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PABOYASA MPOrPAMMA YYEBHOW ANCUUNNHbBI
B1.0.37 O6LwWas n meguUUHCKana paguoouonorus

1. Wundpp n HanmeHoBaHUe cneunasibHOCTU: 30.05.02 MegnuuHckasa 6uocmsrka

2. Cneyunanusauymns: MeguumHckasa bnoguamnka

3. Keanudmkauma BbinyckHUKa: Bpay-61Modomsmnk

4. dopma o6yueHUA: ovHas

5. Kachegpa, oTBeualowas 3a peanvsayuio gUCUMNANHbI: 6MON3NKN U BUOTEXHOIOMNN

6. CocTtaBMTENN NpOrpaMmmbl:
ApTioxoB Banepwuii 'puropbeBuny, [OKTOP GMonornyeckmnx Hayk, npodgyeccop;
INbiceHko KOnua AnekcaHApoBHa, kKaHanAaT 6MOorMYeckmux Hayk

7. PekomeHgoBaHa: HMC megnko-6rnonornyeckoro gpakynosteta 23.06.21, npotokon Ne 5

8. YueOHbIii roa: 2026/2027 Cemectp(bl): B, C



9. Llenu n 3agaum y4ue6HOW ANCLUUN/IUHDI

Llesibio OCBOEHMA Y4eOHON AUCUUMN/IMHBI ABASETCA U3ydeHue (u3nyeckoin npupoabl
NOHN3NPYIOLLMX N3/TYYEHNIA 1 OCOBEHHOCTEN MX B3aMOAENCTBUSA C BELLECTBOM A5 NOHMMaHMWS
CYLLLHOCTU MpPOLECCOB, NiexallmMx B OCHOBE: AeTeKUuMU PafmoakTUBHbIX W3/yYEeHWURd; 3aliuThbl
6uocncTem OT HeraTMBHONO AENCTBUS paguaunv; NPUMEHEHUA PaauvOaKTUBHbLIX W3/TyYEHUI B
Hay4HbIX UCCMef0BaHUAX; AMAarHOCTUKN 1 NleYeHns paga 3abosiesaHuii.

3agaun yyebHOM ANCUNNINHBI:

1) n3yyeHune prsnyeckmx OCHOB SABNEHNSA PaANOaKTUBHOCTUN, CBONCTB NOHU3MPYIOLLIMX
N31y4YEeHUn; MEXaHN3MOB AENCTBUA pagnaumm Ha BUocCncTeMsI;

2) OCBOEHME CnocoboB AeTeKUUN paamoakTUBHBLIX U3yYEeHWn, METOA0B UCCnenoBaHus
pPaanoyyBCTBUTENBHOCTM BGMOCUCTEM M OLEHKM CTENEHU TSHXKECTU pagnalMOHHOrO NopaxeHus,
pagnonNHANKATOPHbIX METOAOB;

3) M3yyeHne NOMOXEHWUI, Nexawmux B OCHOBE TMIMEHNYECKOr0 HOPMUPOBaHMA OENCTBUA
paguauun: COBPEMEHHbLIX MPUHLMMNOB MNPOTMBOPAANALMOHHON 3alMTbl; [030BbIX Npenesios
061y4eHNA HaceneHnsa pasHbIX KaTeropuin; caHuTapHbIX TpeboBaHWi K opraHu3aummn paboTsbl B
pagnonormyeckoin nadoparopun n npasun 6e3onacHoin paboTbl C OTKPbLITbIMUA U 3aKPbITbIMU
NUCTOYHUKAMU  U3/TYYEHWUA; ME[UKO-CAHUTapPHbIX MEpPONpUATUA, CHWXKaKLWMX MNOoCNeacTBuA
pajnaLMoHHbIX aBapui;

4) oCBOEHMe TepaneBTUYECKMX, AMArHOCTUYECKMX W uccnepoBaTesibCKuX MeTo[oB, B
OCHOBE KOTOPbIX /IEXUT UCMNOIb30BaHNE PaaN0aKTUBHbIX N3YUYEHNIA.

10. MecTo yye6GHOM AUCLMNIUHBI B CTPYKTYype OOIM:

OncumnnivHa oTHocuTca K 6asoBoi 4actu bBnoka 1 «AucumnauHbl  (MOAyn)»,
peanu3yetca B cemectpax B u C 6 kypca (3aBeplialowme cemecTpbl MNOATOTOBKM
cneunanucta). [1a ycrnewHoro OCBOEHUSA COLEpXaHWs AUCUUM/IMHBI obydarolmecs AO/HKHbI
3HaTb: CTPOEHME aToMa, aTOMHOr0 $4pa, OCHOBHbIE XapaKTepPUCTUKM 3/1eKTPOMarHUTHOro
N3y4YEeHUs; TEOPUIO XUMUYECKUX CBA3EN; (DU3NKO-XUMUYECKNE U CTPYKTYPHO-(DYHKLNOHA/IbHBIE
XapaKTepuUCTUK/ MakpoOMOEKY/, BXOAALWMX B cCOCTaB OMOCMCTEM — OENIKOB, HYK/IEMHOBbIX
KUCNOT, NUNUAO0B, MOJMCaxapuioB; 0COOEHHOCTU CTPYKTYPHO-(RYHKLMOHA/IbHOW OpraHM3auun
XVMBOTHOI KNEeTKW, TKaHeil, opraHoB, CWUCTEM OpPraHoB oOpraHu3aMa u4esioBeka; BafeTb
HaBblkaMMn: MOUCKa W aHan3a Hay4yHoW WHgopmaumu Mo 3afaHHOW Teme, MaTemaTuyecKow
06paboTKM AaHHbIX 3KCNepMMeHTa, paboTbl C BUOIOrNYECKMMU 0O bEKTaMN.

11. TlnaHupyemble pe3y/ibTaTbl OOyuUeHUS TO [JUCLMIUIMHE/MOAYMIO (3HAHUS, YMEHHWs, HaBBIKH), COOTHECEHHbIE C
IUIaHUPYEMBIMU pe3yJ/IbTaTaMH 0CBOeHHs 00pa3oBaTe/IbHON ITpOrpaMMbl (KOMITETEHLIMSIMU) U MHAWKATOPaMU MX [JOCTHKEHUST:

Kog | HassaHue KomneteHuuu Koa(bl) VHankaTop(bl) MnaHupyemble pesybTarbl 00y4eHNs
OrllK | Cnoco6eH ucnonb3oBaTb | OlMK-3.1 | Oka3biBaeT 3HarTb: OCHOBHbIE NOHATUA
-3 crneuvanM3mpoBaHHoe MeMNLMHCKYH0 MOJIEKYIIPHO-K/IETOYHOWA
AnarHoctuyeckoe n NMOMOLLb C pagnobuonorum " paguonorum
neyebHoe Ncnonb3oBaHneM opraHusma;
o6opynoBaHue, creunanM3npoBaHHOr | TeopeTnyeckue npeacrasneHus o}
NPUMEHATb 0 [MarHocTuyeckoro MexaHu3Max AencTBuA pagmaunu;
MeuLMHCKMe nu3genus, 1 neyebHOro MeXaHU3Mbl TUMOBbLIX MATOSIOrMYECKUX
NleKapCTBEHHbIE obopyaoBaHus, MPOLECCOB U peakunii, Ux MposiBNEHNSA
CpefcTBa, KneToyHble MeAMNLMHCKNX npv pagnaumMoHHOM BO34ENCTBUM;
NPoOAYKTbl N TeHHO- n3aenui, NPUYUHbI, MeXaHuU3Mbl W  OCHOBHbIE
UHXEHepHble npeayCcMOTPEHHbIX (BakHeliWUME)  MpOSIBMEHNS  TUMOBbIX
TEXHO/10rnHK, 0151 ICNONb30BaHNS B | HApyWweHnidi  OyHKUMIA ~ OpraHoB 1
npeaycMoTpPEHHble npod)eccnoHasbHOIA hu3nonornyeckux CUCTeM opraHusmMa
nopsiikaMmy okasaHus cthepe (pagnaunoHHble CUHAPOMBI);
MEeLULMHCKON MOMOLLA 3HayeHVe 3KCMepuMMeHTasIbHOro MeToAa
(mogenupoBaHusi fly4eBO 6ONE3HU U
60/1€3HEHHbIX COCTOSIHUIA Ha XXMBOTHbIX)
B W3YyYEeHWM MaTosiorMyeckmx NpoLeccos;




ero BO3MOXHOCTH, orpaHn4yeHunA n
NnepcrnekTmnBbl;

YmeTb:

NMPUMEHSATb  COBPEMEHHbIe MeToabl
pasmoamMarHoCcTVKn W yyYeBoOl Tepanuu
onyxonei (ramma-cumHTUrpadus,
AVcTaHuMoHHas nydyesas Tepanus
ncroyHukamn Co-60, Ha yckoputene
3/1IEKTPOHOB, BHYTPUMOJIOCTHAsA Tepanus
NCTOYHUKAMWU TamMma- W HEeWTPOHHOro
N3ly4eHnss U BHYTpUTKaHeBas Tepanus
3aKpPbITbIMM NUCTOYHUKaMMU ramma-
N3TyHEeHUIA);

BnageTtb HaBbIKaMu:

paboTbl C 3aKpbITbIMA W  OTKPbITLIMM
NCTOYHUKAMWN MOHU3NPYHOLLMX U3NYyYeHWI
npu CTPOromM  COGMIOAEHUN  MpaBuW
6e3onacHoro obpalleHnst ¢ HUMK;
pagMoMeTpum 1 OO03VMETPUN U3NyYeHui
C WCNOSIb30BaHMEM  MOHMW3ALMOHHbIX
(MOHM3aUMOHHAs  kamepa,  CYETUMK
Meiirepa — Mtonnepa) "
CUMHTUANASLMOHHBIX (KMAKUX 1 TBEPAbIX)
[ETEKTOPOB;

NCMO/b30BaHMA  pPagUoVHAMKATOPHOrO
meToga N3yYyeHns 610N0rNHECKNX
NPOLIECCOB;

aHa/M3a nacnopTHbIX AAHHbIX MEYeHOro
npenapara, oOnpeaeneHnss BO3MOXHOIO
o6bema 3IKCMepuMeHTaNbHOl paboTbl C
HUM, pacyeTa Heo6X0AMMOW aKTUBHOCTU
" KOHLEHTpauum npenapara,
NPUroToBNEHUS paboumx pacTBOPOB;
NpakTUYeCKOro onpeAeneHns u pacyeta
TOMWMHBLI MaTepuana Ana 3awutbl OT
N31y4YeHuii pa3NNyHbIX TUMOB;

pacuyeTa Sly4eBOI Harpy3ky Ha OpraHu3m
N OopraHbl MPU BHELHEM O06/TlyYEHUN 1
npu BHYTPEHHEM 06/1y4eHn
pagnoHyknugamu;

OLIEHKM TSHKECTU Jly4eBOro MNopakeHus
XXMBOTHbIX MO N3MEHEHWIO UX Maccbl Tena
W OpraHoB, [AWHaMUKe W  [NyouHe
N3MEHEHWI: KonmyecTBa NerKouMToB |
SPUTPOUNTOB B KPOBM U  KNETOK B
KOCTHOM  MO3re; BO  (OPaKLMOHHOM
cocTaBe GeNKOB M/1a3Mbl KPOBU, a Takke
B uUMC/le WU CMEKTpPe XPOMOCOMHBbIX
abeppauuii B nmcouuTax
nepudepuyeckoii KpoBsu;

NCMONb30BaHUS  pPaAMoONHAMKATOPHOro

meToza Ansi nccnenoBaHus
hapMaKOKMHETVKM NIeKapCTBEHHbIX
CpeacTs.;

MCNosb30BaHUs pPaanouMMyHHOro

mMeToga onpefenieHuss  TOPMOHOB B
CbIBOPOTKE KPOBW XXUBOTHbIX U YE/I0BEKA;
aHanm3a QopMbl  TMBENN  KIETOK U
onpefenieHne paanoyyBCTBUTESTILHOCTY
K/NIETOK N0 KpUBbIM 038 — 3pdoekT




12. O6bem AMCUMNNMHBI B 3a4eTHbIX eguHuLax/yac. — 6/ 216.

dopma NPoOMeXyTOUuHO aTtTecTauumm 3adeT (cemecTtp B), ak3ameH.(cemecTp C)

13. Tpy0eMKOCTb 110 BU/iaM yuebHOM paboThl

TpyAoeMKoCTb
Bupg yuyebHoli paboThl Bcero Mo cemecTtpam
B C
AyOUTOPHbIE 3aHATUA 96 58 38
nekumn 24 14 10
B TOM 4uUCre: npakTuyeckme - - -
naboparopHble 52 30 22
rpynnosbie 20 14 6
KOHCYNbTauuu
CamocTosiTesibHast pabota 84 50 34
B TOM 4YmMC/ie: KypcoBasi paboTa (NpoekT) - - -
dopma NpoMeXyTOUHOW aTTecTauum 36 - 36
3a4eT, 3K3aMeH
VToro: 216 108 108

13.1. CopeprkaHue JUCLUILIMHBL

n/n

HanwveHoBaHne
pasgena
ONCUMNNHBI

CopepxaHue pasgena AUCUUNvHBbI

Peannsauns
pasgena
ONCUMNIINHBI
C NOMOLLbIO
OHNawH-
Kypca,
QYMK*

1. NNekuun
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Mpeamet n
3agaun obuyei
N MegULMHCKO
pagnobuonornm
. BBegeHve B
ANCLUNINHY

CogepxaHve npegmeta paguobuonoruu. Lenb, 3agaun, metoabl
uccneposaHms. CBsi3b paavMobuonorMnm ¢ sgepHoin  On3nKoN,
obLleli  6uonorven, UMTONOMMER, TEHETMKOW, OBUOXUMKEN,
6uocmnsnkoin, hapmakosiorneil, TUIMEHON U  KIMHUYECKUMMU
avcuynanHammn. VIcTopuyeckmii o4epk OTKPbITUS MOHU3UPYHOLLMX
U3TlydeHUA ©  ABNEeHWA  pagvmoakTuBHoCcTW. OTkpbiTue B.K.
PeHtreHom X-nyueid n A. Bekkepenem mnsnydyeHns ypaHa. Bknag,
M. Cknogosckoii-Kiopu 1 M. Kiopu, 3. Pesepdopaa, U. Kiopn n @.
>Xonuno-Kiopu, 3. ®depmu, WN.B. Kypuatosa, [.H. ®neposa u
OPYrvx uccnegoBateneil B U3ydeHne siBfieHUs paguoakTBHOCTY,
CBOICTB MOHM3UPYHLWNX WU3NydYeHUiA U B paspaboTky MeToAoB
WCKYCCTBEHHOIO MOsy4YeHns pagnoHyKInaoB.

OTKpbITUE Y N3yHYeHWe BUONOrMYECKOro AeCTBUS NOHU3NPYIOLLMX
N3NyyYeHnii. 3ITanbl pas3BuTUs pagumobuonorun. Tpyasl W.P.
TapxaHoBa, E.C. JloHgoHa no paguo6uonorun. Ponb H.B.
TumocpeeBa-Pecosckoro, A.9. Jin, K. Lummepa B passutum
KONMuecTBeHHOl  pagmobuonorun. 3HadveHne pabotr  B.H.
Tapycosa, N.4. NopusoHToBa, H.B. JlyuHuka, B.N. KoporoguHa,
H.M. Qy6buHuHa, A.M. Ky3nHa B cO34aHUN COBPEMEHHbIX Teopuii
MexaHn3Ma hopMMpPOBaHNS pagmnobronornyeckoro agdekra.
Knuunyeckaa paguobuonorns. Pagnobuonormyeckme npuHLMbI
onTUMU3auuM  NyyeBbIX METOAO0B Tepanuu OHKOSIOTMYeCKMX
3a601eBaHi.

AaepHas aHeprua. ApepHoe opyxue n gaepHas sHepreTuka.
Tparegna  Xupocumbl M Haracakn. Ypoku  YepHo6bins.
MepcnekTnBbl SAAepHbIX oTpacnein xossiictBa. CoBpeMeHHast
npoTuBOpaAmMaLMoHHas 3awmTa

1.2

dusnyeckne
OCHOBBI
pagno6buonorum

CyTb  fIBNEHUS  pagMoOaKTUBHOCTM U OCHOBHble  TUMbI
pagMoakTMBHbIX MpeBpalleHnii agep (anbga-pacnag, 6eta-
npespalleHns agep, N30MepHbI nepexod, CNOHTaHHOe AefieHne
TSHXKesbIX saep).




MpupoaHble paavoHyKNNabI. PaanoakTnBHble psaabl.
PagnoHyknugbl, He Bxogswme B psafbl, CylecTBylwue
MOMeHTa obpa3oBaHus 3eM/n, U NOCTOSIHHO obpasylolvecs B
aTmocdpepe nof BANSHUEM KOCMUYECKUX JTyHEN.

WNckyccTBeHHas  paguoakTMBHOCTb.  MeTogbl  MCKYCCTBEHHOTO
nosly4yeHns paanoHyKNnAo0B. 3akOH paaMoakTMBHOIO pacnaja.
®dusnyeckme CBOINCTBA MOHU3MPYHIOLWMX MU3/TyHeHnin. OCoObeHHOCTH
B3aMMOLEWNCTBUSA TSKE/bIX W JIETKAX 3apshKEHHbIX 4YacTuy, C
BELWECTBOM. WOHM3aUMOHHbIE NOTEpU 3Hepruun. JIMHENHbIe
noTepm 3JHEprMMm M UX 3aBUCUMOCTb OT 3apsfa W CKOPOCTU
YyacTuubl K MJOTHOCTM BewecTBa. PagvauuoHHble notepu
aHeprun (CBSA3b C 3Heprueli U Maccoii yacTulbl U C aTOMHbIM
HOMepoM BellecTBa). [pober 3apsHKeHHbIX 4YacTuL, B pasHbiX
matepuanax. OcnabneHne WHTEHCUBHOCTM 3/1EKTPOMArHUTHBIX
n3ydyeHuii B BewecTBe 3a cyeT (OTOahdeKTa, KOMMTOH-
athbdhekta n adpdhekta 06pasoBaHns INEKTPOH-MO3UTPOHHBIX Nap.
JIVHelHbIA 1 MaccoBbli KOadhdmUMeHTbl ocnabneHus. Xapakrep
B3aMMOLENCTBUSA HEWTPOHOB C BELLECTBOM. FAEpHbIE peakuuun.
ABneHne HaBe/leHHOW pagnoakTMBHOCTMW. OcobeHHOCTH
B3aMMOAENCTBNSI pasHbIX BWAOB W3yYEHUIA C OUONOTMUYECKUM

BELLECTBOM.
Kocmuueckne nyyn. XapakTepucTvka NepBMYHOTO M BTOPUYHOIO
KOCMWYECKOro U3NyYeHNs. WcKyccTBEHHbIE NCTOYHMKM

VNOHM3UPYIOLWMX M37yYeHnid. MpuHUMN yCcTpoicTBa U paboThbl
SAAEPHOro peakTopa. HAgepHble peakuuu, npoTekawlme B HEM.
PagnoHyknnabl, MNOABASIOWIMECA B OKpYXalowein cpege npu
paanaLoHHbIX aBapusix. YCKOpUTENN 3apshKeHHbIX YacTuy,
MpUHUMNBI (OU3NYECKOR 3aLUTbI OT MOHU3UPYIOLLMX N3TYUYEHWIA.
MeTogpl permcTpaumm VNOHU3NPYIOLNX N3y4YeHnii
(MOHM3ALMOHHDBIA,  CUMHTUANSALMOHHBIA, XUMWYECKWA ©n  Ap.),
NpMMeHsieMble, B MELUKO-OMOIOTMYECKNX NCCNELOBaHNAX.
PagnomeTpusa. Mepa pagnoaktMBHOCTU. E[MHMUBLI aKTUBHOCTU
(Bk, Kn). A6conwoTHass W OTHOCUTENbHAsA paanoMeTpus.
AhdhekTnBHOCTL cuyeTa. [Jo3nmeTpus. DKCMO3MUMOHHasA Ao3a U
€e[IMHNLbl 3KCMO3MLMOHHOW Ao3bl (Kn/kr, P). MornoweHHas gosa u
eANHNLIbI U3MepeHns NoroLLLEeHHOW ao3bl (Ip, pan).

1.3

MoHAaTne
pagnoyyBCcTBUT
e/IbHOCT!

DHepreTMyeckuini napagokc B pagmobuonormn. OcobGEHHOCTU
B3aMMOAENCTBUSA NOHM3UPYIOLWNX M3MYYEHUIA C BUOIOTUYECKNM
BELLECTBOM. MoHATKe OTHOCUTENbHOL 6uonornyeckoi
3hheKTNBHOCTN. MoHsATMe paanoyyBCTBUTEbHOCTMN.
MexBnaoBble, BHYTPMBULOBbIE, UHAMBUAYa/IbHbIE, BO3PACTHbIE,
CE30HHbIE pas/IMums pagnovyBCTBUTEILHOCTY.
PagnouyBCTBUTENBHOCTL OpPraHoB, TKaHel W KIeTOK >KUBOTHBbIX.
MpaBwnio BeproHse n TpnboHAJO.

AHa/IM3 pagmnoyyBCTBMTENILHOCTA KNETOK B Ky/nbType. KpuBbie
[03a-3hhekT. MapameTpbl pagnoYvyBCTBUMTENBHOCTN,
onpegensiemble No KpBbiM go3a-addekT (Lo, sz, g, N).
PafmnoyyBCTBUTENBHOCTL S4pa Y LMTONAasmbl.
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MNepBnYHbLIE
pagnobuonormy
eckue
npotieccesl

MpsiMoOe W KOCBEHHOE [eliCTBME WOHU3MPYIOLWNX WN3TYHEHWI.
MNpeobpa3oBaHMe 3HEPINM  MOHM3UPYHOLLMX  U3/TYYEHUA B
6uonornyeckom matepuane. Paguonm3  Bogbl U BOAHbIX
pacTBopoB 6romosekyn. OCHOBHbIE MPOAYKTbI Paamonn3a Boabl v
UX Pponab B WHaKTMBauum 6Gruomonekyn. BnuaHve Ha xof
pagnonusa JIMN3D wu3nyyYeHWid, MOLUHOCTU [03bl, MNPUCYTCTBUSA
kucrnopoga B 06nydaemoli cpefe. PagnalyoHHO-XMMUYECKUT
BbIXO, MPOAYKTOB pajnonnsa Boapl. YpasHeHue XapTa. SdekT
Oenna.

Bknag npsMOro W KOCBEHHOrO  AEWCTBUSA  MOHW3MPYHOLLMX
N3NyYeHnii B pa3BuUTME paanmobmnonornyeckoro adidpekra.
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MonekynspHble
N KNEeTOoYHble

athchekTbl

NOHN3MpYOLLEl

PagnaunoHHo-xMMmnyeckne npespaLleHns HYK/1eMHOBbIX KUCIOT.
[elicTBre NOHM3NPYIOLWUX N3/TyHEHUI Ha NEPBUYHYIO, BTOPUYHYHO
N TpeTUYHY CTPYKTypbl AHK. Paanonuns asoTUCTbIX OCHOBaHWIA,
MOHOCaxapuioB, HYKNeo3naoB, HYKIeOTUAOB U  HYK/IEWHOBbIX




pagvauum

Kncnor.
OpauHouHble 1 ABOMHbIE pa3pbiBbl JAHK. Pa3pbiBbl BOAOPOAHbIX
cBA3eil. O6pa3oBaHue BHYTPUMOEKYNAPHBIX "
MEXMOEKYNIAPHbIX  CLUMBOK.  [lelicTBME  W3NyveHWlii  Ha
aMWHOKNC/IOThI n 6enku. PapuaunoHHo-xumMmyeckne

npesBpaLLeHns XNpHbIX KUCNOT u cocconunuaos. O6pa3oBaHue
nepokcuaos NMNUAoB. PaavaunoHHO-XMMUYECKMe K3MEeHeHUA
nopgmprHOB, remos, remMonpoTenaos. OueHka
pafmoyyBCTBUTENIBHOCTU OCHOBHBLIX OWOMOJIEKYN MO BEIMYMHE
paamaumMoHHO-XMMNYECKOTO BbIXOAa UX NOBPEXAEHWA.
PafanouyBCTBUTE/IbHOCTL OCHOBHbIX KOMMNOHEHTOB K/ETKW.
PagnaumoHHoe nopaXeHWe HyKIeUHOBbIX KUCMOT B )KMBOIA
kneTke. M3meHeHue msnko-xummnyecknx ceoiicte AHK n ee
dyHKuMii. PaanoyyBCTBUTENBHOCTL HaAMONEKYNAPHLIX CTPYKTYP
OHK. MopdomeTpnyeckuii  aHasiM3  U3MEHEHUIA  CTPYKTYpbI
WHTepasHoro  xpomatvHa  AUMPOLUUTOB  KaK  MapKeposB
npeaLwecTByoLLLEero 061y4yeHns.

FeHeTnyeckme 3dihekTbl MOHU3MpYOLWEN paguaumn. Vctopus
passutus pafmnavlmoHHOW reHeTuKN. Knaccudmkaums
HacneCTBEHHbIX U3MEHeHWI. TOUKoBble MyTalMmn, XPOMOCOMHbIE
abeppauun, aHeynnougus, noavnaongms.  MonekynsipHble
OCHOBbLI  pajuauMoHHOro  MyTtareHesa.  MexaHusmbl  UX
BO3HWKHOBEHWA, CBA3b C 030l 06/sydyeHnss. OCHOBHble
MOSIOXEHNSI PafMaLMOHHON FeHeTUKU. 3HayeHue U3MeHeHWi
reHeTMyeckoro  matepuana AN pgasbHeilwel  cyabbbl
comaTtnyeckoil M NosioBOi KNeTok. HecTabwibHOCTb reHoma u
06nyyeHue.

3afepxka MuTo3a. 3aBMCMMOCTb MPOAO/IKUTETILHOCTU 3a4EePXKK/
MUTO3a OT [03bl 06/1y4eHNs 1 drasbl KNIETOYHOIO UuKIa B Nepuos
061yueHus. MNpUUnHBI 384ePXKA MUTO3a.

HapyweHue cTpykTypbl U (QyHKUMIA MeMOpaHHbIX 0b6pa3oBaHuii

KNeTKu. PaanouyBCcTBUTENBHOCTD MembpaH KNeTKu:
pagMoyyBCTBUTE/IbHbIE  Yy4acTKM B LMTOMIa3MaTUYeCcKoi
MembpaHe. Ahhekt MeTko. JleTanbHble adhhekTbl

noHunsmpytowein  paguauun. Knaccudpmkaumsa copm  rméenu
knetok.  LluTonormyeckme  pasmuma U GUOXMMUYECKME
WHOMKATOpbl anonTo3a M Hekpo3a K/eTok. PenpoayktmBHas
rmbenb KIEeTOK, MeTodbl €ee WuaeHTUudmkaumm un MNpUyKHLbI
passutna. ObpasoBaHne TMraHTCKUX 1 NOAUMIOUAHBIX KTETOK, UX

cynbba.
PaamnouyBCTBUTENBHOCTb KNETOK HA Pa3HbiX CTaAMaX XXU3HEHHOrO
uukna. Mopgudmkaums paamoyyBCTBUTENIBHOCTU KNeToK

kucnopogom. CBsidb KoadpdhmumeHTa KUCMOPOAHOIO YCUIEHUST C
N3 n3ny4yeHwit. eicTBME Ha KIETKN pagMoCeHCMOnIN3aTopoB
1 pagmMonpoTEKTOPOB.

1.6

PagnaunoHHoe
nopaxeHue
XWBOTHBIX U
yesnoBeka

PagnaunoHHoe nopaxeHue XWBOTHbIX. PagvaunoHHbie
CMHOPOMBI.  XapakTepucTvka KOCTHOMO3rOBOrO, KesyAO4HO-
KALEYHOro  cuHApomoB U cuHgpoma LHC;  knetouHble
MEeXaHu3Mbl UX Pa3BuTUA. TkaHeBas PagMoyyBCTBUTESIbHOCTb W
MPUYMHBI Pa3INYHON PaanovyBCTBUTEIbHOCTM TKaHE.

MoHATME O KPUTMYECKMX CUCTEMaXx opraHusma. MNpuyrHbl rméenmn
XMBOTHbIX, 06/Ty4eHHbIX B pa3HbIX guanasoHax f03.

NyyeBad 60ne3Hb YenoBeka npu BHeLLHeM 06/1y4eHun.

Octpas nydeBada 6onesHb (OJIB) npuM  OTHOCUTENBHO
paBHOMepHOM 065y4yeHun. KocTHo-mo3roBas doopma OJIB.
Mepuvogbl pas3BUTMA W KINMHWYECKad kapTuHa ha3 nepuoga
hopMMpoBaHMsa KOCTHOMO3roBoii popmbl OJIB.

XapakTepucTka KMLLEYHOW, TOKCEMMYECKOW U LepebpasibHOol
gopmbl  OJIb. O6BLEKTMBHblE Mokasatenm Tsxectn OJIB un
NPOrHOCTUYECKME NPU3HaKN ncxoaa 3abosieBaHus.

ON1Ib nNpu HepaBHOMEPHOM OO6JlyYEHUN C MPEUMYLLECTBEHHbIM
NMOpaXeHNeMm KOXM, TOMI0Bbl, TPYAHOW KNETKW, XWBOTA, CMUHbI.
MpuHumnel neveHnsa OJ1B.




MopaxeHne YyenoBeka MHKOPNOPUPOBAHHbLIMWU PaaNOHYKIMAaMM.
MyTM nocTyn/ieHus pagvoHyKIMAOB B OpraHu3Mm, XapakTep
pacnpegeneHvs 1M OENOHMPOBaHUSl, MyTM  BbIBEAEHMS.
KnuHnyeckass kapTvHa OCTPOr0O U XPOHMYECKOTO MOPaXEHUsI
pagnoakTMBHbIM pagneM, CTPOHUMEM, LE3VEM, MYyTOHMEM W
CYMMOW NPOAYKTOB SAEPHOr0 AeNeHus.

MeTogbl orpaHMyeHuss NOCTyNEHNS PaaNOHYKINAO0B B OpraHn3m
N TKaHW, MeTOAbl YCKOPEHWS BbIBEAEHUS PaavoHYKINAOB.
OTpaneHHble  nocneacTeua  obnyveHus.  Knaccudpmkaums
OTAa/IEHHbIX athbchekToB NOHN3MpYIOLLE paguauun.
XapakTepucTuka ornyxoseBbiX (FTOPMOH-3aBUCUMbIX W TOPMOH-
HE3aBNCKMbIX) W HEOoMNyxoNneBbIX (MNO- U anfacTUYecKumX,
CK/IEPOTMYECKMX MPOLECCOB, AUCTOPMOHasIbHbIX  COCTOSIHWIA)
OTAa/IEHHbIX NOCEACTBUIA.

MpexaeBpeMeHHOe cTapeHuve n coKpavleHue
NPOAO/MKNTENBHOCTU XXM3HU. 3aBUCMMOCTb Ao03a — 3qdhekT u
naTtoreHeTUYeckne MexaHn3Mbl (OOPMMPOBAHNS  OTAAJIEHHbIX
ahdpexToB.

[lelicTBrne NOHM3UPYIOLLER paaauumn Ha 3apoAbill U M/10A4,
PaanodyBCTBUTE/ILHOCTL 3MOpMOHA B pasHble Nepuogbl €ero
pa3sutusa. [o3bl, Bbi3biBalOLWME BHYTPUYTPOOHYIO rnbesb, Nopokn
passutusa, nopaxeHne LHC, «kaHueporeHes, TreHeTuyeckune
3abonesaHusa. VccnepoBaHua Ha n1abopaToOpHbIX XMBOTHbLIX W
aHann3 pes3ynbTaToB BHYTPUYTPOOGHOrO 06/yYEHUS YesloBeEKa.
MexaHu3ambl  pa3BUTUS  HEMOCPEACTBEHHbIX W  OTAA/IEHHbIX
3hchekToB BHYTPUYTPOOHOr0 06/1yHEeHUS.

Buonornyeckne  ahpdpektbl Masibix 403 pagvauMOHHbIX
BO3/[1EACTBUIA

1.7

Teopuu
MEeXaHn3MOoB
thopmumpoBaHus
pagnobuonorny
eCKmX
athchekToB

OCHOBHbIe Tpynnbl TEOPWiA BMOMOTMYECKOTO AENCTBUSA N3/TYHEHWIA.
MpuHUMN nomagaHnss M MuUweHu B paguobuosnornn. Wctopus
KO/IMYECTBEHHON  pagnobuonormn.  OCHOBHblE  MOJOXEHMS
«Teopun ToyeyHoro Ttenna». OCHOBHbIE NOHATUSA (3PEKTUBHBIN
o6bem, MecTo [eicTsus, pearvpywouwlas eguHila, MecTo
peakumn). KBaHTOBaHHbI  XapakTep nepegayn  SHepruu
BELLEeCTBY, HEOAHOPOAHOCTb OMOO6BEKTA W BEPOATHOCTHbIN
Xapaktep nonagaHusi aHeprum nssyyeHus. FpaHuubl NpYMeHeHns
npvHUMna nonagaHns u MULLEHN.

Crtoxactunyeckas Teopusi. BeposiTHOCTHas Mofesib MOpaxXeHus
KneTok. 3JTanbl (hopMUpOBaHMA pPaanaLMoOHHOIO MOpaKeHUs
knetkn. CBsi3b  MeXAy  KOHEYHbIM  pPagMobymosIorMyecknmv
athdhekToM 1 [0300 06s1yHeHus, JITND n3nyyeHuin, CNoCOBHOCTBLIO
KNEeTKM K penapawuymn NoBpexXaeHNiA.

fvnotesa /IMNUAHLIX PAAUOTOKCUMHOB W LEMNHbIX  peakuuii.
CTpyKTypHO-MeTabonimyeckas Teopusi.

EgnHaa Teopussi OMONOTMYECKOTO AEWCTBUS  MOHWU3MPYHOLLMX
N3ydeHnii — Teopwus, oxBaTblBaloLLas KOMIJiekc
nocnefoBaTesfibHbIX  COObITMIA  OT  MOMEHTa  (hM3U4eCcKoro
npolecca nepefayn aHeprum U3sly4eHus BeLLecTByY, Yyepes uerb
PU3MKO-XMMUYECKNX, XUMUYECKMX N BUOXUMUYECKMX MNPOLLECCOB
[0 KOHeYyHOoro pagnobunonornyeckoro adigpekra.

1.8

'MrneHnyeckoe
HOpMKpOBaHue
paavaumoHHbIX
BO3/1eliCTBWIA

WcTopuss pas3suTns npeactaBneHnii 0 AOMYCTUMBIX YPOBHAX
06nyveHns uyenoseka. Llenb ¥ 3agaum  COBPEMEHHOWA
NpOTMBOPaAMNALMOHHON  3alWmnTbl. AHaNN3 EeCTeCTBEHHbIX U
NCKYCCTBEHHbIX UICTOYHUKOB 06/1y4eHmns YenoBeka. EcTecTBeHHbIl
paguaunoHHbiii OoH 3emMnn, ero COoCTaBAsALIME W BeNYMHA.
N3vmeHeHne paguauMoHHOro ()oHa nocne  UCMbITaHWiA 1
NPUMEHEHNS A0EPHOTO OPYXWUS, M3rOTOBMEHMS U NepepaboTku
A0EPHOr0 FOPHYEro M 3KCryaTauum SAepHbIX 3HEepreTU4ecKnx
yCTaHOBOK. Macwitabbl pagnaunoHHOro BO34eNCTBUS Ha Noaei
NPy MCMOMb30BaHUN UCTOYHWKOB U3/TyUYeHW B MeguLuHe.

OueHka pucka MOSIBAEHWS  OTpULATENbHbIX  NOCNeACTBWiA
06nyueHus. PacnpegeneHve [03 06/ydYeHNs cpegy HaceneHus.
PacyeT npuemnemocTv 1 060CHOBAHHOCTU pUCKa OTpULATENIbHbIX




nocneacTBuiA  OT MPUMEHEHWST WOHU3UPYIOLWMX U3SlyYEHUIA W
AQEPHOV 3HEeprMuM B MpakTUYecKol [AeATeNbHOCTM 4YesioBeka.
OueHka pucka 06/yYeHMs HaceseHMs B MasbiX fgo3ax W
KOHUenuuss o 6ecrnoporoBoM XapakTepe KaHLEepOreHHbiX U
reHeTn4ecknx achhekToB 06/TyHEHMS.

MpUHUMNbI  YCTAHOBMEHUSA nNpeAesibHbIX YPOBHER 061yYeHus.
[lozoBble npegenbl 067yyeHns. Kateropum 06sydaemMbix vl 1
rpynn KpUTUYECKUX opraHoB. OCHOBHble [030Bble Mpefesibl.
JonycTumas  MOLWHOCTb  A03bl  06/ydeHus.  [naHupyemoe
NnoBbILLIEHHOE 06/1y4yeHMe nepcoHana npu paavaloHHON aBapun.
OrpaHuyeHns JONyCTUMbIX [03 06/lydeHus ans geten u nuy,
penpoayKTMBHOIO BO3pacTa.

1.9

HevoHunsupyoLy,
ne nsny4vyeHuns

HenoHunsupyowme un3nyvyeHUs 3S1eKTPOMarHWTHOroO AuanasoHa,
NPUPOAHbIEe NCTOYHUKN HEVNOHU3MPYOLLNX N3/TyYEHUIA.
lMrneHnyeckoe HopmupoBaHue B Poccun u 3a  pybexom.
Oc06eHHOCTU  BUONIOTMYECKOrO  AENCTBUS  HEUNOHU3MPYHOLLMX
n3s1y4eHuid. Vicnosnib30BaHne B MeanLMHe.

1.10

VoHwn3npytowwme
N3NydYeHns B
ovonornn un
MeanuuHe

PagnovHavkatopHble MeToabl B 6uonormu. MpuHuyn meToga u
cthepa npvmMeHeHus. MNpeMMyLecTBO nepeq, ApyruMun Metogamu
uccregoBaHus 61010rMYEeCcKNX NpOoL,EeCCOoB. OCHOBHblE
NPeAnocCbIIKN HaAEXHOCTU MeToda B aHa/m3e pesysbTaTos.
MeToa OBOVHOI M30TOMHOW METKN. PU3NYECKMEe XapakTepuUCTUKK
pagnoHyKNuaHbIX meTok ((H, **C, *P, 23)).

PagnoHyknmaHas JunarHocruka. MeToapb! COBPEMEHHOW
paavoHyKNNAHOM AVarHocTuku (ramma-cumHTUrpadns,
SMUCCUOHHAsA OOHOMOTOHHAsA WM [ABYX(POTOHHas TomMorpadus).
TpeboBaHusA, npeabsBAseMble K pagunodapmaleBTUYecKum
npenapatam. ®u3nYeckue XapakTePUCTUKN PaUOHYKIUAHbLIX
MeTOK (gngC, 123|, 67Ga, 127Xe, 201T|, llC, 1507 18F, 13N).
MpenmyllecTBa pPaavoHYKNNAHON AWArHOCTUKM nepej, ApYrvMu
mMeTogamu. PacueT fiyyeBbIX Harpy3ok Ha OpraH M OpraHusMm B
Luenom npuv BBEAEHWM pagvodapMaueBTMUECKUX Npenapartos.
OpraHuzauns paboTbl pagmonornyeckoin naboparopun.
CaHuTapHO-TUrMeHnMyeckue TpeboBaHWSA K  Paavosiormyeckorl
nabopartopun B 3aBMCMMOCTM OT Kriacca paboT. lMpeaensHo
JONyCTUMble aKTMBHOCTW PafMOHYKIMAOB Ha paboyeM MecTe B
3aBMCMMOCTU OT UX PaAMOTOKCUYHOCTHM U Knacca nabopatopun.
CoBpemMeHHble ~ MeToAbl  JlydeBOV  Tepanuu  ONyxosei.
AvcTaHumoHHas, BHYTPMWMNO/IOCTHAS, BHyTpUTKaHeBas,
annankauMoHHas Tepanus. XapakTepucTuka pagvoHYKNNAOB Kak
NCTOYHUKOB M3/y4yeHns B pagnoTtepanuu. NprMeHeHne peHTreHo-
N raMMa-yCTaHOBOK, JIMHENHbIX YCcKopuTesneW, HeNTPOHHbIX
UCTOYHMKOB. [lepCrneKkTMBbl UCMO/Ib30BaHNA TSHKEMbIX SAEPHbIX
4yacTu1L, U HEMTPOH3axBaTHON Tepanun B NEYEHNN OHKOJTOTMYECKNX
3a601eBaHni.

Mpobnema ynpaBneHust y4eBbIMU PeaKLMAMN HOPMasTbHbIX W
OMNyXOoNeBbIX TKaHeil. ®pakunmoHupoBaHue [03bl  06/yveHus,
KMHETVKA KNEeTOYHbIX MonynsumMid npu  hpakuMoHUpPOBaHHOM
o6nydeHun. TloHATME O peokcureHaumm onyxonu. Bbibop
ONTUMa/IbHbIX  PEXUMOB  (hpakuuMoHMpoBaHus. lMpumeHeHue
paamoceHcMbrnIM3aTopoB 415 NPeosoneHns paamoycToinumBocTy
TMNOKCUYECKON hpakuumy OnyxoneBblX KIeTok. Mvneprepmus u
rMnepravnkemMmns B Iy4eBoi Tepanuu.

3awmTa 340P0OBbIX TKAHEN NyTem Co34aHus yMePEeHHOW rMnokcum
BO BpeMmsi 06/1yyeHuns (gbixaHune 'TC); nsbuparesibHoe AeincTeme
TC Ha HopmasibHble TkaHW. [puMeHeHne pPagnonpPOTEKTOPOB.
PeHTreHoamnarHocTunka

1.11

PagnaunoHHas
thapmakonorusi

PaanonpoTeKTopsbl, NX Knaccudmkaums n XMMmyeckas CTpykTypa.
Kputepun 3almMTHOro AencTBusi PagmonpoTekTopoB. daktop
n3MeHeHnss ao3bl (PNA). MexaHunsmbl 3awmuTHOro addekra:
N3MeHeHne IN3NKO-XMMNYECKNX CBONCTB OMOMOSIEKY/, rMnoTesa
«BUOXMMMNYECKOTO LLIOKa», «CynbgrnapuibHas» runotesa. Posb
3. baka, 3.4. Tlpaesckoro, H3.b. KyapsuwoBa B W3yyYyeHWUu




paAVonpoOTEKTOPOB M MEXaHW3MOB WX 3alUTHOrO 3dhdhekTa.
OcoGeHHOCT  (hapMakoKUHETUKM U papmMaKkoAMHAMMKM
JIEKAPCTBEHHBIX CPEeACTB B 06/1y4EHHOM OpraHuM3Me

1.12

PaavaunoHHble
aBsapum

Menuko-caHUTapHble MEPONPUATHSA, HanpaB/IeHHbIE Ha CHXKEHVEe
nocneacTBuii  pagvaumoHHbIX — asapuil.  [podmnakTuyeckue
MEPONPUSATUS NPU PasHbIX YPOBHSX PagnaLMoHHOIO 3arpsi3HeHus
TeppuUTOpUiA, NPOAYKTOB NMUTaHWA 1 pagnaLMoHHOIO BO3A4eincTBYA
Ha Jswogein. KpuTepuun, onpegensiowme BblAENEHNE  30HbI
OTUYXAEHUSA, 30HbI OTCENIEHMSA N 30Hbl C JIbFIOTHLIM COLMa/IbHO-
SKOHOMWYECKMM CTaTycoOM. AHa/n3 KPYMHbIX pPaguaunoHHbIX
aBapuii. Meaunko-counanbHble nocneacTeust aBapum Ha YASC.
Mpobnembl  ManbiX  A03  pajMalMOHHbIX  BO3AENCTBWIA.
Pagnoagantaumsi. PagunaunoHHbIl ropmesmuc.
PagmnoceHcnbuamnsaums dpakTtopaMm okpyxatoLlei cpeqpl

1.13

MpuknagHble
BOMPOCHI
paanobunonorum

Mcnonb3oBaHve  pagualMOHHbIX — TEXHOMOMMA B TEXHUKE,
CeNbCKOM XO35IiCTBE, Hayke. [OCTUXEHUSI W  TMepcrnekTuBbI
HayYHbIX UCC/IeJ0BaHWI B paaMo61oniorim

2. MpakTuyeckue 3aHATUA
He npegycmoTpeHsbl

3. /labopamopHble pabombl

3.1

dusnyeckre
OCHOBBbI
pagnobunonormum

MpaBuna TeXHUKM 6e30nacHOCTU Npu paboTe B naboparopuun.
YCTpOICTBO M npaBwuna akcnayarauun fo3vMeTpa-paguomeTtpa
MKT-01 n yctaHoBku Tuna b3. PelwieHne 3agau.

CyTb  sBNEHWS  pajMoOakTUBHOCTM M OCHOBHblE  TUMbI
pagMoakTMBHbIX MpeBpalleHnii agep (anbga-pacnag, 6Geta-
npespaleHns agep, N30MepHbI nepexos, CNOHTaHHOe AefieHne
TAXKeNbIX aaep).

MpupogHble PafVoHYKINAbI. PagunoaktnsHble pAaabl.
PagnoHyknuabl, He BXxogswmMe B psgbl, CyLecTBywwue
MOMEHTa obpa3oBaHnsi 3em/in, U NOCTOSHHO Ob6pasylwmecs B
aTmocdhepe nof BANSHUEM KOCMUYECKUX JTyHeN.

WNckyccTBeHHass  pagmoakTMBHOCTb.  MeTogbl  MCKYCCTBEHHOTO
noslyvyeHns pagnoHyKNnAoB. 3akoH paaMoakTMBHOIO pacnaja.
dun3nyeckme CBONCTBA MOHU3MPYHOLWMUX U3TyYeHUn. OCOBEHHOCTM
B3aUMOLEWNCTBUSA TSKE/bIX W JIETKAX 3apsHKEHHbIX 4YacTuy, C
BewecTBOM. VOHM3aLMOHHbIE noTepu 3Hepruun. JIMHelHble
NoTEPU 3HEPrMM M KX 3aBUCMMOCTb OT 3apsja W CKOpOCTM
yacTvubl W NAOTHOCTM BewecTBa. PagnaumoHHble noTepu
aHeprun (CBA3b C 3Heprueli U Maccoii yacTulbl U C aTOMHbIM
HOMepoM BellecTBa). [pober 3apsHKeHHbIX YacTul, B pasHbiX
matepuanax. OcnabneHne WHTEHCUBHOCTM 3/1EKTPOMArHUTHbIX
usnyyeHnii B BellecTBe 3a cyeT oToahdpekTa, addhekTa
KomnToHa u achdpekta 06pa3oBaHus 3/1eKTPOH-NO3UTPOHHbIX Nap.
JIvHelHbIA 1 MaccoBbli KoathdnUMeHTbl ocnabneHus. Xapakrep
B3aMMOAENCTBNSI HETPOHOB C BELLECTBOM. HAAepHble peakuumu.
ABneHne HaBeleHHOW paanoaKkTUBHOCTH. OcobeHHOCTHU
B3aMMOAENCTBUS pasHbIX BWMAOB W3/y4YeHWUA C OUONOrMYECKUM

BeLWeCcTBOM.
Kocmuyeckue nydn. Xapaktepuctuka nepBuYHOro U BTOPUYHOIO
KOCMMN4YeCkoro N3nyyvyeHus. VICKyCcCTBEHHbIE NCTOYHUKN

VNOHM3UPYIOLWMX K37yYeHnid. MpuHUMn ycTpoicTBa M paboThl
A0EPHOro peakTopa. faepHble peakuuu, npoTekawlime B HeM.
PagnoHyknuabl, NOABASKOLWMECH B OKpyXawllein cpege npu
paanaLoHHbIX aBapusix. YCKOpUTENN 3apsHKEHHbIX YacTuy,
MpUHUMNBI U3NYECKOR 3aLlUTbl OT MOHU3UPYIOLLMX N3TYUEHWIA.
MeTogpl permcTpaumm VNOHW3UPYIOLLMX N3yYeHnii
(MOHM3AUMOHHBIN, CUMHTUANSAUMOHHBIA, XUMUYECKUA W Ap.),
npuMeHsieMble, B MeUKO-O6UOI0TMYECKNX nccneaoBaHumsx.
PagnomeTpusa. Mepa pagnoaktMBHOCTU. EAMHMUBLI aKTUBHOCTU
(Bk, Kwn). AbcontoTHas W OTHOCUTENbHAsA pagnoMeTpus.
AdhekTnBHOCTL cueTa. [o3umeTpus. OKCNO3ULMOHHAS [o3a W
eaMHNLbI 3KCNo3uumMoHHoW ao3bl (Kn/kr, P). MornoweHHas fosa u
eaMHULbI M3MepeHns noraoweHHol aosbl (Mp, pag).




NabopaTtopHble paboTbl: «OnpefeneHve paguoakTUBHOCTU
npenaparta C 3aAaHHO CTeMeHbi0 TOYHOCTM»; «lccnepoBaHue
WU3MEHEHUA WHTEHCUBHOCTU 6eTa-u3flyyeHnss paanoakTMBHOIO
npenapara B 3aBUCMMOCTM OT PACCTOSAHUS O CHETHOW TPYOKU»
«liccnegoBaHne MPOHMKAKOLWEN CMOCOBHOCTM 6eTa-yacTuu»;
«Onpegenenne [o03bl faMma- U PEHTTEHOBCKOTO W3/yYeHWid C
NnomMoLbio ao3mmeTpa-pagrnomerpa MKIr-01»

3.2

MoHsaTne
paano4vyBCcTBUT
€/IbHOCTH

DHepreTMyeckuini  napagokc B paguobuonormm. OcobeHHOCTU
B3aMMOAENCTBUST MOHU3UPYHOLUX WU3yYeHUI A C OMOIOrMYECKNM
BELLECTBOM. MoHaTne OTHOCUTESILHOIA 6unonornyeckon
athdhekTnBHOCTH. MoHsTre pagnoYyBCTBUTENBHOCTN.
MexBuaoBble, BHYTPUBULOBbIE, UHAVMBUAYA/IbHbIE, BO3PACTHbIE,
CE30HHble pa3IMums paguovyBCTBUTEIbHOCTM.
PafmnouyBCTBUTENBHOCTL OPraHoB, TKaHel U KIEeTOK XKMBOTHBbIX.
Mpasunio beproHbe n TpuboHAOO.

AHanM3 pagunoyyBCTBUTENILHOCTA KNETOK B KynbType. KpuBbie
[03a-3hdoekxT. MapameTpbl pafmoyyBCTBUTENBHOCTH,
onpegensiemble Mo KpmBbIM A03a-3dpekT (Lo, sz, Oq, N).
Paano4vyBCTBUTE/ILHOCTb SApa Y LMTOM/1a3mbl.

3.3

MepBuYHLIE
pagnobuonorny
eckue
npoueccsl

MpAMOe ”n KOCBEHHOE [ENCTBME WOHWU3MPYIOLWMX WU3YHEHUIA.
Mpeobpa3oBaHne 3HEPIMU  VMOHWU3MPYIOLLMX  U3MyYEeHUA B
6uonornyeckom martepuane. Paguonm3  Bogbl U BOAHbIX
pacTBopoB 6romosekyn. OCHOBHbIE MPOAYKTLI Ppaamon3a Boabl v
UX PpoOb B WHaKTMBauun 6Guomonekyn. BnusHve Ha xog
paguonuza JIM3D u3AyyYeHWid, MOLUHOCTU [03bl, MNPUCYTCTBUS
Kucnopoga B 06nyyaemoit cpege. PagnauvoHHO-XMMUYECKUIA
BbIXOJ NPOAYKTOB pajmosnv3a BoAbl. YpaBHeHue XapTa. ddochekT
[Oelina.

Bknag npsMOro U KOCBEHHOrO AEWCTBMS  MOHW3WPYHOLLMX
M3Ny4YeHnii B pa3BUTME paanmobnonorn4yeckoro adigpekra.

3.4

MonekynsapHble
N KNeToYHble

apchexTbl

NOHU3NPYIOLLEN
paguaumm

PagnaunoHHo-xmMmnyeckne npespalleHns HYKIeMHOBbIX KUC/IOT.
[lelicTBE NOHM3NPYIOLWUX N3/TYHEHWI HA NEPBUYHYIO, BTOPUYHYHD
N TpeTuYHy CcTpykTypbl AHK. Pagnonns azoTncTbiXx OCHOBaHWIA,
MOHOCaxapuoB, HYK/1e03M[0B, HYKIeOTMAOB W HYKIEeNHOBbIX
KNCNOT.

OanHOYHbIE U ABOIHbIE pa3spbiBbl [JHK. PaspbiBbl BOAOPOAHbIX

CBS3€E. O6pasoBaHue BHYTPUMONEKYNAPHBLIX n
MEXMOSEKYNIAPHbIX  CLUMBOK.  [lelicTBME  W3NyYyeHWidi  Ha
aMWUHOKNC/OTbI " Genkn. PaavaunoHHo-XxMmnyeckme

npeBpaLleHnsa XUPHbIX KACNOT K docchonnnmaos. ObpasoBaHne
NMepokcuaoB /MNMAOB. PaanaumoHHO-XMMUYecKMe U3MeHeHUs
nopdmprHOB, remos, remMonpoTenaos. OueHka
paamoYyBCTBUTENIbHOCTU OCHOBHBLIX OMOMOJSIEKYN MO BEMYMHE
paanaLoHHO-XMMNYECKOTO BbIX0Aa UX MOBPEXAEHWIA.
PaanouyBCTBUTE/TIbHOCTb OCHOBHbLIX KOMMOHEHTOB K/ETKW.
PagvaunoHHOe MNOpaXeHWe HYK/EVMHOBBLIX KUCMOT B XWMBOW
Knetke. V3ameHeHne U3NKO-xmmMuyecknx ceoincte OHK un ee
PYHKLMIA. PagnodyBCTBUTETbLHOCTb HAAMOJSEKYNSAPHBIX CTPYKTYP
OHK.  MopdomeTpuyecknin - aHanim3  U3MEHEHWI  CTPYKTYpbI
WHTepasHoro  xpomatvHa  AMMOLUTOB  Kak  Mapkepos
npeaLwecTByOLWEro 06/yyeHuns.

FeHeTuyeckne 3aduchekTbl MOHU3MPYOLWE paavaumn. Wctopus
pas3BuTus pazmnavlmoHHo FEHEeTUKM. Knaccndmkaums
HacneaCcTBEHHbIX N3MEHeHUIA. TOUKoBbIe MyTalMu, XPOMOCOMHbIE
abeppauun, aHeynnougus, noavnaouams.  MonekynsipHble
OCHOBbl  pagvauMOHHOrO  MyTareHesa.  MexaHusmbl  UX
BO3HUKHOBEHWS, CBA3b C f[030M 061ydeHns. OCHOBHble
NOJIOKEHNST PafunaLMOHHON TeHeTMKN. 3HauyeHue W3MEHEHWN
reHeTMYeckoro  matepvana Aans  ganbHeiiwein  cygbObl
coMaTu4eckolk 1 MnosioBoW KNeTok. HecTtabunbHOCTb reHoma u
06ny4yeHue.

3ajepxka MUTO3a. 3aBUCUMOCTb NPOAO/IHKUTENBHOCTU 3a4ePXKN
MUTO3a OT f103bl 06y4eHMsA U ha3bl KNETOYHOro LKIa B Nepuog,




061yyeHus. MpUYnHLI 3aePXKN MUTO3A.
HapyuweHue cTpykTypbl U dyHKUMIA MeMBpaHHbIX 06pa3oBaHuii

KNeTKu. PaanouyBCTBUTE/TLHOCTL Mem6paH KNeTKu:
pagvoyyBCTBUTE/IbHBIE  y4acTKm B LMTOM/a3MaTUyecKoi
MembpaHe. Ahpekt MeTko. NeTtasnbHble appekTbl

noHusupyowen paguaumn. Knaccudpmkauma copm  rméenu
kneTtok.  Liutonornueckme — pasnmuus M GUOXMMUYECKME
WHOMKATOPbl anonTo3a M Hekpo3a KNeTok. PenpoaykTuBHas
rmbenb KNeTtoKk, MeToAbl ee WAEHTUUKALMUM U NPUYUHBI
pa3sutusa. O6paszoBaHne TMraHTCKUX ¥ MNOAMNAOUIHBLIX KNEeTOK, UX

cyabba.
PaanouyBCTBUTE/TbHOCTb KETOK Ha pa3HbIX CTaaMaX XU3HEHHOTO
uukna. Moandmkauus paanoyyBCTBUTE/TbHOCTM KNeToK

kucnopofom. CesA3b KoadhduLMeHTa KMCNOPOAHOTO YCUEHUS C
NN3 wn3nyyeHunin. [elicTBMe Ha KIETKM pagnoCeHCMOUIN3aTopoB
1 pagMonpoTEKTOPOB.

3.5

PaanaunoHHoe
nopaxeHue
XWBOTHBIX U
yesnoseka

PagvauuoHHoe nopaxeHvie XWBOTHBIX. PagunaunoHHble
CUHAPOMbI.  XapakTepucTuka KOCTHOMO3IOBOrO, >Xesly[0o4HOo-
KMweyHoro cuHgpomoB 1 cuHgpoma  LIHC;  kneTouHble
MexaHu3Mbl X pa3BuTUSA. TkaHeBas pPafnoyvyBCTBUTENBHOCTb U
NPUYMHBI Pa3/IMYHON PagMoYvyBCTBUTENBHOCTY TKaHE.

MOHATME O KPUTUYECKMX CUCTEMAx opraHumsma. MNpuynHbl rmbenm
XXMBOTHbIX, 06/Ty4EHHbIX B pasHbIX guanasoHax 403.

INlyyeBas 6051€3Hb YesioBeKka Npu BHELLHEM 06/1y4eHUN.

Octpas nyyeBad 6onesHb (OJIB) npuM  OTHOCUTENBLHO
pasBHomepHOM 065yyeHun. KocTHo-mo3roBas dopma OJ1B.
Mepuvodbl pas3BUTMA U KNUHWYEcKas kapTuHa a3 nepuoga
dhopMMpoBaHUS KOCTHOMO3roBow doopmbl OJ1B.

XapakTepucTmka KULWEYHOW, TOKCEMUYECKON W LepebpasibHOl
dopmbl  OJIB. O6bekTUBHblE nokaszatesim Tsxkectn OJIB u
MPOrHOCTMYECKME NMPU3HaKN ncxoaa 3abosiesaHus.

OJ1Ib nNpu HepaBHOMEPHOM O6GJly4YEHUN C MPEUMYLLECTBEHHbIM
NOpaXKeHWeM KOXW, TOMOBbl, TPYLAHOW KNETKW, XMBOTA, CMUHbI.
MpuHunnel nevyeHna OJ1B.

lMopaxeHue yesioBeka MHKOPNOPMPOBAHHLIMU PAANOHYKNNAAMMU.
Myt nocTtynneHns paguoHykNngoB B OpraHusMm, Xxapakrep
pacnpefeneHua 1M OENOHUPOBaHWUA,  MyTU  BbIBEAEHUA.
KnnHuyeckas kapTvHa OCTPOro M XPOHUYECKOTO MOPaXeHuns
pagnoakTMBHbIM pagueM, CTPOHUMEM, Ue3VeM, MYTOHUEM W
CYMMOI1 NPOAYKTOB S4EPHOI0 AeNEHNS.

MeToAbl orpaHMyeHus MoCTyNIeHUs PaguoHYKNNA0B B OpraHu3mM
W TKaHW, MeTOoAbl YCKOPEHWS BbIBEAEHUS PafMOHYKINAOB.
OTpganeHHble  nocneacTeus  06ay4veHus. Knaccudpmkauus
OT[a/IEHHbIX apchexToB VNOHM3NPYIOLLEN paguaumn.
XapakTepucTmka omnyxoseBbiX (FTOPMOH-3aBUCUMbIX W TOPMOH-
He3aBNCKMbIX) W HEeOoNyxoNneBbIX (MNo- W annacTUYecKuXx,
CKEpPOTUYECKMX MPOLLECCOB, AMCrOPMOHa/IbHLIX  COCTOSIHWUIA)
OTLaNIEHHbIX NOCNEeACTBUN.

MpexaeBpemMeHHoe cTapeHue " cokpalieHve
NPOLO/MHKUTENBHOCTU XU3HW. 3aBUCUMMOCTb A03a — 3dhekT u
natoreHeTMyeckne MexaHn3Mbl (OPMUPOBAHNA  OTAANIEHHbIX
3hheKTOoB.

[JencTBune noHusmpyoLeii pagmaumm Ha 3apoabIll 1 Noa.
PaanovyBCTBUTE/ILHOCTL 3MOpMOHA B pasHble MNepuogbl €ero
pa3sutus. [03bl, Bbi3biBAOLWMNE BHYTPUYTPOOHYO rnbesib, NOpoKn
pa3sutna, nopaxeHne LHC, «kaHueporeHes, TreHeTnyeckue
3a6oneBaHns. VccnegoBaHns Ha nabopaToOpHbIX KUBOTHBLIX U
aHann3 pesynbTatoB BHYTPUYTPOOHOrO 06/yYEHUSA 4YesloBeka.
MexaHn3Mbl  pa3BUTUA  HEMOCPEACTBEHHbIX W OTAAJIEHHbIX
3hchekToB BHYTPUYTPOOHOr0 061yHeHUS.

Bruonornueckne  apdpektbl  MasibiXx 403 pafvauMOHHbIX
BO34ENCTBUIA

3.6

Teopun

OCHOBHbIe rpynnbl Teopuii 6UOMOrMYECKOr0 AENCTBUS U3TYUYEHNIA.




MEeXaHU3MOoB
hopmrpoBaHus
paguo6buonoruny
€CKMX

atpchexToB

MpuvHUMN nonagaHus M MULeHW B paguobuonorun. Kctopus
KOnMuecTBeHHOW  pagmobuonorun.  OCHOBHblE  MOSIOXEHUS
«Teopumn TOYEeYHOro Tenna». OCHOBHble NOHATUSA (3IEKTUBHBIN
obbem, MecTo [elicTBuA, pearvpylowas eguHuLa, MecTo
peakumn). KBaHTOBaHHbIA  Xapaktep nepefaun  3Hepruu
BELLECTBY, HEOAHOPOAHOCTb OUOOOBLEKTA U BEPOSATHOCTHbIN
XapakTep nonagaHusi aHeprum n3nydeHus. paHnlbl NpUMeHeHus
NPUHLMNa nonagaHnsa v MULLEHW.

CrtoxacTtuyeckasd Teopus. BepoAaTHOCTHas MoOAeslb MopaxeHus
KneTok. 3Tanbl  (opMMpPOBaHMA pagMaLMOHHOIO  NopakeHUs
knetkn. CBA3b  MexXAy KOHEYHbIM  pPafuobyosorMyeckum
adhdhekToM 1 0301 06/1yyeHus, JIND n3nyyeHuind, CnoCOBHOCTbIO
KNeTKM K penapawuum noBpexaeHuii.

fMnotesa /UNMAHLIX PagWOTOKCMHOB W LEMHbIX  peakuuil.
CTpyKTypHO-MeTabonuueckas Teopus.

EavHas Teopus 6MOMOrMYECKOro AeCTBUA  MOHU3UPYHOLLMX
N3/TyHeHUniA — Teopus, oxBaTblBaroLLas KOMMeKc
nocnefoBartesibHbIX — COObITUA  OT  MOMeEHTa  (OU3MYECKOTO
npouecca nepegayn 3Hepruy U3NyvyeHus BeLLecTBy, Yepes uenb
PU3UKO-XMMUYECKNX, XUMUYECKUX U OUOXMMUYECKMX MPOLLECCOB
[0 KOHEeYHOro pagnobunonornyeckoro adpgpekra.

3.7

["'MrneHnyeckoe
HOpMUpOBaHue
paanaumoHHbIX
BO3AENCTBUI

Wctopus passutus npeactaBneHuin 0 JONYyCTUMbIX  YPOBHSX
06nyyeHuss yenoBeka. Lenb ©n  3agadn  COBPEMEHHOM
NpoTUBOPaAMNALMOHHON  3alimTbl. AHaNIN3  eCTECTBEHHbIX W
NCKYCCTBEHHbIX UICTOYHUKOB 06/1y4eHMs YenoBeka. EcTecTBEeHHbIN
pagnaunoHHblli )OH 3emnn, ero cocTaBnsloWwmne U BeMYMHa.
N3meHeHne paguMauvoHHOro d¢oHa Moc/sie  UCNbITaHUA 1
NPUMEHEHNS SAEPHOTO OPYXWs, U3rOTOBAEHWA U nepepaboTkm
A0EPHOr0 roproyero M akcnayatauuy sAepHbIX 3HEepreTUyHeckux
yCTaHOBOK. MacwTtabbl pagvauuoHHOrO BO3AENCTBUS Ha Noael
NPV MCNOJIb30BaHNN UCTOYHUKOB MU3/TyYEHWI B MeAMLNHE.

OueHka pwcka NOSABAEHUS  OTpuuaTesibHbIX  NOCNenCcTBuiA
06ny4yeHusi. PacnpegeneHne ao3 06/y4YeHust cpegu HaceneHus.
PacueT npuemnemocTv 1 060CHOBaHHOCTU pUCKa OTpuLaTebHbIX
NnocNeacTBUA OT MNPUMEHEHUS WNOHM3UPYIOLUX  M3NYYEHUA W©
A0EPHON 3Heprum B NPakTUYecKon [eATesIbHOCTM YenoBeka.
OueHka pucka 06/yYeHMs HacesieHMs B MasiblX [o3ax W
KOHUenuuss o 6ecrnoporoBoM XapakTepe KaHLEepOreHHbiX U
reHeTnyecknx ahdPeKkToB 061yHeHNS.

MpuvHUMNBLI  YCTAHOBAEHNS MpeAesibHbIX YPOBHEW 06/y4YeHus.
[lo3oBble npegenbl 06nyveHus. Kateropum obnyyvaembix nNnl u
rpynn KpUTUYECKUX oOpraHoB. OCHOBHble [030Bble MNpegesibl.
Jonyctumas  MOWHOCTb  [03bl  06/y4veHus. MnaHupyemoe
MOBbILLEHHOE 06/lyYeHne NepcoHana Npu pagnaLloHHON aBapun.
OrpaHuyeHns JONyCTUMbIX [03 06/ly4eHus ans geten u nuy,
penpoayKTUBHOro Bo3pacTa.

NabopaTopHas pa6orTa: «OnpepgeneHne YPOBHS
pPaanoakTMBHOCTM NPOAYKTOB NUTaHNS, NOYB, FOPHbIX NOPO4»

3.8

HenoHn3unpytoLL
ne n3nyvyeHusa

HeunoHusmpylowye n3nyyYeHUss 3/1EKTPOMArHMTHOTO [AuanasoHa,
npupoaHbIe NCTOYHVIKM HEVIOHU3UPYHOLLMX U3TyYEHWIA.
CMrueHMyeckoe HopMUpoBaHWe B Poccum 1 3a  py6exom.
OCOGEHHOCT  GUOJMIOTMYECKOTO  AEUCTBUS  HEMOHW3MPYHOLLIMX
U3nyYeHunii. icnonb3oBaHue B MeauLVHE.

3.9

VoHn3npytowwme
N3NyyYeHns B
Guonornn n
MeanuuHe

PagnonHankaTopHble MeTogbl B 6uonoruun. MpuHumMn metoga u
cthepa npumMeHeHus. MNpeMMyLLecTBoO nepeg, ApyruMn Metogamu
uccnefoBaHus 61010rMYecKnX NpOoL,EeCCOoB. OCHOBHblE
NPeanocbIIKN HafEeXHOCTU MeToda B aHavM3e pesyfbTaTos.
MeToa ABOVHOI U30TOMNHOW METKN. PU3NYECKMe XapakTepuCTUKK
pagnoHyKNuaHbIX MmeTok (3H, **C, *P, 29)).

PagunoHyknngHas AnarHocTumka. MeToabl COBPEMEHHOV
pafanoHyKNUAHOM ANarHocTuKn (ramma-cupHTUrpadus,
SMWUCCUOHHAsA 0OHOMOTOHHAsA WM ABYX(DOTOHHas TomMorpadus).




TpeboBaHusA, npeabsBAseMble K pagunodapmaleBTUYecKum
npenapatam. ®u3nYeckue XapakTePUCTUKN PaAUOHYKIUAHbLIX
MeTOoK (gngC, 123|, 67Ga, 127Xe, 201T|, llC, 1507 18F, 13N).
MpenmyllecTBa pPaavoHYKNNAHON AWArHOCTUKM nepej, ApYrvmMu
mMeTogamu. PacueT slyyeBbIX Harpy3ok Ha OpraH M OpraHusm B
Luenom npuv BBEAEHWM pagvnodapMaueBTMUEeCKUX Mpenapartos.
OpraHuzauns paboTbl pagmonormyeckoin naboparopun.
CaHuTapHO-TUrMeHM4eckue TpeboBaHWSA K  Paamosiormyeckorl
nabopartopun B 3aBMCMMOCTM OT Kriacca paboT. [MpeaensHo
JONyCTUMble aKTMBHOCTW PafMOHYKIMAOB Ha paboyeM MecTe B
3aBMCMMOCTU OT UX PAAMOTOKCUYHOCTHM U Knacca nabopatopun.
CoBpemMeHHble ~ MeToAbl  JlydeBOV  Tepanuu  ONyxosei.
AvcTaHumoHHas, BHYTPMWMNO/IOCTHAS, BHyTpUTKaHeBas,
annavkauMoHHas Tepanus. XapakTepucTuka pagvoHYKNnAOB Kak
NCTOYHUKOB M3/y4yeHns B pagnoTepanuu. NprMeHeHne peHTreHo-
N raMMa-yCTaHOBOK, JIMHENHbIX YCKopuTesneW, HeNTPOHHbIX
WCTOYHMKOB. [lepCrneKkTMBbl UCMO/Ib30BaHNA TSHKEMbIX SAEPHbIX
4yacTuL, U HEMTPOH3axBaTHONM Tepanun B NEYEHNN OHKOJTOTMYECKNX
3a601eBaHNi.

Mpobnema ynpaBneHust y4EeBbIMU PeaKLUAMN HOPMasTbHbIX W
OMNyXONeBbIX TKaHeil. ®pakunmoHupoBaHue [03bl 06/yveHus,
KMHETVKA KNEeTOYHbIX MonynsaumMid npu  hpakuMoHUpPOBaHHOM
o6nydeHun. TloHATME O peokcureHaumm onyxonu. Bbibop
ONTUMa/IbHbIX ~ PEXUMOB  (hpakuuMoHMpoBaHus. MpumeHeHue
paamoceHcMbrnIM3aTopoB 415 NPeoaoneHns paamoycTonumBocTy
TMNOKCUYECKON hpakuumy OnyxoneBblX KIeTok. Mvneprepmus u
rMnepravnkemMmns B Iy4eBoi Tepanuu.

3awmTa 340P0BbIX TKAHEN NyTem co34aHust yMEPEHHOW rMnokcum
BO BpeMmsi 06/1yyeHuns (gbixaHune 'TC); nsbuparesibHoe AeincTeme
TC Ha HopmasibHble TkaHW. [puMeHeHne pPagnonpPOTEKTOPOB.
PeHTreHoamnarHocTunka

3.10

PagnaunoHHas
thapmakonorusi

PaanonpoTeKTopsbl, UX Knaccudmkaums n XMMmyeckas CTpykTypa.
Kputepun 3almMTHOro AeNcTBus PagmonpoTekTopoB. daktop
n3MeHeHnss ao3bl (PNA). MexaHunsmbl 3awmuTHOro addekra:
N3MeHeHne IN3NKO-XMMNYECKNX CBONCTB OMOMOIEKY/, rMnoTesa
«BUOXMMMNYECKOTO LLIOKa», «CynbgrnapuibHas» runotesa. Posb
3. baka, 3.4. Tlpaesckoro, HO.b. KyapswoBa B Wu3yyeHuu
paanonpoTeKTOPOB U MEXaHM3MOB WX 3almuTHOro addekTa.
OcobeHHoCTH hapMakoKMHETUKN " dhapMakoanHaMMKK
NleKapCTBEHHbIX CPeACTB B 06/ly4EHHOM OpraHusme

3.11

PaavaunoHHble
aBsapum

Menuko-caHUTapHble MEPONPUATHSA, HanpaB/IeHHbIE Ha CHVXKEHVE
nocneacTBuii  paguvaumoHHbiX — asapuii.  [NpodmnakTuyeckue
MEPOMPUSATUSA NPU PasHbIX YPOBHSX PagnaLoHHOIO 3arpsi3HeHus
TeppuTOpuiA, NPOAYKTOB NMUTaHMSA 1 pagnaLMoHHOIO BO3A4eincTBYA
Ha Jswogein. KpuTepuun, onpegensiowme BblgENEHNE  30HbI
OTUYXAEHUSA, 30HbI OTCENIEHMSA N 30HbI C JIbIOTHLIM COLMasIbHO-
SKOHOMWYECKMM CTaTycOM. AHa/n3 KPYMnHbIX pPaguaunoHHbIX
aBapuii. Meaunko-counanbHble nocneacTeust aBapum Ha YASC.
Mpobnembl  ManbiX  A03  pajMalMOHHbIX  BO3AENCTBWIA.
Pagnoagantaumsi. PagunaunoHHbIl ropmesmuc.
PagmnoceHcnbunmnsaums dpakrtopaMm okpyxatoLlei cpeqpl

3.12

MpuknagHble
BOMPOCHI
paanobunonormm

Mcnonb3oBaHve  paguaulMOHHbIX — TEXHOMOMMA B TEXHUKE,
CeNbCKOM XO35IiCTBE, Hayke. [OCTUXEHUSI W TMepcrnekTVBbI
HayYHbIX UCC/IeJ0BaHWI B paaMo61osIorim

13.2. Tembl (pasgenbl) AUCUMNANHBI U BUAbI 3aHATUIA

Ne
n/n

HavnmeHoBaHVe TeMbl
(pasgena) pUcumnIvHbI Nekymn

Buapl 3aHATUIA (4acoB)

MpakTu- pynnoBbie
P NabopaTtopHble Py
yeckue KOHCY/IbTaumm

CamocTos
TenbHas

paboTta

Bcero




MpegmeT 1 3agaumn obuen 1
1 | MeauuMHCKOW paanobruonormu. 2 — — — 4 6
BBegeHue B AMCUMMIUHY

dusnyeckne OCHOBbI

2 2 — 4 1 7 14
paanobunonormm

3 | Monatve 2 — 4 1 7 14
paanoyyBCTBUTE/TLHOCTM
MepBuyHbLIE

4 | pagnobuonormyeckume 2 — 4 2 7 15
npouecchbl
MonekynsipHble 1 KNeToYHble

5 | athchekTbl MOHU3NPYIOLLIEN 2 — 4 2 7 15
pagmnaumm

6 PagnaunoHHoe nopaxeHue > . 4 > 7 15
XMBOTHbIX 1 YeNoBeKa
Teopun mexaHn3moB

7 thopmmpoBaHmus 5 . 8 5 7 19
paanobronornyeckmx
ahchekToB

8 IMrneHnyeckoe HOpMMpOBaHe > . 4 1 7 14
panauroHHbIX BO3AENCTBUIA

9 | HenoHusupyoLme n3nyyeHns 2 — — 1 6 9

10 VoHusumpylowwme nsnyvyeHns B 2 . 6 2 6 16
6uoaorMn n MeguumHe

11 | PagmaumoHHas dpapmMakonorus 1 — 4 2 6 13

12 | PagmaunoHHble aBapuu 1 — 4 2 6 13

13 MpuknagHbie BONPOChI > o 6 > 7 17
paanobmnonormm
NTOro 24 52 20 84 180

14. MeToguuyeckue ykasaHusl Asisi 06y4aroLmxcsi o OCBOEHUIO AUCLMUN/INHDI:

N3yuyeHnne gucumnnuHbl «O6Wwan n MefuumMHcKaa paguobuonorusa» npegycMmarpusaeT
yTeHue NeKUUii, NpoBeAeHne N1abopaTopHbIX 3aHATUI 1 CAMOCTOSATENbHYH0 PaboTy CTYyAEHTOB.
BbinonHeHne nabopaTopHblX paboT ©n camocToAaTeNlbHaA paboTa OCYLEeCTBASAKTCA C
MCMONb30BaHNEM KOHCMEKTOB NEKUMA M y4yebHbIX nocobuin. Obyyatowmecss BbINOHAT
nabopaTopHble paboTbl, OTBEYAKOT Ha TEeCTOBble 3a4aHus, BbINOJHAKT 3aZaHusA Tekyllen
arTectaumn. O6yvalolmecs 3HAKOMATCA C TeOpeTUMYecKUM MmaTepuasiom B npolecce
NEeKUNOHHON 4YacTu peanusaumv AUCUUMN/IMHBI, CaMOCTOATENbHONW paboTbl C  TekcTamu
y4ebHMKOB, y4ebHbIX nocobuii, cTateil B Hay4HbIX W Hay4YHO-MpPaKTUYECKUX WU3[aHUAX Mo
NPon0 AUCUUN/IMHBL. Ha nabopaTtopHbIX 3aHATUAX CTYAEHTbI IM60 MHAMBUAYA/ILHO, NGO B
cocTase Masiol rpynnbl BbIMOHAKT yYeb6HO-UccefoBaTebekyto pabory.

B xoAe BbINo/HeHNA nabopaTopHbIX paboT CTyAeHTbl NprobpeTatoT HaBbIKK 0bpaLleHns ¢
6vonornyeckumn  obbektamu, nabopatopHbiM  060pPYAOBAHUMEM U WHCTPYMEHTapUeM,
CaMOCTOATE/IbHO  OCYLLECTB/IAIOT  3KCMEPUMEHTbI,  PErucTpupyroT,  aHaM3upywT U
WHTEPNPETUPYIOT NOJTyYeHHble pe3ynbTarhbl.

PesynbTatbl nabopartopHbix paboT, BkIOYas HEOO6XOAMMble pacyeTbl, 3aKNiYeHUs U
BbIBOAbl, OTBETHI Ha BONPOCHI (3agaHns) ohopMasaTcA B paboyein TeTpaam obydaroLlerocs B
BM/Ee NpoToKona uccrefosaHus. B KoHLe nabopaTtopHOro 3aHATUA pe3ynbTaTbl U Martepuasbl
yuyebHO-MccnefoBaTenbCKkoil paboTbl AoKNaAblBalTCA npenogasarento, npu HeobxoaMMocTu
obcyxpatotcs B rpynne (otyeT o0 abopatopHoM 3aHATMM). B cnydasx  nponycka
NabopaTopHOro 3aHATUSA N0 KaKUM-TIM60 NpuynMHamMm obydarowmiica 06sa3aH ero caMocTosATeIbHO
BbINO/IHUTL MOJ, KOHTpO/sieM npenojasartesiai BO BpPeMs WHAMBUAYaNbHbIX KOHCY/NbTaLuuiA.
TekywWwmii KOHTPO/Ib 3HaHWI ob6ecneunBaeT MPOBEPKY OCBOEHWS Yy4yebGHOro MaTepuana,
npuobpeTeHnsa 3HaHWWA, YMEHWA U HaBblKOB B MNpoLecce ayAuTOPHOW W CcaMOCTOATEsIbHOW
paboTbl 06yyaroLmMXcs, POPMUPOBAHUSA COOTBETCTBYHOLLMX KOMMETEHLMIA.

TekyLwmnin KOHTPONb 3HAHUI NO AUCLMNINHE BKIOYaET B ceba OTYeTbl 0byyaroLmxca no
nabopartopHbIM paboTam, BbINONIHEHNE 3a/jaHWii K NEKUUSAM 1 1abopaTopHbIM 3aHATMAM. Mpu




MOArOTOBKE K TEKYLLEMY KOHTPO/H0 06yYalolnecs n3yyatoT U KOHCNEKTUPYIOT PEKOMEH1yeMyto
npenogaBaTtesieM yyeGHyl NuTepaTypy Mo TEMaM NEKUMOHHBLIX U /TabopaTopHbIX 3aHSATUN,
CaMOCTOSITE/IbHO OCBaMBAIOT NOHATUIHLIV annapaT AUCLMMN/INHBI.

MnaHMpoBaHMe 1 OpraHM3auusi TEKYLEro KOHTPOMS 3HAHWA, YMEHWUdA 1 HaBbIKOB
OCYyLLeCTBNSIeTCS B COOTBETCTBMU C coAepxaHuem pabouyeil nporpamMmbl M KaneHaapHo-
TEMATUYECKUM M/TAHOM C NMPUMEHEHUEM (POHAA OLLEHOUYHBIX CPEeACTB.

®opMOil NPOMEXYTOYHOIM aTtTecTaymMm 3HaHWA, YMEHWA W HaBbIKOB OOy4valLMXcs B
cemecTpe B ABnsieTca 3ayeT, a B cemecTpe C — 3K3aMeH.

15. lepeyeHb OCHOBHOW U [AONOJIHUTE/ILHOW NUTepaTypbl, PECYPCOB WHTEPHET,
Heo6Xo4NMbIX A1l OCBOEHUS AUCLUUN/IUHbI

a) OCHOBHasi JIuTeparypa:
Ne
n/n

MCTOYHMK

AKkmya/ibHasi paduobuosioausi: Kypc nekyuti / /1. A. UnbuH [u 0p.]. — M. : Mi3damesnbckul dom M3AU,

1 | 2015. — 240 c. — 3bC «KoHcynnbmaHm cmyoeHma», —
http.//www.studentlibrary.ru/book/ISBN9785383009321.html|

Bepewako . . Paduobuosiocusi. mepMuHbl U NOHSMUS | 3HYUK/. chpas. / . . Bepewako, A. M.
Xoodocosckasi ; Hay. akad. Hayk benapycu, VIH-m paduobuosioauu. — MUHCK ;| benapyckasi Hasyka,
2016. — 340 C. — 3BC «KoHcysibmaHm cmyodeHma». —
http.//www.studentlibrary.ru/book/ISBN9789850820174.html|

Kyopswos 1O. bBb. PaduayuoHHasi 6uoghusuka. PaduoyacmomHble U  MUKPOBO/IHOBbLIE
3 | anekmpomacHumHsie usnyyeHus / tO. b. Kydpswos, FO. ®. Mepos, A. b. Py6uH .— M. : dusmamium,
2008. — 181 c.

Jlyyesasi duazHocmuka u mepanusi. Obwasi /ly4esasi duazHocmuka : y4ebHuk : 8 2 m. / C. K. TepHosoli
4 | [udp.]. — M. : TOOTAP-Medua, 2014. — T. 1. — 232 ¢. — 3BC «KoHcy/ibmaHm cmyodeHma». —
http.//www.studentlibrary.ru/book/ISBN9785970429891.html|

Jlyyesasi mepanusi ; y4ebHuk / [I. E. TpychaHos, M. A. AcamypsiH, I. M. KapuHos, B. H. Manaxosckuli]
5 | ; nod peod. I'. E. TpyghaHosa. — M. : T'OOTAP-Medua, 2013. - 208 c¢. — OBC «KoHcy/nibmaHm
cmydeHma». — http.//www.studentlibrary.ru/book/ISBN9785970425145.html

Jlyyesasi mepanusi 8 0HKos102uu / nod ped. B. M. Huccosa, M./. asbidosa. — M. : TOOTAP-Medua,

6 | 2011. — 3bC «KoHcysibmaHm cmyodeHma». —
http.//www.studentlibrary.ru/book/970406762V/0004.htm|

Jlyyesasi mepanusi. dusuka ussiydeHud, 0o3umempusi, monomempusi, paduobuo102Uu4ecKuUe OCHOBbI,

7 | npuHyunbl U MemMoosbl / A. B. boliko [u dp.]. — M. : TOOTAP-Medua, 2011. — 36C «KoHcynibmaHm
cmydeHma». — http.//www.studentlibrary.ru/book/970406762V0040.html.

OcHosbl KnuHu4veckol paduobuosioauu [n1ekmpoHHbIl pecypc] / M. C. [xolHep, O. [x. BaH Oep
Koeesnb ; nep. ¢ aHen. — 3-e u30. (3/1.). — S71eKkmpoH. mekcmosble daH. (1 ¢palin pdf : 607 c.). — M. :
Jlabopamopusi 3HaHul, 2017. — 396C «KoHcynemaHm cmyodeHma». —
http.//www.studentlibrary.ru/book/ISBN9785001014676.html|

OcHOBbI K/IuHU4eckoli paduobuosioeuu [31ekmpoHHbIl pecypc] / M. C. [xolHep, O. [x. BaH Oep
9 | Koeesb ; nep. ¢ aHen. M. : BUUHOM. Jlabopamopusi 3HaHul, 2013. — 600 c¢. — 36C «KoHcy/ibmaHm
cmyodeHma». — http.//www.studentlibrary.ru/book/ISBN9785996321209.html

Paduobuosiozus. PaduayuoHHasi 6e30nacHOCMb CE/1bCKOX0351UCMBEHHbIX XUBOMHbIX / B. A. Bydapkos
10 | [udp.]; nod peod. B. A. Bydapkosa, A. C. 3eHkuHa. — M. : KonocC, 2013. — 351 ¢. — 9bC
«KoHcysibmaHm cmyodeHmax». — http.//www.studentlibrary.ru/book/ISBN9785953205368.html
Tokcukosioeusi U MeduyuHcKas 3auuma : y4eb. nocobue / U. A. benoHozos, 4. A. CaMOXuH. —

11 | MuHck : Bblwaliwas wkona, 2014. — 412 ¢. — 3bC «KoHcyibmaHm cmyodeHma», —
http.//www.studentlibrary.ru/book/ISBN9789850624116.html|

0) Joro/IHKUTeNbHAS JINTepaTypa:

No
VcTouHMK
n/n
12 Bapcykos O.A. PaduayuoHHasi akosioausi / O.A. bapcykos, K.A. bapcykos. — M. : HayuyHbil mup, 2003.
—253c¢.
13 benosepckuli .H. PaduayuoHHasi akosioausi : y4e6. 0s151 cmyod. sy3os8 / .H. benoszepckuld. — M. :

Academia, 2008. — 382 c.




Bbiukosckas V.b. Mpob6iema omoasieHHoU paduayuoHHoU aubesnu kinemok / N.b. bbidkosckas. — M. :
14
3SHepzoamomuzdam, 1986. — 157 c.
15 Bnadumupos B.I". Paduo3zawjumHbie aghghekmsal y XUBOMHbLIX U Yesioseka / B.I. Bnadumupos, T.K.
[xapakbsiH. — M. : QHepaouszdam, 1982. — 89 c.
17 BoeHHasi moKkcuko/io2usi, paduobuosiozusi u MeoduyuHckas 3awjuma : y4ebHuk / C.A. KyyeHko [u dp.].
— CI16. : POJ/IMAHT, 2004. — 526 c.
18 ro3eH6yk B./1. [Josumempudeckue Kpumepuu msixecmu ocmpo20 06/1y4eHusi yesioseka / B.J1.
roseHbyk, N1.6. Keupum-Mapkyc. — M. : SHepeoamomu3zdam, 1988. — 184 c.
loHyapeHko E.H. Xumuydeckas 3awjuma om jiy4e8020 nopaxeHusi: [pakmuyeckoe pykosoocmaso u
19 | nekyuu no paduayuoHHoU 6uogusuke : yuyeb. nocobue / E.H. NoHYapeHko, HO.6. Kydpsiwos. — M. :
nN30-80 MI'Y, 1985. — 249 c.
20 Kyopsiwos t0.6. PaduayuoHHas 6uogusuka : (UOHU3UPYyowue us/yyeHus) ; y4eb. 07151 cmyo. 8y308. —
M. : dusmamsaum, 2004. — 442 c.
Mockasnes KO./. Paduobuosio2usi UHKOPNOPUPOBaHHbIX paduoHykudos / FO./. Mockanes. — M. :
21
3Hepeoamomuszdam, 1989. — 263 c.
MsicuHa B.T1. V136paHHbIe 1IeKYUU NO 2eHeMUKe Ye/io8eKa U paduobuosioauu [S1eKmpoHHbIl pecypc] :
20 y4yebHoe nocobue 0715 By3o8 / B.I1. MsicuHa, B.H. Kanaes ; BOpoHeX. 20C. yH-m .— 371€KMPOH.
mekcmossble oaH. — BopoHex : uriy Bry, 20009. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-143.pdf>.
23 MemuH B.I". Paduobuosioauyeckue 0CHOBbI CUHepau4YecKux s3aumodelicmsuli 8 6uocghepe / B.T".
MemuH, '.I1. )Kypakosckas, /1.H. Komaposa. — Mocksa : TEOC, 2012. — 218 c.
24 lMusosapos O.I1. PaduayuoHHasi akosioausi ; y4eb. nocobue / 1O.I1. Nusosapos, B.M1. Muxanes. — M. :
Academia, 2004. — 238 c.
25 PyoHes A.B. PaduayuoHHas akosiozusi : y4yeb. nocobue / A.B. PyoHes. — M. : 1130-80 Mock. yH-ma,
1990. — 87 c.
26 CmupHos C.H. PaduayuoHHasi akosioeus : y4eb. nocobue / C.H. CmupHos. — M. : MH3I1Y, 2000. —
134 c.
Cmapkos B./[]. PaduayuoHHas akosioaus : y4eb. nocobue / B.[l. Cmapkos, B./. MuayHoB. — TOMeHb :
27 -
TromeHckuli dom neyamu, 2007. — 399 c.
28 ®edopeHko b.C. Paduobuosiozuyeckue aghghekmbl KOpNyCKy/ISIPHbIX U3/Ty4YeHul. PaduayuoHHas
6e3onacHocmb Kocmu4veckux nosiemos / b.C. ®edopeHko. — M. : Hayka, 2006. — 188 c.
SpmoHeHko C.I1. Paduobuosiozus yesioBeka U XusomHsbix : y4eb. nocobue / C.I1. SipmoHeHKOo. — M. :
29
Bbicw. wk., 1988. — 424 c.

B)MH)OpMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTe/ibHble pecypcbl (ohuumnanbHble pecypcbl UHTEPHET):

Ne n/n Pecypc

31ekmpoHHO-6Ub/1UOMeYHas cucmema «YHusepcumemckasi bubsuomexka ONLINE».—
https.//biblioclub.ru/

3nekmpoHHO-6ubIuomeYyHas cucmema «/laHb». — http://www.e.lanbook.com.

3nekmpoHHO-6Ub/1UOMeYHasi cucmema «KoHcy/ibmaHm cmyoeHma», —
http://www.studentlibrary.ru/

AnekmpoHHbIl kamasioe 3HE BIY. — https://lib.vsu.ru/zgate ?Init+lib.xml,simple.xsl+rus

HayuyHasi anekmpoHHas 6ubnuomeka. — https://elibrary.ru/

O] W [N =

PubMed. — ncbi.nlm.nih.gov/pubmed/

16. NepeyeHb y4eOHO-MEeTOAUUECKOrO 06ecneveHns A1 CaMOCTOATEIbHOK paGoTbl

Ne n/n VICTOYHMK

Bepewako I. . Paduobuosio2usi: mepMuHbl U NOHAMUS © 3HYuk/. cnpas. / I. . Bepewako, A.

1 M. Xodocosckasi ; Hay. akad. Hayk benapycu, VIH-m paduobuosiocuu. — MUHck @ benapyckas
Hasyka, 2016. — 340 c — 3BC  «KoHcynbmaHm cmydeHma. —
http.//www.studentlibrary.ru/book/ISBN9789850820174.html|

2 lMpakmukym no 6uoghusuke / B.I. Apmroxos [u dp.] ; BopoHex. 2oc. yH-m ; nod o6w. ped. B.T.
Apmroxosa. — BopoHex : Vizdamesnbckul dom BIy, 2016. — 313 c.

3 Bbuogpusuka / B.I'. Apmroxos [u dp.] ; nod ped. B.I. Apmioxosa. — EkamepuHbéypa ; M. :

Jenosasi KH. : Akad. [Mpoekm, 2009. — 293 c.




17. OGOpasoBaTe/ibHble TEXHO/IOTUU, WCMNOMb3yeMble NpU peannsayum ydyeGHoI
AUCUUNNVHBbI, BK/KOYaA [UCTAHUMOHHble oO6GpasoBartesibHble TexHonorum (OOT,
3NeKTPOHHOe 06yuyeHue (30), cmelwlaHHOEe 0GyUYeHuUe):

DreamSpark (HeorpaHuyeHHOe KOJ/1-BO HACTOJIbHbIX W CepBEPHbIX OnepaumoHHbIX CUCTEM
Microsoft ana ucnosb3oBaHMa B y4eOHOM M Hay4yHOM MpoLecce) - /IMUEeH3na AeicTByeT [0
31.12.2019, por. 3010-15/1102-16 ot 26.12.2016. Microsoft Office Professional 2003 Win32
Russian, 6eccpoyHasn nuueHsuna Academic Open, gor. 0005003907-24374 o1 23.10.2006.
OdoncHaa cuctema LibreOffice 4.4.4 (CBo604HO pacrnpocTpaHseMoe nporpaMmmHoe
obecneyeHne). Cuctema ynpasneHus odbyyeHmem Moodle (CBo6oaHO pacnpocTpaHsiemoe Beb-
npunoxeHune — Jiuensnsa GNU GPL). AHtusnpyc Dr. Web (cy6smueH3noHHbIi KoHTpakT 3010-
07/77-17 ot 29.12.2017, peictyeT A0 28.02.2019)

18. MaTepnanbHO-TeEXHUYECKOe obecneyeHne AUCLUNIINHDI:

YuebHas ayautopus oSt NPOBEAEHUSA NIEKUMOHHbBIX 3aHATUIA U 3aHATUMIA CEMMHAPCKOro Tuna
(nabopaTtopHble 3aHATWA), O1A MPOBEAEHUSA TPYMMOBbIX U MHOVBUAYASIbHbIX KOHCY/bTauui,
TEKYLLLEro KOHTPO/Ii M MPOMEXYTOYHOW aTTectaumm: HoyTobyk Asus X55A/X55A, npoektop
Sanyo, WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YuebHas ayguTopus LN NPOBELEHUs 3aHATUA  ceMmHapcKoro Tuna (nabopaTopHble
3aHATUA), 419 NPOBeLEeHNs TPYNNoBbIX U UHANBUAYASIbHBIX KOHCY/bTaL Wi, TeKyLLEero KOHTPO/IS
N NPOMEXYTOYHOIN aTTecTauun: crneuyannsvpoBaHHas mebesib, Habop abopaTtopHoO nocyapl
M LUTATUBOB, BbITSXKHOW LIKad), 403aTopbl, MUKPOCKONbl Buomea-2, ueHtpudpyra Eppendorf.

OO0 «MexpernoHasnbHbln MeAULUMHCKAA LEeHTP paHHer AMarHoCTUKM WU NlevyeHus
OHKOJIOTMYeCKMX 3abonieBaHuii», UUKNOTPOHHOPAANOXUMUYECKOE OTAENEHNE: MEeONUMHCKNIA
UMKNOTPOH Eclipse, pagnohapmaleBTyecKoe obopyaoBaHve ans npov3BoacTBa
dTOPAE30KCUIIIOKO3bl (3 WT.), 060pyLOBaHWe aHa/IMTUUCEKON nabopaTopun oThesna KoTposs
KauecTBa, buorpacd 419 NO3UTPOHHO-3MMUCCMOHHOW ToMOorpadonm, poboTmanpoBaHHas yctaHoBka Kiber
knaif ans ctepeoTakcMYeCcKor paavoxupyprin, annapar Aa paguotepanin Tomoterapi.

19. OLeHOUHbIe CpeAcTBa ANA NPOBeAEeHUs TeKylleli 1 NPOMEeXYTOUYHOW aTTecTauuii
MopsiAOK OLEHKM OCBOEHUSI 06y4aloLMMUCS Y4yeBHOro MaTepuasia onpegensiercs

coflepXXaHMeM cneayrLmnx pasaesios AUCLUUNNHBI:

HavmeHoBaHue WHavkaTop(bl)
Ne KomneTteH
n/n pa3gena gUCUMnInHLI () LOCTUXEeHNA OueHouHble cpeacTea
(moayns) KOMMNeTeHummn
MpeameT 1 3agaun (OMK-3) (OMK-3.1)
o6Len n meguuuHckon | CnocobeH Oka3sblBaeT 3a/1aHWS!, OTUETHI M0 NAGOPATOPHLIM PAGOTaM
1 gi‘gzzgnzn;mw ggll;loanOB M?_I%T\AL"OMU'IEKXPO KM npomesxxyTouHoi atTectaumm
AVCcuMnviHy cneunanus | nUcnosib3oBaHune
2 ®un3nyeckme oCHOBbI npoBaHHoe M 3afaHus, oTyeTbl N0 N1abopaTopHbIM paboTam,
pagvuobuonorum AvarHoctn | cneumaan3vpos KM npomexyToyHoit aTTecTaLum
MoHATHe yeckoe 1 aHHoro 3 6 5
3 DA/NOUYBCTBUTENLHOCT | N1EUEBHOE | MArHOCTMHECKO ajjaHns, oT4eThl Mo 1aGOPaTOpHbEIM paGoTam,
" 060opyaoBa | ro 1 neueGHoro KM npomexxyTouHom attectauuu
I'IepBV|qu|e HWne, 060py,£l,OBaHI/Iﬂ, 3 6 6
4 PaANOGUONOrMIEcKMe NPUMEHSITH M€ [ILHCKINX afjaHns, OT4eThl Mo 1aGOPaTOPHBEIM paGoTam,
NPOLIECCHI MeauLMHC u3nenuii KM npomexxyTouyHon atTectaunm
MonekynsipHble 1 kne npeaycMoTpeHH
5 | KneTouHble athbekTbI nspenuns, bIX 4N 3afaHuis, OTYEThI Mo /1Ta60paTopPHbLIM pasboTam,
NOHM3MpYOLLE NeKkapcTee | MUCNo/1b3oBaHUsA KM npomexyTouHoit atTectauum
paguaunn HHblIE B
PaavauyoHHoe cpencTtsa, | npodpeccuoHanb 5 6
i 3agaHus, oTyeTbl Mo 1abopaTopHbIM paboTam
KNeTo4Hble Hou ccpepe y '
6 Zgggg(ee;;e HKNBOTHBIX U NPOAYKTbI bep KVM npomexyTouHol atTectauum
7 | Teopun MEXAHN3MOB N TEHHO- 3a/jaHnsa, oT4YeTbl N0 S1a6opaTopHbLIM paGoTam,




HavmeHoBaHne NupukaTop(bl)
No KomneteH
nn pasgena gucuMnavHbI uns(n) LOCTUXEHUSA OueHouHble cpencTea
(moayns) KOMNeTeHummn
hopmMupoBaHns
pagnobronornyecknx K/IM npomexyTo4HOi1 aTTectaumm
adhdpekToB
mrneHunyeckoe
8 HOpMKpOBaHve 3afaHuns, oT4YeTbI N0 1labopaTopHbIM paboTam,
pagnaunoHHbIX KVM npomexyTo4Hol atTectauum
BO3/€ECTBUIA
9 HevoHunsupywoume 3agaHus, 0T4eTbl N0 abopaTopHbIM paboTam,
n3ny4vyeHua KVM npomexyTouHol atTectauum
10 Ka?nH;f:fmy;OBmg%normm CIZ)KeHepH 3anaHus, oTyeTbl Mo na60pvaTOprlM paboTam,
W MEaVLIMHE TeXHOOM KM npomexyToyHou aTtTecTaumm
11 PagnaunoHHas n, 3afjaHus, oT4eThbl No na6opvaTopr|M pa6oTtawm,
(jpapmaKonorMﬂ npegycmoT KM npomexxyTouHoW atTectaunm
peHHble 3agaHus, oTyeTbl N0 1abopaTopHbIM paboTam,
12 | PaanauvoHHble asapum nopsiakam A KM npome»(yTquopM aT'IF'JECTaLI,pVIVI
13 MpuknagHbie BONpPOoChI 7 3agaHus, oTyeTbl No na60pvaTopr|M pa6oTam,
pagnobuonorum oKasaHus KM npomexyTouHoit atTecTtauum
MpOMEXYTOUHAAMEFIBCHEL NS KVIM npomexyTo4Holi atTectauun
dhopma KOHTPO/IS — 3a4eT, 3K3aMeH

20. TunoBble OLEHOYHbIE CcpeAcTBa U MeTOAUMYEecKMe MaTepuasbl, onpegensioume
npoueaypbl OLeHMBaHUSA

20.1. TeKywWwmit KOHTPO/Ib yCNeBaemMmocTun

KOHTpO/b ycneBaeMocTu No AUCUUM/IMHE OCYLLECTBASETCA C NMOMOLLBIO CeAyLWNX OLEHOUYHbIX
CpeacTs:

chadva nabopaTopHbIX paboT;

BbIMNOJSTHEHME NPAKTUYECKUX 3adaHUiA.

OnucaHne TeXHO0rMM NPoBeAeHUSs

Mpumep naGopaTopHOW pa6boTbl N0 y4eGHOW AUCUUNIINHE
B1.0.37 O6was n meguLMHCKana pagmnoononorus

NaGopaTtopHasa pa6oTta. OnpegeneHve 6eTa-paguoakTUBHOCTM npenapata C 3a4aHHOW CTeneHbio
TOYHOCTMW.
MaTtepuanbl u o6opyaoBaHue: pagmomeTtp b-3, paanoakTuBHbINA Npenapar, cekyHaomep.
Lenb pa6oTbl: onpefenvtb paanoakTMBHOCTbL Npenapara ¢ 3aZ,aHHOM CTENeHb TOYHOCTMW.
Xop paboThbl

MepeknioyaTtesib NONSPHOCTY NepecyeTHOro npubéopa NocTaBUTb B MOMOXEHUE «+». BKIHOUYMTL
YCTaHOBKY B CeTb, Nepea Hadyanom paboTbl yCTaHOBKA AO0/MKHA MPOrpetbcsl B TeydeHue 15-20 MuH.
Mepep Hayanom paboTbl NOKa3aHUA AeKaTPOHOB [AO/HKHblI PABHATLCA HY/IH0, A1 3TOT0 HY)XHO HaxaTb
KHOMKYy «C6poc». [1ns Toro, 4tobbl onpeaenvTb pagMoakTUBHOCTb npenapata C 3aflaHHON TOYHOCThIO,
HaZo nonb3oBaTbcA Tabnuuein banna. [Ons 3T0ro HeO6XOAMMO ONpefenUTb KOMMYECTBO UMY bCOB
npenapara ¢ poHom (n) 1 choHa (Ng) 3a 1 MUH. 3mepeHmns NpoBoAUTL HE MeHee Tpex pa3. OnpeaenuTb
3HayeHne koapdmumeHTa K no dopmyne: K= n/ng. Monb3ysacb Tabnuuein banna, onpeaenutb, Kakoe
KO/IMYECTBO MIMIMY/IbCOB HYXXHO nogcuuTartb Ans npenapata ¢ poHoM (Nn) v dooHa (Ng) npn gaHHoOM
koapbpuuymneHte K. CTeneHb TOYHOCTU, C KOTOPOI HY)XXHO onpefesnivTb akTUBHOCTb npenapara, 3ajaeTcs
npenogasaresieM. Paccuntatb Heobxoaumoe BpeMsi cyeTa MMMysbCOB npenapata n doHa: ta=Ni/nn,
ts=Ng/Np. Bpemsa okpyrnaTb 4O MUHYT B CTOPOHY yBesimyeHusi. C NOMOLLbIO CHETUMKA PagMOaKTUBHBIX
yacTuu, onpeaennTb Konndectso nmnynbcoB ot npenapata (N'y) un poHa (N') B TeHEHME BPEMEHU T, U tg
COOTBETCTBEHHO. [No/lyYeHHble pe3ynbTaTbl 3aHeCTU B Tabnuuy. Bblumcintb akTMBHOCTL npenapaTta (An)
n oHa (Ap) no cpopmynam: A, = N'w/tn - N'g/ty, Ap = N'y/ty. BblpasuTb akTMBHOCTbL npenapara u
pafMoakTUBHOrO (poHa B Gekkepesax U MUKPOKIOpU. locne OKOHYaHWs 3KCMepUMEHTOB NPOBEPUTH, C



Kakoi cTeneHbio TOYHOCTU A' 6bI/IM NpoBeAeHbl noacyeTbl. Caenarb BbIBOA, O PaAMoaKTUBHOCTI dhoHa U
npenapara.
OTBEeTUTb Ha BONpPOCHI:
1. Uto npeacTtaBnsieT coboi pagnoakTUBHbIN pacnag 3/1eMEHTOB?
2. [lalite xapakTepucTuKy BUAOB pagnoakTMBHOro pacnaja.
3. Cchopmynupyiite 3aKOH pagnoakTMBHOIO pacnaga.
4. OxapakTtepuayiite 4eTEKTOPbl MOHNU3UPYHOLLNX U3NYyYEHWIA.
5. OnuwnTe NpMMeEHeHne paanoakTUBHbIX N30TONOB B GMON0MMK U MeauLMHE.

LLla6noH oTyeTa 0 BbINOMHEHUU NTaGopaTOpPHOI paGoTbl

OTyeT 0 BbINosIHeHUN nabopaTopHoi paboTbl Ne _ <HasBaHuMe TeMbl>, BbINOSIHEHHOW B paMkax
ancumnnavibl b1.6.32 O6wan n MeguumHckas paguobuosnorusi obydarowmmes Kypca <®.1.0.>,
cneumanbHocTb — 30.05.01 MeanumnHckas 6UoxmMmns

Llenb pa6oThbl:

QTanbl paboTbl:

OGopypoBaHue U maTepuabl:

Xop pa6oTbl: (KpaTkoe onucaHve xofa paboTbl C yKaszaHMeM MNepBUYHbIX [AaHHbIX,
pacyeTHbIXx  opmyn,  pe3ynbTaToB  MNPOMEXYTOUHbIX W KOHEYHbIX  pacyeTos;
NNNICTPaTUBHbLIA MaTepuan (rpadukn, ooTorpadun n np.), obobujarolme Tadbimubl)
BbiBOAbI:

Tpe6oBaHUs K BbINOJIHEHWIO 3a4aHWI (MW LWKasbl U KPUTEPUM OLLEHMBAHMS)

Kputepun oueHku:

Kputepumamm oueHnBaHUs BbINO/IHEHUA nabopaTopHoO paboTbl ABAIOTCA:

— NOAroToBKa K 3aHATUIO (0hopmMsieHne 3aHAaTUSA B paboyeil TeTpagnm B COOTBETCTBMM C
MeTOANYECKMMN peKOMeHOaLMAMN);

— OTBETbI Ha YCTHbIE BOMPOCHI N0 TEME 3aHATUA U cofepXaHunio nabopaTtopHor paboTsl;

— aKTVMBHOCTb M CaMOCTOATENIbHOCTb MNPY BbINO/IHEHUN 3a4aHWiA;

— odhopMNeHne pesysibTaToB B COOTBETCTBUN C METOANYECKMMWN PeKOMeHAaLUAMN;

— YMEHMe aHa/M3upoBaTb, 06CYXAaTb MOJlyYeHHble pe3ynbTaTbl U CaMOCTOATENIbHO
hopmy/iMpoBaThb BbIBOAbI.

Pa6oTa cumTaeTcs BbIMO/THEHHOW 1 3a4YTEHHON, ECNN CTYAEHT B KOHLE 3aHATUS NpeacTaBun
OTYeT B COOTBETCTBUY C AAaHHbIMW METOANYECKUMU peKoMeHAaunaMu.

MNMepeyeHb NPaKTUUYECKUX 3afaHunii

MpuMmepHaAa CTpPyKTypa Tecta (BapuaHT TecTta) No yueOGHO gUCUUN/INHE
B1.0.37 O6wasa n meguLUMHCKana pagnoononorus

3apaHue Ne 1: BbIGpaATh NpaBu/ibHbIA OTBET UM NPaBU/ibHbIE OTBEThI:

1. EanHnueli nornouleHHon aosbl iBnsietcs: a) [p (Fpein); 6) P (PeHTreH); B) pag; r) bk (Bekkepensb).

2. 3apsf, BO3HMKAKOWWA B eaMHULE MaccChbl nornotutens (B BO3AyXe), - 3TO: a) paAvoakTUBHOCTb; 6)
NOrsIoWeHHas 403a; B) 3KCNO3ULUMOHHAaA [03a; I) IMHeHasA NA0THOCTb MOHM3aLUNNn.

3. EavHuueli aktuBHOCTU pagmoHyknaa aensetcs: a) bk; 6) Kn/kr; B) Ix/kr; r) Ku (Kiopn).

4. lns pacyeTa 3KBUBa/IEHTHOW [03bl HEOOXOAMMO 3HATb: &) 3KCMO3MLUNOHHYI0 [03Y; 6) NOrMOoLWEHHYO
[03y; B) B3BELUMBANOLLNA KOINAULMEHT, XapaKTEPU3YIOLINIA BENMUYNHY NIMHENHON nepefayn SHeprum
N3/1y4eHuns; 1) MOLLHOCTb [103bl.

5. MpuHumMn, cornacHo KOTOPOMY TOJIbKO Ta YacTb 3HEpPruum U3flyvyeHus Bbi3blBAeT WU3MEHEHWUS B
BeLlecTBe, KoTopas Mor/iowaeTcsa AaHHbIM BellecTBoM, cdhopmynvposas: a) Kiopu; 6) bekkepenb; B)
Ipotryc; r) Kyapsiios.

6. K MOHU3UPYOLWMM M3My4YEHUsIM OTHOCAT: a) WK-uanydeHume; 6) YP-usnyyeHue; B) y-U3NyyeHUe; r)
BMAUMOE U3NyYeHHUe.

7. BeTa-yacTuupl — 3TO: @) A4pa atoMa BoAopoaa; 6) aapa atoma resims; B) 3/1EKTPOHbI; ) HENTPOHbI.



8. BenimumHa noteHumana noHnsauum coctaenseT: a) 1 aB; 6) 10 aB; B) 100 3B; r) 1000 3B.

9. WNoHum3aumio aTtomMoOB W MOJMEKY/N BbI3blBAET: a) YP-usnyyeHve, 6) BUAMMOE U3NyYEHUE; B)
PEHTTEHOBCKOE M3nydeHune; r) IK-nsnyyexue.

10. MonekynsipHble MexaHu3Mbl OGMOIOrMYECKOr0 AEeNCTBUS WMOHU3UPYIOLWEA paguauum ulyyaet: a)
dhoTobUOMOrMA; 6) paguaunoHHas 6uodnsnka; B) MOMeEKynspHas 6uodmsnka; r) snekTpoMarHuTHas
6uonorus.

11. MNepuog ¢ 20-x rogoB Ao 1945 roga XX Beka HasblBatoT: a) onucaTeflbHbIM MepuoaoMm B
pagno6uonornm; 6) KONNMYEeCTBEHHOW paguobuosnorveli; B) NEPUOAOM  U3YUYEHUS MEXaHW3MOB
MOANULMPOBAHHOW pPagnuoYvyBCTBUTE/IBHOCTU; ) NEPUOLOM U3YYEHUS MeXaHU3MOB AeNCTBUSA MasibiX
[03 paguauun.

12. OnA XapakTepuCTUKM pPas/iMyHbiX BUAOB WOHU3MPYHOLMX W3/TYYEHWA WUCNONL3YKOT MOHATUA: a)
NIMHENHOWN nepefayn sHepruun; 6) oTHOCUTESbHON Guonornyeckon adpekTmBHoCTU; B) Ds7; ) ceveHus
MULLEHN S.

13. Nop, «NMMHEHON Nepefadeli aHeprun» NOHMMALT: @) CpefHee YMC/I0 YacTul, nponeTarwLmx Yyepes
eOUHWYHYO nnowagky; 6) cpefHee 4MC/I0 WMOHOB, 00pasOBaHHbIX Ha eauHWUy MyTW 4YacTuubl; B)
cpefHve NOoTepu 3HEprun Ha efvHuly nyTu YacTuubl B npegenax obbema ee Tpeka; ) BeNYUHY
SHEeprv NOHM3NPYIOLLETrO U3yYeHNs, NnepefaHHyo BELLECTBY.

14. Kpusble «A03a-aphekT» B cryyae OAHOyAapHOro npouecca HocAT: a) S-06pasHblil XxapakTep; 6)
3KCMNOHEHLNaNbHbIV XapakTep; B) Napabonmyecknin xapakrep; r) MMHENHbIA XxapakTep.

15. buom3anueckas TpakTOBKa 3KCMEPUMEHTA/IbHbIX KPUBbIX «A03a-adhekT» 6asupyetcs Ha
NPeAcTaBfieHNsAX 0. a) [OUCKPETHOW NpUpoAEe  WOHU3MPYHOLMX — U3JTYYEHWA; 6)  pas/InyHol
pagnovyBCTBUTENBLHOCTU GMOMOMEKY/T B 06/1y4aeMoil cucTeMe; B) BEPOSATHOCTHOM (CTaTUCTUUECKOM)
Xapakrtepe nepegaun aHeprum 6MoobbEKTY; I) HaIMYMK B G006 BEKTAX CUCTEM penapauun.

16. Mepoli pagnoyvyBCTBUTENIBHOCTU K/IETOK, OnNpefesiieMoli Mo KPWBOW BbDKMBAHWSA, CIYXWT: a)
NVHelHasa nepefava aHepruy; 6) oTHocuTesNlbHasA 6uonoruyeckas apekTMBHOCTb; B) Ds7; ) ceyeHune
MULLEHN S.

17. TMpouecc nepefayn sHEPruv M3NyvyeHUs BELLECTBY peasim3yeTcs BO BpPeMs: a) OMOonornyeckomn
cTaaun AeicTBus pagvaumu; 6) XMMUYECKOW cTagun AencTBus paavaumn; B) OU3NKO-XMMUYECKOW
cTaann aencTemsa paavaunm; r) nu3nyeckon ctagmm AencTBns paguauun.

18. MepBUYHbIMM NPOAYKTaMK pagmonmnsa Boapl AenatoTcs: a) H; 6) OH'; B) €uwgp.; T) O

19. KocBeHHOe (Henpsmoe) AeilcTBUE pajvaumy Ha MOJeKy/bl CBA3aHO C: a) HemnocpefCcTBEHHbLIM
MOr/IOWEHNEM 3IHEPrun U3slydyeHuss Mosiekynamu; 6) obpasoBaHMeM MNPOAYKTOB pajmoninia BoApl; B)
NepoKCUAHbIM OKMUC/IeHMEeM NUNUAOB: T) npucyTcTereM O, B 06/1y4aemMon cucteme.

20. CrteneHb NpOSABNEHWS peakuuii 6uomosiekyn Ha obnyyeHme — 3T10: a) Dsz; 6) pagnaumoHHo-
XUMWUYECKNIA BbIXOA,; B) PaAN0OYyBCTBUTENIbHOCTD; ) MPOLEHT NHAKTUBaL MW,

21. Haubonbllylo pagmoYvyBCTBUTE/IbHOCTb MPOABAAIT MOMEKY/bl — 6GMONoANMEpbl: a) 6eniku; 6)
HYK/IEVMHOBbIE KMC/OTbI; B) Nosmcaxapuabl; r) aunuapl.

22. lMpuuynHoli 6Gonee BbICOKOW PafvOYyBCTBUTENILHOCTU KNETOK MO CPaBHEHUIO CO CBOGOAHLIMU
o6uomonekynamm  ABnsietcs: a) 6onblume  pasmepbl  KNeToK; 6)  Ha/mume B K/IETKe
paaMoceHcnbnn3aTopoB; B) CyLLeCTBOBaHME MexaHW3Ma YCWIEHUS NepPBUYHbIX pagmaLMoHHbIX
N3MEHEHMWIA; I) CNOCOBHOCTL KIETKM K CAaMOBOCNPOM3BEAEHNIO.

23. Topg BAVSHMEM WOHU3MPYOLLERA paavauun B KNeTke WHTEeHCUIUUUPYIOTCA Mpouecchbl: a)
NepoKCUAHOrO OKUCNIEHNS NMNUA0B; 6) 06pa3oBaHNA akTUBHbLIX (POPM KMCIOpoAa; B) paavosiv3a BOAbl;
r) ootonmsa BoAbl.

24. [na 0ObACHEHMA MexaHu3Ma [eicTBMA pagmaumnm Ha KNetky C YYeTOM COCTOSHUA  ee
OKUCNNTENIbHO-BOCCTAHOBUTE/IbHOIO rOMeocTasa WCMOo/b3ylT: a) MNPUHUMN nonagaHus u Teoputo
muweHen (Kpoytep, /in, Lummep, TumodheeB-PecoBckuit); 6) runoTesy AUNUAHbIX PagnoTOKCUHOB U
uenHbix peakumin (Kygpswos); B) rMnoTesy «TOYeYyHOro Harpesa» ([eccayap); r) CTPYKTypHO-
MeTabonMYecKyto TeopuIo.

25. K Hanbonee pagnoyyBCTBUTEbHLIM KPUTUYECKMM OpraHam 4yesioBeka OTHOCST: a) KPaCHbIN KOCTHbIl
MO3r; 6) NeyeHb; B) roHapl; ) KOXY.

26. K OCHOBHbIM NIy4eBbIM CUHAPOMAaM OTHOCAT: a) LiepebpanbHbiii; 6) KOCTHO-MO3rOBOIA; B) KALLEYHbI;
I) NEroYHbIiA.

27. K athchektam mManibix 03 paguaumm OTHOCAT: a) «3adpdhekT cengetens»; 6) achdekt ropmesnca; B)
MOBbILLIEHHY0 YYBCTBUTE/IbHOCTb K CBEPXMa/IbIM [03aM pagmaLmu; ) «3HepreTMYeckuin napasoke.

28. K pagnonpoTekropam OTHOCAT: &) CEPVH; 6) CEPOTOHMH; B) UMCTaMUH; ) CynepoKcuaancmyTasy.



29. BO3MOXHble MeXaHU3Mbl PagnonpPOTEKTOPHOIO AENCTBUS OUOreHHbIX aMMHOB: a) Cco34atoT
BPEMEHHYI0 TKAHEBYIO MMMOKCUIO, TaK Kak OKa3blBalT COCYA0CYXMBaloLLee AecTBUE; 6) KOHKYpMPYIOT 3a
aKTUBHbIE NPOAYKTbI pagmonv3a BOApbl; B) 006pa3yloT paavope3nUCTEHTHbIE KOMM/IEKCbl C GUOreHHbIMM
amMnHamu; r) o6pasytoT KOMMJIEKChbI C MOJIEKYlaMu KMCNopoaa.

30. Bknag npaAmMoro AeicTemsa pagnauumn Ha KneTkn aykapuoT coctasnseT: a) 100 %; 6) 80-90 %; B) 10-
20 %; 1) 50 %.

31. YpoBeHb aKkTMBHbIX (POpM Kuc/iopoga npuv O6/lydYeHUM KNETOK CHMXAaKT: a) Kartanasa; 6) ¢oc-
dhonunnasa; B) NpOTENHKMHA3A; ) CynepoKcugamcmyTasa.

32. K pagnaunoHHO-XMMUYECKM U3MEHEHUAM HYK/TEMHOBBIX KUC/I0T OTHOCAT: &) pa3pbiB S-S-cBa3ei; 6)
[BYHUTEBbIE Pa3pbiBbl; B) paspyLLUeHne asoTUCTbIX OCHOBAHWIA; ) pa3pbiB NenTUAHbIX CBA3EN.

33. Bonee BbICOKYIO pagnovyBCTBUTENIBHOCTL N3 aMUHOKMCIOT NPOSAB/IAIOT: &) UNCTENH; 6) TUPO3VH; B)
CEPWH; ) NPOJINH.

34. Tnbenb KNeToK npu o06ay4eHUU MpoMCXoAMT B pesysbTaTe: a) anonrtos3a; 6) MuMTOonTo3a; B)
dheHonTO3a; r) HEKpo3a.

35. OhhekTbl aeicTBMA Masibix 003 paguaumM Ha OUMOCUCTEMbI CBSi3aHbl C: &) HWU3KOI BEIMYUHON
MOrNOLWEHHbIX 003  pagvauun; 6) akTMBauvein peuenTopoB, CBSA3A@HHbIX C  Pa3/IMYHbIMU
CUTHaTTPAHCAYKTOPHLIMA ~ PEryNsATOPHbIMU ~ CUCTEMaMKU  KIeTKW; B) akTuBauueldi  KOMMOHEHTOB
AHTUOKCUAAHTHOI CUCTEMBI; ) CO3AaHMEM BPEMEHHOWN TKAHEBOW TMNOKCUM.

3apaHue Ne 2: 0TBETUTL Ha BOMPOCHI.

1. OnpeaennTb NpaBW/bHYKO MOCNEAOBaTENbHOCTb CTaAWii Sly4EBOTO NOPAXEHUs GUOMAKPOMOJIEKY.
CTtagun: A — MUrpaums aHeprum BHYTPYU MOJIEKY/Tbl UM MEXAY MOMEeKynamMun; B — MHaKTUBaLMA MOJEKYN;
C — nepeHoC ¥ NOI/OLEHNE MOMEKYNON ANCKPETHON MOPLUM SHEPTUM U3NyYeHUs; [ — XUMUYecKue
M3MEHEHUS CTPYKTYPHOrO 3BeHa («CMaboro 3BeHa») MakpOMOJEKy/bl; E — noHu3aums u Bo3byxaeHne
aToMOB W MOJIEKY.

2. Kakne npouecchbl NpoucxoasaT B KIETKe B pe3ysibTarte BO3AENCTBUS OKCMPAANOTOKCUHOB (aKTUBHbIX
chopM KMcnopoga, NPoAYKTOB NEPOKCUAHOTO OKUCNEHNS MNWAOB) HA KNETKY U €€ KOMNOHEHTbI?

3. TMepeuncnute BO3MOXHble MexaHW3Mbl, Gnarofaps KOTOpbIM B K/IETKE CHWXAETCH YPOBEHb
OKCUPaAMOTOKCUHOB (aKTVBHbIX hOPM KMcnopoga, NPoAYyKTOB NEPOKCUAHOTO OKUCIEHNSA NINNUAOB).

3apgaHue Ne 3. pelunTb 3agauy.

Uenosek nonyunn scem tesiom 0,08 [Hk/Kr ramma-u3siydyeHns (nornolleHHas gosa), Torga kak apyro,
BbINVB paanoakTMBHOE BeLLecTBO, nonyunn gosy 700 mpag anbga-yactuy. KoTopblii U3 HUX NOAyYnT
60/bLUE BUOMOrMYECKUX MOBPEXAEHUNIA?

Kputepuun oueHku:

OLleHKa «3a4TeHO» BbICTAB/IAETCA CTYAEHTY, €C/iM BbINOJIHEHO MNpPaBu/ibHO He MeHee 70 % TecTOBbIX
3a[aHNIA; OLEHKA «HE 3a4YTeHO» - €C/M BbINOJIHEHO MpaBW/IbHO MeHee 70 % TEeCTOBbIX 3adaHuii,
BbINosIHEHbI 3a4aHnsa Ne 2 1 Ne 3.

20.2. NpomexyToyHaa aTtTectayus

MNpomexyTouHas aTTecTauusi No AUCUWMNJIMHE OCYLIECTBASIETCA C MOMOLLbIO  C/eayoLmx
OLEHOYHbIX CPEe/CTB:

komnniekt KM gna 3avera;
komnnekt KM gna sk3ameHa.

OnucaHne TeXHONOMMI NPOBeAEHNS!
MNepeueHb BONPOCOB K 3a4eTy:
1. MoHsATMe paguobuonorun. Llenb, 3agaun, mMeTodbl MCCNefoBaHUs, CBS3b PAaAMoGUMONOrK C

APpYrMWN HayKaMu.
2. Victopusa cTtaHoBeHnA paanobuosiorn.



3. KnuHnyeckas paguobuonorusa. Pagnobuoniorndyeckme MpuHUMNbE  ONTUMU3AUUN  1y4YeBbIX
MeTOA0B Tepanumn OHKO/IOMMYecKnx 3ab6oneBaHuii.

4. ApepHas aHeprua. AgepHoe opyxune 1 agepHan saHepreTuka.

5. Tparegusa Xupocumsbl n Haracaku. MNocnenctems aBapumn Ha UepHobblinbckon ASC.

6. MNepcnekTuBbl SAEPHbIX OTpac/el HapoAHOro xo3saicTea. CoBpeMeHHas NpoTUBopaanaLnoHHas
3awmTa.

7. CyTb SIBNEHWS pPagvoakTUBHOCTM W OCHOBHbIE TUMbl PafMoaKTMBHbLIX MNpeBpalleHnin aaep
(anbha-pacnag, 6Geta-npeBpalieHns Anep, VM30OMEpPHbIA Nepexof, CrMOHTaHHOe [AefleHne TsHKeNbIX
aaep).

8. MpupogHble pagnoHyknuabl. PagnoaktneHble paabi.

9. VckyccTBeHHass pagMoakTMBHOCTL. MeToAbl WCKYCCTBEHHOrO MOJMyYeHUs paguoHYKINO0B.
3akoH pajnoakTMBHOIO pacnaja.

10. Oco6eHHOCTN B3aMMOAENCTBUA TSHXKESbIX U NETKUX 3apsXKEHHbIX YaCTuL, C BELLECTBOM.

11. Xapaktep B3auMOAENCTBUS HEWTPOHOB C BeLLeCTBOM. $laepHble peakuun. $HsneHve
HaBeeHHOW paanoakTUBHOCTH.

12. Oco6eHHOCTN B3aMMOAENCTBUSA pa3INyHbIX BUAO0B U3/TyYeHUli ¢ 6UONOrMYEeCcKUM BELLLEeCTBOM.

13. Kocmunyeckme nyun. Xapakrepuctuka nepsBMYHOro 1 BTOPUYHOIo KOCMNYECKOro U3/TyYeHNs.

14. VIcKyCCTBEHHbIE WCTOYHWKA WOHU3INPYIOWMX W3MydyeHuid. MpuHumMn ycTpoicTtBa KU paboThl
AflepHOro peakTopa.

16. PagnoHyknuabl, NOABAAIOWMECS B OKpYXatoLLein cpefie Npu pagnaLnoHHbIX aBapusix.

17. Yckoputenu 3apshkeHHbIX YacTuLl.

18. MpuHLUMNbI (PU3NYECKOI 3alnTbl OT MOHUNPYIOLLUX N3/TYHEHWIA.

19. MeTogbl perucrpaumm WOHU3NPYIOWKX WU3NydYeHun (MOHWU3aLMOHHBIA, CUUHTUANSALMOHHBIN,
XUMUYECKNIA 1 Ap.), NPUMEHSEMbIE, B MEANKO-OMO0I0rMYEeCcKMX nccnefoBaHmsX.

20. PaguomeTtpus. Mepa pagumoakTMBHOCTU. EauHMUbl aktuBHOCTU (Bk, Ku). A6conoTHas wu
OTHOCUTEsIbHas paavoMeTpus. SPGEKTUBHOCTL cyeTa.

21. [o3umeTpus. 3IKCNO3UUMOHHAA [03a W eAuvHUUbl  3KCMO3UUMOHHOW  ao3bl  (Kn/kr, P).
MornouwieHHasn gosa v eaAnHULbl U3MepeHns NoraoweHHon aosbl (Mp, pag).

22. JHepreTuyecknini napagokc B pagnobunonornm. OCoO6eHHOCTU B3aUMOAENCTBUSA NOHN3NPYHOLLLMX
N3/Ty4eHNn ¢ BUONOrMYECKNM BeLLLeCTBOM. [MoHATE OTHOCMTENIbHOW 6M0N0rMYeckoin ahPEKTUBHOCTN.

23. TloHATME paguoyyBCTBUTESIBHOCTU. MexBUAOBbIe, BHYTPMBMAOBbLIE, WHAUBUAYAJIbHLIE,
BO3pacTHble, Ce30HHble Pasnuma paanoyvyBCTBUTE/TbHOCTMU.

24. Pagno4vyBCTBUTENIbHOCTb OpraHoB, TKAHEM W KAETOK XMBOTHbIX. [MpaBuno beproHbe u
TpnboHao.

25. AHanu3 pagmoyvyBCTBUTE/IBHOCTU KNETOK B KynbType. KpuBble fo3a-adpchekT. MapameTpbl
pagnodyBCTBUTENBHOCTK, oOnpedensdemble No  KpuBbiM  gosa-acpchexkt (40, 437, Ag, n).
PaanouyBCTBUTEBLHOCTL A4pa U LMTonnasmMbl.

26. lMpaAmoe M KOCBEHHOE [AeNCTBME WOHU3UPYILWUX WK3NydYeHuidl. Mpeobpa3oBaHne 3Heprun
NOHU3NPYIOLLNX U3yYeHuld B 6Guonornyeckom marepuane. Pagmonns Bogbl U BOAHbIX PacTBOPOB
6uomosniekyn. OCHOBHbIE MPOAYKTbI paaMosin3a BoAbl U UX PONb B MHaKTUBaUun 6uomonekyn. BavsaHue
Ha xof paguonusa NS n3nyyeHnin, MOLWHOCT A03bl, MPUCYTCTBUSA KMC/I0pPoAa B 06/1y4yaemoii cpege.
PaanaumoHHO-XMMN4YecKnii Bbixo NpoAyKTOB pagnonmia Bofbl. YpaBHeHne Xapta. ddekT deina.

27. Bknag npAMOro W KOCBEHHOrO [AeWCTBUSA  WMOHM3UPYHOLMX WU3NlyYeHuid B passButue
paanoburonormyeckoro adhdekra.

28. PagunaunoHHO-XMMUYecKkne npeBpaleHns HYKIeMHOBbLIX KUC/OT. [eicTBrMe WOHU3NPYIOLMUX
N3/ly4EHUI Ha NepPBUYHYI0, BTOPUYHYIO U TPETUYHYIO CTPYKTYpbl AHK. Paanonns a3oTucTbiX OCHOBaHWUNA,
MOHOCaxapwuaoB, HyK1e031aoB, HYKIeoTUA0B N HYKNEeNHOBbIX KACMOT.

29. OpguHO4YHble M ABOViHblIE pa3pbiBbl OHK. Pa3spbiBbl BOAOPOAHLIX cBA3ei. Ob6pasoBaHue
BHYTPUMOIEKY/IAPHBLIX U MEXMOJIEKYNAPHbLIX CLUMBOK.

30. [eiicTBMe N31YyYEHUI HA @MUHOKUCNOTbI U B6EsIKN.

31. PagnaunoHHO-XMMUYeCKMe npeBpaLLeHnsa XUPHbIX KUCIOT 1 docdonunuagos. ObpasosaHne
nepokcnaoB NUNUL0B.

32. PagmnaunoHHO-XNMMUYeckne naMeHeHus noptnprnHoB, remoB, reMonpoTenaos.

33. OueHka pagnoyvyBCTBUTE/IBHOCTU OCHOBHbLIX OWOMONEKY/N MO BeNuuvHe pagnauvoHHO-
XVMNYECKOT0 BbIX04a UX NOBPEXAEHWA.

34. PanouyBCTBUTE/IbHOCTb OCHOBHbIX KOMIMOHEHTOB KNETKU.



35. PaguauvoHHoe nopaXeHue HYKNEWHOBBLIX KWUC/IOT B XXWBOW Knetke. M3meHeHwe du3unko-
xumnyecknx ceoincte AHK n ee dyHKumnin. PagnoyyBCTBUTENBHOCTb HAAMONEKYNSAPHbIX CTPYKTYp AHK.
MopcoMeTpryecknini  aHann3 M3MEHEHUA CTPYKTYpPbl WMHTEPdIA3HOro XpoMaTvHa NUMGOLUTOB Kak
MapKepoB MpeALlecTBYOLLEro 06/1y4YeHuns.

36. leHeTuuyeckne adhdekTbl MOHU3NPYKOLLER paavaumn. WcTopusa pasBuTUS pagnaLnoHHON
reHeTUKN.

37. Knaccudpmkauma HacneacTBEHHbIX W3MEHEHWA. TouykoBble  MyTauuu, XPOMOCOMHbIEe
abeppauuu, aHeynnonams, nosMNIONAnS.

38. MonekynspHble OCHOBbI paaalnoHHOro MytareHesa. MexaHn3mMbl NX BO3HUKHOBEHMSA, CBA3b C
0300 06/1y4eHmns.

39. OCHOBHble MOMIOKEHMA pPaAMALNOHHONW TFEeHETUKN. 3HayeHne W3MEHEHUI TeHeTUYecKoro
Matepuana ana ganbHenwen cyabbbl COMaTMYECKOn M NOJSIOBON KNeTokK. HecTabusibHOCTb reHoma u
061y4yeHue.

40. 3afepxka MuTo3a. 3aBUCUMOCTb MPOAO/IKUTENBHOCTY 3a4epXK/ MUTO3a OT [03bl 06/1yYeHUs
1 hasbl KIETOYHOro UuKIa B Nepuos 06/1ydeHuns. NpuumHbl 3aepXkn MMTo3a.

41. HapyweHune CTPYKTYpbl n doyHKUMIA MeMObpaHHbIX obpaszoBaHuii KNeTKW.
PaanouyBCTBUTENBHOCTL MeMOpaH KIeTKW: pagmodyBCTBUTE/IbHbIE y4acTKM B LUTONIa3Matnyeckom
memMbpaHe. ddhdekT MeTko. JleTanbHble 3hdEKTbl MOHU3NPYIOLLIER paanaLmn.

42. Knaccudmkaums opm rméenn Kknetok. LiuTonornyeckne pasnuumsa n - GroxmMmmnyeckune
WMHOMKATOPbI anonTto3a 1 HeKpo3a KeToK.

43. PenpoAyktMBHaa rubesib KNeTok, MeTodbl ee uaeHTupukaumm u npuunHbl  pasBUTUSA.
O6pa3oBaHue rmraHTcKuxX 1 NOANMIOUAHBIX KNeToK, NX cyabba.

44. PagnoyyBCTBUTENIBHOCTb K/IETOK Ha pasHbIX CTaAuaX >XM3HEHHOro uukna. Mopgudmkaumns
pagnodyBCTBUTENBHOCTU KIETOK KucnoponoM. CeA3b KoadhdmumeHTa KucnopogHoro ycunenns c Jna
N3/TyYeHWUIA.

45. [lelicTB/E Ha KNEeTKN paanoceHCnbnam3aTopoB U paanonpoTEKTOPOB.

MepeuyeHb BONPOCOB K 3K3aMeHy

46. PagvauMoOHHOEe nopaXKkeHue XWBOTHbIX. PaavaunoHHble CUMHAPOMbI. XapakTepuctuka
KOCTHOMO3r0OBOr0, XenyAo4YHO-KMLWEeYHOoro cuHapomos 1 cuHgpoma LIHC; knetouyHble mexaHu3mbl nX
pa3BuTuSA.

47. TkaHeBasa paanoyyBCTBUTE/IbHOCTb M NPUYMHBI Pa3/IMYHOM pagmMoYyBCTBUTENIbHOCTY TKaHEN.

48. NMoHATNE O KPUTMYECKMX CUCTEMaxX opraHvu3mMa. MpuvyuHbI TMOENN XUBOTHbLIX, 06/TYYEHHbIX B
pasHbIX gnanasoHax f03.

49. JlyyeBas 60/1€3Hb YesiI0BEKA NPW BHELLHEM 06/1y4YeHUN.

50. Octpas nyyeBas 6one3Hb (OJIB) nNpy OTHOCUTESIBHO PaBHOMEPHOM 06/1y4yeHUn. KoCTHO-
mo3roeasd copma OJIB. MNepuoabl pasBUTUA U KIMHUYECKas KapTuHa a3 nepuoja hopMmnpoBaHus
KOCTHOMO3roBow doopmbl OJIB.

51. XapakTepuctvka KWLIEYHOM, TOKCeEMMYECcKon n LepebpanbHoit dopmbl OIB. O6BLEKTUBHBIE
nokasaresnv Tskectn OJ1b 1 NPOrHoCTUYECKne Npu3Haky ncxoga 3abosesaHus.

52. OJIb nNpy HepaBHOMEPHOM OO6/YYEHUN C MPEMMYLLECTBEHHbIM MOPaXEHNEM KOXW, TO/0BbI,
rPYAHON KNETKU, XMUBOTA, CrnHbI. MpuHUnnbl nevexHms OJb.

53. lNopaxkeHne Yyenoseka MHKOPNOPUPOBAHHLIMW PAOVNOHYKIUAAMMN.

54. Tyt nocTynneHns paguoHyKIua0B B OpPraHn3m, xapakrtep pacnpegesnieHns n AenoHMpoBaHus,
nyTW BblBEAEHNS.

55. KnvHuyeckaa KapTuMHa OCTPOrO W XPOHWYECKOro MOPadKeHUs pagmoakTUBHbLIM pajueMm,
CTPOHLMEM, Lie3nem, NyToOHNEM U CYMMOU NPOAYKTOB SAEPHOro AefneHus.

56. MeToApbl orpaHuyeHns NoCTynIeHns paguoHyKMaos B OpraHMamM 1 TKaHu, MeTobl YCKOPEeHNs
BbiBEEHMA pPaaVOHYKNNO0B.

57. OtpaneHHble nocnenctsus  06/syveHns.  Knaccudukaumsa — OoTAasIeHHbIX  adddIeKToB
NOHN3NPYHOLLEN paanaunn.

58. Xapakrepuctvka onyxosieBbiX (TOPMOH-3aBUCUMbIX Y TOPMOH-HE3aBUCKMbIX) YU HEOMYyXO/1EeBbIX
(runo- 1 annacTuyeckux, CKNepoTUYECKUX NPOLLECCOB, AMCTOPMOHa/IbHbLIX COCTOSHWIA) OTAA/IEHHbIX
nocneacTBui.

59. lMNMpexneBpemeHHOe CTapeHue N cokpalleHne Npoao/KUTEIbHOCTY XU3HWU. 3aBUCMMOCTb A03a
— 3(pheKT 1 naToreHeTUYECKNE MEXaHU3Mbl (DOPMUPOBaHMS OTAA/IEHHbIX 3GEKTOB.



60. [eicTBne WOHM3UPYIOLLEA pagMaumm Ha 3apofbill U nnof. PaanouyBCTBUTEbHOCTb
3M6pMOHa B pasHble Mepuofbl ero passutusA. [o3bl, Bbl3blBalOLWMe BHYTPUYTPOOHYHO rmbenb, NOpoku
pa3BuTus, nopaxeHue LIHC, kaHUeporeHes, reHeTnyeckne 3abosieBaHus.

61. WccneposaHua Ha NnabopaTopHbIX XMBOTHLIX W aHa/iM3 pe3ynbTaToB BHYTPUYTPOOHOro
06ny4yeHnss yesioBeka. MexaHuM3Mbl pPas3BUTUA  HEMNOCPEACTBEHHbIX W OTAAJIEHHbIX 3(heKTOB
BHYTPUYTPOOHOro 06/1y4yeHus.

62. bruonornyeckune apdekTbl MaUibIX 403 pagnaLMoHHbIX BO3LENCTBUIA

63. OCHOBHble Tpynmnbl TeOpuii BMOMOTMYECKOro AEelCTBMA U3nydeHuid. MNpuHUMN nonagaHusa w
MULLIEHN B paanobuonornn. Victopmsa KonmyecTBEHHON paanobrnonoruu.

64. OCHOBHblE MOJIOKEHUSA «TEOPUU TOYEeYHOro Ternsia». OCHOBHble MNOHATMA (3P EKTUBHBIN
06bEeM, MECTO AEeNCTBUSA, pearnpyrowias eanHmLa, MecTo peakunn). KBaHTOBaHHbIM XxapakTep nepegaydv
3Heprun BeLecTBY, HEOLHOPOAHOCTb 6MO0OBbEKTA M BEPOATHOCTHbIN XapakTep nonajaHus 3Hepruun
n3nyyeHua. NpaHuLpbl NpUMEHeHNs NprUHUMNa nonagaHna u MULLEHN.

65. CroxacTnyeckas Teopus  OGMOMIOrMYECKOro  AEWCTBUS  WOHWU3MPYIOLLMX  U3NTyYeHWUI.
BepoAaTHOCTHaA MofeNb NopaXxeHns KIeTok.

66. OTanbl (POPMUPOBAHUA pPaAMALMOHHOIO MOpaXeHus KeTkn. CBA3b MeXAy KOHEYHbIM
pagnobuonornyeckum adpcpektom n Ao3olr 06ayveHus, JIND M3nyvyeHuin, CNOCOOGHOCTLIO KNETKU K
penapauun noBpexaeHunii.

67. TvnoTe3a NUNUAHLIX PaAWOTOKCUMHOB M LENHbIX peakuuin. CTPyKTypHO-meTabonnyeckas
Teopus.

68. EguHaa Teopusa 6GMOMOrMYECKOro AeWCTBUS  WOHU3MPYIOLLMX WU3NTyYeHuid — Teopus,
oxBaTblBalLLaa KOMMIEKC nocnenoBaTe/lbHbIX COObITUI OT MOMeHTa (PU3NYECKOro npoLecca nepegayn
SHEpPrUn Wu3fly4yeHuss BeLLecTBY, Yepe3 Luenb (U3NKO-XMMUYECKUX, XUMUYECKUX W BUOXUMUYECKNX
NnpoLeccoB A0 KOHEYHOro pagnobuonornyeckoro adpdpekra.

69. Vctopusa pasBuTua NpeacTaBfeHUn O AOMYCTUMbIX YPOBHAX 06/lyvyeHus yenoseka. Llenb u
3a/a4n COBPEMEHHOW NPOTMBOPaANALIMOHHON 3aLlnTbl.

70. AHaIM3 eCTEeCTBEHHbIX W WUCKYCCTBEHHbIX WUCTOYHMKOB O6/lyYeHUs yenoBeka. ECTecTBeHHbIi
pagnaunoHHbI (hoH 3emsin, ero coctaBnsAwLme 1 BesimunHa. IameHeHne pagnaumoHHOro poHa nocne
NCNbITAHNA U NPUMEHEHNA SAEPHOTO OPYXWS, U3rOTOB/IEHUA U NepepaboTkn SAEepHOro ropryero u
aKcnayataumn AOepHbIX 3HepreTMYeckMx ycTaHOBOK. MacwTabbl pagnalvoHHOIO BO34EWCTBUSA Ha
noAen npu Ncnosib30BaHUM NCTOYHUKOB U3/TyYEHWI B MeAMUnHE.

80. OueHka pucka MNosiBNeHWs oTpuuartesibHbIX NocsefcTBuini 0bnydeHuns. PacnpegeneHne [o3
06nyYeHNss cpedn HaceneHus. PacuyeT npuemnemMoctTM M 060CHOBAHHOCTM puUCKa OTpuuatesibHbIX
NnocneAcTBU OT MNPUMEHEHUS WOHU3UPYIOLUMX W3NTyYEeHU W ALEePHON 3Heprunm B MpaKTU4ecKou
[eATeNbHOCTY YenoBeka.

81. OueHka pucka 006/y4yeHUss HacesieHMs B MasiblX [03ax M KoHuenuus o 6ecrnoporosomM
Xapakrtepe KaHLepOoreHHbIX 1 reHeTuyecknx adodektos 061yyeHuns.

82. MpuHUMNbI YyCTaHOB/EHNS npeaesbHbIX YPOBHEN 061ydYeHus. [1o3oBble npefesbl 06/1yYeHuns.
Kateropumn o6nyyaembIx U, 1 rpynn KPUTUYECKNX opraHoB. OCHOBHbIE [,030Bble npeesibl. Jonyctumas
MOLLHOCTb A03bl 06/1ydeHust. MnaHupyemoe NoBbiLEHHOE 06/yvyeHne nepcoHana npu pagvaumoHHON
aBapun. OrpaHmyeHns 4onycTUMbIX 403 06/1y4eHns oNsa AeTeit 1 iy, penpoayKTUBHOMO Bo3pacTa.

83. HewnoHusmpylowme un3nyyeHna SNeKTPOMarHUTHOro AuanasoHa, MpUPOAHbIE  UCTOUYHUKM
HEVOHU3NPYIOLWMX U3NydYeHuid. TurneHnyeckoe HopMmuposaHue B Poccun n 3a py6exoM. Ocob6eHHOCTU
61010rMYecKoro AencTBUSA HEMOHU3NPYIOLLMX U3/TyYeHunid. icnonb3oBaHre B MeauLuHe.

84. PagvovHgukatopHble MeTtogbl B 6uonorun. [puHuun metoga u cdhepa MPUMEHEHUS.
MpenmyliecTBo nepes ApyryuMun MeTodamu uccriefoBaHuss 6Guonornyecknx npowueccos. OCHOBHble
NPeAnocbIIKA HaAeXHOCTU MeToda B aHanmse pesynbtatoB. MeTof [ABOWHOW W30TOMHOW METKW.
dur3nYecKme XxapakTeEPUCTUKN paanoHyKIMaHbIX MeTok (°H, C, 2P, *#°I).

85. PagnoHyknngHas avarHoctuka. MeTtoabl COBPEMEHHOWN pagnoHyKIUAHOM ANarHoCTUkK (ramma-
CUMHTUIpadms, SMUCCUOHHAA 0AHOOTOHHAA 1 ABYXZIOTOHHaA Tomorpadus).

86. TpeboBaHus, npeabsiBNSEMble K pagvodapmaueBTUyeckuMm npenapatam. ®usmyeckue
XapakTepuUCTUKN PaMOHYKNUAHbIX MeTok (¥"Tc, I, ’Ga, *"Xe, T, 1'C, 0, **F, 2N). MNpeumyuiecTsa
PaAVOHYKIMAHON AMarHOCTUKX Nepes ApyrmmMmn metogamu.

87. PacueT ny4yeBbIX HarpysoKk Ha oOpraH W OpraHusm B Le/iOM MNpu  BBEAEHUU
pagnodapmMaleBTUYECKUX NPenaparos.

88. OpraHusauus paboTbl pagnonormyeckorn nabopaTopun.



89. CaHuTapHo-rurneHnyeckne TpebosBaHusa K pagmosornyeckor naboparopum B 3aBUCUMOCTU OT
knacca pabor. NpefensHo A4onyCcTUMble aKTUBHOCTU PafMOHYKNNA0B Ha paboyeM MecTe B 3aBMCUMOCTH
OT UX PaAMOTOKCUYHOCTM 1 Knacca siabopaTopun.

90. CoBpeMeHHble MeTOfbl Ny4eBOW Tepanuu onyxonei. AuCTaHUMOHHAadA, BHYTPUMO/IOCTHas,
BHYTPUTKaHeBas, annankaunoHHasa Tepanus.

91. XapaktepucTuka paguoHYKINAO0B Kak UCTOYHWKOB M3NyyYeHus B paguvortepanuu. MNprmeHeHune
PEHTTEHO- N raMMa-yCTaHOBOK, JIMHENHbIX YCKOPUTENel, HEMTPOHHBLIX UCTOUYHMKOB.

92. MepcnekTuBbl UCMOMIbL30BAHUA TSXKESbIX AAEPHbIX YacTul, U HeWTpPOoH3axBaTHOW Tepanuu B
NIeYeHNN OHKOJI0TNYEeCKNX 3aboneBaHNii.

93. TlMpobnema ynpasneHusi JyYeBbIMW pPeakuUsiMM HOPMasIbHbIX U ONYyXOJIEBbIX TKaHEN.
®pakynoHmpoBaHe [03bl 06/lyYeHUs, KMHEeTUKa KIeTOYHbIX MNOonynauuid npu pakyMoHMpOBaHHOM
06/1y4YEHUN.

94. MoHATME 0 peoKcUreHauun onyxonun. Belbop onTUMasibHbIX PEXUMOB (hpakLMOHMPOBaHUSA.

95. MNprMeHeHVe paanoceHCuonIn3aTopoB A5 NPeoSoNeHNA PaaMoyCTONYMBOCTI TMMNOKCUYECKOIA
hpakLm1mM onyxoseBbIX KIETOK.

96. MN'vnepTepmMunst 1 TMNEPIIMKEMUS B /Ty4€BOI Tepanuu.

97. 3awuTta 340pOBbIX TKaHeil nyTeM co34aHus YMEPEHHON TUMOKCUMM BO BpeMs 06/1yYeHus
(opixaHne [ITC); wusbupatenbHoe pgeictene [TC Ha HOpMasibHble  TKaHW. [lpumeHeHune
pannonpoTeKTOPOB.

98. PeHTreHoamarHocTuKa.

99. PagvonpoTekTopbl, WX Knaccugukaumsa w XMMUYecKas CTpykTypa. KpuTepuu 3awmTHOro
OelcTBUA pagmnonpoTekTopoB. ®aktop u3mMeHeHus [o3bl (PU). MexaHu3mbl 3alWMTHOro adpdpekra:
n3MeHeHne  PU3NKO-XMMUYECKUX CBOMCTB  OMOMONEKYN, runote3a «OUOXMMUYECKOTO  LLOKa»,
«cynbdrungpunbHasa» runotesa. Ponb 3. baka, 3.4. paesckoro, HO.b. Kyapswosa B u3yyeHuu
pPaanonpoTEKTOPOB Y MEXAHM3MOB UX 3aLLMTHOIO adpdpekTa.

100. Ocob6eHHOCTN (hapMaKOKUHETUKM U  dlapMakoAMHAMUKN  JIeKApPCTBEHHbIX CPeACTB B
06/1y4EHHOM OpraHusme.

101. Mepguko-caHUTapHble  MEPONPUATUS], HampaB/fIEHHbIE Ha CHWXEHWe MocneacTBuii
paanaunoHHbIX aBapuii.

102. TpodhunakTnyeckne MeponpuAaTUA MPU PasHbIX YPOBHAX pPaguvauMOHHOIO 3arpA3HeHus
TEPPUTOPUIA, NPOAYKTOB NMUTAHUA U pagnaLMoHHOIO BO3AENCTBUA Ha N04e.

103. Kputepun, onpegensiouwune BblAeNeHNe 30Hbl OTUYYXAEHWUS, 30Hbl OTCESIEHUS U 30Hbl C
NbrOTHLIM COUNAIIbHO-3KOHOMUYECKNM CTaTyCOM.

104. AHanu3 KpynHbIX paguaumoHHbIX aBapuii. Meguko-counasibHble NOCNeACTBUS aBapuu Ha
YASC.

105. Mpo6nembl ManbIX A03 pagualMOHHbIX BO3AencTeuil. Pagumoagantaums. PagmaumoHHbI
ropmesuc. PagmoceHcnbunmsaumsa akropamm okpyxatoLieli cpegpbl

105. Vicnonb3oBaHve pagnaumoHHbIX TEXHOMOMIA B TEXHUKE, Ce/IbCKOM XO3ANCTBE, HaykKe.

106. JocTmKeHns1 1 NepPCnekTUBbI HAay4YHbIX NCCeA0BaHNin B 061acTi paanobrnonoruum.

Tpe60oBaHUs K BbINOMHEHNIO 3a[aHUIA, LLIKa/bl Y KPUTEPUN OLLeHUBAHWS]

OueHka 3HaHWil, yMEeHWl M HaBbIKOB, XapakTepusylLwaa atanbl (POPMUPOBaHNSA KOMMNETEHUMI B
pamkax n3yvyeHunss UCUMUN/IVHBI OCYLLECTBASETCH B XO4E TEKYLL el N NPOMEXYTOUYHOW aTtTecTauuii.

Tekywan atrectaumMs NPOBOAMTCA B COOTBETCTBUM C [lofIOXEHMEM O Tekylleil artectayuu
obydyalolmxcsa MO nporpammam  BbiCllero  obpa3oBaHMs  BOPOHEXCKOro  rocyapCTBEHHOro
yHuBepcuTeTa. Tekywasa atrectauns npoBoaMTcsa B oopme: YCTHOro onpoca (MHAMBUAYasTbHBIR 0npoc,
hpoHTanbHass 6GeceAa); MNUCbMEHHbIX paboT (nabopaTopHble paboTbl). KpuTepun oueHMBaHUS
npvBeLeHbl BblLLe.

MpomexyToyHaa artecTtauus MNpoBOAMTCA B COOTBETCTBUM C [lONOXKEHMEM O MNPOMEXYTOYHOW
arTectaumv obyyaroLLmMXcs o nporpaMmam BbiCLLErO 06pa3oBaHus.

KOHTpO/IbHO-M3MepuTesibHble  MaTepuasibl  NPOMEXYTOYHOW —aTTectaumyM BKIKO4YalT B cebs
TeopeTuyeckne BonpocChl, NO3BONAIOLLME OLLEHUTb YPOBEHb NOJTYYEHHbIX 3HAHUIA.

ONs oueHVBaHMS pe3ynbTaToB 006YyUYEHUS HA 3a4eTe UCMOMb3YeTCs LKala «3a4TeHO/He 3a4TeHO».

AN oueHvBaHWS pe3y/ibTaToB O6Yy4yeHWMsl Ha 3K3aMeHe WCMOJb3yeTcs LiKana: «OT/INYHO»,
«XOPOLIO», «YA0B/ETBOPUTENIbHO», «HEYIOB/IETBOPUTE/TLHO».



CoOTHoOLLEeHNE NnokasaTenen, Kputepmnes 1 WKaslbl OLEeHNBaHNA PeE3YIbTAaTOB o6yquvm.

YpoBeHb
Kputepun oueHnBaHNsi KOMMNETEHLWI cpopMUpoBaH LLikana oueHok
HOCTU
KOMMNEeTEHLWIA
O6yvatowuiica B MNOSIHON Mepe BMageeT MOHATUAHLIM annapatom | [1o8bIleHHbIl Omsu4yHo
JaHHOW o06nactv Hayku (TEeOpPeTMYECKUMU OCHOBaMM AMCLMMINHBI), YpOBEHb (usu 3a4meHo npu
CnocobeH WNMHCTPUPOBAaTbL OTBET MpuMepamu, goakTamu, AaHHbIMU 3ayeme)
Hay4HbIX WUCCMe0BaHU, NPUMEHSATb TEeOopeTUYecKkne 3HaHua ans
pelleHnsa npakTnyeckux 3agady B obnactu obuiein u mMeauLMHCKOWR
pagnobunonorumn, 4eMOHCTPUPYET 3HaHUSA, YMEHWA U HaBblk 13 M. 11 B
06beme Bonpocos KM
O6yvyarowuinica BnageeT MNOHATUIAHBIM annapatom AaHHOW 0651acTy ba3zosbili Xopowo
Haykm  (TeopeTuyeckMMM  OCHOBaMW  AWUCUUN/UHBLI),  cnocobeH YpoBeHb (unu 3aymeHo npu
WNNIOCTPUPOBaTb OTBET Npumepamu, aktamu, OaHHbIMU HayuyHbIX 3aveme)
nccnefoBaHuiA, HO AONyCKaeT He3HaUUTENbHbIE OLUMOKM, HETOUYHOCTH,
UCMbITbIBAET 3aTPYAHEHMS NPU PELLEHMN NPAKTUYECKNX 3a4ad, TEM He
MeHee MOXeT OTKOpPPeKTMpOoBaTb OTBET NOC/E HaBOAALLMX BOMPOCOB
npenogasaTtens
O6yyvarwuinca [EeMOHCTPUPYET HEMOMIHOE COOTBETCTBME  3HAHWIA, lMopozosbil Yoosnemsopu-
YMEHWIA, HaBbIKOB MpuBEAEHHbIM B N. 11 nokasaTensam, gonyckaet YpOBEHb mesibHO
3HaYMTesNIbHbIE OWWOKM MNpU  peLUeHMU NPaKTUYEeCKMX 3ajad, Ho (unu 3aymeHo npu
oTBeYaeT Ha AoNosHMTE bHbIE BONPOCH! Npenogasatens 3ademe)
O6yvyarowuiica  AEMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble - Heydosnemsopu-
3HaHWsA, gJonyckaeT rpybble ownbku npu OTBETE Ha BOMPOCHI, mesibHO

[leMOHCTPUPYET sIBHOE HECOOTBETCTBME 3HAHWI, YMeHWli, HaBbIKOB
npuBefeHHblIM B N. 11 nokasatefnsM, He OTBeYaeT Ha
[I0M0IHUTE bHbIE BOMPOCHI NpenoaasaTens

(unu He 3a4meHo
npu 3a4eme)




