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II Ofl C HI4TE JTb HA.'I 3 ATII4 CKA
Idenr Ar{cqlrnnr.rHbr SopurapoBaHr{e xovruereuqzfi ro opraHI43aIIHI4,

[naHr{p o B aH[ro u npoBeAeHr4ro paAr4oxr4Mrrrre cKrrx r4 c cJIeAoB asuit c co 6ruoAeHueM

H opM p alvra\vounofi 6 es onacHo crl4.

3a,.a\u ALIcqunnl{Hbl:
p acKpbrrb M eroAlrKy coBpeMer{Hbrx p aArr oxrzMrrrrecKl4x I4ccJI e4on auzil ;

Aarb npeAcraBJreHr4e o KoMrrJreKcax cpeAcrB z:rrepeuzfi aKTr4BHocrl{

npenaparoB;
o6parnrr BHr4Marfr4e Ha Bo3pacrarorqyrc ueo6xo4uMocrb Bna4eHwfl

rexuur<ofr paAuoxl4Mr4r{ecKoro oKcnepr4MeHTa B coBpeMeHHbIX ycnoBl4-sx B

uer-sx o6 e cue.IeFII4{ 3KoJI of I{rtecKo fi 6 egolacHo crl4.

Kypc crpynrypHo pa3AeneH Ha rpvr pa3Aena, Koropble orpa)Kalor ero

BHyTpeFrHroro nofr4Ky vr BKJIIoqaloT oTAeJrr,HbIe TeMbI paAI4OMeTpUI4,

all aJI IrrrILI e c r o fi xItM I4 r,I. M are Marl4q e c r o fi cr a-I- vervlxtt.

Mecro yve6lrofr ArrcuurrJrrrHt r B cr4creMe uoAroroBKl4 cnelll4anl4cra c

Bbrcrur{M o6pa:onaHrreM.
V.re6uas Ar4crlu[nr4Ha orHocvrrcfl K K MoAynrc <llpuKnaAHat paAI{oxI4MI{s)

KoMrroHeFrra yqp ex{ Ae:n:zfl, Bblclrrero o 6pson anHr.

[auuufr Kypc cBr3aH c raKr4Mlr ArrcrlunnrrHaMr{ KaK <<ZnnosaIII4oHHbIe

rexHoJrorr4v B x4epnofi v pa4.voxprlr^rrr4>>, <Ila6oparopurrfi cneqnpaKrlrKyM no
MoAAynro <@yu4alreHTaJrbHbre 14 nprzKnaAHble acneKTbl paAzaquosuofi 3aqI4TbI)).

'['pe6onaHl{fl I( KoMnereHIIwlM
OcsoeHue yueSuofi Ar4crlunnr4Hbr <Jla6oparopuufr cneqrpaKrrrKyM IIo

MoAynro <llprar<naAHas paArroxr4Mlrf)) AonxHo o6ecne.rurb SopvnpoBaHtle
cneAyrourlrx KoMrlereuqzfr :

y H u6 ep c uJt b It blx Korw n e nxe u q u il :
yK-2. Pagnaeart r4HuolauaoFrsyro BocrIpI4HMrrI4Bocrb v cnoco6uocrr K

lrr{HoBarIZonuoI AetrenbHocrlr.
yK-4. Eurl cuocoSsrrlr K [porFro3rlpoBaHrrlo ycloeufi peanv3arJrr

npoQeccraosaltHofi AeqrenbHocrr4 vr perueHzlo npo$ecuoHaJlbHblx 3aAar{ B

ycnoBrrtx HeonpeAeJIeHHocrI4.

y zny 6 n e n u u u np o (t e c c u o H s,t b H b Ix' Ko M n e nxe n 4 u it :
yIlK-4. AuartastlpoBalb flAepHbre, TepMI4rrecKI4e v paAI4oxHMI4qecKI4e

npoqeccLr, npoTeKaroque Ha aToMHbrx 3neKTpocTaFIIII4trX, OCyqeCTBntTb r4x

MOAenHpOBaHr4e V I.aBaTb peKoMeHAar\vtL no OITI4MI43aIJVIV 3TI4X npOqeCCOB C

r Ie Jrbro ll o BIIIII eHl,tr yp oBH.a e Q S exu4BHo cTII u 6 eZ onacH ocTI4.

c rx e quor b H b tx KoM ne me u qu il :
CK-2. OqeHnea'rb nos4eficrene BbrcoKooHeprerl4r{ecKrIX qacrI4II Ha

csofrcrsa Marepr{anoB u xr{AKI{x cpe4 v peann3oBlIBarb c yr{eroM SToro



r{HHOBaTI}lOHHbre paArroxr4Mr4qecKr4e TexHoJrofr,ru npr4 perxeHrrrr

uccneAoBaTeJrbcKr.rx r4 irpr4KnaAHbrx 3a.4arr -rrAepHofi r4 paAr4oxr4MkrLr.

B p esynsrare o cB o eHr4fl Ar4crlrrnJrrrut t o6yuaeltrrfi Aon)KeH :

3IIATb:

MeTOAr4r{eCKr4e IOAXOALI K OpfaHr43arlr4rl 14 [naHI4pOBaI]I4IO

paAHoxH Mli.IecKoro 3I{cnepHMeHTa;

coBpeMeHHbre paAr4oMerpr4rrecKtze vr cneKTpoMerpl4rrecKI4e npz6oprt,
krcnonb3yeMble Anfl I43MepeHI4s aKTIIBHoCTV npenapaToB;

MeroArr Ky orIeHKr4 norp eIxH o crefi aKTr{BHocrz o6p asqon ;

ocoSeunocru opraHu3aur4r4 MoHr{Topr4ura paAolra, TopoHa kr Aor{epHHX

npoAyKroB r4x pacnaAa;

odlacru npnMeHeHtr-s MeroAa pa[voaKTrrBHbrx r4HA\rKaropoB B xrrMlrr{ecKl{x

14CCJIEIIOBAHLTflX,

yMeTb:
orleHr.rBaTb Bo3Molr(HocTr4 paAr{oxr4Mr4rIecKIIX MeTOAI4K An-S BbIAeIIeIlkIfl V
K O H rI e HTp I4p OBaHLrfl p aAUO HyKnI4 A O B ;

CaMOCTO{TeJIbHO OCMbICJII4Tb npI4MeHeHI4e paAI4OXI4MLIqeCKI4X MeTOAOB, FIe

paccMoTpeHHbIX B paMKax Arrcqu[nl4Hbl ;

ocyluecrBrr{Tb KaqecrBesuufi r4 KoJrrrqecreeuHrlfr aHaIrvr3 paAI4oHyKJIlIAoB B

uprIpoAHbIX uI TexHoreHHLIX o6texrax;

aAeKBaTHO AHanr43r4pOBaTb CrrTyarlr4ro Anfl npvHsT:afl pe[reHufi,
o6ecne.{uBarou{r4x gKoJrorr4r{ecKyro 14 paAI{oxI4MI4rIecKylo 6egonacnocrr,

oKpylr(aroqefr cpe4rt.
BJIAACTI,:

MeroAoJroruefi, rloAroroBKr4 rr npoBeAeHl4-a paALIoxI{MI4r{ecKofo

3KCneprrMeHTa;

H aBF,IKaMu p a5 orr,r c yn brp aMIrKp oKoHIreHTp aqI4qMI4 B e uecrBa ;

M eroAaM 14 o 5 Hapy N eHVfl v w[errprS uxaquu p aArroHyKnI4AoB.

Crpyrcrypa yqe6uofi Au crIHrIJrrrlrbl

fucqun,u4r{a lpeloAaerc-rr B nepBoM ceMecrpe. OSrqee Korl4rlecrBo r{acoB

[nfl. rsy.:'elvrfl [r4crprilnvHbr - 90, n roM r{I4cJIe ayArrropFlblx qacoB - 42,I43 HI4x:

,ra6oparopH ble 3aLrtrrLrfl - 42'aaca.

@optra nonyr{eHr4x nepnofi cryneHr4 Bblclxero o6pa^:oeaHkrfl. - or{Ha-fl.

@opva rexyrqefi arrecraul4u no yve6nofi At'tcqI4nrII{He - 3aqer.

Kolra.IecrBo 3aLlerHbrx err4HVIl - 3.



c oAE P X{AHI,I E AI,I C U l4fr JI I,I HbI

PasAe,'I 1. O6urue Borlpocbl opraHrr3auuu paAnoxr{Mr.rqecKoro

SKCIIepr{MeHTa

Teua 1.1-.Oprauusaquq pa6or c paAItoaKTr{BH[,rMrr Berr{ecrBaMr{ kr

ITCTOqHI{KAMI{

fpynnrr paArroHyKnr4AoB no paAr4oroKcrzr{Hocrr4 rr KJraccbr pa6or.
Onepdur,rz c paAr4or43ororraMr4 rro crerreHr4 [oreHrlr4arrruofr oracHocrr4
3arp-s3HeHr4r BHerrrHefi cpe4u. llo4roroBKa K paArroxr{Mr4r{ecKoMy 3Kcnepr4MeHTy.

Cocrasrenrae ilnaHa pa6oru. Cocrasreuze r4HcrpyKrlr4rr rro pa6ore c
paAr4oaKTr4BHbrMr4 npenaparaMr'r. Komer<rzBHbre v vrH4vrBn4yaJrbHbre cpeAcrBa
3aql4Tr,r. /(e:ar<runarJrrs r{ yAaneHLre palhoar(TrrBHr,rx orxoAoB c pa6ouux Mecr.

I'ema 1.2. [Iog6op ycronrafi
paArroHyK,rnAoB

kr MeroAoB n4eurntplrKarlr.{H

Vcnoeu q orrrr4M aJr bHoro uo46 op a AereKTop a, Lr3MepkrremHofi annap aryp br

B 3aBr4Cr4MOCTtr OT UenV 3KCneprrMeHTa V XapaKTepVQTVK paAr4OaKTr4BHOrO

[p enap ara. B ru-sFr ue Ha p e3ynbrar ((BHerrrHero S oua)), KocMkIr{ecKoro vr3ryqeHnfl )
rxyMoB elexrponuofi annaparypbr u Ap. Y.Ier caMoocJla6reHuq B Marepl4ane

nperrapara, BrrvflHrre pacce-flHHoro u3nyrreHl4.s. feoNaerplzilecKufi roeQQI4IIrIeHT.
Muuulra:rbHa-s AereKTr4pyeMa{ aKTr4BHocrb.

O6pasqonrre cpeAcrBa usvepeuzfr aKrrrBHocrr{ paAuoHyKnr{AoB.

O6pasqourre paAr4oHyKJrHAHbre r4cror{HrzKr4 cnelu4anbHofo Ha3HarreHl4-f,.

Kourpolr, cfoua. Onpe4ereuue xoa$cpraqr4eHra cr{era npu6opa c rloMolrlrro
o6pa:qonux r4croqHr4KoB r.r3nyqeH[q. I4:rrepeur.re paAaoaKTr{BHocrl{ MeroAoM

cpaBFreHrrr c o6pa:qou)rM r4croqHnKoM. I4svrepeuprfl e rIcIIoJIb3ouaHI4eM <<4>>rc-

clrerqaKa. Rr,r6op orrrr.rMaJrbFroro BpeMeHrl cqera. TpeSonanu-s K [pI4roroBJIeHHIo

ilp enap aroB Anr p aA I4oMer pur4 Hlr-3KI{x yp oBHefi ar<rlt eH o crl4.

Xuur'rqecrzfi BbrxoA paAr{oHyKnvr^a. llocre4oeareJlbHoe pa3AeneHue u
n4euruSnKarJzrfl. pa3nr4r{Hbrx HyKnr4AoB v3 oAnofi npodu. KovrSzunpoBaHl{ble
cfreKTpoMeTpuqecKr4e v paAr{oMeTpr4rrecKr4e cpeAcTBa I43MepeHI4t cMeIUaHHofo

ratrua-5era-r43nyqeHntt. O4noeperreHHoe r4 pa3AenbHoe I43MepeHI4x cyl,tuapHoil
a:rl$a-axr[BHoc']tr4 rr cyMMapuofi 6era-aKTr{BHowu paziuqHblx npo6 u cqelHbtx
o6paaqoe.

J'enra 1.3. OqeuKa rrorpenrlrocrefi il3MeperrHl aKTUBHoclu rlpeflapara
f'euepa"nruax v ntr6opovuar coBoKynHocrb cryvafulrx Be.lrnqnH.

luurcpcun vr craHAapl'Hoe orKJIoHeFrue. fonepzrelr,urrfr r{HTepBan 14

/lonepureJrbHarr norperxHocrb cpeAHero. Craruc:ru-l'ecrcuir xpulepvit
[yaccoHoBcKofo xapaKTepa pacnpeAerreHlrfl, qvcla 3apefl4cTprrpoBaHHbIX

fiMrrynbcoR. To.rFrocrr eAnHkrrrHoro r43MepeHr{f, BIrr4flHVe Soua, y2-xpurepuil,



o[TZMaJIbHoe BpeMt r{3MepeHl.{.fl. llofpelrrHocrb KocBeHHoro H3Mep eHLrfl. 3ar<ou
FraKorrneHr4-{ norp erxno crefr . O6p a5 orxa cneKTp oB.

Pas4en 2. AHarIls o6pasqoe orcpyxaroulefi cpeAr,r Ha coAeplr(aHrre
IIp rr poA H r,rx u TexHof eH Hbrx paAr{oHyKJrrrAo B

'fenra 2.1 lrogroroBKa o6pa:qon K paAlroxnMr{qecKoMy aHarrrr3y
Tpe6onauv\ rpe4TtBrqeMble r< orSopy npo6. llpuvenxeMbre rexHr4r{ecKr4e

cpeAcrBa. llopx4ox or6opa npo6 BoAbI, Bo3Ayxa, rrorrB, nr4rrleBbrx npoAyKToB.
Or6op-upo6 nacroo6pa:nofi npoAyKuar4, npoAyKrlr{r4 cMerxauuofi KoHcrrcreHrJr4v.
Or6op npeAcraBZreJIbHbIX npo6 Anr paAr4oxt4Mr4rrecKoro aHarrvrca.
fouorenz3aL\vfl oSpa:qon v npoBepKa crerreHu r4x roMoreHHocrr4.

'I'cnaa 2.2 flonyveltue cqerlrr,rx o6parqon upo6 BoIIbr v nroro.*rofi
rrpoAyKufirr

llpe4napureJlblfal oIIeHKa Mr4Hepanu3ar\vLr BoAbr. Mero4u.recKkre [oAXoAbr
K aIraJIIr3y upo6 npeclroli I4 MzlrepaJllr3oBarrrfofi uo4u. CynrQarzsar\trfl colefi.
Cnoco6rr KoHllelrrptrpoBarrvrfl paAr{oHyKnr4AoB v3 oSrelra no4uofi upodrr:
coocax(AeHl4e c HoczreJlflMr4, I4crroJrb3oBal{ze cop6enroe Ha ocHoBe
uono o 6 trerf Hbrx cMoJr, MeroA yilapvrBaHkrfl .

Oco6euuocrLI noAroroBKI4 cr{erHbrx o6pasqon Moro.ruoft rrpoAyKqr4r4.

f{eHarypaqnx 6erxa B npo6e MoJroKa. CoocaNAeFrr{e l37gr c $eppaqrraHr4AoM
r-(r{HKa. Coocax4eHr{e e0Sr u eOY c oKcaJraroM KaJibuta{.

OqeHxa faMMa-, Sera- u atrcha-aKTtrBHocrrr cqerHbrx o6paguos.

I'eua 2.3. Mourrropr.rHr paAorla, TopoHa u trx lloqeprrIax npoAyKToB
OcoSeuHocru MoHvropaHra paAr4oaKTr,rBHbrx ra3oB A aopo3on eft. 3a1a'lu w

npo6levr'I MoHlIToprrrlra paAoHa. llpoee4eHze pa6or, oSecneqnBarorunx
'rpe6onauur HopMarr4BHbrx AoKyMeHToB Iro ofpaHzr{enzro o6ryr{eHr,rq HaceJreHnt
3a crler npupotrHblx rrcrotIHZKoB vroHLr3vrpyroqero r43nyqeHr4x. llpoer<rvpoBaHrre
pa4oHo6e3onacHblx zganui,t, HopMr4poBaHlre coAep)KaHvrfl patroHa B rroMelleHr4r4.
()axroprr, BJII4tIoruve Ha coAep)KaHue paAor{a B oKpyNarorqefi cpeAe. 3ralon
o6teuuoii aKTI4BHocrI4 paAoHa. llpuHqunrr v cpeAcrBa r43MepeHr4q r43ororroB
paAoHa. Onpe4eleuze odtenruofi aKrr4BHocrr4 (OA) paAoHa, ropoHa pr ux
Aor{epHux npoAyKToB pacrra4a B Bo3Ayxe. Onpe4eneHr4e oKBrrBa.rreuurofi
paBHoRecnofi o6:selruofi aKrkrBHocrrz (3POA) pa4ona u ropoHa B Bo3Ayxe x{r4J'rbrx,

o6ulecrneHHblx v [pol43BoAcr]]eHHbrx zlauwit kr coopyxeHzfr. Oco6eHnocrra
I{3MepeFII4.s o6reNaHoir aKrznHocra paAoua B Bo3Ayxe rrpu nlrcor<ofi BJrax(Hocrr4.

Srcnpeccur'rfr or6op npo6 Bo3Ayxa B npo6oor6opHr4Kr4 upr4 MaocoBbrx
lr3MepeFlnflx kr rlocneAyrorqze o[peAeneHr4{ OAP B craur4oHapHbrx ycnoBnsx.
Kourpolr' paAoHa B I4croqHnKax rrr4TbeBoro BoAocHa6>rconus 14 [I{TbeBofi no4u.
I4srtepennt rrJlorHocrlr IIoroKa paAoHa (|I|IP) c noBepxHocrr4 rpyHTa 3eMeJrbHbrx
yr{acrKoB tIoA crpol4TenbcrBo )r{r4Jrbrx AoMoB, z4alnuit 14 coopy>xenrzfi



ooqecrBeHHofo v [pol43BoAcrBeHHoro Ha3HaqeHr4r. Oupe4eleuze o6reuuofi
aKTI{BHOCTV paAOHa B norIBeHHoM BO3AyXe.

Pas4en 3. IIpHvreHeHI{e paALIoaKTrrBHbrx rrHArrKaropoB B xrrMrrrrecKrrx
I,ICCJIENOBAHl{flX

Teua 3. 1. Upuuepbl rrcrloJlb3oBaHr{q paAr{oaKTr{BHbrx r.rHArrKaropoB
Ocnonuue HarIpaBneHI{rI IzcrIoJrb3oBaHLrA paAr{oHyKnI4AoB rnfl aHarr7r3a

BelrlecrBa. llpezuyqecrBa I4crIoJIb3oBaHr4fl. paAzoHyKnr4AoB B xr4Mr4qecKoM
aHailuse: Onpe4eneHl4e MaJIoro coAep)KaHur.rr BerrlecrBa rro ra3BecrHofi y4enrHofi
aKTI4BHocrI4, MeroA I43orolrHofo pa^:6aueuu.a, aHaJII43, ocnosaHHrtfi Ha
I4cIIoJIb3oBaHr4r4 zs6rIrKa oeaqrTerrfl, paAkroMerpvrrecKoe TrrrpoBaHr,re.
onp e4eneH r4e p acrBopr4Mo crr4 M aJr op acrB op kr Mbrx B e rrle crB.



F
13

-)F
F

r)
Ri
3

?

r)

a
L

13a
I

r.o

-'l
t-r
F
n
rn
co

F
0)
nr

.F

-la

4-
ts

-t

H

l)

ll.)

H

F

Fr
C)
nr
Fi

d
A

n-
H
2

\o

nr
(')

F
-i

\o

^ 6l dHAtsF F.: B€ gES
8.KF
(s Ad .\
HIAq v a) 6;::vxtr=
= .Y cq.=
lijJ-P

e s'gx E
NV-'F
;RJ-

U pC" Fn 5: E
(g
FOA)d?83F94O E'E

F
ts
-tts
c9

6

-ts
v
d

tHl

F
c.)
ts
F

c/)

\o

2.

-n

ersHdoredogell

ezxcdenuwe3

T'PIJ.YIJET

errxcehl4Jxedll

I,II4IIxe11.

dN

\FP,6F

-SE

Xx>.i

v.
O
C)
ts
F.

ts
X
F
fl

v

n
co

\o

d
v.

9r;s
HF-

F-l
l-r ClJ

tsa

n

-+
l-)
H
()
H
E

H

Fo

ts

v4

>.D

F
O

E
F
Fv
d

F
F
C)

q)

A
ct
Rr

c)
Fr

F
tsa-
c)

A
OcC

*iFs)6

|\'l

a
ts

ts
Lr

-l

FH
6

s
O

Fl

t-!
CgY
.)F

s

HAcgd

F
r1r C)

szqs
gU
FrI
=Y

'oUI (.,

xz
C)x

IqIAIEJ

'ereVsed dewopl



Lr

\o
-t

E
6

H
a)

\o

E ! r^ r^ 9d N !E\O X!3)F.X#5
SurErriNK Hq-.r I
>.n'FO&OaP>t
\O Fq ii O.
\J*i-l-o-5.c);^vHV   H
HIrYFboE

lJi 3-; (g
-,OH}'Sd,-tA (u fr m- s H= 9
O X.F F Yv
\J4dH

\ _: v
)ri H .A l.)

HVJYtm-

-lLr
F
fr-d

Lr

-l

fti
L)
F
n-
-l

L)

lr-
-i

K1 lts

F

Ll

F6a)A-
e\o
\J ..tr.

F

F

a)x
AA(g

fr

IA

-)r

n
a)

otr

A-i

a

XF

a).
q)
F

3

X
l\1

F

m

F(

H

d
-l

,r

YWE;
atr

F

fN

FE

o0)
r<9]e

X

FY
oq)
q)S
22

AX

X
H
*i

t)

d

tss

3
-l

F

c'

t-'t
O
Rr

A
2

F<r



1.

IIHoOPMAuI4OHHO-MBTOAUIIECKA-'IIIACTb
flepeveub ocHoBHofr "nureParypbl :

fynaxon IzI.P. Pegacrpaur4,rr loHI43I4pyIOqI4X U3[yqeHl4ft : yuesHoe nocoSue /

I,I.P. fynaKoB. - Muucr< : BrrurgfiIllaf IuKoJIa ,2021. - 287 c.

PoreBraq v.B.3arqzra HaceJIeHI4q U O6IeXTOB OT r{pe3Bblr{afisrtx culyaryufi'

p"o""u"" HHafl SesoracnocrL : la5oparopur,tfi npaKTHKyM I 14'.B' POlenuu,

l.V.Mopsar, E. B. 3eleuyxo' - MuHct< : PI4BLL[' 2017 '

Bexvau I4.H. PaAuosr<oJrofr4f 14 3KOJIOfIIT{ecKaf paAIIOXI4MUX '. yueSIlI4K Anf

SaxananpvaTa 14 Marr4crparypbl I V. H. Berutau. - 2-e ][L3[,', I4Cnp' I4 AOII' -

Mocrna : Iopafir' 2018' - 409 c' 
- r,^ry'Drrh\/r1\rrr - far'rua-By4nrxa A.K. cnerrpor',rerpl4q I4OHI43I4pyIotuI4x u3nyr{eHl4l4'

cneKrpoMerpl4f,. - Mocr<ea :HVIAY Mtr Ol{, 202I' - 223 c'

Eropon IO.B., H.A. Eereneron, lly:ar<o B.[. MeroAbI KoHIIeHrpI4poBaHVfl 14

pa3.4eneH,,puo^oHyKnI4AoBl2-euz1.-Mocxsa:Iopafir,20i8'_729c.
flepeuenb AonoJrHurelluofi Jrrrreparypbl :

Mar<apenuu, T. A. Palr.ro3Korofu-f, : noco5ne An-s cryA. yr{pex(Aesuir BsICTI'

oSpasona]Hus.lT. A. Maxapeera.{ ;Bfv. - Muircr : Efv, 2013. - 136 c'

fepsopr Jluserorr. llpaxruKyM no paAIIoaKruBFIocrI{ 14 paAl4oxuwuu I JI'

f.p$opt, X. Kox, K' kroSuep ; nep' c HeM' K' E' 3a6opeur<o' - MocKBa :

Mrp, 1984. - 503 c.

/Ipyrog Io' C. Agalutg 3afp,fl3Helrgofi BOAI'I : npaKTl,IqecKoe pyKoBoAcreo /

rc.C./lpyron,A.A.PoAnn'-MocKsa:EI'IHOM'IlaSoparopvnzuauuit'
2020. - 678 c.

Eloxns A. lI. Asro\aarH3I4poBaIIHbIe cl4creMbl KoHrpou paAIIaIIroHHolI

o6cranonru orpyNarorqefi cpeAbl I A. lI. Eloxuu. - Mocr<sa : IMSY

2.

a

A

5.

2.

3.

4.

5.

1.

MI4OI{,2012. - 316 c.

llloxus A.II. Mero4tt v cpel1crBa cI'IcreM

oKpyxaloqefi cpe4s I A' lI' Enoxr'rn' - MocKsa :

pa/(llaquoHHOfO KOHTpOnS

HV4AY Mr4@r4,2014. - 520

6. iopoono" B. v. MeroArr rpr{roroB reHvrfl rlperaparoB rr oSpa6orxa

pe3yJrr,,raroB n:vepeunfi paAI{OaKTI4BHOC'II4 I B. I4. Kopo6ron' B' E'

Jlyrcr,;ruon. - Mocr<ua : Aroltu34ar,I9l3' - 216 c'

7. Maxcurrloe M.T. Pa4UoarruBllble 3ar-p-q3HeFu4t v I4x I43MepeHue / M' T'

Marculron, f. o. oANaroe. - Mocrea : SneproaroMz3Aar' 1989' - 304 c'

g. oilareHoe IO. B. paAv olonaur4oHHoe npeoSpa:oBaHrre paAoHa'

I,lexorepenTnlrfr cr4Hre3 u:o6palterI?Iu lIo' B. onaleuos' - Mocxea :URSS :

IEHAHA ,2019. - 172 c'
g. Pasnurue u orrTr4MVBAI\lrfl cI{cTeM KOIITpOJIf, aToMI{bIX 3neKTpocTaHIII4lI c

BBSP/[anr.:B.rL.Crano:y5oBr4Ap.];rroApeA.B.v.craro:y6osa.-
gepuo6r,ur:tr4rr-rlpo6rrerr,t6esonacHocTl{A3C,2008.-506c.

10. canoNullxos IO. A. pa4noaxrr4llHocrr, or<pyx<alorqefr cpeAbl : reopufl v

npaKTI4KalIo.A.Cano>rHuKoB,P.A.Alraen,C.H'Kalurrxoe.-MocKea:
BI'IHOM. IaSoparopun sYanufi,2006' - 287 c'



ll.

12.

1a
lJ.

14.

15.

celruroleHHbrx A.A. Oqenra no:.qeficrnur Ha oKpyl1aroqyrc cpeAy

o6rerros aToMHOfi sHepfeTrrKr4 : M9TOA. IIOCO6[e I A. A' CevuaKoJIeHHbIX'

Io.f.Xapxona.-Mocr<ea:I4:n$pa-I4rrxerrepux,2013..366c.
c6opurzx npaKrr4rrecKux paSor-uo paAI4OXI4Mkrvrt Yrc1Hoe roco6ue' - ClI6:

BBM, 2010. - 72 c,
gyAuoncrrafi c. M. IlpraSopbr r{ cpeAcrBa KoHrponq 3a IIpI4poAHoI4 cpeAol4 :

yu.6"o. nocoSue / C. M. gyAnoncrufi,O.VL JluxaqleBa' - 2-euil'' - Mocr<na;

Bororna :LIshpa-LIHXeHepI4s,2019' - 149 c'

*unu Iftpxu. 
^ 
iuA"ou*TI4BHocTb , vroHn3vrpyoqee I43ny'reHue I'I flnepHafl'

,".p..r"* a I 14. Xarra, Atr<. A. Hanparul ; nep. c aHfJI. [I4. A. Becelosa u

op.j noa peA. E. @. M-scoeAoBa, C' H' KaluuroBa' - MocKBa : URSS : LTzt-

eo IIKIzI, 2013. - 428 c.

XuN,'r.recrue npo6JreMbr arounofr oHeprerl4rua: [n 3 r.] /[anr. JI.H. MocrsrH

14 Ap.]. T.2: Paauoxr4Mr4r{ecxufr. attaltkr3 vr paAI4OXt4MI4r{ecKue TexHoJIofvkI' -
cfl6, 2U,3. - 282 c.

1,1



lrepeveu b peKoMeIrAyeM r,Ix cpeAcrB A rrarH o cr vt.rr u M eroarrKa
QopnrupoBaHtlq uroroeofr orMerKr.l

1' cocraeJleHl'e IrJIaHa pa6orrr, npocMorp u o6cyx4eHr4e B,uAeo rro TeMe<opranz: ar\krr pa6or c paAZoaKTr4BHbrMZ BerrrecrBa MLr uzcrorrHrrKaMr4)).

2. lloaroroBKa orqeroB no nadoparopHbrM pa6orav .,o reMaM <rlo46opyctonufi 14 MeroAoB perrrcrpallrrl4 uoHr4srrpyro[Iero u3ryqerrr4fl>>, <oqeuxanorperuHocrefr I43MepeHI'It aKTI4BHocrrr rrpelapara)), <llo4roronxa o6pa3rloB KpaAzoxI4MzrrecKoMy aHanu3y>>, ullolyveHrre cqerHbrx o6pasqon npo6 BoAbr LrNAOrO'rHofr npoAyKrlr4r4), <Monzropr4Hf paAoHa, TopoHa u ux Aor{epHr4xrrpoAyKroB).

3' o6cyNAeHuIe ez4eo.na6oparopHbrx paSor u noAroroBKa r{HcrpyKr. ufi nopa6oravr no reMe dlpzuepbl I4clroJ'b3oBaHr4r paAaoaKTrrBHbrx r4HAr4KaropoB).

llp' oIfeHuBaHI4I{ TIJIaFIa 14 orqeroB rro ra6oparopHbrM pa6oravyrll{TblBaerc{ TIOJIHOTa Lr Jlofr4rltlocrb, fpaMorHocrb Lr crI4JIb V3IrO>KeHVrfl)
KoppeKTHocrr o QopMneHr4_fl .

flpz upoBeAeHr4rr o6cyx4en ufl BLr*eo.na6oparopHbrx
ypoBeHb BnaAeHa-s cryAeHToM Marepuura, yMeHae Becrrr
HaJrzqh e rpaMorHofi apryue Lrr aL\wu.

paooT yqrrTbrBaeTct
uayvur,ifr AlraJror,

l].pu oIJeHvBaIluz rrHcrpyKur'tu no na6oparopHBrM pa6orala o6paulaerc-a
BIfI4MaFII4e ua cauo6blTHocrb (opiarrananrnocrr) co3AaHHoro o6pa:oBareJrbHofo
tlp oAyKTa' fIoJTHo'f y' crpyKTypy 14 no cneAoB arenbHo crr) r43Jlo)KeHr4.rr.

@oprra rer<ylqefi arreclalluu - 3a er. zroroBarr orMerxa Qopvr upyercf Ha
ocHoBe:

1' llpanrzl npoBeAeHzt alrecrarlur4 cryAeHroB (I_locranoBJ,reHrze
MnHncrepcrBa o6pa^:onaHz-s Pecny6tuxu l]enapycr J\b 53 ot 29 xran 2012
r'. );

2' florox<eHzq o pefirrzHronofi cvcreMe orleHKr'r suaunlt o6yvaroqr4xc-f, noyve6uofr Auar\uilrurre e Bfv (llpur<a: peKropa Bfy or 3 1 .03.2020 J\b 1g9 _oA);

(nzcrvo MzuncrepcrBa

llpz cfopMl4poBaHl4rr r{ToroBofi oruerr,u zcrroJrb3yerc-s pefiruuroBa-s orIeHKazuaunh cryAenra' Aarolqafl Bo3Mo)ItHocrb rrpocneAr4Tr u orleHurb ilHHaMr4Kyrpoqecca Aocrl4x(eHux 4el'eit o6yvennx. PefirznroBa.{ orMerKa npeAycMarpr4Bae.r
l'{crIoJIb3oBaHI'Ie BecoBbIX xoe$QuqI4eHToB r,nfl TeKyrlero KoHTpon-s sHa1rufr vr
re xyrue fr arre crarl[tr cryAeHTo B rr o Ar4cun ilnr4 He.

cD opv r.tp o BaHLr e p eft rz nro e ofr orNaerKr4 3 a reKyqyro ycneB aeMocrb :

BbrfroJrHeLrwe 14 3arqr{Ta ra60paropFrbrx pa60r- 70 %o:

3. Kpnrepzen orleHKrr zua:rLuir cryAeHroB
o6pa:onaHr4_s or 22.12.2013).
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yqacrue B o6cyx4euzz na60paropHbrx pa60r B $Opvare
nu4eoSunbMoB t4 rroAroroBKa LrHcrpyKrluir - 30 yo.

I4rorosas orMerKa no rI4cllr{rrJrrrHe paccqr4TbrBaerc-q Ha ocHoBe orMerKr4
reryrqefi ycneBaeMocrl4 (pefirzurosofi cr4creMbr orleHKr.r gnauzfi) Lr
sK3aMeHaqzonHofi orMerKZ c yqeroM I4x BecoBrrx r<oeS$r4r{r{eHToB. Bec orMerKr4
no reKyuefi ycnenaeMocrrr cocraBJrrer 70 %o, zaueTuofi orrr,rerxu - 30 o/o.

{ . llpnvrepuarr reMarurca la6oparopnbrx saHqrr.rfi" 1. Onpe4eneHl4e xapaKTepl4crr4K ansQa-6era pa1kroMerpa, KoHrponb Sona
u nrr6op reoMerpur4 HMepeHAfr c.{erHux o6pasqon.

2. Z:yvenue Bo3MolKHocrefi raulra-6era cneKrpoMerpa, o6pa6orxa
crreKTpoB aHanLer4pyenlofr npo6r,r.

3. Oupe4eleuze [orpeuHocrr4, cs.ssanHofr c Snyxryaqkrflv^zr
paAr4oaKTr4BFrOfO paCnaAa.

4- Onpe4eneuze BoAonornorqaroulefi cnocoSuocrz Marepr4anoB-
HoclrreJlefr o6pasqoBblx paAI{oHyKJrr4AHbrx rrarorrHr4KoB cneur4anbHoro
HA3HAIIEHI4.'I.

5. llonyueuue cqerHrrx o6pasqon npo6 MoJroKa r4 MororrHbrx npoAyKroB
Ar.f, u3MepeHzn aKTr4BHocru l37Cs z eoSr.

6. llolyueuue cr{erHblx o6pasqon npoS npecuofr r4 MzHeparr4sonaHHofi
B OAbr Anq o IIp eAereHuq coAepxaHLrfl p aALroHyKnr4AoB.

7. Onpe4eneHl4e o lertsofi aKTr.rBHocrpr paAoHa, TopoHa vr nx Aor{epHux
rrpoAyKroB pacnaAa B Bo3Ayxe.

Onucauue uHrIoBaII[orIHblx troAXoAoB u MeroAoB K rrpertoAaBarrurc
yv e6uo ii Ar{cqtrrrJr tr Hbr

flp u op ra Hu3ar\vrkr o 6p as o n are JrbH o ro np o qe c c a 14 cn onb3 yrorcr :

-uemodu u npuewbl pa3rumufl KpunTuqecKo?o Mbu.uJteHun, Koropbre
npeAcraBJltror co6ofi cucreMy, $opnuapyrcqyro HaBbrKr4 pa6orur c ranQopvraryuefi
B npoqecce qreHkIfl Lr rrLrcbMa; nouuMarrr4vr ran(topnaarlzr4 KaK ornpaBHofo, a Fre
KOHeTIHOfO nyHKTa KpI4Tr,IqeCKOf O MbIrXIeHZq.

"uemod yuedruofi ducxyccutt, Koropbrfi npe4noJraragT yr{acrue cryAeHToB B
qeneHanpaBrleHHoM o6uene MHeHI4f,Mkr, vr1eflMr4 Anfl npeAbrBn eHLrfl ulnttu
c ofnacoB aHVfl cy[]ecrByrotrlr4x uoszqufr rIo onp eAeleuuofi up o 6lenae.

np a Km uKo-op ueHm up o s aHH il it no dxod, r<oropufi npe4noJraraer ocBoeH7e
Arrcqunnr4Hbr r{epe3 BbrrroJrHe rtue ta6 oparopHbrx p a6 or.

flpra npenoAaB aHLrLr Ar4 crlr4rrJrr4Hbr r4cnorb3yerc.q ,wemoduxu
ucnoflb3oGaHutt cu0eoxottmems KaK r4HcrpyMeHTa o6yveHra-a rro rexHr4Ke
BbIroJIHeHI4t na6oparopl{btx paSor oco6ofi croxHocr[. Bz4eona6oparopHbre
pa6orr'l npeAocraBJleHbl Brtcruefr umorofr Maurefivra Vnunepcvrera nprrKnaAHbrx
FrayK (Manrefivr, fepir,rauux) e pavrxax npoeKra RADIUM.
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Mero4r.ruecKrre peKoMeH ua\nu ,,o opr-aH u3ar\rrr4
caMocroqre,rr,uofi pa6orr,r o6yvarorquxcfl

ttn opraHr43arlr4r{ caMocro-flrenrnofr pa6orrr cryAeHroB ro y.re6Hofi
Ar4Crlr4nnr4He peKoMeHAyeTcr :

1' Paapa6orKa rr cocraBJleHus 6auxa rpylnoBbrx Hrrv vHArrBLrAyaJr'Hbrx
za\auuit; [of,cHeHr4e OCHOBHTX rpe6orjauuir K rlx BbrrroJrHeHVrO;

2' zcnonrsoBaHl4e coBpeMeHHbIX zusopnrarlr4oHFrbrx rexuonoruft:
pa3MetueHre B cereBoM Aocryrle KoMnJreKca yve6nrrx z yve6Ho-MeroAr{r{ecKr4x
Marepl4anoB (uporparvtlaa yve6ri oft nuc\urrJrr4Hbr, 3a1aHufl n recroeofi Qoplre,reMbr KparKr{x perpeparon, crrr4coK peKoMeHAyeuofi nr4reparypbr kr
zucpopuaurroHHbrx peoypcoB a Ap.).

flpumepusrfi nepeqerrF, BonpocoB r( 3aqery
1. Knaccz0vrKarLInfl paAaoHyKnI4AoB rro paAr4oroKcr.rr{Ho erLr 14 KJraccbr pa6or.2. Mero4r.r r4 cpeAcrBa Ae3aKTrzBaL\vupadovzx noBepxHocrefr .

3 ' Pa:4eleurae paAnoHyKnI'IAoB rro paAr4oroKcr4rrHocrr4 kr KJraccaM
BLrnonH-seurrx pa5or.

4. Vcroszq o[Tr4MaJrbr]oro uo4dopa AereKTopa,
a[[aparypbr B 3ABWCLIMOCT?4 0T rlenr4 SKCnepr{MeHTa 14

paAr.roaKTrzBHOfo npenapaTa.
5. cDarroprr, BJrr4_qro[]ze HA pe3ynbTaT pefncTparlr4ro voH]/l3hlpyrculefo

Id3nyl{eHldfl.

6' Kou6znzpoBaHHble c[eKrpoMerpzqecKue v paAr{oMerpuqecKue
ep eAcrB a z3M epeHr.rfl cM e rtlaH Hof o ralrv a- 5 e r a-v3 nyv eLrufl .

7 ' V'{er caMoocna6reHuq B Mareprrane npen apara) rJrrr4flHLre paccerHHoro
w3IIyrleHvfl.

8. 3arou HaKonJreHr4r rrorperxuocrefr.
9. oqeura norperuHocrefr r43MepeHrrrr aKTr4BHocrr4 npen apara.
10. Vcronpt-f, z rpe6on aHufl K rloAroroBKe o6pasqoe K paArzoxkrMr4r{ecKoMy

aHanu3y.
I 1' B qeM cylllHocrb Lr oco6enuocru [oAroroBKr4 cqerHbrx o6pasqoe

\,roro.rnofi npo4yxqarz?
12. oqeHKa faMMa-, 6era- u atssa-aKTr4 BHocrrr crrergbrx o6pasqon.
13. llo'qrr4e (cyMMapnofr (o6rqeli) c,.- Lrrv B- ar<rrznuocrz>?
14. ocnoerr MeroAr{KLr paALroxuMr4rrecKoro aHanr43a

Mr4Hepanr4soeaHHofi BoAbr.
npod

15. C nonaorqblo KaKI4x npzSopon Mo)r(Ho rrpoBoAzrb aHalru3 upod BoAbr
aol? B qetr r4x rrpr4HrlartraJrbuoe oua.rae?

16' Octronnsre cra^vr4 npo6orrollroroBKr4 Mr4rlepantrsonauFron BoAbr. B qeu
cyrb KaxAoff ns :uux?

r7. vro rar<oe c.rdrHrrfi odpa:eq? Kaxrzu oH Aonxen 6rrrr?
18. Oco6ennocrl4 MoHuropl{Hra paAr4oaKTr'rBHbrx ra3oB 14 aopo3on efr.3a71a,ru

n npo6neMbr MoHr4Topr4Hra paAoHa.

1.4
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19. @arcropu, BJrI{rIorIue Ha coAepx{aHue paAoHa B oKpyxtatoqeft cpeAe.

20. Srcupeccuufi or6op npo6 Bo3Ayxa e upo6oor6opHlrrcu rpl4 MaccoBbIX

r43MepeHuflx r4 rrocJreAyroqr4e onpeAenenz.s OAP B craIII{oHapHbIX ycrtoBu-sx.

21. Konrponb paAoHa B LrcrorrHr{Kax rrrarbeBoro BoAocHa6xeHus.n uzrresofi
Bonbr.

22. Onpe4enenre o6reunofi aKTrzBHocrr{ paAoHa B [oqBeHHoM,Bo3Ayxe.

23. Cuoco6rr KoHrleHrpvpoBaHnfl. paAI{oHyKnIlAoB v3 o6reua noAnofi
npo6u-

' 2q. OcHoeHHe 3Tarrbr B MeroArlKe paAzoxprMzr{ecKoro aHalrvr3a npo6.

Mr{HepaJrrr3oBaHHbrx BoA Ha coAep}KaHure paALroHyKnI4AoB c r4x v4enruQuraquefi
Ha paAr{oMeTpe.

25 . Cyunocrb paAr,roMerpr4rrecKoro z Ao3raMerpl4qecKoro KoHTpon.t.
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rrporonon corJrAcoBAleufl, T IEEHoTZ nporpAMMbl yBo

Hasnauze yve6nofi

AI4CIIHIIJTTIHbI, C

xoropofi rpe6yercr
cofJiacoBaHue

Hagnanze

xaQe4pu
flpe4noxe:rrns. o6

V3MEHCHI4'X B

coAeplKaHHLr

yue6Hofi

[pofpaMMbr rro

zsy.raeuofi

Arrcur4nnr{He

Perueuze, npr4Hrroe

raQe4pofi,
paspa6orasruefi

yue6nyro

nporparftuy (c

yKa3aHLreM AaTbr rr

HoMepa nporoxona)

JIa6oparopnufi
cneqnpaKTr{KyM no
MOAynro

< (Dyn4 arra eHraJrb Hbre

14 nplrKnaAHbre

ACIIEKTbI

paAr4arluouuofi

3arrllrTbr))

KaSe4pa
pa4r4arJvronuofi

XKI}|IKIVI KI

XIIMI4KO-

Qapnaaqenrrar{ec
Kr4x rexHororufi

HET llporor<on Ns 12 or
24.06.2022 r.
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OtI OJIHEHI4 g. U I43MEIIEHI.Z' HOBAHT4E

trOilOJIHEHI4,'I 14I43MBHEHIIT.fl K YqEEHOIZ IPOTPAMME I/BO
e6nrrfi roa

V.reSHax rrporpaMMa nepecMorpeHa u o4oSpeua Ha 3acel.aH:zrz r<a0e4pu

paArraquouuofi xLTMvrv vr xvMrrKo-QapvraqeBTllrlecKl4x rexHolorufi xI{MHrIecKoro

Q ar<yrrrrera B enopyc cKoro ro cyAap crBeHHoro yHI4Bep cklrera

(nporoxor J\& _or _r. )

3 an e4yrorqzlr ra$ e4pofi

uqecKl4x HayK,AOKTOp XIIM

npoSeccop

(yvena.a crefleHb, yr{eHoe :nanrze) (no4uucr)

YTBEPxtAAIO

[exan Qarynrrera
AOKTOp Xr{MlIqeCKrIX HayK,

qneH-Kopp. HAH Eenapycu

(yueuax crerreHb, yqeHoe snauze) (uo4nzcr)

(I4.O.Oauutrwx)
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