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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XMMHUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOM MTPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepalibHOI paboyueil mporpaMMbl BOCITUTAHUSA
U ¢ Yy4y€TOM KOHIICHIMU TMpenojaBaHusi ydyeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTeabHBIX Oopranu3amusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENsIX, OOIIel cTpareruu
oOydeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYyYaIOIIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTEIBHOE MpeMETHOE COJIep>KaHHUe,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pazienaM M TeMaM MpPOrpamMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEALHOCTh HM3YUYEHHS XHUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHusl, a Takke TpeOOBaHUH K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIEW U3y4YeHUsl IpeaMEeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalolierocs IO OCBOCHUIO
y4eOHOTO COoJIepKaHUS.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocs, ero MpejacTaBICHUN O MaTEpPUATLHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTAaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyenne xumnu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYphI IUYHOCTH, €€ 00Iel 1 (PyHKITMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIBHOW  y4yeOHOM  JACSTENBHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CIHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOJILI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIOUXCS;



CIoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBiieHUs B OOy4YeHUMM XMMHHM OOECMEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIM  SBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEACIIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX IOHSITHI
OPTraHUYECKON XUMHH.

CrpykTypa coAepkaHus MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ uzydyeHuto. CoJepikaHHe CKIAAbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUIA O XUMUYECKOM
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHLUITY
[IOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— TMpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHS K IPYTrOMY, BBIIOJHSSA GQYHKIHUHA OOBSICHEHUS M POTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEN NMPAKTHYECKOTO MPUMEHEHHS U NOJIYYEHUS N3Y4aeMbIX
BELLECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
IIPEACTABIICHNS O XUMHUYECKOM COCTABIISIIONIECH HAYYHOW KAPTHUHBI MUPA B JIOTHUKE €€
CUCTEMHOU MPUPO/bI, IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO M METOJaM
MIO3HaHHs B Hayke. M3ydyeHue XMMHH NPOUCXOIUT C NPHUBJICUYEHUEM 3HAHMM U3
paHee HU3YYEHHBIX Y4eOHbIX mpeAMeToB: «OKpyXaromuid MHUPY,

«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMHUU MNPOUCXOAUT (OPMUPOBAHME 3HAHUNW OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEeSATEIbHOCTH YEJIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a7a4ua
y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUITNX (PAKTOB, MOHITHIA, 3aKOHOB ¥ TEOPETUIECKUX MOJOKEHUM, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



mpuoOIIEHN K HAay4YHBIM METOJlaM T[O3HAaHUS TPU W3YUYCHUH BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOM U Y4eOHO-HUCCIEA0BATEIbCKOU
JeSTEIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3Ha4YE€HHE MPUOOPENH TaKHUE LU, KAK:

— (dopmupoBaHHe HMHTEIUJIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOYy4YeHUS Ha  CHUCTEMAaTHYECKOE TMPHOOIICHHE
oOy4Jaronmxcsi K CaMOCTOSTENIbHON IM03HABATEIbHOW JIESITEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OMbITa PA3HOOOPA3HON NEATEILHOCTH, MO3HAHUS M CAMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIMX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmeld QYHKIUOHAIBHOW U E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKPYKAIOIIETr0 MHpA, WCIONB3Yysl 3HAHWUS W OMBIT, MOJTYYCHHBIE TPH H3yUYCHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOM KU3HH U TPYIOBON
NEeSATETHHOCTH;

— ¢opmupoBaHHEe Yy OOYYAOIMXCS TyMAaHUCTHYCCKUX OTHOIICHHM,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
IeJeCO00pa3HOr0 TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCHHMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOMHIIS M HANPABICHHOCTH JATBHEHUIIETO
oOy4eHwUsl.

OO111ee Yncto YacoB, OTBEAEHHBIX JUTSI U3YUCHUS XUMUW Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 wacoB: B 8 kiacce — 68 ydacoB (2 daca B
Henelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COLEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudaeckas popMyina. BaTeHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENBbHAsE aTOMHAss macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasg Macca. MaccoBasi 10151 XMAMHUYECKOT0 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Moiib. ModisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eAuHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYeCKue U XMMUUECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccuduxarms
XUMUYECKUX PeaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYI0H, MpaBuiaMu pabOThl B J1abopaTopuu U
npuéMamu oOpalieHus: ¢ J1adbopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U OMUCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJECHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMSl BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCJIOTOM) SIBJICHUM, HAOIIOICHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE kene3a ¢ pactBopom cosu meau (I1),
U3Y4YEHHUE CIOCOOOB pa3jeieHUs] CMecCed: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHMUE,
BBITIApUBaHUE, JUCTUIUIIMS, XpoMaTorpadus, MpoBeeHUEe OYUCTKH MOBAPEHHON
coiv, HaOJIOJEHWE U  ONHUCAHWE  Pe3yJbTAaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3/IaHUE MOJEIEeH MOJIEKY
(ILIapoCTepIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3agyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 3JI€MEHT U IpocToe
BelecTBO. HaxoxkaeHue kuciopona B Mpupojae, (PU3MUecKue U XUMHUYECKUE
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenme xkucnopona. CrocoOsl



MOJIy4eHHUs] KHCIIOpoja B JjabopaTopud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TernnoBoit 3¢(deKT XUMHUYECKOH peaklnu, TePMOXUMUYECKUE YpaBHEHHS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoJE,
bu3nuecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoayueHus. Kuciaotsr
U COJIH.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSI.
Ponb pacTBOpoB B Mpupojie U B KU3HU YesioBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBbIE, amM{pOTEpHbIE) U
HeconeoOpazyromue. Homenknarypa oxcugoB. Duznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHWil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWMCTBA KHUCIOT. Psn axktuBHocTm metammoB H. H. bekerona.
[Tomy4yeHue KUCnor.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJlacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHU KUCIOpOJa B BO3IyX€E, MOJIyUCHUE,
coOupaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOIoIeHue
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
MpeKparieHus ropeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3iaMu OKCHIOB U OTIMCAHHE
WX CBOMCTB, TTOJIy4eHHE, COOMpaHue, paclio3HaBaHWE U M3yUYE€HUE CBOMCTB BOJIOPOA
(ropenue), B3aumoneiictBue Bogopona c¢ okcugoM wmeau (II)  (Bo3moxkHO
UCII0JIb30BaHUE BUIEOMATEPUAJIOB), HAOIIOAEHUE 00PA310B BEUIECTB KOJIMUYECTBOM
1 ™Momb, uccineqoBaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, MTPUTOTOBJIICHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOU aoJiel
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJbI C METallaMU (HATpHEM u
KaJbliieM) (BO3MOXXHO HCIIOJIb30BaHUE BHUECOMATEPHUAJIOR),



WCccleoBaHUE OO0pa3lloB  HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOPaX KHUCIOT U IIEJIOYEH,
u3ydeHue B3aumoecTeus okcuna meau (I11) ¢ pactBopoM cepHot KUCIOTHI, KUCTIOT
C METAJUIaMH, PEaKIUi HEUTpaIu3aluu, MOJTyYEHHE HEPACTBOPUMBIX OCHOBAHUI,
BBITECHCHHE OJHOIO METayla JPyrMM W3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxkHenmume Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u lIlepuogmuyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MenneneeBa. CrpoeHnme aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIaCCU(PUKAIIMU XUMHUYECKUX dJIeMEeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE U IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuognyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u nnuaHonepuoaHas hopmsl [leproauueckoit
cucreMbl xumuyeckux dieMmeHToB . WM. Menneneesa. Ilepuoasl W rpynisl
PU3NYECKNN CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIIEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTHKa XUMHAYECKOIO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUs paJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuonnueckoro 3akona u [lepuognueckoit CUCTEMbI XUMUYECKUX
JJIEMEHTOB JJId pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — yudéHbll u
IPaKJIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (moyisipHass YW HEMOJSIpHAs) CBA3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKHUX AIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tponecchbl OkucaeHus U BOCCTAaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnepumMenm:

M3yuyeHHe OOpasloB BEIIECTB METAIOB M HEMETAJJIOB, B3aWMOJICHCTBHUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCIOT W IWIEJIOYEM, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKLIUA
(ropeHue, peakiuu pa3aoKeHUs, COSTUHECHHUS).

Mesicnpeomemmnuie ceéasu



Peanuzanus MeXNpEeIMETHBIX CBA3EH NpPU U3YYEHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4YEpe3 MCHOJIb30BAaHUE KaK OOLIMX EeCTECTBEHHO--HAYYHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKauus, [EpUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®u3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUI 3apsisi, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, Tra3, (QU3NYECKUE BEJIUYMHBI, €IUHUIIBI
M3MEPEHNUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢oTocunTes, Apxanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE OPOJIbI, TOJIE3HbIE
HCKOIIA€MBbIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XuMHYecKas peaKkuus

[lepnognueckuii 3axoH. [leproguueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB
XUMHAYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAWL, KAIBIUA U X COCAUHEHNN
B COOTBETCTBUM C IIOJIOKEHUEM DJJeMEHTOB B [lepuomnueckon cucreme u
CTPOCHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanms XuMUYecKUX peakuuid Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YyYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUUYECKHE
YPaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karammse. [loHsTHe 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHON  PEaKLUH. CocTtaBneHue  ypaBHEHMIA



OKHCJIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLUMil C  HKCIOJb30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIUALIMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
xuMHuueckoi cBsizu. Crenens nucconuanuu. CuiabHbIE U Cl1a0bIE 3JIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. Y caoBHs IPOTEKAaHUs peakluii HOHHOTO 0OOMEHa,
IIOJIHBIE M COKpauIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoOWCTBa KHUCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHHUM 00 AIEKTPOIUTHUECKON AUCCOLHUALINH.
KauecTBeHnHble peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEILIECTB — METAUVIOB U HEMETaIoB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpuA), KCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuu oT
BO3JCHCTBHUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEIOBAaHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, IpoLEcCca AUCCOLUAIIMY KUCIIOT, LIEJI0UeN U coJiel (BO3MOKHO
WCIIOJIb30BaHUE BHUJIEO MATEPHUAIOB), MPOBEACHUE OMNBITOB, HJUIFOCTPHUPYIOLIUX
MPU3HAKKM TPOTEKaHUs pPeakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajiKa,
BBIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX HTPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM (rOpeHHe, peaklMHu pPa3IoKEeHHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  IOMOUIBIO
KAueCTBEHHBIX PEAKIMi Ha NOHBI, pEHICHUE SKCIIEPUMEHTATbHBIX 33/1a4.

Hemeranibl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpUMepe Xjlopa (B3auMOICCTBIE
C MeETaJulaMM, HEMETaJUIaMH, IuejaodaMu). XiaopoBoaopold. ColisiHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, TMOJy4Ye€HUE, MpuMmeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPOJa HA OPTaHU3M 4YeJIOBeKa. BakHel e X10puabl U UX HAX0XKICHUE B
OpUPOJE.

O6mast xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OcCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (u3HUecKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIMU KHCIOPOaa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHE, (PU3HUYECKUE U
XUMHUYecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NYECKUE U XUMUYECKHE CBOWCTBA (0011IMe KaK NpeCTaBUTeNs
KJlacca KHCIOT W crnenududeckue). XUMHUUECKUE PEaklMy, Jie)Kallue B OCHOBE
IPOMBIIIEHHOTO Croco0a ModMy4YeHusi cepHOM Kuciaotbl. [IpuMeHeHue cepHOM
KUCIOThL. COM CEpHOM KUCIOTHI, KAUECTBEHHAs PEaKIIMs Ha



cynbdaT-uoH. HaxoxzaeHue ceppl M €€ COEIWHEHUN B Mpupoge. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacHpOCTpaHEHHE B MPHUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiictra. KpyroBopot azora B npupoje. AMMHAK, €TO
¢uznyeckue U XMMHIECKUE CBOMCTBA, OMyYeHUe U nmpuMenenne. Coiau aMMOHus,
uXx pU3MUYECKUEe U XUMUYECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYeCKue U XUMUYECKUE
cBOicTBa (0OIIME KaK TPEJCTaBUTENs Kiacca KUCIOT W CHernupuyecKue).
Hcnonbs30BaHre HUTPATOB U COJIE aMMOHMSI B KaU€CTBE MUHEPAJIbHBIX yI0OpEHU .
XVWMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COEIMHEHUAMM a30Ta (KUCIOTHBIE
JOXKAM, 3arpsA3HEHHE BO37yXa, MOuYBbl U BoAoEMOB). docdop, amioTponHbe
moaudukanuu docdopa, uznueckue u xumudeckue cpoiictBa. Okcun docdopa
(V) u dochopras kuciora, Gu3MUECKUE U XUMHUYECKUE CBOWMCTBA, IMOJIyYCHHE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIIEHUA. Y TIEPO/, AJUTIOTPOITHbIE MOJAU(PUKALINH,
pacrnpocTpaHeHHE B MpUPOAE, (PU3NUECKHEe U XUMUYECKHE CBOMCTBA. AcopOuusi.
Kpyrosopor yrinepoga B mnpupone. Oxcuabl yriepoaa, UX (QHU3MYECKUE HU
XUMUYECKUE CBOMCTBA, JEWCTBUE HAa JKUBBICE OpPraHU3MBbI, [OJYYEHUE W
MPUMEHEHHUE. JKOJOTMYECKHUE MPOOJIeMBbI, CBsI3aHHBIE ¢ okcujoM yriaepoaa (IV),
TUIIOTE3a TJIOO0AJTBHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3(dQekT. YroiabHas
KUCJIOoTa U e€ Ccoyd, UX (PU3NYECKHMEe W XUMHUYECKHE CBOMCTBA, MOJIyY€HUE U
npuMmeHnenue. KauecTBeHHas peakuuss Ha KapOoHaT-WOHBL Vcmosnb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHavasbHbBIE MOHATUSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUAX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIIO0Ta).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOIHBIN Tra3, HEPTh),
MPOIYKTHl WX mepepaboTku (OEH3WH), WX POJIb B OBITY W MPOMBINIJICHHOCTH.
[TonsiTie 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: KHUpax, OenKax, yrieBojgax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualibHOE €JIMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmenenue. CoequHeHus KpeMHus B mpupoae. OO1ue npeactaBiaeHus 00 oKcuae
kpemuust (IV) u kpemuueBoii kuciore. CHUIMKaThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeillne cTpouTenbHble MaTepHalibl: KEpaMHuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobaemMbl 6€30macHOTO MCIOJIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIIHNE (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
TJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HMCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUIOB (TaJIOreHUI0B), O3HAKOMJIEHHE ¢ 00pa3laMu
ceppl M €€ COeNUHEHUSAMH (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB),
HaOIr0eHUE IpoLecca O0YTrIIMBaHus caxapa Moj AEHCTBUEM KOHILIEHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBIE€HHONW CEPHOUM KUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHON PEeaKluy Ha Cyib(paT- MOH U HAOIIOICHUE IPU3HAKA €€
POTEKaHMs, O3HAKOMJICHUE ¢ (DU3MYECKUMU CBOWCTBAMHU a30Ta, dochopa U ux
COCIMHEHMI (BO3MOXHO HCIIOJIh30BaHUE BUJIEOMATEPHAIIOB), 00pa3aMy a30THBIX
u pochopHbIX ynoOpeHui, MoaydyeHue, cCOOUpaHue, pacrlo3HaBaHUE U W3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJCHHE KauyeCTBEHHBIX pEaklMii Ha WOH aMMOHHS WU
dochaT-uoOH W H3yuyEHHE TPHU3HAKOB UX TMPOTEKAHUSA, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHONW Aa30THOW KHUCJOTHI C MeEIbl0 (BO3MOXKHO HCHOJIb30BaHHE
BUJICOMATEPUATIOB), HU3YYCHHE MOJENed KPUCTAUIMYECKUX PpEImIETOK anMasa,
rpaduta, (QyuiepeHa, O3HAKOMIICHHE C MPOLIECCOM aJCOpPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM IMPOTUBOrasa, IMOJy4YCHUE,
coOupaHue, paclio3HaBaHWE U U3yYEHHE CBOMCTB YTIIEKHUCIIOTO ras3a, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHUE C TMPOAYKIHUEH CHUJIMKATHON MPOMBIIUICHHOCTH,
pelIeHne SKCIEePUMEHTANIBHBIX 3ajady 1mo TeMe «BakHellme HeMeTaibl U HX
COEIMHEHHUSI.

MeTaJiibl U UX COCAUHEHUS

OO6m1as xapakTepUCTUKAa XUMMUYECKUX JIEMEHTOB — META/UIOB HA OCHOBaHUU
ux mnoyiokeHuss B llepuogmueckon cucreme xumuyeckux siemeHtoB [, .
MenneneeBa u crpoeHusi aroMoB. CTpoeHue MetamioB. MeTtaiuinueckasi CBSI3b U
METAJJIMYECKas: ~ KpPUCTAJUIMYECKass  pemeTka.  DJIEKTPOXUMHUYECKUUA  psif
HaIpspDKeHU MeTauioB. u3nueckue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OOiue
CHOCOOBI TMOMy4YeHUs: MeTauioB. [IoHSATHE O KOpPpO3WM METaJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, TIOPATIOMUHUHN, OpOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBITIIUICHHOCTH.

[Ilenounbie MeTauibl: MooKeHue B Ilepronuueckoil cucTeMe XMMHUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
dusznveckre U XUMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U kKanus). OKCUabl 1



TUAPOKCUIBI HATpUs U Kanus. | [puMeHeHne menouHbIX METAIIIOB U UX COEUHEHU.

[[lenoyno3emenbHble METAJUIbl MAarHMid MW KaJbLMK: IIOJIOKEHHE B
Ilepnonnueckoi cucreme xuMuueckux aaneMeHToB [1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXKJEHHE B IIpupoae. PU3NUYeCKre U XMMAYECKUE CBOMCTBA MATHUS U
Kanblus. Baxkueime coeAMHeHUs KalabIs (OKCUT, TUAPOKCHI, colin). KEcTKoCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AoMUHHI: TToNI0)KeHne B [leproauyeckor CHCTEME XUMHUYECKUX JIIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aTOMa, HaXOXKICHHE B mpupone. Pusndeckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
AIFOMUHUS.

Kenezo: nonoxenue B [lepuonnueckoil CUCTEME XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HAXOXKICHHE B npupone. Pu3nvecKue u
XHUMUYECKHE CBOMCTBA xkene3a. OKCHUIbI, THAPOKCH B U comu xkene3a (1) u xenesa
(IIT), mx cocTaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METalIoB M CIUIaBOB, HMX (HU3HMUECKUMU
CBOMCTBaMM, M3YYEHHE  PE3YJbTATOB  KOPPO3HMH  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJACHCTBUS OKCHA
KaJblUsl U HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAHHE BUAEOMATEPUAJIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS Kejle3a B KUCIOPOJIE
(BO3MOXXKHO  HCMOJB30BAHHE  BUAEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KauEeCTBEHHBIX PEAaKUMi HA WOHBI: MarHus, KajabLus, aTIOMHHMS, [IUHKA, JKeJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
IJJaMEHW HWOHAMHU HaTpHs, Kajdus W KalblMs (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEA0BaHNE aM(POTEPHBIX CBOMCTB r’UAPOKCUIA ATFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE DKCIIEPUMEHTANIBHBIX 3a7ay 110 Teme «Baxuenme
METAJJIbI U X COCUHEHHUS.

XuMus 4 OKpY:Kawias cpeaa

BemectBa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJlOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEILECTB M XUMHUYECKHX peakuuil B ObiTy. [lepBas momorub mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyKarolehd cpenbl (mpeaenbHas AOoNycTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B pemieHr 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuui IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJHUMEpPHBIE
MaTepuarbl).

Mexcnpeomemmunie céazu



Peanuzamusi MeXnpeIMETHBIX CBSI3eW MpU H3yUYeHUH XUMHUM B 9 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAay4yHble MOHATHA: HAy4YHBIH (PakT, IMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTe3, KiIaccu(ukauus, TMEePUOAUYHOCTh, HAOIIOJCHNUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU], U30TOIIHI,
PalnOaKTUBHOCTb, MOJIeKYJIa, AIIEKTPUUECKUIL 3apsij, POBOTHUKH,
MOJYIPOBOIHUKH, ~ JTUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (U3UUYECKHE BEIMYMHBI, CAMHHUIBI W3MEPEHUS, KOCMUYECKOEe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE OPOJIbI, TOJIE3HBIE
HCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJAbTaThl OCBOCHHUSA MPOTPAMMBI OCHOBHOTO OOIIETro
oOpa3oBaHHs JOCTUTAIOTCS B XOie OOy4YeHHS XMMHU B €IMHCTBE Y4YEOHOH uU
BOCIIUTATENBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEJICHHMS W CIOCOOCTBYIOT MpolieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALUN O0YHAOIITUXCS.

JIn4HOCTHBIE  PE3yJbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
pacUIMpPEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAyYHOMY HACIEIWI0, TTOHUMAaHMS 3HAYCHUSI XMMHUYECKOM HayKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOM MH(popMaiuei o
NEPEAOBBIX JOCTUKEHUAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HMCCNEAOBATENIbCKOM, TBOPYECKOM M JAPYrMX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUH Y4YeOHBIX, T03HABATEIbHBIX 3aJlay, BBIMNOJHEHUH XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMONIOHUMAHUIO
¥ B3aMOITOMOIIH B MPOILIECCE 3TOM yueOHOM NesTEIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBApHUILEH C MO3UIUU HPABCTBEHHBIX W
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEICTBUIA MOCTYTKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHUPOBO33PEHUYECKUE TPEICTABIICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIuHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W COCTaBISIOIINE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHbIE MOTHUBBI, HAlPABJIEHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIE JIsI OOBACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBIICHUM,
MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKON KYyJIbTYphl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIILHOW paboOThl ¢ Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYpPO, MOCTYMHBIMH TEXHHYECKUMHU CpeACTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IPOEKTHOM UM  HUCCIEI0BATEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSA OOYy4YEHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3/I0pPOBBIO, YCTAaHOBKM Ha 37J0POBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHI U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS alKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIIOJIEHHUS TMpaBui O€30MacCHOCTM MpH OOpalieHUuu C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuil U TpyJia pa3InyHOro poja,
YBa)KEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  MPEIMETHBIX  3HAHMM 10  XMMHUU, OCO3HAHHBIA  BBIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOIOHKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodheCcCUOHATBHON JACSITEIIbBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MPOheCcCUOHATBHOM CpeJie;

6) IKOJIOrHYeCKOr0 BOCITUTAHUSI:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MTPUPOJE KaK UCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHUMAHWE LEHHOCTH 3JI0POBOIO U
O6e3zomacHOoro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS MPU PaboTe ¢ BEUIECTBAMHU, a TAK)KE B CUTyalUsX,
YTPOKAOIIMX 30POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU WU3YUYECHUH XUMHH, IJIs
pelIeHUs 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENON, ISl TTOBBILICHUS
YPOBHSI  JKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW HUX pEIICHUs MOCPEACTBOM METOIO0B XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC TSI
dbopMupoBaHUsSI MUPOBO33pPEHUS 00IIICHAYYHbIC TTOHATHS (3aKOH, TEOPHSsI, IPUHIINII,
runoresa, (Qakt, CUCTEMa, NPOLECC, OHKCIEPUMEHT U JApPYyroe.), KOTOpbie
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETaxX W IMO3BOJSIOT HA
OCHOBE 3HAHHWM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



HAay4YHOW KapTUHE MHUpA, U YHUBEpPCATbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOphIE OOecneunBarOT (OpMUpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO U OCYIIECTBIICHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCTOIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEepPHBIC
NPU3HAKKM, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIWBATh TMPUYUHHO-CIICJICTBCHHBIEC CBS3W MEXKIYy OOBEKTaMH HW3YYCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO AHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICIBHBIC MPEACTaBICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaAKITUH,
BBISBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JjIs1 (JOPMUPOBAHUS TUTIOTE3HI IO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

NpUOOPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 PE3yibTar, (OpMYIUPOBATh 000OIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHUPOBATH HWH(OOpPMAIUIO
Pa3IUYHBIX BUJOB W (DOPM TIPENICTABIICHHUS, MTOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJIEpXKaHUs, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIEHWBATh IMPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh pa3nyHble METOJBI U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JJii BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYpPOW aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW  aHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
CpeJlbl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHMsI 3a]1aBaTh BOIPOCHI (B XO€ AUayiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoll Tembl, (OPMYJIUPOBATH CBOU NPEIIOKEHHUS OTHOCUTEIBHO
BBITNOJIHEHUS [TPEJIOKEHHON 3a/1a4H;

YMEHUS  NOPEICTaBIATh  IOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOU
ACSTEIPHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTALUIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

yMEHUSI Y4EeOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MMO3HABATEJIbHOM 1 UCCIIEA0BATEIbCKOM IESITEIbBHOCTH MPU PELIEHUH BO3ZHUKAIOLIUX
npobjieM Ha OCHOBE YyuéTra OOIIMX HWHTEPECOB U COTJACOBAHMS MO3UIUN
(o6cyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAUHAIIMS COBMECTHBIX
JIEUCTBUM, OTIPEICIICHNE KPUTEPHUEB MO OIICHKE KaYeCTBA BBIMIOJHEHHON pabOThI U
TIpyTHE).

PeryisiTuBHBbIE yHUBepcaibHble yUeOHbIe 1eCTBUS:

YMEHUE CAMOCTOSITENIbHO ONpPENEeNsATh LETu ACATENbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesTeILHOCTD, BHIOUPATh Harbosee 3pheKTUBHBIE CIIOCOOBI PEIICHUsS YYCOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOATEIbHO COCTaBISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI QJITOPUTM  JEHUCTBUU I[PU BBINOJHEHUM 33JaHUN C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHHMBATh COOTBETCTBUE TOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHOW IIEeNH, yMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpeijlaraéMble B YCIOBUU 3aJJaHU.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX PE3yNbTaTOB IO OCBOEHHUIO 005S3aTENbHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMMUCS HAyYHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NeUCTBUM, crnenupuieckue JUisi TpeAMETHOM oOmactu  «XUMHS», BB
NEATEIBHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xonIiy oOydenus B 8 kiiacce nmpeMeTHbIEe pe3yiIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, IJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, KilacCU(pUKaIus PeaKluid: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
SJIpO aTOMa, AJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTallb, PaJyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAs CBSI3b, MOHHAS
CBS3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJiI BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHMHUYECKYI) CHUMBOJHUKY IS COCTaBJeHUS (popmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEAUHEHHM IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moiioxkeHus B Ilepuonnueckoil cucrteme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobdounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHtoB J[. .
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi Aapa, O0IIee YUCIIO AIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE Peakuu (M0 YUCIYy M COCTaBy Y4YacCTBYIOIIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHWE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPIKIasi ONKMCAHUE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHX [MPEBpallCHU B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTENBHYIO MOJICKYIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO J3JIeMEHTa Mo (opmyse COoeauHEeHHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAMUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOM peaKIny;

MPUMEHSTH OCHOBHBIE OIEPAIlUU MBICTUTEIBHON ACSITEIIBHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTEeMaTU3alUI0, KIacCUu(HUKAIHIO,
BBISIBJICHHE TPUYMHHO--CIICACTBEHHBIX CBSI3€H — HJISI M3YYCHHs CBOICTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
NO3HaHUs — HAOJIOJIEHUE, W3MEpPEHHE, MOJECIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeJIOBATh MPABUIIAM MOJIb30BAHUS XUMUIECKOU MOCYI0M 1 JTa0OpaTOPHBIM
o0opylnoBaHUEM, a Takke IWpaBHJiaM oOpalleHusi C BEIIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OMBITOB IO MOJYUYEHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(Boopoia M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNnEHHON
MacCOBOM JIOJIEM PaCTBOPEHHOrO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHYECKHE JKCIIEPUMEHTHI TI0 PAClo3HaBaHUIO PACTBOPOB MIEIIOYEH H
KHUCIJIOT C TTOMOIIbI0 HHAUKATOPOB (JIakmyc, heHoadTanenH, METUIOPaHK

U Jpyrue).

K xoH1y oOyuenus B 9 kiacce npeMeTHbIEC pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX [MOHATHU: XUMWYECKHUI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PEeaKIMsi, XUMUYECKasi CBs3b, TEIIOBOIM 3¢ (eKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIHUTHI,
HEDBJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS IUCCOLMAIMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIUH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHAYECKas CBSI3b (xoBasyieHTHas, MOHHAs,
MeTayuInyecKas ), KpUCTaInyecKas peieéTka, Koppo3us METAILJIOB, CILUIABBI,
CKOPOCTh XMMHUYECKON pPEAKUUH, NPEIETbHO IONyCTHUMAas KOHUEHTpPALUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU MOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISl COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOrO COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUA XUMUYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMUYECKOU (Gopmyrie, XapakTep Cpenbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COECAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHUWE: OIHUCBHIBAaTh W XapaKTePHU30BATh
tabnuunyio Gopmy Ileproanueckoil cUCTEMbl XMMHYECKUX SJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHAs mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJIMLIE, C YHUCIIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMUYECKHX JJIEMEHTOB (COCTaB U
3apsa  Aapa, o0llee YWCIO DJIEKTPOHOB M paclpeiesieHue HUX 110
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB 3JIEMEHTOB U MX COCIUMHEHUU B Mpejesiax MallbIX MEepUOAOB U
[JIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa NPOCTBHIX M CJOXHBIX BEIIECTB, MOJATBEPKIAsl OIKHCAHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHYECKOM HUCCOLMALMK  KUCIIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMEHa, ypaBHEHUS pEaKlHi, MOATBEPKIAIINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUSI XMMUYECKHX TMPEBpPALICHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIHLHYIO MOJICKYJISIPHYIO i MOJISIPHYEO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COeauHEHHUs,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOMN peaKIiny;

COOJTIOIaTh TPaBUJIa MOJIH30BAHNUS XUMHUYECKOH MOCYI0M U 1a00paTOPHBIM
o0opy/oBaHMEM, a TakKXe TMpaBuia oOOpallleHus] C BeElIeCTBaMH B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKuciioro rasa);

MIPOBOJIUTH PEAKIINH, TIOATBEPIKAAIONTNE KAU€CTBEHHBIM COCTAB Pa3IMUHbIX
BCIIIECTB: PACIIO3HABATHh OIBITHBIM IYyTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
aMMOHHMSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHME B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHEBIE OTIepaITiy MBICTUTEIIBHON ACSITSIIBHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IeHNEe, CUCTEMAaTU3AIIUIO, BHISBICHUE TPUYUHHO-
CJICJICTBEHHBIX CBSI3€U — JJISI U3YYCHHUS] CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiuii, eCTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS — HaOIIOACHHUE,
U3MEpEHHEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3aesioB U dieKTPOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIe IMpakTuyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHble XUMHYECKHE MOHATHSI
XuMusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [JOK

' MPAKTUYECKOU JIeATETLHOCTH https://m.edsoo.ru/7f41837c

YenoBeKa

12 BemrectBa 1 xuMmmnueckue 15 1 bubnnorexa [JOK

' peaKiuu https://m.edso00.ru/7f41837¢

Wroro mo pazneny 20

Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 5 bubmuorexa [IOK

' 00 OKCcHIax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonsartue o kucimorax 8 1 bubnnorexa [IOK

' U COTIAX https://m.eds00.ru/7f41837¢
23 Boga. PactBopsl. [TonsiTre 06 5 1 1 bubnunorexka [IOK

' OCHOBAHMSX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bubnuoteka [IOK

' HEOPraHMYECKUX COETUHEHUI https://m.edsoo.ru/7f41837¢c

Hroro mo pasnery 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaesneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bubnnorexa [JOK
XMMHYECKHUX AieMeHToB []. M. https://m.edsoo.ru/7f41837c
Mennene-esa. CTpoeHue atroma
XUMUYECKast CBS3b. BuGorexa LIOK

32 OxucaTeLHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIBbHBIC peaKHI/II/I

Hroro o paszerny 15 ﬁ;i?ﬁ:iﬁﬁgﬁmmﬂc
PesepBHOE BpeMmst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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9 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/n P Kontpoasnsie | Ilpakrudeckue (wicpp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka [LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa LIOK
' peakuii https://m.edso0.ru/7f41a636
13 DNEKTPONIUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnnoreka [IOK
' XHMMHUUYECKHUE PEAKIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTtasjibl M MX COeTHHEHUS
OO11ast XapakTepUCTUKA XMMUYECKUX bubanorexa [IOK
2.1 4 1
aneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMHUYECKHX
2.2 anemeHToB VIA-rpymmer. Cepa u eé 6 bubmmorexa LIOK
' PyTHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OOm1ast xapaKTepUCTHKA XUMHUYECKHX
2.3 aseMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmorexa HOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COeTMHEHUS
OOm1ast xapaKTepUCTHKA XUMHUYECKHX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmmorexa LIOK
' N Py ) poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COEITMHEHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszgea 3. Mera/uibl H UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CBOHCTBA MCTa110B 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTayuibl 1 UX COEQUHEHUS 16 httos://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Pasznen 4. XuMus u okpy:kawias cpena
4.1 BemectBa 1 Marepransl B )KU3HA YETOBEKA 3 bubnnorexa [IOK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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