YepHiBenbkuii HaioHaAbHUM YHiBepcuTeT iMeHi FOQpis ®@eabkoBu4a
(moBHE HaliMEHYBaHHsI 3aKJ1a/1y BUIIOT OCBITH)
HaBuajbHO-HAYKOBHH iHCTHTYT 0ioJjiorii, Ximii Ta 0iopecypciB

(na3Ba iHCTHTYTY/(paKyabTETY)

Kadeapa 6ioximii Ta 6ioTexHoJ10ril
(na3Ba Kadenpn)

CNJIABYC
HABYAJBLHOI JUCIHUILIIHA
bioJoria npoayuentiB BAP

(BKaXIiTh Ha3BY HABYAJIBHOT TUCLHUIUTIHY (1HO3EMHOIO, SKIIO TUCHUIUIIHA BUKJIAJAETHCS 1HO3EMHOIO MOBOIO))

BHOipKOBa

(BKa3zaTu: 000B’A3KOBA)

OcBiTHBO-nIpO(eciiina nporpama bioTexHoJorii Ta OioiHkeHepist
(Ha3Ba mporpammn)
Creniaabhicth 162 — biorexnoJiorii Ta oioiH:keHepis
(BKa3aTu: Ko/, Ha3Ba)
I'aay3s 3nanb 16 — XimviuHa iHKeHepis Ta OioiHikeHepis
(BKazaru: mudp, Ha3Ba)
PiBeHnn BUINOI 0CBiTH Nepinii (0aKaJaBpPCLKHIA)
(Bkaszaru: mepuinii (GakanaBpchkuit)/npyruii (MaricTepChKuii)/TpeTiit (0CBITHBO-HAYKOBHIA)
HaBuajibHO-HAYKOBHIi icTUTYT 0i0J10rii, XiMii Ta OiopecypciB

(Ha3Ba GaKyIbTETy/IHCTUTYTY, Ha IKOMY 3IIHCHIOETBCS MiATOTOBKA (PaxiBIiB 32 BKa3aHOI OCBITHBO-TIPOQECIHHOI0 MPOrpaMoro)

MogBa HaBYaHHS YKPAiHCbKA
(BKa3aTu: Ha IKMX MOBaX YUTAETHCS AUCIHILIIHA)

Po3po6HuKu: K.0.H., IOIEHT, acucTeHT Kadenpu Oioximii Ta 6iorexHosorii Yeban Jlapuca
MuikoJsiaiBHa

(BkazaTu aBTOpIB (BHKNIaAay (iB)), IXHI MOCaM, HAYKOBI CTYIICHI, BUCH] 3BAaHHS)

IIpodaiia BuKkaagayda (-iB) http:/ibhb.chnu.edu.ua/profile/user/83
KonTtakTHuii TeJ1. 58-48-38

E-mail: l.cheban@chnu.edu.ua

Cropinka kypcy B Moodle https://moodle.chnu.edu.ua/course/view.php?id=1961

KOHchIbTaIli'l' OHJIAIH KOHCYJBTAIl{ — mommoHe iiKa o 15.00
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1. AHoTaNist AUCHUIIIHU (MPU3HAYECHHS HABYAJIBHOI IMCUMILIIHN).

bionoris mpomynentiB BAP — gucnummina 3a BHOOpPOM UL CTYAEHTIB  IEPIIOTO
(ObakanmaBpChKOTO) pIBHS HaBYaHHsS 3a CHemialbHICTIO — bioTexHomorii Ta OloiHXXeHEpisl.
[Ipu3HaueHHsT AUCUUIUIIHU - HaJAaHHSA CTYJIEHTAMHU CY4YaCHHUX 3HaHb IPO OPraHi3MHU-NIPOAYLEHTH,
110 3aCTOCOBYIOTHCS B O10TEXHOJIOTI].

2. Mera HaBuYajabpHOl aucuuiLrinu: OCHOBHA MeTa BUBYEHHS AUCLHUILUIIHKA - 3aCBOEHHS
CTyACHTaMH 3HaHb Mpo (i3i0a0ro-06i0XiMiuHI OCHOBM (PYHKI[IOHYBaHHS ~OpraHi3MiB SIK
O1OMPOAYIIEHTIB: TOHATTS MPO Pi3HI THIH XUBJCHHS, 0COOIUBOCTI OynoBH Ta (DyHKIIIOHYBaHHS
aBTOTPO(HUX OpraHi3MiB, O3HAHOMJICHHS 3 pI3HMMH pIBHSAMH Oprasizamii NpOAYIEHTIB, iX
MOIIMPEHHS Ta CUCTEMATUKOI0, PO3yMiHHS 010JI0TIYHOT pOJIi Ta 3HAYEHHS PI3HUX I'PYI OPraHIYHUX
CTIOJIYK Y XKHUTTEAISIIBHOCTI OPTraHi3MiB, 3’ ICYBaHHS MEXaHi3MiB JIii 010JI0T1YHO aKTUBHHUX CIOJYK Ta
HNUBIXH 1X O10CHHTE3Y

3. IIpepekBizuTu. /[0 moyarky BUBYEHHS JUCHUIUIIHU CTYIEHT MOBUHEH HAOyTH 3HaHb PO
OyZIOBY OCHOBHHMX OpPTaHIYHHUX Ta HEOPTaHIYHHMX cronyk (Ximis opraniuna, Ximis HEOpraHivHa,
3aranpHa 0ioximist), 3HaTH OyIOBY MPOKapiOTHYHOI Ta eykapioTnyHoi kiitunu (bionoris kiiTuHm),
BOJIONITH  1HdoOpMaIi€l0 TMpo CUPOBUHHY ©0a3y OiopecypciB (3arampHa Oionoris  Ta
pPeCypCco3HaBCTBO).

4. Pe3yabTaTH HABYAHHS

B pesynbrari HaBuaHHs y 3100yBaviB (OPMYIOTHCS TaKi KOMIIETEHTHOCTI:

3K 01 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHUX CHTYaIlisX

3K 06 HaBuuku 3aiiicHeHHs O0e3neuHol JisUIbHOCTL

OK 11 31aTHICTh BUKOPUCTOBYBAaTH I'PYHTOBHI 3HaHHSA 3 XiMii Ta Oioxnorii B 00css3i,
HEOOX1THOMY JIJIsl TOCSATHEHHsI IHIUX PE3YNbTaTiB OCBITHHOI IPOTPaMH

DK 13 31aTHICT MpaloBaTd 3 OIO0JIOTiYHMMHU areHTaMu, BUKOPHUCTOBYBAaHUMHU Y

010TE€XHOJIOTIYHUX Tpoliecax(MIKpOOpraHi3aMy, TpUOH, POCIUHHU, TBAPUHH,
BIpYCH, OKpeMi iXHi KOMIIOHEHTH)

DK 15 31aTHICTh TPOBOJUTH aHAII3 CHPOBUHU, MarepialiiB, HAaMBOPOAYKTIB, [IITHOBUX
MPOAYKTIB O10TEXHOJIOT1YHOTO BUPOOHHUIITBA

B pe3ynbrari HaB4aHHS POPMYIOTHCS TaKi MPOTrpPaMHi pe3ysIbTaTu

I1P 02 BwmiTu 3miiicHIOBaTH SIKICHUM Ta KUIBKICHUM aHalll3 PEYOBHH HEOPTaHIuHOTO,
OpPraHiuHOTO Ta OIO0JOTIYHOTO TOXOKEHHS, BUKOPHCTOBYIOYM BiJMOBIIHI
METOH.

ITP 06 BMiTH Bu3HauaTW Ta aHali3yBaTd OCHOBHI (DiI3MKO-XIMIYHI BJIACTHUBOCTI

OpraHiuYHUX CIIOJIYK, LI0 BXOAATH JO CKJIaxy Ol0JOriYyHMX areHTiB (OLIKwH,
HYKJICTHOBI KUCJIOTH, BYIJIEBOJIU, JIIIAN).

I1P 10 BMmiTu npoBOAUTH eKCHEpUMEHTalIbHI JOCHIDKEHHS 3 METOK BH3HAYCHHS
BIUIMBY (DI3MKO-XIMIYHHX Ta 010JIOTIYHHMX (PaKTOPIB 30BHIIIHBOTO CEPEJOBUIIA
Ha JKUTTEAISUIbHICTD KIIITHH JKUBUX OPTaHi3MiB.

I1P 12 BukopucTtoBytoun MikpoOioJoriyHi, XiMiuHI, (i3u4Hi, (I3UKO-XIMIUYHI Ta
OloXiMIYHI METOJW, BMITH 3[IACHIOBATH XIMIYHHH KOHTPOIb (BU3HAYEHHS
KOHIIEHTpaLlli pO3UMHIB Je3iH(IKyBaTbHUX 3ac00iB, TUTPYBJIbHUX AareHTIB,
KOHIIEHTpALlli KOMIOHEHTIB MOKMBHOTO CEPEJOBHUIIA TOIIO), TEXHOJOTIYHUN
KOHTPOJIb(KOHIIEHTpallii /HKepea BYIJIEHIO Ta a30Ty Yy KyJIbTYpajbHIM piauHi
YIPOJOBXK MPOIECY; KOHIEHTpalii HIJIbOBOIO MPOAYKTY); MIKpOOioJOTi4HUI
KOHTPOJIb (BU3HAUEHHS MIKpOOIOJOTiYHOT YHCTOTH TMOXHMBHUX CEPEIOBUIIL
micis crepuiizanii, MiKpoOioJoriyHOT YMCTOTH O10JIOTIYHOTO areHTa TOUIO),
MIKpOO10JOTiuHOI YHMCTOTH Ta CTEPUIIBHOCTI OIOTEXHOJOTIYHHX IPOIYKTiB
PI3HOTO PU3HAYEHHSI.




3HATH:
MIPUHITMITYA BUSHAYEHHS Ta PETYIIALIl O10CHHTETHYHOI 3[aTHOCTI O10JIOTIYHUX areHTIB,;

BUMOTH IIOJI0 TMPOBENEHHS aHali3y CHUPOBUHH, MarepialiiB, HamiBIPOAYKTIB, MIILOBHX

MPOYKTIB O10TEXHOJIOTTYHOTO BUPOOHUIITBA,

OPUHIUIH OOTPYHTYBaHHA (hi31010r0-010XIMIYHIX OCHOB O10CHHTE3Y LUTBOBHX MPOIYKT
MPOSIBU aKTUBHOCTI Ta OiosoriunHoi 1ii BAP.

BMIiTH:

MpaIoBaTy 3 010JIOTIYHUMH areHTaMy, BUKOPUCTOBYBAHMMH Y O10TEXHOJIOTTYHHUX TPOIIEC
(MikpoopraHizmu, rpudH, pOCIUHH, TBAPUHH, BIPYCH, OKPEMi IXHI KOMIIOHEHTH),

3MIWCHIOBATH SKICHHM Ta KUIbKICHUM aHali3 PEUYOBMH HEOPTraHIYHOTO, OPTaHIYHOIO
010JI0T1YHOTO MMOXO/KEHHS, BHKOPUCTOBYIOUYH BiATIOBIIHI METOMIH;

1B,

ax

Ta

BU3HAUaTH Ta aHaji3yBaTH OCHOBHI (Di3WKO-XiIMiUHI BJIACTMBOCTI O10JIOTIYHO aKTHBHHX

CIIOJIYK;

3aCTOCOBYBAaTH 3HAHHS CKJIQJy Ta CTPYKTYpH KIITHH Pi3HUX OIOJOTIYHHMX AareHTiB IS

BH3HAYEHHS ONTHMAJIBHUX YMOB KYJIBTHBYBAHHS 3 METOIO OTPHUMAaHHS HAaJCUHTETHKIB BAP;

BUKOPHCTOBYIOUM MiKpOO10JI0TiuHI, XIMiuHi, (13u4H1, (Hi3UKO-XiMiuHI Ta 610XIMiUHI METO/IH,

BMITH 3[[IHCHIOBATH XIMIYHUN KOHTPOJIb MPOJYIEHTIB Ta OCHOBHUX Ki1aciB BAP.

5. Onuc HaBYAJIBHOI JUCHHUILTiIHHA
5.1. ImpakTHYHA KAapTAa HABYAJIbHOI JUCHUILIIHA

KinekicTs roqus
HazBu 3micToBHX JeHHa Gopma 3a04Ha (hopMma
MOJyJlB 1 TEM y TOMY 49HCITi y TOMY 49HCITi
yCBOTO : yCBOTO :
1 I mab | iHO | c.p. a | n |nab |iHxa | c.p.
1 2 3 4 5 6 | 7 8 9(10(11]12] 13
Temu nexkniiinnx 3micToBuii Mmoayb 1. OcoGnuBocTi Oya0BU Ta (PyHKIIIOHYBaHHS OCHOBHUX
3aHATH npoayueHTiB BAP
Tema 1. [TonsTTd po
npoayueHTu, AP, 10 2 2 6
BAJl
Tema 2. OcoGnuBOCTI
OynmoBU Ta
(yHKIiOHYBaHHS 10 2 2 6
POCTIVH SIK
610MpOTyLIEHTIB
Tema 3.
MikpoBoopocTi Ta
rpubu SIK TPOAYLIEHTH 10 2 2 6
BAP.
Pasom 3a 3M1 30 6 6 18
Temu JiekniiHUX 3micToBuii MoayJib 2. OCHOBHI KJlacH MEPBUHHUX Ta BTOPMHHUX METAa0OJIITIB
3aHATH MIPOJIYLIEHTIB
Tema 1. Jliroui Tam
CYMyTHi pEUOBHHH 10 2 2 6
JIKapChKOi CHPOBHHHU
Tema 2. PeyoBuHu
crieniatizoBaHoro 14 2 2 10
(BTOPUHHOTO) OOMIHY
pociuH




Tema 3. Bropunsni
MeTa0oITH
) 14 2 2 10
MIKpPOOHOTO
MOXO/DKEHHS
Tema 4. bionoriuno
AKTHBHI CIIOYKH 12 1 1 10
TBapUHHOTO
MOXO/DKEHHS
Tema 5. Meroau
aHajizy Ta 10 2 2 6
ineatudikanii AP
Pazom 3a 3M 2 60 9 9 42
Veboro romun | 90 15 15 60
HincymkoBa ¢popma .
KOHTPOJII0 3alK
5.2. 3micT 3aBaaHb AJ15 caMOCTiiiHOT po60TH
Ne Ha3Ba Temun
1 | Tunwm XuBIEHHS POAYIICHTIB
2 | IlepcriekTiBH BUKOPHCTaHHS MiKpoBOaopocteii kiaciB Chyanophyta ta
Chlorophyta
3 | OcHoBHI MeTabomiTH rpubiB KJIaCy 0a3HIIOMILIETH
4 | IIpuponHi 6apBHuKHU. bapBHUKM apoMaTUYHOI OYJOBH.
Crionyku 3 X1HOiJHOIO CTpYKTypoto. bapBHuUKY anmidaTuyHOi Ta
AIUKJII4YHOI Oy0BU. bapBHUKM reTeponukiIiuyHoi Oy10BH.
5 | PocnuHHI TOKCHHHU Ta OTpYTH. POCIMHHI TOKCHHU O1JIKOBOT IPUPOIU
TokcrnHu HEOUIKOBOT MPUPOIH (AJIKAJIOI U, CAIOHIHY, ITIIKO3UTH).
6. | ToxcuHM MIKpOOHOTO TOXOPKEHHS
7. | Jlikapchka cupoBHHA TBAPUHHOTO MOXO/HKEHHS: MPOIYKTH
KUTTEISTBHOCTI MEOHOCHUX OJIK1I, MEANYHI 1’ SIBKU, pUO’ TUUi KHUP,
YKOBY MEJIMYHA.
8. | HoBiTHi MeTOaM BUALIEHHS Ta OYUCTKH LITHOBUX MPOAYKTI HA OCHOBI
BAP.

6. OcBiTHI TexXHO0JI0Tii, METOAM HABYAHHA i BUKJIAJaHHS HABYAJILHOI TUCHHUILIiHN

®opmu opranizanii HABYAHHSA: JIEKIis, TaOOpaTOpHE 3aHATTS, IHAUBIAyallbHE HaBYAJIbHE

3aHATTA, KOHCYJ’II)TaIIiSI.

MeToau HaBYAHHS: CJIOBECHI (pO3MOBiAb, MOSCHEHHS, JEKIlisf), HAOYHI (IEMOHCTpAIlis,
UTIOCTpallisl, CIIOCTepeKEeHHsI), MpakTu4Hi (JlabopaTopHa poOora), poboTa y rpymax, po3B’3aHHS

MPAKTUYHHUX KEHCIB.

7. KOHTpoJIb Ta OLiIHIOBAHHS Pe3yJIbTATIB HABYAJbHHMX IOCATHEHb CTYIEHTIB 3 HABYAJIbHOI

J1J11 KOHTPOJIIO 3aCBOEHUX 3HAHB MPOBOJAATHCS YCHI T4 MUCHbMOBI ONMUTYBAaHHS, TECTYBaHHS,

JTUCHUILIIHYA

Bunu Ta (popMHu KOHTPOJIIO

KOMILIEKCHI KOHTPOJIbHI POOOTH.
3ajiik npoBoAUTHLCA Y GOPMi TECTOBOI0 KOHTPOJIIO.




Kpurepii oniHiOBaHHS pe3yJibTATiB HABYAHHS 3 HABYAJIbHOI TMCUUIIIHH

Kpumepii oyinrosannsn euKkonanusa nadbopamoprux pooim:

50 — CTyIeHT caMOCTIHHO BUKOHAB BCi 3aBJaHHs JJabopaTropHOi poOOTH, akypaTHO 0(pOpMUB 1
BYACHO 3/1aB IMPOTOKOJ, YiTKO, BUIBHO BIIOBi/Ia€ HA KOHTPOJIbHI 3alTUTAHHS,

40 — CTYIEHT CaMOCTIiTHO BUKOHAB BC1 3aBJIaHHSI JTAOOpAaTOPHOI poOOTH, aKypaTHO OPOPMUB 1
BYACHO 3/1aB MMPOTOKOJ, IPOTE MPUITYCKAETHCS TOMUJIOK TP BiJIIIOBI/II HA KOHTPOJIbHI 3alTUTaHHS,

30 - CTyZIeHT CaMOCTIHHO BUKOHAB BC1 3aBJaHHs J1a00paTopHOi poOOTH, aKypaTHO 0(hOpPMH
MIPOTOKOJI, IPOTE HEBYACHO 3/1aB MPOTOKOJI, IPUITYCTUBCS IIOMHJIOK IIPH BiJIOBIJII HA KOHTPOJIbHI
3aruTaHHs,

20 — CTyACHT BUKOHAB JIAOOPATOPHY pOOOTY, MPOTE MPUITYCTHBCS MOMUIIOK IIpU 0(pOpMIIeHHI
MIPOTOKOITY, HE MIATOTYBABCS JI0 3aXUCTY POOOTH,

00 — cTyaeHT He BUKOHAB J1a00OpaTopHy poOoTYy.

Kpumepii oyinroeanna mecmyeanns.

Ha mnucemoBoMy TecTyBaHHI cTyneHT oTpumye 1o 10 3aBmaHb MO TepMIHONOTII Kypcy.
MaxkcumanbHy KUTbKICTh OaniB 3a koxkHe 3aBAanHs (0,5) CTyAeHT OTpuMy€e B pa3i HOBHOTO 1 BIPHOTO
BHCBITJICHHS IAaHOTO MTUTaHHS.

Kpumepii oyinrwsanna mooyibHux KOHMpPOAbHUX pooim:

Ha 1-i1 Ta 2-i nmpoMixkHiii MOAYJIBHIN KOHTPOJIBHIM POOOTI CTYIEHT PO3KPUBAE 4 UTAHHS, CEPEN
AKUX 3 TEOPETUYHOro, 1 — MPaKTUYHOrO Xapakrtepy. MakcuManbHy KUIBKICTH OajiB 3a KOXHE
TeopeTHYHe 3aBIaHHs (5) Ta 3a MpaKTUYHE 3aBIaHHA (5) CTYIEHT OTPUMYE B Pa3i MOBHOTO 1 BipHOTO
BUCBITJICHHS JAHOTO MUTAHHS 13 3a3HAUYEHHSM KOHKPETHHUX MPHUKIAAiB. B pasi mogaHHS HEMOBHOI
a00 HETOYHOT BIAMOBI/II MAaKCUMAJIbHA OIlIHKA JIAHOTO 3aBJIaHHS 3HIKYEThCS Ha Oan, kparawii 0,5,
3aJIe)KHO CTYNEHS HETOUHOCTI.

Po3nonin 6aJiB, AKi OTPUMYIOTH CTYICHTH

IToTouyHe TecTyBaHHS Ta caMOCTiliHa poboTa 3aiik Cyma
3MicToBHIA MOIYIb 1 3MiCTOBUI MOJYJb 2 20 100
T1 T2 T3 T1 T2 T3 T4 TS
10 10 10 10 10 10 10 10

3apaxyBaHHs pe3y/abTaTiB He)OPMAJIBbHOI OCBITH
3apaxyBaHHs pe3yibTaTiB HeopManbHOI OCBITH MPOBOJAUTHCS 3rifHO «IlonoxkeHHs mpo
B3a€MOJIIF0 (OpMalibHOI Ta HeQOPMaJIbHOI OCBITH, BU3HAHHS pe3yJbTaTiB HaBYaHHS (3100yTHX
nuigXoM HepopManbHOi Ta / abo 1HGOpPMaNbHOI OCBITHU Yy cHUCTeMl (QOPMaIbHOI OCBITH)»
https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-

osvity.pdf

IoaiTuka kypcy

Briponosxk cemecTtpy il MepeBIpKH 3HaHb CTYAEHTIB Ta KOHTPOJIO 3a CaMOCTIHHOIO
poOOTOIO0 3aCTOCOBYIOTH MHUCHMOBI pOOOTH Ta TECTOBUU KOHTpoJb. [Ipu BHKOHaHHI pi3HUX (hopMm
POOIT CTYyJIeHTH IOBUHHI IOTPUMYBATHCS IPUHLIUIIB aKaIeMi4HO1 T0OpOUYECHOCTI.

[TuTanHs miariaty Ta akaaeMidHOi J0OpodecHOCTI perjameHTyrooTbes 3Y «lIpo Bumry
OCBITY» Ta JOKaJbHO-paBoBUMU akTamu 3BO: I[lpaBuna akagemiyHoi J10OpOYecHOCTI Yy
YepHiBELILKOMY HaI[lOHAJILHOMY YHIBEPCUTETI iMeHl1 HOpis denpKkoBHYA
https://www.chnu.edu.ua/media/lnojdab4/pravyla-akademichnoi-dobrochesnosti.pdf

[TomoxxeHHs Mpo BUSABJICHHS Ta 3amoOiraHHs TUiariaty y YepHiBebKOMY HaIlliOHAJTBHOMY
yHiBepcuteti imeHi FOpis ®enproBuya https://www.chnu.edu.ua/media/n5nbzwgb/polozhennia-
chnu-pro-plahiat-2023plusdodatky-31102023.pdf
ta Etnununii xonmexc YepHiBelnpbKoro HaiioHanbHOro yHiBepcuteTy imeHi IOpis @enpkoBuua
https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivetskoho-natsionalnoho-
universytetu.pdf



https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-osvity.pdf
https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-osvity.pdf
https://www.chnu.edu.ua/media/lnojdab4/pravyla-akademichnoi-dobrochesnosti.pdf
https://www.chnu.edu.ua/media/n5nbzwgb/polozhennia-chnu-pro-plahiat-2023plusdodatky-31102023.pdf
https://www.chnu.edu.ua/media/n5nbzwgb/polozhennia-chnu-pro-plahiat-2023plusdodatky-31102023.pdf
https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivetskoho-natsionalnoho-universytetu.pdf
https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivetskoho-natsionalnoho-universytetu.pdf
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M. C., KoBanboB B. M. — X. : Bua-so HOAY «3omoTi cropinku», 2001. — 408 c.
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7. HepxxaBna @apmaxoriess Ykpaimm: B 3 Tomax / JlepaBHe MiJIPUEMCTBO
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