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HEPE/IMOBA

3aragpHa 1H(pOpMaTH3alllsl OCBITH 1 IIBUAKHHA PO3BUTOK
mugpoBux 3aco0iB HaBUYaHHSI NOTpPeOye€ BIAMOBIIAHOI MATOTOBKHU
BUUTEIS Ta SIKICHOTO HAaBYaJIbHO-METOJUYHOTO 3a0e3IMeueHHs
OCBITHBOTO Mpoliecy 3 010JIOTTii.

3 ornsany Ha 1e, nmpotsaroM 2017-2019 pokiB kadeaporo Teopii i
METOAUKHA MPUPOJHUYO-MATEMAaTUYHOI OCBITH Ta 1H(QOpPMAIIHHUX
TEXHOJIOT1i1 MUKOJIaiBCHbKOI0 00JaCHOTO 1HCTUTYTY MiCISUIIIOMHO1
MeIaroriyHoi  OCBITH BHWBYABCS MEPCHEKTUBHUN JTOCBiA poOOTH

Xaminepuay C. M., yuurens
OioJorii MuKOJIaiBCHKOTO
MYHIIUOAIBHOTO  KOJIET1YMY
1IMEHI B. 1. Yaiiku
MukonaiBChbKOi MICBKOT pajiu,
YUUTENS-METOJIUCTA, 13
npooIeMH: «IHHOBAIIHI
HNIIX0AW JO0 OpraHizamii Ta
IPOBEACHHS HAyKOBO-
OOCHIAHOT  JISUIBHOCTI  Ha
ypokax 010JI0T1i».

[HHOBAIIMHICTE TOCBIAY pOOOTH BUMTENS TOJISITAE y CTBOPEHI
OCBITHBOTO CEpEJOBHUINA 3 YpaxXyBaHHIM MOMKIHUBOCTEH HUPPOBUX
mikpockomniB XSP-104 Ta mudposoi 6iosoriunoi nadoparopii (LJI).

Hudposi Mikpockonu XSP-104 i1eanbHO MiaX0AATh A1l pOOOTH
B 3aKjiaZiaX OCBITH, OCKUIBKM iX MOKHA BUKOPHUCTOBYBATH Ha PI3HUX
eTarax ypokKiB Ta y M03aKJIacHIM TOCTITHUIBKINA TIsUTHHOCTI.

BaxauBoi0 CKJIaJOBOIO OCBITHBOTO CEpPEOBUINA € IU(POBI
nabopatopii  (IIJI). IIJI € BHUCOKOTEXHOJOTIYHUM EJICKTPOHHUM
oONagHaHHAM JUIsl 34YUTYBaHHA, peecTpauii, nudpoBoi oOpoOKHU i
BI3yadizallii pe3yibTaTiB BUMIPIOBaHb, IMPOBEACHUX Y paMKax
EKCIIEPUMEHTIB Ta JIOCII1/IKEHb.

BukopucTtanHss 3a3Hau€HOrO BUIE OOJIAHAHHA JO3BOJISIE
aKTUBI3yBAaTH MI3HABAJIbHY [ISUIbHICTh YYHIB, CHPHUSE€ PO3BUTKY
1HTEpECy 10 MPEAMETIB MPUPOAHUYOTO [IUKITY.

Bnachi nenaroriuni HapoOku Buutens Xaminesud C. M. Oynu
IpeJICTaBJICH] MM Yac MPOBEACHHS MeAaroriyHoi MpakTUKK Ha Kypcax
MiBUILECHHS KBaiiikaiii y4uTeniB 010JI0Tii, 3aCiJaHHS aBTOPCHKOI
TBOPYOi1 MalCTepHi, 00JIaCHOT TBOPUOi J1abopaTopii BUUTEINIB O10JI0TIi
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«SMART-nna6oparopist «HaBuanns 61omorii 3 no3uuii STEM-ocBiTu»
Ta Ha 1HIIUX 3axojaX, 1HIMiHOBaHUX Kadeapor Teopili i METOAUKH
NPUPOAHUYO-MATEMATUYHOT OCBITH Ta 1H(QOpMAIIMHUX TEXHOJIOTIN
MukonaiBcbKOro 00J1acHOTO THCTUTYTY H1CISTUTIIIOMHOT
MearoriyHo1 OCBITH.

XamineBuy  CBiTnaHa  MukojaiBHa,  y4uTedb  010J0r11

MukoJ1aiBCbKOTO MYHIIUITATBHOTO KOJIET1iyMy
imeni B. J[. Yaiiku, y4HUTEIb-METOJIUCT, JOCKOHAJIO BOJIOJIE
epexkTUBHUMHU (QopMaMH 1 METOJAMHU OpraHi3ailii HaBYaJbHO-
BUXOBHOTO MPOIIECY, 3a0e31euye BUCOKY pe3yJIbTaTUBHICTh Ta SIKICTh
CBOET Mpaii.

Ha ii ypokax nanye atMocdepa CriBpOOITHUIITBA BUKJIaadya Ta
VUHIB, s5Ka JOCSTA€ThCS 3aBISKH YMIHHIO TIATPUMATH 1HTEpEC,
CTBOPUTH TICHXOJIOTIYHY HACTPOEHICTh YYHIB Ha PI3HI BHIHU
IHIMBIAyaIbHOI, TIAPHOI Ta TPYINOBOI POOOTHU. YPOKM BUHTENS HE
TIJIBKY 3aBXKJIW HAaCWUYEH1 I[IKaBUM 1H()OpMAaTUBHUM MaTepiaiom, a i
MICTATh JOCTIJHULBKY Ta €KCIEPUMEHTANIbHY AiSJIbHICTh. BuuTensb
CTBOPIOE  pPO3BUBAJIIBHE CEpENIOBHUINE, JA€ JITH JOCHIIKYIOTh,
BIJIKPDUBAIOTh, CIHUIKYIOThCA. I[legaror BMUIO 3IiHCHIOE KOHTPOJIb
3HaHb YYHIB, SIKMI BKJIIOYAa€ KOPEKIIO Ta OIIHKY, a TaKOX peanizye
nudepeHioBaHrii Ta 1HAUBIAYaII30BAHUMN TT1JIX1/I.

Xawminepuy C. M. € kepiBHHKOM Jsabopatopli MikpoOiosorii
MukosnaiBChbKOro MyHiIUmnaasHOro KoJseriymy imeni B. JI. Yaiiku, Ha



0a3i sKOi MITH T KEpPIBHUIITBOM
BUWTEJIS IPOBOASATH BIACHI TOCIIIH,
OepyTh  y4acTh y  HayKOBHX
MPOEKTax 1 JOCSITaloTh 3HAYHUX
pe3yabTaTiB. YuHi CBiTianu Muko-
JAiBHU  KOXEH  piK  CTaroTh
npuzepamu I, III Tta yyacHukamwm
IV etany BceykpaiHChbKUX y4HIB-
ChKMX oiimmiag 3 Olosiorii  Ta
exosorii.  Cepell  BUITYCKHHKIB
XamineBny C. M., 444 %
oOMparoTh MEAUIMHY Ta CTaloTh
CTYyJICHTAaMU MEIUYHUX YHIBEpPCH-
TETIB Ta KOJIEJUKIB, IO CBIIYHTH
Mpo TIPYHTOBHY Ta CHCTEMHY
MIITOTOBKY Y4YHIB JI0 CKJIQJaHHS
3HO 3 6ioo0rii.

CeiTnaHa MukonaiBHa y CKJaJl TPyNH BHKJIaIa4diB-010JI0TIB
(2013-2014 w.p.) miaBuimyBana mpodeciiHy MaWCTEpHICTh Y
Hayxkosiii mikouni Ha 6a31 «XLAB» B micti I'ertinren (HiMeuunna).

29 xoBTHiI 1o 5 nucromnana 2013 poxky ykpaiHChKi 010J0TH
MPOBOJWIIN JOCHIAM 3 HEWpo(i310J0Tii Ta MOJIEKYISpHOI 0100r1i B
ExcnepumenTanbHiil madboparopii «XLAB». MoxIuBICTh TIOI3A0K 10
Himeyunnu ©Hagana Mana akaaemis Hayk YkpaiHd. biojoru
3MIACHWIN BI3UT JJI1 HAOYTTA YHIKaJIbHOIO JOCBIAYy B HIMEIbKiH
nabopaTtopii 3 HAJACy4YaCHUM OOJIQIHAHHSM 1 KBall(hiIKOBAaHUMH
BueHUMH, Ji¢ 80% Yacy NpUCBIUYIOTh IPAKTHUIII.

«XLAB» po3raiioBaHa y caMOMY IE€HTPl HAyKOBOTO KHUTTS
Himeuunnn — y wicti ['errinred. TyT Ai0Th HE TIJABKH OJWH 3
HaWOIBIIMX YHIBEpCUTETIB €BponM, a ¥ YUCIEHHI MEIUYHI
IHCTUTYTH, HAyKOBO-IOCHIAHI 1HCTUTYTH Makca Ilnanka, IleHtp
JOOCHIJKEHHsT — mpumartiB.  JlaOopaTopis  IpoONOHye  MpakTHYHI
EKCIIepUMEHTH ¢ HaBYalbHI Kypcu 3 OioJorii, ximii, (i3uku Ta
iHQopMaTUKU I IIKOJSIPIB 1 BYUTENIB 3 YChOrO CBITY fK
JTOTIOBHEHHS JI0 MIKUIBHUX MPOTpaM.

[lepebyBatoun y naboparopii, CBiTiiana MukoJiaiBHa BUMiiacs,
ak BuauiaTu ¥ ounmnyBatu JIHK, ocBoroBana MeTomguku, 110 JarOTh
3MOTY MAaHINMYJIIOBaTH 3 JI€30KCUPUOOHYKJIETHOBOIO KHUCIO0TO. lle
PECTPUKIIISI — METOJ, 3a JOMNOMOIOK SKOTO MOKHa po3pi3aTu



noasiHy cmipans JHK; Tpancdekiis 1 tpanchopmariiiss — 3aBasKu
SKUM OTPUMYIOTh €KCIIPECII0, TOOTO HaIpalfOBaHHS MEBHOTO OiJIKa Y
KYJbTYpi, IO AOCHIKYIOTh. s IIbOr0 HAyKOBIl 3a JOMOMOIOIO
MEBHUX XIMIYHMX PEareHTIB COPUUIM MOTparvisHHio mmarodyka JJHK

10 KJITUHU: MPOKAplOTUYHOI (KJIITHHA OakTepiil) abo eykapioTHYHOI
(KJTiTHHA JIFOUHH ).

Buknamauam 3 VYkpaiHu OyJI0 KOPHUCHO OIIHUTH PIBEHb
oOJlalHAHHSI 1HO3EMHOI JabopaTopii, 3pPO3yMITH MPHUHIMUI POOOTH
TaMTEIIHIX BUKJIa1a4uiB, MOOAYUTH, K1 JOCIIIA BOHH MPOMOHYIOThH Ta
AK 1X IPOBOJSATh.

XawmineBud CpiTiiana MukonaiBHa HaB4aiacs HE TUTbKH CaMOMY
npeaMmeTy — OioJsiorii uM Heupodizionorii, a ¥ MAXOAY 3axiTHUX
HayKoBIIIB 3 HiMeuunHu 10 BUKJIaJaHH 1 IepeiHsIa iX MeaaroriyHui
JIOCBI]I.

HimeuunHa — po3BUHYyTa €BpONEHChKa KpaiHa 1 MOXKe CIyTryBaTu
It YKpalHd TMEBHUM €TajJOHOM Yy PO3YyMIHHI TOrO, SIK MOTPiOHO
OpraHi3yBaTH JJabopaTopito, sike 00JIaIHAHHS 1 HABYaHHS MalOTh Oy TH.
Tomy BaxiauBO OYyJIO TOAUBUTHUCS, IO € Y HUX, MOPIBHATU 3 TUM, IO
MaeMO MHU; 30arHyTd, 10 NOTpIOHO miATATHYTH. Lle crocyeThces,
HacamIepei, 00JiaIHAHHS 1 PEaKTUBIB.



Hocsin, HaOytuii CBiTIaHO MuKOJIAiBHOIO, Ja€ 3MOTY
roTyBaTH FOHUX HAYKOBIIIB 0 pOOOTH HaJ HAyKOBUMHU MPOEKTAMH, a
TaKOX CIIpUsIE€ MOKPAIICHHIO BUKJIAJaHHSA O10JI0T1i, CIUpal4uch Ha
MDKHApOJIHUH 3pa3oK.

®OPMYBAHHS JOCJIITHUIBKOI KOMIETEHTHOCTI
YYHIB Y MNPOLECI PEAJI3AIIL )
JIAJBHICHOI'O IIIAXOAY IIPU HABYAHHI BIOJIOI'T

Buknaganas 010J0r1i B CydacHIM IIKOJII BHUMAara€ BiJl BUHTEINS
MONIYKY 1HHOBAI[IMHUX TEXHOJOTIM HABYaHHS, HOBHUX UUISXIB
peai3aiiii TBOpYOro MOTEHIIAy i 0COOUCTICHUX 3/110HOCTENH KOMXKHOI
mutiHU. OCHOBOIO METOAMKM BUBYEHHsS OioJjiorii € 3arajibHa
METOJIOJOrS], 0 JOCTIIXKYE 3aKOHOMIPHOCTI HAyKOBOTO ITI3HAHHS
00’ €KTUBHOI peajbHOCTI.

[Insxu BUpimeHHS NpoOJIeMH 040 OpraHi3arii JOCITHUIILKO1
TISTTBHOCT] YYHIB PO3pOOIISUIUCS HAYKOBISIMU 32 TAKMMHU OCHOBHUMH
HaIpsiIMaMH: BUBYCHHSI TEOPETUYHUX OCHOB MOETAIMHOTO (hOPMYBaHHSI
posymoBux i (II. Ianbnepin, B. Jlanunosa, H. Tanuzina Ta iH.);
BUKOPUCTAHHS PI3HOMAHITHUX 3aCO01B yMpaBIiHHS Mi3HABAJILHOIO, Y
TOMY YMCJIl HaBYaAJbHO-AOCIITHUIILKOI AlsibHICTIO (B. AHmpees,
b. KopotsieB, B. Monsko, B. Ilanamapuyk, O. CaBueHkO Ta iH.);
OOTpYHTYBaHHA JUJAKTUYHUX YMOB PO3BUTKY JOCHITHULIBKHUX
3n10HOCTEN 1 POopMyBaHHS TOCTITHUIILKUX YMIHb YuHIB (B. AHapees,
B. bypsk, O. IlaBnenko, B. Cmarin, A. Cosiory0 Ta iH.), a Takox
BUKOHAHHS JOCII)KEHb MAJIMMU Tpynamu y4HiB (O. SpomieHko).

BuByenHss aucepramiiiHux  poOIT, HAyKOBUX cTaTell 1
METOJANYHMX HampalfoBaHb y Tainy3i OilosoriyHoi ocBitu (T. Bysio,
B. I'py6inko, T. Kopmepniok, B. Kuzenko, H. Matsm, H. Mimyxk,
M. CunopoBuy, A. CrenaHiok) mokaszajo, IO B HUX AKIEHTYETHCS
yBara Ha MUTaHHSIX BUKOPUCTAHHS HABUAJIbHO-IOCIIIHUIIBKOT pOOOTH
YUHIB 13 METOIO dbopMyBaHHs 010JIOTTYHUX 3HaHb,
3araJiIbHOHABYAJIbHUX 1 TOCTITHUIIBKUX yMIHb, TIJIBHUIIECHHS 1HTEPECY
110 BUBYEHHS O10510111.

B. O. CyxoMIMHChKHMH y OaraTb0X CBOIX Mpallsix BiJ3HA4aB, IO
poboTa BUMTENS 3 YUYHAMHU HEMOXJIMBa 0€3 €JIEMEHTY IOCIIKEHHS,
00 BXXE 3a CBO€I JIOTIKOIO Ta (UIOCO(PCHKOI0 OCHOBOIO BOHA Mae€



TBOpuMi Xxapaktep. Ha mymky Bigomoro memarora, Ko)kHa JIIOJIChKa
1HIMBIAyaIbHICTD, 13 IKOKO MA€ CIIPaBy BUUTENb, — II€ TIEBHOIO MIpOIO,
CBOEPITHUM, HETOBTOPHUM CBIT TyMOK, IOYYTTIB, IHTEpPECIB [5].

Ha nymky b. JI. KomicapoBa [3], HEOOMIHHOIO YMOBOIO
peamizailii MeTH O10J0TIYHOI OCBITH € 3aCBOEHHS 3HAHb Yy €JHOCTI 3
HAayKOBOIO METOJIOJIOTI€I0, METOAaMU 1 MpUHOMaMH iX OJep>KaHHS.
Mera cywyacHOi MIKOJW [| Yy4YWTH YYHIB CaMOCTIMHO 3700yBaTH
3HaHHA. Buxoasuu 3 115010, HaBYaJbHHM IIPOIEC HEOOX1THO OyayBaTH
3 BIJOOpaXKEHHSAM Y HbOMY MPOIIECY HAYKOBOTO JOCIIIIKCHHS.

B ymoBax cydacHOi IIKOJW JOCTIIHUIIBKA iSTIBHICTH YYHIB
CTajla HaBYaJIbHO-JOCIITHUIIBKOIO 1 TMOB’si3aHa 3 (POpMyBaHHSIM HE
JuIe 3arajbHOHABYAJIBHUX, a U 3arajJbHOHAyKOBUX YMIHb Ta
HABUYOK. PeTenpHO CIIJTaHOBAaHMWM, TEOPETUYHO OOTPYHTOBAHMM,
aHAJITUYHO OCMUCIICHUH E€KCIEPUMEHT 3a0e3leuye y4yHEBl HAOyTTs
JTOCTIAHULIBKUX YMiHb.

JlocniAHUIIBKI BMIHHS — 1I€ KOMIUIEKCHA l€papXiyHa CUCTEMa,
0 BKJIOYAE€ Takl BUAM BMiHb: 0a30Bi (yMIHHA TMOpPIBHIOBATH,
aHajgi3yBaTU Ta  KOPUTYBaTH  TBEP/KCHHS,  Kilacu(]ikyBaTu,
BCTAHOBIIIOBATH MPUYMHHO-HACTIAKOBI 3B’SI3KM, BU3HAYATH 3B’ SI30K
OynoBu Ta GyHKIHM, JOBOJAUTH M apTyMEHTYBaTH, TEXHIYHI BMIHHSA);
TaKTUYHI (YMIHHS aHaJI13yBaTH 1 IPEJCTABIISITA HAYKOBY 1H(OpMAIIio;
BUCYBAaTH TINMOTE3U M apryMEHTYBaTH iX; MpaloBaTu 3 rpadiuHuM
OpraHi3aTopoM; BHUKOPUCTOBYBAaTH Ta BUOYJOBYBAaTH  MOENI;
MPOBOJUTH J1TA0OpATOPHI JOCHIHKEHHSI 3a TUIaHOM; OKpPECIIOBATH
HampsiM €KCIEPHUMEHTY; BHU3HAYaTH 00 €KT 1 MpeaAMET JIOCIIIKEHHS;
MPOBOJUTU CTATUCTUUHY OOPOOKY pe3yabTariB; (OpMyBaTH BUCHOBOK
3a pe3yJbTaTaMU €KCIIEPUMEHTY); cTpaTeriuHi (yMiHHS 3/11MCHIOBATH
LIUIICHUM aHami3 JOCHIJKEHHS, TJIaHYBaTU JOCIIKEHHS, ITPOBOJIUTH
TEOPETUYHE U EKCIIEPUMEHTAIBHE JOCIIIKCHHS).

Y mkinbHOMYy Kypci Oiojorii mporpaMoro nepeadayeHi
Ja00paTOpHI JTOCIKEHHS, NPAKTUYHI Ta NPOEKTHI poOOTH. AJsie Ha
CKUIbKM BOHHU BIAMOBIJAIOTH CaMili CyTHOCTI  JOCIIJHHUIIBKOI
TIsIIBHOCTI? 3a TOYHO pErjlaMeHTOBAHMM CIIEHApPIEM I CIIJKY€E
BUWTEIIb, META Ta 3aBJAHHS MPOIMKCAHI B TOTOBOMY BUIJISi/II, HABITh €
3aroTOBKa pe3yibTaTiB poOoTH. OnHak GopMyBaHHS TOCTIAHUIBKUX
CTpaTerii, oprasizamiiiHi MAXOAW OO0 HaBYAIbHO-IOCTITHUIIBKOT
TISJIBHOCTI HE PO3pO00JIeH1, TOMY OCOOJIMBO1 aKTyaJbHOCTI Ha0yBalOTh
noyi(pyHKIIOHANBbHI (YHIBEpCalbH1) MPaKTU4YHI pOOOTH, TOCTIAM Ta
EKCTICPUMEHTH.



Ha mnpuknami mocnmipkeHb 13 TmpooOnemu: «BIMB cTpecoBHX
(dakTOpiB Ha POCIHMHHI KJIITUHW» MOXHa MPOJIEMOHCTPYBATH, IO
HAaBYAJIbHO-JOCIIIHUIIbKA  JISJIBHICTh €  CKJIAJOBOK  CUCTEMH
TEOPETUYHOI Ta MPAKTHUYHOI MIITOTOBKHU YYHIB, SIKa CIOHYKAa€ iX [0
MEPIINX CAMOCTIMHUX HAYKOBUX JOCIIIKEHb.

[TopyiieHHsT KUTTEAISIIBHOCTI OYb-IKOI0 >KUBOTO OpraHi3zmy,
TaK 4Yd 1HaKIIe, TOB’s3aHE 31 3MIHOI (YHKI[IOHYBAaHHS KIIITHH.
Knituna € cTpyKTypHO-(YHKIIOHAJIIBHOKO OAMHUIICI0 TKaHUH 1
oprauis [1,2,6]. Ii momkomkeHHs Moske OyTH pe3yibTaToM il 6e3midi
natoreHHux (axkTopiB [3], M0 YMOBHO MOAUISIIOTh HAa TPU OCHOBHI
TpyImu:

®i3uyHi, MexaHiYHI, TEMIEpaTypHl, KOCMiIYHI BILIMBH,
10HI3yl04Ya pajiamis, 3MIHA OCMOTHYHOI'O THCKY, BMICTY
BOJIM Ta E€JIEKTPOJIITIB YCEPEMHI i 1032 KIITUHAMM.

e  XiMIYHI: COJi BaXXKUX METaliB, TOKCUYHI PEUYOBUHHU PI3HOI
OyIoBH, y TOMY UYHCI TECTHIHAM, JIKAapChKl 3aco0u;
HecTaya a00 HAJJIMIIOK PI3HOMAHITHUX 1 HEOOXIJTHMX IS
HOPMAJIbHOI JKUTTEMISIBHOCTI KJIITUHU PEYOBUH (KHUCHIO,
cyOCTpaTiB >KUBJICHHS, BITaMiHIB, TOPMOHIB, ()i310J0TIYHO
AKTUBHHUX PEYOBHH).

* biosoriuni: Bipycu, MiKOIIa3MH, pUKETCIi, OakTepii, rpudu,
Napa3UTUYHI POCIMHU Ta TBAPUHU (HAUIPOCTIIII, KOMaXH,
TeJIBMIHTH) 1 TPOAYKTH iX KUTTEISIIBHOCTI.

Axum Ou He OyB areHT, 0 BUKJIMUKAB MOIIKOKEHHS, 1 Ha sIKi O
KJIITUHA BIH HE JIAB, BIAIOBIAI KIITHH 3a HHU3KOIO ITOKa3HHUKIB €
OoJHaKOBUMHU. J[0 YMClIa TaKWX MOKA3HUKIB BIIHOCSTHCS: 3MEHIICHHS
JTUCTIEPCHOCTI KOJIOiJIIB IUTOIUIa3MU Ta sifpa (CIOCTEepIraeThes
MOMYTHIHHS B KJIITHHAX); 30UIbIIEHHS B’ SI3KOCTI LIUTOIIA3MHU, SIKOMY
1HOA1  mepenye  JledKe  3MEHIIEHHS  B’SI3KOCTI;  30UIbIICHHS
CHOPITHEHOCT]I LMUTOIUIA3MU 1 siApa 10 pAny OapBHUKIB. Y OaraTbox
BUMNAJKaX  CIOCTEPIralOThCA  TaKOX  30LIBIICHHS  KJIITHUHHOI
MPOHUKHOCTI, TMOsiBa (JIOOPECICHINIT, TIJBUIIEHHS KHUCIOTHOCTI
[UTOIUIaA3MHU, MOPYILICHHS 0aratboxX KIITUHHUX (QyHKUIH. [Ipuunnu
TaKOTO CTEPEOTUINY 3MiH y MOP(OJIOTIT KIITUH MPHU iX MOIIKOIKEHHI
nojiira€ B TOMYy, IO  MOJICKYJSIPHO-KJITMHHI ~ MEXaHI3MHU
MOIIKO/KEHHST KJITHUH TOAIOHI, HAaBITh SKIIO MNPUYUHM, IO iX
BUKJIMKaIM, pi3Hi. OJHIEI0 3 OCHOBHUX MPUYUH TMOLIKOJKEHHS €

pYWUHYBaHHS CTPYKTYp OLIKOBUX MOJEKYJ MiJ €0 HECHPUITINUBUX
daktopis [2, 4. 6].
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binku — 1ie opraHiyHi pedyoOBHHH, IO 3a0€3MeUy0Th (i3UUHI Ta
XIMIYHI OCOOJIMBOCT1 JKMBUX OpraHi3miB. Y KHUBIM KIITHHI OLIKH
MarTh MEBHY CTPYKTYpPY, 110 i BU3HAYAE 1X BIACTUBOCTI, XapaKTEpHI
JUTA KUBOI KJIITUHU.

[Ipu 3MmiHiI (akTOpiB CcepenoBHUIllA CTPYKTypa OIIKIB MOXKeE
3MiHIOBaTUCS. Y OUIKOBIM MOJEKYJl BTOpPUHHA, TPETHUHHA 1
YETBEPTUHHA CTPYKTYPU YTPUMYIOTHCS 32 paxXyHOK CJIaOKUX 3B’SI3KIB,
0 JIETKO pYyHHYIOThCA. lle, y cBorwo uepry, H03BOJISIE KIITHHI
3MIHIOBaTHM BJACTUBOCTI W  TIpPUCTOCOBYBaTucia 110  (akTopiB
30BHIIIHBOTO CepefioBUIa. AJie, KOIU (PaKkToOp MEepeBUILyE TOPOTrOBY
BEJIMYMHY, BUHUKA€ HE3BOPOTHA JCHATYypallisl O17Ka — KoaryJsiilis, 1o
BUKJIMKA€ PyHHYBAHHS KJIITUHHUX OpraHei 1 KJIITUHU B 1yioMy. Tomy
LEl MPOLIEC € B OCHOBI HE3BOPOTHHUX PYHHYBaHb KIITUHHU [ 1, 6].

[IpogeMoHCTpyBaTH 3MIHM B KJIITUHAX MPHU 11 MOIIKOJKEHHI
MOXJIMBO Ha TpUKIaAl emigepmicy 1uOymi pimgactoi (Allium cepa).
Tonkuii  3pi3  emigepmicy JyCKM  HENITMEHTOBAHOI IOy
BUTPUMYIOTh y ciabKoMy pO34KHI HEUTPATBHOTO
yepBoHoro(bappuuka) mnpotrsarom 20 xB. Ilicma 3abapBieHHS
eniiepMIiC TMOMINIAIOTh HAa MPEIMETHE CKIO B Kpalwilo BOaUd U
PO3TIISIAAIOTE MMiJ MIKPOCKOTIOM. Y JKMBHUX KJIITHMHAX IUTOIUIa3Ma Ta
AP0 3ATUINAIOTHCA 0e30apBHUMH, a BaKyoJisi Ha0yBa€ MaJMHOBOIO
KOJKOpY. bapBHUK HE 3aTpUMY€EThCS OUTKaMM IUTOIUIa3MU U siapa Ta
HAaKOMMYY€EThCA B BaKyOJl. YUHI MOBUHHI 3pO3YMITH, IO CTPYKTYpPHI

OlTKM B JKMBHUX KJIITHHAX
MarTh yCl 3amporpaMoBaHi
PIBHI Oprasi3aiii 1 mija yac
dbopMyBaHHSI TpPETUHHOI 1
YETBEPTUHHOI  CTPYKTypHU
OUIBIIICTh MOJAPHUX TPyl
paavKaIiB aMIHOKUCIIOT, 1110
3MaTHI  JO0 B3aeMomil 3
OapBHUKOM, BUKOPHUCTaHI Ta
CTBOPIOIOTH  3B’SI3KH, IO
HIATPUMYIOTh YHIKaJIbHI
CTPYKTYpHI  KOHIirypariii
MMOJIIIENTH/IHOTO JAHIIOTA.

[Tpu nii Ha kmiTuHy 1M po3zunnom KNO3 y Hili ciocTepiraeTbes
MJ1a3MOJTI3, 10 CBITYUTH MPO JKUTTE3ZNATHICTh KIITHHU, OCKUIBKU 11€
SBUIIIE XapaKTEPHO JIUIIE B yMOBax 30€piraHHs LUIICHOCTI MeMOpaH 1
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BCIX 11 CTPYKTYpPHUX KOMIIOHEHTIB (puc.1).

Jl71s1 TOTO, 1100 AOCTIANTH 3MIHU B KJIITHHI MPH 11 TOIIKOXKEHHI,
BUKOPUCTOBYIOTh OTPYTY — aMOHIiaK (XIMIYHUN MaTOreHHui (HakTop).
[Ipu HaHeceHH1 Woro Ha 3pi3, 3a0apBJIICHHS SKOTO CTAa€ >KOBTHM,
HUTOIIa3Ma ¥ s1po HaOyBalOTh BUAUMY B MIKPOCKON CTPYKTYpY 1
3a0apBITIOIOTHCS B )KOBTO-Oypuit KoJiip (puc. 2).

3MIHM B MOMIKOMKEHUX KIITHHAX TMOSCHSIOTHCS KOATYJISAIIEI0
OUIKOBUX MOJIEKYJ LUTOIIA3MH, fAlipa Ta MeMOpaH KIITHHU. binku
BTpPa4yaloTh CTPYKTYpHY OpraHi3aIlilo, pO3ropTarOThCs, B3aEMOJIIOTH
MDK COOOI0 MOJSPHUMU TPyIMaMH, IO CTald BUIBHUMH MiJ €0
CHWJIBHOTO TMOIIKO/PKYIOYOTO areHTa, CTBOPIOIOTh KPYIIHI TpaHyIH,
KOTpl MOXXHA TMOOAYUTH Y CBITJIOBUM MIKPOCKOI 13 KOPUCHUM
30utbmeHHsIM 325 x 650, npu BukopuctanHi 00’ ekTuBy X 40,

OnHi€r0 3 OCHOBHUX OCOOJIMBOCTEHN yCIX €yKaplOTUYHHUX KIITUH
€ 0e3mu 1 CKIaAHICTh OyJOBM BHYTpIIIHIX MeMOpaH, IO €
CTPYKTYpPOIO KJIITHHH, SIKa CKJIAJAETHCSA, TOJJOBHUM YMHOM, 13 JIIIIIB
(pocdonimigi, cynbhominiaiB, TIIKOIMIIIB) 1 OUIKIB (MeprupepuIHNX
Ta IHTETPAJIbHUX ).

VYci knTuHHT MeMOpaHu € PyXJIUBUMH TEKYYUMH CTPYKTYpPaMH,
OCKIJTBKM MOJICKYJIM JIMOIAIB 1 OUIKIB HE TOB’s3aHI MK COOOIO
KOBJICHTHUMH 3B’S3KaMH 1
30aTHI  JOCUTH  IIBUIKO
MepeMIIaTUCS B TUIOMIMHI
MeMOpaHU. 3aBISKH IBOMY
MEMOpaHU MOXYTh 3MIHIO-
BaTH CBOIO KOH(ITypalo Ta
MIBUJIKO  BiJHOBJIIOBATHUCS
ITICJIST TOIIKOKEHHS, a Ta-
KOX PpO3TIATYBAaTHCS 1 CTHC-
KyBaTHUCA MiJ 9ac KIITUHHUX
pyxiB [6].

OpHak TIpU HE3BOPOT-
HUX pPYWHYBaHHSIX MeMO-
paHHHMX OLIKIB BTPAYAETHCS
3/IaTHICTh MEMOPAH JI0 PEryJisiiiii NPOoIEeCciB TPAHCIIOPTYBAHHS CIOJIYK
y KiiTHHax (BUOIpKOBa MPOHHUKHICTL MeMOpaH). Po3mnounHaeTbces
BUIBHUM BUXI1J PEYOBUH 13 KJIITHHHU. UM OLIbIIIE MOIIKOKEHHS, TUM
aKTHBHIIIE BUXOMITh peUOBMHHU. L[ 03HaKa Moke OyTH BUKOpPHCTaHA
K THIUKATOP 200 MOKa3HUK CTYMNEHS MOIIKOHKEHHS KIIITUHHU [4].
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Jls criocTepekeHHs 3a J1€10 XIMIYHHUX 1 (PI3UYHUX MMaTOTCHHUX
dbakTOpiB Ha KIITHHY, 3 KOpeHemaoay Oypsky ctoyioBoro (Beta
vulgaris) BupizaroTh IIMAaTOYKHU HWIIHAPUYHOI (OPMU pO3MIpOM 4 cM,
iX peTeabHO MPOMHUBAIOTH Y BOJI i PO3MINIYIOTh MO OJJTHOMY B YOTHUPH
poOipku, HamoBHEHUX 10 MJI pO3YMHAMH 3a CXEMOIO JOCHIay (Tabil.
1).

Yepes 30 xB. micis moYaTky AOCIITY BCl MpOOIpKH IHTEHCHUBHO
300BTYIOTh, IIIMATOYKU Oypsika BHUHUMAIOTh 1 MOPIBHIOIOTH KUIBKICTh
MIrMEHTY, 110 BUHIIIOB i3 KJIITHH 3a CTyIICHEM 3a0apBJICHHS PO3UHHY.

Taomuns 1

Cxema nposedernHs 00Cioy 6nauey Gakmopis cepedosuuya
HA CMYNIHb NOUKOONCEHHS KIIMUHU

Homep Bapianr pocai
npooipKHu P ! oy
1. Bona (koHTpoJIb)
2. Bona (mmaTodok Oypsiky HpOKHUITATWINM Y BOJI
2 XBUJIMHN)
3. 30 % po34HH OLITOBOI KUCIOTH
4, 50 % po34MH ETHIOBOTO CIIUPTY

JIJist ciocTepekeHHsl 32 CTaHOM KIITHH 13 IIMaTtoyka OypsKy
KOHTPOJBHOIO BapilaHTy 1 BapiaHTy 3 HAWOUIbII 1HTEHCUBHUM
BUXOJOM PEUOBUH TOTYIOTh
TOHK1 3pi13H, PO3MIIIYIOTh iX Ha
npeaMEeTHOMY CKJIl B Kpamn 1M
po3unny KNO3, HakpuBaroTh
NOKPUBHUM CKEJIBLEM 1 PO3TJIs-

JNAIOTh T MIKPOCKONOM, MpH
BUKOPUCTAHHI 00’ €KTUBIB 8 X Ta
40 x.

Pesynbratu criocrepexkeHb
npeCcTaBjeHl Ha pUcyHKax 3 1 4.

Y KOHTpPOJIBHOMY BapiaHTi
30€epira€TbCsi BMICT KIITHHHUX
BAKYyOJIEH, CIIOCTEPIraeThCs
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SBUIIE TUTA3MOJII3Y, IO CBIAYWTH MPO 30€PEKEHHS >KUTTE3TATHOCTI
MeMOpaH Ta iX (PyHKIIOHaIbHUX ocoOiuBocTed (puc. 3). Y Tol xe
yac y BapiaHTl JOCIITY, /e

BUX1J TIrMEHTYy OyB Hai-

O1JIbIIMM, KJIITUHH ITOBHIC-

TIO 3pyHHOBaHI, MiJ MIK-

POCKOIIOM BHIHO TIJIbKH

KJIITUHHI CTIHKH (pHC. 4).

3MmiHOI0YM  hopMy
NpPOBEACHHS Ta  PIBCHb
CaMOCTIHHOCTI y4HIB, MPO-

MOHOBaHI POOOTH MOXKHA
BUKOHYBAaTH B  MpoIleci
HaBYaHHSI  Oloyiorii  sK
JNEeMOHCTpaIliiiHi, JOCTifa-
HUIIbKI, TPOEKTHI, BIAMO-
BIJTHO JI0 MOCTABJICHOI Mepe]] yUHSIMHU METH:
*  JIOBECTH B3a€EMO3AICKHICTh (PYHKI[IOHATBLHOI aKTUBHOCTI Ta
HATUBHOI CTPYKTYpH O15kiB — 10 KIac;
*  TPOJEMOHCTPYBAaTH PYWHIBHUM BIUIUB aJIKOTOJIO HAa
YKUTTE3JAaTHICTh KJIIITUHHU — 9 Ki1ac;
*  TIOKa3aTu 3MiHU (1310JIOTTYHOT AKTUBHOCTI KJIITHH B YMOBax
11 arpecuBHOTO cepenoBuiia — 11 knac;
*  TIPOUTIOCTPYBATH OCHOBHY BIIACTHUBICTH IMTOILIA3MaTHYHOI
MeMOpaHH — 11 BUOIpKOBY MPOHUKHICTH — 10 Ki1ac.

SxicHUM pe3yabTaTOM JOCIHIJIHHUIIBKOTO HaBYaHHA MO>KHA
ouikyBaTH (OpMyBaHHSI Ta BCEOIYHUN PO3BUTOK OCOOUCTICHHUX
AKOCTEU Y4YHIB, SIKl 3[TaTHI 3aCTOCYBAaTH OTPHMMaH1 3HAHHSA, YMIHHS U
HAaBUYKH Oynb-1ie 1 Oy/Ib-KOJIM, a caMe TOJIOBHE — 3/IaTHICTh 1 TOTpeOy
HABYATHCS BCE )KUTTS Ta I[IHYBATH ITOHA]T yCE CBOE 37I0POB .

PexomeHnoBaHa jiteparypa:
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Crayt VY., Teitnop /.; nox pea. P. Conepa. — M.: Mup, 2006. — 454 c.

2. 310611 0. A. Kypc ¢i3ziozorii 1 010XiMii pOCIUH: MIAPYYHUK
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3. Komuccapos b. JI. Meromonornueckue  mpoOeMbl
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OCOBJIMBOCTI POBOTHU 3 OBJAPOBAHUMU
TA 3JIBHUMU YUYHSIMU HA YPOKAX BIOJIOTII
I3 3ACTOCYBAHHSAM IMI3HABAJIBHUX 3ABJIAHDb

OOpapoBaHi JiTH MarOTh MOTpedy B 3HAHHSX, SICKPaBO
BUPQXXEHUM 1HTEpEC JO0 TMEeBHOI Taily3l 3HaHb. Hemae mnoTpedu
NPUMYIIYBAaTH X BUUTUCS, BOHU caMl IIyKarOTh c001 poOOTy, YacTiiie
CKJIaly, IHTEJEKTYallbHy, 13 3a/J0OBOJICHHSIM HEH 3alMaroThCH,
MPUCBAYYIOUU 1 YBECh CBiMl BUIbHUM yac. OOgapoBaHi IITH BUIHHO 1
MIBUIKO OBOJIOAIBAIOTH BIAMOBIIHUMH BMIHHIMHU 1 HaBUUKaMu. BoHu
MOKAa3yI0Th BUCOKUI PIBEHb JIOCSATHEHb.

OO0napoBaHICTh — 1I€ BUCOKUM PIBEHBb 3/110HOCTEHN JIIOAUHU, IO
JI03BOJISIE 17 JIOCATTH
OCOOJIUBUX  YCHIXIB Yy
NEBHIA Tamy3l JIsUIBHOCTI.

Po3pi3HsAOTh  3arajpHy 1
creHiaibHy 004apOBaHICTh.
3aranbHa po3yMoBa 001apo-
BAaHICTh  BUSIBISETHCS B
OBOJIOJIIHHI BCIMa BHJaMH
JUSTTBHOCTI, JUISl YCIIIITHOTO
3MIACHEHHS AKUX HEOOXI1IHI
MEBHI  PO3YMOBi1  SIKOCTI.
CrerianbHa 00/1apOBaHICTh MOB’s13aHa 3 IEBHUMU BUAMHU 1SIILHOCTI,
B SKUX BOHA HalOiIpIIe PpO3BHBAETHCA.  JlMdepeHiionTh
IICUXOMOTOPHY, 1HTENEKTyalbHy, TBOPUY, aKaJeMI4Hy, COIalbHY 1
IyXOBHY 00fapoBaHicTh. [IcuxoMoTOpH1 310HOCTI TICHO MOB’s3aHi 31
IIBUJIKICTIO, TOYHICTIO PYXIB. [HTeNeKTyalbHy 00JapOBaHICTh
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OB’ S3yIOTh 13 BUCOKHMM PIBHEM I1HTEJIEKTYyaJlbHOT'O PO3BUTKY YYHIB.
AkaneMiuHa 00JapOBaHICTh BHM3HAYAETHCS YCHIIMIHICTIO HaBYaHHS,
Takl JITM B MallOyTHROMY CTalOTh BIJIMIHHUMH CIELI1QTICTAMH.
ComuianbHa 00J1apOBaHICTh O3S Ia€ThCS AK CKJIQJIHE,
OaratoacreKTHE SIBUIIE, 10 BU3HAYA€ YCHINIHICTh Yy CIHUIKYBaHHI.
CorianbH0-00/1apoBaHi JITH — 1€ MalOyTHI1 JiJepHu.

JlochimKeHHs, 0 BUKOHAHI B PI3HUX KpaiHax, MOKa3aiau, M0
omuspko  20-30% miTed MOXYTh JIOCATaTH BHUCOKHX PIBHIB
1HTEJIEKTYaJIbHOI'O Ta TBOPYOTO PO3BUTKY [4,5]. OnuH 3 acnekTiB i€l
npoOJieMd — PO3BUTOK JITE€H 13 3arajibHOI0 1HTEJIEKTyaJbHOI
00/1apOBaHICTIO B yMOBaX 3arajibHOOCBITHBOI ITKOJIH.

[IpoGnemi  gocmijpkeHHS  00JApOBAHOCTI Ta  HAaBYAHHS
o0/lapoBaHOi MOJIOJII TIPUCBSIYEHI HayKoBl mpami B. Andimosa,
JI. Burorcekoro, 1. Bomomyka, FO. T'nas0yx, H. 3aBropomunoi,
I'. Koctioka, O. Kynbuuipkoi, H. Jlediteca, A. MarioiikiHa,
B. Mossiku, O. My3uku Ta 1H. OJHaK, HE3BaXXAlOUM HA 3HAYHUU
IHTEpEC HAyKOBI[IB JI0 IIbOI0 NHUTaHHA, MpolOiieMa opraxizaiii Ta
MpOBeACHHS poOOTH 3 001apOBAHO MOJOAMI0 B MEAAroriyHii Teopii
Ta MPaKTULIl po3po0I€Ha HEAOCTATHEO.

Jocaigaukn yMoBHO [1,4] BHIIISIOTE TPH OCHOBHI KaTeropii
00/1apOBaHUX JITEH:

*  JITH 3 HE3BUYAMHO BUCOKUM 3arajbHUM PIBHEM PO3yMOBOTO

PO3BUTKY 3a IHIIKUX PIBHUX YMOB;

* JIITU 3 O3HAKaMHU CTHEIlaIbHOI PO3YMOBOI1 00/IapOBAHOCTI B
NEBHIN Taly3l HAyKH, MUCTEITBA, CIOPTY Ta 1HIIUX BUJAX
TISITTBHOCTI;

* Y4HI, HE JOCATAIOTh 3 SKUX-HEOyJb MNPUYUH YCHIXiB Y
HABYAaHHI, aJ€ BOJIOJIIOTh SICKPaBOK  IMI3HABAJIBHOIO
AKTUBHICTIO, OPUTIHAIBHICTIO TICUXIYHOTO CKJIaay, MaroTh
BEJMKUI  TMOTEHILIMHUNA pe3epB  HaBYaHHS  (YacTilie
3yCTPIYAIOTHCS B CTAPIIOMY IIKUILHOMY BiIll).

[lpyn BUKIamaHHI AUCHUIUTIH TPHPOTHUYOTO ITUKITY, 30KpeMa
010J10T1i, OCHOBHOIO METOI0 € (POPMYBaHHS KOMIUIEKCHOI CUCTEMHU
3HaHb 3 HaAWBAXJIUBIIIMX MPOOJEM KUBOI NPUPOAH, (YHKIIN Ta
MPOLIECIB, 110 BIAOYBAIOTHCS B OpraHi3Max, a TAaKOXK CUCTEMH YMIHb 1
HABUYOK, I0JI0 IIECIIPSIMOBAHOTO BIUIMBY Ha (h1310JI0T14HI MPOIECH
KUBUX ICTOT Ta YHpPaBICHHS iX KUTTEIISUIbHICTIO. sl gocsiraHHs
3aMpOIIOHOBAHOI METH Ba)KJIMBO HAIIPaBUTH O0JapOBaHy TUTHHY HE
Ha OTPMMAaHHS MIEBHOTO OOCATY 3HaHb, & HA TBOPYY HOT0 IMEepepoOKy,
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BHUXOBAaTH 3JaTHICTh CAMOCTIMHO MUCIIUATH.

B 3B’s3Ky 3 4MM, BpaxXOBYHOYH OCOOJHMBOCTI 1HTEICKTYalTbHOI
00/1apOBaHOCTI Ta BiKY MIKOJISIPIB, MOXJIUBO BUKOPUCTAHHS PI3HUX
BHJIIB pOOIT Ta MEAArOoTIYHUX MPUUOMIB, IO HAWOUIBII e€(PEKTHUBHO
J03BOJISITh YYHIO BUKOPHUCTOBYBATH CBOI 3110HOCTI [1, 3].

JIns mKONsApIB 13 HE3BMYAWHO BHUCOKUM 3arajlbHUM pIBHEM
PO3YMOBOTO PO3BUTKY HEOOXITHO OpraHi30BYBaTH 3HAHOMCTBO 3
JOIAaTKOBUM MaTepiajioM, SKHH HE BKIIOYAETbCS B CTaHIApT;
3a0X04YyBaTU TIJIMOOKY OIpAIfOBaHHS TEMH; TPEA'SBISITH BUIII
BUMOTHM JI0 CaMOCTIMHOCTI 1 IJIECOPSIMOBAHOCTI Y BHPIIICHHI
3aBJaHb; JaBaTH 3aBJaHHS, [0 BUMaralTh HOBUX IIJIXOMIB [0
BUPIIIICHHS HABYAJILHOI 3aj1a4i.

JIOMIHAaHTHOIO OCHOBOIO Yy HaBYaHHI Ta BHUXOBAaHHI JITEH 3
O3HaKaMH CIeIialbHOI PO3yMOBOI 00/1apOBAaHOCTI Yy TEBHIA ramysi
JTOIIJIBHO BUOpAaTH BUJM POOIT, MOB'SA3aH]1 3 MPOCKTHOI AiSJIBHICTIO,
3alydaTd TaKUX  Y4YHIB JI0 MIATOTOBKM KOHKYPCHUX HAayKOBUX
MPOEKTIB, crnpuAtu ix podori B MAH, roryBatu g0 mnpeamMeTHHUX
OJIIMIIIA/I.

JIns y4HIB, $KI HE JIOCATalOTh YCHIXIB y HaBYaHHI, aje
BOJIOJIIIOTh SICKPABOIO TTI3HABAJbHOIO AKTUBHICTIO, €()EKTUBHUM €
KpeaTUBHUN MJAXiJ, BHKOPUCTAaHHSA 3aBIaHb 110, CHOPUSIOTH
CTAHOBJICHHIO 3JIJaTHOCTI JO TBOPYOCTI, MOPOJKYIOTh OPHUTIHAIIBbHI
171€1, K1 BIAXWISIOTHCS BIJl TPAAUIIIMHUX CXEM, JI03BOJISIOTH IIBUJIKO
BUPINITYBaTH MPOOJIEMHI CUTYaIli1 1 po3po0JIATH HOBI rinmoTe3H [5, 6].

JIiThi 3 BHUCOKHMM IHTEJIEKTOM HalOLIbllIe MOTPEOYIOTh
OCOOJIMBHUI yBaru BUMTENS, IKUM 3JaTHUN 7O SIKICHO HOBOTO ITIJIXOY
B HaBYaHHI 00JapoBaHOI AWTUHHU, PO3pOOJIsiE 1HAMBITYaTi30BaHi
NpOoTrpaMu, BUKOPHUCTOBYE pI3HI CTpaTerii HAaBYaHHS, CTUMYJIIOE
PO3BUTOK PO3YMOBHUX IPOIIECIB BUIIIOTO PIBHSA 1 MPOSIBIISE MOBAry 10
SCKpaBO1 1HAUBI1yaIbHOCTI.

Jlns peasnizaiili Takoro migxogay MPONOHYIOTHCS TEBHI 3aBIaHHS
PI3HOTO PIBHS TPYAHOILI, 1110 MOXYTh OyTH BHKOpPHCTaHI B pOOOTI 3
00J1lapOBaHUMHM YUYHSIMH PU BUBYEHHI O10J10TTIi.

JIist y4HIB 3 3arajJlbHUM BHCOKHUM PO3yMOBHM PO3BUTKOM
NPaKTUYHO B OYyNb-sIKIM TeM1 MOXJIMBO OpraHi3yBaTH 3HAOMCTBO 3
JTOAATKOBUM MaTepiajioM Ta 3alpOIOHYBAaTH HETPAIMIlIMHI 3aJa4l Ta
3aBJIaHHSA, 1110 OYAYTh CIPUATH IIJBUILECHHIO IHTEPECY JI0 MPEAMETY.
Ha ypokax Oilosiorii moTpiOHO OCOONMBY yBary MOpUAUIATH
0o0JlapOBaHUM [IITSIM, PO3BUBATH 1X JIOTIYHE MHUCJIEHHSA, TBOPYY
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aKTUBHICTh, Oa)kaHHs TJIMOIIE, HIXK 1HII Y4HI, MI3HATH 3arajJKoBUN
CBIT uBOi mnpupoau. OOmapoBaHICTh, TaJAaHOBHUTICTh HEOOXITHO
OB’ SI3yBAaTH 3 OCOOJMBOCTSIMU BJIACHE TBOPYOI AISTILHOCTI, MPOSIBOM
TBOPYOCTi, (YHKIIIOHYBaHHSM TBOpPUOi JroAuHu. Ha ypokax 6ioforii
noTpiOHO (popMyBaTH 1 pO3BUBATU B 00JapOBAHUX JITEH:

*  33JaTKU, CXWIBHOCTI, III0 BUIBIAIOTECI B IIABUIICHIN
YyTJIMBOCTI, TMEBHIA  BUOIPKOBOCTI, IepeBarax  Ta
JTUHAMIYHOCTI TICHX19HUX TPOIIECIB;

* IHTEpECH, iX CHPSIMOBAHICTh, YACTOTa 1 CHUCTEMATHUYHICTb
NpOSIBY, TOMIHYBaHHS Mi3HaBaJbHUX 1HTEPECIB;

*  JIONUTIUBICTh, TpParHeHHs JO CTBOPEHHS  HOBOTO,
CXWJIBHICTh O BUPIIIECHHS 1 MOIIYKY MPO0JieMm;

* IIBUAKICTH Yy 3aCBO€HHI HOBOi 1H(oOpMAaIli, yTBOPEHHS
acoIariun;

* TMPOSIB 3arajbHOr0 1HTEJIEKTY — CIPUUHATTSA, PO3YMIiHHA,
MIBUKICTH OIIIHOK 1 BUOOPY HUISAXY PIIIICHHS;

* eMolliiHe 3a0apBJICHHS MPOIECIB, €MOLIiiHE CTaBJICHHS,
BIUIUB MTOYYTTIB Ha CY0’€KTUBHE OI[IHIOBAHHS;

*  HAaIOJEIrJUBICTb, [IIJICCIPSIMOBAHICTb, MPAIbOBUTICTH;

. IHTYiTHB13M, CXUJIBHICTb /10 OIL[IHOK Ta MPOTHO31B;

. IMIBUJIKICTH B OBOJIOAIHHI yMIHHSIMM 1 HaBUYKaMH,
IPUMOMAMU;

*  3aTHICTbH 10 BUPOOJICHHS BIACHUX CTpaTerii.

OOpmapoBaHi y4HI TIOBMHHI MaTH CIHPHUSATIMBI  MOPAJIBbHO-
MICUXOJIOTIYHI YMOBM IS HaBYaJIbHOI JISUIBHOCTI, BHUKOHYIOYH
po0OTY, OLIBIITY 32 00CATOM 1 IHTEHCHUBHICTIO.

OOpapoBani [iTH — 1€ TEpIll MOMIYHUKK YUYWUTEN Ha YPOIIL.
Bonu 3 pazmictio TroTyroTh pedepaTtd 1 NOBIIOMIICHHS, MOCTIMHO
NeperyifaalnTh Telenepenadl npo POCIMHHUM 1 TBapUHHUN CBIT,
YUTAIOTh JOAATKOBY JIITEpaTypy 1 Mpecy, OepyTh aKTUBHY y4acTh Y
MIATOTOBIII 1 MPOBEJICHHI CEMIHAPCHKUX 3aHSTh, KOH(EPEHIIii.

BaxnuBe 3HaueHHs Mae 1HIUBIAyaidbHa (Gopma poOOTH, KOJIH
3MIMCHIOETbCS Oe3nepepBHA i Y4YHS 1 BYMTENs, MiJ 4Yac $KOI
HAWOUIbIII TOBHO PEaNi3yIOThCS 1HAWBIAYaJbHI OCOOJMBOCTI YYHS,
BPaxOBYIOThCS MOTO OCOOMCTICHI SIKOCTI.

EdexkTuBHicTh HaBuaHHA Olosorii Moxe OyTH 3HAYHO
M1JBUIIEHA NUISTXOM 3aCTOCYBaHHS TPOOJIEMHUX 3aBJIaHb.

Came Taki 3aBJaHHS CIPUSAIOTH PO3BUTKY MI3HABAJIHLHOTO
IHTEpeCy Y4YHIB uepe3 padiCTh TBOPYOCTI M Ti MO3UTHBHI €MOILii, SIKi
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BOHM OyayTh BiIUyBaTH Mpu ix BupimeHHi. Ilix dac po3B’s3aHHA
3aBJAaHb Yy4YHI BYaTbCS 3aCTOCOBYBAaTHM CBOI 3HAHHS B HOBHX,
HECHOAIBaHUX CUTYaIlisX, 3HAaXOJUTH CBOi, HECTaHapPTHI BIJMOBI/II Ha
MUTAHHS, 1110 BUHUKAIOTh, BUSABJISITH MPOTUPIUYS, BUCYBATH TIMNOTE3U
W JIOBOOUTH TXHIO CHPaBEMJIMBICTb. 3aCTOCYBaHHS MPOOJIEMHUX
3aBJlaHb Ha YPOKax JIONOMAarae BYUTEIIEB] 3aIy4yaTd OTPUMaHI YUYHIMU
3HAHHSA JUISI BUPIMICHHS PI3HUX MPAKTAYHHUX, JOCITITHHUIIBKUX 1
HAaBUYaJbHUX 3aBJaHb — TOOTO 3aKpIMUIIOBAaTU 3HAHHS YYHIB,
PO3BHUBATH 1HJMBIAYaJIbHI MOXKJIMBOCTI M TBOpYl 3M10HOCTI JIiTEH,
M1BUIIYBATH IHTEPEC YUHIB JI0 TEMU YPOKY.

3ABAJAHHSA PI3HOI'O PIBHA CKJIAJHOCTI,
IO MOXYTb BYTU BUKOPHUCTAHI B POBOTI
3 OBJAPOBAHUMU YYHAMU
INPU BUBYEHHI BIOJIOTII

Hanpuknan, npu BuBueHH1 TeMu «bynoBa OLIKIB» MpOMaHyeMO
BUKOPHUCTATH TaKi 3aBJaHHS:

3apaannga 1

[CHYIOTH JIBa TUITH BTOPUHHOI CTPYKTypH OinKiB (Puc.1).

Puc. 1. Ymeopenusa emopunnoi cmpyxmypu 6inxie
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Y KaxiTh:

a) SK Ha3UMBA€THCS THUIl BTOPUHHOI CTPYKTYpPHU, ITO3HAYEHOI
nudpamu 112 Ta B YoMy 0COOIUBICTh OYJIOBH KOKHOI 13 3a3HAYEHUX
CTPYKTYP,

0) CKUIbKM aMIHOKHCJIOTHHX 3aJIMIIKIB MICTUTBCS B OJIHOMY
BUTKY CITipaji B OlJIKax, 110 MalOTh BTOPUHHY CTPYKTYPY BiJIIOBIIHO
JI0 cxeMu 1;

B) Ui SIKMX OIIKIB XapakTepHa BTOPHMHHA CTPYKTypa, IO
BIJIMOBIJa€ cxeMaMm 1 12 Ta y 4oMy 0COOJIUBICTh TaKUX OLIKIB.

[cHyIOTH ABa TUMU BTOPUHHOI CTPYKTYPH, BOHU BIJIOOpaKEH1 HA
pUCYHKY 1.

Cnoci0 posTairyBaHHs y TPOCTOP1 MOJIMENTUIHUX JIAHIIOTB
HA3MBAETHCS TPETUHHOKO CTPYKTYporo Oiika (Puc. 2).

Puc. 2. Ymeopenusa mpemunnoi cmpykmypu 6i1Kie

3aBaaHHAa 2

BUKOPUCTOBYIOUM HABEJIEHY CXEMY, YKAXKITh:
a) sIKI CTPYKTYpH, IIO0 BXOJATh Yy MOJIEKYJy, 3a0e3Me4yroTh
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yHIKaJIbHY YKJIAJIKy O1IKOBOI criipaii B MPOCTOPi;

0) 10 SKUX THUITB HAJIEXXaTh 3B'SI3KHU, 110 CTAOLTI3yIOTh TPETUHHY
CTPYKTYpY OlJIKa;

B) MDK SIKUMH CTPYKTYPHUMH KOMIIOHEHTaMH OUIKOBOI
MOJIEKYJIM MOKJIMBI B3a€MO/II1, MTO3HAaYCH] Ha cxeMax 1, 2, 3, 4, 5;

') EHEPrito 3B'A3KiB, 1110 OEpyTh yUacTh y cTabuII3aIlil TPEeTUHHOT
CTPYKTypH OiKa Ta i 610JI0T19YHE 3HAYCHHS.

Haiiuacrimie B yuuteniB 010J10T1i BUHUKAIOTh MEBHI TPOOJIEMU B
po0OOTI 3 Yy4YHAMH, SIKI MAlOTh SCKPABO BHUPAXKEHY IHTEICKTYaJIbHY
00J1apoBaHICTh B ray3l MaTeMaTuku, Pi3uKU, IHPOPMATUKU Ta THIITUX
«TOYHMX» Haykax. Ha Ham mnorisa, mpy BIANOBIAHOMY ITJIXOI1
JTUCHUIUTIHA MPUPOJHUYOTO IUKITY, Y TOMY 4YMCIi OloJyioris, OyayTh
I HUX HE HYAHI Ta OOOB’S3KOBI, a IiKaBl Ta YiIOOJEHl, SKI
JIOTIOMAararTh PO3BUBATH T€HETUYHO 00YMOBJIEHI 3410HOCTI.

Hamnpukian, nmpu BHBYEHHI OYyJIOBH JIMCTKA POCIWHU Ta HOTO
G yHKII1#, MOKIIMBO 3alIPOIIOHYBATH HACTYIIHI 3aBIaHHS:

3aBaanuga 3

Ilmoma MTUCTKIB MmaroHa JaopiBHIOE 1,8 aM?. 3a 4 xsB. lleit narin
Bunaposye 0,09 r Boau. 3a TUX camMUX YMOB 3 BUIbHOI BOJIHOI
nosepxHi miomero 30 cm? 3a 30 xBuaKMH BUnaposyeThes 0,25 T Boay.

Busnaure:

a) IHTEHCUBHICTh TPaHCHIpallli maroHa pocivuHu;

0) IHTEHCHUBHICTh BUIIAPOBYBAHHS 3 BIJIbHOI BOJIHOI IOBEPXHI;

[TopiBHSANTE 1HTEHCUBHICTh BUIIAPOBYBAHHS C JIUCTKIB POCIUHU
Ta BUILHOI ITOBEPXHI BOIU.

3aBaanug 4

Tarin KiMHaTHOI POCIMHH 3BaKHIIM BiApa3y mHicis 3pizanHHs. Moro
Maca - 8,53 r. Uepe3 Tpu XBWIMHHU MICJHs 3pi3yBaHHS Maca MaroHa
crana 8,49 r. [Tnoma aucTkiB marona 80 cm?.

Bu3HauTe 1HTEHCUBHICTh TPAHCHipallil KIMHATHOT POCTUHHU.

3aBaHHA S.

Bu3HauuTH, CKUIBKA BOJAU BUIAPYETHCA 13 TIOBEPXHI JIUCTKIB
pocinuHu 3a 10 XBUJIMH, SKIIO TJIOIIA X POCIMHU HopiBHIOE 0,5 M2
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IHTEHCHBHICTB TpaHcHipanii - 120 r/mM? 3a ronuHy.
JI71s1 y9HIB cTapmmX KjaciB MPOMOHYEMO 3aBIaHHS 1HIIIOTO THUITY.

3aBaanud 6

Ha wmanmtonky 3 moka3aHO eHepreTuuHi Oap'epu peakxiiii
PO3KJIaJIaHHsI CEYOBUHHU, sIKa B1I0YBA€THCS 32 YUACTIO KaTaiizaTopa Ta
0€e3 HbOTO.

[TosicHITB:

a) SIKU €HEePreTUYHUI CTaH PEYOBHUH, 1[0 BCTYMAIOTh y PEAKIIiI0
1 YUM IeW CTaH BIAPI3HAETHCS BIJ KIHIIEBOTO CTaHy pEaKINii; sK
3MIHIOETHCS BIJIbHA €HEPT1sl MPOAYKTIB PEAKIIii;

0) sKy poyib BiairparoTb (EPMEHTH Yy peakiisx, 110
B110YBaIOTHCS 32 iX y4JacTIo.

Axmusayiisuid Hop e
s £ -HEKIONI 230 80H OF
—  peokuii
,I'_: _ - m
a —] Buvidsuil.onos —
KOmanizoeaHol ! \\\
~\Hemm GAIZ0EOH T PEGKYIA
HomonizoecHa peakyia
floesa sming siabroi enepaii
-E v
Hinyesuil cmon
Hal
> COy +2 NH; + 55,2 kome/Mons
C=0 +H,O
Bxiokutl cman {pegzenmu) (npodyemu ) Hisyyestiil oma

Puc. 3. Enepeemuxa posknadantsn ce4o8uru

3aBnanns 7
Ha pucynky 4 mnomano rpadik BIUIMBY TEMIIEpaTypu Ha

MIBUJIKICTh PEaKIii PO3KIAJAHHSI KPOXMAI0 il Ji€0 (PEepMEHTY
aM1iJ1a3Hu.
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Puc. 4. Bniue memnepamypu na akmusHicms amiiasu

VYKaxiTh:

a) ONTHMAJIbHE 3HAYEHHS TeMIepaTypu sl GepMEHTY aMiasu;

0) 3a sKOi TeMmmepaTypu CIOCTEpPIraeThbCs  I1HAKTUBAIlA
dbepMeHTY, MOSICHITH 11€ SBUIIIE;

B) 3a fKOI TeMIepaTypd IIBHUIKICTb XIMIYHOI peakiiii csarae
MOJIOBMHU B1J CBOE€1 MAaKCUMAJIbHOT BEJTUYHHH;

r) 1o BIAOYBAa€TbCA 13 CTPYKTYyporo GepMEHTYy, KOJIH
TeMrepaTypa peakxiiii noctynoBo 30ubiyerses 3 40° C o 60° C;

) ¢yHKIil0 (epMEeHTy amijia3a Ta BIUIMB ONTUMyMY
TeMrnepaTypu JaHoro (pepMeHTy Ha TMPOLECH KUTTEMISILHOCTI
JIOJTUHM;

€) CXeMYy peaKilii, 1o KaTajizye (GepMeHT.

3apaanuga 8

KiMHaTH1 pocnvHM 3a ogHY A00y B CEpeAHbOMY MOTJIMHAIOTH
12 M xucHo Ha 1 T Macu. OOYHMCHITh, HA CKUIBKHA 3MIHUTBCS BMICT
KMCHIO B KIMHAaT1 00’emMoM 45 m?* 3a 10 roauH HIYHOTO MEPIOAY, SKIIO
3arajJbHa Maca POCIMH 5 KI, a BuXigHa KoHueHTpanis O? mopiBHIOE
21%.

Benukuii NOTEeHIIMHUN 1HTEIEKTYaJIbHUI pe3epB MAIOTh YUHI 3
SCKpPABOIO TII3HABAJIBHOIO AKTHUBHICTIO, aji€ BOHHU HE JIOCATalOTh
ycmixiB y HaBuaHHi. Ilg rpyma mkosspiB morpedye 0coOIUBOTO
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MIIXOAy. YUYHWTEIb TOBHHEH BHUABUTH CHelM(pIUYHI  HAXWUIUM Ta
MOXJIUBOCT1 JUTHUHU, BIPHO 30PIEHTYBATH 1i JJI1 MAaliOyTHBOTO KUTTS.

3aBaHHs, 101(0 nan MPOIOHYIOThHCH, noTpPeOYyIOTh
OpUTIHAJILHOCTI Ta HECTAaHJIAPTHOCTI MUCIICHHSI.

3aBaanad 9

VY Tpu €MKOCTI MOMICTHJIU IO I'STh OJHOYACHO 3P13aHUX IaroHIB
TPOSTHIIN 3 KBITAMM:

a) JOBXKWHaA TaroHiB Omm3pko 40 cMm, KokeH ImariH OyB
miApi3aHuil y Bojai Ha 4-5 cM, KBITM HE BUSBHJIM O3HAaK B’ SIHCHHS
npoTsrom 6 1i0;

0) JOBXMHA TAaroHiB OJU3bKO 35 CM, MIpPU 3aHYpPEHHI y BOIY
M1JIp13yBaHHs TMaroHiB 3po0jeHo He Oyso0, yepe3 TpU 00U 3'IBUIIUCS
03HAaKH BOJIHOTO ACIUTY;

B) JOBXXHMHA MaroHiB OJU3bKO 45 CM, KOKEH MariH Miapi3ajiv y
Boa1 Ha 1-1,5 cM , o3Haku BOJHOrO ACHINUTY 3'SBUIUCS Yepe3 TPHU
n00wu.

[TosicHITH OTpUMaH1 PE3yJIbTATH.

3apaanuga 10

VY neskux TKaHWMHAX TBapHH, Y TOMY YHCII B JIFOJAWHU B MIEBHUN
MepioJ] OHTOreHe3y, € Oypa >KHpoBa TKaHWHA. BHyTpimHsS meMOpaHa
MITOXOHJPINA KJIITUH B 1[I TKaHWHI MICTUTh OCOOJMBUN O1JO0K, IO
J03BOJISIE TTPOTOHAM BIJIBHO TEPEMIIIATHCS MO EJIEKTPOXIMIYHOMY
IpaJll€HTY.

Ska QyHKIIs, Ha BaIll NOTJIS, LI€T TKAHUHU?

Jlnst yoro nmoTpiOHa BOoHA TBapuHaM?

Y 4Kkux Tpynax TBAapUH MITOXOHJIPIi 13 Takow OyAOBOIO
0COOJIUBO MOMIHUPEH1?

Biamosiml mosicHITE.

OTxe, BUWTENl, $KI MPaLIOITh 3 OO0JAPOBAHUMH YUHSIMHU
NOBMHHI HABUYaJIbHO-BUXOBHY JISJIbHICTh OyAyBaTH Ha MO3UTHUBHUX
EMOIIISIX, CTUMYJIIOIOYM Ta 3a0XOYYIOUM BCIX YYaCHHKIB HaBYaJbHO-
BUXOBHOI'O TMPOLIECY 0 AKTHUBHOI JISUIBHOCTI Ha YpOIll Ha OCHOBI
MOBHOTO BUKOPHUCTaHHS PECYPCIB yCHiXY, JOBIPH.
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Bapto mam’satatu, mo o0mapoBaHICTP — II€ CHCTEMa, IO
PO3BUBAETLCA TMPOTATOM KHUTTS, BU3HAYAE MOXKJIHMBICTH JOCSTHEHHS
JTIOIMHOIO BUIIUX (HE3BUYANMHUX, HEAOUSKUX) pE3yJbTaTIB B OJTHOMY
a00 MEeKITbKOX BUJAX AISJIBHOCTI MOPIBHSIHO 3 IHIIIMMU JIFOIbMHU.

3aBaHHS IIE€IaroriB MOJIATae B TOMY, 1100 CTBOPUTH YMOBH, 32
SKUX JATHHA MOIJIAa O MPOCYBATHCS IIJISIXOM BJIACHOI JOCKOHAJOCTI,
BMiJIa MUCIIUTH CaMOCTIMHO, HECTAHIapTHO.

JlabopaTopna podora

Ocobausocmi 6y008uU NPOOUXi8 NOKPUMOHACIHHUX POCIUH

Mema: BW3HAUUTH OCOOJMBOCTI OYyJAOBH MPOJUXIB  JOCIIIHOL
POCJIMHH.

Mamepianu i o6raouanHs: MIKPOCKOIH, TMPEIMETHI Ta HaKPHUBHI
CKEIIbIIS, Jie3a, IIHIIETH, M[penapyBajibHI TOJIKHA, CKIISHI
Najgn4Ky, GUIbTPYBATBHUN Mamip, TOCTIAHI POCIUHHU.

Teopemuune 06IpyHmMy8aHHsl

BaxnuBy poiib Yy OKUTTEQISUIBHOCTI  BIAITPAIOTH
npoauxu. Ilpoauxu sBASAIOTH COOOX HIIMHU, OTOYEHI Y
O1IBIIOCT] POCIIMH JBOMA 3aMUKAaIOUUMU KIITUHAMHU (pHC. 5).

[Ipoguxu MOXyThb BIAKpUBATUCA 1 3akpuBatucs. Pyx
NPOJAUXIB 3YMOBIIIOETHCS I1XHBOK AHATOMIYHOKO OYIOBO.
BinkpuBaHHS 1 3aKpUBaHHS MPOAUXIB PETYIIOETHCS KIJIbKOMA
MEXaHi3MaMHU.

Puc.5. Byoosa npoouxis y piznux kiacié nOKpUmMoHACiHHUX POCIUH

KoxHe mpoauxu oTodeHe JBOMa 3aMHUKAIOUUMH KIIITHHAMH, SIKI
HAa BIAMIHY BIJ 3BUYAWHUX €HIJCPMAIbHUX KIITHH MICTATh
XJIOPOIUJIACTU. 3aMUKaroul KJIITUHU KOHTPOJIIOIOTh BEJIMYMHY OTBOPIB
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MpPOJUXIB 3a PaxyHOK 3MIHM CBO€l TYpPreClEeHTHOCTI. 3OBHIIIHIN
BUTJISAJT TIPOAWXIB 1 3aMHUKAIOUMX KIITHH BIAPI3HIETHCS Y POCIUH
PI3HUX KJIACiB MOKPUTOHACIHHUX POCIIHH.

Xio pobomu
Ha mouatky poOOTH JOCHiAHI POCIMHUA Oynu J100pe MOJUTH 1
3aJIMIIEH] Ha SICKPAaBOMY CBITJII Ha 1-2 roguHu.

Jlezom 3p13yIOTh JUCTOK 3
3alPOIIOHOBAHOI  POCIMHH,  OTPUMYIOTH
TOHKHM 3pi3 IIMATOYKY HU>KHBOTO

enifiepMiIcy 1 KJIaayTh HOTO B KpaIJIMHY BOJAU
Ha MpEeIMETHOMY CKJi. ['OTyroTh mpemnapar i
pPO3TISAAI0Th M1 MIKPOCKOIIOM CIIOYaTKy Ha
MajoMy, IOTIM Ha CEPEAHLOMY 301JIbIIIEHHI.

Cnocmepizaoms.:

a) 0cOOJIMBOCTI OYIOBU €IiIepMabHUX KIIITHH;

0) 0coOMBOCTI OyJ0BU MPOAUXIB 1 iX PO3MIIICHHS Ha €HijepMi
JIUCTKA;

B) IPOAUXH Y BIIKPUTOMY Ta 3aKPUTOMY CTaHaX.

VY kiHIl poOOTH 3amMalbOBYIOTH E€MIJIEPMIC Ta MPOJUXU Y
BIIKDUTOMY Ta 3aKPUTOMY CTaHaX, POOJSATH BIAMOBIAHI MO3HAYCHHS
Ta BHUCHOBKH, B SKHMX BIIMi4alOTh OCOOJMBOCTI OyJOBH MPOJMXIB
pI3HUX KJaciB MOKPUTOHACIHHUX POCIMH Ta OCOOJIMBOCTI OyaOBH
MPOAUXIB JIOCIITHOI POCIUHHU.

INI3BHABAJIbBHI 3ABJIAHHASA
Bboraunika

1. [llopi4HO pOCIMHMU MJIAHETH 3aCBOIOIOTH TPUOIM3HO 150 Mipa
TOH BYTJIELIO 1 BUAUIAIOTH B aTMocdepy Oulbll HIXK 25 Miapa TOH
KHCHIO. 3 SIKUM TIporiecoM Iie ToB'sizaHo? Jle BiH BiIOyBa€eThCs B
pociuH1? B yomy mosisirae KOCMidHa pOJib 3€JIEHUX POCIIMH?

2. YoMy y BOJHHX POCIHH KOpPEHI PO3BUHYTI clabko abo H
30BCIM BiJICYTH1?
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3. YUomy chOrojHIi y HAc JOCTAaTHHO IMJCTaB 3asBUTH, IO
HEKOPUCHUX POCIHH Ha 3eMJii HeMae?

4, B 1765 pomi Karepuna apyra moBejijla ceHaTy BKa3aTH
ryOepHaTopaM Ha OOOB'S3KOBE CIPUSHHSA "B PO3BEACHI 3EMIISTHHX
10myk, "moterec" HazBanux". Ilpo sky pocnuny #ae moBa? Ym
BUKOPHUCTOBYIOTH 11 3apa3? fIke BoHa Mae 3HAUCHHS?

5. YUu crisaTh nepeBa BHOY1?

6. Yomy 3 Takux pOCIMH SK IUIIOI], pPO3MapuH BYEHI
MPOTNOHYIOTh CTBOPIOBATHU Y JIICAX CMYTH JUISl 3aXUCTY BiJl TOKEK?

/. BueHi BBaxkarmTh, IO B MICTax BIJ MOpPO3y HaWOLIbII
CTPaXKJIal0Th JEpeBa, sIKI POCTYTh Ol JixTapiB. SIK BU BBaXKaeTe,
qyomy?

8. VY OuIbmoCTI KyJIbTypHHX POCIHWH KOPEHI PO3BUBAIOTHCS B
yCiX HampsiMKax. Y KamycTH KOpPiHHSA csrae rauounu 1,5 M. Piznuns
MDK JTIOBXXMHOIO cTeOsia 1 KOpeHs: BepOJItokoi KoJouku 19 M, BucoTa
ctebna 1 M, a noBxkuHa ¥Woro rojsoBHOro KOpeHs-20 m. TloscHiTh 3
YUM L€ MTOB'I3aHO?

9. Pi3HOIO € KUIBKICTh KBITOK Y pociivH. Ha nopociomy aepesi
s0myH1 X Omm3pko 100 Trcsa. Komu 6 13 KOXKHOI 3 HUX yTBOPHIIOCS
10IyK0, TO OJHE NepeBO MOIyo O matu yposkail monax 10 Ton. Ta
MICJI YEPBHEBOTO OMAJaHHS 3aB'sI31 JIUIIAETHCS B CEPEIHHOMY BChOTO
58 THcsy mIoAiB. SIKe 3HAUCHHS Mae€ JJIsl POCIMHU OINaJaHHs 3aB's31?
[Ilo cTanocs 0 3 AepeBoM, KO 3aB's13b YaCTKOBO HE omnajaaia?

10. 3 yuM mOB'A3aHO T€, WIO0 PI3HI POCIMHHU [AIOTh PI3HY
KUIbKiCTh HaciHHsA? [logopoxHuk mMae 10 14 Thcsd HaciHHSA, a 100012
1 pomamika - 10 100 Tucsa?

11. Ha miBAH1 HaiIoi KpaiHU poCTe AyKe IlikaBa pOCIMHA -
oripok-nopckad. Tpeba OyTu 0O0epeXHUM, KOJM 3HAXOJUIICS Oijs
Takoi pociuHu . Yomy? Ske 3HaUeHHS Ma€ I OCOOJNMBICTH IS
pociuHu?

12. B mpupoxai € pocnuHu "miiakyHW'", 1€ KaHHH, KalllTaHH,
OCOKOpH, KJIEHH, BepOM, MEpeABICHUKAMU SKOTO SBHUIIA MPUPOIU
BOHHU €7 SIK 111€ pOCIWHM NPOBIITYIOTH TOTOTY?

13. € B mnpupoai pOCIMHM — MaHAPIBHUKH. Tak dYacowm
MOJAOPOXKY€E€ Ha 3HAYHI BIACTaHI OJWH 3 YHCICHHUX BHJIB
MEKCUKAaHCHKMX KakTyciB. ToMmy W HasmBaeThcs Bim apdante, toorto
KpoKytouuid. Jo mporo Moro 3MymrytoTh BITpU. 3aMICTh 3BUYANHOTO
KOPDIHHS y POCJIMHU € TMapOCTKU, BKPHUTI TOCTPUMH KOJIHOYKAMH.
3BIJIKH JICTAE MOKUBHI PEUYOBUHU 11€H KaKTyC?
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14. B Mekcuiii pocTyTh Tak 3BaHi "nuHaMiTHI aepesa". Illo me
3a nepea? YoMy B mepiof MO3piBaHHS HACIHHS JOIIJILHO TPUMATHUCH
B1Jl HUX MOJai?

15. Ha Apasiiicbkomy miBocTpoBi B IliBnenHo-3axigHiit A3zii €
pOCIIMHA, sIKa HAa3UBAEThCA "KBITKOIO cMixXy'". HoMy I11}0 POCIHHY Tak
Ha3uBalTh? SIK MiclieBe HaceJIeHHs BUKOPUCTOBYE "3epHa cMIXy'"?

300J10Ti5

1. 320 BuaiB cy4acHUX XIKHMX aKyJ HaHOUIbII HEOE3MEUHOIO
Ul JIOAWHM BHU3HaAHA Olla akyJa, sSKy Ha3uBalOTh Ie 'aKyioro-
mogoigom", "61moto cmeptio”. I[losicHITh 3 4uM 1€ ToB's3aH0? SKy
OynoBy Mae 3yOHUM amapaT nux akyia? Yomy 3yOM B HUX 3aBXKIU
rocTpi?

2. Kaxanum He pearyloThb Ha CBITJIO, aji€é 4acTO 3aJiTaloTh B
OCBITJICHE IPUMIIIECHHS, Ha BIAKPUTI BEPAHAU JI€ 3HAXOAATHCS JIFOJU 1
roputh CBITI0. [10SACHITH mpuuuHU Takoi moseainku TBapuH? Illo ix
npuBadItoe?

3. 3axigni jikapi 30UparOThCA MPU JIIKYBAaHHS XIPYypPriuHHUX
XBOPUX BUKOPHUCTOBYBATH JIMUMHKM MyX, iX II[€é Ha3UBaIOTh
onapumiaMd. MeIuKyu TpUHIUIM 10 BUCHOBKY , IO HIXTO 1 HIIIO HE
3MOX€E TaK MIBUAKO, CTapaHHO 1 0€e300JIICHO OYHUCTUTH paHy.
[losicHiTh, OyAb Jacka. uen (axr.

4. e B vacu Ilerpa I xymiiB 1 TOProBIIB 3a MPOJAXK M'sca
0e3 orsigy Owiin OAaTOroM 1 BUCHWIIANIA Ha KaTopry. SIK BU Aymaere
YOMY 3aCTOCOBYBAJIM TaKl KOPCTKI Mipu?

5. CcaB1ii Ta ITaxyu MaroTh CIEialbHI MPUCTOCYBAHHS HE TIIBKU
JUIsi yTBOPEHHsS TeIwia, ajle ¥ s Horo 30epekeHHs. ki 11
npuctocyBanHs? HaBeniTh mpuKkIIaau.

6. Konuk-ctpuoyneusp "uye " Horamu. [1osicHITH 11€ TBEPIKEHHS.

7. Sk 3aXUIAIOTHCS NTaXHu Big X0a0ay?

9. IIlo momomarae 3aififro OiraTtu Mo CHIry?

10. Jlesiki BUE€HI BBaXKAIOTh, III0 KOTSAY1 MAIOTh 3HAUHI IEpEeBaru
010 30py y TOPIBHSHHI 3 IHIIMMHU ccaBlsiMA. YoMy BOHU Tak
BBAYKAIOThH?

10. Iy>xe noBruil si3uk y 3esneHoro asaria (14 cM), BUCOBYEThCS
TaKuW S3MK Ha BiJICTaHb, sKa OUIbINA 332 JOBXKUHY J3h00a B 4 pasw.
SIke 3HAUEHHS UISA OAT)Ia Ma€ TaKUU A3UK?
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11. Yu w™MoxkHa, CHOCTEpIralouM 3a TOBEIIHKOI KIIIIKH,
nependayaty noroay ? HaBenmiTs mpukiaam.

12. Yu wmoxyTh OyTH y 303ydi sl roiayooro, Oyporo,
3€JIEHOT0, CIPOTO KOJIbOPIB Ta psi0i? 3 UuM 1€ MOB'sI3aHO?

13. YoMy MeTEIuKIB HA3UBAIOTh )KUBUM KOMIIACOM?

14. bmxona 3HaMIILUIAa HOBE HEKTapHE MOJIE, MTOBEPHYBIIUCH 10
ByJIMKa BOHAa MOBIIOMJISIE 1HIIMX OKUT mpo 3700uM4. Sk BOHa 11€
pOOUTH?

15. bmkonu 1 JKMeNll JIErKO BH3HA4YalTh Yac 100U i
MOBEPTAIOThCSL Y CBIA BYJMK 3aBXIM Yy NeBHMM dYac. Sk iM 1e
BJIA€THCS, 3 IKUMHU OCOOJIMBOCTSAMU OYyIOBH II€ TTOB'SI3aHO?

[6. HoBoHapo1»keHEe KEHT'YpEHsl BaXUTh KiJIbKa rpaMiB , TOOTO B
40 Tucsa4 pa3iB MEHUIE, HIXX HOro Matu. B cyMKy marepi KEHrypeHs
nepenasuTh CaMoCTIMHO. [IOSICHITH K HOBOHAPOJKEHE KEHTYypEeHs
3HaXOJIUTh IUISIX 10 CYMKH MaTepi?

[7. TlosicHITh ,4YOMy TaM, JI¢ € THI3[J0 PYAHX JIICOBUX MYpPAIIOK,
HABKOJIMIIHA AUISTHKA Jicy (He meH sk 0,5 ra) JHIIaeTbca Manxke
HE YIITKOJKEHOIO.

18. Skuit mTax pyxaeTbcs MO BEPTUKAILHOMY CTOBOYpY
JIEpEBa BHU3 1 BTOPY r'OJI0BOIO, & SIKHI — TUIBKH Bropy?

19. TIlosicHITH, YOMY MYCl JOCTaTHHO TOPKHYTHUCS KIHI[IBKaMH
SAKOTO-HEOYIb TpeAMETy, 00 3poOUTH XIMIYHUK aHami3 #oro
MOBEPXHI?

20. V¥V micky abo B MOpOCI KyIaeThcsi OaraTo JiCOBUX MTaXiB:
psa0Ouuku, (dazanu, 310muku. Jlyxe JIOONSATH 3apuUBATUCA B TICOK 1
CBIMCBHKI Kypu. Homy?

21. Yomy ckaTiB Ha3UBAIOTh KUBUMU €JIEKTPOCTAHIIISIMU?

22. YoMy Me30301CbKY €py Ha3UBaIOTh ''CTOJITTSM s1IepiB"?

BioJoris aroquuu

1. Bcranoneno, mo 70% cepus 1 CyIuH TIOB'SI3aHO 13
CIIUJIBHOIO JII€}0 XIMIYHOTO 1 IIYMOBOI'O 3a0pyJHEHHS CEpeOBHIIA
icCHyBaHHS. SIKi YMOBHU MICBKOTO CEpPEIOBHIIA JIIFOTh HA BUHUKHEHHS
CEpIIEBO-CYIUHHUX XBOpOO 1 BHUHUKAE SBHUIIEC '"OMOJIOIKEHHS"
1HpapkTy Miokapaa'?

2. Bigomo, mo y KUTEIIB TIPCbKUX paloHIB, 1€ B
aTMoc(epHOMY TOBITPI 3HIKEHUN BMICT KHCHIO, B KPOBI1 IIJBHIICHA
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KUTBKICTh €pPUTPOLMUTIB 1 30UIBIIEHO BMICT TemorioOiHy. Ha 1o
HaIIPaBJICHO 1€ TPUCTOCYBAHHS OPTaHI3MYy JIOJIUHU?

3.  UYomy MICBKi XHUTEIl MalOTh XBOpOOU OpraHiB JUXAHHS
HabaraTo 4acTillle HIXK XKUTe1 cera?

4, B CIIA O6ymm mpoBeaeHi AOCIiIA 10 BUBYCHHIO BIUIUBY
CMIXy Ha 3J0pOB's JIOAWHU. Y J0OPOBOJBIIB, SKUM MOKa3yBalu
KiHOKoMeii, koxkHl 10 XB. Opanm aHami3u Kposi. Jlocmian mokazanu,
o0 CMiX CHOpUsi€ MIABUIICHHIO IMYHITETY, MOKpally€ IisIbHICTh
cepls, CyAMH, MiABUILYE TOHYC M's131B . YoMy caMe JIsl TOCIIIIKEHHS
Opanu anani3 kposi? [llo Take emomnii? Sk BoHu mposiBisitoThes ? [Ipo
SIK1 eMOII] Fiile MOBa B ITOB1JOMJIEHH]?

5. MexaHi3zaiisi mpaii 1 po3BUTOK MOOYTOBOi TEXHIKUA CTau
MPUYMHOIO TOocHalaeHHa (I3UYHOTO PO3BUTKY Oaratbox JIOACH.
Cratuctuka CBIJYUTH , IO MEpIlIe MICIE B CBITI MO KUIBKOCTI 4Yacy ,
SKUM TPOBOASATH OIS TENIEeBI3OpIB 3aiiMaroTh SAMOHIN. KokHui
ATOHEIb CUAWTH MEPE] FoJIyOMM €KpaHOM B CepeHbOMY 7 TOAWH Ha
100y. Jlo sxkux (i310J0T1YHUX 3MIH B OpraHi3Mi JIOJAWHU 1€ MOXKE
npuBecTH? B oMy mossrae mKkiaIMBUN BIUITUB Ha 37J0POB'S JTFOIUHN?

6. 3 BUOIPKOBOIO YYTIWBICTIO MU 3YCTpPI4aEMOCS BEChb 4ac.
Mu npokumaeMocs KOJIU 4yeEMO I3BOHHK OyAWIbHUKA, aje HaM He
3aBaXka€ CraTy HabaraTo roJOCHIMIMK IIyM paaio abo motary. Hacrto
JI0JIMHA HE 3BEpTa€ yBary Ha Oecily CYCiiB , TOKH HE MOYY€E CBOE
IM'sl, TOJIl BOHA HACTOPOXKYETHCS 1 MOYMHAE MPUCITYXOBYBATUCS [10
PO3MOBH. 3 TISJIBHICTIO AKO1 AUISTHKA TOJIOBHOTO MO3KY 1€ MOB'S3aH0?
[TosCHITS.

/.  Biap Ha3UBaIOTh KOPUCHOIO O10JIOTIYHOIO peaklli€r. Sk BU
BBaXKaeTe YoMy ?

8. TpyOuacta KICTKa MOXK€ BHUTpUMAaTH HaBaHTAXEHHS
1500 kr, abo npubau3Hy Macy ciioHa. [1osICHITE 3 SIKOIO OCOOJIMBICTIO
OyZI0BM KICTOK II€ MOB'sI3aHO?

9. KoxHa 3/10poBa JIr0iMHAa MOYKE CTaTH Ha MaJIbIll OJHIET HOTH 1
HaBITh MIJAHATU MPHU I[LOMY II[€ KOTOCh. 3 pOOOTOI0 SIKMX M'SA31B II€
noB'si3aHO?

10. JIronuna pobuth npotaroM gHa 20 Tucsad KpokiB. CKUTBKH
KPOKIB 3p0OUTH JitoArHA 32 pik? 3a 70 poKiB KUTT?

11. ITosicHiTh, YoMy icTu Tpeba BYACHO, HE TMOCHIIIAIOYH, B
CIIOKIMHINA O0OCTaHOBII, MiJ Yac 1’KI HE MOXXHA YUTATH, TOBOPUTH, I10
MIpl MOXJIMBOCTI Tpeba BIABOJIKATHCS BiJ cepilo3HMX TyMOK. Bce
MOBMHHO OYTH YHCTHUM 1 OXalHUM.
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12. 1. I1. [TaBnOB cka3aB, IO Ta 1a KOPUCHA, Ky MOYKHA iCTH 3
anetutoM. [losicHITh, 10 MaB Ha yBa31 BUCHUN?

13. ¥V 1761 poii aBcTpiiichbkuil Jikap AyHOpyrrep BUHAMNIIOB
npuwiaj, IAKyIOUd SKOMY 3alpOBaJUB y MEIUYHY MPAKTUKY CIOCIO
BUCIYXOBYBaHHSI ~ XBOpPOro. A0 1[bOro JKapl HE BMUIH
BHUCITYXOBYBaTH Ceplie JIFOAWHU, TPYIHY KIITKY. Skuii mnpunan
BUHANIIOB BUeHUI? Y1 BUKOPUCTOBYIOTh MOT0 Cy4acHi Jikapi?

[4. Maibxe 250 pokiB Hazaj BYCHWUUM MaJbIniri, BOEpPIIE ITij
MIKPOCKOTIOM IMO0a4uB 4YyJIOBE BHJIOBHINE, SKE BHHUKIO TIIEpe]
ounMa. Bpaxkenuil BueHHIl BUTYKHYB:" S 3 OUIBIIMM MpPaBOM, HIXK
koauck ['omep, moxy ckazatu: "Cnpapai s 6auy cBoimu ounma'. o
no0aYnuB BUCHUN B MIKPOCKOI?

15. B Tim n0AuHUA 3a TOJAWHY YTBOPIOETHCA CTUIBKH TEILIA
CKUIbKHU Tpeba 1mo6 3akum'stutu 171 apoasHoi Boau. Lo BinOynocs 6,
AKOW TIJIO 3aMICTh IIKIpH OYJI0 BKPUTE HENPOHUKHUM ISl TeIlia
bytsipom yepes ronuny? Yepes 40 ronun?

16.3naBanocr OuW, MmO MEPTBI KIITHHA BXE HE TMOTPIOHI
opranizamy. OpHak 1me HeE TakK, IX MOXXHA IIOPIBHATH 3 JaTaMHU
cepenHboBIYHOTO JHtaps. Yomy ? Ski pyHKII BOHU BUKOHYIOTh?

17.Homy ampmiHicTaMm, SKi 30HpalOThCAI B IOXIJ HE MOXHA
TOJIUTUCS, TEPTHU HIKIPY I'yOKOI0?

3arajibHa 0ioJioris

1. Yomy Y. [apBiH Ha3BaB  OpUPOJHHN  100Ip
"mepeKUBaHHAM HaOUTbII TPUCTOCOBAHUX"?

2. OcTpiB, 3aceneHHl MaBIaMu OJHOTO BUY. JKUBISATHCS BOHU
BUKJIIOYHO OaHaHamu. J[0 4oro 1e Moxe npu3BecT?

3. BigmomMo, 10 POCIMHHHUA TOKPUB IJIAHETH BUKOPUCTOBYE
BCbOTO 1-2% COHS'YHOI €Heprii 1 HaBITh NPU TAKOMY HE3HAYHOMY
KOe(IIieHTI KOPUCHOI i BAAETHCS CTBOPUTH COTHI MUIBSPAIB TOH
OpraHiyHOi PEYOBHMHM 1 OUIbII MEHIN 3a0€3MEeUUTH BCE HACEJICHHS
3emii. A gxuio BUKopuctoByBatu 5-10%? Ase gk ue 3pooutu?

4. Komn na mowatky XVI cT. ApiOHe HaciHHS 3 AMEpHUKHU
npuBe3n B €Bpory 1 CcTaad CiITH Ha KiIymM0ax, OOTaHIKU
3aI[iKaBWINCh CaM€ HACIHHSM: ApiOHE, HAMMiBIOPOXKHE OyJIO MpUEMHE
Ha cMak. Cranu ciatv iX 1 BiAOMpaTH HUISIKK 3 CAMHUM BEIUKHUM
HACIHHSM, a TIOTIM BWIKUMATH 3 sifepenb oiito. [Ipo sky pocinuny Ta
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dbopmy mobopy ime MoBa? SkuxX pe3yabTaTiB JOCITIW CydacHi
ceJeKIionepu ?

5. Ha o4l HEZOCBITYEHOMY CEJICKI[IOHEpY IIOTpamuia
pOCIIMHA, sIKa BUPOCa Ha J00pe ya0OpeHiil AUISHII 3eMJll. 3BUYAHO,
BOHA BWIJISJa€ CUJIBHOIO Ta Benukow. g pociauHa Bpasumia
JOCITITHUKA CBOIM PO3BHUTKOM. SIK HE B3SITH 3 TaKOi POCIMHHN HACIHHS!
Ane, BUCISIHE MOTIM Ha Cla0KiM 3emMjl BOHO HIYMM HE IMOPaIyBalio
BUeHOTO. Yomy?

6. B pesynbrati zii MyTaiiiiHOro MpoBeCy Ta B pe3yabTari Aii
MOMYJIAMIMHUX XBWJIb CBOJIOMIMHUM MaTepial € B HaJIUIIKY.
[ToscHITH K XK€ 13 BHNAAKOBUX MYyTaIlld 1 iX KOMOIHAIIH MOXYTb
BUHUKHYTH HOBI PUCTOCYBAHHSI, HOBI O3HAKU?

/.  OpHa mapa ropoOIliB 3a JAeCSITh POKIB MOrja O 3aIUIIUTH
moToMcTBO B 200 MimbsipaiB ocoOuH. 1o Oyno 6, SkOM BHOKHMIIM BCi 111
OCOOMHH 1 AU TOTOMCTBO?

8. B Gepe3oBHX Iicax BOAUTHCA TPaBHEBHil Xpyml. Horo
JIMYUHKA JIEK1IJIbKA POKIB JKMBE B 3€MJI1, IPUYOMY B IEPII POKU CBOTO
KUTTS BOHA MOCTYMOBO BXOJUThH BCE IJIMOIIIE 1 IIUOIIE ,a OJMKY€e 10
BWJIBOTY IIIJIHIMA€ETHCS JO MOBEPXHI. B IPyHTI OJHOYACHO MOXKYTh
KATH OO0 7 TOKOJIHb LMX JXYKIB - KOXHE Ha PI3HIM TJIMOMHI.
[TimpaxoBaHO, IO YKCIO TOPOCIUX JKYKIB Ha IUIOINII B OJWH TeKTap
MOX€ KOJMBATUCh BiJ OJHIEI 0OCOOMHM A0 MuIbiloHa! B domy
MPUYNHU TAaKUX KOJMBAaHb YUCEIHHOCTI ?

9.  VsBiTh co01 cuasuy xaby. Mumo nponitae myxa... JKaba
MUTTEBO BUKHUJA€ 30BHI SI3UK, 1 MyXa 3HUKAE B PoTi. Sk 1 yoMmy »xkaba
MOBOJIUTH ce0e caMe Tak?

10. Opnne o3epo cBiTIE, IITUOOKE, 3 PIAKOI POCIMHHICTIO IO
Oeperax, 1HIIE - MIUJIKE, HEMPO30pe, 3apocie BOAOPOCTIMU. Yu
B1IOOpa3uThCS 111 BIAMIHHICTR Ha Xabax TpU il TPUPOJTHOTO
n060py? I1osgCHITH CBOIO BiAIOBIIb.

11. 250 pokiB Ha3zan Bigomui pociiicbkuii emopionor K. bep
nucaB: "Y MeHe € JiBa MaJIeHbKI eMOPIOHU B CIIUPTI, JJIsI IKUX 5 3a0yB
HaIMCaTH Ha3BY, TEIEp y)Ke HE MOKY BU3HAYMTH KJIac, 0 SIKOT'O BOHH
Hanexath. Lle MOoXyTh OyTH SIIIIPKH, MaJ€HbKI NTaIKd a00 30BCIM
MOJIOJII CCaBlli, HACKIIBKHM CX0X1 YTBOPEHHS T'OJIOBU Ta TyJyda y IUX
tBapuH". I10sCHITH, YOMY BYCHUI HE MOXKE TEIEp BH3HAYWUTH KJac
TBAapUH, JI0 SKOTO BOHU HajexaTh? Slka HayKa 3aiiMa€eThCs BUBUCHHSIM
3apOJIKiB?

12. B pesxux paitfonax 3emui (a 0coOnMBO yacTto B Adpuii)
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3yCTpIUA€ThCS TSDKKA CIAJKoBa XBOpoOa — KIITHHHA aHEMIS.
PesynpTatn 111€1 XBOpOOW 3aBXKIM CMEpTENbHI: KpPOB BTpayae
3M10HICTh IEPEHOCUTH KHUCEHB. AJle K HE JTUBHO, XBOpOOa HE 3HHUKAE
B TaKHWX MICIEBOCTIX, a 30epiracTbCsa Ha TMOCTIHHOMY 1 JOCHTH
BUCOKOMY piBHI: XBopitoTh 10 20% Bcix umrogei. XBopobOa
PO3BUBAETHCS TIABKM B TOMY BHIIQJIKy , SKIIO JWUTHHA OTPUMAE
CIaJKOBI 3aJJaTKU XBOpoOW Bij OaThka W marepi. SIKIIO X OAWH 3
0aThKiB 3J0pOBUH, JUTHHA HE TUIBKM HE 3aXBOPIOE aHEMI€o, aje ¥
CTa€ JOCUTh CTIMKOIO JIO 1HIIOI CTPAIIHOI XBOpOOU - Majsipii. B sikux
HaIpsIMKax Jii€ MPpUPOAHiN A00Ip B JaHOMY BUIAIKY?
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