CUJIABYC HABYAJIbHOI JUCHUILJITHUA

1. 3araapHa iHdopmalisi Npo HaBYAJIBLHY TUCIUILIIHY

IToBHa Ha3Ba HABYAJBLHOI JUCIUILIIHA

OcCHOBHY HAyKOBUX JIOCITIPKEHb B METUIIMHI

IloBHa odiuiiina Ha3Ba 3aKJaay BHIIOI
ocBiTH

CyMchbKHii 1ep>KaBHUHN YHIBEpCUTET

IToBHa Ha3Ba CTPYKTYPHOIO MiAPO3Aiay

HaBuanbHO-HAYKOBHIA MEAUYHHIA IHCTUTYT.
Kadenpa mopdonorii

Po3poonuk(mn)

Kopnienko Bikropis BonogumupisHa, Iloropenos
Maxkcum BonoaumupoBuy

PiBenn BHINOI oCcBiTH

Hpyruii pienp Bumoi ocsitu, HPK — 7 piBens,
QF-LLL — 7 piBens, FQ-EHEA — npyruii nukin

CeMecTp BUBYEHHS HABYAJIbHOI
JTACHHUILIIHA

18 tmxHIB ipoTsirom 11-ro cemectpy

O0csr HABYAJIBLHOI JUCIUILTIHYA

ITicns  3arBepmxenHs cranmapty. OOcsr
HABYAIBHOT JTUCIMIUTIHM CTaHOBHTH 3 KPEIUTH
€KTC, 180 romun, 3 skux 50 roa. craHOBHUTH
KOHTaKTHa poboTa 3 Bukianadem (30 rox - aekuii,
20 rox - mpaktmyHux 3aHATH), 130 romuH -
camocTiliHa poboTa

MogBa BUKJaJaHHS

VYkpaiHcbka

2. Micue HaBYAJILHOI IMCHUILTIHA B OCBiTHIi mporpami

Craryc 1ucuuIiinm

OO0o0B's13k0Ba HaBYajdbHA AUCIUIUIIHA IS
OCBITHBOI mporpamu "MenuiuHa"

IlepeaymoBu /151 BUBYEHHS
JTACHHUILIIHUA

"Kpok-1", HeoOxinHi 3HaHHS 3: BHYTPILIHBOI
MEIWIUHU, B (T.4. MEIWYHOI TEHETHUKH,
€HJIOKPUHOJIOT1I,  JIepMaTOJIOTii, BEHEPOJIOrii,
KJIHIYHOI (hapMaKosiorii, KJIiHIYHOI iMyHOJIOTIT Ta
aneproJjorii, ¢TusziaTpii), akymepcTBa 1
riHekosorii, Xipyprii (B T.4. OuTs4oi Xipyprii,
Helpoxipyprii).

JloxaTkoBi yMOBH

JloaTKOB1 YMOBH BiJICYTHI

Oo0mMexeHHS

OOMesxeHHS BIJICYTHI

3. MeTa HaBYAJIbLHOI JUCHHUILIIHA

MeTo10 HaBYaNbHOI AMCHUIUIIHU € HAOYyTTS KOHCTPYKTHBHOIO, ()YHIaMEHTAJIbHOIO MHCIIEHHS Ta

OTPUMaHHS Cy4acHUX 3HaHb Ta MpoQeciiHUX BMiHb 3 (OPMYIIOBAHHS HAYKOBOI TiMOTE3U, METH 1

3aB/laHHA HAYKOBOT'O JIOCHI/DKEHHS B MEAMIMHI, pPO3pOOKH Ju3aifHy Ta IJJaHy HayKOBOT'O

JOCIIJIKEHHSI Ta Oro BIPOBA/KEHHS B HAYKOBIH Mpalli, BAKOPUCTAHHS HAOYTHX HAaBUYOK Mijg Yac

BHKOHAHHS TTpodeciitHux 000B’ I3KiB.

4, 3micT HABYAJIBHOI AUCHUILTIHA

Moayab 1. MeTo1010Tisi HAYKOBOTO T0CTiI:KEHHS




Tema 1 3aranbHOHAYKOBI aCIIEKTH METOAOJIOTIT TOCIIKEHb.

Metoau eMOipU4YHOTO JOCHIPKEHHS, METOIM TEOPETUYHOTO IMi3HAHHSA Ta 3arajbHOJIOTIYHI
METO/H 1 TpUHoOMH JTociikeHHs. OCHOBHI MOHATTS MPO aHai3 Ta CHMHTE3 1HdOopMaIlii, METOIu
aOCTparyBaHHs, 11eaiizallii, y3araTbHeHHsI Ta CACTEMHHH MiAXi/. 3arajlbHa CTPYKTypa JOCTiTHOT
pobotu: 1) dopMmyBaHHS TEeMH HAyKOBOTO IOCTIKeHHs, 2) (OpMyBaHHS METH 1 3aBJaHb
JOCITIIKEHHST; 3) TCOPETHYHI TOCIIKEHHS; 4) eKCIIEpUMEHTAIbHI a00 eMITIPUYHI TOCITIIKCHHS,
5) anami3 i opOpPMIICHHS HaAyKOBOT'O JOCIIIKEHHS; 6) BIpOoBaKeHHS 1 €()eKTHBHICTh HAYKOBOT'O
JOCTIKeHHS. BUKOPUCTAaHHS 3araibHOJOTIYHIX METOIB B MEIUYHUX JOCIIKEHHSX.

Tema 2 CriemianibHi METOAH JOCTIIKEHHS Ta iX 3aCTOCYBaHHSI.

Bubip crneniaabHUX METOJIB ITOCTIKEHHS Ui TIEPEBIPKH TIIOTE3H, 0COOIMBOCTI BHYTPIIIHBO-
Ta MDKIUCHUIUIIHAPHUX OCHTIKeHb. EKCIepUMMEHTaIbHI Ta KIIHIYHI METOIU JOCIIIKEHHb.
BukopucTanHs criemialbHIuX METOIIB JOCTIHDKCHHS B €KCIICPUMEHTAIBHUX pOOOTaxX Ta KITHIYHUX
nocmikeHHsax. OcobmmBocTi popMyBaHHS AOCHITHUX TPYIIL.

Tema 3 MoTuBais NpoBeIeHHS HAYKOBOTO JOCITI/KEHHS. MeTou aHamizy BiaiOpaHoi ais
JOCITIJKSHHS JTiTepaTypH.

Bunncka. Anotamis. Koncniekr. Knacudikaiiis Ta cuctemMaru3aliist JIiTepaTypHHX JHKEPEI.
TemaTu4HUHN OIS

Tema 4 Kpurepii o1liHKH METOJOJIOTIIHOT SKOCTI JJOCITIPKEHHS.

[Tpoext Konuenmii oOmiHIOBaHHS pE3y/IbTaTiB HAyKOBOI MisimbHOCTI. OCHOBHI NPWHIIHIIA:
NEePCIEKTUBHICTb, aKTYyaJIbHICTh Ta Y3TOMKEHICTh 13 NPIOPUTETHUMHU HANpsiMaMu pPO3BUTKY (Y
chepi Haykd 1 TEXHIKM, IHHOBAllIMHOI MisNIbHOCTi), HAyKOBa HOBU3HAa Ta IHHOBalliifHA
CIPSIMOBAHICTh, MPAaKTUYHA ILIHHICTh, CBITOBA IHTEIPOBAHICTb.

Tema 5 Tunu HayKOBHX JaHUX Ta METOJM iX OOUNCIIEHHS.

O6po0Oka mocIiOBHOCTEM, aHali3 300pakeHb, MOJICTIOBAaHHS B3aEMO3BS3KIB, IMOBIPHICHE
MO/IEJIFOBAHHS, MO/IETIOBAHHS ITPOLIECIB Ta rpadivHi AaHi.

Tema 6 Ornuc HayKOBOTO JIOCIIJIKEHHS.

[Tepexiani cioBa Ta ¢pa3u s JIOTTYHOTO BUKJIAy HAYKOBOTO TEKCTY. Jlekcemu nyist omucy
XPOHOJIOTTYHOTO MOPSIKY. [IpHUMHHO-HACTIIKOBI KOHCTPYKIIil B HAYKOBOMY TEKCTI.

Monayasb 2. 3arajbHi MeTOAM A0CTIIXKeHb Y MeIUIMHI

Tema 7 I'icTonaToIOriyHi METOIH TOCHIIKEHHS.

Miciie TicTOJIOTIYHUX METO/IIB B HAYyKOBOMY JOCIIKeHHI. 3abip MaTepialy, TpaHCIIOPTYBaHHS,
0COOJIMBOCTI TICTOJIOTTYHOI MPOBOJKH PI3HUX TKAHUH. IMyHOTICTOXiMisl, IIUTOJOTIYHI METOAU
JOCHTIJKeHHs. [icTomaTosioriss B JMIarHOCTULI 3JOSKICHUX NyXJuH. bioeTnuHi 3acanu mpu
MPOBEJICHHI TiCTOIOTIYHOTO JOCTIIKEHHS.

Tewma 8 bioxiMivHI METOM B HAYKOBHX JIOCITIKCHHSIX.

bioximiuHuii aHami3 KpoBi Ta iHmMMX OionoriyHux pinuH. CydacHi OloXiMiuHI aHaNi3aTOpH —
MOYJIMBOCTI Ta OCOOJIMBOCTI TpPaKTyBaHHs pe3yibTariB. OcoO0iaMBOCTI pobOTH B OloXiMiuHIN
nabopaTtopii.




Tema 9 BuxkopuctanHs KIITHHHUX KYJIbTYp B HAYKOBUX JOCIIPKEHHSIX.

Tunu KmMTHHHUX KynbTyp. OILHKa LUTOTOKCHMYHOCTI Ta OlocymicHocTi. IHTepmpuraris
pe3yNbTaTiB EKCIEPUMEHTIB 3 KyJAbTypaMH KIITHH. MeToau Bi3yaiizallii XKWUBUX KJIITHH:
(bayopuCIiEeHTHA MIKPOCKOITisl, 0apBHUKH, KIJIbKICHA OIIIHKA.

Tema 10 Meronu Mikpo6i0JI0Ti9HOT 7a00paTOPHOT A1arHOCTHKH.

Mikpobionoriuna giarHocTHKa 1H(EKIiHHUX XBOpoO, MpaBwia BigOOpPY MATOJIOTIYHOTO
Marepiany, yMOBH 30€piraHHs Ta TpPaHCIOPTYyBaHHsA. MeToau BHAUICHHS Ta iaeHTUiIKaIi
OakTepiid, BU3HAYCHHS YYTJIUBOCTI 10 aHTUOIOTHKIB.

Tema 11 MeTtou MOJIEKYJIAPHO-TEHETUYHHX JTOCI1IKEHb.

Metoau BU3HAYEHHS TEHETUYHOTO MOJiMOpQi3My Ha NPUKIAAI PO3BUTKY HAMIOIIMPEHIIIMX
CEpIICBO-CYJMHHUX XBOPOO (aTepOCKIepo3y, apTepiaibHOI TimepTeHsii) Ta iX YCKIaJIHCHb
(iIeMigHOrO 1HCYIBTY, TOCTPOr0 KOPOHAPHOTO CHHIPOMY).

Moayasb 3. CneniajibHi MeTOIM A0CTiIZKeHb Y MeTHIUHI

Tema 12 Meronu OIIHKM MeXaHIYHMX Ta (I3MKO-XIMIYHMX BJIACTUBOCTEH OioMaTepiaiB
MEIUYHOTO TPU3HAYCHHSI.

Ouinka ¢izuko-ximiunux BrnactuBoctel immutantiB: SEM, EDX, XRD, Raman spectrocopy,
BUMIPIOBAaHHS THUIy 3MOYYBAaHOCTI Marepialy, IIOPCTKOCTI TMOBEPXHI Ta TPUBKICHHUX
XapaKTEPUCTHK, KOPO3iHHOI CTIHKOCTI.

Tema 13 Bizyaumizaiist moBepxHi 010JIOTTYHHX 00€KTIB. MeToIM BU3HAYEHHS XIMIYHOTO CKJIATy
3paskKa.

CkaHyroua eJIeKTpOHHa MIKPOCKOMIS SIK METOJ Bi3yanmi3auii, npuHunu podotu. I[ligroroska
OloyoriyHMX 3paskiB: TUOM  (Qikcauii, JAerigparanis, HamwieHHS.ATOMHO-a0copOIiiiHa
CIEeKTPOCKOIIs, TPHUHIOUN pPoOOTH, 3aCTOCYBaHHS B MEIUYHUX  JOCHIJKEHHSX.
EnepronucnepciiiHa peHTreHIBCbKa CHEKTPOCKOIMIs, NPUHIMI pPOOOTH, 3aCTOCYBaHHS B
MEAMYHUX JOCIIIKEHHSX.

Tema 14 BnpoBa/keHHsI HOBUX METOJMYHUX MiIXOIIB 10 pO3pOOKH Ta BUBYEHHS
HaHOMATepiajliB MEIUYHOIO NPU3HAUEHHS.

CydacHi METOM CHUHTE3y HaHOMaTepiaiaiB. MeToau BUBYEHHS CTPYKTYPHHUX Ta (DI3UUHUX
napamMmeTpiB, eieKTponpoBigHocTi. CeHcopu.

Monyas 4. IlinroTroBka Ta NpoBeAeHHsI CAMOCTIiiHOI0 HAYKOBOI'0 10CJIi/I?KEHHS

Tewma 15 [TinroroBka MpoEKTY CAMOCTIHHOTO JTOCTIKCHHS.

Bubip merona nociikeHHs BpaMKax MpoekTy. BU3HaueHHS akTyaabHOCTI 0OpaHOro
nociimkeHHsa. Pobora 3 mitepatypHumu xepenamu. @opMyBaHHS AOCTIIHUX TPYIL.

Tema 16 TIpoBeneHHS BIACHOTO JOCITIDKEHHS B paMKaX 3aIlJIAHOBAHOTO IMIPOEKTY.

[TinroroBKa MOCTIAHUX 3pa3KiB. 3aCTOCYBaHHS OOpaHUX METO/IB JOCTIHKCHb.

Tema 17 Ouiaka OTpUMaHUX pe3yIbTaTiB JOCITIIKEHHS Ta (JOpMyBaHHS BUCHOBKIB.

AHati3 pe3yJabTaTiB MPOBEACHOTO TOCHTIKEHHS 13 3aCTOCYBaHHSIM CTaTUCTUYHUX METOIIB.
Omnwc, y3aralbHEHHs pe3yIbTaTiB Ta NPEACTABICHHS BUCHOBKIB.




Tema 18 3auik.

3axuCT Ta mpe3eHTallisl IPOEKTY CAMOCTIHHOTO HAYKOBOTO JTOCIIIIXKEHHS

5. OuikyBaHi pe3y/1bTaTH HABYAHHS HABYAJIbHOI AU CUHUILIiHH

[Ticnsa ycniimHOro BUBYEHHS HABYAIBHOT TUCHUILTIHY 3/100yBay BUIIIOi OCBITH 3MOXeE:

PH1

Bwmitu po3B'szyBatu Menn4Hi mpobaeMHu y HOBUX a00 HE3HAWOMHX CEpeIOBHIAX
3a HasBHOCTI HEMOBHOI abo oOMexeHol iH¢opmalii 3 ypaxyBaHHSM AacIIEKTiB
COL1aJIbHOI Ta ETUYHOI BIAMIOBIMAIIEHOCTI.

PH2

Bwmitu po3po06uiATH i peanizoByBaTH HAyKOBI Ta MPHUKIJIAIHI TPOEKTH y cepi
OXOPOHH 310POB’l.

PH3

JloTpuMyBaTUCs €THYHUX MPUHLUIIB P poOOTi 3 MamieHTamMu, 1a00paTOPHUMHU
TBapUHAMH.

PH4

JotpumyBartucs mpodeciiiHoi Ta akaaeMidHOl T0OpOYeCcCHOCTI, HECTH
BiJIOBITAJILHICT 32 JOCTOBIPHICTh OTPHUMAHHMX HAYKOBHX PE3YJIbTATIB.

6. PoJib HABYAJIBLHOI IMCHUILTIHA Y TOCATHEHHI MPOrpaMHMX pe3yJabTaTiB

[IporpamMHi pe3ynbTaTH HaBYaHHS, TOCATHEHHS SKUX 3a0e31euye HaBdaabHa TUCIHILTIHA.
s cemianbHOCTI 222 MeaunpHa:

P21

BinmykoByBatu HeoOxiaHy iH(popmalito y mpodeciiiHiii miTepatypi Ta 6a3ax JaHUX
IHIIUX JDKEpenax, aHali3yBaTH, OI[IHIOBATH Ta 3aCTOCOBYBATH I[10 1H(GOpMAIIiO.

[1P22

3acTocoBYBaTH Cy4yacHI LM(POBI TEXHOJOrii, crHeriagizoBaHe MpPOrpaMHe
3a0e3MmeyeHHs, CTAaTUCTUYHI METOJM aHalli3y JaHUX JUIsl PO3B’A3aHHS CKJIaJIHUX
3a/1a4 OXOPOHHU 3/I0POB’sl.

P25

3pO3yMLJIO 1 OJTHO3HAYHO JIOHOCUTH BJIACHI 3HAHHS, BUCHOBKH Ta apTryMEHTAIIIO 3
po0JIeM OXOPOHH 37I0POB’S Ta TIOTUYHUX MUTAHb A0 (PaxiBIliB 1 He(axiBIIiB.

I1P26

VYupasnsatu pobourMu mporiecaMu y cdepi OXOpOHHU 30POB’s, SIKI € CKIAQTHUMHU,
HemependayyBaHUMU Ta MOTpPeOyIOTh HOBUX  CTpATeriyHUX  MIJIXOJIB,
Oprasi3oByBaTu po0OOTy Ta HpoQeciiHUN PO3BUTOK MEPCOHANY 3 YpaxyBaHHIM
HaOyTHUX HaBUKiB €(pEeKTHBHOI POOOTH B KOMaH/i, MO3UIIH JiIepcTBa, HAJIEKHOT
SIKOCT1, JOCTYIHOCTI 1 CIpPaBEIJIUBOCTI, 3a0e3MedYeHHs] HaJaHHS I1HTErPOBaHOI
MEINYHOT TOTTOMOTH.

P27

BinpHO cniyikyBaTHCS 1ep>KaBHOIO Ta aHTJI1IIChKOI MOBOIO, SIK YCHO TaK 1
MUCHMOBO JUIs1 00rOBOPEHHS MPOQeCiitHOT NIATBHOCTI, TOCIIKEHb Ta IIPOEKTIB.

[1P28

[Tpuiimatu edexTHBHI pilIeHHsS 3 MPOOJIEM OXOPOHHU 30pPOB’sl, OI[IHIOBATH
noTpiOHI pecypcH, BpaXxOBYBaTH COIlialIbHI, EKOHOMIYHI Ta €THYH1 HACTIAKH.

7. Buau HaBYAJIBLHUX 3aHATH TA HABYAJILHOI JiJILHOCTI

7.1 Bunu HaBYaJIbHHUX 3aHATH

Tema 1. 3aranbHOHAYKOBI aCIIEKTH MeTO0JIOTiI JOCTiIZKeHb.




[Tp1 "3araibHOHAYKOBI aCIIEKTH METOAOJIOTIT JOCTIKEHb." (IeHHA)

Metoau eMOipU4YHOTO JOCHIPKEHHS, METOIM TEOPETUYHOTO IMi3HAHHSA Ta 3arajbHOJIOTIYHI
METO/H 1 TpUHoOMH JTociikeHHs. OCHOBHI MOHATTS MPO aHai3 Ta CHMHTE3 1HdOopMaIlii, METOIu
aOCTparyBaHHs, 11eaiizallii, y3araTbHeHHsI Ta CACTEMHHH MiAXi/. 3arajlbHa CTPYKTypa JOCTiTHOT
pobotu: 1) dopMmyBaHHS TEeMH HAyKOBOTO IOCTIKEHHs, 2) (OpMyBaHHS METH 1 3aBJaHb
JOCITIIKEHHST; 3) TCOPETHYHI TOCIIKEHHS; 4) eKCIIEpUMEHTAIbHI a00 eMITIPUYHI TOCITIIKCHHS,
5) anami3 i opOpPMIICHHS HaAyKOBOT'O JOCIIIKEHHS; 6) BIpOoBaKeHHS 1 €()eKTHBHICTh HAYKOBOT'O
JOCTIKeHHS. BUKOPUCTAaHHS 3araibHOJOTIYHIX METOIB B MEIUYHUX JOCIIKEHHSX.

Tema 2. CneniajibHi METOIH A0CTI?KEHHS T IX 3aCTOCYBAHHSI.

[Tp2 "CrerianpHi METOIM AOCTIKEHHS Ta X 3aCTOCYBaHHS." (JIeHHA)

Bubip crneniaabHUX METOIB ITOCTIDKEHHS Ui TIEPEBIPKH TIiOTE3M, OCOOIMBOCTI BHYTPIIIHBO-
Ta MDKIUCHUIUTIHAPHUX JOCTIKEeHb. EKCIepUMEHTaNbHI Ta KIIHIYHI METOIU JOCHIIKESHHb.
BukopucTaHHs crienialbHUX METO/IIB JOCTIPKCHHS B €KCIICPUMEHTAIBHUX pOOOTaX Ta KIIHIYHUX
nocmikeHHsax. OcobnmBocTi popMyBaHHS AOCHITHUX TPYIIL.

Tema 3. MoTuBauisi NpoBeeHHsI HAYKOBOI0 J0cailkeHHs1. MeToau aHai3y BifxiOpaHoi
AJIS1 JOCJT/I2KeHHS JIiTepaTypH.

[1p3 "MoTuBaiist MPOBEACHHS HAYKOBOTO JOCITIDKEHHS. MeToIu aHaii3y BigiOpaHoi s
JOCTiIKeHHs JiTepaTypu." (1eHHa)

Bunmcka. Anotamis. Koncnekr. Knacudikaiiis Ta cuctemMarn3aliist JIiTepaTypHHX JHKEPEI.
TeMaTu4HUM OTJIAI.

Tema 4. Kputepii ouiHKH MeTO1010Ti4HOI SIKOCTi J0CTiIsKEHHSI.

[Tp4 "KpuTepii O1liHKH METOJ00T14HOT IKOCTI TOCTIKEeHH." (IeHHa)

[Tpoext Konuenuii omiHIOBaHHS pe3yJbTaTiB HAayKOBOi AisUIbHOCTI. OCHOBHI NPUHLIHMIIU:
NEePCHEKTUBHICTh, aKTYyaJbHICTh Ta Y3TOJUKEHICTh 13 NMPIOPUTETHUMU HAINpsIMaMU PO3BUTKY (Y
chepl Haykd 1 TEXHIKM, IHHOBAIIMHOI ISUIBHOCTI), HayKoBa HOBH3HA Ta I1HHOBAIlIHA
CHPSIMOBAHICTh, MPAaKTUYHA IL1HHICTh, CBITOBA IHTEIPOBAHICTb.

Tema 5. Tunu HayKOBHUX JaHHUX TA METOAH iX 00U CIEHHS.

[Tp5 "Tunu HayKOBHUX JAaHUX Ta METOJH iX 0OUMCIeHHA." (IeHHA)

O06pobka nociJOBHOCTEH, aHai3 300paXKeHb, MOJICIIOBAHHS B3a€MO3BS3KIB, IMOBIpHICHE
MOJIETFOBAaHHS, MOJIIIOBAHHS MPOILECIB Ta rpadidHi JaHi.

Tema 6. Onuc HAYKOBOI'0 J0CJTiIKEHHSI.

[Ip1 "Omnwuc HaykoBOTO AOCIIIKEHHS." (JICHHA)

[TepexinHi cnoBa Ta Gppasu A JOTIYHOTO BUKJIAAY HAYKOBOTO TEKCTY. JIekceMu AJist Onucy
XPOHOJIOTTYHOTO MOPAJKY. [[pUYMHHO-HACIIKOBI KOHCTPYKIIIT B HAYKOBOMY TEKCTI.

Tema 7. IicTonaToJoriydi MeToaM A0CTIKEHHS.




[Tp2 "T'icromaTonoriyii METOAM JOCTiKeHHs." (JIeHHa)

Miciie TicTOJIOTIYHUX METO/IIB B HAYKOBOMY JOCIIKeHHI. 3abip MaTepiay, TpaHCIIOPTYBaHHS,
OCOOJIMBOCTI TICTOJIOTIYHOI MPOBOJIKM Pi3HUX TKaHWH. IMYHOTICTOXiMisl, IUTOJIOTIYHI METO/IH
JOCJIIJDKEHHA. [icTomaTosioriss B MIarHOCTHUIN 3JI0SKICHUX MyXJWH. bioeTwyni 3acamu mnpu
MPOBEJICHHI TiCTOJIOTIYHOTO JOCTIIKEHHS.

Tema 8. BioxiMiuHi MeTOIH B HAYKOBHUX 10C/TiI:KEHHSX.

[1p6 "bioximMiuHi METOM B HAYKOBUX AOCHIHKEHHX." (IeHHA)

bioxiMiuyHuii aHai3 KpoBi Ta iHmMX Oiosoriyaux piguH. CydacHi OlOXIMIYHI aHami3aTopu —
MO>KJIMBOCTI Ta OCOOJIMBOCTI TpaKTyBaHHs pe3yibTariB. OcoOJMBOCTI POOOTH B Ol0XIMIYHIN
nabopaTtopii.

Tema 9. BukopuCTaHHS KJIITHHHUX KYJbTYP B HAYKOBHX J0CJIiI?KEHHSIX.

[1p9 "BukopucTtanHs KIITUHHUX KYJIbTYP B HAYKOBHX JIOCIIKEHHAX." (JIEHHA)

Tumm kmiTHHHUX KynbTyp. OIiHKa LIHUTOTOKCHYHOCTI Ta OiocymicHocTi. IHTepmpuraris
pe3ynbTaTiB EKCIEPUMEHTIB 3 KyJabTypaMH KIITHH. Metoau Bi3yamizauii >KUBUX KIIITHH:
dyopucieHTHa MIKPOCKOMis, 0apBHUKH, KIJIbKICHA OI[IHKA.

Tema 10. MeToan Mikpo6ioJ1oriaHoi 1a60paTOPHOI TiIarHOCTHKH.

[Ip10 "Meroau mikpoOionoriyHoi 1abopaTOpHOI 1iarHOCTHKH." (JICHHA)

Mixkpobionoriuna giarHocTHKa 1H(EKIiHHUX XBOpoO, TpaBwia BigOOpPY MATOJIOTIYHOTO
Mmarepiany, yMOBHM 30epiraHHs Ta TpPAHCIOPTYBaHHA. MeTOoau BHJUIEHHS Ta igeHTU(ikawii
OaxTepiii, BU3HAUEHHS YyTJIMBOCTI 10 aHTUO10THKIB.

Tema 11. MeToau MoJieKy/JIsIPHO-TeHeTUYHHUX A0CTiIKEHb.

[Ip11 "Metonu MONEKYIIpHO-TEHETUYHUX JOCTIIKEHb." (IeHHA)

MeToau BH3HAUYEHHS T€HETUYHOTO MONIMOp(]i3My Ha MPUKIAAI PO3BUTKY HANMOUIUPEHININX
CEpIEBO-CYAUHHUX XBOpOoO (arepockiiepody, apTepialibHOiI TImepTeHsii) Ta iX YCKJIaJHEHb
(1IIeMIYHOTO 1HCYIIBTY, TOCTPOTO0 KOPOHAPHOTO CUHAPOMY).

Tema 12. MeToau omiHku MexaHiuHuX Ta (izMKo-XiMiyHMX BJacTuBoOCTeill GiomartepiaiB
MeIUYHOI0 NPU3HAYEHHS.

[Ip12 "Meroan OLIHKKM MeXaHIYHUX Ta (I3UKO-XIMIYHMX BJIACTUBOCTEH OloMaTepiaiiB
MEIUYHOT0 MpuU3HAYeHHS." (IeHHA)

Oninka ¢izuko-xiMiuanx BiactuBocTed imruiantiB: SEM, EDX, XRD, Raman spectrocopy,
BUMIPIOBaHHS THUIy 3MOYYBAHOCTI MaTepially, ULIOPCTKOCTI TIOBEpXHI Ta TPUBKICHUX
XapaKTepUCTHK, KOPO31HHOI CTIHKOCTI.

Tema 13. Bisyasizanis moBepxHi 0ioJsioriunux o0ekTiB. MeToau BU3HAYEHHS XiMiYHOTO
cKJIAAy 3pa3Kka.




[Ip13 "Bizyamizaliis moBepxHi O10JOTTYHHX OO€KTIB.MeToau BHU3HAYCHHS XIMIYHOTO CKJIATy
3pa3ka." (IeHHa)

CkaHyroua eJeKTpPOHHA MIKpPOCKOIIiS sIK METOJ Bizyamnizauii, mpuHuunu podotu. Ilinzroroska
OionoriyHMX 3pas3kiB: TUnW  Qikcamii, Aerigparamis, HamwieHHsA.ATOMHO-aOcopOuiliHa
CIIEKTPOCKOMisl, HPUHOUI pPoOOTH, 3aCTOCYBAHHS B MEIWYHHX  JOCIHIiJIKCHHSIX.
EneproaucnepciiiHa peHTreHIBChbKAa CHEKTPOCKOMis, NPUHIMI pPOOOTH, 3aCTOCYBaHHS B
MEIUYHUX JOCIHiPKCHHSX.

Tema 14. BnpoBaaskeHHs] HOBHX METOJAMYHMX HIAXO0AIB 10 PO3po0KH Ta BHBYECHHS
HAHOMAaTepiaJliB MeIMYHOI0 NPU3HAYCHHS.

[Ip14 "BupoBamkeHHsSI HOBUX METOJIMYHUX MIAXOIIB 10 PO3POOKH Ta BUBUCHHSI HAHOMATEpiaiB
MEIUYHOTO MpU3HAYCHHS." (IeHHA)

CyuacHi MeToau cMHTE3y HaHOMaTepianiB. MeToan BUBYCHHS CTPYKTYPHHUX Ta (pi3HuHMX
napameTpiB, eneKTponpoBigHocTi. CeHcopH.

Tema 15. IligzroroBKa NpPOEKTY CaMOCTiiiHOTO A0C/IiAKEHHSI.

[Tp15 "IlianroTOBKA MPOEKTY CAMOCTIHHOTO AOCIIKEHH." (1eHHa)

Bubip metona nocniJkeHHs BpaMKax MPO€EKTy. BU3HaueHHs aKTyallbHOCTI 0OpaHOTo
nociipkeHHs. Pobora 3 mitepatypHumu kepenamu. @opMyBaHHS JOCTIIHUAX TPYIL.

Tema 16. IIpoBeneHHs BJACHOTO TOCTiI>KEHHsI B PAMKAX 3aIJIAHOBAHOT O ITPOEKTY.

[Ip16 "IIpoBeneHHs BIACHOTO JIOCHIIPKEHHSI B paMKaX 3allJIaHOBAHOTO MPOEKTY." (JIEHHA)

[TinroToBKa 10CHIIIHUX 3pa3KiB. 3aCTOCYBaHHS OOpaHUX METOMIB JOCIIIKEHb.

Tema 17. Ouinka oTpMMaHMX pe3yJIbTATIB A0C/IiKeHHA Ta (OPMYBAHHS BUCHOBKIB.

[Tp17 "Ouinka oTpuMaHUX pe3yibTaTiB JOCIIKEHHS Ta (OpMyBaHHS BUCHOBKIB." (IeHHA)

AHai3 pe3yJbTaTiB MPOBEICHOTO TOCHTIKEHHS 13 3aCTOCYBaHHSIM CTaTUCTUYHUX METOIIB.
Ornuc, y3aralbHEHHS pe3yJbTaTiB Ta MPEICTaBICHHS BUCHOBKIB.

Tema 18. 3aJik.

[Tp18 "3amik." (nenHa)

3axucr Ta Hpe3eHTaui;1 IMPOEKTY CaMOCTIHHOTO HAayKOBOT'O I[OCJIiI[)KeHH}I

7.2 Buay HaBYaIIbHOT QISJIBHOCTI

HJ1 BukoHaHHS NpakTUYHKUX 3aBAaHb

HIR EnextpoHHe HaBYaHHS y cuUcTeMax (Mepernik KOHKPETU3YEThCS BUKIAAYEM,
Hanpukian, Google Classroom, Zoom Ta y ¢popmarti You tube-kaHaiy)

HJI3 [HnuBiNyanbHUN TOCTITHUIIBKUNA IPOEKT

HJ14 [TinroToBKa MONTYKOBO-IOCII THUIIBKOT pOOOTH

HAS [TixroToBKa MyJIbTUMENIHHUX MPE3CHTALI

HJ16 Po3B's3yBaHHs cUTyaliifHUX 33124




H7 Po3B’s13aHHS MPaKTHYHUX 3aBAaHb 3a JOIIOMOTOI0 OHJIAWH-TEXHOJIOT1N

8. MeToau BUKJIAJaHHA, HABYAHHS

Jucrnurutina nepeadayae HaBYaHHS Yepes:

MHI1 [TepexpecHa muckycis

MH2 HaBuanbHa auckycist / nebatu

MH3 [TpakTuKO-Opi€HTOBaHE HABUYAHHS

MH4 Amnautiz koHkpeTHHX cuTyarliit (Case-study)

MH5 Mo3KoBHiI ITYpM

MH6 [IpoexTHUI MeTO

MH7 Jocniauibka podoTta

HaBuanpHa muckycis/ne0aTi CipusiTUME PO3YMIHHIO MPEIMETHOI o0yacTi Ta ii Micls y 3arajibHii
cucrteMi 3HaHb Mpo mpupoxy i cycmiaberBo (PHI1). Meronm MO3KOBOro mITypMy pO3BHUBaTHME
3aTHICTh NpUAMaTH OOTPYHTOBAHI pIIICHHS, NpalOBaTH B KOMaHJi, MaTH HaBUUYKHU
MikocobucticHoi B3aemozii (PH2). MoxnuBicTh 00OMiHY AyMKaMu Mif 9ac MEPeXpecHOl TUCKYCIi
CTYZICHTH HaOyBaTHMyTh HAaBHYOK BH3HAYCHOTO 1 HAIOJETJIMBOIO CTABJICHHS [0 TOCTAaBJICHHX
3aBJIaHb i B3THX 000B’s13KiB (PH2, 3). AHaii3 KOHKPETHUX CHTYaIliii BIOCKOHATIOBATHME 3/1aTHICTh
MUCIUTH a0CTPaKTHO, aHAII3yBaTH OTPUMaHy iH(POPMAaIit0 Ta pOOUTH BUCHOBKH Ha IMiZICTaBi CHHTE3Y
OTpPUMaHUX JaHUX, & TAKO)K BUKOPUCTOBYBATH 1H(OpMaIliiiHi Ta koMyHikauiiHi Texnonorii (PH1,4).
[IpakTHKO-Opi€HTOBaHE HABYaHHS pO3BUBATHME 3JATHICTh BYHTHUCS, OBOJOIIBATH CYYaCHUMH
3HAHHSMM Ta 3aCTOCOBYBaTH iX y mpaktuyHux curyauisx (PHI1,2). IIpoekTHuii MeToa A03BOJIUTH
NOTJTMOUTH 3HAHHS Ta PO3YMIHHS MTPEAMETHOI rany3i Ta mpodeciitnoi misspHocTi (PH2, 3, 4).

ITig yac mpoBeAeHHs MNPaKTHYHUX 3aHATh HaBYallbHA JMCKYCis/ne6aTH Ta aHali3 KOHKPETHHUX
CUTyallll pO3BUBATUMYTh HaBUYKHM BUKOPHCTAHHS 1HQOPMAIITHUX 1 KOMYHIKallIHHUX TEXHOJIOTIH.
31aTHICTB 10 MI>)KOCOOMCTICHOT B3aeMO/Iii Ta poOOTH B KOMaH[1 Oyzae popMyBaTucs 3aBISKH y4acTi
y MepexpecHuX TUCKYCISIX. 3 METOH PO3BUTKY 3JIaTHOCTI JO MOIIYKY, ONPAIIOBAHHS Ta aHali3y
iHdopmariii 3 pi3HUX JpKepen, a0CTPaKTHOTO MUCIICHHS, aHali3y Ta CHHTE3y 3100yBadi OyayTh
BUYMTHCS 1 OBOJIOJIBATH Cy4YaCHUMHU 3HaHHAMHU. [liIrOTOBKA MPOEKTY Y paMKax BJIAaCHOTO HAyKOBOTO
JOCTIIKEHHSI HaBYaTUME 3aCTOCOBYBATH 3HAHHS Yy MPAKTUYHUX CUTYallisIX, HaBYaTUMe 30epiratu ta
NPUMHOXKYBAaTH HAYyKOBI IIHHOCTI 1 JOCSTHEHHs CYCHIUJIbCTBA HAa OCHOBI PO3YMiHHA icTopii Ta
3aKOHOMIPHOCTEH PO3BUTKY MPEeAMETHOI 00acTi. BUsSBIEHHS BU3BHAUYEHOCT] Ta HAMOJETIMBOCTI i1
Yyac IUIAHYBaHHA JIOCT/DKEHHS pO3BUBAaTHME MPAKTUKO-OPIEHTOBAHE HAaBUaHHs; NpuiMaTu
OOI'PYHTOBAHI pIlIEHHS Ta KEPYBATH BUKOHAHHSAM JOCIHIIKEHHS PO3BUBATHUMETCS 3a JIOIIOMOTOIO
METOAY MO3KOBOTO HITYpMY.

9. MeToau Ta KpuTepii olliHIOBAHHA

9.1. Kpurepii oliHIOBaHHS



YoTtupubdanabpHa

. Pelitunrona
HaL[lOHAJIbHA LKA
BusnaueHus . OaJIpHA IIKaIa
OL[IHIOBaHHS ;
OLIIHIOBAaHHS
BigMinHe BUKOHAHHS JIUIIE 3 HE3HAYHOKO .
5 (BiAMiHHO) 170 <RD <200

KUIBKICTIO ITOMUJIOK

Bumie cepeanbporo piBHA 3 KiJIbKOMa
HOMUJIKaMH

4 (moOpe)

140 <RD <169

Hermorano, ane 31 3HaYHOIO KiJIbKICTIOHEIOIKIB

3 (3a10BUTLHO)

120<RD <139

MoskJIMBE TOBTOPHE CKJIAIaHHS 2 (HEe3aJ0B1IHHO) 0<RD <119
9.2 MeTtoau MOTOYHOTO (HOPMATUBHOTO OI[IHIOBAHHS
M®O1 3axucT nmpe3eHTalliil Ta pedeparin
M®O2 OnurtyBaHHs Ta yCHI KOMEHTapl BUKJIa1a4a 3a HOoro pe3ysibTraTaMu
M®O03 BzaemooriintoBanss (peer assessment)
M®O4 [TepeBipka Ta OLIHIOBAHHS MUCEMOBHUX 3aBJIaHb
9.3 MeToau i ICyMKOBOTO CYMaTUBHOTO OIlIHIOBaHHS
MCO1 [ToTo4yHa yCHiNIHICTh 3 UCIUILTIHA
MCO2 [TincyMKkoBUI KOHTPOJIb: TUdepeHIIIIOBaHNHN 3aTiK
KoHnTpoabHi 3ax01u:
11 cemecTp 200 o6axiB
MCOIL. IToToyHa yCHiIIHICTb 3 AUCITUTUTIHI 120
VYcHe onuTyBaHHS Ta TECTYBaHHS 120
MCO?2. [TincyMKOBHI KOHTPOJIb: IU(epeHIIIioBaHNN 3aTiK 80
JudepenuiiioBanuil 3ajik, 10 TPOBOAUTHCA Y (opmi mpe3eHTanii 80
Ta 3aXUCTY MPOEKTY
KonTtponbHi 3aX0/11 B 0COOIMBOMY BUIIAIKY:
11 cemecTp 200 o6axiB
MCOL. IlotoyHa yCHiIIHICTh 3 AUCIUTLUTIHI 120
Y BuUMaaKy KapaHTHHHHX OOMEXEHb NPAaKTHYHI 3aHATTA
OPOBOAMTHCA Y JUCTAHIIMHOMY peXHMI 13 3aCTOCYBaHHSIM 120
wiatrpopmu Mix.sumdu.edu.ua, Zoom, Google meet.
MCO2. ITincyMKoBHU# KOHTPOJIB: TU(depeHITIIHOBaHUN 3aJ1iK 80
Y Bumagky KapaHTMHHHX OOMEXEeHb MiJACYMKOBE 3aHSTTS
OPOBOJIUTHCA y JAUCTAaHLIIMHOMY pEeXUMi 13 3aCTOCYBaHHSIM 80
wiatrpopmu Mix.sumdu.edu.ua, Zoom, Google meet.




Kypcosa pobora:

10. PecypcHe 3a0e3me4eHHsI HABYAJIbHOI JUCITUIIIHH

10.1 3aco0u HaBUYaHHS

3H1 bi6mioTeuni ponan

3H2 Komm’torepu, KOMIT IOTEpHI CUCTEMH Ta MEPEKHU

33 I'padiuni 3acobu (MaIOHKH, KpECIeHHs, reorpadiuHi KapTH, CXeMH, IIaKaTh
TOIIIO)

314 Jlabopatopue ob6nagHanHs [IKKHO MI (kommnaktauit CO2 inkyo6atop,
KPIOKOHTEHWHEp, MIKPOIUTAHIIETHHH (POTOMETP)

3H5 MynbsTuMenia, BiJieo- 1 3BYKOBIITBOPIOBAJIbHA, IPOEKIIIHHA anapaTypa
(BimeokamMepH, MPOEKTOPH, €KPaHU, CMAPTAONIKH, JITYATPT JJIs Mapkepa)
Menuuni  crnopyau/mpuminiernass Ta oOmanHaHHs  (L[eHTp  KOJNEKTHBHOTO
KOPUCTYBaHHS HAyKOBUM oOnamHaHHsIM MeauuHoro iHctutyty  «LleHTp

3H6 OloMemTUYHHUX  JIOCHIDKCHB», YHiBepcuterchbka kiiHika CymlY, ILlentp

KOJIGKTUBHOTO ~ KOPUCTYBaHHS  HayKoBUM  oOmagHaHHsM  «JlaGopartopis
MaTepiajlo3HaBCTBA  IeJIIOCHEPTeTUYHUX, CEHCOPHUX Ta HAHOEJIEKTPOHHHMX
CUCTEM»)

10.2 TndopmariitHe Ta HaBYATLHO-METOIUYHE 3a0€3MICUCHHS

OcHoBHa JiTeparypa

Buxpym B. O. Metonornoris Ta MeToiKa HayKoBOTo AociikeHHs [ Tekcer] : HaBu.
noci6. / B. O. Buxpym, }0. M. Koznoseskuit, JI. I. KoBanbuyk ; Har. yH-T "JIbBIB.
noirexuika". - JIsBiB | Bun-Bo JIsBiB. momitexuiku, 2018. - 327 c.

hMeroauka Ta opranizaiis HaykoBHX jgociijkeHb : Hapu. mocio. / C. E.
Baxuncekuii, T 1. Hlep6ak. — Cymu: Cym/IITY imeni A. C. Makapenka, 2016. —
260 c.

A Guide to Systems Research [Enextponnwuii pecypc] : Philosophy, Processes and
Practice / edited by Mary C. Edson, Pamela Buckle Henning, Shankar Sankaran.
— 1st ed. 2017. — Singapore : Springer Singapore, 2017. — XV, 244 p.

Po3poOnenHs Ta pJociuiJkeHHs 3aco0iB  MICIIEBOTO TIpHU3HAYECHHS 3
TeMOCTaTUYHUMHU BIACTHBOCTSMU JJIsI HEBIIKIAJIHOI JOMOMOTH Ta Xipyprii / Kep.
M.B. Iloropenos. — Cymu: Cym1V, 2017. — 23 c.

Antimicrobial resistance - theory and methods
https://www.coursera.org/learn/antimicrobial -resistance

JlonomixkHa JiTepatypa

Principles of Research Methodology / Phyllis G. Supino, Jeffrey S. Borer Editors,

! Springer-Verlag New York, 2012. - 276c.

5 Methods of mo lecular biology
https://www.coursera.org/learn/methods-of-molecular-biology

3 Kuiniyni madoparopi gociimkenns: niapyunuk / T.1. boiiko, - 2-e Bun. - K. :

BCB "Meaununa", 2015. - 352c¢.



http://www.coursera.org/learn/antimicrobial-resistance
http://www.coursera.org/learn/methods-of-molecular-biology

[Tar. 139132 U Vkpaina MIIK (2019.01) A61N 7/00, A61L 15/00, A61F 13/00,
A61B 18/00, A61K 9/08 (2006.01), A61K 31/00, A61P 17/02 (2006.01). Crioci6
JIKyBaHHS THIHHUX paH HAHOYACTHHKAaMH Cpibjia B yMOBaxX yJIbTPa3BYKOBOL
kaBiTauii / [1.d. Muposnos, B.1. Byraiio

Inpopmaniiini pecypcn B InTepHeri

1 https://rc.med.sumdu.edu.ua/

3akoH Ykpainu «I[Ipo HaykoBy Ta HayKOBO-TE€XHIYHY JiSUIBHICTBY. Pexxum

2 noctymy - https://zakon.rada.gov.ua/laws/show/848-19#Text
3akonu Yxkpainu: «lIpo mikapcbki 3acobuy», «IIpo HayKOBY i HAyKOBO-TEXHIUHY
3 nismbHICTEY, «IIpo HaykoBo-TexHiYHY iH(opmarito»; HactanoBu «Jlikapchki

3aco0u. Hanexna KJI1H 19Ha NpakTUKa».
http://www.dec.gov.ua/index.php/ua/responsive/2013-12-12-17-11-38
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