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MHOACHIOBAJIBHA 3AITUCKA

[Iporpamy cmiB6eciau 3 Ximii 111 3700yTTS OCBITHROTO CTYIICHS OakajgaBpa
HAa OCHOBI TOBHOI 3arajbHOI CEPEeIHBOI OCBITH pPO3pOOJEHA BIAMOBIIHO [0
HepxaBHOro craHgapTy ©0a30BOi 1 TIOBHOI 3arajlbHoi CepeaHbOi OCBITH,
3aTBepakeHoro nocrtaHosoro Kabdinery MinictpiB Ykpainu Bin 23 nucronana 2011
poky Ne 1392 ta IIporpamu 30BHINIHBOTO HE3AJEKHOTO OIIHIOBAHHS 3 XiMIi s
0ci0, sk 6akaroTh 3100yBaTH BUIIY OCBITY Ha OCHOBI ITOBHOI 3arajibHO1 cCepeaHbOT
OCBITH, 3aTBEpPHKEHOT Haka3oM MiHicTepcTBa OcBiTH 1 Hayku «IIpo 3aTBeprKeHHs
IIpOrpaM 30BHIIIHBOTO HE3aJIEKHOTO OLIIHIOBAHHS PE3yJIbTaTIB HaBUaHHS, 3100y THX
Ha OCHOBI IMOBHOI 3arajbHOI cepeIHbo1 ocBITH» Bia 26.06.2018 p. Ne 695.

['onoBHOIO METOIO criBOECIAN € 00 €KTHBHE Ta HEYNEPEKEHE OLIIHIOBAHHS
PIBHS HaBYAJIBHUX JOCSATHEHb 0C10, SKI 3aKIHUMIM 3aKJaJl 3arajibHOi CepeaHbOi
OCBITH 1 BUSBWIN OakaHHS BCTYIIUTH JI0 3aKJIaly BULIOL OCBITH Y KpaiHHU.

["osoBHMM 3aBAaHHSM criBOECIIU 3 XiMii € OIliHKA!

— 3HaHb HAWBAXKJIMBIIIUX 3aKOHIB 1 TEOPIH X1Mii;

— BOJIOJIIHHSI XIMIYHOIO MOBOIO, BMIHHS KOPUCTYBaTHCS Ha3BaMH 1
CMMBOJIaMM XIMIYHUX €JIEMEHTIB, Ha3BaMH IMPOCTUX 1 CKJIQJHUX
PEUOBHUH;

— BMIHHS CKJIQJaTH XIMiuHI (OpPMYJH 1 PIBHSHHS XIMIYHHUX PEaKIIiH,
PO3B'sI3yBaTH PO3PaXyHKOBI Ta €KCIIEPUMEHTAIbHI 3a]1a4i;

— PO3yMiHHS 3B’SI3Ky MIXK CKJIaJ0M, OyJ0BOIO, (PI3MYHUMH 1 XIMIYHUMU
BJIACTUBOCTSIMU PEYOBUH, CIOCOOAMM 1X OJEp)KaHHS, Taly3siMu
3aCTOCYBaHHS;

— 3HaHb NMPO HAWBAXKJIMBIIII NPUPOJIHI Ta IITYYHI pEYOBUHHU, iX Oy/IOBY,
criocoOu o/iep>KaHHA Ta Tajly3l 3aCTOCYBaHHS;

— PO3YMIHHSI HAYKOBHX OCHOB NIEBHUX XIMIYHUX BUPOOHHUIITB;

— 0013HAaHOCTI 3 JIEIKUMHU E€KOJIOTTYHUMH TpoOIeMaMu, OB’ SI3aHUMU 3
XIMI€IO;

— PO3YMIHHS POJIi XIMil y pOo3B’si3aHH1 TJI00aTBLHUX TTPOOJIEM JIFO/ICTRA.



[Iporpama cmiBOeciiu 3 XiMii OpIEHTY€ETbCS Ha OBOJIOAIHHS BCTYITHUKAMHU
NpEeIMETHUMH BMIHHSMH Ta JOCATHEHHS HUMU MEBHUX pE3yJIbTaTiB HaBYAIbHOT
nistmeHOCTI. [Ipy 1IbOMY BaXKJIMBE HE JIMIIE 3aCBOEHHS XIMIYHUX IMOHSATH, 3aKOHIB,
TEOpid, a 1 YMIHHS MOSICHIOBATH XIMIYHI sIBUIA, POOUTH OOIPYHTOBaHI BUCHOBKHU
PO HUX, OCMHCIICHC BHUKOPHCTAHHS HHUMH 3HaHb, (DOPMYIIFOBAHHS OIlIHHUX
CY/KEHb, BUSBIICHHS BJIACHOI IMO3HWINI y PI3HUX KXUTTEBUX CHUTYyaIlisax. ToOTO um
chopMoBaHi 3aco0aMy  HaBYAJIBHOTO MpeJMeTa KJIYOBI 1  MpeIMETHI
KOMITETEHTHOCTI.

Marepian nporpamu ajisi CHiBOECiId PO3MOJIJICHO HAa YOTUPU TEMaTH4HI
omoku: «3arampHa xiMmis», «Heopraniuna Ximis», «OpraHidHa —Ximisy,
«OO0uucaeHHs B XiMii», SK1, B CBOIO YEPTy, PO3MOAUICHO 3a pO3AIaMH 1 TEMaMHu.

Y mporpami cmiBbeciii 3 XiMii BHUKOPUCTAHO HOMEHKIIATYPY XIMIYHHUX
CJIEMCHTIB 1 pEUOBHH, a TaKOXXK TEPMIHOJIOTIIO0, siKi BignmoBigaroTs JICTY 2439-94:
EnemeHTH XiMIYHI, pEYOBMHM TpocTi. TepMiHM Ta BH3HaueHHI. — K.,
HepxcnoxuBcrangapt Ykpainu — 1994. [lporo cranmapty Oyjae AOTpUMaHO 1 B
3aBAaHHAX 3 Ximii. Ha3Bu oOpraHiyHMX CHOMYK BIANOBIAAIOTH OCTaHHIM
pexomengarisim [UPAC.

VY mporpami cmiBOecii 3 XiMii BHUKOPHUCTAHO CKOPOYEHHS «H. y.» —
HopMasibH1 yMOBH (Temneparypa 0 °C, tuck 101,3 kIla abo 760 mm pt. CT.).

BignoBigHo 10 MUDKHApOJHHMX CTAHAAPTIB JUIS TO3HAYCHHS KIIBKOCTI
PEYOBHHM MOYKHA BUKOPHUCTOBYBATH JiTepH 7 a00 V. J[JIs mMO3HAYEHHS TEIMIOBOTO
e(eKTy peakilii cJiJi BAKOPUCTOBYBATH Mo3HaueHH «AH.

Ilin vac cknagaHHsA coiBOeCiIM 3 XiMil JTO3BOJICHO BHUKOPHCTOBYBATH
JIOBITHUKOBI TaOJMIN, sIKI HaBEACHO y JaojaTkax «PO3UMHHICTH KHUCIIOT, COJIEH,
OCHOB Ta aM(OTEPHUX TIAPOKCUIIB y BOI 3a 20-25°Cy, «Psii akTHBHOCT1 METaJIiBY,
«IlepiognuHa cucTemMa XiIMIYHUX €JIEMEHTIBY.

[Iporpama cmiBOeciiu 3 XiMii CKJIaIa€ThCsl 3 TTOSICHIOBAJILHOI 3aMMUCKHU, 3MICT
BCTYITHOTO €K3aMEHY 3 XiMii B po3pi3i HaBYAIBHUX TEM, KPUTEPIO OI[IHIOBAHHS Ta

HEPENiKy PEKOMEHOBAHUX JIKEPETL.



3MICT CHIBBECIIU 3 XIMI{
B PO3PI31 HABYAJIbBHUX TEM

Po3aia 1. 3araabHa ximis

1.1. OcHoBHi Ximiuni nmousaTTsA. PeyoBuna. [lousaTTs pedyoBuHa, QizuyHe
TiJI0, MaTepiall, MPOCTa peuoBHHA (METall, HEMeTal), CKJIaJHa PEUOBHUHA, XIMIYHUN
€JIEMEHT; HalApiOHIII YaCTUHKM PEUYOBHMHM — aTOM, MOJIEKYyJa, MOH (KaTiOH,
a"ion). di3u4HI Ta XIMIYHI BIACTUBOCTI peyoBuHU. CKiIaJ PEUOBUHHU (SIKICHUH,
KUIbKICHUI). BaleHTHICTh XIMIYHOTO €JIeMEHTa. XiMiuHa (HalmpocTiiia, ICTUHHA) 1
rpadiuna (cTpykrypHa) dopmynu. dizuynHe siBUIE Ta XiMIYHA peakilis. BiqHocHI
aToMHa 1 MOJIeKyJsipHa ((popMyJibHA) Macu, MOJISIpHA Maca, KUIbKICTh PEYOBUHHU.
OauHUII BUMIPIOBAHHS KUIBKOCT1 PEUOBUHU, MOJISIPHOI Macu, MOJISIPHOTO 00’ eMy;
3HAYEHHS TeMIEpaTypHu W THUCKY, SK1 BIANOBIJAIOThH HOPMAJIbHUM yMOBaM (H. Y.);
MOJISIpHUM 00’eM raszy (3a H. y.). 3akoH ABorajzpo, uucio Aoraapo. CepenHs
BITHOCHA MOJIEKYJIsIpHA Maca MoBiTpsi. MacoBa 4yacTka €JIeMEeHTa y CIIOTyLI.

1.2. Ximiuna peaknis. XimMiuHa peakxiis, CXeMa peakKili, XIMiuHe pPIBHSIHHS.
3akoHu 30epeKeHHS Macu PpEYOBUH TIIJ dYac XIMIYHOI peakiiii, 00’eMHHX
CIIBBIJTHOIIEHB Ta3iB y XIMIUHINA peakilii. 30BHIIIHI €PEeKTH, 0 CYNPOBOIKYIOTh
xiMiyH1 peakiii. Tunu XimMiyHMX peakuiid. Knacudikaiis XIMIYHHUX peakiiil B
OpraHivyHiil xiMmii (mpuegHAHHS, 3aMIleHHS, BIANICIJICHHS, 130Mepu3arlii).
TennoBuil epexT XiMIYHOI peakilii, TepMOXiMiuyHEe PiBHSAHHS. [IOHATTS OKHUCHUK,
BIJHOBHMK, OKHCHEHHS, BIJHOBJICHHd. [anpBaHiunuii enemeHT. IIIBUIKICTH
xiMiyHOi peakuii. Karamizatop. BrummB pi3HHX YMHHHMKIB HA MIBHJAKICTH XIMIYHOT
peakiii. XimiyHa piBHoBara, npuniun Jle [llarense.

1.3. bynoBa aromiB i mpocrux ioHiB. Ckiang atoma (SApo, €IEKTPOHHA
o0osioHKa). [ToHATTS HYKJIOH, HYKJIiJ, 130TOIX, TPOTOHHE YHUCIIO, HYKJIIOHHE YHCIIO,
op0iTanb, eHepreTUYH1 piBEHb 1 MiJIPiBEHb, CHAPEH] i HECTIapeH1 eNEKTPOHU; PajIlyC
aToMa, MPOCTOr0 KWOHA; OCHOBHHM 1 30y/KeHWW cTaHu atoma. Dopmu S- 1 p-
opOitasneid, po3MilieHHs1 p-opOitaneid y mpoctopi. I[lociaigoBHICTh 3allOBHEHHS

CJIEKTPOHAMH €HEPTeTUYHUX PIBHIB 1 MiJIPIBHIB B aToMax eneMeHTiB Ne 1-20 1 26,
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eJEKTpOHHI (OPMYJIM aTOMIB 1 IPOCTUX HOHIB eneMeHTiB Ne 1—20 1 26 Ta ixHi
rpadiuHi BapianTu. BajmeHTHi ctanu eneMeHTIB. CTyIMiHb OKMCHEHHs €JIEMEHTa B
pedoBuHI. MOXKITUBI CTYNIEHI OKUCHEHHS] HEMETaIIYHUX €JIEMEHTIB MaJIMX MEP10IiB.

1.4. IlepiognuHuii 3aKOH i MepioAUYHA CHCTEeMA XIMIYHHX eJIeMEHTIB.
[Tepionnunuii 3akoH (cydacHe GopmymoBaHHsa). CTpyKTypa KOPOTKOTO 1 IOBIOTO
BapiaHTIB MEPIOUYHOT CUCTEMH; IEPIOAH, TPYIIH, MATPynHU (rojaoBH1 (A), moOiuHI
(b). IIpoTronue yucio (MOpsAKOBUM, ATOMHUM HOMEpP €JIEMEHTa), MiClIe METATIYHUX
1 HEMETAIIYHUX EJIEMEHTIB y MEpIOAWYHIN cUCTeMi, mepiojax 1 Tpymax; JyxHi,
IHEpPTH1 €JIEMEHTHU, TajoreHu. [lepioguyHICTh 3MiH BJIACTUBOCTEH €JIEMEHTIB Ta
iXHIX CIOJYK Ha OCHOBI YSIBJIEHB PO Oy/I0OBY aTOMIB.

1.5. IlepiognyHuii 3aKO0H i mepioauYHa cucTeMa XiMIYHHUX €JIEMEHTIB.
OCHOBHI BUIM XIMIYHOTO 3B’ 3Ky (MOHHUM, KOBAJICHTHUM, BOJHEBUN, METAIIYHUN).
OOMiIHHUI Ta TOHOPHO-aKUENTOPHUI MEXaHI3MU YTBOPEHHS KOBAJIECHTHHUX 3B’ SI3KI1B.
[Ipoctuii, NOABINHUI, TOTPIMHUIA, TOJAPHUN Ta HENOJAPHUN KOBAJIEHTHI 3B’ SI3KU.
EnexkrponeraTuBHicTh eneMmeHTa. EnekTpoHHa ¢opmyna Mosekyiau. PedoBuHu
aTOMHOI, MOJIEKYJISIpHOi, HOHHOiI OynoBu. Kpucramynuii 1 amMoppHUN CTaHH
TBEPAUX PEUYOBUH. THUMHM KPUCTATIYHUX IPATOK (ATOMHI, MOJIEKYJISApHI, MOHHI,
MeTaaivHil). 3aJeKHICTh (PI3UYHUX BIACTUBOCTEN PEUOBHH BiJI iXHBOT OYI0BH.

1.6. Cymimi pedoBuH. Po3uumnu. Cywmimi oaHopiaHi (po3uuHH) Ta
HeonHopiaHi. [lonsaTrs npo gucnepcHi cuctemu. KonoigHi Ta iCTHHHI PO3YMHHU.
Cycnensii, eMyJbcii, aepo3otii. MacoBa 1 00’eMHa (17151 Ta3y) 4aCTKU PEYOBHHU B
cymimn. Mertogu  po3AUIeHHS — cymimied  (BiICTOIOBaHHS,  (QUIBTpYBaHHS,
1eHTpu(yTryBaHHs, BUMAPIOBAHHS, NUCTUJAIIA (TMeperonka). byaoBa molekynu
Boau. [IOHATTS pO34YMH, PO3YMHHHK, PO3YMHEHA PEYOBHHA, KPHUCTAJIOTIIpar.
Po3unHHICTE peuoBHH, 1i 3aJI€KHICTh BiJl pI3HUX YHHHHKIB. HacuueHi it HeHacu4eHi,
KOHLIEHTPOBaH1 M po3BelieHI po3uMHU. MacoBa 4yacTka PO3YMHEHOI PEYOBUHU Yy
po3uuHi. EnekTpomiT, HeemeKkTpodiT. EiekTposiTuuHa AucoIlalis, CTyHiHb
.JIEKTPOIIiTHYHOI pucomianii. loHHO-MonekyIsapHe piBHAHHS. Peakii 06MiHy Mix
eJIeKTpoJiTaMu y po3unHi. BogneBuii nokazuuk (pH). 3a0apBieHHs1 iHAMKATOPIB

(yHiBepcaJlbHOTO, (PeHoN(TaNeiHy, METUIOPAHXKY) B KHCIOTHOMY, JYXHOMY 1
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HEUTpaJIbHOMY CepeloBHINAX, 3HaueHHs1 pH st koxkHoro cepeposuina. ['iapodi3
coJiei. SIkicH1 peakilii Ha JesKl HOHH.
Po3ain 2. Heopraniuna ximis
2.1. HeopraHiyHi pe40BUHH i IXHi BJACTHBOCTI

2.1.1. 3aranbHi BiIOMOCTI MPO HeMeTAJIYHI eJleMEHTH Ta HeMeTAJH.
Hemeranu. 3aranpHa XapakTepUCTHKA HEMETATIYHUX €JEMEHTIB (Micle Yy
NepIOANYHIA CHUCTEMI, OCOOJMBOCTI €JIeKTpOHHOI OyjoBHM artomiB). Di3uyHi
BJIACTMBOCTI HeMeTaliB. AJoTpomis. AnoTpomHi Moaudikamii HeMeTaTldHHX
eqieMeHTIB. SBuiie aacopOIii (Ha MpUKIa[i aKTUBOBaHOTO Byriuwist). OKHCHI Ta
BIJIHOBHI  BJIaCTUBOCTI  HEMeETaJliB. 3acTocyBaHHS HeMmeTaliB. OKCHIeH.
[Tommpenicts Oxcureny B npupoAi. Kucenb, ckiaa HOro MOJEKYIH, MOIIUPEHICTh
y npupoji. Pi3uyHi BIACTUBOCTI KUCHIO. Ojiep’kaHHS KHCHIO B Jabopatopii (3
TIIPOTEeH TMEepOKCcHay 1 BOAM) Ta MpoMuciioBocTi. CrocoOu 30MpaHHS KHUCHIO.
JloBeieHHS! HAsIBHOCT1 KMCHIO. XIMIYHI BJACTUBOCTI KUCHIO: B3a€MOJIS 3 IPOCTUMU
1 ckimagauMu pedyoBuHaMu. Komoo6ir Oxcureny B mpupozi. O30H. 3acTocyBaHHS
Ta. 010J10T1YHa poJib KUCHIO. OKMCHEHHS (TOPIHHS, MOBUILHE OKUCHEHHS, JUXaHHS).
YMOBUM BUHUKHEHHS Ta IPUITUHEHHS TOpiHHS. CIONyKHd HEMETaIYHUX €JIEMEHTIB 3
['inporenoM. BinactTuBoCTI BOAHMX PO3UMHIB LIUX CIIONYK, X 3acTocyBaHHsA. OKcUIu
HEMETaJIYHHUX €JIEMEHTIB, iX YMICT B aTMocdepi.

2.1.2. 3arajibHi BiIoMOCTi PO MeTAJIIYHIi: eJIEeMEHTH Ta MeTAJIN. 3arajbHa
XapaKTepUCTHKAa METaJiYHUX €JIEMEHTIB (Miclle Yy TepIOJuYHIA CcucTeMi,
0COOJIMBOCTI €JEKTPOHHOI Oyz0BM aromiB). Di3WyHI BIACTUBOCTI METaNIB,
3aJIeKHICTh B/l IXHBOI Oy0BU. ANIIOMIHIH 1 3a1130: (Hi3UYHI 1 XIMIYH1 BIACTUBOCTI.
HaiiBaxxnusimn crnoiayku Amtomidito Ta @epymy. 3acTocyBaHHS METajiB Ta iXHIX
crutaBiB. Psjg aktuBHOCTI MetanmiB. CydacHi CuimikaTHI Marepianu. MiHepasbHi
noOpusa. IloHATTS Tpo KHUCIOTHI Ta JIyHI IpyHTH: biosoriuHe 3HaYeHHA
METaJIIYHUX 1 HEMETAIIYHUX €JIEMEHTIB.

2.2. OCHOBHI KJ1aCH HEOPraHiYHHUX CIOJIYK
2.2.1. Oxcunan. BusnaueHHs, ckiaa 1 HOMEHKIIATypa, Kiacudikaiis OKCHU/IIB,

XIMIYH1 BIACTUBOCTI COJIETBOPHHUX OKCHU/IIB, CITIOCOOU OJIEpKaHHS OKCHUJIIB.



2.2.2. OcHoBu. BusnaueHHs (3arajJibHe Ta 3 TOTJIAAY EJIEKTPOJITUYHOT
JYcoItiaii), CKia 1 HOMEHKJIaTypa, Kiaacudikairis, XiMIYHI BJIAaCTUBOCTI JIYTIB Ta
HEPO3YMHHUX OCHOB, CIIOCOOM OfIep’KaHHS OCHOB.

2.2.3. Kucjaoru. BusHaueHHs (3arajibHe Ta 3 MOTJISAY €JIEKTPOJITHYHOT
JUCOTIialii), CKJIa 1 HOMEHKIIaTypa, Kiaacudikaris, XiMidHI BIACTUBOCTI, CITOCOOH
OJICp>KaHHS KUCIIOT.

2.2.4. Couai. BuznauenHs (3arajgpbHe Ta 3 TOTJISAAY EJIEKTPOJIITUYHOL
JUCOTIialii), CKJIa 1 HOMEHKIIaTypa, Kiaacudikaris, XiMidHI BIaCTUBOCTI, CITOCOOH
OJIep KaHHS CepeAHIX Ta KHUCIUX COJIeH, X momupeHHs: B npupoil. [ToHATTsS mpo
YKOPCTKICTh BOJIM Ta CIIOCOOU i yCYHEHHS.

2.2.5. Amdortepni cnoayku. SBuiie ampoTepHOCTi. XIMIYHI BIACTUBOCTI,
criocoOu ojiep>kaHHs aM(OTEPHUX OKCHUJIIB 1 T1APOKCHU/IIB.

2.2.6. 'eHeTHYHI 3B’A3KH MiK KJIACaMHM HEOPraHIYHHMX CIIOJIYK

Po3aii 3. Opraniuna ximis

Tema 3.1. Teoperuuni ocHOBH oprasiuHoi ximii. HaiiBaxxuBimii enemMeHTH-
OpraHOTeHHU, OPTaHiuHI CHOJIYKH;, MPHUPOJHI Ta CHHTETUYHI OPraHIYHI CIOJYKH.
Monekynsippa OyaoBa opra"iynux crnonayk. KosanentHi Kap6on-KapOonoBsi
3B’SI3KM, y MOJIEKYJIaX OPTaHIYHUX CIONYK: MPOCTHH, MOABIMHUMN, MOTPIAHUM.
Teopis OynoBM OpraHiuHux Croiayk. HomeHkmaTypa OprafidyHMX CHOJYK.
Knacudikaiiss opraHiyHUX CHOJIYK — 3a OYyJOBOI KapOOHOBOIO JIAHIOra 1
HAsSBHICTIO XapakTepucTUYHUX ((yHKIIOHATBHUX) Tpyl. SBUIE TOMOJIOTII;
TOMOJIOTH, TOMOJIOTTYHHMI PsiJl, TOMOJIOT14Ha pi3HuIs. Kitacu opraHiyHuX CHOJYK.
3aranpHl (OpPMYJM TOMOJIOTIYHMX, PAJIB 1 KJIACIB OPraHIYHMX CHOJYK. SIBHILE
130Mepii, 130MepH, CTPYKTypHA 130Mepist. B3aeMHuii BITUB aTOMIB 200 TpyIl aTOMIB
y MOJIEKyJIaX OpraHIYHUX CHOJYK.

3.2. ByrueBoaHi

3.2.1. Aukanu. 3arasibHa (hopmylia ankKaHiB, HOMEHKIATypa, CTPYKTypHa

130Mepis, OynoBa MOJIEKYJ, (PI3UYHI Ta XIMIYHI BIACTUBOCTI, CIIOCOOM OACpKaHHS,

3aCTOCYBaHHS.



3.2.2. Aakenu. 3araipHa (opmysia alIKeHIB, HOMEHKJIATypa, CTPYKTypHa
130Mepisi, Oy 0Ba MOJICKYJ, XIMI4HI BJIACTHBOCTI Ta CHOCOOW OJCp)KaHHS €TEHY,
3aCTOCYBaHHS.

3.2.3. Aakinm. 3arambHa ¢dopmysa ajKiHIB, HOMEHKIATypa, CTPYKTypHa
130Mepis, OymoBa MOJIeKyJl. XiMidHI BJACTHBOCTI Ta CIIOCOOM ONep KaHHS €THUHY,
3aCTOCYBaHHS.

3.2.4. ApomatuuHi ByrieBoaHi. bensen. 3arambHa ¢dopmyna apeHiB
TOMOJIOTIUHOTO psixy OeHzeHy. bynoBa Mmomnekynu, BIIacTUBOCTI, CHoOcOOU
oJiep>KaHHs OCH3EHY.

3.2.5. IlpupoaHi pxepesia ByrJeBOJAHIB Ta ixHs nepepodka. [lomupenns
BYIUIEBOJHIB y mpupoai. [Ipupoanuii ra3, Hadra, kaMm’siHe BYTijuUIsl — MPUPOIHI
Jokepena ByrieBonHiB. I[leperonka nadtu. ByrineBoaHeBa cupoBuMHA il 0XOpOHA
JOBKULJISI. 3aCTOCYBaHHS BYTJIEBOIHIB.

3.3. OKCUIreHOBMICHi OPraHiyHi CIIOJIYKH

3.3.1. Couptu. XapakrtepuctuuHa ((yHKI[IOHAJIbHA) Tpyla CHHUPTIB.
Hacuueni ogHOaTOMHI CIUPTH: 3arajibHa Ta CTPYKTYpHI (POpMysH, CTPYKTypHa
130Mepis, CUCTEMaTHYHA HOMEHKJIaTypa, XIMI4H1 BIaCTUBOCTI. BogHeBUI 3B’ A30K,
Horo BIIMB Ha (hi3UYHI BJIACTUBOCTI crupTiB. OfepikaHHs eTaHoy. [ieposn sk
IpeACTaBHUK 0araToOaTOMHUX CIHUPTIB: XIMIYHI BJIACTUBOCTI, SIKICHA peakilis Ha
0araToaToMHI CIIUPTH.

3.3.2. ®enon. Gopmyna denony. Cxian 1 OymoBa MOJEKyId (EHOTY;.
BJIACTUBOCTI, 3aCTOCYBaHHS.

3.3.3. Aabpaerigu. 3aranpHa Ta CTpyKTypHi popmynu anpuerimiB. Ckiaf,
OynoBa MOJEKYd albJAerifiB. AJbJAEriiHa XapakTepucTH4Ha ((yHKIIOHAJIbHA)
rpyna, ii BusiBneHHsA. CucrteMaTnyHa HOMEHKIATypa 1 (i3U4HI BIACTUBOCTI
anbAeTiAiB. XIMI4HI BJACTUBOCTI €TaHaII0, HOTO OJCp>KaHHS.

3.3.4. KapOonoBi kuciaoru. XapakrepuctuyHa ((GyHKLIOHAIbHA) Tpyna
KapOooHoBUX KucaoT. Ckiaj, 0ynoBa MOJIEKYJ OJTHOOCHOBHUX KapOOHOBUX KHCIIOT,
3arajbHa Ta CTPYKTypHa (OpMyJiM, CUCTEMaTHYHAa HOMEHKIIATypa, CTPYKTypHa

13omepisa. Kiacudikaiiis, BIACTUBOCTI, 3aCTOCYBaHHS KapOOHOBUX KHCIOT.
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Cnocobu ojnep:kaHHs eTaHOBOi KuciaoTU. [lommpeHHss KapOOHOBHUX KHCIOT Y
MIPUPO/IL.

3.3.5. Ecrepu. Kupu. 3aranbHa Ta CTpYKTYpHI (hopmyiu, ecTepis, OyaoBa
MOJIEKYJI, CHCTEeMaTH4YHAa HOMEHKJIaTypa, CTPYKTypHa i3oMepis, (Di3uuH1
BiacTUBOCTI. ['i1poi3 ecTepiB, 3acTocyBaHHs iX. JKUpH K MpEACTaBHUKHU €CTEPIB.
Knacudikaris »upiB, iXHi XiMiYH1 BTaCTUBOCTI, 3aCTOCyBaHHs. Mua.

3.3.6. ByraeBomm. Kiacudikamiss ByrneBomi. Ckiaa, MOJEKYISpHI
dbopMynH TIIOKO3HM, caxapo3d, Kpoxmamio i1 memono3n. CTpykTypHa dopmyra
BIJIKpUTOI. (POPMH MOJIEKYJIU TJFOKO3U. XIMIYHI BIACTUBOCTI TJIFOKO3U. Y TBOPEHHS
TIII0OKO3U B mpupoji. Kpoxmans 1 mentono3a — npupojHi nojiMmepu. [iapomi3
caxapo3u, KpOXMaio 1 IEoSIo3u. SKICHI peakiii Jjisi BU3HAYEHHS TJIIOKO3U 1
KpOXMaJit0. 3aCTOCYBAaHHS BYTJIEBO/IB, IXHsI 010J0T14HA POJIb.

3.4. HiTporeHoBMicHi OpraHi4Hi CIOJyKH

3.4.1. Aminu. XapakrepuctuuHa ((pyHKIIOHAIbHA) TpyNa aMiHiB, ii OyAoBa.
Knacudikamis aminiB. byaoBa monekyn amidiB. CucTemMaTH4Ha HOMEHKJATypa
HAWIpOCTIIIMX 33 CKJIaJ0OM CHONYK. AMIHM $K OpraHidyHi OCHOBHM. XIMIYHI
BJIACTUBOCTI MeTaHaMIHy, aHUTiHY. Ojiep>KaHHS aH1IIHY.

3.4.2. Aminokucaoru. Ckian i OynoBa MOJIEKYJ, 3arajibHi 1 CTPYKTYpHI
bopmynu,  xapakTepucTHyHl  (QYHKIIOH&JIbHI)  TpPyHH,  CHUCTEMaTU4YHa
HOMeHKJIaTypa. [IoHATTS mpo aM@OTEepHICTh aMIHOKHCJIOT. XiMIYHI BIACTUBOCTI
amiHoeTaHoBoi kuciotu. llentupna rpyma. Ilentuau. bBiosnoriuna posb
aMIHOKHUCIIOT.

3.4.3. Binku. binku SK BHUCOKOMOJIKYJISPHI CIHOJIYKH, iXHS OyJ0Ba,
3acTocyBaHHs. JleHartypartis i rigpoii3 611kiB. KoiabopoBi peakxiiii Ha OUIKH.

3.5. CuHTeTHYHi BUCOKOMOJIEKYJISIPHi Pe40OBUHH i NOJIiIMEPHi MaTepiajiun
Ha iX OcHOBi. CUMHTETHYHI BUCOKOMOJEKYJSpHI peyoBuHHU. [lomimepu. Peakiii
noiimMepusaiii 1 nomikonaeHcamii. I[lmactmacu. Kayuyku, ryma. CuHTeTHYHI
BOJIOKHA: (Di3WYHI BIACTUBOCTI 1 3acTocyBaHHs. HaimommpeHimi mojiMepu Ta
cepu IXHBOTO BUKOPUCTAHHS. 3HAYCHHS TMPUPOJHUX | CHHTETUYHHUX MOTIMEPHUX

OpraHIYHUX CITOJTYK.
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3.6. Y3arajbHeHHsI 3HAHb IPO OPraHiYHi CHOJYKH. YCTaHOBJICHHA

TCHETUYHHUX 3B’ S3KIB MK PI3HUMH KJIacaMH OPTaHIYHUX CITOJIYK.
4. O04ucaeHHs B XiMil

4.1. Po3B'sizyBaHHs 3a1a4 3a XiMiYHMMH (OpPMYJIaMHU i HA BUBEJIEHHSA
dopmyau cnoayku. Qopmynu s 00YMCICHHS KUTBKOCTI PEYOBHHHM, KITBKOCTI
YaCTMHOK y TEBHIN, KIJTBKOCTI PEYOBHHHU, MACOBOI YAaCTKU €JIEMEHTa B CHOMIYIIL,
BIJIHOCHOI T'YCTHHM ra3y, BUBEJEHHS (OpPMYJIM CHOJYKHA 32 MACOBUMHU YacTKaMU
€JIEMEHTIB. Y CTAHOBIIOBAaTH XIMIYHY (OpPMYJy CHOJYKH 3a MAaCOBUMH YacCTKaMU
€JIEMEHTIB, 110 BXOJAThH /0 ii CKJIady; 3a 3arajbHOI0 (POPMYJIOI0 FOMOJIOTTYHOTO
psny Ta TYCTHHOI abo0 BIIHOCHOIO TycTHHOIO. OOYHUCTIOBATH BITHOCHY
MOJIEKYJISIPHY Ta MOJISIPHY Macu PEYOBUHU; KIJIbKICTh YACTUHOK (aTOMIB, MOJIEKYI,
MOHIB) y MEBHIM KUIBKOCTI PEUOBHUHU, Macl peUOBUHU, 00’ €M1 razy; Macy Ta 00’ eM
JIAHO1 KUJIBKOCTI PEUOBHHHM 1 KIJTbKICTh PEUOBUHU 32 B1JIOMOIO MAaCOIO Ta 00’ €MOM;
00’eM 1aHOi Macu a00 KUIBKOCTI pEYOBMHU Ta3y 3a H. y.; BITHOCHY I'yCTHHY Ta3y 3a
THIITUM Ta30M.

4.2. BupakeHHsl KUIbKICHOIO CKJaay po34uHy (cymimi). Gopmynu s
oOuuciIeHHsT MacoBoi (00'€MHOT) YaCTKM KOMIIOHEHTa B CyMillll, MAaCOBOI YaCTKH
pO3unHEHOi pedoBuHU. OOYHUCITIOBATH MacoBl Ta 00’€MHI (i1 ra3iB) 4YacTKH
PEUYOBHMH y CyMIIll; MAaCOBY YacTKy €JIEMEHTa y CHOJdyll 3a ii (GopmyJio; Macu
eJIeMEHTa B CKJIaJHI pEvYOBHMHI 3a HOr0 MacoBOIO YACTKOK; MAacoOBY YacCTKy
PO3YMHEHOI PEYOBMHHU B PO34MHI; Macy (00’€M) pO3UMHY Ta PO3UMHHHUKA; Macy
PO34YMHEHO]1 PEYOBUHU.

4.3. Po3B's3yBaHHsi 3a1ay, 3a PpIBHSAHHSIMH peakuiii. AJITOpUTMHU
pO3B'sI3yBaHHA 3a7]a4 3a PIBHSHHAM peakiiii; BIIHOCHUN BHXIJ MPOIYKTY pPEaKLii.
YcraHoBmoBat XiMiuHy (OpMYIly PEYOBHHHU 32 Macoro, 00’eMoM ab0 KiJIbKICTIO
PEUYOBHUHHU peareHTiB ab0 MPOAYKTiB peakilii. O0UMCIIOBaTH 3a PIBHIHHAM XIMIYHOL
peakiii KUIbKICTh peYOBUHU, Macy Ta 00’eM rasy (H. y.) abo KUIbKICTh PEUOBUHU
peareHTy/mpoayKTy 3a BiJOMOIO KIJTBKICTIO PEYOBHHH, Maco0, 00’ eMOM (JIJ1s1 Ta3y)
1HIIOTO 3 peareHTIB/MPOAYKTIB; 33 PIBHSHHIMU PEAKIIiil 3 BUKOPUCTAHHSIM PO3UMHIB

13 TIEBHOIO MAaCOBOIO YaCTKOIO PO3YMHEHOI PEUOBUHU; BITHOCHUN BUX1J MPOIYKTY
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peakilii; KUIbKICTh pEYOBHHH, Macy a0o 00’e€M MPOJYKTY, 3a PIBHSIHHSAM XIMIYHO1
peaxirii, SKIIo OJUH 13 peareHTIB B35TO B HAJIUIIKY; 00 €MHHMX BiTHOIIICHB I'a3iB 3a
XIMIYHMMH PIBHSHHSMU; KUIBKOCTI PEUYOBHMHH, Mach ab0 00’e€My 3a KUIBbKICTIO
pevYoBUHHU, Maco abo 00’€MOM peareHTy, IO MICTUTh TMEBHY YacTKy IOMIIIIOK.

Po3B's3yBat KOMOiIHOBaHI 3a/1a4i (TTOETHAHHS HE O1IBIIE TBOX AJITOPUTMIB).
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KPUTEPI OIIIHIOBAHHSI BCTYITHOT'O EK3AMEHY 3 XIMII

IIporpama criiBOeciam 3 XiMii MPOBOIUTHCS Y CTPOKHU Ta 3T1IHO 3 [IpaBunamu
npuiiomy 10 [lepskaBHOTro mogaTkoBoro yHiBepcuTeTy B 2026 porii.

®dopMa poBEICHHS — MMCbMOBA poOOTa.

Koxwne 3aBpanns nependavae oJiMH NpaBUILHUN BapiaHT BiAMOBIL.

TpuBanmicTh BCTYIHOTO iCIUTY - 2 acCTPOHOMIYHI TOJUHH.

MakcuManibHa KUTBKICTH 0aiiB, SKy MOKe HaOpaTH BCTYIHHK 3a
pe3ynbTaTaMu BCTYIHOTO iCIUTY, cTaHOBUTH 200 OartiB.

biner 3 ximii cKIaga€Thes 13 OTHOTO TEOPETUYHOTO MUTAHHS, 7 MPUKIATHUX
3aBlaHb (3a7a4, MEPETBOPEHb, HAIMMCAHHS CTPYKTYpHHUX (OpPMYJ PEUOBHUH Ta
130MepiB) Ta 5 TECTOBUX 3aB/laHb 3 BUOOPOM OJIHI€T BIPHOT BIJIMOBI/I.

[Tix gac cniBOeciii BCTYITHUK HABOJUTH PO3TOPHYTHUH 3aIllMC PO3B’SI3aHHS 3
OOIPYHTYBAaHHSIM KO>KHOT'O €TaIly Ta BKAa3y€ MPaBUIIbHY BIAIOBIIb.

Cxewma OI11IHIOBaHHS 3aBJlaHb O1JIETy 3 XIMii:

1. TeopernuHne MUTaHHS OIIHIOETHCS B Mexkax 0 — 35 GaniB. MakcumanbHUN
0aJ 3a BUKOHAHHS TaKOTO 3aBIaHHs 35 OaiiB, SKIIO BCTYITHUK HaBiB PO3TOPHYTHI
3amuc po3B’si3aHHS 3 OOIPYHTYBAHHSM KOXKHOTO €Taly Ta BKa3aB MPAaBWIbHY
BiAMOBiAL. 0 OaniB, SKIIO BKAa3aHO HEMpPaBUJIbHY BIAMOBib a00 BIJMOBiAI HE
HaJaHo.

2. IlpuknagHi 3aBaaHHS OIIHIOOTHCS B Mexkax 0-20 OamiB 3a koxHe. B
L1JIOMY 32 JIaHui OJIOK BCTYNHUK Moxe oTpumaTu 7*20=140 6aniB. MakcuManbHui
Oan 3a BUKOHAHHS KOXHOTO 13 7-MM 3aBAaHb JaHoro Osoky 20 6aiiB, SKIIO
BCTYITHUK HAaBIB PO3TOPHYTHUN 3amKC PO3B’SI3aHHSA 3 OOIPYHTYBAHHSM KOKHOTO
eTary Ta BKas3aB MPaBWIbHY BiAMOBiAL. 0 OaiiB, SKIO BKa3aHO HEMPaBUJIbHY
BIAIIOBIAL 200 BIAIIOBIAl HE HAAAHO.

3. TecToBi 3aBaaHHA 3 BUOOPOM OJHI€T TPABUIIBLHOI BIITIOBI/I1 OI[IHIOETHCS BiJl
0 mo 5 GaiiB. 5 OajiB, SIKIO BKa3aHO MPABWIbHY BiAMOBIb. 0 OaliB, SKIIO BKa3aHO
HENpaBWJIbHY BIANOBIAL, a00 BKa3aHO OUIbIIE OHIET BIAMOBLAI, a00 BIANOBIAL HE
HaJaHo.

Po3B’s13aHHS 3aBIaHb HA YEPHETII HE TIEPEBIPSIFOTHCS 1 10 yBaru He 0epyThCsl.
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Tabnuis BiAMOBIAHOCTI OI[IHIOBAHHSI PE3YyJIbTAaTiB BCTYIMHOTO ICIIUTY 3 XiMii

oOpaxoBaHMX 3a 12-0a1bHOIO MIKAIOK BiAMOBIAHO 10 200-0aIbHOT KK,

1 2 3 4 S 6

7

8 9 10

11

12

20 |40 |60 |80 100 |120

140

160 |[170 |180

190

200

KpuTepii oriHiOBaHHS pe3yJbTaTiB BCTYITHOTO €K3aMEHY JIJIsl BCTYIHUKIB Ha

OCHOBI TTIOBHOI 3araJIbHOI CEPEIHhOI OCBITH

Ne | IIpaBuiibHi BianoBiai (6anu) Omuinka (mkana 3HO)
3/n

1. 10-99 He 3apaxoBano

2. | 100-200 3apaxoBaHO

[lepeBipka poOIT €K3aMEHATOpaMH 3AIMCHIOETHCS YOPHHIIOM YEPBOHOIO

KOJILOPY 3 000B’SI3KOBUM 3a3HAUCHHSIM: MIPABUIIBLHOT BIAMOBI/II «+), HEPABUIBHOT

«—»,
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3PA3OK BLIETY 3 XIMII

JEPKABHUM MOJJATKOBUM YHIBEPCUTET
CHIBBECIJIA 3 XIMII
2026

Ha BukonaHHs 3aBaHbh Bam naeThest 2 acTpOHOMIYHI TOMHH.

biner 3 ximii cki1agaeTbesl 13 OJTHOTO TEOPETUYHOIO MUTAHHA, 7 MPHUKIAJHUX 3aBJIaHb
(3amay, mepeTBOpeHb, HAMCAHHS CTPYKTYpHHUX (POPMYJ PEYOBMH Ta 130MEpiB) Ta 5 TECTOBHUX
3aBAaHb 3 BHOOPOM OJHIET BIpHOT BiAMOBIII.

ITin wac cmiBOeciiM BCTYNHHK HaBOAWUTh PO3TOPHYTHH 3amuc pO3B’A3aHHSA 3
OOTrpYHTYBaHHSM KOKHOT'O €TaIly Ta BKa3ye MpaBUJIbHY BiIIOBI/Ib.

Cxema OIiHIOBaHHSI 3aB/IaHb OUTETY 3 XiMii:

1. TeopernuHe mUTaHHS OIIHIOETHCA B Mekax 0 - 35 OamiB. MakcumanpHui Oan 3a
BUKOHAHHS TAKOTO 3aBJaHHs 35 0alliB, SKIIO BCTYITHUK HABIB PO3TOPHYTHI 3aIUC PO3B’I3aHHS 3
OOTpYHTYBaHHSIM KOXXHOTO €Taly Ta BKa3aB MpaBUIbHY BiAmoBigs. 0 OaiiB, SKIIO BKa3aHO
HETpaBWIbHY BiIOBiIb a00 BiNOBI/II HE HAAAHO.

2. IlpukiiagHi 3aBAaHHS OLIHIOIOTHCS B Mexkax 0-20 6amiB 3a koxHe. B ninomy 3a ganwuii
0JIOK BCTYITHHUK MOXke oTpuMatu 7*20=140 6ani. MakcumalibHA 06aJl 32 BUKOHAHHS KOXKHOTO 13
7-Mu 3aBaHb naHoro 61oky 20 6aniB, SKIIO BCTYIHUK HaBiB PO3TOPHYTHUH 3aIlMC PO3B’sI3aHHS 3
OOIpYHTYBaHHSIM KOXXHOTO €Taly Ta BKa3aB MpaBWIbHY BiamoBimp. 0 OaiiB, SKIIO BKa3zaHO
HENPaBWIbHY BIANOBIAL 200 BIAMOBI/II HE HAJIAHO.

3. TecToBi 3aBaHHs 3 BHOOPOM OJIHI€T TPAaBUIIBHOT BIAMOBII OLiHIOETHCS B 0 10 5 OariB.
5 GauiB, SIKIIIO BKAa3aHO MPaBUIbHY BiANOBiAb. 0 O6aiiB, SIKIO BKa3aHO
HETPaBUWIIbHY BiJIIIOBi/b, 200 BKa3aHO OibIIe O/HIET BiAMOBIAL, 200 BiAMOBIII HE HATAHO.

Po3B’sa3aHHs 3aBAaHb Ha YEPHETIIl HE MEPEBIPSIOTHCS 1 10 YBaru He OepyThCs.

MakcumajiibHa KUIBKiCTb 0aJ1iB, AKy MoxxHa HaOpaTu — 200.

Xaii Bam mactutn!

BLJIET Ne 1

1. TEOPETUYHE IIUTAHHS. Crouptu Tta ¢deHonu: O3HAaYeHHS,
Kiacudikaiis, MeToau 100yBaHHs, (I3UYHI Ta XIMIYHI BIACTUBOCTI, 3aCTOCYBaHHS.

2. MPUKJIAIHI 3ABJIAHHSA

2.1. O6UnCINTH KUTBKICTh PEYOBUHU KUCHIO Macoro 48T.

2.2. O6uncanTi MacoBy 4acTKy (Y %) KHCHIO y HACTYITHUX crioiykax Ag,0;

2.3. HanucaTtu piBHSHHS peaKilii, 3a JOMOMOTOIO SIKHX MOKHA 3I1HCHUTH
HacTymHi neperBopenns: Fe — FeCl, —» FeCl; — Fe(OH); — Fey0s;

2.4. Hanuurite opMysIM OPraHIgHHUX CIOJIYK 32 iX HA3BOIO: 2,2 -MUMETHII-2-
I'€KCEH,;

2.5. HanmucaTu 130Mepu H-renTaHy, BKa3aTH Ha3BH XIMIYHUX CIOJYK.

2.6. 3a 10MIOMOT 010 SIKUX PEaKIiii MOKHA 3[1HCHUTH HACTYITHI IEPETBOPECHHS:

C2H4 — C2H5OH — CH3COH — CHgCOOH — CH3COOCH3.

2.7. laHO TpHW OpraHiuyHi PEUOBHMHU: €TUJIOBUI CIUPT, OUTOBUN alIbJIET1]] Ta
OIITOBA KHUCJIOTa. 3a JIOMOMOTOI0 SKICHMX XIMIYHUX PEaKIli BU3HAYUTU KOXKHY
cnonryky. OOTpyHTYHTE BIMOBI/Ib, CKJIAITh PIBHSIHHS PEAKIIIH.
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3. TECTOBI 3ABJIAHHA

3.1. CuMBO.1H p-eJIeMEeHTIB HaBe/IeHO B PAJKY:

a) Be, Mg, Ca;

0) Zn, Cd, Hg;

B) L1, Na, K;

r) F, Cl, Br.

3.2. Ilo3HauTe BHU3HAYEHHSI BiTHOCHOI AaTOMHOI MacH: a) Maca aTOMIiB
KUIBKICTIO OJIUH MOJIb,

0) HaliMeHIIIa Maca peYOBHHH, SIKa 3yMOBIIIOE ii BIACTHUBOCTI;

B) Maca OJHi€1 MOJIEKYJI pEYOBHHU;

') YUCJIO, 110 JOPIBHIOE BIJHOIIEHHIO Macu aToMa eiemeHnrta jo 1/12 macu
atoma KapOomny.

3.3. Ilo3HauTe 00’€M pe4yOBMHH, 110 NepedyBa€ B ra3yBaromMy cCTaHi,
KiibKicTIO 1 M0JIb 32 HOpMaJbHUX YMOB: a) 1000 11; 6) 22,4 11; B) 11,2 71; 1) 1000
M.

3.4. ITo3HayTe BiTHOCHY MOJIEKYJISIPHY Macy opTodocdaTHOI KHCJIOTH, I':

a) 105; 6) 100; B) 98; 1) 95.

3.5. Ilo3HauTe BU3HAYEHHSI POCTOI PeYOBUHU:

a) peUYOBHHA, 1110 CKJIAJIAETHCS 3 aTOMIB P13HUX BH/IIB;

0) pe4yoBHHA, IO CKJIA/IA€THCA 3 ATOMIB OJTHOTO BUJY;

B) PCYOBHMHA, IO CKJIAAETHCS 3 HANJICTIINX aTOMIB,

') peYOBHHA, MOJIEKYJIa K01 CKJIaIa€ThCs 3 OJJHOTO aTOMA.

["onoBa nmpeaMeTHOI eK3aMeHalIMHOT KOMICIi H.JI. ABpameHKO

1/
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PO3YMHHICTDH KVMCJIOT, OCHOB I COJIEN ¥ BOJII (3a remneparypu 20-25 °C)
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