MIHICTEPCTBO OCBITU I HAYKHM YKPATHU
INPUKAPIATCHKUM HAIIIOHAJIBHUM YHIBEPCUTET
IMEHI BACUJIAA CTE®@AHUKA

DakynbTET/IHCTUTYT NPUPOAHUYMX HAYK

Kadenpa 6iomorii Ta exosorii

CUJIABYC HABYAJIBHOI JUCIHUITJITHA
3arajgbHa OioJioris

Ocsitas porpama Exosoris
Crnemianizarist (3a HasIBHOCT1)
Croemianpaicts 101 Exomnoris

I"anmy3b 3nanb 10 [IpupoaHudi HayKu

3aTtBepKEHO Ha 3acigaHHi Kadenpu
[Tpotokon Ne 7 Bix “13” G6epe3ns 2023 p.

M. IBaHO-®pankiBchk — 2023



Cuna0yc — 11e TOKYMEHT, B SIKOMY PO3’SICHIOEThCSI B3a€EMHA BiAMOBINATBHICTD
BUKJIaJlaya 1 CTyJIeHTa. B HbOMY NpeaCTaBiIsSIOTHCS MPOLETYPH, MOJITUKH, 3MICT
Kypcy, a TakoX KajJeHaap Woro BUKOHaHHA. B cumalyci maroTh OyTH 03BYyYEHI
BUMIpIOBaHI1 11111, SIKI BUKJIa/1ay CTABUTh MEPE CBOEIO TUCUHUILIIHOILO.

CryaeHT Mae 3p03yMiTH, YOrO BIH/BOHA 3MOXKE€ HAaBUMTHCS, YUM CaM€ MOXKE
Oytu kopucHuM I1ei kypc. Cumabyc OKpecitoe KOHUENTYalbHHM Mepexis Bif
«3100yBaHHS 3HaHb» 1 «OJIepKaHHS MPAKTUYHUX HABUYOK» O KOMIIETEHTHOCTEH,
0 X MOXE 3aCBOITH CTYACHT, BUBUarO4u Iiei kypc. Cunmalyc BkIO4ae B cede
aHOTAIlII0 KypCy, MeTy (KOMIIETEHTHOCTI1), Mepesik TeM, MaTepiaiu JJisi YATAHHS,
paBWJia CTOCOBHO 3apaxyBaHHS MPOMYIIEHUX 3aHATh. Ha BiAMIHY BiJl po604YOro
TEMATUYHOTO IJIaHy 1 HABYAJIbHO-METOAMYHOIO0 KOMILJIEKCY AMCLMIUTIHU, CUIaldyc
CTBOPIOETHCS JJIs CTY/ICHTA.

®dopma cunabycy po3risHyTa Ha 3acinanni HMP yHiBepcutety
ITpoTokois Ne BIT «_ » 202 p.

dopma cunabycy 3aTBepkeHa BueHoro pasioro yHIBEpCUTETY
ITpoTokon Ne BT« » 202 p.

Po3poOnuku cunabycy: Cnyuunk Biktop MukonaiioBud — KaHAUAAT
010J0TIYHUX HAYK, TOIEHT Kadenpu 610710r1i Ta eKOIOTii.

Pisanuyk Hamis IBaniBHa — kaHgumaT OIOJIOTIYHUX HAyK, NOIEHT Kadenpu
6ioJorii Ta eKoIorii.



3MICT

. 3aranpHa 1H(popMarlis

. Onuc AuCuuUIIIiHA

. CTpykTypa Kypcy (3pa3ok)

. Cucrtema OI1IIHIOBaHHS KypCy

. O1iHIOBaHHS BIAMOBIIHO /10 rpadiKy HAaBYAIBHOTO MPOIIECY (3pa30K)
. PecypcHe 3a6e3neueHHs

. KonrakTha iHpopmairis

. I[lomiTrka HaBYAJILHOT AUCHUATUIIHA



1. 3aranbHa indopmanin

Ha3zBa qucuummiam

3arajibHa 010J10T14

OcBiTHs nporpama

Exomnoris

Crnemianizaiiis (3a HAsIBHOCT1)

CroerajapHICTh

101 Exooris

["any3b 3HaHB

10 IlpuponHnyi HayKu

OcBITHIi piIBEHb

(6axamaBp/marictp/PhD)

Craryc TUCHMILTIHU

(ocHoBHA/BUOIpKOBA)

Kypc / cemectp

1/1

PO?)HOIIiJI 3a BUJIaMH 3aHATH Ta
TroanHaMH1 HaBUYaHHA (SIKIJ_IO

Jlexmii — 30 rog.
[Tpaktuyni 3auarts — 30 ro.

nepeadadeHi iHmi Buau, noaatu) | CamocrtiitHa po6ota — 120 rog.

MoBa BUKJIaJaHHs YKpaiHChKa

Ilocunanusa Ha calT
JIUCTAHI{IHHOTO HaBYaHHS

https://d-learn.pnu.edu.ua/

2. Onuc TMCHUILTIHA

HaBuanpna pgucuumuiiga «3arajgpHa Ol10JIOTISD) HAIEKHATH 10 O0O00B’I3KOBUX
JTUCHUIUTIH UKy TpodeciiHoi miaroroBku. [ucuurmiina ¢opMye CUCTEMHI 3HAHHS
dbopMyBaHHSA Yy CTYACHTIB O10JIOTIYHOTO CBITOIJISAY, 3HAHb MPO B3aEMOJII0 KUBUX
OpraHi3MiB, IOMYJIAIIN Ta iX yIpyIlyBaHb MK COOOI0 Ta HaBKOJHUIITHIM CEPEIOBHUIIIEM;
ocobnuBocTel (PYHKIIIOHYBaHHS OpraHi3My POCIWH, TBapUH 1 JroauHu. [lornmubneHHs
Ta y3araJibHeHHs iH(opMallii mpo opraHizailio Ta OyJ0BYy OpraHi3MiB POCIIHH, TBApUH
Ta JIIOJIMHHW, OCHOBHI iX OIlOJIOTIYHI PHUCH, NIJISAXH PO3BUTKY Ta B3a€MOAIi IHIIUMH
KOMIIOHEHTaMH MPUPOTHUX EKOCHCTEM.

Metorw CdhopmyBatu ysBICHHS Ipo OI0JOTiI0 SK HayKy, i1 MicIle B CHCTEMi
NPUPOTHUYHNX JWCIUILIIH, O3HAWHOMHTH 3 1i ICTOpi€l0 1 pPO3BUTKOM, METOIAMH
JOCTIDKEHHS, 3aBJIaHHSAMH, JAaTH IPYHTOBHI 3HAHHS 3aKOHOMIPHOCTEH >KHTTEBUX
IPOIIECiB OpraHi3My, Horo QpyHKIIiM, BAHUKHCHHS Ta B3a€MOIIEPETBOPEHHS () YHKITIH
B MPOIIECI POCTY Ta PO3BHUTKY, CHOPMYITIOBATH HAYKOBHM MIAXiM O aKTyaJdbHUX
npobiemM 0ioyorii, TOB’SI3aHUX 3 PO3KPUTTSIM MEXaHI3MIB CHAaJKOBOCTI Ta
MIHJIMBOCTI Ha KIITHHHOMY Ta OpraHi3MOBOMY piBHAX. CKIIACTH IUTICHE YSBICHHS
PO PYIIIHHI CHJIM Ta MUISXW €BOJIOMINHUX MPOIIECIB. Y CBIIOMUTH PI3HOMAHITHICTh
KUTTS Ha 3eMII1.

inaAMHU TUCTIUILIIHH €:

- OTpUMAaHHS 3HaHb I0/I0: OCHOBHUX MPHUHITUIIB OpraHizailii i pyHKIIOHyBaHHS
KUBUX OPTaHi3MiB, 0COOMBOCTEH 1X Oy/10BU Ta OCOOTUBOCTEN MOMUPEHHS 1O
TUTAHETI1; XapaKTepPHUX OCOOTUBOCTEN MiKp00O-, ()iTO- Ta 3001I€HO31B B PI3HUX
€KOJIOTTUHMX YMOBAX; 3HAUEHHS UBHUX OPTraHi3MiB B MPUPOJ1 1 KHUTTI JIOJEH,
iX OXOpOHY Ta BIATBOPEHHS, BMIHHS 3HAXOJWUTHU BIPHI PIillICHHS 3 MUTaHb
30aJIaHCOBAHOTO CIIBICHYBaHHSI JIFOJUHU 1 IPUPOJIH.

- 3aCTOCOBYBATH TEOPETHYHI 3HAHHA 3 OyAOBH, (P1310JI0T1i 1 XIMIYHOTO CKJIAdy




KIIITUH B PI3HUX Tally3gX €KOJOrIi;
- 3aCBOEHHS TEOPETHUYHHMX 3HAHb 3 OKPEMHUX PO3JUIIB 3arajabHOi O10J0rii,

0OTaHIKU Ta 300JI0Tii HAOYTTS MPAKTUYHUX HABUUYOK JIaDOpaTOPHOI poOOTH 3
010JIOTIYHUM MaTepiajioM Ta NOJbOBUX (IOPUCTUUHUX 1 (PayHICTHUHUX
JOCIIIKEHb

- CKJIaCTH YSIBJIEHHS IPO PI3HOMAHITHICTh KMBUX OpPraHi3MiB.

KomnerenTHocTi
3KO01. 3nanns Ta po3yMiHHS MpeAMETHOI 001acTi Ta NpodeciitHOT MiSTBHOCTI.
3K08. 3natHicTh NMPOBEACHHS JAOCTII)KEHb Ha BIIMOBITHOMY PIBHI.
CK14. 3nanHs Ta pO3yMIiHHS TEOPETUYHUX OCHOB €KOJIOT1l, OXOPOHHU JOBKLLIA Ta
30a71aHCOBAHOTO MPUPOIOKOPUCTYBAHHS.
CK15. 3patHicTh 70 KPUTUYHOTO OCMHCICHHS OCHOBHUX TEOpid, METOMIIB Ta
NPUHLIMITIB TPUPOAHUYUUX HAYK.
CK20. 3natHicTh TPOBOJUTH €KOJIOTTYHUI MOHITOPUHT Ta
OI[IHIOBATH MOTOYHUHN CTaH HABKOJHUIIHHOTO CEPEIOBHUIIIA.
CK21. 3gaTHicTh OOTpyHTOBYBATH HEOOXITHICTH Ta PO3POOIIATH 3aX0H, CIPSIMOBaHI
Ha 30epexeHHs TaHAmadTHO-01070TTYHOTO PI3HOMAHITTS Ta (OPMYBAHHS €KOJIOTTYHOT
MEpEexi.

IIporpamui pe3yJibTaTH HABYAHHA

ITP0O3. Po3ymiTH OCHOBHI KOHIIEMIli, TEOPETUYHI Ta MPaKTHUYHI MPOOJIEeMH B Taly3i
MPUPOTHUYNX HAYK, III0 HEOOXIIH1 JJIsl aHAJI3Y 1 IPUHHATTS pilieHb B cpepi eKoIorii,
OXOPOHHU JIOBKIJUISL Ta ONTUMAIIBHOTO TIPUPOIOKOPUCTYBAHHSL.

ITP06. BusiBnatu dakTopu, 110 BU3HAYAIOTh (POPMYBaHHs JaHAIIAPTHO-010JIOTTYHOTO
PI3HOMAHITTAI.

[1P21. VYwmitn oOupaTd oONTHUMalbHI METOAM Ta IHCTPYMEHTAJIbHI 3aco0u ISt
IIPOBECHHS JTOCITIDKeHB, 300py Ta 00pOOKH TaHUX.

3. CTpyKTYypa KYpCY

No Tema Pe3ynbraT HaBYaHHS 3aBgaHHsA

Jlexmis 1. | 3aranmpHa xapaktepuctuka | XKutrs sax xocmiude 1| Tecrn,
JKUTTSL. PiBHi opraHizanii | mpupogHe SIBUIIIC. | TUTaHHA,
’KHBOTO. KniTuHHA Ta HEKIITUHHA | KeHicH
bopmu OpPraHi4HOTO
CBITY. OcHoOBHI
BJIACTHBOCTI JKUTTSL.
EnementapHi cTpykTypH
pIBHIB Ta OCHOBH1
010JI0T14HI SBHUIIA, IO IX
XapaKTEePU3YIOTh.

Jlexmis 2. | Beryn 10 nurtojorii. | Metoau BUBYCHHS | TecTu,
Bionoriuni memOpaHu. CTPYKTYpH Ta | IUTaHHS,
(GYHKI[IOHYBaHHS KIIITHH. | KEUCH
Kunitunani MeMOpaHu,




TPUHIIHTI
KOMITapTMEHTAIlli.
Penienropu KA1THH.

Jlekmis 3.

bynosa xnitunu (1). 3aranbHuii
OTJIsiA.

[MuTomnnazma 1
IATOCKEIIET. [Muxio3.
OpraHenu HOUTOIUIA3MU:
KJacudikariis.
HememOpanHi  KJIITHHHI
opraHenu: 0coOJHUBOCTI
OyaoBH Ta PyHKIIII.

Tectn,
MMUTAHHA,
Kelcu

Jlekmis 4.

bynosa KIIITHHA (2).
MembpanHi KJIITUHH1
OpraHenu.

OnHomeMOpaHH1
KJIITUHHI OpraHeyu:
eHJOIIa3MaTUYHa CiTKa
(rmajeHbka Ta MIOPCTKA)
KOMILIEKC INonw ki,
J130COMH, TEPOKCUCOMHU.
JIBoMeMOpaHH1 KJIITUHHI
OpraHeyiu: MITOXOHPII,
TUTACTH/IH.

Tectn,
MUTAHHA,
KencHu

Jlexmis 5.

Kiituane sapo.

[lenTpanbHuii

iHbopMaIiiiHul  anapat
KJIITUHHU. CrpykTtypa
1HTEepda3HOTO spa.
XpoMaTHH: CTPYKTypa Ta
byHKIIi. Opranizaiis
CIIaJIKOBOTO  Marepiaiy.
XpOMOCOMHUI  aHAJI3.

Snepue.

Tectn,
MMUTaHHA,
KencHu

Jlekmis 6.

Opranizariist KJIITHH y 4Yaci.

JKutreBuil Ta KIITUHHHAN
MUKJIM KJIITUH: MOKJIUBI
HaIPSIMU Ta
nepioguzamis. Crnocobu
OJTUTY COMATHUYHUX
KIIITAH: MITO3, aMiTo3.
3MIHM KIITHH Ta IX
CTPYKTYP i qyac
MITOTHYHOTO UKITY. PicT
KIIITUH, (aKTOpU POCTY.
[ToHATTS TIPO MITOTHYHY
AKTUBHICTH KJIITHH.
[lopyiieHHst MiTO3y.

Tectn,
MMUTAHHA,
Kencu

Jlexmsa 7.

Meiios. ['ameroreunes.

Meito3: ¢asm  Ta ix
IIUTOTCHETUIHA
XapaKTePUCTHKA.
MexaH13MH, K1

Tectn,
MMUTAHHA,
KelcHu




MPU3BOJISITH bi (o)
T€HETUYHO1
PI3HOMAHITHOCTI ~raMer.
CraTeBl KJIITUHA JIOOUHU
IIMTOreHETUYHA
XapaKkTepUCTUKA  SIKICHI
BIZIMIHHOCT1 BIJ
COMAaTHYHUX KJIITHH.
["'ameTtorenes:
CriepMaToreHes Ta
OBOT'€HE3.

Jlekmis 8.

3amaigHeHHS.

CrocoOu  3aruIigHEeHHS.
Eranu 3ammigHeHHs ta ix
XapaKTEPUCTHKA.
[lopyieHHs
3aIUTIHEHH, Horo
Haciigku. [laprenorenes.

Tectn,
MMATaHHS,
KelcHu

Jlexmis 9.

OHTOTreHes: peHaTaJIbHUN

nepioJ.

OnTOreHes Ta  WOro
nepioaun3aitis.
EmOpionansHut  mepion
PO3BUTKY, WOro eTamu:
poeMOpiOHAIbHU I
nepion, 3aILTIAHEHHS,
3WUTOTA, TpoOIIeHHS,
racTpyJssis, TICTO- Ta
opranorenes. IIpobimema
JeTepMiHaIii Ta
B3aemMoii  Oi1acToMepis.
EmOpioHanbHa 1HYKITIS.

Tectn,
MMUTAHHA,
Kencu

Jlexmis 10.

MexaHizmMu poCTy

MOp(QOTeHE3Y.

Ta

Mopdorenes Ta  picT.
['eHeTHUHMIT ~ KOHTPOJIb
PO3BHTKY.
HudepeniitoBanas
KJIITHH, 3apPOJIKOBUX
JIACTKIB, TKaHUH.
@akTOpu  CEpEeIOBUIIA,
110 BHKJIUKAIOTh
MOPYIIEHHS PO3BUTKY.

Tectn,
MMUTaHHA,
Kencu

Jexmisg 11.

[TocTembOpionanbHUI
OHTOTEHE3Y.

nepion

[TocTHaTaIbHAM
PO3BUTOK.
HeiliporymopansHa
peryJISIis poIeciB
pocTy 1 pPO3BUTKY:
CITIBB1THOIIICHHS
IpoILeCiB  pOCTy  Ta

Tectn,
MMUTAaHHA,
KelcHu




U epeHIIIOBaHHS y
MOCTHATAILHOMY

nepioai.  Crapictb
3aBepLIAILHUN

OHTOT'€HE3Y: Cy4acHi
Teopii CTapiHHS,
KJIIHIYHA Ta OloJoriyHa
CMEpTb. Tpusainictb
KUTTSA Ta  NpoodsieMu
JTIOBTOJIITTS:
TE€POHTOJIOT IS
repiatpis.

SAK
cTaln

Ta

Jlekmis 12.

OCHOBHI PEYOBUHU KJIITHUHH.
Heopraniuni KOMIIOHEHTH
KJIITUHU. Opraniuni
KOMITOHEHTH KJIITHHMU:
BYTJICBOJIM Ta JIITI/IH.

OcHoBHI pPEYOBUHHU
KJIITUHU. Bona, i
BJIACTHUBOCTI Ta pOJIb B
opraHizmi. Byrnesoau Tta
ix knmacudikaris. Jlimigu.
CTpyKTypHI KOMIIOHEHTH
JIITIB.

Tectn,
MMUTAHHA,
KencHu

Jlexmig 13.

Opraniusi
KJITUHU: OLIKH.

KOMITOHCHTH

XiMIYHMHI CKJIaJ OUIKIB.
CtpykTypa OUIKIB.
XiMiuHi 3B'SI3KU B
O1KkoBiN Mosiekyi. PiBHI
CTPYKTYpHOi oprasizarii
MoJieKynu Oinka. binkwu.
Knacudikaris.

Tectn,
MMUTaHHA,
KelcHu

Jlekmisa 14.

HyxkiieTHOB1 KHCIIOTH.

bynosa monexynu JIHK.
Hykneornmu.  IlpaBuia
E. Yapradda.
[IpocTopoBa opraHizaitis
JIHK.  PuGonyxkneinosi
KHUCJIOTU T 1X THUIIU.

Tectn,
MMUTAHHA,
Kencu

Jlexmisa 15.

3arasibHa XapaKTepPUCTHKA
(dbepMeHTIB. Kinetuka
(hepMEHTaTUBHUX PEAKITIi.

bynosa
dbepmenTiB. BmactuBocri
dbepmeHTiB.
Knacudikarris
dbepmeHTiB.
depMeHTaTUBHA
KIHETHKA. Perymnsis
dbepMeHTaTUBHOT
aKTUBHOCTI. AjanTars
(hEepMEHTHUX CUCTEM.

Tectn,
MMUTaHHA,
Kencu

[IpakTrune
3aHATTS 1.

Bctyn  nmo  OGiomorii.  PiBHI
oprasizaiii xuBoro. OCHOBHI

Kurra gxk KoOCMIiyHE 1
MIPUPOTHE SIBULLIE.

Tectn,
MMATaHHS,




npaBuiia poOOTH B O10JIOTTYHUX
nabopaTopisix.

KniTnaHA Ta HEKIITHHHA
dbopmu OpPraHIvYHOTO
CBITY. OcHoOBHI
BJIACTHBOCTI JKUTTS.
EnemeHTapHi CTpYyKTypHu
piBHIB Ta OCHOBHI
0l0JI0T1YH1 SBUINA, IIO IX
XapaKTEePU3YIOTh.

Kelcu

IIpakTrune
3aHATTA 2.

LIATOJIONI.
010JIOTTYHUX

Beryn

Crpyxrypa
MeMOpaH

a0

Metonu BUBUYCHHS
CTPYKTYpH Ta
(GYHKIIOHYBaHHS KJIITHH.
Knitunni MeMOpaHu,
MPUHITUTI
KOMITapTMEHTAIII.
Penienropu KIITHH.

Tectn,
MMUTAHHA,
Kencu

IIpakTrune
3aHATTA 3.

3aranpHuil  mIaH =~ OyIOBHU
KJIITUHU. XapakTepucThka
HEMEMOpPaHHHUX OpraHell.

[uTomnnazma 1
LIUTOCKEJIET. [uknos.
OpraHeiay I[HUTOILUIA3MU:
KJacudikaris.
HememOpanHi  KJIITHHHI
opraHenid: 0COOJUBOCTI
OynoBu Ta HYHKIIII.

Tectn,
MMUTAHHA,
KelcHu

[IpakTnune
3aHATTS 4.

KJIITUHHI
Mopdo-

MewmbOpaHHi
OpraHenu:
dbyHKITIOHaIbHA
XapaKTEePUCTHKA.

OngnomeMOpaHHi
KJIITUHHI OpraHesnu:
eH/I0IJIa3MaTUYHa CITKa
(rmajzeHpka Ta IIOPCTKA)
KOMILIEKC Ioabmxi,
J130COMH, TEPOKCUCOMHU.
JIBoMeMOpaHH1 KJIITUHHI
OpraHeyid: MITOXOHAPII,
TUTACTH/IH.

Tectn,
MMUTaHHA,
KelcHu

[IpakTrune
3aHATTA 5.

SnepHuii anapaT KIITHHH.

LenTpanbHuii
iHbopMaIliiiHuii  amapat
KJIITUHHU. Ctpyxkrypa
iHTEp(a3HOTO sanapa.
XpOMaTuH: CTPYKTypa Ta
byHKITIT. Opranizariis
CIIaJIKOBOTO  Marepiaiy.
XpOMOCOMHUN  aHaI3.
Snepre.

Tectn,
MMUTAaHHA,
Kencu

[IpakTrune
3aHSTTA O.

KurtreBuit KJIITUHU.

Miros.

UK

KutreBnii Ta KIIITHHHUI
LIUKJIM KIITUH: MOJKJIHUBI
HaInpsMu Ta
nepioauszanis. Crnocobu
Oy COMAaTHUYHHUX

Tectn,
MMUTAHHA,
KelcHu




KJIITHH: MITO3, aMiTo3.
3MIHM KJIITHH Ta 1X
CTPYKTYP mig qac
MITOTUYHOTO IUKIY. PicT
KIITUH, (PaKkTopu poOCTYy.
[ToHATTS TIPO MITOTUYHY
aKTHBHICTb KJIITHH.
[TopymieHHs: MiTO3Yy.

[Ipaktuune | Menotnunuii noaut. Cnemato- | Meiio3: ¢asu  Tta  ix | Tecty,
3aHATTS /. | Ta OBOTCHES. IIUTOTEHETUYIHA MUTaHHS,
XapaKTEePUCTUKA. Kelicu
MexaHi3mu, SIK1
IPU3BOAATH 10
FEHETUYHO1
PI3HOMAHITHOCTI ~TaMer.
CraTeBl KJIITHHH JIIOAUHA
IIUTOTCHETUYIHA
XapaKTEePUCTUKA  SKICHI
BIIMIHHOCT1 BIJ
COMAaTHYHUX KJIITUH.
['ameTorenes:
criepMaToreHes Ta
OBOTEHE3.
[Ipaktuyne | 3amiigHEHHS Ta HOTO eTarH. Crnocobu  3arutinHenHns. | Tectw,
3aHATTA 8. Etanu 3arutinHeHHs Ta iX | TUTaHHS,
XapaKTePUCTHKA. KEHUCcHu
[TopymeHns
3aIUTAHEHHS, Horo
Haciigku. [laprenorenes.
[Ipaktuune | EmOpiorenes Ta iforo eramnu Ontorene3 Ta  Horo | Tectn,
3agATTd 9. nepioau3arris. IMATAHHS,
EmOpionansHuii  mepiof | kelicu
PO3BUTKY, MOr0 €Talu:
npoeMOpioHaNbHUN
nepion, 3aILTIAHEHHS,
3Ur0Ta, TpOOJICHHS,
racTpyJsImisi,  TiCTO- Ta
opranorenes. I[IpoGmema
JeTepMiHaIlii Ta
B3aeMOJii  OiacToMepiB.
EMOpioHanbpHa 1HIYKITIS.
[IpakTnune | MexaHizmu pocTy ta | Mopdorenes Ta pict. | Tectu,
sanaTTsa 10. | Mopdorenesy. ['eHeTHYHHIT  KOHTPOJIb | TUTAHHS,
PO3BUTKY. KEeHcu

JudepeniitoBanus




KJIITHH,
JINCTKIB,
QPaxkTopu  CEpelOBHIIA,
110 BHUKJIMKAIOTh
MOPYIIEHHS PO3BUTKY.

3apPOJAKOBHX
TKaHUH.

IIpakTrune
3aHsaTTA 11.

[TocTHaTanbHMI nepion
1HAUB1IYaJTbHOTO PO3BUTKY.

[TocTHaTaIBbHUM
PO3BUTOK.
HeliporymopansHa
peryJsiis MPOIIECIB
pocty 1 pPO3BUTKY:
CITIBBITHOIICHHS
npoIeciB  pocty  Ta
nugepeHIIOBaHHS y
IIOCTHATAJILHOMY
nepioai.  CrapicTh
3aBepILIAIBHUI
OHTOTEHE3y: CydacHi
Teopii CTapiHHS,
KIiHIYHa Ta OloJoriuHa
CMEPTh. Tpusainicthb
KUTTS Ta  mpoOsIemMu
JTOBTOJIITTS
TEPOHTOJIOTIA
repiaTpis.

SAK
cTall

Ta

Tectn,
MMUTAHHA,
Kelcu

[IpakTnune
3aHATTS 12.

KJIITHH.
CIIOJTYKH.

XiIMIYHAR
Heopraniuni
Byrnesoau Ta minigu.

CKJIa[

OcHOBHI pPEUYOBUHU
KJIITAHU. Bona, il
BJIACTUBOCTI Ta POJb B
opraHizmi. Byrnesoau ta
ix xknmacudikarisg. Jlimigu.
CTpyKTypHI KOMIIOHEHTH
JIITITIB.

Tectn,
MMUTaHHS,
Kelcu

[IpakTrune
3aHaTTS 13.

bynosa 6inkoBoi
3HaueHHs OUIKIB.

MOJICKYJIH.

XiMiyHui ckian OUIKIB.
CtpykTypa OUIKIB.
XiMivH1 3B'A3KHU B
OiTKOBIM Mosekyi. PiBH1
CTPYKTYpPHOi oprasizarii
MoJIeKynu Oinka. binmkw.
Knacudixkarris.

Tectn,
MMUTaHHA,
Kencu

[IpakTrune
3aHATTS 14.

KHUCJIOTH. Ix
Ta OloJIoT14HE

Hyxneinosi

CTPYKTYpa
3HAYCHHA.

bynosa monexynu JIHK.
Hykneoruau.  IIpaBuiia
E. Yapradda.
[IpocTopoBa opranizaris
JJHK.  PuGonykieiHoBi
KUCJIOTH T X TUIIH.

Tectn,
MMUTAaHHA,
KelcHu




[Ipaktuune | 3arajibHa XapaKTEepUCTUKA
3aHATTA 15. | hepMeHTIB. bionoriune

3HAUYEHHSI €H3UMIB.

bynosa Tecrtn,
dbepMeHTiB. BnacTuBOCTI | MUTaHHS,
dbepMeHTiB. Kelcu
Knacudikanis
(bepMeHTIB.
depMEHTATUBHA
KIHETHKA. Perynsiis
dbepMeHTaTUBHOT
aKTUBHOCTI. AjganTaris

(hEepMEHTHHUX CUCTEM.

4. CucreMa OLiHIOBAHHS KYpCY

HaxonuuyBanHs 0ajiB i yac BUBYEHHS JTUCIUILUTIHU

Bunu HaBuanbHO1 pobOTH MaxkcumanbpHa
KUIBbKICTB OaJliB
Jlexuis +
IIpakT4HE 3aHATTS 40
CamocriiiHa poboTa 5
InauBinyanpHe 3aBIaHHS 5
Ex3amen 50
MaxkcumanbHa KUIBKICTh OalliB 100

5. OuiHOBaHHSA BiANOBIAHO 10 rpadiky HABYAJIBLHOTO MPOIECY

Bunu HaByanbHi THXHI
HaBYaJIbHO1 112,34 |5(6|7(8]9]1|1|1|1|11|1|1]| Pasom

pob6oTtu 0}1(2[3|4|5|6]|7
Jlexuil + + + + + + +
[IpakTuuHi 3-T5 5 5 5 5 5 5 5 5
CamocriiiHa p-Ta 5
[HauBigyanbHI 5
3aBJIaHHS
Ex3amen/3anik
Bceboro 100

IIpumiTka: He PEKOMEHIYETHCS Ha OIMH THOKACHD [UIAHYBATHU KiJibka ()OPM KOHTPOJIO
6. PecypcHe 3a0e3neueHHst

MartepianbHO-TeXHIUHE 3a0€3NCUCHHS KabiHeT ekoJorivHOTO MOHITOPHUHTY Ta

mikpockomii  519. IlIpoexktop NEC
Projector V230X6 — 1 mt (2015 p.B.);
npoekiiiaui ekpan — 1 mT. (2018p.B.);
HOYTOYK Asus

VivobookX413EA-EB5016 — 1 .
(2019 p.B.);monitop Dell SE2216H — 10
mT. (2016 p.B.); cucremuuii 60K Intel -
G630/2Gb/DVDRW — 10 mr. (2016




p.B.); nporpamuuii naker Windows 10 —
2 wr., Mikpockon II-11 — 8 mr.
Mikpockonu OiHOKyJsipHI XS-5520 — 6
mrt., (2010 p.B.); Iynu WITATUBHI — § MIT.
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(BimpaItoBaHHS )

BiI[I'[paHI-OBaHHSI A0 IMOYaTKy HACTYITHOI'O
3aHATTA

BukonanHs 3aBIaHHs MI3HIIIE
BCTAHOBJICHOT'O TEPMiHY

BKa3aTu IIpUYNHY

HesinnoBimgHa moBeaiHKA ITi1 4ac
3aHATTS

HC JOITYCKAa€TbCA

JlogaTkoBi 6anu

Hedopmanbha ocBiTa

MoxnuBICTh 3apaxyBaHHsS. PekoMmeHmoBaHi
m1aThopMu
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