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AHHOTANMA

Hucuurumna «Tepanoctrka. HaHOCTPYKTYpbl B OHMOMEIHMIIMHE» TPEACTaBIseT COOOW HM3y4YeHHWE HOBOTO
MOAXOAa K CO3JaHMI0 (apMaleBTUUYECKHX KOMIO3HMLWHK, 3aKJIIOYAIOMIETOCs B KOMIIGKCHOM pEIICHUH
TEpareBTHUECKUX M IUarHOCTHYECKHX NpoOjaeM MyTEM CO3JIaHMs HAHOCTPYKTYP pPa3IUYHON MPHUPOIbI,
KOTOPBIE SBJISIOTCA OJHOBPEMEHHO U CPEICTBAMHU PAaHHEW TUArHOCTUKH, U TEPANEeBTUYECKHMH areHTamu. B
XOlle M3YyYEHHUS [aHHOW NIMCUMIUIMHBI CTYyAEHThl Y3HAIOT O IPHUHIUIAX CO3AAHUS HAHOIPENapaTroB, HUX
BO3JICIICTBUU HAa OPTaHMU3M, METOAMKAX AUATHOCTUKU M KOHTpoJA Tepanuu. Kypc Takke OXBaTbIBa€T OCHOBBI
OMOMMUJIKMHTA, MOJICKYJIIPHOM AMAarHOCTUKU U IPUMEHEHHS HAaHOTEXHOJIOTUI B COBPEMEHHOI MeIUIINHE.

JlucryrivHa BKJIIOYAaeT B ceds JEKIMU U J1ab0paTOpHO-NPaKTUYECKHe padoThl, MO3BOJSIONINE YIaCTHUKAM
OBJI3/IETh OCHOBHBIMH HaBbIKaMH PaOOThI ¢ HAHOMATEpUATAMU B MEIULIMHCKHX LIETISX.

1. leau u 3apauu

eap AUCUMNIIMHBI

- TpuoOpeTeHHWe 3HAHWK O TPUHIUIAX W METoJaX MPUMEHEHUS HAaHOCTPYKTyp B oOnactu
OMOMETUIIMHEI C LENbI0 cOo37aHus PPEKTUBHBIX TUATHOCTUYECKUX W TEPANICBTUYECKUX CPEICTB.
N3yueHrue cCOBpEMEHHBIX TEXHOJOTUA U UCCIIEIOBATEIbCKUX METOJIOB, CBA3aHHBIX C UCIOJIb30BAHUEM
HaHOMAaTEPHAJIOB JJIsl TAPTETHON JOCTABKH JIEKAPCTB U NIEPCOHATM3UPOBAHHON METUITHBI.

3agaun AUCOMIIHHBI
- N3y4YEeHUE OCHOBHBIX IOHATUI TEPAaHOCTUKH U HAHOCTPYKTYP, IPUMEHIEMBIX B OMOMEANIINHE;

- aHaJiu3 IMCPCIICKTHUB HCIIOJb30BAHHWA HAHOYACTUL B AJUArHOCTUKE U TEpaAIlNU 3a00J1€BaHu U
COBPCMCHHOC COCTOAHHEC BOIIPOCA;

- U3yYCHHUE OCHOBHBIX MPUHIUIIOB U MEXaHU3MOB aJIPECHOM JOCTABKH TEPANEBTHUYCCKUX ar¢HTOB;

- MCCJIEIOBAHNE MEXAHU3MOB B3aMMOIEHCTBYS HAHOYACTHUI] C OMOJIOTMUYECKAMH OOBEKTAMH;

- W3y4YeHHE MPHUHITUIIOB UCTIONB30BAHUS HAHOYACTHIL JIIS IETCKI[MK MapKepOB 3a00JICBaAHMUN;

- U3yYCHHE BIUSHHUS HAHOMATCPUAJIOB HA KJICTOUHBIC MPOIECCHl U MEXaHU3MbI OMOB3aMMOICHCTBYS in
VItro u in vivo;

- UW3y4YCHHC IMOTCHIMAIBHBIX PUCKOB M TOOOYHBIX A(P(PEKTOB NPUMEHEHHS HAHOMATEPUAJIOB B
TEPAHOCTHKE;

- 0030p NEepCHEKTHBHBIX HAHOCTPYKTYp Pa3IM4YHON NPUPOABI W HANPABICHWH HX MPUMEHEHHUsS B
[IEPCOHAIU3UPOBAHHON MEIUIIMHE.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 Cnocoben ocymiectnsaTh kputhnueckuii | YK-1.1 Ananusupyer npoOIeMHYI0 CUTYaIHIO KaK CHCTEMY,
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTPATEruIo NEUCTBUN

YK-3 Cnocoben oprann3oBbiBath 1 pykoBoauTh | YK-3.4 CrocobeH miaHMpoBaThb KOMaHIHYIO pabory,
paboTOi KOMaH/Ibl, BBIPAOaThIBasi KOMAHIHYIO  |paclpeAessiTh MOPYUYECHUS WICHaM KOMaH]Ibl, OpraHN30BaTh

CTPAaTETHIO AJIsl TOCTHKEHUS MTOCTABJICHHOM 00CyXJIeHUE pa3HbIX UICH 1 MHEHHUI
3a1aun

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO BOCTIpUHUMAS COLMATIBHBIC, STHHYICCKUE,
KBaJ’II/I(bI/IKa]_H/II/I, HpO(I)eCCI/IOHaJII)HOMy pocty u KOH(iJeCCI/IOHaHBHBIe M KYJIbTYPHBIC pa3IM4nsA
PYKOBOZICTBY KOJJIEKTHBOM B cpepe cBoeit OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajibIM
mpoeCCUOHANBHOM JIeITENFHOCTH, TOJIEPAHTHO |KOJUIGKTUBOM B cdepe  cBoell  mpodeccHoHaIbLHON
BOCHPUHUMAsI COLMAJIbHBIC, STHUYECKUE, NesITeIbHOCTH

KOH()CCCHOHANBHBIC U KYJIBTYPHBIC pasinuaus  (OIIK-5.3 CTpeMuTcs K TIONYYEHHIO HOBBIX 3HAHHIA,
po(eCCHOHATBHOMY U IMYHOCTHOMY POCTY

[IK-2.1 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
[TIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIEOBAHUS CaMOCTOSTEIBHO WM B COCTaBE HAay4YHOI'O
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJIJICKTHBA




KOJUICKTUBA OPraHU30BbIBATH U POBOJIUTh I1K-2.2 CnocobeH mNpoBOAWUTH ampoOaluio pe3ylbTaToB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTel nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeIMATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbBI

3HATb.

YMETB:

- OCHOBHbI€ [TOHATHUS U XapaKTEPUCTHKU TEPAHOCTUKY U €€ IPUMEHEHUE B MEJULIMHE U HAyKe;
- COBpEMEHHBIE TEXHOJIOTUU M METOABI UCCIIEAOBAHUS B 001aCTH TEPAHOCTHKHY;

- CO0COOBI INArHOCTUKY 3a00JI€BaHUH C UCTIONIB30BAHUEM HAHOCTPYKTYD;

- METOABI IKCIIPeCcC-AMarHOCTUKN Ha OCHOBE HAHOYACTHIL;

- IOHATHE OMOMAapKEPOB U UX POJIb B IUArHOCTUKE U IPOrHO3MPOBAHHUH 3a00JI€BaHUI;

- TEXHOJIOTUH ITPOM3BOJICTBA HAHOYACTHUI] U METO/bI JUArHOCTUKH HA UX OCHOBE;

- OCHOBHbIE IPUHIIUIIBI O€30MIaCHOCTH UCTIONB30BaHMSI HAHOYACTHII,

- TEHJICHIUH Pa3BUTHUS TEPAHOCTHKHU B MEIHLIMHE.

- pa30uparbCcs B BUAAX U METOAaX CHHTE3a HAHOYACTHII, IPUMEHICMBIX TEPaHOCTHKE;

- IOHUMATh OCHOBHBIC MPHUHITUIIBI B3aUMOJICHCTBUS HAHOUACTHIL C OMOJIOTHUESCKUMHU CUCTEMaMU;

- yMeTh OIICHMBATh IOTCHIMAJIbHBIC PUCKA U TMPEHMYIIECTBA HCIIOJIb30BaHUS HAHOMATEPHUAIOB B
MEIUIHE;

- YMETh OLIEHUBATh TOKCUYHOCTh HAHOYACTHI] M UX BIHMSHUE HA XHUBBIE OOBEKTHI in Vitro u in vivo;

- HCTIOJIb30BaTh HAHOYACTHUIIBI JJIs1 pa3paOOTKH HOBBIX METOJOB JMArHOCTUKH U JICUCHHS 3a00JICBaHNUN;
- paboTarh ¢ COBPEMEHHBIM 000PYJI0BAaHUEM U METOAMKAMH 0 U3YYCHUIO HAHOYACTHIL;

- IPUMEHSTH MOJYYCHHBIC 3HAHUS U HABBIKK B IPAKTUYCCKON JEITEILHOCTH HAYYHOTO XapakTepa;

- aHAJTM3UPOBATh COBPEMEHHBIC HAYYHBIC CTAThH U IyOIMKAIIMH 110 COOTBETCTBYIOIICH TEME;

- 3¢ (}EeKTUBHO HUCKAaTh JIMTEPATYpPy M JIPYIyI0 CHCHUANbHYI0 HH(pOpPMAIUio B W30paHHON ob0mactu
HayKH.

BJIAJIETD:

- 3HAHUSAMH O CBOMCTBAX U MPUMECHEHUH HAHOMATCPHAIIOB B OMOMEIUIIUHE U TEPAHOCTHKE;

- NMOHUMAHUEM TPUHIIMIIOB B3aUMOJICHCTBUSI HAHOYACTHUI] C JKUBBIMH OOBEKTAaMH Ha MOJICKYISPHOM
YPOBHE;

- HaBBIKAMH TIPUMEHEHHS METOJIOB TMArHOCTHKH U JICUCHHUS C UCTIOJIb30BAHHNEM HAHOYACTHIL;

- YMCHHMEM aHAJIM3WPOBATh JAHHBIC W PE3YJbTAThl HCCICJAOBAHHUN B OOJACTH TEPAHOCTHKH WU
HAaHOOMOTEXHOIOT UL

- YMEHHUEM OIICHMBATh MOTCHIMATIbHBIC PUCKH W MPEHMYIIECTBA HCIOIh30BAHUS HAHOMATCPUAJIOB B
MEIHIINHE;

- HaBbIKaMH pabOTBl C COBPEMCHHBIM OOOpYIOBAHMEM JJIi UCCICAOBAHHMS U TNPUMCHCHHS
HaHOMaTEPHaJIOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




Hanoctpykrypsl B

1 [IEPCOHAM3UPOBAHHON  MEAMIMHE H 2 6
TEPAHOCTHKE.

) Pa3zpaborka 3Kcmpecc-AMarHOCTUKU Ha 4 ]
OCHOBE HaHOYACTHII.

3 CrtpoeHnne MOJIEKyI UMMYHOTIIOOYJIMHOB. 2 6

4 Asnenue Qayopecuiennmu u [P B ) 6
OMOJIOTHYECKUX CHCTEMAaX.

5 MeTtonsl XUMHYECKOMI KOHBIOTalluHU > 6
HAHOAreHTOB Ul TapreTHOM JOCTaBKU

6 dotorepmuueckast U HOTOIMHAMUYECKAS ) ]
Tepamnusi. MynsTH(HOTOHUKA.
MeTtonsl n vitro HUCCIIeJOBaHUS

7 HAaHOAreHTOB  HAa  IyTM  CO3JaHM 4 9
3G PEKTUBHBIX CUCTEM KOHTPOIMPYEMOU
JOCTaBKH JIEKapCTB.

] MexaHu3Mbl aJIpeCHOM JIOCTaBKH 4 ]
HAHOAreHTOB K KIIETKaM.
JlaGopaTopHble TpBI3YHBI Kak MOZEIb

9 rccie0BaHui MIPOTHUBOPAKOBBIX 4 8
areHTOB.
Mertopsl  in VIVO  HCCIEJOBaHMSA

|0 [|HAHOAreHTOB  Ha  TyTM  CO3MAHNA 4 10
3G PEKTUBHBIX CHUCTEM KOHTPOIHPYEMOU
JOCTaBKH JICKapCTB.

Hroro yacos 30 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. HanocTpyKTypBbl B IEPCOHAIM3UPOBAHHON MEANULIMHE U TEPAHOCTHUKE.

[IpoGnembl ob6iacth u TyTH yBenndeHus 3()OEKTHBHOCTH HAHOArEHTOB JUISL 3ajad Tepanmuu U
nuarHoctuku. [logpoOHoe onrcanue MpooIeM TPAHCIALIUH B KIMHUYECKYO TIPAKTUKY HAHOAr€HTOB
Pa3IMYHON IPUPOABL.

2. Pa3paboTka 3KcIpecc-IuarHoCTHKY Ha OCHOBE HAaHOYACTHII.

DKcnpecc-AUarHoCTHKa, OCHOBHBIE MOHATHS M TEPMUHBI, COCOOBI KiIaccu(uKaiuy. ['oMoreHHbIe
¢opMaTel — OT MPOCTHIX K CIJIOKHBIM, YACTHBIE BAapHAaHTHl pealin3allid TOMOTCHHBIX (HOpMAarosB,

reTeporeHHbIe (dopmatsl 9KCIPECC-IUarHOCTUKH, OCHOBHBIE  TEHIEHLUU  pa3BUTUSA
JKCHpecc-IMarHocTuki. VMmyHOXpomarorpaMiecKuii aHanu3 - OPUHOUIBI M COBPEMEHHOE
COCTOSIHUE.

3. CtpoeHre MOJIEKYJI UMMYHOTJIOOYTUHOB.

[TonsTHa aHTHTENa, aHTUTEHA, AHTUICHHOW neTepMUHaHTHL. KoHcTaHThl adduHHOCTH aHTHTEN,
nuanaszonsl. Ctpoenue IgG. MMMyHOohepMeHTHBIN aHanu3, onpeneieHne, IpUHIUI MeTofa. Bumsl
NDA: mnpsmoli, HenmpsMO#H, COHIBHY-aHAIN3, KOHKYPEHTHbIM aHanmu3. Mertku mas1 UOA —
nepokcuaaza XxpeHa, IenouHas ¢ocdaraza, ¢IyopeclueHTHbIe CyOCTpaThl, JIIOMHHECLEHTHBIC
CyOCTparhl.




4. SIenenue dyopecueniuu u [1I1P B Ononoruueckux cucremax.

OnyopecueHuus, JIOMUHECHEHLUs, (GocPopecueHuuss — OTIMYHUS, XapaKTEepHbIE BpEMEHA.
Bo3z0yxnenust u ucnyckanue. CTOKCOB CIIBUT. AHTUCTOKCOBbIe Kpacku CtekuHr. H- u J-arperarsr —
¢ npumepamu BemecTB. [loHsATHE KBAaHTOBOrO BhIXOHa. TaHAEMHBIE KpacCHTEIH JUIsl LUTOMETPUH.
FRET u BRET — nonsTre, ycaoBus MpU KOTOPBIX MPOUCXOMAT NaHHbIE siBJIeHUs. KBazuyacTuipl.
[Ina3smon, monsiputoH. MexaHu3mbl Auccunanuu 3Hepruu npu Bo3Oyxaenuu III1P. Bemectsa,
obnanaromue Hanoonee a3pdexruBapiM [T1P.

5. Meronbl XMMUYECKON KOHBIOTAIIUM HAHOAT€HTOB ISl TAPT€THOM JOCTAaBKU

Crpoenue Oenka. [lepBuuHas, BTopudHasi, TPETUYHAS, YeTBEPTUYHAS CTPyKTypa. N-koHel, C-KoHell
Oenka, anbda-aMHUHOTPYIITA, STICUIOH-aMUHOTpyNa. M3o03mekTpudeckas Touka Oenka, M3MepeHHe.
[TonsiTHe KpOCCIMHKEpa (KPOCCHIMBAIOIIETO peareHTa). [loHSATHE KpOCCIMHKEpa C HYJICBBIM
cneiicepom (zero-length crosslinker). KapOomuumumueli MeTOA KOHBIOTAIlMM Ha TMpPUMEpE
HAHOYACTHUIIBI C KapOOKCH-TPyHIaMu M Oelika ¢ aMHHO-TPYNIIAMH: JETAIBHO CTaJUU pPEaKIHH,
noapobueie ycnosus (pH, Oydep), orpanndenus peakuuu. EDC, EDC+NHS, EDC+s-NHS. CMC,
DCC, DIC, CDI. Knuk-xumus. [IpuHIATIEI MeTHONW 1 Oe3MeAHON KITUK-XHUMUH.

6. ®oTtoTepmuueckas U GpoTonuHaMuUecKas Tepanus. MynsTudoToOHHKA.

Onpenenenns OTT, OT, npumeps! npuMeHeHus B KIMHUKE. [Iponieccsl Ha KJIETOYHOM YPOBHE IIPH
@OJIT u OTT: kakue MOJIEKYIbI 3aJIeHCTBYIOTCS, KaK MEHSIETCS MEMOpaHa KJICTKH, YTO MPOUCXOIUT C
mununamu. IlpoxoxxaeHnue cBera udepe3 OMOTKAHW: uana3oH JUIMH BOJMH. OKHAa MPO3PavyHOCTH
omorkann: NIR-1, NIR-2, SWIR, uro wuMeHHo oOyciaBiuBaeT «IpO3pavyHOCTB» U
«HEMpO3padHoOCThY. MysnbsrudoronHsie nponeccsl — 2P u 3P s in vivo nccnenoBaHuii.

7. Metonpl in Vitro WCcleIOBaHHS HAHOATCHTOB HAa MYTH co31aHHA A(P(PEKTUBHBIX CHCTEM
KOHTPOJIMPYEMOH JJOCTaBKH JIEKAPCTB.

MeTtoas!l uccnenoBaHus KIETOK M KJIETOYHBIX B3aUMOAEMCTBHI ¢ HaHOUacTULaMu. B3aumoneincTeue
HAHOYACTUL] €  KJIETKaMH:  IIOBEPXHOCTHbIM  3apsa.  IluHoOuuMTO3,  MHMKpPO-NIMHOLIUTO3,
MaKpO-NHHOLIUTO3, SHJOLIUTO3, muddysus, peLenTop-0NnoCPEIOBAHHBIN, 9HJOLHUTO3,
KAaBEOJIMH-3aBUCUMBIN,  KJIATPUH-3aBUCHUMBIA  dHIOLUTO3. IIpoHMIaeMOCTh  IUIa3MaTU4ECKOU
MeMOpaHbl KJIETKH. MeXaHu3Mbl KOHTPOJIHMPYEMOTO BBICBOOOXACHUS JIEKAPCTB C HCIIOIB30BAaHHEM
pa3IMYHBIX TUIIOB HAHOAT€HTOB.

8. MexaHu3MBbI aJipeCcHON JOCTaBKA HAHOAT€HTOB K KJIETKaM.

OnHKOMapkepbl KaKk MULICHb AJIsl aAPECHONW NOCTaBKH. MeMOpaHOACCOUMUPOBAHHBIE OHKOMAapKEPHI:
BHUJBl OHKOMapkepoB. MemOpaHnoacconmupoBanuble oHkomapkepsl. HER1, HER2, EpCAM,
PD-1/PD-L1, peuentop 3cTporeHa, peuenTop NporecTepoHa, MHCYIMHONON0O0HbINH pen-p. HER2 —
Ha3BaHUS, CHHOHUMBI, OTKpPbITHE, KOAUPYIOIIMH TeH, OCOOCHHOCTH CTPOCHHUS pELeNnTopa,
B3aUMOJICICTBUE, AKTHBALMSI CHTHAJIbHBIX NyTed B KieTke. HER2-mo3WTHMBHBIE M HEraTHBHBIC
kieTkd. Kietounsle iuHuM ¢ pa3nudHbIM ypoBHeM skcnpeccur HER2 — npaBuiibHble Ha3zBaHUs 110
ATCC, ycnoBus KyJIbTUBUPOBaHHS, PEKOMEHIOBAaHHBIE CPEJIbl, CHIBOPOTKH, JOOABKH.

9. J'[aGopaTopHHe I'PBI3YHBI KaK MOJICJIb I/ICCJ'ICI[OBaHI/II\/’I MMPOTHUBOPAKOBBIX aIrCHTOB.

Moen pakoBBIX OMyXoJel (ompenerneHrue W TMPUMEPhI): alulorpadTHBIE VS KceHorpadTHBIE,
oproronuueckue omnyxond, PDX models, renernueckue monenu. @opmupoBaHue OIyXoneld Npu
BO3JICHCTBUM XMMHYECKUX CTUMYNOB. MMMyHOne(pHUUUTHbIE M HWMMYHOKOMIIETCHTHBIC MBIIIH -
0anb0bl1, HIOABI, ckuabl. Cuctema M®C — ocHOBHbIE opranbl. [lormomenne HaHOOOBEKTOB Pa3HBIX
pa3mepoB, TucToreMariueckue 6apbepsl, moapooHo mpo I'DOb. fAsnenue tpanciurosa. EPR-addexr,
onpexaenenue, npumepbl. ABC phenomenon. PEG-aumemma. OricoHUHBI, J1e0mCOHUHBL. [LmoTHBIE
MEKKJIETOYHbIC KOHTAKThI, (HOPMUPOBAHNE, HA3BaHUs OEIIKOB.

10. Mertoapl in Vvivo HCCIEIOBaHWS HAaHOANCHTOB Ha MyTH co3AaHus 3(P(EKTUBHBIX CHUCTEM
KOHTPOJHMPYEMOH JOCTaBKH JICKAPCTB.



Mertonsl HCCEOBaHUS HAHOAreHTOB B OKUBBIX opraHu3max (in  vivo). buomoctymHOCTb,
TOKCHUYHOCTH, (hapMaKOKMHETHKAa M (papMakomuHaMuKa HaHOoareHToB. OIpeneseHne ONTUMAabHBIX
apaMeTpoB JIO3MPOBKH, PEXKUMa JOCTABKM M MapuIpyTa BBEICHHS HAHOATCHTOB JUIS 00CCIICYCHUS
MaKCUMaJIbHOH () (EKTUBHOCTH U MHHUMAJILHOTO BO3JCHCTBHSI HA OPTaHU3M.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHas aymuTOpHsi, OCHAIIICHHAS KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000pyI0BaHHEM (TIPOSKTOP,
3BYKOBasi CHCTEMA).

Hayunas maboparopusi, OCHaIlIeHHAs 000PYJI0BaHUEM JIJIi XAMUYESCKOTO CHHTE3a HAaHOYACTHII, UX
XapakTepu3auy (CIeKTPATbHOTO aHAIN3a, MUKPOCKOITUH | JIP.), & TAKXKE JIJIs KCCIISIOBAHUS X
OHOJIOTHUECKUX CBOMCTB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
Jluteparypa npenocrasinsiercsi Ha 6a30Boi Kadeape:

1. KynbTypa »KUBOTHBIX KJIETOK: MIpaKTU4decKoe pykoBoacTBo / P. S. ®pemnu ; nep. 5-ro aHmi. uzn. —
M. : OuHoM. Jlaboparopust 3Hanmit, 2010. — 691 c.: un., [24] c. uB. Bki. ISBN 978-5-94774-596-2.

2. Harnapnras 6uoxumus / 5. Konsman, K.-I. Pém ; nep. ¢ aarn. T. I1. MocomoBoii. — 6-¢ u3 .

3. MeToab! MOTyYeHUs ¥ UCCIIEIOBAaHMS HAHOMATEPHAaJIOB M HAHOCTPYKTYp. JlaboparopHbIit
MPaKTUKYM 10 HAHOTeXHOJOTHsAM: yueOHoe nocodue / E. JI. Mummuna, H. 3. llepctiok, A. A.
EBnokumos [u ap.]; mox pen. A. C. Curosa. - 6-e u3.

4. Hano6uotexuonoruu. [Ipaktuxym / A.b. Pyoun, I1.B. I'ynak, A.M. AbGarypoBa; nox pexa. A.b
Py6una, 2020, ISBN: 978-5-9963-0627-5

5. Monexynsipras 6uonorus kiaetku [Texct]: B 3 T. T. 2: [yueOnuxk mis By3os] / b. Ansbeptc [u ap.];
niep. ¢ anm1. A. H. JlpsikonoBoii, A. B. JI1o0sr ; iox pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : H-T komnbroTep. uccnenoBanuid, 2013 .— 992 c.

6. MonexynspHast 6nonorus knetku [Tekct]: B 3 T. T. 3: [yueOnuk ans By30B] / b. Ans6epre [u ap.];
riep. ¢ anm. A. H. /IpsxoHoBo#, A. B. 1006w ; mox pexn. E. C. lunosa [u np.] .— M. ; Mxesck : UH-T
KOMITbIOTEp. ucciegoBanuid, 2013 .— 1052 c.

7. Huxutun MLIL - TepanocTuueckre HAaHOAreHTHI, METOABI MX MCCICIOBAHMUS U ITOBBIICHUS

3¢ deKTUBHOCTH B opranusme, A.¢.-m. Hayk:03.01.02. - 2022. -60 c.

8. IlpennsnoHHas MeAUIIMHA U MOJIEKYJIsIpHas TepaHocTHKa. Menep3aHoB A., Mockanes A., Kapos
B., Bpau, 2016. -N-C.11-14.

9. llunynosa, B.O. - MHorogyHKUHOHAIBHBIE HAIMOJIEKYJIIPHBIE KOMILJIEKCHI 17151 KOHTPOJIUPYEMOTO
BO3JICHCTBUS HA KJIIETKH in Vitro u in vivo, k.6.Hayk: 03.01.03. -2016. -121 c.

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://www.books-up.ru/ru/book/nanobiotehnologii-14452788/
https://e.lanbook.com/book/130172

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
npesenTanuil. [IpuBercTByeTcs HamMune BO BpeMs 3aHATHI cMapT(HOHOB/HOYTOYKOB /7Sl yUacTus B
WHTEPAKTUBHBIX YIPAKHEHUSIX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIICKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS  CAaMOCTOSTEIBHOTO — M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTAEbHBIX YTBEPKIACHUN, CBOMCTB.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboOTON CTygeHTa ocyuiecTBisieTcst B (opme
WHIMBUyaJIbHBIX KOHCYAbTalMi. [y popmMupoBaHusS yMEHUSI IPUMEHSTh TEOPETUUECKHE 3HAHUS Ha
MPaKTHKE CTYIEHTY HEOOXOAMMO pemath Kak MOKHO OoJblie 3aj1ad. B Hauane 3aHATHS, KaK IPaBHUIIO,
npoBoguTcs kopoTkuid (10-15 MuHYT) ompoc MO Marepuany NPOIIEANINX 3aHITHH B YCTHOW WU
MUCbMEHHOM (hopme. BaskHO 10OUTHCS TOHMMaHHS U3y4aeMOro Marepuaia, a He MEXaHW4eCKOTO €ro
3anomuHanud. [Ipu 3arpyaHeHMH W3y4YeHHS OTHEIBbHBIX TEM, BOIPOCOB, CIEAyeT oOpamarbcs 3a
KOHCYJIBTAIIHSAMH K JICKTODY.

[TpoMeskyTOYHBII KOHTPOJIb 3HAHUH TPOBOJMTCS B BUJIE OMPOCOB, HA KOTOPBIX CTYACHTY MPEIaraeTcs
YCTHO OTBETHTh Ha TEOPETHYECKMH BONPOC M PEIINTh JBE 3a7a4yd Mo TeMe ceMuHapa. CTyIeHTHI,
YCHEIIHO Mpouiemue Bce GOpMbl MPOMEKYTOUHOTO KOHTPOJIS, IOIMYCKAIOTCS K cAade SK3aMeHa 10
THCLUIIINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u nHxEeHEpPUS B HAHOOMOTEXHOIOTHSIX
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: M.H. SIxoBueBa, kana. OHOI. HayK, IPETOJaBaTEb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-3 Cnoco6GeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO JUIS JOCTHKCHUS ITOCTABICHHOMN
3a/1auu

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpy4eHUsl 4ieHaM KOMaHbl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JEeSITEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBAa  MaJbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemutrcs K TOIYyYEHHUIO HOBBIX
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

3HAHUH,

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE HAay4yHOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKEeTOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynwsrate uzyuenwst aucuuiuinHbl «Tepanoctuka. HaHOCTpYKTypbl B OHMOMEIMIIMHEY» OOYyYarOlUiCS

JIOJKEH

3HAThb:

- OCHOBHBIE MOHSTUS U XapaKTEPUCTUKU TEPAHOCTUKU U €€ MPUMEHEHUE B MEAULIMHE U HAYKCE;
- COBpEMEHHBIE TEXHOJIOTHU B METO/IbI UCCIIEJIOBAHUS B 00J1aCTH TEPAHOCTHKHY;

- CIIOCOOBI IMATHOCTHUKY 3a00JIEBaHU C UCITOJIb30BaHUEM HAHOCTPYKTYD;

- METO/IbI SKCIIPECC-INAarHOCTUKU Ha OCHOBE HAHOYACTHIL;

- MOHATHE OMOMAPKEPOB M UX POJIb B TUATHOCTUKE U MPOTHO3UPOBAHUN 3a00JIEBaHUI;

- TEXHOJIOTHH MPOU3BO/ICTBA HAHOYACTHII U METOABI AUATHOCTUKU HA UX OCHOBE;

- OCHOBHBIE MIPUHITUIIBI O€30MTACHOCTH UCTIOIh30BaHUS HAHOYACTHIL;

- TeHJEHIIUHN Pa3BUTH TEPAHOCTHKHU B MEIUIIUHE.

yMeThb:




- pa30uparbes B BUAAX U METOAAX CHHTE3a HAHOYACTHII, IPUMEHICMBIX TEPaHOCTHKE;
- HOHMMAaTh OCHOBHBIC IIPUHLIUITBI B3aUMOCHCTBHUS HAHOYACTHUI] C OMOJIOTMYECKUMU CHCTEMaMU;
- yMeTh OIICHWBAaTh IOTCHIMAJIbHBIC PHCKA U TPEHMYLIECTBA HCIIOJIb30BaHHS HAHOMATEPHUAIOB B
MEHULUHE;
- YMETh OLIEHMBATh TOKCHYHOCTh HAHOYACTHUI] M MX BIMSIHUE Ha )KUBBIE OOBEKTHI in Vitro u in vivo;
- UCIIOJIb30BaTh HAHOYACTHIIBI IS Pa3paOOTKU HOBBIX METOAOB JJUarHOCTHKHU M JICUCHUS 3a00JICBaHHH;
- paboTarhk ¢ COBPEMEHHBIM 000PYIOBaHHEM U METOAMKAMH IO U3YYCHUIO HAHOYACTHIL;
- IPUMEHSTH [TOTyYCHHBIC 3HAHUS M HABBIKU B IPAKTUYECKOM JESATEIFHOCTH HAyYHOTO XapaKTepa;
- aHAJTM3MPOBATh COBPEMEHHBIC HAYYHBIC CTAThH U ITyOJIMKAIIMH 110 COOTBETCTBYIOIICH TEME;
- 93¢ (heKTUBHO HUCKaTh JHTEPATYpy M JPYTyio ClelualbHyl0 HHpOpManuio B W30paHHON ob6macTu
HayKH.
BJIA/IETh:
- 3HAHUSIMU O CBOMCTBAaX M NMPUMEHEHUU HAHOMATEPUaJIOB B OMOMEUIIMHE U TEPAHOCTHKE;
- MIOHUMaHUEM TPUHIUIIOB B3aMMOJCHCTBUS HAHOYACTHUI] C JKUBBIMH OOBEKTaMH Ha MOJECKYISIPHOM
YPOBHE;
- HaBBIKAMH IPUMEHEHHS METOJOB TMArHOCTHKH U JICYCHHUS C UCTIONIb30BaHNEM HAHOYACTHIL;
- YMCHUEM AaHAIW3UPOBATh JAHHBIE W PpE3YJbTaThl MCCICJOBAHUI B O0NACTH TEPAaHOCTUKU H

HAaHOOMOTEXHOJIOTHA;

- YMEHHUEM OLICHUBaTh IIOTCHLMAJIbHBIE PUCKU U NPEUMYILECTBA UCIOIb30BAHUS HAaHOMATEpUAJIOB B
MEIUIINHE;

- HaBBIKAMH pPAa0OTBI C COBPEMEHHbIM OOOpYJOBaHMEM JUIl HCCICJOBAaHMA U INPUMEHEHUS
HaHOMAaTEPHAJIOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

JlabopaTopHbie IrphI3yHBI KaK MOJIEIIb UCCIIEIOBAHUN POTUBOPAKOBHIX areHTOB.

Mopaenu onyxosieit (onpeneneHne u npuMepsl): ajtorpadTHeie vs KCeHorpadTHbIC, OPTOTOIMYECKUE U
zp.

DOpMHPOBAHUE OITyXOJIEH MPU BO3AECHCTBUM XUMUYECKUX CTUMYJIOB.

HMmMmyHOeUIUTHBIE 1 IMMYHOKOMIIETEHTHBIE MBIIIIN.

[Tornomenue HaHOOOBEKTOB pa3HbIX pa3mepos, IMCTOreMaTHYECKUE 6apbepsl,
reMaTodHIepaTndecKuii 0apbep.

SIBneHME TpaHCIIUTO3A.

Mertozsl in vivo HCCIeJOBaHUSI HAHOAr€HTOB B JKMBBIX OpraHU3Max.

BuonoctynHocTh, TOKCHYHOCTB, (papMakOKMHETHKA U (papMaKOJMHAMUKA HAHOAT€HTOB.

OmnpeneneHue ONTUMANBHBIX [APAMETPOB JO3UPOBKH, PEXHMMa JIOCTaBKM M MapuipyTa BBEACHUS
HAHOAreHTOB IJIsl 0OecreYeHnss MaKCUMaIbHOW 3()(eKTHBHOCTHM M MHMHHUMAJIBHOTO BO3JCHCTBHS Ha
OpraHu3M.

Krnerounsie nunuu ¢ paznuuHbiM ypoBHeM skcipeccurt HER2, ycnoBust kyiasruBupoBanus. Ero poins B
pa3paloTKe Tepanuy OHKOJIOTHH U TePaHOCTHKH. [lepcriekTuBh 1 Tpo0IeMbl UCTIOIB30BAHUSL.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. TepaHocTuKa, OIpeleJIEHUE, IPEUMYILIECTBA II0 CPAaBHEHUIO C TPaJULUOHHBIMU METOJaMH
OUAarHOCTUKA M TepaluM, HEAOCTAaTKH. MeTobl, HCHOJNb3yeMble Ui OOHApYXEHHA M JICUCHUS
3abosieBaHni. Kakne TeXHOIOTuy ceifuac HaXOAATCS Ha MEePEJOBBIX MO3UIUAX B 00JaCTH TEPAaHOCTHKH,
KAaKHE IIEePCIEKTUBBl W OrPaHWYEHUS MOTYT BO3HUKHYTh IIpM HPUMEHEHUM TEPAHOCTUKH B
KJIMHUYECKOU IPaKTUKE.

2. IlepcoHanu3oBaHHAsE MEJULIMHA, METObl U TEXHOJOTUH. [ eHETHYECKUE U MOJIEKYJISIPHBIE MapKepHl,
WCIIONIb3yEMBIE I  MHAMBHIyAJIM3allMM JIEYEHUS ManueHToB. IlpenmmymnecTBa M HEZOCTaTKU.
AKXTyanbHOE COCTOSHME M TEPCIEKTHBBI, MPUMEPHl KOHKPETHBIX 3a00JeBaHUM, KOTOpBIE JedaT C
HCITOJIb30BaHNEM NIEPCOHATN3UPOBAHHON METUIIUHBI.

3. IlpuMeHeHue HaHOYACTUI] U HaHOMaTrepuayoB B MenuiuHe. COBpEMEHHOE COCTOSIHME BOIIpOCaA.
[Ipobnembl obOmacti W myTtH yBenuueHHs 3(PQPEKTHBHOCTH HAHOAreHTOB [UIA 3ajJa4 TEpamnud MU
auarHocTuku. [Ipo6GiemMsl TpaHCISINY B KIMHUYECKYTO ITPAKTUKY HAHOAT€HTOB Pa3InYHON IPUPOIBI.
4. DKcnpecc-AMarHocTuKa, ponb HaHodacTHn. OCHOBHBIE TOHSITHS W TEPMHUHBI, CIIOCOOBI
Kinaccuukanuu. [OMOTeHHble M TeTeporeHHble (OpPMaThl IKCHPECC-IUArHOCTUKH, OCHOBHBIE
TEHJEHIUH Pa3BUTH SKCIIpECC-AMArHOCTHKU. IXA - MpUHIMIBI 1 COBPEMEHHOE COCTOSHHUE.



5. CrpoeHne MoJIeKyJdl HMMMYHODIOOYIMHOB. AHTUTeNa, oOmnpeaeneHue, cTpykrypa. Kiaccer
ummyHornoOynmuHoB  IgG, IgM, IgE w ap., cxomcrtBa, omimuusi, (QyHKIMH. AHTHTEIO-aHTHTEH,
aHTUTCHHbIC JeTepMUHAHTBl. KoHCTaHTh ah(PMHHOCTH aHTHUTEN, TUAMAa30HbI.

6. MoHOKIIOHATIbHBIE W TIONHKJIOHAJbHBIC AHTUTENA, pPa3iuuve, NPEUMYIIECTBa W HEIOCTATKH.
3HAUUMOCTh MOHOKJIOHQJIBHBIX AHTUTEN Ui JUArHOCTMKM M Tepanuu pPa3INyHbIX 3a00JeBaHUiL.
@DakTophl, BIAUSIOMIME HA CTAOMIBHOCTH M JIOJTOBEYHOCTH MOHOKJIOHAJBHBIX aHTuTel. Otinuue
cka(donmoBbIX PACHO3HAIOIINX TOJUIENTHIOB OT IOJTHOPA3MEPHBIX aHTUTEI.

7. Anamu3 cneumduuHoctd u adpduHHOCTH aHTHTEN. OCHOBHBIE NPUHLUIBI JCHCTBUS U METOABI
noirydeHus. B kakux oOnacTaXx MeAuIMHBI NPUMEHSOTCS aHTuTena. OCHOBHblE HpPOOJIEMBI, C
KOTOPBIMHU CTAJIKMBAIOTCS PU UX MCIIONb30BaHUU. [lepcrieKTrBbI pa3BUTHs B OyayIIeM.

8. I'mOpmmomHas TEXHOJNOIHA, €€ MPEUMYILIECTBA. TEXHONOTHUS, XapaKTEPUCTHKH W METOIbI
nonydeHus. OCHOBHBIC THIBI CYIIECTBYIOIIMX T'MOPHUAOM, TEXHOJIOTUH HCIOIb30BAHUS UL
MOHHUTOpPHHra W aHanmu3a rubpupom. Kakme npoOneMbl MOTYT BO3ZHUKHYTH MPH CO3JAaHHH H
WCTIOJIh30BaHUU TUOpUIOMBI? OONACTH IPUMEHEHHUS.

9. ®oroauHaMuyeckas Tepanus, olpeeneHue, NpuHIun aeiicteus. [Iponeccsl Ha KJI€TOUHOM ypOBHE
npu @OT. Kakue mnaronoruu MOXKHO JIGUUTH C TOMOLIbI0 (POTOIMHAMHYECKOW Teparuu.
[TpeumyecTBa ¥ HEAOCTaTKU (DOTOAMHAMMYECKOW TEpamuH IO CPAaBHEHUIO C JIPyTUMH METOaMH
nedeHust. Buapl poToceHCHOMIN3aTOPOB U NCTOYHUKOB cBeTa. Bo3aMoxHbBIE TOO0UHBIE AP PEKTHI.

10. ®ororepmuueckas Tepamus, ONpeNeJIeHWe, NPUHLOUN JEHCTBUS — INpeoOpa3oBaHHE
3IEKTPOMArHUTHOIO M3JIy4YE€HHE B TEILIOBYIO 3Hepruro. lIpoueccel Ha kierouHom yposHe npu OTT.
IIpumepsl npuMeHeHuss B KiIMHMKe. Kakue mDaronoru MOXKHO JieduTh ¢ nomompeo OTT.
Ucnonp3yemoe obopymoBanme. I[IpenmyiecTBa W HEZOCTaTku (POTOTEPMHUECKOW TEpamuy 110
CPaBHEHUIO C JPYTUMHU METOJAaMHU JICUCHHUS.

11. UMmmyHOEepMEHTHBIN aHau3, onpeseseHe, NpuHIMn MeTona. Bunst UDA: npsmoii, HenpsamoH,
COHJIBUY-aHANIN3, KOHKYpEHTHbIH aHanmu3. Metku nmias1 MDA — mnepokcupaza XpeHa, LIETOYHAS
docdaraza, GryopectieHTHBIE CyOCTpaThl, IIOMHUHECIIEHTHBIE cyOcTpaThl. O0NacTH MpUMEHEHUSI.

12. Arnenue gnyopecuennuu u [P B Ononoruueckux cucremax. OiyopecieHIHs, TFOMUHECIICHITHS,
¢docdopeceHnss — OTIHYMS, XapaKTepHble BpeMeHa. Bo30yxaeHuss W ucmyckaHue. MexaHWU3MBI
JTvccunanuy dHeprun npu Bo3OyxaeHuu I1ITP. BemecrBa, obmanaromue nanbonee 3pQeKTHBHBIM
[IITP.

13. IlpoxoxxaeHue cBeTa yepe3 OMOTKAaHU: TUana3oH UIMH BOJMH. Kakue ecTh MeToabl MEIWIMHCKOM
JMAarHOCTUKHU, TIO3BOJISIOIIME BHU3yaJU3UpoBaTh Oojee mIyOokue TkaHuM opranu3Ma? OkxHa
npospagnoctd OuoTkanu: NIR-1, NIR-2, SWIR, uro mmeHHO 0OycClaBiIMBaeT «IPO3PAYHOCTB» U
«HEMPO3paYHOCThY. MynbsTudoTOHHBIE TIporiecchl — 2P 1 3P uist in vivo uccieoBaHuii.

14. Meroap! uccienoBaHUs KJIETOK M KJIETOYHBIX B3aMMOJEHCTBUM C HAaHOYACTULAMM: IHHOLIUTO3,
MHUKPO-IIMHOLIUTO3,  MaKpO-IMHOLUTO3, JHAOUMTO3, Juddy3us, peLenTop-ornocpeaoBaHHbIN,
9H/IOLIUTO3, KaBEOJUH-3aBUCUMBIA U KJIATPUH-3aBUCUMBINH 3HIOLNUTO3. MeXaHU3Mbl KOHTPOJIUPYEMOIO
BBICBOOOXKICHHS JIEKAPCTB C MCIOJIH30BAHUEM PA3IMYHBIX TUIIOB HAHOAT€HTOB.

15. buomapkepsl, ucronb3yeMble B TepaHocTHke? MexaHu3Mbl aJipeCHOM JOCTaBKM HAHOAr€HTOB K
kineTkaM. OHKOMapkepbl Kak MHUIIEHb Ui aApecHOW JocraBkd. MemOpaHoaccOlMUpPOBaHHBIC
OHKOMAapKephl: BUbl OHKOMapKEPOB.

16. Penenrop HER2 — Ha3BaHus, CHHOHUMBI, OTKpPHITHE, KOAUPYIOLUINA T'€H, 0COOEHHOCTU CTPOCHUS
peuenTopa, B3aMMOJACWMCTBHE, AaKTHBAIUS CHUTHANBbHBIX TyTed B kierke. HER2-mo3utuBHBIE U
HEeraTUBHbBIE KIETKH.

[Ipumeps! OmiieToOB:

burer 1.

1. [lepconanu3oBaHHasi MEIUIIMHA, METO/IBI M TEXHOJIOTHU. [ @HETHYECKHE W MOJICKYIISIPHBIC MapKephI,
UCTIONb3yeMble ISl MHIMBHUIyaJlW3allMy JI€YeHUs maunueHtoB. IlpemmymmecTBa M HEIOCTATKH.
AKTyaJIbHO€ COCTOSIHHUE€ M TEPCIICKTHBBI, NPUMEPHl KOHKPETHBIX 3a00JICBaHUI, KOTOPBIE JIedaT C
UCTIONIb30BaHUEM IEPCOHATM3MPOBAHHON MEIUIIMHBIL.

2. llpuMmeHeHHe HAHOYACTHUII U HaHOMAaTepuasoB B MeauiuHe. COBPEMEHHOE COCTOSIHHE BOIPOCA.
[Ipobnembl obmacth W myTH yBenuueHHs 3(PPEKTHUBHOCTH HAHOArEHTOB JUIS 3aja4 TEpamud Hu
auarHocTuku. [Ipo0GieMpl TpaHCISIIMY B KITIMHUYECKYTO TPAKTUKY HAHOAT€HTOB Pa3InYHON PUPOIBI.

buier 2.



1. MmmyHOQEepMEeHTHBINH aHanu3, onpeaeieHue, npuHuun Metoaa. Buasr UDA: npsmoit, HenpsMoH,
COH/BHY-aHAIHN3, KOHKYpeHTHbIN aHanmu3. Metku i MDA — mepokcupmaza XpeHa, MHIeNIOYHAs
¢docdaraza, GiryopecueHTHbIE CyOCTpaThl, IIOMHUHECLHEHTHBIE cyOcTpaThl. O0nMacTH NPUMEHEHUS.

2. Senenune duyopecuennuu u I1I1P B 6uonorndeckux cucremax. OayopeceHns, JTIOMUHECIICHITNS,
docdopecrieHIIns — OTIHYMS, XapaKTepHbIe BpeMeHa. Bo30yxaeHuss M HcIyckaHue. MexaHU3MEI
nyccunanuu dHepruud npu Bo3Oyxaenun IIIIP. BemecrBa, oOnangaromue nanbonee 3pQeKTHBHBIM
[IITP.

Kpurepun onennBanus
Onenka "ommuno" (10 Gamos) BBICTABIISIETCSI  CTY[IEHTY, II0OKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmuuno" (8 0aioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTAaBISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 OamnoB) BBICTABISETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepuad,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.
Onenka "ynosneTBopuTedbHO" (4 Oanna) BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW MporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YacTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpOBKaX OCHOBHBIX IMPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynoBierBoputenbHO" (1 6amn) BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

ATTecranus o AUCHUILUIMHE OCYyIIECTBIIsIeTCS B popme sk3aMeHa. [Ipu npoBeaeHnn yCTHOTO 3K3aMeHa
oOyuaromemycsi npenocrasisercs 60 MUHYT Ha moaroroBky. Ompoc oOyuaromerocs mo OWiIeTy Ha
YCTHOM 5K3aMEHE He JOJKEH IMPEBBIIIATh OTHOTO aCTPOHOMHUYECKOT0 Jaca.



