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OcBiTHA nporpama biomexHonoaii

Cratyc gucumnninm HopmamusHa

dopma HaBYaHHA 3004Ha

Pik nigrotoBkn, cemectp 3 Kypc, oCiHHili cemecmp
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Mporpama HaB4Ya/IbHOI AUCLUNNIHU
1. Onuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Mpozpamy Has4yanbHOI ducyunaiHu «feHemuKa» cKkaadeHo 8i0nosidHo 00 oc8iMmHbOo-rnpogeciliHol
npoepamu nidzomosKu biomexHonoeii cneyianbHocmi 162 — biomexHosnozii ma 6ioiHxceHepis
0c8imHb020 pisHA bakanasp.

HasyanbHa AucuyunaiHa Hanexcums 00 YUKAY 3a2aabHOI Mid2omoeKu (Hae4asnbHi OucyunaiHu
6a3080i nidcomosKu,).

Mpedmem Has4yanbHOIi ucyunaiHU — hyHOaMeHManbHIi 3aKOHU ycnadKyB8aHHA, 3aKOHOMIpHOCMI
MIHAUBOCMI MQ MOAEKYAAPHI MeXAHI3MU (pyHOaMmeHmManbHuUXx bionoziyHUX AsuWw,.

AucyunniHna ,leHemuka” npusHayeHa o03Haliomumu cmyoeHmie 3 dyHOaGMeHMAanbHUMU
30KOHAMU  yCriadKy8aHHA, 3AKOHOMIPHOCMAMU MIHAUBOCMI mMa MOAEKYAAPHUMU MexaHismamu
¢yHOameHmanbHux 6ionozivHUx sAsuw,. OCBOEHHA /702iKU 2eHemu4YyHo20 aHasnidy HeobxiOHo 0
BUBYEHHSA 2eHeMUKU OKpeMUX 8U0dI8, ceneKuii CinbCbKo2ocrnodapcbKux Kysabmyp POCaAUH, Nopio meapuH,
wmamie NpPOMUCIOBUX MIKPOOP2aHi3Mie ma 071 CMBOPEHHA O0P2aHi3Mie 3 MesHUMU 2eHomunamu.
JucyunniHa 8u3HaA4Yae meopemuyHi ocHosu bGiomexHosnoeii i 3ab6e3nevyye popmysaHHA HeobXiOHUX
KomnemeHmHocmeli y 8idnosioHocmi 0o cmaHdapmy BO cneuiansHocmi biomexHonoezii ma
bioiHxceHepis oceimHb0o20 pisHA bakanasp.

Memoro Has4aabHoI QucyunaiHu € hopmy8aHHs y cmydeHmie 30amHocmeli.
-30amHicme 3acmoco8ys8amu 3HAHHA Y MPAKMUYHUX CUMYyayisx,

-30amHicme 84umucs i ogonodisamu cy4acHUmMU 3HAHHAMU,

-30amHicme 30ilicHro8amu exkcrnepumMeHmanbHi 00CniOHeHHA 3 800CKOHANEHHA 6iosno2iyHuUX
geeHmis, y mMoMy Yucni 8UKAUKAMU 3MIHU y CmpyKmypi cnadkogoz2o anapamy ma
yHKUioHanbHIT akmusHocmi biono2iyHuUx azeHmis,

-30amHicmb  KOMIAEKCHO aHanizyeamu 6ionoeiyHi ma 6iomexHono2ivyHi npouyecu Ha
MOAEKYAAPHOMY MA KAIMUHHOMY PIiBHSAX,

-30amHicmes  8UKOpUCMOBY8AMU 3HAHHA PO WAAXU 6iocCUHMeE3y MPAKMUYHO  YiHHUX
memabosnimie 0514 800CKOHANEHHA BiomexHOoM02il iX 00epPHaHHA,

-3aCcmocos8y8amu s102iKy 2eHemu4Ho20 aHAsi3y 0718 8CMAHOB/AEHHSA CrAOKosoi demepmiHauii
O03HAKU Ma 8U3HAYEHHA 2eHomury,

-gHanNi3yeamu 2eHemuyYHi A8uWd HA PieHi iHOUBIOyanbHO20 2eHoMy 3 3aCMOCYy8AHHAM
KAACUYHUX Ma Cy4acHUX Memoo0ie 2eHeEMUKU,

- @HaNi3ysamu 2eHemuyYHi A8UWa HA pisHi nonynayil 3 3acMocy8aHHAM KAACUYHUX MA CYy4aCHUX
mMemoois 2eHemuKu,

-peanizosysamu cria0Koso 0emepmiHOBaHY MpPo2pamy PO3BUMKY HA PiBHI OKpemMUX 2eHis.
-peanizosysamu cradkoso 0emepmiHOBAHY  MPO2PAMY HQ PiBHi OpaaHi3mis.

-naaHysamu eeHemu4vHuUl exkcriepumeHm ma ¢opmysamu poboyy 2inomesy 014 MNOACHEHHSA
oMpuUMaHUX pe3ysnbsmamis

- 3acmocosyeamu 3HAHHA CKAAdy ma CMpyKmypu KaimuH pidHux 6iono2iyHux azeHmis 04
BU3HQYEHHA  OMNMUMGAsAbHUX YMO8  Ky/AbmuBy8AHHA ma  rnomeHyiany 8UKOPUCMAHHA
00Cnioxcy8aHux KaimuH y biomexHonoeii

- 30ilicHroeamu 6a308i 2eHemMuyHi ma yumosao2iyHi 00CniOHeHHA 3 B0O0CKOHAMAEHHA |
nidsuweHHa 6iocuHmemu4yHoi 30amHocmi 6iosn02iYHUX a2eHmie 3 ypaxy8aHHAM MPUHUUII8

2



biobesneku, biozaxucmy ma 6ioemuku (iHOykosaHuli MymazeHe3 3 8UKOPUCMAHHAM hi3uYHUX |
XiMiYHUX MymazeHHUX ¢akmopis, 8i06ip ma HAKOMUYEHHA QayKCompogHUX MymaHmis,
nepeHeceHHsa eeHemu4Hoi iHghopmayii moujo).

-emMimu aHanizysamu 6iomexHo02iYHi Npoyecu Ha MOAeKyAAPHOMY Ma KAIMUHHOMY Pi8HAX

-8eMimu suUKoOpucmosyeamu 3HAHHA NPO WAaxu biocuHmesy nNPAKMUYHoO UiHHUX memabosnimis
01 800CKOHAn1eHHA biomexHosoeill ix 00epHaHHA

-8CMQAHOB/1108aMU NMPUYUHHO-HACNIOK08I 38°A3KU 8 bY008i i hyHKUIOHYBAHHI 2eHig i 2eHomis

-ecCmaHoenrseamu I'IpULIUHHO-HGCfII.dKOBI' 38’A3KU y B830EMOBIOHOCUHAX 2eHOMI8 3 ymoseamu
308HIWHbLO20 CEDGOOGUIMCI

doceiod:

30CMOoCy8aHHA hyHOAMEHMAAbHUX 30KOHIB 2eHeMUKU 8 MPAaKmMuYHil dianbHocmi npu po3pobyi
ma 3a6e3nevyeHHi mexHOM02iYHUX npoyecie y mpaduyiliHux ma cy4acHux 6iomexHono2iyHux
8UPOBHUYMEBAX (2eHHA MA KAIMUHHA iH#eHepis) ma 8 NPpakmu4Hili MeouyuHI.

32i0HO 3 8UMO2aMU 0C8IMHbO-NPOeECiliHOT nNpozpamu cmydeHmu nicaa 30C80EHHA HABYAAbHOT
oucyunaiHu Marome nNPoOOeMoHcmpysamu maki pe3yabmamu HA84aHHA:

3HAHHA:
-OCHOBHUX 3aKOHOMipHOCMel ycraoKy8aHHsA
-OCHOBHUX MPUHYUNie ma Mmemodie aHani3y 2eHOMuUIy OKpemux 0CoObUH

-OCHOBHUX MPUHUUINie ma memooie aHani3y eeHemu4yHoi cmpykmypu nonyaayiti (wmamis, nopio,
copmis)

-NPUYUH BUHUKHEHHA MiHAuU8ocmi, memodis il 8uBYeHHA Mma Moxcausocmeli 3aCMOCY8AHHA 8
2eHemuuyi

-MOAIEKYAAPHUX MEXAHI3Mi8 ma wiasxie peanizayii crnadkoso 0OemepmMiHOBAHOI npozpamu
pPO38UMKY Op2aHi3mie

YMIHHA:
-pobomu 3 HaAyKOBOIO MA MemoOUYHOK AiMmepamyporo

-gHanizysamu eKcrnepumeHmasbHi pesyabmamu, OMPUMQHi npu 00cnionceHHI
3aKOHOMIpHOCMel cnadKosocmi ma MiHausocmi



2. MpepekBi3uTn Ta NOCTPEKBI3UTU AUCUMNAIHK (MicLe B CTPYKTYPHO-NOTiUHI cXxemi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpPamolo)

Has4yansbHa ducyunaiHa «feHemuKka» 3a ceoim 3amicmom 3aliMae 8U3HAYHe micuye 8 nidcomosyi
haxisyie 3 biomexHonozii, 6a3yeMbCA HA 3HAHHAX | HABUYKAX cmydeHmis, 3006ymux npu 30CEO0EHHI
ducyunain «bionozia KnimuHu», «bioximia», «Mikpobionozia ma eipyconozia» ma € meopemu4yHoro
603010 01 30CB0EHHA pPAOYy OucyunaiH 0C8imHix pisHie «baKkanasp», «mazicmpy»: «feHemu4Ha
iH#ceHepia 8 biomexHosnoeiin, «OCHOBU 2eHemMu4YHOI ma KAiMUHHOI iHMceHepii», «biomexHonozis
aHmubiomukie», « TexHon02iA 6i0a102iYHO AKMUBHUX pe40B8UH», « EKobiomexHoso2ia»

3. 3MicT HaBYaNbHOI AUCUUNAIHN
PO3/1/1 1. 3aKoHOoMipHOCMI ycriaOKYy8AHHA 03HAK mMa MPUHYUnuU crnadkosocmi
Tema 1.1. 3aKOHOMipHOCMI YyCraOKy8aHHA 8 MOHO2I6PUOHUX Ma NMoni2ibpUOHUX CXpeuyy8aHHAX

Tema 1.2. BioxuneHHsA 8i0 munosux YucenbHUX CnisgiOHOWEHb NPU Po3uwjenaeHHi ma ix npu4yuHuU.
Tema 1.3. MamepianbHi ocHosu cnadkosocmi
Tema 1.4. leHemuka cmami. YcrnadKy8aHHA 03HAK 34ensaeHux 3i cmammio.
Tema 1.5. 3yenneHe ycriaOKy8aHHSA 2eHie Ma KPOCUH208€ep
Tema 1.6. 3aKOHOMipHOCMI HEXPOMOCOMHOR20 YCraOKy8aHHA
PO3/I/1 2. MiHausicme, i npu4uHU Ma Memoou 8UBYeHHSA
Tema 2.1. OCHOBHI xapakmepucmuKu MmymauilHoi miHausocmi
Tema 2.2. XpomocomHi abepayii
Tema 2.3. eHHi Mymauii
Tema 2.4. IHOyKosaHuli mymauyitiHuli npoyec

PO3/I/1 3. MNonynayiliHa ma esonroyiliHa ceHeMUKa

Tema 3.1. FeHemuka nonynayit
Tema 3.2. Monynsauyis — enemeHmMapHa 0OUHUUA €801t Uil

PO3/]I/1 4. MoneKynapHa op2aHi3auyia 2eHemu4vHUX npouyecis
Tema 4.1. HykneiHosi Kucaiomu AK HOCIi 2eHemuy4Hoi iHhopmayii
Tema 4.2. OpaaHizayia 2eHomie
Tema 4.3. Cmpykmypa i pyHKUii eeHa
Tema 4.4. [To3axpomMocomMHi hakmopu cnadkosocmi
Tema 4.5. MexaHizmu penapauiliHux rpoyecis
Tema 4.6. Pennikauia JHK sk nepedymosa nepedayi eeHemuyHoI iHghopmauyii.
Tema 4.7. FeHemuy4Ha pekombiHayis
Tema 4.8. MexaHizmu peanizayii ceHemu4Hoi iHgpopmauii
Tema 4.9. Pezynauyia akmusHocmi 2eHis.

4. HasuanbHi maTtepianu Ta pecypcu

baszoea nimepamypa
1. Touybkuli B.M. leHemuka.- Odecca:AcmponpuHm, - 2008.-712 c.
MonekynapHa 2eHemuka ma mexHon02ii 00CniOweHHA 2eHoma: Hae4y. nocib./ M.l.[une,
0./0.CmemaHa, O.1.iOnesuy ma iH. — XepcoH:0/14I-I1/110C, 2015.-320 c.
3. CivHak O./1. FeHemuka. - XepcoH:0J14I-I1/1K0C, 2018.-148 c.



4. TeHemuka: nidpy4yHuk/ A.B. Cueonob, C.P.Pywkoscekull, C.C.Kup'ayueHko ma iH.; 30 peo.
A.B.Cusonoba. - K.:BudasHu4o-noniepagpivHuli yeHmp «Kuiscokuli yHisepcumem», 2008. — 320 c.

5. ®edopeHko B.O., YepHuk A.l., Makcumis A.B., 6oOHap /1.C. 3ada4i ma snpasu 3 2eHemuKu. Hasu.
noci6. — /lbeis: OpiaHa-Hoea, 2008. — 598 c.

AonomixcHa

6. [eHemuKa: Hae4YanbHO-MmemooOuy4Huli nocibHuk / yknaday 1.0. Komaposa. 2021p., 83c.
http://surl.li/ckqlg

7. 3iHyeHKo, Mapia OnexkcaHOpieHa. eHemuKa 3 0CHOBAMU ceneKuii : MemoouYHi 8KA3i8KU 014
npakmuyHu 3aHAmMv,2020.-https://evnuir.vnu.edu.ua/bitstream/123456789/18689/1/genet_metod
2020.pdf.

8. 3apuybka, O. "CnadKosi 3aX80PHOBAHHS, MPUYUHU iX BUHUKHEHHS ma memoodu 00CniOnceHHS."
(2018).- http://dspace.tnpu.edu.ua/bitstream/123456789/20157/1/Zarytska.pdf

9. MoneKkynapHa 6ionoeia: nidpy4yHuk/ A.B.Cusonob. - K.: BudasHu4vo-nosizpaghivHuli yeHmp

«Kuiscbkuli yHisepcumemy», 2008. — 287 c.

10. MoneKkynapHa  opaaHi3ayia  xpomocom:  Hae4y.noci6./A.B.Cusonob, K.C.AgpaHacbesa. —
K.:BudasHu4o-noniepagpiyHuli yeHmp «Kuiscokuli yHisepcumem», 2014. — 287 c.

11. OpntokK A.l.l'eHemuyHuli aHani3 (8 pocauHHUumasi). - XepcoH:0/141-I1/1F0C, 2019.-218 c.

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

13. TepHoscbka T.K. lfeHemuy4Hul aHani3: Hasy. npcib. 3 Kypcy «3azanbHa eeHemMuka». — K.: Bud.dim
«Kueso-MozunaHcbKa akademia», 2010. — 335 c.

14. Ulesuyk T. A., Kopxeuk O.B., KouyaH I.A. "Cy4yacHi npobaemu cnadkosocmi: KoHcnekm nexuid."
(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 NosediHKU 00
biomexHonoeili)» — https://www.coursera.org/learn/genes

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

bazosa pekomeHOos8aHa nimepamypa 3Haxooumoecs 8 b6ibniomeui HTYY «KIll im. I|.Cikopcbko20».
bazosa nimepamypa € 0608°A3K08010 0718 Mi020mMoBKU 00 ayOUMOPHUX 3aHAMb, MOMOYHUX, MOOYAbHUX
KOHMPOosbHUX pobim ma cemecmposux KOHMPOi8, @ MAKOX MNPU 8UKOHAHHI PP.
3 00MOMIXHOI nimepamyporo MOXHA 03HalioMumuce 8 YumasabHux 3aaax 6ibaiomexku HTYY «KIll
im. I.Cikopcbko2o», memoduyHOMYy KabiHemi Kagedpu npomucsaoeoi biomexHonozii ma 6iogpapmauii abo
3Halimu 8 iHmepHemi. OCKifbKU OMPUMAHA [HPOPMAUia 3HAYHO PO3WUPIOE Ma MN02aubAae
iHghopmauyito, ompumaHry 3 6azoeoi nimepamypu, o3Haliomumuce 3 Heto xo4a 6 no OeAaKuUx MUMAHHSA €
b6axcaHuUM.


http://surl.li/ckqlg
https://www.coursera.org/learn/genes

HaBYyanbHUIA KOHTEHT

5. MeToguka onaHyBaHHA HaBYaJbHOI AUCLUNIHU

Jlekyilini 3aHamms
Jlekyia 1. 3aKoHOMipHOCMIi ycrnadKys8aHHA 6 Ou- ma noniUbPUOHUX CXPewyeaHHAX. 3aKOH
po3wenneHHA. [inome3a yucmomu 2amem. 3GKOH He3AnEHHO20 YCrNAOKY8AHHA 2€Hi8. 380POMHE,
aHanizyode, peyurnpoKHe CXpeuwyB8aHHA: NOHAMMS, posb 8 2eHeMU4YHOMY QHAAI3i. 3a2a/1bHi hopmynu
po3wernsaeHs Yy Mpoueci He3anemHo20 CrnadKyeaHHA. Ymosu, wio 3abesnedyioms ma Aimimyrome
BUKOHAHHA 3aKOHi8 .MeHdens.
Jlimepamypa: 1,3,4,9, 12,14,15,16
3aedaHHA Ha CPC: OcHoBHi emanu po3sumkKy ma 3Ha4YeHHA eeHemuku. lMpedmem 2eHemuKu. Micuye
2eHemuKu ceped NpuUpoOHUYUX HAYK, il 36’30K 3 iHWUMU HayKamu. lMoHasmms npo cnadkogicme i
MiHAusicme. Po3sumok eibpudonoeiyHux o0ocnioneHsb. Ocobnausocmi eidpudosoziyHo2o memody
I-MeHOens. 3aKoHOMIipHOCMIi ycriaOKy8aHHA MpPU MOHO2I6PUOHOMY CXpeuly8aHHi. 3Ha4yeHHA pobim
I.MeHOens y popmysaHHi memo0oooaii 2eHemuKu
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 2. Kaacugikayis npuyuH, W0 CrApuvyuHAOMs 8iOXuneHHA 8i0 opmyn MeHOeniecbKoz2o
po3uwiensaeHHA. B3aemoodia anenvbHuUX 2eHig: HerogHe OOMiHY8AHHSA, KOOOMIHYBAHHSA, MA eKCrpecusHicmeo
2eHa. B3aemodia HeanenvHux eeHis. Knacugpikauisa munie HeasnenbHoi 830EMO0ii  2eHis.
KomnnemeHmapHa 83aemo0is eeHie (Koonepauisi, KomnaemeHmapHi ma adumusHi 2eHu). EnicmamuyHa
83aemo0ia 2eHis, munu enicma3sy. Ocobausocmi ycriaOKy8AHHA KifbKICHUX 03HAK. CmamucmuyHi
npu4yuHU 8idxuneHs 8i0 scmaHosneHux I.MeHOenem 3aKoHomipHocmeli po3uwienneHHs.
Jlimepamypa: 1,3,4,9, 12,14,15,16
3ae0aHHA Ha CPC: BidxuneHHs, w0 nos’a3aHi 3 ougpepeHyiliHoro cmepmHicmio. KymynamusHa ma
HeKymynamuegHa rnonimepis. MaeliomponHa dia eeHis. leHU-moougikamopu. leHHul 6anaHc.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 3. lreHemuka cmami. XpoMocoMHe 8u3Ha4yeHHA cmami. Cmame ma cmamesi 03HAKU.
YcrnadKysaHHSA 03HAK, 34eNnaeHuUX i3 cmammio 8 pasi eemepo2amemHOCM| 40108i40i ma #iHo4Yoi cmami.
lonaHOpuyHe ma 2o0s102eHiYHe ycrnaodKy8aHHA, Nces00aymoCcoOMHi 03HAKU. XpOMOCOMHA meopis
cnadkosocmi T.MopzaHa. lpynu 3uenneHHA 2eHis. [losHe | HernosHe 34ersneHHA. KpocuHzosep. OCHOBHI
M0/10#EHHA XPOMOCOMHOI meopii cnadkosocmi. lpuHyunu nobydosu eeHemu4HuUX Kapm. J/lokanizayis
2eHy. BUKkopucmaHHA mpumoyKo8o2o mecmy 019 8U3HAYEHHSA AOKANI3aUii 2eHa 8 epyni 34ernneHHA.
FeHemuyHi kKapmu. MHoxUuHHI nepexpecmu. IHmepgepeHryis. Koegiuienm KoiHyuodeHuii. Ocobausocmi
CNaodKys8aHHA npu yumonaa3mamuy4Hoi cnadkosocmi. Knacugikauia asuwy, wjo 8ioHocamscs 00
uumonaaImMamu4yHoi cnadkosocmi. YcrnadKy8aHHSA yumonaasmamuyHoi 4o108i4oi cmepusbHocmi ma
MPAaKkmMu4He 8UKOPUCMAHHA Ub020 A8UWA.
Jlimepamypa: 1,3,4,9, 12,14,15,16
3aedaHHAa Ha CPC: byoosa ma ¢yHKuii xpomocom. Posab adpa i yumonnaasmu 8 cnadkoeocmi. Kapiomurn.
bydosa xpomocom eykapiomis. [2aHMCbKI XpOMOCOMU, XPOMOCOMU MUy «AaMMIOB8UX WimMOK», WMmMyYHi
Xxpomocomu eykapiomie. XimiyHuli cknad xpomocom. feHemu4yHa posas mimo3sy i melio3y. Tunu mimosy.
HepezynsapHi munu cmameso2o po3MHOM(EeHHSA (napmeHo2eHe3, arnomikcuc, 2iHozeHes i aHOpozaeHe3) ma
ocobnusocmi crnadkyeaHHs 3a uux ymos. Judgpeperuyiauyia cmami e oHmMoeeHesi. Ocobausocmi
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yCrnadKy8aHHA 30 NMeP8UHHO20 MA 8MOPUHHO20 HEPO3XOOHEHHA CMAMeBUX XPOMOCOM y Opo3oginu.
YcnaoKysaHHA y AOOUHU Mi0 Yac Hepo3Xo00xeHHA cmamesux xpomocom. Cmamesuli XxpomamuH. Teopii
8U3Ha4YeHHA cmami. EKcnepumeHmasnbHe nepesusHa4YeHHA cmami. Bnaue iHmMepgepeHuii Ha
KapmyeaHHA 2eHis. LjlumosnoeiyHi Kapmu Xxpomocom. Nopi@HAHHA 2eHeMUYHUX Ma Yumoso2iYyHUX Kapm.
®akmopu, Wo 8nausarmMe HA NPOXOOHEHHA KpocuHzosepy. CrpasxHA yuMonaAa3mMamuyHa
cnadkogicmes.  llnacmudHa  cnadkosicme.  MimoxoHOpiansHa  cnadKosicme.  HecrnpasicHs
yumonnasmamuyHa crnadkosicme ma ocobausocmi crnadKyeaHHA. IHgekuyiliHi  pakmopu ma
03axpoOMOCOMHI enemeHmMuU KaimuH. lpedemepmiHayia yumonnasmu.

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

Jlekyia 4. MymauiliHa miHnusicme. MymauiliHa meopis I. 0e ®piza. XapakmepucmuKa crnoHMaHHO20
mymauitiHo2o npouyecy. lMMoHAMmMA npo memn mymaduiti ma yacmomy mymauil. 30KOH 20MO0IYHUX
padie M.l.Basinosa ma (io20 3Ha4yeHHs 8 2eHemuui i cenekyii. FeHemMuy4Hi MexaHi3MU BUHUKHEHHS
2EHOMHUX ma XpoMOCOMHUX mymauil. eHomHi mymauii. Knacugikauyia noninnoidis. XpomocomHi
nepebydosu. 302as16HA XAPAKMEPUCMUKA MA MEXAHI3M iX BUHUKHEHHA. [eHemuyYHi ecpekmu nepebyoos.
leHHi (moykosi) mymauii. Knacugikauia eceHHUx mymauilti 30 MOAeKyAApHUM MeXaHi3MoM. XapakmepHi
pucu moougikayitiHoi miHausocmi. MoHAMMA npo Hopmy peakuii. Memodu aHanizy moougpikayiliHoi
MiHAugocmi.

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

3aedaHHAa Ha CPC: Knacugbikauyia mymauid. lMpuHyunu, wo euKopucmosyromsca npu Kaacugikayii
mymauil. Knacugikayis e 3anexmHocmi 8i0 3miH eeHomuny. Po3noscto0xeHHA noninanoidise y npupooi.
MoninnoioHi padu. MexaHi3amu 8UHUKHEHHSA N0Aina0idie ma ix wmy4yHe ompumaHHsa. Melio3 y asmo- ma

Ha GyHKUito eeHis. Egekm nonoxmceHHA e2eHy. Mymauii 3amiHu azomucmux OCHO8, MOBYA3HI,
HelimpasnbHi, HOHCeHC-, micceHC- mymauii. Mymauii 3miHuU Yucna Hykneomudis y eeri. Mymauii, wo
npu3eodame 00 3Cy8y PAMKU 34YUMYBAHHA 2eHemu4yHo20 KoOy. Peeepcii., BHympiwHb02eHHi ma
rno3azeHHi cynpecopHi mymauii. QopMyB8aHHA 03HAK, AK pe3ysabmam 83aemMo0ii ceHomuny ma ¢gakmopie
cepedosuwia. [lpuknadu modougikayiliHoi MmiHaueocmi y pocauH, meapuH, AOuHU. [lpuHyunu
cucmemamu3sauyii  eapiayiliHux padis. OCHOBHI cMaMUCMUYHi XapakmepucmuKku mooudgikayitiHoi
MiHausocmi. lNopisHAHHA 080x 2pyn. CrnisgiOHOWEHHA eeHOmMuny i ymos cepedosuwd y (hopMyB8aHHI
geHomuny.

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

Jlekyia 5. IHOykoeaHuli mymauitiHuli npouec. ®i3uyHi i XimiyHi mymaeeHu ma ix Kaacugpikauis. MMpami
ma Henpami 8nauU8U iOHI3yO4020 BUNPOMIHIOBAHHA HA 2eHemudHull anapam. Tunu MOWKOOH(eHb
xpomocom ma [HK, crnpudvuHeHi [OHI3yto4UM BUMNPOMIHIOBAHHAM. 3asexcHicme Mixt 003000 mMa
2EeHEMUYHUMU epeKkmamu [OHi3yroYux eurnpomiHoeaHs. MymazeHHa 0is ynempacgpionemosoi (Y®)
paodiayii. Tunu Y®-nowkodxers [HK. Brnaus Y®-nowkKodxeHb Ha cmpykmypy ma pensaikauito JIHK.
OcHOBHI Knacu ankinyovux mymazeHis. bionoziyHi mymazeHu, ocobausocmi ix dii. FeHemuyHa
eemepozeHHicmb NpupoOHUX nonynayil, it susHayeHHs ma oyiHKa. Yacmoma eeHie ma 2zeHomunie y
nonynayii. 3akoH Xapoi-Balinbepza. Pakmopu OUHAMIKU eeHemu4HOoi cmpyKkmypu nonyaayid i
MiKkpoesontouia (naHmikcia, Opeligh eeHie, muck mymauiti, enaus 0obopy). [0108HIi pe3yasmamu
MiKpoesosouii: BUO0ymeopeHHs, 2eHemu4vHuUl noaimopgiam, adanmayii. MexaHizamu eudoymeopeHHs
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ma o2o emanu. [eHemu4Ha 2emepo2eHHICMb i 2eHemMuYHUl NoaiMopgiam NPUPoOHUX NoNyNAYil AK
OCHo8a ix egontoyiliHoi nnacmuyH Jlimepamypa: 1,3,4,9, 12,14,15,16

ocmi.

Jlimepamypa: 1,3,4,6,7,8,9,13,16,17

3ae0aHHA Ha CPC: Biokpummsa mMymazeHHOI il peHmeeHi8CbKUX npomeHis. Bidkpummasa XiMiYHuUx
mymaezeHis. MymazeHHa 0is azomucmoi Kucsomu, 2iOpoKcunamiHy, aHaa02i6 a3omucmux OCHOB.
MpomymazeHu. HenpasunbHe Ccrnapo8aHHA HyKneomudis, CrpuvyUHeHe asKiny8aHHAM a30mucmux
0CHo8. MixcHumkosi 3'edHaHHa [HK, cnpu4yuHeHi ankinyro4umu azeHmamu. FeHemuka nonyaayil i ii
3HA4YeHHA 018 MeOUYHOI eeHeMmuKu, cenekyii, supiweHHs npobaem 36epexceHHA 2eHOPOHOY i biocghepu.
lMpakmu4He BuKopucmaHHA ¢opmynu Xapdi-BaliHbepza. [lonynayia — enemeHmMapHa OOUHUUA
esostouiliHozo rnpoyecy. NMoHammsa npo mikpoesoswouito. lMpupodHuli 006ip sk eonosHull pywiliHudl,
meop4uli pakmop esosnroyii.

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

Jlekyia 6. CmpyKmypa HykneiHosux Kucsiom. [lep8UHHG CcmMpykmypa HYKAeiHogux Kucaom.
Monimopapiam nodsiliHoi cnipani [AHK. [deHamypauyis i peHamypayis [HK. LLsudkicme npouecy
peHamypauii  AHK. Hadcnipanizayis AHK, monoizomepasu. 3azanbHi npuHUUNU opaaHizauii
eeHemu4yHo20 mamepiany. OpeaHizayis eeHomy eykapiomis.. Hykneocoma ma ii 6ydoea. PelizuHe
HyKneocom. FicmoHuU ma HezicmoHosi 6inkKu; ix Knacugikayia ma ¢yHKYii y npocmoposili opaaHizayii
eeHomy. Apyauli ma mpemil pieHi Komnakmu3auii (HyKAeoCOMHa HUMKA ma XxpomamuHosa ¢ibpuna);
domeHHa b6ydosa zeHomy eyKkapiom. MemagasHa xpomocoma — yemeepmull pieeHb MPocmMoposoi
opaaHizauii IHK. Ey- ma 2zemepoxpomamuH. Xpomomepu. Hadauwkosicme 2eHomy eykapiom. IHMpoH-
eK30HHA OopeaHi3ayia 2eHie eykapiomis. Tunu HyKneomuoOHuUx nocnidosHocmel, Wo mpanasomsca 8
eeHomi eykapiom. TaHOemMHi nosmopu nocnidosHocmeli AHK. lNaniHopomu. Tenomepasza. CamenimHa
JHK.

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

3aedaHHa Ha CPC: [lpupoda eeHemuyHo20 mamepiany. [JloKasu poni HyKnaeiHosux Kuciom 'y
cnadkosocmi. Exkcniepumenmu @.[pichimca 3 2eHemuyHOi mpaHcgopmauyii NMHEBMOKOKie. Bug4eHHs
O.Esepi ma lozo cnispobimHuKkamu rnpupodu mpaHchopmyro4o20 azeHma. EkcnepumeHmu A.Xepwi ma
M.Yeliza. Hocnidu X.®perHkens-KoHpama 3 PHK gipycy miomioHosoi mo3aiku. HykneomudHuli cknad ma
cmpykmypa AHK ma PHK. Hykneomudu ma HyKneo3udu. MixHykneomudHuli 38°’a30K. Hykneasu.
FeHemuyHuli Kod. Bnacmusocmi ezeHemu4yHo20 K00y. MakpomoneKynapHa cmpykmypa AHK. ModsiliHa
cnipane. Modenos YomcoHa i Kpika. KoHgopmauis HyKAeomuoOHUX 3aAUWKIi8 | MIiMCHYKAeoOMUOHI
83aemMo0ii 8 HyKneiHosux Kucaomax. MakpomonerynapHa cmpykmypa PHK. [leonaHurozosi PHK.
3az2anbHi  pucu  8MOpPUHHOI cmpykmypu  o0HonaHUuro2oeux PHK. TpemuHHa cmpykmypa
o0HonaHyrtozosux PHK. lMapamempu, 3a SKUMU XapaKmMepu3yroms opeaHizauyito 2eHomy. opieHAMNbHA
Xxapakmepucmuka 2eHomie sipycie, npokapiom ma eykapiom. Ocobnausocmi 6ydosu Kancudie i
YNAKOBKA 2eHemu4YyHo20 mamepiany Ha npuknadi bakmepiogaeie T4 ma A. bakmepianbHuUli 2eHoM.
lMpocmoposa opeaHizayis 6akmepianoeHo2o eeHoMy. [ToHaAMmMsA npo domeHu. bydosa domeHy
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 7. ToHKa cmpyKmypa 2eHa. YAaeneHHA T.MopeaHa npo 6ydosy ma @yHKYii 2eHa.
®yHKuioHanbHUlU ma pekombiHayiliHuli Kpumepii aneniamy. MHoxuHHUG anenizm. KoHuyenuis
ncesdoaneniamy. Pobomu C.beH3epa 3 8UB4EHHA MOHKOI CMpyKmMypu 2eHa Ha rnpuknadi nokycy rll ¢paza
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T4. leHemuyHa KomnaemeHmayia mymaHmie 6akmepiogaza T4. Luc-mpaHc mecm. MymauyiliHa ma pe-
KombiHayiliHa nodinbHicme eeHa. [ToHAMMSA nNpo 20Mmo- ma eemepoaneni. PyHKYii 2eHy. MoHamMmsa npo
eeHemuy4Huli 6710K. Konuyenuia "oOuH eeH - 00uH epmeHm". CmyniHyacmuli memabonizm nio
KoHmponem 2eHie. KoHuenuyia "oOuH 2eH — O0O0UH noainenmudHuli naHyr2" ma il nodanswuli
po3sumok. [1o3axpomMocomHi akmopu crnadkosocmi. MobinbHi eeHemuy4Hi enemeHmu (MFE)
b6akmepili. Biokpumms MTIE 6akmepili. HomeHknamypa MIE 6akmepili. Po3nosctooxceHicms MIE cepeod
b6akmepili. byoosa MrE knacy I. IS-enemeHmu. MTE Knacy Il. PoOuHa Tn-nodibHUx mpaHcrno3oHis. @aau-
mpaHcno3oHu. MexaHismu  eKkcyusii ma iHmeepayii 2eHHUx Kacem. Emanu nepemiujeHHA
KOH'toeamuBHUX MpPAHCNO30Hi8. TPAHCMO30HU eyKapiom, (X CMPYKmypHi ma @yHKUIOHAAbHI
ocobausocmi, NOpi8HAHHA 3 MPAHCIO30HAMU IPoOKapiom.

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

3aedaHHA Ha CPC: BusyeHHA GioxiMiyHOI ¢pyHKYiI 2eHa. BpodxceHi nomunaxku memaboniamy.
BUKOPUCMAHHA aYKCOMPOGHUX MymaHmie MIKpoOpaaHiamie 008 eus4YeHHA wiaxie memabosnizmy.
Posmipu ma cmpykmypa nnasmioHux [JAHK. O3Haku 6akmepil, AKi KOHMpoawomes naa3miou.
Knacughikayia nnasmid. Ponbe nna3mio e esomouyii 6akmepil. Bidkpummsa MIE 6akmepil.
HomeHnknamypa MIE 6akmepili. Po3nosciodxceHicmoe MIE ceped 6akmepili. MobinbHi 2eHemuyHi
enemeHmu eyKkapiomis. ABMOHOMHI Ma HeEAaB8MOHOMHI KOHMPOAWYI enemeHmu KyKypyosu (Ha
npuknadi Ac ma Ds-enemeHmig). P-enemeHmu Opo3oghinu. PempompaHcrno3oHU eykapiom. bydoesa
pempompaHcrno3oHie kaacy I Ty-enemeHmu Opixoxcie ma copia-nodibHi enemeHmu 0Opo3oginu.
ModibHicmb pempompaHcrnio3oHie ma pemposipycie. Posib 380pomHOI mpaHCKpunyii 8 ybomy npouyeci.
PempompaHcrno3oHu Knacy Il.

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

Jlekyia 8. MexaHizmu penapauiliHux npouyecis. Cucmemu pecmpukuii i modudgpikauii y 6akmepili. Peakuii
npamoi penapayii AHK. ®omopeakmusayia. [eankiny8aHHA QAKiALOBAHUX A30MUCMUX OCHO8 Mma
ankinmpugocgamis. Penapauis 00HOHUMKOBUX po3pusie 3a 0donomozoro [JHK-nieas. ExkcuyusiliHa
penapayis. lMocmpennikamusHa (pekombiHayiliHa) penapayis. Poab y uybomy npoueci RecA-6inKa.
Penapauia nomunkoso cnapeHux Hykneomuadis. Penapayis 08o0HUmMKosux po3pusis y JHK. PenapamusHi
npouecu, wo iHOYKyrtomoeca. [eHemu4yHa pekombiHauia y eykapiom. MoneKynapHi MexaHizamu
pekombiHayii. FomonoziuHa pekombiHayia. Modenb 2o0mosnoziyHoi pekombiHayii P.Xonidesa. leHemuy4Hul
aHaniz pekombiHayii. FeHHa KoHeepcis. ®opmysaHHA i 6ydosa CUHANMOHEMAsbHO20 KOMIAEKCy V
eykapiom. Calim-cneyugiyHa pekombiHayia. Mexarizamu iHmezpayii 2eHomy paza n1amb60a 8 xpomocomy
E.coli ma lioeo supizaHHA 3 xpomocomu. eHemuuyHa pexkombiHauia y npokapiomis. KoH'tozauis y
b6akmepili. eHemu4yHa mpaHcopmayia 6akmepil. Xapakmepucmuka cmaHy KomrnemeHmMHocmi
bakmepili. Emanu mpaHcgopmayii. TpaHcOyKkuia 6axkmepil. CneyugpiyHa ma HecreyugiyHa
MpPAaHCOyKyis.

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

3aedaHHAa Ha CPC: Pennixkauia [HK sk nepedymosa nepedayi eeHemu4Hoi iHgpopmauii. 3azanbHa
Xapakmepucmuka npouyecis penaikayii. MonexkynapHi mexaHiamu penaikauii IHK ma PHK. lNopieHanbHa
xapakmepucmuka AHK-nonimepas npokapiom ma eykapiom. Emanu pennikayii AHK. NoHamma npo
pennikoH. CeKcOyKuyia. Cnocobu KapmyeaHHA 2eHie npu KOH'toeauii. Po3noscodxceHicmb KOH'to2ayii
ceped bakmepili. BuKopucmaHHA KOH'to2auii 8 eeHemu4YHOMYy KOHCMpytoeaHHi 6akmepili. l[eHemu4He
KapmysaHHA 3a 00NoMo200 MmpaHcgopmayii. BukopucmaHHA mpaHcgopmauii 8 eeHemu4yHoOMy
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KOHCMPYIOBAHHI WMamis. YmeopeHHA MpPAaHCOYKYHOYUX YACMUHOK ¢aza aamb60a. AbopmusHa
MPAHCOYKYia. BUKOPUCMAHHA MPAHCOYKYii 014 2eHemu4yHOo20 KApmy8aHHA mMa KOHCMPYHBAHHA
wmamis. TpaHcpeKuyis.

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

Jlekyia 9. MexaHizamu peanizauii eeHemuy4Hoi iHpopmauii. TpaHckpunuis. TeHu npokapiom ma
bakmepioghaeis. byoosa npomomopis, SD-nocnidosHocmel. PHK-nonimepasu npokapiom. TpaHcAAyis.
AmiHoayuntosaHHA mPHK. bydosa pubocom npokapiom ma eykapiom. ®yHKYioHaAAbHi akmusHocmi ma
byHKUioHAnbHI BinaHKu pubocom. Emanu mpaHcaayii.

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

3ae0aHHA Ha CPC: binkosi ¢akmopu mpaHckpunyii y npokapiom. TpaHcKpunmoH. Emanu
mpaHckpunuii. Npodykmu mpaHcKpunyii ma ix npouecuHe. [eHu eyKapiom ma eipycie eyKkapiom.
Pe2ynamopHi OinfAHKU, W0 KOHMPOsOMb MPAHCKPUMNUIO 8 eykapiom (npomomopu, mepmiHamopu,
eHxaHcepu, calineHcepu, iHcynamopu). Byooea PHK-nonimepas 1, Il ma Ill. binkosi ¢akmopu
mpaHckpunuyii 8 eykapiom. [NpoyecuHe nepsuHHUX MpaHcKpunmis. Craalicocomu. TpaHccnaalicuHe.
AnbmepHamusHuli cnaalicuHe. CnaalicuHe mPHK. . IHiyiayis mpaHcasayii. binkoei ¢pakmopu iHiuiayii
mpaHcasuii. EnoHeauis. binkosi hakmopu esnoHeayii ma ii pe2ynrosaHHA. TepMiHauis mpaHcasayii.
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 10. PezynAauia akmueHocmi 2eHie. PigHI pe2yntoeaHHA GKMUBHOCMI 2eHie y rnpokapiom.
PezynosaHHA mpaHCcKpunyii 'y npokapiom. Peaynto8aHHA YHKYiOHYB8AHHA AAKMO3H020 ma
mpunmodgaHosozo onepoHis E.coli. Peaynsauis akmusHocmi 2eHis y eykapiom. Ocobausocmi opeaHizayii
peaysnsamopHux OifIHOK 2eHoma y eyKkapiomis. OCHOBHI 0cobausocmi pez2yato8aHHA MPAHCKpunyii ma
nocmmpaHcKpunyitiHo2o npoyecuHay 8 eyKkapiom.

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

3aedaHHA Ha CPC: OHmMoezeHe3, AK peanizauia crnadkoso 0emepmMiHOB8AHOI Mpo2pamu pPO3BUMKY.
CmabinbHicme eeHomy (i OucpepeHUiliHa aKmMuBHicmb 2eHie 8 npoueci iHOUBIOyasibHO20 PO3BUMKY.
Pi3HOMAHIMHIicCMb MOAEKYAAPHUX MeXaHi3mie pez2ynauyii Oii 2eHis. AdanmusHuli cuHmes gepmeHmis.
MoHammsa npo onepoH. Tunu 2eHemuuyHoi peeynasauii pobomu onepoHa. Exkcnpecis eeHis ¢aza A.
KackaOHe pezyntosaHHA. TpaHCKpunyiliHo-akmusHUli XpoMamuH. PeaynamopHa ponb 2icmoHis,
HezicmoHosux binkie, 20pMOHI8. PeaynAauia aKkmuesHocmi eeHie Ha (HWUX pieHAX (pennikayis,
mpaHcasayia, nocmmpadcaayitivi moodudgpikauii). Mema ma memodonozis 2eHemu4yHoi iH#eHepii,
OCHOBHI HAMpPAMU 2eHEMUYHOI iH#eHepii MiKpoop2aHi3mis, poC/AUH MA MEAPUH, 3HAYEHHA 2eHEMUYHOI
iHM#ceHepii 0014 po38'a3ysaHHA 3a0a4 MeOUUUHU, CibCbKO20 2ocrodapcmea ma biomexHosoaii.
Jlimepamypa: 1,2,3,4,9,10,14,15,16

lpakmuyHi 3aHAMMA
Mema npakmu4yHux 3aHAMbL 3 2eHemuku — cgopmysamu y cmyoeHmie 8MIHHA nposooumu
2eHemuy4HuUl QHAni3, NAQHy8amMu 2eHemuyHuUl eKcriepumeHm, B8CMAHOB/AKBAMU  XApaKmep
ycnaoKy8aHHA 03HAKU, KinbKicmeb 2eHis, W0 ii demepmiHyroms, HaABHICMb 83AEMOOQIl 2eHis, no0Kanizayito
2eHa Ha Xpomocomi, yMiHHA 30ilicHrosamu KapmyeaHHA mymauili scepeduHi 2eHis, nposodumu
KomnaemeHmauyiliHuli aHani3, e8uxkopucmosysamu npouyecu O06MIHY eeHemu4Hor iHpopMauyiero
(mpaHcgopmauito, KoH’roeauito ma mpaHCcOyYKUito) Y MIKpoopeaHiamie 044 KapmyeaHHs, obupamu
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mMemoo cenekyii 8i0nogidHo 00 00cnaidHysaHo20 06°ekmy, 8uU3HA4YAMU 2eHemu4Hy CMmpyKmypy
nonynAayii ma 4acmomu OKpemux 2eHi8 nonynAyii, aHanizyeamu eKcrnepumeHmanbHi pe3ynemamu,
ompumaHi npu 00cnioHeHHi 3aKoHomipHocmeli cnadkosocmi ma MiHausocmi, yMiHHA pobomu 3
HAOYKOB80K Ma MemoOUYHOK imepamyporo.

lpakmu4Hi 3aHAMMA nose2wyrmMs PO3YMIHHA mMAa 30CB0€EHHA (AKMU4YHO20 Mamepiany,
3a6e3ne4yyrome (OPMYyBAHHA Yy CmMyOeHmMi8 s02iKu 2eHemu4yHo20 aHAni3y, 30amHocmi 00 aHanizy
2eHemuYHUX ABUW, Ha pieHi iHOUBIOyanbHO20 2eHOMY ma nonyaauil, 30amHoOcmi 00 aHAnMI3y OCHOBHUX
MexaHiamie peanizayii ceHeMuU4HoI iHpopmauyii, cnpuatoMb Po38UMKOBI MBOPYO20 MUC/EHH.
MpakmuyHe 3aHammsa 1. 3aKOHOMIpPHOCMI yCnaOKyB8aHHA  Mpu MoAici6PUOHUX CXpeu,yB8aHHSAX.
Ocobnusocmi ycrnadKy8aHHA npu 83aeMOO0ii anenbHUX ma HeanesnbHUX 2eHi8. YcrnaoKy8aHHA O3HAK Yy
MOUHU. leHeanoziyHUl memod. IMo8ipHICHI npouecu y npouecax peanizayii ycna0Ky8aHHSA 03HAKU.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 2. YcrnadKy8aHHA O3HAK, 34YeraeHuX i3 cmammio, 3a7excHuUx s8i0 cmami ma
obmexceHux cmammio Ocobausocmi ycrnaOKy8aHHA MpuU 34YerseHHi 2eHie. BUSHaYeHHA 2pyn 34YersieHHA..
JloKkanizayia 2eHie 8 epyni 34enneHHA. [puHyunu nobyoosu 2eHeMUYHUX Kapm.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHamma 3. Ocobausocmi ycnadKy8aHHA npu npedemepmMiHayii yumonaasmu ma npu
407108i4ili yumonaasmamuyHili cmepunsHocmi. YcnadkysaHHa y nosinaoidis. Ocobausocmi meliosdy y
noninnoidis. XpomocomHi nepebydosu, mo4kosi mymauii ma ix eeHemu4Hi Hacnidoku. FeHemuuyHa
cmpyKkmypa nonynayid.
Jlimepamypa: 5,6,7,8,11,13
NpakmuyHe 3aHammsa 4. 3axkoH Xapdi-BaliHbepea ma (ioeo 3acmocy8aHHA 014 0064uUCAeHHA
cmpykmypu rionyasayii. FfeHemuyHa 2emepo2eHHIcmb rnpupoOHUX NonyAayil, i U3HaYeHHA ma oUiHKa.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 5. 6yo0osa HyKneiHosux Kucaom. Ocobausocmi Npocmoposoi opaaHizauii zeHomy
MPOKapiomu4HOI ma eyKapiomu4Hoi KAimuHu.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHammsa 6. byoosa eeHy. Memoou KapmysaHHA Mymauili ecepeduHi eeHis
(¢byHKUioHanbHULU  Kpumepili aneniamy, aHani3 8HYMpiWHbLO02eHHOI pekombiHayii, OeneyiliHe
KapmyeaHHsA).
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 7. ®yHKYia 2eHy. BuszHayeHHA HaasHocmi 2eHemu4yHux 6s10Kie. BcmaHo08/1eHHA
nocnidosHocmi GiocuHmesy pe4yo8uH Ha WAaxy Memabonizmy.
Jlimepamypa: 5,6,7,8,11,13
NMpakmuyHe 3aHamma 8. [eHemuyHa pexkombiHauia y npokapiom. BuKopucmaHHA KOH’to2ayii,
mpaHcopmauii ma mpaHcOyKyii a8 KapmysaHHA XPOoMocoM. MexaHi3mMmu OCHOBHUX 2eHemu4yHUX
npouecis (6iocunmes 6inKy, penapayia ma pennikauia AHK, peaynsuis akmusHocmi 2eHis)
Jlimepamypa: 5,6,7,8,11,13

6. CamocrTiiiHa poboTa cTygeHTa

CamocmiliHa poboma nepedba4yae nid2comosKy 00 MPAKMUYHUX 3AHAMb, ONMPAytO8AHHA MeM,
BUHECEeHUX Ha camocmiliHe 8UB84YEeHHA, CAMOKOHMPOAb HABYMUX 3HOHb, OMNPAUOBAHHA OXcepen i3
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CNUCKy saimepamypu, SUKOHAHHA PO3PAaxyHKOB0i pobomu, ni62omosKa ma BUKOHAHHA MOOYsbHOI
KoHmMposneHoi pobomu (MKP), nid2omoeKa 00 CKAa0aHHA eK3ameHY, moujo.
Mepenik 3a80aHb y PP HasgedeHo y 0o0amkKy A
Mepenik numaHe 018 niodcomosku 0o MKP HasedeHo y dodamky b
PelimuHao8a cucmema oyiHO8AHHA HagedeHa K 000amKy B
Mepenik numaHs 0518 Nid2omosKu 00 ek3ameHy HasedeHo y 000amky /]
MoniTuka Ta KOHTpONb

7. TMoniTMKa HaBYaNbHOI AUCLUNAIHU

Monimuka w000 8i08idy8aHHA. BiogidysaHHSA nekuyill, MPaKMUYHUX 3aHAMb, G MAKOX 8i0CYyMHIicMb
HQ HuX, He ouiHEMbCA. OOHAK, cmydeHMam peKoMeHOYEMbCA 8i08i0y8amu 3aHAMMA, OCKifbKU HA HUX
B8UKNAO0AEMbCA meopemuyvHUl mamepian ma po38usarOMbCA HABUYKU, HEObOXiOHi 0518 ¢hopmyB8aHHA
KomnemeHmHocmell, 8U3HaQ4YeHUXx cmaHAapmom ocsimu. Cucmema OUIHIOBAHHA OPIEHMOBAHA HA
OoMpuMaHHA 6anie 3a aKMuUBHICMb cmydeHma, a MAKOX BUKOHAHHSA 30800Hb, AKi 300MHi po38UHymu
MPAKMUYHI YMIHHA Ma HABUYKU. 30 (hOPC-MAHOPHUX 06CMasuUH (HANPuKAad, KapaHMuH, asapiliHi
cumyauii) Hag4yaHHA Moxce 8idbysamuca 8 OH-naliH hopMi 3a HAKA30M peKkmopy yHisepcumemy abo
pPOo3nopAOHEeHHAM OeKaHy haKysnbmemy.

Moaimuka w000 dednaiiHie ma nepecKknadaHHA. Pobomu, aKi 30arombsca i3 NopyweHHAM mepmiHie b6e3
MOBAMCHUX MPUYUH, OUiHIOIOMbLCA HA HUMYY OUiHKY. CKAAOAHHA nponyuweHux mem 8i0bysaemsca
BUK/IIOYHO 30 HAABHOCMI MOBANCHUX MPUYUH.

Moaimuka ma npuHyunu akademiyHoi dobpoyecHocmi suzHa4yeHi y po30ini 3 Kodekcy yecmi
HauioHanbHo20 mexHiuHo20 yHisepcumemy YKpaiHu «KuiscbKuli noaimexHiyHul iHcmumym imeHi
lzops Cikopcbkozo». flemansHiwe: https://kpi.ua/code.

BukopucmaHHA 0o0amkosux Oxcepesn iHpopmauyii nid 4ac OouiHKBAHHA 3HAHb 3a60POHEHOo (y m.u.
mobinbHux Oesalicis). MobinbHi npucmpoi 0038079€EMbCA 8UKOPUCMOBY8AMU AUWeE Mi0 4ac OH-1alH
mecmy8aHHA Ma BUKOHAHHA PO3PAaxyHKie. Y paszi eussneHHA akademiyHoi HedobpoyecHocmi nid yac
BUKOHAHHA MOOYAbHOI KOHMPposabHOi pobomu, 3anikosoi pobomu abo ekzameHauiliHoi pobomu
pe3ysbmamu KOHMpPOsAbHO20 3aX00y HE 8paxos8yromecsA, a CmMyOeHm Ycy8AEMbCA 3 KOHMPOSAbHO20
3axo0y.

Hopmu emu4Hoi noeediHKku. Hopmu emu4Hoi nogediHKu cmy0eHmie i NpauieHUKie eu3HayeHiy po30ini 2
Kodekcy uyecmi HauyioHanbHo2o0 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHul
iHcmumym imeHi lzopa Cikopcbkoz2o». [JemansHiwe: https://kpi.ua/code.

OcKapyceHHa pe3ysnbmamie KOHMPOAbHUX 3axo0ie oOyiHeaHHA. CmydeHm MA€E paso
apa2ymMeHmMOoBaHO OCKApHUMu pe3ysnsmamu KOHMPOAbHUX 3axX00i8, MOACHUBWU 3 AKUM KpUMepPIieEM He
M0200x#yromscs 8i0nosioHo 00 OUiHOYHORZ0.

Has4yaHHsA iHO3eMHOIO M0B0I0. Y X00i BUKOHOHHA 3080aHb cmydeHmMam moxce bymu peKoMeHO08aHO
38epHymucs 00 GH2/10MOBHUX Oxcepen.
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KoHcynbmayii. 1iocomoska 00 neKyiliHux, npakmu4yHUX 3aHAMb KOHMPOAbHUX Ma iHOUBIOyanbHUX
cemecmposux 3a80aHb 30ilicCHKEMbCA ni0 yac camocmiliHoi pobomu cmydeHmig 3 MOMCAUBICMIO
KOHCYAbMYyBAHHA 3 8UKAada4em y 8u3sHavyeHUl 4ac 3a OOMOMO20K efnIeKMPOHHO20 AUCMYBAHHA
(enekmpoHHa nowma, 2yan-Kaac, meaezpam).

8. BuAaM KOHTPO/IIO Ta PEUTUHIOBA CUCTEMA OLLiHIOBAaHHA pe3ynbTaTiB HaBYaHHA (PCO)

BusueHHA OucyunnaiHu «leHemuKka» npornoHyeEMbca nposooumu 3a MOoOYs1bHO-pelimuH2080H0
cucmemoro (MPC). PelimuHe cmydeHma 3 ducyunaiHu cknadaemoeca 3 6anie, wo 8iH ompumye 3a:
pobomy Ha npakmu4Hux 3aHAMmsax (20 6anig); HANUCAHHA 2 MOOY/AbHUX KOHMPOaAbHUX pobim (20
banis); BUKOHAHHA po3paxyHKoeoi pobomu (15 6anie) ma nucemosoi 8i0noeidi Ha ek3ameHi (45 b6anis).
Takum 4YuHom, pelimuHeosa wkana 3 oucyunaiHu ckaadae: RD = RC + RE = 55 + 45 = 100 6anis .
Ex3ameHauiliHa ouiHKa cKknadaemosca 3: 8i0nosidi Ha 35 mecmosux numaHe Mo meopemuyHOMY
mamepiany (35 6anie) ma 10 3ad0a4 no ocHosHUM memam (10 x 1 6an) - 10 6anis. HeobxidHo ymosoro
donycKy 0o ek3ameHy € 0608°A3K08e BUKOHAHHA PP ma cemecmposulil pelimuHe 27 banis i suuje.

Ana ompumaHHA cmydeHmom 8i0nosiOHUX OUiHOK (i020 pelimuH208a OYiHKa nepesodumscsa 32i0HO

mabnauyi:

RD = RC +RE TpaauuiiHa ouiHKa
95...100 BiAMIHHO
85...94 ayxe pobpe
75...84 nobpe
65...74 3a40BiNbHO
60...64 AOCTAaTHbO

27 <RC< 60 He3aa0Bi/IbHO

RC < 27 abo He BUKOHaHi
iHLWIi YMOBM A0MYCKY
[0 eK3aMeHy He AoNYLLEeHUH

Kpim moeo, 3a HeceoeyacHe B8UKOHAHHA 3080QHHSA, 3Ari3HEHHA HA 3aHAMMSA 6e3 NosaMmcHuUX
Mpu4yuH, HenidzomossaeHicmo 00 MNPAKMUYHUX 30HAMb ma KOHMpOsbHUX  pobim, HAMUCAHHA
nponyweHuUx 3a MoB8AMCHUX MPUYUH KOHMPOAbHUX 3aX00i8 Micaa aHaMi3y MOMUMOK HA 3aHAMMAX, y
cmyodeHma 3 pelimuHey 3Himaromecs 6anu. [JokaadHi ymoeu ma Kpumepii OUiHIO8AHHA HAB00AMbCA 8
nonoxceHHi npo PCO 3 ducyunniHu, wo € 600amKkom 00 poboyoi HaguyanbHoi npoepamu ([Jodamok B).

9. Jodamkoea iHgpopmayis 3 ducyunniHu HasedeHa y 0o0amkKax

Po6ouy nporpamy HaB4yanbHOI gucuunaiHm (cunabyc):
CKknapeHo: aoueHT Kadeapu NnpoMncnoBoi bioTexHosorii Ta 6iopapmaluii, K.T.H. Knevak |.P.
YxBaneHo kadpeapoto npomncnosoi biotexHonorii ®BT (npoTtokon Ne 12 Bia 24.06.2022 p.)

NoroaxeHo MeToauyHOO KoMmicielo ¢daKynbTeTy bioTexHosorii i 6ioTexHikn (npotokon Ne 9 Big
30.06.2022 p.)
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Jdodamok A
Po3paxyHkoea poboma (npuknaou 3a80aHb)
3aedaHHA 0o eapiaHmie

3aedaHHa Nel. CKnacmu pAouU po3nodineHHA ma HaKpecaumu 2pagiku 014 HacmynHux 0aHux (ous. ceili
sapiaHm).
3aedaHHA Ne2. Po3paxysamu cepedHe). lMopieHAMU yi MOKA3HUKU, OMPUMQHI y pi3HUX eubipKax.
apugpmemuyHe, cepeOHE KeadpamuyHe 8ioxuneHHa ma CV 0118 HacmynHux eapiauiliHux padie (Ous. ceil
sapiaHm
3aedaHHa Ne3. OyiHumu HanexcHicms 00 8ubipKu KpaliHix 3Ha4eHb 8 3a0ayax (Ous. ceili sapiaHm).
3aedaHHa Ne4. [MopisHAlime subipku 8 3a0a4ax (0us. caili eapiaHm).
3ae0aHHA Ne5. 3pobimb 302a7bHi BUCHOBKU CMOCOBHO  MIiHAUBOCMI OO0CAIOHYBAHUX O3HAOK, iX
g8iOMiHHocmell ma 3a2a71bHUX MeHOeH il
BapiaHmu 3ae0aHb (npuknadu)
Bapiaum Nel
MpomsaxcHicmes cepuyesozo Yukay 8 Kapoiozpamax:
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 dimed: 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.
Bapiaum Ne2
Kinbekicmb yacmuHoOK 8yeinna 8 o0Hil eakyosi 'y napameuil:
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 KOHmMponsHoMmy eapiaHmi: 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, 0
2,0,0,2,1,2;,3;,3,4,0,1; 2, 1; 2; 3; 3.
Jdodamok b
MoOdynbHi KOHMpPOAbHI pobomu
ModynbHa KoHmponsHa poboma Ne1l nposodumeca 3a memamu «3aKOHOMIPHOCMI yCrnaOKy8AHHA
O3HQAK 1puU ronieibpudHUX cXpewysaHHAax», «BiOxuneHHA 8i0 Munosux YucesnbHUX CriggiOHOWEHb rnpu
po3wenaeHHi ma ix npu4uHuU», «YcnadkyB8aHHA O3HAK, 34YernaeHuUx 3i cmammioy, «3yerineHe
YCraodKy8aHHSA 2eHi8 Mma KpocuHzaoeep» i npedcmassse coboro supiweHHa 3ada4 (3 3a0auyi, ecbozo 10
6anis ).
OCcHOBHIi munu_3a80aHb:

V' BusHayumu munu 2amem, AKi ymeoprromsb 0COBUHU 3 NeBHUM 2eHOMUNom
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BuzHayumu 2zeHomunu 6amokKie 3a pe3ynemamamu po3UW,ernseHHA 8 Mnepuwomy MOKOIHHI.
Bu3sHa4yumu cniegiOHOWeHHA (heHomunis rnpu cxpewyeaHHi y ocib 3 negHUM 2eHOMUurom.
3a pe3ynbmamamu cxpew,y8aHHA 8U3HAYUMU 2eHomMun ocobu, AKA 00CAIOHYEMbCA.
Y Hawadkie 8i0 cxpewyy8aHHA 0Ci6 3 nMesHUM 2eHOMUNoM pPo3paxyeamu, SUKOPUCMOBYHOYU
30KOH CMOMYYaHHA He3aaexHUX nodit, YyacmuHy ocib 3 negHUM ¢heHomurnom (2eHomurnom).
BusHayumu y HauW,aoKig crniegiOHoOWEHHA 30 cmammio ma 3a (heHoOmMunosuM MPOS8OM O3HAKU
npu cxpewysaHHA ocib, wo Hecyms 03HAKU, 34YerseHi 3i cmammio i po3mawosaHi abo e X abo e
Y —xpomocomi (npu eemepozamemHocmi 4ono8iyoi cmami abo npu eemepoz2amemHocmi
HiHo4oi cmami).
BuzHayumu mun cnadKy8aHHA 3a pe3yabmamamu CXpewyeaHHs (He3asnexcHe, 34ersaeHe: nosHe
34enneHHA abo HasBHICMb KpocuHaosepy). Peaynemamu moxcymes 6ymu npedcmasseHi 8 001X,
8 npoyeHmax abo 8 KinbKocmi ocib.
3a pe3ynemamamu aHani3yr4020 CXPeWy8aHHA 8U3HAYUMU 2eHOMUNU MamMepPUHCbKOi 0cCObUHU
rpu 34erseHHi 2eHis.
BusHayumu munu 2amem, wjo 6yOymb ymeoposamucb y OCOOUHU 3d YyMOBU, U[0 2eHU €
34enneHUmMu (nosHicmiwo abo YacMK0B80, HaABHUL KpPOCUHz208€ep).
3a pe3ynbmamamu aHAMI3yHY020 CXPEeUy8aHHA BU3HA4YUMU 8i0CMaHb MiX¢C  34ernaneHuUMu
2eHamu.

ModynbHa KoHmponobHa poboma Nel (npuknad)

3adaua 1

PocnuHy 2apby3a 3 6inumu su00BMHEeHUMU 7100aMU CXPeuiyeasnu 3 POC/AUHO, W0 Masaa 3eseHi OUCKO-

noOdibHi naodu.

Y nepwomy noKosniHHi 8ci pocauHu manu 6ini uckonodibHi naoodu.

Y Opyzomy rokosiHHI criocmepi2aanocb make po3wenneHHs:

bini  [luckonodibHi 548
bini  Kynacmi 355
Bini  BudosxceHi 61
Hosmi uckornodibHi 129
Hoemi Kynacmi 95
HoemiBudosceHi 14
3eneHi fluckonodibHi 49
3eneHi Kynacmi 28
3eneHi BudosxceHi 5

BusHayumu eeHomunu 6ameokie, 2ibpudie nepwo2o MnoKoniHHA ma ¢eHomurnosi Kaacu y eibpudis

Opy2020 MOKOIHHSA.

3adaua 2

Po3za (i Anna - pidHi cecmpu i obudsi, aK i ixHi 6ambKU cmpaxdarome HIYHOK CAIMOMOK0. Y HUX € we

bpam 3 HOpMasAbHUM 30pOM, @ makoxc bpam i cecmpa 3 HiYHOK cninomoto. Po3a U Anna o0pyxunucs 3

Y0s10-8iIKAMU 3 HOPMAAbHUM 30pOM. B Annu 6ynao 08i Gi84UHKU i YOMUpU XA0MYUKA, W0 CMPaxcdarome

HiYHOW cninomoro. ¥ Po3u - 08a CUHU | OOHbKG 3 HOPMA/AbHUM 30POM | We OOUH CUH, 3 HIYHOH
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cninomoro. CKnadime po-008i0 poduHu. BuzHayme 2eHomunu Po3u, Annu, ixHix 6amekis i ecix dimeli.

AKa limosipHocmb nossu 8 Po3u U Annu OHYKi8, Wo cmpaxo0aroms HiYHOK CiMOMoro, 3a yMO8U, W0 8Ci

iXHi dimu odpyxrcameca 3 ocobamu 3 HOPMAAbHUM 30POM.

3adaua 3
Y aHanizyroyomy cxpewyeaHHi 6ynu ompumaHi HacmynHi cniegioHoweHHA gpeHomurnie y opy2omy
MNOKOAIHHI:
®deHomunu Jocnio
A-B-C- 126
A-B-cc 10
A-88C- 64
A -88 cc 62
aa B- C- 68
aa B- cc 70
aaes C- 14
aa es cc 133

Mobydylime Kapmy xpomocom.
MoOoynbHa KOoHMpoasvHa poboma 2

3a80aHHA Ha MOOyabHUl KoHMpono No2 cKnadaemocs i3 3a0a4 o 8cbomy mamepiany

3MicmogHo20 Modynto «MonekynapHa 2ceHemuKka» (10 3aday rno 1 6any)

OCHOBHi munu 3080aHb:

v
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BusHavyumu e nonynayii yacmomy (Kinekicms) 20Mo-(2emopo3zuzom).
BuszHayumu 8 nonyaayii yacmomy anenis (2eHomunis).
BusHa4umu eceHemu4Hy cmpyKkmypy rnonynauii.
BusHayumu, 4u 3Haxo0umecs nonynauia 8 pisHo8asi.
BcmaHosumu 2eHomunu npomompogHUX ma ayKCompogHUX wmamie 3a pesyssmamamu
pocmy Ha cenekmuHUX cepedosuUax.
3a pe3ynemamamu nepeHocy eceHeMu4YHUX Mapkepie piaHumu Hfr wumamamu E.coli nobydysamu
2eHemu4Hy Kapmy xpomocomu E.coli.
Bukopucmosytodu pesynbmamu mecmy HA KOMIMAeMeHMAuilo  8CMAHOBUMU HAMAEHHICMb
mymauiti 0o nesHuUx nokKycie (po3nodinumu 3a eeHamu) abo eu3HAYUMU KinbKicme 2pyn
KomnaemeHmauyii (eeHis).
BusHayumu nopsa0oK po3mawy8aHHA MOYKOB8UX Mymauili 3a pe3ysemamamu OeneuiliHo2o
KapmyeaHHA .
BusHayumu nopsA00oK po3mauwy8aHHA PeyosuH Ha waasaxy b6iocuHme3sy ma HaseHicmo i
KinbKicmb 2eHemu4Hux 6s0Kie. Peaynemamu moxcyme bymu npedcmassneHi y suenadi mabauyi,
MQsIIOHKI8 pocmy KOAOHIlU Ha Yawkax lempi, mecmy Ha cuHMpogizm.
BusHayumu Kinbkicme nesHuUx HyKneomuoie y cknadi 2eHy, 008M#(UHY 2eHY, W0 KOOYe rnesHull
binoK, sU3Ha4YUMU KinbKicHUl ma AxicHUl ckaao 2eHy abo b6inKy, wo iMm KoOyemaocH.

MoodynbHa KoHmponbHa po6oma Ne2 (npuknad)

1. O64ucnims yacmomy anens A (p) i yacmomy anens a (q) y makux nonynayisx:

a)
6)

AA=36%, Aa=48%; aa=16%
AA=64%; Aa=32%; aa=4%
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8) AA=49%,; Aa=42%; aa=9%

2. Y o0Homy i3 nonozosux 6yOouHKie npomsazom 10 pokie 6yno suasneHo 210 dimeli i3 namonoziyHow pe-
uyecusHow o3Hakor ceped 84 000 HOBOHAPOOH eHUX. BcmaHosimb 2eHemuYHy cmpykmypy nonyaauii
0aH020 Micma 34 Yi€lo 03HAKOH 30 YMO8, W0 80HA 8i0N08i0ae yMo8am MAaHMIKCIl.

3. Y patlioHi 3 HaceneHHamM y 500 000 ocib 3apeecmposaHo 4 X80pux AaAbKANMMOHYpPIED (CNadKy8aHHsA
aymocoMHo-peuyecusHe). BusHayme 4ucno eemepo3u2o0mHux ocib y 0aHili nonynauii.

4. [na mozo wob su3Ha4YUMU 4Yu Hanexcame Mmymauii 00 o00Ho20 abo pi3Hux 2eHie bys nposedeHull
mecm Ha KomraemeHmauiro. a9 4ybo20 NONApPHO cxpeuw,ysanu pi3Hi ninii (HymeposaHi 8id 1 do 12) ma
cnocmepi2anu 3a MNOABOKD Yy HAWAOKI8 HUMME3OAMHUX 20Mo3u2om. Pezynbmamu cxpeuwyeaHb
HaseldeHi 8 mabauyi: «+» - 8 MOMOMCMEI NpPUCymMHi }ummezoamHi 2omo3zuzomu (Qukul mun), «B» -
B80HU 8idcymHi. Po36bulime yi 12 mymauili Ha 2pynu KomnsaemeHmauii.

5./1na susHayeHHs nopsaoKy eeHis 8 xpomocomi E.coli nposenu cepito cxpewysaHs F wmamy 3 pizHUMU
Hfr wmamamu. B KoxcHomy 8unaoKy mnocni0oeHicme rnepeHocy eeHie b6yna pizHa. B mabauyi
HasodumebcA Nopsa0oK rnepeHeceHHsA 2eHis. [1obydylime 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
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. MposedeHe cxpewysaHHA 080x wmamamu cmpenmomiuyemis: Cys Pro Nic'Ade’Cys'Pro’Nic' Ade". IMpu
BUKOPUCMAHHI cenekmusHuUx mapkepie odepxcaHi maki peaynomamu: Nic* Pro” - 0%; Nic* Pro™ - 33%; Nic’
Pro” - 51%; Nic Pro - 16%. BcmaHo8imb 830EMHe po3miljeHHs 2eHie.

7. OmpumaHo 26 aykcompogHux wmamie Aspergillus nidulans. YacmuHa 3 Hux empamuna 30amHicme
pocmu Ha MiHIManbHUX cepedosuuiax, 8 AKUX EOUHUM Oxcepesiom a3omy € CKAAOHI azomemiujyroyi
crnonyKku. Bci wmamu supowyysanu Ha pidHUX meepoux cepedosuwax, 8 AKUX EOUHUM Oxepesom
syaneyto byaa o0Ha i3 cnoayk: a, 6, 8, 2, 0. Bidbupaau mi pe4yoBuHU, WO Mo2aU 3HAX00UMUCbL Ha
memaboniYHOMy wWnsaxy 0xcepena azomy, 8UKOPUCMAHO20 MUM YU iHWUM wmamom. 30amHicms 00
pocmy Ha 0aHOMy cepedosuli OUiHBAAU 30 MOABOK KOAOHIl Ha azapi (Ous. puc.). OyiHime 4Yucno
2eHemu4HuUXx b6710Ki8 mMma nopAOOK pPO3MAwWy8aHHA MPOMIXCHUX MPOOYKMI8 HA WAAXy ymunizayii
8UKOPUCMAHUX Oxcepesn azomy.

8. AnbbymiH cuposamkKu Kpoegi AtoOUHU MAE MOAEKyAAPHY macy 68 400 BuzHaume:

a) KinbKicmb Hykneomudis [IHK, aki kodyromo yeli binoK;

6) dosxcuHy eeHa. MonekynapHa maca o0Hiei amiHokucanomu — 100

9. CKinbKu adeHinosux, mumiounosux, eyaHinosux HyKneomudie micmumeoecsa y ppaemeHmi [HK, akwo 8
HboMy 3HalideHo 950 uyumudunosux Hykaeomuodis, wWo cmaHosums 20% 30207bHOI KinbKocmi
HyKneomudis y ubomy gppazmermi [JHK?

10. O0uH 3 naHuroeie AHK mae monerynapHy macy 72 450. BusHayme Kinbkicms MoHomepis binKa,
3aK0008aH020 8 uili JHK, aKu,o MmoseKyaapHa maca 00Ho20 Hykaeomuda — 345.
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Jdodamok B
MOJIOEHHA
npo peilimuHao8y cucmemy OoyiHKu ycniwHocmi cmyodeHmie
3 ducyunninu «FeHeMuKa»

. Po3nonin HaByabHUX .
Iy HapuanbHuii yac KontposnbHi 3axonu
B TOAUH
3
=
S ayJIUTOPHUX Cemect
KpeauTH YAUHTOP Jlexuii | [Ipaktuuni | CPC MKP PP p
TroaAnH aTecCT.
5 7,5 225 16 10 199 2 1 Ex3amen
PeilimuHe cmydeHma 3 ducyunaiHu cknadaemeocsa 3 6anis, AKi 6iH ompumye 3a:
1) 8i0rosidi Ha NPAKMUYHUX 3AHAMMAX 20 6anis
2) HAMUCaHHA 2 MOOYIbHUX KOHMPOAbHUX pobim (o 45 xeunuH) 20 6anis
4) BUKOHAHHA pO3paxyHKosoi pobomu 15 6anis
5) 8i0noe8idb Ha ek3ameHi 45 6anis

Cucmema pelimuHzosux (eazosux) 6anie ma Kpumepii oyiHO8AHHA
1.Poboma Ha NnpakmMu4HuUX 3aHAMMAX
Bazosuli 6an — 5.

KoxteH cmydeHm 3a cemecmp 8 cepedHboMy 8i0nosioae 4 pa3u 3a ymosu pobomu 6 OH-AaliH
pexumi 3a OucmaHyiliHo2o (3miwaHo20) HasyaHHA abo pobomi 8 yami npu nepexodi Ha o4yHe
HaesuyaHHA. Kinbkicmoe 6anie, HabpaHux 3a 8i0N08idi Ha NPAKMUYHUX 3aHAMMAX, 0opisHoe 20 banam.
3a eidcymHocmi pobomu 8 uyami cmydeHm B8aMAEMbLCA BIOCYMHIM HA 3aHAmMmMSsAx i lomy
B8UCMAB/AAEMbCA «H» 8 XYPHAAI 8i08iI0y8AHb 3aHAMb.

Kpumepii oyiH08aHHA:

8ci npasusbHi 8i0N08iodJ 4,75-5 banis
He 8ci 8i0nosidi HassHi abo He 8ci NPABUsbHI 8i0N08idi 3,0-4,25 banis
s8iocymHs abo HenpasusibHA 8i0N08idb 0 6anis

2.ModynbHa KOHMponabHa poboma
Baeosuli 6aa — 20.

ModynbHa KoHmponbHa poboma Nel (10 6anie) nposodumeca 3a memamu «3AKOHOMIPHOCMI
YCNAaoOKy8AHHA O3HAK puU Moni2ibpuoOHUX cXpeuwys8aHHSX», «BioxuneHHA 8i0 mMunosux YucesbHUX
cnisgiOHowWeHb rnpu po3wernsneHHi ma ix Npu4YuHU», «YCcrnadKy8aHHA O3HAK, 34YeraeHuUX 3i cmammioy,
«3y4erisieHe ycrnaoKy8aHHA 2eHi8 ma KpocuHzos8ep» i npedcmassse coboro supiwieHHs 3aday (3 3a0adyi,
ecboeo 10 b6anis ).

Kpumepii 0yiHH8AHHA:

-npasusbHa 8idnoeids, npasunbHUl Xid pieHHA 9-10 6anis
-8i0r108i0b HernpasusbHA BHACMIOOK MeXHIYHUX

MOMU/IOK, Xi0 piwueHHs npasuabHuUl 7,5- 8,75 b6anis
-HenpasusbHA 8i0noeiob, HenpasuabHUl

Xi0 pilWleHHs, HaA8HI Cymmesi nomusKku 6,0--7,25 6anis
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- po38’A3aHHA Hema abo HenpasusnbHe 0 6anis

MoOoynbHa KOoHmpoabHa poboma No2 (10 6anis).

3a80aHHA Ha MOOYnAbHULU KOHMPOsb CKAAOAEMbLCA i3 3a0a4 Mo 8CboMy mamepiany 3mMiCmoeHo20
mooynto «MonekynapHa eeHemuka» (10 3aday no 1 6any)

Kpumepii oyiHOB8AHHA:

- npasusbHa 8ionoegids 0,9-1,0 6an

- 8i0n08i0b HenpasusbHaA, € MOMUSKU 8 XO0i pilleHHA

asne € po38’A3aHHA 0,60-0,85 6anis
- p038’A3aHHA 8i0cymHe abo HegipHe 0 6anis

MakcumanbHa KinbKicme 6anie 3a MKP: 20 6anis.
3.Po3paxyHKkoea poboma
Bazoesuli 6an — 15.
Po3paxyHkosa poboma cknadaemoca 3 5 3a80aHb, W0 HeobXiOHO BUKOHAMU HA MPUKAAdi €8020
sapiaHmy, sAkuli HasedeHo 8 ,Memodu4yHUX BKA3i8KaX 00 BUKOHAHHA pPO3pPaxyHKosoi pobomu 3
oucyunnidu ,feHemuka”. MakcumasnsHa KinbKicme 60si6 30 UKOHAHHA KOXHO20 3 3a800Hb - 3 banu.
3a nosHy su4epnHy 8i0nosids 3a 3a80aHHA N2 5 moxnuso ompumamu dodamkoso 1-2 6anu.
- MosHa eu4vepriHa 8ionosios 3 6anu
- 8i0N08i0b HEnpasuUbHA 8HACAIOOK MEXHIYHUX

MOMU/IOK, Xi0 piuueHHS npasuabHuUl 2,25-2,75 6anu
- 8i0N08i0b HernpasusbHA 8HACAIOOK 8e/aUKOI KinbKocmi

Cymmesux rnoMusoK, OesiKi KDOKU € 8ipHUMU 1,75-2,0 6an
- HernpasusnbHa 8i0nosidsb, HerpasusnbHUl

Xi0 piweHHA abo Hema p038’A3aHHA 0 6anis

MakcumanbHa KinbKicme 6anie 3a BUKOHAHHA PO3paxyHKoeoi pobomu dopieHioe 5 x 3 6anu = 15

6anis .
LWmpadHi ma 3aoxouyseansvHi 6anu 3a:
-Henid2zomosneHicmos 00 NMPAKMUYHO20 3aHAMMA(HEBUKOHAHE
0OMAaWHE 3080aHHHA, He nid2zomoesneHuli meopemu4Huli mamepiasn) -1 6an
-HeceoeyacHa 30a4a PP - 0,5 3a KoxHuli npocmpoyeHuli 0eHb
-30 CNUCYBAHHA HA KOHMPOAbHUX pobomax, , BUKOPUCMAHHA
MObinbHUX menegpoHie ma iHWUX 2a0X*emie, BUKOHAHHSA iHW 020
sapiaHmy PP 6e3 y3200xeHHA 3 8UKAA0a4em 0 6anis 30 0aHUli 8UO KOHMPOSIIO

-meopyuli Nioxi0 00 BUKOHAHHA NPAKMUYHUX 3080aHb, PP + 1-5 6anis
Po3paxyHOK wKanu cemecmposozo pelimurzy ( RC ):

Takum yuHom, cmapmoasuli pelimuHz CKAaoae:

RC =20+ 20+ 15 = 55 6anie

Exk3ameHayiliHa oyiHKa cknadae: RE = 45 6anie

Takum YyuHom, pelimuHa206a WKana 3 OucyunaiHu cknaodae:
RD = 55 + 45 = 100 6anis.

HeobxidHoto ymoeoto donycKy 00 eK3aMeHY € BUKOHAHHA :
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- BUKOHGQHHA PP
- cemecmposuli pelimuxe 0,5 RC, mobmo 27 b6anis i suuye.

Aodamkosi 6anu Hapaxosyromscsa MinbKu 3a meopyy pobomy y no3aayoumopHi 200UHU (y4acme y
onimniadax, KOHpepeHuisx 3a MpedMmemom, KOHKypCi HaykKosux pobim 3a ducyunaiHorw). MakcumanoeHa
KinobKicmo 6anie 3a cemecmp — 5 6anie. AK BUKAOYEHHA, 30 HAOQHHAM 8i0N08IOHUX OOKymeHmis,
Moxcymoe 6ymu HaoaHi 0o0amkosi 3a80aHHA 074 Mux, Xmo xeopie mpuseanuli yac abo mas iHWi
MOBAX(HI MPUYUHU, WO YHEMOMIusAeanu pobomy 6 oducmaHyiliHomy pexcumi. MakcumanoHa
Kinbkicme 6anie 30 makoi ymosu He nepesuuwye 5 6anis.

KoHmponoeHi 3axo0u, AKi HanucaHi Ha He3ad08inbHYy OYiHKY, abo nponyweHi 6e3 nosarcHux
MPUYUH, He repenucyromsca i 00 302a71b6H020 pelmuH2y He epaxosytomecA. KoHmponsHi 3axoou,
npornyweHi yepe3 NoBaAMCHI NPU4YUHU 3 HAOAHHAM 8i0NM0BIOHUX Mi0MeepoXcyoYux OKyMeHmis, nuuymeo
minbKU y 8uU3HA4YeHi 8uUKnadayem CMPoKU. KoOHmMposaeHi 3axo0u, wo npornyuwieHi 4epe3 xeopoby,
nuwyme nicaa HaOaHHA meou4yHoi 008i0Ku. lMicna cnauey mepmiHie HaNUCAHHA KOHMPOAbHI 3axodu
He nNpoeodAMbCA ma 00 3a2a7bH020 pelimuH2y He epaxosyrombca. OcmaHHiIl mepmiH nikeidauyii ecix
3a6opz2o08aHocmeli no pelimuH208UM 30800HHAM — NepedoCcmaHHili deHb cemecmpy.

Ek3ameH nposodumobca y nucomositli popmi.

Ex3ameHauyiliHa oyiHKa cKknadaemoca 3:

- 8i0noeidi Ha mecmosi 3a80aHHsA binemy (35 x 1 6an) 35 banis
- po38’a3aHHA 3a0ay (10 x 1 6an) 10 6anis
Kpumepii ek3ameHayiliHo20 OYiHO8AHHA:

meopemuYHi _MNUMAaHHA:

v’ npasusnbHa, su4yeprHa 8idnosios 16an
v 8idnosidb npasusnbHa, ane He su4eprnHa abo HEMOYHA, HEMOBHA 0, 60— 0,90 banis
V' Hema 8i0no8idi Ha NuMaHHA abo HesipHa 8i0NosiIdbL 0 6anis

p038°A30HHA 300aY4:

v npasusnbHa 8idnosids 16an
v’ 8idnosidb HernpasunbHaA 8HACAIOOK MEXHIYHUX MOMUSIOK, Xi0

piweHHA npasunbHuli abo 8idNoeidb HernpasunbHa, € NOMUSKU

8 X00i piWweHHsA, ane € po38’A3aHHSA, OKPeMi KPOKU € ipHUMU 0,60 — 0,90 6anie
V' Hema po38’a3aHHA abo HesipHa 8i0nosidb 0 6anis

CymapHa OUiHKaG, Wo 8HOCcUMbCA 8 8i0oMicmb, MOBUHHA MOBHICMI0O 8i0no8idamu oyiHyi 8
enneKkmpoHHomy Kamnyci, 0e oKpyeneHHAa 0ecamux i comux banie npozpamoro He nepedba4yeHo, momy
OKpyareHHA OUiHOK 30ilicCHIOEMbCA y 8i0nogiOHocmi 8o Npasusa Mamemamukxu.

Ana ompumaHHA cmydeHmom 8i0nosiOHUX OYiHOK [i020 pelimuH208a OYiHKa nepesooumsca 32i0HO

mabnuyi:
Rp =Rc + Re TpapuuiiHa ouiHKa
95-100 BiamiHHO
8>-94 Oyxe pobpe
75-84 Fobpe
65-74 3a0BiNbHO
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60 -64 LOCTaTHbO
27<Rp <60 He3a40BiNIbHO
Rc < 27 ab0 He BUKOHaHI iHWi ymoBM
O0MNYCKY A0 eK3ameHy

He JoNYyLWeHUH

lMepecknadaHHA ek3amMeHy, @ MAaKox« nidsuweHHa He3a008inbHo20 RC nposodumeoca y 8idnogioHocMi
0o 2pagpiky nepecknadaHHa 3abopzosaHocmeli

Hdodamok [

EK3AMEHAL[II'7HI TMUTAHHA 3 ANCUNNIIHAN
“TeHemuka”

1. 3aKkoHOMipHOCMI He3anexHo20 cnadKy8aHHA (3adadi).
2. BioxuneHHsA 8i0 munosux YucesnbHUX CriegiOHOWeHb npu po3uernaeHHi (3adadi).
3. Ocobusocmi ycrnadKy8aHHA 03HAK, 34erseHux i3 cmammio (3a0adi).
4. 3uenneHe ycrnadKysaHHA. [PUHYUNU KAPMYBAHHA XPOMOCOM (3a0aYi).
5. 3aKoHOMipHOCMI YUMONAGA3MAMUYHO20 YCNAOKYy8aHHA(3a0aui).
6. OcHOBHI xapakmepucmuku mymauiti ma modudpikauyili (3adadi).
IHOyKoB8aHUU MymazeHe3: MOHAMMA NPo Mymauii, munu mymayili ma ix 2eHemuY4Hi HacaioKu
(3a0qaui).
8. Ocobnusocmi cnadkysaHHA y nonynaayii. 3akoH Xapdi-BaliHbepaa (3adaui).
9. Ocobnusocmi opeaHizayii 2eHeMu4yHO20 anapamy y eykapiom ma npokapiom.
10. HykneiHosi kKucnomu. llepsuHHaG CMPYKMypa HyKAeiHo8uUX Kucsaom.
11. HykneiHosi Kucnomu: pieHi npocmoposoi opeaHizayii JHK ma PHK.

12. Monimopahiam nodsiliHoi cnipani HK.

13. LJeHamypayia ma peHamypauia AHK.

14. Cynepcnipanizayisa AHK ma ii 6ionoziyHe 3HaYeHHs.

15. PHK: munu, 6ydoea, 2eHemuyYHi pyHKuUii.

16. FeHemuyHuli K00. KoniHeapHicmbs 2eHa ma KoOyemozo bisnKa.

17. Cmpykmypa eykapiomu4yHux eeHig: munu nocaidosHocmeli, wo 3ycmpiyaromecs. Mo3aiuHa
bydoesa zeHis.

18. 3azanbHull npuHYUN op2aHizayii 2eHemu4Ho2o mamepiany. leHomu sipycis. MonekynapHa
opaaHizauia 6ak-mepiansbHuUXx 2eHis. Ocobausocmi KoMnakmu3auii 2eHoma eykapiomie.

19. Po3sumok ysaeneHb npo ckaadHy bydosy eeHa. Kpumepii anenizmy. MHoxcuHHUl anenizm FeH ax
00UHUYA yHKUiT, Mymauii ma pekombiHauyii. ToHka 6ydosa eeHis Ha npuknadi r Il nokycy haea T4
(3a0aui).

20. ®@yHKUIT 2eHY. PO38UMOK ya871eHb NPo 2eH AK 0OUHUUH YHKUT.

21. CmyniHuamuli memab6oniam nio KoHMposem 2eHis. [loHamms rnpo eceHemuyHuli 670k ( 3a0ad4i).
22. 3az2aa1bHa xapakmepucmuka rpouecie penaikayii. binku penaikauii ma ix 2eHHa 0emepmiHauis.
23. MexaHizmu pennikayii JHK y npokapiom ma eykapiom.

24. Cucmemu pecmpukuyii-mooudgpikauii sk 00UH 3 MexaHiamis penapayii.
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25. Penapauyia nowkodxceHo AHK: npama penapayia HK, pomopeakmusauia ma cucmemu
sunpasneHHA nomunok AHK-nonimepazamu.

26. EkcyusitiHa penapauia AHK.

27. Cucmemu iHOyKosaHoI penapayii. SOS-penapayis.

28. Penapauia nowkodxceHs [JHK: micmemuy-penapauia, nocmpenaikamusHa penapayis.

29. FeHemu4Ha peKombiHayisa: MOHAMMSA, MUrnu, 3HaQ4YeHHA 8 2eHemuui.

30. MoneKynapHi mexaHiamu 3a2aa1bHOi 2eHemuYHOI peKombiHayii.

31. Cmamesa dugpeperyiayia y 6akmepil. KoH’tozayis.

32. FeHemuy4Ha pekomMbiHayia npu mpaHcgopmayii.

33. TpaHCOyYKYis: 8U3HAYEHHS, OCHOBHI emaru, 3HaYeHHA 8 2eHemuui ma ceneKkyii MikpoopaaHizmis.
34. BukopucmaHHsA KoH’to2auii, mpaHcgopmauii ma mpaHcOyKuyii 015 eeHemuYyHo20 Kapmye8aHHS
(3a0aui).

35. Mnaasmidu: cmpykmypa ma OCHOBHI 81acMuU80CMI, Knacugikayisa naa3mio, poas naasmio y
nepeHeceHHi 2eHemu-4Hoi iHghopmauyi.

36. MobinbHi eeHemuyHi enemeHmu 6akmepiii: HOMeHKaamypa, 6y008a, po3noscto0HeHicme.

37. IS-enemenmu 6akmepili: 6ydosa, 81aCMuUBOCMI, 81/UB HA EKCIPECIID 2eHi8.

38. TpaHcrno3oHu 6akmepil, ix cmpykmypa ma ¢yHKUioHanbHi ocobausocmi.

39. Ekcnpecis eeHemuyHoi iHghopmauyii. OcHosHi emanu AHK-3anexcHOi mpaHcKpunyii.

40. TpaHckpunyia. [NIoHAMMA Npo MPaHCKpUnmMoH. Cmpykmypa npomomopie ma mepmiHamopis.
41. Ocobnusocmi bydosu [AHK-3anexHux-PHK-rnonimepas y npo- ma eykapiomis.

42. Mpouyecine ma cnnaliciHe iPHK 8 knimuHax eykapiomis. AnemepHamuHuli cnaaticiHe.

43. TpaHcasuia eeHemu4yHoi iHgbopmauii. MonekynapHa opeaHizayis pubocom. Pons iPHK ma mPHK
8 UboMy rpoyeci.

44. TpaHcaauia. OcHosHi emanu npoyecy biocurme3y binKa. llocmmpaHcaayilini modugbikauii.

45. Pezynayis akmusHocmi 2eHis y npokapiomis. AdanmusHulli cuHmes chepmeHmis, MOHAMMSA npo
OrnepoH.
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