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IIPUPOJO3HABCTBO

IIporpama
IJISI 3aTaJbHOOCBITHIX HABUAJBbHHUX 3aKJaTiB*

5 kKaac

IlogcHIOBAJBHA 3aIINCKA

peamet «IIpupogosHAaBCTBO» B 5 KJjaci MpomoOBKY€E KypC IPUPOIO-
3HABCTBA MOYATKOBOI 11KoJiu. [lependbauaerbes, 1110 3400y TTS HOBUX
3HAaHb, & TAKOXK Yy3arajJbHEeHHS, POIIIUPEHHA i MOTINOJIeHHA TPUPOI-
HUYUX 3HAHb, YMiHb i HABUYOK, HA0OYTUX Yy MIOYATKOBIiIi MIKOJIi, 3abe31ie-
YaTh JOCTATHIO OCHOBY AJIA BUBUEHHA OioJiorii, ximii, reorpadii, pisuku
AK caMOCTifiHUX mIpeaMeTiB y 6—9 Kiacax.
OcHoBHa MeTa HaBUaJbHOTO mpeamera «IIpupomosHaBCTBO» B
5 Kaaci — GopmMyBaHHS TPUPOLO3HABUOI KOMIIETEHTHOCTI YUHIiB uepes
3aCBOEHHSA CUCTEMU iHTEerpOBAaHUX 3HAHBb IIPO IIPUPOLY i JIOAUHY, OCHOB
€KOJIOTIYHUX 3HaHb, YJOCKOHAJEHHA CII0CO0iB HaBYaJbHO-Ii3HaABAIbHOL
IisIBHOCTi, PO3BUTOK I[IHHICHUX OpPi€eHTAIlill y CTaBJIEHH] 10 IPUPOIHU.
JocArHeHHA 3a3HaUEHOI MeTHu Iepefdavae BUPIMIeHHA TAKUX OCHOB-
HUX 3aBJaHb:
< (hopMyBaHHSA KJIOYOBUX i IpeIMETHNX KOMIIETeHTHOCTE;
< (opMyBaHHA IIiJiCHOI NIPUPOAHUYO-HAYKOBOI KapTHUHU CBIiTYy, IO
OXOILITIOE CUCTEMY 3HaHb, YABJIEHb ITPO 3aKOHOMIPHOCTI y IpUpPOAi Ta
Miclie JIOAUHU B Hiii;
+* 3aCBO€HH i MOTVINOJIEHHA 3HAHb PO PiBHOMAHITTA 06’€KTiB i ABUIIT
IPUPOAH, 3B’ A30K MiK ABUIAMU KUBOI i HEXKMBOI IpUPOAU, 3MiHUI
TIIPUPOJHOTO CePeOBUIIA IIi/] BIJINBOM JIIOAUHU;
«* OBOJIOAIHHA I yIOCKOHAJIEHHA YMiHb IPOBOAUTHU CIIOCTEPEIKEHHA, 10-
CJiau, BUMipIOBaHHSA Ta ONMCYBATU 1X PE3yIbTaTu;
«* BUXOBAHHSA IIO3UTUBHOTO €MOIiHHO-IIHHICHOTO CTaBJI€HHSA A0 IIPUPO-
U, IParHeHHA AisiTM B HAaBKOJHUIITHBOMY CEPEIOBUII BiIITOBiIHO 10
€KOJIOTIYHUX HOPM IIOBEJiHKU;

* IIporpama «IIpupomosnaBcTBO» 3ampoBagKyeThesa 3 2013/2014 HaBYATBLHOTO POKY B
5 KJlacax 3araJbHOOCBITHIX HaBUAJbHUX 3aKJaJiB i3 HABYUAHHAM YKPaAlHCHKOK MOBOIO, a
TaKOXK POCIMIChKOIO Ta IHIIIMMHU MOBAMHU HAIliOHAJIbLHUX MEHIIINH.



4 rPPOAO3HABCTBO

“ 3acTOCyBaHHs B3HAHb [P0 IMIPUPOAY B I[OBCAKIEHHOMY JKHUTTI
O 30epeKeHHsS HABKOJUIIHBOTO CepeloBUINa Ta COIliaJbHO-
BiAmoBizaIbHOI MOBENiHKM B Hill, aganTailii 1o yMOB IPOKUBAHHA HA
MeBHill TepuTOpil, cCAaMOCTiiHOTO OIiHIOBAHHS PiBHA 0€3IIeKU HAaBKO-
JUIIHBOTO CEPEIOBUINA AK chepu KUTTEIATBHOCTI.

TunoBuMu HaBYAIbHUMU ILJIAHAMHY JJIS BUBUYEHHS HABUAJIBLHOTO IIPe/I-
meta «IIpupomosHaBCcTBO» B b KJaaci mepemdaueHo 2 HAaBUAJIbHUX T'OJIUHI
Ha TH)KJEeHb. 3arajJbHUHN 00CAT HaBUAJBHOTO Uacy cTaHOBUTL 70 rom, 3
HUX 3 IO — Pe3epBHUI uac, II[0 MOKe OyTH BUKOPUCTAHUN yUUTEJIeM
Ha BJIACHUI PO3CYy[ OJIs opraHisairii pisHoMaHITHUX (popM HABUAJIBHOIL
IifAJIBbHOCTI: eKCKYPCiii, IPOEKTHOI Ta JOCiAHUIILKOI AisdJIbHOCTI YUHIB,
poboTH 3 TOZATKOBUMH J:KepeaMu iH@opmallii, KopeKIlii Ta ysaraJjb-
HEeHHS 3HAHb.

Bigmosimmo mo IlepskaBHOrO cTaHAapTy 0a30BOi i IMOBHOI 3arajbHOL
cepenHbOl OCBiTH, 3aTBepAsKeHoro nocranoBow Kabimery MinicTpiB YKpa-
inu Bim 23 aucromaza 2011 p. Ne 1392, y nporpami npeamera «IIpupomo-
3HABCTBO» BU3HAUEHO TaKi 3MmicroBi JiHil: «Memodu ni3nannsa npupo-
ou. IIpupodosnaeécmeo — Komnaexkc Hayk npo npupody»; «06’ekmu i
asuuwa npupodu. IIpupoduni i wmyuni cucmemus; «3emns — nianema
Conaunoi cucmemu. Ymoeu scummsa na 3emni»; «/Iroduna i npupoda.
IIpupodne cepedosuwe i neumms nroduru. Oxopona i 36epesceHHa npupoou».

OcoOnuBocTi opraHizauii BUBYEHHS
HaB4YaNbHOro Mmarepiany

aBUAJIbHO-III3HABAJBLHU IIPOIleC HEOOX1AHO CIIPAMOBYBaTHY Ha (hop-

MYBaHHA B YYHIB 3araJbHOHABUAJbHUX YMiHb i HABUUOK Ta KJIO-
YOBUX KOMIIETEHIili. ¥ IIbOMY HIpiopuUTeTaMu €: HiAJbHICHUN Imigxin,
BUKOPUCTAHHA JJIA MMi3HAHHA HABKOJIUIITHBOI'O CBITY PiBHMX MeTOXIB i
mpuiioMiB, poboTa 3 pisHUMU AKepesiaMu iHGopMaIlii 114 po3B’ A3yBaHHA
Po0JIeMHNX 3aBAAHb.

Ilopan i3 dpoHTaNbHUME Ta iHAWBiAyasbHUMN (GopMaMu POGOTH
HeoOXimHO 3ajyuaTu MIKOJAPIB [0 KOJEKTUBHOI AidAJbHOCTI (mapHa,
rpynoBa po6oTa) i3 3aCTOCYyBaHHAM iHHOBAI[iHHUX METOAUK Ta BUKOPU-
CTaHHAM iH(pOpMAaIifHO-KOMYHIKAIiNHUX 3ac0o0iB (HAIPUKJIAL, eJieK-
TPOHHOTO IIJIaHeTapiio, BifeOCI0KeTiB, BipTyalbHUX €KCKYpCiil ToIo),
10 cIpuATUMEe (POPMYBAHHIO B YYHIB KOMYHiKaTHBHOI Ta COIliaJIbHOIL
KOMIIETEHTHOCTEMH.

g 3acBoeHHA HaBUaJbHOTO 3MicTy mnpexamera «IIpupomosHas-
CTBO» OCOOJIMBE 3HAUEHHA MAIOTh TaKi MeToAu i mpumiloMy HaBYAJIbHOL
IiANBHOCTI IIKOJIAPIB, AK CIOCTEepPe)KeHHs, IIPOBeNeHHS HeCKJaJHUX
IoCJiniB, BUMipioBaHb, poboTa 3 pisHUMEU iHOPMAaIiiHUMU AKepe-



5 knac 5

JamMu Toio. ToMy B KOMKHOMY PO3ALIi IIporpaMu BUAIJIEHO PYOPUKU
«IIpaxmuuni pobomus, «IIpaxmuuni 3amammas», <«JocaiOHUUbKUL
npakmukym» ta « Mini-npoexmu».

«IIpakTuuni pobotm» 1 «IIpakTuuHi B3aHATTS» OTPOBOIATHCS i
peanisyoTbcs Ha ypOIli. «oCaiZHUIIBKUI MPAKTUKYM» — ITe CAMOCTiiTHa
(abo 3 JIOIIOMOTOI0 JOPOCIHX) PoboTa YUHIB y mosaypounumii wac. Moro
MeTa — BHUPOOJEHHA MOCIITHUIIBKUX YMiHB y IIPOIleci pos3B’sa3yBaHHS
3aJau IIPAKTUUYHOTO cIpsamMyBaHHA. IlinzroroBrka «MiHi-IpoeKTiB»
3MifICHIOETHCA 1 HA ypoIli, i B M03aypPOUHUIA yac, TaKk caMoO BigOyBaeTbCs
iXHs IIpeseHTaIlisi. BIpoBaaKeHHsS IIPOEKTHOI TeXHOJIOTil cIpsMoBa-
He Ha CTHUMYJIOBAHHS iHTepecy YYHiB IO CAMOCTiHHOIrO 3400YTTsS HOBUX
3HaHb i 3aCTOCYBaHHA iX IIJISXOM PO3B’A3yBaHHS IP0o0JIeEM Y KOHKPETHI
OPaKTUYHINA AifgabHOCTI. YCi 3ampomoHOBaHI MiHi-IIPOEKTH MAaioTh, AK
IpPaBUJIO, KOPOTKOTEPMiHOBHUI XapaKTep Ta iHTerpoBaHUA 3MiCT.

TemaTuKy 3aBIaHb AJIA JOCTiJHUIILKOT0 IIPAKTUKYMY i MiHi-IIPOEKTiB
yUnTeJIb MOKE€ 3MIiHIOBATH BiJIIOBIAHO M0 MaTepiaJbHO-TEXHIUHOTO 3a-
OeslleueHHSA, HASBHOCTI BJACHUX I[IKaBUX IUIAKTUYHUX PO3POOOK,
PiBHA HiZATOTOBJIEHOCTI KJaacy, 0CO0JIMBOCTEH IPUPOSU CBOTO KPAIO TOIIO.

BaxkiuBe 3HaueHHS OJIA €MOIIIHHO-eCTEeTUYHOTO CHPUAHATTS IPHU-
poau MaioTh CIIOCTEPEsKeHHS 3a IPUPOAOI0, MUAAKTHYHI irpu, BJIACHIL
NOCJiI:KeHHs, BUPIIIeHHS CUTYaTUBHUX 3aBJaHb, TBOPYi 3aBHaHHMd,
VPOKH, IO iX IIpoBeAeHO y (opMi IOmOPO:Ki, BipTyaabHOI eKCKypcii,
YCHOTO JKYPHAJY, PEIOPTaKy 3 MicIld moaii, cBATKyBauHA [ua 3emi,
JHA KOCMOHABTUKMY, MHA NPUJIBOTY NTaxiB, eKOJOTiuHi akIii Torro.
Taxki popMu IpoBeieHHA HABUAIBHUX 3aHATH ITIO3SUTUBHO BILJIMBAIOTH HA
dopMyBaHHSA €MOIiITHOTO CTaBJIEHHS 0 IPUPOLU, HABUYAIOTE OI[iHIOBATU
BJIACHY IiAJbHICTB, CIIPUAIOTH PO3BUTKY YABU i (parTasii.

Y HaBUaANbHUX IMiJAX AOIIJHPHO BUKOPHUCTOBYBATU MiCI€BUH IIPUPO-
ITO3HABUMI Ta Kpae3HABUMI MaTepiaj, IIPOBOAUTH eKCKypcil y mpupoay,
HaceJIeHUM IIYHKTOM, OO0 KPAae3HaBuoro abo IpUPOSHUUOTO My3eio, 0y-
OUHKY IIPUPOAN, ILJIaHeTapito, oocepBaTopii.

Posmogin roagmu y mporpamMi € OpPi€eHTOBHUM. YUUTEJb MOKe
caMOCTilfHO 3MiHIOBATU KiJIbKIiCTh rOAMH, BifBeJeHNX HAa BUBUEHHS Tiel
Yy iHIIOI TeMU, IMOPAJOK BUBUEHHS TeM, IIOCJiJOBHICTh BUBUEHHS IIU-
TaHb y ME)KaxX TeMU, ITPOIOHYBATH BJIACHY TEeMAaTUKYy IPOEKTIiB Ta IPU-
POMO3HABUMX MOCJIiIKEHb.



O6nagHaHHS 015t BUBYEHHS
npvpoau.

MpakTn4Hi 3aH9TTS

e O3HaMOMNEHHS 3 [OBIAKOBU-
MW BUOAHHSAMM 3 MPUPOOHN-
YNX HAYK PIBHUX TUNIB:
eHumknoneaii, CNI0BHUKM,
NOBIOHNKW BENNMYNH, aTnacu
reorpadidyHux KapT, atnacu-
BWU3HAYHUKW POCIIVH i TBa-
PVIH, HAyKOBO-MOMNynsipHa
niTepatypa NnpMpoa03HABYOro
3MiCTy, XpecTtomarii 3 npu-
pPOAO3HABCTBA, IHTepHeT-
pecypcu ToL.

e O3HalMOMIEHHS 3 NPOCTUM
obnagHaHHAM ANs NPUPOOHN-
40-HayKOBMX CNOCTEPEXeHb
Ta gocnigis.

MiHi-npoekT
(iHpopmaviviHnii)
® Bu3HayHi BY4eHi-HaTypanictu.

Aocnigunubknii npakTUKym

e CknagaHHs nepeniky
No6yTOBMX BMMIPIOBaSIbHUX
npunagis Ta 34iNCHEHHS BU-
MiptOBaHHA 3a 4OMOMOro
OOHOro 3 HUX

6 rNMPUPOLJO3HABCTBO
5 knac
70 roa, 2 roa Ha TVXAEHb, 3 rog — pe3epBHi
K-Tb 3MicT HaB4YaNbHOIO e B."Mor.?' ‘.10 PIBHS
. 3arasibHOOCBITHbOT NiArOTOBKN
rop, martepiany .
Y4HiB

5 BCTYN

Haykw, L0 BUBYalOTb YyeHb/y4yeHunus

npupoAay. Ha3uBae:

MeTtoaun BuBYEHHSA ® NPUPOAHUYI Hayku (6ionorito,

npupoau. disnky, ximito, reorpadito, acTpo-

HOMIlO, eKOJIOrit0) Ta iX BHECOK Y
BUBYEHHS NpUpPOaY;

® METOAM BMBYEHHS NMpupoan (cno-
CTEPEXEHHS, EKCMEPUMEHT,
BUMIPIOBAHHS);

e 0OnafHaHHA ANs BUBYEHHS NPU-
poan (nabopaTtopHe obnagHaHHS,
36inbLUyBanbHi Ta BUMIPOBabHI
npunagm);

® iMeHa BYeHMX-HaTypanicTiB (2—3)
Ta iXHiln BHECOK Yy BUBYEHHS NpU-
poawu;

HaBoAWUTb NPUKNann:

® BUKOPUCTAHHS PiI3HUX NPUPOLHUNYO-
HayKOBMX METOAIB Mif, 4ac BUBYEH-
HS NPUPOAU;

e nabopatopHoro obnagHaHHs (3—5),
BUMIipIOBanbHUX Npunagis (3—>5)

i 36inbLyBaNbHUX Npunagie (2—4);
onucye:

® MpPU3HAYeHHs NPOoCcToro obnagHaH-
HS (nynn, TepMoMeTpa, NiHINKK,
MipHOrO uuniHapa) 4ns npmpoa-
HNYO-HAYKOBUX CMOCTEPEXEHb Ta
nocnigis

MOSICHIOE:

® NpUKNaLHE 3HAYEHHS LOCATHEHb Y
ranysi NPUPOAHNYMX HAYK;

PO3pi3HSsIE:

e B onuci gocniny abo cnoctepexeH-
HS1 METY, YMOBW 1A0r0 NPOBELEHHS
Ta OTPUMaHi pesynbraTu;

ymie:

® 3HAXOAUTM HeobXigHy iHDopMmaL,o
B JOBIAKOBUX BUAAHHSX 3 MPUpoOa-
HUYUX HAYK;




5 knac

K-Tb 3MicT HaBYaIbHOIO LT B."Mor.'.n ".J‘o piBHs
. 3arasibHOOCBITHbOT MiAroTOBKMU
rop, MaTtepiany X
YUHIB
BUKOPUCTOBYE:
® N00aTKOBI Axxepena iHpopmaduii gns
BUKOHAHHSA HABYaJIbHOrO 3aBOAHHS;
® BVIBYEHY NPUPOOHNYO-HAYKOBY N1EK-
CUKY B CAMOCTIMHMX YCHUX NOBIO0-
MJIEHHSIX;
AOTPUMYETbCH:
e npaBui 6e3Mne4YHOro BUKOPUCTaHHS
nabopaTopHoro obnagHaHHs
O6nanHaHHS:
® NOPTPETU BUSHAYHUX YHEHUNX-
HaTypanicTis;
e ynu, BiHOKIb, TEpE3N,
rOONHHWK, CEKYHAOMIP,
TEPMOMETP, NiHINKa, MipHWN
UWniHAp, XiMiYHUI CTakaH.
AdemoHcTpauyis:
® BUMIPIOBasIbHUX | 36iNbLLYBAHMX
npunaais, nabopaTtopHoOro
obnagHaHHs.
OpraHi3auyiss cnocTepexeHb:
® 32 Tinamu XMBOIi Ta HEXUBOT
npmpoau
14 PO341 1. Tina, pe4OBUHM Ta SBULLLA HABKOJIO HaC
Tina HaBkono Hac. Xapakre- Y4yeHb/yyeunus
PUCTUKKM TiNa, iX BUMIPIOBaHHS. | HasuBae:
PeyoBuHN. Di3nyHi BNaCTUBOCTI | ® xapakTepuUCTUKK Tina
PEYOBUH. (popma, posmipu, maca, 06’em);
BnacTtuBoCTi TBEPAUX Tif, PIAUH | ® NpUNagn Ta iHCTPYMEHTU
i rasise. ONs BMMIPIOBaHHS pO3MipiB Ta
ATOMU i XiMIYHI enemMeHTH. macwu Tin;
Monekynu. Pyx monekyn. ® ®i3NYHI BNaCTMBOCTI PeYOBUH
Anoysis. (konip, 6nuck, 3anax);
PiBHOMaHITHICTb pEYOBUH. e arperaTHU CTaH PeYOBUH;
MOHATTS NPO NPOCTi Ta CKNaAHI | ® BNaCTUBOCTI rasis
PEYOBUHW, HEOPraHiYHi (He 36epiratloTb Gopmu,
Ta OpraHivyHi pe4oBUHN. 3ariMaloTb BECb NPeacTaBAEHUN iM
YunCTi pevoBUHN | CyMiLLi. npocTip);




8 rNMPUPOLJO3HABCTBO
K-Tb 3MicT HaBYaNbHOIO LEOEE] B."MOT ".10 FLLE.

- 3arasibHOOCBITHbOI NiArOTOBKU
ron martepiany

Y4HiB

Cnocobu po3aineHHs CyMilleid.
dsuiua npupoamn. MisnyHi
ABMLLA, iX PIBHOMAHITHICTb.
XiMiyHi 9BMLLIA, IX O3HAKU.
[OpiHHA. THNTTA.
[MOBTOPIOBAHICTb ABULLL.
B3aeM03B 30K ABULL,

y Npupoa;.

lMpakTu4Hi po6oTn
1. BumipioBaHHA Macwu Ta pos-
MipiB PI3HWUX Til.

lMpakTn4yHe 3aHATTS
® Po3pineHHsa cymiwen pinsr-
pyBaHHSAM.

MiHi-npoekT
e Onane NNCTS: KOPUCTb 4K
wkoma?

AocnigHnubKnii NnpakTunKym

e Jlocnig)XeHHA 3aN1eXHOCTI
LIBMOKOCTI BUMApOBYBaHHSA
piavHu Bio, TemnepaTtypu Ta
NOLL MOBEPXHI

® BACTUBOCTI PiAnH
(He 36epiratoTb dopmu, 36epiratoTb
06’eM, Tekyui);

® BNIACTMBOCTI TBEPAMX TiN (36epi-
ratotb GopmMy Ta 06’eM);

® HaMMNOLWMPEHILLi B Npupoai XiMiyHi
enemMeHTn (2—3);

® Cnocobu pO3aiNeHHs cyMmillen
(BiLCTOOBAHHSA, DiNbTPYBaHHS,
BUMApPIOBAHHSA);

® O3HaKM XiMIYHUX SBULLL;

® YMOBW, 32 KX BinOYBAETLCS FOPIHHS;

HaBOAUTb NPUKIa[N:

® Tifli Pe4OBUH, LLLO OTOYYIOTb JIIOANHY;

® YNCTUX PEYOBVH i cymilen (2—3);

® HeOopraHiYHUX Ta OpraHiyHNX peyo-
BUH (2—3);

® NPUPOLHUX ABULL, (DISUYHUX,
XiMiYHUX, BioNoriyHnxX);

° gBULL, NPUPOAU, NOB’A3aHUX 3i 3Mi-
HOIO CE30HiB;

® ABVILL, NPUPOAMU, LLLO MOBTOPIOIOTHCS;

XapaKkTepusye:

® FOPIHHS 9K NpuKNag XiMiYHUX ABULLL;

PO3pIi3HSIE:

® Tifla XMBOI i HEXMBOI NPUPOaN;

o di3MYHI, XiMi4Hi Ta 6iONOrivHI ABULLIA;

MOSICHIOE !

® BiAMIHHICTb MiX TBEPAVM, PIOKNM,
rasyBaTuM CTAHOM PEYOBUH;

° npuynHK andysii, 0co6NMBOCTI An-
&ysii B rasax, pignHax i TBEpAVX Tinax;

® BiAMIHHOCTI NPOCTUX PEYOBUH Bif,
CKNafHNX, YNCTUX PEYOBUH — Bif,
cymiwen;

® 3HAYEHHS OPraHivYHNX PEYOBUH NS
XVBOI Npnpoau;

® 3HAYEHHS FOPIHHSA, THUTTS;

onucye:

® 33 3anNpPONOHOBAHUM MJIAHOM Tina i
PEYOBMHY;

e apuLa Nnpupoau (2—3);
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JAepxaBHi BUMOruv A0 piBHSA

® Tepeaun, NiHinkn, inbTpu,
NINKW, CKASHI Nannykuy, XiMivHi
CcTakaHu, HarpisasbHUIA Npunag.

AdemoHcTpauis:

® 3paskiB NPUPOLAHNX
i PYKOTBOPHUX Tif;

® YUCTUX PEYOBUH, CyMilLel;

° MOoZenen MoneKkyn;

® cnoco6iB po3aineHHs
CyMmilen;

® DIBNYHUX | XIMIYHNX ABULLL.

OpraHi3auisi cnocTepeXxeHb:
® 3a ABMLLAMU NPUPOAU

K-Tb 3MicT HaBYaIbHOIO . .
. 3arasibHOOCBITHbOT MiAroTOBKMU
rop, MaTtepiany X
YUHIB
MOPIBHIOE !
® Tifai pevyoBuHU
3a 3—4 o3Hakamu;
ymie:
® KOpUCTyBaTUCH NpuUnagamn ans
BMMIPIOBAHHA Macu i po3MipiB Tina;
® PO3AINATU CYMiLL QINbTPYBAHHAM;
AOTPUMYETbCS MPABUJI:
® 6e3MneyHOro BUKOPUCTaHHS XimMiy-
HOro nocyay
O6nagHaHHS:

11

PO34IJ]1 2. BcecBiT

Heb6o i HebecHa chepa. HebecHi
ceiTnna. Bugnmi pyxun ceituin.
MoHATTSA cy3ip’a. 3Ha4YeHHs
30psiHOro Heba B icTopii ntoa-
cTBa.

HebecHi Tina.

30ps — caMoCBiTHe HebecHe
Tino.

BioMiHHOCTI MiXX 30psamMu.
Mix3opsiHUI NPOCTIp.

MnaHeTn Ta NnaHeTHi cucTemMu.
CoHsiyHa cuctema.
BigMiHHOCTI Mix nnaHeTamun.
30pSHi CUCTEMU — ranakTuku.

Y4yeHb/yyeunus

Ha3uBae:

® TOYKM 11 NiHii Heb6ecHoi chepu;

e cy3ip’a (2—3);

® HarBigoMmiwmnx actpoHowmis (MTone-
mein, M. KonepHui, I. Faninen,
E. Ma66n), nocnigHMkKiB KOCMOCY
(0. MarapiH, H. ApMCTpOHT,
1. KapeHiok);

HaBOAUTb NPUKAAAN:

® BMMBY KOCMIYHUX YNHHUKIB Ha
3emnio;

e HeGeCHUX Tif, WO CKNaaaTb HaLl
BcecsiT;
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rPPOAO3HABCTBO

K-Tb
roa

3MicT HaBYaNbHOro
mMaTtepiany

Jep>xaBHi BAMOru A0 piBHSA
3araJsibHOOCBITHbOI MiArOTOBKU
Y4HiB

BigMiHHOCTI MiX ranaktnkamm.
CKyn4yeHHs ranakTuk.

BcecBiT Ta 1ioro cknagosi.
JliognHa i BcecsiT.
ACTPOHOMI — Hayka, Lo
BMBYae BcecBiT.

MeToam Ta 3acobu acTpo-
HOMIYHUX OOCHIOXEHb.

lMpakTn4yHe 3aHATTS

° BnsHayeHHa HalBIigOMILLMX
Cy3ip’iB Ha KapTi 30pAHOro
Heba.

MiHi-npoekT
(Ha Bubip)

e KocMOC ganekuii i 6an3bkui.

e CBIT ranakTuk.

AdocnigHnubknii npakTUKym

e CnocrepexeHHs 3a
30pSiHUM HEHOM YyNpoaoBX
KasleHOapHOro POKy

onucye:

¢ 3aranbHy 6ynoBy COHAYHOI cUcTEMU;

® BiAMIHHOCTI MiXX MNAHETOHO i
30peto, TYMaHHOCTSAMU PISHUX
TUNiB, ranakTMKamMm Pi3HUX TUNIB;

MOPIBHIOE:

® MJ1IaHETU PISHUX TUMIB;

e COHLE 3 iHWKWMMK 30paMU;

XapaKkTepusye:

® 0c06IMBOCTi aCTPOHOMIYHUX [OC-
NioXEHb;

® Micue nanHn y BeecsiTi;

MOSICHIOE !

® 3HAYEeHHH MOHATb «Cy3ip’a»,
«CoHsAYHa cucTemar;

® MPUYNHY BUANMUX PYXiB CBITUN
Ta 3MiHy BUrsay 30psiHOro Heba
BMPOAOBX POKY;

PO3pi3HSIE:

e HebecHi Tina (nnaHeTa, 30p9, ra-
nakTuka);

® TUMW NNAHET, TYMAHHOCTEN, 3ip i
ranakTuk;

® 30pi Ta NnaHeT Ha HebecCHil
coepi;

rnokasye Ha KapTi 30pPsIHOro

Heba:

* [lonapHy 30pto, cy3ip’a Bennkoi Ta
Manoi Beameguuii;

BUKOPUCTOBYE:

® [04aTKOBI oxepena iHdopmauii ond
BWUKOHAHHS HABYa/IbHOIrO 3aBAaHHS;

® BYBYEHY NPUPOAHNYO-HAYKOBY
JIEKCUKY B CAMOCTINHUX YCHUX
MOBIAOMJIEHHSX;

BUSIBJISIE CTaBJ/IEHHSA:

e 10 noTpebu nizHaHHSA BcecsiTy,
PO3BUTKY aCTPOHOMIYHUX Ta
KOCMIYHMX OOCNIOXEHb;

OL|iHIOE 3HAYEHHS:!

e 30psHOro Heba B iCTOPIi NIOACTBA;
TENEeCKOMiYHNX CMOCTEePEXEHb;

® BMBYEHHS BcecBiTy ana notpebd
NOONHN




5 knac

11

K-Tb
ron

3MiCT HaB4YaJNIbHOroO
Martepiany

JAep>xxaBHi BUMOru A0 piBHSA
3arasibHOOCBITHbOI NiArOTOBKU
Y4HIB

O6nagHaHHA:

KapTa 30psiHOro Heba,
BiHOK/b.

AdemoHcTpauis:

KapTu 30psiHOro Heba;
moaeni CoHa4YHOoI cuctemu;
doTorpadin ranakTuk, rnna-
HeT, Micaus;

npunaaie AN BUB4EHHS
Bcecsiry.

OpraHi3sauisi cnocTepexeHb:

3a 3MiHaMu BUMMsAy 30PSHOro
Heba BNpoAoBX KafieHaapHo-
ro poky;

3a cysip’amun Manoi Ta
Benukoi Beameguui

37

PO34IJ1 3. 3emna — nnaHeTa COHA4YHOI CUCTEMU

16

Tema 1. 3emns 9k nnaHeTa
lnoTe3un Ta cyy4acHi yaBneHHs
NPO BUHNKHEHHS 3eMi.
dopma i po3mipn 3emni.
BHyTpiwHa 6ynosa 3emni.
Pyxun 3emni. Mopwu poky.
Micsaub — cynyTHUK 3emi.
COH$1YHI Ta MICSI4HI 3aTEMHEHHS.
Cnoco6u 306paxeHHs 3eMii.
MacwTab.

['PYHT, I0r0 3HAYEHHS.
YTBOPEHHS I'PYHTY.
BnacTtuBOCTI FPyHTY.

Jornag 3a rpyHToMm.

MoBiTpa — cymiw ragis.
3HayeHHs NoBiTpS.
BnacTtuBocCTi noBiTps.

Bopna Ha 3emni.

BnactueocTi Boan. Tpm ctanu
Boaun. Kpyroobir soau.

Bopa — po34ynHHUK. PO34YMHHI
1 HEPO34YNHHI PEHOBUHU.
Po3unHun B npupoai.
3Ha4yeHHsa BOAM Y NpuUpoL;.
BukopucTaHHs BOAW IIOONHOIO.

Y4yeHb/yyennuys

Ha3uBae:

® yyeHuXx, ki MOsICHIOBaNu
NOXOIKEHHS 3eMii
(K. BrodpdoH, I. KaHT,
0. OxuuHe, O. WmiaT) Ta
BiAMIHHOCTI MiX iXHiMUM rinoTesamu;

® Cy4acCHi NOMsAM Ha BUHUKHEHHS
3emni;

e hopmy i posmipu 3emni;

® pyxu 3emi;

e dasum Micsus;

e cnocobu 306paxeHHs 3emMii;

® MaTepPUKN Ta HaCTUHWN CBITY;

® cknap r'pyHTy, NoBiTPS;

® BIACTMBOCTI I'PYHTY, NOBITPS, BOAY;

HaBOA4UTb NPUKIA[N:

® PO3YMHHUX | HEPO3YNHHUX PEYOBUH
(2—3);

® pO34uMHIB y npupoai (2—3);

® BUKOPWCTAHHSA BOAM NIOAMHOIO;

onucye:

e BHYTpILWHIO OynoBy 3emii;

® pe3ynbTaTu BJACHUX CrocTepe-
XeHb i Jocnigis;
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rPPOAO3HABCTBO

K-Tb
roa

3MicT HaBYaNbHOro
mMaTtepiany

Jep>xaBHi BAMOru A0 piBHSA
3araJsibHOOCBITHbOI MiArOTOBKU
Y4HiB

lpakTU4Hi 3aHATTS

e 3Hax0OKeHHs Ha KapTi Ta
rnobyci ekeatopa, Nostcis,
MepuaiaHis, NiBKyb.

e 3HaxoOXXeHHs Ha KapTi Ta
rnobyci MaTepukiB i 4HaCTUH
CBITY; reorpadiyHnx 06’exTiB.

MiHi-npoekt

(Ha BubIp)

* YoMy My 6a4MMO TiNbKy OAUH
6ik Micaua?

e KpannvHa, a6o «[e mu BTpa-
Yaemo Boay?»

e «[1podecia» OoLoBOro 4ep-
B’sKa.

AocnigHnubknii npakTUKym

(Ha Bu1bIp)

® BMBYEHHS PO34YMHHOCTI pe-
YOBWH: [TINHW, OJlii, TIMMOHHOI
KNCNOTW.

e JlocnioXeHHs BNamBY Pi3HUX
TemMnepaTyp Ha PO34YNHEHHS
LyKpy (coni) y BOAI.

e JloCnigKeHHs HarpiBaHHA Tin
(pi3HMX 3a KONBOPOM i NPO30-
picTio) npomeHsamm CoHLus

MOSICHIOE !

® 3MiHYy OHS | HOMi;

® 3MiHy Mip PoKYy;

® 3MiHy ¢a3 Micaus;

® HEPIBHOMIPHICTb PO3N0AiNy COo-
HAYHOrO CBIiTNA | TENa Ha NOBEPXHI
3emni;

® MPUYNHU COHAYHOTO | MiICAYHOIO
3aTEMHEHD;

® 3Ha4yeHHs MacluTaby B CTBOPEHHI
KapT;

® YyTBOPEHHS IPYHTY,;

e Kpyroobir BOAW Y Nprpoaj;

® 3HAYEHHS BOAMU, NOBITPS, FPYHTY,
COHSIYHOrO CBiTNa i Tenna onaa XuBoi
npupoau;

PO3Pi3HSE:

e dasun Micsiua Ha 300paKeHHSIX;

e criocobu 306paxxeHHs 06’ eKTIiB Ha
reorpadiyHux KapTax;

nokasye Ha rnooyci

Ta reorpagidHiv Kapri:

® MaTEPUKM i HaCTUHU CBITY;

e HalibinbLui reorpadivyHi 06’ekTn (ro-
pwu, pi4yku, PiBHUHWU, MOPS, OKeaHn);

e eKBaTOp, NiBKYyi, NOAOCK, Napaneni
i MepuaiaHu;

BUKOPUCTOBYE:

® NoOaTKoBi Axxepena iHpopmadlii ons
BWUKOHAHHS HAaBYa/IbHOIrO 3aBAaHHS;

® BMBYEHY NPUPOOHMNYO-HAYKOBY
JIEKCUKY B CAMOCTINHUX YCHUX
MOBIOOMJIEHHSX;

OLIHIOE:

® B/IACHUI BHECOK Yy Aisi/IbHICTb Manoi
rpynu cniBpoGiTHULTBA, NparHe
apryMeHTOBaHO BUC/IOBIOBATU
BIACHI CYQKEHHS
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K-Tb
ron

3MiCT HaB4YaJNIbHOroO
Martepiany

JAep>xxaBHi BUMOru A0 piBHSA
3arasibHOOCBITHbOI NiArOTOBKU
Y4HIB

O6nagHaHHS:
e rnobyc, Tenypin, reorpadiyHi
KapTu, atnacu.

AdemoHcTpauis:

e 0bepTaHHA 3eMii HaBKOMO OCi;

e obGepTaHHs 3eMsli HaBKONO

CoHLs 3a LONOMOroI0 TENYPIS;

® 3a/1eXHICTb OCBITNIEHHS Bif,
KyTa nagiHHA COHAYHUX MPO-
MEHIB;

® [0CNIAiB, SKi iNOCTPYIOTh 3MiHY

OCBIT/IEHHS NiBKY/b 3EMJi BMPO-

AOBX POKY;
e poTorpadiin 3emni 3 opbi-
TaNbHUX CTAHLN | KOCMIYHUX

anapartis, Micaus y pi3Hi pasn,

MiCAYHOrO i COHAYHOr O 3a-
TEMHEHHS;

® NoCniaiB, WO AEMOHCTPYIOTb
BNACTUBOCTI I'PYHTY, BNacTu-

BOCTI Ta PyX NOBITPS, PO3YUH-

HICTb PEYOBUH.

OpraHi3auyisi cnocTepexeHb:
® 33 NOBEPTAHHAM NINCTKIB
pocnanH o CoHus;

® 3a HarpiBaHHAM Til MPOMeEHSs-

Mun CoHus

15

Tema 2. MnaHeTa 3emnsa

Ik cCepefoBMLLe XUTTS
opraHiamis

OpraHi3m i Moro BNacTMBOCTI.
MoHATTS NPO KNITUHHY OyA0BY
opraHi3mis.

PisHOMaHITHICTb OpraHi3mis:
PocnuHun, TBapuHu, Mpubu,
BakTepii.

YMOBUW XUTTS Ha NaHeTi 3emns.
CepepoBuiie XUTta. YUHHU-
Kn cepeposuia. Bnane Ha
OpraHi3M1 YMHHKUKIB HEXMBOT
npupoau.

Y4yeHb/yyennus
Ha3uBae:

OCHOBHI BNIaCTUBOCTI OpraHi3mis;
OCHOBHi BiAMIHHOCTiI pOC/INH, TBa-
puH, rpubie, 6akTepii;

YMOBW XUTTS Ha NNaHeTi 3emns;
YMHHUKU CEPeaoBMLLA;

OCHOBHi CepefoBULLLA XUTTS;
cknaf, eKOCUCTEMMU;

HaBoOA4WUTb NpUKnagu:

MPUCTOCYBAHHSA OPraHiamis 4o
nepiognyHnx 3mMiH yM0oB cepeno-
BULLA (1McTonag, 3MmMoBa CnisayKka,
3MiHa 3abapBneHHs XyTpa, ne-
penboTn NTaxis);
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K-Tb 3MicT HaBYaNbHOro AU B."MOT ".10 PECE

. 3arasibHOOCBITHbOI NiArOTOBKMU
ron mMaTtepiany

Y4HiB

[MpucTocyBaHHS opraHiamis 00
nepioanyHnx 3miH ymoB
cepenosuLa.

PizHOMaHITHICTb cepenoBuLL,
XKUTTS.

HazeMHo-noBiTpsiHe
CcepefoBuLLE, MPUCTOCYBAHHS XN-
BVIX OPraHi3MmiB 10 XXWUTTS Y HbOMY.
BoaHe cepenoBuule XUTT4.
[MpucTocyBaHHS OpraHiamis 00
XNTTS Y BOAI.

I'PYHTOBE CEPENOBULLE XNTTS.
[MpucTocyBaHHS opraHiamis 0o
XUTTS Y FPYHTI.

Bnnaue Ha opraHiaMn YMHHUKIB
XNBOI Npupoaun. Bsaemoss’a3ku
MiX OpraHismamu.
CniBicHyBaHHS OpraHiamis.
YrpynoBaHHS OpraHiamiB.
Ekocuctemu.

PocnuHHmn | TBAPUHHWIA CBIT
CBOET MIiCLLEeBOCTiI.

lpakTU4Hi 3aHATTS

® Bu3HayeHHs Ha3B HanbinbLL
noLmnpeHnx B YKpaiHi poCivH,
rpu6is, TBAPUH 32 LLONOMOr OO
aTnaciB-BM3HAYHUKIB.

e O3HalOMNEHHS 3 HaMno-
LIMPEHIWMN N OTPYAHUMU
pocnuHamu, rpyubamu i TBapu-
HaMu CBOEI MiCLLEeBOCTI.

AdocnigHnubknii

NPaKTUKym

e JlocnigXeHHs BNAnBY Temne-
paTtypwu, cBiTna i BOIOrocTi Ha
NPOPOCTaHHS HaCiHHS

® CniBiCHYBaHHS opraHiamis (2—3);

® MPUPOAHUX i LUTYYHUX EKOCUCTEM
(2—3);

onucye:

® MNPUCTOCYBaHHA OpPraHi3miB 40
YMHHVIKIB HEXVBOI NpMpoau;

® MNPUCTOCYBaHHA OPraHi3miB 40O
cepenoBuLLA XUTTS;

® peaynbTaTu BIaCHMX CMOCTepe-
XXEeHb | OoCcnigiBs;

MOSICHIOE:

® qK BiAPI3HUTM XVBUI OpraHi3m Bij,
HEXWBOro NPUPOAHOro TiNa;

® BMJIMB YNHHWKIB CEPEeaOoBMLLA HA
XMBI OpraHiamu;

® 3B’A30K rpubis, 6akTepiil, POCH,
TBAPWH y NPUPOAI;

® DOJIb POC/VH, TBAPWH, rpunbis,
OakTepili B ekocnucTemMax;

poO3ni3Hae:

® HaMNOLWMpPEHILLi POCAVHN | TBAPUHU
CBOEI MICLLEBOCTI;

® OTPYIHI POCANHK, FPUOK, TBAPUHN
CBOEI MICLLEBOCTI;

ymie:

® BM3HAYaATW HA3BW POC/IMH, TBAPWUH,
rpubis 3a 4ONOMOrO0 aTnacis-
BM3HAYHMKIB;

OLiHIOE:

® 3HAYEHHS MPUPOOHUX | LUTYYHUX
€KOCUCTEM Y MPUPOLI Ta XUTTI
NOONHK;

BUKOPUCTOBYE:

® nonaTkoBi axepena iHGopmauii ons
BWUKOHAHHS HaBYa/ibHOrO
3aBAaHHS, BUBYEHY MPUPOAHNYO-
HayKOBY JIEKCUKY B CAMOCTINHUX
YCHUX NOBIJOMNEHHSX

Ekckypcis (BignoBsigHo 40 MicUeBUX yMOB):
® 10 300MapKy, XMBOro KyTO4KY, ByaAnHKy npupoam, KpaesHaB4oro

My3elo, Ha pepmy ToLLO
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3MiCT HaB4YaJNIbHOroO
Martepiany

K-Tb
ron

JAepxaBHi BUMOruv A0 piBHSA
3arasibHOOCBITHbOI NiArOTOBKU
Y4HIB

O6nagHaHHS:

e repbapii; 306paxeHHs
(poTorpadii, manoHkm)
pPOCAWH, rpnbiB, TBAPWH,
BakTepil;

® aTIacn-BU3HAYHUKY POCIINH,
TBapVH, rpubis.

AdemoHcTpauis:

® KNiTUHHOI ByO0BU OpPraHiamis;

e KonekLin 306paxeHb (y ToMy
4YUCNi eNeKTPOHHUX) POCIINH,
rpunbis, TBapuH, 6akTepili.

OpraHi3auisi cnocTepexeHb:
® 32 OCHOBHVMMU BIACTUBOCTSI-
MW XMBUX OPraHiamis

6 Tema 3. JliogMHa Ha nnaHeTi
3emnqa

JliogyHa — 4acTuHa npupoau.
3B’A30K N0AMHN 3 NPUPOJOIO0.
3MiHM B Npupoai, Wo BUHN-
KaloTb YHACIAOK NPUPOOHNX
YMHHWKIB | 4iANbHOCTI NIOONHN.
ExonoriyHi npobnemun Ta ix
PO3B’A3yBaHHS (30epexeHHs
6ionoriYyHOro pisHOMaHiITTS,
6opoTbOa 3i 3HULLLEHHSAM NiCiB i
ONyCTENOBAHHSAM, 3aXUCT nna-
HeTu Bif, 3aOpyaHEHHS Pi3HNUX
BMAiB).

OxopoHa npupoau. YepeoHa
KHMra YkpaiHu. 3anoBigHuku,
3aKa3HWUKW, HaLiOHaNbHI Napku
Ta iX 3HaYEHHS st 36epPeXeHHs
npupoau 3emi

MpakTun4Hi po6oTN
2. CknapgaHHs YepBOHOI KHUMK
CBOEI MiCLLEBOCTI.

MiHi-npoekt

(Ha B1bip)

* Yy He nepeTBOpPUTLCA 3emns
Ha nycTeno?

Y4yeHb/yyennuys

Ha3uBae:

e nxepena 3abpyaHEeHHs HABKOJIMLL -
HbOIO CEPEenoBMLLA;

® Hacnigkn 3abpyaHEHHS HABKONMLL-
HbOIO CEPENOBULLA;

® BaXJIMBI €KOJIOriYHi NpoBnemMn
CBOEi MICLIEBOCTI;

® NPUPOLOOXOPOHHI 06’ EKTU i1 TEepU-
TOpIii CBOro perioHy;

HaBOA4WUTb NPUKIa[N:

® BMAMBY JIIOAMHN HA NPUPOAY i Npu-
poam Ha NOANHY;

® DOCJ/INH | TBAPUH CBOET MiCLLEBOCTI,
L0 iX 3aHECEHO A0 YepBOHOI KHUTU
YkpaiHu;

MOSICHIOE:

® 3B’A30K JIIOANHN 3 NPUPOAOIO;

® 3MiHM B NPUPOAI, WO BUKIMKAHI
MPUPOOHUMU YNHHUKAMW | AisNb-
HICTIO NIOAVHU;

® MpU3HaYeHHs YepBOHOI KHUMN i
NMPUPOOOOXOPOHHUX TEPUTOPIN;

BUCJIOBJIIOE CYAXKEHHS:

® 111040 HeOOXiAHOCTI OXOPOHM NPU-
poan i pauioHanbHOro BUKOPUCTaH-
HA NPUPOLHNX PECYPCIB;




e JlocnigXeHHS eKONMOTiYHUX
npo6nem CBOET MiCLLEBOCTI

16 MPUPOLIO3HABCTBO
K-Tb 3MicT HaBYaNIbHOrO AepxaeHi BUMOrM Ao pisHs
ron matepiany 3aranbHOOCEITHLOY NIATOTORKN
YuHIB
6 AocnigHnubknii NpakTUKyMm | BUSIBNISIE:

° BepexsnBe CTaB/IeHHS A0 NPUPOAK;

AOTPUMYETbCSH:

® eKOJI0rYHUX HOPM NOBELIHKN Y
npupoai

O6napHaHHSN:
e YepBOHa KHUra YkpaiHu.

AdemoHcTpadis:

e 306paxeHb PiaKiICHMUX POCNH
i TBAPUH CBOEI MiCLLEBOCTI,
L0 iX 3aHECEHO A0 YepBOHOI
KHUM YKpaiHu;

® Bigeomartepianis Npo
€eKonoriyHi npobnemu Ta Wns-
X1 iX PO3B’A3YBaHHS, OXOPOHY
npupoaun, NPUPOAOOXOPOHHI
TepuTopii YkpaiHu.

OpraHi3auis cnocTepeXxeHb:

® 3a NPUPOLOOXOPOHHOIO
LIANbHICTIO IIOAEN Y CBOIN
MiCLLEBOCTi
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NMPOrPAMY YKJIANIN:

Finb6epr T. I'., 3aBinyBay kadenpu Teopii Ta METOANKN
NPUPOLHNYO-MaTeMaTUYHUX OUCLUMIIIH Ta TEXHOJIOTIN
XMenbHNLUBKOro 061aCHOr0 IHCTUTYTY NICASANNIOMHOI NegaroriyHoi
OCBITWU, KAHAMOAT reorpa@ivHnx HayK, OOLEHT (KepiBHUK rpyru)

Kps4ko I. 1., 3aBiayBad BioAiny HayKOBO-TEXHIYHOT iIHpOpMaLi
[oNoOBHOI aCTPOHOMIYHOT 0O6CepBaTopil
HauioHanbHOi akagemii Hayk YkpaiHm

Cak T. B., 3aBigyBay nabopartopii iHTEHCMBHOI NeaaroriyHoi Kopekuji
IHCTUTYTY cheujanbHOT Negarorikn HauioHanbHOI akagemi neaaroriyHux
HayK YKpaiHu, AOKTOP NCUXONOriYHNX HayK, npodecop

beckoBa H. B., Ha4yanbHVK BigAiny nenapTamMeHTy
3arasibHOI CepenHbOi Ta AOWKiNTbHOT OCBITH
MiHicTepcTBa OCBITY | Haykn YKpaiHu

Diyarino C. C., roNoBHUIA cneuianicT 3aranbHoi cepenHboi
Ta OOLWKINbHOI OCBITU MiHiCTEepCTBA OCBITW | HAYKM YKpaiHn
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BIOJIOT'IA

IIporpama
IJIS 3aTaJbHOOCBITHIX HAaBUAJBHHUX 3aKJIagiB*

6—9 kaacu

IlogcHIOBAJIBHA 3aNIUCKA

l lanaJIbHa mporpama 3 6iojiorii JJisT OCHOBHOI IITKOJU PO3pobJieHa

BiZITOBiIHO 0 OCHOBHUX ITOJIOKEHD [[ep:KaBHOTO CTaHAAPTY 0a30BO1

Ta MOBHOI 3araJibHOI cepeIHbOI OCBiTH i cIpAMOBaHAa Ha peaJjisalliio Bu-
MOT OcBiTHBOI rauysi «IIpupomosHaBCTBO» Ta BUMOT [0 3araJIbHOOCBIT-
HBOI IIiATOTOBKM YUHIB 3 O6ioJorii.

HasuanHus 6iojiorii B OCHOBHIM IIIKOJII CIIPAMOBaHe Ha peaJisalliio Ta-

KUX 3aBJaHb:

R/
0.0

3aCBOEHHs B3HaAHb WIOAO pPOJi Oiosoriumoi Hayku y QopmyBaHHI
CcyJyacHOI HAyKOBOI KapTHWHUW KWBOI HPUPOAN; METOIIB Ni3HaHHA
JKMBO1 IPUPOAU; 3aKOHOMipHOCTEH »KUBOT IPUPOAM; OYIOBU, JKUTTE-
IiAJBHOCTI Ta POJIi JKUBUX OPraHi3MiB;

¢dopMyBaHHS YABJEHDb PO IIPUPOAY AK CHUCTEMY, IO PO3SBUBAETHCH;
PO JIOAUHY AK 0iocoIlialbHy icTOTy;

dopMyBaHHSA €MOI[IAHO-I[IHHICHOTO CTaBJI€HHS OO0 KUBOI IPUPOLU;
TOTOBHOCTI ZI0 OIiHKY HACJiAKiB MifAJbHOCTI JIOJAUHHI IIOA0 IPUPOJI-
HOT'O CepesoBUIIa, BJaCHOI'0 OPraHisMy, 30pOB’ A iHIIuX JI0eil;
yCBiOMJIeHHS 3HAUEHHA 6i0J10Ti1 B JKUTTI JIIOAUHY 1 CYCHiIBCTBA;
OBOJIOMiHHS YMiHHSIMHI 3aCTOCOBYBaHHSA 0i0JOTiUHMX 3HAHD JJIS I10-
SCHEHHS IPOIeCiB Ta ABUII] JKUBOI IPUPOAH, YKUTTEAIAILHOCTI BJac-
HOT'O OpPraHiaMy; 3[iiCHEHHSA CIIOCTEPEIKEHD 3a JKUBUMMU OpPraHisMaMu
Ta CTAHOM BJIACHOTO OpraHiamMy; mIpo@ilakTUKM 3aXBOPIOBAHb, TPaB-
MAaTHU3MY, MIKiIJIUBUX 3BUYOK; BUKOPUCTAHHSA IPUJIaIiB, iHCTPYyMeH-
TiB; IPOBENEHHS IPOCTUX 0iOJOTIUHUX MOCJiIKeHb; poOOTH 3 Pi3HU-
MU JxKepesaMu iHopMmarii;

PO3BUTOK Mi3HABAJIbHUX iHTEpPECiB, CHPAMOBAHNX HA OTPUMAaHHA HO-
BUX 3HAHB IIPO JKUBY IIPUPOY;

iHTeIeKTyaJbHUX YMiHb Ta TBOPUUX 34i0HOCTEI.

* IIporpama «Biosiorig» 3anpoBam:kyeTbea 3 2014/2015 HaBYabHOTO POKY B 6 KJyacax
3araJIbHOOCBITHIX HaBYAJIbHUX 3aKJA[iB i3 HaBUAHHAM YKPAIHCHKOIO MOBOIO, a TaKOMXK
pocificbKOI0 Ta iHIIMMY MOBaMU HAI[iOHAJBHUX MEHIIIVH.
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ITporpama 3 6ioJiorii po3po0JieHa 3 ypaXyBaHHAM TAKUX 3MiCTOBUX JIi-
Hili: pisHOMAaHITHICTEL Ta €BOJIOIiA OpraHiuHOTOo CBiTY; OioJoriuHa mpuU-
poza Ta colfiajbHa CYTHICTh JIOAMHN; PiBHI opraxisallii :K1uBoi Ipupoau.

VY smicT 3akjaameHo QPYyHKIIiOHAJIBHO-I[IIiCHU, CHCTEMHO-CTPYKTYP-
HUM, eKOJIOTIYHUM, icTOPpUYHUN Ta mopiBHAMLHUN migxoxu. Ile 3abes-
neuye (opMyBaHHSA YABJIEHb IIPO IiJIiCHICTH KMBUX cuUCTeM 0e3 3aiiBoi
meraJsizaiii Mmop@osorii Ta amaTomii 6iosoriuHuX 06’€KTiB; 30CcepemKye
yBary Ha BUBUEHHIi IIPOIECiB JKUTTENIAIBLHOCTI, POJIi KOKHOI YacTUHU
opraHismMy y (pyHKIIiOHYyBaHHi I[ijioro; cipuse (GoOpMyBaHHIO YSBJIEHb
Ipo 3B’A30K JKMBUX OPraHiaMiB i HeKXMBOI IIPUPOAU, 3B’ SA30K JIOAUHU
i mpuponu, (hopMyBaHHIO CTpaTerii MOBeIiHKM CydYacHOI JIIOAUHHN Y 0io-
cepi. IIporpama HaIli/II0€ Ha BKJIOUEHHA Y 3MIiCT MaTepiaay MiciieBoro
3HAYEHHS.

Hasuanbuuii MmaTepian BUKJIAAeHUIA B IIporpaMi 3a JiHiliHO-KOHIIeH-
TPUYHUM IIPUHITAIIOM HAa OCHOBI IPOBIAHUX 3MiCTOBUX JiHiN y TaKiit mmo-
CJIiTOBHOCTi: KJIiTHMHA, ONHOKJIITUHHI OpraHisamMu, pocanHu, rpudu, TBa-
puHH, JIOINHA, OCHOBU CHUCTEeMHOI 6iojorii (cyuacHmui aHAJIOT 3arajJbHOL
GioJjiorii, 1110 BKJIOUa€e MUTaHHA Oioximii, ruTos0rii, reHeTuKMu, 6ioIorii
PO3BUTKY, Teopii eBoJto1ii, ocHOB (isorenii, ocHOB eKoJorii).

Ocob6smBicTIO TporpamMu 6-ro Kaacy € mocaigoBHe GyHKI[iOHATbHE 0-
SCHEHHS IIPOIECiB JKUTTENIAIBLHOCTI IS KJIITHHHOTO i OpraHiaMoBOTO
PiBHIB Ha IpHKJAAL OAHOKJIITUHHUX Ta 0araTOKJITMHHUX OPTaHisMiB
(KBiTKOBUX pocJivH Ta rpubiB). 3MicT mporpamu mepeabdbavae po3movyaTu
BUBUYEHHS KMBOI IIPUPOIYN 3 BUBUEHHS OYIOBU KJIITHUHU, AK CTPYKTYP-
HO-QYHKITiOHATBHOT ofuHUII sKUBOTO (TeMa «KiiTuHa») Ta AK camMoCTiii-
HOTO opraHismy (Tema «OmHOKJiITHMHHI opraHidamm»*). Posraamaerbcs
pPisHOMAHITHICTH OMHOKJIITUHHUX OPraHi3MiB Ha IPUKJIALI OKPEeMUX BHU-
IiB, iX IOIIMPEHHS Ta POJb Y IPUPOAL W KUTTI JoguHu. PopmMyeThCs
YABJEHHS IIPO BificyTHiCTh UiTKOI Meski y OyaoBi Ta pyHKIioHYyBamHi
MiK pociMHAMU Ta TBAPpUMHAMHU HA OSHOKJIiTHHHOMY pPiBHi. OcobuBocTi
Oy/I0BU OpraHiB KBiTKOBUX pociuH (TeMa « PocauHM» ) pO3TIAAAIOTHCA ¥
3B’SA3KY 3 iX OCHOBHUMU (QYHKI[ISIMU, II0 CIIPUAE (hOPMYBAHHIO ITOHAT-
TS IIPO OPTaHi3M POCJMHU SAK IiIicHY cuctemy. Tema «PismomaniTHiCTD
POCJIMH» BUBUAETHCA B iCTOPUUYHOMY acCIeKTi 1 MOPAAKY YCKJIaTHEHHS
OyIOBU POCJINH, IIOUYNHAIOUN 3 BOJAOPOCTEH i 3aKiHUYIOUM ITOKPUTOHACIH-
HuMu. Ha nmpomy erari (popMyeTbcA YMiHHS BUAIJISATH iCTOTHI O3HAKU
TPyl OpraHiamis, IIOPiBHIOBATH OPTaHi3MM i poOMTH BMCHOBKH HAa IIij-
cTaBi MOpPiBHAHHSA. 3MiCTOM TeMHU IiepeadaueH0 BUBUEHHS €KOJOTiUHUX
TPYII POCJHMH TA POCJUHHUX YIPYIIOBAHb SIK PE3YJIbTATy IIPHUCTOCOBAHOC-
Ti POCJIIMH IO YMOB cepenoBuina. 3MicT remu «I'pubu» cupsaMoBaHUil HA

* Tema «OQHOKJIITUHHI opraHisMu» MoKe BUBUYATUCH Hicias Temu «Kiituma», a6o micuas
TeMu «I'pubu».
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BUBUEHHSA 0COOJMBOCTEl IprbiB MOPiBHAHO 3 POCAMHAMHU i TBapUHAMU
Ta OCHOBHUX €KO0JIOTO-TPO(MiuHUX IPyIl rpubiB, iX 3HaUeHHA V IPUPOIL i
KUTTL JIIOOUHN.

IIporpama 7-ro KIacy mpOJIOB/KY€E Ta Po3BUBa€e (MYHKITIOHATBHUI Ta
MOPiBHAJBHUU IMiAxXoAu. ¥ BCTYIi BHUBYAIOTHLCSA O3HAKM, AKi BJIACTUBi
yciMm TBapuHaM i BiApisHAIOTE X BiJ iHIINX rpyn opradismis. 3micT TeMu
«PisHOMAaHiTHiICTE TBapuH» Iependavae OrJAl OCHOBHUX I'PYII TBapPUH.
Oco0auBicTIO € BUBUEHHSA TiMIbKY BU3HAUAJBLHUX O3HAK OyaoBu Ta 06io-
JIOTiYHUX 0COOJIMBOCTEIl OCHOBHUX T'PYII TBAPUH. 3HAUHY yBary OpPULIi-
JieHO (DOPMYBAHHIO 3HAHD IIPO IPUCTOCYBAHHS OPraHi3MiB 10 CepemoBMILI
icuyBanusa. ¥ Temi «IIpoiiecu :KUTTEAIAILHOCTL TBAPUH» PO3TJIAIAIOTh-
cs 3arajibHi 3aKOHOMIPHOCTI (DYHKIIiOHYBaHHSA TBAPUHHOTO OpPraHiamy,
MOPiBHAJBHUN aHANi3 OyAOBM TBAPUH Pi3HUX I'PYN Y B3a€EMO3B’A3KY 3
VCKJAOHEHHAM iXHiX QYHKIIiH K pes3yjabTaT aJanTallii o cepemoBHII]
icayBauH4A. [Ile ogHi€!0 0COOIMBICTIO TPOTPAMHU 7-TO KJIACy € BKJIIOUEHHA
Temu «IloBegiHKa TBapUH» .

CTPYKTYypPYBaHHS HaBUAJBLHOTO MaTepialy y TaKUi CII0Ci0 JO3BOJIUTDH
chopMyBaTH B YUHIB CICTEeMY 3HAHB IIPO OCOOJIMBOCTI IPOIIECiB JKUTTETI-
SAJBHOCTI TBAPUHHOTO OPTaHi3ZMy, Pi3HOMaHiTHICTh TBAPUH Ta IXHIO POJIb
Y IPUPOIi.

3aBepiryeTbca Kypc Oiosorii B 7-my KJjaci temor «Opranismm i
cepeoBUIlle iCHYBAHHSI», AKa Iependavae (OPMYBAHHS IIOHATH IIPO
B3a€MO3B’A3KHM MiK OpraHisMaMu i YMHHUKAMU CepeOBUIA iCHYBaHHS
Ta CUCTEMATHU3AIliI0 3HAHB, OTPUMAHNX YUYHAMH IIiJ] YaC BUBUEHHS IIPU-
POI03HABCTBA.

Y 8-my kmaci mporpamoio nependaueHO BUBUEHHS OPTaHisMy JIIOIM-
HU 3a (DYHKI[iOHAJBbHUM IIPUHIIMIIOM i HasBM TEM BiJIIOBiZaioTh BayK-
JUBUM (PYHKIIIAM opraHiamMy. 3MicT copsaMoBaHuii Ha (DOPMYyBaHHS IIO-
HATTSA IIPO OPTraHisM JIOAUHN AK CKJIALHY 0araTOKOMIIOHEHTHY IILJIiCHY
bioJioTiuHy cucTeMy, 10 (DYHKI[IOHY€E B OCOOJIMBUX YMOBAaX COIiaIbHOTO
cepemoBuUIa; (POPMYBaHHA CBiJoMOI MOTHBAILII 3JT0POBOT0 CIIOCOOY KUT-
TS, BiATIOBiZaIbHOCTI 3a BiIacHE KUTTSA i 3M0pOB’ 4.

3MmicT mporpamu 9-ro Kiacy cupAMOBaHUI Ha (OPMYyBaHHA 3arajb-
HOOiOJOTiYHMX IIOHATh Ta HAYKOBOI KapTHUHH KHBOI mpupoau. Ha-
BUAJBHUI MAaTepiaJ BUBYAETHLCS 3a PIBHAMU oOpraHisarii KHBOTO.
V3araJabHIOIOTHCA 1 JOTOBHIOIOTHCA 3HAHHA PO CTPYKTYPU Ta PYHKI[IOHY -
BAaHHAKJIITUHU, IK OGUHUII 3JKMBOT0, QYHKI[IOHYBAaHHSI HaJOPTaHi3MOBUX
cucrteM. Po3risgmaioThcss 3aKOHOMIPHOCTI ycHagKyBaHHsS O3HAK, IIEpPC-
MeKTUBU PO3BUTKY Cy4YacHOI 6iosioriunoi HayKu. @opMyeThCA YABIEHHSI
PO iCTOPUYHUI PO3BUTOK Ta €IHiCTH OPTAHIUHOIO CBiTYy.

Y maBuanHHi O6iosorii mpoBigAHYy poJb Bifirpae misHaBaJbHA Oifjb-
HiCTbh, CIPSIMOBaHAa Ha OBOJIOJiHHA MeTOJaMI HayKOBOIO Mi3HaHHA, IKa
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peasizyeThbcs y mporpamMi uepes JabopaTOpPHi JOCTiAKeHHs, IPaKTHYHL
Ta Ja60paToOpHi poOOTH, JOCTIMHUIILKUNA IPAKTUKYM, IIPOEKTH.

Jlabopamophi 0OocnidicenHns 3a0e3MeuyioTh IIPOIECYaJbHY CKJIa-
IOBY HaBUaHHSA 0iojiorii, BUKOHYIOTHCA HA YPOIli Pi3HUMHU CIIoCO0aMU
(bpoHTANBHO i KEPiBHUIITBOM YUYHUTEJNd, I'PYIOI0 abo iHAMBimyaabHO
3a HQJIAaHUM ILJIAHOM) B IPOIeCi BUBUEHHA HABUAJIBHOTO MaTepialy 3 BU-
KOPHUCTAHHAM HATypaJbHUX 00’€KTiB, repbapHuX 3pasKiB, KOJEKIIiii,
MojeJieit, MyJIsiaKiB, 300paskeHb, BiteomarepianiB. MeTa Takoi gisasHOC-
Ti — PO3BUTOK B YUHIB YMiHHSA cIOCTepiraTu, OnuCcyBaTU, BUMLIATH ic-
TOTHi 0O3HAKHU 0i0JOTiYHMX 00’€KTiB, BUKOHYBATU PUCYHKHU 0i0JOTiYHUX
00’eKTiB, pOOUTH BUCHOBKU; (JOPMYBaHHSA HABUUYOK KOPUCTYBAHHS Mi-
KPOCKOIIOM, PO3B’sI3yBaHHsA MidHABAJbHUX 3aBAaHb TOIIO. JJabopaTopHi
NOCJTiIKeHHSA He IIiAJAraroTh 000B’sI3KOBOMY O(POPMJIEHHIO B 3OIIHTI.
ITpuitoMmu BUKOHaHHSA Ja00paTOPHUX JOCIIiIKeHb Ta iX peecTpallid Bu-
3HAYAIOTHCA YUUTEJEM i 4ac YPOKY.

Ilpakxmuyni ma JnabopamopHi podomu BUKOHYIOTBCA 3 METOIO 3a-
KpimieHHs abo ImepeBipKu 3aCBOEHHSA HABUYAJLHOIO MaTepiajy Ta piBHA
c()OPMOBAHOCTI IPAKTUUHNX YMiHb i HABUYOK. BUKOHYIOUI MpaKTUUHi Ta
JabopaTopHi pobOTH YUHI JEeMOHCTPYIOTh: HABUUKMU POOOTH 3 HATYPAJb-
HUMU 00’ €KTaMU, MiKPOCKOIIOM Ta JIabopaTOPHUM O0JIafHAHHAM; YMiHHSA
pospisHaTH OiosoriuHi 06’eKTH, PO3B’A3yBaTH IIi3HABAJIBLHI 3aBAAHHA 3a
iHCTPYKTUBHOIO KapTOUKOIO; YMiHHSA HOPiBHIOBATH, POOUTU BUCHOBKH,
posB’a3yBaTu BupaBu Ta 3agadi Toimo. [IpakTuuni Ta 1abopaTopHi podboTu
0(hOPMIAIOTHCA YUHAMH B 30IIIUTi Ta 000B’ I3KOBO OI[iHIOIOTHCS.

HocaioHuuyvkuil npakmurxym nependadae camocriiiny (abo 3 goro-
MOT0OI0 ZOPOCINX) POOOTY VUHIB y mosaypounuii uac. Moro mera — Bu-
pobaeHHsS 0COOMCTOTO MOCBiAY MOCHiIZHUIIBKOI MisSJABHOCTL y IIpoleci
PO3B’sA3yBaHH4A ITIidHABAJILHUX 3aBAAHbD.

3 MeTOI0 CTUMYJIOBAHHS ITidHAaBAJbHOI AiAJbHOCTI yUHIiB IIporpa-
MOIO 3aIpPOIIOHOBAHO OPi€HTOBHI TeMM HPOEKTiB. YuHAM 6—7 KJja-
CiB IIPOMOHYIOThCA AJI BUKOHAHHSA ITidHaBaJbHI MiHi-IIpOEKTH, MeTa
AKUX — (POPMYBaHHSA YMiHHS 3HAXOAUTH HeoOXimHy iH(popmMaItiro npo
JKMBi opraHiamMu B pidHUX AKepesiax (Y TOMY YUCJIi 3 BUKOPUCTAHHAM
iHQopMaIiiHO-KOMYHIKAIIiAHUX TeXHOoJOoTil). Yumam 8—9 Kiacis
IIPOIMOHYIOTHCS MPOEKTU MPAKTUKO-OPI€HTOBHOrO Ta AOCJiTHUIIBKOTO
cupAMyBaHHA. [IpoeKkTH po3po0aai0Th OKpeMi YUHi abo rpynu yUYHIB y
mmpolieci BUBYEHHS HaBUAJIbHOI Temu. Popma MpeAcTaBIEHHS Pe3yJib-
TaTiB IIPOEKTY MOJKe OyTH Pi3HO0: y BUTJISAAL IIOBiIOMJIeHBb, IIPE3€H-
Tarnii, BUTOTOBJIeHHS OYKJIETiB, MJIAHIIETiB, adb00MiB ToIimo. IIpoekT
MOJKe OyTU KOJIEKTUBHUM i BUKOHYBaTHUCh Ha ypoIlri. A 3axucTy mpo-
eKTiB Mo:ke OyTH BUALJIEHO OKPEMUI YPOK a00 YaCTUHY BiAIIOBiIHOTO 3a
3MiCTOM YPOKY.
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Posmogin rogun y mporpami opieHTOBHHUII. YUnTeIb MOXKE apTyMeH-
TOBAHO BHOCHUTH 3MiHU 0 PO3IOAiNY 'OAWH, BiABeqeHNX IIPOrpaMo0 Ha
BUBUEHHS OKPEMUX T€M, 3MiHIOBATH IIOCJIiJOBHICTh BUBUEHHS IIUTAHDb Yy
MeKaX TeMH, ITPOIIOHYBATHU BJIACHY TEMATUKY IIPOEKTIB Ta HOC/IiAHUIIL-
KOT'O IIPAKTUKYMY.

IIporpamoro mependaueHo pe3epBHUIl Uac, AKUI MOKe OyTU BUKOPUC-
TAaHUHA y4YuTeJeM Ha BJACHUII PO3CYI AJA opraHisarmii pismomamiTHHX
¢dopM HaBUATBLHOI HisJIBHOCTi: eKCKYPCiii, IIPOEKTHOI Ta JOCIIIHUIILKOL
IiAJABbHOCTI YyUHiIB, pOOOTH 3 HJOLATKOBUMH JsKepejgaMu iHdopmairii, Ko-
pexIrii Ta ysaraJbHeHHs 3HAHb.
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6 knac
70 roa, 2 rog Ha TMXXAEeHb, 5 rogq — pe3epBHi

JAep>XaBHi BAMOru W,oA0 pPiBHSA

Bionoria — Hayka npo XuTT4.
OCHOBHI BNacTUBOCTI XM1BOTO.
Pi3HOMaHITHICTb XNTTA (Ha Npwu-
Knagax TBapuWH, POCnuH, rpubis,
BakTepiit). MoHATTS npo Bipycu.
Haykn, WO BMBYAIOTb XUTTS.
MeToau BUBYEHHSA OpPraHi3MiB.

AemMoHcTpauia:

* Konekuin 306paxeHb (y Tomy
YUCJ1i €NIEKTPOHHMX) POCIINH,
TBapWH, rpnbis, 6akTepil

K-Tb 3micTt . s
. 3arasibHOOCBITHbOI MiAroTOBKMU
roa HaB4YaJibHOro marepiany .
Y4HIB
4 |Betyn YueHb/yueHuus

Ha3uBae:

° OCHOBHi BNacTMBOCTI XMBOro (picT,
PO3MHOXEHHS!, B3aemopia i3 30-
BHILLHIM CEPefoBULLEM);

® BigMIHM XNBOrO Big, HEXNBOTO;

OCHOBHI Fpynu opraHi3mis (pPOCAnHN,

TBapuHU, rpubu, 6akTepii);

* MPUYNHU PIBHOMAHITHOCTI XXMBUX OP-
raHiamiB;

° HayKu, L0 BUBYAIOTb XUTTS;

* METOAM BMBYEHHS OpraHiamie (cno-
CTEPEXEHHS, OMuUC, MNOPIBHAHHS,
EeKCNepuMEeHT);

HaBoOAUTb NPUKIA[N:

* 3aCTOCYBaHHS 6iONOriYHUX 3HaAHb Yy
MPaKTUYHIN OiSAbHOCTI N0ANHN (Me-
OWNUNHI, CiNnbCbKOMY rOCMOOapCTBi,
y crnpasi OXOPOHU NPUPOAM TOLLO)

10

Tema 1. Knituna

KniTMHa — oguHMUSA XNBOro.
IcTopia BUBYEHHSA KNiTUHW. Jlyna.
Mikpockon.

bynoBa knitTmHM Ha  CBITNO-
ONTUYHOMY Ta  ENEKTPOHHO-
MiKPOCKOMIYHOMY PIiBHSAX.

BynoBa pOCAWHHOI i TBAPUHHOI
KNITUHW.

HaaxoO)XeHHS PevyoBUH Yy KNiTU-
HY. YTBOPEHHS HOBUX KIITUH.
PicT knituH.

OCHOBHi MONOXEHHA  KNITUHHOT
Teopii

YuyeHb/yueHuus

Ha3uBae:

® OCHOBHi QYHKLIi KNiTUHW: piCT, pO3-
MHOXEHHS, OOMIH 3 HaBKOJIMLLIHIM
cepenoBULLEM;

* iMeHa BYEHMX, siki 3p0OUIN BHECOK Y
BUBYEHHS KNiTUHK (P. Tyk, P. BpoyH,
T. LLBaHH, M. LLinenaen);

® OCHOBHi €JIEMEHTU CBITNOBOr0 Mi-
Kpockona (06’ekTuB, oKynsp, A3ep-
Kano, NpeaMeTHU CTONNK, TBUHT
HanaLwTyBaHHS YiTKOCTI);

* DEYOBMHU, WO BXOAATb OO0 ckiaay
KNTUH;

* CKNafoBi YaCTUHWM KNITUHW;

® CnifibHi 03HaKM POCNHHOI | TBAPWUH-
HOI KNiTUH;

* BiAMIHHOCTI POC/IMHHOI i TBAPUHHOI
KNiTUH;
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K-1b 3micT . L.
. 3araJsibHOOCBITHbOI NiArOTOBKU
rog, HaB4YaJIbHOro marepiany .
Y4HiB
AdemoHcTpauyis: ® OCHOBHI MOJNIOXEHHS KNITUHHOI Teo-
® KNITUH POCAWH i TBApVH 3a 00-| pii;
NMOMOrOl0  OMTUYHOTrO  MIKPO- | onucye:

ckona;

* KONekUin 3006paxeHb (y TomMy
Yucsi - eIeKTPOHHUX)  KNITUH
POCHWH i TBAPUH.

JlabopaTopHi gocnigxeHHs:

e OYO0BU KNITUHM TUCTKA eN04ei;

* pyXy uMTOMAa3MM B KAiTUHAX
NncTka enogei.

lMpakTn4Hi po6oTN

1. Bynosa CBITNIOBOro MiKpOCKO-
na ta po6oTa 3 HUM.

2. BurotoBneHHs mikponpenapa-
TiB WKipKKM nyckn umbyni Ta pos-
rnag i 3a LONOMOrol ONTUYHOIO
Mikpockona

* iCTOPIO BUBHEHHS KNITUHW;

* pesysbTaTh BNACHUX CNOCTEPEXEHD;

XxapakTepusye:

* DICT KNiTUH;

MOSICHIOE !

* POJiIb XPOMOCOM Y NOAIMI KNITUH;

e GioNioriyHe 3Ha4YeHHs NoAiNny KiTuH;

po3ni3Hae (Ha MaJlloHkax, potorpa-

isix):

® POCJINHHY | TBAPUHHY KNITUHWY;

* CKJ1afo0Bi YACTUHU KNITUHU (KITITUHHY
MemO6paHy, uuTonnasmy, s4po, Ba-
KYOJI0, XJIOPONAaCTU, MITOXOHAPIT);

po3ni3Hae (Ha mikpornpenaparax poc-

JIMHHUX KJTITUH):

* uMTONNa3My, BaKyoslio,
06010HKY, 90p0;

ymie:

* HanawTyBaTW LWKINbHUA OMNTUYHWUNA
MIiKpOCKOMN Ta OTpMMaTtu 4iTke 30-
BOpaxkeHHs MiKpOCKOMiYHOro 06’exTa;

* BUrOTOBASAITU NPOCTI MiKponpenapa-
TU POCAVHHUX KNITUH;

AOTPUMYETbCS NPaBUI:

* po60TM 3 Mikpockonom Ta nabopa-
TOPHUM 00JIafIHAHHAM;

* BMKOHAHHS PUCYHKIB
00’€eKTiB;

POOUTbL BUCHOBKM:

* yCiOpraHiaMmu cknagarTbCs 3 KNiTUH;

* KNITUHM POCAWUH | TBapWH MaloTb
cninbHi pucn 6yoosu;

e kniTMHa Gyna BigkpuTa 3aBOSKN BU-
HaxoAy MiKpocKona;

e GiNblWIiCTb OpraHesn KJAiTUHU MOMITHI
Juwe nig enekTPOHHUM MIKPOCKO-
nom

KIMITUHHY

BionoriyHmx
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opraHiamu. Mepexig,

[0 6araToKNiTUHHOCTI

Ameba, iHdy30pis — ogHOKIi-
TUHHI TBAPUHOMOAIOHI OpraHiamu
(cepepoBuLLa iCHyBaHHA, Mpo-
Lecu XUTTenianbHOCTI, 6ynoBa,
pPOJSib y MPUPOAI).

MansapiriHnin nnasmopnin, ou3eH-
TepinHa ameba — OAHOKMITUHHI
napasuTUYHi OpraHiamu.

EBrneHa seneHa.
XnamigomoHaga, xnopena — oa-
HOKNITMHHI BOOOPOCTi (cepeno-
BMLLA iICHYBAHHSA, NMPOLECK XUT-
TenisnbHoCTi, OypoBa, poSib Yy
npupoa;).

LOpixXaxi — oaHOKIITUHHI rpnbu.
BakTepii HaliMeHLi OJHOo-
KNITUHHI  Opraniamu. IxHa ponb
y npupoai Ta 3HAaYEeHHS B XUTTI
JIOANHMN.

BonbBokc, rybku, ynbea —
6araToKNiTMHHI OpraHiamu.

AemoHcTpauis:

* MikponpenapartiB OAHOKMITUH-
HUX OPraHi3MmiB;

* Konekuin 3o06paxeHb (y Tomy
YnCni eneKTPOHHMX) OLHOKI-
TUHHUX OpraHiamis, GaraTokJii-
TUHHUX OpPraHi3amiB 6e3 TKaHWH.

JlabopaTtopHe gocnigxeHHs:
* CNOCTEPEXEHHS iHDY30PIl.

MiHi-npoekT

(Ha Bubip)

* YoMy cKncae MoJIoko?
e KopucHui rnorypr.

* Xugi pinbTpUn

K-Tb 3micTt . e
. 3arasibHOOCBITHbOI NiAroTOBKM
rop, HaBYaNnbHOro marepiany .
Y4HiB
8 |Tema 2. OQHOKNITUHHI YuyeHb/yueHuus

Ha3uBae:

* cepenoBuLLa iCHYBaHHS OOHOKIITUH-
HUX OPraHi3miB;

e iM’S BYEHOro, AKWIA MnepwumMm no-
0ayrMB  OOHOKNITMHHI  OpraHiamMu
(A. JleBeHryk);

* 03Haku 6akTepianbHOI KNITUHK;

HaBoOAUTb NPUKIA[N:

* OOHOKJITUHHMX OPraHi3MiB;

* BUKOPWCTaHHA JIIOANHOK XNamigo-
MOHaaN, XN0penun, Apixaxis, bakte-
piin, ry6ok;

onucye:

* OyOOBY OOHOK/ITUHHUX OpPraHi3MiB
(Ha npuvknani BUB4EHUX);

* pe3ynbTaTh BllaCHUX CNOCTEPEXEHD;

xapakTepusye:

* MPOSABU XUTTELIANBHOCTI OOHOKJII-
TUHHUX OPraHi3MiB (KMBMEHHSA, ON-
XaHHS, N0APa3/MBICTb, PO3MHOXEH-
HS1, PYX);

* MPUCTOCYBAHHSA OOHOKMITUHHUX Op-
raHiamiB 0O cepenoBuLL, XUTTS;

® POJIb OOHOKIITUHHUX OpraHiamis B
eKkocucTemax;

* ocobnumBocTi 6yA0BU BOJILBOKCY, Y-
00K, YNbBY;

MOpPIBHIOE 3a BKA3aHUMUN O3HaKaMu:

* OYAOBY i NPOLLECU XUTTERIANBHOCTI
OLHOKNITUHHNX OPraHi3MmiB;

MOSICHIOE:

* MPUCTOCYBasIbHE 3HAYEHHS MEPEXO-
oy no 6araTokniTMHHOCTI;

po3ni3Hae (Ha ma’soHKax, ¢oTorpa-

Qisix):

* OOHOKJIITUHHI opraHiamu (i3 yucna
BUBYEHUX);

3aCTOCOBYE 3HAHHS:

° ana npodinakTukM iHPeKLUinHMX Ta
napasuTapHuUX 3axBOPIOBaHb;

AOTPUMYETbLCS rpaBuJl:

* po60TN 3 MIKPOCKOMOM;

pPO6GUTL BUICHOBOK:

* KNITUHU MOXYTb 6T CaMOCTINHUMM
opraHiamamu
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BIOJIOrsA

Adep>XXaBHi BAMOIu WoA0 PiBHSA

K-1tb 3micT . .
. 3arasibHOOCBITHbOI NiArOTOBKU
ron, HaB4YaNbHOro marepiany .
Y4HIB
20 |Tema 3. Pocnunu YueHb/yuyeHnus
PocnuHa — Xxnsuii opraHiam. Ha3uBae:
MDOTOCUHTES K XapakTepHa 0CO- | * OCHOBHi MPOLLECU XUTTEMIANbHOCTI
6/IMBICTb POCIINH. POC/INHU (PICT, XNBJIEHHSA, POTOCUH-
KuBneHHs (MiHepanbHe, MNOBi-| Tes, AMXaHHS, TPAHCMOPT PEYOBUH);
TPSIHE) POCHMH. [uxaHHs pPOC-|® YMOBW, HEOOXioHI ONs XUTTEAianb-
JINH. Pyxu pocnuH. HOCTI POCJINH;
BynoBa pocnvHu. KnitTuHuM poc- |® pevyoBUHM, HEOOXiaHI ANs XUBNEHHS
JIMH. TKaHWHM pocnuH. OpraHn| Ta AUXaHHSA POCINH;
POCIVH. * YMOBMU, 3a SKMX BigbyBaeTbcs GoTO-
KopiHb: 6ynoBa, OCHOBHiI PYHKLji| CUHTES;
(nornMHaHHA BOAW Ta YKPINJEHHS | * 03HaKW POCANHHOI KNITUHW;
y FPYHTI). * TKaHVIHW POC/H (TBIPHI, MOKPWBHI, OCHO-
MariH: 6ynoBa, OCHOBHI @YHKLIi |  BHI, NPOBIOHI, MeXaHiYHi) Ta iX PYHKLT;
(poTocuHTE3, razoobMiH, PIcCT,|® BeretaTMBHi OpraHM POCAMHU (KO-
BMMNApOBYBaHHSA BOAM, TpaH-| piHb, Narid: ctebno, NMCToK, 6PYHb-
CMOPT PEYOBUH). Ka) Ta iX OCHOBHI PYHKLLT;
PidHOMaHITHICTL Ta BMAO3MIHM |® BiOMIHHOCTI KOpeHennoay i kopeHe-
BereTaTMBHUX OPraHis. BULLA;
P0O3MHOXEHHA pocanH: cTaTeBe |* GOpPMU PO3MHOXEHHS POCAUH (CTa-
Ta HecTaTeBe. BeretatneHe po3- | TeBe, HeCcTaTeBe);
MHOXEHHS POCIINH. * crnocobu 3anuneHHs;
KBiTka — opraH cTaTeBOro pos- [* crnocobu NOLNPEHHS NOAIB;
MHOXeHHS1. CyuBiTTS. 3anuieH- |* yMOBM NPOPOCTAHHSA HACIHUHU;
HA. 3annigHeHHs. HaBoOAUTb NPUKIA[N:
HaciHnHa. Tnig, nowuvpeHHs | pyxiB POCAUH;
nnoais. * POC/IVH i3 BUAO3MIHAMW KOPeHst (3—4);
[MoHATTA Npo Knacuodikawilo poc- | POCANH 3 BUAO3MIHAMW MnaroHa Ta
JINH. MOoro 4actuH (3—4);
* cnocobiB BereTatMBHOr0 PO3MHO-
AdemoHcTpauis: XXEHHS POCNVH (3—4);

e gocnigis, WO NigTBEPOXYIOTb:
bOTOCUHTES; OUXaHHS; Buna-
POBYBaHHA BOAW; TPaHCMOPT
PEYOBMH MO POCAMHI; NOMn-
HaHHS KOpPEHeM BOAW; BMIUB
MiHepanbHUX PEYOBUH HA PO3-
BUTOK POCIH;

* MikponpenapatiB  BHYTPILUHbOI
OynoBwu KopeHs, ctebna, nMcTka

®* POC/INH 3 PISHUMMK TUMaMK CYLBITb,
PiBHMMWU TUNAMW MAOAIB, PISHUMMN
cnoco6amMu NOLNPEHHS NOAIB i Ha-
CiHHSA (3—4);

onucye:

* DICT KOPEHS, NaroHa;

* PO3BMTOK NnaroHa 3 6pyHbKWU;

* pocnign, Wwo niaTBepoxyTs GOTo-
CUHTE3, AMXaHHs, BMMNAPOBYBAHHS
BOAW, TPAHCMNOPT PEYOBMH MO POC-
JINHI, MNOTMNMHAHHA KOPEHEM BOAN,
BMJMB MiHEPA/IbHUX PEYOBMH Ha
PO3BUTOK POCIINH;

° MPOLEC 3anuieHHsl, MNPUCTOCYBaHHS
POCIIVH [0 Pi3HMX CrOoCcOOIB 3arnMIeHHs;

* PO3BUTOK POCAVHU 3 HACIHNHK;
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K-Tb
ron

3micTt
HaB4YaJNIbHOro marepiany

JAep>XaBHi BAMOru W,oA0 pPiBHSA
3arajsibHOOCBITHbOI NMiArOTOBKN
Y4HIB

JlabopaTopHi gocnigxeHHs:

e OyO0BU NaroHa;

e 6ynoBu BPYHbKY;

e 6ynoBY LMOBYINHY;

e 6ynoBW KopeHennony (Ha npu-
Ks1a4i MOPKBU);

e OYO0BU KBITKM;

e OYO0BU HACIHUHK;

e OynoBu nioaa.

AocnigHnubknii npakTUKym

° BeretaTMBHE  PO3MHOXEHHS
POCINH.

e JlocnigXXeHHsa npouecy pocTy

* BereTaTMBHUX OpPraHiB.

* CrnocTepexeHHs 3a PO3BUTKOM
naroHa 3 6pyHbKWU.

* TpaHCnOpPT pPEe4YoBMH MO pPOC-
JINHI.

e JlOoCnigXeHHA yMOB MNpOpOC-
TaHHS HACIHHS.

MiHi-npoekt

(Ha B1bIp)

e Jluctonag.

¢ KBiTW i KOMaxu.

* PoCnvHU-MaHAPIBHUKW.
¢ PocnuHu-xmxakm

¢ crnocoOu NMOLLMPEHHS N0AjB | HACIHHS;

* pe3ynbTaTi BNACHUX CNOCTEPEXEHD;

XapakTepusye:

* aBTOTPOMHUN TUM XUBJIEHHS;

* Oyn0BY KOPEHS Y 3B’A3KY 3 PYHKLiA-
MW NOMIMHAHHSA BOAW Ta YKPINJeHHs
Y IPYHTI;

* 6ynoBy cTebnay 3B’a3Ky 3 PyHKLIED
TPaHCNOPTY PEYOBUH;

* 6ynoBYy NUCTKA Y 3B’A3KY 3 PYHKLiA-
MU POTOCUHTESY, ra3006MiHyY, BUNa-
pPOBYBaAHHSA BOAN;

* OPYHbKY SIK 324aTOK MaroHa;

* KOpeHennig gk BUA03MiHEHUI KOPiHb;

* UMOYNINHY, KOPEHEBMLLE K BUOO3Mi-
HEHi Nia3eMHi NaroHu;

* KBITKY 9K OpraH ctateBoro po3mHo-
XEHHS POCINH;

* 3anigHEeHHs (3nUTTA CcTaTeBUX Kii-
TWUH, YTBOPEHHS 3UroTn);

MopiBHIOE 3a BKA3aHUMUN O3HaKaMu:

* npouecu GOTOCUHTEZY Ta ANXAHHS;

* cTateBe i HecTaTeBe PO3MHOXEHHY;

MOSICHIOE:

® 3HA4YeHHHA KOPEHEBOI CUCTEMMU;

* POJib CYyAWH i cuTonoAibHUX Tpybok
Y POCAVHI;

* 3HAYEHHS MiHepanbHOro Ta NoBiITPS-
HOIO XWBJIEHHS B XUTTi POCNNH;

* 3Ha4YeHHS GOTOCUHTESY, ANXaHHS, BU-
napoBYBaHHS BOAW B XUTTi POCIINH;

* GiosloriyHe 3HaAYEHHS BUAO3MIH Be-
reTaTUBHUX OpPraHiB (Ha npukiagax);

¢ BionoriyHe 3HaYeHHs CyLBiTb, MIOAIB;

po3ni3Hae (Ha MmaJltoHKax, gortorpa-

Qisx, mogensix):

® OpraHu PoC/NHY;

® YACTUHW KBIiTKM, HACIHUNHW;

BU3HA4YaE:

e cnoci6 3anuneHHs 3a OynoBolo
KBITKM;

* Crnoci6 NOLWNPEHHS MI0AIB i HACIHHSA
3a 0co6MBOCTAMM iX 6YyLOBUY;

yMie:

* PO3MHOXYBaTU POCINHU OOHUM i3
cnocobiB BereTatMBHOrO PO3MHO-
KEHHS;




28 EBIOJIoris
K-Tb 3micT AdepXxaBHi BM!VIOI'VI"I.I.I,PAO piBHA
. 3arasibHOOCBITHbOI NiArOTOBKU
ron HaB4YaNbHOro marepiany .
Y4HIB
* MPOPOLLYBATUN HACIHHS;
e ¢dikcyBaTu pesynbTatM Ccrnoctepe-
XEHb;
AOTPUMYETHCS NPaBuJ:
* po60TM 3 Mikpockonom Ta nabopa-
TOPHUM 00nagHaHHAM;
* BUKOHAHHS PUCYHKIB BionoriyHmx
06’€eKTiB;
3acToOCOBY€E 3HaHHS:
* [J19 0OrNS4y 3a POCNvHamu;
POOUTL BUCHOBKM:
* BiOMIHHOCTI pPOCAWH € HaC/iAKOM
iX 30aTHOCTI 40 GOTOCHHTESY;
* BUOO3MIHW OpraHiB POCANH MaloTb
NPUCTOCYBabHUIM XapaKkTep;
* NPO 3B’A30K OPraHiB y POCINHHOMY
opraHi3mi
12 |Tema 4. Pi3HOMaHITHICTb YueHb/y4yeHunus
pocnuH Ha3uBae:

BonopocTi (3eneHi, 6ypi, 4epBo-
Hi, iaTOMOBI).

Moxwn.
ManopoTi, XBOLLi, NAayHN.
[ONOHAaCIHHI.

[MokpuToHaciHHI (KBITKOBI).
EkonoriyHi rpynu pocnuH (3a Big-
HOLLEHHAM [0 CBiTha, BOAMW, TEM-
neparypm).

Kuttesi Gopmm POCINH.
PocnunHHi yrpynoBaHHs.
3Ha4YeHHsA POCNNH A5 iCHYBAHHSA
XUTTSA Ha nnaHeTi 3emns.
3HayvyeHHs POCVH AN IOANHMN.

AdemoHcTpauyia:

* repbapHUX 3paskiB, KoJek-
uin 306paxeHb (y TomMy yucsi
€JIeKTPOHHUX) POCIUH, pPOC-
JIVHHUX YrPYNoOBaHb.

JlabopaTopHi gocnigxeHHs:

° OyOOBM 3€/IEHUX HUTHACTUX
BOOOPOCTEWN;

* OYL0BU MOXY;

* Oy40BM NanopoTelt;

* OY[A0BMW roJIOHACIHHUX

* cepefoBuLLa iCHYBaHHSA BOLOPOC-
Teln, MOXiB, XBOLLIB, MiayHiB, nano-
pPOTEN, rONOHACIHHUX i MOKPUTOHA-
CiHHWX POCNH;

* rpynn POCAWH, SKi PO3MHOXYIOTbCS
crnopamu;

* MiCLLe YTBOPEHHS CMOpP Y MOXiB, XBO-
wiB, NaayHis, nanopoTe;

* rpynn POCHWH, SiKi PO3MHOXYKOTbCSH
HaCiHHAM;

* MiCLLe YTBOPEHHS HACIHHA Y rosioHa-
CIHHWX (Ha ripuKnani XBoviH1X) Ta no-
KPUTOHACIHHUX POCIIVH;

® OCHOBHI XUTTEBI GOPMU POCINH;

® OCHOBHi €KOJOTiYHI FPynn POCIVH;

®* OCHOBHI TUNW POCAVHHUX Yrpyno-
BaHb;

* PiaKiCHI POCANHU CBOET MiCLLEBOCTI;

HaBOAUTb NPUKJIa[uU:

* 3efieHnX (OOHOKMITUHHUX, HUTYac-
TUX), BypuX, YepPBOHMX, AiIaTOMOBMNX
BogopocTen (2—3);

* MOXiB, XBOLLiB, MaayHiB, nanopoTten
(2—3);

® FOJIOHACIHHUX i
POCNUH (4—5);

MOKPUTOHACIHHMX
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JAep>XaBHi BAMOru W,oA0 pPiBHSA

3. TopiBHSAAHHA OyOoBM MOXIB,
nanopoTen Ta NOKPUTOHACIHHUX
(KBITKOBMX) POCIVH.

4. BnsHayeHHa BUAiB KiMHATHUX
POCANH, NpuaaTHUX ONs BUPO-
LLYBaHHS B MEBHUX YMOBAaX.

MiHi-npoekT

(Ha Bubip)

* 9k yTBOpUBCA TOPD i Kam’siHe
Byrinna?

* BukornHi pocnmHum

K-Tb 3micTt . e
. 3arasibHOOCBITHbOI NMiAroTOBKMU
roa HaB4YaJNIbHOro marepiany .
Y4HIB
lMpakTu4Hi po6oTn ® POC/NH PISHUX EKONOTiYHUX rpyn

(2—3);

® POCJINH PISHUX XUTTEBUX GOPM (4—
5);

® MaHIBHUX POCINH PiI3HUX POCINHHUX
yrpynoBaHb: ficiB, cTenis, nyk, 6onit
(4—5);

* MPUCTOCYBaHb POC/ANH OO Cepeno-
BULLA iCHYBaHHS (4—5);

* BUKOPWCTaHHSA JIIOOMHOIO BOLOPOC-
Ten, MOXiB, XBOLLIB, MiayHiB, nano-
poTen, ronoHaciHHMX i NOKPUTOHA-
CiHHUX POCVH;

® CiIbCbKOroCnoaapCbknx POCUH;

onucye:

e OyooBy Tina BOOOPOCTEN, MOXIB,
XBOLLiB, MfiayHiB, NanopoTen, roso-
HaCiHHUX (Ha npwuknagi XBOMHUX) i
MOKPUTOHACIHHMX (KBITKOBUX) POC-
JINH;

* PO3MHOXEHHS BOAOPOCTEN (Ha npu-
Knagi 3eneHnx BoLOPOCTEN), MOXIB,
XBOLLiB, MfiayHiB, NanopoTen, roso-
HACIHHWUX | NOKPUTOHACIHHUX (KBITKO-
BWX) POCJINH;

XapakTepusye:

* 3anigHEeHHsA POCNH, SKi PO3MHOXY-
I0TbCHA Cropamu;

* 3anfigHEeHHs POCANH, IKi PO3MHOXY-
I0TbCSI HACIHHAM;

* 3Ha4YeHHA BOAOPOCTEN, MOXIB, XBO-
WwiB, nnayHis, nanopoTen, ronoHa-
CIHHUX | MOKPUTOHACIHHMX POCJINH Y
npupogai;

MopiBHIOE 3a BKa3aHUMUN O3HaKaMu:

* MOXM i BOOOPOCTI;

* MOXM i NANOpOTi;

® 1anopoTi i MOKPUTOHACIHHI (KBITKOBI)
POCNHY;

® rOJIOHACIHHI Ta MOKPUTOHACIHHI (KBIT-
KOBI) POCNNHY;

® POC/INHU PISHUX €KOJOriYHUX rpyn i
XUTTEBUX GOPM;




30 BIOJIOrsA
K-To 3micT HAepxaBHi BMMOTY LOAO PiBHS
. 3arasibHOOCBITHbOT NiArOTOBKMU
rog, HaBYanbHOro Marepiany

Y4HiB

MOSICHIOE BignoBigHUMU NpuUKaagamm:

* MPUCTOCYBa/IbHE 3HAYEHHS PI3HUX
XUTTEBUX GOPM Ta EKOJIOTHHUX rpyn
POCNNH;

* 3B’A30K MiX CKIaAOM POCINHHUX
yrpynoBaHb Ta ymMOBamMu cepenoBu-
lia;

po3ni3Hae:

* POCJ/INHU Pi3HUX rpyn (BOOOPOCTEN,
MOXIB, XBOLLB, NiayHiB, nanopoTen,
FOJIOHACIHHUX | MOKPUTOHACIHHUX
POCNNH);

® OCHOBHI XUTTEBI GOPMU POCIINH;

® OCHOBHI €KOMOTiYHI rpynn POCIVH;

® OCHOBHI TUMNW POCJIMHHUX Yrpyno-
BaHb;

ymie:

* BM3HA4YaTX Ha3BWM POC/IMH 32 LOMNO-
MOrO0 aTnaciB-BU3HAYHVKIB;

* BM3HA4aTW, 4O AKOI rpynun HanexuTb
pocnuHa 3a o3HakaMu 6yaooBu Tina;

POOUTbL BUCHOBOK:

e OGynoBa OpraHiamie — L pesynbrart
iX MPUCTOCYBaHHSA 0O YMOB Cepeno-
BULLA;

ouyiHIo€e:

* 3HAYEHHA POCAWH AN ICHYBaHHA
XUTTSA Ha nnaHeTi 3emns;

® 3HAYeHHS POC/IVH ANK NIOANHU
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JAep>XaBHi BAMOru W,oA0 pPiBHSA

Oco6MBOCTI XMBMIEHHS rPpUbIB.
OcobnueocTti 6ynoBu rpubis:
rpubHa KniTnuHa, rpubHunus, nno-
LOBE Tifo.

PO3MHOXEHHSI Ta MNOLIMPEHHS
rpubis.

Mpynn rpubiB: cUMBIOTUYHI
MiIKOPVU30YTBOPIOKOYI  LLUAMNWHKOBI
rpnoéu; NUWAaNHNKK;
canpoTpodHi — UBineBsi rpnbu;
napasuTuyHi ditonarorex-
Hi (Ha npukiagi TPYTOBUKIB), Ta
300MaToreHHi rpubu (Ha npukna-
Ai 36yaAHVIKIB MIKO3IB JTIOANHU).
3HaveHHs rpubiB y npupoai Ta
XUTTI IIOOVHN.

AdemoHcTpadis:

® iCTIBHUX, OTPYWHUX, LBINEBUX,
napasuTapHux rpubis;

* JIMLLIANHUKIB.

JlabopaTopHi gocnigxeHHs:

e 6yO0BY LIANMUHKOBUX rPUGIB;

e 6ynoBu UBIneBux rpubie 3a
[0MNOMOroK ONTUYHOTO MIKPO-
ckona.

lMpakTu4Hi po6oTn

5. PosnisHaBaHHa iCTiBHUX Ta
OTPYHUX TrpubiB CBOET MicLe-
BOCTI.

MiHi-npoekT
e Mpubu y 6Giochepi Ta XUTTI
TIOANHU

K-Tb 3micTt . e
. 3arasibHOOCBITHbOI NiAroTOBKM
rog, HaB4YaJIbHOroO MaTepiany .
Y4HiB
9 |[Tema5.Tpuodu YyeHb/yuyeHuus

Ha3uBae:

* HalnowwupeHiwi Bnan rpubis cBOEI
MICLIEBOCTI;

* 03HakW rpUBHOT KNITUHY;

* cnifbHi pucu y 6yaosi KNiTuH rpnbis
i pPOCNVH;

* CninbHi pucu y 6yaoBi KNiTUH rpnbis
i TBAPUH;

* OCHOBHi rpynu rpubiB 3a ix crnoco-
OOM XUBNEHHS;

* crnocobu po3MHOXEHHs rpubis;

* rpynu NNWANHUKIB;

HaBOAUTb NPUKIa[N:

° BUKOPWCTaHHS NoAMHOK rpubiB Ta
NINLLANHKKIB;

* iCTIBHMX Ta OTPYMHUX rpmnbiB CBOro
Kpato;

* cniBiCHyBaHHS rpnbiB 3 pocnnHamu;

onucye:

* 0CcOBNNBOCTI XNBNIEHHS rpunbiB;

e O6yooBy rpnbHMLI, NI040BOrO TiNa;

* OYOOBY NMNLIANHUKIB;

* peaynbTaTu CNOCTepPEXeHb LBINEeBMX
rpubiB 3a 4ONOMOIOK ONTUYHOIO Mi-
KpocKona;

MopiBHIOE 3a BKa3aHUMUN O3HaKaMu:

* rpubu i poCnnHY;

* LBiNEBi Ta WannHKoBi rpnbu;

MOSICHIOE:

* B32aEMO3B’A30K rpnbiB i BMLLMX POC-
JNH;

* cniBicHyBaHHSA rpubiB i BogopocTe
Yy NLanHMKaXx;

* posnb rpmbiB y ekocucTemMax;

* 3HAYEHHS LWTYYHOrO BUPOLLYBAHHS
rpubis;

* 9K BIiOPIBHUTU OTPYMHI rpmbu (Ha
npuknagax BuAiB CBOEi MiCLLEBOCTI);

* HEraTMBHI HACNIOKN BXUBAHHSA B XY
NnPOAYKTiB, WO BpaxeHi UBiNeBMMu
rpubdamu;

po3ni3Hae:

* iCTiBHi Ta OTPYIiHI rpnbu cBOEI Micue-
BOCTI;
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K-tb
ron

3micT

HaB4YaNbHOro marepiany

Adep>XXaBHi BAMOIu WoA0 PiBHSA
3araJsibHOOCBITHbOI NiArOTOBKU
Y4HiB

* HakWMHi, TNCTyBaTi, KyLWMCTI nnLan-
HUKW;

AOTPUMYETbCS MPaBUII:

e po6oTM 3 Mikpockonom Ta nabopa-
TOPHUM 00JTafHAHHAM;

* BUKOHAHHS PUCYHKIB  Bi0NIOrivyHMX
06’€eKTiB;

3acTocoBYy€ 3HaHHS AJisi:

e 30epiraHHs NPOAYKTIB Xap4yBaHHS;

* npodinakTnkMm 3axBOPIOBaHb, L0
CNPUYMHSATLCS rpubamu;

* NpodinakTukn OTPYEHHS rpnbamu;

ouyiHIoe:

* 3HAYeHHs rpubiB Ta NULWANHUKIB Y
Giocdepi

Y3aranbHeHHS

bynosa
opraHisamis

Ta

XUTTEQIANBHICTb

YyeHb/yuyeHnus

Ha3unBae:

® O3HaKM OCHOBHMX Tpyn OpraHiamis
(pocnuH, rpnbie, GakTepii);

® CMifibHi O3HAKWN KNITUH POCJ/INH, TBa-
pVvH, rpnbis, 6akTepii;

e BigMiHHOCTI GakTepiil Big POCAVH i
rpubis;

MOPIiBHIOE 3a BKa3aHUMUN O3HaKaMu:

e OyOoOBY i MPOLLECU XUTTEQIANLHOCTI
OCHOBHWX FPYM OpraHi3mis (POC/VH,
rpnbis, 6akTepii);

poO3ni3Hae:

* NpeacTaBHMKIB OCHOBHUX TFpymn Op-
raHiamis Ha MaJsoHkax, potorpadiax
Ta 3a ONMcomMm;

po6uTL BUCHOBOK:

* QpraHi3amMu pi3HUX rpyn MarkTb CMiflb-
Hi pucu GyOoBKU i NMPOLECIB XUTTE-
OiANbHOCTI

Ekckypcii:

* PI3HOMaHITHICTb POCAIH CBOrO Kpato;
* BUBYEHHS POCJ/IMHHUX YrPYNnoBaHb
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7 xnac
70 roa, 2 rog Ha TxaeHb, 6 roq — pe3epBHi

Jlep>XaBHi BUMOIrv LLLOAO PiBHSA

K-Tb 3micT . T
. 3arasibHOOCBITHbOI NiArOTOBKM
ron, HaB4YaNbHOro marepiany .
Y4HiB
4 |Bctyn YyeHb/yuyeHunus
TBapvHa — XWBWIA OpraHi3Mm. | HasuBae:

OCHOBHI BigMIHHOCTI TBapuH Bifg,
pocnuH Ta rpnbis. OcobAMBOCTI
XWUBNEHHS TBAPUH.

BynoBa TBapuH: KNITUHU, TKaHWU-
HW, OpraHy Ta CUCTEMU OPraHiB

AdemoHcTpauis:

° onygan, BOMOrMX npenapartis,
KONeKLjin 306paxeHb (y Tomy
4YUCNi eNIeKTPOHHMX) TBAPUH

* cepefosuLLa iCHYBaHHA TBAPUH;

* MPOSABU XUTTELIANBHOCTI TBApPUH;

* 03HaKM TBAPUHHOI KJiTUHW;

* TKAQHWHW TBAPWH, iX PYHKLLT;

* OpraHv TBapuH;

* CMCTEMU OpPraHiB TBapUH Ta iX PyHKLi;

* BiAMIHHOCTI TBApWH BiO, POCAUH Ta
rpuois;

onucye:

* OyO0BY Tifla TBAPUH;

XapakTepusye:

* XNBJIEHHS TBAPWUH;

MOPIBHIOE !

* Oyn0BY KNITWUH TBAPWH i POC/INH;

* TUMWN XUBJNIEHHSA: aBTOTPODHUN i re-
TEPOTPOPHNI;

PpO3ni3Hae (Ha MaslloHKax, potTorpagisix):

* KNITUHN TBAPWH;

* TKaHWHW TBAPWH;

BUCJIOBJIIOE CYAXKEHHSI:

* L1040 3HAYEHHS 300/10MYHMX 3HAHb

26

Tema 1. PisBHOMaHITHICTb
TBapWH

[MoHATTA NPO KNacuoIkaw,iio TBapUH.
Pi3HOMaHITHICTb TBApUH*
KNLLIKOBONOPOXHUHHI.

KinbyacTi yepswu.

YneHucTtoHori: PakonopnibHi,
MaBykonomi6Hi, Komaxu.
Montocku.

Mapa3nTtnyHi 6e3xpebeTHi TBa-
PUHW.

3aranbHa xapakTepucTuka Xop-
[OBUX.

Pnbu.

AMQIbii.

Pentunii.

[MTaxw.

Ccasli.

YyeHb/y4eHuus

[Ha npuknaai rpyn TBapuH, BU3Haye-

HUX 3MiCTOM]

Ha3uBae:

* CepenoBMLLA iCHYBAHHS;

* BM3Ha4asbHi 03HaKkM Bya0BU, AKi Bif-
PiBHAIOTL TBAPUH 3a3HayeHux rpyn
cepep, iHwunx;

* 03HaKku XOPA0BUX TBAPUH;

* pigKiCcHi BMAW TBapuH YKpaiHu Ta
CBOro Kpalo;

HaBOA4UTb NPUKIa[N:

* BUAIB TBApWH, SIKi Hanexartb A0 3a-
3HayYeHux rpyn (3—5);

* BUAIB TBAPWH, NOLLIMPEHUX B YKpPaiHi
Ta CBOIil MICLLEBOCTI;




34 BIOJIOrsA
K-Tb 3micT DepXaBHi BMMOTM LLOAO PiBHS
. 3arasibHOOCBITHbOI MiAArOTOBKU
ron, HaB4aJIbHOro maTtepiany

Y4HiB

*IY Temi po3rnagaTbcs BU3HA-
YyanbHi 03HaKy 6ya0BU, BiIONOriyHI
0COBNMBOCTI, CepenoBMLLA iCHY-
BAHHSA, PI3HOMAHITHICTb, pOsb Yy
nPUPOAi Ta 3HAYEHHS B XXUTTI Jll0-
OVHW TBAPWH 3a3Ha4YeHnx rpyn]

AdemoHcTpauis:

* MiKponpenaparis, BOJIOMMX
npenaparis, Konekuin, onygan,
KOneKuin 306paxeHb (y Tomy
4YUCJ1i e/IEKTPOHHMX) TBAPUH

JlabopaTopHi gocnigxeHHs:

* 30BHIWHbLOI OyoOBM Ta xapak-
TEPY PyxiB Kinb4acTuUx 4ep-
BiB (Ha npwuknaai A0L0BOro
4epB’ska abo TpyOOoYHMKA);

* 30BHIlIHBLOI OYyAOBM KOMax Yy
3B’A3KYy 3 MPUCTOCYBAHHAM [0
XNTTS HA CYXO40Ni;

* OyO0BM MYLLJ MOJTIOCKIB;

* OyOo0BM AMLA NTaxiB;

* 3y6iB ccaBLiiB.

JlabopaTtopHi poboTn

1. BUBYEHHSA NpeaCcTaBHUKIB Pi3-
HUX PAAIB KOMax.

2.  OcoOnMBOCTI  30BHILLHbLOI
OynoBu XpebeTHUX TBapuUH Yy
3B’A3KY 3 iX MPUCTOCYBAHHAM 40
PI3HNX YMOB ICHYBaHHS.

IMpakTn4Hi po6oTn

1. Pi3HOMaHITHICTb YNI€HUCTOHO-
rnx.

2. MNMOpPIBHAHHSA | BUBHAYEHHSA MO-
NOCKiB 32 6YL0BOIO MYLLUTII.

3. EkonoriyHi rpynu nraxis

* BU[iB TBAPWH, LLLO € Napa3uTamMm io-
OVHM Ta nepeHoCHuKamun 30yaHuKIB
XBOPOO;

* BM[iB TBAPVH, WO 3aBAAK0Th LWIKOAM
CiNIlbCbKOMY rocnoaapcTBy;

° KOMax3anuiioBadiB, OOOMaLLHEHUX
KOMax;

poO3ni3Hae:

* TBApPVH Ha 300paXeHHsIX, y KOnek-
Lisix Ta y Nnpupoai;

XapakTepusye:

* BWU3HAYasbHi 0COOMBOCTI cnocoby
XUTTHA, PO3MHOXEHHS | PO3BUTKY 3a-
3HAYEHUX FPyn TBAPUH;

* PIBHOMAHITHICTb TBAPWH;

* MPUCTOCYBAHHA TBAPWH OO XUTTA Y
BOA,;

* ocobnuBocTi OyooBM TBApPWUH, 3y-

MOBJIEHI MPUCTOCYBAHHAM 00 XUTTS

Ha cyxoaoni;

NPUCTOCYBAHHS TBAPVH A0 NONbOTY;

* NPUCTOCYBAHHA TBAPWUH OO Napasun-

TUYHOrO CNOCOBY XUTTS (Ha npukia-

Ai napasntapHux 4epsiB);

pOnb TBAPUH Yy €KOCMCTEMAX Ta 3Ha-

YEHHS B XUTTI IOANHWN;

MOpPIBHIOE:

* 0COGMMBOCTI  30BHILLUHLOT
TBAPWH Pi3HUX rpyn;

BU3HaYaeE:

* pUCU MNPUCTOCOBAHOCTI TBApVH A0
cepenoBunLa iCHYBaHHS;

3aCTOCOBYE 3HAHHSI:

* npo 6ionoriyHi 0cobNMBOCTI Napasu-
TapHuUx 6e3xpebeTHUX ans nonepe-
[)KEHHS 3apaXeHHs HUMW;

POOUTHL BUCHOBOK:

* ocob6nmBoCTi 6yn0BM OpraHiamy TBa-
pPVH — pe3ynbTaT NPUCTOCYBAHHSA 40
YMOB CepeaoBuLLa iCHYBaHHS

oynoBu
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JAep>xaBHi BUMOru LOAO0 PiBHSA

K-Tb 3micTt . e
. 3arasbHOOCBITHbOI MiAroTOBKM
rop, HaBYaNbHOro marepiany .
Y4HiB
16 |Tema 2. Mpouecu YueHb/yueHuus

XUTTERIANBHOCTIi TBAPUH
Ocob6nuBocTi 00OMiHY pe4vyoBUH
reTepoTpodHOro opraHiamy.
JKnBneHHsa i TpaBneHHsa. Pi3HO-
MaHITHICTb TPABHUX CUCTEM.
JunxaHHa Ta ra3006MiH y TBAPWH.
OpraHn guxaHHs, iX pi3HOMaHiIT-
HiCTb Ta QYHKLii. 3HaYeHHs Npo-
LLeciB OMXaHHSA O BUBISIbHEHHSA
eHeprii B KNITUHI.

TpaHCnopT pPEeyYoBUH Yy TBAPUH.
He3amkHeHa Ta 3aMKHEHa Kpo-
BOHOCHI cuctemu. Kpos, ii OCHO-
BHi QYHKLUIT.

BuaineHHs, Moro 3HadyeHHa ang
opraHiamy. @opmMu BUAINEHHS Y
TBapuH. OpraHn BuAineHHa TBa-
PVH.

Onopa i pyx. Bugn ckeneta. 3Ha-
YEHHS ONOPHO-PYXOBOi CUCTEMMN.
[Ba tnnu cumeTpii Ak Bigobpa-
XEeHHS cnocoby xunTtTa. Cnocobu
nepecyBaHHA TBApPUH.

[TokpmBK Tina TBapWH, iX Pi3HO-
MaHITHICTb Ta QYHKUii. 3axucT.
lMpucTtocyBaHHa [0 aKTUBHOIO
3axuCTy i Hanaay.
Mogpasnmeictb 9K
BNACTUBICTb  TBapWH.
YyTTS, iX 3HAYEHHS.
HepsBoBa cuctema, ii 3Ha4YeHHsA
i PO3BUTOK Y PIBHUX TBAPUH.
[TOHATTA NpO perynauio Aisnb-
HOCTi OpraHi3amy TBapuH.
PO3MHOXEHHS Ta NOro 3Ha4eHHS.
dopmMu  PO3MHOXEHHS TBAPUH.
CTtaTteBi KNiTMHKX Ta 3annigHEeHHS.
Po3BuTOK TBapuH (3 nepeTBO-
peHHAM Ta 6e3 nepeTBOPEHHS).
3aranbHe MOHATTA NPO pereHe-
pauito y TBapuvH. lNepiogu Ta Tpu-
BasiCTb XMUTTS TBAPUH.

3arasnbHa
OpraHn

Ha3uBae:

* MPOLECU XUTTELIANIBHOCTI TBAPUH:
XMBJIEHHS, ANXaHHS, TPAHCMNOPT pe-
YOBWH, BUAINEHHS, PyX, No4pasnn-
BiCTb, PO3MHOXEHHS, PICT i PO3BU-
TOK;

° QpraHu TpaBfieHHS, ANXaHHS, KPOBO-
0biry, BUAOineHHs;

* TUMWN KPOBOHOCHOI CUCTEMMU;

° BUOMW CKENeTa;

* TUMM CUMETPII TiNa;

* MPUCTOCYBAHHS TBAPUH OO0 3aXUCTY
Ta Hanaay;

® OpraHn YyTTS;

* GOPMU PO3ZMHOXEHHS;

* CTaTEBI KNITUHN:

* TUMNWN PO3BUTKY;

HaBoOAWUTb NPUKAA[N:

* crnocobiB  OpiEHTYBaHHSA
BMKOPUCTAHHSA exosiokau,ii;

onucye:

* cnocobu XNBMEHHS, TPABNEHHS, AN-
XaHH4A, BUAINEHHS, No4pasvBOCTI Y
TBApPWH;

TBAPWH,

xapakTepu3sye:

® PIBHOMAHITHICTb TPaBHOI CUCTEMU
TBApPWH;

* TPAHCMOPT PEYOBUH Y TBAPUH PI3HUX
rpymn;

* papianbHy Ta ABOGIYHY CUMETPIi Tina;

* cnocobu nepecyBaHHs TBAPWH;

* PIBHOMaHITHICTb MOKPMBIB Tina TBa-
PpuyH;

* 0CcOONNBOCTI HEPBOBOI cUCTEMU Ta
OpraHiB YyTTAa y PI3HUX rPyn TBAPUH;

* GOPMU PO3MHOXEHHS, 3arnfigHEHHS
TBapVH;

* NPSMUN Ta HENPSMUA PO3BUTOK;

MOSICHIOE:

* 3HAYEHHA  XMBNEHHHA,  [OMXaHHS,
TPaHCMOPTY PEYOBUH, BUAINEHHS,
PO3MHOXEHHS, NMOKPUBIB TiNa, Hep-
BOBOi CMCTEMW Ta OpPraHiB 4yTTa Ans
opraxiamy;
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K-Tb
ron

3micT
HaB4YaNbHOro marepiany

AepxaBHi BUMOru LWoA0 PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HiB

JlabopaTopHi gocnigxeHHs:

* 0cO6GMMBOCTEN MNOKPUBIB TiNna
TBapWH;

* crnocobiB AMxXaHHA TBAPUH (Ha
npuknani xpebeTHux);

* peakui TBapWH Yy BignNoBiaob Ha
noapasHeHHs;

° OpraHiB YyTTS TBAPUH;

* BU3HA4YeHHS BIKYy TBapwuH (Ha
npuvknaaai ABOCTY/IKOBUX MO-
JIIOCKIB | KICTKOBUX pr6).

lMpakTn4Hi po6oTNn

4. MNopiBHSAAHHSA 6Y0,0BM KPOBOHOC-
HOi cucTeMu XpebeTHMX TBAPUH
5. MopiBHAHHSA Gyn0BU CKeNeTiB
XpebeTHUX TBAPWH.

6. MopiBHsAHHSA ByO0BM rONOBHO-
ro MO3Ky XpebeTHUX TBApUH.

MiHi-npoekt

(Ha B1bIp)

* MalicTepHiCTb MacKyBaHHS.

e 9k 6a4aTb TBAPUHM.

e Typ6oTa npo NOTOMCTBO.

* 9k TBApWHW BM3HA4YalOTb Ha-
NPsSIMOK PyXy

crioctepirae ta onucye:

* NPOABM NOAPAa3NNBOCTI
rpyn TBapuH;

yMi€ BU3Ha4YyaTu (3a 300paxeHHsIM,

ornncom):

* TWUM CUMETPII Tina TBapuH;

* TLUM KPOBOHOCHOI CUCTEMU;

* BW[ CKeneta TBapuH;

* TWM i CcTafito PO3BUTKY TBAPUH;

* OpraHu, CUCTEMM OPraHiB TBAPUH;

* ChifibHi 03HaKM Ta BiAMIHHOCTI B By-
[OBi CUCTEM OpraHiB Ta OKPEeMMUX
OpraHiB TBapWH PI3HUX rPyr;

nopiBHIOE

* 3aMKHEHy Ta He3aMKHEHY KDOBOHOC-
Hi cucTemu;

* NPOSABN XUTTELIANBHOCTI Yy PIi3HUX
rpyn TBapuH;

® OpraHu i CUCTEMU OPraHiB y Pi3HMX
rpyn TBapuH;

MOSICHIOE BignoBigHUMu nNpuknagamm:

* B3aEMO3B’A30K XUTTELQIANBLHOCTI |
Oy[,0BM OpraHi3aMy TBapuH;

pPO6GUTL BUCHOBOK:

* yCKnaaoHeHHs1 Oya0BM OpraHiaMy TBapuH
NoB’sA3aHe 3 YCKIIaaHEHHAM DYHKL

y Ppi3HuX

10

Tema 3. MoBepiHka TBapuH
[MoBepniHka TBapuH y npupoai Ta
MeToAaM ii BUBYEHHS.

Ctpaterii noBefjiHKN. |HCTUHKT.
BionoriyHe 3HaY€HHSA IHCTUHKTY i
HaydiHHA. CTpykTypa NoBemdiHKO-
BOIO aKTy.

Tunn  NOBEAiHKOBUX  peakLii.
BupoBa CXWnbHICTb 00 AOEAKUX
bOopM NOBELIHKN.

CycninbHa NoBefiHKka TBapuH.
TepuTopianbHa NoBeaiHka.
EBontouia nosepiHkn TBApPWH, ii
MPUCTOCYBaSibHE 3HAYEHHS.

YueHb/yuyeHnus

Ha3uBae:

* METOAW BWBYEHHS MOBEAIHKM TBa-
PUH;

* GOopMU NOBELIHKN TBAPWUH;

* TUMNM NOBEAIHKOBUX PeakLiii TBAPUH;

* cTpaTerii NoBeAiHK1 TBapuH;

HaBoOAUTb NPUKA[N:

* NPOSBIB MOBELHKN Y TBAPUH;

XxapakTepusye:

* GiONIOriYHE 3HAYEeHHS IHCTUHKTY Ta
Hay4iHHS;

* POJib CTUMYNY B NOBELIHKOBMX peak-
Lisix;

* BpOOXeHe i HabyTe B iHOMBIAyaNbHO-
MYy PO3BUTKY MOBELIHKN;
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K-Tb
ron

3micTt
HaBYaNbHOro marepiany

JAep>xaBHi BUMOru LOAO0 PiBHSA
3arasibHOOCBITHbOI NiAroTOBKU
Y4HIB

JlabopaTopHe AOCNiAXEHHS:

® CMOCTEPEXEHHA 3a MOBELiH-
KOO TBAPWH (BUA BU3HAYAETb-
cs yynTtesnem).

lMpakTnyHi po6oTn
7. Bw3HaveHHa HanpasfieHOCTI
NMOBELIHKOBUX aKkTiB TBApVH (3a
Bigeomarepiaaamu).

MiHi-npoekt

(Ha Bnbip)

e CninbHOTU TBAPUH.

* Homy MirpyoTb TBapuHN.

* 9K CNiNKYIOTbCS TBAPUHM.

* 9k B4aTbCH NTaLleHATa.

* Ik TBapuHW KOPUCTYIOTLCSH
3HapaLasaMu npaui

MOSICHIOE:

* 3MiHV MOBELIHKN TBAPUH 3 4HaCOM;

* UMKIIYHI 3MiHW MOBEOIHKMN;

® POJIb MUHYNIOFO OOCBIAY i Hay4iHHA
B MOBEAiHLL;

° puTyanisauito NOBEAIHKW;

* MPUHLXNN COLiaNbHOI NOBEAIHKN;

* rpynoBYy NOBEAIHKY;

* MPUHLUNNN TEPUTOPIaNbHOI NOBEiH-
Ku;

crioctepirae ta ornucye:

* MOBEiHKY TBAPWUH;

po3ni3Hae:

* HanpasJieHICTb NOBEAIHKOBUX aKTiB;

pPOOGUTL BUCHOBOK:

* PO NPUCTOCYBasIbHE 3HAYEHHS NOBE-
OiHKN TBAPUH

Tema 4. OpraHiamm

i cepepoBuLle ICHYBaHHSA
[MOHATTS npo nonynsauio, eko-
CUCTEMY Ta YMHHUKN CEpenoBu-
wa.

JlaHUOrM XXMBNEHHS | NOTIK eHep-
rii.

B3aemo3B’a30k KOMIOHEHTIB
ekocuctemu. CniBicHyBaHHSA Op-
raHiamiB B yrpynoBaHHaX. Bnnue
JIOOVHK Ta i1 AiSNbHOCTI Ha opra-
Hi3amun. EkonoriyHa eTuka.
OCHOBM OXOPOHU NPUPOAN.
[MprpOoOOXOPOHHI TepUTOopIi.
YepBoHa kHura YkpaiHu.

MiHi-npoekt

(Ha BnbIp)

* 9k TBApPUHWM MPUCTOCOBaHI 40
XUTTHA B PI3HUX YMOBAX.

* 3anoBigHi TepuTopii Ykpainu

Y4yeHb/y4eHuus

Ha3uBae:

* YMHHUKN CepefoBMLLA iICHYBAHHS;

* 3anoBiOHMKM 1 3anoBigHI TepuTopii
CBOEI MicLLEeBOCTI Ta YKpaiHu;

HaBoAUTb NPUKIA[N:

* MPUCTOCYBaHHS TBApPWH OO0 BMAUBY
Pi3HNX YMHHWKIB CepenoBuLa (TeM-
nepatypu, OCBITNIEHOCTI, BONOIr);

* GOpM CniBICHYBaHHA OpPraHi3amis B
YrpynoBaHHSX;

° BMNBY JIIOANHM HA OpraHiamu;

onucye:

* rnepepnavy eHeprii B eKOCUCTEMI;

° poJSib OpraHiamMiB y Kpyroobiry pe-
YOBUWH (Ha npuknaai KUCHIO, Byrne-
KUCNOro rasdy, BOAW) Yy MNPUPOAi
NMOBEPHEHHSA XIMIYHUX EeNleMEeHTIB Yy
cepenoBULLE;

Xxapaktepusye:

* B3aEMO/i0 OpraHiamis Mix coboto i
CEepPeoBULLEM XUTTS;

BU3Ha4ae€:

° OpraHiaMm §IKk NPOAYLEHTU, KOHCY-
MEHTU, penyLEeHTH;

BUCJIOBJIIOE CYAXKEHHS:

° LIOA0 eTUYHOro CTaBJIEHHS 4O Mpu-
poan Ta ii OXopoHn
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KeTh 3micT AepxasHi BMMOTU LLOAO PiBHS
. 3arasibHOOCBITHbOI NiArOTOBKU
roa, HaB4YaNbHOro marepiany .
Y4HIB
2 |Y3aranbHeHHS YueHb/yuyeHnus

MopibHicTb y BynOBI Ta nNposiBax
XUTTERIANBHOCTI POCNNH, BakTe-
piin, rpnbiB, TBAPUH — CBiOYEHHS
€0HOCTI XMBOIi NpUpoaun

Ha3unBae:

®* O3HAKM OCHOBHMX rpyn OpraHismis
(pocnuH, TBapuH, rpubis, 6akTepii);

MOPIBHIOE:!

* OyOoBY i MPOLECU XUTTELIANBHOCTI
OCHOBHWX FPYM OpraHi3mis (POC/VH,
TBapWH, rpnbis, 6akTepiit);

pO3ni3Hae:

* NpeacCTaBHMKIB OCHOBHUX TFpymn Op-
raHiamis Ha MaJsitoHkax, potorpadiax
Ta 3a onMcowm;

POOUTHL BUCHOBOK:

* MPO EAOHICTb XMBOT NPUPOAN

Exkckypcii:

* PI3BHOMaHITHICTb TBAPWH CBOI0 KPalo;
* NMPUCTOCOBAHICTb POC/INH | TBAPUH A0 CYMICHOIO XUTTS B NPUPOSHOMY

YrpynoBaHHi
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8 knac
70 rog, 2 rog Ha TuxzaeHb, 4 roq — pe3epBHi

JAep>XaBHi BUMOru WoA0 pPiBHSA

Pi3HOMaHITHICTb KNITUH OpraHi3-
My NOAUHU. TkaHuHW. OpraHu.
®dizsionoriyHi cuctemn. Peryns-
TOPHiI CMCTEMU OpraHiamy noan-
HU.

BiocouianbHa npupona niognHn.
3HaYeHHs 3HaHb NPO NKAVHY AN
36epexeHHs ii 3mopoB’si.

AdemoHcTpauis:
* MYNSXiB OpraHis, Mikponpena-
paTiB TKaHWH NOOVHN.

JlabopaTopHe AOCNIAXEHHS:
* O3HAMOMJIEHHHA 3 npenaparta-
MW TKAHWH N0OVHA

K-Tb 3micT . e
. 3arasibHOOCBITHbOT NMiAroOTOBKMU
rop, HaBYaNbHOro marepiany .
Y4HIB
4 |BeTtyn YyeHb/yuyeHuus
OpraHiam nogmHn sk GionoriyHa | Ha3mBae:
cucTtema. * TKAHWHW, opraHnm Ta @i3ioNoriyHi

CUCTEMMU OPraHi3My NIOONHMU;

® OCHOBHi MeXaHi3MV HepBOBOI i ry-
MOpanbHOi perynauii @isionoriyHmnx
GYHKUIN opraHismy;

* BiAMIHHOCTI MiX HEPBOBOIO i rymMO-
panbHOi perynsauieo  @disioNnoriyHmnx
bYHKUiN opraHismy;

HaBOAUTb NPUKIan:

® PI3HUX TUMIB KNITUH;

po3ni3Hae (Ha MaJiloHkax T1a oTorpa-

Qisix):

* OpraHu Ta CUCTEMU OPraHiB NOANHY;

* TUNW TKAHWH;

onucye:

* qK 3[INCHIOITbLCA pednekcu;

XapakTepusye:

* KNiTMHHY 6y00BY OPraHiamy noauHY;

* TUMNW TKAHWH;

* perynauito  @isionoriyHnux  GYHKLIN
opraHismy;

AOTPUMYETbCS MPaBUII:

e poboTM 3 Mikpockonom Ta nabopa-
TOPHUM 06NaaHAHHAM;

BUCJIOBJIIOE CYAXXEHHS:

* MPO OpraHi3m NanHU aK 6ioNoriyHy
CUCTEMY;

® OO0 3HAYEHHS 3HaHb MPO NIOAMHY
onsa 36epexeHHs ii 300poB’s

Tema 1. O6GMiH pe4yoBUH Ta ne-
peTBOpPEHHS eHeprii B OpraHia-
Mi NIOAVHMN

OOMiH pPe4vyoBUH Ta NepPeTBOPEH-
HS1 eHeprii B OpraHiami nogmHn —
OCHOBHa BIaCTUBICTb XUBOTO.
Ixa Ta ii KoOMNoHeHTW.

Cknap xap4yoBuX NPOAYKTIB.
3HA4YeHH KOMMOHEHTIB Xap4yo-
BUX NPOAOYKTIB.

YyeHb/y4eHuus

Ha3uBae:

* KOMMOHEHTW iXi;

HaBOAUTb NPUKNa[N:

* BiTaMiHiB (BOLOPO3YMHHUX i XMPO-
PO3YNHHUX);

XapakTepusye:

* CKNla[ Xap4yoBUX NMPOAYKTIB;

* XY K [)Kepesio eHeprir;

e 0OMiH PEYOBUH Ta MNEpPEeTBOPEHHS
€eHeprii B OpraHiami noanHu;
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BIOJIOrsA

AepxaBHi BUMOru LWOA0 PiBHSA

K-1Tb 3micT . .
. 3arafibHOOCBITHbOI NiArOTOBKU
ron HaBYaJIbHOro marepiany .
Y4HIB
Xap4oBi [06aBKM Ta iX 3HAYEHHS. | * XapU4OBi Ta EHEPreTUYHi NOTPEeOU NoAVHY;
Xap4oBi Ta eHepreTnyHi NoTpedu | * 3HAYEHHS Xap4oBUX [,OOABOK;
JIOOVHN. MOSICHIOE:
* (yHKULIOHaNbHE 3HAYeHHs Os opra-
Aocnigunubknii npakTuKym Hi3my Binkie, Xnpis, ByrneBoais, Bita-
e CamocnocTepexeHHs 3a cnis- MiHiB, BOAW i MiHEPaAJTbHMUX PEYOBWH;
BiOHOLIEHHSM Barm i pPOCTY|3acToCOBY€E 3HAHHS AJs:
Tina. * 0BrpyHTYBaHHSi cnocobiB 36epexeH-
HA BITaMIHIB Y MPOAYKTax XxapyyBaHHS;
Mpoekt * CKNafiaHHS Xxap4oOBOro pauioHy Bif-
* 306anaHcoBaHe xap4yyBaHHS NMOBIZHO OO €HepreTU4yHMx BUTPaT
BJIACHOr 0 OpraHismy;
BUCJIOBJIIOE CYAXKEHHS:
° LWOOO0 3HayeHHs 36anaHCOoBaHOro
XapyyBaHHS
5 |Tema 2. OOMiH pe4yoBUH YueHb/y4yeHnus
Ta TpaBNEHHS Ha3uBae:
XapyyBaHHs Ta OGMIH PEYOBMH. | * OPraHui TPaBHOI cUCTeMM;
Ornapn 6ynosu TpasHOi cuctemu. | * TPABHI 3an03K;
Mpouec TpaBneHHs. Xapakrepusye:
PerynsiLis TpaBneHHs. * OOMiH pe4oBuH;
Xapu4oBi po3naan Ta 3anobiraHHA * cbyHK""”.OpraH'Ef..TpaB.”eHHﬂ;
WM. * OynoBy i yHKLi 3y6iB;
° MpoLEeCU KOBTAHHSA, TpPaBfiEHHS,
3 BCMOKTYBaHHS;
AdemoHcTpauis:

* Mozenei 3y6iB;

* MYNAXIB OPraHiB TPaBJ/IEHHS;

e OocnigiB, WO BUABNSAIOTb AitO
LLTYHKOBOIO COKY Ha 6inku.

JlabopaTopHe [AOCNiAXEHHS:
* 30BHiWHLOT 6ynoBu 3ybiB (32
Mysnisixkamu, MOAENSIMU).

Aocniaunubknii npakTuKym
e [lia pepMeHTIB CNIMHU Ha KPOX-
Masb

* HEPBOBO-TyMOpPAasbHY PErysLiio po-
60TN CUCTEMU TPABNIEHHS;

MOSICHIOE:

* POJib TPABHUX PEPMEHTIB;

* POJib NEeYiHKW i NiALWIYHKOBOI 3a5103K
B TPaBJIEHHI;

* 3Ha4YyeHHs 3y6iB y TPAB/IEHHI;

* 3HAYeHHS MIKPODNOPU KULLEYHUKA;

* HeraTtMBHWI BMNJIMB HA TPaBJIEHHS an-
KOrONbHUX HAMOIB Ta TIOTIOHOKYPIHHS;

crioctepirae Ta onucye:

 [il0 LWIYHKOBOIO COKY Ha Bifku;

* [1it0 GEPMEHTIB CINHN Ha KPOXMaJib;

po3ni3Hae (Ha masiloHkax, ¢ororpa-

Qisx, mynsxax):

* OpraHv TPaBJIEHHS;

* e/1eMEeHTM 30BHiLIHbOT 6yn0BK 3y0iB;

3acTOCOBYE 3HaHHS ANS:

* NpodinakTnKn 3axBopoOBaHb 3y0iB;

* NPo@inakTUKM 3axBOPIOBaHb OPraHiB
TPaBNEHHS, Xap4OBUX OTPYEHb;
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K-Tb
ron

3micTt
HaBYaJIbHOro marepiany

JAep>xaBHi BUMOrv LLOAO PiBHSA
3arasibHOOCBITHbOI NiAroTOBKU
Y4HIB

AOTPUMYETbCS MPABUJI:

* BUKOHAHHS PUCYHKIB
00’€exTiB;

BUCJIOBJIIOE CYAXXEHHS:

® 11000 3HAYEHHSA 3HaHb NPO YHK-
uii Ta 6yooBYy TpPaBHOI cUCTEMU O
36epexeHHst 340POB’a

BionoriyHnx

Tema 3. AnxaHHSA

3HauyeHHs guxaHHs. Cuctema op-
raHiB ONXaHHS.

[a3006MiH y nereHsax i TkaHuHax.
OunxanbHi pyxu.
HenporymopansHa
OMXanbHUX PYXIB.
[MpodinakTnka 3axBoploBaHb AN-
XabHOI CUCTEMMU.

perynsauis

AdemoHcTpadis:

* MYNSXiB flereHb, Mogeni rop-
TaHi;

* MOpAe€eNi, WO NOSICHIOE BOMX | BU-
ANX;

* [ocCnigy 3 BUSIBIEHHS BYyre-
KMUCJIOro ra3dy B MNoBiTpi, WO BU-
LONXAETbCS;

* crnipomeTpa;

* BUMIPIOBAHHA XXUTTEBOI
HOCTI NnereHb

EM-

YyeHb/yueHuus

Ha3uBae:

* eTann ONXaHHS;

* OpraHv AMXaHHS;

Xapaktepusye:

* 6ynoBy i YHKLji opraHiB onxaHHs;

* MPOLEC YTBOPEHHA roJIoCy Ta 3BYKIB
MOBU;

* Mpouecu ra3oobMiHy B NiereHsx Ta
TKaHUHaXx;

* MpoLEeCK BOUXY Ta BUOMUXY;

® XUTTEBY EMHICTb JIETEHb;

* HeMporymoparsbHy perynqauiio nuv-
XaNbHUX PYXIB;

MOSICHIOE:

® 3HAYEHHS ANXAHHS;

* B3aEMO3B’A30K OynoBU i YHKUIA
OpraHiB guxaHHs;

* BMNJIVMB HABKOJIMLLHBLOIO CepeaoBuLLa
Ha guxalibHy CUCTEMY;

* HeraTVBHUI BNJVB KYPIHHA Ha opra-
HU OVXaHHS;

MOpIBHIOE Ta OOr'PYHTOBYE:

* BIAMIHHICTb CKi1iagy NOBITPS, WO BAN-
Xa€eTbCS | BUANXAETHLCS;

* ra3000MiH y NnereHsix i TKaHMHax;

po3ni3Hae (Ha maJlloHKax, ¢gortorpa-

Qiax, mynsaxax):

* OpraHv AMXaHHS;

3acTOCOBY€E 3HaHHS AJs:

* Npo@dinakTVKM 3axXxBOPOBaHb OPraHis
OVIXaHHS;

BUCJIOBJIIOE CYAXXEHHS:

* 000 3HAYeHHA 3HaHb NPO QYHKLUT
Ta OynoBY AMXanbHOI CUCTEMU ONs
36epexeHHs 30,0pOB’s
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BIOJIOrsA

AepxaBHi BUMOru LWOA0 PiBHSA

K-1Tb 3micT . .
. 3arafibHOOCBITHbOI NiArOTOBKU
ron HaB4YaNbHOro marepiany .
Y4HIB
7 |Tema 4. TpaHcnopT pe4yoBUH Y4yeHb/y4yeHuus
BHyTpilwHe cepenoBulle opra- |Ha3uBaE:
Hi3My. KpoB, ii cknapg ta GyHkuii. | ® cknag i @yHKLUii KpoBi, nimbu;
Nimoa. * KPOBOHOCHI CyaAuHN;
3cipaHHa kpoBi. Mpynu KpoBi Ta |* dakTopwu, aKi BNAMBalOTb HA PoOOTYy
nepesinBaHHs KPOBi. CepLeBO-CYANHHOI cucTeMu;
CucTtema KpoBOoOOiry. onucye:
Cepue: 6ynoBa Ta QyHKLi. * BHECOK BIiTYMBHSAHUX BYEHUX Yy BU-
Po6oTta cepus. BYEHHS KDOBOHOCHOI cucTemMu;
BynoBa Ta ¢®yHKLUii KDOBOHOCHUX | XapaKTepu3sye:
CyaviH. Pyx KpoBi. * nnasmy Kposi;
CepLeBo-CyanHHI xBopobu Ta ix [ OynoBy i GyHKLUIi eputpoumTiB, ne-
npodinakTmka. KOUWTIB, TPOMOOLUTIB;
* 3CifaHHS KPOBIi SIK 3aXMCHY peakLu,ito
AdemoHcTpauis: OopraHismy;
° MyNSXIiB Cepusi, KDOBOHOCHMUX |* rpynu KpoBi: cuctema ABO, pesyc-
CYOVIH; dakTop;
* BMMIpPIOBAHHA apTepianbHOro |* oco6nmBocTi OynoBuM Ta BNACTUBOCTI
TUCKY. CepueBoro M’a3a;
e OynoBy i poboTy cepus;
JlabopaTopHe [AOCNIAXEeHHSs: |* CepueBUii LINK,
* BMMIPIOBAHHSA 4AacTOTM cepLe-|* aBToMaTiio poboTn cepus;
BUX CKOPOYEHb. * 6yO0BY KDOBOHOCHUX CYOVH;
* BEeJMKE i Mane Kona kpoBooobiry;
JlabopaTtopHi pob6oTu * pPyX KPOBI MO CyanHax;

1. MikpockoniyHa 6ynoBa KpOBI
TIIOOVHN.

Aocniaunubknii npakTuKym
* CamoCnocTepexeHHs 3a vac-
TOTOIO CepLLEBUX CKOPOYEHb

* apTepianbHUI TUCK KPOBI;

MOSICHIOE !

° B3aEMO3B'A30K OynoBu i yHKLIA
epUTPOUMTIB, KPOBOHOCHMX CYOMH,
cepug,

* MPUYNHKU NOPYLUEHHS apTepianbHOro
TUCKY;

® 3HAYeHHS NiMPU, TKAHWHHOI PIANHN;

* POJSib BHYTPIWHLOrO CcepenoBuLLa
B XWUTTELIANBHOCTI OpraHiamy Jio-
OVHW;

MOPIBHIOE:

* OynoBY apTepin, BEH i kaninsapis;

po3ni3Hae (Ha masiloHKax i poTorpa-

isix):

* KNiTUHW KPOBI;

* OpraHu KpoBooobiry;

* enemeHTn OyooBU cepus;
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K-Tb
ron

3micTt
HaBYaJIbHOro marepiany

JAep>xaBHi BUMOru LLOAO PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HIB

OOrpyHTOBYE:

* Mpasuia HagaHHSA NepLuoi 4ONoOMoru
npwn KPOBOTEYAX;

crioctepirae ta onucye:

* MIKPOCKOMIYHY oynoBy
NOANHY;

3aCTOCOBYE 3HAHHS:

e ona NpodinakTuku CepueBOCYOMH-
HUX XBOPODO;

yMie:

* BUMIpIOBATU NYJIbC;

AOTPUMYETbCS NpPaBuJI;

* po60oTM 3 Mikpockornom Ta nabopa-
TOPHUM OBnagHaHHAM;

* BUMKOHAHHA PUCYHKIB
00’€exTiB;

BUCJIOBJIIOE CYAXXEHHS:

* 11000 3HAYeHHA 3HaHb NP0 QYHKLT
Ta OyOooBY KPOBOHOCHOI CUCTEMU
onsa 36epexeHHs 30,0PpO0B’A

KPOBI

BionoriyHnx

Tema 5. BupineHHs.
Tepmoperynsuis
BugineHHa—  Baxnmeuin
0OMiHY PEYOBUH.

BbynoBa i pyHKuUii cevoBUAiNbHOI
cucTemm.

3axBOpPIOBAHHS HUPOK Ta iX NPo-
dinakTuka.

3HaueHHs i 6ynosa wkipw.
Tepmoperynauisa

eTan

AdemoHcTpauis:
* Mopenei 6ynoBu LLKIPU, HUPKA

JlabopatopHi pob6oTu
2. BuBYeHHs OypoBa wWKipn y
3B’A3KY 3 ii PyHKUIAMN

Mpoekr

* BuaHayeHHa Tuny LwWKipn Ha
pi3HMX AOingHkax ob6auyua Ta
BIOMOBIOHMX MNpaBwuia Oornany
3a LWKipoto

YyeHb/yueHunus

Ha3uBae:

* OpraHu BUAINEHHS;

* opraHn Ta OYHKUii CeYOoBUAINbHOT
cucTemu;

po3ni3Hae (Ha maJltoHKax, ¢gortorpa-

Qiax, mynsxax):

* CKNagoBi LWKipW;

* OpraHu Ce4oBUAINbHOT CUCTEMMU;

Xapaktepusye:

* 6ynoBy i GYHKLi HUPOK;

* perynsauiio Ce4oBUIINEHHS;

® POJIb HUPOK Yy 3AINCHEHHI BOOHO-
CObOBOro 0OMiHY;

* YYHHMKW, WO BNAMBAOTb HA PYHKLT
HUPOK;

® HeraTVBHUWI BMNJMB aJIKOrOJIbHUX Ha-
MoiB Ha OYHKLii HUPOK;

* 6ynoBy i GYHKUi WKipw;

* POJib WKIPU Y BUAINEHHI NPOAYKTIB
XUTTEQIANBHOCTI;

* POJb WKIpU B perynauii Temnepary-
pun TiNna;
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BIOJIOrsA

K-Tb
ron

3micT
HaB4YaNbHOro marepiany

AepxaBHi BUMOru LWOA0 PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HiB

* pedNeKTOPHUN xapakTep Tepmope-
rynsuji;

MOSICHIOE !

e fionoriyHe 3HAYEHHA  BUAINEHHS
NPOAYKTIB 0OMiHY PEHOBUH;

® MPUYNHN TEMJIOBOrO | COHAYHOrO
yoapy;

* B3aEMO3B’A30K MiX OY0BOIO i PYHK-
LMK LIKipw;

3acTocoBy€ 3HaHHsI pAns1 npogi-

JIaKTUKN:

* 3aXBOPIOBAHb CEYOBUAINbHOI
cucTemu;

* 3axBOPIOBaHb LLUKIpW;

* TEnJ0BOro i COHAYHOroO yaapy;

* HaZlaHHH nepLoi gonomoru y paasi
TEMNJI0BOr0 i COHAYHOrO yaapy;

BUCJIOBJIIOE CYAXEHHS:

* 040 3HAYEHHS LWKIPU Yy NPUCTOCY-
BaHHI OpraHiaMy 0 yMOB HaBKOJIMNLL -
HbLOIrO CepenoBmLLA

Tema 6. Onopa Ta pyx

3HayYeHHs OMOPHO-PYXOBOI CUC-
Temu, ii 6ygoBa Ta dyHkuii. KicT-
KN, XPALL,.

Ornap 6ynoBu ckeneTa.
3’eHaHHs KiCTOK.

®yHkuii i 6yooBa  cKeneTHUX
M’'a3iB. PoboTta M’a3is. Brtoma
M’a3iB.

Perynauis gisneHOCTI M’A3iB.
OCHOBHI rpynu cKeneTHNX M’A3iB.
P03BMTOK OMOPHO-PYXOBOi CUC-
TEMU NIIOOMHN.

AdemoHcTpauis:

* ckefieta nanHu Ta CCaBL,iB;

* CKefieTa KiHUIBOK JIIOAVHM;

* KiCTOK, pi3H1X 32 OPMOIO; XpeDd-
ujB;

* OEeKanbUMHOBAHOI Ta BuNane-
HOI KICTOK

YuyeHb/y4yeHnus

Ha3unBae:

® 4aCTMHW ONMOPHO-PYXOBOT CUCTEMMU;

* BigOinu ckeneTta;

* BUOM KICTOK;

* TUNW 3’€0HAHHS KiCTOK;

* 0cOoBGNMBOCTI cKeneta NOAUHU, 3y-
MOBJIEHI MPAMOXOLIHHAM;

® OCHOBHI rpynu CKeneTHUxX M’a3iB.;

po3ni3Hae (Ha MaJsiloHKax, MyJsisKax,

¢pororpaagisx):

* BUAW KICTOK, YaCTUHW CKesleTa, TUnm
3’€HaHHA KICTOK, rpynun CKeNeTHUX
M’A3iB;

onucye:

e OynooBy BigniniB ckeneta,
CKENETHUX M’'a3iB;

KIiCTOK,
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K-Tb
ron

3micTt
HaBYaNbHOro marepiany

JAep>xaBHi BUMOru LOAO0 PiBHSA
3arasibHOOCBITHbOI NiAroTOBKU
Y4HIB

JlabopaTtopHi gocnigxeHHs:

e MikpockoniyHoi 6ynoBu  KiCT-
KOBOIi, XPALWOBOI Ta M’A30BOi
TKQHWH;

* PO3BUTKY BTOMW MpPWU CTaTuy-
HOMY i AMHAMIYHOMY HaBaHTa-
XXEHHI;

* BMJIMBY PUTMY i HABAHTAXEHHS
Ha PO3BUTOK BTOMMU.

Mpoekr

(Ha Bubip)

¢ [inogmMHamia — BOpPOr cy4acHoi
JIIOOVHN.

* PyxoBa akTMBHICTb — OCHOBa
®i3NYHOro 340p0B’°a

XapakTepu3sye:

* QYHKLIi ONOPHO-PYXOBOi CUCTEMMU;

® TKaHMHW: KiCTKOBY, XPSLLOBY, NMOCMY-
roBaHy M’30BY;

* PIiCT Ta BIKOBi 3MiHW CKNaay KiCTOK;

* MPOLEC CKOPOYEHHS M’A3iB;

* MexaHi3MUM CTOMJIEHHSI M’A3iB;

MOSICHIOE !

* 3Ha4YeHHs i3nyYHMX BNpas 44 npa-
BUIbHOIO (GOpPMyBaHHA ckeneta Ta
M’Aa3iB;

MOPIBHIOE !

* CKeneT NoAuHN i CCaBLB;

3acTOCOBY€E 3HaHHS AJ1Si:

* fonepeneHHa TpaBM i 3axBOPIO-
BaHb OMOPHO-PYXOBOi CUCTEMU;

* HaQaHHA nepwoi AonomMorn npu
YLIKOOXKEHHAX ONOPHO-PYXOBOi CUC-
Temu;

AOTPUMYETbLCS IPaBU:

* po60oTM 3 Mikpockornom Ta nabopa-
TOPHUM OBnagHaHHAM;

BUCJIOBJIIOE CYLAXKEHHSI:

* LIOAO0 PO PyXOBOi aKTMBHOCTI ANa
36epexeHHst 300POB’a

Tema 7. 3B’930K OpraHiamy
JNIIOAVHM i3 30BHIiLLHIM cepepno-
suwem. HepsoBsa cucrtema
HenpoH. Pednekc. Pednektop-
Ha gyra.

Bbynosa HepBOBOi cuctemu. LieH-
TpanbHa i nepndepmnyHa HepBoBa
cucTema NanHN.

CAnHHUI MO30K.

[onoBHWMI MO3OK.

O6pobka iHdOpmaLii B
TPanbHii HEPBOBIN CUCTEMI.
BerertaTtvBHa HepBOBa cuctema
MpodinakTnka 3axBOPKOBaHb
HEpPBOBOI CUCTEMMU.

LeH-

YyeHb/yuyeHuus

Ha3uBaeE:

* KOMMOHEHTU LUEHTpasbHOI N nepwu-
depnyHOi HEPBOBOi CUCTEMU;

* QYHKLii CMMHHOIO MO3KY;

® 4AaCTMHU pedNeKTOPHOI ayru;

* BiQAiNN rONOBHOMO MO3KY Ta iX QYHK-
uif;

* QYHKLUIii COMaTMYHOI HEPBOBOI CKUC-
Temu;

* QYHKLii BEretaTMBHOi HEPBOBOI CUC-
TeMn (CMMNATU4YHOI Ta Napacumna-
TUYHOT);

* dakTopn, SKi NopywylTb pPoboTy
HEPBOBOI CUCTEMU;
onucye:

* OyO0BY HEPOHa;
* LINAX HEPBOBOrO iMMNybCY MO ped-
NIeKTOPHIN Oy3i;




46 EBIOJIoris
K-Tb 3micT AepxaBHi BM!VIOI'VI"I.I.I,E)AO piBHS
. 3arafibHOOCBITHbOI NiArOTOBKU
roa, HaB4YaNbHOro marepiany .
Y4HIB
JlabopaTopHe gocnigxeHHs: |* OynoBy rofoBHOroO MO3KY;
* OYLOBM CMNHHOIO Ta rofIOBHO- | * OyA0BY CMIMHHOMO MO3KY;
ro MO3KY JIIOANHW (3a My/isixa- | XxapaKTepusye:
MU, MOZENSIMU, 1aCTUHYacC- |* HEPBOBY PErynsuito pyxoBOi aKkTuB-
TUMU rpenaparamm) HOCTI NIOaVHN;
* POJIb KOPU FOJIOBHOITO MO3KY B pery-
NAauii 4OBINbHUX PYXiB NOAVHWN;
* POJib BEretatMBHOI HEPBOBOT CUCTE-
MW B pOOOTI BHYTPILLHIX OpraHiB nto-
OVHW;
po3ni3Hae (Ha MaJsiloHKax, MyJsisKax,
mMozaesnsix):
* eniemMeHTn OyaoBU CMMHHOIMO MOS3KY,
BiO4iNI FONIOBHOIO MO3TYy;
3acTocoBY€ 3HaHHS AJis:
* NpodinakTUKnM HEpPBOBUX 3aXBOPIO-
BaHb;
* [OTPUMAHHS pPexumy npaLi i Bigno-
YUHKY;
BUCJIOBJIIOE CYAXEHHS:
* 040 3HAYEeHHS HepPBOBOiI CUCTEMU
onsa 3abe3nevyeHHs B3aEMO3B’A3KY
Mi>K OpraHamm Ta y3rog)XeHHs QyHK-
L opraHiamy 3i 3MiHaMu JOBKiNAs
7 |Tema 8. 3B’930K oOpraHiamy | Y4yeHb/y4yeHuus
NIOAUHU i3 30BHIWWHIM cepe- |Ha3uBae:

poBuweM. CeHCcopHi cuctemum
3aranbHa xapakTepucTuka CeH-
copHux cuctem. bynosa aHani-
3aTopis.

3opoBa ceHcopHa cuctema. Oko.
3axucT 30py.
CnyxoBa ceHcopHa
Byxo. 3axuct cnyxy.
CEeHCOpHi cUCTEMU CMaKky, HIOXY,
piBHOBaru, pyxy, AOTKKY, TEMMe-
paTypu, 6onto.

cucrtema.

AdemoHcTpauis:
* po36ipHMX Mofenel oka, Byxa

* OCHOBHi CEHCOpPHi CUCTEMU;

* yacTUHW aHani3aTopa;

XxapakTepu3sye:

* 0cob6nMBOCTI 6YLOBM i DYHKLi 30pO-
BOI, C/IyXOBOi CEHCOPHNX CUCTEM,;

* CEHCOpPHi CUCTEMM PIBHOBAru, HIOXY,
CMaky, pyxy, OOTUKY, TemnepaTtypu,
60n10;

* NpouecK CMPUMHATTA: CBiTNa, KO-
JIbOPY, MPOCTOPY, 3BYKY, 3anaxy,
CMaky, piBHOBaru Tina;

MOSICHIOE:

* POJIb CEHCOPHUX CUCTEM Y 3abeane-
YEeHHi 3B’A3KY OpraHi3my i3 30BHiLL-
HiM cepefoBULLEM;

* B3aEMO3B’I30K MiX OYI0BOIO | PYHK-
LissMu1 Oka, Byxa;
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K-Tb
ron

3micTt
HaBYaNbHOro marepiany

JAep>xaBHi BUMOru LOAO0 PiBHSA
3arasibHOOCBITHbOI NiAroTOBKU
Y4HIB

JlabopaTtopHi gocnigxeHHs:

* BM3HA4YEHHHA akoMoaauii oKa;

* BUSBMIEHHS CNiNOi nasMm Ha
CITKIBLLi OKa;

* BMMIPIOBAHHSA NOpOra CiayxoBoi
YYTIMBOCTI;

* TemnepartypHoi aganTtau,i
peLenTopiB LLKipK

3acToOCOBY€E 3HAHHS AJSi:

* OOTPMMaHHA npasun NpodinakTukm
NOPYLLEHHS 30pY, CAIyXy Ta nonepea-
KEHHS 3aXBOPIOBaHb OpraHis 30py 1
CIyXy;

BUCJIOBJIIOE CYAXXEHHS:

* LOA0 3HAYEHHS CEHCOPHUX CUCTEM
Ons 3a6e3neyeHHs NPoLECiB XUTTE-
OiSNbHOCTI OpraHiamy

Tema 9. Buwa HepBOBa pisiNnb-
HiCTb

MOHATTS NpO BULLY HEPBOBY
LiSNbHICTb Ta ii OCHOBHI TUNN.
YMOBHi Ta 6€3yMOBHi pedniekcu.
IHCTUHKTW.

MoBa. HaBuyaHHsA Ta nam’'sTb.
MwvcneHHs Ta CBIAOMICTb.

CoH. biopntmun.

JlabopaTopHi gocnigxeHHs:

* BW3HA4YEHHS peakuii 3iHnub Ha
CBIT/O;

* PI3HMX BUAIB Nam’aTi.

AocnigHunubknii npakTUuKym
* BusHayeHHst ocobucToro Tuny
BULLLOI HEPBOBOI AjiASIbHOCTI

YyeHb/y4eHuus

Ha3uBaeE:

* HepBOBi Npouecu (30yoKeHHS, ranb-
MYBaHHS);

° MOKa3HMKM  HEPBOBUX  MNPOLECIB
(cuna, pPYyXAMBICTb, YpiBHOBaXxe-
HICTb);

* OCHOBHIi TUMM BULLLOI HEPBOBOI AiSNb-
HOCTI NIOANHWN;

° BUOM NaM’aTi;

* BUAOWN CHY;

* MpUYNHN BiIOpUTMIB;

HaBoOAUTb NPUKIA[N:

* iIHCTUHKTUBHOI Ta HabyTOi NOBEiHKM
TOANHY;

* YMOBHUX Ta 6€3yMOBHUX pedrnekciB
NIOOVIHN;

e BiOPUTMIB NOANHK;

onucye:

® BHECOK BITYM3HAHMX HAYKOBLLIB Y BU-
BYEHHS BULLOI HEPBOBOI AiSNIbHOCTI;

XapakTepusye:

* i3ioNoriyHi OCHOBN MOBJIEHHS;

* 0cO6MBOCTI BULLLOT HEPBOBOI AiANib-
HOCTI NIOANHMN;

* iIHCTUHKTUBHY Ta HaOyTy MNOBEAiHKY
NOANHY;

* BUAOW HABYaHHS, BUAWN NaM’aTi;

* COH K YHKLIiOHaNbHMA CTaH opra-
Hi3MYy;

MOPIBHIOE !

* YMOBHI i1 6€3yMOBHI pednekcy;

° nepLy i Apyry CUrHasnbHi CUCTEMMU;
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BIOJIOrsA

K-Tb
ron

3micT
HaB4YaNbHOro marepiany

AepxaBHi BUMOru LWOA0 PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HiB

MOSICHIOE !

* 3HAYEHHS Opyroi CUrHanbHOI cucTe-
MU;

* POJib KOPW FOSIOBHOIMO MO3KY B MUC-
JIeHHi;

* MPUCTOCYBa/IbHY POJib MOBEAIHKM
NOOVIHW;

* Moaundikauii iIHCTUHKTMBHOI NOBELIH-
KN NIOANHN,

° MPUYUHKN iHOMBIAYyaNbHUX 0CcOob6N-
BOCTEWN NMOBEAIHKW JTIOOVNHWY;

* Bi0SIoriYHEe 3HAYEHHS CHY;

* 3Ha4YeHHs 6iopUTMiIB;

3acTocoBy€ 3HaHHS As:

* [IOTPUMAHHS NpaBu/l PO3YMOBOI Aj-
ANbHOCTI;

BUCJIOBJIIOE CYAXEHHS:

° 040 POJii CaMOBUXOBaAHHA Yy op-
MYyBaHHi 0COOUCTOCTI;

° 040 BMAMBY coOUiaNbHUX dakTopiB
Ha GopMyBaHHSA 0COBUCTOCTI;

pPOOUTHL BUCHOBOK:

* npo 6iocouianbHy NnpMpoay NOANHN

Tema 10. Perynqauia ¢yHkuin
opraHiamy

lfomeocTas i perynsauia GyHKUiN
opraHismy.

HepgoBsa perynsuis.

l'ymopanbHa perynauig.
fopMOHMN.

EHookpuHHA cucTtema. 3anosm
BHYTPILLHbLOI Ta 3MiLLlaHOi cekpe-
uii. NMpodinakTrka 3axBoplOBaHb
€HO0KPUHHOI CUCTEMM.

IMyHHa cuctema. ImyHiTet. Cne-
undivHMN | HecneundivHUi imy-
HITET. IMyHi3auiq.

Aneprisa. CHIA.

B3aemopia perynatopHux cwuc-
TEM OpraHiamy

YueHb/y4yeHnus

Ha3unBae:

* BUAW IMYHITETY;

e opraHu, wo 6epyTb y4yacTb y 3abe3-
NeYeHHi iIMyHITETY;

* 3aJ1031 BHYTPILIHBLOI Ta 3MiLlaHOoT ce-
Kpeuii;

* MicLe pO3TallyBaHHA E€HOOKPUHHUX
3a103 B OpraHi3ami NioguHu;

XapaKkTepusye:

* HenporymopanbHy perynsauiio ¢isio-
JIOrYHNX OYHKLUIN OpraHiamy;

° BMJIMB FOPMOHIB Ha NMpoLecy 0OMiHy
B OpraHi3mi;

* iIMYHHI peakuii opraHiamy;

MOSICHIOE !

* POJib HEPBOBOI CUCTEMW B perynsLii
GYHKLUIN EHO0KPUHHMX 3a5103;

* POJib EHAOKPUHHOI CUCTEMU B PO3-
BUTKY CTPECOPHUX peakLiii;
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K-Tb
ron

3micTt
HaBYaNbHOro marepiany

JAep>xaBHi BUMOru LOAO0 PiBHSA
3arasibHOOCBITHbOI NiAroTOBKU
Y4HIB

* 3HAYEHHS E€HOOKPWHHOI cuctemMun B
nigTpMMaHHi romeocTasy i agantauii
opraxismy;

* pOJib camoperynsauii y niaTpumaHHi
romMeocTasy;

MOPIBHIOE !

* PErynsaToOpHi CUCTEMU OpPraHi3my;

3aCTOCOBYE 3HaHHS AJIs1:

e npodinaktnkn  nogopediunTy B
opraHiami, giabeTy Ta iHWKX 3axBO-
plOBaHb, MOB’A3aHMX i3 NOPYLUEHHAM
DYHKLiIN EHOOKPUHHNX 3a/103;

POOUTL BUCHOBOK:

° NPO B3AEMOLiI0 PErynsiToOpHUX cuc-
TEeM OpraHisamy;

* HEpPBOBO-TymMoOpasibHa perynaauis —
OCHOBA LLiNICHOCTI OpraHiamy

Tema 11. POSMHOXEHHSA Ta
PO3BUTOK NIIOAUNHMN

Bynosa Ta ®yHKUii penpoayKTmB-
HOi cuctemu. CTtaTeBi KIiTUHW.
3annigHeHHa.  MeHcTpyanbHUM
LMK,

BariTHicTb. EMOpioHanbHui
nepiog po3BUTKY NOANHU.
MnaueHTa, it PyHKU,i.
MocTtembpioHanbHWI
JIIOANHMN.
PenpoayktneHe 340poB’s

PO3BUTOK

YyeHb/yuyeHuus

Ha3uBae:

* DYHKLii cTaTeBMX 327103 JIIOANHMN;

* MEPBUHHI Ta BTOPUHHI CTaTeBi O3Ha-
KW NIOOVHN;

* nepiogn OHTOreHeay NAVHN;

onucye:

* Oya0BY CTaTEBUX KJITUH;

* npouec 3annigHeHHs;

* PO3BUTOK 3apoakKa i nnoaa;

* PO3BUTOK OVUTMHW MNiCNS HAPOAXKEH-
HS;

Xapaktepu3sye:

* DYHKLUii NnaueHTn;

* BNAMB dakTopiB cepefosuvia Ta
cnoco0by xuTTs 6aTbkiB HA PO3BUTOK
nnoaa;

* BMJMB HIKOTUHY, TIOTIOHOBOIO AUMY,
aJIKOroJto Ha PO3BUTOK NJ104a;

* CTaTeBe [03pPiBaHHS;

* 0COBMMBOCTI MiANITKOBOrO BiKY;

MOSICHIOE !

* POJiIb EHOAOKPUHHOI CUCTEMU B pPEry-
nAuii rameToreHesy, OByNsLii, BariT-
HOCTi, NOCTEMOPiIOHANBHOIrO PO3BU-
TKY JIOANHU;

* HeoOXigHICTb 30epeXxeHHs penpo-
OYKTUBHOIO 340PO0B’S;
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K-Tb
ron

3micT
HaB4YaNbHOro marepiany

AepxaBHi BUMOru LWOA0 PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HiB

3acTOCOBYE 3HaHHS AJISI:

* 3anobiraHHs xBopobawm, Lo nepena-
I0TbCS CTAaTEBUM LUJIAXOM, Ta norne-
penxeHHs BIJ1-iHdikyBaHHS;

BUSIBJISIE CTABJIEHHSI:

* 10 300POBOr0 CrMocoby XUTTA $SK
HeoOxigHOi  ymoBM  306epexeHHs
300POB’A Ta HAPOAXEHHS 340POBOT
OUTUHN

Y3aranbHeHHSA
LlinicHiCTb opraHiamy nioanHu

YuyeHb/yuyeHnus

Ha3uBae:

* OYHKLUIT, WO NiATPUMYIOTb LLiJIICHICTb
opraHismy;

e crnocobu NigTpMMaHHsA roMeocTasy;

XapakTtepusye:

* iHTerpytdy OYHKLiI0O KPOBOHOCHOI,
HEpPBOBOI Ta EHOOKPUHHOT CUCTEM;

MOSICHIOE:

* ak 3abe3nevyeTbcs LiNiCcHICTb opra-
HI3MY NOANHN
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9 knac
70 roa, 2 rog Ha TXXaeHb, 3 roq — pe3epBHi

JAep>XaBHi BUMOru WoA0 pPiBHSA

OcHoBHi MeToau 6ionNoriYHNX O0-
cnigXeHb

K-Tb 3wmicT . .
. 3arajibHOOCBITHbOI NiArOTOBKU
rog, HaBYaNlbHOro martepiany .
Y4HiB
1 |BeTtyn YyeHb/y4eHuusa:

Bionoris ak Hayka. Ha3uBae:

MpenmeT Gionorii, ii OCHOBHI ra- | OCHOBHI ranysi 6ionorii;

Jy3i Ta MiCLLe cepep, iHWKMX HayK. |*® PiBHI OpraHisauii XmTTs;

PiBHi opraHizauji 6ionoriyHNX | HAaBOAUTB NPUKNA[N:

CUCTEM. e BIONOriYHUX CUCTEM, L0 3HAXOOATb-

CS Ha PiSHUX PiBHSX OpraHi3aii;

xapakTepu3sye:

e MeToan BGionoriYyHux OoCnioXeHb
(onncoBuii,  ekCnepuMeHTanbHUNA,
MOZESNIOBAHHSA);

MOSICHIOE:

e 3B’A30K 6iosorii 3 iHWKMK Npupoa-
HUYMMU | TYMaHITapHUMU HayKamu;

BUCJIOBJIIOE CYAXKEHHSI:

°* L1040 3HA4YeHHS Bi0NIOriYHNX 3HAHb Y
XUTTELIANBHOCTI NOOUNHN

Tema 1. XimiyHui cknag, Knitum-
HU Ta GionoriuyHi Mmonekynu
Bopa Ta ii 0CHOBHI @i3nKo-Ximiy-
Hi BNACTUBOCTI. |HLWIi HeopraHiyHi
crnonyku. OpraHiyHi Monekynu.
BionoriyHi  mMakpomonekynun
Giononimepwu.

Binkn, iXHA CTPYKTYpHa opraHisa-
LSt Ta OCHOBHI PYHKLji.
depMeHTH, iXHS POsb B KNITUHI.
Byrnesogu ta ninign.

HykneiHoBi kucnotn. Ponb Hykne-
iHOBMX KNCAOT $IK HOCiA cnagko-
BOT iHpOpMmaLLii.

Makpoepriyni cnonyku, AT®. Mo-
HATTA NPO NEePETBOPEHHSA eHep-
rii Ta peakuii cuHTesdy B 6iono-
rivHnx cuctemax. MonekynspHi
MOTOpPW.

JlabopaTopHe [OCAiAXEHHS:
* BflaCcTUBOCTEN PEPMEHTIB

YyeHb/yueHuus

Ha3uBae:

® OpraHivyHi Ta HeopraHivyHi PevyoBUHU,
L0 BXOAATb [0 CKnany OpraHi3mis;

xapakTepu3sye:

e OyOoBYy, BNacTUBOCTI Ta 6ionoriyHy
posb BOAM;

e OyamoBy, BlacTMBOCTI Ta GionoriyHy
ponb ninigis;

* OyOoBYy, BNacTUBOCTI Ta GionoriyHy
pOJb BYINEBOAIB;

* OyOoBY, BNacTUBOCTI Ta GyHKLIi 6in-
KiB i HYyKN1€IHOBMX KUCNOT;

* CTPYKTYPHI piBHi opraHisaLii 6iskis;

MOSICHIOE:

* HeOoOXigHICTb  3OBHILUHIX  aXxepen
eHeprii ans icHyBaHHSA 6Gi0f0OriYHNX
CUCTEM;

* ponb BiNKiB y XUTTERIANBHOCTI Opra-
Hi3MiB;

* posib AT y XUTTERIANBHOCTI opra-
Hi3MiB;

* POJIb HYKNIEIHOBUX KMUCNOT Yy CNagKo-
BOCTi OpraHi3amis
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BIOJIOrsA

AepxaBHi BUMOru LWOA0 PiBHSA

K-1Tb 3micT . .
. 3arafibHOOCBITHbOI NiArOTOBKU
ron HaBYaJIbHOro marepiany .
Y4HIB
MpakTn4Hi po6oTu BCTaHOBJIIOE 3B’SI3KU:
1. Po3B’A3aHHS eneMeHTapHuX |* Mix O0y[0BO Ta GYHKUIIMU BiNKiB;
BMpaB 3i CTPyKTypu BinkiB Ta Hy- | * M 6ynoBoto Ta dpyHkuiamn AHK;
KNeiHOBUX KNCAOT crnoctepirae Ta onucye:
* BIACTUBOCTI OPraHivYHMX MONEKY;
* [0 GEpPMEHTIB;
AOTPUMYETbCS MPaBUII:
* po60TM 3 nabopaTtopHMM obnagHaH-
HSIM;
poO3B’s3yeE:
* efleMEeHTapHi BrNpaBu 3 MONEKynsp-
Hoi Bionorii (cTpykTypa 6inkis Ta Hy-
KJIEIHOBUX KNCNOT);
BUCJIOBJIIOE CYAXKEHHS:
°* 040 HEOOXIAHOCTI PIBHUX NPOAYKTIB
Xap4yyBaHHSA Y paLioHi TI0ANHN;
POOUTbL BUCHOBKM:
* MPO EOHICTb XiIMIYHOrO Cknagy opra-
HI3MIB Ta CNiNbHICTb CKNaAy XiMi4HMUX
€/IEMEHTIB Y XUBI Ta HEXUBIN Npu-
poaj;
* NPO BIAMIHHOCTI Yy cknagi XiMi4HMX
CNONYK MiX XXMBOIO Ta HEXNBOIO NPU-
poaoto
6 |Tema 2. CTpyKTypa KJiTUHU YuyeHb/y4yeHnus
MeTtogn [OCHiOXEeHHS  KNiTWH, | Ha3uBae:
TN MiKpockonii. * MEeToau A0CNIOKEHHS KNITUH;
CTpykTypa eykapioTU4HOI KNiTU- | * TUNU opraHidauii KniTuH;
HU: KNITMHHA MeMOpaHa, UUTO- |® CKIaAOBi LMTOMIA3MU;
nnasma Ta OCHOBHi KNITUHHI Op-|® OCHOBHI KNITWUHHI OpraHenn Ta ixHi
raHenu. bYHKU,T;
A0po, NOro CTPyKTypHa OpraHi- |®* OCHOBHIi KOMMOHEHTU Ta @YHKLIT
3auis Ta QyHKLi. anpa;
Tvnn  KNITUH, X NOPIBHANbHA | HABOAUTb NPUKIaLnN:
XapakTepUCTMKa: NPOKapioTUYHa | * NPOKaPIOTUYHUX | eYKAPIOTUYHUX Op-
Ta eykapioTMyHa KAiTUHW, POC-| raHi3Mmis;
JNINHHA Ta TBAPUHHA KNITUHN. * PyXiB KNITUH i BHYTPILUHBbOKMTITUHHUX
pyxis;
AdemoHcTpauyis: po3ni3Hae:

* MOoAenen — annikawin, wo ino-
CTpyOTb 6YAO0BY KNITUHK;

* MiKponpenapaTiB KNiTUH pocC-
JIVH | TBAPUH

* KOMMOHEHTU KIITUH Ha Cxemax Ta
€N1IeKTPOHHNX MiKpodoTorpadisx;

XxapakTepu3sye:

* OynoBy Ta QYHKLi opraHern;

* OynoBy Ta QyHKLji 54pa;




9 knac

53

JAep>xaBHi BUMOrv LLOA0 PiBHSA

* ABMLL, NNa3Monidy Ta Agennas-
MOJi3Y B POCIINHHIN KNITUHI.

JlabopatopHi poboTu

1. BuBYeHHS 6yO0BM KNITUH.

2. BMBYEHHS CTPYKTYPHO-
(GYHKLOHaNbHOI PIBHOMAHITHOCTI
KIITUH

K-Tb 3wmicT . e
. 3arajibHOOCBITHbOI NiArOTOBKU
rop, HaBYaNbHOro martepiany .
Y4HIB
JlabopaTtopHi gocnigxeHHs: e XiMIYHWIA cKknap agapa Ta KAiTUMHHOI
° pyxy uutonaasdmMm B KAiTMHax| MembpaHu;
POCVH; MOSICHIOE

* ponb MeMbpaH y XUTTERIANLHOCTI
KNiTUH;

MOPIBHIOE !

* Oy[0OBY KNITUHW NMPOKapPIoTiB i eyka-
pioTiB;

* OyO0BY KJIITUH POCIINH, TBAPWH, Fpu-
0iB;

BCTaHOBJIIOE 3B’SI3KN:

* MibX OyOoOBOK Ta QYHKLIAMWN KNiTUH-
HOI MeMbpaHu;

crioctepirae ta onucye:

* PyX LUTOMNA3MU Y KNITUHAX POCIIVH;

* ABULLE NNA3MONI3y Ta Aennas3monisy
B POCIIMHHIN KNITUHI;

OOrpyHTOBYE:

* B32EMO3B’'A30K KJIITUHN i3 30BHILLHIM
cepenoBULLEM;

AOTPUMYETbHCS rpaBuJi:

* BUIOTOBJIEHHS MiKponpenapaTis Ta
poarnagy ix 3a LONOMOroK Mikpo-
cKona;

* BUKOHaAHHSA
06’exTiB;

3aCTOCOBY€E 3HAHHS:

* nNpo OGynoBYy KNTUH ANna OoKady €n-
HOCTIi OPraHi4yHoOro CBiTy;

pPOOUTL BUCHOBOK:

* NpO 3arafbHUii nnaH 6yaoBU KNITUH
npokapioTiB i eykapioTiB Ta iX 0CO-
6n1BOCTI;

BUCJIOBJIIOE CYAXEHHS:

* LLOA0 PO KNITUHU K efIEMEHTapPHOI
CTPYKTYPHOT OANHULL XXMBUX CUCTEM

pUCYHKIB  BionoriyHmMx

Tema 3. MpuHUUNU PYHKLIOHY-
BaHHS KNITUHN

O6MiH peyoBuH Ta eHeprii. OcHO-
BHi LWINAXM POS3LLENIEHHS opra-
HIYHVX PEYOBWH Y XVBUX OPraHis-
Max.

BioximMmiuHi MexaHi3Mu guxaHHs.

YyeHb/yueHuus

Ha3uBae:

* npoLecu 06MiHy pe4OoBUH Ta eHeprii,
AKi BigOyBalOTbCA B LMTONIA3MI KJli-
TUHW;

* opraHesnu KiiTuHu, e BinOyBaeTbCA
ONXaHHA Ta GOTOCUHTES;
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K-Tb
ron

3micT
HaB4YaNbHOro marepiany

AepxaBHi BUMOru LWOA0 PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HiB

®doToCcHHTES: CBITNOBA TA TEMHO-
Ba pasa. XeMOCUHTES.

Bas3oBi NpUHLMNU CUHTETUYHUX
MPOLECIB Yy KNITUHAxX Ta OpraHia-
Max.

JlabopaTopHe [AOCNiAXEHHS:

* BUAOINEHHA KUCHIO 3eJIEHOI0
pocnMHo B npoueci $oTo-
CUHTE3Y

HaBOAUTb NPUKIa[U:

° MPOLECIB PO3LUEMNIEHHSA OPraHivyHmX
PEYOBUH;

XapaKkTepusye:

* rpouecn ikonizy,
KNITUHHOIO OVIXaHHS;

MOSICHIOE:

* 3efIeHUI KONip POCANH;

* GiofIoriyHe 3HauvyeHHs T[nikonidy Ta
aepo6HOro AMxaHHs;

* 3HayeHHa OOTOCUHTE3Y, MOoro nna-
HeTapHy poJib;

MOPIBHIOE:

* CBITNOBY pady GOTOCUMHTESY
1 aepobHe OuxaHHs;

* npouecn GOTOCUHTESY Ta XEMOCUH-
Tesy;

crioctepirae Tta ornucye:

* BUAOINIEHHA KUCHIO 3€/1IeHO0 POCun-
HOI0 B Npoueci GOTOCUHTESY;

3acToOCOBY€ 3HAHHSA:

* Npo 0OMiH PEYOBUH Yy KAiTUHaX ONs
[oKasdy EAHOCTI OPraHiyHoro CBiTy;

* NPO MPOLECU XUTTELIANBHOCTI Khi-
TUHWM ANg MOTUBAL,i 340POBOro Cno-
CcoOy XnTTS;

BUCJIOBJIIOE CYAXEHHS:

° L0A0 poni poTocmHTe3y B 3abeane-
YEHHI XMBUX OPraHi3aMiB OpraHiyHu-
MW pe4yoBUHAMU Ta EHEPTIEID;

* 1040 3HaYEHHSA PYHKLIOHANBHUX 3MiH
y DisnbHOCTI KNITKUH Ta ix 3arubeni y
BUHWKHEHHI 3aXBOPIOBaHb NIOANHN;

pPOOUTHL BUCHOBKM:

* MpPO 3B’A30K MJACTUYHOIO i eHepre-
TUYHOTO OOMIHIB Y KNiTUHI;

* MPO CXOXICTb NPOLECIB 0OMiHY peyo-
BVH, LLIO BiAOYyBalOTbCA B KNiTUHAX Op-
raHi3miB pPi3HNX LAapCTB XMBOI NPUpoan

doTOCUHTESY,

11

Tema 4. 36epexxeHHs Ta peani-
3auisa cnagkoBoi iHpopmauii
l[eHn Ta reHomu. bynosa redis
Ta OCHOBHi KOMIMOHEHTU reHOMIB
NpoKapioTiB Ta eyKapioTiB.

YuyeHb/y4yeHnus

Ha3uBae:

* TUMNW reHiB Ta iHLUMX KOMIMOHEHTIB re-
HOMY;
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K-Tb
ron

3micTt
HaBYaJibHOro marepiany

[Aep>xaBHi BUMOrv LLOAO0 PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HIB

TpaHckpunuisg Ta OCHOBWU ii pery-
nauii. OcHoBHi TMNM PHK.
leHeTnyHWIN Koo, BiocuHTes Binka.
MopsoexHa OHK; penapauia no-
wkookeHb AHK.

LineHHa KNiTUH: KNITUHHWUIA UMK,
MiTO3 Ta Melno3. PekombiHalis
OHK. TeHeTnyHe Ta enireHeTuy-
He crnagKyBaHHS.

CraTeBi KNiTUHM Ta 3anfigHeHHS.
3aKOHOMIPHOCTI iHOVBIAYaNbHO-
ro pO3BUTKY

JlabopaTopHi gocnigxeHHs:

* $as3 MiTO3y Ha NpuKNagi KaiTuH
KOpeHs unbyni.

e cTagin nepebiry embpioreHesy
(Ha npuknaai amibiit)

lMpakTn4Hi po6oTn

2. Po3B’AA3yBaHHSA eNleMEHTapHUX
BMpas 3 penikawii, TpaHCcKpunLii
Ta TpaHcasauii

* eTanu peanisauii cnagkoBoi iHPOP-
Madi;

* OCHOBHI WNAXN perynsauii peanidauii
cnagkoBoi iHpopmauii;

* $asn MiTo3y, Menoay;

* nepiooy OHTOreHesy y OaraTokni-
TUHHUX OPraHi3MmiB;

HaBoAUTb NPUKNA[N:

® 3aCTOCYBaAHHS MPUHUMMAY KOMMe-
MEHTaPHOCTI HYKNEOTUA,B;

dopmysil0€e O3HAYEHHS MOHSATh:

* FEH, FeHOM, FrEHETUYHUNI KOpA, TPpaH-
CKpUMLis, TpaHcnsauia, pennikauis;

xapakTepu3sye:

* NPOLEC TPAHCKPUMLLT;

®* FEHETUYHUI KOO Ta MOro 3HAYEeHHS
y 6iocuHTeai BiNkiB;

e npouec 6iocuHTe3y binka;

* npouec pennikauii HK;

e XiMiYHWI cknapn, OymoBa i QyHKUIT
XPOMOCOM;

* MpoLECK MITO3Y Ta MENO3Y B eyKapi-
OTiB;

° eTanu KNiITUHHOIO LUMKAY;

* eTanuM OHTOreHe3y y POC/WH i TBa-
pnH;

MOPIBHIOE !

* MPOLECK TPAHCKPUNL,i i penikawii;

* MPOLECK MITOZY i MENOo3y;

3aCcTOCOBY€E 3HAHHS:

* MPO MEexaHi3aMn peanisauiji cnagkoBoi
iHbopMmaLii ons nosicHeHHs nopio-
HOCTIi MiX CMOpigHEHUMW OpraHis-
Mamu;

POOUTL BUCHOBOK:

° NPO BM3HAYHY POJib CMAAKOBOro ana-
paty KNiTUHK B i XUTTERIANLHOCTI Ta
BM3HAYEHHI Tl BlacTuBOCTEN

BUCJIOBJIIOE CYAXKEHHSI:

* 1000 GOPMYBaAHHS 30BHILLHIX O3HAK
OpraHiamy €K pesynbtaT CKNagHoi
B3aEMOJji MiX NpoayKtamu pisHuUX
reHis
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BIOJIOrsA

AepxaBHi BUMOru LWOA0 PiBHSA

K-1Tb 3micT . .
. 3arasibHOOCBITHbOT MiArOTOBKU
ron HaBYaJIbHOro marepiany .
Y4HIB
10 |Tema 5. BakoHOMIpHOCTI YyeHb/yueHuus
cnagKyBaHHSl 03HaK Ha3uBae:
KnacuyHi MeToaM reHeTUYHUX |® METOAM FEHETUYHUX OOCNIAXEHb;
nocnigxeHb. feHoTun Ta QeEHO- | * GOPMU MIHIUBOCTI;
Tun. Aneni. 3akoHn MeHgens. * MyTareHHi pakrTopwu;
O3sHaka Ik pe3ynbLTaT B3aeMofii | * BUOWN MyTaLLiii;
reHiB. * CNagKoBi 3aXBOPIOBAHHS NIOOMNHN;
3uenneHHs reHis. KpocuHrosep. |HaBOAUTbL NpUKIann:
leHeTuka cTaTi 1 ycnaakyBaHHs, |® CNagkoBOi MiHANMBOCTI;
34ernsieHe 3i cTaTTio. * HecnaakoBOi MiHMBOCTI;
dopmMn MIHIMBOCTI. ° MyTaLil;
MyTauii: Buan MyTauiii, NpUdnHN | * B3aEMO/II reHis;
Ta Hacnigkm MmyTauin. * BM3HAYEHHS CTaTi;
CnaakoBi 3axBOPIOBAHHS Nioaun- | POPMYIIIOE O3HAYEHHSI MOHSATD:
HU. TeHETUYHE KOHCYNLTYBaHHSA. |* aNeflb, reHoTtun, deHoTun, [oMmi-
Cy4acHi MeToanM MONEKyNsapHOi HaHTHUA Ta PEUEeCUBHUN aneni, ro-
reHEeTUKMN. MO3UroTa, reTepo3nroTa;
XapakTepusye:
HAemoncTpauis: * 3akoHV MeHpens;

®* CXEM CXpPELLYBaHHSA, WO into-
CTPYIOTb OCHOBHI FEHETUYHI 3a-
KOHOMIPHOCTI.

JlabopaTopHe [OCNiAXEHHS:
* MIHMBOCTI Y POC/INH | TBAPUH.

TMpakTn4Hi po6oTn
3. CknafaHHs CXeM CXpeLlyBaH-
HS

* PEeHOMEH 34ennNeHHs reHiB y XpoMo-
comax;

* yCnagkyBaHHS, 34enneHe 3i CTaTTIo;

e KOMOiIHATMBHY, MyTaUiiHy, Moaundi-
KaLiiHy MIHANBICTb;

MOSICHIOE !

* 3HAYEHHS reHOTUNY N YMOB Cepeno-
BMLLa ana GopMyBaHHA GEeHOTUMNY;

MOPIBHIOE:

* FOMO3UrOTY i FeTepo3unroTy;

* CNagkoBiCTb i MIHNMBICTb OpraHiamy;

* MoandikauinHy Ta MyTaLiriHy MiHAN-
BiCTb;

3acTocoBYy€ 3HaHHS AJsi:

* CKNa[aHHSA CXEM CXPELLYBaHHS;

® OLHKM CNagKoBUX O3HAK Yy POAMHI i
niaaHyBaHHSA POOVHU;

* OOrpPYHTYBaAHHS 3ax0fiB 3aXMCTYy Bif,
BMJIMBY MyTareHHux GakTopis;

BUCJIOBJIIOE CYAXEHHS:

* 040 3HAYeHHS 3HaHb NPOo Crnaako-
BiCTb i MIHAMBICTb Y XUTTERIANBHOCTI
TIIOONHY;
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K-Tb
ron

3micTt
HaBYaJibHOro marepiany

[Aep>xaBHi BUMOrv LLOAO0 PiBHSA
3arasibHOOCBITHbOI NiAroOTOBKU
Y4HIB

® PO BaX/MBICTb FEHETUYHOrO KOH-
CYJIbTYBaHHA Ta MOJIEKYSIPHUX METO-
[OiB AiarHOCTUKM Yy CYHaCHIN reHeTuL;

* PO BMJAMB Ha MNOTOMCTBO LWKIAINBUX
3BUYOK (TIOTIOHOKYPIHHSA, BXMBAHHS
asIKOroJito, HAPKOTUYHUX PEYOBUH)

Tema 6. EBonloLiA opraHi4yHoOro
CBITY

[Monynauii XnBnx opraHiamis Ta ix
OCHOBHi XapakTepUCTUKN.
[MonynsauiiHa reHeTuka.
EBonouinHi - daktopn. Mexa-
HI3MU NEPBUHHUX E€BOJIOLLINHNX
3MiH.

MexaHiamun BUooyTBOPEHHS.
P0o3BUTOK €BOMOLINHMUX NOrns-
Ais. Teopia Y. JapsiHa.

Jokasn eBoniouji XnBoi Npupo-
on. Ponb naneoHTonorii, Mmoneky-
NSIPHOI reHeTUKn B 0Or'pPyHTYBaH-
Hi Teopii eBoOMIOLLIT.

EBontouia noanHn. MexaHizmun
aHTponoreHesy. Etann esontouii
JHOOVHMN.

CeiTOrnaaHi Ta HaykoBi norngaun
Ha MOXOOKEHHS Ta iICTOPUYHUN
PO3BUTOK XUTTS

YyeHb/yueHuus

Ha3uBae:

® OCHOBHi XapakTepuUCTUKN NONYSLi;

* [00Ka3u eBONHOLIi;

* HaKkTopu eBOIOLIT;

* BUAM NPUPOAHOro [o6opy;

* eTanu eBONOUIT NIOONHN;

HaBoAUTb NpUKAann:

* agjanTtauin  opraHiamis
cepenoBuLLa;

¢dopmysnoe 03Ha4Y€HHS MOHSThb:

* KOHBEpPreHuisa, OuBepreHuia, napa-
neniam;

Xapaktepu3sye:

* PO3BUTOK MOMSAIB Ha MOXOOXKEHHSA
PIBHOMAHITTH XUBUX iCTOT;

® OCHOBHi MOJIOXEHHSA Cy4acHOi Teopil
€BOJIIOLLT;

* NONyNALII0 9K efleMEeHTapHy OANHN-
L0 €BOJTIOLLT;

* efleMeHTapHi GakTopu eBOooLi;

* KpUTEpIi BUAY;

* crnocobu BUAOYTBOPEHHS;

MOSICHIOE

* PIBHOMAHITTA OpraHi3aMiB gK pesysb-
TaT eBONOL,i;

MOPIBHIOE !

* LITYYHWIA i npupoaHuii 0o6ip;

e reorpadiyHe i ekonoriyHe BUAOYTBO-
PEHHS;

aHanisye:

* Pi3HI NOMNAAN HA BUHUKHEHHS XUTTH
Ha 3emMni;

BUCJIOBJIIOE CYL[XKEHHSI:

° OO0 ChiBBiOHOLWEHHS 6ionoriyHmMx
Ta COLiOKYNLTYPHUX DakTopiB y po3-
BUTKY JTIIOOMHN

OO  YMOB
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BIOJIOrsA

AepxaBHi BUMOru LWOA0 PiBHSA

K-1Tb 3micT . .
. 3arafibHOOCBITHbOI NiArOTOBKU
roa, HaB4YaNbHOro marepiany .
Y4HIB
4 |Tema 7. biopisHOMaHITTS YueHb/yuyeHnus
OcHOBWM €BONOLINHOT dinoreHii | Ha3uBae:
Ta CUCTEMATUKN. * TAaKCOHOMIYHi OANHULL;
OCHOBHI rpynun OpraHi3miB: Bipy- [ * OCHOBHI Frpynu OpraHismis;
cu, bakTepii, apxei, eykapioTu. XapakTtepusye:
Ornsaip, OCHOBHUX €YKapiOTUYHUX [ OCHOBHI MPUHLMNN GiONOriYHOT cuc-
TaKCOHIB. TEMaATUKN;
POOUTBL BUCHOBOK:
IMpakTn4Hi po6oTn * NMPO €OHICTb OPraHi4HOro CBITY, LLO
4. MNopiBHAHHA Oyo0BKU Ta NpoLLe- | MPOSBASETLCA Yepe3 Moro pos-
CY POSMHOXEHHS KNITUHHUX | HE- MaiTTs
KINITUHHUX GOPM XUTTSH
7 |Tema 8. HapopraHiamoBi 6io- | Y4eHb/y4eHuus
NoriyHi cuctemm Ha3uBae:

[ToHATTA Npo ekocucTemy. Pi3Ho-
MaHITHICTb EKOCUCTEM.

XapyoBi 3B’A3KM, NOTOKM eHeprii
Ta KOJI006ir pevyoBMH Y eKocuc-
TemMax.

BioTnyHi, abioTnyHi Ta aHTpono-
reHHi pakTopwu.

CrabinbHicTb ekocucTem Ta npu-
YUHU T NOPYLLEHHS.

Biocdepa gk uinicHa cucrtema.
3axucT Ta 36epexeHHs 6io-
chepu, OCHOBHI 3axoam Won0
OXOPOHW HABKOJIULLHBOIO
cepenosvLa.

lMpakTun4Hi po6oTN
5. Po3B’A3yBaHHA 3agay 3 €Ko-
norir.

lMpoekt

* BugBneHHs piBHA aHTPOMNOreH-
HOrO BrMJIMBY B €KOCUCTeMax
CBOEI MiCLLEBOCTI

* eKoJoriyHi dakTopu;

HaBOAUTb NPUKIIa[uN:

* YyrpynoBaHb, EKOCUCTEM,;

* MPUCTOCOBAHOCTI  OpPraHiamis
YMOB CEPENOBULLA;

* NIQHLIOTIB XUBJEHHS;

XapaKkTepusye:

* CcepenoBuLLa iCHYBaHHS OPraHi3MmiB;

* CTPYKTYPY i PYHKLIOHYBaAHHA €KOCKC-
TeM;

* B3aEMOS]I0 OpraHi3aMiB B €KOCUCTEMAX;

* JIAHLIOMM XUBIEHHS;

* MpaBuWJI0 eKOJI0OriYHOI Nipamigu;

e Giocdepy Ta ii PyHKUiOHANBHI KOM-
NMOHEHTY;

MOSICHIOE !

* 3B’A3KM MiX OpraHiamamum B eKocuc-
TEMI;

* POJib  MPOAYLEHTIB, KOHCYMEHTIB,
PEenyLEHTIB Y WTYYHUX | MPUPOJHUX
ekocucTemax;

* 3Ha4YeHHs K0Noobiry pe4yoBuH y 36e-
PEXEHHI EKOCUCTEM;

* pO/b 3anoBiOHUX TepuTOpIl y 36e-
pexeHHi 6ioNoriYyHOro pi3HOMaHITTS,
piBHOBaru y 6iocdepi;

MOPIBHIOE:!

* PIi3HI CepenoBnLLA XNTTS;

* NMPUPOLHI Ta LUTYYHI EKOCUCTEMU;

1o




9 knac

59

[Aep>xaBHi BUMOrv LLOAO0 PiBHSA

OpoMallHeHHS PoCnuH Ta TBa-
pVH. NOHATTS NPO cenekuito.
Ornan TpaauuinHux 6ioTexHoN0-
rin.

OCHOBM reHeTUYHOI Ta KNITUHHOT
iHXeHepil.

Ponb reHeTn4HOI iHXeHepii B Cy-
yacHux OioTexHosorigax i megu-
UMHI. [eHeTn4yHO-MoandikoBaHi
opraHiamu.

lMpakTu4Hi po6oTn

6. TlopiBHAHHA  MNpUpPOZHOro,
LWITY4HOro O060py Ta reHeTUYHOI
Moaundikaui

K-Tb 3MmicT . .
. 3arasibHOOCBITHbOI NiArOTOBKU
roa HaB4YaJlbHOro Mmartepiany .
Y4HIB

3aCTOCOBYE 3HAHHS:

* Npo 0COGNMBOCTI YHKLIOHYBaHHS
nonynauin, ekocuctem, 6iocdhepn
ONs 06rPYHTYBAHHS 3axoniB iX OX0-
POHW, MNPOrHO3yBaHHA  HACHIAKIB
BMAVBY NIOOMHN HA EKOCUCTEMMU, BU-
3HA4YEHHS NpaBun CBOEI MOBERIHKN
B CY4YaCHMX YMOBax HaBKOJINLLIHbLOIO
cepenoBuLLa;

POOUTL BUCHOBOK:

° MPO LIiNICHICTb i caMoperynsauito xm-
BUX CUCTEM;

* MPO 3HAYEHHS OXOPOHU MPUPOAHUX
yrpynoBaHb Ans 36epexeHHs PiBHO-
Baru y 6iocoepi

6 |Tema 9. Bionoria 9K ocHoBa Y4yeHb/y4yeHuus
GioTexHoNorii Ta MeaAULUHU HasuBae:

* MeTOAW Cenekui;

* 3aBAAHHS Ta OCHOBHI HaNpPsMKU Cy-
yacHoi 6ioTexHonorii;

HaBoOANTb NPUKIA[N:

* PEYOBUH (NPOAYKLIi), AKi 04epPXYI0Tb
MEeTOoAaMU reHHOT iHXeHepIi;

XapakTepusye:

* MeTOoAOM Cy4acHOi 6ioTexHONOorii;

* nepesarn Ta MOXJNBI PUSUKN BUKO-
PUCTaHHA reHeTUu4YHO-MmoandikoBa-
HUX OpPraHi3miB;

onucye:

* MOXJIMBOCTI AiarHOCTUKK CNaaKoBMX
XBOPOO NtoanHu;

MOPIBHIOE !

* KJIACMYHi METOOM cenekuii i3 cyyac-
HUMU BioTEeXHONoriYHMMN nigxoga-
MU;

3aCTOCOBY€E 3HAHHS:

® [1J19 OLIHKY MOXIMBUX MO3SUTUBHUX i
HeraTUBHMX HACniaKiB 3aCTOCYBaHHS
Cy4acHUX BioTexXHONOrIi;

BUCJIOBJIIOE CYAXXEHHS:

* 1040 MOX/IMBOCTEN BUKOPUCTAHHS
reHeTMYHO MOANGIKOBaHNX OPraHi3-
MiB;

° 1040 MOpabHMUX N coujiaNbHUX ac-
nekTiB 6ioNoriYHNX JOCHiIOXEHb.




60 BIOJIOrsA

. ep>XaBHi BAMOIU LWOAO0 PiBHS
K-1Tb 3micT Aep . u.l,p, P
. 3arasibHOOCBITHbOI NiArOTOBKU
rog HaB4YaJIbHOro marepiany .
Y4HiB
1 |Y3aranbHeHHS YueHb/yuyeHnus
OCHOBHi 3arafnbHi BNAacTUBOCTI | XxapakTepusye:
XXUBUX CUCTEM * OCHOBHI 3arajibHi BNIaCTUBOCTI XMBUX
cucTem
Ekckypcii:
° iCTOpIs PO3BUTKY XUTTSA HA 3eMAi (40 Kpae3HaB40ro My3er);
* BUBYEHHS BIOPISHOMAHITTS (Ha npukaaai cBOei MicLleBOCTi)
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