Bcryn

1. KnitnHa — cTpykrypHo-thbyHKLUiOHanNbLHa
oauHULA opraHiamis. MpokapioTH

Mera i rinotesa I. Mposogxy gocnigeHHA Nnpupoan
HaykoBo-gocnigHUUEKWA NPOEKT

Tema: [locnifmkeHHA WBNAKOCTI yTBOPEHH:A iorypTy 3anexHo Bif Xup-
HOCTI Monoka W TemnepaTypu Kynbtusauii (_annus Temneparypu Ha
LBMAKICTE PO3MHOXEHHA GakTepii orypToBol KynbTYpK)

MpepcraenexHA
MnaHyeaHHA

DBuxouyaan-na cam/-a DPasoma e LA

Anania Excnepumen-  lMnaHyBaHHA OOCNIMKEHHA:

FemcHosion TIRaIn HaiicknaaHiwmii etan AOCNIMKEHHS — uiTke hopMyioBaHHA rinoTesn
AOCNiMKeHHs BiANOBIAHO 4O MeTH i noaanblue nnaHysaHHs ekcnepumenTy. O6'ekT AocnigKeHHA
3PO3YMiNuit: MOMOKO OAHAKOBOT / PI3HOT XMPHOCTI Ta KynkTypu GakTepiit (iX NPOMOHYIOTL Pi3Hi Bu-
poBHuKM y BUMMNAAI nopowwkis). Monerwye 3agavy Te, WO 3Ha4Ha YacTWHa KOHTPONbOBaHWX 3MiH-
HWX MPONUCaHa B IHCTPYKLT BUPOGHUKamMK KynsTyp GakTepiii. 3anuwaeTsca nuwe obpatu Apyrui
KOMMOHEHT — MOIOKO (Hanpuknaz, BpaxoBysaTi BupobHIKa, nonepeaHio 06pobky Towo) i BU3Ha-
YUTW, 33 AKMM KpUTepiem Byae OLiHeHO JOCArHEeHHA pedynbTaTy — YTBOPEHHs HOrypTy (paxysatu
GakTepii B AOMALLHIX YMOBaX 3a3BM4ail HEMOXIIMBO).

MeTa gocnigeHHA: .
O6'eKkT gocnimKeHHa: . ...

AKY NpaKmu4Hy KOpUcs MamuMyme G020 pesynsmamu

Lo came GociGmyEMO: ART YACMUHU AKUX POCNLH

D RO A BRGSO s P A A R e e

X — wezanewya (Hi 8id ko2o, oxpiv Jocridnuka), ManinynNLoeaHa IMiHHE

Ha wo BNAMBAE (L0 BUMIPIOEMO): ... ... ..........ccooiiimiiioiiiiiisisienns,

Y — 3anamya IMiHHa

TIMOTORR: .l v s iiFeniveassiasasses BINMABRE HB. i

X — HezanamHa MiHHE Y — 3anexHa amikHa

AK CAME EnNuesc
KOMMPOL08aHi Ma cMoponKi amMinki: wo HE MAE ennueamu wa pesynemamu docnidwenna
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potokon i Aani:

| X—Hesanewol awinwol |

3Ha4YeHHA
Y — sanexwol amikrol

BapianTi

- e WN—

| auMipiosaHHa

BMCHOBOK LW040 rinoTtesun:

MipkyBaHHA WOA0 pe3ynkTaTis:

Moxunuei BnacHi gocnigKeHHA

TaeMHWUYi CKPUHBKK

NisanbHiCTb i3 TAEMHUYMMW CKPWUHEKAMKW Aonomarae 3po-
3yMITH, SIK NOYYBaIOTLCA HayKoBLi, SkuM Tpeba gocniauTu
neeHui oB'ekT, ane Tak, Wob ioro He 3pyiHyBaTh — nuiie
BWKOPUCTOBYIOYM HAABHI METOAW 30BHILUHBOrO BNNWUBY Ta
BIACHI OpraHu 4yTTA.

MonpociTk Korock i3 Apy3is 3po6UTH 3 KyOUKiB CKPUHBKY
3 BHYTPILWHLOIO CTPYKTYPOIO OAHOTO i3 30BpaxeHux Ha
MaToHKY TUMIB.

BueviTL TeopeTuyHi Moaeni, NokasaHi Ha MartoHKy.
MpuaymaiiTe ekcnepuMeHTW Ana nepesipku KOMHOT
TeopeTuyHOT Mogeni.

» O6roBOpITE MOXITUBI PE3ynbTaTh 3anponoHOBaHKUX eKC-
nepuMeHTiB. Hanpuknag, AKWO Apyra MOAEMNb Ha Hbk-
HbOMY ManiHKy npasuibHa, AKUM byne pesynbrar 3a-
NPONOHOBAHOrO EKCNepUMeHTY?

» O6rosopiTe OBGMEXeHHs 3anporoHOBaHWX eKcnepu-
MeHTiB (Hanpuknag, 4eTsepTa MoAenb Ha HIWKHLOMY
ManIoHKy MICTUTb MOPOXHINA KBaapaT y KyTKY, ki He-
MOMMMBO AOCNiAWMTK 38 JONOMOrolo KyTbKW).

» llocnigite ckpuHbky, He posbupaioun ii. 3'acyiite, OO
SIKOro 3 BapiaHTiB BiANOBIAI BOHA HANEXMWT.

Lo

LN

=y

LS

! ¥

oduHuLl

Lo nidmeepdunacs — Npa Wo We Caid

3anexHicTe Big

3

Y

LT

midmeepounace YU Hi

1P Hiowo we midmeepdunal

X oduHuyf
BUMIDIOBaHHA

coLIVEWORKSHEETS



Bianosiai Ha KoMneTeHTHiCHO opicHTOBaHe 3aBaaHHs y Betyni (c. 15-16 niapy4Huka)

1. alleJeldr] : A B B
_ : st saneanen 1, Poamip kopo6oK | B il

|

i

3. OBepits cnoci6, skuit Haiikpalle 2. KinbKicTe HaciHWH = !_I
YHao4HIOE OTPMMaHi aaHi: ' 3. KinbKicTb YailHWUX NOMXOoK coni —  — '-_‘
3 Ha 100 mn poa4nHy — j’ -

4. KinbkicTb nonueie Ha o0y
5. KinbKicTk HACiHWH, WO NPOPOCX

Bianosiai Ha komneTeHTHiCHO opieHTOBaHe 3aBaaHHs ao Temu 1 (c. 34-35 nigpy4Huka)

1.allslleldr] ool | Meoc =t | | s []
4. 1)

2)

3)

Il. OnpauboByio Ta BUKOpMCTOBYIO iHdpopMauio
Mogens: MicTo-kniTuHa

_—

|| BukoHyeas/-na cam/-a :l Pazoma

PosrnsHeTe npesexTauio npo Tunu moaeneii 3a QR-koaom (guBe. c. 5). Y npeseHTauii Ha A4BOX Npu-
Knagax — nitaykie i cobak — nokasaHo, AK BU3Ha4aTH iCTOTHI i HeicTOTHI ocobnuBocTi peansHux
ob'ekTiB y Mogensx, onucysaT MeTy MOAENOBaHHA TOLLO.

OBepite TMN KNITUHU, AKY NnaHyeTe amopentoeatu (KNituHy GakTepiil, poCNUH, TBAPUH YW rPu-
6is). YaBiTb cebe kaptorpacom, WO NpUixaB y HOBe MICTO i HAMaraeTLCA CTBOPWMTKU WMOro nnaH,
AKMM MoxHa Byae kopucTyBatucs MaibyTHiM Typuctam. HaHeciTs Ha nnaH MicTa HanBinbw Likasi
06'eKkTH, Hamaral4ynck YHaouYHUTK TXHi BIAHOCHI poamipu Ta dyHKUT, AKi BOHW BUKOHYIOTb.

3a BaxxaHHAM (IK TBOPYWIA MPOEKT) MOXHA A0AATY WOAEHHWUK MaHAPIB — TEKCTOBMI onwc nobave-
HOrO i 3aManoBaHoro.

Tun mopeni:
D O6’emHa (peanesHa) D Ob6pasna (rpadiyHa) D MaTemaTtuuHa
BepbansHa (cnoeecHa) D ImiTauiiHa [:l CvmBoniuHa (3Hakosa)

MeTa MmogenioBaHHA:

lcToTHI Bnacmqon:'ri, Lo BignosigaoTb opuriHany (Yum CTBOpeHa Mofens Byae cxoxa
Ha CrpaeXHI0 KMITUHY) _ _
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HeicToTHI BNacTMBOCTI (YM 3HexTyBanu nia Yac nobynosv mogeni)

MogentoBaHHSA:

Mopada: Mana MICTa-KNiTUHU Mae He TiNbKW BUTNSAATM CXOKE Ha 306paxXeHHs! KNiTUHM 06paHoro
mny. Mg Hac MOAenioBaHHsA BapTo BpaxyBaTW Ti npouecH, Lo BinByBaloTbCA B MICTI-KMITUHI: AKi
«panoHU» | «NepeaMICTA» 3a WO BiANOBIAaKTL i AK NOB'A3aHi Mk co6oto.

Lo Moaens e AONOBHUMO y 9 Knaci, Konu peTernbHille BUBYaTUMETE NpoLecy 0BMiHy peqoBMH
y KNITWHI, ane TOAl BOHa pafLwe CTaHe CXOXO0I0 Ha NOriCTUYHY CXemy 41 Many MeTpo.

BcraeTe (BKNenTe) NOKNUKaHHA Ha 306pakeHHns abo Ha OHNaitH-cepsic, y AKOMY
cTeBopeHo many (abo BkneiTe camy many Ha apkyLwi nanepy).
3aBaaHHA:

1. ONMWITL BIANOBIAHICTL MK eNeMeHTaMu MICbKOro nnaHy i CTPYKTYPHUMMW eNeMeHTaMu KiiTMHM
abo npouecamu B HiiA:

B KnituHHi cTpyKTYpU EnemeHT nnaxy micta

{Hanpumaa,- : y cepedHL08IYHOMY Micmi ueHmpanbHa eexa, OOHXOH 3aMKy Moxe eidnosidamu S0py
Kknimuru 3 monexynamu JHK, wo mam 36epizaiomees)

2. ins nobynosu manu MiCTa-KNiTUHU MOXHa 0BpaTth MicTa pisHux iCTOPUYHKMX eNOX: AaBHLOrPEeLLK
nonicu abo Pum, cepefHLOoBIYHI MicTa-thopTelli, Benuki MicTa enoxu npoMmucnosoro «Gymy» Ao6u
napw i cTani, cyuacHi Micta-napku Towwo. fka icTopuyHa po6a Hanbinbw nacyeatume oGpaHomy
TNy KniTuHK? Yomy, 3a AKMMKU O3HaKamu?

3aBaaHHA Ha onpayloBaHHA

indopmauii A
Man. 1.3, ctop. 7 nigpy4Huka,
Nokasye Tpu OCHOBHI rpynu no-
Tpe6 cyvacHoi noguHn. [oby- \__
Ayite many aymok (mind map), S~
AeTaniaysaBlun KOXHY 3 Benu- _|___
kux rpyn notpe6. i

npOinW?TPYﬁTB cxemy npukna- 'l NOTPEBM |
Aamu pisHMX rpyn npokapioTie \ /
(came npokapioris!), sKi AaloTh =

( AocTynHicTe \
r AkicHOT Txd |

/

; o - ¥ 360
3MOry 3af0BOMNBHUTY Ty 4V iHLLY [ Almp— / 78 caninsns
notpeby, abo, HaenakW, CTBO- { e () f Ha,,;,‘:ﬁﬁ,‘,ﬂm;
PlOOTL npoBnemu, AKi MOAKHI \ weamun / \ CepenoaLia /

AoBoaMTLCA po3B'AsyBaTU ue- Nzl T
P€3 nesHi npokapioTy.
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3apava. lHonnaxeTHa GakTepist 31aTHa OTPUMYBATV BCe HEoBXiaHe 3 NOBITPA 3a paxyHOK CBITNOBOT
eHeprii. BakTepil WBMAKO POIMHOXYIOTLCA Y CTENEHEeBIiA 3aneXHOCTI HaanKlgﬂﬂ' AKLLO MNOMICTUTK B
onTUMansHi yMoBY [18i GakTepii, To 3a ABi XBUNUHY ix cTaHe 2° =4, 3a Tpn — 2° = 8, 3a yotpn — ol
=161 T. iH. (To6T0 N = q', nie N — uncensHicTb BakTepit, g — NOKA3HNK LWBMAKOCTI POSMHOXEHHSA, f —

yac y xeunuHax). MokasHUK WBWAKOCTI PO3MHOXKEHHS 3anexuTb Bia Temneparypu (£) Takum YnHom:
q=6-|(—20)/10|

PospaxyiTe, sik came 3anexmuTb WBKUAKICTL PO3MHOXKEHHS Bi TeMnepaTypu B nianasoHi £° Big —20
no +30 °C, yepes 1, 2, 3 XBUNUHM.

u B Sy - O X g‘ A
Temneparypa, o ’“_3_____ | = howewepumit 5 ",
¥ 1 | 2 3 &
Y el % o| €
-20 s t§
T T T — W (T i E
_10 ] e F oy E
G n e c & ‘_"
- | oo ol b Ty
10 iy [} ] L ¥
Al = B E E] 7 8 9 x
20 v 4 5 6 -
- == T ) LS 3 2 3 + I t } t } } >
30 » + o . 8 —20-10 0 10 20 3

— - —~! Temnepatypa, °C

Ilna po3paxyHKiB CKOPUCTANTECSH iHXKEHEPHUM KanbKyNATOpPoM (kHonka x*). MpeacrasTe oTpUMaHHI
3Ha4eHHs Ha rpadiky. 3pobiTe BUCHOBOK NPO ONTUMAarbHI YMOBK Ans uiel baktepil.

Ill. Yceipommoro 3akoHomipHOCTI npupoau
Camoouiuxa 3a KNYOBUMH NUTAHHAMM:

1. Aki 3 npouecis i ABULY MOXHA AOCMIAWTA HAYKOBMM METOAOM, a AiKi — Hi? YoMy HayKoBo0
BBaXal0Tb NULWE Ty rinoTe3y (Teopito, KOHUenLUjlo), AKy MOXHa CnpocTyBaTu?

2. Yomy BapTo niknysatuca npo GiopisHOMaHITTA? FAK MOXEe BNAMHYTW 3HUKHEHHS SIKUXOCH
BWAIB Y BigdaneHnx ekocucTemax Ha Hawe MainbyTHe?

3. Axi 3 noecAkaeHHMX noTpeb cy4acHoi NAUHM AONOMAaralThL 3a00BONBHUTH npupoaHu4i
Hayku: chiauka, ximisi, Bionoria, reorpadia? Aki — matemaruka, iHhopmaTuka?

4. ki KNITMHHI CTPYKTYPU MOXHa PO3AMBUTUCA Yy CBITNOBMIA Mikpockon, a ski noTpebylots
BUKOPWUCTaHHA BMEKTPOHHOIo Mikpockona?

. Yn moxHa cTBepKyBaTH, Wo BaraToKNiTMHHWIA OpraHiaM — Lie KOMOHIs KMITUH?
6. YaBiMO, WO AkuH 36INbLIMB KNITUHK Aeskux GakTepii, pocnuH, TBapuH y 100 paais. Ak ue
BMNMMHE Ha iXHE KUTTA?

7. Y YoMy KOPUCTE ANA @BKAPIOTUHHMX KNITUH BIfl HASIBHOCTI OpraHen, BiaMiHHVX Bia NpoKapioTia?
8. Homy GakTepil, HaBiTb No3baBneHi opraHen pyxy, Nerko it LBMAKO MOLLMPIOKOTHCA B PI3HMX
cepenoBmLax?

(5 O I

|:| 9. Xvo sigirpae 6inbLuy ponb y XUTTI MoauHn — BakTepii uu apxei? Yomy?

D 10. Aki 3 noBcAKaeHHUX NoTped cyvacHol NAvHK aonomaraTs 3a00BonsLHUTK BioTexHonoril,
L0 BUKOPWUCTOBYIOTE NPOKapioTie?
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MpoEKTHA AIANBLHICTE (OKPIM AOCNIAHULBLKUX NPOEKTIB)

Tun NPOEKTY: l:i |HE|JOpMaIJjﬁHHﬁ I_ | Irpgguﬁ ﬁ MpakTuko-
= " opieHTOBaHWIA

Tema:

PeaynsTaTti:

L] BukoHyeas/-na cam/-a | Pasom 3

Mincymok 3a remy

I. MpoBomXy AOCHIMKEHHA NPUPOAU

Il. OnpaukoBYt0 Ta BUKOPUCTOBYIO iHthopmauio

lll. Yesinomniolo 3akoHOMipHOCTI npupoau
CamoaHanis (pedcnekcina) 3a peaynstatamy onpauioBaHHA TEMK

Hanbinbwe cnogobanocs: 1. Nposogxy

npocnimpxeHHn

npupoau

Hai6inbw kopucHum Byno:

Haibinbwe 3asaxano: e

Il. OnpauLoByH ey o i
Ta BMKOPUCTOBYIO >
inchopmauiro

|___J Teopumit

lll. Yesigomniowo
3aKoHoMmipHOCTI
npupogu
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