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2. Cneunanunsaumsa:

3. KBanudmkauma BbinyCcKHUKA: Bpay-6Modunamnk

4. dopma obGyUyeHuUA: oyHas

5. Kachegpa, oTBevarLwan 3a peanmsaymio AUMCUUNINHBbI: O1ODU3NKN N BNOTEXHONOMK

6. CocTtaBuTenu nporpamMmmbi:
ApTioxoB Banepuii ['puropbeBmny, 4OKTOp B1onornyeckmx Hayk, npodeccop;
JTbiceHko KOnusa AnekcaHgpoBHa, kaHangaT bMonormyeckmx Hayk

7. PexomeHpoBaHa: HMC meguko-6mnonormnyeckoro cakynbTteTta 22.04.2024023, npoTokon Ne
3

8. YuebBHbIn roa: 2029/2030 Cemectp(bl): B, C



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llenbio ocBoeHus y4yebHOW OUCUMNIIMHBI SBNSIETCS M3yveHune usndeckon npupogbl
NOHM3NPYIOLLINX M3ITyYEHUIN N OCOBEHHOCTEN UX B3aUMOAENCTBUS C BELLLECTBOM AS1S1 MOHMMaHNS
CYWHOCTM MNPOLECCOB, NeXalnx B OCHOBE: OETEKUMN pafuMOaKTMBHLIX W3NYyYEHWUI; 3allnTbl
BuocncTem OT HeraTMBHOIO LAENCTBUSA pagvauuun; NnpUMEHEeHUs pagmoakTUBHbBIX U3NyYEeHUn B
Hay4HbIX UCCNEeOBaHUSAX; OUAarHOCTUKN N NieveHuns psaa 3abonesaHuin.

3agaym yuebHON MCUNNINHBI:

1) nsyyeHne punan4ecknx OCHOB ABNEHUS PaANOAKTUBHOCTUN, CBOMCTB MOHU3UPYIOLLINX
N3Ny4YeHNn; MeEXaHU3MOB AENCTBUS pagmaumm Ha GUOCUCTEMDI;

2) ocBOeHME crnocoboB AeTEKUUN pagnoaKkTUBHbBIX U3Ny4YeHUn, METOLOB UCCeaoBaHNS
pagnovyBCTBUTENBHOCTM BUOCUCTEM N OLEHKN CTENEHN TAXKECTU paguaLMOHHOIO NOpaXeHus,
pagvoNHONKaTOPHbLIX METOAOB;

3) n3yyeHue noroXeHun, nexaiumx B OCHOBE M'MrmeHn4eckoro HopMMpoOBaHUS OENCTBUS
pagvauun: COBPEMEHHbIX MPUHUMMNOB NPOTMBOpPaAMAaLMOHHOM 3alMThl; A030BbIX Npenenos
o6ny4eHnsa HaceneHus pasHbiX KaTEropuin; CaHUTapHbIX TpeboBaHWU K opraHnsaumm paboTbl B
paguonorudeckon nadopatopum u npasun 6esonacHon paboTbl C OTKPbITLIMU U 3aKPbITbIMU
NUCTOYHMKAMWN  U3MNYYEHUN; MeOUKO-CaHUTapHbIX MEPONpPUATUN, CHMXaKLWKUX nocneacTeus
pagnaumnoHHbIX aBapun;

4) ocBOeHWe TepaneBTUYECKUX, ONArHOCTUYECKUX WU UccrefoBaTeflbCkuX MeTodoB, B
OCHOBE KOTOPbIX JIEXNUT NCMOMb30BaHME PaanNoakTUBHbBIX U3NTyYEHNIA.

10. MecTo y4ye6HOM ancunnnuHbl B cTpykType OOIT:

OucumnnuHa oTHocutca K 6asoBon 4Yactm bnoka 1 «ducumnnuHel  (Mogynn)y»,
peanun3yetcad B cemectpax B m C 6 kypca (3aBepwatouime cemectpbl MNOArOTOBKU
cneunanucTta). [na ycnewHoro oCBOEHUSA COAep)KaHUs OUCLMNNUHBLI OBy4Yatomeca OOSMKHbI
3HaTb: CTPOEHME aToMa, aTOMHOro $4pa, OCHOBHbIE XapPaKTEPUCTUKU 3INEKTPOMAarHUTHOrO
N3NYYEHNS; TEOPUID XMMUYECKNX CBA3EN; PUBNKO-XMMUYECKMNE N CTPYKTYPHO-YHKLMOHANbHbIE
XapaKTEPUCTMKM MaKpPOMONEKYS, BXOASALMX B COCTaB Oumocuctem — BENKOB, HYKNEUHOBbLIX
KMCAOT, NMNMAoB, nonmcaxapuaoB; OCODEHHOCTU CTPYKTYPHO-(PYHKLMOHANbHOM opraHuM3aumm
XMBOTHOW KNETKW, TKaAHEW, OpraHoB, CUCTEM OpraHoOB oOpraHu3ama 4enioBeka; BrageTb
HaBblkaMW: MOUCKaA W aHanu3a Hayy4yHoWM WHdoOpMauuu No 3adaHHOW Teme, MaTemMaTUyecKomn
006paboTKM JaHHbIX 3KCNepMMeHTa, paboTbl ¢ Guonornyecknmm oo bekTamu.

11. MNMnaHupyemble pe3ynbTaTbl O00y4YeHUA MO AucuUnnMHe/Moaynio (3HaHUA, YMeHUSA,
HaBbIKW), COOTHECEHHbIe C NiaHUpyeMbIMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHUUSMU) U MHAMKATOPaAMM UX AOCTUKEHUA:

Kog | HasaHue komneteHuuu Kog(el) WHankaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
OrK- | CnocobeH ucnonbsosatb | OlK-3.1 | OkasbiBaeT 3HaThb: OCHOBHble NOHATUSA
3 cneumanM3npoBaHHoe MeANLMHCKYIO MOMEKYNSAPHO-KIETOYHOW
ANarHoCTUYecKoe U MOMOLLb C pagmobuonoruu " paguonornu
nevebHoe ncrnonb3oBaHMeM opraHu3ma;
obopynoBaHve, cneumanM3vpoBaHHOr | TeopeTuyeckne npeacTaBneHns o
NPUMEHATb O ONarHoCTUYeCKoro MexaHu3Max O4eNCTBuS pagvauum;
MeOUUMHCKUe U3genus, 1 neyebHoro MEeXaHW3Mbl TUMOBbIX NATONOMMYECKNX
neKapCTBEHHbIE obopynoBaHus, MPOLECCOB WM peakuui, Ux NposiBNEeHus
cpencTBa, KneTovHble MeOULMHCKNX npu pagnauMoHHOM BO34ENCTBUM;
NpOAYKTbl U FEHHO- nsgenun, MPUYMHBI, MEXaHM3Mbl W  OCHOBHbIE
NHXEHepHble npeaycMOTPEHHbIX (BaxkHeWlIMe)  MpOSIBNEHUS  TUMOBbIX
TeXHomnormu, AN UCMONb30BaHUSA B | HApYLWEHWA  (yHKUMI  opraHoB U
npeaycMOTPEHHbIe npodeccuoHanbHomn hM3NONOrNYecknux CUCcTeM opraHusama
nopsiikaMmn okasaHus chepe (pagvnaumnoHHble CMHOPOMBI);
MeAMLMHCKOW NOMOLLM 3HayeHne 3KCrneprMeHTanbHoOro mMeTtoaa
(MmogenvpoBaHusa nydeBon OonesHn u
BONE3HEHHbIX COCTOSHWUMA HAa >XMBOTHbIX)




B N3y4YeHUN NaTosiorn4ecknx npoLeccos;
ero BO3MOXHOCTH, orpaHun4eHuna n
NepCcneKkTuBhbl,

YmeTb:

MPUMEHSATb  COBPEMEHHble  MeToabl
pagvoaMarHOCTMKM M Ny4YeBOW Tepanuu
onyxonem (ramma-cumHTUrpadus,
ONCTaHLNOHHas ny4yesas Tepanus
ncrtoduHnkamm Co-60, Ha yckopuTene
3NEKTPOHOB, BHYTPUMOMNOCTHAsa Tepanus
WUCTOYHVKAMM TaMma- W HEWUTPOHHOro
N3NyyYeHNs M BHYTpUTKaHeBasi Tepanus
3aKpbITbIMM NCTOYHUKaMM ramma-
N3NyyYeHni);

BnageTb HaBblkamu:

paboTbl C 3aKpbITbIMW U OTKPbITBIMM
WNCTOYHUKAMUN MOHU3NPYIOLLUX N3MYYEHUI
npu CcTporoMm cobrniogeHnn  npasun
6Ge3onacHoro obpalleHnst C HUIMK;
paguomMeTpumn N O03NMETPUM U3NyHEeHUN
C UCMNOMb30BaHMEM  WMOHWU3ALMOHHbIX
(MoHM3aumnoHHas Kamepa, CYETUMK
lerirepa — Mtionnepa) "
CUMHTUNASILMOHHBIX (KMOKUX U TBEPObIX)
[EeTEKTOPOB;

MCMNOMb30BaHNs  PagMoVHAMKATOPHOro
meToda n3y4veHusi Buronornyeckmx
NpPOLECCOB;

aHanusa nacnopTHbIX AaHHbIX MEYEHOro
npenapaTa, onpeaeneHns BO3MOXHOro
obbema aKcnepumeHTanbHon paboTbl C
HVMM, pacyeTa HeoBXO0AUMOWN aKTMBHOCTM
7 KOHLIEHTpaL MK npenapara,
NpUroToBneHms paboymx pacTBOpOB.;
NpaKkTU4YecKoro onpegeneHns n pacyeta
TONWWHBI MaTepuana Ans 3awutbl oT
N3ny4yeHnii pasnnyHbiX TUMOB;

pacyeTa Ny4eBOW Harpy3ku Ha opraHu3m
N opraHbl NMpU BHELWHeM 06rnyyYeHun wu
npm BHYTPEHHEM 06nyyeHnm
paguoHyKknugamu;

OLEHKN TSKECTU Fy4EBOrOo MNOPadKeHUs
XWBOTHbIX MO M3MEHEHMIO MX MacChbl Tena
M OpraHoB, JAWHamMuke U1  rnybuHe
M3MEHEHN: KonuyecTsa IEeWKoOUUTOB U
3pUTPOLMTOB B KPOBU UM KIETOK B
KOCTHOM  MO3re; BO  (PPaKLUOHHOM
cocTaBe GenkoB MnasmMbl KPOBM, a Takke
B 4MCINe W CMNeKTpe XPOMOCOMHbIX
abeppauun B numdoumntax
nepudepunyeckon Kposu;

MCMNOMb30BaHNs  PagMoVHAMKATOPHOro

meTona ans nccneaoBaHus
hapMaKoOKUHETUKU neKapcTBEHHbIX
CpencTs;

MCMNONb30BaHus paavovMMYHHOIO

MeToga onpedeneHnss TropMOHOB B
CbIBOPOTKE KPOBW XMBOTHbIX U YEMNOBEKA;
aHanu3a dopmMbl Mbenn KIeTok u
onpefeneHne paanodyBCTBUTENBLHOCTU
KNEeToK No KpmBbIM Jo3a — adpdekT




12. O6beM AUCUMUNNUHDbI B 3a4eTHbIX eanHuuax/yac. — 6/ 216.

Popma NpoMeXyTo4YHON aTTecTaumm 3a4eT (cemecTp B), ak3ameH.(cemecTtp C)

13. TpynoemMkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCcTb
Bug yuebHown paboTbl Bcero [lo cemecTpam
B C
AyOouTOpHbIE 3aHATUA 96 58 38
nekumnmn 24 14 10
B TOM Yucne: npakTu4eckme - - -
nabopaTopHble 52 30 22
rpynnosble 20 14 6
KOHCynbTaumnm
CamocToqaTtenbHas pabota 84 50 34
B TOM Yucne: kypcosas pabora (npoekT) - - -
dopma NpomexyTo4HOM aTTecTaLmm 36 - 36
3a4eT, 9K3aMeH
UToro: 216 108 108

13.1. CopepxaHue gUCLMUNINHDI

n/n

HavnmeHoBaHue pasgena
OUCLMMNIUHBI

CopepxaHue pasgena aucUuUnnHbl

Peanusauus
pasgena
OUCUMMMNUHBI
C NOMOLLIbIO
OHITaWnH-
Kypca,
IYMK*

1. lekuum

1.1 MpeomeT n 3agayun
obLen n meguUMHCKon
paguobuonorun.
BesepgeHve B
ONCUUNINHY

CopepxaHue npegmeta pagmobuonoruu. Llenb, 3agaym, metoapl
uccnegosaHus. CBaA3b pagunobuonormm c sgepHon usnkon,
obwen Ouonornen, LUUTOMNOIMMEN, TEHETUKOW, Ouoxmmuen,
Guodmsnkon, apmMakonornen, TUrMEHON U KIMHUYECKUMMU
ancuunnuHamu. VIcTopnyeckuin o4epk OTKPbITUS MOHU3UPYHOLLIMX
usnyyeHnn wun saBneHus paguoaktmsHoctn. OTkpbiTve B.K.
PeHtreHom X-nyyen n A. bekkepernem usnydyeHus ypaHa. Bknag
M. Cknoposckon-Kiopu u T1. Kiopu, 3. Pesepdopaa, W. Kiopn n
@. Xonuo-Kiopu, 3. ®epmu, N.B. Kypuatosa, .H. ®neposa u

apyrnx uccrnegosartenen B n3yvyeHune ABJleHUA
PagnoaKTUBHOCTMH, CBOWCTB NOHN3NPYOLWNX I/|3J'Iy‘-|6HMVl n B
pa3pa60TKy MeTo40B MCKYCCTBEHHOIo nony4yeHuns
PaaAnoOHYKNNOOB.

OTkpbITHE n nsyyeHuve dronormnyeckoro nencrTeua
VWOHM3NPYIOLLMX U3NyYeHU. OTanbl passuTus pagumobuonoruu.
Tpyabl U.P. TapxaHoBa, E.C. JloHgoHa no pagnobuonormun. Ponb
H.B. Tumodeesa-Pecosckoro, [1.3. Jln, K. Llummepa B passutum
KOnnyecTtBeHHon paguobuonormn. 3HadeHme pabotr B.H.
Tapycosa, .[l. NopusoHTOBa, H.B. JlyyHuka, B.A. KoporoauHa,
H.M. OybuHuHa, A.M. KysnmHa B cO34aHUN COBPEMEHHbIX TEOPUH
MexaHuM3Ma hopMUpOoBaHNs pagnoburonorndeckoro acpdekra.
KnuHnyeckas pagmnobuonorus. Pagnobuonornyeckme npuHLMNbI
onTUMU3auuM nyvYeBbIX METOOOB Tepanun OHKONOrMYeckux
3aboneBaHui.

AnepHasa aHepruda. fgepHoe opyxue U saepHast sHepreTuka.
Tparegus  Xuwpocumbl K Haracakn. Ypoku YepHoObins.
MepcnekTmBbl sAepHbIX oTpacnen xossanctea. CoBpemMeHHas
npoTMBOpaguaUnoHHas 3awmra

1.2 dursnyeckne ocHoBbI
paguobuonorum

CyTb ABJ1eHUA paanoakTUBHOCTU n OCHOBHbIe TUNbI
paguoaKkTMBHbBIX npeBpawenHnn gaaep (anbda-pacnag, 6erta-
npeBpaLleHns sigep, M30MepPHbI NepPexod, CNOHTaHHOe AeneHne




TSXKENbIX SAep).

MpupoaHble paguoHyKnNnapl. PaguoaktuBHble pagbl.
PagnoHyknuabl, He Bxogswme B psgbl, CyllecTBylwue C
MomeHTa obpasoBaHust 3emMnu, U NOCTOAHHO obpa3sytlowmecs B
aTmMocdepe Nof BANSHUEM KOCMUYECKUX JTyYen.

WNckyccTBeHHass pagmoakTMBHOCTb. MeTodbl UCKYCCTBEHHOrO
nonyyYyeHns pagnoHyKNuaoB. 3akoH pagnoaKkTMBHOIO pacnaja.
dusnyeckne CBOWCTBA NOHU3NPYIOLLINX N3NyYEHUIA.
OcobeHHOCTM B3aUMOLENCTBUSA TSXKENbIX U NErkux 3apsKeHHbIX
yactTuy C BellecTBOM. WoHM3aUMOHHbIE MOTEPUM 3SHEpPruu.
JInHeHble noTepwn 3HeprMM u KX 3aBUCMMOCTb OT 3apsja u
CKOpPOCTM YacTuubl M NNOTHOCTM BewecTtsa. PaguaunoHHbie
notepu aHeprun (CBA3b C SHEpPrmem M Maccom 4YacTuubl U C
aTOMHbIM HOMepoM BeLllecTBa). [Mpober 3apsKeHHbIX YacTul B
pasHbIX MaTepuanax. OcnabneHnue WHTEHCUBHOCTHU
9MNEeKTPOMarHWTHbIX  M3Ny4YeHun B  BewecTBe 3a  cyeT
doToadppekTa, KOMNTOH-acbdekTa M addekta oOpasoBaHus
ANEKTPOH-MO3UTPOHHBIX  nap.  JIMHEMHBIN XU MacCcOoBbLIN
KoadppmumeHTbl  ocnabneHusi. Xapaktep B3auMoOencTBUS
HEWTPOHOB C BELeCTBOM. faepHble peakunn. fBneHue
HaBeAeHHON pagunoakTMBHOCTU. OCOBGEHHOCTU B3aUMOLENCTBUSA
pasHbiX BUAOB U3Ny4YeHni ¢ BONOrMyeckum BeLLLECTBOM.
Kocmunueckune nyyun. Xapakrepuctvka NepBUYHOrO U BTOPUYHOIO
KOCMMWYECKOro N3Ny4YeHus. WckyccTBeHHbIE NCTOYHUKM
WOHM3NPYOLWMX un3nyyeHuni. [puHumMn ycTponctBa u paboTbl
A0EpHOro peaktopa. fAfepHble peakuuy, NpoTekalLlmne B HEM.
PagnoHyknuabl, MNOSIBASIOLIMECS B OKPYXXalLlen cpege npu
pagnaLMoHHbIX aBapusix. Y CKOpUTENN 3apSKEHHbIX YacTuL.
MpuHUKUNbI rnanveckon 3awmTbl OT NOHUINPYIOLLUX U3TTYHEHWIA.
MeToapl pervctpaumm VNOHM3NPYIOLLNX n3ny4yeHni
(MOHM3AUMOHHBIW, CUMHTUMANSAUMOHHBIN, XUMWYECKMA U Ap.),
npuMeHsaemMble, B Me4MKO-OMONOorMyecknx nccnegoBaHmsx.
PagnomeTpua. Mepa pagmoaktuBHOCTW. EAMHUMUBI akTMBHOCTM
(Bk, Kwu). AbGcontoTHas W OTHOCMTENbHAs pPaguoOMeETPUs.
OdpekTnBHOCTL cyeTa. [o3MmMeTpus. OKCMO3ULUOHHASA 4033 U
€AVHULbI 3KCMO3MLMOHHOM [03bl (Kn/kr, P). MNornoweHHas gosa
W eQUHULBI U3MepeHus nornoweHHon aosel (Ip, pag).

1.3

lMNoHaTue
paanoYyBCTBUTENBHOCTM

OHepreTvyeckun napagokc B paguobuonorumn. OcobeHHoCTH
B3aUMOOEWNCTBUSA MOHU3NPYIOLLMX M3NYYEHUA C BMONOrMYeckum
BELLECTBOM. MoHnsaTne OTHOCUTESBbHON BGuonornyeckon
3 hEeKTUBHOCTN. MoHsATne pagnoYyBCTBUTENBLHOCTMU.
MexBnaoBble, BHYTPMBUAOBbLIE, MHOANBUAYAIbHbIE, BO3PACTHbIE,
CE30HHbIE Pa3NNYnsA paguovyBCTBUTENBHOCTY.
Pagno4yBCTBUTENBHOCTL OPraHoB, TKAHEW W KMEeTOK >KUBOTHbIX.
MpaBuno beproHbe n TpuboHJo.

AHanu3 pagvMouvyBCTBUTENBHOCTU KNETOK B KynbType. Kpusble
[o3a-adpdexT. MapameTpbl pagvoYyBCTBUTENBHOCTH,
onpegensiemble No KpyBbIM Ao3a-adpdekT (Ho, Os7, Oqg, N).
PagnodyBCTBUTENBHOCTL SApa U LMTONNasMbl.

1.4

MepBuYHbLIE
pagnobuonormyeckune
npotiecchl

MpssiMOe M KOCBEHHOe [AeWCTBME WOHUIMPYIOLLUX U3NYYEHUN.
Mpeobpa3oBaHNe 3HEPTMU  MOHU3MPYIOLLMX  W3MYyYEeHUA B
Obuonorndyeckom Mmatepuane. Paguonus Boabl U BOOHbIX
pacTtBopoB Gromornekyn. OCHOBHblE NMPOAYKTbI paanonu3a Boabl
W WX ponb B WHakTMBauuu OGuomonekyn. BrnuvsiHne Ha xof
paguonusa JIM3 wu3nyyYyeHWin, MOLLHOCTM [03bl, MNPUCYTCTBUSA
Kncrnopoga B obnydaemon cpepe. PagnaumoHHO-XMMU4Yeckun
BbIX0[, NPOAYKTOB paguonunsa Bodbl. YpaBHeHue Xapta. SddexT
Oenna.

Bknag npsAMOro M KOCBEHHOrO [OENCTBUSA  WNOHWU3UPYIOLLINX
M3NyyYyeHnn B pa3BuTre pagmobuonornyeckoro agdekra.

1.5

MonekynsipHble n
KneTouHble adpekTsl
VMOHN3MpPYIOLLEN

PagvaumnoHHO-xnMnyeckne npeBpalleHnsi HyKINenHOBbIX KUCIOT.
[denctBne  VOHU3MPYIOLWMX  USMYYEHUW  Ha  MEPBUYHYIO,
BTOPUYHYIO U TpeTunyHyto cTpykTypbl OHK. Pagnonns aszotuctbix




pagunauum

OCHOBaHW, MOHOCaxapuaoB, HYKNeo3naoB, HYKNeoTnaos WU
HYKITEMHOBbIX KMCITOT.
OpavHouHble n aBoviHblie paspbiBbl [HK. Pa3pbiBbl BOOOpPOOHbBIX

cBsizei. O6paszoBaHue BHYTPUMOIEKYNAPHbIX "
MEXMONEKYNSAPHbIX  CLUMBOK.  [leiiCTBME  M3MNy4YeHuid  Ha
aMUHOKUCHOTbI " Genku. PaguaunoHHo-xummnyeckme

NpeBpaLLeHns XNUpPHbIX KNcnoT u docgonmnugos. ObpasoBaHne
nepokcugos nunuaos. PagvaunoHHO-XMMUYeckne W3MeHeHUs
nopcrpmrHOB, remos, remMonpoTenaos. OueHka
pPagnoyyBCTBUTENBHOCTM OCHOBHbIX GMOMONEKyn no BenuyuHe
pagnaLoHHO-XMMNYECKOTO BbIXOAA UX MOBPEXAEHUN.
Paguo4vyBCTBUTENBHOCTE OCHOBHbBIX KOMMOHEHTOB KNETKM.
PagvnaumoHHoe nopaxeHWe HYKIEeUHOBBIX KWUCMAOT B >KUBOMW
knetke. MNameHeHne duaunko-xmmmndecknx csomctes OHK u ee
yHKUMI. PagnovyBCTBUTENBHOCTb HAAMOMEKYIAPHBLIX CTPYKTYP
OHK.  MopdomeTpuyecknn aHanms W3MEHEHUH CTPYKTYpbl
WHTEp@asHoro xpomatvHa nMMOUUTOB Kak  MapKepoB
npegLwecTBytoLlero obny4yeHus.

eHeTnyeckme adpdekTbl MOHM3MpYloWen paguauuun. Uctopus

passuTus pagvaunoHHoM reHeTUKu. Knaccudmkauus
HacneaCTBEHHbIX N3MEHEHNN. ToukoBble MyTaumm,
XpOMOCOMHble  abeppauuu, aHeynnouausa, NONUNNIOUAUS.
MonekynsapHble OCHOBbI paguaunoHHOro MyTareHesa.

MexaHu3ambl WX BO3HUKHOBEHUS, CBA3b C A030M 06Ny4eHus.
OCHOBHble MOMNOXEHWUS paguauMOHHOW reHeTUkn. 3HadeHue
W3MEHEHWA TreHeTUYecKoro Matepuana [Aang AanbHewnwen
cyabbbl coMaTMyeckoW W MNOMoBOW KreTok. HectabunbHoOCTb
reHoma un obny4yeHwue.

3agepxka MuTo3a. 3aBMCMMOCTb NPOAOIKUTENBHOCTN 3aAEPXKKN
MWUTO3a OT 403bl 00y4YeHns u dasbl KNETOYHOIO LMKNa B nepvog
06nyyeHuns. [puynHbl 3agepxkn MMTo3a.

HapyweHune cTpykTypbl 1 dyHKUUN MeMbBpaHHbIXx 0BpasoBaHMi
KNeTKu. Pagno4dyBCTBUTENBHOCTL memb6paH KNeTKu:
paguvoYyBCTBUTENbHBIE  y4acTkKm B LUTOMNNasMaTu4eckom
memOpaHe. Odpekt MeTko. JleTanbHble adhdpekTbl
noHmaupytowen paguaumm. Knaccudukauma dopm  rmbenu
kneTok.  Llutonormueckve  pasnmuma u BMoxuMudeckne
WHOMKaTOPbI anonTo3a W Hekpos3a KneTok. PenpoayktuBHas
rmbenb KNeTok, MeToabl ee WuaeHTUdMKAUMM WU MNPUYUHBI
pa3suTns. O6pasoBaHWe TMraHTCKUX M MOMWMNOUAHBIX KNETOK,
ux cyabba.

PagnodyBCTBUTENBHOCTL  KMETOK  Ha  pasHbiX  CTagusx
XWU3HEHHOro uukna. Mogudumkauma pagnodyBCTBUTENBHOCTM
knetok kucnopogom. CBaA3b koadpuumeHTa KMCNOPOAHOro
ycunenua ¢ JIMNO  wu3nyvenun. [enctBue Ha  KNeTku
pagnoceHcMbunmns3aTtopos 1 pagmonpoTEKTOPOB.

1.6

PagwaymoHHoe
nopaxeHune XUBOTHbIX U
yenoseka

PagnaunoHHoe — nopaxeHue  XUBOTHbIX.  PagmaumoHHble
CYHOPOMBI.  XapakTepucTMka KOCTHOMOS3IOBOrO, Xenydo4Ho-
KnweyHoro cuHgpomoB K cuHgpoma LHC;  kneTouHble
MeXaHuU3Mbl UX pas3BuUTUS. TkaHeBasd paguovyBCTBUTENbLHOCTb U
NPUYMHBI PasfnMyYHON pagnoyyBCTBUTENBHOCTU TKaAHEN.

MOHATME O KPUTMYECKMX cUCTEMax opraHuama. MpuumHel rmdenm
XXMBOTHbIX, 00MYyYeHHbIX B pa3HbIX Auana3oHax gos.

JlyueBas 6one3Hb YenoBeka Npu BHELLIHEM OBny4eHnn.

Octpas nyyeBas 6Gonesno (OJIB) npuM  OTHOCUTEMBLHO
paBHOMepHOM 06ny4veHun. KocTHo-mo3sroBaa dopma OJlb.
Mepuvoabl pasBuTMS M KNMHMYECKasd kapTuHa a3 nepuoda
dopmMmMpoBaHMsa KOCTHOMO3roBon cpopmbl OJIB.

XapakTepuctmka KuULEeYHOW, TOKCeMMYecKkonm U uepebpanbHon
dopmbl  OJIB. O6GbekTuBHble nokasatenu Tsbkectn OJIB 1
NPOrHOCTUYECKME NPU3HAKN ncxoaa 3aboneBaHusl.

ONBb npu HepaBHOMEPHOM OOJyYEHUN C MPEUMYLLECTBEHHBIM
NOpaXXEHWEM KOXM, rONOBbl, FPYAHON KNETKW, XWUBOTA, CMUHBbI.




MpuHuunnel nedeHnsa OJIB.

lMopakeHune yenoBeka MHKOPNOPMPOBAHHLIMU PAANOHYKNNAAMM.
lMyTv nocTynneHus paguvoHYKNMAOB B OpraHuWsMm, Xxapakrtep
pacnpegeneHMs 1M OENOHMPOBaHWsS, NYTU  BblBEAEHMUS.
KnuHnyeckass kapTmHa OCTPOr0 M XPOHWYECKOro MOpaKeHus
pagunoaKkTMBHbIM pagueM, CTPOHUMEM, Le3neM, MIyTOHUEM W
CYMMOW NPOAYKTOB SIAEPHOro AeNneHus.

MeToabl orpaHuU4eHmns NOCTYNNEHUS PAAVNOHYKNMAOB B OPraHn3m
M TKaHW, MeTOAbl YCKOPEHUS BblBEAEHUS pPaaMOHYKMUAOB.
OtpaneHHble  nocrnefctBusa  obnyyeHusa.  Knaccudumkauus
OTAaneHHbIX acpcpekToB VNOHN3MPYIOLLEN paguaunn.
XapaktepucTuka onyxorneBblX (FOPMOH-3aBUCUMbBIX W FOPMOH-
HE3aBUCUMbIX) W HeonyxomneBbiX (TMNO- W annacTUYEecKuX,
CKIepOTMYECKUX MPOLECCOB, [OUCTOPMOHAIbHBIX COCTOSIHWIA)
oTOaneHHbIX NOCNeACTBUN.

MpexaeBpemeHHoe cTapeHue " cokpaLleHve
NPOAOIPKNTENBHOCTU XU3HM. 3aBUCUMOCTb Ao3a — 3ddpekT u
naTtoreHeTU4eckne MexaHu3Mbl (POPMUPOBaAHUSA  OTAANIEHHbIX
3 heKTOB.

[encTeme MoHU3NpYIOLLEN paanaLmm Ha 3apodpill 1 nnoa.
PaguouyBcTBUTENBHOCTE 3aMOpMOHaA B pasHble Nepuoabl €ero
pa3suTusa. [o3bl, BbI3bIBAOWNE BHYTPUYTPOOHYO rubens,
nopokn  passutus,  nopaxenne  LHC, KaHueporeHes,
reHeTudeckne sabonesaHus. MccnegosaHns Ha nabopaTopHbIX
MBOTHbIX U aHanu3 pe3ynbTaToB BHYTPUYTPOOHOro obnyyeHus
yenoBeka. MexaHuambl pas3BUTUS  HEMOCPEACTBEHHbIX WU
oTaaneHHbIX apeKToB BHYTPUYTPOOHOTro 06ny4eHus.
Buonornyeckne  acdekTbl  ManblX 403 pagnauMOHHbIX
BO34EeNCTBUN

1.7

Teopumn mexaHn3MoB
dhopmMrpoBaHus
pagnobunonornyecknx

achbdekToB

OcHoBHble  rpynnbl  Teopun  GuMonorM4eckoro  AencTBuS
nanyyeHunn. MpuHUMN nonagaHus U MULLEHW B paguobuonoruu.
WcTopus KONMYeCTBEHHON pagunobuonoruu. OcHoBHblE
NOMOXEHNsT «Teopun TodeyHoro Tenna». OCHOBHblE MOHATUSA
(atppekTuBHBI  0BbEM, MeCcTO [JdencTBus, pearvpylowas
efuHMua, MecTo peakuuun). KBaHTOBaHHbLIN XapakTep nepegayu
3HeprMM  BeLlecTBy, HEOOHOPOAHOCTE  Omoobbekta m
BEPOATHOCTHBIN XapakTep nonagaHus SHeprun  U3nyveHus.
"paHuLbl NPUMEHEHUs NpUHLUMIAa nonagaHus u MULLEHW.
Croxactuyeckass Teopusi. BeposTHOCTHas MoAenb NopaxeHUs
Knetok. JTanbl (OPMUPOBAHUA PaAMaALMOHHOTO MOPaXKEHWUS
kneTkn. CBA3b MeXAy KOHEYHbIM  paaMobronorn4eckum
acpdekToM 1 Jo3on obnyyerus, JIMNMS nanyyeHnin, cnocoGHOCTLIO
KNeTKu K penapaumm noBpexaeHun.

[Mnotesa nMNUOHbIX PagMOTOKCMHOB W LEMHbIX peakuui.
CTpykTypHO-MeTabonuyeckas Teopus.

EaovHaa Teopusi GMONOrMYecKoro AenWCTBUS WOHU3UPYIOLLNX
N3ny4eHnin — Teopws, oxBaTblBaloLLas KOMMIieKc
nocrefoBaTenbHbIX  COObITUA  OT  MOMEHTa  (PU3NYECKOro
npolecca nepegavn aHeprumn U3nyyYeHus BeLLEeCTBY, Yepes Lernb
HU3NKO-XMMUYECKMX, XUMUYECKUX U BUOXMMUYECKNX MPOLIECCOB
[0 KOHeYHoro paguobuonormyeckoro acpdekra.

1.8

'MrneHnyeckoe
HOpMUpPOBaHWe
pagualnoHHbIX
BO34ENCTBUN

Uctopua passutus npencrtaBreHUn o [ONYyCTUMbIX YPOBHSIX
o6nyyeHms yenoeeka. Lens w 3agaun  coBpemMeHHON
npoTUBOpPaAMaUMOHHON 3alnTbl. AHanM3 eCTECTBEHHbIX U
NCKYCCTBEHHbIX NCTOYHUKOB o6nyquv|9| YyesrnoBekKa.
EcTtecTBeHHbIN pagnaunoHHbii oH 3emnu, ero coctaBnsoLlme
n BenuumHa. W3meHeHne paguaumoHHoro d¢oHa nocne
UcnbiTaHUM U NPpUMEHEeHUA AO0epHOro OopyXxud, U3rotoBrieHUA ”
nepepaboTkn SIAEPHOrO TOPHYEro M SKChnyaTtaumm snepHbIX
3HEepreTu4yecknx  YCTaHOBOK. MacwTabbl pagnauMoHHOro
BO3OENCTBMST Ha Jogerd npu  MCMNONb30BaHUM  UCTOYHWUKOB
N3nyyeHn B MeauUmHe.

OueHKa pucka nosiBNeHUs oTpuuaTenbHbIX NOCNeacTBuin




obnyyeHus. PacnpeneneHune no3 obnyyeHus cpeam HaceneHus.
Pacuet nNpvemMnIemMocTu n 060CHOBaHHOCTM pvcka
oTpuuaTenbHbIX MOCNEACTBUA OT MPUMEHEHUS WMOHU3MPYHOLLNX
U3NyYeHU 1N S0EepHOW 3HEPrun B MPaKTUYECKOW AeATenbHOCTU
yenoBeka. OueHka pucka obrny4vyeHnst HaceneH1s B Masnbix JO3ax
M KoHuenuus o 6ecrnoporoBoM XxapakTepe KaHLEePOreHHbIX W
reHeTun4ecknx apeKkToB obnyyeHus.

MpuHUMNBI  yCTaHOBNEHUSA npeaenbHbIX YPOBHEN 06ny4veHus.
[o3oBble npegensl 06nyyveHus. Kateropum obnydyaembix nuvu u
rpynn Kputudeckmx opraHoB. OCHOBHble [030Bble Mnpeaensbi.
Jdonyctumaa MoWHOCTE [03bl  0bny4veHus. [lnaHupyemoe
noBbilLeHHoe obnydyeHve nepcoHana npu  pagvaLMOHHOWN
aBapun. OrpaHuyeHnss 4oNyCcTMMbIX 003 OBny4yeHuss ans aeten un
nviy, penpoayKTMBHOro Bo3pacTa.

1.9

HevoHusmnpytowme
N3ny4YeHus

HevoHusmpylowme M3nyyYeHns aMeKTpoOMarHUTHOro AuanasoHa,
NpUpoaHbie NCTOYHMKM HEVOHM3NPYIOLLIMX N3MyYEeHUiA.
lMrmeHnyeckoe HopmupoBaHMe B Poccun u 3a  pybexom.
OcobeHHOCT  BUONOrMYEecKkoro AeWCTBUSE  HEUOHU3UPYIOLLMX
n3ny4yeHuii. Micnonb3oBaHve B MeauUmHe.

1.10

WoHnsnpytome
n3nyyeHuns B buonorum u
MeauumHe

PagvouHgnkaTtopHble metogbl B 6uonoruun. MpuHUMn MeTtoga u
chepa npumeHeHus. MNpenmyLiecTBo nepea apyrMMmmn Metogamu
ncenegoBaHus Buonornyeckmx NnpoLeccoB. OcHoBHbIE
NPeAnoCLINKN HaOEeXHOCTU MeToda B aHanuse pesynbTaTos.
MeToa ABOVHOWM U30TOMHON METKU. PU3NYECKNEe XapaKTEPUCTUKN
paguoHyknNuaHbIX MeTok (3H, 14C, 2P, 129]),

PagvoHyknugHaa  gvarHocTuka. MeTogapl COBpPEMEHHOM
pagvoHYKNNOHON ANarHoCTUKK (ramma-cuuHTUrpadus,
3MUCCMOHHAas O0gHOMOTOHHaA WM ABYX(OTOHHAsA Tomorpadus).
TpeboBaHus, npegbsaBnsgemble K paguodapmMaueBTU4eCcKUM
npenapatam. ®usmdeckue xapakTepuUCTUKM pPagNOHYKITUOHbLIX
METOK (QQmTC’ 123|’ 67Ga, 127Xe, 201T|, 11(:’ 150’ 18':’ 13N).
MpenmywiecTBa pagvoHYKNMAHON OUArHOCTUKM neped Apyrumu
meTtogamun. PacyeT nydeBbix Harpy3oK Ha OpraH u opraHusm B
uenom npv BBedeHWMM paguodapmaueBTUYECcKUX npenapaTos.
OpraHusaumst paboTbl paguonornyeckon naboparopum.
CaHnutapHo-rurneHudeckne TpeboBaHUA K Pagmonornvyeckom
nabopatopun B 3aBMCMMOCTM OT knacca pabot. [MpegencHo
AOMNyCTMMble aKTUBHOCTW PagMOHYKNMAoB Ha paboyem mecTte B
3aBUCUMOCTU OT UX PagMOTOKCUYHOCTH 1 Knacca nabopaTtopun.
CoBpeMeHHble  MeToabl  NIy4eBOW  Tepanuu  Onyxonew.
AvcTaHumnoHHas, BHYTPUMNOMOCTHas, BHYTpUTKaHeBas,
annnuKaumMoHHas Tepanus. XapakTepucTuka pagnoHyKmaoB Kak
WUCTOYHWKOB  M3NyYeHus B  paguotepanuun. [pumeHeHne
PEeHTreHO- W rammMa-yCTaHOBOK, JIMHEWHbIX YyCKopuTerewn,
HEWTPOHHbLIX  MUCTOYHUKOB.  [lepcnekTuBbl  MCMNONb30BaHWUSA
TSXKENbIX SOEepHbIX 4YacTul W HEWTPOH3axBaTHOW Tepanun B
rfie4yeHnmn OHKoNorMyeckmx 3abonesaHumn.

Mpobnema ynpaeneHWs ny4eBbIMWU peakuMsMU HOPMAasbHbIX U
OnyxoneBbIX TkaHewn. ®dpakunoHupoBaHuMe [03bl 06MyyYeHus,
KMHETMKa KNEeTOYHbIX MonynaumMm npu  pakumoHMpoBaHHOM
obnyyeHun. TloHATME O peokcureHauuym onyxonu. BeiGop
ONTUMarbHbIX PEeXMMoB  dpakunoHuposaHus. [MpumeHeHune
pagmoceHcMbnnmaaTopos ans npeoaoneHns
pagnoyCTONYMBOCTU  TMMOKCUYECKOW  (ppakumm  OryxomnesbiX
KneTok. [MnepTepMus n runeprimkeMms B y4eBomn Tepanuu.
3awuta 300pOBbIX TKAHEW MyTeM CO34aHus  YMEpeHHOW
rMnokcun Bo BpeMsi obnyyvenus (gbixaHune ' C); nsbnpatensHoe
genictene [TC Ha HoOpmanbHble TkaHu. [lpumeHeHue
pagmnonpoTeKkTopoB. PeHTreHognarHocTmka

1.11

PagunaumnoHHas
dapmakonorus

PaguonpoTekTopbl, UX  Knaccudgukaums KU XumMumyeckas
CTpykTypa. Kputepmn 3amTtHOro OENCTBUS paguonpoTEKTOPOB.
dakTop wu3MeHeHus p[fosbl (PNL). MexaHusmbl  3aLMUTHOrO
adpdpekra: N3MeEHeHNe PU3NKO-XUMUYECKNX CBOWCTB




H6uomonekyn, rmnortesa «BNoXMMmYeckoro LLOKay,
«cynbdrngpunsHasa» runoTtesa. Ponb 3. baka, 3.4. 'paeBckoro,
H0.B. KyapswoBa B n3y4yeHun paguonpoTeKTOPOB U MEXaHU3MOB
ux 3awutHoro adpcpekta. OcobeHHOCTU hapMaKkoKMHETUKU W
hapmakoaMHAMUKN NEKAPCTBEHHbLIX CPeACcTB B 0BMy4YeHHOM
opraHuame

1.12

PagunauvoHHble aBapum

Mepawuko-caHuTapHbie MeponpusaTus, HanpaBfeHHble Ha
CHWXKEHne nocneacTeui pagnaLnoHHbIX aBapun.
MpodunakTnyeckne MeponpuaTUS NpU pasHbIX  YPOBHSAX
paguaunoHHOro 3arpsi3HeHns TeppuTopuin, NPOAYKTOB MUTaAHNA U
paguauuoHHOro  BO3AEWCTBUSA Ha  nogen. Kputepuu,
onpegensowne  BbldeneHue  30Hbl  OTYYXOEHUsl,  30Hbl
OTCENEHMS N 30Hbl C JbrOTHLIM COLMANbHO-3KOHOMUYECKNM
cTatycoM. AHanmM3 KpyMHbIX pagvaumMoHHbIX aBapuin. Mepguko-
coumanbHble nocriegcTeusa aBapum Ha YAJC. NMpobnembl manbix
nos pagnaunoHHbIX BO34EWCTBUIA. Pagnoagantauus.
PaguwauunoHHbld ropmesuc. PagmnoceHcnbunusaums daktopamm
OKpY>KatoLLEN cpeapl

1.13

MpuknagHble BONpoChl
paguobuonorum

Mcnonb3oBaHne paguauMOHHbIX  TEXHOMOTMMA B TEXHUKE,
CENbCKOM XO35IMCTBE, Hayke. [OCTMXEHMSI W MNEepPCnekTUBbI
Hay4YHbIX nccrnegosaHui B pagunobuonorum

2. MpakTuyeckne 3aHATUA
He npegycmoTpeHbl

3. JlTabopamopHsie pabomsi

3.1

dusnyeckne ocHoBbI
paguobuonorum

lMpaBuna TexHukn 6esonacHocTn Npu paboTe B nabopatopum.
YCTPOMCTBO M MpaBuna akcnnyaTaumm go3umeTpa-pagnomerpa
MKTI-01 n yctaHoBku Trna b3. PeweHne 3agay.

CyTb dBNEeHus  pagvoaKkTMBHOCTM M OCHOBHble  Tunbl
pagMoaKkTMBHbIX MpeBpalleHnii agep (anbda-pacnag, 6eta-
npespaLleHus aaep, M30OMEpPHbIA Nepexod, CNOHTaHHOe AerneHne
TSOKENbIX a4ep).

MpupoaHble paavoHyKNnabl. PagvoaktneHble psabl.
PagvoHyknuabl, He Bxogswme B psdbl, CyLecTByoWwue C
MomeHTa obpasoBaHus 3eMnu, U NOCTOAHHO obpasylLimecs B
aTMocdepe NoA BANSHUEM KOCMUYECKUX NyYen.

WNckyccTBeHHas pagmMoakTMBHOCTb. MeTodbl  UCKYCCTBEHHOrO
nonyyYeHns pagnoHyknuaoBs. 3akoH pagnoaKkTMBHOIO pacnaja.
dusnyeckme CBOMWCTBA NOHU3UPYIOLLINX N3Ny4YeHun.
OcCoBeHHOCTM B3auMOOEWNCTBUSA TSKENbIX U NErknx 3apsXeHHbIX
YacTuy C BewecTBOM. WoOHM3aLMOHHLIE NOTEPU IHEPrUW.
JIMHelHbIe noTepn 3HeprMn U KX 3aBUCUMOCTbL OT 3apsga U
CKOPOCTM YacTuubl U NIOTHOCTM BellecTBa. PaanaumoHHble
noTepyu SHeprum (CBsA3b C SHEpryenm M Maccol 4YacTuubl U C
aTOMHbIM HOMepoM BeluecTBa). Mpober 3apspkeHHbIX YacTul B
pasHbIX Martepwuanax. OcnabneHwue WHTEHCUBHOCTH
SMNEeKTPOMarHWTHbIX  M3Ny4YeHun B  BewecTBe 3a  cyeT
doToadpekTa, adhdekrta KomntoHa n acdekra obpasoBaHus
3NEKTPOH-MO3UTPOHHBIX  nap.  JIMHenHeln 1 MaccoBbIn
KoabhbmumeHTbl  ocrabneHusi. Xapaktep  B3aumMoOencTBUS
HENTPOHOB C BeLEeCTBOM. fgepHble peakuun. fsrieHue
HaBeJeHHOW pagnoakTuBHocTU. OCOBEHHOCTU B3aMmMoaenCcTBUS
pasHbIX BUOOB U3MyYeHUi ¢ BUONOrnYeckuM BeLLECTBOM.
Kocmuueckne ny4dm. Xapaktepuctuka nNepBUYHOrO U BTOPUYHOTO
KOCMMYECKOro N3ny4eHuns. WNckyccTBeHHbIe NCTOYHUKM
WOHU3MPYOLWNX n3nyyeHun. [MpuHumn ycTponctBa u paboTbl
A0epHOro peaktopa. AfepHble peakuuu, NpoTekalwmne B HEM.
PaguvoHyknuapel, nosiBRslOWNECH B OKpyXarwwen cpege npu
pagunaLMoHHbIX aBapusix. Y CKOpUTENN 3apsXKeHHbIX YacTuL.
MpyHUMNBI PM3NYECKOM 3aLnTbl OT MOHU3UPYIOLLUX U3MYHEHUA.
MeToabl peructpauunn WOHU3NPYIOLLINX n3nyyeHum
(MOHM3AUMOHHBIA, CUMHTUMANSAUMOHHBIN, XUMWYECKMA W Ap.),
npMMeHsemMble, B MeOuKo-b1onormyecknx nccnegoBaHunsx.
PagvomeTpus. Mepa pagvMoakTUBHOCTW. EAMHULBI aKTMBHOCTM




(Bk, Kwn). AbconioTHas ©n OTHOCUTENbHas pagvoOMeTpus.
OddekTnBHOCTL cyeTa. [o3nmeTpusi. DKCNO3ULMOHHas go3a u
€AMHMLbI 3KCMO3uLMOoHHOM fo3bl (Kn/kr, P). MNornoweHHas gosa
1 eguHNLBI U3MepeHus nornoweHHon gosel (Mp, pag).
JlabopatopHble paboTtbl: «OnpeaeneHve pPaanoakTUBHOCTU
npenapaTta C 3aaHHOW CTeneHbl TOYHOCTWY»; «/ccnegoBaHue
M3MEHEHNA WHTEHCUBHOCTM 0OeTa-usnyyeHust pagmoakTUBHOIO
npenapaTa B 3aBUCMMOCTU OT PACCTOSIHUS 4O CYETHOM TPyOKu»
«MccnepgoBaHue npoHukawwen crnocobHoctn 6GeTa-vyacTuuy;
«OnpegeneHve 003bl raMma- U PEHTFEHOBCKOTO M3MyYeHUn ¢
nomMoLblo gosnmetpa-pagmomeTtpa MKIM-01»

3.2

MNoHaTre
paguoYyBCTBUTENBHOCTH

OHepreTnyeckun napagokc B paauobuonormm. OcobeHHocTn
B3aUMOOEWNCTBUSA MOHUSUPYIOLUMX U3NYYEHUA C BMONOrMyeckum
BELLLECTBOM. MNoHsaTne OTHOCUTENBLHOWN ovonornyeckomn
3 hEKTNBHOCTN. MoHsaTne pagnoYyBCTBUTENBHOCTM.
MexBngoBble, BHYTPMBMAOBbBIE, UHOANBUAYANbHbIE, BO3PaCTHbIE,
CE30HHbIE Pa3Nnyns paguovyBCTBUTENBHOCTY.
Pagno4yBCTBUTENBHOCTL OPraHOB, TKAHEW M KMNETOK >KUBOTHBIX.
MpaBuno beproHbe n TpnboHOo.

AHanu3 pagvMovyBCTBUTENBHOCTU KNETOK B KymnbType. Kpusble
0o3a-ahdekT. MapameTpbl paguoYvyBCTBUTENBHOCTMH,
onpeaensieMble No kpmBblM Ao3a-addpekT (Oo, a7, g, N).
Pagno4yBCTBUTENBHOCTb sSiApa U LMTONIa3mbl.

3.3

MepBuyHbIE
paguobuonoruyeckme
npovecchl

[MpsAmMoe n KOCBEHHOE [OEeWCTBUE WOHU3UPYIOLWMX W3MYYEHUN.
lMpeobpa3oBaHne SHEPrun  MOHU3MPYIOLWMX  W3MYYEeHUN B
Bbuonorndyeckom matepuane. Paguonusa Bogbl U BOAHbIX
pactBopoB 6romonekyn. OCHOBHbIe NPOAYKTbl paaMonu3a Bodbl
W WX ponb B MWHaKTMBauun Ouomonekyn. BnusHune Ha xop
pagunonusa JM3 un3ny4yeHWn, MOLLHOCTM [03bl, MNPUCYTCTBUSA
kucropoga B obGnydaemon cpefe. PagnaumoHHO-XUMWUYeCcKui
BbIXO NPOAYKTOB paauonu3a BoAapbl. YpaBHeHNe XapTta. OddekT
Henna.

Bknag npaAMOro M KOCBEHHOro AENCTBMS  WNOHM3UPYHOLLMX
N3ny4yeHnn B pa3sutme pagmobuonormyeckoro acpdekTa.

3.4

MonekynsipHble n
KNneTouHble adpekTsl
WOHN3MPYIOLLEN
pagvaumm

PagvaunoHHO-xnMmnyeckme npeBpaLleHnst HyKNemHOBbIX KUCOT.
[enctBne  MOHUBMPYIOLWMX  USMYYEHUW  Ha  MEPBUYHYIO,
BTOPUYHYIO U TpeTuyHyto cTpykTypbl AHK. Pagnonus asotncreix
OCHOBaHW, MOHOCaxapuaoB, HYKNeo3naoB, HYKNeoTuaos W
HYKINEMHOBbIX KACHOT.

OanHo4Hble 1 aBoviHble pa3pbiBbl [JHK. PaspbiBbl BOAOPOAHLIX

cBsizeit. O6pa3zoBaHue BHYTPUMOINEKYNSPHbIX "
MEXMONEKYNSAPHbIX  CLUMBOK.  [leiicTBME  WM3MNy4yeHuid  Ha
aMUHOKUCHOTbI " Genku. PagunaumoHHo-xummuyeckme

NpeBpaLLEHUS XNUPHBIX KNCNOT u docgonmnuaos. ObpasoBaHne
nepokcuaoBs nuNuMAoB. PaguauMoHHO-XMMUYECcKUEe U3MEHEHUS
nopcrpmrHOB, remos, remMonpoTenaos. OueHka
pPaguoYyBCTBMTENBHOCTU OCHOBHbIX OUOMONEKyn no BenUYUHe
pagnaLoHHO-XMMNYECKOro BbiIX04a MX NOBPEXOEHUN.
Pagno4vyBCTBUTENBHOCTE OCHOBHBIX KOMMOHEHTOB KNETKM.
PagnaunoHHOe nopaxeHne HYKIEeNHOBbBIX KWUCMAOT B JKUBOM
knetke. MNameHeHne usmko-xummdeckmnx csoncts OHK un ee
dyHKUUA. PaanoyyBCTBUTENBHOCTb HAAMOMNEKYNAPHbLIX CTPYKTYP
OHK. MopdomeTpuyeckun aHanms MU3MEHEHUN CTPYKTYpbl
WHTepda3HOro XpomMaTuHa NUMAOUUTOB  Kak  MapKepoB
npeaLwecTBytoLLero obny4eHus.

eHeTuveckne adpdekTbl MOHU3MPYOLWeN pagnaumn. Uctopusa

passutuAa paavaunoHHON reHeTUKN. Knaccudpumkauna
HacneacTBEeHHbIX N3MEHEHUN. To4koBble MyTauuu,
XPOMOCOMHblEe  abeppauun, aHeynnougusi,  MonunIongus.
MonekynapHble OCHOBBI paavaumoHHOro MyTareHesa.

MexaHu3ambl WX BO3HUKHOBEHUS, CBA3b C A030M 06ny4eHus.
OCHOBHbIE MOMOXEHWUS paguaunoOHHOW reHeTukn. 3HadeHue
W3MEHEHWA TreHeTMYecKoro Matepuana ansg  ganbHenwen




cyaobbbl comaTumyeckom KW MNonoBon knetok. HectabunbHOCTb
reHoma un obny4yeHue.

3agepxka MMTO3a. 3aBUCUMOCTb NMPOAOIPKUTENBHOCTY 3a4EPXKKU
MUTO3a OT 403bl 065yYeHMs 1 hasbl KNETOYHOMO LMKIa B Nepuog,
06nyyeHus. MNpuYnHbl 3agepXKn MUTO3a.

HapylweHne cTpykTypbl U (pyHKUMIA MeMOpaHHbIX obpa3oBaHuit
KNeTKu. Pagno4dyBCTBUTENBHOCTD mMembpaH KNeTKM:
paguoYvyBCTBUTENbHbIE  Y4acTkKM B LuUTOMMasmMaTuyeckomn
MeMbpaHe. OddekT MeTko. JleTanbHble adhdekTbl
noHmnsmpytowen paguauuun. Knaccudukauma copm  rmbenu
knetok.  LlMtonoruyeckve pasnuuna  un BUOXMMUYECKME
WHOMKATOpPbl anonTto3a W Hekpo3a KneTtok. PenpoaykTtueHas
mbenb KNeTok, MeToAdbl ee wuaeHTUdMKauMM W  MNpUYMHbI
pa3sutusa. Obpas3oBaHMe TUraHTCKMX W MONUMIIOUAHBIX KMIETOK,
nx cygpba.

PagnodyBCTBUTENBHOCTL  KMETOK  Ha  pasHbIX  CTagusix
XM3HEHHOro uukna. Mogudumkauma pagnodyBCTBUTENBHOCTM
Knetok kucrnopogom. CBA3b koadduUMeHTa KUCNOPOLAHOTO
ycunenna ¢ JIMNO  wu3nyvenun. [enctBue Ha  KNeTku
pagnoceHcMbmnnm3aTopoB 1 pagmMonpoOTEKTOPOB.

3.5

PapgunaunoHHoe
nopameHme XNBOTHbLIX U
yernoBeka

PagnaunmoHHoe — nopaxeHue  XUBOTHbIX.  PagmaumoHHble
CYHOPOMbI.  XapakTepucTMKa KOCTHOMOS3IOBOrO, XeryAOYHO-
KMWEYHOro cuHapoMoB wu  cuHgpoma LHC;  kneTouHble
MeXaHuU3Mbl UX pas3BuTUS. TkaHeBas PagmoyyBCTBUTENbHOCTb U
NPUYMHBI Pa3fUYHON PagnMoYvyBCTBUTENBHOCTUN TKAHEN.

[MOHATME O KPUTMYECKMX cucTeMax opraHuama. MNMpudmHel rmdenm
XXMBOTHbIX, 0OMyYeHHbIX B pa3HbIX Auana3oHax go3.

JlyueBas 6one3Hb YernoBeka Npu BHELLIHEM 0BNy4eHNN.

Octpas nyyeBada ©Gone3Hb (OJIB) npu  OTHOCUTEMbLHO
paBHOMepHOM 006ny4veHun. KocTHo-mo3sroBas dopma OJlb.
Mepuvoabl pasBuTMa K KNUHWYEcKas kKapTuHa a3 nepuoga
dopmmpoBaHMsa KOCTHOMO3roBon cpopmbl OJIB.

XapakTepucTvka KULEYHOW, TOKCEMMYECKOn u uepebpanbHom
dopmbl  OJIB. O6GbekTuBHble nokasatenu Tsbkectn OJIB un
NPOrHOCTUYECKME NPU3HAKU ncxoda 3aboneBaHus.

OB npu HepaBHOMEPHOM OBMyYEeHUU C NPEeMMyLLECTBEHHbIM
NopakeHUEM KOXM, FOMNOBbl, FPYOHOW KNETKW, XWUBOTA, CMUHBbI.
MpuHuunnel nederHnsa OJB.

MopaxeHune Yenoseka MHKOPNOPUPOBAHHLIMU PaAUOHYKIUAAMN.
MyT™m nocTynneHns paguoHyKNUMOoOB B OpraHusM, Xapaktep
pacnpefeneHna 1M OenoHWpOBaHWSA, NyTW  BbIBEAEHMS.
KnvHuyeckas kapTuHa OCTPOrO W XPOHMYECKOrO MOpaXeHus
pagvoakTUBHbIM paguveM, CTPOHUMEM, Le3neM, MIyTOHWEM U
CyMMOW NPOAYKTOB SiAEPHOro AeneHus.

MeToabl orpaHuyeHns NOCTYNNEHNs PaguoHYKIMOOB B OpraHn3m
W TKaHW, MeTOoAdbl YCKOPEHWUS BblBEAEHUS pPagUOHYKIMOOB.
OtpaneHHble  nocrnegcteus  obnydeHus.  Knaccudmkauums
OTAaneHHbIX appekToB WOHN3MPYIOLLEN paguauun.
XapakTepucTuka onyxorneBblX (FOPMOH-3aBUCUMbBIX W FOPMOH-
He3aBUCUMMbIX) W HeomnyxonesblX (fMNO- W annacTUYecKuXx,
CKMepoTUYEeCKUX MpOLEeCcCoB, AMUCIOPMOHAamNbHbIX COCTOSIHUIA)
OTAaneHHbIX NOCneaCTBUN.

MpexaeBpeMeHHoe cTapeHue " COKpaLleHune
NPOAOIPKNTENBHOCTU XN3HM. 3aBUCUMOCTb Ao3a — 3addpekT u
naTtoreHeTU4eckne MexaHusMbl (HOPMUPOBaAHUSA  OTAANEHHbIX
appexToB.

[encteune noHmnsmpyLwen pagnauum Ha 3apogblill 1 nnoa.
PagnodyBcTBUTENBHOCTE 3MOpMOHA B pasHble Nepuoabl ero
pa3sutmsa. [o3bl, BbI3bIBAOWME BHYTPUYTPOOHYHO rubens,
NOPOKMN pas3suTus, nopaxeHue LHC, KaHLUeporeHes,
reHeTudeckne 3abonesaHus. VccnepoBaHns Ha nabopaTopHbIX
XMBOTHbIX U aHanu3 pesynbTaToB BHYTPUYTPOOHOro obnyyeHus
yenoseka. MexaHu3Mbl  pa3BUTUS  HENOCPELCTBEHHbIX U




OTAaneHHbIX 3P HEKTOB BHYTPUYTPOOHOIro 06nyyeHus.
Bbuonornyeckme  appekTel  ManbiXx 003 paguMauMOHHbBIX
BO3ENCTBUN

3.6

Teopun MexaHM3moB
dopmupoBaHus
paanobronornyeckmx
adhpekToB

OcHoBHble  rpynnbl  Teopun  BUOMNOrMYEcKoro  AevCTBUS
nanyveHunn. MpuHUMN nonagaHusa U MULEHU B paguobuonoruum.
WNcTtopus KONMYEeCTBEHHON paguobuonoruu. OcHoBHbIE
NOMOXEHNs1 «Teopun ToyeyHoro Tenna». OCHOBHbIE MOHATUS
(adbpekTnBHLIN  0O6bEM, MeCTO OeWCTBMS, pearupytowas
eavHMLa, MecTo peakumu). KBaHTOBaHHLIN XapakTep nepegayu
3HepruM  BeLecTBy, HEOOHOPOAHOCTb  BMoobbekTa n
BEPOSATHOCTHbIA XapakTtep MonafjaHus 3JHeprum UsnyveHus.
"paHuLbl NpUMEHEHMS NPUHLMNA NONagaHns U MULLEHN.
Crtoxactuyeckas Teopusa. BepossiTHOCTHas Mopenb nopaxeHus
Knetok. OTanbl (HOPMUPOBAHMSA PaAMaLMOHHOTO MOPAKEHUS
knetkn. CBsA3b MeXQy KOHEYHbIM  paguobronormyecknm
achdbekTom 1 goson 0b6nyyveHus, NN nanyveHmn, cnocobHOCTLIO
KNeTKu K penapaumm noBpexaeHun.

[MnoTtesa nMNUOHBIX PagMOTOKCMHOB W LEMHbIX  peakuui.
CTpyKkTypHO-MeTabonuyeckasi Teopusi.

EovHas Teopus OMOMOrM4eckoro OEWCTBUS  NOHU3MPYHOLLMX
N3nyyeHunmn — Teopus, OoxBaTbIBaloLas KOMMIEKC
nocrefoBaTenbHbIX  COObITUA  OT  MOMeEHTa  PU3NYECKOro
npoLiecca nepegayun 3Heprum U3nyvyeHus BeLLeCcTBY, Yepes Lenb
PUINKO-XUMUYECKNX, XUMUYECKMUX N BUOXMMMYECKNX NMPOLECCOB
00 KOHeYHOoro paguobuonornyeckoro adhdekra.

3.7

MmrueHnyeckoe
HOpMUpPOBaHMe
paguaunoHHbIX
BO34EeNCTBUN

UcTtopua passutus npencrtaBneHnn O [OMNyCTUMbIX YPOBHSIX
obnyyeHuss denoseka. Llenb 1 3agaunm  cCOBPEMEHHOM
npoTUBOpPagMaUMOHHON 3aWMTbl. AHanM3 eCTECTBEHHbIX U
MNCKYCCTBEHHbIX WCTOYHUKOB obny4yeHus yernoseka.
EcTtecTBeHHbIN pagnaunoHHbIi doH 3emMnu, ero cocTaensitoLlmne
n BenuumHa. W3ameHeHne paguaumoHHoro doHa nocne
UCNbITAHUA U MPUMEHEHUS SAO0EPHOr0 OPYXUS, U3rOTOBIMEHUSA U
nepepaboTkn sAEPHOro rOpHYEro M 3Kchnyataumm anepHbIX
3HepreTMyeckux  yctaHoBok. MacwTabbl  pagnaumoHHOro
BO34EWNCTBMA Ha Moged npu  UCMONb30BaHUN  UCTOYHWUKOB
N3nyyYyeHnn B MeanUmHe.

OueHka pucka nosIBNEHMS OTpuUaTenbHbIX MOCNeacTBUi
0o6nyyeHus. PacnpegeneHme o3 obnyyeHust cpean HaceneHus.
PacueTt npuemMnemMocTu " 000CHOBaHHOCTU pucka
oTpuuaTenbHbIX NOCNEACTBUA OT NPUMEHEHUS WMOHU3UPYHOLLNX
U3NyyYeHn U AOEepHON SHEepPrum B NPaKTUYEeCcKOn AeATenbHOCTU
yenoBeka. OueHka pucka obrny4vyeHnst HaceneH1s B Manbix Jo3ax
M KOHUenuusi o B6ecrnoporoBoM XxapakTepe KaHLEepOreHHbIX W
reHeTnyecknx 3pdeKToB 06TyHeHNs.

MpyHUMNBI  YCTAHOBMNEHUS NpeferibHbIX YPOBHEN O6nyYeHus.
[o3oBble npegensl 06nyyveHus. Kateropum obnyvaembix nuy m
rpynn Kputudeckux opraHoB. OCHOBHble [030Bble Mpeaensbi.
Jdonyctumas MOWHOCTE [03bl  0Ony4veHus. [naHupyemoe
noBbIlLEHHOe OobnydyeHWe nepcoHana npu  pagvaLyOoHHOWN
aBapun. OrpaHu4eHnst 4oNyCcTMMbIX 003 0BNyvYeHUss ans aeten un
nu penpoayKTMBHOrO Bo3pacTa.

Na6opaTopHas pa6orTa: «Onpepenexue YPOBHS
pagnoakTUBHOCTM NPOAYKTOB NMUTAHUS, MOYB, FOPHbLIX Nopoa»

3.8

HewnoHunsupyowwme
nanyvyeHunsa

HeunoHunsupyowme usny4yeHnss 3neKTpoMarHUTHOro Auanas3oHa,
npupoaHbie NCTOYHUKN HEVOHWN3VPYHOLLNX N3MNy4YeHNn.
MrueHndeckoe HopmwmpoBaHme B Poccum un 3a pybexom.
OcobeHHOCTM  BMONOrMYEecKoro OEenCTBUA  HEVMOHWU3MPYHOLLMX
nany4veHuin. Micnonb3oBaHve B MeguUnHeE.

3.9

MoHunsupytowue
nsnyyeHusi B buonorum un
MeauumHe

PaguouHaukaTopHble metoabl B Guonoruu. MpuHumn metoda u
cthepa npumeHeHus. MNperMyLLecTBO Nepeq APYrMMU MeTodamu
1ccnenoBaHus GMOMOrMYecknx  NPOLIECCOB. OcHoBHble
NpeanocbiikKM  HafeXHOCTU MeToda B aHanuse pesynbTaTos.




MeTon OBOMHON M30TOMHOW METKN. PU3nMyeckme xapakTepucTmukm
paguoHyknuaHbIx meTok (3H, 14C, 32P, 129]),

PagvoHyknugHas JnarHocTuka. MeTtoapl COBpPEMEHHOM
pPaaVOHYKNMAHOM OWarHocTukn (ramma-cunHTUrpadus,
3MUCCMOHHAs OAHOMOTOHHAst U ABYX(OTOHHas Tomorpadus).
TpeboBaHus, npeabsiBNAemble K paguodapmaneBTUHECKAM
npenapataMm. ®PusmMyeckme XapakTepuUCTUKM pagUOHYKNNOHbIX
METOK (99mTC’ 123|, 67Ga, 127Xe' 201T|, 11C, 150, 18':' 13N)_
MpenmmyliecTBa pagMoOHYKNMAHOW AMArHOCTUKU nepen apyrumm
mMeTogamu. PacyeT nyyeBbix Harpysok Ha opraH MU OpraHusm B
LenoM npw BBeAEeHWMM paguodapmaLeBTUYECKUX MpenapaTos.
OpraHnszauusa paboTbl paguonorndeckon nadopatopuun.
CaHuTapHo-rurneHnveckme TpeboBaHUA K paguosniorm4yeckon
nabopatopum B 3aBUCUMOCTM OT Knacca pabot. [NpegenbHo
AOMyCTUMblE aKTMBHOCTM PagVOHYKNNMOOB Ha paboyemM mecTe B
3aBMCUMOCTM OT UX PAAMOTOKCUYHOCTM U Knacca nabdopaTtopun.
CoBpeMeHHble ~ MeToAbl  JIy4eBOWM  TepanuuM  OMyXonemn.
[OunctaHumoHHas, BHYTPMMNONOCTHas, BHYTpUTKaHeBas,
annnukaumMoHHasa Tepanusi. XapakTepucTuka pagnmoHyKnnaoB Kak
WUCTOYHMKOB  U3My4yeHuMss B  paguotepanun.  [lpumeHeHune
PEHTrEHO- W ramma-yCTaHOBOK, JIMHEWHbIX YCKopuUTenew,
HENTPOHHbLIX  UCTOYHMKOB.  [lepcnekTuBbl  MUCMNONb30BaHUSA
TSDKENbIX AOEPHbIX YacTUL, M HEWTPOH3axBaTHOM Tepanuu B
nevYeHnn oHKoNnorndeckux aabonesaHunin.

Mpobnema ynpaBneHus ny4YeBbIMU pPeakuusiMU HOpPMarbHbIX U
ONyXxomneBbiX TKaHen. ®PpakumoHuMpoBaHMe [O03bl 0Ony4deHus,
KMHETUKA KMEeTOYHbIX Monynauun npu  pakumoHMpoBaHHOM
obnyyeHun. TloHATME O peokcureHaumm onyxonu. Bbibop
OnTMMarsnbHbIX PEXUMOB  (ppakumoHupoBaHud. [pumeHeHne
pagnoceHcMbnnmnsaTopoB ans npeofoneHuns
pPagnoyCTOMYMBOCTU  TMMOKCUYECKOM  ppakumm  OnyxoneBbiX
KneTok. Mmneptepmusa n runeprivkemMus B fiy4eBon Tepanuu.
3awuta 300pOBbIX TKAHEW MyTeM CO34aHus  YMepeHHOW
rmnokcun Bo Bpemsi obnyyveHus (gbixaHune M C); nsbnpatensHoe
penctene [TC Ha HopmanbHble  TKaHW. [pumeHeHne
pPagMonpoTEKTOPOB. PeHTreHoanarHocTmka

3.10

PagunaumoHHas
dapmakonorus

PagnonpoTtektopbl, WX  Kknaccudmkauma M XuMmyeckas
cTpyktypa. Kputepun 3awmtHoro AencTBma pagumonpoTEKTOPOB.
dakTop wu3MeHeHus p[fosbl (PNL). MexaHusmbl  3aLMUTHOrO
adppekTa: N3MeHeHne PU3NKO-XUMUYECKNX CBOWCTB
HGuomonekyn, rmnotesa «Broxmmmyeckoro LLOKaY,
«cynedrugpunsHasa» runotesa. Ponb 3. baka, 3.4. 'paeBckoro,
HO.B. KyapsiwoBa B n3y4yeHun pagmonpoTeKTOPOB U MEXaHM3MOB
ux 3awmTtHoro addpekta. OcobeHHOCTU hapMaKOKMHETUKM U
dapMakoAUHAMUKMA  NEKAPCTBEHHbIX CPeacTB B 0O6MyYEeHHOM
opraHusme

3.11

PagwauunoHHble aBapum

Mepuko-caHuTapHble MeponpusaTus, HanpaBeHHbIe Ha
CHWXKEHue nocreacTBun pagnaumoHHbIX aBapun.
MpodunakTnyeckne MeponpuaTUA NPU  pasHbIX  YPOBHSIX
paguaunoHHOro 3arpsa3HeHus TeppuTopuin, NPOaYKTOB MUTaHNA n
paanaunoHHOro BO34EeNCTBUS Ha nogen. Kputepun,
onpefensowmne  BbldeneHue  30Hbl  OTUYYXOEHUs,  30Hbl
OTCENeHnUst U 30Hbl C NbrOTHBIM COLMaNbHO-3KOHOMNYECKUM
ctatycoM. AHanm3 KpynHbIX pagvaunoHHbIX aBapun. Mepguko-
coumanbeHble nocriegcTeusa aBapum Ha YASC. MNMpobnembl Manbix
Jalek} pagnaumOHHbIX BO3ENCTBUNA. PagnoapanTtauyms.
PaguwauunoHHel ropmesuc. PagmoceHcmnbunusaums daktopamm
OKpyXawLien cpeapl

3.12

MpuknagHeLle BONPOCHI
paguobuonorum

Mcnonb3oBaHue paguauMOHHbIX — TEXHOMOrMN B TEXHMKeE,
CenbCKOM XO035IiCTBe, Hayke. [OCTUXKEHUS U NepcnekTUBbI
Hay4YHbIX UccnegoBaHuii B paguobuonorum




13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHsATUN (4acoB)
Ne HanmeHoBaHve TeMmbl CamocTos
MNpakTn- pynnoBble
n/n (pasgena) gucuunnmHel Jlekumm JlabopaTtopHble TenbHasa | Bcero
yeckune KOHCYynbTaumm
paboTta

MpeameT n 3agaun obuuen n

1 | meamumHckon pagmobuonoruu. 2 — — — 4 6
BBegeHve B guCLMNIIMHY

> dunsunyeckme ocHOBbI > . 4 1 7 14
pagmobnonoruu

g [Moname 2 — 4 1 7 14
pagnoYvyBCTBUTENBHOCTHU
MepBu4HbIE

4 | pagmnobuonormyeckme 2 — 4 2 7 15
npoLecchl
MonekynspHble 1 KNneToYHble

5 | adbdekTbl NOHU3UPYLOLLEN 2 — 4 2 7 15
pagvauuu

6 PagnaumoHHoe nopaxeHue 5 L 4 > 2 15
XMBOTHbIX 1 YenoBeka
Teopun mexaHM3mMoB

7 dopmMmmnpoBaHna > . 8 2 v 19
paanoburonormyeckmx
agpcpekTOoB

8 'MrueHnyeckoe HOpMVpOBaHIe > . 4 1 7 14
pagnaunoHHbIX BO3OENCTBUM

9  HewuoHusupyoLme nsnyyeHus 2 — — 1 6 9

10 VloHM3upytoLwme nsnyyeHms B > . 6 5 6 16
ovnonorun n meauLmHe

11 | PapgmauuoHHas dapmakonorus 1 — 4 2 6 13

12 | PagraumoHHble aBapumn 1 — 4 2 6 13

13 MpuknagHble BONpoChI > . 6 2 7 17
paguobuonorum
NTOIro 24 52 20 84 180

14. MeTogn4yeckne ykasaHusa Ans oby4arowmxcsi N0 0CBOEHUIO AUCLUNIIUHbI:

WMHdopmaumsa no yvebHonm aumcumnnmnHe «O6was u mMeguumHcKaa pagnobuonornss
(ocHoBHasi obpasoBaTenbHasa nporpaMmma BbiCLLIero obpasoBaHus MO HanpaBneHUo NOAroTOBKN
30.05.02 MeguumHckaa ©uocumsnka, yy4ebHbIM nnaH, paboyas nporpamMmma AUCUMMIUHLI
«Obwasa v wmeauvuuHckass paguobuonorusi», OHObI OLEHOYHbIX CpPeacTB, OCHOBHasi W
AOonosfiHUTENbHas nutepaTypa) pasMelleHbl Ha obpasoBaTerlbHOM nopTane «ONEKTPOHHbIN
yHuBepcuteT BI'Y» (https://edu.vsu.ru).

OcBoeHue cogepxaHuss  OUCUMNNAWHBI  OCYLLECTBRSIETCA C  UCNONb30BaHUEM
ANCTaHUMOHHbIX oObpasoBaTenbHblx TexHornorun (OOT) — anekTpoHHoro y4ebHoro kypca
«PagnaumoHHas u doTobuonorusa», pacnonoXeHHoro no agpecy: https://edu.vsu.ru Ha
nopTane «ONeKTPoHHbIN yHnBepcuteT BIY». MNepen Havanom yyebHbIX 3aHATUI o0By4vatomnmncs
OOJDKEH:

1. TlpoBepuTb Hanuume pgoctyna K Kypcy. B cnyyae BbisiBneHuss npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaaBaTento Unn B Cnyx0y TEXHUYECKOW NOAAEPKKN.

2. N3yunTb nHTEpdenc Kypca, 3HaTb cnocobbl B3anMogencTBms ¢ npenogasatenieM B
pamkax QYK: cooblieHne Ha opyme, oTrnpaska IMYHOro coobLeHuns, YarT.

3. O3HakOoMUTbLCA C LEeNbi U 3agavyamMu OUCUUNIIMHBI, NepeyvyHeM opMuUpyemMblx
KOMNeTeHUMA 1 pe3ynbTaToB OBOy4eHusi, NporpammMon AUCUUNMAUHBI, KaneH4apHbIM MNiaHoM,
TpaekTopuen OCBOEHUA  AUCUMMAMHBI, KOMMSIEKCOM BOMPOCOB W TpeboBaHwun Ans
NPOMEXYTOYHOW aTTecTauuu.



https://edu.vsu.ru/course/view.php?id=6715

4. O3HaKOMUTbCHA C NepevYHeM OCHOBHOW W OOMNOSTHUTENbHOW NUTepaTtypbl, a Takke
CMMUCKOM  3NEKTPOHHbIX obpasoBaTeribHbIX pPecypcoB, HeobxoauMbIX AN OCBOEHUS
ancumnnuibl. onyunTb AOCTYN K 9MNEKTPOHHbIM OUOMAMOTEYHBIM CUCTEMaM, Ha KoTopble
odopmrneHa nognucka Pro0Y BO «BlMY».

N3yyeHne gucumnnuHbl «O6waa u meguumHckas paguobuonornsa» npegycmatpusaet
YTeHue nekumin, nposedeHne nabopaTopHbIX 3aHATUI U CaMOCTOATENbHY paboTy CTYAEHTOB.
BoinonHeHne nabopaTtopHbiXx paboT u camocToaTenbHass paboTa  OCyLecTBRAKTCA C
NCMONb30BaHMEM KOHCMEKTOB neKuun u y4debHbix nocobuin. OOy4varowmecss BbIMOMAHAOT
nabopartopHble paboTbl, OTBEYAOT Ha TECTOBblE 3aJaHWA, BbINOMHANT 3a4aHus TeKyLlewn
aTTectaumn. OOyyalowmecs 3HAKOMATCA C TeopeTU4eckMMm MmaTepuanom B npouecce
NEKLUMOHHON YacTu peanu3aumm OUCLMNIUHBI, CaMoCToATeNnbHOM paboTbl C  TekcTamm
y4yebHMKOB, Y4YebBHbIX NOCcObui, cTaTel B HayYHbIX W HayYHO-NPaKTUYECKUX WU3OAaHUAX MO
npocunto ancumnnunHel. Ha nabopaTopHbIX 3aHATUAX CTYAEHTbI NGO nHAnBMAYanbHO, NnMbo B
cocTaBe Manown rpynnbl BbINOMHSAT y4ebHO-uccnegoBaTenbCckyto paboTy.

B xoae BbinonHeHna nabopaTopHbix paboT CTyAeHTbl NpnobpeTatoT HaBbIKM 0bpaLLeHns C
ouonorndyeckumn  obbektamu, rnabopaTopHbiM  0BOpPYyOOBAHMEM U MHCTPYMEHTapUEM,
CaMOCTOATENbHO  OCYLIECTBNAT  OKCMEPUMEHTbI,  PETMCTPUPYIOT,  aHanu3upyrT U
WHTEPNPEeTUPYIOT NOMyYeHHbIe pe3ynbTaTbl.

PesynbTaTtbl nabopatopHbix paboT, BkAoYass HeobXoauMMble pacyeTbl, 3aKMYEeHUsa u
BbIBOAbI, OTBETbI HAa BOMPOCHI (3agaHust) oopMnsaTca B paboden TeTpaam obyyatolerocs B
BMAEe NpoTOKONa muccrnegoBaHus. B koHue nabopaTopHOro 3aHATUS pesynbTaTbl U MaTepuansl
y4yebHo-nccnegoBaTtenbckon paboTbl AOKNaAbIBAOTCA npenogaBaTtesniio, npu HeobxoauMocTu
obcyxpgatotca B rpynne (ot4eT ©O nabopaTopHOM 3aHATMKM). B cnyyasx nponycka
nabopaTopHOro 3aHATUS MO KakMM-NMBOo NpuynHam obyyatowmimncs obsi3aH ero CaMoCToATENbHO
BbINOMHUTL MOA4 KOHTPOMEeM npenodaBaTenss BO BPeEMS WHAMBMAOYaNbHbIX KOHCYNbTaLMWN.
TekywMin KOHTPONb 3HaHWK obecnevyMBaeT MPOBEPKY OCBOeHUs Yy4dyebHoro Mmartepwuana,
NnpuobpeTeHns 3HaHW, YMEHUA W HaBbLIKOB B Mpouecce ayauTOPHOM U CaMOCTOSITENbHOM
paboTbl obyvarwmxcs, opMnpoBaHMA COOTBETCTBYHOLLMX KOoMmneTeHumn. CamocTosiTenbHas
paboTa CTyAEeHTOB OCYLLECTBMSETCSA C UCNONb30BaHMEM YY4EOHUNKOB 1 y4eBHbIX MOCobuMIA B xoae
noaroToBKM K JIEKUMOHHbIM 1 nabopaTopHbiM  3aHATMAM. CTygeHTbl 3HaKoMSATCS C
TeopeTU4eckMM MaTtepuanioMm B Mpouecce MEeKUMOHHOMo Kypca W CaMOCTOATENbHO,
npopabartbiBaloT U yCBaMBalOT TEOPETUYECKME 3HaHMSA C WUCMNONb30BaHMEM PEKOMEHAYEMOMN
y4yebHon nutepaTtypbl U y4ebHO-MeToANYECKMX NOCOBUI, cornacHo ykaszaHHOMY crimcky (n.15).

TeKkyLwmn KOHTPOSb 3HaHWUM NO AUCUMUNINHE BKMOYaeT B cebs oTyeTbl obyyarowmxcsa no
nabopatopHbiM paboTam, BbIMOSHEHUE 3af4aHUN K NEeKUMaM 1 niabopaTopHbIM 3aHATUSAM. [pu
noaroToBKe K TEKyLLeMY KOHTPOSIHO 0Byyatlolmecs n3y4atoT U KOHCNEKTUPYIOT peKOMEHAYEMYHO
npenogaeatenemMm y4yebHyio nuTepaTtypy no Temam FNEeKUMOHHbIX U nabopaTopHbIX 3aHATUN,
CaMOCTOATENBHO OCBaMBalOT NMOHATUIHBIN annapaT AUCUUMNINHBI.

[MnaHnpoBaHne W oOpraHu3aumMs TEeKyWero KOHTPONSA 3HaHUW, YMEHUA W HaBblKOB
OCYLLEeCTBNAETCA B COOTBETCTBUM C coaepxaHnem paboyen nporpammbl M KaneHgapHo-
TemMaTU4YeCKUM N1aHOM C NPUMeEHeHneM oHaa OLLEHOYHbIX CPeCTB.

dopmMoN NPOMEXYTOYHOM aTTecTaumMm 3HaHWA, YMEHUM M HaBbIKOB ObOy4alolmxcs B
cemecTpe B gaBnseTtcsa 3ayer, a B cemectpe C — 3K3aMeH.

15. lMepeyeHb OCHOBHOW W [ONONMHUTENLHOW §nUTepaTypbl, PECYpPCOB MWHTEPHET,
HeobXoAUMBIX ANl OCBOEHUA AUCLUMNIIUHbI

a) OCHOBHag nuTepartypa:
Ne
n/n

MNCTOYHMK

AkmyarnbHas paduobuonoeusi: Kypc nekyut / J1. A. nbuH [u 8p.]. — M. : U3damenbckuli dom MOU,

1 | 2015. — 240 c. — 3bC «KoHcynbmaHm cmydeHmay. —
http://www.studentlibrary.ru/book/ISBN9785383009321.html

2 | Bepewako I. I. Paduobuosnoaus: mepMmuHbl U MOHAMUS : 3HYuUKA. cnpas. / I. . Bepewako, A. M.




~

Xodocosckasi ; Hay. akad. Hayk benapycu, IH-m paduobuonoauu. — MuHck : Benapyckasi Hagyka,
2016. — 340 C. — 3EC «KoHcynbmaHm cmydeHman. —
http://www.studentlibrary.ru/book/ISBN9789850820174.html

Kydpswoe KO. b. PaduauuoHHasi 6uochusuka. PaduoyacmomHble U  MUKPOBOJIHOBbIE
anekmpomazHumHbie usnydyeHusi / HO. b. Kydpsiwos, 0. ®. lepos, A. b. PybuH .— M. : @uamamnum,
2008. — 181 c.

Jlyuesas duazHocmuka u mepanus. Obwas nnyyegas duazHocmuka : y4ebHuk : 8 2 m. / C. K. TepHoeol
[udp.]. — M. : TOOTAP-Medua, 2014. — T. 1. — 232 ¢. — O6C «KoHcynbmaHm cmydeHmay. —
http://www.studentlibrary.ru/book/ISBN9785970429891.html

Jlyuesasi mepanus : y4ebHuk / [I. E. TpyghaHos, M. A. AcamypsiH, I. M. )KapuHos, B. H. Manaxoeckul]
; nod ped. I'. E. TpygpaHosa. — M. : TOOTAP-Medua, 2013. - 208 c. — O6C «KoHcynbmaHm
cmydeHmay. — http://lwww.studentlibrary.ru/book/ISBN9785970425145.html

Jlyqesasi mepanusi 8 oHkonoeuu / nod ped. B. N. HYuccosa, M.U. [asbidosa. — M. : TOOTAP-Medua,
2011. — 36C «KoHcynbmaHm cmydeHmay. —
http://www.studentlibrary.ru/book/970406762V0004.html

Jlyuesas mepanus. @usuka usnydeHuli, 0o3umempusi, monomMempusi, paduobuonoauyeckue OCHO8hbI,
npuHyunsl u Memo0si / A. B. bolko [u 0p.]. — M. : TOOTAP-Medua, 2011. — 36C «KoHcynbmaHm
cmydeHmay. — http://lwww.studentlibrary.ru/book/970406762V0040.html.

OcHosbl KiuHU4Yeckol paduobuonoauu [BnekmpoHHbIU pecypc] / M. C. [DxodHep, O. [x. eaH Oep
Koeenb ; nep. ¢ aHen. — 3-e u30. (an.). — nekmpoH. mekcmosbie daH. (1 ¢palin pdf : 607 c.). — M. :
Jlabopamopusi 3HaHud, 2017. — 3BC «KoHcynbmaHm cmydeHmay. —
http://www.studentlibrary.ru/book/ISBN9785001014676.html

OcHosbl KiuHuU4Yeckol paduobuonoauu [OnekmpoHHbIl pecypc] / M. C. [DxodHep, O. [x. eaH Oep
Koeensb ; nep. ¢ aHen. M. : BUHOM. Jlabopamopusi 3HaHut, 2013. — 600 c. — 36C «KoHcynbmaHm
cmydeHmay. — http://lwww.studentlibrary.ru/book/ISBN9785996321209.html|

10

Paduobuonoezusi. PaduauuoHHasi 6e30rnacHOCMb CesibCKOX0351UCMBEHHbIX XUBOMHbIX / B. A. bydapkos
[u dp.]; nod ped. B. A. bydapkosa, A. C. 3eHkuHa. — M. : KonocC, 2013. — 351 ¢. — ObC
«Korncynbmarnm cmydenma». — http://www.studentlibrary.ru/book/ISBN9785953205368.html

11

Tokcukomnoaus u meduyuHckas 3awuma : y4eb. nocobue / UN. A. benoHoeos, [. A. CamoxuH. — MuHck
: Bbiwatiwas wkona, 2014. — 412 ¢. — 36C «KoHcynbmaHm cmydeHmay. —
http://www.studentlibrary.ru/book/ISBN9789850624116.html

AONOJIHUTENIbHaA nutepartypa:

Ne UcTouHunk

n/n

12 Bapcykoe O.A. PaduayuoHHasi akonoeusi / O.A. bapcykos, K.A. bapcykos. — M. : Hay4Hbil mup, 2003.
— 253 c.

13 Benosepckuli .H. PaduauyuoHHasi skonoeusi : y4yeb. O0ns cmyd. ey3oe / I.H. benosepckut. — M. :
Academia, 2008. — 382 c.
Ebiukoeckas U.b. Mpobrnema omdaneHHoU paduayuoHHol aubenu knemok / U.b. bbidkosckas. — M. :

14
OHepaoamomuszdam, 1986. — 157 c.

15 Bnadumupos B.I". PaduosawumHbie s¢hcbekmbl y )ueomHbix U Yernoseka / B.I. Bnadumupos, T.K.
[xapakbsH. — M. : QHepaouszdam, 1982. — 89 c.

17 BoeHHasi mokcukonoeaus, paduobuornoeaus u meduyuHckas 3aujuma : y4ebHuk / C.A. KyuyeHko [u 0p.].
— CI16. : ®OJIMAHT, 2004. — 526 c.

18 roseHbyk B.J1. [Josumempuyeckue Kpumepuu msixecmu ocmpozo obsydeHus Yenoseka / B.J1.
o3eHbyk, N.b. Keupum-Mapkyc. — M. : QHepezoamomusddam, 1988. — 184 c.
loHyapeHko E.H. Xumudeckas 3aujuma om siy4e8o20 riopaxkeHusi: [pakmuyeckoe pykoeodcmeo u

19 | nekyuu o paduayuoHHoU buoghusuke : y4eb. nocobue / E.H. NoH4YapeHko, 10.b. Kydpswos. — M. :
nN3d-60 MI'Y, 1985. — 249 c.

20 Kydpsiwoe KO.b. PaduayuoHHas buoghusuka : (UOHU3Upyouue usrnydeHusi) : y4eb. 0ns cmyo. 8y308. —
M. : ®usmamnum, 2004. — 442 c.

21 Mockanee KO.U. Paduobuonozusi UHKOPropuposaHHbix paduoHyknudos / KO.U. Mockanes. — M. :
BOHepzazoamomusdam, 1989. — 263 c.
MscuHa B.[1. 36paHHbIe rnekyuu ro eeHemuke desiogeka u paduobuonoauu [3nekmpoHHbIl pecypc] :

29 y4ebHoe nocobue 0Ons ey3oe / B.l1. MsacuHa, B.H. Kanaee ; BopoHex. 20c. yH-m .— OneKmpoH.
meKkcmossbie 0aH. — Boporex : uri Bry, 2009. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-143.pdf>.

23 lNemun B.I". Paduobuornoeau4deckue 0CHOB8bI CUHEpPaUHeCKUX 83aumodeticmesull 8 buocghepe / B.T.
lNemus, I'.I1. XKypakoseckas, J1.H. Komaposa. — Mocksea : TEOC, 2012. — 218 c.

24 | lNusosapos FO.[1. PaduayuoHHas skonoaus : y4eb. nocobue / KO.I1. lNusosapos, B.l1. Muxanes. — M. :




Academia, 2004. — 238 c.

o5 PydHes A.B. PaduayuoHHas skonoeus : yyeb. nocobue / A.B. PydHes. — M. : 13d-eo Mock. yH-ma,
1990. — 87 c.

26 CmupHos C.H. PaduayuoHHasi skornoeus : y4eb. nocobue / C.H. CmupHos. — M. : MH3I1Y, 2000. —
134 c.

Cmapkoe B.[. PaduauyuoHHas skonoaus : y4eb. nocobue / B.[]. Cmapkos, B./. MuayHos. — TrOMEHb :

27 -

TromeHckul dom nevamu, 2007. — 399 c.

o8 ®edopeHko b.C. Paduobuosiozudeckue aghgheKkmbl KOPyCKYISPHbIX UdnydeHul. PaduauyuoHHas
besonacHocmb kocmu4deckux nonemos / b.C. @edopeHko. — M. : Hayka, 2006. — 188 c.
SpmoneHko C.T1. Paduobuosozus Yernogeka u xueomHbix : y4yeb. nocobue / C.[1. SlpmoHeHKo. — M. :

29
Bbicw. wk., 1988. — 424 c.

B)MH(pOpMaLMOHHbIE 9NEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduunansHble pecypebl UHTEPHET):
Ne n/n Pecypc

1 AnekmpoHHo-6ubnuomeyHasi cucmema « YHueepcumemckasi 6ubnuomeka ONLINE».—

https://biblioclub.ru/

3rnekmpoHHo-6ubnuomey4Has cucmema «JlaHb». — http://www.e.lanbook.com.
AnekmpoHHo-6ubnuomeyHasi cucmema «KoHcynbmaHm cmydeHma». —
http://www.studentlibrary.ru/
AnekmpoHHbIl kamanoe SHE BI'Y. — https://lib.vsu.ru/zgate?Init+lib.xml,simple.xsl+rus
HayyHas sanekmpoHHas 6ubnuomeka. — https://elibrary.ru/
PubMed. — ncbi.nlm.nih.gov/pubmed/

O] W N

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans CaMOCTOATeNbHON paboThl

Ne n/n MCTOYHNKK
Bepewako I. I. Paduobuornoausi: mepMuHbl U roHamusi : 3HUukn. cnpas. / I. I. Bepewako, A. M.
1 Xodocosckasi ; Hauy. akad. Hayk benapycu, VlH-m paduobuonoeuu. — MuHck : benapyckasi Hagsyka,
2016. — 340 C. — 3EC «KoHcynbmaHm cmydeHmany. —

http://www.studentlibrary.ru/book/ISBN9789850820174.html

lpakmukym no 6uogpusuke / B.I. Apmioxoe [u Op.] ; BopoHex. eoc. yH-m ; nod obw. ped. B.T.
Apmioxosa. — BopoHex : MisGamenbckul dom BI'Y, 2016. — 313 c.

Buogpusuka / B.I'. Apmioxoe [u Op.] ; nod ped. B.I. Apmioxoga. — EkamepuHbype ; M. : [Jerogasi KH. :
Akad. lNpoekm, 2009. — 293 c.

17. OOpasoBaTesfibHble TEXHONIONMU, MUCNONb3yeMbleé nNpu peanusauum Yy4eOHOWM
ANCLUMNINHBLI, BKMOYasa AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruun (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe 0bGyyYeHue):

Mpn peanusauun AUCUUNMMHBI UCTONb3YIOTCA 3NIEMEHTbI 3NEKTPOHHOro 00yYeHus,
ANCTaHLMOHHble 0bpa3oBaTesibHbIe TEXHONOMMU, LMAPOBLIE TEXHOMOMUN.

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme AUCLUMUNSIUHDI:

YyebHas ayauTopuisi 4nst NpoBeAeHMUs! NIEKLMOHHbIX r. BopoHex, nnowaab YHuBepcutetckas, 4.1, nom. |, aya.
3aHATUIN U 3aHATUIA CEMUHaPCKOro Tvna (nabopaTopHble |59

3aHATUA), ONS NPOBEAEHUS TPYNNOBbIX U
UHOVBUAYATbHBIX KOHCYMbTaLMMA, TEKYLLEro KOHTPONsA
1 NMPOMEXYTOYHOMN aTTecTaumnm

Hoytbyk Asus X55A/X55A, npoektop Sanyo, WinPro
8, OfficeSTD, Kaspersky Endpoint Security, Google
Chrome

YuebHas ayautopuvsi Ans NPoOBEOEHWS 3aHSATUNA r. BopoHex, YHuBepcutetckas nn., 4.1, nom. |, aya. 349
CEMVHapPCKOro Tuna (nabopaTtopHble 3aHATUS), oS
NnpoBeaeHUs rpynnoBbIX N UHANBUAYANbHbIX
KOHCYIbTaUMA, TEKYLLETO KOHTPONA N MPOMEXYTOYHOWN
aTTecTaymm




CneuunannanpoBaHHas mebenb, Habop nabopaTopHom
nocyabl U LWTATUBOB, BbITSXXKHON LWKad, 403aTophl,
Mukpockonsl briomen-2, ueHtpudpyra Eppendorf

MeaunupmHcKmin umKNoTpoH Eclipse,
pagvocdapmaLEeBTMYECKoe 0bopyaoBaHME OJ1s1
npounseoacTea PTopae30KCUIOKO3bI (3 LWT.),
obopyaoBaHue aHanuTuycekon nabopaTtopum otaena

000 «MexpervoHanbHbI MEAULMHCKUIN LEHTP paHHEN
ANarHOCTUKN U NeYEHMs1 OHKONOrMyYecknx sabonesaHnimny
LinknoTpoHHopagnoxnmmudeckoe otaenenue, MNMAT KT,

KubepHox, TomoTepanus, KomnHaTa ynpasnexus M3T,

KOTPOIsi Ka4eKkcTBa, bmorpadd Anst NO3UTPOHHO-

3MMWCCHOHHOM TOMOorpadhmm, poboTU3NpPoBaHHasi yCTaHOBKa
Kiber knaif onsa crepeoTakcuyeckon paguoxmpypriu,

annapar 4ns paguoTtepavnumn Tomoterapi
(Ooroeop Ne2 ot 27.10.2016)

KT r. BopoHex, yn. Octyxesa, 31

19. OueHo4HbIe cpeacTBa ANA NpPoBeAeHNA TEKYLEeNn N NPOMEXYTOYHON aTTecTaumm

nOpﬂD,OK OLEHKM OCBOEHUA O6y‘-la}OLLI,I/IMI/ICFI y‘-le6HOFO MaTepuana onpepgendetcd

coAepXXaHWeM crieayloLmx pasaenos AUCLMNINHGI

No HaumeHoBaHne KoMneTeH WHpmnkaTtop(bl)
n /_n pasgena gucumnnuHbl unsi(n) OOCTUXKEHNA OueHouHble cpeacTBa
(mogyns) KOMMeTeHLmmn
MpeameT n 3agaun
obLen n meguLmMHCKoON
1 paguobuonorun. 3apaHus, oTyeThbl Mo NabopaTopHbiM paboTam
BBegeHue B (OrK-3)
LVCLMNINHY CnocobeH
dunanyeckne oCHOBBI ncnons3oe
2 DaaNoBMONorK aTtb 3apaHus, oTyeThbl Mo nabopaTtopHbiM paboTam
MonsiTVe cneuuanus
3 paguouyscTBUTENbHOCT | MPOBAHHOE 3afaHus, oT4yeThbl Mo nabopaTtopHbIM paboTam
" AuarHoctu
MepBuuHble qecx%e " (C()Z)I'IK-S.l)
4 pagnobuonoruyeckme neseoHoe KasblBaeT 3apaHus, oTyeTbl Mo nabopaTopHbiM paboTam
npoLeccs| obopyaoBa | MeEOULMHCKYHO
MonekynspHble un HUE, MOMOLLb C
5 KneTouHble 3peKTl NPUMEHATL | UCMONb30BaHNE s . .
. MEAULUHC | M afaHus, oT4eTbl No NabopaTopHbIM paboTam
NoHU3NpYyoLen
panmau% Kne cneumanmsnpos
PaMaLnoHHoe n3genuvs, aHHoro
6 nopakeHne >XNBOTHbIX U TIeKapcTse | ANMarHoCTUHECKo 3apaHus, oTyeThbl Mo NabopaTopHbiM paboTam
YenoBeka HHblE ro n ne4yebHoro
Teopun MexaHN3MOB CPEAcTsa, | 000pyAoBaHNs,
KNeTouHble | MegULMHCKNX
7 (POPMMPOBAHMS NpoayKThbl nagenunin 3apaHus, oTyeTbl Mo nabopaTopHbiM paboTam
agmoburonornyeckmx poay ’ ’
g cheKToB M reHHo- npegycMoTpeHH
"mrneHunyeckoe VIFDKEREPH | bIX AnA
HODMUDOBAHME ble MCnosib30BaHNA
8 pazmaEMOHHblx TexHororn | B 3apaHuvs, oTyeThbl Mo NabopaTopHbiM paboTam
BO3AEICTBII U, npodpeccuoHarnb
HenoHmanpyloLIve npegycMmoT | How cdpepe
9 M3SIVYEHUS peHHble 3apaHus, oTyeThbl Mo NabopaTopHbeiM paboTam
y nopsgkam
WoHunsupyowwme "
10 VI3J'IZLIeHI/IS|eB ouonoruu oKa3aHs 3afaHus, oT4eThl Mo nabopaTopHbIM paboTam
1 MeanumH
MeOMUNHC
PagvaunoHHas M
11 aavaumoHHa Kou 3agaHus, oT4yeTbl No nabopaTopHbiM paboTam
drapmakonorus noMoLLY
12 | PagnauunoHHble aBapuu 3apaHus, oT4eThl Mo nNabopaTtopHbiM paboTam
Mpwuk Hble BOMPOCHI
13 p:,qmggﬂonoerms poc 3afgaHus, oTyeThl Mo nabopaTopHbIM paboTam




HaumeHoBaHue UHamnkaTop(bl)
Ne KomneTeH
/n pasgena ucumnimHbl usi(n) OOCTMXKEHUS OueHouHble cpeacTBa
(mogyns) KOMMNEeTEHLMMN

M POMEXYTOYHaA atrecTtaund

KMM npomexxyTo4yHon atTectaumm
dropma KOHTPOIS — 3a4eT, 9K3ameH

20. TunoBble oOUEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl oLeHUBaHUA

20.1. TeKyWwyMn KOHTPOIb ycneBaeMocTun

KoHTpornb ycneBaeMocTu No AUCUMNIIMHE OCYLLECTBMAETCH C MOMOLLbIO CreayoLmMX OLEHOYHbIX
CpencTs:

choava nabopaTopHbIX paborT;

BbINOSIHEHWE MPaKTUYECKNX 3aaaHWil.

OnuncaHne TexHonormm nposeneHuA

Mpumep nabopaTtopHon paboTbl N0 y4eOHOM AUCLUUNNNHE
B1.0.37 O6wasn n meauuMHCcKaa pagnooduonorus

Na6opaTtopHaa pab6oTta. OnpegeneHne OeTa-paguMoakTUBHOCTU Mpenapata C 3agdaHHOW CTEMNeHbio
TOYHOCTMW.
Martepumanbl 1 o6opynoBaHue: pagmomeTp b-3, pagnoakTMBHbIN Npenapar, cekyHaoMep.
Llenb paboTbl: onpeaenntb pagnoakTMBHOCTb Npenaparta ¢ 3a4aHHON CTeNeHb0 TOYHOCTW.
Xop paboTbl

MepekntovaTenb NONAPHOCTN NepecyeTHOro npubopa NocTaBuUTb B NMOMNOXeHME «+». Bknountb
YyCTaHOBKY B CeTb, Nepea Hayanom paboTbl yCTaHOBKa AOSMKHA Nporpetbcs B TedeHne 15-20 muH.
Mepen Hayanom paboTbl NOKa3aHWUs AEKaTPOHOB AOMKHblI PABHATLCA HYMO, AN 9TOMO HYXXHO HaaTb
kHonky «C6pocy. [ina Toro, 4ytobbl onpeaenuTb pagMoakTMBHOCTb npenaparta ¢ 3a4aHHON TOYHOCTbLIO,
Hago nonb3oBaTbeca Tabnuuen Banna. [ns aTtoro HeobxooumMo onpeaenuTb KONMYecTBO MMMYIbCOB
npenapata ¢ poHoM (n) n poHa (Ng) 3a 1 MUH. N3mepeHns NnpoBoaAUTbL HE MeHee Tpex pas. OnpegenuTb
3HaveHune koadppuumeHta K no cdopmyne: K= n/ng. Monb3yacb Tabnuuen bBanna, onpegenutb, Kakoe
KONMMYeCTBO MMIMYNbCOB HYXXHO nogcyuTtaTb Ansg npenapata ¢ poHoMm (Nn) n doHa (Ng) npu gaHHOM
koadppmumenTe K. CteneHb TOYHOCTU, C KOTOPOM HYXXHO OMNpeaennTb akTUBHOCTb Npenaparta, 3agaeTcs
npenogasartenemMm. Paccuntatb Heobxoanmmoe BpeMsi cyeTa UMNynbCcoB npenapata M goHa: th=Nn/Nny,
te=Ng/Nep. Bpemsa okpyrnaTb 4O MUHYT B CTOPOHY yBenuyeHusi. C NOMOLLbI0 CHETYMKA PaaMOaKTUBHbBIX
yacTuL onpeaenuTb KonmyecTeo MMnynbcoB oT npenaparta (N'n) n poHa (N'y) B TeueHne Bpemenn tn u ty
COOTBETCTBEHHO. [MonyyeHHble pe3ynbTaTthl 3aHeCTV B Tabnuuy. Belumcnntb akTMBHOCTL Npenapata (An)
n coHa (Ap) no cdopmynam: A, = N'w/tn - N'g/ty, Ap = N'g/ty. BblpasuTbe akTMBHOCTb npenapaTta wu
pagnoakTuBHoro coHa B 6ekkepensax n MUKpokiopu. Nocne oKoHYaHMs 3KCNEPUMEHTOB NPOBEPUTDL, C
KakoWn CTeneHbto ToYHOCTM A' Obinn NpoBeaeHbl noacyeTbl. CaenaTb BbIBOO O paguoakTUBHOCTU hoHa U
npenaparTa.

OTBeTUTb Ha BONPOCHI:

1. Uto npeacrasnseT cobor pagnoakTMBHbIN pacnaj 3f1eMEHTOB?
2. flante xapakTepucTuky BUAOB pagMOaKkTUBHOMO pacnaja.
3. CchopmynupyinTe 3aKoH pagmMoakTMBHOMO pacnaga.
4. OxapakTepusynTte OeTEeKTOPbl MOHU3UPYIOLLUNX U3MNYyYEHUN.
5. OnuwmnTe NpMMeHeHne pagnoakTUBHbLIX M30TOMOB B GMONOrMn N MeguumHe.

LLlabnoH oTyeTa 0 BbINOSIHEHUU NabopaTopHOX paboThbl
OT4yeT O BbINONHEHWM nabopaTtopHon paboTbl Ne _ <HasBaHMe Tembl™>, BbINOMIHEHHOW B paMKax
avcumnnuibl B1.6.32 O6was u meguumHckasa paguobuonorna obydvarowmmcs Kypca <®.1.0.>,

cneunanbHocTb — 30.05.01 MeguuunHckas Guoxmmms

Llenb paboThbl:



dTtanbl paboTbl:

O6opyaoBaHue n maTepuanbi:

Xop pabotbl: (KpaTKkoe onuMcaHue xoda paboTbl C yKasaHWMEM MNEPBUYHBLIX OaAHHbIX,
pacyeTHbIX  OpPMYyS, pe3ynbTaToB  MPOMEXYTOYHbIX U KOHEYHbIX  pac4eToB;
unncTpaTuBHbIA MaTtepuan (rpadvku, doTtorpacdum n np.), obodiarowme Tadbnuubl)
BbiBOoAbI:

TpeboBaHUS K BbINOMHEHWNIO 3a4aHMIA (MNW LWKanbl 1 KPUTEPUM OLIEHMBAHUS)

Kputepun oueHku:

Kputepuamm oueHnBaHua BbiNonHeHMA nabopaTtopHom paboTbl SABNAIOTCA:

— NoAroToBKa K 3aHATUIO (ochopmMreHne 3aHsaTua B paboyen TeTpagum B COOTBETCTBUM C
METOANYECKUMUN PEKOMEHAAUMNSMN);

— OTBETbI Ha YCTHbIE BOMNPOCHI MO TEME 3aHATUSA U coaepKaHuio nabopatopHor paboTsi;

— aKTMBHOCTb M CaMOCTOATENBHOCTL NPY BbIMOMHEHUN 3a4aHW;

— ohopmMneHne pesynbTaTtoB B COOTBETCTBMM C METOAMYECKMMWN PEKOMEHOALNAMN;

— YMEHMEe aHanuMampoBaTb, 0OCYXAaTb MNOMy4YeHHble pe3ynbTaTbl M CaMOCTOATENbHO
dopmynmMpoBaTh BbIBOAbI.

PaboTta cumMTaeTcs BbINOMHEHHON N 3a4TEHHOM, €CNK CTYAEHT B KOHLIE 3aHATUS NpeacTaBui
OTYET B COOTBETCTBUM C AAHHBIMYM METOANYECKMMUN PEKOMEHAALNAMMN.

MepeyeHb NpakTUyYeCKMX 3agaHnmn

MpumepHasa CTpyKTypa Tecta (BapuaHT TecTta) no y4yebHom gucumnnumHe
B1.0.37 O6bwasn n meaguuMHcKasa pagunobuonorus

3apaHue Ne 1: BbibpaTh NpaBUsbHbIA OTBET UK NPaBUIbHbIE OTBETLI:

1. EauHunuen nornoweHHon oo3el aensetcs: a) I'p (Mpewn); 6) P (PeHTtren); B) pag; r) bk (bekkepensb).

2. 3apsa, BO3HMKAOLWNA B eguHULE Macchl nornotutens (B Bo3gyxe), - 3TO: a) pagMoakTUBHOCTD; 0)
normnoweHHas 4o3a; B) 9KCNO3ULMOHHAsA A03a; I NMMHENHasa NNOTHOCTb MOHU3aLUNN.

3. EamHnuen aktuBHOCTM paguoHyknuaa sensetca: a) bk; 6) Kn/kr; B) [x/kr; r) Ku (Kiopn).

4. Ins pacyeTa 3KBMBANEeHTHON 03bl HEOOXOAMMO 3HaTb: @) AKCMO3MLMOHHYHO 03Y; 6) NOrnoLweHHy
003y; B) B3BELUMBAKOLNA KOIPDULUMEHT, XapakTepU3yoLWmMA BENMYNHY NIMHENHON nepefayvn aHepruu
N3MNy4YeHns; ) MOLLHOCTb 03bl.

5. TpuHumMn, cornacHo KOTOPOMY TOMbKO Ta YacTb 3HEPruM MU3ryvYeHus Bbl3blBaeT WU3MEHEHUS B
BelecTBe, KoTopas MornowaeTca AaHHbIM BellecTBoM, cdopmynuposan: a) Kiopu; 6) bekkepenb; B)
"poTryc; r) Kyapsiwos.

6. K noHusmpyowmm msnydeHnam otHocat: a) VK-usnydeHune; 6) Y®P-usnyyenue; B) y-usnydeHue; r)
BMAMMOE U3IyYeHue.

7. BeTta-4yactuubl — 3T0: @) Agpa atoma Bogopoaa; 6) agpa atoma renuvs; B) NeKTPOHbI; ) HENTPOHbI.

8. BenuunHa noteHumana noHnsaumm coctaenset: a) 1 aB; 6) 10 aB; B) 100 aB; r) 1000 3B.

9. WMoHuszaumo aTomMOB W MONeKyn Bbi3blBaeT: a) Y®d-usnydyeHue; 0) BuOMMOe WU3NyveHue; B)
peHTreHoBckoe uany4yexue; r) UK-nsnyyexue.

10. MonekynspHble MexaHn3mbl BGMONOrMYECKOro AENCTBUS MOHM3MPYIOLLEA paguvaumm U3ydaeT: a)
doTobuonorus; 6) pagnaumoHHas 6uodunaunka; B) MonekynsapHas Guodusuka; r) anekTpomarHuTHas
6uonorus.

11. Mepuwog ¢ 20-x rogoB Ao 1945 roga XX Beka HasblBalOT: a) onucaTenbHbIM MEpuogomMm B
paguobuonornn; 6) KONMUYECTBEHHOW pagumobuonornen; B) NEPUOAOM  M3YYEHUS MEXaHM3MOB
MOAMMULNPOBAHHOW PagNoOYyBCTBUTENBHOCTY; ) NEPUOAOM U3YYEHUS MEXaHU3MOB AEWCTBUSA MarbiX
[03 pagunauunu.

12. [Ons xapakTepucTUKN pPasfn4YHbiX BUOOB WMOHU3UPYIOLLMX W3NYYEHUA WCMOMb3YIT MOHATUA: a)
NVHEeNHON nepegayn aHepruum; 6) oTHocuTeNbHOW Bronornyeckon addekTnBHocTY; B) Dsr; 1) ceyeHus
MuLeHn S.

13. MNoa «NMHENHON nepegadyen SHeEpPrum» NOHMMALOT: a) CPeaHee YMCMo YacTul, NponeTawLwmx Yepes
eQVHUYHY nrowaaky; 6) cpegHee 4Mcno MOHOB, OOpas3OBaHHbIX Ha efuHUUY MNyTU YacTuubl; B)



cpegHve NoTepu SHEeprMyM Ha eguHuly NyTW YacTuubl B npegenax obbema ee Tpeka; r) BenuuuHy
9HEpPrum NOHN3MPYIOLLEro N3ny4YeHus, nepegaHHyo BewwecTBy.

14. KpuBble «go3a-achdekT» B criydae OAHOyLapHOro npouecca HocAaT: a) S-obpasHbii xapaktep; ©0)
9KCMOHEHUManbHbIN Xapaktep; B) napabonuyecknii xapakTep; r) MIMHEHbIN XapakTep.

15. Burodusnyeckans TpaKTOBKa SKCNEPUMEHTamNbHbIX KPMBbIX «A03a-addekT» 6Hasupyetcs Ha
npegcrtaBneHnsix 0. a) [OUCKPETHOM MPUPOAE  MOHM3MPYIOLWNX  U3fydeHun; ©) pasnnyHomn
paanoYvyBCTBUTENBHOCTU GMOMOnekyn B 0Ony4aemMon CUCTEME; B) BEPOSITHOCTHOM (CTATUCTUYECKOM)
XapakTtepe nepegadv aHeprum 6uoobBLEKTY; ) HannMdmMm B BMoobbekTax cuctem penapauun.

16. Mepol pagnouyBCTBUTENBbHOCTM KMETOK, OnpenensemMon MO KPUBOW BbDKUBAHWUSA, CIYXWT: a)
NMHenHasa nepegaya aHeprun; 6) oTHocuTenbHasa Guonornyeckas acdeKkTMBHOCTL; B) Dsz; r) cedeHne
MULLEHUN S.

17. lNpouecc nepefayn SHEPrMM M3NyyYeHUs BELLECTBY peanunsyeTcs BO BpeMmsi: a) buonormdeckom
ctagun gencteusa paguvaumn; ©6) XMMWYECKOW CTagum OEeWCTBUS paguaumu; B) (PU3NKO-XMMUYECKOWN
cTaguun OencTBusa paguaumm; r) dusndeckon ctagmum 4encTeng pagunauuu.

18. MNepBrYHBIMK NpoAyKTaMu paavonusa soabl senswTces: a) H; 6) OH'; B) enpp; ) O%.

19. KocBeHHOe (HenpsiMoe) AencTBME paguaumm Ha MOJSEKYnNbl CBS3aHO C: a) HEenocpeacCTBEHHbLIM
MOrmnoweHNnemM 3Heprum mnsnyveHus monekynamu; 6) obpasoBaHMeM MNPOAYKTOB paguonui3a BoApbl; B)
NepoKCUMAHbIM OKMCNEHNEM NUNMAOB: 1) npucytcTenem O, B 06ny4aemon cucTeme.

20. CrteneHb nNposiBNeHWs peakuumi OuMomonekyn Ha obnydeHune — aT10: a) Ds7; 6) pagvaumoHHO-
XUMWYECKUI BbIXOA; B) pagnMoYyBCTBUTENBHOCTL; ) NPOLEHT MHAKTMBALUN.

21. Hanbonbluyio pagnoyvyBCTBUTENBbHOCTb MPOSBASIOT MOMeKynbl — Guononumepbl: a) 6Genku; ©0)
HYKNEWHOBbIE KNCMOTbI; B) Nonucaxapwabl; r) nunuabl.

22. TlpuunHon OGonee BLICOKOW PaOMOYYBCTBMTENbHOCTM KIETOK MO CPaBHEHMIO CO CBOOOAHLIMMU
Gvomonekynammn  sBnsetcsa:  a) Gonbwume  pasmepbl  KNetok; 6) Hanuume B KneTke
pagnoceHcMbunna3aTopoB; B) CyLLECTBOBAHME MexaHM3Ma YCUIEHUS MNEePBUYHbLIX pPaanaLMOHHbIX
N3MEHEHWIA; T) CNOCOOHOCTb KMNETKM K CaMOBOCMPON3BEAEHNIO.

23. log BRAVWSHMEM WOHM3MPYIOLWEN paguaumMm B KNeTKe WHTEHCUMUUUPYIOTCA npouecchl: a)
NepoKCMAHOro oKMcneHusa nunuaos; 6) obpasoBaHMst akTMBHBIX OOPM KMCNOpPOAa; B) pagnonuaa Boapl;
r) dootonmsa BoAbl.

24. [Ona oObsCHEHWs MexaHu3Ma OEUCTBUS paavaumm Ha KIeTKy C Yy4eTOM COCTOSsIHUSI ee
OKMUCNUTENbHO-BOCCTAHOBUTENBHOIO roMeocTasa WCMOoMb3ylT: a) MpUHUMN nonagaHus u Teoputo
muweHen (Kpoytep, Jln, Unmmep, Tumodbees-Pecosckun); 6) runotesy nunuaHbix paguoOTOKCUHOB U
uenHblx peakunn (Kygpsawos); B) rmnoTedy «ToveyHoro HarpeBa» ([eccayap); ) CTPYKTypHO-
mMeTabonuyeckyto Teopuio.

25. K Hanbonee pagmovyBCTBMTENbHLIM KPUTUYECKUM OpraHam YerioBeka OTHOCST: a) KpacHbIN KOCTHBIN
MO3r; 6) neveHb; B) roHagbl; ) KOXY.

26. K OCHOBHbIM fy4eBbIM CMHAPOMaM OTHOCAT: a) uepebparnbHbli; 6) KOCTHO-MO3rOBOM; B) KULLEYHbIN;
) NeroYHbIN.

27. K adpchektam manbix 003 paguauun oTHOCAT: a) «3adpdekT cauaetensy»; 6) acddekT ropmesunca; B)
MOBbILLIEHHYH YyBCTBMTENBHOCTb K CBEPXMarnbiM 403aM paguauunu; r) «3HepreTM4ecknin napagokey.

28. K paguonpoTeKkTopam OTHOCAT: a) CepUH; 6) CEPOTOHUH; B) LMCTaMUH; I) CynepokenaamcmyTasy.

29. BO3MOXHble MexaHuU3Mbl PagMONPOTEKTOPHOrO AEeWCTBUA OUOreHHbIX aMWHOB: a) Cco3[alT
BPEMEHHYI0 TKAHEBYO MMMOKCUIO, TaK Kak OKa3blBalOT COCYAOCYKMBatoLee aenctene; 6) KOHKypupyoT 3a
aKTMBHbIE NMPOAYKTbl paguonu3a BoAbl; B) 00pasyltoT paguope3nCTEHTHbIE KOMMIEKChl C BUOreHHbIMm
amMuHamu; r) o6pasyoT KOMMNEKCbl C MONEKyNamMm Kucnopoaa.

30. Bknag npaAmoro AencTeusa pagmaumn Ha KneTku aykapuoT cocTtasnseT: a) 100 %; 6) 80-90 %; B) 10-
20 %; r) 50 %.

31. YpoBeHb aKkTMBHbIX (POpM Kucrnopoda npu obnyyeHWM KreToK CHWXalT: a) katanasa; 6) doc-
donunasa; B) NpOoTEMHKNHA3a; ') cynepokcuaamcmyTasa.

32. K pagrMaumoHHO-XMMUYECKUM U3MEHEHNSIM HYKINENHOBBIX KMCNOT OTHOCAT: @) pa3pbiB S-S-cBA3en; 6)
ABYHUTEBbIE Pa3pbiBbl; B) pa3pyLleHne a3oTUCTbIX OCHOBAHWIA; ) paspbiB NENTUAHbLIX CBA3EN.

33. bonee BbICOKYI0 pagMO4yBCTBUTENBHOCTb M3 aMUHOKUCIIOT MPOSIBIIAKOT: @) UNCTEUH; 6) TUPO3WH; B)
CEPWH; ) NPOSWH.

34. Tvbenb knetok npu o6GNy4yeHMM NpPOUCXOAUT B pesynbrate: a) anontosa; ©) muTonTo3a; B)
heHoNTOo3a; ) HeKpo3a.

35. OdpdekTbl AencTBmMa Manbix 003 paguvaumm Ha GuocmucTembl CBA3aHbl C: @) HU3KOW BENUYMHOWN
MOrMoOWeEHHbIX A03 pagvauuu; 6) akTuBauvMen peuentopoB, CBA3AHHbIX C  pasfvMyHbIMU



CUTHaNTPaHCOYKTOPHbIMU  PETYNATOPHLIMKM ~ CUCTEMaMM  KINeTKW; B) akTMBaUMEN KOMMOHEHTOB
AHTMOKCMAAHTHOM CUCTEMbI; ) CO34aHMEM BPEMEHHOW TKAHEBOW MMOKCUMN.

3apaHue Ne 2: 0TBETUTbL Ha BOMPOCHI.

1. OnpenenuTb NpaBUbHYO NOCIEeN0BaTENbHOCTbL CTagui fy4eBOro MopakeHusi GuomakpoMonekyn.
Cragum: A — Murpaums aHeprum BHyTPU MONEKyrbl UMM Mexay Monekynamu; B — nHaktueauusi Monekyn;
C — nepeHoc 1 MOrMNoLWeHNe MOMEKYNoN OAUCKPETHOM MOpUUM SHEprum uanyyveHusi; [ — xumuyeckme
N3MEHEHNs1 CTPYKTYPHOro 3BeHa («cnaboro 3BeHa») MakpoMonekynbl; E — noHusauus n Bo3byxaeHue
aTOMOB U MOreKyr.

2. Kakne npouecchbl NpoucXoaaT B KNeTke B pesynbTaTe BO3AENCTBUS OKCUPAAMOTOKCUHOB (aKTUBHBLIX
dopm kucnopoaa, NPOAYKTOB NEPOKCUOHOIO OKUCIEHMS NMUNUAO0B) Ha KNETKY U €€ KOMMNOHEHTbI?

3. Tlepeuncnnte BO3MOXHble MexaHu3Mmbl, Onarogapsi KOTOpbIM B KIETKE CHWXAETCS YPOBEHb
OKCMPaAMOTOKCMHOB (aKTUBHbLIX (OOPM K1Cropoaa, NpoayKTOB NePOKCUAHOrO OKUCIIEHUS NMMNUAOB).

3apaHue Ne 3: pewnTb 3agavy.

Uenosek nony4un scem tenom 0,08 [x/kr ramma-uanydyeHms (nornoweHHasa [osa), Toraa Kak gpyrow,
BbINMMB pagnoakTMBHOE BellecTBO, nonyyun gosy 700 mpag anbta-vyactuy. KoTtopbin U3 HUX MOMyyYuT
BornbLue B1Monornyecknx NOBPEXAEHNN?

Kputepun oueHku:

OLleHKa «3a4TeHO» BbICTaBNSAETCA CTYAEHTY, eCnn BbINONHEHO NpaBuibHO He MeHee 70 % TecToBbIX
3a0aHu; OLUEHKa «He 3a4TeHO» - eCn BbINONIHEeHO npaBunbHO MeHee 70 % TeCTOBbIX 3agaHun,
BbinoniHeHbl 3agaHna Ne 2 n Ne 3.

3apaHusa gnst QuarHocTU4eckux pabort
TecThbl

Mpouecc nepegaym aHeEPrnn N3Ny4YeHns BELLECTBY peanu3yeTcsa BO BPEMS:
a) buonornyeckon ctagum 4encTBuA pagvauuu;

0) xMmun4eckom ctagmm 4encTBna pagunauuu;

B) OM3MKO-XUMMUYECKON CTaann SENCTBUS pagvaumm;

r) dusnyeckon ctagnum AencTBMSA pagnaumm.

Ona ob6bsicHeHMA MexaHu3Ma OeNCcTBUS pagmaumm Ha KNneTky C y4eTOM COCTOSIHUSI €€ OKUCIUTENbHO-
BOCCTaAHOBUTENBHOIO roMeocTasa UCnosib3yoT:

a) NpuHUMN nonaganHns n Teoputo muweHen (Kpoytep, Jln, Liummep, Tumodpees-Pecosckun);

©) runoTesy NUNUAHbLIX PagNOTOKCUHOB W LenHbIX peakunin (Kyapswos);

B) rmnoTe3y «To4eyHoro Harpesa» (Leccayap);

) CTPYKTYPHO-MeTabonmyeckyto Teopuio.

EanHnuen nornoweHHon ao3bl B cucteme CU aBnseTtcs:
a) I'p (Fpei);

6) P (PeHTren);

B) pan;

r) bk (bekkepenb).

Kpatkm otBeT

EaonHnuen akTmBHOCTM paanoHyknuaa sBnsieTca
OtBeT: bekkepernb (Bk).

Anbda-yacTmubl NnpeacTaBnsaoT cobon
OTBeT sagpa aToMOB renusi



CpeaHen crnoXHocTn

OnpegenuTb NpaBWbHYIO NOCNe0BaTENbHOCTL CTAAMM Ny4EeBOro NopaxeHms GuomakpoMoneky .
Cragun: A — Mmurpaums 3Heprum BHyTPY MOMEKYIbl UM MeXay MOneKynamu;

B — nHaktuBaums monekyr;

C — nepeHocC 1 NornoLeHne MosneKyrnon ANCKPETHOM MOPLUN SHEPTUN U3TTYYEHNS;

[ — XumMmn4eckme n3ameHeHnst CTPYKTYPHOro 3BeHa («cnaboro 3BeHa») MakpoMOIeKyIbl;

E — noHmsauus n Bo3byxgeHne atoMoB U MONEKyI.

OteeT: C-A-E-[1-B

CnoykHbIi pasBepHyTbIN OTBET

PagunoHyknugHas AaumarHoctuka. MeToabl COBpPEMEHHOW  pagWOHYKNMAHOWM  AMarHOCTUMKM  (ramma-
CUMHTUrpadumsi, SMUCCMOHHAs 0gHOOTOHHAA N ABYXEOTOHHasA Tomorpadus).

OTtBeT: B HacTosilee BpeMs BbIAENAOT cnegyoLwmne paguoHyKnMaHble MeToabl:

1) pagnomeTputo, nabopaTtopHyto (in vitro) n KNMHMYecCkyto (in vivo);

2) paguorpaduio (ramma-xpoHorpacus);

3) ckaHupoBaHue (ramma-tonorpadus);

4) cumHTUrpacmio (ramma-tonorpadus), NOApPa3aenaoLLYCA Ha AMHAMUYECKYHO N CTaTUYECKYIHO;

5) SMUCCUOHHYIO KOMMNBIOTEPHYIO TOMOrpadunio, BKHOYAOLLYHO:

— O4HOMOTOHHYI SMUCCUOHHYIO KOMMbIOTEPHYIO TOMOrpaduio;

— NO3UTPOHHYHO (ABYX(POTOHHYH) AMUCCUOHHYHO KOMMBIOTEPHYIO TOMOrpaduto.

CumHTUrpadmss — MeTO4 pPagMOHYKNMOHOrO MCCneaoBaHUs BHYTPEHHUMX OpraHoB, OCHOBaHHbIA Ha
oLeHKe pacnpefeneHns BBEOEHHOr0 B oOpraHuam paguodapmaueBTudeckoro npenapata (P®I),
KOTOpas OCYyLLEeCTBMASETCA C NOMOLLBIO CLUMHTUNNIALNOHHON raMMbl-KaMepbl.

laMma-kamepbl UMEKT B CBOEM COCTaBe AeTeKTop (CUMHTUNNSAUMOHHLIA KpucTans, oOblMHO 3TO
KpucTann moavaa HaTpuvs), KOTOpbIM SABMSETCA MPUEMHUKOM raMma-manyyvyeHunsa. PoTosnekTpoHHbIe
ymMHOXutenn (PJY) npeobpasytoT SHEPrn0 CBETOBLIX BCMbILWEK KpUCTana B 3NEKTPUYECKNE UMMYIbCbI
n ycunumBaloT wuX. [ly4OK uM3NyYyeHUs HanpaBnaAeTCs Ha KpucTans CMEHHbIMA  CBUMHLOBbIMU
konnumatopamn (Tybycamum AOns aKpaHMpoBaHWs geTektopa). lMocTynatowme 4yepes cneumnanbHble
OTBEPCTMSA B KONNMMaTtope raMma-kBaHTbl oT P®I1, pacnpegeneHHoro B Tene nauveHTa, Bo3byxaaT B
KpucTanne BCMbIWKM — cumMHTUnnauun. dotorpadudeckas nnm nonsapovaHas kamepa, npuctaBrneHHble
K QneKkTpoHHONy4YyeBOW TpybKe, NO3BONAT nonydatb OTO- WAM  NonsipouaHble  n3obpaxeHus,
HasblBaemble cuuMHTUrpamMmmamu. CoBpeMeHHas CUMHTUNNSAUMOHHAA raMma-kamepa OCHalleHa
cneunanuaoBaHHon IBM, B namsiTu KOTOPOM Pernctpupyrotcs nsobpaxeHus pacnpegenenuns POl B
nccnegyemon obnactu. B otnnume oT ckaHMpoBaHus, Npu CUMHTUrpadmm peructpauusa MUsnyvyeHus
BeJeTCcsl OAHOBPEMEHHO MO BCEW nccrneagyemomn obnacTtu, YTo JaeT BO3MOXHOCTb ONpeaensaTb Xxapakrep
nepemelleHna POl B uccnegyemom opraHe.

Mo cpaBHeHMIO C nnaHapHOW (NAIOCKOCTHOW) cuMHTUrpaduen OAHOMOTOHHAs SMWUCCUMOHHAs
KomnbtoTepHas Tomorpadusa (OPIKT) obnagaet 6onee BbICOKOW paspeluarollen cnocobHocTbio. Mpu
OOHOMOTOHHON TOMOrpadunn UCNOMb3YHOT TakMe Xe cpeaHe- U KOPOTKOXMBYLLME PaguoOHYKNUabl, Kak 1
npyMeHsieMble 4N NpOBeAEeHNst CUMHTUrpadumm.

®usnyeckme ocHoBbl MeToga O®OIKT pgawoT BO3MOXHOCTb  MOMAYYUTb  MOCIIOMHYKO  KapTUHY
pacnpegeneHnsa paguvovHauKaTopa B OpraHe C MOCnefylolwen PEeKoOHCTPYKUMEN ero TPexMepHOoro
n3obpaxeHus. Ycrponctso ana nposeaeHns OPOKT npeactaBnsieT cobGON Takylo Xe ramma-kamepy,
KOoTopas ucnonb3yetca npyv nnaHapHon cumHturpacgpmm. OgHako nNpu NpoOBEAEHWMM WUCCEeaOBaHWUN
AETEKTOp raMMa-KBaHTOB [OBWXETCS OTHOCUTENbHO Tena nauueHTta, obbl4HO COoBepLuas KpyroBble Wiu
ayroobpasHble (CeKTopHble) nepemeLLeHuns. [ng yBenmyeHms CKoOpoCTU CKAHUPOBAHUSA B COBPEMEHHbIX
PaanoHyKNMAHbIX TOMOrpadax ncnonb3yT CUCTEMY, COCTOSILLYIO U3 ABYX UMW AaXe TPeX AeTEKTOPOB.
Mo3nTpoHHO-aMuccunoHHass Tomorpacms (M3T) — 37O OAWH M3 HOBENWMX METOAOB PaLVMOHYKNNOHON
ONArHOCTMKN, OCHOBaHHbI Ha NPUMEHEHMM pagunodapmnpenapaToB, MEYEHHbIX K30Tonamu,
ABNAOLWMMUCA NO3UTPOHHBIMKU  M3nyyatensmi. B ocHoBe npuHUMNa NO3UTPOHHO-3MUCCUOHHON
TOMOrpachmm nexuT sBNeHWe perncTpaumm OByX MPOTMBOMOSIOXKHO HanpaBfeHHbIX ramma-ny4ven
O MHaKOBbIX 3HEPrUi, BO3HMKAOLLMX B pe3ynbTaTe aHHUrmnsaumn. MNpouecc aHHUMMnauumn NpoucxoauT B
Tex crny4vasx, Korga usnydeHHbln S4poM paguoHyknuaa no3nTpoH BCTPEYaeTCHa C SNIEKTPOHOM B TKaHAX
naumeHTa.



dusmyeckme ocHoBbl MeToda. [locne amuccum u3 aapa aToMa NO3UTPOH MPOXOAMT B OKpYXKatoLmx
TKaHAX paccTosiHMe, paBHOEe 1—3 MM, TEpsi 3HEpPruio npu coydapeHun ¢ gpyrumu mornekynamu. B
MOMEHT OCTaHOBKWM MO3UTPOH COEAMHSIETCS C SMNEKTPOHOM, M Macca obeux vacTul, npesBpalliaeTcsd B
3HEpPruio OBYX BbICOKOIHEPreTUYECKMX raMmMa-KBaHTOB, pasfeTalolmxca B MPOTMBOMNONOXHbIE CTOPOHbI
(mponcxoanT aHHUIMNAUMs). B MO3UTPOHHO-SMUCCUOHHOM ToMorpade NPOUCXOOUT permcTpaums aTux
raMma-kBaHTOB C MOMOLLbIO HECKOSNbKMX KOMel OeTeKTOpOB, OKpyXawwmx nauueHTta. [pu nomouim
Onoka coBnageHu Tomorpad BblOENsieT TONMbKO TE€ raMma-KBaHTbl, KOTOpble 3aperncTtpupoBaHbl
OOHOBPEMEHHO, (QOPMUPYS TaK Ha3blBAEMYIO «JIMHMIO OTBETa». 3aTeM KOMMblTEepHast cuctema
ToMorpada CyMMUPYET BCE NIMHMM OTBETA OT Nap AETEKTOPOB, 3aperncTpMpoBaHHbIE 3a BPEMS 3anmcu
N PEeKOHCTpynpyeT usobpaxeHue no anroputMy, cxogHoMy c ucnonb3dyembimn B KT, MPT n O3KT.
N3otonbl ansa MN3T BhipabaThiBaloT HA MecTe MPOBeAeHUsi UCCredoBaHusl. JTO CBSA3aHO C TEM, YTO
OOMbLUMHCTBO Mcnonb3yemMbix B Metode MN3T n3oTonoB ABNATCA YNbTPAKOPOTKOXKMBYLLMMN. Bpemsi nx
XXU3HU UCUNCNISAETCH HECKONBbKMMWN MUHYTaMKN N JaXe CEeKyHOaMMW.

PewwnTte 3agavy. Mdarkue TkaHu YenoBeka nogseprarTcs pagnoakTtMBHoMy obnyyeHuto B TeveHue 1,5
4yacoB, NPW 3TOM 3KCMO3NLUMOHHasA o3a coctasuna 0,6 PeHTreHa. KakoBa MOLLHOCTb 9KCMO3ULIMOHHOM
[o3bl? Yemy paBHa nornouwleHHas gos3a B pagax? Kak cooTHocATtca mexay cobow normnoweHHas u
Ouonorunyeckas oo3bl?
PeweHne: 1) Doen=Pt, rae Dasken - 3KCNO3NUMOHHAA Ao3a, P - MOLWHOCTb 403bl, t - Bpems obrnydyeHus.
CnepoBaTenbHO,
P=Dn/t=0,6 P/1,5 4=0,4 P/yac.

2) lMNpwn skcnosuumoHHon fo3e 1 P nornoweHHas go3a B Bo3gyxe paBHa 0,88 pag. B 6onblimHcTBE
cnyyaes 0,88 okpyrnatT go 1,0, npupaBHuBasa pag K PEHTreny:

Drnorn=0,6 pag.
3) Ana markux TkaHen 1 pag=1 63p, cnegoBaTenbHoO,

De61on=0,6 63p.
4) Deuon=KDnorn, raA€ Dewon - BMONornyeckasn, nnn akBmMBaneHTHas, 0o3a; Dnorm - NnornoweHHasa nosa; K -
KoathbpunumeHT KadecTBa, 3aBUCALLMM OT Buaa MU3nNyyeHus. ITOT KoadpduumeHT ans OTOHOB,
3IEKTPOHOB N MIOOHOB paBeH 1, onga anba-vyactuy, NpUHAT pasHbiM 20, 4ns NPOTOHOB — OT 2 A0 5, a
0N HENTPOHOB CUSTbHO 3aBUCUT OT 3Heprun, gocturasa 20 B uHTepBane aHeprun ot 100 kaB go 2 MaB.

20.2. NMpomexyToyHasa aTrectauus

ﬂpomemyTquaﬂ arrecCtaumna no AaucuuniinHe ocyuwecTtBndaetcaA C MNOoMOLWbo  creayroLlimnx
OLEHO4YHbIX CpeacTB:

komnnekt KNM gns 3averta;
komnnekt KM gns sk3ameHa.

MepeyeHb BONPOCOB K 3a4eTy:

1. MoHaTtne pagmobuonorun. Llenb, 3agayn, meToabl MccneaoBaHus, CBsA3b pagvobuonorumn ¢
APYrMMUN HayKamu.

2. Nctopus ctaHoBneHnst pagnobuornoru.

3. KnuHnyeckas paguobuonorusi. PagmobuonornyeckMe npuHUUNBE ONTUMM3aUUKN  NyYeBbIX
METOAOB Tepanum OHKOMorM4ecknx 3abonesaHuin.

4. AlpepHas aHeprud. AgepHoe opyxue U aaepHas aHepreTuka.

5. Tparegusa Xvpocumbl 1 Haracaku. Mocneacrteus aBapmm Ha YepHobbinbekon ASC.

6. MNMepcnekTuBbl 940epHbIX OTpacnen HapogHoro xo3ancTea. CoBpeMeHHas NpoTuBopagmaLMoHHas
3awmTa.

7. CyTb SsIBNEHWs pagvoaKTUBHOCTM WU OCHOBHbIE TUMbl PaAMOaKTMBHbBIX MpeBpaLleHun saep
(anbtba-pacnag, Geta-npeBpalleHuss A0ep, U3OMEpPHbLIN MNepexon, CMOHTaHHOE [eneHue TsKembIX
anep).

8. MpupoaHble pagnoHyknNuabl. PaanoakTuBHbIe psaabl.

9. WckycctBeHHasi paguoakTMBHOCTb. MeToabl WMCKYCCTBEHHOrO MOSyYeHUss paguoHyKnuaoB.
3aKOoH pagnoakTMBHOMO pacnaga.

10. OcobeHHOCTM B3aMMOAENCTBUSA TSHKENbIX U JIETKUX 3apsPKEHHbIX YacTUL, C BELLLECTBOM.



11. Xapaktep B3auMOOeNCTBUA HEWTPOHOB C BeLLeCTBOM. fOepHble peakumn. fsreHue
HaBeeHHOWN paanoakTUBHOCTM.

12. OcobeHHOCTM B3aMMOOENCTBUS Pa3fiMyHbIX BUOOB U3NYyYEeHUIN ¢ OBMONOrM4Yecknm BELLLECTBOM.

13. KocMnyeckue nydn. XapaktepucTnka nepBuyYHOro M BTOPUYHOIO KOCMUYECKOTO U3NyYyeHus.

14. VICKyCCTBEHHbIE WCTOYHUKA WOHU3NPYHOLWMX Wn3nydyeHuin. [puvHumn yctponctBa u paboTbl
A0epHOro peakropa.

16. PaguoHyknuabl, NOSABNSAIOLWMECS B OKPY>KaloLen cpeae Npy paguaunoHHbIX aBapusx.

17. YckopuTenu 3apsiKeHHbIX YacTu,.

18. MpurHUMNbI HU3NYECKOM 3aLMTbl OT MOHU3UPYHOLLMX N3NYYEHUN.

19. MeToabl perucTpaumv WOHUSUPYIOLLMX U3NYyYEHUA (MOHU3ALMOHHBIN, CUUHTUIMNSLNOHHBIN,
XUMUYECKUI 1 Op.), NPUMEHSIEMbIE, B MEANKO-OMONOrnYecknx NCCneaoBaHnsX.

20. PagnomeTtpus. Mepa paguoaktuBHocTu. EamHmubl aktmBHocTu (Bk, Ku). AbcontoTHas wu
OTHOcuTenNbHas pagnomeTpud. APPEKTUBHOCTD CHETA.

21. [Jdo3nmeTpusa. OIKCMO3MUMOHHAs [03a M eOuHWLbl  3KCNO3UUWOHHOW [o3bl  (Kn/kr, P).
MornowieHHas gosa n eguHNLbLI N3MepeHns nornoweHHon go3sbl (Mp, paa).

22. DHepreTnyeckun napagoke B pagmoduonorun. OcobeHHOCTM B3aMMOOENCTBUS MOHU3NPYIOLLINX
n3ny4deHun ¢ Gnonormyeckmm BelecTBoM. [NoHsATME OTHOCUTENBbHOW Bronornyeckon ahPeKTUBHOCTH.

23. TloHATWe paguodyBCTBMTENBHOCTU. MeXBUMAOOBLIE, BHYTPMBUOOBLIE, WHOMBUAOYalNbHbIE,
BO3pacTHble, CE30HHbIE Pa3Nnyns pagnovyBCTBUTENBHOCTH.

24. Papuno4yBCTBUTESNbHOCTbL OPraHoB, TKaHEW W KIMEeTOK >XMBOTHbIX. [lpaBuno beproHbe wu
TpnboHao.

25. AHanus pagmnoudyBCTBUTENBLHOCTU KMNETOK B KynbType. KpuBble fo3a-addekT. [NapameTpebl
pagMoYyBCTBUTENBHOCTM, OMpedensieMble MO  KpuBbIM  Ao3a-addpekt (00, 037, [Og, n).
PagnouyBCTBMTENBHOCTL S4pa U LMTONIasMbl.

26. lpsAAmMoe M KOCBEHHOE [EeNCTBME WOHU3MPYIOLWMX Wn3nydeHuin. [peobpasoBaHue 3Heprum
WNOHM3MPYIOLWNX M3MyYyeHnn B OGuonorumveckoMm Mmatepuwane. Paguonus BoAabl U BOAHbLIX PacTBOPOB
6romonekyn. OCHOBHble NPOAYKTbI paaMonm3a BOAbl U UX porib B MHAKTUBaLMu Guomonekyn. BnusHue
Ha xop paguonu3a JIM3 manyy4yeHnn, MOLHOCTM A03bl, NPUCYTCTBUS KMCnopoaa B obnyvyaemon cpege.
PagnaumoHHO-XMMUYECKMIA BbIXOA NPOAYKTOB pagnonuia Bogbl. YpaBHeHne XapTta. dddekt Oenna.

27. Bknag nNpAMOro W KOCBEHHOro [OEWCTBUSA MOHU3UPYIOWIMX WU3MYyYeHUM B pasBuUTHE
paauobuonoruyeckoro adhdekra.

28. PagnaumoHHO-XMMUYECKME MpeBpaLleHnst HYKITENHOBbLIX KUCIOT. [encTBue MOHU3UPYIOLLMX
N3ny4yeHUn Ha NePBUYHYIO, BTOPUYHYIO U TPETUYHYIO CcTpyKTYpbl JHK. Paguonus a3oTncTeix ocHoBaHWi,
MOHOCaxXapuaoB, HYKNEeO3n40B, HYKNEeoTUO0B U HYKITEMHOBbLIX KUCHOT.

29. OguHouvHble M ABouWHble paspbiBbl [JHK. PaspbiBbl BOgopoaHbix cBasen. ObpasoBaHue
BHYTPUMONEKYNSAPHbIX U MEXMOEKYIAPHbBIX CLUMBOK.

30. JencTtene nsnyyeHnin Ha aMMHOKUCHOTbI U BenKu.

31. PagnaunoHHO-XuMmyeckue npeBpaLleHnst XUpHbIX KMCnoT u docdonnnngos. O6pasoBaHue
nepoKCMaoB NUNNAOB.

32. PagnaunoHHO-XMMMNYecKkne naMeHeHust nopomnpmuHoOB, reMos, reMonpoTenaos.

33. OueHka pagno4vyBCTBUTENBHOCTU OCHOBHbLIX OWOMOMEKYN NO BENUYUHE paguaunoHHO-
XUMNYECKOTO BbIXOAA UX NOBPEXAEHUN.

34. Pagno4yyBCTBUTENBHOCTb OCHOBHbLIX KOMMOHEHTOB KNETKN.

35. PagmaunoHHoe nopaXeHne HyKNeMHOBbIX KUCIOT B KMBOW kneTke. MameHeHune ¢u3smko-
xummnyeckux csoncts [HK n ee pyHkuM. PagmodyBCTBUTENBHOCTL HAAMOMEKYNApHbIX cTpykTyp OHK.
MopdomeTpuyeckun aHanuM3 U3MEeHEeHWn CTPYKTYpbl UMHTepdasHoOro XpomaTtmHa nNUMEOLNTOB Kak
MapKepOoB NpeALLeCcTBYOLLEro 0byYeHums.

36. leHeTu4veckme addEKTbI MOHM3UPYIOLWEN paauauun. Mctopuss pasBuTUS  pagnalMoHHON
reHeTUKN.

37. Knaccudukauua HacrneacTBEHHbIX W3MEHeHWW. TouKoBble  MyTauuu, XPOMOCOMHbIE
abeppauun, aHeynnongus, NOAMNIONaNS.

38. MonekynspHble OCHOBbI pagnaunoHHOro mytareHesa. MexaHuambl X BO3HUKHOBEHMS, CBSA3b C
A0301 0bnyyeHus.

39. OCHOBHbIE MOMNOXEHUA pagnauUOHHON TEeHEeTUMKU. 3HayYeHne W3MEHEHUA TEeHETMYECKOro
Martepuana gns ganbHenwen cyabbbl cCOMaTUYeCKOM M MOMOBOKM KNeTOoK. HecTabunbHOCTb reHoMma u
obnyyeHue.



40. 3agepxka MnTo3a. 3aBUCUMOCTb NPOOOIPKUTENBHOCTM 3a4epPXKKM MUTO3a OT [03bl 06nyYeHns
1 pasbl KNEeTOYHOro Uuukna B nepunod obnyveHus. MNpuymHbl 3agepXkm MUTo3a.

41. HapyweHne  CTpyKTypbl " YHKLMIA MeMbpaHHbIX  obpasoBaHui KNeTKu.
PagnoyyBCTBUTENBHOCTE MeMOpaH KNeTKu: paguModyBCTBUTESNbHbIE YYacTKM B LMTONMA3MaTUYECKON
membpaHe. O dekT MNeTko. JleTanbHble 3 eKTbl MOHN3NPYIOLEN paguaLmn.

42. Knaccudpumkaumsa dopm rmbenn Knetok. Llutonornyeckue pasnuumna mn  Grnoxmmmyeckue
WMHONKaTOPbl anonTo3a U HEKPO3a KNeToK.

43. PenpoayktvBHasi rmbenb KNeTtok, MeTodbl ee WAEHTUMUKaUMM W MPUYMHbL  PasBUTUS.
O6pasoBaHne rMraHTCKMX 1 NONUNONAHLIX KNETOK, MX cyaboa.

44. PapnovyBCTBMTENbHOCTb KNETOK Ha pasHbiX CTaausiX XM3HEHHoro uukna. Moamdukaums
pPaanoYvyBCTBUTENBHOCTU KNETOK kucrnopogoM. CeAsb koadduumeHTa kmcnopogHoro yeunexms ¢ JMS
N3nyYeHun.

45, [lencteue Ha KNeTKN pagnoceHcnbunmsaTopos U pagmonpoTEKTOPOB.

MepeyeHb BONPOCOB K 3K3aMeHy

46. PagnauuoHHOe nopaxeHue KUBOTHbIX. PagnauuoHHble CUHAPOMbI.  XapaKTepucTuka
KOCTHOMOS3roOBOro, XenygoyHO-KALWEYHOro CcMHApOoMoB U cuHgpoma LIHC; kneToyHble MexaHu3mbl Ux
pasBUTHS.

47. TkaHeBas pagnovyBCTBUTENBHOCTb U MPUYUHBI Pas3nNUYHOM PaanovyBCTBUTENBHOCTUN TKaHEN.

48. lMoHATME O KPUTUYECKMX CUCTEMAX opraHmama. [MpuumHbl TMbenun XMBOTHbIX, OBONYyYEHHbIX B
pasHbIX AManasoHax Aos.

49. lNlyyeBasn 6onesHb YenoBeka Npu BHELUHEM OOy4YeHuN.

50. Octpas nyyeBas 6onesHb (OJIB) npy OTHOCUTENBHO paBHOMEPHOM 00ny4eHun. KocTHo-
mo3roBasi coopma OJ1B. lMepuoabl pasBuTUS M KNMHUYECKas kapTuHa a3 nepuoga popMUMpOBaHUS
KocTHoMo3roBow copmbl OJIB.

51. Xapaktepuctuka KuLWEYHOW, TokceMudeckon un uepebpanbHon gopmbl OJ1IB. O6bekTuBHbIE
nokasatenu Tsbkectn OJIB n nporHocTuyeckmne npusHakn ncxopa sabonesaHus.

52. OJ1b npn HepaBHOMEPHOM OOMyYEHUN C MPEMMYLLECTBEHHBIM MOPAXXEHNEM KOXW, TONOBbI,
rPYAHOW KNEeTKW, XXMBOTA, CAnHbIL. [puHumnel nedeHns OJ16.

53. MNopakeHne Yenoseka MHKOPNOPUPOBAHHBIMW PagVNOHYKIMAAMM.

54. MNyTn nocTynneHns paavoHyKNMAOB B OPraHW3M, Xxapaktep pacnpegeneHusi U 4enoHMPOBaHus,
nyTW BbIBEAEHWS.

55. KnuHuyeckass KapTMHa OCTPOro WM XPOHWYECKOrO MOPaKeHUs1 pagnmoakTUBHLIM paguem,
CTPOHUMEM, Le3nem, NAyTOHMEM U CYMMOM NPOAYKTOB SAEPHOro AENEHUS.

56. MeToapbl orpaHnyYeHnss NOCTyNNeHnss pagnoHyKnMaoB B OPraHMaM U TKaHW, METOObl YCKOpPEeHUs
BbIBEAEHUS PAANOHYKNNOOB.

57. OrtpaneHHble nocneacteus obnyveHusi.  Knaccudmkaumss  oTaaneHHblx  adpdekTor
NMOHU3UpYtoLLEen pagnaunn.

58. Xapakrepuctuka onyxoneBbiX (FOPMOH-3aBUCUMBIX U TOPMOH-HE3ABUCUMbIX) U HEOMYXOSEBbIX
(rMno- n annacTtuyeckux, CKNepoTUYECKUX MpPOLLECCOB, AUCTOPMOHANbHbLIX COCTOAHWUA) OTAanEeHHbIX
nocneacTBun.

59. lMpexaeBpemMeHHOe CTapeHne N CoKpalleHne NpoJoSIKUTENBHOCTN XN3HWU. 3aBUCUMOCTb J03a
— adhheKT 1 naToreHeTU4eCKne MexaHnambl POpMUPoOBaHNS OTAANEHHbIX 3PEEKTOB.

60. [Oencteue woHM3MpYOLWeEN pagnauun Ha 3apodbill M nnod. PaguMoyyBCTBUTENBbHOCTb
aMOGpuoHa B pasHble nepuodbl ero pa3sButus. [o3bl, Bbi3biBaloLme BHYTPUYTPOOHYO rmbenb, NOpoKu
pa3sutus, nopaxerHune LIHC, kaHueporeHes, reHeTnyeckme 3abonesaHus.

61. VccnegoBaHunsi Ha nabopaToOpHbIX >KMBOTHLIX M aHanNu3 pesynbTaToB BHYTPUYyTPOBHOro
obnyyeHns denoBeka. MexaHuM3Mbl pPas3BUTMS HEMNOCPEACTBEHHbIX W  OTAANEHHbIX 3deKkToB
BHYTPUYTPOBHOro obnyyeHus.

62. buonornyeckmne adppekTbl ManbIxX 403 pagMauMOHHbIX BO3AENCTBUI

63. OcHOBHbIe rpynnbl Teopui BMONOrM4eckoro OencTBusa ManyyvyeHun. MNpuHUMn nonagaHus u
MULEeHn B pagunobuonoruun. ictopusa konnyectBeHHON pagnobuonormu.

64. OCHOBHblE MOMOXEHUS «Teopun TodYevHoro Tenna». OCHOBHble MOHATUS (3P(EKTUBHbLIN
o6bem, MECTO AENCTBUSA, pearvpyowas eauHnla, Mecto peakumm). KBaHTOBaHHbIN XxapakTep nepegayv
9Heprum BeLwecTBy, HEOAHOPOOHOCTb OMOOOGBLEKTA M BEPOSATHOCTHLIA XapakTep nonagaHus SHeprum
nanyyeHus. NpaHuubl NpUMEHeHUs NpUHUKMNa nonagaHnsa n MULLEHN.



65. Croxactmyeckas Teopuss  OMOMOrM4eckoro OEencTBUS  MOHU3UPYIOLLMX  U3MYyYEHUN.
BeposiTHOCTHasa mogenb NopaxeHus KNeTok.

66. OTanbl opmupoBaHUs pagnaLNOHHOIO MopaXeHusa Krnetkn. CBA3b MeXay KOHEYHbIM
pagnobunonornyecknm addektom n go3on obnydenus, JIMS wn3nydeHuin, cnocOBHOCTBLIO KMETKU K
penapauuu noBpexaeHuni.

67. Twnotesa nNUNUOHbIX PagMOTOKCMHOB W ULEMHbIX peakunin. CTpyKTypHO-MeTabonuyeckas
Teopus.

68. EguHas Teopua OGuonorvyeckoro [OencTBUS WOHU3MPYHOLLMX U3MYYEHUN — Teopus,
oxBaTblBatoLLas KOMMNEKC nocneoBaTenbHbIX COOLITUA OT MOMEHTa (hr3nM4ecKoro npouecca nepegayv
3HEpPruM usny4YeHus BeLLECTBY, 4epe3 uenb (UINKO-XUMUYECKUX, XUMUYECKUX N BUOXMMUYECKMX
NpoLLeCCOB 0 KOHEYHOTO paanobuonormyeckoro adhdekTa.

69. Nctopunsa passutus npencraBneHnn O OOMYCTUMbIX YPOBHSAX obryyeHus yenoseka. Llenb wu
3a4a4un coBpeMEHHOW NPOTMBOPaANaLMOHHON 3aLLUThI.

70. AHanu3 ecTecTBEHHbIX M MCKYCCTBEHHbIX MCTOYHMKOB OONyYeHus yenoBeka. EcTecTBeHHbIN
pagvaumoHHbIi boH 3emnu, ero coctaenaowmne n BennymnHa. MiameHeHnne pagmaumoHHoro goHa nocne
UCNbITaHUN N NPUMEHEHUS SAEPHOrO0 OPYXWS, U3rOTOBMNEHUS U NepepaboTkn SAepHOro ropryero u
aKcnnyaTaumm SAepHbIX 3HEpreTudeckux ycTtaHoBOK. MacwTabbl pagnaumMoHHOrO BO3LAEWCTBUSA Ha
nogen Npu Ucnonb3oBaHNM NCTOYHUKOB U3Iy4YeHU B MeQULUHE.

80. OueHka pucka nosiBieHNA OoTpuuaTesibHbIX nocrnencteum obnyvyeHus. Pacnpegenenne Oos
obnyyeHns cpean Hacenenusa. PacyeT npuemnemoctm n 06OCHOBaHHOCTU pucka OTpuLATENbHbIX
NOCNeAcTBUA OT MNPUMEHEHUA MWOHU3MPYIOLLUNX WU3MYYEHUA U SOEPHON 3JHEPrMn B NpakTU4eCcKom
AEeATEeNbHOCTN YeroBeka.

81. OueHka pucka obny4yeHuss HacerneHuMss B ManbiXx Jo3ax W koHuenuust o 6GecnoporoBom
XapakTepe KaHLEepOreHHbIX 1 reHeTndeckux acpdektoB obnyyeHms.

82. MNpuHUMNbI YyCTaHOBNEHNSI NpefenbHbIX YpoBHEN 00ny4veHus. [Jo3oBble npeaenbl 0bnyyeHus.
Kateropuu obnyyaembix nuu, 1 rpynn Kputuydecknx opraHoB. OCHOBHbIE 4030Bble npegensbl. Jonyctumas
MOLLIHOCTb [03bl 06nyyeHus. MnaHnpyemoe nosbileHHoe 0bry4eHnMe nepcoHana npy paguaunoHHOM
aBapuun. OrpaHn4eHnsa gonycTumbIX 403 00nyveHus ona geTen n Nyl penpoayKTMBHOrO Bo3pacTa.

83. HevoHusmpyowme wusny4eHns 3NEeKTPOMarHUTHOrO [AuanasoHa, MpUMpoaHble  UCTOYHMKM
HENOHM3NPYIOLLNX M3nyYeHun. urneHnyeckoe HopmmuposaHue B Poccum n 3a pybexom. OcobeHHocTH
BGMoNorM4eckoro AeNCTBMS HEMOHU3MPYHOLLNX N3NYyYeHUA. Micnonb3oBaHne B MeguuHe.

84. PagmounHgukatopHble MeToabl B Ouonoruu. [lMpuHuun meTtoga u cdepa NpUMEHEHUS.
MpeumywiecTBo nepea ApyruMum Metogamu uccrnegoBaHus Guonormyeckmx npoueccoB. OCHOBHblE
nNpeanochbIfikn HadeXHOCTM MeToda B aHanmse pesynbtatoB. MeToa [BOWHOWM W30TOMHOWM METKW.
dusmyeckme xapakTepUCTUKM paanoHyKnuaHbIx MmeTok (3H, 14C, 2P, 129)),

85. PagumoHyknugHasa anarHoctuka. Metogbl COBpEMEHHON pagvoHyKNMAHOM ANArHOCTUKN (ramma-
CUMHTUrpachms, IMUCCMOHHaA 0gHOOTOHHAA 1 ABYX(OTOHHas ToMmorpadus).

86. TpeboaHus, npegbsaBndemble K paguvodapmaueBTUHECKMM npenapaTtam. dusmyeckue
XapaKTEPUCTUKN paauMoHYKNuUaHbIX MeTok (®MTc, 1231, 7Ga, %Xe, 20ITI, C, 0, 8F, N).
MpeumyLiecTBa pagnoHYKIMAHON ONArHOCTMKU neped ApyrMMmn meTogamu.

87. PacdeT ny4yeBbIX Harpy3ok Ha opraH W oOpraHMsm B LeEeSIoOM Mnpu  BBeOEHUU
pagnodapmaueBTUYEeCKnX NnpenapaTos.

88. OpraHnsauus paboTbl pagunonorndeckon nabopaTtopumn.

89. CaHutapHo-rmrneHnyeckme TpeboBaHus K pagmonornvyeckon nabopatopun B 3aBUCMMOCTU OT
knacca pabort. NpegenbHo 4oNyCTUMbIE aKTUBHOCTU PagUOHYKMAOB Ha paboyemM MecTe B 3aBUCUMOCTH
OT UX PagNOTOKCUYHOCTU 1 Kriacca nabopartopun.

90. CoBpemeHHble MeTOoAbl Ny4yeBOM Tepanuu onyxonewn. [OucTaHUMOHHAas, BHYTPUMNONOCTHAas,
BHYyTpUTKaHeBas, annnukaunoHHasa Tepanmsi.

91. XapaktepucTuka paguMoHYKNMOoB Kak UCTOYHUKOB M3NyyYeHus B paguoTtepanuu. MNpumeHeHue
PEHTrEHO- Y raMMa-yCTaHOBOK, JIMHENHbIX YCKOpUTENEen, HEUTPOHHbBIX MCTOYHUKOB.

92. lMepcnekTyBbl MCNONb30BaHUS TAXenNbIX SAOEPHbIX YacTUL, U HEUTPOH3axBaTHOW Tepanun B
rnie4yeHnmn OHKonormyeckux 3abonesaHun.

93. [llpobnema ynpaBneHusi fy4YeBbIMU pPeaKUUAMU HOPMarbHbIX W OMyXOSieBbiX TKaHEMW.
®pakumoHmpoBaHve [03bl OBMyYEeHWUs, KMHETMKA KIeTOYHbIX nonynaumi npu pakumoHMpoBaHHOM
obny4yeHunn.

94. MNMoHATne o peokcureHaumm onyxonu. Beibop onTuManbHbIX peXMMOB OPaKLMOHNPOBAHUS.



95. MNprmeHeHne pagnoceHcMbUnNU3aTopoB AnA NPeooNeHns paanoyCTONYMBOCTU TMMNOKCUYECKON
dpaKkLmMm OnyxoreBbIX KIeToK.

96. N'MnepTepmua 1 runeprivkeMms B ny4eBon Tepanuun.

97. 3awmTta 300pOBbIX TKAHEW MyTEM CO34aHUA YMEPEHHOM TUMOKCUM BO Bpems obnyveHus
(apixanne [TC); wu3bupatenbHoe gencteue [TC Ha HopmanbHble TkaHW. [lpumeHeHue
pagnonpoTEKTOPOB.

98. PeHTreHoamnarHocTuka.

99. PapguonpoTeKkTopbl, MX Knaccudmkauma un xmmudeckas CcTpyktypa. Kputepum 3awmutHoro
aencteusa paguonpotektopoB. Paktop mameHeHust 4o3bl (PUL). MexaHuambl 3awmTHOro adbdpekra:
n3MeHeHne (PU3INKO-XUMUYECKUX CBOWCTB OMOMoOnekyn, runotesa «BMOXMMMYECKOrO  LUOKay,
«cynbprngpunsHag» runotesa. Ponb 3. baka, 3.4. paesckoro, KO.b. KygpsiwoBa B wu3ydeHun
paanonpoTEKTOPOB Y MEXAHNU3MOB MX 3aLLMTHOIO adpdpekTa.

100. OcobeHHOCTM apMaKOKUHETUKM W  apMakoAMHAMMUKN JIEKAPCTBEHHbIX CPEeACcTB B
06ny4YeHHOM opraHuame.

101. Meauko-caHUTapHble MEPONPUSTUS, HanpaBfieHHblE Ha  CHWKEHME NOocneacTBun
pagnauMOHHbIX aBapun.

102. TllpocdmnakTnyeckne MeponpusaTUA MNPy pPasHbiX YPOBHSIX PagnauMOHHOIO 3arpsi3HEeHUs
TepPUTOPUIA, NPOAYKTOB NUTAHMSA U paanaumMoOHHOrO BO3AENCTBUS Ha NOOEN.

103. Kputepuu, onpegensiowine BblAENEHNE 30HbI OTHYXXOEHWUS, 30Hbl OTCENEHUA W 30Hbl C
NbroTHbIM COLMAanbHO-3KOHOMUYECKMM CTaTyCOM.

104. AHanua KpynHbIX paguaumoHHbIX aBapui. Meguko-coumnanbHble MOCNeACTBUS aBapuu Ha
YASC.

105. lNpobGnembl ManbiXx 003 pagnauuoHHbIX Bo3gencTeun. PaguoapanTtaums. PagvaumoHHbIN
ropmesuc. PagnoceHcnbnnmnsaums dakropamm okpyxatowen cpepbl

105. Vicnonb3oBaHne pagnaumoHHbIX TEXHOMNOMMIA B TEXHUKE, CENTbCKOM XO35IMCTBE, HayKe.

106. JocTmwkeHns n nepcnekTuBbl HAay4YHbIX UCCrea4oBaHMi B obnactu pagruoduonornn.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LUKambl U KPUTEPUM OLIeHUBaHUS

OueHka 3HaHWA, YMEHUA N HaBbIKOB, XapaKTepusylouwas aTanbl OPMUMPOBaHMA KOMMNETEHLMI B
paMKax U3y4yeHust UCUUMITMHBI OCYLLECTBIISIETCS B XOAE TEKYLLEWN Y NMPOMEXYTOYHOWN aTTeCTalui.

Tekywiass aTrecTtauusi NpoBOAUTCA B COOTBETCTBMM C [lOnNOXeHWeM O Tekyllenh aTrectauum
obydyarowmxcs nNo  nporpamMmMaMm  Bbicwero  obpasoBaHusi  BoOpoHexckoro - rocyaapCTBEHHOro
yHMBepcuTeTa. Tekywaa attectaunsa NnpoBOAMTCS B hOpMe: YCTHOro onpoca (MHAMBMAYyanbHbIN Onpoc,
dpoHTanbHas 6Gecena); nUCbMeHHbIX paboT (nabopatopHble paboTbl). Kputepun oueHnBaHUS
npvBeaeHbl BbiLLe.

lMpomMexyToyHast aTTecTauus nNpoBOAUTCA B COOTBETCTBMM C [lONOXEHMEM O MNpPOMEXYTOYHOWN
aTTecTauum oby4darLmMxcs no nporpaMMam BbicLLEro obpasoBaHus.

KOHTpONbHO-U3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHOW aTTecTauum BKAYaAKT B cebs
TeopeTnyecKkmne BonNpoChl, NO3BONSAIOLLNE OLLEHUTb YPOBEHb NOSTYyYEHHbIX 3HAHUN.

[na oueHmBaHus pe3ynbTaTtoB o6yquvm Ha 3a4eTe UCMNOJIb3yETCA LUKana «3a4YTEHO/HE 3a4TEHOY.
[na oueHnBaHuA pe3ynbTaToB 06yquV|$| Ha OJ3K3aMeHe Wucnonb3yetcAa LWkKana: «OTIIMYHOY,
«XOpOoLo», «yaoBNeTBOPUTESIbHO», «HEYOBNETBOPUTESTIbHOY.

CooTHoLLEHME NOKasaTenen, Kputepumes 1 WKanbl oleHnBaHUA pe3yrnbTaToB O6yqul/Iﬂ.

Kputepuu oueHnBaHns KomneTeHumin Llkana oueHok
O6yvatowuiics B NonHoW Mepe BrageeT MOHATUMIAHBIM annapaTtom AaHHoW obnacTtu Omnu4Ho
Haykn (TEOPEeTUYECKMMWU OCHOBaMM OUCUMMIMHBI), CNOCOOEH MNMCTpUpoBaTh OTBET (unu 3a4ymeHo npu
npuMmepamu, aktaMmn, JaHHbIMU HaYYHbIX UCCrefoBaHuA, MPUMEHSTb TeopeTnyeckue 3a4eme)

3HaHMA ONS pelleHus MpakTudeckux 3adad B obnactv obwen M MeOuUMHCKOM
pagMobuonorun, AEMOHCTPUPYET 3HaHWUS, YMEHWss U HaBblkM U3 n. 11 B 0Obeme
Bonpocos KNM

OOyvatowuiics  BrnageeT MOHATUAHBIM  annapaTtoM  daHHoOW obnactM  Hayku Xopouwio
(TeopeTmMyeckumMn  OCHOBaMW  OUCUMNMWHBLI), cnocobeH uWnmcTpupoBatb OTBET (uriu 3a4meHo rpu




npuMmepamm, (baKTaMM, OaHHbIMU Hay4HbIX nccnegoBaHun, HO Jonyckaet
He3HaunTEeNbHbIE OLIMOKM, HETOYHOCTWU, WCNbITbIBAET 3aTpygHeHua npu pelleHun
NnpakTn4ecknx 3apgad, TeM He MeHee MOXeT OTKOppeKTUupoBaTb OTBET Moche
HaBO4ALWKMX BOMNPOCOB MNMpenogaBartend

3ayeme)

O6yyvatowmiicss JEMOHCTPUPYET HEMoSIHOE COOTBETCTBME 3HAHWIA, YMEHWI, HaBbIKOB
npuvBeAeHHbIM B M. 11 nokasaTensiM, 4OMycKaeT 3HauYMUTeNbHblE OLIMOKM NpU peLueHnn
MpaKTUYECKNX 3aday, HO OTBEYAET Ha OONONHUTENbHbIE BONPOChH! Npenogasarens

Y0oenemesopumesibHO
(unu 3aYmeHo npu
3a4eme)

O6yyvatowmiicss OEMOHCTPUPYET OTPbIBOYHbIE, (DparMeHTapHble 3HaHus, AonyckaeT
rpyoble oWwMBKM MpU OTBETE Ha BOMPOCHI, AEMOHCTPUPYET SIBHOE HECOOTBETCTBUE
3HaHWI, YMEHWI, HaBbIKOB MpvBedeHHbIM B M. 11 nokasatensam, He oOTBevyaeT Ha
JA0NoNHUTENbHbIE BOMPOCHI NpenoaasaTens

HeydosnemesopumernbHo
(unu He 3a4YmeHo npu
3a4eme)




