOIIO- ’
0,8

IeH1e, MOPO30CTONKOCTD. ITopucmocmv — cre-
[IeHb 3aII0/IHEHUA 00'beMa KaMHs Iopamu, oripene-

e
~

JIAeTCA KaK IIPOIIEHTHOE COOTHOLIeHNe 06BEMa Iop
KO BCeMy 00beMy KaMH:A. Bodonoenoujenue — cro-

e e
(52 Be )}

COOHOCTb KaMHs BIUTBIBATb U YAEPXKXMBATh B IO-
pax BoAy. Bopomorionienne 4ncieHHO BBIpakKaeT-

-

Csl B IIPOLIEHTAX KaK OTHOLIEHMEe MAacChl BOJBI, I10-
IJIOLIeHHON 06pasI[oM IIpU MOTHOM HACBIIIEHNN, K
Macce cyxoro obpasua. Moposocmotikocms KaMHsA
XapaKTepu3yeT ero CIOoCOOHOCTb IPOTUBOCTOSTD

BoponornoweHue, macc. %
o o0 o0 o o
o Bk N W B

B HAaCbILICHHOM BO,T.[OI7[ COCTOAHNM MHOTOKPaTHOMY
IIONIEPpEMEHHOMY 3aMOPaXXVBAaHNIO 11 OTTAVBAHUIO

0,1 0,2 0,3 0,4 0,5
Mopucroctb, %

0e3 BUAMMBIX IIPU3HAKOB paspylieHus u 6e3 3Ha-
YUTENTBHOTO CHYDKEHNS IIPOYHOCTH.

Cnanen oTIM4aeTcs BOIOHEIIPOHUIIAEMOCTBIO ¥ MOPO30OCTOMKOCTbIO. YK€ He OJHY COTHIO JIET 3TOT
CTPOUTE/IbHBINI KaMeHb IPUMEHAETCA B KauyecTBe KPOBEIbHOTO M OTHEI0OYHOTO MaTepyuana B CTpaHax
3anazgHoit Esponsbl. ITpuponHbIM cnaniieM NOKpbITh bykuHreMckuit feopet, JIyBp, pesumeHLns KaHIjIe-
pa lepmanun, DauHOyprckuit gBoper.

Ha rpaduke mpencraBineHa 3aBMCHMOCTb BOJOIOIIOIIEHNMA Pas3/IMYHBIX 0OpasIoB CIaHIA OT MX
MOPUCTOCTH.

Kakoli 861800 MOXHO cOesiamb Ha OCHOBAHUU OAHHbIX, NpeocmassieHHbIX Ha 2paguke?

1. Yem BbIllIe TOPUCTOCTD CIAHIIA, TEM MEHBIIE €70 IIOTHOCTD.

2. Bogomoronjenne kaMHel Bcerga COOTBETCTBYeT UX IIOPUCTOCTH.

3. BoponoronjeHne MCIbITyeMbIX 00pa31ioB CTaHIIeB BO3PACTaeT C yBeMIMUYEHEM UX HOPUCTOCTH.
4. Mop030CTOMKOCTb KaMHEeN TECHO CBSI3aHA C X BOJOIOITOLIEHIEM.

3apaHune 2

Boporornomenue omnpenensier BOSMOXXHOCTb MCIIONb30BaHVsI MPUPOSHBIX KaMHeN I Pa3IN4HbIX
nenert. KaMHy, KoTOpble MPaKTUYeCKV He BIIUTHIBAIOT BOAY, IPUMEHAIOTCS B Ka4eCTBe 1[eOHA B BBICOKO-
IPOYHBIX OETOHAX, /LA HOPOXHBIX MMOKPBITUIL, OOMNIIOBKY 3[aHuMii, Kinanku ¢pyHnamenro. Kamuun, ner-
KO BIMTBIBAIOLINE BOAY, MOTYT VICHO/Ib30BATbCs [l MOTy4eHNsT 6ETOHOB CPeHUX MapoK, HEeKOTOPBIX
BUJOB JIOPO>KHBIX TOKPBITHIL.

Ha puarpaMme npefcTaBieHo BOIOIOIIONeHe pasnuaHbix 06pasnos (A, b, B, I, [l u E) npuponubix
KaMHeI.

KEUC



KEUC 2

Bam Heobxooumo 8bibpame 0sa o0b6pas-
ya npupoOHsbix KamHel 011 o0b67uyoeku 30a- 30
HusA. Ha ocHo8aHuUuU 0aHHbIX, NpedCcmasieHHbIX 25
Ha ouazpamme, onpedesiume, Kakue obpasyl - £% 20
Jlydwe 8ce2o nodoldym 0714 asmou yenu. Apey- S 20
MeHmupytime ceoli 8b160p. s
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06pasubl KamHeWn

3apaHune 3

Mpamop orimyaeTcss pasHooOpasyeM IiBe-
TOB U Y30pOB, BBICOKOIl JeKOPAaTMBHOCTBIO, XOPO-
mo mnopmaércsa obpaborke. Mpamop HecmydaitHO
HOTy4YM/T CBOE Ha3BaHMe: B IiepeBoJie C IpeBHerpe-
4eCKOT0CI0BO «MpaMop» (LApHapoG) o3HavaeT«oe-
CTAILINIT KaMeHb». MpaMop IIMPOKO MCHONTb3YeTCA
npu odopmienun craHumit Mmerpo. Ha ¢otorpa-
¢ur® mpepcraBieH QparMeHT MpaMOPHOI 061u-
IIOBKM BeCTHOIO/IA CTaHUVM MeTpo «[loOpbIHMH-
cKasg» B Mockse.

Kakoli 861800 0 Mpamope u e2o npoucxoxoe-
HUU MOXHO COe/1amb HA OCHOBAHUU 3moli (ho- [ g P
mozpagpuu? Pl

1. MpaMOp OTHOCUTCA K MOPOJAM BYJIKaHNYECKOTO IIPOUCXOXKEHNA.

2. Mpamop AB/A€TCA OFHUM U3 JpeBHeNIINX MaTepyUaIoB, CII0/NIb3yeMbIX B CTPOUTENIbLCTBE.

3. Mpamop — MeTaMmopduyecKas IIopoja, B KOTOPOil MOTYT COXPAaHUTbCS OpraHNYecKie OCTaTKY 00 -
TaTesel IpeBHUX MOPEIL.

4. MpaMop TepMOCTO€EK 1 MOPO30YCTOMNYNB.

3apaHune 4

KamenHbIe MaTepuasbl U CTPOEHMA Pa3pyIIAIOTCA IO AelICTBIEM BHEIIHNX ycnoBuit. OCHOBHOI IIpH-
YJMHON paspylleHnsA ABJAETCA Pusuueckoe 6vléempusaniie, 0OyCIOBIEHHOE BO3[IE/ICTBMEM Ha KaMHU
3aMep3aoleit BObl. Xumuueckoe 6bi6empusaniie MOKeT ObITb 00yC/IOBIEHO KMCTIOTHBIMY JOKIAMU, BO3-
HUKAIOIVIMY BCTIEICTBYE PACTBOPEHNA B BOJE COLEPXKAIXCS B BO3JYXe OKCUIOB CEphI 11 a30Ta.

1. O6BACHUME NPUYUHY pa3pyweHus KamHel noo deticmauem 800b!.

2. ObwAacHume, noyemy nod OelicmgueM KUC/IOMHbIX 00x0el npoucxooum paspyuleHue
NAMAMHUKO8 apxumeKmypsl U3 Mpamopa.




3apaHune 5

L1 yBendeHns JO/IrOBeYHOCTY COOPY>KeHMI 3 KaMH: VICIIOIb3YIOTCA Pas3/IndHble KOHCTPYKTVBHbIE
¥ XIMITIECKIIe METOMIbI 3aIUThL. KOHCMPYyKmMueHAs 3auuma 3aKI0YaeTcs B CO3JaHNN ITA/IKVX VN IO
POBAaHHBIX NOBEPXHOCTEI. Xumuueckue mMemoovl 3auiumol TIPefyCMaTpUBAIOT 00pabOTKY BEpXHEIro IO
KaMH# BellleCTBaMM, KOTOPbIe PearnpyroT ¢ MaTepuaaoM KaMHs, 00pa3ys HepaCcTBOPMMbIe ITIOKPBITHA.

Yqumeleas ¢pakmopel, cnocobcmeyrowue paspyweHuto KamHet, 06vscHUMe, noYyemy nosu-
pPOBKA NOBEPXHOCMU KAMHeU U UCNnoJ/1b308aHUe NOKpbIMuUl MOXem npusecmu K y8esuyeHuro
00/1208€4HOCMU COOPYXKeHUU U3 KAMHS.

KEUC



0 Kenc 3.

BETPOSHEPIETUKA

Berep - opmH 13 BuioB BO30OHOB/IsIEMbIX (a/IbTEPHATUBHBIX) UCTOYHMKOB aHeprun (BVIJ), koTopsie
06pa3yIoTCst Ha OCHOBE IIOCTOSIHHO CYIeCTBYIOLIVX VI MEPUOANYECK) BO3HUKAIOMINX [IPOLIECCOB B IIPH-
pone. K Bo306HOB/IsIeMbIM MICTOYHMKAM HEPIMU OTHOCATCS TakoKe oHeprust COMHIA, SHEPIUsl IPUINBOB
V1 OT/IVIBOB, SHEPTHSI COTEPKAIMXCS B HeApax 3eM/IV TOPHbIX TOPOf, (reoTepMasibHast SHEPTHS) 1 Ap.

MCTOPI/IH Pa3BUTHA BETPOIHEPIETUMKNM HACUMTBIBAET MHOTVIE€ BEKAa U HAYMHAETCA C MCIIONTb30BaHUA
Imapyca 1 BETpAHbIX MEJIbHNII. B IocnegHne rojjbl BETpOdHEPreTKa — OJHO 13 Hanbosee 6IJICTPO pa3Bu-
BanOmInxcAa HaHpaBHEHI/If{ aTIbTepHaTI/IBHOf;I SHEPreTUKMN.

3HCPI‘I/IH BETpPa, B OT/INYME OT SHEPTUM MCKOIIAEMOI'0O TOIVINBA, IPAKTUYECKN HENCUEPIIaeMa.

3apaHue 1

Ha guarpaMmax npepcTaBieHa CTPYKTypa MCTOYHMKOB Hepruu B 2012 roxy, % (puc. 1) 1 mporuos eé
cocrosnus B 2030 roxy, % (puc. 2)S.

H HedTb m Hedtb
19 mrlas mras
5,2
» Yronb ® Yronb
M BosobHoBnaemble B Bo3obHoBAAeMmble
WUCTOYHUKM WUCTOUYHUKMK
299 B TMapo3HepreTUka 27,7 B MMapo3HepreTUka

W ATOMHasA sHeprua

 ATOMHasA sHeprua

23,8

Puc. 1. Vicrounuku saepruu 2012 r. Puc. 2. Victounnku sHepruu 2030 r. (mporxos)

Kakoti u3 npUBeaeHHle HUe 8b180008 coomseemcmeyem OGHHbIM, NOKA3AHHBIM HA aUGZPGMMGX?

m 1. B cTpykType MupoBOro norpebnenns sHepropecypcos B 2030 rogy He Ipou3oiiieT HUKAKNX M3Me-
@) HEHUIA.

T 2. B 2030 rogy mporHosupyeTcs cOXpaHeHVe TMAVPYIOLel O/ BO30OHOB/IAEMBIX ICTOYHIKOB SHEPIMIL.
IS 3. IIpeobnanatomias Ko YIeBOZOPOSHBIX UCTOYHNKOB SHEPIUU B CTPYKTYpe MUPOBOTO IOTpebie-

X HIA 3Hepropecypcos coxpanurcsa po 2030 ropa.



4. Yr1eBOOpOHBIE ICTOYHVKI SHEPIMY B CTPYKTYPE MUPOBOTO HOTPeO/IeHNIs SHEPrOpeCypCcoB yTPaTAT
CBOE 3HaYEHMe.

5. B 2030 rogy nporHosupyercsa HeKOTOpOe YBeNnueHue NO/M albTepHATUBHbBIX ICTOYHMKOB SHEPTUMA.

3apaHue 2

BakHeitmas xapaktepucTuka 3¢¢GeKTUBHOCTI
PabOThI IPEAIPUATHIL ITIEKTPOIHEPTETUKI — KOIP-
PuyueHm UCNONL306AHUSL YCMAHOBIEHHOT MOU4-
nocmu (KUYM).

KINYM xapakrepusyeT 3pQeKTUBHOCTD 37IeK-
TPOCTAQHLMY B L[eJIOM M paBeH OTHOIIEHNIO (pak-
TUYECKV BBIPAOOTaHHOI 3JIEKTPOSHEPIUM B Tede-
HIe TOfIa K TOVl 9HEpTuM, KOTopast MOITa ObI OBITH
BbIpabOTaHa Ipy paboTe 3MeKTPOCTAHIVM Ha IIPO-
€KTHOJl MOIITHOCTY B TeYeHNe BCEro 3TOTO Nepyo-
Jla BpeMeHII.

KMYM yunTbIBaeT IMpOCTOM CTAaHLMM BO Bpe-
M [Ieperpy30K TOIUIMBA, PEMOHTA, 0TKa30B 060py-
JOBAHNUA U Ap., a TaKXKe Te (PaKTOPbl, U3-3a KOTO-
PBIX CTaHI[UA He MOXKET SKCITYaTMPOBAThCA Ha IPOEKTHON MOITHOCTY B OIIpe/ie/IeHHBII IIepIof, pabOTHI.
MaxkcumanbHOe 3HaueHNe KoadduineHTa papHo efguHue (100 %).

B tabmmie npencrasnensl sHaveHnsA KVYM pa3nuyHbIX BUJOB 9/1eKTPOCTAHINUIL.

Tun snekTpocTaHImit Cpepnee snauenne KMIYM, %

AtomHbBIE 90

BerpsHble 25-30
TeorepmanbHble 65-75
TugpoanekTpocTaHUM 40

TernnoBele 1 Ta30TypOUHHbIE 50-60
IIpunusHble 12-33
ConHeyHble 10-20

Wcxo04 u3 npedcmasneHHoU uHgopmayuu, 8bibepume npasusibHoe ymeaepxxoeHue, Komopoe
xapakmepusyem ¢hakmopel, snusouue Ha sesiuduHy KMYM eempsaHbix ycmaHo8ok.

1. BeTpsAHBIE YCTAaHOBKY He 3aTPA3HAIOT BO3[YX YIJIEKMCTIBIM Fa30M.

2. HemocToAHCTBO BETPOBBIX IIOTOKOB 00YCTIOBNMBAET HECTAOMIBHOCTD ITPOMU3BOJICTBA 3/IEKTPOIHEPTIN
Ha BETPsIHBIX YCTAHOBKAX.

3. B BeTpsAHBIX yCTaHOBKAX IPOUCXOANT IIpeoOpa3oBaHyie 3HEPIM BeTpa B IPyTe BUILI SHEPTUIL

4. DHeprus Berpa, Kak 1 sHeprya Co/lHIA, MPAKTHYECK! HeycuepIIaeMa.

3agaHune 3

BripaboTKa 3/1eKTpOSHEpruy Ha BETPOSNEKTPOCTAHIMM 3aBUCUT OT bl BeTpa. IIpm ymeHbIeHVn
CpejfHell CKOPOCTH BeTpa Pe3KO YBEINUMBAETCA Ce0eCTOMMOCTD 3/IeKTpOsHeprun. Berporeneparop HaunHa-
T BbIpabaThIBaTh 37IEKTPOIHEPIHIO IIPU CKOPOCTH BeTpa 3 M/C ¥ OTK/IIOYAeTCs IIPY CKOPOCTH BeTpa boree
25 m/c. MakcuMasibHast MOLTHOCTD HOCTUTAETCS TP CKOpOCTH BeTpa ~15 m/c. ITo BenmmunHe ckopocTu Be-
Tpa MOYKHO CYJIUTb O IIEPCIIEKTUBHOCTY IIPMMEHEHNSA BETPAHBIX 9IEKTPOCTAHIMI B TOM V/IM MTHOM palioHe.

Ha puarpamme mpepcTaB/ieHbl JaHHBIE O CKOPOCTHU BeTpa (M/C) 32 OTOIMTEIbHBIN EPUOZ U 32 TPU
HaybosIee XOMONHBIX MecsIa Ha Pa3InyuHbIX Tepputopusx (A, b, B, I' u [T).

Ha ocHosaHuu 0aHHbIx Quazpammel ykaxume:
1) kakaa meppumopus Haubosee nodxodum 01 pazmewyeHUs 8empAHOU 371eKMpPOCMAaHyuU;
2) Ha KaKux meppumopusx He cJiedyem pasmeuwjams 8empsHble 371eKmpoCcmaHyuu.

11
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Tepputopum
3ana Hune 4 W 33 OTONMTENbHEIM Neprog,
B mocnepHee BpeMsA NOMYyYWINM paclpoCTpaHe- W 32 TP Haubonee XOIOAHLIX MecAU2

HJIe TaK Ha3bIBaeMble TUOPU/HbIE CYICTEMBI SIeKTPO-
CHab)XeHMs1, KOTOPBIe YaCTO YCTaHABIMBAIOTCA B 3a-
TOPOJIHBIX JIOMAX, PAaCIIOJIOKEHHBIX Ha TEPPUTOPUIX, I7ie CYILIEeCTBYIOT IIepeOoM ¢ Iofadeli 3/1eKTPOIHEPIUIL.
[u6puaHbIe CHCTEMbI 9eKTPOCHAOKEHNS BKIIIOYAIOT B Ce0s1 HECKOIPKO HE3aBVICHMBIX MCTOYHIKOB 9Hep-
UM, HaIIpYMep: BeTPOreHepaTop, COTHEYHble HaTape, mpeodpasyoliye COMHEYHYI0 SHEPTHIO B IOCTOSH-
HBIJT 97IEKTPUYECKIUIT TOK, AM3e/IbHBII 11U OEH3MHOBBII TeHePaTop, BhIpadaThIBAIOIINI SHEPIMIO 3 CUET He-
BO300HOBJIIEMOTO YI/IEBOZOPOJHOTrO TOIUINBA. B crcTeMe TakxKe 00:3aTeIbHO YCTAHABIMBAIOTCA aKKYMY-
JIATOPBI, KOTOPbIE HAKAIUIMBAIOT BbIpabaTbiBaeMyIo sHepruio. KoHTponb paspsfa u 3apaga akKyMyniaTopa
OCYILeCTB/IsIET KOHTPO/IIEP; Ipeobpa3oBaHIe IOCTOSHHOTO HAIIPSDKEHMsI aKKYMY/LITOPHBIX 6aTapeil B Iie-
PpEeMEHHOE HaNpsDKeHe POUCXOAUT B MHBEPTOPE.
[TpuHUMIMaTbHASL CXeMa TUOPUIHON CHCTEMBI 7IeKTPOCHAOKEH IS IIPEfICTaB/IeHa Ha PUCYHKE.

KOHTFONNEP

BATAPER

AMSENBHBIN N
BEH3VHOBbIM
FEHEPATOP

NOTPEBUTENL

Kakum obpaszom ucnons3osaHue 2ubpudHol ycmaHo8KuU no3eosisem ocyujecmesiame becne-
M peboliHoe obecneyeHue nompebumensa s3nekmpo3Hepauel? [Jatime pazsepHymesilt omaem.
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Kenc 4.
KAK BbIPACTUTDb
PACTEHUA BE3 TPYHTA?

IToMMMO TpafMIIMOHHBIX METONOB BbIpalllBa-
HIs paCTEHMII B IPYHTE, CYLECTBYIOT a/IbTEpHATIB-
Hble MeTOfibl, KOTOpble MOXXHO IPMMEHATb KakK
Ha CeIbCKOXO3AJMCTBEHHBIX NPENNPUATHUAX, TaK U
B (pepMepCKUX XO3sMCTBAX, a TAKXKE B JOMAIIHIX
ycnoBuAxX. OfyH U3 TaKMX METOMIOB — I'YPOIIOHMKA.

TudponoHuxa — 3T0 cIocod BbIpalBaHMs pac-
TeHWII Ha MICKYCCTBEHHBIX Cpefiax 0e3 MCIIONb30-
BaHNA NOYBbL. IIpy BhIpalMBaHUM I'MAPOIOHHBIM
CII0c060M KOpPHM pacTeHWiT HAXOHATCS He B MOY-
B€, a B HACHIIIAEMON BO3JyXOM BOJHOI Cpefie VI
B IIOPUCTON TBEPAOIL cpefie — cyOcTpare. B kavecTse
cybcTpara MCIONB3YIOT TOP, IpaBuil, KePaM3UT
U Ipyriie IIOPUCThIE MaTe€PUaIbl, KOTOpbIE IIOIMBa-
I0T IUTaTeIbHBIM PaCTBOPOM MMHEpaIbHBIX COTIEIL.

[mppomnoHnka obecrieunBaeT Co3aHme U MOAiep>KaHe OITUMAIbHBIX YCTIOBUI /I pOCTA U Pa3BUTUA
pacTeHnit (ypoBeHb TeMIIEPATYPBI U BIAXHOCTY BO3AyXa, MHTEHCUBHOCTb BO3JYX000MeHa, KOIMYECTBO
CBeTa, COflep)KaHNe MIUTaTe/IbHBIX BellleCTB 1 fip.). Hy>KHas 103MpoBKa [10/1e3HbIX BEIeCTB II03BOJISET BbI-
palyBaTh KpeIKle I 3MOPOBbIe PACTEHNs, VCK/IIOYAEeT IIepeChIXaHye KOPHEeN MM HEXBAaTKY KIUCIOPOJa,
130aBAeT OT Mpo6IeMbl 60PHOBI C TOYBEHHBIMIU BPEANTENAMMY, O0NIE3HAMIU PACTEHMIT M COPHAKAMMY, UTO
CIIOCOOCTBYET IOJTYYEeHMIO BHICOKVX YPOXKaeB KadeCTBEHHBIX IIPOAYKTOB 3a KOpOoTKye cpoku. [Tpu BeIpa-
IIVMBAaHUM PACTE€HUI METOLOM IMIPOIOHUKY MPOMCXOAUT COKpallleHMe TPY/03aTpaT, YMEHbIIAeTCA pac-
XOJI, IUTATeTbHBIX BELIECTB U BOJIBI.

Tupporonnka ype3BbyaitHoO 3¢ PeKTUBHA B CTPAaHAX € )KapKUM I 3aCyLIIMBBIM K1uMaroM. Tak, B V3pa-
wie B HacToswlee BpeMs 10 80 % Bcex OBOLLeIt, 3e/1eHN, GPYKTOB BBIPAIMBAETCA TMAPOIIOHHBIM CIIOCOOOM.

3apaHue 1

ITpu BRIpaLMBaHUY pacTeHNII METOLOM IMAPOIOHNKY IPYMEHAIOT INTaTe/IbHble PACTBOPLI — PacTBO-
PBI comeli, KOTOpbIe COflep>KaT MaKpO- ¥ MMKPOS/IEMEHThL. MaKpO3/IeMEeHThI — 3TO XMMMWYECKIE S/IEMEH-
TBI, KOTOpBIe TPeOYIOTCS PacCTeHMAM B OOJIBLINX KOIMYECTBAX; MUKPO3TIEMEHTbI HEOOXOAMMBI PacTeHN-
AM B KpaliHe MaJIbIX KONMMYeCTBaX.

YcTaHOBUTE COOTBETCTBIUE MEXY 3/IEMEHTOM U €T0 TUIIOM.

dneMeHT Tum snemMenTa

1) asor (N); 8) memn (Cu); A) MakpoaeMeHT;
2) 60p (B); 9) monmu6aen (Mo); B) MukpoanemeHT
3) xeneso (Fe); 10) uuxkens (Ni);
4) xanni1 (K); 11) cepa (S);
5) kanpumi (Ca); 12) pocdop (P);
6) maramit (Mg); 13) xnop (Cl);
7) mapraner (Mn); 14) uunk (Zn)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

13
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3apaHune 2

Ha rpaduxe npepcTaBieHsl JaHHbBIE O BIUAHUN
KOHL[€HTPAaLlMy INNUTATEIbHOTO PacTBOpa Ha Ypo-
YKallHOCTb OBOIIHBIX KY/IbTYp — OIypIia ¥ TOMara’.

Kakue u3 npusedéHHbix 8b160008 cOOmgem-
cmeyrom pesysibmamam, NnpeocmassieHHbIM
Ha 2paguke?

1. B cocTaBe muTaTeNbHOrO pacTBOPaA JO/IKHO
6bITb OHpeJICTIéHHOC COOTHOLICHNE MEXIY comep-
JKaHEM MaKpO— u MI/[KpOS}IeMeHTOB.

2. C YBEIMYIECHNEM KOHHCHTpaHI/II/I IINTaTe/Nb-
HOTO PAacTBOpPa YPOXKallHOCTD Or'ypLja I TOMaTa He-
IPEPBIBHO BO3PACTAET.

3. CymecTByloT ONTMMAa/bHbIe 3HAYEHMs KOH-
LEHTPaly IUTATETbHOTO PACTBOPA, IPU KOTOPBIX
YPOXXaifHOCTD OTyplia ¥ TOMATa MMeeT Hanubornbliee
3Ha4YCHUE.

YpomaiHOoCTb, Kr/m2

15
10

(9]
|
|

= Orypey

= Tomar

1,1 1,6 22 34 45

KOHUEHTPauMA NUTaTeNbHOro pacTeopa,
r/n

4. C yBennueHneM KOHIIEHTPALVY MUTaTeIbHOTO PacTBOpa YPOXKalfHOCTD 1 OTYplIia, ¥ TOMaTa CHaJasa

BO3pacTaeT, a 3aTeéM YMEHbIIAETCA.

5. YPOX(aﬁ[HOCTb orypua u ToMmarta Han6o/IbIIas npn O,I[I/IHaKOBOf/I KOHI€HTpal Vi1 INTAaTEIbHOT'O pac-

TBOpA.

3apaHune 3

J1714 oMy 4eHys XOpOLIMX YPO>KaeB B IMAPOIIOHHBIX CHCTEMaX HeOOXOIMMO CIeANTD 3a 3HAYeHMEeM BO-
TOPOJIHOTO TT0Ka3aresisA pacTBopa pH, KoTopblit XapakTepusyeT KMCIOTHOCTD cpefbl. Eciu pH = 7, To cpe-
Ia HeliTpanbHasd, ecnmu pH > 7 — menodnas, ecnmu pH < 7 — kucnorHasa. KucIoTHOCTh IUTaTe/IbHOTO pac-
TBOPA CYLIeCTBEHHO B/MAET HAa POCT pacTeHmit. [l Ka>K[oro pacTeHns CyljecTByeT ONTHMMAalbHOE 3Ha-

yenue pH cpenpl.

B rabnuiie mpepcTaBieHbl JaHHbIE O BIVSAHNUM PeaKLny Cpefbl Ha pOCT paccaibpl orypiia’.

CrIpas macca, T
pH pactBOpa ITnomanp nucTpeB, cM>
o6mas KOpHeit
4,0 15,0 49 270
5,0 19,0 6,2 282
5,9 20,1 6,3 346
6,2 20,6 7,0 390
6,4 21,1 82 399
7,0 8,9 2,6 160
8,0 5,8 1,2 90
9,0 4,9 0,9 65

Wcnone3ys 0aHHble mabauusl, onpedesiume onmumanbHll UHmMepeas 3HavyeHuli pH numa-
meJibHo20 pacmeopa 0715 8bIpALUBAHUS pdccadsl o2ypud. ApeymeHmupytime cgoli omeem.




3apaHune 4

OnHO M3 pacIpoCTpaHEHHBIX 3a00IeBaHMIl TO-
MaTOB, KOTOpOe 3HauUTENbHO BIMAET HA UX ypoO-
KATHOCTDb, — 6EPUUHHAS 2HUMb. XapaKTepHBIN
IpU3HAK PasBUTUA BEPIIVMHHON THMIM — obpa-
30BaHMEe THWIOCTHOTO IIJIOCKOTO W/ BJIABJIEH-
HOTO IAATHAa Oyporo IjBeTa Ha BepXyIIKe IUIOAOB,
B IIPOTMBOIIONOXKHOIM CTOPOHE OT IUIOLOHOXKI.
MAKOTb TOMaTa, HaXOZAAIMIAACA MOJ, KOXUIIeit, 3a-
THMBAeT. JarHUBIINME TOMATbhl MOTYT ONAJaThb Kak
CIIe/IBIMM, TaK M HespenbiMu. Ha puarpamme npu-
BeJIeHBI JJaHHBIE 00 ypOXKailHOCTM TOMAaTa, BbIpa-
IIYBA€MOTO B TUAPOIOHHBIX YCTIOBUAX, B 3aBUCH-
MOCTH OT KOHIIEHTPALIMM IUTATEIbHOTO PacTBOPA.
B Tabnuie npencraBieHbl JaHHbIE O MOPAXEHHO-
CTM TOMAaTa BEepIIVHHO THWIbIO IIPY TeX >Ke KOH-
IIeHTPalVAX IINTATeTbHOTO PacTBOpa’.

. 3P Konnenrpamms Iopa>kéHHOCTD
Z 30 NUTATENTEHOTO TOMaTa BepPUIMHHON
225 pacrtBopa, r/n THUIBIO, %
820
E -
g B 1,6 20,4
:g\- 0 T T T T 2,2 0,7

1,1 1,6 2,2 3,3 4,5 3.4 16

KOHLeHTpaLuWa nuTaTenbHOro pacTsopa,
r/n 4,5 1,8

Kakou u3 npueeaéHHblx 86180008 coomeemcmeyem pe3sysiemamam, npeaCmGBTIeHHbIM
Ha epagpuke?

1. KoHLleHTpanusA NUTATe/IbHOTO pacTBOpa He BIMAET Ha YCTONYMBOCTb TOMATOB K MOPAKEHUIO MX
BEPLIVMHHOV THUJIBIO.

2. Ilopa>k€HHOCTb TOMATOB BEPIIMHHON THIIBIO HEIIPEPBIBHO YBEINYMBAETCA IIPY BO3PACTaHMI KOH-
LIeHTpaluy MUTaTe/IbHOTO pacTBopa ot 1,6 1o 4,5 r/n.

3. OpHa 13 mpu4MH 3a60/IeBaHMA TOMATOB BEPIIVHHON THIIBIO — 3TO IeUIUT KaablVA B PaCTEHNN.

4. OnTuManbHasA KOHLEHTpaLysA NUTAaTeIbHOTO pacTBOPa, IPpY KOTOPOIl ypOo>KalfTHOCTb TOMAaTOB Hall-
6o7ee BBICOKas, @ HOPAXEHHOCTD BEPIIMHHOI IHIIBIO HaMEeHbIIIas, COCTaB/sAeT 2,2 /1.

3apaHune 5

BeipainBaHme pacteHuit 6e3 MCII0ONb30BaHMSA OYBBI MO>KHO IIPOBOJUTD TaKXKe B BO3YIIHOI Cpefie.
STOT Mpollecc Ha3bIBAETCS AIPONOHUKOLL. B 3TOM CrTydae KOpHY pacTeHNIT HAXO[ATCS B BO3yXe B IIO[BeC-
HOM COCTOSIHMU ¥ MTOTy4alOT MUTaTe/IbHbIE BEIeCTBA 13 a39P0307isi, KOTOPBIl 06pasyeTcst mpy pacIblye-
HMJ IUTATeIbHOTO PAaCTBOPA B 3aKPBITHIX M/INU IIOY3aKPBITHIX IOMelleHVsIX. [Ipy 9TOM MNUCTbsI U CTBOT
pacTeHusI HaXONATCS BHE 30HBI PaCIbUIeHNsl. B 0T/in4ne OT TMAPOIIOHUKH, B a9POIIOHHOM CI10cobe BbIpa-
IVBAHVSI PACTEHMIT IOYBEHHBII CyOCTpaT He MCIIO/Nb3YeTCsI.

YuéHble IPOBENM CPaBHUTENbHBbIE MCCIEHOBaHUA 9PPEKTMBHOCTU TUPOIOHHOTO M a9POIOHHOTO
MeTOZIOB BBIpaluBaHus Tpajgeckaniyy mupronuctaoit (TM) un tpageckaniuu 6enonserkoBoit (TB).
Pe3ybraThl skcIiepyMeHTa IpeCcTaB/IeHbl B TabmuIe'.
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Ha ocHose OaHHbIX mabnuysl coenalime
CcpasHuUmMesibHble 86180061 06 3¢hhekmusHocmu
d3pONOHH020 U 2UOPONOHHO20 Memo0o8 8bl-
pawusaHus mpadeckaHyuu MupmosaucmHou
U mpadeckaHyuu 6enoysemkogol. Omeem
apeymeHmupyudme.

VisvaaeMblil MOKA3aTeNn AsponoHuka Ingpononnka
v ™ TB ™ TB
Konm4ecTBO YKOPEHMBIUMXCS KYCTOB, LIT. 8 3 7 2

Cpepnsas [uHa KOpHeil, cM

w
WS
w
[\

O6111ee KONMMYIECTBO 0OPA30BABIINXCsI KOPHE, IIIT. 48 14 25 9
Cpepmnee KOMM4eCcTBO KOpHeN Ha 1 KYCT, INT. 3 3 2 2
JleHb NOsAB/IEHNS IIEPBBIX KOPEILIKOB 3-11 3-1n 3-11 3-11
IIpo1eHT YKOpeHUBIINXCS KYCTOB, % 80 30 70 20
CpepHnit IpUpOCT C Havala SKCIePUMEHTa, CM 17,1 8,5 15,1 6,9




Kenc 5.

KAKJIEYUTDb bOJIE3HD
NMYEJNHbIX CEMEIN?

ITyenoBoOACTBO — ONMH M3 ApeBHENIINX BULOB
CE/IbCKOTO XO35IICTBA. Y)Ke [JpeBHIE eTUMTsHe Obl-
1Y 3HAKOMBI C OCHOBAaMI ITY€I0BOJCTBA.

ITyenuHas ceMbs KUBET B y/Ibe M HACIUTHIBAET
HECKOJIbKO TBICSY 0cobeit. Bce OHM HACTONBKO Tec-
HO CBSA3aHBI JPYT C APYTOM, YTO ABJIAIOTCA 110 CYyTH
Zie1a eIVIHBIM >XVBBIM OPTaHM3MOM.

Cragum pasBuUTHA IY€/Ibl BKIOYAIOT YEThI-
pe ocHOBHBIX 3Tana. Korja mMarka oTkIajibiBaeT B
AYEVIKM CBOM OIUIOJOTBOPEHHBIE TPYyTHEM AINIA,
JIMYMHKY B HUX HAYMHAKOT MHTEHCUMBHO PacTu, U
yXe Ha 4eTBEPTDIN [IeHb paspylIaloT 00O0TO0YKU
Aul. B 3TOT MOMEHT y/beBble ITYE/IbI-KOPMUINLIBI
TOOAB/IAIOT B KAXAYIO AYENKY 110 KaIlJle CBOEro MO-
no4ka. Eué Tpu [HA MY€nbl KOPMAT IMYMHOK MOTIOYKOM, @ 3aT€M CMEChI0, COCTOSAIEN U3 MbUIbLIBI, BOIBI
u Mépa. S4eiiky Ipy 3TOM OCTAIOTCA OMKPBINbIMU.

JIM4MHKA MHTEHCUBHO PACTET U Yepes IIeCTb IHel IPaKTU4ecKy He IoMelaeTcs B sdelike. Torma pa-
6oure 0coOM 3aIIeYaTHIBAIOT AYEIKY BOCKOM. Takue sS9elikyt Ha3bIBAIOTCS 3AKPbIMbIMU, VTN Ne4AMHbIMU.
VIMeHHO B IeYaTHBIX s4YeiiKax M3 TMYMHKM, & IOTOM KYKOJIKYU (OpMUpYeTCs IOMTHOLeHHas 0Co0b ITde-
nbl. Uepes 12 mHel KYKOJIKa paspylIaeT BOCK Ha BXOJE AY€NKM, ¥ HAPY>KY BBITIE3aeT y>Ke MONOfasd Iyea.
Takum 06pa3oM, ¢ MOMEHTa OTK/IaJbIBAHNA MATKOJ SVIL 1O BBUIYIUICHUA M3 AYEVIKY ITYe/Ibl IPOXOIANUT

OKOJTO TPEéx Hemenp'.
3ajiava macevyHNKa — He IPOCTO 3aCEUTD Y/IbY ITUENMAMU U XKIATh YPOXKas MENA, a IIOCTOSTHHO OTCIIEXKY-
BaTh IPOLIECC €T0 IPOU3BOJCTBA, CIEAUTD 32 XKIM3HENEATENbHOCTHIO ITYE/TMHBIX CEMEIT I COCTOSTHVIEM YIIbEB.

3apaHune 1
[Tuénbl, Kak 1 ApyTUe >KMBble OPTaHM3MBI, IIOfI-
Bep)KeHbl Pas3/IMYHBIM 3a00JIeBaHMAM, YTO OTpa- —7 3 £
(ot
KaeTcs Ha X MEJIOHOCHBIX CBOJICTBAX M BIIVSET Ha \;ﬁ'/o $gn
IIPOM3BOACTBO MENA. : / . nvmwmh

OpHMM M3 caMbIX OIACHBIX 3aboJeBaHMI
m4én sIBsieTcs: ackocdepos — rpubkoBass mHbpekx-
I[Vs, BBI3BAHHAsl CYMYaTbIM IIIECHEBBIM TIpubOOM
Ascosphaera apis. Ackocdepos mopakaeT IT4esu-
Hble (I7IaBHBIM O0OpasoM TPYTHEBbIE) IMYMHKI,
BO3PACT KOTOPBIX — 3-4 nHA. OHU TepAT CBOIO
3NACTUYHOCTD ¥ ITPEBPALAOTCA B M3BECTKOBO-
Oenple TBEpABIe KOMOUKM. OT maHHOrO 3abojeBa- u
HIsI CTPafiaeT Bech YIeil, TaK KakK ackocgepos Obl-

CTPO PaCIpOCTPaHAETCA.

Ilis nevenus ackocdeposa M4/ CyIeCTBYIOT pas/IyHble CPEICTBA, B TOM YNC/Ie MeINKaMEHTO3HBIE.
YuéHble ITPOBEIN 9KCIIEPUMEHTBI, YTOObI BBIACHUTD 3QGEKTUBHOCTD JIeVICTBUA HEKOTOPBIX ITOJABIAI0-
IVIX pa3BNUTHe I'PUOKOBBIX 3a00/IeBaHNIT IIPEIIapaTOB, TAKUX KaK HUCHAMUH U pudmarn, Ha BO3OyANUTENA
ackoceposa. I aToro chopMmpoBamy YeTbIpe TPYIIILI ceMell, COCTOsIHYE KOTOPBIX OBIIO IpUOIN3n-
TeNbHO OffMHAKOBLIM. [lepBas rpynma (KOHTponbHasA) 06paboTKe ImperapaTaMy He ITIOJBepraiach.

) R
B3pocnas ;
0cobb
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Kak ebl dymaeme, ¢ kakol yenbto UCnob308a/10Cb KOHMPOJIbHAA 2pyNNa N4YesuHblx cemel?
Jaume paszsepHymeiti omeem.

3apaHue 2

ITpu mpoBefeHNM 9KCIIEpUMEHTa II0 OIpefeieHNnIo 3P PeKTUBHOCTY JIeVICTBMA HEKOTOPBIX Ipenapa-
TOB Ha BO30yanTe/nA ackocheposa y €/ M M3YIEeHNIO COCTOSHUA Y PasBUTHUA ITUE/INHBIX ceMell KaKasa
U3 4eTBHIPEX CPOPMIPOBAHHBIX TPYIII COCTOAIA U3 TPEX CEMeIL.

Kak ebl 0ymaeme, 0na ye2o Kaxoas ucciedyemasn 2pynna cocmossa He u3 o0HoU, a u3 mpéx
nyesiuHbIX cemeu? [Jaime paseepHymesit omeem.

3apaHue 3

YuéHble IpOBeNM SKCIEPVMEHT II0 OIpefieNieH N0 3P PeKTMBHOCTY MeAVKaMEeHTO3HbIX IIPernapaToB —
HJCTaTHHA U pudTana — Ha Bo3bynuTens ackocdeposa y mués. Ileppas rpynma — KOHTpO/IbHas, 06paboT-
Ke He IOofjBepraiach. Bo BTOpoil rpyIie IpyMeHs/I HUCTATHH, TpeThio oOpabarbiBau 0,1 %-HOi SMyiib-
cueit pudrana, yeTBepTyio — 0,5 %-HOI aMy/bcuelt pudrana. BausHne 06paboTOK STMMM IIpernapaTaMu
Ha 061uee COCTOAHME M pa3BUTNE ITIE/TVHBIX ceMeit Onpene/isIN 10 KOJIMYECTBY II€YaTHDBIX AYEEK Yepe3
Ka)x/iple 12 mHeil: yeM OOJIblile TeYaTHBIX sS4eek, TeM aQdeKTrBHee [lefiCTBIE IPUMEHsIeMOro Ipernapara.

PesynbraTbl 9KCIIepyMeHTa 110 OIpefienieHno 3¢ GeKTUBHOCTI AeIICTBIS HICTaTNHA 1 pudTaa Ha Co-
CTOAHVIE U Pa3BUTHME TYE/INHDBIX ceMell IMMOKa3aHbl Ha rpaq)MKe”.

50

45 /
40

/ w=p== KOHTPONb
35

MeyaTHble AYEHKK, COTHM LUT.

=== HucratnH
30 s PudTan 0,1%-HbliA
25 === Puctan 0,5%-Hbli
20 T . . T . .
0 12 24 36 48 60
Bpemsa, gHun

Kakou u3 npU6eaéHHbIX 86180008 coomeemcmeyem pe3ysiemamadm, NOKA3dHHbIM HA ZPGd)UKE?

1. 9 PeKTUBHOCTD BCEX MCCIEYeMbIX IPeNapaToB IPUMEpHO OAMHAKOBA.

2. O6paboTka muennHbIx cemeit 0,5 %-HbIM pacTBOPOM pudTaa M HUCTATUHOM IT0Ka3ajIa MX OffTHAKO-
BYI0 9 ()eKTMBHOCTb B OTHOIIEHNY BO30YyAUTENA ackocdeposa.

3. Ilpenapar Ha ocHoBe 0,5 %-HOI aMy/nbcuu pudrana obnagaeT Harbobieit 3¢ HeKTUBHOCTBIO IPK
JledeHny ackoceposa myé.

4. Omynbcus pudrana apdeKTBHA IPY TeYeHNM TI0OBIX I'PUOKOBBIX 3a00/IeBaHNIT ITYET.



3apaHune 4

Ha ocHose npoyumarHoU uHgopmayuu NoACHUMe, NoYeMy KoJIu4ecmao Ne4yamHbix A4eeK
MOXem CJIyXume Kpumepuem 3¢gekmusHocmu Oelicmeus npendapamos Ha 8036youmerns
ackocgeposay n4ér.

3apaHune 5

Y4éHble IpOBeMN 9KCIIEPUMEHTBI 110 U3YYEeHNUIO OJHOTO M3 OCHOBHBIX ITOKa3arernell 3¢(eKTMBHOCTI
paboThI Y€ — UX NEMHOL aKMUBHOCMU, KOTOPask HAIIPAMYIO CBsI3aHa C MX (PU3MOIOTUYECKUM COCTOS-
HyeM. JI7Is1 9TOro B 3MMHUII IIepyOJ, IPOU3BOAMIACH 06pabOTKa KY/IBTYP 3aIMIIEHHOTO IPYHTA HUCTATHU-
HOM, 0,1 %-Hoit 1 0,5 %-HO0J SMY/IbCUAMUA pM(l)Ta}Ia.

Onuwume nposedéHHbIl YY4EHbIMU IKCnepumeHm. [1a 3mo2o 0onosiHume npeosioXeHue,
8bI6pas hpasvl U3 cnucka.

YueHble M3y4yanu BIUSIHIE Ha

1) cTapguy pasBUTHA ITYETIBI;

2) BOCIPUMMYMBOCTD KY/IbTYP 3aLIMIIEHHOrO IPYHTA K HUCTATUHY U puTay;
3) 06paboTKa KyJIbTyp 3alUIEHHOTO IPYHTA HUCTATUHOM U pUPTAIOM;

4) 06paboTKa IMYeTMHBIX CeMell HUCTATUHOM 1 puQTanom;

5) néTHas AKTUBHOCTD ITYETL.

3apaHne 6

Pudran oTHOCHTCS K GUTOPETYIATOPAaM — XMMUYECKUM BeIeCTBAM, SIB/IAIOMMMCS aHA/IOTaMI C00-
CTBEHHDBIX TOPMOHOB pacTeHIit. PUTOPEryIATOPbl B OY€Hb HM3KUX KOHIIEHTPALMAX CIIOCOOHBI CTUMY-
JIMPOBATh POCT PaCTEHMI ¥ aKTUBYU3MPOBATH MX 3ALINTHYIO PeaKIMio K O0Ie3HsIM U HeO/IarompusaTHbIM
ycnoBusiM. Prdran kak puToperynistop criocobeH mofaBisaTh pa3BuTiie IpuOKOBBIX O0JIe3HelT Y pacTeHMIt
¥ B XpaHsAILIEMCS 3epHe.

Bspociible 0co6u He TOABEP>KeHBI ACKOCHEPO3Y, OFHAKO OHY YaCTO BBICTYIIAIOT B POJIM IIEPEHOCUMKOB
3TOr0 TPUOKOBOTO 3a00IeBaHMSL.

Ha ocHogse npouyumaHHoU uHpopmayuu npednosoxume, nodemy obpabomka Kynemyp
3AUWUWEHHO20 2pYHMA HUCMAMUHOM U pughmasiom 8/1usem Ha 1EMHYI0 AKMuUu8HOCMb NYE.

3apaHune 7

Y4éHble IpOBeMN 9KCIIEPUMEHTHI 110 U3YYEHUIO OJHOTO U3 OCHOBHBIX ITOKa3aTernell 3¢ (eKTUBHOCTI
PabOTBI Y& — UX IEMHOTE AKMUBHOCHU, KOTOPYIO MOYKHO OIIPEMIENIUTD I10 YVC/TY BBUIETOB Y& U3 Y/IbA.

B mporecce nccnenoBanuii yuéHble B 3MMHMI ITepyrof; 06pabaTbIBay Ky/IbTYPbl 3aLUIEHHOTO IPYH-
Ta HUCTATMHOM, a TakxKe 0,1 %-Hoit u 0,5 %-HOol1 SMYIbCUAMMA pM(bTana.

PesynbraThl skcriepyMeHTa IoKa3aHbl Ha rpaduke’.

Kakue u3 npusedéHHbIX HUXe 8bI80008 COOMBEMCMBYIM pe3ysbmamam, NOKA3dHHbIM
Ha epaguke?

1. B TeyeHme Bcero mepuopia 3KCIEePUMMEHTA MICIIONb3yeMble NpernapaTbl PAKTUIEeCKN HE OKa3bIBAJIN
B/IVISIHVA Ha JIETHYIO aKTUBHOCTD ITY€L.
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Bpemsa, gHun

2. Vsmenenne copiep>kanns pudTaaa B IMYIbCUHN, UCIIONB3yeMOII IIpu 06paboTKe KY/IbTYp 3alIMIIEH-
HOTO TPYHTA, BIIMAET Ha TETHYIO aKTVBHOCTD ITYETMHBIX CEMEI.

3. O6paboTka Ky/IbTyp 3alyIEHHOro rpyHTa 0,5 %-HOil aMy/Ibcueil pudTana aKTUBU3UPYET JIETHYIO
aKTMBHOCTD ITYEJ1 B OOIbIIIElT CTeNeHN, YeM 00paboTKa HUCTATMHOM.

4. O6paboTKa KyIbTYp 3aIUIIEHHOTO IPYHTA TeMM >Ke IIperapaTaMyl B JIETHUI IIepYOJ] aHA/IOTMYHBIM
06pa3oM B/MsIeT Ha IETHYIO aKTUBHOCTD ITYE/IMHBIX CEMeIt.

5. O6paboTka KyIbTyp 3aIUIIEHHOTO TPYHTA MCCIEAYeMbIMYU IIperapaTaMy MOBBILIAET JIETHYIO aK-
TUBHOCTD ITY€/IMHBIX CEMEN], HO B Pa3HOM CTEIIEHN.



Kenc 6.
«POOAHWKU Bbl MOWU,
POOAHUKMN...»

PopHuKM — 3TO He TONBKO MCTOYHUKY BOJOCHAO-
SKEeHUsI, HO U IIPUPOJIHAsSL JOCTONPUMEYaTe/IbHOCTD,
MHOI'VI€ POIHVKM VIMEIOT CUMBOJINYECKOE 3HAYEHNIE.
PonHUKOBOI BOfie 3a4acTyI0 IPUIMCHIBAIOT 1Liee6-
Hble cBoJicTBa. OHAKO 3TO MHEHIE He BCerpa Iof-
TBEPXK/IA€TCA Ha IpakTuke. Ecmm teppuropus, Ha
KOTOPOJ PAcCIIONIOKEHbI POJHUKMY, 3arPsA3HEHA Pas-
JVYHBIMU OTXOfIaMI, TO 5TO MOXET IPUBECTU U
K 3arpsA3HEHMIO IIOA3eMHBIX Boj. leM He MeHee
Y MECTHBIX JXUTeJIel COXPaHAETC CTOMKOe yOex-
[ieHM€e B YMCTOTE PONHMKOBONM BOJIBI U €€ IpeuMy-
LIeCTBaX 10 CPAaBHEHMIO C BOJOIPOBOJHON BOOIL.
[ToaTomy myis monydeHust 00bEKTUBHOI MHPOpMa-
MM O BO3MOXXHOJ OIACHOCTY PORHMKOBOI BOMbBI
HeOoOXOVM ITOCTOSHHbII KOHTPOJIb €€ KauecTBa.

3apaHue 1

Cannrapusle HopMbl 1 npasuna (CanlluH) ycranaBnmBaoT rurneHndeckue TpebOBaHMs K Ka4eCTBY
[UTbEBOI BOJbI, B TOM YNC/IE€ K BOJIE€ U3 MOJ3€MHBIX ICTOYHUKOB, HAIIPUMeEP KOJIOAIEB VI POIHUKOB.
OTa BOfa MPAKTUIECKN BCErfa MCIONIb3yeTCsl HacelieHeM 6e3 IIPOXOXKIAeHMsI CTa/{Uy BOLOMIOATOTOBKIA.
ITosToMy He Bcerga KauecTBO BOBI 13 POJHUKOB 1 KOIOALIEB MOXKHO IIPU3HATD Y/{OBIE€TBOPUTEIbHbIM.

[IutbeBast Boja JO/KHA OBITh Ge30macHa B SMUEMUYECKOM OTHOLIEHWM, Oe3BpefHa 10 XMMude-
CKOMY COCTaBY M VIMeTb O/aronpusTHble OPTaHOMENTHNYeCKNe CBOJICTBA (3amax, MPUBKYC, I{BETHOCTD,
MYTHOCTb). Ba)kHBIMIM ITOKa3aTensiMM, XapaKTepU3YIOLUIVIMI KaueCTBO IIMTbEBOI BOJBI, SBIIAIOTCA Clle-
AyoIye:

- 3anax BOMBI XapaKTepU3yeTCs MHTEHCUBHOCTBIO (HeT 3amaxa — 0 6aj1oB, oueHb cmabblit — 1 6am,
CMabpblit — 2 6ajUIa, 3aMeTHBII — 3 6aJIIa, OTYETAUBBIN — 4 6aj1a, O4eHDb CUIbHBII — 5 Oa/UIOB);

- U4BeMHOCb BOIDI XapaKTepu3yeT Ha/lM4ye B Hell TYMVHOBBIX BEIl[eCTB, BHIMbIBA€MBIX U3 ITOYBbI; I'y-
MIHOBBIE BellleCTBa 00pa3yIoTCs B IIOUBE B Pe3y/IbTaTe PasjIoKeHNA OPraHNYeCKIX COeTHEHNIT U CUHTe-
3a MMKpPOOpPTaHM3MaMy 0COOO0TO BellecTBa — TyMyca, MMEIOIero KOPMYHEeBBIN 1IBET 1 IPU/IAIOIIETO Boje
TAaKYIO JKe OKPACKY;

- 8000p00HwIll nokasameny pH ompefenseTcss KOMMIECTBEHHBIM COOTHOLIEHNEM B Bofe 1OHOB H*
u OH", o6pasymomuxcs mpy aucconyanuy Bopel; eciu nonsl OH™ B Boje npeo6naznaior, To Boga 6yzeT
UMeTb enovnyo cpeny (pH > 7), mpu nosbimeHHOM cofiep>xanuy nonos H* — xucnyo (pH < 7), mpu pa-
BEHCTBe KoHIleHTpanuit nonos H* 1 OH™ - weiirpanbuyto (pH = 7);

— JécmKocmb BOLBI 00YC/IOB/IEHA IIPUCYTCTBUEM B BOJIe KATMOHOB KANbUUS Vi MAZHUST;

- 00was munepanusayus (CyXoil OCTaTOK) NpeAcTaBIseT co00il CyMMapHBI KOMNYeCTBEHHBIN ITOKa-
3aTeNb COoflep>KaHNs PACTBOPEHHDIX B BOJIE BEIECTB (Coreri);

- NepMAHeAHAMMHAS OKUCTAEMOCMb BOAbI XapaKTepU3yeT COMep>KaHMe B BOJe BOCCTAHOBUTETIEN
(mammpumep, >xenesa(Il)) m opraHmdyeckMx BelecTB, KOTOpbIE MOJTHOCTBIO VUIM YACTUIHO OKMUCIISAIOT-
CA NepMaHraHaT-VMOHOM; IepMaHTaHATHAsA OKVC/IAEMOCTb YCIOBHO OTpaKaeT KOIMYEeCTBO KUCIOPOAA
(Mr Ha 1 71 BOfIBI), KOTOpOE TpeOyeTcs [/Is OKMCTIEHNS BEIIEeCTB B BOJIE;

— X710pU0- U CynvPam-uoHvL COREP)KNUT MPAKTUYECKY BCSI IPUPOJHAS BOJA; HU3KIE U yMepeHHbIe KOH-
LEHTPALMM STUX IOHOB IIPUJAIOT BOJiE IIPUATHBIN BKYC, @ M30BITOYHbIE MOTYT CAE/IaTh BOAY HEIPUATHON
IUIS TIUThS;
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— Jies1e30 TIOTIA/IaeT B IIPMPOJHBIE BOMBI IIPY PACTBOPEHNY TOPHBIX IIOPOJ] ¥ MUHEPAJIOB, PUIbTpaLn
CO CBAJIOK, U3 CTOYHBIX BOJI, CTOKOB IIPeIPUATUI MeTaITy PrUYeCcKO IPOMBIIIIEHHOCTH;

- HUMpamvt TPaKTUYECKY BCeX KaTMOHOB XOPOIIO PAaCTBOPSAIOTCA B BOJIE, YTO 0OYCTIOB/IMBAET UX CIIO-
COOHOCTD TTepeMelaThCs C TPYHTOBBIMYU BOJAMU U 3aTPSA3HATH OTKPBIThIE MCTOYHUKI BOJOCHAOKEHMS —
KOJIOALIbI, POHUKM ¥ OTKPbITble BOJOXPaHIIINIIA;

- 00ujee MUKPOOHOE HUC/I0 OTPAXKaeT OOIIMIT YPOBEHD COfiep>KaHMsI 6aKTepuii B BOfie.

B tabnuie npusenens! Tpe6oBanus CaullnH x kadyecTBY nuTbeBOI BOABI' U HaHHBIE aHA/MM3a IPOO
BOJIbl Y13 POJJHIKA, PACIIONIOKEHHOT'O B Ca/J0OBOIYECKOM TOBAPUILECTBE, 10 U II0C/I€ OUUCTKI.

ITokasarenu Hopmatus CanllnH Bopa mo ouncTku Bona mocre
OYMCTKI
OpranonrentTnyeckue
3amax, 6amibt He 60ree 2-3 0 (ue omrymraercs) 0
LIBeTHOCTBD, TPA/LyChI He 60mee 30 8 (>xenTOBaTHIII 0
OTTEHOK) (6ecuBeTHas)
XumMnaeckue
BopopopHsblit nokasarens pH B npepenax 6-9 7,9 6,9
JKéctkocTp 001mast, Mr-akB/1 B mpegenax 7-10 13,1 4,9
Obmas munepamusanus (Cyxoit | g 1000-1500 1547 950
OCTAaTOK), MI/JT
OKuC/Is1eMOCTh ITepMaHTaHATHAS, B npefenax 5-7 101 40
mr O/n
Cynbdar-nonst SO, Mr/n He 6omee 500 240 134
Xnopup-uonst Cl°, mr/n He 6omee 350 30 30
Ob11ee cofiepskaHe XKemesa, Mr/J1 He 605ee 0,3 0,6 0,06
Hwurpar-monsr NO; He 6omee 45 40 35
Xpom(VI), mr/n 0,05 0,2 0,01
Muxkpoo6monornyeckue
Ob1iee MUKPOOHOE YNCTIO, YHUCTIO
06pasyomux KOJIOHNU MUKPOOOB He 60mee 100 70 30
B 1 M

Kakue 86180061 0 Ka4ecmae 8006, 83AMOU U3 pOOHUKA, MOXHO COes1amb Ha OCHOBAHUU OdH-
HbIX, npedcmassieHHblx 8 mabauye?

1. PogHukoBas Bofa 0 OUMCTKY HE COOTBETCTBOBA/IA HOPMaM 110 BCeM ITOKa3aTesIAM.

2. O4ncTKa poJHMKOBOIL BOfIbI 00eceyna COOTBETCTBIE €€ Ka4eCTBa 110 BCeM IOKa3aTeslsIM.

3. be3 ouncTKM BOfIA, B3ATasA U3 POJHMKA, OIIaCHA B SNMJEMUYECKOM OTHOILIECHU.

4. OuncTKa obecneynsia CHYDKeHMeE )XKECTKOCT BOABI U 0011IeTo Coflep>KaHus JKejle3a B Hell 1o Tpebye-
MBIX ITOKa3aTeein.

5. OuncTKa IM03BONMNMIA CHU3UTD [IBETHOCTD BOMBI.

3apaHune 2

OpyH 13 Ba)KHBIX ITOKa3aTeNlell KadecTBa MUTbEBON BOMBI — Cofep>KaHue B Heil HUTparos. 1Ipu mpmm-
TE/IbHOM YIOTpeOIeHN MUTheBOIT BOAbI, COfleprKalllell 3HaUMTe/IbHble KOMNYeCTBA HUTPATOB, CHIDKAeT-
s CHOCOOHOCTD KPOBMU K IIEPEHOCY KUCTIOPOJA, YTO BefleT K HeO/IaronpuATHBIM ITOC/IEACTBUAM IJIS 4eyIo-
BEYECKOTO OPraHMU3Ma.

McTouyHukaMy MOCTYIVIEHNS COeVHEHNII a30Ta B IPUPOJIHbIe BOAbI AB/IAITCSA pas3fioKeHye KIeTOK
OTMEpIINX OPTaHM3MOB, IIPVDKVM3HEHHbIE BBIIE/ICHUA TU/IPOOMOHTOB, aTMOC(epHbIe 0CalKY, PUKCAIVL
U3 BO3yXa B pe3y/bTaTe XU3HEeATeIbHOCTI a30TQUKCUPYIOMNX O6aKTepuit 1 p. 3HaUUTeIbHOE KOMN-
94eCTBO a30Ta MOXKET IOIA/JaTh B TPYHTOBBIE U IOBEPXHOCTHBIE BOAbI C OBITOBBIMI, CETbCKOXO3SICTBEH-
HBIMI U IIPOMBILLIEHHBIMY CTOYHBIMY BOJAMIL.



[Tpenenbro ponyctumas konueHtparys (I1JK)
HUTPATOB B IIUTbeBOI BOfle COCTAaB/IALT 45 MI/JL.

Ha rpadwuke moxasaHo copep>kaHue HUTPATOB
B BOJI€, B3ATOM U3 IBYX POJHNUKOB, B IEPUO C leKa-
6ps1 2019 . mo mait 2021 .
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Kakoli u3z npugedéHHbix 8bI80008 cOOMeem-
cmeyem  pesysiemamadadm, npeacmGBHE’HHbIM
Ha epaguke?

1. B TeueHue Bcero mepuopa MCCAENOBAHUIA
cofiep>KaHye HUTPATOB B BOJIe B OOOMX POJTHMKAX CO-
orBetcTBOBaso IT/IK.

KoHUeHTpau1a HUTpaT-uoHa, mr/n

9 O O Q Q " "
Sz v {Vv v Vv v {V
2. CopepkaHye HUTPATOB B BOJle POJHUKOB ;\9 O {\9 D h'@ D D
TIOJIBEPYKEHO CE30HHBIM KOTeGaHMsAM. E & W (_g}g\ R S8

3. B moa3eMHBIX BOaX COEPKUTCS OOIbIIIe HUAT-
PaToB, YeéM B TOBEPXHOCTHBIX.

4. CopiepXaHye HUTPATOB B BOJle POJHMKOB 3aBJICUT OT BpeMeH! CYTOK.

5. B mepuop MHTEHCMBHOTO TasAHUA CHETa COfep>KaHNe HUTPATOB B PONHMKOBOV BOJIE YBETMIMBAETCA.

3apaHue 3

Bkyc npupoaHoit IUTheBOII BOABI, B TOM YICIIe BOAbI POJHMUKOBOI, 00YC/IOB/IEH MPUCYTCTBMEM CO-
JIeTt >KECTKOCTH — COTIeNt Ka/mbIyisl ¥ MarHus (TUApoKapOOHaTOB, CybdaToB, X10puaoB). KeécTkocTb Bogb
dbopMupyeTcs B pe3ynbTaTe paCTBOPEHNA TOPHBIX IIOPOJ, COAEPIKAIINX KaTbLIMII M MaTHMIA, — M3BECTHA-
Ka I JJOIOMUTA.

B >xécTkoit Bofie MBIIO TepsieT MOIOIIYe CBOJICTBA, YTO NPMBOAUT K YBETMYECHNIO €r0 pacxofia, II0X0
pasBapuBaIOTCA MACO U OBOLIY, OYeHb IVIOXO 3aBapMBAeTCs Yall, IIPY 3TOM €ro BKyC yxyzmaertcs. [Ipn ku-
IITYeHNY SKECTKOI BOZIBI Ha CTEHKAX YailHMKOB ¥ KaCTPIo/b 06pasyeTcs Hakuib. [locToanHOe yrioTpebite-
HE KECTKOV BOJIBI MOXKET IIPUBECTU K o6pa30BaHmo KaMHell B Toukax. JKécTkas Boga HenmpurogHa it
TEXHIYECKVX IIe/Ieit.

JKecTtkocTb Bopibl BbIpakaetcs B rpagycax skéctkoctu °XK. ITo BemmumHe 0611eit >KECTKOCTU pasinda-
10T Bozty MATKYyIo (o 2 °)K), cpenneit sxéctkoctu (2-10 °XK) u xécrtkylo (6omee 10 °)K).

Ha guarpammax mpefcTaB/IeHbl pe3y/IbTaThl UCCIIENOBAHN 001Iell XKECTKOCTYU BOAbI HECKOTIBKIUX POJi-
HMKOB (puc. 1) ¥ BOJBI HEKOTOPBIX pek (puc. 2) B pa3HOe BpeMs rofia.
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Popnuk 1 PogHuk 2 Pogruk 3 PogHuk 4 Peka1 Peka?2 Peka3 Peka4
Puc. 1. JK€cTKOCTb POTHMKOBOI BOZIbI Puc. 2. JK€cTKoCTb peuHOIl BOZIbI
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Kakue u3 npusedéHHbix 86180008 COOMB8eMCcMa8yom pe3ysiemamam, NPeocmassieHHsbIM Ha

ouazpammax?

1. JKécTKOCTb BOZIDBI MCCTIEAYEMBIX POJHUKOB 1 PEK CMJIBHO 3aBMICUT OT BpeMeHU rofia.

2. Bogy nccnemyeMbIX pOJHIUKOB MOYKHO CYMTATh MATKOIL.

3. Boga nccnenyeMpIX pOSHMKOB MMeEET IPAKTUIECKN IIOCTOSHHYIO KECTKOCTD B TE€YEHME BCETO TOfia.
4. JKécTKOCTDb BOADI MCCTIEAYEMBIX PeK He IO3BOJIAET UCIIO/Ib30BATD € /1A TeXHNYeCKUX Lielel.
5. Boga nccnenyeMpIX peK MMeeT MaKCHMAa/IbHOE 3HaYeHMe XKECTKOCTHI B MapTe.

3apaHune 4

HPI/I KHUITAYEHMN BOJDBI 3 pOJHMKA HAa CTEHKAaX JalfHUKa o6pa3yeTc;1 MHoro Hakunn. ;KéCcTKoCTb pon-

HIMKOBOIJ BOIBI O KUILTIEHNs cocTaBsa 18 °K.

1. M3MeHumca nu 3HayeHue Xécmkocmu 8006l nocse KunayeHua? O6ocHylime omeem.
Cocmasbme ypasHeHuUs coomeemcmayrouux peakyud.

2. [pednoxume xumuyeckuli cnocob yoasneHUa HaKunu co CMeHOK YauHUKAa 8 OOMAaWHUX
ycnosusx. O6ocHytime omgem. Cocmagbme ypasHeHUAa coomaemcmayowux peakyud.

3apaHune 5

CynbdaTsl — pacnpocTpaHeHHble KOMIIOHEHTHI
IPUPOIHBIX BOJ. VIX MPUCYTCTBYE B BOfie 00YCIOB-
JIeHO pacTBOpEHNEM HEKOTOPBIX MIHEpPA/oB, Ha-
npumep rutca. CynbdaTbl B IUThEBOI BOJE HE OKa-
3bIBAIOT TOKCMYECKOTO BO3JEIICTBMsI HA €/IOBEKa,
OfIHAKO YXyAIIaoT ee BKyc. IIpegenbHo pomycTu-
mas koHnentpauus (IIJK) cynbdatos B Boge co-
cranser 500 mr/m.

Pe3y/nbraThl aHa/MM30B BOABI POJHMKOB Ha CO-
Iep>KaHMe CyIb(aT-MOHOB NPeCTaB/IeHbl Ha JMa-
rpaMMe.

Kakue u3 npusedéHHbix 86180008 COOmeem-
cmeyrom pe3ysiemamam, npeocmasieHHbIM
Ha ouazpamme?

KoHueHTpauma cynbgpat-uoHoBs, mr/n

=
o
(=]
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OceHb

1. Copep>kaHue CynbdaT-MOHOB B MICCTIEAYEMBIX POJHMKAX OT/INYAETCA HE3HAYNTETbHO.
2. Bo Bcex mccnenyeMpIx pofHMKAX COfiepyKaHMe Cynb(haT-1MOHOB B BOJIe COOTBETCTBYET CAaHUTAPHOII

HOpMe.

3. COI[CP)KaHI/Ie CY}'Ib(baT-I/IOHOB B BOJI€ CCIENYEMbBIX POJHNKOB ITIOBEP>KEHO HE3HAYNTE/TbHDBIM CE30H~

HBIM KOJIeOaHSIM.

4. CynbdaTbl IPMHUMAIOT yYacTIie B KPYTOBOPOTE CEpHI.

5. Cynbdar-1OHBI MOTYT IIOIIA/IaTh B POJIHMKOBYIO BOAY B pe3y/IbTaTe paCTBOPEHMA IIPUPOHBIX COTIeN

CEPHOI KUCIOTHI.



25
3apaHune 6
Xnopupabl TPUCYTCTBYIOT MPAKTUYIECKM BO BCEX
110
IIPECHBIX IIOBEPXHOCTHBIX U TPYHTOBbIX Bogax. [Ipn-
CYTCTBME B BOJE XJIOpMJa HaTpusA OOYCTOBIMBAET 100 X—
€€ CONeHbIl BKYC yXKe IIPY KOHLIEHTPALMAX CBbIIIE %

250 mr/n. Ecnut Bofa copiepy>KUT XI0pU/ibl KaIbLVs U
MarHusA, TO COEHOCTb BOABI OLIYIIAETCsA NPy KOH-
neHTpauysAx cspime 1000 mr/n. ViMeHHO 110 opraHo-
JIENTUYEeCKOMY IIOKA3aTeNi0 — BKYCy — YCTaHOBJIEHA
ITIK xmopupos B mUTbeBoI Bofie — 350 Mr/1.

IIpu mccnemoBaHMM KadyecTBAa BOJbI POJHUKOB 50
HapAAY C APYTUMMH NTOKa3aTe/lsAMI YYEHbIe OIpefe- W
JIATIU COfiep>KaHle XJIOPUA-MIOHOB B BOJIe B pa3Hoe 40
BpeMs rofia. 30 . . . .

PesynbraThbl aHa/1M30B BOJbI POJHMKOB Ha COflEp- 3uma Becua fleto Oceub
YKaHUe XJIOPU/Ji-VIOHOB TIPEICTaB/IeHbl Ha IrpaduKe.

80 ‘\*”r/_‘ +—PoaHuK 1
70 =~ POAHMK 2
60 B /I'/. == POAHUK 3

POLHUK 4

KOHLeHTPaLMA XN0pPMA-MOHOB, Mr/n

Onuwume nposedéHHble YYEHbIMU UCCIe008aHUA. [J1a 3m0o20 0onosIHUMe npeodsioXeHue,
8bl6pas hpasvl U3 cnucka.

MCCJICI{OBaHI/Ie BOJbI POTHNKOB IIPOBOAVJIVICH C 11€/IbI0 OIIPENE/IEHNA 3aBUCIMOCTI
oT

1) Bpemst Tofia;

2) copiep>kaHyie XJIOPY/i-VIOHOB;
3) ob11jast MUHEpaTU3aIus;

4) TeMIIepaTypa BOJBL;

5) IIBETHOCTD BOJIBI.

3apaHune 7

[Tpy aHanmM3e KayecTBa pOJHMKOBOI BOJbI HA COOTBETCTBIE XMMIYECKIM Y MMKPOOYOIOINYeCKIM ITOKa-
3aTe/IAM IPOBOAVIN TPEXKPATHOE MCCIeoBaHMe P06, oTOypas 13 Hux 1o 100 M1 BOfbL.

ObwvAcHUMe, ¢ KakoU Uesibio ucc/1e0os8aHue Npob NPo8ooUsIOCs MPEXKPAMHO.

KEUC
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Kenc?.

YAU NN KODE?

Yait u Kode ABIAITCA CETONHS CAMbIMU IOILY-
JISIPHBIMU HAaNUTKaMu Ha 3emite. VI 4ait, n kode co-
mepxart kodenH. Ho ecnn 4ait oyt Bce CUUTAIOT
HAIIMTKOM IIOJIe3HBIM, TO OTHOILIEHME K Kode He-
OJIHO3HAYHO. MHOTrMe CYNTAIOT, YTO yHOTpebnIeHne
Ko(e — 3TO BpenHas MPUBBIYKA, AHATIOTMYHAS YIIO-
TpebneHuIo ankorons 1 rabaka. Criopsl MeXxy fve-
TO/IOTAMJi OTHOCHUTE/IBHO IIO/IE3HOTO U BPEIHOTO
mericTBYsI Kobe HA OPraHU3M He YTUXAOT.

3apaHue 1

B HeKOTOPBIX pacTeHMAX, TAKUX Kak Kode, Jaii,
KaKao, KoJa U ., COfEP>KUTCS KopenH — opraHmde-
CKOe€ BeIleCTBO, KOTOPO€ OTHOCUTCA K a/lIKaIONJaM.
Kocdenn oxaspiBaeT CTMMynupymolee BIUAHNE HA
LIeHTPa/lbHYI0 HEPBHYIO CUCTEMY, IIOBBIIIAET JBU-
raTe/IbHYI0 aKTMBHOCTb, YMCTBEHHYIO 1 (pusnde-
CKYI0 pabOTOCIOCOOHOCTD, YMEHBIIAET YCTANTOCTh
Y COHZIMBOCTb.

OpHako Ko(eVH IPOTMBOIOKA3aH IIPY IHOBBI-
IIEHHO! BO30YAMMOCTM, OECCOHHMIIE, TUIIEpPTO-
HUM ¥ aTepoCK/lepo3e, 3a00/leBaHMAX CepeyHO-
COCYAMCTON CUCTeMbl, IIpM I7layKoMe. MaKcumarib-
Has CyTO4Has Jo3a KodenHa cocrapyser 1000 mr,
pasoBas — 400 mr, pu Ko3upoBKe 6ombine 200 mr
Ko(erH OKasbIBaeT TOKCMYECKOE BO3[EIICTBUE Ha
CepyieYHYI0 MBIIIITY.

B cocraBe HaNMUTKOB KOQENH MOTYyYNI paCIPOCTPaHEeHNe KaK «ObITOBOI» CTUMY/IATOP LIEHTPaIbHOI

HEepBHOII cucTeMBl. ]/ TeX, KOMY IPOTMBOIIOKa3aHO yIIOTPeO/IATh IPOAYKTHI, COfleprKaliye 60/bIIoe KO-

NIMYeCTBO KOPENHa, CYLIeCTBYET 0eKopeuHusuposarHviii kode, KodenH 13 KOTOPOTo YAAIAIOT Ty TEM IKC-

TPAKI[UM U3 CBIPBIX 3€/IEHBIX 3€peH Kode.

B Tabnuie nokasaHo cofep>kanne KoderHa B pa3nMIHbIX HAMUTKAX >,

Hammnrox

Copepxanue kodenna, mr/100 M1 HanmuTKa

Kode acripecco 30
Kode pacTBopumblit 45
Kode nekodenunsnpoBaHHblit 2,5
Yaii yépHbli 15
Yaii 3e1€Hbl 13
MonOoYHBIN IITOKOIAT, 20
Koka-koma 10




Kakue u3 npugedeHHbIx HUXe 86160008 MOXHO COe/1ldMb Ha OCHO8e UHGopMayuu, npedcmas-
JleHHoU 8 mekcme u mabauye?

1. Copeprkanue KoenHa B Kode 3aBUCUT OT MeCTa IPOMU3paCTaHusA KOeiTHOro iepeBa.

2. Yépublit Kope MOXKHO yIIOTPeO/IATh B TeUeHMe THA B HEOTPAaHNYEHHOM KOo/ndecTBe 6e3 Bpena it
370POBbA.

3. Copeprxanne KoerHa B 3€7IEHOM Yae MEHbIIIe, YeM B Kode 3CIpecco.

4. JlexopenHM3MpOBaHME 3HAYNTEILHO YMEHbBIIAET KOMNIECTBO KodenHa B Kode, HO He NMO3BOACT
136aBUTHCS OT HETO MOTHOCTBIO.

5. MOJIOYHBIII IIOKOJIAJ, SIB/IACTCS MOIe3HBIM IIPOYKTOM AETCKOTO MUTAHMA.

3apgaHune 2

Kodeitnoe 3epHo comepsknt 6omee 400 pasnimd-
HbIX BemlecTB. CocTaB Koe MOXeT M3MEHAThCA
B 3aBJMICYMOCTY OT COPTa M perMOHa BbIpal[BaHNA.
Y xaxporo copra Kode CBOJ YHMKAIbHBI HabOp
BEIleCTB, KOTOPble BIMAIT Ha OTTEHKM €ro BKyca
U apoMaTa. Y 4éHble BCErO MUpa UCCIENYIOT COCTaB
KO(elHbIX 3épeH, HO O CMX IIOp HUKOMY He yfa-
JIOCh CO3/]aThb CUHTETUYEeCKIIT apOMaTu3aTop Kode.

I[Tpu o6xapKe BIaXKHBIX 3€/IEHBIX KOPEITHDIX 3€-
PEeH BelllecTBa, CofiepKalljiecs B HUX, IIpeTepIeBa-
I0T IIpeBpallleHNsI, B Pe3y/IbTaTe 4ero GOpMUpyoT-
cs1 ocobeHHbIIT BKyC 1 apoMat Kode. IIpouecc 06-
apku koge maet 10 800 pa3HBIX IIPUBKYCOB.

VI3MeHeHMsI OCHOBHBIX KOMIIOHEHTOB KO(eVHbIX 3épeH B Ipollecce oOKapyBaHMs IMPeNCTaBIeHbI
B Tabmme'.

MaccoBas gons MaccoBas monsa
KommioHeHT CYXUX BelllecTB CYXUX BelllecTB
mo obxapuBanms, % mocie o6kapuBaHus, %

Boma 11,3 2,7
PactBopuMble BenjecTBa (cymMma) 29,5 21,6
A30TuUCTbIE BellleCTBa 12,6 11,7
Kup 11,7 12,2
Caxapa 7,8 0,4
Hexctpuna 0,4 1,0
Kneruarka 23,9 20,3
Temuiien0m0361 5,0 2,4
30/1bHbIE BEllECTBA 3,8 3,3
Kodenn 1,99 2,12
Kodenybmnpaas kucmora 8,4 4.7
XopreHoBas KMC/IOTa 9,6 3,8

YcmaHoenieHo, Ymo 8 npoyecce 06XapKu Koau4ecmaeo KogeuHa npakmuyecku He MeHsemcs,
00HAKO e20 Maccoeas 0018 8 06xapeHHbIX KogeliHbix 3épHax 8o3pacmaem. Boickaxxume npeo-
NoJI0XKeHUe, NoYemy 3mo npoucxooum.
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3apaHune 3

PactBopuMbIil KOpe — HANMUTOK, KOTOPBIN I0-
JIy4aroT U3 KOQeHbIX 3épeH, IpeBpalas nx ¢ Io-
MOIIbI0 PA3MINYHBIX TEXHONIOTMYECKUX IIpolec-
COB B BOIOPacCTBOPVMBIN IOPOIIOK VIV TPaHYJIbL.
ITpu msrotoBneHuN pacTBOpUMoOro kogde xodeii-
Hble 3épHa 00>KapUBAIOT, N3MeIbYAIOT, 00pabaThI-
BAIOT TOPsAYeil BOJOI 1 MOMyJaroT KOQeITHbIil 9KC-
TPaKT, KOTOPbIN 3aT€M BbICYIIMBAIOT PasIMYHbIMU
criocobamu. KavectBo pacTBopumoro kode 3aBu-
CUT IIPEXJie BCETO OT KadeCTBa VICXOIHOTO ChIPbs
Y TEXHOJIOTMYECKOTO IpOoIiecca ero mepepadoTKu.
Tak, pacipirsasa KoelHbIl 9KCTPAKT B IMIOTOKE TO-
pAYero BO3[yXa, IMONYYAOT HOPOULKOBbLd Kode;
3aMOpak1BaHye KO(eITHOro 9KCTpaKTa 1 MOCIeRy-
Iolliee y/la/leHye 13 MO/Ty4eHHbIX KPUCTa/IJIOB BOJbI B BAKyyMe II03BOJIAET MOYYUTh I'PaHY/Ibl TaK Ha3bl-
BAEMOTO CyOnuUMUPo6axHHo20 Kode, KOTOPBII IPEBOCXOANUT IO APOMATy U BKYCOBBIM KadecTBaM MOPOII-
KOBBIIT Kode.

Y4éHbIMU ObIIV IIPOBEJEHBI NCCIIENOBAHNA MIPOIlecca SKCTPATrMpOBaHNA BOJOPACTBOPUMBIX BEIIECTB,
copmepkamuxcss B Kode, nmpu temmeparype 20-95 °C. BbIIO YCTaHOB/IEHO, YTO yBelIMYeHVE CTeIeHN
M3MeNIbdeHM s KO(elTHbIX 3épeH U IIpOoBefieHIe YKa3aHHOTO Tpoljecca npu Temreparype 85-95 °C croco6-
CTByeT 60sIee IOTHOMY U3B/I€YeHNIO (3KCTPAKI[MY) PACTBOPMMBIX BEIlleCTB U3 Kode.

Onuwume nposedéHHbIU YY4EHbIMU 3KCnepumeHm. [l1a 3mozo 0onosiHume npeosioXeHue,
8bl6pas ¢hpaswi U3 cNUCKa.

Yuennie n3y4vanamn BIUSIHUE n Ha

1) copt Kode;

2) cTeneHb M3MeNbYeHNA KO(eIHbIX 3épeH;

3) HOJTHOTa SKCTPAKLNY PACTBOPUMBIX BEIleCTB;
4) cTeneHb 06KapKy KO(eIHbIX 3€peH;

5) Temneparypa;

6) pacTBOPUTEIb.

3apaHne 4

Yaii sB/IA€TCA HAIUTKOM, COfiep>KallliIM aHTUOK-
CHUIAHTHI — Bell|eCTBA, KOTOPbIE 3aMe[IAI0T IPOoLjec-
Cbl OKUC/IEHMS, B TOM YICJ/I€ BbI3BaHHbIE NEICTBU-
eM CBOOOJIHBIX PaJiNKaTIOB — YaCTHL], COTEPIKAIIX
HeCIIapeHHbIT 97IeKTPOH. VI3BeCcTHO, 4TO CBOOOf-
Hble PAfIMKa/Ibl YCKOPSIOT IMIPOIECC OKVUCIEHUS U
paspyLIeHNs MOJIEKY/I ¥ TEM CaMBIM UTPAIOT 3HAYM-
TETIbHYIO PO/Ib B 00pasoBaHMy U Pa3BUTUY MHOTUX
3aboneBanmit. CllocOOHOCTDb PaCTUTEIBHOTO ChIPbs
y/IaB/IMBaTh CBOOOJHBIE PafIKa/Ibl XapaKTepPU3yeT-
€S er0 AaHTUMOKCUIAHTHOM aKTUBHOCTBIO.

AHTUOKCUJAHTHAsA aKTUBHOCTb MOXET OBIThb
U3MepeHa IIyTéM OIpefeeHNs] KOHIeHTpPAIun
(Mr/my) sKcTpakTa 4as, KoTopas HeoOXomuma Jiist
ynaBmuBanuA 50 % cBOOONHBIX pagyuKaaoB. YeM HIDKe 3HaueHVe KOHIIEHTPALMy Yast, HeOOXOAMMOI /1
ynaBmuBanusA 50 % cBOOOJHBIX paINKaIOB, TeM BBIIIE €T0 AaHTUOKCU/JAHTHASA aKTUBHOCTD.

YuéHpiMu OblIa MCCTIEOBaHa aHTMOKCUAHTHASA aKTUBHOCTb (PPYKTOBOTO, 3€/IEHOTO 1 YEPHOTO Yast
Pas3IMYHBIX COPTOB B IakeTMKax (06pasiupl 1-16). PesynbraThl McCiefoBaHNIT MIPeCTAB/ICHDb Ha JMa-
rpamMmax’’.
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AHTMOKCHAAHTHAA aKTMBHOCTb, Mr/mA
AHTMOKCHAAHTHAA aKTMBHOCTb, Mr/mn

Kakue 8b18600bI MOXHO cOe/1amb Ha OCHOBe aHAs1u3a ouazpamm?

1. AHTHMOKCUIAaHTHAS AKTUBHOCTD (PPYKTOBOTO Yasi MPAKTUYECKY He OT/INYAETCS OT aHTHOKCU/JAHTHO
AKTMBHOCTH MCCTIEYEMBIX COPTOB 3€/IEHOTO U YEPHOTO Yasl.

2. PerynsapHoe ynorpe6ieHue 3eJIEHOTO 4asi CHIUKAET PUCK PAa3BUTHS OHKOTOTMYECKUX 3a00/IeBaHMIL.

3. 3enéHblit yail Mo CpaBHEHUIO C YEPHBIM 00OMamaeT 6ojee BHICOKOIT aHTMOKCUAHTHOM aKTUBHOCTHIO.

4. ViccnemyeMble cOpTa 3€7IEHOTO U Y€PHOTO Yast 10 CPaBHEHUIO C PPYKTOBBIM YaeM 00/1aiatoT O0IbLIel
aHTMOKCHUJJAHTHOJ aKTMBHOCTBIO.

5. AHTHOKCHjaHTHasA aKTUBHOCTD Yas 3aBUCUT OT €T0 COpTa.
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Kenc 8.

SAYHEM HYHbI AQCOPBEHTDI?

VI3BecTHO, YTO ApeBeCHbIIT yro/Ib 00/IafiaeT Cro-
COOHOCTBIO MOIVIONATh I'a3bl I MHOTYIE PACTBOPEH-
Hble Bell[ecTBa. JTO sIBJIEHVE Ha3bIBAeTCs a0copo-
yueti, a TBEpHAbIe BeleCTBA, CIIOCOOHBIE KOHIIEH-
TpI/IpOBaTb Ha cBoell HOBerHOCTI/I pasm/{quIe MO-
JIEKYIIBL, — A0COpOeHMamu.

Ancop61yoHHas1 CHOCOOHOCTD APEBECHOTO YITIS
06yciIoB/IeHa ero MOPUCTON CTPYKTYPOIl U, ClIefo-
BaTe/IbHO, OOJIBIIION IIOMA/IbIO ToBepxHOCTH. Ecn
MOPbI IP€BECHOTO YIVIA OYUCTUTDb TOPSAYMM BOJA-
HBIM IIaPOM, TO MOYKHO ITOTTYYUTb TaK Ha3bIBaeMBIIl
aKTMBUPOBAHHBIN YTO/lb, KOTOPBIl 06/majaeT emé
6071e€ BBICOKOIT aICOPOLIMOHHOI CIIOCOOHOCTBIO 110
CPaBHEHMIO C OOBIYHBIM [IPEBECHBIM yITIeM. AKTH-
BJPOBAHHBIN YTO/Ib MCIIONIb3YETCA B 3aLIMTHBIX MAcKax M NMPOTHUBOra3ax, Il OYMCTKY BOJBI U BO3JYXa,
B MeJUIMHe IIPU OTpaBJIeHMAX.

[ToMnMO aKTMBMPOBAHHOTO YIJIS IIPEKPACHBIMM a[iCOPOLIMOHHBIMIU CBOVICTBaMM 00/1a[Jal0oT U MHOTHE
Apyrie TBEPAbIE BEIeCTBa, MMEIOIVie BBICOKYI0 HOPUCTOCTh. C IIOMOIIBIO aiCOPOEHTOB OUMIAIOT Ta3bl
Y PaCTBOPBI OT He)Xe/IaTebHBIX IIPUMeCell UIN 3arpsI3HEHNIT, CTOUHbIE BOJbI, He(PTEIPOAYKTbI, OCBET/I-
10T 11 00€CI[BeYMBAIOT PACTBOPHI B IPOM3BOJCTBE CaXapa, ITIIOKO3BI, papMaljeBTUIeCKIX IIPerapaToB U Jip.

Ancop6uys — 3T0 MOITIOLIEHNEe MOIEKY/T XMMIYECKIX BellleCTB IIOBEPXHOCTBIO TBEPABIX Tell. VI3BecT-
HBI TaK)Ke MHOTJE MaTepuasbl, KOTOpble CIIOCOOHBI IIOIVIOMIATh IIPUMeCH BCceM CBOMM 00béMoM. Takoit
IIpoIlecC HasbIBaeTCA abcopbyueti, a MaTepuanbl — abcopbenmamu. OOlee Ha3BaHVe ABICHNUA MIOITIONe-
HUSL — cOpOUUS, a IOTIOMAIOIINX MATEPHUATIOB — COPOEHMbL.

3apaHue 1

ITocTymaromast B KBapTUPBI 13 KPAaHOB BOfiA Ya-
CTO TIOIBEPraeTCsi HOMOMTHNUTENTBHON OYMCTKE C IO-
MoOIpI0 OBITOBBIX GWIbTpoB. Ilomynsapubl ¢uib-
TPBI, KOTOpPBIe PabOTAIOT HAa AKTUBUPOBAHHOM YITIE.
AKTUBVPOBAHHBIIT YTO/Ib IIONTYYAIOT U3 PA3INIHBIX
YIJIEPOLICOiePXKAIIMX MATepUanoB  OPraHNYecKo-
IO IPOVICXOXKIEHNS: APEBECHOTO U KAMEHHOTO YITIs,
BUIITHEBBIX KOCTOYEK, CKOP/TYTIBI KOKOCOBBIX OPEXOB
¥ Ip. AKTUBMPOBAHHBII YTO/Ib 3P PeKTUBHO yHasis-
€T 13 BOJOIIPOBOJHOIT BOJIBI XJIOD, IPUMECH OPTaHN-
YeCKMX COeIMHEHNI, MUKPOOPraHU3Mbl, 3aIaX/t.

K BaKHeMMM XapaKTepUCTUKAM aKTUBUPO-
BAHHOTO YIVIS1 OTHOCATCS pa3Mep ero rpaHyII, Ipod-
HOCTb IIPU UCTUPAHUK (KOTMIECTBO Hepas3pylIeH-
HOTO Y71 B %), 00bEM 1 pasMep 110p, acOPOLIOHHASA AKTBHOCTD.

ARcopOIIOHHYI0 aKTBHOCTD MOXKHO M3MEPSITh MO CIIOCOOHOCTH MOI/IOINATD VOf, 13 €T0 pa3baBiieH-
HOTO pacTBopa (a0copOUUOHHAS AKMUBHOCMb NO UO0Y), @ TAKXKE IO CIIOCOOHOCTY MOITIONATh KPACUTeIh
METUJICHOBBIII TOTTy00it (A0copbuus no memusneHo8omy 2oyoomy).

AdcopbuyuonHas akmueHocms no 100y TOKa3bIBaeT, KaKylo 4acTb Mopa (B %) CIocob6eH HOITIOTUTh
yronb u3 pasOaBIeHHOIO pacTBOpa 1MOHA. AJcopOuus no memusneHo8omy 2071y00my TIOKa3bIBaeT, Ka-
KYI0 MacCy KPacuTe/si METM/IEHOBOTO TOTy6Oro MOYKET MOITIOTUTh 1 I' aKTMBMPOBAHHOTO YISl U3 BOJHOTO




pactBopa. [To Be/mumHe 9T1X OKa3aTesneil MOXKHO IOJTYYUTb IpeCTaB/IeHe 00 acopOLOHHbIX CBOJICTBAX
o06pasiia aKTVBUPOBAHHOTO YIJIA.

B Tabnuie npencraBieHa CpaBHUTE/NIbHAS XapaKTepUCTUKA 00Pa3IioB aKTVBYPOBAHHOTO YIJISA, MONTY-
YEHHDbIX N3 pasm/[quro CI)Ipbf{ n I/ICHO}II)3Y€MI)IX OJIA M3TOTOBJIEHUA 6I)ITOBbIX (1)]/UII)TPOB o1 O9YMCTKIU BO-
ITOIPOBOJHOI BOIBI'E,

A A
CbIpbé /151 IPON3BOJCTBA IIpoyHocTh AcopGumonnas Acopbups 1o
o AKTUBHOCTD METIIEHOBOMY
AKTMBMPOBAHHOTO YI/IA Ha UcTUpaHue, % o
o noxy, % ronyoomy, Mr/t
JpeBecuHa 6epésnr 65 60 210
Cxopryna KOKOCOBOTO opexa 98 87 250
KameHHBII yTo/b 87 70 190
Bypslit yronp 70 60 95

Ounbmpy ¢ Kakum 06pa3yomM akKmusupOBAHHO20 yesi 8bI omaasu bbl npedno4YymeHue, 0OCHO-
8b18aACb Ha 0aHHbIx mabauyel? O6ocHylime caoli 8b160p.

3apaHue 2

[ [OOUYMCTKY BOZOIIPOBOIHO BOJBI MCIIONb3YIOT TBEPHAbIE afiCOPOEHTBI, KOTOPbIe MOTYT ObITD I'pa-
HY/IVPOBAHHBIMY VIV BOIOKHVICTBIMIA.

Yuénble pa3paboTany HOBbIe YITIepOHbIE BOMTOKHIUCTBbIE MaTepyuajbl B KauyeCTBe afiCOPOEHTOB Mis
JOOYVCTKY BOOIIPOBOHON BOAIBI OT OPTAHNYIECKNX 3arpA3HNUTENeN M UCCIefoBamm X 9 PeKTUBHOCTD.
B mpomuecce nccnenoBaHusA OHU OIpefe/saal CTeIeHb IOIVIOLEHNs OIACHOIO IS 3J0pOBbs 4YeloBeKa
OPraHNYeCKOro BellleCTBa TOTYO/Ia 13 BOABI (py/IbTpaMu, MSTOTOB/ICHHBIMM U3 9TUX MaTepuanos (¢uasrp 1
1 GyabTp 2). PUIBTPOBAHMIO OfIBEPTaIi BORY, COIEP>KAILYI0 TOYO/I B Pa3/INYHON KOHI[EHTPAIVN.

Onuwume nposedéHHsbIl 3KcnepumeHm. [J719 3mo2o 00nosIHUMe npedsioxeHue, 8bi6pas pa-
3bl U3 CNUCKA.

VIsy4yeHo BiusHme Ha
1) TemnepaTypa BOfbL;

2) BpeMsI HOIJIOIEHN S TONTYOJIa;

3) cTemneHb NOMIOLEHS TOTTyO/Ia aficOPOEHTOM;

4) UCXORHas KOHI[EHTPALVSI TOTYO/Ia;

5) ocTaTOYHast KOHL|EHTPaLys TOMYOIa;

6) CKOPOCTb (PU/IBTPALUIL.

3apaHue 3

B mpouecce mccnenoBanusA BO3MOXKHOCTH VCIONIb30BAHMA YINIEPOSHBIX BOJTOKHMCTBIX MAaT€PUAsIOB
B Ka4eCTBe a/ICOpPOEHTOB JI/IA1 JOOYMCTKY BOJOIIPOBOIHON BOJIBI OT OPraHNYeCKIX 3arpsA3HIUTeNIel yIEHble
OIIpefie/Is/IN CTelleHb IOIIOLIeHNS TOMyos1a GUIbTpaMM, M3TOTOBICHHBIMI U3 3TUX MaTepuanos (GuibTp
1 u punpTp 2). PUNbTPOBAHMIO IOABEPTAIN BOLY, COAEPIKALIYIO TOYO/I B Pa3/IMYHO KOHIJEHTPALIMNL.
Pesynbrarhl Mcc/iefoBaHMil IpeCTaB/IeHbI Ha uarpamme’”.

Kakol u3 npusedeHHbIX HUXe 86180008 MOXHO COe/ldMb HA OCHOBAHUU AHAIU3A OGHHBLIX,
npeocmassieHHbIX Ha ouazpamme?

1. HavyanbHast KOHI|EHTpALMs TOMyo/lIa He BIusAeT Ha 9((PeKTUBHOCTD €ro MOIIOoeHNs QUIbTpaMu
Ha OCHOBE YITIEpOJHBIX BOTOKHMCTBIX MaTE€PUA/IOB.

2. CrereHb IIOITIOI[EHNS TOTYO/IA U3 BOABI GUIBTPaMM, M3TOTOBJIEHHBIMI 13 VICCTIEYeMbIX YI/IEPO-
HBIX BOTIOKHMCTBIX MaT€PUAJIOB, YMEHDIIAETCA C POCTOM MCXOLHON KOHIIEHTPAaLy TOIyOIa.
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m bunetp 1

W QPuneTp 2

CreneHb NOrNOLWEHUA TONyoNna, %

0,27 0,40 0,79 1,64 2,09 3,24 4,44 5,39
WMcxopHan KOHLEHTPaUusa Tonyona, MMonb/n

3. COCOOHOCTD YITIepOIHBIX BOTTOKHMUCTBIX MaTePHaIOB MOIJIOMATD TOTYO/I 3aBUCUT OT TeMIIepaTyphl.

4. TIpy OffMHAKOBBIX ICXOIHBIX KOHI[EHTPAIVAX TONY0/1a 3¢ PEeKTMBHOCTD €ro MOIIOIIeHNA PUIBTPOM 2
HEe3HAYUTE/TbHO BBIIIe, YeM QuIbTpoM 1.

5. VlccnepyeMble yriepoiHble BOIOKHICTbIE MaTepuabl CIOCOOHBI 3 GEeKTUBHO IIOITIOATh OPraHM-
JecKyie BellleCTBa TI000ro COCTaBa U CTPOEHMA.

3apaHune 4

B npornecce nccnenoBanna BO3MOXKHOCTY MCIIO/Ib30BAHNA HOBBIX YITIEPOJHBIX BOTTOKHUCTBIX MaTepy-
aJIOB B KauyecTBe aJiCOPOEHTOB /IS JOOUMCTKYU BOJOIPOBOIHON BOABI OT OPTaHMYECKUX 3arps3HUTENel
yu€Hble ompesiensyu cTenenp noroutenus ronyona C H,CH, dunbrpamu, M3roTOBIEHHBIMY 13 ITUX Ma-
tepnanos (¢pwibtp 1 u punprp 2).

Pe3y/bTaThl sKCIIepUMeHTa IIpefCTaBIeHbI Ha iuarpamMme.

" 100 mdunetp 1
< 90 —
E. 80 m dunbTp 2
s 70 — — —
g
: 60 H B B
7] S— S— S
2w
2 — S S
2 30 — — —
£ 20 — — —
]
E 10 — — —

0

0,27 0,40 0,79 1,64 2,09 3,24 4,44 5,39
McxoaHan KOHUEHTpaU WA TONYona, MMonb/n

[Tpn onpemeneHNy BO3SMOXXHOCTY MCIIO/Ib30BAHMS VICC/IEAyeMbIX YITIEPOIHbBIX BOIOKHMCTBIX MaTepy-
QJI0B /I OYMCTKY BOJBI OT TOJIYO/Ia CTIEAYeT Y4eCTh eT0 IPele/IbHO HOIMYCTUMYI0 KOHIIEHTPALUIO B BOJE,
KoTopas cocrasysieT 0,5 Mr/i.

Ha ocHogaHuu 0aHHbIx, npedcmassieHHbIX Ha dudepamme, oyeHUme 803MOXHOCMb UCNOJ1b-
308aHUA UCC/IEOYeMbIX Y2/1epOOHbIX BOJIOKHUCMbIX MAMEPUAIos 0718 04UCMKU 800bl OM MOJ1YO-
nacC 6H5CH3, UCXO0HAsA KOHUeHmpayus Komopozo 8 Hém cocmassisem 0,40 MMOJ1b/1.




3apaHune 5

Hedrp 1 HedTenpomyKThl MpaKTUIecK! Hepac-
TBOpYUMBI B Bofie. [Tomasias B Bofy, OHM 0Opasyror
MAaC/IAHUCTYIO IUIEHKY, KOTOpas IPENATCTBYeT IIO-
CTYIUIEHMIO KVICTIOPOZA B BOJY M T€M CaMbIM OKa3bl-
BaeT BPENHOE BO3JEIICTBYE Ha JKVBbIE OPraHM3MBbI,
Iary6HO BIMAET Ha BCe 3BEHbS OMO/IOIMYeCKO IIeTII.
VImMeHHO 103TOMY He(Th ¥ HepTEIIPOTYKTBI OTHO-
CATCA K IPYOPUTETHBIM 3aTPA3HUTENIIM 0110Cc(hephl.

B crmydae pasmiBoB HedTV WM HepTepOAYK-
TOB Ha IIOBEPXHOCTV QaKBAaTOPWII 3arpsA3HEHUA
JO/DKHBI OBITb JIMKBUJVPOBAaHBI B KpaTdalimiie
CpoKu. B HacTosIIee BpeMs 1A MMKBUAALVN Hed-
TAHOJ IUIEHKY TIPVMEHAIOT PaslINYHble CIOCOOBI:
MexaHMJecKne, GU3MKO-XMMuYecKne u Omomorn-
geckye. PY3NKO-XMMIYECKMI CIIOc06 OCHOBAH Ha JMCIIO/Ib30BAaHNU COPOEHTOB — MIOPOIIKOB, BIUTHIBAIO-
X He(Th 1 TeM CaMbIM OYMINAIOIIMX OBEPXHOCTH Bofibl. Ouniaoniero a¢ddexra foOUBaIOTCA, Pacchl-
Ias Ha 3aTPA3HEHHYIO IIOBEPXHOCTb copOupytommit Marepuai. [locie 3Toro ero cobupart ¢ IOMOIIbIO
CIlel[aIbHbIX TIPUCIIOCOOIEHNTT ¥ OTIPABIIAIOT Ha epepaboTKy, B pe3y/IbTaTe KOTOPOIl 3a4acTyo YaéT-
CA BBIZIENTD He(PTEITPOAYKT, @ OYMIIEHHBII OT HETO COPOEHT MCII0Ib30BaTh BHOBD.

Cop6eHTHI /I OYUCTKM BOABI OT He(PTY ¥ HePTEIPOAYKTOB U3TOTABINBAIOT U3 PA3IMYHBIX MaTepH-
aJIOB: CYyXUX OPEBECHBIX OIMU/IOK, PUCOBON ¥ IPEYMINHON LIETYXM, IOPUCTHIX IONIMMEPHBIX MaT€PUAIOB
u ip. BaxkHeriee cBOiICTBO COpOEHTa — €ro copOUUOHHAT EMKOCMY, OIIPefie/iieMasi MacColl BellleCTBa, KO-
TOPYI0 COPOEHT CIIOCOOEH MOITIOTUTD Ha eAMHUITY CBOEI Macchl. [Ipyroit aKCIUTyaTallMOHHOI XapaKTepu-
CTUKOVI COPOEHTOB AB/IACTCS UX pezeHepupyemMoctip, T. €. CIOCOOHOCTh COXPAHATDH COPOLMOHHYIO CITOCO0-
HOCTb ITOC/IE HEOJHOKPATHOTO MCIIOb30BaHMA.

B Tabmuiie mpencTaBIeHbl JaHHBIE O COPOILVIOHHO éMKOCTI 00pa3I[0B HEKOTOPIX He(TeIOoIIOoa0-
IIVIX COPOEHTOB Ha OCHOBE CMHTETIYECKIX KaydyKOB B 3aBUCUMOCTH OT YMCJ/IA IIMK/IOB MCIIO/NIb30BaHMA .

T TS pp— CopO61mioHHas1 eMKOCTB, T HedTH / T copOeHTa
O6paser 1 O6paserr 2 O6pasen 3
1 0,450 0,490 0,421
2 0,444 0,406 0,383
3 0,444 0,370 0,251
4 0,350 0,341 0,110

OcHo8bI8AACL Ha OAHHbIX, NpuBedeHHbIX 8 Mabsiuue, oxapakmepusyltme U CpasHUMe pe2eHepu-
pytowyro cnocobHocms 06pasyos copbeHmMo8 8 3asUCUMOCMU OM YUC/IA YUKII08 UX UCNOJIb308AHUS.

3apaHne 6

Ha rpaduke npepcraieHa 3aBIUCMMOCTb COPOLIOHHOI EMKOCTY TPEX 00pasI[0B COPOEHTOB OT BpeMe-
HJ HayaJia yJaaeHns He(TAHOI IJIeHKY («BO3pacTa» IJIEHKY) C TIOBEPXHOCTYU BOJBI™.

Vcnone3ysa 0aHHele epaghuka, coenatime 81800 0 MOM, KAK 8peMA Ha4Yasa yoasaeHuUsa Hegpms-
HoU nJ1IeHKU C NOMOWbO pa3/IuUYHbIX CopbeHmMoes 8/1usem Ha 3¢hheKmuBHOCMb e€ yOasieHuUs ¢ No-
8epXHOCMU 800bl.
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CopbumoHHan eMmKocTs, rfr

copbeHTa

0,030
0,025
0,020
0,015
0,010
0,005

0,000

\
\ +06pa3eu| 1
——06paszey, 2
—A—06pasey, 3

2 3
"Bo3zpact" nneHKuH, cyTku




Kenc9.

YTO AENIATD

C ABTOMOBUJIbHbIMU
LIMHAMIA?

Bo Bcém Mupe pacTéT 4mcio aBToMoOuMIIelt, 1mo-
3TOMY Ipo6/IeMa yTUIN3aLuy U IepepaboTKM MINH
nprobpeTtaeT 6ObIIOE IKOTIOTMYECKOEe VI IKOHOMU-
JyecKoe 3Ha4YeHMe [ BCeX Pa3BUTBIX CTPAH MIPa, B
TOM umcie u i Poccun. 910 cBA3aHO mpexxpe Bce-
IO C TeM, YTO BBIOPOIIEHHbIe Ha CBAJIKY M3HOIIEH-
Hble IIVHBI ABJISIOTCSA MCTOYHUKOM JJIUTETTBHOTO
3arpsisHEHMsI OKPY>Kalollell Cpefibl, TaK KaK pe3rHa
He IIOfiBepraercs OMOJIOTMYECKOMY pPa3JIoKEeHUIO,
a CKOIUIEHNe Pe3VHOBBIX MOKpBILIEK IPeCcTaBIsi-
eT co6oi1 y1oO6HOe MeCTO [yIA MPOXKMUBAHNA LIEJTbIX
KOJIOHUII TPBI3YHOB U HACEKOMBIX, MHOTHE 113 KOTO-
PBIX SIB/IAIOTCS MCTOYHUKOM MH(QEKIMOHHBIX 32060-
JIeBaHUIL.

B 2019 romy B Poccuu BBefieH 3ampeT Ha 3aXOpOHeHMe OTPabOTaHHBIX IINH U MOKpbIlIeK. OXHAKO YTH-
NM3anys U3HOIIEHHBIX IIMH — HellpocTasi mpobieMa. VIx mepepaborka TpebyeT O0IbIINX 3aTpaT SHEPTUIL.
Tem He MeHee CYIECTBYIOT CIIOCOOBI YTHIM3ALNN U TIePepaboTKM aBTOMOOV/IbHBIX IINH, KOTOPbIE I03BO-
JISIOT, C OJJHOJ CTOPOHBI, 9KOHOMIUTD MaTepyanbHble 1 SHEPreTUYeCKye peCypchl, a C APYroil — yIy4LIINTh
5KOJIOTMYECKOe COCTOAHNE OKPYKAIOIIeil Cpefbl.

3apaHue 1

IIyHbl, BbIIIEALINE 13 SKCIUTYATALVIM, SIB/IIOTCS MHOTOTOHHA)XHBIM OTXOZOM IoTpebeHns. B HacTo-
slllee BpeMsl B MMpe UCIO/Ib3YIOTCS pas/IMyHble CIIOCOOBI epepabOTKY M3HOMICHHDBIX MIMHHBIX TOKPBI-
IIIeK: BOCCTAHOBJICHVE IIPOTEKTOPa, TepMMUUecKas HepepaboTKa C Le/IbI0 TOTydeHNs SHEePTUM, MeXaHu-
YecKoe M3MeJIb4eHNe /sl OTy4eHMsI Pe3MHOBOI KPOLKY U Ap. OFHAKO HEKOTOPYIO YaCTh M3HOIIEHHBIX
IIVH BBIBO3SAT HA CBAJIKIL.

B Tabnuie npuBeneHbl JaHHbIE O KOMMYECTBE MSHOLICHHBIX IIMH B HEKOTOPBIX CTPAaHaX U CIOCObax
obparieHms ¢ HUMKU™.

Crnoco6 obpalnieHns ¢ U3HOIEHHBIMU LIMHAMY, %
KonmyectBo
M3HOLIEHHBIX | 3axopo- Boccranos- | Ilomyuenne
Crpana ITomyuenne .
1107138 HeHMeHa | | TeHme pesunoBoii | kcnopt | IIpouee
ThHIC. TOHH CBaJIKax P NMPOTEKTOpPA | KPOIIKN
Benuxo6puranns 527 4,6 35,5 7,4 39,5 55 7,5
Tepmanna 582 0 36,4 12,9 34,5 14,4 1,8
Wranusa 421 0 55,6 6,7 28,5 4,0 5,2
Opannna 457 0 49,7 7,7 27,4 10,9 4,3
SAnonnsa 1000 7,8 64,3 5,6 10,5 11,5 0,3

Kakue u3 npusedeHHbix Huxe 8b180008 coomseemcmaylom OAHHbIM, NpPedcmasaeHHbIM
8 mabnauue?
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36 1. BeiBO3MMbIe Ha CBAJIKM IIVHBI NPEICTABIAIOT 9KOTOTMYECKYI0 OIIACHOCTb B CTPaHaX, yKa3aHHbBIX

B TaOmuie.

2. TlepepaboTKa M3HOIIEHHBIX LIMH MO3BOJIUT YAYYILINTh SKOTOTMIECKOE COCTOSIHIE OKPY>Karoleit
cpembl.

3. B 60npmIMHCTBE CTPaH MMpa N3HOLIEHHbIE IIVHBI MTOJI/IE)KAT 3aXOPOHEHNIO Ha CBA/IKaX.

4. B mpepicTaB/IeHHBIX B Tab/muIle CTpaHax MOaB/Isioliee OOMbIIMHCTBO M3HOIIEHHBIX [INH ITOJIXKUT
nepepaboTKe.

5. VI3HOLIEHHbIE MIMHBI UCIIONB3YIOTCS /sl HOMYYeHNsI SHEPIUM BO BCEX CTPAHAX, MPeCTAaBIEeHHBIX
B Ta0Omuie.

3apaHue 2

CpoK pasnokeHNsA BBIBO3MMBIX Ha CBAJIKU W3-
HOIIIEHHBIX IIMH COCTaBisgeT He MmeHee 100 merT.
Haxopamuecsa Ha cBanke IIVMHBI JIUTEIbHOE Bpe-
Ms 3arpsA3HAIOT OKpPYy>Kalyio cpeny. Kpome Toro,
IIMHBI 00/TATAI0T BBICOKOI MTOXKaPOOMACHOCTHIO.

B Tabnuiie npuBeeHs! faHHbIE O BHIOPOCAX He-
KOTOPBIX BeIeCTB B arMocepy IpU CrOpaHuu
YIJISL M MU3HOILIEHHBIX IIMH.

3arpssHsiollee BelleCTBO Cropanue yris CropaHue M3HOIIEHHBIX IINH
Cepa, % 2,0 1,3-2,2
3omna, % 11,3 12,5-18,6
IInHK, 4./MJIH 4. BO3[[yXa 27,2 9300-20 500
Xpow, 4./MJIH 4. BO3iyXa 20,5 97
Huxenp, 4./MIIH 4. BO3fyxa 16,9 77
CsuHel, 4./MJIH 4. BO3[lyXa 8,3 60-760
Kapmumit, 4./M/H 4. Bo3yxa 0,91 5-10

Ha ocHosaHuu OdHHbIX ma6flUL{bI oxapaKmepu3yL7me C 3Kosioeu4yeckol Mmouku 3peHuA
8bI6pOCbI 8 amMOCd)epy gewecms, o6p03yfou4uxc;7 npu ceopdHuu U3HOWEHHbIX WUH, 8 Cpads-
HeHuu C 6bl6pOCGMU, o6pa3yfou4umuc;7 npu ceopaHuu yerss.

3apgaHve 3

VI3HoleHHbIe UIVHBI — IIeHHOE BTOPMYHOE CBIPbE, KOTOPOE MOXKET ITOfJIeXKaThb IepepaboTke.
Ha guarpaMmax npencraB/ieHbl KCIIONb3yeMble B Poccui crioco6bl obpalijeHns ¢ MSHOIIEHHbIMH I~
Hamy (puc. 1) 1 MeToab! epepabOoTKY MSHOLIEHHDIX INH (puc. 2)%.

9

Kakue u3 npusedeHHbIx HUXe 86180008 COOMBemMCcM8yom pe3ysibmamam, NpedcmasieHHbIM
Ha ouazpammax?

KEUC

1. 3a mocnepHue 10 1eT KOMMYECTBO M3HOLIEHHBIX IINMH YBEIMYNIOCh B Poccun npuMepHo B 3 pasa.



M BblBO3 Ha CBa/Ky 3
m U3roTtoBneHue
pe3uHoBoOM1
u UsrotoBneHue KPOLLUKHK
PEe3vHOBOIA
KPOLLKH M MonyyeHue
u NonyyeHune Heprum
63 2Heprum
BoccTaHoBneHue MNpouee
npoTekTopa
Puc. 1. Cioco6s1 o6parieHns Puc. 2. Meroppl nepepaboTKu
C M3HOIIIEHHBIMU IIMHaMU B Poccun, % M3HOIIIeHHBIX MH B Poccun, %

2. B Poccun mpenmyniecTBeHHas YacTh M3HOIICHHBIX IIVH He IepepabaTbIBaeTcsi M BBIBO3UTCS Ha
CBAJIKY.

3. CaMbIM HOMIY/IAPHBIM CIIOCOO0M IepepabOTKI M3HOMIEHHBIX IIVH B POccum AB/IAETCA M3TOTOBICHNUE
U3 HUX PE3VHOBON KPOLIKIL.

4. IlpennpuATuA 1o nepepaboTKe M3HOLIEHHBIX IIMH B Poccym 1Cronb3yoT nepeoBble TeXHOMOT .

5. B nocneguue rogpl B Poccum HameTunach TeH[eHIA yBeIMYeHN NOMU IOTy4eHUs SHEPTUM U3
V3HOIIEHHBIX IINH.

3apaHune 4

OpHMM U3 MeTO[IOB YTU/IM3AlNy U3HOUIEHHDIX UIVH AB/IAeTCs IOTy4YeH)e U3 HUX pe3VHOBOI KpOI-
K11, KOTOPYIO B IaJibHelIlIeM MOXKHO JICIIO/Ib30BaTh /1A M3TOTOB/IEHNUs JOPOXKHOTO MMOKPBITUS, TOKPBITUI
st yTOOIBHBIX IIOJIEN, TEHHVCHBIX KOPTOB U JIETCKUX IUIOI[A/IOK, 3BYKOM3O/IALMOHHBIX KOBPUKOB IS
JKeTe3HOIOPOXKHBIX Tepee3noB u ap. B Poccun okomo 23 % mM3HOLIEHHBIX IINH TIepepabaTbiBaeTCs B pe-
3MHOBYIO KPOIIKY.

B cocTaB aBTOMOOM/IBHBIX LIMH TIOMUMO Pe3VHBI BXOAT CTa/IbHasI IPOBO/IOKA, TEKCTUIBHOE BOTOK-
HO, Ca)ka, a TaKOKe IPYT¥e HAIIOMHUTeNN U J06aBKI. B 1CII0/1b30BaHHOI IOKPBIIIKE JOTISI PE3VHBI COCTaB-
JIsIeT OKOmo 65 %.

[MTodcyumatime, ckos1bKO pe3uHoB80U KPOWKU MOXHO NoJly4ume u3 1 M/IH MOHH U3HOWEeHHbIX
asmomoObusIbHbIX WUH.

3apaHune 5

MexaHn4eckoe M3MenbYeHNEe MISHOIEHHBIX IIVH MOXKHO IIPOBOANTD KaK IIPY IOJIOKUTENbHBIX TEMIIE-
paTypax, TaK U C IpUMeHeHIeM KPMOTeHHBIX TeXHOJIOTUIT*, T. . IIpY HU3KMX TeMIlepaTypax. [l aToro
PesUHY OXTIAXKJAOT 10 Temneparypbl —60...-120 °C, ucnonbsys, HanpuMep, XUAKUI a30T, TeMIlepaTypa
KMIIEHMS KOTOpOro cocTasysaeT —196 °C.

Ob6vACHUMe, noYeMy Kpuo2eHHbIU Memoo obezuaem Npoyecc MexaHu4ecko20 U3MeslbYyeHUA
pe3uHsl.
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38 3apaHune 6

CXuraHue M3HOLUIEHHBIX IIUH C IIe/bI0 IIOTYYeHNA 9HEPIU Ha IMPOTKEHNM He OJHOTO [eCSATKA JIeT
VICIIOJIb3YETCSl BO MHOTMX CTpaHax Mypa. OZHAKO Py CrOpaHMM MINH 00pasyeTcs Ype3BbIYAlHO MHOTO
BCEBO3MOXXHBIX TOKCUYHBIX COENVMHEHNII, B TOM YJIC/Ie KAHLIEPOT€HHbIX, a TAKXXe COelMHEHNI], BbI3bIBa-
IOIIVX MOSABJIEHME KMCTIOTHBIX JOXKzelt. I 6e3omacHoi paboThI TAKMX YCTAaHOBOK HEOOXOIMMa CHCTeMa
TTy6OKOM OYMCTKM BBIOPOCOB, YTO TPeOyeT 3HAYMTETbHBIX KalIMTATOBIOKEHNIA.

Ha guarpamme mpefctaBieH TUIIMYHBIN COCTAB LINH JIETKOBOT'O aBTOMOOW/ISAY.

3%
B CUHTETUYECKHMI KayuyK

W HaTypanbHbIi KayyyK
m Cranb

= Tekctunb

H Caxa

28%

B Cmarvalousue macna u gpyrue
HedTexumuueckue nobasku
= Cepa, OKCUZ, LMHKa

A% 10%

Yyumeigas cocmae wuH, 06vacHUMe, NoYemMy CXKueaHue U3HOWEHHbIX WUH cnocobcmeayem
06paA308aHUIO KUCZIOMHbIX 00X0ed.

KEUC



Kenc 10.
YINMMEPOAHDBIE HAHOTPYBKWU -
MATEPUAJIbl BYAYLLUEIO

J71s pa3BUTHUA NPAKTUYECKN BCeX OTpacyel 3Ko-
HOMUKY He0OXO/[VIMBI HOBbIe MaTepHaIbl, 06/1a1ao-
111e BBICOKMMU 9KCIITyaTallYIOHHBIMY CBOJICTBaMMU.
K ux umciny MO>XXHO OTHECTU MaTepuasbl, COfiepKa-
1[ye B CBOEM COCTaBe YI/IepOJIHbIe HAHOTPYOKIL.

Yrneponnas HanoTpy6ka (YHT) - ogxa 13 amno-
TPOITHBIX MOAMUKALUIL YITIepona. DTO Moias Iy-
MMHApUYECKas CTPYKTypa AnaMeTpoM ot 0,5 HaHO-
MeTpa O HECKONIbKMX JIECATKOB HAHOMETPOB M JIN-
HOJI OT OJHOTO MUKPOMETpa ;O HECKONbKUX CAHTH-
MeTpoB. HaHOTPYOKM IpefcTaBIsAoT co6o0it CBEp-
HYTYIO B UVWIMHAP IpadUTOBYIO IVIOCKOCTb. B 3a-
BUCUMOCTM OT uncna cnoes YHT paspenarorca Ha
opuocnorabsie (OYHT) u muorocnoiabie (MYHT).

Hanotpy6xu otkpbit B 1991 ropy simonckuit yuensiit C. Vimxuma. Vicriapsas rpagut B a/1eKTpUYecKoil
Iyre, OH IOTY4MJI OCaTOK, COCTOAIINI M3 MUKPOCKONIMYECKUX HUTEN ¥ BOTIOKOH. B aTOM ocajike ¢ momo-
I[bI0 97IeKTPOHHOr0 MuKpockona C. Vmkuma BrepBble 00HApY>KII HAHOTPYOKM. DTU HAHOTPYOKU CO-
IepyKasy pasHoe KOJIMYEeCTBO CTIOEB U OBUIM MHOTOCIONHBIMIA.

HanoTpy6xu 0651ajaloT MHOTYIMM YHUKA/JIbHBIMU CBOVICTBaMu. OHU MMEIOT OYeHb BBICOKYIO MeXa-
HIYECKYIO IIPOYHOCTD; B 3aBUCHMOCTU OT CTPOEHMA MOTYT IPOSAB/IATH KaK MeTa/UIMYECKyI0 IIPOBOJY-
MOCTb, TaK 1 IIOTyTIIpOBOAHUKOBBIE cBoicTBa. YHT 06/ma/jaioT BHICOKOPa3BUTON IIOBEPXHOCTHIO U ITOITO-
MY HpPOSB/ISIOT BBICOKME a/iCOPOIVIOHHbIE CBOVICTBA — CIIOCOOHOCTD MOIVIOMIATh MOJIEKY/IBI XMMIYECKUX
BemlecTB. KaHanbl BHYTpM TPYyOOK MOXKHO 3aIIOJTHUTb MOJIEKY/TaMV Pas3/INYHBIX BEIIECTB, YTO IO3BOJA-
eT ucnonb3oBaTh YHT B kauecTBe KOHTEITHEPOB /I XpaHEHNs Ta3000Pa3HbBIX XMMIYECKUX COCANHEHMI
WUIM aKTYBHBIX MOJIEKYL.

HanoTpy6xu, no6aBeHHbIe B CaMble pa3MYHble MaTepUanbl B O4eHb HEOOIbIIOM KOMNYECTBe, 3Ha-
YNUTEJIBHO YAYYLIAIOT UX CBOIICTBA. HaHOTPYOKM crIocOOHBI 06pa30BbIBaTh KOMIUIEKCHI CO MHOTUMY JIe-
KapCTBEHHBIMU BellleCTBaMI, YTO IT03BOJIA€T MCIIOIb30BaTh MX B CUCTEMaxX aJ[peCHOI JOCTaBKM JIEKapCTB
BHYTpM OpraHM3Ma JeloBeKa.

YHUKa/IbHBIE 9IeKTPOHHBIE CBOJICTBA HAHOTPYOOK HAXOAAT NpMMEHEHMe B JMOJaX, TPAH3NUCTOPaX,
97IEKTPOHHBIX ITYIIKaX U 30HJOBBIX MUKPOCKONAX. MexaHudeckast IPOYHOCTb HAHOTPYOOK MCIIONIb3yeT-
Cs1 B KOMIIO3UTHBIX MaTepyaax, 13 KOTOPbIX MOYKHO M3IOTaBIMBATh CBEPX/IETKIE U CBEPXIIPOYHbIE TKa-
HII /IS OZIe>KbI IIOXKapHBIX ¥ KOCMOHABTOB. HaHOTPYOKM — OAVH 13 Ba)KHBIX KOMIIOHEHTOB 9/IeKTpOMe-
XaHNYeCKNX HAaHOYCTPOJCTB.

3apaHue 1

[ HaHOTPYOOK XapaKTepHa HU3Kas INIOTHOCTD — 1,4 T/cM? 11 oHOC/IOMHBIX 1 1,8 /cM? 11 MHOTO-
CTIOMHBIX. B Tabmuie mpepcrasieHsl BakHeimne GU3NKO-MeXaHNIeCKIe CBOJMICTBA HEKOTOPBIX MaTepya-
JIOB, COTEPIKAIIVIX YIIepon?.

IIpounocmv Ha pacmsxiceHue ONpenenaeTcs MpefebHbIM 3HaY€HNEM CUJIbL, TP KOTOPOJ IMPOMCXO-
AUT paspblB MaTepuaja, MOOY/lb YHPy20Cu XapaKTepu3yeT CIOCOOHOCTb MaTepyaja ympyro gedop-
MMPOBATbCSA NPY NPUIOKEHNN K HEMY CWUIBL Y0envHas npoyHOCmb — 3TO TpefeN IPOYHOCTY MaTepu-
a/1a, OTHECEHHBIN K ero IVIOTHOCTU. YOenvHbvlti MOOY/b YNpy20Cmu — 3TO OTHOLIEH)E MOAY/Is YIPYyro-
CTU K IUVIOTHOCTU. YeM Bblllle 3HaYeHMA ITUX IOKa3aTeseil Il KOHKPETHOTO MaTepuasa, TeM JTy4lIMU
$UBMKO-MeXaHNYeCKUMI CBOVICTBAMM OH 00/IafiaeT.
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Pusmxo- VYrnepomucras Yrnepomubie
MexaHMYecKoe por Ipadur por OYHT MYHT
. CcTanb BOJIOKHA
CBOJICTBO
Tpounocts Ha 0,4 100 3-7 300-1500 300-600
pactspkenne, ['Tla
Mopynp 200 1000 200-800 10005000 500-600
ynpyroctu, I'Tla
YnenpHas 0,05 50 2-4 150 750
IIPOYHOCTD, ['Tla
VYienbHbIN
MOJY/Ib YIIPY- 26 500 100-400 500-2500 250-500
roctu, I'Tla
ITnorHOCTD, I/CM? 7,7-7.9 2,08-2,23 1,7-1,9 1,4 1,8

Ha ocHoeaHuu npedcmasneHHoU uUHGopmayuu u OaHHbIX mabauysl coenalime npeono-
JIOXeHue, noYyeMy HaGHOMpybKuU uMelom nepcnekmusy NpUMeHeHUs 8 cocmadse Mamepuaros,
UCNoJIb3yeMbix 8 paziudHbix 061aCMAX MeXHUKU U NPOMbIWIeHHOCMU.

3apaHue 2

B mpouecce nccnenoBanysa GpU3NKO-MeXaHNYECKUX CBOVICTB HOBBIX TBEPABIX ITOTMMEPHBIX KOMIIO3UT-
HBIX MaTepUajIoB, COIEPKalMX H06aBKM MHOTOC/IOHBIX YITIEPOXHBIX HAHOTPYOOK, y4eHbIe OTIPeJie/IAIn UX
npouHocmv npu pacmsixeruu. Uem Oonblee 3HaUeHME VIMeeT IIPOYHOCTD IIPU PACTHKEHNM 00paslia, TeM
BBIIIIE eT0 PU3MKO-MeXaHIYeCKye CBOJICTBA. Pe3y/IbTaThl McceoBaHMIl IIpefiCTaB/IeHbl Ha iuarpaMme.

60

50 e

40

30 — B B B B B

20 — B B B B B

10 — — B B B B B

0 . . . : . . . .
0,00 0,05

X , 0,10 0,20 030 040 050 060 070 0,80

MpouyHocTb NpK pactaxeduun, MMNa

CopeprKaHue MHOrOC/NOMHbIX YIAEPOoAHbIX HAaHOTPYBOK B nonumepe, %

Kakue u3 npusedeHHbix HUXe 861860008 MOXHO cOe/lamb HA OCHOBAHUU AHAIU3A OdHHbIX,
npedcmassieHHbIx Ha oudzpamme?

1. YBenmueHre cofep)KaHUsi MHOTOC/IONHBIX YIVIEPOJHBIX HAHOTPYOOK B 0Opasljax B MHTepBase
ot 0,05 10 0,80 % NpsAMO MPOIOPIIVIOHANLHO YBEINYMBAET IIPOYHOCTD NIPY PACTKEHNM 00Pa3I[0B KOM-
ITO3UTHBIX MaTE€PUATIOB.

2. BBeieH1e MHOTOC/IONHBIX YIJIEPOHBIX HAHOTPYOOK B COCTAB MOIMMEPHBIX KOMIIO3UTHBIX MaTepl-
a7I0B YBEIMYMBAET VX TEPMOCTONKOCTD.

3. MakcuMabHYIO IPOYHOCTD IPU PACTSKEHUN UMEIOT 00pa3libl KOMIO3UTHBIX MAaT€PUAIOB, B KOTO-
PBIX COfiepyKaHe MHOTOC/IONHBIX YIJIEPOHBIX HAHOTPYOOK cocTasysiet 0,60 %.

KENC 10



4. YBenuueHne cofiep>KaHnsA MHOTOC/IOVHBIX YITIEPOZHBIX HaHOTPY6oK oT 0,50 o 0,80 % mpusopuT
K 3HAUNTE/IbHOMY CHVDKEHUIO TBEPAOCTU 00pa31ioB IMOMVMEPHBIX KOMIIO3UTHBIX MaTepHaIoB.

5. BBepieHMe 106aBOK MHOTOC/IOHBIX YI/IEPOJHBIX HAHOTPYOOK B COCTAB ITOIMMEPHBIX KOMIIO3UTHBIX
MaTepuasoB ITI03BOJIAET PErYINPOBATh UX IPOYHOCTD IIPY PaCTKEHNUMN.

3apaHue 3

B coBpeMeHHBIX TEXHOMOIMYIECKUX Mpolleccax 06pabOTKM METaIOB B MAIIMHOCTPOUTETbHBIX U Me-
Ta/UTyprU4ecKIX IIPOM3BOACTBAX IIMPOKO VICHOMB3YIOTCA CMa304HO-oxIaxpaomye xxnakoctn (COXK).
VIX mpuMeHeHVe CIOCOOCTBYeT CYLeCTBEHHOMY YBEIMYEHNIO CTOMKOCTY MHCTPYMEHTOB, IIOBBIIICHUIO
KadecTBa 06pabotku. Ocuooit Ayt COXK crmy>xaT MuHepajbHbIe Mac/Ia, B KauecTBe JOOABOK UCIIOIb3YIOT
CUHTeTHYeCKIe BeI|eCTBA, PaCTUTE/IbHBIE U )KUBOTHbBIE MAC/Ia, SMY/IbraTopbl, 6akTepuiuabl. B mpomecce
ucrnonb3oBanua COJK 3arpA3HAIOTCA U HOIBEPraloTCA OMOIIOPAXKEHNIO, B Pe3y/IbTaTe Yero OHYM CTAaHOBAT-
Csl HETIPUTOHBIMMY [ Ja/TbHEIIIIEeTO MCTIONb30BAHMA.

Y4éHble MCCIenoBaMy BO3MOXXHOCTh IPVMMEHEHNS MHOTOC/TIOMHBIX YITIEPOJHBIX HAHOTPYOOK B Ka-
vecTBe OakTepuiuaHbx fo6aBok B COXK ¢ menpio yMmenbluenns nx 6uonopaxenns. B COX BBopumn
I06aBKY MHOTOC/IOVHBIX YIVIEPOHBIX HAHOTPYOOK, a TaKKe UX JOOABKM B COYETAHUY C OPTaHNIECKUM
BemjectBoM — TpuaTanonamuuoM (TDA). Crenens 6monopaxxennst COXK omnpenernsinm B 6aniax mno name-
HeHuio okpacku COJK B IpUCYyTCTBUM MHAMKATOPA, MICIIONIb3Ys COOTBETCTBYIOIYIO IIKaIy:

1 6a/1 — OTCYTCTBYIE MUKPOOPTaHU3MOB;

2 6a/a — yOBIeTBOPUTE/IbHAS OMIOCTOMKOCTD;

3 6a/1a — HeyIOBIETBOPUTETbHAS OMOCTONKOCTD;

4 6aja — MONTHOE 61ONIOpaXKeH e,

Pesynprarer 6monorndeckoro nopaxkenns COXK ¢ go6aBkamy HaHOTPYOOK ¥ OFHOTO M3 Hamboree
4aCTO MCIOIb3YeMBIX OAKTePUINOB IPUBeELEHbI B Tabmmie™.

Bakrepumn Buonopakenne, 6amn
30 cyT. 60 cyT. 90 cyt. | 120 cyT. | 150 cyT. | 180 cyT.
Be3 6aktepuuna 1 2 3 3 4 4
Han6osee 9acTo 1Cnonbp3yemblit 0 0 ! 1 5 3
OaKTepuIm]
MYHT 0 0 0 0 0 1
MYHT + TOA 0 0 0 0 0 0

Ha ocHoeaHuu 0aHHbix mabniuusl coenalime 861800 06 3¢hheKmuB8HOCMU MHO20CTOUHbIX
y2nepoOHbIX HAHOMpPY6OOoK 8 kayecmae bakmepuyudHsix 0obasok 8 COXK. Pacnonoxume uccre-
008aHHble bakmepuyuobl 8 pA0 NO yMeHbWeHUI0 3hghekmuBHOCMU UX 8030elicmaus Ha MUKPO-
Op2dHU3Mbl.

B mporjecce nccnenoBanms GpuanKo-MeXaHNYECKUX CBOVICTB HOBBIX TBEPBIX ITOTMMEPHBIX KOMIIO3UT-
HBIX MaTepHasioB, COAEP>KALIMX JOOABKY MHOTOC/IONHBIX YITIEPOLHBIX HAHOTPYOOK, Y4eHble OIpee/isiIn
UX NPOYHOCMb npu pacmsxceruu. Yem Oonbllee 3HaYeHUe MMeeT IIPOYHOCTD IIPYU PAaCcTsHKEHNN 00pasiia,
TeM Bblllle ero (U3NKO-MeXaHMYeCKue CBOJCTBA. Pe3y/bTaThl MCCTENOBaHUIT IIPEICTABIEHbl HA [ua-
rpamme”.

3apaHune 4

Bo MHOIrMX OTpac/saX MPOMBILUIEHHOCTH, HAIIpUMep LIMHHOI, 00YBHOI, KabelbHOIL, TPeOYITCS 0CO-
Oble CBOVICTBA Pe3MHOTEXHIIECKIX U3/emuit. [I/Is omydeHnsa MaTepyaa ¢ 3alaHHbIMY CBOJICTBAMM B pe-
3UMHOBYIO CMeCbh BBOJAT Pas3/IN4Hble JOOABKI.

IIpu M3ydeHNn BO3MOXKHOCTH UCIIONIb30BAHNUA B Ka4ecTBe JOOABKYU B PE3MHOBYIO CMeCh YITIEPOJHBIX
HAHOTPYOOK ObI/IV M3TOTOBJIEHBI KOHTPOJIbHbIE 00pasIibl KaydyKoB 6e3 J06aBOK HAHOTPYOOK 1 06pasIbl,
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cogepxamye 4 % HaHOTPYyOOK. CBOJICTBA MOTYy4YEeHHBIX 00Pa3IOB Kay4yKoB ¢ l00aBKaMy HAaHOTPYOOK
u 6e3 106aBOK CpaBHMBA/IM C HOPMATVBHBIMY [T0KA3aTe/LSIMM, ONIPefie/isieMbIMIU TOCYAaPCTBEHHBIM CTaH-
maproM. Pe3y/bTaThl UCCIeOBAaHMII TOKA3a/IM, YTO f0oOaB/IeHNe B PE3VHOBYIO CMeChb HAHOTPYOOK B KO-
nudectBe 4 % IO3BOJISIET MCIO/MB30BATh MOTyYeHHbIe KaydyKi [IPU M3TOTOBIEHNN PE3MHOTEXHIYECKIX
uszenuii st 00yBHOI 1 Kabe/TbHO IPOAYKLIMNL.

[MoAacHume, ¢ kakoU yesnbio npu nposedeHUU SKCnepuMeHma:

a) UCno1bL308aIUCL KOHMPOJIbHbIE 06PA3UbI KAY4YKO8;

6) cgolicmea nNosyHeHHbIX Kay4yKo8 CpasHUBaAsIu C HOPMAMUBHbIMU NOKA3amesssMu, onpeoe-
J1IAemMbIMU 20Cy0apcmeeHHbIM CMaHOapmom.

a)

6)

3apgaHue 5

Yuénble MOMy4YnaM HOBbIE MOIMMEPHbIE KOMIIO3UTHbIE MaTepyaslbl [JI U3TOTOBIEHNA MOIMMEPHBIX
CTEKO/. B cocTaB HOBBIX MaTepyaoB ObIIN BBEIEHBI JOOABKI MHOTOC/IONHBIX HAHOTPYOOK B Pa3HOM KO-
JIMYeCTBE U UCCIeJOBAHbI UX (PUBMKO-MeXaHNYeCKMe CBOJICTBA — NPOUHOCMY Npu pacmsienuu. [Ins us-
MepeHVl IIPOYHOCTY IIPU PACTKEHNM 00Pa3Lbl PACTAIMBAIN C HOCTOSHHOI CKOPOCTBIO Y OIIPeMesIsiIn
MaKCMMaJIbHYI0 Harpy3Ky, KOTOPYIO BbIfIep>KuBaeT obpasel] 10 pa3pbiBa.

Onuwume nposedéHHble yYEHbIMU UCC/Ie008aHUA. [J1a 3mo20 0onosiHUMe npeosioXeHue,
8b16pas ¢hpassi U3 CNUCKA.

ViccnepoBaHuA NOMIMEPHbIX KOMITO3NTHbBIX MaTepUaaoB MPOBOAWINCH B LEAX ONpeeIeHNs 3aBI-
CUMOCTH UX or

1) CKOpOCTD pacTsKEHN;

2) Temneparypa;

3) maBneHne;

4) IPOYHOCTD NPU PACTSHKEHNU;

5) copep>kaHye MHOTOC/IONHBIX YITIEPO/JHBIX HAHOTPYOOK.
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