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1. WWndcdp v HammeHoBaHue cneynanbHocTU: 30.05.01 MeaguumHckasa Guoxnmms

2. Cneunanusauums:

3. KBanudukauma BbinyCcKHUKa: Bpa4-oMOXMMmMK

4. ®dopma ob6y4eHus: o4YHas

5. Kadbeapa, otBevaoLwwan 3a peanusaymio ANCUUNNUHBLI: B1OPU3NKN N BUOTEXHOOMMM

6. CoctaBuTENU NporpamMmmbi:
ApTioxoB Banepuii ['puropbeBmnd, 4OKTOp Bronormyeckmx Hayk, npodeccop;
INbiceHko KOnusa AnekcaHapoBHa, kaHaAnaaT GMoNornyeckmx Hayk

7. PekomeHpgoBaHa: HMC meauko-6uonormnyeckoro cakynbTteTta 23.06.21, npoTtokon Ne 5

8. YuebOHbIN roa: 2026/2027 CemecTp(bl): B, C



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llenbto ocBoeHusi y4ebHOM AMCUUNIUHBI SBNSAETCA M3yvyeHue Uanyeckorn npupoapl
NOHU3NPYIOLLINX N3STYYEHUIN N 0COBEHHOCTEN UX B3aUMOAEWCTBUS C BELLECTBOM 4S5 NOHUMaHNSA
CYLWHOCTWN MNPOLECCOB, fexalmx B OCHOBe: AeTeKUUN pafuOaKTUBHbLIX U3NYYEeHUW; 3alunTbl
bvocuctemMm OT HeraTMBHOIO AENCTBUS pagvauuu; npUMMEHeHus pagnoakTUBHBIX U3NyYeHUn B
Hay4HbIX UCCNeaoBaHUSX; OMarHOCTUKN 1 fiedeHuns psaa 3abonieBaHuin.

3agayn y4ebHon OMCUUNIIUHDI:

1) nsyyeHne pmsanvecknx oCHOB SABMEHNSA PpagnoaKTUBHOCTU, CBONCTB MOHU3UPYHOLLMX
N3ry4YeHnin; MeXaHM3MoB AeNCTBUSA pagnauum Ha BuocuctTemsl;

2) ocBoeHue cnocoboB AeTeKUUn pagnoakTUBHbLIX U3NYyYEeHUN, METOL0B UCCedoBaHNS
pagnvo4vyBCTBUTESTbHOCTU BMOCUCTEM N OLIEHKWN CTEMEHUN TAXKECTU paguMaunoOHHOIo nopaxeHus,
pPaganoMHONKaTOPHbIX METOAOB;

3) n3yyeHue nonoxeHun, nexalinx B OCHOBE rMrmeHn4eckoro HopMMpoBaHNA OEeNCTBUS
pagnaunn: COBPEMEHHbIX MPUHLMMNOB MNPOTMBOpaAMALMOHHON 3alUnTbl; OO30BbIX Npeaernos
00nyyeHns HaceneHus pasHbIX KaTeropum; caHuTapHbIX TpeboBaHUn K opraHmnsauumn paboTbl B
pagunonoruyeckon nabopatopum u npasun 6e3onacHon paboTbl C OTKPbLITBIMUA U 3aKPbITbIMA
UCTOYHMKAMWN U3NYYEHUN; MEOUKO-CaHUTapPHbIX MEPONPUATUN, CHMXKAKOWKUX NocneacTBus
pagnaunoHHbIX aBapun;

4) oCcBOeHMe TepaneBTUYECKUX, ANArHOCTUYECKUX U UCCnenoBaTenbCKMX MeToaoB, B
OCHOBE KOTOpPbIX JIEXUT UCMNOMb30BaHME PaanoakTUBHbBIX U3STyHYEHUN.

10. MecTo y4yebHOM AMcuUNUHbI B cTpyKType OOI:

OucumnnuHa oTHocutca Kk 6GasoBon 4Yactm bnoka 1 «OucumnnuHbl  (Mogynn)»,
peanun3yetca B cemectpax B u C 6 kypca (3aBepwarowime cemectpbl MNOLIOTOBKM
crneunanucta). [na ycnewHoro oCBOEHUSA COoAepXaHus AUCUUNIUHBLI obyyaroLwmnecs OOMKHbI
3HaTb: CTPOEHMEe aTtoMa, aTOMHOro s§4pa, OCHOBHbIE XapaKTEepPUCTUKM 3INEKTPOMAarHUTHOro
N3NyYeHUs; TEOPUID XUMUYECKUX CBA3EN; (PUBNKO-XUMNYECKMUE U CTPYKTYPHO-(PYHKUMOHAMbHbIE
XapakTepUCTMKN MaKpOMOMeKys, BXOOSAWMX B cocTtaB buocucteM — 6enkoB, HYKNEUHOBbIX
KACIOT, NUNUAOB, Nonucaxapuaos; OCOBEHHOCTU CTPYKTYPHO-(PYHKLIMOHANbHON OpraHusauunm
XMBOTHOM KNeTKW, TKaHeW, OpraHoB, CUCTEM OpraHoOB OpraHusaMma 4erioBeka; BnageTb
HaBblkaMW: NOMUCKa W aHanmMsa Hay4YHOW WHdOopPMaUMK NO 3aJaHHOM Teme, MaTeMaTU4YeCKOW
006paboTkn faHHbIX AKCNepUMeHTa, paboTbl ¢ BUonornyeckumMmm obbLEKTaMM.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUsi MO AUcUUNNUHe/MOAYNIO (3HAHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NIaHUPyeMbiMU pe3ynbTaTaMuM OCBOeHUA o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHUMSAMU) U MHOUKATOPaMU UX JOCTUXKEHUS:

Kog | HasaHnue komneTeHumm Koa(bl) Nugmkatop(bl) lMnaHupyemble pe3ynbTatbl 06y4eHust
OrlK- | CnocobeH ncnonb3osaTe | OlK-3.1 | OkasbiBaeT 3HaTb: OCHOBHbIE MOHATNA
3 cneuuanuampoBaHHoe MEAMNLMHCKYH0 MOIEKYNSPHO-KINETOYHOM
AnarHoctuyeckoe u nomoLLb ¢ paguobuonorum " paguornoruu
neyebHoe Ucnonb30BaHMEM opraHusma;
obopynoBaHue, cneuuanuampoBaHHor | TeopeTudeckue npeacTaBneHus o
NPUMEHSTb 0 AMarHoCTUYECKOro MexaHun3mMax AerCTBUS paavauuu;
MeAVLUMHCKNE u3genus, n nevebHoro MEeXaHW3Mbl TWUMOBBLIX MAaTONOrMYECKNX
neKapcTBEHHbIe obopynoBaHus, NMPOLIECCOB W peakuuii, UX NpOsBNeHWs]
CpefAcCTBa, KNEeTOYHbIE MEAMNLUMHCKNX npu paavaLMoHHOM BO34ENCTBUM;
NPOAYKTbI U FrEeHHO- nsgenun, NPUYMHBI, MEXaHW3Mbl W  OCHOBHbIE
WHXEHepHbIe npeaycMOTPEHHbIX (BaxHeMWe) nNposIBNEHUS  TWUMOBBbIX
TEXHOMNOIMK, ONs UCTMOMNb30BaHNUA B | HAPYLUEHWA  (DYHKUMIA  OpraHoB U
npeayCcMOTPEHHbIE npodeccroHansHON | pM3MONOrMyecknx CUCTEM opraHusma
nopsiikamu okasaHus chepe (papmaLMOoHHbIE CUHAPOMBI);
MeLMLMHCKOW NMOMOLLU 3HaYeHWe SKCNepUMeHTanbLHOro MeToaa
(MmogenupoBaHusi nyyYeBon GonesHn wu
6OMe3HEHHbIX COCTOSIHAN Ha XXMBOTHbIX)




B U3y4YEeHUN NnaTtonorn4ecKkux rnpoueccos;
ero BO3MOXHOCTH, orpaHmn4yeHuna n
NnepCcneKkTunBhbI;

YMeTb:

NPUMEHATb  COBPEMEHHble  MeTodbl
pagnoavarHoCTUKM U nyyeBOW Tepanuu
onyxornen (ramma-cuuHTUrpadus,
ANCTaHUMOHHas ny4yesas Tepanus
nctodHnkamm Co-60, Ha yckopuTene
3MNEKTPOHOB, BHYTPUMOMNOCTHasA Tepanus
WUCTOYHMKAMU ramMma- W HEWTPOHHOro
U3NydYeHus u BHYTpUTKaHeBas Tepanus
3aKPbITbIMK WUCTOYHUKaMM ramma-
n3ny4dyeHun);

BnapgeTtb HaBblkamu:

paboTbl C 3aKpbITBIMA U OTKPbITEIMM
WUCTOYHUKAMUN NOHU3UNPYHOLLUX U3MYYEeHUIA
npyu CTPOroM  cobnogeHun  npaBun
6esonacHoro obpalleHnsa ¢ HUMW;
paguoMeTpun 1 SO3NMETPUN U3NTYYEHUI
C ncnonb3oBaHnem NOHN3aUNOHHbIX
(noHuzaumoHHas Kamepa, CYETUMK
evirepa — Mionnepa) n
CUMHTUANALUMOHHBIX (KUOKUX U TBEPAbIX)
OETEKTOPOB;

WCMOMNb30BaHNS  PagnoOUHANKATOPHOro
meToaa n3yyveHunsi Buronornyeckmx
npoLeccos;

aHanusa nacnopTHbIX AaHHbIX MEeYeHOoro
npenapara, onpegeneHus BO3MOXHOIO
obbema askcnepuMMeHTanbHon paboTbl C
HUM, pacdeTa HeobXoOUMOW aKTUBHOCTMU
7 KOHUEeHTpauun npenapara,
npuroToBneHns paboynx pacTBopos;
NPaKkTUYEeCKOro onpegeneHns u pacdeta
TONWWHBI MaTepuana Ans 3awuTbl OT
N3Ny4YeHnn pasnunyHbIX TUNOB;

pacyeTa Ny4eBON Harpysky Ha OpraHu3m
WU opraHbl MpU BHEWHeM ObnyyYeHun u
npwu BHYTPEHHEM obnyyeHun
paguoHyknugamu;

OLEHKN TSHKECTU fy4yeBOro nopaxeHus
XXMBOTHbIX MO M3MEHEHUIO NX MaCChl Tena
W OpraHoB, QAuHamuke U MybuHe
M3MEHEHNI: KOoNuyecTBa IENKOLMTOB U
9PUTPOLMTOB B KPOBM M KIETOK B
KOCTHOM  MO3re; BO  (PpakUMOHHOM
cocTaBe GenkoB MnasMbl KPOBU, @ TakKe
B 4MCMe M CMeKTpe XPOMOCOMHBbIX
abeppauun B numdoumTax
nepugepmyeckomn Kposu;

WCMONb30BaHUs  PagnOUHOUKATOPHOrO

mMeToaa ans nccrnegoBaHus
hapMaKOKUHETUKN nekapcTBEHHbIX
cpencTs;

MCMONb30BaHNsA pagvouMMyHHOTO

MeToda OnpederneHnss TOpMOHOB B
CbIBOPOTKE KPOBM XXMBOTHbBIX U YENOBEK;
aHanusa ¢opMbl MGenu KNetok wu
onpegeneHne paguoyvyBCTBUTENBHOCTU
KIIE€TOK NO KpUBbIM J03a — 3heKT




12. O6beM AucUUNuHbI B 3a4eTHbIX eaunHMUax/yac. — 6/ 216.

Popma npomeXyTouyHoM aTrecTauum 3aveT (cemecTp B), ak3ameH.(cemecTtp C)

13. TpyaoeMKocTb NO BUAaM y4e6HON paboThbl

TpyaoeMKoCTb
Bug y4ebHom paboThl Bcero Mo cemectpam
B C
AyaUTOPHbIE 3aHATUSA 96 58 38
nexkuumn 24 14 10
B TOM YMCheE: npakTn4eckue - - -
nabopartopHsle 52 30 22
rpynnosble 20 14 6
KOHCynbTaumm
CamocrosiTensHas paborta 84 50 34
B TOM YuCrle: KypcoBasi paborta (MpoekT) - - -
dopma NpoMeXyTOHHON aTTecTaumu 36 - 36
3a4eT, 9K3aMeH
Wtoro: 216 108 108

13.1. CopepxaHue AUCLUNIINHBI

n/n

HanmeHoBaHue
pasgena
ONCLUUNNUHbBI

CopepxaHue pasgena gucUunmunHb

Peanunsauus
pasgena
ONCUMNNUHBI
C NMOMOLL b
OHIamnH-
Kypca,
QYMK*

1. Nekuun

11

MpeameT n
3apa4m obLen
1 MeaNLMHCKON
paguobuonorum
. BBepgenue B
ANCUUMINNHY

CopepxaHue npeameTa pagmnobuonoruun. Llenb, 3agayun, metogpl
uccneposaHus. CeaAsb pagmobuonormm ¢ sgepHom  (OU3MKOWN,
obwen Owvonornen, UWUTONOrMEN, T[EHETUKON, Ouoxmmuen,
ovodusnkon, apmakonormen, TrUrMeHon W  KIIMHUYECKMU
aucuunnuHamu. Mictopnyecknin o4epk OTKPbITUS MOHU3MPYHOLLINX
M3Ny4yeHUn un aBneHunst paguoaktmHoctn. OTtkpbiTne B.K
PenTtreHom X-nyyen n A. Bekkepenem umany4veHus ypaHa. Bknag
M. Cknogosckon-Kiopu u IM. Kiopu, 3. Pesepdopaa, W. Kiopu n O.
Konwmo-Kiopn, 3. depmn, W.B. KypuatoBa, [.H. dneposa wu
OpYrix uccrnegosaTtenen B U3yyeHne ABneHns pagmoakTUBHOCTY,
CBOWCTB VOHU3MPYIOLUUX M3NyYeHMn M B pa3paboTky MeTodoB
NCKYCCTBEHHOIO NOMy4YeHns paguoHyKMaoB.

OTKpbITUE U N3yYeHne BUONOTMYECKOro AENCTBUSA NOHU3UPYIOLLMX
n3ny4yeHun. OTanbl passButua paguobuonormn. Tpyabl W.P.
TapxaHoBa, E.C. JloHgoHa no paguobuonormn. Ponb H.B.
Tumodeea-Pecosckoro, [0.3. Jlu, K. Uummepa B passutumn
KONMn4ecTBeHHOW paguobuonormm. 3HadeHne pabotr bB.H.
Tapycosa, N.[0. NopusoHToBa, H.B. JlyuHuka, B.W. KoporoguHa,
H.M. OybunnHa, A.M. KysmHa B cOo3gaHumM COBPEMEHHBIX TEOpUW
MexaHn3ama bopMnpoBaHnNs pagmnodurornormdeckoro acdgekra.
KnuHnyeckasa paguobuonorusa. Paguobuonornyeckne npuHLUMMGI
ONTMMM3aUMM  NyYEBbIX METOAOB TepanuMuM  OHKOMNOTMYECKMX
3aboneBaHun.

AnepHaa sHepruda. AgepHoe opyxune W aaepHas 3HepreTuka.
Tparegusa  Xupocumbl M Haracaku. Ypoku YepHoObins.
MepcnekTvBbl S4epHbIX oOTpacnen xossnctea. CoBpemeHHas
NpoOTUBOpPaanaLMoHHas 3awmTa

1.2

dusnyeckune
OCHOBBb!
paguobuonorum

CyTb  sBNEeHMsl  paguoakTUBHOCTM U OCHOBHble  TUMbI
pagMoaKkTMBHbIX MpeBpalweHun spep (anbda-pacnag, 6Geta-
npeBpaLleHnst Saep, M3OMEpPHbIA Nepexon, CNoOHTaHHoe AeneHue
TSOKENbIX S0ep).




MpupoaHble paguvoHyKNuabl. PagnoaktmBHble psabl.
PagvoHyknuabl, He BXogdlwue B psigbl, CyLIeCTByHOLME C
MoMeHTa obpasoBaHus 3emnu, U NOCTOAHHO obpasyolmnecs B
aTMocdepe nof BUSHUEM KOCMUYECKUX MyYen.

WNckyccTBeHHast pagMoakTMBHOCTb.  MeToabl  MCKyCCTBEHHOMO
nornyyYeHns paamMoHyknuaoB. 3akoH pagMoakTMBHOIO pacnajaa.
®usmyeckre CBONCTBA MOHM3UPYIOLLMX U3nyyYeHuin. OcobeHHoCTH
B3aUMOZEWNCTBUS TSDKENbIX W JIETKUX 3apsbKeHHbIX 4YacTul C
BelecTBOM. WMoHu3auuoHHble noTepu aHeprun. JIMHenHble
NnoTePU 3HEPrMM M KX 3aBUCUMOCTb OT 3apsga U CKOpPOCTH
YacTuubl M MNMOTHOCTM BellecTBa. PaavaunmoHHble noTepu
aHeprumn (CBA3b C 3HEpPruerl M Maccol 4acTuubl MU C aTOMHbIM
HoMepoM BellecTBa). [pober 3apsKeHHbIX 4acTul B pasHbIX
matepuanax. OcnabneHne WHTEHCUMBHOCTM 3MEKTPOMAarHUTHbIX
usny4YeHun B BewecTBe 3a cyeT oToaddekTa, KOMMTOH-
achdekta 1 achdpekta obpasoBaHMs SMNEKTPOH-MO3UTPOHHLIX Nap.
JIMHENHbIN 1 MaccoBbI KO3dULMEHTBI ocnabneHus. Xapakrep
B3aVMOOEWNCTBUS HENTPOHOB C BELLECTBOM. HOepHble peakuuw.
fABneHve  HaBefeHHOW  pagmoakTuBHocTU.  OcoBGeHHOCTM
B3aMMOOEWNCTBUS pPasHbIX BWAOB M3My4YeHUn ¢ Ouonornyeckum
BELLIECTBOM.

Kocmunueckne nyun. Xapaktepuctvka NeEPBUYHOTO M BTOPUYHOO
KOCMMWY€ECKOro N3ryyeHuns. VckyccTBEHHbIEe NCTOYHUKM
WOHM3NPYIOLWMX u3nydyeHui. [puHumMn ycTponctea wn paboThbl
0epHOro peakTtopa. FaoepHble peakuuu, npoTekawllMe B HEM.
PagvoHyknuabl, MNOSBNSIOWMECH B OKpyXalolen cpege npu
pafvaLMOHHbIX aBapusix. YCKOPUTENM 3apsiKeHHbIX YacTul,.
MprHUMNBI PM3MYECKONM 3aLLUUTBI OT MOHU3NPYIOLLMX N3MYYEHWIA.
MeToabl perncrpaumm VNOHN3NPYIOLLINX N3nyyYyeHumn
(MOHM3AUMNOHHBIN,  CUMHTUANSAUMOHHBIN, XUMUYECKUA W ap.),
npMMeHsieMble, B MegMKO-b1Monormyecknx nccrneqoBaHunsix.
Pagnometpusa. Mepa paguoaktmBHocTn. EOWHWMLBI aKTUBHOCTM
(Bk, Kwn). AbBconioTHas wn OTHOCUTESNbHAA pPagnNoOMETPUS.
OddbekTnBHOCTL cyeTa. [o3MmeTpusi. OKCMO3ULMOHHAs 4033 U
€[MH1LbI 3KCNOo3nLUMOoHHOM fo3bl (Kn/kr, P). MNornoweHHas gosa u
€VH1LbI U3mMepeHnst nornoweHHon aosbl (Ip, pag).

1.3

[NoHsTne
paanodyBCTBUT
ernbHOCTU

OHepreTudecknii napagokc B paguobuonormn. OcobeHHoCTU
B3aMMOAENCTBUS MOHMU3MPYOLLMX WU3NYYEeHUN ¢ BGUONOrmvyeckum
BEeLLEeCTBOM. [NoHsaTne OTHOCUTENbHOMN Ouonormnyeckon
3P PEKTUBHOCTMN. MoHaTne paguovyBCTBUTENbHOCTM.
MexBugoBble, BHYTPUBMOOBbIE, MHAMBMAOYamNbHbIE, BO3pacTHbIE,
CE30HHbIE Pa3Nuynsa pagmovyBCTBUTENBHOCTH.
PagunoyyBCTBMTENBHOCTE OpPraHoB, TKaHEW U KIETOK XXMBOTHbIX.
MpaBuno beproHbe n TpnboHAo.

AHanu3 pagnodyBCTBUTENBHOCTU KNETOK B KyrnbType. KpuBble
no3a-achdexT. MapameTpsbl pagnovyBCTBUTENBbHOCTH,
onpeaensiemble No kpuBbiM Ao3a-addekT (o, Os7, Og, N).
PagunoyyBCTBMTENBHOCTL S4pa U LUTONNA3MBbI.

1.4

MNepBunyHbIE
paguobuonoruny
eckme
npouecchl

[MpasMoe n KOCBEHHOe [eWCTBUE WOHUSUPYIOLUX W3MNYYEHUN.
lMpeobpa3oBaHne SHEPIMU  MOHU3MPYIOLLUMX  U3NYYEHUA B
ovonormdeckom MmaTepuane. Paguonua Boabl U BOAHBIX
pacTtBopoB 6romornekyrn. OCHOBHbIE MPOAYKTbI pagvonun3a Boabl 1
MX ponb B WHakTMBauum 6Guomonekyn. BnwusHue Ha xog
pagvonusa JIMN3O uM3ny4YeHun, MOLIHOCTM [03bl, MNPUCYTCTBUSA
kucnopoga B obnyyaemow cpege. PagmauvoHHO-XMMUYECKUI
BbIXOf, NMPOAYKTOB paanonuaa BoAbl. YpaBHeHne Xaprta. OddekT
Oenna.

Bknag npAMOro M KOCBEHHOTO [OEWCTBUSI  MOHU3MPYHOLLUX
N3ny4YeHun B passntme pagmobuonormyeckoro aodekra.
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MonekynspHble
N KNeTouvHble

adhdeKTbI

NMOHN3MpYoLLEen

PaavaumoHHO-xnMmyeckne npeBpaLLleHnst HYKNeMHOBbIX KUCAOT.
[encTene MOHU3MPYIOLWMX N3NYYEHUI Ha NEPBUYHYIO, BTOPUYHYIO
n TpeTnynyto cTpykTypbl OHK. Pagnonus asoTucTbix OCHOBaHWM,
MOHOCaxapuaoB, HYKIeo3naoB, HYKIeOoTMAOB W HYKIENHOBbIX




paguauumn

KNCNOT.
OpavHo4vHble 1 gBoliHble pa3pbiBbl OHK. PaspbiBbl BOOOPOAHLIX
cBA3en. O6pasoBaHue BHYTPUMOINEKYISPHbIX "
MEXMONEKYNAPHbIX  CLUMBOK.  [enctBne  U3NyyYeHUn  Ha
aMUHOKUCIIOThI " Genkn. PaguaLmoHHo-xnMmu4eckme

npeBpaLleHns XMUpHbIX KNCNOT 1 docdonunugos. ObpasoBaHne
nepokcMaoB nunNuaoB. PaamauMoHHO-XMMUYECKME U3MEeHeHUst
nopcmprHoB, remMos, reMonpoTenaos. OueHka
paanoYyBCTBUTENBHOCTM OCHOBHbIX OMOMONEKyn Mo BenuMynHe
paguaunoHHO-XMMUYECKOro BbIXOAa NX MOBPEXOEHUN.
PagnouyBCTBUTENBHOCTL OCHOBHbIX KOMMOHEHTOB KIETKMN.
PaguaumoHHoe nopaXeHue HYKNEWHOBLIX KUCMNOT B KUBOW
kneTtke. WM3meHeHne duanko-xmummyeckux csorcte OHK n ee
dyHKUMN. PagnMovyBCTBUTENBHOCTb HaLMOMEKYNAPHbLIX CTPYKTYP
OHK.  MopdomeTpuyeckuin  aHanns U3MEHEHUA  CTPYKTYpbI
UHTEepdasHoOro  xpomMatuHa  NUMGOLMTOB Kak  MapKepoB
npeLecTByoLLEro 0bny4eHus.

leHeTuYeckme adpekTbl MoHM3MpyloLWwen paguauun. Wctopus
pasBuTUA paguaunoHHom reHeTuKu. Knaccudpukaums
HacneacTBEHHbIX N3MEHEHMIN. TOYKOBbIE MyTaLUKN, XPOMOCOMHbIE
abeppauun, adHeynnoungusa, nonunnouams.  MonekynsipHble
OCHOBbl  pagWauuoHHOro  MyTareHesa. MexaHusmbl  ux
BO3HMKHOBEHUS, CBA3b C [[o30Mm 0bnyyeHuss. OCHOBHbIE
NONOXEHUA pagnauMOHHON TEHETUKN. 3Ha4YeHue WU3MeHeHun
reHeTU4eCKoro Matepuana gna  ganbHenwen — cyabObl
coMaTU4YecKkon M MONoBOM KrneTok. HectabwmnbHOCTL reHoma wu
obny4yeHue.

3agepxka MUTo3a. 3aBUCUMOCTb MPOLOITKUTENBHOCTU 3a0€epXKKU
MUTO3a OT A03bl 06MydeHns 1 dasbl KNETOYHOro LMKNa B Nepuos
06ny4veHus. MprUUnHbI 3a0epPXKKN MUTO3a.

HapylweHune cTpykTypbl M OYHKUUIA MeMOpaHHbIX obpas3oBaHUn

KNeTKN. Paano4vyBcTBUTENBHOCTD membpaH KNEeTKK:
pagMoYyBCTBUTENbHBIE ~ y4yacTkM B LMTOMMa3mMaTUyeckomn
membpaHe. Odhdbekt MeTko. JleTanbHble appekTbI

noHmnsmpyrowen paguauun.  Knaccudumkauna dopm  rmbenum
knetok.  Llutonormdeckne  pasnuuma 1M BUoOXummYeckne
WHOMKaTOpbl amnonTo3a M Hekpos3a kneTok. PenpoaykTneHas
rmbenb KNeTok, MeTodbl €€ WAEHTUMUKALMM U MPUYUHDI
pa3BuTusa. Ob6pasoBaHMe MMraHTCKUX U NMOMUMNMOUAHbBIX KNETOK, X
cyabba.

Paano4vyBCTBUTENBHOCTL KMETOK Ha pasHbIX CTafusiX KU3HEHHOTO
uukna. Mopudurkaums pagMoYyBCTBUTENBHOCTU KNeToK
kucriopogom. CBsisb koachhmuMeHTa KUCNOPOOHOIO YCUNEHUS C
JIN3 unanyyeHun. Jencreue Ha KNeTkn pagunoceHcMbunmsaTopoB
N pagnonpoTEKTOPOB.

1.6

PagwnauunoHHoe
nopaxeHue
JKUBOTHBIX U
yeroseka

PagwaunoHHoe nopaxeHvie XNBOTHbIX. PagnaumnoHHble
CMHOPOMBbI.  XapaKkTepucTvka KOCTHOMOS3IOBOrO, Kenygo4Ho-
KAWEYHoro cuHgpoMoB M cuHgpomMa LUHC;  kneTouHble
MEXaHu3Mbl MX pa3BuUTUS. TKaHeBas pPagnoYyBCTBUTENbHOCTb U
NPUYMHBI Pa3fMYHON PaanoYyBCTBUTENBHOCTU TKaHEN.

[MoHATME O KPUTUYECKMX cMCTeMax opraHuama. [MpuumHbl rmbenu
XXMBOTHbIX, OOMNy4YeHHbIX B pasHbiX AvanasoHax gos.

JlyyeBas 6onesHb YenoBeka Npy BHELIHEM OByYeHUN.

Octpasa nydyeBas 6GonesHb (OJIB) npu  OTHOCUTENBHO
paBHOMepHOM obny4deHun. KoctHo-mosroBass copma OJIb.
Mepmogbl pasBuUTUA U KIKMHUYECKad KapTuHa a3 nepuoga
dopMMpoBaHMsa KOCTHoMO3roeown cpopmbl OJ16.

XapaKkTepucTuka KULLIEYHOW, TOKCEMMYEcKom U LepebpanbHon
dopmbl  OJlb. O6bekTnBHblIE MokaszaTtenun Tskectn OJIB nu
NPOrHOCTUYECKME NPU3HAKN ncxona 3aboneBaHus.

OJIb npy HepaBHOMEPHOM O6yYEHUN C MPEUMYLLECTBEHHBLIM
MOPaXXeHWEM KOXW, TOMOBbI, FPYOHOW KIETKWU, >XUBOTA, CMUHbI.
MpuHumnbl neveHms OJ1b.




lMopaxeHue Yyenoseka MHKOPMOPUPOBAHHLIMU PaAUOHYKNNAAMN.
MMyTM nocTynneHus paauvoHYKNWAOB B OpPraHuM3Mm, Xapakrep
pacnpegeneHns U OENOHUPOBaHUSA, MyTU  BbiBEOEHWS.
KnuHuyeckas kapTMHa OCTPOro W XPOHUYECKOTO MOpaXeHus
pagnoakTMBHLIM pagueM, CTPOHUMEM, LUEe3neM, MNNyTOHWEeM U
CYMMOW NPOoAYKTOB SAEPHOro AeneHus.

MeTogb!l orpaHuyeHns NOCTYNMEeHUs paguoHYKIUAOB B OpraHusm
W TKaHW, MeToAbl YCKOPEHWs BblBEAEHUA pPagnoOHYKNUOOB.
OtpaneHHble  nocneactsus  obnyydeHust.  Knaccudwukaums
oTAaneHHbIX apdekToB NOHM3NPYIOLLEN paguauun.
Xapakrepuctmka onyxonesbiX (FOPMOH-3aBUCUMbIX W TOPMOH-
He3aBUCUMMbIX) W HeonyxonesblX (fMNO- M annacTUYeckux,
CKINEepPOTMYECKUX  NPOLIECCOB, OUCrOPMOHAsIbHbLIX  COCTOSIHUIA)
OoTAaneHHbIX NOCrneaCcTBUN.

MpexaeBpeMeHHoe cTapeHue " COKpaLLieHve
NPOJOIMKUTENBHOCTA XM3HW. 3aBUCUMOCTb Ao03a — 3deKT u
naToreHeTM4Yeckne MexaHu3mbl (OPMUPOBAHMSA  OTAANEHHbIX
apdekToB.

[JericTBrne NoHM3MpyoLLEn paguaummn Ha 3apoabill U Nnoa.
Paavo4vyBcTBUTENBHOCTL 9MOpMOHA B pasHble Nepuoabl €ero
passutus. [1o3bl, Bbi3biBalowme BHyTPUYTPOOHYO rmbenb, NOpoku
passutusa, nopaxeHne LHC, «kaHueporeHes, reHeTnyeckme
3aboneBaHuns. VccnegoBaHus Ha nabopaTopHbIX XMBOTHBIX W
aHanu3 pesynbTaToB BHYTPUYTPOBHOro 06nyyeHMs 4Yenoseka.
MexaHu3mMbl  pasBUTUS  HEMOCPEACTBEHHbIX W OTAANEHHbIX
3 heKTOB BHYTPUYTPOBHOIO 061yHeHUs.

Buonornyeckne  acpdpekTbl ManbIX 003  paguvauUOHHbIX
BO3EeNCTBUN

1.7

Teopun
MexaHW3MOB
dopMMpoBaHuS
paguobuonorny
€CKMX
adppekToB

OcHoBHbIE rpynnbl TEOPUI BMONOrMYECKOro AENCTBUS U3NYYEHWUNA.
MpuHUMN nonagaHna u MuweHn B paguobuonoruun. Kctopus
KonuyecTtBeHHon  paguobuonormm.  OCHOBHbIE  MONOXEHUS
«Teopum ToyevHoro Tenna». OCHOBHbIE MOHATUSA (3dEKTUBHBIV
obbem, MeCTO [encTsusi, pearvpyloollass eguHuua, MecTo
peakumm). KBaHTOBaHHLIN ~ XapakTep nepedavn  3Heprum
BELLECTBY, HEOAHOPOAHOCTb OMoObOLEKTA U BEPOSITHOCTHbLIN
XapakTtep nonagaHus 3Heprum uanyyeHus. [paHyLbl NPpYMeHeHns
NpvHUUNa nonagaHns U MULLIEHN.

Ctoxactnyeckass Teopusi. BeposTHOCTHas Moaenb MOpaXeHus
KneTok. J3Tanbl (OPMUPOBaHUS pPaanaUMOHHOIO  MOpaXKeHUs!
knetkn. CBA3b  MexOy  KOHEYHbIM  pagMobuOoNorMyeckum
adpcpekTomM 1 foson obnyydenus, JINO nanyyeHnn, cnocobHOCTLIO
KNeTKu K penapaumm noBpexaeHun.

[Mnotesa nMNUOHBIX pPagUMOTOKCMHOB U LIEMHbIX  peakuun.
CTpykTypHO-MeTabonmyeckasa Teopus.

EouHaa Teopus ©uonornyeckoro OeWcTBUSE  MOHU3MPYIOLLIMX
N3ny4YeHun — Teopws, OXxBaTblBalOLLas KOMMeKc
nocrniegoBaTenbHbIX  COObITMM  OT  MOMeHTa  hu3nmdeckoro
npouecca nepefayn 3HEpPrMm UsnyvyeHnsi BeLecTBy, Yepes uenb
PU3MKO-XUMUYECKMX, XUMUYECKUX U BMOXMMMYECKUX MPOLLECCOB
[0 KOHEYHOro pagmnobuonormnyeckoro acpdekra.

1.8

["'MrmeHnyeckoe
HOPMUPOBaHNE
paguaunoHHbIX
BO34EeNCTBUN

Nctopusi pasButus nNpeacTtaBneHuin O JAOMYCTUMbIX YPOBHAX
obnyyeHns yenoseka. Llenb 1 33agayum  cOBpeMEHHON
NpoTMBOPaANALMOHHOM  3aWnTbl. AHanNM3 eCTEeCTBEHHbIX WU
NCKYCCTBEHHbIX MCTOYHMKOB 0BMy4YeHns yenoBeka. ECTeCTBEHHbIN
paguaunoHHbin OH 3emnn, ero COoCTaBnsloLWne U BenuuuHa.
M3ameHeHne pagunaumoHHOro (boHa nocre  UChbITaHun WU
NPYMEHEHNS AOEPHOrO OPYXWUsl, U3rOTOBMNEHUS U nepepaboTku
SILEPHOr0 rOPHYEro M aKcnnyaTauum SAEPHbIX 3HEPreTUYEeCcKMX
ycTaHoBOK. MacwTtabbl pagnauMoHHOro BO3AEWCTBUSI Ha Niogewn
Npv MCNOJMb30BAHNM UCTOYHUKOB U3ITyYEHUI B MEANLIMHE.

OueHka pucka MOSIBIIEHUS  OTpuUATENbHbIX  MOCNeacTBui
obnyyeHusa. PacnpegenerHve o3 obnydeHus cpegu HacerneHus.
PacueT npnemnemMoct 1 000CHOBaAHHOCTW pUCKa OTpULAaTeNbHbIX




NnocneacTBMn OT MPUMEHEHUS WNOHU3NPYIOLLMX  U3NYYEHUA U
SOEPHOM 3HEeprMm B MpaKTUYeckon AesTeNbHOCTU 4YenoBeka.
OueHka pucka o0Ony4YeHUss HaceneHuss B Manbix [Jo3ax U
KoHUenuusi o ©6ecrnoporoBoM XxapakTepe KaHLUEpPOreHHbIX W
reHeTn4ecknx adpeKkToB 00nyveHus.

MpUHUMNbI  YCTAHOBMNEHMSA MpefenbHbIX YPOBHEN 0OMyYeHus.
HosoBble npegensl obnyveHus. Kateropum obnydaembix nu u
rpynn KpuTuyeckux opraHoB. OCHOBHble [030Bble Npegerns.
Honyctumas  MoWHOCTb  O03bl  06ny4yeHusi.  naHupyemoe
noBblLLeHHOEe 06y4eHMe NnepcoHana nNpu paguauvoHHO aBapumn.
OrpaHnyeHns gonycTMMbIX 403 O0ny4YeHWss ans geten n nuy,
penpoayKTUBHOro Bo3pacTa.

1.9

HevnoHunanpytoLw
ne n3nyyeHus

HeunoHuampylowne unsny4eHUss 3neKkTpoMarHUTHOrO [avanasoHa,
npupoaHble NCTOYHUKM HEVOHU3UPYIOLLMX N3Ny4YeHUN.
MrueHuwyeckoe HopMmupoBaHne B Poccum u 3a  pyGexom.
OcoGeHHOCTU  BUONONMYEcKoro  AEeWCTBUS  HEMOHM3UPYHOLLMX
U3ny4YeHuin. Mcnonb3oBaHve B MEAULIMHE.

1.10

MoHusmpytowmne
N3ny4yeHus B
ouonormuu u
MeauunHe

PaguovHgukatopHble MeToabl B Guonorvn. lMpuHUmMn metopa v
cdepa npumeHeHus. MNpeumyLLecTBo nepes OpyrMMuM MeTodamu
nccneaoBaHus Buonornyecknx NpoL,EeCCoB. OcHoBHble
NpeanocbIku  HagexXHoCT MeToda B aHanv3e pesyrnbTaToB.
MeToa OBOWHOM M30TONHOW METKU. Pusnyeckne xapakTepucTukm
paguoHyknuaHbix meTok (3H, 14C, 32P, 129)),

PaguoHyknugHas AnarHocTuka. MeToabl COBPEMEHHOM
paguoHyKNnMaHON OMarHocTunku (ramma-cumHTUrpadus,
3MUCCMOHHasA OOHOMOTOHHaA M ABYX(OTOHHas Tomorpadus).
TpeboBaHusa, npegbsaBnseMble K pagnodapmaueBTUYeCKUM
npenapatam. ®duanyeckne XxapakTepUCTUKM pPagUOHYKNNOHbLIX
MEeTOK (99m-|-c’ 123|, 67Ga, 127Xe, 201-|—|, 11C, 150, 18|:, 13N).
MpenmyliecTBa pagvoOHYKNUOHOW AMarHOCTMKM nepen Apyrumu
mMeTogamn. PacuyeT nyyeBbIX Harpy3ok Ha OpraH M OpraHusMm B
uenom npu BBeOeHWM pagvodapMaLeBTUHECKUX MpenapaTos.
OpraHusauua paboTbl paguonoruyeckon nadopatopun.
CaHuTapHo-rurneHn4eckne TpeboBaHWs K  paamoriormyeckom
nabopatopun B 3aBMCMMOCTM OT knacca pabot. [lMpegenbHo
OOMyCTUMbl€ aKTMBHOCTU PaaMOHYKNMAOB Ha paboyem mecTe B
3aBMCMMOCTU OT MX PagUOTOKCUYHOCTM 1 Krnacca nabopatopun.
CoBpeMeHHble ~ MeToAabl  Iy4eBOW  TepanuuM  OMNyXOfew.
OnctaHuunoHHas, BHYTPUMONOCTHas, BHYTpUTKaHeBas,
annnukaumoHHas Tepanus. XapakTepucTuka paguoHyKnMaoB Kak
WCTOYHMKOB U3ryyYeHus B pagunotepanun. NpumeHeHne peHTreHo-
W ramMma-yCTaHOBOK, JIMHEWHbIX YCKOpUTENEW, HENTPOHHbIX
WCTOYHMKOB. [lepcneKkTuBbl UCMOMb30BaHUS TSXKEMbIX SO0EPHbIX
YacTuL U HEWTPOH3axBaTHOW Tepanuu B NeYEHUN OHKOJTOTMYECKMX
3aboneBaHui.

Mpobnema ynpaBneHus ny4eBbIMA peaKkUMsaAMM HOPMarnbHbIX W
onyxorneBbiX TKaHen. ®PpakunoHMpoBaHne [03bl 0b6ny4eHus,
KMHETMKA KIMEeTOYHbIX MonynauuMn npu  pakuMoHMPOBAHHOM
obnyyeHun. T[loHATME O peokcureHaumm onyxonu. Bbibop
ONTMMarnbHbIX PEXMMOB  (PpakuMoHupoBaHus. [lpuMmeHeHne
paanoceHcMbunn3aTopoB AN NPeoaoNieHNsl pagmoyCTONYNMBOCTU
MMMOKCUYECKON (pakumMM OnyxoneBblX KneTok. [mnepTepmua u
rMNeprivkemMmns B Jly4eBON Tepanumu.

3awuTa 340pOBbIX TKAHEW MYTEM CO34aHUS YMEPEHHON TMMOKCUN
BO BpeMsi 0bnyyeHus (abixaHue 'TC); nsdbuparensHoe oencrauve
TC Ha HopmanbHble TKaHW. [pUMeHeHWe paguMonpoTEKTOPOB.
PeHTreHogmarHocTmka

1.11

Papgwnauunonnas
dapmakonorus

PaguonpoTtekTopbl, MX Knaccudmkaumsa n XxMMmyeckasa CTpyKTypa.
Kputepun 3awiMtHOro AencTBusi paguonpoTekTopoB. daktop
nameHennss gosel (PNO). MexaHuambl 3awwmTHOro adppekTa:
n3MeHeHne U3NKO-XUMUYECKNX CBOMCTB BUOMOMeEKyn, rmnoTesa
«BMOXMMUYECKOTO LLIOKa», «CynbdruapunbHas» runotesa. Ponb
3. baka, 3.A4. [paesckoro, KJ.b. KyapsiwwoBa B un3yyeHuu




paguonpoTEKTOPOB W MEXaHM3MOB WX 3aluMTHOro adpdoekTa.
OcobeHHOCTM  hapMakoKMHETUKM M chbapMakoauHaMUKK
NeKapcTBEHHbIX CpeACTB B 06/Ty4EHHOM OpraHu3Me

1.12

PagnaunoHHble
aBapuu

Meawnko-caHnTapHble MeponpuUATUS, HanpaBieHHbIE HA CHUKEHWE
nocneacTBMi  pagnauuoHHbIX — aBapui.  [podounakTundeckmne
MEepPONPUATUS NPU PasHbIX YPOBHAX paanaLMOHHOIO 3arpsi3HeHus
TEPPUTOPUIA, NPOAYKTOB MUTAHUA U pagMaLMOHHOIO BO3AENCTBUS
Ha nogen. KpuTepun, onpegensiowine BblAeneHne  30HbI
OTYYXKOEHMS!, 30HbI OTCENMEHUS U 30HbI C JIbIOTHLIM COLManbHO-
9KOHOMMYECKMM CTaTyCoM. AHanu3 KpynHbIX paguaunoHHbIX
aBapuii. Meguko-coumanbHble nocneacTsma asapum Ha YASC.
Mpobnemsbl Manbix 003 paguaunoHHbIX BO30ENCTBUN.
Papnoapantauus. PapunauunoHHbin ropmesuc.
PagunoceHcnbunusaums akropamm okpy»katoLLern cpegbl

1.13

MpuknagHble
BOMPOCHI
paanoburonorum

Mcnonb3oBaHue paanalOHHbIX TEXHonornm B TEXHUKe,
CENnbCKOM  XO35ICTBE, Hayke. HocTtmxkeHna n nepcnexkTunBbl
HaYy4HbIX nccnegoBaHuini B pap,mo6v|onormm

2. MpakTnyeckne 3aHATUA
He npegycmoTpeHbl

3. JlTabopamopHbie pabomabi

3.1

dusnyeckne
OCHOBbI
paguobuonorum

MpaBuna TexHWkn 6esonacHocTn Npu paboTte B naboparopum.
YCTPOWCTBO M npaBuna aKcnnyataumm go3umeTpa-paguomeTtpa
MKTI-01 n yctaHoBku Tuna B3. PelwweHuve 3agau.

CyTb ABNeHnd pPaanoakTUBHOCTU n OCHOBHbIE TUNbI
paguoakTMBHbIX nNpeBpaweHun agep (anbda-pacnag, 6Geta-
npeBpalleHns saep, M3OMEpPHbIA Nnepexon, CNoHTaHHoe AeneHve
TSOKENbIX S4ep).

MpupoaHblie pagvoHyKNuabl. PagnoaktmBHble psabl.
PaguoHyknuabl, He Bxogswme B psagbl, CywlecTBylowue C
MOMeHTa obpasoBaHuMst 3emniv, U MOCTOSIHHO Obpasyowmecs B
aTtmocdepe nog BAUSAHNEM KOCMUYECKMX FTy4en.

WckyccTBeHHas  pagmoakTuBHOCTb.  MeTogbl  MCKyCCTBEHHOrO
nony4YeHns paguoHyknuaos. 3akoH paguoakTMBHOIO pacnaga.
dunsmyeckne CBOMCTBA MOHMU3MPYIOLWNX U3nyyYeHnn. OcobeHHOCTH
B3aUMOEWNCTBUSA TSKENbIX W JErKUX 3apsbKeHHbIX 4Yactuy, C
BewecTBoM. WoHM3aUMOHHbIE NOoTepu SHepruun. JIMHenHble
noTepm 3SHEeprMM M UX 3aBUCUMOCTb OT 3apsga M CKOpPOCTU
YacTMubl M NNOTHOCTM BewecTBa. PagnaunoHHble noTepu
3Heprmm (CBA3b C SHEPrMenm M Maccom YacTuubl U C aTOMHbIM
Homepom BellecTBa). [pober 3apskeHHbIX 4YacTuy, B pasHbIX
maTepuanax. OcnabneHve WHTEHCUBHOCTU 3reKTPOMarHUTHbIX
M3nNy4yeHWn B BellecTBe 3a c4yeT oToadpdekTa, addekTa
KomnToHa u adpdpekta 0Opa3oBaHMs 3NEKTPOH-NO3UTPOHHbIX Nap.
JINHENHBbIN 1 MaccoBbIN KOIPULMEHTLI OCcrabneHnsi. Xapakrep
B3aUMOLENCTBUS HEUTPOHOB C BELLECTBOM. AOepHble peakuuu.
ABneHne HaBedeHHoMN pagnoakTMBHOCTM. OcobeHHoCcTHU
B3aUMOAEWNCTBUSA pasHbIX BUAOB M3Iy4YeHWA C Buonormd4eckum
BELLECTBOM.

Kocmuueckne nyun. Xapakrepuctnka nepBUYHOrO M BTOPUYHOTO
KOCMWYECKOTrO N3MNy4eHus. VIckyccTBEHHbIE NCTOYHUKN
WOHM3NPYIOLWMX un3nyvyeHun. [MpuHumMn ycTponctBa u paboThbl
SOEPHOro peakTopa. fAgepHble peakuuu, MpoTekallme B HEM.
PaguvoHyknuabl, nosBRSIOLMECA B OKpyXawllen cpege npu
paanaLMoHHbIX aBapusaX. YCKOPUTENN 3apsXKeHHbIX YacTuLl.
MprHUMNBI Prn3nyecKon 3amnTbl OT MOHUSUPYIOLLNX U3NYYEHUIA.
MeToabl pernctpaumnm WOHN3NPYIOLLINX n3nyyeHui
(MOHM3AUNOHHBIA, CUMHTUMNNSAUMOHHBIA, XUMUYECKMA W Ap.),
NpYMeHsIeEMble, B MEOMKO-OMONOrMYecknx nccrnegoBaHunsix.
PaguomeTtpusa. Mepa pagmoakTMBHOCTW. EAMHUUBI aKTMBHOCTU
(Bk, Ku). AbGconioTHas W OTHOCUTEMbHas paguoMeTpus.
OdhdekTnBHOCTE cyeTa. [osmmeTpus. JKCNO3MUMOHHAA o3a U
€0MHNLbI 3KCMo3nUMoHHoM Jo3bl (Kn/kr, P). MornoweHHas gosa m
eMHMLBI N3MepeHnst nornoweHHon aosel (I'p, pag).




JlabopatopHble paboTtbl: «OnpeaeneHve pPagnoakTUBHOCTU
npenapaTta C 3agaHHOW CTeneHbld TOYHOCTMY», «lccnepgoBaHue
N3MEHEHUA WHTEHCUBHOCTN ©GeTa-usny4yeHns pagmoakTUBHOMO
npenapara B 3aBMCMMOCTU OT PAcCTOSHUS 40 CHETHON TPYOKM»
«MccnepgoBaHMe nNpoHMKalOLWENW CcnocobHocTM BeTa-dYacTuuy;
«Onpepenenne Jo03bl raMma- U PEHTFEHOBCKOTO W3MNyYeHUn C
nomoLLbo Ao3umeTpa-pagunometpa MKI-01»

3.2

MNoHaTre
paguovyBCTBUT
ernbHOCTU

OHepreTuyeckun napagokc B paguobuonorum. OcobeHHocTH
B3aVMOLEWNCTBUS NOHU3MPYIOLLMX W3MyYeHUn ¢ Buonornyeckum
BELLECTBOM. MoHsTHe OTHOCUTENbHOM BGuonornyeckon
3 PEKTUBHOCTMU. MoHaTne pagMoYyBCTBUTENBHOCTM.
MexBuaoBble, BHYTPUBUAOBbIE, UHAMBMAYAlbHbIE, BO3PaCTHbIE,
CE30HHble pasnuynsa pagnmoyyBCTBUTENBHOCTY.
Paano4vyBCTBUTENBHOCTL OPraHoB, TKAHEW W KMETOK XXMBOTHbIX.
MpaBuno beproHbe n TpnboHOO.

AHanu3 pagvMouvyBCTBUTENBHOCTM KIEeTOK B KynbType. KpuBble
[o3a-achdekT. MapameTpsbl paguovyBCTBUTENBHOCTH,
onpeaensieMble No kpyBbiM Jo3a-addekT (o, Os7, g, ).
Paano4vyBCTBUTENBHOCTL S4pa U LUTOMNA3Mbl.

3.3

MepBu4HbIE
paguobuonorny
eckme
npoLecchl

MNpsiMoe n KOCBEHHOE [OEWCTBUE WOHU3MPYIOLLNX WU3MYYEHWA.
lMpeobpasoBaHne SHEPrMU  MOHU3MPYIOLUMX  U3NYYEHUA B
f6uonornmyeckom MaTepuane. Paguonus Bogbl U BOAHBIX
pactBopoB 6romonekyn. OCHOBHbIE NPOAYKTbI pagvonusa Boabl 1
MX ponbe B WHaAKTUBaAUUMU 6I/IOMOJ'IeKyJ'I. BnuaHne Ha xoa
paguonusa JIM3 wun3nyyeHUn, MOLLUHOCTU [03bl, MNPUCYTCTBUS
Kkncnopoga B obnydaemon cpege. PagnaumOHHO-XMMUYECKUIA
BbIXOf, NPOAYKTOB paaunonusa Bofbl. YpaBHeHue XapTta. Sddekr
Henna.

Bknag npsAMOro M KOCBEHHOrO AOEWCTBUS  MOHM3UPYHOLLMX
N3Ny4YeHUn B pa3BuUTME pagmoburonornyeckoro agpdekra.

3.4

MonekynspHble
N KNEeTOoYHbIE
appekThbI
NOHN3MPYIOLLEN
pagvaumm

PaavaumoHHO-XMMrYeckne npeBpaLLeHNst HYKNEWHOBBLIX KUCMOT.
[lencterne MOHU3NPYIOLWNX U3NYYEHUIA HA NEPBUYHYIO, BTOPUYHYIO
N TpeTnyHyto cTpykTypbl OHK. Pagnonus a3oTucrbix OCHOBaHWN,
MOHOCaxapuaoB, HYKeo3naoB, HYKMEOTUAOB W  HYKIEUHOBbIX
KMCIOT.

OauvHoyHble 1 aBoviHble paspbiBbl [HK. PaspbiBbl BOOOPOAHbLIX

CBA3EN. O6pasoBaHune BHYTPUMOSIEKYTSIPHBIX 7
MEXMONEKYNAPHbIX  CLUMBOK.  [JenctBne  U3Ny4YeHUn  Ha
aMWHOKMCIOThI n 6enku. PaavaunoHHO-xmMmn4yeckme

npeBpaLLEeHnst XUPHbIX KUcnoT u docdonunugos. Ob6pasoBaHne
nepokcugos nunuaoB. PaanaumoHHO-XMMUYEeCcKkue W3MEHEHWs
nopcupmHoB, remos, remMonpoTenaos. OueHka
paanoyyBCTBUTENBHOCTM OCHOBHbIX GMOMONeKyn Mo BenuyuHe
paanaLoHHO-XUMUYECKOTO BbIXOOA UX MOBPEXAEHUN.
PagunoyyBCTBMTENBHOCTE OCHOBHBIX KOMIMOHEHTOB KITETKM.
PaguaunoHHoe nopaxeHne HYKIEUHOBBIX KUCIOT B >KMBON
knetke. MameHeHne dusnko-xummyeckmx ceoncte OHK n ee
dyHKUMW. PagnodyBCTBUTENBbHOCTb HaAMOMNEKYNAPHbLIX CTPYKTYP
OHK. MopdomeTpuyecknii  aHanuM3 U3MEHEeHWA  CTPYKTYpbl
WHTEepda3HOro  XpoMatmHa  NIMMAQOLMUTOB  Kak  MapkepoB
npegLwecTByloLEro obny4eHus.

"eHeTu4eckne adpdpekTbl MoHM3UpyoWen paguauun. Kctopus
passuTua pagvaumnoHHON reHeTUKN. Knaccudpumkaunsa
HacneaCcTBEHHbIX U3MEHEHMI. TOYKOBBIE MyTaLMU, XPOMOCOMHbIE
abeppauun, aHeynnouausa, nonunnouaus.  MonekynspHble
OCHOBbl  paguauuoOHHOTO  MyTareHesa.  MexaHuambl  MX
BO3HWKHOBEHWsI, CBA3b C [Jo3oM 00ny4yeHuns. OCHOBHblE
NOMNOXeHUs paguauvoHHON TeHeTUKU. 3HadeHne W3MEHEHWN
reHeTM4eckoro  martepuana gns  panbHenmwen  cyabObl
COMaTU4ecKoh W MOfoBOW KreTok. HecTtabunbHOCTb reHoma u
obnyyeHue.

3agepxka MMTO3a. 3aBUCUMOCTb MPOLOIMKUTENBHOCTU 3a0EPXKKU
MMTO3a OT A03bl 065ydeHns 1 dasbl KNETOYHOIO LMKNa B Nepuog




o6nyyeHus. MpU4nHbI 3a4ePXKKN MUTO3A.
HapyweHue cTpykTypbl U yHKUMA MeMOpaHHbLIX 0bpa3oBaHui

KNEeTKN. Paguno4dyBCTBUTENBHOCTD MemMbpaH KNEeTKN:
paguovyBCTBUTESbHbIE  YYacTKu B  UuMTONMasmaTU4ecKomn
MeMbpaHe. OddbekT MeTko. JleTanbHble adhdeKThI

noHmanpyowen paguaumn. Knaccudvkauma d¢opm  rmbenu
knetok.  LiuTonorumyeckme  pasnuuua M OMOXMMMUYECKUE
WHOMKATOPbl anomnTo3a W HeKkpo3a KreTok. PenpopykTtuBHasi
rmbenb KNeTok, MeToabl ee uAeHTUUKaAUUM U NPUYUHBI
pa3sutus. OBpasoBaHMe rMraHTCKUX 1 NOMUNITONOHbIX KIETOK, UX

cynbba.
Paano4yyBCcTBUTENBHOCTL KNETOK Ha pasHblX CTaausiX XU3HEHHOTO
uukna. Mopaudurkaums pagMoYyBCTBUTENBHOCTU  KNETOK

kucnopogoM. Cesa3sb KOPULMEHTA KMCNOPOLAHOIO YCUMEHUS C
JIN3 un3nyyenun. OenctBre Ha KMeTKU pagmoceHcubunusaTopoB
W pagronpoOTEKTOPOB.

3.5

PaagwnauunoHHoe
nopaxeHue
XXUBOTHbIX 1
yernoBeka

PaanaunoHHoe NnopakeHne  >KUBOTHbIX. PagnauunoHHble
CMHOPOMbI.  XapaKTepucTUKa KOCTHOMO3rOBOrO,  KErygouvHO-
KMWeYyHoro  cuHgpomoB M cuHapoma LHC;  kneToyHble
MeXxaHu3Mbl X pa3BUTUSA. TkaHeBasi pPaaMOvyBCTBUTENBHOCTb U
NPUYMHBI Pa3NNYHON PagnoYyBCTBUTENBHOCTU TKAHEN.

[MoHATME O KpUTUYECKMX cucTemax opraHuama. MpuumHbel rmbenu
XXMBOTHbIX, OByYEHHBIX B pasHbiX AuanasoHax o3.

JlyyeBas 60nes3Hb Yernoseka Npu BHELWHEM 06nyyYeHun.

Octpas nydeBasn GonesHb (OJIB) npuM  OTHOCUTENBLHO
paBHOMepHOM 06ny4eHun. KocTHo-mosroBaa c¢opma OJIb.
Mepuoabl pas3BUTUA M KIMHWYECKast KapTuHa a3 nepuoga
dopmMmpoBaHMsa KOCTHoMo3roeon cpopmbl OJ16.

XapaKkTepucTuka KULLIEYHOW, TOKCEeMMYEcKon U LepebpanbHon
dopmbl  OJIb. O6bekTnBHbIE nokaszaTtenun Tskectn OJIB wu
NPOrHOCTUYECKME NPU3HaKN ncxoga 3abonesaHus.

OJIb npn HepaBHOMEPHOM OOGMyYEHUN C MPEUMYLLECTBEHHbBIM
NnopakeHWeM KOXW, TOMNoBbl, FPYOHOW KMETKW, >KUBOTA, CMWUHbI.
MpuHumnbl nevexms OJB.

MopaxeHune YyenoBeka MHKOPNOPUPOBAHHBLIMU PAAVOHYKNNAAMMN.
lMyTv nocTynneHus paguvoHYKNWOOB B OpPraHvMaMm, Xapakrep
pacnpegeneHns UM OENOHWPOBaHUSA, MNyTW  BbiBE4EHMWS.
KnuHnyeckas kapTMHa OCTPOro M XPOHWYECKOTO MOpaXeHus
pagvoakTMBHLIM pagveM, CTPOHUMEM, LE3NEeM, MIYTOHMEM WU
CYMMOW NPOAYKTOB SAEPHOro AeneHus.

MeTogbl orpaHMyeHns NOCTYNMEHUs PaguoHYKIMAOB B OpraHu3m
W TKaHW, MeTOAbl YCKOPEHWs BblBEAEHUA pPagnOHYKNNOOB.
OtganenHble  nocnegctBua  obnyyeHus.  Knaccudumkaums
oTgareHHbIX adhdpekToB NOHM3MpYoLLEen paguauuu.
Xapaktepuctmka OnyxoneBbiX (FOPMOH-3aBUCUMbIX W TOPMOH-
HE3aBMCMMbIX) W HeonyxonesbiX (MMNO- W anfnacTU4eckux,
CKITEPOTMYECKUX  MPOLIECCOB, OUCrOPMOHASIbHbLIX  COCTOSIHU)
OoTAaneHHbIX NOCNeaCTBUN.

MpexaeBpemeHHoe cTapeHue 7 cokpaLleHune
NPOOOIKUTENBHOCTU KU3HU. 3aBUCUMMOCTb A03a — 3deKkT u
naTtoreHeTM4eckne MexaHusmbl (POPMUPOBAHUSA  OTOANEHHbIX
3P EKTOB.

JencTtere MoHU3UpYOLLEN paguauun Ha 3apoabill 1 NoAa.
PaguouyBcTBMTENBHOCTE 3MOpPUOHA B pasHble Nepuoabl €ro
pa3suTus. [o3bl, Bbi3biBaloLme BHYTPUYTPOOHYO rmbenb, MOpoKu
pa3uTusa, nopaxeHne LIHC, kaHueporeHes3, reHeTu4eckne
3aboneBaHusa. MccrnegoBaHnss Ha nabopaTOPHbIX XXMBOTHBLIX W
aHanu3 pesynbTaToB BHYTPUYTPOOHOro 06nyyYeHMs 4Yenoseka.
MexaHu3Mbl  pasBUTUS  HEMOCPEACTBEHHbIX W OTAANEeHHbIX
achbpekToB BHYTPUYTPOOHOro 06nydeHus.

Buonornyeckne  acpcpektbl  ManbiX 003 pagMauMOHHbIX
BO34eNCTBUNA

3.6

Teopumn

OCHOBHbIE rpynnbl Teopvu7| OronorM4ecKoro AencTeums M3nyqum7|.




MeXxaHM3MOB
dopMMpoBaHUS
paguobuonorny
€CKMX
adhdeKkToB

MpuHUMN nonagaHus M MuweHn B paguobuonorumn. Uctopus
KonuyecTBeHHoW  paguobuonorun.  OCHOBHblE  MOMOXEHWS
«Teopun TodevHoro Tennay. OCHOBHbIE NOHATUSA (3DEKTUBHBIN
obbem, MecTo [OeNcTBus, pearvpylolwlas eavHiua, MecTo
peakumn). KBaHTOBaHHbI  XapakTep nepegjadn  3Heprum
BELLECTBY, HEOOHOPOOHOCTb OMOOObLEKTA U  BEPOATHOCTHLIN
XapakTep nonagaHus SHeprum uanydeHns. paHuLbl NpUMeHeHUs
NpvHUMNa NnonagaHns u MULLEHN.

CrtoxacTnyeckass Teopusi. BeposiTHOCTHass Mofenb nopaxeHus
kneTok. 3Tanbl (OPMUPOBAHMSA pPagNALMOHHOIO MOPaXeHUs
knetkn. CBaA3b  Mexay KOHeYHbIM  pagnobuonornyeckum
achbdekToM 1 fo3on obnydeHus, JIM3S nanyveHui, cnocobHOCTLIO
KNeTKM K penapauum noBpeXxaeHu.

fMnotesa nUNMOHBIX PaAMOTOKCUMHOB W LEMHbIX  PEeaKLUi.
CTpyKTypHO-MeTabornumyeckas Teopus.

EovHas Teopus ©GuonorMyeckoro OencTBUS  MOHU3UPYHOLLMX
N3ny4YeHuin — Teopus, OXBaTbIBaKOLLLasA KOMMeKc
nocnegoBaTteflbHbIX  COObITUA  OT  MOMEHTa  (PU3NYECKOTrO
npouecca nepefavn aHeprum UsnyyYeHust BELLECTBY, Yepes Lenb
PUBUKO-XUMUYECKMX, XUMUYECKNX N OMOXMMUYECKUX NPOLECCOB
[0 KOHEeYHOro pagnoburonornyeckoro agpdekra.

3.7

["Mrmenunyeckoe
HOPMUPOBaHNE
paguaunoHHbIX
BO3EeNCTBUN

Nctopusi pasButus npeacTtaBneHuin o OOMYCTUMbIX YPOBHSIX
obnyyeHns dvenoBeka. Llenb ©n  3agaunM  CcOBpeMEHHOW
NpoTUBOPaAMALMOHHON  3awMTbl. AHanM3 ecTeCTBEHHbIX U
NCKYCCTBEHHbIX MCTOYHUKOB 06y4eHUs YyernoBeka. ECTeCTBEHHbIN
paguaunoHHbin ooH 3emnu, ero CocTaBnsaloLWne M BenuyuHa.
M3meHeHne pagumaumMoHHOro doHa nocrne  UCMbITaHUA U
NPYMEHEHNS AO0EPHOro OPYXWUs, U3rOTOBMEHMS U nepepaboTku
SA0EPHOro roproyero 1 akcnnyataumn saepHbiX 3HEPreTU4ecKux
ycTaHoBOK. MacwTtabbl pagnauMoHHOro BO3OENCTBUS Ha ntogen
Npv MCNONb30BaHNN UCTOYHUKOB U3ITyYEHUI B MEQNLIVHE.

OueHka pwucka NOsBNEHMA  OTpuUaTenbHbIX  NOCNeacTBUN
obny4yeHusn. PacnpeneneHne o3 obnyveHus cpeau HaceneHus.
Pac4yeT npvemnemoctn n 060CHOBaHHOCTU pUcKa oTpuuaTenbHbIX
NocNeacTBMN OT MPUMEHEHUS WOHU3MPYIOLUX  U3NYYEHUN WU
AOEPHOW JHeprum B MNpaKkTUYecKonm AeATenbHOCTU YenoBeka.
OueHka pucka o0nyyYyeHWss HaceneHuss B ManbiX [o3ax WU
KoHuenums o 6ecnoporoBoM XxapakTepe KaHLEpOreHHbIX MU
reHeTn4Yecknx achdekToB obyveHus.

MpUHUMNbI  yCTaHOBNEHUS NpedenbHbIX YPOBHEN O6NyyYeHus.
[o3oBble npegenbl 0bnyyeHnsa. Kateropum obnydaembix nuy u
rpynn Kputuyeckux opraHoB. OCHOBHble [030Bble nNpeaens.
Honyctumas  MowHOCTb  J03bl  06nyyeHus.  [naHvpyemoe
noBblLeHHOe 0byYeHne nepcoHana npu paguauvoHHON aBapuun.
OrpaHnyeHns gonycTuMbIX 403 OOnyyvyeHuss Oand geterd un nvy,
penpoayKTMBHOIo BO3pacTa.

JlabopatopHas paboTa: «Onpegenexnune YPOBHS
pPagMoaKTMBHOCTM NPOAYKTOB NUTaHMUS, NOYB, FOPHbLIX MOPOa»

3.8

HeunoHusnpyrouy,
ne n3nyyeHus

HeunoHunanpyowme wmsnyyYyeHust 3neKTpoOMarHMTHOroO AnanasoHa,
NpUpoAHbIe WNCTOYHMKN HEVOHN3MPYHOLLNX N3MNy4YeHUN.
MrmeHnyeckoe HopmupoBaHue B Poccum mn 3a  pyGexom.
OcobeHHOCTM  BuonorM4yeckoro OEencTBUS  HEUOHM3NPYHOLLMX
nsnyyeHuin. icnonbsoBaHve B MegULVHE.

3.9

VoHusupytowme
N3ny4yeHus B
Ovonoruu n
MeauumHe

PaguouHgukaTtopHble mMetoabl B Guonorun. MNpuHUMn MeTtoga u
cdepa npumeHeHus. NpenmMyLLecTBo nepeq ApyrMMyM MeTodamu
nuccnenoBaHus ounonornyeckmx NpOLIECCOB. OcHoBHble
NPEeAnoCbIIKA HaOEeXHOCTM MeToda B aHanuse pesynbTaTos.
MeToa OBOMHON M30TOMHOM METKU. PUINYECKME XapaKTEPUCTUKK
paguoHyknuaHbix Metok (CH, 4C, 32P, 129)),

PaguoHyknugHas JuarHocTuka. MeToabl COBPEMEHHOM
pPaavoHYKNNOHOM ONarHoCTUKK (ramma-cuuHTUrpadus,
3MUCCMOHHAsA 0fHOMOTOHHAsA M ABYX(OTOHHAsA Tomorpadgus).




TpeboBaHusa, npeabsaBrnsemble K pagvodapmaLeBTUYeCKUM
npenapatam. ®usnuyeckme XxapakTepucTUKU PagUOHYKIUOHbIX
MEeTOK (gngC, 123|, 67Ga, 127Xe1 201T|, 11C, 1501 18F, 13N).
MpenmyLlecTBa pagvOHYKNMMOHOW OWArHOCTUKU nepen Apyrumu
meTtogamn. PacyeT nyyeBbiX Harpy3ok Ha opraH M OpraHusMm B
uenoM npu BBeAeHWM paanodapmaleBTUYECKMX MpenapaTos.
OpraHusauusi paboTbl paguonornyeckon naboparopum.
CaHuTtapHo-rurmneHndeckne TpeboBaHUst K  paaMonormieckon
nabopaTopun B 3aBMCMMOCTM OT knacca paboT. [MpegenbHo
OONyCcTUMble aKkTUBHOCTU PagMOHYKNMOOB Ha paboyem mecTe B
3aBMCUMOCTU OT UX PagUOTOKCUYHOCTU U Knacca nabopartopuu.
CoBpemeHHble ~ MeTodbl  Jy4eBOW  Tepanuum  OMyXOnew.
OvcTaHuuoHHas, BHYTPMWMNONOCTHas, BHYTpUTKaHeBas,
annnvKaumoHHasa Tepanus. XapaKTepucTuka pagvoHyKIMOoB Kak
WCTOYHUKOB M3Ny4eHus B paguoTepanun. NprMeHeHne peHTreHo-
M ramMMa-yCTaHOBOK, JIMHEMHbIX YycCKopuTenew, HEeNTPOHHbIX
NCTOYHUKOB. [lepcrneKkTuBbl MCMOMb30BaHUSA TSXKEMbIX SAEPHbIX
YacTuL, U HEMTPOH3aXBaTHOM Tepanun B fie4EHNN OHKOIOrMYECKMX
3aboneBaHuin.

MNpobnema ynpaBneHus nyyYeBbIMU peakuMsAMW HOPMarbHbIX U
onyxornesblX TkaHen. ®pakuuoHupoBaHne [03bl 0bnyveHus,
KMHETUKA KMNETOYHbIX MonynauMi npu  PakLMOHMPOBAHHOM
obnyyeHun. T[loHATME O peokcureHaumm onyxonu. Bbibop
ONTUMarbHbIX  PEXMMOB  (paKkUMOHMPOBaHWUSA. [MpumeHeHue
pagnoceHcMbunuaaTopoB AN NpeofoneHns pagmoyCcTon4nmBoCTU
MMNOKCUYecKon (pakumMn OnyxoneBblX KrNeTok. [unneptepmusa u
rMNeprivukemMmns B y4eBon Tepanum.

3awmra 340pOoBbIX TKaHEN NyTeM CO34aHNsl YMEPEHHOW MMMOKCUN
BO Bpems obnydeHus (gbixaHue M C); nsbmnpartensHoe aencreme
MTC Ha HopmanbHble TKaHW. [puMeHeHWe pagMonpoTEKTOPOB.
PenTreHoguarHocTtuka

3.10

PapunauuonHas
dapmakonorusi

PaavonpoTtekTopbl, UX Knaccudukaums 1 Xummnyeckasi CTpykTypa.
Kputepun 3awmtHOro AencTeus paguonpoTekTopoB. daktop
nameHeHnss gosbl (®PU). Mexanumambl 3awmTHOrO addekTa:
N3MeHeHne (pU3nMKo-XMMMUYECKNX CBOMCTB OMOMOMEKyYI, rmnoTesa
«BUNOXMMUNYECKOTO LUOKay, «CynbdruapunbHasay runotesa. Ponb
3. baka, 3.4. [Ipaesckoro, KO.b. KygpsiwoBa B un3yyeHun
paguonpoTEKTOPOB U MEXaHM3MOB WX 3aluTHOro addekra.
OcobeHHoCcTH hapMaKkoKMHETUKMN n dhapmMakoguHaMUKn
NeKapCTBEHHbIX cpeacTB B 06/1y4eHHOM opraHusme

3.11

PapunauunoHHbie
aBapuu

Mepguko-caHuTapHble MeEpPONPUATUS, HanpaBfieHHbIE HA CHWKEHNE
NnocrneacTBMM  pagvaumoHHbIX  aBapul.  [podunaktuyeckme
MEPONPUATMS MPU Pa3HbIX YPOBHAX PaguauMoOHHOIo 3arpsi3HeHWs
TEpPpUTOPUIA, NPOAYKTOB MUTAHUS U paguauMOHHOIO BO3OENCTBUS
Ha nwogen. Kputepuu, onpegensiowme BblaefleHMe  30Hbl
OTYYXXAEHMS, 30Hbl OTCENEHUS U 30Hbl C NbrOTHBIM COLUanbHO-
9KOHOMWYECKMM CTaTyCcOM. AHanum3 KpynHbIX paguaumoHHbIX
aBapuii. Meauko-couunanbHble nocrneacteusi aeapum Ha YA3C.
Mpobnemsbl ManbiX 003 paguaunoHHbIX BO3ENCTBUN.
PagvnoapanTauus. PagunauyunoHHbin ropmesuc.
PagunoceHcmbunmaaums pakropamm okpyarLen cpeabl

3.12

MpuknagHble
BOMpPOCHI
paguobuonorum

Wcnonb3oBaHne  pagualuoOHHbIX  TEXHOMOMWiA B TEXHWUKE,
CenbCKOM XO3SICTBE, Hayke. [JOCTMXKEHVMSI U MNepcrneKTVBbI
Hay4HbIX UccrefoBaHNi B pagnobronornm

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue Tembl
(pasgena) oucumMnavHbI JNekumn

Buabl 3aHsTUM (YacoB)

MpakTu- pynnoBble
P JlabopaTtopHble Py
yeckme KOHCynbTauum

CamocTos
TenbHad
paboTta

Bcero




MpeameT n 3agaym obLwen n
1 | MeauumnHcKon pagmnoduonormu. 2 — — — 4 6
BsegeHwe B ancumuninunHy
> dusnyeckme o0CHOBBI > . 4 1 7 14
paguobuonorum
3 | Moname 2 — 4 1 7 14
paguoYvyBCTBUTENBHOCTU
MepBu4HbIE
4 | paguobuonornyeckme 2 — 4 2 7 15
npoLiecchl
MonekynsipHble U KNeToYHble
5 | adpdekTbl MOHU3UPYIOLLEN 2 — 4 2 7 15
paguauuu
6 PaguaumoHHoe nopaxeHue 5 . 4 > 7 15
JKMBOTHBIX M YeroBeka
Teopun mexaHM3mMoB
7 hopmMmpoBaHUs 5 . 8 5 7 19
paanobronornyeckmx
agppekToB
"'mrneHmyeckoe HOpMMpOBaHMe 5 . 4 1 7 14
pagvaunoHHbIX BO3OENCTBUN
HeunoHunaunpyowne nsnyvyeHuns 2 — — 1 6 9
10 VoHu3upytoLme nanyyeHus B 5 . 6 5 6 16
Ovonorun u megmunHe
11 | PagmaumnoHHasa bapmakonorus 1 — 4 2 6 13
12 | PagnaumoHHble aBapum 1 — 4 2 6 13
13 MpuknaaHble BONPOCHI 2 . 6 > 7 17
paguobuonorum
NTOIro 24 52 20 84 180

14. MeToan4yeckue ykasaHma Ans odoyyarowmxcsa no 0CBOEHNIO ANCLUNIIUHDbI:

N3ydeHne gucuunnuHbl «O6waa n meguumHckasa paguobuonorna» npegycmaTpusaeT
YTeHune nekuumn, nposegeHne nabopaTopHbIX 3aHATUIA U CAMOCTOATENBHYIO paboTy CTyAEeHTOB.
BoinonHeHne nabopaTopHbix paboT KW camocTosTenbHad paboTa oOcywecTBAsATCA C
NCMONb30BaHNEM KOHCMEKTOB neKkuunm u y4vebHbix nocobun. OOy4varolmecss BbINOMHSAKT
nabopartopHble paboTbl, OTBEYaAlOT Ha TecToBble 3a[aHus, BbINOMHAKT 3adaHusa TekyLlen
aTTectaumm. OOyvawowmecs 3HAKOMATCA C TeopeTUdeckMM Martepuanom B npouecce
NEeKUMOHHOM YacTu peanu3aumv OUCUMNIUHBI, CaMoCToATeNbHOM paboTbl C  TekcTaMu
y4yeOHUKOB, Yy4YebHbIX NOCoOMK, cTaTe B HAyYHbIX WU HaAYYHO-NPaKTUYECKUX W3AAHUSX Mo
npocunto ancumnimHbl. Ha nabopaTopHbIX 3aHATUAX CTYAEHTbl NMIMG0 nHanBMAyaneHo, NMbo B
cocTaBe Marnown rpynnbl BbINOMHAT y4ebHO-UccnegoBaTenbCckyto paboTy.

B xoae BbinonHeHnst nabopaTopHbIX paboT CTyAeHTbl NpuobpeTatoT HaBblkM ObpaLLeHus ¢
ovonornyeckumn  obbektamu, rnabopaTtopHbiM  0b6OpygOBaAaHMEM WU UHCTPYMEHTapUeM,
CaMOCTOATENbHO  OCYLUECTBMSIOT  OKCMEPUMEHTbI,  PEerucTpupyroT,  aHanu3upylT U
WHTEPNPETUPYIOT NOMYyYEHHbIE pe3yrnbTaThbl.

Peaynbtatel nabopaTtopHbix paboT, BkAoYasi HeoOXoOMMble pacyeTbl, 3aKNOYEeHUs wu
BbIBOAbI, OTBETbI HA BOMPOCHI (3agaHus) odopMndaoTcs B paboyen Tetpaam obydarouierocs B
BMAe NpoToKona nccnenosaHus. B koHue nabopaTopHOro 3aHATUS pesynbTaTbl U MaTepuansl
yuyebHo-nccnegoBartenbckon paboTbl AOKNaabiBalOTCA npenogaBaTtento, npu HeobxoammocTu
obcyxpatotca B rpynne (otyetr o nabopaTopHOM 3aHAaTMM). B cnydaax nponycka
nabopaTopHOro 3aHATUA NO KakMM-NMBOo NpnynHam obyvarowmimncs obsi3aH ero CaMoCcToATENbHO
BbIMOMHUTbL NOA4 KOHTPOMEM npenogaBaTteniai BO BpPeEMS WHAMBUAYamNbHbIX KOHCYMbTauWn.
Tekywmn KOHTPONb 3HaHWM obecnevyMBaeT MNPOBEPKY OCBOEHUS Yy4ebHOro maTepuana,
npuobpeTeHnss 3HaHWN, YMEHUA U HaBbIKOB B Mpouecce ayguTOPHON M CaMOCTOATENbHOM
paboTbl 0by4aloLwmxcs, PopMMPOBaHNA COOTBETCTBYHOLLIMX KOMMETEHLINNA.

TeKywnin KOHTPOMb 3HaHWI NO AUCUMNAMHE BKIoYaeT B ceba oTyeTbl obyyarowmxcs no
nabopatopHbiM paboTam, BbIMNOMHEHME 3a4aHui K Nekumsam n nabopaTtopHbiM 3aHATUAM. pn




noaroToBke K TeKywemMy KOHTPOISIO o6y-|a+ou.|,|/|ec;| M3y4alkoT N KOHCNEeKTUPYT pekoMeHOQyeMyto
npenogasarterniem yqe6Hy+o nmTepartypy no temam JnekKumOHHbIX U na6opaToprlx 3aHATUN,
CaMOCTOSATESTbHO OCBaMBaOT MOHATUNHBIN annapat gucuunnsinHbl.

nﬂaHl/IpOBaHl/le n opraHm3aumna TeKylero KOHTPOIA 3HaHWUMN, ymeHvu7| N HaBbIKOB
ocyuwiecTBndeTcdA B COOTBETCTBUM C coAepXaHnem pa6oqel71 nporpamMmmvbl 1 KaneHaapHoO-
TeMaTU4eCKMM MJi1iaHOM C NMpMMeHeHnem d)OH,EI,a OLEeHO4YHbIX CpeacTB.

dopmon NPOMEXYTOYHOM aTTecTaumm 3HaHWW, YMEHUM U HaBblkOB OOy4alolWmxcs B
cemecTpe B sBngaeTca 3a4deT, a B cemectpe C — 3K3aMeH.

15. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW §nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUMNIIUHDI

a) OCHOBHas nutepartypa:
Ne
n/n

NcTouHnk

AxkmyarnbHas paduobuornoausi: Kypc nekyud / J1. A. UnbuH [u dp.]. — M. : U3damenbckuli dom MIU,

1 | 2015. — 240 c. — 36C «KoHcynsmaHm cmydeHmay. —
http://www.studentlibrary.ru/book/ISBN9785383009321.html

Bepeuwako . . Paduobuonoausi: mepMuHbl U MOHAMUS @ 3HUuKn. cnpas. / . I. Bepewako, A. M.
Xodocosckasi ; Hay. akad. Hayk benapycu, IH-m paduobuonozauu. — MuHck : benapyckasi Hagyka,
2016. — 340 C. — 36C «KoHcynbmaHm cmydeHmany. —
http://www.studentlibrary.ru/book/ISBN9789850820174.html

Kydpswoe FO. b6. PaduayuoHHass 6uogpusuka. PaduoyacmomHble U  MUKPOBOJIHO8bIE
3 | anekmpomazHumHble usnyydeHusi / FO. b. Kydpswos, 1O. @. lNepos, A. b. PybuH .— M. : ®uamamnum,
2008. — 181 c.

Jlyuesasi QuazHocmuka u mepanus. Obwas nyvyesas duaeHocmuka : y4ebHuk : 8 2 m. / C. K. TepHosol
4 | [udp.] — M. :TOOTAP-Medua, 2014. — T. 1. — 232 ¢. — BB6C «KoHcynbmaHm cmydeHma». —
http://www.studentlibrary.ru/book/ISBN9785970429891 .html

Jlyuesasi mepanus : y4ebHuk / [I. E. TpygbaHos, M. A. AcamypsiH, I. M. XKapuros, B. H. Manaxosckuti]
5 | ; nod ped. I'. E. TpygpaHosa. — M. : FTOOTAP-Medua, 2013. - 208 c. — 36C «KoHcynbmaHm
cmyderHmay. — http:/lwww.studentlibrary.ru/book/ISBN9785970425145.html

Jlyuesasi mepanusi 8 oHkonoeauu / nod ped. B. U. Huccoea, M.N. [Jasbidosa. — M. : FTOOTAP-Medua,

6 | 2011. — 3b6C «KoHcynbmaHm cmydeHmay. —
http://www.studentlibrary.ru/book/970406762V0004.html

Jlyuesasi mepanus. @usuka usnydeHul, do3umempusi, moriomempusi, paduobuosioau4ecKUe OCHOBbI,

7 | npuHuunel u memods! / A. B. botiko [u dp.]. — M. : TOOTAP-Medua, 2011. — O6C «KoHcynbmaHm
cmydeHmay. — http://lwww.studentlibrary.ru/book/970406762V0040.html.

OcHosbl KnuHu4Yeckol paduobuosioauu [OnekmpoHHbil pecypc] / M. C. [DxolHep, O. [Dx. eaH Oep
Koeesnb ; nep. ¢ aHan. — 3-e u3d. (3n1.). — OnekmpoH. mekcmosbie 0aH. (1 ¢adn pdf : 607 c.). — M. :
Jlabopamopus 3HaHud, 2017. — 96C «KoHcynbmarm cmydeHmany. —
http://www.studentlibrary.ru/book/ISBN9785001014676.html

OcHoebi KruHu4eckoli paduobuonoeauu [BriekmpoHHbit pecypc] / M. C. [IxodHep, O. [x. eaH dep
9 | Koeenb ; nep. ¢ aHen. M. : BUHOM. Jlabopamopusi 3HaHul, 2013. — 600 ¢. — ObC «KoHcynbmaHm
cmydeHmax. — http://lwww.studentlibrary.ru/book/ISBN9785996321209.html

Paduobuonozus. PaduayuoHHas 6€30r1acHOCmb CelbCKOX03AUCMBeHHbIX XugomHbix / B. A. Bydapkos
10 | [u dp.]; nod ped. B. A. bBydapkosa, A. C. SeHkuHa. — M. : KorniocC, 2013. — 351 ¢c. — ObC
«KoHcynbmanm cmydeHma». — http://www.studentlibrary.ru/book/ISBN9785953205368.html
Tokcukornoausi u MeduyuHcKkas 3awuma : y4eb. nocobue / . A. benoHoeos, [. A. CamoxuH. — MuHck
11 | : Bbnwatiwas wkona, 2014. — 412 ¢. — 3bC «KoHcynbmaHm cmydeHmax. —
http:/iwww.studentlibrary.ru/book/ISBN9789850624116.html

0) gononHuTenbHasa nuTepaTtypa:

Ne NcTouHmK

n/n

12 Bapcykoe O.A. PaduayuorHas akomnozusi / O.A. bapcykos, K.A. bapcykos. — M. : Hay4Hbit mup, 2003.
— 253c.
benosepckuti .H. PaduayuoHHas akomnoaus : y4eb. dns cmyd. eysos / I.H. benosepckui. — M. :

13 Academia, 2008. — 382 c.




14

bbiukosckas U.b. MNpobnema omdaneHHol paduayuoHHol aubenu knemok / V.b. bbidkosckas. — M. :
OHepeoamomuzdam, 1986. — 157 c.

15

Bnadumupos B.I". Paduo3auwjumHbie aghghekmbl y KUeomHbIX u Yyesioeeka / B.I. Bnadumupos, T.K.
[xkapakbsiH. — M. : OHepaouzdam, 1982. — 89 c.

BoeHHas mokcukosioausi, paduobuoroausi u MeduyuHckas 3awuma : yyebHuk / C.A. KyueHko [u dp.].

171 Zcne. : @0MMAHT, 2004. — 526 c.
18 lo3eHbyk B.J1. [Josumempudeckue Kpumepuu msixecmu ocmpoao obriyyeHusi Yeroseka / B.J1.
lo3eHbyk, N.6. Keupum-Mapkyc. — M. : OHepeoamomuszdam, 1988. — 184 c.
loHyapeHko E.H. Xumuyeckas 3awjuma om ry4ego20 riopaxeHus: [Npakmudeckoe pykoeodcmeo u
19 | nekyuu o paduayuoHHol buogpusuke : yyeb. nocobue / E.H. NoH4YapeHko, 1O.6. Kydpswos. — M. :

nN3d-60 MI'Y, 1985. — 249 c.

20

Kydpsiwos FO.b. PaduayuoHHas 6uoghusuka : (UOHU3Upyrowue ussyqeHus) : y4eb. 0rs cmyd. 8y308. —
M. : ®usmamnum, 2004. — 442 c.

21

Mockanees FO.N. Paduobuonoausi uHkopriopuposaHHbix paduoHyknudos / KO.U. Mockanes. — M. :
OHepeoamomuzdam, 1989. — 263 c.

22

Mscuna B.T1. N3bpaHHbie nekyuu rno eeHemuke yesiogeka u paduobuosnioauu [S1nekmpoHHbIl pecypc] :
y4yebHoe nocobue 0ns ey3os / B.[1. MscuHa, B.H. Kanaee ; BopoHex. 20C. yH-m .— OneKmpOH.
mekcmosble OaH. — Boporex : uriy Bry, 2009. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-143.pdf>.

23

lMemuH B.I". Paduobuornoeau4eckue 0CHO8bI cuHepaudeckux esaumodeticmauli 8 buocgpepe / B.T.
Memun, I'.I'l. XKypakosckas, JI.H. Komapoea. — Mockea : TEOC, 2012. — 218 c.

24

lNusosapoe HO.I1. PaduayuoHHas skonoaus : y4eb. nocobue / FO.I1. lNueosapos, B.[1. Muxanes. — M. :
Academia, 2004. — 238 c.

PydHee A.B. PaduayuoHHasi aKkornoausi : y4eb. nocobue / A.B. PydHes. — M. : 3d-eo0 Mock. yH-ma,

25 | 1990. — 87 .
26 CmupHos C.H. PaduayuoHHas skornoeus : y4eb. nocobue / C.H. CmupHos. — M. : MH3I1Y, 2000. —
134 c.
Cmapkoe B.[]. PaduayuoHHas akomnoeus : y4yeb. nocobue / B.[]. Cmapkos, B.U. MuzyHo8. — TiomeHb :
27 .
TromeHckuli dom neqamu, 2007. — 399 c.
o8 ®edopeHko b.C. Paduobuonozuyeckue aghgbekmbi KOpryCKynspHbIX U3ny4eHul. PaduayuoHHas
besonacHocmb kocmu4deckux nonemos / b.C. ®edopeHko. — M. : Hayka, 2006. — 188 c.
29 SApmoneHko C.I1. Paduobuornozusi Yenoeeka u xueomHbix : y4yeb. nocobue / C.[1. SpmoHeHKko. — M.

Bbicw. wk., 1988. — 424 c.

B)MHPOPMaLMOHHbIE 3M1EKTPOHHO-06pa3oBaTeNnbHbIE pecypchbl (0duumanbHbie pecypcbl MUHTEPHET):

Ne n/n Pecypc

AnekmpoHHo-6ubnuomeyHas cucmema « YHugepcumemckas 6ubnuomexka ONLINE».—

L | nttps:ibiblioclub.ru/

2 AnekmpoHHo-6ubniuomeyHasi cucmema «JflaHb». — http://www.e.lanbook.com.

3 AnekmpoHHo-6ubnuomeyHas cucmema «KoHcynbsmaHm cmydeHmay. —
http://www.studentlibrary.ru/

4 AnekmpoHHbIt kamanoe 3HB6 BI'Y. — https://lib.vsu.ru/zgate?Init+lib.xml,simple.xsl+rus

5 HayyHas anekmpoHHas 6ubnuomeka. — https://elibrary.ru/

6 PubMed. — ncbi.nlm.nih.gov/pubmed/

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneYeHns Anst CaMOCTOATENIbHOU paboThbl

Ne n/n McTouHuK

Bepewako I'. . PaBuobuonoausi: mepMuHbl U MOHSIMuUs : sHUUKn. cnpas. / . I. Bepewako, A.

1 M. Xodocosckasi ; Hay. akad. Hayk benapycu, IH-m paduobuonoeuu. — MuHck : benapyckas
Hagyka, 2016. — 340 vc — OBC  «KoHcynbmaHm  cmyOeHma». —
http:/iwww.studentlibrary.ru/book/ISBN9789850820174.html

2 lpakmukym ro 6uoghusuke / B.I. Apmroxos [u dp.] ; BopoHex. 2oc. yH-m ; nod obuw. ped. B.I".
Apmroxoea. — BopoHex : i3damenbckul dom BI'Y, 2016. — 313 c.

3 buogpusuka / B.I. Apmroxos [u dp.] ; nod ped. B.I. Apmioxoea. — EkamepuHbype ; M. :

Jenosas kH. : Akad. Npoekm, 2009. — 293 c.




17. OOGpasoBaTtenbHble TEXHONOrMNU, WUCNoNb3yeMbie npwu
OUCLUMMNMUHBLI, BKMOYass AUCTaHUMOHHble oObpa3oBaTefibHble
3neKTpoHHoe obyyeHue (D0), cmewaHHoOe 0bGy4YeHue):

peanusauun y4yeb6HOM
TexHonormu (OOT,

DreamSpark (HeorpaHM4yeHHOe KOJSI-BO HACTOSbHbIX U CePBEPHbIX OMepauuoHHbIX CUCTEM
Microsoft onsa mncnonb3oBaHMs B y4eOHOM M Hay4yHOM npouecce) - NUuUeH3ns Aencteyet Ao
31.12.2019, por. 3010-15/1102-16 ot 26.12.2016. Microsoft Office Professional 2003 Win32
Russian, 6eccpoyHas nuueHauns Academic Open, gor. 0005003907-24374 ot 23.10.2006.
OdoncHas cuctema LibreOffice 4.4.4 (CBobGogHO pacnpocTpaHseMoe nporpaMmHoe
obecneyveHne). Cuctema ynpasneHms obyvyeHmem Moodle (CeBoboaHo pacnpocTtpaHsemoe Be6-
npunoxenune — Jinuenana GNU GPL). AHtuempyc Dr. Web (cybnmnueHanoHHbin KoHTpakTt 3010-
07/77-17 o1 29.12.2017, pencteyeT Ao 28.02.2019)

18. MaTepuanbHoO-TeXHU4YeCcKoe obecneyeHne AUCLUNIUHBI:

YyebHaa ayautopust Onis NpoBeAeHUsT NEKUMOHHBIX 3aHSATUA U 3aHATUA CEMMHAPCKOro Tuna
(nabopaTtopHble 3aHATUA), AN NPOBeAEHUs TPYNnoOBbIX U MHAMBUAYASbHBLIX KOHCYMbTauun,
TEKyLLLEero KOHTPOSi M MPOMEXYTOYHOW aTTectaumm: HoyToyk Asus X55A/X55A, npoekTop
Sanyo, WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YyebHaa aygutopusi Ons NPOBEAEHVs] 3aHATMW CEeMUMHApPCKOro Tuna (nabopaTopHble
3aHATUS), ONs NPOBEAEHMUS TPYMMNOBbLIX U MHONMBUAYASbHbLIX KOHCYSbTauumn, TEKYLLEro KOHTpons
N NPOMEXYTOYHOW aTTecTauuun: cneumannsnpoBaHHas mebenb, Habop nabopaTopHon nocyabl
W LWTaATUBOB, BbITSHXKHOWM LWKad, Ao3aTopbl, MUKpOCKonbl buomea-2, ueHtpudyra Eppendorf.

OO0 «MexpernoHanbHbli MEOWUUMHCKUI LEHTP paHHEW AONArHOCTUKM U  NedeHus
OHKOMOrn4yecknx 3aboneBaHuny, LUKITOTPOHHOPAANOXUMUYECKOE OTAENEHUE: MEOULMHCKUI
LIMKMOTPOH Eclipse, pagvodapmaleBTNHecKoe obopyanoBaHue ans NpOon3BOACTBA

dTopaesokeurmniokosbl (3 WT.), obopyaoBaHMe aHanuMTuU4ycekon nabopatopum oTaena  KOTpors
KavecTsa, buorpac 4119 NO3UTPOHHO-3IMMCCUOHHON ToMorpadumn, poboTnsmpoBaHHas yctaHoska Kiber
knaif onsa ctepeoTakcMyeckon paguoxvpyprium, annapat ans paguotepanum Tomoterapi.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsigoK OLEHKM OCBOeHMs1 obyvarowmummncss ydebGHOro matepuana onpepensietcs

coAepXXaHWeM crieqyowmnx pasaenos AUCLUMNIUHDIL

HanmeHoBaHne UHankaTop(bl)
Ne KomneTteH
/n pasgena gucumnnnmHbl unsi(n) LOOCTUXeHnA OueHouHble cpeacTBa
(mogyns) KOMNeTeHUnn
[NpeomeT u 3agaymn (OMK-3)
obwen n MeguUMHCKON _

1 au"‘mo6wonoﬂ”;" Cnocoben (OrK-3.1) 3agaHus, oTyeThbl N0 labopaTopHbIM paboTam,
pan ' “cnonbL3os OxasblBaeT KVIM npoMexyTouHoi# aTTecTaummn
BeeneHve B aTb MeOVLMHCKYO
ancumninmyy crieymanms nomoLLb ¢

2 dunsnyeckmne oCHoBbI MpoBaHHOe | ucnonb3oBaHMe | 3adaHus, oT4eTbl No nabopaTopHbIM paboTam,
paguobuonorum OunarHocTu M KWM npomexyToyHoM aTtTectaumm
[NoHsaTne yeckoe U cneunannsnpos

3 PaZMOUYBCTBUTENBHOCT | nedeBHoe AHHOTO 3agaHus, oTyeThl N0 nlabopaTtopHbIM paboTam,

KM npomexyTouyHom aTTectaumu
] obopynoBa | AMarHOCTUYECKO
Mepauirbie Hue, ro W ne4eGHoro 3agaHus, oTyeThbl No nabopaTopHbIM paboTam

4 paguobuonornyeckme NpMMeHsATb | obopyaoBaHus, KVIM npoMexyTouHOW aTTecTaim
npoLecchl MeauunHC MeOULIMHCKUX
MonekynspHble 1 Kvne nsgenuu,

5 KNeTouYHble 3G eKTbI nagenus, npeaycMOTPeHH | 3agaHusi, oTYeThl No NabopaTopHbIM paboTam,
WOHN3MpYoLLEn nekapcrtse bIX Ons KM npomexyTouyHom aTTectaumu
paguaumm HHble MCMoSib30BaHnA
Papmauumonoe cpenctaa, 8 3apaHusa, ot4eThbl No nabopatopHbIM pabotam

KNeTo4yHble | npodeccuoHarnb ’ 8 ’

6 MOP&KEHNE XKNBOTHBIX 1 P (bv KM npomexyTouyHom aTTectaumu
yernoBeka NpoAYyKTbI How cchbepe

7 Teopun MmexaHn3mMoB M TeHHO- 3apaHus, oTyeTbl N0 NabopaTopHbiM paboTam,




No HaumeHoBaHne K Nupmkatop(bl)
o oMneTeH
n/n pasgena aucumnivHbl unsi(n) LOOCTUXEHUA OueHouHble cpeacTBa
(mogyns) KOMMEeTEHLMM
dopMMpoBaHUS UH)XEeHepH KMM npomexyTo4yHom aTtTectaumm
pagnobnUoNormyeckmx ble
3P EKTOB TexHonorn
"'mrneHnyeckoe u,

8 HOpMUpoOBaHue npenycmot 3apaHus, oT4eThl Mo nabopaTopHbiM paboTtam,
pagnaunoHHbIX pPEeHHbIe KM npomexyToyHom aTTectaumu
BO3ENCTBUN nopsigkam

9 HeunoHusnpyowme " 3apgaHus, oT4eThl Mo nabopaTopHbIM paboTtam,
n3nyvyeHums oKasaHus KM npomexyToyHom aTTectaumu
I/Iomsmpyrou.lge roe#MuMHC 3apgaHus, oTyeThbl No nabopatopHbIM paboTtam,

10 33;3;;3:3?_': nonorun OMOLLM KM npomexyToyHou aTTectaumm

11 PaanauunoHHas 3agaHus, oT4eTbl No ﬂaGORaTOprIM paboTam,
dhapmakonorus KM npomexxyTouHoM aTTectaumm

3agaHusa, oT4eThl Mo natopaTopHbIM paboTam,

12 | PaanaumorHble asapun KM npomex(yTOqupﬁ aT'FI')eCTaLﬁ/IVI

13 MpvknagHbie BONpoChl 3agaHus, oTyeTbl No ﬂaGORaTOprIM paboTam,
paguobuonorum KM npomexyTo4HOI aTTectaumm

@ogl\ﬁg“ﬂg):z;g::ag3Z:T:TCT:KL:';M3;|\|AeH KM npomexyToyHom aTTectaumm

20. TuvnoBble OUEHOYHbIe cpeactBa M MetToamyecKkue wmartepuanbl, onpepensarowime
npoueaypbl oueHnBaHuA

20.1. TeKyWw M KOHTPOSb yCrneBaeMocTun

KoHTponb ycneBaeMocTu No AUCLUNIMHE OCYLLECTBISAETCS C NOMOLLbIO CNeayoLmnMX OLEHOYHbIX
cpencTs:

caadva nabopaTopHbIX paboT;

BbINOMHEHNE NPaKTUYECKMX 3adaHUN.

OnuncaHne TexHonormm npoeegeHund

Mpumep nabopaTopHoON paboTbl NO y4€OHOW AUCLUNIINHE
B1.0.37 O6wasn u meauUMHCKaa paguobunonorus

Na6opaTopHasa pab6orta. OnpegeneHne OGeTa-pagMoakTMBHOCTU MNpenapata C 3agaHHOW CTeneHblo
TOYHOCTMW.
MaTepuanbl n obopyaoBaHue: pagmomeTp b-3, paanoakTMBHBIN Npenapat, CEKyHOOMEP.
Llenb paboTbl: onpeaenvtb paanoakTMBHOCTL Npenaparta C 3ajaHHOW CTENEeHb TOYHOCTM.
Xopa paboTbl

MepekntoyaTens NONAPHOCTM MepecyeTHOro npubopa NOCTaBUTb B MOSIOXKEHWE «+». Bknountb
YCTaHOBKY B CeTb, Nnepen Havanom paboTbl yCTaHOBKa OOJKHa nporpeTbcs B TeyeHne 15-20 muH.
Mepen Hayanom paboTbl NOKa3aHWA OEKAaTPOHOB AOSMKHbI PABHATLCA HYMO, NS 9TOM0 HYXHO HaXaTb
kHonky «C6pocy. [Ana Toro, 4tobbl onpeaenuTe paguoakTMBHOCTb npenapaTta ¢ 3a4aHHOW TOYHOCTLIO,
Hago nonb3oBaTbca Tabnuuen Banna. [na aTtoro Heob6xooumo onpefenuTb KONMMYECTBO MMMYSbCOB
npenapaTta ¢ poHoM (n) n dpoHa (Ng) 3a 1 MUH. N3mepeHns npoBoanTb He MeHee Tpex pa3. Onpegenntb
3HaveHue koadpdpuumeHta K no dopmyne: K= n/ng. Monb3ysacek Tabnuuen banna, onpegenutb, Kakoe
KONMMYeCcTBO MMMYNbCOB HY>XHO noacuuTaTb Ans npenapata ¢ goHoMm (Nn) n doHa (Ng) npu gaHHOM
koadpdpuumeHTe K. CTeneHb TOYHOCTU, C KOTOPOWM HYXXHO ONMpeaennTb akTMBHOCTL NpenapaTa, 3agaeTtcs
npenogasatenemMm. Paccuntatb Heobxoanmoe BpeMsi cyeTa MMMyNbCOB npenapata u doHa: th=Nn/Nn,
te=Ng/Nep. Bpemsa okpyrnsate O MUHYT B CTOPOHY yBenuyeHus. C NOMOLbI0 CHETYMKA PaALMOAKTUBHBIX
YyacTuy onpegenntb konuyecTso umnynscos ot npenapaTta (N'n) n poHa (N'y) B TeyeHne Bpemenu t, u ty
COOTBETCTBEHHO. [onyyYeHHble pe3ynbTaTthl 3aHeCTn B Tabnuuy. Belumcnmtb akTMBHOCTL npenapaTta (An)
n coHa (Ap) no cdopmynam: An = N'w/ta - N'g/ty, Ap = N'g/ty. BblpasnTb akTMBHOCTb npenaparta wu
pagnoakTuBHoro oHa B Gekkepensax u MUKpokiopu. [locne oKoOHYaHMS 3KCMEPUMMEHTOB NPOBEPUTDL, C



Kakown cteneHbto TouHocTn A' 6biny npoBeaeHbl nogcyeTbl. CaenaTtb BbIBOL O PaAMOaKTUBHOCTU ¢hoHa 1
npenapara.
OTBeTUTHL Ha BOMpPOCHI:
1. YUTto npeactaBnsieT cobon paanoakTUBHbIN pacnag afieMeHToB?
2. [lanTe xapakTepuCcTUKy BUOOB pagnoakTMBHOIO pacnaga.
3. ChopmynupyinTe 3akoH pagnoakTUBHONO pacnaja.
4. OxapakTepusynTte 4eTEKTOPbI NOHNSNPYIOLLNX U3MYYEHUIA.
5. OnuwmnTe NnpMMeHeHne pagnmoakTUBHBLIX N30TOMOB B BUONOrMnN 1 MeaunumHe.

LLlabnoH oT4yeTa 0 BbINONHEHMUN NNabopaTOpHOWN paboTbl

OTtyeT 0 BbiNnonHeHUn nabopaTtopHon paboTbl Ne _ <HasBaHMe Tembl™>, BbLINOSIHEHHOM B pamKax
aucumnnuiel b1.6.32 O6was n meguumHckas paguobuonorns obydarowmmcs Kypca <®.1.0.>,
cneunanbHocTb — 30.05.01 MeguunHckas dnoxummns

Lenb paboThbl:

OT1anbl paboThbl:

O6GopynoBaHue U mMaTepuanbl:

Xoa paboTbl: (KpaTkoe onucaHve xoda paboTbl C yKazaHMeM MNepBUYHbIX AaHHbIX,
pacyeTHbIXx  OpMyn, pe3ynbTaTtoB  MPOMEXYTOYHbIX U KOHEYHbIX  pac4eToB;
UNCTpaTUBHBIA MaTepuan (rpaduku, hoTorpacum n np.), obobwatowme Tabnuubl)
BbiBOoAbl:

TpeboBaHUA K BbINOMHEHWIO 3aaHUIA (UKW LWKarbl U KpUTEPUM OLIEHNBaHUS)

Kputepum oueHku:

Kputepusamm oueHnBaHMs BbINOMHEHMST nabopaTopHon paboThl SABNSKOTCS:

— MOAroTOBKA K 3aHATUIO (OOpMMeHue 3aHAaTUst B paboyen TeTpagn B COOTBETCTBUM C
MEeTOANYECKMMMN PEKOMEHAALMAMN);

— OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUSA U coaepaHuio nabopaTtopHor paboTb;

— aKTUBHOCTb U CAMOCTOATENbHOCTb MPW BbIMNONTHEHUWN 3aaHUN;

— ochopmneHne pe3ynbTaTtoB B COOTBETCTBUM C METOANYECKUMU PEKOMEHAALMNAMY;

— YMeHVe aHanuaupoBaTb, 0OCyXaaTb MNOSyYeHHble pe3ynbTaTbl M CaMOCTOATENbHO
dhopMynmpoBaTb BbIBOAbI.

PaboTa cumTaeTcs BbINOMHEHHOW N 3a4TEHHOWN, €CNW CTYAEHT B KOHLE 3aHATUS NpeacTaBun
OTYEeT B COOTBETCTBUM C AaHHBIMWU METOANYECKUMIN PEKOMEHAALMNSMM.

MepeyeHb NpakTMYeCKUX 3aAaHUN

NMpumepHasa cTpyKTypa Tecta (BapuaHT TecTa) no yuyebHoM gucUMNNInHe
B1.0.37 O6bwasn n meguuMHCKaa pagmobnonormsa

3apaHue Ne 1: BbiGpaTh NpaBusibHbIA OTBET UMW NPaBUIbHbIE OTBETHI:

1. EanHnuen nornoweHHon aosbl aensetca: a) I'p (Mpen); 6) P (PenTtren); B) pag; r) bk (bekkepensb).

2. 3apsa, BO3HMKAKOLWMN B eAnHMLE MaccChl Nornotutens (B Bo3gyxe), - 3T0: a) pagnoakTUBHOCTDL; 0)
nornoLweHHas 4o3a; B) 9KCNO3NLUMOHHAsA [03a; I) NMMHEeNHas NNOTHOCTb MOHU3ALUN.

3. EamMHuuen aktTmBHOCTM paguoHyknuaa sisnsetca: a) bk; 6) Kn/kr; B) [x/kr; r) Ku (Kiopn).

4. Ina pacyeTa 3KBUBANEHTHOW [03bl HEOOXOAMMO 3HaTb: @) AKCMO3MLMOHHYIO 003Y; 6) NOrnoLeHHY
A03y; B) B3BELUMBAOLINA KOIPPULNEHT, XapakTePU3YIOLWMIA BENUYMHY NMHEWHON Nepedayn aHeprum
N3NyYeHWs; r) MOLWHOCTb A03bl.

5. TpuHuMn, cornacHo KOTOPOMY TOSMbKO Ta 4YacTb J3HEPrUMM W3MNyYeHUs BbI3bIBAET WU3MEHEHMS B
BELecTBe, KoTopasi NornowaeTcs AaHHbIM BellecTBoM, cdopmynuposan: a) Kiopu; 6) bekkepenb; B)
poTryc; r) Kyapswos.

6. K noHusupyowmnm manyyeHnsm otHocat: a) UK-usnyuenune; 6) YO-usnyyenue; B) y-usnyyeHue; r)
BMANMOE U3Ny4eHune.

7. Beta-yacTuubl — aT0: @) Aagpa atoma Bogopoaa; 6) agpa atoma renus; B) 9NeKTPOHbI; ') HENTPOHbI.



8. BennunHa noteHumana noHunsauumn coctaenset: a) 1 aB; 6) 10 aB; B) 100 aB; r) 1000 aB.

9. VoHuzaumio atomMoB M MOnekyn Bbi3blBaeT: a) Y®-usnydenue; 6) Buaumoe wusnyyveHue; B)
peHTreHoBCcKoe uany4dexue; r) MK-nanyvexve.

10. MonekynsipHble MexaHu3mbl OMONOrM4eckoro AEWCTBUSA MOHU3MPYIOLLEN paavauuMm M3yyaet: a)
doTobuonorus; 6) pagnaumoHHan Guoduaunka; B) MonekynsapHas Guodusmka; r) anekTpoMarHuTHas
Guonorus.

11. Mepuog c¢ 20-x rogoB go 1945 roga XX Beka HasblBalOT: a) onucaTerlbHbIM MepuoaoM B
pagnobuonormnm; ©) KONMMYECTBEHHOW paguobuonorven; B) NEPUOAOM  U3YYEHUS MeXaHU3MOB
MOAMMDUUMPOBAHHOM pagnovyBCTBUTENBHOCTK; ) NEPUOOOM U3YHYEHUS MEXAHW3MOB AENCTBMA ManbIX
003 pagvaumu.

12. [na XxapakTepuUCTUKM PasnuyHbiX BUOOB WMOHU3UPYIOLLMX W3NYYEHUI MUCMOMb3yIT MNOHATUS: a)
NMHENHOWN nepeaayn aHepruun; 6) oTHoCUTENbHOM Guonornyeckon acpdekTMBHOCTU; B) Ds7; ) cedeHuns
MULLEHN S.

13. MNoa «nNMHeNHON nepegadven SHepPrum» NOHUMALOT: a) CpeaHee YNCHO YacTul, NponeTarLwmx Yepes
eoVHUYHY0 nnowaaky; 6) cpegHee 4mMcno WMOHOB, 0Opa3OBaHHbIX Ha eauHuLy MNyTW YacTuubl; B)
cpeaHve MnoTepu SHEprMM Ha eauHuuy NyTWM YacTuubl B npegenax obbema ee Tpeka; r) BENUYUHY
3HEPrMM NOHN3MPYIOLLETO N3NYYEeHUs, NepeaHHyo BELLECTBY.

14. Kpusble «ao3a-acpcpekt» B criydae ogHOyOapHOro npouecca HocaT: a) S-obpasHbii xapaktep; 0)
9KCMOHEeHUManbHbIN Xapaktep; B) napabonnyeckun xapakrep; r) NMMHEeNHbIA XapakTep.

15. Buodumanyeckans TpaKTOBKa 3KCNEepUMEHTarbHbIX KpMBbIX «A03a-addekT» 6HasupyeTca Ha
npeacraBneHuax O: a) [AOUCKPETHOM Npupode  WOHU3MPYIOLWUX — M3nyydyeHun; 6)  pasnuyHoun
pagMoYyBCTBMTENBHOCTM Buomonekyn B obrydYaemMon cuUcTeMe; B) BEPOSTHOCTHOM (CTaTUCTUYECKOM)
Xapaktepe nepegaym aHeprum 6noobbekTy; r) HanMuum B GoobbeKTax cCUCTEM penapaunn.

16. Mepon paavoyyBCTBUTENBLHOCTU KNETOK, OnpeaensieMon MO KPUBOW BbDPKMBAHWS, CIYXUT: a)
NMHenHasa nepefada aHeprun; ©) oTHocuTenbHast Guonornyeckas adpdekTMBHOCTL; B) Ds7; ) ceyeHne
MuLeHu S.

17. lNpouecc nepepayn SHEPrMn M3nyyYeHUs BELLECTBY peanu3yetcs BO Bpemsi: a) bmonornveckomn
ctagun gencteusa pagvaumn; 6) XMMMYeckon cTagum LEeWCTBUS paguauun; B) (OM3MKO-XUMUYECKOW
cTagun SencTBus pagmaunm; r) dnsndeckon ctagum eNCTBUA pagnauuu.

18. MepBUYHBLIMM NPOAYKTaMK paauonuaa Bodbl aBnsATca: a) H'; 6) OH'; B) €mgp; 1) O%.

19. KocBeHHOe (HenpsiMoe) AencTBME pagvaumm Ha MOSEKYNbl CBS3aHO C: @) HEenoCpeacTBEHHLIM
NOrMOLWEHNEM SHEPIMM M3Ny4veHus Moriekynamu; 6) obpasoBaHMEM MPOAYKTOB paguonusa BoApl; B)
NnepoKCUMAHbIM OKUCNeHneM nunuaos: r) npucytctenem O B 0bnyd4aemon cucrteme.

20. CrteneHb nposiBNEeHuUs peakuui Ouomonekyn Ha obnyveHve — ato: a) Dsz; 6) pagmaumoHHo-
XUMUYECKUI BbIXOA; B) PaAnNoYyBCTBUTENBHOCTD; ') MPOLEHT UHAKTUBALMW.

21. Hanbonbliyio pagnovyBCTBUTENBHOCTb MPOSBASIT MONekynbl — Ouononumepbl: a) 6enku; 6)
HYKNEeWHOBbIE KUCMOTbI; B) NOnMcaxapvabl; r) nMnnapl.

22. TlpuumHOK Gonee BbLICOKOW pPagnovyBCTBUTENBHOCTM KMAETOK MO CPaBHEHMIO CO CBOGOAHBIMMU
ovomonekynammn  sBnsetcsa: a) bonbwume  pasmepbl  KNeTok; 0) HanuMuuMe B KIETKe
pagnoceHcMbunn3aTopos; B) CyLIECTBOBAHWE MeXaHW3Ma YCWUMEHUS MNEepBUYHbIX pagvaumMOHHbIX
N3MEHEHMWIA; T) CMOCOBHOCTL KINETKN K CAMOBOCMPON3BEAEHNIO.

23. Tlog BNMSHMEM WOHM3MPYIOLLEN pagnaumm B KIIETKE WHTEHCUUUMPYIOTCA Mpouecchl: a)
NepoKCUAHOro OKNCNeHnst MMnuaos; 6) obpa3oBaHUsa akTMBHbLIX HOPM KMCIopoda; B) pagnonusa Boapl;
r) ootonmnsa BoAbl.

24. [Ona oObscHeHMs1 MexaHu3ma [OEeWCTBMS paguaumm Ha KIeTky C Y4eTOM COCTOSIHUS ee
OKUCIIUTENBbHO-BOCCTAHOBUTENBHOIO FOMEOoCTasa MCMNOMb3ylT: a) MNpUMHUMN NonagaHus u Teoputo
muweHen (Kpoytep, Iln, Unmmep, Tumodees-Pecosckun); 6) runotesy nunuaHbiX paguoTOKCUHOB U
uenHblx peakunn (Kygpsiwos); B) runoTesdy «ToveyHoro HarpeBa» (Leccayap); r) CTPYKTypHO-
MeTabonM4ecKyo Teoputo.

25. K Hanbonee pagnovyBCTBUTENBHBIM KPUTUYECKMM OpraHaM YenoBeka OTHOCAT: @) KPaCHbIN KOCTHbIN
MO3r; 6) neYeHb; B) roHabl; ) KOXY.

26. K OCHOBHbIM Nny4eBblM CMHAPOMaM OTHOCAT: a) uepebpanbHbi; 6) KOCTHO-MO3rOBOW; B) KULLEYHbIN;
r) NeroYHbIN.

27. K adbdpektam Manbix 003 pagvaumm OTHOCAT: a) «3addpekT ceuaeTens»; 6) addekT ropmesnca; B)
MOBbILLIEHHYH YyBCTBUTESBHOCTb K CBEPXMarbiM A403aM paavaLumu; r) «3HepreTMY4ecknin napagokey.

28. K paguonpoTekTopam OTHOCAT: a) CepuH; 6) CEpOTOHWH; B) LUCTaMUH; ) CynepoKkcuaamcmyTasy.



29. BO3MOXHble MexaHu3Mbl PagVONPOTEKTOPHOIO OEeNCTBUA OUOreHHbIX aMWMHOB: a) cosaatoT
BPEMEHHYIO TKAHEBYHO MMMOKCUIO, TaK Kak OKa3blBalOT COCYAOCYXUBaKOLLEe AeNCTBME; 6) KOHKYPUPYIOT 3a
aKTMBHbIE MPOAYKTbl paavonu3a BOAbl; B) 00pasyloT pagnMope3nCTEHTHbIE KOMMIEKCbl C BUOreHHbIMK
amuHamu; r) obpasyroT KOMMMEKChbl C MOMeKynamMm Kucnopogaa.

30. Bknag npsAmMoro encTens paguaumm Ha KneTku aykapuoT coctasnseT: a) 100 %; 6) 80-90 %; B) 10-
20 %; r) 50 %.

31. YpoBeHb akTMBHbIX (popM Kkucrnopoga npwu obnyyeHum KNeTOoK CHWXaloT: a) kKatanasa; 6) dgoc-
donunasa; B) NpOTEMHKUHA3A; ) CynepokcugancmyTtasa.

32. K pagmaLMoHHO-XMMNYECKUM U3MEHEHNSIM HYKINEMHOBBIX KUCMNOT OTHOCAT: a) pa3pbiB S-S-ceAsen; 6)
OBYHUTEBbIE pa3pbiBbl; B) pa3pyLUeHne asoTUCTLIX OCHOBaHWK; ) paspblB NENTUAHbLIX CBA3EMN.

33. bonee BbICOKYl0 paguoYyBCTBUTENbHOCTb U3 aMUHOKMUCIOT NPOSIBASAIOT: @) UMCTEeUH; 6) TMPO3WH; B)
CEPWH; ') NPOMWUH.

34. Tnbenb knetok npu obGNy4YeHMM NPOUCXOAUT B pesynbTate: a) anontosa; 6) MuTonTo3a; B)
deHoNTo3a; ) HeKkpoa3a.

35. OdbhekTbl gencTBMS ManbiX 403 pagnaumm Ha OMocucTeMbl CBA3aHbl C: @) HU3KOW BENMYUMHON
MOMMOLWEHHbIX A03 paguaumu; 6) akTtuBaumen peuenTopoB, CBA3AHHbIX C  pPasfiMyHbIMU
CUrHaNTPaHCAYKTOPHbIMA ~ PETYNATOPHbIMW  CUCTEMAMW  KNETKW; B) akTMBauMen KOMMOHEHTOB
@HTMOKCMAAHTHOW CUCTEMBI; T) CO34aHMEM BPEMEHHON TKAHEBOW MMMOKCUMW.

3apaHue Ne 2: oTBETUTL Ha BOMPOCHI.

1. Onpegenutb NpaBUIbHYKO NOCNeLOBaTENbHOCTb CTaAWUMA JTYY4EBOrO MOpaKeHns GUOMaKpPOMOSIEKYIT.
Cragun: A — Mmurpaums aHeprum BHyTPU MOSEKYNbl U Mexay Morekynamu; B — nHaktnsauusa monekyn,
C — nepeHOC W nNornoLweHne MONEeKyrion AUCKPETHOW MOpLMU 3HEprun uanyyenus; [ — xumudeckue
N3MEHEHMNST CTPYKTYPHOro 3BeHa («cnaboro 3BeHa») MakpoMonekynbl; E — noHusauma n Bo3byxageHue
aTOMOB N MOMeKyn.

2. Kakve npouecchl MPOUCXOAAT B KrNeTke B pesyrbTate BO3AeNCTBUSA OKCUPaAMOTOKCUHOB (aKTUBHBIX
dopM kucnopopa, NpoayKToB NEPOKCUAHOr0 OKUCIIEHNS NIUMNWUAOB) Ha KNETKY N €€ KOMMOHEHTbLI?

3. [llepeuncnute BO3MOXHble MexaHW3Mbl, Grarogaps KOTOpbIM B KINETKe CHMXaeTCs YPOBEHb
OKCUPaANOTOKCUHOB (aKTUBHBIX (DOPM KUCIOpoaa, NPOAYKTOB NEPOKCUAHOTO OKUCIEHUSA NNMUOOB).

3apaHue Ne 3: pewnTb 3agady.

Yenosek nonyunn sBcem tenom 0,08 [x/kr ramma-uanydyeHus (NornowleHHas gosa), Torga kKak gapyromw,
BbIMMB pagnoakTMBHOE BeLLecTBO, nonyunn gosdy 700 mpag anbda-yactuy. KoTopbii U3 HUX MOny4yuT
fonbLue BGMONOrMYecknx NOBPEXAEHNN?

Kputepum oueHku:

OLIEHKA «3a4TEHO» BbICTaBNSAETCA CTYOEHTY, €Ci BLINOMIHEHO MNpaBuiibHO He MeHee 70 % TecToBbIX
3aJaHu; OLEHKa «He 3a4TeHO» - €CNMU BLINMOJSIHEHO MpaBuiibHO MeHee 70 % TecToBbIX 3adaHun,
BbIMofiHeHbl 3agaHnda Ne 2 n Ne 3.

20.2. NpomexyToyHaa aTrecTauums

MNpomexyToyHas aTTecTauusi No  AUCLUMIIMHE OCYLLECTBISIETCA C MOMOLLUbIO  CleayoLmX
OLIEHOYHbIX CPEACTB:

komnnekt KMM gns 3aveTa;
komnnekt KMM gns sk3ameHa.

OnucaHue TexHONOrMmM NpoBeaeHNs
lNMepeyeHb BONPOCOB K 3a4eTy:
1. MNoHsTne pagmobuonoruun. Llenb, 3agaun, meToabl McCCnegoBaHWs, CBA3b pagnobuonorum c

APYrMMUM HayKaMu.
2. Nctopus ctaHoBneHust pagmobuonoru.



3. KnuHnyeckas paguobuonorua. Paguobuonornyeckme npuHUMNBl ONTUMU3AUUKU  JNyYeBbiX
METOO0B Tepanun OHKONOrnYecknx 3aboneBaHui.

4. AlpepHas aHeprud. FaepHoe opyxue u aaepHas aHepreTuka.

5. Tparegusa Xvpocumbl n Haracaku. lMocnenctenst aBapum Ha YepHobbinbekon ASC.

6. NepcnekTusbl SAepHbIX oTpacnen HapogHoro xo3anctea. CoBpeMeHHas NnpoTuBopaaMalmoHHas
3awmrTa.

7. CyTb sIBMEHUS pPaguvOakTMBHOCTU M OCHOBHblE TUMbl PaAMOAKTUBHBIX MNpeBpalleHun aaep
(anbtha-pacnag, 6eTa-npeBpalleHus sOep, U30OMEpPHbIN Nepexod, CMOHTaAHHOE [eNieHne TSKenbIX
anep).

8. MpupoaHble pagnoHyknuabl. PagnoaktuBHble psagbl.

9. WckyccTBeHHasa paguoakTMBHOCTb. MeToadbl WCKYCCTBEHHOrO MOfyYeHnsa paguvoHyKNnaoB.
3aKoH pagmnoakTMBHOIO pacnaja.

10. OcobeHHOCTN B3aUMOLENCTBUS TSHXKEMbIX N NErKMX 3apsKeHHbIX YacTuL, C BELLECTBOM.

11. Xapaktep B3auMOAENCTBUSA HEWTPOHOB C BELLECTBOM. fOepHble peakuuu. HABneHue
HaBeJEeHHOW pagMoaKkTUBHOCTH.

12. OcobeHHOCTN B3aMMOOENCTBUS pasfiMdHbIX BUOOB N3NYYEHNn ¢ BMONOrMYEeCKMM BELLLECTBOM.

13. KocMmunueckme nydn. XapaktepmucTnka nepBUYHOrO 1 BTOPUYHOTO KOCMMUYECKOTO N3STyYeHUs!.

14. WNcKycCTBEHHbIE WCTOYHUKMA WMOHU3UPYIOWNX Wn3nyyveHun. [puHumn yctponctea n paboThbl
SIAEPHOro peaktopa.

16. PagmoHyknuabl, NOABASIOLMECS B OKpYXatoLLen cpefe npu paavaLmoHHbIX aBapusx.

17. YckopuTenu 3apsikeHHbIX YacTuL.

18. MNprHUMNbI PM3NYECKON 3aLLUTbl OT MOHUSNPYIOLLIMX U3MYYEHWUNA.

19. MeTogbl permcTpaumm WNOHUINPYIOLLMX WU3NYyYEHU (MOHU3ALMOHHBIN, CUMHTUIISLMOHHBIN,
XUMUYECKMI U AP.), NPUMEHSEMbIE, B MEANKO-OMONOrNMYECKNX NCCrnegoBaHnsXx.

20. PaguomeTtpusa. Mepa paguoaktmBHocTu. EgmHuubl aktmBHoctu (Bk, Kn). AbcontoTHas u
oTHocuTenbHas pagnomeTpus. APHEKTUBHOCTD CHETA.

21. [osumeTpusa. IKCMO3ULMOHHAS [[03a W efuHMubl 3KCMo3uumoHHon gosbl  (Kn/kr, P).
MornoLieHHas gosa 1 eauHULbLI namepeHus nornoLleHHon go3sel (Mp, pag).

22. JHepreTMyeckuin napagokc B pagnobuonornm. Ocob6eHHOCTU B3anMOAENCTBUSA NOHN3NPYIOLLNX
N3ny4yeHumn ¢ Bnonorndecknm BeLecTBoM. NoHATHE OTHOCUTENBHOM Bronornyeckomn adhPEKTUBHOCTML.

23. [loHATne paguodvyBCTBUTENBHOCTU. MexBuaoBble, BHYTPMBUAOBbIE, WHAMBUAYarbHbIE,
BO3pacTHble, Ce30HHbIE Pasnuyns pagnovyBCTBUTENBHOCTH.

24. Pagno4dyBCTBUTENBHOCTb OpraHoB, TKAHEW M KIETOK XMBOTHbIX. [lpaBuno beproHbe wn
TpuboHgo.

25. AHanua paguno4vyBCTBUTENBHOCTU KETOK B KynbType. KpuBbie nosa-addekt. [NapameTpbl
pagMoYyBCTBMTENBHOCTM, OMpedensemMble MO  KpuBbIM  go3a-acdekt (00, A37, g, n).
Pagno4yBcTBUTENBHOCTL A4pa 1 LMTONMAa3Mbl.

26. lNpsaAmoe M KOCBEHHOE [OENCTBME WOHM3NPYIOLWMX u3nyvyeHun. [lpeobpasoBaHne asHeprum
NOHM3MPYIOLWNX M3nyYyeHun B Buonorndyeckom matepuane. Paguonuns Bogbl M BOOHbIX pPacTBOPOB
6uomonekyn. OCHOBHbIE NPOAYKTbI paanonM3a BoAbl U UX pofb B MHaKTMBauun Guomonekyn. BnvaHue
Ha xog paguonusa JIM3 nanyyeHnn, MOLWLHOCTN O03bl, NPUCYTCTBUS KUCropoda B obnyyaemon cpege.
PagmaumoHHO-XMMUYECKNIA BbIXOd NPOAYKTOB pagnonuia Boabl. YpaBHeHne Xapta. OddekT Jenna.

27. Bknag npaAMOro WM KOCBEHHOIMO [OEWCTBUSA MOHM3UPYIOLLUMX W3MyYEHWA B pasBuUTue
paamobuonornyeckoro agpdekra.

28. PagnaumoHHO-XMMUYECKME MNpeBpaLleHusi HYKNeMHOBbIX KUCMOT. [encTBUE WOHM3UNPYHOLLMX
N3riy4yeHuin Ha NepBUYHYIO, BTOPUYHYIO U TPeTUYHYLO cTpykTypbl OHK. Pagnonns asoTUcTbiXx OCHOBaHWNA,
MOHOCaxapugoB, HYKNeo3naoB, HYKIeoTUA0B U HYKIENHOBBIX KUCIIOT.

29. OguHouyHble u OBoWHble paspbiBbl [OHK. PaspbiBol BogopoaHbix cBdA3len. ObpasoBaHue
BHYTPMMONEKYNSAPHBIX N MEXMOSEKYNAPHBIX CLUMBOK.

30. dencTtBne nany4yeHnin Ha aMMHOKUCIOTbI U BenKu.

31. PagnaunoHHO-XUMMYECKME NpeBpaLLEHNs XUPHbIX KNCNoT n dochonunngos. ObpasoBaHue
NnepoKCMAOB NMUNNAOB.

32. PagnaunoHHO-XuMumnyeckme naMmeHeH1st nopupuHoB, remoBs, reMonpoTenios.

33. OueHka pagnoyvyBCTBUTENBHOCTM OCHOBHbIX OMOMONEKyn MO BeNUYMHE paanauMOHHO-
XUMUYECKOrO BbIXOA4A UX NOBPEXOEHWUNA.

34. Paano4vyBCTBUTENBHOCTb OCHOBHbLIX KOMMOHEHTOB KINETKN.



35. PagnauunoHHoe nopaXeHne HyKMeWHOBbIX KUCIOT B XXUBOW KneTke. NameHeHue du3aunko-
xumudeckmx csoncts [HK n ee pyHkumMn. PagnovyBCTBUTENBHOCTL HaAMONEKyNApHbIX cTpykTyp OHK.
MopdomeTpuyecknn aHanmM3 MU3MEHEHU CTPYKTYpbl UHTepdasHOro XxpomMatuHa nMMAQOLUTOB Kak
MapKepoB NpeALlecTByoLLero obnyyeHus.

36. leHeTuyeckne addeKkTbl MOHMBMPYOLWEN pagvaumnm. Uctopmsa passutua pagvaumoHHOM
reHeTUKN.

37. Knaccudumkaums HacneacTBEHHbIX U3MEHeHuM. ToudkoBble  MyTauuu, XPOMOCOMHbIE
abeppauun, aHeynnongus, nonMnIonaus.

38. MonekynspHble OCHOBbI pagnaunMoHHOro MmytareHesa. MexaHn3mMbl MX BO3HUKHOBEHUS!, CBA3b C
[0301 0bnyyeHus.

39. OcHOBHbLIE MONOXEHUA pagnauMOHHON TreHeTUMKU. 3HayeHWe WU3MEHEHWUA TeHeTUYEeCKOoro
MaTepuana ansa ganbHenwen cyabbbl cOMatMyeckor 1 nonoBoKr Knetok. HectabunbHOCTb reHoma u
obnyyeHue.

40. 3apgepxka MMTO3a. 3aBUCUMOCTb NPOAOIKUTENBHOCTM 3a4ePXKKM MUTO3a OT 03bl 065yveHus
N dhasbl KNeToOYHOro Lukna B nepmog obnyyveHms. NpuumHbl 3agepxkm MuTosa.

41. HapyweHue CTPYKTYpHbI " dYHKLMIA MeMOBpaHHbIX obpaszoBaHun KIneTKu.
PagmoyyBCTBUMTENBHOCTE MEMOpaH KMeTKW: paguvovyBCTBUTENbHbIE YYAaCTKM B LUTOMNNa3MaTUyecKon
MembpaHe. OddekT MNeTko. JleTanbHble achdeKkTbl MOHU3NPYIOLLEN paguaLmu.

42. Knaccudukaums dopm rmbenu knetok. LiuTonornyeckne pasnuuua M Buoxmmuyeckue
WMHOMKATOPbI anonTo3a U HEKPO3a KIETOK.

43. PenpogyktuBHass rmbenb KNeTok, MeToabl ee uAeHTUUKauUMM u npuunHbl  pasBUTUS.
O6pasoBaHune rmraHTCKMX 1 NONUNNONAHBIX KIETOK, UX cyabba.

44, PagnodyBCTBUTENBHOCTb KMETOK Ha pasHbIX CTaausiX >KUM3HEHHoro uukna. Moanduvkaums
pPaaMoYyBCTBMTENBHOCTM KMNETOK KucropogoM. Ceasb koaddumumeHTa kucnopogHoro ycunenus c JINd
N3NyYeHun.

45, [lencteune Ha KNeTkM pagnoceHcMbnnn3aTopoB U pagnonpoTEKTOPOB.

MepeyeHb BONPOCOB K 3K3aMeHy

46. PagunaumoHHOe nopaXeHue XKMBOTHbIX. PagvMaunoHHble CUHOPOMbLI. XapakTepuctuka
KOCTHOMOS3roBOro, Xenygo4YHO-KALWEYHOro CMHAPOMOB U cuHgpoma LIHC; kneToyHble MexaHW3Mbl UX
pasBuTUS.

47. TkaHeBasa pagmMo4vyBCTBUTENBHOCTb U NPUYUHBI PasinNYHON paanodyBCTBUTENBHOCTU TKAHEN.

48. loHATNE O KPUTUYECKUX cucTemax opraHuama. [MpuumHbl rmbenu XMBOTHBLIX, OByYEHHbIX B
pasHbIX AvanasoHax Aos.

49. JlyyeBas 60ne3Hb YeNOBEKA NPU BHELLHEM OBMy4YEHMMN.

50. Octpasa nydeBasi GonesHb (OJIE) npn OTHOCUTENBHO paBHOMEPHOM 06nyyYeHun. KocTHo-
mosroeas ¢opma OJ1B. lNMepnoabl passnTua 1M KNMHUYECKass KapTuHa dpas nepuoga hopMMpOBaHUS
KocTHOMo3roeon dopmbl OJIB.

51. XapakTtepuctuka KuLIEe4YHOW, ToKcemmyeckon n uepebpanbHoi dopmbl OJIB. OGBLEKTMBHBIE
nokasatenu Tsbkectn OJIB n nporHocTuyeckme NnpusHakm ncxoga 3abonesaHus.

52. OJIb npn HepaBHOMEPHOM OOMNy4YEHUN C MPEUMYLLECTBEHHLIM MOPaXEHNEM KOXW, TFOSOBbI,
rPYAHON KNETKWU, XNBOTA, cnuHbl. [puHumnnel nevexmst OJ16.

53. lNopaxxeHne YenoBeka NHKOPNOPMPOBAHHBIMU PagUOHYKIMAAMM.

54. TNyt nocTynneHnsa pagMoHyKNMAOB B OpraHMam, XxapakTep pacnpeaeneHns n AenoHNpoBaHus,
nyTn BbIBEAEHUS.

55. KnuHuyeckass KapTMHa OCTPOrO W XPOHMYECKOrO MOPaXEHUA pagnoakTUBHLIM pagneM,
CTPOHUMEM, Lue3nem, NiyTOHMEM U CYMMOWN NPOAYKTOB SAEPHOIO AeNEHUS.

56. MeToabl orpaHnyeHnss NOCTyNNeHNss PagnoHYKIMAOB B OPraHn3m U TKaHW, MeTOAbl YCKOPEHUS
BblBEAEHWS PaaNOHYKNMAOB.

57. OrtpaneHHble nocregcTeusa  obnydeHus. Knaccudpukaums  otaaneHHbiX  3ddeKToB
NOHU3UpYIOLLEN paanaumn.

58. Xapakrepuctnka onyxoneBbiX (rOPMOH-3aBUCUMbIX U FTOPMOH-HE3aBUCUMbIX) Y HEOMYyXONEBbIX
(rMno- 1 annacTuyecknx, CKNEepoTMYECKMX MPOLECCOB, AMCTOPMOHANbHbIX COCTOSHMI) OTAANEHHbIX
nocneacTBun.

59. MNpexxgeBpeMeHHOe CTapeHne U CoKpalleHne NpoaoHKNTENBHOCTU XMU3HU. 3aBMCMMOCTb 03a
— adhpekT 1 naToreHeTUYECKNE MeXaHN3Mbl (POPMUPOBAHNA OTAANEHHbIX 9IEKTOB.



60. [encteue WOHM3MPYIOLWEN pagvaumMm Ha 3apodbill 1 nnof. PagnodyBCTBUTENBHOCTb
amMbGpuoHa B pasHble nepuoabl ero pa3sutus. [o3bl, Bbi3blBaloLme BHYTPUYTPOOHYO rmbenb, NOpoKu
pa3BuTuA, nopaxeHune LIHC, kaHueporeHes, reHeTuyeckne 3aboneBaHus.

61. WccnepgoBaHnsi Ha nabopaToOpHbIX >KMBOTHBIX W aHanM3 pe3ynbTaTtoB BHYTPUYTPOOHOrO
obnyyeHns 4enoBeka. MexaHM3Mbl pa3BUTUA HEMNOCPEACTBEHHLIX W OTAANEeHHbIX 3ddeKToB
BHYTPUYTPOOHOro o6nyyeHns.

62. buonornyeckune agpdekTsl ManbIX 403 paanaunoHHbIX BO3AENCTBUN

63. OcHOBHble rpynnbl Teopui OMONoOrM4eckoro AencTens uanyydeHun. MNpuHUMn nonagaHusa wm
MuULIEeHM B pagnobuonorumn. Ictopusa KonmyecTBEHHOW pagmobuonorun.

64. OCHOBHblEe MOSIOXEHUS «Teopun TodeyHoro Ternna». OCHOBHblE MOHATUA (3PPEKTUBHBIN
o6bem, MECTO AENCTBUS, pearmpyrowas eanHiua, MecTo peakunn). KBaHTOBaHHbIM XapakTep nepegayn
3HepruM BeLecTBy, HEOAHOPOAHOCTb OMOOOBLEKTAa M BEPOSTHOCTHbLIA XapaKTep nonajaHust aHeprum
n3ny4yeHus. MpaHuLbl NPUMEHEHNS NPUHLMNA NoNagaHnus U MULLIEHM.

65. Croxactmyeckas Teopus OMONMOrMYECKOro  AEWCTBUA  MOHU3UPYIOLWMX — U3ITyYEHUN.
BeposaTHOCTHaa MoAeNb NOPaXeHNs KreTok.

66. OTanbl opMmMpoBaHMS pPaaMaUMOHHOIO nopaxeHust KneTkn. CBA3b MeXay KOHEYHbIM
pagmobuonornyecknm addektom 1 gos3on obnydenus, JIMNO mnanyyeHun, cnoCoOBHOCTLIO KNeTKu K
penapauumn noBpexaeHun.

67. TvnoTesa nNUNNOHbLIX PAAMOTOKCMHOB W LENHbIX peakumi. CTpyKTypHO-MeTabonuyeckas
Teopus.

68. EaunHas Teopua OGuonormdyeckoro [AevCTBUA MOHUINPYIOLWNUX U3NYyYeHUn — Teopus,
OXBaTblBatoLLaa KOMMIIEKC NOCnefoBaTeNbHbIX COObITU OT MOMEHTa dM3NYECKOro npouecca nepegaydn
3HEPrMM U3NyyYeHus BeLLECTBY, 4epe3 Lenb (UINKO-XUMUYECKUX, XUMUYECKUX M OUOXMMUYECKMX
NpoLEeccoB 0 KOHeYHOoro pagmobuonornyeckoro addekra.

69. VcTtopus passutus npenctaBneHnin 0 JONYCTUMBIX YPOBHAX obryyeHus dyernoseka. Llenb u
3aJa4un CoBpeMEHHOM NpoTUBOpaanaLMOHHON 3alUunThbI.

70. AHann3 ecTecTBEHHbIX U MCKYCCTBEHHbLIX MCTOYHMKOB OOMydeHus1 venoBeka. ECTeCTBEHHbI
paavaumoHHbIn boH 3eMnin, ero CocTaBnsaloLWmne U BennumHa. MameHeHne pagnaumoHHoro dhoHa nocne
UCNbITAHUN N NPUMEHEHUS SAEPHOrO0 OPYXWS, U3rOTOBMEHUS W nepepaboTkn sSAepHOro roproyero u
aKcnnyaTaumm SaepHbIX 3HepreTu4eckux yctaHoBOK. MacwTtabbl pagvauMoHHOrO BO3OENCTBUS Ha
nogen npu ncnonb3oBaHUM UCTOYHUKOB U3IyYEeHUA B MeaULMHE.

80. OueHka pucka nosiBNeHWsa oTpuuaTternbHbIX nocrneacTeum obnyveHus. PacnpegenerHne gos
obnyyeHns cpegn Hacenenumda. PacdeT npuemnemMoctu M OBOCHOBAHHOCTM puUCKa OTpuuaTenbHbIX
NOCNeacTBUA OT MNPUMEHEHUS MOHUSUPYIOWNX WU3MYyYEHUA U SO0EPHON 3HEpPrMM B MPaKTU4EeCKOW
AeATeNbHOCTN YeroBeka.

81. OueHka pucka obnyyeHUs HaceneHus B MarnblX 403ax M KoHuenuust o 6ecrnoporoBom
XapakTepe KaHUepOreHHbIX 1 reHeTnyecknx adpekToB 0bny4eHus.

82. lMprHUMNbI yCcTaHOBNEHUN NMpenenbHbIX YPOBHEN 0bnydeHns. [Jo3oBble npegenbl 06nyyeHms.
KaTeropuu obnyyaembix nuy 1 rpynn Kputuydeckux opraHoB. OCHOBHble 4030Bble npeaensl. [lonyctnmas
MOLLHOCTb [03bl 06nyyYeHus. MNMnaHvpyemoe noBbilWeHHOe 0bny4YyeHne nepcoHana npu pagvaumoHHOM
aBapuu. OrpaHu4eHnsa gonycTnumMmblx 403 obnyvyeHnsa ana geten v nuuy penpoayKTMBHOIO Bo3pacrTa.

83. HewoHusmpylowme wmsny4eHns 3NeKTPOMarHUTHOrO AuanasoHa, MpUPOOHbIE  UCTOYHUKM
HENOHM3UPYIOLLIMX U3NyyYeHui. [MrmeHnyeckoe HopmmnposaHue B Poccun n 3a pybexom. OcobeHHOCTH
B1ONOrM4ecKoro AeNCTBMUS HEMOHU3UPYIOLLMX N3nyYeHuin. Micnonb3oBaHne B MeavumHe.

84. PagmonHgukatopHble MeToabl B 6Guonormu. [lMpuHuun meToga u cdepa NpUMEHEHUS.
MpemmyLwiecTBo nepea ApyrMmMu MeTogamMu uccrefoBaHus Buonornveckmx npoueccoB. OCHOBHbIE
Npeanochbifikn HadeXHOCTU MeToda B aHanuse pesyrnbTaToB. MeTon [OBOWHOW M30TOMHOW METKM.
dursnyeckne XxapakTepUCTMKN paavoHyKNMaHbIX MeTok (H, C, 32pP, 129)),

85. PagnoHyknuaHas gnarHoctuka. Metoabl COBpeMEHHOW paanoHYKIMAHON AMAarHOCTUKK (ramma-
cumMHTUrpadms, aMMCCUOHHaA 0aHOMOTOHHAS 1 ABYXADOTOHHAA ToMorpadus).

86. TpeboeaHusi, npegobsBNseMble K paguodapMaueBTMyeckum npenapatam. Pusmnyeckme
XapaKTEPUCTUKN paauvoHyKnuaHblix MeTok (MTc, 123, ®’Ga, '?'Xe, 0TI, !C, ™0, BF, 1N).
MpenmyLiecTBa pagnoHYKIMAHON ONArHOCTUKN nNepes ApyrMMy MeTo4aMu.

87. PacyeT ny4eBblXx Harpy3sok Ha oOpraH UM OpraHuaMm B LUeNoM npu BBeAEHUU
pagnogapmMaLeBTUYECKUX NpenapaTos.

88. OpraHuzaumsa paboTbl paguonormyeckon nabopaTtopum.



89. CaHuTapHo-rurneHnyeckne tpeboBaHusa K paguonormyeckon nabopatopum B 3aBUCUMOCTU OT
knacca pa6oT. [NpegenbHoO 4oNYCTMMbIE aKTUBHOCTM PagMOoOHYKNNMAoB Ha pabovyeM MecTe B 3aBUCMMOCTM
OT UX PagnOTOKCMYHOCTU M Krnacca nabopartopun.

90. CoBpeMeHHble MeToabl NyyeBoW Tepanuu onyxonen. OuUCTaHUMOHHAdA, BHYTPUMOMOCTHas,
BHYTPUTKaHeBas, annivkauMoHHasa Tepanus.

91. XapakTtepucTuka paguoHyKNMaoB Kak UCTOYHUKOB U3NydYeHusa B paguotepanuun. NpumeHeHne
PEHTrEeHO- N raMMa-yCTaHOBOK, JIMHENHbIX YCKOpUTENEN, HEMTPOHHBIX NCTOYHWNKOB.

92. lNepcnekTnBbl UCMOMBL30BAHNS TSKEMbIX SAEPHbIX YacTUL, U HEMTPOH3axBaTHOW Tepanuu B
neYeHNnN OHKOMNOrnyecknx sabonesaHui.

93. [lMpobnema ynpaBneHUs Jfy4eBbIMA peakumMsiMM HOpMasbHbIX W OMYXONEBbIX TKAHEWN.
®pakumoHmpoBaHme [03bl 0OMyYEeHWUs, KMHETMKA KMEeTOYHbIX MOonynsumMn npyu pakuMOHUPOBAHHOM
obnyyeHun.

94. lNoHATHE 0 peokcureHauum onyxonu. Belbop onTManbHbIX PEXMMOB OpaKLUOHNPOBAHNS.

95. MNpumeHeHne pagnoceHcMbnnmn3aTopoB AN NPeoSoNieHnst PagnoyCTONYNBOCTN MMNOKCUYECKON
dpakLmm ONyxoneBbIX KNeToK.

96. ['MnepTepmMus U rMNEPrAMKEMUS B JTy4EBOW Tepanuu.

97. 3awmTta 300pOBbLIX TKAHEW MYTEM CO30aHUS YMEPEHHOW TUMOKCMM BO BpeMda obnydyeHus
(apixanne [TC); wumsbupatencHoe pgencteue [TC Ha HopmanbHble TkaHW. [lpumeHeHue
paaMonpoTEKTOPOB.

98. PeHTreHoamnarHocTumka.

99. PapgwvonpoTekTopbl, MX Kraccudukaumsa n XuMmumyeckas CTpykTypa. KpuTepuu 3awimMTHOro
aenctema paguonpotektopoB. ®Paktop mameHeHus Ao3bl (PU). MexaHusmbl 3awmMTHOro adpdpexra:
n3aMeHeHne  (PU3MKO-XMMUYECKNX CBOMCTB OMOMOMEKyn, runotesa «OMOXMMMYECKOro  LUOKay,
«cynbdrugpuneHaa» runotesa. Ponb 3. baka, 3.4. paesckoro, FO.b. KygpsiwoBa B u3yyeHuu
pagnonpoTEKTOPOB U MEXaHU3MOB UX 3aLLMTHOrO adpdekTa.

100. OcobeHHOCTN hbapMaKOKMHETUKN W (hapMakOgUHAMUMKN NEKApPCTBEHHbIX CpeacTB B
00ny4YyeHHOM opraHuame.

101. Meguko-caHnTapHble MeponpuUsTUsl, HanpaBfEeHHbIE Ha  CHWXEHME MNOoCcreacTBUnN
pagnaumoHHbIX aBapun.

102. TlpocbmnakTnyeckne MeponpuaTUA MpU pasHbiX YPOBHAX pPaavauMOHHOrO 3arpsi3HeHus
TEpPUTOPUIA, NPOLYKTOB NUTaAHUSA U pagnaLmMOHHOIo BO3AENCTBUS Ha NI0AEN.

103. Kputepuu, onpegensiiowme BblOAeNEHNE 30Hbl OTYYXXOEHWSA, 30Hbl OTCENeHUA U 30Hbl C
NbroTHBIM COLUManbHO-3KOHOMUYECKUM CTaTyCOM.

104. AHanua KpynHbIX paguvaumoHHbIX aBapun. Meamko-coumanbHble NOCNEACTBUS aBapuu Ha
HASC.

105. lNNpoGnembl Manbix 003 paguauuoHHbIX BO3dencTBuin. Paguoagantaums. PaguauMoHHbIN
ropmesuc. PagmnoceHcnbunmsaumsi aktopamm OKpyxatoLLen cpeabl

105. Mcnonb3oBaHue pagnMaumMoOHHbIX TEXHONOMMIN B TEXHUKE, CENMbCKOM XO3SANCTBE, HayKe.

106. JocTmxeHns1 1 nepcnekTuBbl HAY4YHbIX UCCreaoBaHM B 06nactu pagmuoduronormu.

TpeboBaHUs K BbINOMHEHUIO 3a4aHWUIA, LUKarbl U KpUTEPUM OLIEHUBaHUS

OueHKa 3HaHWIN, YMEHUI M HaBbLIKOB, XapakTtepuaylowas atanbl opMUpOBaHNSA KOMMNETEHUUN B
pamKkax n3y4yeHns AMCunnivHbl OCYLLECTBNAETCH B X04e TEKYLLEeN N NPOMEXYTOYHOW aTTecTauui.

Tekywaa aTTectaums NPOBOAUTCSA B COOTBETCTBUM C [lonoxeHnem O TeKkywen artrectauuu
obyyalowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BOpOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywasa atrectaumsa NpoBoaMTCS B hopme: YCTHOro onpoca (MHAMBUAyanbHbIA ONpoc,
dpoHTanbHaa 6ecena); nUCbMeHHbIXx paboT (nabopatopHble paboTbl). Kputepun oueHvBaHMA
npuBeaeHbl BbILLE.

lMpomexyToyHass aTTecTaumsa NpPOBOAUTCH B COOTBETCTBUM C [lONOXEHWEeM O NPOMEXYTOYHOMN
aTTecTaumm obyyarLmxca no nporpamMmmam BbicLuero obpasoBaHus.

KOHTpONbHO-M3MepUuTenbHbleE  MaTepuanbl  NPOMEXYTOYHOM aTTecTaumm BKO4YalT B ceba
TeopeTnyeckne BonpoChl, NO3BOMSOLINE OLEHUTb YPOBEHD NOSTYYEHHbIX 3HAHWN.

[na oueHnBaHu4A pe3ynbTaTtoB O6yqul/Iﬂ Ha 3a4eTe UCNosb3yeTCA LKana «3a4YTEHO/HE 3a4TEHOY.

,D,J'Iﬂ oueHunBaHMA pes3ynbTaToB o6yqu|/|ﬂ Ha O3K3aMeHe WCNnoNb3yeTcAa LWKana: «OTIIUYHOY,
«XOpOoLo», «kyaoBNeTBOPUTEINBHO», «HEYAOBNETBOPUTEITBHOY .



CooTHoLLEeHNe nokasaTenen, KpuTepueB U LWKanbl OUeHUBaHNA pe3yrbTaToB O6yquVIF|.

YpoBeHb
Kputepun oLieHMBaHNsE KOMNETEHLNIA cchopmmpoBaH Lkana oueHok
HOCTU
KOMMNEeTEeHLUN
O6yyvalowmninicss B NOMHOM Mepe BnageeT MNOHATUWHbIM annapatom | [TosbkiweHHbIl Ominu4Ho
AaHHOM obnactu Hayku (TeopeTMyeckuMuM OCHOBaMW AWUCLIMMMMWHGI), yposeHb (unu 3aymeHo npu
cnocobeH unnocTpupoBaTe OTBET NpuMMepamu, daktamu, OaHHbIMM 3a4yeme)
Hay4YHbIX WCCMEeLOBaHUN, MNPUMEHSATL TEOPETUYECKME 3HaHWUS Ons
pELUeHNs MpakTUYecknx 3agad B obnactu oblien n MeauUMHCKOWN
paanoburonorMm, LEMOHCTPUPYET 3HAHUS, YMEHUS U HaBbIkM M3 Nn. 11 B
o6beme Bonpocos KNM
OO6yuvatominicss BnageeT MOHATUWHBIM annapaTtoM AaHHow obnacTu Gasosnili Xopowo
Haykn (TEOPETUYECKUMW  OCHOBaMW  AMCLUMMAMHBLI),  CMocobeH ypo8eHb (unu 3aymeHo npu
UNNIOCTPUpPOBaTb OTBET NpumepamMu, akTamu, OaHHbIMU Hay4HbIX 3a4yeme)
nccnefoBaHui, HO JOMYCKaeT HEe3HAYUTENbHbIE OLIMOKMA, HETOYHOCTY,
UCMbITbIBAET 3aTPYyOHEHUS MPU PELLEHNM NPaKTUYEeCKUX 3agady, TEM He
MeHee MOXET OTKOPPEKTMPOBAaTb OTBET MOCIE HABOASLLMX BOMPOCOB
npenogasaTens
Ob6yvarowmncsa OeMOHCTPUPYET HEMNOSIHOE COOTBETCTBUE  3HAHUMN, lMopozoeniti Ydoenemeopu-
YMEHUIN, HaBbLIKOB MpuBeAeHHbIM B n. 11 nokasatensm, gonyckaeT yposeHb mersibHO
3HauMTENbHbIE OWWOKN MNpPU  peLUeHNM NPaKTUYeCKMX 3adad, Ho (unu 3a4meHo rnpu
OTBEYaET Ha AOMNONHUTENbHbIE BOMPOCH! NpenogaBartens 3a4eme)
Ob6yyvarowmncs  OAeMOHCTPUPYET  OTPbIBOYHbIE,  (PparMeHTapHble - Heydosnemesopu-
3HaHUsl, JonyckaeT rpyOble OWMOKM nNpuM OTBETE Ha BOMPOCHI, mesnbHO

OEMOHCTPUPYET SIBHOE HECOOTBETCTBME 3HaHWWA, YMEHWUI, HaBbIKOB
npuBegeHHbiM B n. 11 nokasatensM, He OTBeYaeT Ha
JONONHUTENbHbIE BONPOCHI NpenogaBaTtens

(unu He 3a4meHo
npu 3a4eme)




