HaBuasbHa nporpama
«bBioJgorig. 9 kiac»
JJIS1 3aKJIQ/1iB 3arajibHoOI cepeHbOI OCBITH 3a MO IbHOK porpamoro «bioJorisi. 7-9 kinacu»

(aBropm: baaan ILI'., Kyainiu O.M., IOpuenko JI.IL.)

IHosicHIOBaJIbHA 3alICKa

Hapuanbsha niporpama 3 6iosiorii 9 kiac s 3aKIajiiB 3aralibHOI CepeHBOI OCBITH po3pobiieHa 3a MOICIBHOO MporpaMoro «biosoris. 7-9 kimacuy»
(aBropu: banan ILI"., Kyniniu O.M., FOpuenko JI.I1.) Ha mifcrasi lep:xaBHOro ctannapty 6a30Boi cepeiHbOI OCBITH (3aTBEPPKEHOTO OCTAaHOBOKO
Kab6inety MinictpiB Ykpainu Bia 30 Bepecus 2020 p. Ne 898) 3 ypaxyBanasM MeTonuuHUX peKOMEHAAIIHN I pO3pOOIEHHS MOIETbHUX HAaBYATbHUX
nporpam (Jiuct MiHicTepcTBa OCBITH 1 Hayku Ykpainu Big 24.03.2021 p. Ne 4.5/637-21) Ta BinnoinHo 10 “KoHuenTyaibHux 3acaa peopMyBaHHS
cepeanboi mkonu “HoBa ykpainceka mkona” (2016 p.), a Takox ctarTti 12 3akony Ykpainu “IIpo ocBiTy”, A€ 3a/1ekjapoBaHO 3aBJaHHS (OPMYBaHHS B
YUYHIB/y4€HMIIb KIIFOYOBUX KOMIIETEHTHOCTEH, OJIHA 3 IKUX — KOMIIETEHTHICTh Y Trajly3i IPUPOJAHUYMX HAYK, 3 YpaXyBaHHIM BIKOBUX,
3arajbHOHABYAJIbHUX 1 ICUXOJOTTYHUX OCOOJIMBOCTEN YUHIB, a TaK0K THUIOBOI OCBITHBOI ITpOrpaMu id 5-9 kiaciB 3akiaiB 3arajibHOI CEpeaHbOI
OCBITH, 3aTBEP/XKEHOT MiHICTEpPCTBOM OCBITH 1 Hayku YKpainu (Haka3 Ne 235 Big 19.02.2021 poky)

OcBiTHA MeTa

Metoro HaBuanbHOrO npeamera «bionoris.» € GopmyBaHHsS B y4HIB / y4EHHLb 3HaHb PO OCHOBHI 3aKOHOMIPHOCTI HBOi MPUPOIU Ta ii poii y
PO3BUTKY CYCHIbCTBA, YMiHb JOCIII)KYBaTH >KMBI OPraHi3MU Ha OCHOBI 300yTUX 3HAHb 1 Mi3HABAIBHOTO JOCBIY, IIHHICHOTO CTaBIEHHS JI0 KUBOT
npupou. ['0JIOBHUM OUYIKyBaHUM Pe3yJbTaTOM YChOTO TIpeaMeTa € chopMoBaHa HOCTIAHUIIFKA 1 HABYAIbHA KOMIIETEHTHOCTI — BaXKJIMBI CKIIAQTHUKH
KJIFOYOBOi KOMIETEHTHOCTI Yy Taly3l NPUPOAHUYHMX HAyK, TEXHIKHM 1 TEXHOJIOTIM, a TaKOX IHIIMX KIIOYOBUX KOMIIETEHTHOCTEH. [HIMMH



00OB’SI3KOBUMH pe3ylbTaTaMH IpeAMeTa € YCBIIOMIICHHS 37400yBayaMy OCBITH PI3HOMAHITTS METO/IB Hi3HAHHS NPHPOAM, PO3BHUTOK KPUTHUYHOTO
MUCIICHHSI, PO3BUTOK O010JIOTIYHOT MeiarpaMOTHOCTI, HAOYTTS HABUYOK POOOTH 3 iH(POpMAIi€I0 TPUPOIHUYOTO 3MICTY, OaHYBAaHHS 3HAHb OKPEMHX
po3aiiiB Giosorii Ta 3araabHOi 610710T1YHOT KOMIIETEHTHOCTI 30KpeMa.

Merta mpeamera “bionoris.” Ta JOCSATHEHHS OYiKYBaHUX pPE3y/lbTaTiB HaBUYAHHS PEAi3yIOThCS HAa OCHOBI 3IIHCHEHHS YMCIEHHUX JOCIIIKEHb:
CIIOCTEPEKEHb, BUMIPIOBaHb, Kiacudikallii, MOJIEIOBaHb, €KCIICPUMEHTIB, MOIIYKOBHX POOIT, AOCTITHUIBKUAX POOIT, JTaOOPaTOPHHUX OCIIIKCHb,
MPAaKTUYHHUX POOIT, JOCTITHUIBKIX MPAKTUKYMIB, PO3B’s3aHHS MPOOIIEM, TPOEKTHOO TiSUTBHICTIO TOIIIO.

3MICTOBE HAMOBHEHHS MPOTPaMH OPIEHTOBAHO HA aKTHBHHUM PO3BUTOK JOCHITHUIBKUX HABUYOK, MOIIYK, PO3YMIHHS Ta pO3Mi3HAaBaHHs iH(popMarii
010JI0TIYHOTO 3MICTy, KPUTHYHE OCMHUCIICHHS MaTepiany, pO3BUTOK YMiHb 3700yBaTH 3HAHHS Ta 3aCTOCOBYBATH iX. 3MICT HaBYaHHS CIPSIMOBAHUN Ha
BUPOOJICHHSI TPAaKTUYHUX HABHYOK Ta paIliOHAIBHOT TOBENIHKM Yy4HIB / ydeHuns. llporpama 3a0e3nedye (opMyBaHHS SK KIHOYOBUX
KOMIIETEHTHOCTEH, TaK 1 HACKPI3HUX YMiHb.

Pearizanis 3aBaHp HaBYaIBHOI IpOTrpaMu 3ade3neuye GOopMyBaHHs B YUHIB / YICHHUIb KIIFOUOBHX KOMITIETEHTHOCTEH Ta HACKPi3HUX YMiHb, 30KpeMa:
- BiJIbHE BOJIOiHHS 1€P:KABHOI0 MOBOIO:

*  KOpPHUCTYBATHCs YKpaiHOMOBHUMH JpKepenaMHu Ui 3100yTTs 010J10r14HOT iHpOpMaIlii;

*  YITKO 1 JJAKOHIYHO ()OPMYJIFOBATH 3alIUTAHHS;

* OINMWCYBATHU B YCHIM 4M MUCHMOBI (hopMi Ta poOUTH aHaNI3 610JI0TTYHOT iH(POpPMAILii YKpaTHCHKOIO MOBOIO;

* IpaIoBaTH 3 TaOJUIIMU, CXeMaMH, rpadikamu, JiarpaMmaMu, iHporpadikoro, MOSICHIOIOYHN Ta TOIOBHIOIOYH iX;
*  TIONOBHIOBAaTH aKTUBHUM CIOBHUK HAYKOBOIO TEPMIHOJIOTIEI0 YKPAiHCHKOK MOBOIO;

* IIHYBaTH Ta MpoIaryBaTu 3100yTKU HAYKOBI1B-010JI0T1B YKpaiHu;

*  BUSBJIATH 3allIKaBJICHICTh Y MOMYJIspU3aliii 61010T1YHOI HAYKH PiTHOIO MOBOIO;

- 3JaTHICTh CHIJIKYBaTHCH piaHoIo (y pa3i BiaMiHHOCTI Bix Aep:kaBHOI) Ta iHO3eMHHMMH MOBAMM:

*  aKTHBHO IPAallOBaTH Ta CHUIKYBATUCS B TPyl y IpoLeci 0OrOBOPEHHS YK PO3B’sI3aHHS IPOOJIEMHUX 3aB/aHb;

* crpuiiMaTe 010JIOTIYHI MOHATTS 1 TEPMIHU B YCHUX YW MUCHMOBHX TEKCTaX, BiJleoMaTepialiaX iIHO3eMHUMHU MOBaMH, MePEKIaaaTi yKPaiHCHKOO
MOBOIO Ta ITOSICHIOBATH;

* BUKOPUCTOBYBATHU iHIIIOMOBHI HaBUJIbHI JDKEpena i OTpUMaHHs iH(opMarlii 610JI0T1YHOTO 3MiCTY;



* ONHUCYBAaTH IHO3EMHUMH MOBaMH, aHAJII3yBaTH Ta OL[IHIOBATU POJIb MPUPOJHUX SBUIL Y CYYACHOMY CBITI;

- MaTeMaTHYHA KOMIIETEHTHICTh:

*  OIepyBaTH MATEMATUYHHMH MMOHSATTSIMH 1 BETMYMHAMH I1i]] 9aC XapaKTEPUCTUKH MPUPOIHUX 00’ €KTIB, SIBUIIL T MPOIIECIB;

* po3B's3yBaTH 010JOTIYHI 33/1a4il 3 BUKOPUCTAHHSAM MaTeMaTUYHUX OOUUCIIeHb, TpadiKiB, Aiarpam;

*  BUpIIIyBaTH MpoOIeMHu 0i10JIOTIYHOTO 3MICTY 3a JOTIOMOTOI0 MAaTEMaTHYHUX METOMIB Ta MOZEIICH;

*  J1aBaTH XapaKTEPHCTUKY KUBUM OpraHi3MaM 3a MaTeMaTHUYHUMH MapaMeTpaMu: Maca, po3Mip, BeluunHa, popma, dirypa, rioiia Toro;
*  OI[IHIOBATHU JOUUIBHICTH MATEMATUIHUX METOIB Y PO3B’SI3aHHI HABYATBHUX 1 )KUTTEBUX CHUTYAIIii;

- KOMIIETEHTHOCTI B rajy3i NpUPOAHNYMX HAYK, TEXHIKH I TEXHOJIOTIN:

*  BHKOPHCTOBYBATH Cy4acHI METOAM O10JIOTIYHUX JOCITIIKEHb, TEXHIYHI NPUIIaIU, 00JIaJHAHHS;

*  CaMOCTIMHO 44 B IpyIi NPOBOJUTH JOCIIKEHHS Ta IPE3CHTYBATH Pe3yIbTaTH JOCIIIKEHb;

*  MPOBOIUTH Ta (HIKCYBATH PE3yIbTaTH CIIOCTEPEIKEHB, IPAKTUKYMIB, TOCIIKEHb;

*  3/1iCHIOBaTH BUMIPIOBaHHS Ta OLIIHIOBATH TOYHICTb €KCIIEPUMEHTIB;

*  [MBIUII30BaHO B3a€MOJIIATH 3 IPUPOI0I0, BUKOPUCTOBYBATH HOBITHI METOAM HAYKHU Ta TEXHIKU AJis 30€pe’KeHHs JOBKIIIS;

- iHHOBAUIHHICTH:

*  3aCTOCOBYBATH TECHJCHIII] PO3BUTKY NPUPOJHUYHNX HAYK, TEXHIKU 1 TEXHOJIOT1M, T€HEPYIOUM Ta BTUTIOIOYHM HOBI 171€1 B O10JI0TIYHUX MOJIETISX,
MPOEKTHIN AISUTBHOCTI;

*  BCTaHOBJIIOBAaTH MPUYMHHO-HACIIIKOBI 3B S3KH, JIOTTYHO BUOY/IOBYBaTH MPE3EHTALII0 CAMOCTIHHOT a00 rpynoBoi AisSIbHOCTI;

*  NiATPUMYBATH KOHCTPYKTHBHI 17Ie1 IHIIIMX OCi0, CIIPUATH iX peartizarii;

*  3HAXOJAMTH 3aCTOCYBaHHS 3BHMUaHUX (HOPM 1 METOJIIB pOOOTH B MOETHAHHI 3 HOBITHIMH 010TEXHOJIOT1IMU;



€KO0JIOTIYHA KOMIIETeHTHICTE:

crpusiTH HOPMYBAHHIO €KOJIOTIYHUX 3BUUOK Ta PO3BUTKY €KOJIOTIYHOI KYJIbTYPH;
BH3HAYaTH i aHAJII3yBaTH POOJIEMH JTOBKLUISA B 010J0TIYHOMY aCIeKTi;
BIJIIIOBIJAJIEHO Ta OIIAHO BUKOPUCTOBYBATH IPUPOIHI PECYPCH;

CIPUATH 30€pe)KCHHIO O10pI3HOMAHITTS;

YCBIJIOMJTFOBATH HACIIIJIKHU, TIOB’s13aH]1 3 BIUIMBOM JIFOJIMHU HA JTOBKIJIIS;
OLIIHIOBATH BJIACHI A1l Y IPUPO/Ii 3 MO3UIIH O€3MEKU KUTTEAISIIBHOCTI;
JOTPUMYBATUChH IPHHIIUIIIB CTATIOTO PO3BUTKY CYCITIILCTBA;

iHdpopmaniliHO-KOMYHIKaLiliHA KOMIIETEHTHICTh:

MPaBWJIbHO BUOMPATH U(PPOBUI KOHTEHT O10JOTIYHOTO 3MICTY;

3HAXOJIUTH, OIPallbOBYBaTH, 30epiratu iHdopmalliio;

NepeTBOPIOBATH 010JI0TiUHY 1H(OPMAILit0 3 OJJHOrO BHy Ha 1HIIUI 3 BUKOPUCTAHHAM 1H(OpMaIiifHO-KOMYHIKallIHHUX T€XHOJIOT1H;
BUKOPHCTOBYBATH BiJieoMaTepiajy, BIpTyalbH1 JabopaTopii, MOOLIbHI IOAATKH Ta MIPOrpaMu AJisi poOOTH 3 00'€eKTaMu KUBOI IPUPOH;
JOCIIJKYBATH MIPUPOTY 32 JOINOMOTOI0 Cy4yaCHUX 1H(POPMaLiHHUX TEXHOJIOT1i;

KPUTUYHO OLIIHIOBATH 1H(OPMAIliF0 610JI0TTYHOTO 3MICTY, OTPUMAHOI 3 PI3HUX JIKEPETT;

JOTPUMYBATHUCS MPUHIIMITIB aKaJAEMIYHOI JOOPOUYECHOCTI Ta aBTOPCHKOTO MpaBa Mijl yac BUKOPUCTaHHS LU(PPOBOro KOHTEHTY Ta iH(dopMariii 3
PI3HUX JIKEpET;

HaBYaHHSA BIIPOJAOBIK KMTTH:

Oa)kaHHS BJJOCKOHAJIIOBATH CBOT 37110HOCTI Ta MOMIOBHIOBATH 3HAHHS,

(dbopMyBaTH po3yMIHHS HEOOX1THOCTI O10J0TIYHOI KOMIETEHTHOCTI JUIsl BUOOPY Mpodecii Ta JOCATHEHHS YCIIXY B KHTTI;
PO3BHUBATH OCOOMCTICHUI MOTEHIIIA] Y MPOLEC] JOCTIAHUIIBKOT 1 TBOPYOI AisITBHOCTI;

YCBIJOMJICHHS 3HAYEHHS CAMOOCBITH JJI1 0COOMCTICHOTO PO3BUTKY;



TPOMASIHCHKI Ta CONMiaJIbHi KOMIIETEHTHOCTI:

BiJICTOIOBATH BJIACHY aKTHBHY JKUTTEBY MO3UIIIO Ta IPOMAryBaTH CTPATETiI0 CTAIOTO PO3BUTKY;

MOIIMPIOBATH BAKIUBY 1H(MOpMAIIit0 010JI0TTYHOTO0 3MICTY ISl TPOQiTaKTUKH 3aXBOPIOBaHb, 30€pEKEHHS BIACHOTO 3/I0POB'S TOIIIO;
OpaTu y4acTb y pO3B’s3aHHI JIOKQIBHUX MPOOJIEM JOBKULIA 1 3a7y4aTy 10 IbOTO TPOMay;

00CTOIOBATH BJIACHY IMO3HMIIIIO II0JI0 MPUHHSTTS PillleHb Y CTIpaBi 30epekeHHS 010pI3HOMAHITTS;

BU3HAHHS aJIbTEPHATUBHOCTI AYMOK 1 OTJIAAIB Ha MPOOJIEMH, JOTPUMAHHS IPUHIUITIB IEMOKpATIi IMiJ] yac iX po3B’sI3aHHS;
CHIBIIPAIIOBATH B TPYIIi MiJ] Yac po3B’sA3aHHS MPOOJIeM, JOCTIIKEHb IPUPO/IH, )KUBUX OPTaHi3MiB, SIBUII Ta MPOIIECIB;
YCBIIOMJTIOBATH 1 MEPEKOHYBATH 1HIIUX y IPIOPUTETHOCTI 30€peKeHHS 310pOB’s B iHPOPMALIHHOMY 1 TEXHOJIOTIYHOMY CYCHIbCTBI;
OLIIHIOBATH BIUIUB JOCSATHEHB 010J10T11 (CeneKIii, MeTuInuHu, 010TEXHOIIOT1H TOI0) HA J0OPOOYT 1 310pOB’ S JIIOAUHU;

KYJIbTYPHA KOMIIETEHTHICTh:

BHUBYATH TBOPH MHCTELITBA, Y KMX OMKCAHO KMB1 OpraHi3Mu, 010JI0T14H1 SIBUILA Ta MPOLIECH;

BUKOPHUCTOBYBATH TPaJMIlii yKpaiHChKOTO HapoOAay, B AKMX OMMCAHO HAaTypalibHi 00'€KTH, )KMBI OPTaHi3MU Ta SBUIIA IPUPOIH;
3aCTOCOBYBATHU JOCSITHEHHS 010JI0T1YHOT HAYKH JIJIsI BTUICHHSI MUCTEIBKUX 17€H;

MOSICHIOBATH NMPUPOHUYO-HAYKOBE MIATPYHTS PI3HUX BUJIIB MUCTEILTBA;

YCBIJOMJICHHS 3HAUE€HHS 010J10T1i SIK CKJIaJHUKA CBITOBOI Ta YKPAiHChKOI KyJIbTYpH;

(opMyBaHHS B Y4HIB/y4E€HUIb €HBAPOMEHTOJIOTTYHOT KYJIbTYPHOI KOMIETEHTHOCTI.

NiANPHEMIINBICTD Ta (PiHAHCOBA TPAMOTHICTD:

reHepyBaTH, IPE3ECHTYBATH Ta peai30BYBAaTH MPOEKTU O10JO0TTYHOTO (€KOJIOTIYHOT0) XapaKTepy;

PO3BHUBATH TOTOBHICTH OpaTH BiAMOBIIATBHICTS 3a MPUHHATI PILIEHHS i1 4ac peani3alii MpoeKTiB;

MOSICHIOBAaTH €(PEKTUBHICTh 32011/ P)KEHHS IPUPOJIHUX PECYPCIB Ta IHBECTYBAaHHS B IPUPOIOOXOPOHHY NISUTbHICTB;

3/1aBaTH BUKOPUCTaHI pedl Ha MOBTOPHY MEPEepOOKyY Uil EKOHOMIT BIIACHUX KOILTIB;

BpPaxOBYBaTH MEPCHEKTUBU €KOHOMIYHOTO PO3BUTKY Ta BILIUB JOCATHEHb 010JI0TTYHOI HAYKH Ha MiITPUEMIIIB, CLIILChKE TOCIIOAPCTBO,
MEIULUHY, TEXHIKY, TIPOMUCIOBICTh TOILO;

00YHCITIOBAaTH €KOHOMIYHHMM €(EeKT 1HIIMIATHB 1 AISUTHHOCTI, OB’ I3aHUX 3 peaizalliero MPUKIaHIX O10JIOTTYHUX 3aBAaHb.



Peanizaris HaBuaapHOT porpamu npeameta «biosoris» cnpustume GOpMyBaHHIO B YUHIB / YYEHHUIIb HACKPI3HUX YMiHb — II€ 3aKJIAJICHO Y PO3LII
“OuikyBaHi pe3yabTaTH HABUAHHS, a CaMe:

- UYUTaTH 3 PO3YMIHHIM, BUCIOBIIIOBATH MPUIYIICHHS, MM1IKPIIIIIOI0YHN BIaCHI BUCHOBKU (haKTaMHU Ta LIUTaTaMU 3 TEKCTY, BUCIIOBJIIOBATH 17€i,
OB ’s13aHi 3 PO3YMIHHSAM TEKCTY;

- BHCJIOBJIIOBATH BJIACHY JTYMKY B YCHIH 1 MUCHMOBIH (hOpMi: TIHCAaTH €ce, TBOPH, PO3IIOBi/II Ha 010JIOTIYHY TEMAaTHKY,

- KPUTHYHO i CHCTEMHO MHCIIHTH, BU3HAYAIOYH XapaKTepHi O3HAKK O10JIOTTYHHX SBUII Ta MPOILECIB, iX B3a€EMO3B’ SI3KiB;

- OIHIOBATH HAMIMHICTH JDKEPEN JOCTOBIPHOCTI iH(OpMaIlii, BOJOIITH MEIiarpaMOTHICTIO;

- JIOTi4HO OOTPYHTOBYBATH BJIACHI CY/PKECHHSI 1 BUCHOBKH, ONMPAIOYUCHh HA OTPUMaHi 3HAHHS Ta MPAKTHUYHI BMiHHS;

- JIiATH TBOPYO, 1HIIIATUBHO, KPEATUBHO, IPOYKYBATH HOBI 1/1€1, yMiTH iX BUIPOOOBYBATH Ta peaizyBaTH y BUKOHAHHI JOCTIIHUIIBKOI pOOOTH
YU MIPOEKTY;

- KOHCTPYKTHBHO KEPyBaTH €MOIIisIMH, OL[IHIOBATH PU3HUKH, IPUAMATH PIILICHHS, 110 J03BOJSIOTH PO3B’SI3yBaTH MPOOIEMHU HA OCHOBI PO3YMIHHS
MPUYHMH Ta 00CTAaBUH, SKi MPU3BOIATH JI0 iX BUHUKHEHHS, JOCSATHEHHS TOCTABJICHUX LW 3 ypaxyBaHHAM MOXIIMBUX PH3HUKIB Ta HACIIJIKIB;

- KOMYHIKYBaTH Ta CIIBIIPAIIOBATH 3 IHIIUMH, [IJIAHYBATH BJIACHY Ta IPYIOBY pOOOTY, MiITPUMYBATH YYACHUKIB IPYIH, JOTIOMAraTy 1HIINM i
320X0YYyBAaTH iX JI0 TOCSATHEHHS CIIBHOI METH.

Crtpykrypa npeamera. 3micT nporpamu mnpeameta «biosoris» mpeacTaBiIeHUN B3a€MOIIOB’ I3aHUMHU PO3JIUIaMH, SIKI 00’€THYIOTh TEMH, OYiKYBaHI
pe3yabTaTu Ta BUJM HaBYAIBHOI JiSUIBHOCTI, 1110 € CIOCO00M (hOpMYyBaHHS B YUHIB 010JIOTIYHOT Ta KJIIOYOBUX KoMIeTeHTHOCTel. CTpyKTypa npenMeTa
M1AIOpSAAKOBaHA MEBHIH JIOTII, sIKa CIMPAETHCS HA OCHOBHI MPUHIIMIIN MI3HAHHS, a CaMe:

- HAyKOBOCTI;

- CHCTEMHOCTI Ta IOCIIJOBHOCTI;

- JIOCTYITHOCTI HaBYaHHS;

- 3B’A3Ky HaBYaHHS 13 )KUTTSIM;

- CBIJJOMOCTI i aKTMBHOCTI y4YHIB / y4E€HUI[b Y HABYaHHI;
- NPUHIUIY HAOYHOCTI;

- HaBYaHHI Yepe3 JiSTbHICTD;

- IHIUBIAYaJIBHOTO MiAXOMY;

- eMOI[IHOCTI Ta B3a€MO/III.



[Ipeamer «biomoris» y 9 kinaci mae Ha MeTi cPOpPMYBATH B YUHIB / YUCHHIIb YiTKI YSIBJICHHS PO CTPYKTYPY Ta 3aKOHOMIPHOCTI
(byHKLIOHYBaHHS KUBOI MaTepii Ha Pi3HUX PIBHAX i1 opranizamii, chopMyBaTH B yUHIB / YUEHUIb PO3YMiHHS B3a€EMO3B’SI3KiB MK HUIMU: BiJl
HUKYUX 10 BUIIUX. L{el mpeaMeT TakoK MOKJIMKAHWN MTPHUILIEIUTIOBATH YIHSIM / YICHULSIM J0alINBE CTABJICHHS IO HABKOJIHUIIHEOTO
CepeIoBHINA, PO3YMIHHS BJIACHOI BIAMOBIIAIBHOCTI 32 HOTO cTaH. 3acBoiBim npeamet «biomoris» mist 9-ro kiacy, B yuHiB GopMyeThCst
PO3YMiHHS IMOCTYIOBOIO YCKJIa{HEHHS 010J0TYHUX CHUCTEM Y Mpolieci eBOMIOIIT kuBoi MaTepii. [Ipenmer Bkimtouae Pozain 4. «bionoris: Bix
MOJIeKYIH 10 Oiocdepu». 3MICT MpeaMeTa PO3KPUBAETHCS B TEMAX:

o «XIMIYHUH CKJIad KIITHHHY,

o «KniTHHA — CTPYKTYpHO-(QYHKIIOHATIBHA OIMHUIIS OPTaHiI3MiBY,

® «3aKOHOMIPHOCTI CIaJKOBOCTI Ta MIHJIMBOCTI OPTaHI3MiB»,

® «PO3MHOXEHHS Ta 1HAUBIAYaTbHUN PO3BUTOK OPraHi3MiB»,

o «bioJjorisa Ik 0OCHOBa ceneKIilii, 010TEXHOIOrIl Ta MEAULIMHE,

e «Jlroquna i Giocdepar,

o «EBoIOIiS OPraHiuHOTO CBITY».

BuuennsMm 6iosorii y 9-my kiaci 3aBepiryerbes popMyBaHHS 0a30BUX 3HAHB 13 ILOTO IpeaMeTa B 0a30Bii cepenHii mkodi. Len

IpeIMeT BPaxoBY€ PI3HOMAHITHI MDKIIPEIMETHI 3B’ 13K, HacaMIepel 3 AUCUUILTIHAMU IPUPOJHUYO] raiy3i, popMye B yuHIB / yUeHUIb
HE0OX1/IHI KOMIIETEHTHOCTI, TiepeadayeHi Jlep>kaBHUM CTaHIapTOM 0a30BO1 CepeIHbOT OCBITH, Aa€ 3MOTY YCBIJIOMUTH ce0e TPOMaITHUHOM

VYkpaiHu, 1110 Ma€ aKTUBHY KHUTTEBY MO3MIIIIO 1 Ji€ BIJMOBITHO A0 HEI.



Oco6mBocTi opranizauii 0CBiTHLOr0 npouecy BiANOBIIHO 10 3acajl MOJAeIbHOI IPOrpamMu

Buou naeuanvnoi dianvnocmi (opicnmogHi na éuodip euumens/6uumenbKu):

- Po3B’si3aHHs MPoGJeMHHUX NMUTaHb, 32/1a4 — 3aCTOCYBaHHsS HaOyTHX 3HaHb Ta BMIiHb JI0 TEOPETHYHOTO BUPIMICHHS MPOOJIEM, OI[IHKH OTPHUMAaHUX
pe3yJbTaTIB Ta JOTIYHOTO OOTPYHTYBAaHHS BHCHOBKIB.

- Pobora 3 indopmanicw/onpamwoBanns akepes ingopmanii — dopMyBaHHS Ta 3aCTOCYBaHHS HaBHYOK PoOOTH 3 iH(pOpMAITi€ro, ii
MOIIYKOM, TPEJICTABJIICHHSM Ta BHKOPHCTAHHSIM JUIsi OOTPYHTYBaHHS BHUCHOBKIB; BKJIFOYA€ pOOOTY 3 aylioBi3yadbHOI, TEKCTOBOIO,
udpoBoro, rpadiuHoro iHpopMmariero. [HhopMaiiHUMU JDKEpeTaMH TaKOXK € HarypaidbHi 00'ektH. Pobora y4HIB / y4eHUWIH 3
HATYpaJbHUMHU

o0'extamu (repOapisMu, KOJIEKLISIMHU), MOJAEISIMU / MYyJSDKaMU Ta >KMUBUMH OpraHi3MaMH TOIIO, Ja€ IIUTICHE YSABJIEHHS PO XHUBY HpUPOAY Ta ii
CKJIAJIOBI.

- MopenoBaHHA — CTBOPEHHS Ta BUKOPUCTAHHS MOJeNel siK 3ac00iB /s Mi3HAHHS MEBHUX 00’ €KTiB, MPOIECIB 1 SBUII; MOJEINI MOAUISIOTh Ha Taki
THIIN:

0O6’emH1 (peanbHi) Mozeni (MacITaOH1 MOJIEN1, MaKeTH, (DIrypKH TOIIO);

O6pasHi (rpadiuni) mozeni (kpecineHHs, potorpadii, cxemn);

Matemaruuni mojieni (hopmynu, piBHSHHS, rpadiku);

BepbanbHi (cmoBecHi) Moferi (OMucH, clieHapii, HACTAHOBH, 30KpeMa JUXOTOMIYHI BU3HAYHUKH );
ImiTaniitai mogeni (irpu-cUMYIISILIT, TpEHaKEPH MOJIbOTIB, apaMETPUUHI MOJIENI);

CumMBoiuHI (3HAKOB1) MoJIeNi (JTITepH, CAMBOJH IUIAHET 1 XIMIYHHUX €JIEMEHTIB TOIIIO);

®di3u4HI Ta KOMITIOTEPHI MOJIENI.

JocaifHunbka AisvibHiCTh (TIpakTUYHI Ta JabopaTopHi poOOTH, J1aOOPATOpPHI JOCHIJKEHHS, JOCHITHHUIBKI MPAaKTUKyMH) — MiJHOPSIKOBaHI



CTPYKTYp1 Ta JIOTiI[i HAYKOBOTO JOCIIPKCHHS HaBYaJIbHI pOOOTH, MiJ Yac SKUX 37100yBadl OCBITH 1HAMBIAyadbHO ab0 B Ipylax CamMOCTIHHO 4u 3
YaCTKOBOIO JIONIOMOTOI0 BYMTEIISI/BUYMTENLKA Ta IHINUX OCI0 BH3HAYAIOTh METY 1 3aBIaHHS JOCHIDKCHHS, (OPMYIIOITH TilMOTE3y, IO
MEPEBIPITUMETHCS, TUIAHYIOTh 1 3IIHCHIOIOTh CKCIEPUMEHTAIbHE JIOCIHIKESHHS, aHATI3yIOTh Ta MPEACTABISIOTh HOT0 pe3ylbTaTH, (OpPMYIIOITH
BHCHOBKH, 3/IICHIOIOTH CamMOaHalli3 JAOCHITHUIBKOI AisTbHOCTI. JlOCTiDKeHHSI Ta eKCIEpUMEHTYBaHHS 3a0e3nedyloTh (pOpMyBaHHS HABUYOK OyTH
nocmigaukoM. Lle 3a0e3nedye BMIHHS KOPUCTYBATHCS J1a0OPAaTOpPHUM OOJaTHAHHAM, MIKPOCKONAMHM, MPHJIAJAAMHU JUIS TIPOBEICHHS JIOCIIIHKESHHS,
eKCTIIEpUMEHTIB, IPAKTUKYMiB, BUMipIOBaHb TOLIO.

[TponioHOBaHi POOOTH IS AOCIIHKEHHS 1 €KCIIEPUMEHTYBAaHHS YUUTEIIb/yUUTENIbKa JOOHPAE 3 TIEPENTiKy 3alPONIOHOBAHUX B MEXaxX TeMH, a00 MOKe
3MIHUTH Ha BIIACHUU PO3CY/I.

- lIpoexTHA AiAIBHICTH 320€3Meuye BTIJICHHS areHTHOCTI B IEBHUX MpoOIeMax, ki MokHa BUpimUTH. [1i yac BUKOHAHHS TPOEKTY B YUHIB
(bOpPMYIOThCS KIFOYOB1 KOMITETEHTHOCTI. [IpoekTHA MiSIBHICT peani3yeThCsl y HACTYITHUX BHAAX MPOEKTIB:

1. Indpopmaniiino-nomrykoBuii: 1715 ioro peanizauii HeoOXiAHO 310paTu, MpoaHai3yBaTH 1 3pOOUTH BUCHOBKH 11010 iHQOpMAaIlii po 00’ €KT, 110
BUBYAETHCS, HE TIepedadae ekCcrepuMeHTaabHoi podboTr. 30ip iHdopmarii Ta 11 cucTeMaTu3alisi IPOBOAUTHCS 3 BUKOPUCTAHHSIM Pi3HUX
JDKEpeT, CTPYKTYPYEThCS Ta MPE3EHTYEThCS;

2.HaykoBo-10CJiTHU LK : MAKCUMAITLHO HAOIMKEHUH JI0 HAYKOBOTO JIOCIIIJKSHHS 13 3a3HAYSHHAM aKTyaIbHOCTI TEMH, METH, 3aBJIaHHS,
00’€eKTa 1 mpeiMeTa BUBUCHHSI, €TaIliB, HAYKOBOi HOBU3HU PE3YNbTaTiB pOOOTH, EKCIIEPUMEHTY, MPAKTUYHOTO 3HAUYEHHS JTOCIIKEHHS 1
Mepeiky JitepaTypHux mpxepen. [lorpedye hopmymtoBaHHS TOTE3U, TUIAHYBaHHS 1 IPOBEICHHS €KCIIEPUMEHTATBHUX JTOCIIIKEHb,
y3arajbHEHHS pe3yJbTaTiB Ta MpeACTaBIeHHs iHpOopMallil y BUTIIAAI Tabaulb, TpadikiB TOIO, GOpPMYIIIOBAHHS BUCHOBKIB;

3. Irposuii (posiboBHii): Iepen0Oavae CUIbHY POOOTY TPYIT UM OKPEMHUX YUHIB/yUSHHIIb, SIKi IPOBOISATH CIUTBHY JTiSUTbHICTh TIEPEBAYKHO B IrPOBii
¢dopmi 3 MeTOI0 aHani3y, y3arajJbHeHHs, (OPMYITIOBaHHS BUCHOBKIB 1 BUPOOJIEHHS KiHIIEBOTO MPOIYKTY;

4. TIpakTHKO-OPi€EHTOBAaHMIl: 32 pe3yIbTaTaAMU LILOTO MPOEKTY CTBOPIOETHCS CYCIIIbHO-KOPUCHUM MPOJYKT: OYKJIET, IIaKaT, aM'aTKa TOIO
(Mo>xe OyTH MPOJOBKEHHAM JOCIITHUIIBKOTO MPOEKTY), HECE MPAKTUYHE CIPSMYBAaHHS 3 MOAAJIBIINM BUKOPUCTAHHAM B XKHUTTI Ta MOOYTi a00
Mo>ke OyTH O6e3mocepeIHbO CPSIMOBAaHUI Ha BUPIIICHHS HAABHOI JIOKAJIbHOI MPOOIEMH 3a paXyHOK aKTUBHUX JiH;

5. TBopuYHii: BUKOHYETHCS B X0/l pO3B’sI3aHHS TBOPUOTO 3aB/IaHHS a0o0 I1IKaBO1 TeMHU, 110 JONOBHIOE MaTepiall ypoKy; 3a pe3yabTaTaMH IIbOro
MIPOEKTY CTBOPIOETHCS XYI0KHIM MPOYKT, BUP1O; 3MICT 1 CTPYKTYpa 3aJiexkKaTh B1I KPEaTUBHOCTI, IHTEPECIB aBTOPIB.

OuikyBaHi pe3y/1bTaTH HABYaHHS BKJIIOYAIOTH TaKi KOMIIOHEHTH: 3HAHHEBHUI:
VYdeHb/yueHH1I OTTAHOBYE TEPMiHHU, Ha3UBAE, (POPMYITIOE, pO3yMi€, PO3ITi3HAE, HABOJUTH MPHUKIAIN O1070TTUHUX 00'€KTIB, SBUII TA MPOLIECIB TOLIO.

HisnbHicHUMIA:



Y4eHb/y4eHHIIT XapaKTepU3ye Ta IIOSCHIOE, TMOPIBHIOE Ta aHali3ye, OIOJIOTIYHI SBWINA Ta IPOIECH, YCTAHOBIIOE 3B’SI3KM MDK TPOIECAMU,
010JIOTIYHMMH CHCTEMAaMHM TOIIO; MOJIEIIOE 00’€KTH, SBUIIA, MPAKTHUKYE T4 BUKOPHCTOBYE HAOYTI 3HAHHS Ui BUKOHAHHS JOCIIJKEHb 1 MPOEKTIB,
JOTPUMYETHCSI TIPABHLIL.

Y4eHb/ydeHHIISI CAMOCTIHHO a00 3 JIOMOMOTOI0 BUMTENS / BUMTEIBKU YW 1HIIUX OCiO 3IHCHIOE HAyKOBE JOCITIKEHHS: noOupae okpemi 00’ekth /
SIBUIIIA, BJIACTUBOCTI O0’€KTIB / SBHWII, SKI MOXHa JOCHIJIUTH: BH3HAYAE€ METY 1 3aBAaHHS JOCIIIHKCHHS, POPMYIIIOE TinmoTe3y, IJIaHye 1 3I1HCHIOE
JOCTIKEHHS (CIocTepirae, eKCIepuMEHTY€, MOJICITIOE), aHAITI3Y€e PE3YNIbTaTH, (POPMYITFOE BUCHOBKH, MPE3CHTYE PE3YIbTaTU JOCTIKEHHS; 3I1HCHIOE
caMoOaHaJIi3 JOCIIAHUIBKOL AiISJIBHOCTI.

CamocTiitHO a00 3 JOMOMOTO0 BUMTENS / BUUTENBKH UM 1HIIMX OCI0 OmpaiboBye iHQOpMAIIiio: 31ICHIOE MOIIYK iH(pOpMaIlii, BUSIBISIE HEBIIOMI IS
ce0Oe 3HaHHSA, OLIHIOE, CUCTEMAaTH3Ye 11 Ta IpeACTaBIIsIe€ B Pi3HUX GopMax; 100Mpae HAYKOBE MOSICHEHHS SIBUIL PUPOIN / PaKTiB

/ MaHWX, BHKOPUCTOBYE HayKoBi (hakTH s (OPMYIIIOBaHHS BIACHUX CY/DKCHb. 3 JIOMOMOTOIO BYMTENSI / BUMTEIBKM YW IHIIUX OCIO BHU3HAUYAE
CYIIEpPEUHICTh y 3alPONOHOBaHIN CUTYyallli, BAKOPUCTOBYE MpaBuIa, CIOCOOM ¥ BIAMOBIIHI 3ac00U JUIsl pO3B’SI3aHHS HaBYAJIbHOI / KHUTTEBOI MpoOIemMH,
BU3HAYa€ YMHHUKH, SKi CHPUSUIH / 3aBaJiiId PO3B’S3aHHIO HABYAJIBHOI / )KUTTEBOI MpOOIEeMHU; CKIIJa€e IJIaH BJIACHOI MISTBHOCTI Uit PO3B’SI3aHHS
HaBYaJIbHOI / JKUTTEBOI MPOOJEMH BIIMOBITHO JO CBOEI POl B IPYMi, OLIHIOE BIACHY AUSUIBHICTh M €(QEeKTUBHICTb A TpynH Ui JOCSATHEHHS
pe3ynbTaTy. Moke nepenaBati HaOyTi 3HAHHSI 1HIIIUM, MTPOSIBIISIOUN areHTHICTD.

innicHmii:

VYdeHb/yueHH1I BUCIOBIIOE Ta OOIPYHTOBYE CYIIKEHHS, pOOUTh BUCHOBOK, YCBIJOMJIIOE 3HAUEHHS 3aCTOCYBaHHS OTPUMAaHHUX 3HaHb JJIS MOAAJIBIIOTO
KUTTS. AHaJII3ye BIACHI eMollii, OOTPYHTOBYE LIHHICTh HAOYTHX 3HAHb JUIs 30€pEeKEHHSI BIIACHOTO JKUTTS, JOBKULISL, O10p13HOMaHITTS O10cdepH TOILo.
AKTHBHO B3a€MO/Ii€ 3 IHIIUMH YYaCHUKaMU OCBITHBOTO ITPOLIECY, BUCIIOBIIIOE BIACHI CY/PKEHHS, TUINTHCS BPAXKEHHSIMH Ta EMOLISIMHU.

IIpaBunia 0e3nexn

[IpakTuHe cHpsiMyBaHHS Kypcy MOTpeOye HaBYaHHS Ta KOHTPOIIO 3 OOKYy BYMTENIB / BUMTENHOK 3a JOTPUMAHHSM IpaBui O€3MeKH Mija yac
JOCHITHUIBKOI AisTbHOCTI. BapTo 03HallOMUTH YUHIBCTBO 3 HUMH, HaraJyBaTu i MOBTOPIOBATH iX MOBCAKYAC.

CucreMHe HABYAHHSA NMOCTiiiHO

CrpuitHATTSI, 3aCBOEHHS Ta OMPALIOBAaHHS 1 3aCTOCYBaHHS 3HAHb Ma€ BiAOyBaTHUCS MOCTIMHO Ta CHCTEMHO: Ha yYpOKax, IiJl 4ac poOOTH B rpymnax, mij
4ac JOCII/KEHb, PO3B'sI3aHHs TPOOJIEMHUX 3aBAaHb, MIPE3CHTAIlll pOOOTH TPYIH, MM 9ac poOOTH HaJ MPOEKTOM, i Yac BUKOHAHHS JOCIITHUIILKOTO



MPAKTUKyMY TOIIIO.
OuinoBanHs nepeadavac:

- popmysanvHe, nomoune oyiHlo6anHs — 3a0€3MeUy€e OTPUMAHHS TaHUX PO OCOOMUCTICHHI PO3BUTOK YUHIB, (POPMYBaHHS KOMIETEHTHOCTEH, HAOyTTS
HABYaJIBHOTO JIOCBIIYy Ta OCIIIHUIBKUX HABUYOK ITiJ[ Yac ONpAIOBaHHSI TeMH. MOXe MPOBOJUTHCH SIK YCHE ONMUTYBAHHS, TECTyBaHHS, CAMOCTIHI,
NpaKTUYHi, Ja00paTOpHi poOOTH, JTaOOPATOPHI AOCIIIKEHHS, Pi3HI BUJM MPOEKTHOI TISUTBHOCTI Ta iX MpE3eHTallli: MPaKTHKO-OPIEHTOBAHI MPOEKTH,
irpoBi (posiboBi), TBOpPYi, iH(POPMAILIIHO-TIONIYKOBi, HAYKOBO-IOCHIIJHHUIBKI, 3aXHCT BJIACHUX (TPYMOBHUX) JOCIHIIKEHb, MOJCIIOBAHHS TOIIO);
(dhopMyBaIbHE OIIHIOBAHHS MOXYTh 3a0€3MeYyBaTH: CAMOOIIHIOBAHHS, B3a€MOOIIHIOBAHHS Ta OIIIHIOBAaHHS BUYUTEIEM / BUMUTENBKOIO (yUUTENH /
YUUTENbKa MOXE BUpaXxaTH BepOaIbHO, PIBHEBO Ta OAJIbHO)

- niocymkoge OYiHIOBAHHA (Memamuyune, cemecmpose, piuHe) — HANPUKIHIII BUBYCHHS PO3ALTY ab0 TeMH, BKJIIOYAE: YCHI ONMUTYBaHHs, Oecimy 3a
MUTaHHSIMH, TUCHMOBI JIIarHOCTYBaJIbHI POOOTH, TECTOBE OLIIHIOBAHHS, BUKOHAHHS HAYKOBO-IOCTIAHUIIBKOI POOOTH / KOMIIETEHTHICHO OpPI€EHTOBAHUX
3aBJIaHb TOIIO. IOro METOI0 € 3iCTaBIeHHs HABYAILHUX JOCSATHEHb YUHIiB / yUCHMIlb OUiKYBAHHM pe3ylIbTaTaM HaBUaHHS. I1iICyMKOBE OIiHIOBAHHS
3I1HCHIOE BUMTEND / BUATEIBKA 34 12-0aIbHOKO IIKAJIOKO.

O0’exTaMy MepeBipKHU 1 OILIIHIOBaHHS € OYIKyBaHI Pe3yJbTaTH HaBYaHHS, KPUTEPISIMM OLIIHIOBAHHS — BU3HaueHl /lepxkaBHMM cTraHmapToM 0a3oBOi
3arajJpbHOl CEepeaHBOT OCBITH OPIEHTUPH Uil OIiHIOBaHHsS. JlomaTKoBUMHU 3aco0aMu CTHUMYJIOBAaHHsS TMi3HABAJIbHOI aKTUBHOCTI YYHIB € CaMo- 1
B3a€MOOI[iHIOBaHHs. OLIHIOIOYM pe3yabTaTH HaBYAJIbHOI JISUIBHOCTI Y4YHIB, HEOOXIJIHO BpPaXOBYBATH pIBEHb 3aCBOEHHS TEOPETUYHHMX 3HAHb,
c(hOpMOBAHOCTI MPAKTUYHUX YMiHb, HABUYOK 1 IIHHOCTEHN, JOCB1/I TOCHIITHUIIPKOT Ta TBOPYOI M1sUTBHOCTI.

VYyutenp / yuyuTenpka Mae IMPaBO CAMOCTIHHO PO3MOAUIATH HaBYAIBHUN vac A (QOpMyBaHHS OYIKYBAaHHUX pe3y/lbTaTiB HaBYaHHS. 30KpeMa
HaBYaJIbHUN 4Yac PO3MOAUISIETbCA 3 YpaxyBaHHSM 3[10HOCTEH 1 HaBYAJbHUX MOXKIJIMBOCTEW YYHIB / y4YEHMIlb, IXHIX IHTEPECIB, AJII TEMATUYHOTO
OLIIHIOBAHHS, YPOKIB MPAKTUYHHUX POOIT, TaOOPaTOPHHUX POOIT 1 JOCTIKEHb, YPOKIB CHCTEMATH3allli Ta y3arajJbHEeHHs, YPOKiB- eKCKYypCiii, peasnizaii
MPOEKTHOT ISITBHOCTI TOLIO.

AxkaznemiuHa cB0OOa BUUTENS / BUUTEBKH TOJISITA€ B TOMY, 110 BiH / BOHa MOXe 00OpaTH 13 3alpOIMIOHOBAHUX BUIIB ISUTBHOCTI JIMIIIE Ti, SIK1 HaKparie
MiIXOASATH 10 CTPYKTYPH YPOKY, KJIacy, TEMH TOIIO.



PO3ALJ 4. BIOJIOI'IA: BIA MOJIEKYJIN 10 BIOC®EPU(70 roaun)

Beryn

3HaHHEBMIA:

YdyeHnb/yuyeHuUs:

ONAaHOBY€ TepMiHu: OioJiorisi, OiosToriuHi
HAYKH, PiBHi opranizauii »kuBoi Mmarepii,
MeTOH 0i0IOTriYHUX T0CTiKEHb
po3ni3Hae Ta po3pi3HseE:

- OioJs1oTiYHI HAYKH;

- piBHI opranizauii »kuBoi MaTepii Ha
MAaJIIOHKAX, (OTO;

HA3MBAaE:

- piBHIi oprani3auii »kuBoi martepii

- rajry3i, 1o BXoasTh 10 6ioJiorii ik
KOMIIJIEKCHOI HAYKH

HABOJUTDH NMPUKJIATU:

- BUKOPUCTaHHs 0i0JIOTiYHNX 3HAHb Y

Biosoris ik kommiekcHa Hayka. Micue
OioJ1oril cepe iHIIMX HAYK.

PiBHi opranizauii ;xuBoi martepii.
OcHOBHIi MeTOIH 0i0JIOTIYHHAX

MOCTIIKEHD.

Po3p’si3anns l'[pOﬁJ'[eMHI/IX NnuTaHb, 3a1a4

SIki BJ1aCTHBOCTI MAKOTH OPraHizMu, 110
MOZKYTh OJJHOYACHO iCHYBATH Ha Pi3HUX
PiBHSAX oprasi3zauii ;)kuBoi MaTepii?

- Po6ora 3 ingopmanicro/onpanoBanus
askeped ingopmanii (IpykoBaHi,
eJICKTPOHHI JKepea, ¢poro-,
Bijeomarepiaau, animanii ) —

- IIpo 3B'si3ku OioJiorii 3 IHINMMH HAYKAMM;
- PiBHi opranizauii ;xuBoi marepii.

- IIpo :XuTTH Ha Pi3HUX PiBHAX OpraHizauii;
MeTOoau 0i00OTriYHUX T0CIiIKEeHb.

- OCHOBHHUX MeTO/AiB 0i0JIOriYHMX

JOCJIi/I7KeHb;




JKUTTI JIOAMHA MopeioBanHs

JistnbHicHMA: - KOMILIEKCHOI'0 00CTeKeHHS
Y4yenb/yyeHuus: JeB'ITHKJIACHUKA/NeB'ATHKJIACHUL Ha
pi3zHMX

CamocrTiiiHo a00 3 70TOMOT0I0 BUHTEJIS
PiBHSIX HOrO / il Opra”izamy 3 BUKOPMCTAHHAM
/ BUNTEJBKH Y4 iHIIKUX 0ci0 3aiicHIOE
Cy4acHHX 0io(i3HYHMX NPHJIALIB i MeTOIB
HAYKOBe JI0CJIi/I’KeHHA: 1001pae okpeMi
-- [Ipo€exkTHA AiJIBHICTD
00’€KTH / IBHIIIA, BJIACTHBOCTI 00’ €KTIiB
IndopmaniliHo-nomyKkoBi NpoexkTH:
/ ABHI, AKi MOKHA JOCTITUTH: BU3HAYAE
- llopiBHsIUILHO-ONIUCOBUIA MeTOA B DioJIorii:

MeTY i 3aBIaHHS TOCJiIKeHHS], Bia

(dopmy.nioe rinoresy, nianye i 3aiiicHioe ApicToTes 10 CbOT0IeHHsI.
AOCJaiIZKeHHs (cmocTepirae, - MOHITOpHMHT — aKTyaJIbHMI MeTO]
eKCIIEPUMEHTY€, MOEJIIOE), AHAJII3YE 0i0JIOTiYHUX 10CTiIZKeHb.
pe3yJbTaTu, GOpMYJII0€ BUCHOBKH, - 3B'AA3KHU 0i0J10Tii 3 IHIIMMHU HAYKaAMU.
NPE3EHTYE Pe3yJIbTATH J0CIIIKEHHSA; IrpoBuii (po/ILOBHIT) IPOEKT:

30 CHIOE caMOaHAaJIi3 10CTiAHMIBKOT “Tu arpoHoM, BeTepUHap, CaiBHUK,

AisibHOCTI.[1] OioTexHoJIOr, GioXiMik TO1I0”




CamocrTiiino a00 3 701IOMOI0I0 BUNTEJISA
/ BUMTEJIBLKH YU iHIIUX 0Ci0 ONpanbLoOBy€
iHdopmauiro: 31ilicHIOE MOLIYK
iHpopMauii, BUABJIs€ HeBiOMi 1/ cede
3HAHHS, OI[iIHIOE, CHCTEMATHU3YE il Ta
NpeACTaBJsI€ B Pi3HUX (popMax; 1odupae
HAYKOBe NOSICHEHHSI SIBUII IPUPOAHU /
(akTiB / 1aHNX, BUKOPHCTOBY€ HAYKOBI
dakTu nus popmyTrOBaHHS BIACHUX
Cy/’KeHb. 3 10NMOMOTI0I0 BUMTEJIA /
BUYMTEJIbKH UM iHIINX 0Ci0 BU3HA4Ya€
CylepeYHICTh y 3aNPONOHOBaHI
cUTyauii, BHKOPHCTOBY€ NMPAaBUJIA,
crnocoou i BiamoBiaHi 3acodm 1ist
PO3B’sI3aHHS HABYAJIbHOI / KUTTEBOL

npoodJieMH, BU3HAYA€ YUHHUKH, AKI

IIpakTHKO-OPi€HTOBAHMH MPOEKT:

3amina TpagMuiiHOrO MaJMBa HA 0iONMAJTHBO

BHUI'OTOBJICHHS OyKJIeTy

IIpaBuIbHICTH 30epiraHHs NPOAYKTIB Yy
X0JIOAMIbHUKY — BUTOTOBJICHHS NTAM’ITKH
TBop4uil NPOEKT:

CrtBopeHnHs Jenodyka “PiBHi opranizauii

’KHBOI MaTepil y cremy, Jici, 03epi Tomo ”




CIPUSJIN / 32aBaINJIM PO3B’A3aHHIO
HABYAJILHOI / J)KUTTEBOI NPODJIEeMH;
CKJIAJA€ MJIAH BJIACHOI JiAILHOCTI 1Sl
PO3B’SI3aHHS HABYAJILHOI / JKUTTEBOI
npood;eMH BiIIIOBIHO 10 CBOEI PoJIi B
rpyli, OMiHIOE BJIACHY AISVIbHICTD i
edexTUBHIiCTD aiil rpynu 1is
AOCATHEHHS pe3yJbTary.|2]
XapaKTepU3ye Ta NOACHIOE:

- MeTOH 0i0JIOTIYHMX JOCTiTKEeHb

kJaacudikye:

- 0ioJIOTiYHI HAYKH 32 PI3HUMH KPUTePiaMH

- pPiBHI opranizauii ;kuBoi MaTepii 32
iepapxiyHum migxomaom
NOPIBHIOE TA aHAJI3YE:

- 00'eKkTH, IO NepedyBalOTh HA Pi3HUX




PiBHSIX opraHi3auii »kMBoi MaTepii
YCTAHOBJIKE 3B’ SA3KM:

- Mizk OioJIoTiYHMM 00'€KTOM Ta
MEeTOJAaMH 0ro A0CTiIKeHH
MO/1eJII0€ / CTBOPIOE MOJIeJIi:
30IMICHIOE CHTYaTHBHE MO/IEJII0BAHHA 3
BUKOPHCTAHHAM Cy4YaCHUX MeTO/IiB
010JIOTIYHHX JOCHITKEeHD JJIOAHUHH
PO3B’si3y€ NpodaeMHe 3alIUTAHHS:
11010 BJIACTUBOCTEH OpraHi3mis, ki
nepe0yBalOTh HA KiJIbKOX PIBHAX
oprasizamii

ONHUCYE:

- 0ioJioriuni cucremMu

- OCHOBHI OloJIoriuHi MeTOIH

NPAaKTUKYE / 32CTOCOBYE:




- METOIMKH MO/IeJII0OBAHHS
AOTPUMYETHCS MPABUJL:

- BHKOHAHHSA MPOEKTY

innicHmii:

BHCJIOBJIIOE Ta O0IPYHTOBY€ CYy/[AKEHHS,
pPOOHMTH BUCHOBOK:

npo GyHKUIOHYBAHHS OPraHi3MiB HA Pi3HHUX
PiBHSIX opraHi3amii 0i0JIOriYHMX CHCTEM;

- PO 6i0JIOTiI0 IK KOMILJIEKCHY HAYKY.

- po raJy3si 6ioJiorii Ta iXHi JOCATHEHHS, AKi
BHKOPHCTOBYE€ JIIOAMHA

- PO KJIACHYHI Ta Cy4acHi MeTOAHU
0i0JIOriYHMX J0C/IIIKEeHb Ta IX

3aCTOCYBAHHS

- Ipo piBHi oprani3auii ’xkuBoi MaTepii Ta

BJIACTUBOCTI iICHyBaHHA 0ios10riYHHMX




CHCTEM HA KOKHOMY PiBHi

apryMeHTye:

- HeOOXiIHICTH 3aCTOCOBYBATH METOAM
0i0JIOriYHMX J0C/IIZKEeHb 111 KOMILIEKCHUX
00cTexKeHb, HAYKOBHUX JOCTiIKEeHb TOLO
YCBiIOMJII0€ 3HAYEHHSI 32CTOCYBAHHS:

- A0CATHEeHb 0ioJiorii Ta pi3HMX I raaysei
AJIsl PO3BUTKY JIOJCTBA

[1] Bka3ani ouikyBaHi pe3yabTaTu €
HACKPI3HMMH /151 BCiX po3aiJIiB i Tem
NPOrpamMu; 3 MeTO KOMIIAKTHOI 0
MOJAHHSA 3MICTy NPOrpaMu Ha/AaJli BOHH
y3arajibHeHO NMOJAAHi B TAKOMY
(¢opmyioBanni «BusiBjsie yMiHHA i
JAEeMOHCTPY€ HABUYKH 31iiCHIOBATH

AOCJiIKEeHHS, ONPallbOBYBaTH




iHgopmauiro, po3B’si3yBaTu nmpoodJjaeMu
(inauBinyaJbHO i y ciBpami) Ha OCHOBI
NPUPOIHNYOrO 3MICTY, 110 BUBYAETHCD).
[2] Bka3ani ouikyBaHi pe3yJibTaTl
TAKOK € HACKPI3HUMHU /ISl BCiX po3AijiiB

i TeM nporpamu;

TEMA 1. XIMIYHUM CKJAJI KJIITUHA

3HaHHEBMIA:

Y4enb/yueHuus:

ONIAHOBY€ TEPMiHM:

MiKpoO- Ta MaKpoOeJeMeHTH, MOHOMEPH,
OionoJiimepu, opraHiuHi pe4oBHHHU
(ByryieBoam, jginmiam, 0ij1ku, HyKJIEiHOBI
KHMCJI0TH, aMiHOKHUCJIOTH), POLECH
AeHaTypallii, peHaTypauii Ta JecTPyKUil
0inkiB, Hykiaeoruau, /[HK, PHK, AT®,

KO/J0H, aHTUKO/JI0H, KOMILUIEMEHTAPHICTh,

Knacudikanis ximiyHux ejieMeHTiB 3a
iXHIM BMICTOM B Oprasizmax.
Heopraniuni cnojiyku: Boga, MiHepaJibHi
couti Ta kucjaoTu. OcHOBHI (izuko-
XiMiuHi BiaacTuBocTi BoaM Ta ii pyHKuil
B ’KHBHX OpraHizmax.

Opranivyni pe4oBHHH, iXHI PyHKUII B
skuBHX opradizmax. IlonsitTst mpo
0i0JIOTiYHi MAKPOMOJIEKYJIH —

oionosiimepu. Byriesoau ta Jjinmigu.

Po3p’si3anns l'[pOﬁ.]'[eMHI/IX NnIUTaHb, 3aJ1a4

Yomy 10 ckiaaay 0iibmocTi 0iJIKiB BXOAUTH
20 BuaiB aMiHOKHUCJIOT, a B IPUPOI iX icCHY€
NMoHaJ cTo?

Yomy KuBHil Opranizm nody1oBaHnui
nepeBa:xHo 3 4 ximiunux eaementiB C, H, N,
o?

- Po6ora 3 ingopmaniero/onpanoBanHs

Hxeped iHgopMmauii (ApyKkoBaHi,




perutikanisi, Bipycu, Bipoiau, npioxu.
Ha3UBAaE:

HEOPraHiYHi CIOJIyKH, OPraHivHi CIIOJTYKH,
IXHi OCHOBHI BJIacCTHBOCTI Ta QyHKILIl

poO31i3HAa€E Ta PO3Pi3HS€: OPraHiyHi peYOBUHHU
(ByrueBoam, Jimiam,

Ol/IKH, HYKJIETHOBI KHCJIOTH); BipycHi
XBOpoOH

HABOJAUTDH NMPUKJIAIM:

MIKpO- Ta MaKpOeJeMeHTIB, 0i0JI0Tr4HO
AKTHMBHHUX PEYOBHH (rOPMOHIB,
HeHporopMoHiB, ¢iToropmoHis,
BiTaMiHiB, aHTHO0IOTHKIB), IXHill BILUIUB HA
’KMBi Opra”izmm;

HisnbHiCHUI:

Y4enb/yueHuus:

CamocrTiiiHo 200 3 J0MOMOI0I0 BUNTEJISA

AMiHOkHCa0TH. BiikK: piBHI IXHBOL
CTPYKTYPHOI opraxi3zamuii (kondgopmanmii),
OCHOBHI Bj1acTUBOCTI. @yHKLI OiIKiB.
®epMeHTH (€H3UMM), IXHA POJIb Y

npouecax Meradosaizmy. Hykiieinosi
KHCT0TH. PosTb HYK/IETHOBHX KHCJIOT K

Hocis cnaakoBoi iHdopmaunii. JTHK:
O0yaoBa Ta BJACTHBOCTI (perutikamis,
JAeHaTypallisi Ta peHATypauis,

penapauisi nomkoaAxkeHb). OCHOBHI THIIH
PHK, ixni pynknii. ATD.

BioJioriuno akTHBHI pe4oBUHHU (TOPMOHHU,
HeiiporopmMoHu, giToropmMoHu, BiraMminu,
AHTHOIOTHKM).

Hexuaitunni popmu sxxurrs (Bipycn,
Bipoinu, npionu) — 0ios0rivHi cucremu,

110 Mepe0yBalTh Ha MOJICKYJISIPHOMY

eJIEKTPOHHI JuKepesia, (poTo-,
BiZzeomarepianau, animauii, Mogesti) —
- IPO HeOpPraHivyHi Ta OpPraHiyHi pe4OBUHHU;

- XiMi4HI eJileMeHTH, HeOpPraHi4yHi Ta
OpranivHi

CIIOJIYKH Ta IXHi BJIACTHBOCTI; PO
0i0JI0TiYHY POJIb HEOPTraHIYHMUX TA

OPraHiYHMX CHOJYK;

- PO POJib HEKJIITHHHUX (OPM KUTTH B
NPUpPoi;

- PO 0cO0JIMBOCTi OpraHizauii HeKJITHHHHUX
¢opm xuTTH (Bipycis, Bipoinis, NpioHiB)

- MonenwBanHns: 00’emHue, rpagiune —

- MOJIEKYJIY BOJH TA BOJHEBHUX 3B’fA3KIB

- MOJIEKYJIU IIIOK03U (PpyKTO3M)

- MOJIEKYJIU LYKPO3H;

- moJiexkya JJHK, TPHK;




/ BUNTEJBbKH 4YM IHIINX 0Ci0 3ailicHIOC
HayKoOBe J0CTilKeHHs.[1]

CamocTiiiHo 2060 3 10NOMOT0K0 BUUTEJISA

/ BYUNTEJIBLKHU YM iHIIUX 0Ci0 onpanboBye
indopmauiro.[2]

XapaKTepU3y€ Ta NOSICHIOE:
(dizuko-xiMmiuHi BJacTUBOCTI BOIM;

OyJA0BY OPraHi4YHUX Pe4YOBHH, IXHI
CKJIA/JI0Bi; PiBHi CTPYKTYpPHOI opranizamii
0inKiB, HYKJIETHOBHX KHCJIOT; 0COOJIUBOCTI
oprani3auii Ta pyHKnioHyBaHHS BipyciB.
kJaacudikye:

MIKpO- Ta MaKpoOeJIeMeHTH, OpraHivHi
PEe4YOBHHHU 32 XiMiYHUM CKJIaA0M, 0y10BOI0
Ta BJIACTHUBOCTAMU

NMOPIBHIOE TA aHAJI3YE:

pPiBHi opraui3aiii ;kuBoi MaTepii.
Oco00,1BOCTI IXHBOI Opraizamii Ta
¢pynkuionyBanns. Bzaemopnis Bipycis 3
KJIITHHOIO-XA351IHOM Ta iXHill BIJIMB Ha il
¢pynkuionyBanus. Poasb BipyciB y xuTTi

JIIOIMHHU TAa B PUPOII.

- CTPYKTYPHHUX PiBHIB Oprasi3zaimii MmoJieky.J1
OiJIKiB;

- mpoueciB pemikanii, penapanii JHK;

- IpoueciB JeHaTypauil Ta peHaTypauii
MoJIeKY.JI OiJIKiB;

Oya0BH BIPYCHHX YACTHHOK.

- JlocaigHUIbKA AiVIBHICTD —
JlaGopaTopHi xocaigKeHHs:

- BuBueHHsI BJIaCTUBOCTEH JIiNigiB Ta
BYIJIEBOAIB (HA MPUKJIAl YKPY, KPOXMAJIIO,
0J1ii, BEpIIKOBOI0 MacJja).

- BuB4eHHsI BJIACTHBOCTEH (DepMEHTIB.
IIpakTnyni podoTn

- Po3B’s13aHHA eJleMeHTAPHUX BIPaB 3i
CTPYKTYPH HYKJIETHOBHX KHCJIOT.

- IIpoexTHA AisyIBHICTH




MOHOMEPH Ta MOJIMepPHi CIIOJIYKH;

OpraHiyHi pe4oBMHU Mik c00010; BipycH,

Bipoinm, npioHu Mix co0or0
YCTAHOBJIIO€ 3B’ AA3KHU:

Mi’K MOHOMEpaMH Ta MoJiiMepamMu
Mi’K HYKJICIHOBUMM KHCJIOTAMHU Ta
Olikamu

mick PHK 1a THK

MizK 0c00/1MBOCTI 0y 10BH OpPraHidvHUX
PEYOBHH 3 IXHIMH BJIACTHBOCTSIMHU Ta
pynkuisimu

MIK BIPyCOM Ta KJIITHHOIO-Xa3S1HOM
MO/1eJII0€ / CTBOPIOE MOJEJII:
OpraHiYHMX pe4yoBUH (MOHOMePIB i
noJjiimMepiB), piBHiB CTPYKTYpHOI

oprani3auii nojimepiB; npouecis

IndopmaniiHO-ONTYKOBMIA IPOEKT:

e OpraHoreHHi eJileMeHTH Ta iXHS PoJb y
KJITHHI;

e IcTopist BIIKPpUTTS HYKJIEIHOBUX KHUCJIOT;

e Bitaminm, iX BiIKpuTTA TA POJIb B
opramismi;

e ['opMoOHHU Ta HeliPOropMoOHH, iX PUPOJA TA
POJIb B OPraHi3Mi TBapHH i JIIOAUHHU;

e Po3BuToK BipycoJorii B Ykpaini
HayxoBo-goC/IiTHUIBKUM:

HocairzkeHHst BILIUBY GiTOrOPMOHIB Ta
CTUMYJISITOPIB HATYPAJIbHOIO MOXO/IKEeHHSA
(Meny, COKY KpPONIMBH, COKY aJ10€ TOII0) Ha
NMPOPOCTAHHS HACIHHSI POCJIMH

JocaiizkeHHs1 BMICTY OPpraHiuHUX Ta
HEOPraHiYHUX Pe4OBHMH Y MOJIOLI (MOJIOYHHUX

NMPOAYKTAX) Pi3HOr0 MOXOMKEHHS / PI3HMX




penutikaiii, penapaiii, JeHaTyparnii,
peHartypauii, 0y10By Bipycy
po3B’sA3y€:

- BIIPABH 3i CTPYKTYPH HYKJICTHOBHX
KHCJIOT

- Npo0JIeMHI MUTAHHSA PO 0COOJIMBOCTI
OynoBH OiJIKiB

onmcye:

- O0yA0BY HYKJIEITHOBMX KHCJIOT;

- piBHi opranizauii MoJiekyJ1 0inkiB

- BJIACTHBOCTI (pepMeHTIB (€H3MMIB)
NPAKTHKYE / 3aCTOCOBYE:

- METOM NPOBeJeHHS 010 10TiYHOr0
JAOCJTiI’KEeHHSI TA BUKOHAHHS
AOCJHiTHUIBKOT0 MPOEKTY

AOTPUMY€EThCS NMPaBHJI:

BUPOOHMKIB

IrpoBuii NpoeKT:

I'pa “IHK un PHK”; “Binok-gpynkuis”
IIpakTHKO-OpiEHTOBAHMI MPOEKT:
Po3pobienns nam'aTku: Ejnemenro3u ta
iXHs npodiiakTUKa

3acrocyBaHHs (pepMeHTIB (eH3MMIB) y
no0yTi, MeqMuMHI, 0i0TEXHOJIOTISIX TOWIO;
TBop4uii NpoeKT:

- HanMcaHH4 ece (TBopy, po3noBiai) «biaku B
MO€EMY OpPraHi3Mi»;

- CTBOpeHHs JIen0yKiB, KOJIAXKIB

- “@yukuii dinigis”, “@yHkuii Byriesoais”,
“@ynkuii JHK”, “@ynxuii PHK”, “IIpionHi
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3aXBOPIOBAaHHA JIOAMHK”, “BipycHi

3aXBOPHOBAHHS POCJIUH”.




NMPOBeJAeHHSA J1a00PATOPHUX AOCIKEHD i

po00TH 3 1a00pPATOPHUM 00JIATHAHHAM;
innicHmii:

YdeHnb/yuyeHuUs:

BHCJIOBJIIOE Ta O0IPYHTOBY€ Cy/AKCHHS,
pPOOHMTH BUCHOBOK:

- PO XiMiYHMI CKJIA KJIITHH )KUBOTO
opraismys;

- PO OPraHiyHi Ta HeOPraHiYHi pe4oBUHHU,
ixHi QyHKLII B Opranismis;

- PO 0i0JIOriYHO AKTHBHI PEYOBMHHM Ta IXHE
3HAYeHH 115l ’KUBHX OPraHi3MiB;

- PO €IHICTH XIMIYHOTO0 CKJIALY KHBOI Ta
HEKMBOI PUPOAHU;

- PO POJIb BipycCiB B KMTTi JIIOAUHHA TA y
NPHUPOAi..

apryMeHTye:




- 3HAYEeHHSA Ta BMICT HEOPTraHIiYHUX CHOJYK
(BoaM Ta MiHepaJIbHUX COJIel) y KIITHHAX
oprasizmy As 30epe;KeHHs 310POB’sl

- 3HAa4YeHHS OPraHIYHUX CHOJIYK Ta IXHIi
(¢yHKUil B )kUBOMY Oprasizmi 1Jis
3a0e3nmeyeHHs MpoueciB

KUTTEXIILHOCTI

- HeOOXITHICTh 32CTOCOBYBATH 3HAHHS

npo O0ynoBy Ta GpyHKIUii OpraHiyHUX
PEeYOBHH JIsl PO3YyMiHHSI QYyHKIiOHYBAHHSA
MOJICKYJISIPHOTO PiBHA KMBOI MaTepil

- 10 HeKJIITHHHI (POPMH KUTTS —
OioJioriuHi cucreMu, siKi nepedyBalOTh HA
MOJIEKYJISIPHOMY PiBHi oprani3auii ;kuBoi
Marepii.

yCBi}IOMJIIOC SHAYCHHSA 3aCTOCYBAHHA:




3HAHb PO 0Yy/JA0BY, BJIACTUBOCTI Ta
(yHKuii opra"HiyHuX i HEOPpra”HiYHUX
PEe4YOBHH B OPraHi3mMax JJsi pO3yMiHHS
0e3MmepepBHOCTI KUTTH;

3HAHb NP0 BipyCHi XBOPOOH JIIOAMHM JJIs1 IX

npoPiTakTHKN

TEMA 2. KIIITUHA — CTPYKTYPHO-®YHKIIIOHAJIbHA OJIUHUIISI OPTAHI3ZMIB
3HAHHEBMH: Metoau nocaimkenus KiaiTnn. Tunn Po3B’si3aHHs NP00JIeMHUX NMUTAHb, 32124
Y4enb/yueHuus: MiKpOCKOIIii. —

ONIAHOBY€ TEPMiHM:

Iia3MaTu4YHa MemMOpaHa (nmjiamajiema),
HaIMeMOpaHHi Ta mixMeMOpaHHi
CTPYKTYPH, HUTONIa3Ma (IIUTO30.1b,
OpraHeJiy Ta BKJIIOYEHHS), SAPO,
XpPOMOCOMM, KApPiOTHII, KIiTHHHE JUXAHHS,
IJ1iK0JIi3, (harouuTo3 i MiHONMTO3

Ha3uBae:

CTpyKTypa eBKapiOTHYHOI KJIITHHH:
KJITHHHA MeMOpaHa, HUTOoIIa3Ma Ta
OCHOBHI KJITHHHI opraneau. flapo, iioro
CTPYKTYPHA oprasizamis ta pyHkiii.
Xpomocomu: XiMiuHUI CKJIaja, OynoBa.
IlonsATTH NpO KapioTHI; ranJIoOiHUI,
AMILIOITHUIA Ta MOJINI0IIHUIT HAa0opH

XpoOMOCOM.

Kuitunn eBkapioTiB MalOTh pi3HOMAaHITHI
¢opmy Ta po3mipu. I3 yum nos’sizane Take
pisHOMaHITTS?

- PoGora 3 ingopmanicro/onpanoBanHts
aaxeped iHgpopMmanii: APyKoBaHi,
eJIEKTPOHHI JKepesa, ¢oTo-,
Bijeomarepianu, animauii, Mmoaei,

BipTyaJbHi J1abopaTopii —




MEeTOM JO0CTiIKEeHHs KJIITHHH, CKJIAT0BI
KJIITUHM NPOKAPIiOTIiB Ta eBKaPioTiB;
OopraHeJiy KJiTHHHU Ta iXHi QyHKLII,
M0JI0’KeHHs1 KJIITHHHOI Teopil,
HaMeMOpaHHi Ta miiMeMOpaHHi
KOMILJIEKCH €BKAPiOTUYHOI KJIITHHH
HABOJUTH NPUKJIAIH:

METO/iB NUTOJOTTYHHUX JOCTiIKEHD;
(¢yHKUii opranes KIiTHHH eBKapioTiB,
BU/IY TPAHCIOPTYBAHHS PeYOBHH 4Yepe3
MeMOpaHy; eTamniB eHepreTHYHOro
00MiHY; KJIITHH, IO JiIJSATHCSH MITOTHYHO
Ta MEHOTHYHO; M0J102KeHb KJIITHHHOI Teopii;
po3mi3Ha€ Ta po3pi3HseE:

Ha goTorpadisx Ta MAJTIOHKAX KJIITHHH

Npo- Ta eBKapioTiB;

HanmemOpanni Ta mizMeMOpaHHi
KOMILJIEKCH €BKAPIOTUYHOI KJIITHHH.
OcobmBocTi opranizamii
NPOKAPIOTUYHOI KJIITHHH.

TpaHncnopT pe4oBHH 4Yepe3 MJIA3MATHYHY
MeMOpaHy.

OO0MiH peyoBHH Ta eHeprii (MeTa00.1i3M)
y kiaituHi. [Iponecn anadosizmy Ta
KaTaboJ1i3My, iXHill 3B’A30K.
ABTOoTpOdHMIi i rereporpodHUil THIIH
KuBJeHHsA. MikcoTpo(Hi opranizmm.
IIpouecu porocunTesy Ta

XeMOCHHTe3Y. 3HaueHHs GOoTOCUHTE3Y 1JIA
icHyBanHs 0iocdepu.

Po3menJieHHsi pe4OBHH B OPraHi3mi
(0e3kucHeBe, KUCHeBe). ETanu

€HEePreTHYHOro O0MiHy.

- Ipo Oy0BY KJIITHHHU Ta NPOLECH il
JKHTTETIATIBHOCTI, METOIH il TOCTiTKeHHS.

- PO OPraHe/ M KJIITHH, KIITHHHUNA UKL,
npouecu MiTo3y Ta meiiosy, ¢goro- Ta
XeMOCHHTE3; eTaNi eHePreTUHYHOro 00Miny ,
XPOMOCOMM TA KAPiOTHUIIM TOIIIO,

- TPAHCMOPTYBAHHS Pe4YOBHH Yepe3
MeMOpaHy

(pyHKuioHAIBbHI JIITHKH (KOMIIAPTMEHTH)
KJITHHH eBKapioTiB

- MopenoBanHs: 00’eMHe, rpadgivne (cromn-
MOYIIH aHiManisi) —

- OpraHeJi KJiTHH eBKapioTiB; A/Apa KIITHHH;
- XpoMOCOM (IBO- TA OJJHOXPOMATH/IHHX);

- (a3 ¢poTocuHTE3Y,

- IpoueciB MIiTO3y Ta Meii03y.

- JlocaigHunbka AiiJIbHICTD —




THIIM MiKPOCKOIIii; OpraHe/ivm KJIiTHH
e€BKapIiOTiB; KapioTMNIK OPraHizmMis;
OpraHizMu, AKMM NPUTAMAHHUI
aBTOTPO(HMI, MiKCOTPO(HUI Ta
rerepoTpogHUil TUIH KUBJICHHS;
npouecu GoTo- Ta XeMOCHHTE3Y;
Npouecu MiTo3y Ta MeHo3y;

KJIITHHHUN UK/, KJIITHHHA Teopist
HisnbHicHuMI:

Y4yenb/yuyeHuus:

CamocTiiiHO 200 3 10NOMOT0K) BUUTEJISA
/ BYMTEJIBKHU YM iHIIUX 0Ci0 31iliCHIOE
HAYKOBe J10CJiKeHHs.[1]

CamocrTiiiHo 200 3 10MOMOTI0K0 BUUTEJISA
/ BUMTEJIBLKH YM iHIIUX 0Ci0 onpanboBye

ingopmariro.[2]

Kaitunnuii muki. [Ipouecu mito3y Ta

Meiio3y. Kiitunna Teopist

JlaGopaTopHi KocaigKeHHs:
- BUBYeHHS CTPYKTYPHO-(YHKIIOHAJIbHOL

Pi3HOMAHITHOCTI KJIITMH eBKapioTiB.

- BuBuenHs a3 miTo3y (Ha npuK/Iagi KJIITHH

KOpeHs1 uuody.Ji).

IpakTuyHi podoTu

IHopiBHAJIbHA XapaKTePUCTHKA MIPO- TA
€BKAPIOTHYHOI KJIITHH.

IlopiBHsIILHA XapaKTepuCcTHKA NpolLeciB
MiTO3y Ta Meiio3y.

- [IpoexTHA AisVIBHICTH
IndopmaniliHO-MOMIYKOBHH NPOEKT:
IcTopis cTBOpeHHs1 KIITHHHOI Teopil
OcobsmBocTi npoueciB C3- ta C4-
dorocunresy.

Oco0smBocTi 0ynoBu i pyHkuiil Haa- Ta




XapaKTepU3y€ Ta NOSICHIOE:
MeXaHi3MHU TPAHCIOPTY PeYOBHH 4Yepe3
MeMOpaHy;

OyaoBy Ta pyHKUIl HUTOMIA3MM;
npoiecu aHadoxi3My Ta kKaTadoaizmy;
($a3u porocunTe3y; KIITHHHUNA HUKJI
kiaacudikye:

- OpraHe/id Ha HeMeMOpaHHi,
oJHOMeMOpaHHi, 1BOMeMOpaHHi

- OPraHi3MHu 3a TUNOM KHBJIEHHA HA

aBTOTpPO(MU, rereporpodu, MikoTpodhn
MOPIiBHIOE TA aHAJI3YE:

- opraHe/iu KJIiTunu; ¢a3u MiTo3y Ta
Meiio3y; ¢a3u GoToCcuHTE3Y: CBITJIOBY Ta
TEMHOBY; €Tall eHePreTHYHOro0 00MiHy
YCTAHOBJIKE 3B’ A3KU:

Mi2k Oy/I0BOK0 KJIITHHM Ta TUIIOM i

miIMeMOpPaHHUX KOMILJIEKCIB KJIITHH
OpraHi3MiB pi3HUX I'pyIl.

Kapiotun opranizmy. Yomy y KkMTTEBOMY
IMKJII JUIUIOIIHMX OPraHi3MiB (popMy1oThCS
ramjioigHi KaiTuamu?

KuaiTiHHUA nMKII: H0r0 MOpyuIeHHs TA iXHI
HACJIIKH.

HaykoBo-gocainnnubkuii: Jociigkenns
BILUIMBY Pi3HOT0 OCBIiTJICHHSI HA

YTBOPEHHS BYIJICBOIB Y Pi3HUX KIMHATHHMX
POCJINH

IrpoBuii (po/1bOBHIi) IPOEKT:

Hisosa rpa “Kuituna-micro”
IIpakTHKO-OPi€EHTOBAHMH NPOEKT:
Burorosienns oOykiery “IIpounecu Opoxinas
Ta IX BAKOPHUCTAaHHSA y IPOMHCJIOBOCTI Ta

nooyri”




MeTadoJIi3My

MO/IeJII0€ / CTBOPIOE MOJI€JTi:

OyJ10BH OpraHeJ KJIiTHHH Ta NPOLECiB, 110
Bi0yBalOThCs y KIITHHAX

PO3B’si3y€ NPoOIeMHi MUTAHHA

- PO 0CcO0IMBOCTI OyA0BH Ta poO3Mipy
KJIITHH TAa THIIOM MeTa00.J1i3My

onucye:

¢a3u porocunTesy; npouecu
MeTa00J1i3MYy; a3u MiTo3y; KapioTunu
opranizmiB

NPAKTHKYE / 3aCTOCOBYE:

3HAHHSA PO MeTa00J1i3M /1151 BUBYCHHS
npoileciB aHa00J1i3My Ta KaTa00J1i3MY;
BMiHHSI CAMOCTiliHO MJIAHYBAaTH Ta

NMPOBOAUTH MPOCTi JOCTiTKEHHS

TBopuMil MPOEKT:

- HAMIUCAHHA ece (TBOPY, po3MoBii)
“HackiJIbKH Ba:KJIMBHM JUIS1 PO3BUTKY
OioJiorii cTa10 BIAKpUTTS KJIITHHU?”

- CTBOpeHH Jien0yKy “Opraneu KJIiTHHH”

“MiT03”, “Meiio3”.
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AOTPUMYETHCS MPABUJL:

po00TH 3 MIKPOCKOIIOM Ta
JIa0OpPaTOPHUM 00JIATHAHHAM Mij Yac
J1a0OPATOPHOIO JAOCTi/KEHHS Ta
NPaKTHYHOI podoTH;

HinHicHmii:

Y4enb/yueHuus:

BHCJIOBJIIOE Ta OOIPYHTOBYE CY/AKEHHS,

POOMTH BUCHOBOK: NP0 KJIITHHY K
CTPYKTYpPHO-

(yHKIIOHAJIBLHY ONUHHULIO OY/10BH
oprasismys;

- PO B32a€EMO3aJIe’KHICTH Oy/10BM Ta
(¢yHKUii opranes KIiTHHH;

- IIPO POJIb XPOMOCOM sifipa y 3a0e3ne4YeHHi
CIaAKOBOCTI;

- po OioJsIoriYHe 3HAYECHHS NPOLECIB MITO3Y




Ta Meiio3y;

- PO 3arajibHi MPUHIIMIIMA POLECiB
MeTa00J1i3MYy;

- PO PoJib (pOTOCHHTE3Y /ISl iICHYBAHHS
oiocdepu;

- 3HAYEeHH KJITHHHOI Teopii 1J1s1 PO3BUTKY
OioJtorii.

apryMeHTye:

- HeOOXigHICTh 32CTOCOBYBATH METOAHU
HHUTOJOTTYHMX JOCTiAKEeHb 1JI BUBYEHHS
KJIITHHH,

- PoJib f1APa Ta XPOMOCOM SIK HOCIIB
CnaaKoBoi iHgopMmalii;

- BAXKJIMBICTh BUBYEHHS KJIITHHHOTO HUKJLY
Ta Oro NOpyueHb s 30epesKeHHs

CTAJIOCTI KapioTumy




YCBiIOMJIIO€ 3HAYEHHS

- 1/IPa eBKAPIOTUYHOI KJIITUHH SIK HOCIA
cnajakoBoi ingopmanii

- npouecy (GoTocuHTE3y IJIA CTATOCTI
ra3oBoro ckjiany armocgepu ta
icHyBaHHs Oiocdepu;

- MITOTHYHOT0 MOAITY KJIITHH JJIsl POCTY,
PO3BUTKY, pereHepaiii opramizmy;

TEMA 3. 3AKOHOMIPHOCTI CHAAKOBOCTI TA MIHJIMBOCTI OPT'AHI3MIB

3HaHHEBMIA:

Y4enb/yyeHuns:

ONIAHOBY€ TEPMIiHH: CIIAJAKOBICTb,
MIiHJIMBICTH CHIAIKOBA (MyTauniiiHa Ta
KOMOIHTHBHA) Ta HECMAAKOBA
(Moaupikaniitna), reHu ajieJIbHI T
HeaJieJIbHi, TOMO- Ta reTepo3uroTa,
3aKOHM CNAJKOBOCTi, TeHETHYHHUH KO/,

reHOM, (peHOTHII, MyTallii (TOYKOBI,

I'enn Ta renomu. bBynoBa renis npo- ta
eBkapioTiB. ['eHn ajiesibHI Ta HeaJleJIbHi.
I'eHeTH4HUI1 KO TA 00 BJIACTHBOCTI.
Peanizanisa cnagkosoi ingopmanii B
KJITHHI: 0l0CHHTe3 0iTKOBHX MOJIEKYJI
Ta foro eranu (MpouecH TPaHCKPUIIIII
Ta TPaHCJAALIL).

®opmyBaHHs (EeHOTHILY OPraHi3MiB sIK

pe3yJIbTaT B3a€MOJII TeHOMY 3 YMOBAMH

Po3p’si3anns npoﬁneMan NnIUTaHb, 3a1a4

- Yn icHyIOTH MeXaHI3MH 3aXHCTYy OPraHi3My
Big MmyTamin?

- Yomy nBa pepmepu, siki mocaanm oauH
copr

POCJIMHHU HA OJHAKOBIH IJIOLI, OTPUMAJIH
pi3Huii Bpoxai?

- Po6ora 3 ingopmaniecro/onpanoBanHs




XPOMOCOMHIi, TeHOMHI), MyTareHHi
¢akTopu (MyTarenu), npouecu
TPAHCKPHUILII Ta TPaHCAsANLil,
KPOCHHIOBEpP, XpOMOCOMHA Teopis
CNAJAKOBOCTI, SIBUIIE 34eIJIeHOr 0
yCHaJAKyBaHHSA, 34ellJIeHe 3i CTATTIO
YCHAJAKYBAHHS, HOPMA peaxkuii
HA3MBaeE:

- Npi3BHUINA BUAATHUX FeHETUKIB;
BJIACTUBOCTi FeHETUYHOT0 KOY,
JAKepesia KOMOIHATUBHOI MIHJIMBOCTI,
03HAKH CNIAJKOBOI Ta HECMAAKOBOI
MiHJIMBOCTI

po3mi3Ha€ Ta po3pi3HseE:

MOHATTS FeHOTHUIY Ta peHoTUuMy;

KJIACHYHI Ta CYYaCHi MeTOM reHeTHYHHX

HABKOJIMIIHBOTO CepeloBHINA.
Metoau reHeTHYHUX JOCTiIKEHD:
KJIACHYHI Ta cy4acHi.

3akonu cnagkoBocTi Menaeuas Ta ixHi
IUTOJIOTIYHi ocHOBH. SIBHIIE 3YeIJICHOT0
ycnajakyBaHHsl. XpOMOCOMHA Teopist
CIAAKOBOCTI.

I'enetuka crari; ycnagkyBaHHs,
34eruieHe 3i crarTio. Buznauenns

cTaTi y Pi3HUX I'PyNl OpPraHi3mis.

I'enom sik mijlicHa IHTerpoBaHa cucrema.
BapianTn B3aeMogii ajieJibHUX Ta
HeaJIeJbHHUX I'eHiB, MHOKMHHA Jifl TeHiB
(mueiiorponist). O3Haku, AKi
BH3HAYAKOThCS B3a€EMOJIi€I0 ajiejiiB 0JHOIO

(MoHorenHi) Ta pizHuX (MoJireHHi) reis.

JuKeped1 iHdopmanii ApyKoBaHi, eJIeKTPOHHI
JuKepedia, ¢goro-, BiteomarepiaJu,

animauii, Mozei, BipTyaJbHi 1adopartopii

- IPO F'eHH Ta TeHOMH, CNIAJKOBICTh Ta
MiHJIMBICTH OPraHi3MiB, METOAU reHETHYHHUX
aocaiKenb; BigkpurTs I'. Menaenst ta

T. Moprana;

- IPO BUBYEHHS MyTalliif Ta moaudikamii,
npoiueciB TpaHCKPUINLii, TPaHCAALIT TOWIO.
- HOpPMAJIbHUX TA MYTAHTHUX (POPM
apo3odiin;

MopenoBanns rpadgiyHe Ta npeaMeTHe

- IpoueciB TPAHCKPUIILII Ta TPAHCISAILII;

- ayTOCOM Ta CTATEBHX XPOMOCOM;

- FTeHeTHYHHUX KapT XPOMOCOM;

- Jocainaunbka aisiabHictb — JlaGopartopHi




JOCJIiIKeHb;

IreHH Ta TEHOMU;

Npouecu TPAHCKPUIIIT Ta TPaHCJsILil;
Moau(pikauniiiny, MyTaniiiHy Ta
KOMOIHATMBHY MiHJIUBICTb.
HABOJUTH NPUKJIATH:

aJleJIbHUX TAa HeaJleJIbHUX I'eHiB;
MOHOI'€HHHX TA MOJIreHHUX 03HAK;
3aCTOCYBAHHS 3aKOHIB CNIAJKOBOCTI
Menpaens;

Moaugikanii, myramii, CiagKoBHX
XBOpPOO Ta BaJI JIIOAUHHU;
IMUTONJIA3MATHYHOI CIIaJKOBOCTI;
BU3HAYEHHS CTATI y PI3HUX rpyn
OpraHi3mis;

HisnbHicHUMIA:

SIBHIe MUTONMJIAZMATHYHOL

(mo3asimepHoi) cnaakoBocTi. Peryasiuist
AKTHBHOCTI I'eHiB.

MiHnauBicTh cIaIKOBa TA HECIAAKO0BA.
®opMHU CIIAJAKOBOI MiHJIMBOCTI:
MyTaliiiHa Ta KOMOIHaTHBHA. Buan
MyTauiii Ta ix npuuuHu. :kepesa
KOMOiHaTHBHOI MiHJIMBOCTI. 3HAYEeHHA
MyTauiil B eBOJIIOLII OPra”HiuyHoOro CBiTy.
3acrocyBaHHsI MyTalliiHOI MiHJIMBOCTI
JIIOAUHOIO.

Moaudgikauiiina (HecnagkoBa)
MinauBicTh. Enirenernune
ycnaakyBanusa. Hopma peaxuii.
Bapiauiitnuii psix Ta BapianiliHa Kpusa.
AnanTuBHUI XapakTep MoaupikaniiHux

3MiH.

JOCIiIKEeHH A

BuB4eHHs1 MiHJIMBOCTI B POCJIMH i TBAPHH.
Ilo0ynoBa Bapianiiinoro psay i Bapianiiinoi
KPHBOI.

IIpakTnuni po6oTn

Po3B’si3aHHA eJieMeHTaAapHUX BIIPaB 3
perutikanii, TpAHCKPHUIIII TA TPaHCJIALIIL.
Po3B’si3aHHA eJieMeHTApHUX BIIPaB 3
reHeTuKH (MOHO- Ta IUTiIOpUIHe
cXpeuryBaHHs).

- [IpoexTHA AisVIBHICTH
IndopmaniliHO-MOMIYKOBHH NPOEKT:

- [Iporpama “I'enom JiroaiHn” — eTanu,
pe3yJibTaTu.

- BusHa4eHHs cTaTi y pi3HUX TBapHH.

- BractuBocti mogudikaniiinoi MiHIMBOCTI Y




YdyeHnb/yuyeHuUs:

CamocrTiiino a00 3 701IOMOI0I0 BUNTEJISA
/ BUNTEJBKH Y4 iHIIUX 0ci0 3ailcHIOE
HAYKOBe J0CJTioKeHHs.[1]

CamocriiiHo 200 3 70MOMOI 010 BUNTEJIS
/ BYNTEJBKH YM iHIIKUX 0Ci0 ONpanboBye
ingopmauiro.[2]

XapaKTepU3y€ Ta NOSICHIOE:

- BJIACTHUBOCTi FT€HETUYHOT'0 KOy, €Tanu
OiocuHTe3y OijiKa, METOAM reHETHYHUX
JOCTiI’KeHb; 3AKOHH CIIaJKOBOCTI
Menesisi, IPUYMHHA CHATKOBHX
3aXBOPHOBaHb JIOJINHU, BJACTHBOCTI
Mo dikauiiiHOl MiHJIMBOCTI; SIBUIIE
34eIJIeHOr0 YCNAAKyBaHHS; CIIAKOBI
3aXBOPIOBAHHSA JIIOAHUHH

KJIacu(iKye: - 03HAKM HA MOHOT€HHI Ta

I'eneruka oguun. Oco0JIUBOCTI TeHOMY
Joauau. CnaakoBi 3aXBOPHOBaHHS i Baau
JIIOJIMHH, 3AXBOPIOBAHHSA JIIOAUHHU 3i
CIAIKOBOI0 CXWJIBHICTIO, IXHi IPUYMHH.

Meauko-reHeTHYHE KOHCYJbTYBAHH.

TBAPHH i POCJIMH.

- MyTareHu HaBKO0JI0 HaC.

- 3aXBOPIHOBaHH 3i CMAJIKOBOK CXHJIbHICTIO —
NPUYMHHU NPOSIBY, NPOiIaKTHKA.
HayxoBo-gociiHNIbKUIM:

BuB4eHHs 4acTOTH NPOSIBY MyTaliil oueii Ta
KPWJI y IU10A0BOI MYIIKH ApPo30dian,
BHPOILEHOI BJACHOPYY

JocaixxeHHs 3aJ1€KHOCTI
AHTPONOMETPUYHUX XaPAKTEPUCTHK
(OKPY’KHOCTI I'0JIOBH, 10BKHHHU Ta (popmu
CTOIH, JOBKMHH HOCA TOLIO) y HIKOJISAPIB
BiZTHOCHO 3pOCT0-MacOBOI0 iHAEKCY.

IrpoBuii (posboBuii) npoekT: Ty Ha npuitomi
y ¢paxiBusi MeIUKO-TeHETUYHOI

KOHCYJbTalii”.

IIpakTHKO-OpiEHTOBAHMI NMPOEKT:




MoJIireHHi,

- MyTauii 3a MiciieM yTBOpeHHS,
NPUYMHAMH NOABU, HACTIIKAMM;
MOPIBHIOE Ta aHAJI3YE:

- TOMO3UIOTHIi T reTepo3uroTHi
OopraHizMm

- YCIaAKYBAHHS CTAaTi y Pi3HUX Ipyn
opranizmis

- CMIAIKOBY Ta HECNA/JAKOBY MiHJMBIiCTh

- FeHOM SIK HJIICHY IHTerpoBaHy cucTeMy
YCTAHOBJIKE 3B’ A3KU:

- Mi’k eTannamu OiocHHTe3y OlJIKa

- Mi’K F€HOM Ta reHOTHIIOM;

- Mi’%K TeHOTHIIOM Ta cepea0BHIIEeM
icHyBaHH{ mix yac popmyBaHHsA GeHOTHITY

- Mi’k yMOBaMM iCHyBaHHSI Ta IPOSIBOM

CxJ1ajaHHsl BJACHOI'O POJOBOY Ta
AEMOHCTpAIlisl yCIaJAKYBaHHS eBHUX 03HAK
(3a BHOOpOM yuHsi/yueHunui a6o
BUYHTEJISI/BUNTEIbKH)

TBop4uil NPOEKT:

Bu3HayeHHs MOKJIMBHUX NPOSIBiB CTAHIB
O3HAK

y Maii0yTHbOI JUTHHHN 00pPaHOI NOAPYKHbOI
napu.

CxJ1ajaHHsi pO0BOAY POAMHM BHAATHHUX
JII0ZIeil / TiTepaTypHUX NMEepPCcoHaXkKiB (3a
BHOOPOM BYHUTEJISI/BUMTEIbKH).
JocainxeHHs1 BJacTHBOCTE
MoaupikauniiiHoi MiHJIMBOCTI HA MpUKIA]
AesIKMX 03HAK BIOMHUX JII0/1eH.

- CtBopenHs Jenoyky “Kiuacudikanis

myTaniin”’; “Myrarenn”.




Mo dikauiiiHol MiHJIUBOCTI - CTBOpeHHS KOJIaxKy: 3aKoHU MeHess Ta ix
MO/IeJII0€ / CTBOPIOE MOJI€JTi: 3aCTOCYBAHHS; BJIACTUBOCTI TeHETHYHOT O
rpagivHi Mojei npoueciB CHHTE3Y Koay.

MOJIEKYJI Ta MPOCTOPOBi Mo/e/Ii XpOMOCOM
po3B’sA3y€:

- BIIPABH HA 3aKOHOMiPHOCTi CNIaKOBOCTI,
BcraHoBJIeHI I'. Menaenem

- Npo0JieMHI 3aBJaHHSI 00 MPUYHMH
MyTauiiiHoi Ta Moaugikauiiinoi
MiHJIHBOCTI

ONMHUCYE:

- 3aKOHOMIpPHOCTI YCIIaIKYBAHHA 03HAK;

- poaoBoaM;

- FeHeTHYHi KapTH XpOMOCOM;

- IPUYMHM TA YaCTOTY NPOSIBY MyTAaIlliid;
NPAKTHKYE / 3aCTOCOBYE:

- METOAM NMPOBeJAeHHS 0i0JIOrTYHIX




JOCJiIKeHb,

IVIAHYBAHHSA TAa BUKOHAHHS MPOEKTHOI
podotu

BHKOPHCTOBYE:

-3HAHHS NP0 HYKJIEIHOBI KMCJIOTH AJs1
PO3YMiHHS IOHSATTS I'eH, TEHOTHII TA
reHoM, 3aKOHOMIPHOCTI nepeaavi 03HaK;
3HAHHSA NPO NMPOLECH Meio3y Ta
3anJIiAHeHHs VIS PO3YMiHHS
KOMOIHATMBHOI MiHJIMBOCTI;
AOTPUMY€ETHCS NMPAaBHJI:

BUKOHAHHS NMPOEKTHOI AisSVIBHOCTI Ta
MeTOAIB 0i0JIOTiYHUX JOCTiIKEeHDb N5
CKJIAJIAaHHS PO/IOBO/IIB;

HinnicHmii:

YueHb/yueHus:




BHCJIOBJIIOE TA OOIPYHTOBYE CY/AKEHHS,
pPOOMTHL BUCHOBOK:

- PO 3HAYEHHS BJACTUBOCTEN TeHETUYHOT 0
KOy JJIsl pO3yMiHHSI 3aKOHOMipHOCTeM
CIIAJIKOBOCTI;

- 3HAYEHHS 3aKO0HIB craakoBocTti Menaeis
JJIS1 PO3BUTKY I'€HEeTHKH, CeJIeKIIil Ta
€BOJIIONIiHHOI Teopii;

- PO POJib XPOMOCOMHOI Teopil
cnaakoBocTi Moprana st po3yMiHHS
SIBMILA 34€IJICHOT0 YCNaAKYBAHHS 03HAK;

- PO 3aKOHOMipHOCTI MoaudikaniiiHoOl
MIHJMBOCTI Ta ii poJib y NPUCTOCYBAHHI

OpraHizMiB 10 yMOB iCHYBaHHS;
- PO POJib MYTAaIlill y npouecax eBOJIOLII;
- 3JHAYEeHHA KOMOIiHATHBHOI MiHJIMBOCTI IJ151

PI3HOMAHITTS NPOSIBY BAPIAHTIB 03HAK Y




HAIIAJKIB;

- PO BAKJIUBICTH MeIUKO-TeHETHYHOT 0
KOHCYJIbTYBAHHS;

- IPO T'eHOM SIK IJIICHY IHTerpoBaHy
cucremy.

apryMeHTye:

- HeOOXITHICTh 32CTOCOBYBATH 3HAHHS
PO CHAAKOBICTH Ta MiHJIMBICTH
OpratizmMiB st IpoQUIAKTUKY CTIATKOBUX
3aXBOPIOBaHb JIIOAUHYU TA 3MEHIIECHHS
KIIBKOCTI MyTanii

- 3HAHHA NPO (POopMYyBaHHHA (PEHOTUITY
OpraHisMiB fIK pe3yJbTaT B3a€EMOJil
reHoMY 3 YMOBAMH HABKOJUIIHbOTO
cepeloBHUIIA

yCBi}IOMJIIOC SHAYCHHSA 3aCTOCYBAHHA:




- METOIIB reHeTHYHMX TOCTiIKeHb 151
PO3BHUTKY 0i0JI0TiYHOI HAYKH, MeIMLINHH,
cesieKNil, CUILCHKOI0 rocnoAapcTBa,

010TEeXHOJIOTiH TOIIO

TEMA 4. POSMHOXEHHS TA IHAMBILIY AJIbHUI PO3BUTOK OPTAHI3MIB

3HaHHEBMIA:
Y4yenb/yyeHuus:

OINAHOBY€ TePMiHU: CTATeBHUIl Mpollec,
NapTeHOr eHe3, M0JIieMOPioHis, KOMyJIsALis,

OHTOTreHe3, APodJeHHs], 0j1acTy.1a,
racTpyJja, eKTo-, eHTO- Ta Me30JepmMa,
ricTo- Ta OpraHoreHes, ;KUTTEBHI LUK
Ha3UBAaE:

- eTanyu eMOpPiOHAIBHOIO Ta
NocTeMOpPiOHAILHOI0 PO3BUTKY TBAPHUH;
po3mi3Ha€ Ta po3pi3HseE:

croco0u po3MHOKeHHsI OPraHi3miB, eTanu

3apOKOBOI0 PO3BUTKY Ta THIIH

3naTHicTh 10 penpoayKuii —
YHiBepcajbHA BJIACTUBICTh OPraHi3MiB.

Crnoco0u po3MHOKeHHSI OPraHi3MiB: cTaTeBe
Ta HecTtaTreBe. CTtaTese

PO3MHOKEeHHS: i3 3aMTiJHEHHAM Ta 0e3
3anjiigHeHHs (MapTeHoreHes).
OcHoBHI (popMH HeCcTATEBOI0
PO3MHOKEHHS1 OPraHi3MiB (3a y4acTi
OJIHI€] KJIITHHU Ta BereTaTuBHE).
IHousiTTs1 Mpo nmoJiieMOpioHir0.
InauBinyanbHUH PO3BUTOK OPraHizMy
(onTOTreHe3). 3apoaAKoBHIi

(emOpioHaJIbHMI) PO3BUTOK (HA MPUKJIALI

Po3p’si3anns l'[pOﬁ.]'IeMHI/IX NnIUTaHb, 3a1a4

SAx “cTparerii po3MHOKeHHs1”(3alTiAHEHHS,
THII PO3BUTKY, TYpPOOTa PO NOTOMCTBO)

opraizmMiB y npupo/i 3aée3ne4yr0Thb
NPOAOBKEHHS iCHyBaHHS BUAY?

- PoGora 3 ingopmaniero/onpanoBanHs
aaxepes iHgopmanii (ApyKoBaHi,
eJICKTPOHHI JKepea, ¢oTo-,
BiZeomarepianau, animauii, Mmoaei,
BipTyasbHi Jadoparopii) —

- PO PO3MHOKEHHS Ta IHANBIAYyaIbHMIT

PO3BHMTOK OPraHi3MiB; eMOpiOHAJILHUH Ta




NicJI13apPOAKOBOI0 PO3BUTKY TBAPHH,
MPOCTi Ta CKJIAJHI )KUTTEBI MUKJIIN
POCJIMH i TBAPHUH;

HABOJUTDH NPUKJIATH:

“KMBHX OPraHi3MiB, 110 PO3MHOKYHOThCS
pi3HEUMH cioco0aMu;

TBApPHH, 10 MAKOTH NPSMUI TA HENPAMMI
THUIIM PO3BUTKY;

oprasis, mo GopMyIOThLCS 3 €eKTOAEPMH,
€HTO/IepPMH, Me30/IepMH;

HissnbHiCHUI:

Y4enb/yueHuus:

CamocTiiiHo 200 3 10NOMOT0K) BUUTEJISA
/ BUMTEJIBLKH YM iHIIUX 0Ci0 3ailicHI0E
HayKoOBe J10CTiIKeHHs.[1]

CamocrTiiiHo 200 3 70NMOMOT0X0 BUNTEJISA

XOpPA0BHUX TBApHH). SIBUIIE B3aeMoail
YACTHH 3apPOJKa, 1110 PO3BUBAETHCH
(emOpionanbHoi inaykuii). [lonsarrsa npo
cTOBOYPOBI KJIITHHM Ta JU(epeHialiro
KJIITHH.

icasizapoakoBuii (mocTeMOpioHAJIbLHMA)
PO3BUTOK y TBAPHH Ta HOI0 THUIIH
(HenpsiMuUiil T2 NPpSIMMIA).

IToHATTS MPO KUTTEBUH LMK,

JKUTTEBI LUKJIM NPOCTi Ta CKJIAJHI.

nocTeMOpPiOHAJILHUI PO3BUTOK; MPOCTI Ta
CKJIAJAHI JKUTTCBI UK

- MoaenoBanHs — rpagivHe ta

npeaMeTHe

- pouecy 3amjliIHeHHs;

- CTaTeBHUX KJITHH;

- CTOBOYPOBHMX KJIITHH Ta iX AudepeHmiamii;
- eMOpiOHAJILHOT0 PO3BUTKY XOP/IOBHX;

- JKUTTEBOI0 LUKy MIPOCTOI0 TA CKJIAJIHOIO.
- Jlocaignunbka AiiJIbHICTD —
JlaboparopHi qoc/iaKeHHs

BuBueHHs1 Oy10BH cTaTeBUX KJIITHH TBAPHH.
JocaixzkeHHs pi3HHX eTaniB eMOPiOHAIBHOIO
PO3BUTKY TBapHH

IIpakTH4Hi podoTH

XapakTepucTHKAa Pi3HUX CNOCO0IB




/ BUMTEJIBLKH YU iHIIKUX 0Ci0 ONpanbLoOBy€
ingopmamuiro.[2]

XapaKTepU3ye Ta MOSACHIOE:

- eTany eMOpPiOHAJIBLHOI0 PO3BUTKY;

- IPSIMUI Ta HeNPSIMUI THUIU PO3BUTKY
TBAPUH

- MMOCJIiAOBHICTE eTamiB MoaBiliHOTO
3amJliIHeHHs KBITKOBHUX POCJIHH
kiaacudikye:

- THIIK PO3MHOKeHHsI (PenpoayKILii)
OpraHi3miB;

- CKJIQ/IHI TA MPOCTi JKUTTEBI MUKJIH
opratizmis

BUKOPHUCTOBYE:

Y CBOEMY KUTTi 3HAHHS PO CIOCO0HU
PO3MHOKEHHS KUBUX OPraHi3MiB; s

BHPOLIYBAHHS KIMHATHUX YH

BereTaTMBHOI0 PO3MHOKEHHS POCJMH i
TBapHH.

- IIpoexTHa AisabHicTh Indopmaniiino-
MOIIYKOBHM MPOEKT:

- EMOpionanbHa iHAyKLis: icTOpis BiAKpUTTS
Ta NePCNeKTHBH 3aCTOCYBAHHSI.

- Cnoco0m BereTaTUBHOIO PO3MHOKEHHS
KYJbTYPHHUX POCJIHH.

- ZKMTTEBI HUK/IM TBAPUH i POCJIMH: CHJIbHE
Ta BigMiHHe

HaykoBo-gocaigtHMubKuii:

JocaixzkeHHs1 eTaniB NpPAMOro / HEMPSIMOro
PO3BUTKY Ta 06i010riYHIX 0CO0TUBOCTENH
pocTy oprasismis (po3mipu, nponopuii Tijia
TOII0) HA MPHUKJIALi TBAPUH (AKBapiyMHi
puodu, xadbu, MOJIOCKH, TOMAIIHI PenTHIIil,

NTAaXU Ta CCaBIi)




CiJIbCBKOTr0CIOAAPCHKUX POCIHH;
AOTPUMY€ETHCS NMPaBHJI:

BHKOHAHHS 0i0JIOriYHUX J0CTiIKEHb,
NPaKTHYHHUX pPoOiT, podoTH 3
J1a0OPATOPHUM 00JIATHAHHSIM;
NOPIBHIOE TA aHAJI3YE:

- eTanu eMOpiOHAJBLHOIO Ta
NocTeMOpPiOHAJIBLHOI0 PO3BUTKY
opratizmis

- cTajil 2)KUTTEBOT0 UKJIY OPraHizmy
YCTAHOBJIKE 3B’ A3KU:

- MK cIToco00M 3aruTiTHEHHS, THIIOM
PO3BUTKY TBAPWHH TAa NPUCTOCYBAHHAM
10 YMOB iCHYBaHHS

- Mi’k cTOBOYpOBMMM KJITHHAMU Ta

pereHepaTUBHOIO 3IATHICTIO OPraHizMy

IrpoBuii (po1b0OBHIi) MPOEKT:

“Yum nikaBa penpojaykilisi pi3Hux TBapun”
IIpakTHKO-OpiEHTOBAHMI NMPOEKT:

- CToBOYpOBI KJIITHHH Ta pereHepaTuBHA
30aTHICTH OPraHi3My. CKJIaJaHHA OyKJIeTy
TBopUMil POEKT:

- ZKuBi opranizmu, B IKHX TPAIJISIETHCS
sIBUIIIE

MapTEHOICHE3Y.

- 7KuBi opranizMu, B IKHX TPAIISIEThCS
sIBHIIIE

noJiieMOpioHii.

HANMCaHHSA ece (TBOPY, pO3NOBiai

NPo aKcesaepauiio Ta ii BIVINB HA
NOCTeMOPiOHAJIBLHUI PO3BUTOK JIIOACHKHX
NOIYJIA L.

- Cki1agaHHA KoJIaxy “3 AKHX 3apOJAKOBHX




MO/IeJII0€ / CTBOPIOE MO €JTi:
PO3MHOKEHHSI OPTraHi3MiB, 3aNJIiIHEeHHS,

audepennianii croBOypoBUX KJIITHH, eTANIB
eMOpiorenesy

- Po3B’sI3y€ NPOOJIeMHI 3aB/IaHHS PO
PenpoayKuil OPranisMis 1uis 3a0e3me4eHHs
iCHyBaHH$1 BUIiB

oInucye:

- NIPUKJIAAH CKJIATHUX )KUTTEBUX HUKJIIB y
CIIOPOBHX POCJIHH i 0e3Xpe0eTHNX TBapHH
- IBU1IIEe aKceJepauil y JIOACbKUX
NOMyJIALifAX

- sIBUIIIE MOJIieMOPioHii Ta mapTeHOreHe3y
- ctajii eMOpioreHe3y Ha NpuKJai
XOpAOBHMX TBapHH: 0JIACTYJISILIIO,
racTpyJsuilo, ricroreHes Ta OpraHoreHe3’

NPAKTHKYE / 3aCTOCOBYE:

JIUCTKIB GOPMYIOTHCS OPraHu XOPA0BHX

TBapuH?”




- METOJHU NMPOBeJeHHS 0i0T0TiYHMX
AOCJTiIKeHb, IVIAHYBAHHS TAa BUKOHAHHS
NMPOEKTHOI po00TH

AOTPUMYETHCS NMPABUJI:

- BUKOHAHHS 0i0JIOTiYHUX J0CTiIKeHbD,
NPaKTHYHUX PoOIT, podoTH 3
J1a00paTOPHUM 00JIaTHAHHAM;
HinHicHmii:

Y4yenb/yyeHuus:

BHCJIOBJIIOE TA OOIPYHTOBYE CY/AKEHHS,
POOMTH BUCHOBOK IIpPO:

- PeNpoOAYKIiI0 SIK YMOBY NPO/IOBKEHHS
iCHyBaHHS1 BU/IiB;

- 3HAYEHHS CTATEBOI0 Ta HECTATEBOI0

PO3MHOKEHHS B IIPUPO/i;

- OCHOBHI (popMH HeCcTATEBOr0 PO3MHOKEHHSI

Ta IX BUKOPHUCTAHHSA




JIIOJIMHOIO B CBOEMY I'OCIIOJAPCTBI;

- HIapTEeHOIreHe3 Ta MoJIieMOPioHiI0 K
CIoco0u po3MHOKeHHsI OPraHi3MiB;

- 0co01MBOCTI eMOpioreHe3y Xopa10Bux
TBApPHH;

- PoJib CTOBOYPOBMX KJIITHH Yy NMpouecax
OHTOreHe3y;

- IPAMUIA Ta HeNMPSIMUA THITA
NocTeMOpPiOHAJIBLHOT0 PO3BUTKY TBAapHH.
apryMeHTye:

- HeOOXIZHICTh 32CTOCOBYBATH 3HAHHS
NPO HecTaTeBe PO3MHOKEHHS POCJIMH y
CiJIbCbKOMY rOCIOAAPCTBI Ta B JOMALIHIX
yMoBax

- lepeBaru Ta HeJ0JiKH NPSIMOIo Ta

HeNMpsIMOro THUIIIB PO3BUTKY TBapHH




- 3AKOHOMIPHOCTI MOCJIiIOBHOCTI eTaniB
eMOPiOHAJIBLHOT0 PO3BUTKY XOPA0BOI
TBapUHH

YCBiZIOMJIIO€ 3HAYEHHSI 32CTOCYBAHHSI:

- 3HaHb NP0 CTOBOYPOBi KJIITHHH 1JIS1
JIKYBAaHHS 3aXBOPHOBaHb

- 3HAHb NP0 eMOPIOHAILHUI PO3BUTOK Ta
eMOpioHAIbHY IHAYKIIIO 1JIs 30epesKeHHs

KUTTS OPra”izmy

TEMA 5. BIOJIOI'ISl SK OCHOBA CEJIEKIII, FIOTEXHOJOTI'T TA MEAUIIMHA

3HaHHEBMIA:
Y4yenb/yuyeHuus:

ONAHOBY€ TePMiHMU: 0iIOTEXHOJIOTisA, CesleKILisl,
reHeTM4Ha Ta KJITMHHA

iH:KeHepisl, reHeTHYHO-MOAU pikoBaHi
opraHizMu, IITY4YHU 100ip, riopuausauis,

reTepo3uc, COpT, MOPOAA, ITAM

OcHoBHi MeTO/U | 3aBAaHHSA CYy4YaCHOI
cesekuii. llITyunnii 106ip

(inauBinyaabHuii Ta macosuii). Cnnopignene
(iHOpuAMHI) Ta HecnopiaHeHe (AyTOPUAMHI)

cXpellyBaHHs, IXHi TeHeTU4Hi Ta
oiostoriuni Hacaigku. MizkBugoBsa

riopuan3aunis. Meroam cesekiii poc/jinH,

Po3p’si3anns npoﬁneMan NnIUTAaHb, 3a1a4

- Yomy OinbicTh Mi’KBHIOBHMX TiOpHaiB €
oesmmigHumu?

- Yomy OpoiisiepiB Hee)eKTUBHO PO3BOJAUTH B
AOMAIIHIX ymMoBax?

- Po6ora 3 ingopmaniecro/onpanoBanHs




HA3MBaE:
OCHOBHI 3aBJaHHA ceJIeKIil Ta
0i0TeXHOJI0Til;

OCHOBHi MeTOIU CeJIeKIIii;

BH/JIATHHX CeJIEKLiOHepiB YKpainu
po3mi3Ha€ Ta po3pi3HseE:

- BUJIU HITYYHOTO 1000pYy;

- BUJM Ti0Opuau3amii;

- OCHOBHI 0i0TeXHOJIOTiYHi HAPSAMH
HABOJUTH MPUKJIATU:

COPTIB POC/INH, NOPiJ TBAPUH, IITAMIB
MIKpPOOpraHi3MiB, Mi>kBH10BHX ri0puiis
POCJIMH i TBAPHUH;

BUKOPHCTAHHSA 0i0TeXHOJIOTIYHUX
MPOLECiB Y MPOMMCJIOBOCTI;

3aCTOCYBAHHS TeHeTHYHO MOAN(iKoBaHUX

TBApPHMH Ta MiKPOOPraHi3MiB.
BiorexHoJiorisi. 3acTocyBaHHSI MeTOIB
reHeTHYHOI Ta KJIITHHHOI iH/KeHepil B
ceJieKlii, 0i0TexHOoJI0Til TA MeTUIIMHI.
I'eneruuno moaudgikoBaHi opranizMu

(I'MO). KiionyBaHHSI OpPraHi3MiB.

JuKeped1 ingopmanii (IpykoBaHi,
eJIEKTPOHHI JuKepesia, (poTo-,
Bijeomarepianu, animauii, moaei,
BipTyaJbHi JabopaTopii —

- Ipo 6i0JI0TiI0 SIK OCHOBY ceJIeKi,
0i0TeXHOJI0ril Ta MeIUIIUHM; COPTH POCJIUH,
MOPOAY TBAPHUH, IITAMH MIKPOOPraHi3MiB Ta
IXHIO CeJIeKil0; KIOHYBAHHS OPraHi3MiB;
oioTrexHoJioriuni npouecu; 'MO
MogaeaoBanus — rpadgiune

- eTalliB ceJIeKil IeBHOI0 COPTY
CiJIbCHbKOrOCIOAAPCHKOI POCIMHH
(1eKopaTHBHOI, 0BO4€BOI TOIL0) 3 NEBHUMH
SIKOCTSIMU;

- eTaniB CTBOPEHHsI HOBOI MOPOJAU TBapuH (3

NMEeBHUMHU SIKOCTSIMH).




OpraHi3miB.

JistnbHicHMA:

Y4yenb/yyeHuus:

CamocrTiiiHo 200 3 70ITOMOT0I0 BUHTEJIS
/ BUNTEJBKH Y4 iHIIKUX 0ci0 3aiicHIOE
HAYKOBe J10CJiKeHHs.[1]

CamocrTiiino 200 3 70IIOMOI0I0 BUNTEJISA
/ BYNTEJBKH YM iHIIHUX 0Ci0 ONpanboBye
indopmauiro.[2]

XapaKTepU3ye Ta NOSACHIOE:

- ri0puan3aniio: cnopigHeHy, HeCIOPiAHEeHY
Bianeny

- ITy4YHMii 100ip: cBizomuii
(MeToaMYHUIT), HECBiAOMUI (CTUXIHHMIA)
- IOCJIIIOBHICTD eTaliB KJIOHYBaHHS
Opraiszmis

kJaacudikye:

- ¢ ImBo-cany” (CTBOPHOEMO JU3AMH caay 3
JAMBOBHMKHUMM (PPYKTOBMMHU JepeBaMM)
I[IpoexTHA AiJABHICTH
IndopmaniliHo-NOMIYKOBUH NPOEKT:

- BHecok yKpaiHCHKHUX HAYKOBIIB Y PO3BUTOK
ceJiekuil Ta 0loTexXHOJIOT .

- BiorexHoJoris: Bix 1aBHix 4aciB 10
CbOTOACHHS.

- 3acTocyBaHHs OioTexHoJIOTil Y
(¢apmakoJiorii Ta MmeguIHHI

- Yenixu i npodJieMu KIOHYBAHHA OPraHi3MiB
I[Ipo6.1eMu BUKOPUCTAHHS GiOTEXHOJIOTIYHHUX

npouecis Ta dio0e3nexa
HayxkoBo-gocaiiHuIbKHUIM:

HocaixzkeHHst npupocty diomacu
CiJIbCHKOTrOCIOAAPCHKUX TBAPHH / JOMAIIHIX

y/1100JICHILIB 32J1€KHO Bii KOopmy (Ha




- METOH cesieKuii: (popMH ITYYHOT O
a000py; riopuan3aniro

NMOPIBHIOE TA aHAJI3YE:

- CIIOPi/IHEHe Ta HeCHOPiTHEeHe
CXpellyBaHHSA;

- MACOBHMH Ta iHAMBIAYATbHUN IITYYHU I
100ip;

YCTAHOBJIKE 3B’ A3KU:

- METO/iB reHeTHYHHUX I0CJTi/IZKeHb 3
eTanaMu cejeKIiiiHOro mpouecy;

- PO3BHTKOM ceJieKuil Ta ii BIVINBOM Ha
CiJIbCbKe rocnogapcTBo Ta
NPOMHCJIOBICTH

Mojesii0€ / cTBOpIo€ rpadivuni Mmoaei:
CeJIEKIIIHOr0 mpouecy

PO3B’si3y€ NpoOJIeMHi MUTAHHS:

NPUKJIATL

Kypeil, KpoJiiB / XoM'IKiB, MOPCbKHX CBHHOK
TOIIO)

Bu3HaveHHs1 CX0KOCTi KIILKOX COPTIB
KYJbTYPHOI POCJIMHH TA BIIJIUB
CTUMYJISITOPIB POCTY HA 0i0JIOTIYHI 03HAKH
BHPOILYBAHUX POCJIHH

HocaixxeHHs IBUIKOCTI mMpoueciB OpoaiHHs
y Pi3HUX WITaMiB APiXKIKIB (Pi3HUX
BHUPOOHHUKIB) Ta MPOAYKTUBHICTH IX NIpH
BHIIKaHHI XJ1i0a

Irposuii (po/IbOBHIT) IPOEKT:

poJiboBa rpa:”Tu — 0i0TeXHOJI0T: CTBOPEHHS
HOBMX NPOAYKTIB /151 Mail0yTHHOT O
Jjacrea”

IIpakTHKO-OPi€EHTOBAHMH NPOEKT:




- Ipo 0e3IUTiAHICTh Ta MPOAYKTUBHICTH
Mi’KBHI0BUX IiOpUaiB

ONMHUCYE:

- MMOCJIiIOBHICTD eTamiB ceJIeKIiliHOT o
npoiecy;

NPAKTHKYE / 3aCTOCOBYE:

- METOU NMPOBeJeHHS 0i0I0TiYHMX
JOCTIKeHb

- MeTO/IM CTBOPEHHS AU3aiiHy IPOEKTY
BHKOPHCTOBYE:

3HAHHS NPO COPTH CUILCHbKOTOCIOAAPCHKUX
POCJIMH Ta MOPOAM CBiliCbKMX TBapMH NPH
BUOOPi NPOAYKTIB XapuyBaHHS Ta B
AOMAIHbOMY I'OCIOXAPCTBI;
AOTPUMYEThCS NMPABUJI:

BHKOHAHHS J0CTIAHUIBKOIO MPOEKTY;

po0oTH 3 1a00pATOPHUM 00JIaJHAHHSM;

BUI'OTOBJIEHHS TaM’AATOK, IJIAKATIB:
PaiionoBaHi COpPTH CLUIBCHKOTOCIOAAPCHKUX
KYJbTYP, AKi BUPOIIYIOTH Y TBOIH
MicIeBOCTi.

[Mopoau cijibcbKOroCnoaapchbKNUX TBAPUH
(BestMKka Ta ApidHA porata Xya00a, KOHi,
CBHHI, KypH, KQaUKH, I'yCH TOIIO), MOLIMPEHi y
roCIoIapcTBax TBOr0 Periony

[Mopoau nomauiHix y/ar006aeHIIiB y TBOIi
mKoJi (kiaci) ado sroma. 'MO HaBKo0J10 HacC

TBop4uil NPoOEKT:

- HaNMcaHH4 ece (TBOPY, PO3NOBiAi) Ha TeMu:
- Tpancrenni opranizmm: 3a i npormu.

- KinonyBaHHs oprasi3mis: 3a i nporu.

Xu1i0: ApiKIKOBUH M 0e3APiKIKOBUH?
Kedip, iiorypr, aiipaH, psiakaHka —

NOAIOHICTH i BiAMIHHICTHL BUPOOHUIITBA




BUKOPHUCTAHHS FT€HETHYHO-
MoaudikoBanux opraunizmis (I'MO)
innicHmii:

Y4yenb/yyeHuus:

BHCJIOBJIIOE Ta O0IPYHTOBY€ CYy/[AKEHHS,
pPOOHMTH BUCHOBOK:

- IPO OCHOBHI METOAH Ta 3aBJAAHHS
CY4acCHOI cesieKUil 1Jis 3a0e3ne4eHHs
JIIOJICTBA MPOAYKTAMY XapYyBaHHA;

- PO BHECOK ceJieKIlioHepiB YKpaiHu, 1o
H0ro 3aCTOCOBYIOTH y CBITOBIH MpaKkTHLi;

- PO TeHeTHYHO-MOAH(IKOBaHI OPraHizMu
B JKHMTTi JIIOAMHHU;

- PO 3acTOCyBaHHsI 0i0TEXHOJIOTiH B Pi3HUX
rajy3six IpoMMcJI0BOCTI;

- PO eTHU4Hi NPodJieMH, OB’ sA3aHi 3

- BioeTnka — 3MiHa norjasaaiB HA eTHYHI
NMUTAHHSA Y 3B'A3KY 3 HOBUMH
0i0TeXHOJIOTIYHUMM BiIKPUTTIAMHU

- CTBOpeHHd Jen0yky: “Buau riopuansamii

pocaun”, “Buau riopuausanii TBapun”




KJIOHYBAHHSIM OpPraHi3MiB;

- npo BB I'MO Ha 3MeHIeHHs
OiopisHOMaHITTH i 6i00e3nexy
apryMeHTye:

- HeOOXiHICTH 32CTOCOBYBATH
pailoHOBaHi COPTH POCJHH TA MOPOIH

TBAPHUH U1 KPaloi MPOXYKTUBHOCTI - POJIb
METO/AiB reHeTHYHOI TAa KJIITHHHOT

iHaKeHepil 115l PO3BUTKY MeIMUIMHM Ta
(papmaxoJtorii

YCBIIOMJIIO€ 3HAYCHHSI 32CTOCYBAHHS:
- METOIIB ceJIeKIil JJ1sl 3a0e31eueH s
JIIOJCTBA MPOAYKTAMH Xap4YyBaHHS Ta
NMPOMHCJIOBMMH TOBapaMu

- METO/iB reHeTHYHOI Ta KJIITHHHOI
iHKeHepil B cestekuii, 0ioTexHOoJI0riII Ta

MeIUIUHI.




TEMA 6. JIIOAUHA I BIOC®EPA

3HaHHEBMIA:

Y4yenb/yyeHuus:

OINAHOBY€E TEPMiHM: eKOJIOTiUHi pakTOopH,
eKOoCHCTeMa, 0ioreoeHo3, eKoJ0riaHa
Hima, TpodiuHi Janmworu, Tpogiuna

ciTka (Mepe:ka), IPaBUJIO €KOJOTiYHOT
nipamiau, arpoueHos, 6iocgepa,

Hooc(epa, NPpUPOAHO-3anoBiaHMI oH,
YepBona kunra (UYepBoni cnucku), 3eiena
KHUTa

HA3MBAaE:

KOMIIOHEHTHU €KOCHCTeM, KOMIOHEHTH
Oiocepu, eKOJIOTIYHI YUHHUKH, IT100AJIbHI
€KO0JIOTi4HI nmpodJiemu, 0iocdepHi Ta
NPHUPOJHI 3aN0BiTHNKH, Me:xKi Oiochepn

PO3Mi3HA€E TA PO3PI3HAE:

Biocdepa six riiodaabHa exkocucrema
Hawoi mianeTn. CTpykTypa ta
dyHKUioHYyBaHHSA eKocucTeM. 3B’ SI3KH,
1[0 BAHUKAKTH MK OpraHiaMaMu B
exocucremax. [loToku eneprii Ta
KO0JIO00IiI peYOBHH B €KOCHCTEMAX.
®opmyBaHHS TPOGIYHHUX JIAHIIOTIB Ta
TpodiuHoi citku (Mepe:xki). [Ipuunnm
NMOPYLIEHHSA CTAa0lILHOCTI eKoCHCTEM
Ta iX HACTiAKN.

Buenns B. Bepaagcbkoro npo diocgepy
Ta HoOC(epy Ta HOro 3HAYECHHSA IS
YHMKHEHHS IJ1I002JIbHOI €KO0JIOTIYHOI
KpH3H.

AHTpONOreHHUi (AHTPONIYHUIT) BILIUB

Ha Oiocepy. Buau 3a0pynHeHHs, ix

Po3p’si3anns npoﬁneM}mx NnuTaHb, 3a1a4

SIKi HACIAKN 3HMKHEHHS IIEeBHOI'0
TpodiuHOro

PiBHS B TPOiYHOMY JIAHII03i?

- Po6ora 3 ingopmanicro/onpanoBanHts
Jaeped ingopmanii (IpyKoBaHi,
eJIEKTPOHHI uKepesia, (poTo-,
Bijeomarepianu, animauii, Mmoaeri,
BipTyasbHi 1adopaTopii) —

- PO eKOcUCTeMHU, Diocdepy, cydyacHi
€KO0JIOTiYHI mMpodJieMu J10AcTBAa Ta YKpaiHu,
NPHPOI0O0XOPOHHI TEPUTOPII.

- MoaesloBaHHA —

- TpogiuHux JaHIIOTIB (IIACOBUIIHOTO THILY)

pi3HI/IX HAa3€MHHUX Ta BOAHHUX €EKOCUCTEM




CTPYKTYPY eKocucTemu, 0iocepu;
3B'SI3KH, 1[0 BUHUKAKOTH MiK OPraHizaMaMu

B €KOCHCTeMi; BUIM 3a0py/HeHHsA Oiocdepu;
CyYacHi eKoJIOTiYHI mpodJieMmu B

cBiTi Ta YKpaiHi;

HABOJUTDH NPUKJIAIH:

JIAHIIOTIB KMBJICHHSA (TIACOBUIHUX,
AETPUTHHUX), TPOGiYHNX Mepex PiZHUX
eKOCHCTeM;

€KOJIOTIYHMX MipaMia; opraismis,
3aHeceHnX 10 YepBoHOI KHUTHM YKpaiHH;
NPHPOI0OXOPOHHUX TEPUTOPil YKpainu
HisnbHicHuMI:

CamocTiiiHO 200 3 101IOMOI0K0 BUUTEJISA
/ BUMTEJBKHU YM iHIIUX 0Ci0 31ilicHIOE
HAyKOBe J0CJioKeHHs.[1]

CamocrTiiiHo 200 3 J0MOMOI0I0 BUNTEJISA

Hacaiaku 144 oiocepu. Ilonarrsa npo
SIKICTh J0BKiLIA. Cy4yacHi rj100ajbHi

€KO0JI0TiYHI mMpo0JieMH, eK0JI0Ti4YHi npodaeMu
B YKpaiHi.

30epeskeHHs1 0IOPI3HOMAHITTH SIK
HeoO0XiZHa yMOBa cTa0lILHOCTI
oiocepu. CyyacHi HanmpsiMU OXOPOHU
NPUPOIM TA 3aXUCTY HABKOJIUIIHbOT O
cepeloBHIIA B YKpaiHi Ta CBITi.
Konuenuisi crasoro po3sutky. OcHOBHi
NPUHIUIHN PAllioHAJILHOTO

NMPUPOAOKOPUCTYBAHHSA.

- IlITyyHOl ekocucTeMH (ArpoIeHo3y) cany,
ropoay, mnoJisi TOIo.

- HacJaiakiB 3HUKHEHHS IeBHUX BUIIB B
eKOCHCTeMI.

- JlocaigHUIbKA AiVIBHICTD —
IpakTuyHi podoTu

- Cki1ajaHHA Pi3HUX THIIIB TPOPIYHUX
JIAHIIOTIB.

- Po3B’si3aHHS eJleMeHTAPHUX BIPaB 3
€KO0JI0ril

(BIIpaBHM HA NPABWJIO €KOJIOTIYHOI mipamigu).
- IIpoexTHA AisNIBHICTH
IndopmaniliHO-MOMIYKOBHH NPOEKT:

- biocdepHni 3anoBignnkn Ykpainm.

- Buan YepBoHOI KHMTH YKPaiHU CBO€EL
MICII€BOCTi;

- Exosoriuni katacrpogu Ha TepuTopii




/ BUMTEJIBLKH YU iHIIKUX 0Ci0 ONpanbLoOBy€
ingopmamuiro.[2]

XapaKTepU3ye Ta MOSACHIOE:

K0J1000ir pe4oBHUH Yy Oiocdepi;
AHTPONOreHHUH BILIUB Ha Oiocdepy;
noJioxkeHHs: Konuenuii ¢cTanoro po3Burky;
OCHOBHI NPUMHIMIIM PANliOHAJIbHOTO
NPUPOIOKOPUCTYBAHHS

kiaacudikye:

MeTOJH B €KOJIOTii; eKoJIOTiuHi (hakTopHn
3a MOXO/’KEHHAM; €KOCHCTEMH 32
NPOAYKTHBHICTIO; €KOJIOTIYHI mipamian
MOPIBHIOE TA aHAJI3YE:

NPHUPO/IHi TA ITYYHi €KOCHCTEMH;
JIAHUIOTH KU BJIEHHS IeTPUTHOTO Ta
MACOBUIIIHOTO THIIB; OCHOBHI NPUHIIUIH

NPHPOIOKOPHCTYBAHHS; MPHUPOAO0XOPOHHI

Ykpainm, ixHi HACTIAKH.

- OCHOBHI NPUYMHU 3HUKEHHS
0iopiZHOMAHITTS HALIOI MJIAHETH.

- B. BepHaacbKuil — BUAATHUH YKPAIHCHLKUI
HAyKOBelb.

HaykoBo-gocaitHMUbKU:

BusiBieHHsI pIBHSI AHTPONIOT€HHOI'0 BILJIMBY B
€KOCHCTEMAaX CBOCI MiCIIeBOCTi.
JocairzkeHHs1 000/ IMBOCTEH CTPYKTYPH
MiClleBHX €KOCHCTEM Ta BILVIUBY Ha HUX
yp0oekocucrem

IrpoBuii npoekr:

- I'pa “ExoJioriune jioTo”

- Po3B's13aHHA €KOJIOTIYHUX JUJIEM
IIpakTHKO-OPi€EHTOBAHMH NPOEKT:

Po3nizHaBaHHS €KOJI0TTYHOr0 MapKyBAHHS
HA nmpeaMeTax nodyTy Ta NpoAyKTax




TepUuTOpil

YCTAHOBJIKE 3B’ SA3KM:

MIK NpeICTABHUKAMU Pi3HUX BUAIB y
MeKax TPO(ivHOro JAHIIOra;

MK TPOQiYHUMU PIBHAMM B
eKOoCHCTeMAX,

Mik KOMIIOHeHTamu Oiocdepu
MO/IeJII0€ / CTBOPIOE MOI€JTi:

rpadiuni Mojesii CTPYKTYpH €eKOCHCTEM,
TPO(MIYHNX JAHIIOTIB TA €KOJOTIYHUX
nipamin;

po3ymie:

- B3a€EMO3B’SI3KH i B3a€EMOJil 'KUBHX
OpraHizMiB Mixk c00010 Ta HEKUBOKO
NPHPO/I0I0, 3HAYEHHSI OXOPOHH

OiopizHOMAHITTS 115 30epeKeHHs

Xap4yBaHHA.

JlocaigkeHHs BJACHOT0 €KO0JIOTiYHOTr0
(ByrJj1eeBoro, BOJHOI0 TOUIO) CJiAy MJIs
IVIAHYBAHHS MOKYIIKHU NPOAYKTIB (TOBapiB)
JJIsl POAMHH.

TBopUMil POEKT:

- “SIKi exoJiOTiYHI mipaMian MOKYTh OyTH
nepeBepHyTi?”

- HanMcaHHA ece (TBOPY, po3noBiai) mpo “Moi
KPOKH HA HLISIXY 0 CTAJ0r0 PO3BUTKY”,
“YpoOanizauisi Ta ii HACJHIIKM 1JIA JOBKiLIsA”
- CtBopenns Jenoyky “IIpuponooxoponni
TepuTopii YKkpainu”,

- CTBOpeHHs1 Koaa:xxy ’IIpoayKTUBHICTH

ekocucTeMm y diocdepi.”




reHo(oHIy POCJIMH, IPUOIB i TBAPUH Ta
MiATPUMAHHA 0i0JIOTiYHOI pIBHOBAIM y
NpUpoi;

poO3B’si3y€

€KOJIOTiYHI AnjIeMHU Ta Npod/1eMHi MUTAHHS
110/10 TPO(DIYHMX PiBHIB Ta CTPYKTYPH
€KOCHCTEeMHU; BIIPABU HA 3aCTOCYBAHHS
NMPaBUJIA €KOJIOTIYHOI mipaMiau

Onucye:

NPHUPO/Hi TA IUTYYHi €KOCUCTEMH,
TpodiuHi Mepexi; ckiaanosi 6iocdepn Ta
1l Mexki

NPAKTHKYE / 3aCTOCOBYE:

MeTOJAU CTBOPEHHS IM3aliHy NPOEKTY;
NPUHIHUIH CTAJIOI0 PO3BUTKY Y

NMOBCAKICHHOMY )KI/ITTi;

BHKOPHCTOBYE:




NMPAaBUJIO €KOJIOTIYHOI mipaMiau 1Jis
PO3B'sI3aHHSA BIPAB 3 €KOJIOTII,
JAEMOHCTPYE:

HiHHiCHE CTaBJIEHHS /10 )KUBOI NPUPOIMN i
Ppo3yMi€ HeoOXiaHicTD Ti 30epekeHHs AJs
HACTYITHUX MOKOJIHb;

PO3yMi€ HeOOXiHiCTh BiANOBIIAJIBHOI
MOBEIIHKH /IJISl CTAJIOT0 PO3BUTKY
cycnijibcTBa,

AOTPUMYEThCS NMPABUJI:

NPOBEeHHS eKOJOTTYHUX JT0C/IiIKEeHb;
NOBEJAiHKH B IPUPOJI;

30epesxeHHs Oiochepn

HinnicHmii:

Y4yeHb/yueHus:

BHCJIOBJIIOE TA OOIPYHTOBYE CYAKEHHS,




pPoOMTHL BUCHOBOK:

- Oiocepy K 1100aJIbHY €KOCUCTEMY HAIIOT
IUIAHETH;

- AaHTPONOTeHHMI1 (AHTPONMiYHMIi) BIUIMB HA
oiocdepy;

- Cy4acHi r;i100aJbHi eK0JIOriYHi mpodemu,
€KO0JIOTI4HI mpolJyieMn B YKpaiHi

- OCHOBHIi NPUHIUIM PAliOHAJILHOIO
NPHPOIOKOPUCTYBAHHSA;

- 30epe:keHHsI OiOPI3HOMAHITTA AIK
HeoOXiIHy YMOBY cTadiibHOCTI Oiocdepu;

- HeOOXIAHICTHh JOTPMMAHHSA NPHHIMIIIB
KOHIeNUii CTaJI0r0 po3BUTKY.

apryMeHTye:
- HeOOXIZHICTh 32CTOCOBYBATH NPHHLMIIH
CTAJI0r0 PO3BUTKY TA PalliOHAJILHOT 0

NPHPOJIOKOPUCTYBAHHA 1151 30epeKeHHsA




pecypciB d0iochepu

- HeOOXiTHICTh JOTPUMAHHS NPABUJI
NOBEJAIHKH Y NPUPOAI TA 3aCTOCYBAHHS
3HAHb PO NPHUPOI00XOPOHHI TepUTOPIL
Yxpainu 17151 30epesxeHHs
Oiopi3HOMAHITTA

YCBiIOMJTI0€ 3HAYEHHSI 32CTOCYBAHHS:

- BueHHs B. BepHaacbkoro npo diocgepy ta
Hooc(epy N/l YHUKHEHHS 1J100a1bHOL
€KO0JIOTiYHOI KPHU3H.

- METOAIB BH3HAYEHHS AIKOCTi JOBKIJILJIA
AJ1s1 30epeKeHHs 310POB'sl JTIOJUHHU Ta
OiopizHOMAHITTS

- CYYaCHHUX HANPSMIB OXOPOHH MPUPOIH TA
3aXMCTY HABKOJIUIIHBOTO cepel0BUIIA B
YkpaiHi Ta cBiTi 1191 yHUKHEHHS

€KO0JIOTIYHHUX KaTacTpod




TEMA 7. EBOJIIOIIA OPTAHIYHOI'O CBITY

3HaHHEBMIA:

Y4yenb/yyeHuus:

ONAHOBY€E TePMiHM: BU/, MOMYJISALIA,
€BOJIIONlisl, MPUPOJAHNH 100ip, aganrauii,
KOHKYPeHIisl, CHHTeTHYHA Teopis
€BOJII01LiT, eK0JIOriYHA Hillla, JUBePreHuis,

KOHBepreHIlisi, mapaJiejiizmM, BUJ10yTBOPEHHs,
OloreHeTHYHHUA 3aKO0H

HA3HMBac:

BUIATHUX YUEHUX-€BOTIOIiOHICTIB, ILIAXH
Ta HANPSIMU €BOJIIOLIHOTO Mpo1ecy,
(opmMu BUIOYTBOpPEHHSI, KJIIOYO0Bi eTanu
€BOJIIONII JKUTTSI HA 3eMJIi, OCHOBHI eTanu
€BOJIIONII JIIOUHHI

po3mi3Ha€ Ta po3pi3HsE:

MiKpoO- Ta MAaKPOeBO.JII01iI0, (hopMHU

EBoumontist — 3axoHoMipHuUii npouec
po3BuUTKY Giocepu. Po3Burok
€BOJIOLIMHUX NOIJISIAIB: eBOJIIOLiiiHA
rinore3a K.-b. Jlamapka, eBoJioniiina
Teopis Y. JlapBina, cMHTEeTHYHA Teopist
€BOJII0NLIT, cyuacHi eBOJIIOLIHHI MOTJIsIM.

HonyJsiuist opranizmis sIK eJleMeHTapHA
onuHus eBosouii. [lonsaTTs mpo mMikpo-

Ta MAaKpPOeBOJIIOLI0. Bu1oyrBopenns ta
iioro ¢popmu. IloHATTA Npo AUBeprexuimo,
KOHBEpPreHuilo Ta napaJjeJsism.

IMorasigu HAa BUHMKHEHHS KUTTS HA
3emuti (kpeanionizm, abiorenHi Ta
OioreHHi rinoTe3u BUHUKHEHHS KU TTS
Ha Hawii ma”eti). Cy4acHi morJjsiam Ha

NEePBUHHI eTaNu eBOJIIONIT JKUTTH

Po3p’si3anns l'[pOﬁJ'[eMHI/IX NnuTaHb, 3a1a4

- Yu niicno CBiTOBHH 0KeaH € «KOJIHUCKOIO
KHATTA»?,
- BugoyTBOpeHHs B peajibHOMY 4aci — M

MO:KIUBO cnioctepiratu? Po6ora 3
iHpopmanicro/onpanoBaHHA

Jakeped ingopmaunii (IpyKoBaHi,

eJICKTPOHHI JKepea, ¢poro-,
Bieomarepianu, animauii, moaei,
BipTyaJbHi J1abopaTopii —

- PO €BOJIIONiI0 OPraHiYHOIO CBIiTY 3arajioM.
- PO MiKPO- Ta MAKPOEBOJIIOLIIHI NpouecH,
BU/10YTBOPEHHS, FiNoTe3u BUHUKHEHHS
JKUTTS HA HAIIIA IJIAHETi, eBOJIIOLNiI0

JIIOAMHH.




BH/IOYTBOPEHHS, MOCJIiIOBHICTH eTaniB
€BOJIIONII JIIOANHM;

HABOJUTDH NPUKJIATU:

OCHOBHHX I10JI05KeHb €BOJIONiHOI Teopil
Y. lapBiHa, CHHTETHYHOI Teopii
€BOJIIONIII, a0ioreHHuX Ta 0ioreHHuXx
rinmore3 BUHUKHEHHS KUTTS HA HAIIi
IJIAHETI;

HisnbHicHuMI:

Y4yenb/yuyeHuus:

CamocrTiiiHo 260 3 70MOMOI 010 BUNTEJIsI
/ BUNTEJBbKH YU iHIIUX 0ci0 3ailcHIOE
HAYKOBe J10CJiKeHHs.[1]

CamocriiiHo 200 3 70MOMOI010 BUNTEJIS
/ BUMTEJIBLKH YM iHIIUX 0Ci0 onpanboBye

indopmanuiro.[2]

(rimore3a cBitry PHK). Kiirouosi eranu
eBOJIIONII KUTTSI HA 3eMuTi.

EBoJjronia Jroauau Ta 1 OCHOBHI eTamnu.

- MopgesiloBaHHSI — npeaMeTHe, rpadiune
- MiKpO€BOJIIOWiHHUX MPOIECIB;

- IpoLecH AuBepreHilii, KOHBePreHiii,
napaJjesnizmy;

- 3apPO/IKEHHA KUTTHA Ha 3eMJIi.

- JlocaigHUIbKA AiVIBHICTD —
IIpakTuyna podora

“AanToBaHICTh OPraHi3MiB 10 cepeaoBHIIA
iCHYBaHHSI SIK HACJIII0K eBOTIONIT” (BUAH
opraHizMiB o0upa€e BUNTE/Ib/BUUTEIbKA).
- [IpoexTHA AisVIBHICTH
IndopmaniliHO-MOMIYKOBHH NPOEKT:

- 7K.-b. Jlamapk — aBTOp nepuoi
€BOJIIOLiITHOT

rimoresmu.

- Cy4acHi norJjisiim Ha npouecu
aHTpoONoreHe3sy.




XapaKTepU3y€ Ta NOSICHIOE:
MiKPOeBOJIIOLiHI Ta MAKPOEBOJIIONiHI
NPOLeCH;

NOMYJIALII0 K eJIEeMEHTAPHY OUHHUIII0

€BOJIIOLII Ta eBOIONiNHI MpouecH, AKi
BiI0OYyBAOTHCS B MOMYJIALIAX;

¢hopmu i3015111ii Ta BUAOYTBOPEHHA
a0iorenHi Ta 0ioreHHi rimore3u
BUHUKHEHHS )KUTTH;

kJaacudikye:

Teopil eBOTINII; KIKY0Bi eTanu eBOJIOLil
JKUTTS HA 3eMJTi CTOCOBHO ep Ta

nepioain

NOPIBHIOE TA aHAJI3YE:

MOJI0’KeHHSI eBOJIIOLINHOI Teopil

Y. JlapBiHa Ta CHHTETHYHOI Teopii

€BOJIIONII;

- I'imore3u BUHUKHEHHS KUTTH HA 3eMUIi.

- Y. JlapBiH — :KUTTH i HAYKOBA TiAJILHICTD.
HayxoBo-gocaiiHUIbKUIM:

JocainxeHHs 3MiHH TMHAMIKH YMCEJIbHOCTI
JIIOACHKMX MOMYJIsINii HA MPUKJIAAi YKpaiHu
Ta

iHII01 KpaiHu cBiTy Ha BUOip BuuTes /
BUYMTEJIbKH (HAPOIKYBAHICTh, CMEPTHICTD,
rycToTa TOLIO)

IrpoBuii (po/1b0BHIi) IPOEKT:

PoaboBa rpa “EBosonin”

TBop4uii NpoeKT:

JluBeprenuisi, KOHBEPreHuisi Ta napaJestizm
HA

NPHUKJIAAI Cy4aCHUX BHAIB POCJIMH Ta TBAPDUH
Ykpainu (EBponu, cBiTy)
- HAIlUCaHHA ece (TBOPY, PO3IOBIji)

“MozxauBi Hanpsimu esosonii Bunxy Homo




(¢opMu BUIOYTBOPEHHS — €KOJIOTiYHE Ta
reorpadgivne;

HANPSMU Ta NUISXU eBOJIIOLIHOT0
npoilecy: JUBEePreuiio, KOHBEpreHiin Ta
napaJjieniizm

YCTAHOBJIKE 3B’ A3KU:

- MIZK CYYaCHOIO JIKMHOIO TA il
npeaKamMu;

MiK MiKpOeBOIIOLiliHUMH Ta
MAKPOEBOTIOUiHHIMH NPOLEeCAMH;

Mi’K MEepIIMMH NOTJISIiAAMHA HA MOXO0/IKeHHS
JKMTTS T CYYACHMMH TinoTe3amMu
MO/1eJII0€ / CTBOPIOE MOJEJII:
eBOJIIOLIHHNX NMPOLECIB Ta MOXOMKEHHS
SKUTTS HA 3emuti;

PO3B’si3y€ NpoOJIeMHi MUTAHHS:

sapiens y MailOyTHbOMY 7

“I'imore3a cBitry PHK Ta inuii cy4yacHi
rinore3m MNOXoAKeHHs KUTTS Ha 3eMJIi:

TaK 4M Hi”

- CtBopenHs Jenoyky “EBoJtoniiina rinoresa
K.-b. Jlamapka”, “EBoJsouiiina Teopis

Y. Japsina”.




110/10 32PO/KeHHSI KUTTS Ta NPoLeciB
BH/10YTBOPEHHA

onucye: eposouniiiny reopiro Y. /lapsina;
CHHTETHYHY TeOpilo eBoIIONil, eTanu
€BOJTIONII JIIOUHH; CyYacHi eBOJIIOLilHI
NOTJIsI AU

NPAKTHKYE / 3aCTOCOBYE:

eTanu BUKOHAHHS IH3alHY
AOCJiTHULIBKOTO MPOEKTY; HAYKOBO-
AOCJHiTHULIBKOI po60TH

AOTPHUMYEThCH NMPABHUJI:

BHKOHAHHS NMPAKTUYHOI po0OTH;
NMOBeJiHKH B IPUPOAi

HinnicHmii:

YueHnb/y4yeHuns:

BHCJIOBJIIOE TA OOIPYHTOBYE CYAKEHHS,




poOMTHL BUCHOBOK NpPO:

- €BOJIIONI 10 — 3AKOHOMIPHUI pouec
po3BHUTKY Oiochepu;

- NOMYJISIil0 BUAIB SIK OITUHUIIO €BOJIIOWIL;
- KJII0OYOBI eTany eBoJII0Lil OPraHiuHoro
CBITY;

- eTany eBOJIIONIl JIOAHMHH;

- CHHTEeTHYHY TeOpilo eBoJIIo1Lil, 110
BKJIIOYAE CYYACHi MOIVIS/AN HA NPO0JIeMHU
€BOJIIONiI.

apryMeHTye:

- HeOOXIZHICTh 32CTOCOBYBATH 3HAHHS
NPO eBOJIIONIIHI pouecH 1JIs1 PO3yMiHHA
iJTiCHOI NPUPOIHUYOI KAPTHHH CBIiTY

- HeOOXiIHICTHL BUBUYEHHS eBOJIIOLiiiHOT
Teopii Y. /lapBiHa Ta CHHTeTHYHOI

Teopil eBoTIoNil 1JIs1 PO3YMiHHSI PO3BUTKY




€BOJIIONIHHUX NOTIJISIIIB

YCBiIOMJII0€ 3HAYEHHSI 3aCTOCYBAHHS:

- CHHTeTHYHOI Teopil eBo/II0MIil SIK Teopil,
110 MiCTUTBH OCHOBY /Il (POPMYBaHHS
eBOJIIOLIIHUX NOTJISIAIB

- 3HaHb NP0 AHTPOIOreHe3 Ta HOro eTanu
JJISL PO3YMIHHSA POJIi Cy4acHOI JIIOIMHHA B
Oiocdepi;

YCBIiIOMJIIOE POJIb:

- ’)KHBMX OPraHi3MiB B icTOpUYHOMY

PO3BHUTKY IUVIAHCTH 3emuis.

Y3ATI'AJIBHEHHSA

3HaHHEBMIA:

YueHb/y4yeHuns:

ONAHOBY€ TepMiHM: 0i0JIOTiYHA cUCcTeMa
HA3MBAaE:

- BJACTHBOCTI 0i0JOTiYHMX CHCTEM

dyH1aMeHTAbHI BJIaCTUBOCTI

010JIOTiYHHX CHCTEM.

Po3p’si3anns npoﬁneMan NnIUTAaHb, 3a1a4

- SIxa moJiexyJia O0yJia nepmor — PHK un
JHK?

- SIki mexanizmu 3a6e3ne4y0ThH

CaMOOHOBJICHHS ’KHBHX OpraHizmib?




HABOAMTH NPUKJIAAU: 0i0JIOTTYHUX
CHUCTEM, 110 MepedyBa0Th HA Pi3HUX
PiBHAX oprasizauii

PO3pi3Hsi€ Ta pO3Mi3HAE: BIACTHBOCTI
JKMBHX OpPraHi3MiB;

JistnbHicCHMH:

Y4enb/yueHuus:

CamocrTiiino a00 3 70IIOMOI0I0 BUNTEJISA
/ BUMTEJBLKH YM IHIIUX 0Ci0 3ailicHIOE
HAyKOBe J0CJiKeHHs.[1]

CamocrTiiiHo 260 3 70MOMOI 010 BUNTEJIsI

/ BYUNTEJBKH YM iHIIKUX 0Ci0 ONpanboBye
iHpopmauniro.[2]

XapaKkTepUu3ye Ta NOSACHIOE:
- (pyHIaAMEHTAJIbHI BJAaCTHUBOCTI
0i0JIOTIYHHUX CHCTEM

NMOPIBHIOE TA aHAJI3YE:

- Po0oTa 3 inopmaniecro/onpanoBaHHs
JuKeped1 ingopmanii (IpykoBaHi,
eJIEKTPOHHI JKepesa, ¢oTo-,
Bijeomarepianu, animauii, moaei,
BipTyasbHi JadopaTopii) —

npo GyHAaMeHTAJIbHI BJACTHBOCTI ;KHBHX
cHUCcTEeM

- MogearoBaHHA —

MO/EJII0BAHHS BJIACTHBOCTEH KUBOIO (PyXy,

POCTY, PO3BUTKY, PO3MHOKEHHS TOLIO 3
IVIACTHJIIHY, TJIMHH, TaNepy, APOTY)

NPO BJACTHBOCTI Ta PyHKUIII JKMBUX
Opraismis;

-- IIpoekTHA AisLIBHICTH
IndopmaniliHO-NOMIYKOBHH NPOEKT:
“3maTHICTD :KHBHUX CHCTEM /10

CaMOBIITBOpPEHHSI HA PI3HUX PiBHIAX




- BJACTHBOCTI JKHBOI'0

YCTAHOBJIKE 3B’ SA3KM:

- Mi’K BJIACTHBOCTSIMHU Ta PYHKIISIMU
JKHBOT'0

MO/1eJII0€ / CTBOPIOE MOJIeJIi:

- BJIACTHBOCTI Ta QyHKIUII ’KMBOT0

po3B’sA3y€:

HABYAJbHY NPO0JIeMy PO BJIACTHBOCTI

sKHBOTO;

OMHCYE:

- pioJIOriuHi cMcTeMH Ta IXHi BJACTHBOCTI

NPAKTHKYE / 3aCTOCOBYE:

- MeTOAH POOOTH HA/I MPOEKTOM
AOTPUMYETHCS MPABUJI:

BUKOHAHHS TA NPe3eHTANil NPOEKTY

BUKOPHUCTOBY€ 3HAHHS

oprasizamii ;kuBoro”.

IrpoBuii (po1b0OBHIi) MPOEKT:

HapuanbHa rpa “O3Haka — BJacTUBICTb —
bynkuin”

TBop4uil NPOEKT:

CrBOpeHHs Ko1akKy “@yHIaMeHTAIbHI

BJIACTUBOCTI Oiosoriynux cucrem”.




npo PpyHKUii KUBUX OPraHiZMiB s
NOSICHEHHS! (PYHIAMEHTAJIbHUX
BJIACTMBOCTEM 0i0JIOTiYHUX cHCTEM;
innicHmii:

Y4yenb/yyeHuus:

BHCJIOBJIIOE TA O0OIPYHTOBYE CY/AKEHHS,
pPOOHMTH BUCHOBOK:

- Ipo (pyHIaMEeHTAIbHI BJIACTHUBOCTI
KUBHMX CHCTEM. apIryMeHTY€E:

- BAXKJIUBICTh PO3yMiHHS 03HAK,
BJIACTHBOCTEeH Ta QyHKLIN KUBHUX
CHCTEM YCBIIOMJIIOE 3HAYCHHSA 32CTOCYBAHHS:
3HAHb PO BJIACTHUBOCTI i PYHKUII )KUBOTO

JJIs1 PO3YMIHHSA LIJIICHOI KAPTHHHU NPUPOAH







