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iM’s, BaHHS aHHS CTYNiHb, HaYKOBO- (ocHOBHI myOJtikanii 3a HAPSIMOM, kBagdigikamii
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XiMigHOrO ineni TO. b crystals // Proc. of SPIE —2019. — Vol. 11114. «[HCTPYMEHTATbHE
. -P.111141P-1-111141P-8.
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Vol. 1076212. — P. 1076212-1-1076212-8.

3. P. Fochuk, Y. Nykoniuk, Z. Zakharuk, O.
Kopach, N. Kovalenko, A. E. Bolotnikov, R.
B. James. Microinhomogeneities in Semi-
Insulating Cd(Zn)Te // IEEE Transactions on
Nuclear Science. —2017. _ Vol. 64, Iss.10.
pp- 2725-2728. (DOL:
10.1109/TNS.2017.2748700)

4. V. Kopach, O. Kopach, L. Shcherbak, P.
Fochuk, S. Filonenko, A. E. Bolotnikov, R. B.
James. Vertical Bridgman growth and
characterization of Cd0.95-xMnxZn0.05Te
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SPIE —2017. — Vol. 10392. — P.1039214-1-
1039214-8.

5. Zakharuk Z., Dremlyuzhenko S., Solodin S.,
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KepiBHUIITBO HAyKOBOIO POOOTOIO
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Ximii. TOYKOBHX 2. 0.Y. Khyzhun, P.M. Fochuk, A.O.
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(2019) 255-264.
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HEOpraHIYHOT R. B. James. Hightemperature Hall-
Ximii effectinvestigationsof
12 TTP Ne Cd0.85Mn0.10Zn0.05Te crystals // Proc.
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1. IIpodisib 0cBITHBOI IPOrpamMu 3i creniaabHOCTI

102 XIMIA

1.1. 3aranbHa ingopmauis

IloBHa Ha3Ba BUIIIOTO
HAaBYAJIbHOIO 3aKJagy Ta

CTPYKTYPHOTO HiJPO3ILTY

YepHiBelbKHI HAallIOHAIBHUN YHIBEPCUTET
imeni FOpis degproBuua

[HcTUTYyT Gio0JIOTi1, XiMii Ta Gl0pecypciB
Kadenpa 3arajibHoOi XiMii
MaTepialo3HaBCTBA

Ta XIMIYHOTO

CrymniHb BHINOI OCBITH Ta
Ha3Ba KBamidikaiii MOBOIO

OpUTiHAITY

OCBITHI{ CTYIIIHB: MaricTp
OcsiTHsa kBamidikaris: Marictp ximii

Odimitina Ha3Ba OCBITHBOT

nporpamu

Ximis

Tun guniomy Ta oOcsar

OCBITHBO1 IPOrPAMHU

Jumom marictpa, onuaunyanii, 90 kpeaurtis CKETC,
TepMiH HaBYaHHS 1,5 poku

HasBnicTs akpeaurarii

MiHicTepCcTBO OCBITH 1 HAYKH YKpaiHu

[{ukn/ piBeHb

HPK —7 piBens, FQ-EHEA—npyruit uuk,
EQFLLL — 7 piBeHb

[lepenymoBu HasBuicts cTynens 6akanaBpa/OKP cnemianicra
MogBa(1) BUKJIaJaHHS YKpalHChKa

Tepmin mi OCBITHBO1 2021-2026

nporpamu

InTepuet-anpeca http://ibhb.chnu.edu.ua

MOCTIHHOTO  PO3MIIICHHS

OIHCY OCBITHBOT MPOTPaMHU

1.2. MeTa 0CBIiTHBOI IPOrpamu

[linroToBKa BHCOKOKBaJi()IKOBAaHMX Ta KOHKYPEHTOCIIPOMOXXHMX (DaxiBILiB, SKI Ha
OCHOBI 3HaHb OCHOBHHX 3aKOHIB XiMii, BJIACTHBOCTEH XIMIYHMX €JIEMEHTIB Ta IXHIX
CIOJIyK, CYYaCHHX METOJAIB CHHTE3y Ta aHaii3y MarepialiB, yMilOTh mnepeadayaTtu
BJIACTHBOCTI XIMIYHUX PEUOBUH, BUKOHYBaTH aHalI3 1 CHHTE3 Ta TPAaKTyBaTH IXHI
pe3ynpTaTi. HagaHHs IpyHTOBHOI OCBITH B Taiy3l XiMii i3 IIUPOKUM JOCTYIIOM [0
IpaleBIaITyBaHHs a00 10 MOJANbIIOr0 HAaBYAHHS JIJIs1 OTPUMAHHS HAYKOBOT'O CTYTICHS
3a TPETIM PIBHEM BHUIIO1 OCBITH.




1.3. XapakTepucTHKa OCBITHHOI IPOrpamMu

[IpeameTHa o061acTh
(ra;my3b 3HaHb, CHEIialb-
HICTb, crieIiajizanis (3a
HAsIBHOCTI)

Nel0 ITPUPOJHUYI HAYKHA
Ne 102 XIMIA

OpieHTallisi OCBITHHOI
nporpamMmu

OcsitHbO-TIpO(eciiina mporpama. OcBiTHBO-TIpOdeciiiHa
nporpamMa BH3Ha4ya€ Micle 1 3HA4YeHHS AMCUUIUIIH Y
nporeci ¢opmyBaHHS (axiBus, ii 3aradbHUA 3MICT,
3HaHHS, YMIHHA Ta HaBUYKH, AKi HAOyBa€ CTYIEHT Y
pe3yNbTaTi BUBYEHHS JUCITUTUIIH

OcHoBHHIT (POKYC OCBITHBOT

IporpaMu Ta crieniai3arii.

[Iporpama HaIllJIeHa Ha 1ITOTOBKY
KOHKYPEHTOCHPOMOKHOTO daxiBIg-xiMiKa, SIKAM
CIIeIiaM3yeThCA Ha XiMii TBEPJOro TiJIa Ta HAHOXIMIi, 1
cuHTe31  (QYHKI[IOHAJIBHUX  OpPTraHIYHUX  PEYOBHH.
3n00yBauaM 3anpoONOHOBaHI YHIKalbHI KypCH, 5Kl
nependadaloTh MOEAHAHHA TPAKTUYHOI  poOOTH 3
TEOPETUYHOIO TMIJTOTOBKOI0 Ta AaKTUBHOK HAayKOBO-
MPAKTUYHO JISUTBHICTIO.

Oco0auBoCTI TpOrpaMu

InTerpauis gpaxoBoi miArOTOBKU B Taily31 XiMii

[Iporpama nependavae rpyHTOBHY MPAKTUYHY M1ATOTOBKY
Ta MOXJMBICTh TNPOXOMKEHHS  HAYKOBO-IOCHITHOI
OPAaKTUKKA Y 3aKOPJAOHHMX HAYKOBHX  YCTaHOBAX;
BUKJIAJIaHHA YacTUHU (HaxOBUX JUCIUIUIIH 1HO3EMHOIO
MOBOIO; CTYJIEHTH MOXYThb OpaTH ydacTb y Hporpamax
aKaJeMIYHOT MOOIJIBPHOCTI Ta 3aXMINATH KBajdidikaliiHy
poboTy 1HO3eMHOI MoOBOw. Bukiamaui  kadeap
[HcTUTYTY 610JTOTIi, XIMiT Ta 6G10pECYpPCIB MAaOTh JOCBIJ Y
CTBOPEHH1 TBEPJIOTUILHUX Ta KOJIOIJHUX CUCTEM, CUHTE3I
IIMPOKOTO  CIEKTPY  HAHOYACTMHOK, BHUKOPHCTAHHI
G13UKO-XIMIYHMX ~ METOAIB  aHaldidy  CUPOBUHU 1
(dbapMalleBTUYHUX TIpernapariB, CyMillell HEOpPraHIYHUX 1
OpTraHiYHUX PEYOBHH, KOMIO3UTHHUX MaTepiaiiB.
[Iporpamy po3poOneHO y BIAMOBIAHOCTI A0 CTaHAAPTy
BUIIOI OCBITH YKpaiHH: IPYTHid (MariCTepCLKHﬁ) piBEHBD,
raiay3b 3HaHb 10 Hpnpoz[Hqu HayKH, crieriaabHicTh 102
«Ximis. 3aTBepz[>KeHoro 1 BBEICHOTO B [III0 HAKa30M
MinictepcTBa ocBiTH 1 Hayku Ykpainu Big 04.03.2020 p.
Ne 381.

1.4. IlpuaaTHicTh BUIYCKHUKIB /10 NPaleBJAIITYBAHHS Ta N0JAJIbIIOI0 HABYAHHSA

[IpunatHicTs 10

[IpancBJIaliITYBAHHA

[Ipodeciiina AisTBHICTE B Tady3l XIMIYHHX JOCIIIHKCHB;
XIMIYHOTO aHaii3y, KOHTPOJIO Ta CHUHTE3y; XIMIYHHX,
dbapmaneBTHYHUX,  HadTOra3oBMX,  XapyoBUX  Ta




arpoXiMIYHMX TEXHOJOTIH; Ol10TeXHOJOriH; XIMIYHOL
eKOJIOTHi Ta KOHTPOJIIO OTOYYIOUOTO CEpelOBHIIA,
KPUMIHATICTUKH

daxiBenb Moke 3aiiMaTu mepBuHHI mocaau 3a JIK 003-
2010 Ta 3maTHMII BMKOHYBAaTH BIANOBIAHI Mpodeciiini
poboTu:
2113 — Ilpodecionanu B ramysi Ximii
2113.1 - HaykoBi criiBpoOITHUKH (X1Mis)
2113.2 — Ximiku
2146 — Ilpodecionanu B ramy3i XIMIYHUX TEXHOJIOT1H
2146.1 - HaykoBi criBpoOITHUKH (XiIMI4H1
TEXHOJIOT1{)
2146.2 — Imxenepu XiMiku
2310 - Buknagaui yHIBEpCUTETIB Ta BUILUX
HaBYAJIILHUX 3aKJIa/iB
2310.2 - [amIi BUKIIagadi yHIBEPCUTETIB Ta
BUIINX HABYAJIbHUX 3aKJIa/iB

HOI[aJ'II)HIC HaB4YaHHA

MoOXIMBICTh 3700YTTS OCBITH Ha TPETHOMY (OCBITHBO-
HayKOBOMY) PiBHI.

HaOyTTs yacTkoBuX KBamidikaIlii 3a IHITUMH
CIEIAJILHOCTSIMA B CUCTEMI HICISIIUIIIOMHOI OCBITH.

1.5. BukiaganHd Ta OMiHIOBAHHSA

BI/IKJ'IaI[aHHH Ta HaBYaHHA

CTyAeHTChKO-IIEHTPOBAHE  HABYaHHS, CAMOHABYAHHS,
po0IEMHO-OPIEHTOBAHE HABYAHHSI, IPAKTUYHE HABUYAHHS
TOIIIO.

OmniHoBaHHS YcHI Ta NHCHMOBI €K3aMEHM, TOTOYHUN KOHTPOJIb,
OPOMDKHHM ~ KOHTpOJIb,  MIACYMKOBHHA  KOHTpOJb,
BUITyCKHA KBajidikamiiiHa podoTa.
1.6. IIporpaMHi KOMIIETEHTHOCTI
InTerpanbna 31aTHICTh PO3B’A3yBaTH CKJAJHI 3ajayl 1 MpoOJeMu y
. ramy3i xiMmii abo y mpolieci HaBYaHHS, IO mepeadayae
KOMIIETEHTHICTh ‘ y 1p ’ P

TIPOBENICHHSI TOCIIKeHb Ta/a00 31CHeHHS 1HHOBAIII Ta
XapaKTEPHU3YEThCSI HEBU3HAUYCHICTIO YMOB 1 BUMOT.

3arajbHi KOMIIETEHTHOCTI
(BK)

1. 3HanHg Ta PO3YMIHHS TIPEIMETHOI 00JacTi Ta
PO3yMiHHS TTPOQEeCIMHOI TISITBHOCTI
2. 3paTHICTH BYUTHCS 1 OBOJIOJIBATH CYYaCHUMH

3HAHHSMH.

3. 3patHicTh A0 aOCTPaKTHOTO MUCIEHHA, aHANI3y Ta
CHHTE3Y.

4. 3pmaTHICTP 3aCTOCOBYBATHM 3HAaHHS Yy TPAKTHYHUX
CUTYAIlisIX.

5. 3paTHicTb 10 afganTallii Ta il B HOBIM cUTyallii.




10.

11.
12.
13.
14.

15.

31aTHICTh TeHEePYBATH HOBI /1€ (KpEaTUBHICTB).
3MaTHICTh  BUKOPHUCTOBYBaTHM  iH(MOpMaliiHI  Ta
KOMYHIKAITIH1 TEXHOJIOT1.

3MaTHICT, OLIHIOBAaTH Ta 3a0e3nedyBaTH  SKICTh
BUKOHYBaHUX POOIT.

31aTHICTh CHUIKYBAaTUCSA 3 NPEACTaBHUKAMU 1HIIHUX
npodeciiHMX Tpyn PI3HOro piBHA (3 eKcIepTamu 3
IHIIMX TaJTy3e¥ 3HaHb/BUJI1B EKOHOMIYHOI JIISUIBHOCTI).
3MaTHICTh  CHUIKYBAaTHCS  aHTJINAChKOIO Ta (32
MO>KJIMBOCTI) 1HIIIOIO 1HO3EMHOIO MOBOIO SIK YCHO, TaK
1 TUCEMOBO.

3MaTHICT, MJIATU HAa OCHOBI E€THYHUX MIPKYBaHb
(MOTHBIB).

3MaTHICTH MPAIIOBATH aBTOHOMHO.

3MaTHICTH 10 aKTUBHOTO 30€pEIKEHHS JTOBKLUIIS.
31aTHICT, A0 TOLIYKY, KPUTHYHOTO aHalizy Ta
00poOKku 1H(pOopMALii 3 PI3HUX JTKEPEIT.

30amuicme  ananizygamu puHoK npayi, po3ymimu
npasa ma 0008 ’3Ku cneyianicma.

16. Po3yminusa HeobXionocmi pobomu 3 OOMPUMAHHAM

17.

BUMO2 HOPMAMUBHUX OOKYMEHMIE 3 OXOPOHU Npayi y
XIMIYUHIU 2ay3i.

Po3yminna ocnos ma 3axonodasuoi 6azu npasosoi
OXOpPOHU 00'€KMIi8 IHMeNeKMYAIbHOI 61ACHOCI MA iX
saxucmy 6 Yxpaini ma ceimi.

daxoBi KOMIIETEHTHOCTI
(PK)

3MaTHICTP BHKOPUCTOBYBAaTHM 3aKOHHW, Teopii Ta
KOHIIETi XiMii y TMO€QHAHHI 13 BIATOBIAHUMH
MaTeMaTUYHUMH  IHCTPYMEHTaMH  JUJIi  OIHUCY
MIPUPOTHUX SIBUIII.

3matHiCTh OymyBaTH aJeKBaTHI MOJETl XIMIYHUX
SBWIL, JOCTIPKYBaTH iX JJs OTpUMaHHS HOBHUX
BUCHOBKIB Ta TOTJUOJEHHS PO3YMIHHSA MNPHUPOIH, B
TOMY qHCIT 3 BUKOPHUCTAHHAM METO/IIB
MOJICKYJISIPHOTO, MaTeMaTHYHOTO 1 KOMITHOTEPHOTO
MO/ICTFOBAHHSI.

31aTHICTh OpraHi3oBYyBaTH, TUTaHyBaTH Ta
peantizoByBaTH XIMIYHUI €KCIIEPUMEHT.

31aTHICTh 1HTEPHPETYBaTH, 00'€KTUBHO OIIHIOBATH 1
MPE3CHTYBATH PE3YJIBTATH CBOTO JIOCIIKEHHS.
3MaTHICTh 3aCTOCOBYBATH METOJIA KOMITIOTEPHOTO
MOJICJIIOBaHHSL Il BHPIIICHHS HAYKOBUX, XIMIKO-
TEXHOJIOTIYHUX TMpoOJieM Ta TMpobJieM XiMIYHOTO
MaTepiaJo3HaBCTBA.

3natHiCcTh 3700yBaTH HOBI 3HAHHSA B raiy3i Ximii Ta




IHTErpyBaTH iX 13 YK€ HAsIBHUMH.

7. 3MaTHICTb JOTPUMYBATHCS €TUYHUX  CTAHJAPTIB
JOCIIKEHB 1 MPOo(eCciHHOT MIsITBHOCTI B Taly3i XiMii
(axamemiuHa AOOPOYECHICTh, PU3MKU Ui JHOACH 1
JTOBKIJIS TOIIO).

8. 30amuicms hopmynoeamu HoGi cinomesu ma HAYKO8i
3a0aui 6 eany3i Xximii, eubupamu HanpsMu ma
8I0N0GIOHI Memoou O/l IX p038'a3aHHA HA OCHOBL
PO3YMIHHA CYHACHOI npoOiemamuxu O0CNi0JHCeHb 8
eanysi ximii ma 6epyyu 00 yéasu HAs6HI peCypCu.

9. 30amuicmv obupamu ONMUMAIbHI  Memoou ma
MEMOOUKU OOCTIOHNCEHHS.

10. 30amuicmv opienmysamucs HA 342a1bHOM) DIi6HI 8
nesHill 8y3bKill obnacmi Ximii, wo Jnexcums no3a
Medcamu 8UbpaHoi cneyianizayii.

11. 30amnicms xapaxmepuzysamu O00CASHEHHS XIMIYHOL
HAyKu ma cy4acHuti CmaH XiMiyHo2o eupoOHUYmaea, ix
POJIL Y HCUMMI CYCRIIbCMEA.

12. 30amuicmb  6e3neunoco NoOBOONCEHHs 3 XIMIYHUMU
pevosuHamu, oOepyuu 00  yeacu iX  XiMIYHi
81ACMUBOCMI, V MOMY YUCHL O0YOb-5Ki KOHKDEemHi
Hebe3neKu no8'sa3ami 3 ix BUKOPUCTNAHHAM.

13. 'omosuicms uxkopucmosysamu cy4acHi mMemoou i
MEeXHON02II HAYKOBOI KOMYHIKAyil YKpPAIHCbKOIO ma
[HO3EeMHUMU MOBAMU Y NPODeCitiHill OiIbHOCMI.

1.7. IlporpamMHi pe3y1bTaTH HABYAHHS

ITPH1. 3HaTi Ta po3yMiTH HAyKOBI KOHIIETIIT Ta Cy4acHi
Teopli Ximii, a TaKoxX dbyHIaMeHTanbHl OCHOBH
CYMI>KHHUX HayK.

IIPH2. ['nmu6oko po3yMiTH OCHOBHI (DaKTH, KOHIIEMIIi,
MPUHIUANHK 1 TEOPii, 0 CTOCYIOThCA XiMil HAHOYACTUHOK
Ta XIMii TBEpPIOro TiTa, BUKOPUCTOBYBATH iX IS
pO3B’sI3aHHS CKJIQAHUX 3a7ad 1 MpoOsiieM, a TaKoxX
MPOBEJICHHSI TOCT1KEHD 3 BIJIMOBIIHOTO HANIPSAMY XiMii.
ITPH3. 3actocoByBaTW OTpHMaHiI 3HAHHA 1 PO3YyMIHHS
JUTSL BHUPIMIEHHS HOBHX SKICHMX Ta KUIBKICHUX 3a]1a4

X1Mii.

ITPH4. CuHre3yBaTH XIMiUHI CHOJYKH 13 3aJaHUMHU
BJIACTUBOCTSIMU, aHami3yBaTd iX 1  OIIIHIOBaTH
BIIIIOBITHICTH 3aJaHHM BUMOTaM.

ITPHS. Bononaitu METOIaMH KOMIT FOTEPHOTO

MOJICTIOBaHHSI CTPYKTYpH, TIapaMeTpiB 1 JUHAMIKH
XIMIYHUX CUCTEM.
ITPHG6. 3HaT METONOJOriI0 Ta Opradizauii HayKOBOTO




JIOCITKEHHS.

ITPH7. BinbHO CHOUIKYBaTUCS aHIJINACBKOIO Ta (3a
MOJKJIMBOCTI) 1HILIOK 1HO3EMHOI0 MOBOIO 3 IpodeciiHuX
NMUTaHb, yYCHO 1 MHCHMOBO TMPE3CHTYBATU PE3YIbTATH
JOCTIKEeHb 3 XiMIi 1HO3€MHOI0O MOBOIO, OpaTH ydacTh B
00roBOpeHH1 MpodIeM XiMii.

ITPHS8. BMiTu 5SCHO 1 OJIHO3HAYHO JOHECTH PE3yJIbTaTH
BJIACHOTO JIOCJI/DKEHHS 110 (paxoBoi ayauTopii Ta/abo
HedaxiBIIiB.

IIPHY9. 30uparu, OIIHIOBAaTHM Ta aHaji3yBaTH JaHi,
HEOOX1HI JJIsI PO3B’SI3aHHS CKJIQJHMX 3a7ad  XiMmii,
BUKOPHUCTOBYIOUH BIJIMOBIHI METOJU Ta I1HCTPYMEHTH
poOOTH 3 JTaHUMHU.

IMPH10. IlmanyBatu, OpraHi3oByBaTH Ta 3IHCHIOBATH
EKCIIEpUMEHTAJIbH1 JOCITIIKEHHS 3 XiMii 3
BUKOPUCTAHHSAM Cy4YacHOTO OOJIaJIHaHHS, TPaMOTHO
o0pobmsiT  iX pe3yiapTaTH Ta pPOOUTH OOIPYHTOBaHI
BHCHOBKH.

IMPH11. Cknagatu TexXHIYHE 3aBJaHHS [0 MPOEKTY,
PO3MOJIISATHA Yac, OPraHi30BYBaTH CBOIO pOOOTY 1 poOOTY
KOJIEKTUBY, CKJIaJaTH 3BIT.

IIPH12. OuiHioBaTy pU3MKU y npodeciiiHii TisIbHOCTI
Ta 3MIUCHIOBATH 3aro0KH1 mii.

IIPH]I3. Iumepnpemyeamu eKCnepuUMeHmaibHo
ompumani O0aHi ma cniegioHocumu ix 3 8i0NOGIOHUMU
meopiiamu 8 XiMil.

IIPH 4. Bonooiunss  3acanvnoro  memooonozi€ro
30IUICHEeHHsL HAYKOBO20 OOCTIOHNCEHHS.

IIPHI15. Bwmimu 30itcHiogamu OCHOBHI MEXHOA02IUHI
onepayii 3 6UPOWYBAHHA MOHOKPUCATIIYHUX Mamepiais,
00pOOKU iX N0BEPXHI Ma OOCNIONHCEHHS IX 81acmMuU8ocmel.
IIPH16. Bmimu cuumeszygamu ma O0CIONCYBAMU
Hanomamepianiu pi3HUX Klacie. 3Hamu 0cooau8ocmi
HOBOOIHCEHHS 3 HUMU.

IIPH17. Po3ymimu npunyunu Kepy8auHs 6UMIPIOEATbHUM
ma  eKcCnepumMeHmanbHum  OOJNAOHAHHAM | GMimu
CmMeopoeamu nPOCmi asMoMamu308aHi yCmMaHO8KU.

1.8. PecypcHe 3a0e3neueHHsi peaJisaiii nporpamMu

Kanpose 3a0e3neuenns

3MICHIOETHCS BUKJIAIAIBKUM CKJIAJIOM MTPOCKTHOI TPYIIH,
sKa YTBOpPEHa Yy CKJajl BIAMOBIJAIBHOI 3a IMiJATOTOBKY
3100yBaviB BUILOI OCBITH Kadenpu XiMmii Ta eKCHepTHU3H
xapuosoi npoaykiii IbXb UHY Tta BukiIamauyamu 3 1HIIHX




(baKkyIbTETIB TA IHCTUTYTIB .

MarepiajJbHO-TEeXHIUHE
3a0e3neYeHHs

Hasisne nabGoparopHe oOnaaHaHHA XIMIYHHX Kademap
JI03BOJIIE  TIPOBOAMTHU  JIOCHIKEHHS  PI3HOMaHITHUX
(G13MYHUX TOKA3HUKIB HAIIBIPOBIAHUKOBUX MAakKpo- Ta
HAHOKPHUCTANTIB:

aBTOMATU30BaHI YCTAHOBKU JJII HU3HKO- T4 BUCOKO-
TeMIEpaTypHUX BUMIPIOBaHb EJIEKTPOIPOBITHOCTI
Ta epexty Xomna

aBTOMATHU30BaHl YCTAHOBKHU Au(epeHIiitHO-TepMiy-
Horo aHami3zy ([ATA) ana mpoBeneHHS BUMIpIOBaHb
3a CTaHJIAPTHOIO CXEMOIO Ta TIiJl KOHTPOJEM THUCKY
napy KOMIIOHEHTA,

KOMIT'FOTEpU30BaHa aBTOPChKa YCTAHOBKA JUIsl MOIIA-
poBoro HareceHHs TwtiBoK (ITTTH-1);

KOMITJIEKC OOJagHaHHS [JIi BUPOILYBaHHS MOHO-
KPUCTAJIIB,;

YCTAaHOBKH [JISI XIMIYHOTO Ta XIMIKO-TUHAMIYHOTO
MOJIIPYBaHHSA Ta TPABJICHHS KPUCTATIB;

YCTaHOBKA MIKPOXBUILOBOTO CHHTE3Y;
raMma-creKkTpoMerpuuHa ycranobka AMA-03®
nozumetpu-pagiomerpu CPII-88 Ta Ilomryk MKC-
07;

MiKpocKoI mupokonpodinsHuil Jlatumer, obnaana-
HUM BiJICOKaMepOIo;

Mikpockon MeTanorpadpiuanii MMP, oOnannanuit
B1JICOKaMepOIo;

MikpoTBepaomip [IM-2;

MIKpPOCKOT aTOMHO-cuiioBuit NT-206;

xpomatorpad razosuit Hewlett Packard;
criektpodotomeTp aTomHO-abcopOIiiauil C-115M 3
HAO0OpOM JIamm JiJisi BU3HAYeHHS Oibine 40 XiIMidHUAX
CJIEMEHTIB — 2 TIPHUJIaJIu;

erincomerp JIDD-3m-1;

cnekrpomeTp KOK-3 (YO Ta Bugumuii qianazon);
cunekrpodoromerp MJIP-2 (YD obnacts - BUANMUI
niama3oH - 6nusbka [Y obnacts );

criektpodotomeTp OceanOptics USB-650;
CIIeKTPOPOTOMETP OceanOptics USB-2000
(BuauMHMM miana3oH - oym3bka 14 obmacts );
Amnamnizarop Milkotester Master ECO 3 npucraBkamu
JUTsl BUBHAYEHHS €JEKTPONpPOBITHOCTI Ta pH;

pH merpu mabopatopui pH-150MI 3 kom6iHOBaHM-
mu enektpogamu ICK-10603/7 (3CK-10301/7);
Pedpakromerp nudposuit pyunuit Brix Milwaukee




MAS&T7;
- KomIm'toTepu3oBanuii ioHomip 1U-160M;
- mudponi konaykromerpu BANTE 520, Voltcraft;
- mudponi noteHuiomerpu pH-150, LIDA, Voltcraft;
- ABTOMATHU30BaHI Tra30BO-pIAMHHI  Xpomartorpadu
JIXM-80, CarloErba Mega 5600,
- 2 piaunHI XpoMaTorpadgu XpomMaToH
- obumcmroBanbHa Mepexka y ckiani 30 T1K;
- na0opaTOpHUM IHCTPYMEHT JUISI TEXHOJOTIYHUX
oTIepaIrlii.
Kadeapa mae mmpoki 3B’S3KH 3 PSIAOM HAYKOBUX
oprasizaiiii YkpaiHu Ta 3aKOpJI0HY, B TOMY YHCIIi JOCTYII
10 yHiKaiabHOTO oOnamHanHs neHTpa MANSID (Cyuaga.
PymyHist), 1eHTpiB  KOJIEKTUBHOTO  KOPHUCTYBaHHS
obmamHanasM  npu  JIHY  im. [. ®panka Ta [IHY
iMm. B. Crepanuka
VYeci kadeapu [HcTHTYTY Ol0JIOTiI, XiMIi Ta GlopecypciB B
MMOBHOMY 0OCs31 OCHAIIEHI MEePCOHATILHUMHU KOMII FOTe-
pamu (BCOTO B 1HCTUTYTI BCTaHOBJEHO TmoHaa 50
OJIMHUIb TEXHIYHUX 3aC001B), 5IKI 00 €HAHI B JIOKAJbHY
MEpexy Ta MiaKIo4YeHi g0 wMepexi Internet. Ha
BUITYCKOBiN Kadenpi, a TaKoK B KOMIT IOTEPHHUX KJacax,
niloTh Moaym Oe3mporoBoro 3B’si3ky WiFi, mo nae
MOJKJIMBICTh MpaIloBaTU B Mepeski Ha nepeHocHux [1K.

Indopmaniiine Ta
HABYAJILHO-METOAHYHE
3a0e3neyeHHs .

Hasngnicmo ingpopmauiiitnozo 3abe3neuenns:

1. OdimiitHuii BeO-caiT 3akiaay OCBITH, Ha SIKOMY
po3milieHa OCHOBHa iH(opMalliss mpo HOro JisIbHICTS:
CTPYKTypa; JileH3li Ta cepTudikaThu MPO aKpeAUTAIlIIO;
OCBITHS, HAyKOBa, BHJaBHUYA, aTeCTallliiHA MiSJIbHICTH;
HaBYaJIbHI Ta HAYKOB1 CTPYKTYpHI HiAPO3AUIM Ta iX
CKJIaJ; TepeNiK HaBYAJbHUX JUCHIUIUIIH; TpaBUia
npuiioMy; KOHTaKTHa iH(opMalis.

2. HasBhicTh nocTymy 10 6a3 HEpIOAMYHUX HAYKOBUX
BHJAaHb AHIVIKWCHKOIO MOBOKO  BIAIIOBIZHOTO  a0o
CIIOPITHEHOTO TIPOQLITFO.

3. 3alesmeueHicTh Oi10OMIOTEKM  BITYM3HSHUMH  Ta
3aKOpJIOHHUMHU (HaXOBUMHU TEPIOAUYHUMH BHJIAHHIMHU
BIJIMOBIHOTO 200 CIOPITHEHOT0 MPOdUII0, B TOMY YUC1
1y €JIeKTPOHHOMY BUTJISII.

Hasaenicmo naguanvbHo-memoouuHoz20 3a0e3neuenns.

1. HaBuanpHuii 1yiaH Ta 3alIMCcKa 10 HbOTO.

2. Po6oua nporpama 3 KOXHOT HaBUAJIbHOI JUCIUILIIHU
HABYAJIBHOTO IUIaHY, B TOMY 4YHCJl ONHC HAaBYaJIbHOI
JTUCIUTUIIHU,  PE3yJbTaTH  HABYaHHSA,  Mporpama,




TEMaTUYHUN TUTAaH HABYAJIBHOI JUCITUIUIIHU, METOIUYHI
BKa31BKH [0 JIaDOpaTOPHUX MPAKTUKYMIB, MPAKTHUYHUX
(ceMiHapCHKUX) 3aHITh, 3aBAAHHS 711 CAMOCTIMHOI
poOOTH, IHIWBIAyadbHI 3aBIaHHSI, METOAU KOHTPOJIIO,
pO3pOOJIEHO  MaKeTh  KOHTPOJBHUX  3aBJaHb  JUIA
nepeBipky 3HaHb (PaxoBoi MIATOTOBKM Ta IMporpaMa
MPAKTUKH 32 MOJIYJIBHOIO CHCTEMOK. € KpUTepii OLIHKH
3HaHb 1 BMIHb CTYJEHTIB, 3aBIaHHSA JJII CaMOCTIHHOI
poOOTH CTYIEHTIB. peKOMEHJ0BaHa JiiTeparypa (OCHOBHA,
nomnomiXxHa), iHpopMmariiiiHi pecypcu B [HTepHeT!.

3. KoMmIuiekc HaBYabHO-METOAUYHOTO 3a0e3meueHHs 3
KOKHOI HAaBYAJIbHOI JAMCIUILUIIHM HABYAJIHHOTO IUIAHY, B
TOMY YHCII HaBYIbHUN KOHTEHT (KOHCHIEKT abo
pO3MMPEeHUA  TIaH  JIEKIi), TUTaHW  NPAKTHYHUX
(ceMiHapChKUX) 3aHATh, METOJWYHI BKAa3iBKH 1O
71a00paTOPHUX MPAKTUKYMIB, 3aBJaHHS JJII CaMOCTIHHOT
poOOTH, I1HAWBINyaNbHI 3aBOAaHHS, TNHTAHHS, 3ajadi,
3aBaHHS ISl TMOTOYHOTO Ta MiJICYMKOBOTO KOHTPOIIIO
3HaHb 1 BMiHb CTYJCHTIB, KOMIUJIEKCHOI KOHTPOJIBHOI
poboTH.

4. HauanpHi MaTepiaJii 3 KOXHOI HaBYaJbHOI
TUCIMIUTIHA ~ HaBYAJIbHOTO TUIAaHYy, B TOMY YHCIHI
MIJPYYHUKHU, HaBYaJbHI TMOCIOHWKH, KOHCHEKTH JIEKIIiH
3TIHO 3 TEPEeNIIKOM PEKOMEHJIOBAHOI JiTepaTypu 3
PO3paxyHKy OJIMH MPUMIPHUK HA IT’ATh 0C10 (DaKTUYHOTO
KOHTHHIE€HTY CTYJEHTIB 200 1X HasBHICTh B €JIEKTPOHHIM
dbopMi A1 HeoOOMEeXEeHOT KITBKOCTI KOPUCTYBAaUiB.
MeronuuHi pekOMEHAAmil Il TPOBEACHHS aTecTarlii
3100yBadiB.

HaBuanbHuii nporiec miAroToBkM (paxiBiiB 3a0e3rneyeHHi
y TOBHOMY O00CS31 ayAUTOpisIMH, HaBYaJbHUMHU Ta
HAyKOBHUMHM Jabopartopiamu. [lmoma ayautopHoro ta
nabopatopHoro (GoHIY Ha OJHOTO CTYIEHTa CTaHOBUTH
10 M,

Jlnist 3aiCHEHHST HaBYaJIbHO-BUXOBHOTO TIPOIIECY Ha BECH
TEepPMiH M1JTOTOBKHU MaricTpis, 3a0e3eueHH
HEO0OX1THOI MaTepiaJbHO-TEXHIYHOIO 0a3010.

PiBenp MeToAMYHOrO, J1AOOPATOPHOTO, TEXHIYHOTO
OCHAIIICHHSI JITa0OpaTOPiil TaKWH, IO JO3BOJISIE IIPOBOAUTH
7a00paTOpHI 3aHATTS 3TITHO CYYaCHUX BUMOT. 3 METOIO
JOTPUMaHHS BHUMOT TEXHIKM O€3MeKH, BUPOOHHUOI
caHiTapii 1 MPOTUIOXKEXHOI Oe3meku Bci saboparopii
OCHAIIIEH] HEOOXITHUMHU IHCTPYKIISIMU Ta 1HBEHTApEM.
Koxna  mabGoparopis mae macnopT. HasyanbHi
nabopaTopii 3a0e3medeHi HEOOXITHUM TEXHOJOTTIYHUM




oOnasHaHHSAM,  BUMIPIOBAJIBHUMHM  MpWIagamMu 1
amaparyporo, MarepiajJaMu 1 XIMIYHUMH pEeaKTHUBAMU IS
HAJI)KHOTO TPOBEJCHHS HABYAJIBHOTO IIpolecy 31
cnerianbHOCTi 102 “Ximis™.

1.9. AkagemiuyHa MOOIJILHICTE

HarmionaneHa kpenutHa VYknazeHi JOroBOpH Mpo akageMidyHa MOOUIBHICTH Ha
OCHOBI JBOCTOpOHHIX noroBopiB Mik UHY imeni IOpis

MOOUIBHICTB .
®enpkoBuya Ta 3BO Ykpainu

MixHapoaHa KpeauTHA VYknazeHi [OTOBOpU TMpPO MIKHAPOAHY  aKaJeMiuHy
MoOUTBHICTh (Epa3smyc+) Ha OCHOBI JIBOCTOPOHHIX
noropopie Mk UYHY imeni IOpis ®enpkoBuua Ta
BVY3amu kpain-naptaepiB

MOOLIBHICTH

HaBuaHHS 1HO3EMHHUX [lepenbauena  MOXIMBICTH  HAaBYaHHA  1HO3EMHHUX
3100yBauiB. Bci  y4acHHUKM TPOEKTHOI Tpynmud Ta
BUKJIaJIa4yl BOJIOMIIFOTh AHTJIIMCHKOI0O MOBOIO Ha PIiBHI HE
Hik4e Bl Ta mpoxoamnm ctaxxyBaHHS 32 KOPAOHOM.

3100yBaviB BUIIOT OCBITU




2. IlepeJtik KOMIIOHEHT OCBITHBO-NIPOdeCciiiHOI/HAYKOBOI MPOrpaMH Ta iX JIOriYHa

MOCJiIOBHICTH

2.1. Ilepeaik kommnonent OI1

KOJI H/]T KomnoHeHTH OCBITHBOI MporpamMu KinbkicTh dopma
(HaBYaAJIBbHI TUCHUIUTIHU, KYPCOBI MPOEKTH KpEJIUTIB iJCyM-
(pobGoTH),mpakTHKH, KBami(ikaiiitHa podoTa) KOBOI'O
KOHTPOJIIO
1 2 3 4
Ik 3arajbHOI MiArOTOBKH
O6o0B’s13k0Bi komMmnoHenTn OI1
31101 HayxoBi komMyHiKaIlii aHTTIHCHKOI0 MOBOIO 6,0 3K
31102 OxopoHa mpaiii B raysi 3,0 eK3aMeH
31103 Cy4vacHi METOM aHanizy 5,0 eK3aMeH
31104 Kowmm’torepHa ximist 4,0 3aJIK
31105 ®i3uyHI OCHOBHM HaHOXIMII Ta Ximii 4,0 3aJIK
HaIliBIPOBITHHKIB
3arajgbHui o0csAr 22,0
Huxa npogeciiiHOI MiATOTOBKH
Oo6oB’sa3k0Bi komMmnoHenTn OI1
1101 XiMist HaIiBIPOBITHHUKIB 6,0 eK3aMeH
111102 ABTOMaTH3aIlisl BUMIPIOBATBLHOI TEXHIKH B XIMIYHOMY 5,0 3aJIiK
€KCIIEpUMEHTI
111103 Crparteris i TAKTUKA OPTraHIYHOTO CUHTE3Y 5,0 eK3aMeH
11104 MeToau ociKeHHsS] HAaHOMaTepialiB 5,0 eK3aMeH
111105 HogiTHi MaTepianu B ximii 4,0 eK3aMeH
111106 XiMist eTeMEHTOOPTaHIYHUX CTIOTYK 3,0 eK3aMeH
3arajgbHui 00cHAT 28,0
3arajbHui 00cAT 000B’I3KOBUX KOMIIOHEHT 50,0
JAvcuumuiing BiJIbHOT0 BUOOPY CTYAEHTIB*
IIIIB1.1 | Hanodorokaranis 3,0 3aJIiK
IIIIB1.2 | MoxaentoBanHs XiMIYHHX TTporieciB / MaTeMaTnka B 3,0 3aJIiK
NPUKIAJIHUX 33auax Ximii
IIT1IB1.3 OnTuyHa MiKpPOCKOITist 3,0 3aJIiK




II1IB1.4 | ToukoBi nedekTH B HAMIBIIPOBITHUKAX 3,0 3K
IIIIB2.1 | Ximis nakis i Gpap6 4,5 3aJIK
IIIIB2.2 | XiMist KOCMETHYHUX 3aC00iB 4,5 3aJIiK
IIIIB2.3 | PeakiiiHa 31aTHICTh OPTaHIYHUX CIIOTYK 4,5 3aJIK
IIIIB2.4 | MexaHi3Mu OpraHiqHuX peakiiii 4,5 3aJIIK
IIIIB3.1 | AtomHO-aOCcopOITIHMI eTEMEHTHUN aHai3 5,0 3K
IITIB3.2 Cyd4acHi METO/I XIMIYHOTO aHAIIi3y 5,0 3aJIiK
IIIIB3.3 | /lu3aiin HOBUX (OTOUYTIMBHUX (hoTOMaTEpiaTiB 5,0 3K
IITIIB3.4 | XiMis TOKCHYHHUX PeYOBHUH//{MCIIMIUIIHA BUTHHOTO 5,0 3K
BUOODPY
3aranabHuii 00cAr BUOIPKOBHX KOMIIOHEHT 25
3araabHuiil 00csr 75
IIpakTH4Ha MiAr0TOBKA
TII11 IlepeaunaoMHa NpaKkTUKA 6,0 3aJIK
TII12 Bukonanus MmaricrepcbKoi podooTu 9,0
3aragpHuii 00CSAT NPAKTUYHOI MIATOTOBKH 15,0
3arajbHuil 00CAT OCBITHHOI IPOrpamMu 90

*CTyaeHT 00Mpae mo ABi AMCUUILIIHA 3 KO:KHOTrO0 010Ky IITIB1-IITIB3.




2.2. CtpykrypHo-Jjoriyna cxema OIl

1 cemecTp

2 cemecTp

3 cemecTp

31102
OxopoHa mpatii B ramysi

31101
HayxoBi komyHikauit
AHTIIICBKOI0 MOBOIO

o2
ABTOMATH3ALlisA BUMIpIO-
BA/ILHOT TEXHIKH B XIMIYHOMY
EKCIEPHMEHTI

31103
CydacHi MeToIn aHami3y

31104
Komn’torepHa Ximis

IB3.1
AtomHoO-ancopOLiiHuit
eJleMeHTHUI aHai3

31105
@i3HYHi OCHOBH
HaHOXIMIT Ta XimMil

104
MeToau AoCiKEeHHS
HaHOMarepialiB

MImB3.2
CyuacHi MeToH
XIMIYHOTO aHaTI3y

1101
Ximis
HATIBIIPOBITHHUKIB

II1o6
Ximig eleMeHTO-
OpraHigHUX CIOIYK

II1B3.3
Juzaiin HoBux oTo-
qyTIHBUX (hoToMaTepialis

IIo3
Crpareris 1 TaKTHKa
OpraHiqyHOro CHHTE3Y

MIB1.1
Hanodortokarasnis

II1B3.4
Jlucuuuliga BUIBHOTO
BHOODY

105
HogiTHi MaTepiany B
Ximif

I11B1.2
MopentoBanus
XIMIYHHX NPOLECIB

11
[Tepenpunnomua
TIpaKTHKa

IIIB1.3
OnTHYHA MIKPOCKOTTis

12
BukoHnaHH:
MaricrepcbKoi poboTn

I11B1.4
Toukosi nedexty B
HaMiBIPOBIIHUKAX

IIB2.1
Ximis jakis 1 (hapo

I111B2.2
XiMist KOCMETHYHHX
3ac00iB

I111B2.3
Peakiiiina 37aTHICTE
OpraHiMHUX CHOJIYK

I11B2.4
MexaHi3MH opraHiyHux
peakuii




3. ®opma aTectauii 3100yBa4iB BULIOI OCBITH

ATecTarlisi BUITyCKHUKIB OCBITHBOI mporpamu crnerianbHocTi Nel02 «XIMIS»
POBOJAUTHECA y (DOpMI MyOJIIYHOTO 3aXMCTy BUIYCKHOI KBamidikaliiHoi podoTu Ta
3aBEpIIYETHCS BUAAUYCIO JTOKYMEHTa BCTAHOBJICHOTO 3pa3Kka Mpo MPUCYHKEHHS HOMY
CTYIIEHS MaricTpa 3 MIPUCBOEHHIM KBadi(ikawii: mazicmp Ximii

Bumozu oo keanighikauininoi pooomu

KBamidikamiitna (quruioMHa) poboTa MaricTpa € 3aBepIieHOI0 PO3pOOKOI0, IO
BioOpa)kae 1HTErpajibHy KOMIIETEHTHICTh 11 aBTopa. Y KBami(ikalliiiHiii poOoTi
MOBUHHI OyTH BHKJAJEHI pPE3yJIbTaTH EKCIIEPUMEHTAIBHUX Ta/ad0 TEOPETUYHUX
JOCTIKEHb COPSIMOBAaHMX HA PO3B’SI3aHHS KOHKPETHOI 3amadi  Ximii, M0
XapaKTepU3y€eThCs HEBU3HAUCHICTIO YMOB Ta BUMOT. Y KBamidikamiiHii poOOTI He
Mae OyTH akaJeMIgyHOTO Iiariaty, ¢panbcudikaiii ta ¢padpukarii. Bei kBamidikariiiai
poOOTH IPOXOIATH MEPEBIPKY HA HASBHICTH TEKCTOBUX CITIBIAiHb.

Kpamidikamiitna poboTa ONpUITIOAHIOETECS Ha caiti  Oi0miorexkn UYHY.



4. MaTrpuus BiIlOBiIHOCTI MPOrpaMHUX KOMIIETEHTHOCTEH
KOMIIOHEHTAaM OCBITHBOI IPOrpamMu

31101 | 3102 | 3103 | 31104 | 31105 | IIITIO1 | IIIIO2 | IIIIO3 | III04 | IIIO5 | IIITO6 I III12
Hayko- |Oxopo-na| Cyuyac- KoMm- | ®izpyni | Ximis ABto- |Crpareris| Metogu | HoBiT- | Ximig Iepen Bukon
Bl npari B Hi n’1o- OCHOBHM | HamiB- |Maru3ali| 1 TAKTH- |HOCIIIKE Hi eleMeH | UIIo AHHA
KOMYHIKa| Tamy3i | MeTomu Tep- |HAaHOXiMii| TpPOBix s Ka HHSI | Marepian Mmaric-
) L - . ) . . .. [ToopraH| MHa
il aHami3y | Ha XiMis | Ta XiMii | HHKIB |BHUMIpIOBa| OpraHiuH [HAHOMATe| U B XiMil |~ | TepCch-
AHrTii- HaIBIIPO Jb- oro piasis I9HHUX | TIPaKT KOV
CBKOIO BIIHUKIB HOI TEXHI-| CHHTe- CIIOIYK HKa podoTu
MOBOIO KM B 3y
Ximid-
HOMY
eKcIie-
pUMECH-
Ti
3K1 + + + + + + + + + + + +
3K2 + + + + + + + + + +
3K3 + + + + + + + + + +
3K4 + + + + + + + + + + +
3K5 + =+ + +
3K6 + + + + + + + + + +
3K7 + + + + +
3K8 + + +
3K9 + + + + + + +
3K10 + + +
3K11 + + + + + + + + + + +
3K12 + +
3K13 + + + + + + + + + + +
3K14 + + + + + + + + + + +
3K15 + + + +
3K16 + + +




31101 | 302 | 3103 | 31104 | 31105 | IIITIO1 | IIIIO2 | IIIIO3 | III04 | IIIO5 | IIITO6 I III12
Hayko- |Oxopo-na| Cyuyac- KoMm- | ®izpyni | Ximist ABto- |Crpareris| Metonu | HosiT- | Ximig Iepen Bukon
Bl Tpaili B Hi 1’ 10- OCHOBM | HaIB- |MaTH3ari| 1 TAKTH- |IOCIIIKE Hi eleMeH | UIIIo AHHA
KOMYHIKa| Tamy3i | MeTomu Tep- |HaHOXiMii| TpPOBix i Ka HHS |Martepian Mmaric-
) L - . . . . .. |ToopraH| MHa
il aHami3y | Ha XiMmis | Ta XiMmil | HUKIB |BUMIpIOBa| OpTaHiYH [HAHOMATE| U B XiMil | | TepCch-
AHTTii- HaIBIpo Jb- oro piasis I9HHUX | TIPaKT KOV
CBKOIO BiIHUKIB HOI TEXHI-| CHHTe- CIIOIYK HKa podoTu
MOBOIO KH B 3y
Ximid-
HOMY
eKCcIIe-
pUMCH-
Ti
3K17 + + +
DK1 + + + + + + + + + + + + +
DK2 + + + + +
K3 + + + + + + + + + + +
DK4 + + +
DK5 + + + +
DK6 + + + + + + + + + + +
DK7 + + + + + + + + + + +
K8 + + + + + + + + + +
DK9 + + + + + + + + + + +
DK10 + + + +
dK11 + + + + + + +
PK12 + + + + + +
DK13 + + + + +




1. MaTpuus 3a0e3nedyeHHsi nporpaMHux pe3yiabrariB HapuYaHHA (IIPH) BianoBigHUMM KOMIIOHEHTAMM BUIIIOI OCBITH
3I01 3102 3I103 31104 3105 | MITO1 | [ITO2 | IMITO3 | TIII04 | IIIIOS | 106 I 111V
Hayko- |Oxopo-na| Cyuac- Kom- |Dizpygi| Ximis ABro- | Crpare | Meron | Hosit- | Xjimig [Tepenn| Bukon
Bi mparii B Hi 1’10~ OCHOBH HalliB- | MaTu3a rist i u Hi eeMe |mrmomu| 2AHHA
KOMyHiKa| raysi | METOAW | Tep- | .o .| TPOBiA uist TaKkTU- | Jocnix | marepi HTOOD a maric-
wii aHaizy | Ha XiMist HUKIB | BUMIpIO Ka JKEHHS | QU B ) TepCh-
aHTTiH- MitTa Balb- | opradiu | mamoma | ximii | [AHIY |HPAKTH |  geof
CBKOIO X1M11 HOT HOTO Tepiani HHUX Ka poGoru
MOBOIO HaHiBHp TEXHI- | CHUHTe- B criony
OBITHHK K1 B 3y K
B Ximiu-
HOMY
eKcIe-
pUMEH-
Ti
MPH1 + + + + + + + + + + +
MPH2 + + + + + + + + + +
MPH3 + + + + + + +
MNPH4 + + + +
MPH5 + + +
MPH6 + + + + + +
MnPH7 + + +
nPH8 + + + +
MPH9 + + + + + + + + + +
MPH10 + + + + + + + +
NPH11 + + + + + + +
MPH12 + + +
MPH13 + + + + + + + + + + +
MPH14 + + + + + + + + + +
MPH15 + + + + + + + + + +
MPH16 + + + + +
MPH17 + +







