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MNOACHIOBAJIBHA 3AIINCKA

IIporpama mpu3HadeHa I KJIAciB XIMI9HOTO, 610J0T0-XiMITHOTO, XIMIKO-TEXHOJIOTIYHOTO, (hi3MKO-XIMIYHOTO, arpOXiMidHOTO Ta IHIIUX MPOQiTiB, IMOB’I3aHUX i3
moTpeboi0 MOTIHOIeHOTO HaBYaHHS Y4HIB Ximii. Sk mpodinpHUI HaBUaNbHHN TpeaMeT XiMis BKitodae pos3autu opraniuHoi (10-if xmac), HeopraHiyHOi Ximii Ta
y3arajJpHIOBaJIFHOTO MMOBTOPEHHS HAaWBaXUIMBIMIMX MUTaHb Kypcy ximii (11-# xmac). 3MicT po3miiiB IPYyHTYETbCA Ha 3HAHHAX, HAOYTUX YYHSIMH B OCHOBHIHM IIKOJMI.
[Ipodimizaris 3a06e3nedyeTscs HE JIHINE MOTTNOISHIM BUBYCHHSAM XiMii, TOCHJICHHSM MDKIIPEIMETHUX 3B S3KIB, a i 3aMpOBaKEHHSIM  KYpPCiB 32 BHOOPOM, 3MICT SIKUX
3aJIeXKHUTH BiJ] KOHKPETHOTO TIPOQLIIO.

Mema nipodinbHOTO HABYaHHA XiMii TOJISTa€E B 3arajJbHOOCBITHIM MpOQiNIBHIA Ta MOYaTKOBIH NOMpPOQeciifHii MATOTOBII y4YHIB 3 XiMil 3TiHO 3 TXHIMH OCBITHIMH
nmoTpedaMu, HaxwiaMH, 3MiI0HOCTSIME; 3a0e3MedeHH] MOXKIIMBOCTEH sl 3M00yBaHHS YYHSIMH HETIEPEpPBHOI OCBITH YIPOJOBXK KHUTTSA, caMopeaisalii, mpodeciifHoro
3pocTaHHs i MOOUTHFHOCTI y 3MIHHUX CYCHUIBHHUX YMOBaX; PO3BUTKY 1HTENEKTyalbHUX i TBOPUMX SIKOCTEH, HABUYOK CAMOCTIMHOI JOCIITHHUIIBKOI isIIBHOCTI, IParHeHHS
JI0 CAaMOPO3BUTKY W caMOOCBITH; (DOPMYyBaHHI CB1JIOMOTO I'pOMaJITHUHA Y KpaiHu.

Peaizanis 3arajgpbHOi METH JOCIATAETHCI BUKOHAHHSAM TaKUX 3A60AHDb '

e 3a0e3MEeYUTH HACTYITHICTh MIXK 3araJIbHOK CEPEIHBOI0 Ta TPOECIHOI OCBITOIO;

e crpusTH npodeciiHiii opieHTamii i caMOBH3HAYEHHIO Y4YHIB; (OpPMyBAaTH TOTOBHICTH JIO0 MPUHHSITTS CAaMOCTIHHUX pillleHb, MOB’S3aHUX 3 MaiOyTHBOIO
npodeciero;

e TPOJOBXKYBAaTH (OPMYBATH KIIFOUOBI KOMIIETEHTHOCTI YYHIB Ta  MpPEIMETHY XiMiYHY KOMIIETEHTHICTb, IO TOJSTa€ B 3aCBOEHHI LIHHICHUX Opi€HTALIH i
HABUYOK JISUIBHOCTI HA OCHOBI'

- 3HaHb (QYH/JIaMEHTANBHUX 11ell 1 MPUHIUITIB XiMiYHOT HAyKH Ta 1X 3aCTOCYBaHHS II0JI0 XIMIYHHUX CHOJYK 1 MPOIECiB; METO/IB HAYKOBOTO ITi3HAHHS B XiMil;

- YSBIICHb NIPO CyYacHY NMPUPOJHUIO-HAYKOBY KAPTHHY CBITY;

- PO3YMIHHS TYMaHICTHYHOI CHPSMOBAHOCTI XiMI4HOi Haykd, poiii XiMmil y MHi3HaHHI CBITY, BUPOOHMUTBI Ta >KUTTI JIOAWHH, 3a0€3MI€YEHH] CTAIOr0 PO3BUTKY

CYCHUIBCTBA; CYCHiNIBHOI MOTPeOH B HEOOXIIHOCTI PO3BUTKY XiMIUHOI HAYKH 1 TPOMHCIIOBOCTI;

- IOCBily €KCIIepUMEHTAIbHOI AisITEHOCTI, HABHYOK OE3IIEYHOTO MOBOAKEHHS 3 PEYOBUHAMU;

- €KOJIOT1YHOI KyJIbTYPH, JOTPUMAaHHS 3aKOHIB rapMOHIHHOI B3a€MOI1 JIFOIMHH 1 IPUPOIH.



V pe3ynbTari HaBuYaHHA XiMii Ha PO ITLHOMY PiBHI BUIYCKHHMK CTapIIOi MIKOJNK: BiAMOBIANIEHO CTABUTHCS 10 HABYAHHS SIK CBOIO KOHCTUTYILIMHOTO MpaBa; TOTOBHUMA
0 cBimomoro BuOopy mpodecii; MOTHBOBaHUI 10 CAMOCTIIHOI Mi3HABABHOI MiSUTBHOCTI; Mae c(hopMOBaHiI HAYKOBI ySBIEHHS PO MaTepialbHAN CBIT; BOJOIE 3HAHHAMUA
1 cocobamu cnienuigHOi MpeaMETHOI MiSUTPHOCTI 3 XiMii; 30pi€HTOBaHMIA Ha 30€peXEeHHs IOBKIJUIA 1 3I0POB’S B CHTYaIlisiX, MTOB A3aHMUX 13 PEUOBHHAMH 1 XIMIYHUMHU
MpOoIIecCaMy; Ma€e TPOMASTHCHKY TIO3HIIIIO 1010 HEOOX1THOCTI PO3BUTKY XiMI4HOI HAyKH 1 BHPOOHUIITBA B Y KpaiHi.

CtpykTrypa HaBuyaabHol nmporpamu. 10-ii kiaac. Opraniyna ximisi. BuBdueHHs poszminy opranigyHOi XiMii IPYHTY€ThCS Ha 3HAHHAX PO HAWBaXIIMBIII OpraHidHi
pEYOBMHH, HAOYTHX YYHSIMHU B OCHOBHIH IIKOJI, i MIOYMHAETHCS 3 IIOBTOPEHHS OCHOBHHX BiJOMOCTEH IPO CKIIAJ, BIACTUBOCTI, 3aCTOCYBAHHS IUX PEUOBHH.

HacTymHi nutaHHs porpaMu CTOCYIOTBCS TEOPETHYHHX 3acajl OpPraHivHOI XiMii, a came Teopii Oy/I0BM OpraHiYHUX PEYOBHH, 130Mepii; PO3TIIIAETBCS  POIb TEOpii B
CUCTEMi HAyKOBHX 3HAHb.

BuBueHHS OCHOBHHX KJIAaciB i IPpyH OpPraHIYHUX CIIONYK Tepenadadae MOTIHONIeHHS 3HaHb TIPO eNEKTPOHHY 1 IPOCTOPOBY OyIOBY MOJIeKyI. Po3rmsmaroThes pi3Hi cTaHA
ribpuanzarii eneKTpoHiB, NeKTPOHHI e(heKTH B MOJIEKYJIaX, MEXaHI3MH PeaKiliii 3aMilIeHHs 1 IPUETHAHHS, TOHITTS PO KOH(OpMAIlii ByTJIeBOHIB Ta aCHMETPUIHUAN
atroM KapOoHy, BBOIUTBCS MOHSATTS PO CHEKTPabHI METOAM BCTAHOBIICHHS CTPYKTYPH OPTaHIYHHUX CIIOJYK.

Jlo mporpaMu BKJIIOUEHO TaKi KJIACH 1 TPYNH PEYOBHH: BYTJICBOHI (aJIKaHH, IIMKIOANKAHH, aJIKeHH, AIKaJi€HH, aJKiHK, apeHH) Ta IXH1 TPUPOIHI [Kepesa (IPUpOIHUMA
ra3, HadTa, Kam’siHE BYTiLI), TETEPOLMKIIYHI CIIOMYKA HA MPUKIAAI MpUANHY, CIUPTH, (EHON, aNbJCTiN, KETOHH, KapOOHOBI KHUCIIOTH, €CTEPH, YKHUPH, BYTIICBOIH
(TiroK03a, caxaposa, KpoxXMallb, LEN0103a), HITPOCIOIYKH, aMiHH, aMiHOKUCIIOTH, OLTKH, HYKJIETHOBI KUCIIOTH.

3HayHy YyBary npHuaijeHO Oi0JIOTIYHO aKTUBHMM PEYOBHMHAM — JKHpaM, BYIJIEBOJaM, OlIkaM, HyKJIETHOBHM KHCIIOTaM, B3a€EMO3B’SI3Ky iXHIX CKiany, OylOBH, PiBHIB
CTPYKTYpHOI opraHizaiiii 3 61010TiYHIMHU QYHKIISIME. PO3risgaoThCs BIIOMOCTI PO CHHTETHYHI BHCOKOMOJIEKYJISIPHI pEYOBHHU Ta HAWBAXKJIMBIIII MOJIIMEPHI MaTepianu
Ha OCHOBI 1X.

3aKIOYHy TEMY MPHUCBSYEHO CBITONISITHUM MHUTAHHSIM PO NMPHYMHMA OaraTOMaHITHOCTI OpPraHiYHMX PEYOBHH 1 B3a€MO3B’S3KM MiXX HUMH, 3HAUEHHS OPTaHi4HOTO
CHHTE3Y Uil PO3BHTKY CyYacHUX TEXHOJIOTiH, pO3B’A3yBaHHS MPOOJIEM CTaJOr0 PO3BUTKY JIIOCTBA.

BuBYeHHSI TEOpETHYHOIO 3MICTy HAaBYAJHHOTO MaTepially CyNpOBOUKYETHCS peali3alielo MPaKTHYHOI YaCTMHHU NMPOrpaMH: JEeMOHCTpaliiHMUMU U 1abopaTOpHUMH
JOCHiJaMH, TIPAKTHYHUMHU POOOTaMH.

11-ii kiaac. Heopraniuna ximis. 3 OCHOBHOI LIKOJM Y4YHI B)K€ MAalOTh NEBHI 3HAHHS MPO HEOPTaHIuHI PEYOBHMHH, IXHI OCHOBHI KJacH, 3aKOHOMIPHOCTI XiMiYHHX

peakuii, po3unHu. [Ipore 1UX 3HAHB HEJIOCTATHBO JJISI TOTO, MO0 PO3KPUTH OCOOJIMBOCTI XIMIYHHMX €JIEMEHTIB Ta IX CIOJYK, MOSCHUTH 3aJIeKHICTh MK CKJIaIoM,



OyZIOBOIO, BIACTUBOCTSIMH, crioco0amMu T0OYBaHHs 1 3aCTOCYBaHHs PEe4OBHH. TOMy, MepIl HiXXK pO3MOYaTH BHBUCHHS HEOPTaHIYHOI XiMii, MPOTpaMoro mependayeHo sk
MMOBTOPEHHS OCHOBHHX XIMIYHUX TOHATH, TaK 1 MOTJIMONEHHS X 3MICTy W pO3IMIMPEHHS O0CSTY, a TaKOXX YBEACHHS NESKMX HOBUX XIMIYHHX MOHATH. 3MICT MPOTpaMu
CKIIAZaOTh TPH PO3ILITH.

Poznin 1 “IloBTOpeHHs Ta MOTIHOJICHHS HAMBAKIMBIIINX TEOPETHYHNX MUTAaHb Kypcy XiMii OCHOBHOT IKONK ™ Tepen0dadae MOBTOPEHHS 1 MOTJIMONICHHS 3HaHb: a) TIPO
OyZoBY aroma 3a paxyHOK PO3IIIAMy €Heprii HoHi3allli Ta CIOPIAHEHOCTI A0 eNeKTPOHa, 30yIKEHOro CTaHy aToMa, eIeKTPOHHOI KoH(iryparii atomiB ememeHTiB [V
nepiony llepiomuunoi cuctemu, ozHaiiomeHHs 3 d-enmemeHTaMu; 0) Mpo OyIO0BY PEYOBHMHH Ta OKHUCHO-BIAHOBHI peaxilii, 03HAHOMIJICHHS 3 iX TUTIAMH, a TAKOXX BHBUEHHS
HOBOTO TIOHSTTS “TiJIPOIi3 coneir”.

Poznimu 11 “Hemeraniuni enementn Ta ixHi cromykw” i Il “Mertaniynai enmeMeHTH Ta iXHI CIIONYKH MAalOTh MOMIOHE CTPYKTYpPYBaHHS HAaBYAILHOTO MaTepiaiy, IIo
3a0e3rnedye OJHAKOBY JIOTIYHY TIOCTIIOBHICTh PO3IIIALY BCIX IPYH XiMiYHMX €JIEMEHTIB 3a allfOPUTMOM: TIOJIOKEHHS eleMeHTa B IepiOANYHIN cucTeMi — Oy j0Ba aTroma Ta
HOT0 XapaKTepUCTHKH — Oy/IoBa MPOCTOI PEUOBHHHM Ta ii (pi3W9HI W XiMIYHI BIACTUBOCTI — CKIaa, OyaoBa, (pi3udHI Ta XiMi4HI BIACTHBOCTI HAWBAKIMBIIINX CIOIYK —
MOLIMPEHHS Yy IPUPO/i Ta O10JI0TiYHA POJIb €TIEMEHTIB — 100yBaHHS 1 3aCTOCYBaHHsI, BIUIMB €JIEMEHTIB Ta IX CIIOIYK Ha OPTaHi3M JIIOAWHH 1 JOBKIJUISL.

CrniocoOu pOMHUCIIOBOTO BUPOOHUIITBA HAWBAXKIIUBIIINX HEOPTAHIYHUX PEUOBUH PO3TISIAIOTHCS HAa MPUKIaAax no0yBaHHS Cynb(aTHOI KUCIOTH, aMOHIaKy, YaByHY Ta
CTaJll y BiJIMOBIIHUX T€MaX, JIe BUBYAOTHCH I1i CIIOJIYKH. PO3riIsnaroThCsl OCHOBHI HAYKOBI IPUHIIMITN BUPOOHHUIITB, a TAKOXK €KOJIOTIYHI MPOOJIeMH, 110 3 HUMH TI0B’s3aHi.

VY 3MicCTi KypCy y3arajlbHIOIOThCS, MTOTJIMOIOIOTHCS Ta PO3IIMPIOIOTHCS TEOPETUYHI 3HAHHS YUHIB MPO XiMIUHY peakiito. Tak, BUBUEHHIO TIPOMH CIOBOTO BUPOOHHUIITBA
cynb(}aTHOI KUCTIOTH Nepelye ONaHyBaHHS 3HAaHb MPO XiMIYHY pIBHOBAry, sKi B MOAANBIIOMY BHKOPHCTOBYIOTBCS 1 3aKPIIUTIOIOTBCS TMiJl Yac BUBYEHHsS BUPOOHUIITBA
aMoHiaky. Y Tpolieci po3risiy croco0iB JoOyBaHHS METaJIB BBOAUTHCS MMOHATTS PO €IEKTPOJIi3 PO3ILUIABIB i BOJHUX PO3UMHIB PEUOBHH.

3mict  posainy Il «Y3aranpHIOBaJIbHE TOBTOPCHHSI HAMBAXIIMBIIMX MHTaHb KYpPCY XiMii» MPUCBSIUEHO CHCTEMaTH3alii Ta y3aralbHEHHIO 3HaHb MPO OpraHivHi W
HEOpraHiuyHi PeYOBWHH Ha CIIUIBHIM TEOPETHUHIH OCHOBI. Marepian CTpyKTypy€eThCS HABKOJIO TPhOX OCHOBHHX OJIOKIB 3HAHb — MPO PEYOBUHY, XIMIYHY PEaKIIito Ta poOjb
XiMii B )KHTTI CyCITiIbCTBA.

VY cTpykTypi mporpamu nependadeHo po3B’SA3yBaHHS PO3PaXyHKOBHX 3ajay, 10 Ma€ CYTTE€BE 3HAUCHHA Ui aKTHBi3alii po3yMOBOi AisUIBHOCTI Y4HiB, CBiZIOMOTO
3aCBOEHHS MaTepially, MiATOTOBKH /10 30BHIIIHBOIO HE3aJIEKHOTO OLIIHIOBAHHS 3 XiMil.

OxpiM TEOPETHYHOTO 3MiCTy HABYAJIBHOI'O MaTepialy i MPakTHUYHOI YacTWHH, Y MPOrpami  BHOKPEMIIEHO OYiKyBaHI pe3ylbTaTH HAaBYAJIBHOI AISUTBHOCTI y4HIB 3a

CKJIQIHUKaMU TIPEIMETHOT KOMITIETEHTHOCTI: 3HAHHEBUM, NTiSIIbHICHUM 1 I[IHHICHHM.



[IpakTu4Ha yacTWHA MpeACTaBlIeHA TpaauliHUMHN pyOpukamu ‘“‘Po3paxynkoBi 3amaui”, “lemoncrpauii”, “Jlabopatopni mocnian”, “IIpaktuuni poOoTH”, a TaKoX
HOBOIO pyOprKoto «HaB4uanbHi TPOEKTHY.

Ocob6auBocti opranizanii HaBuanns. [IpodinsHe HaBwaHHS XiMii mepeabOadae He JHINe MOTIHOJICHE 3aCBOEHHS YYHSIMH XIMIYHHAX TOHATH, 3aKOHIB, TeOpiil, a i
IIPOKE BUKOPUCTAHHA 3HAHB 13 CHOPIAHEHUX MPEeIMETIB Ta JOCHITHUIBKY MIsIBHICT yuHiB. [Ipy 11boMy ocoOnmBOTO 3HAa4eHHA HaOyBae Mo3akiacHa poOoTa 3 Ximii.
XiMiuHI TypTKH, OJIMIIiaaH, y9acTh y poboTi MAH naroTh 3MOTy po3BHBATH JOCHTITHUIIBKI HABUYKH THX yYHIB, SIKi HAMOLIbIIE IKABIATHCA XIMI€H0.

Y npodinpHOMY HaBYaHHI XiMil HeaOMAKOTO 3HAUYEHHS Ha0yBae CAMOPO3BHUTOK 1 CaMOOCBiTa yuHiB. L[pboMy cripusie 30iIbIIIeHHS] Y HABYaHHI YaCTKH CAMOCTIHHOI po0oTH
Y4HIB, y TIM YHUCIi 3 KOMII FOTEPOM Ta IHITUMH JpKepenamMu iH(opmarii, BAKOHAHHS HaBYAIBHHUX MPOEKTIB. BUMOTH 10 BUKOHAHHS HABYAIBHHUX MPOEKTIB 3aJUIIAI0THCS
THMH CaMHMMHU, 110 i B OCHOBHIH IIIKOJII.

[IpodinpHe HaBUaHHS XiMii Opi€HTYe y4HIB Ha Tpodecii, Mo moTpeOyIoTh BUKOPUCTAHHS XIMIYHUX 3HaHb, y TIM YHCIII Ha iHXeHepHI i poOiTHUYI npodecii XiMiTHOTO
Ta CIIOPIAHEHUX BUPOOHHUIITB, HATPUKIIA CTaJleBap, TOPHOBHM, OTIEpaTop, aapaTHUK, XiMiK-TeXHOJIOT, XiMIK-AOCiTHUK, JTIKap, arpOHOM, arpoXiMiK, JAOOpPaHT XiMi4HOTO
aHaiizy, apmarieBt, MeHepKep (DipMU 3 BUPOOHMIITBA Ta MOCTAYaHHS XIMIYHUX peakTHBIiB TOmO. CaMe TOMy OCOOJIMBICTIO IPOQIIBPHOTO HaBYaHHS XiMii € 000B’SI3KOBE
MPOBE/ICHHSI HABYAJIbHUX €KCKYPCiH Ha IPOMHMCIIOBI 200 CiIbCHKOTOCIIONAPCHKI 00’ €KTH (3aIeKHO Bia MPOdLII0).

Pexomennamnii moa0 podoTu 3 nporpamMoro. YUuTeilb MOXE 3aJIeKHO BiJl YMOB PO3MOJIUIATH Yac Ha BUBYCHHS OKPEMHX TEM, a TaKOXX OOIPYHTOBAHO 3MiHIOBATH
MOCJTIIOBHICTh BUBYEHHSI OKPEMHX ITUTaHb Y MEXaX HABYAIbHOI TEMHU.

VYuuTens Mae IpaBo Ha CBill PO3CYJ BHPIIIYBaTH, SK BUKOHATH TOH 4YM iHIIHK excriepuMeHT. OKpeMi JIeMOHCTpallii MOKHa BUKOHYBATH SIK JIAOOpATOPHI AOCIiAH, a
J1Ta0OPATOPHI JOCIIIN — K IPAKTHYHI poOOTH, ajie He HaBMaku. JlesKi TOCIi i MOYKHA 3aMiHIOBATH JIOCTYITHIIIIMMU B YMOBaX KOHKPETHOT IIIKOJIH.

OxpeMi TOIMHY BiZIBOJSTH JJIsl TEMATUYHOTO OIIHIOBAHHS Ta aHAIIi3y HOro Pe3yNIbTaTiB i KOPUTYBaHHS 3HaHb, a TAKOX JUIS IPOBECHHSI HABYAIIbHUX EKCKYPCiH.



10 kaac
(140 rom, 4 rox Ha THXKIICHB)

OpraniyHa ximist

QuikyBaHi pe3yJbTaTH HABYAHHA Y4YHS/y4eHH L]

3MicT HaBYAJILHOTO MaTepiaay

IIpakTuyHa ckji1aa0Ba

Ilo

BTOPeHHSI OCHOBHHX BiIOMOCTeil MPO OpraHivyHi cnogyKu

3HaHHEBUIT KOMIIOHEHT

Ha3ueae NepuIi AeCAThH TOMOJIOTIB METaHy,
HABOOUmMb NPUKIAOU BYTIEBOIHIB,
OKCUTEHOBMICHHX, HITPOT€HOBMICHHUX CIIOJYK;
3anucye MoJiekyJsapHi popmynn Metany i 10-Tu #oro
TOMOJIOT1B, €TeHY, €TUHY, METaHOIY, €TaHOIY,
€TaHOBOI Ta aMIHOETAHOBOI KMCIIOT, IJIFOKO3H,
caxapo3H, KPOXMAI0, [ETF0JIO3H.

HissnbHiCHUH KOMIIOHEHT

CKJ1a0ae CTPYKTypHi GOPMYITH METaHy Ta MEePIINX
JICCSITH KOTO TOMOJIOTIB, €TCHY, €TUHY, METaHOITY,
€TaHOJy, €TaHOBOI Ta aMIHOCTAHOBOI KHCJIOT;
ROSACHIOE CyMb TIPOIIECY TOPIHHSA (TIOBHOTO
OKHCHEHHS) BYTJICBOHIB, PEaKIliil 3aMileHHs s
MeTaHy (XJIOpyBaHH:), IPUEAHAHHS JJI €TCHY i CTUHY
(ramoreHyBaHHS, TiIPyBaHHs), €TAHOBOT KHCIOTH
(emexTpoyiTHYHA TUCOLIAIlis, B3AEMOJIiS 3 METaJIaMH,
Jyramu, COJISIMH).

LinHicHN KOMIIOHEHT

OUIHIOE 6NJIUG HA 3I0POB’S 1 TOBKIJIIS AEIKUX
OpraHiYHUX PEUOBUH;

GUCLOGTIIOE CYOIHCEHH 111010 HeOOX1THOCTI 3HaHb PO
OpraHiyHi CIIOJIYKH JIIs 1X O€3MEeYHOr0 3aCTOCYBaHHS.

CkJiaj1, BIACTUBOCTI, 3aCTOCYBaHHS OKPEMUX
MPEJICTABHUKIB BYTJICBOIHIB, OKCUT'CHO- 1
HITPOT€HOBMICHUX OPTaHIYHUX PEYOBHH.

Po3paxyukoei 3a0aui
Po3B'sa3yBaHHs pO3paxyHKOBHX 3ajay PI3HHX THIIIB,
10 BUBYAIIUCS B OCHOBHIH IITKOJT.

Tema 1. Teopis Oy10BH OpraHiYHUX CIOJYK

3HAHHEBMIT KOMIIOHEHT
Ha3ueae NepeayMOBU CTBOPEHHS TEOPii XIMIYHOT

Kopotki BizoMocTi 3 icTopii CTAHOBJIEHHS i PO3BUTKY
OpraHivyHO{ XiMii.

Oy/IOBH OpraHiYHUX CHOJIYK, HANPSMH ii pO3BUTKY;

Teopis sik Buma ¢popmMa HayKOBUX 3HaHb. llepenymMoBH

Po3paxyukoei 3adaui
1. YcraHOBICHHSI MOJIEKYJISIPHOT (OPMYIH PEHUOBHHU
32 MACOBUMHM YacCTKaMH €JIEMEHTIB.




HAB0OUmMb NPUKIAOU CTPYKTYPHUX (HOPMYI i30MepiB
HEOPraHiuyHMUX 1 OPraHiYHUX CHOIYK; 3aIeKHOCTI
BIIACTHBOCTEW PEUYOBUH BiJI IXHIX CKIaTy i OyIOBH;
HOACHIOE CYTH SIBUIIA 130MePii; 3aJIeXKHICTh
BJIACTHBOCTEH PEUYOBUH BiJl CKIamy i OyI0BH iXHIX
MOJIEKYJI Ha OCHOBHI Teopii OyJJOBM OpraHiuHUX
CIIOJNIYK.

HissnbHiCHUH KOMIIOHEHT

Xapaxkmepu3ye CyTh CydacHOi Teopii Oy1oBu
OpTraHiYHUX CHOJYK; HAMIPSIMHU ii PO3BHUTKY.
P036’°a3y€ 3a0aui HAa BCTAHOBIICHHSA MOJIEKYJIAPHOT
(hopMyIH peYOBUHH 32 MACOBHMH YACTKAMH
€JIEMEHTIB, 00Mparo4y i 00TPYHTOBYIOUH CITOCiO
PO3B’s3aHHSL.

LinHicHN KOMIIOHEHT

BUCTIOBTIIOE CYONCEHHS TIPO POJIb TEOPIi y cucTeMi
HAYKOBHX 3HaHb;

poOuUmsb 8UCHOBKU TIPO 3HAUEHHS TEOpii OyJ0BH
OpraHiYHUX CIOJYK.

CTBOpEHHS Teopii XiMidHOi OYJIOBH OpraHigHUX
cnonyk. Teopis XiMiuHOI OyIOBH OpraHiuHUX CHOJYK
O.bytnepoBa. 3anexHICTh BIACTHBOCTEH PEYOBUH BiJ

ckiaay 1 XiMmigHOi OymOBHM MOJNEKyd. [3omepis.
[Mpuknanu i3oMepii HeEOpraHiyHMX 1 OpraHiYHUX
PEUOBHH.

OCHOBHI HaIpsIMH PO3BUTKY TeOPii XiMIYHOI OyH0BH
OpraHi4HUX PEYOBUH, il 3HAUCHHS.

Jlemoncmpauii

1. Mogeni MONEKyl1 OpraHidHUX cnoiyk ( y Tomy
uuciti 3D-npoexTyBaHH ).

2. Mopgeni mosekyn izomepi (y tomy umcii 3D-
MPOCKTYBAHHS).

Haeuanvni npoekmu

1. L.A. F'opOayeBchbkuii. Y4eHUM 1 OCOOUCTICTD.

2. IcTopis mepimMx CHHTE31B OpPraHiyHUX PEUOBHH
3. Bomepu y mpupoi.

Tema 2. ByraeBoani




3HAHHEBUIT KOMIIOHEHT

Ha3ueac BYTIEBOIHI 32 CUCTEMaTHYHOIO
HOMEHKJIaTypOIO; 3aTraibHi (HOPMYNIH Pi3HUX TPYII
BYTJIEBO/IHIB;

HAaBoOUMs NPUKIAOY HACUIEHNX, HEHACHYCHUX,
apOMaTUYHUX BYTJICBO/HIB;

nosACHIOE ~ CTPYKTypHI W  eneKkTpoHHI  (opmymnn
BYIJIEBOJHIB Ta iXHIX TalOTreHOMOXIIHUX; YTBOPEHHS
OJUHAPHOTO, MOJABIHHOTO, MOTpPiIHHOrO  KapOOH-
KapOOHOBHX 3B’SI3KiB; CyTh CTPYKTYPHOI i TPOCTOPOBOI
i3oMepii  BYIJIEBOAHIB, KOH(OpMAIiif; MeXaHi3MH
peakiiii 3aMillleHHS 1 TNpUEIHAHHS; TpaBwiIo B.
MapKoBHIKOBa; €IEKTPOHHY CYTh B3a€EMHOTO BILTUBY
aTOMIB Y MOJIEKYJIi; OPI€HTAIli}0 3aMiCHUKIB Y PeaKIIisix
3aMilIeHHS; EJIEKTPOHHY TPUPOAY  IHIYKIIHHOTO
epeKTy; CyThb  METOMAIB YCTAHOBICHHS CTPYKTYpH
OpTaHiYHUX CTONYK;

JifajabHicCHUI KOMIIOHEHT

KAacughikye ByTIICBOJIHI 32 OYJ0BOIO KapOOHOBOIO
JIAHITIOTA 1 BUAaMH KapOOH-KapOOHOBUX 3B SI3KiB;

Krnacudikarris ByrieBoHiB.
Aakanu. Meran. XiMiuHa, €JIEKTPOHHA, POCTOPOBA
Oymosa Mmonekynu. Sp°-I'iOpumusanis eneKTpPOHHUX

opbOitaneit atoma Kap6ony. OCHOBHI XapaKTepHCTHKA
KOBJICHTHOTO 3B’SI3KY: IOBKWHA, EHEPTisl, IIOJISPHICTh,
MPOCTOPOBAa  HANpPSAMIICHICTh.  [oMomiTyHe  Ta
TeTepOJIITUYIHE PO3PUBAHHS KOBAaJCHTHOTO 3B’ SI3KY.
l'omomoriyamii  psng MeTaHy: (i3WdHI BIIACTHUBOCTI
TOMOJIOTIB, 3aJICKHICTh (I3UYHUX BIACTUBOCTEH Bij
CKIIaAy Ta XIMIYHOI OyIOBH MOIIEKYN;, 3arajbHa
¢dopmyna ankaniB. I[IpocropoBa OymoBa HacHYEHHX
ByrieBoaHiB. CTpyKTypHa i30oMepist ankaniB. [ToHATTS
npo koHpopmarii. CucreMaTHiHa HOMEHKIIATypa.
[lousTTS TIPO METOMM imeHTHdIKaIlii Ta BCTAHOBICHHS

CTPYKTYpHU  OpraHiYHMX  CHONyK  (AKicHHUM  Ta
KUTbKICHMH ~ aHami3, xpomarorpadis, CIEKTpaibHi
METOM ).

XiMiuHI BJIACTHBOCTI allkaHiB: TIOBHE 1 YacTKOBE
OKHCHEHHsI, XJIODYBaHHs, HITPYBaHHS, TEpPMIUHUHA

po3KIian, i3omMepusaiis. Mexani3m peakiii 3aMilleHHs.

Po3spaxynkosi 3a0aui

1. YcTraHOBICHHS MOJEKYJSIPHOT (OPMYITH PEUOBHHU
32 Macow, o00’eMoM ab0 KUIBKICTIO PEYOBHHH
peareHTiB a00 MPOIYKTIB peakiii.




PO3pi3Ha€e BYTIEBOAHI HOPMaIbHOI OYI0BH,
CTPYKTYpHi Ta MPOCTOPOBi 130MepH, KOHPOPMALIii;
BYTJIEBOJIHI Pi3HUX TPYIL;

CKa0ae MOJIEKYIIAPHi, CTPYKTYpHI Ta €JIeKTPOHHI
(dhopMynu ByTTIEBOJHIB; PiBHSIHHS XIMIYHUX pPeaKLii
BYTJICBOJIHIB Pi3HUX TPYII;

Xapaxmepu3ye KOBAJICHTHI 3B’ I3KH 32 OCHOBHUM
napamerpamu; (Pi3UYHI Ta XiMIi4HI BIACTHBOCTI
BYTJIEBO/IHIB, CTIOCOOU iX 100yBaHHS;

nopisHie OyIOBY 1 BIaCTUBOCTI BYTJIICBOIHIB Pi3HUX
Ipy1;

VYCMAHOBI0E. TIPUIUHHO-HACIIAKOBI 3B SI3KH MK
CKJIaJI0M, Oy/TOBOIO, BIIACTUBOCTSMH BYTJICBOIHIB;
p038’a3y€ 3a0a4i Ha BCTAHOBJIICHHS MOJIEKYIIIPHOT
(hopMyJI pEYOBUHU 3a Macol0, 00’eMOM abo
KUTBKICTIO PEYOBHHH peareHTiB abo MPOIyKTiB peaKiii,
0o0uparouy i OOTPYHTOBYIOUH CTIOCIO PO3B’ I3aHHS.
CKAA0A€ i BUKOpUCMO8ye TIPUIAIH JJT1 BAKOHAHHS
JIOCHIIIB;

dompumyemobcs npasui 0e3NeIHOr0 MOBOKEHHS 3
BYTJIEBOTHSMHU.

LinHicHN KOMIIOHEHT

00TpYHMOBY€E 3aCTOCYBAHHS BYTJICBOAHIB IXHIMHU
BIIACTHBOCTSIMU;

poOUMb 6UCHOGKU TIPO BIIACTUBOCTI Ha ITiJICTaBI
Oy/I0BM MOJIEKYJI PEUOBHH; PO OYI0BY PEYOBHH Ha
micTaBl IXHIX BIACTHBOCTEH;

YCBIOOMIIOE B3aEMO3B 30K CKIIaay, OyaoBH,
BJIACTUBOCTEH 1 3aCTOCYBaHHS CIIOIYKH Ta ii BIUTUBY Ha
JIOBKLJIIS; HEOOX1AHICTD 3a0€311eUeHHS €KOI0TTYHOT
Oe3neku iz yac 100yBaHHsI 1 3aCTOCYBaHHS
BYTJICBOJIHIB;

OYIHIOE TIOKEXKHY HeOEe3EUHICTh BYTJIEBOIHIB;
€KOJIOT14H1 HACIIIIKU TOPYLICHHS TEXHOJIOT1H
JOOYBaHHS Ta 3aCTOCYBaHHS BYTJICBOJIHIB 1 IXHIX

lanmorenomoxigni  amkaHiB. [HaykmiitHWA — edekr.
Peaxuii 3 akTHBHUMHU MeTallaMH, BOJIOIO, JIyTaMH.
HoOyBanns ankaniB. bioras. 3actocyBaHHS ankaHiB Ta
ixHiX rajoreHonoximHux. JloOyBaHHS CcHWHTE3-Tazy W
BOJIHIO 3 METaHy.

Huxnoankanu, ixHili ckman, OynoBa, i3oMepisl.
[ousTTs IPO KOH(pOPMAIIil IUKIIOTeKCcaHy. 3aleKHICTh
BJIACTHBOCTEH IMKJIOAJKAHIB BiJ OyIOBH IIMKIIIB.
JloOyBaHHS 1 3aCTOCYBaHHSI IUKJIOAJIKAHIB.

Auaxkenu. EteH. XiMmiuHa, €JIEKTPOHHA, IPOCTOPOBA

2 . .
OynoBa Mosekynu. SP°-I'iOpuausaiisi eIeKTPOHHUX

opOitaneii aroma KapOony. IlomsiitHuii xapOOH-
KapOOHOBHI 3B SI30K, O- Ta 7T -3B’SI3KU.
I'oMomnoriuawmii psif eTeHy, 3arajabHa popMyJsia alKeHiB.
®iznyni BractuBocTi. CTPYKTYpHA i POCTOpOBA (IIHC-
TpaHC-) 130Mepist, HOMCHKJIATypa aJKeHiB.

XiMi4HI BJIACTUBOCTI aJIKEHIB: IOBHE 1 YacTKOBE
OKHCHEHHSI, IPUEJHAHHS BOJHIO, TaJIOTeHiB, TiAPOreH
rajioreHifiB,  Boau,  mosiMepusaiis.  [IpaBuiio
B.MapkosnikoBa. MexaHi3M peaxiii NpueaHaHHsS 3a
MONBIHHUM 3B’si3koM. J[oOyBaHHS Ta 3acTOCYBaHHS
AJIKCHIB.

Ankaniend. bymoBa  MoJIeKyn — alKaji€HiB 31
CIPSDKEHUMH  3B’Si3KaMH.  XIMi4HI  BIIACTHUBOCTI:
OKHCHEHHS, NPUETHAHHS, noiMepu3aris.

3acrocyBaHHs ankanaieHiB. [Ipupoanuii kaydyk.
Anxinn. Etun. XimiduHa,  eJEKTpOHHA, MPOCTOPOBA
Oynosa Monekynu. SP- I'iGpuausanis eNeKTpOHHHX
opbOitaneii aroma KapOony. IloTpiiiHunii kapOoH-
KapOOHOBHIA 3B’ A30K.

I'omonoriyauii psii eTUHY, 3aranbHa GopMyna ajKiHiB.
®i3uuHi  BIACTHUBOCTI, 130Mepis, HOMEHKJIATypa
AJIKIHIB.

XiMiuHI BJIACTHUBOCTI: MOBHE 1 YaCTKOBE OKHCHEHHS,

Jlemoncmpauii

1. BwusHayeHHs SKiCHOTO
HPOIYKTaMH 3TOPSIHHSL.

2. Mopeni MoieKyd BYIVIEBOAHIB Ta  iXHIX
raJoreHoNnoXiHuX (y ToMy uucii 3D-npoekTyBaHHs).
3. BigHOIIEHHS] HACHMYEHUX BYIJIEBOJAHIB A0 PO3YUHY
KaJliii mepMaHraHaTy (BipTyasbHO), JIyTiB, KACIOT.

4. 1o0yBaHHS €TCHY.

5. TopinHs ereHy, B3aemofist 3 OpPOMHOIO BOJOIO,
PO3YMHOM Kalliif IepMaHraHaTy (BipTyaabHO).

6. JloOyBaHHS eTHHY KapOiTHAM CTIOCOOOM.

7. TopiHHs eTHHy, B3aeMoJlisi 3 OpPOMHOIO BOJOIO,
PO3YMHOM Kalliif IepMaHraHaTy (BipTyalabHO).

8. benseH (ToITyeH) sSIK PO3ZYMHHHK.

9. BinHomennst OeH3eHy W TONyeHY 10 PO3UHMHY Kaii
nepMaHrasary (BipTyanbHO).
10. T'opinnas OeHzenHy.
11.BimHomenHss  OeH3eHy
(BipTyaJIbHO).

12. HitpyBanus GeH3eHY (BipTyallbHO).
13. OkucHEeHHS TONIyeHy (BipTyasbHO).
14. BpomyBaHHsI ToTyeHy (BipTyallbHO)..

CKJIQJy METaHy 3a

mo  OpomHOI  BOAHM

Ilpaxmuuni pooomu

1. Po3ninenus i ounieHHs: pe4oBHH. [leperonka npu
arMocdepHoMy THCKY. [lepekpucranizaris.
2. Bussrnenns Kap6ony, ['imporeny,
Opra”iyHUX PEeUOBHHAX.

3. JloOyBaHHs €TEHY Ta AOCHIIN 3 HUM.

Xmopy B

Haeuansni npoekmu

1.1I{o Take "ykpainceki yncna"? Ilependauenns yucna
130MepiB BYIJICBOJIHIB.

2.ITanepoBa xpomarorpadis.
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MOX1IHHUX;
BUCTIOBTIIOE CYOXCEeHHs TIPO 3HAUCHHS
B3a€MOITIEPETBOPCHB BYTIICBO/THIB.

3aMIIeHHs, PUEAHAHHS BOJHIO, TAJIOTCHIB, TiIpOTCH
raJIOTeHiIiB, MOJIIMEPH3aIlisl.
JloOGyBaHHS Ta 3aCTOCYBaHHS €THHY.
Apenn. benszeHn, Horo ckmanm, XiMidHA, €IICKTPOHHA,
MPOCTOpOBa OyA0Ba MOJIEKYJH, (hi3UUHI BIaCTHBOCTI.
XimiuHi BJIACTHBOCTI OeH3eHy: OKHCHEHHH,
MpueaHaHHA, 3aMimeHHs. [loOyBaHHA, 3aCTOCYBaHHS
OcH3eHy.
l'omonorn OeH3eHy. B3aeMHUWil BIUIMB aTOMIiB Y
MOJIeKyNi (Ha TpPHKIAAi TOJyeHY). YSBICHHS IIPO
OpI€HTAIIIFO 3aMICHHUKIB Y O€H3€HOBOMY SI/Ipi.

[ToHSATTS PO BYIJICBOJMHI 3 KiJIbKOMa OCH3CHOBUMU
sanpamu (HadTaneH, aHTpaIeH).
B3aeM03B’s130K 1 B3a€MOIIEPETBOPEHHS HACHYEHUX,
HCHACHYCHUX, apOMATHIHUX ByFJICBOIlHiB.

3.Cy4acHi (hi3udHI METOAH JOCTIIHKEHHS XIMITHAX
CHONYK:

a) [Y- Ta enekTpoHHA CIICKTPOCKOITIs,

0) AIMP-criekTpocKoITis,

B) Mac-CIIEKTPOCKOIis,

r) EIIP-ciektpockorris,

Tema 3. I'eTeponuKIIiYHI CIOTYKH

3HAHHEBHMIT KOMIIOHEHT

HAB8oOUmMb NPUKIAOU TETEPOIUKIIYHUX CIIONYK;
HissnbHiCHUH KOMIIOHEHT

Xapaxmepu3sye CKiiaj, OyJ0BY 1 BIaCTHBOCTI MIPUINHY;
NOPIBHIOE BIACTHBOCTI MPUANHY 1 OEH3EHY;

imocmpye XIMiuHI BIACTUBOCTI MIpHIUHY PiBHIHHIMHU
XIMIYHUX peaKIiii.

inHicHH# KOMIOHEHT

pobumb  GUCHOBKU TIPO 3aJISKHICTh BJIACTHBOCTEH
TeTEPOIMKIIIYHUX CIIOJYK BiJl IXHBOTO CKIamy Ta
OymoBw;

OYIiHIOE 3HAYCHHS HITPOr€HOBMICHUX T€TEPOLUKITIYHUX
CTIOJIYK.

3aranpHi BiIOMOCTI PO TETEPOLUKIIIYHI CITOIYKH.
I'eTeponukiy K CKIIATHUKH 010JIOTIYHO aKTUBHUX
peYoBUH, OAPBHHUKIB, JIIKIB.

[TipuauH K IpeICTaBHUK HITPOTCHOBMICHUX
TeTePOLUKIIIYHHX CTIONYK. [[opiBHIHHSA XiMIYHUX
BJIACTUBOCTEH OCH3EHY Ta MipuauHy (IIOBHE Ta
YaCTKOBE OKMCHEHHS, 3aMIIl[eHHs, IPUEIHAHHS BOJIHIO,
YTBOPEHHS COJIEH).

Haeguanvni npoexmu
1. Icropis xsopodiny.
2. HitporeHoBMICHI T€TEPOIMKITH Ha CITY>KO1 METUIMHU.

T

ema 4. Ilpupoani 1:kepesia BYrJjieBOAHIB Ta iX nepepodka

3HaHHEBMIT KOMIIOHEHT
Ha3ueac MPOIYKTU MEePepoOKH HAPTH i KaM’ SHOTO
BYTiJLIS.

[Mpupoxnuii i cynmyTHIi HadTOBUIT ra3m, IX cKiaj,
BUKOPUCTaHHS.

Hagpra. Ckimag, BIacTHBOCTI

Haptu. Dpaxuniitaa

Jlemoncmpauii
1.Mopnenp HadTOTIEpETiHHOT YCTAHOBKHY.




11

JisnjabHicHHIA KOMIIOHEHT

onucye cKiaj i BIacTUBOCTI HaTH, IPUPOAHOTO Ta3y,
KaM SIHOTO BYT1UIIISI; IPOIIECH Ta MPOAYKTH NIepepOOKH
Ha()TH 1 KaM’STHOTO BYT1ILIS, iX 3aCTOCYBaHHS;
Xapaxmepu3ye IPUPOTHY BYTJICBOJHEBY CUPOBUHY SK
ToKepeso 100yBaHHS OpraHiYHUX CHOIYK;
JETOHAIIHY CTIHKICTh OCH3WHY;

IinHicHMIi KOMIIOHEHT

00IpyHmMO8y€e 3HAYCHHSI IPUPOAHOT CUPOBHHU B
CYCITITFHOMY TOCIIO/IapPCTBI;

OYIHIOE BIIJIUB MIPOAYKTIB IEPEPOOKH BYTJIEBOIHEBOI
CHUPOBHUHHU HA ):[OBKiJ'IJ'DI; 3HAUCHHA AJIbTCPHATUBHUX
JDKepes BUpOOHUITBA NAIBHOTO;

BUCTIOBTIOE CYOIHCEHH TIPO 3HAUCHHSI OXOPOHHHUX
3ax0iB NpH J0OYBaHHI i BHKOPUCTAHHI BYTJICBO/IHIB.

Teperonka Ha)TH. Kpexkinr. ApomaTu3aritis
HadTonponykriB. I[lpoayktn HadromepepoOkH, IiXHE
3acTocyBaHHs. JleToHalliliHa CTIHKICTh OCH3UHY.
Kam’ssme Byruumss, #oro mepepoOKa, MPOAYKTH
nepepoOKH.

OCHOBHI BUIM NTAJIMBA Ta IXHE 3HAYECHHS B €HEPTeTHIII
kpainu. [Ipobiiemu 1oOyBaHHS PiAKOTO MMaNKUBa 3
BYTLLIS Ta 1HIIUX JKeped.

OXOpoHa HABKOJIUIIIHBOTO CEPEIOBUINA Bl
3a0pyaHEeHb MpH repepoOIli i TpaHCTIOPTyBaHHI
BYTJICBOJHEBOI CHPOBHHY Ta BUKOPHCTAHHI MPOIYKTIiB
nepepoOKH.

JlabopamopHi docniou

1. O3HaiioMeHHs 3i 3pa3kaMu HAQTOPOAYKTIB 1
MPOAYKTiB KOKCYBAaHHS KaM’ THOTO BYTLIIS (KOJEKITis).
2. OsHaiioMJeHHS 3 pI3HUMH BHIAMH I1aJuBa
(xomexuis).

Haguanwvhi npoexmu
1. ApTepHATHBHI JDKEpena eHeprii B MOi MiCIIEBOCTI.
2.CnaHiieByii ra3: 3a i poTH.

Tema 5. OkcHUreHOBMIiCHI OPraHiyHi CIOJTYKH

3HAHHEBHMIT KOMIIOHEHT

Hasusaec QYHKIIOHATIBHI (XapaKTEPUCTUYHI) TPyId
OKCHI'€HOBMICHUX OPTaHIYHUX CIIOJYK;
OKCHI'€HOBMICHI OpraHiuHi CIIOJYKH 32
CHCTEMATHYHOIO HOMEHKIIATYpOIO;

HAB800UMb NPUKIA0U CIUPTIB, PEHOIIB, aIbACTI/IB,
KETOHIB, KapOOHOBUX KHCJIOT, €CTEPIB, XKHUPIB,
BYTJIEBO/IIB, IXHI CTPYKTYPHIi i €J1eKTpOHHI (hopMyIn;
nosicHio€ BIUTAB (PYHKIIOHATBHOT (XapaKTepUCTHIHOT)
rpynu Ha $i3W4HI 1 XiMIYHI BIACTUBOCTI
OKCHI'€HOBMICHUX OPTaHIYHMX CIIONYK; YTBOPEHHS
OKCHUI'€H-KapOOHOBHX 3B’S3KiB; 3MIiCT HOHSTTS:
«hyHKITOHaTBHA (XapaKTEPUCTHYHA) TiAPOKCHUIbHA
(xapOoHiTbHA, KaPOOKCHIIbHA) TPYIIa»; CYTh ONTHYHOI
130Mepii; B3a€EMHOI'O BIUIUBY aTOMIB Y MOJIEKYyJIax
CIHPTIB, (HeHOITY, KAPOOHOBUX KHUCIIOT.

HissnbHiCHUH KOMIIOHEHT

Kaacugikye OKCUT€HOBMICHI OpraHivHi CIIOIyKH 32
XapaKTePUCTUIHUMH TPYTIaMH;

Krnacudikariss OKCHTeHOBMICHAX OpPTaHIYHUX CITOITYK.
[MousTTs PO QYHKIIOHATBHY (XapaKTePUCTHIHY)
rpy1y.

Cnupru. ['apokcunsHa QyHKIIOHATIBHA
(xapaktepuctuyna) rpyna. HacuueHi ogHoaToMHi
CIHpTH, IXHIH cknal, xiMiuHa OynoBa. Enekrponna
OyzmoBa riipoKcuIbHOI rpymu. [3oMepis,
HOMEHKJIaTypa HACHYCHUX OJHOATOMHHX CITHPTIB;
TIEPBUHHI, BTOPUHHI, TpeTUHHI ciupTH. EnekTponHa
MIPHUPOJIa BOJHEBOTO 3B’ 13Ky, HOTO BILTUB Ha (pi3uuHi
BJIACTUBOCTI CITUPTIB. XiMiUHi BIACTHBOCTI CIIUPTIB:
MIOBHE 1 YaCTKOBE OKMCHEHHSI, JA€TiIpaTallisi, B3a€MOMis
3 JIYKHUMH METaJIaMH, TiJPOTeH TajoreHi1aMu.
JoOyBaHHs Ta 3acTOCyBaHHS crnupTiB. dDizioyoriyHa
ISl CIUPTIB.

ETwienraikonb i raineport. Ixmi ¢isuumi Ta Ximivni
BJIACTUBOCTI.

®eHos, Horo ckiaa, OynoBa. Di3WYHI BIACTHBOCTI
¢enonmy. XiMiuHI BIACTHBOCTI: B3a€MOJif 3 HATPieM,

Po3paxyukosi 3a0aui

1. O6uncnenHs 3a XIMIYHUMHU PIBHSIHHIMH KiJBKOCTI
pedoBHHH, MacH abo 00’ €My 3a KUTBKICTIO pEUYOBHHH,
Macoro abo 00’eMOM peareHTy, 0 MiCTUTH MEBHY
YacTKY JOMIIIIOK.

Jemoncmpauii

1. TTopiBHSHHS BJIACTHBOCTEM CIIHPTIB y
TOMOJIOTIYHOMY Psifi (PO3YMHHICTD y BO1, TOPiHHS).

2. B3aemogis eraHoy 3 HATpieM.

3. Bzaemois eTaHoMy 3 TiAporeH OpoMiIoM.
4. B3aemoist TIIineposy 3 HaTpiem.

5. PozunnHicTs ¢eHony y Bomi 3a
TeMIIepaTypH Ta NpH HarpiBaHHS.

6. JloOyBaHHs HaTpill QPEeHONATY.

7. BuricHeHHs (eHonmy 3 HaTpii (EHONATY Ii€r0
BYTJIEKHUCIIOTO rasy.

8. Bzaemonis deHomny y BogHoMy posunHi 3 Gepym(11l)
XIJIOPHJIOM.

9. OkucHeHHs MeTaHaITo (€TaHaII0) aMOHIAaYHUM

KIMHATHO1
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PpO3pi3HaE OTHO- 1 0araToaTOMHI CIIUPTH, CITUPTH Ta
(heHoNM; aNmbACTIAN Ta KETOHU; MOHO-, JIH- 1
TOJTicaXapuan; HATYPabHi 1 ITYYHI KUPH,
HaTypaJlbHi 1 IITy4YH] BOJIOKHA,

cKaadae 3aralibHi, MOJIEKYJISIpHI, CTPYKTYpHI Ta
€JIEKTPOHHI (POPMYJIN OKCUTEHOBMICHUX OPTaHiYHUX
CTIONYK;
Xapaxmepu3ye BOJHEBI 3B 13KM Ta iXHIN BIUIUB Ha
(i3WYHI BIACTHBOCTI CIIOJIYK; XiMi4Hi BIIACTHBOCTI
OKCUTEHOBMICHHX OPTaHIYHUX CITONYK; TOJicaxapuIu
SIK TIOJTIMEPHIi CIIOTYKH;

inrocmpye XiMi4HI BIACTHBOCTI OKCUTCHOBMICHUX
OpPTaHIYHUX CHOJYK PIBHSHHAME XIMIYHHUX PEaKIiii;
nopisHoe OyIOBY 1 BIaCTUBOCTI CIIONYK 3 PI3HUMHU
(GyHKIIOHATBHUMH (XapaKTePUCTHYHUMHE) TPYTaMHU;
KPOXMaJIb 1 IEITI0JI03Y;
VYCMAHOBIH0E TIPUIMHHO-HACIIIKOBI 3B’ I3KH MiXK
CKJIQJIOM, OYZI0BOIO, BIIACTHBOCTSIMU
OKCHI'CHOBMICHUX OPTaHIYHUX CIIOJIyK; TeHETHYH1
3B’SI3KM MK OKCUT€HOBMICHIMH OPTaHIYHUMHU
CIIONTYKaMH;

6U3HAYAE NOCTITHAM IIIJIIXOM TIIIEPOJI, aabAeTiIn,
KapOOHOBI KHCJIOTH, TIIFOKO3Y, KPOXMallb;

CKNA0AE I BUKOPUCTMOBYE TIPUIIA/IN JUTSl BAKOHAHHS
JIOCHIIIB;

00MpUMyemb st npasui 6E3NEUHOTO MOBOKCHHS 3
OpraHiYHUMHU PEUYOBHHAMU;

06uucnoe 3a XIMIYHUMH PIBHAHHSIMH KUIBKICTb
pedoBHHU, Macu 200 00’ €My 3a KUTBKICTIO PEYOBHHH,
Macoro abo 00’ eMOM peareHTy, 0 MiCTUTH [IEBHY
YacTKy JOMIIIOK;
036’3y eKCIIePUMEHTaJIbHI 3a/1a4i, 00Uparoyun
HOOIPYHTOBYIOUH CITOCIO PO3B’sI3aHHS.

IiHHicHM KOMIIOHEHT

00IPpYHMOBY€E 3aCTOCYBAHHS PEYOBUH IXHIMHU

po3unHOM Jyry, OpomHOI0 Bozoto, depym(IL)
XJIOPUIIOM, HITpyBaHHS. B3aeMHMH BIUIMB aToMmiB y
Monekym (enomy. JloOyBaHHS Ta 3acTOCYBaHHS
¢enomy.

Aabpaerinm i keronu. Ckiaja, XiMiuHa ¥ €IEKTpOHHA
OyzmoBa anmpperiniB i keroHiB. KapOoHinbHa Tpyna, ii
ocoOimBOCTI. [30Mepis, HOMEHKIATypa albJeTiaiB 1
keToHiB. Di3nuHi BIaCTUBOCTI. XiMiYHI BJIACTHUBOCTI
alplerigiB 1 KeToHiB. Peakmil OKWCHEHHS 1
BimHOBIEHH:. [lomiKoHAEH Al METaHAIIO 3 (DEHOIIOM.
JoOyBaHHA anpAerimiB 1 KETOHIB. 3acTOCYBaHHS
METaHAII0, €TaHAITIO, IPOTIAHOHY.

KapGonoBi kucaorm. Hacuueni  ogHOOCHOBHI
KapOOHOBI KHCJIOTH, iX CKJIal, XiMi4Ha i eIeKTPOHHA
OynoBa. KapOokcuwibHa rpyma, 11 OCOOJMBOCTI.
®i3uuHi  BIACTHBOCTI KAapOOHOBUX KHCIOT, iXHA
HOMEHKJIATypa.

XimiuHi BJIACTHBOCTI KapOOHOBHX KHCTIOT:
€JICKTPOJIITUYHA JMCOIliAllis, B3aEMOIS 3 METajlaMH,
JNyramM#, COJISIMH, CIUPTaMU. 3aJeXHICTh CHIH
KapOOHOBHX KHCJIOT Big ckiagy 1 OyaoBH iXHIX
MOJIeKyJ 1. B3aemHuii BIUIMB  KapOOKCHIIBHOI i
BYTJIEBOJIHEBOI Tpyn. baraToMaHITHICTH KapOOHOBHX
KHCIOT (BUILI, HEHACHYEH], JBOOCHOBHI, apOMaTH4Hi).
3acrocyBaHHs 1 100yBaHHs KapOOHOBUX KUCIIOT.

Ectrepu. Peaknis ecrepudikamii. Ckian, ximiuHa
OynoBa ectepiB. ['igpoi3 ecTepis.

3acTocyBaHHS eCTepiB.

Kupm, 1ix ckmang, XimidHa Oymgoea. [iapouis

(omunenss), rigpyBaHHs >kupiB. llepeectepudikamis
*upiB. biogusensHe naneHe. bionoriuxa ponb KupiB.

Byriaesoau. Kiacudikamis ByrieBomiB. Itokosa, ii
ckiaj, (i3MuHI BIACTHBOCTI W TOIIMPEHICTH Yy
npupoai. bBynoBa Trmoko3um SK - anbaerizoCIHPTY.
[uxmiuai gopmu rmroko3u. TIOHATTS Tpo ONTHYHY

poszunHoM aprenTyM(l) oxcumy.

10. B3aemozist MeTaHOBOi KHCJOTH 3 aMOHIauHUM
poszunHoMm aprenTyM(I) oxcumy.

11. JloOyBanHs ecTepy.

12. O3HailoMJICHHS 31 3pa3KaMU eCTePiB.

13. Omunenns xupis. J{oOyBaHHS Mua.

14. JloBeneHHsI HEHACHYEHOTO XapakKTepy pPiIKHX
XKHPIB (BIPTyaJIbHO).

15. B3aemopisi rIOKO3M 3 aMOHIaYHMM PO3YUHOM
apreatym(l) okcumy.

16. T'igpomi3 caxapo3sm.

17. B3aeMopis caxapo3u 3 TiJpOKCHIAMU METaJlidHUX
CJIEMEHTIB.

18. T'igpomni3z kpoxMaro (IENI0I03H).

JlabopamopHi docniou
1. OxucHenns wMetaHamio (eraHamo)  kympym(Il)
T1APOKCHIIOM.

2. OKHCHEHHS CIIUPTY J0 allbJCTiy.

3. BiaHorieHHs 0j1€THOBOI KHUCIOTH 10 OpOMHOI BOJIH
Ta PO3YMHY Kaiil mepMaHranary (BipTyaibHO).

4. Po3unHHICT, XKHpIB y BOJI Ta OPraHIYHHX
PO3YMHHUKAX.

5. OxucHenns rimoko3u kynpyM(1l) rizpokcumom.

Ilpaxmuuni pooomu

1. Po3B’s13yBaHHS €KCIIEpUMEHTAIBHHX 33/1a4.
2. CuHTE3 €TUJIETAHOATY.

3. Po3B’s13yBaHHs eKCIIEPUMEHTAILHIX 32J1a4.

Haguanwvni npoexmu

1. Ximis 3amaxy

2.CTBOpEHHSI KOJEKIIiH (3 onmrcoM-pedepaTom JI0 HUX):
a) YKUPH MIPUPOIHI TA CHHTETHYHI,
0) MIJIO Ta MUITHI 3aC00H,
B) BYTJICBOJH.
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BIIACTHBOCTSIMU;

YCBI0OMIIOE B3AEMO3B 130K CKIIaay, Oyl0BH,
BIIACTHBOCTEH, 3aCTOCYBaHHS OKCHT'€HOBMICHUX
PEYOBHH 1 IXHBOTO BILTMBY Ha TOBKIJUIST;, HEOOXITHICTH
OXOPOHH JOBKIUJUIS Bil MPOMHCIOBUX BiAXOMIB, IO
MICTSITh (PEHOIT;

pobums 6UCHOBKY TIPO BIACTUBOCTI Ha TMiICTaBI
OyIOBH MOJIEKYJI PEUOBHH; PO OYA0BY PEUOBHH-HA
MiICTaBl IXHIX BIACTUBOCTEM;

BUCTIOBTIOE CYOIHCEeHHS TIPO O10IOTIYHY POJIb XKHPIB 1
BYTJIEBO/IIB;

oyinto€ 3ry0OHy JIi10 aJIKOTOJIFO Ha 3JI0POB’sI 1 3aC00iB
moOyTOBOT XiMii Ha TOBKIJUIA.

130Mepito.

XiMiuHi BIACTHBOCTI TJIIOKO3U: TIOBHE 1 YacCTKOBE
OKHWCHEHHS, BIJHOBJICHHS, B3a€MOJIS 3 TiIPOKCHIAMH
METaJiYHUX €JIEMEHTIB, OpomiHHS (CHHpPTOBE i
MOJIOYHOKHUCIIE), eTepudikamis Ta ecrepudikaris.
3acTocyBaHHS TIIOKO3H, 11 010JIOTIYHE 3HAUCHHS.

Kopotki Bimomocti mpo QpykToly, pudbosy Ta
JIE30KCUPHUO03Y.

Caxaposa, i ckiaa, OynoBa. Di3W4Hi BIACTHUBOCTI.
[lomupenicte y mnpupomi. XiMiuHI BIIACTHUBOCTI:

rifgpomi3, yTBopeHHs caxapaTiB. [loOyBaHHSA WyKpy 3
IYKPOBUX OYpsIKiB (3arajibHa cxema).

Kpoxmamnsp, #oro ckman. bymoBa kpoxmanro. di3udHi
BHacTHBOCTi.  XiMi4HI ~ BIACTHBOCTI:  TiAPOI3
(kucOTHHUH, (EpMEHTATHBHUH), peaKiis 3 WOJOM.
Biosoriune 3Ha4eHHS KPOXMAJTIO.

Lemnronosa, ii cknaa. bymosa nemtonosu. PizuyHi
BJIACTUBOCTI. XIMI4Hi BJIACTUBOCTI: OKMCHEHHS,
riiponis, ecrepudikaiiisi, TepMi4HUI PO3KIIAI.
3acTocyBaHHS IIEIIONIO3M Ta 11 TTOXiTHUX.

IToHATTS IPO WITYYHI BOJIOKHA HA PUKJIAA]
aI[eTaTHOTO BOJIOKHA.

3. Exonoriuna 6e3nedHiCTh 3aCTOCYBAaHHS 1 O/IepiKaHHS
(denomy.

4. ByrmeBoam y XapuoBHX MPOAYKTax: BHUSBICHHS 1
OioJoriuHe 3HAYEHHSI.

5. 30anancoBaHe Xap4yBaHHS.

6. HarypanbHi pOCIMHHOTO TOXO/PKEHHS BOJIOKHA!
iXHI BJIACTHBOCTi, [His HA OpraHi3M JIIOJIWHH,
3aCTOCYBaHHS.
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Tema 6. HiTporenoBmicHi opraniuni cnogyku.

3HAHHEBHMIT KOMIIOHEHT

Ha3ueac HITPOTEHOBMICHI OpPTaHivHi CIIONYKH 32
CHCTEMaTHYHOIO HOMEHKIIATypOIO;

HAaBoOUmMs NpUKIAOU HITPOCIIONYK, aMiHiB,
aMIHOKHCJIOT, O1JIKIB;

NOACHIOE CTPYKTYPHI # eJIeKTPOHHI (HOPMYIIH CIIONYK;
YTBOPEHHSI HITPOTeH-KapOOHOBHX 3B’ SI3KiB; CYTh
CTPYKTYPHOI 130Mepii CMONYK; eIeKTPOHHY CYTh
B32€MHOTO BILTUBY aTOMIB Y MOJIEKYJIi aHIIiHY;
YTBOPEHHsI OIMONIIPHOTO HOHY aMiHOKHCIIOT;
aM(OTEPHICTh aMIHOKHCJIOT; 3MICT TIOHSTh:
¢byHKIIOHATBbHA (XapaKTepUCTHYHA) aMiHOTpYTIa,
HENTHIHA TPYIIa, MOJIMENTH I, HyKJICOo3uU I, HyKJICOTHI.
HissnbHiCHUH KOMIIOHEHT

PO3pi3HsE HITPOCTIONYKY; TIEPBUHHI, BTOPUHHI 1
TPETHHHI aMiHH; aMiHU )KHPHOTO PsIy W apoOMaTH4Hi;
aAMIHOKHCIIOTH 1 KapOOHOBI KUCIIOTH;

ckaadae MOIEKYISPHi, CTPYKTYpHIi Ta eNeKTPOHHI
(dhopMyJu aMiHIB, aMIHOKHUCIIOT; PIBHSAHHS peaKilii, sKi
XapaKTepU3ylTh XiMiUHI BIIACTUBOCTI Ta CIIOCOOU
NoOyBaHHS aMiHIB Ta aMiHOKHUCJIOT;

KAACcughiKye HITPOreHOBMICHI OPTaHi4YHi CIIOJIYKH 3a
GYHKIIOHATBHUMH (XapaKTePUCTHYHUMHE) TPYTIAMH;
aMiHH 3a KIJbKICTIO 3aMICHHUKIB;

Xapaxmepu3ye piBHI oprasizaiii O1KiB; Oy10BY
nonBiiHO1 cripani JIHK; Gionoriuny posb
aMiHOKHCIIOT, OUTKIB, HYKJICTHOBHX KUCJIOT;
NOPIGHIOE CHHTETHYHI 1 010TeXHOJIOT1YHI METOH
n00yBaHHS PEYOBHH;

YCMAHOBI0€ TIPUYMHHO-HACTIIKOBI 3B SI3KM MIXK
CKJIaZIoM, OyTOBOIO, BIIACTHBOCTSIMHU
HITPOTEHOBMICHHUX OpPTaHIYHUX CIIOJIYK;

CKNIA0AE I BUKOPUCMOBYE TIPUIIAJIN JUTSl BAKOHAHHS
JIOCIIIIIB;

Knacudikarist HITpOreHOBMICHHX OpraHiYHUX CIOTYK.
HiTpocnonykm, ix ckian. HaiiBaxxnusimni
NPEICTaBHUKH HITPOCIIONYK, IX 3aCTOCYBaHHS.

AmiHm, X Cklaa, XiMiyHa, €JIIEKTPOHHA OyJI0Ba,
kinacugikamisi, HOMEHKIarypa. AMIHM SK OpraHivHi
OCHOBH. B3aemonis aMiHiB 3 BOJIOIO 1 KHCJIOTAMH.
ApomaTudHi aMiHHM. AHLUTIH, HOTO CKIIa, eIeKTPOHHA
OynoBa MoJieKy I, (hi3UYHI BIACTHBOCTI.

XimigHI ~ BIACTHBOCTI  aHUTIHY:  B3aEMOZis 3
MiHEpATFHUMHE KHCIOTaMH, OPOMHOIO BOJIOIO, PEaKIlis
cyib(yBaHHS, OKUCHCHHSL.

B3aemHmii BIUIMB aTOMIB Yy MOJEKYi
HoOyBanns amiHiB. Peakmis M.3iHiHa.
aHiJIiHY B OPraHiyHOMY CHHTE3I.

[oHsATTS PO aH1NiHOBI GapBHUKH.
Aminokuciaoru. Cxinan, OymoBa Momekyin. I[3omepis
aMiHOKHUCIIOT, HOMeHKIaTypa. OcoOMUBOCTI XiMiYHUX
BJIACTUBOCTEH aMiHOKHCIIOT, 3yMOBJICHI TMO€JIHAHHIM
amMiHO- 1 KapOokcuibHOI Tpyn. binomspamii #ioH.
Hentuou. Ilentuanuii 3B»s30k. llemTuana rpymna.
JoOyBaHHS 0.-aMiHOKHCIIOT, iX 0i0JIOTiuHEe 3HAUYEHHSI.
Binku. Binku sk BHCOKOMONEKYJSpHI crionyku. PiBHI
CTPYKTYpHOi opraHizarii OinkiB. BractuBocTti OinkiB:
Tipoi3, IeHaTypailisl, KOJIbOPOBI PeaKIIii.

VYemixu y BUBUEHHI Ta cuHTe3l OuIkiB. IloHsTTS mpo
610TEeXHOJIOTIIO.

HyxneinoBi kucaoru. Cknaa HyKJI€THOBUX KHUCIIOT.
Bynosa nopagiitnoi cripani JHK. Ponb HykiieiHoBuX
KHCJIOT y HUTTEISUTEHOCTI OpraHi3MiB.

aHiIiHY.
3HavYeHHA

Jemoncmpauii

1. Jocmiau 3 MeTaHamiHOM (200 3 IHIIMM JIETKHUM
aMiHOM): TOpIHHA, JYXXHI BIIACTUBOCTI PO3YHUHY,
YTBOPEHHS COJIEH.

2.B3aemonis aHiTiHY 3 KHCJIOTaMHU.

3. B3aemonis aHiTiHY 3 OPOMHOIO BOJIOIO.

4. KosekIrist npupOTHAUX 1 CHHTETHYHUX OapBHHUKIB.

5. OKUCHEHHsI ~ aHiNiHY. JoOyBanns OapBHHKa
aHLTIHOBOTO YOPHOTO.

6. JloBemeHHS HAsSBHOCTI XapaKTEPUCTUYHUX TPYH Yy
MOJIEKYJIaX aMiHOKHCIIOT.

7. Karamitidsi BIacTUBOCTI OUIKIB.

JlabopaTopHi xoctinu
1. Po3unHeHHs ¥ neHaTypallis OUIKIB.
2. Konboposi peakiii OiJKiB.

Haeguanvni npoexmu

1.Ictopist cuHTE3y aHINIHOBHX OapBHUKIB.

2. Ak posumdpysaim ctpykrypy JJHK.

3. His #WoHI3yr04OrO BHUIIPOMIHIOBAaHHS Ha OpraHivHi
CIIOJTyKH.
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6Us16/15€ TOCIITHUM IIJIIXOM O1IKH;
dompumyemscs npagu 6e3MeTHOT0 TOBOIKCHHS 3
OpTraHIYHUMH PEUYOBUHAMH.

IinHicHM KOMIIOHEHT

00TpYHMOBY€E 3aCTOCYBAaHHS HITPOTEHOBMICHUX
OpPTraHiYHUX CHOJYK iXHIMHU BIACTUBOCTSIMU;
pobumsb 6UCHO6KY TIPO BIACTUBOCTI, BUXOSIYH 3
OyZ0BU MOJICKYJI PEYOBHH; PO OYJI0BY PECUOBUH,
BUXOJISTYH 3 TXHIX BJIaCTUBOCTEH;

OYinio€e NOCATHEHHS 010TEXHOJIOTI;

BUCTOBTIOE CYODICetHsl TIPO BIUTUB BUBUCHUX
HITPOTEHOBMICHHUX OpPTaHIYHUX CIIOJYK Ha OpPraHi3m
JIIOJIMHU; 3HAYCHHSI OPTaHIYHOTO CUHTE3Y.

Tema 7. CHHTeTHYHI BUCOKOMOJIEKYJIIPHI pe4OBHHHU Ta MOJiMepPHi MaTepiajin Ha iX 0CHOBI

3HaHHEBMIT KOMIIOHEHT

HA800UmMb NPUKIAOU TIOIIMEPHUX CITOIYK,
HaWBaXIIMBIIINX TUTACTMAC 1 MTOJIIMEPHHUX MaTepialliB
Ha TXHiil OCHOBI.

JifaabHiCHUI KOMIIOHEHT

PO3pi3HAE€ CUHTETUYHI OPTaHIYHI PEYOBUHHU:
MIACTMACH, Kay4yKH, BOJIOKHA;

cKaadae MOJIEKYJISIpHI 1 CTPYKTYpHi popMyu
MOHOMEDIB 1 ITOJIIMEPIB; PiBHSHHS PEaKIIii, SKi
XapaKTepU3ylTh CIIOCOOU JT00YBaHHS MOIIMEPIB;
Xapaxmepu3zye METOJIU CUHTE3Y MOJIIMEPIB;
BJIACTHBOCTI TEPMOIUIACTHYHUX, TEPMOPEAKTHBHUX
MOJIIMEPiB, CHHTETHYHHNX Kay4yKiB, CHHTETHIYHUX
BOJIOKOH;

nopisHIOE TIPUPOJIHI, IITYYHI ¥ CHHTETHYHI MOTIMEPHI
MaTtepianmy;

YCMAHOBII0E TIPUUNHHO-HACIIIIKOBI 3B’ I3KH MIXkK
CKJIaJIOM, OYJIOBOFO, BIIACTHBOCTSIMHU Ta 3aCTOCYBaHHIM
MoJIiMepiB;

dompumyemspcsl npasi eKCIuTyaTanii BUpooiB i3

Oco0IMBOCTI BUCOKOMOJIEKYIISIPHHUX CITONYK, TXHS
BiIMIHHICTbH BiJl HU3bKOMOJIEKYJISIPHAX CIIONYK.

Knacudikaris nonimepis. Ximiuaa OymoBa moiimMepis.

JliniiiHa, mpocTOpoBa Ta po3rajiayxeHa Oy0Ba
noJimMepiB. 3aNeKHICTh BIaCTUBOCTEH IOJIIMEPIB Bif
ixHpOi OynoBH. TepMormacTHYHI i TEPMOPEAKTHBHI
MOJIIMEPH.

MeToau cHHTE3y BUCOKOMOJIEKYISIPHUX PEYOBUH:
noJriMepu3arlis, moikouaeHcaris. [lomernien,
MOJITIPOIIiIEH, MOJiBIHUIXIIOPH/I, TOJIICTUPEH,
MOJIIaKPUIIOBA KUCJIOTA Ta 11 MOXi/IHi,
¢denonodopmanbaerigai cMonu. CKiall, BIaCTHBOCTI,
3aCTOCYBaHHSI.

CHHTETHYHI Kay4dyKH, iXHI BIaCTUBOCTI Ta
3acTocyBaHH4. ['yma.

Cunretnuni BonokHa. [lomiectepHi Ta momiamiaHi
BOJIOKHA, TX CKJIaJI, BIIACTHBOCTI, 3aCTOCYBaHHI.
[ToHSATTS PO KOMITO3UIIIHHI TOTIMEPHI MaTepialiu.
[TonsTTS PO KIIEl, FrepMETHKH, JakohapOoBi
MaTtepianu.

Jlemoncmpauii
1.3pa3ku mmacTMac, CHHTETUYHHUX BOJIOKOH, KaydyKiB,
KJIEiB, TEPMETHKIB, JaKopapOOBHUX MaTepialiB.

JlabopamopHi oocniou

1.JlocmimkeHHs BIIaCTUBOCTEN TEPMOIIIIACTUIHIX
MOJIiIMEPiB.

2. [NopiBHSHHS BIACTUBOCTEH KaydyKy 1 TyMHU.

3. BigHOmEHHS CHHTETHYHUX BOJIOKOH JI0 PO3YUHIB
KHCIIOT 1 JIYTiB.

Ilpaxmuuni pooomu
1. Po3ni3HaBaHHs JAESKHUX IUIACTMAC 1 BOJIOKOH.

Hasuanvhi npoekmu
l.Penukiminr sk [OMBUTI30BaHWM crmoci® yrwmizarii
TBEpAUX NOOYTOBUX BiAXOIIB.
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CHHTETUIHHX MaTepialliB.

IinHicHMI KOMIIOHEHT

PoOUmMB BUCHOBKY TIPO 3AIEIKHICTH BIACTUBOCTEH
MOJIIMEPIB BiJ iX cKIIagy Ta OyI0BH;

BUCTOBTIOE CYOIHCeHHs TIPO 3HAUCHHS MTOJIIMEPIB Y
CYCHIJILHOMY TOCHOAAPCTBI 1 MOOYTi;

OYiHI0€ BIUIHB TJIACTMAC Ha TOBKLJIIS.

[ToHATTS IPO MapKyBaHHS IUIaCTMAac.

Tema 7. OpraniuHa ximMisi B Cy4acHOMY CYCHJIbCTBI

3HaHHEBMIT KOMIIOHEHT

HA800UMb NPUKIA0U OPTAHIYHUX CTIOTYK, IO
BUKOPUCTOBYIOTBHCS B PI3HUX TaTy3sX CYCHITEHOTO
rocroAapcTBa, Mo0yTi, Xap4yBaHHi;

JifajabHicCHUI KOMIIOHEHT

Ppo3pi3Hse PUPOJIHI i CHHTETUYHI OpraHivHi
PEUOBHHY;

inrocmpye TeHeTHYHI 3B’ I3KM MK OpraHiYHUMHU
pEYOBHHAMH PiBHSIHHSIMH XIMIYHHUX PEaKIIii;
6CMAHOGMIOE TEHETUYHI 3B’ SI3KM MK OpraHiyHUMU
PEYOBHHAMM; i€pAPXIit0 PIBHIB CTPYKTYPHOI
OpraHizailii opraHi9YHAX PEeUOBHH,;

NOSICHIOE TIPHYMHN 0araTOMaHITHOCTI OpraHivHUX
PEYOBHH;

aHanizye OCHOBHUN XIMIYHUHM CKIIAJl XapuOBHX
MPOJYKTIB;

Xapaxmepusye 3Ha4SHHsI PIBHIB OpraHizaii
OpTaHIYHUX PEYOBHH y IPUPOI;

nopieéHioe TIPUPOAHI, INTYYHI i CHHTETHYHI
Marepianm;

dompumyemucsi npasu 6€3MeTHOT0 TTOBOKECHHS 3

Pone opraniynoi ximii B po3B’s3yBaHHI MpobieM
CTaJIOr0 PO3BHUTKY CYCIIJIbCTBA.
[MonsaTTs mpo XimiuHI 3aco0M 3aXHWCTy POCIHH, iX
BUKOPHUCTaHHS y CUTBCHKOMY T'OCIOJAPCTBI HA OCHOBI
BUMOT 1010 OXOPOHH IIPHPOJIH.

[ectunwmy, iHCEKTHIMIYN, TepOiuan, QYHTIIUAN,
PETYISATOPU POCTY POCIUH, KOPMOBI JTOOaBKH.
[onsitTs ipo PochopopraniuHi CHOTYKH.
[loHATTS TIPO CHHTETWYHI JIKapChKi
MPUKIIAJIi aleTHICATIIIOBOT KUCIOTH).
XapuoBi j00aBku. PeuyoBHMHHM, 1110 MONIMIIYIOTH
30BHIIHIN  BUTTSAA, cMak, ¢i3uyHi ¥ XiMivHI
BJIACTHBOCTI  TOINO XapyOBHX MNPOIYKTIB. E-uwmcia.
KanopilHicTb 1ki.

3a0pyIHeHHS HaBKOJIMIIHBOTO cepenoBuima. CTikki
opraniuni 3a0pynHroBaui. /[liokcunu. 3aOpynHeHHS
HaBKOJMIITHBOTO CEPEIOBUINA TPOIYKTaMHU 3TOPSHHS.
Cwmor. 3a0pyaHeHHs BoAW Ta IPYHTIB. TOKCHMKOMaHis
Ta 3armodiranHs ii.
bararomaHITHICT, OpTaHIYHMX PEYOBHH, TPUYMHH
OararomaHiTHOCTI. [IpupomHi 1 CHHTETHYHI OpraHivHi

3acobu (Ha

Jlemoncmpauii
1.3pa3ku mecTUIHmiB.
2.3pa3ku JTiKapChKHX MpeTnaparis.

Ilpaxmuuni pooomu

1. ®yHKIiOHANPHAN aHAIli3 OpTaHiYHUX PEUOBHH.

2. BiacTUBOCTI aleTHIICaTiMIOBOT KUCIIOTH.

3. Po3p’sa3yBaHHS ~ €KCIEpUMEHTAJbHUX  3a/au:
TeHETUYHI 3B’S3KM MK OpPraHIYHHMH PEYOBHHAMU,
JIOCHIJDKEHHS TXHIX BJIACTUBOCTEN.

Haguanwvni npoexmu

1. PocnuHu sIK iHIUKATOPU CTAHY HABKOJIMIITHBOTO
CepeaoBHILA.

2. Mani monexynu (CO,, CO, azot, NO) y kuBUX
oprasi3max.

3. Poxp xiMii y miABHIIEHH] POJIOYOCTI IPYHTIB.

4. Jliku npupoHi i cuaTeTnuHi. CHHTE3, MEXaHI3M Jii.
5. HapkoMaHis 1 ajikorosii3m: XiMi4YHHN acIeKT
npodiaemu.

6.Ximist cMaky.
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3ac00aMHu 3aX¥CTy POCIHH Ta IHIIUMHU MPOITYKTaMH
CHUHTETHYHOI OpraHivyHoi Ximii.

IinHicHM KOMIIOHEHT

podoumsb  8UCHOBKU TIPO 3AIICKHICTH BIACTHBOCTEH
OpTaHIuYHUX CIIOJIYK BiJ iX cKiagy Ta OyloBH;
BUCTOBTIOE  CYOJICEHHs ~ TIPO 3HAYCHHS MPOAYKTIB
OopranigyHoi Ximii B CYCHUIBHOMY TOCHONApCTBI M
noOyTi;  pojdb Opra”iyHoi XiMmii B pO3B’sI3yBaHHI
Mpo0JIeM CTaJIoro po3BUTKY CYCITiIbCTBA;

OYiHIOE Ul YCBIOOMIIOE BIUIMB 3aCO0IB 3aXUCTY POCITHH
Ha 370pOB’S IMIOJAeH Ta  OBKULIA TpU  iX
HETNPaBUJILHOMY  BUKOPHCTaHHi; 3IYOHHH  BILIHB
TOKCHUKOMaHii Ha 37J0pOB’s;

ycgidomaroe HEOOXITHICTh OXOPOHH TOBKIJUIA Bif
MPOAYKTIB CHHTETUYHOI OPraHivuHOi XiMil,
00OMPUMYEMbCS NPABUTL SKCIUTyaTallii BUpoOiB i3
CUHTETUYHHX MaTepialiB, IpaBwi 30epiranas
JKapChKUX IMperaparib, 3ac00iB MOOYTOBOT XiMii.

pedoBuHH. PiBHI CTpyKTYypHOI OopraHizamii opraHigHHX
pEYOBUH (MoOneKynsIpHUH, MOJIIMEPHHUH,
CyTIpaMOJIeKyJISIPHAN) Ta IXHA 1€papXis.

['eHeTH4HI 3B’ I3KW MK OPTaHIYHUMH Ta OPTaHIIHUMH
1 HEOpraHiYHUMHU PEYOBHHAMU.

11 kaac

(210 rom, 6 Tox HA THXKIICHB)
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Heopraniuna ximis

OuikyBaHi pe3yJbTaTH HABYAJIBbHOI AislJILHOCTI

| 3MicT HABYAJBLHOT0 MaTepiaay

IIpakTH4HA CKJIa/10Ba

Po3pin 1. IloBTOpeHHs Ta norjiu0JeHHs OCHOBHUX TeOPeTHYHUX MUTAHb KYPCY OCHOBHOI IIKOJIH

3HAHHEBHMIT KOMIIOHEHT

HA3MBA€ XIMIYHI €IEMEHTH Ta iXHi CIIOIYKH;

PO3Pi3HSAE TOHATTS «HYKIII 1 «130TOI;
OCHOBHUH 1 30y/DKEHUI CTaHU aTOMa; PEYOBUHH 3
PI3HAMU BUIaMH XIMIYHUX 3B’ SI3KiB;

(opMy.110€ 0O3HAUCHHS OCHOBHHX KJIacCiB
HEOPraHivYHKUX CIONYK 3 TOYKH 30PYy €ICKTPOTITUIHOT
JUCOIIIAIT; pajiyCy aToMa, eJICKTPOHETaTUBHOCTI;
OKHCHO-BITHOBHUX PEaKIIiif; pO3UMHIB; MacoBOi
YaCTKU PO3YMHEHO] PEYOBUHH, MOJIIPHOL
KOHIIGHTpAIIiT; TipOoJIi3y COJICH; MepioAuuHUI 3aKO0H;

HABOJUTDb NMPHUKJIAIH S-, P-, d-€JIEMEHTIB; pEUOBHH
13 pI3HUMU THUTIAMU XIMIYHOTO 3B’ S3KY; aMOP(hHUX 1
KPUCTaTIYHUX PEUOBHH; PEYOBHH i3 PI3HUMHU TUIIAMH
KpUCTaTIYHHUX IPATOK; PO3UYHHIB;

JifajabHicCHUIA KOMIIOHEHT

CKJIA/1a€ CIEKTPOHHI Ta eJIEKTPOHHO-TpadiuHi
(dhopMyIH aTOMIB €I€MEHTIB 3 ypaxyBaHHIM
npunanumy [laymi, npaBun @. Xynna i
B.M. KiteukoBCHKOTO; piBHSHHS BiJIITOBIIHUX
XIMIYHHX peakKiliii; CXeMH €JICKTPOHHOI0 OallaHCy
OKHCHO-BITHOBHUX PEaKIliii;

KkJ1acudikye XiMivHI eIeMEHTH Ta PEYOBHHU;
XIMIYHI peakiii 3a 3MIHOIO CTYyIIEHS] OKUCHEHHS,
00OPOTHICTIO MPOLIECY;

XapaKkTepHu3ye XiMiuHi eJIeMeHTH 3a IXHIM MicIeM
y MepioNYHIi CUCTEMI Ta OyIOBOIO aTOMIB,;
BJIACTHBOCTI KOBAJIEHTHOTO 3B’ SI3KY;

MOPiBHIOE BaJICHTHI MOXKJIMBOCTI aTOMIB
HEMETAIIYHHUX eJIEMEHTIB 2 1 3 mepioiB, 110
3HAXOJATHLCS B OJIHIH IpyIli, HA OCHOBI €JIEKTPOHHOT

CyuacHi ysBieHHs ipo OynoBy atomiB. Hykmiam.
IzoTomm.

Hyanictuuna npupona enekTpona. KBaHToBi
qHcia: TOJIOBHE, T00iuHe (0pOiTalbHe), MarHiTHE,
criiHOBe Ta iX (izmuHMi 3micT. OpoiTali.

[locminoBHICTH 3aTTOBHEHHS €IEKTPOHAMHU aTOMHHIX
opOiTaneii: MPUHLIUN HAMEHIIIOT eHeprii; MPUHIIHIT
[Maymi, npasuna ['ynaa ta KineukoBcbkoro.

BbynoBa enekTpoHHUX 000IOHOK aTOMIB.
EnextponHa it enexTpoHHO-TpadivHa KoHIrypartii
aTOMIB s-, p-, d-eeMeHTiB.

30ymKeHuil cTaH atoMa. BaneHTHI MOKIHBOCTI
arowmis II-1II mepiomis.

[lepiognunnii 3axkoH [[.I.Menneneesa (cyqacHe
¢dopmyioBanns) 1 [Tepioguuna cucTeMa XiMIYHUX
eneMeHTiB. [lepionnyHi 3aKOHOMIPHOCTI B aTOMHUX
CTpYKTypax: 3MiHa pajiiyca, eHeprii HoHizalii,
CIIOPITHEHOCTI JI0 €JICKTPOHA, CJIEKTPOHEIaTHBHOCTI.

XapakTepuCTHKa XIMIYHOTO €JIeMEHTa 3a HOTo
MiCIIeM Yy TIepioInYHil cucTeMi Ta Oy0BOIO aToma.

Ximiunnii 38’s30k. VOHHMIA, KOBaNeHTHHMIA,
MeTaIliYHUi, BOJHEBUH 3B’ s13ku. OOMIHHHH 1 TOHOPHO-
AKLUENTOPHUHM MEXaHi3MH yTBOPEHHS KOBaJICHTHOT'O
3B’s13Ky. BracTHBOCTI KOBaJICHTHOTO 3B’SI3KY:
HACHYyBaHICTh, HAIIPSIMJICHICTh, KPATHICTD,
MOJISIPU30BAHICTb.

BynoBa peuoBHH: KpUCTaIiuHMIA i aMOphHUI cTaHN
TBEpIUX peuoBUH. KpucTamniuHi rpaTku. 3aexHicTh
(hi3UYHUX BIACTUBOCTEH PEYOBHUH BiJ] IXHBOI OyIOBH.

Po3uuHu. fBuina, mo cynpoBOIKYIOTh MPOLIEC
PO3UMHEHHS PEYOBHH: TOTJIMHAHHS 1 BUJIJICHHS

Po3paxynkosi 3agaui

1. OGuncneHHs MOMISPHOT KOHIIEHTPAIlli PO3YHHY.

2. OOuucrneHHs KUIBKICHOTO CKJIamy Cymimed 3a
PIBHSIHHSAMH XiMIYHUX peakIii.

emoncmpauii

1. Pizni BapianTu [lepioguanoi cucTeMu XiMITHAX
€JIEMEHTIB (JIoBra i KopoTka ¢popmH, BipTyanbHi 3D).
2. ®opMu eneKTpOHHUX opOiTanei (BipTyaibHi 3D).
3. Mogesni aTomiB S-, p-, d-eneMenTiB (BipryanbHi 3D).
4. TerutoBi sSIBUIIA IPU PO3YMHEHHI KOHIIEHTPOBAHOT
Cyib(aTHOI KUCIOTH (KPUCTATIYHOTO HATPil
TiIpOKCHIY) Ta aMOHi HiTpaTy.

5. 3MiHa KOITBOPY MPH PO3YHMHEHHI OE3BOTHOTO
kynpyMm(Il) cynbdary.

6. Enexrpomi3 pozunniB kyripyMm(Il) cynbdary i kamii
Homy (peasbHO abo BipTYaslbHO).

Jlabopamopni docniou
1. JlocmimpKeHHs TeHETHYHHMX 3B’SI3KIB MDK KiacaMu
HEOPraHivYHHUX CIIONYK.

Ipaxmuuni pooomu

1. Busnauenns pH cepemoBuima BOJHHUX pPO3YHHIB
COJICH.

2. IlpuroryBaHHS BOJHOTO PO3YMHY COJi 3amaHOl
MOJISIPHOI KOHLIEHTpauii.

HaBuanbhi npoekTH

1. OKHCHO-BITHOBHI MPOLIECH Y JKUBIH MPHUPO/II,
MOBCSIKZICHHOMY YKHTTI, Ha XIMIYHUX BHPOOHUIITBAX.
2. JlocipKeHHS BIaCTUBOCTEH PIAKUX KPUCTAIIIB.




19

OyZoBH iXHIX aTOMiB

MOSICHIOE TYaliCTHYHY IPUPOJTY EIEKTPOHA,
(hi3ugHy CyTh KBAaHTOBUX YHCEJI, MEXaHI3MH YTBOPEHHS
PI3HHX BUIIIB XIMIYHUX 3B’ S3KiB 1 pi3HI MEXaHI3MH
YTBOPEHHS KOBAJICHTHOTO 3B’513KY; SIBULIA, SIKUMH
CYIPOBOKY€ETHCSI PO3YMHEHHSI PEUOBHH;

00IPYHTOBY€E 3aKOHOMIPHOCTI 3MiH OYZIOBH aTOMIiB
€JIEMEHTIB Ta iXHiX BIACTUBOCTEH y MEPiOIUIHIN
CHCTEMI; 3aJIeKHICTh (Di3WYHUX BIACTUBOCTEH
PEYOBHH Bij iXHBOI OYIOBH;

NMporuo3ye (isudHi BIACTUBOCTI PEUOBHH Y
3aJIeKHOCTI BiJl IXHBOI OyIOBH; MOKIIUBICTD PEaKIIii
rigpomizy;

eKCIlePUMEHTAJIbHO PO3B’sI3y€ 3a1a4i 3
YCTaHOBJICHHS TCHETUYHUX 3B’ S3KIB MIX KJIacaMu
HEOPraHiuyHMX CIIOJIYK; BUTOTOBJISIE PO3UYWHH COJI
3aJ1aHOi MOIISIPHOI KOHIIEHTpaIlii; Bu3Hadae pH
CepeIoBHILA BOJAHUX PO3UHHIB COJIEH;

00YHMCII0E  KUTBbKICHMH — CKIIaj
PIBHSHHSAM peakiii; MOJSpHY
PEYOBHHH Y PO3UHHI;

JOTPUMYETBCS TIPABIIT OS3MEKH ITij] Yac
BUKOHAHHSA XIMIYHUX JTOCIIIB.
inHicHHi KOMIOHEHT

BHUCJIOBJIIOE CY/DKEHHS 111010 3HAYCHHS
MEPIOIMYHOTO 3aKOHY IS TIepei0aueHHs
BIIACTHBOCTEH 1IIle HE BIIKPUTUX €IIEMEHTIB; 3HAHb
po OyA0BY XiIMIYHHX PEYOBUH JIJIsi BA3HAYCHHS
cdepu iX 3aCTOCYBaHHS; OKMCHO-BIIHOBHUX IPOIIECIB
y JOBKUJLT 1 HA XIMIYHUX BUPOOHHITBAX.

cyMimn  3a
KOHIIEHTPAIIiI0

TETIOTH, TiApaTallis. XapaKTePUCTHKHU KITbKICHOTO
CKJIQJy PO3YHHIB; MacOBa YacTKa Ta MOJISIpHA
KOHIIEHTpAIlisl po34nHeHoi pedoBuHH. [ i1posi3 comneit y
BOJIHUX PO3YMHAX.

OxuCHO-BiTHOBHI peakilii. OCHOBHI OKUCHHKH 1
BimHOBHHKH. CKIIaJlaHHs PIBHIHb OKACHO-BITHOBHUX
peaxiiiif 3a BiIOMUMH MPOTyKTAMH PEAKIIii.
Enextponis. 3acTocyBaHHS €IEKTPOITI3Y.

Knacugikanis HeopraHiuHUX pedoBUH. | eHeTHUHI
3B’SI3KM MK KJIACAMH HEOPTaHIYHUX CIOIYK.

Po3pin II. HemeTtaJsiyHi e1eMeHTH Ta iXHi CIIOJYKH

3HAHHEBMIT KOMIIOHEHT
HA3UBAae€ 130TONH Ta cioyku [inporeny;
HABOJMTH MPHUKJIAAN peakiii 100yBaHHS BOJIHIO;

Tema 1. I'inporen. Bonenn
Iaporen. bynosa atoma. [3oTonu IMgporeny.
Oco0JMBOCTI PO3MILICHHS Y IEPIOAUYHINA CHCTEMI.

[lemoncmpauii
1. JloOyBaHHS BOJHIO B JIAOOPATOPIi Ta CIIOCOOH HOIo
30MpaHHs.
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JisjabHicHHIA KOMIIOHEHT

CKJIA/1a€ CICKTPOHHY Ta ENEeKTPOHHO-TpadivuHy
(hopmynu atroma ['igporeny; piBHSIHHS XapaKTepHIX
JUTSI BOJTHIO XIMIYHUX PEaKIii i CXeMH €JIIEKTPOHHOTO
OasaHCy 70 HUX;

o0rpynToBye Micue ['izporeny B nepioguuHiit
CHUCTEMi, HOT0 BaJICHTHICTb 1 CTyTIeHI OKUCHEHHS;
OKHCHO-BIJHOBHI BIACTUBOCTI TAPOTeH NEPOKCUAY;

xapakrepu3ye ['igporeH 3a foro micuem y
MepioauYHi crcTeMi Ta OyTOBOIO aTOMa; TTOITUPEHHS
B Ipupo/Ii; (i3WdHi Ta XiMiYHI BIIACTUBOCTI BOJHIO;

eKCIepUMEHTAIbLHO 00YyBae, 30upac i mepesipsie
BOJICHb HA YMCTOTY; MiATBEPKYE OKHCHO-BITHOBHI
BIIACTHBOCTI TiJJPOTEH MEPOKCHUY;

AOTPUMYETBCS IPABHI O0E3MEYHOTO TOBOKEHHS 3
BOJIHEM 1 TiJIPOT'€H MIEPOKCHUJIOM;
HiHHicHM KOMIIOHEHT

OLIHIOE POJIb BOJIHIO SIK €KOJIOTTYHO YHCTOTO
naJiuBa;

BHCJIOBJIIOE CYAKEHHS TIPO IO TiAporeH
MEPOKCHUJTYy Ha OpPraHi3M JIFOJAWHH.

[ommpenns ['inporeny B mpupoai i Beecsiri.

Boaens. Cknaa mosekynu i 0yjoBa pe4OBHHH.
JoOyBaHHS B TPOMUCIIOBOCTI 1 Taboparopii. PizuyHi
BIAcCTHBOCTI BOJHIO. OKWCHI 1 BITHOBHI BJIaCTHBOCTI
BOJIHIO. 3acTocyBaHHs BoAHIO. [lepcniekTrBa
BUKOPHUCTaHHS BOJHIO K TAJILHOTO.

INimporen mepokcuy gk cromyka l'igporeny. OkucHi
1 BITHOBHI BJIACTHBOCTI TiJPOTeH MEPOKCHUITY.
3acTocyBaHHS TiAPOTeH MEPOKCUTY.

2. [lepeBipka BOJTHIO HA YUCTOTY.
3. F'opiHHS BO/HIO B KHCHI.
4. Bigaosnennsa mizi 3 kynpyMm(Il) okcray BomHeM.

Jlabopamopni docniou

1. JlocmipKeHHS OKHMCHHX 1 BITHOBHHMX BIIACTUBOCTEH

TiIPOTeH MEPOKCHUITY.

Ipaxmuuni po6omu
1. BigHOBHI BIIaCTUBOCTI BOIHIO.

HagpuanbHi npoekTn
1. BozeHs SIK €KOJIOT4HO YHCTE AIKBO.
2. biororivaa poIth TiAPOTeH MEPOKCHITY.

3HaHHEBMIT KOMIIOHEHT

HA3UBA€ CIEMEHTU-TAJIOTCHHU Ta XHi CIIOJIyKH;
crocodu 100yBaHHS XJIOPY;

OIMCY€ TOMUPEHHS TaJIOTeHIB Y IPUPO/I;
HisnbHiCHUH KOMIIOHEHT

CKJIJA€ CNEKTPOHHI Ta TpadiyHO-eTeKTPOHHI
($hopMyJi aTOMIB T'aJIOTeHIB; PIBHSIHHS BiJIOBITHUX
XIMIYHHX peaKIliif 3a y4acTrO TAJIOTeHIB 1 TXHIX
CTIOJIYK; CXEMH €JIEKTPOHHOTO OajlaHCy OKHUCHO-
BiJTHOBHHX PEaKIIili;

XapaKTePHU3y€ eIIEMEHTU-TAIOTeHH 32 TXHIM
MOJIOKEHHSIM B IIEPiOIUUHIHN cucTeMi i 0y 10BOIO
aTOMIB; POCT1 PEYOBUHH-TAJIOT'CHU 32 OYJIOBOIO

Tema 2. Enementn VIIA rpynu (rajoresn)

3aranpHa XapakTepUCTHKA €JIEMEHTIB I'PyIu:
dyop, Xnop, Bpom, Mo, [ommpenns ixX y mpupoji.

ITpocTi peyoBunu ranorenu. Ckian i Oymosa
MoJiekyJ1. Di3udHi 1 XiMiYHI BJIACTUBOCTI T'aJIOT'CHIB.
JoOyBanus xyopy B 1abopartopii i IpOMHUCIOBOCTI.

INpporen xmopua. Ckiaj i 0y/10Ba MOJICKYIIH.
®i3nuni BracTuBocTi. JJo0yBaHHs 1 3aCTOCYBaHHS
rigporeH xjopuay. XJI0puaHa KUcioTa. XiMivHi
BJIACTUBOCTI. XJIOPUAH.

SkicHi peakiii Ha TaJOreHiI-iOHH.

3acTocyBaHHs TaJIOTEHIB 1 IXHIX CHOIYK.

Po3paxynkoBi 3agaui

1. OGuucneHHs 3a piBHAHHIM XIMiYHOT peakiii
KUTBKOCTI pEYOBUHH, MacH, 00’ eMy (razyBaTHX
PEYOBHH) MPOAYKTY 32 PiBHIHHAM XIMIiYHOT peaKiiii,
SIKIIO OJTUH 3 PEareHTIB B3STO Y HAJJUIIIKY;

[emoncmpauii

1. 3pazku xsopy, OpoMy (BipTyaibHO), Oy, CIOYK
TJIOTEHIB.

2. CyOGmnimariist Hoxy (peasibHO abo BipTyaibHO).

3. 1oOyBaHHS rigporeH XJIOpHUay Ta PO3YMHEHHS HOro y
BOJ.

4. BuTiCHEHHSI raJIOTCHIB 13 PO3YHHIB Bi/INIOBITHHUX
raJIOreHiIiB.
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MOJIEKYI, (DI3MYHUMHE 1 XIMIYHUMH BIACTHBOCTSIMHU
(B3a€MOJIis 3 BOJIHEM, METAIAMHU, BOJIOKO, JTYTaMH);
XIMIYHI BJACTHBOCTI XJIOPUIHOT KHCIIOTH (B3aEMOJIIS 3
MeTajJaMH, OKCHIaMH i TIAPOKCHIAMH METAIB,
COJISIMH, BiJIHOBHI BJIACTHBOCTI) 1 XJIOPUJIiB;

€KCIePUMEHTAJILHO BU3HAYAE OpoMifT-, Hou -
10HH;

AOTPUMYETHCS TPaBHII 0€3MEYHOT0 TTOBOHKECHHS
31 CITOJIyKaMH TaJIOTCHIB;

PO3B’sA3y€ eKCIIepUMEHTAIbHI 3a/1a4i;

00YHCIIIOE KUTBKICTh PEYOBHHH, Macy, 00’ €M
(razyBaTUX pEYOBUH) POIYKTY 32 PiBHSIHHIM
XIMIYHOT peaxiiii, SIKIIO OJIH 3 PEareHTIiB B3ATO Y
HaJJTUTIKY;
LinHicHN KOMIIOHEHT

JMOBOAMTH NIPAKTUYHY 3HAYMMICTh TaJIOTCHIB 1
IXHIX CITONTyK;

OIIiHIO€ O10JIOTIYHY POJIB TAJIOTeHIB 1 IXHIX CIOMYK;

BHUCJIOBJIIOE CY/IZKEHHSI TIPO BIUIMB TaJOTEHIB 1
iXHIX CITOJIYK Ha JOBKIIIJIS.

Jlabopamopni docniou

1. ocmimkeHHs XiMIYHUX BIAaCTUBOCTEH XJIOPUIHOT
KHUCIIOTH.

2,3. SkicHi peakiiii Ha OpoMif-, HOIUI-10HM.

Ilpaxmuuni pooomu
1. Po3B’s13yBaHHs €KCIIEPUMEHTAIBHUX 33/1a4 38 TEMOIO
«CHOTyKH TallOTeHIBY.

HapuaabHi mpoexkTH

1. IlpakTHuHE 3HAYCHHS TAIIOTEHIB.

2. TlpoGnema OXOpOHHM JIOBKUULISL BiJ 3a0pyAHEHHS
cnonmykamu Xjopy 1 @myopy.

3HaHHEBMIT KOMIIOHEHT

Ha3uBae enemMeHTH VI-A rpynu Ta iXHi CHONYKH,
npocti pedoBunn Okcureny i Cynbdypy, OCHOBHI
HayKOBI NPHHIIMITN, CAPOBHHY Ta €TaIlyd BUPOOHHULITBA
CyIb(haTHOT KUCIIOTH;

HABOJIHUTDH NMPHUKJIATU OCHOBHUX TPUPOTHUX
crnonyk eneMmeHTiB VIA rpymy;

MOSICHIOE SIBUIIIE aJIOTPOIT, IPUYUHU KHUCIOTHUX
JIOLIIB.
HissnbHiCHUH KOMIIOHEHT

XapaKTepHU3Y€ eIIEMEHTH IPYIIH, IPOCTI PEUOBHHU
Oxcwureny (kuceHb, 030H) Ta Cynedypy (poMOiuHa,
MOHOKJIMHHA, TJIACTUYHA CipKa); (i3n4HI Ta XIMiyHi
BJIACTUBOCTI MMPOCTHX PEUOBHH, OKCHUJIIB 1 KUCTIOT

Tema 3. EnnemenTn VIA rpynu (xajJbKoreHm)
3aranpHa XapakTepHucTHKa eneMeHTiB VI-A rpymu.
[lommpeHnicTs eneMeHTiB y IpUpO/Ii.

Okxcuren. IIpocti pewoBuHu. SBHiIE anoTpormii.
[MopiBHsHHS Bi3NYHUX Ta XIMIYHHX BIACTUBOCTEH
030HY Ta KUCHIO. IxHs1 Gionoriuna poss.

Cynbdyp. [Ipocti pedoBrunu. DizuyHi Ta XiMidHI
BJIACTHBOCTI. 3aCTOCYBaHHSI.

OO0umcIIeHHS KITBKOCTI PEYOBUHH, MacH a0 00’ eMy
MPOJIYKTY PeakKilii 3a BiJIOMOIO KUTbKICTIO PEYOBHHH,
Macor abo 00’eMOM peareHTa, o MiCTUTh JIOMIIIIKH.

Iiaporen cynbdin. DizndHi Ta XiMivHI
BJIACTUBOCTI: B3aeMois 3 kucHeM. CynbdinHa
KHCJIOTa Ta cyab(inu. SkicHa peakuis Ha cynbQia-

Po3paxynkoBi 3agaui

1. O0uuCIeHHs KUTbKOCTI pEUYOBHUHH, Macu abo 00’ eMy
MPOAYKTY peakilii 3a BiJOMOO KUTBKICTIO PEUYOBHHH,
Macor abo 00’eMOM peareHTa, IO MICTUTh JIOMIIITKH.

JemMoHcTpanii

2. 3pa3ku CIpKH Ta IHIIMX TPUPOIHHUX CIIOIYK
Cyinbdypy.

3. B3aeMopis KUCHIO 3 HEMETaJIaMH Ta METaJIaMH.

4. lo6ysanns cyabdyp(IV) okcumy peakiiiero 0OMiHy
Ta JIOBEJCHHS HOro KMCIOTHOTO XapakTepy. 18.
B3aemoisi KOHIEHTPOBaHOI CyIb(haTHOI KUCIOTH 3
MeTajiaMH (BipTyaJlbHO).

5. Jlist KOHIIEHTPOBAHOI CYJIL(ATHOT KHCIOTH Ha IIyKOP
(BipTYaJIbHO).
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Cynbdypy; mommpeHicTs y mpupoai OKkcureHy ta
Cynbdypy; npakTHUHE 3HAYEHHS KHCHIO, CIPDKH Ta
cnonyk Okcureny i Cynedypy; 010JI0TidHY pOIb
Oxcureny, Cynbp(ypy Ta iXHIX CIIOIyK; CHPOBHHY,
OCHOBHI CTaJiil Ta XiMi4HI peaKIlii, 110 JIeKaTh B OCHOBI
BUPOOHHUITBA CYIb(aTHOI KHCIOTH KOHTAKTHUM
croco0oM, 3aKOHOMIPHOCTI iX Iepediry Ta KepyBaHHS
HHMU;

CKJIA/1a€ CNCKTPOHHI Ta eNIeKTPOHHO-TpadiuHi
(hopMyITi aTOMIB €IIEMEHTIB TPYITH, PIBHIHHS
XIMIYHHX peaxIiiii, o XapaKTepru3yTh OCHOBHI
XIMI4HI BJaCTHBOCTI KMCHIO, CIDKH Ta CIIOIYK
Cynbdypy, cxemu eJIeKTpOHHOTO 0aaHCy OKHCHO-
BiTHOBHHX PEaKIIii;

nopiBHIo€ eneMeHTr VIA rpynu 3a iXHiM Miciem
y NEpiOINYHIN CHCTEMI 1 EIEKTPOHHOIO OYI0BOIO
aToMiB, (hi3MYHI Ta XIMiUHI BITACTUBOCTI iXHIX CIOJYK,
npocti pedoBuH Okcureny ta Cynbdypy, XimMiuHi
BJIACTUBOCTI KOHIICHTPOBAHOT 1 po30aBiieHOT
CyJb(haTHOI KHCIOTH

BHU3HAYAE CyIbOia-, CyTb(iT-i0HN B PO3UHHAX;

PO3B’fA3y€ EKCIICPUMEHTAIbHI 3a/1a4i, 00Upalouu i
OOTPYHTOBYIOUH IIJIaH JAOCIIiPKEHHS;

004YHCIIIOE KUTBKICTh PEYOBHHH, Macy abo 00’ em
MPOIYKTY peaKiiii 3a BiZIOMOIO KiIBKICTIO PEYOBHHH,
Macor abo 00’€MOM peareHTa, 1o MICTUTh JIOMIIIIKH,
o0uparouu i O0TPYHTOBYIOUH CTIOCIO PO3B’ I3aHHS,

AOTPUMYETHCS PaBHJI O€3MIEUHOT0 TTOBOHKEHHS 3
PO34YHMHOM CyJIb()ATHOT KUCIIOTH, IIPABUII OS3MEKHU i
Yac BUKOHAHHS XIMiYHOTO €KCIIEPUMEHTY.
IiHHicHM KOMIIOHEHT

BHIOBJIIOE CY/IZKEHHSI 10710 010JI0TT4HOT poJti
Oxcwureny, Cynbhypy Ta iXHiX CIIONYK;

OL[HIOE 3HAUYEHHSI KUCHIO T4 030HOBOT'O 1Ay IS
JKUTTSI OPraHi3MiB Ha 3eMIli, €KOJIOTIYHY HeOe3IeKy

ioau. Di3ioNoTivHA Iisl CIPKOBOIHIO.

Cynedyp(IV) okcun i cynbdiTHa KHCTOTa, iXHI
OKHCHO-BiJTHOBHI BJIaCTHUBOCTI.

Cynedyp(VI) okcua. CynbdarHa KucioTa.
®i3uyHi Ta XiMiYHI BIACTUBOCTI KOHIICHTPOBaHOI
cynbhaTHOl KHCIOTH. ['IrpoCKOMiuHI BIaCTHBOCTI.
Couri cynbatHoi KHCTOTH. 3aCTOCYBaHHA CyIb(haTHOL
KHUCJIOTH Ta 11 COJICH.

3aranbHi HAYKOBI MPUHIUIN XiMIYHOTO
BAPOOHUIITBA: BUOIp CHPOBUHHU, TETUIOOOMIH,
MPOTHTEYist, Oe3MepepBHICTb, KOMIT I0TePH3AIIis
BUPOOHHYMX TPOIICCIB.

[IpomucioBe BUpOOHUIITBO CyNb(haTHOI KHCIOTH.

OxopoHa HABKOJIMIITHROTO CEPEIOBHIIA BiJl 3a0py/THEHHS
MPOMUCIIOBUMH BUKUIaMU. KuctoTHi o,

JlaGopaTopHi gocaiau
1. XiMi4Hi BTaCTHBOCTI PO3BEACHOI CyIb(aTHOT
KHCJIOTH Ta CyIb(aTiB.
2, 3. SxicHi peakiii Ha cynbdin-, cynbdiT i0HU.

IpakTuyni podotn
1. Po3B’s13yBaHHs €KCIIEPUMEHTAIBHUX 3314 38 TEMOIO
,,Crionyku Cynehypy”.

HaBuaabHi mpoekTn
1. Kucenrb Ta xUTTS (IPOMHUCIIOBA EKOJIOTs).
2. [TongiiiHa poJIb 030HY B MPUPOII.




23

BUPOOHUIITBA CY/Ib(ATHOI KUCIIOTH; BILTHB KHCIOTHHX
JIOIIIB Ha JOBKIJIJIS,

POOUTH BUCHOBKH 1110710 (Di3i0JIOTi9HOT mil
CIPKOBOJIHIO, BIUIMBY PEUOBHH Ha HABKOJUIITHE
CEPEIOBUILIE 1 3I0POB’sI IO IUHH;

yeBigoMII10€ HeoOXiAHICTh 30€peKEeHHS BIACHOTO
3I0POB’S 1 MOBKUJIISA TP BUKOPHUCTAHHI XIMITHHIX
CTIONYK.

3HAHHEBHMIT KOMIIOHEHT

HA3UBa€ eleMeHTH VA Tpynu Ta iXHi CIONTyKH,
npocti pedoBuHu Pocdopy;

HABOJMTH MPUKJIAM OCHOBHUX TIPHPOIHUX
cnonyk Hitporeny Ta ®ocdopy, HiTporeHo- i
¢dhocdopoBMiCHUX T0OPHB;

MOSICHIOE JIOHOPHO-aKUENTOPHUI MeXaHi3M
YTBOPEHHSI KOBAaJIEHTHOTO 3B’ 513Ky B IOHI aMOHIIO;
kos1000ir Hitporeny ta ®ocdopy B mpupoi; 0CHOBHI
HayKOBI PUHIIMIT BUPOOHHUIITBA aMOHIaKY;
JifajabHicCHUIA KOMIIOHEHT

XapaKTepHu3y€ eJIeMEHTH IPYIH 32 IXHIM MicleM y
MEPIOUYHIN CUCTEMI Ta €JICKTPOHHOIO OY0BOIO
aToMma, mpocti pedoBuHU Docdopy (depBoHMIA, OLTHH,
yopHuii pocdop); pizudHi Ta XiMiUHI BIACTHBOCTI
a30Ty (B3aEMO/Iis 3 METaJaMH, BOJHEM 1 KHCHEM),
docdopy (B3aeMOJIis 3 KUCHEM, TaJIOTEHAMH,
MeTaJlaMH), aMOHiaKy (B3a€EMOJIisl 3 BOJIOKO,
KHCJIOTaMU, TOPIHHS Ta KaTaJliTHYHE OKHUCHEHHS),
coJicii aMOHi0 (B3aEMOJIIS 3 JIyraMu, COJISIMH,
PO3KJIaIaHHs MIPH HarpiBaHHi, T1Ipoi3); OKCUIIB
Hitporeny ta ®ocdopy (B3aemoais 3 BOJIOIO, JIyTaMH,
OCHOBHUMHM OKcHJIaMHu), opTodocdarHoi kuciaoTu 1 ii
COJIei; TIOIIMPEHICTh EJIEMEHTIB Ta TXHIX CIOIYK Y
NPHUPOJI, HITPOreHo- 1 pochopoBMicCHI MiHEpasIbHI

Tema 4. Eniement VA rpynu
3arajpHa XapaKTEPUCTHUKA EIIEMEHTIB V-A TpyIH.
[Mommpenicts ix y npupoai. bionoriuna pons
Hitporeny i ®ocdopy

Azot. Cxian MoneKynu i OymoBa pe4oBHUHHU.
®di3uuHi Ta XiMi4HI B1acTHBOCTI. JJoOyBaHHS,
3aCTOCYBaHHSI.

Awmomniak. Cxiag MOJIEKYIH i 0y10Ba pEYOBHHH.
®di3nuHi Ta XiMiyHi BaacTuBocTl. Di3ioorivyna mist
amoniaky. JlabopatopHi ciocobu 100yBaHHS aMOHiaKYy.
O6opoTHi i HeoOOPOTHI peakiii. XiMi4Ha piBHOBara.
YMoBH 3MimeHHs XiMigHOI piBHOBard. [Ipuaiun Jle
[arenpe. KepyBaHHS XIMIYHUMHU TIPOIECAMH: 3MiHA
MIBUIKOCTI peakiii Ta 3MIIIeHHs XiMiYHOI piBHOBAarH.
CuHTE3 aMOHiaKy B IPOMHUCIJIOBOCTI.

Coni amoniro. @i3nyHi Ta XiMi4HI BIACTHBOCTI.
SIkicHa peakxiiisi Ha 1OH aMOHiI0. 3aCTOCYBaHHS
aMOHIaKy Ta coJIel aMOHilO.

Hitporen(Il) oxcun i nitporen(1V) okcna. ®izuuni
Ta XiMIi4HI BJaCTUBOCTI: OKUCHO-BiTHOBHI, BiTHOIIICHHS
JIo Boau Ta JiyriB. Di3ioNoriyHa JIisl Ha OpraHi3M. 3aXUcT
JOBK1UIS BiJ okcuiB HiTporeny.

Hitpatna kuciora. ®@i3uyHi Ta XiMi4HI BIACTHBOCTI
PO3BECHOT Ta KOHIIEHTPOBAHOI HITPATHOT KUCIIOTH.
SIkicHa peakiisi Ha HITpaT-iOHU. 3acTOCYBaHHS

Po3paxynkosi 3agaui
1. O6uncneHHs BUXOAY MPOIYKTY BiJ TEOPETUIHO
MOJKJIMBOTO.

JemoHcTpanii

1. JloOyBaHHS aMOHiIaKy peaKIliero OOMiHy.

2. Po3unnenns amoniaky y Bozi ( "donran") .

3. Bzaemosis aMOHiaKy 3 TiPOTeH XJIOPHIOM.

4. TepmigHe pO3KIaIaHHS COJNIEH aMOHIIO.

5. B3aemonist po30aBieHOl Ta KOHIIEHTPOBAHOT
HITPATHOT KUCIIOTH 3 MIJJIIO.

6.CniasiaxyBaHHSI CKUIMJAPY B HITPATHIM KUCIIOTI.

JlaGopaTopHi gocaiau

1.flxicHa peakiiis Ha aMOHi-10H.

2. SIkicHa peakiiisi Ha opTodocdar-ioH.
3.03HaifomIIeHHS 13 3pa3KaMy HITPOreHo- 1
(hocopoBMiCHUX TOOPHB.

HpakTuyni podoTn

1. JToOyBaHHs aMOHIaKy Ta JOCHIIU 3 HUM.

2. BuzHaueHHs1 MiHEpaJIbHUX JOOPUB.

3. Po3B’s13yBaHHs eKCIIEPUMEHTAIBHUX 337124 32
temoro "Cronyku Hitporeny ta ®@ocdopy".

HapuanbHi npoekTn

1. 3MeHIIeHHS BMICTY HITpPaTiB B IPOLYKTax
Xap4uyBaHHS y JIOMaIIHIX YMOBaX.

2. MinepabHi 100pHBa: MO3UTHBHI 1 HEraTUBHI
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no0puBa;

MOSICHIOE YTIJIMB PI3HUX YUHHUKIB Ha 3MILICHHS
XiMigHO{ piBHOBArH;

A00upae yMOBH 3MiIIEHHS XIMIYHOI PiBHOBaru
00OPOTHHX MPOLECIB HA OCHOBI MPUHIHITY
Jle llaTenbe;

CKJIATAE CIIEKTPOHHI Ta eJIEKTPOHHO-TpadivHi
¢dopmynu aromiB Hitporeny i @ocdopy; piBHIHHS
BIJIMOBITHUX XIMIYHHUX pEakKIliii, CXeMH €JICKTPOHHOTO
0alaHCy OKHCHO-BITHOBHUX PEaKIIiii;

MOPiBHIOE €JIEMEHTH V-A TPYIH 32 IXHIM
MOJIOKECHHAM Y TIEPIOAMYHIM CUCTEMI Ta eIIEKTPOHHOIO
OyZ0BOIO aTOMIB, (hi3W4HI Ta XiMiYHI BIIaCTHBOCTI
cnonyk Hitporerny i @ocdopy, mpocTi pedoBHHH
dochopy, BIaCTHBOCTI KOHIIEHTPOBAHOI 1 pO3BEICHOT
HITpaTHOT KMCIIOT (PO3KJIalaHHs Ha CBITJI Ta MpU
HarpiBaHHi, B3a€EMOJIis 3 METAIAMH Ta JIETKUMU
HEMeTalaMH, OCHOBHUMH 1 aM(OTEPHUMHU OKCHUAAMHU
Ta TIAPOKCUIAMH, COJISIMH, JTisl HA OPTaHiYHiI CTIOYKH);

BH3HAYAE aMOHil-, HITpaT- i opTodocdar-ioHu;

nepeadayae eKoNOTiuHi mpodIemMu, OB’ A3aHi 3
BUKOpUCTaHHAIM (hocdaTiB;

00YMCITIOE BUXiJ TPOAYKTY BiJl TEOPETHYHO
MOJKIIUBOTO, OOMPArOUH 1 OOTPYHTOBYIOUH CIIOCIO
O3B’ sI3aHHS,

JOTPUMYETBHCS TIPAaBUI OE3MEYHOTO MOBOKEHHS 3
aMOHIaKOM 1 p030aBIIEHOO HITPATHOIO KUCIIOTOIO;

IUIAHY€ TA BUKOHY€ EKCIIEPUMEHTAIbHI
JOCTIKEHHS.

IiHHicHM KOMIIOHEHT

BHUCJIOBJIIOE CYsKEHHSI 11010 3HAYCHHS MOHATTS
«BHIX1J] IPOLYKTY» JUISL OL[IHFOBAHHS €(PEKTHUBHOCTI
BHPOOHMIITBA;

ouiHioe BB cnoiyk Hirporeny ta @ocdopy Ha
JOBKIJIJIS 1 3M0POB’ s JIFOIMHH; 3HAYEHHS HITPOTreHO- i

HITpaTHOI KUCJIOTH.

Hitparu. ®i3uuHi Ta XiMi4HI BIACTHBOCTI: PO3KJIAIaHHS
nipu HarpiBaHHi. Hitputu. [IpoGnema BMicTy HIiTpaTiB i
HITPHUTIB y Xap4OBHUX MPOIYKTaX. 3aCTOCYBaHHSI
HiTpariB. Konoooir Hitporeny B mpupo/i.

®docdop. Ipocti peuoBuru Dochopy. Dizuuni Ta
ximiuni BmacTuBocTi. [loOyBanHA. 3acTocyBaHHS

ocdopy.

®Dochop(V) okcua. DizuvHi Ta XIMiYHI BIACTHBOCTI.

3acrocyBanus. OprodocdarHa kucnora, ii comi. SkicHa
peaxiiist Ha oprodochar-ionu. Komoobir @ochopy B
MIPUPOII.

Hitporeno- i hocopoBMicHI MiHEpaTbHI JOOPHBA.
[Ipo6GiremMa 0XOpOHM TOBKUUIA TTPU BUKOPHUCTAHHI
MiHEpaJILHUX JOOPUB.

HACJIIJIKA 3aCTOCYBaHHSI.
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(hochopoBMICHIX AOOPHB IS T ABUIIICHHS
BPOKaWHOCTI CIILCHKOTOCTIOIAPCHKUX KYJIBTYD;
€KOJIOTiYHY HeOe3MneKy XiMiYHIX BUPOOHHMIITB;

KPUTHYHO CTABUTHCS JI0 TPOOIIEMH BMICTY
HITPATIB 1 HITPUTIB y XapUOBHUX MPOAYKTaX;

OOTPYHTOBYE 3aCTOCYBaHHS a30Ty, pochopy Ta
crionyk Hitporeny, ®ocdopy;

PoOMTH BUCHOBKH 110710 01010T14HOT poJti
Hitporeny i ®ochopy;

Tema 5. EstemenTn IVA rpynnu

3HaHHEBMIT KOMIIOHEHT

Ha3uBa€ eineMeHTH [VA rpynu Ta iXHi CioyKu
npocti pedoBuHu KapOony ta Cuiiniro;

HABOIUTH MPUKJIATN OCHOBHUX MTPUPOJAHUX CHOIYK
Kap6ony i Cuiitiito, CUIiKaTHUX MaTepialiiB;

(opMyJTr0€ 03HAUCHHS aICOPOIIIT;

nosicioe Gionoriuny posis Kap6ony Ta Cuninito;
CYTb SIBUIIIA aJCOPOLIii; MAapHUKOBOTO e(eKTy;
k0J1000ir KapOony B mpupoi.
HissnbHiCHUH KOMIIOHEHT

XapaKTepu3ye eJIEMEHTH IPYIH 32 IXHIM MiClIEM y
MEPIOAUYHIN CUCTEMI Ta €JICKTPOHHOIO OY0BOIO
aToma, ipocti peuoBrHu KapOony (anmas, rpadir,

3aranbHa XapakTepucTHKa eneMeHTiB [VA rpymu.
[Mommwmpenicth ix y npupoi. bionoriuna pons Kapbony
Ta CUIIILIO.

Kap6om. IIpocti peuounu KapOony Ta ixHs
OynoBa. ®i3uyHi Ta XiMIYHI BIACTUBOCTI. SIBUIIE
azcopOrii.

Kap6on(II) oxcup - Ta kapooH(IV) okcun. Cxnan i
OynoBa MoJieKyIL. - Di3uyHi Ta XiMIYHI BJACTUBOCTI.
®diziosorivHa Jisi Ha XKUB1 OpraHi3Mu Ta 010JI0TiYHA
poib kapOoH(IV) okcuny. CriocoOu 100yBaHHS.
3acrocyBaHHs. [lapHHKOBHIA eEKT.

Kap6onarna kucnora. Kapbonartu ta
rigporenkapOoHaTH. XiMi4Hi BIaCTUBOCTI.

Po3paxynkosi 3axaui
1. Po3zpaxyHKu 32 TEpPMOXiMIYHUMH PiBHSIHHIMH.

JemMoHcTpanii

2. Kpucranivni rpatku anmasy Ta rpadiry.

3. AzcopOr1isi ak THBOBaHUM BYT1JISIM PO3YHMHEHUX Y
BOJIi OapBHHUKIB ((PYKCHH, JTAKMYC TOIIO).

JlabopaTopHi nocaian

1. IlepeTBopeHHs KapOOHATIB Y TiiPpOreHKapOOHATH 1
HaBIaKH.

2. SIxicHa peakuis Ha KapOOHAaT- i rigporeHKapOoHaT-
aHIOHMU.
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kap6in) 1 Cuinito (KpucTamiaHuil 1 amopQHmi
CWIiNii), i3udHI Ta XiMiYHI BIACTHBOCTI BYTJICITIO
(B3aeMozis 3 MeTaamMH, HeMeTajlaM1, OKCHIaMH
MeETaJiB, BOASHOIO MapoI0) Ta CHIIIII0 (B3aEMOJIIS 3
MeTajJaMH, HeMEeTaJaMu Ta pO3YNHAMH JIYTiB);
kapOoH(Il) oxcuny (TopiHHS, B3aEMO/IS 3 OKCHUAAMU
MeTaTivyHuX eneMeHTiB) 1 kapooH(IV) okcumy
(B3a€MOJIis 3 BOJIOKO, OKCUIAMH, JIyTaMU, BYTJIEIEM,
Marsiem), cuitii(IV)okcuay (B3aemMoist 3 MarHiem,
ByTIereM, (hTOPUAHOIO KUCIOTOI0); OCOOIUBOCTI
KapOOHATHOI KACIOTH (B3a€MOIIS 3 KHCIIOTAMH,
PO3KJIaaHHs MPH HArpiBaHHi) Ta CUITIKaTHOT
(B3aemoJist 3 MarHieM, ByTIIEIeM, - TOPHIHOO
KHCIIOTOI0), criocodu no0yBanHs kapOoH(II) i
kap6oH(IV) okcunis;
nomupenicts Kapbony, Cuiimiro Ta iXHIX CIIONYK y
MPHUPO/Ii; 3acTocyBaHHsI cronyk KapOory ta Cuimitito,
rairy3i 3aCTOCyBaHHS CHUTIKATHUX MaTepialiB;
CKJIATAE EJIIEKTPOHHI Ta eNeKTPOHHO-TpadivHi
¢dopmynu aromiB eneMeHTiB [VA rpynu, piBHIHHS
BiJIMOBITHAX XIMIYHHAX peakiliid, CXeMH eIeKTPOHHOTO
OaraHCy OKMCHO-BITHOBHHX PEaKIlili;  TMOPiBHIOE
HEMeTaliyHi BIacTUBOCTI eneMeHTiB [VA rpymuy,
npocti pedoBunu KapOony ta Cuiiniro;

Aodupae caMocTiiiHO TabopaTOpHUit mocy st
noOyBanHs kapOoH(IV) okcry Ta eKCIIepUMEHTAIBHO
AOBOMTH HOTO BIaCTHBOCTI;

BHKOHY€ 004HCJIEHHS 32 TEPMOXIMIYHUMHU
PIBHSHHSAMU;

PO3B’sA3y€ eKCIIEPUMEHTANIbHI 33/1a4i i3
JIOCTTIDKEHHS BIIACTUBOCTEH KapOOHATIB 1 CHIIIKATIB;

BHM3HAYAE HASBHICTD IJIPOreHKApOOHAT- Ta
CHJIIKAT -10HIB B pO3YMHAX;

JOTPUMYETHCS IIPaBIIT OE3MEKH il Yac BUKOHAHHS
XIMIYHUX JTOCIHIIB.

BzaemoneperBopeHHs KapOOHATIB i
rizporenkap6oHaris. [lommpeHnicTs kapOOHATIB y
npupoi. 3actocyBannsa. Komoobir Kapbony B mpupoi.

Curimiid. IIpocti pewoBran CHITIIIIO Ta TXHS
OynoBa. ®i3uyHi Ta XiMiYHI BIACTHUBOCTI. 3aCTOCYBaHHS
CHITILIIO.

Cuniuiiti(IV) oxcna. Cximan i OymoBa pe4oBHHH.
®i3uyHi Ta XiMiYHI BIACTUBOCTI. 3aCTOCYBaHHS.

CutikaTHa kucioTa. di3uyHi BIaCTUBOCTI.
Cunikaty npupoaHi i mrydHi. CHTiKaTHI MaTepiau:
CKJIO, IIEMEHT, KepaMiKa.

3. SlkicHe BU3HAYEHHS Y PO3YMHAX CHITIKAT-aHIOHY.
4. O3HaifomJIeHHS i3 3pa3KaMy MiHepaliB.

IIpakTH4yHi podoTHn
1. JoGyBanns kapOou(IV) okcumy Ta mociiTKeHHs
1oro BaacTUBOCTEH. PosmizHaBaHHs KapOOHATIB.

HaBuyanbHi npoexkTn

1.He3BuuHi BIIaCTUBOCTI 3BUYAMHUX €IEMEHTIB
(Kap6on, Cunitii).

2.Cy4acHi BUAM CKJIa Ta HOTO 3aCTOCYBaHHS.
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IiHHicHMi KOMIIOHEHT

OLiHIOE TIPAKTUYHE 3HAUCHHS SBUINA aJCOPOLii,
HACJIJIKA TAPHUKOBOTO e(heKTy ISl TIaHETH;

POOUTH BUCHOBKH III0710 0i0JIOTIYHOTO 3HAYEHHS
Kap6ony Ta Cuininito; BracTuBocTei crionryk Kapoony
ta CUITiio Ha OCHOBI €KCIIEPUMEHTATIBHUX
JIOCJIIDKEHD;

BHCJIOBJIIOE CY/sKE€HHS 1010 BIUIUBY OKCHUIIB
KapOony Ha moBkiist Ta ixHIO (i3ionoriyny aito;
3actocyBaHHs crionyk Kapoony Ta Cuiiiito B TEXHIIll
Ta Pi3HUX TaTy3X TPOMICIOBOCTI.

Po3zoin ITI. Memaniuni enemenmu ma ixui cnoayku

Tema 1. 3azanvhi 6idomocmi npo MemaiiyHi enemeHnmu ma Memaiu

3HaHHEBMIT KOMIIOHEHT

Haszueae S-, P-, d-MeTanivHi elneMeHTH;

¢opmynroe 03HaAUYEHHS KOPO3ii;

NOSICHIOE YTBOPEHHSI METATIIYHOTO 3B’ SI3KY; OYZI0BY METaliB,
MPUHIMI POOOTH TaTBBAHIYHOTO EIEMEHTa; CYTh XIMIYHOT Ta
EJIEKTPOXIMIYHOT KOPO3ii; 3aXHCT METAJIIB BiJ] KOPO3ii;

HAB80OUMb NPUKIAOU METAINIYHHUX PY/I, CTIIABIB.
HissnbHiCHUH KOMIIOHEHT

cKaaoae eNeKTPOHHI Ta rpadidHO-eNeKTPOoHHI opMynn
aTOMIB METaJIiYHUX €JIEMEHTIB; PIBHSHHS XIMIYHUX pEaKiii, sKi
OIMUCYIOTh XIMIYHI BIIACTHBOCTI METAJIB, Ta CXEMH EIEKTPOHHHX
OaJtaHCiB 10 HUX;

Xapaxmepu3ye Miclle MeTAIIYHNX EIEMEHTIB y epioJuyHii
cucreMi; xapakTepHi Qi3u4Hi Ta XiMiUHI BIACTUBOCTI METAIliB
(B3aeMoyIist 3 HEMETaNaMH, BOIOT0, JTyTaMu (IS IIWHKY Ta
IIOMIHII0), KUCIIOTaMH, COJISIMU Y PO34MHAX ), iX MOLIUPEHHS Y

Micre MeTamYHNX eJIeMEHTIB Y TIepIiOIHYHIN
crctemi. OcoOMBOCTI OyI0BH IXHIX aTOMIB.
[NommpeHHs y npupoi.

Mertanu. Metaniunuii 38’ 130K. XapaKkTepHi
¢i3n4HI Ta XIMiYHI BIACTUBOCTI METAIIB: B3AEMOJTIs 3
HeMeTalaMH, BOJIOKO, JIyraMH (JUTs IIMHKY Ta
AIFOMIHI0), KHCJIOTaMH, PO3YUHAMH COJIEH.

lanpBaHIYHUHN €TIEMEHT.

Koposzist metaniB. Buau kopo3ii: xiMiuHa i
enekTpoxiMiyHa. CriocoOu 3aXUCTy Bij KOpPO3ii.

IToHsATTS TIpO CIUTaBH.

3aranpHi criocobu 100yBaHHS METaliB i3
pya. [lousTTa npo MeTanyprito:
MiPOMETATYPTis, TIPOMETAIYPris,
€JIEKTPOMETAITYPTisl, MIKpOOiOMeTaypris.
EnexTtponiz 6e30KCUreHOBUX COJIel Y po3IiaBax

Po3spaxynkosi 3a0aui
1. OGuucneHHs 3a PiBHAHHAMHU XIMIYHHX peakilii
MIXX METaJIOM Ta CIJUTIO B PO3UHHI.

Jlemoncmpauii

1. Mojierni KprCTaliYHAX TPATOK METANIB.

2. Bzaemopmis 3amiza 3 3 kynpym(ll) cymedarom i
AIFOMiHIH Cylb(haTOM y BOAHUX PO3YHHAX.

3. Bzaemosis MeTaiiB 3 HEeMeTaJIaMHU.

4. Jlocmimy, 10 UTIOCTPYIOTH KOPO3il0 METaIiB Ta
CIoCcOOM 3aXUCTY Bif Hel.

5. Bgzaemopmis 1mHKY (amoMiHIIO) 3 HaTpiit
T'1JIPOKCHJIOM Y PO3YHHI.

JladopamopHi docriou

1. OsnailomneHHs 31  3pa3kaMHd  METaliB,

MPUPOJHUMH CIIOJTYKaMH METAIIYHUX EJIEMEHTIB,
CIIaBAMH.
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TIPUPOIL;

npocHO3y€e MOXKITUBICTD TIepeOiry peakiiii 3a psaom
AKTUBHOCTI METAJIIB;

0ompuMy€embcs IPaBUI OE3MEKH i1 Yac BUKOHAHHS
XIMIYHHUX JOCHIIIB;

P036’°A3ye 3aa4di Ha OCHOBI 00YHCIICHB 32 PIBHSIHHAM peaKiii
MDXK METaJOM Ta CIJUTIO y PO3YrHi, 00Mparoyn i 00T pyHTOBYIOUH
Croci0 po3B’si3aHHS.

LinHicHN KOMIIOHEHT

OYiHI0€ TIPAKTUYHE 3HAYCHHS METAIIB;

BUCNIOBTIIOE CYOHCEeHHs TIPO HACTIIKA KOPO3ii MeTaliB;
010JI0TI4HY POJIb METATIYHUX CIICMCHTIB;

06tpyrmosye (Ppi3ndHi i XiMIYHI BIACTHBOCTI METATITHAX
€JIEMEHTIB €JIEKTPOHHOK 0YTOBOIO iXHIX aTOMIB.

1 BOTHUX PO3YHHAX.

2. B3aeMogist MeTalliB 3 KHCIIOTaMHU B PO3YMHAX.
3. Bzaemopis MeTamiB 3 COJISIMH B pO3UMHAX.

Haguanwvni npoexmu

1. AKyMyJISITOpH TSI MOOUTBHIX TeseOHIB.

2. MoHn BaKKMX MeTATIYHMX €IEeMEHTiB i 370poB’s
JIFOIVHHL.

3. BionorigHa poih METAIIYHUX €JICMEHTIB.

4. CriaBy y TPaBMATOJIOTT.

5. ¥OBenipHi crmaBy.

6. MikpobiomeTamypris.

7. JloOyBaHHS METaJIiB HAIBUCOKOI YUCTOTH.

Tema 2. Mertauiuni exementu IA — IIIA rpyn

3HAHHEBHMIT KOMIIOHEHT

Hazusae wMetamiudi emementun [A — IIIA rtpym Tta ixHi
CTIOJIYKH;

nosicHioe amMOTEPHICTh AFOMIHIN TIPOKCHITY; CYTHICTh TBEPOCTI
BO/JIM;

HasoOumv npuxkiaou TpUpoIHUX crnoiayk Harpito, Karito,
Marniro, Kambigito, ANOMIHIO; CIIJIaBIB Mardifo Ta aglOMIHIIO;
KaJliHHUX J0OpUB.

JifajabHiCHUIA KOMIIOHEHT

ckaadae enekTpoHHo-rpadiuni (opmynu aromiB Harpiro,
Kamito, Marnito, Kainbito, AnoMiHiO; PIBHAHHSA XiMiYHHX
peakiiii, sSKi OMUCYIOTh XIMIYHI BJIACTUBOCTI HATPIIO, KaIifo,
MarHiro, KaJbliilo, ajJlOMIHII0, Ta CXEMHU CJIEKTPOHHUX OayaHCiB
70 HHX;

NOpi6HIOE BIACTUBOCTI OKCHAIB 1 TIAPOKCHIIB JYXHHX,
JyKHO3eMeNIbHUX eJIeMeHTiB, MarHiro Ta AJIOMiHiI0;

xapaxmepusye momupeHHst enementis IA — IIIA rpyn y
mpuponi; ememeHtu Harpii, Kaniii, Marniii, Kanpmiid,
AnromiHif 3a IXHIM MicleM y epiouuHiil cuctemi Ta 0yZ0BOIO

3aranpHa XapaKTePUCTHKA XIMITHIX
enemeHTiB IA rpynu. Hatpiii i Kaniif — Tumosi
MPEJCTAaBHUKH JTY)KHUX €JIEMEHTIB, MOIIUPEHHS
ix y mpupoi.

®i3nyHi Ta XiMiYHI BIACTHBOCTI HATPIIO 1
KaJIiio: B3a€MOJIisl 3 HEMETAJIAMH ¥ BOJIOIO,
BIJTHOIIIEHHS 10 KUCJIOT.

Crionyku Harpiro i Kaniro (okecnan,
TiZIPOKCH/IM, COJIi), IX 3acTOoCyBaHHs. bionoriuHa
poinb Hatpito 1 Kadmiro.

3aranpHa XapaKTePUCTHKA XIMIYHIX
enemeHTiB IIA rpyru. MarHiit i Kaneiii sk
eneMeHTH [IA Tpynu, mommpeHHs iX y MPHPOII.

®di3uyHi Ta XiMiYHI BJIACTUBOCTI MarHio 1
KaJblIil0: B3aEMOZIs 3 HEMETaJIaMH, BOJIOIO,
KHCJIOTaMH, COJISIMH.

Crnonyku Kanpitiro Ta Marsito (okcuy,
rigpokcuny, coni). TBepaicTs Boau i ciocodu ii
ycyHeHHs. biojoriuna pons Marsito Ta

Pospaxynkosi 3a0aui
1. Po3paxyHK# BMiCTy KOMITOHEHTIB CyMIIITi
METaiB.

Jlemoncmpauii

1. 3pasku npupomnux cnoiayk Hatpito, Kariro,
Maruniro, Kanbliro, AJIFOMiHIO.

2. F'opiHHS MarHiro B KUCHI.

3. B3aeMomist HATPIfO i KaJbIIito 3 BOJIOKO.

4. 3abapsnenHs nonym’st comsmMu Harpito, Kaurito,
Kanpmiro, Marsiro.

5. MexaHi4Ha MiI[HICTb OKCHUIHOI IUTIBKU aJIFOMIHIO.
6. YCyHEHHS TBEpPIOCTi BOJIH.

JladopamopHi docriou
1. JloOyBaHHs aJIOMIiHIA TiIPOKCHUAY 1 JIOBEICHHS
fioro aMmoTepHHUX BIACTUBOCTEM.

Ipaxkmuuni pooomu

1. XimiuHi BJaCTHBOCTI TiIPOKCHIIB METaIIYHUX
enemeHTiB [A — IIIA rpym.

2. Po3B’s13yBaHHs €KCIIEPUMEHTAILHUX 33]1a4 3 TEMU
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aToma; (Di3UYHI Ta XIMIYHI BIACTHBOCTI HATPir0, Kajlito, MarHio,
KaJbllifo, aTIOMIiHII0O Ta HalBaXMBIKMX crnonyk Harpiro,
Kaiiro, Maruiro, Kanbiiro, AaroMiHio;

EeKCNepUMEHmMAaibHO  6U3HAYAE  WOHU
Marsiro, KanbIiito Ta AJFOMIHIIO Y COMISX;

dompumyemspcss TpaBul O€3MEKH TMiJ Yac BUKOHAHHS
XIMIYHUX JTOCIIiiB.

064uyca0¢ BMICT KOMIIOHEHTIB CyMillli MeTaliB, oOUparoyn i
OOIPYHTOBYIOUH CIIOCIO OOUUCIICHHS;

Harpito, Karriro,

po38’a3y€  eKCIepUMEHTaNnbHI  3ajgadi, oOuparoud i
OOTpYHTOBYIOUH CITOCIO PO3B’A3aHHSI.
LinHicHN KOMIIOHEHT

00TpyHmMosye 3aCTOCYBaHHS MeTalliB, YTBOPEHHX

MertamiyauME enemeHTamu A — IIA rtpym, i cmomyk mmx
CJIEMEHTIB IXHIMH BIACTUBOCTSIMHE; POJIb KANIHHUX TOOPHUB;

BUCTIOBTIOE CYOJHCEHHs TION0 MPOOIeMU TBEPAOCTI BOIAU Y
MTPOMUCIIOBOCTI ¥ TOOYTI.

Kamsmito. 3actocyBannsa cnonyk Kambitito 1
Marsito.

Ammominilt. XapakTeprucTrKa eJIeMeHTa.
[TommpeHHs B IPUPOII.

®di3uyHi Ta XiMiYHI BIACTUBOCTI aJIFOMIHIIO;
B3a€MO/Iisl 3 HEMETaJIaMH, BOJIOK0, KUCJIOTaMH Ta
Jyramu, OKCUIaM{ METAJIIYHAX €JIEMEHTIB.
Oxcup i rizpokcu; ANIOMIHIIO SIK aMOTepHi
CITOJTYKH. 3aCTOCYBAHH CTIONYK AJTIOMIHIFO.

«Mertaniuni enementu IA — IIIA rpymy.

Haguanwvni npoexmu

1. YmumB XOpcTKOi BOAM Ha 370pOB’Sl JIOAWHH,
moOyTOBI IPHUJIAAX 1 TEXHIYHI KOMYHIKaIIii.

2. CyyacHi CHHTETHUYHI MHIHI 3aCO0H 1 KOPCTKICTb
BOJIH.

3. Homm Harpiro i
€JIICKTPOJIITIB KPOBI.

4. MiHepasbHi PEYOBUHH Ta iXHSA POJIb B OPTraHi3Mi.
diziomoriuHa ponb, 100OBa TMOTpeda, KEPEIo
MiHEpaJIFHUX PEUOBHH.

5. besmneuHicTh/HEOE3MEUHICTh AHTHUIIEPCIIPAHTIB,
{0 MICTSATH COMIl AJIFOMIHIO.

6. [lepeBaru BrpoOiB 3 aHOTOBAHOTO AFOMIHIIO.

Kamiro sk CcKIagHUKA

Tema 2. ®epym. 3aiizo

3HaHHEBMIT KOMIIOHEHT

Haszusae cnomyku OepyMy; OCHOBHI HAYKOBI IPHHIIHIIH,
CHpPOBHHY Ta €Talli BUPOOHHIITBA YaBYHY Ta CTalli;

HagoOums npuKIaou NpUpoaAHuX cronyk depymy, cruiaBis
3ajisa.
JifajabHiCHUIA KOMIIOHEHT

ckaadae ENeKTPOHHY Ta TpadidHO-eNeKTPOHHY (opMymn
atoma @DepyMy; pIBHSHHS XIMIYHHX peakilifi, fKi OMHCYIOTh
XIMiYHI BIIacTHUBOCTI 3aii3a, JOOYBaHHS 4YaBYHY i CcTaili, CXeMHU
CJIEKTPOHHHUX OAJIaHCIB 710 HUX;

nopienioe BIACTUBOCTI OKcuiB 1 TigpokcuaiB @epymy(Il) i
(11D);

xapaxmepuzye OepyMm 3a Horo micuem y nepiognyHin
cucTeMi Ta Oy10BOKO aroma; (Di3uuHI Ta XIMI4HI BJACTUBOCTI
3aiiza ta cionyk @epymy(1l) i (I1I); sixicHi peakuii Ha HoHM
Depymy(Il) i (I11); mommpennst @epymy B IpUpoi;

®epyM. XapakTepUCTHKA €JIEMEHTA.
[omupenns B npupoi. bionoriyxa pos.

®di3uyHi i XIMIYHI BJIaCTUBOCTI 3aJ1i3a:
B3a€EMOJIisl 3 HEMETalaMH, BOJIOI0, KHCIOTaMH,
COJISIMH.

Crionyku @epymy(1l) i (I1I): okecnan,
rizpokcuny, comi. ['apomnis coneit @epymy(1l) i
(IIT). AxicHi peakmii Ha Hiorn @epymy(1l) i (I1I).
3acTtocyBaHHs cionyk Pepymy.

BupoOHuITBO 321132 Ta HOoro CIuTaBiB.
JlomenHuit mponec BUpOOHUIITBA YaBYHY, HOTO
ximi3m. Crans. [Ipsme BinHOBIEHHS 3ai1i3a 3
pyau. IIpomuciiose 1o0yBaHHS 3a1i3a — OCHOBa
4yopHO1 MeTanyprii. Ekonoriuni npo6iiemu, 1o
MOB’513aH1 3 METAYPri€lo, NUISIXHU 1X
PO3B’I3yBaHH.

Jemoncmpauii

1. [IpuponHi cnonyku Pepymy.

2. CniatoBaHHSI 3aJ1i3a B KHCHI.

3. XapakrepHi peaxuii Ha Woru @epymy(1l) 1 (1I1).

4. 3pa3ku cIUIaBiB 3aji3a.

5. Oxkucuenns ¢epym(Il) rigpoxkenay no dpepym(IIl)
T1IpOKCUITY.

JladopamopHi docriou

1. HobyBanns depym(Il) i depym(Ill) rizpokcuais.
B3aemois iX 3 KUCIIOTaMH.

2. BigHoBmoBanbHi BrnactuBocti Hony depymy(Il)
(B3aemonist pepym(Il) cynbdarty 3 po3unHom Kadmiit
MepMaHraHaTy B KUCIIOMY CEPeJIOBHIII, BIPTYaIbHO).
3. OxucHroBanbHI BiactuBOCTI Hony Depymy(IIl)
(B3aemonisi pepym(Ill) xmopuny 3 Kanmiii Hoaumom
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BHPOOHUIITBO YaBYHY Ta CTai;

excnepumenmanvio euznadae ionn Oepymy(Il) 1 (1II);

OompuMy€embcs IPaBUII OE3MEKH i1 Yac BUKOHAHHS
XIMIYHUX JTOCIIiiB.

038 s3y€ SKCIICPUMEHTANBHI 33]1a4i, 00Uparouu i
OOTPYHTOBYIOUH CIIOCi0 pO3B’A3aHHSI.
IiHHicHMi KOMIIOHEHT

00TpyHmMOBy€e 3aCTOCYBaHHS 3aJli3a Ta HOro CIUIaBiB;
HaHBa)KIIMBIII HAYKOBI IPUHIXIHN Ta ONTUMAJIbHI YMOBH
BUPOOHUIITB YaBYHY 1 CTai;

OYiHI0€ EKOJIOTIUHY HeOe3eKy BUPOOHHIITB YaBYHY 1 CTaIi;
BUCTOBTIOE CYOdHCelHs TIPo Oionoriyny poib OepymMy Ta Horo

CTIONIYK.

abo Hatpiit cynbpditom).

4. Tigponiz conert @epymy(Il) 1 (IID).

5. Bussnenns rioniB ®epymy(Il) y pozunHi.
6. Busisnenns tonis ®epymy(11l) y po3uuHi.

Tlpaxkmuuni pooomu
1. Po3B’si3yBaHHSl EKCHEPHUMEHTAJIbHHUX 3a1ad 3a
TeMor0 «MerTaiyHi eleMeHTH Ta iXHi CTTOTYKID).

Haeuanvni npoekmu

1. ®epym: @izionoriuna ponb, mobosa moTpeda,
JpKepena.

2. MapareHoBa CTallb.

3. Menyuna cTaib.

4. Be3kokcoBa METaTyprisi.

5. Cy4acHwii cTaH BUPOOHHIITBA YaBYHY 1 CTaii B YKpaiHi.

Po3ain IV. YV3araabHoBaibHe NOBTOPECHHS HANBAK/IUBIIINX NUTAHb KypPCy XiMil

Tema 1. OCHOBHI NOHATTS, 3AKOHM TA TeOPII XiMmil

3HAHHEBUI KOMIIOHEHT

(opMy.110€ BU3HAUEHHS OCHOBHUX 3aKOHIB
X1Mii; cydacHe BU3HAUEHHS MEePIOJUIHOTO 3aKOHY;
3aKOHY 3aJIeKHOCTI BIIACTUBOCTEH PEUOBMH Bif iX
CKJIaZy Ta Oy/IOBU; MOHSATH: €KBIBAJICHT, EHEPT1s
MoHI3awii 1 COPITHEHICTh /10 €JIEKTPOHA;
MPUHLIMIIB HaliMeH110i eHeprii Ta [laymni, npaBuio
I'ynna;

HABOJIUTH MPUKJIAIHU 130TOIIIB S-, P-, d-,
f- enemMeHTIB; pEYOBUHH CTAJIOTO Ta 3MiHHOTO
CKJIaJTy; 130MEPIiB; aJJOTPOITHUX BUI03MIH;

MOSICHIOE CYTh aTOMICTHYHOI'O BYCHHS,
OCHOBHUX 3aKOHIB X1Mii; Oy/I0By aToMa y CBITJIi
CYYaCHUX YsIBJIEHb; T€Opii XIMIYHOi Oy10BH
PEYOBUH; SIBUIIIA AJIOTPOIIi i 130Mepii; B3aEMHUMN
BIUIMB aTOMIB Y MOJIEKYJIi

JIMCKpETHICTh PEYOBUHH: aTOMHU, MOJIEKYIIH,
HoHH, paaukany. PiBHI CTpyKTypHOI oprasizamii
PEUOBHHH.

3Ha4YeHHs1 aTOMHO-MOJIEKYJISIPHOT'O BUEHHS /IS
po3BUTKY Hayku. OCHOBHI CT€X10METPHUYHI
3aKOHHM aTOMHO-MOJIEKYJISIPHOTO BUEHHs. 3aKOH
30epexeHHsI Macu pedoBHH. CTaICTh CKIaay
peuoBHH. PeUOBHHM CTAIOro Ta 3MIHHOTO CKJIAAy
(mampToH1IM Ta OepToian). Mexi 3aCTOCOBHOCTI
3aKOHY CTaJOCTi CKJIaJy PEYOBUH. 3aKOH
€KBIBAJICHTIB. 3aKOH 00’€MHHUX BiJHOIIEHb. 3aKOH
ABOTraipo Ta HACIIJIKU 3 HbOTO

[lepioguuHuii 3aKOH 1 Iepi0AMYHA CHCTEMA
ximiuyaux enementiB JI.I.Menneneena.

Micue I'igporeny, 1aHTaHOIIB 1 aKTUHOIIIB Y
nepioinyHiN cucteMi. XapakTepuUCTHKA XIMIYHOTO

Jemoncmpauii

1. TlpoctopoBa OymoBa Mojekyn (mozeni abo
KOMIT t0TepHa rpadika).

2. 3pa3ku  aJOTPOIHHUX
Cynbsdypy Ta Pochopy
3.IlepioguyHa cuctemMa XIMIYHHUX
IIKaJIa eJICKTPOHETaTUBHOCTEH.

Bujo3MiH  Kapbomny,

€JIEMEHTIB,

Haeuanwvni npoexmu

1.BigkpuTTs HOBUX XIMIYHUX €IIEMEHTIB.

2Un e wmexa Ilepiommunoi cucteMd —XIMIYHHX
eJIeMEeHTIB?

3. BaJIeKHICTL BIACTUBOCTEN PEYOBUH Bijl iX CKiIaLy, i
OymoBH SIK BUSIB MPUYMHHO-HACIIIKOBUX 3BMI3KIB Y

TIPUPOII.
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JissnbHICHUIT KOMIIOHEHT

CKJIAJIa€ CIICKTPOHHI Ta TpaivHO-EICKTPOHHI1
dbopmyiu aToMiB s-, p-, d-eJIEMEHTIB;
XapakTepu3ye Kinacudikairo XiMigHIX
€JIEMEHTIB 1 PEUYOBHH; CJIEKTPOHHY OYIOBY S-, -,
d-erreMeHTIB 3a X MMOJIOKEHHAM Y IePioaudHii
cuctemMi Ta OyaoBoro aTomiB; [iporeH,
JAHTAHOIU M aKTUHOIAM 3a 1X MiCIeM Y
MEePIOIUYHINA CUCTEMI; TOJIOBHI KBAHTOBI YHCIIA;

MPOTHO3Y€ BIACTUBOCTI €IEMEHTIB Ta TXHIX
CTIOMTYK (OKCHIIB 1 T1IPOKCUIIB) HA IMiICTaB1 MICIIs
eJIEMEeHTa B MepioquyHii cucTeMi Ta Oy10BU
aToMa;

00YHCJII0E EKBIBAJICHT eJIeMeHTa 32 (opMy-

JIOI0 Ta €KBIBAJICHT PEYOBUHHU 32 PIBHIHHAM
XIMIYHUX peakiii, 00’ €M ra3yBaTux peuoBHH

BHUBOJIMTH MOJICKYISIPHY (POPMYITy PEUOBUHH;

HinHicHMi KOMIIOHEHT

00rpyHTOBYE (QI3UYHY CYTh MEPIOTUIHOTO
3aKOHY; 3aKOHOMIPHOCTI 3MiH OCHOBHHX
XapaKTepUCTHK aTOMIB y MepioIUnYHIN cUcTeMI Ta
BILTMB iX Ha BJIACTMBOCTI XIMIYHUX €JIEMEHTIB;

OIIiHI0€ 3HAUCHHS OCHOBHUX 3aKOHIB XiMil,
MEPIOIUYHOTO 3aKOHY Ta 3aKOHY 3aJIe)KHOCTI
BJIACTMBOCTEHN PEYOBHH BiJ iX CKJIaay Ta OyJIOBH
JUIsL PO3BUTKY XIMIUHOI HAYKH;

BHCJIOBJIIOE CYAKEHHSI TIPO POJIH
MEPiOUIHOTO 3aKOHY B CYy4aCHOMY
MIPUPOJIO3HABCTBI Ta 3HAYSHHS 1HITUX 3aKOHIB 1
Teopiit ximii.

eJIEMEHTa 3a Oro MiclieM y IepioIu4Hil cucTeMi
Ta Oy/1I0BOIO aToMa. SIBHIIe anoTporii. AJOTpOITHI
BUJIO3MIHU 32 CKJIQJIOM 1 OyIOBO¥O.

Teopis Oyn0BH OpraHiYHUX PEUYOBHH.
3aneKHICTh BIACTUBOCTEH PEUOBUH Bif iX CKIamy,
1 OyTOBU SIK 3araJIbHOXIMIYHUN 3aKOH.
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Tema 2. Po3BUTOK HAYKOBHX 3HAaHb NPO XiMiYHMI1 3B’A30K i Oy10BY pe4OBMHH

3HAHHEBUH KOMIIOHEHT

HA3UBA€ TUMH XIMIYHOTO 3B 3Ky Ta KpUCTa-
JIYHUX IPATOK; PiBHI OpraHi3allii pe4oBUHH;

HABOJMTH MPUKJIAJAN PEUOBUH 3 PI3HUMHU
TUIIAMU 3B 3Ky Ta KPUCTAIYHUX IPATOK;
KOMILIEKCHUX CHOIYK;

(hopMy.1I0€ BU3HAYCHHS XIMIYHOTO 3B’SI3KY Ta
HOT0 THUIIB; KOMIUIEKCHUX CITOJYK;

MOSICHIOE BAJICHTHICTb 1 CTYMiHb OKMCHEHHS
€JIEMEHTIB Y OCHOBHOMY Ta 30Yy/PKEHOMY CTaHax
aTOMIB; YTBOPEHHS Pi3HUX THUIIIB XIMIYHOTO
3B’SI3KY; CYTh TiOpuAM3aIlii; MOJSPHICTH MOJICKYIT;
OyIOBY KOMIUIEKCHHX CIOJYK;

JisnbHICHUIT KOMIIOHEHT

XapaKTepUu3y€e 0COOIMBOCTI KOBAJIGHTHOTO,
HOHHOTO, METAIIYHOT'O Ta BOAHEBOTO 3B’ SI3KIB,
MDKMOJIEKYJIIPHY B3a€MOJIII0; XIMIYHI 3B S3KH B
KOMIUIEKCHUX CIOJTyKax

NPOrHo3ye Gi3uuHi BIACTUBOCTI PEYOBUH Ha
nijcTaBl iX OyZ0BH Ta OYJJOBH PEYOBUH Ha
MiACTaB1 iX BIACTUBOCTEM;

00YMCJIIO€ BATICHTHICTD 1 CTYNIEHI OKUCHEHHSI
eJIEMEHTIB y (hopMynax CHOIYK;

AOTPHUMYETbCH MPABUJI TEXHIKU O€3MeKH MpH
POOOTI 3 KUCIIOTaMU Ta JIyraMu

IinHicHMIT KOMIIOHEHT

OOIPYHTOBYE €JIEKTPOHHY MPUPOTY XIMIYHOTO
3B’SI3KY; BQJIEHTHI MOKJIMBOCTI €JI€MEHTa 3aJIeXK-
HO BIJI YMCJIa HECTIAPEHUX EJIEKTPOHIB,

CyyacHi ysIBJIEHHS ITPO MPUPOY XIMIYHOTO
3B’S13KY; OCHOBHI THUIIH XiIMIYHOTO 3B’SI3KY:
KOBaJICHTHHH, HOHHUI, MeTai4YHMI 1 BOOHEBUI
XiMi4Hi 3B’5I3KH, IX YTBOPEHHS Ta OCOOJIUBOCTI.
3aJIe)KHICTh BIIACTUBOCTEH PEYOBHUH BiJl BU/IIB
XIMIYHHUX 3B’S3KIB Y HUX. MIXKMOJIEKYJIIpHA
B3a€MOJIis.

[ToHATTS PO KOMILIEKCHI CIIONYKH. XiMIUHUH
3B 130K y KOMIUIEKCHUX CIOIyKaxX. Poib
KOMIUIEKCHUX CIOJYK y )KHBHX OpraHizMax.

Jlemoncmpauii

1. YTBOpEHHS T1IpOTreH XJIOpUay abo BOIU
(B3a€MO/1is BOJIHIO 3 XJIOPOM 200 KHCHEM).

2. JloOyBaHHS KOMIUIEKCHUX CITOJYK.

Haesuanwvni npoexmu
1. KoMIuieKkcHI CONyKH y IPUPOAl M TEXHIIT.
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HETOIJIEHUX eJIEKTPOHHMX Map a00 BITBHUX
opOiTaneit; (i3u4HI BIACTHBOCTI CIIOJYK 3aJI€KHO
BiJl TUITIB KPUCTAIIYHHUX I'PATOK 1
MDKMOJICKYJISIPHOT B3aEMO/IIT;

BHCJIOBJIIOE CY/I’KEHHSI TIPO POJIb
KOMIUIEKCHUX CIOJYK Y KHBHX OpraHizmax;

Tema 3. Ximiuni peakuii

3HaHHEBUH KOMIIOHEHT

Ha3MBae€ KpUTepii Kaacudikaiii XiMiaHUX
peaxIiii; THIH XIMIYHUX PEaKIliii; YNHHUKH, 1110
BIJTMBAIOTH HA IIBUJIKICTh PEaKIiil 1 XIMIUYHY
piBHOBaArys;

HABOJUTD MPUKIIAJIA XIMIYHUX pEaKIlii pi3HUX
THIIIB;

(hopmy.110€ BU3HAYCHHSI TEIIJIOBOTO €EeKTy
XIMIYHUX PEaKIliH, MBUAKOCTI XIMIYHOI peakilii Ta
3aKOHY JII0YMX Mac; KaTajizaTopa i iHrioitopa;
XIMIYHO1 pIBHOBAru Ta KOHCTAHTH XIMIYHOI
pIBHOBAru; BU3HAYEHHS PI3HUX THIIIB XIMIYHO]
peaxiii; eIeKTpoIIi3;

MOSICHIOE MEXaHI3MHU XIMIYHUX PEaKIii;
KatamTHuny aito; npuHuun Jle latense; cyTs
3aKOHY JIIFOUUX Mac; eJIeKTPOIIi3 BOJHUX PO3UHHIB
COJIEH;

HissnbHICHUI KOMIIOHEHT
CKJIaJa€ PIBHSIHHA PeaKLiil pi3HUX TUIIIB;
€IIEKTPOITI3y BOJHUX PO3YHHIB COJICH;
XapaKTepU3ye€ CyTh IIBUAKOCTI peaKiiiii,
XIMIYHOI pIBHOBAru; peakiiii eKk3o- Ta

CyTb XIMIUHUX peakiii, X Ki1acugikamis B
HEOpraHiyHii Ta opraHiyHii Ximii. Enepreruka
XIMIYHUX peaKiid: TOHATTS PO BHYTPILTHIO
CHEPTil0 PEYOBHH, CHEPTIIO aKTHUBAIlil, €K30- 1
SHJIOTEPMIiYHI MPOLIECH, TETIOBHIA e(EKT peaKiiii,
eHTalbM1t0. OOUKCICHHS 32 TEPMOXIMIYHUMHU
PIBHSHHIMHU PEaKIii.

MexaHi3MH XIMIYHHX PEaKIliid: paaguKaJIbHOTO
3aMilleHHs (JIAHIIOrOB1 peakxilii) Ta
eNeKTPOIBHOTO NMPUEAHAHHS (HOHHI peakilii).

[[IBuaKicTh XIMIYHOT peakiii, 00UnCICHHS
cepeiHbOT BUAKOCTI. [[OMOreHHI Ta reTeporeHHi
cucteMu. UNHHUKY, [0 BIUIMBAIOThH HA MIBHJIKICTh
peax1ii: mpupojia peareHTiB, CTaH PeareHrTy,
KOHIICHTpAIlisl pearyrounx peuoBHH, TEMIIEPaTypa,
KaTaJi3atop 3aKoH JiI0YMX Mac. MexaHi3M
karajiTuaHoi aii. KaranizaTopu i iHri6iTopu.
Karani3 y ®HUBHX opraHizMax i B XiMi4HiH
IIPOMUCIIOBOCTI.

XimiyHa piBHOBara. Koncranra piBHOBaru.
[Tpunmun Jle [larensbe. Horo 3nayenns B
KepYBaHHI XIMIYHUMH MPOLIECAMHU.

OxucHO-BIAHOBHI peakuii. Brus pH

Po3paxyuxoei 3a0aui

1. O6uucneHHs 3a TEPMOXIMIYHUMH PiBHIHHIMH
peaxIIii.

2. OGUHUCIICHHS CepeIHbOIT MIBUIKOCTI PEaKIIii.

3. O6unciIeHHS 32 3aKOHOM JII0YMX Mac.

Lemoncmpauit
1. Ilpukitamy ex30- Ta EHAOTEPMIUYHUX PEaKIIin

2. Jlocminu, Mo TiATBEPIKYIOTh 3a1€KHICTh
IIBUIKOCTI PeaKilii BiJ] KOHIIEHTpAIIl pearyrodnx
PEYOBUH 1 TEMIIepaTypH.

3. Po3kiajaHHs TiIpOreH MepOKCHTY 32
ydacTio karamnizaropa manran(IV) okcuay abo
B3a€MO/I1S aJIFOMIHIIO (QJTIOMIHIEBUN TTHIT) 3 HOJIOM
(1piOHOKPUCTATIIYHNM) 32 YYacTIO BOAHU 5K
KaTtasizaTopa.

4. YIIOBUTHbHEHHSI MIBUAKOCTI PEAKITii Mixk
3aJ1130M (3aJ113H1 OLUIYPKHU) Ta XJIOPUIHOIO
KHCJIOTOO 1HT10iTOpOM ((hopmanin).

5. 3MillleHHs PIBHOBAru y pO3YMHI aMOHIaKy
npu HarpiBaHHi abo B cuctemi HiTporeH(II) oxcun
— HiTporeH(IV) okcun.
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€H/IOTepMiuHi, 00OPOTHI Ta HEOOOPOTHI,
KaTaJIiTU4YH1; OKMCHO-BIJHOBHI;

004U CJII0€E TETITIOBUN ePeKT peakilii,
MIBUJIKICTh PEAKIIii;

eKCIMePUMEHTATBLHO BU3HAYAE, SIK 3MIHIOETHCS
IIBUJIKICTh PEAKITiH BiJl KOHIIEHTpAIlli peareHTiB,
TeMIIepaTypu 1 KaTajizaTopa;

AOTPUMYETbCSH MPaBUI OE3MEKH IiJ] 4ac
BUKOHAHHSA JIOCJIIIIB

CepeIoBHINa Ha MPOAYKTH OKHCHO-BITHOBHUX

NEPETBOPCHD HA MPUKIIAJI Kallild TIepMaHTaHaTy
3Ha4YeHHs XIMIYHHUX peakiiil y XiMiuHil

MIPOMHMCIIOBOCTI, )KMBUX OpPTaHi3Max, JTOBKIJLII.

6. [Tpukmaau OKMCHO-BITHOBHHUX PEaKIIii
pO3KIIay cojielt (Kamiii mepMaHraHary, aMoHii
JUXPOMATy).

7. Enextpomniz po3umny kynpym(Il) xmopuay Ta
kynpym(Il) cynsdary.

IHpaxmuuni pooomu
1. [IBUAKICTH XIMIYHOI peaKIIii.
2. OKHCHO-BITHOBHI peaKiiii.

3. BnpaBm Ha TEHETHYHHWHA 3B’S30K MK
e HEOPraHIYHUMU Ta OPTaHIYHUMHU CIIOJIyKaMH.
HinnicHUii KOMIIOHEHT o o
. . .\ 4. SIkicHi peakuii Ha HEOPraHIYHI PEUOBHHHU.
O00IPYHTOBYE 3JIC)KHICTh IBUIKOCTI peaKIlii . N
. . . . . 5. SIkicHi peakuii Ha OpraHiyHi PpEYOBHHHU.
BiJl YNHHMKIB, K1 BIUIMBAIOTh HA iX Hepeoir;
3MIIIEHHS XIMIYHOT pIBHOBATH ITi]T BILTABOM
TUCKY, TEMIIEPATypH, KOHLEHTpallii pearyrouux
PECUOBHH;
BHCJIOBJIIOE CY/DKEHHS PO 3HAYCHHS XIMIYHUX
peaxuiil y ®HUBUX OpraHizMax i1 B XIMIYHIHI
IIPOMUCIIOBOCTI; 3HAUCHHS NpUHIUIY Jle
[[Tatenbe B KepyBaHH1 XIMIYHUMH MPOLIECAMU;
Tema 4. lucnepcHi cucremMu
3HAHHEBUI KOMIIOHEHT 3araiibH1 ysIBJIE€HHS PO TUCIEPCHI CUCTEMHU. Pospaxynkoei 3a0aui
HA3UBA€ TUMH JUCIIEPCHUX CUCTeM; YMHHUKN | Kiacuikaliis AucnepcHUX cUCTeM 1 ix 1. OOGuucnenHs  KoedilieHTy  PO3YMHHOCTI

PO3YMHHOCTI PEUOBHUH; CITIOCOOU KITBKICHOTO
BUPAXXECHHS CKIIAAy PO3UMHY; YNHHUKH, BiJ] IKUX
3QJICKUTh CTYMIHB 1 KOHCTAHTa JUCOIIAIi
PEYOBUH; EIEKTPOIITH i HEETEKTPOIIITH;
HABOJUTH MPUKJIAIM KOJIOITHAX Ta ICTUHHUX
PO3YHHIB, €JIEKTPOIITIB CHIIBHUX Ta CITA0KHX;
(opmy.Jiro€e BU3HAUYCHHS TIOHSTH: KOJOiTHI 1

XapakTepHi O3HAKH.

Konoinni pozunnu. [ToHATTS npo Ko0iau,
azicopOirito, mecopOitiro, mirery. Po3mnizHaBaHHs
KOJIOTIHUX po3uuHiB, epekT Tingans. Koarynsamis
KOJIOi/IiB, KOATyJISIHTH.

3Ha4YeHHs KOJIOIIHUX PO3YHMHIB Yy IPUPOJII Ta HA
BUPOOHUIITBI.

PEYOBHUH Ha MiJICTaBl KPUBUX PO3YHMHHOCTI.
2. OOumcneHHs MacoBOI YacTKHM Ta MOJSPHOL

KOHIIEHTpaLii PO34MHEHOT pEYOBUHA
(xomOiHOBaHI1 3a71a4i).

Jemoncmpauii

1. 3pa3ku KOJOITHUX PO3UHHIB.

2. O3Haku PO3YUHHOCTI PEUOBHHHU:
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ICTUHHI pO3YMHM; HACUYCHI, HEHACHYCHI Ta
MepeCUYCHI PO3UNHHM; CTYIiHb 1 KOHCTaHTa
JUCOLIaliT; TIAPOIIi3 coyell; HOHHMIA T0OYTOK
BOJIM; BOJTHEBUH MOKAKYHK;

JistnibHiCHUA KOMIIOHEHT

CKJIaJa€ PiBHSAHHA HOHHOTO OOMiHY B3araii Ta
TipoIi3y 30Kpema;

XapaKTepU3ye€ KOJIOiTHI i ICTHHHI PO3YHHH,
PO3YUHU EJIEKTPOJIITIB, TUCOIIIAIlII0 BOJIU; Pi3HI
THUIIH TiAPOIII3Y COJEH; KpUBI PO3ZYMHHOCTI COJICH;

MOSICHIOE CYTHICTh 1 MPUYUHH KOATYJIALIT KO-
JI01/1iB; MEXaHI3M 1 EHEPreTHKY MPOLIECY PO3UH-
HEHHS PCYOBHH; €JICKTPOIITHYHOT TUCOIIiaIIii,
aucolianii BOAW; yMOBH YTBOPEHHSI HACHUEHUX 1
NEPEeCHYEHNX PO3UYHHIB; CTYIIHb 1 KOHCTAHTY
JUCOLIAINi;

eKCIepUMEHTATbHO BU3HAYAE JTUCTIEPCHI
CHCTEMH 3a iX XapaKTepHUMH O3HAKaMU;

KOJIOT/THI PO3YHMHH 32 JIOTIOMOTOI0 e()eKTy
Tinnans; enekTpoiTH Ta HEeNEeKTPOIITH;
pH cepenoBuiia BOAHOTO PO3YUHY COJIEH;

004 HCJII0€ MAaCOBY YaCTKY Ta KOHIIEHTPALIIO
PO34YMHEHOT pEeYOBHHHU; KOE(DILIEHT POZYUHHOCTI
PEUOBHH;

AOTPHUMYETbCSH MPABUJI TEXHIKU O€3MeKH IiJ] yac
BUKOHAHHS JOCIIIiB.

IiHHiCHMIT KOMIIOHEHT

O0OIPYHTOBYE 3AJIECKHICTh PO3ZYUHHOCTI BiJ]
MPUPOIM PO3UYUHIOBAHOT PEYOBUHH Ta
PO3UMHHMKA, TEMIIEPATypPH, TUCKY (/171 ra3iB);

[cTuHHI po3unHy, iX XapaKTepHa O3HAKA.

CnocoOu KiJTbKICHOTO BUPAKEHHSI CKJIaTy
PO3YMHY: MacoBa 4acTKa Ta KOHIICHTpAITis
PO3YMHEHOT peUYOBHHU (MOJIIpHA KOHIICHTPAILTIS ).

Po3unnu enexTpoitiB. MexaHi3M eneKkTpo-
nmiTnyHO1 nucortiamii. CTyIiHb 1 KOHCTaHTa
mucoriaiii. Kimacudikariis e1eKTpoiTiB 3a
CTyIIEHEM JMCOIliallii: CUIIbHI Ta CIa0KI.
UWHHUKMY, B1JT IKHX 3aJICKATh CTYIIHb 1 KOHCTaHTa
nucoriarii.

Jucomiartist Boau, HOHHHA JOOYTOK BOIM.
Boaunesnit mokaxuuk (pH).

I'iapomi3 coseid pisaux TutmiB. ['iaposi3 B
OpraHivHii Ximii. 3HaYeHHS T1IpOITi3y B
HPUPOJHHX MPOLIECAX, JKUTTEIISUIHOCTI JIFOTUHH
Ta KUBJICHHI POCITUH.

eHepreTnyHi eekTH (BUAUICHHS Ta MOTJIMHAHHS
TEIJIOTH ), 3MiHa KOJIBOPY Ta 00’ €MY.

3. 3pa30K Mepecu4eHoro po3yuHy.

4. B3aemoist OIITOBOT Ta XJIOPHIHOI KHCIIOTH 3
LIUHKOM a00 Martiem.

Jlabopamopmi oocniou

1. BuroroByieHHs KOJOiJHOTO PO3YUHY
KaHidoi.

2. Po3unHeHHs KOy y BOZI Ta CIIUPTI.

3. YMoBH nepebiry peaxiiiii HOHHOTo 0OMiHY.
4. BusnauenHs pH cepenoBuiia BOAHHMX
PO3YHHIB COJICH.

Ilpakmuuni pooomu .

1.T'iapomni3 BOJHUX PO3YMHIB COJICH.

7. ocnmimpkeHHsl yMOB TIepediry peakiiii HOHHOTO
oOMiHYy.
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MEXaHi3My JUCOILiallii eJIeKTPOIITY Bi TUITY
XIMIYHOTO 3B’SI3KY; peaKlilii cepeoBHIIa Bi
KOHIIeHTpauii HoHiB ['igporeny i rigpokcuiy;

OIIiHIO€ 3HAYCHHS KOJIOITHUX PO3YUHIB y
MPHUPO/Ii Ta HA BUPOOHUIITBI;

Tema S. Posib Xximil y )KMTTI cycnijibCcTBa

3HAHHEBU KOMIOHEHT

HA3MBAa€ XIMIUHI BUPOOHUIITBA B YKpaiHi;

MOSICHIOE CYTh XIMIYHO1, 010-, HAHOTEXHOJIOTif;
HinHicHMiI KOMIIOHEHT

00IPYHTOBY€E Miclie XiMii TOMIXk HayK IPo
IIPUPOAY;

OLIHIOE 3HAYEHHS XiMil y po3B’sI3aHHI
po0GJIeM CTaJIOTO PO3BUTKY CYCIIIBCTBA; Y
PO3yMiHHI IPUPOTHUYO-HAYKOBOI KAPTUHHU CBITY;

BHCJIOBJIIOE CYI’KEHHS IIPO POJIb CYy4aCHUX
XIMIYHUX BUPOOHMIITB 1 MaTepiajiB; JlaleKTUUHY

CYCIIJIbCTBA.

Posp XiMii y CTBOpEHHI HOBHX MaTepiaiiB JIst
Cy4acHOi TeXHIKH, pO3BUTKY 0i0- Ta
HAHOTEXHOJIOTiH, pO3B’s3aHH] MPOOIEM CTaJIOrO
PO3BHUTKY CYCHJILCTBA.

Po3BUTOK XiMIYHMX BUPOOHUITB B YKpaiHi.
Poub BITYN3HAHUX HAYKOBIIIB Y PO3BUTKY XiMIi.

XiMi4HI CHIOTYKH 1 370POB’ S JIIOMHH.
HIkifmuBUN BIUIMB QJIKOTOJII0, HAPKOTHYHUX
PEYOBUH, TIOTIOHOKYPIHHS Ha OpraHi3M JIIOJUHH.

XiMiyHi croiyku B noOyTi. [lonepemxenns
3a0pyIHEHHSI TOBKIJUIA i1 Yac X BUKOPUCTAHHS .

Micue ximii cepes; HayK po IPUPOY.

3HaueHHs XIMii ISl pO3yMIHHS
IPUPOJHUYOHAYKOBOI KAPTHHHU CBITY.




