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Hucuuninuna: O0mas paauo0uo10rus

1. IHACHOPT ®OHJIA OIIEHOYHbBIX CPEJICTB
Hamnpasnenue noarorosku: 06.03.01 buosorust
Hampasnennocts (ipodunn): buodusuka, ['enernka

CemecTpbl U3yueHUs: S
dopma IpPOMEKYTOUHOM aTTECTAINH: 3a4eT

2. MIEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUIA
2.1. KomnereHu MM, 3aKpenJiéHHbIe 32 TUCHUTLIMHOI

N3yuenne mucnurmiuHbl «O0masi paanodmoJIorus» HamnpaBlIeHO Ha (HopMUPOBaHHE
CIEAYIOLIMX KOMIIETECHIIUM:

Konpl Conepxanue Konpbl u conep:xanue [TepeueHb MIaHUPYEMBbIX
KOMITETEHIHH KOMIIETEHIIHH WH/INKaTOPOB pe3yJIbTaToB 00yUYEHUS 1O
(mo ®I'OC) coriacHo ®I'OC IUCIUIIIINHE
1 2 3 4
YK-4 Criocoben YK-4.2. 3HaTh:
OCYILECTBIISATh Hemonctpupyet ymenue | J{na noctwxkenus YK-4.2. 3Hats:
JIEJIOBYIO OCYILIECTBIIATH JI€JIOBYIO | paAMOOMOIOTHYECKHE TEPMUHBI,
KOMMYHHKAIIHIO B KOMMYHHKAIIHIO B KJIaccu(pUKaLUI0
YCTHOU H YCTHOW M IUCBMEHHOW | HOHU3HUPYIOLIUX U3JIy4CHUH,
nucbMeHHOU opmax | (opmax, UCHOIB30BATh | UCTOPUIO CTAHOBIICHUS U
Ha rOCyJIJapCTBEHHOM | METOJIbI M HABBIKH pa3BUTH pagnoONOIOTHH,
a3bike Poccuiickoit JIeI0OBOT0 OOILEHHMS. pamoOHOIIOrOB.
denepanyu u Ymers:
WHOCTPaHHOM(BIX) s noctmxenus YK-4.2. ymers:
A3bIKe(ax) aHAJIM3UPOBATh MaTepHUall B
HaY4HOIl TuTeparype
PaaroOMOIOrHYECKOro MpoduIIs.
Baanern:
s noctmkenus YK-4.2.
BJIAJICTh: HABBIKAMHU IIOUCKA
HE00X0IuMON H(OPMALIUU TTO
PaguoOHOIIOTHH B JIUTEPATYPHBIX
UCTOYHUKAX U CETH UHTEPHET,
CO3/1aBaTh MyJIbTEMeIUIHbIE
MIpe3eHTAlNH.
[1K-1 Crnioco6en npumensts | [IK 1.2. Ucnonb3yer 3HaTh:

COBPEMEHHBIE METO/IbI
00paboTKu, aHau3a u
CHHTE3a MOJICBOM,
MIPOM3BOJICTBEHHO 1
nabopaTopHOH
OMOJIOTHYeCKOH
uH(popMaluuy,
NpaBUjIa COCTABJICHUS
HAYYHO-TEXHHUYECKUX
MPOCKTOB U OTYETOB

TEOPETUICCKHE 3SHAHUS
B J1a00paTOpHOi
pabore.

[1IK-1.4. Vicnonb3yer
TEOPETUICCKHE 3SHAHUS
00 OCHOBHBIX
OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX.

st noctmxenus I1K-1.2. 3HaTh:
¢du3nUecKue XapakTepuCTUKU
MOHU3HUPYIOIIUX U3Ty4YEHUH,
peaKIMM KHUBBIX CUCTEM Ha
o0Jy4yeHue, OCHOBHBIE ITpaBuiIa
U TpeOoBaHUs U paboTe ¢
MOHM3HUPYIONINM U3ITyICHHEM B
1abopaTopuu.

Hns noctmxenns I1K-1.4. 3naTh:
KJaccu(uKanuio 1 pusnyeckue
XapaKTEePUCTHKHU
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WOHU3UPYIONINX H3ITY4SHHH,
KJIACCU(PUKAIUIO0 OMOTOTHIECKHIX
3¢ ¢eKTOB MpH BO3AEHCTBUN
MOHU3HUPYIOLIUX U3ITyYCHUN.
Ymern:

Hns noctmxenns [1K-1.2. ymeTs:
MI0JIb30BATHCSI HHCTPYKIIUSIMH K
71abopaTopHBIM Tpubopam,
POTOKOJIAMH METOJTHK,
aHAM3UPOBATH U MPEACTABIATH
Pe3yabTaThl UCCIICAOBAHUIA.
Baanern:

Hns noctmxenns 11K-1.4.
BJIAJICTh: HaBBIKAMHU
KPUTUYECKOTO aHAJIM3a HAyYHbBIX
JAHHBIX TI0 PaIHOONOIIOTHH B
JMTEPATyPHBIX UCTOYHHUKAX U
CETH MHTEPHET.

3. COAEP) KAHUME OINEHOYHBIX CPEACTB 11O AUCHUIIJIMHE

3.1 Buabl oleHOYHBIX CpeacTs

HaumenoBanu
HanmenoBann
€ OLIEHOYHOTO
Kon € OLIEHOYHOTO
Ne KonTtponupyemsie CpencTBa Ha
KOMIIETEHIMH/TIJITaHUpyEMbIE CpeacTBa JUIst
n/m TEMBl/pa3ienbl IIPOMEKYTOUH
pe3yabTaThl 00yUeHHS TEKYILETo .
Oif aTTecTaluu
KOHTPOJIS
Ne 3amanns
YK-4 1. Benenue B YcrHbIl Bonpocer k
3HaTh: TVCIUTUTAHY. orpoc, 3agery Ne 1-29
Hns  poctwxkenuss YK-4.2. | 2. ®usuko- pedepar
3HATh: PagUOOMOJIOTUYECKUE | JO3UMETPHUUECKHE
TEPMUHBI,  KJIACCHU(PUKAIINIO | OCHOBBI
MOHU3UPYIOUINX W3ITy4eHUH, | paquoOuoIOoruu.
UCTOPUIO  CTaHOBIeHHA U | MicTOUHMKH
pa3BUTHA  PaguoOMOJIOTUH, | HOHU3UPYIOIINX
pannoOuOIIOroB. U3ITy4EHUH.
YMmern: 3. IlpoGnema
1 Hns poctwxkenus YK-4.2. | paguodyBCTBUTEN
YMETb: aQHAJIM3UPOBATh | BHOCTU B
MaTepHan B HAY4YHOH | paAroOUOJIOTHH.
JMTeparype 4. Teopernueckue
pannoOnoIOrHYeCcKOro IIPEICTaBIECHUS O
npodus. MEXaHU3Me
Baapers: OMOJIOTHYECKOTO
Jns  poctmwkennss YK-4.2. | mericTBHs
BJIaJIeTh: HABbIKAMM IIOWCKA | HOHU3UPYIOIINUX
HeoOXoIuMOM  MH(pOpMAIUK | U3ITYYECHUH.
o paanobuonoruu B | 5. JIeTepMHUHUCTCKUE U
JIUTEPATYPHBIX UCTOUYHHUKAX U | cTOXaCTUUYECKHUE.
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CeTH MHTEpPHET, CO371aBaTh | 6. 3arura OT
MYJIbTEMEIUNHBIE HOPAXKAIOIETO
IIpe3CHTAlUH. NEUCTBUA

MOHU3HPYIOLIEN

paauanuu.
IIK-1 1. Beeneuue B YcTHBII Bomnpocsr k
3HaTh: JTUCITUTUIUHY. ompoc, 3agery Ne 1-29
Hunst noctmxenus [1K-1.2. 2. OusmKo- pedepat
3HATh: (pU3nMUecKue JIO3UMETPUYECKUE
XapaKTePUCTHKU OCHOBBI
MOHU3UPYIOUINX U3TyYEHUH, | paauoOnOIOTHH.
peaKIny )KUBBIX CHCTEM Ha HcTounuku
00y4eHHne, OCHOBHBIE MOHHU3UPYIOIINX
MpaBWIIa U TPEOOBAHMSI IIPU U3ITydeHUH.
paboTe ¢ HOHU3UPYIOLIUM 3. IlpoGiema
W3JIy4eHHEM B J1a00OpaToOpuu. | paguouyBCTBUTEI
s noctmxenuns 11K-1.4. BHOCTH B
3HATh: KIACCU(PHUKAIHIO U pannoOnOIOTHH.

2 ¢busnueckue xapakrepuctuku | 4. Teopernueckue
MOHU3UPYIONINX U3ITydeHUH, | MPEICTABICHUS O
KJ1acCU(UKALINIO MEeXaHU3Me
ononornaeckux 3PpHeKToB OMOJIOTUYECKOTO
MIpY BO3JECHCTBUU JIEUCTBUS
MOHHU3UPYIOUINX U3TyYEHUH. | HOHU3UPYIOIIUX
Ymersn: W3JIy4eHUH.

Hns noctmxenns 11K-1.2. 5. JleTepMHHHCTCKUE U
YMETh: MOJIB30BATHCA CTOXaCTHYECKHE.
HHCTPYKIHUSAMH K 6. 3amuTa ot
n1abopaTopHbIM MPUOOpaM, MOPAXAKOIIETO AEHCTBUSA
MPOTOKOJIAMU METOIHK, MOHM3HPYIOIIEH
AHAJIIM3UPOBATH U panuanuu.
MIPEJICTaBIATh PE3YIbTAThI

HCCIIEIOBAHU.

Biaagern:

Hns noctmxenuns 11K-1.4.

BIIQ/IETh: HaBBIKAMU

KPUTUYECKOTO aHaIn3a

HAyYHBIX JAHHBIX IO

paanoOuoIoTHH B

JTUTEPATypPHBIX UCTOYHHUKAX U

CETH MHTEPHET.

Ilpumeuanue: munogvie 3a0anus, Kpumepuu u NOKA3AMENU OYEHUBAHUS 8 pPAMKAX
meKywe2o KOHMpOJisi npeocmasienvl 8 pabouyell npoepamme oucyuniunvl (mMooyas). Ilonnvie
KOMNJIEKMbl OYEHOUHBIX CPeOCm8 U KOHMPOIbHO-USMEPUMENbHBIX MAMEPUATIO8 XPAHAMCA HA

Kagheope.

3.2 ConeprxaHue OLIEHOYHBIX CPEJICTB

OLIGHO‘-IHBIG cpeacrTBa HpOMeHCYTOqHOﬁ arrecranum» MNOpcACTABIICHBI TMCPCUYHECM

BOITPOCOB [JIA 3a4€Ta.
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3.2.1 TeopeTnuyeckune BONMPOCHI K 3a4eTy
1. Ilpeamer w 3agauu paagnoduosornu. cropusi pasBuTHS OCHOBHBIX

PaanoOMoJI0rHYeCKUX MPeACTABJICHUI U OTKPBITHI. DTanbl CTAHOBJIEHUS
paanoduosornu. CBs3b ¢ APYyruMH HAYKaAMH.

OtBet: Paano6uonoruss — 3TO caMOCTOSITENIbHAS KOMIUIEKCHas, (yHIaMeHTalbHas Hayka,
COCTOSIIAass M3 MHOIMX Hay4HbIX HAIpPaBJICHUM, W3ydarollas AECHCTBUE HOHU3HUPYIOIUX U
HEUOHM3HUPYIOIIUX HW3Jy4eHUH Ha OHOJOrMYeckre OOBEKTHl. 3aJauyd: BCKPBITUE OOLINX
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN OMOJIOTMYECKOT0 OTBETA HA BO3JEHCTBIE MOHU3UPYIOIINX
u3IydeHui («103a-3pdexr»), n3ydeHue MEXaHu3MOB pa3BUTHS OHoIorHYeckux d(pdexToB, B
TOM 4YHCI€ M OOBSCHEHHE PAJUOOHOIOTMYECKOr0 NapajoKca, OBJIAJICHHE HCKYCCTBOM
yIpaBIeHUS JTy4eBbIMU peakuusaMu opranu3ma (pagnoceHcubUIM3aLUA,
pamuope3ecTeHTHOCTh). OduUuManIbHON aTON POXKIACHUS PaTuOOMOIOTUA MOXKET CUHUTATHCS
1895 r., xorna B.K. Pentren oOHapy:xuin HOHU3UPYIOLIEe U3TyYeHHUE, TI03/IHEE Ha3BAHHOE €T0
umeHeM. B 1901 T. 3a cBOe OTKpBITHE OH MOJTYYHJI MIEPBYIO B HCTOpHH HOOEIEBCKYIO TPEMHIO
no ¢usuke. C MOMOIIBIO PEHTTEHOBCKUX Jy4Yeil YellOBEK BIEPBBIE CMOT YBUAETH CKPBITYIO OT
IJ1a3 CTPYKTYpYy IpeaMeToB H Ouonoruyeckux oobekToB. Cpa3y ke mocie 3toro B 1896 r.
HAYaJIUCh MCCIEAOBAHUS BO3MOYKHOCTH HCIIOJIb30BAHUSI MOHU3HPYIOLIErO U3JIyuyeHUs B
MEAMIIMHE C LEIbI0 JUArHOCTUKH U JICYCHHsI pa3NudHbIX 3a0oneBanuil. M3ydas B 1896 r. oqun
U3 PEHTICHOBCKMX CHHMKOB, A. Bekkepenb 3aMHTEpecoBajCs MEXaHU3MOM OOpa30BaHHA
PEHTTEHOBCKUX JIyueil U, B YaCTHOCTH, UX CBA3bIO C ¢uroopectiennueid. CrycTs 1Ba Mecsiia OH
JIOKa3aJl, 9TO TOXO0XHE JYYH HCIycKaeT ypaH. Tak ObUIO OTKPHITO SBJICHHE €CTECTBEHHOM
pananoakTUBHOCTH. OTKPBITUE €CTECTBEHHOM PaIMOAaKTUBHOCTU U PEHTTEHOBCKOTO M3JIy4eHUs
CTUMYJIMPOBAJIO JajbHelllee pa3BUTHE AAEPHON (PU3MKHU, paAMOXUMHUU U paanoduonoruu. I1.
Kropu u M. Cknonosckoii-Kropu B 1898 1. ObIIT OTKPBIT pajuii, a 3aTeM HayaJuCh pabOThI IO
M3YYEHHIO BO3MOXHOCTU €ro MenuuuHckoro npumenenus. B 1903 r. um oboum BmecTe ¢ A.
bekkepenem Obuia npucyxjaeHa HoOeneBckas mpemus B 00JacTH (PU3MKM 33 UCCIEIOBaHHE
PaAMOAaKTUBHOCTH.

[lepBebrit stan 1890 - 1922 rr. OnucaTenbHbIA 3Tal, CBA3aHHBIM ¢ HAKOIJIEHUEM JaHHBIX U
MIEPBLIMHU TOTMBITKAMH OCMBICIICHUSI OMOJIOTHYECKUX peakiuii Ha obimydenue. Bropoil stam
1922—1945 rr. CraHoBiaeHue  (yHIAMEHTAIbHBIX  HPUHIUIOB  KOJIWYECTBEHHOU
pPaavoONOIOTHH, XapaKTEpU3YIOLUICS CTpeMJeHHeM CBsi3u  3((EKTOB ¢ BETUYMHON
MOTJIOIIEHHOW JT03bl; OTKPBITUE MYTAar€HHOTO ACHCTBUSA HOHU3UPYIOLIUX U3JIYyYEHHM, pa3BUTHE
paauanuoHHOW TeHeTWkw. Tperuid atam ¢ 1945 r. mo Hacrosmiee Bpems. JlanpHeiimee
pa3BUTHE PAIUOOHOIOTUU Ha BCEX YPOBHAX OMOJIOTMUYECKONW OpraHU3aIiH.

2. Buabl nonusupyouero usiaydenus. Kopnyckyasipnoe u ¢poTonHoe usjiydyeHue.
HenocpencTrBeHHO 1 KOCBEHHO HOHU3UPYIOIIee H3Ty4YeHHUe.

OtBer: MHWonmsupyromme wusnydenuss (MM) — »95To0 mMOTOKM dYacTHI] W  KBaHTOB
AJIEKTPOMAarHUTHOTO M3JIy4YE€HMsI, IPOXOKIEHHE KOTOPBIX 4Yepe3 BELIECTBO HPHUBOJIUT K
MOHM3AIMH ¥ BO30YXJICHHUIO €ro aTOMOB WM MosieKysl. MoHuzaius u Bo30yx aeHHUE SIBISIFOTCS
OCHOBHBIMH IIpOIlecCaMH, Ha KOTOpble pacxonyercsi sHeprus WU moboro Buga mpu
B3auMojeiicTBun ¢ BemecTBoM. DHeprus MU Boipakaercs B anekTpoH-BosbTax (3B). 1 3B =
1,6x10-12 Dpr.

Honwuzamnus - nporecc o0pa3oBaHHsl HOHOB, IIOCPEACTBOM KOTOPOTO HEHTpaibHBIA aTOM WU
MOJIEKyJa MOJy4aroT 3iekTpudeckuil 3apsaa. [lo dusmyueckoi mpupoae MOHU3UPYIOLIUE U3-
Jy4EeHUS IESATCS Ha KOPIYCKYIISIPHBIE U 3JIeKTPOMarHuTHBIE.

KopnyckyispHble H3IIy4eHHsS UMEIOT MACCy IOKOS; MOT'YT UMETh OTPHULATEIbHBIN, ITOJO0XKH-

TEJIbHBINA 3apsi]l UM OBITh HEHTpanbHBIMU. K KOPIyCKYISPHBIM U3TYYEHUSM OTHOCSTCS DJIEK-
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TPOHBI, TIO3UTPOHBI, IPOTOHBI, HEUTPOHBI U APYTHE AIEMEHTAPHBIC YACTHIIBI, & TAKIKE aTOMHbBIE
sapa.

DJIEKTPOMAarHUTHBIC H3JIy4eHHsI MPEICTABISAIOT co00i (oToOHHOE u3nmydeHue. DOTOHBI He
UMEIOT MACChI TTOKOS U 3apsijia, 3TO «IIOPIUN» (KBaHTHI) SHEPTUU AIIEKTPOMArHUTHOTO Toist. K
9JICKTPOMAroiuTHBIM HOHU3BUPYIOIIUM M3JIYUYCHUAM OTHOCATCA PCHTITCHOBCKOC W TIaMMa-
U3JIy4eHUE, KOTOPhIe UMEIOT TY K€ MPUPOY, YTO M PAIHOBOJIHBI, BUUMBIN CBET, HH(ppaKpac-
HOE M yIbTPaQHUOIETOBOE M3IyYEHUS, HO OTIMYAIOTCS OT HUX MEHBIICH JJIUHOW BOJHBI (M),
0oJiee BBICOKOI YacTOTOM M3IydeHus (V) u 0oJiee BBICOKOU dHEprueH.

[To mMexaHu3My B3amMOJCHCTBHS ¢ BemiecTBoM MU aensTcst Ha mpsMO MOHH3UPYIOIIUE H3-
JYYCHUsI 1 KOCBEHHO MOHU3UPYIOIINE U3TYICHUS.

[IpsmMo (HemocpeAcTBEHHO) HOHM3UpYoIee u3nydeHue - WU, cocrosimee uU3 3apsHKeHHBIX
YaCTHI], UMCIOINX KUHETUYCCKYIO SHEPIHI0, JIOCTATOYHYIO JIUIsl HOHU3ALUU MPHU CTOJIKHOBE-
HUU C aTOMaMU U MOJICKYJIaMH BEIIECTBA (JIEKTPOHBI, MPOTOHKI, 0. - YaCTUIIBI U Ap.). Mexa-
HU3M IIEPpCAaqdr SHECPIruu y BCCX 3aPAKCHHBIX YaCTHUI] OI[I/IHaKOBLIfI. qaCTI/IHa IIpu MPOXOKIC-
HUM Yepe3 BELIECTBO TEPSET SHEPIHI0 HA MOHM3ALMUIO M BO3OYKICHHWE aTOMOB JI0 TeX IIOp,
1oKa OOIIMI 3a11ac SHEPTUU HE CHU3UTCS 10 YPOBHS, KOI'/Ia YaCTUIIA TEPSIET YTpauuBaeT HOHU-
3UPYIOILYIO CITOCOOHOCTb.

KocBenno nonmsupytoiee uznydenue (HeHTpoHsl, Gotonsl) - MU, koTopbie camu Henmocpea-
CTBEHHO HE NPOU3BOASAT MOHM3AIMIO, HO B TPOIIECCE B3aUMOJCHCTBHUSL CO CPEIOil BBICBO-
00X AT 3apsKEHHBIE YACTHIIBI (BTOPUYHBIE JIEKTPOHBI, POTOHBI, Apa OTAAa4YH), CIIOCOOHBIE
MOHU3UPOBATH ATOMBI U MOJICKYJIBI CPEJIbI.

3. JIIJ, n10THOCTH HOHU3AIUH, MPOHUKAKIIAS CIOCOOHOCTH. OCHOBHBIE
XapPAKTEePUCTHKH O~ - Y-M3JIy4YeHHsl, PCHTTEHOBCKOT0 ¥ HEHTPOHHOIO U3/ Ty4YeHUsI.

Otger: JluneitHas nepenava 3Hepruu - sHeprus, tepsiemas UM Ha enuHuily nyTH B BEIIECTBE.
3a enununy JIIID npuHuMaroT KosinmdecTBO 3Hepruu (k3B) m3mydenus, pacxomyemoe mnpu
CBOEM MpoXoxkJaeHnu 1 MKM B oOmyuaemom Mmatepuaine. JI[ID cBsizaHa, kak ¢ ¢uznueckoit
IIPUPOJIOIN U3IIY4YEHHUs, TaK U C dHEepruen kBaHta miaM dactuipsl. C poctom JIIID nossimaercs
MOpPaKaeMOCTh KJIETOK M CHMKAeTCsl UX CIIOCOOHOCTh K pernapamuu. ITO CBA3aHO C TEM, UTO
pasHeie M co3paror pasHyro IJIOTHOCTh MOHHM3alMU B BellecTBe. [[TOTHOCTH MOHM3anMu
(yaenbHas MOHU3aLMsA) - YUCJIO AP MOHOB, 00pa3oBaHHBIX Ha enuHuny nytd (1 mxm). B
3aBUCUMOCTH OT IJIOTHOCTH MoHM3auuu MU nendr Ha peakonoHU3MpyoIue U3JIydeHus - BCe
BUIBI OJEKTPOMAarHUTHBIX W3MydeHH u Oera-m3myuenne (JI[ID < 10 x3B/mMkM) u
IUIOTHOMOHU3UPYIOILHUE - alb(a-yacTUIbl, IPOTOHBI, HEUTPOHBI, siapa aroMoB (JIIID > 10 k3B/
Anbda-uznydyenune (0-4acTULBI) - KOPHYCKYJIsApHOe wu3iyueHue. EcrecTBeHHOe anbpa-
U3ITy4yeHUe KaK pe3yibTaT PaJuOaKTHUBHOIO pachajaa sijipa, XapakTepHO Ui HEYCTOWYMBBIX
A7ep TSDKENbIX AJIEMEHTOB, HauMHAas C aTOMHOTO Homepa Oonee 83, T.e. JUIsl €CTECTBEHHBIX
PaZIMOHYKIIMJOB PSAJOB YpaHa, U TOPHS, a TAaKKe, JAJIA IMOJIyYEHHBIX HCKYCCTBEHHBIM IyTEM
TPAHCYPAHOBBIX 3JIEMEHTOB. [lOMOXKUTENBHO 3apsHKeHHAs 4YacTulla, OOpa3oBaHHAs JBYMS
IIPOTOHAMHU U JIBYMSI HEHUTpOHaMH, U MPEJCTaBIsAeT co0oi sapo aroma renus. OHu o0nanaroT
3apsoM 12, mMaccoil paBHOH 4 a.e.M. Aib(a-4acTUIBI OTHOCATCS K IUNIOTHOMOHU3UPYIOIUM
U3ITy4eHUsIM, OBICTPO TEPSIOIIMM CBOIO AHEPrHI0 MpU B3auMozeicTBuu ¢ BemectsoM. JIIID
BbICOKas. [I7T0THOCTh MOHU3AIMM BBICOKas - Ha | MM IyTu oOpasyet 6 Thicsiu map MOHOB. bera-
uznyyenue (B - uvactunel). KopryckynspHoe u3lydyeHHE - 3TO TOTOK 3JIEKTpOHOB (B- -
YaCTHIIbl) WIN MO3UTPOHOB (B+ - YacTHUIlbl), UCITyCKAaeMbIX IPU PaJlMOAKTUBHOM OeTa-pacmaje
SIep HEKOTOPBIX aTOMOB. DJEKTPOHBI (3apsj -1) uiam mo3uTpoHsl (3apsa +1) oOpa3yrorcs B
Ape MpHU MPEBPAIICHUY HEUTPOHA B IIPOTOH MIIM NIPOTOHA B HEUTPOH COOTBETCTBEHHO. [Ipn
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Oera-pacraje pa3IUYHbIE aTOMbl JIAaHHOTO pPaJMOAKTUBHOIO 3JEMEHTAa HCIYyCKaloT OeTa-
YacTULbl Pa3JIMYHOW DSHEPruH, MEHSIOLIEHCS OT HYNIsl J0 HEKOTOPOro MaKCHUMalbHOIO
3HaueHus. Macca Oera-yactuiy cocrasiser 9,1 x 10-31 kr (5,49 x 10-4 a.e.m.). bera-gacTuiis
OTHOCSITCSl K PEIKOMOHU3UPYIOIIUM H3JIydyeHUusIM. HeNTpoHHOE M3IyYEeHUE - KOPILYCKYJIIPHOE
u3nydeHre (macca 1 a.e.M.), He uMeeT 3apsna. HeiltponHoe umsmydeHue oOpasyercs NpH
paboTe YCKOpUTENEH 3JIEMEHTAPHBIX YAaCTHUIl, B SACPHBIX PEAKTOpPAX, IMPOMBIIUICHHBIX U
71a00paTOPHBIX YCTAaHOBKAX, MPU SACPHBIX B3PBIBAX, MPH ACIECHUU TSKENbIX sSAep (Harmpumep,
ypana-235). CBoiicTBa HEHTPOHHOTO M3JIYYEHUS U XapaKTep €ro B3aUMOJACHCTBHUS C KUBOU
TKAHbIO OMPENENSIOTCS SHEprueldl HEeUTPOoHOB. B 3aBUCMMOCTH OT JHEPruM pa3inyaroT:
TeruIoBble HeWTpoHBI ¢ sueprueit 0,2-0,5 3B, npomexyrounsie HelTponsl ¢ sHeprueit 0,5 5B
1o 500 xaB, ObicTpeie HEWTpOHBI ¢ 3Hepruer Oosee 500 k3B, cBepXOBICTpbIE HEHTPOHBI C
sHeprueil 10-12 MaB. Cpenu pa3nuyHbIX TUIIOB B3aUMOJICHCTBUS HEMTPOHOB C BEILECTBOM
HauboJsee XapaKTepHbl HOHHU3AIMS, YIPYToe U HEYIIPYroe paccesHue u siiepHbie peakiuu. [Ipu
HEYIPYruX B3aUMOJICHCTBUSAX BO3HUKAET BTOPUUHOE U3JIyYE€HUE, KOTOPOE MOKET COCTOSITh KaK
U3 3apsHKCHHBIX YacTHIl, TaK U M3 raMMa-KBaHTOB (KOCBeHHas voHuzauus). [lpu ympyrux
B3aMMOJICHCTBUSIX ~ BO3MOXKHAa  OObluHas  MoOHM3alMs  BemectBa.  OTHocATCS K
IUIOTHOMOHU3UPYIOIUM U3nydeHus M. O01aatoT BBICOKOM MPOHUKAIOMIEH CTOCOOHOCTBIO.
[amMa-usnydeHue (y-u3iaydeHHe) - 3TO KOPOTKOBOJIIHOBOE JJIEKTPOMArHUTHOE H3IydeHHE,
pacnpocTpaHseTcsi NPSIMOJIMHENHO CO CKOPOCTbIO CBETA, JHEPIUsl y-KBaHTOB mpesbitiaet 0,01
M»5B. Jlnuna BonHbl raMmMa-u3inydeHus meree 2 x 10-10 m, yactota 6om1ee 3% 108 ', Tamma-
KBAHTBI HCITyCKAIOTCS MpHU aibda- U OeTa-pacmanax sjaep MPUPOTHBIX U HCKYCCTBEHHBIX
PaZIMOHYKIIMIOB, JIMIIEHBl MacChl MOKOS, HE HMEIOT 3apsa, MPOHUKAOIIAs CIOCOOHOCTH
BbICOKasl. OTHOCUTCS K PEIKOMOHM3UPYIOIIMM (MOHM3alMs: oT 3 10 5 map uoHOB Ha 1 cm
npobera), KOCBEeHHOMOHU3UPYIOIIUM U3JTY4YCHHUSM.

PeHTreHoBcKO€ M3IY4YEHHME - AJIEKTPOMAarHUTHOE HU3Iy4YEHHE, 3aHHMAIollee CIEKTPAIbHYIO
o0macTth B npeaenax JuH BOH OT ~10—7 no ~10—12 m. DHeprernyeckuit Auamason - ot 10 3B
10 250 k3B. Bo3HuKaeT npu TOPMOKEHUHU AJIEKTPOHOB B AJIEKTPUUYECKOM IOJI€ SiApa aTOMOB
(TOpMO3HOE PEHTI€HOBCKOE M3JIyu€HHE) WM NpU TepecTpoilke 3IEKTPOHHBIX 000JI04YeK
aTOMOB IIpM HOHM3alMd M BO3OYXIEHUUM aTOMOB M MOJIEKYT (XapaKTepUCTUYECKOE
PEHTTEHOBCKOE H3Ty4deHHe). VICTOUHMKM PEHTTEHOBCKUX JIydel — pEHTIeHOBCKas TpyOka,
HEKOTOpbIE PAJMOHYKINUIBl (Hampumep, OeTa-u3myyaTelld), YCKOPUTEIW W HaKOIUTENIU
AIIEKTPOHOB (CHHXPOTPOHHOE H3iIydeHue). OTHOCUTCS K PEIKOMOHH3UPYIOIINM, KOCBEHHO
MOHM3UPYIOIINM U3i1ydeHusM. [IpoHukaromas cnocoOHOCTh BBICOKaS.

4, PagnoaktuBHOCTh. BUabI PAANO0AKTHBHOI0O pacnmajga i paimoaKTUBHLIC NIPEBPAIICHUS
npu pacuaazne. HepPlO)] nmojgypacmoajaa. AKTHBHOCTb U ¢IMHUIIbI AKTUBHOCTH HCTOYHHUKOB.
IlonsiTHE 0 €CTECTBEHHBIX PaAHOAKTHBHBIX psAJIax.

OTBeT: PanmoakTHBHOCTE - CaMOITPOU3BOJIBHBIC IpeBpaliCHUA AaTOMHBIX Aaep,

COTIPOBOXKAAIOIINECS HUCITYCKAaHUEM JJIEMEHTAapHBIX YacTull Win Oonee nérkux snaep. Camo-
MIPOM3BOJILHOE (CIIOHTAHHOE) MpEBpAIllEHUE HEYCTOMYMBOIO M30TOMA XUMUYECKOTO 3JIEeMEHTa
B Jpyroi u3oton (0ObIYHO - U30TON APYroro saeMeHTa). PagnoakTMBHOCTh, pauOaKTUBHBIN
pacmaj - sIBJIEHHE CIOHTAHHOTO MPEBpAlllEeHHs aTOMHOIO sApa B APYroe€ sApo WU sjapa.
PaguoakTuBHBIM pacman CONPOBOKIAETCS MCIIyCKaHUEM OJIHOM WJIM HECKOJIBKMX YacTHI]
(HampuMep, JEKTPOHOB, HEUTPUHO, anb(a-yacTul, (OTOHOB). PaalOaKTHBHOCTHIO HA3bIBAIOT
TaK)K€ CBOMCTBO BEILIECTBA, COJAEPIKALIETO PaJUOAKTHUBHBIE s/pa. EcTecTBeHHas paninoakTUB-
HOCTb - CaMONPOM3BOJIbHBIN pachaj sifiep 3JeMEHTOB, BCTpevarouiuxcs B npupoje. Mckyce-
CTBEHHAs! paJlOAaKTHUBHOCTh - CAMOIIPOU3BOJILHBIA pacnajl sJep JIEMEHTOB, MOJyYEeHHBIX HC-
KYCCTBEHHBIM ITyTEM 4€PE3 COOTBETCTBYIOUINE SIICPHBIC PEAKIIMH.

OCHOBHBIMU BH/IaMHU PAIMOAKTUBHOTO pacnajia sBJSIOTCS:
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1)Anbda-pacnan (ucryckanue siapamu anbda-uactuir), Anbda-pacnagoM Ha3bIBAIOT CaMo-
NPOM3BOJILHBIA pacmall aTOMHOTO sipa Ha JIOYEpHee sIpo M o-4acTully (supo aroma 4He).
[Tpumep anbda-pacnan ypana-238 B Topuii-234:

B8U — 24Th + jHe.
B pesynbrate a-pacnaga aTroMm cMemiaeTcsl Ha 2 KJIETKHM K Havainy Tabnuibl MeHaeneeBa (To
€CTb 3apsi AApa Z yMEHbIIAeTCs Ha 2), MaCCOBOE YUCIIO JI0UYEPHETO SApa YMEHbIIAETCS Ha 4.
2)bera-pacnan (ucnyckanue (WM MOTJIOUIEHUE) 3JIEKTPOHA, a TAKKE aHTUHEHUTPUHO, WIH UC-
MyCKaHKE MO3UTPOHA U HEUTPUHO):

fH — ‘;He + "lle + 175.‘:_

(ucrryckanue ramma-kBaHTOB). [Tocne B-pacmama snemeHT cmemaeTcs Ha | KIeTKy K KOHILY

Tabmuipl MenaeneeBa (3aps sapa yBEJIWYHBACTCS HA €AMHUILY), TOTJAa KaK MacCOBOE YHMCIIO
sIpa MPU 3TOM HE MEHSETCSI.
3)CrnioHTaHHOE JieneHue (pacnaj sijapa Ha JIBa OCKOJIKA CPABHUMOW MacChl).
Tpu OCHOBHBIX PaJMOAKTHBHBIX psijia, HAOIIOJAIOUIMXCSA B MPHPOJE, OOBIYHO HA3BIBAIOTCS
PSIOM TOPUS, PSIIOM PaJivs U PSJIOM aKTHHUS. PaJiMOaKTHBHBIC PAIbI, PaIHOAKTUBHBIC CEMEH -
CTBa, TPYIIbl TCHETUYECKU CBSI3aHHBIX PAJMOAKTUBHBIX M30TOIOB, B KOTOPBIX KAKIBIH MO-
CJICAYIONIMI U30TON BO3HHKACT B pe3yJbTare a- iU b-pacmana npeasiaymiero. Kaxaprii P. p.
UMEET POJIOHAYAIIbHUKA - U30TOIl C HauOOJIBIIUM TIepuoIoM monypacnana T1/2 . 3aBepmiaroT
P. p. crabuibHBIC U30TOIBI CBUHIIA.

5. IlpoxoxkaeHue y-u3aydeHHs dyepe3 BemecTno. [Ipouneccyl B3auMoaeiicTBus y-rydei ¢
BelecTBOM: (pOTO3/IeKTPHYECKOE NOTIoIIEeHe, KOMITOHOBCKOE paccesiHue, 00pa3oBaHue
Nap3JieKTPOH-TO3UTPOH.

Oteer: ['amMMa-usznydeHWEe — 93TO KOPOTKOBOJIIHOBOE JJICKTPOMArHMTHOE W3JIYUCHHE,
BO3HUKAWOIIEe B pe3yibTaTe pa3psKd COCTOSHUM  sAfep, BO30YXMAOIIUXCS TMpU
PaAMOAKTUBHOM pacrmajie siiep U B AACPHBIX peaknusx. ['aMma-u3rydeHrne BO3HUKAET TaKKe B
mpoleccax pacmaja dJIeMEHTapHBIX YacTHI], B pe3yjibTaTe AaHHUTHWIALUM Tap YacTula -
AHTUYACTHUIA, TPU TPOXOXKJICHUU 3aPSDKEHHBIX YACTHI[ Yepe3 BEIIeCTBO U B psAC JIPYrHX
nporeccoB. [To cBouM cBOMCTBaM raMMa-Ty4H SIBJISIFOTCS] CHIIBHO MPOHUKAIOIINM U3JIy4YEeHUEM,
4acTO MMEIOINM i€ 00iee KOPOTKYIO JUTMHY BOJHBI, 4eM PEHTTEHOBCKHUE JTydu. ["ammarydn
UMEIOT BEChbMa pAa3IMuYHbIE JHEPTHH - OT JECATKOB JJIEKTPOHBOJIBT U Bbime. [lpu
PaIMOAaKTUBHOM paclajie W B SJICPHBIX PEAKIUSAX JHEPTHUs ramMma-ydeld, Kak IpaBHIIO,
cocrtapnsieT 10 k3B-10 M»aB.

K ocHOBHBIM BHIaM B3aUMOJCHCTBHUS Y-JIy4eil ¢ BEEeCTBOM OTHOCATCS (HoT0dPdeKT, F3dhdexT
KomnTona 1 0o0pa3oBaHue JIEKTPOHHO-TIO3UTPOHHBIX ITap.

D010 eKT - sIBICHUE, CBI3aHHOE C OCBOOOKICHUEM AIEKTPOHOB TBEPOTO Tena (MIH
KHJIKOCTH) IO ICHCTBUEM 3JICKTPOMArHUTHOTO M3 TydeHus. 3 aTomMa BEIPBIBACTCS DJIEKTPOH.
Dddext Komnrona MoKHO paccMaTpuBaTh KaK yIPyroe CTOJIKHOBEHHUE JIBYX YacTHUIl: POTOHA U
9JIEKTPOHA, IPH KOTOPOM (DOTOH IepeaaeT JIEKTPOHY YACTh CBOSH SHEPTHH (M UMITYJIbCA).
Oxe-3¢dext - rddekr aBTOMOHU3AIMU aToMa, MPOTEKAIONIMA B Ba dTana: 1) oOpa3oBaHHe
BaKaHCHH (yJaJICHUE 3JISKTPOHA) B OJHOW U3 BHYTPEHHUX 000JIOYEK aToMa IPH ero 00JydeHUN
(Hampumep, OBICTPHIMU JIEKTPOHAMH); 2) 3allOJIHEHUE ITON BAKaHCUU DIIEKTPOHOM OJTHOW U3
BBIIIIEJICIKANTIX 000JI0YEK 3TOTO JK€ aTOMa M OJJHOBPEMEHHBIN BBUIET IPYTOro JICKTpOoHa (0XKe-
AIIEKTPOHA) C 3TOM Wi C emié OoJiee BBICOKO JeKalleid 000T0UKH.

['aMMa-KBaHT B IOJIE sJipa MOXET 00pa3oBaTh IMapy YaCTHIl: IJICKTPOH W TO3WTPOH. Bes
DHEprus y-KBaHTa MpeoOpasyeTcss B SHEPTUIO TIOKOS AJIEKTPOHA U TO3UTPOHA U UX KUHETHYe-
CKHE SHEPTHUH.

Poxnenre mapooOpaTHBIN aHHUTHIISIIIAK TIPOLIECC, B KOTOPOM BO3HUKAIOT Maphl YACTHUIIA-aHTH-
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qacTuua.

AHHI/II‘I/IJISII_II/IH - p€akuuda NpeBpallCHUS YaCTHULbI 1 aHTUYACTHULIBI IIPHU UX CTOJIKHOBCHUHU B Ka-
Kue-1100 UHEIE JacTulbl, OTJIMYHBIC OT HCXOJHBIX. Tunuaaon sSBIAETCS AHHUTHIIIOUS 3JICK-

TPOH-TIO3UTPOHHOM Maphbl.

6. IIpoxoxkneHune HEHTPOHOB Yepe3 BellecTBO. BUAbI B3auMo/1elicTBUsI HEHTPOHOB.
Knaccupukauus HedTpoHOB 110 dHepruu. HaBeneHHasi aKTUBHOCTDb, IPUMEHEHHE
HCKYCCTBEHHO-PA/IMOAKTHBHBIX H30TONOB B OMOJIOTUM U MeIMLIMHE.

OtBer: HelTpoH - Tskenas dJeMEHTapHas 4acTULA, HE MMEIOINAas JJIEKTPUYECKOro 3apsina.
HeliTpoHbl ¥ MPOTOHBI SBIAIOTCSA ABYMS TJIABHBIMH KOMIIOHEHTaMHU aTOMHBIX siziep; ooOiiee
Ha3BaHHWE JUII IPOTOHOB W HEWTPOHOB - HYKIOHBL. HEWTpOHHOE wu3IydyeHHE - TOTOK
IIEKTPUYECKU HEUTPAJIbHBIX YacTUL (HEUTPOHOB), KOTOPbIE BOZHUKAIOT B HEKOTOPBIX SAEPHBIX
peakuusax NpU B3aMMOJECHCTBUM BBICOKOIHEPI€TUYECKUX JIEMEHTAPHBIX YACTHUL] C BELIECTBOM,

a TaKXe MNpU JEJIEHUU TsDKeNbIX sanaep. CBolicTBa HEHTPOHHOIO M3JIYYEHHS] M XapakTep

€ro

B3aMMOJICHCTBHSL C KMBOW TKAaHbIO OIpENessifoTcs dSHeprueid HeiTpoHoB. HeiltpoHHoe

U3ITy4eHUE B3aUMOJICHCTBYET TOJIBKO C ATOMHBIMH SITPAMH CPEJIbI.
Paznuuarort:

- TerumoBkie HelTpons - d3HEeprus 0,2-0,5 3B.

- [Ipomesxyrounsie HewTpoHs! - 0,5 3B 10 500 k3B.

- beictprie HelTponsl - 6oee 500 k3B.

- CepxObicTpbie HeWTpoHk! - 10-12 M»aB.

Hapenennas paaiuOaKTUBHOCTL - OTO PaJHOAKTHUBHOCTL BCHICCTB, BO3HUKAKOIIAA 1101

JeficTBUEM 00JIydeHUsI UX HOHU3UPYIOLIUM U31y4YEeHHEM, OCOOEHHO HEUTPOHAMH.

Pa,I[I/IOEIKTI/IBHBIC H30TOIIbI HaAllJIM MKUPOKOC IHNPUMCHCHHUEC B HAYYHbIX HUCCIICAOBAHUAX, B
MMPOMBIINIJICHHOCTH, CCJIIBCKOM X03$II\/'ICTBG, MCIHUIINHE (I[I/IaFHOCTI/IKa u J'IG‘IGHI/IG), OUOJIOTUH U
xumMuu. B HACTOAIICC BPpEMs paJlUOAKTUBHBIC U30TOIIBI ITPOU3BOISAT B OOJIBIIMX KOJIMYECTBAX.

7. OtHocuTenbHasi OnoJsiornyeckas 3¢ pexTtuBHocts (OBJ) pasHbIX BHAOB HM3JIy4eHH.

3navenus ko3ppuuuentos ObI (KOBD), oneHuBaembie M0 pa3IMIHBIM KPUTEPHAM.
OtBet: OtHocuTenbHast Ouosiornyeckass 3Q(PEeKTUBHOCTh - XapaKTEPUCTUKA, MPHUHSITAS

JJIA

COTIOCTaBJICHHUS OMOJIOTMYECKOIo JIEHCTBUS Pa3HbIX BUIOB MOHU3UPYIOIIMX HU3IY4YEHUH - OT-

HOIIIEHHE J03bl ITAJIOHHOTO OOJIyYeHHS C HH3KOW JIMHEWHOW mepenadyeil SHEepruM K J103€

paccMaTpruBacMOTO O6J'Iy‘leHI/IH, KOTOpas BbI3bIBACT AQHAJIOTUYHBINA OMOJIOTUMYCCKHI 3(1)(1)6KT.
[Tornomennas go3a YMHOXXCHHAAd Ha K03(1)(1)I/II_[I/ICHT KadeCTBa — OKBHBAJICHTHAA J03a — 034
BBI3bIBAIOIIA PABHBIC OMoJIOrHYeCcKue B(I)q)CKTBI npu BO3ACHCTBUU Pa3InYHbIX BUAOB MOHU3U-

PYIOLIMX M3IIydyeHUH (n3Mepsercs B 3uBeprax (3B)).

Koaddurment OBD (koadpdumment kauectBa - KK) paccMarprBaeMoro u3iny4eHus paBHIETCS

OTHOIIICHHUIO TIOTJIOMICHHON J103bI CTAaHIAPTHOTO raMMa-o0mydeHus (Dc) k morsomeHHol 103¢e

paccmatpuBaeMoro usnydenus (Dx), nmpu ycinoBuu, 4To 00a BUAA U3ITYYEHUS BBI3BIBAIOT OIH-
HaKOBBIM paanodmnonorudeckuit apdext: ObBDx = Dc/Dx, rae De u Dx —103b1 cTanAapTHOTO

ramMma- ¥ pacCMaTpuBaeMoro U3Jy4eHU COOTBETCTBEHHO.
Cpennue 3nauenuss KK a1 pa3nuyHbIX BUI0B U3Ty4€HUN IPUBEACHBI B TaOIHULIE:

Bun nznydenus Koadduuuent kauectna
($OTOHBI JIHOOBIX SHEPTUI 1
AIIEKTPOHBI M MIOOHBI JIFOOBIX 1
SHEPrui
MIPOTOHEI € dHEprueit 6onee 2 MaB 1
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anb(ha-4acTHIIbI, OCKOJIKH JICJICHUS, TSDKEIIbIC 20
saqpa

HEUTPOHBI C SHEPTHUEH:

Mmenee 10 kB 5
or 10 mo 100 k3B 10
or 100 x»B o 2 M»B 20
ot 2 M5B 1o 20 M»B 20
6omee 20 M>B 5

OKCHO3MIMOHHAS 71032 - BEJIMYMHA, OKA3bIBAOIAsA, KaKoH 3apsin co3naér GoToHHOE (ramma-
WIN PEHTI€HOBCKOE) U3JyYeHUE B €AUHMIIE 00bEMA BO3AYXa.

[TormomenHast 103a — SHEPrHsl MOHU3UPYIOUIETO H3IYUEHHs, IMOTJIOMICHHAs O00ydaeMbIM
TEJIOM (TKaHSIMM OpraHu3Ma), B IepecueTe Ha eIMHUILY MACCHI.
OKBHUBaJICHTHAsl 1032 — IMOTJIOMICHHAs 1033, YMHOXEHHAash Ha KOA((UIIUEHT, OTpa)KarOIIHi

CHOCOOHOCTh IaHHOT'O BU/1a U3JTy4EHUS MOBPEXkKAATh TKAHU OpraHu3Ma.

D¢ dexTrBHAS SKBUBAJICHTHAS /1032 — SKBHBAJICHTHAs 1032, yMHOKECHHAS Ha KOO PHUIIUEHT,
YUUTHIBAIOIIMKA  pPa3HYI0 YyBCTBUTEIBHOCTb  PA3JIMUYHBIX TKaHEH K  OOJIy4eHHMIO.
KomnexruBnas >¢dexkTnBHas SKBUBalIeHTHas 1032 — 3(QeKTuBHAs SKBUBAJCHTHAS 034,
HOJIy4EeHHas TPYIIOH JII0JeH OT KaKoro-JInbo UCTOYHUKA paJHaliy.

[Tonnas kosyuekTuBHas 3¢ (EKTUBHAS SKBUBAJCHTHAsl /1032 — KOJUIEKTUBHAs 3(Q(QeKTUBHAs
HKBUBAJIEHTHAsI J103a, KOTOPYIO MOJIy4aT MOKOJEHUS JIIOJEH OT KaKoro-imbo MCTOYHHUKA 3a BCE
BpEMsI €T0 JTATbHEHIIIEr0 CYIIeCTBOBAHHS.

8. OcHOBHbIE BEJMYHUHBI B JJO3MMETPUH MOHU3HUPYHOIIET0 U3JIYUYEHUS U eTUHUIBI
HXM3MepeHuil. JKcno3uuuonHan no3a. llornomennas no3a.

Otset: Jlozumerpust - pa3aen NPUKIATHOW SAEpHON (QU3UMKHU, B KOTOPOM paccMaTpUBAIOTCS
CBOICTBAa HMOHM3UPYIOUIUX W3IIyuYeHUH, (PU3NYECKUE BEIUYHHBI, XapaKTePU3YIOUIUE I0Je
W3JIYYCHHUS U B3aUMOJICCTBUE M3JIyYEHHUs C BEIIECTBOM (JO3UMETPUYECKHE BEIMYMHBI). B
Oomnee y3koM cmbicie cioBa [l. M. M. - COBOKYMHOCTh METOJOB M3MEpPEHHUS STUX BEIUYUH.
Baxuenmmii nOpu3HAK JAO3MMETPUYECKHX BEJIMYMH - UX CBA3b C pPaJUaldOHHO-
WHAYIUPOBaHHBIMH A (deKTaMy, BO3HHMKAIONIMMH TpPU OOIYYEHHH OOBEKTOB KHUBOU H
HEXUBOW mipuposbl. [lox pagumanmoHHO-UHIYIIUPOBAHHBIMH J((deKTaMu B OOIIEM CMBICIE
MOHUMAIOT JIOOBIE W3MEHEHUs B 00IydyaeMOM OOBEKTe, BBI3BAaHHBIE BO3ACHCTBHEM
VOHU3HPYIOUIUX U3ITYyYEHUH.

OCHOBHOM JO3UMETPUYECKON BEIMYMHOW SBISIETCS J03a HOHU3UPYIOUIETo u3lydyeHus. B
Havajsie 20 B. OCHOBHBIMU MCTOYHHKAMU HM3JTyUEHUs OBUTH PaJliii H PCHTTCHOBCKHE aIllaparhbl,
u JI. u. u. cBoamnace (hakTHUUECKd K JO3UMETPHH (POTOHHOTO MOHU3UPYIOUIETO W3ITydeHUs
(PEHTreHOBCKOTO M TaMMa-u3aydeHus). HOBBIM TOTYKOM K pacmiupeHuto chepbl MPUKIATHOTO
MCIIONIb30BAaHUs OTOTO pasliena sSAepHOW (U3MKH CTal 3allyCK MEepBOTO SIEPHOTO peakTopa B
1942  romy. Jlo3WMeTpUsT ~ WOHHM3UPYIONIMX  HM3JIYYCHUH  TOTOJHSAETCS  HOBBIMHU
JIO3UMETPUYECKUMHU BETMYMHAMU, METOIAMU UCCIIEIOBAHUS HEUTPOHOB, IOTOKOB 3apsSKEHHBIX
YaCTHHI U T.1.

OKCIa3UIIMOHHAs J103a — A3TO BEJIMYMHA, paBHAs OTHOUIEHUIO CYMMapHOTO 3apsija HOHOB
OJIHOTO 3HaKa, 00pa30BaBIIMXCS MOJT AEHCTBUEM H3IIyUEHUSI B CyXOM aTMOC(HEPHOM BO3AYyXE, K
Macce HOHM3UpOBaHHOTO Bo3ayxa. B CU equnuLiel SKCIIO3UIIMOHHOMN 03I SIBJIAETCS KYJIOH HA
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xkuiorpamm (Kn\kr). Buecucremnas eaununia — pentred (P). 1 P — skcnosunuonHas no3a
U3ITy4eHUs, Ipu KOTopoi B 1 cM3 cyxoro Bo3ayxa IMpu HOPMAIbHOM aTMOC(EPHOM JaBICHUU
obpasyercs okosio 2 * 109 map uonos: 1 P = 2,58 x 10-4 Kn\kr.

[TornouieHHasi 103a - Ha3bIBAIOT BEJIIMYMHY, PABHYIO OTHOLIECHUIO YHEPTHH HOHHU3UPYIOLIETO
u3nydeHuss W, MOrJIomeHHol o0iydaeMbIM BEIIeCTBOM, K Macce m 3toro BemiectBa. B CU
eMHUIICH TTOTJIOIIEHHON 103kl u3ydeHus sBisercs rpait (I'p). 1 I'p paBeH nmorsomeHHol 103¢e
U3IY4YeHUs, TP KOTOPOH o0OmyyaeMoMy BelIeCTBY Maccoi 1 Kr mepemaercs sHEprus
nonusupyromiero uzaydenus 1 Jx: I'p = JIx \ kr. BHecucTeMHas ¢IMHUIIA TOTJIOMIEHHON 1035
m3nyderuss D — 1 I'p = 100 pag

9. UcTOYHMKH HOHM3UPYIOIIMX H3J1ydeHuii. Ucnoib30BaHHe MOHM3HPYIOIIHMX

H3JIyYeHHUI B 1eSiTeJIbHOCTH YeJIOBEKA.
OtBet: MoHu3upyrolee n3ydeHue — 3TO MOTOK AIEMEHTAPHBIX YACTHI] UJIM KBAHTOB
3JIEKTPOMAarHUTHOIO U3JTyY€HHUsI, KOTOPBIN CO3/1aeTCs IPU PaJMOAKTUBHOM pacnaje, iAepHbIX
IIPEBPALIEHUSIX, TOPMOKEHUH 3apsPKEHHBIX YaCTHUI B BEIIECTBE, U MPOX0XKIEHUE KOTOPOIO
yepes BEIeCTBO MPUBOAUT K MOHU3AIMH U BO30YXKICHUIO aTOMOB WJIM MOJICKYJI CPE/IbI.
Ucrounnkamu N nensitcst Ha ecTeCTBEHHbIE (KOCMUUECKUE U HA3€MHbBIE) M MCKYCCTBEHHbIE
B 3aBUCUMOCTH OT TOrO, CYILIECTBYIOT pacHajarolluecs siapa B MPUPOJE WIH IOTYYEHBI
IIOCPEJICTBAM MCKYCCTBEHHBIX SIEpHBIX peakuui. YemoBek wucnonasdyer MM B pasHbIX
OTpacisix JIedaTelIbHOCTU. BoeHHble HampaBieHusi ucnolsibzoBanus MUW: ucneiTanus siaepHoro
OpY’KHUS; IPEINPUITHS 110 CO3JaHUIO SIIEPHOTO OpYXKUsl, MPEANPUATUs, IepepadaThIBaOIINe
ST. Mupnsie Hanpasienus HNU: peaktopsl, ADC, KA; Mopckue cyaa; METUIMHCKOE
MpOLIeyphl; Hay4dHbIe yupexaeHus. MmeroT ciydam aBapuii (JokaiabHOe, riobdanbHoe). U
MOTYT CO/IEP’KAThCs B OKPY’KalOLIel cpesie, OM0IOrHYeCKUX 00BbEKTaxX, B TEJIE UeIOBEeKa.
Tabmuima - AHTPOIIOTeHHBIE UCTOYHUKH.

ATtomHas Hpe,IIHpI/IFITI/If{ MIPOU3BOAAT TOIUIMBO JJId UCIIOJIb30BAHNA B HﬂepHOﬁ OHEPIreTUKE UJIN CO
IMPOMBIIIJIEHHOCTD 3AaHUA AOCPHBIX 00EroJIOBOK.

STepHbie B3pbIBHI B pesynbraTe B3pbIBOB M UCTIBITAHHUH SJIEPHOTO OPYXKHS B OKPYKAIOIIYIO CPEIy
TIOTIa/IAI0T PAMOAKTUBHBIE H30TOIIBI.
[Tpou3BOCTBO AIEKTPOIHEPTUH HA ATOMHBIX JIEKTPOCTAHIIUSIX TPAKTUKYETCSI BO
SnepHas sHepre- MHOTHX CTpaHaX MHpa.
THKA B pesynbraTe npeobpazoBaHus sAEPHOI SHEPTHH 00pa3yIOTCs TEIUIOBast U
ANeKTpHUYeCcKast YHEPTUS.

[IpuMeHeHne BenmecTB B HAYIHBIX UCCICAOBAHUIX U METUIIIHCKO MTPAKTHKE
MIPUBOANTK TOMY, YTO B OKPY’KAIOIIYIO CpeAy MOCTyHaeT u3nydeHue. M3oromst
MeunuHa U Hay-  TPUMEHSIOTCS B MEAMIIMHCKUX IEJISIX MPY 00CIeI0BaHNH MAIIMEHTOB U JICUCHUU
Ka 3abosieBannii. CyecTBYIOT Hay4YHBIE IIEHTPHI, N3y4alolIHe SIePHbIC PEaKTOPBI.
310 felicTByIomue (GaKTopbl paJUalliOHHON aKTHBHOCTH, MTPEACTABIISIONINE
OITACHOCTBIJISI BCEX JKUBBIX CYILECTB.

Cy1iecTBYIOT Mepbl MO OXpaHe OKPYXKAromiel cpeabl, OMOTHl W HacleHus. PamuarmonHas
0€30MacHOCTh HACEJICHUS - COCTOSIHHE 3aIMIIEHHOCTH HACTOSIIEro W OYAYIIero MOKOJIECHUMN
JIOJCH OT BPEIHOTO IS WX 370POBbS  BO3JACHCTBHS HOHU3HPYIOMICTO H3JIYICHHUS
(DenepanbHbIii 3aK0H " O pagrallnOHHON 0€30MACHOCTH HaceleHus " ).

10. MexaHu3Mbl OGMOJIOTHYECKOT0 [eHCTBUS HOHU3MPYIOIIUX H3iaydyeHuil.  «IIpsiMoe»
AelicTBHE MOHM3MPYIOIUX u3iaydyeHnil. «KocBeHHoe» NelicTBHEe HOHU3MPYIOLIMX
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HU3JIydeHuil. Pagunosin3 Boabl.

OrtBer: Pa3znuyaroT ABa MexaHH3Ma JACUCTBHS pagualuy Ha OMOMOJICKYJIBL.

[Ipsimoe peiicTBHE palualvu - MOBPEXKICHHUE OMOMOJIEKYJ, KOTOpOe BO3HUKAET B pe3yibTare
HOTJIOUIEHUS SHEPTUU MOHU3HUPYIOILEr0 U3ITyYEHUS CAMUMH MOJIEKYJIaMU-MULLIEHSIMH.
Henpsimoe (kocBeHHOE) AelicTBUE paJMalldd - TOBPEXKACHHE OHMOMOJIEKYT MpPOAYKTaMU
paznonusa BOJbl, IEPEKUCHOTO OKHUCIIECHUS JIMINUI0B U APYTMMHU aKTUBHBIMU MOJIEKYJIaMHU (B
T.4. CBOOOJHBIMH pauKajiaMu), 00pa30BaBIIMMHKCS B OMOCYOCTpaTe Ha (PU3UKO-XUMHYECCKOU U
XAMHYECKOM CTAIUSIX NEUCTBUS paHalvu.

Pamuonus - pas3nokeHHEe XHMHUYECKMX COEIMHEHHW TMOJ JEHCTBUEM HMOHU3UPYIOIINX
usnydenuii. [lpu pamumonusze MoryT oOpa3OBBIBATHCS KaK CBOOOJHBIC paIUKallbl, TaK U
OT/ZIeJIbHBIEC HEUTpaJIbHbIE MOJIEKYJIbl. Tak kak »xuBas Mmarepus Ha 70-90% cocTout u3 BOAbI, TO
0osbIIass YacTb SHEPIUHM HMOHU3UPYIOLIETO M3IYYEHHUS IEPBUYHO IOIJIOIIAETCS HMEHHO
MoOJIeKyJlaMHi Bojbl. Bo3nelcTBUe MPOAYKTOB paguoiin3a BOJAbI Ha OMOMOJIEKYNBI JICKHUT B
OCHOBE KOCBEHHOTO JIEHCTBUS MOHU3UPYIOILIETO U3JTyUYEHHUSI.

B pa3Butuun 6uonornueckux 3¢(HEeKToB MOKHO BBIACIUTH 4 cTaguu. - PU3NUECKYIO, (HU3HKO-
XUMHYECKYI0, XUMHUYECKYI0 U Ouonormyeckyro. PDusnyeckas, QHUINKO-XUMHAYECKAas U
XUMHUYECKas CTa/IMU MPOTEKAIOT B TEUEHUE YPE3BBIYAITHO KOPOTKOTO MPOMEXKYTKA BpeMEHH (B
npenenax | MUIUTMCEKYHIbI) U SIBJISIFOTCS OOIIMMHM ISl IEUCTBUS M3IIyUYEHUN KaK Ha KUBYIO,
TaKk 4 Ha HeXuBYI Marepuu. [locnenyromas Ounonoruueckas cragus - paauoOHOIOrH4ecKHe
3¢ dexTsl Ha BCEX YPOBHSAX OpPraHU3allUd KUBOTO, 3aHMMAET 3HAYUTENILHO OoJblliee Bpems,
IIPOJIOJKAETCS MHOT/IA B TEUEHUE BCEH JKU3HU, WIN Ja)K€ HECKOJIBKUX IOKOJIEHUM.
[ToBpexnenne Ouomonexkyn. I[Ipu BO3ACHCTBUM HOHM3UPYIONIMX W3JIyY€HUH Ha KIETKY
MOBPEXACHUIO MOTYT IOJBEpraTbCsi BCE OMOMOJIEKYJbl, OJHAKO Haubojiee 3HAYMMBIMU
SBJISIIOTCS TOBpexkaeHus siaepHoit JTHK.

JleiicTBre MOHU3MPYIOIIMX W3IY4eHUH Ha O€NKH: pa3pblB BOJOPOJHBIX, TMIPO(OOHBIX,
TUCYNb(OUIHBIX CBA3eH; MOIU(HUKAIMSI aMUHOKHUCIOT B LEMH; OOpa3oBaHME CIIMBOK H
arperaroB; HapylIeHHE BTOPUYHOM W TPETUYHOU CTPYKTYypbl Oenka. Takue HapylieHUS B
CTPYKType Oelika MPUBOJAT K HapylIeHHIO ero (yHKUUH ((hepMEeHTaTUBHOW, FOPMOHAIBHOMH,
peLenToOpHOM U Ip.).

JleiicTBE MOHU3UPYIOLIETO M3IYy4YEHUS Ha YIJIEBOABL. YIUVIEBOABI B ILEJIOM JOCTaTOYHO
YCTOMYMBBI K JIEHCTBUIO MOHU3MPYIOIIETO M3IYYEHHS: OKHUCIMTEIBHBIM pacnaj, YKOpPOYEeHHE
LEeNu U OTLIEIUIEHHWE ajlbJETHAOB OT IMPOCTBHIX CaxapoB HaOIIOJAIOTCS NMPU BBICOKUX /033X
nopsiaka 1000 I'p.

JleiicTBrEe MOHU3UPYIOUUX W3TydyeHUN Ha aunuiel. [lox BaustHMEM 00Iy4YeHUS MPOUCXOAUT
NEPEeKUCHOE OKMCJICHHE JUMHUJIOB - 00pa3oBaHUWE CBOOOAHBIX PAAMKAIOB HEHACHIIIEHHBIX
JKUPHBIX KHUCJIOT, KOTOpbIE NpPU B3aUMOJEHCTBUU C KHUCIOPOJOM OOpa3yloT MEpeKUCHBIE
paauKalbl, a OHU, B CBOIO OU€pE/b, PEAarMpPYIOT ¢ HATUBHBIMU >KMPHBIMU KUCIOTaMH. Tak Kak
JUOUIBI SABIIAIOTCS CTPYKTYPHOH OCHOBOM OnomeMOpaH, TO MEPEKUCHOE OKHCIIEHUE MOBJIEYET
3a co0ol M3MeHeHHe ux cBoicTB. KieTka - cuctema B3aMMOCBSI3aHHBIX MEMOpaH M MHOTHE
MPOLECCHl KIJIETOYHOTO MeTadoyiu3Ma MpPOXOASIT HMMEHHO Ha MeMOpaHaxX, IMO3TOMY Mpu
HOBPEXJICHUHM MEMOpaH B KJIETKE HapyIIAIOTCs OMOXUMUYECKHUE MPOLECCHl U SHEPreTHYeCKU
00MeH (M3-3a TOBPEXKIACHHUS MUTOXOHIPHIA), MPOUCXOAUT CABUT MOHHOTO OajllaHca KIETKH
(BBIpaBHUBAHUE KOHIIEHTPALIUM HATpUs M Kauusl BCIEACTBHE CABUTa HOHHOTO OanaHca
KJIETKH). DTH U3MEHEHUSI MOTYT OBITh JIETAIbHBIMU JIJIS1 KIETKH.

[ToBpexxnenus crpyktypsl JIHK — noBpexnaenus ocHoBaHuid, paspyuenue, dpochodpupHbIx
CBsI3€H, pacmana 1e30KCUprO03bl, pa3pylieHne BogopoaHsix cBs3ei, cmuku JJHK-JIHK, JTHK-
6enok u np. Hambonee 3HaunMbiMu noBpexaeHusM mosekyn JIHK sBistoTcst 1ByHHTEBbIE
paspeiBel Lenn JIHK. B knerkax CymecTBYrOT MEXaHHM3Mbl BOCCTAHOBJIEHUS MOBPEKICHUN
JHK (penapauus). B pe3ynbrate o0iydeHus, MOBPEkKAAONMIET0 aOCOIOTHO BCe
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BHYTPHUKJICTOUHBIE CTPYKTYpbl, B KIJIETKE MOXHO 3aperMCTPUpPOBAaTh MHOKECTBO CAMBIX
pa3HOOOpa3HBIX peakuud - 3aJepkKy aeneHus, yruereHue cunresa JIHK, mospexnenue
MeMOpaH u 1p. CreneHb BBIPRXKEHHOCTH 3TUX PEAKLU 3aBUCUT OT TOTO, Ha KaKOM CTaauu
YKU3HEHHOTO 1IMKJIa KJIETKU IPOU3BEICHO 00yueHue.

11. UuTepda3nasi rudesib KJIETOK, €e KPpUTEPUH, BpeMEHHbIE U 1030Bble XapaKTePUCTHKH.
AmnonTo3. Hekpos.

OtBet: Bo3MOXHBI TpH THUIIA peaKkiuil KIETOK Ha 00JTydeHHe:

1) paaguanoHHBIN OJIOK MHTO30B;

2) MATOTHYECKasK (PEIPOTyKTHBHAS) THOEIb KIETKH;

3) unrepdaszHas rubeIb KICTKH.

Panuanuonnsiii 0710k MUTO30B (BpeMeHHas 3aJep>KKa JIeNeHns) — HanboJiee yHUBEpcalbHas
peakuus KJIETKU Ha BO3JIEHCTBUE MOHU3UPYIOIUX U3JIy4eHUU. JJIMTENbHOCTh €r0 3aBUCUT OT
JI03bI: Ha Kbl ['peil mornomeHHon 1036l KJIEeTKa OTBEYAeT 3aJepKKoi muto3a B 1 yac. C
YBEJIMUEHUEM J103bl OOJIyUyEHUs! YBEJIIMUMBACTCS HE YHCIO PEarupyrollux KJIETOK, a UMEHHO
BpeMs 3aJCpKKU JCNEeHUs KaXAOW OOIYyYeHHOW KIETKU. DTa peaklus HUMEET OrpOMHOE
IPUCIIOCOOUTENIbHOE 3HAUYEHUE: YBEJIWYUBACTCS JJIUTEIBHOCTh HHTEpPQasbl, OTTIATUBAETCSA
BCTYIUICHUE KJIETKH B MHTO3, CO3JAIOTCSl OJIArONPHUSATHBIE YCIOBHUS IJI1 HOPMaJbHOM paboTh
cucremsl penapanuu JJHK.

Jns uatepdaszHoii rubenu n3BECTHHI J1Ba BUA:

1) Hekpo3 — Wi OMEpPTBEHHE - 3TO IMATOJOTMYECKUI MPOIECC, BBIPAKAIOIIUICI B
MECTHOW TuOenu TKaHU B KMBOM OpraHu3Me B pe3ylbTaTe KaKoro-aubo 5K30- WU
SH/IOTEHHOTO0 ee MoBpexaeHus. Hekpo3 mposiBisiercs B HaOyxaHMM, JE€HATypaluu U
KOAryJsiuM IMTOIUIA3MAaTHUECKUX OENKOB, pa3pylleHUH KJIETOYHBIX OpraHell Hu,
HaKOHeI[, BCe KJIEeTKU. DTO Tubenb KIETOK, IpHU KOTOpPOH B pe3yibTaTe pa3pbiBa
KJIETOYHOM MeMOpaHbl IMTOIUIa3Ma BBIXOJUT BO BHEKJIETOYHOE MPOCTPAHCTBO, T
dopMupyeTcsi BocHaJgUTeNbHas peakius TKaHW. ['nbenb KIETOK B IMpolecce HeKposa
HIPOMCXOIUT B PE3YNIbTAaTE MACCUBHOIO MOPAYKEHHSI KIIETOYHBIX CTPYKTYP IpU OOIBIINX
J103ax 00JTyyeHusl.

2) Amnonto3 - [porpaMMHpyemasi KJIETOYHas CMepTh, pErylIupyeMblil mporecc
CaMOJIMKBHMJIALIMM Ha KJIeTOYHOM YypoBHe. CHauana KJIETKHM pachajaroTcsl Ha
aroNTOTUYECKUE Telblla, BKItovaromue ¢parmentsl JJHK u kieTouHsle opraHesuisl,
3aTeM arnoNTOTHYECKHE TeJbla pachaialoTcs in Vitro U yTUIN3UPYIOTCS Makpodaramu
U OKpYXaroIuMH kieTkamu in vivo. [Ipu BozneiictBuun MM rubenp KiaeTok 3a cyer
arorTo3a MOKET ObITh BbI3BaH CAMbIMH MaJIBIMU J103aMH O0JIy4EHUS.

12. PenpoaykTuBHas rudenb. [[o30Bast KpuBasi BBIKHBAEMOCTH KJIETOK H ee NapaMeTphbl.
OTtBeT: Bo3MOXHBI TpH THUIIA PeaKIMil KJIETOK Ha 00JyuyeHue:
1) paguanoHHBIN OJIOK MUTO30B;
2) MUTOTHYECKAs (PETPOTyKTUBHAS ) THOCIb KIICTKH;
3) unTepdazHas THOEIb KICTKH.
PenponykTtuBHast 3T0 MojiHasi MOTEPs] KJIETKOM CIOCOOHOCTH K PAa3MHOXKEHHIO. DTO He
OTHOCHUTCS K KJIETKaM, He JIEJSIIHUMCS WIH JENAIUMCS PEKO.
BapuanTtsl MuToTHUECKOM rHbEnu:
1) xieTka TMUOHET B MPOIECCe OAHOTO M3 MEPBBIX YETHIPEX MOCTPATHAMOHHBIX MHTO30B
(mokazareneM BBDKMBAEMOCTH KIIETKU SIBJISIETCS €€ CIIOCOOHOCTh NMPOXOAUTh 5 U Ooiee
JIeTICHUR );
2) 00naydYeHHBIE KJICTKH IIOCIIE€ MEPBOr0 MOCTPATUAIIMOHHOIO MHUTO3a (POPMHUPYIOT Tak
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Ha3bIBa€MblI€ “TUTaHTCKHUE KJIETKH (Yalle B pPe3ysibTaTe CIHUSHUS “T0YEpPHUX’ KIETOK).
3aBUCHUMOCTh MEXIYy J030U paaualiil U CTENEHbIO BBIPAKEHHOCTH PaMOOUOIOrHYECKOro
addekra rpadhUuecKu XapaKTEpPU3yIOT MOCTPOCHHUEM KPUBOH J030BOM 3aBUCHMOCTH. OOBIYHO
10 OCH a0CIMCC OTKJIAAbIBAIOT 3HAYESHHUSI J103, a [0 OCH OPAUHAT — MEPY PaIn0OUOIOrHYECKOTo
s deKTa: BBDKUBAEMOCTb KJIETOK (OpraHM3MOB), BBIXOJ] XpOMOCOMHBIX abeppauuii u ap. Eciu
KpuBas 103a-3(pPeKT onrcana KaKuM-JIN00 aHATUTHYECKUM BBIPAXKEHHUEM, TO €T0 HCIOIb3YIOT
B Ka4eCTBE SMITUPUICCKON MOJICH PaHOOHOIOTHIecKoro Y deKra.

13. Paino4yBCTBUTEIBLHOCTh KJI€TOK. PalouyyBCTBHTEIBLHOCTh TKaHEIA.

Ortger: KosinuecTBEHHBIM [TOKa3aTeNIeM peakMi OMOI0IHYECKOro 00bEKTa Ha BO3/IEHCTBHE
paavaluy ABISETCS PaIuOYyBCTBUTENIbHOCTb. Mepoil u3MepeHus paalo4yBCTBUTEILHOCTU
KJeTok sBisiercst Do - 103a, pu KOTOPO# 107151 )KUBBIX KJIETOK YMEHBIIAETCS B CPABHEHUH C
MCXOJIHOM B € (OCHOBAaHUE HATYpPAJILHOTO Jorapudma) pas:

N/No =e-1=1/2,71 = 0,367

Takum oOpazom, mpu no03e obmydenus, paBHoi Do, BepkuBaer ~ 37 %, a morubaer ~ 63 %
KJIETOK OT MCXOJIHOTO KOJIMYECTBA.
BrIpaxkeHHOCTB peakiuu KIETOK pa3jandHbIX TKaHel Ha aeiictBue MM HeonuHakoBa:
PaMOYyBCTBUTENBHOCTh KJIETKU IPSMO MPONOPLHUOHATIbHA POIU(epaTuBHON aKTUBHOCTH U
o0paTHO ponopuHoHaibHa cTenenu ee auddepernunposannocty (I[IpaBuno bepronse -
Tpubanno). PaguodyBCTBUTEILHOCTD KJIETKH 3aBUCUT TaK K€ OT CTAJAMU KIETOYHOTO IIUKIIA,
Ha KOTOPYIO MPHUIILIOCH 00JydeHHE: paJMOIyBCTBUTEIBHOCTD KJICTKH CHIDKACTCS B PSITY MUTO3
— uHTepdaza — cTagust HOKOsI.

COOTBETCTBEHHO PaJMOYyBCTBUTEIBHOCTh TKAHU ONPENENSETCS PaJnO4yBCTBUTEIBHOCTHIO
COCTaBJIAIONINX ee KiIeToK. Hanbosiee paguodyBCTBUTENbHBIE TKAHU B OPraHU3MeE T€, KOTOphIE
UMEIOT  pe3epB  aKTUBHO  pa3MHOXaOLUXCAd  Maloau(PepeHIupOBaHHBIX  KJIETOK
(kpoBeTBOpHas M NTUM(OUIHAS TKAHU, TOHA/bI, AMUTEIUN TOHKOTO KUIIEYHHUKA); K TKaHAM CO
CpelHEel paJuO4YyBCTBUTEIBHOCTBIO OTHOCSTCS KOXHBIE IOKPOBBI, SHJOTEIHH COCYAOB,
JeTKue, IOYKM, I€YEeHb, OpraH 3pEeHHs; HauMEHee pPaJuO4YyBCTBUTENbHBbIE (Haubosee
PaAMOPE3UCTEHTHbIE) TKAaHW B  OpPraHU3M€ -  BBICOKOCHEIUAIN3UPOBAHHBIE  MaJlo
oOHoBIIsIOIIMECS (MBILIEYHAst, KOCTHAs!, HepBHas TKaHM). Mckimoyenue u3 npasuia bepronbe-
TpuboHO COCTABIAIOT JUMQPOLMTHI - BBICOKOCHEIMATN3UPOBAHHBIE KJIETKH C BBICOKOU
pPazvo4yBCTBUTENBHOCTBIO.
Ha xnerouHoM ypoBHE palnOuyBCTBUTEIBHOCTD 3aBUCHUT OT psiia (aKTOPOB:

1) BenuuKMHA U OpraHU3alns TeHOMa (B T.4. KAPHOMMKHOTHYCCKUI HHICKC);

2) cocrosinue cuctemsl penapanuu JJHK;

3) comepkaHue B KIIETKE aHTUOKCHIaHTOB;

4) aKTHBHOCTh (EPMEHTOB, YTHIU3UPYIOUIMX TPOJYKTHl paJuoiiu3a BOAbI (KaTajmaza -
paspyliaeT INEepeKUch BOAOPOJA, CYNEPOKCUIAMCMYyTa3a - HWHAKTUBUPYET CYNEPOKCHIHBIN
paaukan);

5) MHTEHCUBHOCTH OKUCIIUTEIbHO-BOCCTAHOBHTEIILHBIX MIPOLIECCOB.

14. Paquo4yBCTBUTEJIBLHOCTH OPranu3mMa. BuioBasi u uHAUBHIYAIbHASA
PaANo04YyBCTBUTEIBHOCTb.

Otger: JlJis OLIEHKH pPaJuO4YyBCTBUTEIBHOCTH MCHOJB3YIOT TaKH€ YETKO PErMCTpUpyEMble
peakiuu, Kak BbDKMBaeMOCTh (WM TuOenb) KJIeTok Jubo opranu3smMoB. Mepoit
PaZIMOYyBCTBUTEIHPHOCTH OPTaHU3MOB CIYXKHUT J03a U3Ty4deHHs, BbI3biBaromias rudenb 50%
ocobeit  (JIIso). JKuBble OpraHu3Mbl pa3IHYHBIX BHIAOB CHJIBHO Pa3IMYalOTCA 10
pamguouyBcTBUTeNbHOCTH: JI[I50 anst cobak cocraBmsier 2,5 I'p, ans genoseka — 3-4 I'p, st
MbIien - 6-7 I'p, ms nrun u pei6 - 8-20 I'p, ms 3meit - 80-100 I'p, mist nacekombix - 10-100

© PIreOY BO «Uenl ' V»




@DoHJ OLIEHOYHBIX CPEACTB 10 aucnuIuHe «O0mas pagrobuoorus mo HanpasiaeHuro noarorosku 06.03.01

«buonorusy ®I'BOY BO «Uenl'V» crp. 14

I'p, mnst pactenuii - 10-1500 I'p. Haumbonee ycTOWYMBBIMHU SIBISIOTCS 3MEH, HACEKOMBIE,
pacTeHuss U 0COOEHHO OAKTEPHH.

Crenenp paJMOYyBCTBUTEIBHOCTH CHIJIBHO BapbHpyeT M B IpeAeiax OJHOIO BUAa —
WH/IMBUYalIbHAS PaJHOYyBCTBUTEIBHOCTh, & JIJIS ONPEICICHHOTO HWHIUBUAyyMa 3aBUCHT
TaKXe OT BO3pacTa M MoJja.

Ha momyisiiinoOHHOM ypOBHE PaliOYyBCTBUTEIILHOCTD 3aBUCHT OT CIICAYIONINX (aKTOPOB:

1) 0coOeHHOCTH FeHOTHIIA (2 3HAYUT U PEHOTHITNICCKHE OCOOCHHOCTH);

B uenoBeueckoit momymsumu 10 - 12%  mromeidt oTiWuaroTcs  MOBBIMICHHOM
paIuoYyBCTBUTENLHOCTRI0. CBS3aHO ATO C HACIEACTBEHHO CHIDKCHHOH CIIOCOOHOCTBIO K
mukBuaammu paspeiBoB JIHK, a Takke cO CHMKEHHOM TOYHOCTBIO MpOLiEcca pernaparuu.
[ToBbIIeHHAsT PAIHOYYBCTBUTEILHOCTh COMPOBOXKIACT TaKUe HACIICICTBCHHBIC 3a00JIeBaHUS,
KaK aTaKCHsI-TEJICAHTUIKTA3Ms, TUTMEHTHAs KCepoaepMa.

2) pusnonoruyeckoe (Hamp., COH, 60POCTh, YCTAIOCTh, OEPEMEHHOCTB )

WIN TTATO(PHU3UOTIOTHYECKOE COCTOSTHUE OPTaHNn3Ma;

3) mout (6osiee YyBCTBUTEIBHBI MYXKUUHBI, Y MY)KYMH OOMEH HHTCHCUBHEE);

4) Bo3pacT (HaMMEHEEe YYBCTBUTCIIBHBIM SIBJISICTCS 3pENbIii  BO3pacT); 0Co00 CleayeT
OCTAHOBUTBHCS Ha OCOOEHHOCTSIX pPaJMOYyBCTBUTEILHOCTH BO BHYTPUYTPOOHOM IMEpUOJIE.
PannouyBCTBUTENBHOCTD TUIO/A TEM BHINIE, Y€M OH MOJIOXKE. B 3aBHCHMOCTH OT BpeMEHH
3aKJaJIkk, GOpMHUPOBaHUS U TUGPEPEHIIMPOBKH OPraHOB M CUCTEM JIFO0Aask U3 HUX MOXKET
OKa3aThCid KpailHe paJHOYyBCTBHTEIBHOH HE3aBUCHMO OT pPaJWOYyBCTBUTEIBHOCTH BO
B3pOCJIOM COCTOSTHUH.

15. PapmanmonHble cHHApPOMBbI. KpuTHyeckme cucTreMbl, 3HAYeHHMe MX B Pa3BUTHH
JIy4eBOronopaKeHusi 1 BOCCTAHOBJICHHSI.

OtBer: OcOOEHHOCTH MOpa)KEeHHsI OpraHU3Ma B IIEJIOM OIpeaestoTcs AByMs (pakTopamu: 1)
pPaZnOYyBCTBUTEIBHOCTBIO TKAaHEH, OPraHOB M CHUCTEM, HEMOCPEICTBEHHO IT0/IBEPTAOIINXCS
o0TydeHuto; 2) MOTJIOMEHHON 1030i M3IydeHus U ee paclpeleneHueM Bo BpemeHu. llpu
00JTy4eHUH CTPaNaOT BCE OPTaHbl U TKAHU, HO BEIYIUM JIJIsl OpraHU3Ma SIBJISIETCS TIOPAKEHHE
OJIHOTO WJIM HECKOJIbKMX KPUTHUECKUX opraHoB. Kputuueckuil opran — opra, TKaHb, 4acTb
TeJNa WIA BCE TeJNO, OOJNydeHHE KOPOrO B COOTBETCTBYIOIIMX YCJOBUSAX TMPUYHHSET
HauOoNBIINI yIepO 310POBbIO JAHHOTO JIMIIA WIIM €0 MOTOMCTBA.

B 3aBUCHMOCTH OT KPUTHYECKOTO OpTraHa BBIACISIOT TPH PATUAIIMOHHBIX CHHIPOMA:

1. KocTHO-MO3roBoif CHHAPOM pa3BHUBaeTCs MpHU oOiyueHHMM B jauanasone o3 1-10 I'p.
CpenHsisi TPOAOIDKUTEIHHOCTh JKM3HM TIpu HeM He Oonee 40 cyTrok, Ha TepBBIA IJIaH
BBICTYNAIOT HapyLIEHHUs KPOBETBOPEHHUSA. B KOCTHOM MoO3re HaxXOAWTCsS /1Ba THIMA KIETOK:
MOJIOJIBIE JIEISAIINECs KIETKH M 3pelibie (PyHKIIMOHATIbHBIE KIIETKH repudeprueckoid Kposu. B
COOTBETCTBUM C TMpaBWwiIoM bepronse-TpuOGOHI0, TiepBbIE  OTIMYAIOTCS  BBICOKOU
pPaZvovYyBCTBUTEIBHOCTBIO, @ 3pelible KJIETKH (3a MCKIIIOUEHHEM JMMQOLUTOB), HECOMHEHHO,
Oosiee paAMOPE3UCTEHTHBI. Y MEHBIICHUE YMCIEHHOCTH KJIETOK KOCTHOTO MO3Tra HauWHaeTCs
TOTYaC TMOCTe OOJNydeHUs M TOCTETIEHHO JocTHraeT MuHUMyMa. OCHOBHas TpHYUHA
KaTacTpo(UYECKOro OIMYCTOIIEHUS KOCTHOTO MO3ra Ha CaMbIX PAaHHHUX CTAaausIX OOIydeHUs
COCTOUT B TOBPEXKICHUH POJIOHAYAIBHBIX KJIETOYHBIX O3JEMEHTOB, TJIABHBIM 00pa3oM
CTBOJIOBBIX KJIE€TOK M MAacCOBOM THOENn JeNsAMIMXCs KIETOK IpHU TPOJODKAIOLIEMCs
HOCTYIICHUH 3PEJIBIX 3JIEMEHTOB Ha MepuQepHIo.

2. XKenyno4HO-KUIIEYHBIH CHHIIPOM pa3BUBAeTCs NMpH o01ydeHUH B nuanasone 103 10-80 I'p.
CpenHsisi TPOJOJDKUTEIBHOCTh JKU3HH COCTABISIET OKOJIO 8 CYTOK, BEIYIIMM SIBISETCS
Hopa)keHHe TOHKOTro KuieyHuka. CHHIPOM BKIIIOYAET KJIETOYHOE OMYCTOLICHHE BOPCHUHOK U
KPHUINT KAIIEYHUKA, HH)EKIIMOHHBIE MPOIECCHI, MOPAKEHNUE KPOBEHOCHBIX COCYIOB,
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HapyllieHre OajaHca XHJIKOCTH M 3JCKTPOJIMTOB, HAPYIICHHUE CEKPETOPHOW, MOTOPHOW H
OapbepHO (QYHKIIMH KUIICYHHKA.

3. UepeOpanbHblii cuHIpOM pa3BUBaeTcs npu oOmyueHuu B jgo3zax Oomee 80-100 I'p.
[TpomOIKUTETPHOCTh JKU3HU COCTABISIET MEHee 2 CYTOK, pa3BUBAIOTCS HEOOpaTHMbIe
usmeHenus B [THC, koTtopast COCTOUT U3 BRICOKOAM(PPEPESHIIMPOBAHHBIX HEACSAIIUXCS KICTOK,
OTJIMYAIOIINXCSI BBICOKOH PaJMOPE3UCTEHTHOCTHIO, TIOATOMY MHpPH OOJYYCHHH TOPaKEHHBIX
KJICTOYHBIX MOTEPh HE ObiBaeT. ['MOCb HEPBHBIX KJIETOK MPOMCXOIHUT MPH OTPOMHBIX J103aX
nopsiika coteH ['p. B yeTambHOM HMCXO€ BaKHYIO POJIb UTPAET MOPaKCHHUE KPOBEHOCHBIX
COCYJIOB C OBICTPBIM Pa3BUTHUEM OTEKA MO3Ta.

16. OcTpas JryuyeBasi 60s1e30b. Kitaccupukanus JryueBoii 6os1e3u1 no ¢gopmam, cTeneHn
THAKECTH M MIepHOoJAaM TedeHUsl.

OrtBer:

Bh1ensoT 0CTpyIO U XpPOHUUYECKYIO OOJIE3Hb.

1.Octpas nydeBas 6osie3nb (OJIB) - nposBiseTcss Kak MpU BHEIIHEM, TaK U IIPU BHYTPEHHEM
o0nydyeHun. B cirydae 0JJHOKpAaTHOTO paBHOMEpPHOTro BHeNIHero (GotonHoro odmyuenus OJIb
BO3HHUKAeT NpHU MoriomeHHol no3e D onee 1 I'p um monpaszensiercss Ha 4eTblpe CTENEHU
TSAXKECTH.

2. XpoHuueckas JryyeBast 00Jie3Hb (POPMHUPYETCS MOCTENIEHHO NPU JAJIUTEIBLHOM O0JIy4yeHHH
J103aMH, 3HAUYEHUS! KOTOPbIX HUXKeE 7103, Bbi3biBatolux OJIb, HO BbllIe IpeIenbHO-A0yCTUMBIX.
[TocnenctBus - neiko3, omyxounu - yepe3 10 — 25 et BO3MOKEH JIeTaabHbIH UCXO/.

JlydeBass Ooyie3Hb BO3HHKAeT B pe3yiabTaTe BO3ACHCTBHS pa3NIW4HbIX BUaAoB WU #u
XapaKTepU3yeTcss CHMITOMOKOMIUIEKCOM, 3aBUCSIIUM OT BUJIA [TOPAXKAIOLIET0 U3Iy4eHUs, ero
JI03Bbl, JIOKAJIM3aLUN UCTOYHUKA PATUOAKTUBHBIX BEIIECTB, PACIIPEAEIEHUS 103bl BO BpEMEHU U
TEJe YeI0BEKa.

Boigenstor 5 knunndeckux ¢popm OJIb B 3aBUCUMOCTH OT J103bI 00TyUYESHHUS:

1

2.
3.
4.

KoctHomosrosas (1-10 I'p).

Kumeunast (10-20 I'p).

Tokcemuueckas (cocymucras) (20-80 I'p).

Lepebpansuas (80-120 I'p). [To 0cOOEHHOCTSIM KIMHUYECKOW KapTHHBI 0003HAYaeTCS
KaK MOJTHUEHOCHAs WIU OCTpeiiiias mydeBas 0oJie3Hb CMepTh Moj JydoM (Oonee 120

I'p).

Koctaomosrosas ¢opma OJIb (KM OJIb) - enunctBenHass ¢opma OJIb, xoropas umeer
nepuonbl u creneHu Tsokectu. Cremenu Tspkectn KM OJIB (B 3aBHCHMOCTH OT J103bI
00JTy4eHUs YeJIOBeKa):

1.
2.
3.
4.
ITepuno
1.
2.
3.
4.

nerkas (1-2 I'p),
cpennetshkénas (2-4 I'p),
msokenas (4-6 I'p),

KpaitHe Tspkenas (6onee 6 I'p).

161 KM OJIb:

HayvalbHbIHN (IEPBUYHON peakuun),
MHHUMOT0 0JIaronoyy4us,

pasrapa,

BOCCTAHOBIICHUS (MJIH JIETAIILHOCTB)

17. ComaTuyeckue u HacJieAcTBeHHbIE (P PeKTHI 00, TydeHU .

OrtBer:

coMaTHueckuit (oT rpedy. sOma - Teno) HPPekT — TepMHuH, 0003HAUAOIINN

MPUHAJJIEKHOCTh K TEIy OpraHu3Ma, MCIOJb3YeMbIH, Hampumep, Uis 0003Hau€HUs KIIETOK
OpraHu3Ma, He UMEIOIIMX OTHOIICHHUS K Iepeiaue reHeTHIeCKO HH(popMaIiy mocieayomum
MOKOJIEHUSIM; Ouonornyeckre 3(eKTsl, BHI3BAHHbIE HOHU3UPYIOIIUM U3TyYeHHEM B
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COMATHYECKUX (T.€. HE TOJIOBBIX ) TKAHIX 00JYYEHHOTO OpraHu3Ma.

Comatnueckue 3¢ (HeKTbl MOTYT OBITh AETEPMUHUPOBAHHBIMU U CTOXACTHYECKHUMHU.
Croxactudyeckue comaruueckue d3PQPEeKThl — O5TO BO3HHUKHOBEHHE 3JI0KAYeCTBEHHBIX
HOBOOOpa3zoBaHUi (OMyX0Jieii) B pa3IUYHbIX OpraHax M TKaHIX O0JIy4eHHOTO OpraHu3Ma.
Haubonee gacto BcTpedaroTCs 37I0KAYECTBEHHBIE OITYXOJIM KOXH, KOCTEH, MOJOYHOH U
HIUTOBUTHOM XKelle3, SMYHUKOB, JIETKHX, a TaKKe JIelKo3bl. OHM BOZHUKAIOT Yepe3 AIUTEIbHOE
BpeMsI 1TOCJIe 00TyUeHUsI, T.€. SIBISIFOTCS OTAAJICHHBIMU MTOCIEACTBUSIME O0TydeHUSI.
JlerepmunupoBanHblie 2P GEKThI BCET1a ABIAIOTCI COMATUYECKUMH.

I'enernyeckue 3(hPeKThI BCEr1a SBISIFOTCS CTOXACTUYECKUMHU.

1) Comatnyeckue (TeaecHbIC) — BO3HHKAOIIKE B OPraHU3Me YesIOBEKa, KOTOPBIH MOBEPrayics
00JTy4EHHIO.

2) I'eHeTHYECKHE - CBA3aHHBIC C MOBPEKICHUEM MCHETHYECKOTO ammapara (I0J0BbIE KIECTKH Y
KCHIIH U MY>KYHH) ¥ TIPOSBISIFOIINECS B CIICAYIONIEM HIIX TIOCIEAYIOMIHNX TTOKOJICHHUSX:

9TO JeTH, BHYKM M Oojiee OTJaJIeHHble MOTOMKH YEIOBEKa, MOJBEPrUIerocsi OO0Iy4YeHUIO.
['enernyeckue — HacneACTBEHHbIE 00JI€3HU, 00YCIIOBIEHHbBIE T€HHBIMU MYyTallUSMHU.
Croxactuyeckue 3PQPeKThl OIEHUBAIOTCS 3HAYCHUSAMH dPPEKTUBHON (SKBUBAJIIEHTHOM) 03B
HMeroT IIUTENbHBIA JIATEHTHBIA (CKPBITBHIM) MEpPUOJ, M3MEpSEeMBbId J1eCATKAMU JIET IOcIie
00y4yeHus1, TpyJHO OOHAPYKUBAEMBI.

['enernyeckue — HaclleICTBEHHbIE O0JIE3HU, 00YCIOBICHHBIE T€HHBIMU MYTaIUSIMHU.
Croxactuyeckue 3(pPexThl OLIEHUBAIOTCS 3HAUCHUSAMU PPEKTUBHON (IKBUBAJICHTHOM) 10361
HMmeroT IUTeNnbHbIA JJATEHTHBIN (CKPBITHIN) MEPUOJ, U3MEPSAEMBIN 1€CATKAMHU JIET MOCIIe
00ny4yeHus1, TpyJJTHO OOHAPYKUBAEMBI.

CroxacTuyeckne comMaTHdeckue OJPQPEeKTsl — OTO BO3HUKHOBEHHE 3JI0KAYEeCTBEHHBIX
HOBOOOpPa30BaHMUM (ommyxoJsiel) B pa3iMyHBIX OpraHax M TKaHAX OOJyYEeHHOTO OpraHu3Ma.
Hambomee 9acTto BCTpedaroTCsi 3JI0KQYECTBEHHBIE OITyXOJIM KOXKH, KOCTEH, MOJIOYHOW W
IIUTOBHUIHOM KeJie3, IMYHUKOB, JIETKUX, a TakXKe JIeiiko3bl. OHM BO3HUKAIOT Yepe3 AITUTEIbHOe
BpeMsI TI0CIIe OOIY4EHUSI, T.€. SBIISIOTCS OTIAICHHBIMHU TTOCIEACTBUSIMHU O0TydSHHS.
Comarngeckne 3pPeKTs MOTYT ObITh JETEPMUHUPOBAHHBIMHU U CTOXAaCTHUECKUMH.
JerepmunupoBaHHbie 3()(HEKTH Beera SBISIOTCS COMAaTUIECKIMU.

['enetnueckue 3 PexTs! Bcera ABISIOTCA CTOXaCTHUECKUMH.

18. CTroxacTuueckue 1 AeTePMHUHUPOBAHHBIE paHooHoIornyeckue 3¢gpPexTol.

Ortger: [locneacTust 00aydeHHs YeI0BEKa MOTYT IPOSIBISATHCS B IBYX BapHaHTaX — TKAHEBbIE
peakuuu (IeTepMUHUPOBaHHBIE 3PPEKTHI) U CTOXaCTHYECKUE I (PEKTHI.

TkaHeBble peakuu (IeTePMUHUPOBAHHBIE YPHEKThI) — ITO KIMHUUECKH 3HAYMMBbIe 3D PEKTHI,
KOTOpBIE NPOSBIAIOTCS B BHUJAE SIBHOM IaTOJIOTWH, HAPUMEP, OCTPOrO WIM XPOHHYECKOIO
Jy4eBOTO CHHJIPOMA, JIYYEBBIX OXOTOB (TaK Ha3bIBa€Mbl€ MECTHBIE JyueBble IMOPAKEHUs),
KaTapakThl XpycTajuKa Tja3, KIMHUYECKH pPETUCTPUPYEMBIX HapyLIEHHH TIe€MOI033a,
BPEMEHHOM HWJIM IOCTOSTHHOM CTEPWJIBHOCTH M Jp. JleTepMHUHUPOBAHHBIA — ONPEICICHHBIN,
OPUYMHHO OOYCIIOBJIEHHBIE, BBI3BAHHBIE WOHM3HMPYIOUIMM M3JIy4YeHHEM OHOJIOrMYecKHe
addektrl, umeromue: 1)mopor BosuukHoBeHust (0,5 - 1 I'p), T.e. mMOpPOroByro 03y, HUXKE
KOTOPO# 3TH 3((heKThl OTCYTCTBYIOT, 2) BBIIIE TOPOra BEPOSTHOCTH MOSIBICHUS BO3pAcTaeT ¢
YBEJIMYCHUEM JI03bl 3) CTEMeHb TSDKECTH TakuX dS((GEKTOB HAMPSAMYIO 3aBUCHT  OT
MOTJIOIIEHHOM J103bI O0JIyUeHHs - UeM OOJIbIIE /1032, TEM TsKelee MOPaKEeHHUS.

TkaHneBble peakuuu (IeTepMUHUPOBAaHHbIE 3((EKTh), KaKk MpaBUIO, BO3HUKAIOT NpU
3HAYUTEIBHBIX [03aX OOJy4YeHUS B OCHOBHOM 3a cyeT rubenu OONBIION J0NM KIETOK B
MOBPEXJACHHBIX OpraHax WM TKaHSX.

Croxactuyeckue  (BEPOSTHOCTHBIE) —  BBI3BAaHHBIE  MOHM3UPYIOLIMM  H3JIyYE€HUEM
ouonornueckue dHQPEeKThl, HE UMEIOIINE JTO30BOTO MOPOra BO3HUKHOBEHHS (T.€. peam3alus
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CTOXAaCTUYECKUX A(PPEKTOB B COOTBETCTBHM C JHMHEHHOW, OECIOpPOroBOi MOENBIO J103a-
3¢ dexT TeopeTruecku BO3MOKHA MPH CKOJIb YTOJHO «Majloi» 7103 00JIydYeHHs ), BEPOSTHOCTh
(puCK) NOSIBJIEHHS KOTOPBIX IOBBIIIAETCA C YBEJIMYEHUEM J103bl, & TSDKECTh IIPOSBICHUS HE
3aBUCUT OT J03bl. BO3HHMKAaIOT B pe3ylbTaTe MYTareHHOro JEHCTBUS HOHHU3UPYIOLIETO
U3JIY4EHHUs, KOT/Ia KIETKa IMOJA JICHCTBHEM H3JIy4eHHUs He MOorudaer, HO B HEW MPOUCXOAUT
noBpexaeHue renoma. Hayunsrit komurer OOH no aeiicteuto aromuoit paauanuu (HKIAP) u
MexnyHapoaHblii koMuTeT 1o paauanumoHHod 3amure (MKP3) npunum k BbIBOAy, UTO
JIOKa3aHO TOJBKO J[BA OCHOBHBIX BHJA CTOXacThyeckux 3¢¢ekToB ob6myueHus. Ilepsbiii
BO3HMKAET B COMAaTHUECKUX KJIETKAX M MOXET OBbITh MPUYUHON Pa3BUTHA paKa y 00JydeHHOTO
uHANBUAA. BTOpOl BUJ, MOSBISIONIUICS B 3apOJBIINIEBON TKAaHU MOJIOBBIX KENE3, MOXKET
NPUBECTH K HACJIETyeMBbIM HapyIICHUSM Yy IOTOMCTBA OONydeHHBIX Jozei. CToxacTudeckue
comaTuieckue 3(G(EKThl OLICHUBAIOTCS 3HAYCHUAMHU A(G(OEKTUBHON (?KBHBAJICHTHOM) I03BI,
UMEIOT JUINTENbHBIN JTATEHTHBIA EpHOJ (BpeMs MEXAYy HauajJoM O0JIy4eHUs U KIMHUYECKUMU
MPOSIBICHUSIMU JIy4eBbIX 3(()EKTOB), U3MEpsIeMbIi JecsITKaMH JIeT Mocjie 00JIydeHus, TPYAHO
00OHapy>XKHBAEMBI.

19. Teopus nonaxaHusi 1 MUIIEHH.

OtBer: OpHO U3 TEOPUM BbIpaXKaeT CTPEMJICHHE YCTaHOBUTb O0OIIMEe, B OCHOBHOM
(eHOMEHOJIOTNYECKUE, HO 00s13aTeIbHO KOJIMYECTBEHHbBIE 3aKOHOMEPHOCTH,
XapaKTepU3yIoIlue HayalbHbIe 3BEHbs JIyUEBOI'O MMOpaKeHUs KiIeTku. OHa U3 NepBhIX TEOPHUM
OMOJIOTUYECKOTO JIHCTBUSI HOHU3UPYIOUINX H3NydeHuii; copmymuposana B 20-30-x rr. 20 B.
Ota TeopHs He ABISETCS YHUBEPCAIbHOM, OHA HEe O0BACHSAET BCeX OMOJIOrHYEcKUuX IPPEKTOB,
BO3HUKAIOIIMX MOJ JEHCTBUEM HMOHM3HUPYIOMIMX M3nydeHuid. Hanbonee paHHuEe U U3BECTHbBIE
NpECTaBICHUs, OTHOCALIMECS K IEpPBOMY HANpaBJICHUIO, MPUHATO 0003HayaThb TEPMUHOM
KOJIMUECTBEHHAs! PaJuoOnOJIOTHs, XOTs, KOHEYHO, B PaJMOOMONIOIMH €CTh MHOTO U JPYTUX
KOJINYECTBEHHBIX 3aKOHOMepHocTell. KaMeHb NpeTKHOBEHMs Ha MYTH pa3rajkd OCHOBHOTIO
PaaroOMOIOTHYECKOTO MMapajoKca COCTOMT B HEOOXOJIMMOCTHU IMPaBHIJIBHOIO HCTOJIKOBAHMS
HECOOTBETCTBHMSI MEXJy HHUYTOXKHBIM KOJIMYECTBOM IOTJIOIIEHHOW KJIETKOH 3HEpruu
U3ITyYEHUS! U BBI3BIBAEMBIM SKCTpeMallbHbIM Ouojormdeckum s¢pdexkroM. [Ipu oObsicHeHun
ATOTO MapaoKca B KOJMYECTBEHHON PaoOH0I0Tuu ObITH c(hOpMYyIHMPOBAHBI 1BA MTOJIOKEHHUS,
JIe)Kalie B OCHOBE TaK Ha3bIBAEMOM TEOpUU MUIIEHHU.

B ocHoBe Teopum nexar ABa monoxeHus. IlepBoe W3 HMX — NPUHLUN TONAJAHUS —
XapaKkTepU3yeT OCOOCHHOCTh JCHCTBYIOMIETO HM3TydeHUs. DTa OCOOCHHOCTh 3aKJIIOYAETCS B
JUCKPETHOCTH TIOTJIOLICHHUSI SHEPTrUM HU3JIy4EHHUs, T.e. MOIJIOIIEHUS MOPIHUM SHEPruH MpU
CIIy4ailHOM MONAaJaHUH B MUILIEHbD.

Bropoe monokeHue — NPUHIMIT MULIEHW — YYUTHIBAET OCOOCHHOCTH 00JIy4aeMoro o0ObeKTa
(KJIETKH), T. €. pa3inyhe B €€ OTBETe Ha OJAHO W ToXe momaganue. [IpuHuMn nomagaHuii -
XapakTepu3yeT 0COOEHHOCTH JIEHCTBYIOIIETO areHTa - JUCKPETHOCTb MOTJIOIIEHHS SHEPIHH.
[IpyHIMIT MMIIEHW - YYUTHIBAET OCOOEHHOCTh OOJIy4aemMoro OObeKTa — KIETKH — €€
BBICOKYIO T€TEPOr€HHOCTb B MOP(}OJIOrHYecKoM M (PYHKUIMOHATIBHOM OTHOUICHUSX, a,
CJIeIOBAaTENbHO, pa3jINyure B OTBETE Ha OJHO U TO )K€ MOTMalaHue

['maBHOE TOCTOMHCTBO TEOPUHU “MUIIEHU COCTOUT B TOM, YTO OHA Jajia MPOCTOe OOBCHEHHE
PagroOrOIOTHYECKOTO TIapaJiokca - IKCTPEMalbHBIN 3(P¢GEKT, BOSHUKAIIMA B KIETKE B
pe3yjibTare IMOIJIOMIEHUS! HUYTOXKHOM MO BEJIMYMHE SHEPrHM, NPOUCXOAMT BCIEACTBUE
JTUCKPETHOTO aKTa ee pa3MeHa (IomajJaHusi) B KPOLIEYHOM, HO JKMU3HEHHO Ba)XHOM
MHUKpooObeMe (MUIIEHHN ), HapuMep, B YHUKaIbHOU Mojekyie JTHK.

20. CroxacTu4eckasi TeOpusi 0MOJIOTHYECKOT0 AeiCTBUSI HOHU3UPYIOIIUX U3JTydeHHId.
Otet: JlanpHEWIIMM pa3BUTUEM TEOPHUM MPSMOrO JICHCTBHS W3IYYECHUH SABUJIACh
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CTOXACTUYECKasi TCOPHsI, KOTOPasi, TaK JK€ KaK U TEOPHUS MUIIICHHU, YIUTHIBACT BEPOSITHOCTHBIN
XapakTep MonajaHus U3Ty4YeHUs] B UyBCTBUTEIBHBIH 00bEM KIIETKH, HO B OTJIMYHE OT HEEe OHA
€IIe YYHUTHIBAET M COCTOSIHME KIETKH KaK OWOJOTHYEeCKOro OOBeKTa, JIaOWIbHOU
JTMHAMUYECKON CHCTEMBI.

[lpennaraercs cnenyromas teopusi. Krerka kak naOuibHas JMHAMHUYECKash CHUCTEMa
MIOCTOSTHHO HaXOJUTCS B CTaJIUH NIEPEX0/a U3 OJTHOTO COCTOSIHHS B APYroe MyTeM KJIETOYHOTO
JeNeHUs - MUTo3a. Ha KakIoil cTaauu AENEHUs] CYIIECTBYET BEPOSATHOCTH MOBPESKICHUS €€
BCJICJICTBHE PA3IMYHBIX (PAKTOPOB, B TOM YHUCIIC U palMallMOHHOrO. M31ydyeHue BiuseT Ha Bce
Gda3pl U CTaauK KICTOYHOTO LHUKJIA, OJHAKO, PATHOYYBCTBHUTEIBHOCTh KICTKH B Pa3IHUYHBIC
CTaJlu¥ MUTO3a HEOJMHAKOBas. B 3aBUCUMOCTH OT CTaJIMU JICJICHUS] M3ITyYCHHE OKa3bIBacT Ha
KIIETKY pa3HOe JCWCTBHE: HAWOOJBIIYI0 YyBCTBUTEIHLHOCTh K HMOHU3HPYIOIIEMY H3ITYYCHHIO
UMEeT KJIeTKa B Havase JAesieHus (cTaaus mpoda3ssl) - 00JydeHHE TOPMO3UT €ro 3aBEPIICHHE.
OOGiydenue B mepuoJ WHTep(da3bl (CTamus JKU3HEHHOTO IMKJIA KICTKH MEXKIY IBYMS
MOCJICIOBATEIBHBIME  MUTOTHYECKUMH  JICJICHUSIMH) TPUBOJUT K TIOTEpE CIIOCOOHOCTH
NPHUCTYNaTh K HOBOMY JICJICHHIO. B 3THX ciy4asx JIETKO Hapylaercs CTPYKTypa
XPOMAaTHHOBOTO BEIIECTBA, B PE3yJIbTATE YETO KJIETKA MOXET OTHOHYTh.

UyBCTBUTEABHOCTh KJIECTOK K OOJYYECHHIO TPSAMO MNPOMOPIHOHAIbLHA HWHTCHCHBHOCTH
KJICTOYHOTO JIeNIeHUs] W OOpaTHO MPONOPIMOHAbHA CTENeHH UuX Au(QepeHIMPOBKH
(MCKJIFOUEHHUE COCTABIISIIOT BBICOKOAM(GEPCHIIMPOBAHHBIC, HO HEICTSAIINECS HEPBHBIC KICTKU
U uMQOIMTE KpoBU) - mpaBwio bepronbe u Tpubonma. CriemoBarenbHO, Hamboiee
MOBPEXKIAEMbI KJIIETKH T€X TKaHEH, KOTOpbIe 00JIaaf0T BEICOKOM MUTOTHYECKOM aKTHBHOCTBIO.
K HUM OTHOCATCS KJIETKM OpPraHOB KpPOBETBOPEHHUs (KPAacHBIM KOCTHBIH MO3T, CEJIC3CHKa,
auM(OY3ITbl), TOJOBBIX JKENIe3, SIUTEIHS KHIICYHWKA M JKEIyAKa, a TaKKe KICTKH
ObICTpOpacTyIIUX OImyxoJieil. [ JTaBHYI0 OTBETCTBEHHOCTh 3a T'MOENb KJICTKH MPU OOTy4CHHU
HECET S/IPO.

21. BeposiTHOCTHASI MO/IeJIb PATMAINIMOHHOTO MOPAKEHUs KJIETKH.

Otsert: CornacHo 3TOi MOJIeH pa3Hble KIETKHU, MTOJIBEPTHYThIE 00TyUYEeHHUIO B OJJHOU U TOH ke
J103€, TMOPaKarOTCsl B Pa3HOM CTEMEHU B COOTBETCTBUHU C MPUHIIMIIOM TOIAaHUs, HO JIIOObIE
MOBPEKJCHHUS TPOSABISAIOTCS C  BEPOATHOCTBIO MEHbIIE €IWHULBL. Peanmn3oBaHHBIE
MTOBPEK/ICHHUS HACIEAYIOTCS MIPU JIEJICHUH KIJIETOK U C HEKOTOPOW BEPOSITHOCTHIO, 3aBUCAILECH
OT YMCJIA OTUX MOBPEKICHUMN, IPUBOIAT K HEOCYLIECTBICHUIO KJIETOYHOTO JAEIECHUS.

C no3urnuii xe BEpOSITHOCTHOW MOJIEH MPOIECC PAAHAIIMOHHOTO MOPAXKEHUST KIETKH MOXKHO
dbopManbHO pa3AeTUTh Ha TPH dTara.

[TepBbIit 5Tanm — OCyIecTBICHUE COOBITUH MOMagaHus, B PE3yJIbTaTe KOTOPHIX (hOPMHUPYIOTCS
IIEPBUYHBIEC IOTEHIMAJIBHBIE TOBPEKICHUS.

BTopoii aTan paauaiiOHHOTO MOPAXEHUSI — Pean3alus NOTEHIMAIbHbIX MOBPEXKICHM. Tak
KaK KJIETKH CITOCOOHBI BOCCTAHABIMBATHCS OT JIyYEBHIX MOBPEKIACHHM, TO pPeaTn30BaHHBIMU
OKa3bIBAIOTCA HE BCE BO3HUKIINE NOTECHUUAIbHBIE MOBPEXKACHUSA, a JIAIIb YacTh UX.
CrnenoBaTenbHO, paIuOUYyBCTBUTEIBHOCTD KIETKU ONPEAEISAETCS U BEPOSITHOCTBIO pealn3aluu
MOTEHIMAIBHOTO MTOBPEKICHUS

Tperuii 3Tan paguallOHHOTO NOPAXKEHUA— Pa3JIMYHbIE BTOPUYHBIE HAPYIIEHUS HOPMAJIBHOTO
MPOTEKaHUs BHYTPUKJIETOYHBIX MPOIECCOB, BbI3BIBAEMbBIC peaju3aluend MoBpexaeHud. Ha
AOTOM OJTalle TakKe€ BO3MOKHO BOCCTAHOBIICHME KIIETOK OT ITOCHEIACTBUM pPEaTn30BaHHBIX
MOBPEKICHUIN WIIM UX KOMITCHCAIUA.

22. T'unoTe3a JUNMUIHBIX PAIMOTOKCHHOB U IENMHBIX PeaKIIHii.
Otger: /lanHas rumnote3a MPEACTaBISET KAueCTBEHHYIO KOHIICMIIMIO - TOMbBITKA YyKa3aTb
KOHKPETHBIE OMOXUMUYECKUE TTPOIIECCHI, ONPEACIISIONTNE ONOTOTHIECKOE ICHCTBHUE paIHalIliy.
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PagunoOunonornueckuii mapagokc HECOOTBETCTBHSI MaJIbIX KOJUYECTB TOTJIOMICHHON SHEPTUU C
pasuTeNbHBIM OHONOrHYECKUM 3(PPEKTOM C MO3UIUN KAYECTBEHHBIX THIIOTE3 OOBSCHSIETCS
HaJIUYUEM pPa3UYHBIX OHUOJOTHYECKUX MEXAHU3MOB YCUJICHUS TNEPBUYHBIX TOPAXKCHUH.
['mnores3a MUMUIHBIX PAAUOTOKCHHOB Oazupyetcs Ha BbiBuHYTOM b. H. TapycoBeim u H. M.
OMaHy>3JIeM KOHILENIMUA O PELIAOLIEH pojiM B HadaJbHBIX MPOLIECCAX JIyYEBOIO MOPAKEHUs
HEMHBIX OKHCIUTENIbHBIX peakiuuil CBOOOJHOPATUKAIBLHOIO THUIA, HauOosiee MOIXOSIINM
CyOCTpaTOM JJIsl KOTOPBIX SIBIISTFOTCS JTUTTHIBI.

[lon pelicTBueM paavallud MPOUCXOAUT OKHUCIeHHEe JunaoB. OOpa3yloTcs JUIUIHBIE
PaAMOTOKCUHBI.

Jlunuapl npeAcTaBisAiOT cOOOM CTPYKTYpPHBIE 3JI€MEHTHI KIETOYHBIX MEMOpaH, UX MOpakeHHe
NPUBOAUT K HAPYIICHUIO PETYJIAINH XWMHU3Ma JKUBOM KIETKH BIUIOTH JO YPOBHA,
MPUBOJAIIETO ee K rudenu. ['unore3y MUNUIHBIX PaAMOTOKCUHOB M IIEMHBIX PEAKIINH ClieyeT
paccMaTpuBaTh JIMIIb KaK MOMBITKY OOBSICHUTH OJAHO 3BEHO B CJIOKHOM IMATOT€HETHUYECKOM
KOMIUIEKCE JyYeBBIX DPEAKIIMi, yAEIbHYIO POJb KOTOPOrO B JIy4eBOM THOENM KIETKU ellle
MPEJACTOUT OIICHUTD.

23. CTpPYKTYpPHO-MeTa00/1nYecKasi TeOpHs JAeiiCTBUS PaJHALMH HA KJIETKY.

OtBer: CrpykTypHO-MeTa0oauueckass Teopus paauanvoHHoro mnopaxenus A.M.Kysuna. B
ATOW TEOPUHU BEAYyILas posib B paAHALIMOHHOM 3(P(PEKTe OTBOJUTCS HAPYUICHUSIM B KJIETOYHOM
aape u OuomeMOpaHax. buomeMOpaHbl UrparOT HUCKIHOYUTENBHO BAXXKHYIO POJIb B JICJICHUU
KJIETKU. OKClIepuMeHTalbHO moka3aHo, yto JIHK cBsd3ana ¢ OumomemOpaHamu: Hauaio
pacruietanus cnupainu u cunre3a JJHK npoucxoaut B Toukax ee NpUKpEIIeHus K MeMOpaHe.
Ha mnoBepxHocTH OmomMeMOpaH HMMEIOTCSI OCOObIE PpELENTOphl, IMEPEAAIOIINe CUTHAIIBI
TOPMOHOB 4Yepe3 JUNHuIbl MeMmOpaH (oOmmMpHas Trpynmna OPUPOAHBIX OPraHUYECKUX
COEMHEHUH, BKIIOYANONIAs >KUPBl U KUPONOJOOHBIE BemiecTBa). Jlummuael MeMOpaH,
HOoJBEprasch BO3JCHCTBUIO MOHU3UPYIOIIEH pagualuy, B MPUCYTCTBUU KHUCIOPOAa 00pa3yroT
NepPOKCUIBl W MPOAYKTHl HUX pacmajza. OTH HM3MEHEHUS NPUBOIAT K HapYyLIEHUIO
NPOHHUIIAEMOCTH MEeMOpaH U BaXKHBIX META0OJMUECKUX MPOILIECCOB: MHAKTHBALUN (PEPMEHTOB,
TOPMOHOB, MOJIABJIEHUIO 3HepreTuueckux ¢QyHkuil mutoxonapuil u cunresa JJHK u PHK,
paccTpOMCTBY YIPABIISIFOLIMX CUCTEM U APYTUM TSKEIIBIM MTOCIEICTBUAM.

TakuM 00pa3oM, B CTPYKTYpHO-METAa0OJIMYECKONW TEOPHUH K paJUalliOHHOMY IOPAKEHUIO
AJIEPHBIX MaKpOMOJIeKyNl ((pakTop HpsMOro AEHCTBUS B TEOPHUH «MULIEHHW») J00aBISAIOTCS
HapylIeHUs  [UTOIUIa3MaTHMYECKUX  CTPYKTYp M U3MEHEHHE UX  HOPMAaJIbHOIO
(GYHKIMOHUPOBAHUSA. DTU M3MEHEHUS NMPHUBOJAT K HAPYLUIEHUIO MPOHHUIIAEMOCTH MeMOpaH U
BaXXHBIX METa0OJIMUYECKUX IPOLECCOB: WHAKTUBALUs (PEpMEHTOB, TOPMOHOB, IOJAaBJIECHUE
sHepreTuueckux (yHxnuii mutoxonapuit u cunuresa JIHK wu PHK, paccrpoiictBo
YIPABISIOUIUX CUCTEM U IPYTHM TSXKEIBIM TOCIIEACTBUSIM.

Takum 00pa3oM, B CTPYKTYpPHO-METaOOJMYECKON TEOpHH K PaAMAlMOHHOMY IOPaXKEHUIO
AJIEPHBIX MaKpOMOJIEKYN ((pakTop HpSIMOro JAEUCTBUS B TEOPUU «MHUIIEHH») N00ABISIOTCA
HapylIeHWs  LUTOIUIa3MaTHMYECKUX  CTPYKTYp M HM3MEHEHHE UX  HOPMAaJIbHOIO
(GyHKIIMOHUPOBAHHUS.

24. OtnajieHHbIe TOCJeICTBUSI IeiCTBUSA HOHN3UPYIOIIHNX U3JTyYeHHUIi: KaHIlePOTeHHbIe
JAereHepaTuBHbIE (KATAPAKTA, IHEBMOCKJIEPO3, He(pPOCKJIEepo3 u JIp.).

Ortger: Ilo cpokam nosiBiieHus paguoduonornyeckux 3G PpexToB noapasensoT Ha Onuxaiiime
U OTJalleHHbIe. birkaliime nposiBISIOTCS 0 HECKOIbKMX MecsieB nocie oonydenus (OJIb,
XJIb, nepmatut, amonernus u Ap.). OTmaneHHbIE BO3HUKAIOT CIYCTS TOJBI MOCIE O0Iy4YeHHUS,
Ha (OHE perpeccuu KIMHUYECKUX MPOSBICHUN OCTPOro mopaxeHwus. [Ipumepamu sBISIOTCS
37I0KQ4E€CTBEHHBIE U JeTeHEePaTUBHbBIE MPOIIECCHI.
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Kannepore - (hakTopbl OKpyKaroIei cpe/ibl, BO3eHCTBUE KOTOPBIX HAa OPraHU3M YelloOBeKa
WJIN )KHUBOTHOTO MTOBBIIIAET BEPOATHOCTh BOSHUKHOBEHHMS 3JI0KAUYECTBEHHBIX OITYXOJIEH.
PanrannoHHbIi KaHIIEpPOTreHe3 OTHOCUTCS K YHCITY CTOXacTHUECKUX 3P pexToB. OCHOBHOU
IPUYMHOM 3]10Ka4eCTBEHHOM TpaHchopMaliy 00Iy4eHHON KIIETKU SBIISIOTCS HeJleTallbHbIe
NOBPEXCHNS TeHEeTHUeCKoro Matepuana. Haubonee pacnpocTpanena rumnoresa, B
COOTBETCTBUU C KOTOPOM MO BIMSIHUEM 00Jy4eHHUs MOBBIIIAETCS HECTAOUIBHOCTD AJIEpPHON
JHK. B npouecce penapanuu ee HejleTaabHbIX TOBPEXKICHUM BO3HUKAIOT YCIIOBUS,
CIOCOOCTBYIOLIME BKIIIOYEHHUIO OHKOBHUPYCA B TEHOM COMaTHYECKON KJIETKH, WM aKTHBALUs
OHKOBHpYCa YK€ HaXOJIUBIIETOCSl B PENPECCUPOBAHHOM COCTOSIHUU B COCTaBE TE€HOMA C
MOCJIEIYIOIIEH PaKOBOM TpaHC(OpPMAIIHEH.
JlereHepaTuBHBIM 3a00JI€BaHMS, ITO TAKUE, IPH KOTOPHIX MPOUCXOTUT MTOCTOSTHHAS
Jerpajganys TKaHe UM OpraHoB. DTO MOXKET IPUBOIUTH K COKPAIIEHUIO MPOJODKUTEIbHOCTH
#u3HU. OcHoBHOM npuunHOi cokpauienust CIDK nocne obmyuenus B cyOneranabHbIX 103aX B
HACTOsIIIlee BpeMs Ha3bIBAIOT MOBPEXkKACHUE KAMIUIIPOB U MEJIKUX apTEePUOJI, HAPYIIECHUS
MUKPOIUPKYISIUH, TPUBOISIINE K TUTIOKCUU U THOEIIN TApEHXUMATO3HBIX KIIETOK,
IPEUMYLIECTBEHHO, B OpraHax MMMYHMTETA U jKeJie3aX BHyTpeHHel cekperuu. OTyactu
cokpamenue CIDK MoxeT ObITh CBsI3aHO C 00Jiee YaCThIM PA3BUTHEM Y OOIYUIEHHBIX
3JI0KaYeCTBEHHBIX HOBOOOPa30BaHUI.
[Tpu 06iryueHrH OPraHu3MOB B PA3JIMYHBIE CPOKHU U C PA3TMYHBIMU J03aMHA MOTYT
(bopMHpOBATHCS ONIOCPEIOBAHHBIE U OTAATCHHBIE 3P PEKTHI 00TyUeHUS:

1) BoszeiicTBre Ha HACIIEACTBEHHOCTD;

2) Bo3HHKHOBEHHE JICHKO30B U 3]I0KaYECTBEHHBIX OITyXOJICH;

3) TosBienue paka B 00Jice MOJIOJIOM BO3PACTE;

4) VIMmyHOmenpeccHs, UMMYHOICDUIINT;

5) TloBslileHUE YyBCTBUTEIBHOCTH OPraHM3Ma K BO3OYAUTENISIM HHPEKIIMOHHBIX

3a00JICBaHHUI;

6) HapyiieHnre oOMeHa BEIIECTB ¥ YHIOKPUHHOTO PaBHOBECHS;

7) BO3HHKHOBEHHE KaTapaKThl;

8) BpemeHHas WM OCTOSIHHAS CTEPHIBHOCTB;

9) CoxkpaieHue cpenHel 0XKHIaeMOil TPOIOIKUTEIBHOCTH KH3HU;

10) 3ageprkka MCUXUIECKOTO Pa3BUTHS,

11) ®usnonoruveckue paccTpoiicTsa (HapyleHne padoThl IMUTOBUIHON JKeIe3bl).

25. 3HayeHHe MOIIHOCTH 03bI W  (PaKUUOHUPOBAHMA [103bl B  Pa3BUTHH
PaanoonoI0ru4ecKux3(pPexToB.

OtBer: Ha BbIpaXEHHOCTh OMOJIOTMYECKUX PEAKIMA OKa3bIBAeT BIHMSIHHME /1032, MOIIHOCTh
J103b1, BUJ HOHU3UPYIOLIErO U3ITyYEHUSI.

[To Buay wacTun, BXOAALIMX B COCTAaB HMOHU3UPYIOIIMX U3IY4EHHUH, pa3inuyaroT ainbda-
U3Iy4yeHue, OeTa-u3lydyeHue, raMMa-u3JIydeHHe, PEHTI€HOBCKOE H3JIy4e€HUE, HEHUTpOHHOE
U3JIy4E€HHE, IPOTOHHOE U3JIy4EHUE U JIP.

MomHOCTh 1036l — BEJIWYMHA, HCIOJb3yeMas I OLCHKH CTENEHU BO3JEUCTBUSA
MOHU3UPYIOIIETO U3TYYeHUsI Ha JIIoOble BEIleCTBAa C Y4Y€TOM HMHTEHCHBHOCTH BO3JEHCTBUS
MOHM3UPYIOUIET0 u3iydeHus. Jlo3a perucrpupyercss ¢ y4eToM eAMHMIIBI BpeMEHU (CeKyHAY,
MUHYTY, CYTKH, TOX).

Octpoe 00myyeHHE - OJHOKPATHOE KPAaTKOBPEMEHHOE WJIM MHOTOKPaTHOE 3a HEOOJbINOM
OPOMEXYTOK BpeMeHH 0OJydeHue OHOJOrHYecKoro oO0BEeKTa, COMPOBOXKAAIOIIEECS
MOJIyYUEHUEM UM J03bl U3Jy4YeHUs, BBI3bIBAIOIICH HEOIaronpusiTHble HW3MEHEHHUS €ro
COCTOSIHUSL.

[TposorupoBaHHOe O0JlydyeHHE — JUIMTENBbHOE OOJIyueHHEe, NPOJOJDKAIoLIeecs B TEUEHHE
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MHOTHX JTHEH, MECSIICB U JIET.

@paKIMOHUPOBAHHOE OOJIYy4eHHE — MHOTOKPATHOE OOIYYeHHE MOTYT OCYIIECTBISATHCS
HECKOJIBKUMH (PAKIUAMHU C PA3IUYHBIMH IPOMEXYTKaMU BpeMeHHU ((ppaKkuuOHHPOBAHHOE,
WU IpoOHOE, 00JTydCHHE).

XpoHHUecKkoe 00IydeHHe — JIUTEIbHOE OOJIyueHHE C HHU3KOW MOIIHOCTBIO J03bI, KOTOPOE
IIPOJIOJKAETCS B TEUEHNE HECKOJIBKUX MECSIIEB WM JIET.

BonbmmuHCTBO TKaHEH AEMOHCTPUPYET CHIDKEHHE OHMOJIOrHYecKoro s exra npu o0IydeHHH ¢
(bpakIMOHUPOBAHON 030M, a TAaK)Ke MPHU MPOJOHTUPOBAHHOM U XPOHHUECKOM OOIyYEHUHU.
OcHOBHBIMU JBYyMsl (pakTOpamu, CIOCOOCTBYIOIIMMH H3MEHEHHIO 3TOT0 OHOJIIOTHYECKOTO
a¢ddexTa, ABIAIOTCA yPOBEHb COOTBETCTBYIOIICH permapaiusi cyOJieTalbHBIX MOBPEKICHUN U
3aMEHbI KJIETOK C JIETaIbHBIMU OBPEXKACHUAMU IIyTEM PETIOMYJISILUU.

26. XapakTepuCTHKA MYyTeil MOCTYNJIEHUs PAIHOHYKJIHA0B B OPraHU3M.

OtBet: PaguoakTuBHBIE BellleCTBA MOTYT IONAJaTh B OPraHU3M YEJIOBEKA Pa3HbIMHU IYTSIMHU.
WUx cymecTtByeTr Tpu: uepe3 OpraHbl JAbIXaHUs (IPU  BJBIXaHUU  3arpSA3HEHHOIO
pPaZMOaKTUBHBIMH a3PO30JISIMH BO3/lyXa), Yepe3 KeIyJA0YHO-KUIIEYHBIN TPAKT (C MPOAYKTaMu
MIMTAHUS U BOJIOW), Yepe3 KOXKY (pe3opOrus yepe3 KOxy).

Haubonee BakKHBIM W TMOTEHIMOHATBHO OMACHBIM SIBIISIETCS WHTAIALMOHHOE IMOCTYIUICHHE
PaAMOHYKIMJIOB. DTOMY COAEUCTBYET OOJbIIAs JbIXaTelIbHAs IOBEPXHOCTh ajIbBEOI, IIJIOLIAb
KoTopoii mocturaer 100 M? u Gonee (6onee yeM B 50 pa3 MpeBBINIACT IUIOMAb KOxXH). Kpome
TOTO, 3TOT ITyTh OMACEH U M3-3a 00Jiee BEICOKOTO KO PHUIIMEHTa 3aXBaTa U YCBOCHUS H30TOIIOB
u3 Bo3ayxa. IlyTe moctymiieHuss BO3MOXKEH B OCHOBHOM IMPU HAJUYUHU OTKPBITHIX Y4aCTKOB
KOXH (3HauuTenbHas yacTb PH okasbiBaeTcs Ha oaexkze), 0COOCHHO MpHU €€ MOBPEXKICHUH, 1
XapakTepeH IS MEepUOoJa BbINAJACHUS PAJUOAKTUBHBIX OCAJAKOB. PajnoOakTHBHBIE BEIECTBA
BCAChIBAIOTCSl MPAKTUYECKM Ha BCEM IMPOTSHKEHUH  JKEIYJOYHO-KHUIIEYHOIO  TpaKTa
(MakcMMalbHOE KOJIMYECTBO - B TOHKOM KHUIIEUYHHKE, MHUHUMAIbHOE — B JKETYIKE,
JIBEHAJIIATUTIEPCTHON U Cienmoi Kuiike). VHTEHCHBHOCTh BCaChIBaHUS 3aBUCHUT OT
0COOCHHOCTEH MPOAYyKTa MUTaHUS, CTETIEHH ero 3arps3HeHust PH, XuMudecknx xapakTepucTHK
nocieAHuX (pacTBOPUMOCTb, HEOOXOAMMOCTh OpPraHU3My), (PU3MOJOTHYECKOIO COCTOSHHUS
CaMoro opraHu3Ma U HEKOTOPBIX JPYTUX MOKa3aTeleH.

27. PacnipeneieHue pajnOHyKJIM/I0B U BbIBeIeHHE U3 OPraHu3Ma. 3aKOHOMEPHOCTH
ooMeHa.3HayeHne GU3MYECKUX CBOMCTB H (DOPM XHMHYECKOTO COETMHEHUST HA
pacnpe/eieHue U BbIBeJeHHEe PATHOHYKJIHI0B.

OtBet: PainoakTHBHBIEC BEIIECTBA MPH MOMAJAaHUN B OPTaHU3M C TOKOM KPOBH Pa3sHOCSTCS 110
BceMy opraHam. [lanmpHeimas cyap0a BOBJICUEHHBIX B OOMEH BEINECTB PaJIMOHYKIHIOB B
OCHOBHOM 3aBHCHT OT UX XHMHUYCCKHX CBOWCTB. J[JIT HEKOTOPBHIX PaIHMOAKTHBHBIX BEIICCTB
MyTh BEJICHUS CYIIECTBCHHO BIIMSET HA XapaKTep BCACBIBAHUS, PACIPE/ICIICHUE, BEIBEICHUE U
ouonornueckoe neiicteue. Kak mpaswmio, PH HakammuBaroTCs B TeX opraHax W TKaHSIX, B
COCTaBe KOTOPBIX MMEIOTCS CTAOWMJIbHBIE 3JEMEHThl C aHAJIOTHYHBIMH CcBoiicTBamMu. [lo
TPOIHOCTH K OTNPEACICHHBIM OpraHaM M TKaHSAM pPaJHOHYKIUABI Paclpeae/sasioTcs Ha
CJICYIOIIHNE TPYIIIIBIL:

- pasoMepHsiit (B3'Cs, 1C, *H, 1%Ru);

- ckenetnbiit (S, %Zr, ¥4Ce, 2Py, 2'Am, ?Ra, 21°Pb);

- muroBuaki (F);

- PETHKYJI0-3HI0TeTHATBHBIH (239Pu, 241Am, %57, 55Fe).

[ToriaB B opranusM, paJdoOHYKIHIBI TPOIOIKAIOT ACHCTBOBAT 10 MOMEHTA TIOJHOTO paciiaia
WX BbIBe/ICHUS. PaJIn0aKTUBHBIC BEIIECTBA BBIICISIOTCS M3 OPraHU3Ma Pa3InYHbIMU ITYTSIMU:
4yepes JKeIyJO0YHO-KHIICYHBIH TPAKT, Yyepe3 MOYKH, a Ta3000pa3HbIe BEIIECTBA —
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MNPEUMYIICCTBCHHO YCPE3 OpraHbl JAbIXaHU. PSIII PaaOaKTUBHBIX BCUICCTB MOXKET BBIACIATHCA
CIIM3UCTOM pTa, KOXEH, a Takke ¢ IMOTOM M MojJokoM. Haubosbliee KOIM4ECTBO
pPadrOaKTUBHBIX BCHICCTB BbIACIACTCA B IICPBBIC AHW IIOCJIC IMOCTYIUICHHUA B OpPraHU3M.
MHorue 351eMeHTbl, HaupuMep TOpHi, paauii, CTPOHLUMHA U JAp., HAAOJIIO 3aJepXKUBAIOTCSA B
OpraHM3Me U B IOCJIEAYIOIIEE BpeMsi OYEHb MEIJIEHHO BBIACISAIOTCS, @ UHOTAA U COBCEM HE
BBIJICJIAIOTCS U3 OpraHu3Ma. [IpuMeHsoT BeIpaXKeHHEe «I1epHOJ] OIYBbIBEICHHS U3 OpraHu3Ma
pPaadrOaKTUBHBIX BCILICCTB. HOH 9TUM IOHUMAKOT BpPCMA, B TCUHCHHUC KOTOPOr'o OpraHu3mM
0CBOOOXKJIaeTCs OT MOJIOBUHBI KOJIMYECTBA, HAXOIAIIETOCA B HEM PaJUOAKTUBHOIO BEILIECTB 3a
CYET BBIBEJICHMS U3 OpraHu3mMa M 3a cuer pacnazaa PH.

28. llpupoaHblii paauManMoOHHBI (OH — KOCMHUYecKOe H3JIydeHHe; Ha3eMHbIe
HCTOYHUKHU. BHemHee u BHYyTpeHHee o0OyuyeHue. bBbuosnormyeckoe 3HaveHue
€CTeCTBEHHOro (oHa.
OtBer: EcrecTBeHHBIH  paguallMOHHBIA  (OH  SABISETCS  OCHOBHBIM  KOMIIOHEHTOM
pazuanoHHOro (oHA W MPEACTABISET COOON MOHHM3HMpYIOIIee M3ITy4YeHHUe, JACHCTBYIOIIee Ha
JKUBBIE OpPraHMW3Mbl HA MOBEPXHOCTH 3€MJIM OT HPHUPOAHBIX MCTOUHHKOB KOCMHUYECKOIO H
3€MHOT'0 IIPOUCXOKICHHUS.
EctecTBeHHbIl paavanvoOHHBIA (GOH - 7032 U3INy4YEHHUs, Cco3JaBaecMasi KOCMUYECKUM
U3JIy4YCHHUEM M H3JIy4CHHEM NPHUPOJHBIX PAJUOHYKINJOB, €CTECTBEHHO PACIpPENEICHHBIX B
3emJjie, Bojie, aTMOCc(epHOM BO3IyXe, APYTUX dJIeMeHTaxX Ouocdepbl, MUIIEBbIX MPOAYKTaX U
OpraHMU3Me 4eJI0BEKA.
KocMuueckoe uznyueHue.
["anakTuyeckoe KOCMUYECKOE W3JIy4€HHE SIBIsETCS Haubosiee BBICOKOIHEPreTUYECKOU
COCTABJIAIOLIEN KOPIIYCKYJIIPHOI'O IOTOKAa B MEXIIJIAHETHOM IIPOCTPAHCTBE U IIPEACTAaBIISAET
co00i1 si;pa XUMHUYECKUX AJIEMEHTOB (IPEUMYILECTBEHHO BOAOPO/A U Ieusl), YCKOPEHHBIX /10
BBICOKUX HEPIHif; 10 CBOEH MPOHHUKAIOIIEH CIIOCOOHOCTH 3TOT BHJI KOCMHYECKOT'O U3ITyYEeHHUs
npeBocxoauT Bce Buabl M. U., kpome HEUTpUHOB. J[JI1 MOTHOTO NOTJIOMIEHUS TAITAKTUYECKOTO
KOCMHMYECKOI'0 U3JIy4eHHs! TOTpeboBalIcst Obl CBUHIIOBBINM SKpaH TONIIMHON 0K0J0 15 M.
ConHeyHOe KOCMHYECKOE H3JIYyYEHHME IpPEJCTaBiIseT co00H BBICOKOIHEPIreTHYECKYI0 YacTb
KOPITyCKYJsIpHOTO M3nydeHuss CoJHIIa ¥ BO3HUKAET NMPH XpOMOC(HEpHbIX BCHBIMIKaX AHEM. B
IIEPUOJI UHTCHCUBHBIX COJIHEYHBIX BCIBIIIEK IJIOTHOCTh ITOTOKA COJIHEYHOTO KOCMHMYECKOTO
U3IY4YEeHUS MOXKET B THICSIUM pa3 INPEBBICUTh OOBIYHBIM ypOBEHb IUIOTHOCTH IOTOKA
raJJakKTUYECKOT0 KOCMHYECKOro u3nydeHus. ColHeYHOe KOCMUYECKOE M3JIyY€HHUE COCTOUT U3
NPOTOHOB, sAjep renauss u Oonee Tskenblx sgep. CoaHEYHbIE HMPOTOHBI BBICOKUX SHEPTHM
IPEJICTaBIISIIOT HAUOOJIBIIYIO OMTACHOCTD ISl YEJIOBEKA B YCIOBUIX KOCMUYECKOIO TOJIETa.
Pagnanmonnsie mosica 3emMiu c(OPMHUPOBAIUCH B OKOJO3EMHOM IIPOCTPAHCTBE 3a CUET
MIEPBUYHOT0 KOCMHUYECKOI0 M3JyYEHUs M YaCTUYHOIO 3aXBaTa €ro 3apsHKEHHON KOMITOHEHTBI
MarHUTHBIM MOJIEM 3€MIIH.
HaszeMHbI€ HCTOYHUKH.
Ceppesnyto ponb B EP® wrparoT usnydeHUs paJlOaKTUBHBIX 3JIEMEHTOB, IIOBCIOAY
3QJIETal0MX B MOBEPXHOCTHOM CJIO€ 3€MHOM KOpPBI. 3a IOCHEIHHE ACCATUIIETHS B Pa3HBIX
CTpaHax MpoJesaly THICIUYN U3MEPEHUH IPUPOAHOTO paAroakTUBHOTO (oHa. CTaso sICHO, U4TO
J103a 00JIydeHus 4YeJI0BeKa 3aBUCUT OT MECTHOCTH, B KOTOPOH OH JKMBET.
IIpuponusie, unu ecrectBeHHble, PH uMeEOT pa3nuyHOe IPOUCXOXKACHHE, 4YacTb U3 HHUX
MPUHAUISKAT K PAaTUOAKTHUBHBIM CEMENCTBaM, pOJIOHAYaIbHUKU KOTOPBIX (ypaH, TOpPHIL)
BXOJSIT B COCTaB IOpPOJ, CJIAralolMX Hally IUIaHeTy; Haubojiee paclpoCTpaHECHHBIMU
spsmores “°K u 8'Rb; HexoTOpas 4acTh eCTECTBEHHBIX PAJMOHYKIHIOB SBISETCS TPOTYKTOM
AKTUBAIUU CTAOMILHBIX H30TOIOB KocMHUueckuM uinydenuem *C, *H, 'Be.
Cepbesnyto poias B EP® wurpator wusnydeHus: pagdoOaKTUBHBIX JJIEMEHTOB, TMOBCIOAY
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3aJIeralolIuX B IMMOBEPXHOCTHOM CJIO€ 3eMHOW KOpbI. J[03a 0OJydeHHs YesloBeKa 3aBHUCUT OT
MECTHOCTH, B KOTOPOH OH HUBET, OT BOJbl, KOTOPYIO OH IbET, OT Marepuaja, U3 KOTOPbIX
MOCTPOEHBI OOBEKTHI.

HNonusupyromee u3IydeHUE OT MCTOYHMKOB €CTECTBEHHOTO OOJIydeHMs MOJApa3jeisercs Ha
BHEIIHEE U BHYTPEHHEE II0 OTHONIICHHIO K 4eloBeKy. Ilpu BHemHeM o0O0nMydeHuun
paZOaKTHUBHEIC BEIIECTBA MOTYT HAXOAWTHCS BHE OPraHW3Ma M 00JIydaTh €ro CHApPYXKH, a Mpu
BHYTPEHHEM - MONaAal0T B OPraHu3M C BO3JAYXOM, BOJOU, MUIIIEH.

EcrecTBeHHBI paguanvoOHHBIN (OH TPUHATO HM3MEPSATh MOJYYCHHOH TOAOBOM /10301 B
musutr3uBeprax ( M3B). 1o onerxkam OOH, cpenHue rogoBbIe 103bl, MOTyYaeMbIe JIOJIbMH BO
BCEM MHpE OT €CTECTBEHHOTO (DOHOBOTO M3IYYCHHSI, COCTABISAIOT 2,4 M3B/TOM, a TUIUYHBIN
nuarnasoH 3tux 103 — 1-10 mM3B/r. Takum 00pa3oM, HAKOIUICHHBIC 103l OT €CTECTBEHHOTO
U3ITy4eHUs], B TEUCHUE KU3HU, MOTYT cOCTaBUTh okoJio 100-700 M3B (Ha pa3HBIX KOHTHHEHTAX
U B pa3jM4YHBIX PETHOHAX IUIAHETHl - CBOM 3HauyeHHs). J[03bl OONyueHHs 4YeIoBeKa MOTYT
CUHMTATHCS HU3KUMH, €CJIM OHU CPAaBHHUMBI C YPOBHSMH €CTECTBEHHOT'O (DOHOBOT'O M3ITydeHUS,
COCTaBIIIOIIUMH, OOBIYHO - HECKOJIBLKO M3B B T'OJI.

29. UCTOYHHKH PaTHOAKTHBHOIO 3arpsi3HeHNsI BHEIIHEH cpe/ibl.

OtBet: PanmnoakTuBHOE 3arpsi3HEHHE — 9TO 3arpsi3HEHUE BHEILIHEH cpenbl, MpU KOTOPOM de-
JIOBEK U JPYTHE KUBBIE OPTaHU3MBI UCIIBITHIBAIOT Ha ceOe BO3CHCTBUE PAAMOAKTHBHOTO U3-
nydenus. CTeneHb 3eMHOH pajualdyd MOXET OBbITh Pa3lIWYHOW, HANPUMEP MOBBIIICHHBIN
YPOBEHb paUaIlid MOXKET OBITh OOYCIIOBIICH COACPKAHNEM PAJHOAKTHBHBIX JIEMEHTOB B TOP-
HBIX TTOpojax (ypaH, paaui, pagoH u ap.) Apyrumu npuuuHaMu paguoaKTUBHOTO 3arpsi3HEHUs
MOTYT OBITB: SiZIEpHBIC B3PBIBBI, IIPU KOTOPHIX OMACHBIC PaJTUOU30TOIHBIE KOMIIOHEHTHI IOTa-
JAIOT B BOJY, IIOYBY, BO3/IYX; yT€UKA CBIPhS M3 PEAKTOPOB WM PATUOAKTUBHBIX HCTOYHUKOB;
nobbrya, mepepadoTka, nepeo3 PH; mpousBoacTBo u ucnonnenue PH B aTomHOI HEpreTuke,
HayKe, MEUIMHE.

Mepsl 10 0XpaHe OKpy’Karoliei cpenpl oT paauanuu B Poccuiickoit denepanun MpuUHATH Ha
rOCy/IapCTBEHHOM  YpPOBHE. 3aKOHOJATEIbHO YTBEPXKJIEHBl  CIEAYIOIIHUE  IOJIOKEHHUS:
[IpuMeHEeHNEe COBPEMEHHBIX TEXHOJOTUMH B IPOMBIIUIEHHOM Ipou3BoAcTBe. Cokpamaercs
KOJIMYECTBO PAJMOAKTUBHBIX OTXOJOB, CBOAUTCA K MHUHHUMYMY HMX YyT€UuKa M 3apaKeHUE
OKPYXKaroILEeH Cpeabl.

CrniocoOsI sKosIorHYecKr 0€301acHOro o0palleHus ¢ paualluOHHBIMU 3JIEMEHTAMHU.
CobmntoieHne caHuTapHbIX HOPMaTHBOB.

Opranu3zanys IIaHOBBIX MEPONPUATUN U CAHUTAPHO-3AIUTHBIX 30H.

Hcnonp30BaHnE BELIECTB C pagualieil MpeCcTaBiIsAeT CMEPTEIbHYIO YIPO3y AJIs YEIOBEYECTBA
U KUBBIX cymiecTB. C POCTOM MPOMBIIIJIEHHOTO MPOU3BOJICTBA, C pacIIUpeHHeM cgepbl
NpUMEHEHHUS AJepHBIA YPHEPTETUKHU 3Ta MPobIeMa pacCMaTpUBAETCA HAa YPOBHE MIPABUTENIBCTBA
BO BceX cTpaHax Mupa. [IpuHATH 3aKOHOAATEIbHBIE AKTHl. TONBKO OT Pa3yMHOTO OTHOILIEHUS
YeJI0BEKA 3aBUCUT 0€30MaCHOCTh OKPYXKArOIIeH Cpe/ibl.

4. TTIOPAAOK INPOBEJEHWA U KPUTEPUU OIEHUBAHUA
MNPOMEXYTOUYHOU ATTECTALIUN

4.1. Ilopsiok NpoBe/ieHUsI IPOMEKYTOYHOM aTTecTAlMU
B pamkax Tekymiero KOHTpPOJIsi B TEUEHUE CEMECTPA JJIs OLEHKH 3HAHUM, YMEHUH, HABBIKOB,
MOJIyYaeMBbIX B XOJ€ W3YYEHHUs IUCIHIUIMHBI, YUYUTHIBAIOTCS OTBETHl HA YCTHBIE BOIPOCHI,
HOJTrOTOBJIEHHBIE pedepaTsl.
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KpureprieM ycnemHoCTH OCBOCHHS Y4YeOHOrO Marepuaja MO0 OKOHYAHHI0 Y4eOHOro
cemecTpa (IIPOMEKYTOYHAs aTTECTALUs) SBJSIETCS OKCIIEpTHAas OICHKAa MpPEeroaaBaTeds,
YUUTBHIBAIOIIAsA: TEKYLIYI0 YCIEBAaEMOCTh B TEueHHME ceMmecTpa (YCTHBIH ompoc, pedepar).
Kpome TOro, skcmepTHasi OIEHKa MPENOAaBaTeIsi MOXKET OCHOBBIBATHCS HAa PETYISIPHOCTH
IIOCCIICHUA 00s13aTEIbHBIX y‘-IGGHbIX 3aHHTHﬁ, YCOCIIHOCTHU BBINTOJHCHHA YCTAHOBJICHHBIX Ha
JIAHHBIN ceMecTp 00bEMOB paboUeii MporpaMmBbl.

[TpomexxyTouHasi arrecTanus MpoBOAUTCS B ¢dopme 3auera 1o Owieram. buier
COJIEPKMT JIBa TEOPETUUYECKUX BOIIPOCA.

4.2. Kputepuy olleHUBAaHHUS NMPOMEKYTOYHON aTTeCTAlMM MO BHIAM OLE€HOYHBIX
cpelacTs
4.2.1. TpeGoBaHus K OTBETY HA TeOPEeTHYECKH I BONPOC 3a4yeTa

HeynosiierBopuresibHO:

[TostHoTa OTBeTa — CTYNEHT HE 3HAECT 3HAYUTEJIBLHOM YacTH IIPOrPaMMHOI0 MaTepuasa,
JIOIIYCKaeT CYIIECTBEHHbIE OIIMOKH, OTCYTCTBYIOT MEXKIIPEIMETHBIE CBS3H.

CrpykrypupoBanHOcTh — Her.

Jloruka usnoxenust — OTCYTCTBYET JIOTHKA B U3JI0KEHUHN MaTeprasa.

OTBeThl Ha TONOJHUTENBHBIE BOIIpockl — Her.

Y10BJIETBOPUTEILHO:

[TostHOTa OTBETa — CTYNEHT YCBOMII TOJIBKO OCHOBHOM MaTepHall, HO HE 3HacT OTAEIb-
HBIX JIETaJIeH, JOIyCKaeT HETOYHOCTH, HE IOCTATOYHO MPABUWIbHBIE (DOPMYITHPOBKH, OTBET OT-
JIMYAeTCsl HU3KUM YPOBHEM CaMOCTOSITEIIBHOCTH.

CrpykrypupoBaHHOcTh — He Bcerja mpociexuBaeTcst 4eTKOCTb U CTPYKTYpUPOBAH-
HOCTb.

Jloruka uznoxenus — He Bcera npociexuBaeTcst IOTHKa U3JI0KEHUS MaTepuasa.

OTBeTHI Ha JOMOIHUTEIBHBIE BONIPOCHI — 3aTPYAHSAETCS C OTBETAMHU, OTBET OTINYAETCS
HU3KOW CaMOCTOSITEIIbHOCTBIO.

Xopowo:

[TonmHoTa oTBeTa — CTY/IEHT TBEP/IO 3HAET yUeOHO-IIPOrPaMMHBIN MaTepuas, rpaMOTHO
U 110 CYILECTBY U3JaraeT ero; OTBET OTJINYAETCs] MEHbIIEeH 00CTOSTENbHOCTBIO.

CrpykrypupoBaHHOCTb — OTBET CTPYKTYpPUPOBaH, IPaMOTEH, 00CTOSITENEH.

Jloruka nznoxenust — KoppekTHO U JIOTHUECKU CTPOMHO €T0 U3J1aracT OTBET.

OTBeThI Ha IONOJHUTENbHBIE BOIIPOCkl — He 3aTpyaHseTcs ¢ 0TBETOM NpU BUOU3MeE-
HEHUM 331aHUsI, HE BCETJ]a OTBETHI HA JOIOJHUTENBHBIE BOIIPOCH! OTIIMYAIOTCS MTOJIHOTOH,
CTPYKTYPUPOBAHHOCTBIO.

OtiauyHo:

[TonmHoTa oTBeTa — CTyIEHT MOJIHO M3NIaraeT yuyeOHbIN MaTepual Ha OCHOBE JIEKIUH U
JIOTIOTHUTEIbHON JIUTEPATYPBI, OCYILIECTBIISIET MEKIIPEIMETHBIE CBSA3H; BIAJCET IOHATUIHBIM
anmnapaToM U YsICHUJI B3aUMOCBS3b OCHOBHBIX MOHSATHI TUCHUIUIMHBI U UX 3HAYE€HUE IS MTPU-
oOpereHus npodeccu.

CrpykrypupoBaHHOCTb — OTBET CTPYKTYpPUPOBaH, IPaMOTEH, 00CTOSITENIEH.

Jloruka nznoxenust — KoppekTHO U JIOTUUECKU CTPOMHO €r0 U3J1araeT OTBET.

OTBeThI Ha IOMOJIHUTENbHBIE BOIIPOCkl — He 3aTpyAaHseTcs ¢ 0OTBETOM MpU BUJOU3MEHEHHH 3a-
JTaHMs, CBOOO/THO CIIPABIISETCS C MOCTaBIEHHBIMU 33/1a4aMU, OTBETHI Ha JIOMOJHUTEIbHBIE
BOIPOCHI XapaKTEPU3YIOTCS TOJTHOTOM, CTPYKTYPUPOBAHHOCTBIO.

4.3. Pe3yabTaTbl NPOMEKYTOYHOMH aTTECTAIMUA H YPOBHHU C(POPMHPOBAHHOCTH
KOMIIeTEeHIM I
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[Ipu noaBeeHNH UTOTOB YUUTHIBAKOTCS PE3YJIbTAaThl TEKYIIEH aTTECTAllUH.

Oco0eHHOCTH IIPOBEIEHUS IPOLIEAYPhI OLIEHUBAHUS PE3yJIbTaTOB 00yUEHHs HHBAINIIOB
U JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3J0pOBBS 00O3HAYCHBI B pabodeld mporpamme

JTUCIUTITAHBI (MOTYJIs).
«1 ypoBeHb» - 03HaKOMIIEHUE (MMETH 001IIee MPEACTABIICHUE, Y3HABATH);

«2 YPOBE€HBL» - IIOHHUMAHUC y‘IC6HOFO mMarcpuaia, usjaracMoro B y‘le6HI/IKe, MCTO,Z[PI‘ICCKOﬁ

pa3paboTKe Wi MPeno/aBaTeeM;

«3 YPOBEHB» - YMCHHUE JIOTHUYHO, ITOCJIICA0BATCIIBHO, AOCTATOYHO ITIOJIHO U TOYHO HU3JI1araTb

W3Y4YEHHBIN MaTepUall;
«4 ypOBEHB» - TBOPYECKH UCIIOJIB30BATH IIOJyYCHHBIC 3HAHUS.

s yoosremsopumenvroti (IOT0KUTEIBHO ) OIICHKU 3HAHUIN TpeOyeTcss MUHUMYM 3-1

YPOBeHb YCBOEHUS yueOHOr0 MaTepuara.

TpeboBaHus (KpUTEpUATBHBIC TOKA3aTENH) K YPOBHIO OCBOCHUS

JUCHUITIINHBI
Pesynprar 3auera TpebOoBanus K 3HAHUAM
3auTeHo Conmepxanne  Marepuana  pacKpeiTo, TpeOyrloTcs — JUIIb

HCE3HAYUTCJIbHBIC YTOYHCHUS U HOIOJHCHUSA, KOTOPBLIC CTYICHT
MOKECT CACIATb CAMOCTOATCIbLHO ITIOCJIC HABOAAMNIUX BOIIPOCOB
nperoaaBaTeciIs. I[OHYCKaIOTCSI TaKue HC3HAYUTCIIBHBIC
HEAOYCTHI B OTBETC CTYACHTA KaK OTCYTCTBUEC CAMOCTOATCIBHOI'O

peYeBBIC OITUOKHU U JP

BbIBOJZId, HApYMICHHUEC IIOCJICAOBATCIBHOCTU B HU3JIOKCHUU,

He 3a4Teno CTy,[[eHT HE MOKCT U3JIOKHUTH COACPIKAHUC MATCpUaJid, HC 3HACT
OCHOBHBIX MOHS TN JUCIHITIINHBI, HE OTBE€YaACT
JAOIMMOJIHUTCIIBHBIC U HABOAAIINE BOIIPOCHI IPCIIOAaBaTCIIA.

Ha
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