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IIOACHUTEJ/IbHASA 3AITMCKA

1.CopeprkaHue yue6HOro npegmera.
CopeprkaHune obyuyeHuna B 8 Knacce. NepBoHavasibHble XMMUYECKME NOHATUA.

MpeametT xummn. Ponb XMMWUKM B KU3HW YenoBeKa. XMMMA B cucTeme Hayk. Tena U BelecTsa.
dusnyeckne cBoicTBa BellecTB. ArperaTHoe cocTosiHMe BellecTB. [MOHATME O meToAax NO3HaHWA B
XMKUK. Ynuctble Belectsa U cmecn. Cnocobbl pasgeneHunsa cmecei.

ATOMbI 1 MOAEKYNbl. XUMHU4eckne snemeHTbl. CUMBOJIbI XMMUYECKUX 31eMEHTOB. [TpoCTble U CNIOXHbIe
BeLLecTsa. ATOMHO-MONEKYNAPHOEe yYeHHe.

Xnmmnyeckas d)opmyna. BaneHTHOCTb aTOMOB XMMWYECKMX 31eMeHTOB. 3aKOH MOCTOAHCTBA COCTaBa
gewects. OTHOCMTENbHAA aTOMHaA macca. OTHocuTenbHaA MmonekynsapHaa macca. MaccoBaa nona
XUMUNYEeCKOro anemeHTa B coeguHeHUun.

Konunyectso Bewwectsa. Monb. MonapHaa macca. B3aumocBA3b KoanMyecTsa, MacCbl M YACNA CTPYKTYPHbIX
eguHuL, BewwecTBa. PacuéTbl no dopmynam XMMUYECKUX COeaMHEHUN.

dusnyeckne n XMmuyeckue asneHusA. XMMmMyeckan peakuma n eé npusHaku. 3aKkoH COXpaHeHMA Macchl
BellecTs. XMumndyeckmne ypasHeHuA. KnaccudumKaumsa XMMUYECKUX peakunin (coeanHeHns, pasnoXKeHus,
3amelleHns, obmeHa).

XumuyecKull 3KcriepumeHm: 3HAKOMCTBO C XMMMYECKOW Nocyaoi, npasuaammn paboTol B nabopatopun u
npuémamu obpalleHma ¢ fabopaTopHbiM 060pyA0BaHUEM, U3yYEHUE U ONUCaHNE PU3NYECKUX CBOWCTB
06pasLIOB HEOPraHWMYECKUX BELLECTB, HabiwaeHue ©u3MYecKUx (NnaBfieHWe BOCKA, TasHWE /bAa,
pacTMpaHue caxapa B CTyMKe, KUMeHWe M KOHAEeHcauuma BoAbl) U XMMWYECKUX (ropeHue cBeuw,
NnpoKasnBaHMe MeZHOW NPOBOJIOKMU, B3aMMOAEWCTBME MeNla C KUCNOTOW) SAB/IeHWUI, HabnogeHue u
ONUCaHME MPU3HAKOB MPOTEKAHMA XMMMUYECKMX peakumit (pas3noskeHue caxapa, B3aummoaeincTeue
CEepPHOM KWUCNOTbl C Xlopuaom 6apusa, pasnoxeHue ruapokcuga meau (Il) npu  HarpeBaHuw,
B3aMMoZencTBue Kenesa ¢ pactsopom conm meam (ll), usyyeHve cnocobos paspeneHus cmecel (c
NMOMOLBIO MarHuTa, OUALTPOBaHWE, BbiMApMBaHWE, AUCTUANALMA, XpomaTtorpadusa), nposBeaeHMe
OYMCTKM MNOBAapPEHHOW conu, HabawaeHMe W  OnNucaHWe pPesynbTaToB MNPOBEAEHMA  OMbITa,
WAIIOCTPUPYIOLLLETO 3aKOH COXPAaHEHMUA MacChl, CO34aHME MOAEesIeN MOJIeKY (LIApOCTEPKHEBBIX).

BakHeWwuue npeacraBuTe/In HeopraHUM4YeCKuUxX seLlecTs.

Bo3ayx - cmecb rasos. CoctaB Bo3gyxa. Kuciopog - aneMeHT M npocToe BellecTBo. HaxoxaeHue
Kuciopoda B npupoge, ¢u3Mueckne M XMMUYECKMEe CBOWMCTBA (peakumu ropeHus). OKcugpbl.
MpumeHeHne kucnopoga. Cnocobbl MoNy4YeHUs Kucaopoda B nabopaTtopuy M MPOMBILNEHHOCTM.
KpyrosopoT knucnopoga B npupoge. O30H - aAfoTponHas mogndukaLlms Kucnopoaa.

Tennosoit 3pdEKT XMMMYECKOW peakuumn, TEPMOXMMUUYECKME YPAaBHEHUSA, 3K30- U 3HA0TEPMUYECKUE
peakumu. TonAMBO: yroab WM MeTaH. 3arpasHeHWe BO3AyXa, YCUAeHWe NapHUKOBOro 3dpdekTa,
paspyLueHne 030HOBOrO CoA.

Bop,opop, - 3/1IeMeHT U npocTtoe BeLWecTBO. HaxoxaeHune BOogOpO4a B npupoae, d)VI3VI‘-IECKVIe n
Xmumunyeckume CBOI\/‘ICTBa, npumeHeHwue, cnocobbl noayyeHua. KNCAoTbl U conu.

MonapHbI 06bEM razoB. PacyéTbl N0 XMMUYECKUM YPAaBHEHUSAM.

dunsmyeckne cBoncTea Boabl. Boga Kak pacrBopuUTeENb. PaCTBOpr. HacblweHHble U HeHacblWeHHble
PacTBOpPbLI. PaCTBOpMMOCTb Bewects B Boge. Maccosad [0nA Bel,ecTBa B pacTBope. Xnmunueckue



coictea Bogpl. OcHOBaHMA. Poib pacTBOpOB B NPUPOAE M B KU3HM 4yenoBeka. KpyrosopoT Boabl B
npupoae. 3arpasHeHne NpMpogHbix Boa. OxpaHa v 04YMCTKA NPUPOAHbIX BOA,

Knaccudumkauma HeopraHuyecknx coegmHeHunin. Okcmapl. Knaccudukauma okcmaos: coneobpasyroume
(ocHOBHbIE, KUCNOTHbIE, aMPOTEpPHbIE)

M Heconeobpasyowme. HomeHKnatypa oKcugoB. PuU3MYECKME W XMMUYECKME CBOMCTBA OKCMAOB.
MonyyeHne oKCHMOoB..

OcHoBaHuA. KnaccudpuKaums OCHOBAHMM: LWENOYM W HEpacTBOPMMbIe OCHOBaHMA. HomeHKnatypa
OCHOBaHU. PU3MYECKNE U XMMNYECKME CBOMCTBA OCHOBaHMUI. [lonyyeHne OCHOBaHUN.

Kucnotbl. Knaccudukauma Kucnor. HomeHknatypa KMcnot. Pusnyeckme n XMMmyeckme cBOMCTBA KUCAOT.
Pap aktnBHOCTM meTannos H.H. beketosa. [NonyyeHne KMcnoT.

Conn. HomeHknatypa coneit. Pusmyeckme M XMMMYECKMe CBOMCTBa cosiei. [lonyyeHune cosen.
leHeTMYecKan CBA3b MeXK Ay KNaccamm HeopraHMYeckux coeguHeHnin.

XumuyecKkull 3KcrnepumeHm: KauyecTBEHHOEe OMNpefeneHne COoAeprkaHMA Kucaopoda B BO3AYXeE,
nosnyyeHue, cobupaHue, pacrnos3HaBaHME W U3y4YeHMe CBOWCTB KuUcAopoAa, HabnawogeHue
B3aMMOAENCTBUSA BELLECTB C KUC/IOPOAOM M YCNOBUA BO3HMKHOBEHMA W MpeKpalleHUAa ropeHus
(nokapa), o3HakomneHMe c obpasuamu OKCUAOB WM OMMUCaAHUE UX CBOWCTB, MOJydeHue, cobupaHue,
pacno3HaBaHWe M M3y4YeHWe CBOWCTB Bogopoda (ropeHue), B3aMMoAenCcTBME BOAOPOAA C OKCUAOM
mean (Il) (BO3MOXKHO WcCNonb3oBaHME BuaeomaTepuanos), HabawgeHne o06pa3LOB BeLLECTB
KonmyectBom 1 Mmonb, wuccnegoBaHMe ocobeHHOCTEM pPaCTBOPEHUSA BELWEeCTB C  Pas/IMyHOM
pacTBOPMMOCTbIO, MPUrOTOBNEHME PACcTBOPOB C onpeaenéHHON MaccoBOM nO0neil pPacTBOPEHHOro
BellecTBa, B3aMMOZENCTBME BOAbl C MeTafnamu (HaTpuem M Kanbumem) (BO3MOXKHO MCNOo/b30BaHME
BMAEOMATEPUANOB), uUccefoBaHMe 06pasuoB HEOpPraHMYEeCKMX BELLEeCTB Pas3/IMYHbIX  K/accos,
HabnogeHUe W3MEHEHMs OKPackKM MHAMKATOPOB B PacTBOpPaxX KUCAOT W LWe/oYen, U3yyeHue
B3aMmogencTesma okcuaa meam (ll) ¢ pacTBOpom CepHOWM KUCNOTbI, KUCAOT C MEeTanlamu, peakumi
HeWTpannsaumm, nosyyeHue HepacTBOPMMbIX OCHOBAHMUIA, BbITECHEHME OAHOrO0 MeTanna APYrumM U3
pacTBOpa COMM, peleHre 3KCNepUMeHTa/IbHbIX 33434 No TeMe «BakHeWwue Knaccbl HeOpPraHMYeCcKux
CoeaMHEHNN».

Mepuogunuecknii 3akoH u lMepuoaunyeckas cuctema XMmudeckux snemeHtos [.U. MeHpeneesa.
CrpoeHue aTomoB. XMmunyeckasn cefzb. OKUCAINTENbHO-BOCCTAHOBUTE/IbHbIE peaKLUMN.

MepBble MOMbITKA KNACCUOUKALMM XMUMUYECKMX SN1EeMEHTOB. MOHATUE O Tpynnax CXO4HbIX 3/1EMEHTOB
(LenoyHble M WeNnoYHo3emesibHble MEeTal/ibl, FaforeHbl, WUHEepTHble rasbl). J/JeMeHTbl, KOTopble
06pasyoT ampoTepHble OKCUAbI U TMAPOKCUAbI.

Mepuogmyeckmin 3akoH. [lepnoanyeckaa cuCTema XUMMYEcKMx 3snemeHtoB [A.M. MeHpaeneesa.
KopoTKkonepuoaHas n anvHHonepuogHaa ¢opmbl [epnoamyeckon cUcTembl XMMUYECKUX 31€MEHTOB
O.U. MeHgeneesa. Mepuoabl 1 rpynnbl. PU3nYeCcKuit cMbica NOPAAKOBOro HOMepa, HOMepoB Nepunoaa u
rpynnbl 37emMeHTa.

CtpoeHne atomoB. CocTaB aTOMHbIX sigep. M3oTonbl. d1eKTpoHbl. CTpoeHMe 3N1eKTPOHHbIX 0b6onoyeK
atomoB nepBblx 20 XMMWYECKMX 3nemeHToB [lepuoamueckolt cuctembl A.N. MeHpeneesa.
XapaKTepUCTUKa XMMMUYECKOTO 31eMeHTa Mo ero nonoxeHuto B [lepuoanyeckolt cucteme [A.U.
MeHaeneesa.

3aKOHOMepHOCTVI M3mMeHeHnAa pagumyca aTtomMoB XMMUYECKUX 3S/1eMeHTOB, MeTal/In4YeCKnx wu
HeMeTa/IMYEeCKMUX CBOMUCTB Mo rpynnam u nepnogam.



3HayeHue MNepnoamyeckoro 3akoHa 1 Meprogmyeckon CUCTEMbI XMMUYECKMX 1EMEHTOB A/1A PA3BUTUA
HayKuW 1 NpakTuKK. [.U. MeHgenees - y4éHbIN U rpaxKaaHuH.

Xumuueckasa cBA3b. KoBaneHTHas (nonspHas M HenonApHas) cBA3b. INEKTPOOTPULATENbHOCTb
XMMUYECKNX dNemMeHToB. MoHHaA cBA3b.

CreneHb okucneHua. OKUCAUTENbHO-BOCCTAHOBUTENbHbBIE peakynun. npOLI,eCCbI OKUCNeHnA wu
BOCCTaHOBAEHUA. OKMUCAUTENN U BOCCTAHOBUTEN.

XumuyecKuli s3kcnepumeHm: usyyeHne obpasLoB BelLLlecTs MeTalI0B U HEMEeTa 0B, B3aMMoJelicTeme
TMAPOKCUAA LUMHKa C PacTBOpamMu KUCAOT M LIENOYEN, NPOBEAEHUE OMbITOB, WANHOCTPUPYIOLLINX
NpUMepbl OKUCUTENbHO-BOCCTAHOBUTE/bHbIX Peakunii (ropeHune, peakLmm pas3norKeHUs, coeguHeHns).

MexnpeameTHble CBA3MW.

Peanusauma MexXnpeameTHbIX CBA3EM MpU M3YYeHUU XUMWUM B 8 KNacce OCYLLEeCTBAAETCA vepes
NCMNO/Ib30BaHMe KaK 06LINX ecTeCTBEHHO-HaYYHbIX NOHATUM, TaK U NOHATUN, ABAAIOLLINXCA CUCTEMHbLIMM
ONs OTAENIbHbIX NPeaMeTOB eCTeCTBEHHO-HAY4YHOro LMKAA.

O6LLI,VIE eCTeCTBeEHHO-HAy4YHbleé NOHATUA! Hay‘-leIVI (I)aKT, rmnoTe3sa, TeopuA, 3aKOH, aHa/In3, CUHTES,
K!'IaCCVI(I)MKaLI,Mﬂ, nepmnoanvHoOCTb, Ha6!'IIOLI,EHMe, IKCNeEpPUMEHT, moaennposaHune, namepeHme, moaenb,
ABNeHue.

®dusnKa: martepusa, aToM, INEKTPOH, NPOTOH, HENTPOH, WMOH, HYKAWA, W30TOMbl, PaAMOaKTUBHOCTD,
MOJIEKYNA, 3NEKTPUYECKUIN 3apaAg, BelecTBo, Teso, 06bEM, arperatHoe COCTOAHWE BeLLecTsa, ras,
dU3nYecKMe BeIMUYUHbI, AUHULbI U3MEPEHNA, KOCMOC,

nnaaHeTol, 38é34bl, ConHue.
Buonorua: dotocuHTes, AbiXxaHue, bBuochepa.

leorpadua: atmocoepa, rmapochepa, M1UHepPasbl, FOPHbIE NOPOAbI, MOAE3HbIE UCKOMNaemble, TOMAUBO,
BOZAHblE Pecypchbl.

CopepykaHue obyueHusa B 9 Knacce. Bew,ectBo u XMuMmuyecKan peakums.

Mepunoamyecknin 3akoH. Mepruoguyeckas cuctema xmummyeckmnx anemeHtos [.1. MeHgeneesa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHWUU CBOMCTB XMMWYECKUX 3/1eMEHTOB MepBbiXx TPEX Nepuoaos,
KanuA, KanbUMA U UX COeAMHEHUIA B COOTBETCTBMM C MNOJIONKEHMEM 31eMeHToB B [Mepuoamuyeckoit
CUCTEME M CTPOEHMEM MX ATOMOB.

CTpOGHMe BellecTsa: Buabl XMMKUYeCKoM cBs3n. Tunbl KPUCTannn4yeckunx peLLIéTOK, 3aBUCUMOCTb CBOICTB
Beulecrtsa OT TMna KpMCTaﬂﬂM‘-IECKOI‘/JI pELIJéTKI/I n Bunaa XMMMUYECKOW CBA3M.

KﬂaCCVICbMKaLI,VIFI N  HOMEHKNATypa HeEOpraHm4yeCKmx BeELLECTB. XMMMyeckne cBoKCTBa BeuLecTs,
OTHOCALWMUXCA K  pPas/MYHbIM  K/1laCCaM  HEOpraHU4eCKux COE,CI,MHEHI/II?I, reHeTn4yeckaa CBA3b
HeopraHM4YeCKknx seLlecTs.

Knaccuomnkauma XMMMYECKMX peakumini No pasnnyHbIM NpusHakam (Mo YMCAY M COCTaBY y4YacTBYIOLWLMX B
peakumu BewecTs, No Tennosomy 3¢ eKTy, MO WM3MEHEHUID CTeneHel OKUCNEHUA XMUMUYECKUX
3/1eMEeHTOB, N0 06pPaTMMOCTM, MO Y4acCTUIO KaTanus3aTopa). IJK30- M 3HAOTEPMMUYECKME peaKkuumu,
TEPMOXMMMUYECKUNE YPABHEHMUS.

MoHATMe o CKOpOoCTH XUMMUYECKOM peakynun. MoHsaTHe 06 06paTVIMbIX n H606paTMMbIX XUMUNYECKNX
peakymnax. lNoHATME O FOMOreHHbIX W reTeporeHHbIX peakyunax. MNoHAaTMe o Katanuse. [loHATME O
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XMMN4eCKOM paBHOBECUMN. (DaKTOpr, BAnAOWME Ha CKOPOCTb XUMUYECKOM peakunn n nonoxkeHue
XUMHNYECKOTO paBHOBECUA.

OKNCANTENIbHO-BOCCTAHOBUTE/IbHbIE peakuuu, 3/IEKTPOHHbIN 6anaHc OKUCAUTENbHO-
BOCCTAHOBUTE/IbHOM peakumnun. CocTaBneHue ypaBHEHNIA OKMCANTEIbHO-BOCCTAaHOBUTE/IbHbIX PeakLUin ¢
NCNosIb30BaHMEM METOAa 3/1EKTPOHHOrO BanaHca.

Teopuss 3NEKTPONUTUYECKON AUCCOUMAUMU. DNEKTPOAUTbI U HEINEKTPOAUTbl. KaTMOHbI, aHWOHbI.
MexaHn3m guccoumnaumm BeLWwecTs ¢ Pas/IMyHbIMU BUAAMM

XMMMyeckon cessun. CteneHb auccounaumn. CunbHole n cnabsble S/1EKTPONNTDI.

PeaKumn MOHHOTO 06MeHa. YCNOBUS NPOTEKaHUA peaKkLmit MOHHOTO 06MeHa, NOJHbIE U COKPALLEHHbIE
MOHHblE ypaBHeHWA peaKkuuii. CBOMCTBA KWUCAOT, OCHOBAHUM W conell B cBeTe npeacTaBiAeHuit o6
3NEKTPOINTMYECKOM anccoumaummn. KauyectBeHHble peakumm Ha MoHbI. NToHATME O TMAPO/IN3E CONEN.

Xumuyeckuli sKcriepumeHm: 03HaKOM/IEHWE C MOAENAMM KPUCTA/LIMYECKUX PELUIETOK HeopraHUYecKux
BELeCcTB - MeTa/JIoB M HemeTannoB (rpaduta M anmasa), CAOXKHbLIX BeWecTB (xjopuaa HaTpus),
nccnefoBaHMe 3aBUCMMOCTM CKOPOCTU XMMUYECKOW Peakuuu OT BO3LENCTBMA PasnuyHbIX (aKTopoB,
nccnefoBaHMe 31eKTPONPOBOAHOCTM PAaCcCTBOPOB BeLLeCTB, NpoLecca AUCCoUMaLmMm KUCIOT, Leodei 1
coneit (BO3MOMKHO WCMOAbL30BaHWE BWAEOMATEPMANOB), MPOBEAEHME OMbITOB, WAAOCTPUPYIOLLMUX
NPU3HaKM NpOTEeKaHWA peakuuii MOHHOro obmeHa (obpasoBaHMe oOcafKa, BblaesneHuWe rasa,
obpasoBaHMe BOAbl), OMbITOB, WAMOCTPUPYIOLMX MPUMEPbI  OKUC/INTE/IbHO-BOCCTAaHOBUTENbHbIX
peakumit (ropeHune, peakuumn pasioxeHus, coegumHeHunsn), pacno3HaBaHMe HeopraHUYecKMx BELLEeCTB C
MOMOLLbIO KaYeCTBEHHbIX PEAKLMI1 HA MOHbI, peLleHne 3KCNepUMeHTaNbHbIX 3a4au.

HemeTtannbl u ux coeguHeHuUsA.

O61an XxapaKTepucTMKa ranoreHos. OCO6eHHOCTM CTPOEHNA aTOMOB, XapaKTePHbIE CTENEHN OKUCIEHUA.
CTpoeHune n PpusMyeckmne CBOMCTBA NPOCTbIX BELLECTB - rasioreHoB. XMMUYecKmne CBOMCTBA Ha npumepe
Xnopa (B3aMmomeincTemMe ¢ MeTannamm, HemeTannamu, wenodamm). Xnoposogopoa. ConaHan KACNOTa,
XMMUYECKME CBOICTBA, NOyYeHne, npumeHeHmne. eicrene

X/I0pa U X10POBOAOPOAA HA OPraHN3M Ye/loBEKa. BaHelLwme XN0puabl U UX HaXoXKAEHWE B MpUpoJe.

Obuwas xapaktepucTnuka asnemeHToB VIA-rpynnbl. OCOBEHHOCTM CTPOEHMA aATOMOB, XapaKTepHble
cTeneHn okucnenus. CTpoeHue M Pu3MyeckMe CBOMCTBA MPOCTbIX BELLECTB - KMCAOpPOAa M cepbl.
AnnoTponHble MoaAMdMKALMKM KUCAopoda M cepbl. XMMUYeckue cBoicTBa cepbl. CepoBogopos,
CTpoeHue, pusmyeckme n xsummnyeckmne ceonctea. OKcMAbl cepbl Kak NPeacTaBUTENN KUCIOTHbIX OKCUA0B.
CepHas KUCNOTa, PU3MYECKME N XMMMUYECKME CBOMCTBA (obLMe Kak npeacTaBuUTeNs Knacca KUCAOT U
cneumduyeckme). XMmuyeckme peakumu, fiexKalMe B OCHOBE NPOMbILWIEHHOMO cnocoba nonyyeHus
CePHON KMCNoTbl. MNMpumeHeHWe cepHOM KncaoTbl. CONM CepHOM KUCNOTbI, Ka4yecTBEeHHaA peakumsa Ha
cynbdaT-MoH. HaxoxKaeHne cepbl U €€ cCoeANHEHUI B NpMpoae. XMMUYECKOe 3arpA3HeEHME OKPYrKaloLLeln
cpeabl COeAMHEHUAMM cepbl (KUCNOTHblE AOMAW, 3arpA3HEeHWe BO3AyXa M BOAOEMOB), cnocobbl ero
npeaoTBpaLLeHns.

O61wan xapaKkTepucTMKa anemeHToB VA-rpynnbl. OCO6EHHOCTUN CTPOEHMS aTOMOB, XapaKTepPHbIe CTeNeHU
OKMC/IeHMA. A30T, pacnpocTpaHeHue B npupoae, PpusMueckne M XxMmuyeckue cBoiicTea. KpyrosopoT
asoTa B npupoge. AMMUAK, ero GpuUsnMyeckme u XMmmnyeckme CBOMCTBa, NoJlyYyeHme U npumeHeHue. Conm
aMMOHMA, UX PU3MYECKME U XMMMYECKME CBOMCTBA, NMpUMeHeHMe. KayecTBeHHana peakums Ha WMOHbI
aMMOHMA. A30THAA KMUC/OTa, €€ nonydyeHue, ¢GU3MYECKME M XMMWUYECKMEe CBOWCTBa (oblime Kak
npeacTaBuUTeNA Kaacca KUCNOT U cneunduueckme). Ucnonb3oBaHMe HUTPATOB M CONEN aMMOHWA B
KayecTBe MMHepasbHbIX yA06peHUin. XMMMYECKoe 3arpsAsHEHME OKPYKAloLWel cpeabl coeanHeHnaMu
asoTa (KMCNOTHble AOXAM, 3arpasHeHWe BO3Ayxa, Mousbl M Bogoémos). Pocdop, annoTponHble
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moandukauum docdopa, dusmyeckme n xmmudeckue ceoiictea. Okeua docdopa (V) u dochopHasn
KMCNoTa, U3MYECKNE U XMMMUYECKME CBOMCTBA, nonydeHue. Mcnonb3osaHne ¢ocdaToB B KadecTse
MWHepasbHbIX yaA06peHni.

Obuwan xapaKtepuctuka asnemeHtoB [VA-rpynnbl. OcOb6EHHOCTM CTPOEHWS aTOMOB, XapaKTepHble
CTeNeHW OKUcneHua. Yrnepond, annoTponHbie MmMoauduKauMm, pacnpocTpaHeHWe B Npupoae,
dusnyeckme n xummyeckne ceomnctea. Aacopbuus. Kpyrosoport yrnepoga B npupoge. OKcuapl yrnepoaa,
X PU3NYECKME N XMMUYECKME CBOWMCTBA, AENCTBUE HA XKMBblE OPraHM3mbl, NOAYYEHNE U NMPUMEHEHME.
JKonornyeckme npobnembl, cBAsaHHble C OKcuaom yraepoga (IV), runotesa rnob6anbHOro notenaeHus
KAMMaTa, NapHUKOBbLIN 3PPeKT. YronbHaa KNCAOTa U e€ conu, nx dmsmdyeckne nu XMMmYeckme CBOMCTBa,
nosiyyeHme n npumeHeHune. KayectBeHHas peaKkumsa Ha KapboHaT-MoHbl. Mcnonb3oBaHMe KapboHaToB B
6bITY, MeAULMHE, MPOMBbILLNEHHOCTM U Ce/IbCKOM XO3AICTBE.

MepBoOHaYanbHble NOHATUA 0O OpPraHMYEcKUX BELLeCTBax Kak O COeAMHEHMAX yriepoga (MeTaH, 3TaH,
3TUNEH, aueTUNeH, 3TaHO/, TNUEPUH, YKCYCHaa KucaoTa). MNMpupogHble UCTOYHMKKU YrNeBoaopoaoB
(yronb, npupoaHbiA ra3, HedTb), NPOAYKTbl UX nepepaboTkn (6eH3nH), ux ponb B ObITY WU
NPOMbILWAEHHOCTU. MOHATUE O BUMONOMMYECKU BaKHbIX BELLECTBaX: KUpax, benkax, yrnesoaax - U ux
PONIU B }U3HU Yenoseka. MaTepuanbHOe eANHCTBO OPraHNYECKUX U HeOpraHUYeCKUX coequHEHNN.

KpeMHUIA, ero Gpusmnyeckne nu XuMmnyeckne CBOMCTBA, NoslydyeHne u npumeHeHne. CoeguHEHUA KpeMHUSA
B npupoge. Obwme npeactasneHns o6 okcuge Kpemuua(lV) u KpemHuesol Kucnote. CUAMKaATbI, UX
MCnonb3oBaHWe B 6bITy, MeAMUMHE, NPOMbIWNEHHOCTU. BakHellume CTpoWTeNbHble MaTepuanbl:
KepamuKa, CTeKNo, UeMeHT, 6eToH, enesobeToH. [pobnembl 6e€30MacHOr0  MCNO/b30BAHUA
CTPOUTENbHbIX MAaTEPUANOB B NOBCEAHEBHOM KU3HM.

XumuyecKull akcriepumeHm: n3yyeHne ob6pasLLOB HEOPraHNYECKMX BELLECTB, CBOMCTB COMSIHOM KMCNOTbI,
npoBeAeHMe KauyeCTBEHHbIX peaKkuMi Ha X10puL-MOHbI U HabnogeHWe MNPU3HAKOB UX MPOTEKaHus,
OnNblITbl, OTpaXkatolwme GuU3MYECcKMe U XMMUYECKME CBOMCTBA raloreHOB U UX COeAMHEHUN (BO3MOMKHO
MCNONb30BaHWE BUAEOMATEPMANOB), O3HaKOM/eHMe ¢ obpasuamu xa0puAaos  (ranoreHMaos),
O3HaKomsieHMe Cc obpasuamm cepbl M €€ COegMHEHUSMM  (BO3MOXKHO  WMCMONb30BaHWE
BMAEOMaTEPUANOB), HabaoaeHMe npoLecca obyranMBaHMA caxapa nog, A4enNcTBUEM KOHLLEHTPUPOBAHHOM
CEPHOM KMCNOTbl, WU3YyY4EHUE XMMMYECKMX CBOMCTB pa3baBfeHHON CEepPHOM KWUCAOTbl, NpoBeAeHue
KayecTBEHHOM peakuuu Ha cynbdaT-uoH M HabaogeHMe Npu3HaKa eé NpoTeKaHWsA, O3HaKOMJ/IEHME C
dusnyeckMumu ceBomctBamm asoTa, ¢ochopa U  UX CoeAMHEHUA (BO3MOMKHO WCMOJIb30BaHUE
BMAEOMaTepPUanos), obpasuamm

a30THbIX U ¢dochopHbIX yaobpeHuit, nonydyeHne, cobupaHue, pacrnosHaBaHME U M3y4YeHWe CBOMCTB
aMMMaKa, NpoBeAeHNE KaYeCTBEHHbIX peaKkLuii Ha MOH aMMOHUA U GochaT-MOH U U3yYeHMe NMPU3HAKOB
MX MNPOTEKaHWs, B3aMMOAENCTBME KOHLEHTPUPOBAHHOM a30THOW KUCAOTbI C Megblo (BO3MOMKHO
MCMO/Ib30BaHNE BUAEOMATEPUAIOB), U3yYEHME MOLENEN KPUCTAIZIMYECKMX PELETOK anmasa, rpaduTa,
dynnepeHa, 03HaKOMNEHME C MPOL,ECCOM aACOPOUMM PACTBOPEHHBIX BELLECTB aKTUBUPOBAHHbBIM YINEM
M YCTPOMCTBOM NPOTMBOrasa, noaydyeHue, cobupaHue, pacnosHaBaHWe 1 U3ydeHne CBOMCTB YIIeKNCA0ro
rasa, NpPoBefeHNe KauyecTBEHHbIX PeaKkuuit Ha KapboHaT M CUAMKAT-MOHbI U U3YyYeHUe MPU3HAKOB WX
NPOTEeKaHMsi, O03HAaKOMJEHME C  MNPOAYKUMEN  CUAMKATHOW  MPOMbBIWIEHHOCTM,  pelleHue
3KCMEePUMEHTAIbHbIX 3334 Mo Teme

«BaxHelWwmne HemMeTan bl U KX coegunHeHUA».
MeTannbl U X coegUHEHMUA.

Obuwan XapaKTepUCTMKA XUMWUYECKMX 3S/IEMEHTOB - METa//IoB Ha OCHOBAHWW UX MOJIOKEHMA B
Mepuroamyeckon cucrteme xmmmdeckux snemeHTtos .M. MeHaeneeBa n ctpoeHus atomoB. CTpoeHue
meTannos. MeTannmMyeckasa CBA3b U METaA/IINYECKAA KPUCTANIMYECKaa pPeluéTKa. DNeKTPOXMMUYECKUI
pAf4 HanpsXeHuh meTannos. Pusmyeckne U XMMUYecKkMe cBoicTBa MeTannos. O6uwme cnocobbl
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nonyYyeHUa meTannos. [OHATUE O KOPPO3UM METANN0B, OCHOBHbIE CMOCOBbI 3aLMTbl UX OT KOPPO3UMK.
Cnnassbl (CTanb, YyryH, AOPaNtOMUHUI, 6POH3a) M UX NPUMEHEHWE B BbITY U MPOMbILWIEHHOCTH.

LenoyHble meTannbl: nonoxeHue B [lepuogmyeckon cucteme XMMUYeckux 3snemeHTtos [.M.
MeHaeneesa, CTPOEHME UX aTOMOB, HaxoXaeHue B npupoae. Prsnmyeckme n XMMMYeckme CBOICTBa (Ha
npumepe HaTpus 1 Kanma). OKcKabl U TMAPOKCUAbI HATPUA U Kanua. NpumMmeHeHMe LWe0YHbIX MeTANN0B
N UX COeANHEHUN.

LLlenoyHo3emenbHble MeTan/ibl MarHui U KasnbLuii: NonoXeHue B MNepnogmyeckon cucTeme XMMMUYECKNX
anemeHToB .. MeHpeneeBa, CTpoeHME MX aATOMOB, HaxoXAeHue B npupoge. dPusmyeckue u
XMMUYECKMe CBOMCTBA MarHMa 1 KanbUms. BaxkHenwwKne coeanHeHMA KanbLma (OKcua, rMapoKcua, conu).
HEcTKocTb BoAbI M cNocobbl e€ ycTpaHeHus.

ANIOMUHWIA: NofioXeHWe B [epuoaMyeckoi cucTeme XMMMYeckux snemeHTos [.U. MeHaeneesa,
CTpoeHWe aToma, HaxoxaeHue B npupode. duUsMyeckKMe M XMMUYECKME CBOWMCTBA a/IlOMUHUA.
AmdoTepHble CBOMCTBA OKCUAA U TMAPOKCUAA a/IlOMUHUA.

Heneso: nonoxkeHune B Mepnoamnyeckon cucteme XMMUYeCKMx anementos A.U. MeHgeneesa, cTpoeHue
aToMa, HaxoxaeHue B npupoge. dPusmyeckme n XMMmMyeckme cBoOMcTBa Kenesa. OKcugbl, ’MAPoKCHMabI U
conu conu xenesa (Il) n kenesa (lll), nx cocrtas, cBOMCTBA U NONYYEHME.

XumuuecKkuli aKcriepumeHm: O3HAKOMJieHMe c¢ obpasuamum MeTaaioB M CNaaBoB, UX PpUIMYECKMMU
CBOMCTBAMW,  M3y4yeHWe  pPe3yNbTaTOB  KOPPO3MM  MeTannoB  (BO3MOMKHO  MCMO/b30BaHME
BMAeOMaTepmnanos), ocobeHHOCTel B3aMMOAENCTBMA OKCMAA KalbLMA M HATpUA C BOAOW (BO3MOMXKHO
MCNo/ab30BaHWe BUAEOMATEPUANOB), UCCIef0BaHME CBOMCTB MKECTKOM BOAbI, MpoL,Eecca ropeHus xenesa
B Kucnopoge (BO3MOXHO MCMO/Mb30BaHWE BUAEOMATEPMANOB), NPU3HAKOB NPOTEKAHMA KauyecTBEHHbIX
peakumit Ha MOHbI (MarHus, KanbuuA, anloOMUHUA, UMHKa, Kenesa (lI) u xenesa (lll), mean (ll),
HabAlo4eHNe M ONUCaHWE NPOLLECCOB OKPALWIMBAHWA MIAaMEHM MOHAMW HaTpUA, Kaama U KanbLus
(BO3MOXXHO MCMNONb30BaHWE BWAEOMATEPMANOB), McCaefoBaHMe amOTEPHbIX CBOWCTB rMAPOKCMAA
aMtOMMHUA U TMAPOKCUAA LMHKA, PelleHme SKCNePUMEHTaNbHbIX 33434 No Teme «BaskHelwmne meTansbl
N UX COEANHEHUAY.

Xumua n oKpyKatowas cpeaa.

BewecTBa M MaTepuasbl B NOBCEAHEBHOWM }KM3HW YenoBeKa. besonacHoe MCNONb30BaHWE BELLECTB U
XMMMUYECKUX peakLmii B BbITy. NepBas NOMOLLb NPU XMMUYECKMUX OXKOTax U OTPaABAEHUSAX.

XuMunyeckoe 3arpsisHeHWe OKpy:Katowel cpeabl (NpegenbHas AOMyCTUMas KOHUEHTPALMA BeLLecTs
(manee - NAK). Ponb xmnn B pelieHNN 3K0N0rMYeCcKMX npobaem.

Xumuyeckuli sKkcrnepumeHm: nsydeHme ob6pasL,0B MaTepnanos (CTEKNO, CiaBbl METaNN0B, MOANMMEPHbIE
maTepuanbl).

Memnpe,qmeﬂ-lble cBasn.Peanmsauma MeXnpeameTHbIX cBA3en npn uU3y4YeHUn XxXmmmmn B 9 knacce
OCyLlecTBNIAETCA 4Yepe3 UCNOJ/Ib30BaHUE KaK O6LLI,MX eCTeCTBEHHO-HAYy4HbIX I'IOH‘r'ITVIﬁ, TakK " I'IOHF!TI/IVI,
ABNIAOWMNXCA CUCTEMHbLIMU ANA OTAENbHbIX NPeAMETOB eCTeCTBEHHO-HAYYHOIO LKA,

Obuwue ecTtecTBEHHO-Hay4Hble MOHATMA: Hay4dHbI aKT, rMnoTesa, 3aKOH, TeOpusA, aHanWn3, CUHTES3,
Knaccudukauma, nepnoauyHocTb, HabnlogeHne, 3KCNEPUMEHT, MOAEINPOBaHME, U3MEPEHUE, MOAENb,
ABNeHMEe, NaPHUKOBbIA 3GdEKT, TEXHONOTUA, maTepuansl.

®dusnKa: matepua, atom, 3/EKTPOH, MPOTOH, HEWTPOH, WOH, HYKAUA, WM30TOMbl, PagnNOaKTUBHOCTb,
MOJIeKYNa, 3/1IeKTPUYECKUIA 3apsad, NPOBOAHMKW, MNONYNPOBOAHWUKM, AOUINEKTPUKKM, (OTO3/NEMEHT,
BellecTso, Teno, O6bLEM, arperatHoe COCTOAHWE BellecTBa, ras, pPacTBop, PaCTBOPUMMOCTD,



KpUCTannuuyeckaa peluétka, Cnaasbl, GpU3NYECKME BeNNYUHbLI, eAUHULbI U3MEePeHUa, Kocmuuyeckoe
NPOCTPaHCTBO, NNaHeThl, 38€34bl, ConHue.

Buonorua: potocnHTes, ApixaHne, bruocdepa, skocMcTemMa, MUHEpPa/bHblE YA0OPEHNA, MUKPO3/IEMEHTI,
MaKpO3/1EMEHTbI, MUTATE/IbHbIE BELLECTBA.

leorpadua: atmocoepa, rmagpochepa, M1UHepanbl, FOPHbIE NOPOABI, NONAE3HbIE UCKONAeMble, TOMNAUBO,
BOAHbIE pecypchbl.

2.MnaHupyemble pesynbTaTbl 0CBOeHUA yuebHOro npegmera.
JINuHOCTHbIE pe3ynbTaThbl

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA MPOrpaMmbl OCHOBHOTO obLwero 06pa3oBaHUA AOCTUTAOTCS B X04e
obyyeHns xumumm B eamHCTBE Yy4ebHOM W BOCMUTATE/IbHOW [AEeATE/IbHOCTM B COOTBETCTBUM C
TPAAVULMOHHBIMU  POCCUACKMMMU  COLIMOKYNbTYPHBIMU U AYXOBHO-HPABCTBEHHbIMW  LLEHHOCTAMM,
NPUHATBIMM B obWecTBe MpaBMAaMM W HOPMAMM NOBELEHMA W CNOCOOCTBYHOT nNpoueccam
CamMOoMO3HaHWUA, CaMOpPa3BUTUA U cOLMaNM3aLmMmM obyYatoLmnXCs.

JINYHOCTHble pe3ynbTaTbl OTpPa*katdT TOTOBHOCTb 06y‘-IaI-OI.LI,VIXCFI pyrKoBOACTBOBATbLCA cucTemon
NO3UTUBHbIX LLEHHOCTHbIX OpMEHTaLI,Mﬁ N pacwmnpeHune onbita 4eATE/IbHOCTU Ha €€ ocHOoBe, B TOM 4yucne
B 4acCTu:

l)_ NaTPUOTUYECKOIo BOCNUTAHNA!

LEHHOCTHOrO OTHOLWIEeHWUA K OTe4eCTBEHHOMY KYyAbTYPHOMY, UCTOPUYECKOMY WM HAydyHOMY Hacneauto,
MOHWMMAHUA 3HAYEHUA XMMMUYECKON HAyKM B KM3HW COBPEMEHHOro 06LiecTBa, cnocobHOCTU BNAJETb
AoctosepHon nHopmaLmen

0 NepeaoBbiX AOCTUMKEHUAX U OTKPbLITUAX MMPOBOM U OTEYECTBEHHOW XMMWW, 3aMHTEPECOBAHHOCTU B
Hay4HbIX 3HaHMAX 06 yCTpoICTBE MUpa M 06LLECTBa;

g)_ rpaxXa4aHCKOro BoCnmnTaHnA:

npeacrtaBneHna O CouuaZibHbIX HOpPMaxX U npasBuiaX MeEeXX/IMYHOCTHbIX OTHOLWEHUA B KONNEKTUBE,
KOMMYHMKaTMBHOVI KOMNETEHTHOCTN B O6LLI,ECTB€HHO NnonesHoMu, yLIE6HO-VICC}'Ie,CI,OBaTe}'IbCKOﬁ,
TBOpHECKOVI n Apyrnx snaax 0eATesibHOCTU, TOTOBHOCTU K pa3Hoo6pa3H0171 COBMECTHOM AeATENBbHOCTU
npu BbINOJIHEHUU yqe6Hb|x, NMO3HaBaTe/IbHbIX 3a4ad4, BbINO/IHEHUN XUMMUYECKUX ISKCNEPUMEHTOB,
co3aaHunun y‘-IE6HbIX NPOEKTOB, CTpeMNeHNA K B3aMMONOHNUMaAHUIO N B3aMMOMNMOMOLNMN B npoLecce aTon
yqe6H0171 0eATeNIbHOCTU, FTOTOBHOCTU OUEHWBATb CBOE MnoBedeHWe W NOCTYNKN CBOUX TOBapMU.LeVI C
NO3NLMN HPABCTBEHHbIX N MPABOBbLIX HOPM C y‘-IéTOM OCO3HaHMA I'IOC!'Ie,CI,CTBMﬁ NOCTYNKOB;

3)_ UEeHHOCTW HAay4YHOro No3HaHuA:

MNPOBO33PEHYECKNX HpEACTaBﬂeHMVI O Bewecrtee U XMMUYECKOMN peaKkunn, COoOTBETCTBYHOLNX
coBpeMeHHOMY YPOBHIO Pa3BUTUA HAaYKU U COCTaBAAKOWMNX OCHOBY AN1A NOHUMaAHUNA CYLLHOCTU HaquOVI
KapTUHbI MKpPa, I'Ipep,CTaB}'IeHMﬁ 06 OCHOBHbIX 3aKOHOMEPHOCTAX pPasBUTUA NpPpUpoadbl, B3aMMOCBA3AX
yesioBeka C ﬂpI/IpOAHOl‘/JI CpE,CI,OI?I, O PO/ XMUN B NO3HAHUN ITUX 3aKOHOMepHOCTEI7‘I;

NMo3HaBaTe/ibHbIX MOTUBOB, HAaMPaB/IEHHbIX Ha NONYYEHME HOBbIX 3HAHWN NO XMMUU, HEOBXOAUMBIX AR
06bsicHeHUA HabtogaeMbix NPOLLECCOB U ABNEHUI;

nosHaBaTe/NbHOW, MWHOOPMALMOHHON W  UYMTATENbCKOW  KyAbTypbl, B TOM YMCAe HABbIKOB
camocToaTe/ibHOM paboTbl C  y4ebHbIMM TEKCTaMK, CMNPaBOYMHOW ANUTepaTypon, AOCTYMHbIMMU
TEXHUYECKMMM CpenCcTBaMU MHOOPMALMOHHbBIX TEXHONOTNIA;



MHTepeca K 0B6yyeHMIO M nNO3HaHMUIO, t06O3HATENbHOCTN, T[OTOBHOCTM W  CMOCOBHOCTM K
camoobpa3oBaHMIO, MNPOEKTHOM W UCCeA0BaTe/NIbCKOM AeATeNbHOCTM, K OCO3HaHHOMY Bblbopy
HanpaB/fIeHHOCTU N YPOBHA 0bydYeHUA B AanbHellem;

4)_ dopMUpPOBaHMA KyNbTYPbl 340P0BbA:

OCO3HAHUA LLEHHOCTU ¥KN3HU, OTBETCTBEHHOIO OTHOLLIEHMA K CBOEMY 340P0BbI0, YCTAHOBKM Ha 34,0P0BbIiA
06pa3 KM3HM, OCO3HAHWA MOCAEACTBMI W HENPUATUA BPeAHbIX NPUBbIYEK (ynoTpebneHus ankorons,
HapKOTUKOB, KypeHwusa), HeobxogumocTu cobntogeHns npasua 6HesonacHoCcTM Npu obpaweHun c
XMMUUYECKMMM BELLLECTBAMMU B BbITY U pPeasibHOM KU3HW;

5)_ TPyAaoBOro BOCNMUTAaHUA:

MHTEepeca K MpaKTMYeCKOMY M3yyeHMto npodeccuin 1 Tpyaa pasNyYHOrO poja, YBaKeHWe K Tpyay U
pe3ynbTaTam TPYAOBON AEATeNbHOCTM, B TOM YMCAE Ha OCHOBE MPUMEHEHMA NpeaMeTHbIX 3HaHUIA No
XMMWUKU, OCO3HAHHOTO BblGOpPa WHAMBWUAYANbHOW TPAEKTOPUW NPOAO/KEHUA 06pa3oBaHUA C YYETOM
JIMYHOCTHbBIX WHTEPECcOB M CNOCOBHOCTM K XWMMM, OBLLECTBEHHbIX MHTepecoB W noTpebHocTei,
ycnewHon npodeccMoHanbHOW AeATeNbHOCTU U Pa3BUTUA HeOobXOAMMbIX YMEHWI, TOTOBHOCTb
a4anTMpoBaTbhcA B NPodeCcCMOHaIbHOM cpeag;

Q)_ 9KOJIOrn4eCKoro BoCnnTaHuA:

3KOI0rMYECKN LLenecoobpasHOro OTHOWEHMA K NMPUPOAE KaK UCTOUYHMKY KU3HWM Ha 3emse, ocHoBe eé
CYWL,ECTBOBaHUA, MOHMMaHWA LLEHHOCTM 340p0BOro M 6esonacHoro ob6pasa »KM3HW, OTBETCTBEHHOrO
OTHOWEHMA K COBCTBEHHOMY OU3MYECKOMY W MNCUXMYECKOMY 340POBblO, OCO3HAHMA LEHHOCTU
cobnopgeHna npaBun 6e3onacHoro nNoBeAeHUs npu paboTe C BELWECTBAMM, a TaKXKe B CUTyaLMsX,
YrPOXKaIOLMX 340P0OBbLIO U XKU3HU N0LeN;

cnocobHocTn NPUMEHATb 3HaHWUA, NoN1ly4aemMble NPU U3y4eHUn Xummnn, anAa peweHna 3agay, CBA3aHHbIX C
OKpy’Kalolwen npupoLHOMA Cpenoii, MOBbIWEHMA YPOBHA 3KOJIOFMYECKON KynbTypbl, OCO3HAHWS
rnobanbHOro XxapakTepa 3K00rMYeckux Npobaem n nyTen Mx peleHns NnocpeacTBOM METOA0B XMMUN;

9KO/IOTMYECKOTO MbIWNEHUSA, YMEHWUA PYKOBOACTBOBATLCA MM B MO3HABATE/IbHOM, KOMMYHUKATUBHOW U
COLUMANbHOM NPaKTUKe.

MeTtanpegmeTHble pe3ynbTaTbl

B cocTaBe meTanpegMeTHbIX Pe3ynbTaToB BblAENAOT 3HAaUYMMble A1A GOPMMPOBAHNA MMUPOBO33PEHUA
obLieHay4YHble NOHATUA (3aKOH, Teopua, NPUHLMA, rMnoTe3a, GaKT, cucTema, NPOLECC, IKCNEPUMEHT U
Apyroe.), KOTopble UCNO/b3YHTCA B €CTECTBEHHO-HAYUHbIX YYebHbIX NpegmeTax 1 N03BOAAIOT Ha OCHOBE
3HaHUI U3 3TMX NpegmeToB GOPMMPOBATb NPEACTaB/NEHNE O LLe/IOCTHOM Hay4yHOW KapTWUHe Mupa, U
yHUBepcanbHble yyebHble AeicTBMUA (NO3HaBaTeNbHble, KOMMYHUKATUBHbIE, PErynaTUBHbIE), KOTOpble
obecneunBaloT GOPMUPOBAHME TOTOBHOCTM K CaMOCTOATENbHOMY MAAHWPOBAHUIO U OCYLLECTBAEHMIO
yyebHON aeATenbHOCTU. MeTanpeameTHble pe3yabTaThl OCBOEHMA 06pa3oBaTebHOW MpPorpammbl Mo
XMMWM OTPAKAKT OBNAAEHNE YHUBEPCAIbHBbIMY NO3HABATE/IbHLIMU AENCTBUAMM, B TOM YNCAE:

1) 6a30Bble orMyeckme AencTeua:

YMEHMWE MCNo/b30BaTh MPUEMBI IOTMYECKOTO MbILLIEHUA NPU OCBOEHMU 3HAHUIA: PacKPbiBaTb CMbICA
XMMUYECKNX MOHATUIA (BbIAENATb UX XapaKTepHble NPU3HaKM, YCTaHaB/AMBaTb B3aMMOCBA3b C APYrMMU
MOHATUAMM), MUCNO/Mb30BaTb MOHATMA A4 O6bACHEHMA OTAEeNbHbIX GaKTOB U ABAEHUN, BblBUpPaTb
OCHOBAHMA U KpUTEPUM AAA KNacCUOUKaLMM XUMMUYECKUX BELLECTB U XUMUYECKMX peaKkuuit,
yCTaHaBAMBaTb NPUYMHHO-CNEACTBEHHbIE CBA3U MEXKAY OObeKTamu M3yyeHWus, CTPOMTb JIorMyecKkue
paccykaeHua (MHAYKTUBHbIE, AeYKTUBHbIE, N0 aHaNormMn), NPOBOANTL BbIBOAbI U 3aKNHOYEHUS;



YMEHNENPUMEHATDL B Npouecce NOo3HaHUA MOHATUA (npe,u,meTHue

N MeTanpeameTHble), CUMBOIMYECKME (3HAKOBbIE) MOAE/N, UCMO/Ib3YEMbIE B XMMUK, Npeobpa3oBbiBaThb
LLIMPOKO MPUMEHSAEMbIE B XMMUM MOAe/IbHble NPeacTaB/ieHna - XMMUYECKUIA 3HaK (CUMBON 31emeHTa),
XMmmyeckas Gopmyna M ypaBHEHUE XMMMUYECKOW peaKkuun - Npu pelieHnn yyebHo-no3HaBaTeNbHbIX
3afa4, C Y4€TOM 3TUX MOJe/bHbIX NPeAcTaBNeHU BbIABAATbL M XapaKTepu3oBaTb CYLLECTBEHHble
NPU3HaKU M3yYaembIX OBBEKTOB - XMMUYECKMX BELLECTB U XMMUYECKUX Peakumit, BbiABAATb obuime
3aKOHOMEPHOCTW, MPUUYNHHO-CNEACTBEHHbIE CBA3M U NPOTMBOPEYMA B M3ydyaembliX npoueccax WU
ABNEHUSAX;

Z)_ 6a30Bble MCCAeA0BaTENbCKUE AENCTBUSA:

yYMeHne ncnoaib3oBaTtb NOCTaB/iIeHHble BOMPOCHI B Ka4yeCTBe MHCTPYMeEHTA NO3HAaHWUA, a TaKXKe B Ka4yecTBe
OCHOBbI anA d)OpMMpOBaHVIFI r’MNOoTeE3bl NO NPOBEPKE NPaBU/IbHOCTU BblCKa3biBaeMbIX CYH(AGHMVI;

npruobpeTeHne onbiTa N0 NAAHUPOBAHUIO, OPraHM3aUMKn U NPOBEAEHUIO YYEHUYECKUX SKCMEPUMEHTOB:
ymeHve Habnwogatb 3a XO4OM Mpouecca, CaMOCTOATENIbHO MPOrHO3MpOBaTb €ro  pPesynbTar,
dopmynmnpoBatb 0606LlEeHNA M BbIBOAbI MO pPe3ynbTaTam MNPOBEAEHHOrO OMbiTa, MCCAEAO0BaHUA,
COCTaBNATb OTYET O NpoAenaHHoN paborTe;

3) pabota c uHdopmaumeit:

ymeHue BblbUpaTb, aHa/NM3MPOBaTb U MHTEPNPETUMPOBATb MHPOPMALMIO PA3NUYHBLIX BUAOB U GOpM
npeacTaBAeHus, NOyYaeMyto M3 PasHbIX UCTOYHUKOB (Hay4yHO- NONYASPHAA AnTepaTypa XMMMUYECKOro
CoAEep!KaHuUA, CNpaBoYHble Nocobusa, pecypcbl MHTepHETa), KPUTUUECKU OLLEHMBATL NPOTUBOPEYMBYIO U
Hef0CTOBEPHYHO MHbOPMALLUIO;

YMEHUEe MNPUMEHATb pPas/iMiHble MeTodbl M 3anpocbl MpUM TMOWUCKE U oTbope WHPopmMauun u
COOTBETCTBYIOLWIMX JAAHHbIX, HEOOXOAMMBIX A5 BbINOJHEHWUA Y4ebHbIX M MO3HaBaTesIbHbIX 3azad
onpeaenéHHoro TuMa, npuobpeTeHMe onbiTa B 0641aCTM  UCNOABL30BAHUA  MHPOPMALLMOHHO-
KOMMYHMKaTUBHbIX TEXHOJIOTUIM, OBNAfAEHME Ky/JbTYpOW aKTUBHOMO MWCMNO/b30BaHMA Pas/IMYHbIX
MOMCKOBbIX CUCTEM, CAaMOCTOATE/IbHO BbIOMPATb ONTUMasbHYO GOpPMYy NpeacTaBAeHMs MHPOpMaLun 1
WANIOCTPUPOBATL pellaemble 3a4adu HECOMKHbIMW CXemMamu, Auarpammamu, Apyrumu dbopmammu
rpaduKM n x KOMBUHaUUAMU;

YMEHWe MCMoNb30BaTb M aHaAM3MPOBATb B npouecce y4ebHOM U UCCNen0BaTENbCKOW AeATeNbHOCTU
MHOOPMALMIO O BAUAHUM NPOMBILIEHHOCTU, CENbCKOrO XO3AWCTBA WM TPAHCNOPTA Ha COCTOSAHME
OKpYKatoLer NnpMpoaHon cpeabl;

Y obyyatoulerocs 6yayt chopmmnpoBaHbl cneayoume YHUBEpPCcaibHbl€ KOMMYHUKATUBHbIE AENCTBUA:

ymeHue 3afaBaTb BONPOCHl (B Xo4e guanora v (ManM) AUCKYCCUM) NO CyliecTBy o6Cy:KAaemol Tembl,
dbopmynnpoBaTb CBOM MNPEA/IONKEHUA  OTHOCUMTENbHO  BbIMOAHEHMA  MPEeANOXKEeHHON  3adauu;
npuobpeTeHne onbiTa NpPe3eHTaUuMM pPesyNbTaTOB  BbIMNOJHEHUA XMMMWYECKOTo  3KCNepumeHTa
(nabopatopHoro onbitTa, nabopaTopHoi pPaboTbl MO MCCNEAO0BaHWIO CBOMCTB BELWECTB, y4ebHoro
npoekTa);

3aMHTEpPecoBaHHOCTb B COBMECTHOM CO CBEpPCTHMKaMKM MO3HaBaTe/NbHOW W  UCCienoBaTeNbCKOM
0eATeNbHOCTU NpPU  pelleHUn BO3HMKAWMX npobsem Ha oOcHoBe Y4yéTa O6LWMX WHTEepecoB W
cornacosaHua nosuvumin  (obcy)KaeHnsa, obmeH MHEHUAMU, «MO3rOBble LUTYPMbI», KOOpAMHaLUma
COBMECTHbIX AeCTBUIN, onpeaeneHne Kputepmes Nno oLLeHKe KayecTBa BbINOHEHHOM paboTbl U apyrue);

Y obyyatoulerocs 6yayT chopMmMPOBaHbI CAeayioWmne YHUBEPCAAbHbIE PEryAsTUBHbIE AENCTBUA: YMEHUE
CaMOCTOSTE/IbHO ONpPeaenaTb Lein AesTeslbHOCTU, MNaHMPOBATb, OCYLLLECTBAATL, KOHTPOANPOBATL U NpK
HEeobX04MMOCTU KOPPEKTUPOBATL CBOIO AEATENbHOCTb, BbiIOMpaTh Hanbonee 3adpdeKTUBHbIE Ccrnocobbl
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pelueHus YyUYebHbIX n No3HaBaTe/bHbIX 3agau, CaMOCTOATE/IbHO
COCTaBAATb WUAM KOPPEKTUPOBATb MPEAJIOKEHHbIN aArOPUTM AEUCTBUIA NPU BbINOJIHEHUM 3a4aHWUM C
YYETOM MOJIYY4EHMA HOBbIX 3HAHMN 06 M3yyaembix OOBEKTAX - BELLECTBAX M Peakuuax, OLEHWBaTb
COOTBETCTBME MOJIYYEHHOro pesysibTaTa 3anaBAEHHOM Lenu; yMmeHMe WUCNOoNb30BaTb M aHa/M3MpPOBaTb
KOHTEKCTbI, Npeanaraemble B yC/IOBUM 3a4aHUN.

MpeameTHble pe3ynbTaTbl.

1) npepacTaBneHne 0 3aKOHOMEPHOCTAX M NO3HaBAEMOCTU ABAEHWI NPUPOAbI, NOHUMaHWE 06bEKTUBHOIA
3HAYMMOCTM OCHOB XMMMYECKOW HayKM KaK 0671acTM COBPEMEHHONO eCcTecTBO3HaHMA, KOMMNOHEHTa
obLwen KynbTypbl U NPAKTUYECKON OEATEeNbHOCTM YeNOBeKa B YC/IOBUAX COBpPeMeHHOro obuiecTsa;
NOHUMaHWE MeCTa XMMWUN CPean APYIUX eCTECTBEHHbIX HAYK;

2)  BlageHWe OCHOBaMM MOHATMITHOTO annapaTa U CUMBOJIMYECKOTO A3bIKa XMMUM AJS COCTaB/IEHMA
bopmMyn HeopraHMYecKMX BeLLECTB, YPaBHEHMIA XMMWYECKMX peaKkuuid; BAafeHMe OCHOBamMM
XMMWUYECKON HoMeHKnaTypbl (IUPAC u TpuBMANbHOM) M ymeHMEe MCNONb30BaTb €e ANA pelleHus
y4ebHO-No3HaBaTeIbHbIX 3343a4; YMEHWE UCMO/1b30BaTb MOAENN ANA 06bACHEHUA CTPOEHMS aTOMOB U
MONEKYI;

3) BnaseHWe CUCTEMOM XMMMYECKMX 3HaHWA M yMeHUe NPUMEHATb CUCTEMY XMMMUYECKMX 3HAHWM,
KOTOpan BKAOYAET:

Ba)KHEMLIME XMMMYECKME MOHATMA: XMMUYECKMI 31eMeHT, aToM, MOJIeKy/aa, BELeCTBO, MpocToe U
C/I0XHOE BEeLLecTBO, 04HOPOAHANA U HEOAHOPOAHAA CMECb, OTHOCUTE/IbHbIE aTOMHasA U MOJIeKyaApHan
Maccbl, KOJIMYECTBO BELLECTBA, MOJIb, MOJIAPHANA Macca, MONAPHbIN 06bEM, OKCUA, KMCNOTA, OCHOBaHME,
conb (cpegHas), XMMUYECKas peakums, PeakuuMuM COeAMHEHWA, peaKkuMu Pas/oXMeHWs, peakuun
3aMelLeHnn, peakuum obmeHa, TennoBoi 3GEKT peakuuu, 3K30- U IHOOTEPMUYECKME pPeaKLumu,
pacTBOp, MaccoBas A0/1A XMMMYECKOro 3/1emeHTa B COeAMHEHMM, MaccoBas [ONA WU MNPOLEHTHas
KOHLIEHTpaLMA BeWecTBa B PacTBOpe, A4P0 aTOMa, 3NEKTPUYECKUIM Col aToma, aTomMHasa opbuTans,
paguyc atoma, BaJEHTHOCTb, CTENEeHb OKWUCAEHMA, XMMMYECKana CBA3b, 3/IEKTPOOTPMLATENLHOCTb,
NONSAPHaA M HEMONAPHAA KOBAaNEHTHaA CBA3b, MOHHAA CBA3b, METa/N/IMYeCcKan CBA3b, KPUCTa/IMYecKan
pelweTka (aToMHasA, MOHHasA, METaNMYecKas, MONEKYNAPHaA), MOH, KaTMOH, aHMOH, 3NEKTPOAUT U
HE3NEKTPOANUT, 3NEKTPONUTUYECKAA AMccouMaLms, peakumm WOHHOro O0bBMmeHa, OKMCAUTENbHO-
BOCCTaHOBUTE/NIbHbIE PEaKUWUW, OKUCAWUTENb W BOCCTAHOBUTE/Ib, OKUC/IEHME M BOCCTAHOBAEHME,
3/1EKTPON3, XMMUYECKOEe paBHoBecue, obpaTmblie U HeobpaTUMble peakLuKn, CKOPOCTb XMMUYECKON
peaKkumu, KaTanusaTop, npeaenbHO A0NyCTMMan KoHueHTpauma (MAK), Koppo3unsa meTannos, cnaasbl;

OoCHOBONMOJMaralowmne 3aKOHbl XMMUU. 3aKOH COXPaHEHUMA MaccChl, ﬂepMOAMHECKMVI 3aKkoH [.WU.
MeHaeneeBa, 3aKOH NOCTOAHCTBA COCTaBa, 3aKOH ABOl'aLI,pO;

TEOPUN XUMUUN. aATOMHO-MOJIEKYNAPHAA TeopwuAa, TeopuAa 3ﬂeKTpOI1MTMLIeCKOl\;I anccoumnaunn,
npeacrtaBieHnNA O Hay4dHbIX MeTodaxX MNO3HAHWUA, B TOM 4YUCNE SKCNEPUMEHTAJ/IbHbIX U TeopeTUuveCKmnx
MeToadaX nccnenoBaHMA sellecTs U U3y4eHNAa XMMNYeCKnxX peaKu,Mﬁ;

4) npeacTaBneHWe O NEPUOAMYECKON 3aBUCMMOCTM CBOWMCTB XMMUYECKMX 3/1EMEHTOB (paguyc aToma,
3/1EKTPOOTPULATENIBHOCTL), MPOCTbIX W C/IOXHbBIX BEWEeCTB OT MOJIOKEHUA 3/1eMEHTOB B
Mepuoanyeckoi cucteme (B Masbix Nepuodax W rNaBHbIX NOATPYNNax) WU 3N1EKTPOHHOTO CTPOEHUS
aToma; ymeHue O6bACHATb CBA3b MNOJIOXMEHMA 3/71emMeHTa B lMepnoanyeckon cucteme C YMCNOBbIMM
XapaKTePMCTUKAMM CTPOEHUA aTOMOB XMMUYECKUX 31eMEHTOB (cocTas U 3apag sapa, obuiee ymcio
3/1eKTPOHOB), pacnpegeneHMem 3/7eKTPOHOB MO 3HEpPreTMYecKMM YPOBHAM aTOMOB NEPBbIX Tpex
NnepuoaoB, Kaiusa 1 KaabLms; KN1acCcuouumpoBaTb XMMUYECKME 3/IEMEHTDI;

5) ymeHune KJ'IaCCMd)VILI,MpOBaTb XMUMN4YeCKne 3/1eMeHTbl, HeopraHh4yeCKkne BewecrBa U XMMUYeCKune
peakynn; onpenenAaTtb BaN€HTHOCTb U CTENEHb OKNCZIEHUA XUMUYECKUX S1EMEHTOB, BN XMMUYECKOM
11



CBA3N U TUN KpVICTa}'IﬂVILIeCKOVI CTPYKTYpPbl B COeaAnHEHUAX, 3apA[ MOHAa, XapaKTep cpeabl B BOAHbIX
pacTBOpax BewecTs (KMCI’IOT, OCHOBaHMD’I), OKUCUTENDb N BOCCTAHOBUTE/Ib,

6) ymeHue xapaKkTepusoBaTb GpU3MUYECKME U XMMUYECKME CBOICTBA MPOCTbIX BELWECTB (KMCA0POL, O30H,
Bogopoa, rpaduT, anmas, KpemHuit, as3ot, pochop, cepa, X10p, HATPUIM, Kanuii, MarHUi, Kanbuui,
aNIOMUHUIA, XKeNie30) U CNOXKHbIX BeLlecTs, B TOM 4YMUC/ie UX BOAHbLIX PacTBOPOB (Boda, amMmUaK,
X/IOPOBOAOPOA, CEPOBOAOPOA, OKCUAbI U TMApoKcnabl metannos | - [IA rpynn, antomuHnsa, meagm (l1),
uMHKa, xkenesa (Il u 1), okenabl yrnepoga (Il v 1IV), kpemHusa (1V), asota n pocdopa (Il n V), cepbi (IV 1
VI), cepHucTasn, cepHasn, a3oTucTas, a3oTHas, pocdopHas, yronbHan, KPEMHUEBAA KNCIOTa U UX CONN);
YMeHMe MPOrHo3MpoBaTb W XapaKTepn3oBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT WMX COCTaBa M
CTPOEHUA, MPUMEHEHMEe BELWeCTB B 3aBUCMMOCTM OT UX CBOWMCTB, BO3MOMXKHOCTb MPOTEKaHUS
XUMUYECKUX NPEBPALLEHUI B Pa3fINYHBIX YCNOBUAX, BAUSHUE BELLECTB M XMMUYECKUX MPOLLECCOB Ha
OpraHM3M YeNIoBEKa U OKPYKAIOLLLYO NPUPOLHYIO Cpeay;

7) ymeHue COCTaBNATb MONEKYAPHbBIE U MOHHbIE YPAaBHEHWUA PeaKkumuii (B TOM Yncne peakuuii MOHHOTOo
obMeHa M OKUCANTENbHO-BOCCTAHOBMUTE/bHbIX PeaKumit), UANIOCTPUPYIOLMX XMMUYECKUE CBOWCTBA
M3YYeHHbIX KNaccos/rpynn HEOPraHMYeCcKMX BELLeCcTs, B TOM YMC/e NOATBEPKAAIOLMX reHETUYECKYIO
B3aMMOCBA3b MeXAY HUMU;

8) ymeHMe BbIUUCAATL OTHOCMTENbHYIO MOMEKYNAPHYIO U MOIAPHYIO MacChbl BELLECTB, MAacCOBYIO A0I0
XMMMWYECKOTO 3N1eMeHTa B COeAMHEeHMM, MaCcCOBYIO [0 BelecTBa B pPacTBOpe, KOJIMYECTBO
BELLECTBA U €ro Maccy, 06bem rasos; yMeH1e NPOBOAMTL PacyeThbl N0 ypaBHEHUAM

XMMUYECKNX peaKkuMii U HaxoAuTb KOAMYECTBO BeLecTBa, 06bem M Maccy peareHToB MW MPOAYKTOB
peakuuu;

9) BnageHne OCHOBHbIMM METOAAMM Hay4YHOrO MO3HaHWA (HabnloaeHWe, U3MEepeHMe, 3KCMEePUMEHT,
MOJENNPOBAHME) NPU M3YYEHUU BELLECTB M XMMMUYECKUX SIBNEHUN; ymeHue cdOpMyMpoBaTb
npobiemy v NpesnoKutb MyTM ee pelleHUs; 3HaHUe OcHOoB 6e3onacHol paboTbl C XMMUYECKUMMU
BeLLLeCTBaMM, XMMUYECKOM nocyaol n nabopatopHbim ob6opyaoBaHMeEM;

10)Haanme NPaKTUYECKNUX HaBbIKOB MNJIaHNPOBAHMA WU oOcCywecTBaeHnA caegyrowmx XUuMHU4ecKux
9KCNEPMMEHTOB.:

n3yvyeHme n onncaHme ¢M3M‘4€CKMX CBOMCTB BelwecTtB, O3HakKomMmieHune C (bM3MLIeCKMMM N XMuMn4yeCKnmun
ABIEHUNAMU;

onbITbl, WANKOCTPUpPYOWME NPU3HAKKN NPOTEKAHUA XUMUYECKUX peaKu,MVI; n3y4vyeHume cnocobos
pasageneHna cmecen;

nonyyeHne Kucnopona wm U3y4deHume ero CBOVICTB; nonyyeHne BOoAJOpPOAa U U3YyYEHUE €50 CBOﬁCTB}
nony4yeHue yrnekmcnaoro ra3a n usydeHume ero CBOICTB; nonayvyeHne aMmmmnaka n nydyeHue ero CBOWCTB;

npurotTosneHne pacrtsopos C onpe,a,eneHHoﬁ MaccoBoW ,CI,OﬂEﬁ pacTBOpeEHHOINo BeELWLECTBa;
ncecnegoBaHne M onncaHune CBOWCTB HeOopraHM4YeCKnx BeLwecTB Pa3/IMdHbIX KNaCCOB;

NPMMeHEeHWe MHAMKATOPOB (NaKMmyca, METUNOPaH:Ka U deHondTanenHa) ona onpeaenieHns xapaktepa
cpeabl B pacTBOPax KUCIOT U Lesoyei;

n3y4vyeHume B3aMMOp,€‘l\;1CTBVIFI KMCAOT C MmeTaJlaMun, OKCUMAaMn METansioB, pactBopumbiMn U
HepPacTBOPMMbIMUN OCHOBAaHUAMMU, CONAMU;

noay4yeHune HepacCTtBOPUMBbIX OCHOBaHMVI;

BbITECHEHME OAHOIO MeTana APYrMmM U3 pacTtBopa COou;
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nccnegoBaHue aMd)OTeprIX CBOWCTB TMAPOKCNA0B aIIOMUHNA N UNHKA,

pelleHue 3KCMepMMEHTaNbHbIX 33afa4y Mo Teme "OCHOBHble KNaccbl HEOPraHUYECKNX
coeinHeHNn";

pelleHme 3KCnepuMeHTasIbHbIX 33434 No Teme "INeKTponmTmyeckan guccoumaumna’;

pelleHne 3KCNepMMeHTasIbHbIX 3a4a4 no teme "BarkHenline HemeTanibl U UX coeanHeHus"; pelieHne
3KCNepMMEHTaNbHbIX 3a4a4 No Teme "BaKHenwwme meTannbl U Ux coeguHeHns";

XMMMUYECKME IKCMEPUMEHTbI, MANOCTPUPYIOLWME NPU3HAKM NPOTEKAHMA PeaKkLMii MIOHHOTO 0BMmeHa;

KayecTBEHHble peaKkuuM Ha NPUCYTCTBYIOLLME B BOAHbLIX PAcTBOpax MOHbI: xaopua-, bpomua-, nogma-,
cynbdart-, docdart-, KapboHaT-, CUINKAT-aHUOHbLI, TUAPOKCUA-UOHbLI, KAaTUOHbI AMMOHMA, MarHus,
KanbumA, aNtoMUHKSA, Kenesa (2+) 1 xkenesa (3+), meam (2+), UMHKa;

yMeHUWe npeactaBnATb pesynbTaTbl 3KCNepMMeHTa B ¢opme BbIBOAOB, [0Ka3aTenbCTB, rpadMKos W
TabnunL, 1 BbIABAATL IMMUPUYECKME 3aKOHOMEPHOCTY;

11) BnageHve npasunamm 6esonacHoro obpalleHns C BeLecTBamm, MCNOAb3yeMbIMU B NOBCEAHEBHOI
U3HM, NPaBUNAMWN NOBEAEHUA B LENax cohepeskeHna 340p0BbA U OKPYKaloLLE NPUPOAHON cpeapbl;
noHMmaHue Bpeaa (omacHOCTM) BO3AEWCTBMA Ha XWMBble OPraHM3Mbl OMpedeneHHbIX BellecTs,
cnocoboB yMeHbLIEHUA M NpeaoTBPalleHNs MX BPeAHOro BO3AENCTBMA; MOHMMAaHME 3HavyeHus
MNpOoB, BeNKOB, YrNeBOA0B A/ OPraHN3Ma Ye/10BEKa;

12) BnaseHve OCHOBaMM XMMMYECKON FPaMOTHOCTM, BK/IOYAIOWEN YMeHWEe NpaBUIbHO WMCMO/b30BaTb
M3y4YeHHble BellecTBa M maTepuanbl (B TOM UYMC/ie MUHepasbHble yaobpeHusa, MeTanibl U Chasbl,
NpoAyKTbl NepepaboTKM NPUPOAHbLIX UCTOYHUKOB Yraesoaopoaos (yrns, npupoaHoro rasa, HedTH) B
ObITYy, CE/IbCKOM X035ICTBE, Ha NPOU3BOACTBE;

13)ymeHme YCTaHaB/1MBaTb CBA3U MeXAay peanbHO Ha6}'IlO,CI,aEMbIMVI XUMNYECKUMU  ABNAEHUAMU U
npoueccamu, npoucxogawiMmm B MaKpo- U MUKPOMUPE, 06bACHATL NPUYUHDbI MHOFOO6pa3MF|
BelwecTs; yMeEHNE NHTErpnpoBaTb XuMmnM4yeCkme 3HaHnA Co 3HaHUAMU OPYyrnx yLI86HbIX npegmeTos,

14) npepcrasnerue o chepax NpodeccMoHaNbHOMN AEATENbHOCTH, CBA3AHHBIX C XMMUEN 1 COBPEMEHHbIMU
TEXHOJIOTUAMU, OCHOBAHHbIMM Ha OOCTUNEHUAX XMMUYECKON HaAyKW, YTO MO3BOUT Obydatowmmcs
paccmaTpuBaTb XMMUIO Kak cdepy cBoel byayuielt npodeccMoHanbHOW AeATeNbHOCTM U caenaTb
OCO3HaHHbIA BbIBOP XUMWKW KaK MPOPUAbHOTO MnpegmeTa Mpu Nepexode Ha YpPOBeHb CpeaHero
obuwero obpasoBaHus;

15) Hanunume onbita paboTbl C Pa3UUHLIMU UCTOUHMKAMM MHOOPMALMM MO XMMUM (HayyHas U HayyHo-
nonyaspHas /AuTepaTtypa, CAOBapw, CMNPaBOYHMKM, WHTEPHET-PEcYpcbl); yMeHuMe O6BEKTUBHO
oLeHMBaTb MHPOPMALMIO O BELLLECTBAX, MX MPEBPALLEHMUAX U NPAKTUYECKOM NMPUMEHEHUN.

B coctaBe npegMeTHbIX pe3y/nbTaTOB MO OCBOEHMIO 06A3aTeNbHOro coAep)KaHusa, YCTaHOBAEHHOro
AaHHON depepanbHOM pabouyelt nporpamMmoit, BbIAENAOT: OCBOEHHble 06y4YaloLWMMUCA Hay4yHble
3HaHWUA, YyMeHMA U cnocobbl AencTBuii, cneumdudeckne ans npeaAmeTHOM obnactm «Xmmus», Buabl
AeATeNIbHOCTU MO MNO/IYYEHUIO HOBOTO 3HaHUA, ero MHTepnpeTauumn, NnpeobpasoBaHNIO U NPUMEHEHUIO B
Pa3NIMYHbIX Y4EBHbIX U HOBbIX CUTYyaLIUSAX.
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K KoHuy obyueHua B 8 Knacce y obyuatoweroca 6yay chopmmupoBaHbl cnegyowme npegmerHble
pe3ynbTaTtbl N0 XMMUM:

PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMMWYECKMX MOHATUIA: aTOM, MOJIEKYNA, XMMUYECKUI SN1€MEHT, NPOCToe
BELLECTBO, C/I0XHOEe BellecTBo, CMecb (04HOPOAHANA M HEOAHOPOAHAs), BaNE€HTHOCTb, OTHOCUTE/IbHAA
aTOMHaA M MOEKYNAPHAA Macca, KOAMYeCTBO BellecTBa, MO/b, MOAAPHaA Macca, Maccosas [0AA
XMMMWYECKOTO 3/1eMEHTa B COeAMHEHWU, MONAPHbIN OB6BEM, OKCWUA, KWUCAO0Ta, OCHOBaHWE, COAb,
3/1eKTPOOTPULATENbHOCTb, CTEMeHb OKUC/AEHUA, XMMMUYECKana peakuus, KaaccuduKauma peaKkuui:
peakuMmn COoeAMHEHUsA, Peakuun pPas/OoMeHUs, peakuuu 3amelleHus, peakuunm obmeHa, 3K30-
3HOOTEPMUYECKME peaKkuun, Tennosor 3¢deKT peakumu, AAPO aToOMa, 3NEKTPOHHbLIA C/MON aToma,
aToMHasA opbuTanb, pagmyc aToma, XMMMYECKan CBA3b, NOAAPHAA M HEMOMAPHAA KOBANEHTHas CBA3b,
MOHHaA CBA3b, MOH, KaTMOH, aHWMOH, PacTBOP, MaccoBan 40/A BelecTBa (NpoueHTHaA KoHLEeHTpauus) B
pacTBope;

UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMWUYECKUX NOHATUN W NMPUMEHATb 3TN NOHATUA NpU
onncaHMn BewecTBs U UX I'IpEBpaLLI,eHVIIZ;

MCMNO/Ib30BaTb XMMUYECKYIO CUMBOJIMKY A1A COCTaBAeHUA GOPMYN BELLECTB M YPABHEHUA XMMUYECKUX
peaKkunii;

onpeaenaTb BaNeHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbIX COEAMHEHUAX, CTEMNeHb OKUCAEeHUA
3NIeMeHTOB B OMHapHbIX COEAMHEHMAX, NPUHALNEKHOCTb BELWECTB K oOnpeaenéHHomy Knaccy
coegMHeHUn no ¢Gopmynam, BUA, XMMUYECKON CBA3M (KOBasfieHTHas M MOHHasA) B HeEopraHW4YecKux
coeaMHEeHUAX;

packpbiBaTb cmbica [Mepuoanyeckoro 3akoHa [.M. MeHpgeneeBa: AEMOHCTPUPOBATb MNOHWMaHMWE
NepuoamnYecKkon 3aBUCMMOCTM CBOMCTB XMMMUYECKMX I1EMEHTOB OT UX MONOXKeHUA B epuoamyecKoi
cucTeMe, 3aKOHOB COXPaHEHMA MacChl BELWECTB, NOCTOAHCTBA COCTaBa, aTOMHO- MOJIEKYAPHOIO yYeHUs,
3aKoHa ABOragpo, ONucbiBaTb W XapakTepusoBaTb TabauuHyio ¢opmy [Mepuoanyeckon cucTembl
XMMUYECKNX 3/IEMEHTOB: Pa3/iMyaTb NOHATUA «rNaBHaA nogrpynna (A-rpynna)» u «noboyHasa nogrpynna
(B-rpynna)», manble M 6onbliMe Nepuodbl, COOTHOCUTb 06O3HAYeHUs, KOTOpble MMeloTca B Tabauue
«Mepnognyeckaa cuctema  XMMMYECKMX anemeHToB  [O.M.  MeHaeneesa» € UYMCNOBbIMM
XapaKTEPUCTUKaMM CTPOEHUA aTOMOB XMMWYECKUX 3/1EeMEHTOB (COCTaB M 3apag Aapa, obuiee ymcno
3/IeKTPOHOB W pacnpefeneHve MX MO 3IAEKTPOHHbIM C/A0SM); KNaccMouuMpoBaTb XUMUYECKUE
3/1EMEHTbI, HEeopraHMYecKue BELLECTBa,

XMMUYECKME peaKLmm (Mo YMCY M COCTaByY YYaCTBYIOLLMX B peakLUn BELLEeCTB, No TenioBomy apdekTy);

XapakTepusoBaTb (onuMcbiBaTb) 06LIME XMMUYECKME CBOWCTBA BELWECTB Pa3/IMYHbLIX  KJacCos,
NoATBEPKAAA ONMCAHME MPUMEPaMU MOJIEKYNAPHBIX YPaBHEHWI

COOTBETCTBYHOLLUNX XUMUNYECKNX peaKu,Mﬁ;

NPOrHo3mpoBaTb CBOWCTBA Beuw,ects B 3aBUCMMOCTM OT MUX KayeCTBEHHOro COCTaBa, BO3MOXHOCTU
NPOTEKAHUA XUMUNYECKNX ﬂpeBan.LEHMVI B Pa3/IMYHbIX YCNTIOBUAX;

BbIYUCAATL OTHOCUTENIbHYIO MOJEKY/IAPHYIO M MOASIPHYIO MAacCbl BeLecTB, MacCOBYH AO/I0
XMMMYECKOTo 3/lemeHTa no GopmMyne coeguMHEeHMs, MacCoBYIO 40110 BeLecTBa B pacTBope, NPOBOAUTb
PaCcYETbl N0 YPaBHEHWNIO XMMMYECKOM peaKkumu;

MPUMEHATb OCHOBHblE Onepauun MbICAUTENbHON AeATeNbHOCTM - aHa/M3 W CUHTE3, CpaBHeHwue,
0606LLeHNe, cMcTemaTm3aUmio, KnacCuPuKaLmio, BbiABAEHME NPUYMHHO-CNEACTBEHHbIX CBA3EW - ANA
N3y4YeHUNA CBOMCTB BELLECTB U XUMNYECKUX peaKLMii, ecCTeCTBEHHO-Hay4Hble MeTobl

no3HaHUA - HabaloAeHWe, 3MepeHne, MOAENMPOBaHNE, SKCNEPUMEHT (PeasibHbI U MbICEHHBbIN);
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cnegoBaTb NpaBMaamM MONb30BaHMA XMMMUYECKOM nocyaoi u nabopatopHbiM 060pyaoBaHMEM, a TaKKe
npasuaam o6palleHMs C BELLLECTBAMM B COOTBETCTBMM C MHCTPYKLMAMU MO BbINOAHEHMIO 1abOPaTOPHbIX
XMMUYECKNX OMbITOB MO NOYYEeHUIO N cobMpaHuio razoobpasHbiX BelwecTs (Bogopoaa v Kucnopoaa),
NPUroTOBAEHMIO PAaCTBOPOB C onpeaeéHHOM MaccoBOM A0/1ei PacTBOPEHHOrO BELLECTBa, N1aHMpPoBaTh
M MNPOBOAWUTb XMMMYECKUE SKCMEePMMEHTbI MO pPacrno3HaBaHWIO PacTBOPOB Lie/0Yeld M KUCAOT C
NMOMOLLBIO MHAMKATOPOB (nakmyc, peHondTanenH, MeTUNOPaHXK 1 apyrue).

K KoHuy obyuyeHusa B 9 Knacce y obyuatoweroca 6yayr copmupoBaHbl ciegylowme npegmertHble
pe3ynbTaTbl N0 XMMUMU:

PacKpbiBaTb CMbIC/T OCHOBHbIX XMMMWYECKMUX MOHATUNA: XMMUYECKUI 3MeMEHT, aTOM, MOJIEKY/A, WOH,
KaTMOH, aHMOH, MNPOCTOE BEL,eCTBO, C/IOXHOE BELW,ECTBO, Ba/JIEHTHOCTb, 3J/IEKTPOOTPULLATENIbHOCTD,
CTEeNeHb OKMUC/IEHUA, XMMUYECKan pPeakuus, XMMUYeckaa CBf3b, TensioBon 3dPeKkT peakuum, Mosb,
MOJIAPHbIA  O0BBEM, pPaCTBOP, 3/EKTPOSINTbLI, HEINEKTPOSNUTbI, INEKTPOIUTUYECKas Amuccoumaums,
peakuMm MOHHOro obmeHa, KaTanns3atop, XMMUYeckoe paBHOBecuMe, obpaTumble M HeobpaTumble
peakuumn, OKUCAUTE/IbHO-BOCCTAHOBUTE/IbHbIE PEaKUMKU, OKUC/IUTENb, BOCCTAHOBUTE/b, OKUC/IEHUE U
BOCCTAHOBJ/IEHWE, annoTponus, amdoTepHOCTb, XMMUYEecKas CBA3b (KOBa/fieHTHas, WOHHas,
MeTa/lInyecKan), KpUCTanandeckas peléTKka, KOppo3us MEeTanioB, ChaaBbl, CKOPOCTb XMMUYECKOM
peakuuu, npeaenbHO A0NycTMMan KoHueHTpauma MAK seliecTsa;

WANIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMMYECKMX MOHATUA M MPUMEHATb 3TW MNOHATUA NpuU
OnMcaHWM BELLLECTB N MX NPeBpPaLLeHui;

NCMOJIb30BaTb XMMWNYECKYIHO CUMBOJIMKY A1 COCTaB/eHUss GOPMY/1 BELLLECTB U YPAaBHEHUA XMMUYECKUX
peakuum;

onpeaensiTb BaN€HTHOCTb U CTENEHb OKUCIEHUA XUMUYECKUX 3/1IEMEHTOB B COEAMHEHUAX Pa3/IMYHOro
COCTaBa, MPWMHAA/IEKHOCTb BELECTB K OonpeaenéHHOMY Khnaccy coeAuHeHuin no dopmynam, Bua
XMMUYECKON CBA3M (KOBa/IeHTHas, MOHHAaA, MeTaj/iMyeckan) B HeOpraHWYeckux CoeauHeHusAx, 3apag,
MOHa MO XMMMYecKol bopmyne, XapaKTep cpedbl B BOAHbIX PAacTBOPaX HEOPraHUYECKUX COeAMHEHWN,
TUN KPUCTANNNYECKOW PeLIETKM KOHKPETHOrO BeLecTsa;

pacKpbliBaTb cmbich Mepuogmyeckoro 3akoHa .M. MeHaeneesa v AeMOHCTPUPOBATbL €ro NOHUMaHue:
ONUCbIBATb U XapaKTepusoBaTb TabandHyo popmy MNepnoanyeckom cUMCTEMbl XMMUYECKUX 3/1€MEHTOB:
pasnMuaTtb MOHATUA «raBHaa noarpynna (A-rpynna)» u «noboyHas noarpynna (b-rpynna)», manbie v
6o/bluMe nepuoabl, COOTHOCUTb OOO3HAYEeHMA, KOTOpble MMEKTCA B nepuoauyveckon Tabauue, ¢
YNC/IOBBIMWU XapPaKTEPUCTUKAMM CTPOEHUA ATOMOB XMMUYECKUX 3/1EMEHTOB (COocTaB W 3apsag a4apa,
oblllee 4YMCIO INEKTPOHOB W pacrnpefencHue UX Mo 3MEeKTPOHHbIM CnoAM), 0bObACHATbL 06Llme
3aKOHOMEPHOCTM B USMEHEHUW CBOWCTB 31EMEHTOB U UX COEAMHEHUI B Npegenax masbix Nepnogos u
rNaBHbIX NOArPYNn € y4ETOM CTPOEHUA UX aTOMOB;

KnaccuouumpoBaTb XMMWYECKME 31eMEHTbI, HEeopraHWYeckue BeLLecTBa, XMMMUYECKMe peakuuu (no
YMCY M COCTaBY YYaACTBYHOLLMX B PeakuMn BELEeCTB, No TenaoBomy 3$deKTy, No USMEHeHUo cTeneHemn
OKMCNIEHNA XUMUYECKUX 31EMEHTOB);

XapaKTepn3oBaTb (OI'IVICbIBaTb) O6LLI,ME n cneu,md)mqecwe XMMUYECKNE CBOMCTBA NPOCTbIX N CNOXKHbIX
BellecTs, noATBepxK4aA ONMCaHNE NpUuMmepamMn MONEKYNAPHbLIX U NOHHbIX ypaBHeHMﬁ COOTBETCTBYHOLWNX
XUMUNYECKUX peaKLI,VIl\/‘I,'

COCTaB/ATb YPaBHEHWA 3NEKTPONNTUYECKOM AUCCOLMALMM KUCAOT, LWenoYeld M conei, MojiHble U
COKpaWéHHble YpPaBHEHUS peakuMii WMOHHOrO obMeHa, YpPaBHEHWs peaKuuli, MOATBEPIKAAHLMX
CYLLECTBOBaHME reHeTUYECKOW CBA3N MeXAy BellecTBaMm Pas/iMyHbIX K1accos;
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PacCKpbiBaTb CYWHOCTb OKUCINUTE/NIbHO-BOCCTAHOBUTE/IbHbIX peaKLl,Ml\;l nocpeacTtBom COCTaB/ieHUA
31IEKTPOHHOIO 6anaHca aTux peaKu,Mﬁ;

NPOrHo3mpoBaTb CBOICTBA Beuw,ects B 3aBUCMMOCTU OT WUX CTPOEHUNA, BO3MOXKHOCTU MPOTEKAHUA
XUMUNYECKUX HDEBan.LeHMVI B Pa3/INYHbIX YCNTIOBUAX;

BbIUMCNATD OTHOCUTE/IbHYIO MOJIEKYAAPHYIO W MOASAPHYID MacCbl BeLllecTB, MacCoBYIO A0/
XMMUYECKOro 3/1emeHTa no ¢opmyse coegmMHeHUs, MacCcoBYIO 0110 BellecTsa B pacTBope, NpoBoAUTb
PacyéTbl NO YPaBHEHWNIO XMMUYECKOWN peaKkLmu;

coba0aaTh NpaBMaa NONb30BAHNA XMMUYECKOW NOoCyaoi u nabopatopHbiM 060pyA0OBaHNEM, @ TaKKe
npasuna obpaLleHMA C BELWECcTBamMM B COOTBETCTBMU C MHCTPYKLUMAMM MO BbIMNOIHEHUIO 1abopaToOpHbIX
XMMUYECKNX OMbITOB MO MOJIYYEHMIO U COBMpPaHUIO ra300bpasHbIX BellecTs (ammunaKka M YrieKucaoro
rasa);

NPOBOAMTL pPeaKkLuKn, NOATBEP)KAAIOWME KaUYeCTBEHHbIM COCTaB Pas/IMYHbIX BeLecTB: pacno3HaBaTb
ONbITHbIM NYTEM Xnopuabpomua-, moguna-, kapboHar-, pocdat-, cMAnKaT-, cynbdat-, IMAPOKCUA-UOHBI,
KaTMOHbl aMMOHMA W WMOHbl M3YYEHHbIX METaNN0B, MPUCYTCTBYIOWME B BOAHbIX pacTBopax
HEeopraHMYecKMx BELLECTB;

NMPUMEHATb OCHOBHbIE OMepaLun MbICUTENbHOM [AeATeNIbHOCTM - aHaiu3 U CUHTE3, CpaBHEHWe,
0606LLeHNE, CUCTEMATM3ALMIO, BbIABIEHUE MPUYUHHO-CEACTBEHHbIX CBA3EN - A/1A U3YYEeHUA CBOMCTB
BELLECTB M XMMNYECKMX PeaKL M, eCTECTBEHHO-HayYHble MeTOAbl NO3HAHUA - HabAoAEHME, USMEPEHWUE,
MOAEe/IMPOBaHNE, SKCNEPUMEHT (peasibHbIi U MbIC/IEHHbIN).
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TEMATHNYECKOE IVNTAHUPOBAHUE

8 KIIACC
No KonnuecTBo yacoB JeKTpoHHBbIe UG poBbIe
n/_n Tema ypoka Beero KoHTpo/bHbBIE IIpakTHueckue oOpa3oBare/bHbIE
padoThbI padoThI pecypchl
1 [TpegmeT xumuu. Posib XMMUH B )KU3HU UesioBeKa. Tena u 1 Bbubmoreka ITOK
BeIIlecTBa https://m.edsoo.ru/ff0d210c
Bubmmoreka [JOK
2 [ToHsATHE O MeTOaX MTO3HAHUS B XUMUU 1 https://m.edsoo.ru/f0d227e
3 IMpaktrueckasi paborta Ne 1 «IIpaBusa paboThl B 1ab0paToOpUu U 1 Bubmoteka LIOK
TIpUEMBI 00OpallieHus ¢ 1ab0pPaTOPHBIM 000PYAOBaHUEM» https://m.edsoo.ru/ff0d23dc
. bubmoreka ITOK
4 Yucrteie BemjectBa U cMecu. CriocoObl paszieneHus cMecei 1 https://m.edsoo.ru/ffod26ca
5 IMpakTueckas pabora Ne 2 «Pa3aeneHue cMmeceli (Ha mpuMepe 1 Bubnmoteka LIOK
OUMCTKH MOBaPEHHOU COMN)» https://m.edsoo.ru/ff0d28c8
Bubmoreka ITOK
6 ATOMBI 1 MOJIEKY b1 1 https://m.edsoo.ru/ff0d2a6¢c
7 XuMHUUecKue 371eMeHThl. 3HaKU (CMBOJIbI) XUMHUECKUX 1 Bubmoreka [JOK
3/1eMEHTOB https://m.edsoo.ru/ff0d2be8
Bubmuoreka [JOK
8 TpocTbie i CIOKHEIR BerjecTsa 1 https://m.edsoo.ru/ff0d2a6¢c
Bubmmoreka [JOK
9 ATOMHO-MOJIKYIAPHOE yueHue 1 https://m.edsoo.ru/ff0d2d50
10 3aKOH IMMOCTOSIHCTBA COCTABa BeIeCTB. XuMuueckas Gopmyiia. 1 Bubmoreka ITOK
BaneHTHOCTh aTOMOB XUMHUECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHast aToMHast Macca. OTHOCHTe/IbHAas MOJIEKY/IsipHast 1 bubmoreka ITOK
Macca https://m.edsoo.ru/ff0d323c
Bubmmoreka [JOK
12 MaccoBas /107151 XUMHUUeCKOT0 3j7ieMeHTa B COe/IMHeHUH 1 https://m.edsoo.ru/ff0d350¢
13 Komuectso Bewjectsa. Mosb. MosssipHas Macca 1 Eﬁgg@ﬁiﬁigﬁi ££0d5230
bubmoreka ITOK
14 ®dusryeckue U XMMUYecKUe siBjleHusl. XUMUUecKasl peakLus 1 https://m.edsoo.ru/ff0d37fa
. Bbubmoreka IIOK
15 [IpusHaky 1 yC/10BUS NIPOTEKAHNS XMMUUECKUX peakLui 1 https://m.edsoo.rw/ff0d3al6
16 3aKOH COXpaHeHUs MacChl BelllecTB. XMMHUUeCKUe YpPaBHEHHSsI 1 Bubuoreka [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

https://m.edsoo.ru/ff0d3b88

17 BorunciieHust Ko/1MuecTBa, Macchl BelecTBa 10 YpaBHEHUSIM Bubmoreka [JOK
XUMHUUECKHUX pPeakivi https://m.edsoo.ru/ff0d5708
18 Knaccudukaiiys XuMHUUeCKUx peakiiii (coeZiMHeHuYs], Pa3/ioyXKeHus, Bbubmoreka ITOK
3aMeliieHusi, 0bMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4éHbIH-3HIMKI0NIequcT. O606IIeHe 1 Bubmuoreka [JOK
CcUCTeMaTH3alys 3HaHUH https://m.edsoo.ru/ff0d40c4
20 KouTtposbHas paborta Nel 1o Teme «BeliecTBa U XUMHUeCKHe Bubmoteka LIOK
PeaKIm» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs rasos. Cocras Bo3zyxa. Kucinopog — s/1eMeHT u Bubmoreka [JOK
ripoctoe BeljectBo. O30H https://m.edsoo.ru/ff0d448e
2 dusnueckre 1 XUMUUeCKHe CBOMCTBa KUCIopo/a (peakiyu bubmoreka ITOK
okucienus, ropenue). [ousiTre 06 okcugax https://m.edsoo.ru/ff0d4614
23 Crioco0blI 10/1yueHust KUC/IOpPoZa B labopatopuu u Bubuoreka IJOK
TIPOMBILUIEHHOCTH. [IpiMeHeHHe KUCIopoJa https://m.edsoo.ru/ff0d497a
o | el e e O S LOK
P yp ’ AOTEP https://m.edsoo.ru/ff0d4790
peakLusIx
TornuBo (HedThb, yrosb ¥ MeTaH). 3arpsi3sHeHUe BO3/yXa, CII0COObI Bubmoreka [JOK
25
€T0 Mpe/IOTBpaLeHHs https://m.edsoo.ru/ff0d4c4a
IMpakTueckasi pabora Ne 3 1o Teme «IlosyueHue U cobupaHue Bubmmoteka LIOK
26 .
KHUCJIOPOZa, M3y4YeHre ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 Bopopon — snemeHT 1 npocToe BewjecTBo. HaxoxeHuve B Bubmoreka ITOK
TIPUpO/ie https://m.edsoo.ru/ff0d4dd0
28 dusryeckre U XUMUUeCKUe CBOMCTBa BoopoAa. [IpumeHeHue Bubmoreka ITOK
BOZIOpO/ia https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTaX U COJISIX Bu6maorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6blI MoJiyueHust BOJOpo/ia B 1abopaTopyu Bu6miorexa LIOK
ya AOPOA parop https://m.edsoo.ru/ff0d4dd0
31 [MTpakTyeckast pabora Ne 4 1o Teme «IlosryueHHe U cobrpaHue Bubmoreka [JOK
BOZIOPO/ia, U3YUeHHe ero CBOHCTB» https://m.edsoo.ru/ff0d4{42
. n Bubmoreka [JOK
32 MosipHBIT 00bEM ra3oB. 3aKOH ABOTajipo https://m.edsoo.rw/f0d542e
Beruniciienust 06b6mMa, KOJIMUECTBA BEI[eCTBa ras3a 1o ero Bubnuoreka [JOK
33 N
W3BECTHOMY KOJIMYECTBY BellleCTBa WK 00BEMY https://m.edsoo.ru/ff0d55a0
34 BbrunicieHust 06bEMOB ra3oB 10 YPaBHEHHUIO PeaKI[UM Ha OCHOBE Bubnuoreka [JOK
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d55a0

3aKOHA 00BEMHBIX OTHOIIIEHHH ra3os

https://m.edsoo.ru/ff0d5708

35 dusnuecKre 1 XMMUUecKre CBONUCTBa BO/IbI Bu6maorexa LIOK
https://m.edsoo.ru/ff0d587a
. Bubmoreka [JOK
36 CocraB ocHoBaHui. [ToHATHe 006 HHAWKATOpPaX https://m.e dsc])_z).ru /££0d5962
37 Boga kak pactsopure/ib. HachllljeHHbIe ¥ HeHACHILLIEHHbIe Bubmoteka LIOK
pacTBopbl. MaccoBasi oSl BelllecTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40
38 [Mpaktrueckasi pabota Ne 5 1o Teme «[IpUroToB/IEHHE PAaCTBOPOB C Bubmoteka LIOK
oTIpeZie/IEHHOM MacCOBOM floyieli paCTBOPEHHOTO BeI[eCTBa» https://m.edsoo.ru/ff0d5eba
39 KourposbHast pabora Ne2 o teme «Kucnopoz. Bogopos. Boga» Eg/tlsgzl;l/(r);?eliic.)rﬁ/ffo 46342
40 OKcuAbl: cocTaB, Knaccu@ukalysi, HOMeHK/IaTypa BH6H‘HOTEKa HOK
https://m.edsoo.rw/ff0d664e
a1 [MonyueHrie U XMMUYeCKHe CBOMCTBA KUCIOTHBIX, OCHOBHBIX U Bubuoreka IJOK
am(OTepHBIX OKCHZOB https://m.edsoo.ru/ff0d664e
42 OcHoOBaHUs: COCTaB, Klaccu(UKalys, HOMeHK/IaTypa Bubmaorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 [MonyueHrie 1 XMMHUYeCKHe CBOWCTBA OCHOBaHUMA Bu6morexa LIOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocras, Knaccudukariys, HOMeHK/IaTypa BH6H‘HOTeKa HOK
https://m.edsoo.ru/ff0dfee2
45 INonyyeHre U XMMHUYeCKHe CBOWCTBA KUC/IOT Bubmaorexa IOK
https://m.edsoo.ru/ff0dfee2
46 Couu (cpefHYe): HOMEHK/IATypa, ClIOCOOBI TIOTyUeHus, Bubmoreka ITOK
XMMHUUEeCKHe CBOMCTBa https://m.edsoo.ru/00ad9474
47 IMpaktrueckas paborta Ne 6. PemieHre SKCTIEPUMEHTAbHBIX 33434 Bubmmoreka [JOK
110 Teme «OCHOBHBIE K/IaCChl HEOPraHUYeCKNUX COeJUHEeHUN» https://m.edsoo.ru/00ad9b7c
48 ['eneTnyeckas CBsI3b MeX/y K/laCCaMUA HEOPraHUYeCKUX Bubmmoreka [JOK
CoeIMHeHUI https://m.edsoo.ru/00ad9a50
49 O600611eHYe ¥ CUCTeMaTH3alMsl 3HAHUH }]?2[6);1:17/(;2?1112}3/0% d9ch?
50 KourposnbHas pabora Ne3 1'1001::3Me "OCHOBHBI€ KJIaCChl Bubmoreka [JOK
HeopraHuuecKux coeZJMHeHUH https://m.edsoo.ru/00adSela
51 I[TepBbIe MOMBITKA KJIaCCU(PUKAL XUMUYEeCKHX 37IeMEHTOB. Bubmoteka LIOK
IoHsATHE O TPyNIIaX CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5) [Mepuoguueckuii 3aKoH U [leproanueckas cucTeMa XMMUYeCKUX Bubuoreka [JOK

sneMmeHTOB /1. V1. MeHeneeBa

https://m.edsoo.ru/00ada52c
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Bubmmoreka [JOK

>3 TTeprOALI, rpymmIbl, MOATpYTITEI ! https://m.edsoo.ru/00ada52c
54 Ctpoenure aTroMoB. CocTaB aTOMHBIX sifiep. MI30TOoTbI 1 E;Igg:?/ﬁ?ezii?rﬁ/ma da342
55 CTpoeHue 3/IeKTPOHHBIX 000/I0UEK aTOMOB 37IEMEHTOB 1 Bbubmoreka ITOK
ITepuoauueckoii cuctemsl [. I. MeHeneeBa https://m.edsoo.ru/00ada6bc
56 XapaKTepI/ICTI/IKUa XUMHUYeCKOI'0 3/IeMeHTa I10 ero I0JI0KeHUIO B 1 Bubmoteka LIOK
[Tepropnueckoi cucteme /1. V1. MeHpeneeBa https://m.edsoo.ru/00ada824
57 3Hauenue [leprorueckoro 3akoHa s pa3BUTHS HAYKU U 1 Bubuoreka IJOK
ripakTUkY. [. V. MeHzeneeB — yuéHBIH, 1efIaror ¥ TpakKiaHuH https://m.edsoo.ru/00ada96e
58 PesepBHbIil ypok. O600IIIeHHe U cCUCTeMATH3aLIWs 3HAHUH / 1 Bubmoreka [JOK
Bcepoccuiickasi mpoBepouHast paboTa https://m.edsoo.ru/00adb33c
59 KourposnbHas pabora Ned 1o Teme «CTpoeHue atroMa. XvMuueckast 1 Bubnmoteka LIOK
cBsi3b» / Beepoccuiickas mpoBepoyHasi pabora https://m.edsoo.ru/00adb486
60 D/1eKTPOOTPULIATe/IbHOCTh aTOMOB XMMUUECKUX 3/IEMEHTOB 1 BuGmorexa [1OK
https://m.edsoo.ru/00adaab8
Bubmoreka [JOK
61 VIoHHas XMMHYeCKast CBs3b 1 httDs://m.edS(])_E).ru/OOadaC34
62 KoBaneHnTHas nosisipHasi XuMHAYeCKasi CBsI3b 1 Bu6maorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HernosisipHasi XMMHAYeCKasi CBsI3b 1 Bu6maorexa LIOK
https://m.edsoo.ru/00adaab8
Bubmoreka [JOK
64 Creners okuceHus 1 httDs://m.edS(])_E).ru/OOadae28
65 OKHC/IMTe/IbHO-BOCCTaHOBUTE/IbHbIE PeakLiuu 1 Bubmaorexa IOK
https://m.edsoo.ru/00adb076
Bubmmoreka [JOK
66 OKUC/IUTENN U BOCCTAHOBUTE/N 1 https://m.e dsc])_z).ru /00adb076
67 Pe3epBHEIi ypok. O600IIeH e U CUCTeMaTH3aLust 3HAHHUM 110 TeMe 1 Bubmmoreka [JOK
«CtpoeHne aToMa. XUMHUUYeCKasi CBI3b» https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIil ypok. O600I1IeHHe U cUCTeMaTH3aLys 3HaHUH 1 Egggl;l/(giigo%}é/ ££0d61c6
OBLIEE KOJIMYECTBO YACOB T10 [TPOI'PAMME 68
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9 KVIACC

No

KosinuecTBo yacoB

JnexkrpoHHbIe UGpoBHIE

/i Tema ypoka Beero KoHTpo/bHBIE IIpakTHueckue o0pa3soBaTe/IbHbIe
paboTsl paboTsI pecypcobl
1 IMepuoguueckuii 3akoH. Ileproanueckas cucTeMa XUMUUeCKUX 1 Bubmuoreka [JOK
snemeHToB [I. V. MeHzeneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MeHEeHUU CBOMCTB XUMHUUEeCKHX 3JIEMEHTOB 1 Bbubmoreka ITOK
TIePBBIX TPEX MEPHO/IOB https://m.edsoo.ru/00adb6b6
3 Knaccudukaiyst 1 HOMeHK/IaTypa HeOpraHMUeCKHX BelleCTB 1 BH6H‘HOTEKa HOK
https://m.edsoo.ru/00adb7e2
4 Buzibl XUMIUECKOU CBSI3M U THTIBI KPUCTA/UTMYeCKUX PeLIETOK 1 BuGmorexa [1OK
https://m.edsoo.ru/00adbac6
5 KoutposibHasi paborta Nel 1o teme «IToBTOpeHwUe U yriiybsieHve 1 1
3HaHMI OCHOBHBIX Pa3Zie/ioB Kypca 8 Kimacca»
6 Knaccudukariyiss XUMUUeCKUX peakiyii 1o pa3/InuHbIM 1 Bubmoreka [JOK
TIpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [NoHsATHE 0 CKOpPOCTU XUMUUeCKOM peakuyu. [ToHsTHE O 1 Bubnmuoreka [JOK
TOMOTEeHHBIX M FeTePOTeHHBIX peakIUsx https://m.edsoo.ru/00adbe9a
B cxopocrs mammmeckol peaKit 1 MoyONEIIL NMIIMECHOTD ) BuGmorexa LIOK
paBHOBeCHs https://m.edsoo.ru/00adc28c
9 OKHC/IUTe/IbHO-BOCCTAHOBUTEJ/IbHBIE PeakLiuu 1 Bubmorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopust 37IeKTPOMUTHUECKOU Avicconali. CUIbHBIE U Cl1abbie 1 Bubmoreka ITOK
37IeKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 VloHHbie ypaBHeHUS peakIyid 1 Bu6maorexa LIOK
https://m.edsoo.ru/00add448
12 XvMHuUecKre CBOMCTBA KUC/IOT U OCHOBAaHUM B CBETe 1 Bubmmoreka [JOK
Tpe/iCTaB/eHNH 00 3/IEKTPOTMTUUECKON TUCCOLIMALIUN https://m.edsoo.ru/00add5d8
13 XuUMHuecKe CBOMCTBA CoJiel B CBeTe TIpe/ICTaB/IeHui 00 1 Bubmoreka [JOK
3/71eKTPOJIMTUUECKON AMCCOLMALIIU https://m.edsoo.ru/00add8b2
. Bubmoreka [JOK
14 TowsTie o rupposmse corneit 1 httDs://m.edscﬂ).ru/OOadd9d4
15 O600611eHYe U CUCTEMATH3alMsT 3HAHUH 1 Etptlggl;l/ﬁ.eelziiﬁ)?ﬁ/OOa 4dd12
16 [MpakTueckas pabora Ne 1. «PeliieHre 5KCepUMEHTATbHbIX 1 1 Bubsmoteka LIOK
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3a7au» https://m.edsoo.ru/00addbfa
17 KourposbHast pabora Ne2 110 TeMe «DIeKTPOIUTHUECKAsT Bubmoreka [JOK
JIyccotyanysi. XuMuueckue peakilii B paCTBOPax» https://m.edsoo.ru/00addec0
OO0111as1 XapaKTePUCTHUKA T'aJIOTeHOB. XUMHUECKHE CBOMCTBA Ha Bbubmoreka ITOK
18
TIpUMepe XJjiopa https://m.edsoo.ru/00addfe2
19 XsnopoBogoposa. ConsiHast KUC/I0Ta, XUMUYeCKre CBOUCTBa, Bubmuoreka [JOK
TI0JTyueHHe, ITpYMeHeHre https://m.edsoo.ru/00ade104
20 [Mpaktrueckasi pabota Ne 2 ro Teme «[losyyeHre COSTHON Bubmoteka LIOK
KUCJIOTHI, M3yUeHHe eé CBOHCTB» https://m.edsoo.ru/00ade348
21 BrruricsieHus 1o ypaBHEeHUsIM XUMUUeCKUX peakLyi, eciv OuH bubmoreka ITOK
13 PeareHToB JlaH B U30bITKe https://m.edsoo.ru/00ade488
bubmoreka ITOK
22 OO0111ast XxapakTepUCTUKa 371eMeHTOB VIA-rpymribi https://m.edsoo.ru/00ade64a
23 AnnotporHble MogubuKanyu cepel. HaxosxaeHne cepsl U eé Bubmoteka LIOK
coe/lMHEHMH B npupoje. XUMUUYeCKre CBOMCTBA Cepbl https://m.edsoo.ru/00ade64a
24 CepoBoziopog, CTpoeHue, (pu3nuecKre U XMMUJeCcKre CBOWCTBA BuGnuorexa [1OK
POBOZOPOA, CTP ’ https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHast KUC/IOTa, GU3HUECKUe U XUMUUeCKre Bubnmuoreka [JOK
25 .
CBOWCTBa, NpUMeHeHre https://m.edsoo.ru/00adea28
26 cocoS nomyuenin cepmot Ko Xunttaeckos sarpraere buGmorexa LIOK
Y P ) P https://m.edsoo.ru/00adec8a
OKpY>KaroIlled cpefibl CoeJUHEHHSIMU CePbI
27 BorunciieHre MacCoOBOM [10/IM BbIX0/la TIPOAYKTA peakiuu Bubmmorexa [OK
A Aid TIPOAYKTA peaxhy https://m.edsoo.ru/00adec8a
28 panpocrpanenme s pupose, Gsmaeckae n xvnsecke BuGmorexa LIOK
pactipoctp PHUPOAE, https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AmMuak, ero ¢pusnueckue U XuMUUecKre CBOICTBa, MoyueHue U Bubmoreka [JOK
TIpUMeHEeHHe https://m.edsoo.ru/00adf004
30 I[Mpaktrueckasi pabota Ne 3 1o Teme «I[lonyyeHre aMMuaKa, Bubmoteka LIOK
W3yUeHHe er0 CBOHCTB» https://m.edsoo.ru/00adf180
31 A30THast KUC/IOTa, eé hu3rdecKre U XMMUIeCKre CBOMCTBA Bu6maorexa LIOK
’ https://m.edsoo.ru/00adf306
Vicnonb3oBaHue HUTPATOB U COJIell aMMOHUS B KauecTBe
32 MUHepaNbHBIX Y00peHuil. XvMuueckoe 3arpsisHeHHe Bubmaorexa LIOK
N ) https://m.edsoo.ru/00adf518
OKpY>Katolllel cpefibl coeJUHEHHSIMU a30Ta
33 ®ochop. Oxenp dhocdopa (V) u dochopHast KMC/IOTa, bubmmoreka ITOK
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(hu3rueckue ¥ XUMHYECKHe CBOUCTBA, MOJTyUeHHe

https://m.edsoo.ru/00adf68a

34 Hcnonb3oBaHue GocdaroB B KauecTBe MUHEPAbHBIX y00peHH. Bbubmorteka ITOK
3arpsisHeHHe PUPOJHOMN cpeibl pochaTramu https://m.edsoo.ru/00adfc20
35 Yriiepoj, pacnipocTpaHeHue B MpUpo/ie, husnueckue u Bbubmoreka ITOK
XUMMUYeCcKHe CBOMCTBa https://m.edsoo.ru/00adfd9c
36 Oxkcupb! yraepofia, ux Gpusndeckrie ¥ XUMAYeCKre CBOUCTBA. Bubmuoreka [JOK
Okonmornyeckue MpobsieMsl, CBsi3aHHbIE C OKCHIOM yriepoza (IV) https://m.edsoo.ru/00adfebe
. BubmoTeka IIOK
37 YrosbHasg KUC/I0Ta U eé comu https://m.eds0o.ru/00ae006¢
38 [MpakTueckasi pabora Ne 4 1o Teme "TlosyueHHe YrI€KUCIOTO Bubmoreka [JOK
ra3a. KauectBeHHasi peakiusi Ha KapboHaT-HOH" https://m.edsoo.ru/00ae027e
39 [MepBoHauabHbIE TIOHSITHS 00 OPraHUYeCKUX BeIeCTBax Kak 0 Bubmoreka [JOK
COeJIMHEHUSIX YIJIepoja https://m.edsoo.ru/00ae054e
40 KpeMmuuii u ero coefiHeHust Bu6miorexa LIOK
P A https://m.edsoo.ru/00ae080a
a1 [MTpakTyeckast pabora Ne 5. PerrieHre sKcIiepUMeHTaIbHBIX 33/au Bubmoteka LIOK
0 TeMe «BakHeHIlIne HeMeTa/UTbl U UX COeIUHEHMSI» https://m.edsoo.ru/00ae0bf2
42 KourposbHasi paborta Ne3 1o Teme «BakHelille HeMeTasllbl U UX Bubmmoteka LIOK
CoeIMHEeHUSI» https://m.edsoo.ru/00ae0e18
OO611jast XapaKTepUCTHKa XMMHUECKUX 3/1eMEeHTOB — MeTaJlIoB.
43 Merannmyueckast CBsi3b U MeTa/llInvecKasi KpUcTa/uimueckas Eﬁgglf/(;;eeziiciﬁ/mae 103e
peiéTKa. PuU3nuecKre CBOMCTBA MeTalJIoB T -
44 XuMHUUecKue CBOCTBa MeTaslyIoB. J/1eKTPOXUMUYEeCKUH psif, Bubmoreka [JOK
Harps>keHWH MeTaslyioB https://m.edsoo.ru/00ael1156
O61mue criocodb! osyueHust MetannoB. CruiaBel. BeurcieHus 1o Bu6morexa [IOK
45 ypaBHEHUsIM XUMUUeCKHX peaklui, ec/ii OJJUH U3 peareHTOB https://m.edsoo.ru/00ae1156
COJIEPXKUT TIPUMeCH T -
bubmoreka ITOK
46 TowsTHe 0 KOpPO3UH MeTasI/I0B https://m.edsoo.ru/00ae1278
Bubmmoreka [JOK
47 Ienourbie Meta eI https://m.edsoo.ru/00ae14b2
Bubmuoreka [JOK
48 OKcU/ibl ¥ TUAPOKCHU/IBI HATPUS U Kalst https://m.edsoo.rw/00ae 14b2
. N Bbubmoreka IIOK
49 [IlesoyHO3eMebHBIE MeTal/Ibl — KaabLMil 1 MarHUi https://m.edsoo.rw/00ae15e8
50 BaskHeiive coeluHeHUS KaabIUs Bubnmorexa [IOK

https://m.edsoo.ru/00ael5e8
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51 O600611eHYe ¥ CUCTEMATH3alMsl 3HAHUM 1
i . Bbubmorteka ITOK
52 JKEcTKoCTh BOZIbI M CTIOCOOBI €€ yCTpaHeHUst 1 https://m.eds0o.ru/00ae1886
ITpakTrueckas pabota Ne 6 1o TeMe "XKECTKOCTb BOJIbI I METO/IBI Bbubmoreka ITOK
53 . . 1
eé ycTpaHeHHUst https://m.edsoo.ru/00aelae8
. Bubmoteka LIOK
>4 ATOMHHIH 1 https://m.edsoo.ru/00aelc64
. Bubmoteka LIOK
55 AwmdoTepHbIe CBOICTBa OKCHZA ¥ THAPOKCHIA 1 https://m.eds0o.ruw/00ae1c64
bubmoreka ITOK
>6 Keneso 1 https://m.edsoo.ru/00ae1d86
bubmoreka ITOK
57 OKcuAbl, TUIPOKCUBI U conu xkene3a (1) u xxenesa (I11) 1 https-//m.edsoo.ru/00ae35e6
58 O000111eHME U CUCTEMAaTH3alWsT 3HAHUH 1
IMpakTueckas pabora Ne 7. PellieHue 3KCIIepUMEHTA/IbHBIX 33/a4 Bubmoreka [JOK
59 N 1
10 TeMe «Ba)kKHeHIIIe MeTalyTbl M UX COeUHEHUS» https://m.edsoo.ru/00ae3de8
o | oo v e g o | B LOK
P A N AP P ' https://m.edsoo.ru/00ae1750
BrruricsieHust MacCOBOM ZI0/TM BBIXO/jA MPOAYKTA PeaKIvU
61 006006111eHMe W CUCTeMaTU3alkst 3HAaHUH 1
62 KontposbHast paboTta Ned 110 TeMe «BaKHeHIIIMie MeTasTbl U KX 1
coeIMHEeHUsI»
63 BelijecTBa 1 MaTepuasibl B OBCeAHEBHOMN KU3HU UeloBeKa 1 Bubnworexa 10K
B P A https://m.edsoo.ru/00ae3f50
64 XuMHUeCcKoe 3arpsisHeHe OKPY Karolreid cpefibl 1 Bu6maorexa LIOK
P py’karotext cpea https://m.edsoo.ru/00ae4270
65 PoJib XMUM B PELlIeHNH YKOJI0TMUeCKUX npobsieM 1 Bu6maorexa LIOK
P P https://m.edsoo.ru/00ae4270
. . Bubmoreka [JOK
66 PesepBHbIil ypok. O600IIIeHNe U CUCTeMAaTH3aLusl 3HaHUH 1 https://m.edsoo.ruw/00ae0d0a
. . Bubmoreka [JOK
67 Pe3epBHbIil ypok. O600I1IeHHe U cUCTeMAaTH3aLys 3HaHUH 1 https://m.eds0o.ruw/00adb33c
. . Bubmmoreka [JOK
68 Pe3epBHbIi ypok. O600IIeHre U CUCTeMaTH3aLUst 3HAHUH 1 htps://m.edsoo.rw/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

25



