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Mooyas 1. PagioakTUBHI peYOBHHU Ta pagiamis
Tema 1. Ie3akTuBanisi po004YNX NPpUMIillIeHb TA YCTATKYBAaHHS
Jadopartopii

Je3akTuBamis (Big ae3...1 mar. activus — misUIbHMI) — BUAAJICHHS
pamioakTUBHUX 3a0pyaHeHb (P3), 3maTHUX IpU3BECTH 10 HaJI(POHOBOIO
OMPOMIHEHHSI JIIOJIed, 3 TEXHIYHUX 3aco0iB, OyJiBeNb, IPYHTY,
CIIbCBKOTOCIIOAAPCHKUX TOCIBIB 1 CHUPOBUHH, OJSATY, MNPOJOBOJILCTBA,
BO/JIH, MIOBITPSI Ta 1HIIMX CEPEIOBUIII.

PanioakTuBHEe  3a0pyAHEHHS  MOXE  BIAOYyBaTHUCA  LUISIXOM
0e3mocepeIHLOT0 KOHTAKTYy 3 CEPEIOBMINEM, IO MICTUTh PaIiOHYKIIAH,
a00 3a paxyHOK OCIJIaHHSI UM OCaJPKCHHS 1X 3 MOBITPs. MOXKIMBI BUTIAJKU
P3 pagionyxiigamu B MOJEKyJsIpHINA a00 10HHINA PopmMax Ta TBepaAuMH abo
PIIKMMH YaCTKAMH, [0 MICTATh Y CO01 pallOHYKIII/IH.

Meta fe3akTHBamii — IIJBUINCHHS paialliifHOT  O€3IeKH.
EdexkTuBHICTh Ne€3aKTHBAIlll OIIHIOIOTh BEJIMYMHOK 11 Koe(ilieHTa, II0
JOPIBHIOE BIJHONIEHHIO BEJIWYMHU PAAI0aKTUBHOCTI IOYaTKOBOro P3
00'eKTa 10 3HAYCHHS, K€ 3aJTUIIAETHCS HA HbOMY IMICJIS A€3aKTUBAIII].

Je3akTuBanisa pod004YUX NPUMILIEHb i 00JIaJHAHHA

1.PamioakTuBH1 3a0pyJHEHHS 30BHIIIHIX IMMOBEPXOHb OOaHAHHA,
1HCTPYMEHTIB, J1a00OPaTOPHOrO MOCY1y, MOBEPXOHb POOOUYUX MPUMIIICHB i
BUIIIIEHb JJIsI  30epiraHHs CHELOJsITy HE MalTh MEPEBUIYBAaTH
JOMYCTUMHX PIBHIB 3arajIbHOTO 3a0pyIHEHHs, 110 BctaHoBieni HPBY-97.

2.1llonenHo mnpoBOJATH Bosiore mnpuOupanHs. Cyxe npuOUpaHHs
BUPOOHUYHUX MPUMINIEHB, 32 BUHSITKOM BaKyyMHOTO, 3a00pOHSIETHCA.

3. He piamie ogHOTO pa3zy mpoTATroM MICSIlS TeHepadbHe TpUOUpaHHs
3 JI€3aKTUBALI€l0 CTIH, MIJJIOTH, JABEpEd 1 30BHIIIHIX IOBEPXOHb
yCTaTKyBaHHSI.

4.Po6ounii iHBEHTap 3aKPIIUIIOETHCA 3a MPUMIMICHHSAM ISl pOOOTH
KOKHOT'O KJI1acy 1 30€pira€TbCs B CIELiaIbHO BIJIBEACHUX MICIISIX.

5.¥V OpuMillleHHSIX TOCTIHHOrO TmiepeOyBaHHS MEpPCOHANY, €
NPAaIOI0Th 3 JKepeaaMu Y BIIKPUTOMY BUIJISII, Mae OyTH niepeadadyeHuit
CTaqui 3amac JAC3aKTUBYIOUMX 3acO00IB 1 MHIOYUX PO3YMHIB, IO
JOOMPAIOThCS 3 ypaxyBaHHSIM BJIACTUBOCTEH PAJIOHYKIIIAIB Ta IXHIX
CIIONYK, 3 SKHMH Wae poboTa, a TaKOX XapakTepy ITOBEPXOHb, IO
IUTITal0Th Ae€3aKTUBAIlI].

6.1licns 3akiHYeHHS POOIT KOKEH MpalliBHUK Ma€ MPUOpPATH CBOE
poboue Mmicue 1 mpu notpedi Ne3aKTUBYBATH yCTaTKyBaHHS, IHCTPYMEHT,
poOouunii mocya, siki Oynu 3aaisiHl B mpoiieci poOOTH 3 BIIKPUTHUMU
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JOKEpeIaMu.

7.Y pa3i 3a0pyIHEHHS PaJl0OAKTUBHUMHU PEYOBHHAMU MPUMIIICHB
a00 X OKpeMHX AUISTHOK HETalHO MPUCTYMAOTh M0 JI€3aKTUBaIli. Ko
3a0pyAHEHHSI TPAMWIOCh TOPOIIKOBOIO CYXOK PEUYOBHHOIO, TO HOTO
30MpalOTh 3JIETKa BOJIOTOK TaHYIPKOIO, TMONEPEAHHO BUMKHYBIIU
BEHTWIALIIO. BeNnKy KUIBKICTh PO3JIUTUX  PAJIOAKTUBHUX  PIJIUH
3acUMNalTh CTPyXKKoro. Ilicms Toro, sk OCHOBHa iX KUIBKICTH OyJe
BUJIAJICHA, 3aJIUINKU 3a0pyAHEHHS 3HUIIYIOTh OOpOOKOIO CrelialbHUMHU
MUIOYUMH 32CO0aMH.

8.JlezakTuBailito  3a0pyJlHEHHMX  TMOBEPXOHb  MPOBOJATH 34
JIIOIIOMOI'OI0 M’ SIKHX ILITOK, TAMIIOHIB, 3MOYEHUX MUIOUYMMH 3aco0aMu, a0o
criocoOOM 3MUBY.

9.1licags  nmesaktuBamii  cHOEIAJIbBHUMH  MHUIOUYUMHA  3aco0aMu
MNOBEPXHIO PSICHO MPOMHUBAIOTH BOJOID 1 HMPOTUPAIOTh CYXOK) YHUCTOK)
ranuipkoro. IloTiM npoBOAATh KOHTPOIb YMCTOTH MOBEPXHI BiAMIOBIIHUM
PaIIOMETPUYHUM TTPUIIAJIOM.

10. BuxopucTaHi HIITKH, TAMIOHHU 30MPaIOTh Yy MJIACTUKOBI MIIIKU
a0o0 B 1HIII EMKOCTI Ta BUAAISIOTH K PaglOaKTUBHI BIIXOIH.

11. Sk mutodi 3aco0M MOKYTh BUKOPHCTOBYBATUCH TaKl pO3YMHHU:

1) npanbsHuit nopomok — 10 mit , myr — 10 mi1, Boga — no 1 1.

2) mapjeBa KUcjaoTa — 5 I, KyXoHHa cuib — 50 r, Mmutounii 3acio JIC-
PAC — 10 M1, Boga — go 1 1.

12. Skmo He Baanocs e(PEeKTUBHO MPOBECTH JI€3aKTHUBAIlIIO
BKa3aHMMHU 3aco0amMu, TO IS JIOJIaTKOBOI OOpOOKHM ITOBEPXOHb
BUKOPUCTOBYIOTh PO3YMH IMEepMaHTraHaT Kauito — 40 T, KUCIOTH CipyaHOl
(muroma Maca — 1,84) — 5 M, Bogu — g0 1 . IlepmaHraHar Kaliro
PO3UMHAKOTh B 1 J1 BOJAM MIAITPITOI 10 6OOC, MOTIM OXOJIOJIKYIOTh 10
KIMHATHOI TeMmmepaTrypu. Y PO3YMH JOJIMBAIOTh CIpYaHy KHUCIOTY 1
NepeMIIyIOTh.

13.5kmo o6poOaoBaHU Martepiall HECTIMKUM 10 PO3YUHIB, IO
MICTSITh KHUCIJIOTH, JJIS J€3aKTHUBAlll BUKOPUCTOBYIOTH JIY>KHUN PO3UHUH
inkoro Hatpy — 10 T, Tpunony b — 10 1, Bogu — g0 1 1. Imkuit matp
PO3UUHSIOTH y BOJl, I0JAl0Th TPUJIOH b, mepeMiliyroTh 10 MOBHOTO
PO3YNHECHHS.

14.]lns ne3akTuBallii IIHHOTO OOJIaJIHAHHS, IPUJIAJIB TOTYIOTh
HACTYIIHI PO3YUHHU:

- nuMoHHa kucjiota — 10 T, Boga — 10 1 1;

- masiieBa kuciora — 20 r, Boga — g0 1 1;

- HaTpito rekcametadocdar — 10-20 r, Boga — 10 1 7;
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- wmuround 3aci6 OII-7 — 4 1, comsHa xwuciiota — 20 wm,
rekcametadocdar Harpio — 4 1, Bojga — 0 1 I

Kucnory abo rekcameradocdar HaTPIIO PO3UYUHSIOTh,
nepeMinryouu, B 1 J1 BOJU pu KIMHATHINA TeMIepartypi.

15. TIpu HeoOXiAHOCTI Je3aKTUBAIlll TOBEPXOHb 3 JaKOBO-(hapOoBUM
NOKPUTTSIM BEpPXHIM IIap 3HIMAIOTh MEXaHIYHUM (34iCyBaHHS) a0o
XIMIYHUM (32 IOMTOMOTOIO CHEIlaJbHUX POZYMHHUKIB) CITIOCOOAMH.

16. Opar (dbapTyxu, HapyKaBHUKM Ta 1H.) 3 MOJIXJOPBIHUTY Ta
MOJieTHIICHY MOKHA JI€3aKTUBYBATH B PO3UMHI HATpPitO rekcameTadocdary
—10-20 T, Bogu — 1o 1 .

17. Tlicns pge3akTuBaiii MiUIory 1 OOJaJAHAHHS  PETENIBHO
MPOMHUBAIOTh BOJOIO 1 MPOTUPAIOTH HACYXO TaHYIPKOIO.

18. V Takux nOpuUMIIICHHS CTaBJISATHCS OCOOJIWMBI BUMOTH JO IX
BEHTHUJIAL1, 3/1IMCHIOIOTh MTOCTIHHUI TO3UMETPUYHHUI KOHTPOJIb 3a PIBHEM
pajiaiiitHoro 3a0pyAHEHHS B TIOBITPI.

IToBox:KEHHA 3 pagioaAKTUBHUMMU BiXogaMu

PagioakTuBHI Bigxoam — wMarepiagbHi 00’€KTH 1 cyOcCTaHIIii,
AKTUBHICTh  PQAIOHYKJIIIB YU  PaAJIOAKTUBHE 3a0pYyJHEHHS  SKUX
NEpPEBUIILYE PIBHI, BCTAHOBJEHI JIFOYMMU HOpPMAaTHBaMH, 32 YMOBH, LIO
BUKOPUCTAHHS ITUX 00’ €KTIB 1 CyOCTaHIii HE IepeadavaeThes.

HPBVY-97 BcranoBmoOTh KiaacH(piKaIlilo paalOaKTUBHHX BIJIXO/IIB,
M0 BUKOPHUCTOBYE  KpPUTEpPI  BEJIUYUHM  TEpIiOAy  MIBpO3MaTy
PaIIOHYKJIIJIIB, K1 € Y CKJIaJll [IUX BiAXO/IB:

- KOPOTKOKMBYYI, y CKJaJl SKMX HEMAa€ PaJiOHYKIIIB 3 MepioJaMu
MiBpO3Majy, 0 NepeBulyoTh 10 pokis;

- CepeAHbOXKHUBYYI, II0 MICTATh PAMIOHYKIIAU 3 TEPIOIOM
niBpo3nany Bij 10 1o 100 pokiB BKIIOYHO;

- JIOBFOXKHMBYUI, SIKI MalOTh PAJIOHYKJIIAM 3 MEpioJlaMu MIBPO3Maay
noHay 100 pokis.

3ajexHO  BIJ ~ arperaTHOrO  CKJaAy  pajJlloakTHBHI  BIAXOIU
NOJIIAIOTHCA Ha PiAKi, TBep/l 1 ra3onoioHi. Jlo piaKuX paaioaKTUBHUX
BIIXO/IB  HaliekaTh PO3YMHU  HEOPraHIYHUX  PEUYOBHUH, IMYJIBIH
¢diapTpOMaTepianiB, OpraHiyHl PEYOBUHU (Macia, pO3YMHHMKY Ta 1H.). [0
TBEPJIUX PAJI0OAKTUBHUX BIIXOAIB HajexkaTh OyAb-siki 00’ekTH ado
PEYOBUHM Yy TBEPJOMY CTaHi (y TOMY YMCI JIeTajll MallliH, MEXaHi3MiB,
MaTepiaiu, BUpoou, 01070T14HI 00’ €KTH, IEPEBEACH] y TBEPAUIN CTaH PlIKi
pagioaKTUBHI BiJIXOIH TOIIO).

Pinki pamioakTUBHUI BIIXOAM 32 MTUTOMOIO aKTHBHICTIO JUITHCS Ha
TaKi KaTeropii: HU3bKOAKTUBHI, CEPETHLOAKTHUBHI, BUCOKOAKTHURBHI.
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TBepal BIOXOAW BBaXAIOTHCA PaTIOAKTUBHUMH, SKIIO MHUTOMA
aKTUBHICTh iX I JDKEped o-BumpoMiHeHHs Oimpma 1 kbx/kr (mms
TpaHcypaHoBux enemeHTiB — 0,1 kbk/kr; 10 kbx/kr mns mxepen B- 1 y-
BUIIPOMIHEHHSI.

30upaHHs TBEPAUX 1 PIAKUX PaiOaKTUBHUX BIIXOJIB B yCTaHOBaX
Ma€ 3/1IMCHIOBATUCS 0€3M0CEPEAHbO B MICISAX IXHLOI'O YTBOPEHHS, OKPEMO
BiJl 3BUYAHUX TTOOYTOBUX, TEXHOJIOTIYHUX YU OyXIBEIbHUX BIIXO1B.

3a00pOHSIETBCA BUIAJCHHS PIAKAX PpaalOaKTUBHUX BIAXOMIIB Y
HaBKOJIMIITHE CEPEIOBUIIIE, Y TOMY YMCIII:

- Yy CTaBKH, 03€pa 1 BOJIOMMHUIIIA, PU3HAYECH] JIJIs1 pPO3BEJCHHS pUOH 1
BOJIOTIJIABHOI MTHIl, @ TaKOXX Y CTPYMKH W IHIIN BOJAOMMH, BOJa 3 SIKHX
MOYK€ HaJIXOJUTH JI0 3a3HAUYCHUX CTaBKiB, 03€p, BOJIOMMHUIIL;

- y TIOTJIMHAKOY1 SIMH, KOJIOJI5131, Ha TIOJIS 3pOIICHHS, TTOJIsl (Q1IbTpartli,
Yy CUCTEMH T1JI3EMHOTO 3POIICHHS.

JlonyCKaeTbCd CKUJAHHS PIAKUX PAJIOAKTUBHUX BIAXOJIB Y
rOCTI0IapChKO-MOOYTOBY KaHa13aIlll0 32 OJJTHOYACHOTO JOTPUMAHHS TaKHUX
YMOB:

- MICJs MOMEPEAHBOI0 PO3BEACHHS KOHIICHTpAIlsd PAJAIOHYKIIIIB Y
HOBOYTBOPEHHMX pO3YMHAxX He Ounpin, HiX y 10 pasiB mnepeBuirye
BIJIMOB1/IHI IPUITYCTUM1 KOHIICHTPAIIll Y BOJI 1 MPU [IbOMY 3a0€3MeHy€ThCS
MoJajbIlle JeCAITUPa30BE PO3BEICHHS HEpaJl0aKTUBHUMHM CTIYHUMH
BOJIaMH Y KOJICKTOP1 YCTaHOBH;

- CyMapHE CKHJAaHHS PaiOaKTUBHUX PEUOBHH IIPOTITOM POKY HE
NEPEBUIIUTL YCTAHOBJICHOTO 3HAYEHHSI MNPUITYCTUMOTO CKHUJAHHS IS
JTAHO1 YCTAHOBH;

- BIIMIOBIHOCTI SIKICHOTO 1 KUIBKICHOT'O XIMIYHOI'O CKJIaay PiAKHX
BIJIXO/IIB ICHYFOUMM HOPMATHBHHUM BHMOTaM, IO PETJIaMEHTYIOTh YMOBH
CKHJIaHHS CTIYHUX BOJ;

- nepeOyBaHHS pPaJlOAaKTUBHUX PEUYOBHH Yy XIMIYHIA Qopmi, 10
BUKJTIOYA€E MOKJIUBICTh IXHBO1 COPOIIii 1 OCITaHHS y CUCTEeM1 KaHaTi3aIlii.

[Ipyu Manux KIIBKOCTSIX PIAKAX PadlOaKTHBHUX BIAXOMIB (MEHIIE
200 1), a TakOXX TPU HEMOXJIUBOCTI iX PO3BEACHHS BIAXOIU HAJICKUTH
30upatd B CHEllaldbHI €MKOCTI JIsi HACTYMHOI BIANPABKA HA ITYHKT
3aXOpOHEHHS PaJl0aKTUBHUX BIIXO1B 200 crieliaaizoBaHl KOMOIHATH.

Teepmi #  piaki  padioakTHBHI  BIAXOAW, IO  MIAJISATAIOTh
3aXOpPOHEHHIO, 1 SIKI MICTATh KOPOTKOXHMBYYl HYKIIAU 3 TMEPioJIoM
niBpo3nanay a0 15 nid, BUTpUMYIOTH OPOTITOM Yacy, IO 3a0e3mneuye
3HW)KEHHS IUTOMOI aKTHMBHOCTI IO 3HA4eHb, K1 BKasaHl Bumie. IloTim



TBEPJll PaAI0OAKTUBHI BIAXOAW BHUIAJAIOTH 13 3BHYAMHUM CMITTAM Ha
OpraHi3oBaH1 BiIBaJIM, a PIJKI - B KOMyHaJIbHO-TIOOYTOBY KaHaJ13aIlllo.

TepMiH BUTPUMKH pPaJiOaKTUBHUX BIJXOJIB, III0 MICTSITh BEJIUKY
KUIbKICTh OPTaHIYHUX PEYOBHUH (MiAAOCTITHI TBAPUHU, POCIUHH, OKPEMI
iX "YacTMHM 1 T.II.) HE Ma€ TIepeBHITyBaTH S5 110 y pasl, SKIIO
He3a0e3neuyeHe 30epiraHHsl (BUTPUMKA) B XOJIOJUJIBHUX MPUCTPOSX a0
CHeliaibHUX PO3YMHAX.

TpancnopTyioTh pafioakTUBHI BIIXOAW B MYHKTH 3aXOpPOHEHHS Ha
crielmiabHuX MamuHax. JlaHi mpo 30ip, BUTPUMKY, 3HEIIKOIKEHHS
pagloaKTUBHUX BIJXO/IIB B JJaOOpaTOpii 3aHOCATD y CIELIATIbHUM KypHAaJ.

JInst iX [OBroTpuBajoro 30epiraHHs BUKOPUCTOBYIOTH CIEIiaibHI
ceii¢u cTalioOHAPHOIO 1 HECTAI[IOHAPHOTO THIIIB.

He pinme sk oguH pa3 Ha piK KOMICIS, OIpU3HAYEHA KEPIBHHUKOM
3aKjady, TIepeBips€  MPaBWIBHICTh  BEIEHHS  OOJIKY  KUIBKOCTI
pagioaKTUBHUX BIAXOJIB, 3JaHUX Ha 3aXOPOHEHHS, a TAaKOX THX, IO
3HAXOAThCS B 3akiajl. B pa3i BUSBJICHHS BTpAT pajlOaKTUBHUX BIJIXO/IIB
HeraitHo moBigoMiIsitoTh opranu MBC ta Cb, a BUHHI ITOCajoBl 0cOOM
IPUTATAIOTHCS 10 BIAMOBIAAIBHOCTI B YCTAHOBJIICHOMY 3aKOHOM TIOPSI/IKY.

IIuTaHHs A9 caMonepeBIpPKU:

1. BxaxiTh OJIUH 13 pEIENTIB IJIs JIe3aKTUBAIlIl [IIHHOTO 00JIaIHaHHS?

2. Sk dacTto TpOBOIATH TeHEpajdbHE NPUOUpPAHHA 3 JE€3aKTHUBAIIO CTiH,
M1JJI0TH, IBEPE 1 30BHIIIHIX TOBEPXOHb YCTATKYBaHHS?

3. Sk 9acTo TPOBOIATH IHIWBIAyaTbHUN KOHTPOJL TEPCOHATY 3a JI03aMH
OTNPOMIHEHHS?

4. Ha3zith Micue aJig 30epiraHds paJioaKTUBHUX MPENapaTiB MepeBaXxHoO vy, [3-
AKTUBHHUX.

Tema 2. ®opmu paaianii. Ix xapakTepucTuka.
3aco0u iHAUBIAYAJTBLHOI0 32AXUCTY i 0COOUCTOI IirieHu mpu poooTi 3
PagioAKTUBHUMM Pe4YOBHHAMH

[oHi3yt0Uul BUIPOMIHIOBaHHS YCIX MPUPOJHUX 1 IITYYHHUX JIKEpE
JUISTHCS HA JIBA TUIH: €JIEKTPOMArHiTHE Ta KOPIYCKYJISIPHE.

EnekTpoMarHiTHe 10HI3YHOYe BUIIPOMIHIOBAHHSA. EnekmpomacHimue,
abo Gomonue, IOHI3YIOUE BUNPOMIHIOBAHHS SIBIISIE COOOK  TOTIK
NEePIOAMYHUX EJIEKTPUYHUX Ta MArHITHUX KOJUBaHb, KOTP1 BIAPIZHIIOTHCS
Bl PpaJllOXBWib, 1H(PPauepBOHOTO, BUAUMOIO Ta YIbTPadioIe€TOBOrO
CBITJIa OUIBIII KOPOTKOIO JOBKWHOK XBHUJI1 1, BIATIOBIAHO, OUIBIII BUCOKOIO
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CHEPTi€r0, KOTPl 3HAXOAATHCS MDK CO00I0 y oOepHeHI 3anmexkHocTi. o
HUX B TIepUly Yepry Hajlexarhb HaWOUIbII BUKOPUCTOBYBaHI Yy
paaio0IoNOriUHUX  JOCHIDKEHHAX 1 MPaKTULl  PEHTIEHIBCHKE
BUIPOMIHIOBAHHS, KOTpPE IITYYHO OJCPXKYIOTh Yy  CHEIlajJbHUX
reHepatopax (peHTTeHIBCbKMX  amaparax), Ta <Y-BUIPOMIHIOBaHHS
OPUPOJHUX 1 IITYYHUX PaJI0aKTUBHUX 130TOMIB. [HOMI SIK caMOCTiHHUMA
BU/JI BUJISAIOTH TaK 3BaHE TaJIbMIBHE BUIIPOMIHIOBAHHS, SIKE BUHUKAE MIPU
NPOXO/KEHHI Yepe3 pPEUoOBMHY 1 TaJbMyBaHHI (3BIIKM 1 Ha3Ba)
MPUCKOPEHUX 3aPSKEHUX YACTUHOK, MPOJYKTIB TMOJUIY SAE€p YpaHy i
TUTYTOHII0, @ TaKOX MpHU ASAKUX 1HIIMX sIACpHUX peakiisax. Kimacuunum
OPUKIAIOM  TajJbMIBHOTO  BHUIIPOMIHIOBAHHS €  PEHTTECHIBCHKE
BUIIPOMIHIOBAHHSI PEHTICHIBCHKOI TPYOKH, KOTPE BHHHUKAE IIPH PI3KOMY
rajbMyBaHHI MOTOKY MPUCKOPEHUX 10 €Heprii Buile 15 keB enexkTpoHiB
pH iX 3ITKHEHHI 3 siIpaMH aTOMIB BOJb(pamy, 3 KOTPOTO BUTOTOBIISETHCS
aHo/I.

Peumeeniecoke (X-) eunpominioganns — 1€ €IEKTPOMAarHiTHE
BUMPOMIHIOBAHHS, 10 3ailMae CHEKTpalibHy 00JIacTh MIX Y- Ta
yinbTpadioseroBuM (Y D-)BUNPOMIHIOBAHHIM Y JAlana3oHl JOBXKUH XBUJIb
BIJI 1071 hie} 107 M. YmoBHO PEHTICHIBCbKE BHUIIPOMIHIOBaHHS 3
JOBXKWHAMHU XBHWJIb OUIBII 2 aHTCTPEM (2><10'10 M) Ha3uMBalOThb M IKUM
(eHeprii Big JEKUIBKOX ASCATKIB A0 JEKUIBKOX COTE€Hb €JICKTPOH-BOJBT), a
3 JOBXWHAMHM XBWUJIb MEHII JBOX AHICTPEM — JKOPCTKUM (eHeprii 1o
COTEHb THUCSY  €JIEKTPOH-BOJIBT). [HOAI BUIOUISIIOTH  HAIKOPCTKE
PEHTIeHIBCbKE BUIPOMIHIOBAHHS 3 1II€ OUIbII KOPOTKOIO JOBXKHHOIO
XBWI, eHepria sAkux jgocsarae 1 MeB. 1li Ha3Bu MHMPOKO
BUKOPUCTOBYIOThCS Yy TPUKIQAHIA paaio0ioiorii, B TMepIly 4Yepry y
pajiaiiitHii MEIUIIUHI Ta MEIUYHIN paaioJIorii.

T'amma-(y-) eunpominoéanHs — OJWH 3 THUIIB 10HI3YIOUMX
BUMPOMIHIOBAHb, III0 BUIYCKAETHCS SApAaMU aTOMIB 0ararbox SK
MPUPOTHUX (226Ra), TaK 1 MTyYHUX (6OC0, ! 7Cs) pasl0aKTUBHUX 130TOITIB.
Bono sBisie coO0I0 €JIEKTpPOMArHiTHE BUIIPOMIHIOBAHHS 3 HaJA3BUYANHO
Majioro JoBXKHWHOK XBUIl — 10-11-10-12 M 1 HaBITH KOpOTIIIE — /10 10 .
BianoBigHo,  eHeprisi  y-BUINPOMIHIOBaHb  BHIAa 32  E€HEPTIIO
PEHTTE€HIBCHKOTO BHUIIPOMIHIOBAHHS, JOCSTalOYd MUIBMOHIB €JIEKTPOH-
BOJIBT.

Kopnyckynapue ionizyroue eunpominioéanHs SBISI€ COOOIO TIOTIK
YaCTUHOK (KOPHYCKYyJ), SAKI XapaKTepU3yloThCsd Ha BIIMIHY  BiJ
€JICKTPOMArHiTHOTO BUMPOMIHIOBAHHS HE TUIBKU €HEPTi€lo, ajie 1Ie Macolo
Ta CJICKTPUYHHUM 3aPSJIOM, TIPO K1 BXKE 3ralyBajiOCs] Ha MOYATKYy PO3JILTY.
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B 3amexHocCTi Bi OCTaHHIX JIBOX BJIACTUBOCTEN YAaCTUHKUA OUIATHCA HA
JIETK1 1 BaXKKI1, 3aps/>KeH] (MIO3UTUBHO YU HETATUBHO) 1 HEUTPAJIbHI.

Anvpa-uacmunxu (0) BITHOCSATBCA JO BaXXKUX YACTHHOK, IO
CKJIQJalOThCSl 3 JBOX MPOTOHIB 1 JBOX HEHUTPOHIB 1 MalOTh [IBa
eJIEMEHTapHUX MO3UTHUBHUX 3apsau. GaKTUYHO, L€ SIAPO aTOMY Tellil0, SKe
Mae caMe Taky OyJIOBY.

bema-vacmunku (ff, e-) — e TOTIK EJICKTPOHIB — HAWJICTIINX
HEraTUBHO 3apsAJKEHUX YaCTUHOK, 1[0 BUITYCKAIOTHCA aTOMHUM SIIPOM.
llosumponu (e+) — 1€ Jerki eJeMeHTapHI YacTUHKU, IO

BUITYCKAIOTHCS SAPOM, 1ICHTUYHI 32 CBOIMH BJIACTUBOCTSAMH €JIEKTPOHAM,
ajie Taki, 10 MAalOTh HE HEraTUBHUM, a TTO3UTUBHUMN EIEKTPUUHUM 3apsiIl.
Ha BigMiHy BiJ f-4yaCTUHKH, KOTPY HA3UBAIOTH Ie OeTa-MiHyC-4YaCTUHKA,
MO3UTPOH IMEHYIOTh O€Ta-ITI0C- YaCTUHKA.

Ilpomonu (p) BIAHOCATHCS 1O BaXKUX IMO3UTHUBHO 3apsKEHHUX
€JIEMEHTAPHUX YAaCTUHOK 1 ABJISIIOTH COOOIO si/Ipa aTOMIB BOJHIO, BXOJISIYU
0 CKJIaJy aTOMHHUX SAEp YCIX XIMIYHUX eneMeHTIB. [IpoToH Hece
OJIHAKOBUHM 3 €JIEKTPOHOM 1 MO3UTPOHOM EIEKTPUUYHUN 3apsij, aje Mae
Mmacy B 1836 pa3iB Oibiny. [Ipu noriamHaHH1 SIpOM aTOMY €HEprii 330BHI 1
HAaCTYITHOMY pO3MaJii IPOTOH BCEPEAMHI sIApa MOXKE MNEPETBOPUTUCH Y
HeWTpoH. llel mpouec CynpoBOIKYETbCS BUHUKHEHHSM MO3UTPOHY 1

HelUTpoHy. OcCTaHHS — 1€ eJEeKTPUYHO-HE3apsDKeHA eJIeMEHTapHa
JaCTHHKA 3 MacoI0 CITIOKOI0 HabaraTo MEHIIIOO 3a €JICKTPOH.
Hetimponu (n) — 1ue TakoX BaXKi, aje Taki, 10 HE MarTh

CJICKTPUYHOTO 3apsily, TOOTO HEWUTpaiabHi, €JIEeMEHTAapHI YacCTUHKU 3
Macoro, OJIM3bKOI0, MPAKTUYHO PIBHOIO, Maci mpoToHy. HelTpoHu 3aBasiku
BIJICYTHOCT1 3apsily 3Ha4YHO y MEHIIIN Mipi, HI’K 1HII BaXKKI 3apsiKEHI
YaCTUHKU  (0-4YaCTUHKW, TIPOTOHH, JEUTPOHM)  MmiANagarTh  Ail
€JICKTPOMArHiTHUX CHUJI HABKOJUIIHBOTO CEPEJOBUINA 1 TOMY JIETKO
MPOHUKAIOTh BCEPEIUHY aTOMIB PEYOBUHM 1, NOCITAlOUd aTOMHUX SIED,
NOTJIMHAIOTBCA HUMHU a0 po3CiioloThess Ha Hux. Came ToOMy IIpu
ONPOMIHEHH] PEYOBUHM HEUTPOHAMHU BHUCOKMX EHEprid ii aTOMHI siapa
CTalOTh HECTINKUMU 1, B HACTYITHOMY PO3MaJal0unuCh, MOKYTh BUITYCKATH
Y-KBaHTH, MPOTOHM, - Ta 1HII YACTUHKH, TOOTO CTAIOTh Pai0aKTUBHUMU.
Ile sBUIE OfeprKAJIO HA3BY HABEJEHOI padlOaKTHBHOCTI 1 caMe Ha LbOMY
NPUHIUII 3aCHOBAHE OJICP>KaHHS MITYYHUX Pall0OaKTUBHUX 130TOIIIB.
Jetimponu (d) — Baxki TIO3UTUBHO 3apsiKeHl dacTUHKH. lle —
HAWIpOCTIilIa B MPUPOJII AEPHA CUCTEMA, KA CKIAJA€ThCSA YChOTO 3 JBOX
YaCTUHOK — MPOTOHY 1 HEHUTpoHy. JIeHTpoHM — Lie A/ipa aTOMIB 130TOILY
BOJHIO JeiTepito, ado Baxkkoro BojgHio — 2H. Baxkki iouu. Bynb-sxuit
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aToM, Mo30aBJICHUH Xo4ya O OJHOTO E€JIEKTPOHY, CTa€ MPH MPUCKOPEHHI
10HI3YIOUOI0 YaCTUHKOIO.

Paoiayis — daxtop BIUIMBY Ha >KMB1 OPraHi3MHU, KWW HISIK HUMU HE
po3mizHae. HaBiTb y mrozei BiJCYTHI CBO€PiAHI pelenTopu, ki 0O
BIUyBaJIM MPUCYTHICTh pajiaiiiHoro ¢ony. daxiBill peTeJbHO BUBUYUIIU
BIUIUB BUIIPOMIHIOBAHHS Ha 3J0POB S 1 KUTTS JIIOAUHU. byiau cTBOpeHi 1
OpWwiIaad, 3a JIOMOMOTOI SIKUX MOXHa (IKCyBaTH TMOKa3HUKHU. Jlo3u
OTMPOMIHEHHSI XapaKTepu3ylTh PIBEHb pajiallii, MiJg BIUIUBOM $KOI
JI0JIMHA nepelyBaja IpOTAroM POKy.

Y BcecBiTHII TNaByTHHI MOXHa 3HAUTH YHMAalo JITEpaTypH,
NPUCBAYCHOI PaJIlOAKTUBHOTO BUMPOMIHIOBaHHS. [IpakTHYHO B KOKHOMY
JDKEpel 3yCTpIUaroThbCsl YHMCJIOBl TMOKa3HUKM HOPM OMNPOMIHEHHS 1
CIJCTBA iX TMepeBUIeHHS. Po3i0paTucs B HE3PO3YMUIMX OJMHHIIX
BUMIpPY BIA€ThCA He Biapaszy. JloctaTok iHdopmarlii, 1Mo XapaKTepusye
I'PAaHUYHO JOMYCTHUMI 103U OIPOMIHCHHS HACEJICHHS, MOXYTh JIETKO
3aIUTyTaTu 1 3HAIOYy JIIOAUHY. PO3riasiHEMO MOHATTA B MIHIMAJIbHOMY 1
O1JIBIII 3pO3YMIIOI0 00CS3I.

Y doMmy BUMIPIOIOTH pajialliifHe BUIIPOMIHIOBaHHA? 3a OJWUHMUITIO
BIUTMBY pajiaiii Ha sKy-HEeOyIb PEYOBHHY O€pyTh MOTJIMHEHY 103y —
1 rpeii (I'p), o mopiBHioe 1 JIK/KT.

[Ipy BrIMBI BUNPOMIHIOBAHHS Ha KUB1 OPraHi3aMU TOBOPSTH IIPO
CKBIBAJICHTHIM 1031. BOHa JOpIBHIOE TMOIIMHEHOI TKAHMHAMHU OPraHi3My
7031 B TepepaxyHKy Ha OJMHHUII0 MacHh, MOMHOXKEHOI Ha Koe(pilieHT
nomkokeHHs. KoHcTaHTa BuUIUIeHa Uil KOXXHOTO oOpraHy cBos. B
pe3yJIbTaTi 00YKCIEHb BUXOIUTh YUCIIO 3 HOBOIO OJIMHUIICI0 BUMIPIOBAHHS
— 31BepT (3B).

Ha migcraBi Bke OTpUMaHUX JAaHUX TPO BIUIMB TPUHHATOTO
BUIMIPOMIHIOBAHHS Ha TKAHWHU MEBHOTO OPTraHy BU3HAYAETHCS €()EKTUBHA
€KBIBaJEHTHa J03a omnpomiHeHHA. llell mMmoka3HMK OOYMCIIOETHCS 3a
JOTIOMOTOI0 MHOKEHHSI TIOMEPEIHhOTO YMCJIa B 31BEPT Ha KOEQIIIIEHT,
AKAA BpPAaxOBY€ Ppi3HY UYTIUBICTb TKAaHUH JO PaJl0aKTUBHOTO
BUIPOMiHIOBaHHS. LOr0 3HAYCHHS IO3BOJISE OIHHUTH 3 ypaxXyBaHHAM
010JI0T1YHOI peakilii OpraHi3My KiJIbKICTh MOTJIMHEHOI €HEeprii.

BuainsioTh HaCTYIHI KaTeropii:

v A — nepcoHan, SKAH Opamoe 3 JDKEpelaMd  10HI3yHYOro
BUIPOMIHIOBaHHS  (PEHTTE€HOJOTH, POOITHUKA  aTOMHHMX  CTaHIIii,
paJlOXIMIYHUX 3aBOJIB TOIIO), 3arajlbHa YHUCEIbHICTh iX HE MOBHHHA
CTAaHOBUTHU He Outble 1% HaceneHHs KpaiHu.

Cepeo kamezopii A sudinaioms 08i epynu.:
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| — poOiTHHKH, SKI TPAIlOIOTh B YMOBAax, KOJH 7032 10HI3YIOUOTO
BUINPOMIHIOBaHHS TiepeBuiye 0,3 piyHOI TPaHUYHO JOMYCTHUMOi 03U
("4H). IlepcoHan 3HaXOAUTHCS HA 1HAUBIIYATbHOMY J1O3UMETPUUYHOMY
KOHTPOIL.

Il — poGiTHUKH, SIKI MPaIOIOTh B YMOBaX, KOJU J103a 10HI3YHOYOTO
BUIIPOMIHIOBaHHs He mepeBuinye 0,3 pigHOI TpaHUYHO JOIYCTUMOI JI03H
(T"4). Ominka onmpoMIHEHHS MEPCOHANY 3HAXOJIUTHCS B 3aJI€KHOCTI Bif
KOHIICHTpAIlli pagioOHyKIIIIB Yy TOBITPl NPUMIIMICHHSA. [HIWBITyaIbHUM
JO3UMETPUYHUNA KOHTPOJIb HE 00OB’ SI3KOBUIA.

['pannuno nmomyctuma nposa (I'JIJ]) nns poOiTHUKIB Kateropii A —
HaWBUINE 3HAYCHHS I1HAWBIAYaIbHOI EKBIBAJICHTHOI JI03M 3a pIK, MPH
PIBHOMIPHIM J1i AKOI TpW JAOCHIPKeHHI mnpotsroMm 50 pokiB He
BUSIBJISIETHCS] 3MIHA CTaHy 3J0pPOB’ s JIt0AUHU (Taoun.1, 2).

b — nepconan, skuii He TMpaloe 3 JHKEpeNaMyd 10HI3YyH0UYOro
BUIIPOMIHIOBAHHSI, ajie 32 YMOBHU IIPOKUBAHHS MOXKYTh mijsaraty aii PP,
3arajibHa YHCENBHICTh iX HE MOBMHHA CTAaHOBUTH He Ouiblie 3%
HACEJICHHS KpalHU.

I'panuns go3m (I'J]) BcTaHOBIIOETHCS 1JIS POOITHUKIB KaTteropii b —
HaWBUINE 3HAYECHHS IHAMBIAYaJdbHOI €KBIBAJICHTHOI JI03M 3a PIK, MHpHU
PIBHOMIpHIA [1i AKOI NpW JAOCHIIPKEHHI npoTsroMm 70 pokiB He
BUSBIIIETHCS 3MiHA CTaHy 3JI0pOB’s JtoauHu (Tadm. 1, 2).

Tabnuys 1
I'pannyHi 1031 30BHINIHBOTO | BHYTPIlIHHOT0 ONPOMIiHEHHS
Hasga no3u Kareropis I'pyna KpuTUYHUX OpraHiB
POGITHHKIB | oun [
['panuns n1o3u (31BepT/TOAUHY,
3B/Toz.)
I'’1J1 — rpaHr4HO A 50 150 300
JIOIYCTUMa 71032
LI b 5 15 30
rpaHn4Ha 103a
Tabnuys 2
I'paHny4Hi 7031 30BHIIIHBOTO | BHYTPIIHHOI0 ONIPOMIiHECHHSA
Hassa nosu Kareropis ['pyna KpUTHYHUX OpPTaHiB
pOOITHHKIB | I Il
I"panuns no3u (6ep/ros.)
I'’I1 — rpann4HO nomycTUMa A 5 15 30
J03a
11— b 0,5 15 3
rpaHUYHa J103a
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B — 3anumkoBe HaceneHHs KpaiHu. KoHTposb ompoMiHEHHs JIrojen
kareropii B BimHOCcHTBCA 10 KommeTeHIii MiHICTEPCTBA OXOPOHHM
3nopoB’ss (MO3) VYkpainu. Y Bumajaky pasiamiiiHoi aBapii ['osoBHUM
CaHITapHO-CMiAEMIONOTIYHUM  ynpaBiaiHHAM MO3  BCTaHOBIIOIOTHCS
TUMYaCOB1 JOIYCTUMI PIBHI ONPOMIHEHHS 1 Ha/IXO/KCHHS PaJiOHYKIIIIIB B
OpraHi3M JIIOIUHH.

Omiaka  JOMyCTHMHUX  JId  30BHIIMIHROTO 1  BHYTPIIIHHOTO
OTNPOMIHEHHS Ha OPraHi3M JIIOJAUHU MPOBOJUTHCS MO PIBHIO ONMPOMIHEHHS
BCHOI'O TiJIa YU TIO CTaAHYy KPUIMUUHO20 OP2aH).

B 3B’s3Ky 3 3MEHIIEHHAM PaJli0YyTIUBOCTI BCTAHOBJIECHO TPU TPYIH
KPUTHUYHUX OPTraHiB:

[ rpyna — Bce Ti10, rOHAU, YEPBOHUM KICTKOBHI MO30K;

IT rpyna — m’s3u, MUTOBUAHA 3a103a, JIETEHI, NEYiHKa, CEJIe31HKa,
IIUTYHKOBO-KHUIITKOBUHN TPAKT, KPUIITAIUKU OY€H Ta 1HII, SKI HE BXOJIAThH
no L, III rpym;

Il — KicTKOBa TKaHMHA, MIKIPSHUN MOKPHUB, Mepearunyuus, paranru
ITaJbIIB, CTOIH.

Bnepme mexi onpoMiHeHHs 3 sBuiauca B 1928 pomi. Bennunna
pIYHOTO TOTJIMHAHHA paniaiiiHoro (oHy cranoBwia 600 wMimi3iBepT
(M3B). BcranoBneno BoHa Oyna I MEAUYHUX MPAIiBHUKIB —
PEHTTE€HOJIOTIB. 3 BUBYEHHSIM BIUJIMBY 10HI30BAHOT'O BUIIPOMIHIOBAHHS Ha
TPUBATICTh 1 sAKICTh KUTT [I/IP mocunmnucs. Yxke B 1956 pomi mianka
sHu3miacs 10 S0 miniziept, a B 1996-my MixkHapoiHa KOMICIA 13 3aXUCTY
BiA paxiamii 3MeHmmiaa ii go 20 m3B. Bapro 3ayBaxuTu, MmO MOpHU
BcTaHoBjeHHI [I/I[P B po3paxyHok He OepyTh HOPUPOJHE MOTIMHAHHS
10HI130BaHOI €HEPrii.

AKIIO YHUKHYTH 3YyCTpidi 3 PaglOaKTUBHUMHU €IEMEHTaMH 1 iX
BUMPOMIHIOBAHHSIM III€ XOY SKOCh MOXHA, TO BiJi MPUPOTHOTO (HOHY
HIKYIH He cxoBaTucd. [[pupoaHe onpoOMIHEHHSI B KOKHOMY 3 PET10HIB Mae
1HIMBIAYyaJIbHI TOKA3HUKU. BOoHO Oyno 3aBXJIM 1 3 pOKaMM HIKYJIUd HE
pomajae, a JIUIIE HAKOIMUIY€EThCH.

PiBeHb NpUPOJIHOI pajiiallii 3a1€XKUTh B AEKUIBKOX (DaKTOPIB:

. MOKAa3HWKA BUCOTH HaJ piBHEM MOpsI (UMM HHUKYE, TUM MEHIIIE
¢doH, 1 HaBMAKM);

. CTPYKTYpH IPYHTY, BOJH, TIPCHKUX MOPIJI;

. MTYy4YHUX OpudnH (BupoOoHuurso, AEC).

JIromuHa oTpuMye  pajdiamiio  4epe3 MPOAYKTH XapuyyBaHHS,
BUMPOMIHIOBAHHSI TPYHTIB, COHIS, MpPU MEIUYHOMY OOCTEKEHHI.
JlonaTkoBUMU ~ JKepellaMd  ONPOMIHEHHS ~ CTal0Th  BUPOOHUYI
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MiANPUEMCTBA, AaTOMHI CTaHIi, BUMPOOYBaJlbHI TOJITOHM 1 ITyCKOBI
aepoIpoOMH.

@daxiBIll BBaXalOTh HAWOUIBIIT MPUNUHSITHUM OINPOMIHEHHS, SIKE HE
nepesuinrye 0,2 Mk3B 3a OJIHY TOAWHY. A BEpXHS MeXa HOPMH pajiarii
Bu3HavdaeThbes B 0,5 Mk3B Ha roguny. [licas aeskoro gacy 6e3mepepBHOTO
BIUIUBY 10HI30BAHUX PEYOBUH JOMYCTUMI JO3H OMPOMIHEHHS JJISI JTIOJAUHU
30uTbIIYI0ThCS 10 10 MK3B / ro.

3axoau iIHAMBITYaJIbHOI0 3aXUCTY 1 0COOMCTOI IirieHu Mpu poooTi 3

PalioAKTUBHUMH PEeYOBHUHAMU

Becy mnepconan, sSKuil mpaimroe 4YM  BIABIAYyE Micls poboTH 3
BIIKPUTHUMH JDKEpeslaMH pajiiarii, TOBUHEH OyTH 3abe3nedeHuii 3acodamu
1HJMBI1yaJIbHOTO 3aXUCTY B 3QJIKHOCTI BiJl BUAY 1 Kj1acy poOiT. OCKiIbKH
poboTa 3 paaiOaKTUBHUMH pPEUYOBMHAMH, JDKEpelaMHU 10HI3yIOUOTO
BUNPOMIHIOBAHHS Ta TMepeOyBaHHS TaM, JI€ 3 HHUMH TMPalIOIOTh €
NOTEHIITHO HeOe3neyHuMu. Bunuisitors Tpu kiaacu pooit — I, 1T ta I11-i1.

[Ipu pob6ortax I-ro kmacy mepcoHan 3a0e3meuyeThcsi KOMOIHE30HAMM,
IIAIIOYKH, CTCIOITN3HOI0, MAHYOXaMH, JIETKUM B3YTTSIM (TyMOBI 400OTH
a00 Oaxutamu), PyKaBUISIMU, TANEPOBUMU PYIIHUKAMU 1 HOCOBUKAMHU
pPa30BOTO KOPHUCTYBAHHS, a TaKOX 3aco0aMH 3axXWCTy OPraHiB JUXaHHS
(pecnipaTopu, IpOTHUTa3).

IIpu po6otax II-ro, III-ro kiacy nepconan 3a0e3neuyeThcs XajnaTaMu,
IalO4YKaMH, PYKaBUISIMHM, JIETKUM B3yTTSAM, a TMPHU HEOOXITHOCTI
3aco0amMu 3aXUCTy OpraHiB JUXaHHS.

Y npuMimieHHsSX Uit poOOTH 3 BIAKPUTUMHU  PaJllOAKTUBHUMHU
oKepenaMd  3a00pOHSIETbCA:  NepeOyBaHHS  CIIBPOOITHHUKIB — O€3
HEOOX1AHUX 3acOo0IB I1HAMBIAYAJIBHOTO 3aXUCTy; 30€piraHHs Xap4yOBUX
NPOJYKTIB, TIOTIOHOBUX BHUPOOIB, KOCMETHUKH; pOOOTY 3 TMINETKOW 0e€3
TPYIILIL.

Yci poboTH 3 palioaKTUBHUMHM PEUOBHMHAMU BUKOHYIOTh y KIOBETI,
HaKpUTii mapoM (QUIBTPYBAJIBHOrO TManepy, KOTpUM Ticis poOOTH
CKJIQJAa0Th Y TJIACTUKOBI MIILIKH JJIs1 300py paJi0OaKTUBHUX B1AXOIB.

[licns 3akiHyeHHS pPOOOTH KOXHUK CHIBpOOITHUK 3000B'sI3aHUI
npuOpaTu CBOE€ pobOoue Miclle, Me3aKTUBYBATH IMOCY[, IHCTPYMEHTU Ta
iHIIE OOJIaIHAHHA JI0 TPAHWUYHO JOMYCTHUMHUX PIBHIB, KOHTPOIIOKOYHU 1X
YUCTOTY PAAIOMETPUYHUMU TTPUIIATAMH.

[Ipy BuUxoal 13 TpUMIIICHHSA, J€ TMPOBOJUTHCA poboTa 3
pPaJl0aKTUBHUMHU PEUOBMHAMHU, HEOOXIJTHO 3HSTU CIEIOMAST, PyKaBUIll Ta
1HIIT 3aco0M 1HIWBIAYallbHOTO 3aXUCTy, PETEIbHO BHUMHUTH PYKH Ta
NEPEBIPUTH iX YUCTOTY HA PAAIOMETPUYHOMY MPHUIAII.
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[Ipn wHeraiHii 00poOIl MIKIPpW, HE3AJICHKHO BIA CTYMEHS ii
3a0pyAHEHHSI 1 J€3aKTUBYIOYOi peuoBUHM, BuAansgeTbcs A0 90...98 %
He(pIKCOBAaHUX PaAJIOHYKIIAIB, sIKi HAa HiM 3HaxoAAThbCs. [Ipu He3HAaUHOMY
3a0pyAHEeHH] (MEPEeBUIICHHS JOMYCTUMHUX DPIBHIB HE OlIbINe, HIK Yy 2,5
pasu) paaloaKTHUBHI PEUYOBHUHHU 1I0OPE BUIAAISIOTHCS 1]l 4YaC MUTTS TEILJIO0
OPOTOYHOK BOJOI0 3 72 %-M TOCHOJApCHKUM MHJIOM 33 JIOMOMOTOO
BojocsiHOi mIiTKW. II[ITKOI0O KOpHCTYIOThCS 0€3 HaTHUCKy, o0 He
BUKJIMKATH MOUIKOJKEHHS IIKIPU 1 MPOHUKHEHHS Pall0aKTUBHUX PEYOBUH
BCEpEAMHY OopraHizmy. Bojia Mae OyTH IpOTOYHOIO 3 TEMIIEPaTypor HeE
Buiie 35°C, OCKiJIbKA BUKOPUCTAHHS Tapsdoi BOAM IOTIPIIyE Pe3ylIbTaTH
OUYUCTKH.

Y pa3i, konu BigOynacs ikcamisi pagiOaKTUBHUX PEUOBUH Y
pe3ymbTaTl iX peakilii 3 O1IKkaMu IIKipH, 3BU4aitHa 00poOKa 3a JOTTOMOTOI0
BoAM 1 Mmia He edexTuBHa. s BUJANCHHS OCTaTOYHOI AKTHUBHOCTI
BUKOPUCTOBYIOTh MHIOYI 3aCO0M 3aJie’)KHO BiJI XIMIYHMX BJIACTUBOCTEH
pagloaKTUBHUX PEUOBHH: aJICOPOCHTH (KA0JIIHOBA MACTa, MOPOIIIKH Ta 1H.),
KOMIUIEKCOYTBOpIOBaul (TpuioH b, TpuHaTpieBa cijib, JUMOHHA KUCIIOTA,
YHITIOJ, OKCATiOJ, PO3YUH COJM Ta 1H.), CIa0KI PO3UMHHU KUCIOT (YacTimie
consgHa 1 auMmoHHA). L1 3acobu pyHHYIOTH 3B'SI3KM 130TOMY 3 OlJIKaMH
HIKIpH, COPOYIOTh PAIIOAKTUBHI PEYOBHUHM 1 JIETKO 3MUBAOTHCS 31 LIKIPH.

Jlnst  ne3akTuBarii MIKIpSHUX TTOKPHUBIB MOYKHA BHUKOPHUCTOBYBATH
npenapatu (Tadi. 3).

[Ipu ne3akTtuBallii HEOOXIJHO BPAaXOBYBATH XIMIYHI 3aKOHOMIPHOCTI,
HaNpUKJIaa, 3a0pyIHEHHS paaioakTUBHUM ¢dochopoMm HeTpeda 3MHUBATH
MUJIOM, OCKUIBKM TPHU ILIbOMY YTBOPIOIOTHCA HEPO34MHHI (Pocdatu. Y
IbOMY pa3l Kpallle KOPUCTYBATUCh CUHTETUYHUMHU MUIOUMMU 3aco0amu (2
%-M pO3YMHOM COJIH).

PanioakTUBHUN MO JIETKO BUIAJISIETHCS MPU 0OPOOIIl BOJOI 3 MUIOM
1 HACTYMHUM BHUKOPUCTAHHSIM OKHUCIIIOBadiB (MEepMaHTraHaT Kalilo) Ta
00po0KoI0 po3unHOM Cyib(DiTy. Bukopuctanus Boau 1 Muia epeKTUBHE
npu 3a0pyAHEHHI K i *Na. B iHmmx Bumamxax Kpalle KOPUCTYBATUCH
KOMIUIEKCOYTBOPIOIOUMME 3aco0aMu: TpuiioH b (mpu 3a6(})y)1HeHHi *Sr a
**Fe); YHITION Ta OKcaTiona (mpu 3a0pyAaHEHH1 BAu 2 3Hg); KAOJIIHOBE
muto (mput 3a6pynHerH 2°Ra).

[Ipu HeBenukuX 3a0pyJHEHHSX MIKIPSHUX TIOKPUBIB  TyJlyOa
HEOOX1AHO PETEIHbHO BUMHUTHCH MiJ AYyIIEM 3 TOCHoAapchkuM 72%-m
musioM. [Ipyu HEOOX1THOCTI OUIbII PETENbHOI JI€3aKTUBAIlli MPOTATOM 2
XBHJIMH TIPOBOJISTE 00poOKy po3unHOM Ne 3 (Tadum. 3).

CunbHO 3a0pyAHEH1 OUISHKU IIKIPU CIIOYaTKy OOpOOJISIIOTH MIlHUM

15



PO3YMHOM Kajilo TmepMaHraHaty i 5%-M pPO3YMHOM CIpYAHOKHCIIOTO
Hatpito. IloTiMm perenbHO MUIOTBCA miAg  Aymiem. g oOTupaHHS
00pO0JIEHUX TOBEPXOHb IIKIPU 3PYUYHO KOPUCTYBATUCS OJIHOPA30BUMHU
cepBeTkamMu ab0 BaTHO-MapJICBUMU TaMIIOHAMHU, KOTP1 MOTIM BUIAJSIOTH
SIK TBEP/I1 paIl0aKTUBHI BIIXO/IH.

Tabnuys 3

Penentu Mmuo4vux 3aco0iB, 110 BUKOPUCTOBYIOThHCS
JJIA Ie3aKTHBAIlII HIKIpH

Ne
pO3UMH Cxnan Maca, Ne Cxnan Maca,
y r PO3UHMHY I
Kaomninosa Kauiro
rmacra: KaojiH 64 MepMaHTaHaT 40
1 (TIopo1IIoK) 15 5 Bonma 1000
MUJIbHA CTPYXKKA 3
cona 18
Bopa rapsaa
Mutountii 3aci6 50 JlumonHa 3
2  |[lomixomruiexkcoH 10 6 KHCJIOTa 1000
Bona 950 Bona
Mutounii 3aci6 4 Hartpiro 20
Tpunarpiesa ciib 30 OikapOoHaT 1000
3  |AnTubakTepianbHUN 7 Boga
npenapar 1
Bona 1000
Tpunon b 5 Consna xkucnora | 20
bicynsdar Hatpito 5 Bona 1000
4 |Kpoxmaib 5 8
Kap6onart Hatpito 35
Bona 1000

Skio pagioakTUBHE 3a0pyAHEHHS CYNPOBOKYBAJIOCh HEBEITUKUM
MOIIKO/KEHHSIM IIKIPU, TO paHy HEOOXIJHO JEKiIbKa pa3iB MPOMHTH
TEIJIOK MPOTOYHOK BOJOIO, a MOTIM IITYYHO BUKJIMKATH KPOBOTEUY [
CTPYMEHEM BOJM.

HIkipy o6nu4uus 1€3aKTUBYIOTH BOJIOIO 3 MHJIOM, BOJIOCCS — BOJIOIO 3
IaMITyHEM, 70 SIKOTO JI0Jal0Th 3 %-i pO3UMH JUMOHHOI KuciIOoTU. Oui
OPOMHBAIOTH TiJ] CTPYMEHEM TEIJIOI BOAM 3 IIUPOKO PO3KPUTUMHU
noBikamu. J{Jist 3amo0iranHs 3a0pyAHEHHS CII3HUX KaHaJIB CTPYMIHb BOJH
HAIpaBJISIIOTh BiJ] BHYTPIIHBOIO KyTa OKa JO 30BHINIHBOro. Y pasi
MoMaJaHHs PaJiOaKTUBHUX PEUOBHH JO POTa HEOOXIAHO JCKUIbKa pa3iB
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MPOTIOJIOCKATH MOTO TEIUIOK BOJOIO, a 3yOH 1 sICHA BUYHUCTUTH 3YOHOIO
IIITKOIO 3 MAaCTO0, MICJA YOro mponojockatu 3%-M pO3YMHOM JTUMOHHO1
KHUCJIOTH.

Axmo ogHOpazoBa 00poOKa YaCTHUH Tija He Jajia HeoOX1THOI YMCTOTH,
JI€3aKTUBAIIII0 MOBTOPIOIOTh. HeedekTuBHI MOBTOPHI 0OPOOKH BKa3yIOTh
Ha (ikcalliro 130Tony mKipor. Ile € curHanom mis B3STTS TaKUX OCi0 mif
MEINYHUMN HATJIAL.

PaniamiiiHuii KOHTPOJb BUKOHYIOTH CHIBPOOITHUKM, $IKI MPONUIUIH
CIIeIiajibHy MiJArOTOBKY, a00 IPEICTABHUKH CIYKOHU pajiialliifHO1 Oe3IeKH.

[HauBiTyanbHUNW KOHTPOJb 3a J03aMU OINPOMIHEHHS TEpPCOHATY
NPOBOJATH OJWH pa3 Ha MICSIb; KOHTPOJIb 3a PIBHEM 3a0pyIHEHHS
pOoOOUYMX MOBEPXOHDb, OOJATHAHHS, CIICIOISTY MPAILFOIYHUX 1 1X MIKIPSHOTO
MOKPUBY — KOXKHHM pa3 micisi poOOTH 3 PaJlOaKTHUBHUMHU PEUYOBHUHAMHU,
pIBEHBb 3a0pPYIHEHHS CYMIXHUX MPUMIINIEHb KOHTPOJIIOETHCS OJUH pa3 Ha
KBapTaj, KOHTPOJIb 3a BMICTOM paJlOaKTUBHUX PEUYOBUH Y TIOBITPI
poOoYMX IPUMIIIIEHb — HE PIJIIIE JBOX Pa3iB HA MICSIlb, @ B CTIYHUX BOJAX
— 1 pa3 Ha kBapran. JlaHi BCIX BHAIB pPaJlalliiHOIO KOHTPOJIIO
PEECTPYIOTHCS B )KYpPHAJII.

[lepconan, sikuii MpPOBOAWUTH MPUOUPAHHS MPUMIIICHH Ta MPALIOE 3
pagloaKTUBHUMHU PO3YMHAMH 1 TIOPOIIKAMH MOBUHEH OyTH 3a0e3nedeHui
(OKpiM BiAMIYEHOI0) IUIACTUKOBUMH (apTyxamu 1 HapyKaBHHUKaMu ado
TUTACTUKOBUMHU HalliBXajlaTaMH, TYMOBUM B3yTTSIM.

[Ipu mepexoxdl 3 NpUMINIEHb JUIsi pOOOTH OLIBII BHCOKOIO Kacy M0
OpUMIIIEHb OUIbII HHU3BKOTO KJIaCy HEOOXIAHO KOHTPOJIOBAaTH PIBHI
paJl0aKTUBHOTO  3a0pyAHEHHsS 3ac0o01B  IHAMBIIYaJbHOIO  3aXHUCTY,
0COOJIMBO CHEUB3YTTS 1 PYK.

3axuCT B/l paJliallitHOTO ONMPOMiHEHHSI BKJIFOYAE:!

1. 'epmeTru3ailiis JpKepen paaialiiiHoro BUIPOMIHIOBAHHS

2. Take muianyBaHHS PO3MIILLIEHHS POOOYUX MICT, I0O 3HUZUTH BCSKY
MOKJIMBICTh paJialliifHOTO OMPOMIHEHHS MMEPCOHAIY;

3. PamionanpHe  3aCTOCYBaHHS  CaHITAPHO-TEXHIYHUX  IPHIIAJIB,
o0JIagHaHH, 3aC001B 1 3aX0/I1B;

4. BUKOpUCTaHHS CIIEHIAIbHUX 3aXUCHUX MaTepiaiB;

5. BukopucranHs 3aco0iB 1HAUBIAyaIbHOTO 3aXHUCTY;

6. JloTpumaHHs npaBuil 0COOUCTOT TT1€HHU.

[HauBiAyaIbHUN 3aXMCT BiJI paJialliiHOrO ONPOMIHEHHS Iepeadayae
HACTYIIHE:

- CKOpOYEHHS TPUBAJIOCTI poOOYOro yacy B yMOBaxX OMPOMIHEHHS;

- 301IBIIICHHS BIACTaHI BiJ JHKEpena paaialtii;
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- 3a0e3meueHHs] TPAIliBHUKIB CICI[iaJbHUMHU XalaTaMu, Iarno4YKaMmu,
pyKaBuULSIMU (711 3aXUCTy PYK), HApYKaBHUKAMH, OKyJsApamu (1uist
3aXHMCTY POTOBHIIl OKa) TOIIIO.

- 3a0e3neyeHHsT  MpAIiBHUKIB ~ TYMOBUM  B3yTTsM, Oaxiiamu,
dapTyxaMmu 3 TPOCBUHIILOBAHOI T'yMHU.

-IIpu pob6oTi 3 pagiOaKTUBHUMHU aepO30JIsIMU, MUJIOM IPalliBHUKIB
HE0OX1JTHO 3a0€3MeYnTH pecipaTopaMu, MPOTUTAZAMH.

-Ilicns  BuKOHaHHS  poOIT HEOOXIAHO  MpuUHAMaTH  Oym 3
BUKOPHUCTAHHSIM MUJIA TOCTIOIAPCHKOTO, IIIAMITYHI.

- [IpuitmaTu 1Ky 1 HAIUTH B MICLSIX OITPOMIHEHHS 3a00pOHSAETHCS;

- Bci mpamiBHuKH, 3a yMOBH POOOTH 3 JKEpelIaMH paaialiiHoOro
BUMPOMIHIOBAHHS, TOBHHHI OyTH 3a0e3NeuYeHHI MOBHOILIIHHUM J00pUM
XapuyBaHHSIM.

VY npumimieHHax ajis mpoBeAeHHsS poOiT [-ro kimacy moBuHEH OyTH
CaHIIPOMYCKHUK 110 mnpumimeHHs Il-ro kmacy. VYV mnpumimeHHSX, 1e
npoBoaaThcsi pobotu Il-ro kmacy moBuHEH OyTH  OONamHAHUIH
caHnponyckHuk a0 npumimenHs III-ro knacy abo aymioBa 3 OKpeMHMU
madamMu 8 KOKHOro npamiBHuka. Jma  poOir  Ill-ro  kmacy
nepeadavaeTbes Ayl 3BUYAHOTO TUITY.

Mix poOoynMMHU 30HaMH OOJAIITOBYIOTHCA CaHITapHI MUIIO3U, €
nepeadayaeTbCsl MaTU HACTYIIHE:

- MICIIE 11 3MIHU OJISITY 1 MONEPEAHBOI J€3aKTHUBALIIT;

- IPUCTPIH JUIsl OYMCTKH 1 A€3aKTUBAIllT B3YTTS;

- MYHKTH OYHMCTKH CIICHOJATY Oe3MmocepeIHbO Ha JIFOANHI;

- MyHKTH paialliiHOr0 KOHTPOJIIO;

- YMUBAJIbHUK;

- pO3ASTANBHSA JIJIs 3HATTS 3a0pyAHEHOTO CIICIOATY.

Jlng  3MeHIIeHHS HaAXOJUKEHHS PaIIOHYKIIIIB 3 MOPOAYKTaMU
XapuyBaHHSI HEOOXITHO CHUCTEMAaTHYHO BXXUBATH PaiONPOTEKTOPH —
PEUYOBWHH, IO 3B’SA3yIOTh PAMIOHYKIIIM 1 MiABUIIYIOTh CTIHKICTB
opranizamy a0 pamiamii. [{i pedoBUHU MICTATBCA B ACIKHX XapUOBUX
NpOJyKTax (s01y4HEe MOBUAJIO, HEOCBITICHUM SIOTyYHUMN CIK, YOPHOIUTIAHA
ropoOvHa, 0’)KMHA, MOPKBa, 00JIIMUXa, TUCIYOJUCTHUK TOIIO), a TAKOXK Y
OpoAyKTax  OKinbHULTBA (M€, TMPOMOJIC, MATOYHE  MOJIOKO).
PekomeHyeThCsl TaKOXK BXKMBATH LUOYNIO 1 YacHUK. Bcel 1l mpoaykTu
e(EeKTUBHO A1I0Th TUIbKU MIPU CUCTEMATUYHOMY BXKHMBaHHI.

IIuTaHHs A5 caMonepeBipKu:
1. JlaiiTe XxapaKTepUCTHKY €JIEKTPOMAarHiTHOMY BUIIPOMIHIOBAHHIO.
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2. JlaifTe XapaKTepUCTUKY KOPITYCKYJISPHOMY BUIIPOMIHIOBAaHHIO.
3. Ha3BiTh kaTeropii g€, 1o niisraloTh ONPOMIHEHHIO?

Mooynas 2. PagiomeTpis Ta pagianiiHa 0e3neka
Tema 3. Bumoru 10 00/1aIITYBAHHA Ta Opradizauii po6oru y
PaaioIOTIYHUX J1a00paTOPIfAX

Yci poboTM 3 BUKOPHUCTAHHSM  BIJKPUTHUX JDKEpeNn  paaiaiii
noAuIsItoThes Ha 3 kjacu. Kitac poOIT 3aleXuTh BIJ aKTUBHOCTI

paJloaKTUBHUX  PEYOBMH HA  poOOYOMy  Miclll, TIOB's3aHOI 3
PalOTOKCHUYHICTIO HYKJI1]1a 1 BCTAHOBJIIOETHCS opraHamMu
Hepxcanemiaemcinyxou MO3, BianoBigHo g0 Ttabmuui 4. Ilpu

BHYTPIIIHROMY TIJIAHYBaHHI CJ1J] Mepe0auynTH iX 30HyBaHHSI: Mepiia 30Ha
«UHUCTa» — 1€ MPUMIIIEHHS KyJId 3a00pOHSETHCS BHOCUTH PaJl0aKTHUBHI
PEUYOBUHM y OYy/Ib-SIKOMY arperaTHoMy cTaHi. /[pyra 30Ha «yMOBHO YHCTa»
— TYT PO3MIIIYIOTh BHUMIPIOBAIIBHO-PO3pPAaXyHKOBE oOOnaaHaHHA. Tpers
30Ha — «OpyaHa» — 1€ MNPUMIIIEHHS, J€ TOTYIOTh, PO3(acoBYIOTH 1
30epiratoTh pajil0OaKTUBHI MpEMapaTH.

Tabnuys 4
Kuac po0iT 3aj1e:kH0 Bl rpynu pagioTOKCHYHOCTI i30TOIMY
MinimMansHO
['pyna 3HAYMMA AKTHBHICTh Ha poOOUOMY Mici, Kbk
pPaJlOTOK- | aKTUBHICTh Ha
CUYHOCTI pobodomy Knac po6it
A 1 ITomax 105 |Bix 100 no 105 |Big 1 mo 100
b 10 [Tonax 106 |Bix 103 no 106  |Big 10 mo 103
B 100 [Tonax 107 |Bix 104 no 107  |Big 100 mo 104
I 1000 [Tonan108  |Bix 105 70 108  |Bix 103 mo 105

Po6ota 3 pagioakTHBHUMHU pPEUYOBUHAMH BUMAara€e OpraHi30BaHOCTI,
JUCUUILIIHA Ta CYBOPOTO AOTPMMAHHS OCHOBHMX IpPaBUJ MOBOJKEHHS 3
HHUMH, 110 3BOJSATHCS JI0 HACTYIHOTO (Tad. 4):

- BIIKpUBaTH OOOJIOHKY PaJl0aKTUBHUX TMPENapariB KaTerOpUIHO
3a00pOHSETHCS;

- IEPEHOCUTH PaJi0aKTHBHI PEYOBUHU HEOOXITHO TIIBKU B 3aXHCHUX
KOHTEWHEepax 1 BUTITaTH iX 3 HUX 3a00pOHSAETHCS;
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- Ip¥ BUKOHAaHH1 po0OIT poboye Miciie Mae OyTH Ha BiJICTaHI HE MCHIIIC
0,5 mMeTpa BiJl KOHTEIHEDPA;

- HEMOJKHA 3aJIMIIATH KOHTEWHEp BIJKPUTHUM, 3arjisiyBaTH B HbBOTO,
OMUPATHUCS HA HHOTO;

-4ac TpPUBAJIOCTI poOOTM 3  PaJlOaKTUBHUMH  PEYOBHHAMU
perjJaMeHTYEThCS Y BiAMOBIAHOCTI JI0 /103 OIIPOMIHEHHS.

Yum BuIlle KJac poOIT, TUM CYBOpIllll BUMOTH JO PO3MIIICHHS Ta
oOJafHaHHS TPUMIIIEHb, ¥ KOTPUX MPOBOASATHCS POOOTH 3 BIIKPUTHUMHU
mxepenamu. Ha aBepsx Takux MpUMINIEHb BUBIIIYETHCS 3HAK pajialiitHol
HEOE3MeKn 3 yKa3aHUM KjacoM poOiT 1 Hamuc «OdepescHo,
padioakmueHicms!».

VY BCixX 3aknagax, MPU3HAYCHUX IS POOIT 3 BIAKPUTHUMH JKEPEIIaMH,
OPUMIILIEHHS KOXHOTO KJacy poOIT pPEKOMEHAYEThCS 30CEPEAUTH B
onHoMy Micti. Po6otu | kinacy MatoTh IpOBOJUTHUCH B OKPEMOMY OYJIUHKY
Yy  130JbOBaHi 4YacTWHI OYJIMHKY 3 OKpPEMHUM BXOJIOM 4Yepe3
CaHINpPOMYCKHUK. PoOoul mpuminmieHHss MarwTh OyTH  oO0JajHaHi

repMETUYHUMU Ookcamu, KamMepaMHu, THIIAM r€PMETUYHUM
YCTAaTKyBaHHSIM.

[Tpumimensst s pooiT | kiacy po3aiuisitoThCsl Ha TPH 30HU:

- Ilepwa — npuminieHHs, 1O HE OOCIYrOBYIOTHCS, B KOTPHUX

PO3MIIIYIOTh TEXHOJIOTIYHE OOJaJHAHHS 1 KOMYHIKAIIlli, III0 € OCHOBHUMU
JpKepenaMy  pafiamii 1 paJioakTUBHOTO 3a0pyaHeHHs. IlepeOyBaHHs
NEPCOHAly B HE OOCIYrOByBaHMX NPHUMILMIEHHAX IPU IPALIOIOUYOMY
TEXHOJIOTTYHOMY 00JIaIHaHH1 HE IOMYCKAETHCSI.

- /Ipy2a — NpUMIIEHHS NEPIOANYHOTO OOCIYrOBYBaHHS NIEPCOHATIOM.
Bonu HpnsHaqui IUIsl PEMOHTY 3a0pyJHEHOr0 YCTaTKyBaHHS, IHIIUX
poOiT, MOB’SI3aHUX 13 PO3KPUBAHHAM TEXHOJOTIYHOTO YCTaTKyBaHHS
(By3/11B 3aBaHTaXEHHs 1 BUBAHTAXEHHS PANl0aKTUBHMX MarepiajiiB), a
TaKOX JIJI1 TUMYACOBOT0 30€epiraHHsd CUPOBUHH, PAJI0AKTUBHUX BIIXOIB 1
rOTOBOI MPOAYKIIII.

- Tpemsa — TPUMIIICHHS TMOCTIMHOTO TepeOyBaHHS MEPCOHAITY
OPOTIATrOM yCi€i 3MiHU (OMEpaTOPChKi, MyJbTH KepyBaHHs). Y TPETii 30HI
PO3TAlIOBYIOTHCS aJMIHICTPATUBHI 1 CIIyKOOB1 MIPUMIILIEHHS, MEIKA0OIHET,
MaNCTEpHI PEMOHTY YHUCTOrO0 YCTAaTKyBaHHA W amaparyp, CKJIAIChKI
OPUMIIIEHHS  HEpPaJI0aKTUBHUX  MaTepiaiiB, UEHTPaJbHUNU  MYyJIbT
KEpYyBaHHs, €JEKTPOTEXHIYHI MPUMIIICHHS, CHCTEMH MPUILIMBHOT
BEHTWJIALT 1 BEHTUJIALIIMHI arperaTd BUTSHKHOT CUCTEMH.

JIJ1s1 BUKITFOUEHHSI MOKJIMBOTO BUHOCY 3a0pYy/IHEHHS 3 MPUMILIEHb 2-1
30HU y TMPUMIIIEHHS 3-i 30HM M)XK HUMH OOJAIITOBY€ETHCS CaHITAapHUUN
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ILTIO3.

[IpumimeHnst ang poOIT 2 Kjacy pO3MIIIYIOTh B OKpPEMiM YacTHHI
OyJliBJI1 130JIbOBAHO BiJ| IHIIMX MOPUMIIICHb. [ MpoBeACHHS B OJHIM
ycTaHoB1I poOIT 2 1 3 KjaciB 3a €IWHOK TEXHOJIOTIEKD BHUIIISIOTH
3arajibHUM OJIOK TMPHUMIIIECHb, OO0JaJHAHUN BIAMOBIAHO 10 BHUMOT, IO
CTaBJISIThCA 710 poOiIT 2 1 3 kiacy. IIpu 11boMy 00OB'SI3KOBO BJIAIITOBYIOTh
CaHITapHUU MPOMYCKHUK, NUIIO3 a00 IyIIOBY 1 Ha BHUXOMl — IYHKT
pamianiiHoro KOHTpoJto. [IpumineHnHsa ams poOIT 2 Kjacy MaroTh OyTd
o0JiaiHaH1 BUTSOKHUME 11adhamu abo Ookcamu.

PoGotu 3 kiacy BUKOHYIOTH B OKPEMHUX MPUMINICHHSAX (KIMHATax),
o0JlalHAaHUX BIAMOBIAHO JI0 BHUMOT, IO CTABIATHCS TEped XIMIYHUMH
naboparopisiMi. Y HHUX BHUIUIIIOTBCS MNpHUMIMIEHHS (MicIsg) IS
BUTOTOBJICHHS 1 30€piraHHs PO3YMHIB Ta PEKOMEHIYEThCS 00JIaTHAHHS
AyIIOBOI 1 CHEMmialbHOI NPHUIUTMBHO-BUTSKHOI BeHTWIALII. Po6oTw,
MOB'sI3aH1 3 MOXKJIMBICTIO PaJl0aKTUBHOTO 3a0pyAHEHHS MOBITPs (omepartii
3 MOPOIIKAaMHU, BUIAPOBYBaHHS PO3YMHIB, poOOTa 3 €MYJBI'YIOUMMH Ta
JETIOYUMUA PEYOBMHAMHU Ta 1H.), NMOBHUHHI NPOBOAUTUCH Y BHUTSIKHUX
madax. Poboui cTosu, MeTajieBl Ta iHIII KOHCTPYKII 1ad) MOKPHUBAIOThH
c1abKoCcOpOYyIOUYNMH MaTepialaMHu.

[Ipumimennst naboparopii, MO MPU3HAYEH] JJI TPOBEACHHS POOIT 3
pagioaKTUBHUMH PEYOBHHAMH, 10 IOYATKy EKCIUTyaTallii NpuiMae To
aKTy KOMiCid y CKJIaAl NpeJACTaBHUKIB 3aKiiaay, TEXHIYHOI 1HCIEKIIil
npoQCIIIKOBOTO KOMITETY, OpraHiB BHYTPIIIHIX CIpaB, IIO JIa€ MPABO
naboparopii Ha OTpUMaHHs, 30epiraHHs 1 BAKOPUCTAHHS PaJ10130TOIIIB.

VYrnamrtyBanHs, oOJlallHAHHS 1 BHYTPILIHE IUIAaHYBAaHHA Jadopatopii
MalOTh CHPUSTH 3HMKEHHIO TOTY>KHOCTI J03U 1O JIOMYCTHUMUX JIIMITIB.
[Inoma mnabGoparopli B poO3paxyHKy Ha OJHOTO MPAIIOI0YOro Mae
craHOBHTH He MeHmel0 M°.

Panionoriyna nabopatopisi MOBHHHA MaTH CIEIiajJbHO CIUIAHOBaHI
npuMilieHHs:  cxoBuiie-gacoBa  (15-20 M2) 1 mpemnapaTopchka
panioximiuda (15-20 Mz), pagiomerpuuna (1-2 ximaatu — 10-16 MZ),
CaHIIPOMYCKHUK (JIyI) 1 MOOYTOB1 TPUMIIIICHHS.

[linjmory B mpuMIIIEHHI TOKPUBAIOTH IIACTUKATOM a00 JIIHOJIEYMOM,
Kpai gKOro miJHIMalTh Ha BUcOTy 20 cM 1 3aBOJSATH 3a IUIHTYC Ha
noKpuTTsA CTiH. I[iAMHU 1 CTUKU MOKPUTTSA MPOMA3yIOTh MAacTUKOIO a0o
mnakiaoTs.  CTIHM Yy cXOBHUILI-(PacoBid,  MpemnapaTopchbKi 1
paJloXIMIUHIA KIMHAaTaXx Ha BHUCOTY 2 M OOKJIAJalioTh TIJIa3ypOBaHUM
KaxJieM, BUIE 2 M CTIHM Ta CTeI0 TMOKPHBAIOTh MAacisHOW (apOoro.
Bigainku npumimieHHs 1 po3MillieHHs oOJlalHaHHS MarOTh BHUKIIIOYATH
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HAKOMMYEHHS MWy B KyTKaxX 1 3a0e3medyBaTd JIETKICTh MPUOWpaHHS.
KyTku npuminieHHs TOBHMHHI OyTH 3aKpyIJICHUMH, TOJIOTHA ABEpeH 1
CIUICTIHHSI BIKOH — MaTu MpPOCTI npodini, a odnagHaHHs 1 poOoyl MeOl —
[IaJIKy TTOBEPXHIO, IPOCTI KOHCTPYKIIi Ta MaiocopOyrode mokputts. s
e(eKTUBHOCTI J€3aKTUBAIlIl BC1 KOMYHIKAIlli (TEIOBI, €IEKTPUYHI, Ta30Bi
Ta BOJIONPOBIJIHI) poOIsATh 3axoBaHUMHU. B maboparopii HEOOXiTHO MaTH
XOJIOAHY Ta Tapsyy BOJYy. YTMPaBIiHHS BOJOMPOBIAHUMHU KpaHaMH Mae
OyTu JiKThOBE ab0 TeAanbHE, a KOHCTPYKIS PaKOBUH — 3arooiratu
PO30OPHU3KYBAHHIO BOJIH.

JlabGopartopito 001aAHYIOTh MPUILIUBHO-BUTSXKHOIO BEHTHIIALIIETO, 1110
3abe3neuye mpoTsaroM | TrOoAWMHU M'ITUPA30BHl OOMIH TOBITpA TMIpHU
MIBUIKOCTI MOTO PyXy y BUTSKHHMX Imadax i Ookcax He meHue 1,5 m/c.
[ToTik MOBITPSI HANTPABIIAOTH 13 YUCTUX MPUMIIIECHD Y «3a0pyIHEHD», YUM
NOCSITA€EThCSl  OlIbllIa  KPaTHICTh OOMIHY #MOro B  3a0pyJIHEHUX
MpUMIIIEHHSX J1abopaTopli. biiok BMUKaHHS BEHTUJIALT pO3MIIIYIOTH MPU
BXOJI1 B 1Tab0opaTopiro.

PoGotn 3 pmocmigHuMU 3pa3kamMu  (PO3YMHM, TOPOIIKH, JIETHOUl
pPEUYOBMHM Ta PEYOBUHH, IO JIETKO BHUIAPOBYIOTHCS) MPOBOIATH Y
BUTSDKHIM  madi, BCepenuHl K0T 3HAXOMSThCSA MIABEICHHS Ta3y,
CTUCHYTOTO TOBITpPsl, BOJU, a TaKOX BCTAaHOBJICHI PAKOBWUHU MJIA CTOKY
BOAM. Y MepeaHIo CTIHKY madu OakaHo BMOHTyBaTtu pykaBuui. [Ilada
NOBUHHA MaTH I1HAUBIAYAJIbHY BHUTSKHY CHUCTEMY 13 CIELlalbHUMU
(GUIbTpaM, T1O0CTATHIO MIBUAKICTH BIACMOKTYBAHHSI TTOBITPS.

ETanonHi jmxepena 1 palioakTUBHI MpemnapaTy 30epiraiTh y ceidax,
0 BUKIIOYAIOTh JOCTYN JO HHUX CTOPOHHIX oci0. [ns 30epiraHHs
MEPEBAYKHO Y-aKTUBHUX PEUOBUH MPHU3HAUYCHI cer(u, 1110 MalOTh TOBIIUHY
cBuHIIeBOro 3axucty 20-50 mm. Jlng 30epiranHst -aKTUBHUX PEYOBUH
BUKOPUCTOBYIOTh C€H(H, 10 BUTOTOBJIEHI 3 BYIJIEBOJHOI cTal
TOBUIMHOIO 3-4 MM. B pobounx KIMHarax po3MINIYIOTh TUIbKH
HallHeOoOX1/HilIe 00JIaJlHaHHS, B TOMY YMCII KOHTEHMHEpH ISl PIAKUX 1
TBEpJIUX B1AX01B (puc. 1).

3BepTatoTh yBary Ha BUOIp OyIIBEJIbHUX  MaTepiaiiB s
pagiosioriyHux Jaboparopiil. OCKIIbKH, pi3HI OyAiBEIbHI MaTepiaiu IO
pI3HOMY TMOIJIMHAIOTh panianiio. Tak, OeToH 30epirae Maiike BCHO
HAHECEHY paJliallito micias 0OMUBaHHS BOJOI0, CBUHELD — 01151 75 %, CKIIO
— 20-50 %, nesiki mmactMacu — menmre 1 %.

Marepianu, siki c1abo yTpUMYIOTh pajiailito, JE€rko J1e3aKTUBYBaTH.
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a — 3axucHUM ceri i 30epiraHHs paioakKTUBHUX PEYOBUH;

0 — MeTasneBuil OOKC Ha iBa pOOOYUX MICIIS;

B — KOHTEHep 1Sl 30epiraHHs piAKUX pall0aKTUBHUX B1IXO/IB;
I — KOHTEHHep s 30epiraHHs TBEPAUX PaJll0aKTUBHUX BIIXO/IIB.

IIuTaHHs A5 caMonepeBIPKU:
1. Knacu po0it B 1abopatopisix?
2. XapakTepucTuka o0jaHaHHs JTabopaTopiit?

3. Ha mo tpeba 38epraTy yBary rpu o0JIalITyBaHHi 1a60paTopiii?

Tema 4. PiBHi pagianiiinoro 3a0pyaHeHHsi Ta ¢GopMu MOHITOPHHTY.
IIpaBuJiia BigOopy npo0 1jisi BUBHAYEHHSA PagialiiHOro 32a0py/IHEHHHA

Panioexoi0riuHuii MOHITOPUHT € CKJIaJIOBOIO 3arajbHOT0 €KOJIOTid-
HOTO MOHITOPHHTY.

Paoioexonociunuti  monimopunz — KOMIUIEKCHA 1H(OpPMAIIHO
TEXHIYHA CHCTEMa CIIOCTEpPEXEHb, JOCHIIKEHb, OI[IHIOBaHHS U
IPOTHO3YBaHHS pajialiiHoro crany oiocdepu, reputopiit moonuszy AEC 1
NOTEPIIIUX BIJl paJilalliiHUX aBapiu.

T'onosnumu 3a80auHAMU PAOIOEKON02TYHO20 MOHIMOPUHS) €

— CIIOCTEPEKEHHSI Ta  KOHTPOJb 3a CTaHOM  3a0pyJHEHOi
PaIOHYKJI1JIaMHd 30HM, i1 OKPEMHUX OCOOJMBO IIKIAJIUMBHUX JIUISHOK Ta
MPOTIOHYBAHHS 3aXO0/I1B 11010 3HUKEHHSI IIK1IJTUBOCTI;

— MOHITOPUHI  CTaHy  OO’€KTIB  IPUPOJHOrO  CEpeOBHIIA
3a mapaMeTpaMmu, siKi XapaKTEepU3YIOTh PaJlOCKOJIOTIYHY CHUTYaIlll0 SIK Y
30H1 3a0pyIHEHHSI, TaK 1 32 11 MeXKaMu;

— BUSIBJICHHS TEHJCHIIIA 70 3MIH MPUPOJHOTO CEpEe/IOBUIIA,
CIIPUYMHEHUX (DYHKIIOHYBAaHHSIM €KOJIOTIYHO HeOe3MeyHUX OO0 €KTIB, a
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TaKOXX TIpU peaii3alii 3axojiB, M0 TMPOBOIATHCA Ha 3a0pPYIHEHUX
TEPUTOPISIX;

— 3’SICyBaHHSl TEHJEHIIIN 0 3MIH CTaHy 3JI0pOB’Sl HACEJCHHS, SIKE
NMPOKMUBA€E Ha 3a0pYTHEHUX PAAIOHYKIIAaMU TEPUTOPIAX;

— iHdopmariifHe  3a0e3MeueHHs]  MPOTHO3Y  PaJiOeKOJIOT14HOI
CUTyallli B 3a0py/IHEH1M 30H1 Ta KpaiHi 3arajiom.

PanionoriyHuii MOHITOPUHT peai3yloTh y TPhOX HampsiMax: 0a30BHil
(cTanmapTHUI), KpU30BUH (OTIEPATUBHUM ), HAYKOBHM ((OHOBHIN).

bazosuii padioexonociunuii monimopune 31ACHIOIOTH 32 JOIIOMOT'OIO
Mepekl MYHKTIB CIOCTEPEKEHb, SIKA OXOIUIIOE BCIO TEPUTOPIIO KpaiHW,
BKJIFOYAIOYH CTY>KOU pagialliiiHOr0 KOHTPOJIIO HA SIIEPHOMY BUPOOHUIITBI.

Cucrema kpu3z06020 paodiono2iynoco MoHimopunzy POpMyeTbCS Ha
OCHOBI JISJIBHOCTI TEPUTOPIAIBHUX CIIYXKO CHOCTEPEHKEHHS 1 KOHTPOIIO
PaJlOCKOJIOTIYHHUX  TMapaMeTpIiB  HABKOJMIIHBOTO  CEpPEJOBHUINA  Ha
TEPUTOPISX, € BUHUKIIM HECTIPUATIIMBI PA10JIO0TIUHI CUTYaIlIi.

Haykoeuii padioexonociunuit MoHimopuHre peai3yloTh KOOPAUHYIOUI
CTPYKTYpH Ha ©0a3l HayKOBO-IOCHIAHUX 3akjiaaiB (miapo3aunie AH
VYkpaiau), ski po3poOJsiOTh METOAW Ta MporpaMH PaioJOrTdYHHX
JIOCJI1IKEHD.

PaniiosioriyHuid MOHITOPUHI, SIKMl 3A1MCHIOETHCS Y PO3BUHYTHX
KpaiHax, € TIJICUCTEMOI0 €KOJIOTIYHOIO MOHITOPUHTY 1 Tmepeadadae
CIIOCTEPEKEHHS 3a raMMa-(QOHOM Ta MOCTIMHUN PajilONOTTYHUNA KOHTPOIb
HEOE3NMEeYHUX  pajlalliiHuX 00’ €KTIB BUPOOHUYO-TOCTIOAAPCHKOL
ISUIBHOCTI.

B  Vkpaini micna  katactpopu Ha  YAEC  371HCHIOIOTH
PaJII0EKOJIOTIYHUM MOHITOPUHT OCHOBHHUX CKJIQJOBUX JIOBKULISI HA PI3HUX
TEPUTOPIaIbHUX PIBHAX 3a XapaKTEPHUMHM JIMIIE JJIA HAIIOl JIep>KaBU
nokazHukamu. Tak, B 30H1 3a0pyaHEHHS (KpiM 00’ e€kTa «YKpUTTs» Ta 30-
KUIOMETPOBOT 30HM  BIJUY>KEHHS) 3JIACHIOETHCA  PaJlIOEKOJOTTUHHIMA
MOHITOPHHT:

— JaHAmadTHO-T€OJIOTITYHOTO CEpPEIOBUIA 3 METOK OTPUMAaHHS
0a30Boi iH(oOpMarli a1 OIIHIOBAHHS Ta TMPOTHO3YBAaHHS 3arajlibHO1
PaZ10EKOIOTIYHO1 CUTYaIlli Ha 3a0pyTHEHUX PaJIIOHYKIIIIaMHU TEPUTOPIAX 1
il BIUTMBY Ha €KOJIOT1YHY CUTYaIlll0 B YKpaiHi;

— MTOBEPXHEBUX 1 MIJI3EMHUX BOJHUX CUCTEM;

— MIPUPOJOOXOPOHHUX 3aXO0IIB Ta CIIOPY/I;

— JTOKaJIbHUX JIOBFOYACHUX JoKEpen peanbHOro 1
MOTEHIIMHOTO 3a0pyIHEHHS (00 €KT «YKPUTTSA», CTABOK-0XOJIOKYyBad,
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NyHKTH 3aXOPOHEHHS PaJlOaKTUBHHUX BIAXOMdIB, IIYHKTH THMYacOBO1
JIOKaJIi3alii paJioakKTUBHUX B1AXOIIB);

— 0101I€HO3IB;

— MEIMYHHH 1 CAHITAPHO-TIT€EHIYHUH.

BuszHaueHHs paniaiiiiHoro 3a0py/IHEHHS 3/IIHCHIOETHCA 32 HACTYITHOIO
MOCJI1IOBHICTIO:

- Bi101p Ta MiAroTOBKA MPOO JJIs JOCIIIKEHHS;

- MATOTOBKA MPUJIATy 10 POOOTH;

- BUMIpIOBaHHS (DOHY;

- BUMIpIOBaHHS PaJl0aKTUBHOTO BUIIPOMIHIOBAHHS B TPOOU;

- pO3paxyHOK piBHS 3a0pyAHEHOCTI MpoOM Ta 3pIBHSHHA HOro 3

HOPMOIO.

VY peectpaiiitHoMy XKypHall 3alMCYIOTh 4ac, Micie Bigbopy mpoow,
HallMEHYBaHHS MTPOOU, PE3yIbTATH BUMIPIOBAHHS.

Bia61p npo6 pociuH TpOBOAUTHCS HA TUX CaMUX JIUISTHKAX, 110 1 Tpo0
rpyHry. [Ipobu momimaroTh y MOJIETHICHOBI MIMIEYKH. Y Il K MIIICUKU
NOMIIIAI0Th €TUKETKY, Ha SIKIi BKa3ylOTh HA3BY POCIHH, (pa3y Bererari,
Miclie BigOopy, nary B3ATTS mnpoOu. I[IpoOu CUIbCHKOrOCIOAAPCHKUX
KyJbTYp Ha MOJI1 Kpalie BiI0upaT 1o JiaroHari.

Binbip npo6 i pamioOMETpUYHUX JOCHIKEHb MOYHMHAETHCA 3
odopMIIEHHS aKTy, Ji¢ BKa3yeThCid KUM (YCTaHOBA, IOCaja, MPI3BUIIIE),
KoJu (1ata), B sIKid MICIEBOCTI, 3 SIKOKO METOIO 3MIIMCHEHO Bi0ip mpoow,
3MIMCHIOETBCS OomuC TpoOu (0 e 1 B SKIM KUIBKOCTI B3STO). AKT
O0OOB'SI3KOBO  MIANMKUCYIOTH Ti, XTO Oepe TmpoOy 1 NPEeICTaBHUKU
rocrojapcTBa, MiANPUEMCTBA, YCTAaHOBH, /e OepeThcs mpooda.

Pe3ynbTaT pajiamiiHOro MOHITOPHHTY 3aHOCATHCS y BIJAMOBIAHI
KYpHAJIM CIIOCTEPEKEHD, & TAKOK HAHOCATHCS Ha CHElIalIbHI KAPTU-CXEM.

IIpaBuaa BinGopy mpo0 Boau Ta iHmmx piguH. [Tpodbu Bogu 3
pPIYOK BIIOMPAIOTh 3 JIEKUIBKOX TOYOK, OOOB'SI3KOBO OIS MPaBOTO, JIBOTO
OeperiB Ta nocepeauHi Ha raubuHi 0,5 M. [IuTHY Boay B1IOMpPAIOTh 3 yCiX
mxepen. O0’em mpobu He mnoBuHeH Oyt wmeHmuMm 1 1. Ilepen
3alIOBHEHHSIM MOCYIM, HEOOX1THO 11 CIIOJIOCHYTH BOJIOKO, IO BIIOUPAETHCS
TUTSL aHAJTI3Y.

Takux xe npaBuil JOTPUMYIOTHCS MPU BIIOOP1 MPOO 1HIIKMX PIJIUH.

Bin0ip mnpo6 rpynry. Ilpobu rpyHTY BIAOUPAIOTH METOAOM
«KOHBEPTY», TOOTO B I'ATU TOUKaX KBajapary 3 cropoHamu 1o 100 meTpis.
[Tpo6u BiOMparOTh O KyTax KBaapary i B 1eHTpl. [Ipodu rpyHTy OepyTh
Ha TMOuHI 5 cM. KOHTpOJIbHI TOYKH BiOOpY I'PYHTY MOBUHHI OyTH Ha
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Bigictani He MeHme 200 M Big aBTomopir. Bci mpoOu mepemimyioTh.
3aranbHa Maca I1i€l cepeiHbO1 MPOoOu MOBUHHA OyTH HE MeHIIe 1 KT.

Binoip npo6 pocaun. [Ipobu pociud 0akaHo BiAOMpaTH HA THX K€
AUITHKAaX, M0 1 IPYHT. BianuparoTh MeTOAOM OO0EpeXHOro 3pi3aHHs
HaJ3eMHOI 4YacTuHU pociauH He MeHme 8...10 mpo6. I[loTiM roTyroTh
cepeliHio Mpo0y Macor 10 2 Kr. PociuHu 3pi3yr0Th Ha BUCOTI HE MEHIIIE,
HIX 3-5 CM BiJ MOBEPXHI IPYHTY, 100 YHUKHYTH 3a0pyIHEHHS POOH.

3 TOCIBIB CLIBCHKOTOCIOAAPCHKUX KYJIBTYp MpoOU BIAOUPAIOTH MO
J1aroHai IoJs, ado 110 JJaMaH1# J1HIi.

31 CKUpPT 1 cTOTiB Mpodu BigOUparoTh Ha BUCOTI 1..1,5 M Big 3emii i
Ha riauouni He MeHmie 0,5 M.

Binoip npo0 3epua. [IpoOu 3epHa Bi1OMpatOTh 3 BpaxyBaHHSIM TOTO,
ne me 3aiicHroeTbesa. Hampukiram, skmo mpoba 3epHa BIAOHMPAETHCS 3
aBTOMOOLJII, BaroHa, To mpooum OepyTh OuIs OOpTIB, cmepeay, 33aay He
MEHIIIE HDK B IIIECTH — BOCBMH ToO4Ykax Ha TiambOuHl 10 0,5 M 3
BUKOPUCTAHHAM CliemiaibHOro 1nymny. Cepenns npoba MOBUHHA MaTH Macy
HE MEHIIE 2 KT.

Axuio mpoOy 3epHa OepyTh MPU BUBAHTAXKEHI, TO X O€pyTh 3 PI3HUX
TOYOK MOTOKY 3€pHa 4Yepe3 PiBHI MPOMDKKHK Yacy. Maca oJHI€I TOUYKOBOI
npoOu He moBuHHA OyTH MeHmo 100 r.

[Ipobu 3 MimkiB OepyTh mrynoM 3 5% MIMIKIB Bijf iX 3arajibHO1
KUIBKOCTI. 3arajibHa Maca CepeaHbOi MpOOM HE MOBMHHA OYTH MEHIIIOO
2 KT.

Binoip nmpod kopenedOyanOomaoaiB. [Ipodu kopeHeOyIbOOIIIOAIB
B1IOUPAIOTH 3 OJHOPIAHOI HapTIii, 3 OJJHOTO MOJIsl, OTHOTO COPTOTHILY, 110
30epiratoTbcsi B OJIHOMY CXOBHINI B OJHAKOBUX ymoBax. I[IpooOwu
BIIOUPAIOTh MO JiaroHajgi OOKOBOi MOBEpPXHI OypTa, Kyd TOIIO uepes
20...30 cm. ToukoBi mpobu moBuHHI OyTH Macow no 1...1,5 kr. IloTim
dopmyroTh 00'eqHany cepenHio mpoOy, BiaOuparoun npuoiau3zno no 20%
MacH TOYKOBOi MPOOH.

Bin0ip mpo0 TpaBH i 3eJeHOI MacH CiIbCHKOIOCHOJAPChbKUX
KyJbTyp. TpaBy 3  JyriB, CIHOKOCIB 1  3€J€Hy  Macy
CUIBCBKOTOCIIOAAPCHKUX KYJBTYp BiaOuparoTh 3 8...10 AUISHOK IUIOIIEIO
1...2 M, 110 3HAXOATHCS MPUOIU3HO MO AlaroHaii noss. TpaBy 3pi3al0Th
Ha BHCOTI 3...5 cM Bix 3emui mopiisamu 1o 400...500 r. IToTiM roTyoTh
o0'enHany cepeaHto mpoOy Macoro 1,5...2,0 kr.

Bin0ip npo6 cina i cosomm. [Ipobu ciHa 1 coioMH BigOUpParOTh 31
CKHUPT, CTOT1B Mo nepumerpy Ha BucoTi 1,0...1,5 m Bix 3emumi B 10 Toukax
Ha pIBHIN BiJcTaHi, Ha TIMOUHI He MeHIe 0,5 M. BigOuparoTs my4yku CiHa,
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cosiomu 1o 60...120 r. IloTiM TOTYIOTH cepeiHIO TPoOy MacOI0 HE MEHIIIE
1 kr.

Bin6ip npo6 Mosoxka i Mo0o4HHX nNpoaykTiB. Binbip mnpod
3MIMCHIOIT, Ha  (epMax, MOJOYHHUX IMYHKTaX, MOJIOKO3aBOJaX,
XoJIogokoMOiHaTax 1 puHKax. [IpoOy 3 piakux MOpOaYKTIB (MOJIOKO,
BEpIIIKH, CMETaHa, pshKaHka, Keip) 3 HEBEJIMKUX €MKOCTEW BiOUPAIOThH
MiCsl PETENBbHOr0 TMEpPEMINTyBaHHS, 3 BEJIUKUX €MKOCTEH — 3 pi3HOl
INIMOUHM  €MKOCTI 4Yallkd 3 JOBIOK PYYKOI0 abo  CreliaIbHUM
npoOoBiOipHUKOM. BenuunHa cepeaHbOi MPOOM MOBHMHHA CTaHOBUTH
0,2... 1,0 11 1 3a€XUTH BIJ Macu BCi€l mapTii MPOIYKIIi.

Macio, cup BiiOUparOTh HA MOJIOYHUX 3aBOJIaX 1 XOJIOAOKOMOIHATAX.
[Tpo6u macna Bigouparots 1o 0,3 kr, cupy 1o — 0,5 Kr.

Bin0ip nmpo6 m'sica i cyompoaykriB. [Ipobu m'sicHoi mpoaykinii
BIIOMpalOTh Ha 3a0IWHUX NyHKTax, M'scokoMmOiHaTax, puHKax. [IpoOwu
M'sca (0e3 *Kupy) BiJ TYII YM HAMIBTYII BiAOKMparoTh Kyckamu 1o 30...50 ¢
B 00sacTi 4-5-ro mMUMHOTO XpeOIliB, JOMATKHU, CTETHA 1 TOBCTUX YaCTHH
M'sI31B CIIMHU. 3arajibHa Maca npoou noBuHHA ctaHoBUTH 0,2... 0,3 K.

1 cremianpbHUX Ja00paTOPHUX JOCIIKEHb BiAOMPAOTh TaKOXK
KicTKH y KimbkocTi 0,3... 0,5 kr (xpeber, 1 2-3-¢ pedpo).

[IpoOu BHYTpINIHIX OpraHiB TBApUH — MEYIHKY, HUPKH, CEJIE3IHKY,
nereni BimouparoTh macor 0,1-0,2 Kr; HIMTOBHIHA 3aji03a BiIOHMpAEThCA
L1JIOTO.

[Ipobu M'aca nraxiB BigOUparoTh % TymKdA (KypH, 1HAUKH, TYCH,
Ka4yKH), a IKII0 KypyaTa — TO [UIMMH TYIIKaMHU.

KinbkicTe BiIIOpaHUX 3pa3KiB-MpO0 3aJ€XKUTh Bl PO3MIPIB MapTIi
MPOAYKIIi 1 CTAHOBUTD:

- ipu Maci npoaykuii 10 500 xr — ogHa mpo0a;

- mpu Maci npoxaykuii 0,5... 3,0 Tonu — 181 poOu;

- IpY Maci NpoAykuii 3... 5 T — Tpu npoodwu;

- Ipy Maci npoAykiuii 5... 10 T — n'ats npoo;

- mpu Maci npoaykuii 10... 20 T — micts mpoo;

- pu Maci npoAykiii Bijg 20 1 611kl TOH — AECATH MPOO.

Bin0ip npo06 pudbu. Binbip npod pubu npoBoasTe Ha pubdo-,
X0JI0/I0KOMOiIHaTax, pulrocmnojgapcTBax 1 puHKax. [JlpiOHy puOy
BIIOMpAIOTh 1JIOK0, 3 KPYyHHOI puOU BiAOUPAIOTH TUIBKH CEPEIHIO
yacTuHy. Maca cepeanboi npoOu mnoBuHHa ctaHoButu 0,3..0,5 xr.
KinbkicTh npo6 BU3HAYAETHCS PO3MipamMu MapTii.

Bin0ip mpo6 sienb. Bigbip mpoO siens npoBoasATh Ha (epmax,
ntaxodabpukax, Ha puHKax. BenuumHa npodu ctaHoButh 5...10 senp 3
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KOKHOI hepmu, 3 MM 3 KOXKHOT TUCSY1, 2 SUII BIJ HapTii MpoJaxy Ha
PUHKY.

Binoip npo6 HatypaabHoro meay. Bigbip mpo6 meny ImpoBOASTH
Ha MacuKax, CKJajax 1 puHKax. 3a0ip mpoOu 3M1MCHIOETHCS TpyOUacTUum
ATIOMIHIEBUM TPOOOBIAOIPHUKOM SIKIIO MEJ PIAKUIM, ab0 IIyrnoMm mjis
Macia skmo Mea ryctuid. IIpoba BigOupaerbcs 3 pI3HUX IIAPIB MEAy.
Maca npo6u nosunHa ctanoButu 150...300 r.

Jlst mocaiKEeHHST COTOBOTO MEAY 3 COTOPAMKH BHPI3al0Th JUISTHKY
IUIOILICIO0 HE MEHIIE 25 CM .

Bci npunnanu paaianiitHoro KOHTPOJIIO BUKOPHUCTOBYIOTH CTPOTO 3a
THCTPYKIIIEIO.

PagioMeTpu4HMH KOHTPOJb 32 peyaMu INMPOKOro moodyry. Peui
MIMPOKOTO MOOYTY, HATPUKJIIA, TPOII TE€X MOTPEOYIOTH PaIIOMETPUIHOTO
MoHITOpuHTY. IlocTiitHO 10 poOOTYy MaroTh 3AIMCHIOBaTH OaHKH,
PO3paxXyHKOBO-KACOBI IIEHTpU. Pe3ynbTaTh pPaglOMOHITOPUHTY TpoOIIeh
MarTh PEECTPYBATUCH Y CIELIATLHOMY KYypHaIl.

VY pasi BUSIBIICHHSI paJllalliiHOrO 3a0pyHEHHS T'POIIEH CKIIaIa€ThCs
aKT, JIe 3a3HAYA€THCS KUIbKICTh, HOMIHAIM KYIIOP, X CyMa 1 MOTY>KHICTh
BUMPOMIHIOBaHHS. KOHTpoJIb TPOBOJATH B  MNPUMIMICHHSIX, KYyAH
HAJIXOJATh TPOIIIi.

BumiproBanHs pajiailii npoBoAsSTh Ha BifcTaHi 1-4 c¢cM BiJ TpolIeH.
k1o rpoiiri B MIIIKax, TO BUMIPIOBaHHS 3/11MCHIOIOTH Ha BijcTaHi 10 cm
B1J] HUX.

Y pa3i BusBJIeHHA 3a0pyAHEHUX TpoOIIeH, iX 3roprarTh Y
CrelialbHUNA UIIIBHUM MaTepian 1 3aKpUBalOTh y METaleBUU ceid, a y
ceid1 iX 00KIaaI0Th CBUHIIEBUMHU TIJIACTUHAMM.

[Ipo ¢dakt BuUsBIECHHS 3a0pyIHEHUX Tpolllel OaHK 3000B'sI3aHUN
MNOBIJIOMUTH MICIEBUI ITA0 HMBLIBHOI OOOPOHU 1 OOJACHE YMpPABIIHHS
HaIllOHAJbHOT Oe3neku YkpaiHu. 3a0pyJHEHI Tpollll JIKBIAYIOTBCA Y
OPUNUHITOMY MOPSAKY, 3 BIAMOBIIHUM 3alMCOM y CHEHIAIbHOMY >KypHaIIi
paJiaifHOTO KOHTPOJIIO.

Iuranns 1A camonepeBipku:
1. TlosicHITH IOHATTS pajialiifHOTO MOHITOPUHTY?

2. XapaKTepucTHUKa METO/IIB B3ATTS MP0O?
3. PamioMeTpu4HMi KOHTPOJIH MPOAYKTIB XapuyBaHHS?
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Tema 5. OCHOBHI NIPUHIMIIA 3aXMCTy NPH Po0OTI 3 3aKPUTHMHM Ta
BIIKPUTHUMH [IZKepeJIaMU ONPOMiHEHHS

3aKpuTi JKepena OnmpoMiHEHHS — OyAb-sKi JpKepesia ONMpPOMIHEHHS
IpH SAKWX BiACYyTHE HaaxompkeHHs PP B HaBkonuiHe cepenouie. Jlo HUX
BIJIHOCUMO  JKE€peJia  BHUIOTOBJICHHS  JIUCKIB, CTaJbHHUX  aMITyJI,
PEHTIEHIBCHKUX arapaTiB TOLIO.
Biakputi mxepena onpoMiHEHHS — OyAb-sKi JKepesia ONMpOMIHEHHS
pu AKUX BiOyBaeThcsi HanxokeHHs PP B HaBkonumHe cepenosuiie. 1o
HUX BIJIHOCUMO 130TOMNH, $IKI BUKOPUCTOBYIOTHCS y BHUIJISAI Ta3iB,
aepo30J1iB, MOPOIIKIB TOMIO.
PanmioHykmiu, siki € MOTEHIaJbHUMHU JHKEpelaMyu BHYTPIIIHBOTO
ONPOMIHEHHS, MaIOTh YOTUPU T'PYIH PAAIOTOKCUYHOCTI.
» I'pynma A — pamioHYKTiIH OCOOJIMBO BHCOKOi PaJiOTOKCHYHOCTI,
JOMyCTUMAa aKTUBHICTh AKHUX Ha poOodiit 30H1 ckiagae 0,1 mxKi (kropi).
Ho miei rpynu BigHOCATH 39 130TOMH, a came: cBuHelb (Pb), mononii (Po),
wiyToHiil (Pu), amepuniit (Am) Ta 1HIl.
» I'pyma b — pamioHykmigu BHCOKOI PaiOTOKCHYHOCTI, JOMyCTHMA
aKTUBHICTh AKUX Ha poOouiit 30H1 ckianae 1 MkKi (kropi). Ho i€l rpynu
BIIHOCSTH 23 130TONHM, a came: cTpoHiiil (Sr), hox (I), pyreniit (Ru), Topiii
(Th) Ta 1H1m;
» I'pyna B — pamioHyKkIian cepeaHboi paaioTOKCHYHOCTI, TOMYCTHMA
AKTUBHICTH SIKMX Ha poOouili 30H1 cknagae 10 mxKi (xropi). o 1iei rpynu
BiHOCATh 162 130Tomu, a came: Hatpiit (Na), dochop (P), xamit (K),
Oapiit (Ba) Ta 1Hmi.
» Ipynma T — pagioHykmigu Manoi pagiOTOKCHYHOCTI, JTOMyCTHMA
aKTUBHICTh SKUX Ha poOouiil 30H1 ckimanae 100 mxKi (kxropi). Ho miei
rpynu BiIHOCATH 45 13otonu, a came: miatuHa (Pt), migs (Cu), BomeHb
(H), Byraeus (C) Ta iHIi.
PoGoTa 3 BIAKPUTHMH HKEpeaMd ONPOMIHEHHS MPOBOJUTHCS B
1abopaTopisix, 10 SKUX MOCTABJICH] IEBHI CAHITAPHO-TIT€HIYHI BUMOTH.
OcHo6ni npunyunu 3anobicanus 308HIUWHLO2O ONpoMiHeHHs PP
3anexcums 8io:
® yacy (3MEHILIEHHs Yacy poOutu 3 Jxepenom PP);
® KUIBKICTIO (3MEHIIEHHSI TMOTYXHOCTI JiKepena abo KUIbKICTb
akTuBHOCTI PP Ha pobodomy mictii);
e ckpaHamHu (ekpaHizaiis jkepen PP marepiamamu, sKi  MarTh
BJIACTUBICTh MOTJIMHATU CTYIIHb OMPOMIHEHHS;

e BiJICTaHb (30UIBIICHHS B1ICTaHi Bij Jkepesna PP).
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B kommiekTi  3aXMCHMX  3aXOJIB  BPaxOBYEThCS 1  THII
BunpomiHtoBanHs PP (o, [, <y-kBanTH). 3axuct nia Jroaeu  Bif
30BHIIIHBOTO OMPOMIHEHHS G-Yacmoykamu He MOTPIOHUH, TaK SIK pyX iX B
noBiTpi cknagae Bix 2,4-11,0 cm. Cnenoasr noBHICTIO 3axuiiae Bia PP.

- wacmouku TpU 30BHIIIHHLOMY OINPOMIHEHHI AIIOTh HA MIKIPSHUN
NOKPUB, POTOBUIIO OYE€H, & B BEJIMKHUX /103aX BU3UBAIOTH CYXICTh, OMIKU
HIKIpH, KaTapakTa.

Y Bumagkax 0coOJMBO CHJIBHUX HaAmpsMIB [-4aCTOYOK MOTPIOHO
3aCTOCOBYBAaTH JOJATKOBI €KpaHW JJII 3aXHCTy pPOOITHHMKIB, a came:
dapTyxu, pyKaBHIli 3 pe3UHHU, OOKCH, IITOPKHU.

[TepepaxoBaHi 3aco0M 3aXHCTy MOXJIMBO 3aCTOCOBYBAaTH OKpPEMO
abo0 paszom, ajie Tak 100 Mpu 30BHIIIHE (POTOHHE BUIPOMIHIOBAHHS MPHU
ONpOMIHEHHI Jrozeil kateropii A He nepesuiyBaia 0,017 pentrena (P) 3a
100y uu 0,1 P B TUXKIEHB.

3axucT BiJ 30BHIINIHBOTO ONPOMIHEHHS )-K6AHMIE JIOCITAETHCS
MIBUIKOI0 MaHIMYJISAIIEI0 3 MpernaparoM, 3MEHIICHHSM poOo4Yoro aHs i
THKHS.

[Ipuknan: npenapat ko6ansT (Co) CTBOpIOE MOTYXHICTH 103U 1,5
P/ron na Bigcrani 50 cM Big mkepena. Busnauntu 6e3nednuii 4ac poOOTH
3 HUM JJIs1 JII0JIeH Kateropii A.

PimieHHs: 30BHIIIHE ()OTOHHE BUMPOMIHIOBAHHSI ONTPOMIHEHHI JIIOIEH
kareropii A — 0,017 penrtrena (P), a ue — 6 rogun pod6oTu Ha A00Y,
BU3Ha4YaeMo Oe3rnevHuid yac B cekyHaax (t): t =3600x 0,017/1,5=40,8 c.

Haii0inpi e(peKTUBHUM 3aXUCTOM BiJ Y-ONPOMIHEHHS MOXJIUBO
JOCSITHYTH MPHU BUKOPUCTAHHI 3aXMCHUX €KPaHiB 13 MaTEpIalliB 3 BEIUKOIO
aTOMHOIO Macoro (CBUHEIb, YaBYH Ta 1HIII). 32 KOHCTPYKII€IO BCl 3aXMCHI
CKpaHU MOAUISIOTH Ha CTalllOHApHI (CTIHU, HIIIl) 1 IEPEeHOCH] (MIePEeHOCHI
€KpaHH, IITOPKHU, KOHTEHHEPH, 3aXUCHI PapTyxn).

OcHo6Hi npuHyunu 3anoOieanHs GHYMPIWHL020 ONnpomineHHs PP
bazyemvcs HA:

® 3aCTOCYBaHHsSI TMPHUHLMUIIB 3aXUCTy MpPU poOOTI 3 3aKPUTUMHU
JDKepesiaMH ONPOMIHEHHS;

e repMeTH3alliss  BUPOOHWYOTO  OOJaAHAHHA  JJIsI  YHUKHEHHS
3a0pyJIHEHOCTI MPUMINIEHh JJIs1 JabopaTopii 1  HaBKOJUIIHBOTO
CepeI0BUIIIA;

® MpaBWJIbHE PIMIEHHS MOpU  PO3MIIICHH] MPUMIIMICHHS  JJiA
nabopatopii B OymiBIIi;
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® BUKOPUCTOBYBaHHS CHELIAIbHUX 3aXUCHUX MaTepiajaiB Ipu
3aCTOCYBaHHI TEXHIYHOTO 0OJIaITHAHHS;

® 3aCTOCYBaHHs 3aC001B 1H/IUBIAYaJTLHOTO 3aXUCTY;

® BUKOHAHHS MPaBUJI OCOOUCTOI TTi€HH;

® JIC3aKTUBAIllSl PUMIIIEHHS, amaparypu 1 3aco0iB 1HAUBIIYaIbHOTO
3aXHUCTY.

IIuTaHHs A5 caMonepeBIipPKu:

1. Po3kpuTu OCHOBHI NPUHITUIIN 3aMI00IraHHs BHYTPIIITHBOTO OnpoMiHeHHs PP?

2. IlepepaxyiiTe pagioHYKIi AU OCOOJUBO BHCOKOI PaJilOTOKCUYHOCTI?

3. Jlo saxoi rpynu BigHOCATH 162 i30Tomm, a came: Hatpiii (Na), ¢ocdop (P),
kauiit (K), 6apiit (Ba) ta iHmm?

4. Sflka pomycTMMa akTHUBHICTH B poOOYIil 30HI PaJlOHYKIIZAIB  CEpEeaHBOL
PaAlOTOKCUYHOCTI Tpynu B?

5. Ilepepaxyiite 3acobu 3axXuCTy AJIs JIFOACH BiJl 30BHIIIHBOIO OMPOMIHEHHS [3-
4aCTOYOK?

Tema 6. PagiomeTpisi, 103MMeTpist iOHI3yI0UHX BUNIPOMIHIOBAHb

Paodiomempia — po3nisn npukiIaaHoi saepHoi Ppizuku, pagioeKosorii Ta
paa100610J10Ti1, 10 PO3POOIIsE TEOPIIO 1 MPAKTUKY BUMIPIOBAHHS pajialiii.

IcHyrOTSB:

e IPIJIAJIN JIJIi BU3HAUCHHS paaiallliiHOTO 3a0pyTHEHHSI BOJU, IPYHTY,
POCIMHHUX 1 Xap4YOBUX MPOAYKTIB METOAOM «IPSIMOr0» BUMIPIOBAHHS.
3M1MCHIOEThCSI BU3HAYEHHS paialliiHoOro 3a0pyIHeHHs 0e3M0CcepeIHbO Ha
IIEBHII MICIIEBOCTI;

enpuiagy i BU3HAYEHHS pajialiiHOTro 3a0pyIHEHHS 3aco0iB
TPAHCIIOPTY, OJISITY;

eTIpWIAAN JJIi TIPOBEJACHHS CHEIlaibHUX JOCHIIKEHb Yy 010J0r1i,
MEIUIINHI;

eTIpWJIAN JJIi TIPOBEJCHHS aHali3y paaioaKTUBHOTO CKiIagy Mpoo
CIIEKTPOMETPUYHUMH METOJaMH (ONITUYHUX CIIEKTPIB).

[Ipunaau nmoainsaTh Ha:

e CTaIliOHApHI (J1a00OpaTOpHI);

® [ICPEHOCHI;

® yHIBEpCAJIbHI, SIKI MPU3HAYEH] ISl peecTpallii OJJHOTO BUY pajiallii
3a TUTIOM JIETeKTOPIB (BUSABIIIOBAY1);

OCIMHIUISININAHI  (MPUHIIUIT POOOTH OCHOBaHUN Ha 30yKEHHI
3apsI>KEHUMH YaCTUHKAMH );

31



®ra30PO3PSIIHI.

OCHOBH1 METO/IU BUSIBJICHHS 1 BUMIPIOBaHHS pajliailii € HaCTYIHi:

e pororpadiunuii

e XIMIYHHI;

® CIIMHTHJISIIAHUM;

® TIOMIHECIICHTHHIA;

¢ 1OHI3AIIHUM;

® KOJIOMETPUYHUN.

dotorpadgiuynuit  MeTon  0a3yeThbcsi HAa  BIUIMBI  10HI3YIOUMX
BUMPOMIHIOBAHb Ha CBITJIOYYTJIMBUM 11ap (OTOIUIIBKU, IIUIHHICTD
MOTEMHIHHS SIKOi MPOMOPIliifHA 1031 OIPOMIHEHHS.

XiIMIYHUM ~ METOJI  IPYHTYETbCS  HA  3JaTHOCTI  10HI3YyIOUMX
BUMPOMIHIOBAHb CHPUYUHATH XIMIUHI 3MIHH JCSKHX PEYOBHUH, IO
CYNPOBOJIKYIOTHCS MOSIBOIO HOBOT'O 3a0apBJICHHS! PO3YMHY LIMX PEYOBUH.

CUMHTUIALIIAHAN METOJ] BHKOPUCTOBYE SIBUILE CBITIHHS JESIKHUX
pPEYOBUH MiJ BIUIMBOM 10HI3yIOUOro BHUIPOMIiHIOBaHHS. KIiJIbKICTh
CriajiaxiB MpOMOpIiitHa IHTEHCUBHOCTI BUITPOMIHIOBAHHH.

loH13aiiHNil METO/I BUKOPUCTOBYE SBUILE 10HI3AIlli aTOMIB PEYOBUH
M1]] BIUTMBOM 10HI3YIOYOTO BUIIPOMIHIOBaHHS, BHACIIJIOK YOTO €JIEKTPUIHO
HEUTpalbHI PEUYOBHHM PO3MAJAIOTHCS 1 YTBOPIOIOTH 10HU. lleli Meron
HalvacTillle BUKOPUCTOBYIOTh Y TO3UMETPUUHUX MPHUIIAIAX.

OCHOBHUMHM €JIEMEHTAMH IUX MPUIAJIB € MPUUMaIbHUI TPUCTPIH,
OICUIIOBAa4Y  10HI3YIOYOTO  CTPyMy,  BHUMIPIOBUIBHUN  TpuUiaf,
NEPETBOPIOBAY CTPYMY, JUKEpeso kuBjeHHd. Llell meton Oa3zyeTbcs Ha
BUKOPHUCTAHHI BJIACTUBOCTI pajiailii 10HI3yBaTH CEPEAOBHUIIE, B SKOMY
BOHA PO3IOBCIOJIKYETHCS (TOOTO PO3MIEIUIIOBATA HEUTPAJIbHI MOJIEKYJIU
ad0 aTOMHI Tapu Ha MO3UTHUBHI Ta HEraTUBHI 10HUW). SIKIIO Tra3oBl y
3aMKHEHOMY 00'emi (1OHI3alllifHa KaMepa) HaJaTH EJIEKTPUYHHUI CTpyM,
10HU, MO0 YTBOPIOIOTHCSA MPU OMPOMIHEHI HAOYAYTh YIHOPSAJIKOBAHOTO
pyXy: TO3UTUBHO 3apsA/KEHI 1O aHOJa, a HEraTUBHO — JI0 Karoja. Y
pe3yJbTaTi MDK €JIeKTpoAaMu (aHOJOM 1 KaTOJO0M) BUHHMKA€E TaK 3BaHUU
10HI3AlIMHUN CTPYM, BEJIMYMHA SKOTO MPSIMO MPOMOPIifHA MOTY>KHOCTI
71031 10HI13YIOUOT0 BUIIPOMiHIOBAHHSI.

Konomerpuunuii Meron ©0a3yeTbCsi Ha BHUMIPIOBaHHI TeIUia, IO
BUJIUISIETHCA B PEUOBUHI MPU MOTIMHAHHI OITPOMIHEHHS.

[lpunanyu MO3UMETPUYHOTO KOHTPOJIIO 10HI3YIOUMX BHUIIPOMIHIOBAHb
NpU3HaYCHI 1St BUMIPIOBaHHS MOTY>KHOCTI 10HI3yI0UOTO
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BUMPOMIHIOBaHHS  (piBHSA  pajiaimii) 1 CTyHneHsS paJaioaKTHBHOTO
3a0pyAHEHHS PI3HUX MPEIMETIB.

VY 3amexHOCTI BiJ 3aBAaHHA MpUiIaayd padlaliifHOTO 1 XiMIYHOTO
KOHTPOJIIO TMOIUISIIOTh Ha TaKi:

- BU3HAYEHHS MOTY>KHOCT1 703 TraMa-BUIIPOMIHIOBAHHS 31HCHIOETHCS
nozumetrpamu tuny JAPT'-01T a6o II1-5b (AI1-5B);

- BHUMIpIOBayl MOTYXHOCTI JIO3U, 3 JIOMOMOTOI0 SIKUX BHUMIPIOIOTHCS
piBHi pamiamii (JAI1-36, BAII-21C, BJII-21b);

- BHUMIpIOBaul TMOTYXHOCTI J03U MIKpOJiana3oHHi, KOMOiHOBaHi
npunagu (JII1-5 A, b, B; BAII-12);

- BuMiproBaui mornumHanag go3u  (I1-1, 1[-11) — ne npunamu
1HIMBIyalbHOTO JO3UMETPUYHOTO KOHTPOJIO, 3a JIOMIOMOIOI0 SIKHUX
BUSBIISIIOTH SIKY JI03Y OJIEpKasia JIFOAMHA YU TBapuHa (TIEPCOHAIIBHO) 3a
BIINOBITHUI MEPIOJ;

- JIO3UMETPHU JJi1 MEBHOTO OJHOrO BUAYy BumnpomiHioBaHHs (JIK-02,
JKII-50, A11-22B, J1I1-24);

- Ta30CUTHAII3aTOPU aBTOMATUYHI, 32 JOMOMOIOK SIKMX MPOBOJATH
ABTOMATUYHUN KOHTPOJb HABKOJMIIIHLOIO CEpPEJOBUINA 3 METOI0
BUSBJICHHSI OTPYHHHUX MapiB, pajiamiiiHux pedoBuH, aeposoiiB ('CA-12,
ACIL I'CII-11, I'C-COM);

- IEKaJIHO-PO3PaxXyHKOBUM MPUCTPiHl, TPU3HAYCHUM 1JISI BUMIPIOBAHHS
KUIBKOCT1 €JIEKTPUYHUX IMIYJIbCIB MPU BUSIBIICHHI CTYIEHSI 3apa)K€HOCTI
pajlaliiHiMK 130TONIAaMU BOJM, MPOAYKTIB XapuyyBaHHS, MOBITps, OpoO
rpynry Toio (AI1-100, ITI-100 AIM).

Bci mi mpunaaum TMOBUHHI MPOXOAUTH TEPEBIPKY B CIHEIaTbHUX
KOHTPOJIbHUX [ICPIKaBHUX J1a00PATOPISX Y yCTAaHOBAX.

BusnaueHHs 103U Y-BUIPOMIHIOBAHHS 32 JOMOMOTOK KHIIIEHBKOBOTO
no3umetpa JIK-0,2 (puc. 2).

BI/IKOpI/ICTOBYIOTI) JUISL @KCIIO3ULIHHOT 103K (XapaKTepHU3ye 10HIZYI0qy
CIIPOMOXKHICTh ()OTOHHOTO BHIIPOMIHIOBAHHS B MOBITPi) PEHICHOBCHKOTO
BUNPOMIHIOBAHHS, a TAKOXK Y-BUIIPOMIHIOBaHHSA 3 eHepriero 0,2...2,0 MeB
(meraenekTpoHBoibT) B aiama3zoni 0,01...0,20 P, 4KmIo MNOTYXXHICTh
eKCTO3UIIIHO1 103U He TiepeBuIye 1,67 mP/c.

Kommiekt go3umerpa JIK-0,2 Mae BUMiproBalibHYy Kamepa, 3apsiIHHMA
npuCTpiit (puC. 2). BI/IMlpIOBaJ'IBHa KaMepa Ma€ TPU YaCTHUHU:

¢ iOHI3aIliliHy KaMepy;
® EIEKTPOCKOI;
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® MIKPOCKOII.

Puc. 2. Komiuiekt nosumerpa AK-02 i 3apssaHuid npuctpiit

[IpuHnun poOOTH: KOHICHCATOP, SKHil YTBOPUBCS BHYTpILIHIMH
CTIHAMHU KaMepH 1 LEHTPaJIbHAM €JIEKTPOJIOM, 3apA/KAETECS JI0 IIEBHOTO
noteHuiany. Ilpu nii  BHIPOMIHIOBaHHS IMOBITPS B poOOYOMy 00’emi
10HI3y€ThCH, mpu  OBEOMY MOTEHIlal ~ KaMepu  3MEHIIYEThCS
MPONOPITIOHATILHOI /1031 OIPOMIHEHHS.

[ToTeHiian BU3HAYaIOTh B JIO3UMETPI 3a JIONOMOTOI0 MIHIATIOPHOTO
eleKTpockona. BiaxuiaeHHs: pyXoMOi CUCTEMH €JIEKTpOCKomna (TJIaTUHOBA
KBaplioBa HUTKa JlaMETPOM 5 MKM) BHU3HAYAETHCS PaXyYHKOBHUM
MiIKpocKornoM Ha mmkaii (MP) (puc. 3, A).

KOHCTpYKTHBHO [03MMETp BHIOTOBJICHHIl y BHIVISIL ABTOPYYKH 3
TpUMaYeM [l NPHUKPIIUICHHS O QIATY. I_[I/IJIIHI[pI/IqHI/II/I KOopoyc 3
I[IOpaJIIOMlHIH O00’em kamepu — 1,8 M". 3apsanHuit MIPUCTPIA Ma€ KOPITYC,
3apsiAHE THI3/I0, MOTEHIIOMETP JJIsl YCTAaHOBJIEHHS HEOOXITHOI Hampyru
(puc. 3, B).

Puc. 3. Koncrpykuis no3umerpa JIK-02 (A)
1 — okynsp, 2 — wkana, 3 — kopmyc, 4 —
10H13aIl1iHa KaMepa, 5 — HUTKa, 6 — eJIeKTPO/I,
7 —130msTOp, 8 — 0OOMEXKyBay, 9 — niadparma,
10 — 3axucHa ompaBa, 11 — koHTaKT, 12 —
00’exTHB, 13 — KOpIyCc 00’eKkTHBa, 14 —
TpuUMad.
3apsaanuii npuctpii 3/1-6 (b)

1 — TpurpaHHuK, 2 — pydka NOTEHIIIOMETpa, 3
— 3apsTHO-KOHTAKTHE THI3710, 4 — PO3PSITHUK,

A b 5 — mepeTBOprOBayY, 6 — A3epKaIo.
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IIuTaHHs A5 caMonepeBipPKu:

1.Ha3BiTh OCHOBHI METOJIM BUSIBJIICHHS 1 BUMIPIOBaHHS pasialiii

2.0xapaktepuszyiTe KOJOPUMETPUYHHUN METOJ] BHUSBIICHHA 1 BUMIPIOBAHHS
pasiarii?

3.Po3kpuiiTe MOHATTS TJI00aIbHI KOMYHAIBHI aBapii?

4. Onuuung Bumipy (y cucremi Cl), 1110 BUKOPUCTOBYIOTHCS JJIsI BUMIPIOBAHHS
MOTJIMHYTOI 103U 10HI3YI0UOTO BUIPOMIHIOBaHHS?

5.P0o3KpUTH MOHATTS 3aKPUTI JXKepelia ONPOMiIHEHHS?

Mooyns 3. UyTIMBICTH POCJIVH | TBAPHUH 0 i0HI3yI040T0
ONPOMiHEHHS

Tema 7. Jlist i0Hi3y1040r0 BUNIPOMIHIOBAHHS HA OCHOBHI

MOJICKYJIAPHI KOMIIOHEHTH KJIITHHH i Ipouec MeTado1i3mMy

[Tin BIIMBOM 10HI3YIOUOI pajiailii B OpraHi3Mi MOPYUIYETbCS HU3KA

O10CMHTETUYHMX MPOIIECiB, BHACIIIOK YOT0 3MIHIOETHCS XapakTep OOMIHY
peuoBUH. Pi3HOMaHITHI MOTO 3MIHM Yy OUIBIIOCTI BHUIIQJIKIB HEMO>KJIMBO
3BECTH JI0 OJIHIEI MPUYMHHU. | € BCl MiJICTaBUM BBa)XKaTH, 110 BOHHU, Kl
3BUYAHO BUSBIISIIOTBCS BXKE€ Ha PIBHI OKPEMHUX TKAaHWH, OpPraHiB,
IIIJTICHOTO OpraHi3My, € HaCIIJIKOM He TUTbKH Oe3mocepeaHboi aii pasiarii
HAa TI€BHI MOJIEKYJSIpHI CTPYKTYpU, @ ¥ BTOPUHHHMHU pPEaKIIsIMU
IHTETpaIbLHOIO THUITY,
AK pe3yJbTaT PO3BUTKY pajlamiiHoro ypaxkeHHs. JlocaimKeHHIM
XIMIYHUX TEPETBOPEHD, IO BIIOYBAIOTHCS B JKUBUX OpraHizmMax Hpu il
10HI3yIOUOi pafialii, 3aliMaeTbCcsl OKpema Tally3b pajiodionorii —
paniamiiina OioxiMmis. Peakiii 1 mepeTBopeHHs Takux cnouayk, sk JHK,
PHK, Oinku, aMIHOKHMCIOTH, BYIJI€BOAM, JIMIJAM TParOTh HAWOUIBIIT
BXJIMBY poOJb B pealizalli ypakeHHS JKUBUX OpraHi3MiB MpH
OIPOMIHEHHI.

Ji1 BUIPOMIHIOBaHHSI HA HYKJIETHOB1 KuUcIOTH. Ille Ha 30p1 po3BUTKY
panio6ionorii y 1905 p. Himenbkuii HaykoBellb M. KbopHUKE B 10CiiIax 3
KIHCBKUMH 000aMH, K1 MarTh BEIWKI KIITHUHHA 1 BIIHOCHO HEBEIIMKHH
Hal0lp XpOMOCOM, BCTaHOBHMB, III0 HAWOUIbII  YyTJIUBUMH  JI0
PEHTIEHIBCHKOTO  ONMPOMIHEHHS € MEpPUCTEMATHYHI KIITUHH, IO
3HaXOMSIThCA Y CTaHl MOAUTY, a HAMOUIBII MOIIKOKYBAHOK X YaCTUHOIO
— siapo. Ilig BIMBOM ONpOMiHEHHS BIJIOYBA€THCS MOPYIICHHS BEpETEHA
MOy, CIOCTEpIraloThbCS PO3PUBH  XPOMOCOM 1 TOpPYIIEHHS  1X
PO3XO/KEHHSI, $IKI B HACTYMHOMY OTpPUMAJId Ha3BY XPOMOCOMHHUX
abepalliii, BUHHUKAIOTh JBOSIACpHI 1 OararosjiepHi KIITUHU. | OCHUTH
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BOKJIMBO, IO Il IIUTOJIOTIYHI €(PEKTH MOXYTh CIIOCTEPIraTUCS BXKE Yy
HAWTepIn TOAWMHU MICIS OMPOMIHEHHS, KOJIM e BIACYTHI Oyab-sAKi1 1HII
Bi3yasIbHI MOPYIIEHHS Ha PiBHI OpraHiB, OPra”Hi3My B IILJIOMY.

VY nonaneiioMy po3BUTKY O10J0TIYHUX HAYK, IO Mipl MPOHUKHEHHS B
MOJICKYJIIPHI OCHOBHM JKHTTEBHUX SBHIN 1 OI10XIMIYHY CyTh IIPOIIECIB
MeTa0oi3My BC€ OUIBII BUSBISUIACA TPOBIJHA POJIb 1 3HAYCHHS
KJIITUHHOTO fAJlpa B YCIX TMpolecax, MO BiAOyBalOTbCS y TOJOBHIN
CTPYKTYpHO-(QYHKI[IOHANBHIA  OJWUHUINI  BCIX  JKHUBHUX  OpPTaHI3MIiB,
CJIEMEHTapHIN KUBIM cucTeml — KiIiTUHI. HaTemep BcTaHOBJIEHO, IO B
XpoMOcOMax KIITUHHHMX sep 3ocepemxeHa ocHoBHa Maca JIHK, ska
MICTUTh B CTPYKTYpl CBOIX MaKpOMOJEKYJ 3aKOJO0BaHy T'€HETUYHY
iH(opmaIriro, HeoOX1HY IS peaizallli mporpaMu po3BUTKY OpraHizmy. Y
KIITUHHOMY siipi 3aidcHioeTbest cuHTe3 JIHK, skmit 3aBepuiyeTbes
NOABOEHHSM 11 BMICTY, PEAYILIIKAIIEI0 XPOMOCOM 1 HACTYIIHUM MOALIOM
KJIITUHU — TOJIOBHUX MPOIIECIB, SIK1 3a0€3MeUyI0Th 30€pEKEHHS CIIaJKOBUX
O3HAK, PICT, PO3BUTOK 1 PO3MHOKEHHSI OPraHi3MiB.

B sapax crareBuX KIITHH BigOyBaroThes mpomecu 3mutTts JIHK
YOJIOBIYOTO 1 JKIHOYOTO TIOXOJ/KEHHS, MPOIIECH KPOCHUHTOBEPY, SKi
3a0€3MeuyroTh 3aBAsKu OOMIHY TOMOJOTIYHMX AUISHOK MoJekyn JIHK
MIHJIMBICTh OpraHi3MiB Ta eBoOJIomito GopMm XUTTS Ha 3emui. Bin
3aBEPIUIYETHCS MENW030M, Y Pe3yJibTaTl SKOTO BiJOYBA€ThCS 3MEHIICHHS
KUTBKOCTI XpPOMOCOM 1 Tiepexifi KIITHH 3 [AUIUIOIIHOTO CTaHy y
ramioinHuii. B OCHOBHOMY B KIITHHHHUX SApax, TOYHINIE Yy SIEPIX,
3niicHioeTbest cuHTe3 pizHux PHK, BianmoBiganibHUX 3a yTBOpPEHHS
PI3HOMAHITHUX OWIKIB. SIKIIO 0 TOrO » BpaxyBaTH, IO B KIITUHHUX
Apax 3HAXOAATHCSA TIIIKOJIITUYHA CHUCTEMa 1 CHCTEMa OKUCIIOBAJIHLHOTO
dochopuiiroBaHHs, AK1 3a0€31eYyI0Th E€HEPTEeTUKY ycix
BUIIETIEpEPaAXOBaAHUX MIPOIIECIB, CUHTE3YEThHCS
HukoTuHamigaaeHinuykieotun (HAJ) — kodepmeHT, HEoOXimHUMA s
3a0e3MneueHHs TUXaHHS KIIITHHHU, TO CTA€ 3pO3YMUIMM BHKJIIOYHO BaKIINBA
pOJIb SiIpa y HAO1IbII CYTTEBUX MPOABAX KUTTA KIITUHH.

3po3yminuii 1 IHTEpEC paaio01oIoTIB 10 AOCIIHKEHb PaliouyTIMBOCTI
[IUX MPOLECIB, IX CPOOU MOB’A3aTH PaAi0010I0T1uHI €PEKTH 3 YPaKEHHIM
KIITUHHOTO sigpa, xpomocom, Mojekyiu JHK. I miicno, JHK -
HalOUIbIIAa 32 PO3MIPOM 1 HaWOUIBII O10JIOTIYHO 3HAYMMa MOJEKyJa €
HAWOUIBII IMOBIPHOIO BHYTPIIIHBO KJIITHHHOIO MIIICHHIO 10HI3yIOUO1
pamiamii. Ha TenepimHiii 4ac paaio010JIoris HaKONHWYMiIa JOCTAaTHIO
KUIBKICTb (DaKTiB, sIKI JOBOASATH, IO YPAXKEHHS y CTPYKTYpl 1 QYHKIIIAX
JHK, nezoxcupibonykineonpoteignoro kommiekcy (JHII), y cknamai sxoro
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roJIoBHUM 4YMHOM 3HaxoauThcs JIHK B kimiTuHax eykapioTiB, 1 O1IbII
CKJIAJTHUX YTBOPEHb — XPOMOCOM, SIKI CKJIaJIAal0ThCS 3 IUX MAKPOMOJIEKYI,
€ OCHOBHOIO MPUYMHOIO BUHUKHEHHS PaJ10010JI0TTYHUX €PEKTIB 1 B IEPITY
4yepry Takux, sIK MOP(QOJIOTiYHI 3MiHHM, MPOMEHEBa XBOpP00Oa, T€HETUYHI
3MIHH, 3aTHOEIIb OPTaHI3MY.

YucenbHl JOCHIKEHHS 3 JAii PI3HUX THUIIIB 10HI3YHOUOI pajiaiii Ha
ctpyktypy JAHK no3Bonuiau BUAUIMTH 11Ty HU3KY PI3HOMAHITHUX THUIIIB i1
YpaKEeHHS, KOTPl MOXYTb MPU3BECTU N0 MOpyIIeHb ii PyHkmid. Bxe 3a
MIHIMIBHUX JI03 Y IMOJIHYKJICITHOMY JIAHIIOT'Y  JBOJIAHIFOI'OBOI
mousiekynn JIHK BHHMKaIOTh MOOJWHOKI PO3PUBU SIK HACHIIOK YpPaXKEHHS
3B’SI3KIB B MOJIEKYJdl Jie30KkcupuOo3u 4 edipHux dochopHOKUCIUX
3B’s3KiB. Taki MOOJUHOKI PO3PMBH, HE 3MIHIOIYH MOJEKYJISIPHOI Macu
JTHK, MoXyTh MpHU3BOAUTH A0 3MIH y BTOPUHHINA CTPYKTYpl MOJIEKYJIH,
KOBAJIEHTHOMY IPUEHAHHIO TIO MICII0 PO3PHBY 1HIIUX MoJieky. [Ipore,
BUHUKHEHHS TOOJWHOKUX PO3PUBIB Yy OLIBIIOCTI BHUMAJKIB HE €
ApaMaTUYHOI TIOMI€I0 JJid KIITHHH. AJie 13 30UIBIICHHSIM 03U
ONPOMIHEHHS 1 3pOCTaHHSM  KUIBKOCTI  NOOJMHOKHUX  pPO3PUBIB,
30UTBLIYETHCSA IMOBIPHICTh MOSBU B MOJIEKYJl MOABIMHUX po3puBiB. Lle
MOXKE TPU3BOAUTH 10 mMornepeyHux po3puiB mosekynmu JIHK, Ttobto i
JernoiaiMepu3allii, 1o € KPUTHYHOK PEAKIIIEI0 1 Ma€ BUPIIIATIbHE 3HAYCHHS
JUTSl BUDKMBAHHS KJIITHHU.

BaxnuBuMm Tunom pamiamiiiHoro ypaxeHHsa cTpykrypu JHK e
PO3pUBHU BOJHEBUX 3B’SI3KIB MIXK JIAHI[IOTAMH Y MOJBIMHINA cripali, KOTpi
MOXYTh MPU3BOJUTH JI0 YaCTKOBOI ii AeHATypallii, ypa)K€HHIO OCHOB Ta 1X
BIJIIICTUICHHIO B1JI MOJIEKYJIM, YTBOPEHHIO BHYTPIIIHHO MOJEKYJIAPHUX 1
MDKMOJIEKYJISIPHUX 3IIMBOK, BUHUKHEHHIO 31TMBOK OCHOB 1 3mnBOK JIHK-
O1IOK, pyHHYBaHHIO OCHOB, BUHUKHEHHIO MEPEKUCIB TUMIHY 1 IIUTO3UHY,
J€3aMIHYBaHHIO, BUBUIBHEHHIO OCHOB Ta JICSIKUM IHIIHM, 1, 3PEUITOO, JI0
3MiHU 11 ()I3UKO-XIMIYHMX BJIACTUBOCTEH 1, BIAMOBIAHO, MOPYIIEHHIO
byHKITIH.

Cunte3 JIHK saBnsie co0o0r0 yHIKaIbHY MOII0 B >KUTTI KJIITUHH, JO
SKOTO BOHA TOTYETHCS MPOTITOM TPUBAJIOTO YacCy, IICJS SIKOTO MEepecTae
ICHYBaTH, aBIIY MOYaTOK XKUTTIO ABOM HOBUM KiiTuHam. CunHte3 JIHK €
oy>Xe paaiouyTiauBuUM mnpouecoMm. [Ipr OnmpomMiHEHHI CCaBIB 1 ACAKUX
BU/IIB pOCIUH (HAMpUKIaJ, KIHCbKUX 000iB) B mo3zax ycboro 0,5-1 I'p 1
HaBITh MEHIIUX B KJIITUHAX iX TMOCTIHHO OHOBJIIOBAIHHUX TKAHUH
(4epBOHUM KICTKOBUM MO30K, €MITENiN KHUIIEYHUKA, CHIAOTEIIH CYIUH Yy
nepmmx 1 B MEpUCTeMaxX JpYyrux) MOXKHA CIIOCTEpiraTd JOCTOBIpHE
3HMKEHHSI 1OTO 1HTEHCUBHOCTI Bke 4epe3 1— 2 roa. A 3a JeTalbHUX 103
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BiH, SIK MPABUJIO, TOBHICTIO MPHUITUHSIETHCS Yepe3 JEKITbKa TOAWH IiCIIs
onpoMiHeHHs. ['0moBHOIO MpuunHOI mpurHoOneHHs cunresy JHK cmig
BBa)KaTW TIOUIKOJDKEHHST YW 3MIHY 1i cTpykrypu, ctpykrypu JHII i
HAJMOJICKYJISIPHOI ~ CTPYKTypu XpoMatuHy B 1iiomy. Came BOHO
NPU3BOJIUTH J0 TOPYIIEHHS HOPMAJbHOTO HOro mnepediry, BUHUKHEHHIO
«moMuJIOK» mpu nepenadi iH@opmaiii Ha PHK Ta iHmMM Hacmiakam,
gyacoM (dartaibHUMU [ KITAHA 1 yceoro opranismy. PHK, sxa
npejacTaBieHa Yy KIITUHI JIeKUIbKOMa (QopMamMu — MaTpUYHOIO,
puOOCOMANIBHOIO, TPAHCIIOPTHOK — HAJIEKUTh [0 MAaCOBUX CTPYKTYpP
KJIITUHHU: BOHU TIOBTOPIOIOTHCS Y 0ararbox KOMIisiX 1 B pa3i HEOOXITHOCTI
MOXYTb OYTH CHHTE30BaHl y HEoOXiJHIM KiibkocTi. ToMmy pamiamiitHe
nopyiieHHs: cTpyktypu PHK He Tak BiimoBijjaabHe 32 ypaKeHHs KIITHHH,
K YpaKEHHS CTPYKTYpH YHiKaibHO1 Monekynau JJHK.

Tunm x pamamiiinux ypaxkenb PHK cxoxi 3 takumu s JJHK.
Cunte3 PHK BBaxkaeThCs MOPIBHSHO PaIOCTIMKKMM TIPOIIECOM, XO04Ya
BIJTUB OMPOMIHEHHS Ha cuHTe3 okpemux ¢opm PHK HeomHozHauHMit.
besnocepenHb0 MmiJg BIUIMBOM ONPOMIHEHHSI B /033X, SIKI IOBHICTIO
npurHiuytotb cunte3 JHK, cymapumii cunrte3 [AHK He 3MiHIOETHCS
IpOTATOM 0araThboX roAuH. Ajie y OUIBII Ii3HI CTPOKH (depe3 m00y) Horo
IMIBUJIKICTh 3HMXKYETHCS, IO TMOSICHIOETHCS 3BUYAMHO BTOPUHHUMH
IpUYMHAMM 1, TIepII 3a Bce, mpurHiueHHsMm cuntesy JJHK, 6e3nocepennno
NOB’A3aHUM 3 CHUHTEe30M 1H(popMarlliiiHoi Ta TpancnoptHoi PHK. Brim,
NOpYIICHHST peryisuii paHHix eramiB TpaHckpunuii PHK, 3ynunka
cuntesy PHK wna nanmtory JIHK wmoxyTe BinOyBatucs 3a JOCHUTH
HEBUCOKHX PIBHSX OMPOMIHEHHS 1 MPU3BOJIUTH 10 YPAKEHHSI KIIITHHHU.

Paoiayivno-ximiyuni  3minu  0inkie, amiHoOKuciom 1 8y2le800HI8.
PaniouyTnuBicTh OLIKIB B OCHOBHOMY BH3HAYAa€ThCA PaJl0YyTIUBICTIO
aMIHOKHMCJIOT, II0 BXOAATh JO iX CKIaay. Psang  paaiogyTiauBOCTI
aMIHOKHCJIOT TI0 MIpi i1 3HM)KEHHS BUTJISA€ TaK: CIPKOBMICHI (IIUCTETH,
METIOHIH), JEeAKl IUKIIYHI (TUPO3UWH, TpUNTO(daH, TICTUAWH), TaKi, IO
MICTSTh ~ Q30TOBMICHI  Trpynu  (apridiH, acmaparid, TJIIOTamiH),
aMIHOKHCJIOTH, 1110 HE MICTSATh B OCTATKy MpUEAHAHI TPynu ab0 MICTATH —
OH (deninananiy, mposiH, BadiH, JEWIWH, 130JCHIIUH, TIIIUH, CEPUH,
TpeoHiH). be3nepeuHo, MaHi 3 palOYyTIMBOCTI OKPEMHUX aMIHOKHUCIIOT,
OTpHMaHIi, SIK TPaBWJIO, B MOJICILHUX YMOBAaxX, HE MOXKHA MEPEHOCUTH Ha
OUIKM — 1X YpPaKEHICTh 3aJIKWUThb BIJ CIIBBIJHOIICHHS aMIiHOKHUCIOT,
pO3TalllyBaHHSA iX OCTATKIB, CTPYKTYPH O1LJIKOBOI MOJICKYJIH.

[Ipu gii  1oHI3yro4oi pamiamii Ha OuIkM, SK 1 HaA 1HOO
BUCOKOMOJIEKYJISIDHI ~ CHOJYKH, BHHUKAIOTh Takl MOPYIIEHHS: —
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KOH(}ITypaIiiHi  BHJO3MIHM MOJEKYJIH, HE 3B’sA3aHl 13 3MIHOIO
MOJIEKYJISIPHOI MacH, ajie Takl, 10 MPU3BOAATE 0 3MiH (PI3UKO-XIMIYHUX 1
010JIOT1YHUI BIACTUBOCTEHN O171Ka; — YTBOPEHHS 3IIUBOK M1K MOJIEKYJIaMH,
arperaiiisi MOJICKYJ, 30UIBIICHHS MOJEKYISIPHOI Macu; — JECTPYKIIis
MaKpOMOJIEKYJIM 3 PO3PUBOM TNENTUIHUX ab0 BYIJICBOAHUX 3B S3KIB,
3MEHIIICHHS] MOJICKYJISIPHOT MAacH; — XIMIYHI IEPETBOPEHHSI AKTUBHUX TPy
Ha MOBEPXHI Ta Y TJIMOWHI O17IKOBOI MOJEKYIH (II00YNIH), y TIEpILy Yepry
OKHCITFOBAJIBHOTO a00 BITHOBIIOBAILHOI'O XapaKTepy.

Jlesiki 3 IUX 3M1H (HapUKJIaJl, XIMIYHI IEPETBOPEHHS aKTUBHUX TPYT)
MOXXYTh OyTH TIOB’s3aH1 3 IHIIMMHU (HampuKiIaa, 3 KOHIryparidiHuMH
nepedy10BaMHi YU YTBOPEHHSM 3IIMBOK) 1 TO/A1 BC1 3MiHM 00’ €THYIOTb T[T
3araJIbHUM TOHSTTSIM JIeHaTypailisi OUIKiB. B MpuHIIMII X BBaXa€THCS, 110
CHUHTE3 OUIBIIOCTI OUIKIB 1 (PEPMEHTIB BITHOCUTHCS OO0 PaAIOCTIMKUX
npoieciB. HaBiTh mnpu HaJIE€TaIbHUX [103aX, 3a SKUX MOBHICTIO 1
IPaKTUYHO MUTTEBO mnpunuHsAeTbes cuaTe3 JIHK, momin kmituHU 1
HacTymae 1ii penpoAyKTHBHA 3aruOenb, HE BiIOYBAEThCS TaKOTo XK
MIBUAKOTO 1HTIOyBaHHS CUHTE3y Oarathbox OuikiB. JloBruéi dac
30epira€TbCs JOCTaTHHO BHCOKOIO 1 aKTHUBHICTh 0OararboxX OLIKIB-
dbepMeHTiB. Xoda, Oe3mepeyHo, OO0 [HOTO MHUTAHHS CJIJ ITAXOIUTH
I0CTaTHRO  AWdEepeHIiioBaHO: SAepHI  OLIKM, HANpHUKIad, MEHII
PamiOCTIMKNM, HIK OUIBIIICTh OLIKIB ITUTOINIa3MH; aKTHUBHICTh ACSKHUX
OUIKIB- (PEpMEHTIB, TAaKUX SK HYyKJI€a3u, M0 MNPUUMAIOTh y4acTb Yy
perymsiii CMHTE3y 1 po3Mnaay HYKJICTHOBUX KHCIOT, MOMABISIETHCS MPHU
MOPIBHSIHO HEBHCOKUX J03aX. AJjie B IUIOMY MOXHa OJHO3HAYHO
CTBEPKYBaTH, IO MEpeBa)kHAa KUIBKICTh OIIKIB Ma€ 3HAYHO OUIbII
BHUCOKY PalOCTINKICTb, HI)K HYKJIETHOB1 KHCJIOTH.

3 NOpyUIEHHAMH CTPYKTYPH 1, BIANOBIIHO, (PYHKII1H OUIKIB OB’ sA3aHE
ociabJIeHHs 3JaTHOCTI OWIKIB JO MOJEKYJSIPHOTO Yy3HaBaHHS, IO
BH3HAYA€E 37aTHICTh JO CaMO30ipKH HAJAMOJEKYJISIPHUX CTPYKTYp, TaKUX
SK MYJBTHCH3UMHI KOMIIJIEKCH, XPOMAaTHH, ITMTOCKEJIET, EJIICKTPOHHO-
TPAHCIIOPTHUM JIAHLIOT MITOXOHJIpIA  (XJIoporuiacTiB). BpaxoByrouun
MHO>XMHHICTh MOJIEKYJI OKpEMUX O1JIKIB, MOXJIMBICTh iX CUHTE3y de novo
y BUNAAKY AePiUUTY, 3a MOMIPHUX ONPOMIHEHHSAX >XUBUX OPraHi3MiB
10HI3YIOUOIO pajialli€el0 OpsiME YpPaKeHHs OUIKOBUX MOJIEKYJ HE Mae
BUPIMIAIBHOTO 3HAYEHHS IS )KUTTE3MAaTHOCT] KJIITHH.

Jlo ByrieBoaiB, abo caxapuiiB, HajJeXaThb PEUYOBHUHU 13 3arajibHOIO
dbopmynoro  (CH,O)n. Ilpu fmii 10HI3yIOUMX BHUIOPOMIHIOBAaHb Ha
MOHOCAaxXapuJd BUHUKAIOTH SIK OKHUCIICHI, TaK 1 BIAHOBJIEHI MPOAYKTH, SIKi
MICTSTh a00 TaKy X KUIBKICTh aTOMIB BYTJICIIIO, IO 1 BUXIJIHA MOJICKYJIA,
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a00 11 HHM3BKOBYTJEBOJHI (PparMeHTH, a TaKOXX BHCOKOMOJEKYJIAPHI
npoayktd momiMmepwm3amii. Ilpm  mii  pamiamii Ha  momicaxapuiau
CIIOCTEPITalOThCA CKJIATHI 3MIHM — TOPYIICHHS CTPYKTYPH OKPEMHUX
MOHOMEPHHUX OJIMHUIlb, PO3PUBU TIIKO3UJIHUX 3B’s3KIB. Po3puBH
MOJIIMEPHUX JIAHIIOTIB, 10 MPU3BOJATH 10 JIENojiMepisallii, € OJHIE 3
OCHOBHHX pe€akilii Ha onpomiHeHHs. [le cTae mpuunHO0 3MiHHU iX (HI3UKO-
XIMIYHUX BIJIACTUBOCTEH: B’SI3KOCTI, MEXaHIYHOI MPYXHOCTI, HaOyXaHHS,
PO3YUHHOCTI, IBUIKOCTI T1POI3Y.

Jlia  eunpominoéanb Ha 0iIK080-1inioHi MmembOpanu. KaiTuHHI
MeMOpaHW BIIIUISIOTh [UTOIIA3MY BiJI HaBKOJHWIIHHOTO CEPEIOBHINA, a
TakoK (OpPMYIOTh OOOJIOHKH siAep, MITOXOHAPiM, miuactua. OcCHOBY
KJIITUHHOI MeMOpaHHW CKJiaJa€ IOJABIMHUN IIap IOJSIpHUX JIMIIIB —
docdominiais. [IpubGIM3HO MONTOBUHA MTOBEPXHI JIMITHOTO APy MOKPUTA
oinkamu. Jlo ckigamy MeMOpaHM BXOAATh TaKoK MojicaXxapumd. Ix
po3rajykKeHl MOJICKYJIM KOBAJEHTHO 3B’si3aHl 3 OULIKaMu, yTBOPIOIOYU
rTKONpoTeiHn, abo 3 mimgamMu — raikommigu. [lnasmaTnana memOpana,
abo muiazManeMa, — OCHOBHA YyHIBepcajbHa JJIsl BCIX KIITUH MeMOpaHa.
Bona siBisie co6oto ToHKy (0gu3bko 10 HM) IUTIBKY, IIO MOKPHUBAE YCIO
KJIITUHY.

BaxnuBoro BrnactuBicTIO 1 (QyHKIIE:0 MeMOpaH € BHOIpKOBa
MPOHUKHICTD JJISI MOJIEKYJl 1 10HIB Pi3HMX peuoBHH. L[ BIacTUBICTH
BHU3HAYa€ IJIa3MaTUYHY MEMOpaHy SIK OCMOTHYHHUU Oap’ep, 10 PO3ALISIE
pI13H1 KOMIIAPTMEHTH (CBOT'O POAY BIACIKM) KIITHHU, KOTP1 IPU3HAYEHI JJIs
TUX YM IHIIMX CHEUIaNI30BaHUX MpoueciB 1 HMukiB. OKpeMi pedOBUHU
NEPEHOCATHCA Yepe3 MeMOpaHy HUIAXOM TU(y3ii 1 aKTUBHOTO TPAHCIIOPTY.
Monekynu TIiKOOPOTEIHIB, 0 BUCTYNAKOTh 3 KIITHHHOI MEMOpaHw,
OpUIMalOTh y4acTh y PO3MI3HaBaHHI OKpeMux pedyoBuH. Came 3
PO3MiI3HABAHHAM 1 TIOB’3aHA PETYJISALIs TPAHCIIOPTY 1 MEPEHOCY MOJIEKYI 1
10HIB Uepe3 MeMOpaHy.

[Ipu nudy3ii peyoBUHU TEPEHOCITHCS 4Yepe3 Mopu MeMOpaHu 3a
rpaJleHTOM KOHLIEHTpaIlli, TOOTO 3 Miclsl, A€ iX KOHIIEHTpalis BHIIA, 10
MICIIs, ¢ iX KOHIICHTpAIlisd HUK9a. AKTUBHUM TPAHCIIOPT BUMAarae BUTpaT
eHeprii 1 CcIyrye i TEepeHOCY PEUYOBMH TMPOTH iX Tpagi€eHTy
KOHIIEHTpalli. BiH 3111ICHIOETHCS 3a JOMOMOTOI0 BY3bKO CHEIATI30BAaHUX
dbepMeHTIB TpaHchepa3 — OUIKIB-TIEPEHOIIUKIB, K1 yTBOPIOIOTh TaK 3BaHi
ioHH1 Hacocu. Otxe, OiloJIOriYHI MeMOpaHU $IK CTPYKTYpHI €JIEMEHTH
KIITHHU € He MpocTo (PI3UYHUMHU KOPJOHAMH MIXK OKPEMHUMHU il
CTPYKTYpaMmH, a ABJISIIOTH COO00 AMHAMIYHI ()YHKI[IOHAJIbHI MOBEPXHI, 110
PEryJIIoI0Th OOMIH PEYOBHMH MDK OKPEMHUMH YacTMHaAMU KMiTHHU. Kpim
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TOr0, Ha MeMOpaHax OpraHen 3IIMCHIOITHCS YHCEIbHI O10XIMIYHI
npouecu, Taki sk cuHTe3 AT®D, mnepeTBopeHHS €HEprii, AaxKTHUBHE
MOTJIMHAHHS PEYOBHH Ta 1HIIII.

[Ipu nii 10HI3yIOUOTO BHUIIPOMIHIOBAHHS y MeMOpaHaxX BHUHHUKAIOTh
OTBOPH, L0 MPU3BOJIUTH 0 MOPYIIEHb PETYILOBAHOTO TPAHCIIOPTY PI3HUX
pPEYOBUH 1 OOMIHHUX TMpolEeciB B KIiTUHI. [Ipu Benukux po03ax Taki
MOPYUIEHHS MOXYTh TMpPHU3BECTH N0 1ii 3arubemi. Y KUPOBUX 1
KUPOMOJIOHUX — JIMIJHUX CTPYKTypax OINPOMIHEHHS 10HI3YHOYOIO
pajiaili€elo B MPUCYTHOCTI KUCHIO MPU3BOJUTH JI0 YTBOPEHHS BUIBHUX
pagukamiB 1 mnepekuciB. [li akTUBHI TPOAYKTH, B3aEMOMIIOYU 3
HEUTpaJIbHUMU  MOJICKYJIAMHU  JIMIJAIB, TMOCTYHNOBO 1X OKHCIIOIOTb.
BHacnigok po3BUBAIOTHCS JIAHIIOTOBl PEakilii OKHUCICHHS OpPTaHIYHUX
CIIOYK, B PE3YJbTaTl 4YOrO YTBOPIOKOTHCS BUCOKOTOKCHMYHI MNPOIYKTH
OKHCIJICHHSI — JIIINONEPEKUCH, HEHACUYEHl MXKWUPHI KHUCIOTH, EIMOKCHUIH,
aJIBJET1IM, KETOHU Ta JCSSIK1 1HIII.

BcranoBneHo, 1o mnpu MTYy4HOMY BBEACHHI TakKuX pPEYOBUH B
OpraHi3M BUHUKAIOTh CUMIITOMHU OTPYEHHSI, XapaKTEpH1 JJIsl paialiitHOTO
ypaxenHs. [li daktu Oyno mNOKIaIeHO B OCHOBY JIMIJHOI Teopii il
10HI3yIOUOTO BUIIPOMIHIOBAaHHS Ha JKHUBl OpraHi3Mu. TakuM YHHOM,
MeMOpaHu MOXYTh OyTH MIMICHHIO J1i 10HI3yIOYOTO BUIPOMIHIOBAHHS,
TaK K HaBIThb HE3HAYHE iX YpPa)KCHHS MOXKE 3MIHUTHU TepeOIir MpoIeciB
MeTabonizmy. Came ToMy, SIK B¥KE MIJKPECIIOBANOCS, OUIBII MPABUIBHO
MIILICHHIO [I1i 10HI3yI0401 pajiaiii BBaxatu He mpocto monekyny JHK, a
JTHK- MmemOpanHUil KOMILIIEKC.

lia eunpominiosanus Ha desxi iziono02o0-0i0XiMIYHI npoyecu POoCuH.
[Topsin 3 pamiouyTIMBHUMHU MpOLECAMU SK B OpraHi3Mi TBapuH, TaK 1
POCIIMH € 0arato Takux, Kl MalOTh 3HaYHO OUIbII BUCOKY PaJlOCTIHKICTh
MNOPIBHSIHO 3 CMHTE30M HYKJIETHOBUX KHCJIOT 1 OwikiB. [Ipu ompomiHeHH1
POCIHMH B J03ax y JeKiJIbKa pa3iB BUIIUX 3a JETaldbHI AesKi (iziojoriyHi
mporiecy, 30KkpemMa (POTOCHMHTE3, JWXaHHS, TMIOTJIMHAHHS EJIEMEHTIB
YKUBIJICHHS, IPOTATOM JOCUTH TPUBAJIOTO MEPIOTY MOKYTh 3aJIUIIATUCA 0€3
3MiH. Bucoka pamgioCTIMKICTh IIMX TMPOIECIB CBIAYUTH MOpo clialdy
YPaXKEHICTh 10HI3YIOUOIO paJllalli€l0 €IEMEHTaApHUX CTPYKTYP KIITHH, fKi
BUKOHYIOTh TeBH1 (QyHKIii. Tak, doTocuHTe3 € CTIMKMM 10 pajdiarii
BHACJIIIOK TOTO, IO JJISI YPaKEHHS XJIOPOIUIACTIB HEOOX1H1 HaI3BUYAITHO
BHUCOKI JI03W ompoMiHeHHs. [le Oyno BCTaHOBJIEHE B EKCIIEPUMEHTaxX 3
130JIbOBAaHUMM XJIOPOTUIACTaMHM, SIKI OyJM 3/1aTHI NEPEHOCUTH H03U Y-
OMPOMIHEHHSI y TUCS4l Tpel. MiToxoHApii, 5Kl 3a0e3MeuyroTh OpraHim
SHEPri€lo MpH IUXaHHI, OUTBII pallouyTJINBI, HIX XJopomiactu. [IpoTe it
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BOHM MalTh HE3PIBHAHY, HANPHUKIAA, 3 XpPOMOCOMAaMH, OUIbII BHUCOKY
PalOCTIMKICTb.

HanxomxkeHHss 1 TpaHCOOPT Y POCIUHI €JIEMEHTIB  >KUBJICHHS
NMOB’si3aHE 31 CTPYKTYPHOIO IIUIICHICTIO KIITHHHUX MeMOpaH 1 3
(GyHKIIIOHYBaHHSIM CHUCTEM KIHHOTO TpaHCHOPTY, SKI 3a0e3MeuyioTh
AKTUBHUM IIEPEHOC OKPEMHUX pPEUYOBUMH. | Xoya BKE TOBOPUIOCA PO
BHUCOKY paJlOYyTJIMUBICTh MEMOpaH, B IIJIOMY TpPaHCIOPTHI CHUCTEMH
MaloTh JOCUTh BUCOKY CTIMKICTh IIOAO 0araThOX YpPaxKyrouu YMHHUKIB, y
TOMY 4YHCI 10HI3yrouil pajiamii. OcCoOJIMBO BHCOKY CTIMKICTh MalOTh
CUCTEMU TAaCHUBHOIO TIEPEHOCY pPEUYOBHUH. be3nepeyHo, ONpOMIHEHHS
10HI3YIOUOI0 paJialliel0 POCIWH YW TBApUH [l€ 1 Ha IHIII CHUCTEMHU
MEeTaboJIi3My, 10 MOXKE IPOSIBIATUCA Yy TallbMyBaHHI CHHTE3Y IEAKHX
PCUOBUH YH, HABIAKW, 301IbIICHHI KIJIBKOCTI 1HIIMX, 3MIHM 1X CKJIanay,
CIIBBIAHOIICHHSI B KIiTHHI. IIpoTe, HA OCHOBI TaKHUX CIIOCTEPEKECHb HE
3aBXKIM MOKHA OJHO3HAYHO CYAWTH IPO TOPIBHSJIBHY PadiOdyTIUBICTh
OKpeMHuX TmpoleciB. Hepigko raapMyBaHHS € BTOPUHHOIO (DYHKIIIEIO
OpUrHoOJieHHsl, Hanpukiaang Toro X cuHredy JIHK, neBHux OinkiB-
dbepMeHTIB, MOALTY KIITUH. 30UIbIICHHS HAKOMUYEHHS JCSKUX PEUYOBUH,
HalpuKiIaJ CIPKOBMICHHUX aMIHOKHUCJIOT, MOX€ OyTH CBOEPIIHOIO
3aXHMCHOIO PEAKIIIEI0 OPTaHI3MYy BIJl PaIlalliiHOTO YPaKECHHS

IHuranHs 15 caMmonepeBipKu:
1. PagiamiifHO-X1M14H1 YIIKOJIP)KEHHSI HYKJIETHOBUX KHUCJIOT.
2. Ilpsama 1 HempsiMa [1is 10HI3YIOUUX BUIIPOMIHIOBAaHb.
3. PagiamiiiHo-X1MI14HI YIIKOJIXKEHHSI O1JIKOBUX MOJICKYII.
4. PamianiifHO-X1MI4H1 YIIKOJKSHHS JIIIIB Ta BYTJIE€BO/IIB.

Tema 8. Pagianiiino-0i0JI0TiYHI TeXHOJI0TIi B TBAPMHHUIITBI

[oHI3yt04Ul  BUIPOMIHIOBAHHA  3HAWNUIM  3aCTOCYBaHHS 1 B
TBAPUHHUIITBI. AJle MacmTabu iX BHUKOPUCTaHHS B I Tamy3i
CUIBCBKOTOCIIOAAPCHKOTO  BHUPOOHUIITBA TMOKM IO  MOCTYMNarOThCS
POCIMHHULITBY 3 IIJIOTO psiAy TPUYUH, TOJOBHOKI 3 SIKMX € MEHIIa
«TEXHOJIOTIYHICTRY JJIS IIUX I[iJIeH 0araTbox 00'€KTiB TBAPUHHUIITBA.

Haii0inpil  mUpoOKi AOCHIIKEHHS 3 MPAKTUYHOTO BUKOPUCTAHHS
cmumynyoi Oii BUNPOMIHIOBAHb Oyl OJEpXkaHI B MTaXIBHUIITBI.
[TokazaHo, 110 OMPOMIHEHHSI KypslUMX SIENb JI0 1HKyOali abo B mepiof
iHkyOauii B mo3zax 0,03-0,05 I'p Beme 10 CKOpOUEHHsI CTPOKY IHKyOarlii,
30UIBIIIEHHS BUBOJIKY Kypd4aT, HPUCKOPEHHIO iX MNOCTEMOPIOHAIBLHOTO
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pO3BUTKY 1 pocTy. Kypwu, siki BUPOCIH 3 ONMPOMIHEHHX S€Ilb, MTOYMHAIN
panime sinexnaaky. OnpominenHs kypyar B go3ax 0,2-1 I'p mpuckoproe
iX picT, PO3BUTOK 1 HACTaHHsS mepioay sineknaaku. OnpoMiHEHHS
no6oBux nopocst B go3ax 0,1-0,25 I'p Beae 10 NpuCKOpPEHOTo 301IbIICHHS
ix po3MipiB 1 Macu Tu1a. ONPOMIHEHHS CIIEPMU paiiay>kHOi Qopei B 103aX
0,25-0,5 I'p na 35-40% 30inbiIye 3aruiigHIOBaHICTh 1Kpu. llepemik
NOAIOHUX TIPUKIIAIIB MOXHA IPOJOBKHUTH, aje TNEPEeBaKHA KUIBKICTh
JaHUX TaKOT'O POAY HOCUTH YUCTO JOCTITHULIBKUN XapaKTep.

TimbKkd cipoOM BUKOPHCTAHHS MaJduX J03 B NTaXIBHHUIITBI JIOBECHI
10 PpiBHS  BUpOOHWMYMX BunpoOyBanb. He  Habaratro mmpiie
BUKOPUCTOBYETHCSI B TBAPUHHUIITBI Memoo paodiayiitnozo mymazemesy.
TyT MOXHaA BIAMITUTH, IO 32 HOTO JIOMOMOIOI0 POCIMCHKMMHU BUYCHUMHU
BHBEJICHA MOPO/Ia HOPKHU 3 OPUTTHAIBHUM CPIOSCTHM KOJBOPOM XyTpa. €
BIJIOMOCTI MpO YCHIIIHUK JOCBIJ 3aCTOCYBaHHSA aBCTPATINCHKUMHU
BUYECHMMH LILOTO METOAY y NTaxiBHULTBI. IIpoTre Ha neskux paaianiiHo-
O10JIOTTYHHMX TEXHOJIOTISAX Yy TBAPUHHUIITBI BCE K TaKU CII1Jl 3yIIUHUTHUCH.

bioTexHomnorias  padiauiitnoi cmameeoi cmepunizauii  Komax-
PO3HOWUKIG X8OPOD CITbCbKO20CNO0APCHKUX MEAPUH 3aCTOCOBYETHCS 1 B
mii ramysi. llepmmM OpUKIAAOM YCHIIIHOTO 1i BHUKOPUCTAHHS OYIIO0
3HUIIEHHS M SICHOI MyXH, sIKa HAHOCHUTh 3HAayHy IIKOAY CBIMCBKUM 1
JUKUM TBapuHaM 3axiJHOi MiBKYJi, 31iiicHeHe Ha ocTpoBi Kropacao y
CIOA me B 1964 p. Ili3Hime m'sicHa Myxa MOBHICTIO Oyjia 3HUILEHA B
CIOA 1 Mekcumi. 3a iHimiatuBoro MAT'ATE B Adpuii peanmizyeTses
OaratopiuHa mporpama OOpOTHOM 3a JOMOMOIOK0 IIi€i O10TEXHOJOTI 3
MYXOI0 II€ll€ — MEPEHOCHUKOM TPUIAHOCOM, SIKI Mapa3uTyloTh B KPOBI
CCaBI[iB, BUKJMKAIOUYM BaXKI YaCTO 3 JICTAJIbHUM KIHLIEM Yy TBapUH TaK
3BaHy «XBOpOOy HaraHa», a y JIIOJUHY «COHHY xBopoOy». B Hirepii i
3aH310api BKE 3HUIIEHO TPU BUAN MYXH IIELE.

Paodiauiiine  Koncepeysanns,  3HeE3APAHCEHHA  KOpMI6  ma
nokpauwienna ix axocmi. 10HI3yl0Ul BUIPOMIHIOBAHHS BUKOPHUCTOBYIOTH
JUIl  KOHCEPBYBAaHHS CBDKHMX, 3HE3apaXeHHd 3epHOQypakHUX 1
KOMOIHOBAaHMX KOPMIB, a TaKOX [JIs pajiamiiiHo-XiMiuHOI Moaudikaii
rpyOux KOpMIB 3 METOI TMOKpAIlEHHS iX SKOCTI MpU BIATOAIBII
CLIIbCHKOTOCTIOAAPCHKUX TBAPHH.

Tak, y-onmpoMiHEHHsI 3€JieHOi Macu pociauH B go3ax 10-40 kI'p
3aMIHIOE CHJIOCYBaHHsI, Jal04d MOXJIMBICTh i 100pe 30epiratucs
POTATOM 3UMOBOIO IIEPIOJTY.

OnpoMiHeHHs ¢ypaxHOi KapToIulli B J03ax, 10 Ha IMOPAIOK
NEPEBUIIYIOTh PEKOMEHI0OBaH1 JJIs IPUTHIYYBAHHS il TPOPOCTAHHSA, TOOTO
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ckianarTh 5-15 kI'p, 3amobirae 3aruuBaHHIO OyiIb0. 3 METOIO 30UIbIIICHHS
CTPOKiB 30€piraHHs 3a paxyHOK NPHUTHIYYBaHHS PO3BUTKY IUIICHSABH 1
3MEHIICHHS OaKTepiaIbHOTO OOCIMEHIHHSI TPOBOJASTH OMPOMIHECHHS
dbypaxxkHoro 3epHa (OBEC, AUMIHb, KYKYpy/3a) 3 MiABUIIIEHOIO BOJIOTICTIO B
nozax 1-3 kI'p.

Benuky HeOesnexky st JIOAEH 1 TBApUH SIBISE CaJIbMOHENIbO3 —
roctpe 1H(QEKIINHE KHUIIKOBE 3aXBOPIOBAHHA, SKE CIPUUYHUHSIETHCS
OakTepisiMH POy CalbMOHENa, KOTPl MOTPAIUIAIOTh, B OpraHi3M TBapHH
pa3oM 3 3apakKCHUM KOPMOM, a IOTIM Yepe3 M'ICO, MOJIOKO, SIS Ta 1HIII
IPOJYKTH B OPraHi3M JIFOJUHHU.

3BuyaiiHi crmocoOu O0opoThOM 3 cadbMOHENO0I Maoe(eKTUBHI abo
€KOHOMIYHO HeBUTiIHI. CuUJbHI XIMIYHI TIpernapatd HEOE3MeuHi s
3I0pOB's JTr0/Iei 1 TBapuH. TerioBuil 0OpoOITOK Belle A0 3HAYHUX BTPAT
MOKMBHUX PEYOBHH 1 BITaMIHIB. Y I[bOMY PO3YMIHHI pafialiiiHuii crocio
O00poTHOU 3 OaKTEPisIMU BUSIBUBCS JIOCUTh PE3YJIbTAaTUBHHUM, B 3B'SI3KY 3
YyUM BUHHUKJA CIEIlajibHA pajialiifHa TEXHOJIOTIS 3HE3apa)KCHHS KOPMIB
B1J] CAJILMOHEIIH.

Jlo3u  y-OompoOMiIHEHHS, SIKI 3aCTOCOBYIOTh JJia  OOpoThOM 3
CaJIbMOHEJIOI0, TOOTO JIeTaJbHI JJIg BCIX 1i IITaMiB, CKJIaJal0Th BEIUUYHHHU
nopsiaky 4-5 kI'p. OnpoMiHEHHS B IMX J03aX MOBHICTIO 3HE3apaxye
OOpOIITHSAHI KOPMU Ta KOMOIKOPMH, M’SICO-KICTKOBE Ta puOHE OOpOIITHO,
MPY3HAYCHI1 JJIs1 TOJIIBJI1 TBApHH.

3 METOI0 MIJBUIIEHHS MOKUBHOI I[IHHOCTI TPYOUX LETI0JI030BMICTKUX
KOPMIB — COJIOMH 3JIaKOBUX KYJIBTYp, CTPMIKHIB KYKYPYI3SHHX KayaHiB,
BIDKMMOK BHUHOTPaay, TIJIOK, XBOi 1 HaBITh J€PEBHOr0 OOpOIIHA iX
ONPOMIHIOIOTh Yy JyXe BHCOKMX Jno3ax 1-10 MIp. Ilpu usomy
B1I0YBA€EThCA pajiialliiHO-XIMIYHA JEMOoIiMepi3allisl 1eJII0I031 1 EKTHHY,
a TaKOXX €KCTPAakKIlisg 3 KOPMY JIITHIHY — ACHITHI(IKaLis, 1110 MiJBUIYIOTh
iX 37aTHICTh 10 (epMeHTalli, TOKPallylOTh BUKOPUCTAHHS KJITKOBUHU
MIKpOOpPTaHi3MaMu pyO1s )KYHHUX TBAPHUH.

BiTuu3HsiHuil Ta 3apyODKHHMI JOCBIJ MMOKa3ald 3HAYHI TEpeBaru
BIJIMIYEHHX TEXHOJIOT1M pajialiiiHOro 0OpoOITKY KOPMIB y MOPIBHSHHI 3
IHIIUMHU CIIOcO0aMU iX KOHCEpPBYBAaHHS, 3HE3apaKeHHS 1 MOKpAIlaHHS
AKOCTI. ['0JJOBHAa 3 HHUX — ONPOMIHEHHS 30epirae MOXXKUBHY I[IHHICTh
KOpPMIB, TaK SIK Ha BIAMIHY BiJ TPaAUIIMHUX TEXHOJOTIM 3 BUKOPUCTAHHSIM
BUCOKHX TeMIlepaTyp paiiaiiiiHa oO0poOka HE 3HUXKYE B HHX BMICTY
O1JIKIB, BITAMIHIB Ta 1HIIKUX MMOXXWBHUX Ta 010JI0TTYHO-aKTUBHUX PEYOBUH.

Paodiauinina mexnonozia npPo00BI}HCEHHA CMPOKIE 30epicaHHs
npoodykyii  meapunnuymea. Y  0aratboX  KpaiHax  10HI3YHOUl
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BUMPOMIHIOBAHHS BUKOPUCTOBYIOTH ISl TIOJOBKEHHS CTPOKIB 30epiraHHs
HE TUIBKU MPOAYKIi POCIMHHUIITBA, @ W MPOAYKIi TBAPUHHHUIITBA, 1 B
nepury 4depry m'sca i M'SICHUX MPOAYKTIB, OCOOJMBO MPHU TPUBATIOMY
TpaHCTIOpTyBaHHI. JIOCUTh MEPEKOHIMBUM OaraTOpiuHHUI TOCBiA CBITYUTH
npo Te, 1o Y- a00 eJNeKTPOHHE ONMPOMIHEHHS M’sica B Ao3ax 1-5 k['p mae
3MOTY MPOJOBXKUTU TepMiH Horo 30epiranns npu 0-4°C B gekiibKa pasib.

Tak, B ABctpaiii 1 Hosiit 3enanmii, e B )KapKUX yMOBaxX NEPEBO3SIThH
Ha BEJIMKI BIJICTaHI OapaHUHY 1 SJIOBUYMHY, MOKA3aHO, 10 OMPOMIHEHHS
M'sca B fo3ax 4 k['p 1ae MOXIJIMBICTh 3aMIHIOBaTH MOTO TPAHCTIOPTYBAHHS
y 3aMOpPOXXEHOMY BHIJIsAI ab0 B KOHTEHHEpax 3 I1HEPTHHM Ta30M.
PoGoTtamMu aHTIIHCHKUX JOCHIHUKIB BCTAHOBJICHO, IO OMPOMIHECHHS
CBIXKOI sUIOBUYMHU B J103aX 1-5 kI'p 30ubIIy€e CTPOK ii 30epiranHs npu 2-
8°CB 2-6 pa3siB.

Benuki ekoHOMIYHI MEPCHEKTHBU Mae pajiaiiiiHa oOpoOka mTuii 1
senb. Tak, KaHaAChKl JOCTITHUKU BCTAHOBWIH, 110 J103a 5 KI'p 30uIbIIy€
30epexeHHs CBIKMX Tymok Kypdat mpu 4°C Big 6 no 16 116, a mpu 0°C —
110 TPbOX MICSIIIB.

Paodiauiiine 3HE3aPAHCeHHA 0eAKUX euoie npooyKuii
meapunnuymea. Benukoi WKOAW CUIBCBKOMY 1 B I[IJIOMY HapOJHOMY
rOCIOJIapCTBY 3aBlalOTh Taki 1H(EKIIHI XBOpOOW TBapWH, SK Yyma
M'SCOITHUX, CTPUTYYHH JIKIIaid, CHOIpChbKe BUpasKa, jJicTtepios. Kpim toro,
oJiep’KaHa BIJ XBOPUX TBapWUH MOPOJYKIS — BOBHA, XYyTpO, MIKIpsHA
CUPOBHHA, IIETHHA HEPIAKO BHUIBIAETHCS 1 JDKEPETIOM 3apa’kKCHHS
3I0pPOBUX TBapWH, a TaKOX JIOACH CHUIBHUMHU XBopoOamu. XiMiuHi
crocoom Je3uH(EeKIlii Takol CHpPOBUHU JOCUTH TPYJIOMICTKI, a JAESIK1 3 HUX,
NOB'sI3aHl 3 BUKOPHCTAHHSIM BOJIOTMX OOpOOOK, BEAYTh 1O 3HUKEHHS
AKOCT1 MpoayKiii. BukoprcTanHs 10HI3yI04O0i pajiaiii 1js 3He3apaKeHHs
[IUX MaTepiaiiB, a TAKOXK MyXy, Iepa € TOCUTh MEePCIIEKTUBHUM.

B ABcTpanii BXe HE OJIHE ACCATWIITTS 1€ MPOMHCIOBA TraMma-
YCTAHOBKA JIsl 3HE3apaK€HHsI OBEUMX IIKIP 1 BOBHU — OJIHOTO 3 TOJIOBHUX
00'€KTIB CUIBCHKOTO T'OCIOJAPCTBA Ta MPEAMETIB EKCIIOPTY IIi€l KpaiHu.
CupoBuHa ONMPOMIHIOETHCS B TIOKaxX 00'emom O0mm3bko 1 M3 B 1031 20 xI'p,
dKa 1HAYKY€ 3aru0esib MIKpOOPraHi3MiB-IIEPEHOCHUKIB TEpepaxoBaHUX
xBOp00. Taka crepuitizallis BUSBISIETHCSI 3HAYHO OUIBII €JIEKTUBHOIO, HIXK
XIMIYHa, 1 OLJIBII JEIIEBOIO.

JlocmimKkeHHIMu  paaio010JIoTiB  MOKa3aHa BHUCOKAa €(EKTUBHICTH
palaliiiHOro 3HE3apaXKEHHS XyTpa HOPKH, NECIIs, JTUCHUIIl, Kposiuka. J[o3u
y-panaianii nopsaaky 20-25 xI'p noBHICTIO 3HE3apakyrOTh NpoayKiito. [Ipu
IbOMY 11 TOBapHI1 SIKOCT1 HE 3HUKYIOTHCS.
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Taka pamiaiiitna TEXHOJIOTIS Ae3UH(EKIT MPOyKIlii TBAPHHHHUIITBA Y
MOPIBHSHHI 3 XIMIYHOIO-BOJOTHM CIOCOOOM JNe3uH(MEKIli OTpYWHUMU
pEUOBMHAMU TIJIBUIYE MPOJYKTUBHICTh TMpaill B JECATKA pasiB 3a
PaxyHOK IMIBUAKOCTI 00OpOOKH, MOXKIMBOCTI ONIPOMIHEHHS MPOAYKIIi B yxkKe
yIaKOBaHOMY BUTJIS/IL.

Bukopucmannsa  ioH3ylOyuxX - GUNPOMIHIOBAHL 6  XAPUOBIil
nPOMUCTI080CHI. B OCHOBHOMY  BUKOpPHUCTAaHHS 10HI3YIOUHX
BUMPOMIHIOBAaHh B Xap4OBiH IPOMHUCIOBOCTI 3BOJATHCSA 1O pamiaIliiHOI
nactepusallii 1 KoHcepBallli MpOoAyKIli, 1 MPUHIMIOBO Il TEXHOJOTI HE
BIIPI3HAIOTBCS  BIJ TMOJIOHMX, IO 3aCTOCOBYIOTBCS Yy CUIBCBKOMY
rociogapctBi. Ciig BIAMITUTH, 0 HE pa3 CTABUJIOCS MUTAHHS PO
MOXJIMBUM BIUIUB OMPOMIHEHHS Ha SIKICTh MPOAYKTIB XapuyBaHHS, sIKi
HIOUTO MOXKYTh 3MIHIOBAaTHUCA 3a PaxXyHOK PI3HMX padlariiHO-XIMIYHHUX
IPOIIECIB 1 HABITh CTABaTH WIKIJJIUBUMH ISl 3I0POB’Sl. 3 IIE€H0 METOIO y
pI3HUX KpaiHax OyJiM MpOBEACHI BCEOIUH1 JOCIHIKEHHS, SIKI alid 3MOTY
BCTAHOBUTH TPAaHWYHI 3HAYCHHS J103 OINPOMIHEHHs, IO MOXYThb OYyTH
BUKOPUCTaHI JJisi ONPOMIHEHHS NPOAYKTIB XapuyBaHHA O€3 3MIHU IX
SIKOCTI.

B MuixHapoaHuil cTaHAApT BKJIIOYEHI BKAa31BKU PO JOMYCTUMICTb
ONPOMIHEHHS 3 METOI0 JIE3UHCEKIIIT 3€pHa Ta NPOJYKTIB MOro MepepoOKH,
a TaKOX Xap4yOBHUX MPOAYKTIB Y-pajlialli€to 1 TOTOKOM €JIEKTPOHIB B 103aX
no 1 k['p, mpuuoMy eHeprisg €JIeKTPOHIB MJi 3aloO0IraHHs HaBEIECHOT
panioaktuBHOCTI oOMexxkeHa 10 MeB (eHeprisi y-BUIIPOMIHIOBaHHS, IO
BUKOPHUCTOBYETHCS JJIsI ITUX I[IJIEH HAa MOPSIIOK MEHIIIA).

B VkpaiHi 103B0JIEHO ONPOMIHEHHS MPOIYKTHUBHOTO 3€pPHA 3 METOIO
ne3uHceKIli B 1o3ax 10 1 kI'p, a eHepris enexkTpoHiB oomexeHna 4 MeB.

Tpeba Big3HauuTH, MmO Mexa a03u 1 kI'p 3acrapiia 1 IPaKTUYHO
oesmijctaBHa. HaBeneH1 Buie 4034, 110 3aCTOCOBYIOTH ISl paalaliiitHOl
nactepusaliii 1 KOHCepBallii MPOAYKTIB 13 3HAYHO OUIBIIUM BMICTOM
BOJIOTH, TOOTO 3HAYHO BUILIKUMH PaAialliiHO-XIMIYHUMU BUXOJIAMH, PIBHO
y necsath paziB Bunll. [ me y 1981 p. BcecBiTHA opranizailiss 0XOpoHU
3nopoB’s (BOO3) omyOGmiikyBana 3BIT, 3TiAHO SKOTO Y- 1 €JIEKTPOHHE
OMPOMIHEHHSI OyIb-sIKMX XapyoBUX MPOAYKTIB B jgo3ax g0 10 kI'p i
eHeprisiMu 10 10 MeB ni1s1 310p0B’ sl JIFOAMHU HEIIK1JIUBI.

[Ilom0 onpoMiHEHHS 1HIIOT NPOYKIIil POCTUHHHUIITBA 1 TBAPUHHUIITBA,
B TOMY YHCJi 1 KOPMIB, TO TYT OOMEXKEHHS CTOCYIOThCS JIMILIE EHEeprii
BUMPOMIHIOBaHHS, TaK K 3a eHepriii Bumie 10 MeB cam onpomiHeHuit
OPOAYKT 3a paxXyHOK HaBEJCHOI pPaJl0OaKTUBHOCTI MOXKE CTaBaTH
pPal0aKTHBHUM.
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[ HUHI MacoBe OMPOMIHEHHS JECATKIB BUAIB MPOIYKIIli POCTUHHUIITBA
1 TBapMHHHUIITBA, a TaKOX TOTOBUX TPOJAYKTIB XapyyBaHHSI 3
HaWPI3HOMAHITHIIIUMU LUISIMA TTPOBOAUTHCS y JIECITKAaX KpaiH CBITY Bij
CHIA 1 ®pantii no banrmagem 1 Tainanmy.

Paoiauiiine  koncepeyeanns - npoOykuii  pocaiuHHuuymea i
naodienuymea. Jlo3u Bume 10 xI'p BeayTh A0 TMOBHOI 3aruoOeni
NepeBa)KHOT OUIBIIOCTI BHUIIB  MIKPOOPTaHI3MIB 1 MOXYyTh OyTH
PEKOMEH/I0OBaHI1 JIJIsl pajiiaiiitHoi KOHcepBallli NpoayKIlii pOCIMHHUIITBA. 3
I[bOMY BHUMAJKy 10HI3yIOUl BUIIPOMIHIOBAaHHS BUKOPUCTOBYIOTHCS SIK JIJISI
KOHCEpBaIlil CBIXXKMX OBOYIB 1 (PPYKTIB, TaK 1 JIJIsl MPOAYKTIB iX MepepoOKH,
HaAMpUKJIAJ, OBOYEBUX 1 (PYKTOBUX COKiIB. HalBaXJIMBIIIOW 1 IIIKOM
YHIKaJIbHOIO BJIACTHUBICTIO MPOHHUKAIOUOi pajiamii € Te, o Npu il
3aCTOCYBaHHI SIK KOHCEPBYIOYOT0 3aC00y HE BUMAra€TbCsi CyBOPUX BHUMOT
010 JOTPUMAHHS CTEPUIIBHOCTI, TakK SIK OINPOMIHEHHS Ja€ 3MOry
IPOBECTH TIPOIEC CTepuiizaiii Oe3mocepeHbO BXKE€ B YHNAKOBAaHOMY
BUTJISI.

Kpim Toro, Ha BiAMIHY BIJI TEPMIYHOI OOPOOKH, SIKa 3aCTOCOBYETHCS
Ipu TPAIUIIIMHOMY KOHCEPBYBaHHI, MpPH pajiailiiiHiii He BiA0YyBa€ThCS
pyiiHYBaHHSI B MPOAYKTax BITaMiHIB — TOJIOBHOTO KOMIIOHEHTY, IO
CKJIaJla€ I[IHHICTh OBOYIB 1 (pyKTiB. Xoua 3a PaxyHOK paJiaiiitHOro
OKUCJICHHSI 3a TaKMX BHUCOKHX JI03 JEAKWUX IIIMEHTIB, YTBOPEHHS MpHU
pajlaliiHO-XIMIYHUX PEAKIIAX ACSIKUX PEUYOBUH MOXKYTh 3MIHIOBATHUCS
KOJIIp 1 CMAaKOBI1 SIKOCT1 TPOIYKTIB.

Jeski crienudigai BUAW MPOAYKINT POCTUHHUIITBA 1 IUIOAIBHHUIITBA Y
Opolecl 3BUYAMHOI TEXHOJIOTIYHOI OOpOOKM BHUCYIIYIOTBCS 1 B
MOJANIbIIOMY 30€pIraloThCsl caMe€ y TakoMy BUTJISAAl. JIo HUX HAJNIEKUTH
yail, TIOTIOH, MaxopKa, CyXO(pyKTH, NpsiHI POCIUHU, JIKAPChKI POCIUHU
Ta 1HII. Y Tepediry BUPOIIYBaHHs, 300py, COPTYBaHHS, BUCYIIYBaHHS
CUPOBUHM  BIIOYBAa€ThCA 11  NPUPOAHE  3apaKEHHA  PI3HUMU
MIKpOOpTaHi3MaMH, ACSKl BHAM KOTPUX MOXYTh IMPUBOJUTH JO BTpaT
npoaykiii mpu 30epiraHHi, a MAEsIKI MOXYTh SIBISTA 1 TMOTEHIIHHY
HeOe3neKy I oauHu. ["'aMMa-onpoMIHeHHS TaKoi TPOAYKIli B Jj03axX S5-
10 kI'p moBHICTIO 3He3apaxye 1i. ['epMeTH4YHO yIakoBaHa TMepe
ONPOMIHEHHSIM Y IUIACTUKOBI MAKETU YU 1HITY Tapy, Taka OPOIYKI[is MOXKE
30epiratucsi Jyke JOBro 0e3 BTpaT BIACTUBOCTEM 1 skocTei. 1o
TEXHOJIOT1I0, SIKY 1HOJII HA3WBAIOTh paaialliiHOI0 Je3MH(EKIIIE, MOXKHA
BBaKaTH PI3HOBUJIHICTIO pajiiallliiHOI KOHCEPBAIlii.

Paoiauiiine xkoncepeysanna npooykuyii meapunnuymea. Po3po0ieHi
CHellalibHl ~ TEXHOJIOTl  pajiallifHOro KOHCEpPBYBaHHA KypdyaT, y
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BIJIMOBITHOCTI 3 SIKUMHU 1X TYIIKH T€PMETHYHE YIIaKOBYIOTHCS B KEPCTSHI
abo ckisHI O0aHKM ab0 MPOCTO 3aMaroOlOThCS Yy IUIACTUKOBI TMAKETH 1
OMPOMIHIOIOTBC B J03ax 5-15 kI'p. BukimtoueHHS 3 TEXHOJOTIH
BHCOKOTEMIEPATYpHUX 0OPOOOK MiABHUIIY€E MOKUBHY IIIHHICTH MPOIYKTIB.

AHaJOTITYHUM HUITXOM KOHCEPBYIOTH MOJIOKO 1 MOJIOYHI MPOIYKTH,
ONPOMIHIOIOUM iX BXK€ B YIAKOBAHOMY BUIUIsIAIL. SIK 1 mpu pajiaiiiiHii
o0poOI1l KOpMIB, TpPH OMPOMIHIOBaHHI M'sica 1 M'ACHUX HPOIYKTIB
oco0JMBa yBara NpuIIIsS€ThCA TOCTIHKEHHSIM, CIPSIMOBAaHUM Ha PO3POOKY
e¢(hEeKTUBHUX CIIOCOOIB OOPOTHOM 3 CaIbMOHEIBO30M. Y 3B'SI3KYy 3 THM, IO
JeTanbH1 JUis OakTepiid 103M JiexkaTth B Mexkax 4-5 kl'p, pekoMeHayeThes,
100 /103U, BAKOPUCTOBYBaHI JJI1 ONIPOMIHEHHS M'Aca 1 M'SICHUX MPOYKTIB
B PI3HUX TEXHOJIOTISAX, HE OyJIM HUXKYE I[bOTO PIBHA. 3a JaHUMHU OaraThox
aBTOPIB 111 03U € ONTUMAJIbHUMH, TaK SIK PU HUX HE 3MIHIOETHCS OLIKOBA
[IHHICTh TPOAYKTIB 1 HE BIJOYBA€ThCS MOMITHOTO 3MEHIIEHHS BMICTY
BITaMiHIB.

Bce Builieckazane 103BoJisi€ 3pOOUTH BUCHOBOK PO BEMKI NIEpEBAru
pajiaiiiiHoi 0OpoOKH M'SICHUX MPOAYKTIB y MOPIBHSHHI 3 TPaJAUIIHHUMU
HU3BKOTEMITEpATyPHUMHU (3aMOpPOKYBaHHS) a00 BHCOKOTEMIIEPATYPHUMH
(koHCEepBYBaHHsI) 00poOkamu. OjHA 3 TOJOBHUX Ii TEepeBar — BHCOKA
eKOHOMIYHA €(DEKTHUBHICTb.

IInTanHs 1Js1 camonepeBipKu:
1. Xapaktepuctuka METOy paalallifHOTO MyTareHesys;
2. PapiamiitHe KoHCEpBYBaHHS KOPMIB;
3. BuxopucTtanHs 10HI3yIOUMX BUIIPOMIHIOBaHb B Xap4OBili IPOMHUCIOBOCTI,
4. PamiariiiHe KOHCEpBYBaHHS MPOAYKIlIi TBAPUHHUIITBA.

Mooyns 4. BeieHHSI CLLIbCHKOTOCIOAAPCHKOT0 BUPOOHUIITBA HA
3a0pyIHEHUX TEPUTOPiAX
Tema 9. 3axoau cNpsAMOBAHi HA MOJIINIIIEHHS] POCJUHHUITBA i
TBAPMHHHMITBA HA 320pPyAHEHUX TEPUTOPiAX

CinscbKorocnoapcbka AiSJIBHICTh € HEB1J’€EMHOK YaCTUHOIO KUTTS
CIIbCBKOTO HACEJIEHHSA, 1 TOMY WOro MpPOXKUBAaHHS Ha 3a0pyIHEHUX
pamgloOHYKIiAaMU TEPUTOPIAX AOLIJIBHE 1 MOXJIMBE TIJIBKHM B TOMY pasi,
KOJIM ICHYyIOUYa pajianiiiHa 0OCTaHOBKa JOMYyCKae O€3IMeUHe JJisl 3J10POB s
MPOBEJICHHS BCIX POOIT Y PUILHUIITBI, TBAPUHHUIITBI Ta 1HIIUX TaITy35X, a
TAKOX BUPOOHHUIITBO MPOAYKIIi, NPUAATHOI I HEOOMEXEHOTro
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BUKOPUCTAHHS Y SKOCTI TPOAYKTIB XapdyBaHHS 1 CHPOBUHU IS
IPOMHMCIIOBOCTI.

BeneHHs ClIBCHKOTOCTONAPCHKOTO BUPOOHUIITBA Ha 3a0pyTHEHUX
PagIOHYKIIJaMU TEPUTOPISX MOBHUHHO 3A1MCHIOBATUCH 3TIAHO TOJIOKEHB
BIJIMOBIIHUX HOPMATUBHHUX JOKYMEHTIB TIPO YMOBU MPOKUBAHHS M
TPYAOBY MISUIbHICTh HACEJIEHHSI Ha TEPUTOPISX 3 MIJBUIICHUMH PIBHAMU
paaiamiitHoro 3a0pyJaHEHHS, 3 JOACp)KaHHSAM IMPUHIUIIB palamiiitHol
O€3MeKr 1 OCHOBHUX CaHITApHUX TMpaBWI POOOTH 3 pPaal0aKTUBHUMHU
peYOBHMHAMU Ta 3a0e3meuyBaTH BUPOOHHUIITBO IMPOAYKTIB XapuyBaHHS, 1110
HE MICTSTh PaJl0AKTUBHUX PEUOBHH BUIIE JOMYCTUMHX PiBHIB. CilIbChKE
rocroJlapcTBO Ha 3a0pyJHEHUX PAAIOHYKIIJIaMH TEPUTOPISIX MOBHUHHO
OyTH cOpsiMOBaHE Ha BUPIIIECHHS TOJOBHOIO 3aBAaHHA — BUPOOHUIITBA
CLIIbCHKOTOCIIOAAPCHKOI MPOAYKIIii, CIIOKUBAHHS KOTPOi 0€3 0OMEKEHb HE
OPUBEIE J10 TEPEBUIIECHHS CEPEAHbOPIYHOI €(PEKTHUBHOI €KBIBAJIEHTHOI
71034 ONPOMiHEHHS JiToAuHU. Lle gocsraeTbes 3a paxyHOK BIPOBAKCHHS Y
BUPOOHUIITBO TAKUX 3aXO0/I1B:

1. [TinBuIIEHHS 3arajibHol1 KyJbTypH BEICHHS
CUIBCHKOTOCIIOAAPCHKOT0 BUPOOHHUIITBA 3 JOTPUMAHHSAM HEOOXIJTHUX
NPUMOMIB pajialiiiHoi Oe3IeKH;

2. IlpoBeneHHs cHeHIAIBHUX Paal03aXUCHUX 3aXO0JiB, OCHOBHOIO
METOI0 SIKMX € MIHIMI3aIlisd Mepexoay paalOHYKIAIB B MPOAYKIIIIO
POCIIMHHUIITBA 1 TBAPUHHUIITBA;

3. ITepenpodinroBaHHs HanpsMiB CLJIbCBKOTOCTIOAAPCHKOTO
BUPOOHUIITBA HA 3a0PYTHEHUX TEPUTOPISIX, SIKE 3a0€3MEUUTh BUKITFOUCHHSI
OJICp’)KaHHS OKPEMHMX BHJIB TPOAYKIIi 3 TMIJABUIIEHHUM BMICTOM
PaIIOHYKJI1TIB.

Skio BOPOBAKEHHS IIMX 3aXOJIB HE 3a0e3nedyye BUPOOHUIITBA
NPOAYKIIi, 10 BIJMOBIJIA€ CAHITAPHO-TITIEHIYHUM HOpMAaTHBaM, BEIACHHS
CIIICHKOTOCTIOAAPCHKOTO BUPOOHUIITBA HA IiMl TEPUTOPIi MPUITHHSIETHCS.
MakcumanbHe 3MEHIIICHHS PO3MOBCIOHKEHHS PaJlOaKTUBHUX PEUOBHUH 3a
MEX1 3a0pyIHEHMX MAUISHOK — JYK€ BaXKJIMBUN MPUHIUI BEIACHHS
CUIBCBKOTOCIIOAAPCHKOT0 BUPOOHUIITBA HAa 3a0pyIHEHUX TepuTopisx. Bin
JOCSTAEThCS 32 PAXYHOK 3alliCEHHs, MPOBEJACHHS PI3HUX BH/IIB
MEJIIOpaTUBHUX POOIT.

[{i 3axoau HEe MOBUHHI MPU3BOJIUTU JO CYTTEBUX 3MIH Yy POIIOUYOCTI
I'PYHTY, MOTIPIICHHS SKOCTI MPOJIYKIIl Ta BUKJIUKATH 1HII HECTIPUSTIIUBI
Hachiaku. /o paiioHanbHOrO MIHIMyMY MOBUHEH OyTH 3BEICHUN BUBI3
CITBCHKOTOCTIOAAPCHKOT  MPOJYKINI 3a MeXl 3a0pyIHEHOI TepuTopii.
OcranHe, OJIHaK, HE MOXe OyTH TEPETNOHOI0 JJIi BUKOPUCTAHHS 1032 HEl
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OpPOAYKIli, Yy SKIM KUIBKICTh PaIIOHYKIIIIB BIANOBIAAE JAepKaBHUM
CaHITapHO-TIT€EHIYHUM HOPMATHBAM.

3anobiranHsa Mepexoy PalOHYKIIIIB 3 IPYHTY B POCIMHHU, TOOTO
raJlbMyBaHHA iX pyXy Ha MOYaTKOBIA 1 HaWBIAMOBIJATBHIMIINA JaHI iX
KOPOTKOTO Xap4yOBOTO JIAHIIOKKY — OJIHE 3 TOJIOBHUX CYyYaCHUX 3aBJaHb
HE TUIBKM ClJIbCHKOTOCIOAAPCHKOI  pajiioeKkosiorii, a ¥ 3arajbHOi
pamiobioyiorii, Tak K CHpPSMOBAaHE Yy KIHIIEBOMY MIiACYMKY Ha
IpOTUPATIAIIMHUN 3aXHUCT JIOAWHU. B 3ameXHOCTI BiJ BIIACTUBOCTEH
IPYHTY, CTYIICHIO HOTO 3a0pyIHEHHS paaiOaKTHBHUMH PEYOBHHAMHU, a
TaKO> BHUIIB CUTbCHKOT'OCTIOIAPCHKUX POCIIHH, IO BUPOITYIOTHCS, IUISIX1B
BUKOPUCTAHHS BpPOXKAIO Ta JACSIKUX IHIIMX YMOB 3aCTOCOBYIOTH PI3HI
3aco0M, $KI MOXYTh 3MEHIIUTH HArpOMa/)KEHHS pPaJiOHYKIIIIB B
OPOAYKIII POCIMHHUIITBA 1 KOPMOBUPOOHUIITBA B Oarato pasiB. 3rigHO 3
OJIHI€I0 3 Kiacu(iKalliil BOHH MOIUISIOTHCSA HA JIB1 TPYTIH:

1. 3aranpHONPUMHATI 3aXO0JM, 3aCTOCYBaHHSA SKHX 3a0e3mneuye
BEJICHHS 3BUYAWHOIO PIBHS PUIBHUIITBA a00 HABITH CHPHUSAE 301IBIICHHIO
POIOYOCTI TIPYHTY, 3POCTaHHIO BpPOKal, SKOCTI BPOXKAKO 1 BOJHOYAC
IPUBOAUTH J0 3MEHIIICHHS ITePEeX0Ay PaIiOHYKIIAIB B POCITHHH;

2. CnemanpHi 3axX04u, TOJIOBHOIO METOI SKHX € BHKIIOYHO
3MEHILIECHHS HAIXOJKEHHS PaJIOHYKIIAIB B pOCIUHU. Take po3MnoIUICHHS,
3BHYANHO, Ma€ Jy’K€ YMOBHHH XapakTep, TOMY IO 3araJlbHONPUUHSITI
3acO0M y MEBHHUX CUTYyallsIX MOXYTh OyTHM TPaKTOBaHI SIK CIELialbHI 1
HaBITAKHU.

ToMmy cHIyImIHO BH3HAYUTH II'SITh OCHOBHHMX KOMIUICKCHHX CHCTEM
3HIDKCHHSI HAJIXOJKEHHSI PalIOHYKIIIIIB Yy POCIHHH, SIKI BPAXOBYIOTh SK
3arajJbHOMPUNHATI, Tak 1 CHemiaJdbHI MEXaHI4Hi, arpoTeXHIYHI,
arpoxiMiyHi, XIMi4HI Ta OlOJIOTIYHI 3axoau: OOpOOITOK TIPYHTY,
3aCTOCYBaHHS XIMIYHUX MEJIOPAHTIB Ta TOOPUB, 3MIHU CKJIATy POCIUH Y
CiBO3MiHI, 3MIHH y PEXHMi 3pOIICHHS 1 3aCTOCYBaHHS CIICIiaIbHUX
PEYOBHUH Ta IPUHOMIB.

Obpobimox  tpymmy. llicns BUMNagaHHS  paalOaKTUBHI  OHaau
KOHIICHTPYIOTBCS TOJIOBHUM YHHOM y BEPXHBOMY JTOCHUTH TOHKOMY IIapi
rpynty. llpu TOpIBHIHO HEBUCOKHUX PIBHAX 3a0pyIHEHHS TPYHTY
JOCTAaTHIM 3aX0J0M MOxe OyTu oO0poOka 3BHUYAHUMU (Dpe3epHUMU
MalldHaMyd a00 BaXKUMH JUCKOBUMH OOpOHAMH, a TaKOX OpaHKa
BIIBAJIbHUMHU IUIyraMyd Ha 3BUYaiHy riaubuny 20-25 cm. 3MimryBaHHS
3a0pyJTHEHOTO TOBEPXHEBOrO IIapy 3 OUIbII TIMOOKHUM PI3KO 3MEHIIYE
PO3MOBCIO/KCHHSI PaJlOAKTUBHUX OMNAIiB 3 BITPOM 1 CYTTEBO 3HUKYE
3a0pyAHEHHS POCIIUH aepajJbHUM LIJISTXOM.
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3a BHCOKMX pIBHIB 3a0pyAHEHHS €(EKTUBHUM MPUMOMOM €
3aropTaHHs 3a0pyAHEHOTO Mapy IPYHTY MJIAHTAKHUM TUTYTOM Ha TJIMOUHY
50-75 cm 3 oOepranHsMm ckuOu. Ile mnNpuBOAUTE 1O 3MEHIICHHS
HarpOMa/DKEHHS ~ POCIMHAMHM  PaJIOAKTUBHUX MPOJIYKTIB Yy  30HI
NEPEeBaXHOTO  PO3TallyBaHHA KOpeHeBUX cucreM Yy 5-10 pasis.
besnepeuHo, BHACHIOK TakOi OpaHKU OIJHUX JEPHOBO-ITIA30JIUCTUX
IPYHTIB, MOXHA OYIKYyBaTH ICTOTHOTO TIOTIPIIEHHS  POIIOYOCTI,
MPaKTUYHO, 10 TTOBHOI i1 BTpatu. [IpoTe y psani BumaakiB BoHa HEOOXigHa,
TaK $IK 3HUXKYE MOXJIUBICTh TOBEPXHEBOrO BITPOBOTO MiAlomMy 1
NEPEHECEHHs, 3MHUBY paJlOaKTUBHUX PEUYOBHUH, a TaKOX Ha TMOPSIAOK
3HIDKYE pamiaiiiauii goH Ha micueBocTi. Kpim Toro, mpu noctaTHbOMY
BHECEHHI OpPraHiyHUX Ta MiHEpaJbHUX AOOpUB, BalHA Ha KHUCIUX abo
riCcy Ha JYKHUX IPYHTaX, BpOKal MOXKE 1 HE 3a3HaBaTU CYTTEBOIO
3HUKEHHS.

['muboke 3a0proBaHHs PaJl0AaKTUBHUX PEUYOBUH — CHEPTOEMHUH 3aXI/,
10 BUMarae 0araTo 3yCuib 1 KOMmTIiB. ToMy HOro MOKHa PEKOMEHIyBaTH
JYIIE Yy BUKIIOYHUX BHUMOAJKaX MIJ MEBHI KYJbTYpU 1, K NPaBWIO, Ha
HEBEJIMKUX Muiomax. Xoua B AnoHii B paitoni aBapiit Ha AEC «Dykycimay
Ha TOPIBHSHO POJIOYMX 1 MOTYKHUX YEPBOHO3€Max BIH 3aCTOCOBYBAaBCS
OuUTbII yCHIMIHO. 3a JyX€ BHUCOKHMX pIBHIB 3a0pYyIHEHHS MPOBOIATH
3HIMAaHHS BEPXHBOIO Iapy IPYHTY. 3 III€I0 METOI BUKOPHUCTOBYIOThH
HETPAJULIINHY IS arpoHOMIYHOI MPAKTUKU  HUISIXONPUOUpPAIIBHY,
NUISIXOO0Y/IIBEJIbHY 200 CHEHIAIbHO CKOHCTPYHOBAaHY TEXHIKY.

H}gOTe 3HATTS MIOBEPXHEBOrO MIApy Ha TIMOUHY YChOTO 5 CM JIa€ J10
500 m” rpyHTy 3 1 ra. buibm TOro, HaBITh 3a JOIOMOIOIO CIIEIIaJIbHUX
MAaIlIiH B YMOBaX IOJS MPAKTUYHO HEMOKIIMBO 3HATH IIIap TaKOi TOBIII, i
TOMY 00’€M IPYHTOBOT Macu MOKE 3HAYHO 301JIbIIYBATUCh. TaKy KUIbKICTh
IPYHTY BaXKO 3HIMATH, TPAHCIIOPTYBAaTH, a TOJIOBHE — 3aXOPOHUTH. ToMy
OUMIIICHHS TOBEPXHI IPYHTY 3a JAOMOMOTOI0 IILOTO MPUHOMY MOXKE OYyTH
PEKOMEH/IOBAHE JIMIIIE B TUX BHUMAJKaX, KOJHM KUIbKICTh PAJIOHYKIIIIB Ha
HUX 3HAYHO TNIEPEBUIIYE MEX1 JONYCTUMHUX PIiBHIB. [HOAI mpu gayxe
BUCOKHX PIBHSAX 3a0pYIHEHHS PEKOMEHIYETHCS 3aCUIKAa MOBEPXHEBOTO
pagloakTUBHOTO Topu3oHTY TOBCTUM (0,5-1 M) mapom 4UCTOTO IPYHTY,
BUOpaHOro 3 IIMOMHU. be3nepeuHo, Takuil 3axiJi BaXKKO IMPOBECTH Ha
3HAYHUX TEPUTOPIAX.

Sk 1 rimboka opaHKka, 3HATTS BEPXHBOTO IIapy IPYHTY, BIH MOXeE
MaTH JIMIIE JIOKAJbHE 3aCTOCYBAaHHS. BUIBIIICTh PO3MISTHYTUX OPHUIHOMIB,
K1 3B’s13aH1 3 00pOOITKOM IPYHTY, MalOTh XapakTep CHElIalbHUX 3aXO0/1B
1 edeKTUBHI JUIIE Yy NEpHIMi piK TMICAsS BUIMAJAHHS PaTlOaKTUBHUX
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peyoBUH. SIKIIO X OyJsia MpoBeAcHa OpaHKa 1 MOBEPXHEBHM 3a0pyIHEHHI
miap mepeMimiaBcid Ha TJIMOWHY OPHOTO IIapy, MPOBEACHHS iX YacTo
BTpayvae CEHC. Y TaKoMy pa3l HEOOX1JHO 3BEPHYTHCS JI0 1HIIMX 3aCO0IB.
OpnuM 3 HaWOUTBII €(EeKTUBHUM HA BCl HACTYIMHI POKH € 3aCTOCYBaHHS
XIMIYHUX METIOPAHTIB 1 JOOPUB.

3acmocysanns Xximiunux meniopanmie i 0o06pus. Poib XiMIUHHX
MEJTIOPAHTIB, SIK PEYOBHH, IO MOKPAIIYIOTh (PI3UKO- XIMIYHUN CTaH
IPYHTIB; MIHEpPAJIbHUX Ta OpPraHiuHUX JOOpPHUB, K TMOCTAYAIHLHUKIB
CJIEMEHTIB  JKMBJICHHS POCIMH, B yMOBax 3a0pyJHEHHS  Yrijib
pagioHyKIiAaMu He 3MiHIO€eThes. [IpoTe, BOHM MOXyTh HaOyBaTH HOBUX
byHKIIM, AK1 TOB’sA3aHlI 31X  (DI3UKO-XIMIYHMMH Ta XIMIYHUMH
BJIACTUBOCTAMHU. B yMoBax kBani(pikOBaHOTO 3aCTOCYBaHHsSI B TIEBHUX
dbopmax, KUIBKOCTSIX Ta CHIBBIIHOIICHHSIX 3a JOIMOMOIOI0 HMX MOXKHA Y
Oarato pa3iB 3MEHIIYBAaTH HAIXO/XKCHHS PaIIOHYKIIIIIB B POCIMHH.

BannyBaHHs Ta poib Kajblito. PamioakTHBHI peUYOBUHHU YaCTO-TYCTO
HAJXOASTh Y HABKOJIMIIIHE CEPEJOBHUILE Y BUIISJAl HEPOIYMHHHUX 1
BaXKOPO3UYMHHUX HEOOMiIHHMX ¢opm. [IpoTe 3 "acom mpw KOHTaKTI 3
BOJIOIO, KHUCHEM TOBITPS BOHHU MOXYTh TEPEXOJUTH B POIYUHHUIM
oOMiHHUHM cTaH. [{[boMy 0COONHMBO CIIpUsi€ KHCa peakilisa cepemoBuina. I
OyJl0 MOMIYEHO, 10 Ha KUCIUX IPYHTaxX B POCIMHU HAIXOAWTH OLIbIIA
KUIBKICTh PaAIOHYKJIIIIB, HIK HAa HEUTPATbHUX YU JYKHUX. B 3B 53Ky 3
MM CTIOC10 BalTHYBaHHSI KUCJIUX IPYHTIB, KOTPUH MIUPOKO 3aCTOCOBYETHCS
y IPaKTUIll CUTbCHKOTO rOCIOIAPCTBA, SIK BUSIBIISIETHCS, HE TUIBKH CHPHSIE
MOJTINIIIEHHIO YMOB POCTY POCJIMH, aJIe€ TAKOX 1 3HUKEHHIO HaJIXO[KEHHSI
y HUX PaAlOHYKJIIIIB.

['o1OBHUM KOMIIOHEHTOM BalHa € KaJbIld — XIMIYHHM aHaJIOT
CTPOHIIIIO y BHIJIS[lI OKHCY, TIIPOOKHUCY, BYTJIEKHUCIOi codi. Tomy
BHACJI1JIOK KOHKYPEHIIll, aHTaroH13My MI>)K HUMHU HaJXOIKE€HHS B POCIUHU
90Sr 3MeHIIy€eThCs, SIK MPABWIIO, y OUIBIIIN Mipl, HIXK B7Cs. BannyBanns
3aCTOCOBYIOTh 3BHYANHO HA MIiA30JUCTHUX, JEPHOBO- MII30JIUCTUX, TESIKUX
00JI0THUX, TOP(HOBUX IPYyHTAX, MEHINE Ha Cipux JicOBUX IpyHTax. Ha
JEPHOBO-MIA30JIMCTUX 1 cipux JicoBux IpyHTax Ilomiccs mpu BMICTI
rymycy 10 3% mnotpeOy y BamHI MOXXHa BH3HA4MTH 3a pH coiboBOi
BUTSIKKH 3 TPYHTY 13 ypaxyBaHHSIM HOr0 MEXAHIYHOIO CKJIAJy.

BannyBaHHS KuCIMX 3a0pyJHEHUX PaJIOHYKIIIaMH TPYHTIB CIIiJ
BBXXATH OJHUM 3 TOJIOBHMX 3aco0iB, 10 CYTTE€BO TaJbMYIOTh MEpeXin
PaJIOHYKII/IIB 3 IPYHTY B POCIHUHU. 3TIHO 3 JAHUMH Pi3HHX aBTOPIB,
onepx)aHux 3a 29 pokiB micig aBapii Ha YopHoOunbebkii AEC, BOHO
J03BOJISIE 3MEHIIIYBaTH BMICT Sr B kapromii a0 5-10 pasiB, y CiHi
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0000BUX TpaB — B 6-8 pasiB, B oBoYax — B 4-6 pasiB, B Arojgax — B 3-5
paziB. s BCs i KpPATHOCTI, SIK MPaBUJIO, JEUI0 HIKYi. 3pO3yMijo, 110
BHECEHHsI BalHa Ta IHIIMX BAMHSHUX MAaTepialiB MOXJIMBE JIMILIE Ha
KUCIIUX TPYHTaXx.

[Ilo cTocyeThes MyKHUX IPYHTIB, TO 30arayeHHs iX Ha KaJbI[id MOXe
IIPOBOJUTHCS 32 PaxXyHOK TincyBaHHsS. Ha HeHWTpaabHUX IPYHTaxX MOKHA
BHOCHUTH 30aJIaHCOBaH1 KUTBKOCTI BalTHAHUX MaTepialiB Ta Tincy. Aje ciif
BII3HAYWTH, IO JOCBIJ TINCYBaHHS TIPYHTIB 3 METOI 3MEHIICHHS
HAJXO/KCHHSI PAJIOHYKIIJIB B POCIMHM 3HAYHO CKPOMHIIIUN, HIXK
BanmHyBaHHA. Kamiitai moOpuBa. HaaxomkenHs Bcs B POCIMHM Ta
HarpoOMaJKEHHSI MOTO B ypoxXai y 3HaA4HINA Mipi BU3HAYAETHCS BMICTOM B
IPYHTI 1 B CaMUX pOCIMHAX MOro XIMIYHOTO aHajIory — Kalii. 3
M1JBUIIEHHAM KUIBKOCTI KaJIli0 B IPYHTI 3MEHIITY€E€ThCA HAAXOKEHHS B
B pocnuHu. ToMy BHECEHHS KaJidHHUX JOOPHUB Yy MIJBUIIECHUX KUIBKOCTSX,
0COONMBO TIJI POCIMHU Kamiediau, € OAHMM 3 TOJOBHHX 3aco0iB
3MEHIIEHHS BMICTY I[bOT'O PaIIOHYKIIAY B TPOAYKIIII pOCITMHHUIITBA.

ITiancuneHHs: KaJaliHOTO »KUBJIEHHS POCJIMH 3MEHIIYE 1 HaJIXOJKCHHS
*3r. Oco6amBo BUPA3HO II€ MPOSBIIETHCS TaKOXX Ha IIJ30JUMCTUX Ta
JIEPHOBO- MIJ30JIMCTUX IpyHTax. Tak, J0oJaBaHHS KadliHUX JOOpPUB Ha
JIEPHOBO-MIA30JIMCTUX TPYHTaX JIETKOTO MEXaHIYHOTO CKJIaay 3HIKYE
HATPOMAJUKCHHS ST B ypOXKal 3epHOBUX, KAPTOILTi i OBOUEBHX POCIHHAX
B 2—3 pa3u. 3MEHUIECHHS HaJXO/KEHHS bOr0 PAAiOHYKIIY Mij BILIMBOM
KaTIHHUX JOOpUB 3BUYANHO TOSCHIOETHCS BIJIOMHM aHTAaroOHI3MOM Mix
KaJIIEM 3 OJTHOTO OOKY, 1 KaJbIIIEM Ta *Sr 3 JPyToro.

Docghopri 0obpusa. Coni HochopHUX KUCIOT 31aTHI YTBOPIOBATH 31
CTPOHIIIEM, SIK, JO Pedi, 1 3 IHIIMMHU €JIEMEHTaMHU JIPyroi rpymu, ciado
PO3YMHHI YHM HABITh MPAKTUIHO HEPOIYMHHI CIOJYKH THUITY BTOPHUHHHX 1
TpeTuHHUX (ocdariB. Ha migcTtaBl IBOro MUIKOM CIYIIHO OYJO
NPUIYIIEHO, IO BHECEHHS B IPYHT ¢GochopHUX AOOPUB TOBHUHHO
3MEHIIYBATH HepeXi St B POCIHHM. | JOCUTH BEIMKHl MACHB HAYKOBO-
NOCHIAHUIBKAX 1 BUPOOHMYMX JAHUX CBIAYUTH IMPO TE, 10 BHECECHHS
dbochopuux m00puB B Oyab-sAkux ¢opmax Ha OYIb-SKHX BIIMIHHOCTSIX
3MEHIIYE€ HAarpoMajpKeHHS ~ Sr MPaKTHYHO BCiMa BHJIAMHU POCIHH B 2-6
pasiB. HaliOunbin eheKTUBHUMHU € TOOpUBA, sIKi MICTATh (ocdaTu Kaabliio
Ta Kamito. Tak, BHECEHHS B IpYHT docdariB Kamito y JOeKiIbKa pa3iB
3HI)KY€E B POCIIMHAX BMICT SIK *Sr, tax i *°'Cs. T dbocdatu — amoHi1o,
HATpPil0, MarHilo BIUIMBAIOTh, TOJIOBHUM YHHOM, TIJIbKU Ha KiIbKICTh gy,

Asomni 0obpusa. Ha 3a0pyaHEHUX paTiOHYKIIJaMHU TPYHTaX CHif
00€peKHO MIAXOIUTH 10 BUKOPUCTAHHS a30THUX NOOpUB. IcHye Hemaso
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JAHUX TIpO T€, IO TPH I1X BHECEHHI 30UIBIIYETHCS HAKOMUYCHHS B
pOCIIMHAX SIK B7Cs, tak 1 *Sr. OcHOBHO IIPUYUHOKO L[OTO BBAXKAETHCA
MOJKJIUBE MIAKUCICHHS IPYHTOBOTO PO3YMHY 1 3pOCTaHHS B IIUX yMOBaXx
PYXOMOCTI TIPAKTUYHO BCiX €JIEMEHTIB JKHMBJICHHS, B TOMY YHCIl 1
pagloaKTUBHUX, MPH 3aCTOCYBaHHI TPAAUIIIAHUX JUIsT YKpaiHU 1 OLIBIIOCTI
KpaiH €Bponu amiagyHoil celiTpu — (Pi310JIOr1YHO KUCI0i (OPMU a30THUX
n00puB, a TaKoX KapOaminy, sSIKUH, pO3KIaJal0unch B IPYHTI Ha aMiak Ta
BYTJICKUCJIOTY, 3/JaTHUM TaKOXX CIIPUSITH 3CyBY peakilii cepeqoBuia y 01k
1JIKUCIICHHSI.

Mikpooobpusa. 1leBHa poJib Yy 3HWKEHHI HAAXOKEHHS PaIlIOHYKJII1/IB
B POCIWHU HAJEKUTh MiKpoeaeMeHTaM. Jlis MIKpOEIeMEHTIB 0COOIMBO
3HaYyIlla Ha IpyHTax 3 ix nedinurom. Came Takumu € rpyHTH [lomices 1
niBHoul JlicocTeny, HalOUIbII TiAAaHI PAFIOHYKIIAHOMY 3a0pyIHEHHIO
BHacnigok aBapii Ha YopuoOumnwschkii AEC. I GaratorpanHa poib, SKy
rpatoTh  MIKPOEJIEMEHTU B JKUTTI JKUBUX OPTaHi3MiB, J03BOJISIE
OPUITYCTUTH Pi13HI MEXAHI3MHU X BIUJIMBY HAa MOBEIIHKY PAAlOHYKIIIB Y
JaHIl TpyHT-pociuHa. Jleski 3 HUX, Oyayyu XIMIYHUMH aHaJIOTaMu
PaJIOHYKII/IIB, MOXKYTh BCTYIIATH 3 HUMHU B KOHKYPEHTHI BITHOCUHH TIPU
HAJXOJKEHHI 3 TIPyHTY B pociuHU. BoHM MOXyTb BIUIMBaTH Ha
MPOHUKHICTh KJIITUHHUX MEMOpaH sl PaJAiOHYKIIIIIB 3 IEBHUMHU 10HHUMHU
pajiycamMu, 3apsaoM, TE€OMETPIEI0 KOOPAMHAIIMHOT Ta eJIeKTPOHHOI
KOH(Irypalliii; MOXKyTh aKTUBI3yBaTH a00, HABMaKH, rajJbMyBaTH CUCTEMU
TPAHCIIOPTY OKPEMHUX PAAIOHYKIIIJIIB; YTBOPIOBATH KOMIUIEKCHI CHOJIYKH 3
pPI3HUMHU PEUYOBUHAMH, B TOMY 4HUCI1 1 (Pi310JOT1YHO AKTUBHUMH, KOTpi
BILUIMBAIOTh HA HAAXOJKEHHS PAJIOHYKIII/IIB B POCIMHHU Ta iX MepeCyBaHHS
B OKpeMi opranu. I oco0sUBO rocTpo BCl 1l €PEKTH MOXKYTh MPOSBISATUCS
B YMOBax HPUPOJHOro abo mTy4dyHOro nedinuty mikpoeneMeHTiB. Came
TOA1 1X JOJATKOBE BHECEHHS MPHUBOIAUTH O MAaKCHUMAaJIbHO BUPAKEHUX
MO3UTUBHUX PE3yJIbTATIB.

Opeaniuni 0oopusa. BHeCeHHS B IPYHT OpraHidYHUX TOOPUB 30UIBIITYE
€MHICTh IPYHTOBOTO BOMPHOI'O KOMIUJIEKCY 1 MOXE€ CYTTEBO 3MEHIIYBaTH
HAJXOJKEHHS B POCJIMHHU pagloHykmiAiB. o Toro x opraHiuHi n1o0puBa,
OCHOBHY Macy KOTPHUX CKJIaJat0Th PO3KIAJEHI PEIITKH POCIUH, MICTATh Y
30aJITaHCOBAHUX KUIBKOCTAX 4YM OJM3BbKHUX 10 TAaKUX BCl HEOOXITHI IS
pPOCIMH MaKpo- Ta MIKPOEJIEMEHTH, Oarato 3 SKHX 3HIKYIOTb
HAJXO/DKCHHS PallOHYKIIAIB B pociauHu. [ITarmuHuil mociig MiCTUTh 1Ie ¢
y MIJIBUIIEHUX KITBKOCTSX KaJbIIiH.

Oco61uB0 €()EKTUBHUM € BHECEHHS THOI, MEPETHO, HU3HMHHOIO
Topdy, canporieNniB Ha IPyHTax JIETKOTO MEXaHIYHOTo ckiaay. [Ipu nmpomy
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%I;F&Hi‘lHi 100puBa 32%H06iFaIOTB. NEpeXojly B POCIMHM He ;FAfiA.fHBKIfI 908}‘ i

Cs, ane # 6araTb0X 1HIIUX PAIIOHYKIIIIIB, TAKUX K = RU, ~ Ce 1 HaBITh
“%py ta *"Am, ski He MalTh XIMIYHMX aHAJIOTiB-aHTArOHICTIB cepen
€JIEMEHTIB JKUBJICHHS. [Ipy BUKOpHUCTaHHI OpPraHiuHUX Ta THIIUX MICHEBUX
100pUB CIIiJl JOTPUMYBATHUCS IEBHUX MPABUIL.

I'Hiii, KOMIOCT, NOIUI, OJEp>KaHi B MICIIEBOCTI 3 IIIBUILIECHOIO
HIUTBHICTIO PalOHYKJIITHOTO 3a0pyJIHEHHS, MOXYTh IMEPETBOPUTHUCS Ha
JDKEpEesIo BTOPUHHOTO 3a0pyIHEHHs IpyHTY. He ciin Takok BHOCUTH iX Ha
OBOYEBO-KapTOIUISIHUX CiIBO3MIHAX, MPOJIYKIlA SIKUX HJie Oe3M0CepeHRO B
pamioH JIOJMHU YacTO-TYyCTO 0e3 Oyab-aKkoi KyJiHapHOT 0OpOOKH.
Haitbinpm  J0IIIbHO BUKOPUCTOBYBATH TakKi J00pwWBa MiJ TEXHIYHI
KyJbTYpH, Ha HACIHHUIIBKUX JIISTHKAX, Y CIBO3MIHAX KOPMOBOI'O HAIPSIMY.

TakuM 4YMHOM, 3aCTOCYBaHHsSI XIMIYHHUX MEJIOpPaHTIB 1 JOOpUB Ha
3a0pyAHEHUX PaJI0aKTUBHUMH PEUYOBMHAMHU IPYHTAaX MpH JOTPUMAaHHI
NMEeBHUX TPaBWJI 1 3aKOHOMIPHOCTEH € OJHUM 3 TOJIOBHHUX 3ac00iB
3MEHIIICHHS iX KUIBKOCTI B pocnuHax. [Ipu ipomy Tpeba BpaxoByBaTH 1 Te,
10 3HUKEHHS PaJiIlOAKTUBHOCTI MPOAYKIII POCIMHHHUIITBA JOCSATAETHCS HE
TUJIBKU 32 PaxyHOK 3MEHIICHHS 1X Mepexoay 3 IPYHTY, ajie ¥ 3a paxyHOK
po30aBiieHHS MPHU 301JIBIIIEHH] BPOKAIO.

Pi3H1 BUJaM pOCIMH 3 HEOJHAKOBOI IHTEHCHBHICTIO IMOTJHUHAIOTH 1
HAKOMUYYIOTh Yy CBOiX oOpraHax okpemi pajaionykiigu. Tomy npu
TUTaHyBaHHI ~ 3aXOJiB 1O  3MEHIIEHHIO  1X  HAJIXOKCHHS B
CLIIbCHKOTOCIIOAAPCHKI KYJIBTYPH CIIJI 3BEpTATH OCOOJIMBY yBary Ha J001p
y CIBO3MIHI SIK BUJIOBOT'O CKJIaJly POCJIMH, TaK 1 COPTOBOTO.

Benuke 3HaueHHs y (QopMyBaHHI CIBO3MIHM Ha 3a0pyJIHEHUX
PaJIOHYKIIIIAMU TEPUTOPil MOXKYTh MAaTH COPTOBI OCOOJMBOCTI POCIUH.
Tak, OKpeMi COPTH TOpOXy 3a 3HATHICTIO HAKONHYYBATH  Sf
BIIPI3HAIOTBCS B 2,5 pa3u, a COPTU POl MIICHUI]l 3a 3AaTHICTIO
HATPOMaKyBaTH ' Cs — Maibke y xBa pasu. 1[0 % cTocyeTbes 03uMOi
NIIEHUIl, TO PI3HULS Y HAKONWYEHHI LbOr0 PaTIOHYKIIIY PI3HUMHU
copramu nocsrae 5 pasiB. € BIIOMOCTI W00 3-KpaTHUX KOJIUBAaHb Yy
HaKOIM4eHHI - Cs PI3HUMH COPTaMU KYKYpPY/I3H, KapTOILII.

Bigomo gocuTh 0arato BCUISKMX BIIHOCHO TPOCTHX 1 CKJIaJgHUX,
OPUPOJHUX Ta ITYYHUX PEYOBUH, BHECEHHS SKUX Yy TPYHT 3MEHIIYy€E
nepexia pamgioHykmiAiB y pociuHd. Cepel HUX MOXKHA BUAUIMTH JIBa
OCHOBHMX KJIaCH — aJCOpPOCHTH 1 KOMIUIEKCOHATH. lleprni morauHaroTh
PaIIOHYKIIIIK, POOJSYM I1X HEAOCTYNMHUMHU JUIsi POCIHUH, Jpyri —
YTBOPIOIOTH 3 PAIOHYKJIIJIaMH CKJIQJHI CIOMYKH, IEPEBOSYH 1X Y BAKKO
pPO3YMHHI HE 3acCBOIOBaHI pociuHamu ¢GopmMu abo, HABIAKH, JIETKO
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PO3YMHHI, KOTpl BHMHMBAIOTHCS 3 KOPEHEBMICHOTO INapy y TIWOWHHI
TOPU30HTH IPYHTY.

binbie 95% panioHyKIIiAiB HAAXOIUTh 10 OpPraHi3My MPOJAYKTUBHUX
CIIbCBKOTOCIIOAAPCHKUX TBAPUH 3 KOPMOM, OCHOBY SIKOTO CKJIAJaOTh
pOCIIMHH. 3 BOJOI0 HAJIXOJWTh MOPIBHSHO HEBeNWKa iX udactka. OTxe,
OCHOBHE 3aBJaHHS TBAPUHHUIITBA Ha 3a0pyJHEHHUX PAJAIOHYKIIJaMHU
TEPUTOPISIX MOJSATaE y 3a0€3MEeUeHHI TBaApUH «UUCTUMH» KopMmamu. Ha
Kajb, 11€ HE 3aBXKIM MOXJIHMBE, 1 TOMY CHCTeMa MPUMOMIB 3MEHIIICHHI
epexoly PaalOHYKIiIIB B MPOAYKIIIO TBAPUHHHUIITBA CKIAJA€ThCSA 3
JEKUIBKOX MPUHOMIB: MOKpAIIEHHsI KOPMOBOI 0a3u; CKJIaJlaHHsS PalllOHIB;
BKJIFOYEHHSI JO palloHIB 00aBOK 1 MpemapariB, IO MEPEIIKOIKAIOTh
Nepexoy PpaaioOHYKIIAIB B TPOAYKIK TBAPUHHHMIITBA 1 JEAKUX
OpraHi3aiiiHuX 3aX0/I1B.

BaxnuBy ponp y  3amoOiraHHl  OEpeXolly B OpraHiam
CLIbCHKOTOCTIOAAPCHKUX TBApUH PAIIOHYKIIIIB BIAITPAE€ ONTUMIZALIS
MIHEpaJIbHOTO >KUBJEHHA. HalOinpie npakTUYHE 3HAYCHHS Y IbOMY
BIJTHOIIICHHI, SIK 1 IPU pO3POOIIl CUCTEM MIHEPATHHOTO >KUBJICHHS POCIIHH,
SBJISIE KaJblll€EBE 1 KaliiiHe >XKuBjieHHA. Kanbiiii B opra”iami xpeOeTHHUX
TBApHUH T'pa€e OCOOJIMBY POJib, CKJIaJal0OUd OCHOBY CKEJIETa, a y CCaBIIB —
1€ 1 TOJIOBHUI MIHEPAIbHUA KOMIIOHEHT MOJIOKA.

[Ipu nedimuTi B opraHizmi KaJbIlil0 MOr0 MiClI€ MOXYTh IOCIJIaTH
XIMIUHI aHAJIOTH — B MEPIIY YEepry €JIEMEHTHU APYroi rpynu NepiogudHol
CUCTEMHU, CEPE]] KOTPUX 3HAXOAUTHCS 1 CTpoHIii. Came TOMY MOPYIIEHHS
KaJIBI[IEBOT'O KUBJICHHSI MOKE MPU3BOJAUTH S0 301JIbIIICHHS HAKOTIMYCHHS B
oprani3mi TBapuH 90Sr.

VY Tol ke yac 30arayeHHsl pallioHy KOpMamu, sIKi MICTSATh KaJbIIi,
Hampukiag, 0000BUMHU TpaBaMH, JOJI@BaHHS MIHEPAIBHOTO MHIAKOPMY VY
BUTJISAJII BYTJIEKUCINX, @ OCOOJHMBO (HOCHPOPHOKUCIUX, COJEH KAIBIIIIO
ABJIsIE COOOI0 JENIeBUM 1 TOCTynHUM cnocid oOMexxkeHHs nepexoay 90Sr 13
IIUTYHKOBO- KHIIIKOBOTO TpakTy B TKaHUHU — TOOTO B MPOAYKIIIIO
TBApUHHUIITBA. TaK, TOJaBaHHS BYTJIEKHUCIIOTO KaJIbIliIO 0 PAIliOHy TENSIT
1 TIOpOCIT MPOTITOM OJHOTO MICAIS 3MEHIITYBajo BIAKIAJACHHI B
OpraHi3Mi IIbOT0 PATIOHYKIIAY TPUOJIU3HO yABiUl. BBeAEHHS Kajbllito 10
palioHy KOpiB 3HMXKY€E HOro BMICT B Mool y 8-12 paziB. [Ipu upomy
3pOCTaHHS PIBHS Kajbllilo B KopMax moHaa 80 r Ha A00y, 10 € BEPXHEIO
MEXEI0 HOPMaiIbHOI (1310JIOTTYHOI MOTPEOU TBapUH y I[LOMY E€JIEMEHTI
(40-80 r Ha m00y), MPaKTHYHO B)KEC HE BIUIMBAE Ha HArpOMaJKCHHS
paloOHYKIIIIA.
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Omun 3 HalpaJuKaIbHIMIMX 3aXO0JIB — mepenpodiaroBaHHs
rocrnojapcTB. Tak, y rocmogapcTBax, pPO3TallOBaHUX Ha MaJOpPOIIOUUX
3a00s10ueHUX IpyHTax 3 Beaukumu 3HadeHHsMu KH 1 KII pagionykiiaiB B
POCJIIMHM 1 BUCOKOIO WIUIHHICTIO 3a0pyAHEHHS HaBITh 31 3aCTOCYBaHHIM
3aXHCHUX MPHUHOMIB IOCUTh BaXKKO OJIEP’KaTH MOJIOKO, SIKE BIJIOBiAaNO O
HOPMATUBHUM BHUMOTaM. AOO BUTpPATHM Ha peajizaliio [UX MPUAOMHU
CTalOTh HEBUTIAHUMU. Y TaKOMY BHUIIJIKy TOIIbHIIIE TepenpodiIoBaTu
MOJIOYHE CKOTapCTBO HA M sICHE.

IIuTaHHs A5 caMoNepeBIipPKU:
1. BegenHs  CLIbCBKOTOCIOJAPCHKOTO  BUPOOHMIITBA HA  3a0pYyJTHEHHMX
PafioHyKIIiIaMU TEPUTOPIAX?
2.5xi 3axomm Tpeba 3acTOCOBYBaTH IS 3MCHIICHHS  HAJIXO/KCHHS
PaAIOHYKIIIIIB B POCITHHU?
3.4xi 3axomm Tpeba 3acTOCOBYBaTH JUIA 3MCHIICHHS  HAJIXO/KCHHS
PaAIOHYKIIIIIB B TBAPUHHUIIBKY IPOLYKIIF0?

Tema 10. HopmyBaHHS1 BMICTY paJiiOHyKJIi/liB B
CUIbCHKOIOCIIOAAPCHKIH MPOAYKIIIl

3a I0OMOMOro BIJIHOCHO HECKJIAJIHUX MIAXOJIB 1 MPUMOMIB, MOXKHA
OI[IHUTH TIPUOIU3HUN PIBEHb IMOBIPHOTO 3a0pyJAHEHHS MPOIYKIIii
POCIMHHHUIITBA 1 TBAPUHHUIITBA THUM YW IHIIUM paaioHyKiIigom. |
OCHOBHOIO METOI0 MPOTHO3YBAaHHSI € PO3pOOKA 3aXUCHUX 3aXOMdIB IO
3HI)KEHHIO 11 3a0pynHeHHs. BOHM B OCHOBHOMY 3BOJSTHCS 10 3MIH Y
TEXHOJIOTISX BHUPOIIYBAHHS OKPEMHUX KYJIbTYp, BIPOBAKEHHIO PI3HUX
OpUMOMIB MO 3MEHIIEHHIO HAAXO/KEHHS PAaJIOHYKIIIIB B POCIHUHH,
NOKpAlIeHHIO KOPMOBOi 0a3u TBapUHHUITBA, 3MIHAM B pEXUMax
yTPUMaHHSI TBapWH, 3MIHAM B pallioHax roAiBii Ta 1HmWUM. [Tpu omiHIl
pe3yJIbTaTiB MPOTHO3Y Ta PO3pOoOIll TaKWX 3axXOiB 3a OCHOBY OepyTbhCs
BEIMYMHU  JonycTuMux piBHIB  ([IP) BMmicTy pamioHykmIigiB B
CLIIbCHKOTOCTIOAAPCHKIN MPOAYKIIIi 1 XapuOBUX MPOTIYKTaX.

TakuMm 4MHOM, CyTh HOPMYBAHHSI BMICTY PaJiOHYKIIIIB B MPOAYKIIii
POCIIMHHHUIITBA 1 TBapUHHUIITBA  3BOJUTHCS  JO  3HWKCHHSA  iX
HarpoOMaJDKEHHS 10 JomycTUMUX piBHIB. Hampukman, 3rigao JIP-2006
(«domycTtrmi piBHI BMICTY pPamioHYKIIAIB 137CS 1 goSr B MOpOIyKTax
XapuyyBaHHS Ta MWUTHIA Bomai», BcTaHoBieHl y 2006 p.), BmicT 13;Cs B
oBOYax He mMoBWHEH mnepeBuiyBatu 40 Bk/Kr. Ane cneuiaiicT-eKoJior,
arpoHOM, TMPOTHO3YIOUM MOXJIMBE HArpOMaJDKEHHS paJlOHYKIIAy B
YMOBax IMEBHOTO 3a0pyAHEHHS MOJIs, TPUXOAUTH 0 BUCHOBKY, IO HOTO
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BMICT y CTOJIOBHX Oypsikax Ta KamycTi (Kamiediim, 0 HaKOTMHUYYIOTh
BEJIUKY KUIBKICTh 11€310) CYTTEBO TMEPEBUILIUTH LIeW piBeHb. Moxke OyTH
JEKUIbKa BHUXOJIIB 3 1I1€1 CUTYyallil: MOXXHa 3aMIHUTH MOJIE Ha MEHII
3a0pyAHEHe; MOXKHA BHECTU IIiJl POCIWHU TMEBHY PO3PaXOBaHy KIJIbKICTh
KaIiHUX J00pUB, Kadill SKUX TOBHHEH CIpAIIOBaTH SK KOHKYPEHT
HAJIXOJKCHHIO Pajiolle31i0; MOYKHA 3aMIHUTH 111 BUJIM HA 1HIII 3 MEHIIUMU
KH. AmnanoriuHuMm [UIIXOM  BUPINIYEThCS  MpoOjieMa  3HUKEHHSA
MO>KJIMBOTO PaIOHYKIIITHOTO 3a0pYyIHEHHS IPOYKIIi1 TBAPUHHHUIITBA.

Ane B 3B'SI3Ky 3 THM, IO 3 TPOJYKIIED TBAPUHHMIITBA JIFOAWHA
onepxye a0 70-80% Bciei mo3u, npoOieMa HOPMYBAaHHS BMICTY
PamIOHYKIIAIB B MPOAYKIIi TBAPUHHUIITBA CTOITh OuIbll roctpo. lle
HOPMYBaHHS TTOBUHHO BIJIITOBIIaTH TBOM OCHOBHHM BUMOTaM: TO-TIEpIIIE,
HAJIXO/KCHHSI PAJIOHYKJIIIB HE IIOBMHHO BHUKJIMKATH 3MIHH CTaHy
3I0pPOB'St TBApHH, [0 MOKE MPHU3BECTH 0 3HIKCHHS 1X MPOJYKTHUBHOCTI
Ta TIOPYIICHHS BIATBOPEHHS; 1, IO-Ipyre, BMICT PaaiOHYKIIIIB B
MPOJIYKII1 TBAPUHHUIITBA, TPUPOHO, HE TTOBUHEH MEPEBUIIYBaTH 3HAYCHB
JP.

B cywyacHux ymoBax B YKpaiHi HEMae€ IMJICTaB CTBEPHKYBaTH, IO
HAJXO/PKEHHSI PAJIOHYKJIIJIB B OpPraHi3M NPOAYKTUBHUX TBAapUH MOXKE
TOCSTTH TUX PIBHIB, KOTP1 MOXKYTh BUKJIMKATH Pajii001010T1uH1 ePeKT Ha
PiBHI O3HAK MPOMEHEBOi XxBopoOu. J[o TOro *k, Mpy MOKIMBHUX iX MPOSBaX
IUISIXOM TEBHUX OpraHi3aliiiHuX 3axo/liB (BUOpaKOBYBaHHS TBapHH,
OOMEXEHHsI B PpO3BEICHHI Ta 1HII) MOXXHAa YHHKHYTA HACIIJIKIB
paialiiHOTO ypaKeHHs, TOB'S3aHUX 31 3HWKEHHSIM IPOJYKTUBHOCTI
TBapuHHUIITBA. (CaMe TOMY PIBEHb HAJIXO/PKCHHS paJIOHYKIIAIB B
OpraHi3M CUIbCHKOTOCIOIAPCHKUX TBAPHUH JIIMITYETHCS TOJOBHUM YHUHOM
HEOOXIJTHICTIO OJEp>KaHHS TMPOAYKTIB XapyyBaHHS, TMPUIATHUX [0
BXKMBAHHS JTFOJIUHOIO.

YMOBH BHUpPOOHHUIITBA MOJIOKa 1 M'sica WIIKOM pi3Hi. MoJoko
OJIEP’KYIOTh B OCHOBHOMY BiJI CII€I[iajli30BaHOi MOJIOYHOI BEJIMKOi poraToi
Xya00mu.

M'sico, sik MpaBuUI0, A€ MOJOIHSAK BEJIMKOI poraToi Xya00u, CBHHI,
OTHUILSA, B MEHIIN Mipi BiBLi. He roBopsiun Bke Mpo pi3HI BUAM TBapHH,
HaBITh TOAIBJISI OJTHOTO 3 HUX, HAIIPUKJIAJ, MOJOYHOI Ta M'ICHOI BEJIUKOI
poraroi XyJ1001, MOKYTb CYTTEBO BIJIPI3HATHUCA.

Skmo B paiioHl MOJIOYHOI XyJ0OM TE€BHY 4YacTKy CKJIaJal0Th
KOHIICHTPOBaHI KOPMH Ta PI3HOTO pOJy MIAKOPMHU, TO M'sCHa Xyao0a
NEPEBAXKHO YTPUMYETHCS HA MIJHDKHUX KOpMaxX y MACOBUIHUN MEPios Ta
Ha TpyOMX KOopMax Yy cCTiimoBuil mepiod. HeomnakoBa 1 BenuuuHa
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nepexoay paaioOHYyKIiAiB 3 KOopMmiB B Mojoko Ta M'sico Lli daktopu, a
TaKOXX CYTTEBI BIAMIHHOCTI y CIIOKMBaHHI JIIOJMHOIO MOJIOKA Ta M'sica sIK
CKJIaJIOBUX YAaCTHH PAIIOHY 1 MOB'sI3aHE 3 IMM HEOJHAKOBE HAJIXOKEHHS
PaIIOHYKIIIIB B OpPra”i3M JIFOAWHW, CBIAY4aTh MNP0  JOIIIBHICTH
HOPMYBaHHS MIEPEXOy PaAl0OaKTUBHUX PEYOBUH B PalliOH TBAPUH OKPEMO
JUISL MOJIOYHOI 1 M'SICHOT Xy100M.

JlomycTuMuii BMICT PaJiOHYKJIIZIB B KOPMaX CLILCHKOTOCIOAAPChKUX
TBapWH, SK 1 Yy BHUIMAJAKy 3 POCIWHAMH, BH3HAYAETHCS BEJIMUYUHOIO
JOMYCTUMHUX iX PIBHIB B paIlioH1 JOJUHU. | 1or0 po3paxyHOK HE CKJIajaB
Ou O0COONMMBUX TPYAHONIIB, AKOM MOBa WIJla TPO SKUICH OAUH
PamiOHYKIi[, OJUH MPOAYKT TBApUHHHUIITBA, a TBapUHA XapuyBajaci O
OJIHUM BUJIOM KopMmy. B TakoMy BHUMaaKy donycmumuii piéeHb emicmy
paodionyknioy 6 payioni meapur (JAPPT) Bu3HauaBcs O mnpocTuMm
CITIBBIIHOILICHHSIM

JPPT = JIPTIP/KTI,

ne JAPIIP — nomycTtumMuil piBeHb BMICTY PaJlOHYKJIIY B MPOAYKTI, a
KITI — xoedimieHT mmepexomy.

Ane 3BHYAHO HOPMYBAHHS W€ MO JACKUIBKOM paaioHykiigaMm (y
TEMEPINIHIN Yac yacTile 3a BCE 10 goST 1 137Cs).

[IpoaykTn xapdyBaHHS TBapUHHOTO TMOXOPKEHHS B PalllOHI JIIOJUHU
NPEJCTaBICHI PI3HUMU BUJAMH M'sca, MOJIOKOM Ta Pi3HUMH MOJIOYHHUMH
IPOAYKTaMH, IOMITHY YacTKY B palllOH1 3aiMalOTh SULISL.

Paiiion TBapuH TakOX CKJIaJIa€ThCs 3 JEKIJIbKOX KOMIIOHEHTIB: TpaBa,
CIHO, COJIOMA, CUJIOC, KOHIIEHTpPATH Ta 1HII, TPUYOMY BiAPI3HAETHCS HE
TIIBKY JJIS OKPEMUX BHU/IIB TBAPUH, AJI€ 1 HAIPSIMY BUAY.

ICHYIOTH CYTTEBI 30HAJIbHI BIJIMIHHOCTI B paIliOHI SK JIOAWHH, TaK 1
TBAapHH, MICBKHUX Ta CITbCHKUX >KUTENIB. TOMy pO3paxyHKH JOMYCTHMOTO
BMICTY paJIOHYKIiJiB B pallloHl TBapUH SBISIIOTH OUIBII CKIIAJIHE
3aBIaHHS.

BpaxoByroun TpyaHOIII HOPMYBaHHS TIEPEXOJy PaTiOHYKIIAIB B
MPOYKIII0 TBAPUHHUIITBA, 1HOJI 1 B 1[I CUTYyaIlli BAAIOTHCA O PI3HOTO
POy MOJICIIBHUX PO3paxyHKiB. Y TaKWX MOJEISIX BCI TBApUHHI MPOIYKTH
3a BMICTOM PaJliOHYKIIAIB MPHUPIBHIOIOTHCS O MEBHOI KUIBKOCTI SKOTO-
HEOyAb OJHOIO, HANPHUKIad, MOJOKA, a BCl KOPMU — TaKOX JO OJHOTO
BUIy, HaNpUKIaa, ciHa. 3BICHO, B IIbOMY BHIIQJKy pe3yJIbTaTH
HOpMYBaHHSI OyJIyTh MaTH JOCHTh YMOBHHH XapakTep, X04a i MOXYTh
MPaBUIBHO B1JJOOpakaTH MEBHI1 TEHICHIIII.

B minomy *x ciig migkpecauTH, 1mo npodjieMa HOPMYBaHHS MEPEX0Ty
PagIOHYKIIAIB 3 TPYHTY B MPOAYKIIIO POCIMHHUIITBA 1 KOPMH, 3 KOpMaMu
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Ta BOJIOIO B MPOAYKIIIIO TBAPWHHHUIITBA — OJHA 3 HAMOUIBII BaXKJIUBUX 1
CKJIAJHUX MPpOOJEeM CydacHOi CUIbCHKOTOCIOJAAPCHKOI paaiodiosiorii Ta
pajaioekoiorii. BaxauBicTh ii CYMHIBIB HE BUKJIMKAE.

CknaaHicTe 0OyMOBJIEHAa THUM, IO JO LILOTO Yacy III€ HE JOCTaTHBO
BHUBYEHI BCl OCOOJMBOCTI TOBEIIHKM B OpraHi3Mi TBapuUH OKPEMUX
PaJIIOHYKJI1J1IB, OCOOJIMBO B YMOBaX KOMIIJIEKCHOI J1i JEeKIJIbKOX 3 HuX. [le
HE JIa€ MOKJIMBOCTI JOCTaTHHO TOYHO OLIIHIOBATH JOMYCTUMI PIBHI BMICTY
PamIOHYKIIAIB Yy KOpMax, 3HAYHO YTPYIHIOE BEJIMYUHY JO3H, fKa
bopMy€ETHCS B OpraHi3Mi TBApUH Ta JIFOJUHHU 32 iX pPaXyHOK.

Ane 310paHO HEMaJI0 €KCIEePUMEHTAIbHUX JTaHUX MPO OCOOIMBOCTI
nepexoay  pI3HUX  PaAIOHYKIIIIB 13 OKPEeMHX  KOMIIOHEHTIB
HABKOJIMIIIHBOTO CEPEJOBHUINIA B MPOAYKIII0O POCIMHHHUITBA. BuBUeHi
3QJIEKHOCTI, SIKI 3B'A3YIOTh IHTEHCUBHICTh PaJiIlOAKTUBHUX BHUMNAJaHb Ta
BMICT OKpPEMHUX PAJIOHYKIIJIB B IPYHTI, 34aTHICTh PI3HUX BHUJIIB POCIUH
0 aKyMyJIAIli OKpeMHUX PaJIOHYKIIIIB Ta KOe(DIIEHTI IX MEpexoay B
MPOAYKIIII0 TBAPUHHUIITBA. B1i1OMOCTI Ipo 111 3B'SI3KM MalOTh HAJ3BUYANHO
BEJIMKE 3HAYCHHS JIS OIIHKM HAJIXO/KCHHS PaJlOaKTUBHUX PEUYOBHH Yy
paIlioH HaceJIeHHsI, IKe MEIIKA€ B YMOBaX MiABUIIEHOTO BMICTY IIPOIYKTIB
pPagloaKTUBHOTO TMOAUTY Yy JOBKULII, a TaKOX MpH po3poOlll 3aXHUCHUX
3aXOfiB, CHPSMOBAHMX Ha 3MEHIICHHS iX HAAXO/KEHHS B XapyoBi
IPOTYKTH.

IIuTaHHs A5 caMonepeBIpKU:
1. OxapaktepusyiTe TOKyMEHTH, 3T1JTHO KX HOPMYETHCS BMICT PaiOHYKIII/IIB
B CUIbCHKOT'OCTIONAPCHKIN MPOTYKITIi?
2. SIk BUBHAYUTH JAOMYCTUMUHN PIBEHb BMICTY PaJIOHYKIIIY B pallioHi TBApUH?
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