JIVTAHCBKA OBJIACHA JEPXKXABHA AJIMIHICTPALIS
AEITAPTAMEHT OCBITH I HAYKH

ByJ1. Bintecosa, 10, M. CeBepononeusk, JlyraHcbka 061acTs, Vkpaina, 93411
Ten./Qake (06452) 5-48-73
E-mail: osvita@loga.gov.ua, http://oblosvita-lg.gov,ua Kox CIPIIOY 02141791

24 BEP 2018 No C]ﬁf/ﬁj ¥4 HayaabHuKam ynpasdine (Binninis)
Ha B 0CBiTH MicbKHX paj,
paitnepaxaaminicTpauiit Ta 06’ eqaHaHUX
TEPUTOPiaJbHUX TpOMan

KepiBnukam 3aknanis npodeciiinoi
(npodecifiHo-TexHi4YHOT) oCcBiTH

KepiBnukam 3akaanis oceitu o6aacHof
KOMYHaJIbHOI BAACHOCTI

IIpo npoBeneHHs KOCIi THUITBEKO-
CKCIIePUMEHTAIBHUX KypCiB

Binnosinuo o mucra [enapramenty mpodeciitHoi ocsiti MinicrepcTBa OoCBiTH i
Haykn Ykpainum Bix 18.09.2018 Ne 3-910 «IIpo NPOBEAEHH  JOCITiAHHUIBKO-
CKCIICPUMEHTANILHIX KypciBy Hauionanenuit nentp «Mana akajgemis Hayk Yipainm» y
2018-2019 H.p. IPOBOAKNTE HOCIIAHUIIEKO-EKCIEPEMEHTAbH] Kypcu ais y4HiB 8-11 krnaciB y
pamkax BceykpaiHChKUX HayKOBUX MPOGiALHUX KL,

HaBuanust szificnioBaTuMmerbcs 3a Takumu TpodimsaMu: XiMis, Giojoris, ¢bizuka,
poGOTOTEXHIKa, BiIHOBIIOBANIbHA EHEPreTHKA, MaTePiaNo3HaBCTBO (mepemik JociTiHULBKO-
CKCIIEPEMCHTAIBHUX KyPCiB — Ha caifTi http://man.gov.ua/ua aGo gogatok 1)

Mo y4acti sanpowyiotecs yuni 8-11 knacis 3akaziB 3aranpHOT cepeHbOT OCBITH Ta
BUXOBAHLI 3aK/1aiiB MO3AIIKITBHOT OCBITH — yuHi-utenu Maioi akamewmii HayK YKpaiHu
(uinpoBi rpymu 10 16 ocif).

Hati npoBeeH s 3aX0/y TOrOKYIOTECS 3 OPraHizaTopaMu.

BuTpatyu Ha NpOXUBAaHHA, XapyyBaHHs y4HiB, TPAHCIOPTHI BUTPATH 3MiliCHIOIOTBCS
3 KOIUTH YYaCHUKIB ab0 BiIpPsS/UKYIOUOT CTOPOHH.

Burtpartn Ha npoi3n, Xap4yBaHHs CynpoBOIKYIOUOT 0COGH 3MiACHIOIOTLCS 3a pPaxyHOK
CTOPOHH, IO BipsimxKac.

30epexeHHs KUTTA Ta 3]0POB’S YUAaCHUKIB 3a6€3MeuyIoTh KepiBHHKH rpyT.

Hauanns mpoxoauTs 3a aapecoto: M. Kuis, By, MenpHUIKOBE, 63.

Hnst ygacti HeoOXiguo He misHime Hix 3a 2 THXHI g0 o6GpaHOi KaTH MPOBEICHHS
HalIC/aTh 3asdBKy Ha EJIeKTPOHHYy ajpecy nvv(@man.gov.ua Ta AyOnroBaTH Ha aapecy
lugman@i.ua 3 nomitkoro «Ex Laby 3a dpopmoro, 110 10a€Thes (X04aTOK 2).

HeranvHa iHdopmanis — mHa caiiti http://exlab.com.ua Ta 3a Tex. 099 688 28 65
(Konecnukosa Katepuna), (044) 483 25 42 (Xmona Iuua).

Jlomarox: Ha 7 CTOp. B €/IEKTPOHHOMY BUIISL.

”

Hupekrop Jlenapramenty 0. CTEIOK

Haranis XXykosa (0642) 5-48-73



Honarok 1

BInZ k BEp ggfe /0923 /6T

HocaiiHnubKo-eKcnepHMeHTaIbHI KypeH 3 Giosorii

Tpusanicts

Hassa xypcy/poGir (axag.ro.)

Kuairunna o0iodoris 12

Jlexnia: OcHOBH KIITHHHOI Giosorii. 3HalOMCTBO 3 1abopaTOpHUM 001aTHAHHAM,
nocynom. [Ipasuiia po6oTu B Giosoriusiit naGoparopii.

IlpakTruna po6ora Nel: KyJIbTHBYBaHHS KIITHHHHX KYJIBTYP.

IIpakTuyna  poGora  Ne2:  MeTOAMKH  NPUIOTYBaHHS  THMYACOBHX
MiKpONpenapariB IJIst CBITIOBOI Ta (JIyOpPeCleHTHOT MiKpOCKOMT.

ITpakTuna poGora Ne3: Excripecist Ta anHaii3 peKoMGIHAHTHUX O1IIKIB.

IIpakTuuna po6ora Ned: MTT- mero.

Iurorenernka 6

Jlexkuisi: OCHOBY IIUTOreHETHKH. 3HAMOMCTBO 3 1a0OPATOPHHMM O0JaJHAHHAM,
nnocynoM. Ilpasuna po6otu B Gionoriyniii maGopatopii.

IIpaktuuna poGora Nel: OTpuMaHHS [UTOr€HETHYHHX MIKpPOIPEIAPATIB.
BusHaueHHA KapioTUNy pociud. SIBuuIe nommioinii.

MoJiekyasipHa reHeTHKA 18

Jlexuin: OCHOBH MOJEKYJIAPHOI TeHETHKH. 3HAMOMCTBO 3 J1abopaToOpHHM
obnagHaHHAM, ocynoM. [Tpasuna pobotu B Gionoriuniit saGoparopii.

ITpaxTu4na po6ora Nel: ['eHernyna TpaHchopmalis,

IIpakTuyna po6ora Ne2: Meronu sunainenns JHK.

IIpakTinuna po6ora Ne3: Araposuuii renp-enexrpothopes JTHK.

IIpakTuyna po6ora Ned: Pectpukuiitanii ananiz JJHK.

Mikpo0ioJsoris 12

Jlexkuia: OcHoBu MikpoOiosorii. 3Ha#loMCTBO 3 TabOPaTOPHUM OO0JIaZHAHHSIM,
nocy oM. IIpaBuna po6oTu B Oiosoriuniit taboparopii.

IlpakTnuyna pobGora Nel: [loxwBHI cepenoBumia. MeToau KyJIbTHBYBaHHS
MIiKpOOpraHi3MiB.

IIpakTnuna po6ora Ne2: CaHiTapHO-MiKpoOGiOJIOTiYHI HOPMH IOBITpsl, BOAHM Ta
IPYHTY.

IIpaxkruuna pobora Ne3: Mikpoduiopa TOIUHH.

IIpakrtuyna poGora Ned: MikpoopraHismMu B KHUTTI MoguHu. Kuclno-MoiaouHi
Oakrepii.

AJgtejionaTist pOC/JIHH 10

Jlexnin: OcHOBU anenonarii pociuH. 3HAHOMCTBO 3 1abOpPaTOpPHUM OONTAIHAHHSIM,
nocynoM. IIpasusna poGotu B 6iosoriuniit madoparopii.

IIpakTnuna poGora Nel: Ilomsrts anenomaTis pocniuH. Bu3Ha4YeHHs piBHA
AJIEJIONAaTHYHOI aKTUBHOCTI POCITUH,

IIpakTu4uHa po6ora Ne2: SBuiie anenonartii y GiTouneHo3ax.

[TonyJssiniiiHa 6ionoris 10

Jleknin: OcHoBu mnomnynanifiHoi Oiosoril. 3HaoMCTBO 3 JabopaTOPHUM
obnagHaHHsAM, mnocyxoM. llpaBuma poGotu B Giojoriuniit  jaGoparopil.
Oco6IMBOCTI MOJIBLOBOIO €KCIIEPUMEHTY.

IIpakTH4Ha poboTa Nel: [IpocTopoBa cTpyKTypa momyJisiii.

IpakTuyna po6ora Ne2: Cratesa i BikoBa CTPYKTypa NOMyJISLII.

IIpakTu4una po6ota Ned: ['eHeTHUHA CTPYKTYpa NOIMYJIALII.




@diToinaukalisi CcTaHy HABKOJHIIHLOI0 CEPENOBHINA
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Jlexnis: OcHoBu diToinaukarii. 3HaOMCTBO 3 1a0OpaTOPHHUM OOJIaTHAHHIM,
nocygoM. IIpasuna poboru B Giosoriyniit saboparopii. OcoGIMBOCTI MOIBOBOIO
eKCIIEPHUMEHTY.

IpakTuyHa podora Nel: Ominka QiTOTOKCHYHICTI ATy,

IpakTuuna po6ora Ne2: QIiTOIHIAMKATOPH BONOTOCTI, KHCIOTHOCTI, POAIOUOCTI
IPYHTY Ta IIMOUHU 3aJIATaHHsl [PYHTOBUX BOJ.

IpakTuuna po6ora Ne3: Excrpec-TecT SKOCTI MOBITpSA LUIAXOM aHami3y XBOT
cocuu 3suuaitaoi (Pinus sylvestris).

Hpakruuna po6ora Ned: AHaji3 aHTPOIIOTEHHOIO BIUIMBY 38 LIKAJIOK KpaHoBUX
HEKPO3iB JIUCTS.

-CHucremaTuKa BUIIUX POCJHH

Jlexnin: [Tpasuna Mopdosoriusoro onucy pocianH. OcobInBOCTI MOIBOBOTO
eKCIIEPUMEHTY.

[IpakTuyna podora Nel: Knacudikamnia Ta CHCTeMaTHYHEe BA3HAYEHHS TUIOBUX
pOCJIMH Y KpalHu.

JlocAiAHNLBbKO-eKCIIEPUMEHTAIbHI KypeH 3 XiMil

Haszpa kypcy/podir

TpusanicTs
(akaa.ron.)

OcHoBH KoJI0INHOT XiMil

8

Heo0xiguuii piBeHb T€OpPETHYHOY MiAroTOBKH: Gy0Ba PEUOBUHH, XIMIUHUHA
3B’5130K, OCHOBHI KJIaCH XIMi9HMX CHONYK, OCHOBHI THUIH XiIMI4HHUX peaKii,
PO3YMHH, CIIOCOOW BUPaKEHHs BMICTY PO34YHHEHO] peuoBuHu, pH

IpaxTaana po6ora Nel: OTpiUMaHHs KOJNOIZHUX PO3YHHIB.

IpakTuuna poGora Ne2: BuBUeHHS BIaCTHBOCTEH KOJOITHUX CHCTEM
(BU3HAYEHHS 3apsLy YACTHHOK 30JII0, KOaryJamis i cTabinizamis KOIOIIHIX
YACTMHOK, ONTHYHI BIACTUBOCTI 30J1iB, MOJIEKYIISIPHO-KIHETHYHi BAACTHBOCTL).

BeeeHHs B TOHKOMIAPOBY XpomaTorpadiro

Heo6xiHuii piBeHL TEOPeTHYHOT NiATOTOBKH: OCHOBHI KJIaCH XIMIUHHX
CIHOJIYK, OCHOBHI THITM XIMIYHHMX PeaKLii, OCHOBH OpraHiuyHOl Ximii, crmocobu
BHPAKEHHsI BMICTY po3unHEHOI pedoBunu, pH

HpaxTuuna po6ota Nel: Anaiiz GapBHHKIB MeTOJ0M Xpomarorpadii y TOHKOMY
urapi

Ipaxtiuna podora Ne2: Posninerss Ta i1eHTH}IKALIA HEOPraHiYHUX KATIOHIB
METOIOM TOHKOLIAPOBOi Xpomartorpadii

Ipakruuna pobora Ne3: Poszinenns ta igenTudikauis HeopraHiyHNX aHIOHIB
METOJIOM paiaibHOT manepoBoi xpomarorpadii

IpakTHuna pob6ora Ned: 3acTocyBaHHs TOHKOLIAPOBOT XpomaTorpadii s
JOCTIDKEHHS MMO(IIBHUX TIrMEHTIB POCIHH

OKHCHO-BiTHOBHI peakuii

11

Heo6xiquuii piBeHb TeOpeTHYHOI MITOTOBKH: OCHOBHI KJIACH XIMIYHHX
CTIONYK, OCHOBHI THITH XiMIYHHUX peaKiliii, OKUCHO-BiAHOBHI peaxilii, €KBIBalEHT,
croco6H BUPAXKEHHs BMICTY pO3YHHEHOI pedoBuHH, pH

Moay.ab 1:
[pakTuuna podora Nel: OKMCHO-BIIHOBHI BIACTMBOCTI MeTaliB. BitHOBICHHSA

Bananiro (V) aroMapHuM I 'izporeHom.
MpakTuuna po6ora Ne2: BinHoBIeHHs OpraHiyHMX CNIONYK. BiHOBICHHS




GapBHUKA METHJICHOBOTO CUHBOTO.
Ipakruuna po6ora Ne3: KopucHuit 6ix kopo3il. Bunanenus ionis Xpomy (VI)
31 CTIYHUX BOJI.

MpakTyHa po6oTa N24: JlioMiHecieHIis Ta XeMiToMiHecueHIis. OKMCHEHHA

JTFOMiIHOJY.
Moayab 2:
Jlekuis Nel: Kinernka oKMCHO-BiIHOBHHX mpoueciB. Peakiiis «xiMiuHui 4
COJMHHUKY.
Moayas 3:
MpakTuyHa poGora Nel: 3
OKHCHO-BIHOBHI IPOLIECH B XiMiuHOMY aHaui3i. BusHauenns BmicTy BiTaminy C
B Xap4YOBUX MPOAYKTAX.
XiMisi KOOpAHHAILIHHHX CIIOJIYK 24
HeoO0xianuii piBeHb TEOPETHYHOT NIITOTOBKH: TOBHUII Kypc HEOPraHiuHOol
Ximii, ySBJIEHHS PO OCHOBHI KJIaCH OpraHiYHUX CHOJIYK, EKBiBaJIEHT, CIIOCOOH
BHPAXEHHA BMICTY pO3YHHEHOI peuoBuHH, pH
Moayas 1:
Jlekuisn 1: 8
Heopraniusi koopauHauiiiyi cnonyku. CHHTE3 Ta aHai3
MoayJn 2:
Jlexuin 1: [Tprpoani KOOpAHHAIIKHI CIOTYKU Ta KOMILIEKCHI CIIOIYKH 3
JiraHJaM# IPUPOTHOTO MOXOIKEHHS
Ipakruuna po6ora Nel: Bunainenus ta 10CHiKeHHS MTTODINEHUX MirMEHTIB 8
POCIHH. .
Ipakruuna po6ora Ne2 JlocmiKeHHs HOJHOTO KOMILIEKCY KPOXMATIO
IIpakTuyHa po6ota Ne3OTpuMaHH: IWITYYHOIO LIOBKY
Moay.ib 3:
Jlekuin 1; KoopauHariiiii cioqyKy B aHaNITHYHIN Ximii
Mpakruuna pobora Nel: Posainenns Ta ineHTHdiKaLis HeOpraHiYHUX KATIOHIB g
metonom THIX na manepi
IMpakTuuna poGora Ne2: KoMmIuiekCOHOMETpHYHE TUTPYBaHHs. BUsHauCHHS
3aranbHoi JKOPCTKOCTI BOJU Ta BMICTY i0OHIB Ca’*i Mg2+.
HanoTtexHoJorii B Ximii 14
Heo0XigHuii piBeHb TeOPETUYHOY MIArOTOBKH: OCHOBHI KJIaCH XIMiUHUX
CTIONTYK, OCHOBHI THIH XIMiYHHX peakiiii, OCHOBH OpraHidHoi Ximii, criocodu
BUPAKEHHS BMICTY PO34MHEHOI pe4oBuHH, pH
IpakTuuna po6ora Nel: 3actocyBanHs npoluecy GpoTOKaTamizy JUif OYUIICHHS
CTIUHHX BOJ Ha NPHKIaA (POTOKATATITUYHOrO BiIHOBIEHHS OapBHHUKE Y 8
npucytHocTi Tutan (IV) okeuay TiOp
IpakTuyHa po6ora Ne2: HarnorexHouorii Ha BapTi uucToTH Boay. CHHTE3
MarHiTHHX HaHOKOMIIO3HTIB Ta iX 3aCTOCYBaHHSI 11 BUJANCHHS OpPraHiuHuX 6
3a0pyHIOBadiB 3 BOJHOIO CEPENOBHUILA
Anamitnyna Ximig, OCHOBH KiJTbKiCHOT0 aHAJI3Y 29
Heo6xigHHii piBeHb TEOPETHYHOI MiJITOTOBKY: OCHOBHI KJIacH XIMIUYHUX
CIIOIYK, OCHOBHI THIM XIMIYHUX peakiill, po3dunHH, exBiBanent (!!!), crocobun
BHP@XCHHS BMICTY PO3YMHEHOI pedoBUHH, pH
IpakTuuna po6ora Nel: [lencumeTpis. Bu3HauenHsa BMICTY pO3YHHCHOL 3
PEUOBHHH B PO3YHHI
Tumpumempia
IpakTuuna pobora Nel: TuTpumeTprdHe BUSHAUEHHS BMICTY MiAPOKCUAY 3

HATpIro B 3acobax AJs YUILEHHs




IIpakTu4uHa poGoTa Ne2: BusHaueHHs BMiCTy aleTaTHOI KHCIOTH B XapuiOBOMY
OIITi METOJIOM 3BOPOTHOI'O TUTPYBAHHS

IpakTryHa po6ora Ne3: HanisaBTOMaTH4HE TUTPYBaHHA. pH-MeTpis

IpakTuuHa po6oTa Ned: BusHaueHHs MacoBOi YacTKH HaTpilt kapOonaTy y npobi
HATpii riAPOKCUIY

OKucHo-6I0HO6He MUmMpYSaHHA (pedoKcumempisn):

IIpakruuna poGora Nel: Bu3HaueHHs BMICTY TipOTeH IEPOKCHIY B alTEYHOMY
PO34KHI IIePEKUCY BOIHIO.

IpakTrysa po6ora Ne2: BusHaueHHs BMICTy BiTaminy C B XapyoBUX MPOAYKTaX

[pakTHyna po6ora Ne3: KoMIUIeKCOHOMETPHYHE THTPYBaHHs. BusHaueHHs
3aragbHOI YKOPCTKOCTI BOJIM T@ BMICTY iOHIB Ca” i Mg

(W) W

MpakTuuna po6ora Ned: PoromeTpuuHuil METON aHaNi3y BMicTy DepyMy y BOAI

JocainnunbKo-ekcnepumentanbHuii Kype 3 Raspberry Pi

Hasga kypcy/po0it

TpusaJjictb
(axan. roa.)

Raspberry Pi

24

IIpakTiyna po6ora Nel: [TouaTkoBi HaJAIITYBAHHS

IpaxTuuna podora Ne2: Ocuosu Linux ans RPi.

IIpakTuuna po6ora Ne3: [Tporpamysanns ua Python.

IMpakTryna podora Ned: [IporpaMyBaHHSA «MOTOPIBY.

[MpaxkTruna poGora NeS: HanamrysaHHs «30py» pobora.

IIpakTuuna podora Ne6: JlucTanniline kepyBanHs poOOTOM.

IpakTuyna podora Ne7: [logaemo poOOTy «Byxa poboTay.

IMpakrnuna poGora Ne8: Buumo poboTa «roBOpUTHY.

JlociAHMIbLKO-eKCIePUMEHTAIBHUI KypPC 3 BiIHOB/JIIOBAHOT eHEPreTHKH

-
Hasga xypcy/po0ir

TpuanicTs
(akaa.roa.)

BinnoB/oBaHA eHEPreTHKA

8

IpakTuuna podora Nel: Jloc/imKeHHS IPsIMOTO NEPETBOPEHHS COHSIIHOT eHeprit
B €JIEKTPHYHY HA OCHOBI (JOTOCIEKTPHUHMX MOJIYIIB

IpakTuuda pob6oTa Ne2: BuMipioBaHHS peajbHHX TMOKasHHKIB BHXIZHOI
Hampyrd, CWJIM CTpyMy Ta IOTYKHOCTI (oTomMoxyns 3a AONOMOrOKo
YHiBEpPCAJIbHOIO BOJIBTMETPA

[IpakTiyna poGora Ne3: BumiproanHs IHTEHCHBHOCTI COHsYHOT pajiauii 3a
JOIIOMOTOI0 JIFOKCMETpPa

JlocaiIHNIBbKO-eKCIIePUMEHTAIbHUI KyPC 3 MaTePiaa03HaBCTBA

HasBa kypcy/podir

Tpusanictb
(akan.roj.)

MaTtepiaio3HaBCTBO

8

MpakTiyna podora Nel: 3MilHeHHs TOBEPXHI

[IpakTnana poGora Ne2: BumipioBaHHs TenIonpoBiHOCTI MaTepianis




e

A

IIpaxTyHa poboTa Ne3: BuMiproBaHHS MEXaHIYHUX XapaKTEPUCTHUK
KepaMiYHHX, METAIEBUX, KOMIIO3UIIHIX MaTepialiB

IIpaxTHuHa po6oTa Ned: BupornrypanHs KpUCTaliB

JdocaipnunbKo-eKcnepuiMeHTalbHI KypeH 3 GisuKn

Ha3zBa kypcy/po0it

Tpusanictb
(akaa.ron.)

MexaHika

6

IIpakTuyHa po6ota Nel: BuBUueHHs 3aKOHIB KONMBaHb MaTEMaTHYHOIO Ta
Gbi3uyHOrO MasITHUKA,

]

Ilpakruuna podora Ne2: BuBueHHs 3aK0oHIB 30epeKeHHS IMITYJILCY Ta €Heprii
IIPU IIPYXHOMY YAapi KyJIb.

IIpakTu4una po6ora Ne3: BupueHHs noctynoBo-o0epTaIbHOTO PyXY 3a
JIOTIOMOT 00 MasiTHUKa Makcsena.

IIpaxkTuvHa podora Ned: BuBueHHs NpsMONTIHIKHOTO PIBHONPHUCKOPEHOTO PYyXY
3a IOMOMOTOI0 MallWHU ATBYyJa.

IIpakTiyHa poGora NeS: BusHaueHHs Monynd 3CyBY.

IIpakTuuHa podoTa Ne6: BUBUeHHS BJAaCHUX KOJIUBaHb CTPYHH.

Aepo- Ta rizpoauHamika

Mpakruuna poGora Nel: BusHaueHHs TyCTMHH TBEpIMX TilT Ta pPiAMH 13
3aCTOCYBAHHSIM METOAY TiAPOCTATUYHOrO 3BAXKYBAHHS.

IMpakTuuyHa poOora Ne2: Bu3HaueHHS B’S3KOCTI pIAMHHA 34 JOIOMOIOIO
KamiJIIpHOTO BICKO3UMETPA.

Ilpakruuna pobora Ne3: BusHaueHHst B’s13K0CTi piinHHU 3a MeToq0M CTOoKCa.

IlpakTnuHa podora Neq:

IIpakTu4una pobora NeS:

IIpakrnuna poGora Ne6: JlocmimKeHHs TPOHUKHOI BIACTUBOCTI PiAKH.

TepmoanHamika

IIpakTuyna po6ora Nel: BuBueHHS TEIIOBUX BIaCTUBOCTEN METAIB.

[IpaxkTuuna po6oTa Ne2: BuBueHHs ABHIIA BUTIADOBYBAHHS BOIH.

[pakTuuna poGora Ne3: JlocnmifkeHHS TEIIOBUX BIAaCTUBOCTER TiocynbdaTy
HAaTPIIO.

— | | e |~ | — | = [ — [ —

IpakTu4Ha poGora Ned: BuBUeHH: SBHINA OXOJNOKEHHS CyMilli.

[IpaxTuuna po6ora NeS: BuBueHHs SIBUIIla TEPMiYHOIO PO3LUINPEHHS OBITPS.

IIpakTu4una podora Ne6: BuszHaueHHs TENIOTH IUIABICHHS JHOMY.

IMpakTuuna poGora Ne7: Busnauenus koedilieHTy TenIONpoOBiTHOCTI XIMIYHOTO
CKJIA.

bt |t | — | —a

EsexkTpHKa
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Ipakrruna po6ora Nel: J[ociKeHHS eIeKTPOCTATUIHOI B3aEMOJII.

IIpakTnuna poGora Ne2: JIOCHiIKEHHS ENEKTPOCTATUYHOrO IOJIi METOJOM
MOJEJTFOBAHHSL.

IIpakTuuna po6ora Ne3: IlepeBipka 3axony Oma Ui IUISHKA Kojia Ta
BU3HAYEHHSI OIIOPY IIPOBIAHUKA.

[IpakTnuna podora Ned: [lepesipka npasun Kipxroda.

[MpakTuuna podora NeS: JlocnimkeHHs KOHIEHCATOPA.

IIpaktnyna poGora Ne6: JlocnimkeHHs BIACTHBOCTEH p-n  IEPEXOOYy Y
HAIiBIIPOBIAHUKOBUX M10/1aX.




| [IpakTHuHa pobora Ne7: JlocimkeHHs TpaH3KUCTOPA.

[IpakTHyHa pobota Ne§: BumiproBanus EPC i BHyTpilmHbOro omnopy mxepena 1
CTDVMY.

IIpakTHuna poGora Ne9: BuzHaueHHs TeMmepaTypHOro KkoediLi€HTa OMNopy 1
MeTaJly ¥ JOCIHIKEHHsI 3aJIEKHOCTI ONOPY HAaIliBIPOBIIHUKA Bl TEMIIEPATYPH.

[IpakTuuHa po6ora Nel0: BuMiproBaHHs iHIYKTUBHOCTI KOTYLIKH. 1
IIpakTuuna  pobora  Nell:  JIoCHiKEHHsT  €JIEKTPUYHOrO  Koja 3 1
HAMIBIPOBLIHUKOBUM JIi0JIOM.

Onrtuka : 6
ITpakTtuyHa po6Gora Nel: BusnaueHHs ¢okycHol Bigmani 306upanbHOI Ta |
pO3CiIOBAJILHOI JIIH3. ’

IIpakTnyHa po6ora Ne2: BuzHaueHHs MOKa3HHKA 3JIOMJICHHS TBEPAOro TiJa 3a 1
JOTIOMOT'OK) MIKPOCKOTIA.

Ilpakrnuna poGora Ne3: BusHauenHs paniyca KpHBH3HH TOHKOI JIIH3H 1
iHTephEpeHLIHHIM METOIOM.

IIpakTiuHa podoTa Ned: O3HaAOMIICHHS 3 €JIEMEHTaMK CIIEKTPAIIBHOTO aHaJIi3y. 1
IIpaktuuna poGora NeS: JlocmimkeHHs sBUIIA MOTJIMHAHHS Ta MPONYCKAHHS 1
CBITJIa PO3UHMHAMH.

IIpaxTHaHa po6ora Ne6: JlocimimKeHHs SBUILA TOSPU3allil cBiTA. 1
KBanrToBa Ta sinepHa ¢isuka 14
IIpakTtuuna poGora Nel: PeHTreHOCTpYKTYypHHUH Ta pPEHTIEHOCHEKTPAILHHMN 1
aHai3

IIpaxTuyna po6ora Ne2: ToHKa CTPYKTypa CHEKTPaJIbHUX JIiHIH 1
IMpakTuuHa poGora Ne3: 3ane)xHICTh IHTEHCHBHOCTI XapaKTEpHUCTHYHOIO 1
BUIIPOMIHIOBAHHS BiJl CHJIM @HOJIHOI'O CTPYMY Ta @HOAHOI HalpYyTH.

IIpakruuna poGora Ned: Crocobu MOHOXpOMaTH3auil pPEHTIEHIBCHKOTO 1
BHIIPOMiHIOBAHHS.

[Ipaktnuna  poGora  Ne5:  KopoTkoXBHIBOBa ~ Mexa  TaJbMiBHOIO 1
BUIIPOMIHIOBaHHS. 3aKOH 3MILIIEHHSI.

IIpakrnyna podora Ne6: 3akoH Moszni Ta GynoBa BHYTpIIIHIX €JIEKTPOHHHX |
000NOHOK aTOMIB.

[IpakTuuHa poGora Ne7: IlornuHaHHS  €NEKTPOMArHiTHUX  XBUIb B 1
PEHTIE€HIBCHKOMY Mialla3oHi.

[IpakTnuna poGora Ne§: K- Ta L-kpal mDOMIMHAHHSA PEHTTEHIBCHKOIO 1

BUIIPOMIHIOBaHHS.

IlpakTuuna po6ora Ne9: Edext Komnrona.

IMpakTuyHa poGora NelO: MogemoBaHHs Ta AOCTIIKEHHS paJlOaKTHBHOTO
posnagy

IIpakTnuna po6ora Nell: Inauxaiis i0HI3yIOUMX YaCTHHOK.

Ipakruuna poGora Nel2: BusHaueHHs cepenHpol NOBXHHH IpoOiry anbda-
YACTHHOK Y TIOBITPI.

IlpakTuuna po6ora Nel3: [IpoBeneHHs JO3UMETPUYHUX BUMIPIOBaHb.

IlpakTnyHa pobora Nel4:
JlocnimKeHHs] KOCMIYHOTO BUIIPOMIHIOBAHHS.




