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Mporpama HaBYaNAbHOI AUCLUNANIHN
1. Onwuc HaBYaNbHOI AUCLUNAIHY, TT MeTa, NpeaMeT BUBYAHHA Ta Pe3y/ibTaTU HaBYAHHA

Onuc gucumnnaidm. Mig vyac HaBYaHHA CTYAEHTU 03HANOMAATLCA 3 HioXiMIYHMMUM Ta PiSUYHUMM MeToAaMU
aHanisy, crneundikow 3acToCyBaHHA MeTOAIB ANA aHanisy abo BNAMBY Ha OO’€KT AOCANIAMKEHHS,
03HaAMOMAATLCA 3 KpUTEpPIAMM BUOOPY MeTOAiB aHaNi3y. 3HAaHHA O4epPKaHi 3 Kypcy A03B0OATL NPOBOAUTHU
BM3HA4YeHHs Ta BaactuseocTi ¢parmenTie JHK, PHK, 6inKiB i iHWMX MOEKYA, WO MaloTb 3HAUYEHHA AK
maTtepiann abo LiNboBi PEeYOBUHM.

MeTolo HaBYaNbHOI AUCLUNAIHU € POPMYBAHHA Yy CTYAEHTIB KOMNETEHTHOCTEM:. LWOAO 3aCTOCYBaHHSA
meToAiB ANA BM3HaYeHHA 6ionoriyHnX pevyoBnH GOpMyBaHHS HaBMUYOK MPAKTUYHONO 3aCTOCYBAHHA LMX
MeToZAiB, BUPOBNEHHSA yABAEHb NPO POJib Ta MICLLe KOXXHOro MeToAy aHanisy, KpuTepiis Bubopy metoais
aHani3y neBHUX 06’eKTiB, OTPUMAHHA BiONOrYHO-aKTUBHUX PEYOBUH Ta MPOAYKTIB WWAAXOM BiocMHTE3y
Ta/abo 6ioTpaHchopmalji.

3rigHO 3 BMMOraMM OCBITHbO-HAayKOBOi Nporpamu 3406yBayi BULLLOI OCBITM MNOBUHHI 3aCBOITU
KOMMNETEeHTHOCTi, AKMMM NOBUHEH OBONIOAITU 3406yBaY:
3K 01.3gaTHicTh TPOBEACHHS TOCTIPKEHb Ha BIAMIOBITHOMY PiBHI
®K 05. 3marHicTh po3poOISATH HOBI OIOTEXHOJIOTIYHI OO0’€KTH 1 TEXHOJOTIi Ta MiABUIIYBAaTH
C¢CKTHBHICTh ICHYIOUMX TEXHOJOTIM Ha OCHOBI EKCIEPUMEHTAIBHHX Ta/ab0 TEOPETUYHHX
JIOCITII)KeHb Ta/ab0 KOMIT FOTEPHOTO MOJICTIOBAHHS;


about:blank
about:blank

@K 06. 3gaTHiCTh TUIaHYBAaTH 1 BUKOHYBaTH €KCHEPUMEHTAIbHI POOOTH B raiy3i OGioTexHomorii

3 BHUKOPHUCTAHHSIM CyYacHHMX OOJIaJHAaHHS Ta METOMIB, IHTEPIPETYBaTH OTPUMaHi JaHl HAa OCHOBI

CYKYITHOCTI Cy4YaCHHUX 3HaHb Ta ySIBJICHB PO 00’ €KT 1 MPeAMET AOCIIPKEHHS, pOOUTH OOTpYHTOBAaHI

BHUCHOBKH;

@K 07.3gatHicTh po3po0IsATH Ta BAOCKOHAIIOBATH KOMIUIEKCHI O10TE€XHOJIOTI] Ha OCHOBI PO3YMiHHA

HayKOBHX Cy4acHHX (DaKTiB, KOHIICIIIIIH, TEOPiH, MPUHIIMITIB 1 METOIIB O10iHKEeHepii Ta

MPUPOTHUYNX HAYK.

®K 09. 3maTHiCTh 3aCTOCOBYBATH Cy4acHI METOJIM CHUCTEMHOTO aHaJi3y I TOCIPKSHHS Ta

CTBOpECHHS €(PEKTHBHUX 010TEXHOJOTIYHUX IPOLICCIB,;

@K 10. 3paTHiCTh 3aCTOCOBYBATHM IPOOJIEMHO-OPIEHTOBaHI METOAM aHAJi3y Ta
onTuMi3alii O0lOTEXHOJOTIYHUX TPOIIECIB, YNPABIIHHA BHUPOOHHUIITBOM, MAaTH HABUYKH

MPAKTUYHOTO BIPOBADKCHHS HAYKOBHX PO3POOOK;

®K 14. 3partHICTh 3MIMCHIOBATH KOMEPIAMi3allil0 pPe3yJIbTaTiB HAyKOBUX 1 MPHUKIATHUAX

JOCTIPKEHb Ta IHHOBAIIIH.

@K 15. 31aTHICTh BUKOPUCTOBYBATH MOJICKYJISIPHO-TCHETUYHI TEXHOJIOTIT ISl CTBOPEHHSI HOBHX

010JIOTIYHHX arcHTIB

MpeameT HaBYaNbHOI AUCUMNAIHK. B3aEMO3B’A30K XiMiYHMX npoueciB Ta ABUW, WO iX
CYNpPOBOAKYIOTb, KPUTEpPIlT WMMOBIPHOCTI nepebiry i HanpamneHocTi b6ioximiyHMX npouecis,
MEeTOAN CnocTepeXeHHA 6ioNoriYyHMX NpoueciB Ta BUM3HAYeHHA OyaoBi 6i0NOriYHMX PEYOBWH,
MeTOAN BNAUBY Ha NPOAYLEHTIB.

lpo2pamHi pe3ynbmamu HABYAHHA.
ITPH 06. 3naTH Ta OIiHIOBATH OCHOBHI METOINYHI PUHOMHU KyJIbTUBYBAaHHS €yKapiOTHUYHUX KIITHH

TBAPUHHOTO Ta POCIWHHOTO MOXOHKEHHS, pO3POOJIITH HOB1 TEXHOJIOTT X 3aCTOCYBAaHHS Y HAYKOBHX
[IISX, MEIUIINHI, CUUTBCHKOMY T'OCTIOIAPCTBI TOIIIO.

IMPH 07. Martu HaBUYKHM BHAUIEHHS, iAeHTU(ikalil, 30epiraHHs, KyJIbTUBYBaHHS, 1MMoOLTi3alii
O10JIOTIYHMX areHTiB, 3/1MCHIOBATH ONTHMI3all0 IOXXKUBHUX CEPENOBUIL, OOMpaTH ONTUMAJbHI
METOIM aHali3y, BUAUIEHHS Ta OYMILEHHS IUIbOBOTO TNPOAYKTY, BHKOPHUCTOBYIOUM Cy4acHi
010TeXHOJIOT14YHI METOAM Ta MPUHOMHM, IPUTAMAaHHI IEBHOMY HamnpsAMy O10TE€XHOJIOTI].

ITPH 10. YopoBamxyBatu HailOL1bl e(eKTUBHI O10TEXHOIOTYHI METOAMU Ta NPUHOMHU y MPAKTHUHY
BUPOOHUYY [iSUIBHICTH HAa OCHOBI OLIHKHM €(EKTHBHOCTI MEpeJOBUX OIOTEXHOJIOTIM Ta BpaxXyBaHHS
3arajbHUX TEHJIEHLINH PO3BUTKY HOBITHIX 010T€XHOJIOTIHN y MPOBIIHUX KpaiHax.

ITPH 13. OuiHroBaTH aKTyalbHICTh JOCHIKYBAaHUX HAYKOBHUX MPOOIEM, MPUAATHICTH BIIOMUX HAYKOBHX
METOMIB JUIA iX JOCIIPKEeHHS Ha OCHOBI aHAJI3y HAasBHUX JAHUX Ta MyOJiKaliil y IPOBIAHUX BUJAHHSX.
IIPH 18. MaTtu HaBHUYKM BUKOPHCTAHHS MOJIEKYJIIPHO-TEHETUYHUX TEXHOJOTIH Ui CTBOPEHHS
HOBHX O10JIOTIYHHX areHTIB.

ITPH 19. BmiTi cTBOpIOBaTH Ta BUKOPUCTOBYBATH CIICIiali30BaHEe MPOTrpaMHe 3a0e3MeYeHHs IS
aHaJi3y Ta yNpaBiIiHHS 010TEXHOJIOTTYHUMH 00’ ekTamu (TIporiecamMu)

2. TpepeKBi3aUTU Ta NOCTPEKBI3UTU AUCLMNNIHM (MicLe B CTPYKTYPHO-/OTiUHIl cxemi HaBYaHHA 3a
Bi4NOBiAHOO OCBITHLOIO NPOrPamMoro)
MpepekBi3nTn. matn 6a308i 3HaHHA 3 Bioximii, uuTonorii, biodiznku.
MocTpeKBi3nUTU: OTPMMaHi pe3ynbTaTM HaBYaHHA OyayTb BMKOPUCTaHIi B noganbwomy npu poboTi Haz
MaricTepcbKoOlo gmncepTauieto.



3. 3MmicT HaBYaNbHOI AUCLUNAIHU

Posgin 1. ®i3nyHi meToau aHanisy

Tema 1.1. CeanmeHTauinHi meToaN

Tema 1.2. XpomatorpadiuHi meToam

Tema 1.3. EnektpodopeTnyHi metoam

Tema 1.4. CnektpanbHi meToam

Tema 1.5. dnyopecueHTHI meToan

Po3gain 2. BioximiuHi meToan aHanisy

Tema 2.1. MeTtogu OHK aHanisy

Tema 2.2. ImyHoNOriYyHi meToan

Tema 2.3. MeToam BUAINEHHA FEHETUYHOTO MaTepiany 3 KNiTUH
Tema 2.4. 3acTocyBaHHA METOZIB aHanNi3y B NpoL,ecax KyN1bTUBYBAaHHA Bi0NOMNYHNX areHTis

4. HasuanbHi matepianu Ta pecypcu

basoBa nitepartypa:

1. KyuepeHko M.E., BabeHtok t0.. Ta iH. CyyacHi meToam 6ioXiMiYHMX AOCNIAMKEHDb : HABYANbHUIM

nocibHuK. - Kuis: ditocouioueHTp, 2001. - 424 c.

2. A.C.Mopos, /1.M.ABopcbKa, A.0./lyueBnd Ta iH. biodisnyHa Ta KonoigHa ximisa. — BiHHuya: HOBA

KHUTA, 2007. — 600 c.

3. Mueanos-MetpocsH M.O., Nlebigb B.M., Naskosa O.M., Enbuos C.B., AybmHa O.M., MNaH4yeHKo B.T.

KonoigHa ximia. — Xapkis: ®onio, 2005. — 304 ¢

4. AdaHacbeBa K.C. ®i3nyHi meToau B MonekynspHii reHetuui. Kuiscbkuin yHisepcutet, 2016. — 127 c.

5. Mopos A.C., lyuesuny A.4., ABopcbKa J1.M. MegunyHa ximia. BugaHHa 2 — BiHHMusa: Hosa KHura, 2008. —

776 c.

6. CnBonob A.B. MonekynapHa bionoris. — K.: BIML, «Kuis. yH-T», 2008.

7. OctanyeHkKo J1.l., AHapinuyk T.P., babeHtok HO. [1. Ta iH. Bioximia. — K.: BMLU, «Kuis. yH-T», 2012.

JonomixHa nitepartypa:

1. Twnb M.1., lOnesny O.1., KosTyH C.I. BioTexHonoria. — MUKONAIBCbKUI AepKaBHUI arpapHni
yHiBepcutet, 2012 — 472 c.

2. Zahra Naz. Introduction to Biotechnology. -
https://www.researchgate.net/publication/284169166_Introduction_to_Biotechnology . 2015

3. Introduction to Statistical Analysis of Laboratory Data / Karan P. Singh, Sejong Bae, Alfred Bartolucci.
ISBN: 978-1-118-73686-9, 2015.

HaB4YyanbHWUWA KOHTEHT
5. MeToAuKa onaHyBaHHA HAaBYaNbHOI AUCUUNAIHM (OCBITHBOTO KOMMNOHEHTA)

5.1. JleKuiiHi 3aHATTA

Ne HasBa Temu nekuii Ta nepenik OCHOBHUX NUTaHb Kinbkictb
3/n (nepenik AnAAKTMUHKX 3ac06iB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC) roguH

Po3pgin 1. ®i3nuyHi metoamn aHanisy

Bctyn B ancumunainy. CegumeHTtauiiHi metogm 2

®i3nyHi ocHosu ceammeHTauii ana AHK Ta PHK. LBmakicHa Ta piBHOBaXHa
1. cegumeHTauia. LeHTpudyrysaHHA. bydepHi po3unHu. OcobamnsocTi Wwo nos’a3aHi 3
po3aineHHsm dparmeHTiB HYKNeIHOBUX KMUC/OT Ta BifIKiB 338 UMcnom ceanMeHTallil.

Nitepatypa: 1

2. XpomatorpagiuHi metogu. 2




OcHoBu xpomaTtorpadii. Buan xpomatorpadii. Po3aineHHA peyoBMH 3a 4ONOMOToH
xpomatorpadii. MoxnaunsocTi xpomaTtorpadii ana posaineHHa 6inkis i pparmeHTis
HYKNeiHOBUX KNCcNoT. OcobaMBOCTI po3paxyHKy XpomaTorpadiyHnx KoNoH gns
BMAiINEHHA NPOAYKTIB 6i0N0rYHOro NOXOAMKEHHS.

Nitepartypa: 2

EnektpodopeTnuyHi metoamn
3aranbHa Teopis enektpodopesy. Enekrpodope 3 6inKiB Ta HyKNE€IHOBUX

Kucnot. Enektpodope 3y nynbcytoyomy noni. KomeTHuit enektpodopes.

CrauioHapHi ¢pasu. Jliteparypa: 3

CneKTpanbHi meToamu
CnektpodoTomeTpin 6iNKiB Ta HYKNEIHOBMX KUCNOT. 3arasibHi NpUHLMNIN

NOrNIMHAHHA CBITN1Ia MoNeKynamu. Bname cTpyKTyp 6inKiB i HYKNEIHOBMX KUCNOT Ha
iX CNeKTpanbHi BNAaCTMBOCTI.

Nitepartypa: 4

dnyopecueHTHi meToaun
OcHoBu daiyopecueHTHOI Teopii. Asulie payopecueHuii. MapKkepu Ta meToam ix

BHeCeHHs i nigbopy.

Nirepartypa: 4

Po3ain 2. bioximiuHi meTogu aHanisy

MeTtogu AHK aHanisy
Mpupoaga AHK Ta PHK. NAP®- ta MNJ1P-aHani3. AHK-puHrepnpuHt. MAP ana PHK.
Nitepartypa: 5

ImyHOANOriYHI meTOaM.
OcHosu IPA. KinbkicHnin IPA-meTog,. IMyHOEnekTpodopes. IMyHOBNOTUHT.
Nitepatypa: 5

MeToau BUAINEHHA LiNbOBUX NPOAYKTIB 3 KNiTUH.

MpUHUMNKU NiAroTOBKM Biomacu 0 BUAiNEHHA KOMMOHEHTIB Ta PEYOBUH 3 KNITUH.
MeTogm pymHYBaHHA KNITUH i CTPYKTYP. MeToam 3axMCTy LinboBOro NPOAyKTY Bif,
PYyMHYBaHHA Ta BTPATU GYHKLIN.

Nitepatypa: 5

MeTtoau KynbTuByBaHHA 6ioNoriyHMX areHTiB
KynbTuBYyBaHHA B pisHMX ymoBax. O6nagHaHHA ANA KYNbTUBYBAHHS.

OcobnusocTi
KY/IbTUBYBAHHS POC/JIMHHUX | TBAPUHHUX KAITUH 415 NOAA/NbLIOTO BUAINEHHA

NPoAYKTiB 6i0N0riYHOro NOXoaKeHHA.

Niteparypa: 7




5.2.

MpaKTUYHi 3aHATTA

Ne 3/n Temu NnpakTUYHUX 3aHATb KinbKictb
roavH
1. CeanmeHTaUiNHI meToaM 1
1.Tvnu ueHTpudyrysaHHs.
XpomartorpadiuHi metogm
1.Po3paxyHOK TOYHOCTI.
2.bypoBa xpomatorpadiyHMx KOJIOHOK.
3.0CHOBI po34iNeHHs pe4yoBMH XpomaTorpadieto.
Nitepartypa: 1-3
2. EnekTpodopeTmyHi metoam 1
1.Po3gineHHa JHK 1a PHK B enektpuyHomy noni
2. CtaujioHapHi Ta pyxausi ¢pasmu.
Niteparypa: 1-3
3. CnekTpanbHi metToam 2
1. 3akoH byrepa JlambepTa bepa.
2. MepepaxyHOK pe3ynbTaTiB BUMiptOBaHb AnA 6iomonekyn.
Niteparypa: 1-3
4, MopaynbHa KOHTpobHa poboTa 2
5. MeTtoau AHK aHanisy 2
1. AHK Ta PHK aHanis.
2. N4P® 1a MNP,
Niteparypa: 4-6
6. IMyHONOriYHI meToan 2
1. IPA Ta 110ro BUKOPUCTAHHA
Niteparypa: 6-9
1. MeToam BUAINEHHA FTEHETUYHOIO MaTepiany 3 KNiTUH. 2
1. 3acTocyBaHHA METO/IB aHai3y B NpoLLecax Ky1bTUBYBAHHA BiONOriYHMX
areHTiB.
2. CTBOpEHHA YMOB pANsi Ky/lbTMBYBAHHA | BMKOPWUCTAHHA MeETOAiB
KOHTPOIO.
Niteparypa: 6-9
8. Po3B’A3aHHA 33434 3 AUCLUNAIHM 2
5.3.  NabopaTopHi 3aHATTA
Ne 3/n Temu nabopatopHUX 3aHATb KinbKictb
roavH
1 BuaineHHA LinboBOro NPoOAYKTY PisHUMU METOAAMM. 4
2 IMyHObEepMEHTHWUI aHani3. BUSHaYeHHA aHTUTIA. 4
3 BuaineHHs i BU3Ha4eHHA npobioTukis. 2
4 Enektpodopes. Po3gineHHs cKnagHUX cymilei. 2
5 BcTaHOBNEHHA CUCTEM aHANi3y Ha BUPOOHMYMX anapaTax. 2

CamocriiiHa poboTa cTyaeHTa




1) [Onsa camocTiliHOi poboTu cTyaeHTa nepeabayeHo: NigroToBKa 40 ayAUTOPHMX 3aHATL 46
rog., 6 rog nigrotoBKa Ao 3aniky, 2 roa. NiarotToBKa A0 MOAY/1bHOT KOHTPObHOI poboTu, 10 roa
BMKOHaAHHA PP, 12 rogMH Ans camMocTiliHOro BUBYEHHS TeM. Bcboro 76 roamH.

Ne 3/n HasBa Bugy po6otu :::::ig:c
1. Tema. CegumeHTaUiiHi meToaM 1
2. Tema. XpomatorpadiyHi metoam 2
3 Tema. EnektpodopeTnyHi metogn. Metoam 6esnepepBHOro 5

' po3aineHHA enektpodopesom
4, Tema. CneKTpanbHi metoamn 2
5. MigrotoBKa 4o MKP 2
6. Tema. BusHaueHHa pparmenTis AHK 2
7. Tema. 3acTtocyBaHHA IPA 2
8. Tema. 3acTocyBaHHA MeTOAiB BUAINEHHA rTEHETUYHOIO MaTepiany 1
9. BWKOHaHHA PP 10
10. MiarotoBKa 40 3aniky 6

— Nepenik nutaHb ana nigrotoskn Ao MKP HagaHo y goaaTtky A.
— Nepenik NnuTaHb A4NA NiIArOTOBKM A0 3a/iKy Ha4aHO y AoAaTky b.
— MNpuKknag 3asgaHHA PP HaBegeHo B goaatky B

MoniTUKa Ta KOHTPO/Ib
6. MoniTMKa HaBYaNbHOI AUCLMNNIHM (OCBITHLOrO KOMMOHEHTA)

Cuctema BUMOT, AIKi CTaBNAATbCA Nepea, CTYAEHTOM.

e BigBigyBaHHA 3aHATbL. BigcyTHICTb Ha ayANTOPHMX 3aHATTAX He nepeabayae HapaxyBaHHS WTPADHUX
6aniB, OCKiIbKMN iHaNbHUN PENTUHIOBMIN Ban cTyaeHTa GOPMYETLCA BMKIOYHO Ha OCHOBI OLiHIOBaAHHA
pe3ynbTaTiB HaBYaHHA, ane CTyAEeHT MAa€E BUKOHATK BCi NnepenbadeHi Buaun pobiT.

e  Ha NeKLUjii BUKNa[ay KOPUCTYETbCA BAACHUM MPE3eHTaLiMHMM MaTepiaioM; BUKOPUCTOBYE K/ac Ha
nnatdopmi G suite for education ana suknagaHHA maTtepiany NOTOYHOI NeKLii, 4oaaTKoBOIT iHpopmaLi Ta
iHWe;

e /1A BUCTYNY HAa CEMIHAaPCbKOMY 3aHATTI CTYAEHT POOUTb A0NOBIAb 3 BUKOPUCTAHHAM NpPe3eHTaLinHUX
maTepianis, nicna AonNosi4i BiANOBIAAE HA 3aNUTAHHA ayAMTOPIi Ta BUKNA4AYa;

e  HanNWCaHHA MOAY/bHOI KOHTPO/IbHOI PO6OTK BiAOYBAETLCA Ha OCTaHHLOMY JIEKLiMHOMY 3aHATTI 6e3
3aCTOCYBaHHA AOMNOMIXKHMX 3aco6iB (M0ObBiNbHI TenedoHK, NAaHWeETHU Ta iH.);

e  330X04yBa/ibHi 6anu BUCTABAAKOTLCA 33 y4acTb Y KOHKypcax HAayKOBWMX poO6IT, NiaroToBKy ornaais
HAyKOBMX MNpalb YM BUCTYNU Ha KOHPepeHLUiax 3 AOoMnoBigasMM 3a TEMATUKOK AUcumnaiHn. KinbKicTb
3a0X04yBasibHMX 6aniB He 6inble 10;

HenpuiHATHUMM Y HAaBYA/IbHIN LiANbHOCTI ANA CTYAEHTIB €.



1) MnariaT — HaBMUCHe YW ycBigomneHe onpuntogHeHHa (onybnikyBaHHS), MOBHICTIO abo 4YacTKOBO,
yy»koro TBopy (TekcTy abo igei) nig imeHem ocobu, AKa He € aBTOPOM LbOro TBOPY, 6€3 HaneHoro
odopMNeHHA NocuaaHb.

2) LWaxpaiicTBo, a came:

- danbcudikayis abo dabpuKkauia iHbopmauii, HayKOBUX pPe3ynbTaTiB Ta HACTyNHE BUKOPUCTAHHSA iX B
aKagemiyHin pobori;

- Niapo6bKa nianucis B AOKYMeHTaXx;

- BUKOPWUCTAHHA Mif 4YaC KOHTPONAbHWUX 3ax0AiB 3abOpPOHEHMX AONOMIKHUX maTepianisa abo TeXHiYHMX
3acobis (Wnapranku, MikpOHaBYLWHWKK, TenedoHU, NAaHLWETH TOWO);

- NOCWNIAaHHA Ha NliTepaTypHi ArKepena, AKi He 6yno BUKOPUCTAHO B pPob6OTi;

- CMUCYBAHHA NPU CKNAAaHHI Byab-AKOro BUAY KOHTPOIHO;

- NPOXOAXKEHHSA NpoLeayp KOHTPOIO 3HaHb NiACTaBHUMKM 0cobamum.

3) HecaHKuioHOBaHa cniBnpaus, a came:

- HafZaHHA OOMOMOrM ANA 34IACHEHHA aKTy aKaAeMiYHOI HeYeCHOCTi — HaBMWCHA YK yCBiAOMIEHA
aonomora abo cnpoba 4ONOMOrM iHLWOMY BUMHUTM aKT aKageMiYHOi HeYeCcHOCTi;

- NPUA6AHHA B iHLWMX OCI6 UM OpraHisaLiii 3 HaCTYNMHMM NOAAHHAM AIK BNACHMX pPe3ynbTaTiB HaBYa/IbHOI Ta
HayKoBOI AifnbHOCTi (3BiTiB, pedepaTis, KOHTPONbHUX).

4) MponoHyBaHHA YU OTPUMAHHA HEMPABOMIPHOT BUHAropoAu Npw OLiHIOBaHHI pe3y/bTaTiB yChilHOCTI,
BMKOHAHHA HaBYaNbHUX Y/ OOCNIAHULBKUX 3aBAaHb.

5) BuKopucTaHHA poauHHMX abo cny»K60BMX 3B’A3KiB 418 OTPUMAHHA NO3UTMBHOI @60 BULLLOT OLIHKM MpK
CKNafaHHi byab-aKoro BMAy NiACyMKOBOro KOHTPO/O abo nepesar y pobori.

Y BMNaAKy BUAB/IEHHA akagemiyHoi HegobpouecHocTi (naariaTy B PP, cnucyBaHHA Npu BUKOHaHHI MKP
abo 3anikoBoi poboTu TOW). Y BUNaAKY OLHOPA30BOro NoBHOro 36iry (igeHTMYHa poboTa), CNMCyBaHHA
abo nnariaty poboTa He 3apaxoByeTbCA i NepepobnaeTbcA. Y BMNaAKy NOBTOPHOroO CnucyBaHHA abo
nnariaty poboTa He 3apaxoByeTbcA i ouiHoeTbeA y O (Hynb) 6aniB. AKWO poboTa 3 NiariaTomM 03HaKamu
CNUCYBAHHA 34aHA HEBYACHO TO MOX/IMBICTb NepenncaT BUKIOYAETHLCA.

[ToBTopHe Hanucanua MKP nepenbaueHo 3a po3kiiajoM KOHCYJIbTAIIH.

V pa3i BUSBJICHHS aKaJIeMiqHOT HEJOOPOUECHOCTI IiJ1 YaC BUKOHAHHS 3aJ1IKOBOI pOOOTH CTYJEHT
YCYBA€ETHCS 3 3aJIIKY 1 MOYKE TIOBTOPUTH CIIPOOY 3/1a4i CEMECTPOBOTO KOHTPOIIO0 Ha 1 9u 2 mepe3nadi.

V pa3i BUSBIICHHS aKaJeMidHOI He0OpOUYeCHOCTI i yac BukoHaHHs PP Tomo poboTu (ruiariat
a0oI110) 3aBJaHHSA CTYICHTY HE 3apaxoBYeThbCsA. I[IOBTOpHE BHKOHAHHS 1HIMBIIyaJbHOTO 3aBIaHHS

MOXKJTMBE TIJIbKH 32 IHIIUM BapiaHToM / BumpaBiieHe iHIBIIyabHE 3aBJJaHHS OLIHIOETHCS 32 KPUTEPIsIMH,
K Take, 0 BUKOHAHE HEBYACHO

Mpw 6araTopasoBux NOPYLEHHAX CTYAEHT MOXKe byTH BiApaxoBaHWUA.

He mMoKHa BUKOPMCTOBYBATM i HABOAMTU Yy CMIMCKY BUKOPUCTAHOI NiTepaTypu pocCincbki axkepena (npwm
BMKOHAHHI iHAMBIAYaNbHUX CamMOCTiHMX 3aBaaHb (PP) Tow,o). Mpu BUABAEHHI TaKoro nocunaHHA poboTa
Ma€e byt nepepobiieHa 3 BUKOPUCTAHHAM iHWKMX Axepen. Y BUNaaKy HEMOXKAMBOCTI nepepobnieHHs
poboTa ouiHtoeTbes y 0 (Hynb) Hanis.

7. BuAM KOHTPOJIIO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3ynbTaTiB HaB4YaHHA (PCO)

MOTOYHUIM KOHTPO/b. HAaMUCAHHA eKCNpec-OnNUTYBaHHA Ha NeKuiHux 3aHatTax, MKP, PP, nponosiai 3a
TEeMaMM NPAKTUYHUX 3aHATb.



KaneHaapHW KOHTPO/Ib: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOTO CTaHy BMKOHAHHA
BMMmoOr cunabycy.

CeMecTpoBMIt KOHTPOb: 3aniK.

YMOBM A0MNYCKY A0 CEMECTPOBOro KOHTPO/IHO: MiHIMasibHO MO3UTUBHA OLiHKA 32 MOAY/IbHY KOHTPOJIbHY
pob60Ty, PP Ta BUCTYNM Ha NPAKTUL, @ TAKOXK CEMECTPOBUIN pelTUHr binblie 50 6anis.

PenTuHr ctyaeHTa 3 AUCUMNAIHN CKNadaEeTbea 3 6anis, WO CTYAEHT OTPUMYE 3a.

Bupg ta enemeHTH KoHTponto (Bua, KinbKictb Barosuit 6an Cyma 6anis no
pobiT) e/IeMeHTY KOHTPOO
MoTouHMI1 KOHTPOb

MKP 1 30 30

PP 1 30 30
Jonosiab Ha cemiHapi 1 15 15
Bignosigi Ha cemiHapi 5 2 10
3axuct nabopaTopHUX pobIT 5 15 15
BcbOro 3a NOTOUYHMIA KOHTPOb 100

CemecTpoBMUii KOHTPO/b
3anik 60-100

2. Kputepii HapaxyBaHHA 6ani.:

2.1. BUKOHaHHA MOAYNbHOI KOHTPONbHOI Po60TH (MKP):

2.2.

MakcrumanbHa KinbKictb 6anis 3a MKP — 30. KoxeH BapiaHT MKP mictutb 3 nutaHHAa no 10 6anis
KOXKHE.

Kputepii ouiHlOBaHHA:

MoBHa i BipHa Bianosigb Ha nuTaHHs — 10 6anis,

MpaBunbHa ane HEMOBHA BiANOBiIAb HAa 3aMUTAHHSA, HAABHICTb HE3HAYHUX Nomuaok — 10 — 6 6anis;
CyTTeBi nomMMIKKM abo HenoBHa Bignosiab — 5 — 1 6anw.

BiacyTHa abo HenpasuabHa Bignosiab — 0 — 1 6ann.

PoboTa 3apaxoByeTbCA AKLLO CTYAEHT Habupae He meHwe 18 6anis 3 30.

BMKOHaHHA po3paxyHKoBoi po6otu (PP):
MakcumanbHa Kinbkictb 6anis 3a PP — 30. KoxkeH BapiaHT PP mictutb 3 3agaui no 10 6anis KoxHa.

KpuTtepii ouiHOBaHHA:
MoBHa i BipHa Bianosiab Ha nuTaHHA — 10 6anis,
MpaBunbHa ane HEMOBHaA BiANOBIAb HA 3aNUTAHHA, HAABHICTb HE3HAYHMX NoMunoK — 10 — 6 6anis;



CyTTeBi noMmunaKM abo HenoBHa Bignosigb —5— 1 6ann.
BiacyTHs abo HenpasuabHa Bignosiab — 0 — 1 6anu.
Pob6oTa 3apaxoByeTbCA AKLLO CTYAEHT Habupae He meHwe 18 6anis 3 30.

2.3. Aonosigb Ha cemiHapi:

KoskHWUi cTyaeHT pobutb 1 gonosiab 3a obpaHoto Temot. MaKcMmasbHa KinbKicTb 6aniB 3a
ponosigb 15.

Kpurepii ouiHlOBaHHA:
PO3KpUTTA TEMU, NOMUNKMK BiacyTHI — 15 6anis,
Tema po3KpuTa NOBHICTIO asie NPUCYTHI nomunkn — 14-11 6anis,
Tema po3KpMTa YaCTKOBO asie NPUCYTHI cyTTeBi nomunkn — 10-5 6anis,
Tema He po3KpuTa abo BenuKa KinbKictb nommnnok — 5 -0 6anis.
2.4. Bignosigi Ha cemiHapi:

MaKcmMmanbHa KinbKicTb 6aniB 3a BiANOBiAb Ha NMUTAHHSA Ha CeMiHApPCbKOMY 3aHATTI 2 6anu.
MakKcuManbHa KinbKictb 6anis 3a Bci nuTaHHA 10.

Kputepii oyiHIOBaHHA:
MpaBunbHa Bignosiab 6e3 nomunok — 10 6anis.
Bignosiab 3 He3HaYHMMM NOMUIKaMK abo HeTouHa — 9-5 banis.
BianoBiab 3 cepnosHMMKM nomusikamm abo HenosHa — 4-1 6anis.
HenpasunbHa Bignosigb — 0 6anis..

2.4. 3axucT nabopaTtopHux pobir
BinbHe BonogiHHA maTepianom —3 6anu;
BipHe ycBigoMNeHHs maTepiany 3 He3HaYHUMU HegoniKamu — 2 banu;
HenosHa Bignosiab — 1 6an;

HesaposinbHa Bignosiab abo BiAcyTHICTb NpoToKoy Ha 3axucTi — 0 6anis.

SIKIO CTYEHT OTPUMAB MPOTITOM ceMecTpy Oirbine 60 OaniB Ta 3aXUCTUB BCi JTabopaToOpHi POOOTH 1
BUKOHaB PP, To BiH oTpuMye€ 3alliK, IKII0 MeHIIe a00 X04e MiBUIINTH OI[iIHKY BUKOHYE 3aTIKOBY
po6oty. [lonepenHi OIIHKK aHYTIOIOTHCA.

3anik (nucbmoBuit) . 3anikoBuii 6ineT micTUTb 5 NUTaHb, KOXKHe 3 AKUX ouiHIoeTbes no 20 6anis.

MosHi BipHi Bignosiai Ha nutanHa — 20-19 6anis,
He3HayHi nomunku — 16-18 6anis;

Baromi HeTouHoCTi - 12-15 6anis

Bianosiab HeBipHa 0-11 6anis.

[na oTpuMaHHA 3aniky CTyAeHT NoBMHEH HabpaTtn He meHLwe 60 6anis



Tabanua BianNoBiAHOCTI peMTUHroBMX H6aniB OLHKaM 3a YHIBEPCUTETCbKOIO LLKANO0!

Kinbkicme 6anis OuiHka
100-95 BiamiHHO
94-85 [yxe nobpe
84-75 Jobpe
74-65 3a40Bi/IbHO
64-60 JocTtatHbo
MeHwe 60 HesaposinbHo
He BMKOHaHi yMmOBM A0MYCKy He gonyuweHo

8. [OopaTtkoBa iHpopmauia 3 aucunnnium (0CBITHLOro KOMMNOHEHTA)

® nepenik TEOPEeTUYHUX NUTaHb, AKI BUHOCATLCA HA CEMECTPOBUI KOHTPOAb (3aniK) HaBeaeHO B
[0[aTKy b;

® Ha MoYaTKy CeEMEeCTPY BMKAAAa4y aHasli3ye iCHYOUI ANCTaHLiNHI KYpCK 3a TEMATUKOK AUCLUNAIHK
Ta NPOMNOHYE NPONTK BiANOBIAHI HE3KOWTOBHI Kypcu cTyaeHTaM. [licna OoTpMMaHHAM CTYAEeHTOM
cepTndikaTy 3 YCMilWHOro MPOXOAMKEHHA AMCTAHLUIMHUX YW OHJMAMH KypciB 3a BignosigHow
TEeMaTUKOI0, BUKNaAa4 3aKPMBAE BiAMOBIAHY YAaCTUHY Kypcy (cemiHapu um nekuii).

Po6ouy nporpamy HaBYanbHOI AucumnaiHu (cunabyc):

CKknapgeHo acucteHTOM Kadegpu bioeHepreTnku, 6ioiHdopmaTMKLM Ta eKobioTexHOOorii, K.T.H.,
NleBTyHOM Iropem Iroposuyem

YxBaneHo Kadeppoto bioeHepreTuku, bioiHpopmaTukn Ta ekobiotexHonorii (npoTtokon Ne 16
Bia 24.06.2025)

NorogkeHo MeToamnuHoto Komicieto PBT (npotokon Ne 6 sig 30.06.2025p.)

OHogJieHO Ta norokeHo Meroanunoro komiciero @BT (mpotokon Nel Bix 10.10.2025 p.) B yacTuHi yMOB
OTPUMAHHS PEUTUHTOBOT CEMECTPOBOI OI[IHKH.

Jopatok A.
Mepenik TeOpeTUYHUX NUTaHb, AKIi BUHOCATLCA Ha MKP:

. Tunu ueHTpudyrysaHb. MoKANBOCTI CEHAMMEHTALLIMHOMO PO3AiNeHHs.

. BickosomeTpisa. 3acTocyBaHHA meTo4y.

. TOHKOWapoBa xpomaTorpadia. ObmeKeHHs Ta MOXKINBOCTI MeToAY.

. ApiHHa xpomaTorpadis. Tunu B3aEMOLiN MixK MOJIEKYTaMKN B KOJTOHLL.

. loHooBMmiHHa xpomaTorpadia. Tunu cTauioHapHMX Bas 419 ioHoOObMiHHOIT XpomaTorpadil.

. Fenb-dinbTpauiiHa xpomatorpadia. TMNM KONOHOK Ta CTalioHapPHUX ¢a3 refib-PiNbTPaLiMHUX KOIOHOK.

. Enektpodopes JHK. OcobamsocTi renis Ta 6ydpepHUxX po3unHis. BepTMKanbHa Ta ropn3oHTaNbHa KOMipKa.

. 2D-page enektpodopes. CTBOPEHHA rPaAieHTIB y ren.

. KomeTHui1 enektpodopes. Metog nigrotoBku npob A8 npoBeeHHA KOMETHOro enekTpodopesy.

10. CnekTpodoTomeTpisn. PoToOKOIOPUMETP Ta CNEKTPODOTOMETP BiAMIHHOCTI Ta noAibHOCTI anaparis.

11. CnektpodoTomeTpin. 3aKOH 3a AKMM NPOXOAUTb BUSHAYEHHSA ONTUYHOI IYCTUHM.

12. Mikpockonia cBiTA0BOro nNons. 3acTocyBaHHA Ta MOMKAUBOCTI meToay. CTPYKTYPU AKi MOXKHa po3rnsaaTu B
CBiT/I0BOMY MONI.

13. Mikpockonia TeMHOBOro Noss. 3acCTocyBaHHA Ta MOXAMBOCTI meToay. CTPYKTYpM fIKi MOXKHa po3rnaaatu B
TEeMHOBOMY MO,

14. AndepeHuianbHa iHTepdepEeHTHO-KOHTPACTHA MiKPOCKOMisA. 3aCTOCYBaHHA Ta MOXKANBOCTI MeToAy.

15. dnyopucueHTHA MiKpocKonifA. 3acTocyBaHHA Ta MOXAMBOCTI MeToay. CTPYKTYpU AKI MOXKHa po3raagati npu
3abapBieHHi bapBHMKaMu.
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16. MonimepasHa naHutorosa peakuis. KoMnoHeHTH HeobXiaHi AnA NpoBeAeHHA peaKLil.

17. MeTog BUAINEHHA KNITUHHUX CTPYKTYP Ta PEUOBMH 3 KNITUH. PyliHYBaHHA KNITUHHUX MeMBpaH TaK KOHTPO/1b
LbOro npotecy.

18. IMyHObepMeHTHMIA aHani3. Po3milleHHA Ta 3aKpinaeHHA MOAEKYA Ha cnaiai. Bsaemoaii mixk monekynamum npu
aHanisi.

Jopatok b.
Mepenik TEOPETUYHUX NUTAHb, AKI BUHOCATLCA Ha 3aiK:

1. disnyHi meToam gocnigxKeHHs B 6ioTexHoNOril. 3arasbHa XapaKTepucTuKa ¢is. metogis. OcobanBoCTi ix

BMKOPUCTaHHA Ana 6iomonekyn.

2. CeanmeHTauia. Metoam ueHTpudyryBaHHs B 6iosoriyHnx gocnigreHHax. OcHoBuM

Teopii ceanmenTaLii. LLBnakKicHa Ta piBHOBaXkHa ceammeHTauia ana AHK ta PHK.
3. XpomaTorpadiuHi metoamn aocniaKeHHs B 6iotexHonorii. Tunu piauHHUX

XpomaTtorpadiit. lenboinbTpauis npu posgineHHi pparmeHTie AHK Ta oKpemmx reHis.

4. EnektpodoTOMETPUYHI MeToaM A0CANiAKeHHS. OCHOBHI NpUHLMNKW enekTpodopesy. Tunu
enekTpodopesy.

5. AKi meToaM enekTpodopesy 3acTOCOBYIOTLCA ANA PO3AiNEHHA HYKNEIHOBMX KUCNOT Ta Binkis. Y yomy
0cob6AMBICTb Ta BiAMIHHICTb TaKUX METO/,B.

6. CneKkTpanbHi meToan AocniaxeHHs B bioTexHosorii. CNeKTpoCcKoniYyHuiA Ta

pagioi3oTonHini meTtog,

7. CneKktpockonisa Y®, |4, KombiHOBaHOro po3citoBaHHS.

8. dnyopecueHTHa cnekTpocKonis. Teopisa dayopecueHuji. PesoHaHCHe nepeHeceHHs

eHeprii.

9. EnekTtpoximiyHi meToau aHanisy. KoHgyktometpisa. MoTeHuiomeTpis. Nonaporpagia. OcobamsocTi
NnoB’A3aHi 3 BMKOPUCTAHHAM METOAIB A/A HYKJAEIHOBMX KUCNOT Ta CNONYK YYTAMBUX 4O BNAMBY
€/1eKTPUYHOrO NoAA.

10. MikpockoniuHi meToan AocniaKeHHA. BU3SHaUEHHs CTPYKTYp HYKNeIHOBMX KMCNOT Ta bBinkiB 3a

[0MNOMOrot0 MiKpocKonii.

11. KynbTMBYBaHHA KAITUH Ta npoTonacTiB. Ocob6aMBOCTI KyNbTUBYBAHHA €YKapPiOTUYHMX

i MPOKAPIOTUYHUX KAITUH.

12. KnitHHWI umkn. Wnaxu gocnigyeHHa cTaHy KynabTypu. OfepsKaHHA CUHXPOHI30BaHOT KyNbTYpMU.
13. Metoau AHK aHanisy NAP® Ta M/IP aHanis.

14. MapKepw npu 3actocysaHHi MNJ1P.

15. ImyHonoOriYHi meToamn. BUKOPUCTAHHA Ta CTBOPEHHA aHTUTEHIB.

16. 3acTocyBaHHA eKcnpec aHanisy.
17. dnyopecueHTHa mikpockonis. 3abapeaeHHn BinkKiB, opraHen Ta HYKAEIHOBUX KUCNOT AN5 AOCNIAHKEHHSA

X BNacTUBOCTEM.

LopaTok B.
Mpwnknagu 3agavy PP.



B3ATM BeAMUMHY X 33 NOPALKOBI HOMEp Y CIIUCKY Fpynu

3apgaval

Po3paxyBaTu NpoLEHTHUI BMICT gieTnaosoro edipy Ta eTaHONY Y BiAroHi nicnsa peakuii otpumanHs 1,3
6yTafieHy. AK BHYTPILWHIN cTaHAAPT BUKOPUCTOBYBAIN ANMETUIKETOH
3aranbHa maca sigrony: ((100 —2,5X)/2) r

Maca aumeTtuaketoHy: (3aranbHa maca sigroHy/5,4) r

Maowa niky aumetnnketoHy: (Ana X<10 S=300, X>10 S=200) mm?
Mnowa niky edipy: (3aranbHa maca BiaroHy/2) mm?

Maowa niky etaHony: (20X) mm?

MonpaBoYHi KoedilieHTH:

K aumetunketony = 0,74

K etaHony = 0,64

K edipy = 0,68

3apava 2

Po3paxyBaTtu Yncno teopetmuHux Tapinok (N) Ta sucoty niky (H) ans xpomatorpada 3 HacTynHUMMU
MOKa3HWKaMMU:

LWemakictb noaayi Hocia: 90 cm® /xs

BigcTaHb Big TOUKM NoYaTKy A0 BeplumHM niky: tr = (200-3X)

Ans X<10 po3paxyHoK BeaeTbea ans cepefmHu niky. (Hos ) (y dopmyni 5,54) WupuHa: (20+X)

Ans X>10 po3paxyHOK BeAeTbea AN NOBHOI WupuHu niky. (W) (y dopmyni 16) WupumHa: (35-X)
[oBunHa konoHku: Ons X<10 200 cm, Ons X>10 175 cm.

BigcTaHb Big TOuKM noyvaTky Ao Buxoay rasy Hocia Ana X<10 7 mm, Ona X>10 5 mm.

3apava 3

Po3paxyBaTu WBMAKICTb PyXy YaCTUHKM 6inka (V) y ueHTpudysi 3 HaCTYyNHUMM AaHUMMK:
Yucno cegumenTadii 6inka: : (40-X) ceenbepr.

Pagiyc poTtopa 8 cm.

BigHocHa KyToBa weunakicts: Ans b6 — 25000, 6T — 20000, M — 17000, Bl — 19000



