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[Iporpamma cocTaBiieHa B cOOTBETCTBUU ¢ DenepallbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIIbHBIM
CTAaHJAapTOM II0 HaIpaBJIEHHIO MOAroToBKHM OakamaBpa 05.03.06 Dxonorus ¥ mpHPOIOIOJIL30BAHUE,
YTBEPIKJCHHBIM IPHKa30M MuHucrtepcTBa oOpa3oBanusi U Hayku Poccuiickoir @enmepanmu or «11»
aBrycta 2016 r. Ne 998, yueOHBIM IUIAHOM HaINpaBjeHUA MOAroToBKH Oakanaspa 05.03.06 Dxojorus u
MIPUPOJIONIOIB30BaHKE TI0 MPODHIII0 DKCIEepTHAS JAEATEIBHOCTh B SKOJOTHH, YTBEPKICHHBIM Y YEHBIM
coseroM ®I'BOY BO «COI'Y» (mporokon Ne9 ot 30.04.20 1.).

CocraBuUTENb:
JOLEHT Kadeapbl SKOJIOTUU
U TIPUPOAOTIOTIB30BAHUSL TaBacueB Bnagumup XacanoBuu

PaGouas mporpamma 0o0CyXk/I€Ha U yTBEpKJIE€HA Ha 3aceJaHuM Kadeapbl SKOJIOTUU U
npupogonoaszoBanus GI'6OY BO «COI'Y»
(mpotokon Ne8 or 24.03.2020 r.)

3aBenyromuii kapenpoit % A .B.Jlonaes
— B

Onobpena CoBetoM (akynbrera reorpaduu U re0IKOJIOTUH

(mportokon Ne§ ot 31.03.20r.)

[Ipencenatens coera dakynbTeTa ®.M Xamaesa




1. CTpykTypa, u 0011as1 TPYA0EMKOCTh JAUCHUNIHHBI

OO111ast TPYI0EMKOCTh JIUCIUILTAHBI COCTABIsCT 4 3aueTHbIe eaquHuIb (144 yaca).

Ounas popma 0O0ydeHHS

3aounas popma 00ydeHHs

Kypc 3
Cemectp 5}
Jlexmun 18
[TpakTrueckue (CeMHHAPCKUE) 3aHATH 36
JlaboparopHbie 3aHATHS
Koncynbranun
WToro ayIuTOpHBIX 3aHATUI o4
CamocrosiTenpHas padbora 54
Konrtponp 36
Kypcogas pabora

dopma KOHTPOJIS
9K3aMCH +
3auer
OO11ee KOJIMYECTBO YacOB 144

2. e ocBOEHUSI TUCITHIJIMHDBI

Jucnunnuna «PaarosKonorus» 3HAKOMHUT CTYAEHTOB C OCHOBHBIMHU PaguOOMOIIOrMYECKUMHU
s dekramMu BO3JCUCTBUS paJHALNN, KOHIEHIUH CAHUTAPHO-TUTHCHUYECKOTO U IKOJIOTHYECKOTO
HOPMHUPOBAHHUS, BOIIPOCHI PaIMallMOHHON O€30MacCHOCTH, C IPOIECCAMH MUTPALIUU PAIUOHYKIIUIIOB B
ounochepe U MOACISAMHU UX MEPEHOCA B OTIICIBHBIX AIEMEHTaX YKOCHCTEM, C HCTOYHHKHU PaJdallid B

OKpYKarolen cpene.

Ileny Kypca:naTb MNPEACTABICHUE O PAJAMOIKOJIIOTUM KaK MEXIUCIUIUIMHAPDHOM Hay4YHOM
HAIpaBIICHUHU, HW3YYaIOIIEeM OCHOBHbIE paauoduoiornuyeckue 3PQexTsl BO3IACHCTBHS paaualui,
KOHIICTIIIMA CAHUTAPHO-TUTHEHUYECKOTO U AKOJOTUYECKOTO0 HOPMHUPOBAHMS, BOMPOCH! PaTUAIIMOHHON

0€30ITaCHOCTH.

3agaum Kypca:

L4 I/I3y‘{eHI/IC BUJa U XapaKTepa COUeTaHuH HOHU3UPYIOIIHUX (I)aKTOpOB Cpeabl, BJIMAKOIINX Ha

JKU3HCHHBIC ITPOLIECCHI;

e BrIICHEHHE OCOOCHHOCTEH B3aMMOOTHOIICHUS IKHBEIX OpraHu3MoOB C C€CTCCTBCHHBIMU
HCKYCCTBCHHBIMH HCTOYHHUKAMH padvalivu, SIBJIAIOMIUMUCA HCIIPECMCHHBIMU (i)aKTOpaMI/I Cpcabl

00uTaHHUS;

e ll3yyeHue mnpOLECCOB MUTpPALMU PAJUOHYKIUJOB B Cpele OOUTaHUS U BBIACHEHUS pOJIU
HOMYJSIIMKA ¥ OMOLIEHO30B B KPYTOBOPOTE PaJMOHYKIIN/IOB;
e BruaBieHue paguanMoHHbBIX J030BBIX HArpy3o0k, (GOpMUPYEMBIX CpPelloi, KOTOpbIe OKa3bIBAIOT B
TOW MJIM MHOM CTENEHM BIMSHUE HA COMAaTHUECKUE U TeHeTHYecKue (PyHKIUN OMOHTOB;
BIUSIOIMX Ha (opMHpOBaHME JO30BBIX HAarpysox,
HCIBITBIBAEMBIX KaK OT/IEIbHBIMU OPraHU3MaMHU, TaK U LEJIBIMU COOOIIECTBAMH.

e HcciaenoBanme o0OCTOSATEILCTB,

3.Mecto qucunniuHbl B ctpykrype OOII 6akanaBpuarta
JlanHas aucuuILIMHA HaxoauTtcs B 61oke b1.B.10.

21.]'[5{ HU3YUCHUSA OTUCHUILIIMHBL H€O6XO)II/IMI)I 3HaHUA, YMCHUA W KOMIICTCHIIMU, IMOJTYYCHHBIC
O6y‘laIOIL[I/IMI/ICH B 6aKaJIaBpI/IaTC B pE3YyJbTAaTC OCBOCHUA OTACIBbHBIX TUCIUIIIINH.
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B cucreme pynnamentanpHoro reorpapuyeckoro oopasoanus Kype «Paanos3konorusy sBiseTcs
COCTaBHOM 4YacCThIO €CTECTBEHHOW TOJATOTOBKM CHEIHAIMCTOB, 3aKJIaJbIBAIOIIMN  OCHOBBI  €r0
MHUPOBO33pEHHUS U MbIILIEHUs. Jlorndeckas U coaepKaTeabHO-METOINYECKAsi B3aUMOCBS3b JUCHUILINHBI
«Paino3KoIoTHs» ¢ MHBIM OJIOKOM IUCIUIUIHH, 00eCIIeYnBaeT HE0OXOIMMYIO MPEEMCTBEHHOCTb.

4. TpeGoBaHuUsI K pe3yIbTaTaM 0CBOEHUS THCHUILTHHBI

[Tpouecc n3ydyeHUs QUCLMIUIMHBI HAITPaBJieH Ha ()OPMUPOBAHUE CIICAYIONIMX KOMICTEHIIHIA:

- Brnagenne meromamu otOopa mpo0d M HPOBEACHHS XUMHKO-aHATUTHYECKOTO aHaH3a
BPEIHBIX BBIOPOCOB B OKPYXKAIOIIYIO CpPely, F€OXUMHUYECKHX HCCICIOBaHUl, 00pabOTKH, aHAIU3a U
CHHTE3a MPOU3BOJCTBCHHOH, MOJEBOH M Ja0OPATOPHO HSKOJOTHYECKOH HH(OpPMALMH, METOIaMH
COCTaBJICHUS] DKOJIOTHYECKUX M TEXHOICHHBIX KapT, cOopa, oOpabOTKH, CHCTeMaTH3allld, aHAIK3a
uHpopmanuu, (GopMupoBaHHus 0a3 MAHHBIX 3arpsA3HEHUS OKPYXKAIOMIEH Cpeapl, METOJaMH OILEHKU
BO3ZI€I>'ICTBI/I$[ Ha OKpYXKarmyr Cpcay, BbIABIATbL HCTOYHWKH, BHIAbBI U MaciTaObl TEXHOIEHHOI'O
Bo3neiicteus (I1K-2);

B PE3YJIbTATC OCBOCHUSA JUCHUIIJIMHBI 06yqa}01111/1171091 JOJDKCH UMCTh MIPEACTABIICHUC!

* 00 yCTOIYMBOCTH ITPUPOJHBIX CUCTEM K aHTPOIOI'€HHBIM BO3/ICHCTBHSIM;

* 00 UCTOpPHHU PA3BUTHSL PAJAUOIKOIOTHH;

CryneHT, U3y4yuBUINHI TUCHUIUIMHY «Paguo3Koa0rus» J0JKEH 3Hamp

OCHOBHBbIE OCOOEHHOCTH HAKOIUIEHMsSI €CTECTBEHHBIX M TEXHOT€HHBIX pPaJUOHYKIHJIOB B
IIPUPOJHBIX CPENAX, 3HATh TEOPETHYECKUE OCHOBBI 3KOJIOTMYECKOT0 MOHMTOPUHIA, HOPMUPOBAHUS U
CHI)KCHHS 3arpsA3HEHUs OKPYKAIOLIEH Cpelbl, TEXHOTECHHBIX CHUCTEM M DKOJIOTMYECKOIO pPHCKa;
o0nagaTh COCOOHOCTBIO K HCIOJB30BAHUIO TEOPETUUYECKUX 3HAHUN B MPAKTUUECKOH NeATeTbHOCTH,
3HaThb W yMEThb HIPUMEHATh MX HpPU PELICHUH TIJIOOANbHBIX M PETHOHANBHBIX T'€03KOJOTMYECKUX
npooeM.

CTyneHT NOIKEH ymems:

- 0XapakTepHu30BaTb OCOOCHHOCTH PAAMOIKOJIOTMYECKOTO COCTOSHUS TEPPUTOPHUH HCXONd U3
3HaHUI 00 YPOBHAX MX HAKOIUICHUS.

- OLIEHWThb  CTENEHb  COOTBETCTBUA  TpeOOBaHMAM  OE30MAaCHOCTH  CIIOKMBIIEHCS
PaInO3KOJIOTNYECKON 0OCTaHOBKH;

- IPOTHO3MPOBATh PA3BUTHE CUTYAllMM, B TOM YHUCJIE C CO3JaHUEM TEOPETHYECKUX MOJEIEH,
HaIpuMep, 110 OLICHKE JO30BBIX HATPY30K U T.11.;

CTyneHT JONKEeH e6aademp METOAAMHU HM3MEPEHUsI PaJUOdKOJIOTMUYECKUX [apaMeTpoB U
CHUCTEMHOI'O aHaJM3a YCJIOBHHM MHUIpallMM U KOHLUEHTPUPOBAHMS PAJUOAKTUBHBIX JJIEMEHTOB; BIIAIETh
HAaBBIKAMM IIOCTPOCHUS U aHAJIN3a PATUOIKOIOTUYECKUX KapT.

B mporuiecce n3yueHuss JaHHOW AMCHUUILUIMHBI CTYJEHTBI IPUOOPETAIOT 3HAHUS, YMEHHUS U OIBIT,
COOTBETCTBYIOIIME pe3yJbTaTaM OCHOBHOM oOpa3oBaTesibHOM mporpamMMbl. COOTBETCTBHE PE3yJIbTATOB
ocBoeHus1 JucuuIuMHb «Pannoskonorus» dopmupyembiM kommereHiusM OOIl npexacraBneHo B
Tabmue.

BJajJeTh MeTOJaMHU MOKCKa U oOMeHa uH(popMaIK B cdepe paauodKOJIOTHH B TTI00AIBHBIX U
JIOKQJIbHBIX KOMITBIOTEPHBIX CETSX;

AQHAJIM3UPOBATh COCTOSTHUE INPUPOJHBIX CHUCTEM C TOYKH 3PEHMS JOCTHIKEHHS MMM IIPENETIOB

YCTOMYUBOCTH;
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- OIPCACIIATE KPUTCPHUU U MAPAMETPhI OLICHKU IMPUPOJHBIX CUCTCM B KOHKPCTHBIX MPAKTUUCCKHUX

CUTyalUsIX,

- (GbopMyITUpPOBaTh BHIBOJIBI, MIPEATIOKEHUS, PEIICHUS OTHOCUTEIIBHO JIOMYCTUMBIX BO3JCHCTBHUIA Ha

IPUPOJIHBIE CUCTEMBI (B OTCYTCTBHE YETKUX KPUTEPUEB U YCIOBUI);

- CaMOCTOATCIIbHO HAXOAUTH U MCII0JIb30BaTh PCICBAHTHYIO I/IH(l)OpMaLII/IIO
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5. Conep:xaHue U y4eOHO-MeTOAMYECKAs] KAPTA JAUCHUIIHMHBI
KonuuectBo | nureparypa
HOMC CamocrosiTenpHas padoTta GAILIOB patyp
p HaumenoBanue Tem (BOIpocoB), 3aHgaTus CryzeHToB ®opmbl
Hezen M3Yy4aeMbIX IO JaHHOW JUCIHILTHHE KOHTPOJIS
u 1 | p Conepxanue Yacer min | max
1 PannosKkoorust Kak u 9KOJOrHYecKas HayKa Wcropust ~ OTKPBITHS M H3Y4YCHHS TecroBbie [1112] [3]
1.1 Ucropus pa3BUTUS pagro3KOIOT U pannoakTuBHOCTH. OCHOBHBIE 3Talbl: A. 3a/1aHus,
1.2 IIpenmer, uenu u 3aja4i AUCLUIUIMHBI bekkepens, 1896r. CnyuallHOCTh WIH YCTHBIN [4] [5]
1.30cHOBHBIE  3amauu U TpoOJIeMBI 3aKOHOMEPHOCTh ~ OTKPBITUSL  SIBJICHUSA ompoc,
PaZIMO’KOJIOTUH HA COBPEMEHHOM JTare panuoaktuBHocTH. M. Kropu, I1. Kropu, 2 pedepar
2 3. Poszepdopn, O. T'ann, I'. HlTpaccman,
I''H. ®nepos u ap. MHanyuupoBaHHoe u
CIIOHTaHHOE JieJieHue anep.
PannoakTUBHOCTh Kak mepexon  OT
HEYCTOWYMBOT'O COCTOSIHUS si/Ipa aToMa B
YCTOMYMBOE.
1-2 Cemunap: XapakTepUCTHKH BO3ICHCTBUS Onpenenenne XapaKTePUCTHK 4 YCTHBIN [1] [4]
pajgdalMd Ha >KUBBIE OPraHU3MBI U  €ro paauaMoOHHOTO BO3JICUCTBHUS. ompoc,
NPOSIBJICHUE B UX JKU3HEIEATCILHOCTH. 4 buonorunueckue 3¢ GexThI pedepar [2] [5]
paananMoHHOro Bo3aencTBus. OCHOBHBIE
MPUHIMITEI  HOPMHUPOBAHUS ¥ HOPMBI
paauannonHoi 6e3omacHoctu HPB-99.
3 EcTecTBeHHBIC U TEXHOTCHHBIE HCTOYHHUKH PaaroakTHBHOCTH Kak BceoOIee TecroBbie [1] [3]
paaroakTUBHOTO GoHA Ha 3emiie CBOMCTBO MaTepuu. Annda-bera- 3a/1aHus,
yacTuilpl, ramma-usnydyenue. Ilepuo CTHBIN 2] [5
2.1 Cocrapnsmoniye pagnoakTUBHOTO (oHA 1oL, y pHOI y [2] [5]
nonypacnana. OOmas Ki1accupuKaIus 4 orpoc,
2.2 EcTecTBEHHBIE U HCKYCCTBEHHBIE 2
pazvoaKTUBHBIX AJIEMEHTOB: pedepar
PaTuOHYKIIHTBI
€CTECTBEHHBIE, TEXHOT€HHbIE,
2.3 BHemHee H BHYTpPEHHE OOJIyueHHE
OCKOJIOYHBIE DJIEMEHTHl M  DJIEMEHTHI
3JIEMEHTOB O6uochepsl
AKTHBAIINU.




3-4 CemuHap: VICTOYHHKHU €CTECTBEHHOTO YCTHBIN [1] [3]
dboHOBOTO 00TyUeHUs B Onochepe u ompoc,
NPUPOIHBIN paguaoHHbIN (GoH. pedepat [11] [15]
ParoakTHBHOCTh TOPHBIX TIOPOJI.
PaagnoakTuBHOCTB MOYBBI. PalnO0aKTUBHOCTH
aTMocdepsl. PalnoakTHBHOCTD OHOTBHI.
PangnoaktuBHOCTH yenoBeka. [IpupoaHsii
panuanuoHHbIH (QoH.
5 du3nUeCKrue OCHOBBI JCHCTBUS OO6mme (¢usnyeckre CBOKMCTBa anb(a-, TecroBbie [1]112] [3]
WOHU3UPYIOIIUX M3ITy4CHHI Ha Oera-, raMMa-u3Iy4eHUN. TPOHUKAIOIIAS 3aJJaHus,
OMOJIOrNYeCcKre 0ObEKTHI CIIOCOOHOCTh, HE3aBHCHMOCTH pacraja YCTHBIN [4] [5]
3.1 ®u3uveckrue OCHOBHI PaIMOAKTUBHOCTH ot TeMIIEpatypel " JIaBJICHHA. orpoc,
Bl — Beinenenue TerIa. Bnusiaue pedepat
3.3B3aumopericTBue MOHU3HPYIOIIHX PajMOAKTMBHOCTH ~ Ha  (pu3MvECKoe
maTyaeHmd ¢ OKpyKaomed cpemodl m COCTOSIHHE BEILIECTBA! CBCUCHHUE,
OHMOJIOTMYECKUMHU 00BEKTaMU CLMHTHIDIAIA, JICTIOJIMMEPH3ALIHA,
pa3pylIeHUe KPUCTATUTMYECKON PEIICTKH,
panuoakTuBHOE  'rayo", TOYepHEHUE
(OTOIMYINILCHH, M3MEHEHUE ONTHUYCCKHX
CBOWCTB, paJHMOJIA3 BOJbI, HOHHU3AIHSI
BO3/1yxa, XMMUYECKUE PEAKIIUH U JIP.
5-6 IIpakTyeckoe 3aHsATHE: TEXHOJIOTHUECKU YCTHBIN [1][2] [3]
MOBBILLICHHBIN pagvaluOHHbIN ¢oH. o1poc,
[ToBbIitienne 10361 OOJIydeHHS 3a CYET pedepar [4] [5]
IPOMBIIIUICHHOTO VICTIONTb30BaHHUSI
docdarHbIx pyxa. lloBelmieHne 03I
o0TydeHus 32 CUeT  KOCMHYECKOTrO
uznydenuss. Jlozer ot BbeiOpocoB  TOC,
paboTarolMx Ha OpPraHMYECKOM TOIUIMBE.
J10381, 00YCIIOBJICHHBIE HaXO0XJICHHEM
HaceJlieHWss B  MnomemeHusx. Jo3sl ot
PaIHOHYKIIH/IOB, BBIOPACHIBAEMBIX B
npoiecce JT0OBIYH U TIepepadOTKH MOJIE3HBIX
uckomaeMbiX. Jlo3el, 0OOYCIIOBIICHHBIC
peIMETaMH IUPOKOTO MOTPEOICHHS.
7 JosumeTpuss ¥ pamuoMeTpus OOBEKTOB BoszeiicTBue PalnOaKTUBHOTO TecroBbie [1] [3]
onochepsr U3TydeHHss Ha OHOTY W YeJOBeKa. 3a7aHus,
4.1 EnuHALEI ©3MEPEHUS PATHOAKTHBHOCTH PannoakTHBHOCTH KaK dakxrop YCTHBIN [11] [15]




4.2 OCHOBHBIE JO3UMETPUUECKUE €AMHUIIBI MMO3UTUBHOTO u HETaTUBHOI'O onpoc,
4.3 Metoabsl perucTpalii HMOHU3UPYIOIIUX BozneiicTBus. OmbiTel A.A. JIpoOkoBa, pedepar
U3JIy4CHUN AM. Kysuna u gp. MexaHusmsl
BO3JICHCTBUS  paJMallid Ha  KIETKH.
[Ipsmbie (¢pu3nueckne) U KOCBEHHBIC
(xumuaeckue). DPGEeKTsl  3apsSIKEHHBIX
YaCTHII, AIIEKTPUYECKOTO
B3aUMOJICHCTBHS, (DU3UKO-XUMHUYECKOTO
U XHUMHYECKOTO M3MEHEHHUs (CBOOOIHBIE
panukanel, pagukai-nepekucs Oz u T.1.),
OMOIOTMYECKOro U3MEHEHUS (KJIETOYHbIE
ahdextol, 3pdext [Tetko u ap.).
7-8 IIpakTHyeckoe 3ansiTue: J[o3MMeTprUIeCKHE YCTHBIN [1] [3]
MOJICITU OTIpeIeIICHUS XapaKTEPUCTHK orpoc,
paZuaoHHOTO BO3ACUCTBHS Ha YeEJIOBEKA. pedepat [11] [15]
OneHka 1103 BHEIIHETO M BHYTPEHHETO
oOmyuenuii. Pacuer »sddexkTuBHBIX 103
oOnyuyenus. BpiOpoc paguMoOHYKIHIOB B
atmocthepy. COpoc  paMOHYKIIUIOB B
BOJIOCMBI.
Tekymmii KOHTPOJIb 25
Py6exxHast koHTpOJbHAs paboTa 25
9 3aKOHOMEPHOCTH TIOBEACHUS PAJMOHYKIIH/IOB TecroBbie [1]112] [3]
B TIOYBE 3aJJaHus,
5.1 HaxoxxaeHre paJuoHyKIUI0B B IIOYBE YCTHBIN [4] [5]
5.2 BuusiHue CBOMCTB IOYBLI Ha ITOBEIECHUE OITpocC,
PaMOHYKIIUIOB pedepar
53 Murpamuss ~ pajMOHYKIIUJIOB 1o
TIOYBEHHBIM NMPODUIISIM
9-10 | ITpakTH4Yeckoe 3aHATHE: Murparnus YCTHBIN [1] [3]
panuoHyKInIoB B Ouocgepe. Paccesnue orpoc,
npuMeceir B arMocdepe. Mojenu mepeHoca pedepar [11] [15]

npumeceii B atMmocdepe.  Boimanenue
npuMeceid Ha moBepxHOcTh 3emiu. IlepeHoc
npuMecei B ruapocdepe. Moaenn MUrpanun
PalMOHYKIIHIOB B Ha3eMHOU cpene. Moaenu
r700aNbHOTO  TMEpPEeHoca  JOJNTOKUBYIIMX
paAMOHYKIUJIOB B ruapocdepe. Murpamms




PaAMOHYKIIMJOB B Ha3eMHOH cpene. Monenu
[JI00aNbHOTO  TepeHoca  JTOJITOKUBYILIUX
PaAMOHYKJINJIOB.

11

Iyt  mocTymieHuss  paguOHYKIWIOB B
pacTeHus

6.1 OCHOBHBIE ITyTH MTOCTYIUICHUS
PaZMOHYKIIUJOB B pACTCHUS
6.2KonnvecTBeHHBIE MTOKA3aTEIN HAKOIIJICHUS
PaZIMOHYKIIUJIOB U3 TIOYBBI

6.3 ®akTopbl, BIMSIIOMIUE HA MOCTYIUICHUS
PaJMOHYKIIMJIOB B PACTEHHI

TecroBbie
3a/laHusl,
YCTHBIN
orpoc,
pedepar

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

11-12

IIpakTn4yeckoe 3aHsitue: PaauoakTUBHOE
3arps3HEHUE B pPE3yJIbTaT€  MCHBITAHUM
anepHoro opyxwus. Mcoeitanus smepHOTO
opyxus B aTMocdepe. I'mo6anpHOE
pallOaKTUBHOE 3arpsi3HeHuE. JIokaibHOE M
pPErMOHAJILHOE PAIMOAKTUBHOE 3arps3HCHHUE.
Ilon3emurle s,IEpHBIE HCIIBITaHUA.
[Ipon3BOACTBO SIAEPHOIO OPYKHUSL.

YCTHBIN
orpoc,
pedepar

[1] 3]
[11] [15]

13

OcoOenHoctu aKKyMYJIMPOBAHHUS
PaMOHYKJIUJIOB B OpPraHU3ME€ >KUBOTHBIX M
yeJioBeKa

7.1 OCHOBHBIE ITyTH MTOCTYIUICHUS
PaZIMOHYKIIMIOB B OPTaHU3M BOJHBIX U
CYXONYTHBIX KUBOTHBIX

7.2 OCHOBHBIE 3aKOHOMEPHOCTH MUTpalUU
PaMOHYKIIUJIOB B 30011€HO3€

7.3 OcoOEHHOCTH HAKOTIJICHUS
PaJMOHYKIIUJIOB B OPraHU3Me YeJIoBeKa

7.4 JlomycTumble YypOBHU OOJIy4e€HUS U
YPOBHU  COJEpKAaHUS  PATUOHYKIUIOB B
MPOIYKTaX TMHTAHUS

7.50CHOBHBIE METO/bI CHIUDKEHUS
COJIepKaHUsI PATUOHYKIUIOB B palHoHEe
4eJoBeKa

Honuszupyroniye u3iy4eHnus B MEIULIUHE:
Junarnocruueckas panuonorus,
JMarHOCTHYECKOe UCIIOJIb30BaHUE
panuodapmaneBTHYECKUX  TPernaparos.
TepamneBTuueckoe UCIIOJIb30BaHUE
VMOHM3UPYIOUINX U3ITy4YEeHUN

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

13-14

IIpakTnueckoe 3ansaTHe: HoHu3Mpyromue
usnydeHus: B Meaunuae. OOMe moKazareinu
YPOBHSI  WCIOJB30BAaHHUS ~ HMOHU3HPYIOIINX
M3JIy4YeHU B MeauuuHe. JlmarHoctuueckas

YCTHBIN
orpoc,
pedepar

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




pasuoNorus. JInarHoCTHYECKOe
HCITOJIE30BaHHIE paarodapMaeBTHISCKUX
MPEIaparoB. TepaneBTuueckoe
MCIIOJIb30BaHUE MOHU3UPYIOIIUX MPENapaToB.
TeopeTnueckoe HCIIOJIb30BaHUE

MOHM3UPYIONINX U3TyYCHH.

15 [TocTyruieHne paarnoOHYKIHIOB B OPraHU3M TecroBbie [1]112] [3]
YeJIoBeKa 3aJJaHus,
8.1 Oco0eHHOCTH HAKOIUICHUS YCTHBIH [4] [5]
PaIMOHYKIIUIOB B OPraHU3Me YeI0BeKa orpoc,
8.2 JlomycTumble ypOBHM OOJyYeHHUS U pedepar
YPOBHH COJIEPKAHUS
PaZMOHYKJIM/IOB B IPOAYKTaX MHUTAHUS
8.3 OcHOBHEIE METO/IbI CHW)KEHUS
COJCpXKAaHUS PATUOHYKIHUIOB B palMoOHE
YeJI0BeKa
15-16 | IlpakTH4eckoe 3aHATHE: Pai0aKTHBHOCTD YCTHBIH [1] [3]
B SIJICPHOM TOILUTMBHOM ITHKJIE. [IepCrieKTHBBI OIIpoc,
pa3BUTHS ACPHON U TEPMOSIEPHOM pedepar [11] [15]
SHEPIeTHKH.
17 XpaHEeHUsT W 3aXOPOHEHHE PaJMOAKTUBHBIX IIpo6iemMa pagHOAKTHBHBIX OTXOI0B TectoBbie [1]112] [3]
OTXOJI0B (PAO). Knaccudukanus paaroakTUBHBIX 3a7aHus,
OTXOJIOB HA  BBICOKO-, CpEIHE- W YCTHBIN [4] [5]
HuskoaktuBHeie (BAO, CAO, HAO) ompoc,
orxonel. Tmepasie u kuakue PAO. pedepar
V3MeHeHre KOHIEHIMKA OOpaIleHusT ¢
PAO B wucropuyeckoM  Maciurabde
BpEMEHHU: pa30aBlieHHE 10 MPHEMIIEMO
Oe30macHbIX ypOBHEW (CIIMB B PEKH,
MOp€), 3aXOpOHEHHE KOHTECWHEPOB B
MHUPOBOM OKEaHE, XpaHEHUE B 03Epax W
T.JI.
17-18 | lIpakTnyeckoe 3aHsATHE: XpaHEHHE U [1] [3]
3aXOpOHEHHE  PAJHOAKTUBHBIX  OTXOJIOB.
Ob6pazoBanue PO. Knaccugpukamus PO. [11] [15]
O6pamenne ¢ PO.
17 Texyumuii KOHTPOJIb 25




18 PyGesxHast KOHTposIbHAs paboTa 0 25
UTOTO 18 | 36 >4 0 | 100
Ipumeyanus:

— Bce BHbI y‘Ie6H0ﬁ paGOTbI MOT'YT IIPOBOAUTHCA AUCTAHIIMOHHO Ha OCHOBAHWH JIOKAJIbHBIX HOPMATUBHBIX dKTOB.

— B mensix peanuzalMy MHIMBUAYAIBHOTO MOAXOJa K OOYYCHHUIO CTYICHTOB, OCYLICCTBISIOUIMX YYEOHBIH MpOLECC MO HHAWBHIYAIbHOM
TPACKTOPHUU B paMKax HHAWBUAYAJIbHOI'O pa6oqero IJj1aHa, M3y4YCHUC I[aHHOﬁ JAUCHUIUIMHBI MOKCT OCYHICCTBIIATHCA 4YCPEC3 MHAWBUAYAJILHBIC
KOHCYJIBTAI[MK TIPENoJaBaTess OYHO, B Yachl KOHCYJbTAlMi, IO OJIEKTPOHHOW IOuYTe, a Takke ¢ ucnoib3oBanuem Webex, mmarhopmsl
aucTaHoHHoro ooy4yenus Moodle, nuunbtit kabuner crynenta Ha caiite COI'Y, npyrux snemenros DOC COT'Y.
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CUCTEMA MEHEJI’KMEHTA KAYECTBA
VYmpasnenue JOKyMEHTHPOBAHHOH nHbopManueit 7.5.3
Konrekcr opranusamu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Bnanenen npornecca 7.5.3: Otaen J0KyMeHTOO00pOTa
Bun noxymenra: IlonoxxeHue 1o nesTeabHOCTH

Tonoxenwue o paspaborke u peanusaimu OO COT'Y

cTp. 12 n3 26

6. OOpa3oBaTebHbIE TEXHOJIOTUH

Jlexuuu, JieKuu-0ece bl, MPaKTUIECKHUE 3aHATHS, CAMOCTOSTeIbHAst paboTa CTYICHTOB.
Hcnonb3yloTesi MHTEPAKTHBHBIC METOJIbI OOYUYCHHS: TBOPUYCCKUE 3aaHus, pa3paboTKa MPOCKTOB,
MCCIIEIOBATEIILCKUI METOJT 00YUYCHUsI, KPYTJIIbIE CTOJIBI, AUCITYThI, CCMHHAPBHI.

Ne | Tema Bun Kosaunye | AktuBHbl | UHTEepaKTHUBHBIE
/m 3aHATHSA CTBO e popmbl (opmbl
. 4acoB
1 | Cemnnap: XapakTepuUCTUKU BO3JICUCTBUS [IpakTuka 2 CamocTosiTeTbHbI
paaualuy Ha )KMBbIE OPraHU3MBbI U €T0 1 aHanu3
IIPOSIBJIEHUE B UX KU3HEAEATEIbHOCTH. JUTEPaTyPHBIX
JTAHHBIX,
HOJIMOTOBKA
Mpe3eHTalUM
2 | Cemunap: VICTOYHUKH €CTECTBEHHOTO [TpakTuka 2 CemuHap,
dbonoBoro o0ydeHus B Ouocdepe u MOJArOTOBKA
TIPUPOJTHBIN paJHallMOHHBIN (OH. MpE3eHTalNI
3 | IpakTuueckoe 3ansiTue: TeXHOIOTHIECKU IIpakTuka 2 CemuHap,
MOBBILICHHBIN paTUaIlIOHHBIN (DOH. MOATrOTOBKA
IIPE3CHTALAN
4 | [IpakTHYecKkoe 3aHATHEe: Murpanus IIpakTuka 2 Cemunap,
paaroHyKIHIOB B Onocdepe. Paccesaue MOJITOTOBKA
npuMecei B aTMocdepe. Ipe3eHTAlNN
S | MpakTH4eckoe 3aHsiTHE. PaMoakTHBHOE IIpakruka 2 Kpyrisiii cron
3arpsiI3HEHUE B PE3yNbTATE UCIIBITAHUN
SJIEPHOTO OPYKUS.
6 | lIpakTHyeckoe 3ansiTue: loHn3upyromue IIpaxTuka 2 MIOATrOTOBKA
U3JTy4YEHUs] B MEIUIIMHE. pe3eHTalul
7 | IIpakTHYecKoe 3aHATHE: ITpakTuka 2 Kpyrasiii cton
PannoakTUBHOCTD B S/IEPHOM TOIIMBHOM
LIUKJIE.
8 | IIpakTHYeckoe 3aHATHE: XPAHCHUEC U [IpakTuka 2 IToaroroBka
3aXOpOHEHHE PaJMOAKTUBHBIX OTXO/I0B. IIpE3EHTALNN

O6pazoanue PO. Knaccuduxamus PO.
O6parienne ¢ PO.

7. YueOHO-MeTOANYECKOe o0ecrieueHre CaMOCTOsITeILHOIH padoThl

TCKYHIHﬁ KOHTpPOJIb OCYHICCTBJIACTCA IO HUTOT'aM CaMOCTOSTEIbHOM pa6OTBI,

KOoTopas

peanu3yeTcst B BUjE MPOPabOTKH Pa3fesioB MPOTrPaMMbl, HE OCBEIEHHBIX Ha JICKIUAX, U TTOJATOTOBKHU K
MPAKTUYECKUM 3aHATHIM, a TAKXKe 110 UTOraM BBITTOJIHEHHUS IPAKTHYECKUX padoT.

Jnst moBbimeHus: 3¢G(HEKTUBHOCTH CaMOCTOSATEILHON pabOThl M CAaMOKOHTPOJIS

CTyJIEeHTaM

MpeaOCTABJIAIOTCS CIIMCKU OCHOBHOM U HOHOHHHTCHBHOﬁ JIMTCPATYPbI, BCIOMOTATCIIbHBIC MAaTCPUAJIbI B
BUJC MCTOAMYCCKHX YKaSaHI/II\/’I K BBIIIOJHCHUIO IMPAKTUYCCKUX pa60T C KOHTPOJIbHBIMH BOIIPOCAMH U
TCCTaMHU.




CHUCTEMA MEHEJUKMEHTA KAUYECTBA
VYrpasnenue T0KyMeHTHPOBaHHOU uHboOpMaruei 7.5.3
Konrekcr opranusauuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

MunncTepcTBO
HayKH H BBICIIero oOpa3oBanus PO Bmapener nporecca 7.5.3: Otnen fokyMeHT0000pOTa ctp. 1313 26
DI'BOY BO «COI'Y» Bun nokymenTa: IlonoxxeHue 1o AesTeNnbHOCTH

Honoxenue 0 paspaborke u peanuzanuu OIIOI COT'Y

B cucmeme «MOODLEypa3MenieHbl OCHOBHBIE U JOIOJIHUTENBHBIE MaTepuasbl I10
JUCLUIUIMHE, KOHTPOJIbHBIE 33aJaHMs, B TOM YHCIE TECThbl, HOBEHIINE NOCTHXKEHUS reorpaduueckon
HAYKH{, BUJICO-POIMKH HEKOTOPHIX reorpapuecKux MpoIeccoB.

HHTepHeT-pecypcebl, IepeyeHb BOIPOCOB K IK3aMEHY.

B cootBerctBuUM ¢ HopMaTnBHO-METOAMUECKMMH MaTepuanaMu pedTuHroBoil cuctemsl COI'Y
OLIEHKAa KauyecTBa pabOThl CTYJAEHTOB OCYILECTBIIAETCS B IPOLECCE IBYX PYOEKHBIX aTTecTauuii Ha 9 u
19 menensax B popme TECTUPOBAHUS U HTOTOBOTO 3K3aMEHA.

dopma UTOrOBOr0 KOHTPOJIS — dK3aMeH (25 6amroB). Texymuii KOHTpob — (25+25).PyGeskHbrii
PEUTHHIOBBIA KOHTPOJb — (25+25 6amnos). Beero: 100 6amion

OrneHoYHBIE CpesiCTBa AJIs TEKYILEro KOHTPOJIS yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTallluy 110
UTOraM OCBOEHUS IUCLUIUINHBI.

8. OuneHouHbIe cpeacTBa I TEKYNIero KOHTPOJIS yCIeBAeMOCTH, pPy0e:KHOM aTTecTaluu U
NMPOMEKYTOYHOM aTTeCTAIMM 110 UTOTaM OCBOECHUS TUCHUILINHBI
TecTbl 111 pyOe:KHBIX aTTeCTALUI
CyMMa B3BEIIIEHHBIX 9KBUBAJIEHTHBIX /103 BO BCEX OpraHax U TKaHSIX OpraHu3Ma:
+3ddexTuBHAs 1034;
IIOTJIONICHHAS 1034,
KOJUICKTUBHAs 3P deKTHBHAS 103a.

Yro Takoe norioueHHas 103a’?

onpeenseT KOJIM4eCTBO BUTAMUHOB, KOTOPOE HYXKHO IPHUHSATH JJIS IIOJIHOI'O BBIBEJICHUS
PagUOHYKIIUIOB U3 OPTaHU3Ma;

+XapakTepu3yeT Konu4ecTBo sHeprun MU, mornonieHHo 0JHUM KHJIOTPaMMOM BEIIECTBA;
XapakTepusyeT kouuuecTso sHeprun M, BeIaeneHHol 0HOM TOHHON MaTepUH;
oIpeJiesIAeT KOJNYECTBO HYKIINI0B, TpeOyeMoe I TIOJTHOTO BBIBEACHUS PaAHOU30TOIOB U3
opraHusma.

Cy1iecTByeT He paBHas HyJIO BEPOSTHOCTh CTOXAaCTHUYECKUX COMAaTHYECKUX U TeHeTHYecKuX 3(h(HeKToB
00JTydeHHUsI IPU CKOJIb YTOAHO MaJIOH 103€ O0TyUCHUS:

KOHIICTIIIUS HYJIEBOTO PHCKa,

KOHIIEILINS IIPUEMIIEMOI0 PUCKA;

+06ecmoporoBasi KOHIICTIIIHS.

IIponiecchl MUTrpany paguoHyKJINIOB 3aBUCHT:
+ OT MecTa JIOKaJTM3allui NCTOYHHUKA PaIualliH;
+0T (opMBI ero nomaganus B buocdepy;

OT BPEMEHH ToJ1a.

PanuoakTrBHOE paBHOBECHE HACTYIAET B Clydae:

€CJIM CKOPOCTh pacrajia MaTePHUHCKOTO AJIeMEHTa O0JIbIlle CKOPOCTH pachaia JOYEpHEro;

€CJIM Macca MaTePUHCKOTO 3JIeMEeHTa OOJIbIIIe MAaCChl JOUEPHETO;

+eciu mepuoJI moiypacmaaa MaTepUHCKOTO AJIeMeHTa O0JIbIlle IepUoa Mojlypacnaa J0UYepHero;
€CJIN SIZICPHBIN B3pbIB IPOU3OIIEN JOCTATOYHO JaJIEKO OT HACEJIEHHOT0 00bEKTa.




CUCTEMA MEHEJDKMEHTA KAYECTBA
Ynpasnenue 10KyMEHTHPOBaHHON nHbopMarmei 7.5.3
Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HaYKH U BbIcLIero oopazosanus PO Brnanenen npouecca 7.5.3: Otzaen 1okyMeHTO0OOpoTa cTp. 14 M3 26
OI'BOY BO «COI'Y» Bun noxymenta: IlonoxxeHue 1o AesTeNbHOCTU

Honoxenue o paspabortke u peanuzaumu OO COT'Y

Pacnpoctpanenue npumeceit B atMmochepe IpOUCXOJUT ITyTeM
IPOCEUBAHUS,

+BETPOBOTO IIEPEHOCA,

+paccesiHus B pe3yJbTaTe TypOyJeHTHON auddy3um.

Ilepenoc npumeceii B rugpocdepe 3aBUCUT OT:
+BHJ1a BOJOEMA,

MOTOJIHBIX YCIIOBUH;

KOJINYECTBA PHIOBI.

[TornomeHnHas 103a OCIE BBIAECPKAHHON DKCIIO3ULUU:

+XapaKTepUCTHKAa HOHU3ALMOHHOT0 3¢ (eKTa raMmmMa-u3aydeHus B BO31yXe,

OIpeIeIEHHOE KOJIMYECTBO BUTAMUHOB, KOTOPOE HYKHO MPUHSATH JIJIsl IIOJHOT'O BBIBEACHUS
PallMOHYKJIUJIOB U3 OPraHU3Ma,

XapaKTepUCTHKA MPOHUKAIOUIEH CIIOCOOHOCTH OeTa-u3Iy4yeHus B 103UMETPE.

PanpnoaktuBHOE paBHOBECHE ITO:

KOTJ|a Macca JIOYepHEro 3JIEMEHTa paBHa Macce MaTepUHCKOrO;

KOTJla CTpEJIKa I03UMMETPA CTOUT HA CEPEIMHE IIKAIbl U3BMEPEHUS,;

+KOrjJja akTUBHOCTb JIOUEPHETO 3JIEMEHTA paBHA AKTUBHOCTU MAaTEPUHCKOTIO;

KOTJja IEPHUOJ IOJIypaciaa JOYEPHETO MIEMEHTA PAaBEH IIEPUOAY ITOIypacnaga MaTepUHCKOTO.

Uem oTiIMYarOTCs APYT OT APYyra U30TOIbI?
KOJIMYECTBOM IPOTOHOB,;

+KOJINYECTBOM HEUTPOHOB;

00BEMOM,;

MAaccoH,

KOJIMYECTBOM 2JIEKTPOHOB.

MeHbliiee coliepyKaHue CoJieiH 00ECTIeYnBaeT ... HAKOIUICHUE PAIMOHYKIIMIOB B TPECHOBOIHBIX
paCTeHI/IﬂX 1 J)KUBOTHBIX I1O CpaBHCHI/IIO C MOpCKI/IMI/I U OKCAHNYCCKHUMU.

+0oJIb11IEE;

MCHBIIIEE,

HOpMaJIbHOE.

B o3epe paanoHyKIHI MOKET HAXOAUTHCA B IBYX COCTOSTHUSX:
B ra3000pa3HOM H TBEPJIOM;

+B BOJHOM CpeJie ¥ TOHHBIX OTIIOXKEHUSX;

B JKHJKOM.

Pacnpoctpanenue npumecu B atmoc(epe MPOUCXOIUT:

+IyTeM paccesHus B pe3yabpTare TypOyaeHTHOH 1udy3un 1 BETPOBOTO MEPEHOCa;
MyTeM MEePEMEIIMBaHUs C MbUIbIO;

IIyTEM OCE/IaHUsl Ha IOBEPXHOCTD.



CUCTEMA MEHEJDKMEHTA KAYECTBA
Ynpasnenue 10KyMEHTHPOBaHHON nHbopMarmei 7.5.3
Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HaYKH U BbIcLIero oopazosanus PO Brnanenen npouecca 7.5.3: Otzaen 1okyMeHTO0OOpoTa ctp. 15 M3 26
OI'BOY BO «COI'Y» Bun noxymenta: IlonoxxeHue 1o AesTeNbHOCTU

Honoxenue o paspabortke u peanuzaumu OO COT'Y

Bri6poc B atMocdepy, MpoaoIKUTENHFHOCTh KOTOPOTO HE BIMAET Ha GopMy oOJ1aka BeIOpoca
Ha3BIBACTCS:

+ MI'HOBEHHbBIM,

KOPOTKHM;

CPOYHBIM.

Bri6poc B atMmocdepy, Npo10KUTENBHOCTh KOTOPOTO CpaBHUMA WIIH MPEBOCXOAUT BPEMSI IBHKEHUS
o0yaka /10 TOUYKH HAOIIOACHUS, HO IPH KOTOPOH MOXKHO MpeHeOpeyb N3MEHEHNEM MTOTOTHBIX YCIIOBHMA
1 00J1aK0 BBIOpOCca nMeeT (hOpMy CTPYH HA3bIBACTCS:

CTPYHHBIM,;

+ KpaTKOBPEMEHHBIM,;

YCTOMYHBBIM.

[TpomomKUTENBHBIN BEIOPOC, 32 BpEMsI KOTOPOTO MEHSIFOTCS MTOTOTHBIC YCIIOBHS, U MOXXHO TOBOPHUTH 00
UX YCPEAHCHUU HA3bIBACTCA:

MIHOBEHHBIM,;

KPaTKOBPEMEHHBIM,;

+HENpPEpPHIBHBIM.

Yro obecnieunBaeT 0OJbIIee HAKOIUIEHUE PAJIMOHYKIIA/IOB B IPECHOBOAHBIX PACTCHHUAX U KUBOTHBIX IO
CPaBHEHHIO C MOPCKUMH U OKCAHUYCCKUMU:

KOJIMYECTBO BOJIBI;

+MeHbIIIee CO/IepPIKaHUEe COJICH;

OoJplIIee Co/Iep KaHHE COJIEH.

B Mopckoii cpezie 1enecooOpa3HoO BBIIEINUTD ABE OCHOBHBIE 00JIACTH, TJI€ TOBEIECHUE PAJIUOHYKINIOB
CYLIECTBEHHO OTINYAETCS:

HaOepexHbIH;

+puOpEXKHBINH;

+OTKPBITBIA OKEaH.

Hakormuienne pagMoHyKINI0B PACTEHUSIMHU MOKET MMPOUCXOAUTH CIEIYIOLIIUMU ITyTSIMU:
MMOBEPXHOCTHOE BITMTHIBAHHE,

+BHEKOPHEBOC HAKOIJICHHUE,

+KOpHEBOE HAKOIICHHUE.

OcCHOBHbIE YTH MOCTYIUIEHUS PAJUOHYKIIUJIOB B OPTaHU3M )KMBOTHBIX M YEJIOBEKA:
+1bIXaTeNbHbBIE TTYTH;

+XKeNyT0YHO-KUIIICUHBIH TPAKT,

KPOBEHOCHAs CHCTEMA.

OCHOBHBIMH TIPOIIECCAMH TIEPEMEITNBAHIS B MOPSX U OKEaHAX SIBIISTFOTCS:
MOHM3ALNS,
+aaBEKIIUS,
+auddy3us.



CUCTEMA MEHEJDKMEHTA KAYECTBA
Ynpasnenue 10KyMEHTHPOBaHHON nHbopMarmei 7.5.3
Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HaYKH U BbIcLIero oopazosanus PO Brnanenen npouecca 7.5.3: Otzaen 1okyMeHTO0OOpoTa cTp. 16 M3 26
OI'BOY BO «COI'Y» Bug noxymenta: IlonoxxeHue 1o AesTeNbHOCTU

Honoxenue o paspabortke u peanuzaumu OO COT'Y

[Tonaganue paguOHYKIHMIOB B ITOJ3EMHBIC BOJBI U3 aTMOCHEPHI:
+IpaKTUYECKHU UCKIIIOUEHO,

MOCPEJICTBOM MUKPOOOB,;

IIyTEM OCENaHus.

Envnunein nsmepeHust KOJUIEKTUBHOM J03bI SIBJIAECTCS:
+ 4eJI0BEKO-3UBEPT,

3UBEPT-CYTKH;

rpaMM B CEKYHIY.

OTteuecTBEHHBIE HOPMBI PAJAUALIMOHHON O€30M1aCHOCTH:
HPB- 89;

MKP3;

+HPB-99.

lNanaktuyeckoe kocmudeckoe uznyuenue ('’KHN) cocrout:
50% u3 ssaepHOi KOMITIOHEHTHI U HAa 50% U3 31EKTPOHOB;
+98% U3 s,1epHOI KOMIIOHEHTHI U Ha 2% U3 3JIEKTPOHOB;
10% u3 xocmuyeckoi npuin U Ha 90% U3 TPOTOHOB.

BricokoaktuBHbie TPO 3axopoHsTCa B :
MEIIIKax;

+XKeNe300€TOHHBIX COOPYKEHUSIX;
YKEJIE3HBIX [IUCTEPHAX.

Haun6onpiryto noTeHIuanbHy0 ONMacHOCTb JUIsl OKPY’KaIoIIEH cpeabl IPeICTaBIIsIIOT:
+XKHUJKHE paAOaKTUBHbBIE OTXO/IbI;

TBEpAbIE PaJUOAKTUBHBIE OTXO/IbI;

ra3oo0pa3Hble paJiMOaKTUBHbIE OTXO/IBI.

[Ipu HEM3BECTHOM PaMOHYKIIMJIOM COCTaBE TBEPABIE OTXO/bl CUUTAIOTCS PAIUOAKTUBHBIMHU, €CIH HX
yJAeJIbHas aKTUBHOCTH OOJIBIIIE:

+100 xbx/kr — mu1st GeTa- U3My4YarOUINX PaAuOHYKIUIOB;

+10 kBK/Kr-1U1s1 HICTOUHUKOB alb(a U3JTY4aroUX paguoHYyKINOB;

+1 xbK/Kr- 17151 TpaHCYpPaHOBBIX PaJAMOHYKIIUIOB.

I'amMa-u3myyaronme oTxoasl HEM3BECTHOIO COCTaBa CUUTAKOTCS PaJUOAKTUBHBIMU, €CJIM MOILIIHOCTh
MOTJIOLIEHHOMN 7036l B BO3AyXe y ux nosepxHoctu (0,1M) npebliiaeT Hag GOHOM:

1 mMI'p/y;

0,01 mI'p/4;

+0,001 mI'p/u.

PagroakTHBHBIE OTXO0/1bI 00pa3yloTCs Mpu:
+3KCIUTyaTalluy ¥ BBIBOJIE U3 3KCIUTyaTallud OOBEKTOB SIIEPHOTO TOIUIMBHOTO ITMKJIa aTOMHBIX
JJIEKTPOCTAHLINM;



CUCTEMA MEHEJDKMEHTA KAYECTBA
Ynpasnenue 10KyMEHTHPOBaHHON nHbopMarmei 7.5.3
Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HaYKH U BbIcLIero oopazosanus PO Brnanenen npouecca 7.5.3: Otzaen 1okyMeHTO0OOpoTa ctp. 17 u3 26
OI'BOY BO «COI'Y» Bun noxymenta: IlonoxxeHue 1o AesTeNbHOCTU

Honoxenue o paspabortke u peanuzaumu OO COT'Y

+IIpHU KCIIOJIB30BAaHUK PAJMOAKTUBHBIX BEIICCTB B POM3BOICTBEHHBIX, HAYYHBIX H OpraHU3aIUsaX U
MEIHUIIHE;

CpenHsisi HOpMHPOBaHHAs KOJUICKTHUBHAS J103a TPOGECCHOHATBHBIX paboTHUKOB ADC Mupa
COCTaBIISET:

+4yen-38/I'Br(am)rox;

24en-38/' Br(am)rox;

0,29en-38/'Bt(am)ro.

HcTouHnKaMy U3IydeHus B paJuoTEpanyy SABJIIOTCS B OCHOBHOM BHEIIHHE ITyYKH PEHTTEHOBCKOTO
U3IYyYCHHUS U U3ITyYeHHE PAJUOHYKIUIAHBIX HCTOYHUKOB, C(HOKYCHPOBAHHBIE HA MECTO JIOKATU3AI[H
OITyXO0JIU. DTOT CIIOCOO Ha3bIBAIOT:

+TeJIeTepanusi,

MonoTeparnusi;

Hanorepanus.

Crioco0 paguoTrepanvy OCHOBAaHHBIN HA MCIIOJL30BAHUH U3TYICHHSI KATICYTHPOBAHHBIX
PaIMOHYKIJIMIOB, IPUOJIMIKEHHBIX K MECTY JIOKAIM3AIIUU OIyXOJIH Ha3bIBAIOT:
MOHOTEPAITHS;

+Opaxorepanus;

HaHOTEparus.

Jluarnoctuueckasi paguoyiorusi HACUUTHIBACT :
ooitee 50 ner;

+6omee 100 seT;

menee 100 ner.

BriOepure Tpu cTpaHsl, i€ NPOU3BOAUIUCH UCTbITaHUA ¢ 1954-1958rT.
+CIHIA,;

+CCCP;

Kwuraii,

+BenukoOGpurtanus.

B o3epe paanoHyKIHI MOKET HAXOAUTHCA B IBYX COCTOSTHUSX:
B ra3000pa3HOM U TBEPJIOM;

+B BOAHOM CpeJie ¥ TOHHBIX OTIIOKEHUSX;

B XKUJIKOM.

Pacnipoctpanenue npumecu B atMochepe MPOUCXOIUT:

+IIyTeM paccesiHus B pe3ysibTaTe TypOyseHTHOH 1udy3un 1 BETPOBOTO MepeHoca
MyTEeM MEePEMEIIUBAHUS C MbUIbIO

IIyTEM OCE/IaHUsl HA TIOBEPXHOCTh

Bri6poc B atMocdepy, MpoI0KUTENBHOCTh KOTOPOTO HE BIUAET Ha popMy obIaka BEIOpoca
Ha3bIBACTCS:

+ MIHOBEHHGEIM,

KOpPOTKHUM;
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SAnepuble ucnbiTanus B atmocdepe mocie 1962 roga mpoBOIUIUCH JIHIID
+®panuueii;

+Kuraewm;

CIIA.

Yackel co creTsmmmMucs nudepoiaTaMu OTHOCITCS K KAaTETOPUU:
AHTHCTAaTHYECKUE YCTPOUCTBA,;

+paguoIIOMUHECIIEHTHEIE,

AJIEKTPOHHAS alaparypa.

Hepuon nonypacnana (T Y2) sto snepro-¢pusnueckas Benmunna 1; 2 3 4 (1 6amn):

OJIMH aKT pacnaza B CEKyHY;,

Macca paaruoHyKIUIa, JeIEHHAs Ha aTOMHYIO Maccy;,

J0J1s OOIIETo YKCia aTOMOB, PaclagaroluXcs B CEKYHY,

+BpeMst HE0OX0IMMOE JJIsl TOTO, YTOOBI pacrajiach MOJOBHHA aTOMOB JJAHHOTO PaJIMOAKTUBHOTO
JJIEMEHTA.

BricokoaktuBubie TPO 3axopanuBaroTcs B :
MEIIKAX;

+XKeJ1e300€TOHHBIX COOPYKEHUSIX;
YKEJIE3HbIX LIUCTEPHAX.

Haubonpiryto moTeHIMaNbHYIO OMTACHOCTHAJS OKPYKAIOIIEH Cpe/Ibl MPEICTaBISIOT:
+KHUJIKWE PaIMOAKTUBHBIE OTXO/IbI;

TBEPABIE PAIUOAKTUBHBIE OTXOBI;

ra3o00pa3Hble PaJIMOAKTUBHBIE OTXOIbI.

HpI/I HEHU3BCCTHOM PAAUOHYKIMAOM COCTABE TBECPABIC OTXOJAbI CHUTAOTCA PAANOAKTHBHBIMHU, €CJIIN UX
yJelbHasi aKTUBHOCTb OOJIbIIIE:

+100 xkbx/kr — nu1st 6eTa- n3My4yarOUMX pauoOHYKINIOB;

+10 xBK/Kr-/U1 HCTOYHUKOB aib(ha U3JIydarouX paJuoHyKIHIOB;

+1 xkBK/Kr- 17151 TpaHCYpaHOBBIX PaJMOHYKIINIOB.

TepMuH «ropsdast 4aCTULa» BBEAEH MO TapaMeTpaMm:
TEMIIEPATYPHI,

pa3Mepawm;

+aKTUBHOCTH.

Kakoii u3 palMOaKTUBHBIX (-M3TYYarOIIUX Ta30B Hanbomee onacen? (1 6amn)
+pangoH,

AKTHWHOH,

Topon.

YV kakoro Buaa PAAOAKTUBHOI'O U3JTYyYCHUSA JINHEWHas MOTCPA SHCPIr'uu B OMOJIOTHYSCKOM TKAHH BBIIIE?



CUCTEMA MEHEJDKMEHTA KAYECTBA
Ynpasnenue 10KyMEHTHPOBaHHON nHbopMarmei 7.5.3
Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

MuHUCTEPCTBO
HaYKH U BbIcLIero oopazosanus PO Brnanenen npouecca 7.5.3: Otzaen 1okyMeHTO0OOpoTa cTp. 19 M3 26
OI'BOY BO «COI'Y» Bug noxymenta: IlonoxxeHue 1o AesTeNbHOCTU

Honoxenue o paspabortke u peanuzaumu OO COT'Y

+a,
B;
Y.

Kakoii n3 yka3aHHBIX CTPOUTEILHBIX MAaTEPUAJIOB SBIISETCS MAaKCUMAIBHO TTOTCHIIUATHHO
paanaloHHOE OMACHBIM?

camaH;

KHUpIINY,

JIEPEBO;

+IpaHUTHBIE OJIOKU.

Pacnpoctpanenue npumeceil B atmocepe IpOUCXOJUT ITyTeM
MIpOCEUBAHNUS,

+BETPOBOI0 IIEPEHOCa;

+paccessHUsI B pe3yibTare TypOyiaeHTHOW auddy3un.

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

MIOTOJIHBIX YCJIOBHIA;

KOJIMYECTBA PbHIObI.

N

©COoN AW

11.
12.
13.

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

Bonpocsl k 3k3ameny
duznyeckue npouecchl B arMocdepe, onpeAesonue MUTpalio IpuMecei.
OTLIY)KIIGHI/IG 3€MCJIb U paIMOAKTHUBHOC 3arpsA3HCHHE HA HavaJIbHOM CTaguu AACPHOr0 TOIJIMBHOI'O
LHKIIA.
[Iporeccyl, MpUBOASIINE K PACCESTHUIO TIPUMECH B aTMOcdepe.
HcTounnky TeXHOT€HHO-U3MEHEHHOTO (hOoHA.
Mopens INaycca nepenoca npumecH B aTMocdepe.
J1030BbI€ HArpYy3KH MPU PEHTTEHOANArHOCTUKE.
DYHKIMS UCTOIICHUS 32 CYET MOKPOTO U CYXOT'0 OCAXIACHHS U PaIMOAaKTUBHOTO pacriaja.
PannoakTMBHOCTH TEJIOHOCUTENS U KOHTYPOB PEAKTOpAa.
Brinanenue nmpumeceit Ha TOBEpXHOCTh TOUBBL. Cyxo€ U MOKpOe ocaxaeHue, aAedusius. Monenu
pacyeTa MIOTHOCTH OCAaXKIEHUs PaJMOHYKIUIOB Ha MOYBY.
[IpoGnemsb! yaepxaHusi paJuOHYKINIOB B IPEJEIaxX CTAHIINH.
VY4et BBICOTHI TPYOBI U TPO(DUIIST MECTHOCTH MPH MEPEHOCE PAIMOHYKIUIOB B aTMocdepe.
['moGanbpHOE paiOaKTUBHOE 3arPsI3HEHHE B PE3YyJIbTaTe UCTIBITAHUH SACPHOTO OPYXKHSI.
OYHKIMS METEOPOJIOTUYECKOTO pa30aBIeHHS U €€ TIOBEIEHUE B 3aBUCUMOCTH OT MOTOAHBIX
YCIIOBUHM M pacCTOSHUS OT UCTOYHHKA BBIOpOCA.
J1030BbI€ HArpy3KH MpU MOJIETaX HA caMoJIeTax.
[Tporecchl 1 OCHOBHBIE 3aKOHOMEPHOCTH MUTPAIMH PAIMOHYKIIHIOB B TUApOochepe.
HcTouHnky eCTECTBEHHOTO PaIMallMOHHOTO (hOHA.
Mopenu MuTpaIuu paIuoHyKIHI0B B Tuapochepe.
Pacuer no3 BHemHero 00ay4eHUs OT €CTECTBEHHBIX PAJMOHYKIIUIOB B ITOYBE.
Pacrnipenenenuie painoHyKJINI0B B MOYBE.
Pacuer 103 BHemHero o00ayueHus: OT €CTECTBEHHBIX PAJMOHYKIUIOB B aTMOCdepe.
[TocTymuieHne paaAMOHYKIINIOB B PACTEHUS, )KUBOTHBIX U YEJIOBEKA.
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22. PammoakTuBHOE 3arpsisHEHHE cpelibl mpu padote TOC.

23. J103bI BHYTPEHHETO OOIY4EHUS OT €CTECTBEHHBIX PAJUOHYKIIHIIOB.

24. HakormieHue paAuoOHYKJIUI0B B PACTCHUSIX.

25. J103bI KOCMHYECKOTO U3IYYECHHUS Ha MOBEPXHOCTH 3EMIIH.

26. Ilepexon OT MOIJIOIIEHHOM T03bI B BO3/IyX€ K SKBUBAJICHTHOU J]03€ MPHU BHELIHEM OOIYy4eHUU
€CTECTBEHHBIMH PaIMOHYKIIUAMH.

27. ®opMHUpOBaHNE UCTOYHUKOB €CTECTBEHHOTO U3JIYYCHHS B Onocdepe.

28. OCHOBHBIE TaIIBI SEPHOTO TOIUTMBHOTO LIUKJIA.

29. ®opMUpOBaHHE PAIMOAKTUBHOCTH MTOYBBI.

30. ObnacTu UCIOJIB30BAHUS PAIMOAKTUBHBIX U3TyYECHUN B METUIIUHE.

31. Jlo3bl 00sydeHus: Ha Ha4YaIbHOW CTaJUU SAEPHOTO TOITMBHOTO LIMKIIA.

32. BnusHue pagona Ha GopMupoOBaHHE H03bI 0OTyYCHHS YETIOBEKA.

33. OCHOBHbIE HCTOUYHUKH €CTECTBEHHOW PaIMOaKTUBHOCTH.

34. Yd4er BTOPHYHOTO IbIJICOOpA30BaHUS IPU pacdeTax pagloaKTUBHOTO 3arpsi3HEHUsS aTMochephl.

35. ADC, KaKk HCTOYHUK PAJAMOAKTUBHOTO 3arPsS3HEHUS OKPYKAIOLIEH CpeIbl.

36. IIporiecchl, BIMSIOMNE Ha pacpe/IelICHUE PAIMOHYKIUI0B B THApochepe.

37. J1o30BbIe HArpy3KH B MPOLIECCE U3TOTOBIICHUS SEPHOTO TOIUIMBA.

38. Mepsl 110 MpeI0TBpaIEHUIO BHIHOCA PAAHOHYKIHIOB 3a mpenesns ADC.

39. Mogenu Murpanuu pagioHyKIHIOB B pEYHBIX 3KOCHCTEMAX.

40. TloBeneHne paguOHYKIWIOB TpPU TOMAJAHUH PATHOHYKIUAOB B atMochepy MpH SICPHBIX
UCIIBITAHUSX.

41. 3HaTh eMHUIIBI U3MEPEHHS 103, AaKTUBHOCTH, 3HATh MPUMEPHI PAIHON30TOIIOB H30TOTIOB

CJioBapb TepMHHOB (rJ1I0ccapuii) mo aucuMiLvinHe «Paamoskosorus»

AKTHBHOCTh PAJMOHYKJINIA B HMCTOYHHKe (A) - paBHa OTHOIICHUIO YHUCIA CAMOIPOHM3BOJBHBIX
SICPHBIX TPEBPAIICHU B 3TOM HCTOYHHKE 3a Mayblii uHTepBas BpeMeHH (AN) K BelMYMHE 3TOTO
uHTepBana (dt).

Aabpa (0)- uU3TydCHHE - HCIYCKAaHUE SAPOM YaCTHIbI, COCTOAIIEH W3 JBYX HPOTOHOB M JIBYX
HEUTPOHOB.

AJub(a-u3iyyeHue, KOTOpoe MPEICTaBIACT COO0N MOTOK TSHKENBIX YaCTHI], COCTOSIINX U3 HEUTPOHOB
Y MPOTOHOB, MPAKTUYECKU MAJIO MMPOHUKAIOT YepPEe3 HAPYKHBINA CIIOM KOKU, 00pa30BaHHBIN OTMEPITUMHU
KJeTkamu. bera - u3nyuenue o6agaet O0IbIIEH MPOHUKAIONIEH CTIOCOOHOCTHIO: OHO MPOXOIUT B TKAaHU
OopraHu3Ma Ha rIyOWHY OJIMH - JIBa CAHTUMETpA.

Bera (B)- uziyueHue - ucryckaHue 3JIEKTPOHA.

I'amma (7 )— u3iy4yeHue - BbIOpachlBaHUE MOPIMM YHUCTOW SHEPIHMM HYKJIHMJIOB B TOM Cllydae, KOria
HECTAaOWUJIbHBIM HYKJIHMJI OKa3bIBa€TCS HACTOJIBKO BO30YXIEHHBIM, YTO MCIIyCKaHHE YaCTHIIbI He
MPUBOJAUT K TIOJTHOMY CHATHUIO BO30YKJICHHUS.

I'enernueckue H3¢Pp¢exkTsl - TNOCICACTBHAA MNOBPEXKICHHS TI'€HOMAa  3apOJBIIIEBBIX  KIETOK,
MPOSIBJISIIOIUXCS B TIOTOMCTBE OOJTy4eHHBIX 0COOEH.

Jl0o30BbIii  IKBMBaJIEHT - MOAMU(DUIMPOBAHHBIA IOKa3aTelb, YYHUTHIBAIOUIMIONOIOIHUECKYIO
3¢ (HEKTUBHOCTH MOTJIOLUIEHHON JI03bI B 3aBUCUMOCTH OT THIA MOHEPTHH U3IydeHus (B 6opax). s
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PEHTIE€HOBCKUX JIy4yei, 6eTa-yacTul uraMmma-iaydei YuciioBble 3HaUe€HUs IOMJIOIEHHOM J03bl B pagax 1
JI030BOTO9KBHUBAJICHTA B 09pax MPaKTHUECKU HJICHTUYHBI.

Ennnnna aktuBHoctu B cucteme CHU - bekkepens (bk). Buecucremnas enunauna - Kropu (Kn).
3uBepTt (3B) - enuHUIIA U3MEPEHUS SKBUBAJICHTHOM 10361 - J[0yib Ha KAJIOTpaMM.

H3oTomn 3j1emMeHTa - ATOMbI, UMCIOIIUEC AApa ¢ OAMHAKOBBIM YHCJIOM IIPOTOHOB, HO pa3IMvarOlIUeCs 110
qucity HGﬁTpOHOB, OTHOCATCA K pa3HbIM Pa3HOBHUJIHOCTAM OJHOI'O U TOI'O )K€ XUMHNYCCKOI'O 3JICMCHTA.

Houmsanusa - mnepBUYHBIA (DU3MYCCKHI aKT B3aUMOJCHCTBHS HOHH3UPYIOIIETO H3IyYEHHUS C
OUOJIOTUYECKUM OOBEKTOM.

KonnexktuBHasi 3¢ dexTuBHAS IKBHBAJEHTHAsI /1032 — CyMMa HHIUBUAYAIbHBIX 3()()EKTUBHBIX
SKBUBAJICHTHBIX /03, MOJYYCHHBIX TPYIION Jiroaei. M3mepsiercs B 4enoBeko-3uBeprax (uenl. - 3B).
[TornomenHasi, SkBuBaJeHTHass ¥ dS(QeKkTuBHAS SKBUBAICHTHAS J103bl OIKCBHIBAIOT  TOJBKO
WHIUBUIYAIBHO TIOJTy4aeMble JT036I.

KocMmorennble paguoHYKJINABI - PAAHOAKTUBHBIE S]Ipa, KOTOPhIe 00pa3yroTCs B Pe3yNbTaTe sIAEPHBIX
peaknui, Haymux B atMocdepe (a 4aCTUIHO U B TuToc(hepe) 1Mo BIUSHUEM KOCMHYSCKHX JIyUeH.

Jluneitnas mepenauya suepruu (JIIID) — ucrmonb3yercs Ui CpaBHEHHS CTEICHH PAIHAIHOHHOTO
MOBPEKICHHS BEIIECTBA IIPH BO3JCHCTBUU HA HETO PA3IMYHBIX MOHU3UPYIOIINX YACTHUIL C PA3HOM .

He:xenarenbHble paguanuoHHblie 3¢ dekThl - 3 (EeKThl, OT KOTOPHIX TpeOyeTcs 3aluTa, AeIsITcs Ha
COMaTHYECKHe W HacleacTBeHHble (TeHeTmueckue). Comarndeckue d(PQPEeKTsl MPOSBIAIOTCS
HEMOCPEJCTBEHHO Yy caMOoro 00JIy4eHHOTO JIMLA, TEHETUYECKUE - Y €r0 IOTOMCTBA.

HecroxacTu4eckne nocjieicTBUs - IPOSBIISIOTCS TOJIBKO MOCIIE HAKOIUIEHHSI O3Bl O0JIbIIIE TOPOrOBOM
(BepOATHOCTh TOSBICHHMS U TSDKECTh KOTOPBIX OBICTPO BO3pacTalOT € HaKomIeHHeM 103b1). K
HECTOXaCTHUYECKUM 3P (eKTaM OTHOCST JIY4YEBYIO KaTapakTy, HapyILIEHHE PENpOIyKTUBHOW (yHKIUH,
Jy4eBble MOPaXKEHUs 3apoblIlia U MJ10/1a, KOCMETHYECKHe 1e(heKThl KOXKH,

Hyxaupa — rpynna, oOpa3yemast sipaMH BCEX U30TOIOB XUMUYECKUX 3JIEMEHTOB.
IToriomenHas 103a - sHeprus, coodIIaeMasi €TMHHIIE MacChl TOTO WM MHOTO Tena(B pajaax);

Iorsomennas no3a (D) - ocHOBHas qo3uMeTpuyeckas BelnunHa. OHa paBHAa OTHOILIEHUIO CpeaHEl
sHeprun dE, nepegaHHOM HMOHU3UPYIOIIUM U3IyYEHHUEM BEILECTBY B 3JEMEHTapHOM o0beMme, K Macce
dm BemectBa B 3ToM 00beMe: D = dE/dm. Eaunnna nornomennoi no3sl - I'peit (I'p). Buecucremuas
enuHuna Paj onpeznensiack Kak MOMIOIIEHHAs /103a JIIOOOr0 MOHU3UPYIOIIEro u3inydeHus,pasHas 100
9pr Ha 1 rpaMM 00Jy4EHHOrO BELIECTBA.

PaI[I/IOHYKJII/II[bI - paAUOAKTUBHBIC ATOMbI C JaHHBIM MAaCCOBBIM YHUCJIIOM U ATOMHBIM HOMCPOM, a IJIA
HU30MCEPHBIX aTOMOB - W C AAaHHBIM OINPCACICHHBIM JHEPIr€TUYCCKHUM COCTOAHHMEM ATOMHOTO sAOpa.
Pa,Z[I/IOHyKJ'II/I,[[BI (I/I HCpAaANOAKTUBHBIC HYK.III/II[BI) QJICMCHTA NHA4YC HA3bIBAIOT €0 U30TOIIaMH.

PenTren - 3T0 3KCNO3UIMOHHAS 1032 PEHTTEHOBCKOT'0 M3JIy4eHHsl, co3aaromas B 1 kyd.cM Bo3ayxa npu
temneparype O°C u naBneHun 760 MM PT.CT. CyMMapHbIM 3aps]l MOHOB OJHOIO 3HaKa B OJHY
UIEKTPOCTATUYECKYIO €IMHUILY KOJUYECTBA AIEKTPUIECTBA.

ComaTnyeckue 3pdexkTsl — 3)(EKThl, K KOTOPHIM YCIOBHO OTHOCAT HEMOCPEICTBEHHBIE A(P(HEKTHI
00y4eHus! (OCTPYIO HIIM XPOHUUECKYIO JIy4eBYIO 00JI€3Hb U JOKAJIbHBIE JTy4YEBbI€ TOBPEKICHHUS) U €TI0
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OTJJAJICHHBIE TMOCIEACTBUS (COKpAIEHUE MPOJOKUTEILHOCTA >KU3HHW, BO3HUKHOBEHHUE OIyXOJEH,
JIEHKO30B | JIp.).

ComaTuyecKkue, COMATHKO-CTOXACTHYECKHe H TeHeTHYeckue (HacjieAcTBeHHbIe) 3¢ deKkThl —
3¢ deKThl BO3MCUCTBUS HOHU3HPYIONIUX HW3JIYYCHHH Ha OWOJOTHYECKHE OOBEKTHI IPU  00IIeM
O0JTydCHHH.

Comaruyeckuii MyTareHes - HaclielyeMble B Ipejeliax TKaHed M OpraHoB JaHHOTO OOJy4eHHOTO
OpraHm3Ma pa3HOOOpa3HbIE TMOBPESKIACHHUS TEHOMAa COMATHYECKHX KIETOK (JOMHUHAHTHBIC W
peliecCUBHBIC MYyTallUH, pa3Hble TUITBI abeppaluii XpOMOCOM U JpyTHe).

CroxacTHyeckue MOCJeACTBUS O0JYy4YeHMs] — OTHAJICHHBIC TOCIEICTBHS, BEPOSTHOCTH IOSBICHHS
KOTOPBIX CYIIECTBYET HPHU CKOJb YTOJHO MAJBIX J103aX MOHU3UPYIOMIETO M3IYy4YEeHUS U BO3PACTAET C
JI030H, TOTJa KaK TSDKECTh MPOSIBICHHS OT O3B HE 3aBUCUT (HOCST BEPOSATHOCTHBIA xapakrtep). K
CTOXaCTUYEeCKUM OTHOCST paKk U IepefaBacMble IIOTOMCTBY HACJIEJICTBEHHbIC HM3MEHEHHS; OHHU
O0HapyKUBAIOTCS JIMIIB TP JJIUTEIHHOM HAOIIOJCHUN 32

OOJIBIINMU rpyimnamMu HaCCJICHUS, HACUUTBIBAIOMIUMU JCCATKH UJIN COTHU ThICAY UCIIOBCK.

TokcMHBI — HOBBIE XHUMHUYECKHE COCAMHEHUS, HE CBOMCTBEHHBIE OpraHU3My, B pe3yJbTare
BO3HUKHOBEHHUS KOTOPBIX HApPYyIIAIOTCS OOMEHHBIE MPOIECCHI, MOIABISETCS aKTUBHOCTh (DEPMEHTHBIX
CHCTEM, 3aMeJUISIETCS U IPEKPALAeTCs pOCT TKaHEH.

JxBuBajeHTHas no03a (H). /{11 oneHkd BO3MOXKHOTO yiiepOa 3J0pOBbIO YEIOBEKA B YCIOBUSX
XPOHUYECKOTO OOJIydeHHUsI B 00JIACTU pagualiliOHHON O€30MacCHOCTH BBEJCHO MOHATHE SKBUBAJICHTHOMN
no3bl H, paBHO# TIpou3BeIeHUIO MOTJIOMIEHHON 10361 Dr, co3aaHHON 001y4eHHEM - T M YCPETHEHHOH 1o
AHATM3UPYEMOMY OpPraHy WIH 0 BCEMY OpPraHu3My, Ha BECOBOW MHOXHUTEIh Wr(Ha3bIBAEMBIN €IIe -
koa¢duMeHT KauecTBa n3nydenus). Equnuia usmepenus —3uBepr.

Jdkcno3unuonHass no03a (X). B kadecTBe KOJIMYECTBEHHON Mepbl PEHTTEHOBCKOTO U -H3TyUYEHHS
IIPUHATO UCIOJB30BaTh BO BHECUCTEMHBIX €IMHUIAX JKCIIO3UIUOHHYIO 103y, ONPEACIAEMYIO 3apsaaoM
BropuyHbIX yactul (dQ), oOpasyromuxcst B Macce BemiecTBa (dm) Mmpu MOJHOM TOPMOKEHHUU BCEX
3apsHKEHHBIX yacTull. EquHnia sKcrno3uimonHoi 103sl - Pentres (P).

3KCH03HHHOHH3H A03a JIEKTPOMATrHUTHOI'0 U3JIYICHUSA yMepeHHOﬁ JHEPrum

(PEHTreHOBCKHE ¥ raMMa-JIy4d) - CyMMa DICKTPUYECKHX 3apsIOB HOHOB OJHOTO3HAKa,
00pa3yoIuxcs B €IMHULE 00beMa BO3/1yXa IPU HEKOTOPBIXOMPEEIIEHHBIX YCIOBUIX (B PEHTI€HAX )

Kparkasi xapakTepucTHKA HEKOTOPBIX PAIHOHYK/JIU/I0B

PAJIOH (nar.Radon), Rn (uutaercst «paioH»), paJiuOaKTUBHBIM XMUMHYECKUN DJIEMEHT, aTOMHBII
HoMep 86. CTaOMIIBHBIX HYKJIHJIOB HE UMEET.

PAJIUN (mat.Radium), Ra (umraeTrcs «pamuit»), paaMOaKTUBHBIA XUMHUYECKHUU DJIEMEHT, aTOMHBIN
Homep 88. CTaOWIBHBIX HYKIUJIOB HE uMeeT.. OTHOCHTCS MIEIIOYHO3EMENbHBIM DIIEMEHTaM.
OneKkTpoHHass KOHQUTypalyds BHENIHEro cliosi aromMa /7 s2. B coenmMHEHHMsIX TPOSBISIET CTENEHb
okucienus +2 (BaneHTHOCTS II).

TOPHUMU (aart. thorium),Th (untaercs «ropuii»), paguOaKTUBHBIA XUMHUYECKUH 3JIEMEHT C aTOMHBIM
Homepom 90, atromHo# maccoit 232,0381. CtaOuibHBIX U30TOMOB He UMeeT. M3BecTHO 24 n3oToma ¢
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MaccoBbIMU yuciamu 213-236. Haubonee gonroxusymiue nzoronsl 230Th (-uznyuarens, T1/2=7,5-104
ner) u 232Th (-u3nyuatens, T1/2=1,4-1010 net), pogoHavanbHUK pannoakTuBHOro psaa 232Th. 6d27 s
2 .Axtunoup Crenenu okucienus +4, pexxe +3 u +2 (BanentHocts 1V, 111, 1II).

KAJIMU (nar.Kalium), K (uuraercs «kaiuii»), XUMUYECKUN 3JIEMEHT C aTOMHBIM HOoMepoMm 19,
aromHas macca 39,0983.

YPAH (aar.Uranium), U (uuraercs «ypaH»), paAMOaKTUBHBI XMMHUYECKHI 3JEMEHT C aTOMHBIM
HoMepoM 92, aromnasi macca 238,0289. AxktuHoun. [IpuponHblii ypaH COCTOMT M3 CMECH TpexX
uzoronoB: 238U, 99,2739%, ¢ mepuogom momypacmaga T1/2 = 4,51-109 ner, 235U, 0,7024%, c
nepuogoM mnomypacraga T1/2 = 7,13-108xner, 234U, 0,0057%, c¢ mepuomom momypacmaga T1/2 =
2,45-105 mner. 238U (ypan-I, Ul) u 235U (aktunoypaH, AcU) SBISIOTCS pOJOHAYaIbHUKAMU
paaMoOaKTUBHBIX psAnoB. M3 11 HCKYCCTBEHHO MOTYYEHHBIX PAJUOHYKIUIOB C MAaCCOBBIMH YHCIAMU
227-240 pomroxwuBymmid 233U ( T1/2 = 1,62-10571eT), OH MOITy4aeTcsl P HEUTPOHHOM OOTy4eHHH
Topua.33

MO/ 1-131 kopOTKO >KMBYIIMHA PATUOHYKIHA, TIEPUOJ TOIypaclaga y HEero OKOJO BOCBMH CYTOK.
Hapsiny cOera u3nydeHHeM OH SIBISETCS CUJIBHBIM raMMa H3JllydareneM. XOpOIIO HaKalUIUBaeTCs B
opranusme uyenoBeka. OTcroa npueM oja sl BBITECHEHUS PaJuO0aKTUBHOIO HO/a.

CTPOHLMMU. B otinuue ot roaa Sr-90 nmonro xuBymwmilt paguonykiun c [P okomo 30 ner. On
OUYEHBb XOPOIIIO BBITECHICT KAIBIUN U3 KOCTEH, TEM CaMbIM HAKaIUTMBACTCS B OpraHu3mMe. SIBissch, Oeta
U3ITyyaTesieM ero HaKOIJIEHUsI B OpraHU3Me OYeHb OMAacHO.

HE3UU. Cs-137 ¢ mepuogom pacmaga 30 JneT, sBISETCS CHIIBHBIM HCTOYHMKOM O€Ta W ramma
U3ITYYCHUSI.

1. YueOHo-MeToaUu4YecKoe U HH(OPMAIIHOHHOE 00ecTieYeHre TUCHUIJIMHBI (MOYJIfA)
a) OCHOBHasl JIMTeparTypa:
Pagnoskonorus : yueOHuk ais By3oB / M.I'. JlaBb1oB u 1ip. - PoctoB-0//] : denukc, 2013. - 635¢. :
wi. - bubmmorp.:c.626-627. - ISBN 978-5-222-20288-3, I'puc MO.
0) 10MOJIHUTEIbHASA JIUTEepaTypa
CanoBuukoBa JI.K. buocdepa: 3arpsisHenue, nerpanamnus, oxpasa. Beicu.mkozna, 2007

Bponckuii A K. O6mas sxonorusi, yaueoHuk. Axagemus, 2010

benses I'.K., Xanaesa ®.M. Okpyxatomas cpeaa, yued.mocod. COI'Y, 2009.

Xomuu B.A. Dxosnorust ropoackoi cpenbl, yueod.moc. U3a-Bo Accormanuu cTpout.By3oB, 2006
OreHka BO3JCHCTBUS Ha OKpYXalollylo cpeny : ydeb.mocobue / mon pen.B.M.IMurynsko. - M.
Axanemusi, 2013. - 400c. - (Bwicuiee mpod.oOpa3zoBanue.bakanaBpuat.EcTecTBEeHHBIE HAYKH). -
bubnmorp.:c.389-393. - ISBN 978-5-7695-9579-0. I'pud YMO.

Tuxonoa M.O. Dkojoruyeckuii  MOHHUTOPHUHI  BOJHBIX  OOBEKTOB,  yuel.mocobOwue.
OOPYM,MUHDPA-M, 2012

Kamnnn W.M. IlpowmbinuieHHbIe BBIOpOCHl B atMocdepy. MHKEHEpHbIE  pacdeThbl
nnBeHTapuszanus. ABOK IIPECC, 2005

[TouekaeBa E.N. be3omacHOCTh OKpyXKarolledl cpeibl W 3JI0pOBbe HaceleHus, ydeO.mocobue
®ennkc, 2013
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JlapuonoB H.M. IlpombinieHHass 3Koyorus : ydeOHUK st OakanaBpoB / Jlapuonos,Hukomai
Muxaiinosud ; A.C.PsobimenkoB. - M. :FOpaiit, 2014. - 495¢c. - (bakanaBp.ba3oBblii Kypc). -
bubnmorp.:c.494-495. - Kuura goctrymnHa B 3jeKT. oubnmuoteu.cucteme.biblio-online.ru. - ISBN
978-5-9916-3633-9. I'pud MO.

JlapuonoB H.M. IlpombinieHHass 3Koyorus : ydyeOHUK st OakanaBpoB / Jlapuonos,Hukomai

Muxaiinosud ; A.C.PsobimenkoB. - M. :FOpaiit, 2013. - 495¢c. - (bakanaBp.ba3oBblii Kypc). -
bubnuorp.:c.494-495. - ISBN 978-5-9916-2256-1. I'pucd MO.

B) NporpamMMHoe odecniedenne u UuTepHeT-pecypcsl

ObecrieueH  JOoCTyn K  COBPEMEHHBIM  NMpO(EecCHOHAIbHBIM  0a3aM  JIaHHBIX,

WH(POPMAIIMOHHBIM CIIPABOYHBIM U TIOMCKOBBIM cucTeMaM (Oubmmorexa COI'Y):

oubnmoreke e-library;

3JIEKTPOHHOU OmOmoTeke nucceptaruii PI'b;

YHUBEpCUTETCKOM Oubmnoreke online;

coOCTBeHHBIM OHOMMOTpaduyecknM 6a3am JaHHBIX;

ANEKTPOHHOMY KaTaJlory;

JJIEKTPOHHON KapTOTEKE ra3eTHO-)KYPHAJIbHBIX CTAaTEH;

AJIEKTPOHHOHN KapTOTeKe aBTOpedepaToB AucCCepTaii U TUCCEPTALINN.

PexoMeHnnyeMble HHTEPHET-aJpeca:

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

WWW.rae.ru.

http://www.bookman.ru/catalog42572_3.html
http://www.radprotec.kz/ Llentp paanaiiuoHHOM 3aIIUThI U SKOJIOTHH.
5.http://www.rirme.kz/publick.html
http://www.maikonline.com/maik/showArticle.do?auid=VAFWOAY KLF&Ilang=ru
http://nuclphys.sinp.msu.ru/radiation/index.html
http://wwwe.isuct.ru/elib/sites/default/files/tppibt_28042009

NGO~ wWdE

r) MeTOAMYECKHE YKA3aHUs 0 JucHuminue « Paamoskonorusny

W E

S

N

YueOHo-MeTOANYECKOE 00eciedeHre CAMOCTOAATEIbHOI PadoThI.
KoHTpobHBbIEe BONPOCHI V11 CAMONPOBEPKH 10 Teme 1

Uro noHnmaetcs noj TepMuHoM «Pannoskonorus»?

Kpatko oxapakTepu3yuTe HCTOPHUIO.

Kakue ocHOBHbIE HalPaBIEHUS 3KOJOTHYECKOI0 HOPMUPOBAHHUS BbI 3HAETE?

Yro sBisieTcss 00bEKTOM 3KOJIOTHYECKOTO HOPMUPOBAHUS?

OxapakTepu3yiiTe MECTO HOPMUPOBAHMSI aHTPOIIOT€HHBIX HArPy30K B CUCTEME YIIPABJICHHUS

MIPUPOJONIOIB30BAHUEM.

Kakyto ponb Urpaer 3K0JI0ruueckoe HOpMUPOBAHUE JUTsl CTAaHIAPTU3ALMHI B 00J1aCTH OXPaHbl

OKpYy>Karoleu cpenbl?

Kakum o6pazom npoBoautcst pazpaboTka HOPMATHBOB KauecTBa OKpYKaromei cpenpl?
KoHTpoJibHBIE BONIPOCHI /I CAMOINIPOBEPKH 110 TeMe 2

Onpenenenne XapakTepUCTUK pPaIUallMOHHOTO BO3IEHCTBUS.

buonoruueckue 3¢ (ekThl paguaioHHOTO BO31EHCTBUS.

OcHOBHbBIE IPUHIIMITEI HOPMUPOBAHUS U HOPMBI pajuanoHHoi 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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KoHTposibHbIe BOPOCHI VISl CAMOIIPOBEPKH 10 Teme 3
PaanoakTHBHOCTH TOPHBIX MOPO/I.
PannoakTHBHOCTH TOYBHI.
PagnoakTuBHOCTE aTMOC(hEPHI.
PaguoaxkTuBHOCTB THIIPOChEPHI.
PannoakTHBHOCTH OMOTHI.
PannoakTHBHOCTD YeNOBEKa.
[TpupoaHbIil paauauOHHBINA (OH.
J103bI BHEIIHETO 00JTyUEHUSI.
J1036I BHYTPEHHETO OOJIyUCHUSI.
0. CymmapHbIil paguaiiioHHbIH QoH.

KoHTpo/bHBIEe BONPOCHI IJIsI CAMONPOBEPKH 110 TeMme 4

[ToBbIIeHNE 103BI 0OTYUEHUS 32 CUET KOCMUYECKOTO U3ITyUeHUSI.
J103b1 00Ty4eHHsI 3a CUET MPOMBIIIUIEHHOTO UCTIONB30BaHuUs (POChaTHBIX PYI.
Jlo3b1 o1 BeIOpocoB TOC, paboTaromux Ha OpPraHU4ecKOM ypOBHE.
J103b1, 00yCIIOBIICHHBIE HAX0K/ICHIEM HACEJICHUS B TIOMEIICHUSX.
J103b1 OT palMOHYKIIUIOB, BEIOPACBIBAEMBIX B IpoIliecce JOOBIYH U MePepadOTKH MOIE3HBIX
HCKOTIAEMBIX.
6. Jlo3bl, 00yclOBIECHHBIC IPEAMETAMH ITUPOKOTO OTPEOICHUSI.

KoHTpobHbIE BONPOCHI VIS CAMONPOBEPKH 110 TeMe 5
OO61ure noka3aTeny ypoBHS UCTIOIb30BAHUS HOHUZUPYIOIINX U3ITYYCHUN B MEAUIIMHE.
JlmarHocTHYECKOe UCTIONB30BaHUE Paauo(apMaeBTHIECKUX MPErapaToB.
Junarnoctuueckas pagnoyioTus.
TepaneBTrYeCcKOE HCITOIF30BAaHIE HOHU3UPYIOMIMXU3ITYCUHUH.

BOoo~NoO~WONE

AR

APwnh e

Ilpumepnvie munvt nucomeHHbIX padbom u popm ycmuo20 KORmMpoA:

e 00CYyX/IeHUs I0KJIa 0B CTYJEHTOB I10 MPEATI0KEHHOMN TeMaTHKe;

®  BOIIPOCHI JUIsl CAMOKOHTPOJIS 110 KaXI0M U3 TEM Kypca,

® TECTUPOBAHUE C IIOMOIIBIO IPOTPAMMHBIX CPEJICTB;

® aHaU3 CaMOCTOSITENLHON PaOOThI CTYAECHTOB, PE3YJIbTAaThl KOTOPOIl MpeicTaBlIeHbl B hopme

pedepaToB u 3cce;

® WTOroBas aTTeCTalLUs.
Ilpumepnulii nepeuenv mem pegpepamos

e Panunomerpuyeckue npudbOpsI
EcrecTBeHHBIE paIMOAKTUBHBIE CEMENCTBA
YHUUTOXKEHHE PaInOaKTUBHBIX OTX0JI0B
Hennas peakuust U NPUHLIMIT JEHCTBUS aTOMHOM OOMOBI
N3oTomnbl pagoHa U UX JOoYEpHUE TPOAYKTHI pacnaaa
TepmosinepHast peakiysi 1 IPUHIMIT JEWCTBUS BOJOPOIHON OOMOBI
Hctounuku paguanuu. CTpyKTypa 103 00IydeHUs] HACEIEeHUs
Coneprxanue pagoHa B atMocdepe, mouBax, IPUPOAHBIX BOJAX
CopepxaHne U30TONOB PaloHa BHYTPH ITOMEIEHUI
3amuTa OT paJu0aKTUBHOTO U3JIy4EHUs
buonnaukanus paguoakTUBHBIX 3arpsA3HEHUN
MeTtop1 U3MepeHus: paIuoaKTUBHOCTH
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10.MaTepuajJbHO-TeXHHYECKOe o0ecneueHne JUCIUIINHBI (MOLYJIs1)

[IpoBeneHNe JEKIMOHHBIX M CEMUHAPCKUX 3aHATHH IO JAHUCLUMIUIMHE OCYLIECTBISETCA B
ka0.Ne203 (kopryc dakynprera DxoHOMUKH U yrpaBiaeHuss COI'Y), obecrneueHHOro KOMITbIOTEPAMH,
MMEIOIIMMH JIOCTYII K ceTh MHTepHeT, MHTePaKTUBHOM TOCKOH M MYJIbTUMEIUIHBIM 000PYI0BaHHEM.
3aHATHS, MPOBOJUMBIE B TPAIUIMOHHOM QopMme, KOHCYIbTAlUM, WHIAUBUAYalbHas paboTa co
CTYICHTaMH, TPOXOJIAT B Ka0.304.

COCTAB JMIEH3MOHHOI'0 U CBOOOJHO PACIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrie4eHusl, B
TOM 4YHCJIe 0Te4eCTBEHHOI0 NPOU3BOACTBA

Ne i/ HaumeHoBaHue Ne norosopa (JIMueH3us)
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.

AHTHBHPYCHOE TIPOTPAMMHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 o

3. obecrieuenue 14.03.2019 r, mpomnena go 21 r.
KasperksyTotalSecurity
CucreMa MOUCKa TEKCTOBBIX No795 ot 26.12.2018 (aeiictButenen o 30.12.2019 r)

4. 3aMMCTBOBAaHMI ¢ 3A0 «Amntu-Ilnaruar» npoasiena o 21 r.
«Antumnaruatr.BY3»

11. JIuct 00HOBIeHHSI/AKTyaIN3AI AN

[TporpamMmma oOHOBIIEHA.

[IporpaMmma paccMOoTpeHa U yTBEp)KJIeHAa Ha 3acelaHud  Kadeapbl OKOJOTHMH U
MIPUPOJIOTIONB30BAHUS OT « » 20 r.,nmpotokomn No

[Iporpamma ogoOpeHa Ha 3aceTaHuM coBeTa (DaKyIbTeTa reorpauu U re0dKOJIOTHH OT « »
20 1., mpotokoa Ne

[Tporpamma akTyanu3upoBaHa.
BuecenHble M3MEHEHUS W JOMOJHEHUS YTBEP)KICHBbl Ha 3acelaHuu Kadenpbl HKOJOTHHU H
IIPUPOIOIOIB30BAHUS

[TpoTokoun 3acenanus Kagenpsl OT « » 20 1. Ne

N

[Tporpamma axTyanu3upoBaHa.
BHeceHnHble M3MEHEHMsS W JOMOJIHEHUS YTBEPXKAEHbI Ha 3acelaHuu Kadeapbl HKOJIOTUH U
MIPUPOJIOTIONB30BaHUs (TIPOTOKOJ 3aceqanus Kadeapsl OT « » 20 roga Ne )
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