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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii mMporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpasoBaTeIbHbIX opranu3amusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, oOIleH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KjaccaM U CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Yy4€OHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuMxcs, OMNpEAesseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH n3ydeHusl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib UrpatroT (GOpMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JESITEIBHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUM OOECIEUMBAIOTCA CIEHM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepiaHHUe CKIIabIBAECTCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U MOJYUYEHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHne XMMHUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHWUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a7a4a
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKW, B MPUOOIICHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus C BEeIIeCTBAMH B IIOBCETHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue o0Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JIESITENBHOCTH,

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YUYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJOBEKa. XUMUSL B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 0JIs1 XMMUYECKOTO JJIEMEHTA B COCJUHEHN.

KonunuectBo BemectBa. Moabs. MoissipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKAsl pEeaKlus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMHYeckue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuéMaMu oOpalieHust ¢ J1abopaTOpHBIM 00OPYJOBaHUEM, U3YUEHHE U OMHCAHUE
bu3UecKuX CBOWCTB 00pa3l0OB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTOM) SIBJICHUM, HAOMIOACHUE U
ONKCaHUE NPU3HAKOB NMPOTEKAHUS XMMUYECKUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
meau (I1) mpu HarpeBaHum, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyi meau (11),
U3y4YeHUE CIOCOOOB Pa3JeNeHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEAECHUE OUYMCTKH MOBAPEHHON
CONMM, HaONIOAGHHE W  ONHMCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHHE MOJEJIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHusi). Oxkcuapl. [Ipumenenue xuciopoma. CrocoOb



MOJIYYCHHUST KUCIOpoja B JabopaTopud W TPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DSHJOTEPMHUYECKHE peakliuu. TOIIMBO: yrojb M MeETaH. 3arpsi3HCHUE
BO3/IyXa, YCHJICHUE TTapHUKOBOTO A (PeKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Boiopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
1 COJIN.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yenoBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XAMUYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctM MetayuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
npeKpaleHus ropeHus (1mokapa), 03HaKOMJICHHE C 00pa31laMH OKCHJIOB M OTTMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojopoaa ¢ okcuaom meau (1) (BozamoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa3II0B BEIIECTB KOJIUIECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM A0Jen
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUJEOMATEpPUATIOB), HCCJIEIOBAHUE



00pa3I0B HEOPTraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHUS
OKPAaCKH MHJIMKATOPOB B PACTBOPAX KUCIIOT U NIENOYEH, U3YUEHNE B3aUMOJECHCTBUS
okcuna meau (1) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEUTpaJIN3aluy, IOJYyYEHUE HEPacCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33]a4 10 TEME
«Baxuelmue K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHBIE OKCHIBI
Y TUJIPOKCHUIBL.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
@uU3NYECKUNA CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanyeckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTHs Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHUTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Iponiecchbl OKMCIIeHNs U BOCCTaHOBIIEHUsI. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJb30BaHHE KakKk OOIIMX eCTECTBEHHO-HAYYHBIX



MOHSTHM, TaK ¥ MOHATUHN, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJAECNbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
HKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHE, MOJIETb, SBJICHUE.

dusuka: maTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, TIa3, (U3MYECKHE BEIUYMHBI, €JIUHULIBI
U3MEPEHMS], KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbBIE TOPOBI, TTOJIE3HBIC
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

9 KUIACC

Crexunomerpusi. BemecTBo 1 XUMH4YecKasi peakuus

Monp — eaumHnna xoiuwyecTsa BemecTtBa. Yuceno Asoraapo. MonspHas
macca.

3akoH ABoraapo. MomsipHbiii 00beM ra3a. HopmanbHble UM cTaHgapTHBIE
yCIIOBHUSL.

Pacuersl mo ypaBHeHMsIM peakuuil. Bbrunmcinenue maccel, o0bema WM
KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce, 00beMy WM KOJMYECTBY BEILECTBA
OJTHOTO W3 PEareHTOB WJIU MPOAYKTOB. PacueTsl 00BEMHBIX OTHOILEHUH ra3oB B
XUMHUYECKUX pEeaKlusx. BplumcieHne KOIMYecTBa MOJEKYJI IO HW3BECTHOMY
KOJIMYECTBY BEIECTBA.

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XUMHUYECKHUX dJIEMEHTOB /1.

. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWICTB
XAMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOAO0B, KA, KAJbIU U UX COCTMHCHUN
B COOTBETCTBHM C TIOJIO)KCHUEM »JJIEeMEHTOB B llepuoguueckonl cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBl KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU H
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMAYECKUX PeakIyii o pa3InIHbIM MpU3HaKaM (110 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIMIECTB, MO TeIioBoMy 3(dekrty, 1o
W3MEHEHUIO CTENEeHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO 0OPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.



[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peaknusX. [IOHSITHE 0 TOMOTE€HHBIX M TE€TEPOTECHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIONIME HAa CKOPOCTh XUMHUYECKOW pEaKIMU M TOJIOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocraBineHue  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE W COKpAlIEHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEHIECTB
(xJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpOLEcca AUCCOLHAIIMH KUCIIOT, HIeJI0Uel U coJiei (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIHUX
NPU3HAKK TPOTEKAHMs] peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BO[IbI), OINBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUEe, PEaKIUU Ppas3IoKEHUS,
COCUHEHMsI), pAaclO3HaBaHHE HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KaUYEeCTBEHHBIX PEAKLIU HA HOHBI, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3HUecKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTaJUlaMH, HeMeTajUlaMu, Miesnodamu). XiopoBojaopon. CossiHas KHCIIOTa,
XAMUYECKUE CBOWCTBA, IIOJIy4€HUE, IIpUMEHeHue. JlencrBue xjgopa W
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKICHUE B
IIPUPOJIE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOa



U cepbl. XuMUUecKkue cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PUIUUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xkucnoTta, GU3NIECKUE K XUMUICCKHE CBOMCTBA (00IIIHe KaK MPeCTaBUTEIS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JIKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CIoco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha CyIb(paT-HOH.
Haxoxnenue ceppl M €€ COEIMHEHUMM B NpUpOoJe. XUMHUYECKOE 3arps3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3JlyXa U BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHUE B IMPHUPOJIE,
du3nueckue U XUMHYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
¢uznyecKkue U XMMHUYECKHUE CBOMCTBA, MoJyyeHue U npuMeHenue. Con aMMOHMUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOoJydeHHe, (PU3UUECKUEe U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb30BaHuEe HUTPATOB U COJIEH AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO31ayXa, MOYBbl U BOA0EMOB). docdop, amioTponHbe
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBbHBIX Y100pEHUI.

Oo6mast xapaktepuctuka smnemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIIEHUS. Y TIEpO/l, aJFIOTPOIIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B IpUpoAe, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yriepoga B mnpupoge. Okcuabl yriepoaa, Ux (Qunyeckue u
XUMUYECKHE CBOWCTBA, JEWCTBHE Ha JKUBBIE OPraHU3MBbI, [IOJYyYEHUE U
NpUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, MX (PU3MYeCKHe M XHMHYECKHE CBOWCTBA, MOJyYEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUJICH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOJAYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: JKHUpax, OeJKax, yrieBogax — U ux
poJiMi B JKH3HM UeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.



Kpemuuii, ero ¢Qusmueckue u XHUMHUYECKHE CBOICTBa, IOJYy4YCHHE U
npumeHeHue. CoeTMHEeHHsI KpeMHHMs B pupojie. O01ure npeacraBieHus 00 OKCHuIe
kpemHust (IV) u xkpemHueBoi kucinore. CHUIMKATHI, UX HUCMOJb30BAHUE B OBITY, B
MIPOMBIIICHHOCTH. BaKHEHIIME CTPOUTENIbHBIE MAaTEpHANIbl: KEPAMHUKA, CTEKIIO,
IEMEHT, OeToH, kene300eToH. [IpoOnembl 0€30MacHOrO0  HMCMIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHue 00pa3oB HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBITHL, OTpa)Kallue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
TraJOr€HOB M WX COEJMHEHHH (BO3MOYKHO HCIIOJIB30BAaHWE BHUAEOMATEPUATIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOT€HUI0B), 03HAKOMIICHHE C 00pa3iamMu
ceppl U €€ COENMHEHUSMU (BO3MOXXHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
Ha0JII0IeHUE Tpoliecca OOYIIIMBAaHUS caxapa Mo IeHCTBUEM KOHUEHTPUPOBAHHOMN
CEpHOM KHCIJIOThI, U3YYEeHUE XUMUUYECKHX CBOMCTB Pa30aBIEHHON CEPHOM KUCIIOTHI,
IIPOBEICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE MTPU3HAKa €€
POTEKaHUs, O3HAKOMJIEHUE C (PU3UYECKMMU CBOWCTBaMH a30Ta, ¢ochopa U HUX
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3liaMy a30THBIX
U GocopHBIX yAOOpEeHUH, NOJyyeHUE, cOOUpaHUe, paclo3HaBaHUE U U3YyYEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUANIOB), H3YYEHHE MOJeNeH KPUCTAUIMUECKUX PpEeIETOK anMasa,
rpaduta, QymiepeHa, O3HAKOMIICHHE C IPOIECCOM aJcoOpOIHMH pPacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTUBOTras3a, IOIYUYEHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOWCTB YIJIEKUCIIOrO rasa, MpOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3a7ad 1Mo Teme «BaxxHelnme HemeTabl U HX
COEJIMHEHUSD.

MeTtasibl U MX COeAUHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTauoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI MX 0T KOppo3uu. CriaBsl (CTallb, 4yTYH, JIOPATIOMUAHUIMA, OPOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.



[lenounsie metamnel: nonoxenue B llepuoguueckon cucremMe XMMHYECKHX
sanemeHToB . 1. MenneneeBa, CTpoOeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi M Kaius. [IpuMeHeHHne IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHMid MW KalbLMH: IIOJIOXKECHHE B
[lepnognueckon cucremMe xuMudeckux anemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHHE B Ipupojie. PU3NUEeCKue U XUMUYECKHE CBOWCTBA MarHusi U
Kanblus. Baxkneime coequHeHUs KalnbIus (OKCHI, TUIPOKCHI, colin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, cTpoeHHuE aToMma, HaxOXKICHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THUAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAaHHWE BHUACOMATEPHUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOliecca TOPEHUS KeJie3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHUs, KaJIbIIKs, aTIOMUAHUS, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE MPOIECCOB OKpaIWBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUA [IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «Baxueiimme
METAJLTBI U UX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM KXW3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeld cpeapl (MpelesbHas IOMyCcTUMast
KOHIIEHTpaius Bemiects, nainee — [1/IK). Ponb xuMuu B pelieHnn 3K0JIOTMYECKUX
poOoaem.

Xumuueckuii IKcnepumenm:



u3ydeHrue o0paslioB MaTepuasoB (CTEKJIO, CIUIaBbl METAIIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mesicnpeomemmuuwle céa3u

Peanm3amus MeXIpeaIMETHBIX CBsI3ed MpH M3YYCHWH XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMUX eCTECTBEHHO-HAyYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DAaKT, rUmoTe3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KIacCUpUKalusi, TEePUOJANIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJIEb, SIBICHHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: MmaTepusi, aTOM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOTIHI,
PaINOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUIN 3aps, IPOBOTHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CruiaBbl, (U3MUECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢orocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yibTaTbl OCBOCHUS MPOTrpaMMbl  OCHOBHOIO  OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOyYEeHHS XHMHH B €IUHCTBE Y4YEeOHOW W
BOCITUTATEILHOU ACSITEIBHOCTH B COOTBETCTBHUU C TPAJAUIMOHHBIMU POCCHHUCKAMU
COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHSATHIMU B
oOlIecTBe TMpaBWIaMd M HOpPMaMU TIOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMATIA3AIIMN O0YYAIOIINXCS.

JInyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh oOyyJarommxcs
PYKOBOJICTBOBATHCS CUCTEMOM IMO3UTHBHBIX IICHHOCTHBIX OPUEHTAITUHN M PACIITUPCHIEC
OTIbITA JICSITEIILHOCTU Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy9YHOMY HACIEAWIO, TOHMMAHHMS 3HAYCHHS XUMHUYCCKOH HAyKH B KU3HU
COBPEMEHHOI0 O0OIIeCTBa, CMOCOOHOCTH BIAAETh JOCTOBEPHON HHpOpMaIuend o
MEPENOBbIX JOCTHKEHUSX U OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS] O CONUAIBHBIX HOpPMax H TMPABWIAX MEKIMIHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIEA0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JICSITEIIbHOCTH MPH BHIMIOJTHEHUN YICOHBIX,
MO3HABATENLHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKUX OKCIIEPUMEHTOB, CO3/IaHUN
y4€OHBIX MTPOCKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHHIO U B3aUMOITOMOIIU B TIPOIIecCe
ATOM y4yeOHOU JesTEeIHbHOCTH, TOTOBHOCTH OIICHHBATh CBOE TMOBEJCHHE U MOCTYMKHU
CBOMX TOBAPUIIEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XUMUUYECKON peakIuu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIINE OCHOBY
JUTSI TIOHUMaHUS CYITHOCTH HAy4YHOW KapTHUHBI MUpPaA, TPEICTaBIeHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPOIbI, B3AUMOCBSI3X YEJIOBEKA C MPUPOTHOMN CPEeIoH,
O POJIM XUMHUU B TTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATENIbHBIE MOTHBBI, HAMpaBJICHHbIE HAa TIOJYYCHHE HOBBIX 3HAHUU T10
XUMHH, HEOOXOJIHUMBIC Il OOBSICHCHHUS HAOIIOJaeMBIX TPOIECCOB M SBJICHUM,
MO3HABATENIbHOM, HWH()OPMALIMOHHOW W YHUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCIE
HAaBBIKOB  CaMOCTOSATENbHOM paboThl ¢ y4eOHbIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPOM,  JTOCTYNHBIMU TEXHUYECKUMH CpPEJICTBaMH  MH(MOPMAIIMOHHBIX
TEXHOJIOTUH;



uHTepeC K OOyYeHHI0O M TIO3HAHMIO, JIOO03HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K caM000pa30BaHMI0, TPOEKTHON U UCCIIEN0BATENLCKON eI TEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS 00y4YE€HHUS B JaJIbHEUIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3/10POBb:

OCO3HAHME LIEHHOCTH ’KM3HU, OTBETCTBEHHOI'O OTHOILIECHHSI K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 370pOBBIM 00pa3 >KW3HU, OCO3HAHHME IOCIEICTBUA M HENPUITHE
BPEAHbIX  MpHUBBIUEK  (YMOTpeOJCHUS  aJKOTOJs, HAPKOTHKOB,  KYypEHHS),
HE00XO0MMOCTHU COOJIOIEHUS ITPABHII 0€3011aCHOCTH ITPU OOPAILIEHUH C XUMUUECKUMHU
BELIECTBAMU B OBITY U peabHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPAKTHUECKOMY M3YYEHHIO Ipodeccuil u Tpyda pa3inyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYIOBOH JEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS PEIMETHBIX 3HAaHUN MO XMMUU, OCO3HAHHBIN BBIOOP MHIAMBUAYATbHON
TPACKTOPUM TPOAODKEHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHMHH, OOUIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
PO EeCCUOHATIBHON JEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUN, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 1[€1€CO00pa3HOE OTHOLICHUE K IMPUPOJIE KAK MCTOYHUKY >KU3HU
Ha 3emjie, OCHOBE €€ CyIIEeCTBOBAHMS, NOHUMAHUE LIEHHOCTU 3I0pOBOr0 U
Oe3zomacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
$uznyeCKOMY U ICUXUYECKOMY 3/10POBbIO, 0CO3HAHUE IEHHOCTHU COOJIIOICHUS ITPABIII
0e30MacHOro TMOBEJIEHUS NpH paboTe C BELIECTBAMH, a TaKXKE B CHUTyalUsX,
YTPOXKAKOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPHUMEHATh 3HAHUA, MOJydyaeMble MPU U3YYEHUH XUMUH, IS
peleHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH MPUPOJHOW CPENOM, I MOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAaHUS  IJO0AJIbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTel HX peUIeHHs] MOCPEICTBOM METOAO0B XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YJbTATOB  BBIACISAIOT 3HAYUMBIC IS
(dbopMUpOBaHNS MUPOBO33pEHUS OOIIEHAYYHbIE TOHATHSA (3aKOH, TEOPUS, MPHUHIIMII,
runoresa, (pakT, cucTeMa, MpoLecc, SKCIEPUMEHT U IPYTOe. ), KOTOPbIE UCTIONb3YIOTCS
B €CTECTBEHHO-HAY4YHbIX yUE€OHBIX MPEeIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUMN U3 ATUX
npeaMeToB (popMHpPOBaATh MPEACTABICHUE O LIEIOCTHON HaydyHON KapTUHE MHpa, U
yHHUBEpCcajbHble yueOHbIe JAeicTBHS  (ITO3HABATENbHbIE, KOMMYHUKAaTHUBHBIE,
pEeryJiaTUBHBIE), KOTOpble  oOecrmedynBarOT  (HOPMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU NESTEIBHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

15



ba3oBble JJoruyeckue 1eMcTBUA:

YMEHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS TPU OCBOCHUU 3HAHUN:
PACKpbIBaTh CMBICI XUMHYECKUX MOHSTUH (BBIIEHATh UX XapaKTEpHbIC MPU3HAKHU,
yCTaHaBJIMBAaTh B3aMMOCBSI3b C JAPYTUMH MOHSATHSAMH), HUCIOJIB30BaTh MOHATHUS IS
OOBSICHEHUS OTJICIbHBIX (DaKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS M KPUTEPUU JIJIS
KJacCU(PUKAIMA XUMUYECKUX BEIIECTB W XUMHUYECKHX PEaKIWid, YCTaHABIUBATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH M3YUYEHUS, CTPOUTH JIOTUUECKUE
paccyxaeHus (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJOTHH), JACNaTh BBIBOABI U
3aKJIFOUYCHUS;

YyMEHHE TIPUMEHSIThL B TIPOIlECCe TMO3HAHUS TOHATUS (TIpeAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJICIHU, WCIOIb3YyEMbI€ B XHUMUH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICJIbHBIEC TPEACTABICHUS —
XUMHUYECKUH 3HAaK (CHMBOJ DJJIeMEHTa), XuMuueckas GopMmylla U ypaBHEHHE
XUMHUYECKOM peaKIuu — IIPH PEIICHUH YyueOHO-TT03HaBaTEIbHBIX 3a/1a4, C YIETOM dTUX
MOJICJIBHBIX MTPEACTABICHUN BBISIBIIATh U XapaKTEPU30BATh CYLIECTBCHHBIC NMPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHMUYECKUX BEIIECTB U XUMHUUECKUX DPEAKIIMi, BBHISBIATH
oOIllue 3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHbIC CBS3M U MPOTHUBOPEUUS] B
M3y4aeMbIX ITPOLIECCAX U SIBJICHUSX.

ba3oBble ncciieoBarTe/IbCKHe AeiCTBUS.

YMEHHUE MCIOJIb30BaATh IOCTABJICHHBIE BOMPOCHI B KA4€CTBE HWHCTPYMEHTA
MO3HAHUS, & TaK)KE B KQU€CTBE OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHWIO, OpPTaHM3allMk W IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoJgaTh 3a XO0JOM IIporiecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (HOpMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3YJIbTATAM MPOBEIEHHOTO OIBITA, UCCICAOBAHUS, COCTABIATH OTUET O
poJieIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpaTh, AaHAJW3UPOBATh W MHTEPHPETHUPOBATH HH(POpPMALIIIO
Pa3IMYHBIX BUAOB U (OPM MPEICTABJICHUS, MOJIYyYaeMYyI0 W3 Pa3HbIX HUCTOYHUKOB
(Hay4HO-TIONYJISIpHAsS IUTEpaTypa XUMUUYECKOTO COJep KaHus, CIIPaBOYHBIE TTOCOOUSI,
pecypcbl IHTEepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEYMBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;

YyMEHHUE TPUMEHSTh Pa3IMUHbIC METOJAbl M 3alpoChl MPU TIOUCKE U OTOOpE
nHpOpMaIlMu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THUIA, MPUOOPETEHUE OTMbITA B
o0JaCTH  WCTOJB30BaHMS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOW AKTHBHOI'O HMCIIOJBb30BAHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (GopMy TpeAcTaBieHUs HHPOpMAIUU U
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WJUTIOCTPUPOBATH PEIIAEMbIE 3a/1a41 HECIIOKHBIMU CXEMaMU, TuarpaMMaMu, IPYyTrUMH
dbopmamu rpadKu U UX KOMOUHAITUSIMU;

YMEHUE HCHOOJB30BATh W  aHAIM3UPOBATh B  Ipolecce ydyeOHOU U
MCCJIEIOBATENLCKOM JIEATEIbHOCTH WH(MOPMAIUMI0O O BIMSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO X035IIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIEeH MPUPOTHON CpEbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IelCTBHS:

yYMEHHUS 3aJ1aBaTh BOIPOCHI (B XOJie Auajora u (WiM) IUCKYCCUU) MO CYIIECTBY
oOcyxnaemMol TeMbl, (GOPMYIMPOBATh CBOM  MPEIJIOKEHUS  OTHOCUTEIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS NIPEJICTABIIATH MOJIYyYeHHbIEC PE3YJIbTAThl MO3HABATEIBLHOM JETEILHOCTH
B YCTHBIX U MUCBMEHHBIX TEKCTAX; JI€JIaTh MPE3CHTAIMIO PE3yJIbTATOB BBINOIHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1a00paTOpHOTO OINbITa, JIA0OpaTOPHOW pPabOThI MO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJILHOM U UCCIIEIOBATEILCKON JEATEIbHOCTU MPU PEIICHUH BO3HUKAIOIINX
po0JIeM Ha OCHOBE yué€Ta OOLIMX MHTEPECOB U COTJIACOBAHMS MO3UILIMK (00CYKIECHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMbDY, KOOPAWHAIUS COBMECTHBIX JCHCTBUIA,
OTIpeJICJICHNE KPUTEPUEB IO OIICHKE KaueCTBa BHITIOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE NeiCTBUS:

YMEHHUE CaMOCTOSTENIbHO OMNpENeNaTh 1eNd JAeSITEIbHOCTH, IUJIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJUPOBATh W TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTh, BbIOMpaTh Hambosee d(PPeKTUBHBIC CMOCOOBI PEIICHUsS YUYEOHBIX U
MO3HABATENbHBIX 3a/la4, CaMOCTOSITEIbHO COCTaBJISITh WM  KOPPEKTHUPOBATH
MIPEIIOKEHHBIN AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUHN 3aJaHUN C YUETOM MOJIYUYECHUS
HOBBIX 3HaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OICHUBATh
COOTBETCTBHE MOJYYEHHOI'O PE3yJIbTaTa 3asBJICHHON LEIH, YMEHUE UCIIONb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3a/IaHU.

MNPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOECHUIO 00513aTE€ILHOT0 COACPKAHNUS,
YCTaHOBJICHHOTO JaHHOU (peepanbHON padodelt MporpaMMoit, BIACISIOT: OCBOSHHBIE
00y4JaromMuMHCs Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUM, crieIuDUIeCKre IS
MPEAMETHON 00J1acTh «XUMUS», BUABI JEATEIHHOCTH 10 TTOJIYICHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTaluu, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX y4E€OHBIX WU
HOBBIX CUTYaIlUsX.

K xoHiy oOydeHus B 8 kJiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIA:

® pacKphIBaTh CMBIC] OCHOBHBIX XWMHUYECKHX TOHATHHA: aTOM, MOJICKYJa,

XUMHUYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh
(oIHOpO/HAsT M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAsl U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
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MaccoBas JIOJII XUMUYECKOTO JJIeMEHTa B COCIUHECHHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJb, JJIEKTPOOTPUIIATEILHOCTh, CTEICHb
OKHUCJICHHS, XHMHYECKas peakmus, KiIacCU(pUKAIMS pPEaKIuid: pPeaKIuu
COCJIMHEHHUS, PEaKIIUU Pa3NIOKEHUsI, PEaKIMK 3aMELICHUs, peakuu oOMeHa,
HK30- U DHJIOTEPMHUUECKHUE PEaAKINH, TeTIOBOM 3D PeKT peakiuu, iApo aToma,
ANIEKTPOHHBIN CIIOM aroMa, aTOMHasi OpOuTalb, paJuyCc aroMa, XUMUYecKas
CBSI3b, MOJSIPHAS U HEMOJISIpHAS KOBAJICHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH,
KaTHMOH, aHHMOH, pacTBOp, MaccoBas JOJs BelmlecTBa (TPOLEHTHAs
KOHIIEHTpAIMs) B pacTBOPE;

WUIKOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHIATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
MCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJI1 COCTaBJICHUs (POPMYJT BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

OMPENENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX,
CTEIEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAJIC)KHOCTD
BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIMHEHUU 1o GdopmyaaMm, BUT
XUMHUYECKOM CBsI3M  (KOBaJeHTHass W HWOHHAas) B HEOPTraHUUYECKHUX
COCIMHEHUSX;

packpeiBath cMmbicn [lepmogmueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TIEPUOJAMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX IMOJOokeHus B Ilepuogumyeckoil cucteme,
3aKOHOB COXPaHEHMSI MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

OMUCHIBATH U XapaKTePU30BaTh Ta0INUHYI0 hopmy [leproanueckoil cucTemsl
XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh TOHSATUS «IJIaBHas mnoarpymnma (A-
rpymnmna)» u «rnooounas noarpyimna (b-rpynmna)», Mmanabie U 00JIbIINE TEPUOIbI,
COOTHOCHUTH 00O3HauYeHUs, KOTOpble uMetoTcsa B Tadiuie «llepuoanueckas
cucreMa xumuyeckux osneMmeHToB [[. M. MeHneneeBa» € 4YHMCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XHMHUYECKUX DSJIEMEHTOB (COCTaB u
3apsn sApa, oOlIee YUCIO SJIEKTPOHOB U pacHpeeIeHUE UX MO 3JEKTPOHHBIM
CJIOSIM);

KJacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMHUYECKUE peakuuu (MO0 YUCIYy M COCTaBy YYacTBYIOIIUX B PEAKIUU
BEIIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, TMOATBEPIXKIas OMUCAHHWE MPUMEpPaAaMU MOJEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINA;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BOBMOKHOCTU MTPOTEKAHUSI XUMUUECKUX MPEBPAILICHUHN B PA3JIMUHbBIX
YCJIOBUSIX;
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® BBIYUCISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIDHYKO MaccChl BEIIECTB,

MacCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEHTa Mo (opMyJe COETUHECHHUS,
MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHHIO
XAMHUYECKOMN pEaKIuu;

® MPUMEHSATH OCHOBHBIE ONEPAIMU MBICIUTEIIBHOW AECATEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHrne, CUCTEeMaTU3alio, KiaccudUKaiuio,
BBISIBJICHUE IIPUYMHHO-CJIEACTBEHHBIX CBSI3€M — 1 HM3YyYECHUS CBOWCTB
BEILECTB U XUMUYECKUX PEAKIIHI, ECTECTBEHHO-HAYYHbIE METOAbI IO3HAHUS —
HaOI0/IeHNEe, M3MEpPEeHHEe, MOJCIUPOBAHNUE, SKCIEPUMEHT (peanbHbId U
MBICJICHHBIN );

® CJe/0BaTh MPAaBWIAM MOJIB30BAHUS XUMHYECKOW MOCYI0N U JIabOpaTOpHBIM
o0opyloBaHMEM, a Takke MpaBuiaamM oOOpalleHus C BeELIECTBAaMH B
COOTBETCTBHUH C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX
OMBITOB MO MOJYYEHUIO U COOMPAHUIO Tra3000pa3HbIX BEIIECTB (BOJOPOJA U
KHUCJIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHON MaccoBOM Joieit
pPacTBOPEHHOIO  BEIIECTBA, IUIAHWPOBAaTH MW IPOBOJUTH XUMHUYECKHE
DKCIIEPUMEHTBl IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIIBI0 UHAUKATOPOB (JIakMyc, heHoNndTaIenH, METUIOPAHK U JPYTHUe).

K xoHiy oOyuenus B 9 kjiacce mpeIMETHbIE PE3yJIbTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKUX NOHATUN: XUMUYECKUI JIIEMEHT,
aTOM, MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE
BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHUS,
XUMUYECKas peaKiusi, XUMHUYECKas CBs3b, TEIJIOBOUM 3((EKT peakuu, MOJib,
MOJISIPHBIN 00BEM, pacTBop, ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIIEKTPOJIMTUYECKAs] TUCCOLMALUs, pEaKlIMd MOHHOTO 0OMEHa, KaTaiu3aTop,
XUMUYECKOE paBHOBecHe, oOOpaTUMble U  HEoOpaTUMbIE  pEeaKIluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIIb,
OKHUCJIEHME W BOCCTAHOBJIEHHE, AJUIOTpOMNHs, aM(POTEepHOCTb, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas), KpUCTAJUINUECKasl PEIIETKa,
KOPpPO3HsI METAJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKON pEaKUWH, MPEAEIIbEHO
nomnycrumas konuentpauus 111K BemecTsa;

® WJUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKHX TIOHATHH U
MIPUMEHSITH ITU TTOHSTHUS MPU ONMUCAHUU BEIIESCTB U UX MPEBPAIICHU;

® HCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIsl COCTaBJICHUS (DOPMYJI BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

® ONpEIENATh BAaJEHTHOCTh U CTENEHb OKHUCICHHS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX  Ppa3IMYHOTO  COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTpeneNnEéHHOMY KIIACCy COEIUHEHHM 10 popMyiaM, BUJL XUMUUYECKON CBSI3U
(KOBaJIeHTHAsl, MOHHAs, METAIMYECKas) B HEOPraHMYECKUX COCIUHEHMSIX,
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3apsi MOHA TI0 XUMHUYECKOU (popmyIie, XapakTep cpe/ibl B BOAHBIX PACTBOPAX
HEOPTaHUYECKUX COCAUHEHUM, TUM KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;
packpeiBath cmbica Ilepuonnueckoro 3akona [J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro TOHUMAHME: OIMCHIBATD W  XapaKTEPU30BaTh
Tabnuunyio (popmy Ileproguyeckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTth MOHATUS «IJIaBHas mnoArpynmna (A-rpymma)» M «1modoyHas
noarpynmna (b-rpynmna)», wmanble u OoNbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MEPUOJUUYECKON TabiuIe, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUS aTOMOB XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o01ee YuciIo JIEKTPOHOB U paclpeieICHUE X TI0 3JIEKTPOHHBIM
CIOsIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
AJIEMEHTOB M HX COCIMHEHUI B Tpejenax MallbIX MEpPUOJOB U TJIaBHBIX
MOATPYIII C YYETOM CTPOEHHUS X aTOMOB;
KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy YYacCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIUIOBOMY 3(P(dEKTy, MO0 M3MEHEHUIO CTENECHEW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMHMCHIBATh) O0OIME U cHenuPuyeckue XUMUYECKUE
CBOMCTBA MPOCTHIX U CI0KHBIX BELIECTB, MOATBEPKAas ONMCAHUE IPUMEPAMU
MOJEKYJISIPHBIX W HWOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX
peaKLHnii;
COCTaBJISATh YPABHEHUSI JICKTPOTUTHYECKON AUCCOIMALIMM KUCIIOT, MIeJI04Yei
W COJied, MOJHBIE W COKpalI€¢HHBIE ypaBHEHUSI PEakiMil MOHHOTO OOMEHa,
YpaBHEHUS peEakiui, MOATBEPKIAAIOIMNUX CYIIECTBOBAaHWE TE€HETHUYECKON
CBSI3U MEK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKkpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKaHUS XUMHUUECKHUX TPEeBpaIlleHud B Pa3IUUHBIX
YCIIOBUSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHYECKOTO JJIEMEHTa 1O (QopMysie COeTUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XAMUYECKON PEaKIINH;
coOJiro1aTh MpaBUjia MOJIb30BAHUS XUMHUYECKON MOCY/I0N U J1abopaTOpHBIM
000pyZ0BaHUEM, a TAKXKE MPaBHUIIa OOpAIlIEHUs C BELIECTBAMU B COOTBETCTBUHU
C MHCTPYKIHUSMHU TIO BBIMOJHEHHUIO J1a00OPATOPHBIX XUMUYECKHUX OIBITOB MO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKA M YTICKUCIOTO
rasa);
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® [POBOAUTH PEAKLMH, NOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX

BEIIECTB. PACIIO3HABATH OMBITHBIM IyTEM XJIOpHUI-, OpOMHUI-, HOIHI-,
kapbonat-, Qocdar-, cunukar-, cynabdar-, THIPOKCHI-UOHBI, KaTHOHBI
AMMOHHSI W HOHBl HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHMUECKHUX BEICCTB;

IPUMEHSTh OCHOBHBIC OIEPAIlMH MBICIHTEILHON ACATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMaTH3AIIHIO, BBISBICHHE MPUYUHHO-
CIICZICTBEHHBIX CBSI3€ — JUII M3Y4YCHHsSI CBOWCTB BEIIECTB M XHUMHUYCCKHX
peaKiuii, eCTECTBEHHO-HAy4YHbIE METOJbl TIO3HAHWS — HaOJro/IeHuE,
U3MEpEHHE, MOJICIIMPOBAHUE, SKCIICPUMEHT (PEabHBINA U MBICIICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne  HaummeHoBaHue
(undposbie)
n/ pa3ieyioB U TeM Bcer  KoHTpOJbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
I NporpaMMsbI 0 ble padoThI ue padoTsl
pecypchl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
Xumus —
BakKHas 00J1acTh
€CTEeCTBO3HAHUS U Bubmorexa ITOK
1.1 . 5 2 https://m.edsoo.ru/7f418
MIPaKTUYECKOU 37¢
NEATeIbHOCTH —
YyesjoBeKa
BemectBa n bu6mmoreka [IOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakunu 37¢
Wroro mo pazneny 20
Pa3nea 2. BaxkHeiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BeleCTB
Boznyx.
KHCH?)X on Bu6morexa [IOK
2.1 PO 6 https://m.edsoo.ru/7f418
[TousiTne 00
37c
OKCHJIaxX
Bonopon.Ilonsatu bubnnorexka [HOK
2.2 € 0 KHCJIOTax 1 8 1 https://m.edsoo.ru/7f418
COJIAX 37c¢c
Boga. PacTBopsl. bubnmoreka [JOK
2.3 [TousiTne 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHSX 37c¢c
OCHOBHELE bubnmoreka [JOK
2.4 11 1 1 https://m.edsoo.ru/7f418
KJIaCChI 37c
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HEOPraHUYEeCKUX
COE€IUHEHUN

Uroro no pazneny
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Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XUuMHYECKHUX 3J1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHMTE/IbHbIC PeaKIUH

[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
cHCTeMa bu6mmoreka [IOK
3.1 7 https://m.edsoo.ru/7f418
XUMHUYECKUX 37¢
anemenToB 1. U. —
Menneneesa.
Crpoenue atoma
XumMudeckas
CBSI3b. bu6mmoreka [IOK
3.2 OkucnauTenbHo- 8 1 https://m.edsoo.ru/7f418
BOCCTaHOBMTEIIbH 37c
bIC peaKIu
bu6mmoreka [IOK
Utoro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 >
[TPOI'PAMME
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(uudgposbie)
n/  PpasiesioB U TeM Becer  Kourpoasn = IIpakTudeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakuu
[ToBTOpeHue n
yriayOnenue bu6muoreka [IOK
11 3HAHUI OCHOBHBIX 2 1 https://m.edsoo.ru/7f41a
pas3nenoB Kypca 8 636
KJ1acca
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Crexuomerpus.
KonnuecrBennbie
OTHOILIEHUS B
XHMUH,
OcCHOBHBIE
3aKOHOMEPHOCTH
XHUMHUYECKHX
peakui

1.2

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a
636

DNEKTPOITUTHUECK
ast IUCCOTTHAIIHSL.
1.3 Xumuueckue
peakuuu B
pacTBopax

Hroro no pasneny
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bubnunorexa LIOK
https://m.edsoo.ru/7f41a
636

Pa3zgea 2. Hemerasiisl "

OOmas
XapaKTEePUCTHKA
XUMHUYECKHX
a1emMeHToB VIIA-
TPYMIIBL
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2.1
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bubnuoreka [IOK
https://m.edsoo.ru/7f41a
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