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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
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MeIUIUHCKON Qu3nku 28.12.2023



AHHOTANMA

JucruminHa «CoBpeMeHHble HaHOMarepuaybl A OMOMEAMIMHCKUX TMPUMEHEHMI» TMpelncTaBiseT coOoi
M3y4YEeHHE COBPEMEHHBIX METOJ0B CUHTE3a, XapaKTepU3alMi U IPUMEHEHHS] HAHOMAaTepUajioB B MeAUIMHE. B
paMKax MporpaMMbl CTYIAEHTbl U3y4yaT OCHOBHbIE IIPUHLIUIIBI CO3[AHUs HAHOMATEpUaJIOB, UX BO3JEHCTBUE Ha
Ouosornyecknue OOBEKTH, a TaKKE€ BO3MOXHOCTH HCIIOJNB30BaHHMS HaHOMATEPHAJIOB JAJSl JAUArHOCTHKU H
JIeYCHUs] pa3IWYHbIX 3a0oneBaHui. J(McIMIUIMHA BKIIIOYAeT B ceOs JIEKIUM U JIAOOPAaTOPHO-TNIPAKTHYECKHE
paboThl, MO3BOJISIONIME YYaCTHHUKAM OBJQJE€Th OCHOBHBIMHU HaBBIKAMU pa0OThl C HaHOMaTepualaMu B
MEIULUHCKUX LEIIsX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- HU3YYCHHUC OCHOBHBIX IIPUHIOUIIOB HW METOAOB CHHTE3a, XapaKTCepu3daluu U JMPUMCHCHUA
HaHOMATCpHuajioB B MCIOUIUHC. O3HaKOMIIEHHE C COBPCMCHHBIMH  TCXHOJIOTUAMU  CO3JaHUA
HAaHO4YaCTHULl, HAHOCTPYKTYP MW HAHOKOMIIO3UTOB [Ji HCIIOJIb30BaHUA B JUATHOCTHKE, JICUCHUU U
HpO(l)I/IJ'IaKTI/IKe PAa3INIHBIX 3a0oieBannii. PazBurtne Y CTYACHTOB HABBLIKOB paGOTLI C ICpeaAOBbIMU
MarepuajlaMu U TEXHOJIOTUSIMU, O6y‘IGHPI€ AHaJIN3y U UHTCPIIPETAIIUU ITOJTYUYCHHBIX TaHHBIX.

3agauu AUCHUILIHHBI
- U3yYeHHUE OCHOBHBIX TIOHSATHI HAHOMATEPHAJIOB U MX IPUMEHEHHUE B OMOMEIUIINHE;
- U3yYeHUE U OCBOCHUE OCHOBHBIX METOJIOB CUHTE3a HAHOMATEPHUAIIOB JIJIsl OMOMEUIIMHCKUX TIEJICH;
- CCIIEIOBaHUE CBOMCTBA U IPUMEHEHUS HAHOYACTHUI] Pa3IMIHON MPUPOJIBI B METUIIMHE;

- aHaJiu3 BO3MOXHOCTHU HCIIOJIb30BaHUsA HAHOYACTHL B AHUArHOCTUKE U TCpalnu 3a00JICBAHUN H
COBPCMCHHOC COCTOSAHHNEC BOIIPOCA,

- W3y4YCHHE MOTCHIUAIBHBIX PUCKOB M TOOOYHBIX A(P(PEeKTOB NpPUMEHEHHsS HAHOMATEpUAIOB B
MeJIUIINHE;

- aHaNM3 aKTyalbHBIX HCCIIEeIOBAHUH B 00NAaCTH HAaHOOWMOTEXHOJOTHH Al OOpPhObI ¢ MHPEKIUSIMH H
OHKOJIOTHEH;

- U3yYCHHE BIUSHHUS HAHOMATCPUAIIOB HA KJICTOYHBIC MPOIECCHl U MEXaHU3MbI OMOB3aMMOJICHCTBYS in
Vitro, a TakKe Ha KMBBIE CUCTEMBI;

- CPaBHEHHME PA3JIMYHBIX BUJOB HAHOYACTHI M UX I3P(PEKTUBHOCTH B ONOMETUIIMHCKUX IPUMEHCHHUSX;

- O630p IMCPCICKTUBHBIX HaHpaBHeHI/Iﬁ pa3BUTHA HAHOMCIOULIMHBI U UX IOTCHIHAJIBHOC BJIMWAHUC Ha
30pPOBbLC YCIIOBCKA.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Cnocoben ocymectBnsaTs kputnueckuid | YK-1.1 Ananusupyer npoOieMHy0 CUTYaIHIO KaK CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-3 Cnocoben oprann3oBbiBath 1 pykoBouTh | YK-3.4 CriocoOeH IIaHUpOBaTh KOMaHIHYIO pabory,
paboToil koMaHabl, BEIpa0aTeiBas KOMAaHAHYIO |paclpeAessiTh NOPYUYEeHHs YjeHaM KOMAaH[bl, OPraHU30BaTh
CTPATETHIO IS JOCTUKEHUS [10CTABICHHON 00CyXJIeHUE pa3HBIX UJICH 1 MHEHUI

3a1auu

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4y, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS




[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

IMK-3.1 TloHuMmaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- OCHOBHBIEC CBOMCTBA M XapaKTEPUCTUKHA HAHOMATEPHAJIOB, UCIIOJIb3YEMbIX B OMOMEIHIINHE;
- MeToJIbl CHHTEe3a, (DYHKIIMOHAIU3AUK W MOTU(PHUKAIMH HAHOMATEPHATIOB JUIS OMOMEIUITUHCKUX

meeit;

- TPUHIOUIIBL B3aUMO/ICCTBHUS HaHOMaTepuajaioB C OHOJIOrMYECKUMH 00BEKTaMHU (KHCTKI/I, TKaHH,

OpraHbl);

- IOTCHUIUAJIBHBIC ITPECUMYIIECTBA U PUCKHU HMCIIOJIb30BaHUA HAHOMATEPUAJIOB B MCAUIINHEC,
- NOCIACIHUEC NJOCTHXKCHHUA U TCHACHIINU B obmacTu HaHOMCIUIIUHBI;
- 9TUYCCKHUC aCIICKTbl U HOPMATUBHBIC Tpe6OBaHI/IH K IPUMEHCHHUIO HAHOMATCPHUAJIOB B MCANLIMHE.

YMETb:

- IOHUMAaTb OCHOBHBIC MIPUHIHWIIBI CHHTC3a HAHOMATCPUAJIOB JIA 6I/IOMeI[I/II_II/IHCKI/IX ueneﬁ;
- YMETb CUHTE3UPOBATH OCHOBHBIC KJIACChl HAHOYACTHUII,
- YMCThb NOKPbIBATH HAHOYACTHULIBI PA3JIMYHBIMHA 6I/IOHOHI/IMepaMI/I " OIPpOBOAUTH KOHBIOTAIUIO C PAAOM

BEILIECTB;

- YMCTb IMPOBOJAUTH XaPAKTCPU3ALUIO HAHOMATCPHUAJIOB C IOMOIIBIO PA3JIMYHBIX MCTONOB aHAJIN3a,
- YMCTb ONLCHHBATH IMMOTCHIUAJIBHBIC PUCKU W MPEUMYIIECCTBA MCIIOJIb30BaAHUS HAHOMATCPpUAJIOB B

MEIHITNHE;

- yMeThb pa3pabarblBaTh HOBBIE METOAbI MPUMEHEHHs HAHOMAaTEepUaloOB IS pELIeHus 3agad B

OMOMeIULINHE;

- 3HaTh OCHOBHBIE [IPABOBbIE U AITUYECKUE ACIIEKThI UCIIOJIb30BaHU HAHOMATEPHAJIOB B MEAULIUHE;
- 9(¢(eKTUBHO HMCKaTh JHUTEPATYpy M IPyrylo clenuanbHylo HHpOpManuio B u30paHHON obnactu

HayKH;

- AHAJIM3UPOBATb HAYYHBIC CTATHU I10 COOTBeTCTBYIOH.ICﬁ TEMCE.

BJIAJIETh:

- 3HAaHHUSIMU O CBOMCTBaxX U IMPUMCHCHNHU HAHOMATEPHUAJIOB B 6I/IOMC,HI/I]_[I/IHC;
- YBCPCHHO IIOJIL30BAThCAd MNPOTOKOJIAaMHU CHHTC3d, IIOKPLITUSA, KOHBIOrAlMM U XapaKTCpU3aluu

HaHOYAaCTHIL;

- YMCHUCM OLCHHUBATH MOTCHIUAJIBHBIC PUCKH W NMPCUMYIICCTBA HUCIIOJb30BaHUA HAHOMATCPHUAJIOB B

MEUILIMHE;

- HaBBbIKaMH pa6OTBI C COBPCMCHHBIM O60py,I[OBaHI/IeM A4 UCCIICAOBaHUA W NPUMCHCHHUA

HaHOMAaTEpUaJoB;

- YMCHHUCM aHAJIU3UPOBATH IMMOJYUYCHHBIC JAHHBIC,
- YMCHHEC NPUMCHATD IMOJTYUCHHBIC 3HAHWUA U HABbIKU B HpﬂKTH‘-ICCKOﬁ ACATCIIBHOCTU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Ne Tema (pa3znein) AMCUUTUIMHBL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




1 Beenenue B OMOMeINITMHCKIE ) 3 10
Marepuabl

) [lonumepHble MaTepuanbl, CHHTE3 U ) 5 12
0COOCHHOCTH

3 HanouacTuipl ¥ HaHOJEKapCTBa, CHHTE3 ) ’ 10
1 0COOEHHOCTH

4 buonokpseitus 2 2 10
OcHOBBI OHOIOTUYECKOTO

5 B3aUMOJICICTBUS MaTepuaoB c 2 2 10
OMOJIOTMYECKIMH CUCTEMaMHU

6 buosnexTpoHHbIe yCTPOICTBA U CUCTEMBI 2 2 12

7 VYMHBIE HaHOMarepwsibl Ha WyTH K 3 ’ 1
TepaneBTHYECKUM HaHOPOOOTaM

Hroro yacos 15 15 75

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. BBenenre B OMOMEAUIIMHCKUE MAaTEPUATbI

OO01mue cBe/icHUs 0 HAYYHBIX HApaBJICHUSX B 001acTH pa3paboTKi HAHOYACTHUI] K OMOMETUITUTHCKIX
HaHOMarepuajioB. Mcropus pa3BUTHS TUCHUIUIMHBI, KJIAcChl OnomarepuanoB, OCHOBHBIC OTarlbl
WCCIICZIOBAHNI B JIaHHBIX HAINpaBICHUIX, METOIUKNA HCCIICAOBAHM OMOMAaTepUalioB in vitro u in
vivo, TpeOOBaHMs, BBIABHTacMble K METOIMKAM OHOJIOTMYECKUX HCCIIENOBaHUSIM, TPEeOOBaHMS,
BBIZIBUTaeMble K  OOMIIPUMEHHUMBIM  MarepuanaM. [lnaHupoBaHME  JKHM3HEHHOTO  ILIMKJIA
OMOTIPUMEHUMBIX MAaTEPHUAIIOB.

2. [lonumepHBIe MaTepuabl, CHHTE3 1 OCOOCHHOCTH

[ToHsiTHe MONMMEPHOrO Marepuaga W MOJICKYJSIPHOM MaccChl IOJMMEpPHBIX MoJieKyd. OCHOBHBIE
METOIBl CHHTE3a IOJUMEpOB, paJuKajdbHas W HOHHAs mnoiuMepusanusa. OcoOeHHOCTH
(HU3MKO-XMMHUUECKHX MapaMeTpoOB IOJIMMEPOB, OINPEACISEMBIX OCOOCHHOCTSIMH HX XHUMHYECKOTO
CTPOCHUSI U TIPOCTPAHCTBEHHOMN CTPYKTYpbl. OCHOBHBIE KJIACCHI OJIUMEPHBIX CHCTEM: TEPMOILIACTEI,
PEaKTOIUIACTBI, COMOIUMEpHI, ruaporeny. [lonumepHble cOeAMHEHUs, IPUMEHSIEMbIC B MEIUIINHE U
METOJMKH HX MONy4eHHus. [lepCreKTUBHBIE KIIacChl TOJIMMEPOB, BOSMOXHBIC ITyTH MX MPUMEHEHHS
MpH co3IaHNK (PYHKIIMOHAILHBIX OMOMAaTepPHAaoB.

3. HanovacTHIbl ¥ HAaHOJIEKAPCTBA, CHHTE3 U OCOOCHHOCTH

Hanopa3smepHbie 00BEKTHI U O0COOCHHOCTH WX (DU3MKO-XMMHUYECKUX CBOWCTB. McTopus pa3Butus
OMOMETUIIMHCKUX HaHovacTull. [IpenMyinecTBa HaHOOOBEKTOB HaJl MalbIMA MOJICKYJIaMH.
Oco0eHHOCTH MMOBEICHN HAHOYACTHUI] B KPOBOTOKE U UX B3aUMOJIEHCTBUE C oprann3mMoM. OCHOBHBIE
KJIaCChl OMOMENUIIMHCKUX HAHOYACTUI[ M METOJUKH WX TONy4YeHHS. XHUMHUYECKHE, (PU3UYCKHE U
OMOJIOTHYECKUE TTOIXO/IbI K CHHTE3y HAHOYACTHII. HanboJlee pacipOCTPAaHCHHBIE TUITBI HAHOCHCTEM,
CTpaTeruy UX NPUMEHEHHS.

4. buonokpeiTus




Oco0eHHOCTH B3aMMOICHCTBUS OMOMAaTEpHUaNiOB ¢ OMOJIOTMYECKUMH CpellaMy Ha TpaHUIle pasjernna
¢a3. Tlogxompl MO MOIYJSIIIMM B3aWMOJICHCTBUSI UCKYCCTBEHHBIX OOBEKTOB C OHMOMOJICKYIaMHU H
OonocucreMaMy. XUMUYECKUE U PUINIECKUE METOBI MOU(DUKAIINH ITOBEPXHOCTH OMOMATEPHAIIOB U
HAaHOYACTHI] ITyTeM CO3[aHHs KOBAJICHTHHIX M HEKOBAJICHTHBIX CBs3ei. BnusHue mokpeITHl Ha
OMOJIOTUYECKUE CBOWCTBA CHUCTEM. BHIBI TOKPHITHH, METOIAWKH W TPOTOKOJNBI WX CO3IAHMS.
AnTHOAKTEpUATbHBIE TOKPBITHS 1 MEXaHU3MBI HX PaOOTHI.

5. OCHOBBI OMOJIOTHMYECKOTO B3aMMOJICHCTBHSI MATEPHAIIOB C OMOJIOTHYECKUMH CUCTEMaMHU

OCHOBBI MEXaHH3MOB B3aWMOJICHCTBUSI CHHTETUYECKUX OOBEKTOB ¢ OMOJOTMYECKHMHU CUCTEMaMHU H
KHUJIKOCTSMHU. BellkoBas KOpOHa Kak OCHOBHOHM (akTop, BIMSIONMI HA MUPKYISIUI0 HAHOYACTHII B
KpPOBOTOKE, METOABI M TOAXOABI K ee u3ydeHHo. [lapamerpsl, BIUSIOIIME HAa B3aWMOJACHCTBHE
Yy)KEepOAHbIX O0BEKTOB ¢ Ouocucremamu. OKHCIUTETbHAS JErpajands OuOMarepuaioB B
opranm3Me. COBpeMEHHBIE METOIbl HCCICHOBAaHUS Pa3IMYHBIX aCIIEKTOB B3aUMOJCHCTBUS
onocucreM ¢ OmomarepuanamMu. dDeHOMEH JpUNTO3a KaK MEPCIEKTUBHBIA CHOCO0 MPOJIOHTAIUH
BpPEMEHH LIUPKYISIIUA HAHOYACTHUI] B KPOBOTOKE.

6. BHOAJIEKTpOHHBIE YCTPOMCTBA U CUCTEMBI

OKHCIUTENBbHOE-BOCCTAHOBUTEIIBHBIC PEAKIIMN B OMOCUCTEMaxX U BO3MOXKHBIC ITyTH UX NPUMEHEHUS
IUIS CO3JaHUSl MHHOBALMOHHBIX (DYHKIIMOHAJIBHBIX MarepuajioB. MMIIaHTupyeMble OMOTOIIMBHBIC
SAYEWKN M TIEPCIIEKTHBBI UX Pa3BUTHA. bruomumerndyeckue u OMOreHHBIC TOIUIMBHBIC SYEHKH, oOIIee
CTpOEHHE, OCOOCHHOCTH CTPOCHHS JIEKTPOJOB B 00LIEM, a Takke OMOAKTUBHBIX KaTOIOB U aHOJOB.
DJIeKTPOXMMUYECKHE CEHCOPhI HA OCHOBE OMO3JIEKTPOJOB: aKTyaJbHbIe KOHLEHIIUU U TEPCICKTHBEI
MpUMEHEHHsI. DJIEKTPONPOBOIAIINE OMOMATEPUAIbl M BXHUBIISIEMbIC SJICKTPOIBL.

7. YMHBIC HaHOMATCPWJIbl HA ITYTHU K TCPAIICBTUYCCKUM HaHOpO6OTaM

OcHOBHBIE KOMIIOHEHTBI HaHoOHopo6oToB (HBP); TtpancmoprHas cucrtema: kiaccugpuKalms;
TepaHOCTHYECKasi Harpy3Ka: KiaccupHuKaus 1 IpuMephl peann3aniy (IpeuMyIecTBa, HeJOCTaTKH,
OTPaHUYEHUS); CEHCOPHBIM OJIOK: OCHOBHBIC (YHKIUH, BHIBI CTUMYJIOB, MYJIBTHILIEKCHOCTD,
CIIOKHBIE (YHKIIMM M JOTMYECKHE YCTPOWCTBA, OMOKOMIIOIOTHMHI; HMEPCIEKTHUBBl MCHONb30BaHUSA H
HEpEeUICHHbIE TPOOIEMBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

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

Hayunas maboparopusi, OCHaIlIeHHAas 000PYJI0BaHUEM JIJIi XAMUYESCKOTO CHHTE3a HAHOYACTHII, UX
XapakTepu3auu (CIeKTPATbHOTO aHAIN3a, MUKPOCKOITHH | JIP.), & TAKXKE JIJISl HCCICIOBAHUS X
OHOJIOTHUECKUX CBOMCTB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa



Jluteparypa npenocrasinsieTcsi Ha 6a30Boi Kadeape:

1. Cwmurt, B.A. OCHOBBI COBPEMEHHOTO OpTaHU4YeCcKoro cuHTe3a [Tekcr]: yd. mocobue s By30B / B.A.
Cwmut, A 1. Iunsman - M.: bunowm. Jlaboparopust 3nanwmii, 2009. - 750 c.

2. Jxoynb, JIx. XuMus reTeporukiInieckux coeanaenunii [ Texcr] (mep. ¢ anr. s3pika) / k. Jxoyns,
K. Muic - M.: Mup, 2004. - 728c. - ISBN 5-03-003461-7, 0-632-05453-0.

3. Lungu M. et al. Nanoparticles’ promises and risks //Springer International Publishing Switzerland. —
2015.

4. ZhaoY., Shen Y. (ed.). Biomedical nanomaterials. — John Wiley & Sons, 2016.

5. Laskovski A. (ed.). Biomedical engineering: trends in materials science. — BoD-Books on Demand,
2011.

6. Ratner B. D. et al. Biomaterials science: an introduction to materials in medicine. — Elsevier, 2004.
7. Katz E. (ed.). Implantable bioelectronics. — John Wiley & Sons, 2014.

JomnonHurensHas aureparypa

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHAIO
npesenTanuil. [IpuBercTByeTcs HamMuue BO BpeMs 3aHATHI cMapT(HOHOB/HOYTOYKOB /7Sl y4acTus B
WHTEPAKTUBHBIX YIPAKHEHUSIX.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HeoOXomuMmMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHBIX JUISI CaMOCTOATEJILHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHHUH, CBOMCTB.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHAMBHUIYAJIbHBIX KOHCYIbTauui. [1yis ¢popMupoBaHusl yMEHHUS NPUMEHITh TEOPETUUESCKUE 3HAHUS Ha
MPaKTHKE CTYIEHTYy HEOOXOAMMO pemaTh Kak MOJKHO OoJiblie 3aj1ad. B Hauane 3aHATHS, KaKk IpaBUIIO,
npoBogutcs kopoTkuid (10-15 mMuHYyT) ompoc mo marepuany NpOLISAIIMX 3aHITHA B YCTHOM HIIH
MUCbMEHHOM (hopme. BaskHO 100MTHCSA MOHMMaHMSA U3Yy4aeMOro MaTepuana, a He MEXaHW4EeCKOTO €ro
3aroMuHaHus. Ilpu 3arpyqHeHHH HM3y4eHHUS! OTHENIbHBIX TEM, BOIMPOCOB, CieAyeT oOpamarbcs 3a
KOHCYJBTallUsIMU K JIEKTOPY.

[IpomesxyTouHBIN KOHTPOJIb 3HAHUH IPOBOAUTCS B BUJIE OIIPOCOB, HA KOTOPBIX CTYIEHTY IIPEJlaraercs
YCTHO OTBETHUTh Ha TEOPETHUYECKHH BONPOC W PEIIUTHh JBE 3aJaud Mo TeMe ceMuHapa. CTyneHTsl,
YCIIEIIHO TMPOIIEANINe Bce (GOPMBI MPOMEKYTOUHOTO KOHTPOJIS, AOIMYCKAIOTCS K CAade dK3aMeHa II0
JTUCLUIUINHE.



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: 2
KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: A.C. Ipo310B, KaH/. XUM. HayK, IIPEIoaBaTellb



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-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEeMaTHYECKUX HayK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

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

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydenus quciumuinabl «CoBpeMEHHbIE HaHOMATepHalibl Ul OMOMEIUIIMHCKUX PUMEHEHUI

00yJarouiCs JTOIDKEH:

3HAThb:

- OCHOBHBIEC CBOMCTBA M XapaKTEPUCTUKHA HAHOMATEPHAJIOB, UCIIOJIb3YEMbIX B OMOMEIHIINHE;
- MeToJIbl CHHTEe3a, (DYHKIIMOHAIU3AUK W MOTUPHUKAIMH HAHOMATEPHATIOB JUIS OMOMEIUITUHCKUX

meJeit;

- TPUHIOUIIBL B3aUMO/ICCTBHS HaHOMaTrepuajaioB C OHOJIOrMYECKMMH 00BbEKTaMHU (KHCTKI/I, TKaHH,

OpraHbl);

- IOTCHUIUAJIBHBIC ITPECUMYIIECTBA U PUCKU HMCIIOJIB30BAaHUA HAHOMATEPUAJIOB B MCAUIINHE,
- MOCIACIHUEC NJOCTHXKCHHUA U TCHACHIINN B obmacTu HaHOMCIUIIUHBI;
- 9TUYCCKHUEC aCIICKTbl U HOPMATUBHBIC Tpe6OBaHI/IH K IPUMEHCHHUIO HAHOMATCPHUAJIOB B MCAHNLIMHE.

yMeThb:




- IOHUMATh OCHOBHBIC MPHUHITUIIBI CHHTE3a HAHOMATEPHAJIOB 1T OMOMEIUIIMHCKUX [ICIICH;

- YMETh CHHTE3UPOBATH OCHOBHBIC KJIACChI HAHOYACTHII,

- YMETh MOKPHIBATh HAHOUACTHIIBI PA3IMYHBIMU OHOMOIUMEPAMH U MPOBOJUTH KOHBIOTAIMIO C PAIOM
BEILIECTB;

- YMETb IIPOBOJIMTh XapaKTECPH3AIMI0 HAHOMATEPHAIIOB ¢ TIOMOIILIO PA3JIUYHBIX METO/IOB aHAJIH3A;

- yMeTh OIICHMBATh IOTCHIMAIbHBIC PUCKA U TMPEHMYIIECTBA KCIOJIb30BaHHUS HAHOMATEPHUAIOB B
MEIUIHE;

- yMeThb pa3pabarbiBaTh HOBBIC METOJbI MPUMCHEHHS HAHOMATECPUAJIOB Ui PELICHUS 3aaad B
OMOMeIULINHE;

- 3HATh OCHOBHBIC TIPABOBbIC M ITHYCCKHE aCTICKThI HCIIOIb30BAHUS HAHOMATEPHAIIOB B METUIINHE;

- 3¢ (hEeKTUBHO HUCKAaTh JIMTEPATYpPy U JIPYIyIO CHCHUANbHYI0 HH(POpPMAIUio B W30paHHON o0mactu
HayKH;

- aHAJIM3UPOBATH HAYYHBIC CTATHH MO0 COOTBETCTBYIOIIECH TeMe.

BJIA1€Th:

- 3HAaHHUSIMU O CBOMCTBax U IMPUMCHCHNHU HAHOMATCpPHUaAJIOB B 6I/IOMC,HI/I]_[I/IHC;
- YBCPCHHO IIOJIB30BAThCAd MPOTOKOJIaMHU CHHTC3d, IIOKPBITUSA, KOHBIOrAalMUM U XapaKTCpU3aluu

HaHOYAaCTHII;

- YMCHHUEM OLICHHUBATh MOTEHUHUAJIbHBIC PUCKU U MPEUMYIIECTBA UCIOJIb30BaHUSI HAHOMATEPUAJIOB B
MEUIINHE;

- HaBBIKAMH pPAa0OTHI C COBPEMEHHBIM OOOpYJIOBaHHMEM IJIsi HWCCIIECOBAaHUS W TPUMECHCHUS
HaHOMAaTEePHAaJIOB;

- YMCHHUECM aHAJIU3UPOBATH MMOJYUYCHHBIC JAHHBIC,
- YMCHHEC NPUMCHATD IMOJTYUCHHBIC 3HAHWA U HABbIKU B HpﬂKTH‘-ICCKOﬁ ACATCIIBHOCTU.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.

I/1C, ypaBuenue Hapucra.

Buokaroasr u 6M0aHOIBI.

buonorndeckue cyOcTparsl 151 OMOTOIUTUBHBIX STUEEK.

OnexTpoxuMuiecknue 6uoceHcopbl. OCOOEHHOCTH CTPOEHUS U UX IPUMEHEHHE.
TepanocTuka.

Konnenmmu 1 noaxosl.

TpancnopTHas cucTemMa, TepaHOCTHUECKasi Harpy3Ka, CEHCOPHBIH OJIOK.
Jlornueckue onepaunu u bynesa anredpa B CHHTETHUECKUX MaTepHajax.
BrOKOMIBIOTHHT M €r0 NPUMEHEHHE B ONOMEIUIIMHCKUX LIETISX.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. IonsTHe OMOMaTepualoB, UX NPUMEHEHHE U 0coOeHHOCTH. [lalinaitn pa3paboTku Onomarepuana.
2. HccnenoBanue TOKCHYHOCTH OroMarepuaioB. OCHOBHBIC METOAMKH MUCCIIEIOBAHHUS TOKCHYHOCTH in
Vitro u in vivo ¥ UX MPAMEHUMOCTb.

3. Metonas! crepuin3anuy OHOMATEpUaIoB M MX IPUMEHUMOCTD JUISl Pa3JIMYHbIX KJIACCOB BELIECTB.

4. Tlonumepsl, OCHOBHBIE KJIACChl, OCOOCHHOCTH UX CTpoeHus. CpeaHeBecoBask M CPEIHEUNCIOBAs
MOJICKYJISIPHBIE MacChl OJIUMEpA.

5. HouHas m pagukaibHasi MOJIMMEpU3aMd. MeXaHnu3M MPOIECCOB MOIMMEPH3ALUH,, 0COOCHHOCTH
npotekanus peakuuy. OCHOBHBIC THITBI TOJIMMEPHBIX MOJICKYJI M METOAMKH UX TTOJIY4YCHHUSI.

6. T'maporenu Kak NEpCIEKTUBHBIA Kiacc OuomarepuanoB. OCOOEHHOCTH CTPOEHHS, BO3MOXKHOCTH
(YHKIIMOHA3HIIUK U CTUMYJI-3aBUCUMBIE MTPOIIECCHI.

7. Hanouactuupsl 1 HaHonekapcTBa. OCHOBBIC PEUMYIIECTBA H HETOCTATKH.

8. Tumbl HaHOUYACTHUI, IPUMEHIEMBIX B OnomeauuuHe. OCHOBHBIE KJIACCHI M METOAMKH IOTYYCHHUS.
Top-down u bottom-up moxXobI.

9. MarnurHble HaHOYacTHIBI. OCOOEHHOCTH MX CBOWCTB, 00YCIIOBJICHHBIC X Pa3MEepPOM, IPUMEHEHHE
B MEIUIIHE.

10. Tlpomecchl, TpOXOIsIIME HAa TOBEpXHOCTH pasznena (a3. BHOMOKpHITHS, WX CBOWCTBA U
NPUMEHEHHUE.



11. OcHOBHBIE METONbI W TOAXOA IO MOIUIIMKAIIMU IOBEPXHOCTH HaHoyacTHll. KoBajleHTHbIE U
HEKOBAJICHTHBIC METOTUKH CBS3BIBAHUS C TIOBEPXHOCTHIO.

12. AHTHOaKTEpHATIbHBIE TIOKPBITHUSI.

13. benkoBas KOpoHa, Moaenu (OPMHUPOBAHUS, €€ BIMSHUE Ha OHOJIOIMYECKHE CBOWCTBA
OMOMEIMITMMHCKIX MaTepHajIoB U METO/bI U3yUCHHUS.

14. OcobeHHOCTH B3aMMOJICHCTBHSI HAHOYACTHIl C OpraHM3MoM. [lapaMerpbl, BIUSIONIME Ha
B3aMMOJICHCTBHE HAHOYACTHI] C OMOIOTUYECKHUMH CUCTEMAaMH U BPEMsI X LIUPKYJISLUH.

15. MeTonbl IpONOHTaliii BpEMEHH HUPKYJSLUA HAHOYACTHI] B KDOBOTOKE.

16. [lerpananus OnoMarepraioB B OpraHu3Me.

[Ipumeps! OmiieToOB:

burer 1.
1. IonsTre GmoMarepuanoB, UX MpUMEHEHNE U 0coOeHHOCTH. [laiimiaiin pa3paboTku Onomarepuaina.

2. HccnenoBanue TOKCHYHOCTH OromarepuainoB. OCHOBHBIC METOAMKH MUCCIIEIOBAaHHUS TOKCHYHOCTH in
Vitro u in vivo ¥ UX MPAMEHUMOCTb.

buner 2.

1. OcHOBHBIE METOABI U TOAXOJ IO MOJWIIMKALMU TMOBEPXHOCTHM HaHouacTull. KoBaneHTHbIE U
HEKOBAJICHTHBIE METOJIUKH CBSI3bIBAHUS C TIOBEPXHOCTHIO.

2. AntnbaKkTepuaNbHbIC MOKPHITHS.

Kputepun onennBanus
Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0OamioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomio" (7 0annoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYLIECTBY HM3J1araeT €ro, yMeer IPUMEHTh I0JyYeHHbIC 3HAHMUS Ha IPAKTUKE, HO JIOIYCKAaeT B
OTBETE WJIM B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh NOIYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTeIbHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOKu B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



Omnenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B

(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0ami) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

AtTecTanys 1o JUCLUILIMHE ocyliecTBiseTcs B popme sx3amena. [Ipu npoBeeHnH yCTHOTO SK3aMeHa
oOyuaromemycsi npegocrasisiercs 60 MuHyT Ha moarotoBky. Ompoc oOydaromierocst mo OuieTy Ha
YCTHOM 3K3aMEHE He JOJDKEH IIPEBbIIIATh OJHOTO aCTPOHOMMYECKOI'0 yaca.



