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[NEPEAMOBA

3MiHM HaBYAJBHHX IUIAHIB Ta MPOrpam, SKi BigOyBarOTbCS Y
paMkax pedopMH BHUIOi OCBITH, BHMAararoTb OHOBIJICHHS 3MICTY
OCBITH Ta, BIANOBIIHO, 3YMOBIIOIOTh HarajJbHy TOTpeOy Yy
3a0€3MEeUeHH] CTYIEHTIB CYYacHOI0 HaBUAJIBHOIO JIITEPaTypoIo.
[IpakTukym 3 HaBuanbHOI AMCHUIUIIHM «[irieHa 3 OCHOBaMH
€KOJIOTi» CTBOPEHUH BIATIOBIMHO JO HOBOTO Taly3€BOTO CTaHAAPTY
MiATOTOBKH OakanaBpiB (aKyabTeTy (i3MYHOTO BUXOBAHHS 1 CIIOPTY.

[TociGHHK € YaCTUHOIO HABYAIbHO-METOANYHOTO KOMIUIEKCY,
0 CKJIaTy SIKOTO TaKOX BXOIATh KypC JICKIIH 1 pPO3TaTKOBHM
Marepian 10 1abopaTOPHUX Ta MPAKTHIHUX POOIT.

Hdna  ycmimuoi  mpodeciiHOi  AisIBHOCTI  BUKJIajadi
(hi3UYHOTO BHUXOBaHHSA, TPEHEPHW IMIOBHHHI HE JIHINE 3aCBOITH
TEOPETUYHI 3acaid MEIUKO-OIOJOTIYHMX  JUCLMILIIH, ajie 1
OBOJIOJIITH HAHOUTBII TOIIMPEHUMU METOIUKAMHU TirlEHIYHUX
JOCHIPKEHb, MPAKTUYHUMK HAaBUYKAMH CKIIQJAHHS PEKUMY [THS,
HaBUaHHS, TIpali, pPEKAMY XapdyBaHHS MJiTeH 1 JOpPOCIHX,
CIOPTCMEHIB PI3HUX BHUIIB CHOPTY, OLIHKU ()i3MYHOTO PO3BUTKY Ta
(i3UYHOTO 310POB’S TOLO.

TeMn 3aHATH OXOIUTIOIOTH MPAKTHYHO yCi  PO3ILTH
HaBYaJIbHOI TMpOTpaMM: 3arajbHa Tiri€eHa, GI3MYHUA PO3BUTOK,
LIKUIbHA Tiri€Ha, ririeHa (i3MYHUX BIpaB, OCHOBH TEOPETUYHOL
€KOJIOT11, EKOJIOTIUHI MPOOIEMH JIFOICTBA Ta YKpaiHU.

Ilpu Bigbopi TeM nm0 TpakTHUKyMy Oyjia BpaxoBaHa
MaTepiaibHO-TeXHIYHa 0a3za Kadeapu MeInKO-O010JIOTIYHMX OCHOB
¢iznyHoro BuxXoBaHHA 1 (i3u4HOI peadimiTamii ans 3a0e3neyeHHS
o0saTHaHH;IM BUKOHAHHS JTa0OPAaTOPHHUX Ta MPAKTHYHUX 3aBJIaHb.

CTpyKTypa 3aHATTS CKIaJa€ThCs 3 TEMH, METH, 00JIaTHAHHS,
3aBJaHb Ul BHUKOHAHHS 3 METOJUYHUMH peKoMeHpamisMu. Jleski
3aHATTS MICTATh CHUTyamidHI 3amadi. B kiHII Temum cryaeHTam
NPOMOHYIOThCA ~ 3allUTaHHA UIi  CaMOKOHTpomo. B ommc
ayIUTOPHOTO 3aHATTSI BXOAATH Tiri€HIYHI HOPMATUBH, (QOpMHU
MPOTOKOJIiB, po0oYi TabMuIll, IO MOJETIy€e CIPUHHATTS MaTepiary
Ta #oro aHami3. KopoTki mOBimKOBI AaHi MOCIOHMKAa HE MOXYTh
3aMiHUTH TEOPETHYHHUN MaTepiai MiAPYIHUKIB Ta JEKIIHHOTO KypCYy.



YACTUHA L. TI'TEHA
Tema 1. 'iriecna noBiTpsiHOro cepeaoBHIna
JlaGopaTopue 3aHATTS Ne 1
TEMA: CAHITAPHO-T'IT'I€HIYHE JOCJIXXEHHS ITOBITPA

Mera:  HAaBUYMTHCH  OI[IHIOBAaTH  MIKpPOKIIIMAT  HABYAJILHOTO
MIPUMIITIICHHS, KOPUCTYBATHCh CaHITAPHUMH HOPMaMH 1 TIPaBHIIAM;
MpaIioBaTy 3 TpWiIajgaMH, OOYHCIIOBAaTH CaHITaApHO-TITIEHITHI
MTOKA3HUKH JJIs OLIHKH MOBITPSIHOTO CEPEIOBUIIA.

OOnajHaHHS: TEPMOMETpH, IICHXpPOMETp ABrycra, OapoMerp-
aHepoi.

3apnanHs 1. BuzHaueHHs TeMnepaTypu noBiTps

Jns  BHU3HAYEHHsI CEPENHBOI TEMIIepaTypyd IOBITPS Y
MPUMINIEHHI TEPMOMETPU BCTAHOBJIIOIOTH Ha  CIEHMiaJIbBHUX
migcTaBkax y 5 Toukax (ueHTpi 1 4 KyTKax MNpUMILIEHHS) Ha
Biacrani 0,5 M Big criH i 1,5 M Big migmorn. Y NpUMIIIECHHSX, 1€
HaBYAIOTHCS [IITH, TEPMOMETPH CIIiJT BCTAHOBIIOBATH HA BHUCOTI
TPYAHOT KIITKU TUTHHH B TIOJIOKEHHI CTOSYH.

Y CHOpTHBHHX CHOpPYAax TeMIIepaTypa BHUMIPIOETHCS Y
KyTKax, Ol CepeMHHU BCiX CTiH, y HIEHTPI MPUMIIIECHHSI 1 Y
30HI PO3MINICHHS CIIOPTUBHUX CHAPSIIB.

TepmomeTpn mTOTpPiOHO BCTAHOBIIOBAaTH TakK, 100
BUKJIIOUABCS BIUIMB COHAYHHUX TIPOMEHIB, CHJIBHO HarpiTuxX i
OXOJIOKEHUX MPEIMETIB.

Yepes 10-15 xBrUIIMH 3HIMAIOTH TOKA3HUKH TEPMOMETIB.

[IpoTokon BUMiproBaHb

tl t2 t3 t4 t5 tB tH tBOJ'I tcyx

1. CepenHio TeMmeparypy BHU3HAYalOTh SK CEpPEIHE
apudMeTryHe BiJ KIJBKOCTI BHMIPIOBaHb, IPOBEACHHUX Ha
OJHIM BHCOTI:
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3a JlepkaBHHUMH CaHITAPHUMH TIpaBUJIAMH 1 HOpPMaMH
(ACanlliH) BIIAIITYBaHHA, yTpUMaHHS 3araJlbHOOCBITHIX
HaBUYAJILHUX 3aKJIaiB Ta OpraHizaiii HaB4aJIbHO-BUXOBHOTO MTPOIIECY
JCanllIH 5.5.2.008-01 temmepaTtypa moBITps B Ki1acax i kabiHeTax
Mmae Oyt 17-20°C, B maiicTepHsax mo oOpoOui mMerany i aepesa 16-
18°C, B cmoprmBHOMY 3am 15-17°C, B po3msranpHAX TIpH
crioptuBHOMY 3aii 19-23°C, B akToBOMY 3aim 17-20°C, B 6i6miorerti
16-18°C, B menmuunux kabinerax 21-23°C, B pekpeanisx 16-18°C, B
cnanbHuX npumimeHasx 18-20°C; B ymuBampHHX 20-23°C; y
BecTHOM0II, Tapaepodi 16-19°C; B Tyanerax 17-21°C; B AyImoBuX HE
Huxye 25°C.

2. Ilepenasa temneparypy IO FOPU30HTAIl BU3HAYAETHCS SIK
pi3HULS MK HaWOIABIIMM i HAaHMEHIIMM MOKa3HUKaMU (HOpMa
He OutbIre 2°):

tror= tmax — tmin

trop=

3. Ilepeman TemIeparyp IO BEPTHKATl BH3HAYAETHCS SIK
PI3HUISI MK TOKa3HUKaMH TEPMOMETpPiB, BCTAHOBJICHHX Ha
Bucoti 10 cm i 1,5 M Bix mimroru (o oAHii Beptukaii). Hopma He
Oinpme 2,5°.

tgepr= ts— tH

tBEPT—

Bucnoeox:

3apaanHs 2. BumiproBanHsi aTMOC()EpPHOT0 THCKY

ATMOChepHUIl THCK BUMIPIOETHCS 33 JIOTIOMOTOI PTYTHOTO
OapomeTpa un OapoMeTpa-aHepoina, sIKHid Mae MEeTalleBy aHEPOIiIHY
KopoOKy. Ilpn migBHIEHHI THCKY 00'€éeM KOPOOKH 3MEHIINYETHCS, a
MIpU 3HIKEHHI — 30UtbIIyeThes. Lli 3MiHM 00'eMy TiepenmaroTbes Ha
CTPIIIKY MpUiIamy.



Atmocdeprnit  Tck (H) Bumiproerbess 'y  MimiMeTpax
PTYTHOTO CTOBMa (MM PT.CT.), rekronackasix (rlla), minibapax (M0).
HopmanbHuM BBakaeTbcsl THCK atrMocdepd Ha pIiBHI MOpS, Ha
reorpadiuniii mupoti 45°, mpu temmepatypi mositps 0°C. Bin
nopiBatoe 760 mMm pt.cT. (1 at™m), abo 1013 rlla, ado 1013 m6. 1
rlla — 1e TUCK, KWW CTBOPIOE TUJIO Macoto 1 T Ha 1 cM MTOBEpXHi.

1 rlla=1wm06=0,7501 MM pr.CT.

1 MM pt.cT. = 133,322 I1a = 1,33322 rlla.

3HIMITh TIOKa3HUKU OapoMmeTpa-aHepoina (TpamgylOlOThCS Y
TEKTOMACKAJIAX) Ta TeEepeBediTh iX y MIJIMETPU PTYTHOTO
CTOBIA.

H=
3apnanHs 3. BusHaueHHs1 BOJIOrOCTi MOBITpA

Bouoricts MOBITPSA XapaKTepU3y€eThCs TaKUMU
MMOKa3HUKAMHU:

» a0CoJII0THA BOJIOTICTh — 1€ KUIBKICTh BOASHOI mapu (y rpamax),
110 3HAXOXUTHCS B | M’ MOBITPS MpH [aHiil TeMIeparypi;

» MakCHMaJTbHa BOJIOTICTh — MPYXKHICTh BOJSHOI MApy NP MTOBHOMY
HACHYCHHI MOBITPS BOJIOTOI0 MPH aHii TeMIepaTypi;

> BIJHOCHA BOJIOTICTb — IPOLIEHTHE BIJHOMICHHA a0COJIOTHOI
BOJIOTOCTI JI0 MaKCHMAaJIbHOI;

» nedilUT HACHYCHHS — PISHUI MDK  MaKCHUMATbHOWO 1
a0COJIIOTHOIO BOJIOTICTIO;

» (izionoriunuii  AediIUT  BOJOrOCTI —  PI3HHUIS MK

MakcUMalibHOIO BoJjoricTio npu 37°C (Temmeparypa Tina) i
aOCOJIIOTHOIO BOJIOTICTIO B MOMCHT CITOCTEPEKCHHS — BKa3Ye,
CKUIBKM TpaMiB BOAHM MOXKE€ BHUTATHYTH 3 OpraHi3My KOXEH
KyOiuyHHMI METp BAMXYBAHOTO MOBITPSL;

» TOYKa pOCHM — TeMIeparypa, Npu sKid BOAsHA Iapa, sKa
3HAXOAATHCS B TIOBITPi, HACUYIYE TIPOCTIP.

AOCOIOTHY BOJIOTICTh TIOBITPSl BH3HAUYAIOTH 3a JOMOMOTOIO
ncuxpometpiB. CTaHIIHHMI ICHXPOMETP ABIyCTa CKIaJaeThesl 3 JBOX
CIIUPTOBHX TEPMOMETPIB — CYXOTr0 Ta BOJIOTOro, 3adiKCOBAaHUX
MapajeibHO OAWH J0 OHOTO Ha CIeriaibHoMy mTaTuBi. Cyxum
TEPMOMETPOM  BUMIPIOIOTh ~TeMIIepaTtypy moBiTpsi. PesepByap
BOJIOTOTO TEPMOMETpa OOTOpHYTHH TOHKOK TKaHWHOIO, 3MOYEHOIO
JVICTUIIHOBAHOIO BOJIOIO. 3aBISKM BHIIAPOBYBAHHIO 3 TIOBEpPXHI
TKaHUHH BOJIOTHH TepMoMeTp OyJie 0XOJOAKYBaTHCh 1 IOKa3yBaTUMe
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HIDKYY TeMIEpaTypy, HiK CyXuid. 3MEHIICHHs] BOJIOTOCTI MOBITPs
Belle [0 3POCTaHHA IHTCHCHUBHOCTI BHUIAPOBYBaHHS, TOOTO [0
301IBIICHHS Pi3HMII TOKA3HUKIB CyXOT'0 Ta BOJIOTOTO TEPMOMETPIB.

IIpm BW3HAUEHHI BOJIOTOCTI TIOBITPS TOTPIOHO 3aXHIIATH
TICUXPOMETP Bif Aii mpoMeHeBoi eHeprii 1 pyxy mositpsa. Yepes 10-15
XB. BiJl TIOYaTKy BW3HAYCHHS 3HIMAIOTH IMOKA3HHKH TEPMOMETPIB 1
00YHCITIOIOTh a0COIFOTHY BOJIOTICTh 3a OPMYII00 PeHbo:

A =B-a(tc-tp) H,

e A — abcoaroTHa BOJOrICTh, B — MakcUMalbHUI THCK
BOASIHOI MapW TpH TeMIeparypi BOJOTOTO0 TEpPMOMETpa
(BU3HAYA€ETHCSA 3a TAaOIUIICI0); @ — ICUXPOMETPUYHUNA KOe(illieHT,
aKuid s Bigkputoi atMmocdepu nopiBHioe 0,00074, a s
npumimeHs — 0,0011; tc — TeMmepaTypa Cyxoro TepMoMeTpa; tg —
TeMIieparypa Bojiororo tepmomerpa; H — armocdepHuii THck (MM
pT. CT.).

tc = tB =

. . A
BigHOCHY BOJIOTICTh OOYKCITIONOTE 3a opmyior: C= 7 x

100%,

me C — BigHocHa BoJoricTth, %; A — abcolroTHaA
BOJIOTiCTh, F — MakcHMaJibHa BOJIOTICTb, SIKY 3HAXOMATH y TaOJHII
3a TEMIIEPaTypOr0 CYXOr0 TEPMOMETPA.

C=

Hopmu BigHOCHOiI BOJOTOCTI IJIsi KUTJIOBHX 1 HaBYAIBHUX
npuminiens 30-60%, s criopTuBHUX 3a7iB 35-65 %, A7 3a1iB KPUTHX
IUIaBaibHUX OaceiHiB 50-65%.

Bucnoeox:




Tabnuns 1
MaxkcuMalibHa Harpyra BOJITHOI APy MPH Pi3HUX TeMIepaTypax
(MM pT.CT.)

'r-lp'g' [DecaTi 4acTki rpagycis
aycu 0 1 2 3 4 5 6 7 8 9
2 3,95 392 3,89 3,86 3,84 3,81 3,78 3,75 3,72 3,70
-1 4,26 422 419 4,16 413 410 4,07 4,04 4,01 3,98
0 4,58 4,61 4,65 4,68 4,72 4,75 4,78 4,82 4,86 4,89
1 493 4,96 5,00 5,03 5,07 511 514 518 5,22 5,26
2 529 533 537 541 545 549 5,52 5,56 5,60 5,64
3 5,68 572 577 581 5,85 5,89 593 597 6,02 6,06
4 6,10 6,14 6,19 6,23 6,27 6,32 6,36 6,41 6,45 6,50
5 6,54 6,59 6,64 6,68 6,73 6,78 6,82 6,87 6,92 6,96
6 7,01 7,06 711 7,16 7,21 7,26 7,31 7,36 741 746
7 751 7,56 7,62 7,67 7,72 7,78 783 7,88 7,94 7,99
8 8,04 8,10 8,16 8,21 8,27 8,32 8,38 8,44 8,49 8,55
9 8,62 8,67 8,73 8,79 8,84 8,90 8,96 9,02 9,09 9,15
10 9,21 9,27 9,33 9,40 9,46 9,52 9,58 9,65 9,71 9,78
1 9,84 9,91 998 | 10,04 | 10,11 | 10,18 | 10,24 | 10,31 | 10,38 | 10,45
12 10,52 | 10,59 | 10,66 | 10,73 | 10,80 | 10,87 | 10,94 | 11,01 | 11,08 | 11,16
13 11,23 | 11,30 | 11,38 | 11,45 | 11,53 | 11,60 | 11,68 | 11,76 | 11,83 | 11,91
14 11,99 | 12,06 | 12,14 | 12,22 | 12,30 | 12,38 | 12,46 | 12,54 | 12,62 | 12,71
15 12,79 | 12,87 | 12,95 | 13,04 | 1312 | 13,20 | 13,29 | 13,38 | 13,46 | 13.55
16 13,63 | 13,72 | 13,81 | 13.90 | 13,99 | 14.08 | 1417 | 14,26 | 14,35 | 14,44
17 1453 | 14,62 | 14,72 | 14,81 | 14,90 | 15,00 | 15,09 | 1519 | 15,28 | 15,38
18 1548 | 15558 | 15,67 | 15,77 | 1587 | 1597 | 16,07 | 16,17 | 16,27 | 16,37
19 16,48 | 16,58 | 16,67 | 16,79 | 16,89 | 17,00 | 1710 | 17,21 | 17,32 | 17,43
20 1754 | 1764 | 17,75 | 17,86 | 1797 | 18,08 | 18,20 | 18,31 | 18,42 | 18,54
21 18,65 | 18,76 | 18,88 | 19,00 | 19.11 | 19,23 | 19,35 | 19,47 | 19,59 | 19,71
22 19,83 | 19,95 | 20,07 | 20,19 | 20,32 | 20,44 | 20,56 | 20,69 | 20,82 | 20,94
23 21,07 | 21,20 | 21,32 | 21,45 | 21,58 | 21,71 | 21,84 | 21,98 | 2211 | 22,24
24 22,38 | 22,51 | 22,65 | 22,78 | 22,92 | 23,06 | 23,20 | 23.34 | 2348 | 23,62
25 23,76 | 23,90 | 24,04 | 2418 | 24,33 | 2447 | 24,62 | 24,76 | 24,91 | 25,06
26 2521 | 2536 | 25,51 | 25,66 | 25,81 | 25,96 | 26,12 | 26,27 | 26,43 | 26,58
27 26,74 | 26,90 | 27,06 | 27,21 | 27,37 | 27,54 | 27,70 | 27,86 | 28,02 | 28,18
28 28,35 | 2851 | 28,68 | 28,85 | 29,02 | 29,18 | 29,35 | 29,52 | 29,70 | 29,87
29 30,04 | 30,22 | 30,39 | 30,57 | 30,74 | 30,92 | 31,10 | 31,28 | 31,46 | 31,64
30 31,82 | 3201 | 32,19 | 32,38 | 3256 | 32,75 | 32,93 | 33,12 | 33,31 | 33,55
31 33,70 | 33,89 | 34,08 | 34,28 | 34,47 | 34,67 | 3486 | 3506 | 3526 | 3546
32 3566 | 3586 | 36,07 | 36,27 | 36,48 | 36,68 | 36,89 | 37,10 | 37,31 | 37,52
33 37,73 | 37,94 | 38,16 | 38,37 | 38,58 | 38,80 | 39,02 | 39,24 | 39,46 | 39,68
34 39,90 | 40,12 | 40,34 | 40,57 | 40,80 | 41,02 | 4125 | 4148 | 41,71 | 41,94
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JlaGoparopne 3aHATTs Ne 2
TEMA: T'II'IEHIYHA OLIHKA OCBITJIEHHA ITPUMIIIEHD

Mera: 0O3HAMOMHMTHCH 3 TITI€EHIYHMMM BHMOTI'aMH 1O OCBITICHHS
HaBYAJIbHUX 1 JKUTJIOBHX MPHUMIIIECHb, CIOPTUBHUX CIOPYI,
MTOKA3HUKAMU JIJIS X OIIHKH i HOPMYBaHHSI.

OO0ramHaHHA: CAHTUMETPOBA CTPidKa, TIOKCMETD.

3apganns 1. MeToau oniHKM NPUPOIHOTO OCBITJICHHS

Onucosuii memoo. Bka3zyloTh Opi€HTAII0 BIKOH, iX
PO3MIILICHHS, KiIBbKICTh, (OPMY, CTYIIHb YHUCTOTHU CKJIa, HAasBHICThH
MIPE/IMETIB HAa BIKHAX Ta TIepe]l BIKHAMM, sIKi 3aBaKalOTh IPOHUKHECHHIO
JICHHOTO CBITJIa, KOJIP CTiH, CTell, MEOIiB.

T'eomempuunuit memood. BusHauaeTbcs  CBITJIIOBUH
koedimiear (CK) — BimHOMIEHHS IUIONII 3aCKJICHOI MOBEPXHI
Bikon (6e3 pam) y M° mo miomi mimmorn. Bemmunmna CK
BUPAXKAETHCS APOOOM, JI€ Y YUUCEITHHUKY ITOBUHHA OYTH OJIMHUIIS.

B mwaBuampHmMx mpumimieHHsx BenmmumHa CK  moBmHHA
CTaHOBUTU He MeHine 1/4-1/5, B cmopr3amax — 1/6, y JKHTIOBHX
npumimenssax — 1/8-1/10.

CK=

Koedimiear 3arnmbieHHs — 1€ BIIHOIIEHHS TJIHOWHA
KiMHaTH (BiZCTaHI BiJ BiKHA IO MPOTHJIEKHOI CTIHM) J0 BiJCTaHI
BiJl BEpXHBOrO Kpaw BikHa 10 mimioru. lled mokasHuk nae
VABJICHHS TPO YMOBH OCBITICHOCTI OUISI CTiHH, MPOTHIICKHOI
BikHaM. BcTaHoBII€HO, IO IIi YMOBHU OYIyTh 3aJ0BITEHIUMU, SKIIO
Koe(illieHT HEe TIEPEeBUIILYE 2.

K3=

Ceimnomexuniunuit memood. 3a JOMOMOTOIO JIFOKCMETpa
BH3HAUA€ThCS KoedilieHT mnpuponaHoro ocBitinenns (KIIO) -
MPOIICHTHE BiIHONICHHS BEIWYWHYU TOPU30OHTAIBHOI OCBITICHOCTI
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y JaHiil TouYmi NPUMILIEHHS A0 BEJIWYMHH TOPH30HTAIBHOI
OCBITJICHOCT] MiJ BiZKPUTHM HEOOM B YMOBaxX PO3CiSIHOTO CBiTia:

Slkmo y mpuMimieHHi BiKHA PO3TAIIOBaHI HAa OJHIM CTOPOHI,
TO OCBITJIEHICTh BHM3HAYA€THLCI Ha BIACTaHl 1 M BIig CTIHH,
OpoTWIC)KHOI  BikHaM. [Ipy  OBOCTOPOHHBOMY  OCBITJICHHI
BU3HAYaeThesl MiHiManbHe 3HaueHHs KIIO y cepennni mpumitneHHs,
a y TPHUMIMICHHSIX 3 BEpXHIM a00 KOMOIHOBAaHHUM OCBITJIICHHSIM —
cepenne 3HaueHHs KIIO.

B naBuyanbuux npumimenssax KIIO noBunen OyTu He MeHIIe
1,5-2,5%, y xwutnoBux — He MeHme 0,5%, y CIOPTHBHHX 3ajlax 3
JBOCTOPOHHIM OCBITJIEHHSIM — He MeHIe 1%.

KIIO=

Bucnoeox:

3aaanHs 2. MeToau OLiHKH IITYYHOT0 OCBiT/I€HHSI

Onucoeuit memoo. Bka3yroTbcsi: BUIl OCBITICHHS (JaMIiaMu
pPO3KapIOBaHHS YW JIaMIIaM{ JIEHHOTO CBITJIa); CHCTEMa OCBITIICHHS
(3araipHE, MicIleBe, KOMOIHOBaHE), THIT TIPHIAIIB OCBITIICHHA
(CBITWJIBHUKM PO3CISIHOTO, MPSMOro, BiZOWTOrO CBiTIAa Ta iH.);
PO3MIIICHHST ~ CBITWJIBHHKIB; TOTYXXHICTh JIaMIT, OCOOJHMBOCTI
3aXHCHOI apMaTypH (BiICYTHICTE CIIITYyYoi i Ta iH.).

Po3paxyukoeuii memood. 1luMm MeTOJOM BHU3HAYAETHCA
PIBHOMIpPHICTb 1 JOCTATHICTh OCBITJICHHS.

PiBHOMIpHICTE OCBITJIEHHSI BW3HAYAIOTh LLISIXOM JIIJICHHS
IUIONII TPHUMIIMIEHHS Ha KUIBKICTh CBITJIOTOYOK. OCBITIICHHS
BB@)KAETHCSI PIBHOMIPHHUM, SIKIIIO OJHA CBITIIOTOYKA MpHUIIAZAcE HE
Ginbie Hix Ha 9 M” [UIOII HABYATLHOT ayAUTOPIT (KITACHOT KiMHATH).
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JlOoCTaTHICTh OCBITJICHHS BU3HAYAETHCS IUITXOM MHOXKEHHS
MUTOMOI TIOTYKHOCTI Ha MEpeBiAHNN KOS(iLi€HT.

[THTOMA MOTYXHICTb — I1e MOTYKHICTb, SKa IpHUIagac Ha 1 M
mirors npumimtenns (Br/m®). st 3HAXOMKEHHS [[bOTO MMOKA3HHKA
HEOOXIHO MiJICYMYyBaTH MOTY>XHICTh BCiX CBITJIOTOYOK i PO3IOUINTH
i1 Ha TUTOTIY TiJTOTH.

Jns mepeBeeHHs THTOMOI TOTYXXKHOCTI B OCBITJICHICTD,
TOOTO B JIIOKCHM, HEOOXiIHO TIOMHOXXUTH 1i Ha TEPeBiIHUN
Koe(iIlieHT.

3HadYeHHS TIePEBITHOTO koedilmieHTa I JlaMI
po3kaproBaHHs npu Hanpysi 220 BoasT Taki: 300 Bt — 4,5; 200 Bt —
4; 150 Bt — 3,5; 100 Bt — 3; 60 Br — 2,9; 40 Br — 2,7. Jlnsa
JIFOMIHICIIEHTHHUX J1aMIT — 12,5.

PiBHOMIipHICTB OCBITIICHHS=
IIuTomMa OTYXHICTH=

JlocTaTHICTh OCBITIICHHA=

CeimnomexniyHuii memood. 3a JOTIOMOTOIO JIFOKCMETpa
BUMIPIOIOTH OCBITJICHICTH Ha POOOYMX MICISX 1 HOPIBHIOIOTH 3
BiIMTOBITHUMH TIT1€HIYHUMU HOPMaMH.

MiHiMaJIbHI HOPMHU OCBITJICHHS B HaBYAIHHUX MPHUMIMICHHIX
JUTS JTaMT po3kaproBaHHs — 150 5k, a Juist laMm JSHHOTO CBITJIa —
300 nk.

OnrrMansHI HOpMH OCBITICHHS ckiagaroTs 500-600 k. Y
3aJIax IS 3aHATH CIIOPTUBHUMH irpaMd MiHIManbHAa OCBITJICHICTH
cranoButh 200 75k, a y 3amax Juid 3aHATh aKpOOATHKOR,
TIMHACTHKOIO, BAXKKOIO aTIIETHKOI0, 60KCOM, 60poTh0010 — 150 JIK.

Bucnoesox:
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JlaGopartopHe 3anaTTs Ne 3

TEMA: TII'TEHIYHA OIIHKA KJIIMATO-IIOI'OJHUX YMOB

MeTa: pO3MISIHYTH BIUIMB KJIiMaTy Ta TIOrOAM Ha 3I0pPOB’S,
OBOJIOJIITH METOJIUKOIO TIri€HIYHOI OLIHKH KIJIIMATO-IOTOJTHUX YMOB
MICI[€BOCTI.

OO0amHaHHS: cXeMU Kiacudikariii moromy.

O3zHaiioMTecs 3 METUYHHMH KIACH(IKaIisIMH TIOTOIU 3a
Tabm. 2-4.

Taommrs 2
Mennyna xracudikaris moroau 3a I.I. I'purop’eBum
Tun noroaun XapakTepucTrKa Morojau
Criifka Toro1a,9acTimre 3yMOBJICHA aHTUIIUKIIOHOM,
BIJICYTHICTB icTOTHOL XMapHOCTI, OTaiB.
Bensmu A .
N T™MOc(hep-Huii TUCK BuIle 760 MM pT. CT., Hepenaj
CHPUATINBHNA . .
p THCKY A0 5 MM PT. CT., IIBUAKICTh PyXy HOBITPSHUX
mac 1o 3,0 M/c, BMicT KHUCHIO HoHaa 315 mr/i.
He3nauni 3MiHM TIOTOAM MICIIEBOTO XapakTepy,
KOPOTKOYACHI OMajy Ta 3MiHHA XMapHICTb. ATMO-
. | chepumit Tuck 760-755 MM prT. CcT., Iepenaa THCK
CrpustiauBuit ep MMP » 1P y
6-8 MM pT. CT., MBUAKICTb PYyXy IMOBITPSHUX Mac
4,0-7,0 m/c, nepenan Temneparypu ao 5°C, BMicT
kucHio 290-315 mr/m.
TMoroxa. 1o XMapHa, HECTiKa TIOroja, Omaiu, HEepiaKo
/18, 3YMOBIICHI TIOMIPHHM ITUKIOHOM, TPO3U MiCIIEBOTO
norpedye .
NMoxXo/pKeHHs. ATMochepHuil THck 754-745 MM pT.
MTOCHIIEHOTO .
CT., mepeman TUCKy 9-14 MM pT. CT., MIBUIKICTH
MEIUYHOTO .
pyxy mnoBiTpsHux wmac 8,0-10,0 w/c, mnepenan
KOHTPOJIIO o )
temneparypu 6-9°C, BmicT kucHio 260-289 mr/m.
IToroma, mo | [oroma, 3ymoBjcHa ITTMOOKHM ITMKIOHOM. ['po3m.
notpedye InrencuBHiI omagu. ATMocdepHHuid THCK 10 745 MM
CyBOpOTO pT. CT., mepemax THUCKy MNoHax 14 MM pT. CT.,
MenugHOTo | Tepemnaa Temmeparypu moHax 10°C, BMICT KHCHIO
KOHTPOJItO | MeHIte 260 mr/i.
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Tabmuns 3

Menawuna knacugikais moroau 3a I'.I1. ®egopoum

MeTeopoorivHi MOKa3HUKH
Jlo6oBuii . IIBuaxicTs Ilepenan
BignocHa
Twumn norogu -
] oo | poneriers | PO | maben
‘°p Zp oBITps, % A,
noBiTps, °C m/c THUCKY, rlla
OnTumManbHUR Ho2 40-70 Ho 3 Ho3
ITonpaznioBa-
-~ 2-4 70-90 3-9 4-8
Toctpuit ITonan 4 ITonanx 90 ITonan 9 TTonan 8
Taomus 4
Cxema Meu4IHOI OIliHKY noroganx yMoB 3a [.I. HikOeprom
1 THIT — I v —
TToKa3HUKY TIOTOIH Lrim = [TOMIPHO HECTIPHAT-
CIIPUSTINBUN HECIPUAT- N
TTUBUIH JINBUU
MeTeopoorivHi mporecu
Mixno6oBuii
nepenam [Monan 10
ATMOCHEPHOTO Ho 5rlla 5-10 rlla la
TUCKY
I'pamieHT mamgiHHsg
atMocdepHoro 0-1 rlla 2-4 rlla HOH?IH 10
THCKY 3a 3 TOJI. rila
Mixno6oBuii
nepenam o <o o
CepeIHbOI0GOROT Jo 3°C 4-5°C TTonang 5°C
t°C moBiTps
Binnocna 45-75 o Ho 45 %,; Jo 35 %;
BOJIOTICTb MOBITPS 0 75-85 % nonan 85%
[IBuAKiCTE PYyXy
noBiTPA 5wm/c 5-10 m/c | Ionaxg 10 m/c
BesxMapHo, 3MiHHA IlinpHa
. HIDKHS HWOKHS
XMapHICTh MaJIOXMapHO . .
(1-4 Gamm) XMapHicTh XMapHiCTh
(5-8 6amiB) | (8-10 GaiiB)
Onam OmnajiB HEMaE, Omnanu Omnanu moHan
A a00 KOPOTKO- 6-20 20 Mm/100y
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YacHi, MM/I00y
HE3Ha4Hl, 10 5
MM Ha 700y
SHIDKCHHS
.. ITonan 10
cepeIHbO1000BOT Jlo 5 /™’ 5-10 I/’ y I[3
koH1eHTparii O, M
. V mexax
Ao0comoTH1 V mesxax 0.56 V mexax
o ) 0,5-1,40 1
3HaueHHs t°C L .. . noHapg 1,5¢
. . BiJ MicIIEBO] BiJ . .
MOBITPSI, BOJIOTOCTI, . . . . Bij MicIieBO1
KJIIMATHYHOT MICLIEBO] . .
arMocdepHOro KriMariy- | KIIMATHYHOT
THCKY HOpMU 1
HOi HOpMHU HOpMH
Inmexc
MMaTOreHHOCTI
Horoau 3a 0-9 10-24 ITonan 25
MEeTeOeIEMEHTAMU
CHHONITHYHI POTIECH
[omipsi Kontpacthi
n000BI 1 3MIHA
MIXKI000BI CHHOIITUYHOT
. 3MIHH CHUTYyaIi
Crilika yauil,
: MeTeo- [IBUIKA 3MiHA
BHYTPIIIHBO- . .
CJICMCHTIB, MOBITPSTHUX
MacoBa morona | . aIicHT Mac 3 PI3HUMHU
MIEPEBAKHO pan p
MaiHHs TepMobapuy-
AHTHIUKIIO-
- atMocdep- | HUMHU BIACTH-
HIYHOT'O THUILY,
S HOTO THUCKY BOCTSIMH,
PIBHITH X171 10 3 0CO0JIMBO TIpH
MCTCOCIIEMEH- | 1r.' i
TiB (rpaienT rlla/ron. Ha rpajiieHTi
ATtMmocdepHa AT HHS 1° MaJIHHS
i MepuIiaH atMocdep-Horo
[MPKYJIALIA aTMoc(hepHOro prany dbep
. MoxxnmBa | THCKy Oinbie 3-
THCKY 110 | nocrynoBa | 4 rlla/roxn. Ha 1°
rlla/rox. na 1° ! S
: 3MiHa Mepu/IiaHy i
MEpHIiaHy). : .
: . MOBITPS- pi3KOMy
Biacytnictb . .
HHUX Mac 3 M1 IBUIIEHH]
abo HesHaHa 13HUMH TeMIIEpaTypH
KLIBKICTR ”IPC Mo0a- 31/1M01I:1/11?1y£acy
omaziB, cia0OKi p . S
. PUYHUMH Huknoniyauii
TOKH TOBITPSI.
BJIACTH- THIT
BOCTSIMH, aTMocdepHoi
MPOXO/I- U PKYJISI,
JKEHHS BiTEp, OMaJH,
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Maloak- rpo3u. [laginas

TUBHHAX MicTtkocTi O,
armocdep- | 10 270 r/m’ Ta
HHX MeHre. Biitky
¢$poHTiIB, — CTiliKe
omanu, MiJBULICHHS

MOCUJICHHS | TeMIIepaTypH
BITpY. monanx 27-28°C,
BIIHOCHA
BOJIOTICTh

ourpmie 75 %.

IHeKkc MIHIMBOCTI TIOTOM BU3HAYAETHCS 32 (DOPMYIIOHO:

ne K — iH1exc MiHJIMBOCTI ITOTO/IH;

N — KUTBKICTB JTHIB 3 Pi3KOIO 3MIHOIO TIOTOJIH;

N — 3arajibHa KUIBKICTb JHIB MPOTSITOM Hepioay
CIIOCTEPEHKCHHSI.

Ingexc MiHIMBOCTI moroau, Oinpmuii 3a 0,5, BU3HAYAETHCS
SIK HECTIPUATIUBUH.

3apnannsa 1. [Tirieniyna oniHka KJIIMATO-MOTOAHUX YMOB
MicueBocTi

JlaTu TirieHiuHY OIIHKY KJIIMaTO-TIOTOJHAM YMOBaM y M.
Binnuns y 1eHb MpoBeieHHs 1a00paTOpHOTO 3aHSATTS.

3apnanns 2. lirieniyHa omiHka KJIiMAaTO-MOTOJHMX YMOB 3a
JaHUMM CUTyauiiiHol 3axayi

JlatTn  TirieHiYHYy OIIIHKY  KJIIMAaTO-TIOTOJHUM  YMOBaM
MICIIEBOCTI, BKa3aTH THII IOTOAM Ta BH3HAYUTH OCOOJIMBOCTI HOIO
BILTUBY Ha 3JI0POB’Sl HACEIICHHSI.
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3aoaua 1

3a nmaHMMM MICHEBOi METEOCTaHLil MOTOAHA CHUTYyalis B
HaceneHoMy IyHKTI N. BinHHMIBKOI 0051acTi XapakTepu3yBaiach
TaKUMH JaHUMHU: Tpotsarom 15 mi6 3 10 mo 25 nmcromama
crocTepiranack ManoxmapHa (2 0anu), aHTULUKIOHIYHA TToroa 0e3
OMajiB. AHTHUIMKIOH Majopyxomui, 0e3 atmochepHuX (PpOHTIB.
KinpKicTh AHIB 3 Pi3KOIO 3MIHOIO MOTOMH — 3. ATMOC(hEpHU THCK —
765 MM pT. cT. MixknoOoBHii iepena aTMOCPEPHOro TUCKY — 3 MM
pT. cT. I'pamienT maginasa aTMocdepHOro THckKy 3a 3 roa. — 0,5 Mm
pT. c1. Temmeparypa moBiTps — 12°C. JloOoBuii mepeman
temneparypu noBitps — 1°C. BigHocna Bosoricts noBitps — 60 %.
MicTKicTb KHCHIO y moBiTpi — 325 r/m’. IlIBuaKiCTS BiTpy — 2 M/C.

3aoaua 2.

3a maHUMH MICIIEBOI METCOCTaHINi ITOTOAHA CHUTyarlis B
HaceJIeHOMY TYHKTI Z. BiHHWIIBKOi 00JacTi XapakTepu3yBaiach
TaKUMH JaHUMU: TpoTsroM 15 ni6 3 1 mo 15 numHs criocTepiranach
3MiHHa XMapHIiCTh (6 Oamu), KopoTkodacHi omamau (9 Mm/moOYy).
KinpKicTh AHIB 3 Pi3KOI0 3MiHOIO moroau — 4. ATMochepHU THCK —
757 MM PT. CT., TpaAi€HT NaAiHHsA aTMOC(EpPHOTo TUCKY 3a 3 rof. — 2
MM pr. cr. Temmeparypa moBitps — 18°C. JloOoBuii mepemnan
Temrieparypu nositps — 4°C. BigHocHa BoJoricTs moBiTps — 80 %.
MicTkicTh KHCHIO y TIOBITPi — 300 r/M°. SHIKEHHS cepeHbOI000BOT
KoHIeHTparii kucHio — 7 r/™m’. IlBuakicts Bitpy — 6 M/c. 3a
MIPOTHO3aMH METEOCTAHITIT HAOIIKAETHCS XOJIOMHUA (BPOHT 1 IMoroja
Mae€ 3MIHUTHCS.
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3aoaua 3

3a maHUMH MICIIEBOI METEOCTaHIli ITOTOAHA CHTyarlis B
HaceneHoMmy myHKTI K. BinHuMIbpKoi o0iacti XapakTepu3yBaitach
Takumu JaHumu:  npotsarom 20 mi6 3 10 go 30 BepecHs
croctepiraiack xmapHa (8 0amiB) moroja, 3yMOBJICHa TIHOOKHUM
IIUKJIOHOM 3 TPO3aMH Ta IHTCHCHBHHMH omagamMu — 25 mm/mo0y.
KinbkicTh JHIB 3 Pi3KOI 3MiHOIO IMOTOAU — 8. ATMOCHEPHUIA THCK —
740 MM pT. cT. MixnoboBuii nepenan aTMocepHOro TUCKY — 15 MM
pT. cT. I'pamieHT mamiHHA aTMOC(EPHOTO THCKY 3a 3 TOA. — 5 MM PT.
ct. Temneparypa nositps — 14°C. Jlo6oBuii mepemnaa TeMIepaTypu
noBitpst — 6°C. BimHocHa Bojoricte moitpst — 90 %. MicTKicTb
KHCHIO y TOBITpi — 255 r©/M’. 3HIKEHHS CepemHbOm000BOI
KoHIenTpauii kucuio — 11 t/m’. IlBuakicts BiTpy — 11 M/c.
CHHONITUYHA CUTYAIlisl: BCTAHOBJICHHS IIUKIIOHY.

ITutanHs 17151 CAMOKOHTPOJIIO
3 TeMH ,,] iri€eHa MOBITPSHOTO cepeoBuIa”

1. o Take HABKOJUIIHE CepelOBUIIEC?

2. Sxi  QakTOpy HABKOJHWIIHROTO CEPEAOBHUINA  HAHOUIBIIE
BIUIMBAIOTh Ha OPraHi3M JIOAWHU?

3. Big yoro 3anexxaTh TeMIepaTypHi yMOBH 01 HOBEPXHI 3eMJi?

4. Y yoMy noJsrae XxiMiuHa TepMOperyJsis?

5. Slxi Buam ¢i3zn4HOI TepMOperyJisuii B 3HaeTe?

6. Sk BIUIMBaE Ha Opra”Hi3M JIOJWHA BHCOKAa Ta HH3bKA
TeMIepaTypa JOBKIIISI?

7. SIki TemMmepaTypHi YMOBH HAUCTIPHUSTIWBIIII JTS JIIOTAHHN?

8. o Take abCoOJIOTHA BOJIOTICTh IMOBITPS, sKi (akTOpH Ha Hel

BIUIMBAIOTE?
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10.

1.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

[Ilo Take BimHOCHA BOJIOTICTh MOBITPsA? Sk migBUIIEHA Ta
MOHIDKEHA BIJHOCHA BOJIOTICTh BIUTMBAE HAa CAMOIMOYYTTS
JrroauHu?

Sxuii piBeHb BITHOCHOI BOJIOTOCTI HANCHPHUATIWBIIIAN IS
JrroauHu?

B gomy mossirae ririeHigHe 3HAYCHHS PyXY HOBITPS?

SIki HOPMH MBUAKOCTI PyXy MOBITPS IS SKUTIOBUX MPUMIIIECHB
Ta CIIOPTUBHUX CITOPYA?

Illo take atmocthepuuii Trick? Bim voro BiH 3amexuts? Sxuit
THCK BBOKAETHCS HOPMAIBHUM?

Sk BIUIMBaE Ha OpraHi3M JIFOJUHU TOHWXCHUU aTMochepHHit
tuck? [l{o Take BUcoTHa XBOpoOa?

Sk BIUIMBae HA OPraHi3M JIIOJUHM MiABUINEHUN aTMochepHuit
tuck? o Take kecoHHa XBOpoOa?

Bionoriune 3HadeHHs COHSAYHOI pajiarii. Ska wacTuHa
COHSIYHOTO CIIEKTPY Ma€ HaiOiIbIlle 3HAYCHHS?

Ski TepMiHOBI Ta BifTajieHI HACTIAKKA MOXKE MaTH HaJMipHA
1HCOTATIIN?

Sk BiApi3HAETBCSA  1OHI3AmisI TPHUMIMIEHb Ta  BIAKPHUTOL
atMochepu?

Ilo Take moroga? Yum Binpi3HAETHCS KIIIMAT BiJl TOTOH?

Ilo Take akmimMaTH3aIis?

Slke OioyioriuHE 3HAYEHHS MalOTh KOMIIOHCHTH aTMoc(epHOTro
noBitps?

Ski rTa3W Ta MexXaHi4uHi AOMIIIKKA TpW MONaJaHHI y MOBITPS
LIKOASTH 370POB’ 10 JTIOAUHU?

Tema 2. T'iriena Boau
JlaGopaTopue 3aHaTTs Ne 4

TEMA: TIT'IEHIYHA OIIHKA SIKOCTI IMHUTHOI BOJU

Mera: 3aCBOiTH METOAWMKY CaHITAPHO-TITIEHIYHOT OIMIIHKN TUTHOL
BOJIH.
OOnaHaHHSA: Tiri€HIYHI HOPMATHBY SKOCTI TTUTHOT BOJIU.

3apaanng 1. INiricHiuyna oninka sskocTi MATHOI BOAH

JlaTi OIHKY SIKOCTI MHWTHOI BOAM Ta CKJACTH Tirl€HIYHUHN

BHCHOBOK IIOAO i TPHAATHOCTI IS 3aJOBOJICHHS WUTHHX 1
TOCTIOAPCHKO-TTOOYTOBUX TMMOTpPeO HACENCHHS 3a pe3yiIbTaTaMH
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CaHITapHOTO  OOCTEeXeHHS Ta  J1ab0paTOPHOTO  JIOCIIKCHHS
BOJIOJDKEpeNia 3a IaHUMH CUTYalliiHOI 3a/1a4i.

3aoaua 1

Ilpoba Boam mocTaBiaeHa 3 IIAXTHOI KPHUHHIL, IO
po3rtamoBana Ha okononi c. [1. Kpunuus po3mimiena 6ist pyHTOBOL
moporu, Ha BifcTadi 50 M BiJ MOJIOYHO-TOBapHOI (hepMH, MiCIIEBICTh
piBHa. Kpunuis mae mobpe oOmamHaHi 3py0 Ta TIMHSHUH 3aMOK,
KpHILKY, Bigpa Hemae. [nmubuna kpunui — 6 M. Cepen HaceneHHS,
AK€ BUKOPHCTOBYE BOJY 3 KpUHHII, 3apEeCTPOBaHi BHUIIAJKU
JIETITOCTIIPO3Y.

Jlani nabopamoprozo ananisy 600u

Oprano- . . .
p . o Mikpo06iosoriasi
JIENTUYHI XimiuHi TOKa3HUKU
MTOKa3HUKHA
MTOKa3HUKHU
OKHCITIOBaHICTh —
. 12 mr/om’ Ianexc Gaxrepiit
KomnipHicTh . 3
o Hitpatu — 50 mr/am IPyIU KAIIKOBUX
=30 3
Janax — 2 Xnopuau — 100 mMr/am najan4dox — 20
XKopcrkicts — 3aranpHe MikpoOHe
Cmak — 3 3
7 Mr-eKkB/IM yucio — 600
®rop — 1 mr/am’
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3aoaua 2

3a 50-60 M Big KpHHUI pO3TalIOBaHHH CMITHHK. KpuHuIs
Mae€ JepeB’siHUK 3py0, SIKUH MICISIMHM NMPOTHUB. 3py0 BHCTYIA€e Ha
TTOBEpPXHEI0 TPYHTY Ha | M. Boma 3 KpWHUII MTOAAETHCS HACOCOM.
3axBOpIOBaHb cepell HACENEHHS, SIKe KOPUCTYETHCS KPUHHIEIO, HE
CIIOCTEPITAETHCS.

Jlani nabopamopnozco ananizy 600u

Opratio- Mixkpo6iosoriusi
JIETITUYHI XiMI4HI TOKa3HUKHU P
HOKA3HIKH IMOKa3HUKH
OxucHioBaHiCTE, — [Hmeke GakTepiii rpymu
KomiphicTs — 5,2 mr/om’ )
30° Hitpary — 40 mr Y. KHUILIKOBUX NATUYOK —
10
3amax — 3 Xnopunu — 70 mr/am’ )
Cwmak — 3 JKopcTtkicTs — 3aranbne Mikpooue
gucao — 800
14 Mr-exs/mm°
3aoaua 3

B nacemenomy myHKTI B. posramoBaHa maxTHa KPWHUILA,
nmpoba BOAM 3 SKOI JIOCTaBJIeHA Ha JIaDopaTopHEe JOCHiKeHHS. Ha
Bijmctani 10 M Bix KpUHMIN 3HAXOAMTHCS aBTO3ANpaBOYHA CTAaHIIIM,
[JIMHAHOTO 3aMKka Hemae. Kpunuisg mae no0Ope oOnagHaHHi 3pyo,
KpUIKy, Bigpa Hemae. [nmbOnna kpuaumi — 12 M. Bogma
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BUKOPUCTOBYETHCA JId 3aJO0BOJICHHA IIMTHUX Ta TOCHOAAPCBKUX

notped, iHQEKUIHHMX 3aXBOPIOBAaHb CEpel  HAacelIeHHS  He
3apeecTPOBAHO.

Jlani nabopamopnozco ananizy 600u

Oprano- . . o
p . S Mixkpobiosnoriuni
JIENTUYHI XiMiuHi TOKa3HUKH
MTOKa3HUKA
MTOKa3HUKHU
OKHCHIOBaHICTb —
L. 1,5 mr/am° .
KomnipHicTs — . 3 [apexc GakTepiit rpymu
o Hitpatu — 80 mr/am
30 KHIITKOBUX ManndoK —20
Xmopumu — 170 .
3anax — 4 3 3aranbHe MiKpoOHe
MI/ M
Cmak — 4 . yucio — 500
KopcerkicTs —
10 mr-exs/om’

3apganns 2. IirieHiuHa oninka AKocTi 0yTHIILOBAHOI BOAH
3a HaBeIEGHUM XIMIUHUM CKIIaJ0M OyTHJILOBaHOI BOAM JaTu
TITIEHIYHI peKOMEHAIT1 o0 ii BUKOPHUCTAHHSI.

Jlyscancoka

Minepanisauis (r/am’)  3,0-6,5

AHIOHH, KaTioOHH (Mr/aM)

HCO;  2000-4500 Ca™* 50-200
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SO*, <50 Mg** <25

cr <100 Na+K 900-1800
CrenudidHi KOMIOHEHTH

H;BO; <140

Tpyckaseuvka

INppokapbonaTu 150-300 Kanpwiit <100
CynbsdaTu <100 Marsiit <50
Xmmopumu <50 Na+K <50
Minepanizanis (r/am’)  0,3-0,6

Mopuwiuncoka

HCO;  50-150 Ca’’  5-50

SO*, <100 Mg*” <25

cr <25 Nat+K <50
Misepanisamis (r/am’)  0,1-0,3

Cmapuii Mupzopoo

XiMIYHUM CKJIaJl, HE OlIbIIE

Xnopunu <250 mr/am’ dropunn <1,5 Mr/m M’
Cympdata <50 mr/am’ Cyxwuit 3amumok 0,5 /M’
bopitcomi

Misepanisamis (r/am’) 5,0-7,5
HCO; T'igpoxapbonatn 3500-5000

Na' Hartpiit 1000-2000
Cr Xmopumu 250-500
Ca’"  Kanbuiit 20-150
Mg**  Marsiit 20-150
K" Kaniit 15-45
SO*, Cynbharu <10
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[N I

[TutaHHs 1151 CAMOKOHTPOJTIO 3 TeMH ,,OCHOBH TiTi€HH BOIH
Ske ¢izionorivHe Ta ririeHiYHE 3HAYCHHS Ma€ Boja?

. SlkumMu  fmepKaBHUMH JOKYMEHTAMH pETJIAMEHTYETHCS SAKICTh

MMATHOT BOM B YKpaiHi?

. SIki ririeHiYHi BUMOTH BUCYBAIOTHCS 10 SKOCTi BOAM?
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4. SIki rpynu MOKa3HUKIB HOPMYIOTHCS Ha 3aKOHOIABYOMY PiBHi?

5. SIki OCHOBHI OpPTaHOJENTHUYHI BIACTUBOCTI BOJH?
OxapakTepu3ynre ix.

6. Sxi HaWOLIBIT TTOIIMPEHI METOIN OYHUITICHHS Ta 3HE3apa’KyBaHHS
Boau?

7. lllo Take cyxwmid 3anumok? Sk JOMyCTUMHE  piBEHBb

MiHepaJi3arii muTHOI Boau?

o Take »opcTkicTs Boau? Ske i1 HOpMaTuBHE 3HAYCHHS?

9. Oxapakrepu3syiiTe roJOoBHI MiKp0OOiOJIOT1UH] MOKA3HUKH BOJIH.

i

Tema 3. @izuyHNi PO3BUTOK
JlaGoparopue 3anaTTs Ne 5

TEMA: OLIHKA ©®IBUYHOI'O PO3BUTKY METOJ0OM
CTAHIAPTIB I AHTPOIIOMETPUYHUX ITPODUIIB

Mera: pO3IVIIHYTH METOIM OLUHKK (PI3UYHOIO PO3BUTKY, HABUHUTHCH
omiHoBaTH  (PI3MYHUH  PO3BUTOK  METOJIOM  CTaHAAPTIB 1
AHTPOITIOMETPUIHUX TIPOQITIB.

OO6namHaHHsA: pOCTOMIp, MEOUYHA Bara, CaHTUMETPOBa CTpiuka,
TUHAMOMETD, CIIiPOMETp, TAOIHIl aHTPOTIOMETPUIHIX CTaHAAPTIB.

Cmanoapmu — e CIEUiaIbHI OI[IHOYHI TaOJUIll CepeIHIX
BEJIMYMH O3HAK (DI3WIHOTO PO3BUTKY, OTPUMAHUX MPH CTATUCTHIHIN
00p0o0IIi aHTPOTTOMETPUIHUX AaHUX (3POCTY, Baru, 00XBaTy IpyaHOL
KIITKA Ta 1H.) BEJIMKOI KUIBKOCTI 0Ci0, OAHOPIMHUX 3a BIKOM,
CTaTTIO, TTpodecicro. Y TaOIHISIX BKA3YETHCS CepeaHs apupMeTHIHA
BEIMYMHA AHTPONO-METPUYHMX TmOKasHUKiB (M) 1 cepemue
KBaJpaTHYHE BIAXWIEHHA — O (CuUrma), sKe IOKa3ye BEIMYHHY
BIIXWJICHHS TIOKa3HUKA B CEPEIHBOI apuhMETHIHOI.

Ockinbky  OiyibIlla  YacTHHA AHTPOTIOMETPUYHHX  O3HAK
3aJIeKHUTh BiJ 3pOCTy, TO B TaONWISIX CTaHAAPTIB IMOKA3HUKH
(hi3UIHOTO PO3BUTKY IPHUBOIATHCS BiAIOBIIHO 10 3pOCTOBUX TPYIL.

Omiaka (Gi3UIHOTO0 PO3BUTKY METOIOM AHTPOTIOMETPHIHHUX
CTaHJIAPTIB TMOJIATAE y TOMY, IO TOKAa3HUKH JOCIiKYBAHOTO
MOPIBHIOKOTBCSI 3 CepeAHIMH  apu(PMETUYHMMHU  IMOKa3HHKAMH
3pOCTOBOI T'PYITH, IO SKOi HAJIECKUTH JOCIIHKYBaHHH (Ta0I. 5).

Crovatky OOYHCIIOIOTH  PI3HUII0 MK  IOKa3HHKOM
JIOCTIIKYBaHOTO 1 CEpEIHBOI0 apU(METUYHOKO BETMYUHOIO, a TTOTIM
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AHTpOnIOMEeTpUYHHA TPOdTH

Tabnuus 5

=
.| 2.8 i
AHTponoMeTpudHi | £ £ 8 | Mcran | T o — e
TMOKA3HUKH SGE | apris | CTAm | PREERLG o
é © ;\ JapTiB -+
3pict (cm)
Bara (xr)

Oo0xBar BIMX

rpyAaHOiI
Py BHUJIUX

KJIITKH
(cm) naysa

Exckypcis (cm)

mpag. meya
(cmiok.)

npas. Ie4a
(Hanpyx.)

JIIB. II€Ya
(cmiok.)

JIB. TjI€Ya
(mammpyx.)

PaBoro
CTerHa

= > WX o0

JIIBOTO CTETHA

(cm)

paBoi
TOMIJIKH

JIIBOT TOMIJIKH

paBoi KUCTI

Cuna

(kr)

JIBOT KUCTI

CTaHOBa

KEIT (m)
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CurmasibHe BIOXWICHHS

+3

+2

+1 M -1 -2

-3
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BH3HAYAIOTh, CKIJbKU KBaJPATUYHHUX BiIXWUJICHb MICTUTHCS Yy i
pi3HULI (A7 LHOTO PI3HULIO AUISTH Ha BEIMYUHY TaOJIMYHOT CUTMH).

Ilpu curmi Bim +1 mo -1 aHTPONMOMETPUYHUN ITOKA3HHK
TOCITIKYBAHOTO ~ BBaXKAEThCS  cepemaHiM  (TOOTO 3HAYHO HE
BIJIPI3HSAETHCS BiJl MOKa3HUKA HOTO 3pOCTOBOI rpymnH), Big +1 mo +2 —
BHIIIC CEPEAHBOTO, Bif +2 m0 +3 — BUCOKHH, Bif -1 10 -2 — HUXKYE
CEPEemMHBOTO, Bif -2 10 -3 — HU3bKHIA.

[lpuknax: y nociimkyBaHoro, sSiknuii Mmae 3pict 161 cwm,
noTpiOHO OLIHUTHU Bary, ska AopiBHIOe 60 kr. CepeaHiil TAOMUUHUIA
MTOKa3HUK Baru 3poctoBoi rpymu 161-165 cm ckiamae 61,2 kT, a
curma — 4,6.

60-61,2 -—-1,2

———=—=-0,26 0 (0oTXKe, MOKA3HUK
4,6 4,6

cepenniif). st OUTBITIOT TOYHOCTI TPH OMIHIN (DI3UIHOTO PO3BUTKY

PEKOMEHIY€ThCSI HAKPECTUTH Tpadik — aHTPONIOMETPUIHUHN TPodisb

(i3UYHOTO PO3BUTKY.

OO0uncieHi BIIXWJICHHS BEJINYNHU [MIOKA3HUKIB
JOCITIIKYBAaHOTO HAHOCSITh Ha CITKY Y BUTJISII TOYOK, SIKi 3'€THYIOTh
npsaMuMH JiHisMU. Ha rpadiky 4iTko BHIHO, SKHH 3 MOKAa3HHKIB
(hi3UIHOTO PO3BUTKY BHUIIE UM HIKYE CEPEAHIX JaHUX TPYIIH.

OriHKa Baru:

Bucnoeok:

JlaGopaTopue 3aHATTS Ne 6

TEMA: OLIHKA ©®IBUYHOI'O PO3BUTKY METOJ0OM
IHAEKCIB

MerTa: HaBYUTHCH OIIHIOBATH (i3MIHUN PO3BUTOK METOJIOM iHICKCIB.
OOnafHaHHSA: POCTOMIp, MEAWYHA Bara, CAHTUMETPOBA CTpidKa,
JTUHAMOMETP, CIIIPOMETP.

Inoexcu  ¢hisuunoco  possumxy — e  TOKa3HUKH
CTIIBBIZTHOIIICHHS] OKPEMUX aHTPOIIOMETPUYHUX O3HAK, BUPAKEHUX Y
MareMaTnaHuX Qopmynax. OmTHAK KOPHCTYBATHUCSA TITBKH TaKUMH
iHeKcaMH TIpY OLIHII (Pi3MYHOTO PO3BUTKY HE MOXKHA, TaK SIK Y
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CBOEMY IU(POBOMY 3HAUCHHI IHJCKCU HE MOXYTh Yy TIOBHIH Mipi
BiOOpa3UTH ICTHHHI CIiBBIJHOIIECHHS MOKa3HUKIB (Hi3UUHOTO
po3BuTKY. Pa3oM 3 TUM 1HIEKCH IUPOKO BHKOPUCTOBYIOTHCS JIJIS
OPIEHTOBHOI OITIHKH MOKA3HUKIB (DI3HIHOTO PO3BUTKY 1 JUHAMITHUX
CIIOCTEPEKEHb.

3aBgaHHs: 3al0BHUTH IMPOTOKOJ Ta O0YMCIWUTH BJIACHI
innexkcu GizMYHOrO pO3BUTKY.

[IpoToKON aHTPONIOMETPHUYHHUX BUMipIOBAHb!
3picT, cM
Bara, xr
O6xBar rpyaHO1 KIIITKH, CM
JKutTeBa eMHICTB JIET€Hb, MIT
Cuna KucCTi, KT

A i e

CraHoBa cujia, Kr

IHexcn Ui OLUHKY Bary Tijga

1. TImpgexc Ketnme mokasye, CKUTBKH Bard TpUIATaE Ha 1cMm

p
3pocTy (IIOKa3HUK yrojoBanocti): [ = 10

ne I — ingexc, P — Bara Tina y rpamax, JI — 3picT y cM.
CepenHill IOKa3HUK JUI YOJIOBiKiB ckiamae 350-400, mis skiHOK —
325-375, nsa xnonuukiB 15 pokiB — 325, mus niBuatok — 318 r/cMm.
[Toxasnuk Bume 500 Bkazye Ha oxwupiaasa, Mmenme 300 — Ha
HEJI0CTaTHE XapuayBaHHSL.

=

P
2. Innpekc tinecnoi macu (BMI — Body Mass Index): /= 7

ne P — Bara Tina y xr, JI — 3picT y m.

SIKIIO MOKa3HHUK MeHmie 15 Kr/m?%, To y JIOWHU BUCHAKEeHHS, 15-20
— HegocTaTHs Bara, 20-25 — BaroBa HopMma, 25-30 — HagMipHa Bara
(oxupinns 1-oro crymens), 30-40 — oXupiHHSA 2-0T0 CTYIICHS, BHIIE
40 — oxupiHHA 3-0TO CTyIIeHA. 3 BpaxyBaHHSAM COMATOTHITY
ONTHUMajbHa HOpPMa NpU BY3bKiH TpyaHid kmitmi — 20-22, npu
cepenHid rpynHid KmiToi — 22-24, npu IUPOKIN TpyaHIM KIiTHi —
23-25 kr/™°.

1=
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IHZ[CKCI/I JUIs BUBHAYCHHS HAJICKHOI Baru

1. Impexc bpoxa-bpyrima:

P=JI-100  nns 3poctoBoi rpymu 10165 cM
P=JI-105 nns 3pocroBoi rpymu 166-175 cm
P=JI-110  nna 3pocroBoi rpynu Buie 175 cM,

ne P — manesxHa Bara, JI — 3picT ZoCIiKyBaHOTO (Y CM).
P=
JIXT

2. ®opmyna HOpMaIbHOI MacH Tina: [ = 220°

ne JI-3pict pochimkyBanoro (y cMm), T — obxBar rpymHoi
KITKH, (Y cM).

I=
[HAEKCH TPOTTOPIIHHOCTI PO3BUTKY TPYIHOI KIITKH
1. Tanexc Epicmana: [ =T- 0,5%JI,

ne T — oOxBat rpyaHoi KIiTKH Ha may3i (cm), JI — noBxkuHa
tima (cMm). CepeaHi TOKa3HUKH IS YOJIOBIKIB Big +5 mo +8 oM, mis
KIHOK — Big +3 10 +8 cMm.

I=
.. T
2. Imnekc JiBi: [= j—7>< 100%,

ne T — obxBar rpyaHoi KIITKH mifg 4dac maysu (cm), JI —
nosxkrHa Tina (cM). Cepenni mokazHuku — 50-55%.

=
Iagekc HKIIOHAJIBLHUX  MOJKJIMBOCTEH  30BHIIIHBLOIO
IUXAHHS
. JKETT
1. XKutreBuii ingexc: [=——,
P

ne XKEJI — xxuTTeBa EMHICTH JIeTeHb (B MuT), P — Bara Tina (B
kr). Cepe/iHs BeIMUYMHA CKIIAJA€ IS YOJOBIKiB 60 M, /IS KIHOK —
50 mu, IS ciopTecMeHiB — 68-70 mut, 1S crmopTcMeHOK — 57-60 M
Ha | Kr Baru.

1=
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CuioBi iHAEKCH XapaKTEepU3YIOTh PO3BHHEHICTH OKPEMHUX
TPYI M’s31B BiTHOCHO Bard Tijia y BiZICOTKax.

C
1. Ingexc cunu kucti:  [= FX] 00%,
ne C — cuna mpaBoi 4 jiBoi kucti (y kr), P — Bara Tina (y
kr). CepemHi MOKa3HUKU I 4OJOBiKiB — 70-75% Barm Tinma, st
xiHOK — 50-60%, mia cioprcmeHiB — 75-81%, IIsi CHIOPTCMEHOK —
60-70%.
I=
. ¢
2. Innexc craHoBoi cunn:  [= FX] 00%,
ne C — cranoBa cuna (y kr), P — Bara Tina (y kr). Cepenni
MMOKa3HUKHU [JIA 40JI0BIKIB — 175-180%, mis sxiHok — 135-150%.

/=

Bucnoeok:

JlaGopaTopue 3aHaTTs Ne 7
TEMA: BUSHAYEHHS PIBHS ®I3MYHOI'O 3J0POB’A

Mera: HaBYUMTHCH OLHIOBATH PiBEHb (I3UUHOIO 3A0pOB’S 3a
Meronukoro I'.JI. AnanaceHka.
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OO6namHaHHS: POCTOMIp, MEIWYHA Bara, JUHAMOMETp, CIIPOMETP,
TOHOMETP, CEKYHIOMIp.

B ocHOBI “eHepreTHYHOI” KOHIICTIIi COMATUYHOTO 3/I0POB’ S
I'JI. AnanaceHka JeXHUTh 0i0JOTiYHAa 3aKOHOMIPHICTh iCHYBaHHS
€BOJTIOIITHO 0OYMOBJICHOTO ITOPOTY €HEPTrOMOTEHITIAy O10CHCTEMH,
BUIIEC BiA SKOTO Yy IHAWBIAIB TPAKTHYHO HE PEECTPYIOTHCSA Hi
CHIIOTEHHI (AKTOPU PU3HKY, HI XPOHIYHI COMaTHYHI 3aXBOPIOBAHHS.
Skimo aepoOHMI eHepromoTeHITian 010CUCTEMH Ta1a€ HIKIE TTEBHUX
MEX, TO BiIOYBAETHCS MOPYIICHHS ii AisubHOCTI. Mexa, onmucaHa sk
“OesmeyHuii piBeHp” comatuuHoro 3aopos’s (I'.JI. AmanaceHko,
Haymenko, 1988) xapakTepu3yeThCss MaKCUMaTHLHUMH MOKIIHUBOC-
TIMU aepoOHOro eHeproyrBopenns 40-42 mu/xr/xe (11-12 MET)
s 4oioBikiB Tta 33-35 mu/kr/xB (10-11 MET) mus xiHOK i
3Haxoauthest Mix III-IV piBHsIMEH coMaTruHOTO 370pOB’a (12 Oamis
3a IIKAJIOI0 eKCIpec-omiHKu). Lle# mopir BimmoBimae moKa3HUKaM
Bejoepromerpii 3 BT/kr abo wacy mpoOiraHHs AWUCTaHINI 3 KM
mBuaie 14 xs.-14 xB. 30 cek. miug 4onoBikiB Ta 2 Br/kri 11 xB.-11
xB. 30 cek. (mucTaHIisa 2 KM) IS KiHOK. HKde mboro piBHS BEJIMKa
BIPOTiNHICTh  PO3BUTKY EHIOTEHHWX (DaKTOpIiB pU3HKY Ta
(opMyBaHHS ~XPOHIYHOTO COMATHYHOTO 3axBopioBaHHs. llpum
MOAJIBbIIOMY 3MEHIIEHHI JdaHOro mnokasHuka — Huwxue 10 MET y
gonoBikiB (35 mu/kr/xB) Ta 9 MET y ximok (32.5 Mi/Kr/xB) —
3pOCTa€e pU3UK CMEPTI.

B 0CHOBI METOOWKH KiNBKICHOI OLIHKH PIBHS (Di3HYHOrO
3nopos’s I'.JI. AnanaceHka MOKJIaAEHI MOKAa3HWUKH aHTPOIOMETPii
(3pict, Maca Tijia, )KUTTEBA EMHICTH JIETE€Hb, JUHAMOMETPIsl KUCTi), a
TaKOX CTaH CEPIEBO-CYIMHHOI CHUCTEMHU y CIIOKOi Ta Yy
BiJIHOBJIFOBJILHOMY  TEpPiOAi  Miciasi BUKOHAHHS  J030BaHOTO
HaBaHTa)KCHHSL.

Kpurepisimu pesepBy i ekoHomizamii QyHKUiii cepueBo-
CYJIMHHOI CUCTEMH € Yac BiJIHOBJICHHS YaCTOTH CEPIICBHX CKOPOYCHb
micis 20 nmpucimans 3a 30 c. 1 moaBiitHA TOXigHA Y CIIOKOi, BEMMINHA
skoi Bu3HavaeThess 3a (opmynoro: UCCXAT,:100. Kpurepiem
pe3epBy (YHKIIH 30BHIIIHBOTO JUXaHHA € TMoKa3Huk JKEJI,
po3miieHui Ha Macy Tina. Kpurtepiem pe3epBy M’sI30BOi CHCTEMH €
cwioBuil iHmekc. OIHIOEThCS TaKOX BIAMOBIAHICT Macu Tina
3pOCTYy.
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BciM mokazHuKaM IMpHCBOEHa OIiHKa B Oamax. 3araibHa
OIlIHKa COMaTHYHOTO 3JI0POB’ Sl BU3HAYAETHCS CyMOI0 OatiB (Tabi. 6),
110 BIATIOBIiIa€ IEBHOMY PiBHIO a¢pOOHOTO €HEPTOTOTEHITIATY.

Tabnuus 6
Excnpec-oninka piBHs (i3UUHOTO 300POB’S
PiBens (iznunOTO 3710pOB’S
s
E Huxue Bumie
8 Hu3zbpkuit cepen- Cepenuiii cepen- Bucoxkuit
% HBOT'O HBOT'O
=
q XK q XK q XK q XK q XK
Maca | 189 | 169 | 100 | 170 | 201 | 18T 251 1 2339 ) 564 | 261
Tia/3picT i< i< i> i>
P 200 | 186 | 250 | 23,8 | 28,0 | 26,0
e A A R I R R
KET/ 51- 41- 56- 46- 61- 51-
Maca Tina, ?ﬁ()) ﬂ()) 55 | 45 | 60 | 50 | 65 | 56 >(§> 2(;6
MII/KT (0) (0) 0] (1 2 2
Jluaamo- _ _ _ _ R _
werpin | <60 | 0 | OF | A | O8O Tl 80 g | a
KHCTI/Maca 1 1 3 3
wmass | T g o oo |@]al]®]
YCC x AT, 2111 95-110 85-94 70-84 <69
100 2 -1) (0) 3) ()
Yac, xB.,
BiZIHOBIIEH
m1 UCC >3 2-3 1,3-1,59 1,00-1,29 <0,59
micrs 20 (2) 0] (3) () (7)
npuciiaib
330 ¢
3aragpHa
OIliHKa
piBHI
opon’s <3 46 7-11 1215 16-18
(cyma
0aiiB)

3apganns 1. 3amOBHUTH NPOTOKOJ TAa BHU3HAYHMTH BJIACHHUM
piBeHb (i3UUHOrO 310pOB’s
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[IpoToKos aHTPONIOMETPHUYHHUX BUMipIOBAHb!

3picT, cM

Maca, xr

JKurTEBa €MHICTE JIETEHB, MII

Cua KUCTi, KT

UCC, cKOpOYEHB/XB.

AT yer, MM PT. CT.

Yac BigHoBnenHs YCC micns 20 npucigass 3a 30 ¢, xB.

Nk W=

Maca Tina/(3pict)’ =
K€Jl/maca tina =

Cuita xucri/Maca Tijna =

YCCKXAT e
100

UYac Bignosnenns YCC micns 20 npucigasb 3a 30 ¢ =
Cyma OautiB:

Bucnoeox:

3apmanHsgs 2. 3a Tabm. 7 Ta pO3MATKOBHM  MaTepiaioMm
«BigmoBigHICTE Macu Tina 3pOCTy NIUTUHW» BU3HAYUTH PIiBEHb
¢i3n4HOTrO 3710pOB’s AiTel (3amoBHUTH Tall. 9), AaHi AKUX HaBEACHI
y Tabm. 8.

Innexc Pyd’e, saxuit xapakrepusye (Qi3udHy Mpare3aaTHICTb,

4x(P1+P2+P3)—200
BH3HAYAETHCS 3a hopmyoro [ = o ,

ne P, — UCC y crani cnokoto; P, — UCC 3a mepmri 15 ¢
BiamounHKy micis 20 npucigans 3a 30 ¢; P; — UCC 3a ocranni 10 ¢
BiAMOYMHKY Mmiciisg 20 mpucigads.

34



Tabnurs 7

Excnpec-ouinka piBHS (i3MYHOTO 310pOB’s AiTelt 7-16 pokiB

C
T PiBeHb (iznuHOTO 370pOB’s
IToxa3nuku A
E Husbkuit Huicae Cepenniii Brme Bucoxkwuit
i CepeJiH. CepeJiH. '
< P 14650 | 5160 | 6169 | O
JKurresuii Mezggue (N 2) 3) U(IZ;H ©
1HJIEKC, MJI/KT 205 661
(6am) 1| menme 41-47 | 48-55 | 56-65 Sinbie
(1) (2) (3)
(0) (4)
< Pl 14650 | 5160 | 6165 | 00!
CutoBuii MCHIIIC (1) 2) 3) VIbIIC
~ 0 (0) (4)
IHICKC,% 401 561
(6ann) | merme 4 1(;;15 46(5)50 5 1(55 5 Sinbime
1(001) i 91 7(3)
i - i
X | 6inbme 100 8 1(5)9 0 75(;; 0 MEHIIIE
YCC X AT yem 0 (D 4)
100 1011 91— _ B 74 1
J1 | OGinbie 100 8 1(2)9 0 75(3;3 0 MEHIIIe
(U] 1 4)
Bimowenna | X | (3) | (3) | ) | © | ©
MacH JOBXKHHI
tima (6amm) | H (-3) (-3) (-1 (0) (0)
141 93 610 | 45 | 30
X | Oinblue (-1 ) (5) MEHIIIE
Iamexc Pyd’e, (-2) @)
yM. of. (6ann) 141 11213 | 6-10 45 3i
J1 | Oinbuie (-1 ) (5) MeEHILEe
(2) (1)
x| 2' | 35| 610 |11-12] M3
. MEHILIE OlIBIIIE
Cyma GainiB o 131
3-5 6-10 11-12 | ..
MEHIIIE OlIBIIIE
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Tabmuns 8

Maca,
KT

3picr,
cM

XKeETT,
MII

Cuna
KHCTI,
KT

qcc

ATCHCT)
MM PT.
CT.

Ianexc
Pyd’e

AHpii
D, 8 p. 35

140

2000

10

72

115

8,8

Bacumns
T, 10p. | 29

134

2000

14

72

100

4,8

Cepriit
4., 14p. 55

164

2800

40

68

115

10,4

Omnbra
K., 13p. 63

166

3000

31

76

110

11,2

T"anmmnaa
c.12p. | 40

148

2200

21

76

110

9,6

Tabnuus 9

PiBens ¢izuuHOrO 370pOB’ A

Iloka3Huku

Anppiit
., 8 p.

Bacuis
I.,10p

Cepriit
4., 14p.

Onsra
K., 13p.

Tanmuna
C., 12p.

Kurresui
1HJIEKC, MJI/KT
(6ann)

CunoBnii
1HAEKC, %
(6an)

YCC X AT,y
100

Bignomenus
MacH JOBXKHHI
Tina (Oayn)

Iagexc Pyd’e,
yM. oj. (banm)

Cywma GautiB

Bucnoesox:
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JlaGoparophe 3anaTTs Ne 8
TEMA: JOCJIIJDKEHHA ©OPMU CTOIIN

MerTa: HaBUHTHCS OIIHIOBAaTH CTaH CTONH Ta ii BiAMIIB rpadidHO-
PO3PaxyHKOBHM METOIOM.
OO6nanHaHHS: TIAHTOTPAaMHU, JiHIKKa, TPAHCIIOPTHP.

IIuranHs U1 caMOITi ATOTOBKHA
1. AnatomiuHa OymoBa cronu. [IOHATTS PO CKIICTIIHHS CTOTIH.
2. BIumB neBHUX BUAIB CIIOPTY HA CTaH BIIILUTIB CTOIIH.

OCHOBHMMHU METOJaMH JIOCTIKEHHST (OpPMH CTOIH €
Bi3yaJIbHHMM, TUTaHTOrpadiuHui, peHTreHOrpadiuHHA.

[Ipu BuUKOpHCTaHHI Bi3yaJlbHOIO METOAY IOCHiKyBaHHUN
cTae 60CMMHU HOraMH Ha TBEPAY PiBHY IOBEPXHIO, CTONH MapalieibHi
Ha Bigcrani 10-15 cMm. BusHadaeThcs MONMOXKEHHS IM'ATKOBOI KiCTKH
10 BiTHOITICHHIO IO TOMUIKH (BUTJISI 33a1y), CTaH MTOB3IOBXHBOTO 1
MOMEPEYHOTO CKIEMiHb CTONH. Y HOPMalbHIH CTOMI Bich M'SITKH i
TOMIJIIKH YTBOPIOIOTH KYT, BIIKpUTUH Ha3oBHi. Ilpu ormsai cromu 3
MeJTiadbHOT CTOPOHU HOPMAJIbHE TIOB3/IOBXKHE CKJICTIIHHS M€ BUTJIIST
IYTH, SIKa IPOJIOBXKYETHCS BiJl TOJIOBKH MEPILIO] MIECHOBOI KICTKH 110
m'sTKoBO1 KicTku. Ilpu miockiit popmi CTONM CKJIETiHHS OMyIIEHE i
TIPUTUCHYTE J0 TTOBEPXHi onopu. Pi3ko crutomiena B 06J1acTi TOJIOBOK
KICTOK IIECHA CTOIA 3 PO3YEHiPECHUMH MAJBISIMHA CIOCTEPITAETHCS
MPY TIONEPEYHiH MIOCKOCTOMOCTI.

Jns oTpuMaHHS IIaHTOTpaMH (BiIOWTKA CTOIMH) TOBEPXHIO
MiZONIBA 3Ma3yl0Th OE3BOJHMM PO3YMHOM METHJICHOBOTO CHHBOTO
Yd PIBHOMIPHO 3MOYYIOTH BOAOIO. JlOCHimKyBaHOMY MpOMOHYIOTH
o0oMa HOraMHu CTaTH Ha YHMCTHH apKyll Marepy, po3KIaJeHWuid Ha
Ii1031, Tak, MO0 Bara Tijla PIBHOMIPHO PO3IOAUIIIACS Ha OOWIBI
cronu. Ha mamepi 3anumaroTbes ¢y mizowms (IpH BUKOPHUCTaHHI
BOAM CIIU MOTPIOHO OOBeCTH, MOKM BoJa HE BHUcoxJa). OmopHa
YacTHUHA CTOIH BIAPI3HSIETHCS OLTBIN IHTCHCHBHUM 3a0apBICHHIM
Bi pecopHOi YacTHHH. Y HOPMI OIOpHA YacTWHA CEPEAVHH CTOIH
3aiimae 1/3-1/2 momepeuHOi oci cromu. SIKmio omopHa YacTUHA
3aiimMae OuNbIIe TIOJIOBMHHU IIONIEPEYHOI OCI, CTOMA BBAKAETHCS
CILTOIIEHO0, SKIIO Oibiie 2/3 MonepevyHoi 0ci — CTOoMa IIOCKa.

Jns  BUSBICHHA TOYAaTKOBHX CTYIEHIB IJIOCKOCTOIOCTI
OpoBOJATh (YHKUiIOHANBHY mpoOy. JlochmimxyBaHWil TOBHHEH
NeKiTbKa pasiB MiAHATHCS Ha HOcKax. [IpyW 3amoBUTBHOMY CTaHi
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M'SI30BO-3B'SI3KOBOI'0  amapaTy CTOMU CIIOCTEPIraeThCsl CyMiHamis
m'atku (11 30BHIIHIA Kpalk  OMyCKaeThCs, a BHYTPIIIHIA—
MiTHIMAETBCA), MOMVIMOJEHHS  30BHIIIHBOIO 1  BHYTPILIHBOIO
CKJIETiHb. SIKmo (QyHKINiS M's31B 3HIKEHA, TO CKJICIIHHS CTOIN HE
301IBLIYETHCS 1 CymiHALis HE BiIOYBaETHCS.

HeoOximHO mepeBipUTH  B3YTTS, SIKUM  KOPHUCTYETHCS
TIOCITiKyBaHui. Pizke 3HONIyBaHHA KaOiayka BKasye Ha 30iTbIICHE
HAaBaHTa)XKCHHS Ha 3aHii Biguin cronu. HaBucaHHs BepXHBOL
YaCTUHHM B3YTTA HaJA MiAOIIBOIO 3 BHYTPINIHBOI YM 30BHIMIHBOL
CTOPOHH CBITYHTH IPO HEMPABIIBHY X0y, PO OiYHE BUKPHUBIICHHS
CTOIH.

3apnanns 1. IlnanTorpadis i omiHka mJIaHTOrpaMH MeTOA0M
Yuknna

Jns  omiHkH
TJIAHTOTPaMH 3a

O O MeroaoM UmwxkuHa Ha
OO BIIOUTKY CTOIH
/- c @) HOPOBOJATH TaKi JiHIT

A (puc. 1): nporuuny
(AB) mo HaWOiIBII

BUCTYNAIOYUX TOUYOK

> BHYTPILIHBOT YaCTUHHU

© R i cromm, miHito (CJH)

qepe3 OCHOBY
JIPYyTroro TMaibls JI0
CEepeNMHH TI'SATKH 1
B migito  (€XX) ugepe3

cepenuny minii (CL),
NEPIEHANKYISIPHO 10

e —

I Hel, 0 TepeTHHY 3

JOOTHYHOK (Touka €)

Puc. 1. Oninka muanTorpamu 1 30BHIIHIM KpaeM
3a MeTogoM UnxunHa BigouTka (Touka JK).

Inmekc cromm
— Le BiJHOLICHHsI IUPHUHHU OMOPHOI yacTuHU cepenunu cronu (KXK)
1o Bigpizka (K€). Bigpizku BUMIpIOIOTECS MiJTIMETPOBOIO JTiHIKKOIO 1
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MIPOBOASTHCS PO3PAXyHKH. Y HOPMi BEIMYMHA 1HACKCY KOJIUBAETHCS
Bix 0 mo 1. Ilpu cruiomieHiid cTomi BeHMYHHA IHIACKCY CKiamae Bix 1
110 2, a TIpH TUTOCKi# — OinbIe 2.

K=

Bucnoeox:

3apaanus 2. OuiHka mwianrorpamMm metoaoM MapTupocosa

IIpu cTBOpeHHI IIAHTOTPAMH CIiA BIAMITHTH Ha BIIOWUTKY
Kpai ronoBok 1-i Ta 5-1 miecHoBuX KicTOk (Touku A i B) Ta Touky
MiXX OCHOBaMH 3-0r0 Ta 4-0T0 MajbIliB (TOYKA g).

Toukn A i B cmonydaroTs mpsmoro JtiHiero. Ha 30BHIMTHIN
CTOpOHI BimOuTKa yepe3 Toukd B ta C (Haiibinpm BHCTymaroda
HA30BHI TOYKa M'SITKHM) MPOBOIATH MpPAMY JiHIiIO, 0 SIKO1 OYyAYIOTH
TIePIEHANKYIISAP 3 Touku D (KpalHs 3aaHs TOYKA BiIOWTKA M'SITKH).
JIoBKHHY BIIOWTKAa BUMIPIOIOTH Bil TOYKM D 10 HaW0BIIOrO
MBI,

Big touku E mo mpsmiii BE BigkiamaroTs Bipi3kH, sSKi 3a
BeauunHOIO MaroTh cxiagatd 0,16; 0,30; 0,46 ta 0,60 goBXKMHU
BigOuTKa. I3 3HalineHMX TOYOK OyIyloTh MEPHEeHAUKYISIpU [0
npsamoi BE (CC', UU', VV', WW").

IIpoBomATh 1 TaKi JiHii:

1) miHito, KA BiJCiKa€ 30BHIIIHIO YACTHHY IO30BXHBOTO
cKkiemniHHs 1 cnoiydae cepenuny JiHii CC' (Touka F) 3 Toukoro g
(TOUuKa Mi>kK OCHOBaMH 3-0T0 Ta 4-0T0 MaNbBIIiB);

2) nepneaaukyissp C'H o ninii CC';

3) minito, sika cromydae Toukn C' i K (o BimOuTKy Bropy Ta
Briepen Ha 1 cm Big C');

4) yMOBHY BICh CTONH — JIiHIIO, sIKa 3'€qHY€E TOYKH F Ta Z
(cepenuna niHii AB);

5) minii AP i BQ 3 Touok A Ta B uepe3 kpaiiHi mepenHi
TOYKH BIJOUTKIB 1-0ro Ta 5-0ro majbliiB;

6) mixii AN ta BR mapanensHo 10 ymoBHOI oci cronu (FZ).

OuiHKky IUIAHTOTPaMH  TPOBOMAATH 33  MOKa3HUKAMU
TTO3IOBKHBOT ITOCKOCTOIOCTI — Koedimienta K ta kyra HC'K.
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Puc. 2. Oninka rmmanTorpamu 3a MeTooM MapTupocoBa
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Koedinient K Bu3Hauae ctan cepeqHbOTO BiAIUTY CKICTIHHS
CTOIIH:

K =x/y, ne x — mmpuHa 3agpapOoBaHOI YaCTHHH BiIOMTKA 3a
miniero UU', y — mmpuHA 30BHINIHBOI YaCTHHHU IT03IOBXHBOTO
CKJICTIIHHS CTOIIH.

IIpu K Big 0 mo 0,5 — croma ckmenmcra, mpu K Bix 0,51 g0
1,10 — cToma 3 HopMansHUM ckiemninasamM, npu K Bix 1,11 mo 1,20 —
cToma 3 TOHWXeHMM ckieninasM, npu K Big 1,21 go 1,30 —
MO370BXKHS Tutockoctomicte 1 crymens, npu K Big 1,31 mo 1,5 —
TTO3MTOBXKHS TUIOCKOCTOMICTh 2 crynens, nmpu K Bim 1,5 1 Oinbine —
MO3I0BXKHS IUIOCKOCTOIICTh 3 CTYIEHS.

K=

Buznaute BemmumHy m'stkoBoro kyra HC'K, saxwuit
XapaKTEepHU3y€e€ CTaH 3aIHBOTO BIIAUTY TO3IOBXHBOTO CKJICTIIHHSI
crormm. Sxmo kyt HC'K 6inbmre abo mopiBHIOE 5°, TO CTaH CTOIH Y
HOpMi, sikmo kyT HC'K menmie 5° — croma mrocka.

/ZHC'K =
Jnsg  OmiHKKM MOMEpPEevYHOro pO3IUTACTYBAHHSA IEPEIHBOTO

BiJITy CTONMH BpPaxoBYIOThCS KyT npu | 1 V mambisix — NAP Ta
QBR.

Sxmo ZNAP wmenme 18° — HopManbHe mONEpeyHe
CKIemiHHA, Oineme abo  gopiBHIOE 18° —  momepedne
posmiactyBadasa, ZQBR wenme 12° — HopManmbHE IMONEpedHE
CKIemiHHA, Oinpme abo  gopiBHIOE 12° —  momepedHe
PO3IUIACTyBaHHS.

ZNAP =

ZQBR =
Bucnosox:
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JlaGoparopne 3aHATTs Ne 9

TEMA: BU3HAYEHHA BUAY ITIOCTABHU

Mera: po3rISIHYTH BUIM TIOCTABH, MPUYMHKA BUHUKHCHHS BaJ TIOCTABU Ta
METOJM iX MPO(LIAKTUKY, HABYMTHICH BU3HAYATH BHJI TIOCTABH.
OOnafHaHHA: CaHTMMETpPOBa CTpiuka, AepMaTorpadiuHuii OiBellb,
TOBIIMHHUH ITUPKYIIb, POCTOMIp.

MertoniB BUBYEHHS TIOCTaBU JOCUTH Oararto. Bonmu
MNOJINAIOTECS Ha CcyO’exTHBHI Ta 00’ekTuBHI. Jl0 Cy0’€KTHBHHX
MO’KHA BiJTHECTH Bi3yaJIbHH (COMaTOCKOMIUHMIA), MAILIATOPHUH Ta
MeTo]T GYHKI[IOHAIBHUX MPOO.

OO0’exkTHBHI (COMATH4YHI) METOAHM JOCHIKCHHS ITOCTaBH
MOJIIAIOTHCS Ha JIiHIHHI Ta KyToBi. COMaTHYHI METOJM BKJIHOYAIOTh:
BH3HAYEHHS BHCOTH pPO3TAIIyBaHHA aKpPOMIalbHUX Ta KIIyOOBO-
rpeOCHEeBUX TOYOK HAJ IUIOMICI0 OMOpH (MpaBOpyd Ta JIBOPYY);
BHUMipIOBaHHS poM6a MomkoBa; 00YHCIEHHS MIEY0BOTO MOKa3HHUKA;
BHU3HAUYCHHS BEJIMYWHU BHUTUHIB XPeOSTHOTO CTOBIA; TOHIOMETPIIO
(3a 'amOyp1ieBUM).

HopmansHa mocTaBa XapakTepH3yeThCS BUIBHHM, 0e€3
3HAYHOTO M'S30BOI0 HANPYKEHHS, YyTPUMYBaHHSIM TOJIOBU 1 TynyOa
Ha OHIM BEpTHKAIBHIH JiHii. ['0JT0OBa TP IBOMY TPOXH TIPHUIIITHATA,
IJIeYi PO3BEPHYTI, 3JIETKa OIMYIICHI 1 3HAXOAATHCS Ha OAHOMY PiBHI,
JIOTIATKU TPUTUCHYTI 0 TPYAHOI KIITKH, KUBIT HiATATHYTHH, HOTH
npsiMi, (i310JI0TIYHI BUTHHHA XpeOTa HOpMaJIbHO BUpaXkeHi (3-4 cm).

Bunpsimiiena MoCTaBa BIIPI3HAETHCS HEJI0CTATHIM
PO3BUTKOM BUTHHIB XpeOTa, SK HACHiJOK CIMHA MAa€ CIUIOUICHY
dhopmy.

IIpu cytymnyBariit mocTaBi IIedi 3BUCAIOTh, TOJIOBA OITYIICHA,
rpyJIHa KIiTKa CIUIOLIEHA, 301/IbIIeHa BeIMUMHA TPYAHOrO Kio3y Ta
HIMAHOTO JIOPAO3Y, a MONEPEKOBUil Kipo3 — 3MEHILICHHH.

JlopmoTndHa mocTaBa XapaKTepU3y€eThCS CHIIBHO BUPAKEHUM
rmornepekoBuM Jopao3omM. [lpu mpomy Tymy® BiaxwieHud Hazaj, a
Ta3 1 )KMBIT BUCYHYTI BIEpE.

IIpu kidhoTH4IHIM MOCTaBi 3HAYHO 30UIBIICHI TPYIHUH Kido3 1
TTOTIEPEKOBUH JIOPI03, TAKOXK CIIOCTEPITAETHCS 301UTBIIECHHS IITHITHOTO
nopro3y. Ilmedi 3BHcaroTh 1 3BeleHI Blepen, rojoBa OMYLICHA,
rpyJIHa KIITKa CIUIOLIEHA, >KUBIT BUITUHAETHCS BIEPEI.
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Jo nedexTiB mocTtaBu, SKi HaiyacTime 3yCTPidarOThCs,
BIJTHOCSITBCS CKOJIIO3U Ta CYTYIIyBaTIiCTh.

Ckomo3n OyBaroTh mpaBoOiuHI Ta JiBocTOopoHHI. Ilpm
MPaBOOIYHOMY CKOJIIO31 HOTO OIMyKJIICTh (BEpIIMHA) CIpsIMOBaHA
BIIPaBO, IMpH JIBOCTOPOHHROMY — BiiBo. Ilix wac ormsany
JOCTIDKYBAaHOI'O CIIiJ] 3BEPHYTH yBary Ha ()opMy 1 piBeHb ILICUCH
(TIpm cKOJT1031 OHE TUICYE OMMYCKAETHCS 1 CTa€ HIOM OUIBII TIJIOCKIM),
B32€MOPO3MIIICHHS KYTiB JOMATOK (TIPY CKOJIi031 BOHH 3HAXOAATHCS
Ha PI3HHUX PIBHAX 332 PaXyHOK OMYIICHHs JOMATKU, PO3MIMIEHOI Ha
MIPOTHJICKHIN BUKPHUBJICHHIO CTOPOHI), BEIMYNHY TPUKYTHUKIB Taii,
YTBOpPEHHX OIYHOIO TOBEpPXHEI Tyilyba Ta MPHUCEPEIHBOIO
MOBEPXHEI0 OMYIIEHOI BEPXHbOI KIHLIBKM (Ha CTOPOHI CKOJIi03y
TPUKYTHHUK Tajil MEHIITHIT).

Ilpr ckomo3i JiHISI OCTHUCTHX BIPOCTKIB  XpeOIiB
BIIXWISETHCSI B CTOPOHY BHKpHUBICHHs. [ BU3HAYEHHS I[HOTO
BiXWJIEHHS TOTPIOHO NMPOBECTH MaNbLEM MO XpeOTy 1 BU3HAUUTH
Hioro gopMy 3a JiHI€IO O0iJ0T0 UM YepBOHOTO nepmorpadizmy. st
OTpUMaHHs OifbII TOYHMX AAaHUX IMOTPIOHO MO3HAYUTH KOHTYpPHU
OCTHUCTHUX BIZJPOCTKIB HEUTpaIbHOIO (papOoro.

IIpu ornsami BU3HAYAIOTH HASBHICTH aCUMETPii — peOepHOTO
BUIT'SI-UyBaHHSA 1 M'SI30BUX BAIMKIB, SKI 3'SIBISIIOTECS BHACIIIOK
Topcii xpeOIriB (X CKpy4YyBaHHS HABKOJIO CBO€I oci). M's130B1 Baluku
YTBOPIOIOTHCS Ha OMYKJIIM CTOPOHI BUKPHBIICHHS XpeOTa.

3aaanus 1. OuiHka mocTaBu Bi3yaJbHUM METOI0OM

[Ipu ormsini obcTe:KyBaHOTO criepeay BU3HAYUTH MOJIOKESHHS
roioBu. [Ipy cUIBHOMY PO3BUTKY MS3iB CIIMHH TOJIOBa MOXKE OyTH
TPOXHU BIAKWHYTA Ha3al, IIPH CYTYJIyBAaTOCTI HAXWIICHA BIepel, y OiK
HaOLIbLI PO3BUHYTUX MS31iB IIHI.

[lpu ormsimi 300Ky 3BEpHITH yBary Ha JiHIIO IepenHbOi
CTIHKH JKUBOTA, SIKa TPH CHIHHO BHUPaXCHOMY IONEPEKOBOMY
JIOpI03i Ta TPYIHOMY Kih031 BHCTYIIAE BIEPE].

OrnsiHbTe 00CTEKYBAHOTO 31 CIIMHU Ta BU3HAUTE:
1) oOpuc MMHHO-TIIICYOBHUX JiHIN, SKI MPH BIiIICYTHOCTI CKOJIO3y
CUMETPHUYHI, KyTH MK IITMAHOIO Ta TJICYOBOIO JIHISIMH O1TBIIT-MEHIIT
OJTHAaKOBI (Ha CTOPOHI CKOJII03y KYT 3MEHIIY€ETHCS)
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2) po3TairyBaHHsI IUIe4Yel (CHMETPHUYHE, aCUMETPUYIHE)

3) TPUKYTHUKHU Taii

4) po3TaimryBaHHs HWKHIX KyTiB JJONATOK

5) JiHII0O OCTHCTHX BIJPOCTKIB XpeOWiB, sKa TOBHMHHA MaTH
BEPTUKAIBHUN HANpSMOK Bil MOTWIMYHOI SMKHA 10 KpPHKOBOI
KICTKH.

Pe3ynmbrati BIIACHMX BHIMIPIOBAaHb 3allUIIIThL Ta 3pO0IThH
BHCHOBKH 111010 BJIACHO ITOCTAaBH.

Bucnoeox:

3aBaanus 2. OuiHka NocTaBM NAJBNATOPHUM METOAOM

JluctanpHOW0 (halaHTOI0 CEePEIHBOTO MBI MPOBENITH IO
OCTHCTHX BiJIpOCTKaxX XpeOIliB, OPIEHTYIOUUCH 110 3aHIN CepeTUHHIN
ainii. Ilpu ckomio3ax mamenp Biaxwuiserbcs BOIK. Jlms Oiibmiol
HAOYHOCTI MPOBEIITh MO OCTHCTUX BIAPOCTKAX AepMaTorpadiuHuM
OJIIBIIEM JIiHIIO, 32 SKOK MOXXHA BU3HAYUTU HE JIMIIC HAsSBHICTh
CKOJIO3iB, aje 1 IXHIO BEIWYHHY (BUMIPIOIOYH JIHIHKOIO YH
MIJTIMETPOBOIO CTPIYKOIO).

Bucnoeox:

3apnanus 3. BumiproBannsi pom6a MomkoBa

Ha 3anniii moBepxHi TynyOa nepmaTtorpagiuHuM OJiBIEM
MO3HAYTE TaKi TOUKU: a) OCTUCTHUH BigpocTok VII mmitHOoro xpeous;
0) HIDKHI KyTH JIOIIATOK; B) OCTUCTUH BIIPOCTOK V TOMEPEKOBOTO
xpebirsg. CaHTUMETPOBOIO CTPIYKOIO CIIpaBa Ta 3J1iBa BUMIpSiiTEe
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BifCTaHi: MiX 1-10 Ta 2-10 TOYKaMH, MiX 2-10 Ta 3-10 Toukamu. [Ipu
piznui 0,5 cM i GinblIe BU3HAYAETHCS ACUMETPIsl, TOOTO CKOJIO03.

Bucnoeox:

3apaanns 4. BumiproBaHHA BHCOTH aKpoMiajbHOI Ta KiIy0oBO-
rpe0eHeBOI TOUYOK

Bumipsiite  pocromipoM  BHCOTYy TpaBoi Ta  JIiBOI
aKkpomianbHOi (medoBoi) Ta KiyOoBo-rpebeHeBoi To4ok. [pu
Pi3HULI BHCOTH TOYOK crpaBa i 31miBa 0,5 cMm Ta Oinblue Mae micue
CKOJII03.

Bucnoesokx:

3apaanus 5. O04uCIeHHS NJ1€40BOr0 MOKA3HUKA

Bumipsiite  TOBIIMHHAM  ITUPKYJIEM  BIJIICTaHb  MIXK
aKpOMIallbHUMH TOYKaMU — NIMPHHY IUIEYEeH, a CAaHTHMETPOBOIO
CTPIUKOIO Ha 3aJHiil MOBepxHi Tynyba — miedoBy Ayry. llnedosuit
roka3Huk (I1I1) o6uncIroeThCS y BiICOTKAX K BiMHOIICHHS IIUPUHU
medert (LLIT) no mewosoi ayru (I1/1):

HH—H[—HXIOOO/ =
= b=

Sxmo tiedoBuid mokasHuUK AopiBHIOE 80% 4u MeHIe, TO 1ie
BKa3ye Ha HasBHICTH CYTyIJIyBaTocCTi, Oinbiie 85% - Ha HOpMalIbHY
MOCTaBy.

Bucnoeox:

3po0iTh 3araJbHUA BHCHOBOK IIOJO BJIACHOI ITOCTaBH,
BpPaxOBYIOUH TPU IOMY, IO y BHUCOKOKBaTi(PiKOBAaHWX TiMHACTOK
KyT Haxwly Ta3a i KyTH, siKi XapaKTepU3ylTh MOIEPEKOBHIA JIOP/I03,
OUIbIN, HDK Yy HECIOPTCMEHIB, a IOKa3HUK TPYAHOTO Kido3y
MEHIMUHA. Y TIUIOBIIB KyT HaxwiIy Ta3a Takkuid ke, SK §
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HECTIOPTCMEHIB, ajie CHJIHO 301UIbIIEHI KYyTH, SIKi XapaKTepu3yloTb
MOMEPEKOBUI J10pA03. Y NMKHHUKIB MPH BEIMKOMY HaXWii Tas3a
MOKa3HUKH TIOTIEPEKOBOTO JIOP03y HEBEJNKI, aje OiiblIa BeIHInHa
KYTiB, SIKi BKa3yIOTh Ha CYTyJyBaTiCTh.

Bucnoeox:

[MuTanHs 11t CAMOKOHTPOJTIO
3 TemH ,,Di3UIHMIA PO3BUTOK

1. Hlo Take dhizuyanii po3BUTOK? SKi rooBHI akTOpHU BiH
BKJIIOUAE?

2. SIk 3MIHIOETBCS 3PICT JIOAUHHU BIPOJOBXK KUTTA? B sKOMY Billi
CIIOCTEPIraloThCcs HAMBHILI TEMITU POCTY JTIOAUHU?

3. Slxi BikoBi cTazii oHTOreHe3y By 3Haete? SIki ocoOmuBOCTI
KOXHOI CTafii?

4. Ha sxi BiKOBI TIEpioy OMUISETHCS OHTOTeHE3? SIKi iX
0c001MBOCTI?

5. SIxi 3aKOHOMIPHOCTI OHTOTE€HE3y BH MOXETE Ha3BaTH Ta
oXapakTepu3yBaTu?

6. JloBeniTh, IO 11 OPraHi3My JIIOJUHH XapaKTepHa SIK
CHUHXPOHHICTb, TaK 1 TeTEPOXPOHHICTh PO3BHUTKY.

7. Illo Take akcenepartis? Ski ii mposBu? SIki Teopii akceneparrii
BaM Bijgomi?

8. Sk moB's3aHa akcenepalis 3 TOCATHEHHSM BUCOKHX PE3YyJIbTaTIB Yy
cropTi?

9. Sk Ha3WBaETHCS ABUIIE, MPOTHIICKHE aKceneparii? Hackinbku
BOHO MoLIupeHe?
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Tema 4. I'iriena mkijibHA, ririeHa GisnyHOro BUX0BaHHS
JlaGopatopue 3aaatTs Ne 10-11

TEMA: TII'I€EHIYHA OIIHKA VYMOB HABYAJIbHO-
BUXOBHOI'O ITPOLECY B HIKOJII

MerTa: OBOJIOAITH METOMKAMH OITIHKH OpTraHi3arlii HaBYaIbHO-BUXOBHOTO
TPOIIeCy, CKIANAHHS PEKUMY JHS 1 PO3KIaNy 3aHATh I IIKOJIIPIB,
HABYMTHCHh MapKyBaTH IIKUIbHI MeOmi Ta migdupartu iX BiAMOBIIHO
110 3POCTY YYHIB.

OOnagHaHHS: [ApTOBUMIPIOBAY, CAHTUMETPOBA CTpiuka, MeOi
HaBYaJIbHOI ayTUTOPII.

[rieniyHa oLiHKa MKUIBHUX MEOJIB BKIIOYAE€ BUMIPIOBaHHS
iX OCHOBHUX IapaMmeTpiB (BHCOTa 3aJHBOTO Kpar0 KPUIIKH HaJ
MiJIOr010, BUCOTA CUIHHSA, JUCTAHINS CIIMHKH, JUCTAHIS CHIIHHSI,
nudepeHwis), MapKyBaHHS MeOniB, a Takox mialip wmeOmiB
BIJIMTOBI/THO JTO 3pOCTY JiITEH.

Bignosigao mo JlepkaBHUX CaHITapHUX TPABHWI 1 HOPM
BIIAITYBAHHS, YTPUMaHHS 3arajJlbHOOCBITHIX HaBYAJILHUX 3aKJIalliB
Ta oprasizauii HaB4aJIbHO-BUX0BHOTO mpouecy ACanlliH 5.5.2.008-
01 BumyckaroTh MKiIBHI MeOi mecTH Tpym. JlomycTuMa KidbKiCTbh
MeOIiB pI3HMX Tpyn y Kiacax 1 KabiHeTaX CcepeaHboi IIMKOIH
npencranieHa B Tabum. 10.

Tabmurs 10
['pymu MeO:IiB y KItacax cepeHbO1 IKOIH

2 I'pyna me6uiB Knac
ég‘ { xo7ip 11213456789 (10]11]12
£ & | MapKyBaHHI
Ho y
115 1 opanxxeBuii +
Mo . y
130 2 ¢piomeroBuit | + | + | +
130- .
145 3 XKOBTHH + |+ |+ ]+ |+
145- N
160 4 yepBoHUU R e e I e e + +
160- .

+ |+ |+ |+ |+ |+
175 5 3eneHuit
175 | 6 GnakutHuit + 1+ |+ |+
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Meb6ui cnin A00MpaTH BIAMOBIAHO IO 3pOCTy JIITEH (IUB.
Tabm. 11).

Tabnuos 11
OCHOBHI pO3MipH MKITBbHUX MEOJIiB
3 ypaxyBaHHSM POCTY y4HIB
Bucora
I'pyna :po};HTH 3aJIHHOTO Kparo Bucora
MeOIIiB p. y KPHUIIKH CTOJIA, CHUIIHHS, MM
Y4HIB, CM MM

1 mo 115 460 260

2 116-130 520 300

3 131-145 580 340

4 146-160 640 380

5 161-175 700 420

6 moHax 175 760 460

Jns y4HiB He [omycTUMa Mo3a, NpU SKii BiACTaHb Bix
MoBepxHi maptu 10 oued meHmia 30 cM. Di3i0N0rivHOO € 1M03a, MpH
SIKIH KyT HaxXwWIy TPYIHOI YaCTHHHM Tija J0 TOMEPEKOBOI ITOPIBHIOE
145 rpanycis.

Pi3HMIT MiXX POCTOBHMH TIpynamH CTaHOBHTH — 15 cm. Y
KOXKHOMY Kiiaci (kaOiHeTi) ciif nmepeadadatu 2-3 po3mipu MeOIiB 3
nepeBaroro omHoro i3 HuUX. CyTTEBY mepeBary B CydacHHX YMOBax
MaloTh TpaHcopmyrodi meOmi. [IpaBunbHEe po3MilleHHS AiTEH 3a
IMIKUTBHAMHA TapTamMu (CTOlMaMu) MOXe OyTH 3a YMOBH, KOJH B
OJIHOMY IIPHUMIIIICHHI HABYAIOTHCSA TITH 3 PI3HUIICIO Y Billl HE OibIe
SK IBA POKH.

Jns BU3HAYeHHS YYHAM HEOOXiAHOTO po3Mipy MeOmiB y
KJIAaCHIM KIMHATI TOBMHHAa OyTH HaHECEHa KOJIhOpOBa MipHA
BepTUKanbHa JiHidka. Ha Bucoti 10 115 cM HaHOCUTBCS OpaHKeBa
minis, 115-130 cm — dioneroBa, 130-145 cm — xoBta, 145-160 cm —
gepBoHa, 160-175 cM — 3enena, Outbine 175 cm — GirakuTHA.

Kiacui kiMHATH I8 MOJIOAIINX IIKOJISIPIB TIOBHHHI OYyTH
obnagnani mapramu. HaBuanbHi kaOiHeTH [Uig Y4YHIB CcepenHix i
CTapIIMX KJIACiB TIOBMHHI 3a0e3Me4yBaTUCh OJHO-IBOMiCHUMH
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CTOJaMH 1 CTUTbIAMHU, KaOiHeTH Ximii, ¢isuku, Oiomorii —
CHeIiaTbHUMH J1Ta00paTOPHUMHE CTOJIaMU Tpyt 4, 5, 6.

A

C — ¥ 1y

Puc. 3. Cxema WKiIbHOT MapTH:

A — BUCOTA 33THBOT0 KPAKO KPUIIIKK MAPTU HAJ IMiJUIOT0r0; b —
BHICOTA TIEPEAHHOTO KParo CHIIHHS HaJ ITiJUTOTOI0 (BUCOTA CUIIHHS); B
— JWCTaHIlisA CHAIHHA (Big'eMHa TpH T031 y4dHSA cHuusauun); [ —
JUCTAHIlIS CUAIHHA (OJaTHA MPH BIIKWHYTIH KPUIII i 1031 Y4HS
CTOSIYM 3a IMapTOI0); /[ — MUCTaHISA CIUHKYU; E — nudepentis; € —
ruouHa CUAiHHSA;, JK — BHCOTa CHMHKHA HaJ IAIOror; 3 — KyT
Haxwiy KpUIIKH cTona, / — BigkuaHa Kpumka; K — riamOuHa
MOTHYKHY.

[aptu (cTonu) MOBUHHI OYTH TiJIBKH CTaHAAPTHI, OTOKEHI
3 MO3 VYkpaiau. Po3Mmipu CTOJIB 1 CTUTBIIB B KOXXHOMY KOMILIEKTI
MeOJIiB MOBUHHI CMIBNAAATH 38 MApKyBaHHSIM.

3a00poHSETbCA ~ 3aCTOCOBYBAaTH  3aMICTh  CTiNBLIB
TabypeTH 1 JTaBKH.

Komip moBepxHi creni, CTiH, MeOJIiB TTOBUHEH OYTH JKOBTHM,
3eneHUM a00 OexeBUM (MaTOBHUX MAacTeNbHUX TOHIB). CTEINr0, BEpXHI
YaCTHHU CTiH, BIKOHHI paMu Ta aBepi ciia papOysaTu y Oiuii koip,
koedimienT BimOuTTS skoro 0,8; B kabiHETaX TEXHIYHUX 3ac00iB
naByanHs (T3H) crina, sika € ¢doHOM a0 ekpaHy (Tenesizop,
KiHOTIPOEKTOp) MOBHHHA OyTH nodapOoBaHa B )KOBTHI a00 Oe:KeBUiA
KoJIip 3 KoedimieHToM BimouTTs 0,6; K1acHa JOIIKA MOBUHHA MaTH
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MaTOBY TOBEPXHIO, ModapOOBaHy B TEMHO-3EJICHUN, KOPUYHECBUIMA
Koutip 3 koedimienTom Binoutts 0,1-0,2.

Bci momiMepHi Matepianv, SKi BHKOPHCTOBYIOTHCS IIPH
OYIIBHHIITBI Ta pPEKOHCTPYKIIi 3araJbHOOCBITHIX HaBYaIbHUX
3aKJIaJiB, a TaKoX O03700JICHHS NPHUMIIICHb, HACTHJI IIiJJIOTH,
MOBMHHI MAaTH TIO3WTUBHUM BHCHOBOK JEpKaBHOI CaHITapHO-
TITIEHIYHOT €KCIIePTH3H.

PosmimyBarn wmeOni y KiacHid KiMHATi MPSIMOKYTHOI
KOH}irypamii ciif Tak, moo BiacTans Oyna:

- MK 30BHIIIHBOIO CTiHOIO 1 TiepmuM psaoM mapt 0,6-0,7 m
(B OyniBIIsAX 13 meryn gomyckarTbes 0,5 m);

- MK psiiaMi JBOMICHHX MapT (cToiiB) — He MeHie 0,6 M;

- MiX 3 psmoM mapT (CTOMIB) i BHYTPIIIHBOIO CTiHOIO abo
madaMu, SKi CTOATH OIS cTiHM, He MeHTIe 0,7 M;

- MK MepemHbOI0 MapTol (CTOJOM) 1 JeMOHCTpaliitHUM
crojoM He meHe 0,8 M;

- Bil TIepeAHBOi CTIHM 3 KJIIACHOIO JIOIIKOIO IO TIEPEIHIX
cTOiB He MeHIie 2,4-2,6 M;

- BiJI 33{HIX CTOJIB 70 337HBO1 CTiHH He MeHIe 0,65 M (Ko
3aJTHsI CTiHA 30BHIIIHS — He MeHIe 1,0 M);

- BiJ 3aTHIX CTOJIB M0 mad, sIKi CTOSTh B3IOBXK 3aTHHOTO
Kpato cTiHu — He meHte 0,8 M;

- BiJl IEMOHCTPAIIMHOTO CTOJY 0 KJIacHOI JOIIKH HEe MCHIIES
1,0 m;

- MiX CTOJIOM BUKJIa/ia4a i IepeiHIM cToJIoM He MeHine 0,5M;

- Hali0OlIblIa BIACTAaHL Bl OCTAaHHBOIO MICHS OO0 KJIACHOI
JIOIIKHU 9 M;

- BHCOTa HIDKHBOTO Kparo JOIIKM HAaJl IMiJIOrO0 NI y4YHIB
nepiroro knacy 0,7-0,8 m, 2-4 xnacis — 0,75-0,8 m, 5-12 — 0,8-0,9 m.

V kJlacHHX KiIMHATax MOMepevHoi 1 KBaapaTHOi KoHpirypartii,
B sIKii MeOJi pOo3MImYyIOoThes Y 4 psanu, MOBHHHA OyTH 30LUTBITICHA
BiJICTaHb Bijl IOIIKH JI0 MEPIIOTO psay mapt (He MeHie 3 M), 1100
3abe3neunT KyT po3risigaHHsa mo 35 rpan. Bixcranp Bim meprioro
psAmy TapT A0 30BHIMHBOI cTiHn moBwHHA Oyth 0,8-1,0 M, Mix
psaamu mapt, croniB — 0,6, Bif 3aaHiX mapT A0 1mad, po3MilleHHX
Oinst BHYTpiHBOI cTiHu — 0,9-1,0 M.

VY4Hi 3 MOHWXEHOIO TOCTPOTOIO 30py IOBHHHI CHIITH 3a
MIePIIAMH TIapTaMHA B TEpmIoMy psAxy (BiX CBITIIOHECYdYOi CTiHH).
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konsApi 3 MOHMKEHUM CIYXOM PO3MIIIYIOTBCSA 32 TEPIIUMH i
OpYyTUMH TapTaMH KpaiHiX psiB. Y4Hi, SKi 4acTo XBOPIIOThH
MPOCTYIHUMH  3aXBOPIOBAaHHSMH,  pPEBMAaTH3MOM,  aHTiHAMH,
PO3MIIITYIOTECS y TPETHOMY PAy HapT (OISl BHYTPIITHBOI CTIHN).

s mpohinakTUKK TOPYIIEHb MTOCTaBU HE MEHIIE 2-X pa3iB
Ha pIK IKOJSPIB TEPecapKyIOTh 3 TMEPIIOr0 pPsay B TPETid i
HaBITaK{, HE TIOPYIIYIOUH BIIIOBITHOCTI TPYyIH MEOJIIB IX 3pOCTY Ta
3 ypaxyBaHHSIM FOCTPOTH 30Dy 1 CIyXY.

3apaanng 1. Oninka MKiILHAX MeOJIiB

BuszHaute, sika Tpymna MeOJIiB BiAMOBIIA€E BAaIOMy 3pOCTY, a
TAKOX HaJeKHY Ta (akTUYHY BEITUYMHY AOMOMDKHHUX PO3MIpiB
(Tabn. 12).

Tabmurs 12
JonoMixHi po3MipH IKIJIBHAX MApT
Hanexna PakTU4HA
IToxa3Huk
BEIMYHMHA BEJNMYMHA

JlucTaHIisa CUIIHHS

JlucTraHIlis CIMHKU

Hudepenuis

3apaanns 2. CKJIaJaHHA peKUMY AHS HIKOJsApa

3 BpaxyBaHHAM BIKYy INOKOJApa, OCOOJMBOCTEH
HaBYaHHs, MOOYTOBHX YMOB, y4acTi y MHO3amKiIbHIA poOOTI
(tabn. 13) ckuanmiTe peXWM [HS MIKOJsApa 3a HaBEICHUM
3pa3KoM.

Pexum naHs mkomspa

PexxuMHI MOMEHTH Yac (Big — o), rof.,
XB.
1. IlpoxuaauHs 7.00
2. llpubupanus JixxkKa . 7.00 — 7.05

51



3. PankoBa pyxaHka 7.05-17.20
4. Tyaner 7.20 —7.45
5. CHigaHOK 7.45 — 8.05
6. llnsgax go mkoin &.05 - 8.30
1T. I.
Tabaums 13
TpuBanicTh OKpEMHUX PEKUMHHX MOMEHTIB
JUTSL MiTeH MKITBHOTO BiKYy
Pexumni . .
TpuBanicTh peXXUMHUX MOMEHTIB, TOJ
MOMCHTH
Bik, pokiB 7 8 9 10 11 12 13 14 15 16
HaBuanpHi
3aHATTA y 3-4 4 4 4-5 5 5-6 | 5-6 | 5-6 | 5-6 | 5-6
LIKOJII
IlinroroBka
JMOMAIITHIX 1 1,2 | 1,5 2 2 2 2,5 3 3,5 4
3aBJIaHb
ITepebyBanus
Ha CBIKOMY 3,513,535 3,5 3 3 25125125125
MoBiTpi
ITo3aknacHi i
[03alIKIJIbHI 1 1 2 2 2 2 2 2,5 12,51 2,5
3aHATTS
CoH HIYHHHT 1- i(l)_ i(l)_ i(l)_ 10-110-1.9,5 1 9.5 o 8,5
° 10 2 ’ 9| 9| 9| -9]85]|-8
5 5 5
CoH JneHHUM 1 - - - - - - - - -
Pexxum gus mkonspa
PexxuMHI MOMEHTH Yac (Big — 10), TOA., XB.
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3apaanns 3. Oninka po3kJaay 3aHATH Y HIKOJIi

OcHOBHUMU eJIeMEHTaMH CaHITapHO-TIT1€HIYHOTO
Harjisay 3a poO3KJIaJgoM 3aHATh € BHU3HAUYE€HHS BiAMOBIAHOCTI
pO3MOoAiNy Ta 4YepryBaHHs MPEAMETIB BIPOJOBXK HABUAJILHOTO

OHA 1  HaBYaJbHOTO  THXKHS, CTaHy  300pOB’s  Ta
MOpPOoDYHKI[IOHATHHUM MOXJIUBOCTSIM OpraHizmy mitedt i
MiTITKIB, ypaxyBaHHSA ¢izionoriuHux ocobnuBocTei

Mpane3aaTHOCTI  Y4YHIB, BHUBYCHHS CTyNEHS CKJIAJHOCTI
MIpEeIMETIB Ta XapakTepy iX B3aeMOpoO3Tally-BaHHS (HasBHICTH
3JBOEHUX YPOKIB, PO3MIIICHHS MiAPSI NPeaMETiB, MOAIOHUX 3a
3MicToM abo 3a BHAOM HISIIBHOCTI).

lirienigay  OmIHKY  pO3KJIaAy ypPOKIiB  CTyICHTH
3MIHCHIOIOTh 3a MaHUMH CHTYAIlilHOT 3a7adl 3 BUKOPUCTAHHIM
tabnuinp 14 Ta 15. Metoauka mependadae moOyIOBY KPHUBOIL
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HaBYAIHLHOTO HABAaHTAXCHHS K 3a JICHb, TaK 1 32 THXKJACHb Ta il
MMOPIBHSAHHSA 3 (P1310JT0TIYHOIO0 KPUBOIO MpaIle3aaTHOCTI.
Tabnuusa 14
JomyctuMe cyMapHe HaBaHTaXKCHHS YYHIB Ha THKIICHb
(CanlliH 5.5.2.008-01)

Kiac 1 2 3 4 5 6 7 8 9 | 10-12
KinekicTthb
20122 (23123 (28|31 |32|33|33] 33
TOVH
Tabmuus 15
Panrosa mikana ckIaIHOCTI MIKITBHUX MPEMETIB
> <
< 2 = é =
o— o =
= | BloX=ss B 5| Z| 5| &
2 | S| gl | 3|EEEg e g g8 3
5] E s g 8 < 4o E‘ < o o 2 a
o = o = o |Z o Ho =z | E o 51 S
= < ) I st Elo o = S <
S| 2|8 &g E =
L Q . —
= <]
Kixiers |y 1 g | g | 7| 6| 5|43 ]2]1
6amniB
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Jlabopartopue 3ansTTs Ne 12

TEMA: TII'€EHIYHA OLIHKA CIIOPTUBHUX BYHIBEJIb I
CIIOPY /]

Mera: TOCHIINTH CaHITAPHO-TITiEHIYHUN CTaH CIIOPTHBHOTO 3aIy.
OOyamHaHHSA: CAaHTHUMETPOBA CTpIUKa, TEPMOMETPH, TirpoOMeETp,
JIIOKCMETP, NAaclopT CIOPTUBHOTO 3aIy.

3apnanns 1. IIpoBecTH o0O0CTeKeHHsI Ta [JaTH CaHITaApHO-
TirieHiYHy XapaKTepuCTHKY CIOPTHBHOIO 31y

[IpoTokoa 00CTEKEHHS:
Micrie po3TairyBaHHS

OpienTaris Ta KiJIbKIiCTh BIKOH, iX YHCTOTA
JloBxHHAa 3ay , IINpUHA , BUCOTA
BusHauuTi 00 €M Ta mionty 3ainy
[Tmoma BikoH 3airy
CaiTnoBuii koedimieHT
Po3paxyBaTu KiJBKICTH CTYHEHTIB, SIKI OJHOYACHO MOXYTb
3aiiMaTuCs B 3aumi biBUIHIMHA BIIpaBaMHU

Crinu 3amy
ITigmora
Beurmsis

OnaneHHs

Temmnepatypa moBiTpst B 3ami
HasBHicTh 00/1aIHAHHS
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Po3MiTka irpoBUX TUIOIMIATI0K
Micus s risigayis

OTrpumaHi fAaHi TOPIBHATH 3 TITIEHIYHUMH HOPMaMHU,
3pOOUTH BUCHOBOK.

Bucnoeok:

3apnanus 2. Po3B’s13aTu cuTyalliiHi 3aaadi

3aodaua 1. I1pu oOCTEKECHHI MTYIHOTO IJIAaBAJTLHOTO OaceiHa
BCTAHOBJICHO, IO TeMIleparypa Boau ckiamae 22°C, 3abapBieHICTh
Bomu — 25° cBiTinoBuil koedimieHT 1/6, piBeHb ITYIHOTO
ocBiTieHds — 200 nk. Jlatw TirieHiyHy OIIHKY. SIKi TOpyIICHHS
BrsiBIICHO? SIK 1X ciif yeyHyTH?

3adaua 2. CiopTUBHUI 3aJ1 ITKOJIM PO3TAIIOBAHUN HA 2-OMY
TIOBEpCi, BiKHA 3aJTy Opi€HTOBaHI Ha MiBAeHHUHN 3axix. Ilimrora 3amy
BKpHUTa JIIHOJIEYMOM, CTiHM TodapOoBaHi MacissHOw (hapboro. ki
"Henomiku Bu nomituinn?
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JlaGopatopne 3anarTs Ne 13

TEMA: T'II'TEHIYHA OILIIHKA KABIHETY OCHOB 3/10POB’4,
MACAXHOI'O KABIHETY

MerTa: HaBYMTHCH JaBATH TIT€HIYHY OMIHKY HABYAILHHX Ta JIKyBATHHIX
MPHUMILLEHb.

OOyamHaHHSA: CAaHTHUMETPOBA CTpIUKa, TEPMOMETPH, TirpoMeETp,
JIFOKCMETP.

3apnannss 1. IlpoanarmisyBatm ririeHiudHi pexoMeHmamii 10
HABYAJILHMX NPHUMilIeHb Ta CKJIACTH CcXeMy TirieHiYHOI OUiHKH
KkalbiHeTy OCHOB 3/10pOB’sl.

3apaanus 2. /laTu ririeHiuHy OLIHKY Ka0iHeTy 0CHOB 30pPOB’sl.

3asganns 3. [IpoanamizyBaTH ririeHiuHi pexoMeHIaIi 10 MacaKHOTO
Ka0iHeTy Ta CKJIACTH cXeMYy HOro ririeHiYHol OliHKH.

3apaanns 4. JlaTy ririeHiYHy OLIHKY MAacasKHOT0 KaliHeTy.
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Jlabopartopue 3ansTTs Ne 14

TEMA: TIITE€HIMHA OHIHKA YPOKY OCHOB 3JI0POB’f,

YPOKY OI3MYHOI KYJIBTYPU

MerTa: HaBUMTHCH JABATH TITI€HIYHY OMIHKY YPOKIB OCHOB 3I0POB’S Ta

(bhi3UIHOT KYIBTYPH.

O6namuanns: 1K 3 goctynom 10 Mepexi iHTepHeT.

3apaanna 1. IlepermsHytn ypok ¢i3n4HOi KyJabTypu Ha cepBepi

BileoxoctuHry YouTube, 1at #0ro Tiri€HIYHY OIIHKY 33 CXEMOXO:
Cxema aHanmizy ypoky (i3H4HOI KyJIbTypH

Jlara

IIkomna, x1ac

Yunrenn

1. Lini Ta 3aBOaHHs ypOKY

2. BigmoBimHicTh  3MICTy  ypOKYy  HaBUajbHIA  mporpami,
KaJCHIApHUM TUIaHAM
3. MarepialbHO-TeXHIYHE 3a0C3MEUCHHS YPOKY (CHOpmMusHuUl
MauoaHyuxk, cnopmsai, cmaodion, oOaceun Mowjo; HAAGHICHb
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HeoOXiOHOT KiibKOCMi 001a0HAHHS, iHeenmapio)

4. CaHiTapHO-TITiI€HIYHI YMOBH:

BIIMTOBITHICTH IIIOMII Ta 00’ €My CIOPT3aTy KUIBKOCTI YUHIB
Ha ypori

BIAMOBIMHICTG OOJAJHAHHA Ta IHBEHTApIO BIKy Ta CTaTi
yuHiB, iX (i3uuHii MiArOTOBIEHOCTI

BIAMOBIHICTG  CIIOPTHUBHOTO ONATY YYHIB  ITOTOJHUM
yMOBaM, 3MICTy pO3IiTy mporpamu (JIeTKa aTJISTHKa,
CIOPTHUBHI irpH, JIMKHA MiATOTOBKA Ta iH.)

MMTOTOBKA MICIS MPOBENCHHS YPOKY V BIATIOBIAHOCTI IO
CaHITApHO-TITI€HIYHUX BUMOT (YHCTOTA, OCBITIEHICTH,
TeMmIeparypa)

BiJNOBIHICTh O0JaIHAHHA Ta IHBEHTAPIO BUMOTaM IpaBHI 3
TEXHIKM O€3IeKH, CTpaxyBaHHS YYHIB IiJ] YaC BUKOHAHHS
BIIpaB

TICUXOJIOTIYHUN MIKPOKJIIMAT YPOKY

5. CprKTypa YPOKY — XPOHOMETPAK:

MiZArOTOBYA YacTHHA —
OCHOBHA YacTUHA —

3aKJIFOYHA YaCTHHA —

JIOT1YHA TIOCITITOBHICTE OCHOBHHX €TaIliB YPOKY

6. Meroau HaBUAHHS HA YPOIIi (8epOANbHI, HAOUHI, NPAKMUYHI, iX
eqhexmusHicmb, MEPMIHONO02ISA, apeyMeHmOBaAHICMb I OOCMYNHICHb)

7. ®opmu opranizaiii HaBYaHHS Ha YPOL (opeaHizayis YpoKy ma
tloeo emanis; pponmanvHa, 2epynosa, IHOUBIOyaabHA podboma,

Memoo

KOI0B020 — MpeHy8anus,  oughepenyitiosanuii  nioxio,
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payionanvHicmy  uacy;, poboma 3 YY4HAMU 3 CHeYy. MeoSpynu)

8. 3arampHa MTBHICTD YPOKY (8iominHO — 95-100%, dobpe — 85-
94%, 3a006inbHo — 75-84%)

9. MortopHa MIUIBHICTh YPOKY (Kpocoga abo MUdCHA Ni020MO8KA.
siominno — 80% ma dinvue, dobpe — 70-79%, 3adosinvro — 60-69%;
CNOpMUGHI Ma PYXausi iepu, ieeka amiemuxa. 6iOmMinno — 75% ma
Oinvue, 000pe — 05-74%, 3adoeinbho — 55-64%,; cimumacmuxa,
naaeanus: iominno — 70% ma 6inbute, 0oope — 60-69%, 3ado6invro
—50-59%)

10. 3actocyBanHs (i3MYHMX BOpaB AJsl 3anoOiraHHs Baj MOCTaBU

11. 3acrocyBanHss  (i3WYHMX  BOpaB I NOPOQiTaKTHKH
TJIOCKOCTOIOCTI

12. OCOOHCTICT YYHTENS (306HIWHIL GU2IA0, MOBA, CMUID
CNIIKY8AHH)

Bucnoeox:

3apnanns 2. [Ipoanami3zyBaTd TiTi€HIYHI peKOMEHZAITI O TPOBCICHHS
IIKUTbHUX YPOKIB Ta CKJIACTM CXEMY Tiri€HIYHOI OIIHKK YPOKY OCHOB
310poB’st. [lepernsHyT (pparMeHT YpOKy OCHOB 370pOB’S Ha cepBepi
BizieoxoctuHry YouTube, 1aTH HOro ririeHiuHy OLHKY.
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whkw

0O 0o

[TutaHHs 1151 CAMOKOHTPOJTIO 3 TEMH ,, | irieHa MmKijabHa, Tiri€Ha

(i3M4HOTO BUXOBAHHS ~

Axi  mMopdo-pyHKIIOHANBHI OCOOJIMBOCTI  BIACTHBI  JITSAM
MOJIOJIIIOTO, CEPEIHBOT0 Ta CTAPLIOTO IIKIIBHOTO BiKy?

Sk 3MIHIOETBCSI Tpale3laTHICTh TUTHHU BIPOAOBX A00W,
THXHS, HABYAIIBHOTO POKY?

SIxi mpaBuia po3cTaHOBKY MEOJIiB y IIKUTBHUX Kilacax?

o Take BTroma i mepeBToma? fKi € 3ax0au X MONEpeIKESHHS?

[Ilo Take mkiTbHA 3puTicTh? Slka TpUBANICTH amamTamii IO
HIKITHHUX 3aHATH?

SIki ririeHiYHI BUMOTH BUCYBAIOTHCS JI0 OpTaHizailii ypoxky?

Ski ririeHIYH] BAMOTH BUCYBAIOTHCS IO PO3KIIATy YPOKiB?

JlaiiTe XapaKTepuCTHKY (i3KyIbT-XBHINHKH.

SKki Tiri€eHiYHI BUMOTH BHUCYBAIOTbCA OO YPOKy (izumyHOl
KyJlbTypH, YPOKY OCHOB 310pOB’s1?
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YACTHUHA I

IIpaktrune 3aaaTTs Ne 1

TEMA: OPTAHI3M 1 CEPEJNOBHUIIE (AYTEKOJIOI'LA)

Merta: Po3rnsiHyTH €KOJOTil0 SIK OKpeMy HAayKOBY JWCIHMILIIHY,
3’sICYyBaTH BILTUB (DaKTOPIB JOBKULISA HA OKPEMHUN OpraHi3M.

1. IIpenmert, 3aBJaHHS Ta METOAU €KOJIOTil

ExoJioris — 11e KOMIUIEKCHA HayKa, sKa BUBYAE BITHOCHHU
KHUBHX OPraHi3MiB Ta iX yrpymnoBaHb MK cOOOIO 1 3 HABKOJHIIHIM
CEPEIOBHIIIEM 3 METOK 30epeikeHHs OiochepH.

Bnepimre TepMiH «EKOJOTIS» 3alpOIOHYBaB HIMEIBKUN
3oo0n0r EpHcr Dekkens, yuens Yapnesa [apsina, y 1866 pomi y
MoHorpadii «3aranbsHa Mopgosorisi oprani3miB». TepMiH MOXOIUTH
Bil TPEUBKUX CIIB 0OUKOCc, M0 O3HAYAE <«IIM», <(OKUTION,
«IOMEIIIKAHHSY», «MICIIe ICHYBaHHS» Ta J1020C — BUCHHS (HayKa).

Exomnoriss € 0i0NOriyHOI0 HAyKOIO, TICHO MOB’S3aHOI0 3

OCHOBHUMH 3aBIaHHAMHA €KOJIOT11 K HAYKHU €:

W

b

[IpuknanHuMu 3aBJaHHSIMH € BHUPINICHHS TAKHX BaXKJIMBUX
po0IeM SIK:
1.

65



S0 PN L AW

MeToan eKONOTiYHUX JOCHIKEHb MOXKHA MOJUINTH Ha TPU
OCHOBHI TPYITH:
1.

KoxHa 3 Hayk, SKi BXOMSITH O CKJIaAy €KOJIOTii, Mae CBOI
METOJIN JOCHTIJKCHHSI, MPOTE CHUIBHUMHU IS BCIX € Onucogutl,
NOPIGHANbHUL, ICIMOPUYHUL TA eKCNePUMEHMATbHUUL.
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2. ExoJsoriuni ¢akTopu ceperoBuIa, ix kiaacudikamii

YacTrHa NpUPOAY, sIKA OTOUYE KUBHHA OPraHi3M i 3 SIKOIO BiH
0e3mocepeIHb0  B3aEMOJIIE, HA3UBAEThCI  cepedosuwem. BoHO
CKIIAZIA€ThCs 3 06araTh0X €JIEMEHTIB, YMOB, SIBHII, TOOTO ¢hakmopia,
IO iCHYIOTh 3 HUM B HEPO3PUBHIH €THOCTI, fKi HE BCi OJHAKOBO
BIUTMBAIOTH HA KHUB1 OpPraHi3MH.

3a BIUIMBOM Ha OpraHi3M (pakTopy MOAUISIOTH Ha:

N —

3a NoXOoMKeHHAM (aKTOpHU MOAUISIOTH Ha:

3. 3arajbHi npuHIUIM Aii ekogoriyHux GaxkTopiB Ha OpraHizm
3ona onmumymy

Meoici gumpusanocmi (moiepanmuocmi)

3axon minimymy (1840, 0. JIi6ix):

67



3axon monepanmuocmi (1913, B. lllendopm):

FExonociuna niwa

Ilpasuno 06086 ’s3K060CcMi 3aN0BHEHHS €KOAOSIYHOL HILUI:

3axon xonxypenmnoeo guknrouenus (.0 Taysze):

3axon biocennoi miepayii amomie (B.1. Beprancbkuii)

06 ’eonani 3axonu exonoeii (1971, b. Kommonep):

3axon 36epesicents Hcummsi:

3apaanns 1. OxapaxkrepusyiiTe BUAM 010THYHHUX BiTHOCHH
I'omoTumosi peaxmii
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I'eTepoTunosi peakiii

Hevimpanizm

Koukypenyis

Mymyanizm

Komencanizm

Amencanizm

Tapazumusm

Xuoicaymeo

Ilpomokoonepayia

[IpakTnune 3aHaTT Ne 2

TEMA: EKOJIOT IS IOITY JISILIN (JEMEKOJIOTLST)

Mera: Po3rnsgHyTM TOHATTA TOMYJsIUii B e€KoJorii, OCHOBHI
MOKa3HHUKH Ta PiBHI OpraHizarii momysmii.

1. IlomynsAwii Ta iX OCHOBHI MapamMeTpH

[emekonozia ab0 nonyasuyina exonozia — 1€ PO3ALI
€KOJIOTii, SIKMi BUBYa€ YMOBU (OPMYBaHHA, CTPYKTYpPY 1 AWHAMIKY
PO3BHUTKY TTOIYJIAIIIT.
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Ilonynayin — CyKynHiCTb OCOOMH OJHOTO BHUAY, SKi
BIIPOJIOBXK TPHUBAJIOrO 4acy i 6ararb0X MOKONIHB iCHYIOTh B MEXKax
onmHi€l TEepHUTOpii, BITLHO CXPENIYIOTHCA 1 JAalOTh IUIOJIOYC
motoMctBo. CloBO  “nonynsyis” TOXOMWUTH BiA JIATHHCHKOTO
“nonynoc” — HapoJl, HACEICHHSL.

OCHOBHI TTOKa3HUKHU CTPYKTYPH TTOMYJISIIIT:

YHucenvuicms nonyaayii

Minimanvna yucenvnicms nonyaayii

UucenpHICT, TOMYJSIIl 3aJeXUTh BiJ CITIBBITHOIICHHS
HApOJKYBAaHOCTi Ta CMEPTHOCTI.
Hapoooicysanicme

Cmepmuicmo

Tlpupicm nonynayii

Temn pocmy
HJinvnicmo nonynayii

2. IIpocTopoBa CTPYKTYpPa MOMYJISAIIL
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3. BikoBa cTpykTypa nmomyJsimii

4. CtaTeBa CTPYKTYpa NMOMYJIsnii

5. ETosi0TiuHa CTPYKTYpa MOMYJIsii
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Jns aHamizy TpHYMH, SKi 3yMOBIIOIOTH CITIBBiIHOIICHHS
CMEPTHOCTI Ta HapOPKYBAHOCTI, B €KOJIOTI] 9acTO BUKOPHCTOBYIOTH
aHaJI3 KPUGUX GUICUBAHHA NONYAUTIH.

3appanns 1. [IpoananizyiiTe KpuBi BIDKUBaHHS TOMYJIALIHA.

KpuBy BMXKWBaHHS TIEBHOI MOMYJIAIii MOXKHa TMOOYIyBaTH,
SKIIO TIOCTIHHO PEECTPYBaTH KiNbKICTh HApOIUKEHUX Y Hill 0cOOMH
Ta 3MiHHM iXHBOI KiJIbKOCTI B 4aci. [lotim OyaytoTs rpadik, ae Ha oci
aOCITC BINKIIAMAlOTh BiK OCOOWH, a HAa OCi OpPIWHAT — IPOIICHT
0COOMH, SKi BIDKHJIN, CTOCOBHO YHCEIBHOCTI BUX1THOT ITOITYJISIIIT.
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—
o
o

BuxneaHHA, %

Bik

Puc. 4. KpuBi BUXKUBaHHS OIS,

[IpakTiune 3auHaTTs Ne 3
TEMA: EKOJIOT'TSI EKOCUCTEM (CMHEKOJIOI'LA)

Merta: Po3rnsiHyTH TOHSTTS €KOCHCTEMH Ta CKIQJHY B3aEMOJIIO
OpraHi3MiB B €KOCHUCTEMI.

1. ITousATTS MPO eKoCHCTEMH

Exocucrema — e mnpocTtopoBa CHCTEMa, LIO OXOIUTIOE
iCTOpUYHO Cc(HOPMOBAHUI KOMIUICKC JKMBHX ICTOT, IOB’SI3aHUX MK
co00t0 TpoiUHMMH 3B’SI3KaMH, Ta HEXUBUX KOMIIOHCHTIB
cepeloBHINA iX ICHYBaHHS, SKi 3aJIy4alOTCA B Tporieci oOMiHy
PEYOBHH Ta €Hepril.

B koxHi#l ekocucteMi BifOyBa€eThcs KPyrooOir pedyoBHH Ta
OOMIHHI €HEPreTUYHI MPOIIECH.

Kosxna exocucrema ckiagaeTses 3 6ioleHo3y Ta 6ioTorry.
biomon
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Fioyenos

Ipooyyenmu (aemompogu)

Koncymenmu (cemepompoghu)

Peoyyenmu (Oecmpyxmopu)

YrpymyBaHHS JUIIEC TOJI MOXHa Ha3BaTU Oi0IEHO30M, KOJHU
BOHO BiJITIOBiTa€ TAKMUM KPUTEPIsIM:

1)

JHominanmui uou —

Buou eougpixamopu —

Cyb6oominanmui euou —

2)

3)
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4)

2. Tpogiuna cTpykTypa OiomeHo3y

3. BugoBa cTpykTypa 6ioneHo3y

4. ExoJioriuni nmipamiau
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3apaanus 1. Ck1amiTe cXeMy CTPYKTYpH O10TEOIICHO3Y.

3apaanna 2. [Ipoananizyiite Tabn. 15 Ta oOTrpyHTYHTE WIKIUIUBICTD
3aCTOCYBaHHS y CUTHCHKOMY TOCITOIapCTBI OTPYTOXIMIKATIB.
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Taomums 15
KonuenTpariist oxHOTrO 3 OTPYTOXiMiKaTiB

IItaxu Ta
Pub6a, mo .
Pubu- ccaBlll, 10
Bonxa | IlnmankToH JKABUTHLCS
XVDKaKA JKUBJISITHCS
IUIAHKTOHOM
puboI0
0,010 3,6 7,2 157 1780
MI/n MI/KT MI/KT MI/KT MI/KT

3apnanns 3. Ha ocHOBI mpaBuia €KOJIOTIYHOI MmipaMiayd BHU3HAUTE,
CKIIBKM MOTPiOHO TUTAaHKTOHY (BoAopocTed Ta OakTepiif), mob y
YopHoMmy Mopi BHpic i Mir icHyBaTH oauH nenbdin macoro 400 kr.
Uu moxe mipamiza 6ioMacl MaTd BY)KUy OCHOBY, HIK HACTYITHHI
Tpodiunuii piBers? IlosicHeHHs 0OTpyHTYITE.
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[IpakTiune 3ausaTT Ne 4
TEMA: BUEHHS I[TPO BIOCDEPY

Mera: PosrisiHyTH CTPYKTYpy Oiocdepw, 3'acyBarH ii MicIie Ta pojib
y IJTAHETApHUX MPOIECcax, NEPCICKTUBH KUTTS Ha 3eMIIi.

1. IlonsiTTe npo Giochepy

Biocgpepa (rp. — XuTTA, Kyas) — 0007I0HKA 3eMili, B SKId
icuye xuTTa. biochepa — IUTICHUH KOMIUIEKC YCIX EKOCHCTEM,
BiJKpHUTa TEPMOJWHAMIYHA CHCTEMa, 5IKa 330BHI OTPUMYE EHEPriio i
PEUOBHMHU Ul CHUHTE3y OPraHiuHUX CIONYK 1 BHIIAE B HPUPOIHE
CEpeIOBHIIE BIIXOIH, 1110 3a0e3neuye ii cTilikicts. 00’ eM Oiochepu
cTaHoBUTH O1u3bK0 0,4% 00’ €My TUTaHETH.

Ho cknany 6iocdepu BXOASTH YaCTWHH TakUX reocdep, B
SIKHX YMOBH TIPHUIATHI TS ICHYBaHHS )KUBHUX OpPTaHI3MiB:

1)

2)
3)
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Ha 3emniii moBepxHni, nucas B.l. Bepunaacekuii y 1940 p.,
HeMae XIMIYHOT CuiM, OUIbII MOCTIMHO [il040i, a TOMy 1 OinbII
MOTYTHBO1 32 CBOIMH KIiHIICBUMH HACHiJIKaMH, Hi)K JKUBI OpTaHi3MH,
B3ST1 y IILJIOMY.

Bnepmie HaliTicHimu# 3B’sS30K  mporeciB y Oiocdepi 3
KOCMIYHHUMH, COHSIYHIMH TPOIIECAMHU BIKPUB BUIATHUN POCIHCHKUI
BueHHH O.JI.UnmKeBChKUH.
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2. Ximiunmii ckaaa oOiocepu. CpiT mpencrasnenuii 100
XiMiYHUMU eneMeHTaMu mepioguunoi cuctemu J[.I. MeHnaeneena.
Aje B Giocdepi B OCHOBHOMY B3a€EMOIIOTH MAKPOEIEMEHTH (XiMiUHI
€JIEMEHTH, SIKI BUKOPHCTOBYIOTHCS JKUBOIO PEUOBHHOIO Y BEIHMKHX
KUTBKOCTSIX 1 craHoBiATh He MeHm sk 0,1% 3aranbeHOI Macu
opramiamy): H, O, N, C, P i S. Takox Bci opratizmMu
BHKOPHCTOBYIOTh 30JIbHI €JIEMEHTH (Ti, IO 3QJIUIIAIOTHECS B TIOTIEINI
micis cnamoBanns) — ue Ca, Cr, K, Mg, Fe ta mikpoenemeHnTH
(ememeHTH, HEOOXiIHI Opra”i3MaM y MEHIIHNX KinbKocTax — 110 0,1%)
— Cu, Zn, Mo, B ta iH.

Komoobir enemeHtiB y mnpupoAi 3AIHCHIOETHCS IBOMa
HNUIAXaMH — GOOHOI Ta nogimpsanoi micpayii. Jlo mOBITPAHUX
mirpanTiB Hanexats: O, H, N, J; 10 BOOHUX — Ti, IO MITPYIOThH
MEepeBaXHO B IPYHTax, IOBEPXHEBUX Ta IPYHTOBUX BOAAX, B
OCHOBHOMY Y BHIJISJII i0HIB Ta MOJeKyJ. Jlo HuX HanexaTh: Na, Mg,
Al Si, P, S, Cl, K, Mn, Fe, Co, Ni, Va, St, P, Vi Ta iamii. [ToBitpsHi
MITpaHTH BXOIATH TAKOXK JI0 CKJIAITy COJICH, SIKI MITPYIOTh Y BOI, ajie
MOBITPsIHA MIrpaLis sl HUX HAWOUTBII THIIOBA.

Yorupu emementd — O, H, N, C — mpucyrHi y Bcix
nmagamadTax i € OCHOBOIO JXHMBHX opraHizmiB (98,3%), 3 meprmx
JIBOX CKJIQJIa€ThCs Boaa. EnmeMeHTH, 3 IKUX CKJIaal0THCS OPTaHi3MHU,
3a X BMICTOM Y JKMBHX ICTOTaX MOJUISIOThCS HAa MAKPOEJIeMEHTH
(BmicT HInkue 11107 %), mikpoeaementn (ig 910 1o 1'10” %) Ta
yabTpamikpo-esemMenTn (Mere 9107 %).

3. Hoocdepa. Jlroguna B 6iocdepi 3eMii BUCTyHIA B PO
HOBOTO (hakTopa:
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— 3a paxyHOK pOoOOTH TUCSY pajio-, TeIEeCTaHILil, peleHHNX
JiHIA 3emIls BUNIPOMIHIOE B pajioliana3oHi (Ha METPOBHX XBHJISX)
Oinpire eneprii, Hixx CoHIre.

— Illopoky JrOACTBO NHUIIE B C/T TIEpeBEpTAE Macy IPyHTY, Y
200 pasiB OinbIIy, HIXK Maca IMiCKY, TIMHU, MYyJy, 10 BAHOCHTLCS B
OKeaH yciMa pikamMu 3eMiIi.

— JliopcTBO CTano MpOBOKYBaTH 3€MIIETPYCH B PE3yJIbTaTi
MiA3eMHUX SAEPHUX BHOYXiB, OyAiBHULTBA BEIMKUX BOJOCXOBHUI Y
CEMCMIYHO aKTUBHHX 30HaX.

— JlronuHa HE NWIe BUKOPHCTOBYE yCi XIMIUHI €JIEMEHTH,
ale ¥ CTBOpIOE IUTYYHIi, SKUX paHille HE iCHyBaIO (HANpPHUKIALI,
TUTYTOHI).

— Yce nobyte 3 Hamp 3emiti JIIOAWHA PO3CII0€ HA IMOBEPXHI,
KOJIOCAJIbHO TPUCKOPIOIOYN TICPEMIMIEHHS XIMIYHHX €JIEMEHTIB Yy
Oioctepi, pyliHYOUM Ti OIOXIMIYHI IMKIIH, SKi CKIIAIKCS BIIPOJOBK
MiJIBHOHIB POKIB.

— 3amacu eHepreTHYHOi CHUPOBHHM, METANIB TOINO, SKi
NpUpoAa HAaKONMMYyBalda BIPOJAOBXK LIIMX TEOJIOTIYHUX IEPioAiB,
JIIOJTMHA PO3TPavye 3a JiiueHi JecsThiiTTs. HaromicTh BOHa BHOCUTH
Yy IpUPOIY HOBI CHIONTYKH, 37€01TBIITOTO MK HBI 1 6iochepn.

B.1. Bepraacekuii BUCYHYB Te3y Ipo Te, o Oiocdepa 3emiti
3aKOHOMIDHO Ta HEMHHYyYe Tepeliic B HOBY SKICTb, CTaHe
Hoocgeporo (Bim Tpem. unooc — posyMm). 3a B.l. Bepnamcbkuwm,
MOHATTS “HOOocepa — OCTaHHIA 3 0araTb0X €TamiB EBOJIOIIIl
Oiocdepu B reosoriuHiil icTopii — eran Hamwmx AHIB... Hoocdepa —
HOBE T'€OJIOTiUHE SBUILE Ha Hamiil miuaHeTi. Y HIH JronuWHa Brepiie
CTa€  BEJIMYE3HOIO TIeoNoriyHor  cwiowo...” Ilin  BrumBoM
TEXHOJIOTIYHOI MAisTIbHOCTI JIIOJWHM BiIOYBAlOTbCS Taki 3MiHU
MPUPOAHOTO CEPEelOBHILA, SIKI 3arpoXyIOTh CaMOMY ICHYBaHHIO
Oioctepu. I y moacTea € nuine aBa BUXOIU: a00 JOBECTH IUIAHETY
mo 3arubeni, abo TEpeWTH Ha SKICHO HOBHU pIBEHb — IIPOIIEC
MEepPEeTBOPEeHHsT Oiochepu y cTaH PO3YyMOBO-KEPOBAHOI COIliaIbHO-
MIPUPOIHOI crcTeMHu — Hoocepr. B OCHOBI ITLOTO TIPOIIECY JICKHUTH
rapMoHi3aIlisl BIZHOCHH MK Oiloceporo Ta TOCIOIAPCHKOIO
nisutbHicTIO moguHd. [Ipn npoMy cmifg po3B’si3aTH KOH(MIIKT Mik
OUKTIYHAM 1 O€3BIIXOAHMM XapakTepoM OiOreHHHX IpoLeciB
0OMiHY pedoBHH Ta eHeprii y Oiocdepi 1 3aTpaTHUM XapaKTepoM
BUPOOHUITBA 3 IOTO BETMUE3HUMH BUTPATAMU CUPOBUHH Ta €HEPTi.
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[IpakTiune 3auHaTTs Ne 5
TEMA: EKOJIOI'TYHI [TPOBJIEMU JIIOJACTBA

Meta: Po3risHyTH TOJIOBHI NPUYMHM BHHHUKHEHHS TJI00albHOL
€KOJIOTIYHOI KPHU3H, OXapaKTepU3yBaTH CKOJIOTIYHI IPOOJIeMH
JIFOJICTBA T4 MOXUIHBI ITUISIXH BUXOJY 3 HUX.

3aBaanns 1. Po3riissHbTe TOJIOBHI IPUYMHA BUHUKHEHHS TI100aJIEHOL
€KOJIOTIIHOI KPH3H, SIKa OXOIIHJIA JTFOACTBO:

3apmanHs 2. JlaiiTe KOPOTKY XapaKTEPHUCTUKY EKOJIOTIYHUX
poOJIeM JIFO/ICTBA:
a) 3a0pyaHeHHs aTMochepu

0) MapHUKOBUI ePeKT
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B) pyHHYBaHHsI 030HOBOTO €KpaHy

T') KUCIIOTHI OTaju
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Il) cMoT

X) siAepHa 3uMa
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3) aHTpONOreHHe 3a0pynHeHHsT CBITOBOTO OKEaHy

[Ipaxtrune 3avaTTS Ne 6
TEMA: JEMOI'PA®IYHI TTPOBJIEMU JIIOACTBA

Merta: 3po3ymiTH r1o0abHUHA XapakTep AeMorpaidHux MpodieM
moacTBa. Posrmanyty nemorpadiuHy cuTyaliro Ta HOJITUKY IIOAO
HapOJOHACEeJeHHs Yy PO3BUHYTHX KpaiHax Ta KpaiHax, o
PO3BUBAIOTHCH.

3apaanns 1. Po3risiHbTe AMHAMIKY POCTY YMCEIBHOCTI HACEIECHHS
Ha MJIaHEeTI B UIIOMY Ta 3a perioHaMu (IpoaHanizyiire Tabm. 16-17).
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Tabnunsa 16

JnHamika drCelbHOCTI HaceIeHHs 3eMiTi

Yuc. HePioa, 3a Tpus. Temm Cepen.
Hac. SIKHI po3pax. . TEeMIT
Pixk | csity, cep. TeMIu fiept=) 3poct. 3a MIPUPOCTY
ony, nepiof,

MJIH. OpUPOCTY OKiB a3iB 3a .IIeCHEI/I-

YOJI. Hacell P P TTTH, %0
5000
bi (o)
H.€. 30
0 230 5000 no n.e.-0 | 5000 7,667 0,0
1000 | 305 0-1000 1000 1,326 0,3
1500 | 440 1000-1500 500 1,443 0,8
1650 | 550 1500-1650 150 1,250 1,5
1750 | 728 1650-1750 100 1,324 2,6
1800 | 952 1750-1800 50 1,308 55
1850 | 1247 1800-1850 50 1,309 5,6
1900 | 1656 1850-1900 50 1,328 5,9
1950 | 2524 1900-1950 50 1,524 8,7
1960 | 3027 1950-1960 10 1,199 20,0
1970 | 3702 1960-1970 10 1,222 20,0
1980 | 4447 1970-1980 10 1,201 20,0
1990 | 5282 1980-1990 10 1,187 18,3
2000 | 6100 1990-2000 10 1,155 15,5
2011 | 7190 2000-2011 11 1,179 14
2023 | 8000 2011-2023 12 1,113 13

*
- 3a IIPOrHO3aMHu.
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Tabmuus 17
YucenbHICT HACEIEHHS CBITY

1950 | 1960 | 1970 | 1980 | 1990 | 2000

. MJIH. MJIH. MJIH. MJIH. MJIH. MJIH.
Perion
YyOIL./ qoJ1./ qoJ1./ qoJ1./ YOIL./ q071./
% % % % % %
Ceity 2524 3027 3702 4447 5281 6071
iIOMY 100 100 100 100 100 100

Adpuxa 224 283 364 476 629 807
8,9 9,3 9,8 10,7 11,9 13,3

Jar. 166 217 284 359 438 516
AMepuka 6,6 7,2 7,6 81 83 85
[liBHiuna | 172 204 232 255 282 310
AMepuka 6,8 6,7 6,3 5,7 5,3 51
Aszis 1402 1702 | 2147 | 2641 3184 | 3679

55,5 56,3 58,1 59,4 60,3 60,6
€Bpona 547 605 656 693 722 729
21,7 20,0 17,7 15,6 13,7 12,0
Asctpamis | 12,6 15,7 19,3 22,7 26,4 30

1 Oxeanis 0,5 0,5 0,5 0,5 0,5 0,5

3apaanHs 2. Po3risHbTE TPAKTYBaHHS TaKUX TCPMIHIB:
-Oemocpagiunuil eubyx —

-epa 8i0HOCHOI cmabinizayii nianemu —

-Npasuo 3010M020 MinbAPOa —
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3apaanns 3. [Ipoananizyiite semorpadivni nokazHuku (tadmn. 18) ta
Biko-cTareBi mipamign Himeuuwmnwm, Iamii Anromm Tta Smonii (puc.
5,6). O1iHiTh piBeHb AeMorpadiqHol cTapocTi nux Kpaid (Tabm. 19).
PosrisabTe MOMTHKY HApOAOHACEIEHHS 1HIYCTPiaIbHO-PO3BHHYTHX
KpaiH Ta KpaiH, 1110 PO3BUBAIOTHCS.

Taomumsa 18
Hemorpadiuni nokasuuku, 2015 p.
q%.c Tka Ble))_ Himeuunna Ianis AHromna SloHis
BOi rpynu, %
0-14 12,88 28,09 4295 13,11
15-24 10,38 18,06 20,65 9,68
25-54 41,38 40,74 29,46 37,87
55-64 13,91 7,16 3,98 12,76
65, 21,45 5,95 2,96 26,59
HucesHicTs, 80,854 1252 19,625 | 126,919
MJIH. OCi0
Hapomxysa- 8,47 19,55 | 38,78 7,93
HICTb, %o
CMep;HICT"’ 11,42 7,32 11,49 9,51
00
Hprponsimit )\, o 1223 | 3729 | -1,58
MIPHPICT, %o
Cepemns
TPUBAIIICTh 80,57 68,13 55,63 84,74
KHTTSI, POKIB
Cepenns
TPUBAJICTh
KUTTS 78,26 66,97 54,49 81,4
YOJIOBIKIB,
POKiB
Cepenus
TPUBAICTL 83,00 69,42 56,84 88,26
JKUTTS XKIiHOK,
POKiB
Cnmepraicts 3,43 41,81 78,26 2,08
HEMOBJIAT, %o

88



Male

Germany - 2015

Female

4 3.2 24

Population (in millions)

Male

16

0.8

=
=

Age Group

India - 2015

16

24

32 4

Population (in millions)

Female

65 52 39

Population (in millions)

26

13

100+
95 - 99
90 - 94
85-89 [
80 - 84 [
75-790
70 - 74
65 - 69 |
80 - 64
55 - 50 |
50 - 54 |
45-49 |
40-44 |
35-39|
30 - 34
25-29 |
20 - 24
15-19 |
10-14 |
5-9
0-4

0 0

Age Group

13

26

39 h2 65

Population (in millions)

Puc. 5. BikoBo-crateBi mipamian Himeuunnu ta [Hmil.
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Male Angola - 2015 Female

2 16 1.2 0.8 0.4 0 0 0.4 08 12 16 2
Population (in millions) Age Group Population (in millions)
Male Japan - 2015 Female

5 4 3 2 1

Population (in millions) Age Group Population (in millions)

Puc. 5. BikoBo-ctaTeBi nipamign AHronu ta SnoHii.
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Tabmurs 19
PiBeHb cTapiHHS HaceleHHS
3a oriHo4HO0 mkaoro JXX.boxke-I"'apube Ta E.PozeTa

Koedimient Oni . s
Tpyna | crapinms “sropu”, LiHKA PIBHS ;[eMgrpa(bqu01
% (1actka Seo) CTapocrti

I Menme 6 HanssudaitHo Monoe HacelleHHs

II 6-8 Mornoie HaceneHHS

I 9-10 ITogaTok crapocrTi

v 11-15 Cepenns crapicTb

\% 16-20 Crape HacelneHHs

VI 21 i Ginpire HamzsuyaitHo ctape HaceneHHs

Sxmo 3a kputepiit 0epyTh Bik 65 POKIB, TO 3aCTOCOBYETHCS
mkana nemorpadiunoro crapinas OOH. Bimmosimao m0 Hed,
HaCEJIeHHS 3 YacTKOIo 0ci0 y Bili 65 pokiB i Oinbiie, MeHIIo0 4%,
BBKAIOTh MOJIOAMM; SIKIIO ISl 4acTKa MeHie 7%, TO HaceICHHS
nepedyBae Ha TIOPO31 CTAPOCTi; SKIIO BOHA MOpiBHIOE 7% 1 Olnble,
TO HACEJICHHS BBAKAIOTH CTAPUM.
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[IpakTiune 3ausaTT Ne 7

TEMA: JIEMOI'PA®IYHI ITPOBJIEMU YKPAIHU
Mera: PosrnssHytd  gemorpadiuHy — cuTyanito B YKpaiHi,
npoaHai3yBaTH 11 TNPUYMHM Ta HACHIAKH, MOXJIMBI LUIAXH 11
HOKpAILEHHS.
3apaannsa 1. [IpoananizyiiTe cTaTeBO-BIKOBY CTPYKTYPY HacCEJICHHS
VYkpainu 3a nmanumu Tabn. 20 Ta CTaTeBO-BIKOBOKO ITipamiJOr0.
OuiniTe piBeHb AemMorpadiyHoi cTapocTi HaceleHHs YKpaiHu (BHK.
Tab1. 19).

Tabnus 20

CrareBo-BiKOBa CTpYKTypa HaceneHHs Ykpaiau (2015 p.)

YacTka HacelICHHS

Bikosi

TpyIH,
POKH

o0uBi crari YOJIOBIKHA JKIHKH

THC.
ocio
0-15 6816,0 159 | 3507,8 8,2 3308,2 7,7

16-59 26613,3 | 62,3 | 12962,7 | 30,3 | 13650,6 | 31,9
60 9330,4 21,8 | 33173 7,8 6013,1 14,1

0-00 42759,7 | 100 | 19787,8 | 46,3 | 22971,9 | 53,7

THC. 0Ci0 % | THc. ocid % %
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CTareBo-BiKOBA Nipamiaa Hace eHHA YKpaiHn y 2014 p.

100
57
84
1

-500 000 -400 000 -300 000 -200000 -100000 0 100000 200000 300000 400000 500000

Puc. 6. BikoBo-cTaTeBa mipamiza YKpaiHu.
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3apaanna 2. [TopiBHsiiTe CMEPTHICTH YOJIOBIKIB Ta KIHOK B YKpaiHi
(Tabmn. 21), mpoaHai3yiTe MPUYHUHU.
Taommrs 21
KoedinienTn cMepTHOCTI 3a CTATTIO Ta BIKOBUMH IPYyIIaMH,
2012 p. (ma 100 000 ocib BiAMOBIAHOrO BiKY)

OO0wnBi crari YomoBIKHK Kiuxu

0-4 209,6 232,5 185,3
5-9 24,1 26,4 21,6
10-14 25,1 29,7 20,3
15-19 56,8 78,4 34,2
20-24 109,5 164,3 51,9
25-29 167,3 249,1 82,5
30-34 284,8 428,8 139.,5
35-39 387,5 5823 199,2
40-44 500,4 748,3 268,1
45-49 678.,0 1055,5 3441
50-54 948.1 14920 493,9
55-59 1383,2 2192,6 761,4
60-64 2012,2 3188,2 1181,5
65-69 2821,1 4422.9 1846,5
70 1 cTapie 77452 9192,2 7078,7
0-0 1460,2 1552,6 1381,0

CepenHst TpUBaIIICTb XUTTA B YKpaini B 2015 poui — 71 pik,
YOJIOBIKiB — 66,3 POKH, )KIHOK — 76,3 POKH.
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3apaannsa 3. [IpoananizyiiTe mpupogHUN pyX HacelleHHA YKpaiHH

3a Tabum. 22.
Taommmsa 22
[Ipupoanuii pyx HaceneHHs B YKpaiHi

Poku Hap oMY~ CMepTHICTB, %o Hpupomnui

BaHICTb, %0 IpupicT, %o
1860 =50 33 =17
1911 ~41 22 =19
1926 42,1 18,1 24
1940 27,3 14,3 13
1950 22,8 8,5 14,3
1960 20,5 6,9 13,6
1970 15,2 8,9 6,3
1980 14,8 11,4 34
1990 12,7 12,1 0,6
1995 9,6 15,4 -6,0
2000 7,8 15,4 -7,6
2005 9,0 16,6 -7,6
2009 11,1 15,3 -4,2
2010 10,8 15,2 -4,4
2011 11,0 14,5 -3,5
2012 11,4 14,5 -3,1
2013 11,1 14,6 -3,5
2014 10,8 14,7 -3,9
2015 9,6 15,2 -5,6
2016 9,3 13,6 -4,3
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[Ipaxtrune 3aHATTS Ne 8
TEMA: EKOJIOTTYHI ITPOBJIEMU VKPATHU TA 1i PETTOHIB

Merta: Po3rnsHyTH eKosoriyai npo0jaeMu Hamoi KpaiHd, il perioHiB
Ta BiHHMYYMHN, MOXIIUBI IIUIIXHU BUXOY 3 HUX.

3apnanns 1. JlaiiTe KOpOTKY XapaKTEPHUCTHKY EKOJIOTIYHUX
npobaem YkpaiHu:
a) 3a0pynHeHHs aTMochepu

0) cran Oaceiiny Jlninpa

96



B) A30BCBKE MOpE

r) YopHe Mope
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Il) Aerpanaaiis IpyHTIB

) Hacmiaku aBapii Ha YAEC
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3aBpanns 2. JlaliTe KOPOTKY XapaKTEpUCTHKY EKOJOTIYHHX
npobaem

a) Kapnar

0) BinHnu4unHM
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[IpakTnune 3auaTT Ne 9
TEMA: OXOPOHA ITPHUPOU

Meta:  Po3risHyTM ~— NPUYMHH ~ 3MEHIICHHS  Oi0JIOTTYHOIO
pi3HOMaHITTA,  Aerpamauii  Giocdepwu. OzHalloMuTHCH 3
MPUPOAOOXOPOHHUM 3aKOHOAABCTBOM Ta 3alOBIIHUMH TEPUTOPISIMH
Ykpainu.

3apnannss 1. Po3rnsgHyTM TepMiHM «TEHETHYHA, BHIIOBAa Ta
eKOCHCTeMHa Oi10pi3HOMaHITHICTEY. (OXapaKTepu3yBaTH CyYacHHH
cTaH 6i0JIOTIYHOTO PI3HOMAHITTSI IJIaHETH.
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3aBaanHs 2. O3HAOMUTHCH 3 MIPUPOIA0OXOPOHHUM
3aKOHOJ/IaBCTBOM YKpaiHM Ta MIKHAPOJHUMH YTOJaMH B Taly3i
OXOPOHHU JOBKIJLIS.

3apganns 3. OsnailoMuTHch 3 YepBOHOI KHHUIOKO YKpaiHU.
Bunucaru B 30IIMT BUIU POCIUH Ta TBapuH, BHECEHUX y UepBoHY
KHUTY YKpaiHu.
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3apaanns 4. O3HallOMUTHCH 13 3aTIOBIAHUMH TEPUTOPIsIMH Y KpaiHu.
Bunucaru B 30mMT HaOUIBII TPUPOAOOXOPOHHI 00°€KTH YKpaiHH
Ta BinHMIBKOT 00acCTI.
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