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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,

HAucyunniHa ,,feHemuKka” npusHavyeHa o03Haliomumu cmydeHmie 3 yHOaGMeHMAAbHUMU
30KOHAMU YCraOKYy8aHHA, 30KOHOMIPHOCMAMU MIHAUBOCMI mMa MOAEKYAAPHUMU MEeXAHi3Mamu
¢yHOameHmanbHux bionociyHux Asuw. OCBOEHHA f02iKU 2eHemu4Ho20 aHasni3y HeobxiOHo 0nAa
BUBYEHHA 2EHEeMUKU OKpemux 6udis, ceneKuyii CinbCbKo2ocrnodapcbKux Kysabmyp POCAUH, opio
meapuH, Wmamis MPOMUCAOBUX MIKPOOP2aHI3Mi6 mMa 078 CMBOPEHHA Op2aHi3Mie 3 nesHUMU
eeHomunamu. JucyunniHa 8U3Ha4ae meopemuy4Hi ocHosu biomexHonoeaii i 3abe3nevye popMysaHHA
HeobxiOHuUx KomnemeHmHocmel y gidnogidoHocmi 0o cmaHdapmy BO cneyiansHocmi biomexHonoeaii
ma 6ioiHxceHepis 0c8iMHbL020 pisHA bakanasp.

3azanbHi KOMNemeHmMHocmi

3K 01 - 30amHicmb 3acmocosy8amu 3HAHHA Y MPAKMUYHUX CUMyayisx
3K 05 30amHicmb suumucs i ogosnodisamu cy4acHUMU 3HAQHHAMU
®Paxosi KomnemeHmHocmi

®K 5. 30amHicmb 30ilicHroeamu eKcriepumeHmMansHi 00CniOxceHHs 3 800CKOHAsEHHA bioso2iyHuUX
azeHmis, y momy Yucai 8UKAUKAMU 3MiHU Yy cmpyKmypi crna0Kosoz2o anapamy ma (yHKUioHAAbHIl
akmugHocmi 6iosno2iyHUX azeHmMis

®K 16. 30amHicmb KomriaeKcHo aHanizyeamu 6ionoziuHi ma 6iomexHono2iuHi npouecu Ha
MOAEKYAAPHOMY MA KAIMUHHOMY Pi8HAX

®K 18. 30amHicmb 8uKopucmosyeamu 3HQHHA PO WASXU 6iocuHmesy Mnpakmu4yHo UiHHUX
memabonimie 0519 800CKOHANEHHA 6iomexHO002ill ix 00epHaHHA

lpo2pamHi pezynabsmamu HaB8YAHHA

MPH 7. Bmimu 3acmocosysamu 3HAHHA CKAA0y ma CmpyKkmypu KaimuH pi3Hux 6iono2iyHuUx azeHmis
0714 BU3HAYEHHA ONMMUMA/bHUX YMO8 Ky/aAbmuBy8aHHA MaA MOMeHyiany BUKOPUCMAHHA
00Cnidny8aHux KaimuH y biomexHonoaii.,

MPH 11. Bmimu 30ilicHroeamu 6a308i 2eHemuyHi ma yumoso2iyHi 00CniOHeHHA 3 800CKOHANEHHA |
nidsuwieHHa biocuHmemuy4Hoi 30amHocmi 6ios02iYHUX a2eHmie 3 Yypaxy8aHHAM [PUHYUIie
biobesneku, 6iozaxucmy ma bioemuKu (iHOYKOBAHUU MymazeHe3 3 BUKOPUCMAHHAM (i3uYHUX i
XiMiYHUX Mymaz2eHHUX ¢hakmopis, 8i06ip ma HAKOMUYEHHSA AYKCOMPOGHUX MymaHmis, nepeHeceHHs
2eHemuyHoi iHghopmayii mowo).



MPH 24. Bmimu aHanizysamu 6iomexHoaA02i4Hi npouecu Ha MOAEKYAAPHOMY MA KAiMUHHOMY
pigHAxX

MPH 26. BMimu suKopucmogyeamu 3HAHHA NPO Waaxu biocuHme3sy Npakmu4Ho YiHHUX
memabonimie 0519 800CKOHANEHHA BiomexHOo102ill ix 00epHaHHSA.

2. MpepekBi3nTh Ta NOCTPEKBI3UTU AUCUUNIHKU (MicLe B CTPYKTYPHO-/IOTiIYHIN CXeMi HaBYaHHSA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrpPamoto)

Has4aneHa ducyunniHa «feHemuka» 3a ceoim 3micmom 3aliMae 8u3Ha4YyHe micye 8 nidcomosyi
haxisyie 3 biomexHonozii, 6a3yeMbCA HA 3HAHHAX | HABUYKAX cmydeHmis, 3006ymux npu 30CE0EHHI
ducyunain «bionozia KnimuHu», «bioximia», «Mikpobionozia ma eipyconoeia» ma € meopemu4yHoro
603010 01A 30CB0EHHA pPAOYy OucyunaiH OCs8iMHix pieHie «baKkanasp», «mazicmp»: «feHemu4Ha
iH#ceHepia 8 b6iomexHonoeii», «OCHOBU 2eHemu4YHOi Ma KAIMUHHOI iHxceHepii», «biomexHonoeis
aHmubiomukie», « TexHosnoz2is 6i0aM02iYHO AKMUBHUX pev408UH», « EKobiomexHosnoeia»

3. 3MmicT HaBYaNbHOI AUCUUNAIHN
PO3/]1/1 1. 3aKkoHomMipHOCMI ycrnaOKy8aHHA 03HAK Ma NpUHYUnu cnadkoeocmi
Tema 1.1. 3aKoHOMIpHOCMI yCriaOKyB8aHHSA 8 MOHOR2IOPUOHUX Ma noni2ibpudHUX cxpeusy8aHHAX

Tema 1.2. BioxuneHHsA 8i0 munosux YucenbHUX CnisgiOHOWEHb NMpuU pPo3uwenaeHHi ma ix npuvuHu.
Tema 1.3. MamepianbHi ocHosu cnadKkosocmi
Tema 1.4. FeHemuka cmami. YcnadKy8aHHA 03HAK 34ernaeHux 3i cmammio.
Tema 1.5. 3yenneHe ycriaOKy8aHHSA 2eHi8 Ma KPOCUH208€ep
Tema 1.6. 3aKOHOMipHOCMI HEXPOMOCOMHOR20 YCraOKy8aHHA
PO3/1I/1 2. MiHausicme, i npu4uHU Ma Memoou 8UBYEHHSA
Tema 2.1. OCHOBHI xapakmepucmuKu mMymauiliHoi MmiHausocmi
Tema 2.2. XpomocomHi abepayii
Tema 2.3. eHHi Mymauyii
Tema 2.4. IHOyKosaHuli mymauyitiHuli npoyec
PO3/11/1 3. MonynayiliHa ma esonroyiliHa eeHeMuUKa
Tema 3.1. FeHemuka nonynayiti
Tema 3.2. lonynayis — enemeHmMapHa 0OUHUUA €800 Uil.
PO341/1 4. MoneKynapHa op2aHi3ayia 2eHemu4HuUXx rpoyecie
Tema 4.1. HykneiHosi Kuciomu AK HOCIi 2eHemuY4Hoi iHpopmayii
Tema 4.2. OpeaHizayia ceHomie
Tema 4.3. Cmpykmypa i pyHKUii eeHa
Tema 4.4. lNo3axpomocomHi pakmopu cnnadkogocmi
Tema 4.5. MexaHizmu penapayiliHux npoyecis
Tema 4.6. Pennikauia [/IHK sk nepedymosa nepedayi eeHemuyHoi iHghopmauyii.
Tema 4.7. FeHemu4Ha pekombiHayis
Tema 4.8. MexaHizmu peanizayii ceHemu4Hoi iHgpopmauii
Tema 4.9. Peaynayia akmusHocmi 2eHis.

4. HaBuanbHi maTepianu Ta pecypcu

baszoea nimepamypa



1. Touybkul B.M. leHemukKa.- Odecca: AcmponpuHm, - 2008.-712 c.
MonekynapHa 2eHemuka ma mexHoa02ii 00CniOnceHHa eeHoma: Haey. nocib./ M.l.[uns,
0./0.CmemaHa, O.1.10nesuy ma iH. — XepcoH: OJ14I1-M/1H0C, 2015.-320 c.

3. CiyHak O./1. leHemuKa. - XepcoH:0/14I-MJ/1HOC, 2018.-148 c.

4. leHemuka: nidpyyHuk/ A.B. Cuesonob, C.P.Pywkoscekuli, C.C.Kup'syueHko ma iH.; 30 peo.
A.B.Cusonoba. - K.: BudasHuuo-noniepagiyHuli ueHmp «Kuiscokuli yHisepcumemy», 2008. — 320 c.

5. ®edopeHko B.O., YepHuk A.l., Makcumis 4.B., booHap /1.C. 3ada4i ma enpasu 3 2eHemuKu. Hasu.
noci6. — /lbeis: OpiaHa-Hoea, 2008. — 598 c.

JonomixcHa

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

7. 3iHyeHKo M. O. leHemuKa 3 0CHOBAMU ceneKyii: MemoOUYHI 8KA3i8KU 018 MPAKMUYHUX
3aHAMb,2020. - https://evnuir.vnu.edu.ua/bitstream/123456789/18689/1/genet_metod 2020.pdf.

8. 3apuybka O. "CnadKosi 3ax80pHOBAHHA, MPUYUHU iX BUHUKHEHHA Ma memoou 00Cni0nceHHA."
(2018).- http://dspace.tnpu.edu.ua/bitstream/123456789/20157/1/Zarytska.pdf

9. MoneKkynsapHa 6ionoeis: nidpyyHuk/ A.B.Cugonob. - K.: BudasHuuo-nosnizpagiyHuli uyeHmp

«Kuiscbkuli yHisepcumemy», 2008. — 287 c.

10. MonekynapHa  opaaHi3auis  xpomocom:  Haey.nocib./A.B.Cugonob, K.C.AgaHacvesa. —
K.:BudasHu4o-nonizpaghivHuli yeHmp «KuiscoKuli yHisepcumem», 2014. — 287 c.

11. Opnok A.T. FreHemuyHuli aHani3 (8 pocauHHuuymei). - Xepcox:0/141-I1/110C, 2019.-218 c.

12. Cmpenbuyk C.1., emidos C.B., bepduwes I". 4., londa .M. leHemuKa 3 ocHogsamu ceneKujii. — Kuis:
®dimocouioyeHmp, - 2000.-292 c.

13. TepHoscbka T.K. lfeHemuyHuli aHani3: Has4. npcib. 3 Kypcy «3az2anbHa eeHemMuKka». — K.: Bud.oim
«Kueso-MozunaHcobKa akademiar», 2010. — 335 c.

14. Ulesuyk T. A., Kopxcuk O.B., KouaH I.A. "CyyacHi npobaemu cnadkosocmi: KoHcrnekm 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.

IHgpopmayiliHi pecypcu
IHmepHem-pecypc «Online Courses Coursera — [eHu i cmaH At00UHU (8i0 NogediHKU 00
biomexHonoeili)» — https://www.coursera.org/learn/qenes

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

Baszosa pekomeHOos8aHa nimepamypa 3Haxooumescs 8 bibniomeui KIl im. lzops Cikopcbkozo. bazosa
aAimepamypa € 0608°A3K080t0 014 Mi020mosKU 00 ayOuUMOPHUX 30HAMSbL, MOMOYHUX, MOOYAbHUX
KOHMPponbHUX pobim ma cemecmposux KOHMPOi8, a MAKOMHC NMPU 8UKOHAHHI [JKP.

3 0onomincHO nimepamyporo MOXCHA 03Haliomumuce 8 YumansHux 3anax 6ibniomeku Krll im. leopsa
CikopcbKo20, memooduyHomy KabiHemi kaghedpu rnpomucaosoi biomexHosnoeii ma 6iogpapmauii abo
3Halimu 6 iHmepHemi. OCKifbKU OMPUMAHA [HGOPMaUid 3HAYHO PO3WUPOE mMa o2aubaroe
iHpopmauyito, ompumaHy 3 6a3080i nimepamypu, o3Haliomumuce 3 Heto xo4a 6 NMo OeAKUX MUMAHHA €
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6axcaHum.

HaByanbHUIA KOHTEHT

5. MeToguka onaHyBaHHA HaBYaJbHOI AUCLUNIHU

Jlekyilini 3aHaMms
Jlekyia 1. OcHOBHIi emanu po38UMKYy ma 3HA4YeHHA 2eHemuku. [lpedmem ceHemuKku. Micue 2eHemuku
ceped npupoOHUYUX HAYK, i 38’430K 3 iHWUMU HayKamu. MoHammsa npo crnadkosicme i mMiHAusicMe.
Po3sumok eibpudonoeiyHux OocnidnceHb. Ocobausocmi eidpudonoeiyHozo memoody [.MeHdOens.
3aKoHomipHOCMI ycriaOKy8AHHA NMPU MOHO2I6PUOHOMY CXpeuly8aHHI.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 2. 3akoHOMipHOCMi ycrnaOKy8aHHA 8 Ou- ma noniubpuOHUX CXpewyeaHHAX. 3aKOH
po3suwenaeHHA. Finomesza yucmomu 2amem. 30KOH HE3AAEHHO020 YCNAaOKYy8AHHA 2€Hi8. 380POMHE,
aHani3yode, peyurnpoKHe CXpeuwlyB8aHHA: MNOHAMMS, posb 8 2eHeMu4YHOMY aHAnI3i. 3a2aabHi popmynu
po3suwiensaeHs y npoueci He3anemHo20 CrnadKys8aHHA. 3Ha4yeHHA pobim [.MeHdoena y hopMy8aHHI
memo0osoe2ii 2eHemMuKu.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 3. Ymosu, wo 3abe3neyyroms ma aAimimyrome 8UKOHAHHA 3aKOHi8 .MeHOens. Knacugikayis
MPUYUH, WO CMPUYUHAIOMb B8iOXUAeHHSA 8i0 (hopmysn1 MeHOesni8CbKo20 po3uernsaeHHs. BidxuneHHs, wo
noe’ssaHi 3 OughepeHUiliHolo cmepmHicmioo. B3aemoOlia anesnbHUX 2eHig: HernoeHe OOMiHYB8AHHS,
KOOOMIHYBAHHA, MA eKCrpecusHicMob 2eHa.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 4. B3aemolia HeanenoHux 2eHis. Knacughikayia munie HeanenbHoi 830emo0ii 2eHis.
KomnnemeHmapHa 83aemo0ia eeHis (Koornepauis, KomnaemeHmapHi ma adumueHi 2eHu). Enicmamu4Ha
83aemo0is eeHis, munu enicma3sy. Ocobausocmi ycrnadKyB8aHHA KifbKiCHUX 03HAK. KymynamueHa ma
HeKymynamugeHa nonimepisa. [lneliomponHa 0is eeHis. [eHu-moldugikamopu. [eHHuli b6anaHc.
CmamucmuyHi npu4uHU 8idxuneHs 8i0 ecmaHosneHux I.MeHOenem 3aKoHomipHocmeli po3wienneHHA.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 5. bydosa ma ¢yHKuii xpomocom. Ponab a0pa i yumonnasmu e cnadkosocmi. Kapiomun. bydoea
Xpomocom eykapiomis. [i2aHMCbKI XPOMOCOMU, XPOMOCOMU mury «AaMMosux WimoK», WmyJHi
Xxpomocomu eykapiomis. XimiyHuli cknad xpomocom. FeHemu4yHa posab mimo3y i melio3y. Tunu mimosy.
HepezynsapHi munu cmameso2o po3MHOMEeHHA (napmeHo2eHe3, arioMiKcuc, 2iHozeHe3 i aHOpozeHe3) ma
ocobausocmi cnadKy8aHHA 3a Yyux ymos.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 6. leHemuka cmami. XpomocomHe susHayeHHA cmami. Cmame ma cmamesi 03HaKku. O3HaKU,
3anexcHi 8i0 cmami ma obmexceHi cmammio. Tunu XPOMOCOMHO20 8U3HAYeHHA cmami. [omozamemHa
ma eemepo2amemHa cmame. YcrnadKy8aHHA 03HAK, 34erisieHUX i3 cmammio 8 pasi cemepozame mHocmi
Yos108i40i cmami. YcnadKyB8aHHA 03HAK, 34ersneHux i3 cmammio 8 pasi eemepo2amemHOCMi HiHOYOi
cmami. emizueomHuli cmaH eeHy. [0naHOpuU4YHe ma 20/a02eHiYHe YyCcrnaOKyB8aHHSA, ceedoaymoCOMHi
O3HQOKU.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 7. [udgepeHuiayia cmami 8 oHmozeHesi. Ocobausocmi ycnadky8aHHA 3a MepeuHHo20 ma
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B8MOPUHHO20 HEPO3XOOHEHHA CMamesux XPoOMoCcoM y Opo3oghinu. YcnadKy8aHHA y AOOUHU Mid 4ac
Hepo3xo0xueHHA cmamesux xpomocom. Cmamesull xpomamuH. [lo308a KommneHcauyia 2eHis X -
xpomocomu. JugpepeHuiayia ma 6u3Ha4YeHHA cmami 8 oHmoezeHesi. Teopii 8u3HaA4YeHHA cmami.
ExkcnepumeHmasneHe nepesusHa4yeHHsa cmami.

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

Jlekyia 8. XpomocomHa meopia crnadkosocmi T.MopeaHa. [lopyweHHS MeHOeniecbKoi hopmynau
po3suwenneHHa 8 O0u2ibpudHOMy CXpewyeaHHi B8HACMIOOK 34ernneHo20 ycnaoKy8aHHA 2eHis. [pynu
34enneHHA 2eHis. [losHe | HerosHe 34erneHHA. BusYyeHHA 34YernseHo20 YyCrnaoKy8aHHA y O0po3oginu e
ekcriepumeHmax T.MopeaHa ma (io2o nocnioosHukie. KpocuHaosep. OCHOBHI NOMAOHEHHA XPOMOCOMHOI
meopii cnadkosocmi.

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

Jlekyia 9. lNMpuHyunu nobydosu eeHemu4yHUX Kapm. Jlokanizayis 2eHy. JliHiliHe po3mawysaHHA 2eHie y
epyni 34yensneHHA. BUKOpucmaHHA mMpumoYykoso2o mecmy 014 8U3HAYEHHA fO0Kani3auii 2eHa 8 epyni
34yenneHHA. FeHemuyHi kKapmu. MHOMUHHI nepexpecmu. IHmepgepeHyia. Koegiuyienm KoiHyudeHyii.
Brinue iHmepgepeHuii Ha KapmyesaHHA 2eHis. LlumosoziyHi Kapmu xpomocom. MopieHAHHA 2eHemMUYHUX
ma yumosoziyHux Kapm. @aKkmopu, w0 8naAU8aOMb HA MPOXOOHEHHA KPOCUH208epy.

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

Jlekyia 10. CripasxcHa yumonaasmamu4yHa cnadkogicme. QOcobausocmi cnadKy8aHHA npu
uumonaasmamuyHoi cnadkosocmi. Knacugikauyia ssuw, wo iOHocAMbCA 00 Yumornaasmamu4Hoi
crnadkosocmi. CnpasycHAa  yumonaasmamu4yHa  crnadkosicms.  [lnacmudHa  cnadKosicme.
XnamioomoHada AK MooenvHull 06'ekm 01a 6uBYEeHHA naAAcMulOHoi crnadkosocmi. YcnadKy8aHHA
cmpokamosnucmocmi 'y  8uuux pocauH. [leHom naacmud. MimoxoHOpianeHa cnadKosicme.
YcnadkysaHHsa duxanbHoi HedocmamHocmi 'y epubis. [eHom mMimoxoHOpil.

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

Jlekyia 11. YcnadOKyeaHHA UuUMONAA3MAMU4HOi Y0/a108i40i cmepunbHOCMi ma npaKkmu4yHe
BUKOPUCMAHHA Ub020 AsUWa. HecnpasicHa yumonaasmamuyHa crnadkosicme ma ocobausocmi
crnaodkysaHHA. IHgeKyiliHi hakmopu ma no3axpoOMOCOMHI enemeHmuU KnaimuH. [lpedemepmiHayis
yumonnaasmu (OHMo2eHeMuU4YHa Ma 2eHemu4Ha,.

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

Jlekyia 12. Hecriadkosa miHaugicme — 00UH 3 murie MiHausocmi. @opmMy8aHHSA O3HAK, AK pe3yabmam
83aemolii eeHomuny ma ¢akmopie cepedosuuia. Egontoyis noeasadise Ha heHomumnosy MiHAUBICM®b.
Brinue eeHemuy4yHo20 anapamy Ha MoOugikayitiHy miHausicme. BuzHauyeHHa HopmMmu peakyii. Mpuknadu
moouikauyiliHoi miHaugsocmi y pocauH, meapuH, s0uHuU. CrigsiOHOWeHHs 2eHomuny i ymos
cepedosuwia y hopmysaHHi peHomuny. XapakmepHi pucu moougpikayiliHoi miHausocmi. [loHamms npo
Mopgho3u.

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

Jlekyia 13. Memoou aHanizy moougikauiliHoi miHausocmi. MpuHyunu cucmemamusauii sapiayiliHux
padis. OCHOBHI cmamucmuYHi xapakmepucmuKu modugpikayiliHoi miHnusocmi. NopieHAHHS 080X 2pyr.
Kpumepiii CmotodeHma.

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

Jlekyia 14. MymauiliHa miHausicms. MymauiliHa meopia I'. 0e ®piza. Xapakmepucmuka cnoHMAHHO20
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mymauitiHo2o npouyecy. lMoHAMMA npo memn mymaduiti ma yacmomy mymauil. 30KOH 20MO0IYHUX
padie M.l.Baginosa ma (io2o 3Ha4YeHHA 8 ceHemuui i cenekyii.

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

Jlekyia 15. Knacugikayia mymayil. lMpuHyunu, wo 8UKOpUuCmosyromeca rnpu Kaacugikauii mymauyitd.
Mepwa knacugikayia .Mennepa. Knacugikauia eid cnocoby suHUkHeHHA. Knacugikayis 3a eussom 8
eemepo3uzomi. Knacugikauia 3a eioHoweHHAM 00 Ouxko2o muny. Kaacugpikayisa 3a snokanizayiero 8
eyKapiomuyHil KnimuHi. Knacugikayia e 3anexcHocmi 8i0 muny KnimuH, 0e suHUKaromes. Knacugikauis
30 heHomunosum susasom. Knacugpikayia 3a enaueom Ha adanmueHy 30amHicme. Knacugpikayia e
3anexcHocmi 8i0 3MiH 2eHomuny.

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

Jlekyia 16. [eHemu4Hi MEXAHI3MU BUHUKHEHHA 2eHOMHUX ma XPOMOCOMHUX Mymauil. [eHOMHi
mymauii. Knacugikayis noninnoioie. Po3nosctodmeHHA noninanoidie y npupodi. [loninnoioHi psdu.
MexaHi3mu 8UHUKHEHHA nonina0idie ma ix wmy4yHe ompumaHHA. Melio3 y aemo- ma anonosninnoiois.
AOOUHU. XpOMOCOMHI rnepebydosu. 3aeasnbHA XAPAKMepucmukKd md MEXAHi3mM iX BUHUKHEHHS.
FeHemuyHi epekmu nepebydos. Ocobausocmi melio3y rnpu pi3HUX MuUNax XPoOMoCcomMHux nepebyoos, ix
81171U8 HA (PYHKUIIO 2eHis. EheKm nonoweHHs 2eHy.

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

Jlekyia 17. leHHi (mouKosi) mymauii. Knacugikauia eeHHUX Mymauyili 3a MOAEKyA[ApPHUM MexXaHi3MOoM.
Mymauii 3amiHU a3omucmux OCHO8, MOB4YA3Hi, HelmpasnbHi, HOHCEHC-, MicceHC- mymauyii. Mymauii
3MIHU 4ucna Hykneomudie y 2eHi. Mymauii, wo npu3eodame 00 3Cy8y PAMKU 34YUMYBAHHA 2eHe-
muyHo2o Kody. Pesepcii. BHympiuwHb02eHHi ma no3azeHHi cyrnpecopHi mymauii. Bnaus pi3Hux murnie
2eHHUX Mmymauyili Ha cmpykmypy i pyHKUii 6inka. MonekynapHi MexaHi3amu BUHUKHEHHA 0eKUX 2eHHUX
mymauid.

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

Jlekyia 18. IHOykoeaHuli mymauiliHuli npouec. @i3u4Hi i XiMmiYHi MymaeeHu ma ix Kaacugikayis.
Biokpummsa mymaeeHHoI Oii peHmeeHi8cbKUx npomeHis. [pAmi ma Henpami 8naAueu iOHI3y4UX
BUNPOMIHIOB8AHb HA 2eHemuyHul anapam. Tunu nNowKoOMeHb xpomocom ma [AHK, cnpuyuHeHi
IOHI3yr0O4UM BUMNPOMIHIOBAHHAM. 3aneXHICMb MiX¢ 00300 MA 2eHeMUYHUMU eheKkmamu ioHi3yo4020
sunpomiHoeaHsa . MymazeHHa 0dia ynempagionemosoi (Y®) padiauii. Tunu Y®-nowkodiceHo [HK.
Bidkpumms ximiyHUXx mymaeeHie. OCHOBHI Knacu ankinyovux mymazeHie. MymaeeHHa 0is azomucmoi
Kucnomu, 2i0poKcunamiHy, aHasao02ie azomucmux ocHos. [lpomymazeHu. HenpasunoHe Crapro8aHHA
HyKneomudis, cripu4yuHeHe asKiny8aHHAM a3omucmux ocHo8. MixHumkoei 3'eOHaHHA [HK, cnpu4uHeHi
anKinyro4umu azeHmamu. bionoziyHi mymaeeHu, ocobausocmi ix 0ii.

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

Jlekyia 19. l'eHemuka nonynauili i it 3Ha4eHHA 019 MeOUYHOI 2eHemMUKuU, cenekyii, supiweHHA npobaem
36epexceHHA eeHOGOHOY i biocghepu. [eHemuyHa 2emepo2eHHICMb NPUPOOHUX NonyAauil, iT U3HAYEeHHSA
ma ouiHka. Yacmoma eeHie ma eeHomunie y nonyaauii. 3akoH Xapoi-BaliHb6epea. [MpakmuyHe
sUKOpUCMaHHA opmynu Xapdi-BaliHbepea. @akmopu OUHAMIKU 2eHeMUYHOI cmpykmypu nonynayid i
MiKpoesontouisa (naHmikcis, opeligh 2zeHis, muck mymauyit, ensaue 0obopy).

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

Jlekyia 20. [lonynauia — enemeHmMapHa OOUHUUA esontoyiliHozo npoyecy. [loHAmmAa npo
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MiKpoesonwuito. EnemeHmapHi esontouiliHi ¢pakmopu. lpupodHuli 006ip AK 20n108HUU pywiliHUl,
meopyuli pakmop esonruii. [0n108HI pelynbmamu MiKpoegontoyii: sudoymeopeHHs, 2eHemu4HuUl
nonimopgiam, adanmayii. MexaHiamu sudoymeopeHHs ma (io2o emanu. [eHemu4YHa 2emepozeHHicMeb |
2eHemuy4Hul nonimopghiam npupodHuUX nonyaauill AK 0CHO8A ix esoNtouiliHOI naacmuyHocmi.
Jlimepamypa: 1,3,4,9, 12,14,15,16

Jlekyia 21. [pupoda eeHemu4yHo20 mamepiany. LoKasu posai HyKaeiHosux Kucsaom y cradkosocmi.
ExkcnepumeHmu ®.lpigpdpima 3 eeHemuyHOi mpaHcgopmauii nHeemokokie. BusueHHA O.Esepi ma lioz2o
cniepobimHUKamu npupoou mpaHcgopmyouo2o azeHma. ExkcnepumeHmu A.Xepwi ma M.Yeli3a.
Jocniou X.®peHkeno-KoHpama 3 PHK sipycy mromioHo80i mo3aiku. HykneomudHul cknad ma
cmpykmypa AHK ma PHK.

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

Jlekyia 22. Cmpykmypa HykneiHosux Kucsaom. [lep8UHHG CMPYKMypa HYKAeiHo8uUX Kucaom.
Hykneomudu ma Hykneo3uou. MixcHykneomuOHul 38°’a30k. Hykneasu. FeHemu4Huli KoO. lMoHamMms
KOOOHRY. leHemuy4Huli aHani3 KOOOHyY. [Joka3u mpurnsaemHocmi 2eHemu4yHo20 Koody. Locniou ®.Kpika ma
C.bpeHHepa. Po3wugpysaHHA eeHemu4yHo20 Kody 3a dornomoeoro bioximiyHux memodis. Banacmusocmi
2eHemu4yHo20 KoOy. BupoodieHicmb eeHemu4yHoz20 KoOy. [lpasuna HEOOHOHAYHO20 34YUMYBAHHS
eeHemu4Ho20 Kooy ®.Kpika. YHisepcasnbHicmb eeHemu4yHo20 Kooy.

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

Jlekyia 23. MakpomoneKynapHa cmpykmypa AHK. lNodsilina cnipans. Modens YomcoHa i Kpika.
KoHgopmayia HyKneomuOHuUx 3aAUWKI8 | MIiIXHYKAeomuOHi 830eMO0ii 8 HyKneiHosux Kuc/iomax.
Monimopagpiam nodsiliHoi cnipani [AHK. Adenamypauis i peHamypauis [AHK. Lsudkicme npouyecy
peHamypauii AHK. Hadcnipanizauyia AHK, monoizomepasu. MakpomonekynapHa cmpykmypa PHK.
JeonaHyrozosi PHK. 3aeanbHi pucu 8mMOpUHHOI cmpykmypu o00HonaHyreosux PHK. TpemuHHa
cmpyKkmypa o0HonaHur208ux PHK.

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

Jlekyia 24. 3a20abHi NPUHYUNU Op2aHi3ayii 2ceHemu4yHo20 mamepiany. [llapamempu, 3a AKUMU
Xapakmepusyrome op2aHizayito 2eHomy. [NopieHANbBHA XApPAKMepucmuKka 2eHomie 8ipycie, npoxkapiom
ma eykapiom. eHom sipycie. Ocobausocmi 6ydosu Kancudis i yrnakosKka 2eHemMu4YHoO20 Mmamepiany Ha
npuknadi 6akmepiogazie T4 ma A. bakmepianvHuli 2eHom. MoHAMMA nNpo HyKneoid. [AHK-368’a3youi
binku: H; HU; P; HLP-1. lMpocmoposa opzaHizayia 6akmepiansHo20 eeHomy. [loHAMMSA npo domeHu.
bydosa domeHy.

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

Jlekyia 25. OpeaHizauyis eeHomy eykapiomis. [eHom eyKkapiomis. Hykneocoma ma ii 6ydosa. delizuHe
HyKneocom. [icmoHu ma HezicmoHosi binKu; ix Kaacughikauia ma pyHKYii y npocmoposili opeaHizayii
eeHomy. Apyeuli ma mpemil pieHi kKomnakmu3auii (HyKAeocoMHa HUMKA ma xpomamuHosa ¢ibpuna);
domeHHa 6ydosa ceHomy eykapiom. Memadga3Ha xpomocoma — yemeepmuli pieeHb MPOCMOpPO8OI
opaaHizauii IHK. Ey- ma 2zemepoxpomamuH. Xpomomepu. Hadauwkosicms 2eHomy eykapiom. IHmMpoH-
EeK30HHA 0op2aaHi3ayisa eeHie eykapiomis. Tunu HyKAeomuoHUX rocaidosHocmel, Wo mpanastomsca 8
2eHomi eykapiom. TaHOemMHi nosmopu nocnidosHocmeli AHK. lNaniHopomu. Tenomepasza. CamenimHa
AHK.

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

Jlekyia 26. ToHka cmpykmypa 2eHa. Po38umokK yAeneHb npo 2eH AK 0OUHUYH CrIa0KO8OCMI. YAeneHHA
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T.MopaaHa npo 6ydosy ma ¢byHKyii ceHa. PyHKYioHaAbHUU ma pekombiHayiliHuli Kpumepii aneniamy.
MHoxcuHHUl anenism. Pobomu wkonu O.Cepebposcbkozo 3 sus4yeHHA bydosu eeHa. KoHuenuisa
ncesdoaneniamy. Pobomu C.beH3epa 3 8UB4EHHA MOHKOI CMpPyKmMypu 2eHa Ha rnpuknaadi nokycy rll ¢paza
T4. lfeHemu4Ha KomnaemeHmauia mymaHmie 6akmepiogaza T4. Ljuc-mpaHc mecm. MymauiliHa ma pe-
KombiHayilHa nodinbHicme 2eHa. [ToHAMMA npo 20Mo- ma 2emepoasnesi.

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

Jlekyia 27. ®yHkuii eeHy. eH AK 00UHUUA (hyHKuii. BusyeHHA 6ioximiyHOI yHKUii eeHa. Pobomu
O.feppoda. BpodxceHi nomunku memaboniamy. BukopucmaHHA ayKcompogHuUx MymaHmis
MIKpOOp2aHi3mie 015 sus4YeHHA waaaxie memaboniamy. Pobomu [xc.6iona ma E.Tamyma. [MoHAMms npo
2eHemuy4Hul 610K. Konuenuia "oOuH eeH - 00uH epmeHm". CmyniHyacmuli memabonizm nio
KoHmposnem eeHis. Pobomu [loniHea ma IHepema. KoHuenuia "oOuH 2eH — 0OUH noninenmudHuli
AgHYro2" ma ii nodanswuii poO38UMOK.

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

Jlekyia 28. [lozaxpomocomHi ¢hakmopu crnadkosocmi. Po3mipu ma cmpykmypa nnaasmioHux LHK.
Knacugpikayis naaamio. Mpynu HecymicHocmi naa3mio. KoH'toeamusHi naa3miou. lnaasmioa F Escherichia
coli. R-naasmidou 6akmepili. [1na3mioHi e2eHu, Wo KoHmMpoawwmes cmilikicme 6axkmepili 0o
aHmubakmepitiHux azeHmis. Col-naasmiou. lNaasmidu 6iodeepadauii. FeHu kamabonizmy mosnyony.
Ponb nnasmio e esontroyii 6akmepili. MobinoHi 2eHemu4Hi enemeHdmu (MFE) 6akmepil. Biokpummsa MIE
bakmepili. HomeHknamypa MIE 6akmepili. Po3nosctodxceHicmoe MIE ceped 6akmepill. bydosa MIE
Knacy |. IS-enemeHmu. MIE Knacy Il. PoouHa Tn-nodi6bHux mpaHcrno3oHis. ®a2u-mpaHcrno3oHu.
MexaHizmu eKkcyuszii ma iHmezpauii e2eHHuUx Kacem. Emanu nepemiueHHsI KOH'loeamueHUX
MPAHCNo30His.

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 MPAHCIO30HAMU Npokapiom. AB8mOHOMHI ma
HeasMmMoHOMHI KOHMPOsIYi enemeHmu KyKypyo3u (Ha npuknaadi Ac ma Ds-enemeHmig). P-enemeHmu
dpo3zoghinu. TibpudHuUli Ou3zeeHe3, 3ymoeneHull nepemiujeHHAMU P-enemeHmie. PempompaHCcrno30HU
eykapiom. bydosa pempompaHcrno3oHis kaacy . Ty-enemeHmu Opixcoxie ma copia-nodibHi enemeHmu
dpo3ogpinu. [ModibHIcMb pempompaHCcno3oHie ma pemposipycie. Poab 380pomHOI mMpaHCcKpunuyii 8
ubomy npoueci. PempompaHcno3oHu Kaacy Il. bydosa, hyHKUia ma MexaHiam ix mpaHcrno3uuyii.
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 30. leHemuyHa pekombiHayis y eyKkapiom. LUaaxu zeHemuyHoi pekombiHauii y eykapiom.
Kameezopii npouecie 2eHemu4HoOi peKoMbIHAUii 3G MOAEKYAAPHUMU MexXaHi3Mmamu: 20MOs02iYHa
(3azanbHa), calim-cneyugivyHa (cneyianizoeaHa), He3aKoHHA. [omonoziyHa pekombiHayia. Moodeno
20MonoeiYHoi  pekombiHauii P.Xonidea. [eHemuuHuli aHaniz pekombiHayii. [eHHa KoHsepcis.
®dopmysaHHA | bydosa CUHANMOHEMAbHO20 KOMIIAEKCY y eyKapiom. Calim-crneyugiyHa peKkombiHayis.
MexaHizmu iHmezpauii eeHomy ghaza namboa e xpomocomy E.coli ma lio2o supizaHHA 3 xpomocomu.
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 31. leHemu4Ha pekombiHauia y npokapiomis. KoH'toeayia y 6akmepit. ocnio Axc./ledepbepaa
ma E.Tamyma. CekcoyKyia. Cnocobu KapmysaHHS 2eHis npu KoH 'toeayii. Po3noscrodxceHicmos KOH 'toeayii
ceped bakmepili. BukopucmaHHA KOH'to2ayii 8 eeHemu4YHoMy KOHCMPpYro8aHHi bakmepil. FeHemuyHa
mpaHcgopmayia bakmepill. Xapakmepucmuka cmaHy KomrnemeHmHocmi 6akmepild. Emanu
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mpaHcpopmauii. eHemuyHe KapmysaHHA 3a O00MNOMO200 MmpaHcgopmayii. BukopucmaHHs
mpaHcgopmayii 8 2eHeMuUYHOMY KOHCMPYHBAHHI wmamis. TpaHCOyKuia 6akmepil. [ocniou
. Jledepbepea ma H.LuHOepa. CrneyugiyHa mpaHCOyKyisa. YmeopeHHA MPAHCOYKYHOYUX YACMUHOK
¢aza nambdoa. HecrneuyughiuHa mpaHcOykyis. AbopmusHa mpPaHCOYKYis. BUKOPUCMAHHA MPAHCOYKUii
0719 MOHK020 2eHeMUYHO20 KapMyB8aHHA MA KOHCMPYHOBAHHA wWmamis. TpaHCeKYia.

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

Jlekyia 32. Pennikauia [AHK sk nepedymosa nepedaui eeHemu4Hoi iHgopmayii. 3azanbHa
Xxapakmepucmuka npouyecie penaikauii. MonekynapHi mexarizmu pennikayii AHK ma PHK. lopigHAnbHA
xapakmepucmuka AHK-nonimepas npokapiom ma eykapiom. Emanu pennikayii HK. lNoHamma npo
persikoH.

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

Jlekyia 33. MexaHizamu penapayiliHux npouyecie. Cucmemu pecmpukuii i moougikayii y 6akmepil.
Peakuii npamoi penapauii AHK. ®omopeakmusauyia. bydosa ma mexaHiam 0ii pomonia3 nipumiouHosux
dumepis. [Leankiny8aHHA QKiNbOBAHUX QA30MuUCMUX OCHO8 ma ankinmpugocgamis. Penapayis
00HOHUMKOBUX po3pusie 3a Odoromozoro [HK-nieas. EkcyusiliHa penapauis. Tunu YWKoOMeHsb, Wo
8udanAlOMbCA Makum wasxom. Emanu ecyusiliHoi penapauii. bydoea ma eanacmusocmi [IHK-
enikosunas, AP-eHOOHyKneasu ma AP-niasu. binku, ujo 6epyme yyacmoe 8 eKcyusiliHili penapauii y
eykapiom. [locmpennikamueHa (pekombiHayiliHa) penapauis. Penapauyia MNoOMUAKOBO crapeHux
HyKneomudis. Penapayia 0soHumkosux po3pusis y AHK. PenapamusHi npoyecu, wo iHoykytomoeca. SOS-
penapauyia. ToyHicms penapamugHUX npoyecis.

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

Jlekyia 34. MexaHiamu peanizayii eeHemu4Hoi iHhopmauii. TpaHckpunyia. FeHu npokapiom ma
bakmepiogpaeis. bydosa npomomopis, SD-nocnidosHocmeli. PHK-nonimepasu npokapiom. binkosi
hakmopu mpaHckpunuii y npokapiom. TpaHCckpunmoH. Emanu mpaHcKpunyii. [podykmu mpaHcKpunyii
ma ix npouecuHa. leHU eykapiom ma eipycie eykapiom. Pe2ynamopHi OinAaHKU, W0 KOHMpPO/IHKMb
MPAHCKpUnuilo 8 eykapiom (npomomopu, mepmiHamopu, eHxaHcepu, calineHcepu, [HCyaAamMopu).
Byoosa PHK-nonimepas I, Il ma lll. binkoei ¢pakmopu mpaHckpunuii 8 eykapiom. lpouecuHz nepsuHHuUX
mpaHckpunmis. Cnnaticocomu. TpaHccnnalicuHe. AnemepHamusHul cnnaalicuHe. CrnnalicuHe mPHK.
TpaHcaayia. AmiHoayunwsaHHa mPHK. bydosa pubocom npokapiom ma eykapiom. ®yHKUiOHAAbHI
aKmugsHocmi ma pyHKUioOHanbHI dinaHKu pubocom. Emanu mpaHcaayii. IHiyiayia mpaHcaayii. binkosi
cakmopu iHiuiauii mpaHcaauii. EnoHeauis. binkosi gakmopu enoHeauii ma ii peaynosaHHA. TepmiHayis
mpaHcaayii.

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

Jlekyia 35. Pezynauia akmusHocmi 2eHig. AdanmugHuli cuHme3 gepmeHmis. [ToHAMMA nNpPo onepoH.
OHmMoezeHe3s, aK peanizayia cnadkoso demepmiHOB8aHOI npozpamu po3sumkry. CmabinbHicme 2eHomy U
dughepeHuyiliHa aKmueHicme eeHie 8 npoueci iHOUBIOyanbHo20 pPo38UMKY. PisHomMaHIMHicmMb
MOSEKYAAPHUX MexaHiamie peaynauii 0ii eeHie. PieHi pez2ynto8aHHA GKMUBHOCMI 2eHie y npoKapiom.
Pe2ynto8aHHA hyHKUIOHYBAHHA AGKMO3H020 Ma mpunmogaHosozo onepoHis E.coli. Tunu eeHemuyHoI
peaynauii pobomu onepoHa. Ekcnpecia eeHis ¢haza A. KackadHe peayno8aHHA.

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

Jlekyia 36. Pezynayis akmusHocmi eeHie y eykapiom. Ocobausocmi op2aHizayii pe2ynsamopHux OifAHOK
2eHoma y eykapiomis. OCHOBHIi 0cobaueocmi pe2ysno8aHHA MPAHCKpUNUii ma nocmmpaHcKpunyitiHo2o
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npoyecuHea 8 eykapiom. TpaHCKpunyiliHo-akmueHUl XpoMamuH. Pe2ynamopHa posab 2icmoHis,
HezicmoHosux binkie, 20pMOHi8. Peaynayia aKmMueHocmi 2eHi8 Ha I(HWUX pieHAX (penaikayis,
MPAaHCAAYia, NOCMmpaHcAauiliHi mooudgikauii).

Mema ma memo0ono2ia eeHemu4HOI [HM#CeHepii, OCHOBHI HAMNPAMU 2eHemuy4Hoi iHxceHepii
MIKpPOOP2aHi3Mie, pPOCAUH Ma MEAPUH, 3HAYEeHHA 2eHemMu4YHOI iHXeHepii 014 po3e'A3ys8aHHA 3a0a4
MeOUUUHU, CinbCbKo2o 2ocnodapcmaa ma biomexHosoeil..

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

MpakmuyHi 3aHAMM=A

Mema npakmu4yHuUx 30HAMb 3 2eHemuku — cgopmysamu y cmyodeHmie 8MiHHA nposodumu
2eHemuy4HUl aHGMI3, NAGHY8AMU 2eHemu4yHuli eKcrnepumeHm, B8CMAHOB8/08AMU  Xapakmep
yCcnaoKy8aHHA 03HAKU, KiflbKicmeb 2eHis, Wo if demepmiHyroms, HasB8HICMb 83AEMOQii 2eHis, noKanizayito
2eHa Ha Xpomocomi, yMiHHA 30ilicHroeamu KapmyeaHHA mymauili scepeduHi 2eHis, nposooumu
KomnaemeHmauyiliHuli aHani3, euKkopucmosysamu npouyecu O06MIHY 2eHemu4HOK iHopmMayiero
(mpaHcopmauito, KoH’ro2auito ma mpaHCcOyKUito) y MiKpoopeaHiamie 078 KapmyeaHHs, obupamu
mMemood cenekyii 8i0nogioHO 00 00cnidHysaHo2o 06°ekmy, 8U3HAYAMU 2eHemu4Hy CMmpPyKmypy
nonyAaayii ma 4yacmomu OKpeMux 2eHie mnonynauyii, aHanizyeamu exkcriepumeHmarnbHi pesyanomamu,
ompumaHi npu 00cniduceHHi 3aKoOHOMIipHOCcmel cnadkosocmi ma MIHAUBOCMI, YMIHHA pobomu 3
HayKoso ma MmemoOUYHO fimepamyporo.

lMpakmu4Hi 3aHAMMA nose2wyrms PO3YMIHHA MAa 30CB0€EHHA (AKMUYHO20 Mamepiany,

3a6e3ne4yyrome (POPMYyBAHHA Yy CmMyOeHmMis8 s02iKu 2eHemu4yHo20 aHAni3y, 30amHocmi 00 aHanizy
2eHemuYHUX A8UW, Ha pieHi iHOUBIOYanbHO20 2eHOMY ma nonyaauil, 30amHocmi 00 aHAMI3y OCHOBHUX
MexaHi3mie peanizayii eeHemu4HoI iHghopmayii, cnpusatome pPoO38UMKO8I MBOPY020 MUCAEHHS.
NpakmuyHe 3aHamma 1. [eHemuy4Hull aHAni3 3aKOHOMIipHOCMell criadkosocmi npu MoOHO2ibpuUOHUX
CXpeuyy8aHHsX.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 2. 3aKOHOMIPHOCMI yCcrnadKy8aHHA npu Ou2ibpudHux ma mnoni2ibpudHuX
CcXpeuyy8aHHAX
Jlimepamypa: 5,6,7,8,11,13
NpakmuyHe 3aHammsa 3. Ocobausocmi BUBYEHHA YCNAOKYBAHHA O3HAK y OOUHU. eHeanozivyHuli
memoo.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHamma 4. Ocobausocmi ycrniadKy8aHHA Npu 83aEMO0ii anesnbHUX 2eHie.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMmM=A 5. Ocobausocmi ycnadKyeaHHA npu
83aeMO0ii HeanenbHUX 2eHis. IMoBipHICHI npouecu y npouecax peanizauii ycrnaoKyeaHHs 03HAKU.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHamMma 6. MamepianbHi ocHosu cnadkosocmi. Melioz ma mimo3s ma ix poss 8 cnadkosili
nepedayi 03HAK.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 7. HepezynsapHi munu cmamegoz2o po3mHoxeHHA. Ocobausocmi cnadKy8aHHA
npu Hepez2yAapHUX Munax cmamego2o PO3MHOMEHHHA.
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Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHaMM=A 8. YcrnadKy8aHHA O3HAK, 34YensaeHuUx i3 cmammio, 3a1excHux 8i0 cmami ma
obmexceHUX cmammio.

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

MpakmuyHe 3aHAMMA 9. YcrnadKky8aHHA 03HAK, W0 KOHMPOOOMbLCA AyMOCOMHUMU mMa 34erseHumu
i3 cmammio 2eHamu.

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

MpakmuyHe 3aHammsa 10. Ocobausocmi ycnadOKy8aHHA MNpu 34erseHHi eeHis. Bu3Ha4YeHHA 2pyn
3YersneHHs.

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

NMpakmuyHe 3aHamma 11. /lokanizayis 2eHie 8 epyni 34yenneHHA. [puHyunu nobydosu 2eHemMuyHUX
Kapm. Bu3sHa4yeHHs 4acmomu KpOCUH208epa npu 83aEmMo0ii 2eHis.

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

NMpakmuyHe 3aHamms 12. BusHa4YyeHHA 4acmomu KpocuHao8epa npu 3HAX00X(EeHHI 34erneHuUx 03HaK y
cmamesux XpoMOCOMGaX.

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

NpakmuyHe 3aHammsa 13. MKP Nel

Npakmuyxe 3aHamma 14. lNpuHyunu cucmemamu3ayii eapiauitiHux pAadis.

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

MpakmuyHe 3aHamma 15. CmamucmuyHi xapakmepucmuku eapiauitiHux psadis. [MopieHAHHA OeKinbKox
apyn.

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

NMpakmuyHe 3aHamma 16. Ocobausocmi ycriadKyeaHHA npu rnpedemepmiHayii yumonnaasmu ma npu
Yos108i4ili yumonaasmamu4Hili cmepunseHocmi.

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

nosinsnoidis.

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

NpakmuyHe 3aHamma 18. leHemuyHa cmpykmypa nonyaayil. 3akoH Xapdi-BaliHbepea ma (iozo
3acmocy8aHHA 0418 064YUCAeHHAS CMPYKMYypuU nonynayii.

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

MpakmuyHe 3aHamMmAa 19. eHemuy4yHa e2emepoz2eHHiCMb MPUPOOHUX MonyAauil, i 8usHa4YeHHs ma
OUIHKaQ.

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

MpakmuyHe 3aHamma 20. [lpupoda 2eHemu4yHo20 mamepiany. focnidu lpicpgpima, Mak Jleoda, Mak
Kapmu, Xepuwi, Yeliza.

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

MpakmuyHe 3aHammAa 21. bydosa HykneiHosux Kucnom. Ocobausocmi npocmoposoi opeaHizauyii
2eHOMY MPOKAPIOMUYHOI Ma eyKapiomu4HOI KAimuHu.

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

NMpakmuyHe 3aHamma 22. bydosa eeHy. Memodu KapmysaHHA Mymauyili ecepeduHi eeHie
(pyHKUioHanbHUl Kpumepil anenizmy).
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Jlimepamypa: 5,6,7,8,11,13

MpakmuyHe 3aHammsa 23. byoosa zeHy. Memodu KapmysaHHA mymauili ecepeduHi eeHie (aHani3
B8HYyMpiuwHbo2eHHOI peKombiHauii, OeneuyiliHe KApMy8aHHSA).

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

NMpakmuyHe 3aHamma 24. ®yHKuia 2eHy. BusHa4eHHA Hag8Hocmi 2eHemuy4Hux 6s10Ki8. BcmaHo81eHHSA
nocnidosHocmi 6iocuHmMe3sy pe4o8uH HA WAAaxy memabosniamy.

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

MpakmuyHe 3aHammsa 25. [eHemuyHa pekombiHauia y npoKapiom. BUKOPUCMAHHA KOH’to2ayil,
mpaHcgopmayii ma mpaHcOyKyii 019 KapmyeaHHA XPOMOCOM.

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

MpakmuyHe 3aHAMmMA 26. MexaHi3Mu OCHOBHUX 2eHemu4HuUXx npouecie (biocuHmes 6inKy, penapauis
ma pennikauia AHK, peaynayia akmusHocmi 2eHis).

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

MpakmuyHe 3aHAMma 27. ModynbHa KOHMponabHa poboma Ne2

6. CamocrTiitHa po6oTa cTyaeHTa

CamocmiliHa poboma nepedbayae nid2comosKy 00 sneKuili ma n[pPAKMUYHUX 3AHAMS,
CAMOKOHMposab Habymux 3HAHb, ONPAYrBAHHA Oxcepena i3 CAucKy saimepamypu, BUKOHAOHHA
po3paxyHKogoi pobomu, nidcomoska 00 MoOYnAbHOI KoHMponasbHoi pobomu (MKP), nideomoska 0o
CKNAOAHHA eK3aMeHy, mouwo.

Mepenik 3a80aHb y PP HasedeHo y 0o0amky A

Mepenik numaHe 018 nidcomosku 0o MKP HasedeHo y dodamky b
PelimuHz08a cucmema OuyiHHB8AHHA HasedeHa K 000amKy B

Mepenik numaHs 048 NiG20mMo8KU 00 ek3ameHy HasedeHOo y 000amky /]

MoniTnkKa Ta KOHTPONb
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHU

Monimuka w000 eideidysaHHA. Bi0sidys8aHHSA neKyili, NPaKMuUYHUX 30HAMb, @ MAKOHC 8i0CyMHicMb
Ha HuX, He oyiHeEMbcA. OOHAK, cmydeHMam peKoMeHOYEMbCA 8i08i0y8amu 3aHAMMA, OCKifNbKU HA HUX
BUKMAOAEMbCA meopemuy4HUli mamepian ma po38uUsaAOMbCA HABUYKU, HEobXiOHi 08 opMyBaHHA
KomnemeHmHocmedl, 8u3Ha4yeHux cmaHoapmom oceimu. Cucmema OUIHIOBAHHA OpPIEHMOBAHA HaA
ompumaHHA 6asnie 30 aKMuUBHiCMb cMyo0eHmMa, a MAaKOX BUKOHAHHA 30800Hb, AKi 30aMHi po38uHymu
MPAKMUYHI YMIHHA Ma HABUYKU. 30 (hOPC-MAHOPHUX 06CMasuH (HaNpuKkaad, KapaHMuH, asapiliHi
cumyauii) Hag4aHHA Moxce s8idbysamucs 6 OH-1aliH hopMi 30 HAKA30M peKmopy yHigepcumemy abo
pPOo3n1opAdHeHHAM OeKaHy haKysbmemy.

Moaimuka w000 dednaiiHie ma nepecKaadaHHA. Pobomu, AKi 30aromscs i3 NopyweHHAM mepmiHie be3
MOBAMCHUX MPUYUH, He ouiHmoeca. CKAAOaHHA nponyweHux mem 8i06Yy8AEMbLCA BUKAOYHO 34
HAABHOCMI MOBAXCHUX MPUYUH.

LloKnaodHo noaimuka w000 3aoxo4ysasnbHUX, WmpagHux 6anie ma nponyuw,eHux 3aHAmMo 8U3HAYEHO 8
PCO (flooamok B)
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Monimuka ma npuHyunu akademiyHoi dobpovecHocmi susHa4veHi y po30ini 3 KodeKkcy yecmi
HauyioHanbHo20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHivHUl iHcmumym imeHi
lzops Cikopcbkozo». fJlemansHiwe: https://kpi.ua/code.

BukopucmaHHA 0odamkosux Oxcepen iHopmayii nid 4ac oyiHBAHHA 3HAHb 3a60POHEHO (y m.uy.
mobinbHux Oesalicis). MobinbHIi npucmpoi 003807A9€MbCA 8UKOpUCMOBY8amuU aAuwe Mi0 4Yac oH-AaliH
mecmy8aHHA MAa BUKOHAHHA PO3PAaxyHKie. Y pasi susasneHHA akademiyHoi HedobpovyecHocmi nid 4ac
BUKOHOHHA MOOY/bHOI KOHMpPOAbHOI pobomu, iHOUBIOyanbHO20 cemecmpogoz20 3a80aHHA  abo
eKk3ameHauiliHoi pobomu pe3ynbmamu KOHMPO/AbHO20 30X00y He 8paxosyromecd, a cmyoeHm
yCyB8AEMbCA 3 KOHMPOALHO20 3aX00Y.

Hopmu emuyHoi nosediHKu. Hopmu emu4Hoi nogediHKU cmydeHmis i NnpayieHuUKie 8usHa4eHi y po30ini 2
Kodekcy uecmi HayioHanbHo2o mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHul
iHcmumym imeHi lzopa Cikopcbkozo». JemansHiwe: https://kpi.ua/code.

OcKapyceHHAa pe3ysnbmamie KOHMPOAbHUX 3axo00ie OUYiHIBaHHA. CmydeHm MaeE paso
ap2yMeHmMoB8aHO OCKApXumu pe3yanemamu KOHMPOsAbHUX 3aX00i8, MOACHUBWU 3 AKUM KpUMEpPIieM He
M0200xyromscs 8i0nosioHo 00 OUiHOYHORZO.

KaneHoapHuii KoHmpone KaneHOapHuUli KOHMPOsb nposooumscs, AK npasuno, Ha 7-8 ma 14-15
MUMHAX KOMHO20 cemMecmpy HABYaHHA 3006ysadyis, i peanizyemoCA WASXOM BU3HAYEHHS PIiBHSA
8i0nogiOHocmi nomoy4Hux 0ocszHeHb (pelimuHey) 3006ysaya ecmaHoeneHUM | susHa4yeHum &8 PCO
Kpumepisam. YMo800 OmpUuMAHHSA MO3UMUBHOI OUIHKU 3 Ka7AeHOdpHO20 KOHMPOA 3 HA8YAsbHOI
ducyunaiHu € 3Ha4YeHHA MOMOYHO20 pelimuHay 3006ysa4ya He MeHwe, Hix 50 % 8i0 MaKCUMAsbHO
MOX}(/IUBO20 HA 4AC NMPOo8edeHHA MAKO20 KOHMPOJIO.

HasyaHHA iHO3eMHO MO0B0H0. Y x00i BUKOHAHHSA 30800Hb CmydeHmam mMoxce bymu peKomeHO08aHO
38epHymMucsa 00 aH2/10MOBHUX Oxepen.

KoHcynbmayii. [lid)ecomoska 00 rneKyiliHux, NPAKMUYHUX 30HAMb MA KOHMPOsAbHUX 3axodis
30ilicHioemobca nid yac camocmiliHoi pobomu cmydeHmMi8 3 MOMAUBICMIO KOHCYAbMYBAHHA 3
B8UKnadayem y 8u3HayeHUl 4ac KoHcyabmayili abo nid yac oucmaHuiliHo2o HA8YaHHSA 30 00MOMO20t0
e/1eKMPOHHO20 AIUCMYBAHHA (€1eKMPOHHA nowma, 2y2a-Kaac, mesne2pam).

8. Buau KOHTPO/IIO Ta PEMTUHIOBA CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYyaHHA (PCO)

BusyeHHs OducyunaiHu «leHemuKka» npornoHyeEMbCA nposooumMuU 3ad MOOYAbHO-pelimuH208010
cucmemoro (MPC). PelimuHe cmydeHma 3 OucyunaiHu ckaaoaemoscsa 3 6anis, Wo 8iH ompumye 3a:
pobomy Ha npakmuyHux 3aHammsax (20 6anis); HanucaHHA 2 MOOY/AbHUX KOHMPOAbHUX pobim (20
banis); BUKOHAHHA po3paxyHKosoi pobomu (15 6anie) ma nucemoesoi 8ionNosidi Ha ek3ameHi (45 6anis).
Takum 4uHom, pelimuHzo8a wkKana 3 oucyunniHu cknadae: RD = RC + RE = 55 + 45 = 100 6anis .
Ek3ameHauiliHa ouiHKa cKknadaemoeca 3: 8idnosidi Ha 35 mecmosux nuMaHbL MO0 MeopemuyHOMY
mamepiany (35 6anie) ma 10 3a8ay no ocHosHumMm memam (10 x 1 6an) - 10 6anis. HeobxioHO0 ymoeoro
donycKy 0o ek3ameHy € 0608°A3K08e BUKOHAHHA PP ma cemecmposull pelimuHe 27 banis i suuje.
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Ana ompumaHHA cmydeHmom 8i0nogiOHUX OUiHOK (020 pelimuH208a OUiHKG nepesodumsca 32i0HO

mabnauyi:

RD = RC +RE TpapuuiiHa ouiHKa
95...100 BiAMIHHO
85...94 Ayxe nobpe
75...84 nobpe
65...74 3a40BiNbHO
60...64 AOCTaTHbO

27 <RC< 60 He3a40BiNIbHO

RC <27 abo He BMKOHaHi
iHLWIi YMOBM A0MYCKY
[0 eK3aMeHy He AoNyLLEHNN

Kpim moezo, 3a HeceoeuacHe 8UKOHAHHSA 3080AHHS, HeMi020mosseHicms 00 MPAKMUYHUX 30HAMb
ma KOHmMposbHUX pobim, HanuUCaHHA NPonyweHuUx 3a No8amcHUX NPUYUH KOHMPOAbHUX 3ax00ie nicas
aHasI3y MOMU/OK HA 3QHAMMSAX, y cmydeHma 3 pelmuHay MOXymoe 3Himamuca 6anu. [JoKnaoHo
YyMO8U Ma Kpumepii 0YiHIB8AHHA HAB00AMbLCA 8 NoA0MeHHI npo PCO 3 ducyuniHu, w0 € 000aMKoOM 00
poboyoi Has4yanbHOI npoezpamu (Jodamok B).

9. JAodamkoea iHgphopmayis 3 ducyunaiHu HasedeHa y 000amKax

Po6ouy nporpamy HaB4YanbHOI gucuMnainm (cunabyc):
CknapgeHo: goueHT kadeapun npomuncaosoi biotexHonorii Ta 6iodapmalii, K.T.H. Kneyak I.P.
YxBaneHo kadeapot npommncaosoi biotexHonorii Ta 6iopapmauii (npotokon Nel6 Big 24.06.2024 p.)

MoropykeHo MeToaunuHoO Komicieto pakynbTeTy bioTexHonorii i 6iotexHikm (Ne19 Big 28.06.2024 p.).)
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Hdodamok A
Po3paxyHKkoea poboma (npukaaou 3ae80aHs)
3ae0aHHs 0o eapiaHmis

3aedaHHa Nel. CKnacmu pAadu po3nodineHHA ma HaKpecaumu 2pagiku 614 HacmynHux 0aHux (ous. ceili
sapiaHm).
3aedaHHA Ne2. Pospaxysamu cepeOHe). [MopieHAMU yi MOKA3HUKU, OMPUMQHIi y pi3HUX eubipKax.
apugpmemuyHe, cepedHE KeadpamuyHe gioxuneHHA ma CV 0as HacmynHux eapiayitiHux psdie (0us. ceili
eapiaHmM
3aedaHHAa Ne3. OuyiHumu HanexcHicme 00 8ubipku KpaliHix 3HayeHb 8 3ada4vax (Ous. ceili sapiaHm).
3aedaHHA Ne4. [MopisHAlime subipku 8 3a0a4ax (Ous. ceili eapiaHm).
3aedaHHa No5. 3pobimb 3a2anbHi BUCHOBKU CMOCOBHO  MiHAUBOCMI OOCAIOHCYBAHUX O3HAK, iX
sioMiHHocmell ma 3a2a71bHUX MeHOeHYill

Bapianmu 3aedaHb (npuknadu)
Bapiaum Nel
lMpomsaxcHicmes cepyesozo Yukny 8 kapodiozpamax:
a) 30oposux dimeti: 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;
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0,67;0,74; 0,84, 1,03, 0,97, 0,89, 0,63, 0,77, 0,86, 0,61, 0,74, 0,72.

Bapiaum Ne2

Kinekicmb 4yacmuHOK 8yeinna 8 o0Hil eakyosi 'y napameuili:

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,
5,53, 5/56;,4,5 34,5/ 5/6;,554,4,6,5/4,4;3,6;,5, 54,35 3,4,4,55/4,6;,5 53,44, 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 sapiaHmi: 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;
2:,0;0;2;1;2;3;3:4:0;1; 2, 1; 2; 3; 3.

Jdodamok b
MoOdynbHi KOHMpPOAbHI pobomu

ModynbHa KoHmMposasHa poboma Nel nposodumbcs 30 memamu «3AKOHOMIPHOCMI yCcrnadKy8aHHS

O3HAK Npu noni2ibpudHUX cXpewyeaHHAX», «BiOxuneHHa 8i0 munosux YyucesnbHUX Crie8iOHoOWeHb npu

po3wensaeHHi ma ix ApuYuHU», «YCNadKyB8aHHA O3HAK, 34YeraeHux 3i cmammioy, «3yenneHe

YCraodKy8aHHA 2eHi8 Mma KpocuHzoeep» i npedcmasnse coboro supiwieHHA 3a0ay (3 3ada4i, 8cbozo 10

banis ).

OCHOBHi munu 3080aHb:

v

SN NN

<

BusHayumu munu eamem, AKi ymeoproroms 0COb6UHU 3 negHUM 2eHOMUMNOM

Bu3zHayumu 2zeHomunu 6amokie 3a pe3ysnemamamu po3UW,ernseHHA 8 Mnepuwomy MOKOAIHHI.
BusHayumu cniggiOHoWeHHA gheHomunnig rnpu cxpewyeaHHi y ocib 3 negHuUM 2eHOMUrom.

3a pezynbmamamu cxpeuwsy8aHHA 8U3HAYUMU 2eHomur 0cobu, AKa 00CNIOHYEMBCA.

Y Hawaodkis 8i0 cxpewly8aHHA OCi6 3 rMesHUM 2eHOMUINoOM PO3Paxysamu, BUKOPUCMOB8YHYU
30KOH CroYy4YaHHA He3anexcHux nodill, YyacmuHy ocib 3 negHUM gheHomurnom (2eHomurom).
BusHa4yumu y Hawya0Kie cnie8iOHOWEeHHA 30 cmammio ma 3a (heHoMurnosuM rnpPos8oM O3HAKU
npu cxpewysaHHsa ocib, w0 Hecymo 03HAKU, 34ernaeHi 3i cmammio i poamawosaHi abo 8 X abo 8
Y —xpomocomi (npu eemepozamemHocmi 4osn08i4oi cmami abo npu e2emepozamemHocmi
HiHo4oi cmami).

BuszHayumu mun cnadKye8aHHA 3a pe3yanbmamamu CXpewy8aHHsA (He3asnexHe, 34ersieHe: nosHe
34ensneHHA abo HaABHICMb KpocuHaosepy). Pezynbmamu moxyms 6ymu npedcmassneHi 8 004X,
8 npoyeHmax abo 8 KinbKocmi ocib.

3a pe3ynemamamu aHani3yr4020 CXpewy8aHHa 8U3HAYUMU 2eHOMUNU MamepUHCbKOi 0CObUHU
rnpu 34enneHHi 2eHis.

BuszHayumu munu 2amem, wo 6ydyme ymeoprosamuce y 0COBUHU 3a yMO8U, WO 2eHU €
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34enseHUMU (nosHicmio abo Yacmkoeo, HasasHUl KpocuHaosep).
v\ 3@ pe3synemamamu aHasni3yu020 CXPeuly8aHHA 6U3Ha4Yumu 8i0CMmaHb MiX  34YerseHumu
2eHamu.
MooynvHa KoHmpoabHa poboma Nel (npuknaod)
3adaua 1

PocnuHy 2apby3a 3 6inumu s8udoBH#eHUMU 17100aMU CXPewysasnau 3 poC/aUHO, W0 Mana 3eseHi OUCKO-
nodibHi naodu.
Y nepwomy noKoniHHi 8ci pocauHuU manu 6ini OuckonodibHi naoou.
Y Opy20omy NOKoniHHIi cnocmepi2anoce make po3uwenneHHs:
bini  AuckonodibHi 548

bini  Kynacmi 355
bini  BudoseHi 61
HoemiuckornodibHi 129
HoemiKynacmi 95
HoemiBudosxceHi 14
3eneHi JuckonodibHi 49
3eneHi Kynacmi 28
3eneHi BudosceHi 5

BusHayumu eeHomunu 6ameokis, 2ibpudis nepwo2o MoKoniHHA ma ¢eHomunosi Kaacu y eibpudis
Opy2020 MOKOSIHHSA.

3adaua 2
Po3za U Anna - pioHi cecmpu i 06udsi, AK i ixHi 6BambKu cmpax0arme HiYHOIO CAINOMOr. Y HUX € we
6pam 3 HopmanbHUM 30pOM, @ MAaKox bpam i cecmpa 3 HiYHOK cainomoto. Po3a U Anna o0pyxcunuca 3
40/10-8iKOMU 3 HOPMAAbHUM 30pOM. B Annu 6yno 08i 0i8YUHKU i YOomupu X/A0MN4YUKA, WO CMpaxoarome
HiYHOK cninomoro. Y Po3u - 08a CUHU | OOHbKA 3 HOPMAAbHUM 30pOM | we OOUH CUH, 3 HIYHOH
cninomoro. CKnadime po-008i0 poOuHuU. BusHaume 2eHomunu Po3u, Annu, ixHix 6amekis i ecix dimel.
Aka lmogipHocmeb noasu 8 Po3u Ui Anau oHyKie, Wo cmpax0arome HIYHOM C/1iNomMoro, 3a YMOo8U, WO 8Ci
iXHi dimu o0dpyxcameca 3 ocobamu 3 HOPMAAbHUM 30POM.

3adaua 3

Y aHanizyro4omy cxpeuwy8aHHi 6yau ompumari HacmynHi cniegioHoweHHA peHomunis y dpy2omy

MOKOAIHHI:

®eHomunu Hocnio

A-B-C- 126

A-B-cc 10
A-e8C- 64
A -88 cC 62

aa B- C- 68

aa B-cc 70
aaes C- 14
aa es cc 133

Mobyoylime Kapmy XxpoMOoCOM.
MoOoynbHa KOHMpoabHa poboma 2
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3a80aHHA Ha MmMOOyabHUl KoHmMpone No2 cknadaemecs i3 3a0a4 o 8cbomy mamepiany
3MicmogHo20 Modynto «MonekynapHa ceHemuka» (10 3aday no 1 6any)
OcHo8HI munu_3a80aHb:

v’ BusHayumu 8 nonynayii yacmomy (KinbKicmse) 20Mmo-(2emopo3uzom).
BusHayumu e nonyaayii yacmomy anesnie (2eHomunis).

BusHa4umu eeHemu4Hy cmpyKkmypy rnonynayii.

BusHayumu, 4u 3Haxo0umeCA NnomnynAauia 8 pisHo8asi.

LSRN NN

BcmaHosumu 2eHomunu npomompo@HUX mMa ayKCompogHUX wWmamie 3a pe3yabmamamu
pocmy Ha cenekmueHuUX cepedosullax.

<\

3a pe3ynbmamamu nepeHocy eeHemu4yHUX MapKepie pisHumu Hfr wmamamu E.coli nobydysamu
2eHemu4Hy Kapmy xpomocomu E.coli.

V' BuKopucmosyrouu pe3ynemamu mecmy HA KOMMAeMEHMAuilo  8CMaHo8UMU HA/AEHHICMb
mymauili 0o nesHux no0Kycie (po3nodinumu 3a eeHamu) abo BuU3HAYUMU KinbKicme 2pyn
KomnnemeHmauii (eeHis).

v BusHayumu nopA00K po3malwly8aHHA MOYKo8UX mymauili 3a pesynemamamu deneuiliHo2o
KapmyeaHHA .

v BusHa4umu nopa00K po3mauwly8aHHA PeYyosuH HA winaxy 6GiocuHmesy —ma HaseHicmo i
KinbKicmb 2eHemuuHux 6s10Kig. Peaysemamu moxcyme bymu npedcmassneHi y suz2nadi mabauyi,
MQIIIOHKI8 pocmy KooHill Ha Yawkax llempi, mecmy Ha cuHmMpogizm.

v BusHayumu KinbKicmoe nesHuUx Hykneomudis y ckaadi 2eHy, 008} UHY 2eHY, W0 KoOye nesHull
6inok, susHa4yumu KinoKicHul ma AkicHuli cknad 2eHy abo binKy, w0 im KOOyemMaoCA.

ModynbHa KoHmMponbHa poboma Ne2 (npuknad)
1. O64ucnims yacmomy anens A (p) i yacmomy anens a (q) y makux nonynayisx:
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 nosnozosux byouHkKie npomseom 10 pokie byno suseneHo 210 dimeli i3 namosoziyHow pe-
uecusHow o3Hakor ceped 84 000 HoBOHAPOOHCeHUX. BcmaHosimb 2eHemuyHy cmpykmypy nonyasauyii
0aH020 Micma 3a Yi€l0 03HAKOK 30 YMO8, W0 80HA 8i0n0sioae ymosam rnaHMIKCi.
3. Y palioHi 3 HaceneHHAaM y 500 000 oci6 3apeecmpo8aHO 4 x80pux AsbKANMOHYpPIEO (CrnadKy8aHHsA
aymoCcoMHO-peuecusHe). BusHayme 4ucao eemepo3u2omHux ocib y 0aHili nonynauii.
4. [lna mozo wjob susHayumu 4u Hanexcams mymauii 00 00Ho20 abo pi3HuUx eeHie bys nposedeHuli
mecm Ha KomnaemeHmayito. /114 Ubo20 nonapHo cxpeuiyeanu pisHi niHii (HymeposaHi 8id 1 0o 12) ma
crocmepieanu 3a MNOAB0K Yy HAWAOKI8 HUMME3OAMHUX 2omo3uzom. Pe3ynemamu cxpeulysaHb
HasedeHi 8 mabauuyi: «+» - 8 MIOMOMCME8i NPuUCymMHi ¥yummezoamsi eomo3zuzomu (Oukuli mun), «Bl» -
B80HU 8idcymHi. Pozbulime yi 12 mymauili Ha 2pynu KomnaemeHmauii.
5.[na su3zHayeHHA nopAOKy 2eHie 8 xpomocomi E.coli nposenu cepito cxpewysaHs F wmamy 3 pisHumu
Hfr wmamamu. B KoOxHOMYy 8unaodky ocni0osHicmb nepeHocy 2eHie b6yaa pisHa. B mabauui
HasodumeocA Nops0oK nepeHeceHHs eeHis. [obydylime kapmy xpomocomu E.coli.
LLimam MopAadoK nepeHocy eeHis
H O-thr-leu-ari-ton-pro-lac-ade
4 O-thi-met-ile-mtl-xyl-mal-str
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6 O-ile-met-thi-thr-leu-ari-ton

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

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

6. lMposedeHe cxpeuwysaHHA 08ox wmamamu cmpenmomiyemis: Cys Pro Nic*Ade*Cys*Pro*Nic'Ade". lNMpu
BUKOPUCMAHHI cenekmusHuUx mapKepie o0epxcaHi maki peayaomamu: Nic* Pro* - 0%; Nic* Pro™ - 33%; Nic
Pro* - 51%; Nic Pro - 16%. BcmaH08imb 830EMHE PO3MIU4eHHSA 2eHie.

7. OmpumaHo 26 aykcompogpHux wmamis Aspergillus nidulans. YacmuHa 3 Hux empamusna 30amHicme
pocmu Ha MIHIManbHUX cepedosuw,ax, 8 AKUX EOUHUM OxcepesoM a30my € CKAAOHI a30memiuyroyi
cnonyku. Bci wmamu supowjysanu Ha pi3HUX meepoux cepedosuliax, 8 AKUX EOUHUM OXepesom
syaneyto 6yna odHa i3 cnonayk: a, 6, 8, e, 0. Biobupanu mi pe4yosuHu, WO Moaau 3HAXo0umuce Ha
memaboniyHOMy wWinaaxy Oxcepena azomy, 8UKOPUCMAHO20 MUM YU iHWUM wmamom. 30amHicme 00
pocmy Ha 0aHOMy cepedosuwi OUiHI8AAU 30 MOABOI KO/OHIl Ha azapi (dus. puc.). OyiHimb 4ucao
2eHemuy4Hux b6s10Ki8 ma nopAO0OK pPO3MAWYBAHHA MPOMIXCHUX MPOOYKMI8 HA WAAXY ymunizauii
BUKOPUCMAHUX Oxcepesa azomy.

8. AnbbymiH cuposamkKu Kpoegi A0OUHU MAE MOAeKyAapHy macy 68 400 BuzHaume:

a) KinbKicmb HyKkneomudis [JHK, aki kodyromo yeli 6inok;

6) dosxcuHy eeHa. MonekynapHa maca o0Hiel amiHokucaomu — 100

9. CKinbKu adeHinosux, mumiousnosux, 2yaHinosux HyKneomudie micmumeca y ¢opaemeHmi AHK, akwo e
Hbomy 3HalodeHo 950 yumuodunosux Hykneomudis, wo cmaHosums 20% 3020abHOI KinbKoCMi
HyKneomudis y ubomy ppazmeHmi HK?

10. O0uH 3 naHuyroeie AHK mae monerynapHy macy 72 450. BuzHaume KinbKicmb moHomepie bisnKa,
3aK0008aH020 8 uili IHK, aKuw,o MoseKyasapHa maca o0Ho20 Hykaeomuoa — 345.
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Jdodamok B
MOJIOMEHHA
npo pelimurz2oey cucmemy OyiHKU ycniwHocmi cmydeHmie
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 HOBYAHHA HO 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 32i0Ho0 HadaHoi ghopmu.

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 8i0No8idi Ha NPAKMUYHUX 3aHAMMAX, 0opisHtoe 20 b6anam.
3a eiocymHocmi pobomu 8 uyami cmydeHmM 88aXAEMbLCA BIOCYMHIM HA 3aHAMMAX | Uomy
B8UCMABAAEMbCA «H» 8 HYPHAsI 8i08iI0y8AHb 3aHAMb.

Kpumepii oUuiHK8AHHA:

8cCi NpasusbHi 8ionoegidi 0,90-1 6an
He 8ci 8i0nosidi HassHi abo He &ci NpasusbHi 8i0Nosidi 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 Mpu Mnoni2cibpudHUX CXpeuwy8aHHSX», «BiOxuneHHs 8i0 munosux 4YucesnbHUX
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cnisgiOHoweHsb npu po3wlensaeHHi ma ix npuyuHuU», «YcrnadKy8aHHA O3HAK, 34YernaeHuUxX 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 KoHmponbHa 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

- 8i0no8i0b HenpasusbHa, € MOMUSKU 8 X00i pilleHHA

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

MakcumanbHa KinobKicme 6anie 3a MKP: 20 6anis.

I0enmuyHi eidnoeidi e MKP esaxcaromeca naaziamom ma He OYiHIOHOMbCA, NO8MoOpHe
nposedeHHsa MKP 8 ybomy sunadKy He npo8oOUMbCH.

3.Po3paxyHKkosa poboma
Bazoesuii 6an — 15.
Po3paxyHkosa poboma cknadaemoca 3 5 3a80aHb, W0 HeobXiOHO BUKOHAMU HA MPUKAadi €e8020
8apiaHmMy, Kepyr4yucb 3pa3Kkom, AKul  HasedeHo 8 ,MemoOuYyHUX BKa3ieKax 00 BUKOHAHHA
po3paxyHKogoi pobomu 3 OucuunaiHu ,,[eHemuka”. MaKcumanbHa KinbKicme 6asi8 30 8UKOHAHHA
KOXHO20 3 3a80aHb - 3 6anu. 3a nosHy su4yepnHy 8i0noeidb 3a 3a80aHHA No 5 moxciueo ompumamu
dodamkKoso 1-2 banu.
- MnosHa eu4vepriHa 8ionosios 3 6anu
- 8i0N08i0b HernpasusnbHA 8HACAIOOK MEXHIYHUX
MOMU/IOK, Xi0 piuueHHA npasuabHUl 2,25-2,75 6anu
- 8i0N08i0b HernpasubHA 8HACAIO0K 8e/UKOI KinbKocmi
Cymmesux noMusoK, 0esiKi KpOKU € 8ipHUMU 1,75-2,0 6an
- HernpasusbHa 8i0nosids, HerpasusnbHUl
Xi0 piweHHA abo Hema po368’A3aHHA 0 6anis
MaKcumanbHa KinbKicmo 6anie 3a BUKOHAHHA PO3pPAXyHKO8oi pobomu dopisHioe 5 x 3 6anu = 15
6anie .
IdenmuyHi eidnoeidi 8 PP abo susaeneHHAa 36incHocmeli 8 pobomi 3 pobomamu MUHynAux
POKie ssaxcarombca naaziamom ma HE oyiHOOMbCA, NI086MopHe BUKOHAHHA PP e ybomy sunaodky He
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nepedbayeHo. [pu euKoHaHHi PP y cnucKy euKopucmaHoi saimepamypu Hagsooumu pocilicbKi
Oxcepena 3a60poHAEMbCA.
PP, aki 8UKOHQHI nicna 3aKiHYeHHA MepMiHYy BUKOHAHHA, NpuliMaromecs minbKu y eunaoky

HOSABHOCMI MOBAMCHUX MPUYUH 30 HAMUCAHHA MOACHIOBAAbHOI 3AMUCKU | HOOAHHA 8i0M0GIOHUX
0okymeHmig. [licas onpuntoOHeHHA pe3yabmamie rnepesipku 2pyrn MAKCUMAsbHA OUiHKA, WO MOXMce
byoe ompumaHa — 0,85 8i0 miei, wjo nepedbayeHa 3a yeli sud pobim, mobmo 13 banis.

LWmpadgHi ma 3aoxo4uysansHi 6anu 3a:

-HernidzomoesneHicme 00 NPAKMUYHO20 3AHAMMSA(HEBUKOHAHe

0OMAaWHE 3a480aHHA, He nidczomosneHuli meopemuy4Huli mamepiasn) -0,5 6an
- 30 HasABHICMb rsaziamy 8 KOHMPOAbHUX pobomax, PP, BUKOPUCMAHHA

mobinbHUX menegoHie ma iHWux 2adxcemis 0 6anis 3a 0aHuli 8UO KOHMPOHO

Po3paxyHoK wKanu cemecmposozo peilimuHay ( RC ):
Takum yuHom, cmapmosuli pelimuHz cKnadae:
RC =20+ 20+ 15 = 55 6anis

Exk3ameHauyiliHa oyiHKa cknadae: RE = 45 6anie
Takum yuHom, pelimuHao8a WKanda 3 OUCYUNAIHU CKNaodae:
RD = 55 + 45 = 100 6anise.

HeobxidHoto ymoeoro donycKy 00 eK3ameHY € BUKOHAHHA :

BUKOHQHHA PP
- cemecmposuli pelimuHe 0,5 RC, mobmo 27 6anis i suwje.

Aodamkosi 6anu Hapaxosyrombsca minbKu 3a meop4yy pobomy y no3aayoumopHi 200uHU (y4acme y
onimniadax, KoOHpepeHuisax 3a npedMemom, KOHKYpPCi HayKkosux pobim 3a ducyunniHoro). MakcumanoHa
Kinbkicmb 6anie 3a cemecmp — 5 6anie. Ak BUKAKOYEHHA, 30 HAOAHHAM 8i0NM08IOHUX OOKyMeHMmis,
mMoxcymo 6ymu HadaHi 0o0amkosi 3a80aHHA 0414 mMuX, Xmo xeopie mpusanauli yac abo mas iHwWi
MOBAM(HI MPUYUHU, WO YHEMOXKAueneanu pobomy 6 oucmaHyiliHomy pexcumi. MakcumaneHa
Kinbkicme 6anie 30 makoi ymosu He nepesuuye 5 6anis.

KoHmponoeHi 3axo00u, fKi HanucaHi Ha He3a008inbHYy OUiHKY abo nponyueHi 6e3 noBaXXHUX
NPUYKUH, He repenucyomsca i 00 3a20/16H020 pelmuHay He 8paxosyromscA. KOHmMponbHi 3axoou,
nponyweHi 4Yepe3 mnoeaxcHi npuvyuHu abo xeopoby 3 HAOAHHAM 8i0nNoBIOHUX MIOMEBepPOHYHYUX
0OKyMeHmis, nuwyms minbKu y 8U3HAYEHI BUKAAOAYeM CMPOKU (He ni3Hiwe, Hix Yepe3 2 muxcHi nicas
nposedeHHA KOHMPOAbHO20 3ax00y, 00 8UCMAB/IEHHA KasAeHOAPHO20 KOHMPOto). Bci KOHMposnbHi
3a0x00U, W0 8X00AMb 00 KaneHOapPHO20 KOHMPOIO, NicnsA i020 NpoeedeHHA Ma 8UCMABAEHHA OYiHKU
He nepenucylomosca i 00 3a2aabH020 pelimuHay He 8paxo8yrombuCA 30 BUK/AKOYEHHAM HAABHOCMI
nosaxcHux npu4yuH abo mpueanoi xeopobu. OcmaHHil mepmiH nikgidauii ecix 3abopeosaHocmeli o
pelimuHao8uM 3080a0HHAM — NepedocmaHHiIli muxdeHb cemecmpy.

MumaHHA npo nidsuuwjeHHA He3a008iNbHO20 cemecmposo20 pelimuHay pPo321A0aemeca nicaA
BUKOHOHHSA BCiX cemecmpoeux KOHMPOsAbHUX 3aX00ie 8 KiHYi cemecmpy minbKu 8 momy euraoky,
AKWo cemecmposuli pelimuHz meHwe, Hixc 27 6anie. B ybomy eunadky cmyoeHmosi Ha0dembCa Npaso
nepenucamu minsku 1 KOHMpoabHy pobomy, 3a AKOW 8iH ompumas HalHuxvul 6an. Y eunadky
OMPUMGAHHA He3a008i1bHOI OUIHKU, CmyOeHm po32a90aembsCa AK makul, wo HedonyuieHuli 0o
eK3ameHy, i ide Ha nepecKknadaHHA y 8ionosioHocmi o epadiky cknadaHHA 3abopaosaHocmel.
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MponyweHi 3a NnoeadcHUMU NPUYUHAMU NPAKMUYHI 3aHAMMA 8i0rnpaybo8yoMbCA MinbKU 8 Momy
8UNAOKY, KOAU HA HUX NP0o800UsUCb KOHMPOAbHI 3aXo0u (Mo0Oys1bHi KOHMPOAbHI pobomu).

KaneHdapHuli KoHmponas Ha 8 ma 14 muxcHAX cemecmpy npPo8ooUMbCA 30 3HAYEHHAM MOMOYHO20
pelimuHay Ha 4ac nposedeHHA KaneHOapHO20 KOHMpOoo. AKWO 3HaYeHHA pelmuHey He meHule 50%
8i0 MAKCUMQO/IbHO MOM(/IUBO20 HA Y4AC KAAeHOApHO20 KOHMPOAKw cmyo0eHm 88aXAEMbLCA

amecmogaHuUM.

EK3ameH npoeodumobca y nucbmosili popmi.

Ex3ameHauyiliHa oyiHKa cKnadaemocs 3:

- gidnoeidi Ha mecmosi 3a80aHHA binemy (35 x 1 6an) 35 6anis
- po3e’a3aHHA 3a0ay (10 x 1 6an) 10 6anis
Kpumepii ek3ameHayiliHo2o OUiHO8AHHA:

meopemuYHi MUMAaHHA:

v’ npasusnbHa, su4yeprnHa 8idnosios 16an
v’ 8idnosidb npasusnbHa, ane He su4eprnHa abo HEMOoYHa, HEerMnoeHa 0,60- 0,90 6anis
V' Hema 8i0nosidi Ha numaHHA abo HesipHa 8idNoeidsb 0 6anis

p038°’430HHA 3000Y:

v npasusnbHa 8idnosidb 16an
v 8idnosidb HerpasuabHa 8HACAIOOK MEXHIYHUX MOMUSIOK, Xi0

piweHHA npasuabHuli abo 8i0nosiob HernpasusbHA, € MOMUKU

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

CymapHa OyiHKa, w0 B8HOCUMbCA 8 8i0omMicmsb, MOBUHHA MOBHICMIO eidnosidamu oyiHyi 6
enekmpoHHomy Kamnyci, 0e oKkpyaneHHsa decamux i comux 6anie npozpamoro He rnepedbavyeHo, Momy
OKpyareHHSA OUiHOK 30iliCHIOEMbCA y 8i0NogiOHOCMIi 00 NPAsuUa Mamemamuku.

Ana ompumaHHA cmydeHmom 8i0no8i0HUX OUIHOK (io2o pelimuHa08a OYiHKA nepesooumscs 32i0HO
mabnauyi:

Rpo = Rc +Re TpaauuiiiHa ouiHKa
95-100 BiAMIHHO
85-94
ayxe nobpe
75-84 nobpe
65-74 3a40BiNbHO
60 -64 JOCTaTHbO
27<Rp <60 He3aA0BiNIbHO
Rc < 27 ab0 He BMKOHaHI iHLWi yMmOBMU o
He AonyLWeHUH
OO0MYCKY A0 EK3aMeHY

MepecknadaHHA ek3ameHy, a MAaKox« nidsuweHHsa He3a008inbHo2o0 RC nposodumbca y 8i0nosioHocmi
00 epagpiky nepecknadaHHA 3a6opz2osaHocmeii

Hdodamok [
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29.
30.
31.
32.
33.

EK3AMEHALIVIHI MUTAHHA 3 ANCUNNIIHU
“renemuka”

3aKkoHOMipHOCMI He3anexHo20 cnadKysaHHA (meopis i 3a0adyi).
BioxuneHHsa 8i0 munosux YucesnbHUX crieg8iOHOWeEHb Npu po3uwernaeHHi (meopis i 3a0adi).
Ocobusocmi ycrnadKy8aHHA 03HAK, 34ersieHux i3 cmammio (meopis i 3a0adi).
3uenneHe ycrnadkysaHHA. [puHyUNuU KApmyeaHHA Xpomocom (meopis i 3a0adi).
3aKkoHOMipHOCMI YLUMONAA3MAMUYHO20 YyCraodKy8aHHA(Mmeopisa i 3a0adyi).
OcHosHi xapakmepucmuku mymauiti ma modugikauili (meopia i 3a0ad4i).
IHOyKosaHUl mMymazeHe3: NoHAMMA NPO Mymauii, munu mymauili ma ix eeHemuYHi HacnioKu
(meopis i 3a0ad4i).
Ocobnusocmi cnadKysaHHA y nonyaayii. 3akoH Xapdi-BaliHb6epaa (meopis i 3a0auyi).
Ocobnusocmi opeaHizayii 2eHeMu4yHO20 anapamy y eykapiom ma npokapiom.
HyKkneiHosi Kucnomu. lep8uHHA CMpPYKMypa HyKAeiHo8UX Kuc/iom.
HykneiHosi Kucnomu: pigHi npocmoposoi opz2aHizayii JHK ma PHK.
Monimopghiam nodsitiHoi cnipani HK.
HeHamypauia ma peHamypauia AHK.
Cynepcnipanizayis AHK ma ii 6ionoziyHe 3HaYeHHS.
PHK: munu, 6ydosa, 2eHemuy4Hi pyHKUii.
FeHemuyHuli K00. KoniHeapHicmoe 2eHa ma KoOyemoezo binKa.
CmpyKmypa eyKapiomu4yHuUx eeHis: munu nocsaidosHocmell, wo 3ycmpidyaromeca. Mo3aiyHa
bydoea zeHis.
3azanbHuUll npuHYyUn opeaHizayii eeHemu4yHo20 mamepiany. [eHomu eipycie. MonekynsapHa
opzaHizayia 6axk-mepianeHux eeHis. Ocobausocmi KoMnakmu3ayii 2eHoma eykapiomie.
Po3s8umokK yAaeneHb npo cknadHy bydosy eeHa. Kpumepii anenizmy. MHoxuHHUU aneniam leH aK
00uHUYA yHKUii, Mmymauii ma pekombiHayii. ToHka 6ydosa eeHis Ha npukaadi r Il noKycy ¢aeza
T4 (meopis i 3a0ad4i).
®@yHKUIT 2eHy. PO38UMOK yA8/1eHb NpPo 2eH K 0OUHUUO YHKUIT.
CmyniHyamuli memaboniam ni0 KoHmponem eeHie. lMoHamms npo eeHemuyHuli 650K ( meopis A
3a0adyi).
3az2an16Ha xapakmepucmuka rnpoyecis penaikayii. binku penaikauii ma ix 2eHHa demepmiHayis.
Mexanizmu pennikayii JHK y npokapiom ma eykapiom.
Cucmemu pecmpukuii-mooucgpikauii Ak 00UH 3 MexaHi3mis penapauii.
Penapauia nowkodmeHs [HK: npama penapauia AHK, ¢omopeakmusauyis ma cucmemu
sunpasneHHA nomunok AHK-nonimepazamu.
ExkcyusitiHa penapauia AHK.
Cucmemu iHOyKosaHoI penapayii. SOS-penapauis.
Penapauia nowkodxceHs [JHK: micmemy-penapauia, nocmpenaikamusHa penapayis.
FeHemu4Ha pekombiHayiA: MOHAMMA, Munu, 3HA4YeHHA 8 2eHemuuyi.
MoneKynsapHi mexaHiamu 3a2aa1bHOI 2eHemMuYHOI peKombiHayii.
Cmamesa OugpepeHyiayis y 6akmepiti. KoH’ro2ayis.
FeHemuyHa pekombiHayis npu mpaHcghopmayii.
TpaHCOYKYif: 8U3HAYEHHS, OCHOBHI emaru, 3Ha4YeHHSA 8 2eHemuui ma cenekyii MikpoopaaHiamis.
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34.

35.

36.
37.
38.
39.
40.
41.
42.
43.

44.
45.

BukopucmaHHA KOH’toeauii, mpaHcgopmauii ma mpaHcOyKuii 018 2eHemMu4YHo20 KapmyeaHHA
(3a0aui).

Maa3miou: cmpykmypa ma OCHOBHi enacmusocmi, Kaacugikayia naasmio, poae naa3mio y
nepeHeceHHi 2eHeMu4HoI iHghopmauii.

MobinbHi eeHemuyHi enemeHmu 6akmepili: HomeHKaamypa, 6y0o0ea, po3rnoscroOHeHiCme.
IS-enemeHnmu 6akmepili: 6ydosa, 81acmMusocmi, 8aU8 HA EKCIPECIID 2eHi8.

TpaHcno3oHu 6akmepitl, ix cmpykmypa ma ¢yHKYioHaAbHi ocobausocmi.

Exkcnpecis ceHemuyHoi iHgpopmayii. OcHosHi emanu [JHK-3anexHOi mpaHCKpunuii.

TpaHcKpunuia. [loHAMMA Npo MpaHcKkpunmoH. Cmpykmypa npomomopie ma mepmiHamopis.
Ocobnusocmi 6ydosu [HK-3anexHux-PHK-nonimepa3s y npo- ma eykapiomis.

MpoyeciHe ma cnnaliciHe iPHK 8 knimuHax eykapiomis. AnemepHamuHuli cnaaticiHe.

TpaHcaauia ceHemu4Hoi iHgpopmauii. MoneKrynsapHa opzaHizayia pubocom. Poab iPHK ma mPHK
8 yboMy npouyeci.

TpaHcaauia. OcHosHi emanu npouyecy 6iocunme3y binka. MocmmpaHcnayilini moougikauii.
Pezynayis akmusHOcmi 2eHis y rnpokapiomis. AdanmueHuli cuHme3 pepmeHmis, MOHAMMSA npo
OMepoH.
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