PedopmyBaHHS CyyacHOi CHCTEMHU OCBITH, NIPIOPITETH PO3BUTKY MOCTABUIIA OCOOJIUBI
3aBAaHHs: (POPMYBAHHS TBOPUYHUX 3A10HOCTEH OCOOMCTOCTI, 0OCOOMCTOCTI 1HIIMIATHBHOT,
3[IaTHOI IO PO3B'SI3aHHS CKIIAIHUX MPOOJIEM Cy4acHOCTI, CIPOMOKHOI Oa4nTH Ta
dbopmyBatu nmpodIEeMy, 3HAXOIUTH MUIAXH 11 BUPIIIECHHS, TPUMUMATH HECTaHIapTH1
PIIICHHS, PO3BUTOK y3arajJbHEHUX MPUIOMIB 3arajbHHUX 1 CHEU(PIYHUX PO3YMOBHX Jii,
030pO€HHS HE TUIHLKK TOTOBUMHU 3HAHHSIMU, a 1 crloco0amMu 3100y TTs, OCMHUCIICHHS Ta
BUKOPHUCTAHHA LMX 3HaHb Y HOBUX oOcTaBuHaX. lle BU3Hauae HEOOX1AHICTh 3MIH y
HaBYaHH1, TOOYI0BI HABYAJILHOTO MIPOIIECCY, BIAX1/ BiJl CHCTEMHU 3HAHb, YMIHb,
HABUYOK, /10 30UTBIICHHS B i1 CTPYKTYp1 MEXaH13MiB MUCIICHHS.

OpnauM 13 3ac001B BUKOHHS TOCTABIEHHUX 33]1a4 € PO3paxyHKOBI 3a/adi.

IcnyBaHHS B cydacHOMY HIKIJILHOMY KypcCl XiMii pi3HOMaHITHUX CIIOCOO1B

PO3B’ sI3yBaHHS 3aj7]a4i OHOT TUIIOJOT], BIAX1J B1J HAYKOBOCTI IIPH PO3B’ I3yBaHH1
PO3paxyHKOBHX 3ajad, JIOT1KH, 3aliCi YMOBH 3a1a4i. HemoBHe BUKOHAHHS IPaKTHYHOT
YaCTHHHU KypCy XiMii, Ha OCHOBI 1l KOMIIOHEHTa — PO3PaxyHKOBOI 3a7a4i.

binpmicts yuniB Ha 3anutanHs ,11lo came, Ha Bairy TymMKy, € CKJIaIHUM B XiMmii ?”,
JaayTh BIJMOBIAb HA KIIANT ,, Sl HEBMIIO iX po3B’sizyBaTu!”, ,, I HepyMiro sK iX
po3B’sizyBatu !”, , Bonu € cknagnumu !” Tomo. MoBa i€ mpo po3paxyHKOBI 3aa4i 3
Ximii.

Cepen mpuyYMH OTAHOTO PO3B’ I3yBaHHS 337129 MOKIIMBO BUILTUTH

. HEBU3HAYEHHICTH TUIIOJIOT] 3a/1a4;

. HEJIOJIIKM B YSIBJIEHH1 YUYHIB MPO 3HAYEHHS 1 BUHSATKOBICTh PO3paxXyHKOBHX 3a/a4;

. BEJIMKa KUTBKICTh CIIOCOO1B pO3B’ A3YBAaHHA 1 iX HEJIOJIKH;

A W N P

. 0COOJIMBOCTI MUCJIEHHS TITEMN;

5. BIICYTHICTh MOTUBAIIHHUX (DAKTOPIB 10 PO3B’ I3yBaHHS PO3PAXyHKOBHX 3a/1ad;

6. hopmanbHe, MEXaHIYHE BUKOHAHHS JIIH 1 OTIeparlii;

7 He3HaHHS TEOPETHUHOTO MaTepiany ( XIMIYHHMX BJIaCTHBOCTEH, CITOCOOIB J0OYBaHHS
TOIILIO);

8. HempaBUIBLHUH 3aIKC 3arajJbHUX (DOPMYIT PEUOBHUH,;

9. BIICYTHICTh HABUYOK NIEPETBOPEHB JIHIMHUX MPOMOPIIiH, pIBHIHB 3B’ SI3KY;

10. neBipHuii 3anuc BigoMocTel B «/lano» 1 «3HalTH», pIBHSIHb XIMIYHUX PEaKIlil;

11. momuniku B pe3yNbTaTi NepeBeICHHS OJUHUIL (PI3UYHUX BEJIUYMH B 1HIII.



Po3paxyHkoBili 3a1a4i B IKUILHOMY KypcCl XiMii BIIBOJATH BaXJIMBe Miclie. BoHa
3abe3neuye: BUPOOIECHHS ONTUMATBHOI METOUKH ITiIXOTY 10 TEOPETUIHOTO
OOTpyHTYBaHHs 3aJ1a4i Ti il MpaKTUYHE BUKOHAHHS, €IHICTh HABYAHHSI, PO3BUTKY,
BHUXOBAHHSI; PO3BUTOK CIIOCTEPEKIMBOCTI; BUXOBAHHSI 1HILIIATUBHOCTI; 3aKPITIJICHHS
MpaBmJI, TEPMIHIB, 3aKOHIB, PIBHSHB 3aB’ 3Ky (PI3MYHHUX BEJIMUYUH; PO3BUTOK JIOTTYHOTO
MUCJICHHSI; aKTHBI3aI[1}0 PO3YMOBOI I1sIbHOCTI; aKTUB13all1F0 MUCJICHHSI,
KOHKPETH3AIIO0 1 3MIIIHEHHS 3HaHb; PO3BUTOK CAMOCTIIHOCTI; PO3BUTOK YBa)KHOCTI,
PO3BUTOK HABHYOK CUCTEMATH3AIlil 3HAHb, TIOEAHAHHS TEOPii 1 MPAKTHUKH; BMiHHS
BTUTIOBATH CBOT 3HAHHS HA MPAKTHIII.

Po3paxyHkoBi 3a7a4i 3 XiM1i BUKOPUCTOBYIOTHCS AJISA: MOJIITEXHIYHOT MATOTOBKU Y4HIB;
UTIOCTpAIlil XIMIYHUX 3aKOHOMIPHOCTEH; 1ITFOCTpAIlli MPUHIIUITIB XIMIYHOT TEXHOJIOT;
UTFOCTpAaIlii Ximizallii HapoJHOTO TOCTIOAPCTBA; LTIOCTpaIlii MOHITh PO 3araibHi
MPUHIIAIK X1Mi3a1[il BUPOOHUIITB; MPOTYKTUBHOCTI arapariB, sIKICTh 1 BUX1J] TOTOBOTO
MPOJYKTY; MEPEBIPKH ¥ 3aKPITJICHHS 3HaHb, 1X MIIHOCTI 1 TTTMOMHU; aKTUBI3aIlil
PO3yMOBOI JTiSUTBHOCTI.

3amava — 11e MOHATTS, 1[0 MOTpedye po3B’3aHH [/, cTop. 4]

- 11e 00’ €EKT PO3yMOBOI TISTTLHOCTI, SIKUY BUMara€ BUKOHAHHS SIKOTOCh MMPAKTUYHOTO
MEePETBOPEHHsI, a00 BIAMOBIA1I Ha TEOPETUUHE MUTAHHS, IUIAXOM IMOIIYKY YMOB, IO
JIAI0Th 3MOTY PO3KPHUTH 3B’ I3KU MK BIJOMUMH 1 HEBIIOMHUMH €JIEMEHTaAMU.

- 1Ie BIIpaBa, 10 BUKOHYETHCS 3a JOTIOMOTOI0 PO3YMOBHUBIY.

- IIe CHUCTEMH, CTaH SKO1 XapaKTEepPHU3y€eThCS IEBHUMU MTapaMeTPaMHU.

Pa3zom 3 TiM, po3paxyHKoOBa 3aja4a MiICTUTh MATEMATHYHHM 1 XIMIYHUN aCTIEKTH.

B MeTonuuHiil niTeparypi 3yCTpidualoThCs B1IOMOCTI PO IBa OCHOBHUX METOU

PO3B’ I3yBaHHS PO3PaXyHKOBHUX 3a/1a4. CHHTETUYHHMH 1 aHamiThuHuit [3,cTop.30; 7,cTop.
12-14]. CUHTETUYHHI METOJ] CKJIAAA€ThCS 3 IBOX CTaIliB:

I. Cnaganns nmepmioi mpocToi 3a1adi, NUISIXOM BHOOPY IBOX YKCEN, A0 KOXKHOTO 3 SKHX
CTaBUThCS cBOe 3anmuTaHHs,; 1. Jlani cknamaeTbest Ipyra, TpeTs, 4eTBepTa, TOIIO MPOCTi
3ajadi.

SIKIIO € O7IHE HEBiIOME, TO B OCTAaHHIHM MPOCTIiif 3a/1a4i CTABUTHCSI OCHOBHE MUTAHHS
JaHHOI CKJIQJHOCTI 33/1a4l, @ pe3yJIbTaTOM PO3B’sI3KY € BIAMOBIIIO HA MATAaHHS. K10

€ KUIbKa HeBIJOMUX, TO PO3B’ I3aHHS 3BOJUTHCS 10 PO3B’ 3Ky KUIBKOX MPOCTHX 3a7au.



[lepeBaroto JaHOTO METOMY € T€, IO BiH € MPOCTUM Y BUKOPUCTaHHI, J1ii BUKOHYIOThCS
OJTHOYACHO 13 CKJIaJJaHHAM IUIaHy 3a/1a4l, 3MICT 33/1a4l NEPKIAJAEThCS HA MOBY
MareMaTHIHuX Jiii. OCHOBHUM HEIOJIKOM — BUOIp JaHHUX JIJISl TPOCTOT 3a1a4l
poOuThCs 6€3 BIEBHEHOCTI.

AHaITUYHUN METOJT € IPOTUIIC)KHIUM CUHTETHYHOMY. 3a HUM PO3’ I3yBaHHS 3a/1a41
TIOYMHAETHCS BiJl ITYKAHOTO YKCIIA 10 TaHHUX B YMOBI 3a7adi, III0 CTBOPIOE PSJT JIOT19UHO
3B’ sI3aHUX M1 COOOI0 BUCHOBKIB, SIK1 BUIUITMBAIOTh OJHE 3 01HOTO. [lepeBaroro manoro
METOJTY € T€, III0 TOMIJIKA BUHUKA€E BUKJIFOUHO HA €Tari BUOOPY JaHMX, IIBUIKHIA
PO3BUTOK YMIHb CAMOCTIMHOTO PO3B’ I3yBaHHS 3a/1adi, 3a0€3Meuy€eTbCs PO3BUTOK
MPOTYKTUBHOTO, JIOTITYHOTO MUCJICHHS.

MoOXIMBO BUJINTH 1€ (PI3UUHUN METOJ, TIepeBaramMmu sIKoro € Horo yHiBepCcaabHICTb,
BIJITOBITHICTh MET1, MOXJIMBICT PO3B’ SI3KY 3a/1a4 PI3HUX THUIIB, TPOCTIAKYBATH X1
MIpKYBaHs y4Hs, HOTO PO3yMiHHSI CYTI SIBUIL, MOXJIMBICTh MPOrpaMyBaHHS 1
BUKOPHUCTAHHS CydaCHUX KOMIT 10TepiB. OCOOIMBICTIO IBOTO METOY €: TPU3BOJIE 10
O1IbLI TIMOOKOTO 1 MIMPILIOTO PO3YMIHHS 3HAYEHHS XIMIYHUX (OPMYJI, pIBHSIHb
XIMIYHHMX pEeaKIlii, yMiHb MUCJIUTH B MOJISIX; BUCOKHH PiB€Hh MAaTEMAaTUYHOI
HiATOTOBKHU; YMiHb TPAIIOBATH 3 PIBHSIHHAMH 3B’ 13Ky (Di3nuHuX BenuuuH (1ani P3DB).
CxiaiHICTh 3312491 BU3HAYAETHCS: Cy0’ EKTUBHUM BITHOIICHHSIM YUHS; PO3IOILIOM
CTPYKTYpPH 3a7a4i Ha psi IPOCTUX [/, cTop. 7]; KinbKicTio Bukopuctanux P3®B [5].
Po3B’ si3aHHs 1aHHOT TPOOJIEMH PO3IOYATO MICIs 03HAHOMIICHHS CTATTEI0 «Y HITApHUN
HIiAXI 10 pO3B’ A3yBaHHS 3a/1a4 3 XiMii» [5], B sIKiii aBTOpH BUCBITIIIOIOTh €IUHUH,
YHITapHUH, pallloOHAILHUHN MAX1 10 pO3B’ I3yBaHHS PO3PaXyHKOBUX 3a/1a4.

Meta nocJilzkeHHsI: BTUICHHS B IPAKTHKY IIKUTBHOTO KYpCY XiMii yHITapHOTO
MiXOMYy 10 pO3B’ I3yBaHHS PO3PaXyHKOBHX 3a7ad.

BukoHaHHS METH AOCATATIOCH MIJITXOM BUKOHAHHS 33124

1. po3poOka €AMHOTO ANTOPUTMY PO3B’ I3yBaHHS PO3PaXyHKOBHUX 3a/1a4 MIKIIEHOTO
KypCy Ximii;

2. mepeBipka e(peKTUBHOCTI YHITAPHOTO MiIX0Ty, IPHU PO3B’ I3yBaHHI pO3paxyHKOBUX
3ajad;

3. po3poOka TpeHyBaJIbHUX BOpAB 1 3a7a4 11 yuHiB 81 9 kitacis,



4. BUpOOJICHHS aJICKBATHUX METOJIUYHUX MPUHOMIB JIO PO3B’ I3yBaHHS PO3PaXyHKOBHX
3a]1a4 IKUTBHOTO KYpCY XiMii.

Po3B’ si3yBanHs Oy — sIKOi 3a7a4i, B TOMY YHKCIII 1 3 XiMii Tlepeadavae; KOpUCTyBaHHIM
JIOTIYHUMU aJTOPUTMaMU; KOPUCTYBAHHS PO3PAXyHKOBUMH aITOPUTMAMHU.

AJTOpUTM —11€ 3p03yMiJia 1 TOYHA HACTAHOBA BUKOHABIIIO BUKOHYBATHU IO,
HaIpaBJICHY Ha JOCSATHECHHS BKa3aHOi MeTH, a00 Ha PO3B’ S3aHHS IMOCTABIICHHOI 3a/1a4i.
- T1€ TIOCITITIOBHICTH JIiH, 1110 IPU3BOSATH A0 PO3B’ I3aHHS TTOCTABJICHHOI METH.

- 1€ cUCcTeMa IIpaBuJl, SIK1 MarOTh JesK1 BU3HAYEHHI BJIACTHUBOCTI.

ANTOpUTM —II€: TUIaH; CXeMa; CTUMYJI; BIITHOBJICHHS B ITaM’ SIT1 paHillle BUBYCHOTO;
YCTaHOBKA Ha 3aram sITOBYBAHHS.

BukoHaHHs MeTH 1 3aBJIaHb MPU3BEJIO J0 MiABUIIEHHS €()eKTUBHOCTI YPOKIB, SIKOCTI
3HaHb W YMiHb, PO3BUTKY MOTHBAIlll y4HIB OUIbIIIE 3HATH 1 BMITH, HABUYOK CAMOCTIIHOT
po0OOTH, TBOPYOTO 3aCTOCYBAHHS TCOPETUIHUX 3HAHBb B HOBI CUTYyaIIii.

Bumoru 10 po3B’ si3aHHs1 po3paxXyHKOBOI 3a/1a4i 3 IIKUJIBLHOTO KYpCY XiMil:

1. 30epexeHHS €TaTHOCTI BUKOHAHHS 3aBIaHHS,

2. BUKOPHCTAHHS BIJIMOBIAHUX YMOBHUX MO3HAY€Hb (PI3MYHUX BEJIMYMH, X OJUHUIIb,
3araJbHHUX XIMIYHUX (POpPMYII, 1HIEKCIB, KOS(IlIeHTIB;

3. BUKOPHUCTAHHS PaIllOHAJILHOTO, YHITAPHOTO CTIOCO0Y PO3B’ I3aHHSA 3a/1a4i 13
BUKOPHUCTAHHAM Bi110B1IHOTO P3DB;

4. oOMeXeHHs KUTbKOCTI BUKOPUCTAaHHS TO3HAUYEHB 32 JOIOMOTOI0 CIIiB, PEUEHb.
30epekeHHs €TANTHOCTI BUKOHAHHS 3aB/JAHHS.

[Teprie, o HEOOX1THO 3pOOUTH ISt PO3B’ SI3aHHSA 331441 1€ YBAKHO MPOYUTATHA YMOBY
3amayl 1 BUOpaTH MaHHI PO (Pi3UUdHI BETUINHH, POIIECH, SIBUIIA, SIKI MOMKJIHBO
MO3HAYUTH BiJMOBITHUMH BIJIOMUMH (P13UYHUMHU BEIIMUMHAMHU, X OJIUHUIISIMH,
PIBHSHHSAMU XIMIYHUX peakiiid. CTpyKTypa 3a4a4l — 1€ XapaKkTep BHYTPIIIHIX
BIJIHOIIIEHb MK TAaHHOIO 1 ITyKaHOW (13MYHUMHU BemuuHamu. Lle ii X171 po3B’ a3ky.
3anucarty BiIoMi JaHH1 OAVHUI (PI3MYHUX BEJIMYUH, BUKOPHUCTOBYIOUH
3aralbHONPUMHATI iX MO3HAYEHHs, 10 MYyHKTY «J{ano». JlanHi pi3udHi BETUYHMHU — 11€
YUCJIOB1 3HAUEHHS BEJIMUUHH, SIKI 3HAXOISITHCS B IIEBHUX 3aKOHOMIPHOCTSX MIXK COOOTO.

Hlyxany (i3M4Hy BEIMYUHY 3aIMCATU A0 MYHKTY «3HANUTH».



[ykani Hi3uyuHI BETMYUHU HOCSATh KITBKICHUH 1 AKICHUM XapakTep. s onucaHHs
SKICHOTO XapakTepy Qi3uYHOT BEIMYMHU HEOOXIHO 3HATH 11 KiJIbKiCHHIA XapakTep [4,
ctop.4]. [lynktu «/{ano» i «3HaTH» BIJOKPEMHUTH MiX COOO0I0 3a JOIIOMOTOI0
TOPU30HTAILHOT JIiHIi.

Po3B’ si3yBaHHs 3a/1a4i B 3arajibHOMY 1 IU(PPOBOMY BUTJISII 3/IIHCHIOETHCS B ITYHKTI
«P03B’ 13yBaHHI» IPUUOMY CIIOYATKY B 3aTallbHOMY BHUTIISAI, 3@ JIOTIOMOT OO
BiIOBIAHKX 1 TogaTkoBux P3®B [5], skmio Tpeda piBHAHB XIMIYHUX peaKIlii, a 1ati
PO3B’ s13yBaHHS B IM(GPOBOMY BUTIISIAL, 32 JOIOMOTOO OJIMHUIIL (D I3UYHUX BEITUYHH.
[TynxT «P03B’ A3aHHS» BITOKPEMITIOETHCS BiJl MYHKTIB «JlaHO» 1 <«GHalTH»
BEPTHUKAIBHOIO JIHIEIO.

B nyHkTi «BianoBiap» 3aMuCyOTHCS BIIOMOCTI IIPO pe3yJIbTaT pO3B’ I3yBaHHs, 3a
JOTIOMOTOI0 BIAMOBITHUX (PI3UYHUX BEJIMYHUH , YU CIOBOCIIOTYYEHHS.

Po3B’ 130K po3paxyHKOBOI 3a/1a4i MOBUHEH CIIMPATHUCS HA JIOTIKY, B pE3yJIbTaTi YOr0o
MOBUHHO BUSIBJIATHCS PO3YMIHHSI CYTI 1 XOAYy PO3B’ sI3aHHS PO3PaxyHKOBO1 3a/1adi, a He
3amam’ SITOBYBaHHsI CIIOCOOI1B ii pO3B’ SI3KY.

BukopucTaHHs YMOBHUX MO3HAYEHb.

[1ix yac po3B’ A3yBaHHs 3a/1a4 3 XiMii, B TOMY YHCIIi 1 3 OpraHiuHO1, BAKOPUCTOBYIOTHCS
3araJibHONPUIHATI (Di3WYHI BETMYWHM 1 iX oguHUI [4], 3aranbHuX GopMyIT KIIaciB
PEYOBHH.

B ximii iHI€KCH B MOJIEKyJIaX MPUWHSTO MTO3HAYATH JiTepaMu N, M1 T. 1., MOKITUBO
BUKOPUCTOBYBATH X, Y (0COOIMBO HA MOYATKOBHX €Tarax Po3B’ A3yBaHHSI
PO3paxyHKOBHX 3aj1a4); HEBiJJOMi CHMBOJIM aTOMIB XIMIYHUX €JIEMEHTIB IT03HAYAIOTh
nmitepamu E, Hali 1. 1. (R HE BUKOPHUCTOBYIOTH, TOMY IO MOKHA CILTYTaTH i3
pajrKaaMu).

YHiTapHuii, panioHaabHUI cOCiO po3B’ I3aHHSA 3a1a4i.

Binoma te3a mpo Te, 1mo ofHy i TyX caMmy 3aady MOKJIMBO PO3B’sI3aTH KiJlbKOMa
criocodamu, ae 1e BifBoJIi€ Big ocHOBHOTO — 3akpinutu P3®B [5]. B po3paxyHkoBiii
3aJ1a4i ICHYIOTh CHEIU(ivHI 3B’ I3KH [7] 1 BITHOMIEHHS M)XK OKPEMHUMH €JIeMEHTaAMH
cuctemu (P3DB).

3anaya MoBMHA PO3B’ A3yBAaTUCH HE CIOCO0AaMU 3a iX TUIIAMH, a OTHUM «yHITapHHUM,

paIfioHaJIbHUM CIIOCOO0M» 32 JJOIIOMOTOFO BIAMOBIMHUX i qomaTtkoBux P3®B [1].



O0MekeHHS KIJIBKOCTI BUKOPUCTAHHSA MO3HAYEHb 32 IONIOMOI0I0 CJIiB, peY€eHb.
JloTpuMyBaTHCh MaTeMaTUYHOT KyJIbTYPH 3aIHCIB, 110 PO3BUBAETHCS HA YPOKAX
MaTEMaTUKH MPU PO3B’ I3yBaHHS 33]1a4 1 BIPaB - MaTEMaTUYHA TEPMIHOJIOT1sI, TPaBUJIa,
3aKOHH, BMiHHS 1 HaBUYKH [3, cTop.29].

[1ix yac po3B’ A3yBaHHS 3a/1a4 3 XiMii OOMEXUTH BUKOPUCTAHHS TO3HAYEHD 32
JIOTIOMOT 010 CJIiB . Hanmpukias, 3aBgaHHAM € 3HalTU PopMyITy, TO B IMYHKTI «3HANTH»
3anmucyeThes He «popMyna» (maHa ¢i3nvyHa BeIMYMHA HE BiZIoMa), a BiIMOBIIHUI 200
1HIeKC, a00 aTOMHA Maca XIMIYHOT'O €JIEMEHTA.

BuxiroueHHsIMU € BUKOPUCTAHHS TaHUX MPO CyMill, K1 CKJIaal0ThCs 3 6ararbox
koMmmoHeHTiB . Hanpukitan, mositps (V (mos.), m (1os.)).

SK1110 10 CKIaay CyMilll BXOJSTh KOMIIOHEHTH OCHOBHI 1 JJOMIIIIKHA, TO OCHOBHI
3aMUCYIOTHCS 32 JOMOMOTO0 BIAMOBITHUX XIMIYHUX (GOpMYII, a TOMIIIKH JiTeporo D.
Hanpuxkmnan, m (CH,, D)

Yum MeHIIIe i, TUM palfioOHaJbHIIINN cr1oci0 po3B’ 13Ky po3paxyHKOBOT 3a1adi [5].
IcaytoTh Garato pi3HOBUIB KiIacUIIii pO3paXyHKOBUX 33/1a4 3 XiMil. YMOBHO ix
MOKJIMBO PO3MOAUIMTH Ha Bl TPYIIU:

I .Po3paxyHKkoBi 3a/1a41 3a BIATIOBITHAM PIBHSIHHSIM:

[.I. Po3paxyHKoBi 3a1a4i Ha 3HAXOXKEHHS MOJIEKYJISIPHOT POPMYJITH CIIOTYKH:

L.II. Po3paxyHkoBi 3a/1a4i Ha 3HaXOKEHHS KUTbKICHOT (D 13UYHOT BEJTUYUHU:

IT . Po3paxyHKoOBI 3a7a4l 3a piBHSHHSAM XIMIYHOT peaKIIii:

I1.I po3paxyHKoBI 3a/1a4l HA 3HAXOXKEHHS (POPMYJIM PEUOBUHH:

IL.IT po3paxyHKOBi 3a/a4i Ha 3HAXOHKEHHS KUIBKICHOI ()13MYHOI BETUYMHU BUXITHUX
peYOBHH a00 1X MPOMYKTIB B3aEMOJIIi:

IL.IIT po3paxyHKoOBI 3a/1a4i Ha 3HAXOA>KEHHSI CITIBBIIHOIIIEHh KOMITOHEHTIB.

3 4oro MOYMHATH PO3B’ A30K 334a4l? BinoBiab 0HO3HaYHA 3 OCTAHHBOTO — IIIYKaHO1
($h13UYHOT BETMUMHHU, NUITXOM 3anucy BianosigHoro P3®B. Po3p’ s3yroun 3anaui [
IPYIH, PIBHSHHS XIMIYHOI peakilii 3alucy0Th IPU aHajIi31 YMOBH 3aJ1aul, 3alIOBHIOIOYHN
nyHKT «JlaHo». 3a HasIBHOCTI 3aliBOi HEB1OMO1 (hi3MYHOT BETMYMHHA BBOJUTHCS
nonatkose P3OB.

Cepen etariB po3B’ s3yBaHHS PO3PaxyHKOBOI 3a1a4i [2, 4, O|BHIIIAIOTE:



I . BuBuenns ymoBu 3aaaui; I1. Anami3 ymoBu 3aaaui; I11. CknaganHs miany po3s’ a3Ky

3amaui; V. Po3B’ s3yBaHHs 3amadi.

I .Po3paxyHkoBi 3aaa4i 3a BiINOBITHUM PiBHSIHHAM:

AnropuT™M po3B’ sI3yBaHHS 3a1a4i (OCHOBHA YaCTHHA):

1. 3anucatu P3®B cniBBiAHOIIEHHS aTOMHUX 200 MOJISIPHUX Mac KOMIIOHEHTIB
PEYOBUHH, BUXOSTYH 13 TIOJIOKEHHS PO TE 110 HAWTOJOBHIMIOK XapaKTePHUCTUKOO
pPEUOBHHH € ii MOJIeKyIIsipHa (MOJIsIpHA) Maca, a aToMa — aTOMHa,;

2. 3BUILHUTHUCS Bl 3alBUX HEBIJOMHUX , IUIIXOM BBEIEHHS 104aTKOBUX P3DB.

L.I. Po3paxyHkoBi 3aa4i Ha 3HAXOAKEHHS MOJIEKYJISIPHOI (DOPMYJIH CIOJTYKH:

1. SIxa ¢popmyna BiAMOBIAAE CIIOMYIII, SKIIO BOHA CKIAAAETHCS 3 JBOX aTOMIB

HEBIJIOMOro eJleMeHTa Ta TphoX aToMiB Okcureny. Ii BiHOCHA MoeKyIapHa Maca

nopiBaioe 1607

Hamno : Po3zsazysannsa :
Mr(E,0,)=160 | Mr(E,O, ) r(E)+3Ar(Q)
3uaumu - Ar(E) = (E2 3)2 r(O)
Ar(E)= pr(£) - 160~ T<16] _T60-48 __
2 2
Bionosiow .
Fe,O,

2. SIxa ximiuHa dopmyJia CIIOTYKHU ,IKIIO0 BOHA BIIHOCUTHCS J0 KJIaCcy ajKaHiB, a MacoBa

yactka ['igporeny nopisuioe 17,24 %?

Hdano : Po3B si3yBaHHS !

w(H)=17,24% Mr (Blan+2) =NAr(C)+2nAr(H)+2
V() :1=2n+2Ar (H): Mr ( GHzn+2)

3naiiTm :

n="72 0,1724 x (12n+2n+2)=2n+2

2,06880,8448n + 0,3448 =2n + 2
0,4136n = 1,6552
n=4

BigmoBiap : CHyg



L.II. Po3paxyHkoBi 3a1a4i Ha 3HAXOAKEHHSI KUIbKICHOI (Pi3MYHOI BEJIMYMHU:

OO0uuncHITH MACOBY YACTKY PO3YHMHEHOT PEYOBHHH B PO3UHMHI OTPUMAHOTO B PE3yJbTaTi

JIOJIMBAHHS 10 pO3UMHY cyJb(daTHOoi kucioTu Macoro 200 3 MacoBOIO YaCTKOIO

kucnotu 10%inmioro po3unny cynb@atHoi kuciaotu Mmacoro 300 3 MacoBOIO 4aCTKOIO

kuciaotu 40%.

ano Po3zeasysanns :
m/(H,S0,, H,0) = 200 ; _ m"(H,%0,)
w Hz&)fl): 02?) w (HZSOA)_ mm(H H O)
m'{H.S0,(H.0)=30C [ (4,50, H,0)=m|[H,SO,,H,0]+m'(H,S0,,H,0
w'(H.S0,) = 40% m"’EHZSO)=m') ,90,)+m'(H,S0,) ( )
) m sto‘l‘%:w H.S0, Jxm(H,0,,H,0)
Snaimu m'{H,90,) = w'(H,S0,)xm’(H,0,,H,0)
w"(H.80,) =2 m"6H2804? = 04x 300 =120
m'(H,S0,) = 01x 200 = 20-
m"(H,S0,) =120 + 20- =140
m"(H,S0,,H,0) = 300 + 200 =500
140
w"(H,90,)==—— =028
( ) 500 7
Bionosion .

w"(H,90,) = 28%

II . Po3paxyHkoBi 3aa4i 32 piBHSIHHAM XiMIYHOI peaKumii:

AnropuTt™ po3B’ si3yBaHHS 33134l (OCHOBHA YaCTHHA):

1.3anucaTu CIiBBIAHOIIEHHS KIIBKOCTEH pEYOBHHHM B1IOMOI 200 HEBIIOMOI 1 IITyKaHOT.

XiMis Mpallo€e HE 3 OKPEMUMH MOJIEKYJIaMH, a 3 MAaKPOCKOIIIYHUMU KUTbKOCTIMHU

PEUYOBHH.

" XUMUK JOJIKCH MBICIIMTE B KAaTCTOPHAX MOJIEH, onpeacisAsa MacCChbl BEIICCTB TOJBKO

TaM, e 3TO JIeHCTBUTEIBHO HeoOXxoaumo» [1, ctop. 48].

2. IepeTBOPUTH OTPUMAaHE PIBHAHHS BUKOPUCTOBYIOUH 3B’ SI30K KIJIBKOCTI PEYOBHHH 13

il Macoro, MOJISIPHOIO MacO0, 00’ €MOM, MOJISIPHUM 00’ €MOM, SIKIIIO HEOOX1JTHO

KUTBKICTIO CTPYKTYPHHUX YaCTUHOK, CTallor0 ABOTaIpo;

3. 3BITLHUTHUCS BiJl 3SHAMCHHUKIB B JIIBIH YaCTHHI PIBHSIHHS IIUISIXOM TIEPEHOCY B TIPABY

YaCTHHY,

4. 00uuCIeHHs UIyKaHOi a00 3aiiBOT HEBIAOMOT, BUXOASUH 13 OTPUMAHOI JIHIHHOT

IPOTIOPIII.



IL.I po3paxyHkoBi 3a1a4i Ha 3HAXOXKeHHS (GOPMYJIU PEHOBUHM:
OO0uucaiTe XiMiuHy (HOpMYIy CIONYKH , KO 11 Maca B 1,9 Moxke mpuenHaTH XJIop

macoro 5,0r. Crioyka HaJaeXKHUTh J0 KJIacy aJIKiHiB.

dano : Po3B ' si3yBaHHA :

m (CGHan-2) = 1,9 Mr(GH2n-2)=nAr(C)+2nAr(H)- 2

m (Chk)=5,0r GHz2n-2+ 2 Ch — CyH2n - 2Cly
v(CHan-2):v(Chk)=1:2

B3HaiiTH : m (GH2n-2) / M (CH2n-2) :m (Ch) /M (Cl,)=1:2

n=7? m (fHzn-2) : M (Ch) =M (GHzn-2) : 2M (Ch)

19:502n+2n-2:2x71
50x@A42)=19x%x2x71
70,0 160 = 296,8

70,0 n663B

n=4

BigmoBiase : CHg

ILII po3paxyHkoBi 3agauyi Ha 3HAXOMKEHHS KiJbKiCHOI (i3UYHOI BeJUYNHH
BHUXITHUX Pe4OBHMH 200 IX MPOAYKTIiB B3a€EMOIl:
Slka maca MpPOAYKTY YTBOPHUTBCS B PE3YyJbTaTl MPOMYCKAaHHS €TEHY Kpi3b PO3UMH

O6pomHOT Boam Macoro 15 , sikmo macoBa yactka Opoma ckinamgae 5%7?

Hdano : Po3B ' si3yBaHHS :
m (Br, H,O ) = 15r GHj + Br, — CyH4Br;
w (Br,)=5% v(GH4Br2):v(Br)=1:1
m ¢KLBr) /M (CGHBr) :m(Br)/ M(Brr)=1:1
3HalTH : m (GHsBr;) :m(Br) =M (GH4Br,) : M (Br,)
m (GH4Bry) = ? m ( GH4Br2) =m(Br) x M( GH4Br2) / M (Br,)

w(Br):1=m(Bg): m(Br, HO)
m(Br=w (Br ) x m ( Be, HO)

m (:Br= 0,05 x 15 = 0,75
m §{€Br,) = 0,75 x 188 /160 = 0,88

BinmoBias : m( GH4Br,) =0,88r




ILIII po3paxyHkoBIi 3a1a4i HA 3HAXO/’KEHHS CIiBBiITHOIIIEHb KOMIIOHEHTIB!
. .. . ) 3 .
B pesynbTaTi cnanroBaHHs cyMilli MeTaHy 1 eTaHy 00’ eMmoM 40cM™ BUIITMBCS

o 3 . . . . .
ByIJIEKHCIUM ra3 00’ emoM 48cm™. OOUnCIITh 00’ €MHI YaCTKH KOMITOHEHTIB BUX1JIHOT

CYMIIII.

JdaHo: Po3B ' si3yBaHHS

V (CHs, CHg ) = 40cm® ¢ (CHs) =V (CH:) /V (CH,, GHs)

V (CO,) = 48cm’® ¢ (CHe ) =V (CHs ) / V (CHs , GoHe )
CH;+ 20, —» CO, + 2H,0

3HaTu 2CHg+ 70, — 4CO, + 6H,0

¢ (CHy) =7 V(CQ,) +V(CQ,) =V(CO)

¢ (CHe) =7 CQ):V(CHy)=1:1
V(CO,):V(CHg)=4:2

V(CH,) = xenm® V'(CO) = V(CH,)

V(C,Hg ) = 40 — xem® V'(CO,) =2 V(GHs )

XM + 2 (40 —xem®) = 48em®
X em® + 80cem® — 2xem® = 48¢em®
x = 32cem’
V(CH,) = 32¢eM®
V(C,Hg ) = 40cem® — 32¢em® = 8en®
¢ (CHs) =32cm®/ 40eM®= 0,8
¢ (CoHg ) = 8cm®/ 40em® = 0,2
BigmoBiab ¢ (CHs) =00 % 0 (CoHe ) = 20 %

3amava po3B’si3aHa TOJI KOJIM BIAMOBIa€ IICBHUM BUMoram [7, crop. 31]:

1. 6e3MOMUIIKOBICT PO3B’ I3aHHS

2. 00TYHTOBAHICTh PO3B’ I3aHHS

3. BUYEPITHICTh PO3B’ A3aHHS

[Tinxin 70 po3B’ A3yBaHHS PO3PaxXyHKOBHX 3aja4 13 BUKopuctanusm P3OB e
HalpalliOHAIBHIIIUM 3 TOYKH 30py TOTO, 110!

- OpPraHi3oBy€ HaBYAHHS;

- BUBLJIBHSIE BiJ] aHATI3y PYyTUHHUX MOMEHTIB,

- BUSIBJISIE OCOOJIMBOCTI, SIKI MOTPEOYIOTh TBOPUYOTO MIXOY.

Cepen yMOB yCHIIITHOTO BUKOPUCTAHHS MIAXOY €; TTOETHAHHS aJITOPUTMIYHOTO METOTY

3 BUKOPHCTAHHSM 3pa3Ka BIJIOBI1; SKOMOTa KOPOTIIHA 3aITUC; TyHKTYaJIbHICTh



BUKOHAHHS 3pa3Ka po3B’ A3aHHs 3a/1a4l; HACTAHOBH, 10 CIOHYKAIOTh 1O KOHTPOJIIO
CBOIX fiil; popMa BUTTISAY aITOPUTMY — BCl HEOOXITH1 TTOSICHEHHS.
Po3B’ s13yBaHHA pOo3paxyHKOBHX 3a/1ay JAaHHUM M1AX0J0M, BUKOPUCTOBYIOUHU
IITOPUTMH, 3aKJIaIAI0Th iX, IK OCHOBY I PO3B’ sI3yBaHHS 3a7a4, POPMYIOTh HAYKOBY
KapTUHY CBITOTJISAY, OYUINYIOTh MUCIICHHS BiJl pyTHHHOTO. JlaHUH miaXia OpraHiyHo
3B’ sI3aHUM 13 TEOPETUUYHUM MaTepiajoMm, 1110 BUBYABCs paHilie. Po3s’ a3ytoun
PO3paxyHKOBI 3a/1a4i CKJIQIHIIIOTO PiBHS, YUEHb BXXE JOBUILHO BUKOPUCTOBYE JAaHHI
AITOPUTMH, IPUYOMY IIPALFOIOYN TBOPUO, HECTAHIAPTHO MUCIISYH.
»SIKIIIO TIOKa3aTH YYHEBI JIOTIKY PO3B’ A3aHHS 337a4 JAHHOTO Pi3HOBHY, TO BiH
nepecTaHe BBAKATH PO3B’ I3yBaHHS 33724 HEIIKABOIO CIIPABOIO, 1 0€3 BETUKHUX 3YCUITh
OBOJIO/IIE OCHOBHUMU CTaHJAPTHUMH JITOPUTMAMHU, TAK SIK BOHU € MPUPOJIHIM
CIIIICTBOM IIi€1 JIOTIKH, & HE CyXUMH, HE3PO3YMLIIO 3BIAKH B3sATHMH ITpaBuiamu’ [1,
ctop. 4].
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