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IHosicHIOBAJILHA 3alIUCKA

Opnuier0 3 MPOBIAHUX TEHACHIIH CydacHOI OCBITH € 1ii mpodimizalis.
[IpodinbHe HaBuUaHHS XiMii nependadae GhopMyBaHHs CTIHKOrO 1HTEpPECy Y4YHIB J0
npeIMeTy, BHUSIBICHHS 1 PO3BUTOK iXHIX XIMIUHUX 3710HOCTel. dakyabTaTUBHHIA
Kypc “OKHMCHO-BIAHOBHI peakiii’ pO3LIMPIOE Ta MOTIUOII0€ 0Aa30BHIl KOMIIOHEHT
XIMIYHOT OCBITH, Ja€ 3MOTy (QOpMyBaTH KIIIOYOBI, MIXKIPEIMETHI Ta MpPEAMETHI
KOMIIETEHTHOCTI ¥ THUM CaMHM CTBOPIOBATH OCHOBY JJIsi CBIJOMOTO BHOOpPY
MaiOyTHROI Tpodecii, MOB’s3aHOT 3 BUKOPUCTAHHSAM XIMIYHUX 3HaHb, 3a0e3mneuye
iHTerpariito iHpopmMmarlii 3 061acTi Ximii, 61070T11, PI3UKH, MATEMATHKH.

MeTo10 BHBYEHHSI Kypcy € nomnpodeciiiHa MAroToBKa BHUITYCKHHUKIB, SKi
O0axaroTh y MaiOyTHbOMY HaOyTH CHEIalbHICTh, IOB’S3aHy 3 BHKOPHUCTAHHSIM
XIMIYHUX 3HaHb.

PeaJtizaiisi MeT KOHKPETH3YETHCS B 3aBJIAHHSX .

- CTBOPUTH 3aco0aMu IpeaMeTa YMOBH JAJIi CAMOBU3HAUYECHHS Ta CAMOPO3BUTKY
0COOHUCTOCT1 YUHS;

— dbopmyBaTH CTaBiICHHS 1O XIMil SK JO MOXIIMBOI raigy3l MaiOyTHBOI
podeciiiHOi MISIBHOCTI;

— OKPECIIUTA pOJIb 1 3HAYEHHS XIMIYHOI HAyKHM Y pO3B’A3aHHI TIJI00aIbHUX
po0JieM JII0ACTBA: CHPOBUHHOI, EHEPTeTUYHO1, €KOJIOT1YHOT,

— NOTIMOMTH 3HAHHS Y4YHIB 3 OKPEMHUX TeM, 3a0e3MeYUuTH PO3yMIHHS
(yHIaMEHTaIbHUX MOHATh, 3aKOHIB 1 3aKOHOMIPHOCTEM XIMIYHOT HAYKHU;

— pPO3BUBATH KIIIOYOBI KOMIIETEHTHOCTI: BMIHHS CIIOCTEPIraTh 1 MOSCHIOBATH
XIMIYHI1 SIBUIIA, 10 B1IOYBAIOTHCS Y MPUPO/Il, HA BUPOOHUIITBI Ta Y MOBCIKICHHOMY
KUTTI; BCTAHOBJIIOBATH NPUYMHHO-HACIIAKOBI 3B’SI3KH, CaMOCTIMHO 3100yBaTH
3HAHHS 1 3aCTOCOBYBATH iX;

— YIOCKOHAIIIOBAaTH  €KCIIEPUMEHTAILHO-TIPAKTUYHI ~ BMIHHS,  €KOJIOTIYHY
KyJIbTYypY, HAaBUYKH OE€3MEYHOr0 IOBOJDKEHHS 3 PEYOBHMHAMM Yy IOBCAKIACHHOMY
JKUTTI,

— pPO3BUBATH MI3HABAJIbHI IHTEPECU Ta IHTENEKTyallbHI 3/110HOCTI, HaBYaJIbHO-
KOMYHIKaTHBHI1, aHaJIITHU4YH1, 1HpOpMaIiliHI KOMIIETEHTHOCTI Y4YHIB.

[Tporpama ¢akynpratuBy «OKHCHO-BIIHOBHI peakilii» MpuU3Ha4YeHa AJsl yYHIB
10 xmacy 3araJpHOOCBITHIX HaBYAJbHUX 3aKjajiB, sIKi BHBYAIOTH XIMIIO Ha
npodimpHOMY piBHI. MOXIUBE BHUKOPHUCTaHHS Kypcy B 9 Kiaci 3 TOTIHOJICHUM
BUBYEHHSAM XIMIl.

[Tporpama pospaxoBana Ha 34 roguau (1 rogwHa Ha THXKIEHB), i3 HHUX Ha
TEOPETHYHI 3aHITTS BIABOAUTHCS 25 roj., MpakTU4Hi — 8 roj., ekckypcii — 1 roa. ¥V
X0J1l TEOPETUYHHUX 3aHATH 3aIlJIAHOBAHO MPOBEJICHHS 8 IEMOHCTPAIIHHUX JOCITIIIB Ta
8 mpakTHYHUX POOIT.

[Iporpamoro mependadeHO BHUBYCHHS OKHCHO-BIJIHOBHHX IIPOLIECIB, SIKi
BIJIIrPaOTh HAWBAXKIIMBINIY POJIb Y TMPHUPOJl, TEXHOJOTIYHHUX MPOIecax XIMIYHUX
BUPOOHMIITB, TTOBCSKJICHHOMY JKHTTI, @ TAKOXK 3YMOBJIIOIOTh HU3KY MPUPOJTHUX SIBUII
1 MPOMUCIIOBUX TMPOIECIB Ta € OJHIECI0 3 MPUYUH MEPEPO3NOAUTY eHeprii. Y 1boMy
KOHTEKCTI MPOrpaMol0 TMependadyeHo OMaHyBaHHS KIIOUOBUMHU TMOHITTSAMH Ta
MUTAaHHSAMU TE€OPii OKMCHO-BIJIHOBHUX MPOIECIB. PO3MIISIHYTO MOHATTA BaJIEHTHOCTI 1
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CTYIIEHS OKHCHEHHS Ha OCHOBI €JIEKTPOHHOI OyJOBH aTOMIB XIMIYHHMX €JIEMEHTIB,
NEPIIONPUYMHHA, YMOBHM BHHUKHEHHA Ta TNepediry  peakiiii  OKHCHEHHS-
BIJTHOBJICHHS TOINIO. 3HAYHUN Yac BIABOAUTHCS Ha (HOPMYBaHHS KOMIETEHIIH 111070
BU3HAUYECHHS HANpsIMIiB  OKHCHO-BIJIHOBHHUX MPOIECIB, YCTAHOBJIEHHS IPOYKTIB
OKHCHO-BIJJTHOBHHUX IPOIIECIB, a TAKOXK MA00PY KOS(IIEHTIB PI3HUMU METOIaMH.
BuBuenns ¢daxynpratuBHOro Kypcy «OKHCHO-BIAHOBHI peakuii» mnorpedye
pallloHAJIBHOTO 3aCTOCYBAaHHS PI3HUX METOJIB M opraHizaiiifHuX ¢GopM HaBYAHHS, SK
THUX, IO BXE MIIMHO 3aKPIMWIUCA B IIKUIbHIA TpakTuill (mpoOJieMHE HaBYaHHS,
rpynoBa po0OoTa TOIIO), TaK 1 HOBHUX, 30KpeMa MPOEKTHUX Ta iHGOpMaIiiHUX
texHojoriil. Ile 3a0e3meunTh MOETHAHHS TEOPETUYHHUX 3HAHb 13 MPAKTUIHUM
JOCB1JIOM Y4HIB 1 CIpUSATUME (DOPMYBAHHIO 3araIbHONMPEIMETHIUX KOMIIETEHTHOCTEN
HAa OCHOBI PI3HOXapakTEpHOI Ta PI3HOPIBHEBOI MISIBHOCTI YYHIB 3 ypaxyBaHHSIM
iXHIX 1HIUBITyaTbHUX OCOOIMBOCTEH Ta 3/110HOCTEH.
[Iporpama ¢akynpTaTuBY poO3po0JeHa 3 ypaxXyBaHHSM TaKUX JTUAAKTUYHUX
MIPUHIIMIIIB:
* HayKoOBOCTI (Y3TO/KEHOCTI HABUYaJbHOTO MaTepially 3 OCHOBHUMH IOHSTTSIMH,
3aKOHAMU W TEOpIAMH, IO OIAHOBYIOTHCS YUYHSAMH B KypCli HEOpraHigHOi Ta
OpraHiyHoOi XiMii);
* MMOCTIJOBHOCTI Y BUBYEHHI HABUAJILHOTO MaTepialy;
* MPAKTUYHOI CIIPSIMOBAHOCTI (€KCIIEPUMEHTAJIbHE HAIIOBHEHHS 3aHSTD);
* 3B 43KY 3 )KUTTAM (Y>KUTKOBA CIIPSIMOBAHICTh 3aHSTB).

Pexomenaanii mogo podorm 3 mporpamor. Posmoxain ydacy 3a TeMamu
OpPIEHTOBHUM. YUHUTENb MOXKE 3aJIEKHO BlJI YMOB BHOCUTH OOIpDYHTOBaHI 3MIHH Y
pPO3MOJIN Yacy Ha BUBUCHHS OKPEMHUX TE€M, a TaKOX 3MIHIOBaTH MOCIIIOBHICTh
BUBYCHHS OKPEMHX NMUTaHb y MEXax HaBYAJIBbHOI TeMU. Temy «3HaUYC€HHS OKHCHO-
BIJIHOBHUX NE€PETBOPEHb Yy MPUPOJlI Ta BHUPOOHMIITBI» JOLIIBHO BUHECTH IS
CaMOCTIITHOTO BMBUYEHHS Ta MIATOTOBKU W 3aXMCTY YYHIBCHKUX MPOEKTIB. TeMu s
MPOEKTHUX POOIT BapTO 3alPOTIOHYBATH YUHSIM Ha MOYaTKy BUBUEHHS KYpCY.

BaxnuBe 3HaueHHs y BHBYEHHI (aKyJIbTaTUBHOTO Kypcy Mae XiMiuHuWii
ekcnepuMeHT. BiH € mxepernoM HaOyTTs MPaKTUYHUX 3HAHb, CIYTYE OCHOBOIO IS
BHUCYBaHHsI 1 TIEPEBIPKHU TIMOTE3, 3aCO00M YAOCKOHAJIEHHS KOMIIETEHIIH, OJHUM 13
Croco0iB KOHTPOJTIO PiBHS HABYAJILHUX JIOCATHEHB YUHS, TOOTO Ja€ 3MOTY BU3HAYATH
pPIBEHb 3arajbHOMPEIMETHUX KOMIIETEHTHOCTEH YYHIB. YUYHTElb Ma€ IMpaBo
BUKOHYBATH TOW 4YHM IHIIWA EKCIEPHUMEHT 3a PI3HUMHU METOJAWKAMH, a TaKOX
3aMIHIOBATH 3a3HAY€H1 B IIporpami JOCHIIAM Ha TakKi, Kl BIH BBaKA€ JOIJIbHIIIUMU;
30KpeMa — JOMOBHUTH JEMOHCTpallliHUil abo JabopaTOpHUM EKCIEPUMEHT
JOCHiIaMU  Y>KUTKOBOTO  xapaktepy. /Jleski Jmocimiagm MOXHA  3aMiHIOBaTH
JOCTYIHIIIMMHU B yMOBaX KOHKPETHOTO HaBUAJIHHOTO 3aKJIaTy.



TemaTnuuunii mjian

Tema KiabkicTs roqun
Ycvoco | Teopemuunux | Ilpakmuunux | Exckypcininux

1. besneka mig yac poboTH B 2 1 1
XiMiuHIM Jaboparopii. TexHika
BUKOHAHHS €KCIIEPUMECHTY.
2. OKHCHO-B1IHOBHI MPOIIECH 12 10 2
3. dakTopu, 10 BHU3HAYAIOTH 13 10 3
HaIpsm OKHCHO-BIJTHOBHUX
peaKIrii.
4. 3HaueHHS OKHCHO-BIJJHOBHUX 7 4 2 1
MIEPETBOPEHb Y MPHUPOAL, TEXHO-
JOTIYHUX TMpolecax XIMIYHHX
BUPOOHMITB 1 MOBCAKICHHOMY
JKUTTI.

VYceworo| 34 25 8 1




3MicT HABYAJIBHOI0 MaTepiaJy H BAMOI'HM /10 PIBHS 3arajibHOOCBITHBOI

MiITOTOBKM Y4YHIB

34 200unu (i3 Hux: 25 200 — meopemuuni 3auamms, 8§ 200 — NPAKMUYHI 3aAHAMMA,

1 200 — exckypcii)

N | & =z Bumozcu oo piens
me- : § 3micm nasuanvho2o mamepiany 3a2a1bHO0CEIMHbOY
Mu N ni02omoeKu yuHie
1 |2 be3snexka mix 4ac poGorm B XimiuHiH | Yuens (yuenuuysn):
Jadoparopii. Texnika BUKOHAHHS | — HA3UBA€E OCHOBHE
eKCIIePUMEHTY oOnmagHaHHS  XIMIYHOL
[lpaBuna poGoTH B XiMiuHiA 1gaGoparTopii. ﬂa60p%T0p1i, nabopa-
3axoau GE3MEKH KUTTEMIAIBHOCTI Ta Hamanus | L OPHUN MOCYL,
JTOMEIMYHOT JOIIOMOTH. — dompumyenvcs  Tpa-
BUJI  O€3MEKU  KUTTE-
lIpakxmuuna poboma 1. miamsHOCTT Yy XOi
O3HallOMIIEHHS 3  TEXHIKOK  BHKOHAHHS
. BMKOHAHHS  OCHOBHHX
OCHOBHHX JIa0OPATOPHHUX OMEPALIiii. HaBOpATOPHHX orepaliil
2 |12 | OkuCHO-BiTHOBHI HpouecH Yueno (yuenuya)
EnextponeratuBnicts. BanentHicts. CTyIiHb — popmynioe 6UsHa=
OKMCHEHHs. BU3HAueHHs CTyleHs OKWCHeHHs | 1€HHA HOHATH CJICKTPO-
aromMa  eJeMeHTa y  XiMiuHii  ¢opmymi | HETATUBHICTD,  BAJICHT-
peuounn. Cxiamanus GopMmynd crnoiayku 3a | H1CTh, CTYIIHB OKMCHCH-
BiIOMHMH CTYHEHSAMH OKHCHeHHs aTomis | B .
€JIEMEHTIB. [Ipornecu OKHCHEHHS i | —eusHadace CTYIHb
BiJHOBIICHHS,  OCHOBHi  BigHoBHMKM i | OKMCHCHHI aToMa —cje-
OKHCHIKIL MeHTa 3a  XiMiUHOKO
Cxnafmands — DIiBHSHb  OKHUCHO-BiIHOBHUX hopMyJI010 PEHOBHHH;
peakuiil 3a BizoMmumu mpogykramu peakuii | — CkIa0ac opmym pe-
METOJOM €JIEKTPOHHOro OajaHcy Ta Merogom | 1OBHH 33 CTYNCHIMH
HaITlIBpEeaKIIii. OKHCHEHHS,  PiBHSAHHSA
Kiacugikariss OKHCHO-BiIHOBHMX peakuii: | OXMCHOBIIHOBHUX peaK-
peakiii MiKaTOMHOTO i MiKMOJeKy/spHoro | iH, EMEKTpoHHuH  ba-
OKHCHEHHS-Bi/JHOBIIGHHs, peakiii camookuc- | TAHC
HEHHS-CAMOBITHOBJIEHHS  (JMCITPOIIOPIIIOHY- —HClGOOuf’I’lb . npumad.u:
BAaHHs, KOHTPIMCOPONOpLioBaHHs), peakmii | OKMCHUKIB, BITHOBHUKIB,
BHYTPILIHEOMOJIEKYJIIPHOTO okucHeHHs- | OKMCHOBITHOBHIX pCaK-
BiJIHOBJIEHHS. aug, - 5
OKHMCHO-BIJHOBHI ~ BJIACTMBOCTI ~ mpocTux | — PO3PISHAE OKUCHUKH U
PEYOBHH METAIIiB 1 HEMETAJIIB. BITHOBHUKM,
_ K - i
Hewowempayii. on | owcnena i
1. Topinns 3aimi3a i Marxiro B KMCHI. : ,
BiTHOBJIEHHS;

2.Topinas dochopy y mTOBITpI Ta KHUCHI.
3. Po3knamanns kamiii xjopary (6epTosieToBoi
COJIl) TpU HATPIBaHHI Ta 3a HASBHOCTI

— NOSICHIOE CYTh OKHCHO-
BIJIHOBHUX peEakIliii Bif-




KaTaji3aropa.
4. Po3knaaHHsl aMOHIM TUXpOMaTYy.
5. l'opiHHS CIpKH B KHCHI1

Jlabopamophi pobomu.

1. Bzaemonis METaTiB 3 PO3BEICHUMU
XJIOPUTHOIO 1 CyNIb(aTHOIO KHCIOTaMH.

2. Koposis 1uHKY, 3ami3a, ajJiOMiHIIIO B
posuuni kynpym(Il) cynbdary.

3. BimHoBHI BiacTHBOCTI eTaHOy (B3a€MOIIS 3
kynpym(Il) oxcumoMm, OKHCHEHHS KHUCHEM
MOBITPs (OTPUMAaHHS SIOJTyIHOTO OIITY).

4. Bzaemopis 3ai1i3a 1 Maruiro 3 CipKoro.
Ipaxmuuni pobomu 2,3.

[IOB1THO hi (o) IXHBOT
Kkiacudikarii;
— dompumyemsbcs  TIpa-

BUJI O€3MIEYHOro IIOBO-
IUKCHHA 3 pPCYOBHHAMMU,

Oe3rnexu I yac
BUKOHAHHS XIMIYHOTO
€KCIIEPUMEHTY

2. loOyBaHHA  KHCHIO, BHUBYEHHA  HOTO
OKHCHUX BJIACTHUBOCTEH.
3. loOyBaHHS  BOJHIO, BHBUEHHA  HOTO
BIJTHOBHUX BJIACTHUBOCTEH.
13 | dakTopu, 10 BU3HAYAKOTHL HANpPSM | Yueno (yuenuuys):

OKHMCHO-BIITHOBHOI peaxkuil

KinbKiCHI XapaKTEpUCTUKU OKHMCHO-BIAHOBHHUX
nporieciB. Penokc-moreHiian — Mipa OKHUCHO-
BIJTHOBHOT 3/1aTHOCTI peuoBUHU. [IOHATTS TIpO
€ICKTPOAH1 IIOTEHIIIAJIH. "aneBaniyHl
€JIEMEHTH, aKyMYJISITOPHU, iX BUKOPUCTAHHS.
BrnimB Ha mepebir OKHMCHO-BITHOBHOI peakiii
IPUPOAN PEYOBHH, KOHIIEHTPAIli OKUCHHKIB 1
B1IHOBHHKIB, TEMIIEPATYpH 1 TUCKY, XapaKTepy
cepenoBuila. Ponb kaTanaizatopiB B MEXaHi3Mi
OKHCHO-BIJHOBHUX PEaKIIiil.

OKUCHO-BIJTHOBHI BJIACTUBOCTI CIIOJTYK
Mamurany, Xpomy, Hitporeny, Cynsdypy.
Cxnaganas PIBHSIHB OKHCHO-BITHOBHUX
peaKIIii.

Jlemoncmpayii.

6. Bzaemonist my>KHMX METaliB 3 BOJOIO.

7. B3aemonist wmigl 3 HITPaATHOIO KHCIOTOIO
PI3HOI KOHIICHTpAIli.

8. TepmiuHMil pO3KIJIaJl HITPATIB.

9. B3aemonist po3unHy Kajidl mepMaHIaHaTy 3
HATpil Ccynb(pITOM Yy pI3HUX CEepeJOBHUIIAX
(BIpTyalbHUN €KCIIEPUMEHT).
10. Katamitnuna B3aemMois
HOJIOM.

ATIOMIHIFO 3

— NOSACHIOE. CYyTh PEIOKC-
MOTEHIIATy ¥ eJIeKTPOI-
HOTO MOTEHIIIAITY;

— OTUCYE poboty
raJibBaHIYHOTO  €JIEMEH-
Ta, aKyMyJIATOPA;

— BU3HA4Ya€e  TPOIYKTH
OKHCHO-BIJTHOBHUX pPEaK-
I 3aJIeKHO BiJl Xapak-
TEpy CepeoBHUIla MPO-
BEJICHHS pPeakliii;

— cknadae PIBHSIHHS
OKHUCHO-BIJHOBHUX  pe-
aKIliil 3a ydacTio MeTa-
JI1B 1 HEMETAJIB,;

— pooumsv 8UCHOBKU
I0JI0 BIUIMBY 30BHILIHIX
YUHHUKIB: TEMIIEpaTypH,
THUCKY, KOHIICHTpAITli,
KaTai3aTopiB Ha mepedir
OKHCHO-BIJHOBHHUX IIPO-
LIECIB;

— 00uuCa0€E 3a XIMIYHUM
PIBHSIHHSIMU Macy pedo-
BUHU, IO BHUIUISIETHCS
BHACJI1I0K B3a€MOI11
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Jlabopamophi pobomu.

5. OKUCHEHHS TIFOKO3HU kyrpym(II)
T1POKCHIOM.
6. Bzaemois coun Mamnrany(I) 3
wiroMOyM(IV) OKCHJIOM y PI3HUX
CepeIOBHINAX.
7. Po3kmamaHHsS  TiIpOTE€H  TEPOKCHUAY  3a

HasBHOCTI MaHTaH(I'V) okcuay 1 kaTamasu.

Ipaxmuuni pooomu 4,5,6.

4. BuBYeHHSI BiJHOBHUX Ta OKHCHHX BJIACTH-
BOCTCH HECOpPraHIYHHMX KHUCIIOT.

5. BuBueHus BIJHOBHHX Ta OKHCHUX
BJIACTUBOCTEH MeTasiB 1 IXHIX CIOJYK.

6. CkimamaHHs  piBHSHb  OKHCHO-BIJIHOBHHX
IIPOLIECIB 3 BUBHAUYCHHSIM MPOYKTIB PEaKilii.

Po3spaxynkosi 3a0aui.

Po3B’si3yBaHHA  pO3paxyHKOBUX 3amad 3a
TeMoro  «OOYHUCIEHHS  Macu  METaJeBOi
IJIACTUHKHU, 3aHYPEHOI Y PO3UHH COJIIY.

METAJIIB 13 COJIAMH B
pO34YnHaXx;

— dompumyemsbcs  TIpa-
BUI O€3IEeYHOro II0BO-
JOKEHHS 3  MeETajaMH,
CIIOJIYyKaMH ~ HEeMeTalliy-
HUX 1 METAIIYHUX

€JIEMEHTIB, OPTaHIYHUMU
pEUYOBMHAMHU Ta MPaBHUII

oesnexu g qac
BUKOHAHHS XIMIYHHUX
JIOCIIIIIB.

3HavYeHHs] OKHCHO-BIIHOBHHMX IepPeTBOPEHb
y TNOpHpPOAi, TEXHOJOTIYHHUX TMpouIecax
XiMIiYHUX BHUPOOHMUTB i NOBCAKICHHOMY
JKHTTI

Enextponis. 3akonu dapases.
OKHCHO-BIIHOBHI MPOLIECH Y KUBIHA MTPUPOJI].
OKHMCHO-BIIHOBHI TMPOILIECH Y MOBCAKACHHOMY
KUTTI.

OKHUCHO-BITHOBHI ~ MPOLIECH HAa  XIMIYHHUX
BUPOOHMIITBAX.

Pospaxynxosi 3a0aui.

Po3B’si3yBaHHA  pO3paxyHKOBHX 3ajad  3a

3akoHamu Dapanes.

Ilpaxmuuna poboma 7

7. Enextponiz coneit (kynpym(Il) cynsdary 1
kynpym(Il) 6pominy).

llpaxmuuna poboma 8.

8. CkiamaHHs pIBHAHb OKHCHO-BIJTHOBHHX

peakiiii, 1O BiAOYBalOTbCS B MPUPO,
MOBCSIKJICHHOMY JKUTTI, Ha XIMIYHUX
BUPOOHHIITBAX.

Excxypcii

1. JlocnmimkeHHs B XIMIYHIN saGopartopii
(arpoximiuHiii, MeTUYHIN, hapMarleBTUIHIN).

Yueno (yuenuys)
— pO3yMi€ CYThb IPOLECY

€JIEKTPOJII3Y;
—3acmoco8ye  3aKOHU
Qdapanes I8 BHU3HA-

yeHHS Macu abo 00’emy
MPOJYKTY €NEKTPOI3Y;

— Xapakmepu3sye OKUCHO-
BIJIHOBHI TIPOIIECH, SIKi
JIeKAaTh B OCHOBI
TEXHOJIOTIYHUX MPOIIECIB
XIMIYHUX BUPOOHUIITB;

— BUCTIOBTIIOE ~ CYOIHCEHHS
PO 3HAYCHHS OKHUCHO-
BIJIHOBHUX IIPOIECIB Y
IpUpOAl, XIMIYHIM Tpo-
MUCJIOBOCTI, METayprii,
OpraHiuHOMY  CHHTE3I,
HOBCSIKICHHOMY YKHUTTI.

— oompumyemobcs — Tpa-
BUJ OE3MECYHOTO MOBO-
JOKCHHS 3 PEYOBHMHAMU
Ta Oe3NeKM BHKOHAHHS
XIMIYHOTO €KCIIEpUMEH-

Ty.




KanengapHo-temaTH4He IVIAHYBAHHSA

No
3/n

JHama

3micm 3anamms

Ximiunuii ekcnepumenm

eKCIepuMeHTY (2 200)

Tema 1. be3nexka nig yac po6oTu B XiMiuHii Jadopartopii. TexHika BUKOHAHHS

1 [IpaBmna poGoTu B XIMiUHIN Jabopartopii.
3axonm Oe3MeKkd Ta CHOCOOM HaJaHHS
JIOMEIUYHOI JOIIOMOTH.
2 IIpakmuuna poooma .1 IIpakmuuna poboma.
O3HallOMJIEHHS 3 TEXHIKOI0 BHUKOHAHHS
OCHOBHUX JJAOOPATOPHUX OIEparlii.
Tema 2. OxucHo-BigHoBHI mpouecu (12 200)
3 EnexrponeratuBHictb. BanentHicts. Cry-
MMHb OKWUCHEHHSA. Bu3HAYEHHS CTYICHS
OKMCHEHHSI aroMa eJIEMEHTa Yy XIMIYHIHA
dbopmyJii pEYOBUHH.
4 Cxkrnaganusa ¢GopMyJid CIOJIYKH 3a BIIOMUMH
CTYNEHSMH OKMCHEHHS aTOMIB €JICMEHTIB.
5 IIportecn  OkWMCHEHHS 1  BIIHOBIEHHS. | [lemoncmpayii.
OcCHOBHI BIJIHOBHUKH Ta OKUCHUKHU. 1.Topinas  3amza B
KHCHI.
2.Topinusa  dochopy y
MOBITP1 Ta KUCHI
Jlabopamoprna poboma.
1. B3aemonis wmetaniB 3
PO3BEIICHUMH  XJIOPHU/-
HOIO 1 CyJb(aTHOIO
KHCIIOTaMH.
6 CkrnagaHHs  pIBHSHb  OKHCHO-BIJTHOBHUX
peaxiliii 3a BiIOMUMHU MPOJYKTaMH PEaAKIIii
METOJIOM €JIEKTPOHHOTO OaaHCy.
7 CknagaHHs  PpIBHSAHb  OKHCHO-BIJTHOBHHUX
peaxiliii 3a BiJIOMUMHU MPOJYKTaMH PEaAKIIii
METOJIOM HaIliBPEaKITii.
8 IIpakmuuna poboma 2. lIpakmuuna poboma.
JloOyBaHHSI ~ KUCHIO, BHUBUEHHS  HOTO
OKMCHMX BJIACTUBOCTEM.
9 IIpakmuuna poboma 3. llpakxmuuna poboma.
JloOyBaHHST ~ BOJHIO, BHUBUYEHHS  HOTO
B1JIHOBHHX BJIACTUBOCTEM.
10 Knacudikariss OKHMCHO-BIIHOBHMX peakiiii: | Jlabopamopna poboma
j peaxiiii Mi>KaTOMHOTO 1 MiKMOJIeKyJsipHOro | 2. Kopo3ist uuHKy, 3aii3a,
1 OKHCHEHHS-B1THOBJICHHS. QTIOMIHIFO B PO3YMHI
kynpym(Il) cynbdary.




3. BigiHOBHI BJIAaCTUBOCTI
eTaHoiny (B3aemomis 3

kyrpym(II) OKCHJIOM,
OKHCHCHHSI KHACHEM
MOBITPS (oTpuMaHHS

SIOJTyIHOTO OIITY).

12 Peakuii  aucnpomnopuionyBaHHs — (camo- | [Jemoncmpayii.
OKHCHEHHSI-CAMOBIJHOBJICHHSI) 1  KOHTp- | 3. Poskiamanns  kamid
JTUCTIPOTIOPITIOHYBaHHSI. xyopary (6eproneToBoi

COJIi) 3a HarpiBaHHS Ta 3a
HAsSBHOCTI KaTaJli3aTopa.

13 Peaxiii BHYTPIITHEOMOJICKYJISIPHOTO OKHC- | [lemoncmpayii.

HEHHS-B1THOBJICHHS. 4. Po3kimagaHHd aMOHIA
JUXpOMaTy.
14 OKHMCHO-BIIHOBHI ~ BJIACTUBOCTI  MPOCTHUX | [lemoncmpayii.
PEYOBHUH METAJIIB 1 HEMETAJIIB. S.TopinHs  cipku B
KHCHI.
Jlabopamopna poboma.
4. Bzaemopiss 3amza 1
MAarHiro 3 CipKoIo
Tema 3. @akTOopH, 110 BU3HAYAIOTH HATIPSIM OKMCHO-BiTHOBHOI peakii (13 200)
15 KinbkicHi XapaKTePUCTHKHU OKHCHO-
BIJIHOBHUX MPOIIECIB
16 Penokc-noreHIian — mipa OKHCHO-BIJTHOB-
HOI 3/aTHOCTI pe4yoBUHHU. [loHATTA mpo
€JICKTPOHI TTOTEHITIAJIH.

17 lanbBaniuauii  enemedT. IlpwHmun — gii
akymynsaTopa. BuUKOpUCTaHHS aKymyJsiTO-
pIB.

18 Po3B’si3yBaHHS pO3paxyHKOBHX 3amad 3a | Pospaxynkoei 3a0aui.
TeMoto «OOYHCICHHS Macu MeTajieBOl
TJIACTUHKH, 3aHYPEHOT Y PO3YHH COJI.

19 BrmmuB mpupoau pedoBHMHM Ta KOHIEH- | [Jemoncmpayii.

Tpallii OKUCHHKIB 1 BIJIHOBHUKIB Ha mepedir | 6. Bzaemois JTY>KHUX

OKHCHO-BIJTHOBHOI peaKIiii. METaliB 3 BOJOIO.
7.Bzaemonmis  wmimi 3
HITPaTHOIO KHUCJIOTOIO
pI3HOT KOHIIGHTpAIIii.

20 Ilpaxmuuna poboma 4. llpaxmuuna poboma.
BuBYcHHS BITHOBHMX Ta OKHCHUX BJIACTH-

BOCTCH HEOPTaHIYHUX KHUCJIOT.

21 BrmmB Temmepatypu 1 THCKYy Ha mepeOir | [Jemoncmpayii.

OKHCHO-BIJJTHOBHOT peaKiiii. 8. TepMmiuHuii  po3Kiana

HITpAaTIB.




Jlabopamoprna poboma.
5. OKuCHEHHSI TJIFOKO3U
kynpym(Il) rizpoxcumom.

22

OKHMCHO-BITHOBHI ~ BJIACTUBOCTI  CITOJIYK
Mamnrany, Xpomy, [Imomoymy, Cynbsdypy.
23 3aeKHICTh CKJIAAy MPOAYKTIB peakiiit Bijg | Jemoncmpayii.
XapaKkTepy CepenoBUIla, B SKOMYy BifOy- | 9. Bzaemomiss  po3umny
BaIOThCSI OKMCHO-BITHOBHI PEaKITi. KaJlii TIepMaHTaHaty 3
HaTpii  cynbpiToM B
pI3HUX cepeoBUIIaX
(BipTyaJIbHUH  €KcTepu-
MEHT).
Jlabopamopna poboma
6. Bzaemomis coJien
Manrany(Il) 3  mmom-
oym(IV)  okcumom vy
PI3HHX CEepEeIOBUIIAX.
24 llpakmuuna poboma 5. llpakmuuna poboma
BuB4eHHS BITHOBHHMX Ta OKHCHUX BJIACTH-
BOCTEH METaNIB 1 IXHIX CIIONYK.
25 Ponp katamizatopiB B MexaHI3Ml OKUCHO- | [lemoncmpayii.
BIJIHOBHUX PEAKIIIi. 10. B3aemonis amroMiHitO
1 IIMHKY 3 HOI0M.
Jlabopamoprna poboma.
7. Karanitnunuit
PO3KJIa] TIIPOTeH IMepo-
KCUJYy 3a  HasBHOCTI
manran(IV) okxcuay i
KaTaJjiasm.
26 CkinamaHHs  piBHAHb  OKHCHO-BIJHOBHHX
peakiiii 3 YCTaHOBJEHHAM MPOAYKTIB
peaKirii.
27 Ipaxmuuna poboma 6. Ipakxmuuna poboma.
CknagaHHs  PpIBHAHb  OKHCHO-BIJTHOBHHUX
IpoleCiB 3  BU3HAYEHHSAM  MPOJYKTIB
peaxiii.
Tema 4. 3Ha4eHHS] OKMCHO-BIITHOBHUX IIEPETBOPEHDb Y MPUPO/i, TEXHOJIOTTYHHUX
npounecax XiMiYHUX BUPOOHUIITB i MOBCSAKIEHHOMY KUTTI (7 200)
28 Excxypcii. Excxypcii.
HocmimkenHss B xiMiuHiA jabopartopii (ar-
pOXiMiuHIN, MeuuHIH, hapMaleBTUUHIN).
29 Enextpouriz. 3akonu Dapajes.
30 Po3B’s13yBaHHs PO3paxyHKOBUX 3anad 3a | [lpakmuuna poboma .

3akoHamu Dapanes.

10




31

llpakxmuuna poboma 1.
Enextponiz posuuniB coneit (xkympym(Il)
cyabdarty i kynpym(Il) Opominy).

32 Ipaxmuuna poboma 8.
CkiagaHHs  pIBHSHb  OKHCHO-BIJTHOBHHUX
peakuiif, 1o BiAOyBalOTbCA B MPHUPOI,
MOBCSKIECHHOMY JKHUTTi, XIMIYHHUX BHPOO-
HUIITBAX.
gi OKHCHO-BIIHOBHI ~ MPOIECH Y  KUBIH | 3axucm yuHiecbkux o0o-

MIPUPO/IL.

OKHMCHO-BIJTHOBHI TIPOILIECH Y TIOBCSAKICH-
HOMY JKHTTI.

OKHMCHO-BITHOBHI MpPOIECH Y XIMIYHUX
BUPOOHUIITBAX.

CIOHUYbKUX NPOEKMIB.

11




IHCTPYKTHUBHI KapTKH
710 MIPAKTUYHHUX POOIT
3a MporpamMoro paKyJbTaTUBHOIO KypCy

«OKHCHO-BITHOBHI peakiii»
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IIpakTuna podora Ne 1

Tema. O3HallOMIICHHS 3 TEXHIKOIO BAKOHAHHS OCHOBHUX J1a00paTOPHUX OIEpallii.

MeTta. Y 10CKOHAJIUTH 1 MOTTMOUTH 3HAHHS TIPO XIMIYHI TPUIATH 1 TIOCY/, BIAMPAIIOBATH HABUYKH
0e31eYHOro BUKOHAHHS! OCHOBHUX J1a00OpaTOPHUX OIeparlii.

Oo6aagnanHs: Ha0lp XIMIYHOTO MTOCYTy Ta MPUJIAIiB, KOMIT IOTEp 13 TOCTYIOM 10 [HTEepHETY.
IncTpykTak 3 0e3lMeKH KUTTETISNIBHOCTI: IHCTPYKIIi 3 MpaBHJIAMU IMOBOJKEHHS 31 CKJISTHUM
MOCYZIOM, CIIUPTIBKOIO, ITKUMU XIMIYHUMU PEUOBHUHAMH.

3aBaHHs.

1. O3HalloMHUTHCS 3 TIpaBUIIAMU OE3IIEKH KUTTEIISIIBHOCTI B XIMIYHOMY KaO1HET1 3a TEMaMHU.

I. 3aranpHi TUTaHHS TEXHIKH OE3MEKH Ta IIKUIBHOI caHiTapii.

1. Omikone6e3meyuHi J0CiIu Ta pOOOTH.

I1l. Bubyxonebe3neuni nociuiau ta poooTH.

IV. TToxxexxoHeOe3meuHi J0Ciiu Ta pOOOTH.

V. Jocninu i poOoTH 3 pe4OBUHAMH, IIKIITHBUMHU AJIS 370POB'S.

V1. 3axoau 1mo/10 3a0e3meueHHs elIeKTPOOe3NEKH.

VII. IIpaBuna HafaHHs NepIIO] JOMEIUYHOI TOIIOMOTH.

2. [ToBTOpHUTH OCHOBHI 3HAKH HEOE3IEKH.

3. HaBuuTucs 6e3meyHoMy OBOPKSHHIO 3 XIMIYHUM ITOCY/IOM, TIPHJIAJISIM 1 PpEYOBHHAMM.

4, 3HaTH 1 BUKOHYBATHU MpaBUiIa Oe3MeKH KUTEISIBHOCTI B KaOiHET1 XiMii.

3aBaaHHA: 3a3HadTe 3HaYCHHA pukiaaau 3HaKiB IIpaBuio 6e3nexn
BIJIIIOBITHHAX 3HAKIB HEOE3IEKU HOe3mexn

13



3aBaaHHA: oO3HalioMTecd 3 XIMIYHUM
MOCYJIOM 1 IPWJIaISIM, Ha3BITh HOTO.

puxiaagu
XiMiYHOrO mocyay
Ta NpUJIAJIS

3acTocyBaHHSI HE3HANOMOTO
MocyAy 1 Mpuiaais BUBYITH
3a JIONIOMOTOK  IHTEpHET-
pecypciB Ta KOPOTKO
OIUIIITh HOTO IPU3HAYCHHSI.

14



Hananusa nepmoi 1oMexuvHoOl
JIOIOMOTH

Jii npu HagaHHI J0NOMOTH

1. Oniky rapsyuMM mnpeaMeTaMM Ta
Bi/IKpUTHM BOTHeM

XimviyHi omikmu:
KHCJI0TOIO0
JIyroM

2. OTpy€eHHs:
PiAKHMH YU TBepPIAUMH PEYOBHHAMHU

15



rasamMm

[pakTnuna podora Ne 2

Tema. lo00yBaHHSI KHCHIO, BUBYEHHSI HOT0 OKHCHUX BJIACTUBOCTEI.

Meta. YIOCKOHAIWTH YyMIHHSA JOOyBaHHS KHCHIO, JOCTIIMTH HOTO OKHCHI BJIACTHBOCTI,
aHaJi3yBaTu, pOOMTH BUCHOBKH Ha OCHOBI TEOPETUYHOI iHPOPMALIi Ta CIIOCTEPEKEHb.
Oo6sagHaHHsI TAa peakTHBH: MpoOipKH, XIMIYHA CKIISIHKA, KOJI0A Kpyrio- abo IUIOCKOJOHHA,
MipHUN IUJIIHAP, BAHHOYKA CKIIIHA, (DUTBTPYBaIbHUM NaMip, ITAaTUBH, CIIUPTIBKA, CIPHUKH, MarHiu,
3aJli3Ha APOTHHA, BYTJIEIh (AKTUBOBAHE BYT1JUIS), PO3YMH T1IPOTeH MEPOKCUIY, BOJA.

IncTpykrak i3 0e3nmekM KUTTEAISJIBHOCTI: THCTPYKIIi 3 MpaBUIaMU MOBOKEHHS 31 CKISTHUM
MOCYAOM, CIIHPTIBKOIO, XIMIYHUMH PEUOBHHAMHU.

3aBaaHHs.

1. Jo0yTu KHCeHb METOOM PO3KIIaly TiAPOTeH MEePOKCHULYy i 310paTu iioro 1Boma crocobaMu:
BUTICHEHHSIM TIOBITPS Ta BUTICHCHHSIM BOJIH.

2. Jocniautu B3aeEMoito Byriento, Gpochopy, MarHiro, 3amiza i3 KUCHEM.

3. CkJacTy BiIOBIHI PIBHSHHS PEAKIIiid, BU3HAYNTH OKUCHHK 1 BiTHOBHUK.

4, CdopmymnroBaTy BUCHOBKH I[0JI0 BIACTUBOCTEH KUCHIO 3 MO3UILIN T€Opii OKUCHO-BIAHOBHUX
MIPOIIECIB.

5. 3akpinuTd yMiHHA O€3MEYHOr0 BHUKOHAHHS XIMIYHOTO EKCHEPUMEHTY, BUKOPHUCTaHHS

XIMIYHOTO TIOCYTy Ta XIMIYHHUX TPHIIATIB.
IMopsiiok BUKOHAHHS POOOTH

Ne . . - XimiuHi piBHAHHS.
HocainoBHicTh Aii CnocrepexxeHHsI
JOCJIL. BucHoBkn

1. /obdyeannsa KUCHIO cnocooom
6UMICHEHHA NOBIMPAL.

Hanuiite B mpobipky 4—5 Mi1 po3unHy
TIApOTeH  TEpOKCHAy, 3aKkpuiTte i
KOPKOM 3 Ta30BiJBiIHOIO TpPYOKOIO 1
3aKpimiTh Yy Jlanmmi  [TaTuBa  OuIs
otBopy. KiHelp razoBiaBiiHOI TpYyOKH
MOMICTITh Y XIMIYHY CKJIIHKY, HAKPUTY
(GiNbTpYBAIILHUM MANEpOM.

[Iporpiiite npoOipKy Mo BCil TOBXKHHI,
a moTiM oOepexHO HarpiBaiite Ty ii
YaCTHUHY, B SIKI MICTUTbCSI PO3UHH.
Yepe3 aekiibka XBWJIMH HarpiBaHHs
IPUIHHITS.

2. /loodyeannsa KUCHIO cnocooom
6UMICHEHHA 600U.
CkJ1a1iTh IpUJIAJ 328 MATIOHKOM:

16



O0GepexxHo  HarpiBaiiTe  koinby 3
PO3YHMHOM TiJPOT€H TEPOKCUIY, ITOKU
KHCeHb HE BHTICHUTH YCIO BOIY 13
MWTHIpA. 3aKpUBIIM [IIIHADP MPEI-
METHUM CKeJbLIEM, HICTaHbTE€ HOTo 3
BAHHOYKH i IOCTABTE HA MAPTY.

3. HarpiiiTe B XiMiuHI} JIOXKII y MOIyM’1
CHHPTIBKU BYIJIMHY 1 BHECITH Y CKIISTHKY
3 KCHEM.

4, Hocnio euxonyemoca y umasicuii wmiagi

Harpiiite B XiMiuHii J0Xmi y momym’
CIIUPTIBKU 4epBoHUU (hochop 1 BHECITH
y CKIISTHKY 3 KHCHEM.

5. Harpiiite B XIMI4HI}A JOXLI y TOAYM’1
CHHMPTIBKA  TOPOLIOK  MarHiro i
HEPEHOCHMO B CKIITHKY 3 KHCHEM.

6. 3aTUCHITh y TPOOIPKOTpUMAaYi TOHKY
3amizHy ApoTuHy. Pozxapre i B
noiayM’i  CHHPTIBKM 10 YEPBOHOTO
KOJIbOpY Ta BHECITb Yy CKISHKY 3
KHCHEM.

JlaliTe BinnmoBiai Ha NUTAHHS
1.Yomy B MOBITpI 1 B KUCHI peakliii 3 MeTaJlaMH Bi10yBatOThCS 10 pi3HOMY?

2. SIki ¢13u4HI BIACTUBOCTI KUCHIO BH CIIOCTEPITANIU i1 Yac TOCTiTIB?

3. Yu BigOyBaroThcs CX0Xki peakiii B armocdepi? Ha3BiTe yMOBH 1X mepeOiry.

Uu MaroTh peaxiiii, BUKOHaH1 BaMH, IPAKTUYHE 3HAYCHHS.

17
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IIpakTuyna podora Ne 3

Tema. /lo0yBaHHSI BOIHIO, BABYEHHS 1i0r0 BiTHOBHUX BJIACTHBOCTEIH.

Merta. /locaiguTy BiZHOBHI BIIACTUBOCTI BOJHIO.

OO0nagHaHHs Ta peakTUBM: Tpwiang s JoO0yBaHHS Ta3iB, NpoOipku, XiMiYyHA CKIISHKA,

ra3oBiJIBiIHA TpPyOKa, INTATUBH, CHUPTIBKA, CIpHUKH, HUHK (TpaHydu), XJOPHIAHA KHCIIOTA,

kynpyM(Il) okcun.

IncTpykTak i3 0e3mekM KUTTEAISVIBHOCTI: IHCTPYKIli 3 MpaBUJIaMU MMOBOJUKEHHS 31 CKIISTHUM

MOCYIOM, CIIUPTIBKOIO, iTKUMU peuOBUHAMH (KHCIIOTaMH ), BHOYXOHEOE3IEUHUMU Ta3aMH.

3aBaanng.

1.  Ckuactu mpwnan ais 100yBaHHS BOAHIO Ta BiHOBICHHS Mifi 3 KynpyM(Il) okcuny.

2 JoOyTu BoACHB Ta TOCTIAUTH HOTO BIAHOBHI BJIACTHUBOCTI.

3. CxuiacTd BiANOBiAHI PIBHAHHS peakiliii, BASHAYUTH OKHCHUK 1 BiTHOBHUK.

4 CdopmynroBaT BUCHOBKH IIIOJO BJIACTUBOCTEH BOJHIO 3 IMO3HIIN TEOpli OKMCHO-BIAHOBHHUX
IPOIIECiB.

5. 3akpinuTd yMiHHS O€3MEYHOr0 BHKOHAHHS XIMIYHOTO EKCIIEPUMEHTY, BUKOPHUCTaHHS

XIMIYHOTO TIOCY/Ty Ta XIMIYHHUX TPHIIAIIB.

Ilopsiiok BUKOHAHHS POOOTH

Ne . . - XimiuHi piBHAHHS.
10CIL HocainoBHicTs Aiif CunocrepexeHHst BHCHOBKY
1. Cknamite mpwnag st A0OyBaHHS i
30UpaHHsS BOJHIO CIIOCOOOM BHUTICHEHHS
MOBITPS: y MPWIIAJ Ui T0OYBaHHS ra3iB
MOMICTITh TpaHylIH IMHKY, 3aKpHiiTe
KOpkoM. B oTBip miiikum  HammiiTe
XJIOPUJIHY KUCIOTY, 100 BOHA MOKpHIIA
TpaHyId IUHKY.

Kineup ra3oBifBiHOI TpyOKH BCTaBTE Yy
npoOipKy, 3aKpilieHy JOTOPH JIHOM.
30epiTh HEBENUKY KUIBKICTh BOJHIO 1
nepesipre Horo Ha yuctoty. [lepeBipky
3IIHCHITh 32 3BYKOM TOpiHHS BOJHIO B
npoOipiti, 10 SKOi migHeciTh (0e3 ii
MEePEeKUIaHHs) 3amalieHy BiJl CIHUPTIBKH
ab0 Ta30BOro MajbHUKA CKIMKY. SIKIIO B
npoOipKy HaJAXOIUB BOAEHb, IO MICTHTH
JOMIIIKY KHCHIO, TOpPIHHS B1JOYBa€THCS
31 CBUCTOM, SIKIIIO BOJECHb YWCTHH, BiH
3ropATHME MOCTYINOBO, 1 3BYK TOpIHHS
Oyzae riyxum.

2. Cxnaaite mpuiaa As BiZHOBICHHS Miji:
BIIEBHUBIINCh Yy  YUCTOTI  BOJHIO,
ra3oBiJIBIIHY TPyOKY BCTaBTe B MPOOIpKY
3 nopouikoM Kynpym(Il) okcuay sikomora
Ommkye a0 HOro moOBepXHI. 3amamiTh
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CIIUPTIBKY, TMporpidTe mpodOipKy 3
peareHToM 0 BCill JIOBXHHI, MOTIM
HarpiBaiiTe TmpoOipky y wMicui, e
3HaxoauThes Kynpym(1l) oxenn.

> |

JlaiiTe BianmoBiai Ha NUTAHHSA
1. YoMy npoOipKy 11t 30MpaHHs BOIHIO 3aKPIILTIOIOTH OTBOPOM JOHHU3Y?

2. Yomy mipolipky 3 kynpym(Il) okcuaom npu BiIHOBJIEHHI MiJli 3aKPITUTIOIOTH il HAXUJIOM JTOHHU3Y?

3. SIki came (i3uUHI BIACTHBOCTI BOJHIO BH CIIOCTEPITraliH IMiJ] 9ac OCiiB?

5. Yu Mae mpakTUYHE 3HAYCHHA B3aeMois BoHIO 3 KynpyM(Il) okcumom?

6. Un Moxe BOJEHb Y XOJI OKHMCHO-BIJIHOBHHMX IIPOLECIB BHCTYNaTH OKHUCHUKOM? CKIaaiTh
BIJIOBIIHE PIBHSHHS peaKIii.

7. IlepeTBOpiTh CXeMH peakiliii Ha XiIMI4HI PIBHSHHS, CKJIABIIM €JIEKTPOHHMU OanaHc. BusHaure
OKUCHHKH ¥ BIIHOBHUKHU, IPOIIECH OKUCHEHHS I BiATHOBICHHS.

I BapianT

Al + HCI — AICI3 + H21

FeCls + H2S — FeCl2 + HCI + S|
HI + H2SO4w) — 2] + H2ST + H20

II BapianT

Fe + HCl — FeClz + H2?

HgO — Hg + O271

Mg + H2S04 ) — MgSO4 + H2S1 + H20

19



IIpakTnuna podora Ne 4

Tema. BuBYeHHS BiTHOBHMX Ta OKHCHHUX BJIACTHBOCTEH HEOPraHIYHUX KHUCJIOT.

Merta. JlocaiguTi OKUCHI Ta BITHOBHI BJIACTUBOCTI HEOPTaHIYHUX KUCJIOT.

OO0nagHaHHSA Ta peakTHBM: METAJIW: MarHii, 3amiso, Miib, HaOlp KUCIOT: pO3BEACHI XJIOPUIHA 1
cyiabhaTHa KUCIOTH, PO3YMHHU HITPATHOI KUCIOTH (KOHIEHTPOBAHUI Ta pO3BEICHUII), HArpiBHUMN
npuia, NpoOipKOTPUMAY, YUCTI TPOOIpKH.

IncTpykTak i3 0e3meKku KUTTEAISIILHOCTI: 1HCTPYKINI 3 MpaBUjaMu MOBOJDKECHHS 31 CKISTHUM
MOCYJIOM, IIKUMU PEYOBUHAMU (KUCTIOTAMM).

3aBaanng.

1. JlochiauTu B3aEMOJI0 PO3BEICHUX Ta KOHIICHTPOBAHUX KHUCJIOT 3 METaJIaMU

2. JlocaiiuTi B3a€MOJIF0 HOJIOBOJHEBOI KHCIIOTH 3 KOHIICHTPOBAaHMM PO3YHMHOM HITPATHOT
KHCJIOTH.

3. CknacTd BiNOBIHI PIBHSAHHS peaKIiliii, BA3HAYNTH OKMCHUK 1 BITHOBHUK.

4, CdopmynroBaT BUCHOBKH IIIOAO BIACTUBOCTEH MOCIIHKYBAaHUX KHUCIOT 13 TO3HIIIA Teopii
OKHCHO-BITHOBHHUX TPOIIECIB.

5. BimnpamroBati  BMiHHS ~0e3meyHOi poOOTH 3 IIKMMH pedyoBHHAMHU  (KUCIOTaMH),

J'Ia60paT0pHI/IM YCTAaTKYBAHHSIM.
HOpﬂIlOK BUKOHAHHSA pOﬁOTI/I

Ne . . - P
1oc HocainoBHicTsp Aiii Coocrepexennss | XiMiuHi piBHsiHHS. BuUcHOBKHM
1. | B3aemoaisa po3BeleHUX KHCJOT 3

MeTaJIaMM Pi3HOI AKTHBHOCTI

VY npoOipku 3 MeTajaMH: MarHiem,
3a1i30M, MIJII0 JOdaiTe mo 1-2 M
XJIOPUAHOT ~ KHCJIOTH, PO3YMHIB
HITpaTHOI Ta CyJib(haTHOI KUCIOT 3
MacoBOl0 4YacTkoro kuciaor 10 %.
(ocnio i3 Himpamnow Kuciomor
GUKOHYIOMb Yy 6UMANCHIN wiagi).

2. | Baemonuis KOHIEHTPOBAHOI'0
PO3YUHY HITPATHOI KHCJIOTH 3
MeTaJlaMH Pi3HOI AKTHBHOCTI
(locnioycennn  euxkonyrwomo y
eumaAMCcHill wagi)

VY npoOipku 3 MeTanamMu: MarHiem,
3aJ1130M, MIJIJII0 JoaaiTe mo 1-2 M
KOHIICHTPOBAHOTO PO3YMHY HITpaT-
HO1 KMCJIOTH.

3. | linTBepaKeHHSsI HasIBHOCTI
KHUCJI0TH y no0yToBomMy
xiMiuyHOMY 32c00i /151 BUIAJIEeHHA
ip:ki Ta HaKUITY

VY mpob6ipky Hammiite 1mia 3acoOy
JUISL 3HATTS 1pKi Ta HAKUITY «AHTHU-
OaxTepianbHuUi». BunpoOyiite ioro
YHIBEpCAJIbHUM 1HJMKAaTOPHUM I1a-
HipIeM.
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4, B3aemonist 3aco0y st 3HATTS
ipi Ta HakuMmy 3 MeTaJIaMHu

Y mpoOlipku 3 MeTallaMH: Marfiem,
3aJ1130M, MIIII0 HAIUHATE 0 1-2 M
3aco0y I 3HATTS 1pKi Ta HAKUITY
«AHTHOAKTEPIATLHUI.

5. B3aemonis KOHIIEHTPOBAHOT0
PO3-YHHY HITPaTHOI KHCJOTH 3
1010BOIHEBOIO KHCJIOTOIO
(docnioscennn  GUKOHYIOmMb Y
eumsaxcHin wiagi)

Ho HOJI0BOTHEBOT KHCJIOTH
JOJUNTE KOHLEHTPOBAHOTO PO3YHU-
Hy HiTpatHoi kuciaotd. Cymim
TPOXHU HarpiuTe.

JaijiTe BignmoBiai Ha NUTAHHSA
1. Yomy po3BefeHi XJopuaHa Ta cCyib(aTHa KHUCIOTH HE B3aEMOJIIOTH 13 MaJIOAKTUBHUMH
MeTajgamu?

2. Yomy HiTpaTHa KHCIOTAa Pi3HOI KOHIIEHTpAIlii B3a€MOJi€ 3 MeTajlaMH pi3HOI aKTHBHOCTI 3
YTBOPEHHSM PI3HUX MPOAYKTIB BIIHOBICHHS?

3. OwiHITh IPaKTUYHE 3HAYCHHS BUKOHAHUX BaMH PEaKITii.

IIpakTnyna podora Ne §

Tema. BuBueHHS BITHOBHHX Ta OKHCHUX BJIIACTUBOCTEH METAJIB 1 IXHIX CIIOJIYK.

Mera. ExcriepyMeHTanbHO JOCTIAMTH OKUCHI Ta BIJIHOBHI BJIACTUBOCTI METATIB 1 IXHIX CIONYK,
y3araJbHUTH 3HAHHS PO TUIOBI OKMCHUKHU Ta BITHOBHUKHU.

OOsanHaHHs: NpoOIpKU, IITATUB, PO3YMHHU CYIb(PATHOI KHUCIOTH, Kalii IuXxpomary, HaTpid
riIpoKcuy, HaTpiil cynbQiTy, Kamiil HiTputy, miroMOym(Il) HiTpaty; IpaHyIM AITIOMIHIIO i IIUHKY,
MiJIHa Ta IWHKOBA TTACTUHKH.

IncTpykrak i3 0e3nekM KUTTEAISIJIBHOCTI: IHCTPYKIi 3 MpaBUIaMU MOBOKEHHS 31 CKISTHUM
MOCYAOM, IIKUMHU pEYOBHUHAMHM (KUCIOTaMU i JIyramu).

3aBaaHHd.

1. JlocmiauT B3a€MOJII0 METaTIB 3 KHUCIOTaMH, JIyTaMH 1 COJISIMH Ta COJEH MEeTaIlqHUX
€JIEMEHTIB MK 0000 B pO3UMHAX.

2. CkutacTu BIANOBI/IHI PIBHSHHS PeaKIliil, BU3HAUUTH OKHCHHUKH 1 BITHOBHUKHU.

3. CdhopmymoBaTH BUCHOBKH 1010 BIACTUBOCTEH JTOCTIIKYBAaHUX PEUOBHH 13 MO3UIIIH Teopii
OKHCHO-BITHOBHHUX TIPOIIECIB.

4. VY 10CKOHAIUTU yMiHHS Oe3MeyHOoi poOOTH 3 IIKUMH pedOBHHAMHU (KUCIOTaMHU H JIyramu),

71a00paTOPHHUM TIOCYIOM.
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ITopsiiok BUKOHAHHSA POOOTH

MocainoBHicTh giii CrnocrepexeHHs

XimiuHi piBHAHHS.
BucHosku

1. B3aeMoais MeTaaiB 3 KHCJI0TAMH

B onny mpobipKy MOMICTITH IpaHyIH
AITIOMIHIIO, B APYTY — IIUHKY 1 JOJIUUATE
10 1-2 M1 XJIOpUJIHOT KMCIIOTH.

B3aemoniss meragiB i3 JgyramMm B
2. PO34YMHAX

B omny mpoOipky MOMICTITh TpaHyIu
QIIOMIHIIO, B IPYTY — IUHKY 1 JOJHUNATE
Mo 2 MJI KOHIICHTPOBAHOTO PO3YHHY
HaTpii  TIOPOKCHUIY. ObepexxHO
HarpiiTe cyMim y mpooipkax.

3. Hocaigxxkennss B3aemonii meranaiB 3
COJISIMH Y PO3YHHAX

B omHy CKISHKY 3 PO3YMHOM
wiroMOyM(Il)  HiTpaTy  OmYyCTITh
[IUHKOBY IUIACTHHY y (hopmi nepeBis,
B JPYTUii — 13 Miji.

4, B3aemopis kajiii  guxpomary 3
HATpill cyabdiTom y KuciaoMy
cepeaoBUIIL

Hanwuiite B npoOipky 1 mi po3uuny
HaTpii cynbdity, mpobGaBTe 1 ™I
po3unMHy Kaniii nuxpomary u 0,5 mnu
po36aBiieHo1 cynb(paTHOI KUCTOTH.

S. B3aemopis kaniii xpomarty 3 KaJii
HITPUTOM y KHCJIOMY CepeI0BHILi
Hanwuiite B nmpoOipky 1 mi po3umny
Kamiii  xpomary, pobaBre 1 M
po3uMHy Kamiii HiTputy ¥ 0,5 M
PO3BeJIeHOi CyIb(paTHOI KHUCIOTH.

6. IlepeTBOpiTh CXE€MH peakiliii Ha XiMiuHI PIBHSHHS, CKJIABIIM €JIEKTPOHHUH OanaHc. Busnaure

OKHCHHKH ¥ BIIHOBHUKHU, IPOLIECH OKUCHEHHS 1 BIAHOBJICHHS.

I BapianT
a) K2FeOs + NHs + H20 — Fe(OH)s + N27 + KOH; |
0) KMnO4 + Na2SOs3 + H2SO4 - MnSOs + K2SO4 + Naz2S04 + H20.

II BapianT
a) KMnOs + Na2S0s3 + H20 - MnQO2 |+ K2SO04 + Na2SOs4 + KOH.
0) Na202 + PbS + H2SO2 — PbSO4 + Na2SO4 + H20
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IIpakTuna podora Ne 6

Tema. CxitanaHHs piBHSIHb OKHCHO-BIJTHOBHUX PEaKIliid 13 BU3HAYCHHSAM MPOIYKTIB PEaKIIiid.

Meta. Y3aranbHUTH 3HaHHS PO OKHMCHO-BiHOBHI MPOIIECH.

OO0sanHaHHs: nepioanyHa cucteMa xiMigyHuX enementiB Jl.[.MenneneeBa, Ta0nuisi pO3YMHHOCTI
OCHOB, KHCJIOT 1 COJICH y BO/II.

3aBaaHHA:

1. HaOyTn KOMIETEHTHOCTI 31 CKJIaJIaHHs CXEM OKHCHO-BITHOBHHUX PEAaKIlii 13 BU3HAYCHHSIM
MPOAYKTIB peakilii 3 ypaxyBaHHSM BIUIMBY CEPEOBHUIIA TPOBEACHHS MPOLIECY.

2. Y10CcKOHANUTH HABUYKH BHU3HAYCHHS CTYIICHIB OKHMCHEHHS aTOMIB XIMIYHX €JIEMEHTIB,
mia0opy KoedilieHTIB METOIaMH €JIEKTPOHHOTO OallaHCy Ta HAIIBPEaKIIii.

Ilopsinok BUKOHAHHS pOOOTH
OnpaunoBaHHsl TeOPEeTHYHOI0 MaTepiary
OxucHO-BiTHOBHI Bi1acTuBocTi MaHraHny B cojykax

Mn®° Mn*? Mn** Mn'*t Mn*’
Tunosi pe4oBUHU Mn MnCl2, MnSO4 | MnO; abo KoMnOs | KMnOg4
Mn(OH)4
OKHCHO-BiAHOBHI BJIACTUBOCTI Binnosuuk | BignosHuk ta | BigHoBuuk | BimHoBHuK | OKHCHHK
OKHMCHUK Ta OKMCHUK |Ta OKMCHUK
Hanpsim 3MiHU CTyneHs] OKCHEHHS — - < < -«—
IlpoaykTu BigHoBJeHHs: Mn''B pisHUX ceperoBHIIAX
Kuciomy (H ™) +
Heiirpansnomy (H20) +
Jlyxuomy (OH') +
OKuCHO-BITHOBHI BJIaCTHBOCTI XpOMY B CHOJIYyKax
Cro Cr+? Cr*d Cr*t
Tunosi pe4oBUHU Cr Cr(NOs3)2, CrSOg, Cr2(SO4)3, K2CrOa,
CrClz CrCl3 K2Cr207
OKHCHO-BIJHOBHI BignosHuk BigHoBHUK Ta BigHoBHUK Ta OKUCHUK
BIIACTHBOCTI OKHMCHUK OKHMCHUK
Hanpsim 3miHu cTyneHs
OKHMCHEHHS - -« «— i
OxucHo-BigHOBHI Biaactusocti [LinromM0ymy B cnoykax
Pbh° Pb*? Pb+*
TunoBi pe4oBUHU Pb PbO, PbSO4, PbCl1> PbO2
OKHCHO-BIJHOBHI BJIACTUBOCTI BignoBHHK BigHOBHHK Ta OKUCHUK OKuCHHUK
Hanpsim 3miHuM cTyneHs — - -«—
OKHMCHEHHS
OxucHO-BiTHOBHI Bi1acTHBOCTI CTaHyMy B CHIOJIyKaX
Sn° Sn*? Sn*t
Tunosi pe4oBUHU Sn SnO, SnSO4, SnCl1, SnC14, Sn(OH)4
OKHCHO-BIAHOBHI BJIACTHUBOCTI BingnoBHUK BifgHOBHUK Ta OKMCHHUK OxucHHUK
Hanpsim 3MiHU CTyneHs] OKCHEHHS —> > S
OxucHO-BiTHOBHI Bi1acTuBocTi I'igporeny B cnosiykax
H- HO H™
Tunosi pe4oBUHU KH, NaH, H»> HCI, HBr ,H20
OKHCHO-BIAHOBHI BJIACTHUBOCTI BingnoBHUK BigHoBHHMK HAa OKUCHHK OKHCHHK
HanpsiM 3MiHU CTyneHsl OKMCHEHHS —> — -
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OxucHo-BiHOBHI Bi1acTUBOCTI OKCHIeHY B CIIOJTYKaX

072 (0 o° O*?
Tumnosi pe4oBHHU H>0, H20o, 02 OF,
OKCUIH Na>O>
OKUCHO-BIJHOBHI BJIACTUBOCTI BinnoBHUK BigHOBHHK Ta OKUCHUK OKUCHUK OxucHHUK
Hampsim 3miau
— - > -«
CTYIIEHSI OKHCHCHHS
OxucHo-BigHoBHI BiaacTuBocTi Cyab(ypy B cnorykax
S-2 SO S+4 S+6
Tumnosi pe4oBUHU H2S, Naz S, K2 S S SOy, H2 SO:s, SO3, H2 SOq4,
Na>SOs3 K2SO4
OKUCHO-BiTHOBHI BigHoBHHK BinHoBHUK Ta BinHoBHUK Ta OxucHHUK
BJIACTHUBOCTI OKHUCHHK OKHUCHHUK
Harmpsim 3mi
PSAM 3MiHU CTYIICHS — -
OKHCHEHHS
OxucHo-BinHoBHI BiactusocTti I'asorenis (okpim @ayopy) y cnosaykax
Cl- Cl° Ccl Cil+ Cl > Ccl
TUMoBi pe4oOBUHU HCI1, HBr, | Clz, B, I> HC10 HCI102 HC103, HBrOs |HC104, HBrO4
HI, KCl103, HIO3 | KCIOg4 HIO4
OKUCHO-BiTHOBHI Bignosuuk | BinnoBuuk | BignoBuuk | BinHoBauk | OKUCHHK Ta OKuUCHUK
BJIACTUBOCTI Ta OKHUCHHUK | TA OKUCHUK | TA OKUCHHUK BITHOBHHUK
Hanpsm 3Minn
CTyIIEHS ' " i i i «
OKHCHEHHS
OxucHo-BiIHOBHI BiaacTuBocTi HiTporeny y cnosykax
N -3 N -2 N -1 N © N *1 N *2 N *3 N *+4 N *5
Tumnosi NH3, N2H4 NH,OH N2 N.O NO N2O3, NO; N20Os,
PEYOBHHM NHiNO;3 HNO, HNOs,
NHsNO> NaNO, NaNOs
OxucHO- BiTHOBHUK | BITHOBHMK | BITHOBHUK | BIJTHOBHHUK |BiJHOBHHUK
BiJTHOBHI BIJJHOBHMK | BIIHOBHHK | BIJITHOBHUK Ta Ta Ta Ta Ta OKHCHUK
BﬂaCTHBOCTi OKHUCHHUK OKHUCHHUK OKHUCHUK OKHUCHHUK OKHCHHUK
Hampsim 3miam
— - - - - - - - -«
CTyIIEHs
OKHUCHCHHS

Metoau ckjIaJaHHS PIBHAHb OKMCHO-BIIHOBHUX peaKIlii

AJITOPUTM CKJIAJlaHHSI PiBHSIHb OKHCHO-BIJHOBHMX peakuiii 3a MeTOAOM eJIEKTPOHHOI0
0ajiaHcy, IKIIO NMPOAYKTH peakuil Bigomi.

1.

2

+2

3anucyeMo pIBHSHHS OKHCHO-BIJTHOBHOI peakiiii.
+7 -

0

KMnOs4 + NazS + H2SO4 — MnSO4+ S| + Na2SO4 + K2SO4 + H20

N

EJIIEKTPOHHUI OaaHc.

o oA

Ok.
Bin. S

Mn*’+5¢ — Mn*T
2

—2¢€

2
— SO

5

Bu3HnauaeMo OKMCHUK 1 BITHOBHHK, KOS(IIIEHTH 017151 HUX.
3anucyemMo BU3HaueH1 KoeiieHTH 011 BiMOBITHUX €IEMEHTIB y CXeMi peaklii.
[TepeTBOproeEMO cxeMy Ha piIBHAHHS, JOOMPatOUn KOEPIIEHTH ISl YCIX IHIIUX PEUOBHUH.

Po3paxoByeMo CcTyreHi OKHCIIEHHS aTOMIB.
3a3Hau€eMO aTOMHU, IO 3MIHIOIOTh CTYIIHb OKUCHEHHS M1 4ac peakiii. CkiramaeMo
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7. TlepeBipsieMO MpaBUIBHICTH CKJIaIaHHs PIBHSHHS 32 YMCIOM aToMiB OKCHUreHy.

2KMnOs4 +5NazS +8H2S04 = 2MnSO4+ 5S |+ SNa2SO4+ K2SO4 + 8H20

CkiajaHHsl piBHSAHb OKHCHO-BIITHOBHUX pPeaKUiid 3a METOA0M €JIeKTPOHHOI0 0aJIaHCy, AKIIO
NPOAYKTH peakuii HeBiOMi, aHaJOriYHE TONEPEAHBOMY, ajieé HEOOXiJHO BU3HAYUTH MPOILYKTH
BIJIIOBITHUX peaklii, BpaXyBaBILH IPU LIbOMY BIUIUB PEAKLIHHOIO CEPeAOBUILA.

[IponykT OKHMCHO-BITHOBHOI peakilii 3ajexarh BiJl CEpEOBHINA, B IKOMY BiOYBA€ThCS PEaKIlis.
[TpuknagaMu TakuXx peakuiid € B3aemomis kaniid nepmanranaty KMnOg 1 xaniii quxpomary K2Cr207
3 BIZITHOBHUKAaMHU.

KMnO: B xuciomy cepenosuii: Mn*’ +5¢— Mn*2. VrBoprorotsest comi Mn*? i Tiei kucnotu, sika
BH3HAYAE CEPEIOBHIIIE:
KMnO4 + NaJ + H2SOs4 — MnSOs + J2| + K2SO4+ Na2SO4 + H20

KMnQ4 B HeiitpansHOMy cepeoumii: Mn*’ +3¢” — Mn*4. Vreoproerscs MnO2 (Mn(OH)a):
KMnO4 + NazS + H20 — MnO2| + S| + KOH + NaOH

KMnO: B myxsOMy cepeoBuimi: Mn*’ +1e— Mn*®. YTBOpIooThCS COMi MaHraHATHOI KMCIOTH
HoMnOg 1 nyry, 1110 BU3HA4a€e cepeJOBHILIE:
KMnO4 + NaNO2 + KOH — K2MnO4 + NaNOs + H20

K2Cr207 B kucnoMy cepeoBHIIi: Cr* +3¢- —> Cr*s. YTBOPIOKOTHCS COJTi Cr*3i Tiei kucnorH, ska
BH3HAYAE CEPEIOBUIIIC:
K2Cr207 + FeSO4 + H2SO4 — Fe2(SO4)3 + Cr2(SOa4)3 + K2SO4 + H20

Cnonyku Cr®* B nysxuomy cepenopui: Crt3-3e” — Cr*®. YrBoproroTses comi KucaoTi XpomatHoi
kucinoti H2CrOg 1 nyry, 1110 BU3HAYA€E CepeIOBUIIIE:
CrCls + Br2+ KOH — K2CrOs + KBr + KCI + H20.

Metoa HaniBpeakuiii 200 MeT0/1 €JIEKTPOHHO-IIOHHOTO OAJIAHCY

Metoa HamiBpeakiii BUKOPHUCTOBYETBHCS JUISI OKHMCHO-BITHOBHUX pEaKIii, sKi BigOyBarOTbCS B
pO3UMHAX y KHMCIOTHOMY, JYXHOMY Ta HeWTpaibHOMY cepenoBuiiax. CyTb MeTOJy IUIArae y
CKJIaJIaHHI OKPEMO pIBHSIHb OKMCHEHHS Ta B1IHOBJIECHHA. [Ipy 1IbOMY CTYII€HI OKUCHEHHS aTOMIB HE
BU3HAYaIOThCA.

AJITOPUTM CKJIAJaHHS PiBHSIHb OKHCHO-BiTHOBHUX pPeaKuiil MeTOA0M eJIEKTPOHHO-I{OHHOT0
Oasancy
1. Cxknanemo cxemy peaxiiii, 3a3Ha4YUBLIN (OPMYIIH PEareHTiB 1 MPOAYKTIB peaKilii.
H2S + KMnOs + H2SOs4 — S |+ MnSO4 + K2SO4 + H20.
2. CkiajjaeMo cxXeMmy IMpoIecy OKHCHEHHS BiTHOBHHMKA H2S 3 ypaxyBaHHSM umcia BiIgaHUX
eJIEKTPOHIB.
H2S —2e =S+ 2H".
3. AHaNOriuHO CKJIaJlaéMO pIBHSHHS  HaMiBpeakilii BIJHOBIEHHS OKHUCHHKA, TOOTO
nepmanranar-iona MnQOg .
MnOs + 8H' + 5¢” = Mn?* + 4H20.
4. CkJagaeMo 3arajgbHe pIBHSHHS peakiii
[TounenHo gogaeMo piBHSIHHS HamiBpeakiii. CKOpOUSHU 3aniC Ma€e TaKUH BUTIISA;

H2S —2e =S +2H* 5
MnQs4 + 8H * + 5¢ = Mn?* + 4H20 |2

5H2S + 2MnO4 + 16H* = 5S |+ 10H* + 2Mn?* + 8H20 a6o
5H2S + 2MnO4 + 6H* = 5S |+ 2Mn?* + 8H20.

S. CxilajaeMoO pIBHSHHA B MOJEKYJISIPHOMY BHUIUIAAl. Y JiBIH YacTHHI HOHHOTO
PIBHSIHHA JUISI KOKHOTO aHiOHA JOOMpPaeMo BiAMOBIIHUIA KaTiOH, a JJisi KOXKHOTO KaTioHa — aHiOH.
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ToTiM Ti 5 HOHH B TaKiii X&e KiTbKOCTi 3aIMCyeMO B TpaBili yacTuHi piBHsAHHA. MoHu 06’ exuyemMo B
HoHH1 criosyku (HopMyJIbHI OJUHUIT):
5H2S +2MnO4 + 6H* = 5S + 2Mn?* + 8H20;
2K* + 350%4 = 2K* + 35042:
5H2S + 2KMnOy4 + 3H2S04 = 5S |+ 2MnSO4 + K2SO4 + 8H20.

MeTo/ eneKTpOHHOTO OanaHCcy JOMyCKae 3HA4HI CIpomieHHs. [ CKiajaHHs pIBHSHb 32 TaKUM
METOJIOM BHKOPHUCTOBYIOTH €JIEKTPOHHI CXEMHU, 1110 HE BiOOpaxkaroTh peajbHy KapTUHY MPOIIECy.
Metox HamiBpeakiiii Ja€e 3MOTY BpaxOBYBAaTH pealibHO ICHYIOYl WOHHM, a TaKOoX XapakTep
CEPENIOBHUINA, B IKOMY BiJIOYBAETHCS XIMIUHA PEAKITis.

CxyagaHHs PiBHSHb OKHCHO-BITHOBHUX peaKIliii

1. Ckuaagith piBHAHHS OKHCHO-BiTHOBHHX peaKiliii MeT0/I0M eJIeKTPOHHOTI0 HajIaHCy
I + H,O2 — HIO3 + H20O

HCIO + H202 — HCI1 + 021 + H20
H2S + HNO3z — S| + NO21 + H20
Mg + HNO3(aysxe poss.) — Mg(NO3)2 + NH4NOz + H.0

2. Ckaanith piBHSHHS OKMCHO-BiTHOBHHMX peakiliii MeTo10M HamiBpeakiii
FeSO4 + HNO3z + H2SO4 — Fez(S04)3 + NOT + H20

Zn + KOH + H20 — K3[Zn(OH)4] + H2t
Clz + KOHapsunin— KC103 + KCI + H20
Clz + KOH(Ha xojomi) KCIO + KCI + HZO
HCI + MnO2— MnCl; + Cl>1 + H20

3. IleperBopiTh HamiBcxeMy OKMCHO-BiITHOBHOI peakuii Ha XiMiuHe piBHSIHHSA
NO2 + KMnO4 + H.0 —
NaNOz + KMnO4 + H2SO4 —
NaBr + MnO2 + H2SO4 —
NaSO3 + K2Cr07 + HoSO4 —

IIpakTuyna podora Ne 7

Tema. Enextpostiz po3unHiB COJIeH.

Merta. 3akpinuTH Ha IPAKTUILI 3HAHHS PO CHJIbHI Ta CJIA0K1 €JIEKTPOIIITH 1 MPOLIEC ENEKTPOTI3Y SIK
OKHCHO-BIJTHOBHOI peaKIii.

Oo0aannanns: enextpoinizep, kKynpyMm(ll) cymedar, kynpym(Il) Opomin, MeTuiopaHi, KEpeno
MOCTIHHOTO CTPYyMY.

IncTpykTak i3 0e3nmeky KMTTEAISVIBHOCTI: IHCTPYKLIi 3 MpaBuiaMu Oe3neku mig 4yac poOOTH 3
€JIEKTPUYHUM CTPYMOM, CKIITHUM IIOCY/I0M, XIMIYHUMH PEUOBHHAMHU.

3aBnaHHs.

1. Ckuactu mpuiaj ajs nposeieHHs enektponizy kynpym(Il) cynsdary ta kynpym(Il) 6pominy.

2. KinpkicHO ocamuTu MiJib 1 BU3HAYUTH 11 Macy.

3. CkJtacTy piBHSIHHSA peaklii eJeKTpoIIi3y, BA3HAUUTH OKMCHHK 1 BITHOBHUK.

4, OO6uucnanT TeOpeTUYHUM BUX1a Mijil 3a 3akoHOM Dapanes. BuzHauntu npakTHYHUM BUX1]T MiJll
(%).

5. CdopmyntoBaTd BHCHOBOK IOJI0 3HAYEHHSI €NEKTPOJI3Yy Ui MPOMHCIOBOrO J00yBaHHS
METaJiB.

6. 3aKpinUTH YMIHHS O€3MEeYHOro MPOBEACHHSI XIMIYHOTO €KCIIEPUMEHTY 3 BUKOPHCTAaHHSIM

€JIEKTPUYHOTO CTPYMY.
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Ilopsinoxk BUKOHAHHS poOOTH

Ne . . . XimiuHi piBHAHHS.
IMocainoBHicTD aiid CnocrepexeHHst
A0CJI. BucHOBKH
1. | Enektpouaiz po3uunny kynpym(Il)
cyabdary

CxnamiTh €JIEKTPOJIi3ep 3a CXEMOIO:
] (A)—

E A

B enexrponizep HamMiiTe PO3YHMH
kynpym(Il) cynedary i nogaiite kinpka
Kpamneyib IHIUKAaTopa METHUIOPaHXKY.

Ilin'ennaiite o rpadgiToBUX
CIEKTPOAIB  JDKEpEJIo  IMOCTIHHOTrO
CTpyMYy. [TpoBemiTh €JICKTPOJTI3.
Cknagits BiJIIIOBiTHE piBHSIHHSL.

CHOCTepe)KeHHH 3aHOTy1>iTe

2. | (ocnio euxonyemuvca y eumAdMdCHIl
waghi)

Enexkrpoaiz po3uunny kynpym(Il)
opominy

B  enmekTpomizep HaguiTe  PO3YMH
kynpym(Il) Opominy. Ilig'ennaiite mno
rpadgiTOBUX  €IEKTPOIiB  JIKEpeso
HOCTIHOTO CTpyMy. [TpoBenith
enektpomi3.  CkmamiTe  BiIMOBIIHE
piBHsiHHS. CHIOCTEpPEKEHHSI 3aHOTYHTE.

JlaiiTe BinmoBiai Ha NUTaHHSA
1. Sk Ha3WBalOTHCS TMO3UTHUBHO Il HETaTMBHO 3apspKeHi enekTpomau? Ski mporecu
B110YBAIOTHCS HA HUX 1] 4ac €NEeKTPOITi3y?

2. Bix yoro 3anexuTh NMpUpoOJia PEUOBHH, 110 YTBOPIOIOTHCS Ha €NEKTPOAAX IiJ| yac
eJIeKTPOIizy?

3. SIki Meranu MOXHA OTPUMATH €JIEKTPOJII30M pO3UMHIB iXHIX conei? Haenith
MIPUKIIA]IH.
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4. SIKi MeTanmu MOXKHA OTPHUMATH EJIEKTPONIi30M po3IUIaBiB ixHiX coneii? Hasenith
HPUKIIAIH.

IIpakTnuna podora Ne 8

Tema. CknamaHHs piBHSHb OKHCHO-BITHOBHUX pEaklid, II0 BigOyBarOTbCsI B MPHPO/I,
MOBCAKACHHOMY HUTTi, XIMIYHIX BUPOOHHUIITBAX.

Meta. Y3araabHUTH 3HaHHS TPO OKHCHO-BIJHOBHI IMPOIECH 3 SIKUMH 3yCTPIYa€ThCs JIOJWHA B
HaBKOJIMIITHLOMY CEPEIOBHIII, TOOYTI, XIMIYHMX BUPOOHHUIITBAX .

OO0nagHaHHS: KOMITIOTEp, IUIaHIIET, MOOUTbHMI TenedoH, MBUAKICHUE [HTEepHET-pecypc,
MyJIbTUMEIIIIHE 00J1alHaHH, CMapT-/OIIKa.

IncTpykrak i3 0e3nmeKkH KUTTEMISVIBHOCTI: 1HCTPYKIIT 3 MpaBuiIaMHu O€3MeKH IIiJ 4ac poOOTH 3
KOMIT IOTEPHOIO TEXHIKOIO Ta €JIEKTPUYHUM CTPYMOM.

3aBaaHHs.

1. O0’eqnarucs B poOoUi TPYIIH.

2. PosrnsiayTi QoTO i CXeMHu SBHII 1 TPOIIECiB, 3aITPOTIOHOBAHI BUUTEIIECM.

3. 3a nmomomororo IHTepHeT-pecypciB BiAmIykaTd iH(oOpMalio MIOA0 OKHWCHO-BIAHOBHUX

MIPOIIECIB, SIKi BiTOYBAIOTHCS Yy PE3yIbTATi PO3IIIIHYTUX BaMU SIBUII UM XIMIYHUX BUPOOHHUIITB.

4, CKkJ1acTH BIIIOBIHI PIBHSHHS PEaKIIii.

5. CTBOpUTH MiHI-TIPOEKT y BUTIISAI KOJAXy i MPE3EHTYBATH HOTO.

6. CdopmymnroBaTd BUCHOBOK IPO 3HAYEHHS OKMCHO-BIJIHOBHUX MpOIECiB B ycix cdepax
ISIIBHOCTI JIFOUHU.

I'PYIIA 1
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Memayan

Cxema eupoﬁuuum 64 MEemMaHo1y

Jlitepatypa nJis1 BUnTeJIiB

1. AxmeroB H.C. AxryanbHble BOPOCHI Kypca HEOPTaHUYECKOM XUMUH : KH. JJIs
yuurens / H.C. AxmeroB. — M. : [IpocBemenne. — 1991. — 224 c.

2. Bacunera M./I. OxucmoBansHO-BiIHOBHI peakiiii / M.J[. Bacuiera : mociOHHUK
JUTSI BUMTEIB. — 2-€ BU/I., iepepo0I1. 1 onoBH. KuiB : Pax. mk., 1987. — 152 c.

3. HyOkoBenpka [''M. Kabiner ximii — TBopua saboparopiss BUMTENA Ta Y4HS.
Meronnunnii nocionuk / I''M. JlyOkoenpka, K.JI. HoBuenkoBa. — TepHONuIb :
Mamnppisens, 2013. — 60 c.

4, Hy6oBuk O. be3nexka Ha ypokax ximii / O. JlyboBuk, H. JlyOpoga,
P. Ceprynina. — K. : JIBK, 2013. - 43 c.

S. [enko A.A. MapkyBaHHsS XIMIYHHX PEUYOBHUH Ta XIMIYHOI MPOAYKIii. 3HaKU
Oe3nexku: HaBYalnbHUM TOCiOHMK / ymop. A,A, Imenko, B.C. Tonmadora, O.A.
Hy6oBuk ta iH. — Tepnonins : Manapisens, 2013. — 28 c.

6. Myctsama O.H. OxkucHO-BITHOBHI peakIlii Ta eIeKTpOoXiMisl : HaBY. IOCIOHUK —
3-Te BUnanHs, nepepoosiene ta gomnosuene / O.H. Myctsana. — K. : Apicreit. — 2007. —
148 c.

7. JlameBcrka I'.A. VYUHIBCBKMI XIMIYHUN e€KcHepuMeHT 7-9 kmacu» /
I'.A. JlameBceka. — K. : Tlegaroriuna mymka, 2007. — 112 c.

8. [Texora O.M. OcBITHI TEXHOJOrIl : HAaBYAILHO-METOAWYHUU ITOCIOHUK. / 3a
3ar. pea. O.M. Ilexorn. — K. : A.C.K., 2001. — 256 c.

9. [Tomeryn O. Ennukinonenis iHTepaktuBHOro HaByaHHsA. / O. IlomeryH. —

K.: A.ILH.-2007.-141c.

10. Tlomens ILII. CxknamaHHs piBHAHB XIMIYHUX pEaKIii : HaBY. MOCIOHWK /
[LIL. Monens. — K. : Pyra. — 2000. — 123 c.

11. Cnob6onsuuk M.C. 3aranpHa Ta HeopraniuHa Ximis. [IpakTukym : HaBUaTBLHUHT
nocionuk / M.C. Crnooomssauk, H.B. Yabko, K.M. boiiko, B.M. Camoiinenko. — K. :
JIu6ins. — 2004. — 336 c.

12.  Cranunens B.l. Mexanismu ximiuyaux peakniii / B.I. Crammnens. K.
Pagguceka mkoima. — 1981. — 142 c.
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C.B. IranoB /K. : Ilegaroriuna npeca. — 2002. — 563 c.
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HaBuanbHKMX 3akiafniB. Y. 2. / O.M. Cremanenko, JI.I'. Pelitep, B.M. JlenoBcbkux,
C.B. IranoB /K. : Ilegaroriuna mpeca. — 2002. — 659 c.

15.  Xomin HO.B. Beeykpaincbki onmiMmiaau 3 xiMii. 3aBIaHHs Ta PO3B’SI3KHU : HABY.
moci6. : 82 4. Y 1 / KO.B. Xomin, O.}0. Ycenko, J[.M. Bonounrok, K.C. I'aBpunerko
ta iH. — X. : XHY im. B.H. Kapazina. — 2012. — 258 c.

16.  Xomin }O.B. Beeykpainceki onimmiany 3 XiMii. 3aBJaHHS Ta PO3B’A3KHU : HABY.
moci6. : B 2 4. Y 2 / KO.B. Xomin, O.}0. Ycenko, J[.M. Bonounrok, K.C. I"aBpunerko
ta iH. — X. : XHY imeni B.H. Kapasina. — 2012. — 288 c.

17. Xomuenko I'.II. OxuCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIMU : KH. IS
BHekac. ut. yu. / I'.Il. Xomuenko, K.H. CeBactpsanoBa. — M. : IIpocBemenue, 1989.
— 141 c.

18. ®anees I'.H. Xumuueckue peakiuu . rnocooue g yuamuxcs / [.H. danees.
— M. : [Ipocsemenne, 1980. — 176 c.

19. Spomenko O.I'. 3aBganHs 1 BnpaBu 3 Ximii : HaB4Y. TOCIO. JJIsi 3arajbHOOCB.
saknaniB / O.I'. SIpomenko, B.I. HoBumpka. — K. : Cranina. — 2007. — 295 c.

Jlitreparypa a9 y4HiB
1. bepezan O.B. 36ipHuk 3agau 3 ximii : HaB4.pociOHuK / O.B. bepezan. — K. :
Tepuomins : [Tigpyanuku 1 mocionuku. — 2009. — 320 c.
2. bypban A.®D. OKUCHO-BIIHOBHI peakilii : HABYaJIbHO-METOJUYHHUI MOCIOHUK /
A.®. byp6an, M.T. bpuk, JL.K. 3a6aBa. — TepHomninb : Manapisens. — 2011. — 48 c.
3. Bacwuinera-Jlepubac M.J[. Ximig : mikaBi ¢dakTH, JOCHIAA Ta 3amuTaHHSA /
M.J1. Bacunera-Jlepu6bac; ynopsan. T.Boponenko. — K. : IIIk. cBit, 2011. — 128 ¢. —
(b-xa «lIkiTBHOTO CBITY»).
4, HyOkoBernpka ['.M. besneunuit XiMIYHUN eKCIIEpUMEHT. MeToaunuHui
nocionuk / I''M. yokoBenpka, K.JI. HoBuenkoBa. — TepHomins : ManapiBelpb. —
2013.-16c.
S. bazemtok 1.I. JloBiakoBi MarepiiM 3 XiMii : METOAMYHHUA MOCIOHUK /
I.I. bazemok, JI.II. Benuuko, H.B. Turapenko. — Kuis, Ipniup : BT® «llepyn» —
1998. — 204 c.
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O.A. 1y6oBuk Ta iH. — Tepromnins . Manapieus. — 2013. — 28 c.
1. Kouepra I.I. Onimmiaau 3 ximii : 30ipHUK 3a7a4 BCEYKPAaiHCHKUX, OOJIACHHUX,
palioOHHUX OJIMIIiaj 3 pO3B’sA3aHHSAMU, BKa3ziBkamu, Biamosiasmu / .1. Kouepra, FO.B.
Xomin, JI.O. Crnera, O.A. Xukon, B.J[. Opnos, C.O. KomuxoB. — XapkiB : Becra :
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Bek» . OO0 «M3parenscTtBO «Mup u obpazoanue». — 2002. — 640 c.
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abitypientiB / M.C. Cnoboasuuk, O.B. I'opaienko, M.1O. Kopuinos Ta in. — K. :
JIn6ime. — 2003. — 348 c.

14. Ximisg. bazoBuil miApy4YHUK [JIs CTYJACHTIB BHUINMX HABUAJbHHUX 3aKJajiB
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3asidysau Kkabinemy KoopouHayii
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Maxapiscvkoi pationHoi padu Kuiscvkoi
obaacmi

34



IHosicHIOBAJIbHA 3aIIMCKA

[Tporpama QaxynsraTuBHOrO Kypcy «lOHHMI dapmaieBT» yKiaieHa 3 METOIO
nonpodeciiHoi MATOTOBKM YYHIB CTapIIMX KJaciB, 30pIEHTOBAaHUX Ha poOOTY B
chepi 0XOpOHHU 310POB’SI.

Martepian Kypcy 03HAMOMUTD HIKOJIAPIB 13 XIMIEIO JIlKapCBKI/IX npenaparis, 1110
€ BAXJIMBUM PO3JUJIOM XIMIYHOI HAyKd 1 TICHO TMOB'SI3aHUA 3 HEOPraHivyHOIO,
OpraHiyHOI, AaHAMITHYHOI0 Ta OloxiMi€o. OnaHyBaHHS 3MICTOM IIbOTO KypCy
cupusiTuMe GOpMYBaHHIO OCOOUCTOCTI, SIKa CIPUUMAE KUTTS 1 310POB’Sl JIOJIUHU SIK
HAWBUILY I[IHHICTb.

MeTo10 BUBYCHHS KypCy € CTBOPEHHSI MOTHBAIIIITHOI OCHOBH I CBIJJOMOTO
BHOOpPY mpodecii, GopMyBaHHS KIFOUOBUX Ta MPEAMETHHX KOMIETCHTHOCTEH Ha
OCHOBI JTISUTBHICHOTO ITiIXOTY.

Y xoai peasizanii MeTH BUPIIIYIOTHCS TaKi 3aBAAHHA:
* norauOJeHHS 3HaHb YYHIB 3 OKpPEMUX TeM, 3a0€3leUeHHS PO3yMIHHS
(yHIaMEHTAIbHUX MOHATH, 3aKOHIB Ta 3aKOHOMIPHOCTEN XIMIYHOI HAYKH;
* IHTETpaIlisl HAYKOBO-MPUPOHUYNX 3HAHB, (HOPMYBAHHSI HAYKOBOTO CBITOTJISITY;
* 3aCBOEHHS YYHSMH CUCTEMHU 3HaHb 13 (papMalleBTUYHOI X1Mii;
* pO3KpUTTA (Pi310JOTIYHOTO BIUIMBY XIMIYHHUX €JIEMEHTIB, HaWBaKJIMBIIIMX
HEOPraHIYHUX Ta OPTraHIYHUX PEYOBUH HA OPTaHi3M JIIOJNHHY;
* CTBOpPEHHS YMOB JJIi CaMOBHU3HAYEHHS Ta CaMOPO3BUTKY OCOOMCTOCTI YYHS,
(dbopMyBaHHS CTaBJIEHHS JI0 XiMii SK JJO MOKJIMBOI rany3l MaiOyTHhOI mpodeciitHoi
TISITLHOCTI,

PO3BUTOK Ta (OpMYBaHHS KOMYHIKATUBHMX Ta COILIAJIBHUX KOMIIETEHTHOCTEH
LIKOJISIPIB;
* (opmyBaHHSI €KOJIOTIYHOI KyJIbTYpH, HABHUYOK OE3MEYHOTO MOBOUKEHHS 3
PEYOBHHAMH Y TTOBCSAKICHHOMY JKHTTI.

VY pe3ynbTaTi 3aCBOEHHS MPOTPaMOBOT0 MaTepiany y4Hi OyayTh 3HATH:

* MpeaMeT 1 3MICT (PapMaleBTUYHOI X1MIi;
* OCHOBHI JpKepesia Ta ClIocOO0u OTpUMAaHHS JIIKAPChKHUX 3aC001B;
* XIMIYHY CYTHICTh TECTIB 13 1ICHTH(}IKAIl Ta MEPEeBIPKU HA YHUCTOTY JIKAPCHKUX
Mpenaparis;
* HaCHIIKH (Pi310J0TIYHOTO BIUIMBY XIMIYHUX PEUOBUH Ha OPTaHi3M JIIOUHU;
* mpaBuia OE3MEeYHOTO TMOBOUKEHHS 3 OOJIaHAHHAM Ta PEaKTHUBAMHU Y MPOIlECi
MIPOBEICHHS XIMIYHOTO €KCTICPUMEHTY.
[Tporpama dakyneratuBy «tOHuit papmareBt» npusHayeHa s yuniB 10 (11) kiacis
3araJbHOOCBITHIX HAaBUAJbHUX 3aKJIaIB. 3MICT MPOrpamMu CKIANAE€THCS 3 YOTHPHOX
TeM 1 po3paxoBaHuil Ha 35 roauH (1 roA. Ha THXKAEHb NPOTATOM POKY) , 13 HUX Ha
TEOPETUYHI 3aHATTS BIABOAUTHCA 22 roj., mpaktuuHi — 10 rox., ekckypcii — 3 roa. Y
X0l TEOPETUYHUX 3aHATh 3alUIAHOBAHO MPOBEAEHHS 3 JEMOHCTpamiiHuX Ta 15
J1a00paTOPHUX JAOCIIIIB.

[Iporpamoro mepeadadeHo po3IIIsi OCHOBHUX JKEPEN 1 COCO0IB OTPHUMaHHS
JKapChKUX 3aco0iB, OCHOBH CTBOPEHHS HOBUX JIKIB, O3HAMOMIICHHS 3 XIMIYHOIO
CYTHICTIO TECTIB 13 17IeHTU(IKAIlT JIKAapChKUX 3acC001B 1 BUPOOYBAHHS X HA YUCTOTY
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Ta JOMYyCTHMI MEX1 TOMIIIOK, BU3HAUEHHS €JIEMEHTHOTO CKJIaay Ta (QyHKIIOHATBHUX
Ipyl peYOBUH OPTraHIYHOI MPUPOJIH.

Heopraniyni Jikapcbki 3acO0M BHBYAIOTHCA Y BIATOBITHOCTI 0 PO3MIIIESHHS
aTOMIB XIMIYHHUX €JICMEHTIB, III0 BXOJISTh JI0 iXHBOTO CKJIany, B [lepioguuHiii cuctemi
xiMiuaux enemeHTiB J[.I. MeHneneeBa; opraHiuHi — y BIJMOBIAHOCTI A0 Kiaacudikarii
OpraHIYHUX PEYOBHUH 32 HASBHICTIO (PYHKIIIOHAJIBHUX T'PYII.

Peanizariist 3micTy mporpamu Iepeadoadyae MOE€IHAHHS TpaauliiiHux (GopM i
METO/IIB HaBYAHHA 13 Cy4aCHHMMH 1HGOPMAIIHHUMHU TEXHOJOTISIMU (BUKOPHCTAHHS
InTepHeT-pecypciB: eneKkTpoHHUX O10TI0TEK, HAaBYAIBHUX CalTIB, BieoMaTepialis;
MYyJIbTUMEIINHUX IPOrpaM) Ta 311IHCHEHHSIM MPOEKTHOT 1 JOCTIAHUIIBKOT TisSTIbHOCTI.

[Iporpama ¢akyabTaTUBY PO3pOOJICHA 3 ypaxyBaHHSM TaKUX JIHIAKTHIHHX
MIPUHITUTIIB:

* HAyKOBOCTI (y3rOJDKEHOCTI HAaBYAJIBHOTO MaTepially 3 OCHOBHUMHU TOHSATTSIMH,
3aKOHAMU W TEOpISIMH, III0 OMAHOBYIOThCS YYHAMH B Kypcl HEOpraHiyHOi Ta
OpraHiyHOi XiMii);

* HACTYITHOCTI Y BUBYEHHI HABYAJILHOT'O MaTepiaiy;

* MPAKTUYHOI CIIPSIMOBAHOCTI (€KCIIEPUMEHTAIbHE HATIOBHEHHSI 3aHATD);

* 3B’5I3KY 3 )KUTTSM (YKUTKOBA CIIPSIMOBAHICTh 3aHSTB).

Pexomengauii mogo poGorum 3 mporpamorw. Posmonin yacy 3a  TeMamu
OpPIEHTOBHUN. YUUTENh MOXKE 3aJIEKHO BiJi YMOB BHOCUTH OOTPYHTOBaHI 3MIHU Y
pPO3MOJI Yacy Ha BUBUCHHS OKPEMHUX TE€M, a TaKOX 3MIHIOBaTH MOCIIJIOBHICTh
BUBYCHHS OKPEMHX IIMTaHb y MEKax HaBYaIbHOI TeMH. BuwTens Mae mpaBo
BUKOHYBATH TOW YW IHIIMA €KCIIEPUMEHT 3a PI3HUMU METOAMKaMu. Jleski rocmiau
MOKHA 3aMIHIOBATH JOCTYIHIITUMHU B YMOBaX KOHKPETHOT'O HaBUAJILHOTO 3aKJIaIy.

TemaTnuuuii j1an

Tema KinnkicTh roqnu

1. besneka mig yac pobotu B
ximMiyHil nabopatopii. TexHika 3 1 1 1
BUKOHAHHS €KCIIEPUMEHTY

2. 3HaiiloMcTBO 3 (papmales-

. 6 2 4
TUYHOIO XIMIEO
3.. JI{KapCLm 3acobu Heopra- 16 12 3 1
HIYHOI IpUpOIU
4. Jlikapcbki 3aco0u OpraHiuHOl 10 v 5 1
IPUPOIHU
Pazom 35 22 10 3
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35 eooun (i3 Hux: 22 200. — meopemuyuti 3aHammsi,

3 200. — exckypcii)

10 200. — npakmuuni 3auamms,

Ne
me-
Mu

K-mo
200.

3micm nasuanivbHo20 mamepiany

Bumozu oo piena
3a2a/1bHOO0CEIMHBOT NIO20MOBKU
YUHIg

1

3

be3neka mix yac podoTn B XiMiuyHii
gaboparopii. TexHika BHKOHAHHA
eKCIIepUMEHTY

[IpaBmia  poGoTu B XIMIUHIH
nabopatopii. 3axomu Oe3meku  Ta
CrocoOu HaJaHHS MepuIoi TOMEIUYHOI
JIOTIOMOTH.

IIpakmuuna poboma

1. O3HalioMeHHS 3 TEXHIKOIO
BUKOHAHHS OCHOBHHUX J1abOpaTOpHUX
onepariil.

Exckypcisa  no nmabopatopii
LEBTUYHOI (AHATITUYHOI ) XiMii

dhapma-

VYuenb (yaeHu1s):

* Ha3ueae OCHOBHE OOJaHAHHS
XiMIYHOI J1abopatopii, J1adopa-
TOPHUH MOCY;

*  Jompumyemvcsi  TIPABUI
Oe3neku TijJ] 4Yac BHUKOHAHHS
OCHOBHHX 1abopaTopHUX
oreparii

3HaliomMcTBO 3
XiMi€r0
[Ipeamer 1 3micT QapmaleBTUYHOT
ximii. OCHOBHI JKepella Ta CIocoOu
OJIEp>)KaHHS ~ JIIKApCBKHX  3aco0IB.
MeTtonu CTBOpEHHS HOBHX JIIKApCHKUX
3ac00iB.

dapmaneBTHUHUN aHami3. JlepxaBHa
dapmakones YKpaiHu.

Jlemoncmpayii:

1. 3pa3ku HaTOMIPOTYKTIB (KOJEKIIis).
2.3pa3kd  TPOIYKTIB  KOKCYBaHHS
BYTULIIS (KOJICKITIA).

3. Topd.

Ipaxkmuuni pobomu:

2. TlpoBeneHHsT SKICHMX peakiliii Ha
karionn: HY, Ag*, Cu?, Fe?, Fe%*,
Zn%*, AI¥*, NH,*, Ba?*, Ca?*, Na*, K",
3. IlpoBeneHHsl SKICHMX peakilii Ha
anionu: CI', Br, I, SO4#, NO5, NO;,
PO,*, COs*, HCOs, CH3COO", OH".
4. TlpoBeneHHs SIKICHUX pEakilii Ha
XapaKTEPUCTHYHI TPYITH: CIIUPTOBUH Ta
(GEHONBHUI  TIAPOKCUI, aJIbJCTIAHY,
KOpOOKCHIIbHY, aMIHOTPYITY.

5. Bussnennss Kapb6ony, [igporeny,

(apManeBTHYHOIO

VYyensb (yueHuns):

* Ha3ueac TPEAMET BHUBYCHHS
dbapmaneBTUYHOI XiMii,
OCHOBHI JKepesia Ta crocoOu
OJICpKaHHS JKapChbKUX
3ac001B;

* BUKOPUCOBYE Cy4JacHy
HOMEHKJIATypy HEOpTaHIYHUX
Ta OpPraHiYHUX CIONIYK;

* po3ymie XIMIYHY CYTHICTh
TeCTiB 13 1aeHTUdIKamii Ta
BUMPOOYBAHHS HA  YUCTOTY
JKApChKUX TMpernaparis;

* cK1adae MOHHO-MOJIEKYJIISIPHI
PIBHSIHHS peakiliii BU3HAUYCHHS

HEOpPraHIYHUX  KaTiOHIB  Ta
aHIOHIB;

. 8U3HAYAE HEOpraHIyH1
KaT1OHU Ta aHIOHH,
€JIeMCHTHUM CKJIa Ta
XapaKTEepPUCTUYHI rpynu

PEYOBHH OPTaHIuHOT IPUPOJIH;
*  Jompumyemuvcsi  TIPABHI
Oe3IeYHOro  IOBOJDKEHHSA 3
pEYOBHMHAMHM, OC3IEKH ITi Yac
BUKOHAHHS XIMIYHOI'O
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XJ0py B OpraHiYHUX PEYOBHHAX

EKCIIEPUMEHTY

16

Jlikapcbki  3aco0m  HeopraHidHoi
NPUPOIH

Jlikapcvki pevosunu enemenmis VII ma
VI  epyn  Ilepioouunoi  cucmemu

ximiunux enemenmis /1. Menoencesa
Bopna, ii Bukopuctanus y papmariii.
XnopuaHa KHCIIOTa Ta HATPid XJIOPUI,

ixHi BJIACTHUBOCTI, noOyBaHHSI,
imeHTrdIKaIis, JHUCTOTA,
3aCTOCYBaHHSI.

Jlikapcbki  3aco0M  TaJIOTEHIB  Ta
Masnrany.

["inporeH nepokcu Ta HOro MOXiJIHi.
Meauuni  mpenapaTd, IO MICTATh
Cynbdyp: cipka, Harpid cyabdar,

HaTpiil Tiocynbdar.

Jikapcoxi peuosunu enemenmis V, IV
Il ma Il epyn Ilepioouunoi cucmemu
ximiunux enemenmie J[.1. Menoenecsa
3acobu, mo wMmictaTe  Hitporesn:
HiTporeH(I) oxcupa, HaTpid HITPHUT,
po3uuH amoHiaky (10%).

AKTHBOBaHE BYTULIsA, HOrO T0OYBaHHS,
BJIACTUBOCTI Ta BUKOPUCTAaHHS B
MEJIMYHINA MPaKTHII].

Hatpiit rigporen kapOoHar, #oro
n00yBaHHS, BJIACTUBOCTI,
3aCTOCYBaHHS.

BukopuctanHs crnoiyk AJIOMIHIIO Y
Jikapcekii  mpaktuimi.  DapmariieB-
TUYHUH TIpernapatr «AJIbMaresb.
Cnonyku Kansiiro, Marsito, bapiro sk
MEIUYHI MpenapaTu.

Jikapcoki peuosunu enemenmie I ma
VIII  epyn  Ilepioouunoi cucmemu
xXimiunux enemenmia J[.1. Menoeneesa
Kympym(Il)  cynedar  menrtarigpar
(MITHHI KymOpoC) Ta apreHTyM HIiTpat
(Jamic), iX  BIACTUBOCTI, 1JICHTH-
dikamiss, BukopuctanHsi. KomoigHi
3acobu cpibna.
Jlikapceki  3aco0u
BIUIUB HA OPTaHi3M.

Oepymy, ixHIN

VYyenb (yaeHu1s):

*  Xxapaxmepuszye  XIMI4YHI
NpOIeCH TIpU CTBOPEHHI Ta
30epiraHHi JiKapChbKUX 3ac00iB

Ta BU3HAYEHHI ix
ABTCHTUYHOCTI;

. ckaaoae PIBHSIHHS
BIIITOBITHUX XIMIYHUX
peaxiriif;

*  noschwoe  (PizionoriyHUN
BIUIUB XIMIYHUX PEUOBUH Ha
OpraHi3M JIIOJINHU;

* 00IpYyHMOBYE 3aCTOCYBAHHS
JKApChKUX 3aco0iB —
MOXIAHUX E€JIEMEHTIB PIZHUX

rpyn Ilepioguynoi cucremu
xiMiyaux ~ ememeHtiB  JI.L
Meneneena;

* BUKOPUCMOBYE SIKICHI peaKIii
JUIs1 1eHTUdiKaIii JTIKapChbKUX
3ac00IB Ta TEpEeBIPKM iX Ha

YUCTOTY;
* pobumv GUCHOBKU OO
B3a€EMOOOYMOBJICHOCTI

BJIACTUBOCTEN Ta BUKOPH-

CTaHHS JIIKAPCHKHX 3aC001B;

*  Jompumyemvcsi  TIPaBHII
Oe3IIeYHOr0  IOBODKEHHSA 3
HEMETaJlaMHd Ta  CIIOJyKaMH
HEMETAIIYHUX 1 MeETaIluHuX
€JIEMEHTIB Ta O€3NeKH MiJI Jac
BUKOHAHHS XIMIYHUX JOCJIIIB
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JlabopamopHi docniou:

1. ImenTtudikamis Ta mepeBipKka Ha
YUCTOTY AUCTUIILOBAHO1 BOJIM.

2. Po3kman rigporeH MEepoOKCHAY Iijl
niero GepMEeHTY KaTalasy.

3. Inentudikaris Hatpii cynbdary Ta
HaTpil Tiocynbdary.

4. BusnaueHHs ascopOLiiHOT
3MATHOCTI AaKTUBOBAHOTO BYTiuid 3
METHUJICHOBUM CHHIM.

5. Inmentudikamis HaATpid TiAPOTEH-
KapOoHaTy 3a J0moMoror ¢eHo-
draneiny.

6. loOyBaHHS amtOMIHIH T1IPOKCUY Ta
JOBEZICHHS 1or0 aMm(pOTEpHOCTI.

7. lnentudikaiiss poO3YMHY KaJbIlii
XJIOPUAY IS 1H E€KIIM Ta KalbIld 1
MarHii kKapOOHATIB y CKJIaJll MIryJIOK
«ITeuaiBChKi».

Ipaxmuuni pobomu:

6. Inmentudikamis po3uMHY HATpid
xyuopuay aas iH’ekuid. [IpuroryBaHHs
130TOHIYHOTO  Ta  TINEPTOHIYHOIO
PO34YMHY HATp1d XJIOPHUIY.

7. Inentudikaiis #oay 3a JIOMOMOIOIO
cycrien3ii  kpoxmanto.  KinbkicHe
BU3HAYCHHS WOJy HaATpiil TIOCYJib-
daTom.

8. JloOyBanHs1 aMoHiaKy B ytabopaTopii
Ta BHBYCHHS. BJIACTHBOCTEH #oOro
BOJIHOTO PO3YHHY.

Exckypcis no anteku. 3HalOMCTBO 3
npodeciero mpoizopa 1 (hapmaiieBTa

10

Jlikapcbki pe4OBHHH OpPraHivYHOI
Npupoan
Jlikapcbkl ~ pEYOBMHM 3  TIpYNH

raJIOTCHOMOXIJHNX HACHYCHUX BYTJIE-
BOJIHIB: TPUXJIOpOMETaH (XJI0pohopm),
TpuiiogomeTan (omodopm), XJIOpo-
eTaH, iX M00yBaHHs, BJIACTUBOCTI Ta
BUKOPHUCTAHHS B MEIUYHIN MMPAKTHII].

EtunoBuit  cnupr B 00 €KTHBI
dapmakonorii.  lxigmmBuit  BIIMB
QJIKOT'OJII0 Ha 3JI0POB’SI Ta OCOOUCTICTh

VYyenb (yaeHu1s):

. HA8OOUMb NPUKIAoU
JKApChKUX npenaparis
OpraHi4HOi  MPUPOIH,  fAKI
Hajexarb J0  TaJoreHono-

X1JTHUX BYTJIEBOJAHIB, CIHPTIB,
(dheHomiB, PEHOIOKHUCIIOT, ajaKa-
J01MiB, BYTJICBO/IIB, BITAMIHIB;

* Hazusae cnocobu NOOYBaHHS
JKApChKUX 3aC001B OpraHIYHO]

PUPOJIH;
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JIFOAHH.
['mimeposr  sK  OCHOBa
JKapChKUX PO3YUHIB.

denon ta Woro moxigHi. Camimuiosa
KHCJIOTA. ALETHICATIIIAIOBA KHUCIOTA

Masen Ta

(acmipun).
JlikapcbKi ~ pEYOBMHH 3  TPyIHu
aJIKaJoiIiB (KOIXIiIuH, HIKOTHH,

kodein Ta 1H.). llIkimmuBuii BB
HIKOTHHY Ta HAPKOTHYHUX PEYOBUH Ha
3I0pPOB’ST Ta OCOOUCTICTH JIFOAUHHU.

JlikapcbKi ~ pEYOBMHHM 13  Tpynu
ByIJIeBOMiB.  [moko3a,  caxaposa,
JIaKTO3a.

Bitaminu, ix Kiacudikaris,

BJIACTUBOCTI Ta BIUIMB Ha OPTaHi3M.
JlabopamopHhi docniou:

8. «3amax amreku»  (YTBOpPEHHS
Honogopmy 3 eTaHoIIy).
9. 3MiHa 00’eMy cHoupry Ipu

3MIIIyBaHHI 3 BOJOKO.

10. Bu3HaueHHs MITHOCTI CIIHPTY.

11. BusiBneHHst BOAW B CIIUPTI.

12. Po3urHEHHS TIIIEPOITy Y BOJII.

13. B3aemomis riiueposy 31 CBIXKO-
ocamkenuM Kyrpym(Il) rimpoxcumgom.

14. [nentudikaris (beHOIBHOTO
T'1IPOKCUITY 3a JIOTIOMOT OO
bepym(IIl) xnopuny.

15.  Inmentudikamis  ackopOiHOBOI
KHCIIOTH.

Ipaxmuuni pobomu:

9. Cunrtes, 1neHTu(ikamis Ta THepe-
BipKa Ha YKHCTOTY aleTWJICAIINIOBOI
KHUCJIOTH (aCmipuHy).

10. BuBueHHS BJIAaCTMBOCTEH TJIFOKO3H,
ii igeHTudikamiss Ta MepeBipKa Ha
YUCTOTY.

Exckypcia na dbapmaneBtuuny Gpipmy

. po3ymie BJIACTHUBOCTI
JIKapChbKHUX 3aCO0IB OpPraHiyHO1
IPUPOJIH;

* BU3HAYAE TOCITITHUM IUISIXOM
rmnepos, ¢GeHon, TIHKO3Y,
KapOOHOBI1 KHCJIOTH;

. 0obyeae acmipuH,
imeHTudikye Horo Ta nepesipsie
Ha YUCTOTY;

*  ycmanoenoe - TPUIUHHO-
HACJIAKOBI 3B’SI3KH MiX
CKJIJIOM, 0y10BOIO,
BJIACTHBOCTSMU  Opra-HIYHUX
CIOJIYK;

* 00TPYHMOBYE 3ATEKHICTD MK
BJIACTUBOCTSIMU Ta 3aCTOCY-
BaHHSIM OPTraHIYHUX PEYOBUH Y
SKOCTI JIIKAPCHKUX 3aC001B;

*  oyinwe  3ryOHy  Jiio
AJIKOTOJIIO, HIKOTUHY Ta
HApKOTUYHUX  PEYOBUH  HaA
3I0pOB’ST  Ta  OCOOUCTICTb
JOIUHU;

* BUCNOBTIOE CYONCEHHS TIPO
3HAYCHHS OPTaHIYHOTO CUHTE3Y
JUII  CTBOPCHHS  CYYacHHX
JKApChKUX TMpenaparis;

*  Jompumyemvcsi  TIPaBHII
OC3MEeYHOr0  TOBO/DKCHHS 3
OpraHiYHUMH pPEUOBHHAMHU Ta
Oe3MeKn BUKOHAHHS XIMIYHOTO
CKCTICPUMEHTY
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KaneﬂnapHO-TeMaanHe INTAHYBAHHA

Ne
3/n

Hama

3micm 3anamms

Ximiunuit excnepumenm

Tema 1. be3neka nijg yac po6oru B XimMiuHii Jadoparopii. TexHika BUKOHAHHS

excriepuMenTy (3 200)

[IpaBuna poboTtu B XIMIYHIN
nabopartopii. 3axomm  Oe3nmeku  Ta
COoCOOM HaJAaHHS MEpIIOi JTOMEIUYHOI
JIOTIOMOTH

Ipaxmuuna poboma 1
O3HalloOMJIEHHSI 3 TEXHIKOIO BUKOHAHHS
OCHOBHUX JJaOOPATOPHUX OIepalliii

Ilpakmuuna poboma

Exckypcis 10 naboparopii
dapmaneBTHYHOI (aHATITUYHOT) XIMIi

Tema 2. 3naiioMcTBO 3 hapManeBTHIHOIO XiMi€r (6 200)

[IpeamerT 1 3micT (papMaLleBTUYHOI XIMIi.
OcHoBHI  Jxepena Ta  crHocoOu
OJIep>KaHHS JKapChKUX 3aco01B.
MeTtoau CTBOPEHHS HOBHX JIIKapCHKUX
3ac001B

Jemoncmpayii

e 3pa3ku HadTONPOAYKTIB
(KoJeKItis).

e 3pa3ku MPOJYKTIB KOKCY-
BaHHS BYT'ULIS (KOJICKIIIS).

* Topd

dapmalieBTHIHUN aHai3.
Jlep>xaBHa papmaxomnes: YKpaiHu

llpakmuuna poboma 2

[IpoBeneHHsT SKICHMX peakuii Ha
kationn: H*, Ag*, Cu®*, Fe?*, Fe3*, Zn?*,
Al¥*, NH,*, Ba*, Ca*, Na*, K*

Ilpakmuuna poboma

llpaxmuuna poboma 3

[IpoBeneHHs SKICHUX peakIlii Ha
amionn: CI', Br, I, SO,#, NOs, NO;,
PO,*, CO3*, HCO;3, CH3COO", OH"

Ilpakmuuna poboma

Ilpakmuuna poooma 4

IIpoBeneHHs SKICHUX peakIlii Ha
XapaKTepUCTHYHI TPYMHHU: CIIUPTOBHMA Ta
(GeHOMBbHUM  TIAPOKCUI,  albACTIAHY,
KOPOOKCHJIbHY, aMIHOTPYIY

Ipaxmuuna poboma

llpakxmuuna poboma 5
Bussnennss ~ KapOony,  I'igporeny,
XJI0py B OpraHIYHUX PEYOBHHAX

IIpakmuuna poboma

T

ema 3. JlikapcbKi 3aco00HM HeOpraHi4uHoi

npupoau (12 200)

10

Bona, 11 Bukopuctanus y papmarrii

Jlabopamopnuii docio 1
Inentudikamis Ta mepeBipka
Ha YHCTOTY JTUCTHJIOBAHOI

BOJIH
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11

XJopuaHa KUCIOTa Ta HATPid XJIopui,
iX BJIACTUBOCTI, JOOYBaHHS, 1ACHTHU-
dikarisi, YMCTOTa, 3aCTOCYBAHHS

12 lpaxmuuna poboma 6 Ilpaxmuuna poboma
[nenTudikaiis po3uruHy HaTPii XJIOPUAY
mia  iH’ekmil. [lpuroryBanus 130TO-
HIYHOTO Ta TINEPTOHIYHOTO PO3YUHY
HATPIH XJIOPUTY
13 Jlikapcbki  3aco0M  TaJlOTEHIB  Ta
Manrany
14 Ipaxmuuna poboma 7 Ilpaxmuuna poboma
InenTudikamis #Womy 3a JAOMOMOTOIO
cycneHs3ii KpOXMaJio. Kinbkicue
BHU3HAYCHHS MOy HATpid TiOCyIbdaTom
15 Jlikapchbki 3aco0M TiIPOTE€H MepoKcuny | Jlabopamophuii docnio 2
Ta HOTro MOX1JHUX Poskman rigporeH
IIEPOKCHUILY | TIEI0
dhepMeHTy KaTanaszu
16 Jlikapceki ~ 3acobu, 1O  MICTATH | JlabopamopHuti docio 3
Cynbsdyp: cipka, Harpid cyabsdar, | [aenTudikaiis HaTpiil Cysb-
HaTpiK Tiocynbdat daty Ta Hatpii Tiocynbdary
17 Jlikapcbki  pE€YOBMHH, 10 MICTAThH
Hitporen: niTporen(l) okcua, HaTpiii
HITPUT, po34rH amoHiaky (10 %)
18 IIpaxmuuna poboma 8 Ilpaxmuuna poboma
JloOyBaHHSA aMOHIaKy B jlabopartopii Ta
BUBYCHHSI BJIACTUBOCTEM MOTO BOJIHOIO
PO3YHHY
19 AKTUBOBaHE BYTiUIs, Horo N0OyBaHHS, | JlabopamopHuti docio 4
BJIACTUBOCTI Ta  BUKOPUCTAaHHSI B | BusHaueHHs ajmcopOIiiiHoOi
MEIMYHIN MPaKTHUIIL 31aTHOCTI aKTUBOBAHOI'O
BYTUIII 3  METHWICHOBUM
CHUHIM
20 Hatpiéi rimporen  kapOonar, ioro | Jlabopamophuii docnio 5
no0yBaHHS, BJIACTUBOCTI Ta 3acTo- | [meHTHiKaIis HATPIH Tiapo-
CyBaHHs reHKapOoHaTy 3a
JIONIOMOT 010 (heHoNIPTaNIeiHy
21 Buxopucranus cnonyk AunomiHilo Ta | Jlabopamophuil docnio 6
Huuky y  Meauudiii  npakrtuui. | [JoOyBaHHS amioMiHii rigpo-
dapmareBTUYHUHN 3ac10 «AJIbMaresby KCUIy Ta JOBEICHHSA WOro
aM(pOTEPHOCTI
22 Buxopucrannss ~ cmonyk  Kambiito, | Jlabopamoprui docnio 7

Marsito, bapito y MmeanuHiii mpakTuiii

InenTudikarmis
KaJIb-1[1HA

pPO3UHMHY
xjaopuay s
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1H €KI[IM Ta Mardiy 1 KaJbIlili
KapOOHATIB y CKJIal MITyJIOK
«IleuyaeBcbKI»

23

Kynpym(Il)  cynbdar  menTarigpat
(MITHUH KyIOpocC) Ta apreHTyM HITpar
(Jstmic),  iXHI  BJIACTHBOCTI,  1JICHTH-
dikarisi,  BUKOPUCTaHHS. Komoinai
3acobu cpibia

24

Jlikapcbki 3acodu depymy, ixHiN BB
Ha OpraHi3M

25

Exckypcis 1o  anTekw.
nmpoBizopa 1 papmarieBTa

[Tpodecii

Excxypcia

Tema 4. JlikapcbKi pe40BUHM OPraHivHOI

npupoau (10 200)

26

JIikapchKl peYOBUHU 3 TPYIH TajoreHo-
MOXIJHUX  HACUYEHUX  BYIJICBOIHIB:
TpuxjiopoMeTran (xsopodopm), Tpu-
Hogometran (ilomodopM), XJIOpOETaH.
JloOyBaHHsI, BJIACTMBOCTI Ta BHKO-
pPUCTaHHS B MEUYHIN NPaKTUI

JlabopamopHuii docnio 8
«3amnax anTeknw» (OTpUMaHHS
Hogodopmy 3 eTaHoIIy)

27

Etunosuii CIIUPT B 00’ €KTUBI1
dapmakonorii.  [kigmuBuit  BIJIUB
AJIKOTOJII0 Ha 370pOB’S M OCOOHCTICTH
JOJTUHA

JlabopamopHi docniou 9, 10,
11

* 3MiHa 00’eMy CHUPTY NpHU
3MIIIIyBaHHI 3 BOJIOIO.

e BusHaueHHd  MIHOCTI
CITHPTY.

* BusiBieHHs BOM B CIUPTI

28

['minepon sk ocHOBa 1Jii  Maszed i
JKApChKUX PO3UYMHIB

JlabopamopHi oocniou 12,13
* Po3umHeHHs riinepoiy y
BO/II.

* Bzaemonis rainepony 3i
CBIDKOOCADKEHUM
kynpym(Il) rimpoxcumgom

29

®enon Ta #oro noxigui. CamnuioBa
KHCJIOTa. AleTHIcaTiliiIoBa KHUCIOTa
(acmipuH)

Jlabopamopruii docnio 14
Inentudikamiss  ¢dheHoTbHOTO
TIAPOKCUITY 32 JOTIOMOTOIO

bepym(IIl) xnopuny

30

llpaxmuuna poboma 9
Cuntes, 11eHTUdIKAIlA Ta TIepeBipKa Ha
YUCTOTY AaleTUJICATIIUIOBOT KHUCJIOTH

(acnipuny)

Ilpakmuuna poboma

31

JlikapchKi peUOBUHU 3 TPYIH AJIKAJIOIIB
(KoNX1IMH, HIKOTHH, KO(eTH Ta iH.).
[IkigmuBuii  BIUIMB  HIKOTHHY  Ta

HApKOTHUYHHMX PEYOBHH HA 3JI0POB’Sl Ta
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OCOOUCTICTB JIFOAUHHU

32 Jlikapchbki ~ pEUOBMHM 13  TpyIH
BYTJICBO/IIB. I'mroko3a, caxaposa,
JIAKTO3a
33 Ipakmuuna poooma 10 Ilpakxmuuna poboma

BuBUYeHHST BIACTUBOCTEM TJIFOKO3H, 1i
imeHTudikaIlis Ta nepeBipka Ha YUCTOTY

34 Bitaminu. Knacudikamis, BmactuBocti | JIabopamopHuii oocnio 15
Ta BIUIMB HA OpraHi3M InenTudikarist ackopOiHOBOT
KHUCIIOTH
35 Exckypcis na dpapmaiieBTHuHy dipMy Exckypcis
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