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[Iporpamma coctaBiieHa B cooTBeTCTBUU ¢ DenepanibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIILHBIM
CTaH/IAapTOM TI0 HAMpaBICHHUIO MOATroTOBKU OakanaBpa 05.03.06 Dxomorus u MpUPOAOIOJIL30BaHUE,
YTBEPKACHHBIM TNpUKa30M MuHucTtepcTBa oOpa3zoBaHusi u Hayku Poccuiickoit ®enepaunuu ot «07»
aBrycra 2020 r. N894, yuyeOHBIM IJIJAaHOM HampaBlieHUs MOAroToBkH OakanaBpa 05.03.06 Dxosorust u
MPHUPOJIOTIONB30BAHUE IO MPOPIITI0 DKCIEPTHAS ACSITEILHOCTh B IKOJIOTHUU, YTBEPKICHHBIM Y YCHBIM

coetoMm ®I'BOY BO «COI'Y» (npotoxon Ne9 ot 29.04.21 r.).

CocraBuTrenb:
JIOLICHT Kadeapbl SKOJIOTUH
U TIPUPOJIONIOIH30BAHUS TaBacueB Biaaaumup XacaHoBuY

Pabouvas mporpamma o0CyXkJieHa U YyTBEPXKICHA Ha 3acelaHuK Kadeapbl SKOJIOTHU U
npupogonoas3oBanuss GI'BOY BO «COI'Y» (mpotokon Ne§ ot 29.03.2021 r.)

,/<
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3aBenyromuii kadeapoit ==

Onobpena CoBetoM (akynbrera reorpaduu U re03KOJIOTHH

(mporokon Ne8 ot 31.03.211.)

[Ipencenatens coBera pakyabTeTa

A.B.Jlonaes

d.M Xanaesa




1. CTpykTypa, v 00112t TPYA0EMKOCTh M CIHUAIINHbBI

OO011ast TPy A0EMKOCTh JUCIHUILIAHBI COCTABISCT 4 3aueTHbIe equHuIb (144 yaca).

Ounas dhopma o0yueHus 3aouHas (hopma 0OydeHHs

Kypc 3
CemecTtp 5
Jlexun 18
[TpakTHyeckue (CeMUHAPCKUE) 3aHATHUS 36
JlaGopaTopHbIe 3aHATHUS
Koncynbranuu
WToro ayIMTOPHBIX 3aHATHI 54
CamocrosiTenpHast paboTa 54
KonTtposb 36
KypcoBas padota

@PopMa KOHTPOJIA
9K3aMCH +
3auet
OO0111€€ KOJIMYECTBO YaCcOB 144

2. llen ocBOeHMST TUCIUTITTHHBI
I[I/ICIII/IHJII/IHB, «PaILI/IOBKOJIOFI/Iﬂ)) 3HAKOMUT CTYACHTOB C OCHOBHBIMU paI[I/IO6I/IOJIOFI/I‘-ICCKI/IMI/I
s dexTamu BO3ACHCTBUS pagualliK, KOHIEMIWU CAHUTAPHO-TUTHEHHMYECKOTO U SKOJIOTHYECKOro
HOPMHPOBAHUS, BOIIPOCHI paﬂHaHHOHHOﬁ 6C3OHaCHOCTI/I, C MmponeccaMu MUrpaiuu pauoOHyKINI0B B
o6uochepe U MOAETSAMU UX MEPEHOCA B OTIEIBHBIX AJIEMEHTaX 3KOCUCTEM, C HICTOYHHUKHU PaJhalliy B
OKpYXaroIlei cpee.

Ileny Kypca:naTb TPEACTABIECHUE O PAJMOIKOJIOTHHM KaK MEKIUCHUIUIMHAPDHOM Hay4YHOM
HAIpaBJIEHUU, HU3YYaIOIEM OCHOBHbIE paauoOHoioruueckre 3(QQeKTsl BO3IACHCTBUS paauanu,
KOHIEMNIMY CaHUTAapPHO-TUTMEHUYECKOTO M JKOJOTMYECKOIO0 HOPMHUPOBAHHUS, BONPOCH! PaJnallMOHHON
0€30I1aCHOCTH.

3apaum kypca:

e lI3yueHue BuAa M XapakTepa COUYETAHUN HOHM3HPYIOMIMX (HAaKTOPOB CPEMAbl, BIMUSIONIMX Ha
JKU3HEHHBIE MPOIIECCHI;

e BrisicHeHHEe OCOOEHHOCTEH B3aMMOOTHOIICHHS JKHMBBIX OPTaHM3MOB C €CTECTBEHHBIMH U
MCKYCCTBEHHBIMU HMCTOYHUKAMH paJHalNH, SBISIOIMIUMUCS HETPEMEHHBIMU (DakTOpamMmH Cpesl
o0uTaHus;

e li3yyeHue mNpoIECCOB MUTpAIlUU PATUOHYKIHMIOB B Cpelie OOMTaHUS M BBIICHEHUS] POJIU
MOMYJISIIAH ¥ OMOIIEHO30B B KPYTOBOPOTE PAAHOHYKIHIOB;

e BrisaBreHnue pagualiMOHHBIX JO30BBIX HArPY30K, POPMHUPYEMBIX CpPelioii, KOTOPhIE OKA3hIBAIOT B
TOU WJIM MHOW CTETNIEH! BIUSHUE Ha COMAaTHYECKHE U TeHETHYeCKue GyHKIIUU OMOHTOB;

e lccnemoBanme OOCTOSITENBCTB, BIMSIONIMX Ha (QopMUpOBaHWE JO30BBIX  HArpy3oK,
UCTIBITBIBAEMBIX KaK OT/ICTbHBIMU OPTaHU3MaMH, TaK U IEIBIMU COOOIIECTBAMH.

3.Mecto qucuuniuHbl B ctpykrype OOII 6akanaBpuarta
JlaHHas AUCLMILIMHA HaxoauTcs B 01oke b1.B.05.

Jlis u3y4deHus] NUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U KOMIIETCHIIUU, TIOTyYeHHBIC
oOyJaronuMucs B 0akaiaBpuate B pe3yabTaTe OCBOCHUS OT/IEIbHBIX TUCITUTIIINH.




CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpaBnenue JOKyMEHTHPOBAHHOH uHbopManueit 7.5.3
Konrekcr opranmsammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

MunucrepcTBo
HAyKM U BbICLIEro oopasopanus PO Brnazenen npouecca 7.5.3: Oraen nokymeHTo060poTa cTp. 413 26
DI'BOY BO «COI'Y» Bup noxymenra: IlosioxeHue 110 IeSTeIbHOCTH

ITonoxenne o pa3pabotke u peanuzarmu OO COT'Y

B cucreme pyHnnameHTansHOro reorpadudeckoro oopasoanus Kype «Pagno3konorusy sBIsSETCs
COCTaBHOM 4YacTbl0 €CTECTBEHHOW MOATOTOBKH CIHEIHAIMCTOB, 3aKJIaJbIBAIOIIUNA OCHOBBI  €T0
MHPOBO33pEHHUS U MBIILICHUs. Jlorudeckas U cofep:KaTeabHO-METOINYECKasi B3aUMOCBSI3b JUCIUTUIMHBI
«Pannoskonorus» ¢ equHbIM 0JIOKOM IHUCHUIUIMH, 00eCIIeunBaeT He0OX0IUMYIO IPEEMCTBEHHOCTb.

4. TpeGoBaHUA K Pe3yJIbTATAM OCBOCHHSI JUCHUNIMHBI
[Ipouiecc n3yydeHus AUCHUILTUHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIACAYIOIIUX KOMIIETECHIIHUII:
[K-7
BJIAJICHUE 3HAHUSAMHU O MPABOBBIX OCHOBAaX MPHUPOIONOIB30BAHUS U OXPaHbl OKPY’KAIOIIEH Cpeibl,

CIIOCOOHOCTh KPUTHYECKH AaHAJU3UPOBATh JOCTOBEPHYIO HH(OpPMALMIO Pa3IUYHBIX OTpacieit
SKOHOMMKH B 00JIACTH SKOJIOTUU U MPUPOAOIIOIE30BAHUS.

B pesynbprare ocBOCHUS AUCIUIUIMHBI 00YYAIOIIUNCS TOJDKEH UMETh MPECTaBICHHE:

* 00 YCTOWYMBOCTH MIPUPOJIHBIX CUCTEM K aHTPOIIOTCHHBIM BO3JICHCTBHUSM;

* 00 UCTOPUU PA3BUTHS PATHOIKOJIOTHH;

CryneHT, U3y4nBIIUI IUCHUIUIUHY «Paino3Konorus» 10JKEH 3Hamy

OCHOBHBIE OCOOEHHOCTH HAKOIUICHHMSI €CTeCTBEHHBIX M TEXHOT€HHBIX pPaJAMOHYKIHIOB B
MPUPOJIHBIX CPelax, 3HaThb TEOPETHUUECKHE OCHOBBI PKOJIOTHYECKOTO MOHHTOPUHTA, HOPMUPOBAHUS U
CHWDKEHUS 3arpsi3HEHUS OKPYXKAIOMIEH CpeJlbl, TEXHOTEHHBIX CHCTEM U 3KOJIOTHYECKOTO pPHUCKa,
00J1a71aTh CIIOCOOHOCTBIO K HCITOJIb30BAHUIO TEOPETHUYECKUX 3HAHMM B MPAKTUUYECKOW IEATEITHHOCTH,
3HaTh M YMETh MPUMEHATh WX TPH PEIICHHH TJIOOAIBHBIX U PETHOHAIBHBIX TE€0IKOJIOTHYECKUX
npooieM.

CTyaeHT N0JKEH ymems:

- 0XapaKTepHU30BaTh OCOOEHHOCTH PaTUOIKOJIOTHYECKOTO COCTOSHUS TEPPUTOPHUU HCXOAS W3
3HaHUN 00 yPOBHSAX UX HAKOTLIICHUS.

- OIEHUTh  CTEMEHb  COOTBETCTBUS  TpeOOBaHUSIM  OE€30MACHOCTH  CIIOKHUBIIEHCS
PaIMO’KOJIOTUYECKON 0OCTaHOBKH;

- TIPOTHO3UPOBATh PA3BUTHE CUTYAIlMH, B TOM YHCJIE C CO3JaHUEM TEOPETHUYECKUX MOJIETIeH,
HaIpuMep, 1O OLIEHKE JO30BBIX HATPY30K U T.1.;

CTyneHT [OJDKEH 6aademb METOJaMU H3MEPEHUs PaTUOdIKOJIOTHYECKUX TMapaMeTpoB U
CHUCTEMHOI'0 aHaJIh3a YCJIOBUH MHUIpalMy U KOHLUEHTPUPOBAHUS PAJUOAKTUBHBIX 3JIEMEHTOB; BIIAJIETh
HaBBIKAMH TIOCTPOCHUS U aHAJIM3a PAIMOIKOIOTHIECKUX KapT.

B mpouiecce n3ydenus JaHHON AUCHUIUTMHBI CTYACHTHI MPUOOPETAIOT 3HAHUS, YMEHHS U OIIBIT,
COOTBETCTBYIOIINE pe3yJibTaTaM OCHOBHOHM 00Opa3oBaTeabHOM mporpaMMbl. COOTBETCTBUE PE3YIHTATOB
OCBOGHHUSI TUCHUIUMHBI «Pamgnoskonorus» Qopmupyembim kommereHusM OOIl mpeacraBieHo B
TadImIE.

BJIaJIeTh MeTOIaMM Tloucka U oOMeHa nHpopMaIuu B chepe paguodKOIOTHU B TTO00ATBHBIX U

JIOKaJIbHBIX KOMIIBIOTEPHBIX CETHX;
AQHAJIM3UPOBATh COCTOSHUE INPUPOJHBIX CUCTEM C TOYKH 3PEHMS JOCTHKEHHMS MMH IIPEIEIIOB
YCTOWYHBOCTH;
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- OIPCACIIATh KPUTCPHUHU U MMAPAMETPhI OLICHKU ITPUPOJHBIX CUCTEM B KOHKPCTHBIX IMPAKTUYCCKHUX

CUTyalusx;

- (GbopMyIIMPOBATh BBIBOJIBI, MIPEATIOKEHUS, PEIICHUS OTHOCUTEIIBHO JIOMYCTUMBIX BO3JCHCTBUI Ha

IPUPOJIHBIE CUCTEMBI (B OTCYTCTBHE YETKUX KPUTEPUEB U YCIOBUI);

- CaMOCTOATCIIbHO HAXOAUTH U UCII0JIb30BaTh PCICBAHTHYIO I/IH(l)OpMaLII/IIO
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5. CopaepxaHue u y4eOHO-METOAMYECKAS KAPTA TUCHUILIAHBI
KomunyectBo | nureparypa
HOME CamocTtosTenpHas padora SAILI0B patyp
p HaumenoBanue Tem (BOIPOCOR), 3aHaTus CryeHToB dopMbl
Heel W3Yy9aeMBbIX IO TJAHHOW JUCIUILTAHE KOHTPOJISI
u 1| p Conepxanue Yacer min | max
1 Pagnoskomnorus Kak U 9KOJIOTUYECKas HayKa Hctopuss  OTKpPBITHS W H3y4YCHUS TectoBbie [1]12] [3]
1.1 Mcropust pa3BUTHS PaIiOIKOIOTUU pananoakTuBHOCTH. OCHOBHBIE 3Tallbl: A. 3a/laHusl,
1.2 TIpeamer, 1ienu 1 3aa9u JUCITUTUTAHBI bekkepens, 1896r. CnyuyaiiHOCTh WU YCTHBIN [4] [5]
1.30cHOBHBIE  3amayl U MPOOJIEMBI 3aKOHOMEPHOCTh ~ OTKPBITHS  SIBICHUS orpoc,
PaaHO3KOJIOrUU Ha COBPEMEHHOM JTalle paguoaktuBHoctu. M. Kropu, II. Kropn, 2 pedepar
2 3. Pozepdopa, O. I'ann, I'. UlTpaccman,
I""H. ®nepo u ap. MHnyuupoBaHHoe u
CIIOHTAHHOE JieNeHue a1ep.
PanmoakTHBHOCT, KaK  Mepexoj  OT
HEYCTONYHMBOTO COCTOSHUS sipa atoMa B
YCTOMYMBOE.
1-2 Cemunap: XapakTepUCTUKH BO3JEHCTBUSA Onpenenenue XapaKTEPUCTUK 4 YCTHBIN [1] [4]
paaManMu Ha KUBBIE OPTaHU3MBI H €ro panauoOHHOTO BO3JICHCTBUSI. orpoc,
IIPOSIBJIEHUE B UX )KU3HENEATEIbHOCTH. 4 buonoruueckune 3¢ dexTh pedepar [2] [5]
paauanoHHOro Bo3aencTBUsA. OCHOBHBIE
MOPUHIIMIIBI  HOPMHUPOBAHUS ¥ HOPMBI
pagnannoHHon 6e3omacHoctn HPB-99.
3 EcTecTBeHHbIE U TEXHOT€HHBIE HCTOYHUKHI PannoakTuBHOCTH Kak BceoOIee TectoBbie [1] [3]
paaroakTUBHOrO (oHA Ha 3emIie CBOICTBO MaTEepHUH. Anbda-Oera- 3a/laHusl,
YyacTUllbl, TamMMma-usznydenue. Ilepuo CTHBIN 2] [5
2.1 CocraBrnstomniye paguoakTUBHOTO oHa LB, y proa y (2] [5]
nonypacnaga. OOmas ximaccuduranums 4 ompoc,
2.2 ECTeCTBEHHBIE U NCKYCCTBEHHBIE 2
paiOaKTUBHBIX AJIEMEHTOB: pedepat
PaTUOHY KU BT
€CTECTBCHHEIE, TEXHOTCHHBIE,
2.3 BaxemHee U BHYTpeHHE OOIy4YeHHE
OCKOJIOUHBIE DJJIEMEHTBl M  DIEMEHTHI
3JIEMEHTOB Onochepsl
AKTHBALIUH.




3-4 Cemunap: VIcTOYHHKH €CTECTBEHHOTO YCTHBIH [1] [3]
¢donoBoro obyueHus B 6uochepe u orpoc,
IPUPOIHBIN pagualiMOHHBIN (GOH. pedepar [11] [15]
PasnoakTHBHOCTB TOPHBIX IOPOI.
PagnoakTHBHOCTB MOYBKL. PajinoakTHBHOCTB
arMoc(epbl. PamnoakTHBHOCTh OUOTHI.
PannoaktuBHOCTH yenoBeka. [Ipupoanblit
panuanoHHbIN QOH.
5 du3nUeCKUe OCHOBBI JCHCTBUS O6mme ¢usnyeckre CBOMCTBa anb(a-, TecroBbie [1] 2] [3]
VOHU3UPYIOUIMX U3TY4YCHHUIH Ha Oera-, raMMa-u3ITy4YeHUN. MTPOHUKAIOIAS 3aaHus,
OMOJIOTHYECKHE O0BEKTHI CIIOCOOHOCTh, HE3aBHCHMOCTH pacliajia YCTHBIN [4] [5]
3.1 ®usnueckre OCHOBBI PaIMOAKTUBHOCTH or TeMIICpaTypbl " JIaBJICHHA. orpoc,
3.2 Bitsl HOHHSHPYIOMIX HATyYeHi Brinenenue TeIIa. Bnusaue pedepar
3.3B3aumozeiicTBue HMOHU3UPYIOLIUX PalOaKTHBHOCTH Ha - (usncckoe
maTyueHmd ¢  Okpysmiomedf cpeiod M COCTOSIHUE BEIIIECTBA: CBCUCHHE,
OHMOJIOTMYECKUMH 00BEKTaAMU CLMHTHIUTALHNA, Henonmfepmaunﬂ’
pa3pylIeHUe KPUCTAILUTHUECKOW PEIICTKH,
paanoakTuBHOE  'rano", IOYEpHEHHE
($OTOIMYIILCUH, U3MEHEHHUE ONTHYCCKUX
CBOWMCTB, PpaJMONN3 BOJbI, HOHHU3AIMS
BO3/1yXa, XMMUYECKUE PEAKIIUH U JIp.
5-6 IMpakTnyeckoe 3ansiTHe: TEXHOJIOTHYECKH YCTHBIN [1]112] [3]
MOBBIIICHHBIN paavaiOHHbIN ¢oH. o1poc,
[ToBeiieHne 7036l OONMYYEHUS 3a CYET pedepar [4] [5]
HPOMBIIIUICHHOTO WCTIOJIH30BAHUS
docdarHbIx pya. lloBelmieHne 10361
oOlyyeHHss 32 c4eT  KOCMHYECKOTO
u3nydeHusi. Jlozer ot BeIOpocoB TOC,
paboTaUMX Ha OPraHMYeCKOM TOILIUBE.
o351, 00yCIIOBJICHHBIC HAXOXK/ICHHEM
HaceleHWss B moMemeHusx. J{o3er ot
PalMOHYKJIH]IOB, BBIOPAChIBAEMBIX B
nporecce 10OBIUM U MepepaboTKH MOJIE3HBIX
uckomaeMbix. Jlo3pl, 0OyCIOBICHHBIE
IpeIMETaMH IIHPOKOTO MOTPEOICHHS.
7 Jozumerpuss W paguoMeTpus OOBEKTOB Bo3sneiictBue PaaroaKTHBHOTO TectoBbIe [1] [3]
ouocdepsl M3JIy4eHUs] Ha OWOTYy U  YeJOBEKa. 3aJlaHus,
4.1 EnuHMIbI H3MEPEHUs paAMOaKTUBHOCTH PaaroakTHBHOCTD KaK daxTop YCTHBIH [11] [15]




4.2 OCHOBHBIE IO3UMETPUUYECKUE €UHUILIBI O3UTUBHOT'O u HEraTUuBHOI'O ompoc,
4.3 Mertoasl perucTpaluyd HOHU3UPYIOLIUX Bo3zaericTBusA. OmnbiThl A.A. JlpoOkoBa, pedepat
W3JTy4YCHU I AM. Ky3suna wu ap. MexaHU3Mbl
BO3JCUCTBUS  pajualid Ha  KIETKH.
[Ipssmble  (du3HYECKHE) W KOCBEHHBIC
(xummueckue). IpdeKTs  3apsHKESHHBIX
YaCTHII, ANEKTPUYECKOTO
B3aUMOJICHCTBHSA, (DU3UKO-XUMHUYECKOTO
U XMMHUYECKOTO M3MEHEHUs (CBOOOIHBIC
paaukaibl, pagukain-nepekuch Oz U T.1.),
OMOJIOTUYECKOTO M3MEHEHHS (KJICTOYHBIC
s dextsl, 3dpdekr [leTko u mp.).
7-8 IIpakTHyeckoe 3ansitue: J[03UMETPHUECKUE YCTHBIH [1] [3]
MOJIeITN OTIpeIeNIeHuUs XapaKTePUCTHK orpoc,
paaualMoOHHOrO BO3JEHCTBHS Ha 4YeIOBEKa. pedepar [11] [15]
OneHka 103 BHEIIHEr0 W BHYTPEHHETO
oOmyuenuit. Pacuer a3ddexTuBHBIX 103
oOiydenusi. BpIOpoc  pajiMOHYKIHMIOB B
atMocepy. COpoc  paAMOHYKIHIIOB B
BOJIOEMBI.
Texymuit KOHTPOJIb 25
PyGexnas koHTpoabHast paboTa 25
9 3aKOHOMEPHOCTH TIOBEACHHUS PAJHOHYKIIHIOB TecroBbie [1][2] [3]
B TI0YBE 3aJJaHus,
5.1 HaxoxxaeHne paJoHyKIUI0B B TIOYBE YCTHBIN [4] [5]
5.2 BiusiHMe CBOMCTB MOYBBI Ha MOBEICHUE oIpoc,
PaAMOHYKIHNJIOB pedepar
53 Murpanus PaauOHYKIIHIOB o
TIOYBEHHBIM MPODUIISIM
9-10 | IIpakTH4eckoe 3aHsATHE: Murparnus YCTHBIN [1] [3]
pamuoHyknuaoB B Ouocdepe. Paccesnue ompoc,
npuMmeceil B atMocdepe. Mojenu mnepeHoca pedepat [11] [15]

npumeceii B armochepe.  Brimamenue
npuMecell Ha MOBEpXHOCTh 3eMiu. IlepeHoc
npumeceil B rusipochepe. Moaenn Murpanuu
PagMOHYKIIMJIOB B Ha3eMHOH cpene. Mozaenu
JI00AaTbHOTO  TEepeHoca  JIOJITOKUBYIIHUX
pPalMOHYKIHJIOB B Truapocdepe. Murpauus




PalMOHYKJIHIOB B Ha3eMHOU cpene. Moaenu
I00ANFHOTO  TEpeHOca  JIOJITOKUBYIIHUX
PaAMOHYKIIUIOB.
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[Iytu  mocTyruieHHs  pPaJMOHYKIUIOB B
pacreHus

6.1 OCHOBHBIE TyTH MTOCTYIUJICHUS
PaIMOHYKIIMIOB B paCTEHUS
6.2Konn4ecTBeHHbIE MOKA3aTEIN HAKOTUICHUS
PaIMOHYKIIUIOB U3 TIOYBBI

6.3 ®akTopbl, BIUAIOIIME HA IMOCTYIUICHUS
PaIMOHYKJIMJIOB B PACTCHHI

TecroBbie
3a/1aHus,
YCTHBIN
ompoc,
pedepar

[1] [2] [3]
[4] [5]

11-12

IIpakTyeckoe 3aHsATHE: PaanoakTUBHOE
3arpsA3HEHUE B pPE3yJIbTaT€  MCIBITAHUU
anepHoro opyxwus. HcnelTanus saepHOTO
opyxus B  armocdepe.  [nmobampHOE
paauoakTUBHOE 3arpsisHeHue. JlokanbHOoe U
PETUOHAIIBHOE PAJUOAKTUBHOE 3arpsi3HEHUE.
ITonzemuEbIe SIZICPHBIC HCITBITAHUS.
IIpon3BOACTBO SIEPHOTO OPYHKHS.

YCTHBIN
ompoc,
pedepar

[1] [3]
[11] [15]

13

OcobenHoctu aKKyMYJIMPOBaHUS
PaZIMOHYKJIMIOB B OpraHW3ME >KUBOTHBIX H
YesoBeKa

7.1 OCHOBHBIE ITyTH MOCTYIICHUS
PaIMOHYKJIU/JIOB B OPIaHU3M BOJHBIX U
CYXOITyTHBIX JKHBOTHBIX

7.2 OCHOBHBIE 3aKOHOMEPHOCTH MUTPALVH
PaZMOHYKJIMJIOB B 3001I€HO3€E

7.3 OcoOeHHOCTH HaKOIIICHUs
PaIMOHYKJIMIOB B OPTaHU3ME YeJI0BEKa

7.4 JlomycTuMble ypOBHM OOJyYeHUS H
YPOBHH  COJEpXaHUS PATUOHYKIUIOB B
NPOAYKTaX MUTAHUS

7.50cHOBHBIE METOJIBI CHIDKEHHUS
COJIepKAaHUsl PAJUOHYKIHUJOB B palloHe
YeIoBeKa

HoHu3upyromue u3ny4eHns B MEIULUHE:
Junarnoctuueckas paanonorus,
JMarHOCTHYECKOE UCIIOJIb30BaHUE
pannogdapMalleBTUUECKUX — Ipernaparos.
TepaneBTnueckoe UCIIOJIb30BaHUE
MOHU3UPYIOLINX U3ITyUYEeHUN

[1] [2] [3]
[4] [5]

13-14

IIpakTnyeckoe 3ansitue: HoHusupyrommue
u3nydeHus: B Mmenununae. O0mue mokasarenu
ypOBHSI HCITIOJIB30BaHUS I/IOHI/ISI/IPYIOIJ_II/IX
M3JIY4YeHH B MenuiuHe. JumarHoctuueckas

YCTHBIN
o1poc,
pedepat

[1] [3]
[11] [15]




PaguoIIoTHsl. Jwnarnoctuueckoe
UCIIOJIb30BaHUE pannodapManeBTUIECKUX
[IpenaparTos. TepaneBTnueckoe
UCIIOJIB30BaHNE MOHU3HUPYIOLIUX IIPENapaToB.
Teopernueckoe UCII0JIb30BaHUE

MOHU3HUPYIOLIUX U3ITYyYECHUN.

15 [TocTymnienne paIuOHYKIUIOB B OPraHU3M TectoBbie [1] [2] [3]
YeoBeKa 3aJJaHus,
8.1 OcoOeHHOCTH HAKOIUICHUS YCTHBIH [4] [5]
PaZMOHYKJIMJIOB B OPTaHU3ME YeJIOBEKa orpoc,
8.2 JomycTumble YpPOBHH OONy4eHUS U pedrepar
YPOBHH COJICPIKAHHS
PaIMOHYKIIUIOB B IPOIYKTaX MUTAHUS
8.3 OcHoBHbIE METO/IbI CHUKEHUS
COJICp)KaHUsl PATUOHYKIUIOB B pallMOHE
YeJI0BeKa
15-16 | IpakTHyeckoe 3aHsiTHE: PaMOaKTHBHOCTH YCTHBIN [1] [3]
B SIJICPHOM TOIUIMBHOM IUKJIe. [lepcrieKTHBBI orpoc,
Pa3BUTHS SAJIEPHON U TEPMOSACPHOMN pedepar [11] [15]
9HEPreTUKH.
17 XpaHeHHsI ¥ 3aXOPOHCHHE PATUOAKTHBHBIX IIpo6iemMa paaMoOAKTHBHBIX OTXOA0B TectoBbie [1]12] [3]
OTXOJ0B (PAO). Knaccudukarus paarnoakTUBHBIX 3a/1aHus,
OTXOJIOB HA  BBICOKO-, CpeIHe- W YCTHBIN [4] [5]
nuskoaktuBHele (BAO, CAO, HAO) ompoc,
orxonpl. TBepapie u xugkue PAO. pedepar
M3MeHeHHe KOHLENIMM OOpalleHust ¢
PAO B wucropuueckoM  Maciirade
BpEMEHU: pa30aBlICHHE 10 MPUEMIIEMO
0e30MacHbIX YpOBHEW (CIMB B PEKH,
MOpe), 3aXOpOHEHHE KOHTEHHEpOB B
MHUpPOBOM OKEaHEe, XpaHEHUE B 03Epax H
T.JIL.
17-18 | IlpakTuyeckoe 3aHsTHEe. XpaHCHHE W [1] [3]
3aXOpOHEHHE  PAJMOAKTUBHBIX  OTXOJIOB.
ObpazoBanne PO. Knaccudpukamus PO. [11] [15]
Ob6pamienue ¢ PO.
17 Texymuit KOHTPOJIb 25




18 PyGexxHast KOHTpoOsIbHas paboTa 0 25
UTOTO 18 | 36 >4 0 | 100
Ilpumeyanus:

— Bce Buibl yueOHO# pabOThl MOTYT TPOBOJIUTHCS TUCTAHIIMOHHO HA OCHOBAHMH JIOKAJTbHBIX HOPMATHBHBIX aKTOB.

— B mensax peanmzanuu WHANBUAYAIBHOTO TOIXOAAa K OOYYEHHIO CTYICHTOB, OCYHISCTBIISIOIINUX YYEOHBIM MPOILECC MO WHIAWBHUIYAITBLHOU
TPAeKTOPUU B paMKaxX HMHJIMBUIYaJbHOTO PaOOuero IjiaHa, U3y4eHUE NaHHOW AMCHUUIUIMHBI MOXET OCYLIECTBIATHCA uYepe3 WHIUBUIYyaJbHbIC
KOHCYJIbTAI[MM TPEIOAaBaTe/ii OYHO, B 4YacChl KOHCYJIbTALMH, IO 3JCKTPOHHOW IMMOYTe, a Takke ¢ wucroib3oBanreM Webex, miathopmbl
aucTaHIMoOHHOro 00yueHus Moodle, nmuunblit kabuneT cTyaenTa Ha caiite COI'Y, npyrux snemenros DM1OC COT'Y.
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Bup noxymenTa: IlojoxxeHue 1o AesTeNbHOCTH
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6. OoOpa3oBaTe/ibHbIE TEXHOJOTHHI

Jlexiuu, TeKIUU-0ece b, MPAKTUICCKIE 3aHITHSI, CAMOCTOSITeNIbHAs Pab0Ta CTyICHTOB.
Hcnonb3yroTcs MHTEPAKTUBHBIE METOJIbI OOYUYEHHs: TBOpUYECKUE 3a7aHusl, pa3paboTKa MPOEKTOB,
HCCIIEI0BATENbCKUM METO1 00yU€HHUs, KPYTJIblE CTOJbI, IUCITYThl, CEMUHAPBHI.

Ne | Tema Bun Koanue | AkTuBHbl | UHTepakTUBHBIE
m 3aHATHSA CTBO e popmbl dopmbi
. 4acoB
1 | Cemunap: XapakTepuCTUKH BO3ICHCTBUS [IpakTuka 2 CamocTosiTenbHbI
paauanuy Ha )KUBBIE OPIraHU3MBI U €70 1 aHanu3
MIPOSIBJICHUE B UX JKU3HEACITEIBHOCTH. JUTEPaTYpPHBIX
JAHHBIX,
MOATrOTOBKA
MpE3eHTAlNM
2 | Cemunap: VIcTOYHUKH €CTECTBEHHOTO [IpakTuka 2 Cemunap,
dboHOBOTO O00MyUYeHHS B OMOoCchepe u MOJITOTOBKA
PUPOJHBIN paualliOHHbBIN (OH. IIPE3CHTALNM
3 | IlpakTHyeckoe 3aHsiTHE: TEXHOJIOTHYECCKH IIpakTuka 2 Cemunap,
MOBBIIIEHHBIN paHalliOHHBINA (OH. IIOATrOTOBKA
IIpEe3eHTALNN
4 | IlpakTuyeckoe 3ansitue: Murpanus IIpakTuka 2 CemuHap,
paTuoHyKINJO0B B 6uocdepe. Paccesnue IIOATOTOBKA
npumecei B atmocdepe. MIPE3CHTAINM
S | MpakTuyeckoe 3anATHE. Pag0aKTUBHOE [TpakTuka 2 Kpyrasli cton
3arpsI3HEHUE B PE3YJIbTATE UCIIBITAHUN
AJIEPHOTO OPYXKHUSL.
6 | IIpakTuyeckoe 3ansaTue: loHm3upyronme [IpakTuka 2 MOJITOTOBKA
U3JIyYCHUS] B MEULIUHE. IIPE3EHTALUN
7 | IlpakTHYecKoe 3aHATHE: IIpakTuka 2 Kpyrusii cron
PannoakTMBHOCTH B SIAEPHOM TOTUIMBHOM
LIAKJIE.
8 | IIpakTH4eckoe 3aHsiTHEe: XpaHEHUE U IIpakTuka 2 ITogroroska
3aXOPOHEHHE PAANOAKTUBHBIX OTXO/O0B. MIpE3eHTALNN

Ob6pazosanue PO. Knaccudukanus PO.
O6pamenne ¢ PO.

7. Y4eOHO-MeTOAHYeCKOe oDecreyeHne CaMOCTOsITeIbHOM padoThl

Texkymuit KOHTPOIb OCYIIECTBISAECTCS 110 HMTOTaM CaMOCTOSTEIBLHON padoTHI,

KoTOpast

peaIn3yCTCAa B BUIC HpOpa6OTKI/I pa3aciioB nporpaMmbl, HEC OCBCIICHHLIX HaA JICKIUAX, U IMIOATOTOBKH K
MPAKTUYCCKHUM 3aHATUAM, a4 TAKKC 10 UTOraM BBIITIOJITHCHUA IMTPAKTUUCCKHUX pa60T.

I[J'IH ITOBBIIICHU A 3(1)(I)CKTI/IBHOCTI/I CaMOCTOSTEIbLHOMN pa6OTBI U CaAMOKOHTPOJIA

CTYyJIEHTaM

IpeaOCTaBIAIOTCA CIITMCKU OCHOBHOM U HOHOHHHT@HBHOP'I JUTCPATYpPhI, BCIIOMOTAaTCJIIBHBIC MAaTCPUAJIbI B
BUAC MCTOAMYCCKHUX YKaSaHI/Iﬁ K BBIIOJIHCHUIO MPAKTHUYCCKUX pa60T C KOHTPOJIbHBIMH BOIIPOCAMH U
TCCTaMHU.
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B cucmeme «MOODLE»pa3MelleHbl OCHOBHBICE M JIONOJHUTEIBHBIE MaTepUajbl 10
TUCIUIUIMHE, KOHTPOJIbHBIC 3aJaHMs, B TOM YHUCJIC TECThI, HOBEHIME NOCTHKEHUs reorpaduueckoit
HayKH, BUIEO-POJIMKH HEKOTOPBIX TeorpaduiyecKix MpoLeccoB.

HNuTtepHeT-pecypchl, IepeueHb BOMPOCOB K IK3aMEHY .

B cootBerctBUM ¢ HOopMaTUBHO-METONMYECKUMHU MaTepuaiaMu perdTuHroBor cucrtemol COI'Y
OIICHKA KauecTBa PabOTHI CTYJICHTOB OCYIIECTBIISICTCS B MPOLIECCE NBYX PyOekKHBIX aTTecTanuii Ha 9 u
19 Henensx B popme TeCTUPOBAHUS U UTOTOBOTO 3K3aMEHa.

dopma UTOroBOro KOHTpOJIs — 3k3aMeH (25 6ayuioB). Tekymuit koHTposb — (25+25).PyOerkHblit
PEUTHHTOBBIN KOHTPOJIb — (25+25 6amnos). Beero: 100 Gamios

OLieHOYHBIE CPENICTBA JJISI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOUYHOM aTTECTaIllUU 110
UTOraM OCBOEHUS TUCUUIUIHHBI.

8. OueHouHbIe CpeCcTBA JJIA TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH, Py0OeKHOMH aTTecTalluu U
NPOMEKYTOYHOM ATTECTALMH 110 UTOTaM OCBOCHUS AUCHUILINHBI
TecTbl 111 pyOe:KHBIX aTTeCTAIUI
CyMMa B3BEILIEHHBIX 3KBUBAJICHTHBIX /103 BO BCEX OpraHax U TKaHAX OpraHu3Ma:
+adpexTrBHAL 1032;
MOTJIOIICHHAS 71034,
KOJJICKTHBHAS Y PEKTUBHAS J1034.

UYro Takoe morjoiieHHas j103a’?

onpenensieT KOJIMYeCTBO BUTAMUHOB, KOTOPOE HYKHO MPUHSTH JJIsl TOJIHOTO BBIBEJICHUS
PaIVOHYKIIHIOB U3 OPTaHU3Ma,

+xapakTepu3yeT Koiau4ecTBo sHeprun MU, nornomenHoi oJHuM KHMJIOTpaMMOM BEILECTBA,;
XapakTepu3yeT KoJnuecTBo 3Heprun MU, BeIieeHHONM 0HON TOHHON MaTepuu;
OTIpeieTIsieT KOJINYECTBO HYKIIHIOB, TPEOyeMOe IS TTOJIHOTO BBIBEICHHUS PAIMOM30TONOB U3
OpraHusma.

CymiecTByeT He paBHasi HYJIFO BEPOSTHOCTh CTOXaCTUYECKUX COMATHYECKUX M reHeTHuYecKnX 3 pexTon
00JTy4YeHHs MPU CKOJIb YTOJHO Mol 103e 00IyUYeHHUS:

KOHICIIIIUS Hy.]'IeBOFO pI/ICKa;

KOHIIEMIUS IPUEMIIEMOT0 PHCKa;

+0ecroporoBasi KOHIEIIINS.

[Iponieccsl MATpany paiOHYKINAOB 3aBUCAT:
+ OT MecTa JIOKaJM3allui UCTOYHHUKA paiualii;
+0T opmbl ero nonagaHus B Ouocdepy;

OT BPEMEHHU rojia.

PaaroakTHBHOE paBHOBECHE HACTYIIAET B CIIydae:

€CJIM CKOPOCTh pacmajia MaTePHHCKOTO dJIEMEHTa OOJIbIIIe CKOPOCTH paciiajia JOuepHero;

€CIIH Macca MaTEPUHCKOTO AJIEMEHTa 0OJIbIIIE MACChI JJOYSPHETO;

+eCITi Mepro/1 MoJrypacnaia MaTepPHHCKOTO dJIEMEHTa OOJIbIIIe TIepHOo/Ia MoJTypaciaia J0YepHero;
€CITU SIICPHBII B3PBIB MMPOU3OIIEI JOCTATOYHO JAJIEKO OT HACEIIEHHOTO 00BEKTA.
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Pacnipoctpanenue npumeceii B atMmocepe MpOUCXOJHUT ITyTeM
MpOCEUBAHUS,

+BETPOBOTO MEPEHOCA;

+paccesiHUs B pe3yibTare TypOyiaeHTHon auddysun.

[Tepenoc mpumeceit B rugpocepe 3aBUCHUT OT:
+BHUJIa BOJIOEMA,

MOTOJIHBIX YCIOBUI;

KOJINYECTBA PHIOBI.

[TornomenHas 103a nocie BbIAEPKAHHON SKCIIO3ULIUU:

+XapaKTepUCTHKA HOHU3ALMOHHOTO () (eKTa raMmMa-u3IydeHus B BO3AyXE;

ONPEIEICHHOE KOJIMYECTBO BUTAMUHOB, KOTOPOE HY>KHO IIPUHSATH U1 IIOJHOTO BBIBEACHUSA
PaOUOHYKIIMIOB U3 OPTaHU3MA;

XapaKTepUCTHKA TPOHUKAIOIIEH CIIOCOOHOCTH OeTa-u3I1ydeHus B 103UMETpeE.

PaguoakTuBHOE PaBHOBCCHC 3TO:

KOTJia Macca JOYCPHEIro 3JICMCHTA paBHA MAaCcCE€ MAaTCPUHCKOIO,

KOTZia CTpeJIKa 103MMETpa CTOUT Ha CEPEAUHE IIKAJIbI U3MEPCHUS,

+KOrjga akTUBHOCTh JOYCPHEro 3JICMCHTA paBHA aKTUBHOCTU MAaTCPHUHCKOTO,

KOoTia mepuo mnorypaciaga 104YCpHEro 3JIEMCHTA PAaBCH IIECPUOAY TTOJIypaciiaia MATCPUHCKOTO.

UeM OTIUYAIOTCS APYT OT APYyra U30TOMbI?
KOJIMYCCTBOM HpOTOHOB;

+KOJIMYECTBOM HEUTPOHOB;

00BEMOM,;

MAaccoH,

KOJIMYECTBOM DJICKTPOHOB.

MemnbIiee coepikanue cojiei o0ecrieunBaeT ... HAKOIUICHUE PAAMOHYKIIHIOB B TIPECHOBOIHBIX
PaCTeHMSIX U )KUBOTHBIX 0 CPABHEHUIO C MOPCKUMH U OKEAaHUYECKUMH.

+0oJbIIIEeE;

MEHBIIIEE,;

HOpPMAaJIbHOE.

B o3epe paanoHyKInI MOXKET HAXOAUTHCS B IBYX COCTOSTHUSX:
B ra3000pa3HOM U TBEPJIOM;

+B BOJHOM Cpe/ie ¥ JOHHBIX OTJIOKEHUSX;

B JKHJIKOM.

Pacnpoctpanenue npumecu B atmocepe MpOUCXOIUT:

+IIyTeM paccesiHUsI B pe3ysbTare TypOyiaeHTHOH nuddy3un u BETpOBOTo NepeHoca;
IIyTEM [IEPEMELLIMBAHUS C MbLIBIO;

IIyTeM OCe/laHusl Ha TTOBEPXHOCTD.
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Bri6poc B atmocepy, mpo1omKUTEIbHOCTh KOTOPOTO HE BiIMAeT Ha (hopMy obiaka BeIOpoca
Ha3bIBAETC:

+ MIHOBEHHBIM,

KOPOTKUM,;

CPOYHBIM.

Bri6poc B atMmocdepy, mpoI0IKUTEIBHOCTh KOTOPOTO CPaBHUMA MIIA IPEBOCXOTUT BPEMSI IBUIKECHUS
o0Jyiaka /10 TOUYKH HAOJIOACHHUS, HO IPU KOTOPOH MOXKHO IpeHeOpeub M3MEHEHUEM ITOTOIHBIX YCIIOBHH
1 00J1ako BEIOpOCa NMEET POPMY CTPYH Ha3bIBACTCS:

CTPYUHBIM;

+ KpaTKOBPEMEHHBIM,

YCTOHNYUBBIM.

[TponomxuTensHBINA BEIOPOC, 32 BPEMSI KOTOPOT'O MEHSIOTCS MOTOAHbBIE YCIOBHS, U MOKHO TOBOPUTH 00
UX YCPEIHEHUU HA3bIBACTCS:

MTHOBEHHBIM,;

KpaTKOBPEMEHHBIM,;

+HeNpephIBHBIM.

Uro obecnieurBaet 60sbllee HAKOTUICHHUE PATUOHYKIUAO0B B TPECHOBOAHBIX PACTEHUSAX U )KUBOTHBIX 1O
CpaBHCHHIO C MOPCKMMH N OKCAHUYCCKUMMU:

KOJINYECTBO BOJIBI,

+MeHblIIee COepHKAHUE COJIEH;

Oosbliee coiepxKaHue COJIeH.

B Mopckoii cpefie 1ienecoo0pa3Ho BhIACTUTH IB€ OCHOBHBIE 00JIACTH, I/I€ MOBEACHHUE PAIMOHYKIINIOB
CYIIIECTBEHHO OTIINYACTCS:

HaOepeKHbIH;

+11pUOpEKHBIN;

+OTKPBITHIA OKEaH.

Haxonnenne paiuOHyKIMIOB PaCTEHUSMHU MOXKET IIPOUCXOIUTDH CIECAYIOIIUMU Iy TAMMU:
IIOBEPXHOCTHOE BIIMTBHIBAHUE;

+BHEKOPHEBOE HAKOIICHUE,

+KOpHEBOE HAKOIJICHUE.

OCHOBHBIE yTH MTOCTYIUICHHS PAJUOHYKJIMIOB B OPTaHNU3M )KMBOTHBIX U YEJIOBEKA:
+1bIXaTEIbHbIE IIYTH;

+KEeTyIOYHO-KHUIIICYHBIN TPAKT;

KPOBEHOCHAs CUCTEMA.

OCHOBHBIMU IIPOLIECCAMH NEPEMEIINBAHMS B MOPSX U OKEAHAX SIBJISIOTCS:
HOHU3AIINSA,

+aIBEKIUA,

+nuddysus.
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Hona;[aHHe PAAVOHYKIIMIOB B IOJA3CMHBIC BOJIbI U3 aTMOC(l)epLII
+IPaKTUYECKH UCKITFOYCHO;

MOCPEACTBOM MUKPOOOB,;

MyTEM OCEJIaHMUsl.

Envnunei nsmepeHust KOJUIEKTUBHOM JO3bI SIBJISACTCS:
+ 4eI0BEKO-3UBEPT,

3UBEPT-CYTKHU;

IrpaMM B CCKYHIY.

OTteuecTBEHHbIE HOPMbI paJHallMOHHON 0€30IacHOCTH:
HPB- 89;

MKP3;

+HPB-99.

lNanaktuyeckoe kocmudeckoe uznyuenue (I'KN) cocrout:
50% u3 aaepHoi KOMIOHEHTHI U Ha 50% U3 3JIEKTPOHOB;
+98% u3 siepHON KOMIIOHEHTHI U Ha 2% U3 3JIEKTPOHOB;
10% u3 xocMuueckou mpud U Ha 90% U3 TPOTOHOB.

BricokoaktuBHbie TPO 3axopoHsTCS B :
MEIKax;

+XKeJ1e300€TOHHBIX COOPYKEHUSIX;
KEJIE3HBIX LINCTEPHAX.

Haubomnpiryio moTeHIManbHY0 OMACHOCTb JIJISl OKPY KaloIIeH Cpeibl MPEICTaBIISIOT:
+KHUJIKHE PAIMOAKTUBHBIE OTXO/IbI;

TBEPABIE PAIUOAKTUBHBIE OTXO/bI;

ra3o00pa3Hble PaJMOAKTUBHBIE OTXOIbI.

[Ipu HEU3BECTHOM PAIMOHYKIIUAOM COCTABE TBEP/bIE OTXObl CUUTAIOTCS PAIMOAKTUBHBIMU, €CIIH UX
yllenbHask akTUBHOCTb OOJIbIIIE:

+100 xbx/kr — nu1st 6eTa- n3TydaroUUX paguoOHyKINUIOB;

+10 kBK/Kr-1U1 UCTOYHUKOB ajib(ha U3ITyYaloIUX paJuOHYKIHIOB,;

+1 xkBK/Kr- 17151 TpaHCYpPaHOBBIX PAJAMOHYKINU/IOB.

I"amMa-u3mydaronme oTXopl HEU3BECTHOTO COCTaBa CYUTAIOTCS PATUOAKTHBHBIMU, €CITH MOIITHOCTh
MOTJIONIEHHON 036l B BO3AyXe Yy ux noepxHocTH (0,1M) mpeBbIiiaet Haa GpoHOM:

1 mI'p/u;

0,01 mI'p/y;

+0,001 mMI'p/4.

PanuoakTuBHBIE OTXO/IBI 00pA3yIOTCS MIPU:
+9KCIUTyaTalliy ¥ BBIBOJIE U3 IKCIUTyaTallud 0OBEKTOB SASPHOTO TOIUTMBHOTO ITUKIIA aTOMHBIX
3JIEKTPOCTAHIIUN;
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+11pU UCTIOIb30BAaHUM PAJIMOAKTUBHBIX BELIECTB B IPOU3BO/ICTBEHHBIX, HAYYHBIX U OpraHU3aLUsaX U
ME/IULIUHE;

Cpenusisi HOpMUPOBaHHAsI KOJUICKTUBHAS 71032 TPO(pecCHOHaIbHBIX paboTHHKOB ADC Mupa
COCTaBJISAET:

+4uen-38/I'Br(am)rog;

24en-38/I' Br(am)roxm;

0,2uen-38/I'BT(3m)rox.

HcrounnkamMu U3y4eHus B palMOTEPANINU SBIISIFOTCS B OCHOBHOM BHEUIHUE ITYYKH PEHTT€HOBCKOTO
U3ITyYeHUs U U3TyYCHHE PAIMOHYKIMIHBIX HCTOYHUKOB, C(HOKYCHPOBAaHHBIEC HA MECTO JIOKAIHU3AINH
OITyXOJIH. DTOT CIIOCO0 HA3bIBAIOT:

trenerepanus,

Momnorepanus;

Hanorepanus.

Croco0 pamuoTepaniy OCHOBaHHBIN Ha HCIIOJIb30BAHUHU U3JTyUCHHUS KAIlCyTHPOBAHHBIX
PAaAOHYKIIMIOB, HpI/I6JH/DKCHHI)IX K MCCTY JIOKaJIM3allMX OITYyXOJIM Ha3bIBAKOT:
MOHOTEpAIHS;

+OpaxoTepanus;

HAaHOTEpAarusl.

JluarHocTuuecKasi paJinoJIOTUs] HACYUTHIBACT :
ooitee 50 ner;

+6omee 100 ieT;

menee 100 ner.

BriGepute Tpu cTpaHsbl, I7ie IPOU3BOIMINCH UcTbITaHus ¢ 1954-1958rT.
+CIIA;

+CCCP;

Kurai;

+Benukobpuranus.

B o3epe paanoHyKImI MOXKET HAXOAUTHCS B IBYX COCTOSIHUSX:
B ra3000pa3HOM U TBEPJIOM;

+B BOJHOM Cpe/ie ¥ JOHHBIX OTJIOKECHUSX;

B JKHJIKOM.

Pacnpoctpanenue npumecu B atMocepe MpOUCXOIUT:

+11yTeM paccesiHus B pe3yibTare TypOyJeHTHON AudQy3uHn U BETPOBOI0 epeHoca
IIyTEM MEPEMELLIMBAHUS C MBUIBIO

IMyTEM OCEOaHHs Ha ITIOBCPXHOCTH

Bri6poc B atMocdepy, Mpoa0KUTENBHOCTh KOTOPOTO He BiIMsIET Ha popMy obJiaka BEIOpoca
Ha3bIBAETCS:

+ MIHOBEHHBIM,

KOPOTKUM,;
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SAnepubie ucneitanus B armochepe mocie 1962 roga npoBOIUIHCH JIHIIb
+®pannuei;

+Kwuraew,

CIIA.

Yacel co cBeTsamumMucs nudepoiaTaMu OTHOCITCSA K KaTerOpUu:
AHTHCTAaTUYECKUE YCTPOUCTBA;

+paiMOTIOMUHECIICHTHBIE,;

9JIEKTPOHHAS amnmaparypa.

Hepuon nomypacnana (T Y2) sto snepro-pusmueckas Benuunna 132 3 4 (1 6amn):

OJIMH aKT PACNajia B CEKYHIY;

Macca paaHoOHyK/IHA, IeTEHHAs Ha aTOMHYIO Maccy,

J107151 OOIIETO YKCIa ATOMOB, PACIaNAIOIINXCS B CEKYHIY,

+BpeMs HeoOXO0IMMOE JUISl TOTO, YTOOK! pacranach IOJOBHHA ATOMOB JJAHHOTO PaIHOAKTHBHOTO
3NIeMeHTa.

BricokoaktuBHbie TPO 3axopaHuBaroTcs B :
MEIIIKaXx;

+XKeNe300€TOHHBIX COOPYKEHHSIX;
YKEJIE3HBIX [IUCTEPHAX.

Haunbomnbiryio noTeHIuanbHy0 OMAaCHOCTBAJIS OKPYKAIOIIEH CpeIbl PEICTaBISIOT:
+XKUAKUE PAIUOAKTUBHBIE OTXOIBL;

TBEP/IbIE PAIMOAKTUBHBIC OTXO/IBI,

ra3oo0pa3Hble paJuOAKTHUBHBIC OTXOIBI.

[Ipu HEM3BECTHOM PaMOHYKINIOM COCTaBE TBEPABIE OTXObl CUUTAIOTCS PATUOAKTUBHBIMU, €CIH UX
yIenbHasi aKTUBHOCTH OOJIBIIIE:

+100 xbx/kr — q1st GeTa- U3MydaroIUX PaAuOHYKINUIOB;

+10 kBK/Kr-11s1 ICTOYHUKOB alb(a U3Ty4aroIluX paJuOHYKIHI0B;

+1 xBK/Kr- 17151 TpaHCYPaHOBBIX PAAMOHYKIHIOB.

TepMuH «ropsiyast 4aCTUL@» BBEAEH 110 NTapaMeTpaMm:
TEMIIEPATYPHI,

pa3Mepam,

+aKTUBHOCTH.

Kakoii u3 palMOaKkTUBHBIX O-M3Ty4arolIuX ra30B Hanbomee onacer? (1 Gamn)
+pajoH;

AKTHUHOH;

Topon.

VY kakoro BUJa pPaMOaKTUBHOTO U3TyUYCHHUsI IMHEHHAS IMOTEPS DHEPTUU B OMOJIOTMYECKOM TKaHH BhIIIe?
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+a,
B;
Y-

Kakoii n3 yka3aHHBIX CTPOUTENIBHBIX MAaTEPUATIOB SIBJISETCS MAaKCUMaIbHO MOTEHIIMATIBHO
paauanMoOHHOE ONACHbBIM?

cama;

KHUPITNY;

JIepeBo;

+rpaHuTHBIE OJIOKH.

Pacnpoctpanenue npumeceii B atMmochepe IpOUCXOIUT ITyTeM
MIPOCEUBAHUS,

+BETPOBOTO IIEPEHOCA;

+paccesHus B pe3ysbTare TypOyneHTHOH nuddy3uu.

[Tepenoc mpumeceit B rugpocepe 3aBUCHUT OT:
+BHJIa BOJOEMA,

MOTOJIHBIX YCIOBUI;

KOJINYECTBA PHIOBI.

N

©CoOoNO O AW

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

Bonpocel k dx3ameny
dusnueckue npoueccsl B armochepe, OnpeaesoIe MUTPaLUIo IPUMECei.
OTtuyxzeHue 3eMeNb U palOaKTUBHOE 3arpsI3HEHNE Ha HAYAJIBHOM CTAJIUU SIIEPHOTO TOIIMBHOTO
LHAKJIA.
ITporecchl, NpUBOAAIINE K pacCessHUIO PUMeCH B aTMocdepe.
HcTouHnKH TEXHOT€HHO-U3MEHEHHOT O (hOHAa.
Monens ['aycca nepeHoca nmpuMecH B atMocgepe.
J1030BBIE HArPY3KH IPU PEHTTEHOANArHOCTHKE.
QDyHKIUA UCTOLICHUS 32 CYET MOKPOI'O U CyXOr0 OCaXACHHUA U PaJIHOaKTUBHOIO paclaja.
PannoakTMBHOCTH TEINIOHOCUTEIS U KOHTYPOB PEaKTOpa.
Brimanenue npumMeceil Ha MOBEpXHOCTH MMOUBbL. Cyxoe U MOKpoe ocaxaeHue, nedusanus. Monenu
pacdera INIOTHOCTH OCAXIACHUS PATHOHYKIUIOB HA ITOYBY.
[Tpobnems! yaep:kanust paMOHYKIUI0B B IIPe/ieax CTaHIHH.
VY4et BbICOTHI TPYOBI U TPO(DUIIST MECTHOCTH MPH NMEPEHOCE PAIMOHYKIINOB B aTMocdepe.
I'moGanbHOE PaMOAKTUBHOE 3arpsS3HEHUE B Pe3YJIbTAaTe HUCIIBITAHUI SJIEPHOTO OPYKUSI.
OyHKIMS METEOPOJIOTMYECKOTO pa30aBIeHHs U €€ IOBeIeHNE B 3aBUCUMOCTH OT MOTOJHBIX
YCIIOBUH M pAacCTOSIHUS OT UCTOYHHKA BBIOpOCa.
J1030BbI€ HATPY3KHU IIPU NOJIETaX HA CAMOJIETAaX.
IIporecchl 1 OCHOBHBIE 3aKOHOMEPHOCTH MUTPAIMK PAJUOHYKIIUA0B B ruipocepe.
HcTouHuky ecTeCTBEHHOTO paIualliOHHOrO (OHAa.
Mogenu MUrpalu paJuoHYKIHIOB B THIpOchepe.
Pacuer 103 BHemHero o0ay4yeHUs OT €CTECTBEHHBIX PaIMOHYKIIMIOB B ITOYBE.
Pacnipenenenue paguoHyKIUI0B B IIOYBE.
Pacuer 103 BHemHero o0ayyeHus: OT €CTECTBEHHBIX PaJIMOHYKIUIOB B aTMOCheEpE.
ITocTymieHne paguoHYKINI0B B PACTCHUS, )KUBOTHBIX U YEIIOBEKA.
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22. PanmoakTuBHOE 3arpsizHeHue cpeasl nmpu padore TOC.

23. J1o3bl BHyTpEeHHEr0 00JIy4YeHHs OT €CTECTBEHHBIX PaIMOHYKIIUIOB.

24. HaxomeHue paJuoHyKJIMAOB B PACTCHUSX.

25. J103bI KOCMUYECKOTO U3JTy4Y€HHUs HA TTOBEPXHOCTH 3EMIIU.

26. Ilepexox OT MOTIJIOIMIEHHOH /1035l B BO3AYX€ K SKBUBAICHTHOH /103€ TIPU BHEUTHEM O0ITy4eHUHU
€CTECTBEHHBIMH PAHOHYKIHIaMHU.

27. ®opMHUPOBAHKE UCTOYHUKOB €CTECTBEHHOTO U3TyUYeHUs B Onocdepe.

28. OCHOBHBIE 3TalbI AAEPHOTO TOIUTMBHOIO [IUKJIA.

29. ®opMHPOBAHKE PATMOAKTUBHOCTH MTOYBHI.

30. ObnacTu UCIIOJIB30BAHUS PAIMOAKTUBHBIX U3TyUYEeHUIN B MEIUIIUHE.

31. [1o3bI 00myueHHs Ha HAYaJIbHOW CTaIuH SJIEPHOTO TOIJIMBHOTO IIUKJIA.

32. BausHue pajoHa Ha popMHpPOBAHHUE 1036l 0OTyUEHUS YETOBEKA.

33. OCHOBHBIE HCTOYHHUKH €CTECTBEHHOH PaJIMOaKTHBHOCTH.

34. Yuer BTOPUYHOTO IbLJICOOPA30BaHUS IIPH pacdyeTax paarloaKTUBHOIO 3arpSI3HEHHS aTMOC(EPBI.

35. ADC, KaKk UCTOYHHK PaIMOAKTUBHOTO 3arPS3HEHUS OKPYIKAIOIIEH CPEJIbI.

36. Ilporecchl, BIUAONINE HA pacIpeesieHne PaIuOHYKIUIOB B ruapocdepe.

37. J10o30BbIe Harpy3KH B MPOIECCe H3TOTOBJICHUS SAEPHOTO TOILUIMBA.

38. Mepsl 110 MpeAOTBPAIICHUIO BHIHOCA PAIMOHYKINIOB 3a npeaenst ADC.

39. Mojenu MUTpannu paauoOHYKINIOB B PEUHBIX SKOCHCTEMAX.

40. IloBeneHue paAWOHYKIMIOB NpU TOMAJaHUM PAJAUOHYKIHUIOB B arMocdepy MpU SACPHBIX
WCTIBITAHUSX.

41. 3HaTh €AMHUIIBI U3MEPEHUS 103, AKTUBHOCTH, 3HATh MIPUMEPHI PAJAMOU30TONIOB U30TOIMIOB

CJoBapb TepMHHOB (IJ10ccapuii) mo aucuuiiuie «Paguoskosiorus»

AKTHBHOCTH PaJHOHYK/JIHMIA B HCTOYHHMKe (A) - paBHA OTHOIIEHUIO YHMCJIA CaMOIPOU3BOJIBHBIX
SJICPHBIX MpEBpaIlleHNil B 3TOM HCTOYHUKE 3a Maiblii mHTepBan BpeMeHH (dN) K BelIMYMHE 3TOTO
uHTepBaina (dt).

Anbpa (0)- u3IydyeHHE - KMCIYCKAHUE SIPOM YACTHIBI, COCTOSIMICH M3 JBYX MPOTOHOB M BYX
HEWUTPOHOB.

AJb(a-u3jaydeHue, KOTOPOe MPeACTaBIIeT cO00i MOTOK TSXKENBIX YACTHUL, COCTOSIIUX U3 HEUTPOHOB
Y MPOTOHOB, MPAKTUYECKU MAJIO MPOHUKAIOT Yepe3 HAPYKHBIN CIIOM K0XXKH, 00pa30BaHHBIM OTMEPIIUMU
KJeTkamu. beta - u3nyuenue obaanaet 0osbleii MPOHUKAIOLIEH CIOCOOHOCTHIO: OHO NMPOXOJNUT B TKAHU
OpraHusMa Ha INIyOMHY OJIMH - JIBa CAHTUMETpA.

Bera (B)- n3ny4enue - MclycKkaHue 3JIEKTPOHA.

I'amma (y )— u3jydeHue - BHIOpachIBaHUE MOPIIMK YUCTOM DHEPTHUH HYKIUIOB B TOM Clydae, KOrjaa
HECTAaOUIBHBIM HYKJIHA OKa3bIBa€TCS HACTOJIBKO BO30YXKICHHBIM, UYTO HCIIYCKaHHE 4YacTHUIIBI HE
MIPUBOUT K TIOJTHOMY CHSITHIO BO3OYXKICHHS.

I'eneTnyeckne d3¢dekTbl - TMOCIEACTBUS TOBPEXKACHUS TE€HOMa  3apOJBIIIEBBIX  KIETOK,
MPOSBIISIONINXCS B IOTOMCTBE O0Jy4YE€HHBIX 0COOEH.

J1030BbIii  IKBHBaJeHT - MOAUDUUIMPOBAHHBIN TOKa3aTelb, YYUTHIBAIOIIUIONOIOTHYECKYIO
3¢ (HEeKTUBHOCTH MOTJIOMIEHHOM /103bI B 3aBUCUMOCTH OT TUIIA U3HEPTUHU U3Iy4yeHus (B 6opax). s
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PCHTICHOBCKUX nyqeﬁ, 66T21-‘-IaCTI/ILI HFaMMa-queﬁ YHCJIOBBIC 3HAYCHU A HOFJIOH.IGHHOﬁ J03bI B pagax u
JO030BOI'OOKBHBAJICHTA B 63an MMPaKTUICCKU HACHTUYHLI.

Enununa akruBaoctu B cucteme CH - bekkepens (bk). Buecucremnas eqununa - Kropu (Kn).
3uBepT (3B) - eAUMHUIIA U3MEPEHUS SKBUBAJICHTHOM 0361 - JPKOYJIb HAa KWJIOTpaMM.

H3o1om 31€eMeHTA - aTOMbI, UMCIHOIIMC AApa ¢ OAUMHAKOBBIM YHCJIIOM ITPOTOHOB, HO PA3JIMYAIOMIUCCA 110
HUCIly HeﬁTpOHOB, OTHOCATCA K pa3HbIM Pa3HOBUJIHOCTAM OJHOI'O M TOI'O K€ XMMUYCCKOI'O 3JICMCHTA.

HNonusanmus - TCEpBUYHBIA (U3WYSCKUH aKT B3aMMOJCHCTBUS HMOHU3UPYIOMIETO W3IYYCHHS C
OMOJOTMYECKUM 0OBbEKTOM.

KoanexkTuBHasi 3¢ (exTHBHAS IKBHBAJIEHTHAsl 1032 — CyMMa HHIMBUAYAIbHBIX 3()(EeKTHBHBIX
SKBHUBAJIICHTHBIX [103, MOJYyUYEHHBIX TpyMmoi moaed. M3mepsercs B 4eloBeKO-3uBepTax (uenl. - 3B).
[lornomenHasi, »kBuBajieHTHass © dS((eKTuBHAS OKBUBAICHTHAs O3Bl OIMCHIBAIOT  TOJBKO
WHIUBUAYAITbHO TIOTy4YaeMble J03bI.

Kocmorennble pagMoOHYKJINABI - PaJHOAaKTUBHBIE s/ipa, KOTOpble 00pa3yroTCsl B pe3ysbTare SAEPHBIX
peakuuii, uaymux B atMocdepe (a 4aCTUYHO U B TuTocdepe) Mo BIUIHUEM KOCMHUYECKHX JTy4eH.

JIuneiinass nepenava sueprun (JIIID) — ucrnonb3yercst Uisi CpaBHEHUs CTCICHH PaTHAIIMOHHOTO
MOBPEXK/ICHHS BEUIECTBA IIPU BO3JAEHCTBUU HA HErO PA3JIMYHBIX HOHU3UPYIOUIUX YACTHULL C PA3HOM .

He:xenatenbHble paguanuoHHbie 3p@eKkTsl - 3P(HEKTh, OT KOTOPBIX TPeOYeTCs 3aluTa, IeIITcs Ha
COMaTMYeCKHe U HacleAcTBeHHble (TeHeTHueckue). Comaruyeckue d3(PQPEeKTsl MPOSBISIOTCA
HETNOCPEJCTBEHHO y caMOro 00Iy4eHHOIO JIMIA, TEHETUYECKHE - Y €r0 HOTOMCTBA.

HecrtoxacTuueckue mocjieicTBUsA - IPOSIBISAIOTCS TOJIBKO MOCIIE HAKOIUIEHHSI J03bI OO0JIbIIIE TOPOTOBOM
(BEpOSITHOCTh TMOSIBJICHHUSI M TSHKECTh KOTOPBIX OBICTPO BO3pacTalOT C HakomjaeHueMm 103bl). K
HECTOXaCTHUECKUM 3¢ (eKTaM OTHOCST JIyU4eBYIO KaTapakTy, HapylleHHe PEernpoAyKTUBHOW (YHKLUH,
JIy4eBble MOPaXEHUS 3apoJIbllla U IJ10]a, KOCMETHYECKUE 1e(hEeKThI KOXKH,

Hyxsmmn — rpynmna, o6paszyemas siipaMH BCeX U30TOMOB XUMHUYECKUX HJIEMEHTOB.
Ilorsomennas n03a - >Heprus, coolIaeMas €JMHUIE MACcChl TOTO WJIM HHOTO Tena(B pasiax);

Ioriomennas no3a (D) - ocHOBHas Jo3uMeTpudeckas BenuurHa. OHa paBHA OTHOLIEHHWIO CpeaHEH
sHeprun dE, mepenaHHOW MOHM3UPYIOMIMM H3IYyYeHHEM BEIIECTBY B JIEMEHTAapHOM 00beMe, K Macce
dm BemectBa B 3ToM 06beme: D = dE/dm. Eaununa nornomennoii no3sl - I'peit (I'p). BHecuctemuas
enuHAIA Paj ompenensinack Kak MOTJIONMICHHAS J103a JIFOO0T0 HOHM3HPYIOIIETo H3imydeHus,pasHas 100
9pr Ha 1 rpaMM 00JIy4EeHHOTO BEIIECTBA.

Pagnonykauabl - paIuoaKkTUBHBIE aTOMBI C JAaHHBIM MaCCOBBIM YHCJIOM M aTOMHBIM HOMEPOM, a JUIsS
M30MEPHBIX aTOMOB - M C JAHHBIM OIPEAEICHHBIM JHEPIeTHUYECKUM COCTOSIHUEM aTOMHOIO sjpa.
Paguonyknuab! (M HepaInOaKTUBHBIE HYKJIM/IBI) 2JIEMEHTA HHAaU€ HA3bIBAIOT €r0 NU30TOMaMHU.

PeHTren - 3T0 3KCIO3UIIMOHHA /1032 PEHTTEHOBCKOT0 M3JIy4eHus, co3aamonas B 1 ky0.cM Bo3ayxa npu
temneparype O°C m npaBnenun 760 MM PT.CT. CyMMAapHBIM 3apsi MOHOB OJHOTO 3Haka B OJHY
NMEKTPOCTATUUYECKYIO €IMHULLY KOJIMYECTBA AIEKTPUUYECTBA.

Comaruyeckue 3¢ pexkTsl — d3PPEeKTh, K KOTOPHIM YCIOBHO OTHOCSAT HEMOCPEACTBEHHbIE A(P(EKTHI
o0srydeHus (OCTPYIO WIIM XPOHUYECKYIO JIy4eBYIO 00JIE3Hb U JIOKAJIBHBIC JTyUEeBBIE MIOBPEKACHUS) U €T0
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OTHAJICHHBIE TOCICICTBHS (COKpAIICHHE IPOJODKUTEIBHOCTH JKU3HU, BO3HHKHOBEHHE OITyXOJICH,
JIEWKO30B U 1Ip.).

ComaTnuyeckue, COMATHKO-CTOXACTHYECKME W TeHeTH4Yeckue (HacjeacTBeHHble) IPdeKThl —
3¢ (deKThl BO3ACHCTBUS HWOHHM3UPYIONIMX W3IIyYeHUH Ha OHOJOTMYECKHE OOBEKTHI MpU 00IIEM
00JTy4YeHHH.

Comaruyeckuil MyTareHes - HaclieyeMble B Ipejesiax TKaHEel M OpPraHOB JIaHHOTO OOJyYE€HHOTO
OpraHuzMa pa3HOOOpa3Hble IOBPEXKAECHUS TIE€HOMa COMAaTHMYeCKMX KIETOK (JOMUHAHTHbIE U
peliecCUBHbBIE MyTalluH, pa3HbIe TUIIBI a0eppaliuii XpOMOCOM U ApYyTHUE).

CroxacTuuecKkue nmocjieaCTreus OﬁJIy‘IEHPlﬂ — OTAAJICHHBLIC ITIOCIICACTBHA, BCPOATHOCTL IIOABJICHUS
KOTOPLBIX CYIIECTBYCT IMPH CKOJIb YIrOOAHO MaJIbIX O03aX HOHUSUPYIOUICTO HU3JIYUCHHSA W BO3PACTACT C
ﬂOSOﬁ, TOraa KakK TSOKCCTb IMPOABICHHUA OT HO3bl HC 3aBHUCHT (HOCHT BepOHTHOCTHHﬁ XapaKTep). K
CTOXAaCTUUCCKHMM OTHOCAT paK MW HepeaaBacMbIC IMOTOMCTBY HACJICACTBCHHBLIC HN3MCHCHUA; OHHU
O6H3.py>KI/IBaI-OTCH JIMHIb IIPpHU JJIATCIIbHOM Ha6J'IIOI[eHI/II/I 3a

OOJIBIINMU rpymnmnaMu HaCCJICHUSA, HACUUTBIBAIOIIUMU JCCATKH UM COTHU THICAY YCJIOBCK.

TokCHHBI — HOBBIE XHUMHUUYECKHE COCIAUHCHHA, HC CBOMCTBEHHEIC OpraHu3sMy, B PE3YJIbTATC
BO3HHUKHOBCHHUA KOTOPLIX HAPYIIAKOTCA OOMEHHEBIE mponecCohl, NOAABIIACTCA aKTHUBHOCTD q)epMeHTHI)IX
CHUCTCM, 3aMCIJIACTCA U IPCKPALIACTCA POCT TKaHEH.

JxBuBajieHTHasas no3a (H). [ng oneHkn Bo3MOXXKHOTO yuiepOa 370pOBbIO YEJIOBEKA B YCIOBUSX
XPOHHUYECKOTO O0JIydeHHs! B 00J1aCTH PaJualliOHHON 0€301MacHOCTH BBEAECHO MOHSTHE SKBUBAJIECHTHOM
no3bl H, paBHO# Npon3BeIeHUIO MOTIOUIEHHOM 10361 Dr, co3gaHHON 00Iy4YeHHEM - I' M YCPEITHEHHOU 1o
aHAJIM3UPYEMOMY OpraHy MJIM IO BCEMY OpraHHM3My, Ha BECOBOM MHOXKUTENb Wr(Ha3bIBaeMbIil ele -
ko3¢ dULIMEHT KauecTBa n3iydeHus). Enunuia nsmepenus —3uBepr.

Jkcno3uuuoHHasa ao03a (X). B kauecTBe KOJIMUECTBEHHOM Mepbl PEHTI€HOBCKOIO M -M3IY4YEHHUs
MPHUHATO UCIIOB30BaTh BO BHECUCTEMHBIX €MHHIIAX YKCIO3UIMOHHYIO 103y, ONPEACTeMYIO 3apsIoM
BTOpUYHBIX yactul] (dQ), oOpasyromuxcs B Macce BemiectBa (dm) mpu HOJTHOM TOPMOKEHHM BCEX
3apsHKEHHBIX yacTHll. EquHuia skcro3umoHHon 103bl - Pentres (P).

JIKCNO3UIMOHHAS /1032 JIeKTPOMATHUTHOI0 U3JIy4eHHs YMEPEHHOH JHePIruu

(PEHTreHOBCKHE M TramMMa-jy4d) - CyMMa OJIIEKTPUYECKHX 3aps0B HOHOB OJHOTO3HAKa,
00pa3yIoIMXCsl B €MHUIIE 00beMa BO3yXa IPH HEKOTOPHIXONPEAEICHHBIX YCIOBHUX (B PEHTI'€HAX )

KpaTkas xapakTepucTHKa HEKOTOPBIX PaJHOHYKJIN/I0B

PAJIOH (nar.Radon), Rn (uutaercst «pagoH»), paidOaKTUBHBIA XMUMHUYECKUN DIEMEHT, aATOMHBII
HoMmep 86. CTaOUIIBbHBIX HYKJIUJOB HE UMEeT.

PAJIAM (nar.Radium), Ra (uuraercs «paauii»), paauOAKTUBHBIA XUMUYECKUU SJIEMEHT, aTOMHBIN
Homep 88. CraOunpHBIX HYKJIUJIOB He uMeeT.. OTHOCUTCSA MIEIOYHO3EMEIbHBIM JJIEMEHTaM.
DnekTpoHHash KOH(UTypalusi BHEUIHEro cios aroma 7 s2. B coenWHEHUSX TpPOSBISET CTEICHb
okucyenus +2 (BaneHTHOCTS 11).

TOPHUU (aat. thorium),Th (uuraercs «ropwuii»), paquOaKTUBHBIA XUMUYECKHIA 2JIEMEHT C ATOMHBIM
Homepom 90, aromHuoit maccoit 232,038 1. CTabmibHBIX U30TOTOB HE UMeeT. M3BecTHO 24 m3oToma ¢
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MaccoBbIMU grciamu 213-236. Haubonee nonroxuymue nzoronsl 230Th (-uzmyqarens, T1/2=7,5-104
net) u 232Th (-m3nyuarens, T1/2=1,4-1010 net), pomoHadanbHUK paguoakTuBHOTO psina 232Th. 6d27 s
2 .Axtunoup Crenenu okucnenus +4, pexe +3 u +2 (BanentHocts 1V, 111, II).

KAJIMU (nar.Kalium), K (uuraercs «kanmii»), XMMUYECKUH 3JIEMEHT C aTOMHBIM HomepoMm 19,
aromHas macca 39,0983.

YPAH (aar.Uranium), U (uuraercs «ypaH»), paJldOaKTHUBHBIH XUMHYECKHH 3JIEMEHT C aTOMHBIM
HomepoMm 92, atomnass macca 238,0289. Axrtunoua. Ilpupoanslii ypaH COCTOMT W3 CMECH Tpex
uzoronoB: 238U, 99,2739%, ¢ mepuogom momypacmana T1/2 = 4,51-109 ner, 235U, 0,7024%, c
nepuogoM monypacmaga T1/2 = 7,13-108ner, 234U, 0,0057%, ¢ mepuomom momypacmamga T1/2 =
2,45-105 ner. 238U (ypan-l, Ul) u 235U (axtuHOoypaH, AcU) sBIsOTCA poOJOHAYaIbHHUKAMU
paMOaKTUBHBIX psAIOB. M3 11 HCKYyCCTBEHHO TOJYUYEHHBIX PAJIMOHYKIIMIOB C MAaCCOBBIMH YHCIIAMHU
227-240 nmonroxuBymuid 233U ( T1/2 = 1,62-1050eT), OH moay4yaeTcsl NP HEUTPOHHOM OOITyYEeHUH
Topus.33

MO/ 1I-131 KOpOTKO >KMBYIIMH PaJuOHYKIWI, MEPHOJ MHOIypaclala y HEro OKOJO BOCBMH CYTOK.
Hapsiny cOera m3mydeHHeM OH SIBISETCS CHJIBHBIM raMMa H3lydarejeM. XOpOIIO HAKaIlJIMBAaeTCs B
opranusMme yesoBeka. OTcroaa npuéM oaa 11 BBITECHEHUS paMoaKTUBHOIO Hoza.

CTPOHIIUMU. B ortimuue ot woxa Sr-90 monro skuymiuii paguonykimn ¢ TP okono 30 mer. On
OYCHb XOPOIIO BHITECHSET KaJbIMA U3 KOCTEH, TEM CaMbIM HAaKaIUTUBACTCs B OpraHu3Me. SIBisisch, Oera
M3ITy4aTeseM ero HakOIUIEHUS] B OpTaHU3Me OYeHb OTacHO.

HE3UU. Cs-137 ¢ nepuomom pacnaga 30 ner, sSBIsSETCS CUIBHBIM MCTOYHHMKOM OeTa M Tamma
U3ITy4EHUs.

1. YueOHo-meToan4Yeckoe U MH(pOpMaHOHHOE o0ecTieYeHne I CHMIIJIMHbBI (MOYJIfA)
a) OCHOBHasl JINTEpaTypa:
Panuoskonorus : yueobnuk juis By3os / M.I'. JlaBeiioB u 1p. - PoctoB-0//l : @enukce, 2013. - 635c¢. :
ui. - bubnuorp.:c.626-627. - ISBN 978-5-222-20288-3, I'puc MO.
0) 10N0JIHUTE/ILHAS JINTEPATypa
CanoBuukoBa JI.K. buocdepa: 3arpsisHenue, nerpanamnus, oxpasa. Beicu.mkozna, 2007

Bponckuii A K. O6mas sxonorusi, yaeoHuk. Axagemusi, 2010

benses I'.K., Xanaera .M. Okpyxaromas cpeaa, yued.nmoco6. COI'Y, 2009.

Xomuu B.A. Dxonorust Topoackoi cpeabl, yued.noc. U3a-Bo Accorpanuu cTpouT.By308, 2006
OreHka BO3JCHCTBUS Ha OKpPYXKaIOIIyo cpeny : ydeb.mocobue / mon pen.B.M.Ilurynsko. - M.
Axanemusi, 2013. - 400c. - (Bwicmiee mpod.oOpa3zoBanue.bakanaBpuat.EcTecTBEeHHBIE HAYKH). -
bubnworp.:c.389-393. - ISBN 978-5-7695-9579-0. I'pud YMO.

Tuxonoa M.O. DKOJIOTHYECKHII  MOHUTOPUHT  BOJHBIX  OOBEKTOB,  Yyueb.mocoOue.
OOPYM,MUH®PA-M, 2012

Kamnnn W.M. IlpowmbinuieHHBIe BBIOpOCHl B atMmocdepy. VHKeHepHble  pacydeThl
nneeHTapuszanus. ABOK IIPECC, 2005

[TouekaeBa E.N. be3omacHOCTh OKpyKarolieil cpeibl W 3I0pOBbe HacelneHus, yde0.mocobue
®ennkc, 2013
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JlapuonoB H.M. IlpombinieHHass 3KoJOTHS : yuyeOHUK st OakanaBpoB / JlapuonoB,Hukomai
Muxaiinosud ; A.C.PsobimenkoB. - M. :FOpaiir, 2014. - 495¢c. - (bakanasp.ba3oBsiii Kypc). -
bubnmorp.:c.494-495. - Kuura goctymnHa B 3JekT. oubnmuoteu.cucteme.biblio-online.ru. - ISBN
978-5-9916-3633-9. I'pud MO.

JlapnonoB H.M. IlpombiniuieHHas Skojorusi : y4eOHuk s OakanaBpoB / Jlapuonos,Huxomait

Muxaiinosuu ; A.C.Psopimenkos. - M. :IOpaiit, 2013. - 495c. - (bakamaBp.ba3oBsiii kypc). -
bubmmorp.:c.494-495. - ISBN 978-5-9916-2256-1. T'pud MO.

B) NporpamMMHoe odecnieyenune u UaTepHeT-pecypcsl

ObecnieueH  JOCTY K  COBPEeMEHHBIM  mpodeccCHOHaIbHBIM ~ 0a3aM  JaHHBIX,

MH(OPMALIMOHHBIM CIIPABOYHBIM M MOUCKOBBIM cucTeMaMm (Oubnuotexa COI'Y):

oubnmoreke e-library;

AJIEKTPOHHOU OmOmmoTeke qucceptaruii PI'b;

YHHUBEpCUTETCKON Oubnoreke online;

coOCTBEHHBIM OHOMMOTpaduuecKkM 6a3zam JTaHHBIX;

3JIEKTPOHHOMY KaTajory;

JJIEKTPOHHON KapTOTEKE ra3eTHO-KYPHAJIbHBIX CTAaTEH;

AJIEKTPOHHON KapTOTEeKE aBTOpe(epaToB AUCCEPTAIMA U TUCCEPTALHN.

Pexomennyemble HHTEpHET-a1peca:

http://www.osatom.ru/about/staff/2009/3/24/92/

WWwWW.rae.ru.

http://www.bookman.ru/catalog42572_3.html
http://www.radprotec.kz/ LleHTp paaraliiOHHOM 3aIUTHI ¥ SKOJIOTHH.
5.http://www.rirme.kz/publick.html
http://www.maikonline.com/maik/showArticle.do?auid=VAFWO0AYKLF&Ilang=ru
http://nuclphys.sinp.msu.ru/radiation/index.html
http://lwwwe.isuct.ru/elib/sites/default/files/tppibt_28042009

ONoGa~WNE

F) METOAUYECCKHME YKA3aHUA IO JUCHUIIJIMHE «Paauodkojiorus

arWON

IS

N

YuyeOHO-MeTOANYECKOE 00ecTieueHHe CAMOCTOSITeIbHOI padoThl.
KoHTposibHbIe BOPOCHI /151 CAMOINIPOBEPKH 110 Teme 1

UYro noHnMaercs noj repmMuHoM «Pagroskonorus»?

KpaTko oxapakTrepusyiiTe HCTOPUIO.

Kakue ocHOBHBIE HampaBIeHUS 3KOJIOTUYECKOT0 HOPMUPOBAHMSI Bbl 3HaeTe?

Yro aBnsieTcs 00BEKTOM 3KOJIOTMUECKOTO0 HOPMUPOBAHUS?

OxapakTepu3yiiTe MECTO HOPMHUPOBAHUSI AaHTPOIIOT€HHBIX HArPy30K B CUCTEME YIIPaBJICHUS

IPUPOIONIOIB30BAHUEM.

Kakyto posib urpaet skojaoruueckoe HoOpMUpOBaHUE JJIsl CTAaHIaPTU3AIMH B 00JIACTH OXPaHbI

OKpY’Karoleu cpeani?

Kakum o6pa3omM npoBoauTcs pazpadoTka HOPMAaTUBOB KauecTBa OKpY Karolen cpeipl?
KoHTpoJibHBIE BONIPOCHI AJ151 CAMONIPOBEPKH 110 Teme 2

Onpenenenre XapakTepUCTUK PaIUallMOHHOTO BO3/IEHCTBUS.

Bbuonoruueckue 3¢ppexThl paanaioHHOrO BO3AECHCTBHSL.

OcHOBHBIE PUHIIUITBEI HOPMUPOBAHUSI 1 HOPMBI paauaimonHoi 6ezonacnoctu HPB-99



http://www.osatom.ru/about/staff/2009/3/24/92/
http://www.rae.ru/
http://www.bookman.ru/catalog42572_3.html
http://www.rirme.kz/publick.html
http://nuclphys.sinp.msu.ru/radiation/index.html
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akrownE

HPwbh e

ROOo~NoGO~LNE

KouTpoJibHbIE BOIPOCHI 1JI1 CAMONIPOBEPKH 110 TeMe 3
PannoakTMBHOCTH FOPHBIX MOPOI.
PannoakTMBHOCTH MOYBHI.
PanuoaktuBHOCTE aTMOC(hEPHI.
PagnoakTuBHOCTE THAPOCHEPHI.
PannoakTHBHOCTH OMOTHI.
PagnoakTuBHOCTB yenoBeKa.
[IpupoaHbIii paguaiMOHHbIN (OH.
J103bI BHENTHETO OOJTy9CHUSI.
J10361 BHYTpPEHHETO 00JTy4eHUsI.

. CymMMapHBIil paiuaiiuOHHBIN (OH.

KoHTposibHBbIe BONPOCHI /ISl CAMONIPOBEPKH 10 Teme 4
[ToBpIlIEHNE 1031 00yUEHUS 32 CUET KOCMUYECKOIO U3JTyUEHUS.
J103b1 00J1y4eHHs 32 CUET MPOMBIIUIEHHOTO UCTOIb30BaHus pochaTHBIX PY.
Jo3b1 oT BEIOpocoB TOC, paboTaromux Ha OPraHUIECKOM YPOBHE.
J103b1, 00yCIIOBJICHHbBIE HAX0XKICHUEM HACEICHUS B IOMEIEHUSX.
J103bI OT paIMOHYKJIH/IOB, BEIOPACKIBAEMBIX B MPOLIECCE JOOBIYH U TIEPEPaOOTKHU MOIE3HBIX
HCKOIIaEMBIX.
J103b1, 00yCIIOBIIEHHBIE NTPEAMETaMU IIUPOKOTO MOTPEOIECHHUS.
KoHTpo/IbHBIE BONIPOCHI VIS1 CAMONIPOBEPKH 110 TeMe S
OO61re noka3aTeny ypoBHS UCIOIb30BaHUS HOHU3UPYIOMINX U3ITYYeHUN B MEAUIIMHE.
JlnarHocTruecKoe UCTONIb30BaHUE paauo(apMaleBTHUECKUX MPErapaToB.
Jlnarnoctuueckas pagnoyIoTHs.
TepaneBTryeckoe MCI0JIb30BaHNE HOHU3UPYIOLUIMXU3ITYECUHUH.

Ilpumepnvie munvlt RUCbMEHHBIX PAOOM U POPM YCIMHO20 KOHMPONA:

00CYXJIeHUS TOKJIAJIOB CTYACHTOB I10 MPEIOKEHHOM TEMAaTHKE;

BOTIPOCHI JUISI CAMOKOHTPOJIS TI0 KXKI0M U3 TeM Kypca;

TECTHPOBAHUE C MTOMOIIBIO TPOTPAMMHBIX CPEJICTB;

aHaJIM3 CaMOCTOSTEIILHON paObOThI CTYACHTOB, PE3YJIbTAThl KOTOPOI MPEICTaBICHBI B (hopMe
pedeparoB u 3cce;

UTOTOBasi aTTECTAIIHS.

Ilpumepnulii nepeuens mem pepepamos

Pannomerpuueckue mpudopbl

EcrecTBeHHBIE paIMOAKTUBHBIE CEMENCTBA

YHUYTOXKEHHE paIiOaKTUBHBIX OTXO0JI0B

ennas peakuust U NPUHLIMI JEHCTBHS aTOMHOW OOMOBI
N3oTomnbl pagoHa U UX JOYEpHUE IPOAYKTHI pacmaaa
TepmosiiepHast peakiysi 1 IPUHIMIT JEWCTBUS BOJOPOIHON OOMOBI
Hctounuku paguanuu. CTpyKTypa 103 00Iy4eHUs] HACEIECHUS
Coneprxanue pajgoHa B arMmocdepe, mouBax, IPUPOAHBIX BOJIAX
CopepxaHne H30TONOB PaloHa BHYTPH ITOMEIIEHUI

3amuTa OT paJuOaKTUBHOTO U3IIy4ECHHUS

buonnaykanus paguoakTUBHBIX 3arpsA3HEHUN

MeTtob1 H3MEpEHUs PaJUOAKTUBHOCTH
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10.MaTtepuajibHO-TEXHUYECKOE 0O0ecnedeHue JUCHUTLIUHBI (MOTYJIs1)

[IpoBeneHMEe JEKIMOHHBIX M CEMHHAPCKUX 3aHATHA 1O JUCIUIUIMHE OCYIIECTBISCTCS B
ka0.Ne203 (kopmyc ¢akynprera DxoHOMuKH U ynpasieHuss COI'Y), o06ecre4eHHOro KOMITbIOTepaMH,
MMEIOIIMMH JOCTYI K ceTH MHTEepHET, MHTEPAKTUBHON JOCKON M MYJIBTHMEIUHUHBIM O000OpYIOBaHHEM.
3aHATHS, MPOBOJUMBIC B TPAIUIIMOHHOW QopMe, KOHCYIbTAMM, WHIAUBUAyaldbHas paboTa co
CTYyJICHTaMH, MPOXOAAT B Ka0.304.

COCTAB JIMIIEH3MOHHOT0 U CBOOOHO PACPOCTPAHAEMOr0 NPOrPAaMMHOI0 o0ecrieyeHusl, B
TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA

Ne i/m HauMmeHoBaHue Ne norosopa (JuneH3usi)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot

L 04.2016 .

5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot

' 04.2016 1.

AHTUBUPYCHOE NMPOTPAMMHOE Nol17E0-180222-130819-587-185 ot 26.02. 2018 no

3. oOecrieueHne 14.03.2019 r, mpoiena o 21 r.
KasperksyTotalSecurity
Cucrema noucka TeKCTOBBIX No795 ot 26.12.2018 (aeiictButenen mo 30.12.2019 r)

4, 3aMCTBOBaHUU ¢ 3A0 «Antu-Ilnaruam» npoanena o 21 r.
«Antumnaruar.BY3»

11. JIuct 00HOBJIEHUSI/aKTYyaJIM3 AU

[Tporpamma oOHOBIIEHA.

[Iporpamma paccMOoTpeHa ©  yTBEp)KJIEHAa Ha 3aceJaHuu  KaeApbl OKOJOTUU U
MIPUPOIOINOJIB30BAHUSA OT « » 20 r.,nporokon No

[Tporpamma omoOpeHa Ha 3acejaHuM coBeTa (hakynbTeTa reorpaduu U Fe0IKOIOTHH OT « »
20 r., mpotokos No

[Tporpamma akTyanu3upoBaHa.
BHecenHble M3MEHEHUS U JONOJHEHHUS YTBEP)KICHbI Ha 3aceJaHMM Kadeapbl HSKOJIOTHH H
MIPUPOIONOIB30BAHUS

[Iporokon 3acenanus kapeapsl OT « » 20 r. Ne

N

[Tporpamma akTyanu3upoBaHa.
BHeceHHble W3MEHEHHs] W JIOTIOJHEHUS YTBEPXKACHBI Ha 3acelaHud Kadeapbl SKOJIOTHH H
MIPUPOJIOTIONB30BaHUS (MIPOTOKOJI 3aceanusl KadeIphl OT « » 20 roaa Ne ).




