o). IHCTUTYT MEOAMOTKA

HALIIOHANBLHOT AKAEMIT NEJATOMNMYHUX HAYK YKPATHM

La_-‘

HacKpi3Ha 3micToBa NiHiA «EKOn102iYHaA
be3neKa i cmanuli po36UMOK» B KypCi
XiMii OCHOBHOI LUKOJ/U

T.l. BOPOHEHKO, K.n.H.,
CTapLUK HAaYKOBUM CNIBPOBITHUK
Biaainy 6ionoriyHoi, XximiyHoi Ta ¢isnyHOI
OCBITU
IHcTuTyTy Nnegarorikn HAIMNH YKpaiHu



3aBAaHHA eKonorii — BUB4YEHHA OCHOBHUX
NPUHUKMNIB KOI006Iry OpraHiyHUX |
HEeOopPraHiYHUX PevyoBUH, eHepril i IHpopmalLil B
NPUPOAHUX | CTBOPEHUX NHOAUHOIO CUCTEMAX.

KunTtra — ue Konoobir XimiYHUX eIEMEHTIB MiXK
OpraHiamamm | cepeaoBULLEM.

Biorenni enementn (H, O, C,N, S) pyxatotbca AK Y
BUrNAAI NPOCTUX, TaK | CKNAagHUX PeyoBUH



Ctannu po3BUTOK nepenbayac TaknMin PO3BUTOK BCiX KPaAiH CBITY, AKUMA
32[10BO/IbHAB 6M NOTPEOM HUHILIHLOrO NOKONIHHA 6€e3 WKoAu ANA
MOXX/IMBOCTI ManbYyTHIX NOKONiHb 3a40BO/IbHATM CBOI BNACHI
notpebu




nAa BUBYEHHA YMOB ICHYBAaHHA OPraHiamie
HeobXiAHiI 3HaHHA:

- no-nepuie, Npo ckNag, Pi3nyHi i XimiyHi
BN1ACTUBOCTI NOBITPA, BOAMWU, I'PYHTIB;

- No-Apyre, Npo B3aEMO3B’ A3KU MiXK
OpraHiamamm i cepeoBULLLEM (K 3MIHIOIOTbCA
CKNaA nosITPA, BOAWU | I'PYHTIB nicnsa
BUKOPUCTAHHA IX NIOANHOIO | YA MOXKAUBA, NPU
LLbOMY, 3MiHa iIX BNAaCTUBOCTEN?).



3akoHU b. KommoHepa (yci 3aKoHM eKonorii 3BiB Y HOTMPWN):

«Bce nos’A3aHO 3 ycim» — Npo 3arasibHMI 3B"A30K NPUPOAHUX |
CyCnNiZIbHUX ABULL, | NpOLEeCiB;

«Bce NOBUHHO KyAuUCb AiBaTUCA» — LLO € r0/IOBHOKO BUMOTOO
pPaLioHabHOrO NPUPOAOKOPUCTYBAHHSA i LLLO MU, MOKU LLO He
MOXeMO rapaHTyBaTu;

«Mpupopaa 3Ha€E Kpawe» — rnpo HEMOXKNUBICTb BTPYYaHHA B NPUPOAHI
npouecu, 6e3 BcebivyHOro ix po3ymMiHHA i 3HaHHSA, be3 WKoaAU AK
npupoAai, Tak i NtOACTBY 3arasiom;

«3a Bce Tpeba nnatuth, abo HiWo He AAETLCA 3agapMma» — Npu
NOPYLUEHHI 3aKOHY BHYTPILLHbOI AWHAMIYHOT piBHOBArM y biocucrtemi i
3aKOHY 1i PO3BUTKY 3a paxyHOK 3abe3nevyeHHA noTpeb noacTsa,
CMOCTEpPIratoTbCA 3MiHU K Y HiK Camil, TaK i B 1l OTOYEHHI.

BUCHOBOK: Nt04CTBO HE MOXe 3bepertn npupoay, a BCi 3aKOHMU |
nobarKaHHA, WO NPUNMAOTbCA KpaiHaMM € NLLE CIOBaMMU.



Maemo  HaronolwysaTu NpPpo  EAHICTb  YCIX
NPUPOAHNYUX HAYK.

3aKOH eKosorii Npo Qi3NKO-XiMIYHY €AHICTb UBOI
npupoau (cbopmynboBaHun B.l. BepHaacbknm):

ycA peyoBMHA 3emni Ma€E €ANHY (Pi3UKO-XIMIYHY
NpUpPoAy.

BMCHOBOK: WO WKIANMBO AN1A OAHIEI YaCTUHWN XKUBOI
PEYOBUHMU, T€ LWWKOANTb WU iHLIN TI YaCTUHI.

OCHOBHUW pe3ynbTaT MNPUPOAHNYOI OCBITU — LUE
VCBIAOMJIEHHA MNPUYMHHO-HACNIAKOBUX 3B'A3KIB VY
npupoAal I 1l LWiNICHOCTI.



3MICT DpOrpPaMH

7 raac. Berym

Nima —

P HPOIHAYT A
HayKa
PeuopnHn Taix
HmepeTeopeHHd v

JdemoHcTp amil

1. BzaemMoznia xap4aoB ol COOH 2 OLTOM

HapualabHi Ipo eKTH

1. XiMTH1 pesoBHHH HAaB KOJ0 Hac. (Ic HyBAHHA (KHITA) — I[e KOJo00 T efeMeHTIR v MPHp 0711 )

HAB KOJTHIITHE O MY
CBITL
MapKkoBaHHA JIadopaTopHi JocTiaH
Helesmes Hux 2. OzHafoOMIeHHA 3 MapKOBAaHHAM Hel e3MeTHIX PedoRHH (Ha mpHEMAM To6yToR X XiMIKATiB ). (Kpuririye
P EeYOBHH CTABTIEHHA 10 H(OPMaIii — HAMBAARIIA YMOBA 3I0POBOTO KHTTA. )
Tema 1. ITouaTkoBi XiMi'IHi IO HATTA
Tuctipedopunn | IIpakTHIHI podoTH
1 CYMILI1 2. PosaineHHA ¢yMIIIeli.
(omHOp ImHL, (3adpyaHeHHA — e Mo MATTAHHA HeBJIaC THBHX HOMY PeI0BHH Y Cepeqor e, MoskIuBic e 0M HIlle HHA
HeOIHO PITHL). IOBKLULIA )
Cnocobn
P O3OUIeHHA
CYMIIIE.

DiuvHI Ta
X IMFIH1 AB HIIIA.
NIMMHI P eaki i
Ta fAB HIIA.
NIMMH]
BJIACTHBOCTI
P EdOBHH

JIaGopaTopHi ZocmiaH

4. O3HAHOMIEHHA 31 3P 8B KAMH NPOCTHX 1 CKIATHHX ) e10B HH.

(IcHYBQHHA C HHTETHYHIX PeYOB HH, Iepep 00Ka MIKPOOPT AHIZMAMH I H P 03 KIIaT I JIE€H OPHPOIHIX YMOB
AKX HeMOJKITHE Hil. )




Tena 2. KHceHnn

[Toeitp4, foro
C KT

oviannnin exciiepumenin

1 BzaeMomia xapaoBoi COIH 13 COKOM KBallleHO | Kamyc TH, JTHMO HHO0 KHCTOTOR, Kedipom (VBecTH
TOCTHIAKEHHS YMOR TPOR eIeHHd P eakIiil — Mocy, 3po GJIeHH 3 pIHOTO MATeplamy).

Haeuaneni npoerinn

2. XiMMHI SR HIIA Y OPHPOIL

3. XiMFHI ABHIIA B mOGVTL

(BHRYeHHA BIUTHRY MPHPOTHHX XIMIHHX SBHII 1 AHTPONOTeHHOX XIMIMHIX OpPOHeci® Ha eKOJOTMHHI cTaH
JOB KLU, )

I[Tonarta mpo

Jleno He Tp amil

O KCHITH, 9. C'manmioB aHHA TMPOCTHX 1 CKIATTHAX P eM0B HH

OKHCHEeHH: (ITopIPHAHHA BIUTHRY HPHPOIHOTO OKHCHEHHA 1Pe3yIbTaTy JANb HOCT1 TIIHHH HA eKOJIOTFIHHI ¢ TaH
Bizaemoma HeGezmeka p HHOKHEHHA JICOBHX MOYKEK, TOPIHHA Top ) AHHKE TOIIO. )

KHCHEO 31

C KJTATTHHM H

P e"10BHHAMH.

VMoBH

I Op IHHA

Komobir Hu euneni npoerxmit

OKcHIeHY B 6. ITpoGnema 2 adpyaHeHHA MOBITPA Ta HLTAXH 03B’ 13 VB AHHA 1i

npuponl Os 7. JocIimke HHA 3 MIHH KOHIIEHTPallll BYTJIEKHCTOT0 Ta3y V KIac Hifl KIMHAT 1 I ©ac 3aHATh.
3acTocyBaHHA | (3MIHA CKIATy MOBITPA — HAKOIHIEeHHA TEITHMHHX a3l — Bele JI0 eK0JIOT MHHX KaracTpod. )

Ta 010JI0T MHA
PO KIHC HIO




EAN NINN R NANEEL |

B sl 1 RRF RN R 1

Tena 3. Boaa

Bopa, (p3HMHIBIACTHBOCTL
Boga — posuHHHHEK

PoiHH 1 HOTO KOMIOHEeHTH

Jabopamopni docnion

4. BHTOTORJIeHHS BOJHHX PO3YTHHE 13 3aJaHHMH MACOBHMH “1aC TKAMH [PO3* HHeH HX
PedoBHH. (3anmesKHICTh Ji POTHHE HA OPTaHI3M BT iX KOHIEHTpAIil. )

Haewineni npoexann

10. JocmimxeHHd PpIHMHEX 1 X IMMHHAX BIACTHBOCTEH BOJOH. (BITHE J0MIIIOK HA ()3 T HI
BJIACTHB OCT1 P HPOJHOI BOJIH )

Biaemoma BOIH 3
okcHmama. Ilomarra mpo
KHCITOTH 0 ocHOBH. IloHATTA
I O IHTHKAT 0P H.

KucmotH momn

demoncmpanii

11. BzaeMoad Kambmii OKCHOY 2 BOI0K. BHmpo0yRaHHA BOJHOTO PO3YHHY 100VTO1
PEeYOBHHH HAHKATOPOM. (3aCTOCYRAHHA BATIHYBAHHA V CUTh Ch KO MY TOCTIOTAPCTEL )

12. Bzaemomia kapSou(IV) okcHOy 3 Bomow. BumpoGyBaHHA BOOHOTO po3MHHEY I006VT01
PEUOBHHH HAHKATOpoM. (BIUME KoHHIeHTpami BYIJEKHCTIOTO Ta3y HAa CTAH BOJHOI
G10CHCTEMIL )

Madopmnopnri docnion

10. BunpoGyeaHHA BOOHEX P O3MHHIE KHCIIOT 1JVTB HAXKaropaMi. (ig mEapcbRIK
npenapar® Ha OpTAaHM JHOIHHIL )

SHaUeHHA BOOH 1 BOJHHX
POMHHE V MNOpPHPOOL Ta
JKHTT1 MoguHn  IIpobmema
yHcTol  BogH. OXopoHa
BONOHM BIO 3abpyIHeHHA
Oy HiIeHHA BOH Ha
BOJOOMHCHHX CTAHILIX Ta B
JI0 MAILIHIL YMOB ax

(3Ha*IeHHA BOJIH 1 BOJHHX POMHHE V OPHP OOl Ta KHTT1 Moanuu. [Ipodnema qucTol BoOn
OxopoHaBogoiM i1 3adpyaHeHHA OTHIIEHHA BOIH HA BOJOOYMHCHIX CTAHILIX Ta B
TOMAIIHE YMOBAX. )




8 xnac. Tear 1 Bymoea aTtoma. IepiomMHINT 3a KOH i e pio MMHa CHCT eMa XIMMHIK eJIeMEHT B

[[OHATTA IO eJIeMeHTEL
[lepiomrHa CHCTEMA

B3a¢MO3E "A30K 'Ij}',l'l,'I:lBII, B JIACTIHE OCTeT, FACTOCYBAHHA 1 BITIIITEY Ha JOBEKLTUTA XIVMIIMHITK eJIeMeHTIE TA ITpOCTIIX 1
CEJIA JHITK (TIOJIVE HIFMVOIT VTB OpeHITY

Tensa 2 XiMITHINT 3B 'S30K 16y 0B petIob HHII

3ATIeKHICTE () BIMHIX
BJIACTHB OCTe petoe 1H
EiJ TINE

KPHCT AT MHHX I'paToOK

(GameKHICTE POFIHHHOCTL TeMIEPATYPH KHITHHA i TUIARJIEHHA (ATPeraTHOr0 CTAHY 32 HY.) peU0BHHIL A 0TAKe
BILTHEY Ha JOB KA, BiT il 6y 10BIL)

Jabopamopni oocaion: O3HANOMIeHHA 3 () BIFHIMI BJIACTHE OCTAMH peuoBHH pBHOIL 6y 10pH. (MoK MIEBiCTE
MOTPATIAHHA PO3IHHHIX 1 He po3UHHHIX pevoBHH ¥ IOBITpA, IPYHT 1 B0oJ0IIVIL)

Hagaaneni npoexm

3a1eAKHICTE () BIMHIX BIIACTHEOCTeH pe0BHH B il THINE KPHCTAIMHIX [paTok. (Mo# e iKTE 3acTOCYE AHHA
peY0BHHI B 11 1l 6y J0BIL 2 0T:Ke BT BJIACTIHE OCTellL)

Temg 5. KiMbK icTE pevoBHHIL Po3paxyHRH 33 XIMIMTHIMIT (P ophy JIanIT

BimHocHa rycTHHa rasie

Popowyurod zoai

8. OfurcneHHa V riepHOIMAcH 480 KiTbKOCTI pe40BHHI B iToMOro rasy 3a H. . (O8UHcIe HHA KOHLeHTp Al CO v
BITXIIONAX aBTO.)

9. OSUHCIeHHA 3 BHKOPHCT AHHAM BiTHOCHOI I'Y cTHHH A3 8. (BIUIE Irasie 3 pisHON I'Y CTHHOK HA KIBL 0praHizsng —
4aJJHOT 0 T3y, XJI0pY, KHCHI0, BYTJTIPKICIIOr 0 rasy.)

Tenn 4. OCHOBHI KJIACH He OPTAHMEIK TIONVE

Enacnpikaia i ckima g
Heopr aHMHIX CTI0JIYE

(3B 'A30K BJIACTHE OCTeIl peuoBH PisHIX KA ik 3 0e3IIe KOK BHKOPHCT AHHA I1 IX MAa PKYB AHHAM )

@ I3aHL Ta XinadEH Jensouc il
B JIACTIE OCT1 OKCITIE . 8. B3aemogig oKCHIOE 3 B0JoK. (Y TEOPpeHHA KICJIOTHHY J0I0IE, I¥ BIIIE HA JOBKILIA.)
XiMivHI BIIACTHEOCTI JIBopa mopii docion

KHCIOT 1JyTiE. Peakina

6. Peak1nig ofMIHY MK COIAMII B postIHIL. (BIUIE XIMFHITX pedoBIH HA eKOJOTTHIN ¢TAH JOBK LI 1 ToMe 0cTa3

HeHTpaIBalil opraHiMy. OOMIH pedoBHH B OPTaHBMI i IpHpogL.)

3ax0m Ge3re K ITim uac | Josst suifl excnepMenin

podoTH 3 myraniL 1. Tig Ha cik OypAka UM UepBoHOTOJ0B0] KAIIyCTH JEMOHHOTO COKY, OLTY, POSUHHY XapduoBol COI, MITBEHOTO
KIHCTIOTAMI posurHy. (MEIIE iCTH 3aMIFEI 9HCTHY XIMEHITX petloB HH IPEpo JHIMI CEI,J0BFMEL )

I'eHeTHrHI 3B 'A3SKH Mik | (Bl peuoBHHIL 0 ICHYHOTH ¥V OpHpodi MalOTh () BHKO-XIMFHY €JHICTD, B3a€M03aTIe KHICTD 1B32€MOSE A30K.)

0CHOB HEMI K.JTa CAMIT

HeOpPr AHIHIIX CTI0JYK

IlonEipeHicTE ¥
IpHPpOoTl Ta

Hagaaneni npoexn
2. Brime XIMIMHIX (NOIYVE Ha JOBKTLIE i 300p0E A JTHOTHHEL




9 knac Teamr 1 Posdaimna

ITomaTTa mpo
JICTIE pCHI CHCTEeMIL
Komoimggl Ta icTHHHI
POSUIHIL Cy crieH:i,

eMYJIBCIL aepozari

JONMALIHIET e KCIIe pinve HT

BiroTopMeHHA KOMOITHIX pOSUIHE (KeJle, KICITE TOIo).

HapuaneHi npoekTH

1. BupOoIVEAHHA KpPHCTATE coteil (3 TBOpeHHA T[IPHPpOIHIN (CKATaMVyUIeHHT BOIH, TPITOTYBEAHHA DRI 1
AHTPOMOreHHHX  (CMOT, eMYJIBCH — KOCMeTHYHI, Jakodapbokl, JMEapceKl BHp0OH)  WICOIEpcHIK cHeTeM. Ix
THMUAC 0B HET | Heo S0pOoTHINI BITIHE Ha JOBKULTE. VY TEOpeHHA CTAJIAKTIHTIE Ta CTAJIAIMITIE. )

FOTUIHHICTE,
POFIHHEHHA pet0BHH.
FisHi TIN pOo3IHHIE

IcHYE AHHA HPHPOJHIX BOJHIK 00 ¢KTIB 3 p BHOK KOHLIEHTPALICH 1 cCEIaToM. BHCHXAHHA COMTOHHK 03ep iMopiB 11
IHIKHE HHA B iqoBimHo 1 ¢ opit i gavens 1 max1 B iMHOE e HHE 3HIK I IIPHPOIHIK 06 '€KT B

EnexTpomTi i1
HeeeKTposori. EIIC,

HapuaeHinpoekTHH

1. ENeRTpoIiTH B CYyYacHHY aKYMYJHTOpAX. (EopHCTYVE aHHA TadMIPH PO OIHHOCTL KIICTI0T, COMIeil 1 0CHOB ¥V B0
A9 BIBHAUEHHA 1 “IICTOTH (HASBHOCTI ITeBHIX FOHE ). CIUIBEHI KICT0TH 1 0CHOBH — Pev0BHHI HedesleuHi 17
OpraHGMIE. )

3HaveHHA pH 1
XapaKTe pPHCTHRH
KH{JI0THOT 0 9H
JIYAHOC0 CepeJoBHII

JIaGopaTopHi J0CITimI

1. Buse neHH# fionie H ta OH” y posupHaX. 2.3. JocoipxeHHa pH.

HapuaeHiIpoekTH

4. MocnimgerHa pH (BaxmieicTs 3HAHL rpo pH opripogHoi Ta ¢TI Bod, HTaxen shviHEL KHCTIOT HOCT 1
cepe JOBIHIRA. 3HaTeHHA pH v ¢ BiomTor MHIX p THHAX 0praHisMYy, MPHSHHI | pe3yJbTaTH X 3MIHIL)

Peaxuiii o6MIHY MK
POSUHHANMI
eTEKTPOJITIE, YMOBH X
nepedry

JeMOHCTp AL

3. Peakifi o0MiHY MEK eTeKTpOIIITAMI ¥ BOJHIIX POIHHAY.

JIaGopaTopHi J0CITimI

4-6. Peak1il 06MIHYy MK eJTEKTpOIITAMI Y BOJHIK pOsIHHAX. (Komoodr eneneHTE v OpHpoIgl OxopoHa JoBKLLIA
B 11 HATX0 LK eHHA HeBJIaC THBIX Il pedok HH. 3He IIK0 LK eHHA pOFUIHHIE ITepe I BIUEEOM IX ¥ KaHAIBALH )
IIpakTIrHI podoTH

1. Pear1fi fioHHOT0 06MIHY MER e Jle KTPOJIT aMI ¥ B OJHITX poFOHAX. 2. Po3k 'S3VE aHHA e KCIle pHMe HT ATTBHIX 32 AL
(3a0pyEHeHHA B0 M eJPRTPOIITAMI | DpoIyKTAMI K B3a¢ MO0, BigkaagaHiig He posuHHHIX Ipo Oy KTIE e akLiin
FIOHHOr 0 00MIHY ¥V IPYHTI I Ha JHI B ogoivd Mo ERicTE XIVIMHOD 0 0WIIIPHHA B OL)

Axricai HA
Jeqrl FIOHIL
3ACTOCYBAHHA AKICHIK
peaKLIiil

peakLiii

JIaGopaTopHI J0CITiMI
7-9. BHAB e HHA HoHIE v po3aHHL (KoHTposE 3a 30 0py aHe HELAM [PHPOIHIK 08¢ KTIB — II0B ITpA, B, TPYHTIE. )




Temq 2. XinaiaHi peakwrii

Kmaci ik aria
XIMIMHITX peakLil

JeMOHC T ALl
4. Pear1di po3kmajy, cIOJYUeHHS, 3aMINeHHT, 06MIHY, eK30- Ta eHI0T epMiIHi peariii (IIprEma i peakiiiii pisHIr
TIIOE ¥ IpHpodi I'e ox VNGUHINT KOSI008 T efleneHTIR ¥ IpHpoIL)

JKIICHO-B ITHOBHI

(OKIICHO-B ITHOBHI peaKIIii B 0praHizMif y He KB il rpipoai. ITpolie o 0KHCHe HHA i BiTHOR e HHA — 9K 0JJHe Iime v

pe AKLAL THITPIMVAHH]L G AJIAHCY JOBKULIA. }

JHAUeHHA OKHCHO- | (ITpoLe cH posKIIaZy, TOpIHHA, MIXAHHA I THHITTA — OKHCHe HHA. OTpHMAHHA IICTHX pevY0BHH (MeTAMIE 3 py ) —

B THOBHIIX IpoLIecis BITHOEJIEHHH. )

ExsorepmiuHi i | HapuanbHi MpoeKTH

eHIOTepMiYHI  pearifi. | 9. FHooTepMimHi peakui Ha oryviadl mopEi 10, ExsoTepMEHI pe aKLHL B KITT € TISTEHOCTL AAHBIY OpraH BMIE.

T epMox vitTHe (N iviH1 ABHIIA — Te pMOXIVMEHI potieci «Bee Mae KyCE TBATHCA) — MOACHeHHA 32K 0HY TepMOJHHAMIEKH. « Ve
piB HAHHA [I0E ' A3aHe 3 Yo — BIILIEHHA 1 IIOMTIHHAHEA eHepril g 9ac XIMREOI pe aRIil)

ObdoporHi fiHeoSo0poTHI | JenoHcTp Al

peakLiii 5. 3aneHICTE NBHIKOCTI peakLiii Me Ta OB (LIFHE, MAaTHET, 327150) 3 XT0PHIHO K KICTIO0T 0K B i aKTHEHOCT I Me TATY.
I 110K icTE XIMIEIHOI JIaGopaTopHi JocTimE

peakiii, 3a7eKHICTE
LB HIKOCTI peakLi B i
PI3HIX YHHHHEK B

10. BIUIHE KOHLIe HTpaLlil i TeMITepaTypi Ha MIBHOK iCTE pe akLil IFHKY 3 XJI0 PHIHOK KIHICTI0TOH.

IpakTirmsi pofoTn

3. Bk pBHHX YHNHHHKIE HA OBHIKKTE XiMMHIX peakifil (IloAcHeHHA NpHpoIHIN ABHIN 9K 000pOTHI 1
He 000p 0THILX peakIfiil AHT pOIoreHHIT BITEE HA “IHHHKH, 100 SMIHIKOTE INBHOEK iCTE XIMIMHEITY peakLiiL)




Tema 3. TI09aTKORI MOHATTA [P0 0praHMHI CII0TY KIH

T'opirrs
BYTJIEEOJHIB

JeMOHCT paLii

7. TopHHA ma padg HY, BIBHAYe HHA 0o AKICHOT 0 CKIIAAY 32 MpoJyKT aMIE 3TopAHHA. (IIpoayETH 3T opaHHA Oy Ok -AK I
BYTJIEBOJHIB MOTIPIYE CKJIAL 0B ITpA. Hap e 1eHHA, 414 N0piB HAHHA, CKJIAJY MpoJyKTIE ropiHHA J¢peBHHI, a3y,
OeH3HHY , MBe THHOT0 IMAJIHE A pO3BHE A€ KPHTIMHEe MIICTTEHHA 000 3ry0HOr0 BIVIEY KKHOI 3 3a3HaTeH0] CHPOBHHIT Ha
OpHpoay. )

ITonarra mpo
MOJIiMepEL
IlomieTIIIRH,
Horo
32CTOCYBAHHA

JeMOHCT paLii

8. O3HalloMIPHHA 31 3pa3KaMIl BHPoOIE 13 [0TieTIUIeHY. BIIgB e HHA B 711 CTHB 0CTe 1 I107Tie THIRHY.

HapuameHi npoekTi

11. BemopHcT aHHA NOTMepiB: ek oMIoro-e KOHOMIMHH AcTeKT.

(IIpodmenet, II0B 'A3aH1 3 TepMIHOM Y TIULI3ALILI YH [I0BTOPHOI0 BHKO PHCTAHHA IToIve pis. Mok mieocTl 1 roTOBHICTE
TPOMAJAH HA 3aMIHY CHHT eTHMHIX [oJIMep B TIPHpOIHEMEL )

[LomnnipeHHA
BYI1eE OMHIE ¥

[pripogi IlpmponHi

HapuaibHi rpoes i
12, AMbTepHATHEHI LKe peJIa eHepril
(IIrTaHHA P pO3TIAJAKTECA

LA € pe JIa 1) BirepIHIicTE BYTTIEE 0JHEE 01 CHPOBHEI («HIIT0 He JaeThcA Japonp:);
BVIJIEE OOHIB, IX 2} 3adpy HeHHA NOBEK UL P OJYETAMI HAd) TOIe pe podkI (¢ ce TI0B ' A39H0 3 YOIy ),
B2 CTOCYE AHHA 3) I'asy31 B HK 0PI TAHHA — 3MIHA [IPHOPITeTIE )
[[oHATTA M0 (IhrraHHA 00MIHY pe'0BHHE OpCAaHisMI— IHTe IpaliiHITT KOoMITOHeHT HABIAHHA. )
[TOPTI,
foapOOHOB i
FIICTIOTIL, KIPIL
BYTJIEE O
3ry6Ha gia (I exaHisnM 3ryOHOT 11 AJK O OTH, AK 9acHET MPHEIAT MOpYIIeHHA 0AIaHCY B eKOCHCTeML)
AJIK 0T OJTH) HA
opraHBM
JIHO JITHED
3acTOCYBAHHA JeMOHCT paLii
eTAHOEO1 9. i eTaHOE 0 KICIIOTH HA MK aTopiL 10, B3aeMogia eTaHOE 01 KHCTIOTH 3 Me TAJIAMI, JIVTaMIL
KHCIIOTH IIpaxririHi podoTi

1. BracTHE OCTi eTAHOB 01 KICTIOTIL
(3B 'A30K 32CTOCYE AHHA OL[TOR 01 KHCIIOTH 3 11 XIMIHIMIL BJIaCTHEOCTAMIH | BITTHEOM INPOIYKTE peakilil Ha opraHisM
MO MEETL. B esnedHIicTh BHE 0PEHCTAHEA Me TAeE 01 TapH 119 MAPHHATE, KOHCePE B Ta MK MpoIyETIE, 110 MiCTATE




Binmi ka pioHOB i
KHcroTiL Miimo,
HOro cEMIag,

JOVIALIHIT e CTIe PENIEHT
2. ITopipHAHHA MIFTHOT Jii MITIA TA MIPATIEHOTO MOPOIKY B IMIBHAHON 0 BHPOSHHKA.
Hapuanmesi npoekTin

MITHHA T 14. BUTOTOB e HHA MITIA 3 METTBHOI 0cHOBIL 17, X IMITHIGT ¢k 3acodiB JOrmamy 3a poToR 0K MTOPOAKHIHOK.
(B pITIMHe cTABJIPHES 0 BHOOPY MITTA. BIUmE Ha JOBKULIE CTIHIX B 01, 1[0 MiCTATh MITILHITT p 03UHH pISHOI 0 CEJIAOY. )
Arpii (IlopyieHHA 0OMIHY peY0BIHH, I0B'S3aHe 3 BARIBAHHAM IIPHPOIHIY 1 MOporeHi30B aHIX KHPIE — IMOPYIIEHHA JIAHKI
Bionmoriua pomik| saraibHOTO 00NMIHY PpeI0BIH V 0B K. )
AKHPEB
Byrnmeeomr: JIadopaTopHipomimL 14, B3aeno ia K poxmMAaTo 3 foJomM.
3aCcTOCYBAaHHA J0 IAILHIE e (TIe PINEHT. 3. BHAE e HHA KPOXMATIO B XapUoBHX IIPOIYETAX.
BYTTIEBOTIE, HapuameHinpoexTiL 18. JIpyre :KUTTA IIaIepy.
ixxq GiomorituHa | (ByrieBom — AK (HPOBHHA ITH0K03IL HopMyBaHHA BAHE aHHA BYTJIEB 0B — IIIIAX 10 TT0Mepepke HHA 3aXBOPHBAHHA HA
pos HiadeT. Ilepepodka MaTepia ik — YacTHHA KOJIO 00Ty petloBIH.)
BimeaL ITpaKTIrEHi podoTH
Biomorrita 2. BIABIPHHA 0praHMHIX (TIOYVE YV XapUY0BHX IMPOoIyKTAX.
poe HapuameHinpoerniz 13. ExoTpod onoria — Hayka Mpo eKomorfHo GesredHe xapays aHHAa. 15, oK eHH XIVICHOT 0
AMIHOKHCIIOT | CKJIagy TKL 16, X IMIMHIE CEIIa0 K YE AJbHHK I'VMOK.
OiNKiB. (B im0k — ogHA 31 CKJIAJ0B HX 9IAacTHH LK /B0 iHH. K pHTIFHe cTagMeHHA 00 e T («Himo He JaeThoa Japobo). «3 ce
3HAa1e HHA 0B ' A32H0 3 V¢ IV - MIL Te, I M IMO.)
OpraH MHIX
CIIOJIVE
3aXI1CT NoB Kind | HapaaneHi poekTi
B I CTIIKITX 18. Jpyre :KHUTTA IIATIEDY.
Opr aH MHHX 19. zxepena opraHrMHOr 0 320pY THeHHA Te pUTOpiirpoMam (MIEKpopaiioHy ).
3a0pyaeroB adie | (MoEMECTE 3a3310TY J0BKUTNA T4 01Hif 1 10 MEHI. 3ac00H 1 Ipe e TH, 0 MicTATE C03))

C03




3aoaua Interpairis xiMii (Tema «3HaYEHHS BOJIM 1 BOJHUX PO3YMHIB y MPUPOJ1 Ta KUTTI
JTFOTMHMU. ), 610JT0T11 (TeMa «3HaueHHsI KOMIIOHCHTIB XapuoBUX MPOIYKTiBY», «KUBICHHS 1
TpaBJIEHHs.»), reorpadii (Tema «Minepanu. I'ipcbki nopoau», «Boau cyxonony — mOBEpXHEBI
1 A3€MH1.»), MaTeMaTuku (Tema «KoopauHaTtuny).

Cmumyn. Y Mara3uHi BEJIMKUM BUOIp MATHOI 1 MiHEpaJbHOI BOAU. YU MOKHA KYITUTH OYJb-IKY
JUTA 33I0BOJICHHSA CIIparu?

3micm. 1. 3 HaBeJICHUX €TUKETOK BUOEPITh Ty BOAY, IKY MOKHA MTUTHU: a) IIOJICHHO; 0) XBOPOMY 3
M1JIBUIICHOIO KMCJIOTHICTIO NUTYHKY; B) IT1J1 Yac JIIKYBaHHS CEPIIEBO-CYIUHHUX 3aXBOPIOBAHb;
I') JJIsI TABUILEHHS IMYHITETY 1 3arajbHOr0 3MIIIHEHHS OpraHi3MYy.

2. YCcTaHOBITh Ha KapTl PEriOHU MOXOKEHHS BOIH.

3. ITo3HauTe Ha KOOPAWHATHIM IUTOIIMHI TIOKa3HUKK BMicTy Honis K*, Ca?*, I-, Mg?*, SO,%",
HCO;". Bu3nauTte HalO11p11€ 1 HAUMEHIIE 3HAYE€HHS KO)KHOTO 3 MOKa3HHUKIB.

4. Knacudikyiite Boay 3a IpU3HAUCHHSIM.

Ingopmayis. 3a ctyneHeM MiHepasi3aiii BUAUISIIOTE 3 KaTeropii MUTHOT BOJIM: BOAA, JIKYBaJIbHO-
CTOJIOBA MIHEpaJibHA MMMTHA BOJIA, JIIKyBaJbHA MIHEpaIbHA MUTHA Boja (Tab. 1). JlikyBanbHy
MIHEpaJIbHY NUTHY BOAY KIACU(IKYIOTh 32 i1 Al€l0 HA opraHi3M (Tad:m. 2). 3arajgbHa
MIHEpai3allis BOIU — Iie YMICT coJier (1) y 1 j1 Bogu. 3araibHa KOPCTKICTh (TBEP/IICTh) BOAU
— e ymicr onis Ca?* i Mg?*. 3aransHa JIy)KHICTh BOIY 3BHYANTHO BU3HAYACTHCS TiIBKU
nonamu HCO;™.



Tadmoia 1
E nacid lkalyd ITHTHOL B 00H

ITorasHIE EaTteropia e oau
CTOJIOBEA ITITHA, | JTKYBAaJBHO-CTOMOE A JOKYE allbHA MiHEepaIbHA
T/ MiHe paJbHA ITHTHA [ETHA
3arajbHa =1 1—10 =10
MIHepAIBa g
BxuE aHHA T o1me HEE K OCBEKANYHII HATOIT | 3a MPIBHAYMe HHAM JIKA pA
CTI0ZKHE AHHA 280 B JIKYB aJIbHO-
[P0 (p UTaK THEHITK. LIUTAX
Ofne:keHHa  [O6me:xeHb He Ma€ | He Simeimte 1,5 1Ha qo6y [I'eThea Ky pooM 3a pesKHMOM

a) ¢ MopIIHHCRY a0

Tadmme 2
Briymi MKYEAIBHIX MiHepaIbHIK MITHIX B O

ITokasHIK Biyg Bom1

KapboHaTHa CHITK AT HA E opHa
Awommiion [ HCO,” 804" H3BOy
afo pevoBIHA
Hia Ha JIKye Mae agcopOuiiHy, B STRYIY, JOKy € cepLieB 0-Cy MIHHI
OpraHBM Opr aHII 3He 50HOEOYY, 30 (TIOK TVIIBY, | 3AXBOPEOB AHHA

TPaBJEHHA | MPOTH3AMAMbLHY k0

) «¥ apTaTchbka I epelbHas

) «IlonAHa KTl enbs

B) «[loNTaBCEKA MKeperTEH %



