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1. LLEJIb U3YYEHUSA NAUCUHUIJIUHDI

llncumumna «COBpCMCHHbIC MCTOJIbI MOHUTOPHUHI'A OKPYXa-
IOLICH Cpe/ibl» BBEAEHA B 00pa30BaTe/ibHYIO IPOrpaMMy Kak 3aBep-
AWKK Kypc GyHAAMEHTAILHOTO €CTECTBEHHOHAYYHOTO 00pa30-
BAHMS, €€ NpeHa3HauYeHUE — ObITb OIPEAC/SIIONICH HAYYHO-TTPAK-
TUYECKOHN ANCLMIUIMHON, OCHOBOW ONTUMM3AIMH B3aUMOOTHOILIC-
HUI yenoBeka ¢ buocdepoit.

U.C.Ilb JAHHOIO Kypca — O3HakKOMJICHUE CTYACHTOB C COBpPEMCH-
HBIMM €CTECTBEHHOHAYYHbIMU METOIaMH KOHTPOJIsI, MOJICIIMPOBA-
HU, 1IPOTrHO3a ((PUBMYECKOTO, XUMHUUYECKOTO U BUOJOIMUECKOT0)
COCTOSIHUSL TPUPOJIHOM CPE/Ibl, a TAKXE C Pesy/ibTaTaMU KOMILIEKC-
HOI'O MOHUTOPHUHIA llplflp()llHOﬁ CpEidbl U KJIMMATA U ITIYTHU OHIPEJICIIC-
HUS NPCACTIOB UBMEHEHUS UX COCTOSIHUSL. B Kypce paCcCMOTPCHDbI BOIT-
POCBbI OUICHKHX aHTPOITOreHHOro BO3JCHUCTBHUS Ha 6110C())pr U KIITMMa-
THYECKYIO CUCTEMY, M psil 1IPODJIIEM MOHUTOPHHIA: PAJAMALIMOHHO-
ro, NOBEPXHOCTHLIX BO/I U (b()llOB()l'O 3arpsi3HcHuUst ’d’l’MOC(bCpbl Ha
TEppUTOPUU POCCHH, IKOCHCTEMHDBIX M3MEHCHUIT B OKCaHe B CBSI3H C
AHTPOIIOI'¢HHbIM BOS}ICVICTBHCM, BKJIIOYAast U3MCHCHWSI KilTMMaTa.

2. TPEBOBAHUSA K YPOBHIO YCBOEHUS COIAEP)XKAHMUSI
JUCUHIJIUHDI

Cmydenmbt QoaNcHbL:

I. OCBOMTb METOAMYECKHUE OCHOBbI CUCTEMHOI'O AHAIM3A BIIMS-
HHUSE XO3SIUCTBEHHOM JESITE/ILHOCTA HA SKOCHUCTEMDI, HPCICTaBiist-
€Mble KMOEPHETHUYECKON IPUPOAHON CUCTEMON C XapaKTepHbIMU
CBOMCTBAaMM U MeXaHU3MaMM obecrieueHusi UX QPYHKLUNMOHUPOBA-
HUSL U CTAaOUIIBHOCTH;

2. lpakTnyecku (peaibHO) NOJOMTH K BOMPOCAM ONTUMHU3ALMH
B3aUMOJLEICTBUN U BLIOOpA PaltMOHAJILHOIO 1TyTH YIpaBjicHHsI B3a-
UMOIEUCTBUSIMU B CUCTEME «HOOI€HO3 — [IPUPOAHASI U OKPYXKaAlO-
1as vejioBeka cpefaa». [1py 310M BaXHO HAyUUTbCs OLICHUBATD,
paccyMTbhIBaTh U MOACAUPOBATH COCTOSIHUE IKOCUCTEM, YMCTD 11PO-
THO3UPOBATD TOCJIEACTBUS CBOEH NMPOdeCCHOHAIBLHON JICSITENBHO-
CTH C TOUYKHM 3peHUst GUochepHbIX 11POLIECCOB, BCEOOLICH IKOJIOTHU-
4ECKOI B3aMMO3aBUCUMOCTH Y TUIAHETAPHOI'0 (KAaK M rocy/1apCTBEH -
HOr0, PErMOHAJILHOIO, MECTHOTO) MbIIUICHUSI.



3. OBbEM AUCUMNJIWHbI U BUAbl YYEBHOW PABOTDI

Bua yucbuoii pabornl Bceero wacos Kype - 11

OO0was TPyA10CMKOCTb AHCIHIUIHHDL 75 — 150
AyJHTOPHLIC Al THA: 16

JIcKiH 4

JlaGopaTopuilii IPAKTHKYM 12
Camocrostensias pabora: 44— 119

Konposnbias padora 15 1
BiL HTOrosoro KonrpoJis 3aucer

4. COAEP)XAHHE JUCUHNJIUHDI
4.1. PA3AENbI AUCUUNAUHBI U BUAbI 3AHATUN

Ne 5 Jlekunuy, | JlaGoparopHblii
Passien anciuisimb
1n 4 IIPAKTHKYM,
| 1lesnt 1 OCHOBHBIE 3a/1atiH CCTCCTBEHHO- | %

HAYHUHOI'O MOHHTOpITHTA

MeToibl KOHTpOIs (I)H'SII‘ICL‘I\'OI’() HXH-

= MHUCCKOTO 3arpsi3HeHs cpe) ! !

1 buocdepuntit monntopimr. bunosnorie- | 4
CKOE 3aIPAH3HCHHC OKPYAKAIOUIETT cpe/ibl

4 MojiesmpoBaHite, IPOTHO3 I YilpasieHie | )

B CHCTCMC MOHHTOpHHTA

4.2. COAEPXXAHUE PA3AENOB ANCUUMJIUHDI

Pa3nen 1. Beeaenue

1.1. I1esm 1 ocHoBHBIE 321241 €CTECTBEHHOHAYYHOIO MOHHTOPHHIA

Habsnozenmst 3a u3MeHCHMsIMMA COCTOSIHMSE TIPUPOJIHON CPeJibl.
Crpykrypa nadbmosenmii. Mojieanposatiie 1 akeneprusa. [porios.
MOHHMTOPHHT KaK MHOrole/eBast MiopMaltMoHHas cucreMa.

Crpykrypa 6uochepnl: armocdepa, ruapocdepa u aurocde-
pa. CoNeuno-3¢MIbIC CBSI3H, JIHAMUKA JIUTOCHEPH U MArHUTO-
chepot. Baanmoseitctsue simrocdepnl v rujpocepbl. Dneproond-
MCH aTMOC(hepbl M OKEalla, B TOM YMCIC W 1IPH aHTPOHOTICHHBIX
BO3JICHCTBHSIX.

YenoBust yCTOHUNMBOIO pasBiTis HKocucTeM. PasHOCTOpOHHS
CBSI3b "UCJIOBEKA C NPUPOIOI, aHTPOIIOTCHIOE BO3JICHCTBUE HA OK-
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pyxatoiuyio cpeny. CoBpeMEHHOE COCTOSIHUE MPUPOIHbBIX CUCTEM
3emiu.

[1, c. 10-15; 3, c. 6-10; 4, c. 76 —80; S, c. 280-295; 13, c. 18-65]

1.2. Knaccudukauus cucrem (noacucTeM) MOHMTOPHHTaA

YpPOBHM MOHMTOPHUHTA: IETAIbHbBINA, NOKAJIbHBIN, PErMOHATLHBIIA,
HallMOHAIbHBIM, rMobanbHbIi. CTPYKTYpHasi CXeMa U COOTHOLLIEHUE
CHCTEM MOHUTOPUHIA OKPYXAlOLLEH Cpe/ibl pPa3HbIX YPOBHEM.

MOHUTOPUHT AHTPOINOreHHBIX UBMEHEHUN Pa3JIMYHBIX CPEJ -
atMocgepsl, ruapocdepbl, MouBbl, Kpuochepbl U OHUOTDI.

WHrpeAMeHTHbIA MOHUTOPUHT - MOHUTOPUHI MMHEDPAJIbHBIX U
OpraHUYeCKUX 3arpsisHeHUi. Buibl napaMeTpuyecKkoro MOHMTOPUH-
ra: TEIUIOBOM, 1LIYMOBO#, CBETOBOM, palMaLUMOHHBIA U 3JIEKTpOMar-
HUTHBIKA. OCTpoTa NpoGaeMbl MOHUTOPUHIA OK€aHa U 030HOCHEPDI.

Menanko-6uonornyeckuit, 6UOIKONOTMUECKUIA, re03KONOrU-
YECKHUIH (r€OCUCTEMHBII), TeoC(epHbI, KIUMATUUECKUNA U OUO-
cepHbIt MOHUTOPUHTH (CHCTEMHBIN noaxoa). KoMnaekCcHbI
MOHHUTOPUHI CPEJibl.

(3, c.6 —40; 12, c. 16-21]

1.3. MOHMTOPHHT re0JOrH4eCcKoi Cpe/bl

[TonsTue reonornyeckoit cpeabl. COOTHOLLIEHUE Te0JI0TMYECKON
cpelbl C BHELIHUMHU CpeJaMM: ITOBEPXHOCTHOM ruapocdepoi, no-
BEPXHOCTHOM Ouochepoit, atMochepoii, TexHochepoi.

OCHOBHbIE KOMIIOHEHTbI I€0JIOrMYE€CKOM Cpe/ibl: TOPHbIE MOPO-
Jbl, MOYBBI, MOA3EMHbIE BO/bI, peibed, MHXEHEPHO-TEONOrMYECKUe
npoueccol U siBneHUs. [ToHsiTMe 00 OMacHbIX Te0JOrMYEeCKUX Npo-
Leccax, ux CBsisb C M3MEHEHHWEM CBOMCTB IeOJIOMMYECKO CPebl.

[ToHsiTHE O NMpUpOAHO-TEXHUUYECKUX cucTemax. Cxema B3auUMO-
JIECTBUST YETOBEKA, MUHXEHEPHBIX COOPYXEHHUI M Ie0JIOrMYECKOi
cpenbl. TexHOreHHbIe BO3IEHCTBMS HA IEOJIOTMYECKYIO Cpely U UX
knaccudukauus. KonnuecTBeHHbIE MOKA3aTENW TEXHOTEHHOTIO
BO3JIEACTBUS HA Fe0JIOTMYECKYIO Cpely. YCTOMUMBOCTb Me0JIOrnyec-
KOM Cpefibl K TEXHOT€HHbIM BO3JCHCTBUSIM.

[ToHsiTME O MOHUTOPUHTE reOJIOTMYECKON cpelbl. Buabl MOHM-
TOPUHTA Fe0IOrMYECKOi Cpelibl: ITMAPOreoJoruieckuii, reomopgo-
JIOTUYECKHUI, T€0OIMHAMMYECKUI, TeoKpUoaoruueckuit. CucteMnl
Y NMOACUCTEMbl MOHMTOPHHIA FE€OJOTMYECKOM CpeEbl.



TexHOreHHble U3MEHEHMUSI Te0JIOrMYecKoi cpelbl. Tunbl HabIO-
JICHHUIA M HaOsoaaTesIbHble ceTH. JIMCTaHLIMOHHBIE METO/1bl HA0J1I0-
jaenuit. Kpurepuu olleHKH TEXHOTNEeHHOTO BO3AEHCTBUS. Ynpasie-
HHE I'e0JIOrMUYECKON Cpelon.

MOHMTOPUHT I'OPOJICKMX TEPPUTOPUI; TEPPUTOPUI JIMHENHbIX
TPAHCITOPTHBIX CUCTEM M HedTEerasornpoBo/OB.

[1,c. 192-222; 14, ¢. 76 -146]

1.4. TI'eorpaduyecknit MOHUTOPUHT

Buibl reOMOHUTOPUHTA: JIOKAJIbHBIA (OMO3KONOrMUYECcKUuit), pe-
'MOHILHBIA (FCOCUCTEMHDBIA MW NPUPOLOXO3SIHCTBEHHBIM), T0-
OaJibHBII (OMoc(hepHbIi).

Tpu cTyneHu 2KoJorHueckoro MOHMTopuHra (6MoaKosioruyec-
KW WJIKM CAaHUTAPHO-TMIMEHUUYCCKUI, FEO3KOJIOIMUYECKUI, OUO-
cepHbIit).

Opranusaimsi MOHMUTOPUHIA Ha Pa3MUHBbIX YPOBHSX BO3ACH-
cTBUsE: (DOHOBOM, N0OATBLHOM M PETMOHAIBHOM, HAa NPOMEXYTOY-
HOM, B MECTaX KPUTHUUECKMX YPOBHEH BO3AECHUCTBMUSI.

MeTonbl MOHUTOPUHTIA: 110JIEBbie HAOIIOAEHUSI, SKCNEPUMEH -
TaJlbHbIE MCCJIECJIOBAHMSI, MAaTEMAaTUYECKOE MojieiupoBaHue. Jlec-
HOH DKOJIOTMYECKMII MOHUTOPUHT. MOHMUTOPUHT MOKPOBA TPOMNHU-
HUecKoro Jieca; okeana. Mcnosnb3oBatve CnyTHUKOBBIX CUCTEM B
MOHHUTOPHUHIC.

MOHUTOPHHT Ha cylue Ha 6a3e GMocdepHbIX 3aM0BEIHUKOB.
[Tporpamma hOHOBOro IKOAOTMYECKOr0 MOHUTOPUHTA B Guochep-
HbIX 3a110BEAHUKAX. MOHUTOPUIT COCTOSIHUS KIMMAKCHBIX 3KO-
CUCTEM, CYKIIECCUOHHOM JIMHAMHUKHU OMOLICHO30B.

DYyHKUMOHUPOBAHUE U JIMHAMMKA MPUPOAHDBIX reocucteM. [le-
PEMEHHBIC COCTOSIHMSI U PUTMUKA NPUPOAHDLIX reocucteM. CyToy-
HbI€, MMOIOAHBIE, CE30HHbIC, FOJAMUHbIE COCTOSIHUA. DIyKTYyaUUHu U
MHOTOJIETHHE UMKAbL. [TpoOieMa ycrOMUMBOCTH NMPUPOAHBIX IE€o-
cucTeM. MexaHu3Mbl JIaHUUAaQTHOM CaMOpEryJisiLiuu.

[obanbHast oLeHKa Aerpagalru 1noYBbl. MOHUTOPUHT BOAHBIX
pecypcoB; (POHOBOro coctosiHusi GUocdepbl; XUBbIX MOPCKUX pe-
CYPCOB; BO3MOXHbIX M3MEHEHUI KJIMMaTa. MOHUTOPUHT COCTOS -
HUsI HA3EMHDBIX 9KOCUCTEM; 310POBbSI; 3arpsi3HEHUs1 OKeaHa.
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KinumaTnueckuit MOHUTOPUHEL. [lojiydyeHue OCHOBHBIX KJIMMa-
TUYECKUX JaHHBIX U UHPOPMALIMU, HEOOXOAMMOM I aHalin3a
M3MEHYUBOCTU KJIMMaTa. MOHMTOPHUHI 030HAa. MOHUTOPUHT CO-
CTOSIHUSI KJIMMATUYECKON CUCTEMbl. MOHUTOPUHT (HaKTOPOB, BO3-
JEUCTBYIOILIMX HA COCTOSIHUE KJIMMATUYECKOM CUCTEMbI WM KJIIMMaT,
M UCTOYHHUKOB (pakTOpoB Bo3eicTBusl. HabmoneHus 3a 3/1eKTpo-
MarHUTHOM COJIHEYHOW pajiMaliMeil B LUMPOKOM AMana3oHe, Mar-
HUTHBIM NOJIEM, KOPIYCKYJISIDHBIM U31Y4YEHUEM, TEIJIOBbIMH BbIO-
pocaMu M BbIOpOCAMM pa3iMuHbBIX BEWECTB B OKocdepy, aspo3osi-
MU Y NIpUMecsiIMU. MOHUTOPUHT MOCJAEACTBUA KIMMATUYECKHUX
M3MEHEHUIt U KosnebaHui. [1pUOpUTETHOCTb U TOYHOCTb U3MeEpe-
HUA. CrlyTHUKOBBIMA KIMMAaTMYECKUI MOHUTOPUHT.

CnexeHue 3a COCTOSSHUEM Pa3IMYHbIX KOMIIOHEHTOB rOpoJIC-
KoM cpeapl. M3MeHeHune armocdepsl, ruapocdepst, JiMtochepsl,
reosioruueckou cpeabl M 6uochepnl roponon. Ceabckasl cpeja.
[TpypOoaHO-aHTPOMOreHHbIE MPOLUECChl. METO/Ibl CJIEXEHUSI U YIT-
paBJIEHUS [TAXOTHBIMU M MACTOMUIHBIMH YIOJAbSIMH.

[1, c. 56-106; 12, c. 120-147]

Pa3spen 2. Buabl 3arpssHeHuii cpeibl U MeTO/lbl KOHTPOAR

2.1. MeToabl KOHTPOJISI XHMHYECKOro 3arpsa3Henus ouocdepnt

O6uiMe npeacTaBaeHUsi O XMMUMYECKOM 3arpsi3HEHUN CPEJLbl.
MCTOYHMKM XMMMYECKOTro 3arpsi3HeHUs1 6uocdepbl: TPAHCIIOPT,
NPOMBILIIEHHOCTb, CEMbCKOE XO34WCTBO, KOMMYHAJIbHOE XO351i1-
CTBO ropoioB. O6uIMe 3aKOHOMEPHOCTH paclpele/ieH st XMHMUYec-
KMX 3arpsi3HSIIOLMX BELIECTB B Ouocdepe.

OCHOBHbIE BUJIbI XUMHUUYECKUX 3arpsI3HSIIOILMX BELWECTB: COEAM-
HeHus cepbl, pocdopa, a3ora; rasoreHsl, 030H, HPEOHbI; OKCUIbI
yriaepoja U yrjieBOAOPOIbI; CEAEH; TSXE/bie METaUIbl; apOMaTU-
4YecKue COeAUHEHUs; HeTh U HEDTENPOAYKTbI; ACTEPreHTH! B MPU-
POAHBIX Cpefax; NMecTULMAbI B Ouocdepe.

Buabl BAMSHUS 3arpsA3HEHUM Ha OKPYXaIOULYIO CPEy, YCTONYHU-
BOCTb IIPUPONHBIX CUCTEM. TeXHOTEHHbBIC NOTOKU BELLECTB B 61O-
reoueHo3e. Murpaumsi XMMMYECKMX 371EMEHTOB B ITOYBEHHOM T1pO-
¢due. BinsiHue ra3ornbiieBbiX BHIGPOCOB Ha pacTUTENbHOCTL. O6-
LIME IKOJIOMMYECKUE MOCAEACTBUSI MPOMBILLUIEHHOTO 3arpsA3HEHUS
6HOreoLeHO30B.



Bo3neicTBUC XUMHUUYECKUX 3arpsI3HSIIONIMX BELLIECTB HA YeJlOBe-
ka. [Tousite o puroToKCUUHOCTU. Kilaccudukauusi TOKCUKAHTOB,
OcTpasi ¥ XpOHUYECKasi TOKCUMUYHOCTb. XMMHUUYECKOE 3arpsi3HEHHE,
IUIIEBBIE LU W 310pOBbLE UeaoBeKa. OcTpbie U XPOHUUECKUE OT-
paBJICHUSI, aJJIEPTUK, HapyllleHUEe PEIpOAYKTUBHbBIX (PYHKUMH.

[MpoGsieMa NpoOBEPKH J€KAapPCTBEHHbIX cpeiacTB. Mcnosb3oBa-
HUE MEJIMKAMEHTOB (3CTpPOr¢HoB, 6eTa-6J0KMpPaTOpOB, rOPMO-
HAJILHBIX TPENAapaToB TUPEOCTATUKOB MU aHTUOMOTHUKOB) B CEJIbC-
KOM XO3SIUCTBE.

MeTo/ibl MOHUTOPUHIA XMMHUYECKUX 3arpsi3HEHUMI: XUMHUYeEC-
Kue, criekTporpayMueckue, jga3epHble, HEUTPOHHBIE U OMOJIOTHU-
yeckre. MujMkaTopsbl 3arpsisHeHUs cpeabl. bruosiornyeckue MHIn-
KaTopbl 3arpsi3HEHHsI Cpebl.

MCT()J.lbl KOHTPOJISI 3a COJICPXKAHMUEM 3arpsa3HSIIOUIMX XUMHUYEC-
KNX BE€IIECTB B 6!1()C(l)CpC H 61101‘C0110H038X. anHlll/lllbl M 3aaa4v
[HOYBEHHOI0O MOHMUTOPHUHTIA. KOHT[.)OJlMpyCMblC MMOKa3aTeamu METO-
JIbI TIOYBEHHO-XUMUUYECKOTO MOHUTOPHUHTIA. KOHTPO/IIb COCTOSIHMSA
BO34yXa U ra3olrblJIEBbIX ITOTOKOB. KOHTpOﬂb cocCTaBa CTOYHbBIX BOA.

[2,c. 48-115; 159-164; 12, c. 120-130; 13, c. 117-169]

2.2. DIEKTPOMArHUTHOE 3arpsi3HeHHe OKpYXKalolleil Cpepl

BansiHue €CTECTBEHHbIX U UCKYCCTBEHHbBIX 3/IEKTPOMArHUTHBIX
nosieit Ha Onocdepy. EcTecTBeHHbIC M aHTPOITOrEHHbBIE MCTOYHUKH
IEKTPOMArHUTHBIX 110JICH.

YpaBnenuss Makcsesuia. YpasHeHUe pacrnipoCcTpaHeHUs! 1EKT-
POMArHMTHBIX BOJH. XapaKTEPUCTUKHU 3JIEKTPOMArHUTHBIX BOJIH.
Il kana anekTpoMarHUTHLIX BosiH. Bextop YmoBa-IloitHTUHrA.
YcaoBUsI U3JTYYEHUS.

DJIEKTPUUCCKHUE CBOMCTBA U UMIIEJIAHC OMOJIIOTMYECKMX TKaHEH.
JecTBUE CTaLlMOHAPHBIX JIEKTPUUYECKUX U MATHUTHBIX NOJIEH Ha
KUBYIO KJIETKY U OMOJIOrMUCCKUE CUCTeMbl. DU3nyeckue npouec-
Cbl B TKaHsIX NMPH BO3AEHUCTBUM TOKOM M 3J1EKTPOMAIHUTHBIMU T10-
Jsimu. buosiornueckoe Bo3ueiHcTBUE JIEKTPOMATHUTHBIX M3JyYe-
Huin (OMMU) Ha 3p0poBbe ueoBeka. DIEKTPUUCCKUE NOJS B XKHU-
JIMax.

BinsiHne ecTecTBEHHbIX M MCKYCCTBEHHBIX CJaObIX MAarHUTHBIX
10JIc HU3KOYACTOTHOTO MANa30Ha Ha 1POLECChl XU3HEAEATE b
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HocTH. CaHHUTapHbIE HOPMbI IONYCTUMOTO 3JIEKTPOMATHUTHOTO BO3-
aeicTeusi. [1pubOpbI KOHTPOIISI 3JIEKTPOMATHUTHOTO MU3JTy4EHMUSI.
Henuneitnbie 3ddextb B voHochepe M MarHurocdepe miaHe-
Tbl, BO3HUKAIOLLME 10J BO3AEHCTBUEM 3JIEKTPOMArHUTHBIX BOJH
HU3KOM YaCTOThl U paJMONEPENaTYUKOB.
[3, c. 218-240; 11, c. 5-25; 13, c. 23-26]

2.3. PannanuonHoe 3arps3HeHue ouocgepbl, 0CHOBHbIE HCTOYHHKH
3arpa3HeHus

EcTecTBeHHast ¥ MCKycCTBEHHAs] paJMOaKTUBHOCTb. Buibl pa-
NHOAKTUBHOCTU. M30TONBI, pajiMOaKTUBHbBIE PSIIbI.

WVCTOYHUKHM pagualvy ¥ UX BAUsIHME HAa QYHKLIMOHUPOBAHUE
6uocdepb! ¥ XU3HEAEATENBHOCTD YesioBeKa. EcrecTBEHHbIE UCTOY-
HUKM pajualliu: KOCMMYECKHE JIYYM, 3€MHasl paiIMOAKTUBHOCTD.
McKyccTBEHHBIE UCTOYHUKYM pafiMaliMU: U3JIYYCHUE B MEJULIMHC,
SIIEPHbIE B3PbIBbl, 3HEPreTHKa. PajMoak TMBHbIE OTXOAbI U BbIOpPO-
Cbl, UX UMPKYJSLMSA B OMOreoLeHo3ax.

B3aumopeiicTBe MOHM3UPYIOLLIETO M3JIYUEHUsI C BEUIECTBOM.
DuU3nyecKHue NPoLIECChl B XUBbIX OpraHU3Max 1pu obJly4eHUM pa-
IUOoHYKnuaamu. buosiormueckoe aeicteue paamaunu. [cuxono-
T'MYECKUE ACIEKThl pagvalMi.

MeToabl perucTpalmii MOHU3UpPYIOLIETro uanyuyeHns. Hopmbl pa-
NUALMOHHOM Ge3oracHocT. Jo3umMerpust. PaqnaliMOHHBIA 103U-
METPUYECKHUI KOHTPOJIb.

[2, ¢ 157-159; 3, c. 308 —320; 5, c. 143 —161; 7, c. 82 —120; 8,
c. 37-81; 13, c. 216-234)

2.4. CospeMeHHbie (pU3HYECKHE METOAbI MOHHTOPUHIA

JlasepHasi CneKTPOCKOIUS MPUPOHbIX CPell, J1a3epHOE 30HAM-
pPOBaHME M IMArHOCTUKA 3KOCUCTEM. JIFOMMHECUEHTHAs! CIIEKTPO-
CKOIUSl NIPUPOJAHBIX U AHTPOTNOTreHHbIX OPraHUYECKUX COEINHE-
HUH. PajmonokallMOHHOE 30HAUPOBAHME U PaIMOMETPUSL B MUII-
JIMMETPOBOM JIMamna3oHe.

Cpencrsa 1isi r100aIbHOr0 aKyCTUYECKOI0 MOHMTOPUHIA OKe-
aHa. bopToBbie 0OHAPYXUTENIU CIaObIX MarHUTHBIX OOBEKTOB.

MOHHMTOPHUHT COCTOSIHUS U IKOJIOTMM BEPXHEN aTMochepbl Me-
TOAOM CNYTHUKOBOW pajimoToMorpadum.



[TepBuuHblie NOJYNPOBOAHUKOBLIE NPecOpa3oBaTean 11 CUC-
TeMbl MOHUTOPHUHIA BOJAHOW M BO3AYLIHOM Cpelbl.

MojaenanpoBaHue cucTeM peructTpaiimy U GOpMHUPOBAHUS M300-
paxeHnit 06bEKTOB NMPU NMCTAHUMOHHOM 30HAMPOBAHUH.

[3, c. 240-295]

2.5. AKycTHYECKOe 3arpsisHeHHe OKPYXKalowel cpeasb!

OcHOBHbIE MOHSITUSI aKYCTUKU. LLIyMOBOE 3arpsa3HeHue OKpyxa-
oier cpeabl. MCTOUHUKM LlyMa M LLIYMOBbBIC XapaKTePUCTHUKU.
llym nuenosek. YposeHsb liyma. IlokasaTesib TpaHCMOPTHOTO 1IYMa.
YpoBCHb 1L1yMOBOTO 3arpsidHeHust. MaMepeHune 3ByKOBOM MOLHOC-
TH, MHTEHCUBHOCTU 3ByKa. HopMuposaHue uiyma. OCHOBHbIE UC-
TOUHMKM Lyma B ropoje. Ipubopni ais usmepeHus wyma. Biaus-
HME 1YMa Ha OPTraHM3M uejioBeka U XXUBOTHbIX. LLyMOBbIE CTpecchl
n Ouoslornueckure vyacel. lllymosasi 6ose3Hb. 3ByKOBOH nemsax,
bopbba ¢ yMOoM.

Bubpauusi. Mcrounmku BubpaiMu, Bosaeicrbue BUbpauuy Ha
OPraHu3M.

HoBble MeTO/AbI M CPEACTBA UCCAETOBAHUSI U CHUXKEHUSI aKYCTH-
YECKHMX 1HYMOB BbICOKOW MHTEHCUBHOCTH M MHGpa3ByKa.

[3, c. 40-65, 92-102; 5, c. 161 —170; 13, c. 250-270]

2.6. buocdepuwiit MmounTopuur. Buosornyeckoe 3arpsa3Henue
OKpYXarowen cpebi

Buibr 6GuochepHoro MOHMTOPHUHTA: MOHUTOPUHT JIECOB, I'eHE-
TUUYECKMHA MOHUTOPUHI, MCAMKOOUOJOIMUCKMIA MOHHUTOPUHT.

Mi3menenune arpobuolietiosos. Baustue HapylueHUsi BHELIHEN
Cpe/lbl Ha 3aILMTHBIE MEXAHU3MbI YEJIOBEKA W XUBOTHBIX: 00eaHE-
HUe TreHo- U LeHodoHAa, ynpoleHre HUTOLEHOTUYECKOM CTPYK-
TYPbI, CHAXEHUE CTAaOMIBHOCTU MPUPOIHON Cpeibl.

buonoruueckue 3arpsi3HuTeNM ¥ BO3OYAMUTENN UHPEKLIMOHHBIX
3abosieBaHWIA: MaTOreHHbie GakTepuun, npocreiine 60ae3HETROP-
HbIC OPraHM3Mbl, BUPYCLI, TJIECHEBbIC TPUOKU, OOTYJIOTOKCHHDI,
reJIbMHUHTBI, HACEKOMbIE. MICTOMHUKIN U 11EPEHOCUUKU UHGEKLINH;
MH(pEeKUMOHHDIE 3a60eBAHUSI; NPUPOAHO-04YArOBble OOJIE3HHU.

OvuCTHBIE COOPYXEHUS, MeEXxaHUUYecKass U OMO0JIOrMyecKast OYUCT-
Ka CTOYHbBbIX BOIL.
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DKOJIOro-3nm300THYECKasi 06cTaHOBKA. Ype3BbluailHble GUOIIO-
ro-coumraibHble CUTYyaunu. BenbllIKY MHOMEKUMOHHBIX DONe3HEH,
bakTepuanbHble 3arpsisHeHusi. KoHTposb KavyecTBa U 6e30MacHoOC-
TU TNPOJOBOJILCTBEHHOIO ChIPbSl U MPOAYKTOB IUTAHUS, METO/Ibl
O10I0rMYECKOro KOHTPOJISI OKPYXaloWeil Cpeibl.

[eHom yenoBeka. [eHHble 3ab6oneBanust. [enuas teparnus. Tunbl
reHOTeparneBTUYECKUX BMelIaTeabCTB. [lepcrieKTUBbl TeHHOM Te-
paruu OHKOJIOTMYECKHUX U TeparneBTHUYECKUX BMeluaTesabeTB. [1po-
671eMbl TPAHCTEHHOW MHXEHEPUM.

Menuko-6uonornyeckuil U geMorpaduiyeckuii MOHMTOPUHT.
[Toka3aTenu coCcTOsAHUSA 310pOBbsI HaceaeHust. MelluKo-jaemorpa-
¢uueckasi cutyaumst. JiJMHaMMUKa M 0coGeHHOCTH 3a00J1IeBaEMOCTH
HacesieHust. CoCTosiHUE 3J0POBbsI HALIMK.

[1,c. 151-177; 7, c. 9-84]

2.7. MoaenuposaHue, NporHo3 M ynpasJjeHHe B CHCTeMe
MOHHUTOPHHIA

ABTOMAaTHUYECKHUE CUCTEMBI HKOJIOTMYECKOTO KOHTPOJISL. DKCIlep-
THBIE CUCTEMbI B 3KOJIOTUU. DKojoruueckast uHgopmauust. CTpyk-
Typa UH(POPMALIMOHHOTO U MPOrpaMMHOIo obeciieueHnst MOHUTO-
puHra. Kaprorpaguueckuit Meton. Kaprorpaduueckoe obecrieue-
HWE MOHUTOPUHTA.

Teoakonoruueckoe kapruposanue teppuropuit I1TC. Teonn-
(opmMalimonHas cucrema ('MC) kak ocHOBa aBTOMaTH3UPOBAHHOM
MHOOPMALIMOHHOM CUCTEMbI MOHMTOpUHra, [1porpaMMHbIe U arl-
napatHbie cpeacrsa 'MC.

CHCTEeMHBIN aHAJIU3 BIAUSHHUA XO3SIMCTBEHHOM AEsITEIbHOCTH Ha
3kocucTeMbl. KubepHeTHyeckue CBOMCTBA 3KocHcTeM. MexaHu3-
Mbl obecrieyeHHUst cTabuIbHOCTH 3KocucteM. TlpuMeHeHue mero-
[IOJIOTUY CUCTEMHOTO MOAX01a K UCCAEA0BAHUIO IKOCHUCTEM U CJI0XK-
HbIX 3KOJOTMYECKUX cUTyaLUuit. OCHOBHbBIE MOJIOXEHMUS! CUCTEMHO-
ro noaxoaa. MeTozbl NMOCTPOCHUSE MATEMATHYECKUX MOJEJICH 151
OLIEHKH BO3/IEMCTBUSA XO3AMCTBEHHOM JesiTeJIbHOCTU Ha Ouocdepy.

MoaenupoBaHue B cMCTeMe MOHUTOpPUHra. MartepuanbHbie
(du3nueckue) u uaeanbHble Moaeau. [MocTosiHHO AeicTBYlOLIME
(TMTAM) u KOMIUIEKCHbIE MOIEJIIU B CUCTEME MOHUTOPUHTA. [i10-
6abHOE MOJEIMPOBAHME.
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Paspaborka (pu3MHecKux M MaTteMaTUUECKMX MOJIeJIel BO3IEit-
CTBUH auTpOIIOIeHHbIX (PAKTOPOB HAa OKOJIO3EMHOE TPOCTPAHCTBO
(OKIT) 1 kocMHueckMe arnnaparbi.

Mojacnb reocMcTeMbl Kak HayyHasi OCHOBA NpUpo/10110Jib30Ba-
nust. Tunol reorpadmucckux moueeid. [lpuponno-TexHmyeckue
CHCTCMBI,

Biabl 1 METO/IbI IIPOTHO3MPOBAHMSI U3MEHEHHI OKpYXaloLLEn
cpesbl. ITporHosHbie KapTbl M3MEHEHUSI OKpYyXalollei cpeasl. [1po-
I'HO3UPOBAHME IKOJOIMYCCKONU 0OCTAHOBKM M TOCJICACTBUM aHT-
POIIOreHHOI0 BO3ACHCTBMSI Ha OKpyxXalolylo cpeay. OueHka npo-
FHO3UPYEMOI'O COCTOSIHMSI.

Buabt 1pOrHO30B 110 BPEMCHMU; 110 TCPPUTOPHH; 110 COLEPXKa-
1H10.

Jlornueckue M popMaI30BaAHHBLIC MCTO/LbL HIPOTHO3UPOBAHUS
HOCHACJICTBHIT aHTPONOIeHHOIO BOJJICHCTBUSI HA OKPYXAIOULYIO
cpejLy.

Houstrust reopum ynpassictivst. [TpuHsiTie ynpaistiiolmx pe-
HICHHMH. DKCHEPTHBLIC DKOJOIHUCCKUE OLUEHKH H PCLUCHMSI.

OcobeHHOCTH OPraHu3allii MOHUTOPUHIA TIPU PA3IUUHbBIX BU-
MAX XO3SHCTBCHHOIO OCBOCHUSL TCPPUTOPHI. MOHMTOPUHT JIMHE-
HBIX TPAHCIHIOPTHBIX CHCTCM,

[5, c. 280-296, 287 —320, 347-368|

2.8. Okonornyeckuit mounropunr 8 Poccun

Eannast rocynapcrserntasi cucrema 3K0J0rM4eCKoro MOHUTO-
punra. (EFCOM): noaxoit Kk oxpatie oKpyxaiouiei cpesbt, rnpobsie-
MaM JKOJIOFMUECKOi1 O€3011aCHOCTH YU YCTOMUUBOIO pa3BUTUSI CTpa-
Hbl. Cuctemible noaxoiasl EFCOM. PernonanbHbie riojpasaee-
nust EFCOM. Cayx6a MoHMTOpHIIra NPUPOLHONA CPELbI.

[ocynapcrseHHast ceTh MOHHTOPHIHTA OKpYXatoleit cpeabl. [o-
CY/LApCTBEHHbIA MOHUTOPHHI reojiornieckoit cpejibl (F'MIC). Poc-
CHUCKOC KocMuiueckoe areHretso (PAW) u riobanbHbie nHdopma-
HHoHHBIC ceT MOHUTOpHHTIa (TN C). MexuyHapoatbie obsi3aTesb-
crBa Poccun B 0Gs1acTH 3KOJI0OrMueckoro MOHUTOprHra. OCHOBHbIC
HAlIPABJICHMSI 1TOBBILUEHHUSI IDPCKTUBHOCTU padOT 110 CO3AAHUIO U
(hynkunonunposanuio EFCOM.

[1,c. 10-15,93-156]
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2.9. MOHMTOPHHI YPOAHU3UPOBAHHBIX TEPPUTOPHI (1A npumepe
MECTHOCTH NPOXKUBAHMSA CTY/1€HTOB)

30Hbl CTAOHIBLHOTO HEBAATONPHITHOIO COCTOSIHMSL aTMOCEeph.
PajianimonHas odcraHoBka. Yipasienue MOHMTOpUHIOM. Konr-
poabL arMocdhepHOro Boyyxa. PasMeticHue 1poMbilLICHHBIX TIPe/L-
NPUATHIE M CTAHIIHI KOHTPOJISI KAYCCTBA BO3IYXA HA TCPPHUTOPUH.
Habmonenne 3a Boaamu n nousamu. lllymosoe, nngpassykosoc,
PAMALIMOHHOE W JIEKTPOMATHUTHOE 3aIPsi3HCHUC OKPYXAIOlICH
cpeibl. Menuko-aeMorpadnueckasi curyanms 1 AMHaMUKa 3a60-
JICBAEMOCTHU HACCACHMS.

[5, c. 177-219]

ITpumeuanne. Temy 2.9, cryaenrtbl H3YHatoT CAMOCTOS ICIILHO Ha
[HPHMEPC KOHKPCTHOTIO pCrHOlid.

4.3. NABOPATOPHbIW NPAKTUKYM

Ne | Nepasnena = 2
e Hannmenosanne nadoparopibix pador
| I H3yuenite paanatimoHHOI 34t PA3HeHHOCTH MCCTHO-
CTH KAPTOIpad HUCCKIM MCTO/10M
5 5 Hiyuenne paualitotinoro aclerTa IKoMornieckoro
- - COCTOSAHIA OKPYKAIOUICIT CPe/ibl
3 5 MOHHTOPHHT KHCAOTHOCTI ATMOC(EPILIX OCAAKOB 1
104B B Pa3HbIX TOUKAX paifona
4 2 MoyiesmpoBaiine MexatirMa «HAPHIKOBOTO pdextar
> | CocTaBJICHHE IEOIKOTONTIHECKIX KapT
OneHka MyMOBOI HArpy3KH 1 YPOBHCIT HIYMOBOIO
6 2 (3BYKOBOT0) jlasjietnst Ha padounX MCCTax H npiie-
FAIOUIIX TCPPHTOPHAX
7 ) OnpeeicHIE MIHCPAUILHOTO COCTABA HIPHPOALBLIX
BOJL
] . MeToibl HPOCTPAHCTBCHHOIO NOBHILITOHIPOBAHIS Ha
MCCTHOCTH
9 2 Olenka COJICPRANIA B BOYLYXC YHICKHCIONO 1asa
10 5 OnpeeseHHe IKOJIOIHUCCKOrO COCTORNNS HOUBDI.
AHII3 IPHPOHO-TEXHHUECKOIH CHCTCM
T 5 Onetka KoJnHuecTBa BLIOPOCOB BPE/IHBIX BCUICCTB B
BO31YX OT aBTOTPAHCHOPTA
12 2 Hsyuenne npojIoInKHTEILIOCTH A3 HM JIOJICH
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5. CAMOCTOSTEJIbHASI PABOTA

Konrpoashas pabora
3AAAHUE HA KOHTPOJIbHYIO PABOTY

CryjicHTaM HeobXOMMMO BbINTOJHUTL KOHTPOJBHYIO paboTy 1o
JAHHOW JIMCHMIUIMHE.

PcuieHue 3aa4 1 OTBETHI-HA TEOPETUUECKHUE BOTMPOCHI JOJKHbI
ObITb KOPOTKO, HO UeTKO 00ocHoBaHbl. [Tpu penieHnu 3anay Heob-
XOJIMMO TIPUBOJIMTL BCCh XO/1 PClIEHMsI U MaTeMaTUUECKUE Npeod-
pa3soBaHMSI.

Kourpoabhasi padora jonxta OblTh akkypaTHO odopMiieHa,
HATIMCAHA YCTKO M SICHO, UMCTh 110JISI JUISI 3aMCUYaHUA PEIICH3CHTa.
Homepa 1 ycaoBHst 3a1a4 HCODXOAMMO 11EPENUCHIBATL B TOM 110-
PSUIKE, B KAKOM OHH YKa3aHbl B 3ajlatuu. B navasne padbotsl cnemyer
VKa3aTh yUCOHbIA tInp cTy/ICHTA, HOMCP BapHAHTA M ITOJIHbIA CMU-
COK HOMCPOB 3a/1a4 ITOro Bapuatita. B xoniie padotbl ciielyeT AaTh
CHHCOK MCHOJb30BAHHON JIMTEPATYPbI ¢ YKA3aHUEM 1'0j1a U3JIaH UL,

PaboTa j1o1KHa UMETL ITOAITMCH CTY/ICHTA W ATY.

Ecim KonrtposibHast paboTa He 3auTeHa, ¢e CACUYET BbIIIOJIHUTD
IHOBTOPHO B COOTBETCTBMHU € YKA3aHMSIMM PCIICH3EHTA WU NpeacTa-
BHTb BMCCTC € HE3aUTCHHOM paboToit.. UcripaBiicHus ciiejlyeT Bbl-
HOMHSITH B KOHLC paboTbl, 110C/IC PCUCH3MH, @ HE B TEKCTE.

KourposibHas pabora, BbIIOJHCHHAS HE 110 CBOCMY BapUaHTY,
HPCIHOAABATCIICM HE PCICH3UPYETCSI U HE CYMTACTCSI 3a4TEHHOM.

Koutposbhas padora no aucuuiinie «CoBpeMeHHbIC METObI
MOHUTOPHHIA OKPYXAIONICH CPC/Ibl» COCTOUT U3 1LIECTH 3a]a4:

3apaya 1 — crniexTpaibHbIC METO/LI B MOHUTOPUHIE ITPUPOAHBIX
cpeL.

3anaua 2 — JICKTPOMATHHTHOC 3arpsi3HCHUC OKPYXKAIONIEH CPe/lbl.

3anava 3 — pajmaimoninoce 3arpsisierue 6uocdepol.

3anaua 4 — aKyCTHUCCKOC 3arpsi3HCHUC OKPYXaIoLICH Cpeibl.

3asaua 5 — XMMMUECKOI 3arpsi3HEIIME OKPYXAIOLLEH Cpellbl.

3asaua 6 — BO3JACHCTBUE 3aIPSI3HSIOIIMX BELLECTB (MOHOB Me-
TAUIOB) HA UCJIOBEKA H XMBOTHBIX (abCcopOLMsl, pacnpeueleHue u
FOKCMYHOCTb MOHOB METAJLIOB).
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Homepa 3a1a4 B KOHTPO.IbHOJ paboTe BLIOHPAIOTCSA 10 NOCaeaHEH

uudpe yuebnoro mmdpa cryaeHra.

[Tpu odopmieHnn paboTsl ycioBUe 3asaum JOJXKHO ObITh BOC-
MPOU3BEIEHO MOJIHOCTbIO O€3 COKpallleHUit; Kaxas 3aja4a ohop-
MJISIETCS] HA OT/EIbHOM JIMCTE; KaX/10€ 3a/laHUe JIOJIKHO CONEPXKATh
noapobHoe 0ObsiCHEHHKE; B KOH1Ie paboTbl HEOOXOAUMO MPUBECTH
CIIMCOK MCIOJIb30BAaHHOMW JIMTEPATYPDI.

Tabnuua 1
Ne BapuanTa
(nocnenHas uudpa
y4ebHoro mudpa
CTYZIEHTA)

1 11 21 31 41 51 61
2 12 22 32 42 52 62
3 13 23 33 43 53 63
4 14 24 34 44 54 64
5 15 25 35 45 55 65
6 16 26 36 46 56 66
7 17 27 37 47 57 67
8 18 28 38 48 58 68
9 19 29 39 49 59 69
0 10 20 30 40 50 60
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3anaua 1. CnexTpanbHbie METOAbl B MOHUTOPUHIE NPUPO/IHBIX CPe/L
1. O600mennas dpopmyna banbmepa, onucoiBaroIas CEpUUA Criek-

TPpa BOLOPOJIA
] | 1
PN ... [e e s ]‘
A m-n

IAE A — JUIMHA BOJHDBI CHEKTPUILHBIX JIMHUI B CHIEKTPE aTOMA BOIOPO/A;
R — nocrosinnast Punoepra;
m — ONPEICISICT CCPHIO; 1 — ONPCACSICT OTAC/AbHbIC IMHUH COOTBET-
CTBYIOHICH JIMHUM (JUIMHbI BOJIHDI):
m=1,n=27234,.. cepusiJlaiimana;
m=2,n=345,. cepust basbMepa;
m =3, n=4,5,0,...cepust I laimeua;
m =4 n=15,0,7,...ccpust bpukkera.

2. 3akon Mo3au yTBCPX/IACT, UTO KOPCHb KBA/JPaTHbId U3 yac-
TOTHE XAPAKTCPUCTHUCCKOIO PCHTICHOBCKOIO M3JIYUCHUSI aTOMA
NHMMUCCKOTO DJICMEHTA M Cro ATOMHDBIH HOMEp Z CBSI3aHbl JIMHEH-
HOM 3aBUCUMOCTBIO. TO JIACT BO3MOXHOCTL OIPC/IC/ANUTD 1HOPSIl-
KOBBLIIH HOMEDP Z HEM3BECTHOTO YJICMEHTA, CCIM U3BECTHA YacToTa
usyuernust juist K-cepum:

N

l:/{(z /,)-’t I l]
) .

I Z == HOPSLKOBBLE HOMEP JICMCHTA, H3 KOTOPOTO C/1ejlaH aHTUKATOL,
b — 10CTOSIHHASE DKPAHHPOBIAH IS,
K W n — HOMEPA ACKTPOHHBIX OPONT;

|
R=1,097 - 10/ — — nocrosthuas Piibepra.
M

B penrrrenosekux criekTpax cepmst K — camast KOpoTKOBOJIHOBAsI,
Cit COOTBCTCTBYIOT HIEPEXO/ILE MCK/LY OPOMTAMM C KBAHTOBBIMH UKC-
Jamm n=2 n k=1. Caeayionme B ctopory 60J1¢¢ JUIMHHBIX BOJIH —
cepun L, M i N HaOmoMQ10TCst Y TSEKCABIX MICMEHTOB.

3. DHeprust KBaHTa CBETa, U3IYYacMOro aTOMOM BOJIOPOJA 11PH
HEPEXOJIC € OJIHOI OpOMUTBI HA JIPYIYIO:
16



1 1
=—);

e
m n

e=E/(

rae £, — 3Heprust MOHU3aLMM aTOMa BOZOpo.a,
E = 13,698,
mun — HOMeEpPa OpPOMT.

Inepeus uonuzayuu, 3B, YUCIEHHO paBHA NOTEHLMANY MOHU3A-
uuu, B. llomenyuansom uonusayuu Ha3bIBAETCS YCKOPSIOLLAsl pas-
HOCTb MOTEHUHAJIOB, KOTOPYIO 0JIXKEH NMPOMUTH ODOMOApAMPYIOLLIUIi
NEKTPOH, YTOOBI NPUOBPECTH KUHETUUECKYIO IHEPTHUIO, JIOCTATOU-
HYIO Uil MIOHU3ALIMU aTOMa.

4. (DOpMlea YaCTOTbI KOM6MHaUMOHHOl‘O paccesaHus
v=r, 2 Q,

Ifie v, — 4acToTa UCTOUHUKA BO3OYXACHMUSI;
€2 — y4acToTa MOJIEKYJISIPHBIX KOJIEOAHHIA;
+ — OTHOCHUTCS K aHTUCTOKCOBOM KOMITOHEHTE;
— — OTHOCHUTCS K CTOKCOBOU KOMITOHEHTE.

Ilpumep 1. /Tpu naszepnom monumopunee cooepxcanus HCl 6 am-
Mmocghepe ucnonvzyemcs apeoHossii aazep ¢ OAuHoi oanvt 5S14,5 um.
Onpedeaums Oaurbt 8041 U 4ACMOMbL CIMOKCOBLIX VU AHMUCMOK COBbIX

vV, KOMNOHEHM paccesnio2o uyHenus, ecau Hacmoma konebanui mo-
aexyast HCI pasna 86,5 - 107 Iy.

JlaHo:
A, =514, 5 um = 514,5- 10" m;
Q =86,5- 10" I.

Haittu VRV,

Pewenue. Yactora winyuenus nasepa v, = ¢/ A,
riie ¢ — ckopocTb cBeTa; ¢ =3+ 10¥m/c.

YacToTra cTOKCOBOI# KOMNOHEHTbI KOMOMHALMOHHOIO paccesiHus
paBHa:

V=== c/ Ao Q.

17




YacTora AHTHCTOKCOBOH KOMIOHEHTHI KOMOMHAIIMOHHOrO pacce-
SIHUSL paBHa:

V= vy F Q= o Ayt Q.

JlaMHa BOJHBI CTOKCOBOH KOMIOHEHTDI

[Tposejiem pacueTol.

YacTorbl PACCCSIHHOI'O U3IVHCHUASL .
CTOKCOBasi KOMITOHCHTA

v=(3-10%514,5-107) - 86,5 - 1012 =4,97 - 10M 'y,
AHTHUCTOKCOBASI KOMITIOHEHTA
v, =(3-10%514,5-107) + 86,5 - 10 = 6,70 - 10" T

ﬂ,JIHHbI BOJIH PACCCHHHOIO U3JIYyYCHMUS!
CTOKCOBasi KOMITOHEHTA

3-10° 7
‘ :.___IO_H:(L()A,.W "= 604 um:
T 4.9710

dAHTUCTOKCOBAst KOMIIOHCHTA

3-10°

) :z_’]m:{‘ixvlo "M =448 um.
5.70 -

Orser: v =4,97-10" Iix; v = 6,70- 10" Iy; A, = 604 um; A, = 448 nm.
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Tpnmep 2. s onpedenenun codepxucarusn nemernmos om Na do U e
evibpocax npumensemcs penmeenogayopecyenmubtis memoo. Paccuumamo
ONUHbI BONH XAPAKMEPUCMUMECKO20 PEHM2EHO8CKO020 uany4erus cepuii K,
Komopoe nabaodaemcs npu cooepxcanuu 8 nowee meou. [lpunams b=1.

JaHo:
AnemeHT Cu;
Z=129;
cepus K;
n=1,

m=2 34
Haiitu: A, A,, A,.

Pewenue. Penmeenognyopecuenmmbiii memood COCTOUT B BO3DYX-
IEHUHU 3JIEKTPOHOB BHYTPEHHEH 0DOJIOYKM aTOMOB MSITKMM PEHT-
reHOBCKMM uanyyeHueM. [1pn aToM Habmonaercs dayopecueHUus
B PEHTT€HOBCKOM JMara30He XapaKTepUCTUYECKUX JTUHUM, 4acTo-
Ta KOTOpBIX NoauyuHsieTcs ¢popmyne Mo3zau:

1 1 ]

—=R(Z -b)}| = ——1,

A ( ) (kz nz)
rae R— nocrosiHHasi PuaGepra.

[Mpu dnyopecueHUMHU XapaKTEPUCTUUYECKOTO U3jiyyeHUust K-ce-
PHUH BO30YXAEHHDII 3NEKTPOH U3 COCTOSIHUSI C OAHMM U3 KBAHTO-
BbIX YuceN n = 2, 3, 4 NepexoaUT B OCHOBHOE cocTosiHUE k = 1.

Jaunbt 6041 BBIYMCASIIOT COOTBETCTBEHHO 1O opMyne

1

A= —
R(Z -b) (F"?)

IMoacrabnsia 3HayeHus R, n, b, k u Z= 29, nony4yaem:
A=1,55-10""m = 155 nm; A, =129 -10719m = 129 nm;
Ay=1,24-107""M =124 nm.
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» 3anauu

10. Haitaure rpaHuubl cepum JlaiimMana (B YyacTtoTax M JUIMHaX
BosiH). ConocTaBbTe 3TU JAaHHbIE C MUHTEPBAJIaMM 4acCTOT U IJIMH
BOJIH BUAMMOrO cBeTa. B KakoM IMana3oHe 4acTOT HaXOMASITCSl 3TH
JaHuun?

11. Haitaure rpaHuubl cepuu banbMmepa (B yacToTax M AJIMHaX
BoJi). ConocraBbTe 3TH IaHHbIE C UHTEPBAIAMU YaCTOT M [UTMH BOJTH
BMIMMOTO cBeTa. B KakoM auanasoHe 4acToOT HAXOASTCsl 3TH JIMHUK?

12. Onpenenute JUIMHbI BOJH NEPBbIX TPeX JIMHUM cepvum Tlawe-
Ha JUIsl aTOMapHOro Bojaopoaa. YKasarb, B KAKOM Jrana3oHe (yJIbT-
pad)noseToBOM, BUAMMOM, MH(GPAKPACHOM) OHU HAXOASATCS.

13. BblunucauTb 3Hepryo (poToHa, UCIYCKAeMOTo TMpH Tepexojie
2JIEKTPOHA B aTOME BOJOPOAA C TPETHEIO IHEPreTUYECKOro YPOBHS
Ha 11CPBbIM.

14. OnpenennTb HAMMEHbILYIO 2HEPIUIO (OTOHA B aTOME BOJO-
po/a pU NEPEXO/E ¢ OIAHOI'0 YPOBHsI Ha Apyroi B cepuu banbmepa.

15. Berumcantb NpuOAMXEHHO JIMHY BosiHbl K-nuHum Fe u co-
OTBETBYIOLLLYIO 3TOM JUIMHE BOJIHBI HaCTOTY.

16. M3BecTHO, 4TO JUIMHA BOJIHbI K-JIMHWUY OHOTO 2JIEMEHTA PaB-
Ha 0,1713 HM. BbisicHUTb no Tabiinue MeHaeneeBa, Kakol 310 dJie-
MCHT.

17. T1pu nazepHom mouuToputre coaepxanus CO B atmochepe
MCIIOJIb3YETCSI aprOHOBBI J1a3ep ¢ JUIMHOM BOJIHbI 514,5 HM. Onpe-
JICJIUTD JUTNHDBI BOJIH CTOKCOBbBIX M aHTUCTOKCOBBIX KOMIIOHEHT pac-
CCSIHHOrO MU3JIYYCHMSI, eClIM YacToTa KosiebaHuit moJiekyibsl CO paB-
Ha 64,4 - 10" I'u.

18. INpu nazepHoM MoHuTOpUHTE copepxaHus NO B atMochepe
MCIT0JIb3YETCsl aproHOBDII Jlasep C JUTMHOM BOJIHBI S14,5 HM. Ornpe-
JICJIUTD JUIMHbBI BOJIH CTOKCOBbIX U aHTUCTOKCOBBIX KOMITOHEHT pac-
CCSIHHOTO U3JIyYEHMSsI, €CIIU YacTOTa KoJiebaHuit Monekybl NO paB-
na 56,3 - 10" I,

19. Mpu nazepHom Mouutopunre coaepxanus CO B armocdepe
MCIIOJIb3YETCS TEJIMIM-HEOHOBDBIM Jlasep ¢ JUIMHOM BOJIHBI 632,8 HM.
OnpenennTb JUIMHBL BOJIH CTOKCOBBIX M @aHTUCTOKCOBBIX KOMITOHEHT

PacCcesiHHOro U3Jly4€HMs1, €ClIM YyacToTta KosiebaHuil Mosekysisl CO
pasna 64,4 - 102 I,
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3anaya 2. DIeKTPOMATHHTHOE 3arpsA3HEHHE OKPYKAIOUIEH Cpe/ibl
1. nepeus, macca v umnyasc ghomona:

hc

C=h\’=———;;
hv  h
m:—_,:—;
¢’ Ac
)~hv_h
4 c A

rae h = 6,625 10 1x - ¢ — nocrosiiHas [lnaHka;
A,V — JUIMHA ¥ 4aCTOTA JIEKTPOMArHUTHOTO U3JTyUEHMUSI;
¢ = 3 10®* M/c — CKOpOCTb 3JIEKTPOMArHUTHbIX BOJIH B BAKYYME.

2. Yacmoma, coomeemcmeyowas KOpoOmMK0OB8OAHOBOU epanuye
CHAOWUHOC0 peHM2eHOBCK020 chekmpa, ONPeACIACTCH U3 COOTHOUIEHHMSIL
lzvo =el.

3. Obsemuas naomHocms SHEPTUK DJIEKTPOMATHUTHOTO T10JISI:

o BE

=g B =pp H’.
5 0 [T

4. Cea3b MeHCOY M2HOBCHHBIMU 3HAHEHUAMU HANPANCEHHOCINEU INEK -
mpuyeckozo E u maenumnoeo H nonei snexmpomaznumnoit 60aibl:

ee, E = Jup, H.

5. [lnomnocme nomoka 31eKmMpoMazHUMHOU 3HepeuU — BEKMop
Ymoesa-lloimunea

S=[EH].

Ipumep 3. Cuumas, umo na énewnee usnay4enue yxooum 5% mouy-
nocmu CBY-neuu, onpedeaums b6ezonacnoe paccmosiiue, Ha KOMOPOM
MOXCIHO Haxo0umcs 60au3u ne4u, ecau npu pabome ne4u ne bonee 20
MUH. Qonycmumas naommuocms nomoka smepeuu pasia 10 mBm/cm’.

CBY - neub cuumams 3a mo4euHwll UCMOMHUK UBAYHEHUS MOUHOC-
moio 1 KBT.
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Jano:

S, = 10 MBr/cm? = 10 Br/m?;
n = 5%=0,05;

P, = 1kBr= 10° Br.

Haittn r > r,.

Pewenue. Eciin cuntath 11e4b TOUEHHBIM UCTOYHHUKOM H3jayue-
HHSL, TO SHEPIrUs, IpUuxoasasicst Ha ¢CAMHULY naowajan B €EAUHN-
IlY BPEMCHM (T.€. IJIOTHOCTb MOTOKA 3HEPTUU WIU TUIOTHOCTb MOLLL-
HOCTH) HA PACCTOSIHUM ¥ pABHA:

S(r) = LPO,—
4nr-

IMpy NpoaoNXUTEIBHOCTU BO3ACHCTBUS U3JIyYeHUs He Goliee
20 MMH. CAaHUTApHbIE HOPMbI OFPAHUYMUBAIOT TUIOTHOCTb NMOTOKA
alieprum He donee S, = 10 Br/m’.

ITO 03HAYAET, YTO HAXOAMUTHCSE OKOJIO UCTOYHUKA MOXHO TOJIbKO
Ha PAcCTOSIHUSIX, Ha KOTOPbIX MO/YJIb BEKTOpa M3JiyyueHUs1 YMoBa-
[ToinTrHra (IVIOTHOCTD OTOKA IHEPrUK) OYAET MEHbLLIE, YEM Su.

S <S,
D

S(I) = ————’71"1 ;
4rr-

np,
S(ry=—%4<38§,;
W 4nr- ¢

r>1 =0k /4nS,r>r, z]-g;—

0

[TpoBeneM BbIMUCIICHUS:

OTBET: HaXOAMUTBLCS MOXHO TOJIBKO Ha PacCTOSIHUSIX, GOMBLUIMX,
ueMm r > r, = 0,63 M.
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Ilpumep 4. Konuenmpayus 3nexmponos caos uonocghepst 3emau co-
cmaeasem nowvto N, = 2 10° cm™'. Onpedeaums, kaxue snexmpomaz-
Humible 80aHb ompaxcaiomes om F-caos uonocghepbr 3emau HoubHo.

JlaHo:
N=2-100cm'=2-10"m?
g, =8,85- 1072 ®/m.

Pewenue. F-cnoit voHocdepsbl rpeacrasisiet co60i naasmMeHHbI
CJIOM C KOHIIEHTpALMEN 3IEKTPOHOB, KOTOPAsi MEHSIETCS! B 3aBUCH-

MOCTH OT BpEMCHH CYTOK. ,[luanchpuqecxaﬂ IMPOHULIAEMOCTD IJIa3-
Mbl paBHa:

£=1-(0fw)? =1-eN,Imw’ g,
riae N, — KOHUEHTpaLMs 3apsiKEHHbIX YaCTHULL,
e,m — 3apsil U Macca 3JIEKTPOHa;
® — KPYroBasi HaCTOTa UBTyUEHUsI;
g, = 8,85 102®/m — anexTpuyecKas 10CTOAHHasl.

anl YBCJIMYCHUU KOHUECHTPALMUHU JIEKTPOHOB HIN YMEHLUICHUN
4YaCTOTbI JUIAJEKTPpHUUECKAS MNMPOHULAEMOCTb YMCHbBLIACTCS. an
IIMC)JICKTpM‘lCCKOP‘l NMPOHHUUAEMOCTH &, MEHBILECH HYJISI, JIEKTpOMaAr-
HUTHBLIC BOJIHbI 3aTyXalOT U OTPAXarTCA OT 'PaHULLBI C € = 0.

SHCKTPOMaTHMTHblC BOJIHbI OTPAXarwTCss OT rpaHULDbI CJIOs

(e = 0), ec/1M KpyroBas 4acToTa w<w, =e'N,/me,.
JlIsi 4acTOTH Vv = /2T CIPaBELIMBO COOTHOLIEHUE:

2.2 =31 16 -12
c 4ncmau=\/4-9,86~9,1-10 91088510 o

A=—= 2 Tl 38
v, e’ N, 2-10"-2,56-10"
OTBET: HOUbIO JIEKTPOMArHUTHbBIE BOJIHbI C JUIMHAMMU BOJIH 60JIb-
LIMMH, yeM 74,42 M oTpaxatorcst oT F-cnosl.

3anauu
20. U3BecTHO, 4TO caHuUTapHasi HopMma B PoccuM BO3AENCTBUSI
3/IEKTPOMArHUTHOTO M3Ty4YeHHUsI B OJIMXKHEN 30HE PAIUOIOKallMOH-
HbIX W TEJIEBU3MOHHBIX CTAHLIMI cocTamisieT He Gonee 10 MKBT/cM2.
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Oupe/euTh BEPXHIO I'PAHULLY HAIPSDKEHHOCTH 3J1EKTPUUYECKOTO
HOJISL B DJICKTPOMArHUTHOM BOJIHE.

21. Cumrasi, 4TO Ha BHEIHEE U3JyucHUe yxoauT 10 npoueHToB
moioctn CBY-rieuku, onpeaenuts 6€3011acCHOE pacCTosiHME,
ecan nipu pabotre neun He 6osiee 20 MUHYT npeaesbHas a0nycTy-
Mast TUIOTHOCTb DHeprum pasna | mBr/cm’. CBY-neub cuutaTh 3a
TOYCHHbBIA MCTOMHMK MOLLUHOCTHIO | KBT.

22. HpejenbHo 101yCTUMbIA YPOBEHDb HANPSIXKCHHOCTU 3/1EKTPU-
yeckoro novist, coiasaemoro TV cranumsamu Ha vactore 300 MI'n
cocrasiisier 2,5 B/M. Onpenenutb npeaeabHo JIONYCTUMbIA YPOBEHD
IUIOTHOCTH 110TOKA IHEPIUH.

23. Jlaseprioe uaydyeHUe MCHOIbL3YIOT B Pa3/IMUHLIX 0b1acTsiX
meanniibl. CpaBHUTC SHEPTUIO KBAHTOB JIA3CPHOIO U3NYHYEHMUSI CO
CACAYIOIMMUA JUIMHAMU BOJIH:

a) ohraibMosiorust («rnpuBapuBaHue» cetuatku A= 0,514 Mxm);

0) repanus A=0,63 MKM.

24. PagocUrya 1nocbijiactcst BBEpx U orpaxaercst ot E-ciost
ta Buicote 100 kM. KoHueHTpaims 21eKTpoHoB B E£-clioe paBHa
10° cMm Y B iHeBHOE BpeMmst. Onpe/e/inTe 4acTory paainocUrHaia.

25. PawmocurHan nocbuiaetest BBEpX M orpaxaercs oT F-cios Ha
Boicote 200 kM. KoHueHTpaiust o1ekTpoHos B F-cioe paBHa 10° cm -
B AHeBHOE Bpemst. OripeeanTe 4acToTy palMOCUMIrHaIa.

26. KoHueHTpauums 3jieKTpoHOB Ha BbicoTe 200 KM B HOYHOE
spemst coctasisier 10° cM™, a B JIHEBHOE BpeMst Takast KOHLIEHTpa-
1LHMs1 JICKTPOHOB HabsoaaeTcsi Ha Bbicote 100 kM. PagnocurHan
KaKOH 4aCTOThbl JAaCT MH(MOPMALIMIO O COCTOSIHUU aTMocdepbl Ha
ITHX BBICOTAX B JIHCBHOE U HOUYHOE Bpemsi?

27. Ha Kakux 4acToTax A0JXKHA BECTUCh CBSI3b C KOCMMYECKUMU
allapatTaMmM MOHUTOPUHIA OKPYXaIOLEN cpe/ibl B HOYHOE M IHEB-
HOC BPEMsI, €CJIM MAKCHMAJIbHAsSL KOHILEHTPALLUst 3JIEKTPOHOB B aT-
mocdepe cocrapisier 107 em—3?

28. DyjlyT i1 OTpaxarbCst J1eKTPOMArHUTHbBIE BOJHBI C FPaHHUY-
1ot vacroroit 9 Ml s aneBHoe spemst ot F-cnost Ha Bbicote 200 KM,
CCJIM KOHIICHTPALIUS 3JIEKTPOHOB B HeM paBHa 10° cm—?

29. byayt JM orpaxatbcsl 3JICKTPOMAarHUTHbIE BOJHBI C TPaHMY-
HOM yacrotoit 9 MIiL B aHeBHOE Bpemst oT F-ciiost Ha BbicoTe 200 KM,
€CJIM KOHUEHTPaLUMst JEKTPOHOB B HeM paBHa 10° cm™?
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3anaua 3. Paguanmonnoe 3arpsiznenue Onocgepsl
|. OcHOBHOIi 3aKOH PaiMOAKTHBHONO pacnajaa

N = N() e )J’

e N — 4uCiIo He pacliaBiiMXcsi aTOMOB B MOMEHT BPEMCHHU (;
N, — YNCII0 He paciaBLUINXCSI SICP B MOMCHT BPCMCHH, IPUHSITLIN 33
HavanbHbIi nipu (1 =0);
¢ — OCHOBaHMWe HATYPANLHOro Jiorapudma;
A — MOCTOSIHHAsI PA/IMOAKTUBHOTO paciaja.
2. Ilepuoo noaypacnada T, ,» — TIPOMEXYTOK BPEMCHHU, 32 KOTO-
PblA YKUCA0 HE pacnaBLUMXCS AaTOMHBIX SUICP YMEHbBINACTCS B JIBA

pa3sa. nepuon rnoJjiypaciiajia ¢si3aH C MOCTOSIHHOM pacriiajia coor-
HOLICHUEM

In2 -(),693

AN A

3. Yucao amomos, pacnasuiuxcs 3a epems t
N=N, N=N,l ¢

4. Yuciro amomos s (‘()d(’p.)l('ll wuxes 6 [)(l()LIO(I KMUuBHOM U30MONE:

N = mN n
M

IJie m — Macca U30ToNa;
M — MoJisipHast Macca U30Tol1a,
N, — 1ocrosiHHast ABOTajipo.

S. Akmugnocmo A Hykauda 6 paduoakmueHom ucmounuke (aK -
TUBHOCTb M30TOIA) onpelesnsiercs 1no ¢popmyie

dN

A=|—
dt

|=AN =ANe ™.
6. Akmuenocmos uzomona 6 na4anviotit momenm epemenu 1 =0

A,=AN,

0 o




7. Akmusnocms u3omona U3MEHSIETCS CO BPEMCHEM T10 3aKOHY:
= A
A= A0 e™M,

8. Maccosas akmuenocms a paAMOAKTUBHOIO M30TOIA:

a= Alm.

9. 3axkoH ocJiabsieHUust Y3KOro Ny4ka MOHO3HEPreTHYeCKUX y-Jy-
yeil NpM NPOXOXKIEHHH Yepe3 NorIoLaollee BelecTBo:

1=1,ew,

rie / — MHTEHCHMBHOCTD y-Jlyuel B BElleCTBE Ha rybuHe X;
/, — NIHTEHCUBHOCTD Y-Jlyu€it, NaaloILMX HA ITOT CJIOM;
e — OCHOBaHHWe HaTypalibHOTO Jlorapudma,
[ — JIMHEHHbIK KO3 GUUMEHT ocnabneHus!, 3aBUCSLLMI OT JUIMHbI
BOJIHbI Y-JIy4€eil U OT NJIOTHOCTHU BELLIECTBA.

10. Croem nonosunioeo ocarabaenus Ha3biBa€TCs C/OM, TOJNLIMHA
X,,, KOTOPOIO TaKOBA, YTO MHTEHCUBHOCTD MPOXO/SLUMX HEPE3 HEro
y-Jlydei yMeHbluaeTcsi B 2 pasa:

In2 0,693
—

Xyp =

Ilpumep S. Onpedeaums nauanviyio akmusrocmo A, paduoakmus-
noeo maenus **Mg maccou m = (),2 MKT, a makyce akmugHocms A no
ucmeuenuu epemenu t = 14. [Ipednonazaemces, ymo 6ce amomot u3omo-
na paduoaxkmuensi.

Pewenue. HayasibHasi ak TUBHOCTb M30TOMNA
A() = )\’N()‘ (1)

IJ1e A — MOCTOsIHHASI pailuOaKTUBHOIO pacnaja;
N, — KOJINYECTBO aTOMOB M30TOIA B HAY&IbHbIA MOMEHT (7 =0).
In2

m
Ecnu yyectb, yto A= = N, = —A:!_N‘“ 10 hopmya (1) npUMeET BUI
2
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N
A =24 n2, ()
MT,

Bbipa3um Bxoasitue B 3Ty hopMyny BevuuHbl B CH 1 npose-
JIEM BBIYMCIICHUSI:

A,=5,15-10"2 Bk = 5,15 TBk.
AKTHUBHOCTb M30TOINA YMEHbLLUAETCSI CO BPEMEHEM I10 3aKOHY:
A=A e™. (3)
3ameHuB B hopmyiie (3) MOCTOSAHHYIO pacriafia A €€ BbIPaXeHU-
eM, MOJYYuM

A= Aoe 2%, _ Ao(elnl)"’/rvz,

NOCKOJIbKY €'"?= 2, TO OKOHYaTebHbI} BUJ ypaBHEHUE OYIET UMETH
clenylowmia: A = A, /2% .
CnenaB noACTaHOBKY YMCIOBBIX 3HAYEHUH, MONTYYUM:

A,= 8,05 10" Bk = 80,5 I'Bk.

Ilpumep 6. Borvucaumos moawguny ca0a nonogurHo2o ocrabnenus
napannenvrozo nyvka y-ay4eii 0As 600bl, ecAu AUHeUHbL Ko3pduyu-
enm ocnabnenus p = 0,047 cm™'.

Pewenue. I[1py1 NpoxoXaeHUH y-J1y4eit Yepes CI0M BelLecTBa Npo-
MCXOIUT MX MOIJIOIIEHHME, C/IEJ0BATEIbHO UHTEHCUBHOCTD Y-JIy4ei
3KCMOHEHLMATBHO yObIBAaET B 3aBUCUMOCTH OT TOJILUMHbI CJIOSI:

I= IOe"“.

[Mpoias noriowaloummm a0 TOJNWMHOM, PABHOW TOJNUIMHE
CJIOS1 MOJIOBUHHOTO OCNa0JIeHUs X, ,,, MYYOK y-JIyuei OyneT UMETb
UHTEHCUBHOCTb

172

I=1)2.
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IHoscrasus 3nadciue / v x B HEPBYIO HOPMYILY, HOJIYUUM:

1,2

. ‘l\] 3
= [ o W2
ol =1

1/2 =¢ "¢

[Tpostorapu@MHUpOBAB T1OCAEIHEE BBIPAKEHHAE, 1HOJYUHM UCKO-
MOC SHAUCHUC TOJMHBL CJ10s1 NOJIOBUHHOIO OCilabiecHUs:

In2

X\ e R

=142
H

[Moncrasus 3nauenue p = 0,047 cM~' 1 In 2 = 0,693, Haitiem Be-
JIHYTHEY .\'1/2:

¥y = 0,693/0.047 = 14,7 em.

COOTBCTCTBCHHO, CJIOW BOIbI TOJIIMHON B 14,7 ¢M cHMXACT UH-
ICHCHBHOCTD Y-JIyU4cH B JIBa pasa.

3anauu

30. Kakast 10131 HAaYaJIbHOIO KOJMYECTBA aTOMOB PACHAlEeTCs 3a
O TOJL B PAIMOAKTHBHOM n3oTone Topus *° Th. Tlepuon noay-
paciiajla 3Toro ui3oToria 7‘1/227000 JIeT.

31. B kposb uesioBeka BBeJIM HEOOIIBLILIOE KOJAUUYCCTBO pacTBOpA,
cofiepxaiero * Na ¢ aktusnoctbio A = 2,0+ 10* bk. AKTMBHOCTH
I emP kposu uepes 5,0 v okasanach 4 = 0,267 bk/cm’. Haittu 06bem
Kposi uesioseka. [lepuoj nosypacnasa Hatpust T,,= 14,8 yaca.

32. Cuerumk leitrepa, ycranosjieHHbli BOJU3K HIperiapata pa-
JMOAKTUBHOIO M30TONA cepelpa, 11PU IICPBOM M3MCPEHUN PETrUCT-
prposai 5200 -uacTuil B MUHYTY, a uepe3 cyTKH Tosibko 1300. Ori-
PCJCIHTDL TIEPUOJL T10JIypaciiaja Uu3orona.

33. IlpumensieMblid JUISI TTOJIABJICHUST BECCHHETO TIPOpacTaAHUs
Kaprodesist n Ipyrux osoueit paauoaktusibiit . Co umeer nepu-
OJ1 IoJiypacriana Tm: 5,3 rojia. B oBouexpaHuiuniile 3a10XeHO KO-
amuectso ', Co, nmcioutero aktusHocth A =10 Ku. Onpeaenurn
AKTHBHOCTb KOOAJIbLTA Uepes JABa rojla.

34. B cocyjbl, cojepxauime 1o 8 Kr 3¢MiIu juUist HIPOBEJICHUSE arpo-
OHOJIOTUUCCKOIO IKCIIEPUMEHTA, BHECCH Pa/lMOAKTUBHbBIN docdhop
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2 P u3 pacuera A;=0,3 MxKu na | kr nousbl. Onpejenure akTuB-
HOCTb M30TOMNa B KaXJIOM COCYJ/I€ K KOHLLy OIlbiTa, T.¢. Uepes 43 cyT.
[Tepron nonypacnana sroro uszorona ocdopa 7, /2=l4,8 CYT.

35. 1nst YHUUTOXEHUS BPEAUTENICH 3¢pHA B 3¢PHOXPAHWIMILC
ucrnionb3oBan ¥, Co B Buie npoBosioku Maccoii | . Conepxanue pa-
JIM0AKTUBHOTO KobaJibTa B ripoBojioke coctapiser 0,01% ot Macchbl
MpoBOJIOKK. OnpenenuTb aKTUBHOCTh A paJIMOaKTHBHOIO KODAJIbTA,
[epUOJL NoJIypacajga 31oro u3orona kobajisra T, /Z=5,3 roja.

36. 1nsi noBbIlLIEHUS YPOXKAUHOCTH CEMEHA TMILIEHUIbI ObUIM Ha-
MOU€EHbI B paCTBOPE a30THOKMCJIOTO HATPHsl, B KOTOPOM HATPUIA Npejt-
CTaB/ieH PaJIMOAKTUBHBIM M30TONOM | Na. Ob1uasi akTMBHOCTb pa-
CTBOpA, BIIMTAHHOrO 3epHOM, cocTtaBuia 1,6 MkKu. Bo ckosbko pa3
YMEHBLLIUTCS] aKTUBHOCTD 3€pHa 4Yepe3 3 CYyTOK 1ocJie NpeAarioceBHOM
obpaborku? Ilepron nonypacnana Harpus 7, = 14,8 yaca.

37. CKOJIbKO CJI0EB IMOJIOBUHHOTO ociabiieHus Tpedyercst, 4To-
Obl YMEHBILIUTb MHTEHCUBHOCTD Y3KOT0 Iyuka y-jyueit B 100 pa3?

38. UyryHHas ruiMta yMeHbIIAET MHTEHCMBHOCTD Y3KOIO Iy4Ka
y-ny4eit (3Heprusi kBaHToB 2,8 M3B) B 10 pa3. Bo ckosibko pa3 yMeHb-
UIMT MHTEHCUBHOCTb 3TOTO yYKa CBUHLIOBAsH IUIMTA TaKOM XeE TOJI-
1mHbI? JInHelHbie KO3(P ULMEHTBI OCabJICHUSE JUIsl YyTYHA U CBUH-
11a MPH JAHHOM DHEPTUH Y-1y4eil COOTBETCTBEHHO PaBHbI:

1,=026 cM !, p.=046 cm .

39. Ans y-nyyeit aHepruei | MaB TomLMHBI NOJIOBUHHBIX CJIO-
eB ocabaeHuUsl AIIOMMHUSL U CBUHLIA COOTBETCTBEHHO PaBHbI:

Xom ™ 4.5 cMm,

x,,= 0,87 cm.

Haiaure nuHeiHbie KO3 GULMEHTDI OcabieHust |1 3TUX Be-
LICCTB.

3anaya 4. AKycTHYECKOe 3arps3HeHne OKpYXKaloleil cpebl
I. Ckopocmb pacnpocmpanenus 36yka ¢, 0aura 80aHsl h u yacmoma
36yKa v CBSi3aHbl COOTHOLLIEHUEM
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2. Uumencusnocms 6oarol (NJIOTHOCTh MOTOKA I3HEPIUM)

I= W, ¢,

rj1e 0 — 00BEMHast IVIOTHOCTb SHEPTUH KoJiebaTe/IbHOro IBUXEHHUSI;
¢ — CKOPOCTb BOJIHbI.

3. CBsI3b MHTEHCUBHOCTH 3BYKa (/) U 38yKk06020 daénenus (p) Juisi
IJIOCKOM BOJIHBI:

IJIC p — IUIOTHOCTb CPe/ibl, B KOTOPOM PacipoCTpaHsieTCs 3BYK;
¢ — CKOpOCTb 3BYyKa.

4. bea (b) — B 0OLLEM Cilyvae CAMHMILA JOorapuMHUUECKON OT-
HOCHUTEJILHOM BEJIMUMHBI (JorapudMa OTHOLIEHUSI IBYX OTHOUMEH -
HbIX (DU3UMYECKUX BEJIMUMUH).

Hanpumep, ypogens unmencugiocmu 3eéyka B b:

L, :lg—[—; I=10~l()[",

0

i/1e L, — BbipaxeHHbIi B benax ypoBeHb MHTEHCUBHOCTH | 3ByKa OTHO-
CHTEbHO [, NPUHATOrO 3a HAYabHbI YPOBEHb ILKAJIbI.

Yposeiv unmencusnocmu 3eyka B neunbenax (nb):

LI - l()lgi, I - [U 'IOUJL‘.

0

[TocKObKY MHTEHCMBHOCTD 3BYKa IPSIMO ITPOMNOPLMOHaA/IbHA KBaJl-
paTy JaBjcHMsI 3BYKa, TO YPOBEHbD JaB/icHUs 3ByKa B b Bbipaxaercs:
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aBab:

r p
L, =10lg— =20lg—,
Po Po

e p — aMIUIMTYyAa 3BYKOBOI'O 1aBJICHUSL.

YcnosHo npunumaerest, yro /= 107" Bt/ m*up,=2- 10" [la =
=20 mk[la. ITH 3HaYEHHUSI COOTBETCTBYIOT HOPO2Y CABIUUMOCMU HA
yactote 1000 I1. C 10CTaTOYHOI CTENEHBIO TOYHOCTH MOXHO CYU-
TaTh, YTO Lp = L

5. Yposenv epomxocmu L 3aBUCUT OT YPOBHSI MHTEHCUMBHOCTH
3ByKa M €ro 4acTtoTbl. 3aBUCUMOCTb 3Ta C/I0OXKHas!, MO3TOMY Ipo-
CTbIM AHAIMTUYECKUM COOTHOLICHUEM OHA BbIpaXeHa ObiTb HE MO-
XET.

6. YyecmeumenbHocms 4en08€4eCK020 YXA K MUXOMY U 2POMKOMY
36YKy OTPAaHMYEHA MOPOTOM CJBILIMMOCTHU U TNOPOTroM
6oneBbiXx owmyuleHU. Oba 3TH NoOKazaTensi 3aBUCSIT OT Hac-
TOTbI 3BYKa.

7. I1py HAIMYUM B TIOMELIEHUH HECKOJIBKMX UCTOYHUKOB LIyMa
CKAA0bIBAOMCA UHMEHCUBHOCMU CO30ABAEMbIX UMU 38YKOBbIX GOAIL, T.€.

Lo =1+ 1L+ .+1

obuy n

Orcioaa Uis ypoBHSI HHTEHCUBHOCTU 3BYKa B AB, co3naBaemoro
HECKOJILKUMU UCTOMHUKAMM, TOJIy4aeM CJIE/YIOLLEe BbIPAXEHUE:

1 1
L, =10lg ‘}6“‘ =101g(1—‘+j—2+...+i].

0 0 0 I(l

Ecnu HIYM CO31a€eTcCst paBHbIMU 10 HHTEHCUBHOCTU UCTOYHUKA-
MH, TO

L,=L,+10lgn,

re 7 — YUCJI0 UCTOYHUKOB LLIyMa,
L, — ypoBeHb 11yMa i-0ro0 MICTOYHHKA.
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8. Humencusnocms 38yKa 1na paccmosnuu r om mo4euHo2o ucmoy-
HUKAQ 368YKd, T.€. BEJIMYUHA, YUCIIEHHO paBHasi 3HEPTUM, NTEPEHOCH -
MOI1 3a €IMHMLYY BPEMEHHU Uepe3 €AMHUILY TUIOLIAAN, OIIpEaeIsieT-
Csl COOTHOLLEHUCM:

N
I —

= —,
4nr-

e N — MOULHOCTB TOUEUHOIO MCTOMHUKA 3BYKa;
F — PACCTOSIHUE OT UCTOUHUKA 3BYKA J10 TOUKH 3BYKOBOTO MMOJIS, B
KOTOPOH ONpPeAesieTCsl UHTEHCUBHOCTbD.
9. Yacrora kosiebaHuit, BocipuHrMaemas Habuoparenem (3¢-
ek Jdonnepa):
, c¢cto

‘I = l/‘
CFu

I/IC v — 4acTOTa, MOChUIAEMast MCTOUHUKOM 3BYKa;
U — CKOPOCTb JIBHXEH st Habntonatest;
1 — CKOPOCTb JIBUXCHUSI MCTOUHUKA;
¢ — CKOPOCTb PACIIPOCTPAHEHUS 3BYKA.

B(’/).\'Illl(_’ 3HAaKU COOTBECTCTBYIOT BCTPEUYHOMY NBHUXECHUIO Hab110-
JIaresist 1 MCTOUTHUKA, nusichue — NBUXEHUIKO UX B NPOTHBOIIONIOX -
HBIC CTOPOHDI.

IMpumep 7. Yposens 36yxo60e0 daeaenusn Lp = 4005b. Haiumu amn-
Aumyady 36yK08020 0asaelus.

Pewenue. YpoBeHb 3ByKOBOTO JlaBJIEHUSI Lp, BbIpaXEHHbI! B AD,
CBSI3aH C AMIUIMTYLOW 3BYKOBOI'O J1aBJACHUS p COOTHOLLIEHUEM

, g
’ P ()

[Tockonbky p, =2 - 107 Ila (aMnInTYAa 3BYKOBOTO J1aBJEHMSI
1IPYU HYJIEBOM YPOBHE TPOMKOCTH), TO

201g £ = 40.
p[)

(S}
(3]




Orcrona e =)

[IpousseneM BbIYMCIIEHUS:
p=p,-102=2-10%-102=2- 103 Ila.

OTBeT: aMIUIMTYIa 3BYKOBOTO jaaBienusi p = 2 - 10~} Ia.

Ilpumep 8. Hcmounuk 3eyka wacmomou v = 1800 Iy npubauxca- ‘
emcs K HeNOOBUNCHO YCMAHOBAEHHOMY PE30HAMOpPY, HACMPOEHHOMY 1A |
aKycmu4ecKkyrto 80aHy OAUHOU }»w= 1,7 em. C kakou ckopocmoio 004-
JHeeH 08uU2amMbCA UCMOMHUK 38YKa, 4mobbl 8030yxncoaemole UM 36YKO- |
8vle 801HbI 8b136anu Koaebanus pezonamopa? ( Ckopocmbs 38yKa
¢ =340 m/c).

Pewenue. CornacHo npuuuny {onjepa, yactora 3ByKa, BOCIpU-
HUMaeMas HaboaaTesIeM, 3aBUCUT OT CKOPOCTH JIBUXEHUSI UCTOU-
HUKa 3BYKa M CKOPOCTH JBHXEHUS Haboaaresisi. DTa 3aBUCMMOCTb
BbIpaxaeTcsa GopMyJioi

i Fu Vs (4
rae v — 4acToTa 3ByKOBbIX BOJIH, U371y4a€MbIX UCTOYHHNKOM]
¢ — CKOpPOCTb 3BYKaA,
U — CKOpPOCTb ABHUXEHHUS UCTOYHUKA,
U — CKOPOCTb IBUXCHUS Ha6monaTejm;
v — 4aCTOTa BOJIH, BOCIIPUHUMAEMBIX Hab IOAATEJIEM.

YuuTthiBas, 4TO HabJI0AATE/Ib OCTAETCSl HEMOABUXHBIM (v = 0),
n3 ¢opmyinsl (1) nonyyaem:

V=Y (2)

c—u

u=c(l—{7). 3)

33

OTciona



B 5TOM BbIpaXXeHMH HEU3BECTHO 4UCA0B0€ 3HAYEHUE 4ACMOMbI V' .

Jlist TOro, 4ToObl BOJIHBI, NPUXOASLIME K PE3OHATOPY, BbI3BAIU
ero KonebaHusl, 4aCTOTa BOCIIPMHUMAEMBIX PE30OHATOPOM BOJIH V'
JIOJIXHA COBNAAaTh ¢ COGCTBEHHOM 4aCTOTON pe3oHaTopa v, ., T.¢..

1 C
y =y ==

Y PO 4
A 4)

rae A, —UIMHA BOJTHbI CcOOCTBEHHbIX KOJIEOaHMii pe3oHaTopa.

lMoacraBuB BbipaxeHue v' U3 paBeHcTBa (4) B popmyay (3), no-

JIYUUM
79
=(.'[l— "“j=c—vkw. (5)
c

[TojicTaBUM 4UMCIIOBbIE 3HAUEHUSI B BbipaxeHue (5):

u=340 m/c - 1,8 - 10* - 0,017 M/c = 34 m/c.

3anayn

40. N3BECTHO, YTO YEJIOBEYECKOC YXO BOCIIPUHUMAET YNpyrue
BOJIILE B MHTepBaie yactoT ot v, = 20 g0 v, = 20 k1. Kakum wim-
HAM BOJIH COOTBETCTBYET 3TOT umepnan B BO311)’XC B Bozie? CKopocTH
3BYKa B BO3JlyX¢ M BO/E COOTBETCTBEHHO paBHBI v, = 340 M/C m
v, = 1400 m/c.

41. Pa3pbiB 6apabaHHOM MepernoHKM HacTyNaeT rnpu ypoBHE UH-
TCHCUBHOCTH 3BYKa L = 150 1b. Onpeaennre MHTEHCUBHOCTDb U
AMIUIMTYHOE 3HauyeHMUE 3BYKOBOIO JIaBJIEHUsI B BOJIHE VISl 3ByKa
4acToToM, v =1 k[il, Npy¥ KOTOPbIX MOXET HACTYIIUTbL pa3pbiB Oa-
pabaHHOM MEpPErnoHKHU.

42. lllym Ha ynuie, KOTOpOMY COOTBETCTBYET MHTEHCUBHOCTD 3BY-
ka L =50 ab, cabliien B KoMHate TaK, kak wym L, = 30 ab. Haii-
JIUTe OTHOLUEHHWE MHTEHCUBHOCTEI 3ByKa HA YJIMLIE U B KOMHATe.

43. 3BykoBasi BosiHa yactotoi v = 200 [ii npoXoauT HEKOTOpoe
paccTosiHMe B noriouwaollei cpene. MHTEHCMBHOCTb 3ByKa INpH
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3ToM ymeHbluntest ¢ /= 107 Br/m? 1o /, = 10 Bt/m?. Ha ckoibko
Nb yMeHbIUTCS ypOBEHb UHTEHCUBHOCTH?

44. 3ByxkoBasi BOJIHA MpOLLJIa Yepe3 Meperopojiky, BCJACACTBUE
4Yero ypoBeHb MHTEHCUBHOCTH 3ByKa yMeHbuiwiacst Ha 30 nb. Bo
CKOJILKO pa3 yMeHbIINIaCh MHTEHCUBHOCTL / 3ByKa?

45. YpoBeHb MHTEHCUBHOCTH 11yMa motopa L = 60 nb. Kakos
Oy/leT ypOBeHb MHTEHCUBHOCTH, €CJIM OYIlyT OJIHOBPEMEHHO pa-
6oTaTh:

1) Tp¥ TaKuX MoOTOpA;

2) JiecaTbh TAKMX MOTOpOB?

46. YpoBeHb MHTEHCUBHOCTHM lliyMa B [OMCLILEHUM, TJie paboTa-
10T 5 MoTopoB, paBeH 80 1b. KakoB 6yjieT ypoBeHb MHTEHCUBHOCTH
LIyMa B 3TOM [OMEIIIEHUH, €CJIU OTKJIIOUUTD JIBa MOTOpa?

47. Ha pacCTOsiHUM r,= 24 M OT UCTOYHMKA HIIyMA MILIX JIMHEH-
HbIX Pa3MEpoOB YPOBEHb UHTEHCUBHOCTH 3ByKa L = 32 nb. Haittu
YPOBCHb MHTEHCMBHOCTH DTOIO 3BYKa Ha PACCTOSAHWM 1, = [OM.

48. IBa noesjia uayT HaBCTPEUY APyl JAPYry CO CKOPOCTIMHU
72 kM/4 1 54 kM/4. [Tepsbliit noesn naer cuctok ¢ vacroroi 600 it
Haiitu yactoTry KosebaHuit 3ByKa, KOTOPLIMA CILIIIMUT 11aCCaXHUp
BTOPOroO Mnoesfa:

1) nepen BCTpeueit rnoes3jion;

2) nociie BcTpeuu, kora noesiaa pacxousrcst, CKopoctb 38yKa B
Bo3ayxe 340 m/c.

49. MuUMO XeJIe3HONOPOXHOM TIATHOPMbBI TIPOXOJAUT JIEKTPO-
noesa. Habnonarenb, crosiiivii Ha uiathopMe, CIIBLILIUT 3BYK CU-
peHbl iekTponoesaa. Korjma noesn npubamnxaercsl, Kaxyulascst
yacroTa 3Byka v, = 100 [i1; Korna roesjt ylaiseres, Kaxyuascs
yacrora v, = 900 Iu. HaiTn ckopocTb 1noe3jia u 4acToTy 3ByKa, 13-
llaBaeMoro cupeHoi anektponoesna. Ckopoctsb 38yKa 340 m/c.

3anava 5. Xumuueckoe 3arpsi3HeHHe OKpYKalouiei cpe/bl
M METO/Ibl XHMHY€ECKOI0 KOHTPOJISi XHMHY€CKOr0 3arpsi3HeHus
ounocdepni

[MpeanpusaTust XMMUYECKOIA, LIEJUTIONI03HO-0yMaXHOI, 000pOH-
HOM, HedrenepepabaTbiBaioOlUICit POMbBILLIEHHOCTH, a TAKXE IPo-
MbILLJIEHHOCTU MHUHEPaA/JIbHbIX yqupcum"i pacrioJiararot KpyiHbi-
MU 3aracaMy Bp€HbIX BELLIECTB. 3HauyMUTENIbHbIE UX 3aI1aChl cocpceiio-

35




TAaUUBAIOTCS Ha OOBEKTAX arpapHOIO U XO3SMCTBEHHOI'O CEKTOPOB
crpanbl. [Tpy TPAHCIIOPTHBIX OlICPALIMAX € ONTACHBIMU I'PY3aMHU TaK-
Xe MPOSIBJISIIOTCS MHOTME BHILbI O1IACHOCTEI: 3aepsa3nenue OKpyxcaro-
et cpedol, XUMUHECKAs AKIMUsIoCb, MOKCUHHOCMb, KOPPO3UOHHOCMb,
PAOUOGKMUBHOCHTb, HOJCAPO- U 83pbIgoOnacHocms. st HEJONYLLEHUS
aBapUIHHBIX CUTYaUMH HEOOXOAMMO YYUTBIBATH XUMHUUYECKHUE CBOM-
crBa olacHbIX Bewecrs. X 3HaHMe W IIPUMEHEHUE COOTBETCTBYIO-
IIMX METOJIOB JIE3aKTHUBALIMKU, HEUTPAIU3ALIMM 1103BOJIUT CBECTH K
MHITUMYMY TOCJIC/ICTBUSL JIMKBWIALIMA aBAPUMHBIX CUTYALLUM.

3arpsi3HsiioniMMu ouocdepy BelecTBaMM MOIr'yT ObITh COCAMHE-
HMSE TIPAKTUUECKHU BCEX 3JIEMEHTOB NEPHOAMYECKOM CUCTEMBI 3J1e-
menroB .. MeunaenecBa. MHOIMe 3JIeMEHTbI UMEIOT CXOHbIE
CBOHCTBA, U MO3TOMY MX YIOOHEE paccMaTpuBaTth 110 rpyrniam, B
KOTOPbIX 2JICMCHTbI OObCAMHCHDBI 110 XMMHUYCCKHMM HJIM TOKCUKO-
JIOTMUYCCKHMM TIPU3HAKAM.

[pumep 9. Onuwume ocnosnvie u onacivie ceoilcmea, Hanuuiume
COOMBCMCMBYIOUUE YPABHENLSI XUMUYCCKUX peakyuli okcuda cepot (V).

Pewenue. Okenit cepol mmeet Xxumuueckyio gopmyay SO, npea-
crapisieT COO0M OeCIBETHBINA a3 ¢ YAYUUIMBBIM 3a11aXOM ropsiliei
cepol; pactBopuM B Bojie. Temiieparypa kuiicHust cocrarisiet — 107 C,
10s10My SO, SIBJSIETCSI PACTBOPUTENEM JUISI MHOTMX OPraHMUYCCKHX
(GeH3oa, TOJIyoa M APYrHx) U HCOpraHMueckux (a3ora, BOJbl) Be-
uieers. B SO, cepa umeeT HpOMEXYTOMHOE 3HAUCHUE CTENEHU OKHUC-
Jenust +4, U ¢ XMMHUUECKON TOUKHM 3PEHUSI ITOT OKCHJL SIBJISIETCS] aM-
(poTCpHBIM KAaK OKUCIIMTEIb-BOCCTAHOBUTEIb.

Omnachbie cBoicrsa SO,: TOKCHYHOCTb, XUMHUUECKast aKTUB-
HOCTDb, JEMCTBUC HA OKPYXAIOULYIO CpELy.

TokeHuHOCTB. YXKE NnpU MajibiX KOHUCHTPALMSX AMOKCHIL CEPbI
CO3/1a€T HEHPUSITHLIA BKYC BO PTY M pa3ipaxaeT CAU3UCTbIE 000-
J0ukK. Bawixanue Bosnyxa conepxatiero 6onee 0,2% SO,, Bbi3bl-
BACT XPMIIOTY, OALILIKY W OBICTPYIO MOTEPIO CO3HAHMA.

XPOHHUCCKOC OTPABICHHUE CEPHUCTBIM ra30M (NPU MajibIX KOH-
HEHTpAIMUSX) BEACT K MOTEPH anieTuTa, 3aropaM ¥ BOCIIAJEHHIO
JILIXATEJIbHBIX NMYTCH. MakCUMaIbHO JIOIYCTUMOW KOHLIEHTpallu-
¢it SO, B Bo3ayxe cuntaetest 10 Mr/m’.
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Okcu cepbl (1V) okasbiBacT ryoMTe/IbHOE JICKHCTBME H HA pacTe-
HUs1, YTO OOYCJIOBJIEHO €r0 pacTBOPCHUEM BO BJIare, HaXoJsIIECiics
Ha JIMCTbIX. OBpa3yIOIMIACSE PACTBOP OKMUCIISIETCS IO CEPHON KHC-
JIOTbI KMCJIOPO/JIOM BO3/1yXa, KOTOpast U OKa3blBACT BPE/HOE JACHCTBUC.

Xumuueckas akTuBHOCTb. SO, SIBISETCS CHILHBIM BOCCTAHOBU-
TeseM. MHOIMe peakiimM CEpHUCTOrO ra3a IPOTCKAIOT B BOHbBIX
PacTBOPAX M [OITOMY SIBASIOTCSI PEAKUMSIMU CCPHONH KUCIIOTDI.

B3anMoseiicTBHE ¢ KMCIIOPOJIOM BO3JlyXa MOXCT IIPOTECKATD 1PH
oObruHbIX yesosusix: 280, + O, = 280,

C a30THOI KUCIIOTOM: SO + 2HNO, = H SO +2 NO,

C Bojoit: SO, + H.O = H, b 0

[Tpu sTOM ()6pa3yuul LLpHdH kucitora. OJIHAKO ee cojepxatine
B PacTBOPC HECBCJIIMKO M COCTABJISICT HECKOJILKO [POLCHTOB.

H SO, siBjisicTcst CUIBHBIM BOCCTAHOBUTC/ICM:

H SO + MnO, = MnSO, + H,0

4HSO +KCr() KSO +C|(S())+4H0

HSO +Cl +H ()‘2H(l+ HSO

Pcaxunn SO KaK OKHUCJUTEISE TIPOTCKAIOT [IPH JLOCTATOUHO Bbl-
COKMX rcmncpalypdx, 1103TOMY B OOBIMHBIX YCHIOBHUSIX OHHM HC 11PEJL-
CTaBJSIIOT OITACHOCTH.

JleiicrBue Ha okpyxaiouyio cpeay. Okcui cepol obpasyctest BOOJIL-
HIMX KOJMUYCCTBAX B ITPOMBILUICHHDBIX paitOHax, IJi¢ CKHUIACTCs MHO-
IO YIJIst, CO/IEPXKAIIEro J1axe HEOOJIbIOE KOJIUUCCTBO cepbl (00bIY-
no 1-2%).

SO, B arMoc(epe BbI3bIBAET KOIJICHCAIMIO BO/ISIHBIX 11APOB B
BUJIC TYMAHa M B TOM CJIydae, KOIJla KOHLCHTpaluMsl 1apos (JlasJje-
HHUE 11apOB) MCHbILE, YEM HEOOXOAMMO JUISI HOPMUILHONH KOHJICH -
calmm. 1o obbsicHsieTCst TeM, 410 SO, 00pasyeT ¢ BOJ0I pacTBop,
JIABJICHUC T1apa KOTOPOTO MEHBIIE, YCM Y YUCTOM BO/ABL. DTOT pa-
CTBOP NEPEXOUAMT B KHUJKOEC COCTOSIHMUC B BHIE MCJILUAKTLIHMX KalIC/Ib.
SBjieHKEe ycyryousieTcsi HaJIMUMEM TBEPJIbIX YacTHLL JbIMa, KOTO-
PbIC CJIYXAT LIEHTPAMM KOHJICHCALIMM JUISI MCJIbUARLLIMX Kalleib TY-
mMaHa. PactBopetiHblit okcHji cepbl (1V) M cepHUCTast KUCIOTa OKMUC-
Jsstiorest 10 SO, m H,SO, coorsercrieio. OOpasyioutmicst TyMat
M BbITIAJAIOWMIA JIOX/Ib UMEIOT KMCIYIO peakiimio. Tak 1npoucxo-
JIIMT MopaxeHue pactureibHocTu. U3 nepesbeB Hanbosice uyB-
CTBUTEJILHBI €JIM U COCHBI, U3 UBETOB — poO3bl. Kucibie 10X/1H
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JICCTBYIOT Ha ool M (GpykTel. Boaa Boroemos, ocobeHHO 03ep,
TAKXE 3aKMC/SIETCSI, YTO BEAET K UCUE3HOBEHWIO MHOTMX BUJIOB pbi0
M JIPYTUX XUBbIX OPraHU3MOB.

Kucnast BjlaxHasi cpejla Bbi3blBaET KOPPO3UIO METAUIMYECKUX
31N, MAllIMH 1 MEXaHU3MOB.

3anaum
50. Cenen u ero coeqmetins (SeO,, H,Se).
51. @ocdop u ero coeanHeHust (P, O H ,PO,).
52. Xnop u ero cocamHenust (HCl, HCIO OKCHMIIbI XJIOpa).
53. bpom u cro coeantienmst (Br,, HBr).
54. Asor u ero coeantennst (NO, NO,).
5S5. ®drop u ero coeauHenust (HE, ¢dropust).
56. Moa u ero coenmuenus (1,, HI).
57. Yrnepoj u ero coenutenus (CO, CO,)).
58. dpceotibl.
59. [MosepxHocTHo-akTHBHBIC Bentectsa ([TAB).

3anaua 6. Bo3aeiicTBHe 3arps3HsIOLMX BElLECTB
(MOHOB METAJLIOB) HA Y€/I0BEKA M XKMBOTHbIX
(pacnpenenenue B Opranu3mMe H TOKCHYHOCTD)

[CoOXMMHSI OKPYXKAIOLICH CPe/Ibl CBSI3aHA € pacnpelesieHue Xu-
MHUYCCKHMX 2JIeMEHTOB B aTMocdepe, rusipocdepe v antochepe 3eM-
Ju. OcoOblit MHTEPEC TIPE/ACTABISICT MOHUTOPUHT METAUJIOB, CO-
JICpXKaAHUC KOTOPBIX BO BCEX Cpc/laX YBEJMUYMBAETCSl B pe3yJibTaTe
JOOBIYM MMHEPATOB M 110JE3HbIX MCKONAEMBbIX M3 JiMTOChEpBI, a
Takxe OJlarojlapsi TeXHONAOrMucckuM rnpoieccaM. IonobHoe nime-
HCHME 110/IBEPraeT JIOKIbHYIO OUochepy pUCKY J1eCTabUIN3aLIMH,
A TAKXKE OMACHO JUISl 310POBbSI JIIOJICH, [TOITOMY 3THU METa/LJIbl KJjlac-
CHUPUIMPYIOT KaK MOTCHIIMAJILHO OIaCHBbIE.

OOnapyxXuBaeTcsi ABOUCTBCHHASI POJib MOHOB METAJLIOB, KOTO-
pYIO OHU UIPaOT B (HU3MOJOIMU: HEKOTOPbIC U3 HUX HEOOXOAUMbI
JUISI HOPMAILHOTO TEUCHUSI XXM3HHU, B TO BPEMs KaK OOJIbLLIMHCTBO
M3 HAX TOKCHUHBI [PH TTOBBIHICHHBIX KOHIIEHTPAIMAX U, CIel0Ba-
TCJIILHO, BPEAHO BJAMSIOT HA AKTMBHOCTb XUBbIX OpraH1M3MOB.

Metauibl 1erko pearmpyior ¢ 6MOIOrMYECKUMHM MOJIEKYJIAMH, OCO-
OCHHO ¢ OEJIKOBBIMM MaKpPOMOJIEKYJIaMU. BTO 0OYCJIOBIEHO TEM, YTO
MOHDBI METALIOB BbICOKO PCAKLIMOHOCIIOCOOHbBI, a B OEJIKOBBIX MaKpO-
MOJICKYJIaX MMEIOTCS MHOTOUMCIIEHHbBIE (DYHKLIMOHA/IbHBIE TPYIITIbI.
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Mertaiibl 0OHAPYXHUBAIOT HIMPOKOE TOKCHUYHOE jieicTBue. He-
KOTOPBIEC U3 HUX OKA3bIBAOT SIBHO BbIPAXEHHOC JCHCTBUE HA MHO-
FOYMCJIEHHBbIE OPraHbl-MUILIEHU TIPUMEPHO B OJIMHAKOBbLIX /103aX; B
JIPYrux ciayuasix Haubosiee YyBCTBUTE/IbHBIM OpraH ObiBaeT TPYHO
UACHTUHULHPOBATD.

IMpumep 10. /Ipoanarusuposame abcopbyuro, pacnpedesenue u
MOKCUYHOCMb UOHA Memanaa (Ha npumepe ypamda) 6 op2aHu3mMe 4eno-
8€KA U HCUBOMHDIX.

TOKCMUHOCTb YpaHOBBIX COEAMHEHHUIT Oblla 0OTMEUeHa 1aBHO, 110-
CKOJILKY O0JIbILIOE KOJIMYECTBO YPAHOBbIX Py IepepadaTniBaeTCst JUlsH
BbIJICJIEHUSI U3 HUX 2JIeMCHTA paausi. OLLEHUM XUMHUUCCKOE BJIUSIHUE
YPAHOBbBIX COEJIMHEHUIA HA BLICILIME OPraHU3Mbl, HE 3aTparvBast pa-
JIMALIMOHHYIO OIMACHOCTb HECTAOMJILHBIX YPAHOBBIX M30TOMNOB.

YpaH — 3JICMEHT ¢ aTOMHBIM HOMEPOM 92 — OJIMH U3 IIPCICTABU-
TCJICH TPyIilibl AKTUHHUIAOB — MMEET CaAMYIO BbICOKYIO aTOMHYIO Mac-
Cy U3 BCEX BCTPEUAIOLIMXCS B ITPUPOJIC DICMCHTOB, MOXCT HAXO/MUTh-
Cs1 B HECKOJIbKUX BasieHTHbIX cocTosiHmsx (I, IV, V u V1), no ronbko
U(1V) b U(VI) crabuiibhbl B BOAHBIX pacTBopax. Hanbosiee BaxHbl-
MU COC/IMHCHMSIM U3 DTUX JIBYX CEPHUH SIBJISIIOTCSI OKCHJIbI U rajlore-
HUJIbI; UX TOKCUMYHOCTb 3aBUCUT OT UX (PU3UKO-XUMHUCCKHX CBOMCTB,
CKOPOCTH TI011a/IaHUsI B OPraHMu3M, OT IPUCYTCTBUSI BbICOKOTOKCHUY-
HbIX T/IONCHITPOU3BOAHDIX rpyrin Tuna UF, n apyrux yciosuii.

AOcopbuus, pacnpenesieHde M 3KCKpelusi ypaHa B opraHusme. AO-
copOuMs ypaHa CHIIBHO OTJIMYAETCs! UL €r0 PasIMYHbIX COE/IMHE-
HUHU B 3aBUCUMOCTHU OT UX PU3MKO-XMMUUCCKUX CBOMCTB, a TaKXe
11yTH MX BBEJICHUSI B Opraln3m. BesinuuHa JieroyHom abcopodumu ypa-
Ha (50%) nosiyueHa npu UCNbITAHUAX Ha Kposinkax. Opranbl jblxa-
HUSL U XKENYJOYHO-KUIIEYHBIA TPAKT MOIYT CTaTb BAXHEULUMMHU 11y-
TSIMM NIPOHUKHOBEHMS 3TOro MeTasuia B opraHusM. OjHako abcopo-
LMS1 ypaHa B KMILEYHUKE Malo M3yueHa. HekoTopbie coeautenus
ypaHa MOryT abcopbupoBaThCst KOXEN, ypaH HaEH TaKXe B KPOBC-
TOKE KPbIC T0OCJIE IePMAJIbHOrO KOHTAKTa C ypaHWJI-HUTPATOM.

PacrnipesneneHue ypaHa B opraHu3Me 3aBUCUT OT NPUPOAbI BBE-
acHHoro Beulectsa. [ocjie MHBEKIIMK ypatl 10BOJIbHO OLICTPO y/1a-
JIIETCS U3 KPOBETOKA, oceaast B rovykax u koctsix. Coau ypaHuia B
otanuue ot cocamHeHuin U(1V) He akKyMyJIMPYIOTCS HU B [TOUKaX B
3aMETHOM KOJIMYECTBE, HU B KOCTSX WK dekanusx. [JiaBHbIl 1yThb
BbiBesieHUs ypaHa U(VI) u3 opraHuszMa — 3KCKpElMst C MOYE.
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Tokenunocts ypana. [Toukn — 95710 1aBHast MuuicHb ypasa. Jler-
KOCTH 0OpasoBanist OukapdoHaribix Komiuiekeos UO,’ coBMeCTHO ¢
HAGIHOJC HIEM, UTO WIKOTOAL HOHIKACT TOKCHUHBI ddeKT, npu-
BOANT K TIPCIONOKCHUIO, YTO OHKAPOOHATHbIH KOMIUIEKC JIETKO
(PHALTPYETCS Yepe3 HOUCUHDBIC KIYOOUKH, a 3aTCM pa3jiaracrtcsi npu
HOAKHCICHITA MOMOK B KaHaibiax; ¢Bodojuibiit UO ™ MoxeT cBobos1-
1O PCATHPOBATL ¢ KJICTKAMI HOCJICUHHX. VCTaHOBICHO, YTO KPbIChI I
CODAKI CPABHNTCIILHO YCTOMUMBCC K VpaHy, YeM KpoJHKH. B ueiom
VPAHOBBIC COJMH MOLYT BbI3BATL OCTPYIO HOUCHHYIO HEAOCTATOYHOCTD.

Kak # ciyuae JIpyrux TsEKEJAbIX METAUIOB, XPOHUUCCKOE JICH-
CTBHC HM3KIMH JIO3AMH YPaHa 3aHIHILACT XKHBOTHBIX HPOTHUB NOC-
JIC/YIOUICH OObIMHO YXKE CMEPTE/ILHON A03bl 2TOro MetTaia. Mexa-
HIM HOJIOOHON TOJCPAHTHOCTH K YPaHy 1e OOBSICHCH.

3anaun
60. Csiuer Pb.
O61. Mulnbsik As.
62. Barautii V.
03. Pryrb Hg.
64. Xpom Cr.
65. Kobawr Co.
606. Kaamuii Cd.
67. llnuk Zn.
68. Mcaw Cu,
0Y. Monnbjien Mo.

BOITPOCDHI 110 KYPCY

«COBPEMEHHDIE METO/1bl MOHHUTOPHUHTA
OKPY)XAIOULEW CPEbI»

I. Y710 Takoe MOHNTOPHIIT OKPYAKAIOUICIT CPeIbl, KAKUE KOMITO-
HCHTBL SIBJSIIOTCS TIPCAMETOM Cro HabJnojicms?

2. TTouemy BO3HNKIA HEOOXOANMMOCTL B MOHNUTOPHHIC TIPUPOJL-
Hoit cpesib?

3. B ueM 0cobeHHOCTL BOYCHCTBHS aHTPOHOIEHHbIX (DAKTOPOB
Ha HPHUPOJLHYIO cpey?

4. Kak cBsizanbl Mexay coboii 6:10ku «Hadmoaenmsi» n «l1po-
FHO3 COCTOSIHMSI» B CHCTEME MOHHUTOPHHIA HIPHPOAHON Cpeibl?
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5. 3 Kakux cTpyKTyp cOCTOMT MHGPOPMaALIMOHHAsI CUCTEMA MO-
HUTOpUHTA?

6. Yo coboit npeacrapisier 6umocdepa? KakoBbl 0COOCHHOCTH
aspobuocdepsl U rugpobuochepbt?

7. Kakoe BIMsIHUE OKa3bIBAalOT KOCMMUUYECKHE (hakTOpbl Ha pacTv-
TeJIbHbIA MUP U usnosiornyeckue GyHKUMM XUBOTHBIX? Oxapakre-
PU3YHUTE BIUSIHUE COMHEYHO-KOCMHUUYCCKUX (DaKTOpPOB Ha yesoBeka?

8. B 4em coctouT 3HeproodmeH atMochepbl U OKCAHOB?

9. Yto noapasymeBaetcsi 1oj1 3KOJOTMYECKOU ONacHoCTbIo?

10. KakoBbl NpM4uHbI BO3HUKHOBEHUSI TEXHOICHHOI'O KpU3uca?
Yr1o nopoxjaer 3KOJOrM4eckuii Kpusuc?

11. YTOo noHMMaeTcs 110/1 Ka4eCTBOM OKpyxatolieit cpejbl? Ka-
KHME CYLIECTBYIOT CTAHIAPTbl KauecTBa OKpyXatouen cpeibl?

12. B uem cocrout 3¢hdexkT cymmalimu ienctems’?

13. OxapakTepu3yiiTe MOHUTOPUHT KaK MHOToLie/eBYI0 MH(Op-
MAallMOHHYIO CUCTEMY?

14. Kakue cyuectytorT Buabl MoHUTOpUHra? [lo Kakum npu-
3HaKaM OHM BbiaessitoTcs?

15. Onpeneanre OCHOBHBIE DJIEMEHTbI OJIOK-CXCMbl CUCTEMbI
MOHMTOPHHTA,

16. Kakue BbIACHSIIOT YPOBHHM CUCTEM MoHUTOpHMHIra? Kakosn
IIPUHLMIT UX BblaeaeHus?

17. Yro BXOAUT B reopu3nyIecKMil MOHMTOPUHI?

18. KakoBbl OCHOBHbBIE 3a/1a4¥ OUOJIOTMUYECKOIO0 MOHUTOpUHTa?

19. Yro BrItOYaeT B cebsi MOHUTOPUHT B pa3jiMUuHbIX cpeaax?

20. Jaitre xyaccudmKalmio MOHUTOPUHIA 110 (DAKTOPAM U MC-
TOYHMKAM BO3eUCTBUS?

21. Yro npeacraBasieT cOO0M cuctema rj1odajibHoro MOHMTOPUH-
ra?

22. KakoBo Ha3HayeHHWe HalMOHALHOM CUCTEMbl MOHUTOPUH-
ra OKpyxalouiei cpejibi?

23. Yro TakoE reoJIOrMyeckast cpeaa, KakoBbl €€ OCHOBHbBIE Jie-
MEHTbI?

24. KakoBbl OCHOBHbBIE TUIBI TEXHOMEHHOTO BO3/ICHCTBUS Ha reo-
JIOTMYECKylo cpeay?

25. B ueM 3aKJo4aeTcst 1IOHSITUE MOHUTOPUHIA FEOJIONMYECKOM
cpenbl? KakoBbl OCHOBHbBIE 3JIEMEHTbI MOHMTOPUHIA reoJiorniec-
KO# cpeibl?
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26. Kakue reoiorMueckue rnpolecchl SBsilOTCS OINaCHbIMU JUISI
FOPOJICKUX TEPPUTOPUIA?

27. Kakue reojlormueckme rpoliieccobl SBAsOTCS ONMacHbIMU Ui
JIMHEHHBIX TPAHCIIOPTHBIX CUCTEM U TPYOONpoBOaOB ?

28. B ueM 3akj104aeTcsi aHTPOIOreHHOE BO3CCTBHE Ha Te0Jlo-
'MYECKYIO Cpejly B Tpejieliax ropoaon?

29. Lenn u 3a1a4yM 3KOJOI'MUECKOrO MOHUTOpHUHIra. OCHOBHbIE
CTYNEHU IKOJIOTMUCCKOrO MOHUTOPUHTA.

30. MaremMaTuuyeckoe MOJIECTUPOBAHUE KAaK OJMH M3 METOJ0B
9KO0JIOTMUCCKOTO MOHUTOPHHTA.

31. buocdepHbie 3aroBeAHUKHU U porpamMma (HhoHOBOTO 3KOJIO-
I'MUYCCKOr0 MOHMTOPUHTA Ha Mx 6a3se.

32. JlecHO# 3KONOrMUeCKUii MOHUTOPUHT.

33. DKOJIOTMYCCKUIT MOHMTOPUHI OKeaHa.

34. Ucrnoab3zoBanve ClIYTHUKOBBIX CUCTEM B 3KOJIOTHYECKOM
MOHWUTOPUHTE.

35. KnuMaruueckuii MOHUTOPUHT,

36. MOHMTOPUHI' 030HAa.

37. MOHUTOPHMHI MOCAEACTBUNA KJIMMATUYCCKUX U3MEHEHUH U
KoJieOaHUHA.

38. Kak cTposiTcst MaTeMaTHKO-KapTorpaduuyeckue Moaean?

39. Yrto takoe reouHdopmauronnast cucrema (F'MC)?

40. OxapakTepu3yiuTe OCHOBHbBIC UCTOUHUKM XMMMUUYECKOTO 3ar-
PSIBHCHUSL CPEJIbl.

41. OxapakTepu3yuTe NPOMbILIUIEHHbIE UCTOYHUKK XUMUUYECKO-
ro 3arpsisHeHust OMocdepbl

42. Kakosa poJib TPAHCMOPTAa B XMMHUUYECKOM 3arpsi3HEHUU OHO-
cdepbl.

43. Kakwue 3arpsi3HeHUsI OKpyXalollei cpe/ibl BHOCUT CEbCKOE
X0351MCTBO?

44. KakoBa poJib KOMMYHaJIbHOTO XO3SIHCTBA B XMMHUYECKOM 3ar-
psi3HEHHUU 6uochepbl?

45. B ucm coctouT rnobasibHoe 3arpsisHeHue 6uocgepbl?

46. B ueM onacHocTb 3arpsisticHust 6Mocdepbl COeAMHEHUSIMU
cepbi?

47. B ueM onacHOCTb 3arpsisHeHusi 6uocdepbl COEAMHEHUAMU
docopa?
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48. B yem onacHoCTb 3arpsi3HeHUst OMOChHEPBI COEIMHEHUSAMM
asora?

49. KakoBa ponb 030Ha B arMocdepe?

50. Kakyo onacHoOCTb ISl OKpYXalollei cpebl MpeacTaBisiior
¢dpeoHb1?

51. Yro ABAsIETCS UCTOYHMKAMM MOCTYIJIEHUS! OKCUIOB yIje-
poa M yriaeBolopoaoB B aTMochepy, U KaKyld OHM MpPeACTaBsIIOT
OnacHoCTb uisi Guochepni?

52. KakoBo 3HayeHue cejieHa B 6uochepHbIX LMKiax?

53. YeM onacHo 3arpsizHeHHe 6uocdepbl TXEIbIMU MeTaIaMu?

54. Kakyio onacHOCTb /)il OKPYXaloLei Cpefibl NpeaCcTaBIIsIIOT
coboi apomMaTUyeCcKue YriaeBoaopobl?

55. B ueM onacHOCTb 3arpsi3HEHUsI OKpYXaroweid cpeibl HeGThIO
u HedTenpoaykramu?

56. B ueM oracHOCTb 3arpsi3HEHUsT OKPYXaloLIeH cpe/ibl 1eTep-
reHamu?

57. Kak nocrynaior B 6Mocdepy U Kakylo o11aCHOCTb I1pe/ICTaB-
JISIIOT MECTULUAbI?

58. B 4eM cOCTOMT YCTOMYMBOCTD ITOUB K XMMUUYECKOMY 3arpsi3-
HEHUI0?

59. YTo npeacrasiasieT cobOit reoXxuMUuecKasi Murpaums’?

60. B yeM 0COOEHHOCTH MUI'PALMM XMMUUYECKUX DJIEMEHTOB B
noyBeHHoM npodune?

61. B 4eM cocTOMT BIIMSIHUE Tra30MbUIEBbIX BIOPOCOB Ha pacTu-
TEJTBHOCTD? .

62. Kax HakanamBaloTcst TSKEbIE META/UIbI B [MOYBEHHON GuoTe?

63. KakoBbl 0011IME KOJIOTMYECKUE TOCEACTBUS MTPOMbILLIIEH-
HOI'O 3arpsi3HeHUs1 OMoreoLieHo30B?

64. B yem coctouT cneuudUYEcKoe BO3AECHCTBUE XUMUYECKHUX
3arpsI3HSIOLIMX BELIECTB Ha YyesnoBeKa?

65. B yuem ocobeHHOCTH HecrnenpUIECKOro BO3ACHCTBUS 3ar-
PSI3HSIOLLMX BELLECTB Ha yesioBeKa?

66. YTO MOHUMAIOT 110/l TOKCUYHOCTBIO XMMHUYECKUX JIEMEHTOB?

67. Yto Takoe (HUTOTOKCUUHOCTD, U B YEM CJIOXKHOCTH €€ OLIEHKH?

68. Kakue nokasaTeim KOHTPOJIMPYET 10YBEHHO-XUMUYECKUM
MOHMTOPUHT?
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69. INepeuncanTb ra3000pa3Hbie BELLECTBA, OKA3biBAOIME HAU-
foJsiee HEraTUBHOE BJIMSIHUE Ha 3arpsi3HEHUE aTMocdepsl.

70. Yro Takoe «MapHUKOBBII» 3(PdeKT U Kakue rasbl Crocod-
CTBYIOT €ro pa3BuTHIO?

71. YT1o TaKoe «KHUCJIOTHbIE» MOX/H, U C KAKMMU ra3aMM CBsi3a-
HO UX obpazoBaHue?

72. KakoBa poJib 3arpsi3HCHHUst BOAbl B UCTOLIEHUHM BOAHBIX pe-
cypcos?

73. Kakosb! 11K okcuaoB azota u Kakoe GHu3nosornyeckoe
JIEMCTBME OKa3bIBAIOT OHU HA OpPraHMU3M 4ejioeka’

74. Mepeuncanutb obsacTy rnpuMmeHeHust Gocgopo-opraHuyec-
KUX COEIIMHCHUI U UX BIMSIHKE Ha OpraHn3M uejsoBeka. Oxapakre-
pu30BaTh TOKCHKoJIoruio ocdopo-opranmueckux seuiects, 1K
W CpeJICTBA 3alMThl OT HUX.

75. llouemy ¢deHONbHbIE BOABI OTHOCST K HauboJjee BpEAHOMY
BMY [POMBIIIJIEHHBIX CTOUYHBIX BOJ1?

76. OnuuiMTe OCHOBHbIE CBOMCTB LIMaHa U METOJbl OOHapyXe-
1iusi CN-MOHOB.

77. llepeuncinrte OCHOBHBIE CBOMCTBA XJIOPUCTOTO BOAOPOJA,
obOsiactu ero npumeHenus u [J1K. Mertoabl, npumeHsieMbie I
onpeaesncHust Cl-, TOKCMKONOrUSI XJIOPUCTOTO BOJOPOAA U COJIsI-
HOM KMUCJIOTHI.

78. KakoBO BiIMsIHME MCTaHa Ha U3MEHCHME cocTaBa aTMocde-
pbl ¥ paspyilieHUe 030HOBOIO C/10s1?

79. OnuuinMTe TOKCUKONOIrMI0 oKcuaoB cepbl, NAK, MeTomb
KOHTPOJISI CoJiepXaHusi UX B atMocdepe.

80. [lepeuuncaunre ocHOBHbIE CBOUCTBA cepoBojopoaa. Kakosa
NPUHLMITHANbHAS CXEMA BbIACJICHMSI CEPOBOJOPO/IAa U3 CMECH Ta-
30B NpU KOHTpoJe?

81. Hro sIBASIETCS UICTOUHMKOM CEPOBOAOPO/A, KAK YMEHBIIUTD
€ro BbijleJaeHU?

82. KakOBO TOKCUKOJIOTMUYECKOE BO3/IEHCTBUE CEPOBOAOPOLA Ha
opraHu3m uvesioBeka, I1/1K v KoHTposb 3a conepxaHueM B aTMOC-
¢epe?

83. Ilepeuncanre ocHOBHbBIC CBOWCTBA (hTOPUCTOrO BOLOPOJA,
00J1aCTH NIPUMEHEHMSI, TOKCUKOJIOTUIO U METO/bI KOHTPOJIS.

84. Kaxk npoucxoamT 3arpsi3HeHUE TMMOBEPXHOCTHBIX BOI M KaKO-
Bbl METO/bI UX OYUCTKU?
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85. B uemM nposiBisieTcsi BpEIHOE BAUsIHME aTMOC(HEPHOIro BO3-
Nlyxa, NUTbEBOI1 BO/bI Y CEJIbCKOXO3SIMCTBEHHOM NMPOAYKLIMHU Ha 3/10-
poBbe yenoBeka npu npesbitieHUH 1K TOKCHUHBIX BellecTB, CO-
JIepXaiuuxcs B HUX?

86. HazoBuTe TpM TMNA pajiIMOAKTUBHOIO M3JIyYEHUsl, KAKON U3
TPEX TUIIOB PAIMOAKTUBHOIO MU3JIyueHHUsI 00J1agaeT HauOoIbllIEH
MPOHUKAIOIIEN CIIOCOOHOCTHIO?

87. KakoBbl JUIMHBI BOJIH raMMa-U3/1y4eHHUsl, oYeMy ramma-us3-
JydyeHue o01ajlaeT BbICOKOM IMpOHMKaAlOUEd CriocobHOCTbIO?

88. YTO C/yXHUT KOJUYECTBEHHOW XapaKTepPUCTUKOU MOHMU3U-
pylowero usnyyeHus?

89. YTo TaKkoe MOLLIHOCTb 3KCMO3ULIMOHHOM 103b1? B Kakux eau-
HHUIlAX U3MEPSIETCS] IKBUBaJIEHTHas 103a’

90. Ha3zoBuUTE OCHOBHbBIE UCTOYHUKHM PAAMOAKTHBHOIO U3JTy4EHHUSI.

91. Ot 4ero 3aBUCHT 11032 00J1yYeHUs1?

92. Kak BJIMSIIOT MArHUTHOE T0JI€ U O30HOBbBIM CJIOM HA KOCMU-
yeckue ayuyu?

93. KakoBa MOLLHOCTb I'010BOM 9KBMBAJIEHTHOM J103bl €CTECTBCH-
HOI'0 paiMOaKTUBHOro ¢oHa?

94. KakoBa jonycTimast U ieTaibHast 103bl 00J1y4eHUs! HaceneHus?

95. Yto siBASIETCSE UCTOUHUKOM BHYTPEHHEro obJiydeHus?

96. Ha3oBuTe OCHOBHbIE TpYyIIbl NPUOOPOB ISl PETUCTPALIUH
pPalMOAKTUBHOTO U3J1yYEHHUS.

97. [laiiTe KpaTKy10 XapaKTEPUCTUKY ObITOBbIX 103UMETPOB, 4TO
C KX MOMOILbIO onpeaensieTcs?

98. Kak BiusieT ecTeCTBEHHbIM paJiMOAKTUBHbIN (POH Ha XMBbIC
OpraHu3Mbl, U U3MEHSETCS JIX OH CO BpeMeHeM?

99. Ha3oBuTe OCHOBHbIE UCTOYHUKU ECTECTBEHHOIO M UCKYCCT-
BEHHOTO PaJMOAaKTUBHOIO oHa 3eMin.

100. laiiTe KpaTKyl0 XapaKTepUCTUKY JAEUCTBUSL MOHUZUDPYIO-
LIEr0 M3/Iy4E€HUsI Ha OPraHM3M YeJIOBeKa.

101. HazoBuTe OCHOBHbIE NpaBM/ia TEXHUKU O€30I1aCHOCTU TpU
paboTe C paTMOaKTUBHLIMU BELLIECTBAMM.

102. OxapakTepu3yiTe CyLHIHOCTb METOAA, IMOJIOXEHHOIo B OC-
HOBY JIEMCTBUS TIpUOOPOB, U3MEPSIIOUIMX PaAOaKTUBHbIC YaCTH-
bl 1 MIOHU3UPYIOLLIME UITYUYEHUS.
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103. [MepeyncanTe eCTECTBEHHbIE U UCKYCCTBEHHBIE UCTOYHMU-
KW 3J€KTPOMArHUTHBIX TIOJIEH.

104. Yro npeacTaBiasioT cOO0M 31EKTPOMArHMTHbBIE BOJIHBI: Ka-
KMMM OHM 00J1aJaloT XapaKTepUuCcTUKaMu?

105. Kak opMeHTHpOBaHbl B TPOCTPAHCTBE 3IEKTPUYECKOE, Mar-
HUTHOE MOJISI U BOJIHOBOM BEKTOP B 3JIEKTPOMAarHUTHOM BoJiHe?

106. Kakue ¢u3uueckue siBICHHUS JIeXaT B OCHOBE YPaBHEHUI
Makcseuia?

107. Yro npeacrapisier coboit BekTop YMoBa-IToMHTHHrA a Kak
OH HaripaBJjieH?

108. Kak, 3Hasi BeaiMunMHy BekTopa YMoBa-I1OMHTHHIA, BbIYMC-
JIUTb HANPSIXEHHOCTb JICKTPUUYECKOTrO MoJisi B BOJIHE ?

109. YcnoBre oTpaxeHusl 3JICKTPOMArHUTHBIX BOJIH.

110. Yo siBisieTcsl 3KpaHOM LISl JIEKTPOCTATUYECKUX TOJIei?

111. YcnoBusi 3KkpaHUpOBaHMST 31EKTPOMArHUTHbIX TOJIEN.

112. MOXHO AU €O3/aTh 3KpaH OT MNOCTOSSIHHOTO MarHUTHOTO
noJisi?

113. HapucoBsaTb cH1OBbI€ IMHMU MArHMTHOTO NoJsi 3eMiH,
KakKoBa CPe/IHSIS BEJIMYMHA HATIPsIXKEHHOCTH MarHUTHOTO NMOoJis 3eM-
am? Bo Bcex JiM TOYKAxX 3¢MHOM TOBEPXHOCTH BEJMYMHA MATHUTHO-
ro noJjisi 3eMAU oaMHaKoBa?

114. 3auem Hy>XHbI HabJl0ieHMsI 3a NoBepxHOCThIO ConHua? Yro
TaKOe «MarHUTHast Oypsi», NPUUUHBI €€ BOBHUKHOBEHUS U BJIUSI-
HMUE HA XMUBbIE OPraHU3Mbl ?

115. Tlepeuncnnte METO/Abl U3MEPEHUS DJIEKTPOMArHUTHDIX MOJIEH.

116. YTo Takoe 3BYK, NEepeurCIIUTE BaxHeillue usnyecKme
XapakTepucTUKU 38yka? Kak cBsi3aHbl JUIMHA BOJIHbI, CKOPOCTb pac-
11POCTPAHEHMsI BOJHBI M 4YacTOTa (Nepuoa) KosiebaHui?

117. Kakue KonebaHusl Ha3blBAKTCs TApMOHUYECKUMM?

118. Kak pacnpocrpaHsieTcsi 38yKOBast BojiHa B Bo3ayxe?

119. Ha kakue amanasoHbl noapasaessiorcs 38yKOBble KoJiebha-
HUSL B 3aBUCUMOCTH OT YaCcTOTbI?

120. Yro Takoe 3ByKOBbBIC OLLYLLEHHMSI U KaK ONpEIENsieTCsl ypo-
BEHb 3BYKOBOTO JiaBieHUs B 1B?

121. YTO TaKkO€ MHTEHCUBHOCTb 3BYKAa M KaK OHA M3MEHSETCSA C
YAQIEHAEM OT TOUYEYHOI'O0 UCTOUHMUKA?
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122. YTo Takoe 3ByKOBOE CONPOTUBJICHHUE Cpelbl?

123. Yro Takoe akycTuueckuit cnektp? Kakue THUIbI CrIEKTPOB
Bbl 3HaeTe?

124. B yem 3akimovaercs 3¢ dext Jornepa?

125. Kak BocnpuHHUMaeT 3BYK 4esnoBek? YTO Takoe nopor cibi-
LLIMMOCTH Y 1OpOTr 60J1EBbIX OLUYIIEHHUI U KaK OHM 3aBUCSIT OT 4ac-
TOTBI 3ByKa?

126. Kak Bo3eiCTBYIOT U30BITOMHBIE 3BYKOBbIE KOJIEOAHUS pa3-
JIMYHBIX IMANa30HOB Ha OpraHU3M 4YesoBeka?

127. Kak oleHuBaeTcsi U 4eM U3MepsieTCs LLIyMOBOE 3arpsi3He-
HUE cpenbl?

128. YTo siBAsieTCS MCTOYHUKOM LLIyMa Ha XeEJIe3HOM aopore?

129. Yo Takoe Bubpaumsi? Kak olieHMBaeTcsi ypoBeHb BUOpa-
uuu? Kak BMOpalus BO3IeMCTBYET Ha OPraHU3M 4YejioBeka?

130. OTyero BO3HUKAET BUOpALIMSI HA XEJNE3HOLOPOXHOM TPAHC-
nopre?
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