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ABtop:_ Bacunpea M.I'. crapumii Bukiagauy kadenpu ximii HaBKOJHUITHBOTO
cepeioBuINa

(mpizBuIe, iHimiaNw, IOCaia, HAYKOBHU CTYIIiHb, BUYCHA 3BAHHS)
[ToTouna penakiisgs po3rjisHyTa Ha 3acigaHHi kadenpu XiMii HaBKOJWIIHBOTO
cepenosuia Big «27» cepuus 2020 poky, mpotokon Ne_1

Buxknamau: nexkmiiinuii Moayias — BacuneeBa M. .. crapiinii Bukiagad kadenpu ximil
HaBKOJIMIIIHBEOT'O CEPEIOBHUIIA

(BUI HABUANBLHOTO 3aHATTS: MPi3BUILE, iHIIIANH, T0CA 1A, HAYKOBUH CTYIIiHb, BUCHA 3BAHHS)

1abopaTtopHui MOayJb — BacuiaseBa M.I'., cTtapumii Bukiagad kabenpu
X1M11 HAaBKOJIMIITHBOTO CEPETOBHUIIIA

(BUI HABUANBEHOTO 3aHATTS: MPI3BUILE, iHIMIAIH, II0CAIa, HAYKOBUH CTYIIiHb, BUCHA 3BAHHS)

Pertensent:  CodponxkoB O.H. 3asBigyBau kKadeapu XiMil  HABKOJUIIHLOIO

CEepPEJIOBHINA, JOKTOP TEXHIYHMX HAYK, Ipodecop
( mpi3BuIIe, iHINIANH, TOCaqa, HAYKOBHUH CTYIIiHB, BUCHA 3BAHH)

[Tepenik monepenHix peaakiiii

[Ipi3BuIa Ta 1HILIAINA ABTOPIB Hara, Ne mpotokoiy Jlata HaOyTTs
YUHHOCTI




1. ONUC HABYAJILHOI TUCLUIJITHUA

MerTta

@dopMyBaHHS y CTYJIEHTIB MOBHOI'O YSBJICHHS MPO XIMIYHUI CKJIaj
OPUPOAHUX BOJ Ta 3aKOHOMIPHOCTI MOTrO 3MIHHM TiJl BIUIMBOM
OPUPOJIHUX Ta AHTPOIOTEHHUX (PAKTOPiIB, MPO LUIAXU BUPIIICHHS
aKTyaJlbHHX TMpOoOJeM perioHalbHOI Ta MPHUKIATHOI TiIPOXiMii,
dbopMyBaHHS y CTYJICHTIB IUIICHOTO CBITOIJISIAy Ha OCHOBI
Cy4YacHHX 3HaHb OO0 ySIBU MPO 010XIMIYHI MPOIECH, PO XIMIYHHIMA
CKJIaJ] OCHOBHHX IIPEJCTABHHMKIB TiIPOOIOHTIB Ta PO3yMIiHHS
CYTHOCTI MpOIECIB, L0 BIAOYBAaIOThCA B IXHIX Opra”izmax, a
rojoBHe — (opmyBaHHS 0a3M 3HaHb Cy4aCHOTO CTaHy TiApo- Ta
010XIMIYHUX MPOOJIEM Ta TBOPYOTO BiAHOIICHHS JI0 iX BUPILICHHS.

KoMmereHTHICTD

K 31 3patHicTh BHSBIATH XIMIYHHH CKJIaJ TPHPOTHUX BOI,
dakTopu ¢GopMmyBaHHS iX XIMIYHOTO CKJIaAy Ta O3HAHOMJICHHS 3
OCHOBHUMHU METOAAMU TiAPOXIMIYHOTO aHalidy, TigpOXiMiYHUMHU
METOJAMHM JTOCJIIJKEHHSI.

PesynbTar
HaBYaHHS

P 3101 3naTtu OCHOBH TiIpOXiMii, OpraHigyHOi Ta G10JIOTIYHOT XIMiT;
OCHOBHI 3aKOHOMIPHOCTI (DYHKI[IOHYBaHHSI BOJHHX CHCTEM BMITH
KOPUCTYBATHCS JIAOOPATOPHUM O0JIaJTHAHHSM; BOJIOJIITH HABUYKAMU
po060TH 3 Ta0OPATOPHUM OOTaTHAHHSIM.

ba3oBi 3HaHHS

1. TeopeTtnuni OCHOBH TiIpOXiMii — (PI3UUHI Ta XIMIYHI BIACTUBOCTI

BOJIM, EHEPTeTUKY MPOLIECIB PO3UYMHHOCTI, BIIACTUBOCTI PO3YUHIB

HEEJICKTPOJIITIB, EJIEKTPOJITIB, KOJIOTTHUX PO3YHHIB,

CJIEKTPOXIMIYHI TPOIECH Y BOJHUX POIUMHAX.

YMoBU (popMyBaHHS XIMIYHOTO CKJIAAy MPUPOIHUX BOJI.

[ToHSATTS PO T1APOXIMIYHUN PEKUM BOJIHOT €KOCUCTEMH.

OcoOnuBOCTI XIMIYHOTO CKJaay BOJ arMoc(epHUX oOmajiB,

PIYKOBOI, 03€pHOI, MOPCHKO1, OKEaHIYHO1 Ta IMiI3EMHOI BOJIH.

5. OcHOBM TPUKIANHOT TiAPOXiIMii Ta METOMIB TiAPOXIMIYHUX
JOCITIIKEHb BOJHUX €KOCHUCTEM.

6. TeopernuHi OCHOBH CTATHYHOI 1 TUHAMIYHOI 010X iMii.

7. BynoBy Ta BJIacTUBOCTI OLIKIB, JIMIIB, BYTJIEBOIIB.

8. ®i3uK0-XiMi4HI BIACTUBOCTI JKHPIB.

9. Bynony, knacudikariito, ¢hi3MKO-XiMi4HI BIaCTHBOCTI OLIKIB.

10. ®yHkI1il Ta 6i0NOTIYHE 3HAYCHHSI BYTJICBO/IIB.

11.BnacTuBocCTi Ta XIMIYHY MPUPOIY (PEPMEHTIB.

12.Mexani3m nii epMeHTIB Ta KiIHETUKY (EPMEHTATUBHUX PEAKITiil.

13.Mexani3m izionorivHoi Aii Makpo- 1 MIKPOEIEMEHTIB B
akTuBaii gepmenraruBHux mpoiecis; Bmict O, N, C, P, H, S B
oprati3Max riipoOiOHTIB.

14.TloHsATTS PO 0COOIUBOCTI Ta B3a€EMO3B’ 130K OOMIHY PEYOBHH.

15.0cHoBH  MeTabONIYHMX TIPOIECiB, IO BiIOYBAalOTHCA B
opratizMax TiipoOiOHTIB (IMHAMIYHY O10XIMII0).

16.OcHOBHI MOJOXEHHS TEXHIKM OE€3MEeKU MpU TIAPOXIMIYHHUX Ta
O10XIMIYHUX JOCIKEHHSIX.

B own




ba3oBi BMiHHS

1. OTtpumyBatu pe3ysibTaTd TiAPO- Ta OIOXIMIYHUX JOCHTIKEHb Y
naboparopii.

2. BupaxaTtu pe3yiabTaTH XIMIYHOTO aHami3y BOIW (CKJIaay iOHIB,
PO3YMHEHMX Tra3iB, OIOTEHHUX E€JIEMEHTIB, OPTraHIYHUX PEUYOBHH,
MIKpOEJIEMEHTIB, pall0aKTUBHUX PEUYOBUH Y MPUPOTHUX BOJAX).

3. Busnawatu TBepHicTh BOIM Ta 3aCTOCOBYBAaTHM MeToau il
YCYHEHHSI.

4, Y3aranpHIOBaTH MaTeplaj T1APOXIMIYHHUX JOCIIIKEHbD.

KnacudikyBatu npupoAHi BoAM 3a XIMIYHMM CKJIaJOM Ta

MiHEpai3ali€ro.

O1iHIOBATH SIKICTh BOAM JJIs PI3HOMAHITHUX ITJIEH.

Po3B’s13yBaTi po3paxyHKOBI 3aBAaHHS 010JIOTTIHOT XiMii.

KnacudikyBaTtu OLiKi, JIiMigH, BYTJIeBOAM, BiTaMiHU, PepMEHTH.

SlkicHe 1 KUIbKICHE BHM3HA4YeHHS OLIKIB, JIIIJIB, BYTJICBO/IIB,

dbepmeHTIB.

10. BusnauenHs (i3UKO-XIMIYHUX KOHCTAHT Y T1IpOOIOHTIB.

11.KinpkicHe BH3HA4YEHHS BMICTY MIHEpATbHUX PEYOBUH B
OpraHi3mi.

12.3po6utu BipHI BUCHOBKM Ha OCHOBI IPOBEACHUX AOCIIIKEHb Y
naboparopii.

o1

©o0oNe

ba3oBi HaBUUKH

1. OTtpumanHs HaBUYOK MPHU poOOTI 3 TAOOPATOPHUMU MPUTATAMH,
XIMIYHUMH ~ peaKTHBaMH, TIOCYJOM Ta  (Hi3UKO-XIMIYHOIO
anaparyporo y riipo- Ta 010XIMIYHUX JOCHIIKEHHSX.

2. 3acTtocyBaHHS TIPAaBWJI TEXHIKM OE3MEKH MpPHU BUKOHAHHI TiIpO-
Ta 010XIMIYHUX JOCJII/IIB.

3. OtpumaHHS HABHUOK 3aCTOCYBAaHHS METO/IIB aHATITUYHOT XiMii y
T1APOXIMIYHHAX JTOCITIKEHHAX (TUTpYyBaHHS, METOIU
rpaBIMETPIi, AKICHI peaKirii).

4. IlpurotyBaHHSI PO3YMHIB ISl TPOBEJEHHS SIKICHUX pEaKIiil y
O10X1Mii.

5. Cxmamatu ¢opmynu Tmpu  kiacudikamii  OiIKiB, JIMIAIB,
BYIJIEBO/IIB, BITaMiHIB, ()EPMEHTIB.

[ToB’s13an1
criutadycu

[Tonepenns
JIUCIIMIUIIHA

«AKBaKyJIbTypa NPUPOJHUX BOJONM»

Hacrtynna
IUCIMIUIIHA

«["1mpoOionorisy.

KinskicTs rogua

Jlexuii — 2 roguy;

JlabGopaTopHi 3aHATTS — 4 TOIUH;
Koncynprarnii — 8 roaus;

CamocrTiiiHa po6ota cryaentiB — 106 roguH.




2. IPOT'PAMA HABYAJIBHOI IUCHUILIITHA

2.1. JlekuiHi MoOxyJ1i

Kon

Hazgpa MOAYJIA Ta TEM

KinekicTs rogua

AynuTopHi

CPC

HacranoBHa nexmis

2

3M-JI1

OCHOBH TiAPOXIMII.

1.

6.

[line Ta 3aBmaHHSA TiApoximii, 1 3amadli Ha
Cy4aCHOMY €Taml 1 TOoAaJbIll TEPCHEeKTUBU
po3BUHEHHS. Poiib rigpoxiMii y rocrnojiapcbkomMy
PO3BUTKY Y KpaiHHU.

Teopernuni ocHoBM rigpoximii. Boma sk
PO3YMHHHUK. ByJ10Ba MOJIEKYyJIM BOJIH, 11 CTPYKTypA.
BonueBuit 3B’s30k. XimiuHi, (Gi3WdHI, aHOMaJIbHI
BIacTUBOCTI Boau. CTpyKTypa BOAM Yy pIZHHUX
arperaTHux craHax. [3oTomu Boau.

[Ipupoana Bojma — 0araTOKOMIOHEHTHUN PO3UYMH.
Knacudikamis nomimok Boau 3a ix (da3oBo-
JUCTIEPCHUM CKJIQJIOM.

YMoBHu dbopmyBaHHS XIMIYHOTO CKJIaJly
MPUPOTHUX BOJI.

3aragpHa XapaKTEpUCTUKA XIMIYHOTO  CKJIAy
npupoAHUX BoOJ (po3uuHeHl rasu, pH, pemokc-
MOTEHINaJ, OCHOBHI HWOHHM, MIKPOCIEMEHTH Ta
paJloaKTHUBHI €JIEMEHTH, OIlOreHHa pEeYOBHUHA,
opraHiyHa pe4yoBUHA, 3a0pyAHIOBAILHI PEUOBUHU).
OOpobOka pe3yabTaTiB XIMIYHOTO aHaji3y BO/I.
Knacudikanii npupoaHUX BOJ 32 MIHEpaNi3ali€lo
Ta 3a XIMIYHUM ckiagoM. ['padiuni 300pakeHHs
JaHUX Tpo XIMIYHUK ckiaan Boan. Dopmyra
Kypnoga.

PerionanbHa rigpoximiga (aTtMocepHUX OMaIiB,
pIYOK, 03€p, BOJOCXOBHUIN, MOPIB Ta OKEaHIB,
MIJ3EMHUX BOJ).

[Tpuknagna rigpoxiMisa. Bumoru no ckmany Boau
1pH 1l BAKOPUCTAHHI.

[TinroToBKa /10 TECTOBOTO KOHTPOJIHHOTO 3aBJIAHHS

0,5

2,5

3M-J12

OCHOBHI CTPYKTYDHI KOMIIOHEHTH T1IpOOIOHTIB

(ctaTnuHa 010XiMis)

1.

binky, amiHOKMCIOTH Yy CKJIaai TiApoOIOHTIB.
XiMiYHI ~ BJACTUBOCTI  aMiHOKHCHOT. Di3uKo-
XIMI4YH1 BJIacTUBOCTI OLIKIB. OcaKeHHs OUIKIB.
3aranpHa Xapaktepuctuka minigiB. [Ipocti mimiau.
Cxamai Jimiay.

3aranpHa  XapakTepUCTHKa Ta  Kiacu@ikaris
ByrieBoaiB. Monocaxapuau. Jlucaxapuau Ta
MOJTiCaXapu/JIu.




4. ®epmeHTH — OIOJIOTIYHI KaTaidi3aTopu OUIKOBOI 3
npupoau. BmactuBocti  depmenTtiB.  bymosa
dbepmenTtiB. biomoriuna pons. Knacudikarris
dbepmeHTIB. BHYTPIIHBOKIITUHHA  JIOKaIi3allis
dbepmenTiB. [IpakTuuHe BUKOpUCTaHHS (PEPMEHTIB.

5. 3aranpHa XapakTtepucTuka BitamiHiB. [ToHsATTS nipo 3
BiTaMiHH. KupopozuunnHi, BOJIOPO3YMHHI
BiTaMiHHU.

6. Pons  ropmoniB. TopmMonu  rimopizy Ta 3

MIIITUTYHKOBO1 3aJI03M. [HIINI rOpMOHHM O1IKOBO1 Ta
HEO1JIKOBOI MPUPOIH.

7. MiHepanbHi PEYOBHMHM B CKIIAJi TigpOOIOHTIB. 2
Bwmict Ta enementapHuii cknaj. biojoriuna poib
MIHEpaJIbHUX PEUYOBUH Ta iX BMICT B TKaHMHAX
riapo6ioHTIB. MakpoeneMeHTH Ta MiKPOETIEMEHTH

OcoOaMBOCTI Ta B3a€MO3B’SI30K OOMIHY PEYOBHH B

Oprasizmax riipo0ioHTIB (AHHaMiYHa 0i0XiMisl).

1. OOMiH peyoBHH Y TiApOOIOHTIB. 2

2. MonekymnsipHa oprasizaiis KJIiTHHH.
ITigroToBKa /10 TECTOBOT'O KOHTPOJILHOTO 3aBJIaHHS 5
[linroToBKa 10 iICIUTY 20
Pa3zom: 2 76

Koncynpbramii: m’staums, 3Hamenauk, 14.30-16.00
Cr. Buki. BacunbeBa Mapuna I'eopriieaa. SKype: razmargo27.

2.211pakTnyni (1aGopaTopHi) moay.ui

KuipkicTs roguHa

Kon HasBa monyins Ta Tem Aymiropri | CPC
3M-JIa61 ' APOXIMIA
JlaGopatopHa po6oTa Nel
«Berynne 3amsrra.  Texuika Oe3neku  mpu 0,5 2

MPOBEJICHHI TIAPOXIMIYHUX JIOCIIKEHb. Nonu
BOJIHIO Y TIPUPOJAHUX BOAax. BoJHEBUI MOKAa3HUK.
Metoau Bu3HaueHHs pH y npupoHiit Bogi»
JlaGopatopHa po6oTa No2
«['oNOBHI aHIOHHU, $IKI MICTSTBCS Y MPUPOTHUX 1 2
BOJaxX. DBwu3HaueHHs 3araJbHOI Ta  BUILHOI
JY>KHOCTI MPUPOJHOT BoaU. Bu3HaueHHs xyopua-
ioniB (Cl") y mpupoaHiii Boal apreHTOMETPUYHUM
MeTozoM. Busnauenus cynboar-ionis (SO4° )»
JlaGopatopHa po6oTa Ne3
«BusHadenns Bwmicty jomiB kambuiio (Ca’’) y 2 2
OpPUPOAHIN BOJAI Ta 3arajibHOiI TBEPAOCTI BOIU
TPWIOHOMETPUYHUM  METOAOM.  BusHaueHHs
kap6onatHoi TBepaocti Boau (HCO3 ) meromom




TUTPYBaHHS COJITHOIO KHCIOTOI. Po3paxyHOK
BMicTy joHiB Marmito (Mg?") Ta HexapGOHATHOT
TBEpAOCTI mpupoaHoi Boau. Po3paxyHOK BMICTY
cymu iomis Hatpito Ta kamio (K' + Na¥) y
npupoAHiil Boai. Po3paxyHOK 3araibHOro BMICTY
HOHIB (MiHEpai3aIlii)».
JlaGopartopHa po6oTa Ned

«O06poOka pe3ynbTaTiB T1APOXIMIYHUX 0,5 2
JOCIIKEHb, 0(hOpMIIEHHA 3BITY B (popMi Tabmuill,
Kiacudikaiis MOPUPOAHOT BOAW 3a XIMIYHHM
ckimanoMm (O. O. AnbokiHa) Ta MiHepamizamiero (3a
komiciero FOHECKO). ®opmyna Kypnosay.

[TinroroBKa 10 TECTOBOTO KOHTPOJILHOTO 3aBIaHHS 5
3M-J1a62 BIOXIMIA I''TIPOBIOHTIB
JIabopaTopHa pobora Ne5 3

«Metoauka Bi1OOpY 3pa3KiB TKaHUH 1 KPOBi

y pub s OlOXIMIYHHMX JOCHIDKEeHb. SIKicHI

peakIlii Ha aMiHOKHCJIOTH Ta Ounku. BuszHadeHHS

BMICTY OlJIKa y KpoOBi TipoOioHTiB. BucomoBanHs
O1nkiB. Peakinii ocapkeHHS OUTKIBY.

JlaGoparopHa po6oTa Ne6 3

«O0miH  mimiaiB. BuszHayeHHs — ckIaqy

mimigiB. PO3YMHHICTE Ta YTBOPEHHS €MYJIbCIH.

BigkpuTTsi HEHACHYCHUX IJKUPHHX KHCIOT B

pu6’s;uomy sxkupi. [igpomiz xupy. Busnauenns

3araJjibHO1 KUIBKOCTI JIITIAIB. KinskicHe
BU3HAYEHHS JIIII/IIB B TKAHUHAX T1IPOOIOHTIBY.
JIabGoparopHa po6oTa Ne7 3

«OOMiIH ByTrneBOAIB. Bu3HaueHHS TIIIOKO3H
B KpoBi. JlociIKeHHs BIaCTUBOCTEN BYIJIEBOJIB Y
ripoOIOHTIB. BnactusocTi BYTJICBOJIIB.
BusnaueHHss T1II0KO3M B KpOBI TiApOOIOHTIB
XIMIYHUM Ta EepPMEHTATUBHUM METOJaMU.
JlaGoparopHa po6oTa Ne8 3
«Bu3HaueHHs 3araJibHUX BJIACTUBOCTEMN
depmenTiB. Brums < Temneparypu Ta  pH
cepeoBHUIIA Ha aKTUBHICTh amijasu.
CrnenudiuHicTh ait (bepMeHTiB. Bruus
aKTUBATOPIB Ta 1HI10ITOPIB HA AKTUBHICTh aM1JIa3H.
KinbkicHe BU3HAYCHHS aminasu 3a
BonbTreimyrom».
ITigroToBKa 10 TECTOBOI'O KOHTPOJILHOTO 3aBAAHHS 5

Pazom: 4 30

[Tepemnik aboparopii:
1. JlaGoparopis ximii Nel —ayx. 111.
[lepenik mabopaTopHOoro oOnajHaHHSA Ta JlabopaTopii: XIMiuHA JIabopaTopis Mae




7abopaTopHi CTOJIM, BUTSDKHI IIadu, TUCTUIATOP, TEXHOXIMIUHI Ta aHATITUYHI TEPE3H.
[Tepenik naGopaTopHOro MOCyny Ta XIMIYHUX PEAKTHUBIB, 110 BUKOPHUCTOBYIOTH MPH
BUKOHAHHI KOXHOI JIabopaTOpHOi poOOTH 3a3HAYEHU y METOAMYHUX BKa3iBKax JUIs
1a00paTOpPHUX POOIT.

Koncynpramii: n’arauis, 3Hamennuk, 14.30-16.00

Cr. Buki. BacuinseBa Mapuna ['eopriiBaa. SKype: razmargoZ27.

2.3CamocrTiiiHa po0oTa CTy/IeHTa Ta KOHTPOJIbHI 3aX011

Kon : KinbkicTh Crpok
3aBnanHsa Ha CPC Tta KOHTPOJIBHI 3aX01
MOTYJIs TOJIMH MPOBEICHHSI
e [ligroroska 10 JIEKIIHHUX 3aHATH 25 Jlucronarn -
3M-1] | ® H@a3Ba KOHTpOIBHOTO 3201y motnit 2021 p.
(000B’s13k0BwHiN): TecToBa KOHTPOJIbHA
po6ota 110 3M-JI1 5
e [ligroroska 10 JIEKIIHHUX 3aHATH 21 Jlrotuii - TpaBeHb
3M-p | Hasa KoHTpombHOro 3ax01y 2021 p.
(060B’s13k0BMIT): TecToBa KOHTPOJIbHA
pobota 10 3M-J12 5
e [ligroroBka A0 1a60pPaTOPHUX 3aHAThH 8 Jlucronar -
3M- | e Ha3Ba KOHTPOJILHOTO 3aXOLY motuit 2021 p.
JIa01 (000B’s13k0BHiIT): TecToBa KOHTPOJIbHA S
po6ota 10 3M-JIabl
e [liaroroBka 10 1a00paTOPHUX 3aHATH 12 Bepesens -
3M- | e Ha3Ba KOHTPOILHOTO 3aX0Y TpaBeHp 2021 p.
J1a62 (060B’a3x0BHi1): TecToBa KOHTPOJILHA S
pobota 10 3M-J1a62
ITinroToBKa /10 iCIUTY 20
Paszom: 106

3.  METOJWKA MPOBEJIEHHS TA OLIHIOBAHHSI KOHTPOJBbHUX
3AXO/IIB

Jns ctyneHTiB 3a0yHOi (OpMHM HaBYaHHS BHKOHAHHS MOJYJIB BHKOHYETBCS ¥y
cucrteMi E-HaBuaHHS HACTYITHUM YHHOM:

— 31iHcHITH BXia 3a mocwianHam http://dpt21s.odeku.edu.ua/login/;

— BBeiTh cBil Jiorin (Username) ta maposns (Password);

— JTaJTi HATUCHITh Ha €KpaHi CUHIO KHOMKY «L0g iny» (yBiiTH/BX11);

— micast 1boro o0epith «I'igpoximis Ta GioximMist rigpodioHTIBY;

— BHUKOHaWTe HEOOXigHI 3aBJaHHS 3 BUKOPUCTAHHA CHUCTeMU E-HaB4YaHHS, SKI

CTOCYIOTBCSI JAHOT'O MOJTYJISI.

3.1. MeTtoauka npoBeaeHHs TAa OUIHIOBAHHSI KOHTPOJIbLHHUX JIEKIiliHMX 3aX0/iB
nast 3M-JI1, 3M-J12.

Huctumuiina  «['iapoximis Ta OioxiMis T1IIpOOIOHTIB» CKJIaJa€Tbhes 3 ABOX
PO3AUTIB: B MEPIIOMY PO3LUTI PO3TIAIAIOTHCA MTUTAHHS 3 TIAPOXiMii, Y APyroMy po3aii



http://dpt21s.odeku.edu.ua/login/

BHUBYAIOTHCSI OCHOBHI CTPYKTYpPHI KOMIIOHEHTH T1APOOIOHTIB — OUTKH, JiMiau, PEPMEHTH,
BYTJICBOJIY, BITAMiHU, MiHEepaJIbHI PEUOBMHU Ta OOMIHHI MPOIIECH, IO BiOYyBaIOTHCS Y
BOJIHUX OpraHi3zMax.

[Iporpama nucuuIUIiHM mnependadyae BUBYEHHS 2-X  JIGKIIHHUX MOMYJIB
BIJIMOBITHO PO3MOAULY OCHOBHOTO TEOPETHUYHOIO KYypCy JIEKIIHHUX 3aHATh Ha
CTPYKTYPHOJIOT14YH1 3aBepiieHi po3niau - 3M-JI1, 3M-JI2.

JIist cTyaeHTiB 3a049HOT (qucTaHIiiiHOT) popMU HaBUaHHS (popMa KOHTPOJIO PiBHSA
3aCBOEHHS 3MICTOBHUX JIEKIIIMHUX MOAYJIIB: TeCTOBI KOHTPOJbHI podotu (TKP).

KoxHuii Tect ocHOBHOro TeopetuuHoro kypcy - 3MJI1, 3MJI2 ckianaerscs 3
20 nuTaHb, KO’KHA TTPABUIIbHA Bi/IMOBIIb OIIHIOETHCS B 1 Oai.

Tabmuisg MicTuTh i1HGOpPMAIlIO MO0 HapaxyBaHHA OalliB 3a OIpaIfOBAHHS
JeKIIHHUX 3aHSATh:

TeopeTuunuii Marepian Kinbkictb 6anis
3M-JI1 20
3M-J12 20
3arajom 40

OOGOB’SI3KOBO  BPaXOBY€ThCS CBOEUACHICTh BUKOHAHHA CTYACHTOM Trpadiky
HaBUabHOTO mporiecy. Cyma oOTpuMaHMX OaiiB CKJIQJa€TbCsl 3 CYMH BHUKOHAaHHMX
CBOEYACHO KOHTPOJIOIOYUX 3aXOMIB. SIKIIO CTyJCHT HE BUKOHAB 3 MOBAXHUX MPUYUH
OKpeMHUIl MOMAyJb, BIH MOXE HOTo 3[aTH y JABOTHXKHEBHUM TEPMIH 3T1IHO 3 rpadikoM
KOHTPOJIbHUX 3aXO/IiB.

3.2. Metoauka npoBeleHHsI Ta OUIHIOBAHHS MPAKTHYHOro (J1a00paTOPHOro)
KOHTPOJIBHOIO 3ax0ay — 3M-JIa61

Jlnis cTyIeHTIB 3a04HO1 (qUCTaHIiiHOT) popmu HaBuaHHS (hopMa KOHTPOIIIO PiBHS
3aCBOEHHSI IPAKTHYHOTO (J1TAOOPATOPHOTO) 3MICTOBHOTO MOIYJIO: TECTOBA KOHTPOJIbHA
po6orta (TKP).

Ha ompamroBanns naboparopHux pob6it  Nel-4, 3M-JIa6l, mnpezacraBieHo
20 TecTOBHMX THTaHb, J¢ KOXXHA IpaBHJIbHA BIANOBIAL oOIiHIOETBCS B 1 Oam. Ha
ompaitoBaHHs jabopatopuux poOiT Ne5-8, Tobto 3M-JIa62, TakoX mpeacTaBICHO
20 TecTOBUX 3alHTaHb, ¢ KOXHA MPaBUIbHA BIAMOBIIL OLIHIOEThCS B 1 6an. CTyneHT Mae
JIMIIE JIB1 CIPOOU Ha MPUNHATTSA OCTATOYHOIO PIIICHHS 1[0/I0 CBO€ET BIAMOBI/II.

[ndopmamniro mon0 HapaxyBaHHS OamiB 3a OMpaIfOBaHHS JAOOPATOPHUX 3aHATH
CTYJCHTAaMU JUCTAHIIIITHOI ()OpMU HABUAHHS MICTUTH TaOIHIIS:

KonTpoabHMii 3aXi1 NPAKTHYHOI YACTUHHI KinbkicTs 0aJiiB
3M-JIa61 (TKP) 20
3M-JIa62 (TKP) 20
3arajgom 40

ITig wac cecii cTyaeHTHM AMCTaHIIIHOI (OpMU HAaBYaHHA BHKOHYIOThH JIaDOpaTOpHI
pobotu Ne 1 — 4. 3a BukoHaHHs JabopatopHux poOIT Nel-3 mig yac cecii cryaeHTaM
HapaxoByeTbes 10 GamiB; BiAMOBIAI HA TECTOBI 3aMUTaHHS JI0 JlabopaTopHUX podit Ne 1-3,
5-8 omiHoOTECA y 7 OamiB (mo 1 Oamy 3a KoHHH TecT); 3a 0OpoOKYy pe3yJbTaTiB
TIAPOXIMIYHUX JOCHIIKeHb Ta odopmiieHHs 3BITY B (opmi Tabmumi (JIP Ned)
HapaxoByeTbes 3 6anu. Ycboro — 20 6aJiB.




3.3. Metoauka npoBeaeHHs Ta OI[iHIOBAHHS iCIUTY

CTyneHT BBaXXaeThCsl JOMYLIEHUM 0 MiACYMKOBOTO KOHTPOJIO (iCIHUTY), SIKIIO
BiH BYaCHO BHKOHAB BC1 BUAM POoOIT, mependadeHi mMporpaMor0 Tuciuruiiaa «I 1apoximist
Ta 610X1Mis T1POOIOHTIBY 1 HAOPAB 32 MOAYJIHLHOK CUCTEMOIO CyMy OalliB HE MEHIIE HIXK
50% (30 6aJiB) Bijg MaKCUMaJILHO MOXJIMBOI 33 IPAKTHYHY YaCTHHY.

Ex3amenariiini Ou1eTH CKJIaJeHl y BHIJISAI TECTOBUX 3aBJIaHb 3aKPUTOrO THITY,
AKi TOTpeOYIOTh BIiJl CTyJIeHTa BHOOpPY TMNPaBWIBHUX BIANOBIACH 3 ACKIIBKOX,
3alpOMOHOBAHUX Y 3alHUTaHHI. 3anuTaHHd (OPMYIOTbCSI 1O BChOMY TMEPEIIKY
chOpMOBAaHMX Y HaBUAJIbHIN AUCIMIUIIHI 3HaHb (B MEpIIy Yepry 0a30BOi KOMIIOHEHTH).
KinbkicTh 3anmuTanb y KOXKHOMY ek3aMmeHarliitHomy o6iueti — 20 (10 3 rigpoximii Ta 10 3
610xiMii rigpoOIOHTIB), KOKHUH 3 SKHX OIIHIOEThCS B 5 OaiB. 3arajibHa ek3aMeHalliliHa
OIlIHKAa EKBIBAJIEHTHA BiJICOTKY MPAaBWJIBHUX BIAMOBIJEH 13 3arajibHOr0 OOCITY MUTaHb
eK3aMeHaIliiHoro OlmeTry. MakcumanbHa OIliHKa 3a BHUKOHAHHS —€K3aMEHAIIHOT
KOHTPOJLHOT poboTH AopiBHIOE 100 Ganam.

3aranbHa KUIbKICHA OIIHKA 3 AMCHUUIUTIHM € YCEPEIHEHOI MK KUIbKICHOIO
OIIIHKOIO MOTOYHHX KOHTPOJIOIOUMX 3aXOJiB Ta KUIbKICHOIO OIIIHKOK CEMECTPOBOTO
KOHTPOJIIOI0YOTr0 3axoay (iCuTy).

4. PEKOMEHJAII 10 CAMOCTIMHOI POBOTH CTYJIEHTIB
4.1. 3M-JI1 «OcHoBH rigpoximii»
4.1.1. IToByanusa moa0 BUKoHanusa 3M-JI1

HeoOxiqHO micnsi BUBUEHHS TEOPETUYHOTO MaTepialy KOKHOI TeMH, JJIsl IEPEeBIPKU
3aCBO€HHS X 3MICTy (0a30BUX 3HAHB), JATH BIJIMOBIJI HA 3alUTAHHS JUIS CAMOIIEPEBIPKHU.
Jns  mornubieHoro CcaMOCTIHHOTO BHUBYEHHS JUCIUIUTIHM HEOOXITHO CKOPUCTATHUCS
aitepatypoto (ocHoBHOMO [ 1] Ta momaTkoBoto [7-9, 11-15]).

[TociOHMKHM, MIAPYYHUKH, KOHCTIEKTH JICKIIH Ta METOAMYHI BKa3iBKU O
BUKOHAaHHS JabopaTopHux pobit goctynHi y Penosutapii OJEKY (URL:
http://eprints.library.odeku.edu.ua/).

4.1.2. TIuTaHHsi 10 caMonepeBipKH CTY/1eHTIB

=

Sxi uii Ta 3aBIaHHA TIAPOXiMiil K HaAyKu?

SIKi € cydacHi HayKOB1 HAIIPSIMKU PO3BUTKY T1poximii Ykpainu?

3. Ilosichith OyaoBYy moJjiekyJu Boau. [losicHiTH BHCOKe 3HAYEHHSI JUIOJLHOTO
MoMeHTy Boau (610~ 28 Ku1°m), BHXOAST4H 3 Oy10BH ii MOJIEKYJIN.

4. TlosicHITH i30TONHHUI CKJIAA BOAU. SIKi BJIACTHBOCTI Ma€ «BajKKa BOJa» Ta fIK
BOHA BILIMBAE HA KUBi Opra”visMu?

5. SIk mosiCHUTH aHOMAJbHI BJacTUBOCTI Boau? SIke 3HAYeHHA MAIOTH IIi

aHOMAJIil 151 KUTTH Ha Jemuri?

[TosicHiTh CTPYKTYPY MOJIEKYJI BOJH Y PI3HHUX arperaTHUX CTaHax.

Sxi B3aemogii € Mmixkmonekynspaumu? [llo Take Ban-nep-BaanscoBi cunu? Ha ski

TUIN BOHU TOJUISIOTHCS?

8. Sk MOosICHUTH BHCOKY PO3YHHHY Ta IMCOIiIOI0YY 3JaTHICTH BOAU?

9. Sk knacudikywTh 10MIlIKH BOAM 32 iX (a30BO-IUCIIEPCHUM CTAHOM?

10. Ak BU3HAYUTH TEIJIOBUM ePeKT peakiii p03qHHeHH$[‘7

11. 4xi icHyt0Th ciocoOU BUpaXEHHS KOHIIEHTPAIIN pO3YNHIB?

N

N o
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12.
13.

14,

15.

16.
17.

18.

19.

20.

21,
22,
23.
24,

25,
26.

27,
28.
29.
30.
31.
32.

33.
34,

35.

36.

B yomy mossiratoTh OCHOBH1 TIOJIOKEHHS TEOP1i €IEKTPOTITHUHOI AUCOIIAIi?
lonizanis Bogu. Koncranra Boau. Bognesuii mokasnuk (pH). Peakiis cepenoBuia y
BOJHMX PO34MHAX. [HIMKATOpH.

Sy peakuilo Ha3MBAaIOTh TIAPOJI3OM conei? Sk BmuBae rifponi3 coieit Ha pH
BOJIHUX PO3YHHIB?

OKHCHO-BIITHOBHMI NMpoLeC Y BOAHUX po3urHax. ki BaskIuBilli OKHCHUKH Ta
BiIHOBHUKHM y IPUPOJTHUX BOJAX?

B yoMy mosnsirae CyTHICTh €€KTPOMETPUYHOI0 BU3HauUeHHs! pH BOAHUX pO34HHIB?
IIpupoana Boga — 0AaraTOKOMIOHEHTHUI po3uMH. SKi iOHH, M0 MIiCTATHCSH Y
NPUPOIHii BOIi, HA3UBAIOTH F'OJIOBHUMHU 200 MAKPOKOMIIOHEHTaAMM ?
Po3uuHeni y npupoaHnii Boai rasu. SIki atmocgepHi rasu ta B AKHX KiJIbKOCTAX
BMILLYIOTHCSA Yy NPUPOAHMX BoAax? SIKi rasu BYyJKaHIYHOrO MOXOJKEHHH i 3a
SIKUX YMOB NIPUCYTHi Y NpUpPOAHUX BoAax? Ski ra3u 0i0XiMiYHOI0 MOXOKEeHHS
PO34YHMHEHI y NPUPOJIHUX BOAAX?

SIKi pe4oBHHM, NPUCYTHI Yy NPUPOJIHUX BOJAX, HA3MBAKOTh OloreHHUMH? Y sKiil
(¢opmi BOHM iCHYIOTB?

Sk nomiISIIOTHCA OpPraHiyHi pe4OBUHHU Y NPUPOAHiNA BOi 3a MOXoMKeHHAM? Sk
BIUIMBAKOTH IPYHTH HA (GOPMYBaHHS XiMIiYHOI0 CKJIaay NpupoaHux Boa? Sxkum
YHMHOM ’KHMBI ICTOTH BINIMBAKOTh HA (pOPMYBaHHS XIMiYHOI0 CKJIAaay NPUPOAHHUX
BOx?

MikpoejieMeHTH Ta iX POJib Y *KUTTEBUX Mpouecax rigpocdepun.

IIlo Ha3uBaOTH PaAlOAKTUBHICTIO MPUPOAHUX BOA?

JlaliTe BU3HA4YeHHsI MiHepaJi3anii npupoaHux BoA. Sk cHiBBiZHOIIEHHSI
roJIOBHUX iOHIB Y MPUPOIHii BOI 3aJ1e:KUTH Bij il MiHepatizamii?

SAKi pakTopu 3yMOBJIIOKOTH (POPMYBaHHS XiMIYHOI0 CKJIAAy NMPUPOAHUX BOJ 32
kiaacudikauniero A. M. Hikanoposa?

Sx noxinsie O. O. ATbOKiH YMOBH (POPMYBaHHS XiMIYHOTO CKJIaly IPUPOJIHUX BOJ?
Konunentpauiss BogHeBux ioHiB Ta pH, ik pe3yabTar i NOKAa3HHUK CTaHy
XiMIYHHMX PiBHOBAKHMX CHCTEM Yy NPUPOAHHUX BOAAX.

OKHCHO-BITHOBHi YMOBH Ta peJOKC-NOTEHLiaJ Y NPUPOIHHUX BOJAX.

Ski ckaamoBi yacTuHM KapOoHATHOI cucrteMu? Sk cHiBBiZHOIIEHHS iX
3aJIeKMTh BiJ 30BHIIHIX yMOB? SIka posib KapOOHATHOI CHCTEMHM Y BOJIHMX
00’exTax?

KomnoBopoT Byriieio. YMOBH yTBOPEHHSI Ta PO3YMHHOCTI KapOOHATIB.

SAxi knacudikarii IpUPOIHUX BOJ 33 XIMIYHHUM CKJIQJI0OM MOIIUPEH] B T1IPOXIMIUHIN
MpaKTUI?

B d4omy cyrtHicTh kiaacu@ikamii NPUPOAHMX BOA 3a XIMIYHUM CKJIaJ0M
0. O. Aubokina?

ki icHYIOTH Kiaacu(pikanili IPUPOAHUX BOJ 32 CTyIIeHeM MiHepasi3amii?

SIKi iIcHY10Th (pOpMH 1 CTOCOOM BUPAKEHHS Pe3yJIbTaTIB aHaJi3y NPUPOJHUX BOA?
Oxapakrtepu3yiiTe XiMiYHHiIl cKjIag aTMOC(epHUX ONAAIB: MiHepasi3amis Ta
roJIOBHi HOHM, KOHIIEHTPAWisA OHIB BOJAHIO, BMICT 0iOr€eHHUX €JIeMeHTIiB, BMiCT
PaaioAKTUBHUX €JIEMEHTIB.

Oxapaxkrepusyite XiMIiYHMHA CKJIAaJ PIiYKOBUX BOA i YMOBH iX (OpPMYyBaHHS:
BMIiCT PpPO3YMHEHUX Tra3iB, KOHIEHTpaliss WOHIB BOJHI, TIOJIOBHI HOHM i
HEOJHOPIAHICTh CKJIAAy PIYKOBHX BOJA, MIKpOeJeMEeHTH Ta PaJioaKTHUBHI
i3oTomnm, OioreHHi eJieMeHTH, OPraHiYHi pe4YOBUHMU.

3aranbHa rigpoximMiuHa xapakrepucTuka o3ep. O3epa mpicHi, coJIOHyBaTi Ta
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COJIOHI.

37. $Iki ocodamBoOCTI (popMyBaHHSA i MPOrHO3 XiMIYHOT0 CKJIAAy BOJ BOJOCXOBHII?

38. 3arajbHi BiToMOCTi PO cOJIbOBHI CKJIaJ BOJ OKeaHy. BMicT 0CHOBHUX HOHIB i
COJIOHICTH OKeaHiYHOoi Boau. BMicT rasiB, koHUeHTpaniss HOHIB BOAHIO. BMmicT
MiKpoeJIeMeHTIB Yy OKeaHiYHOl BO/i Ta il paxioakTuBHicThb. BiorenHi exemenTu i
OPraHiYHi pe4OBHHHU y BOJAaX MOPIB i OKeaHiB.

39. SIki pakTopu BU3HAYAKOTH (POPMYBAHHS XiMIYHOI0 CKJIAAY MiI3eMHHUX BOA?

40. OxapakTepu3yiTe HalOUIBIII MONTUPEH] THITH MIHEPATLHUX BOJ 1 BOJ crieiu(igHOTO
CKJIamy.

41. Ik ouiHMUTHM BOAY HJsl PI3HUX BHJIB BHUKOPUCTaHHS (TOCIOAAPCHKO-TIOOYTOBE,
TEeXHIYHE, JIsl 3POIIEHHS)?

42. TIloOyToBe Ta TexHiUuHe 3HAYEHHS TBEPAOCTI BOAU. ATpecMBHA [Iisi MPUPOIHOL
BOJIM Ha 0€TOH i MeTaJl.

43. 3HaueHHA BHUBYEHHS Mirpamii XIMIYHHX €JIEMEHTIB i reorpadiyHuX Ta
O10JTOTTYHUX TOCTIIKEeHB. SIK1 OCHOBHI JKEpena 3a0pyIHCHHS IPUPOTHUAX BOA?

44, sIki XiMiuHi MOKA3HUKHU OLiHKH 3a0pyIHEHOCTi Boa?

45. SIki ocHOBHiI MeTOAU XiMiYHOTO aHAJIi3y NPUPOAHOI BoAH?

4.2. 3M-JI2 «OcHOBHi CTPYKTYpPHi KOMIIOHEHTH TiIpoOiOHTIB (cTaTMYHA
oioximisz). OcoOsuBocTi Ta B32€EMO3B’A30K OOMiHY pe4YOBMH B OpraHizmMax
rigpoOioHTIB (AUHAMIYHA OioXiMin))»

4.2.1. [ToByanusa o0 BUKOHAHHA 3M-JI12

[linroToBKa 110 3MICTOBHOTO MOIYJNHO0 3 po3aury «bioximis TriapoOiOHTIBY
BKJIIOYAa€ BUBYEHHS TeopeTuuHoro Mmarepiany (3M-JI2). KpiM KOHCHEKTy JIeKIid uis
BUBYCHHSI MPOTPAMHOr0 MaTepialy MOXJIMBO CaMOCTIMHO KOPHUCTYBAaTHCh OCHOBHOIO
[2-4] Ta nomatkoBoro [16,17] miteparyporo. IIoCiOHMKH, MiIPYYHUKHA Ta KOHCIICKT
nekuiit noctymHi y Penosurapii OAEKY (URL: http://eprints.library.odeku.edu.ua/).

[licnsg omaHyBaHHS TEOPETHMYHOIO MaTepialy KOXHOI TeMHU, JUIsl TEPEeBIPKU
3aCBOEHHS iX 3MiCTy (0a30BMX 3HaHb), HEOOXIJHO JaTH BIAMOBIAI Ha 3alUTAHHS IS
CaMOTIePEBIPKH.

4.2.2 TlutaHHs 10 camMonepeBipKH CTyIeHTIB mic/isi BUBYeHHs1 TeM «3M-JI2»

1. Jlaiite Bu3HauyeHHs1 NOHATTIO «bioximia»? Ski 3agaui Oioximii? Ski meToam
OloXiMIYHHX JOCTiTKEeHD?

2. Meronu BigOopy 610J10TTUHUX 3pa3KiB y riApOoOIOHTIB.

3. JlaiiTe BU3HAYEHHSI MOHSATTIO OiJIKH.

4. Tlepepaxyiite Oiosoriuni pyHkuii 6inKiB i nenTuAiB B opranizmax rigpo0ioHTiB.

5. IlosicHiTh  (epMEeHTATHBHY, CTPYKTYPHY, PeryJsiTOpHy, PpelenTopHY,
TPAHCNIOPTHY, CKOPOYYBAJIbHY, 3aXHCHY, 3HENIKO/KYBAJbHY, OKHBHY,
KOTeHeTH4HY (PpyHKUil OLIKIB.

6. 3amiHHi i He3aMiHHI aMiHOKHCJIOTH.

7. XimivHi BJacTUBOCTI OLIKIB.

8. TlosICHITH NOHATTS «HATUBHUMN CTaH» OLIKOBOT MOJIEKYJIH.

9. CtpykTypHi piBHI opraHizailii 017 TKOBUX MOJIEKYJI.

10. IMosicHiTh 10 00010 ABJISIE i IK YTBOPIOETHCSI IEPBUHHA, BTOPUHHA, TPETUHHA,
YeTBEPTUHHA CTPYKTYpPa OLIKOBOI MOJIEKYJIN.
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11.
12.
13.
14,
15.

16.
17.
18.
19.
20.
21,

22,
23.

24,

25,

26.
27,

28.
29.
30.
31.
32.
33.
34,

35.
36.

37.

38.

39.
40.

41.

SIk yTBOPIOETHCS NENTUIHUM 3B'A30K?

IHosicHITH MOHATTH «UBITTEP-I0H»?

[Ilo 3abe3meuye CTIUKICTh OUIKOBUX MOJIEKYJT Y BOJTHOMY PO34HHI?

[TosICHITH OHSATTS «130€EKTPUYHA TOUKA» OLJTKOBOI MOJIEKYJTU?

[TosicHIT, TOHATTA «JeHaTypauis» OiikoBoi Monekynmu? Daxrtopu, daxi il
BUKJIUKAIOTb.

BucomtoBanHs OUIKiB.

di3ioJI0riYHa PoJib JIMiAIB B TUWIaX riApodioHTIB? (CTPYKTYpPHA, eHepPreTU4Ha,
BiTaMiHHa, 3aXHCHA, PeryJsiTOPHA, €JIEeKTPO- Ta TEPMO- i30/110104a, ZKepeJsio
eH/IOreHHOI BoaM). /laiiTe BUBHAYEHHSI MOHATTIO JIiMiIN.

UuMm  KOHCTHTYLIMHI (CTPYKTypHi) JIMIAW  BIAPI3HAIOTHCS BiJ  PE3EPBHUX
(1eno3uTHUX)?

JlaliTe BU3HaYEHHS OHATTAM WOJHE M KUCIIOTHE YUCIIO.

Kaacudikanis giniaiB 3a XiMiYyHAM CKJIaI0M.

3anuimiTh 3araabHy GOpMYITy KHUPIB.

JlaiiTe BU3HAYEHHSI MOHATTIO ByrJjeBoau. /laiite kinacudikaniro ByrjieBois.
SIlka OioJsioriyHa poJb BYIVIEBOAIB B TLIaX TriApoOIOHTIB? (CTPYKTYpHAa,
eHepreTU4Ha, 3aXMUCHA, peryJsiTOpHa, ONMOpPHa, KOGaKTOpHA, riIPOOCMOTHYHA,
IUIACTUYHA).

®Di3nKo-XiMiuHi BJaCTHBOCTI MOHO-, 0JIir0-, MOJIicaXapuiB.

CriocoOu yTBOpEHHsI AKMCaxapujiB MaJlbTO3HOTO 1 TPUTAJO3HOTO THITY. 3amucaTu
BIJIMOB1/IHI PEAKIIIi.

IIlo coboro saBasilOTH GepmenTu? SAxa 6ynosa ¢pepmeHnTiB?

@izuko-ximiuHi BaacTuBocTi (pepmeHTiB? PepMeHTH-TIPOTEIHH i (epMeHTH-
NPpOTEin, B YOMY Pi3HUISA MiXK HUMH?

CrertianizoBaHi eHTpU (HEPMEHTIB.

dakTopu, SAKi BIVIMBAIOTh HA KATAJITHYHY AKTHUBHICTh (epMeHTiB.
Kaacudikaniss ¢epMeHTIB B 3a/1e5KHOCTI Bil THIY KATAJITHYHOI XIMIiYHOI
peaxuii.

Etanu ¢gepMeHTATUBHOIO KaTagi3y.

Bitaminu: BuU3HAYeHHsl, KJjaacupikamisg, XBOpoOM #fAKI BHHUKAKWTH 34
Bi/ICYTHOCTI Ta PU HAJIMIIKY BiTaMiHiB.

Slka GiosioriuHa poJb MiHepaJIbLHUX cOJIeH?

SIki eJileMeHTH HA3MBAaKOTh MAaKpPO- Ta MiKpoeJieMeHTH ?

Teopii 6io10riuHoro okucHeHHs. CyyacHe ysiBJIeHHSI IPO MeXaHi3M 0i0/10riYHOr0
OKHCHEHHS.

«ImxanbHUi JAHIIO.

3anmumits dopmyay mosexkynau AT®. O0MiH ByrJjeBodiB i JimigiB Ta ix poJb
JJISL OPraHi3MiB

OO0MiH OUIKIB, HYKJICIHOBHMX KHCJOT, BOJAM # MIiHEPaJbHUX PEYOBHH Y
rigpo0ioHTIB.

Oco0nauBOCTI Ta B3a€MO3B’ 430K OOMIHY PEUOBHUH Y TiJpOOIOHTIB Ha PI3HUX €Tamnax ix
ICHyBaHHS.

AHaepoOHe nmepeTBOPEHHA BYIJIEBOdIB.

Hamumnite XiIMIYHI peakiii TIIKOT€HOJI3y, BKaxiTh, SKUMU (QEepMEHTaMH BiH
KaTalli3y€eThCsl, HOr0 €HepreTUUHY IIHHICTh 1 3HaYeHHS JJI1 OpTraHi3My TiJpOoOIOHTIB.
Mo Take riikoaiz? Hanumits ioro ximiuHi peakuii. SIkumu pepmeHTamu BiH
KaTaJdizyerbes? BKaxiTh eHepreTH4Hy WiHHICTD TJIIKOJII3Y i HOT0 3HAYEHHS IS
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42,

43.

44,

45.
46.
47.
48.

49.
50.

51.
52,
53.

54,

55,

56.

57,

58.

59.

60.

61.

OpraHizmy riipo0ioHTiB.

Hanurnite XiMi4HUH TTPOIIeC CIUPTOBOTO OPOIIHHS TIIFOKO3H 1 PO3TIISHBTE CXOXKICTh
1 BIIMIHHICTB MIPOIIECIB TIIKOII3Y 1 CHUPTOBOTO OPOAIHHS.

Hagenite ximiuH1 peakiii nepeTBopeHHs aunetuia-KoA y Hukii TpUKapOOHOBUX
kucnoT (uuki Kpebca). Eneprernuna ninnicts nukity Kpebdca, 6ioyoriuna posb.

IIlo Take neHTO30(oChaTHHUH IUIAX OKUCHEHHS TMoKo3u? Moro 3HayeHHs s
opranizmy. HaBeniTh XiMiuHI peakiii OKMCHIOBaJIbHOI (a3u meHTo30(ocdaTHOrO
LUKITY.

BiocunTe3 ByrieBoaiB y TKaHuHaX. JlaliTe XapakTepHCTHKY MpolleciB
IJIIOKOHEeoTeHe3y i IJIIKoreHoreHesy, ix pojib B OpraHi3mi.

Peryasiniss o0MiHy BYyrJieBOJiB B OpPraHi3mi riIipoOioHTIiB i OCHOBHI BHIM
aToJIOTIl.

Sk BinOyBaeTbcsl TpaBJeHHS i BCMOKTYBaHHSI JiNigiB y HIJIYHKOBO-
KHMIIKOBOMY TPAaKTi riapo0ionTiB? PoJib 5k0BYi y IbOMY mpoueci.

IIlo Take HoJaHe Ta KHCJIOTHE YN CJIO0 KUPY? SIka MeTa iX BUSHAYEHHSA?
BiocuHTe3 | OKUCHEHHSI BUIIIUX KUPHUX KUCJIOT.

o Take P-oxucuenus? o € kiHleBUM NPOAYKTOM P-OKUCHEHHS )KMPHUX KHUCIOT,
Jie BOHO BifOyBaeTbcs y KiiThHax? Slke 3HaueHHS Mae P-OKHCHEHHs y mpoiiecax
YTBOPEHHS €HEPrii?

Sk BinOyBaeThcsi 010CHHTE3 JKUPHUX KHCJIOT | TPUIJIiLEPUAiB?

IIpouecu cunTe3y Jinoinis, 30kpema, gochatTuais.

Sk 3BeTbCs cucTeMa (pepMEHTIB, 32 JIONIOMOIOK0 SIKOI 3IiICHIOETHCSE 0I0CHMHTE3
BHCOKOMOJIEKYJISIPHUX KUPHUX KHCJIOT?

OxapaxkTepusyiite 0i0J10TiYHy HiHHICTHL OLIKIB 1 a30THCTHI Oaj1aHC B OpraHizmi
rigzpoGiontiB. SIki BuaM a3oTHcTOro OGasancy BH 3Haere?  [laiiTe
XapaKTepUCTUKY NMOBHOUIHHUX I HEMOBHOUIHHMX OuIkiB. Hanmumite ¢opmysmn
He3aMIHHUX AaMiHOKHMCJIOT JIJ11 puo.

Ha3BiTh 0CHOBHI eTanmu eHTepajJbHOro o0OMiHy OinkiB. SIki ¢pepmenTu OepyTh
y4acTb y IepeTpaBjieHHI OUIKIB y IUIYHKOBO-KHIIKOBOMY TpakTi? Poab
COJISIHOI KMCJOTH B TpaBJieHHi. SIkuii MexaHi3M axkTHBaWii NMENCHUHOTEHY i
TPUIICMHOTEeHY, 100 (i3ioJioriyHe 3HAYeHHS ?

IHosicHiTL MeXaHi3M BCMOKTYBAHHSI aMIHOKMCJIOT Yy KulIedyHuky. Jlaiite
XapPaKTePUCTHKY AMiHOKHUCJIOTHOTO (P)OHIY OPraHi3My.

SKuM XIMIYHUM TEPETBOPEHHSM MOXYTh MIAJATaTH aMIHOKHCIOTH MiJ JI€r0
(dbepMeHTIB MIKpPOOpraHi3MiB y TOBCTOMY KulleyHuKy? Hamumite peakiito
YTBOPEHHS (DEHOJIy 3 aMIHOKHMCIIOTH THUPO3MHY 1 HUISIXM HOTO 3HEUIKOHKEHHS 3a
yuactio Y OPI'K 1 PADC.

IIlo Take TpaHcamiHyBaHHf i #ke #oro OioJjoriune 3Ha4venHs? [laiTe
XapaKTePUCTHKY amiHoTpaHcdepas. Hagenitn XiMiuHi peaxuii
TPAHCAMIHYBAaHHS MIK IJIyTAMIHOBOIO i MIPOBUHOTPATHOI0 KUCJIOTAMM.
Hamumnite peaxiiii  1ekapOOKCHITIOBaHHS aMIHOKHCIOT 1 TOKaXIiTh 3HAYCHHS
OiorenHux amiHiB B opranizmi (CAMK, ricramin, cepotonin). SAki pepmentu O0epyTh
y4acTh y mpoliecax aekapOokcumtoBanHs? Jlaiite iXx xapakTtepucTuky. HaszBiTh
iHT10iTOpH amiHookcHas. LIInaxu 3HeMKOKEHHS aMiHiB.

BxaxiTh BuauM ne3aMiHyBaHHSI aMiHOKHMCJIOT i HaBeAiTh XiMi3M LMX NPoIECiB.
SIkmii 3 HUX NepeBaka€ B opranizmi?

[TokaxiTh 3B’SI30K MPOIIECIB JIe3aMiHyBaHHs 1 TpaHcaMiHyBaHHs. Hamumnte Ximizm
Jie3aMiHyBaHHSI aJlaHIHY IIJITXOM TpaHCAe3aMiHyBaHHS.
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63.

64.
65.

66.
67.
68.

69.
70.

OCHOBHI NUISXHW 3HENIKO/PKCHHs amiaky. HamuiiTe XiMidHI peakiiii OpHITHHOBOTO
LUKITY.

SIkuM cmoco0oM BiIOYBa€TbCsl BHUBEAEHHSI KiHIEBHX IMPOAYKTIB po3naay
AMiHOKHCJIOT Y HU3bKOOPTraHi30BAaHUX TBAPUH?

Ski TBapyHU HA3UBAIOTHCA AMOHIOTEIIIYHUMU?

Sk 3ICHIOETHCH 3HEIIKOMKEHHS aMiaKy B OPraHi3mi JIOAUHM i BHIIUX
XpeOeTHUX TBAPHH I AeIKUX puod?

[Ilo coGoto sBIIsIE€ OPHITUHOBUIN ITUKIT?

SIki opranizmMmm Ha3MBaWThH YPIKOTEJTIYHUMMH ?

Sk 3aiCHIOETHCA PpoO3MAaJd HYKJEIHOBUX KHCJIOT Yy BOJXHMX TBapuH? SIKi
NPOAYKTH PO3Maay HYKJEIHOBUX KUCIOT?

Ilo € 000B’s13xk0B0OI0 YMOBOIO st cuHTe3y PHK 1a THK?

Axi dpepmeHTH O6epyTh y4acThb y CHUHTE31 HYKJICTHOBHX KHCIOT? Y YOMY IOJIATAE
MEXaHI3M CHHTE3y HYKJICTHOBUX KHCIIOT?

4.3 3M-Jlaol «[igpoximMiuHi gocaixKe HH»
4.3.1. [ToBuanusa moao BukoHanug 3M-J1aol

st yemimHoro omanyBaHHS TeM 3M-JIabl crymeHTam Tpeba KOPHCTYBAaTHChH

JiTepaTyporo OCHOBHOIO [5, 6] 1 gomatkoBoro [10,13,14]; cTpyKTypOBaHHM KOHCIIEKTOM
JIeKIH, a TaKOX BIJMOBICTH HA MUTAHHS IS CAMOIIEPEBIPKU CTYJICHTIB, sKi HaBeICHI
HIDKYe. MeToAM4YHI BKa31BKH 10 BUKOHAHHS J1a00paTOpHUX pOOIT Y TOCTaTHIN KUTBKOCTI
€ Ha kadeapl xiMii HABKOJHUIITHHOTO CEPEAOBMINA, a TaKOX MOCTyIHI y Pemosurapii
OJIEKY (URL.: http://eprints.library.odeku.edu.ua/).

Sk wn

o~

9.
10.

4.3.2 TIutaHHs 10 camMonepeBipKH CTYAeHTIB miciisi BUBYeHHs TeM «3M-JIa61»

[luTaHHs A1 caMOTIEPEBIPKU MICisl BUBUCHHS MaTepialiiB jlaboparopHoi podoTu Nel
Hapaiite Bu3HaveHHs1 HOHHOro M00yTky BOoau. Illo HasuBawTHL BOJAHEBHM
MOKA3ZHUKOM?
Y AIKMX MeKax BOJAHEBM MOKA3HUK 3MIHIOETHCS Y NIPUPOAHUX BoAAX?
Ak 3mina BmMicty CO; y Boai BILIMBA€ HA BOJHEBUH NOKA3HUK?
Sk moxigHi KapOOHATHOI CMCTEMH BILVIMBAIOTH HA BOJAHEBUH NMOKA3HUK?
ki ¢pakTOpH BIVIMBAIOTH HA BOJAHEBHI MOKA3HUK Yy NPUPOAHUX Boaax?
Onmuwites npuHnun aii pH-merpy. Ha yomy 3acHOBaHMiI MOTEHLIOMETPUYHHUH
MeToJ BU3Ha4yeHHs pH?
Sxmii me icnye metoa Bu3HaueHus pH r[pnpolmm BOAMN?
P03paxyHTe pH p03LII/IH1B Jie KOHIIeHTpalis itonis H (MOJ’IB/}IM ) IOPIBHIOE:
a)2-107"; 6)8,1-107% 8)2,7-107.
Busnaute KOHueHTpaun [H]ta[OH ]y p03‘-II/IH1 pH sikoro nopiBHiOE 6,2.
Poszpaxyiite pH po3unHiB c1abKuX €IEKTPOIITIB:

a) 0,02M NH,OH; 6) 0,1M HCN; B) 0,05N HCOOH; r) 0,01M CH3COOH.

[IuTaHHs A1 caMOTIEPEeBIPKH IMIiC)Isl BUBUCHHS MaTepiajiB 1a00paTopHOi po6oTu Ne2
Ski iioHM, M0 MICTATHCA y NPHUPOJHHUX BOJAX, HAJEXKATH [0 TOJOBHHMX
(MakpoxkoMmnoHeHTH)? $Ike CHIBBIAHOIIEHHSI Mi)K TOJIOBHMMH KATiOHAMH Ta
aHIOHAMM CIIOCTEPIralTh y NPIiCHIA Ta MOPCHKIi BOXi?

Ski ¢opmMm BHpaKeHHS KOHUEHTpaUid PO3YMHEHHUX Y BOAI PEYOBHH
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3aCTOCOBYIOTH Y IAPOXiMIYHHMX Po3paxyHKax?

3. Slki romoBHI aHIOHM MICTATBCS y MPUPOTHUX Bojax? SIke iX CHiBBIIHOIIEHHS Y
NpICHUX Ta COJOHUX Bogax? SIki Jpkepena HaAXOJKEHHS TOJOBHUX AaHIOHIB Yy
IpUPOAH] BoU?

4. BusHauutu MOJSpHY KOHLEHTpawito (Cy), MOJSpHY KOHIICHTpALI0 E€KBIBaJICHTA
(Cy), MossmpHy koHueHTpauito (Cy) Ta tutp (T) 25%-ro pozuuny coii cynibdar
natpito Na,SO,, rycruna sikoro 1,2 r/em®,

5. Slkum yumHOM MiHepaJii3alisi BOAM BIIMBA€ HA GOPMH 3HAXOIKEHHS T'OJOBHUX
HoHIB?

6. IIlo Ha3uBaWTh KapOOHATHOIO cHcTeMOK? SIK BIIMBaOTHL (p)OPMU KAPOOHATHON
cucremu Ha pH npupoanoi Boau?

7. 1llo Ha3uBaOTh 3arajbHOK JY)KHICTIO Ta BUJIbHOIO (KAPOOHATHOI) JIY:KHICTIO
NPUPOIHOI BoaH?

8. 3 unMM moB’s3aHE MOXOKEHHS aHIOHHOTO CKJIaay MPUPOJTHUX BOJ?

9. SIxkuii NPUHIUI MeTO1Y BU3HAYEHHS XJIOPHU/I-i0HIB y mpUpoanx Boaax?

10. Sikmii nNpUHOMIO MeETOAY KIJIBKICHOr0o aHadizy BMicTy cyJiabdar-ioHiB Yy
NPUPOAHUX BoOAAX? Y YoMy MHOJSIra€ SIKICHUH MeTO] BU3HAYEHHSI CyJab(at-
ioHiB y mpupoaHux Bogax?

[MuTanHs JUlsl caMonepeBipKHU MiCisi BUBUEGHHS MaTepialiB JlabopaTopHoi pobotu Ne3.4

1. Sxumu npuyuHAMH 00YMOBJICHO MOXO/KEHHSI KATIOHHOIO CKJIALY NPHPOIHUX
Boa?

2. Sk 300paxkyoTh AaHi Npo XiMiyHWI CcKJIaaq NPUPOAHUX BOA 3a (opmyJioro
KypJaoga?

3. Sk 300pa:Kyl0Th JaHi NMpo XiMiYHUIl CKJIaa NPUPOIHUX BOJ 3a KJacudikauiero
0.0. Anbokina?

4. Sk 300paxyroTh AaHl MpO XIMIYHUM CKJIaJ Ta MiHEpai3allii0 MPUPOJAHUX BOJ 3a

iHmuMu knacudikamismu? (B.O. Onexcanapos, M.I'. Bamsamko, B.O. Cynin). Jlns

SKUX THUIIIB BOJI iX 3aCTOCOBYIOTbH?

IIpucyTHicTh IKHX HOHIB Y BO/i 3yMOBJIIOIOTH il TBEpAiCTH?

Coai sIKMX MeTaliB 3yMOBJIOKTH KapOOHATHY (TMM4YacoBY) TBepAiCTh

npupoaHoi Boau? Ha3BiTh OCHOBHI MeTOAM YCYHEHHSI THMYACOBOI TBEPAOCTi

BO/IH.

7. 1llo Ha3uBawTh HeKAPOOHATHOK (NMOCTiiiHOI0) TBEPAICTIO NMPUPOAHOI BOAU?
OxapaxkrepusyiTe 0OCHOBHI MeTOAH Il YCYHEHHH.

8. Skuit MeTon MOM'SIKIIIEHHS BOJIM HA3UBaIOTh TepMiyHMM? Hanmumnite XiMiuH1 peakiii,
0 TPOTIKAIOTh MPHU TOM SKIIEHHI BOAM IIMM METOAOM. SIki XiMiyHI peakiii
NOPOTIKAIOTh TPH KUIISTIHHI BOAM, SKAa MICTUTH TIAPOKApOOHATH KAaJbLI0 Ta
MarHiio? Po3paxyiite kapOoHaTHY TBepaicTh BoaHM, sKmo yl am® if MicTHTBCS TIO
0,8 T mx coJeii.

9. SIk BM3HAYAKThH 3arajbHy, KAPOOHATHY Ta HeKAPOOHATHY TBePAICTH BOAU?

10. B saxkuMx OJAMHHMUSIX BHPAKAEThCS TBepaicTb Boau? YoMy J0piBHIOE He
kapOoHaTHAa TBepmicTh Bomm, y 10 mm® skoi mictutses 0,5 r MgCl,? SIky macy
Na,COj3; Tpeba nogatu, m1o0 ii ycyHyTH?

11. Po3paxyiite 3arajbHy TBEPICTh BOJIH, SKIIO HA PEAKIIIO 3 COJISIMH TBEPAOCTI, Kl
mictaTees y 100 em® Bozm, Tpe6a Gyio 4 cM® po3dnHy TPUIOHY B 3 KOHIEHTpALi€0
0,1 mons/mm®. SIky macy docdary Hatpito NagPO, HeobxizHo momatd y 500 mv®
BOJM JUIS 11 YCYHEHHS?

o o1
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12.

Y 4omMy CYTHiCTH iOHITHOIO cmoco0y YCYHEHHSI TBEPAOCTI NMPHPOAHOI BOAH?

Uepes iomitHuil (inetp mpomyctwin 200 cM° BoM, 3araibHa TBEPHICTH SIKOI

. . . + + .
4mmons/am®. Ckinbkn Moitb exBiBanentis Mg®* ta Ca®* 3aTpumano dinbTpom, SIKIo

TBEPIICTh BOAM 3HIKEHA 110 0,5 MMOJIB/ M ?
4.4 3M-J1a062 «bioxiMiuHi 1ocaixKeHHD»

4.4.1. IlloByanusa moxo BUKoHanusa 3M-J1ao2

Jlnst  ycmimHOoro omaHyBaHHA TeM 3M-JIaGl crymenrtam Tpeba KOPHCTYBAaTHChH

JiTepaTyporo OCHOBHOIO [5, 6] 1 momatkoBoro [18,19]; cTpyKTypOBaHUM KOHCIEKTOM
JIeKIiN, a TaKOX BIAMOBICTH HA MUTAHHA JJIsI CAMOIEPEBIPKU CTYJICHTIB, sKi HaBEICHI
Hikue. MeToANYH1 BKa3iBKH 10 BUKOHAHHS JAOOPATOPHUX POOIT Y JOCTATHIN KUJTBKOCTI
€ Ha Kadenpi ximil HaBKOJUIIHBOTO CEPEOBUINA, a TaKOX IocTymHi y Penosutapii
OJIEKY (URL: http://eprints.library.odeku.edu.ua/).

HOoo~NORWNDE

11.
12.

13.
14.

15.
16.

ook

0.

4.4.2.1lutaHHA 10 caMonepeBiPKH CTYIEHTIB Miciisi BUBYCHHS TeM «3M-J1a062»

[TuTanHs Uil caMoNepeBIPKY TiC/isg BUBYEHHS MaTepiaiiB JabopaTopHoi poboTu NeS
ki meToam BinOopy O0ioJIOriYHMX 3pa3KiB y riapo 0iOHTIB?

SIxi mpaBuiia TexHiku Oe3neky B 610XiMiuHii 1abopartopii?

SIKi BJACTHUBOCTI KPOBi, PO 110 MOKYTh CBiIYUTH AHAJI3H KPOBi?

MeTtonu onepxaHHS TOMOTEHATY.

3 AKUX XIMIYHUX €JIEMEHTIB CKIIAJAt0ThCs 010JI0T1UHI 00’ €KTH?

SIK1 BU 3HA€TE AaHTUKOATYJISIHTU?

IIlo Take 3cinanHs kpoBi? Bix sxux ¢akTopiB 3a/1eKUTH Leil nmpouec?

3 AKMX KOMIIOHEHTIB CKJIA/IA€THCHA KPOB TiIpo0ioHTIB?

Sxux npaBui Tpeba JOTPUMYBATHCH MPHU POOOTI 3 POTOECTEKTPOKOIOPUMETPOM?
IIlo Take BucoOBaHHSA OiKIB? UuM BiApiZHAETHLCA BHCOJIOBAHHS OLJIKIB Bij
AeHaTypaumii?

IIlo Take i30eJileKTPUYHA TOYKA?

YuMm o00yMOBJIEHI KOJIbOpOBI peakuii Ha Oliku W amiHokuciaoTu? Ske
NpaKTHYHEe 3HAYCHHS AKICHUX peakuiid Ha Oiaku?

Sk BegyTh cebe OUIKM y BOJAHOMY PO3YMHI B MPUCYTHOCTI HAJUIUIIKY KUCIOTH a0o
ayry?

SAAKUMH 03HAKAMM XaPAKTEPHU3YEThCS AeHATYypanis?

Ska KoHLeHTpalis Ol1ka B KpoBi TipoOioHTIB? Bix yoro BoHa 3a1eKuTh?

II{o Take nenTuAHUI 3B’ 130K? SIK BiH YTBOPIOETHCH Ta BU3HAYAECTHCHA AKICHO?

[luTaHHs U caMOTIepEeBIPKH Mic/s BUBUYEHHS MaTepiaiiB J1abopaTopHoi po6oTu Ne6
Ski 3 mepesiveHHX TpHIJinepuAiB OyayTp 3HeOapBJIHOBAaTH OPOMHY BOAY:
TPHOJICIH, TPUCTEPHH?

Mouekynu HEUTpabHUX JKUPIB MOXYTh MICTUTH TPHU PI3HI JKUPHI KHUCIIOTH.
Hanuurite hopMyin 1BOX TaKUX TPUTIIILIEPUIIB.

Hamnurnite piBHAHHS peakilii Tiapojidy TpUCTeapuHa B JabopaTopii mia BIUIMBOM
MiHEpaJIbHUX KUCIIOT 1 B OPTaHi3Mi.

OO0rpynryBaTu (i3ios1oriuny poJb JinigiB B :KUTTEAISVIBHOCTI OPraHi3my.

Sk BinOyBaeTbcsi 010CHHTE3 JKUPHUX KUCJIOT B OPraHizmi?

Skor € OymoBa xoJsiecTepoiy 1 HWoro OlosoriuHa poiib? SIK BiAOYBa€ThCS CUHTE3
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XOJIECTEPOIy B OpraHi3zmi?

Onuuith 3B’ 930K Mizk 00MiHOM OUIKIB, JIMIAIB i BYIJIeBOdIB.
Kaacudgikauis gimiais.

BbynoBa 1 BTacTHBOCTI TJIIIEPHIIB.

. IlepeTpaBJieHHsI KMPIB i poJib k0B4Yi B nboMy npoueci. ’KoBuHi KHCI0TH iX

OyaoBa i 0i0JIOriYHA POJIb.

bynosa i BmactuBocTti hochatuais.

B sikuX po34YMHHMKAX PO3YMHATHCH Jinmiau (Boga, 0eH30J1, KUCI0TH)?

Slxkmii mpouec HA3MBAKTHL OMUWJIEHHSAM KHUPIB?

Sxknii NOKa3HUK XapaKTePU3Y€ CTYNiHb HEHACHYEHOCTI dKMPHUX KUCJIOT?

Skl TMOKa3HHMK XapaKTepU3ye€ BMICT BUIBHUX JXUPHUX KHCIOT B HEUTpaJIbHUX
Kupax?

[MuTanHs uisi caMoniepeBIpKY Micis BUBUYEHHS MaTepiaiiB J1abopaTopHoi poboTu Ne7
Hanumites peakuii rigpoJidy caxapo3u 1 MaJbTO3H, KOPHCTYHUYHCH
CTPYKTYpPHUMHU GPOpMYyJIaMHu.

Sxoro Oyae peaknis @eytiHra 3 KpoxmaJsem i riikorenom?

SIKky peakuiro CIiJ 3alporoOHyBaTH Ui TOTO, 100 MEPECBIIYUTUCH B IMOBHOMY
T1IpOJIi3i KPOXMAIIO JI0 TITFOKO3U?

Ski momicaxapuay € HaHOUIBI BaXKITUBUMHU JIUIS )KUTTEIISIIBHOCTI JIFOIMHM 1 TBAPUH?
[Ipu GpoaiHH1 APLKIKOBOTO COKY HakomuuyeThbes edip Pppykroso-1-gocdary, axuit
€ 000B’SI3KOBHM IPOYKTOM PO3KIIady Titoko3u. Hanmumite oro gpopmymy.
Hanuunite ¢pparMeHT MOJIeKyJIu Kpoxmaito (4-5 jmaHIiora) i piBHSHHS TIAPOTI3y J10
MajbTO3H.

Hanumnite ¢pparment (4-5 rpyn) MOJIEKYJT aMiI03H, aMUIONIEKTUHY 1 TIIIKOTEeHY.

SAky knacudikaunio MalOTh ByrJjeBoau?

Biosioriuna posb Byr/jieBoaiB B Opratizmi riipo0ioHTis.

BkaxiTh MeTO KiJIbKiICHOTO BU3HAYEHHS IJIIOKO3W B KPOBI IriApo0ioHTIB.

. SIkicHi peakuii Ha ByriieBoau. OCHOBHI BJIaCTHMBOCTI BYIJIeBO/IB.

. BrutiB Ha ByrneBonu a-HaTONIy, KUCIIOT, COJIEH, HOmy.

. SIKi ByrJjieBoAH MAKOTh Ha0OIbIIIEe 3HAYEHHS VISl OPraHizmy?

. SIK BILIMBA€ HeCTaA4a BYIJIEBOAIB HA KUTTEMISAJIBHICTD TiAPO0iOHTIB?
. SIki BU 3Ha€Te MPOAYKTU OKHCHEHHS BYTJIEBOIIB?

[lyuTaHHs U caMOTIepEBIPKH MiC/sl BUBUEHHS MaTepiaiiB J1ab0opaTopHoi po6oTu Ne§
HageniTs npukjiaam a0GCoJIIOTHOI Ta BiTHOCHOI cienugivHocTi pepmMeHTy.
Aky npiro mMawTh Ha ¢epMeHTH COJi Ba)KKHX MeTaJdiB i MilHI MiHepaJbHi
KHCJIOTH?
depMeHTH TeKCOKIHA3M KaTali3yloTh HepeHoc GocdaTHoi Ipynu, HAMUILITH TOBHE
PIBHSIHHS peaKIii:

ATO® + rimroko3a —AJ[®D + rmoko30-6-pocdar
depMeHT ypeasza Timpoiizye cedoBuHy, yTtBoproroun CO, 1 NHj. Hamumits
PIBHSHHS Ii€1 peakirii.
Hanuunite piBHSHHS peakiii riapoi3y KpoXMaio.
Kaacudikauis ¢pepmenTis.
Sk BUAINAIOTH | 0ounIYOTH (pepMeHTH? SKI METOAU KJIACHYHOTO0 BU3HAYECHHS
(epmeHTIB BH 3Ha€Te?
Ski ¢pepMeHTH BITHOCATHCA 10 TPYNH OKHUCHO-BiTHOBHUX?
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Sxuit ontumym pH mae pepmenrt nercu (1-2, ado 4-5, abo 6-7)?

SAxuii ontumym pH mae dpepment aminaza (1-2, ado 7-8, ado 4-5)?

Ilpu skiii Temnepatypi ¢pepMeHTH T1eHATYPYIOTH?

B womy nosnsirae cnerudiyHicCTh Ail PepMEeHTIB?

IIo Take TepMoaOLIbHICTL epMeHTIB?

SIK BU3HAYaIOTh KUIBKICTh amisiazu ?

Ski ymoBH € onTUMAJIBLHUMM 1151 pepMeHTiB?

IIlo nmokaaeno B ocHoBY kiuacudikamnii pepmentiB? HaBenith npukJiaj.

5. IIMTAHHA 1O 3AXOAIB IOTOYHOI'O, HIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TecToBi 3aBJaHHs 10 MO1YJIbHOI KOHTPOJILHOI podoTu MoayJas 3M-JI1
(Po3zain «I'igpoximisi»)
Bubepith BipHY BianoBiab. SIke 3HayeHHs mpuiiMae BoAHEeBHIl mokaszHuk (pH) B

MOBEPXHEBHUX BOAAX OUIBIIOCTI piuoK? [1,c.72-75; 148-178]
Sxe 3nayeHHs MiHepamizanii 3a kinacudikamiero O.0. AnexiHa BIANOBiIA€ BOJAaM
MOPCBKOT COJIOHOCTI? [1, ¢.50-60]
Bubepith, sikuii 3 QaxkTopiB, mo ¢GOpMYIOTh XIMIYHHHA CKIAJ NPUPOAHUX BOJ
HAJICXKUTh JI0 TEOJIOTIYHUX (PaKTOPiB [1, c.32-36]

BubepiTh, BMICT SIKMX PO3UMHEHUX Ta31B, € XapaKTEPHUM JJIA MiJ3€MHHUX BOJ.
[1, c.67-75; 226-260]
Bubepits BipHY BiANOBiAb. SIKke 3HAUYCHHS MpuitMae BoaHeBUW mokazHuk (pH) y

MMOBEPXHEBUX BOJIaX OKEaHIB? [1, c.72-75; 263-286]
Axuii 3 HaBeAEHUX BHJIIB TPUPOJHUX BOJ XaPAKTEPU3YETHCA HAWMEHILIO
MiHepasi3amieo? [1, c.50-60]
VY 4KuX OIMHUIIAX BUMIPIOBAHHS BHU3HAYaIOTh COJOHICTh MOPCHKHX Ta OKCaHIYHUX
BOa? [1, ¢.50-60]
Bubepith, sikuii 3 QaxkTopiB, mo ¢GOpMYIOTh XIMIYHHHA CKIAJ NPUPOIHUX BOJ
HAJICKUTH 10 (Pi3UKO-XIMIYHUX (HAKTOPiB [1, c.32-41]

BubepiTh, BMICT SKMX PO3UYMHEHUX Ta3iB, € XapaKTEPHUM JJisl TMOBEPXHEBUX BOJ
pidoK [1,c.67-75; 148-178]

BuOepiTh, TpuBajie CHOXXHMBaHHS BOJ HaBIThb 13 HU3BKMM BMICTOM SIKOTO 3
MIKpOEJIEMEHTIB MOpYyUIye OOMIH pEYOBUH (HEOPTaHiuHI CHOIYKH 3 HHUM
BUCTYNAIOTh IHTUOUTOpaMu (PEPMEHTIB Ta 37aTHI 3aMIIyBaTH KaJbIii y KICTKaX)
[1,c.103-111]
SAxe 3HadeHHs MiHepanizamii 3a kinacudikariero O.0. AnekiHa BIAMOBIIA€ MPICHUM
BOIaM? [1, c.50-60]
Jo skoi rpynu (¢akTopiB (POpMyBaHHA CKJIaAy MPUPOJHUX BOJ HAJEKUTh
NICPETBOPCHHS KATIOHIB 3aj1i3a B a¢pOOHUX yMOBax 3ajiizobakrepismu? [1, ¢.32-43]
Bubepits BipHY BiAnoBiAb. SIke 3HAUYCHHsS MpuUiiMae BogHEBUN mokazHuk (pH) y

MOBEPXHEBHUX BOJaX MOPIB Ta OKEaHIB? [1, c.72-75; 263-285]
Sxuii 3 HaBeNEHUX BHUJIB TPUPOJHUX BOJ XaAPAKTEPHU3YETHCS HAWBHIIOKO
MiHepai3aii€e? [1, c.50-60]
Jo sixoi rpynu (akTopiB GOpMyBaHHS CKJIaay MPUPOIHUX BOJ HAJIEKHUTHh T1IPOJII3
coneit? [1, c.32-45]

Jlo sxoro kmacy 3a knacudikamiero O.0. AnekiHa HE MOXYTh BITHOCHTHCH
MIOBEPXHEBI OKEeaHI4HI BOJIN? [1, c.50-60]
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17.

18.

19.

20.

21.

22,
23.

24,

25,

26.

217,

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

BubepiTh, gKuii 3 MIKpOCIEMEHTIB HAJICKUTH JI0 BOKIUBUX MOKUBHUX €JIEMEHTIB
JUIsL TiApOOIOHTIB, a TakoXk Oepe ydacThb y Tporecax (OTOCHHTE3Yy, peaKIlisx

¢dboTOMI3y BOAM 1 BUIJICHHS KUCHIO [1,c.103-111]
BulbepiTh, BMICT SKHMX PO3YMHEHUX Ta3iB, € XapaKTEPHUM JJisi MOBEPXHEBUX BOJ
OKeaHiB [1, c.67-75; 263-285]
BubepiTh, BMICT SIKOTO 3 TOJIOBHMX KATiOHIB € TMEPEBAKAIOYMM Yy TOBEPXHEBUX
MPICHUX BOJAaX OlIBIIOCTI PIUOK [1, c.76-91; 148-178]
Cepen mepeniuyeHUX €JIEMEHTIB, IO MICTIAThCS y NIPHPOJAHHMX BOJaX, BUOEPITh
OioreHHi [1,c.92-98]
Sk BIMBae Ha BOAHEBUH MokasHUk (pH) y mpuponHux Bojgax HasiBHICTH BEIUKO1
koHueHTpariii ionis HCO3 ? [1, c.72-75]
Yum 3yMOBIICHI aHOMaJIbHI BIIACTUBOCTI BOIU? [1,c.19-27]
Jo sxoi rpynu gaxTopiB (popMmyBaHHS CKIIady MPUPOAHHUX BOJ HaJEKaTb OKHCHO-
BiJTHOBHI peaKiiii? [1, c.32-45]
B sxux nmpupoaHuX BoJax MOKe BiI0OyBaTHCh aHaepoOHa OaKkTepiaabHa AiSUTbHICTH?
[1, c.41-43]
Sxe 3nayeHHs MiHepamizaiii 3a kimacudikamiero O.0. AnekiHa BiANOBiae BoJaaM
MOPCBKOI COJIOHOCTI? [1, c.47-60]

3 HaIUIIKOM $IKOTO €JIEeMEHTa B IPyHTaX, BOJax 1 MPOAYKTaX XapuyBaHHS
OB’ s13aHa «YPOBCHhKa» XBopoOa (60111 B cyriobax Ta 3MiHEHHs] (OpPMH CKeleTa, K
HACJIIJIOK 3JaTHOCTI LIbOTO €JIEMEHTa 3aMIHIOBATH Kbl y KiCTKax)?

[1,c.103-111]
Cepen mepeniueHUX 10HIB, 1[0 MICTATHCS y MPUPOIHUX BOAAX, BHOEPITH TOKCHUHI

JUTS TipOOIOHTIB [1,c.103-115]
BubepiTs, siKi ra3u, po3uynMHEH] Y BOAaX PIUOK, 03€p, MOPIB Ta OKEAHIB BIAHOCATHCS
710 Ta31B 010XIMIYHOTO TIOXOKEHHS [1, c.67-75]
o sikoi rpynu (axTopiB GpopMyBaHHS CKJIaay MPUPOIHUX BOJ HAJECKUTH pelbed
MICIIEBOCTI? [1, c.32-43]
B sxux mpupomgHux Bojax OUIbII MMOBIpHO BiZOYBaeThCs acpoOHa OakTepiasibHA
JUSTIBHICTD? [1, c.41-43]
Sxe 3HaueHHs MiHepamzauii 3a kiacudikamiero O.0. AzekiHa BIANOBiIae
po3coaam? [1, c.47-60]

Cepen eneMeHTIB BUOEpITh TOW, IO BXOASYM N0 CKJIaaAy BitamiHy Bi,, TOCUTH
aKTUBHO BIUIMBA€ HAa HAAXO/KCHHS Aa30THCTUX PEYOBHUH, 30UIBIIEHHS BMICTY
xjopodity Ta ackopOIHOBOI KHCJIOTH, AaKTHBIZy€ OIOCHHTE3 1 MIJABINIYE BMICT
OUIKOBOrOo a30Ty B pociuHax (aje MiABUILEHI KOHUEHTpalii CHOJyK 3 LUM

MIKPOEJIEMEHTOM € TOKCUYHUMH ) [1,c.103-111]
Bubepits, sxmii 3 ¢akropiB 3a knacudikamiero O.0. AnekiHa, mo (HOpPMYIOThH
XIMIYHUH CKJIaJ IPUPOTHUX BOJI, BITHOCITHCS 10 MPSIMUX (HaKTOPiB [1, c.32-43]
BubepiTh, 11 SKUX NPUPOTHUX BOJ HAWYACTINIE 3aCTOCOBYETHCS KiIacH(iKailis
NPUPOIHUX BOJ 3a XIMIYHHM ckiragoM M.I". Bansmko? [1, c.47-60]
Jo sxoi rpynu gaktopiB (GOpMyBaHHS CKJIay MPUPOJHUX BOJ HAJEXKHUTh KIIMaT
MICI[EBOCTI? [1, c.32-43]

Cepen enemeHTIB BHOEpITH TOH, IO HAJIEKUTH 10 KAHIICPOTCHHUX — IIiIBHUIICHA
KOHLIEHTpAIlisl I[bOTO MIKpOEJIIEMEHTa Yy THTHIM BOJl MOXE CIPUUYHHITH

pecIipaTopHi 3aXBOPIOBAHHS [1,c.103-111]
Bubepith, sikuili 3 ¢dakTopiB, 110 (QOPMYIOTh XIMIYHUN CKJIaJ MNPUPOJHUX BOJA
HAJICKUTD JI0 O10JIOTTYHMX (HaKTOPiB [1, c.32-43]
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38.

39.

40.

41.
42.

43,
44,

45.

46.

47.

48.

49.

50.

=

Bubepith, y fSKOMy BHUMNAJAKy BOJHHUH pPO3UYMH HAOYBa€ BIIACTUBOCTI JIYXKHOTO
cepeIoBHIIA [1, c.72-75]
Bubepith, ski 3 ¢akropiB 3a kinacudikamiero O.0. AnekiHa, mo (HOpPMYIOThH
XIMIYHUH CKJIaJ MPUPOTHUX BOJI, BITHOCITHCS 10 HEMPSIMUX (PakTopiB (IpyropsiHi)

[1, c.32-43]
BubepiTh, A1 SKUX NPUPOIHUX BOJ HAMUYACTIIIE 3aCTOCOBYETHCA KIacH(iKaIlis
NPUPOIAHKUX BOJ 3a XiMIYHMM ckiiaioMm B.O. Onekcanaposa [1, c.47-60]

BuOepith, skuii 130TOI BXOIUTH JI0 CKJIAAY MOJIEKYJIH «BaKKOi» Boam» [1, ¢.19-23]
Cepen eneMeHTIB BHOEpITH TOM, MIKPOKOHEHTpAIlli SKOrO B OpraHi3Mi JIOACH,
TBApUH, POCIUH € HEOOXITHUM, TOMY IO 3MEHIIY€E TOKCHYHICTh KaJMIIO Ta MiJi; a
Ipy HECTadl HOro y POCIMHHHX OpraHi3Max MOpYIIYEThCS OOMIH BYIJIEBOMIIB 1
OLITKIB, 3MEHIIY€E€THCS BMICT XJI0podiry [1,c.103-111]
3a AKMX yMOB aepoOHi OaKTepii )KUBYTH 1 PO3BUBAIOTHCS Y BOAL? [1, c.41-43]
Sxe 3HaueHHs npuitmMae BoaHeBHi noka3Huk (pH) B atmocdepuux Bomax?

[1, c.72-75; 130-147]
Bubepith, SKUM aHaJITHYHUM METOJOM BH3HAYAIOTh BMICT XJOPHI-IOHIB Y

OPUPOAHUX BOJAX? [1, c.76-91]
Bubepith, IKUM aHAIITUYHUM METOJOM BHU3HAYalOTh BMICT OpraHIYHOT pEYOBUHU Y
OPHUPOIHUX BOAAX? [1,c.98-103]
Bubepitp, ski 3 ¢dakrtopiB, mo (HOpMyIOTh XIMIYHUN CKJIaJ MPUPOTHUX BOJ,
HaJIeXkKaTh JI0 AaHTPOIIOTEHHUX (haKTOPIB. [1, c.32-45]

BuOepiTh BipHYy BIANOBIAb. SIK BIUIMBAE HA BOJHEBUIN MMOKA3HUK Y TPUPOAHUX BOJAX
(pH) BHCOKa KOHIIEHTpAITisl PO3UYMHEHOTO AioKcuay ByTieio CO,? [1, c.72-75]

Bubepith, HaIMIpHHI BMICT CIOJYK $KOIO 3 €JIEMEHTIB (MOXXE MNOTpaIuiité y
BOJIOMMH 31 CTIYHUMU BOJaMH) BUKJIUKA€E HAMIPHE 3pOCTaHHS BOJHOI POCIMHHOCTI,
10 MPHU3BOAUTH O 3MEHIIEHHS KHCHIO Y BOJI, 1l «UBITIHHS», 3arubeni pubu Ta

MOTIPIIICHHS SIKOCT1 BOJIA [1,c.103-111]
Bubepith, skuii 3 ¢dakTopiB, 1m0 (POPMYIOTH XIMIYHUN CKJIaJ MTPUPOJHUX BOJ
HAJICKUTH JI0 TeOJIOTTYHUX (AaKTOPIB [1, c.32-45]

5.2. TecToBi 3aBAaHHs 10 MOIYJbHOI KOHTPOJIBLHOI po60oTH MoxyJasa 3M-JI2
(Po3ain «bioximist riapo0ioHTIB»)

Sxka cninpHa (i3MYHA BIACTUBICTD BCIX JIMIAIB? [2, c.46-51]
Sk Ha3uBaOTh e(ipu TPHOXATOMHOTO CIIUPTY TIIIEPUHY 1 BUIIUX KUPHUX KUCIOT?
[2, c.46-51]
VYV sgKuxX MICUAX MEpeBa)KHO BiOYBA€ThCS IHTEHCUBHUM CHHTE3 1 HAKONWYECHHS
JimiaiB? [2, c.46-51]
SIK1 KMCIIOTH, IO YTBOPIOIOTHCS 3 MOHOCAXapuIiB MPU OKUCHEHH] TUIbKM NEPBUHHOL
CIIUPTOBOI TPYIH JI0 KapOOKCHIIBHOT, MalOTh HalO1IbIIIe 010JIOTTYHE 3HAYCHHS ?

[2, ¢.54-69]
depMeHTH T TI€I0 BUCOKUX TEMITEPATYp ACHATYPYIOTh, TOMY SIKHUMH CIIOJTYKAMH
BOHH SIBIITIOTHCS? [2, ¢.70-84]

Ha akTuBHICT, (EepMEHTIB BIUIMBAIOTH XIMIYHI CHOJIYKH, IO 3HAXOJATHCA B
peakuiiiHiii cucremi. OHI 3 HUX MIABUIIYIOTh aKTUBHICTH (epMEHTIB. SIK BOHU

HA3UBaIOTHCS? [2, ¢.70-84]
Sk BOHM Ha3UBaIOTHCS (DEPMEHTH, 5K CKIAAAIOTHCA 3 ABOX YaCTHH: TEPMOJIAO1TbHOT
0171KOBO1 1 TepMOCTa01TbHOT HEOLTKOBO1? [2, ¢.70-84]

[Ipouiecu mnepeHECeHHs OKPEeMHX TpYIN BiJl OJHUX CYOCTpaTiB [0 IHIIUX, IO

21



10.
11.
12.

13.
14.

15.

16.

BiJIOYBAIOTHCA B OpraHi3Mi, KaTali3yloTh (hepMeHTH. Sk BOHH Ha3UBAIOTHCS?

[2, c.70-84]
Axi pepMeHTH KaTami3yrOTh PEakilii, 3a SKUX OJHI PEUOBHHU TEPETBOPIOIOTHCS B
1HII1 PY HE3MIHHIA KUTBKOCTI aTOMIB (IIpoliecH 130Mepu3aliii), 1m0 BiA0yBalOThCS B

oprasizmi? [2, ¢.70-84]
SIK HA3WBAIOTHCS 3aXBOPIOBAHHS, IO PO3BHBAIOTHCSA Y JIOACH 3a HEIOCTaTHHOI
KUIBKOCTI BiTaMiHIB y Tki? [2, ¢.85-105]
Bci BiTaminu 1o (pi3MgHUM BIACTHUBOCTSIM, MOJAUISIIOTH Ha AB1 rpynH. SAki?

[2, c.85-105]
Sk J1. Keiinin Ha3BaB 3ai1i30BMICHI (DepMEHTH JUXaNIbHOTO JaHiora?  [2, ¢.70-84]
Sxuii BiTaMiH BXOJUTH J0 CKIIQTy JeTriporeHas? [2, ¢.85-105]

SIk HA3MBAIOTH TPYITy 3a71i30BMICHUX OUIKIB, SIKi MEPEHOCATH €JIEKTPOHH B MPOIECI
TKaHWHHOTO JUXaHHs Bia yOiXiHOHY (abo Bin ¢1aBOMPOTEiiB) 10 MOJEKYISIPHOTO
KHCHIO 1 aKTUBYIOTh HOT0? [2, c.26-45]
BubepiTh BipHE CTBEpKEHHS: aMIHOKMCIOTH, BUAUICHI 3 OUIKIB, SIBISIOTH COOOIO
MOXIHI HACHYEHUX KapOOHOBUX KHUCIOT, Y SIKHX OJUH ab0 JBa aTOMU BOJHIO B

paavKari 3aMilieHi sIKO rPyIor? [2, c.26-45]
Sk Ha3uBaeThCs 3HAUYCHHS pH, mpu SKOMy MOJIeKyJla aMiHOKHCIIOTH HelTpaibHa?
[2, c.26-29]

17.B pesynbrati B3aemoli kapookcuiapHOI Tpynu (-COOH) omni€l aMiHOKHCIIOTH Ta

18.

19.

20.
21.

22,

23.

24,

25,

26.

217,

28.

29.

amiHorpynu (-NHy) iHI101, yTBOPIOETbCS AKHIA 3B'I30K? [2, c.26-45]
Sx Ha3WBaIOTh CTPYKTYPYy MOJIEKyJd OUIKiB, sKa XapaKTepu3ye sIKICHUU
aAMIHOKHCJIOTHUM CKJaJ] TMOJIIENTHIHOTO JIAHIIOra, KIJIBKICTE aMIHOKHCIIOTHHX
3JIMIIKIB Y HHOMY, 3B'SI3aHMX TMENTUIHUMU 3B'SI3KaMU, 1 MOPSAOK YEPTyBaHHS ITUX

3aJIMIIKIB? [2, c.26-45]
a-cripalib — e fKa KOHQopMalls MEeNTHIHOTO JAHIIora OLIKOBOI MOJIEKYJIH B
npocTopi? [2, c.26-45]
Ska nis BUKJIMKAE HE3BOPOTHY KOATYJISIIIIO PO3UYMHIB OLTKIB? [2, ¢.26-45]

Sk Ha3WMBarOTHCS BIAMOBIAHO JeriAporeHasw, kKopepmeHTH sSkux MicTsaTh OMH i
OAJL? [2, ¢.70-84]
Mouiekyna sSIKOi peHYOBHHHM € YHIBEPCATIbHUM PYXOMUM JIKEPESIOM XIMIYHOI €HEprii B
KITITHHAX ? [2, c.46-53]
SAx Ha3uBaTh CHoci® ymakyBaHHS BTOPHWHHOI CTPYKTYPH MOJIEKYJ OUIKIB 3
YTBOPEHHSM KJIyOKiB Pi3HOMaHITHOT popmMu? [2, ¢.26-45]

SIk Ha3UBarOTh BTpaTy OI0JOTIYHOT AKTUBHOCTI OLTKOBOT MONleKyu?  [2, ¢.26-45]

B cnenianizoBaHux TkaHMHAX (MIAMIKIPHA KIITKOBMHA, BHYTPIIIHE Callo, MEYIHKa,
KICTKM Ta IHIIE), 30CepePKEHa OCHOBHA YAaCTMHA CUHTE30BAaHUX JIMIAIB. SIK BOHU
HA3UBAIOTHCA? [2, c.46-53]
Kupu poCAMHHOTO MOXOPKEHHS 1 JEeSKUX TiAPOOIOHTIB MICTITh y CBOEMY CKJajl
NEPEBAKHO 3aJMILIKU sKUX KucaoT? [Ipu 3BuuaiiHiil TemMneparypi BOHU € pIAMHAMU,
iX Ha3UBAIOTh OJIISIMHU. [2, c.46-53]
Sk Ha3UBaIOTHCS OPraHiuHI CIOJYKH, SIKI YTBOPIOIOTBCS B POCIMHAX B MPOLEC]
dorocunTezy? [2, c.54-69]
SIk Ha3MBa€ThCA Ipymna BYIJIEBOIB, MOJIEKYJIH SKUX CKIIAIAIOTHCS 3 TIBOX MOJIEKYI
MOHOCaxapuIiB? [2, c.54-69]
3 JBaAlsATH aMIHOKHCIIOT, SIKI BXOJASTHh JO CKJIaAy >KMBUX OpraHi3MiB JECATb HE
CUHTE3YIOTbCA B OpraHi3Mi TBapHH 1 MOBUMHHI HAJIXOJUTU Pa3oM 3 Dkero. SIK BOHHU
HA3UBAIOTHCS? [2, ¢.26-30]
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30.

31.

32.
33.
34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Sx Ha3uWBarOTh CTaH OUIKOBOi MOJIKYJH, TPH SKOMY OUIKH BHKOHYIOTH CBOIi
Oionoriuni QyHKITIT? [2, c.26-45]
SIk Ha3WBalOTh TaKy KOH(DIrypamio MENTHIHOTO JIAHIFOra OLTKOBOI MOJIEKYJIU B
MIPOCTOPI, IO SIBJIsIE 00010 hopMy cImipalii ab0 CTPYKTYPY CKIIQI4acTol cripaii?

[2, c.26-45]
3a skux Temneparyp GepMEHTH MPUITMHSIIOTH CBOIO JIit0, alle He PYHHYIOThCS?

[2, c.70-84]
Sk Ha3uBalOThCs (HEPMEHTH, SIKI CKIAAAOTHCS TIIBKU 3 aMiHOKUCIIOT?  [2, ¢.70-84]
Sk Ha3UBaIOTHCS OLTKOBA YACTHHA CKJIAJHOTO (PepPMEHTY? [2, ¢.70-84]
Sk Ha3UBaETHCSA HEOLTKOBA YaCTHUHA CKIIATHOTO (pepMeHTY? [2, ¢.70-84]
Axi depMeHTH KaTami3yloTh peakilii po3IIETUICHHS CyOCTpaTiB 3a ydacTiO BOJU
(rimpodi3), Mo BiIOYBAIOTHCS B OpraHi3mi? [2, c.70-84]

SIki GpepMeHTH KaTai3yloTh CHHTETHYHI MPOLIECH, Y Pe3yJIbTaTi SIKUX YTBOPIOIOTHCS
HOBI PEUOBUHH, 3 BUKopuctanHusaMm eneprii AT, mo BinOyBaroThcs B OpraHizmi?

[2, c.70-84]
SIK Ha3MBAETHCS 3aXBOPIOBAHHS, SIKY BHKJIMKA€E MOBHA BIJCYTHICTh B 1K1 SKOTOCh
BiTaMiHy, III0 HAa paHHIX CTaisIX BHWIIKOBYETHCS IUISIXOM BBEICHHS B OpPraHi3M
BiJIMTOBITHOTO BiTaMiHy? [2, ¢.85-105]
Jo siko1 TpynH BITHOCSTH PETUHONH 1 KAPOTUHOIAM (BiTaMiHU TpynH A),Tokodeponn
(Bitaminu rpynu E), ¢inoxinonu (Bitaminu rpynu K), xanbiudeponu (BiTamiHU

rpynu D)? [2, ¢.85-105]
Slkuit BiTaMiH BXOJUTH JI0 CKJIQAy AETiAporeHas? [2, c.85-105]
Axy ctpykTypy cmipaini Mae [-koHopmallis TENTHAHOTO JIAHIIOTa OUIKOBOI
MOJICKYJIH B TIPOCTOPi? [2, ¢.26-45]

Sxa cTpykTypa OUIKOBOi MOJIEKYJIM BHHHUKAE B pe3yanaT1 acoramii JeKiTbKOX
NENTUAHUX JAHIIOT1B, 110 MalOTh IEPBUHHY, BTOPUHHY 1 TPETUHHY CTPYKTypu?

[2, c.26-45]

SIK Ha3UBAIOTH JIIMIIH, SIK1 BXOJAATH JIO CKJIATY KIITUHHUX O000JOHOK 1 MPOTOIUIa3MH,
YTBOPIOIOYH KOMIUIEKCH 3 OLIKaMu? [2, c.46-53]
Sk Ha3uBaeTHCS XBOpPoOa, 110 BUHUKAE BHACIIIOK BIICYTHOCTI JIEKUIBKOX BITaMiHIB?
[2, c.85-105]

Ha siki Tpy OCHOBHI KJIaCH MOAUISIFOTH BYTJIEBOJIU? [2, c.54-70]

5.3. TecroBi 3aB1aHHs 10 MO1YJ/JIbHOI KOHTPOJILHOI podoTu Moayasa 3M-Jladl

Bubepith BipHE 3HA4YE€HHS BOJHEBOrO MOKa3HWKAa pH, SKIIO KOHIIEHTpAIlisi 10HIB

BOJIHIO Y BOJTHOMY PO3UMHI [H+]=2,3- 10‘9MOHL/ILM3 [, c.10-14;17-19]
BubepiTh BipHE 3HaueHHs 3aranbHOi TBepAoCTI Boau (Ts,.), AKIIO MpUpOIHA BOJIA €
M'SIKOO [5, c.34-37; 6, ¢.70-78]
BubepiTh BipHEe CTBEp/IKEHHS: AaHAJITUYHUM METOJAOM BHU3HAUEHHS BOJHEBOIO
MOKa3HUKA y MPUPOJHUX BOJIAX €... [5, c.10-14;17-19]
Cepen HaBeleHHMX BH3HAaY€Hb BUOEPITh BIpHE BU3HAYEHHS BOJHEBOTO IMOKAa3HUKA
(pH), ko pOH—7 8 [5, ¢.10-14;17-19]
Bubepits BipHe 3HaueHHS po3uMHHOCTI coiii AgCl, skmo A00yTOK PO3YMHHOCTI
JIP(AgCl )=1,8-10" [6, c.38-41]

Bubepits BipHe 3nauennst pH npu rigpo:mizi coni AgNO3 B 0,1M po3uuHi comi, SIKIIo
Kn(AgOH)= =5-10" (pK=2,3). HamuuiiTh peakiiio rizpomisy (B MOIEKYIAPHOMY Ta
10HHO-MOJIEKYJIIPHOMY BH/I1). [6, c.42-51]
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ske 3HaUYeHHS KOHCTAHTH T1ipoiizy comi NaNO,, aKiio Kz[(HNOZ)=6,9-10'4?

[6, c.42-51]
BubepiTh BipHe 3HAUCHHS MOCTIHHOI TBEpAOCTI BOAH, KO T3ar.=7,5 MMois/mM>, a
Tk=3,2 MMOJIB/IM" [5, ¢.34-37; 6, c.70-78]

OGepiTh BipHE 3HAYCHHS MOISPHOI MAacH eKBiBaneHTy ioHiB Ca’’

[5, ¢.34-37; 6, c.70-78]
Bubepith BipHe 3HaueHHss pOH BogHoro po3uuny, skmo pH =5,6 [5, ¢.10-14;17-19]
BubepiTh BipHUI METOT yCYHEHHS KapOOHATHOI TBEPAOCTI MPUPOAHOI BOIN

[5, ¢.34-37; 6, ¢.70-78]
BulbepiTh BipHUI METOJI yCYHEHHS HEKapOOHATHOI TBEPAOCTI MPUPOTHOI BOIU

[5, ¢c.34-37; 6, ¢.70-78]
Bubepith BipHHII METO/ aHAITUYHOTO BU3HAYEHHS 3arajibHO1 TBEPAOCTI MPUPOIHOL

BOJIH [5, ¢.34-37; 6, c.70-78]
BubepiTe BipHHUN METOA aHATITUYHOTO BH3HAYEHHS KapOOHATHOI TBEPAOCTI
MIPUPOJTHOT BOJIN [5, c.34-37; 6, ¢.70-78

BubepiTh  BipHMHi ~ METOJ  aHANITHYHOrO  BM3HAueHHs  iowiB  Ca”’
[5, ¢.34-37; 6, ¢.70-78]
SAxe 3HadeHHs koHcTaHTH Tiapoiizy com KCN, sxmo Kn(HCN)= 5 ,0-10‘10

[6, c.42-51]
Bubepite BipHE 3HAaYEHHS PO3YMHHOCTI coii MnS, sKkmo g00yTOK pO3YHMHHOCTI
JIP(MnS)=2,5x10* [6, c.38-41]

Pozpaxyiite Ta BuOepiTh BipHe 3HaueHHd pH mnpu rigponizi com NaClO, sxmio
kounenTparis com 0,01M ta Ko (HCIO) =2,95.10°° (pK=7,53). Hammumiite peakmiro

riApoi3y (B MOJIEKYJISIPHOMY Ta 10HHO-MOJICKYJISIPHOMY BH/I1). [6, c.42-51]
BubepiTs BipHY BIAMOBiAL: SKIO | MOJh PO3YMHEHOI PEUOBMHU 3HAXOAMUTHCS Yy
1 om® pO34uKHY, TO MOJIsipHa KOoHIeHTpartlist (CM) TOPIBHIOE. .. [6, ¢.59-68]

OGepiTh BipHE 3HAYCHHS MOIAPHOI MaCH eKBiBaJCHTY ioHiB Mg?*
[5, c.34-37; 6, ¢.70-78]
Bubepits BipHe 3HaueHHs THTpy 20% -ro posuuny comi Na,Cr,0; (p=1,14 r/em®)
[6, ¢.59-68]
Bubepith BipHE 3HAUYE€HHS BOJHEBOIO MOKAa3HHKA ;)H, SKIIO KOHIEHTpAIlis 10HIB
BOJIHIO Y BOJTHOMY PO3UMHI [H+]=7,25- 10712 MOJIb/IM [, c.10-14;17-19]
Bubepits BipHY BianoBiab. SIke 3HadeHHS NpuiiMae BoJHEBHM mMoka3sHUK (pH) y

MOBEPXHEBHX BOJAX OKEaHIB? [5, c.10-14]

Axuii 3 HaBEACHWX BHJIB MPUPOJHUX BOJA XapaKTEPU3YEThCS HANMEHIIO
MiHepai3aiie? [6, ¢.55-57]

Bubepith BipHE CTBEpI)KCHHS: aHATITUYHUM METOJOM BH3HAYCHHS 3arajbHOi
JY>KHOCTI TIPUPOJTHUX BOJI €. .. [5, c.24-26]
BubepiTh BipHe 3HaYeHHS KOHIEHTpALii i0HIB BOAHIO y BoAHOMY poszumai [H'],
AKII0 BOJAHEBUM MoKa3HuK pH =12,25 [5, c.10-14;17-19]
Bubepith, yoMy nopiBHioe HopManbHa (CH) koHueHTpais 20% po3unny Oixpomary
natpis Na,Cr,07 (p=1,14 r/cm®) [6, ¢.59-68]
Bubepith, YoMy n0piBHIOE MOJIsUIbHA KOHIEHTpais 10% po3unHy OixpomaTy Kauis
K>Cr,04 [6, C59-68]
BubepiTh, yomMy JH0OpiBHIOE TUTP po3uuHy Xpomaty HaTpist Na,CrOy4 sikmo y 100mi
PO3YMHY MICTUTHCS 2T PEYOBUHHU [6, c.59-68]

BubepiTh, BMICT SKMX PO3UYMHEHHUX Ta3iB € XapakTEpPHUM JUJIsi MOBEPXHEBUX BOJI
pivoK [10, c.7-8]
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

N

BubepiTh, BMICT SIKUX PO3YMHEHMX Ta3iB € XapaKTepHUM IS mig3eMHux Bog |10,
c.7-8]
BubepiTh BipHE CTBEPKCHHS: TIPUPOJIHA BOJa HE PEKOMEH/IOBAaHA 10 BAKOPUCTAHHS
IS TOCTIOIAPCHKO-TIMTHUX MOTPEO, SIKIO 11 3arajgbHa TBepaicTh (T3ar.)=...

[5, ¢.34-37; 6, ¢.70-78]
[Tpu sixomy 3nauenHi pH cnig ouikyBaT Benukuii BMIicT (>80%) mioKkcUIy BYTJIELIO

CO; y npupoHiit Boi? [5, c.10-14;17-19]
Ipu sikomy 3HauenHi pH ciig ouikyBaté Bennkuii BMicT Kapbonat-ioniB COz> y
PUPOIHIH BOII? [5, c.10-14;17-19]

SAxuM 3aKOHOM JIIMITYEThCSI KOHIIGHTpAllld KHCHIO Y TIOBEPXHEBUX BOJaX
(0-14 mr/m)? [10, ¢.7-11]
Bubepith rpymy aHioHIB, BMICT SKMX E€KBIBJIEHTHHHM KOHIIEHTpALii KalbIlil0 Ta
MarHiro, BU3HA4Ya0Th TBEPIICTh MIPUPOIHOT BOIU [5, ¢.34-37; 6, ¢.70-78]
Bubepitp BipHY BiAmoBimb. Skuii 3 HaBeACHUX BHUIIB MPHUPOIHUX BOJ
XapaKTepU3Yy€EThCS HAWBHIIOI MiHEpaTi3aIiero? [1,c. 55-57; 6, c.55-57]

BubepiTh, sKe 3HaYCHHS KOHIIEHTpAIl 10HIB BOJHIO [H'], skumo KOHIIEHTpAIIis
T1IpOKCUI-10HIB Y BogHOMY po3unHi [OH]=5,6- 102 mons/mv®  [5, ¢.10-14;17-19]
VY SKUX OJIMHMIISIX BUMIPIOBAHHS BU3HAYAIOTH MiHEpaITi3allilo IPUPOTHUX BOJ?
[1, c.55-57; 6, ¢.55-57]
VY SKMX OJMHHMIISIX BUMIPIOBAHHS BH3HAYAIOTh TBEPAICTh MPUPOIHUX BOJI?
[5, ¢c.34-37; 6, ¢.70-78]

5.4.TecToBi 3aBIaHHA 10 MOAYJIbHOI KOHTPOJIbHOI po6oTn Moayas 3M-Jlao2

B pesynbTaTi sikoi peakiii 3 OUIKaMu BiIOyBA€ThCS MPOIIEC BUHUKHEHHS MIJTHOTO
KOMIUIEKCY 3a0apBIIEHOTO B POXKEBO-(Pi07I€TOBUM YK CUHBO-(D10TIETOBUI KOJIIp

[5,c.51-61; 6, c.83-91]
CKUTbKY IENTUAHKUX 3B’ SI3KIB MICTUTHCSA B MOJICKYJII OKTAINenTUIy?

[5, c.51-61; 6, c.83-91]
Ska peaxilig € SKICHOIO PEakili€l0 Ha BUTbHI aMIHOTPYIH 3 YTBOPEHHSM OapBHHKA
Pyemana cuHb0-(hi01€TOBOTO KOJIHOPY? [5,c.51-61; 6, c.83-91]
3 nmBaAlATH aMIHOKHUCIIOT, SIKI BXOJSTH JO CKJIQAy >KUBUX OPraHI3MIB JIECATh HE
CHUHTE3YIOTbCS B OpraHi3Mi TBapWH 1 MOBUHHI HAaIXOIUTH pa3oM 3 DKer, K iX

Ha3UBaIOTh? [5, c.51-61; 6, c.83-91]
B3aemonis OinKiB 3 KOHIIGHTPOBAaHOIO HITPATHOI KHCJIOTOIO € PEaKIie€lo Ha
MPUCYTHICTh AKUX CIIOIYK? [5,c.51-61; 6, ¢.83-91]

OO0epiTh rIIIOKO3Y 3 HaBeaeHUX (HopMys MOHOcaxapuaie  [5, ¢.67-70; 6, ¢.95-103]
SIK1 Kucnomu yTBOPIOIOTHCS MIPU OKUCHEHHI aJibAETIAHOT TPy MOHOCAXapUaiB?
[5, ¢.67-70; 6, ¢.95-103]

. . . . \ pum—
Mostekyd  BYTJIEBOMIB, IO MICTATh BUIbHY KapOOHUIbHY Trpymimy -~

OKHCITIOIOUNCH B JIYKHOMY cepenoBumii BigHoBmooTs Cu?® 10 Cu’. Sk mpu mpomy
3MIHIOEThCS 3a0apBICHHS? [5, ¢.67-70; 6, ¢.95-103]
YTBOpeHHS AMcaxapuiiB MOXKE 3JIHCHIOBATHUCS 3a paxXyHOK HaIiBaleTaIbHUX
TIAPOKCUIIIB 000X MOHOcaxapuIiB. B TakoMy BuIlagKy YTBOpPEHUH Aucaxapuj
BIIHOCSTH JIO SIKOTO THITY? [5, ¢.67-70; 6, c.95-103]

10.Jlimiau 3aGe3neuyiots 25-30% eHepreTMuHuUX mNOTPed opraHizmy. OKHUCICHHS

1 v xupy — 39,1 x/x eneprii. Jlo sxkux (yHKIIN BIAHOCHUTHCA AaHa OloXiMiuHA
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byHKIin? [5, c.63-66; 6, ¢.92-95]
11.Bubepith peakTHB, 3a JOIMOMOTOI0 SIKOTO MOKHA JTIOBECTH HEHACHYCHHM XapakKTep
TPHOJICTHY [5, ¢.63-66; 6, ¢.92-95]
12.5Ix Ha3uBarOTh KUIBKICTH MUIirpamiB Kajiid rigpokcuny (KOH), sika BuTpaudaeTscs
JUISL HeUTpai3amii BUIbHUX KUPHUX KHUCIIOT, IO MICTSITh 1 T Kupy?
[5, ¢.63-66; 6, c.92-95]
13.Jlimian siKi BXOIATH A0 CKJIaay KIITHHHHX MEMOpaH 1 HEpBOBOI TKaHWMHH, a TaKOX

MICTATH 3aJIMIIKH (pochaTHOT KUCTOTH, BITHOCSTH JIO. .. [5, ¢.63-66; 6, c.92-95]
14.5Ix Ha3WBarOThH NI, MOJCKYIH SKHX MICTSITh KPIM JIIIJAHOTO, BYIJICBOJIHEBUI
KOMITOHEHT? [5, ¢.63-66; 6, ¢.92-95]

15. Jlenartypairist OiKiB MPUBOIUTH 0 PYWHYBAHHS SKOT iX CTPYKTYpH?

[5,¢.51-61; 6, c.83-91]
16.TlenTuauuii 3B’ 130K YTBOPIOETHCS 3aBISIKU SIKO1 B3aeMozii? [5, ¢.51-61; 6, ¢.83-91]
17.BaxxnuBuii roMonoJlicaxapui MICTUTBCSl Yy TKaHMHAX JIIOJUHM 1 TBapWH 1 BiJirpae

POJIb PE3EPBHOrO BYIJIEBOJY, TOMY HOro IIi¢ HAa3WBAIOTh TBAPUHHUM KPOXMAJIEM.
SIkuii moJicaxapu OmucaHo? [5, ¢.67-70; 6, ¢.95-103]
18.B pesynprati sfKOi peakiiii 3 OlIkamMu BiIOYBAa€THCS MPOIEC BHHUKHEHHS MiJTHOTO
KOMILJIEKCY 3a0apBJICHOTO B POKEBO-(D10JIETOBUM Yr CHHBO(I0JIETOBUN KOJIp?
[5, c.51-61; 6, c.83-91]
19.1leBHa KUIBKICTH I'paMiB MOy MOXKE IIPUETHATHCS 32 MICIIEM IOABIMHUX 3B SI3KIB JI0
100 r xumpy. /lama KoOHCTaHTa € MIPOIO HEHACHYECHOCT]I J>KUPHHX KHCJIOT. SIK
HA3WBAIOTh IF0 KOHCTAHTY, M0 BHKOPUCTOBYIOThH JJISI OIIIHKH SIKOCTI BHUCHXAIOYMX

oii? [5, ¢.63-66; 6, ¢.92-95]
20. Sk Ha3WBaOTH JIIMIIHA, MOJEKYJIH SKUX MICTATh KpIM JIMIAHOTO, BYIJICBOJIHEBUN
KOMITOHEHT? [5, ¢.63-66; 6, ¢.92-95]

21.Y nipoOipKy 3 peHOBHHAMH, JOJAJIM KAp (puO’sI4Mii) 1 peTeIBLHO NEpPEMIIIAIIH.
VY SIKUX BHIAIKaX KUP POZUUHUBCSA (TMPU B3AEMO/II1 3 IKUMU pedoBUHAMU)? [5, ¢.63-
66; 6, ¢.92-95]

22. AMIHOKHCTIOTH pearyloTh K 3 KHCJIOTaMH, TaK 1 JIyraMH 3 YTBOPEHHSIM SIKHX
peuoBun? [5,c.51-61; 6, ¢.83-91]

23.KupHi KUCIOTH — II€ KapOOHOBI KHCIIOTH; CKITBKH aTOMIB BYTJICIFO MICTATH iX
BYTJICBOIHEBI jaHIoru? 5, ¢.63-66; 6, ¢.92-95]

24.5lx Ha3UBAETHCS PEAKINsl HA aMiHOKUCIIOTY IUCTEIH, [0 MICTUTh CYIb(TiIpUIbHY
rpyny — SH ? [5, c.51-61; 6, c.83-91]

25.Bzaemonia 6inkiB 3 kympym (II) rimpokcumom € peakifiero Ha HasBHICTh SKHX
pamukamis? [5, ¢.51-61; 6, ¢.83-91]

26.1Ipu oKuCHEHHI anbJIOHOBHX KHCIOT YTBOPIOKOTHCS sIKi kucromu? [5, c.63-66; 6,
c.92-95]

27.5lx Ha3WBarOTh SKICHY PpEakilifo Ha BUIbHI aMIiHOTPYNU 3 YTBOPEHHSM OapBHUKA
Pyemana cuubo-¢iosieToBoro konsopy ? [5, ¢.51-61; 6, ¢.83-91]

28.5lk Ha3MBA€THCSA PEAKIliS aMIHOKUCIOTH TpUNTO(haH 3 TIIOKCAJIEBOI KHUCIOTOK 3
BUHUKHEHHSIM 4epBOHO-(ioseToBOro 3abappicHus? [5, ¢.51-61; 6, ¢.83-91]

29.5lk Ha3MBalOTh MOJICaXapuau, MOJEKYJIH SKUX IMOOYyJ0BaHI 3 3alUIIKIB SIKOrOCh
oxHOro MoHocaxapuau? [5, ¢.67-70; 6, ¢.95-103]

30.00epiTh BU3HAYEHHS IIEPBUHHOI CTPYKTYpH Oinka... [5,c.51-61; 6, ¢.83-91]

31.CKinbKM YTBOPIOETHCS aMIHOKHUCIIOT MPU TTOBHOMY TipoJi3i okTanentuay? [5, ¢.51-
61; 6, c.83-91]

32.CKiTbKH MENTUIHUX 3B’S3KIB MICTUTHCS B MOJIEKYJi renranentuny? [5, ¢.51-61; 6,
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c.83-91]

33.3aBasku AKUM (DYHKIIIOHATLHUM TpyIaM, [0 BXOJATh 0 CKJIaAy MOJCKYJIH, OLIKA
BUSBIISIOTH aM(pOTepHi BiacTuBoCTI? [5, ¢.51-61; 6, ¢.83-91]

34. HajiiBax/ MBIl TOMOITIOIicaxapu POCauH i3 3araabHo0 (opmynnor (CgHigOs), -
e OUMi MOPOIIOK, HEPO3UMHHHUM y BoAl, 0e3 cMaky 1 3amaxy. B rapsuiil Bomi
YTBOPIOE KOJIOTAHWM PO3YMH, IO 3a0apBIIOETHCS WOJOM B CHHIM Kouip. Skwii
noJjiicaxapu onucano? [5, ¢.67-70; 6, ¢.95-103]

35.0xucnenns 100 r xupy gae xuBomy opranizmoBi 106-108 r Bomu; Sk Ha3WBaIOTh
taky Boxy ? [5, ¢.63-66; 6, ¢.92-95]

36. 5k Ha3uBaOTh €pipy TPHOXATOMHOTO CIUPTY TIILUEPUHY 1 BUIIUX KUPHUX KUCIOT?
[5, c.63-66; 6, ¢.92-95]

37.PiBeHb HAKOTIMYCHHSI SIKWX JIIITIJIIB 3aJICKUTh BiJ BrOJOBAaHOCTI opranizmy? [5, c¢.63-
66; 6, ¢.92-95]

38.ByrneBogHeBl KOMIIOHEHTH IMYHOTJIOOYJIHIB MPUAMAIOTh Y4YacTh y MIATPUMIN
iMyHITETY. TakumM 4MHOM BYTJIEBOAM BUKOHYIOTH sIKy (yHK1i0? [5, ¢.67-70; 6, c.95-
103]

39.Kupu € pozunHaukoM i1 HocieMm BitramiHiB A, D, K, E Ta koenzumy Q10 1 Takum
YHHOM BHKOHYIOTH Ky QyHKIi0? [5, ¢.63-66; 6, ¢.92-95]

40.ITpu B3aemo/ii OLIKIB, SIKI MICTATh CYyIb(QTIAPUIBHY TPYILy, 3 HATPIA HITPOIPYCUAOM
CIIOCTEPIra€ThCsl BUHUKHEHHS AKOro 3abapBieHus? [5, ¢.51-61; 6, ¢.83-91]

5.4 TecToBi 3aBIaHHA 10 iCIUTY

1. Ski xarioHHW, IO MICTATHCS y MPHUPOJAHUX BOJIAaX, HajJeKaTh JO TOJIOBHHX 10HIB

(MaKpOKOMIIOHEHTIB)? [1, c.76-83]
2. Slki 130TONHM BXOASTH IO CKJIAAY «BAKKOI» BOIH? [1, c.19-22]
3. HemocraTHiii BMICT $KOro 3 MIKPOEJIEMEHTIB Yy THUTHIM BOAI CIPHUYUHSE
3aXBOPIOBaHHS 3y0iB? [1,c.103-111]
4. Slkuil TAN TBEPAOCTI MPUPOAHOI BoaAM 3yMOBIIOIOTH 10HHM HCOj3 , KITBKICTh SAKUX
eKBiBaneHTHA KigbKocTi ioHiB Ca’" Ta Mg > [1,c.287-292]
5. Jlns sKoro THUIy NPUPOJHHUX BOJ 3aCTOCOBYEThCA Kiacu@ikallis 3a XIMIYHUM
ckianom npupoanux Boa O.0. Anexina? [1, c.47-60]
3. 6. Bubepitb, sxuit 3 ¢akropiB, mo (HOpPMYIOTh XIMIYHHIA CKJIaJ MPUPOIHUX BOJ
HAJICKUTH J10 010JI0TTYHUX (HAKTOPIB [1, c.32-44]
4. 7. BubepiTh BipHE 3HauYeHHs 3araibHOi TBepaocTi Boau (T3ar.), sxmo npupojHa
BOJIa € M'SIKOIO [1, c.287-292]
6. Bubepith, $Ki pO3YMHEHI Ta3u aTMOC(EpPHOro TOXOHKCHHS 3HAXOISITHCS Y
MOBEPXHEBUX BOJAaX PIUOK, 03€p, MOPIB T4 OKEaHIB [1,c.67-72]
7. BuOepitb, sKuil aHaANITUYHUA METOJl BHU3HAUEHHS OPraHiyHOI pEYOBUHU Y
NPUPOIHUX BOAAX [1,¢.98-102]
8. Bubepith, axuii GakTOp 3yMOBIIIOE aHOMAJIbHI BJIACTUBOCTI BOJIU [1,c.19-22]
9. Sxwuii 3apsin Mae OLIOK B 130€TEKTPpUYHIHM TOYIII? [2, c.26-45]
10. B skuX pO3UYMHHUKAX POIYUHSIOTHCS TN ? [2, c.46-53]

11. flxa pe4oBHHA yTBOPIOETHCS MPU KUCIOTHOMY T1IPOJIi31 KPOXMAIIO? [2, c.54-69]
12. Sxwii BueHnli BKa3aB Ha BOKJIUBY POJIb BITAMiHIB SIK JOOABOK /10 XapuyBaHHS?

[2, ¢.85-105]

13. Bubepith, sika siIKiCHa peakxiiis Ha O1I0K [2, c.26-45]

14. 3 aBaguATH aMIHOKHUCIIOT, SIKI BXOJSATH JO CKJIaIy >KMBUX OpPTaHi3MIB JIECSTh HE

CHUHTE3YIOThCS B OpraHi3Mi TBapWH 1 TMOBHHHI HaIXOIUTH pa3oM 3 iDkero. Sk ix
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15.
16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.
217,

28.

29.
30.

31.

32.

33.

34,

35.

36.

37.

HA3UBAIOThH? [2, c.26-45]
SAxi QyHKIIT BUKOHYIOTh JTiAN? [2, c.46-53]
SAxuii BiTaMiH HEOOX1THHIA sl 31HCHEHHST HOPMAJILHOTO 30POBOT0O aKTy?

[2, c.85-105]
BaxnuBuii romormnonicaxapui, SIKUA MICTUTBbCS Yy TKaHWHAX JIIOJWHUA 1 TBapuH 1
BIZIIrpa€ poOJb PE3EPBHOTO BYIJIEBOAY, TOMY HOro Il€ Ha3UBAIOTh TBAPUHHUM

KpoxmasieM. Builie onrcano mosicaxapui. . . [2, c.54-69]
BubepiTe BipHy BiamoBigs. SIKi KaTiOHHM, L0 MICTATHCA Yy MPHUPOIHUX BOJAX,
HaJIeXKaTh O MIKPOKOMITOHECHTIB? [1,c.103-111]

Ske 3HaUECHHS MOXeE MpuiiMaT BogHeBUi nmoka3Huk (pH) B atmocdepHux Bogax?
[1, c.72-75; 130-136]

Bubepith, HemocTaTHiil BMICT SIKOTO 3 MIKPOEJIEMEHTIB Y MUTHINA BOAI CHPUYUHSIE
3aXBOPIOBAHHS IIUTOBUIAHOI 3QJI03H «CHAEMIYHHIA 300 [1,c.103-111]
BubepiTh, SKMM METOIOM MOKHA YCYHYTH HEKapOOHATHY TBEPIICTh MPHUPOIHOI
BOJU [1,c.287-291]
B sKkuX OJUHMIS BHUMIPIOBaHHS BUPAXKAIOTh KOHIIEHTpAIlii TOJOBHHX 1OHIB B
kiacuikarii mpupoaHUX BoJ 3a XiMiuauM ckimagoMm O.0. Anekina? [1, ¢.50-60]
[TnankToH Ta maTtoreHHi Oakrepii 3a (Pa30BO-AMCIIEPCHUM CTAHOM HAJNEXaTb [0
SKOTO KJacy JOMIMIOK MPUPOIHUX BOJ? [1,c.66-112; 15, ¢.17-19]
Ske 3HaueHHs npuliMae BoJHEBHM MoKa3HUK (pH) B moBepXHEBUX BOJAX OUIBIIOCTI
pidoK? [1,c.148-178]
Slke 3HavyeHHs MiHepamizamii 3a kinacudikamiero B.I. BepHaacbkoro Bimgmosinae
po3coiaam? [1, c.50-60]
Sxi pi3uKo-XIMIYHI BTACTUBOCTI XapakTEpHi s OUTKIB? [2, c.26-45]
Sxi 3 mepeniyeHUX TPUTITIEPHUIiB OyayTh 3HEOApBIIOBaTH OPOMHY BOAY?

[2, c.54-69]
Ski XIMI4HI1 3B’ SI3KHM IPUHAMAIOTh y4acTh B YTBOPEHHI BTOPUHHOI CTPYKTYpH OuTKa?

[2, c.26-45]
SIki MOHOCaXapHUaX YTBOPIOIOCSA IIPH KMCIOTHOMY Tiaposisi caxapo3u? [2, ¢.54-69]
SKi KUCJIOTH YTBOPIOIOTHCS MPU OKUCHEHHI aJIbJETiIHOT TPy MOHOCaXapuIiB?

[2, c.54-69]
BulOepiTh, K1 KaTIOHM, IO MICTSITbCS y MPUPOJHUX BOJAX, BU3HAYAIOTH Il
TBEPICTH? [1,c.287-291]
[Tpu sixomy 3HaueHHi pH ciix ovikyBaTH Benukuid BMIcT (>80%) TIOKCHAY BYTJIEIIO
CO, y npupoHiii Boi? [1, ¢.72-75]

BuOepiTh, TpuBajie CHOXHMBaHHS BOJ HaBIThb 13 HU3bKUM BMICTOM SIKOTO 3
MIKpOEJIEMEHTIB MOpyUIye OOMIH pEYOBUH (HEOPTaHiuHI CHOIYKH 3 HHUM
BUCTYTAIOTh IHTMOUTOpaMU (PepMEHTIB Ta 3/1aTHI 3aMIIyBaTH KaJbIiil y KiCTKax)?

[1,c.103-111]
Slke 3HaueHHs MiHepamizalii 3a kinacudikamiero O.0.AnekiHa BiANOBiA€e MPICHUM
BOIaM? [1, c.50-60]
Sk Ha3UBAETHCS XapUOBHil OLJIOK, 1110 MICTUTh BC1 HE3aMI1HHI aMiHOKUCIOTH?

[2, ¢.26-45]
depMmeHTH, 10 KaTali3ylOTh peakilii po3UIeIyIeHHs] PEUYOBUH 3a y4acTiO BOJH, SIKY
MaroTh Ha3By? [2, c.70-84]
YTBOpeHHs aucaxapujiiB MOXKE 3A1MCHIOBATHUCS 3a PaxyHOK HamiBaleTajlbHOTO
TIAPOKCUITy OJIHOTO MOHOCAaxXapuay 1 SAKOTOCh TIAPOKCUIY (34€0LIpIIoro Iie
TIIPOKCHI, IO 3HAXOAUTHCS Oinst yeTBepToro aroma KapOoHy) iHIIOro, B TaKOMY
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BUIAJIKY JUCaxapul BIAHOCATh JI0 SIKOTO TUITY? [2, c.54-69]
38. 3 sAkuMH 13 BKa3aHUX HWXKYE CIOJIYK HIHTIIPUHOBUN DPEAKTHUB JA€ KOJIBOPOBY
peaxitito? [2, ¢.26-45]
39. IBUaKICTD SIKOT peaKilii NPUCKOPIOIOTh hepMEHTH? [2, ¢.70-84]
40. TIporiec BUCOIIOBaHHS OLIKIB BIJHOCHUTBLCS 0 SIKOTO THITYy B3aemoii?  [2, ¢.26-45]
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