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1. HEJIX U 3AJJAYU OCBOEHUSA JUCHUIIJINHbI:

Ilesb ocBOEHMS AUCHMILIMHBI — CHOPMHUPOBATH Y CTYIEHTOB 3HAHUS O CYLUIHOCTH HAaHOTEXHOJIO-
THHA C y4eTOM MEIUIIMHCKON HampaBJICHHOCTH 00y4aeMBbIX, cO crnenu(ukoil HaHOOMO- 1 OMOHAHO-
TEXHOJIOTUH.

3agaum oCBOCHUS JUCHHUIIMHBI:

e chopMupoBaTh y CTYACHTOB 3HaHUS 00 OCHOBHBIX HANPABJICHUSAX HAHOTEXHOJIOTUI B MEIHIINHE,
OCHOBHBIX 00BEKTaX HAHOTEXHOJIOTUYECKUX pa3padOTOK;

® 3HaTh HAHOOMOTEXHOJOTHYECKHE MPOIECCHl U UX BHEJIPEHHE B Pa3HOOOpa3HbIE OTPACIH HAYKH,
MEAUIMHBI U (papMaKoIOTruu;

® U3Y4YHTh KJIACCH(DMKAIMIO M CBOMCTBA HAHOCTPYKTYPHBIX MAaTEPHUAIOB; OCOOCHHOCTH BIMSHHUS
HAaHOMaTEPUAJIOB HA )KUBbIE OPraHU3Mbl.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII: xucuuniauna b1.B.J1B.06.02

Hucuuniuna b1.B.J[B.06.02 «HaHoTexHOIOTUM B MEAUIIMHE» OTHOCUTCS K BapHaTUBHOM
gactu 65oka b1.B.JIB nmucrumuima 1o BeIOOpy npodeccuonansHoro mukia guctumima OITOIT BO
o cueruanbHocTd 31.05.01 «JleueOHOE 1ETOY.

OcBoeHMe AUCHUIIINHBI 0a3UpyeTCsl Ha 3HAHUSAX, YMEHUSAX U HaBbIKaX, (HOPMUPYEMBIX Mpe.i-
HIECTBYIOIIUMHU JTUCHMUIUIMHAMHM W TpakTukamu: «buostuka», «cropus memunuuey, «DPusmka,
MaTematukay, «buonorusy», «AHaToMus», «[ MCTONOTHS, SMOPHUOIOTHS, IUTONIOTUSY, «broXuMuUs,
«OMOpHOHANIbHOE pa3BUTHE TKaHEW opraHusMay, «Xumus», «HopmanbHas ¢uznonorus», «Muk-
poOuomnorus, Bupyconorusi, «OO0mast xupyprus. Benenue B crnenuanbHOCTB», «be3omacHOCTh
KU3HeAeITeIbHOCTY, «[Icuxonorus u nenarorukay, «®unocodpus», «Ou3nonorus BUCIEpaTbHbBIX
cucrteM», «Pycckuil s3Ik U KynbTypa peur, «ColunaibHOe TpeANnpUHUMATENLCTBOY», «IMMyHOIO-
rusi, «HeiipoanaTomusi», «bHONICHXOCONUANIBHBIN MOIX0T K METUIIMHCKON peabmutanun», «IIpo-
NeAeBTHKA BHYTPEHHUX Oose3Heiy, «Dapmakonorus», «llatomorndeckas anaromus», «llatodu-
3UOJIOTHSI, KIMHUYECKasi narodusunonorus», «l uruena», «Tomorpaguyeckas aHaTOMUsSI U Orepa-
TUBHas XUPYyprus», «OOIIeCTBEHHOE 3/I0pOBbE U 37paBooXpaHeHuey», «lIcuxonorus u meaaroruka
BpayeOHON JesiTenbHOCTHY, «OCHOBBI (DYHKITMOHAIBHOU M J1aOOpaTOPHOM AMArHOCTUKWY, «Menu-
[UHCKas peabmurtanusy, «VcTopus pernoHanbHOTO 37paBooXpaHeHus», «CoBpeMeHHbIe OHoMe-
JTUTMHCKUE TEXHOJIOTHUI.

N3yuenne mucuuniauibel «HaHOTEXHONOTUM B MEAMIIMHE)» IO3BOJISET CTYACHTAM MOJIYYUTh
HEOOXOMMBIC 3HAHUS, YMEHHsI, HABBIKU B CJICAYIOMUX AucnuiuiiHax: «Cromatomorusy, «Hespo-
JIOTHsl, MEUIIMHCKAsl T€HETUKa, HeUpOoXUpyprus», «OTOPUHOIAPUHTONIOTHY, «/lepmaToBEeHEpOIIO-
rus», «l[lequatpusy», «DakyabTeTCKass XUPyprus», «DakyabTETCKas Tepanus», «YPOJIOTHS U aH/I-
ponorusi», «Odranemonorus», «lIpodeccuonansusie 60ne3HN», «'ocnuTanbHas Tepanus», «MH-
dekuonnabie 0osie3HN», «TpaBMaTooTHs, opTONeaANs», « IHIOKPUHOIOTH», «[ ocuTanbHas Xu-
pyprusi, Aetckas xupyprusi», «OHKoJorus, JydyeBas Tepanus», «JlyueBas nuarHoctuka», «CoBpe-
MEHHBIE aCTIEKThI OHKOJIOTHIY, «KnuHudeckas hpapMakosorusy.

Huctunnmuna «HaHoTexHOMOTMHM B MEAMIIMHE» oOecrmeunBaeT (OPMUPOBAHHWE 3HAHUU U
MIPEICTABICHUI O HAHOMEIUIIMHE, 1IEJTbI0 KOTOPOH SIBIIAECTCS CIIeKEHUE, UCIIPaBIeHNE, KOHCTPYH-
pOBaHME W KOHTPOIIb 32 OMOJOTHYECKHMMH CHCTEMaMH YelIOBEKa Ha MOJEKYISPHOM ypPOBHE C WC-
M0JIb30BaHNEM pa3pabOTaHHBIX HAHOYCTPOICTB U HAHOCTPYKTYp. YHHUKaJIbHbIE CBOMCTBA U OMOJIO-
rudeckasl akTUBHOCTh HAaHOMAaTEpHaJoB O0YCIaBIMBAIOT IMHUPOKHE BO3MOXKHOCTH MX HCIIOJIB30Ba-
HUS B OMOJIOTUU M MEAMIIMHE, B YACTHOCTH, VIS aJipECHON JOCTaBKU JIEKAPCTBEHHBIX IPENapaTosB,
JUTsE OOPBOBI C KApIUOIOTUIECKIMHI U OHKOJIOTHYECKUMHE 3a00JIeBaHUSIMH, IS 1IeJiel TeHHOM, Mo-
JEKYISIPHOW M TKaHEBOW WH)KEHEPUH, YIYUIICHHUS KadyecTBa OKPYXKAIOIIEW Cpelbl U BO MHOI'HX
Opyrux o0nacTsx.
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3. IEPEYEHb IINTAHUPYEMBIX PE3YJIBbTATOB OBYUEHUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbBTATAMU OCBOEHUA OCHOB-
HOU MPO®ECCUHOHAJIBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

N3yuenue qucuuiuiniel «HaHOTEXHOJIOTHU B MEUIIMHE)» B PAMKaxX OCBOEHUS 00pa3oBaTeIbHON
IIpOrpaMMbl HalpaBJIeHO Ha (OPMUPOBAHUE Y 00yUArOIUXCS CIEAYIOINX 00IIenpodeccHoHab-
HBIX U IPO(ECCUOHATIBHBIX KOMIIETECHIIUHI:

Kox m HanmenoBanue
peasiu3zyeMoii Komie-
TeHUHHU

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUY€EHUsI O JUCIHIIJIMHE
(MOyJ110), COOTHECEHHBIX C MHAMKATOPAMU JOCTHKEHHS KOMIIe-
TEeHIHH

YK-1
CrnocobeH  ocymiecTs-
JIATh KPUTUYECKUH aHa-
IU3 TpOOJEMHBIX CH-
Tyaluuid Ha OCHOBE CHC-
TEMHOI'0 TOJXOZa, BbI-
pabaThIBaTh CTPATETHIO
IEUCTBUI

NJI-1ygl

3HaTh:

® MCTOAUKHU p8,3pa6OTKI/I CTpaTGFI/II/I HeﬁCTBHﬁ IJIA BBIABJICHUS U
peleHust MPOOJIIEMHON CUTYaIUH;

® OCHOBHBIC HaHpaBHeHI/Iﬂ HaHOTeXHOHOFI/Iﬁ B MCIUIINHE,

e METO/IbI MTOJTyYEHHsI HAHOCTPYKTYD;

e CBOMCTBA HAHOCTPYKTYPHBIX MATEPUAJIOB.

N-2ykl

Ymern:

e TIPUMEHSTh METOJIbl CUCTEMHOT'O TOJX0/1a U KPUTUYECKOT'O aHAJIN3a
MPOOJIEMHBIX CUTYalUH;

¢ YBEPEHHO OPUEHTHPOBATHCS B MH()OPMAITMOHHOM TOTOKE
(ucnonb30BaTh CIPaBOYHbIE JaHHBIE U OUOIHOrpaduio 1Mo
npobieme).

N-3ykl

Baanern:

e METOJIOJIOTHEH CHUCTEMHOTO M KPUTUYECKOIO aHallu3a MPOOJIEeMHbIX
CUTYaLNA,

e Hay4HOM, y4eOHOM U CIIpaBOYHON JTUTEpaTypoil U1 MoUCKa
HE00X0 MO HHGOPMAITIH.

MK-5
CnocoOHOCTh U TOTOB-
HOCTB K OCYIIECTBIIC-
HUIO0 KOMILJIEKCa MEPO-
MPUATUI, HAIIPaBJICH-
HBIX Ha COXpaHEHUE U
YKpETUICHUE 37I0POBBS
M BKJIIOYAIOIIKX B ce0s
... PAaHHIOIO JIMArHO-
CTHKY, ... HalpaBJIeH-
HBIX Ha YCTpaHCHUE
BPEIHOTO BIIHSHUS HA
3JI0pPOBbE YEIIOBEKA
(hakTOpOB CpeIIbI ero
o0uTaHUA

NA-1nx5

3HaThb:

e CIIOCOOBI HATPABICHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX CPECTB;

e TIPUHIIMITBI UCTIOIb30BaHUSI OMOYHUTIOB B OMOMETUITTHCKIX
HCCJICIOBAHUSX

e OCHOBHEBIE JIOCTH KEHHIS HAHOTEXHOIOTHI B TeHHOM, KJISTOYHOHN U
TKAHEBOW MHXKEHEPUU;

e 0COOCHHOCTH BIIMSTHUSI HAHOMATEPUAIOB Ha KUBBIC OPTaHU3MBI.

N-2nk5

YMmerTh:

e IIPOTHO3UPOBATH PE3YNIbTAThI OMOIOTUYECKUX MPOIECCOB,
HpOTeKaIOHII/IX B )KHUBBIX CUCTEMAX, onnpaﬂcr, Ha TeOpeTI/I‘—IeCKI/Ie
MOJIO’KEHHUS,

e pelIaTh CUTYallMOHHBIC 3a1a91, OTIUPASICh HA TEOPETUICCKHE
3HaHHUA, 3aKOHbI, 1 33KOHOMepHOCTI/I 6I/IOJIOFI/I‘-IGCKI/IX nu
TEHETHYECKUX MPOIECCOB, MTPOUCXO/ISIINUX B KUBBIX OpraHU3Max.
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N-3nk5
Baanern:

® OCHOBHBIMH ITOHATHAMU HaHOTeXHOHOFI/Iﬁ;
® CUCTEMHBIM U UCTOPUUYCCKHUM IIOAXO0AaMHU K U3YUCHUTIO JKUBBIX
CHUCTCM Ha MOJICKYJIAPHOM, KJIICTOYHOM U TKAHCBOM YPOBHAX HUX

OpraHu3anuu.

4. OBIIAA TPYJOEMKOCTDb JUCIIAIIJIMHBI

4.1. O0beM QTUCUMILIMHBI B 3a4eTHBIX eqfuHunax (scero) 2 3ET.

4.2. O0beM JUCHUILIMHBI 10 BUAaM y4eOHOM padoTsl (B yacax) 72 4.

Bua y4eOHoii padoThI

KonuyectBo 1yacoB (popma odbyuenuns

oyYyHas )

Bceero no niiany

B T.4. mo cemecTpam

Cemectp 5 Cemectp 6
1 2 3 4
KonraktHas pab6oTa 00y- 36 36
YaOIIUXCS C MPEToaaBa-
TEJIEM B COOTBETCTBHUHU C
YII
AyJIUTOpPHBIE 3aHATHSL: 36 36
Jlexumn 18 18
[TpakTHUeckue 3aHsTHSI 18 18
JlabGoparopHble 3aHATHS He npenycmorpensl | He npenycmoTpeHsl
dopma TeKyuiero CobecenoBanue, CobGecenoBanue,
KOHTPOJIS 3HAHUH H TECTHUPOBAaHUE TECTUPOBaHUE
KOHTPOJIS
CaMOCTOSITEIIBHON
paboThI
CamocrositenbHas pabora 36 36
Bunbl npoMekyTOuHON 3auer 3auer
aTTecTaluu (IK3aMeH,
3a4er)
Bcero yacoB no aucnuri- 72 (2 3ET) 72 (2 3ET)

JIMHC

* B cmyyae He00X0AMMOCTH UCTIOJIb30BAaHMs B yU€OHOM IPOIIECCE YaCTUUHO/MCKIIOYUTEIBHO JTUC-
TAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI B TaOIUIIE Yepe3 ClIell yKa3bIBAETCs KOJIMUYECTBO Ya-
coB pa6oTsl [1I1C ¢ oOyuarommmucs /Ui IPOBEIEHUS 3aHATUH B IUCTAaHIIMOHHOM (opMmaTe ¢ mpu-
MEHEHHEM 3JIEKTPOHHOTO 00y4eHUsl.

4.3. Coaep:xanue TUCUMILIMHBI. Pacnipenesienne 4acoB o TeMaM 4 BUAAM y4eOHOM

padoThI:

®opma o0yueHHs ouHas
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Ha3Banue pa3neJioB
H TeM

Buabl yueOHbIX 3aHATHH

AyIuTOpHBbIE 3aHATHSA

3ans-

Bcero

Jleknunu

IMpaxkTu-
yecKue
3aHATHS,
ceMHHAapBbI

Jlabopa-
TOPHbIE
padoThl,
NMpaKTH-
KYMBI

THA B

HHTEP-

AKTHB-
HOMH

dopme

Camo-
CTOSI-
TeJbHas
padora

dopma Te-
KYyILIero

KOHTPOJIst
3HAHMH

Pa3zmen 1

. OCHOBBI HAHOOHOTEXHO0JI0

T

Tema 1. Beenenue.
OCHOBHBIE TOHATHSA
HAHOTEXHOJIOT UM

2

0

Ompoc

Tema 2. Metonasl u
WHCTPYMEHTBI HAHO-
TEXHOJIOT UM

Ompoc

Tema 3. Camoopra-
HU3aLMsI B ONOJIOTH-
YECKUX CUCTEMAX

Ompoc

Tewma 4. Uccnenona-
HHUE HAaHOCTPYKTYpP
METOAaMH CKaHU-
pyromiei 30H10BOM
MHUKPOCKOITUH

Ompoc

Tema 5. Hanomare-
pHaITBL: KIIacCU(UKa-
1] 1 CBOMCTBA

Ompoc

Pa3nen

2. OcHoB

HbIC HAIIPpABJCHUA pa3B

MTHSI HAHOTEXHOJIOTHH B

MCAUIIMHE

Tema 6. OcHOBHEBIE
HaIpaBJIeHUs pa3BU-
THS HAHOTEXHOJIOT U
B MEIUIINHE

Ompoc

Tema 7. HanpaBnen-
HBIH TPAHCIIOPT JIe-
KapCTBEHHBIX
CpEICTB

Ompoc

Tema 8. Hanorexno-
JIOTUH B JUArHOCTH-
KE ¥ JICUCHUH PaKo-

BBIX 3a00/1€BaHUH

Ompoc

Tema 9. buounnsl B
OMOMEINIIMHCKUX
HACCIIEIOBAHUSX

Ompoc

Tema 10. Hanorex-
HOJIOTMH B TPaHC-
ILUTAHTOJIOTHH U UM-
ILUTAHTOJIOTHHU

Ompoc

Tema 11. Hanorex-
HOJIOTUH B T€HHOM,
KJIETOYHOM M TKaHE-
BOI MHXXEHEPUHU

Ompoc

Tema 12. Hanorex-
HOJIOTMH Ha OCHOBE
HYKJICHHOBBIX KH-
CIIOT

Ompoc

Pa3nen 3. Pucku HcHoJIL30BaHUS HAHOTEXHOJIOT M

Dopma A
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Tema 13. Onenka
0e30MacHOCTH HAaHO- 5 2 0 - 3 Omnpoc
MaTcpuajioB
HUTOrO: 72 4. 18 4. 18 u. 36 4.

5. COJEPKAHWE JUCHUILIAHBI (MOIY.JIA)

Pa3znen 1. OcHOBBI HAHOOHOTEXHOJIOTHH

Tema 1. BBenenne. OcHOBHDBIEC IOHATHA HAHOTEXHOJIOTHIA.

OmpeneneHue TOHATHH «HAHOTEXHOJIOTHUW», «HAHOOMOTEXHOJIOTHHY, «HAHOMEIUIIMHAY.
Hcropusi BOHUKHOBEHHUSI M Pa3BUTHUSI HAHOTEXHOJIOTHH. [IpruMeHEHHE TEXHWYECKUX METOJIOB B
OMOJIOTMYECKUX HAaHOCHCTEeMax (HampaBJICHHE «OT HaHO K Ono»). Mcnosb30BaHWe OMOJIOTHYECKUX
CTpaTeruii B TEXHHYECKUX HAHOCHUCTEMax (HAIpaBICHHUE «OT OMO K HAHO», OMOMHMETHKA, OMOHU-
Ka). MexXauCIUIUIMHAPHOCTh HAHOTEXHOJIOTHH. [IepcieKTHBBI pa3BUTHS HAHOTEXHOJIOTHH.

Tema 2. MeToabl M HHCTPYMEHTbI HAHOTEXHOJIOT M.

OcHoBHbIE MOJXOb! K CO3JaHUI0 HAHOOOBEKTOB: «CBEPXY-BHU3» U «CHU3Y-BBEpX». MeTo-
JIbl TIOTYYEeHUSI HAHOCTPYKTYp. [lonydeHrne HaHOKPHUCTAUIMYECKUX MOPOIIKOB U KOMITAKTHBIX Ma-
TepI/Ia.HOB. MGTOI[I)I CTa6I/IJII/I3aIII/II/I HAHOYAaCTHUII. ManI/I‘-IHaﬂ U301, (1)yHKIII/IOHaJII/I3aLII/I$I 110~
BEPXHOCTH HAHOYACTHII, JIOKAJTU3AIM HAHOYACTHIl HA TTIOBEPXHOCTH HOCUTENCH Pa3IMYHON IMPUPO-
1l JKuBbIe OpraHu3Mbl Kak OMOpPEaKTOPbl HAHOYACTHII.

Tema 3. Camoopranu3anusi B 0M0JIOTHYECKHX CHCTEMAX.

Omnpenenenre MOHITHI «caMOCOOpKay, «camoopraHuzanus». CaMoopraHuzaius KIeToy-
HBIX ()parMEeHTOB, MHOTOSIJIEPHBIX KJIETOK, COOpKa BUPYCHBIX YacTull. Vcronb3oBaHue MPUHIIUIIOB
CcaMOOpraHu3allii B HAHOTEXHOJIOTHSIX.

Tema 4. UccieqoBanue HAHOCTPYKTYP MeTOAAMH CKAHUPYIOLeii 30H10BOI MHKPOCKO-
NHuH.

WHCTpyMEHTBI HAHOTEXHOJOTHI: DJIEKTPOHHBI MMKPOCKON, CKaHUPYIOLIMH 30HIOBBIN
MuKpockor. OnTtuueckuid nuHier. O0ume NpuHIUNbEl padoThl CKaHUPYIOIIMX 30HI0BBIX MHUKPO-
ckonoB. OCHOBHBIE PEXHUMbI pabOTHl aTOMHO-CHJIOBOIO MHKPOCKOIA: KOHTAKTHBIM, OECKOHTAKT-
HBII U NOJIYyKOHTAaKTHBIA. buoMeauImHCKNe MPUIIOKEHNS CKAaHUPYIOLIEN 30HA0BOW MUKPOCKOITHH:
HAHOCKOIINS, HAHOJUArHOCTHKA U HAHOTEXHOJIOTUI.

Tema 5. HanomaTepuaJbl: Kjiaccupukanus U cBoicTsa.

Knaccudukanus HaHOMaTepralloB Ha OCHOBE MX (POPMBI, XHUMHUYECKOTO COCTaBa, CIiocoda
nony4yeHus. CBolicTBa 0OBEMHBIX M HAaHOCTYKTYPHBIX MarepuanoB. Pa3zmepnbie 3¢ ¢exTrl. Yrie-
POJIHBIE HAHOCTPYKYpBI: QyJuiepeHsl, rpageH, 0JHO- U MHOTOCTEHHbIE HAHOTPYOKH, HAHOBOJIOKHA.
Hanomnopuctele BemecTBa, HAHOCTPYKTYpUPOBaHHbIE MIIEHKH. KancynnpoBaHHbIe B YIepo]l HaHO-
MaTCpHraJibl. MeTaHHHOHI/IMepHI)Ie HaHOKOMITO3UThI. O0IacTu MNPUMCEHCHUA HAaHOMATCpHaAJIOB. Ha-
HOMaTepualibl B MenuiuHe. HaHOKpucTauibl 1151 OMOMETUIIMHCKUX uccienoBaHuid. CympamoeKy-
JIIPHBIC KOMIIJICKCHI THUIIA «T'OCTh-XO3SIUH. Bbrnomornueckass aKTHBHOCTH HaHOYaCTUull MCETAaJIJIOB.
Pano3axuBisiomas akTUBHOCTb, PEre€HEPHUPYIOLe U OaKTepULIUIHbIE CBOMCTBA HAHOYACTHIl Me-
TayioB (cepebpa, 30510Ta, Maraus, mean). CepeOpsiHbIe 1 BUCMYTOBbIE HAHOOMOKOMITO3UTHI. Bomo-
pacTBOpUMbBIE POU3BOIHBIC QyiIepeHOB. MarHUTHbIE HAHOYACTHUIBI B OMOJIOTHYECKUX 0OBEKTaX.

Pa3nen 2. OcHOBHBbIE HATIPABJIEHHUS PA3BUTHSI HAHOTEXHOJIOTHII B MeIMLIMHE

Tema 6. OcHOBHbIE HATIPABJICHUS PA3BUTHS HAHOTEXHOJIOTHI B MeIMIIHHE.
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OcHOBHbIE HaNpaBICHUs NIPUMEHEHMsS] HAHOTEXHOJIOTUN B MEIMLIMHE: aJpecHas J0CTaBKa
JIeKapCTB, HAHOJIMArHOCTUKA NaTOJIOTHYECKUX COCTOSHUM M MH(EKIH, HaHOOMOCEHCOpBl, OHOCO-
BMECTHMBIE MaTepHajbl, MOJIEKYJISIpHbIE MalluHbBL. PaboTa «MOJEKyIsIpHBIX MOTOPOB»: ATd-
CHUHTETA3a, aKTHHMUO3MHOBBIA KOMIUIEKC, KuHe3nH. HanorexHonornn B menunuHe cerogss. Jle-
KApCTBEHHBIC HAHOIIPENapaThl B OHKOJIOTMU, HEBPOJIOTMH, UMMYHOJIOTMU. PerenepatuBHas menu-
L1HA.

Tema 7. HanpaBjieHHbII TPAHCHIOPT JIEKAPCTBEHHBIX CPEACTB.

JIunocomsl. [IpuHIMNIBI Opranu3anuu TunuaHoro oucios. Ctpoenue GochaTuauiixonrHa.
®opmupoBanue munena. O0parabie MULeIbl. OU3NKO-XUMUYECKUE M TMHAMUYECKHE CBOWCTBA
JIUITUI0B. ®da3oBrIC Nnepexoabl JUIINUIO0B. HpGI/IMyH_IeCTBa 1 NCPCIICKTHUBBI IPUMCHCHUSA JIUIIOCOM-
HBIX ()OpM JIEKaPCTBEHHBIX cpeAcTB. Karcynbl Ha OCHOBE OJUMEPHBIX MaTepHaoB. JleHapruMephl.
Crpoenue u pazMepbl MaKpOMOJIEKYJ JeHapuMepoB. CBOICTBA M MPUMEHEHHE JICHIPUMEPOB B
OMOJIOTUH U MEIUIIMHE: HAMPABJICHHBIN TPAHCIIOPT JIKAPCTBEHHBIX CPEACTB, MOJIEKYIISPHBIC CHUTA,
KOHTpACTHbIE BeniecTBa. [lolydyeHne NeHIpUMEpPOB C PEryJUPYEMONM BHYTPEHHEH IMOJOCTBIO IS
MPOBEJCHUS KaTaATMTUUECKUX peakuuii. CamocoOuparommecs IUMUAHbIe HAHOTPYOKH KaK HHCTPY-
MCHT JOCTAaBKH HYKJIICMHOBLIX KHCJIOT B KJIICTKH. Hcnonp3oBanne 6aKTepHﬁ JJIsA BHYTpHKJIeTO‘{HOﬁ
JIOCTABKH JIEKApPCTB.

Tema 8. HaHOTeXHOJIOTMH B IMATHOCTHKE U JIEYEHUN PAKOBbIX 3200/1eBAHUIA.

HoBble moaxo/p! KIETOYHON U MOJIEKYJISPHONW OMOJIOIMH K PELICHUIO TPOOJIEM OHKOJIOTHH.
Nmmynotepanus, uatepdepenuus PHK, snurenerndeckas perynsauus reHoB. HrnOupoBanue an-
THOTEHEe3a B OMYyXOJIAX HaHouyacTullaMu 305101a. doTtoTepmMuueckas Tepanus 3J10Ka4eCTBEHHBIX HO-
BoOOpa3oBaHuii. HaHOYACTHUIIBI C TUANEKTPUIECKUM SAPOM, OKPYKEHHBIM yIbTPATOHKON METallIu-
4yecKor 000J104K0i. «ONTHYeCKOe OKHO MPO3pavyHOCTHy Onosiornueckux Tkane. [laccuBHoe Harle-
nuBaHue. OyHKIMATU3AIMs HAHOYACTHUI] OMyXO0Jb-CIIeU(UISCKUMHI aHTUTeNIaMu. MeXxaHu3M Jei-
CTBHUSI OOIIIECH U JIOKAJLHOM TUIIEPTEPMUH.

Tema 9. Buoyunbl B 0MHOMEeTUIMHCKHX MCCIETOBAHUSX.

[TepcriekTuBBI MCMONB30BAHUS OHOJOTHUECKUX MUKpouunoB. Omuronykieoruansie JJHKo-
Bble Ouounmbl. OnpeeneHne HyKJICOTHIHBIX TTocieoBaTesibHocTel (cekBenupoBanue) JIHK. T'uob-
puan3anus HyKIenHOBBIX KucioT. Ammnudukanus JITHK. [lonumepasnas nienHasi peakius: HOBbIE
Bo3MokHOCTU. Kaptuposanue renernueckoir nupopmanuu JIHK u PHK, onpenenenue myraumii u
YPOBHS SKCIIPECCHH TeHETUYECKOro MaTtepruana. buounmnel Ha ocHOBe hepmeHTOB. Kietounsie 6uo-
CEHCOPBI: CO3/IaHNE, XapaKTepUCTHKA, TpuMeHeHne. CBOMCTBA MMMOOMIM3UPOBAHHBIX KIIETOK.

Tema 10. HaHOTEeXHO/JI0rHM B TPAHCIIAHTOJIOTMH M MMILIAHTOJIOTHH.

MeToabl co31aHusl U TPUMEHEHUE MCKYCCTBEHHBIX HAHOBOJIOKOH B OMOJIOTMU U MEIUIIMHE.
Hcnonp30BaHrne HAaHOTEXHOJIOTHM ISl TOBBIIIEHUSI OMOCOBMECTUMOCTH TpaHcIiaHTaToB. HaHocT-
PYKTYPUPOBAHHBIM THUTAaH B UMIUIAHTOJIOTUH. YIIbTPaMeNIKO3epHUCThIE OMOKOMITO3uThl. HaHoMaTe-
pHuaibl, IMUTHPYIOLIUE €CTECTBEHHYIO KOCTHYIO TKaHb. [loydeHre u ncronb30BaHue TuIpOKCHATI-
IaTuTa Ui MEIULIMHCKUX Lesed. HanoaucnepcHsle npenaparhl KajabLus.

Tema 11. HaHOTeXHOJI0TUM B FeHHOM, KJIETOYHOM U TKAHEBOI NHIKEHEPHUH.

Texnonorus nonyuenus pekomOouHantHeix JIHK. Tlonyyenue reHoB asi TpaHCIIAHTALIUU.
TexHoJIornu nepeHoca reHoB B KIETKY. JJOCTUKEHUS U NMEPCIEKTUBBI T€HETUYECKOU MHXKCHEPHUH.
['enHast Tepanus U r€HHBIA TAPTETUHT.

Tema 12. HaHOTEXHOJI0TMH HA OCHOBE HYKJIEMHOBbIX KHUCJIOT.
JIHK-yHuBepcabHBIII KOMIIOHEHT [yl CO3[1aHUSl HAaHOCTPYKTYPHBIX YCTpOMCTB. Pa3Bers-
nennas J[IHK. «Jlunkue koH1p. CTpaTernn KOHCTpyUpoBaHus: «iiar 3a marom» (H. Cuman), «Bce
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cpazy» (FO.M. EpnokumoB). [lepcriekTuBbl CO3AaHusl U IPUMEHEHUS HAHOKOHCTPYKIIMIM HAa OCHOBE
nByuenodeunbix Mojekys JJHK. /IBymepnsie HaHopa3mepHbie pemetku JJHK — ocHoBa co3nanus
HOBBIX TUIIOB KaTaJIU3aTOPOB, MOJIEKYJISIPHBIX CUT, OMOYHUIIOB.

Pa3znen 3. Pucky HCHo/Ib30BaHUS HAHOTEXHOJIOI Hii

Tema 13. Onenka 0e30MacHOCTH HAHOTEXHOJIOTHIA.

Meroaudeckue Mmoaxo 16l K OIleHKe 0€30IacHOCTH HaHoMaTepuaioB. OCHOBHBIE KOMITOHCH-
Thl CHCTEMBI OIICHKH PHUCKa HaHOMaTepuaioB. [Ipobrema ompemencHUs «I03b» U 3aBUCUMOCTH
«no3a-3dexT» Ui HAaHOYACTUII. BiusHUE yriepoJHBIX HAaHOMATEPHUAJIOB HAa OPTaHbl JIbIXaHUS.
3aBUCUMOCTD CTEMEHU TOKCHUYHOCTH OT MPOTSKEHHOCTH HaHOCTPYKTyp. Heiipo-, kapauo- u rena-
TOTOKCUYHOCTh HaHOMaTepuaioB. Brnusuue ¢yniaepeHoB, 0lHO- 1 MHOTOCTIOMHBIX YIIIEPOIHBIX Ha-
HOTPYOOK Ha CHCTEMY CBEPThIBaHUSI KPOBH. DUBNKO-XUMHUECKHE OCHOBBI OMOJIOTUYECKOTO JCHCT-
BUS HaHOOOBEKTOB. OCHOBHBIC MYTH MOCTYIJICHUS HAHOYACTHI[ B OPraHM3M uernoBeka. Pacmpene-
JICHWE Y HAKOIUICHHE HAHOYACTHI[ B PA3JIMYHBIX OpPraHax u TKaHsAX. [[pOHMKHOBEHME HAHOYACTHII
yepe3 remaTodHIedhatndeckuii 6aprep. Mcrnonp3oBaHue METOIOB HAHOTEXHOJIOTHI B 00J1aCTH KO-
JIOTUU | SHEpreTuky. HanoMaTepuanbl 1 OYUCTKA CTOYHBIX BOJ. KOMIIO3UIIMOHHBIC HAHO(PIIETPHI.

TEMBI JIEKLIUIA

Jleknua 1. Beegenne. OCHOBHBIE TOHATHS HAHOTEXHOJIOT HId.

1. Hcropus BOZHUKHOBEHHUS U Pa3BUTHS HAHOTEXHOJIOTUH.

2. OmpepneneHue MOHATUN «HAHOTEXHOJIOTUNY, KHAHOOMOTEXHOIOTHIY, KHAHOMEU-
IIUHA.

3. TlpuMeHeHUE TEXHUYECKHX METOJIOB B OMOJIOTMUECKUX HAHOCUCTEMaXx (HampasJie-
HUE «OT HAHO K OMOY).

4. Wcnonws3oBaHue OMONOTMYECKUX CTpATETU B TEXHUYECKUX HAaHOCHCTEMax (Ha-
MpaBJIeHUE «OT OMO K HAaHOY», OMOMHUMETHUKA, OMOHHUKA).

Jlekuus 2. MeToabl 4 MHHCTPYMEHThI HAHOTEXHOJIOTHii.
1. OcHoBHBIE MTOAXO/IBI K CO3/IaHUI0 HAHOOOBEKTOB: «CBEPXY-BHU3» U «CHU3Y-BBEPX).
2. CamoopraHu3anusi B OMOJIOTHYECKHX crcTeMax. Vcronb30BaHne MPUHIMIIOB CaMo-
OpraHu3aly B HAHOTEXHOJIOTUSIX.
3. Metoapl morydeHus U CTa0MIIN3aluu HAHOCTPYKTYP.
4. Metonbl U3y4eHHUs: HAHOCTPYKTYP.

Jlekuus 3. HanomarepuaJsbl: kjaaccuukanus u cBoicTBA.
1. Knaccudukanusi HaHOMaTepuaioB Ha OCHOBE MX (POPMBI, XUMHUYECKOIO COCTaBa,
croco0a Moyry4yeHHs.
2. CpolicTBa HAHOMATEPHUAJIOB.

Tema 4. HaHoTeXH0JI0THM B MeAULIMHE: IAHOPAMA HANIPABJICHUH.

1. OcHoBHBIC HANIPABIEHUS TPUMEHEHHUS HAHOTEXHOJIOTHI B MEIUIINHE.
AnpecHast JocTaBKa JIEKapCTB.
HanonnarHoctrka maToJori4ecKiuX COCTOSTHUN 1 WH(DEKITHIA.
HanoOmoceHcopsl.
buocoBmecTuMbIE MaTepHabl.
MonekynsipHble MaIlIUHBI.

SR

Tema 5. HanpaBjieHHbIIi TPAHCTIOPT JIEKAPCTBEHHBIX CPEACTB.
Dopma A ctp. 8 u3 18



MHUHHCTEPCTBO HAYKH M BBICIEr0 00pa3oBanusi PO
VIIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouas nporpamMma JUCHUIINHbBI «HaHOTEXHOJIOTHH B METULIHE

1.
2.

3.

HamnpapieHHBII TPaHCIIOPT JIEKAPCTBEHHBIX CPEICTB.

[TpeumymiectBa M NMepCreKTUBBI IPUMEHEHHS JMIIOCOMHBIX (DOPM JIEKapCTBEHHBIX
CPEJICTB.

[IpenmMy1iecTBa U NEPCIEKTUBBI IPUMEHEHUS JCHIPUMEPOB.

Tema 6-7. HaHOTeXHOJI0THUH B TeHHOM, KJIETOYHOH M TKAHEBOW MHIKEHEPHH.

1.

2.
3.
4

JlocTH>KEeHMS ¥ IEPCIIEKTUBBI T€HETUYECKONW HHKEHEPHUU.
[TosrydeHue reHoB AJIs TPaHCIUIAHTALNN.

TexHos0rnu rnepeHoca reHoB B KIIETKY.

I'eHHas Tepanus U TeHHBIM TapreTUHT.

Tema 8. HaHOTeXHO0JIOTMH HA OCHOBE HYKJIEHHOBBIX KHCJIOT.

1.
2.
3.

buonornyeckre HAHOCTPYKTYPBI.

JAHK-HaHOOHMOTEXHOJIOTHH.

JIHK — ocHOBa co31aHusI HOBBIX THITOB KaTaJIM3aTOPOB, MOJIEKYIJISIPHBIX CUT, OMOYH-
IIOB.

Tema 9. Ouenka 0e30MACHOCTH HAHOTEXHOJIOTHIA.

1.

2.
3.
4

MeTtoanyueckue NoaX0abl K OICHKE 0e30macHOCTH HaHOMATCPUAJIOB.
OCHOBHBIE KOMIIOHEHTHI CUCTEMBI OIOCHKH pUCKa HAHOMATCPUAJIOB.
OCHOBHBIC IMYTH HNOCTYIJICHUA HAHOYACTHUI B OPraHu3M 4CJIOBCKaA.
PaCHpeI[CJ'ICHI/IC H HAKOINUICHUEC HAHOYACTHUII B PA3JIMYHBIX OpraHax M TKaHAX.

6. TEMbI IPAKTUUYECKUX 3AHATUI

BOl'lpOCbI Mo TéeMaM pasjaejia (}I.]'lﬂ 06cy>1c11e}mﬂ Ha 3aHSAATHH, IJIA CAMOCTOATEJIBHOI0 U3y4e-

HUA).

Tema 1. UcciienoBanue HAHOCTPYKTYP MeTOAAMH CKAHMPYIOIel 30HA0BO MUKPOCKONUM.
Bonpocul k meme:

1.

2.

NHCTpyMEHTBI HAHOTEXHOJIOTHN: 3JIEKTPOHHBIA MUKPOCKOII, CKAaHUPYIOLIUN 30H0-
BbII MUKpOCKOI. ONTUYECKUI TTHHLIET.

OO61ue npuHIUIBEl pabOThl CKAHUPYIOLUX 30HOBBIX MUKPOCKOIOB.

OCHOBHBIE PEXUMBI pabOThl ATOMHO-CHJIOBOIO MUKPOCKOTMA: KOHTAKTHBINA, OECKOH-
TAKTHBIM U IMOTYKOHTAKTHBIM.

buomeauuMHCKNE NPUIOKEHHUS CKAHUPYIOLIEH 30HI0BOM MHKPOCKOIMH: HAHOCKO-
1S, HAHOJMArHOCTUKA U HAHOTEXHOJIOT U

Tema 2. HanomaTtepuaJbl: kiaaccugukanms U CBOHCTBA.
Bonpocul k meme:

1.

2.

Knaccugukanuss HaHOMaTepualloB Ha OCHOBE HMX (DOPMBI, XHMHUYECKOTO COCTaBa,
croco0a Moyry4yeHHs.

Pasmepnbie 3G (eKThl.

VYraeponHbele HAHOCTPYKYpHI: (yJiepeHsl, rpadeH, 0JHO- U MHOTOCTEHHbIE HAaHOT-
pyOKu, HAHOBOJIOKHA.

Ob6nacTu npuMeHeHus: HaHoMaTepuaioB. Hanomarepuaisl B MEIHUIIMHE.
buonorndeckas akTHUBHOCTh HAaHOMAaTEPHUAJIOB.

. PaHozaxuBisonas akTHBHOCTb, pEreHEPUPYIOIINE U OaKTepHUIMIHbIE CBOMCTBA Ha-

HOYACTHI] METAILIIOB (cepedpa, 30J10Ta, MarHusi, MEJIN ).
MarnutHsie HAaHO4YaCTHULbI B 6I/IOJIOF NYCCKUX OG’bCKTaX‘

Tema 3. HanpaBiieHHBIH TPAHCNOPT JIEKAPCTBEHHBIX CPEICTB.
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BOI’lpOCbl K meme.

1.
2.

o o

JlexapcTBEeHHBIE HAHONIPENAPATHl B OHKOJIOTUH, HEBPOJIOTUH, UMMYHOJIOTHH.
Jlunocomsl. [IpUHIIUIIEI OpraHU3alKY JIUMUTHOTO Ouciios. DopMHUpPOBaHKE MULIEILIL.
OO0paTHbIe MULIEILTBL.

[TpeumytiecTBa U MEPCIEKTUBBI TPUMEHEHHUS JIMITOCOMHBIX (DOPM JIEKapCTBEHHBIX
CPENCTB.

Kancynbl Ha OCHOBE OJIMMEPHBIX MAaTEPUATIOB.

Hennpumepsl. CTpoeHHEe U pa3Mepbl MAaKpOMOJIEKYJ ICHIPUMEPOB.

CBolicTBa ¥ MPUMEHEHHE JCHIPUMEPOB B OMOJOTUU M MEAWIIMHE: HANPaBICHHBIN
TPAHCIOPT JIEKAPCTBEHHBIX CPEJICTB, MOJIEKYJIIPHBIE CUTA, KOHTPACTHBIE BELIECTBA.
[Tonydyenue IeHIPUMEPOB C PEryJIMPYEMOM BHYTPEHHEN MOJOCTHIO ISl POBEACHUS
KATAJIMTUYECKUX PEaKLUH.

Tema 4. HaHOTeXHO0JIOTMH B IUATHOCTHKE U JIEYEHUH PAKOBBIX 3a00/1eBaHH.
Bonpocul k meme:

1.

ok wn

HoBble mo1X0/1bI KJIIETOUHOM U MOJIEKYJISIPHOW OHMOJIOTUU K PELISHUI0 TPOoOIeM OH-
KOJIOTHUMH.

Nmmynotepanus, uatepdepennus PHK, snurenernueckas perynsius reHOB.
MurubrupoBaHre aHTHOTEHE3a B OITyXOJISTX HAHOYACTUIIAMU 30JI0TA.
doToTepMUYECcKas Tepanus 3JI0Ka4eCTBEHHBIX HOBOOOpa30BaHUH.

ITaccuBHOE HaICTMBAHUE.

OyHKIHATU3a1Kg HAHOYACTHI] OMyXO0JIb-CIIEU(DUIECKUMHI aHTUTEIaMH.

Tema 5. Buounnsl B OHOMEeINIINHCKHAX HCCIET0BAHUAAX.
Bonpocwi k meme:

el A

oo

[TepcrieKTUBBI HCIOTB30BAHMS OHMOIOTHYECKUX MUKPOUUIIOB.

Onuronykneorunnsie JIHKoBbie 6uounrsbl.

Omnpenenenne HyKJICOTUAHBIX MOceaoBaTeabHoCTel (cekBeHrposanue) JJHK.
Kaptuposanue renernueckoit uanpopmanuu JJHK u PHK, onpenenenue myranuit u
YPOBHS DKCIIPECCUM I'€HETUYECKOr0 MaTepuasa.

buouunsl Ha ocHOBE (hepPMEHTOB.

Knerounsle OMoceHCOphI: co3/1aHKe, XapaKTepUCTHKA, IPUMEHEHHE.

Tema 6. HaHOTeXHOJIOTHH B IeHHOM, KJICTOYHOI ¥ TKAHEBOH MH/KCHEPHH.
Bonpocul k meme:

1.

2.
3.
4

ITony4yenue TeHOB U1 TPAHCIUIAHTALIMH.

TexHoornM rnepeHoca reHoB B KIIETKY.

JIoCTHKEHMS U IIEPCIIEKTUBBI T€HETUYECKOW NHIKEHEPUU.
I'enHas Tepanvisi ¥ T€HHBIN TapTEeTUHT.

Tema 7. HAHOTEXHOJIOI'MH HA OCHOBE HYKJICHMHOBBIX KHCJIOT.
Bonpocwr k meme:

Dopma A

1.
2.
3.

JHK — yHuBepcanbHblili KOMIIOHEHT JIJIs CO3/1aHUSI HAHOCTPYKTYPHBIX YCTPOUCTB.
PasBerBnennas JIHK. «JIunkue KOHIB.

IlepcrieKTUBBI CO3aHUSI 1 TPUMEHEHUS HAHOKOHCTPYKIIUM HAa OCHOBE JBYLETIOYECY-
HbIX Mosexyn J{THK.

JBymepnbie HaHOpa3MmepHbie penietkn [JHK — ocHOBa co3maHus HOBBIX THIIOB Karta-
TU3aTOPOB, MOJICKYISIPHBIX CUT, OMOYHIIOB.

JIABOPATOPHBIE PABOTBI, IIPAKTHKYMbI
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«/lanHbIii BUI paboThI HE TIpeaycMoTpeH YIDy.

8.

TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®OEPATOB

«/lanHbIii BUI paboThl HE TIpeaycMoTpeH YIDy.

9. INEPEYEHbB BOITPOCOB K 3AUETY
Ne
DopMyJaMpPOBKA BONPOCa
3aJaHus

1. OrmpenenieHne MOHSATUN «HAHOTEXHOJOTUMY», «HAHOOMOTEXHOJIOTHHNY, «HAHOMEIUIIH-
HaY.

2. [TpyMeHeHrne TEXHUYECKUX METOI0B B OMOJIOTHYECKUX HAHOCHCTEMAaX U UCHOJIb30Ba-
HUe OMOJIOTMYECKUX CTPATeTUil B TEXHUYECKUX HAHOCHCTEMAX.

3. Me)aucuuIIMHapHOCTh HAHOTEXHOJIOT HH.

4. [TepcriekTHBBI pa3BUTHUSI HAHOTEXHOIOTHI B Poccum.

S. OcHoBHBIE IOJXO/IbI K CO3JaHHI0 HAHOOOBEKTOB

6. HHCTpyMEHTHl HAHOTEXHOJIOTHIL: 3JIEKTPOHHBIA MUKPOCKOTI, CKaHUPYIOLTHI 30HIOBBIN
MHUKPOCKOII, ONITUYECKUIN MUHIIET

7. MeTo/1p1 TTONTy4eHUsI HAHOCTPYKTYP
MeTto1bl cTabMIIM3allMY HAHOYACTHI]: MAaTPUYHAS 30U, PYHKIIMOHAIU3ALMS 110~
BEPXHOCTH HaHOYACTUL], JIOKAIM3ALMsl HAHOYACTHUL] Ha IOBEPXHOCTH HOCUTENIEH pa3-
JIMYHOW NPUPOJIBIL.

9. JKuBble opraHu3Mbl Kak OMOpPEaKTOPbl HAHOYACTHUI]

10. Knaccugukaius HaHoMaTepuanoB Ha OCHOBE UX (DOPMBI, XMMUYECKOT'O COCTaBa, CIIO-
co0a NoJy4yeHust

11. CBoiicTBa 00BEMHBIX M HAHOCTYKTYPHBIX MaTepuanoB. PasmepHsbie 3¢ppexTh

12. VYriepoaHble HAHOCTPYKYPBI: (yIIepeHsbl, rpadeH, 01HO- U MHOTOCTEHHbIE HAHOTPYO-
KM, HAHOBOJIOKHA.

13. Hanonopucrele BemecTBa, HAHOCTPYKTYPHUPOBAHHBIE TJIEHKH.

14. Ob6nactu npuMeHeHus: HaHoMaTepHuaioB. HaHomarepuassl B METUIIMHE.

15. Pano3axuBIIsIIONIas akTUBHOCTh, PET€HEPUPYIOIINE U OaKTEpULIMIHbIE CBOIICTBA Ha-
HOYACTHUI] METAJJIOB (cepedpa, 30J10Ta, MarHusi, MEin).

16. MarauTHble HAHOYACTHUIIBI B OMOJIOTHYECKUX 00BEKTaX

17. Ornpezenenne MOHATHA «CaMOCOOPKay, «CaMOOPTaHU3AIIHS.

18. Hcnonp30BaHne IPUHLUIIOB CAMOOPIaHU3al[Mi B HAHOTEXHOJIOTUSIX.

19. PaboTa «MonekymspHbIX MOTOpOB»: AT®d-cuHTETa3a, aKTHHMHUO3UHOBBI KOMILIEKC,
KHHE3MH.

20. HanotexHonoruu B MenuunHe ceroans. JlekapcTBeHHbIE HAHOIPENapaThl B OHKOJIO-
T'HH, HEBPOJIOTUH, UMMYHOJIOTHH

21. PereneparuBHas MeauinHa

22. Jlunocomsl. [IpenmyiiecTBa 1 NepCrneKTUBBI IPUMEHEHUS JIMTTOCOMHBIX (POpPM JIeKap-
CTBEHHBIX CPEJICTB

23. [Tpuntunbl opranu3anuu JunuaHoro oucnos. Ctpoenue GocharuanaxonnHa

Dopma A
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24, ®opmupoBanue muteia. O6paTHble MULIEIIIBI

25. OU3NKO-XMMUYECKHE U TUHAMUYECKHE CBOMCcTBA IMNN10B. Pa3zoBble MepexXo/ibl JIUIH-
JI0B

26. Hennpumepsl. CTpoeHHE U pa3MeEPbl MAKPOMOJIEKYJT IEHAPUMEPOB

217. CBoiicTBa U IPUMEHEHUE ICHAPUMEPOB B OMOJIOTUU U MEAMLIMHE: HAIIPABJIECHHBIH
TPAHCIOPT JIEKAPCTBEHHBIX CPEJICTB, MOJIEKYJIIPHBIE CUTA, KOHTPACTHHIE BEIIECTBA

28. CamocoOuparonuecs IMNUIHbIE HAHOTPYOKH KaK MHCTPYMEHT JOCTaBKH HYKJIEUHO-
BbIX KHCJIOT B KJIETKU

29. Hcnonb3oBanue GakTepuil 1y1s1 BHYTPUKIETOUHON JOCTABKH JIEKapCTB

30. doTorepMuYecKas Tepanus 3JI0Ka4eCTBEHHBIX HOBOOOpa30BaHHMA

31. HanowacTuipl ¢ JU3IEKTPUUYECKUM SAPOM, OKPYKEHHBIM YJIBTPATOHKONW MeTainye-
CKOM 000JI04KOH

32. [TaccuBHOE HaleUBaHKE

33. OyHKIMaAIN3aUs HAHOYACTULL ONTyXO0JIb-CIIeHU(PUUECKUMHU aHTUTEIaMU

34. Mexanusm nelcTBUs 00LIEH U JTOKAJIbHOM rMunepTepMHUU

35. [TepcrieKTHBBI HCIOIB30BAaHMSI OMOJIOTHYECKUX MUKPOUUIIOB

36. Omuronykineoruanabie JJHKoBbie 1 6e1KOBBIC OHOYHITEI

37. Onpenenenue HyKJICOTUAHBIX MOCeaoBaTeabHOCTel (cekBeHrposanue) JJHK

38. ['uGpuauzanus HyKJI€MHOBBIX KUCIOT

39. Avrmmduxanus JJHK. Ilonumepasnas nienHas peakiysi: HOBble BO3MOKHOCTH

40. Bbuouunsl Ha OcCHOBE (pepMEHTOB

41. Kierounsie OMOCEHCOPHI: CO3/1aHne, XapaKTePUCTUKA, TpruMeHeHune. CBOMCTBAa UMMO-
OMIIM3HPOBAHHBIX KIETOK

42. Texnonorus nonydenus pekomOuHanTHbIx JJHK

43. JlocTrkeHMs ¥ epCIEKTUBBI TEHETUYECKON HHKEHEPUN

44, I'enHas Tepanuis ¥ TeHHBIA TapreTUHT

45. MeTop! co3aanus U TPUMEHEHNE UCKYCCTBEHHBIX HAHOBOJIOKOH B OMOJIOTUU U MEJIH-
LIUHE

46. Hcnonp30BaHre HAHOTEXHOIOTHM JJIsI TOBBIILIEHUSI OMOCOBMECTUMOCTH TPaHCIJIaHTa-
TOB

47. Hanomarepuainbl, UMUTHPYIOIINE €CTECTBEHHYIO KOCTHYIO TKaHb

48. JIHK-yHuBepcanbHbIil KOMIIOHEHT /71l CO3/1aHUsl HAHOCTPYKTYPHBIX yCTpoucTB. Pas-
BerBieHHas JIHK. «Jlunkue KoHIbD)

49. Crparerun KOHCTpyUpoBaHMs: «war 3a marom» (H. Cuman), «sce cpazy» (FO.M. EB-
JTOKUMOB)

50. [lepcriekTHBBI CO31aHNS U TPUMEHEHUSI HAHOKOHCTPYKLUI HAa OCHOBE JIBYLIEIIOYEYHBIX
mozekyn JIHK

ol. MenuuuHckue HaHOPoOOTh! P. ®dpaiitca: pecnMpouUThI, KIOTTOLMTHI, MUKPO(haromnu-
TBL.

52. [TpoGaeMbl KOHCTPYHUPOBAHUS HAHOPOOOTOB

53. MeTtoanueckue MoIXoAbl K OIEHKE 0€301MacHOCTH HaHOMAaTepUaAJIOB
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o4, [Tpobnema onpeneneHus «I03b» U 3aBUCUMOCTH «103a-3((eKT» 11 HAHOYACTHII

55. BiusiHue yriepoaHbIX HaHOMAaTEepUaIoB Ha OpraHbl IbIXaHUs

56. 3aBUCUMOCTb CTENIEHH TOKCUYHOCTH OT MIPOTSHKEHHOCTH HAHOCTPYKTYP

ST Helipo-, kapino- ¥ renaroTOKCUYHOCTh HAHOMATEPHUAJIOB.

58. Bnusinue dysepeHoB, 01HO- U MHOTOCJIOMHBIX YIJIEPOJHBIX HAHOTPYOOK HA CUCTEMY
CBEpPTHIBAHUS KPOBU

59. DU3NKO-XMMUYECKHE OCHOBBI OMOJIOTMYECKOro JeHCTBUS HAHOOOBEKTOB

60. OcCHOBHBIE TIYTH MOCTYIUICHHUS] HAHOYACTUIL B OPTaHU3M UYeJIOBEKa

61. Pacnpenenenue 1 HakoOIUIEHHE HAHOYACTHUI] B Pa3JIYHBIX OpraHax U TKaHAX

62. [IpoHMKHOBEHHE HAHOYACTHI] Yepe3 reMaTodHIehaTuIeCKuil bapbep

63. OcCHOBHBIE KOMITOHEHTHI CUCTEMBI OLICHKH PUCKa HAHOMATEPHAaJIOB

64. Hcnonb30BaHue METOI0B HAHOTEXHOJIOTUI B 00J1aCTH 3KOJIOTMU U 3HEPreTUKH

65. HanomaTepuaiiel 1 04MCTKA CTOYHBIX BOJ. KOMITO3UIIMOHHBIE HAHO(DUIBTPHI

10. CAMOCTOSATEJBbHASA PABOTA CTYAEHTOB

®opma 00yueHHsSt — OYHasL.

Ha3Banue Bua camocrosiTesibHOI padoThl (mpopadorka yued- O0bem ®opma
pa3eioB HOI'0 MaTepuaJa, pelleHue 3a1a4, pedepar, 10KJIaL, B 4Yacax  KOHTPOJS
U TeM KOHTPOJIbHAsi paboTa, MOAroTOBKA K cAaue 3a4eTa,
JK3aMeHa M Jp.)
Tema 1. Brene- | IIpopaboTka yueGHOro Marepuaa. 2 Omnpoc Ha Te-
Hue. OcHoBHBIE | Bompock! o Teme: MeXTUCIMITHHAPHOCTh HAHOTEX - KYyILIEM 3aHsI-
MOHATHUS HAHO- | HoJoTUi. ITepcrnekTUBBI pa3BUTHS HAHOTEXHOJIOTHH B THUH, UTOTO-
TEXHOJIOTHI Poccun. BOM 3aHSITHH,
3ayere.
Tema 2. Meto- | IIpopaboTka yueGHOr0 MaTepuarna. 3 Omnpoc Ha Te-
16l U UHCTPY- Bomnpocsl o teme: [lonyueHre HaHOKPUCTATUIMYECKUX KYyILEM 3aHsl-
MEHTHI HaHO- MOPOIITKOB M KOMIIAKTHBIX MaTepuainioB. JKuBble opra- THH, UTOTO-
TEXHOJIOTH HU3MBI KaK OMOpEeaKTOpbl HAHOYACTHII. BOM 3aHSTHH,
3ayere.
Tema 4. Vccne- | IIpopaboTka yueGHOrO Marepuasa. 3 Omnpoc Ha Te-
noBaHue HaHO- | Bompocsl o Teme: CBoicTBa 00BEMHBIX U HAHOCTPYK- KYILIEM 3aHs-
CTPYKTYp METO- | TYpHBIX MaTepuanoB. HaHomopucThlie BeliecTBa, HaHO- THH, UTOTO-
JaMU CKaHH- CTPYKTYpUpOBaHHBIE TUICHKH. KarcynmpoBaHHBIE B yT- BOM 3aHSITHH,
pyroliei 30H- | IepoJi HaHOMaTepHuaibl. MeTauimoaIuMepHble HaHOKOM- 3ayere.
JI0BOM MUKpO- | MO3UTHI. HaHOKpHCTAIIIBI 1711 OMOMETUITMHCKUX HCCIe-
CKOTIUHU noBanuil. CympaMosieKylsipHble  KOMIUIEKCHl — THIIA
«rOCTh-X0351MH». CepeOpsiHble M BUCMYTOBbIE HAHOOHO-
KOMIO3UTHL. BopopacTBopuMble Tpou3BOJHBIE (yIuIe-
PEHOB.
Tema 6. OcHoB- | [IpopaboTka yueOHOTO MaTepuana. 3 Ormpoc Ha Te-

HBIC HaITpaBJIC-

Bomnpocsl mo teme: OCHOBHbIE HampaBJICHHUS NTPUMEHE-

KYIIIEM 3aHs-

HUSA PA3BUTUA HUS HAHOTEXHOJIOTHH B MCIUIUHC. aApCCHAadA NOCTaBKa THUU, UTOI'O-
HaAHOTCXHOJIO- JICKApCTB, HAHOAWArHOCTHKa IIaTOJOTHMYCCKUX COCTOs- BOM 3aHSTHH,
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T'Ui B MEIUIIMHE

HUN 1 MHQEKIHd, HAaHOOMOCEHCOPHI, OMOCOBMECTUMBIE
MaTepuaibl, MOJEKYyIspHbIe MalluHbL. PaboTta «momneky-
JsIpHBIX MOTOPOB»: AT®d-cunTerasa, akKTHHMHUO3UHOBBII
KOMIUIEKC, KMHEe3WH. HaHoTexHonorum B MeIuUMHE ce-
roaHsa. JIekapCcTBEHHBIE HaHOIpenaparsl B OHKOJIOIMH,
HEBpOJIOTMM, UMMYHOJIOTMU. PereHepatuBHas Menulu-
Ha.

3a4CTC.

Tema 7. Ha-
IIPaBJICHHBIN
TPaHCIOPT Jie-
KapCTBEHHBIX
CPEICTB

[IpopaboTka yueOHOTO MaTepuaa.

Bomnpocs! o reme: Crpoenue pocharuamixonuna. Ou-
3MKO-XUMHUYECKUE U JJUHAMUYECKUE CBONCTBA JIUITH/IOB.
dazoBble nepexoab! IunuaoB. Camocobuparomumecs Iu-
MUIHBIC HAHOTPYOKH KaK MHCTPYMEHT JIOCTABKU HYK-
JICMHOBBIX KUCIIOT B KJIETKHU. Vcrionp30BaHne OakTepuii
JUIsl BHYTPUKIICTOYHOMN JIOCTaBKH JICKApPCTB.

Onpoc Ha Te-
KYIIEM 3aHs-
TUU, UTOTO-
BOM 3aHSITHH,
3aueTe.

Tema 8. Hauo-
TEXHOJIOTUU B

JAUArHoCTHUKE U

JICYCHUH PaKO-
BBIX 3a00JI€Ba-
HHUU

[TpopaboTka ydeOHOTO MaTepHuaa.

Bonpocer o teme: HaHOUacTHIIBI C IUIIEKTPUUECKUM
SIIPOM, OKPY?KEHHBIM YJIBTPAaTOHKON METAJNINYECKON
0005104K0i. «ONTHYECKOE OKHO IPO3PAYHOCTH» OHOJI0-
rMYECKUX TKaHel. MexaHu3M aeicTBus o01ei u jgo-
KaJIbHOM TMIEPTEPMHUH.

Ormpoc Ha Te-
KYILIEM 3aHsI-
THH, ATOTO-
BOM 3aHSITHH,
3ayere.

Tema 9. buoun-
bl B OnoMeIu-

OUHCKUX HC-
CJICIOBAaHUAX

ITpopaboTtka yue6HOTO MaTepHaa.

Bomnpocsl no teme: ['mOpuausanus HyKI€HHOBBIX K-
cinot. AMmumnduxarust J{THK. Ilonrmepasnas nennas pe-
aKIMsl: HOBbIE BO3MOXKHOCTH. CBOWCTBA HMMOOHIU3UPO-
BAHHBIX KJIETOK

Ormpoc Ha Te-
KYILIEM 3aHsI-
THUH, ATOTO-
BOM 3aHSITHUH,
3ayere.

Tema 10. Hano-

TEXHOJIOTUH B
TPaHCIIaHTO-
JIOTHH U UM-

IUTAHTOJIOTHH.

[IpopaboTka yueOHOro MmaTepuania.

Bomnpocsl o Teme: MeToapl co3AaHUs U NPUMEHEHUE
HNCKYCCTBCHHBIX HAHOBOJIOKOH B OHMOJIOTHHU U MCEOUIINHE.
Vcnonb30oBaHne HAHOTEXHOJOTHM IS MTOBBIIIEHUS OMO-
COBMECTUMOCTH TpaHCIUIaHTaToB. HaHOCTpyKTypHpO-
BaHHBI TUTaH B MMILIAHTOJIOTUHU. YIIbTPAMEIKO3EPHH-
CThIe OMOKOMMO3UTHI. HanomaTtepualibl, IMUTHPYIOIITHE
€CTECTBEHHYIO KOCTHYIO TKaHb. [loiydyeHue u ucmoib-
30BAaHUC TUAPOKCHAIIIIATUTA OJId MCIUIHUHCKHUX uenef/'l.
HanogucnepcHsle nmpenaparsl KaJIbIHSL.

Ormpoc Ha Te-
KYyIIIeM 3aHs-
THUH, ATOT'O-
BOM 3aHSITHUH,
3ayere.

Tema 11. Hano-

TEXHOJIOTUHU B
TCHHOM, KJIe-
TOYHOH U TKa-

HEBOU UHXKEHE-

pun

[IpopabGoTka yuebHOro MmaTepuania.
Bomnpocsl o teme: TexHonorus mnosydyeHus peKoMOu-
HaHTHBIX /JHK.

Onpoc Ha Te-
KYIIEM 3aHs-
THUU, ATOTrO-
BOM 3aHSTHH,
3ayere.

Tema 12. Hano-
TEXHOJIOTUHU HA

OCHOBE HYK-
JIEUHOBBIX KH-
CJIOT

[IpopaboTka yueOHOTO MaTepHuaia.

Bonpocsr o Teme: CTpaTteruu KOHCTPYUPOBAHHUS: «II1ar
3a marom» (H. Cuman), «Bce cpasy» (FO.M. Epnoku-
MOB).

Onpoc Ha Te-
KYIIEM 3aHs-
THUU, ATOTrO-
BOM 3aHsTHH,
3ayerTe.

Tema 13.
Ouenka pucka

[TpopaboTka yuebHOTrO MaTepuania.
Bomnpocel no teme: 3aBUCUMOCTBH CTENIEHU TOKCUYHOCTH

Omnpoc Ha Te-
KyIIeM 3aHs-

HaHOMaTepHaio | OT HIPOTSKEHHOCTH HAHOCTPYKTYD. OusmKo- THH, UTOTO-
B XAMUYECKHE OCHOBBLI OHMOJIOIHYSCKOIO HeﬁCTBHﬂ HaHO- BOM 3aHsTHH,
00beKTOB. [IpOHUKHOBEHHE HAHOYACTHUI[ Yepe3 TeMaTo- 3a4eTe.
Dopma A crp. 14 uz 18
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sHNehanmmueckuil Oapbep. Biusaue dymnepeHos, onHo-
Y MHOTOCIIOMHBIX YTJIEPOJHBIX HAHOTPYOOK Ha CHCTEMY
CBEpPTBHIBaHUS KpPOBHU. VCMONb30BaHHWE METOOB HAHO-
TEXHOJIOTUH B 00JIACTH KOJOTMU W dHEpreTHKu. Hano-
MaTepHalibl ¥ OUYUCTKA CTOYHBIX BOJ. KOMIO3HUIIMOHHBIC
HaHO(UITBTPBHI.

Hroro: 36

11. YYEBHO-METOJUWYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCLMUIIAHBI

a) CIMCOK peKoMeH/yeMoii JTUTePaTypsbl

OCHOBHAasl JINTepaTypa:

1. HanorexHosioTMU B MeIHIIUHE : y4eO. mocodue yist By30B / o pen. B. W. ['opOyHoBa. - Yiibs-
HOBCK : YnI'V, 2010. - 3arun. ¢ sxpana: MiMeercs neu. aHaior. - DJIEKTPOH. TEKCTOBBIE JIaH.
(1 daiin : 21,5 M6 ) TekcT : 37EKTPOHHBIMH. -
http://lib.ulsu/ru/MegaPro/Download/MObject/6780

2. Haymenko B.IO. Hanotexnosoruu B MemunuHe [DIEKTPOHHBIA pecypc]: yueOHOe mocodue /
B.IO. Haymenxko, T.A. Anekcees, A.C. Imutpues. — M.: U3narensckuii nom MOU, 2012. — 200
c. — ISBN 978-5-383-00731-0 — OBC «KoHcymbTaHT cCTyAeHTa». PexuMm goctyma:
http://www.studentlibrary.ru/book/ISBN9785383007310.html

JAOTIOJTHUTEeIbHAS JIUTepaTypa:

1. Bbuomenunuuckoe matepuanoBeaeHue. Yacts 1. OOmume cBoiicTBa MaTEpPHAIOB U UX COBMECTHU-
MOCTb ¢ OMOJIOTHUECKUMHU cpefiaMu [DIeKTpoHHbIH pecypc]: yueOHoe nmocobue / C. I1. Buxpos,
T. A. Xonomuna, [1.U. beryn, I1.H. Aponun. — 2-e uza. — DNeKTpoH. TeKCTOBBIe naHHbIe. — Ca-
patoB: By3oBckoe oOpazoBanue, 2019. — 194 c. — 978-5-4487-0366-9. — [PRbooks [DnekTpon-
HBIN pecypcl: AJIEKTPOHHO-OMOIMOTEYHAS cucrema. Pexum JOCTyMa:
http://www.iprbookshop.ru/79749.html

2. buomemunmHCckoe MatepuanoBereHne. Yactp 2. Matepuansl Ui SHIOMPOTE3UPOBAHUS U BIIHS-
HUe mnoJiell Ha OmocucTeMbl [DneKTpoHHBINH pecypc]: yueOHoe mocobue / C.II. Buxpos, T.A.
XomomuHa, [1.U. Beryn, [1.LH. Adonun. — 2-e u3n. — DNeKTpOH. TeKCTOBBIe NaHHbIe. — CapaTos:
BysoBckoe obpazoBanue, 2019. — 235 ¢. — 978-5-4487-0367-6. — [PRbooks [DnexkTpoHHbI pe-
cypel: AIEKTPOHHO-OMOIMOTEIHAS cucTema. Pexxum JOCTYyTIA:
http://www.iprbookshop.ru/79750.html

3. I'yceB, A.M. HaHOomarepuasbl, HAHOCTPYKTYpHI, HaHOTexHONOTHU. / ['yceB A. U. - 2-e u3m.,
uctp. , - Mocksa : DUSMATIIMUT, 2009. - 416c¢. - ISBN 978-5-9221-0582-8. - Tekcr :
anextponssi // DbC "KoncynpTanT crynenta : [cait]. — URL :
https://www.studentlibrary.ru/book/ISBN9785922105828.html

4. Bamsackuii, C. Y. CoBpeMeHHBIE METOABI MCCICAOBAHUS HAHOCTPYKTYP : METOJ[ ONTHYECKOU
MMOBEPXHOCTHO-TUIA3MOHHOM MUKpocKkonuu : y4e0. mocooue / C. U. Bansuckuii, E. K. Haumu,
nox pen. . E. Kanyrkuna. - Mocksa : MUCuC, 2011. - 173 c. - ISBN 978-5-87623-460-5. -
Texct : onektponnwsri // DOBC "Koncymprant crtymenta" :  [cait]. — URL:
https://www.studentlibrary.ru/book/ISBN9785876234605.html

5. ATOMHO-CHUJIOBasi MUKPOCKOIIHSI B OMOMETUIIMHCKUX UCCIE0BaHusX : yuel. mocooue / H.1.
ITorarypkuna-Hecreposa, E.C. MaxmytoBa, b.b. Koctumko, U.C.Hemosa ; Yal'V, - YibsHOBCK
:¥al'y, 2017. - 3arn. € 3kpana. - DnekTpoH. TekcroBbie AaH. (1 daiin : 4,42 MB). —Tekcr :
snekTpoHHbIi.- http://lib.ulsu/ru/MegaPro/Download/MObject/916

y4eOHO-MeTOoAMYecKas:

Dopma A crp. 15 u3 18



http://www.studentlibrary.ru/book/ISBN9785383007310.html
http://www.iprbookshop.ru/79749.html
http://www.iprbookshop.ru/79750.html
https://www.studentlibrary.ru/book/ISBN9785922105828.html
https://www.studentlibrary.ru/book/ISBN9785876234605.html
http://lib.ulsu/ru/MegaPro/Download/MObject/916

MHUHHCTEPCTBO HAYKH M BBICIEr0 00pa3oBanusi PO

o . Dopma
VIIBSAHOBCKUH roCy1apCTBEHHBII YHHBEPCUTET

@ - Pabouas nporpamMma JUCHUIINHbBI «HaHOTEXHOJIOTHH B METULIHE

1. Meroauueckue ykazaHus Uil CTYACHTOB M0 AUCHUIUIMHE «HaHOTEeXHOJIOTUU B MEAUIIUHE) IS
criennanbHocTel 31.05.01 «JIeuebHoe nemo» (yposens crienmanurera) U 31.05.02 «Ilequarpusy»
(ypoBenb cnierianurera) ouHoi ¢popmel o0yuenus / T. A. Unaupsikosa; Yal'V, UMOu®K, Men.
dak. - YiupsHoBck : Ynl'Y, 2019. - 3arn. ¢ skpana; HeonmyOnukoBaHHBIN pecypc. - DIEKTPOH.
tekcToBble faH. (1 ¢aiin : 353 KB). - TekcT : 31eKTpOHHBIHA.
http://lib.ulsu.ru/MegaPro/Download/MObject/5293

1. Meroanueckue yka3aHus Ui CAMOCTOSITENILHOW pabOTHI CTYIEHTOB o Aucuuiuinae «HaHnorex-
HOJIOTHH B MeAuIuHe» i cnenuanbHocter 31.05.01 «Jleuebnoe neno» (ypoBeHb CIIeHATUTE-
ta) u 31.05.02 «Ilenunatpus» (ypoBeHb crienuanutera) ounoit popmer oOyuenus / T. A. Unan-
pskoBa; Yul'V, Men. dak. - YaesHosck : Yal'V, 2021. - 13 c¢. - HeonybnukoBaHHBIH pecypc. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/10622 . - Pexum pocryma: 9b6C Val'V. -
TeKCT : EeKTPOHHBIH.

CoracoBado:

2. ¢ u'éfwaw;'}wféw//& /yﬁv‘/’fwc{/wzw- CH o

Jonmnoets corpyauuka Hayunioll onbmorer DHY

0) IIporpammHoe o0ecnieueHue:
JIMIEH3MOHHOE TIPOrPaMMHOE 0OECTICUCHHE
8. Omeparronnas cuctema Microsoft Windows ¢ opucusiM makerom Microsoft Office;

9. Omeparonnas cuctema LINUX ¢ oducubiv makerom LibreOffice.

B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI:
1. D1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI:

1.1. IPRbooks : anekTpoHHO-0MOIMOTEYHAs CUCTEMa : calT / rpynna komnanuit A [Iu Ap
Menua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: s 3aperuct-
pup. noab3oBaTenei. - TEeKCT : 3JIeKTPOHHBIH.

1.2. OPAUT : INEKTPOHHO-0MOMMoTeyHas cuctema : caiit / OOO DJeKTpOHHOE U3ATeNb-
ctBo FOPAWT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum gocTyma: Juis 3aperucTpup.
MoJIb30BaTeNen. - TEKCT : JIIEKTPOHHBIM.

1.3. KoHCynbTaHT CTyJIEHTa : 3JIEKTPOHHO-OnOInoTeunas cucrema : cat / OOO Ilonutex-
pecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya : 3JIeKTPOHHO-0MOaroTeyHast cuctema : caiit / OOO Beicmas mko-
Jla OpraHu3alu U YNpaBJIeHUS 3ApaBOOXpaHEHUEM-KOMITIIEKCHBIN MEIUIMHCKUI KOHCAJITHUHT. —
Mockaa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum moctyna: st 3aperucTpup. Moiab30-
Barenen. — TeKCT : 3JIEKTPOHHBII.

1.5. bonbmias mMenuiuHcKass OMOIMOTEKa : 3JIEKTPOHHO-OMONIMOTEYHAss cUCTeMa : CalT /
0OOO byxarn. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum moctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.6. Jlanp : smekTpoHHO-OMOIMoTeuHnas cuctema : cat / OOO OBC Jlawp. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum mocTtyma: miisi 3aperucTpup. MoiIb30-
Barenen. — TeKCT : 3JIEKTPOHHBII.

1.7. Znanium.com : syeKTpoHHO-OMOMMOTeyHas cucteMa : caiit / OOO 3nanuym. - Mock-
Ba, [2021]. - URL: http://znanium.com . — Pexxum gocTyma : Uit 3aperucTpup. MOJIb30BaTeNei. -
TeKCT : ANEeKTPOHHBIN.

1.8. Clinical Collection : koJIeKuus AJIT MEAUIIMHCKUX YHUBEPCUTETOB, KIIMHUK, METUIIAH-

CKHUX OMOINOTEK /l EBSCOhost : [mopTan]. - URL.:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pexxum moctyma : ajisi aBTOpU3. MOJb30BaTenaed. — Tekcr :
3JIEKTPOHHBIMN.
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1.9. Pycckuii s3bIK KaKk MHOCTPAHHBIM @ DJIEKTPOHHO-0Opa30BaTENbHBIN pecypc Ui MHO-
cTtpaHHbIX cTyaeHToB : cailT / OO0 Kommanus «Ai [Tu Ap Meaua». — Caparos, [2021]. — URL:
https://ros-edu.ru. — Pexxum gocTyma: 1yist 3aperucTpup. mosb3oBatenieil. — TeKCT : 3JIeKTPOHHBIN.

2. KoncyastantIliowc [DnekTpoHHBIN pecypc]: cnpaBouyHas mpaBoBas cuctema. /OO0
«Koncynbrant Ilntocy - Dnexkrpon. naH. - Mocksa : Koncynsrantlntoc, [2021].

3. ba3bl JaHHBIX NEPUOAUYECKUX U3TAHUIN:

3.1. ba3a maHHBIX MEPUOTUYECKUX U3TAHUH : 31eKTpoHHBIe XypHasbl / OO0 NBUC. - Mo-
ckBa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pesxum goctyma : Ui aBTOpHS3.
II0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snekrponHas OuOimoreka : caiit / OOO Hayunas Diek-
TponHast bubnmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pesxxum moctyma : s aBTo-
pu3. ojb30BaTeneld. — TEeKCT : 3MEeKTPOHHBIH

3.3. «Grebennikony : snektponnas 6ubianoreka / UJ| I'pebennukoB. — Mockaa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum noctyma : uisi aBTOpU3. OJIb30BaTe-
nel. — TeKCT : dIeKTPOHHBIN.

4. HaumoHanbHas 3JIeKTPOHHasi 6M0IMOTeKA : dJIEKTpOHHAas OubanoTeka : ¢eaepanbHas
rocymapcTBeHHas HH(GOpMAMOHHAs cUcTeMa : caidlT / MwuHucTepcTBo Kynbrypsl PO ; PI'B. — Mo-

ckBa, [2021]. — URL: https://H36.pd. — Pexxum moctyma : uig moip30BaTenell HayqyHoi OubnuoTe-
KHU. — TeKCT : 3JICKTPOHHBIH.
5. SMART Imagebase Il EBSCOhost : [moprai]. - URL.:

https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum AocTyma : JUisi aBTOPU3. MOJb-
3oBaresel. — M3o0pakeHue : 3eKTPOHHBIE.

6. ®egepanbHbIle HHPOPMANMOHHO-00Pa30BaTe/IbHbIC IOPTAJIBI:

6.1. EanHoe 0KHO J0cTyma K 00pa3oBaTeabHBIM pecypcaM : (hefepanbHbIid mopTai / yupenn-
tens ®IAOY IO HPI'OIT u UT. — URL: http://window.edu.ru/ . — TeKcT : 3J€KTPOHHBIH.

6.2. Poccuiickoe oOpaszoBanme : (enepanbHbiii nopran / yupemurens OIAOY /IO
LIPTOITu UT. — URL: http://www.edu.ru. — TekcT : 3JeKTpOHHBIHA.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. OnexrponHass 6ubmuoreka Ynl'V : momyne ABUC Mera-ITPO / OOO «/lata Dkc-
npeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocTyna : ajs MoJib30BaTelieii HaydHOH
610nmMoTekH. — TeKCT : AEeKTPOHHBIH.

CornacoBaHo:

/ 2
- pds. GUqT | fovrete NG
7 TlomkHocts cotpyannka YUTuT OUO

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI:

AyIuTOopuM A BBINOJIHEHUS TNPaKTHUECKUX pPabOT, Ui MPOBEICHHS TEKYLIero KOHTPOJS U
IPOMEKYTOYHOW aTTECTAINH, TPYIIIOBBIX M WHAWBHYaTbHBIX KOHCYIbTAIIHA.
[IpoBeneHne NPAKTUYECKUX 3aHATUH, NPOMEKYTOYHOM aTTeCTallMM, TEKYILEro KOHTPOJI,
TPYIITOBBIX KOHCYJIbTAINI:
1. Vuebnas ayauropust Ne41 Ha 25 mecr.
2.Yuebnas ayauropust Ned7 na 30 mecr.
3. YueOnas aynutopust Ne50 na 80 mecr.
AyauTtopun pacrnosioxeHbl 1o aapecy: 432017, YapsHOBCKast 00J1acTh, TOpOJ Y IbSHOBCK,
yinuna Ilymkunckas, nom NedA.
AyIuTOpUM YKOMIUIEKTOBAHbI CHEIMAIM3UPOBAHHON MeOenbl0 M TEXHMUYECKHMMM CpPEeACTBaMHU
00y4YeHHsI, CITYKAIUMH ISl TIPEICTaBICHUs yueOHOH nHpopMannu (KOMIUIEKT MYJIbTHMEIHUIHOTO
obopynoBanus: [1K, MynTbTUMEe TUIHBINA TTPOCSKTOP).
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[lepeuens 000pyI0BaHUS, UCIIOIB3YEMOTO B YUEOHOM IpOLIECcCe:
1. MynapTUMeauiHbIN TpoeKkTop — 1 miT.
2. HoytOyx — 1 mir.
3. AKycTuyeckue KOJIOHKH — | IIT.

13. CIIEHMAJIBHBIE YCJOBUSA 1JIS1 OBYYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOXKHOCTAMMU 310POBbS
Oo6yuenne no OIIOII BO oOydaronmxcsi ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI
OCYILECTBIISICTCS C Y4€TOM OCOOCHHOCTEH NCHXO(DHU3MUECKOTO Pa3BUTHS, WHAMBHUIYATbHBIX BO3-
MOYKHOCTEH U COCTOSIHUS 370pOBbs TakMX oOydaromuxcsa. OOpa3oBaHue 00y4aroLUIMXCs C OrpaHu-
YEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI MOKET OBITh OPTaHW30BaHO KaK COBMECTHO C IPYTUMHU 00y-
YalOLMMHUCA, TaK U OTIENIbHO. B ciayyae HEOOXOIMMOCTH, 00YYarOLMMCs U3 YUCIIa JIUI] C OTpaHu-
YEHHBIMH BO3MOXXHOCTSIMHU 3/I0pOBBs (TI0 3asiBICHHIO O0YYaroIIerocsi) MOTYT IMpearatbCsi OQHU
U3 CIEAYIOIIUX BAPHAHTOB BOCHPUATHS MHPOPMALUU C YYETOM UX MHAMBHUIYalIbHbBIX ICUXO(U3U-
9YEeCKUX 0COOCHHOCTEH:
- JUId JIMI] ¢ HapyLIEeHUsMH 3peHUs: B MeyaTHOH (GopMe yBeTMueHHBIM HIPUPTOM; B hopMe dJeK-
TPOHHOTO JIOKYMEHTA; WHINBHUIYaJIbHBIC 3a/IJaHHs U KOHCYJIbTAIIHH.
- U1 JIML C HAapyIIEHUsIMM ClTyXa: B Ie4aTHOU (Gopme; B popMe 3JIEKTPOHHOTO JOKYMEHTA; BUIEO-
MaTepHalIbl C CyOTUTPaMU; HHINBUIYaJIbHbBIE 3aIaHUS U KOHCYJIbTAIIHH.
- JUIs JIML C HAapyLIEHUsIMU OIOPHO-JBUTATENILHOTO amrapara: B neyaTHoil gopme; B Gpopme siiek-
TPOHHOTO JIOKYMEHTa; B (popme ayanodaiina; HHIUBUAYyATbHBIC 331aHUS M KOHCYJIBTAIUH.

B ciiyuae He0OXOJMMOCTH UCIIOIb30BAHUSA B Y4EOHOM IPOLIECCe YACTUYHO/UCKITFOUUTENBHO
JUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH, opranu3anus padots! II1C ¢ oOyuarommumucs c
OB3 u nHBanUAaMHU NpeayCMaTPUBAETCS B 3JIEKTPOHHOM HH(POPMAIMOHHO-00pa30oBaTeIbHOM cpesie
C YYE€TOM UX WHAWBHIYATBHBIX ICUXO()U3NIECKIX OCOOCHHOCTEH.

Pazpaborunk: ; “’{
JloneHt / ( / Uunupsikosa T.A. h
JloJuKHOCTS HOUNHCH ®HO

CorsiacoBaHo: ;
3aB. kadenpoii I /M / BopornukoBa M.B.  /

JlomwKHOCTH CO/.( HCh V4 ®HO
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IIpunosxenne 1

11. YYEBHO-METOJNYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATIIAHBI.

a) Cniucok peKoMeHyeMOoH JIuTepaTypbl:

OCHOBHASI:

1. HanorexHosioruu B MeauIiMHe : yue0. mocodue mjs By3oB / moj pea. B. W. I'opOyHoga. -
Vapsnosck : Yal'V, 2010. - 3aru. € sxkpana: Meercs mned. aHajior. - DJIeKTPOH. TEKCTOBbBIE JaH.
(1 daiim : 21,5 M6 ) Tekcr : 2IEKTPOHHBIH. -
http://lib.ulsu/ru/MegaPro/Download/MObject/6780

2. Haymenko B.JO. Hanorexnosorunu B MemumnuHe [DJIEKTPOHHBIH pecypc]: ydeObHoe mocodue /
B.IO. Haymenxko, T.A. Anekcees, A.C. Imutpues. — M.: Uznarensckuii nom MDU, 2012. — 200
c. — ISBN 978-5-383-00731-0 — DOBC «KoHcynbTaHT cTyAeHTa». Pexum pocryna:
https://www.studentlibrary.ru/book/ISBN9785383007310.html

JAONOJIHUTEIbHAS JIUTepaTypa:

1. buomenuuunckoe wmatepuanoBenenue. Yacte 1. OOmwMe cBoWcTBa MaTepualoB M UX
COBMECTHMOCTH C OMOJIOTHYECKUMHU CpeiaMu [ DIeKTpOHHBIH pecypc]: yueoHoe mocodue / C. I1.
Buxpos, T. A. Xonomuna, I1.1. beryn, I[1.LH. Adonun. — 2-e uzn. — DAEKTPOH. TEKCTOBBIC
nannbie. — CaparoB: By3oBckoe obpasosanue, 2019. — 194 ¢. — 978-5-4487-0366-9. — IPRbooks
[OnekTpoHHBIM  pecypc]:  DJIEKTpOHHO-OMONMMOTe4yHast  cucrema.  Pexxum  gocryma:
http://www.iprbookshop.ru/79749.html

2. buomenumnuHckoe wmatepuanoBeneHue. Yacte 2. Matepuansl [UIsl SHAONPOTE3UPOBAHUS U
BIIMSIHUE TIOJIeH Ha OWOCUCTEMBI [DNEeKTpoHHBIA pecypc|: yuebnoe mocobue / C.II. Buxpos,
T.A. Xonomuna, IL.LU. beryn, [L.LH. Adonun. — 2-e u3ag. — DIEKTPOH. TEKCTOBBIE JaHHbBIE. —
CaparoB: Bysosckoe oOpasoBanue, 2019. — 235 c¢. — 978-5-4487-0367-6. — IPRbooks
[OneKTpOoHHBIM  pecypc]:  IJMEeKTpOHHO-OMONMOTeyHass  cucreMa.  Pexxum  gocTyna:
http://www.iprbookshop.ru/79750.html

3. I'yce, A.l. Hanomatepuanbl, HAHOCTPYKTYphl, HaHOTexHONoruu. / ['yceB A. U. - 2-e u3n.,
ucnp. , - Mocksa : DUSMATIIUT, 2009. - 416¢. - ISBN 978-5-9221-0582-8. - Tekcr :
anektponHsii // OBC "KoncyneranT cryaenrta” : [caiiT]. — URL :
https://www.studentlibrary.ru/book/ISBN9785922105828.html

4. ATOMHO-CHIIOBAasi MUKPOCKOIHS B OMOMETUITMHCKUX UCCIIeI0BaHMX : yue0. mocobue / H.U.
[Torarypkuna-Hecteposa, E.C. MaxmyroBa, b.b. Koctumko, 1.C.Hemoga ; Ynl'V, - YiabsHoBck
:¥Yal'V, 2017. - 3arm. € skpaHa. - DneKTpoH. TekcToBble aaH. (1 daiin : 4,42 MbB). —Tekcr :
snekTpoHHbIi.- http://lib.ulsu/ru/MegaPro/Download/MObject/916

y4eOHO-MeTOoqMYecKas:

1. Metoauueckue yKazaHus JUIsl CAMOCTOSATENBbHOM pabOThI CTYJEHTOB MO AUCLUILTNHE
«Hanorexnonoruu B Meguimae» mis crenuanurera 31.05.01- JleueOHoe memno, criernainTeTa
31.05.02 — Ilenuatpusi, popma oOyuenus: ounasi / T. A. Unnupsaxosa; Y'Y, Mex. ¢ak. - 2023.
- Heomy6nukoBauuslii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/14804. -
Pexxum noctyna: ObC Yal'V. - TekcT : 31€KTpOHHBIH.

CoracoBaHo:
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IIpunoxenne 2

11. YYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

B) [Ipodeccunonanibubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI:

1.1. ludposoii obpazoBarenbHbiii pecypc IPRsmart : anekTpoHHO-OMOIMOTEYHAS CUCTEMa © CaiT /
00O Kowmmanust «A#t ITu Ap Menua». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexxum goctymna: ajist 3aperucTpup. noyib3oBareneil. - TeKCT : 3JIeKTPOHHBIM.

1.2. O6pazosatenbHas miathopma KOPANT : 06pa3oBaTebHbIil pecype, eKTPOHHAs GubIHOTeKa
: caitt / OO0 Dnekrponnoe u3nareascto «FOPAMTY. — Mocksa, [2023]. - URL: https://urait.ru. —
Pexum noctyna: juis 3apeructpup. noiab3oBaTeneil. - TEKCT : 3JIeKTPOHHBIM.

1.3. ba3za panHbix «OnekTpoHHas Oubnuoreka TtexHuueckoro BVY3a (OBC «Koucynbrant
CTYACHTA») : DJEKTPOHHO-OMOMmoreunas cucrema : cat / OOO «llomurexpecypc». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyna: it 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoncynbpTant Bpaua. DJIEKTpOHHAsE MEAMIIMHCKas Ombnuoreka : 0aza maHHbIX : cait / OO0
«BpIcmIas mkosia opraHu3allMM M YNPABICHHUs 31paBOOXpaHeHUEM-KOMIUIEKCHBIM MEAUIIMHCKHAN
KOHCAITHHI». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mist
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. Bonpimas mMenuuuHCKas OMOIMOTEKA : AJIEKTPOHHO-OMONMOTedYHas cucrema : cabt / OO0
«byxkamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyna: mis
3apEeruCTpHp. MOJIb30BaTeNel. — TEKCT : 3MEKTPOHHBIMH.

1.6. OBC Jlanp : anekTpoHHO-OMOIMOTEYHass cuctema : caiit / OO0 3BC «Jlampy. — CaHKT-
[erepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum pmoctyma: Ui 3aperucTpHp.
IOJIb30BaTeNnei. — TEKCT : AIEKTPOHHBIN.

1.7. OBC Znanium.com : 3JeKkTpoHHO-OMOnMoTeynas cucrema : caiit / OO0 «3HaHHyM». -
Mocksa, [2023]. - URL:  http://znanium.com . — Pexum jgoctyma : Juis 3aperucTpHp.
MOJIb30BaTeNen. - TEKCT : JIIEKTPOHHBIM.

2. Koucyabraurllaioc [DnekTpoHHBIM pecypc]: cmnpaBouyHasi mpaBoBas cucrema. / OOO
«Koncynbrant ITnmroc» - Onektpon. naH. - Mocksa : Koncynsrantlnroc, [2023].

3. ba3pl JaHHBIX EPUOAUIECKHUX U3TAHMIA :

3.1. eLIBRARY.RU: HayuHas snekrponHas 6ubnuorteka : cadt / OOO «Hayunas DnexTpoHHas
bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Peskum mocTyma : ajsi aBTOpPHS3.
MoJb30BaTenen. — TEKCT : JIIEKTPOHHBIN

3.2. OnektponHass Oubnuorteka «W3nmarenbckoro noma «['pebennuxoB» (Grebinnikon)
anekTpoHHass Oubmuoreka / OOO UM «['pebennuxoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum goctyma : aas aBTOpH3. MMOJIb30BATEICH. —
TekcT : aeKTPOHHBIH.

4. @egepanbHas rocyaapcrBeHHass uHopmauuonHasa cucreMa «HanuonaabHas
3J1eKTPOHHAsA OMGIMoTeKa» : dIeKTpoHHas oubnuoteka : cait / ®I'BY PI'b. — Mockaa, [2023]. —
URL: https://H36.pd. — Pesxxum nmoctyma : ans moip3oBareneld HaydHoW OuOImoTeku. — TekcT :
JJIEKTPOHHBIN.

5. Poccuiickoe oopa3oBanme : denepanpHbiii opran / yupeautenb GPI'AY «OULTO». — URL:
http://www.edu.ru. — TeKCT : 3EKTPOHHBIH.

6. DuekTpoHHasi oubanoreunasi cucrema Yal'y : mogyne «9nexkrponHas 6ubnuorexkay ABHUC
Mera-ITPO / OO0 «/lata Dxcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxum noctyna :
JUTSL TIOJTb30BaTeNIe HAYYHOU OMOMHOTEKH. — TEKCT : 3JIEKTPOHHBIN

CornacoBaHo:

o
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