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IMocuianust Ha TUcTaHUiitHUil pecypc: Google classroom, bbb.
IIporpama HaBYAJIbHOI AUCHUILTIHA

1. Onuc HABYAJILHOI AMCIUILIIHHA, TI MeTA, MPpeIMeT BUBYAHHS
Ta pe3yJbTATH HABYAHHS

JMucuurmiina "IlpoOmeMHI NHUTaHHS CydacHOi O10TEXHOJIOTIl" BHUKJIAMAETHCS 3T1IHO
HABYAJIBHOTO MJIaHY MIATOTOBKMA MAaricTpiB Ha (akyabTeTi 010TE€XHOJOrIi 1 O10TEeXHIKH,
pU3HAUYCHA O3HAWOMUTHU CTYACHTIB 3 MPOTUPIYUSIMHU 1 CKJIATHOIIAMH, SIKI BUHUKAIOTh
BHAC/IIJIOK HAA3BUYANHO MIBUAKOTO PO3BUTKY HAyKH 1 BHpPOOHHITBA B Talys3l
010TeXHOJIOT11, IO JAOTOMOXKE HE JIMIIE CTYACHTaM, a il rpoMajsiHaM, 3 SIKUMHA OYyIyTh
CHiJKyBaTucsa MaiOyTHi1 (haxiBill, HACTPOIOBATH CBIJIOMICTH HJisi CIPUHHSATTS HOBUX
JIOCATHEHb B 010TEXHOJIOTIT 1 3am00IraTi MKIAJIMBUX HACTIAKIB, sIKI MOXYTh BUHUKHYTH
miJg 4ac poOOTH 3 TeHETHMYHO 3MIHEHWMH O10JIOTIYHUMH 00’€KTaMHU TIpu O10CHHTE31

KOPUCHUX JJIsl OPraHi3My peYOBUH.
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3a cBOIM 3MICTOM JUCIMILIIHA 3aliMa€e Barome MicCIe B MPOIIECi MiArOTOBKU MaricTpiB 3
010TeXHOJIOT1l 1 B y4OOBOMY mpolieci 0a3yeThCs Ha 3HAHHSAX 1 HABUYKax CTYJICHTIB,
3100yTUX MPH BUBUCHHI BCIX OCHOBHUX KYPCIB.

Mera Ta 3aBaanns gucuuiiiHg «IIpodsemMHi nuTaHHi cydacHoi 0ioTexHoJI0Tii»

Meta kypcy «IIpobieMHi mUTaHHS Cy4acHOI 010T€XHOJIOTIi» MOJIATae B TOMY, I100:

a) JIOTIOMOTTH CTYyJIEHTaM BHSIBUTH 1 c(pOpMyBaTH HAMpSMKH, XapakTep mpoodieM i
OCMHUCTUTH PI3HOMAaHITHUM HayKOBUH 1 TEOPETUYHHI MaTepial, 0 OTPUMYETHCS i Yac
HABYaHHS,

0) IOTMOMOITH CTyJCHTaM YSBUTH COO0i, IO OIOTEXHOJIOTIYHA TMPOMUCIIOBICTh
BITHOCUTBCS JI0 OJHI€I 3 OUIbII HAYKOEMHUX Tady3eid B CBITI; JOMOMOITH CTyACHTaM
3aCBOITH, IIO COLIAJBHO 1 KUTTEBO BAXJIMBUMHU IpoOJEMaMU €: OXOPOHa 3J0pOB’S,
3a0e3MeUyeHHs] JIIOJMHU TPOAOBOJIBCTBOM, OXOpPOHA MPUPOAHOIO CEpeloBUIIA 1
eHepro3ade3neyeHHS.

IIpenmerom BUBYCHHS  AuciMIUIiHUM  «[IpoOieMHl muTaHHS  CydacHOi
010TEXHOJIOT1» € HEBU3HAUEHOCTI 1 MOPAJbHO €TWYHI CKIIQJHOINI MPU 3aCTOCYBaHHI
O10TEXHOJIOTTYHUX MIAXOAIB TPHU BHPIIMIEHHI 0ararboX MEIWYHUX MPOOJIEeM TEHHOIO
JKYBaHHS MPAKTUYHO HEBWJIIKOBHUX XBOPOO.

[Ipu nmocsirHeHH1 MOcCTaBieHOi Oararo(yHKIIIOHATBHOT METH, Y CTYJEHTIB MaloTh
chopMyBaTHCh HACTYIHI 31aTHOCTI:

- 31aTHICTHh pO3pO0JISATH Ta peaI30BYBATH KOMEPIIIIHI Ta HAYKOBO-TEXHIYHI TUIAHH

1 IPOEKTH B raiy3l OIOTEXHOJIOTIl 3 ypaXyBaHHSIM BCIX aCHEKTIB BUPIIIYBAaHOI
npoOJjieMH, BKJIIOYAIOUM TEXHIYHI, BUPOOHWYI, EKCIUTyaTalliiiHi, KOMEpIIiiiHI,
MPaBOBi, MUTAHHS OXOPOHU Ipalll 1 HABKOJIUIIHHOTO CEPEOBUIIIA,;

- 37aTHICTh PO3POOIATH Ta BAOCKOHATIOBATH KOMIUIEKCHI O10TEXHOJIOT11 Ha OCHOBI
PO3yMIHHS HaAYKOBHUX Cy4aCHHMX (DaKTiB, KOHIICTIIIH, TEOPiil, MPUHIIUIIB 1 METO/IIB
O10iHXKEHepii Ta MPUPOJTHUYUX HAYK;

- 3MaTHICTh TPOTHO3YBATH HANPSIMKA PO3BUTKY Cy4acHOI OlOTEXHOJIOTIT B
KOHTEKCTI 3araJIbHOr0 PO3BUTKY HAYKH 1 TEXHIKH;

- 3/IaTHICTb 3aCTOCOBYBaTH MpPOOJEMHO-OpPIEHTOBAaHI METOAM aHajily Ta
onTumizauii Ol10TEXHOJOTIYHUX MPOLECIB, YIOpPaBIiHHA BUPOOHULITBOM, MaTH
HAaBWYKHU MPAKTUYHOTO BIPOBAKEHHS HAYKOBHX PO3POOOK;

- 3/1aTHICTb MPOEKTYBaTM Ta OPraHi3oBYyBaTH OIOTEXHOJOTIUHI  MpPOLECH
IPUPOIOOXOPOHHOTO TPU3HAUECHHS;

- 3IaTHICTh 3HAXOAMTHU aJ€KBATHI IIJISXHU PO3B’SI3aHHS HAYKOBUX NPOOJIEM y rainysi
010TeXHOJIOT1] Ta O101HX)EHEPIi.

1) BuAinATH OCHOBHI MPOOJEMU, MOB’SA3aHI 31 3aCTOCYBAHHAM O10TE€XHOJOTTYHUX

MIIXO/IB Y BUPIIIICHH] 3aB/IaHb B PI3HUX TaTy3s1X MPOMHUCIOBOCTI;

2) 1myKaTH TOSCHEHHS NPUYMH TOSBU MpoOJeM Yy MNHUTaHHSAX O10TEeXHOJOrIl
(nuTaHHs, MOB’sA3aH1 3 CYpOraTHUM MAaTEPUHCTBOM 1 IITYYHHUM 3aIUTiIIHEHHSIM) Yy cdepi,
MOpaTbHO-ETHYHUX BiTHOCHH, TOIIIO.

3) mpaBWIBHO TpPAKTyBaTH 3aKOHHW, IOCTAHOBH, IIOSICHEHHS, SIKI BHPIIIYIOThH
npoOJieMu 010TEXHOJIOTTYHUX MIIX0/IIB B CYCIUIBCTRI;



4) mpoBaauTd poOOTY 13 MEPECIYHMMHU TPOMAASHAMH Ta PO3’ACHATH OCHOBHI
HAyKOBI1 Ta COIliajbHI MPOoOIeMHU O10TEXHOJIOT1T (3aCTOCYBaHHS TPAHCTEHHUX MPOAYKTIB B
pallioH1 JIIOIUHH);

5) cBigOMO MAXOAUTH (1 €TUYHO BUPIIITYBATH) MOMKJIMBOCTI BUKOPUCTAHHS JKHUBUX
CUCTEM B TMPaKTUIl poOOTHM Oil0TeXHOJora (3aCTOCYBaHHS C€KCIIEpUMEHTIB  Ha
TEMJIOKPOBHUX TBAPUHAX);

6) mpopaxoByBaTH pe3yJIbTaTH MOXIWBOTO BIUIUBY BTUICHHS Y BHUPOOHHUIITBO
HOBITHIX pO3p00OK B Tairy3i O10TEXHOJIOTI] (TaKOK MUTAHHS TPAHCTEHHUX IMPOIYKTIB 1
Oprasi3miB);

7) TBepe30 OIIHIOBATH MOJJIMBHHN BIUIUB PE3YJIbTATiB 010TEXHOJIOTHYHUX PO3POOOK
Ha TPOMAJICBKY TYMKY.

8) chopmyBaTH y CTyIEHTIB ySBIEHHS TPO aKTyalbHI MpoOJieMH 1 HOBITHI
IOCATHEHHS B 001aCTI O10TEXHOJIOT1H.

BuxknaganHs K0XKHOI TEMHU JaHOTO KypCY JIEKIH 1 TPAKTUYHUX 3aHATh OyIyeThCs
3a €JIMHOIO0 CXEMOI0, 5IKa BPAXOBYE:

1) HayKOBI Ta TEXHOJOT1YH1 TPOOJIEMHU CydacHO1 010TEXHOJIOT1;

2) npobyieMu O10€THKH Ta JIFOASTHOCTI MPU BUPIIICHH] Mpo0sieM 010TEXHOIOTT;

3) dinocodcrku 1 eTUUHI TPOOIEMHU TOCTIIKEHD B raay31 010TEXHOJIOTT;

4) ropuInyH1 acrieKTu poOOTH B 00JaCTi 610TEXHOJIOTIH;

5) HOBY HayKOBY mnapaaurmy OynoBu BcecBiTy Ta NUISIXM PO3BUTKY TEXHOJIOTIH 3
ypaxyBaHHSM HOBHX TOTJISIIIB.

OnanyBaBuim kypc «IIpoOnemMHI nUTaHHA CydacHOi O10T€XHOJOTIi», CTYJEHT-
MaricTp Mae MpoJAEMOHCTPYBATH HACTYIIHI IPOTPaMH1 pe3yJIbTaTh HABUYaHHS:

- 3M1MCHIOBATH TEXHIKO-€KOHOMIYHI PO3PaXyHKH MPOEKTHOKOHCTPYKTOPCHKHUX
pIIlIEHb Ta aHAJTI3yBaTH Ta OI[IHIOBATU 1X €PEKTUBHICTh, €KOJIOT1YHI Ta COIlaIbHI
HACJIIJIKU Ha KOPOTKO- Ta JOBFOCTPOKOBY MEPCIEKTUBY;

- 3HaTHM MOJIEKYJSIPHY OpTaHi3alil0 Ta PEryJsliio eKcrpecii TeHiB, perumkaliii,
pexkoMOiHaIlii Ta penapaiiii, pecTpukiiii Ta MoAudiKaiii TeHETUYHOTO MaTepialy y
mpo- Ta €yKapioTiB, CTpaTerito CTBOpeHHs pekoMmOiHanTHux JHK mnsa
[IJIECIPSIMOBAHOTO KOHCTPYIOBaHHS O10JIOT1YHUX areHTIB;

- YmpoBamkyBaTh HaOUIbII €()EKTUBHI O10TEXHOJIOTIYHI METOIU Ta MPUHOMU Y
NPaKTUYHY BUPOOHHMYY JISJIbHICTh HA OCHOBI OLIIHKUA €()EKTHUBHOCTI MEpPEeIOBHX
O10TEXHOJIOTIM Ta BpaxyBaHHS 3arajbHUX TEHACHIIN pPO3BUTKY HOBITHIX
010TE€XHOJIOT1H Y IPOBIIHUX KpaiHax;

- 3HaxoAuTH HEOOXiAHY IH(OpMAalil0 y HAayKOBIM Ta MTOBIIHUKOBIN JiTepaTypi,
CJICKTPOHHUX 0a3ax, HIMUX JpKepenax iH(opMallii, OIIHIOBATH i PEJIEBAHTHICTh
Ta JOCTOBIPHICTB;

- OmiHIOBaTH aKTYyaJbHICTh JOCIIIPKYBaHHUX HAyKOBUX NpoOJieM, MPUAATHICTh
BIJIOMUX HAyKOBUX METOIB MJisi iX JOCTIPKEHHS HAa OCHOBI aHaI3y HasBHUX
JAHUX Ta MyOJTIKaIii y MPOBITHUX BUAAHHSIX;

- 3a1HCHIOBATH 3MICTOBY ITOCTAHOBKY 3aJ1au ONTUMI3AIlil B TaTy31 010TEXHOJIOT1] Ta
OloiHXKeHepli, X opManizallito, 0OUpaTH NPHUAATHI METOIU PO3B’SI3aHHS TaKUX
3aJlay 1 OTPUMYBATH 1X PO3B’A3KH 13 33JJaHUM CTYIIEHEM TOYHOCTI.

YMiHHS | 3HAHHS, BiIIIOBIAHO:



1) orpumyBatu iH(}OpMAaLiIO PO OCHOBHI COLIabHI MPOOJIEMH MPHU IIBHIKOMY
PO3BUTKY HAYKH «010TEXHOJIOTISD;

2) opieHTYBaTHCS B OaraToMaHITHOMY KOJI1 IUTaHbh O10TEXHOJIOTI;

3) BHUKOPHUCTOBYBAaTH E€KCIHEPUMEHTAIbHI METOAUM OIOTEXHOJIOTIi B  CBOEl
npodeciiHii TiSIbHOCTI

4) TIpOBOJMTH OIIIHKY IPHUHIIMINIB PEryJIFOBaHHS B O10JIOTIYHUX CHUCTEMaXx 3TiJTHO
HOBO1 HAYKOBOI ITapagurMu;

5) moB’s3yBaTH JiSUIBHICTH OIOTEXHOJIOTA 13 3alUTaMH CYYacHOTO CYCIIJIhCTBA
(romom, exoJIoris, eHepreTHKa, XBOPOOH TOIIO);

6) BMITH BHUIUIITH BY3JIOBI TWUTaHHS TMpPU BHUPIIIEHHI MpoOJIeM Cy4acHOi
010TEXHOJIOT1I;

7) BUKOPHCTOBYBAaTH O10JIOTiYHI CHCTeMH (OpraHi3MH) Ui OTPUMaHHS
PI3HOMAHITHOI MIPOIYKIIIi;

8) BUAUIATA OCHOBHI MOPAJIbHO-CTUYHI TPUHIIUIN POOOTH 3 PI3HUMHU OpraHi3MaMu
3 BUKOPUCTAHHSIM 010T€XHOJIOTTYHUX METO/IIB;

9) siK BIHOKPEMIIIOBATH BaroMi MUTAHHs 010TEXHOJIOTII Bi/I IPYTOPSTHUX;

10) sk MOsACHIOBATH MPOIECH Ta PE3yJbTaTH 110 BUHUKAIOTH MPU BTUICHHI HOBITHIX
PO3pO0OK;

11) anropuTMu BUIUICHHS MIMCHUX Ta YSABHUX TPYJIHOIIB TMpU BUPIIICHHI
OCHOBHUX IIpo0OJIeM CydacHOi OIOTEXHOJOTii - IUIIXIB MIAXOAY JI0 MOXJIMBOCTI
BUKOPUCTAHHS YWBUX OpPraHi3MiB B IPAKTULI POOOTH O10TEXHOJIOra;

12) six copmyBaTu €1MHE YSIBICHHS PO3BUTKY 010TEXHOJIOTI;

13) sk mpopaxoByBaTH pPE3yNbTaTH MOMIJIMBOTO BIUIMBY BTUICHHSI y BUPOOHHUIITBO
HOBITHIX pO3pO0OOK B raiy3i 610T€XHOJOTIi.

2. IlpepexBi3uTH Ta MOCTPEKBI3UTH IMCHUILIIHM (MiCLle B CTPYKTYPHO-JIOTIYHIl
cXeMi HaBYaHHS 32 BiIMOBiIHOI0 OCBITHLOI0 MPOTPAMOI0)

JL1s1 ITOBHOTO 1 yCHINIHOTO 3aCBOEHHS AUCIMILTIHY «IIpOoONeMHI TUTaHHS Cy4acHOT
610TexHOJIOT1» 000B’I3KOBO HEOOX1THE BOJIOIHHSA TAKUMH JUCITUIUTIHAMHY, SK 3arajibHa
Ta HEOpTaHiYHA XiMisl, aHAJTITUYHA XiMis, OlOJIOTIYHA XiMis, OpraHidyHa XiMisl, 3arajabHa
Mikpobiosiorist i Bipycouoris, 3araibHa 1 MOICKYISpDHA TCHCTHKAa 1 MOJICKYJSIpHA
bioTexHomorist 1 iMyHonoris. Kpim nepepaxoBaHuX: CreliadbHAX, Ul YCIIIIHOTO
3aCBOEHHS IAHO1 TUCITUTUIIHU, HEOOX1THI 3HAHHS aHTJIIHNCHKOI MOBH, HE HUX4Ya PiBHSI A2.
3HaHHS aHMINCHKOI MOBH HEOOXIJTHI Il BUIBHOTO YHWTAHHS HAyKOBHX CTaTeu 31
Cl'IeI_[iaJIBHOCTi JUUISL BUCTYITY 3 JIOTIOBIISIMHM HAa HAYKOBUX KOH(EPEHINsAX 1 JIsl BUIBHOTO
CIUIKYBaHHS 3  3aKOPHOHHAMH  KONCTaMH. 3acBOEHHS ~ CY4YaCHHX  METOZIB
O10TEXHOJIOTTYHUX JOCHI/DKEHb € 0a3010 sl poOOTH CHEIiaNiCTiB-010TEXHOJOTIB B
cydacHuX (¢ipMax 1 3akiaagax 010T€XHOJIOTIYHOTO CIIPSIMYBaHHS.

3. 3MICT HABUYAJIBHOI JJUCHUTILJITHA

Tema 1. BCTVII. biorexHosoris fK HayKOBO-NpakTW4YHA AuclUMIUIIHA. ETanm
pO3BUTKY OioTexHoJjorii. bioTexHonorii MaiOyTHbOro. MopanbHUN acneKkT PO3BUTKY
010TEXHOJIOT1i MallOyTHHOTO.



Tema 2. 3ATAJIBHE YSABJIEHHS ITPO BIOTEXHOJIOT'TYHY HAYKY.
HAITPAMKM 1 TAJIY3I. bionika. ['enna ta kinituHHa iHxkeHepis. [LTyunnit Biaoip.
Knonysanns. I'iopuaizanis. biodhapmariis. bioinpopmaruka. biopemimiarris.

Tema 3. CTOBBYPOBI KJIIITUHU. 3ATAJIBHA TH®OPMANLIA 1
XAPAKTEPUCTUKA CTOBBYPOBHUX KJIITUH (Yactuna I). CtoBOypoBi
KJIITHHU. 3arajbHa 1HQpOpMaIls 1 XapaKTepUCTHKa CTOBOYpOBUX KIITHH. 3araibHi
YAIBJICHHS TIPO CTOBOYpOBI KJIITHHH. TepMiHonorqui XapaKTePUCTUKHU CTOB6ypOBI/IX
kiituH. Knacudikaris cToBOypoBUX KIITHH. Knacmbncamﬁ CTOBOYpOBUX KIJIITHH 32
noxokeHHs M. EmOpionanbH1 CTOB6ypOB1 KITUHU 1 1X 3HAYeHHS AJI1 METUYHOl
npaktuku. deranpHi cTOBOYpOBI KiiTHHA. OHA JeKILisl.

Tema 3. CTOBBYPOBI KUIITUHU. 3ATAJIBHA TH®OPMALIA 1
XAPAKTEPUCTUKA CTOBBYPOBUX KJITHUH (Yactuna II).
[TocTtHatanbHi CcTOBOYpOBI KIITHHU (CTOBOYpPOBI KIIITHHU 3pUIOTO OpraHizMmy).
Krnacudikariis ctoBOypoBUX KIITHH 32 JIudepeHiirorodnm noreniianom. CToBOypoBi
KJIITUHU JJI1 OMOJIOJKEHHSI: MOYKJIMBOCTI, HEJOJIKU, MEPCHEKTUBU BUKOPHCTAHHS.
Onna nexkuis.

Tema 3. CTOBBYPOBI KJUIITUHU. 3ATAJIBHA ITH®OPMALIA I
XAPAKTEPUCTUKA CTOBBYPOBUX KJIITHUH (Yactuna  III).
[lepcrieKTHBY BUKOPHCTaHHS CTOBOYPOBHX KIITHH JIJIS OMOJIO/DKEHHS opraHizmy. B
AKOMY BILl CJiJI BUKOPUCTOBYBAaTHM CTOBOYpOBI KIIITUHU I OMOJIOJKEHHS?.
[IpoGnemHi muTaHHs npu PpoOOTI 3 MOCTHATAIBHUMH CTOBOYPOBUMH KJIITUHAMM.
JlixyBaHHSI CTOBOYpOBMMM KJIITMHAMH 1 €THYHI NMHUTAHHSA. ETHYHAa NHUTaHHS TpH
po6oTi 31 ctoBOypoBuMHu kiiTuHamu. KnonyBanus. Ilosuiis [lepkBu. 3akoHonaBya
0asza.

Tema. 4. KJIOHYBAHHSI (Uactuna I). 3arajbHi ysABICHHS TpO
KJIOHYBaHHs. [cTopist kjoHyBaHHA. Buau kinonyBanHsa. [IpupogHe KiIOHYBaHHS.
[Ityune xnonyBaHHs. EmireHeruka 1 ii mexaHi3mMu. EnireHeTnuHuii MexaHi3m
KJIOHYBaHHS. Buau KIOHyBaHb JJisi TPAKTUYHOTO Npu3HaueHHd. KiionyBaHHS 1
OTPUMaHHS CTOBOYPOBHX KIIITHH.

Tema 4. KIIOHYBAHHSA  (Yacruna II). MomnekynspHe KIOHYBaHHS.
Mexanizmu. [locaigoBHICTE d1H.

Tema 4. KNIOHYBAHHS (Yacruna III). Kocmigu. ITnasmigun. daszmigu.
[Ipomotop. [lonimopdizm JOBKUH pecpuKIiiHUX (parMeHTiB. AneHoBipycu. OnHa
JIeKILisl.

Tema 5. TEHHA TEPAIIIS. Ximiuna wmoaudikamiss rexiB. KioHyBaHHS
0araToKJIITUHHUX  OpraHi3miB.  PempoaykTuBHE  KJIOHYBaHHsA. TepanmeBTHYHE
kionyBaHHs. [lepcriekTuBHI mOTpeOu B TepaneBTUYHOMY KiOHyBaHHI. (CBITOBI
TEHJICHITIT PO3BUTKY TEPANEBTUYHOTO KIOHYBaHHS. AJIBTEpHATHBHI TMIiIXOIU B
OTpMMaHHI TAIl€HT-CIEIU(IYHUX JHIA eMOpiOHATBbHUX CTOBOYpOBUX KIIITHH.
JlikyBaHHA CTOBOYpOBMMHM KJITHHamMH B YkpaiHi. KiioHyBaHHs ccaBIiB 1 IHIIMX
TBapuH.

Tema 6. IIPAKTUYHI JOCATHEHHS TIIPU KJ/IOHYBAHHI.
KJIOHYBAHHSA CCABHLIB (Yactuna I). KnonyBanus 6e3  mepecaaku sjep.
KnonyBanHsl 3 MeTOrO BiATBOpPEHHS BUMepinx BuMiB. 4. KiloHyBaHHS iCIIaHCHKOTO
ko3epora. KinonyBannst 6antenra. KiionyBanHs iMreparopcbkoro asamia. KinonyBanHs



riranTcekux nTaxiB. KimonyBanus mamonrta. Komepiiiitne knonyBanHs.KiioHyBaHHs
monuHu. CTaBlEeHHs 10 KJIOHYBAaHHS B CYCNUIbCTBI. TeMa KIIOHYBaHHS B KYJbTYpI 1
MucTenTBl. OaHa JeKIif.

Tema 6. MNPAKTUYHI AOCATHEHHSA IIPU KJIOHYBAHHI.
KJIOHYBAHHSA CCABLIB. MOJIEKYJIAPHE K/IOHYBAHHSA (Yacruna
IT). MonekynsapHe kiIoHyBaHHS. KpOKu MOJEKYISpHOTO KJIOHYBaHHS  HACTYIIHI.
Crocobu otpumanHsi «reHa-BcTtaBkm». Cramii kinonyBanHs /IHK. Pomp mmasmin B
KJIOHYBaHHI. OHA JeKILisl.

Tema 6. HNPAKTUYHI JOCATHEHHSA I[IPU KJ/IIOHYBAHHI.
KJIOHYBAHHSI CCABIIB. BEKTOPU KJIIOHYBAHHS (Yacruna III).
Bektopu mnpu kimoHyBaHHI. CKkJIanoBi kioHyBaHHs. Kocmigu. ®asmigu. IlTyusi
xpomocomu. IIpomoTopu, ix BiAMIHHOCTI. MeToaM MEpPEeBIPKU  YCHIMIHOTO
kionyBaHHs. [lomimepasna nanimtoroBa peakiiss (I1JIP). Ilomimopdizm aoBxuH
pectpukiiinux ¢parmenTis (IIJAP®). Bipycu mnpu kimonyBaHHi. PerpoBipycu.
JlenTiBipycu. AneHoBipycu. MaHinymsuli 3 reHoMoM Bipycy. OaHa Jiekuis.

Tema 7. IPAKTUYHE BTIJIEHHS PE3YJIBTATIB MOJIEKYJISIPHOI'O
KJIOHYBAHHS. Tenna tepamis. XimiyHa wmoaudikaiisi reHiB. KioHyBaHHA
0araToKJIITUHHUX  OpraHi3miB.  PempoaykTuBHE  KIOHYBaHHS. TepameBTHYHE
KJIoHyBaHHs. [lepcnekTuBHI MOTpeOM B TepaneBTUYHOMY KiIOHYyBaHHI. CBITOBI
TEHJICHIIT PO3BUTKY TEPANEeBTUYHOIO KIOHYBaHHS. AJIBTEpHAaTHBHI TMIiIXOAU B
OTPMMaHHI TNall€HT-CIENU(IYHUX JIHIA eMOpIOHAJbHUX CTOBOYPOBHUX KIITHH.
JlikyBaHHs CTOBOYpPOBMMHU KJIITMHAMU B YKpaiHi. KilOHyBaHHS CCaBIiB 1 1HIIUX
TBapHH.

Tema 8. IHPAKTUYHE 3ACTOCYBAHHA ITPOLECIB
KIIOHYBAHHS. KJIIOHYBAHHSA CCABIIIB. KnonyBanHs  ccaBIiB.
KnonyBanns 6e3 mepecaaku saep. KioHyBaHHS 3 METOIO BIATBOPEHHS BUMEPIIHMX
BuaiB. KiloHyBaHHsl icmaHcbkoro koszepora. KionyBaHHsa OanTeHra. KioHyBaHHs
iMIiepaTopcbkoro astia. KiioHyBaHHSI riraHTChKMX nTaxiB. KiIOHyBaHHS MaMOHTA.
Komepuiitne kionyBanHs. KiionyBanHst mroguHu. CTaBieHHS [0 KIOHYBaHHS B
cycrniiabCcTBi. Tema KIOHYBaHHS B KyJABTYp1 1 MUCTEITBI.

Tema 9. IPAKTUYHE 3ACTOCYBAHHSA ITPOLUECIB KJIOHYBAHH/I.
KJIOHYBAHHSA JIFOAUHMU. KinonyBanHs ntonrHu. CTaBieHHs 10 KJIOHYBaHHS B
cycniiabCcTBi. Tema KIOHYBaHHS B KyJAbTYp1 1 MUCTEITBI.

Tema 10. ETUYHI INTAHHA MEJUKO-BIOJIOT'TYHHUX
JOCIIIKEHDb (Yacruna I). 3aranshi nutands  OioeTuku. Exonoriuna 610eTHKa.

Mennuna Oioetuka. CrnaJkoBl 3axXBOpPIOBaHHSA. XBOpoOW, OOyMOBIIEHI JAedeKTaMu
anepnoi JIHK. Kuminiuna tpancranronoris. IlpoGnemHi mnutanHs poOOTH 3
eMOpiOHAMH..



Tema 10. ETHUYHI IIMTAHHSA MEJIUKO-BIOJIOTI'TYHUX
JOCIIIKEHDb (Yactuna II). bioeTnka HayKOBHX JIOCIIIKEHb 3 BUKOPHUCTAHHSIM
TEIJIOKPOBHMX TBAapHWH. 3aKoHOAaBYa 0a3a MEIUKO-O10JOTIYHMX  JIOCIIIKEHb.
3arajibHl €TUYHI BUMOTH JIO BHUKOPUCTAHHS XPEOCTHUX TBApPUH y MEIUKO-
O10JIOTIYHUX ~ EKCIIEPUMEHTAX. Etnka wmemmunoi Oiorexmosorii. Craakosi
3axBOpIOBaHHA. XBopoOu, obymosieHi nedekramu sipepHoi JIHK. Xpomocomni

XBOpOOHU.

Tema 10. ETHUYHI IIUTAHHA MEJUKO-BIOJIOT'TYHUX
JOCHI)KEHb (Macruna III). Koiniuna tpancrutanronoris. ITo3unii BigHOCHO
emOpioHiB. [lo3wuris abcomoructcbka. [losmmiss momipua. [lo3umist miGepasbHa.
Konmerii mono MoMeHTy modarky KuTTsa. EOpionanbHa kouremnilis. KoHremniis
copMoBaHOi HepBOBOi cuctemu. HaryciaibHa koHUEMis. MiKHapoaH1 KOHIIEMIIIi
oo Aii jikaps (eramm). Ilepmmit eram — 11e po6oTa 3 MEIUYHOIO JOKYMEHTAI[IEI0
nauienta. /[pyruit eran. Tpetiii eran. YerBeptuii eran. [I’aruii eran. IIpobmemHi
nUTaHHsA poOoTH 3 emMOpioHaMu. Etanu poboTtu 3 eMOpionamu B YKpaiHi.

4. HABYAJIBHI MATEPIAJIM TA PECYPCH

PexoMenoBana Jiteparypa (0a3oBa)

1. C.B. IlycroBir. bioeTHuHI NPUHUMIIKA Ta MEXAHI3MH pETyIIOBaHHS
MEIUKO-O10JIOTIYHUX  JOCIHIJPKeHb. YKpPAITHChKHi JKypHajd Cy4aCcHUX MpoOsem
Tokcukosorii. [ExektpoH. pecypc]. Pexxum noctyny [http://protox.medved.kiev.ua »]

2. Typoscbka JI. B. Tepminu Ta HOMeHU B HayKOBO-TexHIuH1N cdepi / JI. B.
TypoBcbka // YkpaiHcbka TEPMIHOJOTIS 1 cy4dacHICTh : 30. Hayk. mpaib. — Bum. VI
[Biam. pex. mpod. JI. O. Cumonenko]. — K. : KHEY, 2005. — C. 225-229. (¢.:73-83)]

3. 6. H.JIazapeBa, Hayka Ta innoBarii, 2012 Ne7, ctp.25-27).

4. Cmuxony6 O.l, Cmuxonyd O.O. Etuuni mnpaBuia miji dYac poOOTH 3
eMOpIOHAILHUMH KIITUHHUMH CyclieH3isiMu // Marepianu MIKHApOAHOI HAyKOBO-
npakTuyHoi KoH(pepeHiii “TIpobmeMu KIITUHHOT Ta TKAHWMHHOI TPAHCIUIAHTOJIOTIT M.
[Bano-®pankiBcbk—M. fApemua, 3-4 Bepecus 2003. Tpancranronoris. — 2003. — T. 4,
Nel. - C. 44-45.

5. ETM4HI nuTaHHS Ta HOpMU TpU poOOTI 3 eMOpIOHATBHUMHU TKAHWHAMU JIFOIMHU:
Meron. Pexomenpamii. ABtopu: Cmuxomnyo O.I., Apxunenko [.B., bymmnera B.O.,
Hemuyk M.II., Hounibka A.B., Paaziesceka JI.B., Camycs H.B., Cmuxoay6 O.O. — Kuis,
2004. - 20 c.

6. IcTopis JiKyBaHHS BJIACHUMH CTOBOYPOBUMH KiiTHHAMH. [EnexTpoHHwMiA
pecypc]. Pexxum moctymy [ https://www.autism-mmc.com.ua > ...].

7. o Take ctoBOyposi kmituau? - Mardaleishvili Medical Centre [Enexkrponnuii
pecypc]. Pexum moctymy [https://www.autism-mmc.com].

8. MuHyite, CbOroJICHHS Ta MallOyTHE CTOBOYpPOBHX KTiTHH. [EnekTpoHHuit
pecypc]. Pexxum noctyny [https://alt.ua » bror].



9. Buau cToBOYpOBHX KIIITHH 1 MOXIIMBOCTI 1X 3acTocyBaHHs [EiekTpoHHmMiA
pecypc]. Pexxum noctyny [https://uk.wikipedia.org > wiki].

10. PicT 1 po3BUTOK KJIITHH Ta YMHHUKH, 1110 HA HHOTO BIUIMBAIOTh. [ ENeKkTpoHHuU
pecypc]. Pexxum moctyny [https://naurok.com.ua » test].

11. TaeMHMII HAIIIOTO Tija: HABIIIO HAM CTOBOYPOBI KiIiTUHU? [EnekTpoHHUi
pecypc]. Pexxum noctyny [https://www.6264.com.ua > list].

12. Kiituau ctoBOypoBi - Exnukitonesnis CyuacHoi Ykpainu. [Enekrponuuii

pecypc]. Pexxum noctymy [https://esu.com.ua > articl

13. BiTuM3HsIHA TPAHCIUIAHTOJIOTISI: MPOOJIEMH Ta IepCHeKTHBH. [EnekTpoHHMI
pecypc]. Pexum noctymy [https://emergency-hospital.lviv.ua > ...].

14. ETnuHi Ta I0pUINYHI aCTIEKTH 3aCTOCYBAHHS T€HHUX T€HHUX TEXHOJIOT1H.
[Enexrponnmii pecypc]. Pexxum moctymy [https://corporate-trainings.com.ua» ...].

15. 3anopoxxan B.M., ApsieB M.JIL. bioetuka Ta 6i0o6e3neka. bioeTuka ta
6io00e3neka: [limpyunuk / B.M. 3anopoxan, M.JI. Apses. — K.: 3nopos's, 2013. -45
6 c. [Enexrponnuii pecypc]. Pexxum nocrymy  [https:/files.odmu.edu.ua » lekcii »
bioetika PDF]

16. Cypxuk JI. BioTeXHOJOTiS y Cy4acHOMY CBiTi: KOPUCTH i pu3uku. [EnexTpoHHMi
pecypc |. Pexxum nocrymy [http://www.zn.ua/3000/3100/33134].

JlonomizkHa Jiiteparypa

1. Bioerika Ta 3akonn [Enexrponnuii pecypc]. Pesxxum gocrymy.
[http://www.cbio.ru/modules/news/article.php?storyid=3488].
2. lIpivtnuku Eitamreitna ta itnepa. KiionyBanus nronuay ... [EnexTpoHHMi
pecypce]. Pexxum moctymy [ https://focus.ua » technologies]
3. biotexHonoris y cyyacHomy cBiti. [Enextponnuii pecypc]. Pexxum mpoctymy

[http://www.zn.ua/3000/3100/33134/]

HaByajbHUHA KOHTEHT
5. MeToauka onaHyBaHHSI HABYAJIbHOI JUCHMILIIHMA (OCBITHHOT0 KOMIIOHEHTA)

Meronvka omaHyBaHHS HaBYaJIbHOI MUCHMIUIIHA (OCBITHROTO KOMITOHEHTA)
oxoIuTioe 36 roAuH JieKUil (3 BpaxyBaHHSM 4acy Ha MOJyJIbHY KOHTPOJbHY pOOOTYy Ta
ek3aMeH) Ta 18 roguH NpPakKTHYHUX 3aHATH, a TAKOX BHUKOHAHHS MOIYJIbHOL
KOHTPObHOI pobotu (MKP), HanucanHs pedepary Ha 3aJaHy BHUKJIAJA4EM TEMY.
Kpim niporo, nependavaetsesa 91 roamna Ha caMocTiiiHy po0OTy CTy/IeHTa i eK3aMeH.

[IpakTyHi 3aHATTS 1 caMoOCTiiHa poOoTa CTyjA€HTa MPOBAIATECA 3 METOIO
3aKpIIJICHHS] TEOPETUYHUX TMOJO0KEHb HaBUalbHOI JucHUILTiHU «IIpoOneMHI muTaHHS
Cy4acHOi 010T€XHOJIOT1i».

[linrotroBka 1 HanucaHHs pedepaTiB Ha 3aJaHy TeMy MalOTh Ha MeETI
MOTJIMOUTH 1 PO3IIUPUTH CBITOTJIS CTYACHTA MIOAO JIOCATHEHb 1 €TUYHUX MPOOJIeM


https://naurok.com.ua/test/rist-i-rozvitok-klitin-ta-chinniki-scho-na-nogo-vplivayut-264095.html
https://www.6264.com.ua/list/221769
https://files.odmu.edu.ua/lekcii/bioetika.pdf
https://yvu.com.ua/vitchyznyana-transplantologiya-problemy-ta-perspektyvy/
https://yvu.com.ua/vitchyznyana-transplantologiya-problemy-ta-perspektyvy/
http://www.cbio.ru/modules/news/article.php?storyid=3488
http://www.zn.ua/3000/3100/33134/

cy4yacHoi 010TeXHOJIOT1], sika B JIESAK1M Mipl BUXOAUTH 3a PaMKH JIEKIIIHOI Mporpamu,
10 € MOKa3HUKOM YMIHHS CTYZA€HTa MPaloBaTH 3 HAYKOBOIO JITEPATYPOIO.

OcCHOBHI 3aBJaHHSl LUKIY MPaKTUYHUX 3aHATh — HAJATU CTyACHTaM MpPaKTUYHUX
HAaBUYOK Y BUPIIICHH] TPOOJIEMHHUX MUTaHb CydacHOi 610TEXHOJIOrIi, a came:

- OTpUMYyBaTH 1H(OpPMAIlI0 MPO OCHOBHI COIlaJbHI MPOOJEMH MPU HIBHIKOMY
PO3BUTKY HAYKH «010TE€XHOJIOTISD;

- OpIEHTYBATHUCS B OaraTOMaHITHOMY KOJI1 IUTaHb O10TEXHOJIOT11;

- ¢dopMyBaTH TUIIXH PO3BUTKY CydacHOI Haykw (O10TE€XHOJIOTii) Ta BHPINICHHS
BUPOOHHYNX NTUTaHb;

-IPOBOJIUTH OLIIHKY MPHUHIIMIIB PETYIIOBAHHA B O10JOTIYHUX CHUCTEMax 3TiHO HOBOI
HAayKOBOI IapagurMy;

- TOB’s13aTH ISUTBHICTH O10TE€XHOJIOTIB 13 3alMTaMH CY4acCHOTO CYCIUILCTBA (TOJOI,
€KOJIOT1s1, EHEPTEeTHKA, XBOPOOU TOIIIO);

- BMITH BUJIUISTH BY3JI0B1 MUTaHHS IIPU BUPIIIEHHI TPOOJIEM CydyacHO1 610T€XHOJIOT 1],

- BUJUISTA OCHOBHI MOPaJIbHO-€TUYHI MPUHIMIIK POOOTH 3 PI3HUMHU OpPraHi3MaMH 3
BUKOPUCTAHHSM O10TE€XHOJOTIYHUX METO/IIB.

Ha3zBu po3aijiB, Tem i JeKkmii

Tepmin
BUKOHAHHS HasBu po3miniB i Tem

(TYDKIIEHD)

HazBu po3niiiB, TeM 1 JIEKIIii

1 Po3zgin Nel. BCTYII 1O AUCHIIIJVITHU. Tema 1. BCTVYII
(uactuna I).

Jlekuis 1. 3micT gekuii
biorexHosoris SK HAyKOBO-NIpAaKTW4YHA JucuuIUiiHA. Ertanum
PO3BUTKY O10TEXHOJIOTI].

2 Po3ain Nel. BCTYII 10 AUCHUIIJITHU. Tema 2. BCTYII
(uactuna II).

Jlexknisa 2. 3micT JeKmii
biorexHosorii MaiOyTHROTO. MoOpanbHUN aCMeKT PO3BUTKY
010TexXHOJIOT1H MaitOyTHHOTO.

IpakTnune 3anarTa Nel.
OCHOBHI NMTAHHSA VISl 00TOBOPEHHSA HA

NpakTu4HOMY 3aHATTI Nel.
biorexHosoris Sk HayKOBO-TIpaKTWYHA JucUUIUIIHA. ETtanu
po3BUTKY OiotexHosorii. Etanu po3BUTKY  O10TEXHOJIOTII.
biorexnomnorii MaitOyTHporo. MopalbHUH acleKT PO3BUTKY
010TE€XHOJIOT1 MaOYTHHOTO.
3acBo€HHS | 3akpilvieHHs1 Marepiajly Ha TNPAKTHYHHUX
3aHATTAX BiA0YBa€ThCH Y BUIJISIAI BUCTYIIB CTY/ICHTIB

3 Po3ain 2. HANPSIMHU BIOTEXHOJIOI'Il Tema 3.




3ATAJIBHE VYABJIEHHS PO BIOTEXHOJOI'TYHY
HAYKY. HAITPSIMKMU 1 T'AJTY3I.

Jlekuis 3. 3micT Jekuii
bionika. T'emHa Ta wimituHHA iHXeHepis. [ltyunuii Bigoip.
KnonyBanns. T'iOpupizamisa. biodapmarisa. bioiHpopmaruka.
biopeminiaris.

Po3nin 3. CTOBBYPOBI KJIITHHMN. Tema 4.
CTOBBYPOBI KJUIITUHHU. 3ATAJIBHA THOOPMALIA 1
XAPAKTEPUCTHUKA CTOBBYPOBHUX KJIITUH
(YacTtuna I).

Jlekuis 4. 3MicT Jekmii

CroBOypoBi KJIITHHU. 3arajbHa iHQOpMAIlsS 1 XapaKTePUCTHKA
CTOBOYpOBUX KIITHH. 3arajlbHl ySBICHHS IpPO CTOBOYpPOBI
KJIITUHA. TepMIHOJOTIYHI XapaKTEPUCTUKUA CTOBOYPOBUX KIIITHH.
Knacudikauis ctoBOypoBux kiituH. Knacudikarnist cTtoBOypoBUX
KJIITHH 32 MOXOKeHHsIM. EMOpioHaNIbHI CTOBOYPOBI KIIITHHH 1 iX
3HAYEHHS I MEOUYHOI MpakTUKku. PeTanbHl CTOBOYpOBI
KJIITUHHU.

IpakTnune 3anaTTa Ne2.
OCHOBHI NMTAHHSA VISl 00TOBOPEHHSA HA

NPaAKTUYHOMY 3aHATTI Ne2
bionika. T'enna Ta wimituHHa iHxeHepis. [ltyunuii BigOip.
KnonyBanns. T'iOpumizamis. biodapmaris. bioiHdopmaruka.
biopemimiamis. CroBOypoBi KIITHHH. 3arajibHa iH(opmaris i
XapaKTepUCTUKA CTOBOYPOBUX KIITHH. 3arajbHl YSBICHHS IPO
CTOBOYpOBI KJIITUHHU. TepMIHOJIOTIYHI ~ XapaKTEPUCTUKU
ctoBOypoBux KiiTHH. Knacudikaiiss cToBOypOBUX  KJIITHH.
Knacudikamis  cToBOypoBUX  KJIITHUH 32  MOXOKCHHSIM.
EmOpioHanbH1 CTOBOYpOB1 KJIITUHHM 1 iX 3HAQYEHHS AJI1 MEIUYHOI
npakTuku. deTanabHi CTOBOYpPOBI KIIITHHHU.
3acBo€HHA | 3akpilvieHHsT Marepiajly Ha TPAKTHYHHUX
3aHATTAX Bi0yBa€THCH y BUIJISIAI BUCTYIIIB CTYICHTIB

Pozpin 4. CTOBBYPOBI KJIITHHU. Tema 5.
CTOBBYPOBI KJIITUHU. 3ATAJIBHA THOOPMALIA 1
XAPAKTEPUCTHUKA CTOBBYPOBHUX KJIITUH
(Yactuna II).
Jleknis 5. 3micT Jekuii

[TocTHaTanbH1 CTOBOYPOBI KJIITUHU (CTOBOYPOBI KIIITUHH 3PLIOTO
Opratizmy). Knacudikaris CTOBOYpPOBMX  KIITHH  3a
nudepenititorounM  noreHmianoM. CToBOypoB1 KIITUHHM IS




OMOJIOI>KCHHA MO}KJ'II/IBOCTi, HC,IIOJIiKI/I, MCPCIICKTUBU
BHUKOPUCTAHH:.

Po3ain 4. CTOBBYPOBI KVIITUHU. Tema 6. CTOBBYPOBI
KUIITUHMN. 3ATAJIBHA IHOOPMAILIA I
XAPAKTEPUCTHUKA CTOBBYPOBUX KJIITUH

(Yacruna III)

Jlekuis 6. 3micT Jiekuil

[lepciekTvBM  CTOBOYpPOBUX  KIIITUH V1A OMOJIOJIKEHHS
opraHizmy. B skomy Billl CJIiJI BUKOPHUCTOBYBAaTH CTOBOYPOBI
KIITUHU JJ11 oMoJiokeHHsa? [IpoGiemMHl muTaHHs npu poOoTi 3
NOCTHATAIBHUMH CTOBOYPOBUMH KIITHHAMH. ETWYHI nUTaHHS
pu poOOTI 31 CTOBOYPOBUMH KJIITHHAMHU. JlixyBaHHS
cToBOypoBuMH KimiTuHaMu. KnonyBanss. [lo3wuiis npaBociaBHOI
LEpKBU. 3aKOHO1aBya 0a3a.

IpakTnune 3anarTa Ne3.
OCHOBHI NMTAHHSA VIS 00TOBOPEHHSA HA
NMPAKTHYHOMY 3aHATTI Ne3
[TocTHaTanbHi cTOBOYpPOBI KIITUHU (CTOBOYPOB1 KIITHHH 3pLIOTO

Opratizmy). Knacudikaris CTOBOYPOBHX KJIITUH 3a
nudepenitirorouuM  noteHiiaioM. CToOBOYpOBI KJIITUHH  JJIs
OMOJIOIKCHHSI: MOJKJIUBOCTI, HEIOJIKH, MEPCIEKTUBU
BUKOpUCTaHHA. llepcnekTuBH CTOBOYpPOBUX — KIIITHH TSI

OMOJIOJI’KEHHSI OpraHi3My. B skomy Bill cJiJ] BUKOPUCTOBYBATH
CTOBOYpPOB1 KIITUHU s oMoyiojkeHHs? [IpoGnemMHl TuTaHHS
npu poOOTI 3 TOCTHATAJILHUMH CTOBOYPOBHMMHU KIIITHHAMU.
Etnuni nutanHa npu  poOOTI 31 CTOBOYpPOBUMHM KJIITHHAMMU.
JlixyBannst ctoBOypoBumu kiituHamu. KionyBanus. [losuris
IPaBOCIaBHOI LIEPKBU. 3aKOHO/1aBya Oa3a.

3acBo€HHA | 3akpiluleHHsI Marepiajly Ha MNPAKTHYHHUX
3aHATTAX BiI0yBa€THCHA Yy BUIJISIAI BUCTYIIIB CTYICHTIB.

Poznin 4. KJIOHYBAHHSA. Tema 7. KionyBaHHs
(Yactuna I).

Jlekuis 7. 3micT Jiekuii
3aranbHi YsBIEHHS Ipo KJIOHYBaHHS. IcTopis kinoHyBaHHS. Buau

kioHyBaHHs. [Ipuponne knonyBanHA. IlITydHe KiIOHYBaHHS.
Enirenetnka 1 1 Mexanismu. EnireHeTMuHuid  MexaHi3M




KJIOHYBaHHs. By KIIOHYBaHb 71 MPAKTUYHOTO NMPU3HAYCHHS
KiionyBaHHS 1 OTprMaHHS CTOBOYPOBUX KJIITHH.

Po3ain 4. KIIOHYBAHHS. Tema 8. KJIOHYBAHHSA
(Yactuna II).

Jlekuis 8. 3micT Jekutii.
MornekynsipHe KJIOHYyBaHHS. Kpoku MOJEKYISIpHOTO KJIOHYBaHHS
HACTYIIHI. Crocobu oTpUMaHHS «reHa-sctaBkuw». Cramil
kionyBaHHs JIHK. Ponb mmazmin B KJIOHYBaHHI.

HpakTnune 3anarTa Ned
OCHOBHI NMTAHHSA VIS 00TOBOPEHHSA HA
NPAKTHYHOMY 3aHATTI Ned
3araneHl YsBienHns I[Ipo KinonyBanns. IcTopis KJIOHYBaHHS.

Bumu  KnonmyBannsa.  Ilpupomne — xnonyBanus.  Iltyuyne
KJIIOHyBaHHs. EmireHetukai 11 wmexaHi3mMu. EnireHetnyHuit
MEXaHI3M KJIOHYBaHHs. Buau KIOHyBaHb ISl MNPAaKTUYHOIO
IIPU3HAYECHHS.

KionyBaHHsl 1 OTpuMaHHS CTOBOYpOBUX KJIITHUH. MouekynsapHe
KJIOHYBaHHS. KpOKM MOJEKyAspHOTrO KIOHYBaHHS  HACTYIIHI.
Cniocobu orpumaHHsl «reHa-BcTaBKkW». Cranii kinonyBanHs JJHK.
Ponb mmazmifn B KIIOHYBaHHI.

3acBo€HHA | 3akpiluleHHsI Marepiajly Ha MNPAKTHYHUX
3aHATTAX BiA0OYBA€THCHA Yy BUIJIAAI BUCTYIIIB CTYACHTIB.

Po3nin 4. KJIIOHYBAHHS. Tema 9. KJIOHYBAHHSA
(Yacrtuna III).

Jleknist 9. 3micT Jekuii

Bektopu mpu kinonyBanHi. CkiafoBi kioHyBaHHA. Kocminu.
®azmigu. Htyuni xpomocomu. I[Ipomoropu, ix BIIMIHHOCTI.
Metoau mepeBipkd ycmimHOro KioHyBaHHs. [lomimepasHa
JAHITIOTOBA  PEAKIlis (ITJIP). [Tommopdizm  AOBXKUH
pectpukiiinux ¢parmentiB (I[IJPD). Bipycu npu kioHyBaHHI.
PerpoBipycu. JlentiBipycu. ApneHoBipycu. Manimynsamii 3
T€HOMOM BIpyCy

10

Pozpnin 5. TMPAKTUYHE BTIJIEHHS PE3YJIBTATIB
MOJIEKYJIAPHOI'O KJIOHYBAHHSA. Tema 10. TEHHA
TEPAIIIS.

Jexkuig 10. 3micT Jexkuii




[lonarTs mpo reHHy Teparmiro. XiMiuHa Moaudikallis TeHiB.
KiionyBanHsi 0araTokJITHHHMX OpraHi3MiB. PempoayKTuBHE
KJIoHyBaHHS. TeparneBTuyHe KIOHyBaHHS. [lepcriekTHBHI TOTpedn
B TEpaNeBTUYHOMY KJIOHYBaHHI. CBITOBI TEHJIEHII PO3BUTKY
TEPaleBTUYHOTO  KJIOHYBaHHS. AJIBTEpPHATHBHI MIAXOAU B
OTpUMaHHI  Tall€HT-cIenuIYHNX  JIHIK  eMOpioHATBHUX
CTOBOypoBUX KmiTHH. JliKyBaHHA CTOBOYPOBMMHM KIITHHAMHU B
VYkpaini. KinonyBaHHs ccaBIIiB 1 IHITUX TBApPHH.

HpakTnune 3auarTa NeS
OCHOBHI IUTaHHA AJI151 00TOBOPEHHS HA
NPAKTHYHOMY 3aHATTI NeS

Bektopu mnpu kimonyBanHi. CkianoBi kioHyBaHHsA. Kocminu.
®azminu. Ilryuyni xpomocomu. IIpomoropu, iX BIIMIHHOCTI.
Metonu nepeBipkM yCHIIIHOrO KiIOHYBaHHs. [lomimepasHa
JAHIJIOTOBA  peakKiis (TLJIP). [Tonimopdizm TOBXUH
pectpukiiiiaux (parmentis (IIJJP®). Bipycu npu kioHyBaHHI.
PerpoBipycu. JlenrtiBipycu. AjeHoBipycu. Maninynamii 3
reHomMoM Bipycy. IloHATTS mnpo TreHHy Tepamiio. XiMidyHa
mMonu@ikamia reHiB. KiioHyBaHHS 0araTOKIITHHHUX OpPraHi3MiB.
PenponyktuBHe  KJIOHYBaHHS. TepameBTUYHE  KJIOHYBaHHS.
[lepcnexkTrBHI OTpEeOU B TEparieBTUYHOMY KJIOHYyBaHHI. CBITOBI
TEHACHIII1 PO3BUTKY TEparneBTUIHOTO KJIOHYBaHHS.
AJnpTEpHATUBHI MIAXOAM B OTPHMMAaHHI MAalllEHT-CHEHUPIYHUX
JTiHIA ~ eMOpioHaNBHUX  CTOBOypoBMX  KIITHUH.  JlikyBaHHS
CTOBOYpOBUMHU KIITHHaAMU B YkpaiHi. KiionyBaHHS ccaBIiB i
IHITUX TBApPUH.

3acBO€HHA | 3akpiluleHHsT MaTepialy Ha NPAKTHYHHX
3aHATTAX BiI0YyBA€ThCHA Yy BUIJISAAI BUCTYIIIB CTYJAEHTIB.

11

Poznin 6. IMTPAKTUYHE 3ACTOCYBAHHS ITPOLIECIB
KJIOHYBAHHSA. Tema 11. KNIOHYBAHHS CCABIIB
(Yactuna I).

Jlexknis 11. 3micT JeKmil

KnonyBanus ccaBuiB. KiionyBanus 0e3 nepecagku  saep.
KnonyBanHs 3 MeTOIO BIATBOPEHHS BHUMEPJIMX  BHJIIB.
KnonyBanHsi icmaHcekoro kosepora. KionyBanHsi OaHTeHra.
KnonyBanus iMmneparopcbkoro nsmia. KiioHyBaHHSI TiraHTCHKHX
ntaxiB. KionyBanHs MamoHTa. KomepliliHe KJIOHYBaHHS.
KnonyBanus moauan. CTaBlIeHHS 0 KJIOHYBaHHS B CYCHIBbCTBI.




Tema KJIOHYBaHHS B KYJIbTYP1 1 MUCTEIITBI.
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Po3nin 6. ITPAKTUYHE 3ACTOCYBAHHA
ITPOLIECIB KJIOHYBAHH?I. Tema 12.
KJIOHYBAHHA JIOAWHU (Yactuna II).

Jlekuis 12. 3micTt Jekuii
KnonyBanus moaunu. CtaBiaeHHs 10 KIOHYBaHHS B CyCIIIBCTBI.
Tema kJIOHYBaHHS B KYJIbTYpP1 1 MUCTELITBI.

HpakTnune 3anaTTsa Neb
OcCHOBHI NMTAHHSA )11 00TOBOPEHHS HA
NPAKTUYHOMY 3aHATTI Ne6

KnonyBanns ccaBmiB. KinonyBanHs 06e3 NIEPECATKH  sITIEP.
KionyBanHss 3 METOIO  BIJITBOPEHHS  BUMEPIUX  BUJIB.
KnonyBanHs icmaHchkoro ko3epora. KiionyBanHs OaHTeHra.
KionyBanHs imneparopcbkoro asmia. KiloHyBaHHS TIFaHTCHKUX
ntaxiB. KiionyBanHs MamoHTa. KomepiiiliHe KJIOHYBaHHS.
KnonyBanns moauau. CTaBiieHHs A0 KJIOHYBAaHHS B CYCIIUIBCTBI.
Tema KJIOHYBaHHA B KylnbTypi 1 wmucTenTBl.  KiloHyBaHH:
monuau. CraBieHHs 10 kiIoHyBaHHsS B CycnuibcTBl. Tema
KJIOHYBaHHS B KyJbTYpl 1 MUCTELTBI.

3acBo€HHA | 3akpiluleHHsI Marepiajly Ha MNPAKTHYHHUX
3aHATTAX BiI0YyBA€ThCHA Yy BUIJISAAI BUCTYIIIB CTY/JACHTIB.

13

Po3ain 7. ETUYHI MUTAHHA B BIOTEXHOJIOTTII.
ETUYHI. Tema 13. HNHUTAHHSA MEJIAUKO-
BIOJIOI'TYHUX JOCJIIXKXEHDb (HACTHHA I).

Jlexknisg 13. 3micT Jexknii

3aranpHl nmuTaHHs ~ OloeTukH. Exomoriyna Oloetmka. Meanyna
0ioetuka. CnaakoBi 3aXBOpIOBaHHA. XBOpoOHW, 0OyMOBIEHI
nepexramu  sanepunoi  JIHK. KiiniuHa  TpaHCIIaHTOJIOTIS.
[TpoGnemui muTanHs poOOTH 3 €MOpPiIOHAMHU.
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Po3ain 7. ETUYHI MUTAHHA B BIOTEXHOJIOTTI.
ETHYHI. Tema 14. TNHUATAHHSA  MEIUKO-
BIOJIOI'TYHUX JOCJIILIKEHDb (HACTHUHA II).

Jlekuisa 14. 3micT Jexkmii
bioeTnka HAayKOBHX JOCIIKEHD 3 BUKOPUCTAHHSIM
TEIUIOKPOBHUX TBapWH. 3aKOHOJaBuYa 0aza MeIuKO-010J0TTYHUX
JMOCITDKeHb. 3arajbHI ©THYHI BHMOTH JI0 BHKOPHUCTAHHS




XpeOETHUX TBApUH Y MEIMKO-O10JIOTIYHUX EeKCIIEPUMEHTaX.
Etnka wmennunoi OiotexHosorii. CnaakoBi 3aXBOPHOBAaHHS.
XBopobu, ooymorneHi aedexramu siaepHoi JHK. XpomocomHi
XBOPOOH.

15

Posgin 7. ETUYHI NUTAHHS B BIOTEXHOJIOITI.
ETAYHI. Tema 15. MUTAHHS MEJIAKO-BIOJIOTTYHUX
JTOCJIPKEHD (Yacruna III).

Jlekuis 15. 3micT Jexuii.

Kniniuga tpancmianronoris. Ilosurii BigHOCHO eMOpiOHIB.
[Tozumist  abcomoructebka.  Ilo3umia  nomipHa.  Ilo3umis
mibepanpHa. KoHmeniii Imogo0 MOMEHTY IOYaTKy O KHTTS.
EbGpionansna konmeniisi. Konmeniisi chopmoBaHOi HEpBOBOT
cuctemu. HarycianbHa xoHieniis. Mi>kHapoiH1 KOHIIETIIIT I10/10
nii mikapsa (eramu). Ilepmuit eram — 1e poOoTa 3 MEIUYHOIO
JOKYMEHTAIIIEI0  MAIll€EHTA. Hpyruii  eran. Tpertiit eram.
Uerseptuii eran. [D’aruit eran. [IpoGneMHi muTaHHs poOoTu 3
emOpionamu. ETanu po6otu 3 eMOpioHamMu B YKpaiHi.

IIpakTuune 3ansarra Ne7
OCHOBHI NMTAHHSA VISl 00TOBOPEHHSA HA

NMPAKTUYHOMY 3aHATTI Ne7
3aranpHl uTaHHg — OloeTuku. Exosoriyda Oioetnka. MenuuHa
0ioetuka. CmamkoBi 3axBOPIOBaHHsS. XBOpOOH, OOYMOBIIEHI
nepexramu  sgepnoi  JIHK. Kiiniura  TpaHCIIaHTOJIOTIS.
[IpoGnemH1 nuTanHs poOOTH 3 emOpioHamu. bioeTnka HayKOBHX
JNOCIIJKEHb 3  BUKOPUCTAHHSM  TEIUIOKPOBHUX  TBAapUH.
3akoHomaBua 0a3za MeIUKO-010JIOTTYHHUX JOCHIIKEHb. 3arajibHl
€TUYHI BUMOTH JI0 BUKOPUCTaHHS XpeOETHUX TBAPUH y MEIMKO-
010JIOTIYHUX eKcnepuMeHTaxX. ETuka MeauyHoi O10TeXHOJIOTiI.
CragkoBl 3axXxBOPIOBaHHsS. XBOpoOHM, OOyMOBIeH1 aedeKkTamu
anepHoi JJHK. XpomocomHi xBopoOwu.
3acBo€HHS | 3akpilvieHHs1 Marepiajly Ha MNPAKTHYHHUX
3aHATTAX BiI0yBa€THCHA Yy BUIJISIAI BUCTYIIIB CTYICHTIB.

IpakTnuHe 3anaTTa Ne§
OCHOBHI NMTAHHSA VISl 00TOBOPEHHSA HA
NPaKTHYHOMY 3aHATTI Ne§

Kniniuna tpancmianronoris. Ilosurii BigHOCHO eMOpiOHIB.

[Tosumiss ~ abcomoructchka.  [lo3umis  momipHa.  Ilo3wminis




mioepanpHa.  Konmeniii 1momo MOMEHTY MOYAaTKy JKHTTSL
Eb6pionansna konuemnmis. Konnemniiss cpopMoBaHoi HepBOBOT
cucremu. HarycianbHa koHuemniis. MixHapoiH1 KOHLIEMIIIT 100
nii mikaps (eramu). Ilepmmii ertam — 1e poboTa 3 MEIUYHOIO
JOKYMEHTAIIIEI0  TAIlIEHTA. Hpyruit  eramn. Tpetiit erar.
UYerBeptuii eram. IT’stuit eram. IIpoGmemHi muTaHHs poOOTH 3
emOpionamu. ETanu po6otu 3 eMOpioHamu B YKpaiHi.

3acBo€HHSI | 3aKpilvieHHs MaTepiaJly Ha HNPAKTHYHHX
3aHATTAX BiI0yBa€TbCS y BUIJISIAL BUCTYIIIB CTYIEHTIB

16 MOAYJBbHA KOHTPOJIBHA POBOTA

6. CamocriiiHa po6oTa cTyeHTa

Ha3Bu TeM I NMTaHb, 10 BUHOCUTHCH HA CAMOCTiHHE ONPAIIOBAHHSA
cryaeHToMm B pamkax CPC

Po3ain 1

Tema 1. BCTVII.

OCHOBHI IUTaHHS, AKi Ma€ PO3IJIAHYTH I ONIPALIOBATH CTYACHT
biorexHonoris K~ HAyKOBO-NpaKTWU4YHA  JucuuIUIiHA. ETanm  po3BHUTKY
OiorexHonorii. biorexHomorii MaiOyTHROro. MopanbHUII acnekT PO3BUTKY
010TEXHOJIOT1 MaliOyTHHOTO.
3a TeMmoI0 1 nependayaerbc caMoOCTiiiHA MiATOTOBKA CTyAeHTa /10
NPAKTUYHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Po3mia 2




Tema 2. 3ATAJIBHE YABJIEHHS [TPO BIOTEXHOJIOT'TYHY
HAYKY. HAIIPAMKMU I T'AJTY3I
OCHOBHI NUTAHHS, AIKi MA€ PO3IJISTHYTH i ONPALIOBATH CTYAEHT
bionika. Tewna Ta xmituaHa imkeHepis. Irtyunuit BinGip. KionyBaHHS.
I'6punizanis. biopapmaris. bioindopmaruka. biopemimiartis.
3a Temom 2 mnependavyaeTbCcsl CaMOCTiiiHA MIArOTOBKAa CTyJeHTa [10
NPaKTUYHUX 3aHATH, a Tako:k 10 MKP i ex3ameny.

Po3ain 3

Tema 3. CTOBBYPOBI KJIIITUHU. 3ATAJIBHA TH®OPMAILIS 1
XAPAKTEPUCTUKA CTOBBYPOBUX KJIITUH (Yactuna I). CtoBOypoOBi
KJIITUHU. 3arajbHa 1HQOpMaIlis 1 XapakTepUCTUKa CTOBOYpPOBUX KIITHH. 3araljibHi
YSBJICHHS TIPO CTOBOYPOBI1 KIIITUHU. TEpMIHOJNIOTIYHI XapaKTEPUCTUKHU CTOBOYPOBHUX
kiituH. Knacudikaris ctoBOypoBux kimituH. Knacudikaiiis cToBOypoBUX KJIITHH 3
MOXO/KeHHSIM. EMOpioHanbHI cTOBOYpOBI KIIITHHHU 1 1X 3HAYEHHS JUISI MEIUYHOI
npakTuku. OeTaabHl CTOBOYPOBI KIIITHHHU.

3a Temorww 3 mepexdavaeTrbcs CaMOCTIHHA MiATOTOBKA CTYyJEHTAa [10
NPAKTHYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 3. CTOBBYPOBI KUIIITUHU. 3ATAJIBHA THO®OPMALISA I
XAPAKTEPUCTHUKA CTOBBYPOBUX KJIITUH (Yactuna II).
[locTHaTanbHi CTOBOYpOBI KIITHHH (CTOBOYpPOBI KJITHHU 3pUIOTO OPraHi3my).
Knacudikamis cToBOypoBUX KIITHH 3a TU(EepEeHIIIOI0YUM  OTEHIIAJIOM.
CroBOYpOBI KIITHHU JJISI OMOJIOJKEHHS: MOXJIMBOCTI, HEIONIKH, MEPCIECKTUBU
BUKOPHCTAaHHS.

3a Temorww 3 mepeadavaeTrbcs €aMOCTIHHA MiATOTOBKA CTYyAeHTAa /0
NPAKTUYHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 3. CTOBBYPOBI KJIITUHU. 3ATAJIBHA TH®OPMAIIIA 1
XAPAKTEPUCTUKA CTOBBYPOBUX KJIITUH (Yacruna III).
[lepcriekTHBY BUKOPUCTAHHS CTOBOYPOBUX KIIITHUH JIJII OMOJIOKEHHSI OpPTaHi3My.
B sxoMmy BiIi ciiji BUKOPUCTOBYBaTH CTOBOYPOBI KIITUHU IS OMOJIO/KCHHS?.
[IpoGnemui nutaHHs npu PpoOOTI 3 MOCTHATAILHUMU CTOBOYPOBHMMHU KIIITHHAMU.
JlikyBaHHSI CTOBOYpPOBHMH KJIITHHAMHU 1 €TWYHI NMUTaHHSA. ETW4HAa nutaHHS TIpH
po6oTi 31 croBOypoBuMH KiituHamu. KionyBanns. [To3uitis LlepkBu. 3akoHogaBua
0a3za.

3a Temorw 3 mepeadavaEeTbcsl CaMOCTiiiHA MiATrOTOBKAa CTYJAEHTAa [10
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Po3ain 4

Tema. 4. KJIOHYBAHHS (Yacruna I). 3aranbHi ysSBICHHS TIPO
KiIoHyBaHHsS. IcTopis knonyBanHs. Bumu xionyBanns. [Ipupomne kioHyBaHHS.
tyyne knonyBanHs. EmireHeruka 1 11 mexaHi3Mu. EmireHeTMUHUN MeXaHI3M
KJIIOHYBaHHS. Buam KJIOHYBaHb I TMPAKTHYHOTO Tpu3HadeHHs. KioHyBaHHS 1
OTPUMaHHS CTOBOYPOBHX KIIITHH.

3a Temorw 4 mnepeadavaeTrnbCcs CaAMOCTIHHA MIATOTOBKA CTYyJEHTA [10




NMPAKTHYHHUX 3aHATH, a Tak0K 10 MKP i ek3ameny.

Tema 4. KNIOHYBAHHS (Yacruna II). MonekynspHe KIOHYBaHHS.
Mexanizmu. [TocimimoBHICTE Aii.

3a Temow 4 mnepeadavaEeTbcsi caMOCTiiiHA MiArOTOBKA CTYyJAeHTAa [0
NPAKTHYHHUX 3aHATH, a TaK0K 10 MKP i ek3ameny.

Tema 4. KIOHYBAHHSI (Macruna III). Kocmigu. [hrasmigun. da3migun.
[Ipomortop. IlomiMopdizM JOBXKHUH PECPUKIIHHMX (parMeHTIB. AJCHOBIPYCH.
Onna nexkuis.

3a Temoww 4 mnepeadavya€rbCcsd CaAMOCTIHA MIATOTOBKA CTYyIEeHTa /0
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Po3ain 5

Tema 5. TEHHA TEPAIIISA. Ximiuaa wmoaudikamis reHiB. KinonyBaHHs
0araTokIITUHHUX OpraHi3miB. PemnpomykTuBHE KIIOHYBaHHS. TepameBTHYHE
KJIOHYBaHHs. [lepcriekTHBHI MOTpeOM B TepaneBTUYHOMY KJIOHYBaHHI. CBITOBI
TEHJICHIIIT PO3BUTKY TEPANeBTUYHOIO KJIOHYBaHHS. AJIBTEPHATUBHI MIJIXOAH B
OTPMMaHHI TAall€HT-CIENU(IYHUX JIIHIH eMOpIOHAIIbHUX CTOBOYPOBHUX KIIITHH.
JlikyBaHHs1 CTOBOYpOBMMHU KJiTHHAMU B YkpaiHi. KioHyBaHHS ccCaBIiB 1 1HIIUX
TBapHH.
3a Temor0 S nmnepexdavaerbcss caMoOCTiiiHA MIATOTOBKA CTYAEHTA [0
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Po3aia 6

Tema 6. IIPAKTUYHI JOCATHEHHS T1IPU KJIOHYBAHHI,
KJIOHYBAHHSA CCABUHIB (Uactuna I). KiionyBanns 6e3 mepecaiaku siaep.
KiionyBaHHSl 3 METOIO BIATBOPEHHS BUMEpIUX BHUIB. 4. KIOHYBaHHS 1CIaHCHKOTO
kozepora. KionyBanHsi Oantenra. KioHyBaHHSI 1MIIEpaTOpCHKOTO — JISITIIA.
KnonyBanusi rirantchkux nraxiB. KionyBanHs Mamonrta.  Komepuiiine
kJoHyBaHHs. KnonyBanHs mromuHu. CTaBleHHS 1O KJIOHYBaHHS B CYCHUIbCTBI.
Tema kJIOHYBaHHS B KYJIBTYpP1 1 MUCTELITBI.

3a Temom0 6 mnepexdavaerbcs caMoOCTiiiHA MIATOTOBKA CTYAEHTAa [0
NPAKTUYHHUX 3aHATH, a Takoxk 10 MKP i ek3ameny.

Tema 6. HPAKTUYHI JOCATHEHHSA IIPU K/IIOHYBAHHI,
KJIOHYBAHHS CCABHIB (Macrtuna II). MonekynspHe kinoHyBaHHA. Kpoku
MOJIEKYJISIPHOTO KJIOHYBaHHS HacTynHi. CrnocoOu OTpUMaHHS «TeHa-BCTaBKWY.
Cranii kinonyBanss JJHK. Ponb nna3min B kKJIoHyBaHHI.

3a Temoww 6 mnepeadavaEeTbcsl CaMOCTiiiHA NIATOTOBKAa CTYJAEHTAa [10
NPaKTHYHUX 3aHATH, a Tako:K 10 MKP i ex3ameny.




Tema 6. INPAKTHUYHI JOCATI'HEHHSA ITPU K/IOHYBAHHI,

KJIOHYBAHHSA CCABUHIB (Yactuna III). Bextopu npu KiIOHYBaHHI.
ckianioBi kionyBaHHs. Kocmiau. ®asminu. HItydni xpomocomu. [IpomoTopw,
ix BiAMIHHOCTI. MeToau TmepeBipKH YCHIMIHOTO KiIOHyBaHHs. IlomiMepasna
nanmroroBa  peakuis  (I[IJIP). IlomimopdisM  MOBXKHH  pPECTPUKIIIHHHX
¢parmentiB ([IAP®D). Bipycu npu xnonysanHi. PetpoBipycu. JleHtiBipycH.
AnenoBipycu. MaHInmyms1ii 3 TeHOMOM Bipycy.

3a Temor0 6 mependavyaeTbCA CaMOCTIHHA MIATOTOBKA CTyJIEeHTa 0
NPaKTUYHUX 3aHATH, a Tako:K 10 MKP i ex3ameny.

Tema 7. IMPAKTUYHE BTIJIEHHA PE3VYJIBTATIB
MOJIEKYJIAPHOI'O KNIOHYBAHHSI. Tenna teparmis. XiMiuHa Moaudikarris
rediB. KiionyBaHHsI 0araTOKJIITUHHUX OpraHi3miB. PenponykTuBHE KIOHYBaHHS.
Tepaneprnune kinoHyBaHHS. IlepcrekTuBHI TOTpeOM B TEPaNEBTUIHOMY
KJIOHYyBaHHI. CBITOBI TEHJEHLIi PO3BUTKY TEpPAllEBTUYHOTO  KIOHYBAaHHS.
AJNbTepHaTUBHI MIAXOAU B OTPUMAaHHI Mali€HT-CIeIU(PIYHUX JIIHIA eMOpIOHATbHUX
cToBOypoBUX KmiTHH. JliKyBaHHS CTOBOYpOBMMH KJIITUHAMU B  YKpaiHI.
KiionyBaHHS ccaBIIiB 1 1HIIMX TBAPHUH.

3a Temow0 6 mnepexdavaeTnbcs CaAMOCTIHHA MIATOTOBKA CTYyJEHTAa [10
NPAKTHYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 8. MMPAKTUYHE 3ACTOCYBAHHS ITPOLECIB
KJIOHYBAHHS. KJIIOHYBAHHS CCABIIB. KrnonyBanHs  ccaBIIiB.
KrnonyBanus 6e3 mnepecanku sinep. KiioHyBaHHS 3 METOIO BiITBOPEHHSI BUMEPIIHX
BuiB. KioHyBaHHS icmaHchbkoro ko3epora. KionyBanusi Oantenra. KionyBaHHs
iMIiepaTopchkoro asmia. KiionyBaHHS TiraHTChbKUX NTaxiB. KJIOHyBaHHS MaMOHTA.
Komepmiitne kinonyBanHs. KinonyBanusa mtoguHu. CTaBieHHS 10 KIOHYBaHHS B
cycnuibeTBl. TeMa KIIOHYBaHHS B KYIbTYp1 1 MUCTELTBI.

3a Temorw 8 mepegdavaerbcsl caMOCTIiHA MIATOTOBKAa CTyJAEHTa /10
NPAKTUYHHUX 3aHATH, a Tak0xk 10 MKP i ek3ameny.

Tema 9. ETUYHI INNTAHHA MEJUKO-BIOJIOT'TYHUX
JOCIIIKEHb (Yactuna 1I). 3aranpHi nuTaHHS O0loeTuku. Exomoriuxa
OioeTuKa.

Mennuna 6ioetrka. CraakoBi 3aXBOpIOBaHHS. XBOpoOU, 0OyMOBJEH1 aedeKTaMu
anepnoi JIHK. Kuniniyna tpancrantonoris. I[lpobnemHi nutaHHsS poOOTH 3
eMOpioHaMHU.

3a Temorww 9 mnepeadavaernbcs CaMOCTIHHA MIATOTOBKA CTYyJEHTA [10
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.




Tema 9. ETUYHI IIUTAHHA  MEJUKO-BIOJOI'TYHUX
JOCIIIKEHb (Yacruna 1II). bioetmka HaykoBUX  JOCHIIKCHb 3
BUKOPUCTAHHSAM TEIUIOKPOBHHMX TBAapHWH. 3akOoHOAaB4Ya 0a3a MEIUKO-O010JIOTTIHUX
JIOCTIPKeHb. 3arajbHl €THYHI BHUMOTH JO BHUKOPHUCTAaHHS XpEOCTHHX TBapHH Y
MEIUKO-010JIOTIYHUX eKcnepuMeHTaX. Etmka memuunoi OioTexHosorii. Crnaakosi
3axXBOpIOBaHHA. XBOpoOH, oOymoBieHi aedexramu saepHoi JHK. Xpomocomni
XBOpOOHU.

3a Temorww 9 mnepexdavaernbcs CaMOCTIHHA MIATOTOBKA CTYyJEHTAa [10
NPAKTHYHHUX 3aHATH, a Tak0K 10 MKP i ek3ameny.

Tema 9. ETHWYHI TIMTAHHSA  MEJUKO-BIOJIOTTYHUX
JOCIIIP)KEHD (Uacruna III). Kriniuna tpancrmanromoris. [o3umii BigHOCHO
emOpioHiB. [lo3umis abcomorucrebka. Ilo3uiis nomipha. Ilo3wuris niGepanbHa.
Konnenii om0 MoMeHTy moyaTtky kuTTs. EOpioHanbHa koHuemnuis. Konmeniis
copMoBaHOi HEpBOBOiI cucteMu. HaryciaapHa koHIemnis. Mi>kHapoaH1 KOHIISTITT
oo mii gikaps (eranu). [lepmmii eran — e podora 3 MEAUYHOIO TOKYMEHTAIIEI0
namienta. [pyruit eran. Tperiii etan. YerBeptuii eramn. [1’stuit eran. [Ipodiemui
nuTaHHg poOoTH 3 eMOpioHamu. ETanu pobotu 3 emOpioHamMu B YKpaiHi.

3a Temoww 9 mepegdavaerbcsi caMOCTIHA MIATOTOBKAa CTYAEHTAa [0
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

7. IllosiTMKa HABYAJIBHOI JUCUMUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

Jlekmii 1 mpakTU4YHI 3aHATTS BIABIAYIOTBCS OOOB’SI3KOBO, 3a BHHSITKOM
MOBAXKHUX MPUYHH, K1 MalOTh MaTH ME€BHI JJOKYMEHTI, K1 1al0Th MPaBO Ha MPOITYCK
3aHSTh.
Ha npakTuyHuX 3aHATTS CTYACHT Ma€ MPOSBISATA aKTUBHICTH Y BUIJISI
JOTIOBIZIe PI3HOrO PIBHSA (32 3aBAaHHSAM BHKJIagada). TenedoHH MarTh OyTH
BUMKHYTUMH. CtyneHt mae BUIbHO kopuctyBatucs IHTEPHETOM nns mommyky
JOBITHUKOBOT 1H(popMaIIii.
[HaMBiAyansHI 3aBAaHHS 3aXUIIAIOTHCS CTYACHTOM Y BUIJISAI a00 HamMCaHHSA
pedeparty, abo B ycHil hopmi.
[tpadHi 1 3a0x0uyBasIbHI 0adM HE HAPaxXOBYIOThCA. [lepecknaganHs ek3aMeHy
BiIOYBAEThCS 33 KJIACHMYHOIO CXEMOIO: TMPOTSATOM CEMECTpy HaOip BiAMOBIAHOI
MIHIMaJIbHOT KIJIBKOCTI OajiB — JOMYCK J0 €K3aMeHYy — CKJIaJaHHs ek3aMeHy (y pasi
HECKJIQJIaHHSI €K3aMEeHy — IMepecKiIaJaHHs;, Yy pa3l HECKJIaJaHHS — BTOPUHHE
NepeCcKIIaJIaHHs €K3aMEHY KOMicii).
CryaeHT Mae OyTH YECHUM, HE CIHCYBATH 1 HE KOPUCTYBATHUCh Telle(pOHOM Mij

4yac eK3aMeHy.




8. Bujiu KOHTPOJIIO Ta PEITUHIOBA CUCTEMA OLiIHIOBAHHS
pesyabtariB Hap4aHua (PCO)

/10 MOTOYHOT0 KOHTPOJIO BiITHOCATBHCS: MOO0Y/1bHA KOHMPOJIbHA podoma 1
mpuui ONUTYBaHHS CTyJACHTa TMPOTATOM ceMecTpy (OIliHKa BHUCTYIIB JIMB.
PeiiTHroBa cuctemMa OIiHIOBaHHS pe3yJIbTaTiB HABUAHHS).

MoaynbHa KOHTPOJIbHA PodoTa

OcHOBHA LJIb NPOBEACHHA MOAYJbHOI KOHTPOJIBHOI POOOTH — BU3HAYUTH
CTYIICHb PO3YMIHHS OCHOBHHMX IIOJIOK€Hb 1 OCHOBHUX PO3JUIIB JUCIHILTIHH,
MOB’SI3aHUX 3 YSBJICHHSAM TPO €TUKY OTPUMAHHS 1 BUKOPUCTAHHS CTOBOYPOBHUX
KJIITHH IS JTIKyBaHHS TPAKTUYHO HEBITIKOBHUX HA ChOT'OJICHHS XBOPOO.

MeToauka TNPOBEACHHA MOAYJbHOI KOHTPOJIBHOI PO0OTH TIOJNSATaE B
MOTepeTHHOMY OOTOBOPEHHI Ha KOHCYJIBTAIlISIX MaTepially, BUKJIAJCHOrO MPOTSITOM
CEMECTPY CTYJIEHTY Ha JIEKIIMHUX 1 MpaKkTUYHUX 3aHATTSX. [licng mporo cTyneHt
OTpUMy€e OUIET 3 TpbOMa MHUTAHHSIMH, SIKI CTOCYIOTHCS BUKIIQJIEHOTO JIEKTOPOM
MaTepiaiy, 1Jisi IMCbMOBOI'O BUKJIa/ICHHS BIIACHUX JYMOK 1 BUCHOBKIB.

Pedepar, o Ma€ HaNMUCATH CTYAEHT NMPOTIATOM CEMECTPY, CTOCYETHCS O1IIbII
IIMPOKOTO 1 MOTJIMOJICHOT0 KOJla MUTaHb 1 mpobsieM cydacHoi OioTexHoorii. BiH €
1HIUBITyaJIbHOIO POOOTOI0 CTYJEHTa 1 OIIIHIOETHCS BUKIJIAJa4eM 3a TTOBHOTOIO
PO3KPUTTS TEMH 1 TPaBUIBHOTO O(POPMIICHHS.

KanennapHuii KOHTPOJIb: TPOBAJMUTHCS JBIYI HAa CEMECTP B BCTAHOBJICHMIA
TepMiH. Moro Mera — MOHITOPHHI IIOTOYHOTO CTAaHY BHKOHAHHS CTYICHTOM
HABYAJIBHOI IPOTPAMHU.

PeliTuHroBa cucTeMa OLiHIOBAHHSA Pe3y/IbTATiB HABYAHHS.

CemecTpoBa aTecTallisi MPOBOAUTHLCS Yy BUIIIIAL ek3aMeHy. J[s oIiHOBaHHS
pe3ynbTaTiB  HaBuaHHA 3acTocoByeThcsi 100-06ajqbHa pelTuHroBa cuctema 1
YHIBEPCUTETCHKA IIIKaJIa OI[IHIOBaHHSI.

Pe#iTuHT cTy/IeHTa 3 AUCIUIIIIHUA CKIAAAETHCS 3 IBOX HIKAJI:

1) CTAPTOBA mkaJja (cTapToBi 06ayin), sika OLIHIOEThCA B 60 GamiB (10 1uUx
OayliB BIAHOCATHCS Oajiu, sIKI CTYJIEHT OTPMMAaB 3a TPHM BUCTYNH Ha MPaKTUYHUX
3aHATTAX, Oanu 3a MKP + Oanu 3a pedepar);

2) EK3AMEHAIIIMHA (cx3aMmeHaniiini 6ann) Imkana, sika OwiHIeThcs B 40
0aJiB (TOOTO, OLIIHKA €K3aMEHaIlIiHOT KOHTPOJILHOT POOOTH — OIIHKA 3a BIJIMOBIAl Ha
5 3anuTaHb).

Tpm BucTynu cTyAeHTa Ha MNPAKTUYHUX 3aHATTAX OLIHIOIOTHCS y S 0OaJiB
KOXXHUH 3a YMOB IOBHOTO PO3KPHUTTS TEMH NHUTaHHA. Sk 10 Tema po3KpuTa, Ha
TYMKY BHKJIaJiada, HE MOBHICTIO, TO OIlIHKA 3HIKAETHCS A0 3 OaJtiB. Sk mo Tema
PO3KpHTa YacTKOBO, TO OIIHKA 3HIKAETHbCS a0 2 OajdiB, sSK IO  BIiANOBIIbL
He3aJ0BlJIbHA, TO CTaBUThCA OIliHKa B 0 0aaiB. ToOTO, MakcUMaabHa KIJBKICTE OaliB,
AKy MOXE€ OTPUMATH CTYJIEHT 3a BHUCTYNIM Ha MPAKTHUYHUX 3aHATTAX, CKIIAJac

5+5+5=15 da.is.



Mopay/ibHa KOHTPOJIbHA Po00TAa: KOXHUI BaplaHT OlIeTy MICTUTh TpHU
MUTaHHS, K1 MAaKCUMAaJIbHO OIIHIOKOTHCS, BianoBiaHo, y 10+10+10 6aaiB (3a ymoB
MOBHOTO PO3KPUTTS TeMH ). OLlIHKA 3HUKYEThCS:

a) 32 YMOB HEIIOBHOT'O PO3KPUTTS TeMH NUTaHHA (5 6aJiiB),

0) 3a yMOB HE3aJI0B1JIbHO1 BIAMOBIA1 — 2 OaJIH.

Takum yrHOM, MakcUMaibHa OIliHKA, Ky cTylaeHT oTpumae 3a MKP, ckianae
30 6aui..

PedepaT o1iHIOETHCSI MakCUMaNIbHO y 15 0aiB (32 YMOB MOBHICTIO PO3KPUTOI
TEMHU 1 MPaBUIBLHOTO O(POPMIICHHS — MICTATBCS BCl CKJIAAOBI 31 3MICTy). 3a yMOB
HEMOBHICTIO PO3KPUTOI TeMH (Ha TyMKYy BHKJa/aya) OIIHKA MOXe OyTH 3HHUKEHOIO
10 10 6axiB; 5K 110 TeMa HE PO3KPUTA — OIIHKA 3HUKYETHCS 10 S OaJiB.

Jani, MakcuMaibHa KUIBKICTh OaliB, sIKYy CTYyJIEHT MOKE€ OTpUMATH 3a BiAmoBiai,
MKEP i pedepar cknanae: 15+30+15=60 6ais.

Takum unHoM, CTAPTOBA mikana ckiagaetbes 3 15 6ajiB 3a Bignmosiai + 30
0auaiB 3a MKP + 15 6auiB 3a pedepar, mo y cymi ckiaanae 60 0ais.

3aranpHa MiHIMaJIbHA OIIHKA, Ky Ma€ HaOpaTH CTYACHT, 1100 OyTH TOMYyIIEHUM
110 eKk3aMmeny, ckiaaae 40 oaJtiB.

Pemrra 6anis crygent Habupae 3rizno EK3AMEHAIIMHOI mkany, Bara sikoi
ckiazae 40 0aJiB.

CryaeHT nuile eK3aMeHallliiHy KOHTPOJIbHY pPOOOTY, SIKa CKJIaJa€eThcsl 3 5
NUTAaHb. Bara KO>)KHOTO MUTAaHHS B €eK3aMeHAliMHIid KOHTPOJILHIN po0oTi Ckilanae
8 0auiB.

Cyma craproBux OaniB 1 OaliB 3a eK3aMeHaliiHY KOHTPOJIbHY po0oTy
MEePEBOJIUTHCS 0 OIIHKH 3T1JTHO 3 TaOJHUIICIO.

Tabnuis BiAMOBIAHOCTI PEUTUHTOBUX OalliB OI[IHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOIO:

Kinoxicme b6anis Ouyinka
100-95 Binmigzo
94-85 Jyxe nodpe
84-75 JloGpe
74-65 3a/10BIJIBHO
64-60 JlocTatHbO
Menmie 60 HeszamoBinpHO
He BukoHaH1 yMOBU 10IyCKY He nonymeno

9. lonaTkoBa iHdopMauis 3 AMCHUIIIHA

JOJATOK 1

IMMUTAHHS 10 MOJAYJbHOI KOHTPOJIBHOI POBOTH 3 JUCHHUIIJIIHA
« MMPOBJIEMHI IUTAHHS CYUYACHOI BIOTEXHOJIOTI Ti»
CYUYACHOI BIOTEXHOJIOI'Ti»

1. biorexHojoris $[K HAyKOBO-TIpAKTUYHA JUCHUIUIIHA. BapiaHTu BHU3HAYEHb.
[lonsTiinuii  anapar. 2. Coemiamizauis OilorexHosorid. 3. Etanum  po3BUTKY
010TeXHOJIOr|. 3arajibHa XapakTepUCTHKAa KOXKHOTO eramy. CTpyKTypa pO3BUTKY B
Mexax KoxHoro eramy. 4. BapianTu po3BUTKY O10TE€XHOJOTIH HAa AYMKY pI3HUX



yuyeHux. 5. BupatHi CBITOB1 ydeHI fIKi BIUIMHYJIM Ha PO3BUTOK O10TEXHOJIOTIi 10
ITactepa. 6. BugaTHi ydeHi OG10TEXHOJIOT1 MICHAMACTEPIBCHKOrO mepioay. 7. Y 1o
MOXYTb TI€pETBOPIOBATUCS eMOpioHajdbHI CTOBOYpoBI KIITMHHM? 8. SIki HayKoBi
JOCATHEHHS Y BUBUYCHHI CTOBOYPOBHMX KJIITUH OYyJM 31HCHEHI B MUHYJIOMY CTOJITT1?
9. fki Tunu cToBOypoBUX KJIITHH BXe BiAkputi? 10. I1lo Take cTOBOYpOBI KIIITHHHU.
Bapiantu Bu3HaueHb. XapaKTepucTUKa CTOBOYpPOBUX KIITHH, iXHi picu.ll. 3aranbHi
BJIACTHUBOCTI CTOBOypoBHX KmiTHH. 12. TepMiHOJOTIYHI OCOOIMBOCTI CTOBOYPOBHX
kmtudH. 12, Knacudikamis cTtoBOypoBHX — KIITHH. XapaKTEepUCTHKAa THUIIIB
CTOBOYpOBUX  KJIITHH. 13. bioeruka. IIpobmemu Oioetuku. 14. Cnaakosi
3axBoptoBaHHs. Busnadenns. Knacudikamis. 15. CmankoBi XBOpoOW 3a THIIOM
ycmankyBanHs. 16. CmagkoBi xBopobu, oOymomieni nedexrom siaepuoi JHK.
OxapakrepuszyBaTu KokHy Tpymy. 17. XpomocomHi xBopobu. 18. Kiiniuna
TpaHcIutantonoris. Busnauenns. Hanpsimku. 19. Knitunnaa tepamis. 20. 3aranibHi
yaBJIeHHS Tpo KJoHyBaHHs. 20. OTpumaHHS CTOBOYpOBHX KJIITHH B TMpOIECi
kJIoHyBaHHs. 21. [Ipuponne knoHnyBaHHsA. 22. MolleKylnsipHE KIIOHYBaHHs. 23. YMOBH,
SKIM MAaroTh BIAMOBIAATH IiasMign. 24. JSIkuMu 0COOIMBOCTSIMH BOJIOMIIOTH
pectpukrazu. Ilpuknaau. 25. OcoOMUBOCTI BBEACHHS IUIa3MiJ, B €yKapUOTHUUHY
KIiTHHY. 26. BekTopu Npu KIOHYBaHHI. IXHA XxapakTepuctuka. 27. MopanbHuii
acmekT po3BUTKY OioTexHosorii. 28. Etuuna nunema GiotexHosorii. 29. Ekomoro-
reHeTuyHa guiema OiorexHosorii. 30. EBreniuyna paunema OiotexHosorii. 31.
Opuanuna paunema OiotexHonorii. 32. IlocTHatanbHi CTOBOYpPOBI  KIIITHHHU.
XapakTepHi OCOOJMMBOCTI TPyN TOCTHAaTAIbHUX CTOBOYPOBHX KIITHH. 33,
Knacudikaris cToBOYpOoBHX KIITHH 3a JU(EPEHINIOIYAM TOTeHIiamoM. 34,
CtoBOYpOBi KITITMHM JUIi OMONOXEHHS. IxHi MoxkmmBocTi. 35. Ilepcmextnsn
CTOBOYpOBUX KIJIITUH st omonoxkeHHs. 36. IlepeBarm 1mpu 3acTocyBaHHI
ayToJoriyHoro OilosoriyHoro marepiainy. 37. IIpobremMHl muTaHHA TpU poOOTI 3
MOCTHATABHUMHU CTOBOYPOBUMHU KIIITUHAMH.

38. [IIpobGnemu BuKOpUCTaHHS eMOpioHaibHMX KmiThH. 39. JloHopu mpH
tpaHcruiantonorii.40. EM6pion. Busnauenns. [1nin. Buznauenns. [IpaBa emOpioHiB 1
wioxiB. 41. [IpaBoBuii ctatyc emOpiona. 42. KoHiiemniii 1 TOTIAIA HA MTOYATOK KUTTSL.
43. Eranu TpaHcrutadraiiii, po3po6ineni yuacuukamu Konsenttii. 44. bioTexHonorivxi
eTanu poboth 3 eMOpioHamMu 3 TOYKKM 30py  KUmiHIKM KJIITHHHOI Teparii
HAI[IOHAJIBHOTO MEIUYHOTO yHiBepcuTeTy 1iM. boromonbis.45. VYmoBu mns
BUKOPHUCTaHHS eMOpioHanbHOI TKaHuHH. 46. IIpomoTtopu. Busnauenns. ®yHkuii.
Bigminnocti. 47. Meronu asis  MIATBEPXKEHHS  YCHIIMIHOTO — KJIOHYBaHHS
eyKapioTH4YHOi KIiTUHUA. 48. BuKopuCTaHHS BIpYCHHX BEKTOpIB B THpolEci
KJIOHyBaHHs. Bumoro no igeansHoro Bipycy. 49. Eranu pobotu 3 BipycoMm st
TEXHOJIOTiH KIIOHYBaHHSI.

50. IIpo6iieMu BBeICHHS BIpYCYy B KIITUHY JitoAHU. 51. TexHomnorii BBeleHHs BIpyCy
B KJIITUHY JIIonuHU. 52. ['enorepais. Busnauenns. Knacudikarris 3a miciiem
BUHUKHEHHs MyTauiil. 53. KionyBaHHs 0araTOKIITHHHUX OpPTraHi3MiB.

54. PempoayktuBHe kioHyBaHHS. 55. TepameBruuyHe KIIOHyBaHHSA. 56. 3amicHa
KIIITUHHA Tepamis. 57. AJbTepHATHBHI MiIXOAW B OTPUMAaHHI MAIll€HT-CIIeUpIIHUX
JiHIA eMOpioHaJbHUX CTOBOypoBUX KmTHH. 58. JlikyBaHHS CTOBOYpOBUMH
kiiTuHaMu B Ykpaiui. 59 KnonyBanus ccaBuiB. 60. KnonyBanHs 6e3 mepecanku



anep. 61. Epa antubiotukiB. XapakTepHi ocoOnuBOCTI 1€l epu. 62. Epa kepoBaHOro
cUHTe3y. XapaktepHi pucu. [Ipobimemu kepoaHoro cuHTe3y. 63. Epa HOBITHBOI
6iotexHosorii. XapakrepHi ocodnuBocTi. [IpoGnemu, o BunukiIu. 64. MopanbHUi
aCIleKT PO3BUTKY OloTexHoJjorii. 65. Etnuna gunema OioTexHosorii. 66. Exosmoro-
reHeTuyHa mguiema OiorexHosorii. 67. EBremiu"a muwiema OlorexHosiorii. 68.
Opunuuna gunema  OiorexHosnorii.69. IlocTtHatanbHi CTOBOYpOBI  KJIITHHHU.
XapakTepHi 0COOJIMBOCTI TPyl IOCTHAaTaIbHUX CTOBOypoBux kmituH. /0.
Knacudikaris croBOypoBHX KIITHH 3a AUGEPEHITIOIYUM TOTeHImaiom. /1.
CToBOYpOBi KITITMHH JUIi OMONOXKEHHS. IxHi MoxknuBocTi. 72. Ilepcmexktnsn
CTOBOYpPOBUX KJIITHH JIJIS1 OMOJIOKCHHSI.

73 IlepeBarm mpum 3acTOCYBaHHI ayTOJOTIYHOTO OiojoriYHOTO Marepiamy. 74.
[TpoGnemHi muTaHHS TPU POOOTI 3 MOCTHATILHUMH CTOBOYPOBUMH KITITHHAMMU.

75. npobiieMd BHKOPUCTaHHS €MOpIOHANbHUX KIITHUH. 76. JOHOpU MpHU
TpaHCIUTaHToNOT1l. 77. 3aranbHi nuTaHHs Oioetuku. 78. Exonoriuna GioeTuka.

79. Menuuna Gioetuka. 80. bioeTnka HAyKOBHX MOCHIKEHb 3 BHUKOPUCTAHHSIM
TEMJIOKPOBHUX TBapuH. 81. 3akoHOoaBYa 0a3a MEAMKO-010JIOTTUHUX JTOCTIIKEHb. 82.
3aranpHl €TUYHI BUMOTH JI0 BUKOPUCTAHHS XpEOETHUX TBapUH Y MEIUKO-
OlosoriyHux ekcriepuMmenTax. 83. Etuka mMemuunoi OioTexHosorii. 84. KiiniuHa
TpaHcrutantonorisi. Ilo3umii BimHOocHO emOpioHiB. Ilo3uiliss  aGCOMOTUCTCHKA.
[To3umiss momipHa. [lo3umis mibepanpHa. 85. KoHmeniiii mo0 MOMEHTY MOYaTKy
KUTTA. EmOpioHanbHa koHuemniis. Konuemniiss chopmMoBaHOT HEPBOBOI CHCTEMHU.
Harycianbhna konuenuida. 86. MikHapoaH1 KOHUEMLIT IoA0 Jii JiKaps (eTamnu).

MNPUKJAJ BUIETY 10 MOAYJAbHOI KOHTPOJIbHOI POBOTHU

1. Etanu po3BUTKY 010TE€XHOJOT1H. 3arajbHa XapakTepUCTUKa KOKHOTO eTalty.
2. IIpoGneMH1 MUTaHHA PU POOOTI 3 MOCTHATIIBHUMHU CTOBOYPOBUMHU KIIITHHAMHU
3. Epa antubiotukis. XapakTepHi 0COOIUBOCTI IIET €PH.

5 TIOJATOK 2
MAATAHHSA IO EK3AMEHAIIIAHOT KOHTPOJLHOI POBOTH
(Tus. JOJTIATOK 1)

3PA3OK BIJIETA HA EK3AMAIIMHY KOHTPOJIBHY POBOTY 3
JUCHMUILJITHUA «[TPOBJIEMHI INTAHHS CYYACHOI
BIOTEXHOJIOT Ii»

1. PenpoyKTUBHE KIIOHYBaHHSI.

2. BukopucTaHHs BIpyCHUX BEKTOPIB B MPOIIECI KIOHYBaHHA. Bumoru 110 171eaabHOro
BIpYCY.

3. [Ipob6iemMu BUKOPHUCTAHHS €eMOPIOHAIBHUX KJIITHH.

4. IIpoGnemH1 MUTAHHS TIPU POOOTI 3 MOCTHATILHUMH CTOBOYPOBUMHU KIIITUHAMMU.

5. Knacudikartist cToBOypOBHX KJIITHH 32 TU(PEPEHITIOIOYUM MOTECHITIAJIOM.

JIOJIATOK 3

INEPEJIIK TEM PE®EPATIB, 11O ITPOITIOHYIOTHCA CTYJAEHTAM



1. KiiTuHHI TeXHOJIOTI{ JIJI1 CTBOPEHHSI TEHETUYHOTO PI3HOMAHITTS 1 CENeKIli
PI3HUX BHUJIIB POCJIUH.

2. KniTHHHI TEXHOJIOTI1 11 CTBOPEHHS TEHETUYHOTO PI3BHOMAHITTSA 1 CEJEKIii
PI3HUX BHU/IIB TBAPHUH.

3. KiniTuHHI TEXHOJIOTIi /Il CTBOPEHHS M€HETUYHOTO PI3HOMAHITTS 1 CEJEKIIii
PI3HUX BHUIB MIKpOOPTaHi3MiB.

4. ComaxioHanbHI (KJIOHYBaHHS COMATHYHUX KIITHH) BapiaHTU 1 KIITHHHA
CEJIEKIIisl.

5. bioTexHOIIOTisI Ha OCHOBI 130JIbOBAHUX MPOTOILIACTIB.

6. ['iOprioMHa TEXHOJIOTIS 1 TEXHOJIOT1 OTPUMAHHS MOHOKJIOHATBHUX aHTHTLIL.

7. bioTexHoOTii Ha OCHOBI TPaHCIUIAHTAL] SED.

8. banku 3apoakoBoi mmasmu (O0aHku reHiB). [IpoOnema 30epexeHHs
010p13HOMAHITTS.

9. HaykoBi, eTu4H1 1 eKOHOMIYHI MpobsieMu eMOpIOHAIBHOI 1HXKEHEPii.

10. EmMOpioHanbpHa 1HXEHepisl JOMAIIHIX TBapHH.

11. biorexHooris Ha 6a3i TpaHCIIaHTAIlll eMOPIOHIB.

12. IcTopisi 1 IEPCHEKTUBH PO3BUTKY KIITUHHUX O10TEXHOJIOT1H.

13. Jlxxepena BigHOBJIEHHS O10MacH 1 eHeprii. MoxIJIMBOCTI 010TE€XHOJOTTII.

14. Tligxoau 1 METO/IM B CTBOPEHHS IITYYHUX KJIITHH.

15. ®enomeH mnepenyacHOi KOHAEHcAIll XpPOMOCOM 1 HMOro 3HA4Y€HHS Y
MPaKTUYHIN CeNeKIIi.
16. KynbTypa KIITUH SIK MOJENb Ha TOCHIIKEHHS (P1310J0TTYHUX MPOLIECIB POCTUH.
17. IcTopist pO3BUTKY METO/IB KyJIbTUBYBaHHS POCIMHHUX 00'€KTIB 1n Vitro.
18. 3acTocyBaHHs PEryisITOPIB POCTY ISl BAPOUTYBaHHS KyJIbTYP POCIMHHUX KIITHH
Ta TKaHUH In Vitro.
19. dizionoro-0i0XimMidHI MEXaHI3MHU BIUTMBY €K30T€HHUX (haKTOPiB Ha 130J1b0BaH1
KJIITUHU, TKAHUHU T OPTaHU POCIIUH.
20. Mopdomnoriuni, ¢izionoriuni, 610XIMiuHI Ta TEHETHYHI XapaKTEPUCTUKHU KaJIOCIB.
21. IloxwuBH1 cepenoBuiia Ta ¢pi3uyuHi PaKToOpu KyJIbTUBYBAHHS KATYCHUX TKAHUH.
22. Mopdomnoriuni, ¢i31070T14HI, 610XIMIUHI Ta TEHETHYHI XapaKTEPUCTHKU
CYCTICH31MHUX KYJIbTYP POCIUHHUX KIIITHH.
23. ®i310710r0-010XIMIYH1 XapaKTEPUCTUKH POCIUHHUX KJIITHH, 110 KYJIbTUBYIOTHCS,
Ha Pi3HUX (hazax POCTOBOTO LUKITY.
24. 1301p0BaH1 IPOTOILJIACTH POCIUH — 00'€KT Ta MOJIEIb /IS (h1310JI0TTUHUX
JIOCJTIIKEHD.
25. BukopucTaHHS POCIIMHHHMX MTPOTOILIACTIB Y (DYHIaMEHTAILHUX JTOCTIKCHHSIX Ta
010TE€XHOJIOT].
26. OCHOBHI MIIX0/IM Ta YMOBH KYJIbTUBYBAaHHS 1n Vitro
OJIMHOYHUX POCIUHHUX KJIITHH.
27. IlpakTuyH1 aCIEKTH BUKOPUCTAHHS KYJbTYp TarjIoOiTHUX KIITHH.
28. Meron KynbTypy MUATHLOBUKIB: KUBUJIBHI cepenoBuina Ta ¢i3udni Gaxropu
KYJIbTUBYBaHHS.
29. Meron KyabTypH NMUJIKY: KUBUJIBHI cepenoBuina Ta ¢i3udni paxropu
KYJIbTUBYBaHHS.



30. OtpumaHHs rarioifHUX POCIUH METOIaMHU T1HOTeHEe3y in Vitro.

31. TOoTUNOTEHTHICTh Ta TUIH AU EepeHIialii pOCIMHHUX KIITHH Y

KYJBTYpIi in vitro

32. OcHoBHi eTanu audepeniiitoBadds. KomneTeHTHUH Ta 1eTepMiHOBaHUMN CTaH
KJIITHH.

33. demudepeHmialiisa TKaHUH BUIIUX POCIIHMH 1n Vitro Ta KaJlyCOyTBOPEHHSI.

34. MonekyaspHO-010JI0T14HI XapaKTEPUCTUKH Ta O10XIMIYHI MapKepu
IUQEpeHIIIOBaHHS POCIMHHUX KIIITUH in Vitro.

35. dizionoriyHi aceKTH CTUMYJIALIT (pI0eMOreHe3y Ta KCHIEMOTEHE3Y Y KylIbTypax
in vitro.

36. IlepBuHHU# Ta aABEHTUBHUH, IPSMUI Ta HEMPSIMUI MOpQoreHes in vitro.

37. Mopdoddizionoriaaa xapakTepuCTHKA PU3OTEHE3Y Ta CTE0JI0BOTO0 OPTaHOTCHE3Y.
38. YMoBH iHAYKIIIT (pi1opabHOTO OpraHoreHesy in vitro. 24. Perenepariist pociuH in
vitro.

39. ACUHXPOHHICTD 1 TEHETUYHA F€TEPOTeHHICTh MOMYJISIINA KIITUH BUIUX POCIHH,
1110 IOBrO KYJbTUBYIOThHCH.

40. KynpTypa KIIITHH Ta TKaHUH K OCHOBa 010TexXHOJIOT1 pociuH. 27 KiaitunHi
TEXHOJIOT11 17151 OTPUMAHHS €KOHOMIYHO Ba)KJIMBUX

PEUYOBUH POCIUHHOTO MOXOKEHHS

41. Perynsiiist CHHTE3y BTOPUHHHUX CIIOJIYK Y KyJbTYpP1 KIITUH POCIHH.

42. KOHCTpYKTUBHI 0COOJIMBOCTI 010p€aKTOPIB Il KYyJbTUBYBAHHS KIITHH POCIIHH.
43. IlepeBaru Ta 0OMEXEHHSI BUKOPUCTAaHHS IMMOOUTI30BaHUX POCIUHHUX KIITHH Y
010TEXHOJIOTTYHUX BUPOOHUIITBAX.

44. BuxopucTaHHs npolieciB 6ioTpanchopmanii y BApOOHUIITBAX, 3aCHOBAHUX Ha
KyJbTUBYBaHHI KJIITHH BUIIMX POCIIUH.

45. KyapTypu KIIITHH Ta TKaHUH JIIKAPCHKUX POCIIMH Ta MEPCHEKTUBH iX
BUKOPHUCTaHHS y (papmariii.

46. Tunu pereneparlii, ki BAKOPUCTOBYIOTHCS JJI KIIOHYBAaHHS POCIIMH in Vitro.
47. ®i31070T14H1 0COOIMBOCTI pEreHEPAHTIB Ta HEOOX1IHICTh Y CTBOPEHHI
0COOJIMBUX YMOB JIJIs iX afanTalii ex vitro.

48. Ocob6MBOCTI Ta IEPCIIEKTUBH METOIB OTPUMAaHHS 0€3BIPYCHOTO IMOCAKOBOTO
MaTepiay.

49. OcHOBHI METOAM KIITHHHOI cenekilii. 37. MyTrareHu Ta iX 3acTOCyBaHHS Ha
KJIITUHHUX KyJlbTypax. 38. Buau coMmatnyHux ridOpuiB Ta ix aHami3.

50. [Ipuponaa Ta MexaHi3MU BUHUKHEHHSI COMAKJIOHAJIbHOI MIHJIMBOCTI.

51. PI3HOMaHITHICTh COMAaKJIOHAJIbHUX BapiaHTIB Ta iX MPAKTUYHE BUKOPUCTAHHS.
52. BekTopu nepeHeceHHsl TeHETUYHO1 1H(opMallli poCauH.

53.Ekcrnipecis uyKOpiAHUX T€HIB Ta 11 peryJisiis y TpaHCT€HHUX

POCTIHH.

54. Bin6ip TpanchopMoBaHUX KIITHH Ta PEreHEpallisi POCIIHH.

44. KoHCTpyIOBaHHS TPAHCTEHHHUX POCIWH, CTIHKUX 10

¢iTonaToreHiB.

55. KoHCTpyroBaHHS TPAaHCTE€HHHUX POCIUH, CTIMKUX /10 BIPYCiB.

56. KoHcTpyroBaHHS TPaHCTE€HHHUX POCTUH, CTIMKUX 10

KOMax Ta 1HIINX IIKIJHUKIB.



57. KoHcTpytoBaHHS TPAHCTCHHUX POCIUH, CTIMKUX 10 TepOIIU/IiB.

58. KoHCTpytOBaHHS TPAHCTE€HHUX POCIUH, CTIMKUX 10 OKUCHOTO Ta COJILOBOTO
CTpECIB.

59. KoHCTpyrOBaHHS TPAHCTEHHUX POCIUH-TIPOAYIICHTIB IIIJIbOBUX OLIKIB.

60. OTpuMaHHs TPAaHCTEHHUX POCIIMH 13 3MIHEHOIO Xap4yOBOIO LIHHICTIO.

61. OTpuMaHHs TPaHCTEHHUX POCJIHH 13 3MIHEHUM CMaKOM Ta 30BHIITHIM BUTJISIZIOM
TJ10/11B, 3a0apBIICHHSIM KBITOK.

62. ExoJIOT14HI PU3HUKHU 3aCTOCYBaHHS TCHETHYHO TPAaHC(POPMOBAHUX POCIHH.

63. OuiHKa pU3UKY MOKIUBUX HECIIPUITIUBUX €(PEKTIB TeHHO-TH)XEHEPHUX
OpraHi3MiB JJI 3JI0POB'S JIFOAWHH.

64. IIpoGaema 36epexeHHs TeHO()OHIY BUIIMX POCIUH Ta NUISIXHU ii BUPIIICHHS.

65. KpiokoHcepBarlist KJIIITHH POCIIHH.

66. Meronu reHeTM4yHOi TpaHcdopmaiii TBapuH 3 BHUKOPUCTAHHSIM KIITHHHHUX
TEXHOJIOT1i.

67. Metoau reHeTuyHOi TpaHc]opmallli POCIUH 3 BUKOPUCTAHHSAM KIITHHHHUX
TEXHOJIOT1H.

68. ['eHeTHYHA MIHJIMBICTh Y POCIIMH Y 3B 3Ky 3 MaHIMyJISALisIMH iN Vitro.

69. ['eHeTHYHA MIHJIMBICTD y TBAPHH Yy 3B 3Ky 3 MaHIIyJIsAMissMA N Vitro.

70. TlapacekcyanbHa riopuau3ariisi: MO>KJIMBOCTI 1 0OOMEKEHHS.

71. Kpio36epesxeHHs 1 30epexeHHs: TeHOPOHTY: METOJIU 1 T1IXO/IH.

72. ComaTnyHMil eMOp1OTeHe3 1 1oro NpakTUYHE BUKOPUCTAHHS.

73. OpraHoreHne3 y TBapuH IN Vitro i TeXHOJIOT1i Ha HOTrO OCHOBI.

/4. ®eHOMEH TOTIMOTEHTHOCTI KJIITHH.

/5. BUpoOHHUIITBO 1 3aCTOCYBaHHSI MOHOKJIOHAJIbHUX aHTHUTLIL.

76. ETruHI 1 mpodecioHalibHI MPo0OJIeMU BUKOPUCTAHHS KIITHHHUX 010T€XHOJIOTIH.
/7. KniTuHHA 1HXEeHepis 1 Ipo0JieMH OTPUMaHHS TPAHCTEHHUX OpPTaHi3MiB.

78. MeToau 1 miaXoau PEeKOHCTPYKIT KIITHH.

79. Metoau dpakiioHyBaHHS KJIITUH JUIsl KITITUHHOT 1HXXEHEPIi.

80. KimiTuaH1 610TE€XHOJIOTIT 1 pUHKOBI BiTHOIIIEHHS.

81. [IpoGiemu 1 migxoau HaBYAHHS KIITHHHUM O10TEXHOJOTISIM.

82. Oco0MBOCTI MyTareHe3y 1 ceseKIlii MyTaHTiB in Vitro.

83. MyTtareHHi areHTH 1 X 3aCTOCYBaHHS B KyJbTypaX KIIITHH.

84. PI3HOMaHITTS CAaMOKJIOHAJILHUX BapiaHTIB 1 iX MPaKTHUYHE 3aCTOCYBAaHHS.

85. OTpuMaHHS TEHETUYHO MApKIpOBAaHMX KIITHH 1 OPraHi3MiB IUIXOM MEPEHOCY
qyKOPITHUX CEJICKTUBHHUX O3HAK.

86. 3MUTTS NPOTOILIACTIB 1 HEPEHOC LITOMIA3MATUYUHUX MYTaIlii.

87. CxeMu nepeHocy 1 BBEICHHS. HOBHUX T'€HIB B €yKaplOTHUHI KIIITHHH.

88. KiioHanbHe pO3MHOXKEHHSI CCaBIlIB: TEXHOJOT1UHI 1 €TUYHI aCIIeKTH.

89. MOXJIHUBOCTI B KIJIOHYBAaHHS JIFOAWHU: TEXHOJOTIYHI, O10JOTIYHI 1 €THYHI
mpoOsemMu.

Po6o4y nporpamy HaB4aJIbHOI JUCUMILTIHU (cHIa0ycC):

CkiaaaeHo:



npodecop kadeapu TpoMHUCIOBOI OioTexHOoIOTIT Ta 6iodapmariii, JOkTOp 0101. HAYK,
npodecop Jyran Onekciit MapteM’ sHOBUEM;

YxBaneno kadeaporo mpoMucioBoi OiotexHosorii (mporoxkon Ne 13  BiAg
23.06.2023 p.)

Ioromxeno MeTonuuHoO KOMici€ro (akyabTeTy O10TeXHOJIOTIT 1 O10TeXHIKH
(mpotokos Ne 10 Bix 30.06.2023 p.)



