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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

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEUICHHs, Mpeiarath U KOMOWHUPOBATH CIIOCOOBI
OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN) peleHns

paspabarkiBath monxonsl K pemeHuto THHoBbIX |OIIK-3.2  CmocobeH uCmonb30BaTh  MCCIIEAOBATEIBCKUE
Y HOBBIX 337124 B 00acTi npodeccHoHanbHOH |METOABl MPU PEUICHUH HOBBIX 3ajlad, TPUMEHsISI 3HAHHS B
JIESTEIIBHOCTH, YUYUTHIBasE 0COOEHHOCTH H pa3IMYHBIX 00ACTAX HAYKH (TEXHUKH)

OIPaHNYCHHUA PA3JIMIHBIX METOAOB PCIICHUA OIIK-3.3 Brnameer aHaJIUTUYECKUMHU W BBIYMCIUTEIHLHBIMHU
METO/IaMHU PEIICHUS, TOHUMACT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- OCHOBHBIC IIOHATHA U XaPAKTCPUCTUKU TCPAHOCTUKU U €€ IIPUMCHCHUC B MCIUITMHC U HAYKC,
- COBPEMCHHBIC TEXHOJIOTUX U METObl UCCIICIOBAHUS B obmactu TCPAHOCTHUKMU,
- CITOCOOBI JANarHoCTUKHU 3a00JIEBAaHUM C UCITOIL30BAaHUEM HaHOCTPYKTYP,
- METOAbI OKCIIPECC-ANArHOCTUKU Ha OCHOBE HAHOYACTHUIIL;
- IIOHATHEC 6I/IOMapKepOB " UX pOJIb B JUATHOCTUKE U ITPOTHO3UPOBAHUU 3360J’I6BaHHﬁ;
- TEXHOJIOTHUH MTPOU3BOACTBA HAHOYACTULL U METOAbI ANArHOCTUKH HA UX OCHOBC,

- OCHOBHBIC ITPUHIIUIIBL 0e30MacHOCTH UCITOIb30BaAHUS HaHO4YaCTHII,

- TeHJEHIIUHN Pa3BUTH TEPAHOCTHKHU B MEIUIIUHE.

YMETb:

- pa36HpaTbc;1 B BUJAAaX U METOAAaX CHMHTC3a HAHOYACTHUL, IPUMCHACMbBIX TCPAHOCTHUKE,
- IOHUMAaTb OCHOBHBIC TPHUHIHAIIbI B3aHMOI[GI>'ICTBH$I HaHO4YaCTHIl C OMOJIOTHYECKUMU CHUCTCMaMHU,;
- YMCTb ONLCHHBATH IMOTCHIUAJIBHBIC PUCKU U IMPEUMYIIECTBA MCIIOJIb30BaHUS HAHOMATCpUAJIOB B

MEIHITNHE;

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

- HCTIOJIb30BaTh HAHOYACTHUIIGI JJIs1 pa3paO0OTKH HOBBIX METOJIOB JMATHOCTUKH U JICUCHHS 3a00JICBAHNUN;
- paboTarh ¢ COBPEMEHHBIM 000PYJI0OBAaHUEM U METOAMKAMH IO U3YYCHUIO HAHOYACTHIL;
- IPUMEHSATH TMOJTYYCHHBIC 3HAHUS U HABBIKH B IPAKTHYCCKON IEITEILHOCTH HAYYHOTO XapaKTepa;

- aHAJTM3UPOBATh COBPEMEHHBIC HAYYHbIC CTAThH U IyOIIMKAIIMHU 110 COOTBETCTBYIOIICH TEME;

- 3¢ (hEeKTUBHO HUCKAaTh JIMTEPATYpPy U JPYIyI0 CHCHUANbHYI0 HH(POpPMAIUi0 B W30paHHON ob0mactu

HayKH.

BJIAJIETh:

- 3HAaHHUSIMHU O CBOMCTBaxX U IMPUMCHCHNHU HAHOMATCpPHUaAJIOB B 6I/IOMC,Z[I/I]_[I/IHC " TCPAHOCTHUKE,

- INIOHUMAaHUCM NPHUHIHIIOB BSaHMOHeﬁCTBHﬁ HaHO4YaCTHull C >XKWBBIMH o0bEeKTaMU Ha MOJICKYJISIDHOM

YPOBHE;

- HaBBIKAMH [TPUMEHEHNS METOIOB AMATHOCTUKH U JICYEHHS C UCIIOIb30BAaHUEM HAHOYACTHIL;
- YMEHMEM aHaJIU3UpOBaTh JaHHBIE W PE3YJIbTaTbl HCCIENOBAaHUM B OO0JAaCTM TEPAHOCTUKU MU

HAHOOUOTEXHOJIOT Ui

- YMCHUEM OLCHUBATH INNOTCHUHAJILHBIC PHUCKU U MPCUMYLICCTBA MCIOJIB30BAHUA HAHOMATCPUAJTIOB B

MEIHITNHE;

- HaBBIKAMH DPAa0OTHI C COBPEMEHHbIM OOOpYJOBaHMEM [yl HCCICJOBAaHMA U INPUMEHEHUS

HaHOMATCpHUaJioB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Hanoctpykrypst B
1 MEPCOHATM3UPOBAHHON  MEAMIIMHE U 3 7
TEPaHOCTHKE.
) Pa3zpaboTka SKCHpecc-AMarHOCTUKH Ha 3 7
OCHOBE HaHOYACTHII.
3 Crpoenne MOJIEKyT UMMYHOTIIOOYJIMHOB. 3 8
4 SAsnenue Qayopecuenumn u [P B 3 3
OMOJIOTMYECKHUX CUCTEMAX.
5 Meroasl  XUMHUYECKOU § KOHBIOTallU 3 7
HAHOAreHTOB JUIS TAPTETHOM JJOCTABKH.
6 dotoTepmuueckas U HOTOAMHAMUYECKAS 3 g

Tepamnusi. MynbTH(POTOHUKA.




Metoapl  in  vitro  HCCIEIOBaHUs

7 HAaHOAreHTOB  Ha  NYTH  CO3/aHUA 3 ]
3G PEKTUBHBIX CHUCTEM KOHTPOIHPYEMOU
JIOCTaBKH JICKAPCTB.

3 MexaHU3MBI aJipecHOM JIOCTaBKU 3 7
HaHOAreHTOB K KJIETKaM.
JlabopaTtopHble TpBI3YHBI Kak MOJCIh

9 HCCIe0BaHUI IIPOTUBOPAKOBBIX 3 8
arcHTOB.
MeTtonsl n Vvivo HUCCIEeI0BaHUS

|0 |HAHOAreHTOB  HA  NyTH  CO3MAHHA 3 7
3((HEKTUBHBIX CHUCTEM KOHTPOIHPYEMOM
JIOCTaBKHU JIEKapCTB.

Htoro vacos 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. HanocTpyKTypBl B IEPCOHAIM3UPOBAHHON MEIUIIMHE U TEPAHOCTHUKE.

[Ipobnembl obnacth U myTH yBenndeHus 3()(HEKTUBHOCTH HAHOArE€HTOB JUISL 3ajad TEpanuu u
auarHoctuku. IlogpobHoe onucanue npo6iaeM TPaHCIALUH B KIMHUYECKYIO MPAKTUKY HAHOAr€HTOB
Pa3IUYHON IPUPOSBL.

2. Pa3pa60TI<a OKCIPCCC-AUArHOCTUKU Ha OCHOBC HAHOYACTHUII.

DKcnpecc-IMarHoCTHKa, OCHOBHBIC MOHATHS M TEPMHHBI, CIIOCOOBI Kiaccupukanuu. [oMoreHHsie
dbopMaTbl — OT HPOCTBIX K CIIOXKHBIM, YaCTHbIE BapHaHTBl pealn3allil T'OMOTEHHBIX (HOpMATOB,

TeTEPOTCHHBIE (dhopmarsr 9KCIPECC-TUArHOCTUKH, OCHOBHBIE  TEHACHIMH  Pa3BUTHI
JKCIIpecc-IuarHocTuky. MmMyHoxpoMarorpaduueckuii aHaiu3 - OPUHOWIBL M COBPEMEHHOE
COCTOSIHHUE.

3. CtpoeHre MOJIEKYJI UMMYHOTJIOOYTHHOB.

[lonaTus aHTUTENna, aHTUICHA, AHTUICHHON nerepMuHaHTHl. KoHcTaHThl ad(UHHOCTHM aHTHTED,
nuanaszonsl. Ctpoenne [gG. MMMyHObEpMeHTHBIN aHau3, onpeneieHne, IPUHITUIT MeToa. Bust
N®DA: npsMoi, HenpsMOH, COHIBHY-aHAIN3, KOHKYpEHTHBIM aHanmn3. Metku pua1 MDA —
MepoKcuaaza XpeHa, IienodHas ¢ocdaraza, ¢GIyopecleHTHbIE CyOCTpaThl, IIOMHHECIICHTHBIC
cyOCTparsl.

4. SAnenue ¢pnyopecuenuun u [111P B Ononoruueckux cucremax.

@nyopecueHiys, JIOMHHECHeHIUs, (ocdopecueHunss — OTIMYHs, XapaKTepHble BpEeMEHa.
Bo36yxnenust n ucnyckanue. CTOKCOB cIIBUT. AHTUCTOKCOBbIe Kpacku Ctekunr. H- u J-arperarsr —
¢ npumepamu BeiecTB. IloHsATHEe KBaHTOBOrO BbIXO#A. TaHAEMHBbIE KpacUTEIM JUIsl LIUTOMETPUHU.
FRET u BRET — nonsTHe, ycnoBus NpU KOTOPBIX IMPOUCXOIAT NaHHbIE sBIEHUS. KBazuyacTuipbl.
[Mna3mon, momsipuToH. MexaHu3Mbl auccunanuu 3Hepruu npu Bo3Oyxaenuu [II1P. Bemiectsa,
obnanaromue Handonee 3pdexruupim [I1P.

5. MCTO,Z[BI XHMHYECKON KOHBIOTalliK HAHOAIrCHTOB IJIA TapFeTHOI\/’I JOCTAaBKH.




Crpoenue Oenka. [lepBuuHasi, 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). KapOomuumunHeli MeTOA KOHBIOTAIMM Ha MpUMEpE
HAHOYACTHUIIBI C KapOOKCH-TPyHIaMu M Oelika ¢ aMHHO-TPYNIIAMH: JETAIBHO CTaJWU pPEaKIHH,
noapobusie 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 GpoTonuHamMuuecKas Tepanus. MynsTudoToOHHKA.

Onpenenenns OTT, OT, npumeps! npuMeHeHUs B KiIuHUKE. [Iporieccsl Ha KJIETOYHOM YPOBHE IIPH
@OJIT u OTT: kakue MOJIEKYIbI 3aJIeHCTBYIOTCS, KAK MEHSETCS MEMOpaHa KJICTKH, YTO MPOUCXOIUT C
mununamu. IlpoxoxxaeHue cBera depe3 OMOTKAHW: uana3oH JUIMH BOJMH. OKHAa MPO3PavHOCTH
omorkann: NIR-1, NIR-2, SWIR, uro wuMeHHo oOyciaBiuBaeT «IIpO3pavyHOCTB» U
«HEMpo3padHoCThY. MysnbsrudoronHsle nponeccsl — 2P u 3P s in vivo nccnenoBaHuii.

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

MeTtozas!l uccnenoBaHus KIETOK M KJIETOYHBIX B3aUMOAEMCTBHI ¢ HaHOUacTULaMu. B3aumoneincTeue
HAHOYACTUL] €  KJIETKaMH:  IIOBEPXHOCTHbIM  3apsa.  IluHOuuMTO3,  MHMKpPO-NIMHOLIUTO3,
MaKpO-NMHHOLIUTO3, SHJOLIUTO3, muddysus, peLenTop-0noCPEIOBAHHBIN, 9HJOLHUTO3,
KAaBEOJIMH-3aBUCUMBIN,  KJIATPUH-3aBUCHUMBIA  dHIOLMTO3. IIpoHMIaeMOCTh  IUIa3MaTU4ECKOU
MeMOpaHbl KJIETKH. MeXaHu3Mbl KOHTPOJIUPYEMOTO BBICBOOOXAEHUS JIEKAPCTB C HCIIOIB30BAaHHEM
pa3IMYHBIX TUIIOB HAHOAT€HTOB.

8. MexaHu3MBbI aJipeCcHOI JOCTaBKA HAHOAT€HTOB K KJIETKaM.

9. JIaGoparopHble I'pbI3yHBI KaK MOJIEJIb HCCIEA0BAaHNI IPOTUBOPAKOBBIX ar€HTOB.

Mopnenu pakoBBIX OMyxoJei (ompenesneHHe W TNPUMEPHI): ajulorpaTHbIE VS KCEHOrpadTHBIE,
oproronnueckue omnyxonu, PDX models, renernueckne monmenu. dopmupoBanue OImyxoned mpu
BO3ICUCTBUM XUMHUYECKUX CTUMYJIOB. MMMyHOnEeQUUUTHBIE U WMMYHOKOMIIETEHTHBIC MBIIHN -
6anb05b1, HIoAbI, ckuabl. Cuctema M®PC — ocHoBHbIe opransbl. Ilormonenne HaHOOOBEKTOB pPa3HbBIX
pa3mepoB, rucroremMaruueckue Oapbepsl, moapoono mpo I'0Ob. fAsnenue tpancuurosa. EPR-a¢dexr,
ompenenenue, npumepbl. ABC phenomenon. PEG-munemma. OnconuHbl, neorncoHuHbI. [LmoTHbIC
MEKKJIETOUHbIE KOHTAKThI, (POPMHUPOBAHUE, HA3BaHUS OEJIKOB.

10. MeTomsl in VivOo HCCIICIOBaHUS HAHOATCHTOB HA IYTH CO3JaHUS I(PPEKTUBHBIX CHUCTEM
KOHTPOJIHMPYEMOH JJOCTaBKH JIEKAPCTB.

Mertonsl HCCEOBAaHUS HAHOAreHTOB B KUBBIX opraHu3max (in  vivo). buomoctymHOCTb,
TOKCUYHOCTH, (hapMaKOKMHETHKAa M (papMakomuHaMuKa HaHoareHToB. OIpeneseHne ONTUMAalbHBIX
apaMeTpoB JIO3MPOBKH, PEXKUMa JOCTABKM M MapuIpyTa BBEJCHHS HAHOATCHTOB JUIS 00CCIICYCHUS
MaKCUMAaJIbHOHN () (EKTUBHOCTH U MHHUMAJILHOTO BO3JCHCTBHSI HA OPTaHU3M.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHas aymuTopHsi, OCHAIIICHHAS KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000pyI0BaHHEM (TIPOSKTOP,
3BYKOBas CHCTEMA).

Hayunas maboparopusi, OCHaIlIeHHas 000PYJI0BaHUEM JIJIi XAMUYESCKOTO CHHTE3a HAHOYACTHII, UX
XapakTepu3auy (CIeKTPATbHOTO aHAIN3a, MUKPOCKOITUH | JIP.), & TAKKE JIJISl KHCCICIOBAHUS X
OHOJIOTHYECKUX CBOMCTB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa

1. Kynerypa xxuBoTHBIX KieTok [Tekct] / P. . @penrnu; niep. ¢ 5-ro anri. uzz. FO. H. Xowmsxosa, T. U.
XomskoBoitd - M.BUHOM. Jlaboparopust 3uanunii,2011

2. Harnsanas 6uoxumus [Tekcer] , [cipaBounnk] / 1. Komemans, K. - I. Pem , M., JlabopaTtopus 3HaHUH,
2018

3. Monexynspras 6uonorus kinetku [Teker] : B 3 T. T. 1 : [yueOnuk mns By3oB] / b. Anwsbeprc [u ap.] ;
niep. ¢ annt. A. A. CeemioBa, O. B. Kapnogoii ; mon pen. A. A. Muponosa, JI. B. Moyanosoit .— M. ;
Nxesck : MH-T komnbroTep. uccnenoBanuid, 2013 .— 808 c.

JomnonHutenbsHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIbTUMEIUIHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
npeseHTauui. [IpuBeTcTByeTCS HaTMUKE BO BpeMst 3aHATUH cMapT(OHOB/HOYTOYKOB JUI y4acTHS B
HUHTEPAKTUBHBIX YIPAKHEHUSIX.

9. MeToauveckue YKazanus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUYEHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTyJICHTaM Ha 3aHTHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa CHCTEMHON U CHHTETUIECKON OMOIOTHH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: M.H. fIxoBueBa, kaHa. O1oJ. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynsrate usyuenuss aucuuiuinHbl «Tepanoctuka. HaHocTpykTypsl B OnoMeauuuHe) OOyYaroLIUiics

JOJIKCH:

3HATb:

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

- CIIOCOOBI IMATHOCTHUKY 3a00JI€BaHUI C UCITOJIb30BaHUEM HAHOCTPYKTYD;

- METOJIbI SKCIIPECC-INAarHOCTUKU Ha OCHOBE HAHOYACTHIL;

- MOHATHE OMOMAPKEPOB M UX POJIb B TUATHOCTUKE U MPOTHO3UPOBAHNU 3a00JIEBaHUI;

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

- OCHOBHBIE MIPUHITUIIBI O€30TTACHOCTH UCTIOIh30BaHUS HAHOYACTHIL;

- TeHJEHIIUHN Pa3BUTH TEPAHOCTHKHU B MEIUIIUHE.

yMeThb:

- pa36HpaTbc;1 B BUJAAaX U METOAAaX CUHTC3a HAHOYACTHUL, IPUMCHACMbBIX TCPAHOCTHUKE,
- IOHUMAaTb OCHOBHBIC TPHUHIHUIIbI B3aHMOI[GI>'ICTBH$I HaHO4YaCTHIl C OMOJIOTHYECKUMU CHUCTCMaMH,;
- YMCTb ONLCHHBATH IMOTCHIUAJIBHBIC PUCKU W IMPEUMYIIECCTBA MCIIOJIb30BaAHUS HAHOMATCPpUAJIOB B

MEIHITNHE;

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

- WCTIOJIb30BaTh HAHOYACTHUIIBI JJIs1 pa3pabOTKH HOBBIX METOJOB JMATHOCTUKH U JICUCHHS 3a00JICBAHNUN;
- paboTarh ¢ COBPEMEHHBIM 000PYJI0BAaHUEM U METOAMKAMH IO U3YYCHUIO HAHOYACTHIL;

- IPUMEHSATH TMOJTYYCHHBIC 3HAHUS U HABBIKK B IPAKTHYCCKOM ESITEILHOCTH HAYYHOTO XapakTepa;

- aHAJTM3UPOBATh COBPEMEHHBIC HAYYHbIC CTAThH U IyOJIMKAIIMHU 110 COOTBETCTBYIOIICH TEME;

- 3¢ (hEeKTUBHO HUCKaTh JMTEPATYpPy M JIPYIyIO CHCHUANbHYI0 HH(POpPMAIUi B W30paHHON o0mactu

HayKHu.

BJIaJeTh:

- 3HAaHUSIMU O CBOMCTBaxX U IMPUMECHCHNHU HAHOMATCpPHUAJIOB B 6I/IOMC,HI/I]_[I/IHC " TCPAaHOCTHUKE,
- INIOHUMAaHUCM NPHUHIHIIOB BSaHMOﬂeﬁCTBHﬁ HaHO4YaCTHUll C >XKWBBIMH o0bEeKTaMU Ha MOJICKYJISIDHOM

YPOBHE;

- HaBBIKAMH [TPUMEHEHNS METOIOB AMATHOCTUKY U JICYEHHS C UCIIOIb30BAaHUEM HAHOYACTHIL;
- yYMEHHEM aHaJM3MpOBaTh IAaHHBIC M pPE3yJAbTaTbl MHCCIENOBAaHUM B 00JIACTH TEPAaHOCTHKH U

HAHOOUOTEXHOJIOT Ui

- YMCHUEM OLCHUBATH INOTCHUHAJIILHBIC PHUCKU U IMPCUMYIICCTBA MCIIOJIB30BaAHUA HAHOMATCPUAJTIOB B

MEIHITNHE;

- HaBBIKAMH DPAa0OTBI C COBPEMEHHBIM OOOpYJOBaHMEM JUIl HCCICJOBAaHMA U INPUMEHEHUS

HaHOMATCpHUaJIoB.

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

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:



1. TepaHocTuKa, OIpeleJIEHUE, IPEUMYILIECTBA II0 CPAaBHEHHUIO C TPaJULUOHHBIMU METOJAMH
OUAarHOCTUKA M TepaluM, HEAOCTAaTKH. MeToAbl, HCHONb3yeMble Ui OOHApYXKEHHA M JICUCHHUS
3abosieBaHni. Kakne TeXHOIOruy ceifuac HaXoAATCs Ha MEePEJOBBIX MO3UIUAX B 00JaCTH TEPAHOCTHKH,
KAaKHE IEePCIEKTUBbl W OrPaHWYEHUS MOTYT BO3HUKHYTh IIpH INPUMEHEHUM TEPAHOCTUKH B
KJIMHUYECKOU IPaKTUKE.

2. IlepcoHanu3oBaHHAsi MEJULIMHA, METObl U TEXHOJOTUH. [ eHETHYECKUE U MOJIEKYJISIPHBIE MapKephl,
WCIIONIb3yEMBIE I MHAMBHIyaJIM3allMM JIEYEHUS ManueHToB. IlpenMmyinecTBa W HEZOCTaTKU.
AKXTyanbHOE COCTOSHME M TIEPCIIEKTHBBI, MPUMEPHI KOHKPETHBIX 3a00JeBaHUM, KOTOpBIE JedaT C
HCITOJIb30BaHNEM NIEPCOHATN3UPOBAHHON METUIIUHBI.

3. IlpuMeHeHue HaHOYACTUI] U HaHOMaTepuayoB B MenuiuHe. COBPEMEHHOE COCTOSIHME BOIIpOCaA.
[Ipobnembl obOmacty W myTH yBenuueHHs 3(PQPEKTHBHOCTH HAHOAreHTOB [UIA 33Ja4 TEpamnud MU
auarHocTuku. [IpoGiemMsl TpaHCISINY B KIMHUYECKYTO ITPAKTUKY HAHOAT€HTOB Pa3InYHON IPUPOIBI.

4. DKcnpecc-AMarHocTuKa, ponb HaHodacTHl. OCHOBHBIE TMOHSITHS W TEPMHUHBI, CIIOCOOBI
Kinaccuukanuu. [OMOTeHHble M TeTeporeHHble (OpPMaThl IKCHPECC-IUArHOCTUKH, OCHOBHBIE
TEHJEHIUH Pa3BUTH SKCIIpECC-AMArHOCTHKU. IXA - MpUHIMIBI 1 COBPEMEHHOE COCTOSHHUE.

5. CrpoeHue MoJIeKydl WMMYHOIIIOOYJIMHOB. AHTHUTeNa, OmpesesieHne, CTpykTypa. Kiacchr
ummyHornoOynmuHoB IgG, IgM, IgE wu nap., cxomcrBa, ommmuusi, (QyHKOUMH. AHTHTEIO-aHTUIEH,
aHTUTEHHbIE AeTepMUHAHThI. KoHCTaHTHI a(GMHHOCTH aHTHUTEIN, AUANa30HbI.

6. MoOHOKIIOHAJIbHBIE W TOJHMKJIOHAJIbHBIC AHTUTCIIA, Ppa3jiMdue, NPEUMYyIIECTBA W HEAOCTATKH.
3HAYUMOCTh MOHOKJIOHAJILHBIX AHTHTEI A4 AUATrHOCTUKKU U TCPAIIUU PA3JINYHBIX 3a00JICBaHHH.
(-DaKTOPLI, BJIMAIOOINEC Ha CTaOUIBLHOCTE | JOJIITOBCYHOCTh MOHOKJIOHAJIBHBIX aQHTUTCII. Otnnune
CKa(b(l)OJ'IZ[OBBIX pacno3HarMUX MOJUNICITUAOB OT HOJHOPA3MCPHBIX AHTUTCII.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

Tunossie BOIIPOCHI AJIsI OK3aMEHa

1. Anamn3 cnenuduuHoctd U adduHHOCTH aHTUTEN. OCHOBHBIC MPHUHLMUIBI IEHCTBUS M METOIBI
noirydeHus. B kakux oOnacTax MeauIMHBI NPUMEHSOTCS aHTuTena. OCHOBHblE HpPOOJIEMBI, C
KOTOPBIMHU CTAJIKMBAIOTCS MPH UX MCIIONb30BaHUU. [lepcrieKTrBbI pa3BUTHS B Oyay1IeM.

2. I'mOpumomHasi TEXHOJNOTHS, €€ NPEUMYINECTBAa. TEXHOJOTHS, XapPaKTEPUCTHKH M METOIbI
nony4yeHus. OCHOBHBIE THIBI CYHIECTBYIOIIMX THOPHIOM, TEXHOJOTHHM HCIOJIB30BAaHHUSA VIS
MOHUTOpUHra ¥ aHanmuza rudpuaoM. Kakue mnpoOaeMbl MOTYT BO3HHKHYTH IIPH CO3JAaHHU U
WCIOIh30BaHUU THOpUIOMBI? OOIACTH TPUMEHEHHUSI.

3. ®dortoauHaMHuecKas Tepamnus, onpeaeneHue, IpuHIum aeicTBus. [Ipoieccsl Ha KIIETOYHOM YPOBHE
mpu @D/T. Kakme maronoruu MOXKHO JIEUYUTh C MOMOIIBIO (OTONMHAMUYECKOW TEPAITUU.
[MpeumyiecTBa U HeAOCTAaTKH (HOTOTUHAMHUYECKON TEparuu MO CPaBHEHHWIO C JIPYTMMH METOJaMH
nedeHus. Bunsl poToceHCHONIN3aTOPOB U NCTOYHUKOB CBeTa. BO3MOXKHBIE TOOOYHBIE 3P PEKTHI.

4. doTtoTepMuuecKas Tepamnus, ONpeAesieHHe, MNPUHLIMII JOEHCTBUS — mpeoOpa3oBaHue
3IEKTPOMArHUTHOIO U3JIy4Y€HHE B TEILIOBYIO 3Hepruro. IIpoueccel Ha kierouHom ypoHe npu OTT.
[Ipumepbl npumeHeHus B kiauHUKe. Kakue mnaromorun MOXKHO JieuuTh ¢ nomouipro DTT.
Ucnons3yemoe obopynoBanme. I[IpenmymecTBa W HEZOCTaTku (POTOTEPMHUECKOW Tepamuy 0
CPAaBHEHMIO C IPYTUMH METOAMU JICUEHUS.

5. MmMmyHOQepMeHTHBINH aHau3, onpeneieHre, npuHimn Metoaa. Buasr UDA: npsmol, HenpsaMoH,
COHJIBHY-aHAIIN3, KOHKYpEHTHBIH aHamu3. Metku mns MDA — mepokcuaasa XpeHa, HIeTIovHast
docdaraza, GuryopectieHTHBIE CyOCTpaThl, IIOMHUHECIIEHTHBIE cyOcTpaThl. O0NMacTH MpUMEHEHUS!.

6. SAsnenue duyopecuenyu u [P B Gnonornyeckux cucremax. diyopecieHIus, JIIOMUHECIICHIINS,
¢docdopeceHnss — OTIHYMS, XapaKTepHble BpeMeHa. Bo30yxaeHuss W ucnmyckaHue. MexaHU3MBI

Jvccunanu dHeprun npu Bo3OyxaeHun I1ITP. BemecrBa, obmanaromue nanbonee 3pQeKTHBHBIM
[ITP.

7. llpoxoxaeHue cBeTa uepe3 OMOTKaHM: AMANA30H JJIMH BOJH. Kakue ecTh MEeTonbl MEIUIIMHCKOM
JMAarHOCTUKHY, TIO3BOJISIOIIME BHU3yaJu3UpoBaTh Oojee mIyOokue TkaHuM opranu3Ma? OkxHa
npo3padnoctd OuoTkanu: NIR-1, NIR-2, SWIR, uro mmeHHO 0O0yclaBiIMBaeT «IPO3PAYHOCTB» U
«HEMPO3paYHOCThY. MynbsTudoTOHHBIE TIporiecchl — 2P 1 3P miist in vivo uccieaoBaHuii.

8. Meronsl uccieNOBaHU KJIETOK U KJIETOYHBIX B3aUMOAEWUCTBUII C HAHOYACTHLIAMU: IIMHOLUTO3,
MHUKPO-IIMHOLIUTO3,  MaKpO-IMHOLUTO3, JHAOUMTO3, Juddy3us, peLenTop-ornocpeaoBaHHbIN,
9H/IOLIUTO3, KaBEOJUH-3aBUCUMBIA U KJIATPUH-3aBUCUMBINH 3HIOLNUTO3. MeXaHU3Mbl KOHTPOJIUPYEMOIO
BBICBOOOXKICHHSI JIEKAPCTB C MCIOJIB30BAHUEM PA3IMYHBIX TUIIOB HAHOAT€HTOB.



9. buomapkepsl, UCTIOIB3yeMbIE B TepaHOCTUKe? MeXaHW3Mbl aJpecHON JOCTaBKA HAHOAreHTOB K
kineTkaMm. OHKOMapKepbl Kak MHUIIEHb Ui aApecHol jocraBku. MemOpaHoaccolMUpOBaHHBIC
OHKOMAapKEephI: BUIbI OHKOMapKEPOB.

10. Pententop HER2 — Ha3BaHuWs, CHHOHUMBI, OTKpPHITHE, KOAUPYIOUINA T€H, 0COOCHHOCTH CTPOCHUS
peuenropa, B3aMMOJACKCTBUE, AaKTHUBALMS CUTHAIBHBIX nOyTed B kietke. HER2-mo3uTuBHBIE 1
HETraTUBHBIC KJIETKH.

[Mpumeps! OUIETOB:

buner 1

1. KnertodHble TUHUU C pa3TU4HBIM ypoBHeM dkcrpeccuu HER2, ycmoBust xkyiasruBupoBanus. Ero
POJIb B pa3paboTKe Tepanruu OHKOJIOTHH U TepaHOCTHKH. [lepcriekTuBhl U po0IeMbl HCIIOIb30BaHUSI.

2. JlabGoparopHble TPBI3YHBI KaK MOJIETh UCCIICOBAHHN MPOTHBOPAKOBBIX areHToB. Mojemnu ormyxonen
(ompenenenue u npuMepsl): amtorpadTHeIE VS KceHorpadTHeie, oproTonnyeckue u ap. opmuposanue
OILyXOJIEH IIPU BO3ACHCTBUH XUMUUYECKUX CTUMYJIOB.

buner 2

1. HWmmyHOmeduIMTHBIE W MMMYHOKOMIETEHTHbIE MbIH. [lormomenne HaHOOOBEKTOB pa3HBIX
pa3MepoB, rUCTOreMaTuiecKue Oaprepbl, reMaTosHIeanuueckuii baprep. SIBieHne TpaHcuuTo3a.

2. Meromgsl in Vivo HCCIENOBaHMS HAHOAIGHTOB B KHUBBIX OpraHu3Max. bHOIOCTYHHOCTS,
TOKCHYHOCTh, (papMaKkOKMHETHKa M (apMakoAMHAMHMKAa HaHoareHToB. OmpeneseHHe ONTUMAaIbHbBIX
MapaMeTpoB AO3MPOBKH, PEKMMa JTOCTaBKM M MaplIpyTa BBEACHHUS HAHOAreHTOB IJisi 00ECHEeYCHHS
MaKCUMaJIbHOHM 3((EKTUBHOCTH 1 MUHUMAJILHOTO BO3ACHCTBHSI HA OPTaHU3M.

Kpurepun onennBanus

Onenka ommyHo (10 0OamioB) - BBICTABISETCA CTYACHTY, TIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommmyHo (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHuil, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro (7 63.JIJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHaJl, r(PpaMOTHO U
0 CymeCTBy H3jaract €ro, yMmeeT NpHUMCHATH IOJTYYCHHBIC 3HAHUA Ha IMPAKTUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAaMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHHUS HA IIPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oayia) - BBICTABISICTCS CTYACHTY, INOKa3aBIeMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OueHka ymoBIeTBOpUTEIbHO (3 Oayua) - BBICTABISCTCS CTYACHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMH pa3zieiiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYJOBIETBOPHUTENBHO (2 Oanta) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH YacTH
OCHOBHOTO COZIEP)KAaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBI, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.



Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

AtTecranus o AUCHUILUIMHE OCYyIIECTBIsIeTCS B popMe sk3aMeHa. [Ipu npoBeaeHnn yCTHOTO 3K3aMeHa
oOyuaromemycsi npenocrasisercs 60 MUHYT Ha moaroroBky. Ompoc oOyuaromerocs mo OWiIeTy Ha
YCTHOM 5K3aMEHE He JOJKEH IPEBBIIIATh OTHOTO aCTPOHOMHUYECKOT0 Jaca.



