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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 bioiHxceHepis
0c8imHb020 pisHA bakanasp.

Has4aneHa ducyunaiHa Hanexcums 00 YUKy 3a2a7bHOI Nid2omosKku (Has4anbHi OucyunaiHu
6a3080i nidzomosku).

Mpedmem Has4yanbHOI UCYUNAIHU - DyHOAMEHMAsbHI 30KOHU YyCraOKy8aHHA, 3AKOHOMIipHOCMI
MIHAUBOCMI MA MOAEKYAAPHI MEXAHI3MU (pyHOameHmManbHuUX 6iono2iyHUX AsUW,

Aucyunnina  ,leHemuka” npu3sHayeHa o03Halomumu cmydeHmie 3 ¢yHOAMeHManbHUMU
30KOHAMU  yCriaOKy8aHHA, 3AKOHOMIPHOCMAMU MIHAUBOCMI Ma MOAEKYAAPHUMU  MexaHi3mamu
¢yHOameHmanbHux 6ionoziyHUX Asuw,. OCBOEHHA /02iKU 2eHemu4yHo20 aHani3y HeobxiOHo 014
BUBYEHHSA 2eHeMUKU OKpeMUX 8U0dI8, ceneKuii CinbCbKo2ocrnooapcbKux Kyabmyp pocauH, nopio meapuH,
wmamie npPOMUCAOBUX MIKPOOP2aHi3Mie ma 08 CMBOPEeHHA Op2aHi3mMie 3 fnesHUMU 2eHOMuUnamu.
JucyunniHa 8u3HaA4Yae meopemuyHi ocHosu b6iomexHosnoeii i 3a6e3nevyye hopmysaHHA HeobXiOHUX
KomnemeHmHocmeli y 8idnogioHocmi 0o cmaHdapmy BO cneyiansHocmi bBiomexHonoezii ma
bioiHxceHepis oceimHb0o20 pisHA bakanasp.

3azanbHi KOMNemeHmHocmi

3K 01 - 30amHicmb 3acmocosysamu 3HAHHA Y MPAKMUYHUX CUMyauyisax
3K 05 30amHicmb s4umucs i 080s100i8aMu Cy4acHUMU 3HAQHHAMU
®daxosi KomnemeHmHocmi

®K 5. 30amHicme 30ilicHroeamu eKcriepumeHmasnsHi  00CNiO#eHHA 3 B0OCKOHA/IEHHSA
bionoz2iyHUX @zeHmMis, y MOMYy YUucC/ai BUKAUKAMU 3MIHU Yy cmpyKkmypi cnadkogoeo anapamy ma
yHKUioHanbHIG akmusHocmi 6iono2iyHuUx azeHmis

@K 16. 30amHicmb KoMnAeKcHO aHanizyeamu b6iono2iyHi ma b6iomexHon02i4Hi npouyecu Ha
MOAEKYAAPHOMY MA KAIMUHHOMY Pi8HAX

®K 18. 30amHicmb 8uKopucmogyeamu 3HAHHA MPO WAAxu 6iocuHmesy npaKkmu4yHo YiHHUX
memabonimie 0514 800CKOHANEHHA BiomexHO002ill ix 00epHaHHA

Tpo2pamHi pe3ynbmamu HABYAHHSA

MPH 7. Bmimu 3acmocosysamu 3HAQHHA CKAady ma CMpyKmypu KaimuH pidHux b6iono2iyHux
a2eHmie 071 B8U3HAYEHHA OMMUMQAsIbHUX YMO8 Ky/abmusyB8aHHA Ma omeHuiany 6UKOPUCMAHHA
00CnidHty8aHux KAimuH y biomexHonoeii.,

MPH 11. Bmimu 30ilicHroeamu 6a308i eeHemuyHi ma yuUMOoAo2iYHi O0CAIOHEeHHA 3
B800CKOHAsEHHSA | nidsuweHHa b6iocuHmemuyHoi 30amHocmi 6iono2iyHUX az2eHmie 3 Ypaxy8aHHAM
npuHyunie 6iobesneku, b6iozaxucmy ma 6ioemuku (iHOyKosaHuli mymaeeHe3 3 BGUKOPUCMAHHAM
Qizu4HUX | XiMIYHUX MymaeeHHUX ¢hakmopis, 8i06ip ma HAKOMNUYEeHHA ayKCOmpOogHUX MymaHmis,
nepeHeceHHA eeHemMu4HoI iHghopmayii mouio).



MPH 24. Bmimu aHanizyeamu 6iomexHos102i4YHi npoyecu Ha MOAEKYyAIPHOMY mda KAimuHHOMY
piBHAX.

MPH 26. Bmimu sukopucmogyeamu 3HAHHA MNPO WAAXu 6iocuHmesy nPAKMuU4YHO UiHHUX
memabonimie 0519 800CKOHANEHHA BiomexHOo02ill ix 00epHaHHSA.

2. MpepekBi3nTh Ta NOCTPEKBI3UTU AUCLUUNIHK (MicLe B CTPYKTYPHO-/IOTiIYHIM CXeMi HaBYaHHSA 33
BiANOBiIAHOIO OCBITHLOIO NPOrpPamoto)

Has4yanbHa ducuyunaiHa «feHemuKka» 3a c8oim 3micmom 3aliMae 8U3Ha4YHe micuye 8 nidcomosyi
haxisyie 3 biomexHonozii, 6a3yeMbCA HA 3HAHHAX | HaBUYKAx cmyodeHmis, 3006ymux MpuU 34CBOEHHI
ducyunain «bjonozia KnimuHu», «bioximia», «Mikpobionozia ma eipyconoezia» ma € meopemu4yHoto
6a30t0 01 30CB0EHHA pPAOdy OucyunaiH 0cC8imHix pisHie «baKkanasp», «mazicmp»: «feHemu4Ha
iH#ceHepia 8 b6iomexHosoeiin, «OCHOBU 2eHemu4yHOi Mma KAIMUuHHOI iHMeHepii», «biomexHonozis
aHmubiomukie», « TexHos02is 6i0aM02iYHO AKMUBHUX pev08UH», « EKobiomexHonoeia»

3. 3micT HaBYaNbHOI AUCUUNAIHN
PO3/11/1 1. 3aKkoHomipHOCMI ycriaOKy8AHHSA 03HAK mMa NPUHYUnuU crnadkosocmi
Tema 1.1. 3aKoHOMIipHOCMI YCrIaOKy8aHHA 8 MOHO2I6PUGHUX Ma roi2i6pUGHUX CXpeuly8aHHAX

Tema 1.2. BioxuneHHsA 8i0 munogux YucenbHUX CrisgiOHoWeHb Npu po3wernsaeHHi ma ix npuvuHu.
Tema 1.3. MamepianbHi ocHosu cnadkosocmi
Tema 1.4. FeHemuka cmami. YcnadKy8aHHA 03HAK 34YeraeHux 3i cmammio.
Tema 1.5. 3uenneHe ycnadKy8aHHA 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 miHausocmi
Tema 2.2. XpomocomHi abepayii
Tema 2.3. 'eHHi mymayii
Tema 2.4. IHOyKosaHuli mymauyitiHuli npoyec

PO3/11/1 3. MonynayiliHa ma esonroyiliHa eeHeMuUKa

Tema 3.1. FeHemuka nonynayiti
Tema 3.2. Monynayis — enemeHmMapHa oOUHUUA €800 Uil.

PO3/]I/1 4. MoneKynapHa op2aHi3auia 2eHemu4vHUX npouyecis
Tema 4.1. HykneiHosi Kuciomu AK HOCIii 2eHeMuY4Hoi iHhopmayii
Tema 4.2. OpeaHizayia ceHomie
Tema 4.3. Cmpykmypa i pyHKUii eeHa
Tema 4.4. No3axpomocomHi pakmopu crnnadkogocmi
Tema 4.5. MexaHizmu penapauiliHux npoyecie
Tema 4.6. Pennikauia [/IHK ak nepedymosa nepedayi ceHemu4yHoi iHghopmauyii.
Tema 4.7. FeHemu4Ha pekombiHauis
Tema 4.8. MexaHizmu peanizayii ceHemu4Hoi iHgpopmauii
Tema 4.9. Peaynayia akmusHocmi 2eHis.



4. HaBuanbHi maTepianu Ta pecypcu

baszoea aimepamypa

1. Touybkuli B.M. leHemuka.- Odecca:AcmponpuHm, - 2008.-712 c.

2. MosneKynapHa eeHemuKka ma mexHoA02ii 00cniOHeHHs eeHoma: Haey. nocib./ M.l.[unb,
0./0.CmemaHa, O.1.F0Onesuy ma iH. — XepcoH:0J/14I-I1/1H0C, 2015.-320 c.

3. CiyHaK O./1. leHemukKa. - XepcoH:0/141-M/110C, 2018.-148 c.

4. leHemuka: nidpyyHuk/ A.B. Cuesonob, C.P.Pywkoscebkuli, C.C.Kup'sueHKko ma iH.; 30 peo.
A.B.Cusonoba. - K.:BuoasHu4o-nonizpagivHuli yeHmp «Kuiscokuli yHisepcumem», 2008. — 320 c.

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

HonomixcHa

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

7. 3iHueHKo, Mapia OnexkcaHOpisHa. eHemuKa 3 0CHOBAMU ceneKuii : MemoOuYHi 8KA3i8KU 014
npakmu4Hu 3aHAmMv,2020.-https://evnuir.vnu.edu.ua/bitstream/123456789/18689/1/genet_metod
2020.pdf.

8. 3apuybka, O. "CnadKosi 3aX80PHOBAHHS, MPUYUHU iX BUHUKHEHHS ma memoou 00Cni0nceHHs."
(2018).- http://dspace.tnpu.edu.ua/bitstream/123456789/20157/1/Zarytska.pdf

9. MoneKkynapHa 6ionoeia: nidpy4yHuk/ A.B.Cugonob. - K.: BudasHu4o-nosnizpagivHuli yeHmp

«KuiscbKuli yHisepcumem», 2008. — 287 c.

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

11. Opntok A.l.l'eHemuyHuli aHani3 (8 pocauHHUumMesi). - Xepcon:0/141-I1/1F0C, 2019.-218 c.

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

13. TepHoscoka T.K. FfeHemuyHuli aHani3: Has4. npcib. 3 Kypcy «3az2anbHa eeHemuka». — K.: Bud.oim
«Kueso-MozunaHcbKa akademia», 2010. — 335 c.

14. lesuyk T. A., Kopxcuk O.B., KouaH I.A. "Cy4yacHi npobaemu cnadkosocmi: KoHcnekm nexuii. "
(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.

IHpopmayiiiHi pecypcu
IHmepHem-pecypc «Online Courses Coursera — [eHu i cmaH At00uUHU (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 3Haxo0umoecsa 8 6ibniomeuyi Kl im. leopa CikopceKoeo.
bazosa nimepamypa € 0608°A3K08010 0718 Mi020mMo8KU 00 ayOUMOPHUX 3aHAMb, MOMOYHUX, MOOYAbHUX
KOHMPpOonbHUX pobim ma cemecmposux KOHMPOi8, a MAKOX NPuU 8UKOHAHHI PP.


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

3 0onomincHOK AiMmepamyporo MOXHA 03HAUoMumuce 8 YumanbHuUx 3anax 6ibaiomexu Kl im.
lzopa Cikopcbkoz2o, MemoOdu4yHoMy KabiHemi Kagpedpu npomucsosoi biomexHonoeii ma 6iogpapmauii abo
3Halimu 8 iHmepHemi. OCKinbKU OMPUMAHA I[HGPOPMAYia 3HAYHO PO3WUPHE ma Mo2aubaoe
iHpopmayito, ompumary 3 6a3080i nimepamypu, 03Haliomumuce 3 Heto xo4a 6 Mo 0eAKUX MUMAHHA €
baxcaHum.

HaBuyanbHUIA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYaJIbHOI AUCUUNAIHU

Jlekyilini 3aHamms
Jlekyia 1. 3axkoHOMipHOCMIi ycnadOKy8aHHA 6 Ou- ma nonaieubpudHUX CXpewy8aHHAX. 30KOH
po3wenneHHA. [inome3a yucmomu 2amem. 3GKOH He3AAEHHO020 YCNAOKY8AHHA 2€Hi8. 380POMHE,
aHasni3yro4de, PeyurnpoKHe CXpewy8aHHAa: MOHAMMS, pPosb 8 2eHEMUYHOMY aHAAI3i. 302a7b6Hi hopmynu
po3wernsaeHs Yy Mpoueci He3anexHo20 CcradKy8aHHsA. Ymoseu, wo 3abesneudyroms ma AiMimyrome
BUKOHAHHA 3aKOHi8 I.MeHdenA.
Jlimepamypa: 1,3,4,9, 12,14,15,16
3aedaHHAa Ha CPC: OcHosHi emanu po38UMKY ma 3HA4YeHHA 2eHemuku. [Tpedmem eceHemuku. Micue
2eHemMuKu ceped npupoOHUYUX HAyK, iT 38’A30K 3 iHWUMU HayKamu. [MloHammsa npo cnadkosicme i
MiHAusicme. Po3sumok eibpudonoeiyHux o0ocnioneHsb. Ocobnausocmi eidpudosoziyHo2o memody
I-MeHOens. 3aKoHOMIpHOCMIi yCriaOKy8AHHA MPU MOHO2I6PUGHOMY CXpeulyB8aHHi. 3Ha4yeHHA pobim
I.MeHOdens y gpopmysaHHi memoOosoeii 2eHemuKu
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 2. Knacugikayisa npuyvyuH, Wo CcrpuvyuHArOmMs 8ioxuneHHAa 8i0 ¢opmyn meHOeniecbKoz20
po3wenneHHA. Bzaemoodis anenbHUX 2eHig: HernosHe 0OMiHY8AHHA, KOOOMIHYBAHHA, MA eKCnpPecusHicmo
2eHa. B3aemodia HeanenbHux eeHis. Knacugpikauia munie HeanenbHOi 83AeEMO0ii  2eHis.
KomnnemeHmapHa 83aemo0isa eeHis (Koornepauis, KomnaemeHmapHi ma adumueHi 2eHu). Enicmamu4Ha
83aemMo0ia 2eHis, munu enicma3sy. Ocobausocmi ycriaOKy8AHHA KifbKiCHUX 03HAK. CmamucmuyHi
Mpu4yuHU 8idxuneHs 8i0 scmaHosneHux I.MeHdenem 3aKoHomipHocmeli po3uwiernneHHs.
Jlimepamypa: 1,3,4,9, 12,14,15,16
3ae0aHHA Ha CPC: BidxuneHHs, w0 nos’a3aHi 3 ougpepeHyiliHoro cmepmHicmio. KymyaamusHa ma
HeKymynamueHa nonimepis. MaeliomponHa dis 2eHis. eHu-modugpikamopu. leHHuUl 6anaHc.
Jlimepamypa: 1,3,4,9, 12,14,15,16
Jlekyia 3. lreHemuka cmami. XpoMoCoOMHe 8U3Ha4YeHHA cmami. Cmame ma cmamesi 03HAKU.
YcrnadKyeaHHsA 03HAK, 34eraeHux i3 cmammio 8 pasi eemepo2amemHOCM| 40s108i40i ma #iHo4Yoi cmami.
lonaHOpuyHe ma 2o0s102eHiYHe yCcrnadKy8aHHSA, Nces0oaymoCcoMHi 03HAKU. XpOMOCOMHA meopis
cnadkosocmi T.MopzaHa. lpynu 34yenneHHA 2eHis. [losHe | HernosHe 34erseHHA. KpocuHzosep. OCHOBHI
M0/10#EHHA XPOMOCOMHOI meopii cnadkosocmi. lpuHyunu nobyodosu eeHemu4HuUX Kapm. J/lokanizayis
2eHy. BukopucmaHHsa mpumo4YKo8o2o mecmy 019 8U3HAYEHHSA NOKANI3aUii eeHa 8 epyni 34ernneHHsA.
FeHemuyHi Kapmu. MHoxUuHHI nepexpecmu. IHmepgeperyis. KoegpiuyieHm KoiHyudeHuii. Ocobnusocmi
CNaodKy8aHHA npu yumonaa3mamuy4Hoi cnadkosocmi. Knacugikauia asuwi, uwjo 8ioHocamscs 00
uumonAaImMamu4yHoi cnadkosocmi. YcrnadKy8aHHSA yumonaasmamu4yHoi 4os108i4oi cmepusbHocmi ma
NPAaKmMu4He B8UKOPUCMAHHA Ub020 A8UWA.
Jlimepamypa: 1,3,4,9, 12,14,15,16



3aedaHHa Ha CPC: byoosa ma ¢yHKuii xpomocom. Posb a0pa i yumonnasmu e cnadkosocmi. Kapiomurn.
byodosa xpomocom eykapiomis. [i2aHMCbKi XpOMOCOMU, XPOMOCOMU Muny «AaMIosux Wimok», Wmy4Hi
Xpomocomu eykapiomis. XimiyHuli cknad xpomocom. leHemu4Ha posas mimo3sy i melio3y. Tunu mimosy.
HepeaynapHi munu cmamesozo po3MHOMeHHA (NapmeHo2eHe3, arnomMikcuc, 2iHozeHe3 | aHOpozeHe3) ma
ocobausocmi crnadKyeaHHA 3a yux ymos. JugepeHuiauyia cmami 6 oHmMoeeHesi. Ocobausocmi
YCnaoKy8aHHA 30 NepeUHHO20 MA 8MOPUHHO20 HEPO3XOOHEHHA CMamesux XpomMocom y Opo3oghinu.
YcnaoKysaHHA y AOOUHU 1i0 4ac Hepo3X00MEeHHA cmamesux Xpomocom. Cmameguli xpomamuH. Teopii
8U3Ha4YeHHA cmami. EKcnepumeHmanbHe nepesu3HaYyeHHA cmami. Bnaue iHmMepgepeHuii Ha
KapmyeaHHA 2eHis. LjlumosoeziyHi Kapmu xpomocom. Nopi8HAHHA 2eHEMUYHUX Ma YUMmoso2iYyHUX Kapm.
®akmopu, Wo 8nausarme HA MPOXOOHEHHA KpocuHzosepy. CrpasyHA yuUMONaAa3MamuyHa
cnadkosicme.  [lnacmudHa  cnadkosicms.  MimoxoHOpianeHa  crnadkosicms.  HecripasHA
yumonaasmamu4yHa cnadkogicme ma ocobausocmi crnadKy8aHHA. IHgeKyiliHi  ¢pakmopu ma
03axpPOMOCOMHI enemMeHmMuU KaimuH. lpedemepmiHayia yumonnasmu.

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

Jlekyia 4. MymauitiHa miHnusicme. MymauiliHa meopia I. de ®piza. Xapakmepucmuxka crioHMAHHO20
mymauitiHo2o npouyecy. lMoHAMMA npo memn mymauiti ma yacmomy mymauyit. 30dKOH 20MO0IYHUX
psadie M.l.Baginosa ma (io20 3HA4YeHHA 8 2eHemuui i cenekuii. feHemu4Hi MeXaHi3mMu BUHUKHEHHS
2EHOMHUX ma XpomMocomHux mymauil. FeHomHi mymauii. Knacugikauyia noninnoidis. XpomocomHi
nepebydosu. 302a/16HA XAPAKMEPUCMUKA MA MEXAHI3M iX BUHUKHEHHA. [eHemuyHi echekmu nepebyodos.
leHHi (moykosi) mymauyii. Knacugikauia eceHHUX mymauili 30 MOAeKyAAPHUM MeXaHi3MoM. XapakmepHi
pucu moougikayitiHoi miHausocmi. MMoHAMMA npo Hopmy peakyii. Memodu aHanizy mooudgikayiliHoi
MiHAugocmi.

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

3aedaHHAa Ha CPC: Knacugbikauia mymauild. lMpuHyunu, wo eUuKopucmosyromsca npu Kaacugikayii
mymauil. Knacugikayia e 3anexwHocmi 8i0 3miH eeHomuny. Po3no8cto0xceHHA noninaoidie y npupooi.
MoninnoioHi padu. MexaHi3amu 8UHUKHEHHS 110Aina0idie ma ix wmy4yHe ompumaHHa. Melio3 y aemo- ma

Ha ¢yHKYito eeHis. Egpekm nonomeHHA eeHy. Mymauii 3amiHu azomucmux OCHO8, MOBYA3HI,
HelimpanbHi, HOHCeHC-, micceHC- mymauii. Mymauii 3miHu Yucna HyKneomudis y eeri. Mymauii, wo
npu3eo0ame 00 3Cy8y PAMKU 34YUMYBAHHS 2eHemu4yHoz20 KoOy. Peeepcii. BHympiwHbo2eHHi ma
ro3a2eHHi cynpecopHi mymauii. ®opmMys8aHHs 03HAK, AK pe3yabmam 83demMolii eeHomuny ma ¢hakmopie
cepedosuuia. [lMpuknadu modugikayiliHoi MiHaueocmi y pocauH, meapuH, AOuHU. [lpuHyunu
cucmemamu3sayii  sapiayiliHux padis. OCHOBHI cMAMUCMUYHI XAPAKMepucmuKku MoougiKayiliHoi
MiHausocmi. lNopieHAHHA 080x epyn. CniesiOHOWeEHHA eeHomuny i ymos cepedosuu,a y ¢opmy8aHHi
geHomuny.

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

Jlekyia 5. IHOykoesaHuli mymauiliHuli npouec. Pi3uyHi i ximiyHi mymazeHu ma ix Knacugikayis. Mpami
ma Henpami 8nausu [OHI3yHY020 BUMPOMIHIOBAHHA HA 2eHemudHul anapam. Tunu MOWKOOH EeHb
xpomocom ma [LHK, crnpuyvyuHeHi iOHi3ylo4UM BUMPOMIHIOBAHHAM. 3anexcHicmos Mix 003010 ma
2EHEMUYHUMU e@eKkmamu [OHi3yo4Yux eunpomiHoeaHs. MymazeHHa 0is ynbmpagionemosoi (Y®)
paodiayii. Tunu Y®-nowkodxers [JHK. Bnaus Y®-nowKodxeHb Ha cmpykmypy ma penaikauito JIHK.



OCHOBHI Kaacu ankinyovux mymazeHis. bionoeiyHi mymazeHu, ocobausocmi ix dii. leHemuyHa
2emepozeHHicMb NPUPOOHUX nonynayil, it susHayeHHA ma oyiHKa. Yacmoma 2eHie ma ceHomunis y
nonynayii. 3akoH Xapoi-BaliHbepzaa. ®akmopu OUHAMIKU 2eHemu4HOi cmpyKmypu nonynayid i
MiKpoesontouia (naHmikcis, opeligh 2eHis, muck mymayit, enaue 0obopy). [on08Hi peaynssmamu
MiKpoesosoyii: Bu0oymeopeHHs, ceHemu4vHul noaimopgiam, adanmayii. MexaHizmu sudoymeopeHHs
ma o2o emanu. [eHemu4Ha 2emepo2eHHICMb i 2eHemu4YHUl NoaiMopgiam NpUpPoOHUX 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

3ae80aHHA Ha CPC: Biokpummsa mymazeHHOI Oii peHmeeHi8CbKUX MnpomeHis. Bidkpummasa XimMiYHuUx
mymaezeHis. MymaeeHHa 0is azomucmoi Kucsomu, 2iOpoKcunamiHy, aHana02ié a3omucmux OCHOB.
MpomymazeHu. HenpasunbHe cnapro8aHHA HyKneomudis, Crpu4YUHeHe aKiAYy8aHHAM da3omucmux
ocHos. MixcHumkosi 3'edHaHHA AHK, cnpuyuHeHi ankinyrouumu azeHmamu. FeHemuka nonynayid i if
3HAYeHHA 0519 MeOUYHOI 2eHeEMUKU, cenekuyii, supiweHHA npobaem 36epexceHHs 2eHOPOHOY i biocghepu.
lMpakmu4yHe 6uKopucmaHHA ¢opmyau Xapdi-BaliHbepza. [lonynayia — enemeHmMapHa OO0UHUUA
esosouiliHozo npoyecy. MoHammsa npo mikpoesonouito. NpupodHuli 0obip K eonosHull pywiliHud,
meopyuli pakmop esonrouii.

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

Jlekyia 6. CmpyKmypa HykneiHosux Kucsiom. [lep8UHHG CcmMpyKmypa HyKAeiHogux Kucaom.
Monimopghiam nodsiliHoi cnipani [AHK. AdeHamypauia i peHamypauia [AHK. Lsudkicme npouyecy
peHamypauii  AHK. Hadcnipanizayis AHK, monoizomepasu. 3azanbHi npuHyuUnu opaaHizauii
eeHemuy4yHo20 mamepiany. OpeaHizayis eeHomy eyKkapiomis.. Hykneocoma ma ii 6ydoea. PelizuHe
HyKneocom. icmoHuU ma HezicmoHosi binKu; ix Kaacughikauia ma pyHKYii y npocmoposili op2aHizayii
eeHomy. Apyauli ma mpemil pieHi Komnakmu3auii (HyKAEo0COMHA HUMKA ma XxpoMmamuHoea ¢ibpuna);
domeHHa 6ydosa zeHomy eyKapiom. MemaghasHa xpomocoma — yemeepmull pieeHb NPOCMopPosoi
opeaHizauii IHK. Ey- ma 2zemepoxpomamuH. Xpomomepu. Hadauwkosicms eeHomy eykapiom. IHMpoH-
EeK30HHA 0p2aHi3ayis eeHis eykapiomis. Tunu HyKAeoMUuOHUX nocnidosHocmell, Wo mpanastomecs 6
eeHomi eykapiom. TaHOeMHi nosmopu nocnidosHocmeli AHK. lNaniHopomu. Tenomepasza. CamenimHa
JHK.

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

3aedaHHa Ha CPC: [lpupoda eeHemu4yHo20 mamepiany. [loKa3u poni HykaeiHosux Kucsiom 'y
cnadkosocmi. Ekcnepumenmu @.[pichimca 3 2eHemuyHOi mpaHcgopmauii MHe8MOKokie. Bue4yeHHs
O.Esepi ma liozo cnigpobimHuKamu rnpupoou mpaHcgopmyrovo2o azeHma. EkcnepumeHmu A.Xepwi ma
M.Yeliza. Aocnidu X.®perHkeno-KoHpama 3 PHK gipycy momioHoeoi mo3aiku. HykneomudHuli cknad ma
cmpykmypa AHK ma PHK. Hykaneomudu ma HyKneo3udu. MixHykneomudHuli 38°’a30K. Hykneasu.
FeHemuyHuli K00. Baacmueocmi 2eHemu4yHo2o Kody. MaKkpomornekyasapHa cmpykmypa [HK. MoodeiliHa
cnipane. Modens YomcoHa i Kpika. KoHgpopmauia HyKneomuOHUX 30AUWKIE | MIiHCHYKAeomuoHi
83aemMo0ii 8 HyKneiHosux Kucaomax. MaxkpomonekynspHa cmpykmypa PHK. [leonaHurozosi PHK.
3az2anbHi  pucu  8MOPUHHOI  cmpykmypu  00HOoAaHYto2osux PHK. TpemuHHa cmpykmypa
o0HonaHytozosux PHK. lMapamempu, 30 SKUMU XapaKmMepu3yromes opeaHiayito 2eHomy. llopisHAnbHA
Xxapakmepucmuka 2eHomie sipycie, npokapiom ma eykapiom. Ocobnaueocmi 6ydosu kKancudie i



YNaKoOBKA 2eHemu4yHo20 mamepiany Ha npuknadi bakmepiogazie T4 ma A. bakmepianoHuli 2eHOM.
lMpocmoposa opzaHizayia 6akmepianbHo20 ceHomy. [ToHAMMA npo domeHu. bydosa domeHy
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 7. ToHKa cmpyKkmypa eeHa. YsaeneHHA T.MopeaHa npo 6ydosy ma ¢hyHKuii 2eHa.
®PyHKuioHanbHUU ma pekombiHayiliHuli Kpumepii aneniamy. MHomwuHHUG anenizm. KoHuyenyis
ncesdoaneniamy. Pobomu C.beH3epa 3 8UBYEHHS MOHKOI cmpyKmypu eeHa Ha npuknadi nokycy rll ¢haza
T4. lfeHemu4Ha KomnaemeHmauis MymaHmie 6akmepiogaza T4. Ljuc-mpaHc mecm. MymauiliHa ma pe-
KombiHayiliHa nodinbHicme 2eHa. lMoHAMMSA npo 2o0Mo- ma eemepoaneni. PyHKYii 2eHy. [ToHAMmMsA npo
eeHemuy4Huli 610K. Konuyenuia "oOuH eeH - 00uH epmeHm". CmyniHyacmuli memabonizm nio
KoHmponem eeHie. KoHuenuis "oOuH 2eH — 00uUH noninenmudrull aaHyre" ma ii nodanswuli
po3sumok. [1o3axpomMocomHi akmopu crnadkosocmi. MobinbHi eeHemuy4Hi enemeHmu (MFE)
bakmepili. Biokpumms MTIE 6axkmepili. HomeHknamypa MIE 6akmepili. Po3rnosctooxceHicms MIE ceped
bakmepili. bydosa MIE Knacy . IS-enemeHmu. MIE Knacy Il. PoOuHa Tn-nodibHuUx mpaHcno3oHis. Pazu-
mpaHcrno3oHuU. MexaHiamu  ekcuyuszii ma iHmezapayii 2eHHUx Kacem. Emanu nepemiwieHHA
KOH'to2amueHUX MpPAHCNO30HI8. TPAHCMO30HU eykapiom, ix CMPYKMypHi ma @QyHKYIOHAAbHI
0cobausocmi, NOPiBHAHHA 3 MPAHCIO30HAMU rIPOoKapiom.

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

3aedaHHA Ha CPC: BusyeHHA bGioximMiyHOI ¢pyHKYiI 2eHa. BpodxceHi nomunxku memaboniamy.
BUKOPUCMAHHA AQYKCOMPOGHUX MymaHmie MIiKpoopaaHi3mie 071 8UBYEHHA wWaaxie memaboniamy.
Posmipu ma cmpykmypa nnasmioHux [JAHK. O3Haku 6akmepil, AKi KOHMpoawomes naa3miou.
Knacughikayia nnasmid. Ponae nna3mio e esonouyii 6akmepil. Bidkpummsa MIE 6akmepil.
HomeHnknamypa MIE 6akmepili. Po3nosciodxceHicmoe MIE ceped 6akmepili. MobinbHi 2eHemuyHi
enemeHmu eyKkapiomis. ABMOHOMHI Ma Hea8MOHOMHI KOHMPOAOKYi enemeHmu KyKypyo3u (Ha
npuknadi Ac ma Ds-enemeHmig). P-enemeHmu 0Opo3oginu. PempompaHcno3oHu eykapiom. bydosa
pempompaHcrno3oHie kaacy . Ty-enemeHmu Opixoxcie ma copia-nodibHi enemeHmu 0Opo3oginu.
ModibHicmb pempompaHcrnio3oHie ma pemposipycie. Posb 380pomHOI mpaHCKpunyii 8 ybomy npouyeci.
PempompaHcno3oHu Kaacy ll.

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

Jlekyia 8. MexaHizmu penapauiliHux npouyecis. Cucmemu pecmpukxuii i modudgpikauii y 6akmepili. Peakuii
npamoi penapayii AHK. ®omopeakmusayia. [eankiny8aHHA QAKiAbLOBAHUX A30MUCMUX OCHO8 Mma
ankinmpugocgamis. Penapauis 00HOHUMKOBUX po3pusie 3a 0donomozoro [AHK-niea3. ExkcuyusiliHa
penapayis. lMocmpennikamueHa (pekombiHauiliHa) penapayis. Poae y usbomy npoueci RecA-6inka.
Penapauia nomunkoso cnapeHux Hykneomuadis. Penapayis 08oHUmKosux po3spusis y JHK. PenapamusHi
npouecu, wo JiHOyKyrombca. [eHemuyHa peKombiHayis y eyKapiom. MoneKyaapHi MexaHizmu
pexkombiHauii. FfomonoeiyHa pekombiHayia. Modenb comonoziuHoi pekombiHauii P.Xonides. leHemu4Huli
aHaniz pekombiHauyii. FeHHa KoHsepcif. PopmysaHHA i bydosa CUHANMOHEMAbHO20 KOMIIAEKCY VY
eykapiom. Calim-cneuugiyHa pekombiHauyisa. MexaHizamu iHmezpauii e2eHomMy ¢haea Aamb60a 8 Xxpomocomy
E.coli ma liceo supizaHHA 3 xpomocomu. eHemuuyHa pexkombiHauia y npokapiomis. KoH'toeauis y
6akmepili. eHemuyHa mpaHcgopmayia 6akmepil. Xapakmepucmuka cmaHy KomrnemeHmMHocmi
b6akmepili. Emanu mpaHcgopmauyii. TpaHcOyKuia 6akmepil. CneyugpiyHa ma HecneyugpiyHa
MpPAHCOyKyis.

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



3ae0aHHA Ha CPC: Pennikauia AHK Ak nepedymosa nepedayi 2eHemu4vHoi iHgpopmayii. 3az2anbHa
Xxapakmepucmuka npoyecie pennikauii. MonekynapHi mexariamu pennikayii JHK ma PHK. lNopigHAnbHa
xapakmepucmuka AHK-nonimepas npokapiom ma eykapiom. Emanu pennikayii HK. lNoHamma npo
pennikoH. CekcOyKuyia. Cnocobu KapmyeaHHA 2eHie npu KoH'toeauii. Po3noscrodiceHicms KOH 'to2auii
ceped bakmepili. BuKopucmaHHA KOH'to2auii 8 2eHemMu4YHoOMy KOHCMPpyo8aHHi 6akmepil. eHemu4He
KapmysaHHs 3a O00MNOMO0200 MpaHcgopmauii. BukopucmaHHA mpaHcgopmauii 8 2eHemuyHomy
KOHCMPYIOBAHHI  wmamie. YmeopeHHA mMpPaHCOYKYyr4YUX HYACMUHOK ¢aza naamb0a. AbopmusHa
MpPaHCOyKYia. BukopucmaHHA MPAaHCOYKYii 0nA 2eHemu4yHo20 KApMyB8AHHA MA KOHCMPYHBAHHA
wmamis. TpaHceKyis.

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

Jlekyia 9. MexaHiamu peanizauii eeHemuy4Hoi iHpopmauii. TpaHckpunuis. FeHu npokapiom ma
bakmepioghaeis. byoosa npomomopis, SD-nocnidosHocmel. PHK-nonimepasu npokapiom. TpaHcAAyis.
AmiHoayunroseaHHa mPHK. bydosa pubocom npokapiom ma eykapiom. @yHKUIOHAAbHI aKmusHocmi ma
YHKUiOHAnbHI OinaHKU 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 gipycie eyKkapiom.
PeaynamopHi QinAHKU, W0 KOHMPOAKMb MPAHCKPUNyito 8 eykapiom (mpomomopu, mepmiHamopu,
eHxaHcepu, calineHcepu, iHcynamopu). Byooea PHK-nonimepas 1, Il ma Ill. binkosi ¢akmopu
mpaHckpunuii 8 eykapiom. [MpoyecuHe nepsuHHUX mMpaHcKpunmie. Criaalicocomu. TpaHccnaalicuHe.
AnbmepHamusHuli cnaalicuHe. CnaalicuHe mPHK. . IHiyiayis mpaHcasayii. binkoei ¢hakmopu iHiuiayii
mpaHcasyii. EnoHeayis. binkosi hakmopu esnoHeayii ma ii pe2ynrosaHHA. TepmiHauis mpaHcasauii.
Jlimepamypa: 1,2,3,4,9,10,14,15,16

Jlekyia 10. PezynAauyia akmueHocmi 2eHis. PigHi pe2ynreaHHA aKMUBHOCMI 2eHie y rnpokapiom.
Pe2ynto8aHHA ~mMpaHCKpunuii 'y npokapiom. Pe2ynto8aHHA YHKYIOHYB8AHHA /AKMO3HO20 mMa
mpunmodgaHosozo onepoHis E.coli. Peaynsauis akmusHocmi 2eHis y eykapiom. Ocobausocmi opeaHizayii
peaysnamopHux OiffIHOK eeHoma y eyKkapiomis. OCHOBHI ocobsaueocmi pezynto8aHHA MPAHCKpUnyii ma
nocmmpaHcKpunyitiHo2o npoyecuHeay 8 eyKkapiom.

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

3ae0aHHA Ha CPC: OHmoezeHes, AK peanizayis cnaokoso 0emepMiHOBAHOI MPo2pamu pPO38UMKY.
CmabinbHicme 2eHomy Ui OucpepeHUiliHa aKMUBHICMb 2eHie 8 npoueci iHOUBIOyasibHO20 PO3BUMKY.
Pi3HOMaHIMHIicCMb MOAEKYAAPHUX MeXaHi3mie peaynauyii Oii eeHis. AdanmusHuli cuHme3 gepmeHmis.
MoHammsa npo onepoH. Tunu 2eHemuu4Hoi peeynsayii pobomu onepoHa. Exkcnpecis eeHis ¢aza A.
KackaOHe pezyntosaHHA. TpaHcKpunyiliHo-akmusHUli XpoMamuH. PeayanamopHa ponb 2icmoHis,
HezicmoHosux binkis, 20pMOHi8. Pez2ynauia akmueHOCMI eeHi8 Ha IHWUX pieHAX (penaikayis,
mpaHcasayisa, nocmmpadcaauitivi moougpikauii). Mema ma memooonozis eeHemu4yHoi iH#eHepii,
OCHOBHI HAMpPAMU 2eHemu4HOI iHxeHepii MiKpoop2aHi3mis, pOoCaAUH MA MEAPUH, 3HOYEHHA 2eHEMUYHOI
iHM#ceHepii 0n1a po3s'a3ysaHHA 3a0a4 MmedQUUUHU, CinbCbKO20 2ocriodapcmea ma biomexHorsoaii.
Hanucanxa MKP.

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



MpakmuyHi 3aHAMM=A

Mema npakmu4yHux 3aHAMbL 3 2eHemuKku — cgopmysamu y cmyoeHmis 8MIHHA nposooumu
2eHemuy4HUlU aHaMI3, NAAHY8AMU 2eHemu4yHuli eKcrnepumeHm, 8CMAHOB8/08AMU  XapaKkmep
yCnaoKy8aHHA 03HAKU, KifbKicmMb 2eHis, W0 ii 0emepmiHyrtoms, HOABHICMb 83AEMOOIi 2eHi8, 10KANI3ait0
2eHa Ha XpoMOCOMi, yMiHHA 30ilicHroeamu KapmyeaHHA mymauili ecepeduHi 2eHis, nposodumu
KomnaemeHmauyiliHuli aHani3, suxkopucmosyeamu npouyecu 0O6MIiHYy eeHemu4Hor iHpopmMauyiero
(mpaHcghopmauito, KoH’to2auyito ma mpaHCOyKyito) y MiKpoopeaHiamie 014 KapmyeaHHsA, obupamu
memoO ceneKuii 8i0nosidHo 00 00CnidHy8aHO20 06°€KmMy, 8U3HAYAMU 2eHeMu4Hy CmpyKmypy
nonynAyii ma 4yacmomu OKpeMux 2eHi8 ronynAayii, aHanisyeamu eKcrepumeHmasnbHi pesysnsmamu,
ompumaHi npu 00cnioOnceHHi 3aKoHOMipHOcmeli cnadkogsocmi ma MiHaAuUBoCMi, yMiHHA pobomu 3
HAYKOB80K Ma MemoOU4YHOK fimepamyporo.

lpakmu4Hi 3aHAMMA nose2wyrms PO3YMIHHA mMA 30C80€EHHA (AKMU4YHO20 Mamepiany,

3a6e3ne4yyromo OpMyB8aHHA y CmMyoeHmi8 02iKu 2eHemMu4Ho20 aHanily, 30amHocmi 00 aHanizy
2eHemuYHUX ABUW, Ha pieHi iHOUBIOyanbHO20 2eHOMY ma nonyaauili, 30amHocmi 00 aHANI3y OCHOBHUX
MeXaHi3mie peanizauyii eeHemu4HoI iHghopmayii, cnpusomes PO38UMKO8I MBOPY020 MUC/AEHHS.
MpakmuyHe 3aHAmMmsa 1. 3aKOHOMIpHOCMI YcnaOKyB8aHHA  Mpu MoANiciI6PUOHUX CXpeusyB8aHHAX.
Ocobausocmi ycrnadKyB8aHHA npu 830emMO0ii anesnbHUX mMa HeanesnbHUxX 2eHis. YcrnadKy8aHHS O3HAK Y
M0OUHU. [eHeanoziyHuli Memod. IMo8ipHICHI npouecu y npouecax peanizayii ycrna0Ky8aHHS 03HAKU.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 2. Ycrnadky8aHHA O3HAK, 34YersneHuUx i3 cmammio, 3aaexHUX 8i0 cmami ma
obmexceHux cmammio Ocobausocmi ycrnaOKy8aHHA Npu 34ernseHHi 2eHi8. BUSHQYEeHHA 2pyn 34ernsneHHA..
Jlokanizayis eeHis 8 epyni 34ernneHHA. [MpuHyunu nobyoosu 2eHeMUYHUX Kapm.
Jlimepamypa: 5,6,7,8,11,13
NMpakmuyHe 3aHammsa 3. Ocobausocmi ycrnadKys8aHHA npu npedemepmiHayii yumonaasmu ma npu
Yyonoesiyili yumonaasmamu4Hili cmepunsHocmi. YcrnadkyeaHHA y noninanoidis. Ocobausocmi meliody y
nosinnoidis. XpomocomHi nepebydosu, mo4kosi mymauii ma ix eeHemu4Hi HaAcniOKu. leHemu4Ha
cmpyKkmypa nonynayid.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHamma 4. 3axkoH Xapdi-BaliHbepea ma (ioeo 3acmocyB8aHHA 018 06YucC/aeHHSA
cmpykmypu rionyasayii. FfeHemuyHa 2emepo2eHHIcmb npupoOHUX NonyAayil, i UsHaYeHHA Mma ouiHKa.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMmMA 5. byoosa HyKneiHosux Kucaom. Ocobaugocmi npocmoposoi opaaHizauii ceHomy
MPoKapiomu4HoOI ma eyKapiomu4yHoi KAimuHu.
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHammsa 6. bydosa eeHy. Memodu KapmysaHHA Mymauili ecepeduHi eeHis
(¢byHKUiOHanbHULU  Kpumepili aneniamy, aHAni3 BHYMPpIiWHbLO2EHHOI pekombiHayil, OeneyiliHe
KapmyeaHHs).
Jlimepamypa: 5,6,7,8,11,13
MpakmuyHe 3aHAMMA 7. QyHKYia 2eHy. BusHayeHHA HaABHOCMI 2eHemu4Hux 6s10Kie. BcmaHosneHHA
nocnidosHocmi biocuHmesy pe4yo8uH Ha WAaxy memaboniamy.
Jlimepamypa: 5,6,7,8,11,13
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MpakmuyHe 3aHAMMA 8. [eHemu4yHa pekombiHayia y npokapiom. BUKOpUCMAHHA KOH’t02ayil,
mpaHcgopmayii ma mpaHcOyKuii 014 KapmysaHHA XPOMOCOM. MexaHi3Mu OCHOBHUX 2eHemu4HUX
npouecis (6iocunmes binKy, penapauyia ma pennikauia AHK, peaynsauia akmusHocmi 2eHis)
Jlimepamypa: 5,6,7,8,11,13

6. CamocrTiiiHa poboTa cTygeHTa

CamocmiliHa poboma nepedbayae nid2comosKy 00 MNPAKMUYHUX 3AHAMSb, OMPAytOBAHHA MeEM,
BUHECEHUX Ha camocmiliHe 8UB8YeHHS, CAMOKOHMPOsab HAbymux 3HAHb, OMPayto8aHHA Oxcepen i3
CRUCKY nimepamypu, 8UKOHAHHA PO3PaxyHKo8oi pobomu, Mi0d20moeKa ma BUKOHAHHA MOOY/bHOI
KoHmMposneHoi pobomu (MKP), nid2omoeKa 00 CKAa0aHHA eK3aMeHY, Mmoujo.

Mepenik 3a80aHb y PP HasgedeHo y 00o0amkKy A

Mepenik numaxs 0aa nicczomosku 0o MKP HasedeHo y dodamKy b
PelimuHao8a cucmema oyiH8AHHA HasedeHa K 000amky B

Mepenik numaHe 0718 Nid2omo8KuU 00 eK3ameHy HasedeHo y 0o0amky /[

MoniTUKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCLUUNIHN

MoaimuKka w000 e8ideidyeaHHA. BidsioysaHHA neKyil, NpaKMUYHUX 3GHAMb, 0 MAKOX 8i0CymHicmb
Ha Hux, He oyiHeMbca. OOHAK, cmydeHmam peKomeHOYeEMbCA 8i08idysamu 3aHAMMSA, OCKiNbKU HQ HUX
BUKMAOAEMbLCA meopemuyHuli mamepiaan ma pPo3eusaroMsbCA HABUYKU, HeobXiOHi 0019 ¢opmy8aHHsA
KomnemeHmHocmeli, 8U3HA4YeHUx cmaHoapmom oceimu. Cucmema OYiHIOBAHHA OPIEHMOBAHA HA
ompumMaHHsA banie 3a aKMuBHiCMb CMy0eHmMa, a MAKOX BUKOHAHHSA 3a80aHb, AKi 30aMHi po3euHymu
NPAKMUYHi YMIHHS Mma HABUYKU. 30 (hopc-mMaxopHUX 0bcmasuH (HANpPuKaao, KApaHMuUH, asapiliHi
cumyauii) Hag4aHHA Moxce 8i0bysamucs 8 OH-AAlUH opMi 30 HAKA30M pekmopy yHisepcumemy abo
pPOo3nopAdHeHHAM OeKaHy haKysbmemy.

Monimuka w000 dednaliiHie ma nepecknadaHHA. Pobomu, sKi 30at0mbCsA i3 NopyuwleHHAM mepmiHie 6e3
MOBAMXCHUX MPUYUH, He OuiHrmMbcA. CKAa0aHHA nponyweHux mem 8i06y8AEMbLCA BUK/AOYHO 34
HAABHOCMI MOBAMXCHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi OobpovyecHocmi e6u3Ha4yeHi y po3dini 3 KodeKkcy uvecmi
HauyioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuiscoKuli nonimexHivyHul iHcmumym imeHi lzops
CikopcbKozo». [lemaneHiwe: https://kpi.ua/code.

BuxkopucmaHHA 000amKogux Oxcepen iHgopmayii nid 4yac ouiH8AHHA 3HAHb 3ab60poHeHOo (y m.u.
mMobinbHUX Oesalicis). MobinbHi npucmpoi 003807A9€emMbCA B8UKOpUCMoO8y8amu aAuwe nio 4ac oH-n1alH
mecmye8aHHA Ma BUKOHAHHA PO3PAxXyHKi8. Y pasi eusssneHHA akademiyHoi HedobpoyecHocmi nid 4yac
BUKOHAHHA MOOYsbHOI KOHMpOsabHOi pobomu, iHOUBIOyanbHO20 cemecmposo2o 3a80aHHA  abo
eK3ameHauiliHoi pobomu pe3ynemamu KOHMPOAbHO20 3aX00y He 8paxosyomoecs, a4 cmyoeHm
YCYBAEMbCA 3 KOHMPOALHO20 3aX00Y.
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https://kpi.ua/code

Hopmu emuyHoi nosediHKu. Hopmu emu4Hoi nogediHKu cmyoeHmis i npayigHuUKie susHa4eHi y po30ini 2
Kodekcy uecmi HayioHanbHo2o0 mexHiYHO20 yHisepcumemy YKpaiHu «Kuiscokuli nonimexHivyHul
iHcmumym imeHi lzopa Cikopcbkozo». JemansHiwe: https://kpi.ua/code.

OcKap)3#eHHA pe3ynbmamie KOHMPOAbHUX 30aX00i8 OYiHI8AHHA. CmydeHm MQa€E paso
ap2ymeHmMoBaHO OCKapHUmMu pe3yabmamu KOHMPOAbHUX 30X00i8, MOACHUBWU 3 AKUM KpUumepiem He
Mo2o0xcyromsca 8i0nogioHoO 00 OUiHOYHOR20.

Haes4yaHHA iHO3eMHO MO0B0H. Y X00i BUKOHAHHA 30800Hb6 CmMyoeHmam moxce bymu peKomeHO08aHO
38epHymucs 00 aH2/10MOBHUX Oxcepen.

KoHcynbmayii. [1lidcomoska 00 seKyiliHux, npakmu4yHUX 30HAMb KOHMPO/AbHUX mMa iHOUBIOyasnbHUX
cemecmposux 3a80aHb 30ilicHEMbCA ni0 yac camocmiliHoi pobomu cmydeHmig 3 MOMCAUBICMIO
KOHCYAbMyBAHHA 3 8UKAa0a4yem y 8u3HavyeHul 4yac 3a 0OMNOMO20K efIeKMPOHHO20 AUCMYBAHHA
(enekKmpoHHa nowma, 2yan-Kaac, mesaezpam).

8. Buau KOHTPO/IIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYyaHHA (PCO)

BusuyeHHs OucyunaiHu «leHemuKka» npPornoHyeEMbCA nposooumu 3a MoOYs1bHO-pelimuH2080H0
cucmemoro (MPC). PelimuHe cmydeHma 3 oducyunaiHu cknadaemoeca 3 6anis, w0 8iH ompumye 3a:
pobomy Ha npaKkmuyHux 3aHammsax (20 6anig); HANUCAHHA MOOYAbHOI KOHMpPOoabHoi pobomu (20
banis); BUKOHAHHA po3paxyHKosoi pobomu (15 6anie) ma nucemoeoi 8i0nNosidi Ha ek3ameHi (45 6anis).
Takum 4uHom, pelimuHzo08a wKana 3 OucyunaiHu ckaaoae: RD = RC + RE = 55 + 45 = 100 6anis .
Ek3ameHauiliHa ouiHKa cKnadaemoeca 3: gidnosidi Ha 35 mecmosux nuMaHe N0 MeopemuyHOMY
mamepiany (35 6anig) ma 10 3a0a4 no ocHoeHUM memam (10 x 1 6an) - 10 6anis. HeobxidHoo ymosoro
donycKy 0o ek3ameHy € 0608°A3K08e BUKOHAHHA PP ma cemecmposull pelimuHe 27 banis i suuje.

Ana ompumaHHA cmydeHmom 8i0nogiOHUX OUiHOK (o020 pelimuHe08a OUiHKA nepesooumscs 32i0HO

mabnuyi:

RD = RC +RE TpaauuiiHa ouiHKa
95...100 BiAMIHHO
85...94 aye pobpe
75...84 nobpe
65...74 3340BiNbHO
60...64 AOCTaTHbO

27 <RC< 60 He3aa0BiIbHO

RC < 27 abo He BMKOHaHi
iHWIi yMmOBM JONYCKY
00 eK3aMeHy He JonyLWeHWn

Kpim moeo, 3a HeceoeyacHe BUKOHAHHSA 3080AHHSA, Henid2omoeseHicmes 00 MPAKMUYHUX 3aHAMb
ma KoHmMposnsHUx pobim, y cmydeHma 3 pelimuHay moxyme 3Himamucsa 6anu. [oknadHi ymosu ma
Kpumepii oyiHIOB8AHHA HABOOAMbLCA 8 NMoaAoxceHHi npo PCO 3 ducyunnidu, wo € 0o0amxkom 0o poboyoi
Has4yansHoi npoepamu (flooamok B).
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9. JAodamkoea iHgpopmauyia 3 ducyunniHu HasedeHa y 000amMKax

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cnnabyc):
CknapgeHo: goueHT kKadeapun npomuncnosoi biotexHonorii Ta 6iodapmalii, K.T.H. Kneyak I.P.
YxBaneHo kadeapor npommncaosoi biotexHonorii Ta 6iopapmauii (npotokon Nel6 Big 24.06.2024 p.)

MoropkeHo MeToaMuHOKO KOMicielo ¢akynbTeTy OioTexHonorii i 6ioTexHikm (npotokon Nel19 Big
28.06.2024 p.)

Hdodamok A
Po3paxyHKkoea poboma (npukaaou 3ae80aHs)
3aedaHHs 0o eapiaHmie

3aedaHHa Nel. Ckaacmu psadu po3nodineHHs ma HaKpecaumu 2pagiku 014 HacmynHux 0aHux (0us. ceili
sapiaHm).
3aedaHHAa Ne2. Po3spaxysamu cepedHe). [lopisHaMuU Ui MOKA3HUKU, OMPUMQHIi y pPi3HUX 8ubipkax.
apugpmemuyHe, cepedHE KeaopamuyHe 8ioxuneHHa ma CV 0458 HacmynHux eapiayiliHux padie (dus. ceili
sapiaHm
3aedaHHA Ne3. OuyiHumu HanexcHicme 00 8ubipku KpaliHix 3HayeHb 8 3ada4vax (Ous. ceili sapiaHm).
3aedaHHa Ned. lNopisHAalime subipKu 8 3a0a4ax (Ous. csili sapiaHm).
3ae0aHHA Ne5. 3pobimb 302asbHi B8UCHOBKU CMOCOBHO  MiHAUBOCMI O0O0CAIOHYBAHUX O3HAK, IiX
s8ioMiHHocmell ma 3a2a71bHUX MeHOeHYill

BapiaHmu 3ae0aHb (npuknadu)
Bapiaum Nel
lMpomsaxcHicme cepyeso2o YUKy 8 Kapdiozpamax:
a) 30oposux dimeli: 0,91; 0,71, 0,73; 0,82, 0,67; 0,89, 0,90; 1,00, 0,77; 0,78, 0,72; 0,71, 0,90; 0,68; 0,52,
0,58; 0,59, 0,56, 0,74, 0,54, 0,72; 0,76, 0,74, 0,79; 0,66, 65, 0,85, 0,68; 0.80; 0,86, 0,56, 0,64, 0,69; 0.49;
0,56, 0,74; 0,87; 0,69; 0,62; 0,61, 0,97; 0,83; 0,66, 0,78; 0,89; 0,75, 0,90; 0,81, 0,59, 0,68; 0,53, 0,59;
0,75, 0,81, 0,73, 0,85, 0,72; 0,72; 0,79; 0,86, 0,54, 0,62, 0.94; 0,57; 0,75, 0,73, 0,52; 0,68, 0,85, 0,75;
0,79;0,72;
6) xeopux dimeli: 0,91; 0,86; 0.74; 0,51, 1.07; 0,79; 0,98; 1,16; 0,74, 0,88; 0,84, 0,66, 0,73; 0,91; 1,22;
1,43, 0,81; 0,72, 0,79; 0,98; 0,62; 1,37, 0,94, 0,77, 0.71; 0,85; 0,85, 0.57; 0:83; 1,27; 1,06; 0,73; 0,61;
0,67; 0,75, 0,91, 1,05, 0,54, 0,85, 0,82, 0,79; 0,64, 0,97; 1,17, 1,06, 0.82; 0,58; 0,93; 0,85; 0,96, 1,08;
0,67;0,74; 0,84, 1,03, 0,97, 0,89, 0,63, 0,77, 0,86, 0,61, 0,74, 0,72.
Bapiaum Ne2
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KinbKicmbe yacmuHOK 8yainnsa e 00Hil eakyoni y napameyil:

a) npu 0ii 0,04% po34yuHom nenmony: 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 KOHMponsHomy 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, O,
2;,0,0,2,1;2,3;,3,4,0,1, 2,1, 2; 3; 3.

Hdodamok b
MooynbHa KoHmponvHa poboma

3a80aHHA 30 3MICMOBHUM MOOYAeM «30207bHA 2eHEMUKA» BKAKYAIOMb memMu «3aKOHOMIpHOCM|

YCradKy8aHHA O3HAK Mpu Moni2cibpudHUX CXpeuw,y8aHHAX», «BidxuneHHA 8i0 munosux YucenbHUx

cniggiOHoOWeEHb Npu po3wernaeHHi ma ix npu4yuHU», «YcnaoKy8aHHA O3HAK, 34ersaeHux 3i cmammio»,

«34enneHe ycrnadKy8aHHA 2eHi8 Ma KpocuHzoeep» i npedcmassse coboro supiwieHHA 3a0ay (3 3a0ayi,

ecboeo 10 6anis ).

OcHo8HIi munu_3a80aHb:

v

ASANENIN

<

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

BuzHayumu 2zeHomunu 6amokis 3a pe3ysemamamu po3uiersieHHA 8 rnepulomy MnOKOIHHI.
BusHayumu cniggiOHoWeHHA heHomunnig rnpu cxpewyeaHHi y ocib 3 negHuUM 2eHOMUrom.

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

Y Hawadkie 8i0 cxpewyy8aHHA OCi6 3 rnegHUM 2eHOMUINOM PO3paxysamu, B8UKOPUCMO8YOYU
30KOH CMOAYYaHHA He3anexHux nodil, YyacmuHy ocib 3 nesHUM cheHOMuUNom (2eHomurnom).
BusHa4yumu y Hawa0Kie cnie8iOHOWEeHHA 30 cmammio ma 3a (heHoMurnosuM rnpPos8oM O3HAKU
npu cxpewy8aHHs ocib, ujo Hecymb 03HAKU, 34enaeHi 3i cmammio i poamawosaHi abo 8 X abo 8
Y —xpomocomi (npu eemepozamemHocmi 4on08iuoi cmami abo npu eemepo2amemHocmi
MiHo4oi cmami).

BuszHayumu mun cnadKye8aHHA 3a pe3yabmamamu CXpewy8aHHsA (He3asnexHe, 34ersneHe: nosHe
34ensnieHHA abo HaABHICMb KpocuHaosepy). Pezynbmamu moxcyms 6ymu npedcmasseHi 8 005X,
8 npoyeHmax abo 8 KinbKocmi ocib.

3a pe3ynemamamu aHani3yr4020 CXpewy8aHHa 8U3HAYUMU 2eHOMUNU MamepUHCbKOi 0CObUHU
rpu 34erneHHi 2eHis.

BuszHayumu munu 2amem, wo 6ydyme ymeoprosamuce y 0COBUHU 3a yMOB8U, WO 2eHU €
34enneHumu (nosHicmio abo Yyacmkoso, HaAsHUl KpocuHaosep).
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v\ 3@ pe3synemamamu aHasni3yro4020 CXpeuly8aHHA 6U3Ha4umu 8i0CmaHb MiX  34YernsneHuUmu
2eHamu.
3adauyi 3a 3micmoeHUM Modynem «3az2aabHaA 2eHemMuKa» (NpuKnad)
3adaua 1

PocnuHy 2apby3a 3 6inumu s8udoBH#EeHUMU 1700aMU CXPewysasnau 3 PoC/AUHOW, W0 Mana 3eneHi OUcKo-
nodibHi naodu.
Y nepwomy noKosniHHi 8ci pocauHU manu 6ini OuckonodibHi naoou.
Y Opy20omy NOKoniHHIi cnocmepi2anoce make po3uwenneHHsa:

Bini  AuckornoOibHi 548
bini  Kynacmi 355
bini  BudoseHi 61
Hoemi [JuckonoOdibHi 129
HoemiKynacmi 95
Hoemi BudoesceHi 14
3eneHi uckonodibHi 49
3eneHi Kynacmi 28
3eneHi BudosxiceHi 5

BusHayumu eeHomunu 6ameokis, 2ibpudis nepwo2o MoKoniHHA ma ¢eHomunosi Kaacu y eibpudis
0py2020 MOKOMIHHA.

3adaua 2
Po3za U Anna - pioHi cecmpu 0 0budsi, 8K i ixHi 6ambKu cmpax0arome HIYHOO Cainomoro. Y HUX € we
6pam 3 HoOpmanbHUM 30POM, @ MakKox bpam i cecmpa 3 HiYHOK cainomoto. Po3a U Anna o0pyxcunuca 3
40710-8iKAMU 3 HOPMAAbHUM 30pOM. B Annu 6yno 08i 0iBYUHKU i YOomMupU X/10M4YUKQ, WO CMpPaxoarome
HiYHOW cninomoro. ¥ Po3u - 08a CUHU | OOHbKO 3 HOPMA/AbHUM 30POM | We OOUH CUH, 3 HIYHOH
cninomoro. CKknadime po-008i0 poduHuU. BusHaume 2eHomunu Po3u, Annu, ixHix 6amekig i ecix dimeli.
AKa (imosipHocmeb nosasu 8 Po3u U Annu OHYKi8, Wo cmpax0arome HiYHOK CAiNomMoto, 3a ymosu, Wo &ci
iXHi dimu o0dpyxcameca 3 ocobamu 3 HOPMAAbHUM 30POM.

3adaua 3

Y aHanizyroyomy cxpewyeaHHi b6yau ompumaHi HacmynHi cnieeioHoweHHA peHomunie y opy2omy

MOKOAIHHI:

®eHomunu Jlocnio

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
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Mobydylime kKapmy xpomocom.
3adayi 3a 3micmosHum modynem «MoneKynapHa 2ceHemuka»
3a80aHHA 30 3micmosHUM modynaem «MoneKynapHa 2eHemuka» CKAadaromeca i3 3a0a4 rno
8cbomy mamepiany 3micmosHo2o modysio (10 3a0ay o 1 6any)
OCHO8Hi munu 3a80aHb:

v’ BusHayumu e nonyaayii yacmomy (Kinbkicme) 20mo-(2emopo3zuzom).
BusHa4yumu e nonynayii yacmomy anenis (2eHomunis).

BusHa4umu eeHemu4Hy cmpyKkmypy rnonynauii.

BusHayumu, 4u 3Haxo0umMeCA Nnomnynauia 8 pisHo8asi.

AN NEANE

BcmaHosumu 2eHomunu npomompogHUX ma ayKcompogHUX Wmamie 3a pe3ysbmamamu
poCMy Ha cenekmueHUX cepedosuUax.

<\

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

v\ BuKopucmosyrouu pesysiemamu mecmy Hd KOMIAeMEHMAauilo  8CMaHO8UMU HAMAEXHICMb
mymauili 0o nesHux nokycie (po3nodinumu 3a eeHamu) abo Bu3HAYUMU KinbKicme 2pyn
KommnaemeHmauii (2eHis).

v BusHayumu nopA00K po3malwy8aHHA MOYKosUX mymauili 3a pe3ynemamamu deneuiliHoz2o
KapmysaHHS .

V' BusHayumu rnopA00K po3mauwly8aHHA  pPeyvyosuH Ha wnaxy 6iocuHme3dy ma HaasHicmo |
KinbKicmb 2eHemuyHux 670Kie. Pe3ayaemamu moxcyme bymu npedcmassneHi y suenadi mabauui,
MAQsHOHKIB pocmy KOAOHIl Ha Yawkax lMempi, mecmy Ha CUHMPOQi3Mm.

v BusHayumu Kinbkicme nesHuUx Hykneomudis y cknadi 2eHy, 00B8MUHY 2eHy, Wo KOOYe nesHull
6inoK, susHa4YumMu KinsKicHuli ma AaxicHull cknad 2eHy abo b6inkKy, wo im KoOyemsocH.

Mpuknadu 3a80aHsb:
1. O64ucnime 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 byouHKie npomsazom 10 pokie byso sussneHo 210 dimeli i3 namosoziyHow pe-
uecusHow 03Hakor ceped 84 000 HoBOHAPOOHCeHUX. BcmaHosimb 2eHemuyHy cmpykmypy nonyasauyii
0aH020 Micma 3a Yiero 03HAKO 3d YyMOB8, W0 B0OHA 8i0rnosioae ymosam rnaHMIKCil.
3. Y patlioHi 3 HaceneHHam y 500 000 ocib 3apeecmpo8aHo 4 x80pux AsIbKANMOHYpPIED (cnadKy8aHHsA
aymoCcoMHO-peuecusHe). BusHayme 4ucao eemepo3u2omHux ocib y 0aHili nonynauii.
4. [na mozo w06 susHayumu 4u Hanexcames mymauii 00 o0Ho20 abo pi3Hux eeHie bys nposedeHul
mecm Ha KomrsaemeHmauiro. [ 4ybo20 NONAapHO CxXpew,ysanu pi3Hi aiHii (HymeposaHi 6id 1 0o 12) ma
crnocmepi2anu 3a MOABOKHD Yy HAWAOKI8 HUMME3OAMHUX 20Mo3uzom. Pe3ynbmamu cxpeuwyeaHb
HaseldeHi 8 mabauyi: «+» - 8 MOMOMCMSI NPUCYMHi umme3zoamHi 2omo3uzomu (Oukuli mun), «B» -
B80HU 8idcymHi. Pozbulime yi 12 mymauili Ha 2pynu KomnaemeHmauii.
5./[1na susHayeHHs nopadky eeHis 8 xpomocomi E.coli nposenu cepito cxpewysaHs F wmamy 3 pizHUMU
Hfr wmamamu. B KoxcHOMy 8urnadky rnocni0osHicme nepeHocy eeHie 6yna pisHa. B mabauui
HasodumebCcA Nopsa00oK nepeHeceHHs eeHis. Mobydylime kapmy xpomocomu E.coli.
LLImam MopAa0oK nepeHocy eeHis
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H O-thr-leu-ari-ton-pro-lac-ade

4 O-thi-met-ile-mtl-xyl-mal-str

6 0O-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 cxpewysaHHA 08ox wmamamu cmpenmomiuemis: Cys Pro Nic*Ade*Cys*Pro*Nic'Ade". lNMpu
BUKOPUCMAHHI cenekmusHUxX mapKepie odepxaHi maki pesynsmamu: Nic* Pro* - 0%, Nic* Pro™ - 33%; Nic
Pro* - 51%; Nic Pro - 16%. BcmaHogimb 830eMHe pO3Mile€HHA 2eHis.

7. OmpumaHo 26 aykcompogHux wmamis Aspergillus nidulans. YacmuHa 3 Hux empamusna 30amHicme
pocmu Ha MiHIManbHUX cepedosuuiax, 8 AKUX EOUHUM OxcepesioMm a3omy € CKAAOHI azomemiulyroyi
crnonyku. Bci wmamu supowysanu Ha pi3HUX meepoux cepedosuuiax, 8 AKUX EOUHUM Oxcepesiom
syaneyro 6yna odHa i3 cnonayk: a, 6, 8, e, 0. Biobupanu mi pe4yosuHu, WO Moaau 3HAxXo0umuce Ha
memabonivHOMy WAaxy 0xcepena azomy, 8UKOPUCMAHO20 MUM YU iHWUM wmamom. 30amHicms 00
pocmy Ha 0aHOMy cepedosuWw,i OUiHBAAU 30 MOABOK KOMOHIlU Ha azapi (dus. puc.). OyiHime 4ucsao
2eHemuyHux b670Kie ma mnopsa0OK pPO3MAWyBAHHA TMPOMIHCHUX MPOOYKMI8 HA WAAXYy ymunizayii
BUKOPUCMAHUX Oxcepes azomy.

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

a) KinbKicme HyKkneomudis HK, aki kodyrome yeli 6inoK;

6) dosxcuHy eeHa. MonekynapHa maca o0Hiei amiHokucnomu — 100

9. CKinbKu adeHinosux, mumiounosux, 2yaHinosux HyKkaneomuodie micmumecs y ppaemeHmi [HK, aKkujo 6
HooMy 3HalideHo 950 uumudunosux Hykneomudis, wo cmaHoeums 20% 3a2anbHOI KinbKocmi
HyKneomudis y ubomy ppazmeHmi JHK?

10. O0uH 3 naHyrocie AHK mae monekynapHy macy 72 450. BuzHaume KinbKicmbe moHomepis bisnKa,
3aK0008aH020 8 yill AHK, aku,o moseKkyaapHa maca 00Ho20 Hykneomuoa — 345.
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Jdodamok B
MOJIOMEHHA
npo pelimurzo8y cucmemy OyiHKU ycniwiHocmi cmyodeHmis
3 ducyunninu «feHeMuKa»

. Posnoain HaBYaIbHUX .

a HaBuanbHuii yac KounTpobhi 3axoau
= rOJIUH
8
3
@) . .

KpeauTH AyAMTOPHIX Jlekuii | ITpaktuuni | CPC MKP PP Cemectp

TOJIUH aTecT.

5 8,5 255 20 16 219 2 1 Ex3amen

HeobxioHa ymoea Ha84YAHHA HAO OaHOMY KYPCi:

- peecmpayina y 2ya2n-Kaaci 3a susHa4yeHUMU ymosamu;
-aemopu3oeaHe eneKmpoHHe (8 Knacpymi, 3 imeHHo20 melina, Kpawe 3 lll.kpi) nidmeepdxceHHAa
¢akmy o3HaliomneHHA 3 HadaHum PCO 32i0Ho0 HadaHoi ghopmu.

HE 3apeecmposaHum cmydeHmam ma cmyoeHmem, w0 He niodmeepounu o3HaliomneHHa 3 PCO,
pelimuHz208i 3a480aHHA He PO3CUNAOMbCA i He OYiHMbCA

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

1) 8i0N08idi HaO NPAKMUYHUX 3AHAMMAX 20 6arnis

2) HanucaHHA MoOYynbHOI KOHMPObHOI pobomu 20 barnis
4) BUKOHAHHSA PO3paxyHKosoi pobomu 15 6anis
5) 8i0N08idb Ha eK3aMeHi 45 banis

Cucmema pelimuHzosux (eazosux) 6anie ma Kpumepii oyiHO8AHHA
1.Po6oma Ha NpaKMUuU4YHUX 3aHAMMAX
Baeosuli 6an — 5.

KoxceHn cmydeHm 3a cemecmp 8 cepedHboMy gidnosioae 4 pasu 3a ymoeu pobomu 8 OH-naiiH
pexumi 3a OucmaHyiliHo2o (3miwaHo20) HasyaHHA abo pobomi 8 yami npu nepexodi Ha o4yHe
Has4YaHHA. KinbKkicmb 6anis, HAbpPAHUX 3a 8i0N0BIOI HaO NPAKMUYHUX 3aHAMMSAX, 0opieHoe 20 banam.
3a eiocymHocmi pobomu 8 uyami cmydeHmMm 88aXAEMbCA GIOCYMHIM HA 3aHAMMAx i lomy
8UCMABAAEMbLCA «H» 8 XYPHAI 8i08i0y8AHL 3aHAMb.

Kpumepii oyiHOB8aHHA:

8ci npasusbHi 8i0N06idJ 4,75-5 banie
He 8ci 8i0nosidi HasasHi abo He &ci NpasusbHiI 8i0No8ioi 3,0-4,25 b6anis
8i0cymHs abo HenpasusisbHA 8i0n08idb 0 6anis

2.ModynbHa KOHMponsHa poboma
Bazosuti 6an — 20.

ModynbHa KoHmMposabHa poboma nposoouUMsCa 3a Mmemamu «3aKOHOMIPHOCMI yCraOKy8aHHA
O3HAK NpU rnonieibpudHUX CxpewysaHHAx», «BioxuneHHA 8i0 Munosux YucesnbHUX CriggiOHOWeHb rnpu

po3wenaeHHi ma ix npu4yuHu», «YcnadKyB8aHHA O3HAK, 34YeraeHuUx 3i cmammio», «34ernneHe
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yCrnaodKyeaHHsA 2eHie ma KpocuHzoeep» (3 3adaui, ecbozo 10 b6anis) i 3ada4y no ecbomy mamepiany
3MicmogHo20 Modynto «MonekynapHa ceHemuka» (10 3aday no 1 6any)

Kpumepii oyiHO8AHHA:

-npasusbHa 8idnoeids, npasunbHUll Xid pilieHHs 19-20 6anis
-8i0r108i0b HenpasusAbHA BHACMIOOK MeXHIYHUX

MOMUSIOK, Xi0 pileHHA npasunbHUl 15 - 18,5 6anis
-HenpasusbHAa 8i0nNo8idb, HerpasuabHUl

Xi0 piWeHHA, HaABHI cymmesi MoOMUSIKU 12,0 - 14,5 6anis
- p038°43aHHA 8i0cymHe abo HesipHe 0 6anie

MakcumanbHa KinobkKicmb 6anie 3a MKP: 20 6arnis.

I0enmuyHi eidnoeidi e MKP esaxcaromeca naaziamom ma He OYiHIOHOMbCA, NO8MOpPHe
nposedeHHsa MKP e ybomy eunaodky He npoeooumaocs.

3.Po3paxyHKoea poboma
Bazosuti 6an — 15.
Po3paxyHkosa poboma cknadaemoecqd 3 5 3a80aHb, W0 HeobxiOHO BUKOHAMU HA Mpuknadi ceoeo
sapiaHmy, Kepyr4ucb 3paskom, AKkul  HasedeHo 8 ,MemoOuYyHUX BKa3ieKax 00 BUKOHAHHA
po3paxyHkosoi pobomu 3 ducyunniHu ,leHemuKka”. MaKcumaneHa KinbKicme 6ani6 30 8UKOHAHHA
KOXHO020 3 3a80aHb - 3 6anu. 3a nNosHy su4yepnHy 8i0nosidb 3a 3a80aHHA N2 5 moxcauso ompumamu
dodamkoso 1-2 banu.
- MosHa eu4epriHa 8ionosios 3 6anu
- 8i0N08i0b HernpasuAbHA 8HACAIOOK MEXHIYHUX
MOMUSIOK, Xi0 piuieHHA npasuabHul 2,25-2,75 6anu
- 8i0N08i0b HernpasunbHA 8HACAIOOK 8eaUKOI KinbKocmi
Cymmesux rnoMusoK, OesiKi KpDOKU € 8ipHUMU 1,75-2,0 6an
- HenpasusabHA 8i0nosiob, HernpasuabHUl
Xi0 piweHHA abo Hema po38’A3aHHA 0 6anis
MakcumanbHa KinbKicme 6anie 3a BUKOHAHHA PO3paxyHKosoi pobomu dopieHioe 5 x 3 6anu = 15
6anie .
IdeHmuyHi eionoeidi 8 PP abo suseneHHAa 36ixcHocmeli 8 pobomi 3 pobomamu MUHYNUX POKie

esaxdcaomoca naaziamom ma HE€ oyiHImMbCA, No8MopHe UKOHAHHA PP e ybomy eunadky He
nepedbayeHo. [lpu BUKOHAHHI iHOUBIOYAsbHUX 30804HL Y CNUCKY BUKOpUuCcMaHoi nimepamypu
Hasooumu pocilicbKi 0xcepena 3a60poOHAEMbCA.

PP, AKi 8UKOHAHI nicna 3aKiHYeHHA MepMiHYy BUKOHAHHA, NMPuliMaromecs minbKu y eunaoky

HAABHOCMI MOBAMCHUX NPUYUH 30 HAMUCAHHA [OACHIOBAAbHOI 3aMUCKU | HAOAHHA 8i0Mn08ioHuUX
dokymeHmis. [licna onpuntoOHeHHA pe3ynbmamis nepesipKu 2pyn MAKCUMAAbHA OUiHKA, W0 Moxe
byde ompumana — 0,85 8id miei, wjo nepedbayeHa 3a yeli sud pobim, mobmo 13 banis.

LmpadgHi ma 3aoxo4ysanvHi 6anu 3a:
-30 CrUCYBAHHA HO KOHMPOAbHUX pOboMax, , BUKOPUCMAHHA
MobinbHUX menegpoHie ma iHWUX 2a0xemis, BUKOHAHHSA iHW 020
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sapiaHmy PP 6e3 y32001#eHHA 3 8UKAA0aYem 0 6anis 30 0aHuUl 8UO KOHMPOIHO

-meopyuli Nioxio 00 BUKOHAHHA NPAKMUYHUX 3080aHb, PP

Po3paxyHoK wkKanu cemecmposozo peiimuHzy ( RC ):
Takum yuHom, cmapmoasuli pelimuHz cKnaodae:

RC =20 + 20 + 15 = 55 6anis

ExzameHayiliHa oyiHKa cknadae: RE = 45 6anie

Takum YuHoMm, pelimuH208a WKAAA 3 UCYUNAIHU CKNaOaE:
RD = 55 + 45 = 100 6anis.

HeobxidHoto ymoeoro donycKy 00 eK3ameHY € BUKOHAHHA :

- BUKOHOHHA PP
- cemecmposuli pelimuxe 0,5 RC, mobmo 27 b6anis i suuje.

+ 1-5 6anis

KoHmponoeHi 3axo0u, AKi HanucaHi Ha He3a008inbHY OUiHKY, abo nponyuweHi 6e3 noeaMHux
npu4yuH, He rnepenucyromscs i 00 3adeasnbHo20 pelimuHey He 8paxosyromscs. KoHmMposbHi 3axo0u,
npornyweHi 4Yepe3 No6aM(Hi nNpuvyuHu abo xeopoby 3 HAOAHHAM 8i0roBIOHUX MiIOMeepOHCyoYUX
O0KyMeHmi8, nuwymo MisfibKU y 8U3HA4YeHi sUKnadayem cmpoku. KOHMposabHi 3ax00u, o npomnyuleHi
yepe3 xeopoby, nuwymoe nicand HAOAHHA MeduyHoi 008i0KU. OcmaHHIl mepmiH nikgidauii ecix
3a6opeosaHocmeli no pelimuHzo8umM 30600HHAM — mnepedoCMaHHili 0eHb neped cemecmposum

KOHmMposnem.

Exk3ameH nposodumeca y nucbmosili ghopmi.

Exk3ameHauiliHa OUiHKAG CKAA0aEMbCA 3:

- 8i0noeidi Ha mecmoesi 3a80aHHsA binemy (35 x 1 6an)
- po3s’a3aHHA 3a0ay (10 x 1 6an)

Kpumepii ek3ameHayiliHo20 OYiHO8AHHA:

meopemuyHi NUMAaHHA:

v npasusnbHa, su4eprnHa 8idnosios

v’ 8i0n08idb npasusbHa, ane He su4eprHa abo HeMoYHa, HernoeHa
V' Hema 8i0noeidi Ha numaHHA abo HesipHa 8idnNoeidsb
po38’A3aHHA 300a4:

v npasusnbHa 8idnosids

v’ 8i0nosidb HerpasunbHa 8HACAIOOK MEXHIYHUX MOMUSIOK, Xi0
pileHHs npasunasHuUli abo 8i0nosidb HenpasusbHaA, € MOMUSKU
8 X00i piWeHHs, asne € po38’A3AHHS, OKPEMI KPOKU € 8ipHUMU

V' Hema po36’a3aHHA ab0 HesipHa 8i0nosidb

35 6anis
10 6anis

16an
0, 60— 0,90 b6anis
0 6anis

16an

0,60 — 0,90 6anis
0 6anis

CyMapHa OUiHKa, W0 B8HOCUMbLCA 8 8i0omicmsb, MOBUHHA MOBHICMIO eidnosidamu oyiHyi e

enekmpoHHomy Kamnyci, Oe oKpyeneHHA decamux i comux 6anie npoepamoro He nepedbavyeHo, momy

OKpyareHHA OUiHOK 30ilicHIoeEMbCA y 8idnogidHocmi 8o npasusa Mamemamukxu.
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Ana ompumaHHa cmydeHmom 8i0rno8i0HUX OUiHOK (o020 pelimuHa08a OYiHKA rnepesooumscs 32i0HO

mabnuyi:

Ro =Rc + Re TpapuuiiiHa ouiHKa
95-100 BigmiHHO
8>-94 [yxe pobpe
75-84 Hobpe
65-74 3a/10BiNIbHO
60 -64 [OCTaTHbO
27<Rp <60 He3a[0BiNIbHO
Rc < 27 ab0 He BUKOHaHI iHWi ymoBwm o
He OoNYyLWeHWH
OOMYCKY A0 eK3aMeHY

lMepecknadaHHA ek3ameHy, @ MaKox« nidsuweHHa He3a0o8inbHo20 RC nposodumeca y 8idnosioHocmi

0o epagpiky nepecknadaHHA 3a6op2oeaHocmeii
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Hdodamok [

EK3AMEHALlIﬁHI TMUTAHHA 3 ANCLUNNIIHAN
“Tenemuka”

3aKoHOMipHOCMI He3anexHo20 cnaoKye8aHHA (3adadi).

BioxuneHHsa 8i0 munosux YucenbHUX criegiOHoWeHb nNpu po3uwiernsaeHHi (3adadyi).
Ocobusocmi ycnadKy8aHHA 03HAK, 34ersieHux i3 cmammio (3a0adi).

3uenneHe ycrnadKysaHHA. [IpUHYUNU KAOPMY8AHHA XPOMOCOM (3a0adi).
3akoHoMipHOCMI LUMONAA3MAMUYHO20 YCrNaoKy8aHHA(3adadyi).

OcHosHi xapakmepucmuku mymauiti ma modugpikauili (3adaui).

NS LA WNR

IHOyKoBaHUl MymazaeHe3: MoOHAMMA NPo Mymauyii, munu mymayili ma ix 2eHemu4Hi HacnioKu
(3a0aui).

8. Ocobnusocmi cnadkysaHHA y nonynayii. 3akoH Xapoi-BaliHbepaa (3adaui).

9. Ocobnusocmi opeaHi3ayii 2eHemMu4yHoO20 anapamy y eykapiom ma npokapiom.

10. HyKkneiHosi Kucnomu. lep8uHHA CMpPYKMypa HyKAeiHo8UX Kucsiom.

11. HykneiHosi Kucnomu: pieHi npocmoposoi opzaHizayii JHK ma PHK.

12. Monimopaghiam nodeiliHoi cnipani AHK.

13. JdeHamypauia ma peHamypauia AHK.

14. Cynepcnipanizauia AHK ma ii 6ionoziyHe 3Ha4YeHHA.

15. PHK: munu, 6ydoea, 2ceHemuy4Hi pyHKUii.

16. FeHemuyHuli K00. KoniHeapHicme 2eHa ma Kodyemoeo bisKa.

17. Cmpykmypa eykapiomu4yHux eeHig: munu nocaidosHocmell, w0 3ycmpiyaromecs. Mo3saiyHa
bydoea zeHis.

18. 3azanbHuli npuHYUN opeaHisayii 2eHemu4yHo20 mamepiany. FfeHomu gipycie. MoneKynapHa
opaaHizauia 6ak-mepiansbHux 2eHis. Ocobausocmi KOMNAaKMuU3auii 2eHoMa eyKapiomis.

19. Po38umokK yseneHb npo cknadHy bydosy eeHa. Kpumepii anenizmy. MHoxcuHHUU anenizm leH Ak
00UHUYA yHKYiT, Mymauii ma pekombiHauyii. ToHka 6ydosa eeHis Ha npuknadi r Il noKycy ¢aea T4

(3adaui).

20. ®OyHKUiT 2eHy. PO38UMOK yA8s1eHb NPo 2eH K 00UHUUIO (hyHKYiT.

21. CmyniHuamuli memab6oniam nio KoHmMposem 2eHis. [loHamMmms npo eceHemu4Huli 6710k ( 3a0ad4i).
22. 3az2an1bHa xapakmepucmuka npouecis penaikayii. binku penaikauii ma ix 2eHHa demepmiHayis.

23. Mexanizmu penaikayii AHK y npokapiom ma eykapiom.

24. Cucmemu pecmpukuyii-mooucgpikauii Ak 00UH 3 MexaHi3mis penapauii.

25. Penapauia nowkooxceHs [JHK: npama penapauis [AHK, pomopeakmusayis ma cucmemu
sunpasneHHa nomunok AHK-nonimepazamu.

26. EkcyusitiHa penapauia JHK.

27. Cucmemu iHOyKosaHoI penapayii. SOS-penapayis.

28. Penapauia nowkodxceHs JHK: micmemy-penapauia, nocmpenaikamusHa penapayis.

29. FeHemu4Ha peKombiHayifa: MOHAMMSA, MUu, 3HaQ4YeHHA 8 2eHemuuj.
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30. MoneKynsapHi mexaHiamu 3a2aa1bHOi 2eHemuYHOIi peKombiHayii.

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

32. FeHemu4Ha pekoMbiHayia npu mpaHcgopmayii.

33. TpaHCOYKYia: 8U3HAYEHHA, OCHOBHI emarnu, 3HaYeHHA 8 2eHemuui ma cesneKyii Mikpoopa2aHiamis.
34. BuxkopucmaHHsa KoH’to2auii, mpaHcgopmauii ma mpaHcoyKyii 015 eeHemuYyHo20 Kapmye8aHHS
(3a0aui).

35. Mnaa3miou: cmpyKmypa ma 0CHOBHI 8/1aCMUBOCMI, KAacugikauia naa3mio, poas naasmio y
nepeHeceHHi eeHemu-4Hoi iHghopmauii.

36. MobinbHi 2eHemu4Hi enemeHmu 6akmepili: HoMmeHKaamypa, bydoea, PO3Mo8COOMEHICMb.

37. IS-enemeHnmu 6akmepili: 6ydosa, 81acmMusocmi, 8aU8 HA EKCIPECIID 2eHi8.

38. TpaHcrno3oHU 6akmepil, ix cmpykmypa ma ¢yHKYioHanbHi ocobausocmi.

39. Ekcnipecis eeHemuyHoi iHghopmauii. OcHosHi emanu [HK-3anexcHoi mpaHcKpunyii.

40. TpaHckpunyia. [NloHAMMA Npo MpPaHCKpUnmMoH. Cmpykmypa npomMmomopie ma mepmiHamopis.
41. Ocobnusocmi bydosu [HK-3anexHux-PHK-nonimepas y npo- ma eyKkapiomis.

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

43. TpaHcasuia eeHemu4Hoi iHgpopmauii. MonekynapHa opeaHizauis pubocom. Ponas iPHK ma mPHK

8 Ubomy rpoueci.

44. TpaHcaauia. OcHosHi emanu npoyecy 6iocuHme3sy binka. NocmmpaHcnayilHi mooudgikauii.
45. Pezynayia akmusHocmi 2eHis y npokapiomis. AdanmusHulli cuHmes chepmeHmis, MOHAMMA npo
OMepoH.
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