3aTBepKeHO MIHICTEPCTBOM OCBITH 1 HAYKM Y KpaiHU

(maxa3 Ne 1407 Big 23.10.2017 p.)

XIMIA

10-11 xkacn

PiBeHb cTranaapry

HapuansHa nporpama

JUTSI 3aKJTAJIIB 3arajibHOi CePeIHBOI OCBITH

Yrnaoaui: /[yoosux O.A. (2onoea pobouoi epynu), boorosa O.C., Boponenko 1'1., I'nazynose M.M., leaxa T.C., Poeooicnixoea O.B.
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HOACHIOBAJIBHA 3AITNCKA

Ha cydacHoMy erami pO3BUTKY CyCHUIbCTBA BCE OUYEBUAHIIINM CTa€ 3HAYEHHS MPUPOAHUYUX HAYK U peamizamii KOHUEMNIi CTajoro
po3BuTKy. He BUMaakoBo B pI3HMX KpaiHaX CBITYy IMHJIbHA yBara MPHUIUIAETHCS BAOCKOHAJIEHHIO CUCTEMH MPHUPOIHUYOI OCBITH, B TOMY YHCII i
ximMiuHOi. PeopMyBaHHS cHCTEMH OCBITH NpU LbOMY mependadae ii BIAKPUTICTb 1 BaplaTUBHICTb, PI3HOMAHITTS (GOPM 1 METOZIB OpraHizamii
HAaBYAJIBHOI IISUTBHOCTI, TOOTO Au(epeHLiallifo HaBYaHHSI.

Ximis, Oyayun MpUPOTHUYUM NPEAMETOM, MA€ BENIMYE3HHMN MOTEHIIa]l HABYAHHS 1 PO3BUTKY. be3 3HaHHS 1 po3yMiHHA XiMiuHOI popmu
PYXy Martepii HEMOXJIMBO YSIBUTH cOOI Cy4acHY HAyKOBY KapTHHY CBITY. AJKE CBIT, IO HAC OTOYYE — IIe, MEPIN 3a BCE, CBIT PEYOBHH, SIKI €
OCHOBOIO *KHBOI 1 HEXKHBOI IPUPOIH.

HauanpHa mporpama 3 ximii s 10-11 kmaciB 3akianiB 3arajibHOI CEpeaHBbOI OCBITH po3polieHa Ha miactasi [lepxaBHOro CTaHAapTy
6a30B01 1 MOBHOI 3arajbHOI CEPEAHbOI OCBITH, 3aTBEpMKeHOro mocraHoor Kadinery MinictpiB Ykpaiam Bix 23.11.2011 Ne 1392. IIporpama
NpU3HAYeHA [T HaBYaHHs XiMil Ha PiBHI CTaHAapTy, TOOTO y Kilacax, A€ XiMis He € MpoUIBHUM NpeaMeToM. 3MICT mporpamu 0a3yeTbesl Ha
3HAHHAX 1 KOMIIETEHTHOCTSIX, HAOYTHX YYHSIMH B OCHOBHIH IIKOJI, 1 € JPYTUM — BULIIMM KOHIIEHTPOM BHBUEHHS XiMii.

Y mpoueci HaBYaHHS TNpenIMeTa MOKHA BHKOPHUCTOBYBATH JIOAATKOBI TOJWHH HABYAJbHOTO IUIAHYy, INO MNPHU3HAYEHI AJST BUBYEHHS
CHeNKYypPCiB, (aKyIbTaTUBIB 1 KYPCiB 32 BHOOPOM, OPIEHTOBAHUX, 3aJIC)KHO BiI MPOQUII0 HABYAHHS, HA MOCUJICHHS MIKIIPEAMETHHX 3B’ SI3KIB XiMii 3
{HIIMMU HayKamH.

BuBueHHs xiMii y cTrapiuiii IIKOJI HAa PIBHI CTAHAAPTY CIPsIMOBaHE Ha Moaiblne (OPMyBaHHsS y BHITYCKHHUKIB HAYKOBOTO CBITOTJISIIY,
XIMIYHOI KYJIBTYPH SIK CKJIQTHUKA 3arajibHOl KyJIBTYPH CYYaCHOI JIFOJUHU 1 PO3BUTKY iXHBOTO TBOPYOIO MOTEHIIATY 3a U1l YCIIIIHOI cotiali3arii B
CYy4aCHOMY CYCITIJIbCTBI.

BunyckHHKH CTapIoi MKOIX — 1€ LUTICHI 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3aTHI 0 KPUTUYHOTO MUCIICHHS, FPOMAJISHU 1 TaTPIOTH 3
AKTHUBHOIO KUTTEBOIO MO3ULIEI0, SIKI AIFOTH 3T1HO 3 MOPAJIbHO-ETUYHUMH MPUHIMIIAMH 1 TPUHMAIOTh BiATIOBIAAJIbHI PIIIEHHS, IHHOBATOPH, TOTOBI
3MIHIOBATH HABKOJIMIIHIH CBIT, PO3BMBATH €KOHOMIKY, KOHKYPYBAaTH Ha PUHKY IpaLll, BAUTUCS BIPOJOBIK SKUTTSL.

Mera HaBuaHHS XiMii Ha PIBHI CTaHAAPTy BIANOBIAa€ METI TOBHOI 3arajbHOi CEPeAHBOI OCBITM 1 Toyisrac y 3abe3medeHH1
3araJbHOOCBITHBOI MIATOTOBKU 3 MpeAMeTa, 1Mo nependadae yMIHHS IMOSICHIOBATH XIMIYHI sIBHINA, pOOUTH OOTPYHTOBaHI BHCHOBKH INPO HUX,
YCBIIOMITIOBATH BILTUB HAYKH 1 TEXHOJIOTIH HA 3MiHY MaTeplajbHOTO, IHTEIEKTYAIbHOTO i KyJIbTYPHOTO CEPEIOBHIIL.

Mera HaBuUaHHsS XiMii Ha PIBHI CTaHIAPTy [OCSTAETbCS HA OCHOBI peanizauii 3aBIaHHS XIMIYHOI OCBITH — (OpMyBaHHsS 3acol0amu
HABYAJBHOTO MPEIMETa KJIIOYOBHX i PeAMETHHX KOMIIETEHTHOCTEH.

Hauanns xiMii y cTapimii IIkoJii CipsiMOBaHe HA BUKOHAHHS TAKMX OCBITHIX, PO3BUBAJIbHUX 1 BUXOBHUX 3ABAAHD:

— MOrTUOMIOBATH 1 PO3LIMPIOBATH 3HAHHS MPO XIMIYHY CKJI4JO0BY MPHPOAHUYO-HAYKOBOI KAPTHHH CBITY. HAHBAXKIWBIIN XiMIUHI MMOHATTS, 3aKOHU 1
3aKOHOMIPHOCTI, TEOPIi 1 MPOLIECH; CYIACHY XIMIYHY HOMCHKJIATYPY PCUOBHUH;
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— PO3BHMBATH YMIHHS CAaMOCTIHHO HaOyBaTH XiMIYHI 3HAHHS 3 PI3HUX 1H(POPMALIHHUX IKEPEN Ta Y XOA1 eKCIIePHUMEHTAIbHUX JOCIIKEHb 1

KPUTUYHO X OCMHCIFOBATH, 3aCTOCOBYBATH OTPUMAaHI 3HAHHS AJISI TOSICHEHHS BJIACTUBOCTEH PEYOBUH 1 PI3HOMAHITHUX XIMIYHUX SIBHILI, O€3MIEYHO

BUKOPUCTOBYBATH PEUOBHHHM 1 MaTEPiaIN; OLIHIOBATH POJIb XiMii Y PO3BUTKY CYYaCHHMX TEXHOJIOTIH Ta po3B’si3aHHI M100aIbHUX MPoOIeM; TBOPUO

PO3B’sI3yBaTH TPAKTUYHI 3aBJAHHS XIMIYHOTO XapakTepy Yy MOBCAKACHHOMY JKHUTTI, MOMEPEIKYBaTH SBUINA, IO 3aBAAIOTH LIKOIU 3OPOB'FO

JIOIMHU 1 JOBKULIIO;

— BHUXOBYBAaTH MEPEKOHAHICTh y MO3MTHUBHIN POJi XiMil sK HayKu y 3a0e3MedeHH] MpOTpecy CYyCIiIbCTBA, YCBIAOMIIEHHS HEOOXiTHOCTI

XIMIYHO IPaMOTHOTO CTaBJICHHS JI0 BJIACHOTO 3/I0POB'sI 1 JOBKUJUISL.

Brecok ximii y (opMyBaHHS KIFOUOBUX KOMIETEHTHOCTEH YUHIB PO3KPHUTO B TAOJIHIII.

KomnereHTHICHHIT MOTeHIiaI HABYAJIBLHOIO MpeaMeTa XiMist

KﬂquBa, IIpeameTHHUI 3MiCT KJII0Y0BOI KOMIETEHTHOCTI i1 HABYAJILHI pecypcH A ii popmyBaHHS
KOMIIETEHTHICTh
Cninkysanus Yminus:
0ePIHCABCHOI0 - BUKOPHCTOBYBAaTH B MOBJICHHI XIMI4HI TE€PMiHH, MOHSTTS, CUMBOJIH, CY4aCHY YKPaiHCBKY HAyKOBY TEPMIHOJIOTIIO 1
(i pionoro y pazi HOMEHKJIaTYypYy,
éiominnocmi) - opmy IFOBATH BIATIOBIb HA TIOCTABJICHE 3AMTUTAHHS,
Mosamu - apTyMEHTOBAHO OMHUCYBATH X1J 1 YMOBH MPOBEACHHS XIMIYHOTO €KCIIEPUMEHTY;

- 00roBOPIOBATH PE3YJIBTATH AOCIIKEHHS 1 pOOUTH BHCHOBKHY,
- OpaTu ydacTh B OOrOBOPEHHI MIUTAHb XIMIYHOTO 3MICTY, ITKO, 3pO3yMIJIO BHCIIOBIIOBATH CBOIO TYMKY,
- CKJIQIaTH YCHE 1 MICbMOBE TIOBIIOMJICHHS Ha XIMIYHY T€MY, BUTOJIOLIYBATH HOTO.
CraBJjieHHsI:
- IIAHYBaTH HAYKOBY YKPaiHCbKY MOBY;
- KPUTUYHO CTAaBUTHCH 10 NOBIIOMIJIEHb XIMIYHOTO 3MICTY B MEIIHHOMY MPOCTOPI;
- TIOMYJIIPU3YBATH XIMIYHI 3HAHHSI.
HasuanabHi pecypcu:
- MAPYYHUKH 1 MOCIOHUKH, HAYKOBO-TIOMYJISIPHA 1 XyAOXKHSI JIITepaTypa, eNeKTPOHHI OCBITHI PeCypcH;
- HaBYaJIbHI IIPOEKTH Ta MPE3EHTYBAHHS [XHIX PE3YJIbTATIB.

Cninkysanus

YMminas:
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IHO3eMHUMU
Moeamu

- YUTATH H PO3YMITH IHIIOMOBHI HaBYaJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTH MOBIAOMJIEHD 13 BUKOPHCTAHHSAM {HIIOMOBHUX JKEPETT,
- YUTATH IHO3EMHOIO MOBOIO 1 IPABUJIIBHO BUKOPUCTOBYBATH XiMiUHY HOMEHKIIATYPY,
- TIOSICHEOBATH 1 BUKOPHUCTOBYBATH 1HIIOMOBHY XIMIYHY TEPMIHOJIOTIIO.
CraBJjieHHsI:
- IIKABUTHUCH 1 OLIHIOBATH 1HPOPMALIIO XIMIYHOTO 3MICTY 1HO3EMHOIO MOBOIO;
- PO3MOBJISITH Ha XIMIYHI TEMH 13 3a1liKaBIEHUMHU HOCISIMHA 1HO3€MHUX MOB,
HasuanabHi pecypcu:
- MeIiiHI 1 APYKOBaHI1 JKepenna IHO36MHOK MOBOK.

Mamemamuuna
KOoMnemeHmuicme

Yminus:

- 3aCTOCOBYBATH MaT€MaTHU4HI METOAU IJISl PO3B sI3yBaHHS XIMIYHHUX 3aBAaHb;

- BUKOPHUCTOBYBATH JIOTIYHE MUCJIEHHS, 30KpeMa, JJsl PO3B’SI3yBaHHS PO3PAXYHKOBHX 1 €KCIEPUMEHTAIbHUX 3ajad,
MPOCTOPOBY YABY IUISI CKJIAAHHS CTPYKTYPHUX (HOPMYJT 1 MOAETIEH PEUOBHH;

- OynyBsaty 1 TyMauuTy rpadiky, CXeMu, Iiarpamu, CKIagaTH MOl XIMIYHHX CIIOJYK 1 MPOLIECIB.
CraBJjieHHsI:

- YCBIIOMJIIOBAaTH HEOOXIAHICTP MAaTEMaTHYHUX 3HaHb MJs1 PO3B’sI3yBaHHS HAYKOBUX 1 TEXHOJOTIYHHX XIMIYHHX
npobnem.
HasuanabHi pecypcu:

- HaBUaJIbHI 3aBIAHHS HA BUKOHAHHs OOYHCIIEHb 3a XIMIYHIMH (OPMYJIaMH 1 PIBHAHHSMHU PEaKLIi;

- mpencTaByieHHs iHopMalii B 4YMCIOBIH uM rpadivyHii dopMax 3a pe3yJbTaTaMH XIMIYHOTO EKCIEPUMEHTY Ta
BUKOHAHHSI HABYAJBHHUX MPOEKTIB.

Ocnoeni
KOMNnemeHmHOoCHi y
npUpoOHUUUX
HAYKax i
MexXHON02iAX

Yminun:

- TIOSICHIOBATH MIPUPO/IHI SBHINA, MPOIIECH B KUBUX OpraHi3Max 1 TEXHOJIOTIUHI MPOLECH HA OCHOBI XIMIYHUX 3HAHb,
¢dbopmymroBaTH, OOrOBOPIOBATH 1 PO3B’SI3yBaTH MPOOIEMH MPUPOIHIUO-HAYKOBOTO XapaKTEPy;
NPOBOIUTH AOCHIAN 3 PEUOBUHAMH 3 YPaxXyBaHHAM IXHIX (PI3MIHHUX BIACTUBOCTEH,

BUKOHYBATH €KCIIEPUMEHTAJIbHI 3aBIaHH 1 MPOEKTH, BUKOPUCTOBYIOUN 3HAHHS 3 IHUTUX MPUPOAHUYHX MTPEIMETIB;

BUKOPHCTOBYBATH 3a MPU3HAYECHHSM Cy4acHI MPHJIAAN 1 MaTepiaim,

BU3HAYATH MPOOJIEMHU TOBKULIS, MPOMOHYBATH CIIOCOOU iX BUPIIIEHHS,

JOCIIKYBAaTH MPUPOIHI 00'€KTH.
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CraBJjieHHsI:

- YCBIIOMJIFOBATH 3HAUYEHHsI MPHUPOJHUYMX HAYK AJIS MI3HAHHS MATEPiaibHOTO CBITY, BHECOK BHUAATHUX YYEHHUX VY
PO3BUTOK MPUPOJHUYHX HAYK;

- OLIIHIOBATH 3HAYEHHS MPUPOAHUYHX HAYK 1 TEXHOJIOTIH JIsl CTAIOr0 PO3BUTKY CYCIUIBCTBA,

- BUCJIOBJIFOBATH CY/DKEHHS IOJI0 MPUPOIHUX SIBUIL 13 TIOTJISAY CY4aCHOI MPUPOIHUYO-HAYKOBOI KAPTHHHM CBITY.
HasuanabHi pecypcu:

- HaBYaJIbHE 00JIaTHAHHSI 1 MaTepiaiy, 3acO0N YHAOUHEHHS,

- MDKIIPEIMETHI KOHTEKCTHI 3aBIaHHSI,

- iHpopMaLliifHI H aHATITUYHI MaTepianu 3 MpoOJieM CTaHy MOBKLULIS, OLIaJHOIO BUKOPUCTAHHS NMPUPOAHUX PECYPCIB 1
CHHTETUYHUX MaTepiasis;

- iHpopMaLiifHI MaTepiai PO Cy4acHi JOCATHEHHSI HAYKH 1 TEXHIKH,

- maTeHTHI 0a3u JaHUX MPO BHHAXOIH.

Inpopmauiitno-

uugposa
KOMnemenmuicmo

Yminus:
- BUKOPHCTOBYBATH Cy4acHI MPHUCTPOI IS MOIIYKY XiMI4HOI iHpopMaii, i oOpobieHHs, 30epekeHHs 1 IepeaBaHHs;
- CTBOPIOBATH 1H(OPMALIIITHI TPOAYKTH XIMIYHOTO 3MICTY.
CraBJjieHHsI:
- KPUTUYHO CITIBCTABJISITH 1 OLIHIOBATH XiMIUHY 1H(popmauiro 3 pisHUX 1HQOpMaLITHUX pecypcis;
- IOTPUMYBATHCh aBTOPCHKOTO NPaBa, €TUYHUX MMPUHLIUIIB TOBOKEHHS 3 iHPOpMaLI€ro;
- YCBIIOMJTIOBATH HEOOXITHICTh €KOJIOTIYHIX METO/IB Ta 3ac001B yTHUii3awii nupPOBUX MPUCTPOIB.
HasuanabHi pecypcu:
- EJIEKTPOHHI OCBITHI pecypcH (6a3u JaHUX NMPO PEYOBHUHU Ta IXHI XapaKTEPUCTUKN),
- BIpTyaJsbHi XiMi4HI JJabopaTopii.

Vuinusa euumuca
6NPOO0BIHC IHCUMMSL

Yminus:
- OpraHi30BYBATH CAMOOCBITY 3 XiMii: BU3HAYATH METY, TUIaHYBATH, JOOUpATH HEOOXIaHI 3aco0H;
- CIIOCTEPIraTH 3a XIMIYHIMH MEPETBOPEHHSIMHU B 00’ €KTaX Ta MPOBOAUTH XIMIYHUH €KCIIEPHUMEHT;
- BUKOHYBaTH HaBYaJIbHI POEKTH XIMIYHOTO H €KOJOTTYHOTO 3MICTY.
CraBJjieHHsI:
- HIKABUTHUCS MOAISIMU B XIMIYHINA HAyLl Ta TEXHOJIOT1], HOBUMH PEUOBHHAMH 1 MaTepiajaMy, 3aCTOCYBaHHSM iX;
- IParHyTH CaMOBAOCKOHAJICHHS,
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- OCMUCJIFOBATH PE3YJIbTATH CAMOCTIHHOTO BUBYEHHS XiMil)

- PO3YMITH MEPCIIEKTHUBY BJIACHOTO PO3BUTKY YIIPOAOBIK JKUTTSI, TOB'S3aHOTO 13 XIMIYHUMH 3HAHHSMU.
HasuanabHi pecypcu:

- MeniiiHi JKepena, TUIaKTUYHI 3aCO0N HaBYaHHS.

Iniuiamuenicme i
nionpuemiugicms

Yminun:

- BUPOOJIATH BJIACHI LIHHOCTI, CTABUTH LU, ISITH 33151 JOCATHEHHS iX, CIIUPAIOYHNCh HA XIMiYH1 3HAHHS,

- 3QJTy4aTH APTHEPIB 10 BUKOHAHHS CIUTBHUX MPOEKTIB 3 XIMIi]

- BUSBISITH 3JaTHICTb 10 poOOTH B KOMaHnl, OyTH IHIIaTUBHUM/IHILIATUBHOK, TEeHEepyBaTHu iaei, Oparw
BIAMOBIIAJIbHICTh 32 MPUUHSTTS PIMIEHb, BECTHU MIAJIOT 3a/Jis1 TOCSTHEHHS CIUTBHOI METH MiJl 4aC BUKOHAHHS XIMIYHOTO
€KCTIEPUMEHTY 1 HaBYaJIbHHUX IPOEKTIB.

CraBieHHs:

- BipuTH B cebe, y MOXIIMBOCTI KOMAH/IH 1 BJIACHI,

- BUB&KEHO CTABHTHUCS 1O BUOOPY MaiOyTHBOTO HANPSIMy HABYAHHS, TTOB’SI3aHOTO 3 XIMIEH0,

- OyTH TOTOBUMHU /IO 3MiH Ta IHHOBALIIH.

HasuanabHi pecypcu:

- JiTeparypa Npo YCHIUTHIX BUHAXIAHUKIB 1 MANPHUEMIIB;

- 3yCTpidl 3 YCHIIITHUMH JIFOABMH,

- OI3HEC-TPEHIHTH, €KCKYPCil Ha Cy4acHl MAPHEMCTBA.

Coyianvna ma
2POMAOAHCHKA
KOMnemenmuocmi

Yminun:

- PO3YMITH 1 BUKOHYBAaTH BCTAHOBJIEHI A€P KaBOIO 3aKOHU 1 PaBUJIa MO0 30epekKeHHs TOBKULIS,

- CHIBNPAIIOBATH 3 IHIIMMHU HAaJ pPeali3alli€ld COLIaJbHO 3HAUYIIMX MPOEKTIB, MO MependadaroTb BUKOPHUCTAHHS
XIMIYHUX 3HaHB,

- TIPAIIOBATH B TPyl 3aLiKABJICHHUX JIFOJEH, CIIBIPALIOBATU 3 IHIIMUMU TPYNaMH, 3aJy4aTd MIHPINY TPOMAACHKICTh 10
PO3B’si3yBaHHs NMpodIIeM 30epeKeHHS TOBKIJLIS.
CraBJjieHHsI:

- BUSIBJIITH MTATPIOTHYHI MOYYTTS A0 Y KpaiHH, J000B 10 Majoi OaThbKiBIIHMHY,

- IOTPUMYBATHUCh 3arajJbHOBU3HAHMUX MOPAJIBbHUX MPUHLMIIB 1 LHIHHOCTEH 1 OyTH rOTOBUMH BiICTOIOBATH Ll MPHHLIUIIH 1

LIIHHOCTI,
- BUSIBJISITH 3aLIIKABJICHICTh Y AEMOKPAaTUYHOMY OOJNAIITYBaHHI OTOYEHHS H €KOJOTTYHOMY OOJIaITyBaHH] JOBKULIIS,
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- OLIIHIOBATH HEOOXITHICTD CTAJIOTO PO3BHUTKY SIK MPIOPUTETY MIXKHAPOJHOTO CIIBPOOITHHLITBA,
- [IAHYBaTH PO3MAITTSI JYMOK 1 MOTJISAMIB;
- iHYBAaTH ¥ IaHYBaTH BHECOK BUIATHHUX YKPAiHLIB, 30KpeMa BUCHUX-XIMIKIB.
HasuanabHi pecypcu:
- HaBYAJIbHI 1 COLIaIbHI IPOEKTH, TPEHIHTH.

Obiznanicms ma
CAMOBUPAICEHHA Y

chepi kyromypu

Yminus:
- BUKOPHCTOBYBATH Cy4acHI XiMIYHI 3aCO0H 1 MaTepiaiu sl BTUICHHS XYAOXKHIX 171l 1 BUSBJIIEHHs BIIACHO! TBOPUOCT,;
- TIOSICHIOBATH B3a€MO3B’ 30K MUCTENTBA 1 XiMii.
CraBJjieHHsI:
- HIHYBATH BITUYM3HSHY 1 CBITOBY KYJBTYPHY CHAAIIUHY, 10 SIKOi HAJIEXKATh HAyKa 1 MUCTELTBO.
HasuanabHi pecypcu:
- TBOpU 00Pa30TBOPUOrO MUCTELTBA, My3UUHI i JIiTEpaTypHI TBOPH SIK UTFOCTPALI] 10 BUBUEHHS XIMIYHUX SIBUILI,
- KOHTEKCTHI 3aBIaHHS;
- CHHXPOHICTHYHA TaOJIULIS.

Exkonoziuna
cpamomuicmo i
300poee Hncummsi

Yminun:
- YCBIIOMJIFOBATH NMPUYUHHO-HACIIIKOBI 3B I3KH Y PUPOAI 1 ii LiTICHICTS;
- BUKOPHUCTOBYBATH XiMi4HI 3HAHHSI JIJIsl TIOSICHEHHST KOPUCTI 1 IKOIU 3700y TKIB XiMii 1 XIMIYHOI TEXHOJIOTIT AJIS JTFOAMHH
1 TOBKIJLIS,
- O0NaIITOBYBATH BJIACHE JKUTTEBE CEPENOBUINE Oe3 MIKOIU s cebe, IHIIUX JIFOAEH 1 TOBKIJUIS,
- IOTPUMYBATHCS 3JOPOBOTO CIIOCOOY JKUTTS,
- 0€e3MevHO MOBOAUTHCH 13 XIMIYHUMH CIIOJIyKaMH 1 MatepiaiaMu B oOyTi;
- Opatu y4acTh y peaiizamii MPOeKTiB, CIPSIMOBAHUX HA TOJIMIICHHS CTaHy MOBKLLIA 3aBISKU JOCATHEHHSM XIMIYHOI
HaYKH,
- TOTPUMYBATHCS MPABUJI €KOJIOTIYHO BUBAKEHOI MMOBEAIHKH B TOBKIJUII.
CraBieHHs:
- MATPUMYBATH W YTUTFOBATH HA MPAKTHULI KOHLETLIIO CTAJIOTO PO3BUTKY CYCIIIbCTBA;
- PO3YMITH BaXUIMBICTh FAPMOHIHHOT B3a€MO/L1 JIFOIUHU 1 TPUPOIH,
- BIAMOBIAAJILHO U OIAIHO CTABUTHCS IO BUKOPUCTAHHS MPUPOAHUX PECYPCIB SIK JKepesa 3M0poB’s 1 1oOpodyTy
Ta Oe3MeKH JIFOANHH 1 CIJIBHOTH,
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- OLIHIOBATHU €KOJIOTIYHI PU3HKH 1 OYTH TOTOBUM JI0 PO3B‘A3yBaHHA MPOOJIEM TOBKULIS, BUKOPUCTOBYIOUYH 3HAHHS
3 XiMii.
HasuanabHi pecypcu:
- HaBYAJIbHI MPOEKTH;
- SIKICHI ¥ KUTBbKICHI 33724l €KOJIOTIYHOTO 3MICTY.

[IpenmerHa XiMiYHAa KOMIIETEHTHICTh YYHIB € CKJIAJHUKOM KJIFOUOBOI KOMITETEHTHOCTI y IPUPOJHIYNX HAyKaxX 1 TEXHOJOTLAX. BomoniHus
XIMIYHOIO KOMIIETEHTHICTIO Ha PIBHI CTAHAAPTy O3HAYAE 3[ATHICTh YYHIB MHCIUTH 1 JISITH 3 TO3UIIA CBITOTJISITHUX Opi€HTALIN 1 I[IHHICHUX
YCTaHOBOK, C(hOPMOBAHUX y MPOIECI HABYAHHS X1Mii.

[IpenMeTHa KOMIIETEHTHICTh O3HAU€HA TAKUMHM KOMIIOHEHTAMH: 3HAHHEBUM (ITI3HABAJILHUM), NISUTbHICHUM (IOBEIIHKOBHMM) 1 LIHHICHUM
(MoTuBaUIHHUM). 3MICTOBE HANIOBHEHHSI INX KOMIIOHEHTIB PO3KPUTO B pyOpumi mporpamu «O4ikyBaHi pe3yJbTaTd HaBYAHHSD.

ITepenik odiKyBaHHX pPe3YJbTATIB HABYAHHS — OPIEHTHUP BUMTENS HA NOCATHEHHS METH OCBITHBOT'O IMPOLIECY HA BIAMOBIAHOMY 3MiCTi
3a3HAUEHUX TeM MPOrpaMu, INO TMOJICTIIUTh TUIAHYBAHHS LIJIeH 1 3aBIaHb YPOKIB, JacTh 3MOTY BHPOOHTH aAE€KBaTHI METOAMYHI MiIXOOH IO
NPOBEIECHHS HABYAJIBHUX 3aHATh, IOTOYHOTO W TEMATHYHOTO OLIHIOBAHHS.

OTxe, OCHOBHUM 3aBJaHHSIM KOJKHOTO YPOKY Ma€ CTaTH JNOCATHEHHs IEBHOTO Pe3yJbTaTy HaBUaHHS, TOOTO HAaOyTTs, (GOpPMYBaHHS YU
PO3BUTOK YYHEM BH3HAUYEHUX HABYAJIBHOK) MPOrPAMOI0 YMiHb, HABUYOK, CTABJIEHb, IIHHOCTEH, 3a3HAUEHUX Y JIiBIA yacTuHI Tabmuii. A BigTak
MarOTh 3MIHUTHUCS MIOXOAM IO KOHCTPYIOBAHHS 1 MPOBENEHHS HABYAJIbHUX 3aHATh. Big TpaHCHALIl rOTOBUX 3HAHb YUUTEIb Mae€ MEPEHTH A0
METOMMK, Kl JO3BOJISIIOTh YUHSIM CaMOCTIHHO 10OYBaTH 3HAHHS y XOJi HaBUAJBHOI MISUTBHOCTI, (OPMyBaTH YMIHHS iX 3aCTOCOBYBATH Yy PI3HHUX
CUTYyalisix, TE€HEPYBATH 1 MPOAYKYBaTH iaei aO0 HOBI 3HAHHS, BUCJIOBIIFOBATH BJIACHY TOUYKY 30pY LIOJO MMEBHUX MPOLECIB YU SBUII TOLIO.

KomneTeHTHICHUH MiAXi y HABYaHHI, HAa BIIMIHY BiJl IPEAMETHO 30PIEHTOBAHOTO, Nependadae iHTErpaLio pecypciB 3MICTY Kypey Ximil Ta
{HIIMX TIpeIMeTiB Ha OCHOBI NMPOBIOHUX COLIAJbBHO W OCOOMCTICHO 3HAYYIIMX i€, IO BTUIOIOTBCA B CYYacCHIH OCBITI: YMIHHS BUHUTHCH,
€KOJIOTIYHA TPAMOTHICTB 1 3I0pOBUH CIIOCIO JKUTTS, COLIaIbHA Ta TPOMAISTHChKA BIMOBINATBHICTD, 1HILIATHBHICTD 1 MAMPUEMIIUBICTE.

Jnsa peamizamii nux igefi BUOKPEMIICHO Takl HACKPI3HI 3micmoei JiHii: «[xonoeiuna Oesnexa i cmanuii po3sumory, «IpomaosHcska
8I0N0BIOANBHICHIL », « 300p06's T be3nexay, «Ilionpucmausicme i pinancosa 2pamomuicns ».

Hackpi3Hi 3MICTOBI JIiHIi MOCHIJOBHO PO3KPUBAIOTHCS Yy MPOLEC] HABYAHHS W BUXOBAHHS Y4YHIB, € CIUJIBHUMH JJIsI BCIX TPEAMETIB 1
KOPEJIOITHCA 3 KIIFOYOBUMH KOMITETEHTHOCTSIMH.

3micToBa niHist «EKonoziuna 6e3nexa i cmaiuii po3sumoK» peanizyeTbcs Ha 3pa3kax, M0 Jal0Th 3MOTY YYHEBl YCBIJOMHTH MPUYHHHO-
HACJIIIKOBI 3B SI3KHM Yy TPUPOI 1 {1 LITICHICTD; BAXKJIUBICTb CTAJIOro (KEPOBAHOI0) PO3BUTKY KpaiHM Il MalOyTHIX MOKOJiHb. Taki 3pa3ku Hajae
Marepiaj Mmpo oAep kKaHHsS W 3aCTOCYBaHHs PEYOBHH, 30€peKeHHsI MPUPOIHUX PECYPCIB — BOIU H MOBITPS, palliOHAJIbHE W OLaJHEe BUKOPUCTAHHS
NPUPOIAHHUX BYTJIEBOIHIB, KOJOOOIT XIMIYHUX €JIEMEHTIB 1 pEUYOBHH TOLIO.
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PesynbraTom peamzauii miei 3MICTOBOI JiHIi € HE Jume O00I3HAHICTh YYHS 13 €KOJOTTYHUMHU NpoOdieMaMu, OB’ SI3aHUMH 13 TOTPUMAHHIM
YICTOTH HABKOJHUIIHBOTO CEPENOBHINA, MPOLECAMU TOPIHHS 1 IUXaHHS, KHUCJIOTHUMH JOIIAMHU, CTIHKUMH OpraHiYHMMHU 3a0pyIaHIOBadamu, a i
YCBIIOMJIEHHSI MOJJIMBOCTI PO3B’I3yBaHHs LUX MpobieM 3acobamu XiMii. YUeHb IIHYE NMPUPOAHI PECYPCH, Bil AKHX 3aJE€KUTh HOTO 30POB’S,
no0po0yT, cTanuii PO3BUTOK KPaiHU, YCBIIOMITIOE HEOOXITHICTh 30epeKeHHsI YUCTOTH JOBKULIS, Oepe y4acTh y BIAMOBIIHUX 3aX0AaX; €KOJOTIYHO
BUBAKEHO MOBOJUTHCS Y AOBKIIL.

CTaHOBIIEHHIO YUHIB SIK CBIIOMHX I'POMAJISIH, MATPIOTIB Y KpaiHH, WICHIB COLIyMY, MICLIEBOT TPOMAaH, UIKUIBHOTO KOJIEKTHBY Ma€ CIPUSATH
peadizarist 3MiCTOBOI JiHii «I pomadsanceka ¢ionogioanvricmey». Ha ypokax ximil yuHI 0O3HAHOMITIOIOTBCS 31 3000yTKaMHU BITUU3HAHUX YYCHUX Ta
iXHBOIO TPOMAASTHCHKOKO TO3ULIEI0, OLIHIOITH PO3BUTOK BITUHM3HSHOTO BUPOOHHWIITBA HAa OCHOBI JOCSITHEHb XIMIYHOI HAyKH, HAaBUYAFOTHCS
NpPALOBATH B KOMAaHII, BIANOBIJAIBHO CTABUTHCH IO 3aBJaHb, BU3HAYEHHX KOJEKTHBOM, Ta PETEIbHO BHUKOHYBATH CBOI YACTHHY poOoth. Y
N03aypOYHUH Hac O0aI0Th MPO YUCTOTY HABKOMHMIUHBOTO CEPEJOBHINA CBOTO PETIOHY, O€PyTh MOCHIIBHY yHacTh y peaidalii COLialbHO 3HAUYLINX
HAaBYAJbHHUX MPOEKTIB. Pe3ynbTaTamu, MO 3aCBIAYYIOTH NMPOAYKTHUBHICTH peanizauii wi€l JiHili, € YCBIZOMJICHHS YYHSMH BIANOBIOAIBHOCTI 3a
pe3yJIbTaTH HAaBUAHHS, sKI MOXYTh Y MaiOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIIHHE BHKOHAHHS 3aBJaHb Yy KOMAaHII, palliOHaJbHE
BUKOPUCTAHHS PEUOBHH; Y4aCTh Y 3aXHUCTI TOBKLLISA 1 30epekeHH] Horo st cebe Ta MaHOyTHIX MMOKOJIHE.

3micToBa JNiHisI «300poe's i fe3nexa» TOPKAETHCS BCIX 0€3 BUHATKY TE€M NPOTPaMH 3 XiMii, OCKUIbBKM BUKOPHCTaHHS 3100yTKIB XiMil
YOPOAOBK YChOTO JKUTTS JIFOAMHH TICHO TIOB’S3aHO 31 30POB’sIM 1 kuTTe3abe3nedeHHsM. [TocnigqoBHUI PO3BUTOK L€l 3MICTOBOI JIiHIT Y 3MICTi
KypCY [Ia€ YYHSIM 3MOTY YCBIIOMHUTH, 3 OHOTO OOKY, 3HAYEHHs XiMii IJI1 OXOPOHH 30POB s, a 3 IHIIOrO — MOJJIMBY IIKOAY MPOAYKTIB Cy4acHOI
XIMIYHOI TEXHOJIOTI] y pa3l HEHAJIE)KHOTO BUKOPUCTAHHS iX.

VY pesynbrari peamizauii miel 3MICTOBOI JIiHII y4€Hb JOTPUMYETHCS IMPaBHJ OE3MEYHOrO NMOBOKEHHS 3 PEYOBHHAMHM 1 MaTepiaiamMu y
nadoparopii, moOyTI # AOBKULIL, YCBIIOMIIIOE 3aJIEXKHICTh 30POB’Sl BiJl YACTOTH BOIH, MOBITPS, CKJIAQy XapUOBUX MPOAYKTIB, TOTPUMYETHCS
3I0pPOBOTO CHOCOOY JKUTTSI.

3microBa niHis «Ilionpuemausicmo i hinancosa cpamomnicmp» HaUUTIOE YIHIB HA MOOLITI3aLIIF0 3HAHD, TPAKTUYHOTO AOCBIAY 1 HIHHICHUX
YCTAaHOBOK y CHTYalisiX BHOOpPY 1 MPUHHATTS pilleHb. Y HaBYaHHI XiMil Taki CUTyalli CTBOPIOIOTHCS MiA Yac IJIAHYBAHHS CaMOOCBITHBOI
HAaBYAJbHOI JISUIBHOCTI, TPYHOBOI HAaBYaJbHOI, €KCIEPUMEHTAIbHOI POOOTH, BHKOHAHHS HABUAJIBHUX NPOEKTIB Ta iX MPE3CHTYBAaHHS,
PO3B’sI3yBaHHS PO3PAXyHKOBUX 1 KOHTEKCTHUX 3a71a4, BUPOOJICHHS BIIACHOI MOEJTi TIOBENIHKH Y TOBKLLII.

PoskputTst 3MicTOBOI JiHIT TOTpeOye MO3UTUBHUX MPHUKIIAAIB 13 iCTOPIi XiMii, JISUTBHOCTI BYSHUX 1 MIANPUEMLIB Y raiy3l Ximii, eKoJorii,
(bapMakoIIorii, IO 3aCBIAYYIOTh MOXJIUBICTD PO3B’3YBAHHS HE JIMIIE TEOPETUIHHX, & i MPAKTHYHHUX MPOOIEeM XiMii 1 XIMIYHOTO BUPOOHHUIITBA.

VY pesyinbraTi peamizauii mi€i 3MICTOBOI JiHIi y4€Hb YCBIIOMIIIOE€ BaKJIHMBICT BHBUEHHS XiMii; OILIHIOE YCHIXH, AOCATHYTI Cy4acCHUM
CYCIIJIBCTBOM Y XIMIYHIH Haylli, po3po0ieHHi cnoco0iB ofepKaHHs, epepoOKHU 1 3aCTOCYBaHHS PEUOBHH SIK TaKI, IO 3aJIeXKaTh Bi 3HAHb, YMIHb,
1HIIIaTUBH 1 MIAMPUEMIIMBOCTI OKPEMHUX OCOOMCTOCTEH 1 IPyI OAHOAYMLIIB; IEPEHOCHTD 1ie CTABJICHHS HA PI3HI BUJM CBOEl HABYAIBHOI AISITBHOCTI,
MOBOJ’KEHHSI Y JOBKULTL, CBIIOMO OOMpaE HAMpsiM HABUAHHS y CTAPLIIH LITKOJI, BUXOIIYH 3 BIACHUX MOKJIMBOCTEH.
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Peanizauist 3MicTOBHX JiHIH He nependavyae Oyap-sIKOTO PO3MIMPEHHS Y1 MOTIHONIEHHS! HAaBYaJbHOTO MaTepiany, ajie moTpeOye MOCHICHHS
yBaru A0 NeBHUX Horo acnektiB. IIpoBiaHi ixei, Ha IKUX IPYHTYIOTBCS] HACKPiI3H1 3MICTOBI JIiHI1, BTUIIOIOTHCS B HABUAHHI XIMIi SIK Y TEOPETUIHOMY
3MICTI KypCy, TaK 1 B €KCIIEPUMEHTAJIbHIN IISUIBHOCTI YYHIB, MiJ Yac PO3B’sA3yBaHHS 3a7ad 1 3aBJaHb 13 PEAbHUMH AaHUMHU (BHPOOHHUOrO 1
noOyTOBOTO XapakTepy); BUKOHAHHS MDKIIPEAMETHUX HABYAJIBHHUX MPOEKTIB, POOOTH 3 PISHUMH JiKepenamMu iHpopMallii; B Mo3aypOYHHA Yac BOHH
peami3yroThCs T YaC TEMATUYHHUX THXKHIB, Y4acTl B PEriOHANBHUX, BCEYKPATHCHKHX 1 MIKHAPOIHUX KOHKYpcax (y TOMY YHCHI AUCTAHIIHHUX).

VY HaBuanbHIil mporpami 3 XiMii HaCKpI3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy pyOpuky. Y HIH 3a3Ha4€HO NMHUTAHHS, L0 AAIOTh 3MOTY
BIZITIOBITHO CIIPSIMyBATH 3MICT KOKHOI TEMH.

[Iporpama cTapIioi MKOJIH peaidye 3MICTOBI JIHII XiMIYHOTO KOMIIOHEHTA OCBITHBOI ramy3i «lIpupogo3HaBCTBO»: PEUOBHHU Ta iXHI
NePETBOPEHHS, XIMIYHI 3aKOHHU 1 METOIU AOCTIUKEHHsI, HABUYKH OE3MEYHOT0 MOBOKEHHS 3 PEYOBHHAMH, CTABJIEHHS IO €KOJIOTTYHHUX MPOoOeM 1
PO3YMIHHS XIMIYHOI KapPTHHU CBITY, BMIHHS OLIHIOBATH POJIb XiMil Y BUPOOHUITBI Ta KUTTI toauHU. CucTeMa XIMIYHUX 3HAHb BU3HAYEHA 11€€I0
NPUYMHHO-HACIAKOBHUX 3B'SI3KIB MIKPO- 1 MakKpOCBITY PEYOBHMH, B3aEMOIEPETBOPEHb NMPOCTUX 1 CKJIAAHUX PEUOBUH 1 M€HETHUYHHM 3B'S3KOM
HEOPraHIYHUX 1 OPraHiYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHUX PEAKIii PO3IIIAAIOTHCS 3 YPaXyBaHHSIM CYYaCHUX TEXHOJOTIH
BUPOOHULITBA HOBUX PEYOBHH, MaTEpiaiB 1 €Heprii.

3MiICT mporpamMu CTPYKTYPOBAHO 3 YpaxXyBaHHSIM BIKOBHX OCOOJIMBOCTEH YUHIB 1 4acy, BIABEIEHOTO HA BUBYCHHS MMPEAMETA.

KinpkicTe ronuH, BiABENEHWX HAa BHUBYEHHs XiMii Ha PiBHI CTaHIApTy, BIANOBIZAae HaBuajdbHMM IulaHaMm it 10-11 kiaciB 3akianiB
3arajbHOI CepeaHbOI OCBITH, 3aTBEPIKEHNM MIiHICTEpCTBOM OCBITH 1 Haykn Ykpainu (Haka3 MOH Ne  Big 2017 p. «IIpo BHeceHHs 3MiH y
Haka3 MOH Bix  Ne 995»), a came: y 10 xnaci — 1,5 roguny, B 11 kinaci — 2 roAMHA HA THKICHb.

LlinHiCHI OpieHTHPH 3MICTY KypcCy XiMii y cTapiuiii IIKOJI He 3aJeKaTh Bi PIBHS BUBYCHHS 1 BU3HAYAIOTHCS CHENU(DIKOK0 XiMil K HAYKHU.
[TOHATTS «LIHHICTBY» BKIIFOYA€E €IHICTb O0'€KTHBHOTO (caM 00'ekT) 1 cy0'eKTUBHOTO (BiAHOIIEHHS Cy0'ekTa 10 00'€kTa), TOMYy B SIKOCTI I[IHHICHUX
OpIEHTHUPIB XIMIYHOI OCBITH BHCTYIAIOTh 00'€KTH, IO BUBYAIOTHCS B KypCl XiMii, 10 AKHX B y4HIB (pOpMyeThCs LiHHICHE cTaBieHHs. [lpu npomy
MPOBIHY POJIb BIAITPAIOTh Mi3HABAJbHI I[IHHOCTI, OCKUTBKH TOJIOBHOIO METOI0 HABYAJIBHOTO MpenmeTa «XiMist» € HOCHIIKEHHS 1 BUBYEHHS
MIPUPOIHL.

VYknanaui mporpamu nparayyiv 30epertv HUTICHICTh 1 CHCTEMHICTh HaBYAJBHOTO TPEIMETa, Ha OCBOEHHS SIKOTO BIIBEICHO MiHIMAbHUIMA
HaB4YaJbHMI Yac. PerenpHuil BinOip 3MicTy XiMii Ha 6a30BOMY pPiBHI BUBYEHHS JT03BOJIUB:

30eperTy JOCTaTHBO LUTICHUH 1 CHCTEMHMI KypcC XiMmii,

3BUTBHUTH KypC B HAAMIPHOI AeTaji3alii, 3aTEOPETU30BAHOTO 1 CKJIAAHOTO HAYKOBOTO Marepiajly, JUIsl BIAMPALIOBAHHS SIKOTO MOTPIOHO
YIMaJIo 4acy;

BKJIFOUUTH JI0 KypCy Marepial, MOB'SI3aHUH 13 MOBCSIKACHHUM XKUTTSAM JIIOJWHU Ta 3 MalOyTHBOIO NMpo¢eciifHOK MisUIbHICTIO 3700yBavya
MOBHOI 3arajbHOI CEPEIHBOI OCBITH, SIKA HE MATUME SICKPABO BHPAKEHOTO 3B'A3KY 3 XIMIEIO.

I'onoBHE racno, KM KepyBaJIuCs yKianadi nporpamu:. « BUB4aeMo 3aKOHOMiIpPHOCTI, a He oKkpeMi GpakTHy.
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CTpyKTypa HaBYAJIBHOI NpPOrpamMu. 3MICT TPOTrpaMH OXOIUTFOE PO3JALIH, MPHUCBSAYEHI BHUBUEHHIO XiMil OPraHIYHHMX CIIOJVK,
y3arajbHEHHIO, CHCTEMAaTH3alil Ta MOTJIMONIEHHIO 3HAHb 3arajibHOI XiMii, XiMil €IEMEeHTIB Ta y3arajJbHEHHIO 3HaHb IMOJO POJI XiMii y CTBOPEHHI
HOBHX MaTepiaiiB, PO3BUTKY HOBUX HAIPsIMIB TEXHOJIOTIH, PO3B’sI3aHHI MPOJOBOJIBYOI, CHAPOBHHHOI, €HEPT€TUYHO1, €KOJIOTTYHOT mpodieM.

OO6paHo TaKky MOCHIAOBHICTh BUKJIAZCHHS HABYAJIbHOIO MaTepiaiy:

10 xknac. [loemopenns nouamkogux nousame npo opeaniyni pevosunu. Tema 1. Teopis 6yoosu opeaniunux cnoayk. Tema 2. Byeneeoowi.
Tema 3. Orcucenoemicui opeaniuni cnonyku. Tema 4. Himpoeenoemicni opeaniuni cnonyku. Tema 5. Cunmemuyni 6UcOKOMONEKYNAPHI peyoSUHU i
nonimepui mamepianu Ha ix ocnogi. Tema 6. bacamomanimuicms ma 36 S3KU MIdC KIACAMU OP2AHIYHUX PEYOBUH.

11 xkaac. Tema 1. Ilepioouunuii 3akon i nepioouuna cucmema ximiunux enemenmie. Tema 2. Ximiunuii 36’30k i 6yooea peuosunu. Tema 3.
Ximiuni peaxyii. Tema 4. Heopeaniuni pevosunu i ixui enacmusocmi. Tema 5. Xivisi i npoepec noocmea.

MeTOonoIOTIYHOK OCHOBOKO Takol MOOYAOBM HAaBYAJBHOIO 3MICTY XiMii Il PIBHA CTaHIAPTy € iAes IHTErpOBaHOTO Kypey XiMil —
BHYTPILIHBONIPEIMETHOI IHTErpallii HABYaJIbHOTO NpeaMeTa « XiMisy.

Ines Takoi iHTerpauii AMKTyEe HACTYIHY YEProBiCTb BUBYEHHsS PO3AUIB XiMii: y 10 kilaci BUBYA€THCS XiMisl OpraHiYHUX CHONYK, B 11 —
3arajbHa XiMisl 1 XiMisl HEOPTaHIYHHUX CHONYK. Take CTPyKTypyBaHHs OOYMOBJIEHO THM, LIO y3arajJbHeHHs B 11 Kiaci 3MicTy mpeaMera JO3BOJISIE
copMyBaTH y BUIYCKHHUKIB CEPEIHBOI IIKOIM YSABJIEHHS MPO XIMIKO, K MPO LUIICHY HAyKy, IMOKa3aTH €IHICTb il TOHATb, 3aKOHIB 1 TEOPI,
YHIBEPCAJIBHICTD 1 3aCTOCOBHICTD iX 1 B HEOPraHiuHiH, 1 B OpraHiuHii Ximii.

Y 10 knaci po3mmpeHo Matepialn i3 XiMii OpraHiYHUX CIHOJYK, IO BHBYABCS B OCHOBHIHM IIKOMI. Y MepLIiii TeMi PO3TJISAAETHCA TEOPis
OyIOBU OpraHiyHUX CIONYK SK BHUIIAa (opMa HAYKOBUX 3HAHb Ta i30Mepis sk siBuine. Kiacu OpraHiyHUX CIOJYK BUBYAKOTHCS B TEMax
«ByrnesonH1», «OKCHreHOBMICHI OprasidHi cronykm», «HiTporeHoBmicHi oprasiyHi crmoiyku». OKpemi TeMH NPUCBAYEHI CHUHTETHYHHM
BUCOKOMOJIEKYJIIPHIUM PEUOBHHAM 1 0araTOMaHITHOCTI Ta B3aEMO3B’SI3Ky OpraHIYHMX PedoBMH. HajexxkHy yBary mpupiiieHo OymoBI MOJEKYJ
OpPraHiuHUX CIIOJYK, PO3KPHUTTIO B3a€EMHOTO BIUIMBY aTOMIB, MPUYMHHO-HACIIAKOBUM 3B SI3KaM MIJK OYZOBOIO, BJIACTUBOCTSIMHU, 3aCTOCYBAHHSIM
OpraHiYHUX PEUOBUH.

3 MeTOI TOCHJICHHS pOJI IeAyKLii y HaBYaHHI XiMii CIIOYATKy JAIOThCS KOPOTKI TEOPETHUHI BimoMocTi mpo OynoBy, Kiacugikariro,
HOMEHKJIATypy OPTaHIYHUX PEUOBHH, OCOONIMBOCTI peakiliil 3a ix yuacTio. ChopMoOBaHi TAKMM YHMHOM TEOPETHUYHI 3HAHHSI TIOTIM PO3BUBAIOTHCS HA
(bakTONOrIYHOMY MaTepiaji MpH BUBUEHHI KJIACIB OPraHIYHUX CIOJYK.

B 11 knaci normuOmro0ThCS 3HAHHSA 13 3arajbHOIl XiMil 1 XiMii HEOPraHIYHMX PEYOBHUH, HaOyTI B OCHOBHIH IKOm. BuBHaeTbcs Ximis
HEMETAJTIYHUX 1 METaJiuHUX EJIEMEHTIB 3riHO 3 OyIOBOKO IXHIX aTOMIB Ta MiCIEM y NMEPIOANYHIN cucTeMl XiMIiYHMX eneMeHTiB. IlocmimoBHO
BUBYAIOTHCS (DI3MYHI W XIMIYHI BJIACTUBOCTI HAWBAXIIMBIIIUX CIOJYK €JIEMEHTIB (3 SIKUMHU Y4HI 3yCTPIHAIOThCs Y MOOYTI, MOBKULIL), MpaBHia
MOBO/I’KEHHSI 3 HUIMH, OJIEP’KaHHs Ta BAKOPUCTAHHS iX.

Tema «Ximist 1 Tporpec JIOACTBa», SKOK 3aKIHYYETbCA KypC XiMii, Ma€ y3araJbHIOBAJIbHUN xapakrep. Po3kpuBaeThCs poip XiMil y
CTBOPEHHI HOBHMX MarepiajiB, PO3BUTKY HOBHX HANpPsIMIB TEXHOJOTIIH, PO3B’sI3aHHI MPOJOBOJBYUOI, CHPOBUHHOI, €HEPreTUYHOI, E€KOJOTIYHOI
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npoOiieM. Y3araJbHIOIOThCS CBITOTJISHI MTUTAHHS MO0 MICIS XIMil MOMIXK 1HIIUX HAYK MPO MPUPO.Y.

3aBepIuyeTbCsl BUBUEHHSI XiMil O3HAHOMJICHHSIM 13 3€JIEHOI0 XIMIEK sK HOBOIO (PiIocodiero Cy4acHOTO PO3BHUTKY XIMIYHOI 1HAYCTPIi,
HAyKOBMX JOCHiMKEHb Ta CBITOIMIAAY MOJIOAOTO MOKOJIHHS XiMmikiB. Ii 3aBnaHHA — JOMOMOITH JFOACTBY y BiOOpi TAKUX BUXIOHMX MaTepiajisb i
CXEM TEXHOJIOTIYHUX MPOILECIB, K B3arajii BUKIOYAIOTh BUKOPUCTAHHS OyAb-IKUX IIKIJTMBUX BUXITHUX PedOBUH ab0 iX YTBOPEHHS B MPOLEC
BUPOOHULITBA/BUKOPUCTAHHS XIMIYHOT MPOIYKIIi.

JlocTaTHBO yBaru NPUALTSETHCS 1 BUCBITICHHIO METO/IB HAYKOBOTO MI3HAHHSA B XIMii, pOJIl CLIOCTEPEKEHHS I €KCIIEPHMEHTY.

Hauanns ximii moTpelye palioHaJIbHOTO 3aCTOCYBaHHsS crocobiB aiil, meToais i 3aco0iB HaBuanHsa. OpraHi3aii OCBITHbOTO HPOLIECY
CIPUATHME BHKOPUCTAHHS TEPEBIPEHUX LIKUIBHOK MPAKTHKOK AKTUBHUX Ta IHTEPAKTHBHHUX TEXHOJIOTIH: TpymoBoi poOoTH, mpoOIeMHOro
HABYAHHS, MUAAKTUYHHUX IrOp, TPEHIHTOBHX 3aHSATH TOMIO. Y CYYaCHHUX YMOBAaX BAXJIMBHM METOIMYHUM OPIEHTUPOM € (pOpMyBaHHA B y4HIB
YMIiHHSI BYUUTHCH 1 HOTO peai3ariisi B CaMOCTIHHIN HaBuanbHIl nispHOCTI. IIpiopuTeTHnii BUOIp METOMKY HABUAHHS HAJIEKUTh YIUTEIIEBI.

BaxnmuBuM mxepenoM 3HaHb, 3ac000M (GOpMyBaHHS AOCTIAHMLBLKHX YMiHb 1 HaBHYOK, CTBOPEHHs MPOOJEMHUX CHUTyalid, PO3BUTKY
MUCJIEHHSI, CTIOCTEPEKIIMBOCTI 1 JOMMUTIMBOCTI € XIMIYHHIT eKCIEPHUMEHT Ta Po3B’sI3yBaHHSA 3a4a4. ToMy B mporpami 10 KOKHOI TEMU BKa3aHO
BUIM XIMIYHOTO €KCIIEPUMEHTY 1 THITH PO3PaxXyHKOBUX 3a7ad.

Buxonsuu 3 moxmBocter kabiHery ximil Ta OepydM A0 yBarm TOKCHYHICTb PEUOBHUH 1 MpaBuia OE3MEeKH, YIUTEIb Ha CBIH PO3CYI MOXKe
JOTIOBHUTH XIMIYHMH €KCIEPUMEHT, SIK AEMOHCTpauiiHui, Tak 1 naboparopHuil. OKpiM LBOro, YaCTUHY AEMOHCTpALii MOKHA 3IIHCHIOBATH,
BUKOpUCTOBYI0UN 3D-MonemtoBanHs abo BipTyalbHE €KCIIEPIMEHTYBAHHS.

DopMyBaHHIO KOMITETEHTHOCTEH YUHIB CIIPUSIE BUKOHAHHS HUMH HABYAJBbHHX MPOEKTIB, OPIEHTOBHI TEMH sIKUX (11151 BHOOPY) HaBEIEHO B
oKkpeMiil pyOpuui mporpamMu. Y4uTenb 1 y4HI MOXKYTh NPOTIOHYBaTH 1 BiacHI TeMu. lIpoektn po3poOisiroTbes YUHSIMH 1HAMBINyaJlbHO a0o0 B
rpymnax, y4ureiab MOXKE Ha/laBaTH KOHCYJBbTALIIO LIONO TUIAHYBAHHS, BU3HAUEHHS METH, 3aBIaHb 1 METOIUKHU JOCIHIKEHHS, OIIYKY 1 30UpaHHs
iH(popMarii, KOOPAMHYBATH X1l BUKOHAHHS NpoekTy. [IpoekTHa poboTta Moxke OyTH TEOPETUUHO ab0 eKCIEPUMEHTANIBHOK. TPUBAIICTD MPOEKTY
— pi3Ha: Bi YypOKy (MIHI-IIPOEKT), KIJIBKOX IHIB (KOPOTKOTEPMIHOBHH IMPOEKT) A0 POKY (IOBroTepMIHOBHIT). PesynbraTi HOCTIIKEHb Y4YHI
MPEACTABISIFOTh Y GopMi MyJIBTUMEIINHOI Mpe3eHTalli, JomoBiAl (y pa3i HeOOXiTHOCTI — 3 IEMOHCTPALIEID XIMIYHUX AOCIIAIB), MOJENI, KOJEKIIi,
OyKJIeTy, ra3eTd, CTaTUCTHYHOIO 3BITY, TEMATUYHOIO MAcOBOTO 3aXOIy, HaAyKOBOTO pedepaty (i3 3a3HAYEHHSIM aKTyaJbHOCTI TEMH, HOBU3HH 1
NPAaKTUYHOTO 3HAYEHHS pPEe3yNIbTAaTIB JOCHIIKEHHS, BUCHOBKIB) Tomlo. llpeseHTamiss i OOroBOpeHHs (3aXHCT) MPOEKTIB BIAOYBAEeTbCA Ha
CreliaibHO BiABeneHOMY ypoui ado mix 4ac ypoky 3 meBHOI Temu. PoOOTa KOKHOTO BUKOHABISL MPOEKTY OLIHIOETHCS 3a HOTO BHECKOM,
1HAMBIyaJIbHO 32 KPUTEPISIMH, 3 IKUMH YUHIB O3HAHOMITIOIOTD 3a37aJIET1 b,

YponoB:k poKy y4eHb 000B’SI3KOBO BUKOHYE OJMH HaBUAJIbHUI NPOeKT (1HAuBIAyanbHUN abo rpynosuii) i3 mpeamera. OKpiM LBOTO, yUHI
MOKYTb OpaTH y4acTb 1 BUKOHYBATH 33 Oa)KaHHSIM KIJIbKa IPOEKTIB.

E¢exTuBHICTD OCBITHROTO MPOLECY MOXKHA MIIBUIINTH 3aBASKH 3aCTOCYBAHHIO CyYacCHHX iIH()OPMALiHHO-KOMYHIKALIHUX TeXHOJIOTIH.
Lle cnpusituMe axkTHUBI3aLii MI3HABAIBHOI AISIIBHOCTI Y4YHIB, PO3BHUTKY iXHBOI CAaMOCTIHHOCTI B OIAHYBaHHI 3HaHb, MOCHJIEHHIO MO3UTHUBHOI
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MOTHBALI{ HABYAHHS Ta JO3BOJUTH (POpMyBaTH 1H(PpOpMAIHHO-LN(POBY KOMIIETEHTHICTh. ENEKTPOHHI OCBITHI pecypcH Jar0Th 3MOTY YHAOUHUTH
HAaBYAJBHHUHA 3MICT, 30KpeMa TOH, IO CTOCYEThCS BHYTPIIHBOI OyIOBU PEUOBMH YHM XIMIYHHMX IMPOIECIB, HEAOCTYITHUX JIsI CIIOCTEPEKEHHS B
yMOBaX MIKUTBHOI JTadopaTopii.

Y mporpami He 3a3HAYEHO PO3MOJIUT TOAMH 3a TeMaMmH. i1 OTPUMAaHHS O4YiKYBaHUX Pe3yJIbTAaTIB HABYAJIBbHOI ISUIbHOCTI YYHIB YUUTENb
CaMOCTIHHO BU3HA4Ya€ Yac, HeOOXIMHUH sl IXHBOTO TOCATHEHHS Y MEXKax BIATIOBIAHOI TEMH, 3BaYKAOUM HA YMOBH (PYHKIIOHYBAHHSI HABYAJIBHOTO
3aKyIaay 1 HaBYaJIbHI MOYKJIMBOCTI YUHIB. YUHUTENb TAKOXX MOXKE OOIPYHTOBAHO 3MIHIOBATH MOPSIIOK BUBYEHHS TEM 1 OKPEMHUX IUTaHb § MEXKax

OJHOTO KJIacy. HepeHOCI/ITI/I BHBYCHHA TEM 10 IHIIOTO KJIaCy HE JO3BOJIAECTHCA.
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10 kaac

52 roxa, 1,5 rox

Ha THXKIACHDb

QuikyBaHI pe3yJIbTATH HABYAHHSA

| 3MiCT HABYAJBHOI0 MATEPiaIy

IIpakTH4YHA YacTHHA

IloBTOpeHHs NOYATKOBUX MOHATH PO OPraHiyHi pe4yOBHHH

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT

HA3U6ae NeCsTh WiICHIB romosorianoro psay ainkaxis (CH, — CigHy);

PO3yMi€ HANCKHICTE PCUOBHH 3a IXHIM CKJIQAOM J0 BYIVICBOIHIB,
OKCHI'CHOBMICHUX, HITPOr€HOBMICHHX CIIOIYK.

MistjibHICHH I KOMIIOHEHT

cKnaoae

MOJICKYJISIPHI, CTPYKTYPHI 1 HAIBCTPYKTYPHI (OpMYyIH MeTaHy Ta OB ATH
tioro romojioris (C,Hg — CioHyy), ereny, etuny, MeTaHOMy, €TAHOY, TIILICPOITY,
CTAHOBOI Ta AMIHOCTAHOBOI KHCIIOT;,

PIBHSHHS peakwUiil: ropiHHA (ITOBHOrO OKUCHCHHS) BYIJICBOIHIB; 3aMILICHHS
JUIE METaHy (XJIOPYBAHHA), NMPUEAHAHHS AN CTCHY H €THHY (ralorcHyBaHH,
TIPYBaHHA); MO OMHUCYIOTh XIMIUHI BIACTHBOCTI €TAHOBOI KHUCIOTH (B3a€MOAIS
3 IHAMKATOpaMH, MCTANaMH, TYTaMH, COMSMH 3 TOYKH 30PY EICKTPOIITHIHOI
JUCOLarii).

IinHicHHiF KOMIIOHEHT

00TpyHmosye

3aCTOCYBAHH! MCTAaHY, €TaHY, CTCHY, CTHHY, MCTAHONY, CTAHONIY, TIILEPONY,
€TAaHOBOI KUCIOTH,

POTb OPTaHIYHUX CIONVK V JKUBIH NPHPOI;

OUIHIOE 6RJIUG HA 3]0POB S 1 JOBKIILIA OKPEMUX OPTaHIYHUX PEYOBHH;

GUCN06110€ CYONHCERHs MON0 HEOOXIAHOCTI 3HAHb MPO OPraHIuHI CHOTYKU
JUTd iX 6e3MeUHOro 3aCTOCYBAHHSL.

Ckiag, BIACTHBOCTI, 3aCTOCYBAHHS
OKPEMHX TPEICTABHHKIB BYIJICBOIHIB
(MeTaH, cTaH, CTCH, CTHH),
OKCHUTCHOBMICHHX (METAHOJI, €TaHOJI,
CILEPOT, €TaHOBA  KHCIOTA) 1
HITPOT'CHOBMICHHUX (amiHOCTaHOBA
KHCIOTA) OPTaHIYHUX PEUOBHH.

Tema 1. Teopis 6ynosu

OPraHiYHHX CNOJYK

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT

ROSACHIOE

CYTh SIBHIIA 130Mepii;

3aNEeXKHICTh BIACTHUBOCTCH PCUOBHH BiJ cKIaay 1 OyJOBU iXHIX MOICKYJI Ha
OCHOBI MOJIOKEHB Teopii OyI0BH OPTaHIYHUX CIIONYK;

HA6OOUmMb RNPUKIAOU OPTaHIUHUX CIOAYK 13 NPOCTHMH, MOJABIHHHMHU,
MOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ I3KAMH.

Teopis OyoOBH OpPraHIYHHUX CIIOIYK.
3ane:KHICTh BIACTHBOCTCH PEUOBHH Bif
ckrany 1 XiMiuHOI OYJOBH MONCKYIL
[lonarTs mnpo sBume i3oMepii Ta
130MepH.

Kosanenthi
3B 3KH
CIIOITYK:

KapOOH-KapOOHOB1
y  MOJCKYJIaX OpTaHigYHUX
MIPOCTHUH, MTOABIAHUI,

Pozpaxynroei 3a0ayi

1. BuseaeHHs MOIEKYJIAPHOI
(dhopMyIH PEUOBUHU 32 MACOBHMH
YaCTKAMU CJICMCHTIB.

Jemoncmpauii

1. Mogeni MONEKyn OpraHidYHHUX
coayk (y Tomy wumcm 3D-
MPOCKTYBAHHS ).



http://www.print-driver.ru/?demolabel-ru

15

MistjibHICHH I KOMIIOHEHT

po3piznse

OpPTraHiuHI CIOONYKH 33 SKICHHM CKIAJA0OM:
HITPOT'CHOBMICHI PEUOBHHH;

BVIJICBOIHI, OKCHICHO- 1

MOTPIHHUH.
Knacugikanis oprasiqyHux CIomayK.

2. Mogeni Momekya i3oMepiB (V
ToMy yucai 3D-nmpoekTyBaHHS).

Hasuanvni npoexmu
1. Izomepu y mpupoxmi.

MPOCTUH, MOABIHHMN, MOTPIHHUHN KapOOH-KapOOHOBI 3B A3KH; 2. Icropis CTBOpPEHHS Ta
Xapakmepu3ye cyTb Teopii OYA0BH OPraHIYHUX CIOIYK; PO3BUTKY Teopii OvaoBH
po368°a3ye 3adaui Ha BUBCACHHS MOJCKYISIPHOI (GOPMYIH pPEUOBUHU 34 OPraHivHUX CITOYK.
MAaCOBHMH YaCTKAMH CIEMEHTIB, OOTPYHTOBYHOUH OOpaHUid CrOCIO PO3B’ sI3aHHS. 3. 3D-moxemi MOJICKY T
IinHicHHiF KOMIIOHEHT OPraHivHUX CITOYK.
yc8idoMma0e  HEOOXIAHICTD  3HAHHS  BJACTHBOCTCH  PCUOBHHH IS
BCTAHOBIICHHS ii BIUTMBY Ha BJIACHE 3A0POB S 1 JOBKIIS,
GUCI06T10€ CYONCEHHS TIPO 3HAUCHHS TeOpii OVAOBU OPraHIvHHUX CIIOMYK A
PO3BHTKY OpTraHiYHOI XiMii;
pobume eucHosky PO OATaTOMAHITHICTh OPTaHIYHUX CIOIYK Ha OCHOB1
Teopii XiMiuHOI OV I0BH.
Hackpizni 3micmosi inii
Exonozciuna besnexa i cmanuii po3eumox.
3aneKHICTh BIACTHBOCTEH PEUOBHH BiA CKIay 1 XIMIUYHOI OYAOBH MOICKYI.
Tionpuemnusicms i Qinancosa spamommichiv.
3aneKHICTh BIACTHBOCTEH PEUOBHH BiA CKIay 1 XIMIUYHOI OYAOBH MOICKYI.
Pose’s13yBaHHS po3paxyHKOBHX 33724 HA BUBEACHHS MONCKY/ISPHOI (JOPMYIIH PEUOBHHHM 332 MACOBUMH YACTKAMU €IICMEHTIB.
Tema 2. Byrnesoani
YueHb/yueHus: Knacudikauis ByrineBoaHis. Po3spaxynrosi zadaui
3HaHHEBHII KOMIOHEHT AJIKaHH. 3arampHa ~ dopmyna | 2.  BuseaeHHs — ModekymapHOi
Hazusae aJIKaHIB, CTPYKTYPHA 13omepis, | hopmynn PEIOBHHHA 3a
aJIKaHU, AJIKCHU 1 aJIKIHM 33 CHCTEMATHYHOIO HOMEHKIATYPOIO; CHUCTEMATHYHA HOMCHKIATYPA. 3aralibHOO hopmynor
3aranbHi (HOPMYITH aKaHIB, AJKCHIB, AIKIHIB, XiMI4YHI BIACTUBOCTI A/IKAHIB. TOMOJIOTTYHOTO pany Ta
(i3uuHI B1acTHBOCTI OCH3EHY; AgkeHH 1 ajkiHH. 3aranpHi Ta | TYCTHHOIO abo BiJHOCHOIO
ROSACHIOE CYTh CTPYKTYPHOI 130Mepii BYTTICBOJHIB; MOJICKYISIPHI  (OpMyAH  anKeHIB 1 | TYCTHHOIO.
PO3Ri3HAE CTPYKTYPHI 130MEPU NICBHOI PEUOBUHU; aJIKIHIB, CTPYKTYpHa 13omepid, | 3. BuBeacHHA  MOIEKYISAPHOT
HABOOUMb NPUKIAOU CHUCTEMATHYHA HOMCHKIATYPA. ($OpMYITH PCUOBHHH 32 Macolo,
HACHYCHHX, HCHACHUCHUX W apOMATHYHHUX BYIIICBOIHIB; XiMiuHI BIACTUBOCTI €TEHY Ta | 00 eMOM abo KIUTBKICTIO
CTPYKTYPHHUX (OPMYIT 130MEPIB aJIKaHIB, ATKCHIB 1 ATKIHIB. CTHHY. PEIOBHHHI pearcHTiB abo
MistjibHICHH I KOMIIOHEHT Apenun. beH3¢H: MOJCKYJSpHA 1 | MPOAYKTIB PEAKIi.
PO3pi3Hs€ BYTTICBOAHI PI3HUX FOMOJIOTTIHHX PSAIB; CTPYKTYpHa dopmyny, bizuuni | Jemoncmpayii
cKaoae BJIACTUBOCTI. 3. Bignomenus HACHYCHHUX

Ha OCHOBI 3araipHOI GOPMYIH MOJCKYISPHI (POpMYIH BYITICBOAHIB IIEBHOT'O

XiMi4uHI BIACTUBOCTI OCH3CHY.

BYTJICBOJHIB 0 JIYTIB, KHCJIOT.
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TOMOJIOTIIHOTO PAY;

MOJICKYILIPHY 1 CTPYKTYPHY GopMynu GCH3EHY;

CTPYKTYpHI GOPMYIIH ATKAHIB, AJIKCHIB 1 aJIKIHIB,

CTPYKTYpHi GOPMYITH 130MEPIB ATKAHIB, ATKCHIB 1 AKIHIB 32 MOJICKYISAPHOIO
(hopMyJIO0 CIIOMYKH;

PIBHSHHS PeakUii, sSKi ONHUCYIOTh XIMIYHI BIACTHBOCTI alKaHIB (TepMIYHUI
PO3KNA, 130MepHU3aLlis, TAIOTCHYBAHHS), CTCHY 1 €THHY (YaCTKOBE OKUCHCHHS,
MPUEAHAHHS TAJOrCHOBOHIB, rigpatanis), OcH3eHY (TOPIHHA, raJlOrCHYBAHHSL,
TiIpyBaHHA), OACPKAHHS ankaHiB (TIAPYBaHHS aJKCHIB, AJKIHIB), ETCHY
(meriapyBaHHS €TaHy), CTUHY (ZETiAPYBAaHHSA CTaHy, €TCHY, TLAPOMI3 KaiabLid
aneTuicH1ay), OeH3eny (13 €THHY, ACTIAPYBaHHS H-TCKCAHY);

riacudghicye

BYIJICBOJHI PI3HUX F'OMOJIOTIYHUX PSAIB, ROPiGHIOE TxHI OVA0BY 1 BIACTHBOCTI;
xapaxkmepuszye

XIMIYH1 BIACTHBOCTI AJIKAHIB, CTCHY Ta CTHHY, OCH3CHY, COCOOU OACP KaHH iX;
ycmanosinre
3B’SI3KM  MDK  CKIaA0M, OYyJOBOI, BIACTUBOCTSIMH, 30CpIraHHSIM,

TPAHCHOPTYBAHHIM 1 3aCTOCYBAHHSM BYIVICBOJAHIB Ta iXHIM BIUIMBOM Ha
JOBKILILJIS,

B32€MO3B 3K Mi>K TOMOJIOTIYHUMH PSAAMH BYTJIICBOIHIB;

dompumyemocs

mpaBul OC3MEYHOrO MOBOMKCHHS 3 BYTJICBOAHSIMH 1 IXHIMH MOXIIHUMH Y
nooyTi;

po38’sa3ye 3a0aui

Ha BHBCACHHS MOJEKYJSPHOI (GOPMYIH PECUOBHHHM 32 3araibHOK0 GopMynoro
TOMOJIOTTYHOTO PAAY Ta I'YCTHHOIO a00 BIAHOCHOK I'YCTHHOK),

Macoro, 06’ eMOM ab0 KIMBbKICTIO PEYOBHHH PEarcHTiB abo MPOAYKTIB peakiii,
OOrPYHTOBYIOUH OOpaHuil CociO po3B sI3aHHSL.
IinHicHHiF KOMIIOHEHT

pobums 8UCHOBKY OO BIACTUBOCTCH PEUOBHH HA MIACTABI iXHBOI OYI0BH
1 Ipo GYAOBY PCUOBUH HA MiJCTABI iXHIX BIACTUBOCTCH;

YCBi0OMII0E HEOOXIAHICTD 30CPEKCHHS MOBKULTS MiJ 4YaC OACPKAHHS 1
3aCTOCYBAHH!I BYTJICBOAHIB;

00IpPYRMOBYE 3aCTOCYBAHHS BYITICBOJHIB iXHIMHU BIACTHBOCTSMU;

ouinioe

MOXEKHY HEOC3MECUHICTE BYTTICBOHIB;

CTHHY,
BYTJICBOJHIB.

CKOJIOT1YHI HACTIAKA MOPYLICHHS TEXHONIOTIH JOOYBAaHHS 1 3aCTOCYBAHHS

Meroau oAeprKaHHs alKaHIB, CTCHY,
OCH3CHY. 3acrocyBaHHS

Hasuanvni npoexmu

4. OKTaHOBE 4YHCIO Ta SKICTh
OCH3UHY.

5. Leranose
MAJIMBA.

6. ApoMaTHuHI  CIONYKH  HABKOMO
Hag.

7. CMor SIK XIMIYHE SBHITIC.

8. KokcyBaHHs Byriist, POAYKTH T
IX BUKOPHUCTAHHSL.

9. bioras.

10. Briius Ha JOBKULIS
BYIJICBOJHIB Ta IXHIX MMOXITHHX.

YUCIO  AM3CIBHOTO
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BYIJICBOJHIB Ta IXHIX MOXIAHUX,
GUCI06T10€ CYOMCEHH S TIPO 3HAYCHHS 3aC001B 3aXHCTY POCIMH 1 iXHIN BITIUB
HAa 370pOB’ sl MOACH Ta JOBKULIS 32 iX HENPAaBUIbHOTO BUKOPHCTAHHSL.

Hackpizni 3micmosi inii

I pomaodsncera sionogioansicmy. 300poe 1 i besnexa. Fxonociuna Ge3nexa i crmanuti po3eumox
3Ha4yeHHs 3ac0o0iB 3aXUCTY POCIHH 1 iXHIH BINIMB Ha 3A0POB S MOACH Ta JOBKLIA 32 iX HENPABUIBHOIO BUKOPUCTAHHSL.
3abe3necucHHS 30epeKCHHS JOBKULIS MiJ Yac OAcp KaHHs, 30epiraHHs, TPAHCIIOPTYBAHHS 1 3aCTOCYBAaHHS BYTJICBOAHIB Ta IXHIX MOXITHUX

Tionpuemnusicms i Qinancoea 2pamommichin
OnepxaHHA AKaHIB, €TCHY, CTHHY, OCH3EHY, IX 3aCTOCYBAHHIL.
B3aemo03B 130K MiX BYTTICBOAHIMHU.

Po3B’s13yBaHHs PO3PAXYHKOBHX 337134 HA BUBCIACHHSA MOJNCKYLIPHOT (hOPMy/IM PEYOBHMHU 34 3araibHOI0 (DOPMYIIOK TOMOJOTIIHOTO PAAY Ta T'YCTHHOK abo
BIJHOCHOKO T'YCTHHOK);, 3a MAacOk0, 00 €MOM a00 KIJTPKICTIO PEUOBUHU PEATCHTIB a00 MPOAYKTIB PEaKIIii.

Tema 3. OxcHreHOBMICHI OPraHivHi CIOJYKH

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT

Hazueae

3aranmeHl QopMynu Ta XapaktepucTH4HI ((YHKLIOHATBHI) TPYIH CHHPTIB,
aIBACTIAIB, KAPOOHOBUX KHUCIIOT, €CTEPIB,

32 CHUCTEMATHYHOI HOMCHKIATYPOIO
OJHOOCHOBHI KapOOHOBI KHCIIOTH, €CTCPH;

ROSACHIOE

BIUIMB XapakTepucTuyHoi ((yHKIIOHATRHOI) Tpynu Ha (i3wdHl 1 XiMidHI
BIIACTUBOCTI OKCHT'CHOBMICHHX OPTaHIYHHX CIIONVK;

BOAHEBOTO 3B S13KYy Ha (DI3UYHI BJIACTHUBOCTI OKCHTCHOBMICHHUX OPTaHIYHUX
CIONYK;

Hasooums npuriaou

CIUPTIB, aJbJACTIAIB, HACUYCHUX OJHOOCHOBHHX KApPOOHOBUX KHCJIOT,
€CTEPIB, KUPIB, BYTICBOAIB 1 IXHI TpUBiaIbHI HA3BH;

MOLIMPEHHS OKCUT'CHOBMICHUX OPTaHIYHUX CIONYK V MPHPOIL 1 Xap4YoBHX
MPOIYKTAX.
MistjibHICHH I KOMIIOHEHT

po3piznse

HACHYCHI H HCHACHYCHI JKHPH;

MOHO-, TU-, IONiCaXapuaH; peakuii ecrepudikarii;

riacudghicye

OKCHI'CHOBMICHI OPraHiuH1 CIIOTYKHU 33 XapaKTCPUCTUIHHMH IPYIIAMH;

CIIUPTH, AaJbJACTIAH, HACHUCHI

cKaoae

Coupru. IMonsarra po
XapaKTePUCTHUHY (pyHKIIOHATBHY)
rpymy. ['igpokcunbHa XapaKTepHCTHYHA
(pynxmionaneHa) rpyma.  Hacwieni
OOHOATOMHI  CIOMPTH. 3arajbHa  Ta
CTPYKTYpPHi dopmynu, 130Mepis
(mponaHomnis 1 OyTaHOIIB),
CHUCTEMATHYIHA HOMEHKJIATYpPA.

Boauesuit 38’530k, HOro BIUIMB Ha
(i3U4HI BTaCTHBOCTI CIIUPTIB.

XiMiuHI ~BIACTHBOCTI HACHYCHHX
ogHoaTOMHHMX  crupTiB.  OzxepxaHHS
CTaHOMYy.

[TonsarTa mpo GaratoatoMHl cupTH
Ha MPHUKIALl TIIHEPoNy, HOro XIMIdHI
BIIACTHBOCTI.

®enout: cknag 1 OyaoBa MOJICKYJIH,
¢i3uuHI Ta XIMIYHI BIACTHBOCTI.

Anbaerigu. Cxian, OyaoBa MOJICKYI
aIBACTINIB. AJIBJCTIIHA XaPAKTCPUCTHY-
Ha ((pyHKIIOHATbHA) Tpyna. 3arajibHa Ta
CTPYKTYpHI (QOPMYyNIH, CHCTCMAaTHYHA
HOMCHKNIATypa 1 (i3W4HI BIACTHBOCTI
aNbIETIAIB.

Po3paxynxosi 3a0aui

4. OOGuucneHHd 3a XIMIYHHMH
PIBHSHHAMU KiTBKOCTI PEYOBUHH,
Macu abo 00’eMy 3a KUIBKICTIO

PCUOBHHH, MacoK abo 00 emMoM
pearcHTy, IO MICTHTh TCBHY
YaCcTKY JOMINIOK.

Jemoncmpauii

4. OxucHeHHA eTa”Homy 10
CTaHAIIO.

5. OxucHeHHS METaHAIIO
(craHamo) AMOHIAYHIM
pozuriHoM  apreHtyMm(l) okcuay
(BipTyanpHO).

6. OKUCHEHHS METaHAIIO
(craHamo) CBIXKOOACPKAHUM
kynpym(Il) T'1JPOKCHIOM
(BipTyanpHO).

7. O3HalioOMIICHHS 31 3pa3kaMHu
SCTepIB.

8. BigHOIICHHS KUPIB 10 BOAH Ta
OPTaHIYHUX PO3YMHHUKIB.

9. JloBcAcHHSA  HCHACHYCHOTO
XapaxkTepy piakux SKUPIB
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MOJICKYJSIPHL 1 CTPYKTYpHI ¢opMynn couptiB, ¢CHOTY, anbIEriaiB,
HACHYCHUX OJHOOCHOBHHUX KapOOHOBHUX KHC/IOT, ECTEPIB, KHUPIB, BYTJICBOAIB (32
Ha3BaMH 1 3aranbHUMH (PopMynaMu BiATIOBITHUX TOMOIIOTTYHHX PAIIB);

PIBHSIHHS PEAKI[iif, $KI OMUCYIOTh XIMIYHI BIACTHBOCTI HACHYCHUX
OMHOATOMHHX CHHUPTIB (IIOBHE 1 YACTKOBE OKHCHEHHS, ACT1ApaTaLlist, B3aEMOIIs
3 My;KHAMH METaJIaMH, TIAPOTEH rajior¢HiaMu), riinepoty (MOBHE OKUCHCHHS,
B3a€EMOJIA 3 JTYKHUMH MeTanamu), (GeHomy (B3aeMOAis 3 TYKHHMH METalaMH,
JAyramu, OpPOMHOIO BOJOK)), €TaHAMIO (YACTKOBE OKHMCHCHHS 1 BITHOBJCHHS),
OMHOOCHOBHHX KapOOHOBHX KHCIOT (B3A€EMOZIS 3 IHAMKATOPAMH, MCTAJIAMH,
JYTaMH, COILIMH, CITUPTAMH), eCTepiB (rixponi3), sKupie (FApYBaHHS Ta TY>KHHHA
riapofi3), TIIOKO3W (YACTKOBE OKHCHCHHS, BIAHOBJICHHS BOJHEM, OpPOAIHHS
CIIUPTOBE 1 MOIOYHOKHUCIC), CaXapo3H, KPOXMATI0 1 LCMION03H (MONCKYJISPHI
PIBHSHHSA TiAPOMI3Y), OHCpXaHHA cTaHony (riAparamis €TeHy, OpOIIHHS
[JIFOKO3H), €TAHAITIO (TIApATALs CTHHY, OKUCHCHHSI €TAHOIY), CTAHOBOI KHCIOTH

(OKHMCHCHHSI  €TAHAIKD, CTAaHOAY), (OTOCHHTE3y, YTBOPCHHS CaXaposw,
KPOXMATIO 1 LIEFOIO3H Y IPHUPO/II |
nopisnioe

OYZOBY 1 BJIACTHUBOCTI CIOIYK 3 PI3HHMH XapaKTCPUCTUYHUMH TIPYIIAMH,
OMHOATOMHHX CHHUPTIB 1 PSHOTY, KPOXMAJIIO 1 LICTFOIO3H;

XIMIYH1 BJIACTHBOCTI HACHYICHUX OJHOOCHOBHHX KapOOHOBUX 1 HCOPTaHIYHUX
KHCIOT; BIACTUBOCT] HATYPAIBHHUX 1 IITYYHUX BOJIOKOH;

xapaxkmepuszye

XIMIYHI ~ BJACTHBOCTI OJAHOATOMHHUX HACHYCHUX CIHPTIB, CTAHAJIO,
HACHYCHHUX OJHOOCHOBHHX KapOOHOBHX KHCIIOT, ECTEPIB, XKHPIB, BYTJICBOIB;

CHoCOOH OACPXKAHHS CTAHOIY, CTAHANIO, CTAHOBOI KHCJIOTH, TIITIOKO3H,
caxapos3u, KPOXMAJIEO 1 LETION03H;

npozuosye

XIMIYH1 BJACTHBOCTI OKCUT'CHOBMICHHX OPTaHIYHUX CIIOJIYK HA OCHOBI 3HaHb
PO BJIACTHBOCTI XapaKTCPUCTHIHHX ((PYHKLIOHATBHUX) TPVII;

ycmanosinre

MPUYUHHO-HACTIAKOBI 3B SI3KM MDK CKJIaJ0M, OVJOBOI, BIACTHBOCTIMH,
3aCTOCYBAHHSM 1 BIUTHBOM HA JOBKLU/UTSI OKCUT'CHOBMICHUX OPTraHiYHHX CIIONYK;

TCHCTHYHI 3B 3KH MK OKCUT'CHOBMICHUMH OPTaHIYHUMH CIIOTYKaMH;

8USGISE

HASIBHICTh QJIbJCTIAIB, KAPOOHOBUX KHUC/IOT, TIIOKO3H,

OOMPUMYEMbCSL NPABU.T

0E3MEYHOro MOBOMMKCHHS 3 OPTAHIYHUMH PCHOBHHAMU,

XiMIuHI BIACTHBOCTI €TAHAIIO, HOIO
OJEp KaHHS.

Kapo6onosi KHCJIOTH, ix
MOLIMPEHHS B MIPUPOAL Ta K1achu(iKaris.
Kapboxkcnnbha XapaKTCPUCTHIHA
(byukuionansna) rpyma. Cxiaaxa, Oyaosa
MOJICKYJI ~HACHYCHHUX OJHOOCHOBHHUX
KapOOHOBHX KHCIOT, iXHs 3araibHa Ta
CTPYKTYpPHi dopmynu, 130Mepis,
CHUCTEMATHYHA HOMCHKNIATYpa 1 (izuuH1
BIIACTHUBOCTI.

XiMiuHI ~BIACTHBOCTI HACHYCHHX
OJHOOCHOBHHX KapOOHOBUX  KHCIOT.
Peakuis ecrepudikarii.

OxepskaHHs €TAHOBOI KUCIOTH.

Ecrepn, zaranbHa Ta CTPYKTYpHI
dopmyny, CHUCTCMATHYHA
HOMCHKJIATYPA, BIIACTHBOCTI.
Igponis ecrepis.

Kupn sax npencraBHHKH ecTEpiB.

¢iznuHi

Knacudikamis xupiB, ixHI XimiuHI
BIIACTHUBOCTI.

Byraeesogn. Knacudikaris
BYIJICBOJIB, iX YTBOPEHHS ¥ MOLMIUPEHHS
V IIPUPOL.

I'mroxoza: monekymsapaa Gopmyna ta
ii Biakpura opma. XiMiuHI BIACTHBOCTI
TJIFOKO3H.

Caxapoza, Kpoxmalb 1 LIETII03a:
MOJICKYIIPHI GOPMYIH, T1APOII3.

(BipTyanpHO).

10. OxucHEHHS TJTIOKO3H
aMOHIaQYHUM PO3UNHOM
apreatym(l) OKCHAY (za
BIICYTHOCTI pearcHTiB -
BIPTYaIbHO).

Jabopamopni oocniou

1. Bussrenns OpraHivYHuX
KHCIOT Y XapUOBHUX MPOAYKTAX.

2. OxuCHEHHA TIIOKO3H
CBIKOOICPIKAHUM kynpym(ID)
T1IPOKCHIOM.

Ilpakmuuni po6omu

1. Po3p’si3yBaHHA ~ CKCHEPHUMCH-
TaJbHUX 337a4.

Haguanoni npoexmu

11. Exonoriuna Oe3MeUHICTD

3ACTOCYBAHHS 1 OACPKAHHS (ICHOIY .
12. BuasneHus denoay B

CKCTPaKkTl 3€IECHOro dYarw abo
ryarii.

13. ByrneBogm v XapdoBUX
MPOAYKTAX: BHSIBIICHHS 1

010/10TYHE 3HAYCHHS.

14. Aédiaie60ai 66830.

15. Hatypanshi BOJIOKHA
POCAMHHOIO TMOXOKCHHS, iXHI

BIACTHUBOCTI, [Ji Ha OpraHizMm
JIOJVHH, 3aCTOCYBAHHIL.

16. lItyyni  BOJOKHA! ixHE
3aCTOCYBaHHsA y moOyTi Ta
MPOMHCIOBOCTI.

17. Erepu Ta ecTepu B
KOCMETHIII.

18. biogusenpHe malibHE.
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obuucnroe

3a XIMIYHHMH pPIBHAHHAMH KUTBKICTh PCUOBHHH, Macy abo o0’eM 3a
KIJBKICTIO PEYOBHHH, MACOK0 a00 00’ €MOM PEarcHTy, IO MICTUTD MEBHY YACTKY
JOMIIIOK, OOIPYHTOBYIOUH 0OpaHui crocid po3B’ sI3aHHS;

po3e’azye

CKCICPUMEHTATBHI 3a1a4i, OOIPYHTOBYIOUH 00paHUH crocid po3s sS3aHHA.
IinHicHHiF KOMIIOHEHT

pobumo 8UCHOBKU

IIOAO BJIACTUBOCTCH OKCUTCHOBMICHHX OPraHIYHHUX PCUYOBHMH HA IACTaBI
ixHpOi OyJ0BH 1 TPO OYAOBY OKCHI'CHOBMICHHUX PCUOBHH HA MIACTABI iXHIX
BIIACTUBOCTEH; HA OCHOBI CIIOCTCPEIKCHB;

ycsioomaroe

B3aEMO3B 130K CKJIaay, Oya0BH, BJIACTHBOCTCH, 3aCTOCYBAHHS
OKCHI'CHOBMICHUX OPTaHIYHUX PCUOBHUH 1 iXHBOT'O BIUTHBY Ha JOBKIJLIS,

HCOOXITHICTh OXOPOHH MOBKULIS BiJ MPOMHUCIOBUX BIAXOIIB, INO MICTSITh
deHom,;

BUCILOBIIOE CYONHCEHH S

IOAO0 BILIUBY MPOAYKTIB OPraHIYHOTO CHHTE3Y HA 3A0POB’S JIOJUHH Ta
CKOJIOTTYHHH CTaH TOBKLIJIA,

Pp0o38°a3y€ npobaemy

BIACHOTO PAaLIOHATIBHOTO XapYyBaHHS Ha OCHOBI 3HAaHb MPO JKUPH 1
BYIJICBOJU;

ouinioe

GloMoriuHEe 3HAUCHHS KHUPIB 1 BYTJICBOAIB AT XapuyBaHH THOIUHH,

paLioHanbHE CITIBBIAHOLICHHS B)KUBAHHS POCIUHHHUX T4 TBAPUHHUX XKHPIB,
MepeBary oIy 3 HaTypaIbHUX TKAHUH,

OC3MCYHICTh OPraHIYHUX PEUOBHH 1 NpHiiMae OOIPYHTOBAHE PIICHHS INOJO
IXHPOrO BUKOPHCTAHHS.

Hackpizni 3micmosi inii
I pomadsancera eionogioanvricniv
OxepskaHHs €TAHOMY, CTAHAIO.
300poe s i besnexa. Exonoeiuna be3nexa i cmaiiti pO36UmOK
Bionoriuxe 3HaueHHS KHPIB 1 BYTJICBOIIB ISl Xap4UyBaHHS JIIOJUHH.
Hionpuemnusicmo i pinancoea epamomuicmen .
OxepskaHHs €TAHOMY, CTAHAIO.
Peakuis ecrepudikarii.
OO0umcaeHH: 32 XIMIYHAMH PIBHSIHHAMH KUTBKOCTI PEUOBHHH, MacH abo 00’ eMy 3a KITBKICTIO PEYOBHHH, Macor abo 00’ €MOM PEarcHTy, 10 MICTUTh IICBHY
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YaCcTKY JOMINIOK.

Tema 4. HitporenoBmicHi opraHiuHi cnoJiyku

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT

Hazueae

3aranmeHl opMynm Ta xapaxrepucThdHl ((QYHKUIOHATBHI) TPYIH aMiHIB Ta
AMIHOKHCIIOT;

ROSACHIOE

CTPYKTYpHI GOPMYIIH aMiHIB Ta AMIHOKUCIOT, aM(pOTSPHICTh AMIHOKHUCIIOT,

3MICT MOHATH. XapakTepucTHyHa ((PVHKLIIOHATBHA) aMIHOTPYIA, HEMTHIHA
rpyma, mominenTHzI;

Hasooums npuriaou

aMIHIB, aMIHOKHCITIOT, OLIKIB.

MistjibHICHH I KOMIIOHEHT

po3piznse

HACHYCHI H apOMaTH4HI aMiHH;

cK1aoae

MOJICKYJISIPHI Ta CTPYKTYPHI (popMynu aMiHIB Ta aMIHOKHCIIOT 32 HA3BaMH 1
3aranbHUMH GOPMYIaMH;

PIBHSHHS PEaKLil, IKi OMUCYIOTh XIMIUHI BIACTHBOCTI METAHAMIHY (TOPIHHS,
B3aEMO/IS 3 BOAOK 1 XJIOPHUAHOK KUCIOTOK)), aHUTIHY (B3aEMOIS 3 XJIOPUIHOI
KHCJIOTOK, OPOMHOI BOJAOK), aMIHOCTAHOBOI KHCIOTH (B3aEMOIS 3 HATPIH
TIPOKCHIOM, XJIOPHIHOK KHCIIOTOK, YTBOPCHHS AMICHTHAY) Ta OACPKAHHS
aHiNiHy (BiTHOBJICHHS HITPOOCH3CHY);

riacudghicye

HITPOT'CHOBMICHI OpraHivHi CIIONTYKH 3a XapaKTePUCTUIHIMH
(pyHKIIOHATEHUMH) TPYIIAMHU;

npozuosye

XIMIYHI BIACTHBOCTI aMIHOKHCIIOT, 3YMOBIICHI 0COOMHUBOCTAMU OVAOBH iXHIX
MOJICKYIL;

xapaxkmepuszye

XIMIYH] BIACTHBOCTI METaHAMIHY, aHIIHY, aMIHOCTAHOBOI KHCIOTH 1 O1NTKiB
(rizpomi3, KOMBOPOBI peakwii);

010J10T1YHY POJIh AMIHOKHUCIOT, OLIKIB;

ycmanosinre

MPUYUHHO-HACTIAKOBI 3B SI3KH MIXK CKIaJA0M, OYIOBOI, BJIACTHBOCTIMH

HITPOT'CHOBMICHUX OPTaHIYHUX CIONYK;

Hacuueni i#i apomaTuuHi amiHmu:
ckrany 1 OyaoBa MONCKYN, Ha3BH
HAaHOpOCTIMMX 33 CKIaJOM CIOIVK.
Bbyaosa aminorpynu.

AMIHH 4K OpraHiuyHi  OCHOBH.
XiMi4uHI ~ BIACTHBOCTI  MCTaHAMIHY,
a”ininy. Oxep kaHHS aHITIHY.

AMIHOKHCJIOTH: CKIan 1 Oyaosa
MOJICKYJI, 3arambHi 1 CTPYKTYpHIi
dopmymu, XapakTepucThuHi ((pyHKIIO-
HAJIbHI) TPYIIH, CHCTCMATHIHA
HoMeHknatypa.  llentmpgna  rpyma.
XiMi4uHI BJIACTUBOCTI aMiHOCTAHOBOI
kuciaoru. [lenmuan.

binku gk BHCOKOMOJICKYIAPHI
croaykd. XiMIYHI BJIACTHBOCTI OLIKIB
(Oe3 3amucy piBHIHD PEAKLIIH).

Jemoncmpauii

11. Bzaemonist aHTIHY 3
XJIOPHIHOIO KHCIIOTOIO
(BipTyanpHO).

12. Bzaemonist aHTIHY 3

OpPOMHOIO BOJIOO (BIPTYaIbHO).

Jabopamopni oocniou
3. biyperosa peakuis.
4. KcanTonporeiHoBa peakuis.

Haguanoni npoexmu

19. Hatypanshi BOJIOKHA
TBAPHHHOTO TOXODKCHHS:  IXHI
BIACTHUBOCTI, [Ji Ha OpraHizMm
JTEOIUHH, 3aCTOCYBAHHIL.
20. AHinliH -  OCHOBa
BHPOOHHULITBA OAPBHUKIB.
21. CunTte3 OLIKIB.

22. 30anaHCOBaHE Xap4uyBaHHS —
3armopyka 310pOBOTO JKUTTAL.
23. Busencuus
OPraHIvHOrO MOXOKCHHS.

IS

TLIAM
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dompumyemocss  npaeua  OC3NCUYHOTO TMOBOMKCHHS 3  OPTaHIYHUMH
PCUOBHHAMHL.
IinHicHHiF KOMIIOHEHT

ycsioomaroe

BILUTUB QHUIIHY Ta WOr0 MOXIAHUX (BOrHCHEOC3MCUHICTh, MOAPA3IUBICTD,
OTPYHHICTh) HA JOBKULIS T4 OPTaHi3M JIFOJHHH,

BUCOBIOC CYOHCENHS

MpO BIUIMB OKPEMHUX HITPOrCHOBMICHHX OPTaHIYHHX CIOJNVK Ha OPraHi3M
JIOVHH,

00TpyHmosye

3aCTOCYBAHHS PCUOBHH IXHIMU BJIACTUBOCTSIMHU,

ouinioe

OI0I0rYHE 3HAYCHHS AMIHOKHCIIOT 1 O1IIKIB;

Pp0o38°a3y€ npobaemy

BJIACHOT'O PALIOHAIBHOTO XaPUyBAHHS HA OCHOBI 3HAHB MPO OLIKH,

pobump 8UCHOBKU

PO BIACTHUBOCTI aMIHIB, AMIHOKHCIOT Ta OLIKIB, BUXOASYH 3 OyJ0BH
MOJICKYJT PSUYOBHH, 1 PO OYA0BY PEUOBUH, BUXOSMYH 3 IXHIX BIACTHBOCTCH; HA
OCHOBI CHIOCTEPEIKCHb.

Hackpizni 3micmosi inii

Tionpuemnusicms i Qinancoea 2pamommichin
OnepxaHHd aHITIHY.

Tema 5. CuHTETHYHI BHCOKOMOJIEKYJ/ISIPHI PE4OBHHH i NOJIIMEpPHI MaTepiaiv HA iX OCHOBI

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT
ROSACHIOE
CYTh MOHSTTS HONIMED;
peakuid momiMepuzamii 1
MOTIMEPIB;
Hasooums npuriaou
CHHTECTHYHHX BHCOKOMOJICKYJSIPHHX PCUOBHH 1 MOTIMEPHHUX MaTtepianiB Ha
iX OCHOBI;
PIBHSHB PeakLii momiMepHu3amii i HOMKOHACH A
MistjibHICHH I KOMIIOHEHT

MOJIIKOHACHCAIT SK  cHOCo0iB  A00yBaHHS

CHHTETHYHI ~ BHCOKOMOICKYILIPHI
PEIOBUHHU. [Momimepn. Peaxuii
moJIiMepu3aii 1 MOMIKOHAeH AL,
ITnactmach. Kayayxn, ryma.

Haiirmomupenim mommvepu T1a chepu
IXHBOrO BUKOPHCTAHHS.
Brue momiMepHHX MatepianiB Ha

3M0POB s JIFOIUHHA 1 JOBKLLI.
IMpoGnemu  yrumizamii  momiMepiB 1
IIACTMAC B KOHTEKCTI  CTajioro

PO3BHTKY CYCIITbCTBA.

Jemoncmpauii
13. 3pasku mnactMac, Kay4dykis,
I'VMH, CHHTCTHYIHUX BOJIOKOH.

Haguanoni npoexmu

24. CuHTeTHYHI  BOIIOKHA:  iX
3HAYCHHA,  3aCTOCYBaHHA  V
MoOyTI Ta POMHUCIOBOCTI.

25. Penukminr SIK €IMHHAH
LUBLTI30BAaHUHA crocid yTumizamii
TBEPAUX NOOYTOBUX BIAXOAIB.

26. Ilepepodka MO0y TOBUX
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po3piznse

peaxuii momiMepuzanii 1 HOMIKOHACHCALI; MIACTMACH, KAY4yKH, T'YMY Ta
CHHTCTHYHI BOIOKHA,

onucye

BIACTHUBOCTI MOTIMEPHUX MaTCpiaiB;

nopisnioe

MPHUPOAHI, IITYYHI 1 CHHTCTHYHI BOIOKHA, MIACTMACH;

ycmanosinre

MPUYUHHO-HACIAKOBI 3B SI3KH MIK CKIaJ0M, OYA0BOIO, BIACTHBOCTSIMH Ta
3aCTOCYBAHHSIM MONIMEPIB;

dompumyemocs

MpaBHI GE3MEUHOT0 MOBOKEHHS 3 CHHTETUYHUMH MaTepialaMH.
IinHicHHiF KOMIIOHEHT

00TpyHmosye

3HAYCHHA IMOMIMEPIB V CTBOPCHHI HOBHUX MatepianiB Ta CHHTCTHYHHX
BOJIOKOH.

CuHTteTHuHi  BONMOKHA:  (hi3WuHI

BIIACTUBOCTI 1 3aCTOCYBAHHSL.

B1AXOMIB B Vkpaiui
PO3BHHCHHX KpaiHax CBITY.

27. IlepcniekTHBH OCPIKAHHA 1
3aCTOCYBAHH! MOMIMEPIB 13
Harepe 3aJaHUMA
BIIACTUBOCTSIMH.

28. JlocnipkeHHsT  MapKyBaHHS
BHPODIB 13 MOTIMEPHUX
MaTepiamiB 1 miacTMac.

29. BurotoBieHHA BUPOOIB 13
MTACTHKOBUX IUISAIIOK.

Ta

Hackpizni 3micmosi inii

300poe ’a i besnexa. Exonociuna be3nexa i cmaniti pO36UMOK.
Haiinomupenimi noniMepu Ta cdep iXHbOro BUKOPUCTAHHS.
Brutus nogiMepHUX MaTepiajiB Ha 3M0POB s JFOAUHU 1 JOBKIJIISL.

[Tpobnemu yTumizanii momiMepis 1 macTMac B KOHTEKCTI CTAIONO PO3BUTKY CYCHITIbCTBA.

I pomaodsancera eionogioansricn.
Brutus nogiMepHUX MaTepiajiB Ha 3M0POB s JFOAUHU 1 JOBKIJIISL.

[Tpobnemu yTumizanii momiMepis 1 macTMac B KOHTEKCTI CTAIONO PO3BUTKY CYCHITIbCTBA.

Tionpuemnusicms i Qinancoea 2pamommichin
Haiinomupenimi nonimepu Ta cep iXHbOro BUKOPUCTAHHSL.

Tema 6. BaraTomaHITHICTB Ta 3B’SI3KH MK KJIACAMH OPraHiuHHX PeYOBHH

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT
ROSACHIOE
MPUYHHN OAraTOMaHITHOCTI OPTaHIYHHUX PCUOBHH;
Hasooums npuriaou
TOMOJIOTIB Ta 130MEpIB;
CHONYK 13 IPOCTHMU 1 KPATHUMH 3B SI3KaAMH;
CIONYK 3 PI3HUMH XapaKTEPUCTUIHUMH ((PYHKIIOHATBHUMH) IPYIAMU;
MPHUPOIHUX TA CHHTCTHYHUX O10J0TTYHO aKTHBHHUX PEUOBHH.
JMissjibHICHH i KOMIIOHEHT

3B’A3KH MDK KI1acaMH OPraHidHHX

PCUYOBHH.

3aranpHi HOHATTA PO OiOIOTIYHO
AKTUBHI PEIOBHHHI (BiTamiHm,
depMeHTH).

Pons OpraHivyHOi Ximii y

PO3B’sI3VBaHHI CHPOBHHHOI, CHEPreTHY-
HOi, IPOJOBONBYOI MPOOIEM, CTBOPECHHI
HOBHX MaTepiaiiB.

Hasuanvni npoexmu

30. HaiBaxxmusiim XIMIYHI
BHPOOHHUIITBA OPraHivHOI XiMii B
VYkpaisi.

31. HomapHICTh Ta IIKIAIHBICTH
O107I0T14YHO AKTUBHUX J0DABOK.
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po3piznse
OpraHivuHi CIONYKH 33 HANCKHICTIO JO BIAMOBITHUX FTOMOJIOTIYHHUX PSITIB;
cK1aoae
PIBHSHHSA PEAKUid, SKi XapaKTECPU3YIOTh TCHETHYHI 3B S3KH OPTaHIYHHUX
CIONYK;
docrioxycye
HASJBHICTh OPraHIYHUX KHCIOT V NPOAVKTAX XapUyBaHHA 33 JONOMOTOIO
1HAUKATOPIB;
ycmanosinre
3B I3KH MK KIIACAMH OPTaHIYHHX CIONVK;
BUKOPUCMOBYE
3HAHHS [IPO OPTaHIYHI CIIONYKH TS TIOSCHEHHS IX PI3HOMAHITHOCTI;
OOMPUMYEMbCSL NPABU.T
0C3MEYHOrO MOBOMKCHHS 3 OPTaHIYHUMH PCUOBHHAMHU.
IinHicHHiF KOMIIOHEHT
ycsioomaroe
HEOOX1AHICTh 3HAHHS BIACTHBOCTCH PEUOBHMHU ISl BCTAHOBICHHS ii BIUIUBY
HA BJIACHE 370POB S 1 TOBKIJIS;
ponp opraHiuHOi XiMii V PO3B’A3VBaHHI CHPOBHHHOI, CHCPrETHYHOI,
MPOXOBONBYOI IPOOJIEM, CTBOPCHHI HOBHUX MaTepiasis;
ouinioe
3HAYCHH OlONIOTTYHO aKTHBHUX PECUOBHH IS OPraHi3My JTIOAUHU;
nonyasapu3ye
XIMIYHI 3HAHHS,
ycsioomaroe
MPaBO HA BNACHHUN BHOIP 1 IPUHHATTS PlILICHHS
BIAMOBIAAJIBHICTD 32 30SPEHKCHHS JOBKULIS BIA UIKIATHBUX BUKU/IIB,
BUCILOBIIOE CYONHCEHH S

PO MOXKITUBOCTI BHUKOPHCTAHHS OPTaHIYHUX CIOIYK 3JICKHO BLA IXHIX
BIACTUBOCTEH,

00TpyHmosye

3HAYCHHS OPTaHIYHHUX PEUOBHH Y CTBOPCHHI HOBHX MaTepiais;
pobumo 8UCHOBKU

PO BAK/IHBICTh 3HAHB PO OPTAHIYHI CIIOTVKH.

I pomaodsancera ionogioansicmy. 300poe s i besnexa. Exonociuna besnexa i cmauuti poseumok. Llionpueniueicms i Qhinancoea spamommichin
BionoriuHo akTUBHI pEUOBHHHU.

Ponw opraniuHoi Ximii v po3B’s3yBaHHI CHPOBHHHOI, CHEPTETHYHO, IPOJOBOILIO] MPobiIeM, CTBOPECHHI HOBUX MaTepialis.
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11 knac
70 roa, 2 rox HA THKICHD
QuikyBaHI pe3yJIbTATH HABYAJIbHO-MI3HABAIBHOI JiSlJIbHOCTI | 3MicT HaBUANIBLHOrO MaTepiany IIpakTH4YHA YacTHHA
Tema 1. llepioguunuii 3aK0H i HEPioAUYIHA CHCTEMA XIMIYHHX €JIEMEHTIB
YueHb/yueHus: Asuime MEP10TUIHOT aMiHU | Jemoncmpauii
3HaHHEBHII KOMIOHEHT BIIACTUBOCTEH €7IEMEHTIB 1 ixHiX cronyk | 1. Pizni Bapiantn nepioaudHOi
Hazusae Ha OCHOBl VABICHb IPO CJICKTPOHHY | CHCTEMH XIMIYHHX CJICMCHTIB
$-, p-, d-e7IeMeHTH 3a iXHIM MicLeM Y IEpIOJHYHIN CUcTeMi; OYAOBY aTOMIB. (moBra 1 kopotka  (opmu,
nosicHIOE EnexTponHi 1 rpadiuni erexTpoHHi | BipTyaneHi 3D).
BaJICHTHICTh 1 CTYIIHb OKHCHEHHS €JIEMEHTIB 2 1 3 mepiodiB y OCHOBHOMY 1 | GOpMyTH aTtoMiB s-, p-, d-ememeHTiB. | 2. Dopmu SJIEKTPOHHHAX
30y PKEHOMY CTaHAX ATOMIB; [TpuHIMD «MIHIMATBHOI CHEPTii». opbitaneii (y Tomy umcm 3D-
Hasooums npuriaou 30yKkeHUH craH atoMa. BaleHTHI | mPOCKTYBaHHA).
s-, p-, d-eIeMeHTIB. crann ecneMeHTiB. Moxknusi crymeHi | 3. Momenmi  aromiB  s-, p-, d-
JifsnbHicHHH KOMIOHEHT OKHMCHCHHS HEMCTATIYHUX CIEMEHTIB 2 1 | edemeHTiB (y ToMy uucai 3D-
cK1aoae 3 mepiofis. MPOCKTYBAHHS).

CIEKTPOHHI 1 rpadiuHi enekTpoHHI (QOPMYTH aTOMIB S-, p-, d-CIEMEHTIB
(Pepym) 1-4 mepioais 3 ypaxyBaHHAM OPUHLHUIY «MiHIMAITBHOI CHEPrii»;

aTOMIB HEMETATIYHUX CJACMEHTIB 2 1 3 MepioAiB y OCHOBHOMY 1 30y I3KEHOMY
CTaHax;

anaizye

BIAMIHHOCTI CNCKTPOHHHUX KOH(]Irypamii aroMmiB s-, p-, d-CIEMEHTIB
(Pepym) 1-4 mepioais;

nopisnioe

MOKJIUBI CTYIICHI OKUCHCHHS HEMETAIIYHUX CIEMCHTIB 2 1 3 MEPioAiB, IO
3HAXOATHCS B OHIN IPYIIi, HA OCHOBI CJICKTPOHHOI Oy I0BH IXHIX ATOMIB.
IinHicHHiF KOMIIOHEHT

00TpyHmosye

MEPIOJUYHY 3MIHY BIACTHBOCTCH CIEMEHTIB 1 iXHIX HPOCTHX PCUOBHH HA
OCHOBI EICKTPOHHOI OyJOBH iXHIX ATOMIB;

BUCILOBIIOE CYONHCEHH S

OO0 3aCTOCYBAHHS NEPIOAMYHOrO 3aKOHY LTS TIepeaOauCHHS BIACTUBOCTEH
11I¢ HE BIAKPUTHX CJICMCHTIB.

Haguanoni npoexmu

1. CtBOpeHHs 3D-Moneneii
aTOMIB €JICMCHTIB.

2. 3acTOCYBaHH! PaAlOHYKIIAIB V
MEULIAHI.

3. Bukopucranss pagioaKTHBHHUX
130TOMIB  SIK IHIUKATOPIB Vv
TBAPHHHHULITBI, APXCOJIOTIi.

HacxkpizHi 3micToBi JtiHii
Tionpuennusicms i Qinancoea 2pamommichn
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SlBuiie nepioANYHOI 3MIHK BJACTUBOCTCH CICMEHTIB 1 IXHIX CITOJYK HA OCHOBI YSIBIICHb PO CICKTPOHHY OYI0BY ATOMIB,

Tema 2. Ximiunmuii 38’5130k i 0yg0oBa peyoBHHH

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT

ycmanosinre

BHIH XIMIYHOT'O 3B SI3KY B PEUOBHHAX 32 iXHIMH (HopMyTaMu;

Hasooums npuriaou

PCUOBHH 13 PI3HUMH BHIAMH XIMIYHOT'O 3B SI3KY;

aMOp(HHX 1 KPUCTANIYHHAX PCUOBHH.
MistjibHICHH I KOMIIOHEHT

noscnioe giOMiHHOCHI

B MCXaHI3MaxX YTBOPCHHS KOBAJICHTHUX 3B A3KIB YV MOJCKYJI aMOHIAKy Ta
HOHI AMOHIIO;

MK aMOP(QHHMH 1 KPUCTATIYHIMH PESUOBUHAMY,

npozuosye

(hi3u4HI BIACTHBOCTI PCUOBHH HA OCHOBI1 iXHBOI OVA0BH Ta OVI0BY PCUOBHH
Ha OCHOBI iXHIX ()I3UYHUX BIACTHBOCTCH.
IinHicHHiF KOMIIOHEHT

ouinioe

Ha OCHOBI OVYAOBM MOICKYI BOAU 1 CIHHMPTIB MOXKIHBICTE YTBOPCHHS
BOJHEBOTO 3B SI3KY MUK MOJIEKYJIAMH BOAH, CIIUPTIB, BOAU 1 CIIUPTIB;

BUCILOBIIOE CYONHCEHH S

IOAO 3ANEKHOCTI MDK BUKOPHCTAHHAM PEUOBHH Ta iXHBOK OVIOBOIO 1
BIIACTUBOCTSIMH.

HonHuuii, KOBaJICHTHHN, MCTAIITHHH,
BOAHCBHI XimiuHi 3B s13ku. JloHOpHO-
AKLCOTOPHUA  MEXaHIi3M  YTBOPCHHS
KOBAJICHTHOT'O 3B fI3KY (HA MpHKIaAlL
KaTiOHY aMOHIIO).

Kpucramiynnii 1 amopdHuili cranu
TBCPIANX PCUOBHH. 3aNIeKHICTh
({I3UYHIX BIACTHBOCTCH PEUOBHH BifJ
ixHBO1 OYA0BH.

Jemoncmpauii

4. Mopeni pi3HUX THUIIIB
KPUCTATIYHUX TIpaTtok (Y TOMY
yucni 3D-npoekTyBaHH).

5. YTBOpECHHS aMOHIN XJIOpHIY 3
aMOHIaKy 1 FAPOreH XIOpUay.

6. 3pasku KPHUCTATIYHUX 1
aMOp(HHX PCUOBHUH.

Hasuanoni npoexmu

4. 3acTocyBaHHA plaKux
KPHUCTATIB.

5. BukopuctaHHd peYOBHH 13
PI3HUMH  BHJAMH  XIMIYHHX

3B SI3KIB V TEXHILI.

6. 3HaUCHHS BOJHCBOT'O 3B A3KY
JUTS oprasizarii CTPYKTYP
GionomiMepiB.

HacxkpizHi 3micToBi JtiHii

300poe ’a i esnexa. Exonociuna besnexa i cmanuti poseumox. Llionpuenusicms i (hinancoea 2panmomHicmo.

3anexkHIicTh (GI3UYHUX BIACTHBOCTCH PECUOBHH BiJ iXHBOI OYI0BH.

Tema 3. XimiuHi peakuii

YueHb/yyeHULs:
3HaHHEBHII KOMIOHEHT

ROSACHIOE

BIUIMB PI3HUX YWHHUKIB Ha 3MILMICHHS XIMIYHOi PIBHOBarW, Ha TiAPOIi3
COJICH;

MPUHLIMIT Jii raTbBAHIYHOTO CIICMCHTA,

Hasooums npuriaou

HEOOOPOTHHUX 1 0OOPOTHUX XIMIYHHX PEAKLIH.

HeoGopotHi 1 ob6oporHi  XiMmiuHI
npouecy. XimiuHa piBHoBara. [IpuHimn
JIe Ilatense.

Igponis coneit.

[ToHATTS TpO ranpBaHIYHUE ETEMEHT
K XIMIYHE JOKEPEIO ENCKTPUYHOTO

CTpyMy.

Pozpaxynkosi 3agaui
1. OGuncneHHs 3a  XIMIYHHMH
PIBHAHHAMHU BIZHOCHOTO BUXOIY

MPOAYKTY peaKuii.

JlaGoparopHi goc/tiau

1. Busnaucuus pH cepegosuma
BOJHUX PO3YHMHIB CONCH 3a

JOTMOMOTOX0 1HAWKATOPIB.



http://www.print-driver.ru/?demolabel-ru

26

MistjibHICHH I KOMIIOHEHT

cK1aoae

PIBHSHHS PEaKLii riapomi3y conek;

po3piznse

HEoOOPOTHI 1 0DOPOTHI XIMIUHI peakiii;

xapaxkmepuszye

CYTh XIMIYHOI PIBHOBAry, riIpoizy COneH;

npozuosye

MOYUTHBICTD PEAKLIi TAPOTI3Y COMCH;

pH cepenoBuina BOAHUX PO3UMHIB COJICH;

doobupae

VMOBH 3MILICHHS XIMIYHOi pIBHOBarn OOOpPOTHUX MpPOLECIB HA OCHOBI
npuranyty Jle [latense;

dompumyembcs TpaBuil OE3NEKH MiJ Yac BUKOHAHHS XIMIYHHUX JOCTIIIB;

excnepumenmaivHo Bu3Havae pH cepeIoBUIIA BOTHUX PO3UMHIB CONCH 3a
JOTIOMOTOX0 1HANKATOPIB;

00uUcIoe 32 XIMIYHAMH PIBHSHHSMH BIZHOCHUH BHXiJ MPOXYKTY Peakuii,
OOrPYHTOBYIOUH OOpaHuil CociO po3B sI3aHHSL.
IinHicHHiF KOMIIOHEHT

eucnoenioe cyoxycenns nipo 3HaueHnsa npunHupny Jle Hlarense B kepysanHi
XIMIYHUMH TIPOLIECAMU;

00TpyHmosye

3HAYCHHA 0OOPOTHUX MPOLIECIB Y JOBKILTI, IPOMHUCITOBUX BUPOOHHULITBAX;

BILIMB Tiapomni3y conei Ha pH rpyHTIB;

OUiHIOE HETATUBHUHN BILIMB HA CKOJIOTID BIAMPAIBOBAHUX TaTbBAHIYHHX
CIICMEHTIB 1 dompumyemupcs PaBUI iXHbOI YTUI3ALII.

HasuanbHi npoexTn

7. lanpBaHIYHUE ~ €MEMEHT 3
KapTOILTi, TUMOHY.

8. Bumu 1 npuHumMmu pobotu
MaNIuX JOKEPET  CICKTPHYHOrO
CTpYMY, YTHII3aLis IX.

HacxkpizHi 3micToBi JtiHii
Tionpuemnusicms i Qinancoea 2pamommichin
TToHsSTTS PO rabBAHIYHUN CICMEHT K XIMIYHE JKEPEIO CTPYyMY.

Tema 4. Heopraniuzi pe4oBHHH i IXHi BIacTHBOCTI

YueHb/yyeHULs:

3HaHHEBHII KOMIOHEHT
Hazueae
HAHMOIIUPEHINT YV IPUPOAl METaNI4HI i HEMETATIYHI CTIEMCHTH;
MPCACTABHHUKIB  KIAaciB HECOPTaHIYHHX CHONYK 32  CHCTEMATHYHOIO

HOMEHKIIATYPOIO;

Hemeranu. 3araaeHa
XapakTepucTuka Hemertamis.  Dizuuni
BJIACTHUBOCTI.

Anotpomisa. AnorponHi Moaudikamii
PCUOBUH HEMETATIYHUX CIICMCHTIB.
SBuie agcopOiii.

Pozpaxynkosi 3agaui

2. ObuncneHHs KIJTBKOCTI
peuoBHHH, Macu abo 00 emy
MPOAYKTY 32 PIBHAHHAM XIMIYHOI
peaKiii, sSKIO OAMH 13 PEarcHTIB
B3STO B HAAJIMIIKY.
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ROSACHIOE

CYTh SIBHIIA AJOTPOIIi;

BIAMIHHOCTI BIacTUBOCTEH anorponaux mogudikaiiti Okcureny, Cynpdypy,
Kapbony, ®ochopy ixHIM KITbKICHEM CKIaI0M ado Oy I0BOIO;

CYTh SBHINA aaCOpOLii; AHTPONOrCHHI 1 NPUPOJHI NPHUYMUHH TOSBH B
armochepi OKCHUAIB HEMETATIYHUX CIICMCHTIB;

Hasooums npuriaou

anotponaux moaupikamiii Oxcureny, Cyasdypy, Kapbony, ®Pocdopy;
CHONYK HEMETaNMYHHUX eleMeHTiB 3 [ixporeHoM (TrigporeH XJIOpui, TiApPOreH
cynbdiz, aMOHIaK);

B32€MO3B SI3KIB MIXK PEIOBHHAMH.

MistjibHICHH I KOMIIOHEHT

cK1aoae

PIBHSIHHS, IO IMATBEPIKYIOTh BIIHOBHI BIACTHBOCTI METAIIB, 30KpEeMa
ATIOMIHIIO 1 3aji3a (peakiuiii 3 HEMETAJIaMu, BOAOK), KHUCIOTAMH 1 COJSIMH B
PO3UHMHAX);

OKHCHI BIIACTHBOCTI HEMETaNiB (KHCEHB, CIpPKa, BYTJICLb, XJIOP) B PEAKLLIX 3
BOJHCM 1 MCTAJIAMH,

BIJHOBHI BJACTHBOCTI BOJHIO ¥ BYIJICHIO B PCAKIISNX 3 OKCHAAMH
METATIYHHUX CIICMCHTIB,

peaKiiii, sKi XapakTePU3YIOTh OCOOMHMBOCTI BOAHHMX PO3UHHIB TIAPOTCH
xnopuny (3 ocHoBamH), riaporeH cyiaediay (3 AIyramu), amoHiaky (3
KHCJIOTaMH),

PeaKIii, sIKl XapaKTePU3YIOTh XIMIYHI BIACTHBOCTI Ta OACPKAHHS OCHOBHUX,
KHCIOTHUX Ta aM(OTEPHUX OKCHIB;

KHCTOT, OCHOB, aM(oTepHUX rixpokcunis (Amominiro i Luaky), cepeanix i
KHUCITHX COJICH;

peakuidl HITpaTHOI 1 KOHLICHTPOBAHOI Cynb(paTHOI KUCIOT 3 MAarHIeM,
LIMHKOM, MIJIIIO;

xapaxkmepuszye

METajau 1 HeMeTanu, iXHi (i3uyHi BIACTHBOCTI Ta 3aCTOCYBAHHA (Y TOMY
YUCII CITABIB METAIIB),

3aCTOCYBAHH! FAPOreH XJIOPUAY, FAPOreH cynb(diay, aMOHIaKY;

(dizuuHl Ta XIMIYHI BJIACTHUBOCTI (B3a€MOIS 3 MArHIEM, IHHKOM, MiJIIFO)
HITpaTHOI 1 KOHLIEHTPOBAHOI CYIb(ATHOI KHUCTIOT;

3acTocyBaHH# riapokcuais Harpiro 1 Kanbiiro;

MOLIMPEHHS CONCH Y IPUPOLI;

OkuCcHI Ta BIAHOBHI BJIACTHUBOCTI
HEMETAJTIB. 3aCTOCYBAHHS HEMETAJTIB.

CHonykH HEMCTAIYHHUX CIICMCHTIB
3 Tigporenom. OcoOnuMBOCTI BOTHUX
PO3YHHIB KX CIOIYK, iX 3aCTOCYBAHHSI.

Okcuan HECMETAYHHUX CACMCHTIB,
ix ymict B atmMochepi.

Kucnoru. Kucnorui Joml.
OcoOmuBocTl  B3aemonli MeTamB 3
HITPaTHOIO 1 KOHIICHTPOBAHOIO

Cyap(haTHOK KUCIOTAMHU.

3araipHa XapaKTECPHUCTHKA METAIB.
®di3pgHI BIACTHBOCTI METAIB HA OCHOBI
ixHBO1 OYA0BH.

AgroMiHIE 1 3a5mi30:
XIMIYHI BIACTHBOCTI.

3acTocyBaHHS METATB Ta
CILTaBIB.

OcHoBw. Bracrusocri,
3acTOCYBaHHA riapokcuais Hatpiro 1
Kansmiro.

Coni, iX NOIMPEHHA B MPUPOAL
Cepeani ta kucm comi. [lonarrs mpo
JKOPCTKICTh  BOAM Ta  cmocodm il
YCYHCHHSL.

CyuacHi CHITIKaTHI MaTEpiain.

Minepansni nodOpusa. [lonsarra npo
KHCIIOTHI Ta JY>KHI IPYHTH.

SlkicHi peakuii Ha ACAKI HOHH.

Biogoriuse 3HAYCHHS METAIIYHHX 1
HEMETAIIYHHUX CIICMCHTIB.

I'eHernuHl 3B 3KH MIZK OCHOBHHMH
KJIACAMH HCOPTAHIYHUX CIIOIVK.

¢iznuni 1

IXHIX

HdemoncTpanii

7. 3pazku  MeTamiB 1
CILIABIB.

8. 3pasku HEemMeTaIIB.

9. Mozeni KpUCTATIYHHX IPATOK
ATOTPOITHUX moudikaLii
Kapbony 1 Cymedypy (v Tomy
yucni 3D-npoekTyBaHH).

10. BussieHHs y po3unHi
katioHiB Gepymy(2+)
(sipTyampHO), Depymy(3+)
(BipTyansHO), Bapiro, aMoHI0.

IXHIX

JlaGoparopHi goc/tiau
2. JocmimkeHus  aacopOLiiHOl
3MATHOCTI AKTHBOBAHOTO BYTLIIS

T4  AHATOTIYHHX  JTIKAPCHKUX
Mpenaparis.

3-6. BussneHHs y po3unHi
KaTIOHIB Depymy(2+),

depymy(3+), Bapiro, amoHiro.
7, 8. BugBnenHa y po3UMHAX
cuikat- i oprodocdar-ioHis.

IpaxTnyuxi podoTn

1. JocnipKeHHS SIKICHOTO CKTaTy
COJIEH.

2. I'eneruuni 3B SI3KH
HCOPTaHIYHUMH PCUOBHHAMH.

MDK

HasuanbHi npoexTn

7. WTy4Hi anMa3u y TEXHIL].

8. PamionanpHe ~ BUKOPHUCTAHHS
Jo0puB Ta mpodieMa OXOPOHH
JOBKIJIAL

9. 3anobiranus HETATHBHOMY
BIUIMBOBI HITPATiB Ha OPraHizM
JEOTUHHL.

10. Heopraniuni
dapmvari (abo

PCUOBUHU Y
JIOMAIITHIN
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CcK1a0ae INaH AOCTIUKCHHS Ta eKCREPUMEHMAbHO 6CIMAHO0GIOE TCHETUYHI
3B I3KH MK HCOPTaHIYHUMH 1 OPraHiYHUMH PEUOBHHAMY,

nopisnioe

(izuuHl Ta XIMIYHI BJACTHBOCTI METaMIB (QTIOMIHIN 1 3a/i30) 1 HEMETAJIB,
OKCHIIB MCTAIIYHHUX 1 HEMCTAIIYHHUX CJICMCHTIB;

0COONMBOCTI BOAHHMX PO3YHMHIB TIAPOTCH XJIOPUAY, TigporeH cyabdigy,
aMOHIaKy;

ocHoB (riapokcunis Harpiro 1 Kaneiiro);

aHaizye i maymMauumy pe3yabTaTH JOCTiKCHB;

npozno3zye pH cepenoBrIa KHCIOTHUX 1 TY>KHHUX IPYHTIB;

YCMAHOG110€ TCHCTHYHI 3B 3KH MK OCHOBHHMH KJIACAMH HCOPTAHIYHUX
CIONYK;

npoeodump SKiCHI peaxuii W BH3Ha4Yae B posumHax HoHu: Depymy(2+),
Depymy(3+), ocamkyroun ix myramu, bapito, amoniro, cumikat- 1 oprodocdar-
10HH;

docrioxycye

SKICHHMI CKJIaJ CONCH,

aJaCcopOLIiiHY 3[aTHICTh AaKTUBOBAHOIO BYTLUTS T4 QHAJOTIYHUX JTIKAPCHKUX
MpenapaTis;

aHaizye BUIU MKOPCTKOCTI BOXU 1 MPOROHYE OE3MeuHl cnocodU YCYHEHHS
JKOPCTKOCTI BOAM Y MOOYTI;

dompumyembcs TpaBuil OE3NEKH MiJ Yac BUKOHAHHS XIMIYHHUX JOCTIIIB;

00uUCIOE KITBKICTh PEUOBHHH, Macy abo 00’€M MPOAYKTY 32 PIBHAHHIM
XIMIYHOI PeaKiiii, SKIO OJUH 13 PEarcHTIB B3ATO B HATHINKY, OOIPYHTOBYIOUH
oOpaHuii crocid po3s s3aHHS.

IinHicHHiF KOMIIOHEHT

POOUMb 6UCHOBKYU HA OCHOBI CIIOCTCPEIKCHB,

00TpyHmosye

3HAYCHHS ATOTPOITHUX HEPETBOPCHb;

MPUYHHN ICHYBaHHS KUCIOTHHX 1 TY’KHUX [PVHTIB;

ouinioe

Oilogoriune 3naucHHs wmeramiuanx (Kansiiro, Kamiro, Harpito, Marsiro,
depymy) 1 memeramiuanx (Oxkcureny, Hitporeny, KapGony, ®ocdopy,
rajorcHIB) CICMCHTIB;

HAHBKIMBIMINX MPEACTABHUKIB OCHOBHHUX KI1ACiB HCOPTAHIYHUX CIIONVK;

00600umb

MPaKTUYHY 3HAYVINICT SBHINA aIcopOuii, METaliB 1 HEMETANIB Ta CIONYK

arredrli) 1 XapuoBii
MPOMHCIOBOCTI.

11. Kucnorui gom.

12. Hocmimxkenns pH r1pyHTiB
cBoei wmicueBocti.  CknagaHHA
KapTH POTIOYOCTI.

13. BractuBOCTI 1 3aCTOCYBaHHS
KkapOOHATIB, HITpaTiB 1
oprodocdartis JAYKHUX 1
AYKHO3EMEPHUX  METAJIYHUX
CJICMCHTIB, COJICH aMOHIIO.

14. VYcyHeHHs TUMYAacoBOI 1
MOCTIHHOI KOPCTKOCTI BOTH.
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METATIYHHUX 1 HCMETAIIYHUX CICMCHTIB;

VILTUB JKOPCTKOI BOAN Ha MOOYTOBI PHJIa Iy 1 KOMYHIKALIi;

BUCILOBIIOE CYONHCEHH S

1040 O10JIOTIYHOI POl 030HY 1 HOro 3aCTOCYBAHHS, SKOJOTIYHUX HAC/IAKIB
BUKHIIB B atMochepy okeuais Kapbony, Hitporeny, Cynsdypy;

KHCIOTHUX JOINIB, MaPHUKOBOI'O €(EKTY, HEpallOHATEHOIO BUKOPUCTAHHS
MIHEPATBHUX JOOPUB.

HacxkpizHi 3micToBi JtiHii
I pomadsancera eionogioanvricniv
KucaorHi gom.
[ToHATTS MPO KOPCTKICTE BOAM Ta CIIOCOOU 11 YCYHEHHS.
300poe ’a i besnexa
SBuine aacopOuii.
3acTocyBaHHS BOAHHUX PO3UHHIB TIPOreH XJIOPHUAY, TIAPOreH Cyabdiny, aMoHIaKy.
KucaorHi gom.
BnactuBocTi 1 3acrocyBanns riapokcugis Harpiro 1 Kanpiiro.
[ToHATTS MPO KOPCTKICTE BOAM Ta CIIOCOOU 11 YCYHEHHS.
Exonoziuna 6esnexa i cmanuii po3eumox
SBuine aacopOuii.
3acTocyBaHHS BOAHHUX PO3UHHIB TIPOreH XJIOPHUAY, TIAPOreH Cyabdiny, aMoHIaKy.
KucaorHi gom.
Tionpuemnusicms i Qinancoea 2pamommichin
®DizuHI BIACTUBOCTI METAJTIB HA OCHOBI IXHBOI OY/I0BH.
AnroMiHiH 1 3ami30: (i3u4HI 1 XIMIYHI BIACTHBOCTI.
3acToCyBaHHS METAMIIB Ta IXHIX CILIABIB.
3acTOCYBaHHS HEMETAIIB.
3acTocyBaHHS BOAHHUX PO3UHHIB TIPOreH XJIOPHUAY, TIAPOreH Cyabdiny, aMoHIaKy.
BnactuBocTi 1 3acrocyBanns riapokcugis Harpiro 1 Kanpiiro.
[ToHATTS MPO KOPCTKICTE BOAM Ta CIIOCOOU 11 YCYHEHHS.

OO0uMCICHHS KUTBKOCTI PEYOBHHH, Macu a00 00’ €My NPOAYKTY 3a PIBHAHHAM XIMIYHOI peakuii, SKIO OJMH 13 PEArcHTIB B3ATO B HAJTHIIKY.

Tema 5. Ximis i nporpec JroacTea

YueHb/yueHus: Pomep ximii v cTBOpeHHI HOBuX | HaBuanbHi npoexTH

3HaHHEBHII KOMIOHEHT MaTepialiB, PO3BUTKY HOBHX Hampsmis | 15. Bupimenns npodreMu
HA60OUmMb NPUKIAOU 32CTOCYBAHHS XIMIYHUX CIIONYK V PI3HUX Tany3dx Ta y | TEXHOJOTIH, PO3B’sI3aHHI MPOXOBONBYOL, | YTHII3AMI] Pi3HUX BHIB

MOBCAKICHHOMY KUTTI. CHPOBHMHHOI, CHEPTETHYHOI, CKOJOTTYHOI | CACKTPHIHUX JaAMII.

IinHicHHiF KOMIIOHEHT mpobeM. 16. TligroroBka ece¢ 1HO3CMHOI
OYiHI0€ 3HAUCHHS XiMii V CTBOPECHHI HOBHX MaTepianiB, PO3BUTKY HOBHX «3eneHa» XiMig: cyvacHi 3aBiaHHA | MoBolo «Pomp ximii y Moemy
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HaNpsIMIB TEXHOJIOT1H, PO3B’sA3aHHI MPOJOBOIBYOI, CHPOBHHHOI, CHEPrEeTHYHOI,
CKONOTTYHOI poliieM;

ycsioomaroe

3Ha4YCHHA HOBOi (pimocodii y ximii 1 BIacHOI rpOMamSHCBKOI MO3MLIi IS
peamizanii KOHIEHIIi CTaI0r0 PO3BUTKY CYCILIBCTBA,

MPUYHHHO-HACTIAKOBI 3B 43KH V MIPUPOAI Ta i HIHHICTE 1 HiTICHICTD;

MPaBO HA BNACHHUN BHOIP 1 IPUHHATTS PlILICHHS

BIAMOBIAAJIBHICTD 32 30SPEHKCHHS JOBKULIS BIA UIKIATHBUX BUKU/IIB,

noORYASPU3YE XIMIYHI 3HAHHS,

Kpumuyno cmasumocsi 10 XiMiaHOI iH(opMaii 3 pi3HUX JKEpe;

BUCILOBIIOE CYONHCEHH S

OO 3HAYCHHS XIMIYHUX 3HAHB K CKJIaJHHUKA 3araibHOI KYyJIbTYPH JTIOJUHH,
PO BILTHB JISNTBHOCTI JTEOAWHH HA JOBKIULISA Ta OXOPOHY HOro Bix 3a0pyAHCHB;

B8UPODONAE 81ACHI CMABEeH S IO TPUPOTH SIK HAUBHUINOI LIIHHOCTI.

Mepe/; XIMIYHOK HAYKOK Ta XIMIYHOH
TEXHOJIOTIEIO.

JKUTTLY.

HacxkpizHi 3micToBi JtiHii

I pomaodsncera sionogioansicmy. 300poe ‘s i besnexa. Exonoziuna besnexa i cmaumiti poseumok. Llionpueniueicms i (hinancoea spamomuichiv.
Ponp xiMii v CTBOpEHHI HOBHX MaTtepianiB, PO3BHTKY HOBUX HAIMPIMIB TCXHOJOTIH, PO3B’SI3aHHI NPOAOBOIBYOI, CHPOBHHHOI, CHEPreTUYHOI, CKOJOTIYHO1

mpodaeM.
«3enenay xiMmisl.
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