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Mporpama HaB4Ya/IbHOI AUCLUNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta Pe3y/bTaTU HaBUYUaAHHA

Mpozpamy HasuyanbHoi ducyunaiHu  TEHETUKA cknadeHo 8i0nogidHo 0o oceimHbo-npogpeciliHol

npozpamu nideomosku biomexHonoeii cneyianeHocmi 162 — biomexHonoeii  ma bioiHxceHepin
0Cc8iMmHb020 pisHA bakanasp.

Hag4anbHa ucyunaiHa Hanexcums 00 YUKy 3a2a7bHOI Nid2omosKu (Hag4anbHi  OucyunaiHu

6a3080i nidzomosku).

Mpedmem Has4yanbHOI ducyunaiHu- hyHOaMeHManbHi 30KOHU YCrnaoKy8aHHA, 3aKOHOMIpHOCMI

MIHAUBOCMI MA MOAEKYAAPHI MEXAHI3MU (pyHOameHmManbHuUX 6iono2iyHUX AsUW,

Aucyunnina ,,feHemuKka” npusHa4yeHuli o3Haliomumu cmydeHmie 3 hyHOAMEHMANbHUMU

30KOHAMU yCradKyB8aHHSA, 3AKOHOMIPHOCMAMU MiHAUBOCMI MA MOAEKYAAPHUMU MeXaHi3Mamu

¢yHOameHmanbHux bionociyHux Asuw. OCBOEHHA f02iKU 2eHemu4Ho20 aHasni3y HeobxiOHo 0nAa

BUBYEHHA 2eHeMuKU OKpemMux 8udis, ceneKyii CinbCbKo20CnoOapCbKux Kynemyp POC/AUH, Mopio

meapuH, wWmamis MnPOMUCAOBUX MIKPOOP2aHI3Mie ma 0718 CMBOPEHHA Op2aHi3Mie 3 MnesHUMU

eeHomunamu. JucyunniHa sU3HA4Yae meopemuyHi 0OCHo8U biomexHonoeii i 3a6e3nevye hopmysaHHA

HeobxiOHuUx KomnemeHmHocmel y gidnogidoHocmi 0o cmaHdapmy BO cneyiansHocmi biomexHonoeaii

ma 6ioiHxceHepis 0c8iMHbL020 pisHA bakanasp.

Memoro nasuanbHoOi OUCYUNIiHU € hOPMYBAHHS Y CIMYOEHMI8 30AMHOCMElL.

-30amHicmb 3acmocosy8amu 3HAHHA Y MPAKMUYHUX CUMYQAUisXx,
-30amHicme 84umucs i 080a100i8aMuU Cy4aCHUMU 3HAHHAMU,

-30amHicme 30ilicHro8amu exkcrnepumeHmasbHi 00cni0xeHHA 3 800CKOHAsneHHA 6ionoeiyHux
azeHmis, y mMOMy Yucni BUKAUKAMU 3MIHU y CmpyKmypi cnadkogoz2o amnapamy ma
yHKYioHAnbHIl akmusHocmi 6ionoziyHux azeHmis,

-30amHicme  KOMIAEKCHO aHanizyeamu 6ionoeiyHi ma 6iomexHono2ivyHi npouecu Ha
MOAEKYAAPHOMY MA KAIMUHHOMY PIiBHAX,

-30amHicmes  8UKOpUCMOBYBAMU 3HAHHA NP0 WAAXu biocuHmesy MPAKMUYHO YiHHUX
memabonimie 0519 800CKOHANEHHA BiomexHOoM02il ix 00epHaHHS,

-3acmocos8y8amu s102iKy eeHemu4YHo20 aHasi3y 078 8CMAHOB/EHHA CrA0Koeoi demepmiHauyii
O03HAKU Ma 8U3HAYEHHA 2eHomury,

-gHaNi3ysamu 2eHemuyHi Aeulia HA pieHi iHOUBIOyasnbHO20 2eHoMy 3 3aCMocCy8aHHAM
KAAGCUYHUX Ma Cy4acHUX Memoo0ie 2eHeEMUKU,

- aHanisyeamu 2eHemuyYHi Asuwa Ha piBHi ﬂOﬂyﬂﬂL{iU 3 3dCMOCYBAHHAM Knacu4yHUxX ma cy4YacHux
memodis 2eHemuku,

-peanizosysamu cria0Koso 0emepmMiHOB8AHY MpPo2pamy PO3BUMKY HA PiBHI OKpeMUX 2eHie.
-peanizosysamu crnadkoso 0emepmiHOBAHY  MPO2PAMy HA PiBHI opeaHiamis.

32i0H0 3 BUMO2aMU OCBIMHbO-NPOGhecCiliHOI npoepamu cmydeHmu nicana 3aC80EHHA HABYANbHOI

oucyunaiHu Marome nNPoOeMoHCcmpysamu maki pe3yabmamu HA84YAHHA:

3HAHHA:
-OCHOBHUX 3GKOHOMIipHOCMeli ycrnadKy8aHHs
-OCHOBHUX NpUHUUNi8e ma memoadie aHasi3y eeHomurny oKpemMux oCobuH

-OCHOBHUX MPUHYUNie ma memoodie aHani3y 2eHemu4YHoi cmpykmypu nonyasauit (wmamis, nopio,
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copmis)

-NPUYUH BUHUKHEHHA MiHAUBOCMI, Memodis il susYeHHA ma Moxcausocmeli 30CMOCY8AHHA 8
2eHemuuyi

-MOAIEKYNAPHUX MEXAHI3Mi8 ma wAaxie peanizayii cnadkoso 0emepmiHOBAHOI npoz2pamu
pP0O38UMKY Op2aHi3mie

YMIHHA:
-pobomu 3 HaAYKOBOO MA MeMOOUYHOIO Aimepamyporo

-aHanizysamu eKcrnepumeHmMansHi pe3ynbmamu, ompumaHi npu 00CniOMHceHHI
3aKoHOMipHOCMeli crnadKosocmi ma MiHaugocmi

-nagHyeamu eeHemuy4HUl exkcriepumeHm ma ¢opmysamu poboyy 2inomesy 0714 MOACHEHHSA
OMpPUMGaHUX pe3ysnbmamis

- 3acmocogy8amu 3HAHHA CKAAOYy ma CMPyKmypu KaimuH pidHux 6iono2iyHux azeHmis 08
BU3HAYEHHA  ONMUMA/AbHUX YMO8  KYy/JAbmug8y8AHHA ma  MomeHuyiany  8UKOPUCMAHHA
0ocnidxcysaHux KnimuH y biomexHonoeail

- 30ilicHroeamu 6a308i 2eHemuyHi mMa YumosoaiyHi 00cCniOHeHHS 3 B00CKOHAAEHHA i
nidsuweHHa b6iocuHmemu4Hoi 30amHocmi 6ion02iYHUX a2eHmi8 3 ypaxy8aHHAM MPUHYUNI8
biobesneku, 6iozaxucmy ma bioemuKu (iHOyko8aHUl mMymazeHe3 3 BUKOPUCMAHHAM hi3UYHUX i
XIMIYHUX MymaeeHHUX ¢akmopis, 8i06ip mMa HAKOMNUYEHHA ayKcompogHUX MymaHmis,
nepeHeceHHA 2eHemMu4Hoi iHghopmauii mowo).

-emMimu aHanizysamu 6iomexHo102i4Hi NPoUuecu Ha MOAEKYAAPHOMY MA KAIMUHHOMY pPiBHAX

-8Mimu 8UKOpUCMOBY8AMU 3HAHHA NPO WAAXU biocuHmMe3y NPaKkmMu4yHo UiHHUx memabonimis
019 800CKOHas1eHHA biomexHosoeill ix 00epHaHHA

-8CMQAHOB/1108aMU MPUYUHHO-HACNIOK08I 38°A3KU 8 BY008i i hyHKUIOHYBAHHI 2eHi8 i 2eHOMI8

-8CmadHoess1neamu I'IpUWUHHO-HGCfIiC)KOSi 368’A3Ku y 830EMOBIOHOCUHAX 2EeHOMI8 3 ymoeamu
308HIiWHbO20 cepedoeuuw

doceiod:

30CmMocCyB8aHHA (hyHOAMEHMAs1bHUX 30KOHI8 2eHEeMUKU 8 MPAKMuUYHil disneHocmi npu po3pobuyi
ma 3a6e3nevyeHHi mexHoM02iYHUX npoyecie y mpaduuyiliHux ma cy4acHuUx biomexHonoaiyHux
B8UPOBHUYMEBAX (2eHHA MA KAIMUHHA iH¥eHepis) ma 8 NPakmu4Hili MeouyuHi.

MpepeKBi3auTM Ta NOCTPEKBI3UTU AUCUUNNIHK (MicLie B CTPYKTYPHO-NOrIYHIA cXemi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpamoto)

HasyanbHa ducyunniHa «feHemuKka» 3a ceoim 3micmom 3aliMae susHa4yHe micue 8 nideomosuyi

¢gaxisuie 3 biomexHonoeii, 6a3yemoca HA 3HAHHAX | HABUYKAX cmydeHmis, 3006ymux rnpu 34C80EHHI
ducyunnin «bionoeia KanimuHu», «bioximia», «Mikpobiosnoeia ma sipycosnoeia» ma € meopemu4yHor
603010 01A 30CB0€EHHA pPAOYy OucyunaiH O0C8iMHix pisHie «baKkanasp», «mazicmpy»: «feHemu4Ha
iHxceHepia 8 6iomexHonoeii», «OCHOBU eeHemu4YHOi Ma KAIMUHHOI iHMceHepii», «BbiomexHonoeis

aHmubiomukie», « TexHos02is1 6i0aA02iYHO AKMUBHUX pevyo8uH», « EKobiomexHonoeaia»
3. 3MmicT HaBYaNbHOI AUCUUNAIHN
PO3/11/1 1. 3akoHomipHOCMI ycriaOKy8aHHSA 03HAK mMa NPUHYUnuU crnaokosocmi
Tema 1.1. 3aKoHOMipHOCMI YyCriaOKy8aAHHA 8 MOHO2IGPUOHUX Ma Noni2ibpudHUX cXpeusy8aHHAX

Tema 1.2. BioxuneHHs 8i0 munosux YucenbHUX CrnisgiOHOWEHb Npu po3uwenaneHHi ma ix npuvuHu.
Tema 1.3. MamepianbHi ocHosu cnadkosocmi

Tema 1.4. FeHemuka cmami. YcnadKy8aHHA 03HAK 34YeraeHux 3i cmammio.

Tema 1.5. 3uenneHe ycrnadKy8aHHA 2eHi8 Ma KPocuH208ep



Tema 1.6. 3aKOHOMIPHOCMi HEXPOMOCOMHO20 YCraOKY8AHHA
PO3/I/1 2. MiHnusicme, i npu4uHU Ma Memoou 8UBYeHHA
Tema 2.1. OCHOBHI xapakmepucmuKu MmymauiliHoi miHausocmi
Tema 2.2. XpomocomHi abepauii
Tema 2.3. leHHi mymauii
Tema 2.4. IHOyKosaHuli mymauitiHuli npoyec
PO3/I/1 3. MonynayiliHa ma esonroyiliHa ceHeMuUKa
Tema 3.1. FeHemuka nonynay,it
Tema 3.2. Monynayia — enemeHmapHa 0OUHUUA €800 Uil.
PO3/]I/1 4. MonekynapHa op2aHi3auyia ceHemu4vHUX npouyecis
Tema 4.1. HykneiHogi Kucaiomu AK HOCii 2eHemu4Hoi iHghopmauii
Tema 4.2. OpzaHizayisa 2eHomis
Tema 4.3. Cmpykmypa i pyHKUii eeHa
Tema 4.4. No3axpomocomHi pakmopu cnadkosocmi
Tema 4.5. MexaHizmu penapauiliHux rnpoyecis
Tema 4.6. Pennikauia JHK sk nepedymosa nepedayi ceHemuyHoi iHghopmauii.
Tema 4.7. leHemu4yHa peKombiHayis
Tema 4.8. MexaHizmu peanizayii ceHemu4Hoi iHgpopmauii
Tema 4.9. Peaynayia akmusHocmi 2eHis.

4. HaBuanbHi maTtepianu Ta pecypcu

baszoea nimepamypa

1. Touybkuli B.M. leHemuka.- Odecca: AcmponpuHm, - 2008.-712 c.
MonekynapHa 2eHemuka ma mexHoa02ii 00CniOweHHAa eeHoma: Hae4y. mnocib./ M.l.[uns,
0./0.CmemaHa, O.1.10nesuy ma iH. — XepcoH: OJ141-M/1H0C, 2015.-320 c.

3. CiyHak O./1. leHemukKa. - XepcoH:0/14I-M/THOC, 2018.-148 c.

4. leHemuka: nidpyyHuK/ A.B. Cueonob, C.P.Pywkoscekuli, C.C.Kup'sueHko ma iH.; 30 peo.
A.B.Cusonoba. - K.: BudasHu4o-nosiepagiyHuli ueHmp «Kuiscokuli yHisepcumem», 2008. — 320 c.

5. ®edopeHko B.O., YepHuk A.l., Makcumie A.B., bodHap /1.C. 3ada4i ma enpasu 3 2eHemukxu. Haesu.
nocib. — /lbsis: OpiaHa-Hosa, 2008. — 598 c.

AonomixwcHa

6. leHemuKka: Has4yanbHO-memooOuyHuli nocibHuk / yknaday 1.0. Komaposa. 2021p., 83c.
http://surl.li/ckqglg

7. 3iHyeHKo M. O. leHemuKa 3 0OCHOBAMU ceneKuii: MemoOUYHI 8KA3i6KU 018 MPAKMUYHUX
3aHAMb,2020. - https://evnuir.vnu.edu.ua/bitstream/123456789/18689/1/genet_metod 2020.pdyf.

8. 3apuybka O. "CnadKosi 3ax80pHOBAHHSA, MPUYUHU iX BUHUKHEHHA Ma memoou 00CniOnceHHs."
(2018).- http://dspace.tnpu.edu.ua/bitstream/123456789/20157/1/Zarytska.pdf

9. MoneKkynapHa 6ionozia: nidpy4yHuk/ A.B.Cusonob. - K.: BudasHu4yo-nosnizpagiyHull yeHmp

«KuiscbKuli yHisepcumem», 2008. — 287 c.
10. MonekynapHa  opaaHizauis  xpomocom:  Haey.nocib./A.B.Cusonob, K.C.AgaHacbesa. —
K.:BudasHu4o-nonizpaghivHuli yeHmp «KuiscoKuli yHisepcumem», 2014. — 287 c.


http://surl.li/ckqlg

11. Opnrok A.M. leHemuyHuli aHaniz (8 pocauHHuymeaei). - Xepcor:0/14I-/1K0C, 2019.-218 c.

12. Cmpenvbuyk C.1., emidos C.B., bepouwes I.[]., londa A.M. eHemuka 3 ocHosamu cenekyii. — Kuis:
®dimocouyioyeHmp, - 2000.-292 c.

13. TepHoscoka T.K. lfeHemuyHuli aHani3: Has4. npcib. 3 Kypcy «3a2aa06Ha 2eHeMuKa». — K.: Bud.oim
«Kueso-MozunaHcbKa akademia», 2010. — 335 c.

14. llles4yK T. A., Kopxuk O.B., KouyaH I.A. "CyyacHi npobaemu cnadkosocmi: KoHcriekm nekyid."
(2020). - http://surl.li/ckqlp

15. Russel R.J. Essential Genetics. Pearson Education, - 2003.-614 p.

16. Weaver R., Hedrick W. Genetics: Third edition. — Wm. C. Brown Publishers, - 1997.-638 p.

IHdpopmayiliHi pecypcu
IHmepHem-pecypc «Online Courses Coursera — [eHuU i cmaH at0duHU (8i0 nosediHKU 60
biomexHonoeili)» — https://www.coursera.org/learn/genes

IHmepHem-pecypc «Online Courses Coursera — leHemuka (Genetics)» —
https://www.coursera.org/learn/nsu-genetics

ba3zosa pekomeHO08aHa nimepamypa 3HaxooumeocsA 8 bibniomeuyi Kl im. lzopsa Cikopcekoezo. bazosa
nimepamypa € 0608°A3K08010 004 Mid20mosKu 00 ayOuUMOPHUX 3AHAMSb, MOMOYHUX, MOOYAbHUX
KOHMPOsbHUX pobim ma cemecmposux KOHMPOsi8, A MAKOX MPU 8UKOHAHHI [JKP.

3 00noMiXCHO0 AiMmepamypor MOXCHA 03Haliomumuce 8 YumasnsHux 3anax 6ibniomeku Kr1l im. lzopsa
CikopcbKko2o, memooduyHomy KabiHemi kagheOpu rnpomucsaoeoi biomexHosoeii ma 6Giogapmauii abo
3Halimu 6 iHmepHemi. OCKifbKU OMPUMAHA [HGOPMaUia 3HAYHO PO3WUPHE mMa o2aubare
iHghopmayito, ompumaHry 3 6a3oeoi nimepamypu, o3Hallomumuce 3 Heto xo4a 6 o OesKux MUMAHHA €
baxcaHum.

HaBYaNbHUNA KOHTEHT

5. MeToguka onaHyBaHHA HaBYaJbHOI AUCLUNAIHU

Jlekyilini 3aHamms
Jlekyia 1. OCHOBHi emanu po38UMKy ma 3Ha4eHHA 2eHemuku. [pedmem 2eHemuku. Micye 2eHemuKu
ceped npupoOHUYUX HAYK, ii 38’930K 3 iHWUMU HayKamu. MoHamms npo cnadkosicms i miHaugicme.
Po3sumokK eibpudonoeiyHux 0ocnidnceHo. Ocobausocmi eidpudonoeiyHozo memody [.MeHdens.
3aKoHomipHOCMI ycriaOKYy8AHHA NPU MOHO2i6pUOHOMY CXpeuly8aHHI.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 2. 3aKoHoMipHOCMIi ycrnadkyeaHHA 68 Ou- ma nonaieubpuOHUX CXpewysaHHAX. 30KOH
po3wenneHHA. [inomesa yucmomu 2amem. 30KOH HE3Q/A1eXHO20 YCrNAaOKYy8AHHA 2€Hi8. 380pPOMHE,
aHanizyrove, peyurnpoKHe CXPewyB8aHHA: NOHAMMS, posb 8 2eHeMuU4YHOMY aHANI3i. 3a2aabHi hopmynu
po3wensaeHs y Npoueci He3anexHo20 CcradKyeaHHsA. 3Ha4yeHHA pobim [.MeHOena y GopmysaHHI
mMemo0o0z2ii 2eHemMuKu.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 3. Ymosu, wo 3abe3neyyroms ma aAimimyroms 8UKOHAHHA 3aKoHie .MeHoens. Knacugikayis
MPUYUH, WO CMPUYUHAIOMb 8i0XUMeHHSA 8i0 (hopmysn mMeHOesni8CbKo20 po3uensaeHHA. BidxuneHHs, wo
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noe’asaHi 3 oOugpepeHyiliHoto cmepmHicmio. B3aemoldia anenvHux 2eHig: HernogHe OOMIHY8AHHSA,
KOOOMIHYBAHHA, MA eKCripecusHicMb 2eHa.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 4. B3aemolis HeanenbHux 2eHis. Knacugikauia munie HeanenvHoi 830EMO0ii 2eHis.
KomnnemeHmapHa 83aeMo0is 2eHie (Koonepauisi, KomnaemeHmapHi ma adumusHi eeHu). EnicmamuyHa
83aemo0ia 2eHis, munu enicma3sy. Ocobausocmi ycrnaOKy8aHHA KinbKiCHUX O03HAK. KymysaamueHa ma
HeKymynamueHa nonimepia. [lneliomponHa 0ia e2eHis. [eHu-modugikamopu. [eHHuli 6anaHc.
CmamucmuyHi Npu4uHU 8idxuneHs 8i0 scmaHosneHux I.MeHOenem 3aKoHoMipHocmeli po3uwienneHHA.
Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 5. bydosa ma ¢yHKuii xpomocom. Posb a0pa i yumonnasmu 8 cnadkosocmi. Kapiomun. bydoesa
Xpomocom eykapiomis. [i2QHMCbKI XPOMOCOMU, XPOMOCOMU muny «aAamMrnosux WIimokK», WwmyJHi
Xpomocomu eykapiomis. XimiyHuli cknad xpomocom. feHemu4yHa posb mimo3sy i melio3y. Tunu mimosy.
HepezynsapHi munu cmameso2o po3MHOMEeHHA (napmeHo2eHe3, ariomiKcuc, 2iHozeHe3 i aHOpozeHe3) ma
ocobausocmi cnadKy8aHHA 3a YuUx yMos.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 6. lfeHemuKa cmami. XpomocomHe su3Ha4yeHHA cmami. Cmame ma cmamegi 03Haku. O3HAKU,
3anexcHi 8i0 cmami ma obmexceHi cmammio. Tunu XpoOMOCOMHO20 8U3HAYeHHA cmami. flomozamemHa
ma eemepo2amemHa cmame. YcrnadKy8aHHA 03HAK, 34erseHUX i3 cmammio 8 pasi 2emepoaame mHocmi
Yyos108i40i cmami. YcrnadKy8aHHA O3HAK, 34YenseHux i3 cmammio 8 pasi 2emepo2amemHOCMi HiHOYOi
cmami. emizuzomHuli cmaH 2eHy. [0naHOpu4YHe ma 20a02eHiYHe ycrnaOKyB8aHHA, ces0oaymoCOMHi
O3HQOKU.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 7. [Jugpeperuiauia cmami 8 oHmoezeHesi. Ocobausocmi ycrnadky8aHHA 34 MNEpPeUHHO20 Ma
B8MOPUHHO20 HEPO3XOOHEHHA CMamesux XpPoMocomM y Opo3oghinu. YcnadKy8aHHA y AOUHU Mid 4ac
Hepo3xo0xceHHA cmamesux xpomocom. Cmamesuli xpomamuH. [lo3o8a KommneHcauyia 2eHis X -
xpomocomu. [ugpepeHyiayis ma 6U3HA4YeHHS cmami 8 oHmoezeHesi. Teopii 8uU3HAYeHHA cmami.
ExkcnepumeHmasnesHe nepesusHa4eHHsa cmami.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 8. XpomocomHa meopia crnadkosocmi T.MopeaHa. [lopyweHHs MeHOeniscbKoi opmynau
po3wenneHHa 8 Ou2ibpudHOMYy Ccxpewy8aHHi BHACMIOOK 34erneHo20 YCrnaOKy8aHHA eeHis. [pynu
34ernneHHA 2eHis. [losHe i HernosHe 34ernneHHA. BusyeHHA 34ernsneHo20 ycrnadKy8aHHA y Opo3oginu e
ekcnepumeHmax T.MopeaHa ma (io2o nocnioosHuKie. KpocuHeosep. OCHOBHI MOM0XEHHS XPOMOCOMHOI
meopii cnadkosocmi.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 9. lNpuHyunu nobydosu ceHemuyHuUX Kapm. Jlokanizayisa 2eHy. JliHiliHe po3mawy8aHHA 2eHi8 y
epyni 34yensneHHA. BukopucmaHHA mpumoykoeo2o mecmy 044 8U3HAYEHHA /0Kani3auii 2zeHa 6 epyni
3yenneHHA. FeHemuyHi kapmu. MHoOMUHHI nepexpecmu. IHmepgeperuis. Koegiuienm KoiHyudeHyil.
Brinue iHmepgepeHuii Ha KapmyeaHHA 2eHis. LlumonoziyHi Kapmu xpomocom. opieHAHHA 2eHemMuYHUX
ma yumonoeiyHux Kapm. @axkmopu, Wo 8rnau8arms HA NPOXOOHEHHS KPOCUH208€ep).

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 10. CripasxcHa yumonaasmamu4yHa cnadkogicmes. Ocobausocmi  cridOKy8aHHA npu

6



uumonnasmamu4Hoi cnadkosocmi. Knacugpikauyia ssuw, wo eiOHocameca 00 Yumonaasmamu4Hoi
crnadkosocmi. CnpasxcHA  yuMoOnNAasmMamu4Ha  cradkKosicme. lMnacmudHa  crniadkosicme.
XnamioomoHada fAK MooenbHull 06'ekm 0na 6us4YeHHA naaAcmMuiHoi crnadkosocmi. YcnaoKyeaHHSA
cmpokamoaucmocmi 'y  euwux pocauH. [eHom naacmud. MimoxoHOpiansHa crnadkosicme.
YcnadKysaHHA duxaneHoi HedocmamHocmi 'y epubis. [eHom mimoxoHOpil.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 11. YcnaOKysaHHA UumonaaaMamu4HoOi 40/a08i40i cmepunbHOCMi mMa npPAKMuUYHe
BUKOPUCMAHHA Ub020 AsUWA. HecrnipasicHA yumonaasmamu4yHa crnadkosicme ma ocobausocmi
CrnaoKyB8aHHA. IHgeKyiliHi hakmopu ma no3axpoMoOCOMHI esnemeHmu KaimuH. [lpedemepmiHayia
yumonaasmu (OHMozeHeMuUYHa Ma 2eHeMu4Ha).

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 12. Hecriadkosa miHsaugicme — 00UH 3 murie MiHausocmi. @opmMy8aHHSA O3HAK, AK pe3ysnbmam
83aemodlii eeHomuny ma ¢akmopie cepedosuwja. Egontoyis noznsadis Ha heHomumnosy MiHAUBICMb.
Brniaue 2eHemu4Ho20 anapamy Ha mMoougikayiliHy mMiHaugicme. BudHaYeHHA HOpMU peaKuii. Mpuknadu
MoouikauyiliHoi miHaugocmi 'y pocauH, meapuH, aouHuU. CriegiOHOWeHHA 2eHomurny i ymMos
cepedosuuia y hopmysaHHi peHomuny. XapakmepHi pucu moougikayiliHoi miHausocmi. [ToHAMmMs npo
mMopghosu.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 13. Memoou aHanizy mooudgpikauiliHoi miHausocmi. lMpuHyunu cucmemamu3ayii sapiayiliHux
pAadie. OCHOBHIi cMAMUCMUYHI XapaKkmepucmuKku moougikayiliHoi miHausocmi. lNopieHAHHA 080x 2pynn.
Kpumepiii CmorodeHma.

Jlimepamypa: 1,3,4,9, 12,14,15,16

JNlekyia 14. MymauyiliHa miHaugicmes. Mymauilina meopisa I'. de ®piza. XapakmepucmuKka cnOHMAHHO20
mymaditiHo2zo npoyecy. lMoHAMmMA npo memn mymaduiti ma yacmomy mymadyil. 30KOH 20MOA0IYHUX
padie M.l.Baginosa ma (io2o 3Ha4YeHHA 8 ceHemuui i cenekuyii.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 15. Knacugikauia mymauil. MpuHyunu, wo s8uKopucmosyomsca npu Kaacugikayii mymauid.
Mepwa knacugikayia Mennepa. Knacugikauyia sid cnocoby suHUKHeHHA. Knacugikayis 3a sussom 8
eemepo3uzomi. Knacugikauia 3a gidHoweHHAM 00 Oukozo muny. Knacugikauia 3a nokanizayiero 8
eyKkapiomuyuHili knimuri. Knacugpikayia e 3anexcHocmi 8i0 muny KaimuH, 0e suHUKarome. Kaacugpikayis
30 ¢peHomunosum suseoM. Knacugpikauia 3a enaueom Ha adanmueHy 30amHicme. Knaacugpikayis 6
3an1exHocmi 8i0 3mMiH 2eHomuny.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 16. [eHemMu4Hi MEXAHI3MU BUHUKHEHHA 2eHOMHUX ma XPOMOCOMHUX Mymauil. [eHOMHi
mymauii. Knacugikayis noninnoidie. Po3nosctodmeHHA noninnoidie y npupodi. [loninnoioHi padu.
MexaHi3mu 8UHUKHEHHsA 10Ainsa0idie ma ix wmy4yHe ompumaHHAa. Melio3 y aemo- ma anonosinaoioie.
AOOUHU. XpOMOCOMHI rnepebydosu. 3a2asnbHA XAPAKMepucmukd ma MEeXAaHi3m iX BUHUKHEHHS.
FeHemuuHi epekmu nepebydos. Ocobausocmi melio3y npu pi3HUX MUNAx XPOMOCOMHUX repebydos, ix
8aUB HA YHKit0 2eHi8. EcheKm ros10ieHHsA 2eHy.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 17. leHHi (moykoesi) mymauii. Knacugpikauia eeHHUX Mymauili 30 MOAEKYAIPHUM MEXAHI3MOM.
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Mymauyii 3amiHuU a3omucmux OCHO8, MO084YA3HI, HelmpasbHi, HOHCEeHC-, micceHC- mymauii. Mymauyii
3MIHU Yucna Hykneomudie y 2eHi. Mymauii, wo npu3geodame 00 3Cy8y PAMKU 34YUMYBAHHA 2eHe-
muy4yHo20 Koody. Pesepcii. BHympiulHb02eHHi ma no3azeHHi cyrnpecopHi mymaduii. Brnaus pi3Hux munie
2eHHUX mymauili Ha cmpykmypy i pyHKUii 6inka. MoneKynapHi MexaHi3mu 8UHUKHEHHA 0eAaKUX 2eHHUX
mymauid.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 18. IHOykosaHuli mymauyiliHuli npouyec. ®i3uyHi i XiMiYHi MymazeHU ma ix Kaacugikauis.
Bidkpummsa mymazeHHOi 0ii peHmaeHi8CcbKux npomeHis. [lpami ma Henpami 8nausu ioHi3y4ux
BUMNPOMIHIOBAHb HA 2eHemuyHul anapam. Tunu nowKodxeHb xpomocom ma [AHK, cnpu4uHeHi
IOHI3yI04UM BUMPOMIHIOBAHHAM. 3aAEHCHICMb MiX 003010 MA 2eHeMUYHUMU epheKkmamu iOHi3y4020
sunpomiHoeaHs . MymazeHHa 0dia ynempagionemosoi (Y®) padiauii. Tunu Y®-nowkodmceHo [HK.
Biokpumma ximiyHux mymazeHig. OCHOBHI Kaacu anKinyo4yux mymazeHie. MymazeHHa 0ia azomucmoi
Kucnomu, 2i0poKcunamiHy, aHasa02ie azomucmux ocHos. [MpomymazeHu. HenpasunbHe crnapro8aHHA
HyKneomudis, CIpu4YuUHeHe asKiny8aHHAM azomucmux ocHo8. MixcHumkosi 3'eOHaHHAa AHK, cnpuvyuHeHi
anKinyr4YumMu aezeHmamu. bionoziyHi mymaeeHu, ocobausocmi ix 0ii.

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 19. l'eHemuka nonynayil i if 3Ha4eHHA 019 MeOUYHOI 2eHemMuUKuU, ceneKkyii, supiweHHA npobsaem
36epexceHHA eeHOGoHOY i biochepu. [eHeMuUYHa 2emepoceHHICMb NPUPOOHUX NonyAauil, if BU3HAYeHHA
ma oyiHka. Yacmoma zeHie ma eeHomunis y nonyaauii. 3akoH Xapdi-BaliH6epea. [MpakmuyHe
BUKOpUCMAHHA opmynu Xapdi-BaliHbepea. Pakmopu OUHAMIKU 2eHEeMU4YHOIi cmpyKkmypu nonynauid i
MiKkpoesosrouis (naHmikcia, Opeligh 2eHie, muck mymauyiti, enaus 0obopy).

Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 20. [lonynayia — enemeHmapHa o0OUHUUA esoMouiliHozo npouyecy. [loHamma npo
MiKpoesonwuyito. EnemeHmapHi esontoyiliHi pakmopu. [pupodHuli 00bip Ak 2o0n08HUl pywiliHUd,
meopyuli pakmop esonwuii. [onosHi pe3ynomamu Mikpoesontouyii: suGOymeopeHHs, 2eHemuyHuli
nonimopaiam, adanmauii. MexaHizmu eudoymeopeHHsa ma lio2o emanu. FfeHemu4yHa 2emepo2eHHicms i
eeHemuYyHul noaimopghiam npupodHuUx nonyasayili AK 0cHosa ix esontoyiliHoi naacmuyHocmi.
Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 21. [pupoda eeHemu4Ho20 mamepiany. LoKa3u posai HyKaeiHosux Kucaom y crnadkosocmi.
Exkcnepumermu ®.lpichcpima 3 eeHemuyHOi mpaHcgopmayii nHesmoKokis. BusyeHHa O.Esepi ma liozo
cnispobimHukamu npupodu mpaHcgopmyoyozo azeHma. ExkcnepumeHmu A.Xepwi ma M.Yeliza.
Locniou X.®peHkenov-KoHpama 3 PHK sipycy miwomioHo80i mo3aiku. HykneomudHull cknad ma
cmpykmypa [IHK ma PHK.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 22. Cmpykmypa HyknaeiHosux Kucaom. [lepguHHa cmpykmypa HyKaeiHosux Kucsaom.
Hykneomudu ma Hykneo3udu. MixcHykneomudHuli 38°a30K. Hykneasu. leHemuyHuli Kod. lMoHamms
KOOOHY. leHemu4Huli aHani3 KOOOHY. [JoKa3u mpunaemHocmi 2eHemu4yHo20 Kody. [ocnidu ®.Kpika ma
C.BpeHHepa. Po3wugpysaHHA eeHemu4yHo20 Kooy 3a 0ornomoeoro bioximiyHux memodis. Baacmusocmi
2eHemu4Ho20 KoOy. BupoodxeHicms 2eHemu4yHo20 KoOy. [lpasuna HEOOHOHAYHO20 34YUMYBAHHSA
eeHemu4Ho20 Kody ®.Kpika. YHisepcanbHicmes eeHemu4H020 Kooy.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 23. MakpomonekynsapHa cmpykmypa [JHK. [odsilina cnipans. Modens YomcoHa i Kpika.
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KoHgopmauia HykneomuoOHUX 3aaAUWKI8 | MIHCHYKAeOMUOHI 83AEMOOIi 8 HYKAeiHoBUX KUC/AOMAX.
Monimopagpiam nodsiliHoi cnipani AHK. AeHamypauis i peHamypauia AHK. LLsudkicme npoyecy
peHamypauii AHK. Hadcnipanizauyia AHK, monoizomepasu. MakpomonekynapHa cmpykmypa PHK.
JeonaHyrozosi PHK. 3aeanbHi pucu 8mMOpPUHHOI cmpykmypu o00HonaHyrzosux PHK. TpemuHHa
cmpyKkmypa o0HonaHUr208ux PHK.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 24. 3az2aabHi NpuHYUNU opeaHizayii eeHemu4yHo20 Mamepiany. [lapamempu, 3a AKUMU
Xapakmepusyrome op2aHi3auyito 2eHomy. opiBHANLHA XapaKMepucmuKa 2eHOMI8 8ipycie, npokapiom
ma eykapiom. leHom sipycie. Ocobausocmi bydosu Kancudie i ynaKosKka 2eHemMuU4YHo20 mamepiany Ha
npuknadi bakmepiogazie T4 ma A. bakmepianvHuli 2eHom. MoHAMMSA nNpo HyKneoid. [AHK-368’a3youi
binku: H; HU; P; HLP-1. lpocmoposa opzaHizayia bakmepiansHo2o eeHomy. [loHAMMSA npo OomeHu.
bydosa domeHy.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 25. OpeaHizayis eeHomy eykapiomis. [eHom eyKapiomis. Hykneocoma ma ii 6ydosa. ®delizuHe
HyKneocom. [icmoHu ma HezicmoHosi binKu; ix Kaacugikauia ma ¢yHKuii y npocmoposili opaaHizayii
2eHomy. Apyauli ma mpemil pisHi Komnakmu3ayii (HyKAeoCoOMHa HUMKA ma xpomamuHosa ¢ibpuna);
domeHHa b6ydosa zeHomy eyKkapiom. MemagasHa xpomocoma — yemseepmull pieeHb MPocmMoposoi
opaaHizauii AHK. Ey- ma 2zemepoxpomamuH. Xpomomepu. Hadauuwikogicme 2eHomy eyKapiom. IHmpoH-
eK30HHA 0paaHi3ayia eeHis eykapiomis. Tunu HyKAeomuoOHUX rnocnidosHocmell, WO MpPanasomecs 8
2eHomi eykapiom. TaHOemHi nosmopu nocnidosHocmet [HK. lNaniHOpomu. Tenomepasza. CamenimHa
AHK.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 26. ToHKa cmpyKmypa eeHa. PO38UMOK ya8s1eHb NpPo 2eH AK 00UHUUH CradKosocmi. YA8sneHHsA
T.MopeaHa npo bydosy ma ¢hyHKUii 2eHa. PyHKYioHanbHUU ma pekombiHayiliHul Kpumepii aneniamy.
MHoxcuHRUl anenizm. Pobomu wkKonu O.Cepebposcbko2o 3 susuyeHHA b6ydosu eeHa. KoHuenuyis
ncesdoaneniamy. Pobomu C.beH3epa 3 8UB4EHHA MOHKOI CMpyKmMypu 2eHa Ha rnpuknadi nokycy rll ¢paza
T4. leHemuy4Ha KomnaemeHmauis mymaHmis 6akmepiogaza T4. Luc-mpaHc mecm. MymauyiliHa ma pe-
KombiHayiliHa nodinbHicme eeHa. [ToHAMMSA Npo 2omMo- ma 2emepoarnesii.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 27. ®yHKyii eeHy. eH Ak o0uHuysa yHkKuii. BusyeHHs b6ioximiuHoi ¢yHKYii eeHa. Pobomu
O.leppoda. BpooxeHi nomunku memaboniamy. BuKoOpucmaHHA  ayKCoOmpogHUX MymaHmis
MiKpoopeaHiamie 05 8UBYEHHA winAsaxie memaboniamy. Pobomu [xc.bidna ma E.Tamyma. lNoHamms npo
eeHemuyHull 670K. KoHuenuia "oOuH eeH - 00uH ¢hepmeHm"”. CmyniHyacmuii memabonaizm nio
KoHmposnem eeHis. Pobomu [loniHea ma IHepema. KoHuenuia "oOuH 2eH — 0OUH noninenmudlHuli
AaHyro2" ma ii nodanswuli poO38UMOK.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 28. [lozaxpomocomHi ¢hakmopu crniadkosocmi. Po3mipu ma cmpykmypa naasmioHux [HK.
Knacugikauis nnasmid. Mpynu HecymicHocmi naaamio. KoH'toeamusHi naasmiou. Mnaasmioa F Escherichia
coli. R-naasmidou 6akmepili. [1na3mioHi e2eHu, Wo KoHmponwwme cmilikicme 6akmepili 0o
aHmubakmepiliHux azeHmis. Col-naasmiou. lNaasmidu 6iodeepadayii. feHu kamaboniamy monyony.
Ponb nnasmio e esonrouyii bakmepiti. MobinbHi 2eHemuyHi enemeHmu (MIE) 6akmepil. Biokpummsa MTE
bakmepili. HomeHknamypa MIE 6akmepili. Po3nosctodxceHicmoe MIE ceped b6akmepili. bydosa MIE
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Knacy |. IS-enemeHmu. MIE Knacy Il. PoouHa Tn-nodibHux mpaHcrno3oHis. ®a2u-mpaHcrno3oHu.
MexaHiamu  ekcyuszii ma iHmezpayii 2eHHuUx Kacem. Emanu nepemiwjeHHA KOH'to2amueHuX
MPAHCO30Hi8.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 29. MobinbHi 2eHemuyHi enemeHmu eykapiomis. TpaHCNo30HU eykapiom, ix cmpykmypHi ma
YHKUiOHAnbHI  0cobausocmi, MOPIBHAHHA 3 MPAHCMIO30HAMU MpoKapiom. AB8MOHOMHI ma
HeasmMoHOMHI KOHMPOoKYi eneMmeHmu Kykypyo3u (Ha npuknadi Ac ma Ds-enemeHmis). P-enemeHmu
Opo3oginu. TibpudHuli du3szeHe3, 3ymosneHull nepemiweHHAMU P-enemeHmis. PempompaHCcrno30oHu
eykapiom. byoosa pempompaHcrno3oHie kaacy I. Ty-enemeHmu OpixcOxcie ma copia-nodibHi enemeHmu
dpo3oghinu. [ModibHicmb pempompaHCcno3oHie ma pemposipycie. Posb 380pOMHOI MpaHCcKpunuii 6
ubomy npoueci. PempompaHcno3oHu Kaacy Il. bydosa, hyHKYis ma mexaHiam ix mpaHcrnosuyii.
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 30. eHemuuyHa pekombiHayia y eyKapiom. LUnaxu z2eHemuuyHoi pekombiHauii y eykapiom.
Kamezopii npouyecie e2eHemu4HOi pekombIiHAUIi 3a MOAEKYAAPHUMU MeXAaHi3MamMu: 20MOA02iYHA
(3aeanbHa), calim-cneyugiyHa (crneyianizosaHa), He3akoHHA. [omosnoeiyHa pexkombiHauis. Mooesb
20Moso02iYHoi  pekombiHayii P.Xonidea. [eHemuyHuli aHani3 pexkombiHayii. eHHa KoHeepcis.
®dopmysaHHs | bydosa CUHANIMOHEMAbHO20 KOMII/EKCY y eyKkapiom. Calim-crneyugiyHa peKkombiHayis.
MexaHrizmu iHmezpauii ceHomy haza namb0oa e xpomocomy E.coli ma (io2o 8upi3aHHA 3 XpOMocomu.
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 31. leHemuy4Ha pekombiHayis y npokapiomis. KoH'toeauis y 6akmepiti. ocnid Axc./ledepbepaa
ma E.Tamyma. CekcOyKuyisa. Cnocobu KapmysaHHS 2eHie npu KoH 'to2ayii. Po3noscrodxeHicms KoH 'toeayii
ceped 6akmepill. BukopucmaHHA KOH'to2auyii 8 2eHemu4yHOMy KOHCMpyreaHHi bakmepil. eHemu4Ha
mpaHcpopmauia bakmepili. Xapakmepucmuka cmaHy KomnemeHmHocmi 6akmepil. Emanu
mpaHcopmauii. eHemuyHe KapmysaHHA 30 O0OMNOMO20H0 MmpaHcgpopmayii. BukopucmaHHsa
mpaHcopmauii 8 2eHemMu4yYHOMY KOHCMPYB8aHHI wmamis. TpaHcOyKyia 6akmepil. [Mocnidu
L. /ledepbepea ma H.LuHOepa. CneyugpiyuHa mpaHCOyKUid. YmeopeHHA mpaHCOYKYyr4YUX YACMUHOK
¢aza namb0a. HecrnieyugpiyHa mpaHcOykuis. AbopmueHa mpaHcOyKuia. BukopucmaHHA mpaHcOyKuii
0719 MOHK020 2eHEMUYHO20 KapMyB8aAHHA MA KOHCMPYOBAHHA wmamis. TpaHcpeKUyis.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 32. Pennikauia [AHK Ak nepedymosa nepedayi eeHemuy4Hoi iHpopmauii. 3azanbHa
Xapakmepucmuka npouecie pennikauii. MonekynapHi mexaHiamu pennikayii AHK ma PHK. lNopieHAnbHaG
xapakmepucmuka LHK-nonimepas npokapiom ma eykapiom. Emanu pennikauii AHK. lNoHammsa npo
perikoH.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 33. MexaHiamu penapayiliHux npouecis. Cucmemu pecmpuKyii i modugpikayii y 6akmepid.
Peakuii npamoi penapauii IHK. ®omopeaxkmusauia. bydoea ma mexaHiam 0ii pomonias nipumiouHosux
oumepis. [leankiny8aHHA QnKiAbOBAHUX a30mMUCMUX OCHO8 ma ankinmpugocgamis. Penapauyis
00HOHUMKOBUX po3pusie 3a dornomozoro [HK-nieas. ExkcyusiliHa penapauid. Tunu YwKoOMeHb, Wo
sudanameca makum waaxom. Emanu ecyusiliHoi penapayii. bydosea ma enacmusocmi [HK-
enikosunas, AP-eHOOHyKneasu ma AP-nia3u. binku, wjo 6epyme yyacmoe 8 ekcyusilinili penapauii y
eykapiom. [locmpenaikamusHa (pekombiHauiliHa) penapauis. Penapayis nNoMusakoeo crnapeHux
HyKneomudis. Penapauia 0soHumkosux po3pusie y [IHK. PenapamusHi npoyecu, wo iHoykytomoecs. SOS-
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pernapayia. ToyHicme pernapamugHuUX NpPoyecis.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 34. MexaHiamu peanizayii eeHemu4Hoi iHgpopmauii. TpaHckpunyia. FeHu npokapiom ma
b6akmepioghazis. byoosa npomomopis, SD-nocniooeHocmeli. PHK-nonimepasu npokapiom. binkosi
akmopu mpaHckpunuii y npokapiom. TpaHCcKpunmoH. Emanu mpaHckpunyii. lpodykmu mpaHcKpunyii
ma ix npouecuHe. leHU eykapiom ma eipycie eykapiom. PeaynsmopHi OifSHKU, WO KOHMpPOsoHMb
MPaHCKpuUnuito 8 eykapiom (npomomopu, mepmMiHaMopu, eHxaHcepu, caliaeHcepu, iHcyaamopu).
bydosa PHK-nonimepas I, Il ma lll. binkosi pakmopu mpaHckpunuii 8 eykapiom. lpouecuHe nepeuHHUxX
mpaHckpunmis. Cnnaticocomu. TpaHccnnalicuHe. AnemepHamugHul cnaalicuHe. CnaaticuHe mPHK.
TpaHcnauia. AmiHoayuntoeaHHA MmPHK. bydosa pubocom npokapiom ma eykapiom. @YHKUIOHAAbHI
aKmusHocmi ma pyHKUioHanbHI insaHKU pubocom. Emanu mpaHcaayii. IHiyiayis mpaHcaauii. binkosi
akmopu iHiuiauii mpaHcasuii. EnoHeayis. binkoei hakmopu enoHzauii ma ii peaynosaHHA. TepmiHauis
mpaHcaayii.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 35. Pezynauia akmusHocmi 2eHis. AdanmuesHuli cuHme3 ¢gpepmeHmis. [ToHAMMA NpPo onepoH.
OHmMoezeHe3s, AK peanizayis cnadkoso 0emepmiHOB8aHOI npoepamu po3sumky. CmabinbHicme eeHomy (i
dughepeHuiliHa aKmueHicme 2eHie 6 npoueci iHOUBIOyasnbHO20 pPo3suUMKy. PisHomMmaHimMHicMb
MOAEKYAAPHUX MEXAHI3mie peaynauii Oii 2eHis. PigHi pe2yno8aHHA GKMUBHOCMI 2eHi8 y npoKapiom.
Peaynto8aHHA (hyHKUIOHYBAHHA 1GKMO3HO020 Ma mpunmogaHo8020 onepoHis E.coli. Tunu ceHemu4Hoi
peaynauii pobomu onepoHa. Ekcnipecia eeHis ¢haea A. KackaoHe peaynto8aHHs.

Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 36. Pezynsayis akmusHocmi eeHie y eykapiom. Ocobausocmi op2aHi3auii pe2ynsmopHuUx OinfHOK
2eHoma y eyKkapiomis. OCHOBHI ocobausocmi peayno8aHHA MPAHCKPUNUii ma nocmmpaHcKpunyitiHo2o
npoyecuHea 8 eykapiom. TpaHCKpunyiliHo-akmueHUl XpoMamuH. Pe2ynamopHa posab 2icmoHis,
HezicmoHosux binkis, 20pMOHI8. Peaynayia aKmuesHocmi eeHie Ha iHWUX pieHAX (penaikayis,
mpaHcaayia, nocmmpaHcaayitiHi moougikauii).

Mema ma memooOosoeia 2eHemu4yHoi iHMeHepii, OCHOBHIi HAMNPAMU 2eHemMu4Hoi iHMceHepii
MIKpPOOp2aHi3Mie, pPOCAUH MA MEAPUH, 3HAYEHHA 2eHemMu4YHOI iHXeHepii 014 po3e'A3y8aHHA 3a0a4
MeOUUUHU, CinbCbKo2o 2ocnodapcmaa ma biomexHosnoaii..

Jlimepamypa: 1,2,3,4,9,10,14,15,16

lpakmuyHi 3aHAMMSA

Mema npaKkmu4yHUX 3aHAMb 3 2eHemuku — copmysamu y cmyodeHmie 8MiHHA nposodumu
eeHemuyHul  QHOAMI3, NAGHY8AMU 2eHEeMUYHUll eKcriepumeHm, B8CMAHOBA8AMU  XapaKkmep
ycnaoKy8aHHA 03HAKU, KinbKicme 2eHis, w0 ii 0emepmiHyrome, Has8HicMob 83AEMO0ii 2eHis, noKanizayito
2eHO HA XPOMOCOMI, YMiHHA 30ilicHroeamu KapmyeaHHA Mymauili ecepeduHi 2eHis, nposooumu
KomnaemeHmauiliHUli aHani3, 8uKopucmosysamu npouecu 06MIHY 2eHemu4yHor [HPOoPMayieto
(mpaHceopmauito, KoH’roeauito ma mpaHCcOYKUito) y MiKpoopeaHiamie 048 KapmyeaHHSA, obupamu
memood cenekyii 8i0nogidHo 00 0o0cnidxysaHo2o 06°ekmy, 8uU3HAYAMU 2eHemu4Hy CmpyKmypy
nonynauii ma dYacmomu OKpemux 2eHie nonyaauyii, aHasizyeamu exkcriepumMeHmarbHi pe3ynsmamu,
ompumaHi npu 00cni0nceHHi 3aKOHOMIipHOCMell cnadkosocmi ma MiHAUBOCMI, YMIHHA pobomu 3
HAaYK0B80K Ma MemoOU4YHOK fimepamyporo.
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lMpakmu4Hi 3aHAMMA nose2wyrms PO3YMIHHA mMQa 30C80€EHHA (AKMUYHO20 Mamepiany,
3a06e3ne4yyrome (opMy8aHHA y cmydeHmie s02iKU 2eHemu4yHo20 aHasizy, 30amHocmi 00 aHani3y
2eHemuYHUX ABUW, Ha pieHi iHOUBIOyanbHO20 2eHOMY ma nonyaauil, 30amHocmi 00 aHAMI3y OCHOBHUX
mexaHiamie peanizayii ceHeMu4HoI iHpopmauyii, cnpuatomMeb Po38UMKOBI MBOPYO20 MUC/EHHS.
NMpakmuyHe 3aHamma 1. eHemuy4HuUll aHAni3 3aKOHOMIipHOCMell crnadKkosocmi rnpu MOHO2I6PUOHUX
CXpeusy8aHHsAX.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 2. 3aGKOHOMIPHOCMI YCrnadKy8aHHA npu Ou2ibpudHUX ma noni2ibpudHux
cxXpewy8aHHAX
Jlimepamypa: 5,6,7,8,11,13
NMpakmuyHe 3aHamma 3. Ocobsaueocmi BUBYEHHA YCNAOKYBAHHSA O3HAK y MOOUHU. [eHeanozivyHuli
memoo.
Jlimepamypa: 5,6,7,8,11,13
NMpakmuyHe 3aHamms 4. Ocobausocmi ycrnadKy8aHHA Npu 83AEMO0ii anenbHUX 2eHis.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHamma 5. Ocobsusocmi ycrnadKy8aHHA rnpu
83aeMO0ii HeanenbHUX 2eHie. IMoBipHICHI npouecu y npouecax peanizauii ycrnaoKyeaHHs 03HAKU.
Jlimepamypa: 5,6,7,8,11,13
NMpakmuyHe 3aHamMmsa 6. MamepiansHi ocHogu cnadkosocmi. Melio3 ma mimo3 ma ix pons 8 cnadkosili
nepeoayi 03HAK.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 7. HepezynsapHi munu cmamesoz20 po3mHoxceHHA. Ocobausocmi cnadKy8aHHA
npu Hepez2ynapHUX munax cmamego20 PO3MHOMEHHA.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 8. Ycrnadkys8aHHA O3HAK, 34YerseHux i3 cmammio, 3aAeHHUX 8i0 cmami ma
obmexceHUX cmammio.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 9. Ycrnadky8aHHA 03HAK, W0 KOHMPOIIOKMbLCA AyMOCOMHUMU mMa 34YerseHUMu
i3 cmammio 2eHamu.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHamma 10. Ocobausocmi ycriaOKy8aHHSA pu 34ernaeHHi eeHig. BusHauyeHHA epyn
3YernsneHHA.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHammsa 11. /lokani3ayia 2eHie 8 2pyni 34yenneHHA. MpuHyunu nobydosu 2eHemMu4HUX
Kapm. Bu3sHa4yeHHs Yacmomu KpOCUH208epa npu 83aeEmMo0ii 2eHis.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 12. Bu3Ha4eHHA 4acmomu KpPOCUH208epa Npu 3HAXOOHEHHI 34enaeHuUX O3HAK Y
cmamesux XpOMOCOMUX.
Jlimepamypa: 5,6,7,8,11,13
NpakmuyHe 3aHamma 13. MKP Nel
NpakmuyHe 3aHamma 14. lNpuHyunu cucmemamu3auii eapiauitiHux paodie.
Jlimepamypa: 5,6,7,8,11,13
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MpakmuyHe 3aHaMmMaA 15. CmamucmuyHi xapakmepucmuku sapiayiliHux padie. MopieHAHHA OeKinbKox
epyn.

Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHammsa 16. Ocobausocmi ycnadKy8aHHA npu npedemepmiHayii yumonaasmu ma npu
407108i4ili yUMONAA3MAMUYHIlU cmepusnsHOCMI.

Jlimepamypa: 5,6,7,8,11,13

noninnoidis.

Jlimepamypa: 5,6,7,8,11,13

NMpakmuyHe 3aHamma 18. leHemuyHa cmpykmypa nonyasayit. 3akoH Xapdi-BaliHbepea ma (iozo
3aCcmocy8aHHA 07 06YUCAEHHA CMPYKMYypU nonynauii.

Jlimepamypa: 5,6,7,8,11,13

NMpakmuyHe 3aHamMmMaA 19. eHemu4yHa 2emepoz2eHHiCMb MPUpPoOHUX nonyaayil, i eusHa4YeHHA ma
OUiHKa.

Jlimepamypa: 5,6,7,8,11,13

NMpakmuyHe 3aHamma 20. [pupoda eeHemu4yHo20 mamepiany. Hocnidu pichgpima, Mak J/leoda, Mak
Kapmu, Xepwi, Yeliza.

Jlimepamypa: 5,6,7,8,11,13

NMpakmuyHe 3aHammsa 21. bydosa HykneiHosux Kucnom. Ocobnusocmi npocmoposoi opeaHizayii
2EeHOMY NPOKAPIOMUYHOI Ma eyKapiomuYHOI KAimuHu.

Jlimepamypa: 5,6,7,8,11,13

NMpakmuyHe 3aHamma 22. bydosa eeHy. Memodu KapmysaHHA Mymauyili ecepeduHi eeHie
(¢byHKUiOHanbHUL Kpumepili anenizmy).

Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHammsa 23. byooea 2eHy. Memodu KapmyesaHHA mymauili ecepeduHi eeHie (aHani3
BHYMPpilWHbo2eHHOI pekombiHauii, OeneyiliHe KapmMy8aHHs).

Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHAMMA 24. OyHKyia 2eHy. BuszHayeHHA HaagHoCcMi eeHemu4YHuUx 6s10Kie. BcmaHo8/1eHHA
nocnidosHocmi biocuHme3sy pe4yo8uH Ha WAaxy memaboniamy.

Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHammsa 25. [eHemuyHa pexkombiHayia y npoKapiom. BUKOPUCMAHHA KOH’t02ayil,
mpaHcgopmauii ma mpaHcOyKuii 018 Kapmy8aHHSA XPOMOCOM.

Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHAMmMA 26. MexaHi3Mu OCHOBHUX 2eHemu4HuUXx npouecie (6iocuHmes 6inkKy, penapauis
ma penaikauia JHK, peayaauyis akmusHocmi eeHis).

Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHaAMMaA 27. ModynbHa KoHmMpoabHa poboma Ne2

6. CamocrTiiiHa poboTa cTyaeHTa

CamocmiliHa poboma nepedbayae nid2comosKy 00 AeKkuili ma npaKkmuyHuUx 3aHAMS.,
CaOMOKOHMPOab Habymux 3HAHL, ONPAYKBAHHA Oxcepesn i3 CHUCKYy saimepamypu, BUKOHAHHA
po3paxyHKoeoi pobomu, nidecomoska 00 MoOysbHOI KOHMposabHOi pobomu (MKP), nidcomoska 0o
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CKNAOAHHA eK3aMeHY, moujo0.

Mepenik 3a80aHb y PP HasgedeHo y 0o0amkKy A

Mepenik numaHe 018 nio)comosku 0o MKP HasedeHo y dodamky b
PelimuHz08a cucmema OyiHHOB8AHHA HasedeHa K 000amKy B

Mepenik numaHs 018 NiG20mMosKuU 00 ek3ameHy HasedeHOo y 000amky /]

MoniTUKa Ta KOHTPO/Ib
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHU

Monimuka w000 8i08idys8aHHA. Bi0gidysaHHSA nekuyill, NPaKMUYHUX 3aHAMb, G MAKOX 8i0CYMHIiCMb
Ha HuXx, He ouiHEeMbcA. OOHAK, cmydeHMam peKoMeHOYEMbCA 8i08i0y8amu 3aHAMMA, OCKifbKU HA HUX
BUK1AO0AEMbCA meopemuyHUl mamepian ma po38uUsarOMbCA HABUYKU, HeobXiOHi 0nA ¢opMysaHHA
KomnemeHmHocmel, 8U3HAYeHUX cmaHOapmom ocsimu. Cucmema OYiHIBAHHS OpPIEHMOBAHA HA
OMpuMaHHA 6anie 3a aKMuUBHICMb cmydeHmMa, d MAKOX BUKOHAHHA 30800Hb, AKi 30aMHi po3guHymu
MPAKMUYHI YMIHHA Ma HABUYKU. 30 (hOPC-MAHOPHUX 06CMasuUH (HANpuKaad, KapaHMuH, asapiliHi
cumyauii) Hag4yaHHA Moxce 8idbysamuca 8 OH-naliH ¢hopMi 30 HAKA30M peKkmopy yHisepcumemy ab6o
pPO3MopAOHEeHHAM OeKaHy haKysbmemy.

Moaimuka wo0do dednaiiHie ma nepecknadaHHA. Pobomu, AKi 30aromscs i3 NOpywWeHHAM mepmiHie b6e3
MOBAMCHUX TMPUYUH, OYiHIOIOMbLCA HA HUMYY OUIHKY. CKAAOAHHA nponyweHux mem 8i0bysaemobcs
BUK/IIOYHO 30 HOABHOCMI MOBAMCHUX MPUYUH.

L0oKnadHo nonimuka wodo 3a0X04ye8asnbHUX, WMmpagHuUx 6anie ma NponyueHuUx 3aHAMs 8U3HAYEHO 8
PCO (dooamok B)

Monimuka ma npuHyunu akademivyHoi dobpoyecHocmi susHa4veHi y po30ini 3 KodeKkcy yecmi
HayioHanbHo20 mexHiuHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHivHul iHcmumym imeHi
lzops Cikopcbkozo». flemansHiwe: https://kpi.ua/code.

BuxkopucmaHHA 000amKogux Oxcepen iHgopmayii nid 4yac ouiHBAHHA 3HAHb 3ab60poHeHOo (y m.u.
mobinbHUXx Oesalicis). MobinbHi npucmpoi 00380/8€MbCA BUKOpUCMOBY8aAMU AUWe M0 4ac oH-1alH
mecmy8aHHA Ma BUKOHAHHA PO3PAaxyHKie. Y pasi eusasneHHAa akademiyHoi HedobpovyecHocmi nid 4ac
BUKOHAHHA MOOY/bHOI KOHMposbHOi pobomu, 3anikosoi pobomu abo eKk3zameHauyiliHoi pobomu
pe3ysibmamu KOHMpPOsAbHO20 3ax00y He 8paxosyromecs, a CmyoOeHm ycy8aeEMbCA 3 KOHMPOsAbHO20
3ax00y.

Hopmu emuyHoi noeediHku. Hopmu emuyHoi nosediHKu cmy0eHmie i NpauieHUKie eu3HayeHiy po30ini 2
Kodekcy uecmi HayioHanbHo2o mexHiYHO20 yHisepcumemy YKpaiHu «Kuiscbkull nonimexHiyHul
iHcmumym imeHi lzopa Cikopcbkozo». emansHiwe: https://kpi.ua/code.

OcKapixceHHA pe3ysabmamie KOHMPOAbHUX 3ax00i6 OUYiHIOBAHHA. CmydeHm MaeE paso

ap2ymeHmMoBaHO OCKApHUMuU pe3yabmamu KOHMpPOAbHUX 3aX00i8, MOACHUBWU 3 AKUM Kpumepiem He
Mo2o0xcyromsca 8i0nosioHo 00 oYiHOYHO2O.
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KaneHdapHuli kKoHmpono KaneHoapHuli KOHMpPosas nposoouMscs, AK npasusno, Ha 7-8 ma 14-15
MUXKHAX KOXCHO20 cemecmpy HaBYaHHA 3006ysayis, | peanizyemocAa WAAXOM BU3HAYEHHA PiBHA
gidrnosioHocMi rnomo4Hux 0ocszHeHb (pelimuHey) 3006ysauya ecmaHosneHUM i susHayeHum 8 PCO
Kpumepiam. YMo80H OMPUMAHHA MO3UMUBHOI OUIHKU 3 KaaeHOapHO20 KOHMPOs 3 Has4YasbHOI
oucyunniHu € 3HA4YeHHA NMomo4yHozo pelimuHay 3006ysavya He MeHwe, Hixe 50 % 8i0 MaKCUuMasibHO
MOX}(/IUBO20 HA 4AC NMPo8edeHHA MAK020 KOHMPOJIO.

Has4yaHHA iHO3eMHO MO0B0I0. Y X00i BUKOHAHHA 3080aHb CMYyOeHMam mMoxe bymu peKomeHO08aHO
38epHymucsa 00 aH2/1IOMOBHUX OXepe.

KoHcynbmayii. [lidecomoska 00 neKyiliHux, NPAKMUYHUX 30HAMb MA KOHMPOsbHUX 3axodie
30ilicHeEMbCA nid 4ac camocmiliHoi pobomu cmyoeHmie 3 MOMAUBICMIO KOHCY/NbMYBAHHA 3
suUKnadayem y susHayeHuUll Yac KoHcyabmayiti abo nid yac oucmaHuiliHoeo Ha84YaHHA 30 00MNOMO20t0
e/1eKMPOHHO20 AUCMYBAHHA (e/1eKMPOHHA NoWma, 2y2/-Kaac, mesnezpam).

8. B1AM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAHHA pe3ynbTaTiB HaB4aHHA (PCO)

BusyeHHs OucyunniHu «leHemuKka» rpornoHyeEMbCA nposooumuU 3d MOOYAbHO-pelimuH2080t0
cucmemoro (MPC). PelimuHe cmydeHma 3 ducyunnaiHu cknadaemoeca 3 b6anie, wo 8iH omMpuMye 3a:
pobomy Ha npakmu4Hux 3aHAMmsax (20 6anig); HanucaHHA 2 MOOYsIbHUX KOHMpPOsabHUx pobim (20
banis); BUKOHAHHA po3paxyHKosoi pobomu (15 6anie) ma nucemoeoi 8i0nNosidi Ha eKk3ameHi (45 6anis).
Takum 4uHom, pelimuHzo08a wWKana 3 OucyunaiHu ckaaoae: RD = RC + RE = 55 + 45 = 100 6anis .
Exk3ameHauiliHa ouiHKa cKnadaemoca 3: 8i0noesidi Ha 35 mecmoesux nNuUMaHL MO0 MeopemuyYHOMY
mamepiany (35 6anig) ma 10 3a0a4 no ocHoeHUM memam (10 x 1 6an) - 10 6anis. HeobxidHoo ymosoro
donycKy 0o ek3ameHy € 0608°A3K08e BUKOHAHHA PP ma cemecmposuli pelimuHe 27 banis i suuje.

Ana ompumaHHa cmydeHmom 8i0rno8i0HUX OUiHOK (020 pelimuHa08a OYiHKA rnepesooumecs 32i0HO

mabauyi:

RD = RC +RE TpapuuiiHa ouiHKa
95...100 BiAMIHHO
85...94 ayxe nobpe
75...84 nobpe
65...74 3a[0BiNbHO
60...64 AOCTAaTHbO

27 <RC< 60 He3aa0Bi/IbHO

RC < 27 abo He BMKOHaHi
iHLWIi YMOBM A0MYCKY
00 eK3aMeHy He AonyLLEeHNN

Kpim mozo, 30 Hecg80e4YacHe BUKOHAHHA 3080QHHA, 3AMi3HEHHA HA 3aHAMMA b6e3 nosaxHux
Mpu4yuH, HenidzomosaeHicms 00 MPAKMUYHUX 3AQHAMb ma KOHMposabHuUx  pobim, HAMUCAHHA
MponyweHUxX 3a MoB8aMCHUX MPUYUH KOHMPOSbHUX 3aX00i8 MicaA aHAI3y MOMUAOK HA 3AHAMMAX, Y
cmydeHma 3 pelimuHey 3Himaromeca 6anau. [JoknadHi ymosu ma Kpumepii OUiHI8AHHA HAB00AMbCA 8
nonoxeHHi npo PCO 3 ducyunniHu, wo € 6o0amkom 00 pobo4voi Has4asbHOI npozpamu (ooamok B).
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9. Jodamkoea iHgphopmayis 3 ducyunniHu HasedeHa y do0amkKax

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cnnabyc):
CknapgeHo: goueHT kadeapu npomuncnosoi biotexHonorii Ta 6iodapmalii, K.T.H. Kneyak I.P.
YxBaneHo kadeapotro npomucnosoi biotexHonorii Ta 6iodpapmauii (npotokon Ne 16 Big 23.06.2023 p.)

MoropeHo MeToaM4HOK KOMicieto dakynbTeTy bioTexHonorii i 6ioTexHiknm (npotokon Ne 11 Big
26.06.2023 p.)

Hodamok A
Po3paxyHKkoea poboma (npuknaou 3a80aHs)
3ae0aHHs 0o eapiaHmis

3aedaHHAa Nel. CKnacmu pAaou po3nodineHHA ma HaKpecaumu 2pagiku 614 HacmynHux 0aHux (ous. ceil
sapiaHm).
3aedaHHa Ne2. Pospaxysamu cepedHe). [MopisHaMU Ui MOKA3HUKU, OMPUMAHi y Ppi3HUX eubipKax.
apugpmemuyHe, cepedHE KeadpamuyHe gioxuneHHA ma CV 0 HacmynHux eapiayiliHux psadis (dus. csili
sapiaHm
3aedaHHA Ne3. OuyiHumu HanexcHicme 00 8ubipku KpaliHix 3HayeHb 8 3ada4vax (Ous. ceili sapiaHm).
3aedaHHa Ne4. [MopisHAlime subipku 8 3a0a4ax (Ous. ceili eapiaHm).
3ae0aHHA Ne5. 3pobimb 302a7bHi BUCHOBKU CMOCOBHO  MiHAUBOCMI O0O0CAIOHYBAHUX O3HAK, iX
s8iOMiHHocmell ma 3a2a71bHUX MeHOeHYill

Bapianmu 3aedaHb (npuknadu)
Bapiaum Nel
lMpomaxHicmoe cepyeso2o YuKay 8 Kapdioz2pamax:
a) 30oposux dimeli: 0,91; 0,71, 0,73, 0,82; 0,67; 0,89, 0,90; 1,00, 0,77; 0,78, 0,72; 0,71, 0,90; 0,68; 0,52;
0,58, 0,59, 0,56, 0,74; 0,54, 0,72; 0,76, 0,74; 0,79; 0,66; 65, 0,85, 0,68; 0.80; 0,86, 0,56, 0,64, 0,69; 0.49;
0,56; 0,74; 0,87; 0,69; 0,62; 0,61, 0,97; 0,83; 0,66, 0,78; 0,89; 0,75, 0,90; 0,81, 0,59; 0,68; 0,53, 0,59;
0,75, 0,81, 0,73; 0,85, 0,72; 0,72; 0,79; 0,86, 0,54, 0,62, 0.94; 0,57; 0,75; 0,73, 0,52; 0,68, 0,85, 0,75,
0,79, 0,72;
6) xeopux dimeli: 0,91, 0,86; 0.74; 0,51, 1.07; 0,79, 0,98; 1,16; 0,74, 0,88; 0,84, 0,66, 0,73, 0,91; 1,22;
1,43, 0,81; 0,72, 0,79; 0,98, 0,62; 1,37, 0,94, 0,77; 0.71; 0,85; 0,85, 0.57; 0:83; 1,27; 1,06; 0,73; 0,61,
0,67, 0,75, 0,91, 1,05; 0,54; 0,85, 0,82; 0,79; 0,64, 0,97; 1,17; 1,06; 0.82; 0,58, 0,93; 0,85, 0,96, 1,08;
0,67;,0,74; 0,84, 1,03, 0,97; 0,89, 0,63, 0,77; 0,86, 0,61, 0,74, 0,72.

BapiaHm Ne2

Kinbkicmb yacmuHoOK 8yeinna e o0Hil eaxyosi 'y napameuiii:

a) npu 0ii 0,04% po34yuHom nenmoHy: 6; 5, 6; 6; 6, 3, 4,4, 5,6, 6,4, 5,5, 5;,5;,5;,4,4;,3;,6;,5,5,4,5;,4; 4,
5,5,3,5,5,6;,4;5;,3,4,5;,5,6;,5;,5;,4,4,6,5,4,4;3,6;,5,5,4;,3,5,3,4,4;,5,5,4,6;,5;5;,3,4;,4,4; 5;
5,5,6;,6;,3,5;,3,6,4;5;,3;,5,6;,3;,4,3,6,5,3,4,4;6,6;,

b) 8 KOHMposabHOMY 8apiaHmi: 4; 3; 3, 0; 2, 2, 2, 3; 1, 0,0, 1, 2, 2, 2, 2; 3,4, 2, 2, 3,0, 2, 1; 3; 2; 2;
3,2,1,2,2,1,2,4,0,0,2;,3,3;,2,1,0, 1, 2,2, 3,1, 0,0, 4, 2, 2, 2,4, 2, 1, 2, 2,3, 2,3, 2, 2, 2, 3,1, 2, O;
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2,0;,0,2;,1;2;,3,3,4,0,1, 2,1, 2; 3; 3.
Hdodamok b
ModynbHi KOHMponbHi pobomu

MooyneHa koHmposasHa poboma Ne1l nposodumesca 30 memamu «3aKOHOMIPHOCMI yCrnaoKy8aHHA
O3HAK Npu noni2ibpudHUX cXpewyeaHHAX», «BiOxuneHHA 8i0 Munosux YyucenbHUX Crie8iOHOWeHb npu
po3wenaeHHi ma ix npu4uHU», «YcnadKye8aHHA O3HAK, 34YernaeHuUx 3i cmammioy, «34erinieHe
YCraodKy8aHHA 2eHi8 ma KpocuHzoeep» i npedcmasnse coboro supiwieHHA 3aday (3 3a0a4i, 8cboz2o 10
banis ).
OcHo8HI munu_3a80aHb:

v BusHa4umu murnu 2amem, AKi ymeoprorome 0COBUHU 3 Ne8HUM 2eHOMUINOM

BusHayumu eeHomunu 6ameoKie 3a pe3yabmamamu po3u,enaeHHs 8 nepuwomy MoKosiHHI.
BusHayumu cnisgiOHoWeHHA gheHomunmnis rnpu cxpewyeaHHi y ocib 3 negHuUM 2eHOMUrom.
3a pe3ynbmamamu cxpeuwy8aHHA 8U3HAYUMU 2eHomun ocobu, AKa 00CiOHyeMbCA.

SN NN

Y Hawaokie 8i0 cxpewysaHHA 0Cib6 3 nMesHUM 2eHOMUNOM PO3pPaxyeamu, BUKOPUCMO8YHYU
30KOH CMOAYYaHHA He3anexHux nodil, YyacmuHy ocib 3 nesHUM ¢heHomumnom (2eHomurom,).

\

BusHa4yumu y Hawa0Kie cniegiOHOWEHHA 30 cmammio ma 3a (heHoMurnosuM rnpPosA8oM O3HAKU
npu cxpewy8aHHs ocib, ujo Hecymo 03HAKU, 34ernaeHi 3i cmammio i poamawosaHi abo 8 X abo 8
Y —xpomocomi (npu eemepozamemHocmi 4onoeiyoi cmami abo npu e2emepozamemHocmi
MiHo4ol cmami).
v BusHa4umu mun crnadKy8aHHA 30 pe3yanbmamamu CXpeuly8aHHs (HesanexHe, 34eraeHe: rnogHe
3yerneHHs abo HAABHICMb KpocuHz208epy). Peayabmamu moxcyms 6ymu npedcmassieHi 8 005X,
8 npoyeHmax abo 8 KinbKocmi ocib.
v’ 3a pesynbmamamu aHani3y4020 CXpewy8aHHA 8U3HAYUMU 2eHOMUMNU MAMepPUHCbKOI 0COBUHU
rpu 34ersneHHi 2eHis.
v' BusHa4umu munu 2amem, wo 6ydymb ymeoptosamucs y 0COBUHU 30 YMOBU, WO 2eHU €
34ernneHuUmMu (nosHicmw abo YacmKoeo, HaA8HUU KPOCUH208ep).
v\ 3a pe3synbmamamu aHanNI3y4020 CXPEUuly8aHHs BU3HAYUMU 8i0CMAHb MiX¢  34YernneHuUMu
2eHamu.
ModynbHa KoHmponbHa poboma Nel (npuknad)
3adaua 1
PocnuHy 2apby3a 3 6inumu 8uG08HEHUMU 11000MU CXPeu,y8anu 3 POCAUHOK, WO Masa 3eneHi OUCKo-
nodibHi naodu.
Y nepwomy noKoniHHi 8ci pocauHu manu 6ini OuckonodibHi naodu.
Y Opyeomy rokosiHHI criocmepi2anocb make po3wlenneHHs:

Gini  [luckonodibHi 548
bini  Kynacmi 355
bini  BudosxeHi 61
HoemiluckonodibHi 129
Hoemi Kynacmi 95
HoemiBudosceHi 14
3eneHi fluckonodibHi 49
3eneHi Kynacmi 28
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3eneHi BuoosxceHi 5

BusHayumu eeHomunu 6ameokis, 2ibpudie nepuwio2o MOKOMAIHHA mMa ¢eHomunosi Kaacu y eibpudie

0py2020 rMOKOIHHSA.

3adaua 2

Po3za U Anna - pioHi cecmpu (i 06udsi, AK i ixHi 6BambKU cmpax0armMo HiYHOIO CAINOMOK. Y HUX € we

bpam 3 HOPMAsILHUM 30POM, 0 MAKoxc bpam i cecmpa 3 HiYHOK cainomoro. Po3a U Annia o0pyxcunaucs 3

Y0s10-8iKAMU 3 HOPMAALHUM 30pOM. B Annu 6yna0 08i 0i8HUHKU | YOMUPU XAOMYUKA, WO CMpaxoarome

HiYHOK cninomoro. Y Po3u - 08a CUHU | OOHbKA 3 HOPMAAbHUM 30POM | We OOUH CUH, 3 HiYHOH

cninomoro. CKnadime po-008i0 poduHuU. BusHaume 2eHomunu Po3u, Annu, ixHix 6amokig i ecix dimed.

Aka lmoegipHocmeb noasu 8 Po3u i Anau OHyKi8, Wo cmpaxdaromes HIYHOK C/1iNomoro, 3a yMo8U, Wo 8Ci

ixHi dimu 0dpyramesca 3 ocobamu 3 HOPMAsIbHUM 30POM.

3adaua 3
Y aHanizyroyomy cxpewyy8aHHi 6yau ompumari HacmynHi cniegioHoweHHA peHomunis y dpy2omy
MOKOAIHHI:
®eHomunu Locnio
A-B-C- 126
A-B-cc 10
A-88C- 64
A -88 cc 62
aa B- C- 68
aa B- cc 70
aaesC- 14
aa 88 cc 133

Mobydylime Kapmy xpomocom.
ModynbHa KoHmMponbHa poboma 2

3a80aHHA Ha MOOyAbHUlU KoHmMpons No2 ckanadaemoscs i3 3a0a4 o 8cboMy mamepiany

3micmosHo20 Mmooynto «MonekynsapHa ceHemuka» (10 3aday o 1 6any)

OcHo8HIi munu_3a80aHb:

v

AN NN

<\

BusHa4yumu e nonynayii yacmomy (Kinbkicms) 20Mo-(2emopo3zueom).

BusHa4yumu e nonynAyii yacmomy anenis (2eHomunis).

BusHayumu eeHemu4vHy cmpyKmypy nonynayii.

BusHayumu, 4u 3Haxo0umaoCA NnonynAsauis 8 pieHo8asi.

BcmaHosumu 2eHomunu npomompo@HUX ma ayKCoOmpogHUX wmamie 3a pe3ysbmamamu
pocmy Ha cenekmusHUX cepedosuLLax.

3a pe3ynbmamamu nepeHocy eeHemu4yHUX MapKepie pisHumu Hfr wmamamu E.coli nobydysamu
2eHemuy4Hy Kapmy xpomocomu E.coli.

Bukopucmosytodu pe3yanbmamu mecmy HA KOMMAeMeHMauilo  8CmMaHo8UMU HasAeHHiCMmeb
mymauili 0o nesHux nokycie (po3nodinumu 3a eeHamu) abo BuU3HAYUMU KinbKicmb 2pyn
KomnnemeHmauii (eeHis).

BusHayumu nopsa0oK po3mawlys8aHHA MOoYKosux mymauill 3a pedynemamamu OesneyiliHoz2o
KapmyeaHHA .

BusHayumu nopA00K po3Mawy8aHHA PEeYo8UH HA waaxy b6iocuHme3dy —ma HassHicMb i
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Kinbkicme 2eHemu4Hux 6s10kKie. Pe3ynemamu moxyme 6ymu npedcmasneHi y su2nadi mabauuyi,
MAasHOHKIB pocmy KooHil Ha Yawkax lMempi, mecmy Ha CUHMPOQi3m.
v BusHayumu KinbKicmoe nesHuUx Hykneomuodis y cKknadi 2eHy, O08MUHY 2eHY, W0 KOOye nesHuli
6inok, suzHayumu KinoKicHUl ma fAkicHuli cknao 2eHy abo binKy, wo im KOOyemMeoCA.
ModynbHa KoHmponbHa poboma Ne2 (npuknad)

1. O64ucnime yacmomy anenda A (p) i yacmomy anens a (q) y maxkux nonynaayiax:
a) AA=36%, Aa=48%, aa=16%
6) AA=64%, Aa=32%, aa=4%
8) AA=49%; Aa=42%, aa=9%
2. Y 00Homy i3 nosnoeosux byouHkKie npomszom 10 pokie byso suseneHo 210 dimeli i3 namosoziyHow pe-
yecusHor o3HaKoto ceped 84 000 HOBOHAPOOHEHUX. BcmaHosimb 2eHemu4Hy cmpykmypy nonynaayii
0aH020 Micma 3a Yi€lo 03HAKOH 30 YMO8, W0 80HA 8i0Nn08i0ae ymosam rnaHMIKCii.
3. Y palioHi 3 HaceneHHaM y 500 000 oci6 3apeecmposaHO 4 x80pux AnbKANMOHYpPIEO (CrnadKy8aHHsA
aymocoMHo-peuecusHe). BusHayme yucsio ezemepo3ucomHux ocib y 0aHil nonynayii.
4. [lna mozo wjob susHayumu 4u Hanexcams mymauii 00 00Ho2o abo pi3HuUx eeHie bys nposedeHul
mecm Ha KomnaemeHmayito. [1a4 Ubo20 nonapHo cxpeuiyeanu pisHi niHii (HymeposaHi 8id 1 0o 12) ma
crnocmepi2anu 3a MNOABOK Yy HAWAOKI8 HUMME3OAMHUX 20Mo3uzom. Pe3ynbmamu cxpeuwysaHb
HasedeHi 8 mabauyi: «+» - 8 MOMOMCMB8i NpucymHi ¥xcummeszoami eomozuzomu (Oukuli mun), «Bl» -
B80HU 8idcymHi. Po36bulime yi 12 mymauili Ha 2pynu KomnaemeHmauyii.
5./1na susHayeHHsA nopadky eeHis 8 xpomocomi E.coli nposenu cepito cxpewysaHs F wmamy 3 pizHUMU
Hfr wmamamu. B KouHOMy 8unaodky ocsni0oeHicme nepeHocy 2eHie 6yaa pizHa. B mabauui
HaB8oOuMbCA NOpAOGOK nepeHeceHHA 2eHis. [obydylme Kapmy xpomocomu E.coli.
LLiImam NopAadoK nepeHocy eeHis

H O-thr-leu-ari-ton-pro-lac-ade
4 O-thi-met-ile-mtl-xyl-mal-str
6 0-ile-met-thi-thr-leu-ari-ton

AB 3110-his-trp-gal-ade-lac-pro-ton

AB 3130-mtl-xyl-mal-str-his

6. lposedeHe cxpeuwysaHHA 08ox wmamamu cmpenmomiuemis: Cys Pro Nic*Ade*Cys*Pro*Nic'Ade". lNMpu
BUKOPUCMAHHI cenneKkmugHUX mapKepie o0epxaHi maki peaynsmamu: Nic* Pro* - 0%, Nic* Pro™ - 33%; Nic
Pro* - 51%; Nic Pro - 16%. BcmaHo8imb 830eMHe po3MiljeHHSA 2eHis.

7. OmpumaHo 26 aykcompogpHux wmamis Aspergillus nidulans. YacmuHa 3 Hux empamuna 30amHicme
pocmu Ha MIHIMAnbHUX cepedosuwax, 8 AKUX EOUHUM OMcepesioMm a30my € CKAAOHI a30memiuyyroyi
crnonyku. Bci wmamu supowysanu Ha pi3HUX meepoux cepedosullyax, 8 fAKUX EOUHUM Oxcepesiom
syaneyro 6yna odHa i3 cnonyk: a, 6, 8, e, 0. Biobupanu mi pe4yosuHuU, WO Moaau 3HAX00umuce Ha
memaboniYHoMy wnaaxy Oxepena azomy, BUKOPUCMAHO20 MUM YU iHWUM wmamom. 30amHicme 00
pocmy Ha OaHoMy cepedosuwi OYiHI08AAU 30 MOABOK KO/OHIlU Ha azapi (Ous. puc.). OuiHime yucao
2eHemuyHuUx b670Kie ma mnopsA0OK pPO3MAWyYBAHHA TMPOMIHCHUX MPOOYKMI8 HA WAAXYy ymuni3ayii
BUKOPUCMAHUX Oxcepesa azomy.

8. AnbbymiH cuposamkKu Kpoesi NoOUHU MAE MoneKyAapHy macy 68 400 BusHauyme:

a) KinbKicmb Hykneomudis /JHK, aki kodyromo yeli 6inok;

6) dosxcuHy eeHa. MonekynapHa maca o0Hiel amiHokucaomu — 100
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9. CKinbKu adeHinosux, mumiousanosux, 2yaHinosux HyKkneomudie micmumeocsa y ¢ppaemeHmi HK, akwo e
HooMy 3HalideHo 950 yumudunosux Hykneomudis, wo cmaHosumes 20% 30207bHOI KinbKOCMI

Hykneomudis y ybomy ppaemeHmi JHK?
10. O0uH 3 naHyrocie AHK mae monekynapHy macy 72 450. BusHayme Kinbkicme moHomepis binKa,

3aK0008aH020 8 uili JHK, aKu,o MoseKyasapHa maca o0Ho20 Hykneomuoa — 345.
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Jdodamok B
MOJIOMEHHA
npo peiimuHao8y cucmemy oyiHKu ycniwHocmi cmyodeHmie
3 ducyunninu «feHeMuKa»

. Po3mnoain HaB4ampHUX .
o HaBuanbHuii yac KonTposnbHi 3axoau
= TOJIUH
3
p=
3 ayJIMTOPHUX Cemect
KpEAUTH YAMTOP Jlexuii | [Ipaktuyni | CPC | MKP PP p
TOJIUH aTecT.
5 8,5 255 72 54 129 2 1 Ex3amen

HeobxioHa ymoea Ha8YAHHA HA OaHOMY KYPCi:

- peecmpayina y 2ya2n-Kaaci 3a susHa4yeHUMU ymosamu;
-aemopu3oeaHe esieKmpoHHe (8 Knacpymi, 3 imeHHo20 melina, Kpawe 3 lll.kpi) nidmeepdxceHHa
¢akmy o3HaliomneHHA 3 HadaHum PCO 32i0Ho HadaHoi chopmu.

HE 3apeecmposaHum cmydeHmam ma cmyo0eHmem, ujo He niodmeepounu o3HaliomneHHs 3 PCO,
peilimuHz208i 3a480aHHA He PO3CUNAOMbCA i He OYiHMbCA

PeiimuHa cmydeHma 3 ducyunniHu cknadaemoca 3 6anie, AKi 6iH ompumye 3a:

1) 8i0N08idi HaO NPAKMUYHUX 3QHAMMAX 20 banis
2) HAMUCaHHA 2 MoOys1bHUX KOHMPOabHUX pobim (o 45 xeunuH) 20 6anis
4) BUKOHAHHSA PO3paxyHKosoi pobomu 15 6anis
5) 8i0Mosidb HO eK3ameHi 45 6anie

Cucmema pelimuHzosux (eazosux) 6anie ma Kpumepii oyiHO8AHHA
1.Poboma Ha NpaKMuU4YHUX 3aHAMMAX
Bazosuti 6an — 1.

KoxeH cmyoeHm 3a cemecmp 6 cepedHbomMy gionosioae 20 pasie 3a ymosu pobomu 8 oH-AaliH
pexumi 3a OucmaHyiliHo2o (3miwaHo20) HasyaHHA abo pobomi e yami npu nepexodi Ha o4yHe
HaesuyaHHA. Kinbkicmoe 6anie, HabpaHux 3a 8i0N08idi Ha NPAKMUYHUX 3aHAMMAX, dopisHtoe 20 banam.
3a eiocymHocmi pobomu 8 uyami cmydeHm 88aXAEMbCA GIOCYMHIM HA 3aHAMMmAx i lomy
B8UCMABAAEMbCA «H» 8 HYPHAsI 8i08iI0y8AHb 3aHAMb.

Kpumepii oUuiHK8AHHA:

8cCi NpasusbHi 8ionoegidi 0,90-1 6an
He 8ci 8i0nosidi HassHi abo He 8ci NpasusnbHi 8idnosiodi 0,60-0,85 6anis
8i0cymHs abo HenpasusbHA 8i0n08idb 0 6anis

2.ModynbHa KOHMpoabHa poboma
Bazosuti 6an — 20.

MoodynbHa KoHmponbHa poboma Nel (10 6anis) nposodumscs 30 memamu «30KOHOMIpHOCMI
YCNaoKy8aHHA O3HAK rpu Mnosi2ibpudHUX CXpeuwy8aHHAX», «BioxuneHHs 8i0 mMunosux 4YucesbHUX
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cnisgiOHoweHsb rnpu po3wlensaeHHi ma ix npuyuHU», «YCcrnadKyeaHHA O3HAK, 34YeraeHuxX 3i cmammioy,
«34enseHe ycnadKy8aHHA 2eHi8 Ma KpocuHaoeep» i npedcmassse coboro supiwieHHA 3a0ay (3 3a0adi,
ecboeo 10 6anis ).

Kpumepii ouiHH8AHHA:

-nNpasusbHa 8ionoegids, npasusabHUl Xi0 pilleHHA 9-10 6anis
-8i0r108i0b HenpasusAbHA BHACMIOOK MeXHIYHUX

MOMUIOK, Xi0 piueHHA NpasunbHul 7,5- 8,75 banis
-HenpasusbHA 8i0nNoeidb, HernpasuabHUl

Xi0 piWeHHA, HAABHI cymmesi MoOMUSIKU 6,0--7,25 banis
- po38’A3aHHA Hema abo HenpasusnbHe 0 6anis

ModynbHa KoHmpoabHa poboma Ne2 (10 6anis).

3a080aHHA HA MOOY/AbHUL KOHMPOAb CKAAOAEMbLCA (3 3a0a4 MO0 8CbOMY mamepiany 3mMicmo8HOo20
mooynto «MoneKkynapHa eeHemuka» (10 3ad0a4 no 1 6any)

Kpumepii oUiHH8AHHA:

- 1pasusbHa 8i0noesids 0,9- 1,0 6an

- 8i0n08i0b HenpasusbHaA, € MOMUSKU 8 X00i pilleHHA

ane € po38’a3aHHA 0,60-0,85 banis
- po38’A3aHHA 8idcymHe abo HesipHe 0 6arnis

MakcumanboHa KinbKicme 6anie 3a MKP: 20 6anis.
3.Po3paxyHKoea poboma
Bazoesuii 6an — 15.
Po3paxyHkosa poboma cknadaemoscad 3 5 3a80aHb, W0 HeobxiOHO BUKOHAMU HA MPuKaadi ceoe2o
8apiaHMy, Kepylouyucb 3pa3Kom, AKuli  HasedeHo 8 ,MemoOuyHUX BKa3iBKaX OO0 BUKOHAHHSA
po3paxyHKkosoi pobomu 3 ducuyunaiHu ,feHemuka”. MaKcumansHa KinbKicme 6asi8 30 BUKOHAHHA
KOXHOo20 3 3a80aHb - 3 6anu. 3a nosHy suyeprHy 8i0nosidb 3a 3a80aHHA Ne 5 moxcauso ompumamu
dodamkoso 1-2 6anu.
- MnosHa eu4epriHa 8ionosios 3 6anu
- 8i0N08i0b HernpasusnbHA 8HACAIOOK MEXHIYHUX

MOMUSIOK, Xi0 piuieHHA npasuabHul 2,25-2,75 6anu
- 8i0N08i0b HernpasunbHA 8HACAIOOK 8eaUKOI KinbKocmi

Cymmesux noMusoK, OesiKi KpOKU € 8ipHUMU 1,75-2,0 6an
- HenpasusabHaA 8i0nosiob, HernpasuabHUl

Xi0 piweHHA abo Hema po36’A3aHHA 0 6anie

MaKcumanbHa KinbKicme 6anie 3a BUKOHAHHA PO3pPaxyHKoeoi pobomu dopieHioe 5 x 3 6anu = 15

6anis .

LLmpadpHi ma 3a0xo4ye8anvHi 6anu 3a:

-Heni02zomosneHicms 00 NMPAKMUYHO20 3aHAMMA(HEBUKOHAHE

0OMAaWHE 3080aHHHA, He nid2zomoeneHuli meopemu4vHuli Mamepiasn) -0,5 6an

-30 CMUCYBAHHA HO KOHMPO/bHUX PO6OMaAX, , BUKOPUCMAHHA

MobinbHUX menegoHie ma iHWux 2adxcemis 0 6anie 3a 0aHuli 8UO KOHMPOsHO
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Po3paxyHOK wKanu cemecmposozo pelimurzy ( RC ):
Takum yuHom, cmapmoasuli pelimuHz CKAaoae:

RC =20+ 20+ 15 = 55 6anis

Exk3ameHayiliHa oyiHKa cknadae: RE = 45 6anie

Takum yuHom, pelimuHao8a wWKana 3 OUCYUNAIHU CKNaodae:
RD =55 + 45 = 100 6anis.

HeobxidHoto ymoeoro donycky 00 eKk3ameHY € BUKOHAHHA :

- BUKOHOHHA PP
- cemecmposuli pelimuHe 0,5 RC, mobmo 27 6anis i suwe.

Aodamkosi 6anu Hapaxosyrombsca minbKu 3a meop4yy pobomy y no3aayoumopHi 200uHU (y4acme y
onimniadax, KoOHpepeHuisax 3a NpedMemom, KOHKYPCi HayKosux pobim 3a ducyunniHoro). MakcumanoHa
Kinbkicme 6anie 3a cemecmp — 5 6anie. AK B8UKAKOYEHHA, 30 HAOAHHAM 8i0N08IOHUX OOKyMeHmis,
Moxcymo 6ymu HadaHi 0o0amkosi 3a80aHHA 0414 MuX, Xmo xeopie mpusanuli yac abo mas iHwWi
MOBAXHI MPUYUHU, WO YHEMOXAueneanu pobomy 8 oOucmaryiliHomy pexcumi. MakcumanoHa
Kinbkicme 6anie 30 makoi ymosu He nepesuujye 5 6anis.

KoHmponoeHi 3axo0u, AKi HanucaHi Ha He3a008inbHY OUiHKY, abo nponyuweHi 6e3 noeaMHux
npu4yuH, He rnepenucyromscs i 00 3a2asbHO20 pelimuHey He 8paxosytomscs. KoHmposbsHi 3axodu,
nponyuweHi yepes NoBaAMHI NPUYUHU 3 HAOAHHAM 8i0M08IOHUX NIOMeepOXcyHUX OOKYyMeHMI8, NUWymMb
MinbKU y BU3HAYEHi BUKNAOAYEeM CMPOKU (He ni3Hiule, Hix 4yepe3 2 muxcHi nicas nposedeHHs
KOHMPOsbHO20 3ax00y, 00 BUCMABAEHHA KAneHOApPHO20 KOHMpont). KoHmposbHi 3axo0u, wo
nponyuweHi yepe3 xeopoby, nuwyme nicaa HAOAGHHA MeOUYHOI 00BIOKU y BU3HAYEHI CMPOKU (He ni3Hiwe,
HiX 4yepe3z 2 MUXHI nicaa HAOaHHA 008iOKU, 00 B8UCMABAEHHA Ka/AeHOApHO20 KOHMPposw). Bci
KOHMPOAbHi 30x00U, WO 6X00AMmb 00 Ka/AeHOAPHO20 KOHMPposio, nicna iio2o npoeedeHHA ma
sucmassnieHHA OUIHKU He nepenucylomosca i 00 3a2aa1bHO020 pelimuH2y He 8paxosylomecs 3d
BUK/MIOYEHHAM HAABHOCMI NOBAMCHUX NPUYUH abo mpueanoi xeopobu. OcmaHHiIl mepmiH niksidauyii
scix 3ab6opeosaHocmeli no pelimuHeo8UM 3a80AHHAM — NepedoCcMaHHiIli muxdeHb cemecmpy.

MumaHHA npo nidsuweHHA cemecmposoz20 pelimuHay pPo32aAA00€EMbCA MiCAA B8UKOHAHHA BCiX
cemecmposux KOHMPOAbHUX 3aX00i8 8 KiHYi cemecmpy minbKu 8 momy 8unaodKy, AKW,0 cemecmposuli
pelimuHz meHwe, Hixc 27 6anie. B ybomy sunadky cmydeHmoesi Ha0aeMbCA npaso nepenucamu misnbKu
1 KoHmMponbHy pobomy, 3a AKOK 8iH ompumas HalHuUxc4yul 6an. Y eunaoky ompumMaHHS He3a008is1bHOI
OUiHKU, cmydeHm po32a90aemoca AK makul, wo Hedonyuw,eHuli 00 eK3ameHy, i (ide Ha nepecknadaHHsA
y 8idnosioHocmi 0o epaghiky cknadaHHsA 3abopaosaHocmel.

MponyweHi 3a Nosad HUMU NPUYUHAMU NPAKMUYHI 3aHAMMSA 8i0rpaybo8yOMbCA MiflbKU 8 Momy
8UNAOKY, KOAU HA HUX MPOB800UaAUCb KOHMPOAbHI 3ax00u (MOOY1bHi KOHMPOsbHI pobomu).

KaneHoapHuii koHmpoae Ha 8 ma 14 muxcHAX cemecmpy npoe8oouUMsCA 30 3HAYEHHAM MOMOYHO20
pelimuHa2y Ha 4ac nposedeHHA KaneHOapHO20 KOHMPOA. AKWO 3Ha4YeHHA pelimuHey He meHwe 50%
8i0 MUOKCUMG/bHO MOM(/IUBO20 HA YAC KAAEHOAPHO20 KOHMPOAK CMYyOeHm 88AHAEMbCA
amecmosaHuUM.

Ek3ameH nposodumobcsa y nucbmosili hopmi.
EK3ameHauiliHa oyiHKa cKnadaemsocs 3:

- 8i0noeidi Ha mecmosi 3a80aHHsA binemy (35 x 1 6an) 35 banis
- po38’a3aHHA 3a0ay (10 x 1 6an) 10 6anis
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7.

Kpumepii ek3ameHayiliHo20 oYiHIOBAHHA:

meopemuYHi NUMAaHHA:

v npasusnbHa, su4yeprnHa 8idnosios 16an

v’ 8idnosidb npasusnbHa, ane He su4eprnHa abo HEMoYHd, HermoeHa 0,60- 0,90 6anis
v’ Hema 8i0noeidi Ha numaHHA abo HesipHa 8idNoeidsb 0 6anis
po38’A3aHHA 300aY:

v npasusnbHa 8idnosidb 16an

v 8idnosidb HernpasuabHaA 8HACAIOOK MEXHIYHUX MOMUSIOK, Xi0

piweHHA npasuabHuli abo 8i0nNosiob HernpasusabHA, € MOMUKU

8 X00i piWeHHs, asne € po368’A3aHHS, OKPEMI KPOKU € 8ipHUMU 0,60 - 0,90 6anis
v\ Hema po38’a3aHHA abo HesipHa 8i0rnosidb 0 6anis

CymapHa OUiHKaG, Wo B8HOCUMbLCA 8 8i0oMicmb, MOBUHHA MOBHICMI 8idnosidamu OUuiHYi 8
enekmpoHHomy Kamnyci, 0e oKpyeneHHa decamux i comux 6asnig npoepamoro He nepedbavyeHo, momy
OKpyaneHHSA OUiHOK 30ilicCHIOEMbCA y 8i0nogidHOoCMi 00 NPAsUa Mamemamuku.

Ana ompumaHHA cmydeHmom 8i0no8i0HUX OUIHOK (io2o pelimuHa208a OYiHKA nepesooumscs 32i0HO
mabauyi:

Rpo = Rc +Re TpaauuiiiHa ouiHKa
95-100 BiAMIHHO
8>-94 [yxe pobpe
75-84 nobpe
65-74 3a40BiNbHO
60 -64 JOCTaTHbO

27<Rp <60 He3aA0BiNIbHO

Rc < 27 ab0o He BMKOHaHI iHLWWIi yMmOBMU He AonyLLeHNi
OO0MYCKY A0 eK3aMeHY

[MepecknadaHHA eK3amMeHy, @ MAKOX nidsuweHHA He3adosinbHo20 RC nposodumecs y 8idnosioHocMi
0o epagpiky nepecknadaHHA 3a6opz2osaHocmeli

Hdooamok [

EK3AMEHALlII;iHI TMUTAHHA 3 gNCUNNAIHAN
“renemuka”

3aKoHoMipHOCMI He3anexcHo2o crnadKys8aHHA (meopis i 3a0adyi).
BioxuneHHsa 8i0 munosux YyucesanbHUX CriegiOHOWeEHb npu po3uwernaeHHi (meopis i 3adadi).
Ocobnusocmi ycnadKys8aHHA 03HAK, 34ernaeHux i3 cmammio (meopid i 3a0ad4i).
3uenneHe ycrnadky8aHHA. [puHYUNU KapmysaHHA XpomMocom (meopis i 3a0adi).
3aKoHOMIipHOCMI YUMONAAa3mMamuyHo20 ycrnadkysaHHA(meopis i 3a0adi).
OcHoBHI xapakmepucmuku mymauiti ma mooudgpikauili (meopis i 3a0aui).

O LA WNR

IHOyKkosaHuUl mymaezeHe3: noHAMMSA Npo mMymauii, munu mymauili ma ix eeHemuy4Hi HacnioKku
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15.
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19.

20.
21.

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.

(meopis i 3a0ad4i).

Ocobnusocmi criadkysaHHA y nonyaayii. 3akoH Xapoi-BaliHbepaa (meopis i 3a0auyi).
Ocobnusocmi opeaHizayii ceHemu4yHO20 anapamy y eykapiom ma rpokapiom.

HykneiHosi Kucanomu. lep8UHHA CMPYKMYpPa HYyKAEIHO8UX KUciom.

HykneiHosi Kucnomu: pieHi npocmopoesoi opeaHizayii AHK ma PHK.

Monimopaghiam nodsitiHoi cnipani HK.

JeHamypayia ma peHamypauia AHK.

Cynepcnipanizayia AHK ma ii 6ionoziyHe 3HaYeHHs.

PHK: munu, 6ydosa, 2eHemuy4Hi hyHKUii.

FeHemuyHuli K00. KoniHeapHicmbs 2eHa ma KoOyemoezo bisnKa.

CmpyKmypa eyKapiomu4yHuUx eeHig: munu nocaidosHocmell, wo 3ycmpidyaromeca. Mo3aiyHa
bydoea 2eHis.

3azanbHull npuHYUn opeaHi3auii 2eHemuyHoeo mamepiany. eHomu 8ipycis. MonekynapHa
opzaHizayia 6axk-mepianoeHux 2eHis. Ocobsusocmi KoMnakmu3ayii 2eHoma eykapiomis.
Po38umok yAaeneHb npo cknaadHy 6ydosy eeHa. Kpumepii anenizmy. MHoxuHHUl anenizm eH aK
00uHUYA byHKUii, Mmymauii ma pekombiHayii. ToHka 6ydosa eeHis Ha npuknadi r Il noKycy ¢aea
T4 (meopia i 3a0ad4i).

®OyHKUiT 2eHY. PO38UMOK yAB8s1eHb NPO 2eH AK 0OUHUUH GYHKUT.

CmyniHyamuli memaboniam ni0 KoHmponem eeHis. lMoHamms npo eeHemuyHuli 650K ( meopis A
3a0avi).

3az2aa1bHa xapakmepucmuka rnpouecie penaikayii. binku penaikauii ma ix 2eHHa demepmiHauyis.
MexaHizmu pennikayii JHK y npokapiom ma eykapiom.

Cucmemu pecmpukuyii-mooucgpikauii Ak 00UH 3 MexaHi3mis penapauii.

Penapauia nowkodmeHs [LHK: npama penapauia AHK, ¢domopeakmusauia ma cucmemu
sunpasneHHA nomunok HK-nonimepazamu.

EkcyusitiHa penapauia AHK.

Cucmemu iHOyKosaHoI penapayii. SOS-penapauis.

Penapauia nowkodxceHs JHK: micmemy-penapauia, nocmpenaikamusHa penapayis.

FeHemu4Ha pekoMbiHAYiA: MOHAMMA, MUnu, 3HAYeHHA 8 2eHeMuyi.

MoneKynsapHi mexaHiamu 3a2aa1bHOi 2eHemMuYHOI peKombiHayii.

Cmamesa OugpepeHyiayis y bakmepiti. KoH’rozauis.

FeHemuyHa pekombiHayis npu mpaHcghopmayii.

TpaHCOYKYif: 8U3HAYEHHS, OCHOBHI emarnu, 3HaQYeHHs 8 2eHemuuyi ma cesneKuii MiKkpoopaaHiamis.
BukopucmaHHA KoH’tozayii, mpaHcopmauii ma mpaHcOyKuii 0019 eeHemu4YHo20 KapmyBaHHS
(3a0aui).

Mnaasmidu: cmpykmypa ma OCHOBHI 871acmueocmi, KAAcUu@iKauyia naasmio, poasb naa3mio y
nepeHeceHHi eeHemuy4HoI iHghopmauir.

MobinbHi eeHemuyHi enemeHmu bakmepili: HomeHKaamypa, 6y0o08a, po3noscio0xeHicme.
IS-enemenmu 6arkmepili: 6ydosa, 81acmusocmi, 8rauU8 HA eKCrPecito 2eHis.

TpaHcno3oHU 6akmepil, ix cmpykmypa ma ¢yHKYioHanbHi ocobausocmi.

Exkcnpecis eeHemuyHoi iHghopmauii. OcHosHi emanu [IHK-3anexcHoi mpaHcKpunyii.

TpaHcKpunyisa. [oHAMmMA npo MpaHckpunmoH. CmpyKmypa npomomopie ma mepmiHamopis.

25



41.
42.
43.

44.
45.

Ocobnusocmi 6ydosu [HK-3anexHux-PHK-nonimepa3s y npo- ma eykapiomis.

Mpoyecine ma cnnaliciHe iPHK 8 KnimuHax eyKkapiomis. AnemepHamuHuli cnaadciHe.

TpaHcnayia 2eHemuyHoi iHghopmauyii. MoneKkynapHa opeaHizauia pubocom. Ponas iPHK ma mPHK
8 ybomy rpouyeci.

TpaHcaauia. OcHosHi emanu npouecy biocunme3sy binka. MocmmpaHcnayilivi modugikauii.
Pezynayis akmusHocmi 2eHis y npokapiomis. AdanmueHulli cuHme3s gpepmMmeHmis, NOHAMmMS npo
OMepoH.
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