IMPOT'PAMA 3 BIOJIOT'II
mia 10-11 xmacis
3araJiIbHOOCBITHIX HaBYAJILHUX 3aKJIaiB

PiBenb cTangapry

INOACHIOBAJIBHA 3AIIMCKA

Beryn. IIporpama npusHadeHa jjisi BMBUYCHHs 0iojIorii HA  piBHI CTaHAAPTY Yy Kilacax
CYCIITBHO-TYMaHITaPHOT0, (P1JIOJOTIYHOT0, XYA0KHBO-ECTETHYHOTO, TEXHOJIOTIYHOTO HATIPSIMIB.
Mera  HaBuaHHs Oiosiorii Ha piBHI CTaHmapTy noyisirae y ¢GopMyBaHHI B Y4YHIB
IUTICHOTO YSIBJICHHS IIPO Cy4acHY MPHPOTHUYO-HAYKOBY KapTUHY CBITY, pOJIb 1 MicCIle JIIOAUHU B
npupoi, GOpMYBaHHS Yy IIKOJISIPIB €KOJIOTIYHOTO KYJIBTYPH, KIFOYOBHX KOMIIETEHIIIH, SKHX
oTpedye Cy4acHe KUTTSL.
JlocsiTHEHHS 3a3HAYEHOI METH 3a0€31eUy€EThCSl BAKOHAHHSIM TaKUX 3d60AHb

* (QopmyBaHHA B Y4YHIB 3HaHb MPO POJb OIOJOTIYHHUX HAyK y (OPMyBaHHI CydacHOI
NPUPOJHUYOHAYKOBOI KApTHHU CBITY; METOAM HAyKOBOTO IMi3HaHHS; Micie OioJorii cepen
IHIIMX HAayK; 3HAYeHHsI O10JIOTIYHOTO PI3HOMAHITTS; 3B'30K MiX MPHUPOJHUMHU 1 CYyCHUTBHUMU
nporecaMy; NMPUHIUIN (YHKIIOHYBaHHS 1 CTPYKTYpYy OI1OJIOTIYHHX CHCTEM Ha PI3HUX DPIBHIX
oprasisaiii )H1Boro;

* PpO3BHUTOK YMiHb BCTaHOBJIIOBATU TapMOHINHI CTOCYHKH 3 NPHPOJOI0 Ha OCHOBI MOBaru
JI0 )KHUTTS SIK HAWBUIIOI IIIHHOCTI Ta BCHOTO JKUBOTO SIK YHIKAJIbHOI YacTUHH Oiochepu;

* (QopmyBaHHS YMiHb BUKOPHUCTOBYBATH HaOyTi 3HAHHS MJIA OI[IHKH HACIIJKIB CBOET
TiSTBHOCTI IO BiIHOLIEHHIO IO HABKOJIMIIHBOTO CEPEAOBUILA, 3J0POB'S IHIIMX JIOJIEH, BIACHOTO
30pOB'S, OOTPYHTYBaHHS Ta JOTPHMAaHHS 3axOiB MNPO(DITAKTHKH 3aXBOPIOBaHb, IPABUII
MOBEIIHKU Y TIPUPOIL;

* PpO3BUTOK IHTENEKTYaJIbHUX 1 TBOPUUX 3A1IOHOCTEH.

3MICT Kypcy € JIOTIYHHM TPOJOBKEHHSM HaBUAIbHUX KYypCIB OCHOBHOI HIKOJIH,
PO3TOAIIAETHCS 32 POKAMH HaBYaHHS TAKUM YHHOM:

10 kaac - po3aimm: «MoJeKkyIsipHUil piBeHb oprasizamii *HUTTS», «KIITUHHUN piBEHb
oprasi3zauii ®H1Boi Npupoan», «OpraHi3aMoBU PiIBEHb OpraHizallii >KUBO1 IPUPOIN»;

11 xuac - pos3aimm: «Opra”i3MoBHH  piBeHb Oprasizamii >KUBOi MPHUPOIU»
(mponoBxkenHst), «HanopraniaMoBi piBHI OpraHizaiii >kKMBOi MPUPOAN», «ICTOPUUHMI PO3BUTOK
OpraHi4HOT'O CBITY».

Ha BuBuUeHHS 1MX PO3ILIIB BIABOIUTHCS:

10 xaac — 52 rogunu (1,5 rog Ha THXK/IEHB);

11 kanac — 52 rogunu (1,5 rog Ha THIKIEHB ).

B ocHoBy HaBuanbHOro 3micry Oiosorii 10-11 kmaciB mokiageHO BHMBUYEHHs DIBHIB
oprasizanii >XMBOI HNPHUPOAU (MOJIEKYJISIPHOTO, KIITHUHHOTO, OPIraHi3MOBOIO, MOMYJISIIIHOrO,
€KOCUCTeMHOT0, 6iocdepHoro). Ha piBHI KOXKHOI CUCTEMH MPOCTEKYIOThCS IX OCHOBHI O3HAKU:
OOMIH PEYOBUH 1 MEPETBOPEHHSI €HEprii, LUIICHICTh XUBUX CHUCTEM. 3MICT KYypCy BKIIIOYA€
OPOBiAHI TEOPETUYHI Yy3araJbHEHHs O10JOTriYHOi HAyKH: KIITHHHY, XPOMOCOMHY Teopii,
€BOJTIONIHI TinoTe3n, 6iomoriuni 3akonu I'. Mennens, T.Moprana Toro.

PoznounHaeTsest Kype po3aisioM «MoJeKyasipHUN piBeHb OpraHizailii *HBOi MPUPOIHY,
KUl mepeadayae BHUBUEHHS XIMIYHOTO CKJaay OpraHi3miB 1 0coOIMBOCTEH O10XIMIYHMX
peakuiii. HactynHi po3ainu nmporpamu nepeadadaroTh ONAaHYBaHHS YYHSAMU 3aKOHOMIPHOCTEH
(GYHKIIIOHYBaHHS KUBHUX CHCTEM Ha KIITHHHOMY, TKAHUHHOMY, OPraHi3MOBOMY PiBHSX. 3HAHHS
PO NPUHIUNN (YHKIIOHYBaHHS KIITHUHU CTAHOBUTH OCHOBY PO3YMiHHS 3aKOHIB CIIaJJKOBOCTI i
3aKOHOMIpHOCTEH MiHIUBOCTI. O3HalOMJIEHHS 3 IIUTOJOTIEI0 I TEHETUKOK TOTYE Y4YHIB [0
BUBYCHHS 1H/AMBIyalbHOTO PO3BUTKY OpraHi3MiB. EKOJOriuHI 3aKOHOMIPHOCTI BUBYAIOTHCS B
po3auni  «HagopraHi3amMoBl piBHI JKUTTS». 3aBEpUIYEThCS BHUBYEHHS O10JIOTIi  pO3aUIOM



«IcTopuyHMii PO3BUTOK OPraHIYHOIO CBITY»,II0 TNepeadayae 3HAHOMCTBO 3 OCHOBaMHU
EBOJTIONIMHUX TIMOTe3 Ta (POPMYBaHHSM BEIMKUX TAaKCOHIB OPraHIYHOTO CBITY B MpOIECi
ICTOPUYHOTO PO3BUTKY.

[IpakTUuHy YacTHHY NMPOTPaMU CTAHOBJIATH JIAOOPATOPHI Ta MPaKTU4YHI POOOTH, SKi €
Ba)XJIMBOIO CKJIaJIOBOIO YPOKY O10JI0Tii 1, 3aJI€KHO BiJ 3MICTy Marepiaiy, 0 BUBYAETHCS, PIBHS
MiJTOTOBKY YYHIB, HABYAJIbHO-MaTepiaJibHOI 0a3H, MOXKYTh BUKOHYBATHCS PI3HUMH CIIOCOOAMMU:
JEMOHCTpaIliitHo, (poHTanbHO, Tpymorw abo iHauBiAyasnbHO. JlabopaTopHi Ta MpaKTHYHI
po0OOTH, TIO3HAYEHI B MpOTpamMi 3ipOYKOI0, BUKOHYIOTHCS YYHSIMH 3a BHOOpPOM YYHTENS 3
ypaxyBaHHSIM MaTepiaibHO-TEXHIYHUX MOXKIUBOCTEH; 3a BiJICYTHOCTI BIAMOBITHUX YMOB BOHU
MOXXYTh OyTH 3aMiHEHI JeMOHCTpyBaHHsAM. OIIHIOBaHHS IMPAKTHYHHUX 1 JaOOpaTOpHUX pOOIT 3
Oionorii 3IHCHIOETBCS Ha PO3CYA BUMTENs a00 y BCIX YUHIB KJlacy, ab0 BHOIPKOBO, B 3aJI€KHOCTI
BiJI CITOCOOY  BHIKOHAHHSI.

HeoamiHHOIO yMOBOIO BHUKOHAHHS HABYAJIbHOI MPOTPaMH € MPOBEACHHS UIKUIBHUX
eKCKypcCiii. YuuTenb Mae IpaBO CaMOCTIHHO OOMpaTH Yac iX NMPOBEACHHS, BUKOPHUCTOBYHOUU
TOJIMHY HaBYAIBHOT MPAKTHKH a00 pe3epBHI OIMHH.

@®opMyBaHHIO HaBUYOK CaMOCTIMHOI poOOTH, BMiHb MOIIYKY HEOOXiAHOI iH(popMalii y
JOJATKOBUX JIITEPATypHHUX JDKEpENax CIYTyIOTh CEMIHApChKiI 3aHSTTSA, SKI YYUTENb MOXeE
IUTAaHYBATH, BPAaXOBYIOYHM HaBUAJIbHI MOXXJIMBOCTI YYHIB Ta JOCTYH iX O HAYKOBO-TIOMYJISIPHOI
JiTeparypH.
00'eKTH 711 BUBYEHHS Ta BKJIIOYATH B 3MICT OCBITH MPHKIAAM 31 CBOIO PETiOHY, 3MiHIOBATH
TIOCITIIOBHICTh BHBYCHHSI OKPEMHX IUTaHb Y Mekax TeMd. KiIbKICTh TOJMH Ha BUBYCHHS TEMHU €
OpIEHTOBHOIO 1 MOXe OyTH 3MiHEHa B MeXaxX BU3HAYCHUX TOAuH. Pe3epBHI rOJMHU MOXYTh OyTH
BUKOPHCTAHI Il TOBTOPEHHSI, CUCTEMAaTH3allil, y3aralbHeHHS] HABYaJIbHOTO MaTepiaily, KOHTPOJIIO

Ta OIIHIOBaHHS HABYAILHUX JOCATHCHD YUHIB.

10 xkaac

52 ropunu (1,5 ron Ha THXKACHD, 13 HUX 4 TOJ pe3epPBHUX)

Ne | k-T 3MICT HaBYAJILHOTO JlepxaBH1 BUMOTH J0 PiBHS 3arajibHOOCBITHBO1 MiATOTOBKH
n/m | roguH Marepiairy YYHIB

2 Bcmyn Y4yenb (yueHUIs):
Cucrema 010710TTYHUX HA3UBAcE:
HayK. 3B'30K - piBHI oprasi3aii >KuBoi IPUPOIH;
010JI0TIYHUX HAYK 3 HAag8ooumsb NPUKIAOU.
IHIIMMU HayKaMH. - 3Ha4YeHHA 010JOT1YHUX HAYK B KUTT1 JIOAUHU 1
3aB/aHHA Cy4yacHOL CYCIILIbCTBA;
6ioJ10r1ii. xapaxkmepusye:
MeTtoau 010JI0TI9HUX - MeToau O10JIOTIYHUX JTOCIIIKEHDb (OTTMCOBUH,
JIOCITIJIKEHb. MOPIBHSUIBHUHN, €KCTIEPUMEHTAbHUM, CTATUCTUYHHM,
PiBHi opranizamii >XKuBOi MO/ICTTFOBaHHS, MOHITOPHHT);
HOPUPOIH. NOACHIOE:
3Ha4YEHHS TOCATHEHD - 3B 530K 010JI0Tii 3 IHIIUMU NPUPOTHUYHUMH 1
610J10T1YHOT HAyKH B ryMaHITapHUMH HayKaMu;
JKUTTI JIFOJIUHU 1 PpoOUMb BUCHOBOK:
CYCHUIBCTBA. - IO 3HAYEHHS JIOCATHEHb 010JI0T1YHOI HAYKU B JKUTT1

JIIOJTMHU 1 CYCTIIHCTBA.
Pozain I. MoJjiexyisipHuii piBeHb oprasizauii »kuBoi npupoau
3 Tema 1. Heopraniuni | VY4yeHs (yueHuns):




pEeYOBUHHU.
EnxemenTHHi ckian
OpraHi3MiB.
Knacudikarist XiMmigaHIX
€JIEMEHTIB 3a X
KUIBKICTIO B OpraHi3Max:
MaKpOEIEMEHTH,
MIKPOEJIEMEHTH.

Pousb Heopraniunmx
peuoBHH (BOJH, KHCHIO,
MiHEpaJIbHUX COJIEH) y
JKUTTEMISUIBHOCTI
OpraHi3MiB.

HA3UBAE:

- OpraHOTCHHI €JIEMCHTH;

xapaxkmepusye:

- 0l0JIOTIYHY POJIb HAWBAKIUBIIINX /I OPraHi3My
JIOIMHU XIMIYHHMX €JIEMEHTIB;

- POJb BOJM, KHCHIO, MIHEpPAJIBHUX COJICH B iCHYBaHHI
KHUBHX CHCTEM Pi3HOTO PiBHS,

- BIKOBI 3MIHM KIJILKOCTI BOJM B KJIITHHAX;

- MOHATTS: TiAPOQUIBHICT, T11POHOOHICTD;

NOSICHIOE:

-  TPUYUHH CHIEMIYHHUX Ta €KOJOTIYHHUX 3aXBOPIOBAHD
JIIOIVHU;

- HEOOXIiTHICTh KOHTPOIIIO XIMIYHOTO CKJIaJy BOJIHU Ta
1K1 JTIOJUHH;

- HOPMH BKMBAaHHS BOJH JIFOJJMHOIO B PI3HUX YMOBaxX
HABKOJIMIITHBOTO CEPEIOBHIIIA;

- moTpeldy KBOTYBaHHS IPOMUCIIOBUX BUKHUJIIB
KpaiHaMHU CBITY;

3ACMOCO8Y€E 3HAHHA!

- g npodiIaKTUKU 3aXBOPIOBaHb JIFOIUHHM, 110
BUHUKAIOTH Yepe3 HecTady a00 Ha/TUIIOK JETKUX
XIMIYHHX E€JIEMEHTIB;

Ppooumb BUCHOBKU:

- PO €IHICTh €NIEMEHTHOTO CKIIaay TLI KHUBOT 1
HEXUBOI IPUPOJIH;

- TIpO BIAMIHHOCTI MiXX )KHBOIO Ta HEKUBOIO MPUPOJIOLO,
SIK1 TIOB’s13aH1 3 PI3HUM KUIBKICHUM CITiBBITHOIICHHSIM
XIMIYHUX €JICMCHTIB.

Tema 2. Opraniusi
peYOBUHH

OpraniuHi pe4oBUHH, 1110
BXOJISATH JI0 CKJIaay
OpraHi3MmiB, ix
PI3HOMaHITHICTb Ta
OlonoriyHe 3HAUCHHS.
bynoga, BractuBocTi,
POJIb Y KUTTEAISIIBHOCTI
OpraHi3MiB MaJluX
OpTraHiYHUX MOJEKYI:
JIT/1IB, MOHOCAXapu/IiB,
aAMIHOKHUCIIOT
HYKJIEOTH/IIB.

Bynosa, BnacTuBocTi,
POJIb B KUTTEIISITBHOCTI
OpraHi3MiB
MaKpOMOJIEKYJT
(6iomomimepiB):
noJricaxapuiB, OUIKIB,
HYKJIETHOBUX KHUCJIOT.
[Mpuntunum mii
(dbepMeHTiIB, iX poJib y

VY4yenb (yueHu1s):
HA3UBAE:
- OpraHiyHi pe4OBHHH, 10 BXOJATH 0 CKIaay
OpraHi3MiB;
HABOOUMb NPUKAAOU.
- 3acToCyBaHHS ()EPMEHTIB y rOCTIOAAPCHKOI AiSTBHOCTI
JIO/IMHY,
xapakmepusye:
- OyZIoBY, BIAaCTUBOCTI Ta O10JIOTIUHY POJIb JIIMIJIB
(xupiB, hochomimninis, cTepoiiB);
- OyIOBY, BIACTUBOCTI Ta 010JIOTIYHY POJIb
MOHOcaxapuiB (pubdo3u, 1e30KCUpHO03U, TIIFOKO3H);
- OyZIOBY, BIACTUBOCTI Ta 010JIOTIYHY POJIb
aMIHOKHCIIOT 1 HYKJICOTU/IiB;
- OyIoBY, BIACTUBOCTI Ta (PYHKIIT MOJTicaxapuaiB,
OUIKIB 1 HyKJIETHOBUX KHCJIOT;
- CTPYKTYpHI piBHi oprani3zaiii OiJIKiB;
- MOJIEKYJISIpHUI piBEHb OpraHi3allii KUTTS;
- NOACHIOE:
- posib AT® B KUTTENISUTBHOCTI OpraHi3MiB;
- POJb HYKJIETHOBHX KUCJIOT y CHAJIKOBOCTI Ta
MIHJIMBOCTI OpraHi3MiB;
cnocmepicae ma Onucye:




KHUTTEAISITBHOCTI - BIIACTHMBOCTI OPTaHIYHUX MOJICKYII;
OpraHi3MiB. - #ito (pepMeHTiB;

- po3g’azye:

- eJeMEHTapHI BIPABHU 3 MOJICKYJIIPHOI Oi0JIoTii
(MonenmoBaHHS peruTiKallii, TPaHCKPHIILIIT);

00MPUMYE NPABUIL:

- TeXHIKH Oe3NeKH NMPH BUKOHAHHI JJa00OpaTOpHUX 1
MPaKTUYHUX POOIT;

- BUKOPHCTaHHS Pi3HUX XIMIYHHX PEYOBHUH, SKi MOXYTh
BIUTMBATH HA KUTTEISUTBHICTD JTFOJJUHU B TTOOYTI, Y
BUPOOHUYHH JISTTHHOCTI;

POOUMb BUCHOBOK:
- IPO €IHICTh XIMIYHOTO CKJIJy OpPTaHi3MiB.

Jlabopamopni po6omu:

Ne 1. BuzHaueHHs 1eIKMX OpraHiuHUX PEYOBUH Ta iX BJIACTHBOCTEH.

Ne 2. BuBueHHS BIacTUBOCTEH (pepMEHTIB.

Ilpakmuuni pooomu:

Ne 1. Po3B'si3yBaHHS €lIeMEHTAapHUX BIIPaB 3 peIUTIKAIlii Ta TPAaHCKPHIILI].

Ne 2. OznaifomiieHHS 3 IHCTPYKIISIME 3 BUKOPUCTAHHS MEIUYHHX TIPETaparis, 3ac00iB
noOyTOBO{ XiMii TOIIO Ta OIiHKA IXHHOI HEOE3MEKH.

Ne 3. Oninka npoIyKTiB Xap4yBaHHsI 3a iXHIM XIMIYHUM CKJIaZIOM.

Poznin I1. KniTuHHuii piBeHb opranisauii »kuBoi npupoau




Tema 1. 3araabHui
IUIaH Oy10BY KJIITHH.
IloBepxueBuii anapar.
Snpo.

IcTopist BUBUECHHS
KJIITUHA. MeTonu
[IUTOJIOTIIHIX
IOCJIIIKEHb.

XimiuHu# ckian, OymoBa
1 GyHKIIT KIIITHHHAX
mMeMOpaH (GiomeMOpaH).
Tpancnopt pe4oBHH
yepe3 MeMOpaHu.
®dyHKIIT Ta 0COOIUBOCTI
OyZ10BU ITIOBEPXHEBOI'O
amapary KJIiTHH
OpraHi3MiB Pi3HUX
[APCTB KUBOT MPUPOIH.
Bynosa i ¢pyHKmii sapa
KIIITUH €YKapioTiB.
3HaueHHS HYKJIEOoiny
KJIITHH IPOKAapPiOTiB.
OcobnuBocTi OyI0BH
KJIITHH MPOKApPIOTiB 1
eyKapioTiB.

Jlabopamopna poooma:

VYyens (yueHuus):
HA3UBAE:

- METOAM BHBYCHHS KIIITHH ( CBITJIOBA 1 €JIEKTPOHHA
MIKpPOCKOITisl; aBTOpajiorpadis, KyJbTypa KIITHH);

- THIHM OpraHi3aiii KJIiTHH;

- (yHKIII TOBEPXHEBOIO anapaTy KJIITHH;

- QyHKi sapa;

- MEXaHI3MH TPaHCIIOPTY PEUYOBHH uepe3 O1oMeMOpaHH,

HABOOUMb NPUKIAOU.

- Tpo- Ta €yKapiOTUYHUX OpPraHi3MiB;

xapakmepusye.

- xiituHRy Teopito T. [lIBanHa 1 11 posib B
OOI'PYHTYBaHHI €IHOCTI OPTaHIYHOTO CBITY;

- XiMI4HIH ckian, OymoBY 1 QYHKINT KIITHHHUAX
MeMOpaH;

- OymoBy sanpa ( saepHa 000JI0OHKA, HYKJIeoIIa3Ma,
SIIEPHUN MAaTPUKC, XPOMATHH, SIIEPIIC);

- HYKJIEOiJ MPOKapiOTiB;

- OyIOBY KJIITHHH MPOKAPIOTIB 1 €yKapioTiB;

NOACHIOE:

- KepiBHY pOJIb CIIaJIKOBOI IPOTPaMH y

JKUTTEMISILHOCTI KIIITHH;
NOPIBHIOE:

- JIBa TUIIM OpraHi3aii KJIiTHH;

- TMOBEpXHEBWH amapar KITHH OakTepiil, rpudis,
POCJHH 1 TBApUH;

- OyIOBY KJIITHH POCJIVH, TBAPHH, TPUOIB;

00TpYHMOBYE:

- B3a€EMO3B'A30K KJIITUHH 13 30BHIMIHIM CEPEIOBUIIIEM;

00MPUMYE NPABUIL:

- BUTOTOBJIEHHS MIKpOIIpenaparis;

3ACMOCOBYE 3HAHHSL:

- npo OyIoBY KJITHUH AJI JOKa3y €HOCTI OPTaHIYHOTO
CBITY;

- PO MOBEPXHEBUM anapar KIITHH JIJIs1 OOTPYHTYBaHHS
HeOe3MeKH TIOTIOHOKYPIHHS Ta BYKMBAHHSI aJTKOTOJIO 1
HapKOTHYHUX PEUYOBUH;

Ppooums BUCHOBOK:

- Mpo 3arajbHUil miaaH Oy10BU KIITUH NPOKAPIOTIB 1

€yKapioTiB Ta X 0COOIUBOCTI.

Ne 3. ByznoBa KIiTHH IPOKapioTiB 1 €yKapioTiB.

Tema 2. luromnazma
KJIITHH.

CKJ’I&JIHI/IKI/I OUTOIIIIa3MHU:

IIUTO301b
(rianomasma),
IUTOCKEIIeT, MeMOpaHHi,

VYyenb (yueHu1s):
HA3UBAE:
- CKJIQJIHUKH IUTOIUIA3MHU;
- MeMOpaHHI i HeMeMOpaHH1 OpTraHeNu 1 BKIIOUEHHS
KJIITHHH,
- NPOUECH, SIKI BITOYBaIOThCS B IUTOIIA3MI KIIITHHU;




HEeMeMOpaHH1 OpraHen,
BKJIFOUEHHSI.

Bynosa i ¢pynxmii
IIUTOCKEIIETY, POJIb HOTO
CKJIaTHUKIB y
MIPOCTOPOBIiH opraHizamii
KIIITHH, B Opraxizaimii
PYXIB Yy KIITHHI Ta pyXy
KJIITHH.

Bbynosa kiiTHHHOTO
LEHTpPY, MOT0 POJIb B
oprasizartii
IUTOCKEIIETY.

Peakrtii mpomi>kHOTO
00MiHYy pe4OBUH, 110
BiJI0YBalOTHCS B
IIUTO30JTI0 (Ha MPUKIIa/Ii
TIIIKOITI3Y).

XimiuHu# ckiam, OympoBa
1 pyHKIiT pudocom.
CuHre3 OiIKIB.

bynosa 1 ¢pyHkmii
OJTHOMEMOpaHHHUX
opraHen KJIITHH

( rpanymspHa i
rJ1aJieHbKa
€HJIOIIJIa3MaTHUYHI CITKH,
amapat [ oybKi,
J130COMH, BaKyoJIi )
bynosa i ¢pynkmii
JBOMEMOpaHHHUX
OpraHen KJIiTHHH.
OyHKIIIT MITOXOHAPIN.
Knituane nuxanss.
OyHKIIT TIACTU]I.
®dortocuHTe3. 3HAUCHHS
doTocuHTE3y.

HAaBoOUmMb NPUKIAOU:
- PYXIB KJITHH 1 BHYTPINTHBOKJIITUHHUX PYXIiB;
- PO3NI3HAE:
- KOMIIOHEHTH KJIITHH Ha CXeMaXx;
xapakmepusye.
- XIMIYHUH CKJaj 1 QyHKI[IOHATBHE 3HAYEHHS
LUTO30JIIO;
- POJb IUTOCKEJIETY B OpraHi3alii pyXiB B KJIITHHI 1
PYXiB KIIITHH;
- pOJIb KJIITUHHOTO LIEHTPA B OpraHi3alii UTOCKENETY;
- TEHeTHUYHHU KOJ Ta HOro 3Ha4YeHHsS B O10CHHTE31
O1JIKIB;
- TPOIIeCH TIIKOIIi3Y, 010CUHTE3y OUIKiB, POTOCUHTE3Y,
KJIITUHHOTO JTUXaHHS;
- OynoBy i pyHKIIIT 0OqHOMEMOpaHHUX 1
TBOMEMOpaHHUX OpraHedw;
NOACHIOE:
- 3HAYEHHS [UIKOJIi3Y; MPOoIeciB aHaepOOHOTO 1
aepoOHOTO AMXAHHS;
- 3Ha4YeHHA (POTOCHUHTE3y, HOTO IIaHETapHY Ta
KOCMIYHY POJIb;
NOPIGHIOE:
- TPOIIEeCH, SKi BIIOYBAIOTHCS B IIUTOILIA3MI TIPO - 1
€yKapioTiB;
cnocmepieae ma ONUCYE:
- pyX IUTOIIa3MU y KIITUHAX POCIIHH;
pOo38’sa3y€:
- eleMEeHTapHI BIIPaBU 3 TPAHCIISIIIIT;
3aCMOCo8ye 3HAHHSL:
- Ipo BIUIUB (haKTOPiB 30BHILIHBOIO CEPEIOBUILA HA
KJIITUHU 17151 TpOo(1IaKTUKY 3aXBOPIOBaHb JIFOIUHMY;
- 1po OynoBY KJIITHH AJIS 10Ka3y €IHOCTI OPraHIgYHOTO
CBITY;
pooums UCHOBOK:
- PO CXOXKICTh IPOLECIB OOMIHY PEUOBHUH, 110
BiZIOyBalOThCA B KJIITHHAX OPraHi3MiB PI3HUX LIapCTB
JKUBOI IPUPOIH.

Jlabopamopna poooma:

Ne 4. Pyx nuromniazMu B KJIITHHAX POCIIHH.

Ilpakmuuna poooma:

Ne 4. Po3B’s13yBaHHS eleMEHTapHUX BIPAB 3 TPAHCIALIT

Tema 3. KuiTuna sik
mijgicHa cucreMa.
@OYHKIIOHYBaHHS
KJIITHHU TPOKAPIOTIB K
miicHol cucrtemu. Ilomin
KJIITHH IPOKapiOTiB.
KmitnHani 1iukn
eyKapioTiB . MexaHi3MH
BIJITBOPEHHS 1 3aruderni

VY4yenb (yueHu1s):
HA3UBAE:
- TOJOXEHHS CYy4acHO1 KJIITHHHOI Teopii;
- (a3u miTo3y 1 Mel03y;
HABOOUMb NPUKIAOU.
- KJITHH, 10 HE JUIATHCS;
- 3aCTOCYBaHHS LIUTOTEXHOJIOT1H JUIs JTIKyBaHHS
3aXBOPIOBAHb JIFOJIMHU;
xapakmepusye:




KJIITHH.

XiMIYHUHA CKIaf 1
Oy/10Ba XpOMOCOM Ha
PI3HUX CTaIIsAX
KIIITHHHOTO [IUKITY.
Mitos3.

Meiio3.

OOMiH pevoBHH 1 €Heprii
B KJIITHHI —
E€HepPTreTUYHUH 1
IJIACTUYHHH OOMIH.
CyyacHa KJIITHHHA
TEOPis SIK YTOYHEHHS 1
JOTIOBHEHHS KJIITHHHOT
teopii T. [1IBanHa.
Cy4acHi HUTOTEXHOJIOT],
BUKOPUCTAHHA 1X IJIS
JIarHOCTYBaHHA 1
JIKyBaHHS 3aXBOPIOBaHb
JIFOIHH.

- [OJLJ KJIITUH MPOKAPIOTIB;

- cTaAll KIITHHHOTO UKy €YyKapioTiB;

- XIMiYHUH ckiaj, OymoBy 1 pyHKIIIT XpoMOcoM;

- IPUYMHH 1 cTocoOm 3aruberi KIIiTHH;

- IMPOLECH MITO3Y Ta MEHO3y B €yKapioTiB,;

- CyyacHY KJIITHHHY TE€OpIiI0;

- KJITUHHHUU PiBEHb OpTaHi3allis >KUTTS;

NOACHIOE:

- 3HAYCHHS BUBYCHHA KapiOTHUITY JUIS JiarHOCTYBaHHSA 1
PO LTAKTUKH CITaIKOBUX XBOPOO JIFOIMHH;

- 3Ha4YeHHS (PYHKIIOHAIBHUX 3MiH y AiSUTBHOCTI KIITHH
Ta iX 3arudel y BHHUKHEHH] 3aXBOPIOBaHb JIFOWHH;

- TPUYWHHM 1 HACTIJIKH IIBUAKOTO PO3MHOKEHHS
OakTepiit;

- 3B’A30K IUTACTUYHOTO 1 EHEPTeTUYHOT0 OOMIHY B
KJIITHHI;

NOPIBHIOE:

- MpoIlecH MITO3y 1 MeHo3y;

- 0OMiH pe4OBHUH 1 eHeprii B KIIITHHAX aBTOTPOPHHX i
reTepoTpodHUX, aepoOHUX 1 aHAEPOOHUX OPraHi3MiB;

- wiituHHy Teopito T. [IIBaHHA 3 Cy4acHOIO KIITHHHOIO
TEOPIEI0;

00IpyHmMOBYE:

- MOAiOHICTH 1 BIIMIHHOCTI y Oy/I0BI KIIITUH OPTraHi3MiB
PI3HUX APCTB JKMUBOT MPUPOJIU Yy 3B’ SI3KY 31 CIIOCOOOM
IXHBOT'O JKUTTS;

- 3HAYCHHS BUJOBOI CTAIOCTI KapiOTHUILY;

3ACMOCOBYE 3HAHHSL:

- TPO MPOIIECH KUTTETISTTLHOCTI KIITUHU JJIs

30epexeHHs 3/J0pOB’S;
POOUMb BUCHOBOK:
- KJIITHHA — eIeMEHTapHa I[lJIiCHA )K1Ba CHUCTEMA.

Jlabopamopni pooomu:
Ne 5. bynosa xpomocom.

Ne 6. MitoTnyH#ii MOAIT KITITHH.

Po3nin I11. OpranizmoBuii piBeHb Oprasi3aiii ;kKMWBoOI NPUPOAHN

Tema 1. HekJliTuHHI
(opmu xKuUTTH

Bipycu, ixHii XiMI4HHH
cKkJaj, 0yaoBa, KHUTTEBI
IIUKJIH.

Posnb B mpuposai i KUTTi
JFOIMHHU.
[Tpodinakruxa BIJI-
iH¢pexkuii/CHIly Ta
HIINX BIpyCHUX
3aXBOPIOBaHb JIFOIMHH.
[Ipionw.

VY4yenb (yueHu1s):
HA3UBAE:
- HEKJITHHHI (POPMHU KUTTS;
- TINOTE3U MOXOKEHHS HEKIITUHHUX (GOPM KHUTTS;
HABOOUMb NPUKLAOU.
- 3aXBOPIOBAHb JIIOJIMHH, 110 CIIPUUMHEH] BipycamH 1
MpiIOHAMU;
xapakmepusye:
- XIMIYHHUH cKJIaj, OyZ0BY Ta KUTTEBUI LIUKII BIPYCIB;
- OuIKH, SKiI BXOJATH 10 CKJIaly BIpycCiB, PIOHIB;
- HYKJICTHOBI KHCJIOTH, 1110 BXOJIAThH JI0 CKJIaay BipyCiB,
MIPiOHIB,
- MeXaHI3MH NPOHUKHEHHS BIPYCIB y KJIITHHH JIIOJUHH,
TBapyH, POCIIHH, OaKTepiii;
- 0CcOOJMBOCTI BIPYCIB, X POJIb Y IPUPOJII ¥ JKUTTI




JIOIVHH,

- 0COOJMBOCTI MPiOHIB;

00IpyHmMOBYE:
- crocoOu 60pOoTHOM 3 BIpYyCHUMU 3aXBOPIOBAHHIMU;
NOSCHIOE:!

- 3axoau Npo(UIaKTHKH BIpYCHUX 3aXBOPIOBAHb
mroauny, 3okpema BlUI-ingexuii/CHIly, BipycHoro
reraTury,

- 3ax0.u NPo]IITAKTUKHU 3apaKECHHS IPIOHAMHU;

- IIUISIXW PO3TOBCIO/DKEHHS BIPYCHUX 3aXBOPIOBaHb
JIFO/IMHUY;

3aCMOCOBYE 3HAHMA!

- TIPO IPOIIECHU KUTTETISUTBHOCTI BIpYCiB 1715t
podiTaKTUKH BIPYCHUX 3aXBOPIOBAHb JIFOIWHH;

00MpUMYE NPABUL:

- TOBEMIHKH B MICIISIX, JIe MOKITUBE 3apakeHHS

Bipycamu;
POOUMb BUCHOBOK:
- BIpyCH — HEKJITUHHI ()OPMH KHUTTS, 000B’ I3KOBI
BHYTPINIHHOKIIITUHHI TAPa3HTH.

Tema 2. OqHOKJIITHHHI
opra’izmmu
XapakTepucTuka
MPOKapiOTiB — eyOaKTepiit
1 apxeOaKTepii. .
OcobnuBocTi opranizarmii
1 )KUTTEAISTBHOCTI
npokapiotiB. Poinb
OakTepiil y mpupoi Ta B
YKUTTI JTFOJTUHHU.
[TpodinakTuka
OaxTepiaJbHUX
3aXBOPIOBAHb JIFOIMHH.
OcobnuBocTi oprasizanii
1 )KUTTEQISIIBHOCTI
OJIHOKJIITUHHUX
€yKaploTiB.

Kononianphi
OJITHOKJIITUHHI OpPraHi3MH.

Y4yenb (yueHUIs):
Ha3WBaE:
- OJHOKJIITHHHI OpPTaHi3MH;
HABOOUMb NPUKAAOU.
- OJIHOKJIITHHHHX ITPOKapioTiB,;
- OJHOKJIITUHHHX POCIHH, TBAPUH, IPUOiB;
- KOJIOHIAIbHHMX OJHOKJIITHHHHX OPraHi3MiB;
xapakmepusye:
- 0co0aMBOCTI OyI0BH NMPOKAPIOTIB;
- 0co0aMBOCTI OYJTOBH OJHOKJIITUHHUX €yKapioTiB;
- cnoci0 XuTTsS OakTepiid;
- aBrotpodHi bakTepii (poToTpodu, XemoTpodu);
- rerepotpodHi 6akTepii (canpoTpodu, CHMOIOHTH);
- aepoOHi Ta aHaepoOH1 OakTepii;
- IUIAXH PO3MOBCIOJKEHHS OaKTepialbHUX
3aXBOPIOBaHb JIFOANHHY;
- SIBUIIE KOJOHIAJBHOCTI OJHOKJIITUHHUX OPraHi3MiB;
- BIIMIHHOCTI OJJHOKJIITHHHUX €YKapioTiB BiJ KIITHH
0araTOKJIITUHHUX OPraHi3MiB;
NOSCHIOE:
- porab 6akTepiil B eKOCHCTEMAX;
3Ha4YeHHs OakTepiil y rocnojapyii JisuIbHOCTI
JFO/TMHU;
- 3acaau npodiIaKTUKU OaKTepialbHUX 3aXBOPIOBaHb
JFO/TMHU;
- IPUHIUIM 3aCTOCYBaHHS aHTHOIOTUKIB y JIIKYBaHHI
OakTepiaJbHUX 3aXBOPIOBAHb;
- POJIb OJTHOKJIITUHHHUX €YKapioTiB Y BUHUKHEHHI
3aXBOPIOBaHb JIFOJIMHH;
- pOJIb OJHOKJIITUHHMX IpUOiB y IpUPOAL Ta
JKUTTEAISIILHOCTI JIFOANHU,
- pOJIb OJHOKJIITUHHHUX POCIHH 1 TBAPUH Y IPUPOJL;




3ACMOCOBYE 3HAHHSL:

- TIPO MPOIIECH KUTTEMISIIBHOCTI OaKTepii 1Jis
npoUTAKTUKY 1HPEKIIHHIX 3aXBOPIOBAHD Ta
BUKOPUCTAHHI Y TOCTIOAApUil TisTIHOCTI JIFOAMHH.

POOUMb BUCHOBOK:

- TIpo pi3HOMAaHITHICTH OAaKTEPi, sIKa OB’ sI3aHA 3
PO3MOBCIO/KEHHSM X B YCIX CEPEIOBUIIAX
ICHYBaHHS Ha IJIaHETI 3eMIs;

- PO 0COOIMBOCTI OYJOBH OAHOKIIITHHHUX
€yKapioTiB.

Tema 3. bararok/iTuHHI
opra’izmm
bararokmniTunHi
oprauizmu 0e3 CrpaBKHiX
TKaHWH. baraTokIiTHHHI
OpTaHi3MH 31 CIIPaBXKHIMH
TKaHUHAMH.

CToBOYpOBI KJIITHHH.
Judepeniiaiis KIITHH.
[TpuHIMIH B3aeMOTIT
KIIITUH. Y TBOPEHHS
TKaHWH y TBApUH.
bynosa 1 ¢pyHKIIIT TKaHUH
TBapWH, iX 3/1aTHICTb
JI0 pereHepartii.

['icroTexHOIIOTI.
3acToCcyBaHHS MITYYHHX
TKaHWH TS JTIKYBaHHS
3aXBOPIOBAHb JIFOJIUHHU.
YTBOpeHHs, OynoBa 1
(GyHKLIT TKAHUH POCIIHH,
IX 3MaTHICTH 10
pereHepartii.

Opranu GaraTOKJIITHHHUX
OpraHi3MiB.

Perynauis ¢pyHkuii y
0araTOKJIITHHHUX
OpraHi3MiB.

Komnonii
0araTOKJIITUHHUX
OpraHi3miB.

Y4yenb (yueHuus):
HA3UBAE:
- 0araTtokJITUHHI OPTaHI3MU;
- TKaHUHH 0araTOKJITHHHUX OpPTraHi3MiB;
- OpPraHu POCIUH 1 CUCTEMH OpraHiB TBApHH;
HABOOUMb NPUKAAOU.
- 3aCTOCYBaHHS TiCTOTEXHOJIOTIN AJIs TIKyBaHHS
3aXBOPIOBAHb JIIOAMHU;
- KOJIOHIHM 0araTOKJIITHHHUX OPTaHi3MiB;
xapakmepusye:
- CTOBOYpOBI KJIITHHH 0araTOKJIITHHHUX OPraHi3MiB;
- TUIM TKaHUH TBapuH ( emiTelianbHi, TKAHUHU
BHYTPIIIHHOTO CEPEIOBUINA, M SI30B1, HEPBOBA);
- TUIH TKaHUH POCIHH (TBipHi, MOKPUBHI, IIPOBIi IHI,
MeXaH14Hi, OCHOBHI);
- MOJKJIMBOCTI Ta MEPCIEKTUBY BUKOPUCTAHHS
TiCTOTEXHOJIOTH;
- perynsmito QyHKIINA y POCIHH,
- PEeryJsTOpHI CUCTEMHU TBapuH Ha MPUKJIAI
JIOIUHU (HEPBOBY, CHIOKPUHHY, IMYHHY);
- TKaHWHHHH, OpraHHMii, OpraHi3MoBUil piBHI
oprasi3zaiii *H1Boi MPUPOIH;
NOSICHIOE:
- 3HauYeHHs CTOBOYPOBUX KJIITHH 0araTOKJIITHHHUX
OpraHi3MiB, CTBOPEHHS «0aHKIBY JJIs iX 30epiraHHs;
- 3Ha4yeHHs nporecy AudepeHiiamii KIiTHH,
YTBOPEHHSI TKAHUH 1 OPTaHiB;
- 3HAYEHHS TICTOTEXHOJIOTIH Yy JiKyBaHHI
3aXBOPIOBAHb JIFOIMHH;

- 3HaYeHHs MPOIIECIB pereHeparii;
- B3aEMOJIII0 CHCTEM Perymsiii y JIOINHHY,
NOPIBHIOE:
- opraizaiiito 0araToKJIITHHHUX POCJIHH, TBAPHUH 1
rpu0iB;
- croBOypoBi Ta AudepeHuiioBani KIITHHY;
3aCcmoco8ye 3HaAHMA.!
- 7S OLIIHKU €TUYHUX aCHEKTiB JOCTiIKEHb B Tay3i
IIMTOTEXHOJIOTIH 1 TICTOTEXHOJIOTIH;
PpoouUmb BUCHOBOK:
- PO NPUHIMUIM OpraHizauii Ta (yHKI[IOHYBaHHS
0araTOKJIITHHHUX OPTraHi3MiB.




Jlabopamopui pooomu
No 7. BynoBa TKaHWH TBapHHHOTO OpPTraHi3My.
Ne 8. BynoBa TkaHMH POCIIMHHOTO OpraHi3My.

1| Y3aranbHenns. [lpuHnunu opranizaimii , pyHKIIOHYBaHHS 1 BJIACTHBOCTI  MOJICKYJISIPHOTO,
KIITHHHOTO, OPTaHi3MOBOT'O PiBHIB OpraHi3amii )HBOi IPUPOIH.

11-i knac
52 ropunu (1,5 rox Ha THIK/ICHD, 13 HUX 4 TOJ - PE3CPBHHUX)

K-t | 3micT HaBYaIbHOTO JlepaBHi BUMOI'M 10 PiBHSI 3arajIbHOOCBITHBOI
r-H Marepiajuay MiZITOTOBKH Y4YHIiB
3 [Tema 4. Po3MHOKeHHSI |Y4eHb (YUeHHIIsI):
opranizmis HA3UBAE:
HecrareBe po3MHOXKEHHS - cnocoOu po3MHOXKEHHS OPTraHi3MiB;
OpraHi3miB. HABOOUMb NPUKLAOU.
CraTeBe pPO3MHOKEHHS - BEreTaTHMBHOTO PO3MHOKEHHS y TBAPUH 1 POCIIHH;
oprani3mis. byiosa i xapaxmepusye:
[YTBOPEHHS CTaTEBUX - HEeCTaTeBe i CTaTeBe PO3MHOKEHHS OPTaHi3MiB;
KITITHH. - OynoBy cTaTeBUX KJIITHH;
- OloJoriuHi i comianbHi aCTIEKTH peryIsii
PO3MHOXKEHHS Y JIFOIUHU;
NOSICHIOE:
- 3HAYEHHS CTAaTEBUX KIIITHUH B 3a0€3IMEUYEHHI
0e3mepepBHOCTI iICHYBaHHS BHILY;
- 0loJIOriYyHe 3HAUYEHHSI HECTaTEBOIO0 PO3MHOXKEHHS;
NOPIBHIOE:
- cTaTeBe 1 HecTaTeBe PO3ZMHOKEHHS;
pobums 6UCHOBOK:
- TIpO 3HAYEHHS PO3MHOXKEHHS JJIsl ICHYBaHHsI BUJY.
Vlabopamopni pooomu
No 1. BynmoBa cTaTeBUX KITITHH.




K-tb | 3MicT HAaBYAJIBHOTO JepxxaBHi BUMOI'HM 10 PiBHS 3arajibHOOCBITHbHOI
I-H Martepiajay NiATOTOBKH YYHIiB
7 [Tema 5. 3akoHOMipHOCTi|Y4YeHb (YYeHHUIIs):
CIAIKOBOCTI Hazusae:

(OCHOBHI ITOHATTS
reHeTUKU. MeToau
FEHETHYHHUX JTOCIIKEHD.
3akonu I. Mengens, ix
CTaTUCTHYHHI XapakTep i
LIUTOJIOTIYHI OCHOBH.
XPOMOCOMHA TeOPist
CI1aJIKOBOCTI. 3UerlIeHe
yCTIaIKyBaHHS.
B3aemoist reHiB.

METOJIM F'€HETUYHHUX TOCIIKEHD,
Has00UmMb NPUKIAOU.

B3a€MO/II1 I'€HiB;

hopMynIOE 03HAUEHHS NOHSAMDb !

"reHorumn"”, "gpeHorun", "MOMIHAHTHHIA CTAaH O3HAKH
"periecuBHMI CTaH o3HaKku'", "ajenbHl reHn",
"romo3urora", "rerepozurora";

xapakmepu3zye:

3akonu I'. Mennens;

OCHOBHI ITOJIOKEHHSI XpPOMOCOMHOI T€OPii CIIaJKOBOCTI;
0COOJIMBOCTI YCIIaJKyBaHHS NP 3YETUICHHI T'CHIB;

NOPIBHIOE:

TOMO3HUTOTH 1 TE€TEPO3UTOTH;

3acmocogye 3HaHHA

- 3aKOHIB T'€HETUKHU JUIA CKIAJaHHS CXEM CXPEllyBaHHS;

PO3B’sI3yBaHHs TUIIOBUX 33/1a4 3 TEHETUKU
(MOHO- 1 TUTIOpUAHE CXPEIyBaHH);
JUISL OL[IHKH CIaJJKOBHUX O3HAK y POJMHI 1 TUIaHYBaHHS

POAVHU.

IIpaxmuuni pooomu

Ne 1. Po3B’si3yBaHHS TUIIOBUX 33124 3 TEHETHKH (MOHO- i AMTIOpUIHE CXPEITYBaHHS).

Tema 6. 3akoHomipHoCTI
MIiHJIMBOCTI
KomMOinaTuBHa
MIHJIUBICTb.

MyTariiiHa MiHJIUBICTb.

Monudikariiitna
MIHJIABICTE.

Buau myrariii. Myrarenu.

YdeHb (y4eHHIA):

HA3UBAE:

(bopMH MIHIMBOCTI;

MPUYMHU MOJIU(DIKAIIIHOT MIHIMBOCTI;
MyTareHHi GakTopu;

TUTIA MYyTaIlii;

HAB800UMb NPUKIAOU!

CIaJIKOBOT MIHJIMBOCTI;

HECITIaJIKOBOI MIHJIMBOCTI;

MyTaIiu;

xapakmepuszye:

KOMOIHaTUBHY MIHJIMBICTb;

MYyTaliiiHy MiHJIUBICTb,
MoaudiKaIiiHy MIHJIUBICTE;

HOpMY peaxliii;

NOSICHIOE:

3HAYE€HHS CIaIKOBOI MiHJIMBOCTI;
3HAYCHHS HECITaJKOBOI MIHIMBOCTI;
NOPIBHIOE:

Mou(piKaniiiHy Ta MyTalliiHy MIHJIUBICTb;
Bacmoco8ye 3HaHHA:

PO MyTareH! JJisl OOIPyHTYBaHHS 3aXO/I1B 3aXUCTY BiJl
BIUIMBY MyTareHHUX (akTOpiB.

Vlabopamopni pooomu

Ne 2. CriocTepekeHHsI HOpMAJIbHUX Ta MyTaHTHUX (OpM JIp0o30dis, iX MOPIBHAHHI. ™
Ne 3. BuBuenHs minnuBocTi y pocnuH. [ToOynoBa BapiaiiitHoro psiy i BapiaiiiHol




3MicT HABYAJILHOIO
Martepiajay

JepxxaBHi BUMOI'HM 10 PiBHS 3arajibHOOCBITHbHOI
NMiATOTOBKH Y4YHIiB

KpHUBOI.

Tema 7. I'eHoTHI IK
HiJTicHa cucreMa
(OCHOBHI 3aKOHOMIpHOCTI
(hyHKIIIOHYBaHHS T€HIB Y
Mpo- i €yKapioTiB.
['eHeTHKA JIFOJHU.

Poib renotumy i
CepelloBHIIA y
(dbopmyBaHHI peHOTHUTTY.
XHUMEepHI Ta TPAaHCTECHHI
OpraHi3Mu.

['eHeTHYHI OCHOBH
CeJIeKIIii OpraHi3MiB.
OCHOBHI HaNPSIMKU
Cy4acHOi O10TEXHOJIOTII.

Ydenb (yueHuus):
Hazusae:
- 3aBJaHHS Cy4acHOi O10TEXHOJIOTI,
- METOIH CENEKIIi;
HABOOUMb NPUKAAOU:
- pedoBHUH (IIPOJYKIIi), Ki OJIEPKYIOTH METOJIAMH
TEHHOL
IHXKEHepii;
xapakmepuszye:
- (yHKIIl TeHiB;
- HaNpsIMKHU Cy4acHOi O10TE€XHOJIOTIT;
NOSCHIOE:
- 3HA4YCHHS I'EHOTHITY 1 YMOB CEpEIOBHINA JJIsI
(dbopMyBaHHS GeHOTHUITY;
- 3HAYCHHS MEJIUKO-TCHETUYHOT'O KOHCYJIbTYBAHHS,
- MOXUIMBOCTI MPO(MIIAKTHKHU CIAIKOBUX XBOPOO
ITFOTUH

00TPYHMOBYE:

- HEOOXITHICTh 0OCPEKHOTO CTABJICHHS 10
BUKOPUCTAHHS

MIPOJYKTIB, 110 BUPOOISIOTHCSA TEHETUYHO

MO IM(IKOBAaHNUMHU OpTaHi3MaMH,

NOPIGHIOE:

- KJIACHYHI METOJU CEJIEKIIil 3 010T€XHOJOTTYHUMHU;
3acmocosye 3HaHHA!

- JUTS OLIHKU MOJKJIMBHX ITO3UTUBHUX 1 HEFaTUBHUX

HACJIIJIKIB 3aCTOCYBAaHHS CY4aCHUX 010TE€XHOJIOTIH;

- MOXKJIHBOCTI BHUKOPUCTAHHA TPAHCI'CHHUX Opl"aHi?»MiB;




K-tb | 3MicT HAaBYAJIBHOTO JepxxaBHi BUMOI'HM 10 PiBHS 3arajibHOOCBITHbHOI
I-H Martepiajay NiATOTOBKH YYHIiB
6 [Tema?9. Y4eHb (ydyeHHIA):
InauBinyanbHmnii Ha3UBae:

PO3BHUTOK OPraHi3MiB
Sarrinnenss. Ilepionu
OHTOTEHE3Y Y
0araTOKJIITHHHUX
opraHi3miB: eMOpioreHes i
MOCTeMOpPiOHATHHHIA
[PO3BUTOK.

Bruius resorumy ta
(hakTOpiB 30BHIIITHHOTO
CepeIOBUINA Ha PO3BUTOK
OpraHizmy.

MepioIM OHTOTEeHE3y Y 0araTOKJIITHHHUX OpraHi3MiB;
KPUTHYHI IEP10J1 PO3BUTKY JIIOMHH;
TiOTe3U CTapiHHS JTIONHH,

HABOOUMb NPUKIAOU:

3aCTOCYBaHHsI €eMOPIOTEXHOJIOTIH;
xapakmepuszye:

3aIlTiIHEHHS Y TBApUH 1 POCIINH;

eTary OHTOTCHE3y Y POCIUH 1 TBAPUH;
eMOpioreHe3 XOpI0BUX TBAPHH;
MOCTeMOPiOHATBHUI PO3BUTOK TBAPUH;
THUITH POCTY Ta HOTO PETYJISAIIII0;

JliarHOCTYBaHHS Ba/l NOSICHIOE:
POSBUTKY JIOJIUHH T4 ix - 3HAYCHHS IITYYHOTO 3aIUTiTHCHHS;
KOPCKII1A. - 0loJIOTi1YHI OCHOBH KOHTpAIIEIIIii;
?KHTTCBHﬁ QUK y POCIMH - BIUIUB 30BHIIIHIX yMOB Ha ()OpMYBaHHs, PICT Ta
| TBAPHH. PO3BUTOK OpraHi3my;
EmOpioTexHoorii. - IIpOLECH CTapiHHS;
KiionyBaHHs. 3aCmMoco8y€e 3HAHHA!
- TIPO BIUTUB YMOB JKHUTTS Marepi i 0arbka Ha pO3BUTOK
3apojiKa 1 IU10/1a JUIs MiATOTOBKH JI0 HAPOJHKEHHS
JTUTHHUY;
- JUIS OI[IHKH MOXKJIBHX ITO3UTUBHUX 1 HETATUBHUX
HACJIIJIKIB KJIOHYBaHHS OpraHi3MiB;
pobums 6UCHOBOK:
- IIpO POJIb CMAJKOBOCTI i (haKTOPiB 30BHIIIHBOTO
CEpEeIOBUINA B OHTOTCHE3I.
Vladopamopni po6omu

Ne 4. EMOpioreHes xopioBux.*

Po3nin IV. HapoprauizMosi piBHi opraHizaiii xKuBoi npupoau

10

Tema 1. [lonyasimis.
Exocucrema. Biocgepa.
[lomyssis.
XapaKkTepucTuKa
nomyssiuiil. Craresa i
BIKOBa CTPYKTypa
nomyssii. dakropu, AKi
BIUTMBAIOTH Ha
YHCENbHICTh MOMYJIALIT.
ExonoriuHi YMHHUKH.
[TousTTs IPO
Cepe/IOBUILE ICHYBaHHS,
MUISTXA TPUCTOCYBAHB JI0
HBOT'O OPTaHi3MiB.
bioJtoriuni aganTHUBHI
[PUTMHU OpPTaHi3MiB.

YrpynoBaHHs Ta

YyeHnb (yueHuUs1):

Hazusae:
- HAJOPra”i3MOBi CHCTEMH;

OCHOBHI XapaKTePUCTHKH MOMYISIIIT;

€KOJIOT14uH1 (haKkTopH;

HasoO0umMb NPUKIAOU.

YTPyMOBaHb, EKOCUCTEM;

MIPUCTOCOBAHOCTI OPTaHi3MiB IO YMOB CEPEIOBUIIA;

MOAIOHOCTI Y MPUCTOCYBAaHHI PI3HUX BHIIB JI0

OJIHAKOBUX YMOB CE€PEI0BUIIIA;

JIQHITIOTIB JKUBJICHHS,

Xapaxmepusye:

CepeIOBHUIIA ICHYBAaHHS OPTaHi3MiB;

€KOJIOT14H1 (haKTOpH;

N000BI1, CE30HHI1, P1UHI aAaNTUBHI O10JIOT1YHI pUTMHU

OpraHi3MiB;

CTPYKTYPY 1 QYHKITIOHYBAaHHS HAaJIOPTaHI3MOBUX
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exocuctemu. Ckiaf i CHUCTEM;
CTPYKTYpa yrpyIroBaHb. - B3AEMOJIII0 OPraHi3MiB B €KOCHCTEMAX;
B3aemonii opradizmis B - JIQHIIOTH KABJICHHS;
E€KOCHCTEMAX. - TPaBUJIO KOJIOTIYHOI Mipamiu;
Pi3HOMaHITHICTD - iocdepy, GyHKIIIOHATIbHI KOMIIOHEHTH Ta ii MEXi;

exocucteM. PO3BUTOK 1
3MIHH €KOCHCTEM.
Ko1006ir peuoBuH i
MOTIK €Heprii B
EKOCHCTEMaX.
[IponyKTHBHICTH
EKOCHICTEM.

3aranpHa
XapaKTePUCTHKA
Oiocdepu. BueHHs
B.1.BepHaacekoro npo
6iochepy. Ponb xuBux
opraHizMiB y 6iocdepi.
biomaca. Bruus
MISIIBHOCTI JIIOAWHA Ha
cTaH Oiocdepu.
30epeKeHHS
010piI3HOMAHITTS.
OxopoHa 6iocdepu.

- TOHATTA PO HOOChEpY;

NOSACHIOE:
- OCHOBHI 3aKOHOMIPHOCTI JIii €KOJIOTIYHUX (paKTOPIB Ha
KHB1 OpraHi3Mu;
- [UIAXH OPUCTOCYBAHHS OPTraHi3MiB JI0 YMOB
ICHYBaHHS,
- 3B’SI3KHM MDXK OpTraHi3MaMHU B €KOCHCTEMI;
- poJib opraHi3MiB (IPOAYIIEHTIB, KOHCYMEHTIB,
PEIYLEHTIB) 1 JIOAWHYU B IITYYHUX 1 TPUPOTHUX
€KOCHUCTEMAX;

- 3HAYEHHS KOJI000Iry pe4oBUH y 30epeKeHH1
EKOCHCTEM;

- pOJb 3aMOBIIHUX TEPUTOPIH y 30eperKeHH1
010JIOTIYHOTO PIZHOMAHITTS, PIBHOBAru B 6iocdepi;
NOPIBHIOE:
- pI3HI cepeOBUINA KUTTS,
- TIPUPOJHI Ta ITYYHI EKOCUCTEMU;

3acmoco8ye 3HAHHA:
- 1po 0coOMUBOCTI (PYHKIIOHYBaHHS MOIMYJISIIIIH,
exocucTeM, 6iocdepu A OOTpyHTYBAaHHS 3aX0/iB
iX
OXOpOHH;
- JUId IpOEKTYBaHHS JIiil y cripaBi OXOPOHU NMPHPOJIH;
- JUId IpOTHO3YBaHHS HACHIJIKIB BIIUBY JIIOJIMHH Ha
€KOCHUCTEMU;
- IS BA3HAYEHHS CTpATerii i TAKTHKU CBOET
MOBEIIHKU
B Cy4aCHHX YMOBaxX HaBKOJIMIIHBOI'O CEPEIOBHILA;
pobums 6UCHOBOK:

- TIPO LLUIICHICTH 1 CAMOPETYIIALIIO )KUBUX CUCTEM;
- TIpoO poJib 010JIOTIYHOTO PiI3HOMAHITTS, PETYIIOBAHHS
YHCENIbHOCTI BU/IIB, OXOPOHH MPUPOTHUX

YTPYIOBaHb
JUIs 30epeKeHHs piIBHOBAru y 6iocdepi.

Ipaxmuuni po6omu

/[emoncmpyeanna: KONEKIii, repbapHUX MaTepialiB, )KUBUX 00’ €KTIB, K1 UTFOCTPYIOTh
BIUIMB PI3HUX €KOJIOTIYHUX (DaKTOPIB HA POCIHMHU 1 TBAPHMHU; MOJIENIEH €KOCUCTEM;
(b17I6MIB IPO OXOPOHY MPUPOIH.

No 2. Po3B’si3yBaHHs 33714 3 €KOJIOT1.

Po3aia V. Icropuynmii po3BUTOK OPraHiqyHOro CBiTY




3MicT HABYAJILHOIO
Martepiajay

JepxxaBHi BUMOI'HM 10 PiBHS 3arajibHOOCBITHbHOI
NMiATOTOBKH Y4YHIiB

Tema 1. OcHOBH
e€BOJIIOLIHHOI0 BUCHHS
CTaHOBJICHHS
E€BOIIOLIMHUX ITOIISIIB.
OCHOBHI HOJ0KEHHS
CHUHTETUYHO] TIIIOTE3H
esorortii. IlpupogHuit
noGip. Bun,
BHJIOYTBOPEHHS.
MiKpOeBOIIOLLSI.
AnanTartii sk pe3yJabTar
€BOJTIOLIIITHOTO TIPOIIECY.
MakpoeBOTIOLIHHII
poriec.
CydacHi ysIBJI€HHS [TPO
(hakTOpH €BOJIFOIIII.

YdeHb (yueHuus):
Hazusac:
- JIOKa3H" €BOJIIOLIT;
- pe3yJbTaTh EBOJIOIIIT;
HAB00UMb NPUKLAOU.
- BHYTpIIIHBOBHUJIOBOi, MI>KBHI0BOT OOpOTHOH 32
ICHYBaHHS,
- (op™m npupoanoro 1od6opy;
- aJanTaiiii OpraHi3MiB JI0 yMOB CEpEIOBHIIIA;
popmyntoe 03HaueHHA NOHAMD.
- "konBeprenuis", "nmuBeprenuis", "mapanenizm”
xapakmepuszye:
- pi3HI IOTJIAIN HA €BOJOIIIO;
- TepeayMOBH PO3BHUTKY CBOJIOMIMHOTO BUCHHS,
- OCHOBHI TOJIOKEHHS €BOJIFOI[ITHOTO BUCHHS
Y. Mapsina;
- pYUIiHHI CUJIM €BOJIOLT;
- TpUPOJIHUH T00ip, HOro BHIIH;
- OCHOBHI IIOJIOXKCHHSI CHHTETHYHOT TIIOTE3M SBOJIIOLIIT,
- TOMYJIAIIIO SK eJIEMEHTAPHY OJUHUIIIO CBOJIIOLIIT;
- KpuTepii BULy;
- crocoOu BUAOYTBOPEHHS;
- eneMeHTapHi paKTOpH EBOJIFOIIIT;

NOSICHIOE:
- pI3HOMAHITTA aJaNTaIlii OpPraHi3MiB SK pe3yabTaT
€BOJIIOLII;
NOPIBHIOE:
- IITy4HUH 1 npupoHUi 1006ip,
- reorpadiuHe 1 €eKOJIOT1YHE BUAOYTBOPEHHS;

IIpakmuuni pooomu

Ne 3. TTopiBHSAHHS MPUPOJIHOTO 1 IITYYHOTO 1000pYy.

Tema 2. IcropuuHuii
PO3BHUTOK i
pi3HOMAaHITHICTH
OPraHiqyHOroO CBIiTY
['imoTe3u BHHUKHEHHS
PKATTS Ha 3eMIIi.
EBoiromis
OIHOKJIITUHHUX Ta
0araTOKIITHHHUX
oprani3mis. [lepiogu3artis
€BOJIIOLIIHUX SIBUILI.
[TosiBa OCHOBHUX TPy
opraHi3miB Ha 3emuii Ta
(hopMyBaHHS EKOCHCTEM.
Cucrema opraHivHoro
CBITY SIK BiI0OpaKE€HHS
1Oro ICTOPUYHOTO

O3BUTKY.

YyeHnb (yueHuUs1):
Hazusae:
- TaKCOHOMIYHI OAMHUIIL;
- epu, nepiou po3BUTKY 3eMili;
xapakmepusye:
pi3HI MOTJISAM Ha BUHUKHEHHS KUTTA Ha 3eMIi;
TIMOTE3H MOXOKEHHS €yKaploTiB;
- eBOJIIOLIIHI MOJIT B MPOTEPO30MChKY, MaIe0301ChKY,
ME3030MChKY Ta KaHHO30MCBKY €PH;
PpoouUmb BUCHOBOK:
PO YCKJIQTHEHHS TBAPUHHOTO 1 POCIMHHOTO CBITY B
MIPOIIECi €BOIOLIT;
- TIPO €JIHICTh OPTaHIYHOTO CBITY.
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/lemoncmpyeanns: ckam’ STHIJIOCTEH, BIIOUTKIB, BUKOITHUX PEIITOK POCIIHH 1 TBApHH,
(binbpMiB, HiadibMiB, CXEM.
1 |V3zaraabHeHHs Kypcy |YdyeHb (YUyeHHUsI):

OCHOBHI BIIACTHBOCTI Hazusac:
PKHBHX CHCTEM. - BJIACTUBOCTI )KMBHX CHCTEM,;
MOXITUBOCTI U HaB00UmMb NPUKIAOU.
MEePCIICKTUBU - BJIACTUBOCTEH JXMUBOTO, IO XapaKTEPHI IS Pi3HUX
3aCTOCYBAaHHS JJOCATHEHD piBHIB Oprani3aiii >kuBoi Npupo.Iy;
Oiosorii y 3a0e3neveHH1 - BUKOpHUCTaHHS 010JIOT1YHUX 3HAHb Y BIIACHOMY KHUTT1
ICHYBaHHSI JIIOJICTBA. i
B 3a0e3MeYeHH] ICHYBaHHS JIIO/ICTBA;
xapakmepuszye:
- BJIACTUBOCTI )KMBHX CHUCTEM;
3acmoco8ye 3HAHHA:

- IS OIIIHKK MOPaJIbHUX 1 COLIaJIbHUX aCIEKTIiB
O10JIOTTYHUX JTOCIIIKEHb.

Exckypcii:

1. CiocoOu po3MHOXKEHHS POCIHH (OpamHXepes, TEIUIMIs, OOTaHIYHWHA caj, JOCIiaHA
CTaHIIis TOIIIO).

2. 3anpoBa/KEHHS HOBHX COPTIB POCIHH 1 TIOPiA TBAapUH y rOCHoIapcTBax (CeieKiiiifna
CTaHIlis, IJIeMiHHA (hepMma).

3. Metoau po3BeeHHS MTaxiB: iHKyOaIlist, pO3BUTOK Kyp4ar (mraxodabdpuka).

4. Pi3HOMaHITHICTh BU/IB y IPUPOAL (IPUPOAHUYUIN My3eld).

5. IcTopist pO3BUTKY KUTTS HA 3eMJIi (IPUPOIHUYHHA MY3€i).




