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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHUHM Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs COCTaBIIEHA HAa OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpPernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoin denepamnmm.

[TporpaMma nmo XxumMuu Ja€T MpesICTaBICHUE O LEJsAX, 00el cTpareru o0y4eHus, BOCIIUTaHUS
U pa3BUTHUA OOYYAIOLIMXCSA CPEJICTBAMM Y4eOHOro INpenMeTa, YCTaHaBIMBAaeT 00s3aTeiabHOe
IIPEIMETHOE  COJAEp)KAHME, IIPENyCMATPUBAET  pPACHpEAC]IEHWe €ro Io KiaccaM |
CTPYKTYPUPOBAHHUE I10 pa3fesiaM U TeMaM IIpOorpamMMbl 110 XMMHH, OIIPEIEISIET KOJINYECTBECHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBHOCTD
U3YYEHUS XUMHUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTUKU y4eOHOIO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEro 00pa30BaHus, a TakKe TPeOOBaHUM K pe3yibTaTaM 00y4eHUs] X UMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COlepKaHMSL.

3HaHME XUMHUU CIY’)KUT OCHOBOW i1 (POPMHUPOBAaHUS MHPOBO33PEHHUS 00YYaroIIerocs, €ro
NpeCTaBIeHUH 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEN
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPUPOJIE, O MYTAX
peuieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOIOTUYECKOH 0€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

I/I3yquI/Ie XUMUHU:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH MJisi camMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001eil U (PyHKIIMOHATILHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIOCOOHOCTEW 00ydarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHONl  NeATeIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npodecCHOHATBHOMN 1eTeTbHOCTH;

3HAKOMHT CO CHGHI/I(l)I/IKOI\/’I HAaYYHOI'O MBIIJICHHS, 3aKJIaAbIBACT OCHOBBI LCJIOCTHOT'O B3TJIAAa HaA
CAUHCTBO IPpUPOAbL n YCJI0BCKa, ABIIACTCA OTBCTCTBCHHBIM 9TaroMm
B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HayT-IHOI‘/JI T'paMOTHOCTHU 06y‘-IaIOIJ_[I/IXCH;

CHocoOCTBYeT (POPMHPOBAHUIO 1IEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHbIM 3HAHMSM, K
IpUpOJe, K YeJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOIMYECKOe 00pa3oBaHue 00y4arOMIUXCsl.



JlaHHble HampaBlIeHHA B OOY4YEHHM XHMHUHU OO0€CNEeYMBAIOTCA CHEHU(UKON CcolepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJAarorMueckyd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumuu Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OpPUEHTHPOBAH HA OCBOCHHE
00y4arolMMHUCS CUCTEMbI IEpBOHAYAIbHBIX IMOHATHI XUMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPraHUYECKOW XUMUH.

CrpykTypa copepkaHusi IpOrpaMMBbI 110 XUMUH c(pOpMHUPOBaHA HA OCHOBE CHCTEMHOI'0 IOX0/1a
K €€ n3ydenuto. CozeprkaHue CKIIaAbIBAETCSl U3 CUCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbl IMOHATUH O XUMHUYECKOW peakmuu. O0€ 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 1O MPUHIUITY IOCIEA0BATENBHOIO Pa3BUTUSl 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOI'O YUCHHUA KaK OCHOBBI BCET'O0 CCTCCTBO3HAHMS

ITepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

Y4€HUA O CTPOCHUU aTOMA U XUMHUYECKOU CBiA3H,

Hpe,I[CTaBJ'IeHI/Iﬁ 00 SHGKTpOHHTquCKOﬁ Jucconuyanuny BCUICCTB B paCTBOpaAx.

TeOpeTI/I‘-IeCKI/Ie S3HAaHUA pacCMATpUBAOTCA Ha OCHOBC OMIIMPUYCCKHU IIOJIYYCHHBIX U
OCMBICJICHHBIX (I)aKTOB, Pa3BUBAOTCA IMOCIICAOBATCIIBHO OT OJHOIO YPOBHA K JpYyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHS U IMPOIrHO3UPOBAHUA CBOfICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOI'0O NIPUMCHCHHS U MMOJIYYCHHUA N3YIACMbIX BCIICCTB.

OcBoeHre MporpaMmbl O XUMUHU CITOCOOCTBYET (DOPMHUPOBAHHIO MIPEJICTABICHUS O XMMHUECKON
COCTaBJISIFOLIEH HAy4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOW MPHUPOJbI, LIEHHOCTHOTO
OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM MO3HaHUs B Hayke. M3yueHrne XMMUU TPOUCXOIUT
C TPUBJICUYECHUEM 3HAHUU M3 paHee M3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyXKarouui Mupy,
«bnonorns. 57 xnacce» n «du3mka. 7 Kiaaccy.

[Tpy m3yyeHHM XMMHUH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB XMMHYECKOM HAyKHM Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUYECKON JIEATETbHOCTH YelloBeKa U KakK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJbTYphl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUHU
CUCTEMBbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0O0OIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU N3YYEHHUH BELIECTB M XUMUYECKUX peaKkiuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHOM U yueOHO-MCCIIeJOBATENIBCKOM 1eATeIbHOCTH, OCBOCHUH MpaBMII O€3011acHOTO
oOpalleHus C BeI[eCTBAMU B IIOBCEIHEBHON KHU3HH.

HpI/I HN3YUCHUHU XUMHUH Ha YPOBHC OCHOBHOI'O 06]1_[61"0 O6p8.30BaHI/I}I BaA)XXHOC 3HAUYCHUC
HpI/IO6pCJ'II/I TaKHEC 1IN, KaK:

— GopMHpOBaHUE MHTEIEKTYalbHO pAa3BUTOM JUYHOCTH, TOTOBOM K CaMo00pa3oBaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHIATHIO DPEUICHUH, CIIOCOOHOM amanTupoBaThcs K
OBICTPO MEHSIOIIMMCS YCIIOBHUSM KU3HHU;



— HalpaBJIECHHOCTh  OOY4YEHHS HAa CHUCTEMAaTHYECKOE TMPUOOIICHHE OOyJarommxcs K
CaMOCTOSITCILHOU IO3HABaTEIIbHOU JACATCIIbHOCTH, Hay4YHbIM METOJaM IIO3HaHUA,
(hOPMUPYIOIUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUM;

—obecrieueHue  YCJIOBUHM, CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOY4YalOMIMMHUCS — OIbITa
Pa3HOOOpa3HOM JEATEILHOCTH, MO3HAHUS W CAMOMO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAIILHOC 3HAYCHHUEC JIA PA3JIMIHBIX BUAOB JACATCIbHOCTH,

— ¢opmupoBanue o01Iel PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCJIE
YMEHHI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, WCIONb3Ysl 3HAHUS U OIBIT,
MOJIyYEHHBIC TIPH M3yYECHUU XUMHUH, MPUMEHSITh UX MPH PEHICHUU TPOOJieM B MOBCEIHEBHOMN
J)KU3HU U TPYAOBOH AEATEIbHOCTH;

— ¢opMUpOBaHHE Y OOYYAIOIIUXCS TYMAaHUCTHYCCKHX OTHOIICHWH, MOHUMAaHUS IIEHHOCTU
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXAIOIIEH MPUPOIHOMN
cpenbl;

— pa3BUTHE MOTHBAIMH K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHHUTAHHIO Ha
OCHOBE YCBOEHHsI OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HaNPaBICHHOCTH JTaTbHEHIIero o0yueHusl.

OO0mree 9KWCIO 4YacoB, OTBEAEHHBIX JUIS HW3y4EHUS XHMHHU Ha YPOBHE OCHOBHOIO OOIIETrO
oOpa3oBanwus, cocraiseT 136 gacos: B 8 kinacce — 68 gacoB (2 gaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

1. COAEP KAHUE OBYUYEHUSA

8 KITACC
[TepBoHayanbHbIE XUMUYECKHE TOHATHUS

[Tpenmer xumun. Ponb XMMUU B KU3HU YelOBeKa. XUMHUS B cucTeMe Hayk. Tenma M BeliecTsa.
Ousnyeckue CBOICTBa BEIIECTB. ArperaTHOe COCTOsSHHUE BemlecTB. [loHSATHE O MeTomax
nmo3HaHus B XuMuu. YucTeie BemecTBa u cMecu. CriocoObl pa3/iesieHus CMECei.

ATOMBI U MOJEKYJbl. XUMUUYECKUE AIEMEHThI. CUMBOJIBI XUMHUUYECKUX 3JIEMEHTOB. [IpocTsie 1
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

XuMu4deckas (bopMlea. BaneHTHOCTE aTOMOB XHMHYECKHX BJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocurenbHas aromHas Macca. OTHOCHUTENIbHAs MOJICKYJIsIpHad Macca.
Maccosas J0JIA XUMHYCCKOT'O 3JIEMCHTA B COCAMHCHHUH.

KonunuectBo BelecTBa. MoJib. MOJBIpHaH Macca. B3aumMocBs3b KOJIM4YECTBA, MAaCChl M 4YHCJIa
CTPYKTYPHBIX CIUHUIL BCIICCTBA. Pacuétrl 1o (I)OpMYJ'IaM XUMHYECKHUX COSIMHECHUM.

Ou3nyecKkue U XUMUYECKHE SBICHH. XUMHYECKas peakius U e€ MPU3HaKU. 3aKOH COXpPaHEHUS
MaccChl BEIIECTB. XUMHUECKHEe ypaBHeHUs. Kiaccupukanus XMMHYEeCKUX PEaKIi (COeTUHEHUS,
pa3IoXKeHUs, 3aMeIIeHUs, OOMEHA).



XUMUYECKUN SKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW TMOCYyI0i, mMpaBuwiamMu paboTel B J1a0OpaTopuu M NpuéMamu
oOpaiieHusi ¢ 1abOpaToOpHBIM OO0OpPYIOBAaHUEM, M3y4YCHHE W ONHUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE W KOHJIEHCALUs BOJIbI) M XUMHUYECKUX (FOPEHUE CBEUH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KUCIOTOM) sSIBIICHUH, HAOIIOICHNE
W OINKCAaHWE TPHU3HAKOB MPOTEKaHUS XUMHUYECKMX peakiuui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEpHOU KHUCIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMojeiicTBue kene3a ¢ pactBopoMm coiu meau (II), uzydenuwe cmocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BbIApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TNpOBeIEHHWE OUYUCTKA TMOBAPEHHON COJM, HAONIOJICHHE U ONHCAHUE
pE3yNbTAaTOB MPOBEJIEHUSI OIBITA, HILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MoieJield MOJIEKYIT (IIapOCTEP>KHEBBIX ).

Baxueiiniue npeaACTaBUTCIIM HCOPIraHUUCCKUX BCIICCTB

Bosznyx — cmech razoB. CocraB Bozayxa. Kucmopog — s1eMeHT W IPOCTOE BEHIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKue U XMMUYECKHUEe CBOWCTBA (pEaKlUuy TOPEHHUS).
Oxkcunpl. Ilpumenenue xucnopoga. CrnocoObl MOMy4eHHUS KHUCIOpoJa B JlabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aioTporHas MOAM(pUKALuUs
KHCIIOpO/1a.

TemnoBoit 3hdexT XuMHUUECKOH peakiuH, TEPMOXMMUYECKHE YpaBHEHHs, OK30- U
SHAOTEpPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arpsi3HEHHE BO31yXa, YCHIEHHE
NapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT u npocrtoe BeuiecTBo. HaxoxxaeHue Bojopona B Mpupoje, pu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoiicTBa BOAbL. Boma kak pactBoputens. PactBopel. HaceiieHusie u
HEHACBIILICHHBIE pacTBOpPbL. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBas [0y BELIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOAHBIX BO/I.

Knaccudukanus Heopranmueckux coeaumHeHuid. Oxcuasl.  Krnaccudukamuss  OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
okcu10B. OU3NYECKUe U XUMHUSCKHE CBOMCTBA OKCHIOB. [loirydeHne oKCHIOB.

OcHoBanmst. Knmaccudukanuss ocHOBaHWI: MIEMOYM W HEPACTBOPHMBIE  OCHOBAHUA.
Homenknatrypa ocHoBanuil. dusznueckne W XWMHYECKHE CBOMCTBa OCHOBaHWil. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenkmatypa kucior. Pundeckue U XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknarypa coneil. @usnueckue U XuMudeckue cporctsa cosueil. [lonydyenue coneit.



['eHeTnveckas CBSI3b MEXKIYy KJIaCCaMH HEOPTAaHUYECKUX COCTUHECHUMN.
XUMHUYECKUN SKCIIEPUMEHT:

KaueCTBEHHOE OIpeeNieHUEe COJIepKaHUs KUCIOpoJa B BO3AyXe, MOJyueHUe, coOHpaHue,
pacro3HaBaHHE€ M HM3yYEHHE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mmoxkapa), 03HaKOMIIEHUE C
oOpa3liaMu OKCHJOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPENEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB,
HaAOII0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydeHHUE
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTajlaMu,
peaKUMuii HEUTpaIU3alMKh, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE IKCIIEPUMEHTAIIBHBIX 3aj1a4 10 TeMe «BakHelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepnonnueckuit 3akoH u lleproanueckas cucrema xumudeckux iemeHTos 1. . Menneneesa.
Crpoenue aToMoB. XuMHuecKas cB3b. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKLIUU

[lepBble MOMBITKM KiacCU(UKALUU XUMHUYECKUX 3JeMeHTOB. [loHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILIE€JOYHBbIE M IEJIOYHO3EMENbHbIE METaulbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCH/IBI.

Ilepuoanueckuii 3axoH. [lepuoanueckas cucrema xumudeckux anemeHtoB . Y. Menneneesa.
Kopotkonepuognass u jmmHHONEepuoAHas Qopmel [lepuoanueckoil CHUCTEMBI XUMHUYECKHX
anemenToB JI. . MenneneeBa. Ilepuons! u rpynnel. @U3NYECKHil CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB MEPHUO/Ia U TPYNIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX snep. M3otombl. DnmekTponbl. CTpoeHUE 3IEKTPOHHBIX
oboyouek atomMoB TepBeIX 20 XuMHYECKHUX dyeMeHToB Ilepuonuueckoir cucrtems [l.
N. MenneneeBa. XapakTEpUCTHKAa XHMHUYECKOTO JJIEMEHTa IO €ro  IMOJOXKEHUI0 B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHSI pajdyca aTOMOB XHWMHYECKHUX DJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAaM.

3nauenue [lepumonndeckoro 3akoHa u Ilepmoguyeckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [{. 1. MeHnneneeB — yd4€HbIN U IpakTaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOISpHAS W HEMOJSPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh
XAMHYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenecup okucieHUsI. OKUCIHTEILHO-BOCCTAHOBHTEIbLHBIC pCaKkuu. HpOLICCCBI OKHCJICHHUA H
BoccTaHoOBJICeHUS. OKHCIUTEIN ¥ BOCCTAHOBUTEIIH.

XUMUYECKU SKCIIEPUMEHT:



u3ydeHre oOpa3lloB BEIECTB METAUIOB U HEMETAIOB, B3aUMOACHCTBUE THIPOKCHA LIMHKA C
pacTBOpaMM KHCIOT M IIEJI0OYEH, IPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLuil (TOpeHUe, peakliuu pas3ioKeHNs, COETUHEHUS).

MexipeameTHbIe CBSI3U

Peaﬂmaunﬂ MCKIIPECAMETHBIX CBsA3EH IIpU U3Yy4C€HUU XHUMHUHU B 8 Kiracce OCYILICCTBIIACTCA 4CPE3
HCIIOJIB30BaHHUEC KakK 06H_[I/IX €CTCCTBECHHO-HAYYHBIX HOHHTPII;'I, TaK H HOHHTHﬁ, SABJIIIOIINXCA
CUCTCMHBIMH JJId OTACIIbHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘lHBIﬁ (baKT, TUIIOTE3a, TCOpHs, 3aKOH, aHAJIU3,
CHHTC3, KJ'IaCCI/Iq)I/IKaI_II/IH, INCPUOAUIHOCTD, Ha6J'IIO,I[eHI/Ie, OKCIICPUMCHT, MOJACINPOBAHUC,
HU3MCPCHUC, MOACIIb, ABJICHUC.

®dwusuka: wmarepus, aTOM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUJI, H30TOIIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsij, BEIIECTBO, Tel0, O00BEM, arperatHoe
COCTOsAHHUE BfIIIECTBA, I'a3, (bl/I3I/ILI€CKI/IC BCJIMYHMHBI, CAUHUIIBI I/I3M€p€HI/I$[, KOCMOC, IINIaHCTHI,
3BE31561, ComHIie.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI, IMOJIE3HBIE HCKOMAEMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC
BemecTBo 1 xumMHuueckast peaxius

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucremMa xumudeckux snemeHToB [[. M. Menneneena.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIHs, KAJIBLIUA U UX COEAMHEHUN B COOTBETCTBUHU C MOJOKEHHEM 3JIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOECHUEM X aTOMOB.

CrpoeHue BeecTBa: BUABI XMMUUYECKOM CBSI3U. THUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMHYECKOU CBS3H.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XMMUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCA K Pa3JIMYHBIM KJaccaM HEOPraHWYECKHX COCIMHEHUW, TE€HETHYeCKas CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccudpukanus XuMUYeCKMX peakuuid M0 pa3IMyHbIM IpU3HAKaM (10 YHCIy M COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo HU3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTaau3aTopa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTie O cKOpOoCTH XUMHUYECKOW peakuuu. [loHsTHEe 00 OOpaTUMBIX W HEOOpPATHUMBIX
XUMHUYCCKUX PCAKIHAX. IlonsiTHe O TOMOTCHHBIX H TCTCPOTCHHLIX PCAKIUAX. IloustTue o



karanuze. lloHsATHE O XHUMHYECKOM PaBHOBCCHHU. q)aKTOpBI, BIIVAKOINHUE Ha CKOPOCTH
XHUMHYECKOM PCaKIIMN U IMOJIOKCHUC XUMHWYCCKOI'O0 paBHOBCCHU .

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ pPEAaKIMM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 31EKTPONUTHYECKON TUCCOLMAIMU. ODIEKTPOIUTHI W HEINEKTPOIUTHL. KaTHOHBI,
AQHMOHBL. MeXaHW3M JHUCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUAAMU XHUMHYECKOW CBS3H.
Crenenp quccounanuy. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUS MpPOTEKaHMs peakUuil HMOHHOro OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IPEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

XUMUYECKUN SKCIIEPUMEHT:

03HAKOMJICHHE C MOJEISIMU KPUCTANIMUYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIJIOB
U HeMeTauioB (rpadura M anMasa), CIOKHBIX BEHIECTB (XJIOpUIa HATpHs), HCCIEIO0BaHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakIuu OT BO3ACUCTBUS pa3IUYHBIX (HAKTOPOB,
UCCJIEJOBAaHUE DJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIECCa IUCCOLMAIMU KHUCIOT,
miesoued U cosied (BO3MOXHO MCIIOJIb30BaHME BHJIEO MAaTEpUajIOB), IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKAHUS peakluil MOHHOro oOMeHa (oOpazoBaHUE OCalKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEINIBHBIX peakluil (ropeHue, peakluu pa3iokKeHHs, COeAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAueCTBEHHBIX pEAaKIMH Ha HOHBI, peIIeHue
HKCIEPUMEHTANIBHBIX 3a/1a4.

HewmeTannel 1 UX coeaMHEHUS

OO0mas xapakTepucTuka ramoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucienusa. CTpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BEHIECTB — raJOr€HOB. XUMHUYECKUE
CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJAEWCTBHE C MeTallaMd, HEMETalIaMH, IIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJyYyeHue, npumeHeHue. [leficteue
XJIopa M XJOPOBOJAOPOJIa HA OPraHWU3M YeJIOBeKa. BakHeWIne XJIOPHUAbl U MX HAXOXJEHHE B
MIPUPOJIE.

OOmass  xapaktepuctuka 31eMeHTOB VIA-rpymmbl.  OCOOEHHOCTH  CTPOEHHMSI  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYecKue CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIUKA KUCIOPOJAa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KHUCIOT M crenuduyueckue). XUMHYECKUEe pPeakluu,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COeOUHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl



COCTMHCHUSIMU CEpbl (KUCIOTHBIE MTOXIH, 3arpsS3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €To
MpeI0TBpAICHUSI.

OO0mast xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEePHBIC
CTCTICHH OKHCIIEHUSI. A30T, paCpOCTpaHEHUE B MPUPOJIE, GU3NICCKUE U XUMHUECKHUE CBONCTBA.
KpyroBoport azora B mpupojie. AMMHAK, €r0 GU3NIECKUE M XUMUIECKUE CBOWCTBA, TIOTyYeHUE U
npumenenne. Conu aMMOHMS, WX (QU3NYECKUE M XUMUYECKHE CBOWCTBA, NpPHUMEHEHUE.
KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MOIy4eHHe, QU3HUECKUue U
XUMHYECKHE CBOWCTBA (0OIIME KaK WPEACTABUTENs Kiacca KHUCIOT W CIEHU(PHUECKUE).
Wcnonp30oBaHue HHUTPATOB M COJCH aMMOHHsS B KayeCTBE MHHEPAIBHBIX YIOOPCHHIA.
XUMHUYECKOE 3arpsi3HEHUE OKPY)KAIOLICH Cpelbl COSAMHEHUSMH a30Ta (KHCIOTHBIC JOXIH,
3arpsi3HEHUE BO3/yXa, MOUYBBl U BOA0EMOB). Docdop, amioTpornHble Moaudukanuu Gocdopa,
dbuznueckue u xummuueckue cpoiictsa. Okcun pocdopa (V) u dhocdhopnas kucnora, pusudeckue
U XHMHYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue (ochaToB B Ka4ecTBe MHUHEPATbHBIX
yI0OpeHHil.

OO0mass  xapakrepuctuka 21eMeHTOB [VA-rpynmnel.  OCOOCHHOCTH  CTPOCHHSI ~ aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALINM, PACIPOCTPAHEHHUE B
npupoze, pusmueckue 1 XUMUIeCKne cBoiicTBa. Axcopomus. Kpyropopor yriepoaa B mpupoe.
Okcuapl yraepoaa, ux Gu3nuecKue U XMMHYECKUE CBOMCTBA, ACHCTBUE HA KUBBIE OPTraHU3MBI,
HOJIyYeHHE U MPUMEHEHHEe. JKOJIOTHUYeCKHe mpo0sieMbl, CBsi3aHHbIe ¢ okcuaoM yriaepona (1V),
TUIOTE3a TI00AIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3 deKkT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKUE M XUMHYECKHE CBOMCTBA, NOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakiuss Ha  KkapOoHar-uoHbl. lcmonmp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH U CETLCKOM XO3SHCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKHX BEILECTBAX KAK O COCAMHEHUSX yriepona (MeTaH,
3TaH, ATUJIEH, alleTWIEH, 3TaHOJ, TIJIMLEPUH, YKCyCHas Kuciota). IIpupogHble HCTOUYHUKH
YTJI€BOAOPOAOB (Yroib, MPUPOAHBIN ra3, HePTh), IPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHUpax, OEIKax,
yIJIeBOAAX — W WX POJHM B JKU3HU deJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usndeckne U XUMUYECKHE CBOWMCTBA, MOITy4YeHUEe M TpuMeHeHue. CoeqrnHeHus
KpeMHus B npupoae. O0ue npencrasienust 00 okcuae kpemuus (IV) u kpemHueBoit kuciore.
Cunmkartel, WX HCIOJIB30BaHWE B OBITY, B TNPOMBINUICHHOCTH. BakHeimme cTpouTenbHbIe
MaTepuaybl: KEepaMHKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGmembl Oe3omacHOTO
UCTIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HH.

XUMUYECKUN SKCIIEPUMEHT:

U3ydeHHe o00paslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSHOW KHUCJIOTHI, IPOBEIECHUE
KaYeCTBEHHBIX peaKkIUil Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TaJloT€HOB M MX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HaKOMJICHHE ¢ o0pasumamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUJCOMATEpHUaoB), HaOMIOfeHUEe Tpoluecca OOYrMMBaHUS — caxapa IOX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, N3yUYeHHE XUMHUECKUX CBOICTB pa30aBICHHON cepHOU



KHCJIOTBI, TIPOBEJICHNE KAaYECTBEHHOW peakIMM Ha Cyiab(paT-nOH M HAOIOJEHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MO’KHO MCITOJIb30BaHKUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpEHMIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IMPOBEACHUE
Ka4eCTBEHHBIX pEAaKIMd Ha HMOH aMMOHHMA M (ocdar-uOH M H3ydYeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM A30THOM KHUCIOTHI ¢ MeAbIO (BO3MOKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), W3Y4YE€HHE MOJENeH KPUCTAUIMYECKUX PEIETOK anMasa,
rpaguTa, (¢yuiepeHa, O3HAKOMIIEHHE C HPOLECCOM aAcOpOLMM PacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, Nojdy4eHue, CoOupaHue, paclo3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEIACHHWE KAYeCTBEHHBIX PEaKlUWi Ha KapOoHAT U
CHWJIMKaT-UOHbl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUs, O3HAKOMIIEHHE C MPOIyKIHUEH
CUJIMKAaTHOM IPOMBIIIICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETAJUIbl U UX COETUHEHUS.

Mertamisl 1 uX COCANHCHUA

OO01mas XxapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METAJVIOB Ha OCHOBAHWM UX IOJIOXKEHHS B
[Tepuognueckoil cucrteMe xumMuyeckux siaeMmeHToB [[. M. MeHneneeBa M CTPOEHHS aTOMOB.
Crpoenue MmetayioB. MeTamuinueckas CBA3b M METaUIMYECKas KPUCTAUIMYECKas PEIETKa.
DNEeKTPOXUMUYECKUN Pl HampspkeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaiioB. O6mue crocoOb! nmosydeHus MetaioB. [IoHsATHE O KOPPO3UU METaJIJIOB, OCHOBHbIE
crocoObl 3aluThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

]_HenquLIe MCTAJJIbI: TIOJOKCHUC B HepHOﬂquCKOﬁ CUCTEMEC XHMMHUYCCKHX 3JJICMCHTOB ]_I
. MeHI[eJ'IeeBa, CTPOCHUC HUX AaTOMOB, HAXOXIACHHUC B IPUPOIC. dusznyeckne U XHMHUYECKHUE
CBOMCTBaA (Ha MMpUMEPEC HATPUA U I(aJ'II/IH). OKCI/I)IBI U TUAPOKCUIABI HATPHUA U KaJIUA. HpI/IMCHeHI/Ie
IIEJIOYHBIX METAINIOB U UX COCIUHEHHI.

[[{enouHo3emMenbHBIE METAJIBI MArHUW M Kaiblui: nonoxeHue B llepuoamueckoil cucreme
xuMuueckux snemeHtoB . M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIEHUE B NPUPOJIE.
®u3nueckue U XMMHUYECKUE CBOMCTBA MarHus M KalbliMs. BaxkHelmne COeIUHEHHUs KalbIus
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenne B llepuogumueckod  cucTeME  XUMHUYECKHX  3JIEMEHTOB  /JI.
N. MenneneeBa, CTpOGHHE aroMa, HaXOXKJICHUE B npupone. PuU3NUECKHUE U XUMHUYECKHE
CBOMCTBa amtoMUHUS. AMGDOTEpPHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA aTFOMUHHS.

Kenezo: nonoxenue B Ileproguueckoit cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTPOEHUE aTOMa, HaxOoXJeHue B mpupoae. duznueckne U XUMHUYECKHE CBOMCTBA JKEJE3a.
Oxkcuppl, runpoxcuasl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U MOJTyYEHUE.

XUMUYECKU IKCIIEPUMEHT:

O3HaKOMJICHHE ¢ OOpa3llaMH METaUIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOWCTBAMH, U3Yy4YEHHUE
pEe3yJNbTaTOB  KOPPO3MM  METAUIOB  (BO3MOJKHO  MCIOJIB30BAaHUE  BHUAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCUAA KAIBLUS U HATPUs ¢ BOJON (BO3MOXHO HCIOJIH30BAHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B



KHACIOpoA€  (BO3MOXHO  HCHOJb30BAHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  IPOTEKAHUSA
KaueCTBEHHBIX PEaKlMii Ha MOHBI: MarHus, KajlblKs, aIIOMUHUS, LIMHKa, xene3a (I1) u xeneza
(II), meu (II), HaOmroieHUE U OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KU M KaJbLus (BO3MOXXHO HCIIOJIb30BaHUE BHICOMATEPUANIOB), HCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH]IA IMHKA, PELIEHHE SKCIEPUMEHTAJIbHBIX 3a7a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COSIUHEHUS».

XHUMHA ¥ OKpYXKarolas cpena

BemecrBa u Marepuansl B IIOBCEJIHEBHOW JXU3HM 4YEJIOBEKAa. be30NacHOe HCIOJIb30BaHUE
BEIIECTB M XHMHMYECKHX peakuumii B ObiTy. IlepBas momoms mpu XUMHUYECKHX OXKOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyXarolled cpeabl (ImpelenbHas J0MyCcTUMasi KOHLEHTpauus
Beulects, nainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

XUMUYECKUN SKCIIEPUMEHT:
u3ydeHue o0pas3IoB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUaIbl).
MexnpeaMeTHbIe CBSI3U

Peanuzanus MeXnpeaMeTHbIX CBA3E€H MPU M3YYEHMHM XMMHMH B 9 Kilacce OCYILIECTBISIETCS Yepes3
UCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHbBIX MOHATUH, TaKk M TMOHATHUH, SBISIOIUXCS
CUCTEMHBIMU I OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmre ecTeCTBEHHO-HAyUYHbIE TOHATHSA: HAy4dHbIH (DaKT, THMOTE3a, 3aKOH, TEOPHs, aHaJHU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN () PeKT, TEXHOTOTHS, MaTepHAIIBI.

®usnka: MaTepus, aroM, OJJEKTPOH, MpPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIJaBbl, (U3MYEeCKHe BEIHMYUHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE€3/1b1, COIHILE.

buonorus: ¢orocuntes, npixaHue, Ouochepa, 3KOCUCTEMa, MHHEPAJIbHBIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOABI, MOJIE3HbIE HCKOMAeMbIe,
TOIUINBO, BOJIHBIE PECYPCHI.

2. ITAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS ITPOT'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3VIJIbTATHI

JInaHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMBbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs JOCTUTAIOTCS
B X071 00yUeHMsI XUMHMHU B €IMHCTBE Y4€OHON M BOCIIUTATEIBHON JESITEIbHOCTH B COOTBETCTBUI
C  TPaJUIMOHHBIMH  POCCHUHCKUMH  COLMOKYJIBTYPHBIMH ¥  JTyXOBHO-HPAaBCTBEHHBIMU



HCHHOCTAMU, IMPUHATBIMHU B O6H.[€CTB€ ImpaBujIaMM WM HOpMaMHM IIOBCIACHUSA U CHOCOGCTBYIOT
nmponeccamMm CaMOITIO3HAHUA, CaMOPAa3BUTHA U COLIMATIU3 AU 06yqafom1/1xc;1.

JImyHOCTHBIE PE3YIBTATEI OTpaXKarOT T'OTOBHOCTH o6yqa}omnxc>1 PYKOBOJACTBOBATHCA CHCTEMOH
MNO3UTHUBHBIX HNCHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paCclIMpCHUC ONbITa ACATCIBHOCTH Ha et OCHOBC, B
TOM 4HUCJIC B HaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUS:

[ICHHOCTHOTO OTHOLICHHS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H HAyYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOIo OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOH MH(GOpMAIKEH O MEePeIOBbIX JOCTIIKCHUSIX U OTKPBITHIX
MHUPOBON U OTEUECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rPaXIaHCKOTO BOCITUTAHHMS:

MIPEACTABJICHUS O COLMAIbHBIX HOPMAaX U MPaBUjIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, y4eOHOHMCCIEA0BATEIbCKOM,
TBOPUYECKON M JpYrux BHAAX JAESITEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOW COBMECTHOM
JeSITEIbHOCTH TIPU BBITTOJIHEHUH YY€OHBIX, MTO3HABATEIBHBIX 33/1a4, BHITOJTHEHUHA XUMHUYECKUX
OKCIEPUMEHTOB, CO3JIaHMH y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOINOHHMAHHIO U
B3alMOIIOMOLIM B IpOLECCE 3TOM yuyeOHOW JeATEJIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHILEH C IO3ULMU HPABCTBEHHBIX W IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIIEICTBUI MIOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MMO3HAHHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMHUYECKOM peaklnu, COOTBETCTBYIOILIUE
COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKU W COCTABIAIONIMEC OCHOBY IJId IMOHHMMAaHUS CYHIHOCTH
Hay‘-IHOI\/'I KapTHUHBI MHpa, MMPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUSA IMPUPOIDI,
B3aMMOCBA35X 4YEJIOBEKAa C MPUPOAHOM CpeAod, O pOJIM XUMHM B TIO3HAHMM OTHX
3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HaNpaBJICHHbIE HA TIOJYyYEHHWE HOBBIX 3HAHUM TI0 XUMHH,
HEOoOXOoauMBbIe 11 OOBSCHEHUS HaONI0IaeMBbIX TMPOILIECCOB U SIBICHUMN, MO3HABATEIHLHOM,
MH(OPMAIIMOHHON U YUTATEIhCKOM KYIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CPEICTBAMHU
UH(OPMALIMOHHBIX TEXHOJIOTHI;

HHTCPEC K 06y‘{CHI/IIO N II03HAaHHIO, J'IIO603H8.TCJ'IBHOCTB, FOTOBHOCTh U CIOCOOHOCTh K
CaMOO6p8.30BaHI/IIO, HpOCKTHOfI U HCCIEI0BATEIbLCKOM ACATCIIBHOCTH, K OCO3HAHHOMY BBI60py
HAIlpaBJICHHOCTHU U YPOBHHA 06yqu1/151 B IlaJ'IBHeﬁIJ.IeM;

4) popMUpPOBaHUS KYIBTYPHI 310POBBSI:

OCO3HAHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKM Ha
30pOBBI  00pa3 KMU3HM, OCO3HAHME TIOCIEJACTBUA U HENPHUATUE BPEAHBIX IPHUBBIYECK
(ynorpeOyieHUsI aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS MPaBUI
0€30IaCHOCTH ITPU OOPALIEHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TpyA0BOTO BOCIIMTAHUS:

UHTEpEC K MPaKTHUECKOMY M3y4EeHHIO MPo(eccuil U Tpyna pa3IMyHOro pojia, yBaKEHHUE K TPYAY
U pe3yibpTaTaM TPYAOBOH AEATEIBHOCTH, B TOM 4YMCIE Ha OCHOBE NPUMEHEHMS IPEIMETHBIX
3HAaHMW 10 XHMMHH, OCO3HAHHBIM BBIOOp WHIUMBUIYaJIbHOW TPAEGKTOPUU IHPOJOIIKEHUS
o0pa3oBaHusl C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopEeCCHOHATBHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHATLHON Cpeie;

6) 3KOJIOTHYECKOr0 BOCIIUTAHHS:

9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE
e CylecTBOBaHMs, IOHUMAaHHWE IIEHHOCTH 3J0pOBOrO M ©Oe3omacHOro oOpasza KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIIUSAX, YIPOKAIOIINX 3TOPOBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, TOJIy4aeMble MPH HU3YyYEHUU XUMHUH, IS pEIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYSCKUX MPOOJIEM H IMyTeH MX PEIIeHUs
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJCTBOBAaTbCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOMN MPAKTHKE.

METAIIPEJJMETHBIE PE3VYJIbTATDI

B cocraBe wMmeTanpenMETHBIX pe3yJAbTATOB BBIACISIOT 3HAUYUMbBIE JUISI  (POPMUPOBAHHUS
MHUPOBO33pEHHUS OOICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOIIeCC, SKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS
ba3oBrle mornueckme qeMCcTBHUS:

YMEHUS HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS MPU OCBOCHUH 3HAHWN: PACKPHIBATH
CMBICI XUMHUYECKUX TIOHSATHH (BBIACHATh WX XapaKTepHblE TMPU3HAKHU, YCTAHABJIMBATH
B3aMMOCBSA3b C JAPYTUMHU TOHSTHSMH), KCIIOJIb30BAaTh IMOHATHS IJi1 OOBACHEHUS OTAEIbHBIX
GbakTOB M SBJICHMH, BHIOMpPATh OCHOBAHUS U KPUTEPUU IS KIACCUPHUKAUU XUMHYECKUX



BE€IICCTB U XHUMHYCCKHX peaKuHﬁ, YCTaHaBJIMBaTb INPUYUHHO-CICACTBCHHBLIC CBA3U MCKIY
00BbEeKTaMu HU3YUCHUA, CTPOUTH JIOTMYCCKUEC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, I10
aHaJIOI‘I’H’I), JAC€J1aTh BBIBOJbI M 3aKJIFOUCHU A,

YMEHHME IMPUMEHATh B IPOLECCE IMO3HAHMSI TMOHATUSA (IIPEIMETHBIE M METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH MIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHu4Yeckass (GopMylna M YpaBHEHHE XHMMHUYECKOH pEakUuu — NpU pPElIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHUX MOJEIBbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIECACTBEHHBIE CBS3U U
[IPOTUBOPEYHS B U3YYaEMBbIX IIPOLECCaX U ABJICHUIX.

ba3zoBrlie uccienoBaTebCKue JSUCTBUS:

YMCHUEC HCIIOJIL30BAaTh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA, d TAKKC B
Ka4yC€CTBC OCHOBBI AJIA (1)OpMI/IpOBaHI/IH TUIIOTE3bI 110 IIPOBCPKE IMPABHUIIBHOCTH BBICKA3bIBACMbIX

CYXKJICHUH;

IpUOOpETEHUE OMbITa MO IUIAHUPOBAaHUIO, OPraHM3allMM U IPOBEIEHUI0 YYEHHUYECKUX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/I0M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS W BBIBOJBI IO pe3yibTaTaM IHpPOBEAEHHOTO OIIBITA,
UCCJIEIOBaHMsl, COCTABIIATh OTYET O MPOEIaHHON padore.

Pabota ¢ uadopmanueii:

yYMEHME BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO PA3IUYHBIX BUJOB U
dopM mpesacTaBieHUs, MOIY4aeMYI0 U3 Pa3HbIX UCTOUYHUKOB (HAay4yHO-MOMYJISIpHAs JUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE IMOcoOUs, pecypchl IHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE TMPHUMEHATh pPa3IMuHble METOJbl M 3alpOChl MPH IMOMCKE W OTOOpe MH(pOpPMAaLUU U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS Yy4EOHBIX U MO3HABATENIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUIAa, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHE UCIONb30BaTh W aHAJIW3WPOBATh B TMpOIECCe Y4YeOHOM © HCCIIeIOBATEIHCKON
JeATeTLHOCTH HH(GOPMAITUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X03sIICTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYKaroIIel TPUPOTHON CPEIBI.

KomMMmyHHKaTHBHbIE YHUBEPCAJIbHBIC YUeOHBIE IEHCTBUS:

YMEHHsI 33J]aBaTh BOMPOCH (B XOJe AUayiora u (Wiu) AUCKYCCHH) O CYIIECTBY OOCYKAaeMoi
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKECHHSI OTHOCUTEIHHO BHIMIOTHEHUS MTPEII0KEHHON 3a/1a4;



YMEHUS TIPEJCTABIATh TOIYYCHHBIC PE3yJIbTaThl MMO3HABATEIBLHON ICSATEIBHOCTH B YCTHBIX U
IMUCBbMCHHBIX TCKCTax; ACJIaThb MNPC3CHTALUIO PC3YJIbTATOB BbIINOJIHCHUA XHUMHUYCCKOT'O
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1A0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHsSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW II03HABATEIBHOU U
HCCIIEIOBATEIbCKON JICATEIIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
Oo0IIMX WHTEPECOB W COTJIACOBaHWS MO3UIMH (0OCYKIeHHsS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHEHHOW pabOThI U IpyTue).

PerynaruBHbie yHUBEpCaIbHBIE YI€OHbIE EHCTBUSA:

YMEHHE CaMOCTOSTEIIBHO ONPEAEIATh LEIU ACSITEIBHOCTH, IUIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEILHOCTH, BHIOMPATH
HanOonee dS(QQeKTuBHBIE CIIOCOOBI peUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBIIOJIHEHUM 33JaHUM C y4y€TOM IOJYy4YeHMs] HOBBIX 3HAHMH 00 H3y4daeMbIX OOBEKTax —
BEUIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O PE3yJIbTaTa 3asBJICHHON L€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIIOBUHU 3aJaHUM.

I[TPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yabTATOB 10 OCBOCHHIO  00A3aTENBHOTO  COJAEpIKaHMUS,
YCTQHOBJICHHOTO JaHHOM (exnepanpbHON pabodell MporpaMMoOH, BBIIENSAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS U CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMETHOW 005acTH «XUMUsS», BUIBl JNEATEIBHOCTH MO IOJYYE€HHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, IPeoOpPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xoniy oOydenus B 8 kiacce mpeIMeTHbIE pe3yIbTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPa’KaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSTHI: aTOM, MOJICKYJIa, XUMUYECKHI AJIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsipHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJISI XHMHUYECKOTO JJIEMEHTAa B COCIUHEHUH, MOJSPHBIH O0BEM, OKCHI,
KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIECHUS, XHUMHYECKas
peakiusi, Kiaccu(UKams peakiuil: peakiuu COCTUHEHHS, PEaKIUU Pa3NIOKEHUs, pPeaKiuu



3aMeIIeHMs], peakiiui 0OMEHa, K30- ¥ SHJOTEPMUUYECKHE PEAKIIUH, TETUIOBOK P PEKT peakiinH,
PO aTOMa, JIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, PAJANYC aTOMa, XUMUYECKas CBSI3b,
noJjsipHad M HEMOJIAPHAd KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KaTUOH, aHWMOH, PacTBOD,
MaccoBasi 10Jisl BelecTBa (MIPOLIEHTHAS KOHIICHTPAIKs) B PaCTBOPE;

WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUM U IPUMEHATD 3TU ITOHATUS IIPU
OIIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY [JISI COCTaBJCHHSI (OpPMYJ BEIIECTB W ypaBHEHUN
XUMHYECKUX PEAKIUM;

OIpesieNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSAX, CTENEHb OKHCICHMS
AIIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAIICKHOCTh BEIIECTB K OMNpEAETIEHHOMY Kiaccy
COCAMHEHUH 10 GOopMyIaM, BUJ XUMUYECKON CBSI3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHUIECKUX
COCIMHECHUSX;

packpsiBaTh cMbich [lepuoanueckoro 3akona [{. . MengeneeBa: 1eMOHCTpUPOBATH TIOHUMAHUE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKMX OJJEMEHTOB OT HX TMOJIOKEHUS B
Ilepnonnueckoi cucTeMe, 3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy I[leproandeckoil CHCTEMBl XMMHUYECKHX
AIIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «modouHas noarpynma (b-
TpyIIa)», Majble 1 0OJbIINe TIEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIe
«Ilepuonnueckass cucreMa XMMHUYecKux dieMmeHTOB JI. . MenzaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEepPUCTUKAMHU CTPOEHHS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsj s1pa, olluee
YHCII0 3JICKTPOHOB U paclpe/ieieHne UX 10 3JEKTPOHHBIM CII0SIM);

KJIaccu(UIUpPOBaTh XMMUUYECKHE 3JE€MEHThI, HEOPraHUYECKHE BELIeCTBAa, XUMHUYECKHE PEaKIH
(10 YUCITy ¥ COCTaBY YYacTBYIOIMX B PEAKIIUU BEILECTB, MO TEMIIOBOMY dPHEKTY);

XapaKTCpU30BaATh (OHI/ICLIBaTL) O6H_II/IG XMMHYECKHE CBOMCTBA BEIIECTB pa3JINUHBIX KJIACCOB,
MMOATBCPIKAAA OIIMCAaHHC npumMepamMun MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHX
XUMHUYCCKUX peaKuHﬁ;

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX Kadye€CTBEHHOTO CcoCTaBa,
BO3MOXHOCTHU MTPOTCKAHUA XUMHWYCCKUX HpCBpaIJ_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUSAX;

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MacCChbl BEIICCTB, MAaCCOBYIO OOJIHO
XUMHUYCCKOIo J3JIEMCHTA IIO0 (I)OpMy'J'IC COCIUHCHUA, MACCOBYHKO IOJIFO BCIICCTBA B pacTBOPC,
MMpOBOAUTD pacqéTm 10 YpaBHCHHIO XUMHYECKOMN pCaKknuuu;

MIPUMEHSTh OCHOBHBIC OTIEPAIlUU MBICIIUTEIBHON JIEeATEIPHOCTH — aHAJIW3 U CHHTE3, CPABHCHHE,
0000111eHIe, CUCTEeMAaTHU3AIINIO0, KIAaCCU(PUKAIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3eH
— JUIS U3Yy4YEHUs CBOWMCTB BEIIECTB M XMMHUYECKUX PEAKIMi, €CTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HaONIOJIeHWEe, W3MEpEeHUe, MOJCIHPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN );

CJIeZIOBaTh MpaBWJIaM TOJIb30BAHUS XUMHUUECKOW MOCYION U J1abopaToOpHBIM 000pYJOBaHUEM, A
TaKXe MpaBUiIaM OOpaIleHHsI C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIHUSMH IO BBIIOJIHEHUIO



71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIECTB
(BomopoJila M KHCJIOpOJa), MPUTOTOBIIEHUIO PACTBOPOB C OMNPEAEIEHHONM MaccoBOM aoseit
paCTBOpéHHOFO BCIICCTBA, IUNIAHUPOBATH W IMPOBOAHUTH XHMHUUYCCKHUC OKCIICPUMCHTLI I10
pacrno3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOUIbI0 MHJIUKATOPOB (JIAKMYC,
denondranent, METUIOPAHXK U APYTHE).

K xoHIiy o0ydenus B 9 kiacce npeIMeTHbBIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(OPMHPOBAHHOCTD y O0YHAIOIIUXCA YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIIA,
WOH, KaTUOH, AaHWOH, NPOCTOE€  BEUIECTBO,  CIO0XXHOE  BEIIECTBO,  BAJEHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHHS, XUMUYECKas peakuus, XUMUYECKas CBs3b,
TEIUIOBOM 3P PEKT PeaKIiu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP, AIIEKTPOIIUTHI, HEAICKTPOIIUTHI,
3JICKTPOJIMTUYECKAS] JTUCCOLMAIIUS, PEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTHUMbIE W HEOOpaTHMbIC PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkIu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aM(doTepHOCTh, XUMUYECKast CBsI3b (KOBaJCHTHAs, HOHHAs, METaJUIMUECKas), KpUCTAJUTMYECKas
pelIETKa, KOppO3HMS METAJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOW PpEaKLHH, MPEAEIbHO
nonyctumas konuentpanus [IJIK BemecTsa;

WUJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX IOHATHHA U IIPUMEHSATD 3TU MTOHATUSA IIPU
OIMCAHUU BELIECTB U UX MPEBPALLECHUN;

HCIIOJIB30BATh XMMHUUYCCKYIO CHUMBOJIMKY MJIA COCTAaBJICHUA (I)OpMy.H BCIICCTB U ypaBHeHI/Iﬁ
XUMHUYCCKUX peaKLIPIIZ;

OIPENENATh BAJICHTHOCTb U CTEIECHb OKHUCICHHS XUMUYECKHUX DIEMEHTOB B COEHUHEHUAX
Pa3IMYHOIO COCTaBa, MPHUHAMIEKHOCTh BEUICCTB K OINPEACIEHHOMY KIIACCy COCIMHEHHUU I10
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAIJINYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsJ]l MOHA MO0 XUMHYECKOM (opmyse, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHMM, TUIl KPUCTAUIMYECKON peIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbica Ilepmonnueckoro 3akona JI. M. MenneneeBa M JAeMOHCTpUPOBATH €ro
MOHMMAaHHE: ONMCHIBATh M XapaKTepu3oBaTh TaOnMMuHyio (opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHMX 3JIEMEHTOB: paziinyaTh MOHATHUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynmna)», Manbsle U OosibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpHIE
UMEIOTCS B TMEpPUOJUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOlee YUCIo 3JIEKTPOHOB U paclpeesieHue ux
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCIUHEHMM B IPEJENax MalblX IEPUOJOB U INIABHBIX MOATPYMII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMCIy W COCTaBy Y4YacCTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTENEHEN OKHCIEHUSI XUMUYECKHUX DJIEMEHTOB);



XapakTepu30BaTh (OMHUCHIBATh) OOIME U CHENH(PUICCKHE XUMHUYECKHE CBONCTBA IMPOCTHIX H
CJIOKHBIX BCIICCTB, INOATBCPIKAAA OMUCAHUC ITPUMEPAMU MOJICKYJIAPHBIX 1 MOHHBIX ypaBHeHI/IfI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTABJIAITh YPABHEHUS JIEKTPOJIUTUYECKON TUCCOLUALMU KUCIIOT, IEJI0YEN U COJIEH, ITOJIHbIE U
COKpAIIEHHBIC YPAaBHEHHs pEaKUii MOHHOTO OOMEHa, YPaBHEHUS PEAKIIHid, MOITBEPKIAIOLIIX
CYyILIECTBOBAHUE T'€HETUUYECKON CBSI3U MEXKy BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEaAKLIU;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTCKAHUS
XUMUYECKHX IIPEBPALLCHNM B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChbl BELIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEeHTa IOo (opMyse COEeIMHEHMs, MAacCOBYIO JIOJII0 BELIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKOU pEaKIvH;

coOuro/1aTh MpaBUIIa MOJb30BaHUsS XUMHUECKOW MOCYAO0H U 1a00opaTOpHbIM 000pyIOBaHHUEM, a
TaK)Ke IpaBuiia 00pallleHUs C BELIECTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00pAaTOPHBIX XUMHYECKHX OIBITOB IO IOJIYYEHHUIO U COOMpPAHHUIO Ia3000pa3HbIX BEILECTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOJIUTH PEAKLIMM, IOATBEPKIAIOIINAE KAYECTBEHHBIM COCTaB PAa3jIUM4HBIX BELICCTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUI-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX METaJlIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHMYECKUX BEILIECTB;

MIPUMEHSATh OCHOBHBIE ONIEPALlMHA MBICIUTEIIBHON IEATEIIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATU3alINIO, BBISIBIEHWE MPUUMHHO-CICICTBEHHBIX CBS3CH — I U3y4YeHUS
CBOWCTB BEIIECTB M XHUMHUYECKUX PpEAKIHI, €CTECTBEHHO-HAYyYHbICE METOJbl TMO3HAHUSI —
HaOII0IeHUE, U3MEpPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).






3. TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel

KommuectBo yacoB

ONEKTPOHHBIE

(dpoBkIe)

n/m Bcero | KontponbsHbie [IpakTrueckue 00pasoBaTeNbHBIC PECYPCHI
paboThI paboThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHUSA
1.1 | Xumuss — BaxHagd o00JacTh €CTECTBO3HAHUS M |5 2 Bubmnoreka 1HOK
IPAKTHYECKOM EATEILHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c

1.2 | BemecTBa 1 XUMHUYECKHE PEAKIIUH 15 1 bubnuoreka HOK
https://m.edsoo.ru/7f41837c

Wroro no pazneny 20

Pazjen 2. Baxkneiimme npeacTaBuTe/ i HEOPraHNYeCKUX BellleCTB

2.1 | Bo3nyx. Kucnopon. [lonsarue o6 okcumax 6 bubnuoreka HOK
https://m.edsoo.ru/7f41837c

2.2 | Bogopoa.IloHaTHE 0 KHCIIOTaX U COJISIX 8 1 bubnuoreka HOK
https://m.edsoo0.ru/7f41837c

2.3 | Bogna. PactBopsl. [lonsaTHEe 00 OCHOBaHUSX 5 1 1 Bbubnuoreka HOK
https://m.edsoo0.ru/7f41837c

2.4 | OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COCTUHEHUIN 11 1 1 bubnuotexa HOK
https://m.edsoo0.ru/7f41837c

HWroro no pazneny 30

Pasznen 3. Ilepnoanuecknii 3akoH u Ilepuoauyeckass cucrema xumu4veckux 3jemeHToB JI. U. MenaesneeBa. CtpoeHne aToMoB. XHMHYECKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKIIumn

3.1 | Ilepmoguueckuit 3akoH u Ilepuoanueckass cucrema | 7 bubnuotexa HOK
xumudeckux snemeHToB JI. Y. MenaeneeBa. CtpoeHue https://m.edsoo.ru/7f41837c
aToma
3.2 | Xumuueckas cBi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHEIC | 8 1 bubmmoreka HOK
peakuuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 15 bubnuoreka HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubnuoreka [HOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 5




9 KUIACC

Ne HammenoBanue pa3zaenoB 1 TeM MPOrpaMMBbI KonnuectBo yacos DNeKTpOHHEIE (undpoBsie)
/11 Bcero | KontposbHbie IIpakTrueckue o0pa3oBaTenbHBIE PECypPCHI
paboTHI paboTHI
Pa3nen 1. BemecTBO M XUMHYeCKHE PeakIUu
1.1 | IloBTopeHue u yriryOneHue 3HaHUH OCHOBHBIX pa3aenoB Kypca 8 | 5 1 Bubnuoreka HOK
KJacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIEC 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIINi 4 bubnmoreka HOK
https://m.edsoo.ru/7f41a636
1.3 DJIeKTpONUTHYIECKas aUCCOoIUanusi. XUMHUECKUE peakiuud B | 8 1 1 bubnnoreka IHOK
pacTBopax https://m.edso0.ru/7f41a636
Hroro mo paznemy 17
Paspes 2. Hemera/libl M MX COeIMHEHUSI
2.1 | OOmas xapakTepucTuKa XUMUIecKuX meMeHToB VIIA-rpynmsl. | 4 1 Bubnuoreka HOK
I"ajoreHs https://m.edsoo.ru/7f41a636
2.2 | OOmas xapakTepUCTHKa XUMHUYECKHUX dieMeHToB VIA-rpymmsl. | 6 bubnmoreka HOK
Cepa u e€ coelMHeHUS https://m.edsoo.ru/7f41a636
2.3 | OOmast xapakTepUCTHKa XUMHUYECKHX 3JIEMEHTOB VA-rpymimbl. | 7 1 Bubmuoreka HOK
A3zor, hochop 1 uX coeMHEHUSI https://m.edsoo.ru/7f41a636
2.4 | Obmas xapakTepUCTHKa XUMHUYECKUX ieMeHToB [VA-rpynmel. | 8 1 2 bubnuoreka HOK
Yriepon ¥ KpeMHHH M UX COCAMHCHUS https://m.edsoo.ru/7f41a636
Hroro o pasneny 25
Pasnes 3. MeTa/uIbl M HX COeIMHEHUSA
3.1 OO0111Me CBOMCTBA METAJLJIOB 4 Bubnmoreka 11(0)8
https://m.edsoo.ru/7f41a636
3.2 Baxuelie MeTaljibl M UX COSTUHCHUS 16 1 2 bubnuorexa IIOK
https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasnes 4. Xumusi 1 OKpy:Raomas cpesa
4.1 | BemecTBa 1 MaTepHalibl B )KU3HHU YEIOBEKa 3 bubmmoreka HOK
https://m.edsoo.ru/7f41a636
HUtoro no pazgeny 3
PesepBHOE Bpems 3 bubnuoreka OK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 68 4 7
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