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PiBHEeHCBKOI MiCbKOI paaun

HagpuyajibHa nporpama 3 0ioJiorii
7 kaac

Ha 2025-2026 HaBYaJIbHUI PiK

Po3po0sieHO0 Ha 0CHOBI MOJ€JIbHOI HABYAJIBLHOI Iporpamu «bioJsiorisa. 7-9 kiacu» 1S 3aKJIa/iB 3arajibHOI CepPeIHbOI OCBITH
(aBT. baaan IL. I',, Kyainiu O. M., FOpuenko JI. I1. ) «PekomenaoBano MiHicTepCTBOM OCBITH i HAyKH YKpainm» (HaKa3
MinicTrepcTBa ocBiTH i Hayku Ykpainu Big 06.09.2023 Ne 1090).

3ATBEPIKEHO

pIIIEHHSIM NIEAAroriyHO1 pajy MIKOIH

[Iporokon Ne 1 Big 29.08.2025p.

T'onmoBa megarorigynoi paau Onbsra PEBYT



[ToscHroBanbHA 3amucKa
Hapuansna mporpama 3 6ios0rii 7 Kac i 3aKIa1B 3arajJbHO1 CEPEeIHbOI OCBITH po3po0iieHa Ha OCHOBI MOZICJIBPHOI HaBYaIbHOI mporpaMu «biosoris.

7-9 xnmacw» 11 3aKiIaaiB 3arajabHol cepennboi ocBith (aBropu baman I1.I., Kyninia O.M., FOpuenko JI.I1.), ) «PekomennoBano MiHicTepCTBOM OCBITH 1
HayKu YKpainu» (Haka3 MinicrepcTBa ocBity 1 Hayku Ykpainu Big 06.09.2023 Ne 1090). na mincrasi Jlep>xaBHoro cranaapty 06a30Boi cepeaHbOI OCBITH
(3aTBepmrxenoro nocranoBoro Kadinery MinicTpiB Ykpainu Big 30 BepecHs 2020 p. Ne898), crarti 12 3akony Ykpainu «IIpo ocBiTy», /e 3a/IeKIapoOBaHO
3aBJaHHA (POPMYBaHHS B YUHIB/y4EHHIIb KIIFOUOBUX KOMIIETEHTHOCTEH, OJJHA 3 IKUX - KOMIIETEHTHICTh Y Taly31 MIPUPOAHUYMX HAYyK, 3 ypaXyBaHHSIM BIKOBHUX,
3arajibHO HaBYAJIBHHX 1 TICUXOJIOTIYHUX 0COOJMMBOCTEH YUHIB, @ TAaKOXK THUITOBOI OCBITHBOI MporpamMu Jtst 5-9 Ki1aciB 3aKiiaiiB 3arajabHOI CepeIHbOT OCBITH,
3aTBepAKeHOi MiHICTEpPCTBOM OCBITH 1 HayKKH Ykpainu (Haka3 Ne235 Big 19.02.2021 poky).

OcBiTHSI MeTa: METOIO HaBYAJILHOTO TIpenMeTa «biosoris. 7-9 knacu» € popMyBaHHS B YUHIB/yUSHHUIb 3HaHb PO OCHOBHI 3aKOHOMIPHOCTI KHUBOT
pUPOAHU Ta 11 poiti y pO3BUTKY CYCHIIBCTBA, YMIHb IOCIII/PKYBATH JKMBI OPTaHi3MU Ha OCHOBI 3700yTHX 3HAHB 1 Mi3HABAJIBHOTO JIOCBIAY, IHHICHOTO
CTaBJICHHSI 10 ’KMBOT PUPOIU. [0I0BHH OUIKyBaHUM pe3yabTaTOM yChOI'O IPeAMETa € chOpMOBaHA AOCIIIHUIIbKA 1 HABYAJIbHA KOMIIETEHTHOCTI - Ba’KJIMBI
CKJIaTHUKH KJIFOYOBOI KOMIIETEHTHOCTI y Taly3l IPUPOJHUYUX HayK, TEXHIKU 1 TEXHOJIOT1H, a TAKOXK 1HIINX KIFOYOBUX KOMIETEHTHOCTEH. [HITMMu
00OB'SI3KOBUMU pe3yNbTaTaMu MPeIMeTa € YCBIJOMIIEHHS 37100yBayaMu OCBITH PI3HOMAHITTSI METO/IB MI3HAHHS NPUPOJH, PO3BUTOK KPUTHYHOTO MUCIICHHS,
PO3BHUTOK 010JI0TT1YHOT MeiarpaMOTHOCTI, HAOyTTsI HABUYOK POOOTH 3 iH(OpMALII€I0 TPUPOIHUIOTO 3MICTY, ONTaHYBAaHHS 3HaHb OKPEMHX PO3ALIiB Oioorii Ta
3arajibHO1 010JI0T1YHOT KOMIIETEHTHOCTI 30Kpema.

3aBaaHHs Ta NPUHIUIM NpeaMeTa: YYHI/y4eHHUIll 3HAHOMIIATHCS 3 010JI0TIEI0 K OKPEMUM IpeIMeToM Brepiue y 7 kiaci. L{s HaByanpHa nporpama
3a0e3MeYnTh 3HaOMCTBO 3 00'€KTaMM KUBOI MPUPOU, ICHYBAHHS KUTTS HA PI3HUX PIBHAX OpraHizaiii, 610J0rYHOI0 HOMEHKIIATYPOIO Ta 010J0TTYHUMHU
MOHATTAMH CHpUsATUME (POPMYBaHHIO O10JIOTIYHOT Ta EHBAMPOMEHTONIOTTYHOT KyJIbTypH TOIO. [1i7] eHBalipOMEHTONIOTIYHOIO KYIBTYPOIO PO3yMiEMO
CYKYTIHICTh OTPUMaHHX 3HaHb, MPAKTUIHUX HABUYOK 1 CPOPMOBAHOT MIOBETIHKH, CIIPIMOBAaHUX Ha 30€pEKECHHS CTaHy HaBKOJHUITHHOTO TIPUPOTHOTO
CepeIoBUINA Ta PalliOHAILHOTO BUKOPUCTAHHS JIFOJICBKUM CYCIIJILCTBOM IPUPOIHUX PECYPCIB.

Merta npeameta «biosoris. 7-9 kiacu» Ta JOCSITHEHHS OYIKYBaHHMX Pe3yJIbTaTiB HaBYaHHS peati3yloThCsl Ha OCHOBI 3/11IHCHEHHS YHCICHHUX
JOCTI/KEeHb: CIIOCTEPEXKEeHb, BUMIPIOBaHb, KJIacU(iKallil, MOJIeII0BaHb, EKCIIEPUMEHTIB, OLUTYKOBHUX POOIT, TOCIIAHULBKUX POOIT, T1a00paToOpHUX
JOCIIKEHb, IPAKTUYHUX POOIT, TOCTITHULIBKUX MPAKTUKYMiB, PO3B'sI3aHHS IPOOIEM, MPOEKTHOIO JiSUTHHICTIO TOILIO.

3MicTOBe HAMOBHEHHS [TPOTPaMH OPIEHTOBAHO HAa aKTUBHHUIA PO3BUTOK JOCIIHUIIBKUX HABUYOK, MOIIYK, PO3YMIHHS Ta po3IMi3HaBaHHs iHpopMarii
010JI0T1YHOTO 3MICTY, KPUTUYHE OCMHUCIIEHHS MaTepially, pO3BUTOK yMiHb 37100yBaTy 3HaHHS Ta 3aCTOCOBYBATH iX. 3MICT HABYAHHSA CIIPSIMOBAHUN Ha
BUPOOJICHHSA NPAKTUYHUX HABUYOK Ta pallioHaJIbHOI MOBEIIHKY Y4HiB/y4eHulb. [Iporpama 3abe3neuye ¢popMyBaHHS K KIFOUOBUX KOMIIETEHTHOCTEH, TaK 1
HACKpI3HUX YMiHb.

Peamnizanist 3aBaaHp MOJIEIBbHOT HABUAIBHOI IIporpamMu 3abesneuye (opMyBaHHS B YUHIB/YUEHHUIb KJIIIOYOBUX KOMIIETEHTHOCTEH Ta HACKPI3HUX YMiHb
30Kpema:

BisibHe BOJIOAIHHSA 1eP:KABHOI0 MOBOIO (KOPUCTYBAaHHS YKPATHOMOBHHUMHU JKEpeJIaMu JUTsl 3000yTTs 61010T14HOI 1H(pOpMALlii; YITKO 1 JJAKOHIYHO
(dbopMyiIOBaTH 3alUTaHHS; OMKUCYBAaTH B YCHIM 4YM MUCHbMOBIH popmi Ta poOUTH aHaii3 610J0T14HOI iH(OopMaIli yKpaiHCHKOI0 MOBOIO; MPAIIOBATH 3
TaOIULISIMHU, CXeMaMHu, rpadikaMu, giarpaMamu, iHorpadikoro, MOSICHIOIOYH Ta TOTOBHIOIOUH 1X; OTIOBHIOBAaTH aKTUBHUN CIIOBHUK HAyKOBOIO
TEPMIHOJIOTI€I0 YKPATHCHKOIO MOBOIO; IIIHYBATH Ta MPOMaryBatu 3700yTKHA HAyKOBIIIB - 010J0T1B YKpaiHU; BUSBIISTH 3allIKaBICHICTb y MOMYJISpU3aLii
010JI0T1YHOT HAYKH P1THOIO MOBOIO).

3naTHicTh cCHiJIKyBaTHCS PiIHOI0 MOBOIO (Y pa3i BIIMIHHOCTI BiJ] Iep’KaBHO1) Ta IHO3EMHUMHU MOBaMH ( aKTUBHO IPAIfOBaTH Ta CIIIKYBaTUCS B



rpyIi y mporieci 0OroBOpeHHs Y po3B'si3aHHs IPOOJIEMHHUX 3aBJaHb; CIpUAMATH O10JI0T1YHI MOHATTS 1 TEPMiHU B YCHUX YU MMHUCBMOBHX TEKCTaX,
BiJleoMaTepiajiax 1IHO3eMHUMHU MOBAaMH, IEPEKIIAIaTH YKPATHCHKOIO MOBOIO Ta MOSICHIOBATH; BUKOPHUCTOBYBATH 1HIIOMOBH1 HaBUaJIbHI JKepesa JIst
OTpUMaHHS 1H(OpMAIii 010JI0TIYHOTO 3MICTY; ONMUCYBAaTH IHO3EMHUMH MOBaMHM, aHAJI3yBaTH Ta OLIHIOBATH POJIb MPUPOAHUX SBUII Y Cy4aCHOMY
CBITI).

MaremaTHyHa KOMIIETEHTHICTh (ONepyBaTH MaTeMaTUYHUMH MOHATTAMH 1 BETMUUHAMH 11 4YaC XapaKTePUCTUKU MPUPOTHUX 00'€KTIB, SBUIIL TA
IIPOLECiB; PO3B'A3yBaTH 010JI0T14YHI 331a41 3 BUKOPUCTAHHSIM MaTeMaTHYHUX 004HCIIeHb, rpadikiB, Alarpam; BUPILIYyBaTH MpoodiaeMu 010J0T1THHOTO
3MICTY 3a JIOTIOMOT0I0 MaTeMaTHYHUX METOJIIB Ta MOJIENIEH; 1aBaTH XapaKTEPUCTUKY KUBUM OpraHi3MaM 3a MaTeMaTUYHUMHU [apaMeTpaMu: Maca,
po3Mip, BenmuuHa, hopma, irypa, miolra TOIo; OI[iHIOBATH JOIITHHICTE MAaTEMAaTHYHUX METO/IIB Y PO3B'I3aHHI HABYAJIbHUX 1 KUTTEBUX CUTYAIlIN)
KomneTeHTHOCTI B rajy3i npupoIHMYMX HAYK, TeXHIKH i TEXHOJIOTiH (BUKOPUCTOBYBAaTH Cy4acHI METOM O10JIOTIYHUX JOCIIIKEHb, TEXHIUHI
npuiaau, o0naHaHHS; CAaMOCTIMHO M B Pyl NPOBOAUTH JOCIIKEHHS Ta IPE3EHTYBAaTH PE3YIbTaTH JIOCIIIKEHb; MPOBOAUTH Ta (iKCyBaTu
PEe3YJIbTaTH CIIOCTEPEKEHb, IPAKTUKYMIB, JOCIIIKEeHb; 31IICHIOBaTH BUMIPIOBAaHHS Ta OL[IHIOBAaTH TOUHICTh €KCIIEPUMEHTIB; LIUB1I130BaHO
B3a€EMOJIISITH 3 IPUPOJIOI0, BAKOPUCTOBYBATH HOBITHI METOAM HAyKH Ta TEXHIKH JUIsl 30€peKEeHHS JOBKILIA);

InHoBaniiiHicTh (32CTOCOBYBATH TEHAEHIIIT PO3BUTKY IPUPOAHUYMX HAYK, TEXHIKH 1 TEXHOJIOT1H, TeHEpYyIOYH Ta BTUTIOIOYM HOBI i7e B 61010T1YHUX
MOJIEJISIX, MPOEKTHIN AisNIbHOCTI; MATPUMYBATH KOHCTPYKTUBHI 1€ IHIIKUX 0C10, CIPUATH 1X peati3allii; 3HaX0JUTH 3aCTOCYBaHHS 3BUYaHUX QOPM i
METOAIB pOOOTH B MOETHAHHI 3 HOBITHIMU 010TEXHOJIOTIIMH).

ExoJioriuna koMneTeHTHiCTD (CpusTU (POPMYBaHHIO €KOJIOTTYHUX 3BUYOK Ta PO3BUTKY €KOJIOTIYHOI KyJAbTYpH; BU3HAYaTH 1 aHalli3yBaTH
poOIeMu TOBKIULISA B 010JI0T1YHOMY aCTeKTi; BiAMOBIIaIbHO Ta OLIaJHO BUKOPUCTOBYBATH MPUPOAHI PECYPCH; CIPUATH 30EPEKECHHIO
O10p13HOMAHITTS; YCB1IOMJIFOBATH HACIIIKH, TIOB'S13aH1 3 BIUTMBOM JIFOMWHU Ha JOBKULJISA; OIMIHIOBATH BIACHI J11 y MPUPOII 3 TTO3UIIIHN Oe3neKu
KUTTEAISITBHOCTI; JOTPUMYBATHCh IPUHIUIIB CTAJIOr0 PO3BUTKY CYCHIBLCTBA);

Indopmaniiino - komyHikaniliHa KOMIIeTeHTHiCTh (IPaBUJILHO BUOMpaTy UG POBUN KOHTEHT O10JIOTTYHOTO 3MICTY; 3HAXOUTH, ONPallbOBYBaTH,
30epiraty iH(opMmallito; nepeTBoproBaTH 010JI0r1UHY 1H(OPMALIiIO 3 OHOTO BUAY Ha 1HIIUH 3 BUKOPUCTAHHAM 1H(GOPMALIIHHO - KOMYHIKallIHHUX
TEXHOJIOT'1#; BAKOPUCTOBYBATH BijieoMarepialiv, BipTyalibHi Ja0opaTopii, MOOUIbHI JOAATKH Ta POrpaMu AJis poOOTH 3 00'€KTaMu KMBOI IPUPOJIH;
JOCIIIKYBaTH MIPUPOAY 32 IOIIOMOT0I0 Cy4aCHUX 1H(POPMaLIHHIX TEXHOJIOT1H; KpUTUYHO OL[IHIOBATH iH(POPMAILIit0 610JI0TTYHOTO 3MICTY, OTPUMAHOI 3
PI3HUX JKEpes; JOTPUMYBATUCS IPUHIIMIIIB aKaIeMIYHOI JOOPOYECHOCTI Ta aBTOPCHKOTO MpaBa IIijl YaC BUKOPUCTAHHS LU(POBOrO OHTEHTY Ta
iH(pOopMaIiii 3 pi3HUX HKEpen);

HaBuanHsi BIpoaoB:K ;KUTTA (0akKaHHS BJOCKOHAIIOBATH CBOT 37110HOCTI Ta MONOBHIOBATH 3HAHHS; (OPMYBaTH pO3yMIHHS HEOOX1THOCTI
010JI0T1YHOT KOMIIETEHTHOCTI JU1s BUOOpPY mpodecii Ta TOCATHEHHs yCIiXy B )KUTT1; PO3BUBATH OCOOUCTICHUI MOTEHIiaN y MPOLEC] TOCI1THULIBKOT 1
TBOPYOI JISUTbHOCTI; YCBIAOMIJIEHHS 3HAYEHHSI CAMOOCBITH /111 0COOMCTICHOTO PO3BUTKY);

I'pomagsiHebKi Ta coliaibHi KOMIIETEHTHOCTI (BiICTOIOBATH BJIACHY aKTHUBHY XHUTTEBY MO3HUIIIIO Ta MPOMATryBaTH CTPATErii0 CTAJIOr0 PO3BUTKY;
MOLIMPIOBATH BIKIIUBY 1H(OpMaIit0 O10J0TTYHOTO 3MICTY Ui MPO(ITAKTUKU 3aXBOPIOBaHb, 30€pEKEHHS BIACHOTO 3/10pOB's TOLIO0; OpaTH y4yacTb y
PO3B'sI3aHHI JIOKAJIBHUX MPOOJIEM JOBKULIA 1 3a]IyyaT 10 LIbOTO IPOMay; 0OCTOIOBATH BIACHY MO3HUIIIIO I110/10 MPUUHATTS pillieHb y CIIpaBi
30epeskeHHs 010pI3HOMAaHITTS; BU3HAHHS aJIbTEPHATHBHOCTI JIyMOK 1 TIOIVISA/IIB Ha MPOOIeMH, JOTPUMAHHS IPUHIIHITIB JEMOKPATii i1 9ac ix
PO3B'sI3aHHSL; CHIBIIPALIIOBATH B TPYIII MiJ 4ac PO3B'sA3aHHA Npo0sieM, T0CIiKEHb IPUPOJIH, KUBUX OpraHi3MiB, SBUII] Ta HPOLIECIB; YCBIAOMIIIOBATH 1
NEPEeKOHYBATH 1HIINX Y MPIOPUTETHOCTI 30€peKEeHHS 310pOB's B iHPOPMAIIITHOMY 1 TEXHOJIOTIYHOMY CYCIIUTLCTBI; OI[iHIOBaTH BIUIUB JOCSTHEHB
Oiosorii (cenexiii, MeAUIIUHU, O10TEXHOJOTIH TOII0) Ha TOOPOOYT 1 3A0POB'S TIONKUHN);



KyabTypHa KOMIeTeHTHICTh (BUBYATH TBOPH MUCTEITBA, Y SIKUX OMKCAHO MBI OpraHi3MH, O10JIOT14HI SBHUIIA Ta MPOLIECH; BUKOPUCTOBYBATH
TpaauLii yKpaiHCHbKOTO HApOy, B IKMX OMKCAHO HATypasbHI 00'€KTH, ’KHB1 OPTaHi3MH Ta SBUIIA PUPOAN; 3aCTOCOBYBATH JOCSITHEHHS 010J0TT4HOT
HAayKH JUIS BTIJICHHS] MUCTEILKHX 1/1€H; MOSICHIOBATH MPUPOTHUYO - HAYKOBE MiATPYHTS PI3HUX BUIIB MUCTEIITBA; YCBIAOMIICHHS 3HAYCHHSI 010JI0Tii K
CKJIa/IHMKA CBITOBOI Ta yKpaiHCHKOT KyIbTypH; (POPMYBaHHS B YUHIB/yUEHUIb €HBAPOMEHTONOTTYHOI KyJIbTYPHOI KOMIETEHTHOCTI);
HinnpuemauBicTs Ta piHAHCOBA IPAMOTHICTB (TeHEPYBATH, IPE3EHTYBATH Ta peali3oBYBaTH MPOEKTH 010J0T1YHOTO (€KOJIOTIYHOT0) XapaKTepy;
PO3BUBATH FOTOBHICTh OpaTH BIAMOBIIAJIBHICTH 3@ MPUNHSATI PILLIEHHS MiJ1 Yac peati3alii IpoeKTiB; MOSICHIOBAaTH €()eKTUBHICTh 3a011aIXKEHHS
MIPUPOAHUX PECYPCIB TA IHBECTYBAHHS B PUPOIOOXOPOHHY AiSUIBHICTD; 3/aBaTH BUKOPUCTaHI peyi Ha HOBTOPHY MepepoOKy JUIsi EKOHOMIi BITaCHUX
KOILITiB; BPaXOBYBaTH MEPCIEKTUBU €KOHOMIYHOTO PO3BUTKY Ta BIUIUB JIOCATHEHb 010JI0T1YHOI HAyKH Ha MIANPUEMIIIB, CLIbChKE FOCIOIAPCTBO,
MEIUIUHY, TEXHIKY, IPOMHCIIOBICTh TOIO; 0OYMCIIOBATH €KOHOMIUHUHN €(EeKT iHIIIaTuB 1 AiSIIbHOCTI, MOB'SI3aHUX 3 peai3alli€lo MPUKIATHUX
010J10T1YHUX 3aBIaHb);

Peanizauiss HaBuanbHOI porpamu npeamera «bionoris» cnpustuMe GOpMYBaHHIO B yUHIB/yUeHHIIb HACKPI3HUX YMiHb - 1I€ 3aKJIQJICHO Y pO3iii

«OuiKyBaH1 pe3yJIbTaTi HaBYaHHA», a CaMe:

- Ywurary 3 po3yMiHHAM, BUCIOBIIOBATH NPUIYLIEHHS, MiIKPIIUIIOI0YM BIaCHI BUCHOBKHU (haKTaMH Ta [IUTATaMU 3 TEKCTY, BUCIIOBIIIOBATH 1/1€1, MOB'sI3aHi

3 PO3yMIHHSIM TEKCTY;

- BucnosiroBaru BlacHy AyMKY B YCHiH 1 TUCHMOBIH (pOpMi: MUCATU €ce, TBOPH, PO3INOBiAL HA O10JIOTIYHY TEMaTUKY;

- KputuyHo 1 CUCTEMHO MUCIIHUTH, BU3HAIOUH XapaKTE€PHI O3HAKHU O10JIOTTYHUX SBHII[ Ta MPOILIECIB, iX B3a€EMO3B'SI3KIB;

- OuiHioBaTy HaIHHICTb JPKEPET JOCTOBIPHOCTI iH(opMallii, BOJOAITH Meia TPaMOTHICTIO;

- JloriyHo oOrpyHTOBYBAaTH BJIAacHI CyI)KEHHS 1 BUCHOBKH, ONMPAIOYUCH HA OTPUMAaH1 3HaHHS Ta NPAKTUYHI BMIHHS;

- JlisTi TBOpUO, 1HILIATUBHO, KPEAaTUBHO, IPOAYKYBaTH HOBI i7ie1, yMITH iX BUIPOOOBYBATH Ta peasli3yBaTH y BUKOHAHHI JOCIITHUIBKOT poOOTH YU

MIPOEKTY;
- KoHCTpyKTHBHO KepyBaTu eMOLisIMH, OLIIHIOBATH PU3UKHU MPUIMAaTH PillIEHHs, 10 103BOJISAIOTH PO3B'sI3yBaTH MPOOIEeMU HAa OCHOBI PO3YyMIHHS IMPUYUH
Ta 00CTaBUH, SIKI IPU3BOJATH /10 IX BUHUKHEHHSI, JJOCSITHEHHS IOCTABJICHUX LILJIEH 3 ypaXyBaHHIM MOKJIMBUX PU3UKIB Ta HACIIIKIB;

- KomyHikyBaTH Ta cCiBIpaltoBaTy 3 IHIIUMH, IUIAHYBaTH BJIACHY Ta IPYIOBY poOOTY, MiATPUMYBATH YUaCHUKIB I'PYIIH, JOIOMOTaTH 1HIINUM 1

320X04yBaTH 1X /10 JTOCSITHEHHSI CIUIBHOI METH.

Crpkrypa npeamera: 3MiCT porpamu npeamera «biosioris» npeactaBieHuil B3aeMOMNOB'I3aHUMH PO3JIUTaMu, sIKi 00'eJHY0Th TeMu. OuiKyBaHi
pe3yJabTaTi Ta BUIM HaBYAJIbHOI JISUIBHOCTI, 1110 € clIocoO0M (pOpMyBaHHS B yYHIB 010J0TTYHOI Ta KIIOUOBUX KOMIleTeHTHOCTeN. CTpyKTypa npeamera
HiANOpsAKOBaHA MEBHIH JIOTIII, IKa CIMPAEThCS HA OCHOBI NPUHIIMITY Mi3HAHHSA, a caMe:

- HayxoBocrTi;

- CHCTEeMHOCTI Ta IMOCIIIOBHOCTI;

- JloCTymHOCTI HaBYaHHS;

- 3B'I3Ky HaBYaHHS 13 )KUTTSIM;

- CBiIOMOCTI ¥ aKTUBHOCTI YYHIB/yYCHHIIb Y HABUYAHHS,

- IlpuHuMmy HaOYHOCTI;

- HaBuaHHI1 yepe3 JisUIbHICTD;

- IHauBimyalbHOTO MiIXOMY;



- EmomiiiHocTi Ta B3aemognii.

7 xJyac - 2 TOaUH Ha TUXKIE€Hb, Opl€EHTOBHO 70 rOAMH Ha PIK - yUUTEIb/yuuTeNIbKa po3noAise camocTiiiHo. [Ipeamer «bionoris», skuit yuH1/ydeHuI1
OTIaHOBYIOTh y 7 - My KJlaci, CIMpaeThecsl Ha 6a30B1 3HAHHS, SIKi BOHM OTpUMaIH B Kypci «Ili3HaeMo mpupomy».

VYV 7 - My knaci penmet «biosorisn oXorToe 2 po3 iy,

Po3nin 1. «xmituna. I[Ipokapiotn. OTHOKIIITHHHI €BKapiOTH» 3HAHOMHTH yUHIB 3 TeMaMU « KiliTuHa - CTpYKTYpHO - (PyHKIIIOHAJIbHA OAMHUIIS OPTaHi3MiB.
[Ipokapiotu» Ta «OMHOKIITUHHI €BKapiOTH - IUTICHI OpraHi3Mm», K1 CIIpsSMOBaH1 Ha (POPMyBaHHS B YUHIB/yUE€HHULIb YMiHb KOPUCTYBATUCS PI3HUMU
JpKepenaMHu iHpopmalii mpo 0coOnuBOCTI Oy0BU Ta (DyHKIIOHYBAaHHS KJIITHH MPOKAPIOTHYHUX Ta €BKAPIOTUUHUX OPIraHi3MiB Ta YCBIIOMIICHHS LII0A0
OTHOKJIITUHHUX OPTaHi3MiB SK IUTICHUX O10JIOTIYHUX CHCTEM.

Po3nin 2. «Pi3HOMaHITHICTh €BKapiOTUYHUX OPTaHi3MiB» BKJIIOYAE TEMHU:

. «Bomopocrtiy,

. «XapakTepHi prcu Ta OyJJ0Ba BUIIUX POCIHHY,
. «P13HOMaHITHICTh BUIIMX POCIIHHY,

. «XapakTepHi prcu Ta OyJ0Ba TBApUHY,

. «P13HOMaHITHICTh TBapUH»,

. «CepeoBuina iCHyBaHHsI TBAPUHY,

. «I'pubwm - reTepoTpodHi OpraHizMmu».

L{i Temu cripssMoBaHi Ha (pOpMyBaHHS B YUHIB/y4YCHHIIb YSABIECHB PO 010PI3HOMAHITTS HAIIOI IJIAHETH Ta YCBIJOMIIEHHS HEOOX1THOCTI Horo 30epexeHHs
JUIs 3a0€3MeYeHHs CTa0lIBHOCTI iCHYyBaHHS Oiocdepu.

[TpenmeT «biomorisiy BpaxoBy€e pi3HOMaHITHI MDKIIPEIMETHI 3B'I3KH, HacaMIiepes] 3 AUCIUIUTIHAMY IPUPOIHUYO] Tary3i, (OpMy€ B YUHIB/yICHHITH
HEOoOXiTHI KOMIIETEHTHOCTI, iepeabadeHi JlepkaBHUM CTaHIapTOM 0a30BO1 CEpeHBOI OCBITH, JIA€ 3MOTY YCBIJOMUTH CEOH IpOMAaJITHUHOM YKpaiHH, 110 Ma€e
AKTUBHY YKUTTEBY IMO3HIIIIO 1 Ji€ BiAMOBIAHO 10 HET.

VY gacTtuHi nporpamu «Bunn HaBYanbHOI AiSUTEHOCTI» MICTATBCS METOHU, PUHOMH, 1e1, hopmu poOoTH. TemaTrnka J0oCiiKeHb , JabopaTopHUX podiIT Ta
MPaKTHIHUX POOIT BKa3aHa B YaCTHHI «3MICT HABYAIBHOTO MIpeaMeTay. Pe3ynbraTtu 1oCiKeHHs Ta pOOOTH YUHIB/YUSHHITH OIIHIOIOTHCS i Yac
Npe3eHTaIliil, TUCHMOBOTO 3BITy UM YCHOTO 3aXHMCTy- MPE3EHTAIli]l BIAMOBIIHO O KPUTEPIIB OLIHIOBAaHHS HABUAIBHUX JOCATHEHb YUHIB/yUeHHIIb,
PO3pOOIECHUX BUUTETIEM.

Buau HaBYansHOT HiSUIBHOCTI:

- Po3B'si3aHHA Npo06JieMHUX NUTAHb, 32/1a4 - 34CTOCYBaHHA HAOyTHX 3HaHb Ta BMiHb JI0 TEOPETUYHOTO BUPIIIEHHS TPOOIEM, OLIHKH OTPUMAaHUX
pe3yNbTaTiB Ta JOTIYHOTO OOTPYHTYBaHHS BHCHOBKIB.

- Pobora 3 ingopmamniecro/onpanoBanHs JuKepes iHdopmaii - GopMyBaHHS Ta 3aCTOCYBaHHS HAaBUYOK POOOTH 3 iH(GOPMAIII€TO, 11 TTOITYKOM,
NPEACTaBICHHSAM Ta BUKOPUCTAHHSAM JUIsl OOTpYHTYBaHHS BUCHOBKIB; BKJIIOYAa€ POOOTY 3 ay/lioBi3yalabHOIO, TEKCTOBOIO, UG POIO, rpadigyHOI0
iHdopmartiero. [HhopMaITHIMU KEpETaMHu TaKOXK € HaTypalibHI 00'ekTH. PoO0Ta yuHIB/yUeHUIIb 3 HATypaJIbHUMH 00'eKTaMu (TepOapisimu,



KOJIEKIIISIMU ), MOJCJISIMU/MYIISKAMH Ta )KUBUMH OpraHi3MaMy TOIIO, JJa€ IUTICHE YSBJIECHHS PO *KHUBY MPUPOAY Ta ii CKIIaI0BI.

- MonenoBaHHs - CTBOPCHHS Ta BUKOPUCTAHHS MOJIEJICH SIK 3aCO01B /IS TII3HAHHS IEBHUX 00'€KTIB, MPOIIECIB 1 SIBUIII.

- JlocainHuubKa AisIbHICTH (MTPaKTUYHI Ta JIAOOPATOPHI POOOTH, Ta00paTOpHi TOCIIKEHHS, JOCTIIHUIBKI MPAKTUKYMH) - MiAHOPSIIKOBaHI CTPYKTYypi Ta
JIOTIIl HAYKOBOTO JOCIIIDKEHHS HaBYaIbHI pOOOTH, T 9ac SIKUX 3700yBadi OCBITH 1HAWBIIyaIbHO a00 B TPyMax CaMOCTIMHO YU 3 YACTKOBOIO JIOMTOMOTOO
BUMTEJIS/BUUTENIBKY Ta IHIIMX 0C10 BU3HAYAIOTh METY 1 3aBIaHHS JOCIIIKEHHS, (OPMYIIIOIOTh TIOTE3Y, 110 MEePEBIPATUMETHCS, MIIAHYIOTh 1 31 CHIOIOThH
€KCIEpPUMEHTAJIbHE JIOCIIKEHHS, aHATI3yI0Th Ta MPEICTABISIIOTh HOT0 pe3yabTaTd, (OPMYITIOI0Th BUCHOBKH, 3/IIHCHIOIOTH CaMOaHali3 10 CIiTHUIBKOT
nisutbHOCTI. J{OCHiKeHHS Ta eKCIIEpUMEHTYBaHHS 3a0e31euyoTh (popMyBaHHS HaBUUOK OyTH JociigHUKOM. Lle 3abe3neuye BMiHHS KOPHCTYBaTHCA
1ab0opaToOpHUM O0JIaHAHHSIM, MIKPOCKOTIaMHU, TIPUJIaaMHU I TPOBECHHS 1OCIIIKEHHS, €KCIIEPUMEHTIB, MPAKTUKYMiB, BUMIPIOBaHb TOILIO.

IIpoexTHa AisTBHICTD 3a0e3Meuye BTUICHHS areHTHOCTI B IEBHUX MpobeMax, siki MoxkHa BUpIUTH. [1ix yac BUKOHAHHS MPOEKTY B YUHIB OPMYIOThCA

KJIFOYOB1 KOMITIETEHTHOCTI. [Ipo€kTHA AISUIbHICTD peai3yeThCsl y HACTYITHUX BHUJaX MPOEKTIB:

1. Indopmaniiino - mourykoBmii: 1715 ioro peasnizarii HeoOXi1HO 310paTH, MpoaHai3yBaTH 1 3pOOUTH BUCHOBKH 110710 1H(OpMAIIii po 00'eKT, 110

BHUBYAETHCA, HE Mepeadadae eKcriepuMeHTalbHOi podoTu. 361p iHdopmalii Ta ii cucTeMaTu3allis MPOBOANUTHCS 3 BUKOPUCTAHHAM PI3HUX JDKEPEIl,

CTPYKTYPY€ThCS Ta IPE3CHTYETHCS;

2. HayxkoBo - qocaifHuIbKHIi: MAKCUMaJIbHO HAOMMKEHUN 10 HAyKOBOT'O JIOCTIIKEHHS 13 3a3HAYEHHSIM aKTyaJIbHOCTI TEMH, METH, 3aB/IaHHs, 00'€KTa 1

IpeMeTa BUBUCHHS, €TaliB, HAyKOBOI HOBU3HM PE3YJbTaTiB pOOOTH, €KCIIEPUMEHTY, IPAKTUYHOTO 3HAYEHHS TOCII/PKEHHS 1 EPEetiKy JITepaTypHUX JKepel.

[Totpebye popmyntoBaHHS TOTE3H, IUTAHYBAaHHS 1 IPOBEICHHS €KCIIEPUMEHTAIBHUX JOCIIKEHb, y3arajJbHEHHS pe3yJbTariB Ta IpeACTaBIeHH 1H(opMarii

y BUIVIsLI TabnuLb, rpadikiB To110, (POpMYITIOBaHHS BUCHOBKIB;

3. IrpoBuii (poaboBmii): nependayae CriibHy poOOTYy IPyl UM OKPEMUX YUHIB/yUEHHULb, SIKI IPOBOJAATH CHUIbHY AISUIbHICTH NEPEBAKHO B IrPOBIi
3 METOIO aHalli3y, y3arajabHeHHs, (HOpMYITIOBaHHS BUCHOBKIB 1 BUPOOJIEHHS KIHIEBOTO MPOIYKTY;
4. IIpakTHKo - OpiecHTOBaHMIi: 32 PE3YJIFTATAMU LOTO NPOEKTY CTBOPIOETHCS CYCHUIBHO - KOPUCHUHN MPOIYKT: OYKIIET, IUIaKat, Ham'siTka TOIIo (MOXe

OyTH IPOJOBKEHHSM JIOCIIIJHUIIBKOTO IPOEKTY), HECE NMPaKTUYHE CIPSIMYBaHHS 3 MOAAJIBIINM BUKOPUCTAHHIM B XKHTTI Ta 100yTi a00 Moxe OyTH
0e3nocepeHbO CIPSIMOBAHUM Ha BUPILICHHS HASIBHOI JIOKAJIbHOI MPOOIEMHU 3a paXyHOK aKTUBHUX JI1H;
5. TBoOpYMIi: BUKOHYETHCS B X0/l pO3B'si3aHHS TBOPYOI'o 3aBJaHHs a00 I[IKaBOi TEMH, 1110 JOTIOBHIOE MaTepiall YpOKy; 3a pe3yJIbTaTaMH LIbOTO MPOEKTY
CTBOPIOETHCS XYA0KHIN MIPOAYKT, BUP1O; 3MICT 1 CTPYKTypa 3aj1eKaTh BiJ KPeaTUBHOCTI, IHTEPECIB aBTOPIB.
OuikyBaHi pe3yJbTATH HABYAHHS BKJIIOYAIOTH TAKi KOMIIOHCHTH
3HaHHEBMIL:
VY4eHb/yueHHIIS XapaKTepU3ye Ta MOSCHIOE, TOPIBHIOE Ta aHallizye, O10JI0T14HI SBHUIIA Ta MPOLECH; YCTAHOBIIIOE 3B'SI3KM MIXK IpoliecaMu, O10JI0T1YHUMHU
CUCTEMAaMH TOII0; MOJIETIOE 00'€EKTH, SBMILA, TPAKTUKYE Ta BUKOPUCTOBYE HaOyTl 3HAHHS /JIs1 BUKOHAHHS JOCIIDKEHb 1 IPOEKTIB, JOTPUMYETHCS MPABUIL.
VY4eHb/yueHHIIs caMOCTIHHO a00 3 I0IIOMOTO0 BUMTENS/BUUTEIBKY UM 1HIIUX 0Ci0 31MCHIOE HAYKOBE JOCIIIKEHHS: J0OUpae OKpeMi 00'eKTH/SBUIIIA,
BJIACTMBOCTI 00'€KTIB/SIBUILL, SIKI MOXKHA JOCIIUTH: BU3HAYAE METY 1 3aBIaHHS AOCIIIKEHHS, (OPMYIIIOE TIOTE3Y, JIaHYE 1 3A1MCHIOE TOCIIKEHHS
(cmiocTepirae, eKCIEPUMEHTYE, MOZIEIIIOE), aHAJII3Y€ pe3yabTaTh, (OPMYIIIOE BUCHOBKH, ITPE3EHTYE PE3YJbTAaTH JOCIIIKEHHS; 3A1HCHIOE caMOaHali3
IOCHITHUIILKOT JISUIBHOCTI.
CamocTiiiHO 200 3 10IOMOI0I0 BUMTENS/BUNTENBKY X 1HIINX OCI0 onpanboBye iH(GOpMAILito: 3A1HCHIOE NMOIIYK 1H(GOpMAIIii, BUSBISE HEBLAOMI I cebe
3HaHHS, OIIHIOE, CHCTEMATHU3YE 11 Ta MPeACTaBIse B pi3HUX Gopmax; [loOrpae HaykoBe TOSICHEHHS SIBUII IPUPOAH /(aKTiB/AaHNX, BUKOPHCTOBYE HAyKOBi
GbaxTty 171 GOPMYITIOBAaHHS BIACHUX CYIKEHb. 3 JOIMOMOTOI0 BUUTEIIS/BUMTENIBKH UM 1HIIMX 0C10 BU3HAYA€ CYNEPEUHICTh Y 3alpOIIOHOBaHIN cUTyarii,



BUKOPHCTOBY€ IpaBUJia, CIIOCOOM i BiIMOBIIHI 3aCO0M ISl PO3B'A3aHHS HABYAJIbHOI/)KUTTEBOI MPOOIEeMH; BU3HAUYAE YUHHUKH, SIKI CIIPUSIIN/3aBa N
PO3B'sI3aHHIO HABYAJIbHOI/>)KUTTEBOT TPOOJIEMH; CKJIaAa€ IJIaH BIACHOI MIsUTBHOCTI JIJIST PO3B'sI3aHHS HABYAJIBHOI/S)KUTTEBOT TPOOIEMH BiMOBITHO IO CBOET
pOJIi B IpyTIi, OLIHIOE BIACHY AISJIBHICTD i €EKTUBHICTH J1M TPyIH JUI JOCATHEHHS pe3yibrary. Moxke nepenaBary HaOyTi 3HAHHS 1HIINUM, POSIBIISIFOYH
areHTHICTb.

HinHicHuii:

Y4eHb/yueHHIIS BUCIIOBITIOE Ta OOTPYHTOBYE CY/IKEHHS, pPOOUTH BUCHOBOK, YCBIIOMJIFOE 3HaUE€HHS 3aCTOCYBAaHHS OTPUMAHUX 3HAHB JIJIS TTOJIAJTBIIIOTO

KHUTTS. AHaNI3ye BIACHI eMollii, OOTPYHTOBY€ I[IHHICTh HAOYTHX 3HaHb JUI 30€peKeHHs BIACHOTO JKUTTS, TOBKIUIA, O10pi3HOMaHITTA 6iocdepu Too.

AKTHBHO B3a€MOJII€ 3 IHIIMMH YYaCHUKAaMU OCBITHBOTO ITPOLIECY, BUCIIOBIIIOE BIACHI CY/I)KEHHS, IIJTUTHCS BPAKECHHIMH Ta EMOIISIMHU.

IIpaBunia Ge3nexku

[IpakTrune cripsiMyBaHHS Kypcy MOTpeOye HaBYaHHS Ta KOHTPOJIO 3 OOKY BUMTEIB/BUUTENHOK 33 JOTPUMAHHSIM MPABHIT OE3MEKH i1 9ac O CITITHUIIBKOT

JisutbHOCTI. BapTo 03HalloOMUTH YYHIBCTBO 3 HUMH, HaraJyBaTH i IOBTOPIOBATH IX MOBCAKYAC.

CucreMHe HaBYaHHS MOCTiiiHO

CripuiiHATTS, 3aCBOEHHS Ta ONPAIIOBAHHS 1 3aCTOCYBAaHHs 3HaHb Ma€ BiJJ0yBaTHCS MOCTIHHO Ta CHCTEMHO: Ha YpOKax, IiJ] yac poOOTH B Irpymax, Mij yac

JOCIIIKEHb, PO3B'sI3aHHS IPOOJIEMHUX 3aBJlaHb, PE3eHTallli poOOTH IpynH, Mg yac poOOTH HaJ MPOEKTOM, M1l YaC BUKOHAHHS J0CIIIHULIBKOTO

HPaKTUKYMY TOLIIO.

OuiHroBaHHA niepeadavac:

- @opmyBalbHE, IOTOYHE OIIHIOBAHHS - 3a0€3Meuy€e OTpUMaHHs JaHUX PO 0COOMCTICHUI PO3BUTOK YUHIB, (POPMYBaHHS KOMIIETEHTHOCTEH, HAOY TTA
HABYAJIBHOTO JOCBITY Ta JOCIIAHAIBKAX HABUYOK /I 9ac ONPAIFOBaHHS TeMH. MoOKe TPOBOJUTHCH SIK YCHE ONMUTYBAaHHS, TECTyBaHHS, CAMOCTIHHI,
NpaKTU4HI, JAOOPAaTOpHI POOOTH, TaOOPaTOPHI JOCTIIKEHHS, P13HI BUIU MPOEKTHOI JAIsUIBHOCTI Ta IX Mpe3eHTAllii: IPaKTUKO - OPIEHTOBAHI MPOEKTH,
IrpoBi(poJibOB1), TBOPY1, IHPOPMAILIIIHO - OIIYKOB1, HAYKOBO - TOCJIIHUIBKI, 3aXUCT BIACHUX (IPYMNOBUX) JOCIIKEHb, MOJECIIIOBAHHS TOILO);
(opMyBasIbHE OLIIHIOBAaHHS MOXYTh 3a0€3Me4yBaTH: CaMO OLIIHIOBAaHHS, B3a€MOOILIIHIOBAaHHS Ta OL[IHIOBAaHHS BUUTEIIEM/BUUTEIILKOIO
(yuuTens/yuurenabka MOXKe BUpaxkatu BepOajabHO, PIBHEBO Ta OAJIBHO)

- IlizcymKoBe oOlliHIOBaHHS (TEMATHYH MECTPORE, PIYHE) - HANPUKIHLI BUBUEHHS PO3iTy a00 TeMH, BKJIIOUA€E: YCHI ONUTYBaHHS, Oeciny 3a
HNUTaHHSIMH, IHCbMOBI A1arHOCTY BajibHI pOOOTH, TECTOBE OI[IHIOBAHHS, BAKOHAHHS HAYKOBO - JJOCI1JHUIIBKOI POOOTH/KOMITIETEHTHICHO OP1€EHTOBAHUX
3aBJIaHb TOIIO. I0ro MeTOI0 € 3iCTaBIeHHs HABYAILHUX JIOCATHEHb YUHIB/yUeHHIb OUiKyBaHMM Pe3ylbTaTaM HapdaHHs. [1iCyMKOBE OIiHIOBAHHS
3M1HCHIOE BUNTEIIL/BUNATEIBKA 3a 12-0aJIbHOIO IIKAJIOK.

O0'ekTamMu nepeBipkM il OLIHIOBAHHSA € OUIKYBaHI pe3y/IbTaT HaBYaHHS, KPUTEPISIMU OLIIHIOBAHHS - BU3HaueHi [lepxkaBHUM cTaHaapToM 0a30BOi
3arajibHO1 CePEIHBOI OCBITH OPIEHTUPH JIJIs OIIHIOBaHHS. J{0o1aTKOBUMU 3acO0aMU CTUMYJTIOBaHHS TT3HABAIBHOI aKTUBHOCTI YYHIB € Camo- 1
B32€MOOIIiHIOBaHHS. OLIIHIOIOYH Pe3yJIbTaTH HaBYaJIbHOI AiSJILHOCTI YUHIB, HEOOX1JHO BPaXOBYBATH PiBEHb 3aCBOEHHS TEOPETUYHUX 3HAHb, CPOPMOBAHOCTI



MPAKTUYHUX YMiHb, HABHYOK 1 I[IHHOCTEH, JOCBIl AOCTIAHHUIIBKOT Ta TBOPYOI MISTIBHOCTI. YUHUTEIh/yUYUTEIbKa Ma€e TPaBO CAaMOCTIMHO PO3MOIUISTH
HaBYaJIBHUHN Yac 711 GOpPMYBaHHSI OYiKyBAaHUX PE3yJIbTATiB HaBYaHHS. 30KpeMa HaBUaJbHUN Yac pPO3MOAUISETHCS 3 ypaxyBaHHIM 3410HOCTEH 1 HABYATIbHUX
MOXJIMBOCTEH YUHIB/yUEHHUIIb, IXHIX IHTEPECIB, ISl TEMAaTUYHOTO OLIIHIOBAHHS, YPOKIB IPAKTUYHUX POOIT, 1ab0opaTopHUX poOIT 1 TOCIIIKEHb, YPOKIB
CUCTEeMaTHu3allli Ta y3araJbHEHHs, YPOKIB - eKCKypCii, peaizailii MPOoeKTHOI AISUIbHOCTI TOMIO.

AxaznemiuyHa cB00Oa BUMTESI/BUUTEIIBKY MOJISATA€E B TOMY, 1110 BIH/BOHA MOe 00paTH 13 3alpOIIOHOBAHUX BHJIIB AISTBHOCTI JIMIIE Ti, K1 HallKpaie
MiAXOAATH 10 CTPYKTYPH YPOKY, KJIaCy, TEMH TOIIIO.

OCHOBHA YACTHUHA
3MiCT HABYAJILHOTO IIPEAMETA |BI/II[I/I HaBYaJILHOI JisTILHOCTI (38 BHOOPOM BUUTEIS)
[Berym. 2 roa.
PiBHI opraHi3aliii )XKUBOTO Po3B'si3aHHs Npo0JIeMHUX NMTaHb, 32124 3 TEMMH:
bionoris - cucTemMa Hayk Mpo KHUBY IPpUPOY. 3HaU€HHs 010J10Ti1 B IpUpoAl |- SIka 3a1€XKHICTh MIXK TeHETUYHUM, BUI0BUM, €KOCUCTEMHUM
Ta JKUTTIL JIFOIUHU. PI3HOMAHITTAM?
CrucreMaTHKa - HayKa, 1110 BUBYAE PI3HOMAHITHICTh OpraHi3MiB. - SIkuM € TBii BIIIUB Ha O010pP13HOMAHITTS HAILOI IJIAHETH?
biopi3HOMAaHITTS HAIIOT IJIAHETH Ta PiBHI HOTo Opraxizaiii. Pob6ora 3 indopmanicro/onpanioBanHs Jxepes iHpopMamii:
(OCHOBH1 METOJIU OCIIIKEHHS 010p13HOMAHITTSI. - 10710 PO3Mi3HABaHH OCHOBHUX IPyH OpraHi3MiB Ta iX Ki1acupikariii;

- JIEMOHCTPYBaHHS PI3HUX 00'€KTIB KMBOI MPUPOAH (>KUBI MIPEICTaBHUKH,
KOJICKI[IMHUHN Ta TepOapHHil MaTepiaj, MyJsbKi, OImyaia) TOIIO.
MopenroBaHHA:

- cxemu «Kiacugikariii >kuBUX OpraHi3miBy

OuikyBaHi pe3yJbTaTH HABYAHHS.
3HAHHEBMIA:
Y4yenb/yuenuus:
OnaHoBye TepMinu: 010pi3HOMAHITTS, €KOCHCTEMa, METOU AOCIIKEHHS O10pI3HOMAHITTS (OMMCOBO-MIOPIBHIBHUH, CTIOCTEPEIKEHHS, €KCTIEPUMEHT,
CTaTUCTUYHUM aHaJ13, MOJEIIIOBAHHS).

aBOANTb NPUKJIAANU: NIPEJICTABHUKIB OCHOBHUX TPy OpraHi3MiB(0akTepii, BOIOPOCTI, POCIUHU, TBAPUHU, IPUOH); OCHOBHI METOAM JOCIIIKEHb
pradizMiB (OMMCOBO - MOPIBHSJIBLHUN, CITOCTEPEIKCHHSI, EKCTICPUMEHT, CTATUCTUYHUN aHaJIi3, MOICIIOBAHHS).

|P03ni3na€: piBHI oprani3ariii >kuBoi Marepii Ta 610pi3HOMAHITTS Ha MaJltOHKaX, poTorpadisx;




Po3pi3nse: 06'ektr KUBOI Mpupoau. \

JisiibHICHMIA:

YdeHb/y4eHH s

CamocrTiiiHO 2060 32 JONMOMOI0I0 BUMTe/ISI/BUMTEIbKH YM iHIIUX 0Ci0 37iliCHIOE HayKOBe J0C/iIAKeHHs: 100Upae oKpeMi 00'€KTH/SIBUINA, BIACTHUBOCTI
00'€KTIB/SIBUIL, SIKI MOXXHA JOCHIAMTH: BU3HAYa€ METy 1 3aBAaHHS JOCITIKEHHS, (POPMYINIO€ TiNOTe3y, IUIaHye 1 3AIHCHIOE JTOCHIIKEHHS; 3A1HCHIOE
caMOaHaJII3 JOCIITHUIIBKOI AISIIIBHOCTI.

CamocrTiiiHO 200 3 70MIOMOI0I0 BUMTe/ISl/BUNTEIbKH YM iHIIUX 0Ci0 onpanboBye iHopMmauiro: 3ailicHIOe MOMIyK iHpOpMallii, BUSBISE HEBIIOMI 171 cebe
3HAHHS, OIIHIOE, CHUCTEMaTusye il Ta MpeAcTaBisie B pi3HUX GopMmax; 100HMpae HayKOBE MOSICHEHHS SIBUI MpUPOAH/(PaKTiB/IaHUX, BUKOPUCTOBYE HAyKOBI
¢dakTi 171 OpMYIIOBaHHSA BIIACHUX CYI)KEHb;, 3 JOMNOMOTOI0 BUYHUTENS/BUMTENBKM YU IHIIMX OCi0 BHU3HAYa€ CYNEPEUHICTh Y 3alpONOHOBaHIM cHUTYyaIlii,
BHKOPUCTOBYE TMpaBUjia, CIIOCOOM W BIAMOBIAHI 3acO0M Il PO3B'SI3aHHS HABUAIBHOI/KUTTEBOI MPOOJIEMHU, BU3HAYAE UWHHUKH, SIKI CIPHSIIN/3aBaINIIH|
[PO3B'sI3aHHIO HABYAJIbHOI/ JKUTTEBOI MPOOIEMH BIAMOBIIHO 10 CBO€I poOii B IPYII, OLIHIOE BIACHY AISIIBHICTD M €()EKTUBHICTD il TPyNH AJS JOCATHEHHS
[pE3yJIbTary.

Kputnuno ouiHwe OGiojoriuny iH@opmariito, OTpuMaHy 3 PI3HHX JDKEpel BUKOPHMCTOBYE OI0JIOTiIYHI 3HAHHA Yy NPAKTUYHIA JiSUIBHOCTI (MEIHIIMHI,
CITbCHKOMY TOCTIOZAPCTBI, Y CIpaBi OXOPOHU MPHUPOAHM TOIIO), XapaKTePU3y€ Ta MOSICHIE: METOIU TOCITIDKEHHS O10pI3HOMAHITTA, KJAacCH(IKy€E: XUBI
OpraHi3MHU 3a 3aIpONOHOBAaHUMH O3HAKaM{; MOPIBHIOE Ta aHaJi3ye: OIOpi3HOMAHITTS HAIIOl IJIAHETH Ta piBHI Horo oprasizamii (reHeTHYHE, BUIOBE,
€KOCHCTEMHE); YCTAHOBJIIOE 3B'SI3KM: MDK BUJOBUM, T'€HETUYHHUM Ta €KOJOTIYHUM PI3HOMAHITTAM; MO/EJIIO€/CTBOPIOE MoOAesi: u3aiiH 010J0T14HOTO
nociikenns; «Kiacudikaiiii >kuBUX opraHizMiB», OMUCY€: piBHI opraHizanii (reHeTHYHE, BUJJOBE, EKOCUCTEMHE) O10pI3HOMAHITTS.

Bka3ani ouikyBaHi pe3yJibTaTu € HACKPI3HMMM A/l BCiX PO3iiiB i TeM mporpaMu; 3 MeTO0 KOMIIAKTHOIO MOJAHHSI 3MiCTy IPOrpaMu, HA/1aJli BOHH
y3araJbHEHO NoAaHi B TakoMy (popmy/oBaHHi «BusiBiisie yMiHHS i IeMOHCTPY€ HABHYKH 3/1iliCHIOBATH J0CJIIIKEHHs, ONIPAlbOBYBAaTH iH(popMauiio,
po3B'si3yBaTu npodjemMu (iHAMBiAYyaIbHO il y cliBIpani) HA 0CHOBI NPUPOJXHUYOIO 3MICTY, 10 BUBYAETHCS». Bka3aHi ouikyBaHi pe3y/ibTaTH TAKOK €
HACKPI3HMMHM /UIA BCiX PO3alIiB i TeM mporpaMu; 3 MeTOK KOMIAKTHOIO NOJAHHA 3MICTY IPOrpaMH, HaJaJli BOHH y3arajbHEHO MOJaHi B TAKOMY
¢opmymoBanni» CamocTiiiHO a00 3 J0NMOMOrol BYHTE/SI/BUUTENIbKHM YU IHIIMX oci0 onmpauboBye iHdopmaunito». IIpakTukye/3acTocoBye: MeToaAH
NOCTIKeHHs 010p13HOMAHITTS; JOTPUMY€ThCSA MPAaBMJI: YKJIAJaHHs 0araTopiBHEBUX CXEM;

HinnicHumii:

YdeHb/y4eHHLS:

BucioBi110€ Ta 00IPYHTOBYE CyIKeHHSI, pPOOMTH BUCHOBOK: PO NOCTYIIOBE YCKJIAIHEHHS OpraHizallii »KMBOi Marepii Ta ypi3HOMaHITHEHHS 010JI0IT4YHOTO
PI3HOMAHITTS B IPOLIECI ICTOPUYHOTO PO3BUTKY, METO/IB JOCIIIKEHHS O10p13HOMAHITTS.

APryMeHTy€: HEOOX1HICTh 3aCTOCOBYBATH MpaBuia MOBOKEHHS B IPUPOIL;

Jlie Ha OCHOBI yCBiIOMJICHHSI (ATEHTHICTh) OXOPOHSE 1 30epirae 610PiI3HOMAHITTS.

Poznin 1. KIITUHA. IPOKAPIOTHU. OAHOKJIITUHHI EBKAPIOTH.

Temai. KiiTuna - crpykrypHo-¢gyHkuionajibHa ogunnus oprasizmis. Ilpokapioru. 6 roa.




Po3B'si3aHHs NP00/IeMHUX NMTAHb, 32/124:

- OpraHesyu KJIITHHU: HACKUIbKY Oy/1oBa Ta QYHKIIIT MOB's3aH1 MIXK COO010
y TIPO- Ta €BKapioTiB?

PoGora 3 inpopmanicro/onpanoBanus JKeped1 iHpopmanii (1IpykoBaHi,
eJIeKTPOHHI Txkepeia, poTo-, Biteomarepianu, animanii):

- mpo Oy/IOBY Ta OCHOBHI BJIaCTUBOCTI KJIITHH;

- PO PiI3HOMAHITHICTh MPOKAPIOTUYHUX OPTaHi3MiB;

MonenroBaHHA:

- IpeAMETHE MOJICTIOBAHHS KIITUHU MPOKAPIOTIiB 1 €BKapioTiB
(BUKOpUCTAHMX MaTepialiB, XapuOBUX MPOAYKTIB, OBOUiB, TKAHUHHU TOIIIO);

- cxemu «MeToau AOCTIKEHHS KIITHH, SIKi 1aJId 3MOTY 3pO3yMITH
CTPYKTYpPY OyZIOBH OpraHi3MiBy;

- NpoIleCy MOIMIUPEHHS MPOKaPIOTiB - 30yIHUKIB XBOPOO JTIOIUHH (32
MeToau TOCIiKEHHS KIITHH. 30BNy BaIbHI PHIAAH 1 IpaBuiia poOOTH|IOIOMOTOK KOJbOPOBHX MITOK).

3 HUMU.

[TpakTnuna pobora: «BUroTOBJIEHHSI THAMYACOBUX MiKponpenapariB Ta
IXHE  JOCJHIIKEeHHSI 32  JIONOMOI0K)  ONTHYHOIO MIiKPOCKOINAa)
(6U20MOBIEHHST MUMHACOBUX MIKDONpenapamié WKIpKu JycKu yuoyii,
'sikomi 20pobUHU, WKIPKU nomMioopa, JUCMKA enooei, enimenito pomosoi
1OpOdHCHUHLL)

bynoBa xmitHM. OpraHenw KIITHHH, OCOOJMBOCTI iXHBOI OyIOBH Ta
(bYHKIIIH.

B3aeM03B's130K opraHesn KJIiTHHH MK c000t0.

Tunu opraHi3arii KJIITHH: IPO- Ta €BKAPIOTHYHI KIIITHHH.

Pi3HOMaHITHICTh TPOKAPIOTUYHUX OPraHi3MiB. 3HAYEHHS MTPOKAPIOTIB Y
PUPOIL.

BHAYEeHHS MIPOKapiOTiB TUTS JIFOIUHU.

3axucT iHopMaliiiHO - MOMTYKOBUX MPOEKTIB:

- IcTopist BIAKPUTTS KIITHHH

- BukopucTanHs MpokapioTiB y TPOMUCIOBOCTI

- Bakrepii - 30yAHUKH 3aXBOPIOBaHb JFOJUHH.
Y3aragbHEHHsI BABYHOIO 3 TeMH. T€CTOBUI KOHTPOJIb 3HAHb.

SHAHHEBUI:




Y4deHb/y4eHH s

OnaHoBy€ TepMiHM: TMPOKapioTH, €BKapioTH, KiaiTWHA. ONTHYHMIA (CBITIIOBHMI) MIKpOCKON, OOOJOHKAa KIIITHHH, ITMTOIIA3Ma, OopraHend. BxitodeHHS,
iH(EKIiiTHI 3aXBOPIOBaHHA, MiKpOOi0JIOTis; po3pi3Hsi€ Ta po3Mi3Hae: Ha MiKponpenaparax, MoJelsx, (ororpadisx MpokapioTHUHI Ta €BKAPIOTHUHI KIITHHY]
Ta iXHI CKJIaJIOBl; HABOAMTH MPUKJIAAU: OpraHes KIITHHU Ta IXHIX (QyHKII#; XBOpOO TIOAMHH, 30yTHUKAMH SIKUX € MIPOKAPIOTH.

JissnbHicHMIA:

Y4eHb/yueHU A

CamocTiliHo 2060 3 J0NOMOI0I0 BUUTEJISI/BUUTEIbLKHU YM iHIIHUX OCi0 31iliCHIOE HAYKOBE J0CTi/I2KEeHHS

CamocrTiiiHo 200 3 J0NMOMOrol BYMTEJISI/BUYUTEJLKHYU iHIIMX OCi0 onmpamnboBye iH(opmauilo, xapakTepu3ye Ta NMOSICHIOE: METOIU JOCIHIKEHHS
KIIITHH; MOPiBHIOE TA aHAJI3Y€: TUIIK OpraHi3allii KIITHH: IPO- Ta €BKAPIOTHYHI KIITHHHU; YCTAHOBJIIOE 3BA3KH: MK OpraHelaMu KIITUHHU, MIX OpraHeJamMH
Ta iIXHIMH (QYHKIIISIMUA; MOJEJIO€/CTBOPIOE Mojesi: OyI0BH Ta CTPYKTYPH KIITHHIIPOKAPIOTIB 1 €BKAPIOTIB, NUISIXH MOIMIUPEHHS MPOKAPIOTIB - 30yTHUKIB]
XBOPOOWJIIONMHY;, PO3B'sI3y€: MpoOieMHEe MUTAaHHS IIOA0 OpraHizauii Mpo- Ta €BKapiOTUYHOI KIITHHH, OMHCY€: OyZOBY KIITHHH IpPO- Ta €BKapiOTiB;
NMPAKTUKY€/32CTOCOBY€E: METOIU JIOCTIDKEHHS! KJIITUHU, BUKOHAHHS HAyKOBO - JIOCHIJHUIBKOTO IPOEKTY; JOTPUMYETHCSI NMPAaBHJ: BUTOTOBJICHHS
TUMYACOBHX MIKpOIIpEnaparis; poOOTH 3 MIKPOCKOIIOM Ta iHIIUM JIJAOOPaTOPHUM O0JIaTHAHHSIM.

LliHHiCHWIi:

Y4deHb/yueHUUs

BucjioBroe Ta 00IPYHTOBYE CyI:KeHHS, PpOOMTH BHCHOBOK: IMPO YCKJIQJHCHHS OpraHi3allii eBKapiOTHYHOI KIITHHHU MOPIBHSAHO 3 MPOKAPIOTHYHOIO, PO
KIITHHY - OIMHHIIO OyZOBM OpraHi3MiB; apryMeHTY€: 3B'S30K OpraHes KIITHHH MiX c00010, B3a€MO3B'SI30K Mik OyJOBOIO Ta (DYHKIISIMHU CKJIaJIOBHX
KJIITHHH, HEOOX1THICTh 3aCTOCOBYBATH MPaBWJIA TIri€HU I PO UIAKTHKHA OaKTepialbHUX 3aXBOPIOBAHb JIOAMHH; YCBiIOMJIIO€ 3HAYEHHS 3aCTOCYBAHHSI:

3HAHb [IPO POJIb MPOKAPIOTHYHUX OPraHi3MiB Y IPUPOJIL Ta XKUTTI JIONAUHU, TOOYTi, BAPOOHMIITBI TOMIO.
Tema2. OqHOKJIITHHHI €eBKapiOTH - NJIICHI opraxizmu. 3 roa.




OcobnuBocTi  OpraHizauii KJIITHH OAHOKITITUHHUX €BKapiOTiB.
OMHOKITITUHHI €BKApiOTH - MEIIKAHII NPICHUX BOJOWM (Ha MpPHKIadi
CBIVICHHM 3HJEHOI Ta iH]y3opii-rydenbku) Ta MOpiB (HAa TPHUKIAIL
opaminidep). 1

UTabopamopne oocnioxncennsa: «Cnocmepedxcenns 3a ingyzopiamuy.
[lapa3uTHuHI OJHOKJIITUHHI €BKApIOTH (HA MPHUKIIAJI JU3CHTEPIHHOT aMeOH,
riapaii (Jsam6mil), ManspiiiHoro masmogisi). IIpoginakruka napasurapHux|
(1HBa31MHMX) 3aXBOPIOBAHb JIFOIMHHU.

(ONHOKJIITUHHI €BKPIOTH - MPEIKH OaraTOKIITHHHUX BHUAIB. IIOHATTS Tpo
KOJIOHIaJIbHI Ta OAraTOKIITUHHI OpraHi3MH.

BaxucT iHopmaniliHoO - MONIYKOBUX NMPOEKTIB:
3aXBOPIOBAHHS JIIOAMHU, 30yIHUKAMU SIKUX
CBKapiOTH;

MOPCHKI OJHOKIIITMHHI €BKap1OTH, IXHS POJIb Y XKUTTI JIIONUHH Ta
HAYKOBHX JIOCIIKEHHSX;

€ OIHOKJIITUHHI

Po3B'si3aHHs NPO0IEeMHUX MUTAHD, 33/1a4:

SIK1 OpraHey OJHOKIITHHHUX €BKapioTiB 3a0€3MeUy0Th ICHYBaHHS iXHIX
KITITUH SIK CAMOCTIHHX OpPTraHi3MiB?

PoGora 3 inopmaniero/ onpanroBanHs aKepes ingopmamii:

po OyAOBYy Ta PiI3HOMAaHITHICTh OJHOKIIITHHHUX €BKApIOTiB;
JIEMOHCTPYBAaHHS TUMYACOBUX 1  TIOCTIHHUX  MIKpoOTpernapariB
OJTHOKJIITHHHUX €BKapiOTiB BiZieoMarepialiiB, aHIMaIliil €BKapioTiB MPICHUX
BOJIOIM, MOPIB, aPa3UTUUYHUX TOILIO.

MonenroBaHHA:

OyZIOBH OJTHOKJIITUHHOTO €BKAPIOTHYHOTO OPTraHi3My;

NPOIIECY JKUBJICHHS OHOKIITUHHHUX €BKapiOTiB MPICHUX BOJIOWM.

3HAHHCBUI:
Y4yenb/yueHuns:

lisjbHiCHUIL:
Yyenb/yuenuus:

OnaHoBY€ TePMiHU: TIPOTO301, BIKH, IPKTYTHKH, HECIIPABKHI HIXKKH (TICEBIONOIT), Mapa3uTapHi (iHBa3iifHi) 3aXBOPIOBaHHA, HOCIi 30y THUKIB
3aXBOPIOBaHb; HA3MBAE: OPraHeIu OJHOKIITHHHUX €BKAPIOTIB; HABOAUTH MPHUKJIAAN: OJHOKIITHHHHUX €BKAPIOTIB - MEIIKAHI[IB MPICHUX BOJIOKM 1 MODIB,
Mapa3uTHYHUX OJHOKIITHHHUX; PO3Pi3HAE Ta po3Mi3Ha€: HAa MiKponpenaparax, MoJelsix, pororpadisx eBKapioTHUHI opraHi3Mu Ta iXHi CKJIa/10Bi;

CaMocCTiiiHO 200 3 JOIIOMOI0K0 BYUTEJISI/BYUTEIBKHU YM iHIIHUX OCi0 31iliCHIOE HAYKOBE J0CTi/IKEeHHS.

CamocTiiiHo a00 3 10MOMOr0I0 BUMTEIs1/BUMTEIbKH YH iIHIINX 0Ci0 onpaunboBye iH(popMalilo XapaKkTepu3ye Ta MOSICHIOE: 0COOIMBOCTI Oy10BH
OpraHesl OJHOKJIITUHHUX €BKaplOTiB 3aJI€KHO BiJl BUKOHYBaHOT (QyHKIIIT; Kaacu(piKye: OTHOKIITUHHI €BKapiOTH 3a CIOCOOOM >KUBIICHHS, CEPEAOBUIIIEM
ICHYBaHHS, MOPiBHIOE Ta AHAJII3Y€E: MPOIIECH YKUTTEISNIBHOCTI B PI3HUX OJHOKJIITHHHUX €BKapiOTiB; YCTAHOBJIIOE 3B'AI3KH: MXK 0COOJIMBOCTSIMHU OY/IOBU




OTHOKJIITHHHUX Ta CEPEJOBUINEM ICHYBaHHS; MOEJIOE€/CTBOPIOE Moedi: OyloBH OJHOKIITHHHOTO €BKAPIOTUYHOTO OPraHi3My, IMpOIECY >KHBJICHHS
OHOKJIITUHHUX €BKapiOTiB MPICHUX BOAOIM; PO3B'A3y€ 3aBIAHHS: PO OPraHeIy OJHOKIITHHHUX €BKapioTi, 0 3a0€3MeUyI0Th ICHYBaHHS IXHIX KIIITHHSIK
CAMOCTIMHMX OpraHi3MiB; NMPAKTHKYE/3aCTOCOBYE: TOCIIIOBHICTh €TalliB BUKOHAHHS HAyKOBO - JOCIHITHUIIBKOTO TPOEKTY; AOTPUMYETHCH NMPaBHII:
NpoQiIaKTUKN 3aXBOPIOBAHb, SIKI CHPUYMHSIOTH OJHOKJIITUHHI €BKapiOTUYHI OPTraHi3Mu, poOOTH 3 1a00paTOpHUM 00JIaIHAHHIM; BUTOTOBJIEHHS TUMYaCOBUX
MiKpOIIpenaparis.

[[innicHwii:

YdeHnb/yueHuus:

[BucsioB/II0€ Ta OGTPYHTOBYE CYI:KEHHsS, POOMTH BUCHOBOK: IIPO YCKJIaJHEHHS OpraHizallii eBKapiOTUYHOI KIITUHY SIK LUJTICHOTO OpraHi3My; apryMeHTYe:
BHAYCHHS CIICIIaIbHUX OpPraHesl eBKaplOTHYHUX OJHOKIITHHHHX OPraHi3MiB, HEOOX1IHICTh 3aCTOCOBYBATH IpaBUIa OCOOMCTOI TIri€HU IIOA0 3armo0iraHHs
[IPOTO30MHUM 1HMEKIISIM; YCBITOMJIIOE 3HAYEHHS 3aCTOCYBAHHSA: 3HAHD IPO €BKAPIOTHYHI OMHOKIITHHHI OPraHi3MHU Y IPHUPOI Ta SKUTTI JIFOTUHH.

Tema3. BogopocrTi. 4 rox.

(OcoOmuBOCTI OyJOBH Ta MIPOIECIB KUTTEISTIBHOCTI BOIOPOCTEH. Po3B'si3anHa NnpPoodJIeMHHX NUTAaHb, 3a;au, 3aBJAHD:
CepenoBuIla MEIIKAHHS BOJIOPOCTEH. «5IkOu yci BOIOpOCTI OMTHOYACHO 3HUKIIH, TO ...»

PisHoMaHiTHICTE BogopocTeid. 3eneni Ta UepBoHi BOIOPOCTI. PoGora 3 inpopmanicio/onpanioBanns JKepes ingopmanii:
PizHOMaHiTHICTH BogopocTeii. Bypi Ta 1iaToMOBi BOIOPOCTI. - 1po OyNI0BY Ta Pi3HOMAHITHICTL BOJOPOCTEH;

Posib BONOPOCTEN Y PUPOIHUX EKOCHCTEMAX Ta JKHMTTI JIFOIUHH. - JIEMOHCTPYBAHHSI BiIEO- Ta (POTOMATEPIAIIB BOJOPOCTEH, MENIKAHIIIB

MPICHUX BOJOWM, MOPIB, T'PYHTIB.

3HAHHEBHIA:

Ydenb/yuyeHuus:

OnaHoBy€ TepMiHM: OIHOKIIITHHHI, KOJIOHIaJbHI Ta OaraTOKJIITHHHI OpraHi3Mu, aBTOTpo(dHE, rereporpodHe Ta MIKCOTPO(HE KHUBICHHSA;, HA3MBAE:
cepeIoBUINA ICHYBAHHS BOJIOPOCTEN; HABOANTDL MPHUKJIAJAM: BOJOPOCTEN (3eieHi, Oypi, YepBOHI, J1aTOMOBI); PO3PIi3HsIE TAa PO3Mi3HAE: HA MOJEIIX,




¢dororpadisx, MpeICTaBHUKIB PI3HUX IPYI BOAOPOCTEI;
JisabHicHMIA:
Y4yenb/y4yeHuust:
CamocriiiHo 200 3 0NIOMOTI 00 BUUTE/II/BUYUTENIbKH Y iHIINX 0Ci0 31iliCHIOE HAYKOBE 10CJIi/IZKeHHS.
CamocrTiiiHo a00 3 J0MOMOIOI0 BYMTe/s/BUMTE]bKH 4YM iHIIMX o0ci0 ompanboBye iHpopMauilo; XapakTepu3ye€: OJHOKIITHHHI, KOJOHIaJlbHI Ta
0araTOKJIITUHHI BOJOPOCTI; KJacugikye: pi3HI Ipynd BOAOPOCTEW; MOPIBHIOE Ta aHajdi3ye: OyloBYy BOJOPOCTEH Ta IXHE CEpeloBHUIIE ICHYBAaHHS;
YCTAHOBJIIOE 3B'AAI3KM: MK OCOOJIMBOCTSIMH OYyIOBH Ta MOIIMPEHHSM BOJOPOCTEl; MO/JEII0€/CTBOPIOE MOJIeJIi: TIPOLEC PyXy XJIaMiZIOMOHAlU; PO3B'A3Ye€:
npoOiemMHe 3aBHaHHS MPO POJb 1 MICIE BOMOPOCTEH y TPHUPOAlI Ta >KUTTI JIFOAWHU; OMUCYE: OCOOIMBOCTI MPOIECIB KUTTEMISUIBHOCTI BOJAOPOCTEH;
NPAKTHKY€/3aCTOCOBY€: TTOCIIJOBHICTh €TalliB BUKOHAHHS HAyKOBO - JIOCHIJHHUIIBKOTO MPOEKTY; JOTPUMYEThCA MPaBHJI: poOOTH 3 MiKpoNpenaparamu,
MIKPOCKOIIOM Ta 1HIIMM JIA0OpaTOPHUM O0JIaTHAHHSM; MPANIOE: 3 ONTHYHUM MIKPOCKOTIOM Ta IMTPOBOAUTH 32 HOTO JOMTOMOTO0 €JIEMEHTAapPHI J10CIiHKSHHS;
[linnicHmii:
BuciioBi10€ Ta 00rpyHTOBYE CyI:KeHHS, POOMTH BUCHOBOK: IIPO BU3HAYaJIbHY POJIb BOJOPOCTEN B ICHYBaHHI JKUTTS Ha Halllll MJIaHEeTl (B OKeaH1, MpICHIN
BOJIOWMI, Ha CYXO/1011); YCBIIOMJIIO€ 3HAYEHHSI 3ACTOCYBAHHS: BOJAOPOCTEH y MPOAYKTaX XapuyBaHHs;, MEAUIUHI, TPOMHCIOBOCTI.

Temad, X KTepHi pHcH Ta DVIoBa BHIIHX HH

a - = L u - -
@opMyBaHHA PiZHHX THNIBE TkanuH Ta audepenuifosappx POIBR'AIARNS MPOLIeMHINY NHTANE, 3a1a49: _
Oprauis (BEreTaTHBHMX i PENPOLYKTHBHHX) - HOMY MOUWIKOTHEHHA KOPH Mo KOO, MPH3IB0IHTE 10 3aribei

nepes'sHHCTOT poCcITHHAT

PDopMyBaAHHA PISHHX THINB TKaHWH Ta audepenuiiosanmx : . . .

: . i Podora 3 indropmanicr/onpanmBsanus aRepesa indopsangii:
OpraHiB (BEreTaTHBHHX | PENpPOAYKTHEHHX ). - :

: i . R - mOpo OvAoRy, OPOLUecH #HTTCIANLHOCTI, adanTallil BHIILHX

C‘L'-PL'-H.GBH[]J.H 'I:L‘]:I}"EHHH:FI BHLUIHNX POCIIHH. Anarnranni IJ-I:IIJIH.K POCHHH A0 YMOB 3pOCTAHHA,
POCAHH  JI0  PISHAX  ¥MOB  SpOCTAHHA. {D?DMFB&HHH p.'jH“x - ACMOHCTPYBAHHA PIsHHX 00 KTIE #HBOT NpUPOaH [Huei
AHTTEBHX dopM ¥ BHIIMX POCIHH - HACHLIOK amantauii 1o NpeAcTABHHEN, KOMeKIIIHHME Ta repbapuuil maTepian snmmx
PLIHMX ¥MOBE IPOCTAEA. pocanH), BioeoMaTepianie, OTO OPraHiE HAZEMHHUX POCIHH
BeretarueHi OpraiHd pociHH (KOpiHb, Narid), ixHa OyIoea, Ta TXHIX BHAOIMIH, NPOLECIB #WHTTEIRILHOCTIS
tpyuruil. BHaoosMiHH BereTaTHBHHX OPraHIiB POCIHH. - ASMOHCTPYEAHHA POSBEHTEY Narory 3 OpyHBRKH] MOrMHHAHHA
Madopamopna podoma: sJocridncenns aQyoesn Kopens ma BOOH KOPEHAMH T4 KOPEHSROTD THCKY. BHIIAPOBEYEAHHA BOIH
EHOOIMIN KOPEHA». MHCTKAMH PEaAKLiA POCIHH - XHMKAKIBE Ha MOJPa3HeHHA
Pocnuaa - mimicaui oprauizs. Biacymoss's3ky Opravie pocimH. FAODHHHIO; PYXIB POCIRE TOLLO.

Pyxu pocnuH. Moy ey BaFne:
y o . -] . = = II'|'II::IIJ_IL""I:.'\:.' 'I'rlﬂ.ll-l_'rlli!lrﬁ'l'_'r'

Jladopamoepra podoma: odecrioywcenna oydoen nazonis mia PESOBMH:

BPVIBOE IIIHEX [POCTIH D - TPRHCIIIPanIi:

= Tm eEw

Jadopamopre docuionwcennn: o/ TocTionce s MpPancRopmy o s R
PEUNGEHH MO POCIRHT 70 O0ROMOZ0RY Gapren e, R ——



Posp oEsc s POCIHHE! CTATCEC T HSCCTATCRES. II[]H-I":'I'I-‘IH'I-‘I}:

AT resl MR BHLLLHX [HECIIHH SHocamseHHA BILTHBY TODPHE HAa LT pOociiHH;
IpeseuTaia npocsTin indgoprmawidaoe - - CrnocolH BereTarMBHO M PEOEMHOGSHHA POCITHE,
I LI KOO F X 2 - CeefnnBOCT] BHPOLILIY BAHHA MIKPOICISHT B

- HAACHIEAIN A SHHTTERMY PR BHITTHY [POCITHH
PIEHHMHE FHAY KOBLILAME
= OO BOCTI i HELLA ROpEHIE Y OCiTHH
ermifiTin
- PIFHOMAHITHICTE CTCDCI PPOCIIFE 58
HAMmpAamMBEon [rOCTh
Hav koo - Toc im i RRHX
- SEMCITUITECHH A 3 ICHOCTT TP POETY ':IL'.I[I_"I'IIZ._'I.I. Pl R
II.I'Iﬁ}'JIi |.'3I!IIl'-Ii:'L1_'“'.Il;J-I: BIO TEMNIOCPRETYPH Ta OCBITIICHHA,
LHLLHX hakTmopie;
~OCTIISES A (IR IREOCTE POCTY KO HIR IJ_I-II:_'I-}'_I:I Ha
PIZHHX COVWRMIITEX BOOHOD K IOBETY D
INMUckEMOBEA JIATMHGCTVHALNTRHA POONTE.
TR F NI NG e sy T L
YdeHb/yuyeHH1IsI:
OnaHoBye TepMiHM: TpaHcHipalis (BUIApOBYBaHHS BOJM), BET€TaTHBHI Ta PENPOAYKTHBHI OpPraHU POCIWHH, OpyHbKa, MariH, KOpiHb; HA3WBA€: TUIHU
TKaHUH, YaCTHUHM IIarOHY, CEPEeIOBUIIlA MEIIKaHHS BULIUX POCIMH; HABOAUTH MPUKJIAIM: aJanTalii BUIUX POCIUH 0 PI3HUX YMOB 3pOCTaHHsI, CTaTEBOIO 1
HECTaTeBOr0 PO3MHOXKEHHS BUIIMX POCIMH, PyXiB POCIHH; PO3Pi3HS€ Ta po3mi3HA€: Ha MojessX, ¢ororpadisx, repdbapHUX 3pa3Kax BEreTaTHBHI OpraHu
POCIIHH, )KUTTEBL (POPMU POCIHH.
JisiibHicCHMIA:
YdeHnb/yuyeHust:
CamocTiiiHo 2060 3 70NIOMOI0I0 BUUTEJIsI/BUYNTEIbKHU YM iHIIHUX 0Ci0 31iliCHIOE HAYKOBE J0CJIi/I>KEeHHS.
CamocTiiiHO 260 3 10IOMOI0I0 BYMTEJISI/BUMTEIbKU Y IHIIKUX 0ci0 onpanboBye iHopMauilo, XapaKTepu3ye Ta NMOSAICHIOE: BETeTaTUBHI OpraHu, 1XHI
BUJIO3MIHU Ta 010JIOTiYHE 3HAYEHHS; Kiaacudikye: TN TKaHUH; NOPIBHIOE Ta aHAJI3Y€: CTaTeBE Ta HECTATEBE PO3MHOKEHHS; YCTAHOBJIIOE 3B 'I3KH: MK
OyZOBOIO BEreTaTUBHOIO oOpraHa Ta Horo (QyHKIISIMH, MDK pI3HUMHM OpraHaMH pOCJIHMH;, MDK IOKOJMIHHSMHM B JKUTTEBOMY IIMKJIl BHUIIMX POCIIMH;
MO/IeJII0€/CTBOPIOE MOJeJIi: TPOLECH >KUTTENISIBHOCTI BHUIIUX POCIMH: TPAHCHOPTY PEYOBMH, TpaHCHipallii, pyXd pPOCIHH; PO3B'A3y€ NpodieMHe
NUTAHHA: PO B3a€EMO3B'S30K OpPraHiB POCIMHU MK COOO0I0; OIUCY€E: 0OCOOIMBOCTI Oy/ZI0BM BEr€TaTUBHUX OPraHiB Ta IXHIX BUA03MIH, KUTTEBI HUKIN BUIIUX
POCIHH, ajanTalii BUIIMX POCIMH /0 YMOB 3pOCTAaHHS; MPAKTHKYE/3aCTOCOBYE: MOCIIIOBHICTh €TaIliB BUKOHAHHS HAyKOBO - JOCIIJHUIBKOTO MPOEKTY;
AOTPUMYEThCS MPABWJI: 3 TAOOPATOPHUM OOJaHAHHSIM Ta XIMIYHUMHU PEUOBUHAMH,
[linnicHmii:
Ydenb/yuyeHust:
BucioBi0€e Ta 00rpyHTOBYE CYIKEHHSI, PpOOMTH BHMCHOBOK: IPO OCHOBHI MpPOLECH KUTTENISIBHOCTI BUIIMX POCIUH (PICT, MiHepaibHE (TPYyHTOBE)
KUBJIEHHA, (poTocuHTe3. J(MXaHHS, TpaHCHipalis, TPaHCHOPT PEYOBHH IO POCIHHI, PyXH), PO OCHOBHI >KUTTEBI (OPMH POCIMH SK aJaNTallio 0
CepeoBUINA ICHYBaHHS; ApryMeHTY€: BUI03MIHU OPTaHiB BUILUX POCIHH - IPUCTOCYBAHHS /IO PI3HUX YMOB 3pOCTaHHS; YCBiIOMJIIO€ 3HAYEHHS

JTTORMANTTHIX MRICOBAN




3aCTOCYBAHHS: 3HAHb ITPO OYI0BY Ta MNPOLECU KUTTEISIIBHOCTI BUIIMX POCIIMH.

TemaS. PizHOMaHITHiCTL BUIIIUX POCJINH . 9 roa.

Buri criopoBi pocianHu (MOXH, TATIOPOTI).
Buii criopoBi pocnunu (TutayHu, xBori). HacinHi pocnvHu (TOOHACIHHI).

[ToxpuroHaciHHi pociunu (kBiTKOBi). KBiTKa. CylBiTTS. 3anuIeHHS.
(OcoO0nMBOCTI PO3MHOMKEHHS HACIHHMX POCIHMH (TIPOIECH 3aIuliIHEHHS,
(bopMyBaHHS HACIHMHU Ta OTUIOJHS Y KBITKOBUX POCJIHH).

CriocoOu MOMIMpPEeHHs HACIHHS Ta TUIOJIB .

Pi3HOMaHITHICTh TOKPUTOHACIHHUX POCIIHH.

TBopumMii NPOEKT: BUTOTOBJIEHHS KoJaxy: «OTpyiHI pOCIMHH MOE€]
MiCIIEBOCTI»; «JIikapchKi pOCIMHM MO€T MICIIEBOCTI.

[IpakTruna po6ota: «IlopiBHsIHHA Oyl10BM Pi3HHX MpeICTABHUKIB

Posb BUIIMX POCIHMH Yy IPUPOAL Ta KUTTI1 JFOAUHU.

3eneHa KHUTH YKpaiHM, iXHS poib Yy 30epekeHHI O10pi3HOMaHITTS.
[Tpuponno - 3amoBigHui (oHA YKpaiHu, HOro 3HauCHHS JUIs 30€peKeHHS
010p13HOMAHITTS.

[Tpe3enTaris iHpopManiliHO - MOIIYKOBUX NPOEKTIB:

TOJIOHACIHHI B YKUTTI JIIOAUHU,

POJIb KBITKOBHX POCIIMH Y >KUTT1 Ta TOCIOAAPCHKIM IIsSUIBHOCTI
[TIOTUHY;

POMHU KBITKOBUX POCIHMH CBO€T MICIIEBOCTI (Ha BUOIp: KamyCTsHi,
acIL0HOB1, 0000BI1, AlICTPOBI, 371aKOBI, JIUTIHHI, IIHOYJIEBI TOIIO);

3HAYECHHSI Ta BUKOPUCTAHHS BUIIMX CIIOPOBUX POCIIHH JIIOAUHOIO;
KBITKOBI POCIIMHU P1THOTO Kpalo, 1110 TOTPeOyIOTh OXOPOHU;
TEPUTOPIi MPUPOJIO - 3aMOBIAHOTO (POHY BaIIOTO Kparo, Jie
OXOPOHSIOTh P1AKICHI Ta 3HUKAKOU1 BUJU POCIIHH;

Y3araJlbHEHHsI BUBYHOI'O 3 TEMH. TeCTOBUI KOHTPOJIb 3HaHb.

[HACIHHMX POCJIHH (TOJIOHACIHHMX TA NMOKPUTOHACIHHUXT (KBITKOBMX).

PifkicHi Ta 3HMKalOui BUAM POCIMH YKpainm/cBoro kparo. UepBoHa Tal

Po3B'si3aHHs NPOOIeMHUX MUTAHDb, 3/1a4:

SIx ocobnuBOCTI Oy0BU PENPOSYKTUBHUX OPTraHiB POCIHUHU (KBITKa,
CYLBITTSI, TUIO/IN ) MOB'sI3aHi 3 aJaNTaIi€ero 10 KOHKPETHUX YMOB iCHYBaHHS?
PoGora 3 inpopmanicio/onpamioBaHHs  JKepeJ
iHpopmamii:

10/10 PO3ITi3HABAHHSA Ta KJIacH(iKallii BUIMX POCIIHH,

JleMOHCTpYBaHHS Pi3HUX 00'€KTiB )KUBOT MPUPOH (’KUB1 MPEICTABHUKH,

KOJICKITIHHUI Ta TepOapHUil MaTepial BULTUX POCIUH, MYJISDKI (KBITOK, TIJIOIB,

HACIHHS);

BijZleomarepialiB, POTO OpraHiB HA3eMHHUX POCIIHH Ta IXHIX BUI03MIH;

OCHOBHUX TPYIl BUIIUX POCIHH (CIIOPOBi, HACIHHI);

aHIMaIlii JKUTTEBUX ITUKJIIB BUIIMX CIIOPOBHUX POCIIMH Ta HACIHHUX

[POCTIHH.

MonearoBaHHSA:

Oy/IOBM KBITKH Ta IIPOIIECY 3aIUIICHHS;

MIPOIIECY MOABIMHOTO 3aILTi THCHHS

HaykoBo - 10CTiTHUIIbKHIT MPOEKT (BUKOHYETHCS ITiJ1 YaC HaBYAILHOT

MPAKTHKH ):

«JlocniKkeHHs BIUIMBY aKyCTUYHHX (PAKTOPiB (KIACHYHOT MY3UKH, JIXKa3Yy,

POKY), hi3nuHUX (PaKTOPiB HA MPOPOCTAHHS HACIHHS CITLCHKOTOCIIONAPCHKUX
KYJBTYDP.

IIpakTHKO - OPi€HTOBAHMI MPOEKT (BUKOHYETHCS 1] YaC HABYATIHHOT

[IPAKTUKH):

CrtBOpeHHs OykieTy « PaHHBOKBITYY1 pOCIMHU MO€T MicIIeBOCTI (YKpaiHu)»;

«OXOpOHa IEPBOLIBITIBY.

BHaHHEBUH: YUYeHb/YICHHUIIS:




OnaHoBy€e TepMiHM: KBiTKa, CYI[BITTS, 3alUJICHHS, 3aIlIi/IHCHHS, HACIHWHA, TUTiJl, MOXH, TAIIOPOTi, XBOIIIi, TUTAyHH, TOJIOHACIHHI, TOKPUTOHACIHHI (KBITKOBI);
HA3MBAa€: PENPONYKTHBHI OpraHU pPOCIMH, YaCTUHU KBITKM, YaCTUHHU IUIONY, O3HAKW BUIIMUX CIIOPOBUX, TOJIOHACIHHHUX, MOKPUTOHACIHHUX; HABOAUTH
NPUKJIAAU: BUIIUX CIIOPOBUX POCIWH, THUIMIB CYIBITh, THIIB IUIOAIB (CyXMX Ta COKOBHTHX), TOJIOHACIHHHX POCIHH (JBOJOJBHUX Ta OJHOMOIHHHX);
po3pi3Hsi€ Ta po3nizHae: Ha MojeisiX, (hoTorpadisx, repoapHHUX 3pa3Kax MPEACTAaBHUKIB PI3HUX TPYI BUIIUX CIIOPOBUX POCIIHH;

JissnbHicHMIA:

Y4eHb/yueHHIA:

CamocTiiiHo 2060 3 70NOMOI0I0 BUUTEJISI/BUUTEIbLKYU YM iHIIKUX 0Ci0 31iliCHIOE HAYKOBE J0CJi/I>KEeHHS.

CamocTiiiHO 200 3 J0NMOMOI0K0 BYUTEJISI/BUNTEIbKH YU iHIIMX OCi0 onpauboBye iH(opMallilo, XapakTepu3ye Ta MOSACHIOE: [UKIN PO3BUTKY BUIIUX]
[POCIINH, MPOLIECH 3alWJICHHS Ta 3aIUTiAHEHHS Y HACIHHUX POCIMH, Kjaacugikye: BUII CIOPOBI Ta HACIHHI POCIUHH; MOPIiBHIOE Ta aHAJI3Y€: TUIH IUIOMIB,
crocoOu 3aruyeHHs POCIWH, O3HAKUA CIIOPOBUX POCJIMH, O3HAKH HACIHHUX POCIIMH; YCTAHOBJIIOE 3B'SI3KM: MK OyJJOBOIO KBITKH Ta CITOCOOOM 1i 3amUJICHH;
MK OCOOJMBICTIO OyIOBH TUIOAY Ta CIOCOOaMU HOTO MONIMPEHHS, MOAETIE/CTBOPIOE MO/eJi: Oy0BH KBITKH Ta MPOIECH 3aUICHHS Ta 3aIlIiTHCHHS,
po3B'si3y€ NpodjieMHe NMUTAHHSI: TIPO O0COOJMBOCTI OyJOBH PENPOAYKTUBHHX OpPraHiB POCIWHH, TOB'S3aHI 3 agamnTalli€l0 10 YMOB ICHYBAaHHS; OMMCYE:
0COOJMBOCTI PO3MHOXKEHHSI HACIHHMX POCIIMH, OCOONMBOCTI MOLIMPEHHS IJIOAIB Ta HACIHHS; MPAKTHKY€E/3aCTOCOBYE: TOCIHIJOBHICTh €TaIliB BUKOHAHHS]
HayKOBO - JOCIITHUIIBKOTO TPOEKTY; NOTPUMYETHCS NMPaBHJI: 3 Ja00OpaTOpHUM OO0JagHAHHSAM, 00EPEKHOTO MOBOKEHHS 3 OTPYWHUMH pOCIHHAM; 300Dy
TiKapChbKUX POCIIUH; TIOBEIHKH Y TIPUPOIL.

IliHHiCHWIi:

YueHb/y4eHHUIIs] UCIOBJIIOE TA OOTPYHTOBYE CYIKE€HHS, POOUTH BUCHOBOK: IPO BU3HAYAIILHY POJIb BUIIMX POCIUH B iICHYBaHHI )KUTTS Ha HAIIH TUIAHETI,
Mpo 0COOIMBOCTI OyJOBH Ta MOIIMPEHHS TPy BUIIUX CIOPOBUX (MOXH, MANOPOTI, IJIAyHHU, XBOII) Ta HACIHHUX (TOJIOHACIHHITA TOKPUTOHACIHHI (KBITKOBI))
[POCIINH; apryMeHTY€ TBep/:KeHHs: T0sSBa KBITKM - OCHOBHA YMOBa IaHyBaHHS MOKPUTOHACIHHHMX POCIHH y CydacHiil (iopi; ycBiZoMiIlo€ 3HAYEHHS:

[PIIKICHUX, JIKAPCHKUX Ta OTPYHHUX POCIUH CBOEIMICIIEBOCTI.
Tema0. XapakTepHi pucu Ta 0ynoBa TBapuH. 11 roj.




(OCcOOMMBOCTI )KUBJICHHS TBapUH. TKaHUHU TBAPHH. Po3B'si3aHHs NPOOJEMHUX INTAHDb, 32/1a4:

CucreMu opraiB TBapuH. TpaHCHOpTHA, AMXaidbHAa 1 TpaBHA CHUCTEMH|- Yomy i a7 4OTO TBAPUHH MITPYIOTh?

OpraHiB. PoOora 3 inpopmanicro/onpanoBanHs Jxepes iHpopmaunii (1pykoBani,
OnopHoO - pyxoBa CHCTEMa OpraHiB. BujinbHa cucremMa opratis i HOKpUBH|€JEKTPOHHI [Kepea, (poro-, Bineomarepiaiu, aHiMamii):

Tina. - IIPO IPOLECH )KUTTEAISUIBHOCTI Ta PUCTOCYBaHHS TBAPUH J10
PO3MHOXXEHHS 1 PO3BHTOK TBapuH. PenponykriBHa cucrema. JladopamopHe|CEPENOBUIA ICHYBaHHS;

Docnioncenna: «/locnidxncenna eHympiwiHb0i 0yooeu Alua nmaxie-|- IIPO THUIIA PO3MHOKEHHS Ta TUIIA PO3BUTKY TBAPUH;

meapun 3 NpAMUM MUNOM pPO36UMKY (Ha NPUKIAOi A€YbL CEICLKUX|- npo GpopMHU MOBEIHKY TBAPHH;

nmaxie)». - PO MPHUCTOCYBAHHS TBAPUH JI0 CEpelOBHIIA iICHyBaHHS Mo/1eII0BaHHS:
Perymsmis xurreBux (yHkuiii tBapun. HeppoBa i eHgokpuHHa cucTemalETamiB IpsAMOro Ta HEMPSMOIO TUIIIB PO3BUTKY TBAPHH.

OpIaHiB. ['padiuHe MoeI0BaAHHSA: HEHPOTYMOPAJIbHOT PETysLii )KUTTEBUX YHKIIN Yy
[ToBeniHka i KOMyHIKaIlii TBAPUH. TBapHH.

Uladopamopne  0ocnioxcenna: «Cnocmepedxcenna 3a  NOBEOIHKOIO

meapun

Ingpopmauiiitno — nowykosuii npockm: «CriocoOu KOMyHIKaIlli TBapHH»

[IpakTuuHa poboTa: «Bu3HayeHHs pi3HUX (opM NMOBeAiHKH TBapHH (3a

Bizeomarepiajiamm)».

AnanTaiii TBapuH 10 YMOB cepefoBuia. Mirparii.

Y3arajibHEHHs] BUBYHOIO 3 TEMHU. T€CTOBHI KOHTPOJIb 3HAHb.

3HAHHEBMIA:

YyeHb/ydeHUIsI: OMAHOBYE TePMiHM: IOIPA3IUBICTh, pediekc Oe3yMOBHI Ta YMOBHI, 1HCTWHKT, 3aIUTiIHEHHS 30BHIIIHE Ta BHYTPIIIHE, PO3BHTOK
3apONKOBUN (€MOPIOHAIIBHMI) Ta MICH 3apOAKOBUI (IMMOCTeMOpiOHANBHUI): MIPAMUN Ta HENPSAMUMN, Mirpailii TBapuH, TBAPUHHU CAnpoTPodH, poCIUHOITHI
(pirodarm), xmxkaku, mapasuTh, KPOBOCUCHI BUIM (TemMarodaru); Ha3uBae€: CiocoOU JKMUBJICHHS TBAPHUH, TKAHUHH TBAPHH, CEPEIOBHILA iICHYBaHHS TBApPHH;
[HaBoAUTH MpUKIaaK: QYHKIT pi3HUX CUCTEM OPraHiB, pi3HUX (OpPM MOBENIHKH TBAPUH, TBAPHH, III0 MITPYIOTh, TBAPUHU 3 PI3HUM THUIIOM PO3BUTKY;
JlissibHiCHUI:

Y4yenb/yueHuns:

CamocTiiiHO 200 3 10NIOMOI0I0 BUUTE/ISI/BYUTEIbKH Y1 iHIINX 0Ci0 31ilICHI0OE HAYKOBE 10CJIiIZKeHHS.

CaMocTiiiHO 200 3 J0IOMOrOK BYHUTEJISI/BYMTEIbKH YU IHIIMX 0Ci0 onmpanboBye iHpopMalilo, XapakTepH3y€ Ta HOSICHIOE: O3HAKU TBapuH,
(bopMyBaHHS TKAaHWH, OPTaHIB Ta CUCTEM OPTaHiB y TBapWH; KJIacu(iKye: TBApUH 32 CIOCOOOM JOOYBaHHSA iK1 32 TUTIOM PO3BUTKY; MOPIiBHIOE Ta aHAJII3YE:
BOBHIIIHE Ta BHYTPILIHE 3aIUTiHEHHS Y TBAapHH, BPO/DKEHI Ta HAOyTi (OpPMH MOBEAIHKH; YCTAHOBJIKE 3B'AI3KH: MK PIBHSAMH Oprasizailii TBApHHHOTO
OpraHiaMy (KJIITHHa-TKaHWHA-OpraH-CUCTEMa OpraHiB), MiXK HEPBOBOIO Ta TYMOPAJIBHOIO PETYILis MU (PYyHKIIH y TBapUH; MO/AEJI0€/CTBOPIOE MOJeJIi:
€Tary TUIIIB PO3BUTKY TBApUH Ta peryisuii GyHKI y TBapuH; po3B'si3y€ NpodjeMHe NUTAHHSA: [IPO 3HAYCHHS MIrpallii y )KUTTI TBAPUH; OMUCY€E: CUCTEMH
OpraHiB Ta MPOIECH KUTTEMISUIBHOCTI TBAPHH, TUIT KUBJICHHS TBAPUHU, OPMY HOBEIIHKH TBAPHH, CIIOCOOM KOMYHIKAIi

TBApPUH; HpaKTI/IKyC/3aCTOCOBy€Z MCTOAUKY MMPOBCACHHS CIIOCTCPCIKCHHS, HOCJ'Ii)IOBHiCTL BUKOHAHHS HAYKOBO - ,[[OCHi,ZLHI/ILILKOFO IIPOEKTY, TOTPUMYETHCHA



NPaBMJI: IPABHII OCOOMCTOI TIri€HU Ta MOBEIIHKY ITiJT Yac CIUJIKYBaHHS 3 JIOMAIIHIMUA TBApUHAMU;

[linHicHW:

YueHb/y4eHULIs] BUCJIOBJIIOE TA O0IPYHTOBYE CY/I:KEHHs, pOOUTH BUCHOBOK: ITPO 3HAUEHHSI MIrpallii y >KUTTI TBapHH, PO reTepOTPOPHUNA THIT KUBICHHS
Ta fioro cnoco6u, npo GopMu MOBEIIHKH Ta iX pOJIb y KUTTI TBAPUH, IIPO B3aEMO3B'SI30K OPTraHiB Y OpraHi3Mi TBApUHHU, PO NMPUCTOCYBAJIbHE 3HAYEHHS
MIOBE/IIHKU TBapHH; APryMEHTY€: BiIOBITHICTh MPUCTOCYBAHHS TBAPUHHU JI0 CEPEIOBUILA ICHYBaHHS, IEpeBaru Ta HeA0IIKU IPSIMOTO 1 HENPsIMOTO THUITIB
PO3BHUTKY, HEOOX1HICTh 3HAHB MPO TOBEAIHKY TBAPUH ISl 30€pEKEHHS BIIACHOTO YKHUTTS 1 3JI0POB'S; YCBIIOMJIIOE: IIIHHICHE CTABJICHHS 10 TBAPHH.

Tema7. PizHomaniTHicTh TBapuH. 15 roa.



['yoxu 1 XKaski.

[Tnocki, Kpyrmi i KinsgacTi uepBu.

UTabopamophe 00cni0xscenHA 308HIWNHLOT Oy008u ma pyxy Kiivuacmux
uepeie (Ha npuKka1adi 00w 06020 ueps'axa avo mpyoouHuka).
Moitrocku.

UTadopamopne 00cnioxsceHHA 308HIWHBOT OY008U ma PyXy 4epeeoHOcUX
MOI0CKi6 (Ha npuKaadi akeapiymnux 6uoie).

Usenncronori. PakomomiOwHi.

Unenuctonori. [TaBykomnoioHi.

Unenucronori. Komaxwu.

UTabopamopne 00cnioxcenns 306HIUHBOT 0y008u Komax (Ha npuKkiadi
KOJleKUiliH020 Mamepiany ma MiKponpenapamie pomosux opeanie ma
pizHux munie Kpu).

[TpakTruHa poboTa: «BusiBJIeHHS NPUKJIAIiB IPUCTOCYBAHb /10
CepeloBUINA TAa CIIOCO0Y KUTTH B KOMAX)).

XopaoBi.

Pu6u.

UTabopamophe 00¢i0xceHHA 308HIWHLOI Oy0oeu ma pyxy puo (na
npuxadi akeapiymnux euoia).

AMDi0i1i Ta Perrruuii.

[ITaxu.

[IpaxTruHa poboTa: « BusiBJIeHHS NPUKJIAIB IPUCTOCYBAHB /10 CIIOCO0Y
PKUTTA Y IPeICTABHUKIB Pi3HUX eKoJI0riYHuX rpyn nraxis» Ccasiii.
[[npopmaniiino - momrykoBuii MpPoEKT: « TBapUHU P1HOTO Kparo, 110
OTPEOYIOTh OXOPOHUY.

[TpakTruHa poboTa: «BuzHaueHHs 0c001MBOCTEl 30BHILIHHOI Oy/10BU
CCABIIB Yy 3B'AI3KY 3 IPHCTOCYBAHHSAM 10 Pi3HUX YMOB iCHYBAHHS.
Y3arajbHEHHS] BUBYHOTO 3 TEMHU. T€CTOBHI KOHTPOJIb 3HAHb.

Po3B'si3aHHs NPOOJEMHUX IUTAHb, 32/1a4:

- YoMy pubu He KUBYTh HA JIEpEBaxX, a KUTH HA CYIIIi?

Pobora 3 indopmanicro/onpanoBanus Jxepes iHpopmanii (ApykoBaHi,
eJIEKTPOHHI /IuKepeJia, poTo-, Bizeomarepiaau, aHimaiii):

- PO PiI3HOMaHITHICTh TBAPUHHOTO CBITY, TPYIH 0€3XpeOeTHUX Ta
XpeOEeTHUX TBAPUH, OCHOBHI O3HAKU I'PYIl TBAPHH.

MonenroBaHHA:

30BHIITHKOI Oy0BH TiJIa TBApUHU, O€3XpeOeTHOT U XpeOeTHOT .

[IpakTHKO - OPiEHTOBAHMIT MPOEKT (BUKOHYETHCS IT1J 4aC HABYAIBHOT
MPAKTHKH ):

- be3neuna noBeaiHKa JTIOJUHU 3 OTPYHHUMHU 0€3XpeOSTHUMU TBAPHHAMU;
- be3neuyHa noBeAiHKa JTIOIUHU 3 OTPYHHUMHU XpEOSTHUMHU TBAPUHAMU;

SHAHHCBUI:

[peICTaBHUKIBPI3HUX TPy TBAPHH;
JlisJabHiCHHUI:

YuyeHb/y4eHHIS OIAHOBY€E TePMiHH: TBapUHH 0€3XpeOETHI Ta XOP/OBi, IUIAIICHTA, MOJIOYHI 3aJ103H, TEINIOKPOBHICTb, XOJIOJJHOKPOBHICTh; HA3MBAE: TPYITN
XOpP/IOBUX Ta 0e3XxpeOeTHUX TBAPHH; HABOAMTH MPUKJIAJAM: TBAPUH PI3HUX I'PYII; PO3Pi3HsAE Ta PO3Mi3HA€: HA MATIOHKaX, poTorpadisx




YdeHnb/yueHuus:

CamocTiiiHo 200 3 J0MOMOI0I0 BUUTEJISI/BUNTENbKH YH iHIIUX 0Ci0 31iliCHIOE HAYKOBE 10CJIi/I>KEHHSI.

CaMocTiiiHO 200 3 JJOMOMOI0I0 BUNTEJISI/BUNTENbKH YM iHIIUX 0ci0 onpanboBye iHpopManilo, xapakTepu3ye Ta MOSICHIOE: 0COOIMBOCTI 30BHIITHBOT
OyZOBU TBapHH y 3B'SI3Ky 3 NMPUCTOCYBAHHIM 1O YMOB MEILIKaHHS, XapaKTEpPH3Yy€ Ta MOSCHIOE OCOOIMBOCTI BHYTPIIIHBOI Oy0BH TBapuH; Kjaacuikye:
TBApUHU 3a MEBHUMHU O3HAKaMH BIJIMIOBITHO JO TPYMOBOI HAJIEKHOCTI; MOPIBHIE TAa aHAJi3y€: 0COONMMBOCTI OyJOBH TBapHH, IO MEIIKAIOTh y PI3HHUX
CEePEIOBUINAX; YCTAHOBJIIOE 3B'S3KU: MK OCOONMBOCTSIMH 30BHIIIHBOI OyJOBH TBapHHH Ta il CEpPENOBHUIINEM ICHYBAHHS, MOJEJIIOE/CTBOPIOE MOIeTi:
(b13u4HI MOJEN 30BHINIHBOI OyIOBM TBapWHHU; PO3B'sI3y€ NMpodjeMHe MUTAHHSI: IIOJI0 BiJMOBIIHOCTI 30BHINIHLOT Oy/IOBU TBApUHH YMOBaM MEIIKAHHS;
ONMHMCYy€: O3HAKW TBAPUHM TMEBHOI TIpynd, (YHKUIOHAJIbHI OCOONMBOCTI TBapuWH PI3HUX Tpyl; NPAKTHKYE/3aCTOCOBYE: METOAMKY IPOBEICHHS
CITOCTEPEXKCHHSI; TIOCIIIOBHICTh BUKOHAHHS HAYKOBO- JOCIIITHUIIBKOTO MPOEKTY; JOTPUMYETbCS MPABUJI: TTOBEIIHKHN Y MPUPO/Ii, TIOBEIIHKH 31 CBIHCHKUMH
Ta TUKUMH TBapUHAMU;

[[linHicHMiH:

YueHb/y4eHUIs: BUCJIOBJIIOE TA OOTPYHTOBYE CYIKEHHS, POOMTH BUCHOBOK: TIPO MiCIIe KOXKHOI OKPEMOi TPy TBAPUH Y CUCTEMI OPraHigYHOTO CBITY;
po 610pI3HOMAHITTS TBAPUH YKpaiHH, PIAHOTO Kparo; apryMeHTY€: BiIIOBIIHICTh OyJJOBH TBapUH CEPEOBUIILY ICHYBaHHS; YCBiIOMJIIO€ 3HAYEHHS TBapUH
MIPUPOI Ta 3B'SI30K IX 3 pOCIMHAMU Ta IprOaAMK OCHOBHUX O3HAK OVIOBH IS KiIacudikarii TBApUHH.

Tema 8. CepenoBuina icHyBaHHSI TBAPHH. 5 roa

CepenoBuliia icHyBaHHs TBapuH. [IpucTocyBaHHs TBApUH 10 YMOB Po3B'si3aHHs nNpo0JeMHUX NUTaHb, 32/124:
CEPEIOBUILA. - SxumMu criocoOaMuu MiATPUMY€ETHCS piIBHOBAra KiIbKOCTi TBapyH B
3B's13KM TBAPUH MiX COOO0IO Ta IHIIMMU OpraHi3Mamu B ekocuctemax. Poib |ekocucremax?
TBapuH y O1ocdepi. Pobora 3 indopmanicro/onpanoBanus Jxepes iHpopmanii (1pyKoBaHi,
[Tpe3enTarris ingopmaniiiHO - MOIIYKOBHX NMPOEKTIB: eJIEeKTPOHHI T:Kkepeia, goTo-, Bizeomarepiaiu, aHimMairii):
Komaxwu - 3amuntoBadi, IXHsl KOPUCTh Y TIPUPO/IL. - PO €KOCHCTEMH, JTAHLIOTH KUBIICHHS,
[[IpakTHKO - OPIEHTOBAHOIO MPOEKTY: - TBapUH - 3alTWIIOBAYIB;
Ponib TBapuH y K01000iry peuoBuH Oiocdepu (Ha MpUKIIaIi TOpoay, Jicy, |- TBapyH - CanpoTpodis;
Ca/y Balloi MiCIIEBOCTI). -TBapHH - XMKAKIB;
3HaueHHS TBApHUH Yy KUTTI JIIOAUHU. - TBapuH - ¢itodaris;
[Tpe3enraris iHpopManiliHO - MOIIYKOBUX MPOEKTIB: - TBapHH - apa3uTIB;
- OCHOBHI HalpsIMM TBApUHHUIITBA Ta NTaXiBHUITBA PIAHOTO Kpato; |- 3B'SI3KM TBAPHH MK COOO0IO Ta IHIIMMU OpraHi3MaMy B €KOCUCTEMAX,
- 3aXBOPIOBAHHS JIIOJUHH, SIKI CIPUYUHSIOTH MapasUTUYHI YepBU BUKOPHCTaHHS TBAPHH JIFOJMHOIO B IIPOMHUCIIOBOCTI, HAYIli, MEAMIINHI, TOIIO.
(TeTbMIHTH); MonearoBaHHA:
- KPOBOCHCHI KOMaxH Ta KIIIIIIi - TEPEHOCHUKH 30y/THUKIB MonentroBaHHs TPO(hIUHOT CITKH MPUPOTHOT €KOCHCTEMH.
3aXBOPIOBAHb JIIOIMHU; TBopuMii NPOEKT (BUKOHYETHCA Mi/l YaC HABYAJIbLHOI MPAKTHKH):
- BHUTOTOBJICHHS KOJIaXy, OyKJeTy, Jenoyka: « TBapunu Ykpainu (CBiTY),
1110 JIIKYIOTh.

SHAHHCBU:




YdeHb/y4eHHIs:

OnaHoBy€ TepMiHM: JIAHIFOTH JKHBJICHHs, Tpo(iuHa CiTKa, MPOMYIIEHTH, KOHCYMEHTH, PEAyICHTH; Ha3MBa€: TPoQidHi PIBHI JAHITIOTIB >KUBJICHHS,
€KOCHUCTeMHU YKpaiHH (CBOET MICIIEBOCTI) Ta BUJHM TBapWH, IO X HACENSAIOTh; HABOAUTH NPUKJIAAU: TBAPHH - 3alIWIIOBAYiB, TBAPUH - CAnpoTpo(iB, TBAPHUH A
(ditodaris, TBApUH - MAPA3UTIB;

JissinbHiCHMIA:

YyeHbyUYeHH LS

CamocTiiiHo 2060 3 70NOMOI0I0 BUUTEJISI/BUNTEIbLKY YM iHIIKUX 0Ci0 31iliCHIOE HAYKOBE J0CJIi/I>KEeHHSI.

CamocrTiiiHo a00 3 10NMOMOIr0I0 BUUTEJISI/BUNTENbKH YU iHIINX 0Ci0 onpanboBye iHpopMaIlilo, XapakTepu3y€e Ta MOSICHIOE: 3B'I3KHM MK TBAPUHAMM T4
IHIIMMU OpraHizMamH B ekocuctemax. Poib TBapuH y 6iocdepi; mopiBHIOE Ta aHAJi3ye: piBHI cepelOBHINA iICHYBaHHS TBApPUH Ta iX 03HAKU; YCTAHOBJIIO
3B'SI3KM: MDK CEPEOBUIIEM ICHYBaHHS Ta MPHUCTOCYBaHHS 10 HHOTO TBAPUHH, MOJEJIOE/CTBOPIOE MoJedi: TpodiyHUX CITOK; PO3B'si3y€ NMpoodaeMHi
3aMUTAHHSA: TIPO MIATPUMaHHS PIBHOBArM B €KOCHUCTEMaX; OMMCYE: EKOCUCTEMH Ta iXHI TpoQiuHi piBHI, KOJO 00ir peyoBHH y Oiocdepi Ta posib TBAPUH Y|
HbOMY; MPAKTUKYE/3aCTOCOBYE: METOAM O10JIOTTYHHUX JOCIIKEHB Ta MOCIIIOBHICTh BUKOHAHHSI €TAIliB JOCIITHULBKOTO TPOCKTY; JOTPUMYETHCH MPaBHJI:
MMOBEIHKHU Y TIPUPO/II.

LlinHicHWIi:

YuyeHb/y4eHHUIs1: BUCJIOBIIOE Ta OOIPYHTOBY€E CYI:KeHHs, pPOOUTh BUCHOBOK: IIPO POJIb TBAPHH Y MPHUPOJII TA KUTTI JIOAUHH, 3B'I3KH TBAPUH MK COOOIQ
Ta 1HIIMMH CKJIAJIOBUMH E€KOCHUCTEM, APryMeEHTY€: HEOOXIJTHICTh 3aCTOCYBAaHHS 3HAHHS MPO 3B'S3KM TBAPWUH 13 CEPEIOBHINEM ICHYBAaHHsS Ta IHIINMY
oprauizMamu i 30epeXeHHs! O10pi3HOMAHITTS; YCBIAOMJIIO€: €CTETHYHE 3HAYCHHS TBAPHUH Y >KUTTI JIIOAMHU; 3B'SI3KU JIIOJMHU 1 TBAPHUH, POJIb TBAPUH V|

HAYKOBHX BIIKPUTTSAX, MEIMIIMHI, MPOMHUCIOBOCTI TOIIO, POIk TBAPHH Y Oiocdepi.

Tema9. I'pubu - rereporpodHi opranizmu. 6 roa.




COONTMBOCTI XKHUBJICHHS Ta PI3HOMAaHITTS IpubiB. Jlabopamopne
0Ci0NHCEeHHA Ysiesux 2puoie (Ha npukiadi mykopa avo inuiux
ipeocmaenukis); byooseu wanunkosux zpuoie.

HadeHHsI TpuoiB y npupoi. [lapazutnuni rpudu. Jlabopamopne
0CII0MHCEHHA MIKPOCKONIYHUX 2pUDi6 (Ha nPpUKIaodi Opixcoiicis).
WKOPHUCTAHHS TPUOIB JTIOAHHOO.

MKOPHUCTaHHS IPUOIB JIFOAUHOIO.

pe3eHTauin iHdopmaiiiino - MOUIYKOBHX NMPOEKTIB:

- I'pubu - mapa3utu pociuH;
- rpulu - mapa3uTH JTIOIUHU;

[IpakTruHa poboTa: «Po3ni3HaBaHHS iCTIBHUX Ta OTPYHHUX rpudiB
CBOEI MiCIIEBOCTI».

Po3B'si3aHHA NP00JIeMHUX NMTaHb, 32/124:

- YU MOYKJTMIBE KUTTS Ha 3eMJi 6e3 rpuliB?

Pobora 3 indopmanicro/onpanoBanus Jxepes iHgpopmauii (apykoBaHi
eJIEKTPOHHI /uKepeJia, ¢poTo-, BizeoMmarepiaau, aHiMaiii):

- PO Pi3HOMaHITHICTh TPUOIB, IXHIO OyOBY Ta MPOLECH
YKUTTEIISIIBHOCTI;

- npo OiopizHOMaHITTA rpubiB B YKpaiHi Ta CBiTi,

- PO 0COOIMBOCTI KUTTEMISIIBHOCTI JIMIIAWHUKIB Ta TXHIO
PI3HOMaHITHICTb.

MonenroBaHHA:

MpeaMETHE MOJICTIOBAHHS TUIOJJOBOTO Tijla Tpru0a Ta MIKOPU3H Ta iXHIO
PI3HOMAaHITHICTb.

[IpakTHKO - OPiEHTOBAHI NPOEKTH (BUKOHYETHCS ITi]] YaC HaBYAIbHOT

rpyI rpuoiB.
JlifnJabHiCHUIL:
[Yyenbyuyenuns:

UlniaitHuKy. MPAKTHKH ):
- O3HAKH XapuoBOI0 OTPY€EHHS TprOamMH Ta J0JIiKapchka JOMOMOra;
- BUKOPHUCTAHHS JTUIIAWHUKIB Y MEIUITMHI T4 TPOMUCIIOBOCTI;
- npaBuiia 30upaHHs rpubiB y IpUpPOi;
TBop4i npoexkTH (BUKOHYIOTHCS 1] YaCc HaBYAIbHOI MPAKTHKH):
CtBOpeHHs OykieTy, 1enoyky: «SIk rpubu 3acTOCOBYIOTh Y (hapMaKoorii?»
3HAHHEBMIA:
Y4yenb/yueHnuns:

OnaHoBY€ TePMiHM: TPUOH, TUITAWHUKY, TihH, TpUOHUII (Mileii), Mikopr3a, cuM0103; HA3MBAE: Pi3HI CIIOCOOM KMBJICHHS TPUOIB; CKJIaI0OBI IPUOHHUII],
CKJIaJIOB1 CJaHi JIMIIAHHUKIB, HABOAMTH NPUKJIAAN: 0araTOKIITHHHUX Ta OXHOKIITUHHHUX IpUOiB, OTPYHHHUX Ta ICTIBHUX rpubiB, rpu0iB - mapa3uTiB
pOCIIMH, TPUOIB - TAPA3UTIB JIFOIWHU 1 TBAPUH, JIMIIAHHUKIB; PO3Pi3HsI€ Ta PO3Mi3HAE: HA MAITIOHKAX, GOTO- Ta BieoMaTepianax MpeICcTaBHUKIB PI3HUX




CamocTiiiHO 200 3 J0MOMOI0K0 BUUTEJIsI/BUNTENIbKH YH iHIIUX 0Ci0 31iiICHIOE HAYKOBE 10CJIiIKEeHHSI.

CaMmocTiliHO a00 3 /J0MOMOIOI0 BYHWTEJSI/BUMTEJNbKM YU iHIIUX o0ci0 ompauboBye iHdopMalil, XapakTepu3ye€ Ta MOSICHIOE: OCOOIHBOCTI
reTepoTpodHOro >kuBJIeHHS rpubiB (cumoOioTpodHe, canporpodHe, mapasuTUUHE), OCOOTMBOCTI KHUTTEAISIIBHOCTI (KUBJICHHS, PO3MHOKEHHS ) JIMIIAHUKIB,
Kiaacuikye: rpulu 3a pi3HUMH O3HAKaMH; MOPIBHIOE Ta aHAJI3y€: 0COOIMBOCTI Oy/10BY Ta (PYHKIIIOHYBaHHS OMHOKJIITUHHHX 1 0araTOKJIITUHHHUX TPUOiB;
YCTAHOBJIKOE 3B'AA3KM: MK Oy10BOIO rpr0a Ta ciocoO00oM XKHUBJICHHS, MK IpUOaMu Ta pOCIMHAMU (MIKOpH3a Ta Mapa3uTyBaHHs IpUOiB); MO/IEJII0€/CTBOPIOE
MoJeJsIi: 0coOIMBOCTI Oy0BH I'puOiIB 1 JIMIIAHHUKIB; PO3B'sI3y€ NMPodjeMHe MUTAHHSA: [IPO POJb rprliB Ha 3eMJll, OMUCY€E: B3a€EMO3B'A3KU TPUOIB 3 IHIIUMHU
PKMBUMHU OpraHi3MaMH, IIKOAY, SIKy MOXYTh 3aBAaBaTH TI'pUOM JIIOAMHI Ta TOCIOAAPCTBY JIIOIMHH;, MPAKTHKY€/3aCTOCOBY€: METOIMKY IPOBEACHHS
CIIOCTEPEKEHHS, TMOCIIJOBHICTh BUKOHAHHS HAyKOBO - JIOCIIIHHUILIBKOTO NPOEKTY, 30UIbLIYBasIbHI MpUIaAu (JIyNu, MIKPOCKONH) MiJ Yac TOCIHIIHUIBKOL
MisTTBHOCTI; JOTPUMY€ThCS MPAaBUJI: POOOTH 3 MiKponpenapaTaMy, MiKPOCKOIIOM Ta 1HIIMM JIAOOpaTOPHUM OoOJajHaHHIM, 30upanHs rpudis. [loBeainku y
PUPOI, MpaBUIa HAJAHHS JOJIKAPCHKO1 JOTIOMOTH y pa3l OTPYEHHS TpUOamMu.

[[{innicHwmii:

Y4yenb/yuenuus:

[BucsioBII0€ Ta OOIPYHTOBYE CYIKEHHS, POOMTH BUCHOBOK: IIPO POJIb IPUOIB y MPUPOJHUX €KOCHUCTEMAX Ta KUTTI JIOJUHHU, PO POJIb JIUIIAHHUKIB Y
[IPUPO/II Ta KUTTI JIFOAUHU, IPO CyYacHY CUCTEMY OPIaHIYHOTO CBITY Ta Miclie T'pu0iB y Hiil; apryMeHTYye€: pojib rpuliB - canpoTpodiB y NPUPOL IS
[IPOLIECIB IPYHTOYTBOPEHHS, HEOOX1IHICTh JOTPUMAHHSI IIPaBUJI 30UpaHHs I'pUOiIB; YCBIAOMJIIIOE: 3HAUCHHS 3aCTOCYBaHHS (hapMaKoJIOTIYHUX Mpenaparis,
BUPOOJIEHUX 3a JIOMIOMOT0I0 rpuOiB, 10 JIMIIAHHUKY - 11€ acolliallii CIpaBkHIX rprOiB 3 OTO CHHTE3YIOUMMHU OpraHi3MaMH, 3HAY€HHsI BUKOPUCTaHHS IpuoiB
| TUITAHUKIB Y PI3HUX Taly3sX MPOMHUCIOBOCTI.

Y3araiabHenns. 1 roa.

CyuacHiysiBICHHS po CUCTEMY OpTaHIYHOTO cBiTy. (Po3B's3aHHSA MPOGJEeMHHMX NUTAHb, 32/124:
TBOpuUMii MPOEKT: CTBOPEHHS KONAXYy, OyKJIeTy: pI3HOMAHITHICT POCIUH |- YOMY BU€HI Yac BiJl 4aCy BHOCATH 3MIHU y CUCTEMY PI3HUX IPYyIl
PiITHOTO KParo, pi3HOMAHITHICTh TBAPUH PIJHOTO KpPalo, PI3HOMAHITHICTh ~ |OPTraHi3MiB HAIIOl INIaHETH?
rpuOiB PiIHOTO Kparo. Pobora 3 indopmanicro/onpanoBanus Jxepes iHgpopmauii (1pykoBaHi,
[TucemoBa niarHoCTyBaibHA poOOTa eJIeKTPOHHI JKepea, ¢oro-, Bizeomarepiaau, aHimMaiii):
- PO PiI3HOMAaHITHICTh MPOKAPIOTUIHHUX Ta €BKAPIOTHYHHUX OPTraHi3MiB
MonenroBaHHA:

- rpadiuroi mozaeni «CydacHa cucTeMa OpTaHiqHOTO CBITY».

3HAHHEBUIA:

Y4yenb/yueHuus:

OnaHoBY€ TEPMiHU: CHCTEMATHKA, CUCTEMAaTHYHI OMHHUIII (TaKCOHH); HA3UBA€: Ha3BM OCHOBHUX TAKCOHIB; HABOAMTDb MPUKJIAAM: Kiacudikamii pi3HIX
CpyH >KUBUX OPraHi3MiB; PO3Pi3Hs€ TAa Po3MmiZHA€E: HA MAJIIOHKAX, (DOTO- Ta BiJeoMarepiagax NpeacTaBHUKIB Pi3HUX opradizMmis; JisjabHicHMI:




Y4yeHbyUYeHH LS

CamocTiiiHo a00 3 J0NIOMOTI0K0 BYMTEJIS/BYUTEIbKH YHM IHIIUX 0Ci0 31ilCHIOE HAYKOBE JOCJIIsKEHHS.

CamocTiiiHo 200 3 10MOMOr010 BUUTEISA/BUMTEIbKU YU iHIINX 0Ci0 onpauboBye iH(popMallilo, XapakTepu3y€e Ta NOSACHIOE: O3HAKU PI3HUX TPy KUBUX
opraHi3miB; kjaacuikye: )KMBi OpraHi3MH; MOPiBHIOE Ta aHAJII3Y€E: TPYIH KUBUX OPraHi3MiB 32 PI3HUMH O3HAKaMU; YCTAHOBJIIOE 3B'SI3KM: MK )KHBUMU
OpraHi3MamMu; MOAEJIHE/CTBOPIOE MO/IEJi: CY9acHOT CHCTEMHU OPTaHIYHOTO CBITY; PO3B'sI3y€ MPo0ieMHe MUTAHHS: TIPO BiJICYTHICTh YSIBICHD IIPO CUCTEMY
OpPTaHIYHOTO CBITY; ONMMCY€E: CUCTEMY OPTaHIYHOTO CBITY; MPAKTHKYE/3aCTOCOBY€E: BUMOTH JI0 BUTOTOBIICHHS KOJIAXIB, OYKJICTIB; JOTPUMYETHCH MPaBUJI:
€THUYHOTO MOBOKEHHS 3 MPEJCTABHUKAMU PI3HUX IPYIl OPraHi3MiB, i 9ac POJIIbOBOI IPH.

IinHicHWii:

Y4eHb/y4eHHS:

Buci10B/110€ Ta 00IPYHTOBYE CYI:KEHHS, POOMTH BUCHOBOK: IPO CY4YaCHY CHCTEMY OPTraHIYHOTO CBITY; YCBIAOMJIIO€ 3HAYEHHS 3aCTOCYBAHHS:
HEOOX1HICTh 3aCTOCYBaHHs HAOYyTi 3HAHHS BIPOJOBK HABYAIHLHOTO POKY B CBOEMY JKUTTI.




