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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHUHM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs COCTAaBIEHA Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI'O OOIIEr0
oOpaszoBanus, mpenacraBieHHbIx B @I'OC OOO, a Takxke Ha OcHOBe (enepanbHOl paboueit
IPOrpaMMbl BOCIUTAHUS U C Y4ETOM KOHLEMIMU IIPErnojaBaHus yueOHOro mpeamera «XUMHUsS» B
oOpa3oBareibHbIX opranu3anusx Poccuiickoin @enepanu.

[TporpamMma o xumuu AaéT MPECTABICHUE O IEIISIX, O0IIel cTpaTeruu 00yueHus, BOCITUTAHUS U
pa3BUTUS OOYYAIOIIMXCS CpEICTBaMHU y4eOHOro MpeaMeTa, YCTaHaBIMBAaeT 00s3aTeIbHOE
IpeIMETHOE COACp KaHKe, IIPeyCMaTPUBAET paclpeielIeHHe ero 1o KJlaccaM U CTPYKTYPUPOBaHUE
[0 pa3fenaM M TeMaM MPOTrpaMMbl 10 XHMHH, ONPEACIAET KOJIMYECTBEHHBIE M KAaueCTBEHHBIC
XAPaKTCPUCTHUKU COACPIKAHUSA, PCKOMCHAYCMYIO IMOCJICAOBATCIILHOCTL U3YYCHUA XUMUU C y‘-IéTOM
MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOTO MpOIecca, BO3PACTHBIX
0cOO0CHHOCTEH 00yUarOUINXCsl, ONPEessieT BO3MOKHOCTH IPEAMETa IS peasln3aluy TpeOOBaHUi K
pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENIHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, a TaKKe TpeOOBaHUU K pe3yibTaTaM OOY4YEHMs] XUMUU Ha YpOBHE LeJeld U3ydeHUS
IpeIMETa 1 OCHOBHBIX BUJIOB y4EOHO-TI03HABATEIILHON JEATEILHOCTH 00YYaOIEerocsi 0 OCBOSHHIO
y4eOHOTr0 COIEpKAHMUS.

3HaHUE XHMHUHU CIY)KUT OCHOBOH st (pOpMHpOBaHHS MHUPOBO33PEHHUS] OOYUaIOMIEroCs, €ro
IPEJICTAaBICHUA O MAaTepUaAIbHOM €IUHCTBE MHUPA, BAKHYIO POJb UIPAlOT GOpMUPYEMbIE XUMUEH
IPE/CTABICHNUS O B3aMMOIIPEBPAILCHUSIX SHEPrMM M 00 3BOJIIOLMU BELIECTB B MPHUPOJE, O MyTIX
pemieHust  TI00ANBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS  YelOBEYECTBA —  CBHIPHEBOM,
SHEpPreTU4ecKoil, MUIIEBOM U 3KOJIOrMYecKor 6€30MacHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

I/I3yquI/Ie XUMUU:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH i camMopa3BUTUA W (OPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHME MBILIUIEHUS W TBOPYECKHUX CIOCOOHOCTEW 00ydarommxcs,
HABBIKOB X CAMOCTOATEIbHON yUeOHOMN NeATEeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U HCCIIEI0BATEbCKUX
yMEHUH, He0OOXOAMMBIX KaK B IOBCEAHEBHOM XKHU3HH, TaK U B IPOPECCHOHATBHOMN 1A TETbHOCTH;

3HAKOMUT CO CHCLIH(l)HKOfI HAYYHOTI'O MBIIJICHUS, 3aKJIaAbIBACT OCHOBBI LCJIOCTHOT'O B3I A HA
CAUHCTBO IMpUpoaAbI u YCJI0BCKa, SABJIACTCA OTBETCTBCHHBIM STaroM
B q)OpMI/IpOBaHI/II/I CCTCCTBCHHO—H&y‘IHOﬁ T'paMOTHOCTHU O6y‘IaIOH_II/IXC$I;

CHocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIHUECKOE 00pa3oBaHKe 00yUYaromIUXCsl.

JlanHbIe HampaBIIeHUs B 00yYE€HUN XUMHUHU 00€CTIEYUBAIOTCS CIEITU(UKON COIepKaHUS YIeOHOTO
MpeaAMeTa, KOTOPBIH SBIISETCS MIEarornuecky afanTHPOBAHHBIM OTPaXKeHUEM 0a30BOM HAYKU XUMHUH
Ha ONpe/IeIEHHOM 3Tare €€ pa3BUTHS.

Kpr XUMHHU Ha YPOBHC OCHOBHOI'O 06]1_[61"0 O6pa30BaHI/I$I OpPHUCHTHPOBAH Ha OCBOCHUC
06y‘I310H.[HMHCSI CHUCTEMBI TICPBOHAYAIBHBIX MMOHS TN XHUMHUHU, OCHOB HeOpFaHquCKOﬁ XUMHUU U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHATUN oprT: AHUYECKON XUMUU.

CrpyKTypa copepkaHusi IpOrpaMMBbI 110 XUMUH c(pOpMHUPOBaHA HA OCHOBE CHCTEMHOI'0 MOX0/1a
K €€ usyueHutro. ConepaHue CKJIaJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM JJIEMEHTE U



BEIIECTBE W CUCTEMbl MOHATUH O XMMHUYECKOH peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 10 MPUHLUIY IOCIENOBATEIBHOIO Pa3BUTHS 3HAHMM HA OCHOBE TCOPETHYECKHX
IIPEJICTaBICHUN PA3HOIO YPOBHSA:

ATOMHO-MOJICKYJISIPHOI'O YUCHHUA KaK OCHOBBI BCCT'O CCTCCTBO3HAHUS

— Ilepuoanueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHUH;

YUYCHUA O CTPOCHUU aTOMA 1 XUMHYCCKOMN CBs3U,

Hpe,I[CTaBJ'IeHI/Iﬁ 00 BHCKTPOHHTH‘ICCKOIZ Jucconuyanyru BEIICCTB B paCTBOpax.

TeopeTI/IquKI/Ie S3HaHUA pacCMaTpuBaArOTCA Ha OCHOBEC OMIIMPUYCCKHU IIOJIYYCHHBIX U
OCMBICJICHHBIX CI)EIKTOB, Pa3sBUBAIOTCA IMOCJIICAOBATCIBHO OT OJHOI'O0 YPOBHS K APYIrOMY, BBIIIOJIHSAA
q)YHKI_II/II/I 00BIACHEHHUS U IMPOIrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH MMPaKTUYICCKOIo
MPUMCHCHUA U ITOJTYUCHUSA N3YyHaCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBbI IO XUMHUH CITOCOOCTBYET (HOPMUPOBAHHIO MPEACTABICHNUS O XUMHUIECKOM
COCTABJISIIOIIEH HAyYHOM KAapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPUPOJbI, LEHHOCTHOIO
OTHOLICHMs K HAYYHOMY 3HaHHMIO M METOAAM II03HaHUs B Hayke. M3yyeHue XMMUU IPOUCXOAUT C
IPUBJICYCHUEM 3HAHUN U3 paHee HU3YYEHHbIX Y4EeOHbIX MpeaMeToB: «OKpyKarooluil Mup»,
«buonorus. 5-7 kinacce» U «Pusunka. 7 Kiacey.

[Tpy uM3y4eHUH XUMHUU TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUI OCHOB XHMHUYECKOM HAayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUYECKON JCSITEIHPHOCTUA YEJIOBEKA M KaK OJHOTrO U3
KOMIIOHEHTOB MUPOBOI KyJIbTYpPBI. 3a71aua yueOHOro MpeMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMBI
XUMUYECKUX 3HAHUN — BaXHEUIMX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX TOJIOKEHUH,
JTOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3bIka HAyKH, B MPUOOIICHUN K HAyYHBIM
METO/1aM TIO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUYECKUX PEaKIHi, B GOPMUPOBAHUH U PA3BUTUU
MO3HABATENIbHBIX YMEHWH M WX TNpPUMEHEHWHM B y4eOHO-TIO3HABaTeNbHOM W  y4eOHO-
HCCJIEI0BATENIbCKOM JIeATETbHOCTH, OCBOSHUHU TPABHJI OE30MacCHOTO OOpallleHHs ¢ BEIIECTBAMH B
MMOBCEIHEBHOM KU3HU.

HpI/I HU3YUCHUH XUMHHU HA YPOBHC OCHOBHOI'O 0611161"0 O6p8.30BaHI/I$I Ba>XHOC 3HAYCHUC an06penH
TaKHuE€ I CJIN, KaK:

— (hopMUPOBAHHE WHTEUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMooOpa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIILHOMY NIPUHSATHIO PEIICHHH, CIIOCOOHON aJanTUPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HallpaBJIEHHOCTh ~ OOyYeHUs] Ha CHCTEMaTHuYecKoe MpuoOlIeHHe olydJamomuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAYyYHBIM METOAAaM MO3HaHUA, (POPMHUPYIOLIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

—obecrieueHue  yCJIOBUHM, CIIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYaIOIIMMUCS — OIBITa
pa3HOOOpa3HON NeATEIbHOCTH, IMO3HAHUS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opMupoBaHue o01el PyHKIIMOHAIBHON U €CTeCTBEHHO-HAay4YHOI IPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATH M OLIEHUBATh SIBJICHUS OKPY)KAIOLIETO MHpA, UCIONb3Yys 3HAHWUA M OIIBIT,
MOJy4YEeHHbIE IPU U3YUYEHUH XUMHHU, IPUMEHSTh UX IIPU PELICHUN IPOOJIEM B TOBCEJHEBHON KU3HU
U TPYZIOBOM I€ATEIBHOCTH;



— ¢opMupoBaHHE Yy OOYYAIOIIMXCS TyMaHUCTUYECKMX OTHOIIEHUH, MOHMMaHHUS LIEHHOCTH
XUMHUYECKMX 3HAaHUW s BBIPAaOOTKH SKOJOTHYECKH I1eJeco00pa3HOro MOBEIEHUss B OBITY U
TPYJIOBOM JESTEIBHOCTU B LIEIISIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MTPUPOTHOMN CpeIbl;

— pa3BUTHE MOTUBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Ipoduis u
HANpaBJICHHOCTH JaTbHEHIIEro 00yYeHHUS.

OOmiee 4ymMCIO YacoB, OTBEACHHBIX ISl W3YyYCHHs XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, cocrabiser 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B Hejuelno), B 9 kimacce — 68
4acoB (2 yaca B HEJIENIO).

COAEPKAHHUE OBYYEHUSA
8 KJIACC
ITepBoHayajbHBIC XHMHYCCKHE NOHATHS

[Mpeamer xumuu. Pojib XuMHUM B JKU3HH uYelloBeKa. XUMHUsS B cUcTeMe HayK. Tena v BeliecTsa.
dusnyeckue CBOMCTBA BENIECTB. ATperaTHoe COCTOsIHUE BeliecTB. [loHsTHE 0 MeTo1aX MO3HAHUS B
xuMud. Yucteie BemecTBa U cmecu. CriocoObl pa3eieHus: cMecei.

ATOMEI U MOJICKYJIBI. Xummnueckue siaeMeHThl. CHMBOJIBI XMMHYECKUX DJIEMCHTOB. HpOCTLIC u
CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IGKy.]'IHpHO@ YUYCHHUC.

XuMuueckas (bOpMYJIa. BajieHTHOCT, aTOMOB XHMMHYECKHX 3JIEMCHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BEUICCTB. OrnocurensHas atomHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHasd Macca. MaccoBas
J0JIA XUMHYCCKOT'O 3JIEMEHTA B COCAUMHCHUU.

KonunuectBo BellecTBa. MoJib. MOJ'ISIpHaSI Macca. B3auMocBs3b KOJINMYCCTBA, MAaCChbl M 4YHCJIa
CTPYKTYPHBIX CIUHUIL BCIICCTBA. Pacué€tel o (l)opMynaM XUMHYECKHUX COSIMHECHUM.

Pu3nyecKne 1 XUMUYECKHE SBICHUS. XUMUUECKasl PEaKLUs U €€ MPU3HAKU. 3aKOH COXPAaHEHUS
Macchl BellecTB. XUMHUUYecKue ypaBHeHus. Kiaccuduxanus XUMHUYecKuX peakuuil (CoeauHEHHs,
paslioKeHus, 3aMEelIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW IMOCYNOH, mpaBuiaaMu paboTel B jabopaTopuu W NpuUEMaMu
oOpamieHuss ¢ nabopaTOpHBIM O0OpYJOBAHUEM, HM3y4EHHE W ONHCaHue (U3NYECKUX CBOUCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMOIeHne (U3MUecKuX (TIaBJICHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUNIEHHE W KOHJEHCAllUs BOJbI) U XMMHUYECKHX (TOpEHHE CBEYH,
NPOKAIMBAaHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KHCIOTOW) SIBICHUH, HAOOeHIE U
ONKCaHHE MPHU3HAKOB MPOTEKaHUsS XMMMUYECKMX peakUuil (pa3iokeHue caxapa, B3auMoJeicTBHe
CEepHON KHCJIOTHI C XJOpHaAoM Oapusi, paznoxenue ruapokcuaa menu (II) nmpu HarpeBanuu,
B3auMoJIeiicTBHE xene3a ¢ pactBopoM cosid meau (II), n3ydyenue cnocoOoB pa3feneHus cMecei: ¢
MIOMOIIIFI0 MarHuTa, (UILTPOBAHHE, BHITAPUBAHME, AUCTUILISAIMS, XpoMmarorpadus, MpOBEICHHE
OYUCTKM TIOBAPEHHOM coNM, HAONIOJIEHHMEe U ONHCAaHHE pEe3yJbTAaTOB IPOBEACHHS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJeNiel MOJIEKY (I1apOCTEPsKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB



Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucinopo — anemMeHT u npoctoe BemiectBo. Haxoxnenue
KHCIIOpOJila B Tpupoje, (U3UYECKHEe M XHMHYECKHE CBOMCTBA (peakiuu ropeHus). OKCHIBI.
[Tpumenenue kucnopoaa. CrocoObl TOMydeHUsT KUCIOPOAa B JIAOOPATOPUU U MPOMBIIUICHHOCTH.
Kpyrosoport kucnopona B mpupoje. O30H — alsioTporHas MoAu(pUKAIHS KUCIOPOAa.

TeroBoit  3ddexT XUMHUUECKONW peakluH, TePMOXMMUYECKUE YpaBHEHHUS, OK30- U
OHAOTEPMUYECKUE peakuuu. TOIUIMBO: yrojiib M METaH. 3arpsi3HEHUE BO3JlyXa, YCHIIEHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopox — snemeHT u mpoctoe BemecTBo. Haxoxkaenune Bojopoaa B mpupoje, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4deHus. KUCIIOThI U COH.

MoutsipHbiii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®uznyeckue cBoicTBa Boabl. Bona kak pactBoputenb. PactBopel. Haceimennsle u
HEHACBILICHHBIE PaCTBOPBL. PacTBOPUMOCTH BelecTB B BozAe. MaccoBasi 101 BEIECTBA B PaCTBOPE.
Xnmuueckue cBoicTBa BoAbl. OcHoBaHusA. Ponb pacTBOpOB B NPUPOJE M B JKU3HM YEJIOBEKA.
KpyroBopot Bozbl B ipupo/jie. 3arps3HeHHE MPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOI.

Knaccudukanus Heopranmueckux coeamHeHnid. Oxcuapl.  Krnaccudukamuss  OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecodeoOpasyromue. Homenknarypa
OKCcHA0B. DU3HYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHne okcuaos.

OcuoBanwmst. Kinaccudukarys oCHOBaHHIA: IEI0YU U HEpaCTBOPUMBIC OcHOBaHMs. HoMeHKI1aTypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyueHrne oCHOBaHU.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinor. dusmueckue M XHUMHUYECKUE
cBoiicTBa KUcHoT. Pan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneit. @usnueckne 1 XuMu4deckue cBorctsa coneil. [lonmydyenue coneit.
I'eneTnyeckas CBA3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COCIUHEHUN.
Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpeeNIeHue COJep’KaHusl KUCIOpoJa B BO3JyXe, IOJIy4YeHHe, coOupaHue,
pacro3HaBaHHE€ W U3YYEHHE CBOMCTB KHCIOpOAa, HAOMIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HHUKHOBEHHS M TIPEKpAIICHUS TOPEHHs (TMOXapa), 03HAKOMIICHHE C
oOpa3iiaMu OKCHJIOB U OMHCAHKE UX CBOWCTB, MOTYYCHHE, COOMpaHUe, PACTIOZHABAHUE U U3yUYCHHE
CBOHMCTB BOjiopoJia (TrOopeHme), B3aumojehcTBue Boaopona ¢ okcumom menu (II) (Bo3moxHO
UCIIONIb30BaHNE BUJCOMATEPHANIOB), HAOMIOJCHHE OOpaslloB BEMIECTB KOJIHMYECTBOM 1| MOJb,
UCClIeJOBaHHE OCOOEHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3IU4YHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MaccOBOW J10J€l pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaUlaMu (HATpUeM M KajbllieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIIEOBaHHE O0Opa3ll0OB HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJIOZICHUE W3MEHEHHUS OKPAacKM WHIAMKATOPOB B PAacTBOpax KHUCIOT M IIEIOYEH, H3ydeHHE
B3auMojieiicTBusl okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT ¢ METaJUIAMH, PEaKIIHA
HEWTpanu3aluu, MoJy4yeHne HePaCTBOPUMBIX OCHOBAHMM, BEITECHEHUE OJHOTO METaslIa APYTUM U3
pacTBOopa COJIM, pEIIEHHWE OKCIEPUMEHTAIbHBIX 3adad 1o TeMe «BaxHeilmue Kiaccel
HEOPTraHUYECKUX COCTUHEHUI.



Ilepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuyeckux 3viementoB JI. H.
MenaeneeBa. CtpoeHue atoMoB. XUMHYECKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKM KiIacCU(UKALUMU XUMHUYECKUX 3JIEeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (ILETOYHbIE U IEJI0YHO3EMEIbHbIE METAJUIbl, FaJIONeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIBI U TUPOKCHIBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux siaemMeHToB [l . Menneneesa.
Koporkonepuonnas u JuinHHONepuonHas Gopmel Ileproguueckoil CHCTEMBl XMMHYECKHX
anemenToB JI. M. MengaeneeBa. Ilepuonel u rpynmnsl. @U3nyecKkuili CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB IepHoJia U IPYIIIbI IEMEHTA.

Ctpoenune atomoB. CoctaB aTOMHBIX sijep. M3ortomnbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
000I104ek aTOMOB MepBbIX 20 XxuMuyeckux aneMeHToB [lepuoanueckoii cuctemst 1. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOrO 3JIEMEHTAa II0 ero mnosioxkeHuto B llepuommueckoin cucreme [l
. Meunneneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XMMHYECKUX JIIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenne [lepuogmyeckoro 3akoHa u llepuogudeckoil CHCTEMbl XUMUYECKUX AJIIEMEHTOB ISt
pa3BUTHUs HayKu U npakTuku. [[. 1. MenzaeneeB — yu€Hbli U TpaxaaHUH.

Xumuyeckasi cBa3b. KoBaneHTHas (MOJIApHAs U HETOJISIPHAs) CBSA3b. DJIEKTPOOTPHUIATEILHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHas CBSI3b.

Crenenp okucieHus. OKUCIMTEILHO-BOCCTAHOBHTEILHBIC pcCaKkmuu. Hpoueccm OKHCJICHUA H
BOCCTAaHOBJICHHS. OKHUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumernm:

u3ydeHre 00pa3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJECHCTBUE I'MJIPOKCUAA LIMHKA C
pacTBOpamMu KUCJIOT U IIEJI0Y€EH, IPOBEICHHUE ONBITOB, MILTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIIBHO-
BOCCTaHOBUTEJNIbHBIX peakifii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Mesxicnpeomemmuwie ceasu

Peanmuzanus MCKIIPECAMETHBIX CBsI3eM IIpu U3y4CHUU XHUMUU B 8 Kmacce OCYHICCTBIIACTCA 4YCPE3
HCIIOJIB30BaHUEC KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOHSITI/II\/’I, Tak " HOHSITI/Iﬁ, SIBJIAFOIITUX CSL
CUCTCMHBIMH JJIA OTACIIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOT'O [IUKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYYHBLIC ITOHATUA: Hay‘-IHBIﬁ (I)aKT, TUIIOTE3a, TCOpUA, 3aKOH, aHaJIu3,
CHHTC3, KJ'IaCCI/I(I)I/IKaLII/I}I, NEpUOANYHOCTD, HaGJIIOJICHI/Ie, OKCHICPUMCHT, MOJCIUPOBAHUC,
HN3MCPCHUC, MOACIIb, ABJICHHUC.

duznka: MaTcpus, aToM, SJICKTPOH, ITPOTOH, HCfITpOH, HOH, HYKJINJ, U30TOIIbI, PAANOAKTUBHOCTD,
MOJICKYIJIA, SHCKTpI/ILIeCKI/Iﬁ 3apsn, BEUICCTBO, TCIIO, O6’béM, arperaTHoe COCTOAHUEC BCIICCTBA, I'as,

bu3HYecKre BeTUINHBI, €ANHUIIEI H3MEPEHUSI, KOCMOC, TTaHEeTHI, 3BE3/161, COHITE.

buonorus: ¢porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TMOPOJIBI, MOJE3HBIC HCKOMAeMbIe,
TOILJTMBO, BOJTHBIC PECYPCHI.

9 KVIACC
BemecTtBo 1 XUMHYeECKasi peaKuust

[lepuonnueckuii 3akoH. Ilepronnueckas cucrema xumudeckux snementoB /. M. Menneneena.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMHUYECKHX JIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, Kalus, KalblMsd W MX COCAMHEHUW B COOTBETCTBHHM C IIOJIOXKEHHUEM OHJIEMEHTOB B
[Tepuonnueckoii cucTeMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMHUYECKOH CBS3U. THUIIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBSA3HU.

Krnaccudukanus 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYCCKUE CBOWMCTBA BEIIECCTB,
OTHOCSIIUXCA K pa3IMYHbIM KJjJaccaM HEOPraHWYECKUX COEJIMHEHHWH, TE€HEeTUYEeCKas CBS3b
HEOPraHWYECKUX BELIECTB.

Knaccugpukamuss XUMHUYECKHX pEAKUUH 1O pa3IuYHbIM TNpHU3HAKaM (110 YUCIYy M COCTaBY
YYaCTBYIOUIMX B PEAKIUU BEUIECTB, 110 TEINIOBOMY 3(PQEKTY, 0 U3MEHEHHIO CTEIICHEH OKHCICHHUS
XMMHUYECKHX JIEMEHTOB, 110 00paTHUMOCTH, 0 YYaCTHUIO KaTaau3aTopa). DK30- U SIHIOTEPMUUYECKHE
peaKkIuu, TEPMOXUMHUYECKNE YPABHEHMUS.

[TonsiTue o ckopoctd XuMuyeckol peakuuu. Ilonste 00 o0OpaTHUMBIX M HEOOPAaTUMBIX
XUMHUYECKHX peakiusx. [IoHsATHe 0 rOMOreHHBIX M I'eTepOoreHHbIX peakuusax. [lonsaTue o katanuse.
[TonsiTe 0 XMMHYECKOM paBHOBeCUHU. PaKTOPbI, BIUSIONINE HA CKOPOCTh XUMUUECKON peakluu U
M10JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ pPEaKIMM,  JJIEKTPOHHBIH  OallaHC  OKUCIMTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHUE YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust SAEKTPOTUTUYECKON JUCCOIUAIINH. DICKTPOIUTHI U HEITEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOIMAIMM BEHIECTB C pPAa3IMYHBIMH BUIAMH XHUMHUYECKOHl cBs3u. (CreneHb
nuccormainui. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakiun moHHOrO OOMEHa. YCINOBHS TPOTEKAHUS PEAKIM HMOHHOTO OOMEHa, IOJHBIE U
COKpall€HHble MOHHBIE YypaBHEHMs peakuuii. CBoiicTBa KHUCJIOT, OCHOBAHMM U COJiEH B CBETE
MIPEICTABICHHUI 00 JIEKTPOIUTUUECKON nuccormaliu. KauecTBeHHbIE peakiiuu Ha HOHBL. [loHsTHE
0 THJIPOJIU3E COJIEH.

Xumuueckuii Ixkcnepumenm:

03HAKOMJIEHHE C MOAEIISIMU KPUCTAIUNTMYECKUX PEIIETOK HEOPTraHUUECKUX BEIIECTB — METAJUIOB U
HeMeTalIoB (rpadurta u ammasza), CII0KHBIX BEIIECTB (XJIOpU/Ia HATPHUs ), UCCIIEIOBAHNE 3aBUCUMOCTH
CKOPOCTHM XHMMHYECKOM peaklUd OT BO3ACUCTBUS pa3IUYHBIX (PAKTOPOB, HCCIIEIOBAHUE
IIEKTPONPOBOJIHOCTH PAcTBOPOB BEILIECTB, MPOILECCA JUCCOLMALMU KUCIIOT, LIEN0Yed U coiel
(BO3MOYHO MCTIOJIb30BaHKE BUIE0 MAaTEPHUAJIOB), IPOBEIEHUE ONBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKI
NPOTEKaHUS peaKkiuii HOHHOro oOMeHa (0Opa3oBaHuE OCaIKa, BbIICICHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,



pCakiun pasIOKCHUA, COGIII/IHGHI/IH), pacrno3HaBaHUC HCOPraHWYCCKUX BCUICCTB C IMOMOLIBIO
Ka4C€CTBCHHBIX peaKuHﬁ Ha MOHBI, pCHICHNUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTaJibl 1 HX COCANHECHUSHA

OO6mas xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEIECHU
okucienus. CtpoeHne W (PU3UYECKHE CBOWCTBA MPOCTBIX BEIIECTB — TAJIOTCHOB. XUMHYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBUE C MeETa/NIlaMH, HEMETajllaMH, IIeJI0YaMHu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. [lelicTBue
XJ0pa M XJIOPOBOJOpPOJA HA OpraHU3M YeJoBeKa. BakHeliue XJOpHUIbl U UX HAXO0XKACHHE B
MPUPOJE.

O6m1as xapakTepucTuka 3J1ieMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEPHbIE
crerieHu okucienus. CTpoeHne U GU3NUECKHUEe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa U CEpBbI.
AmnoTtponHbsle MOIUGUKALUKA KUCIOPOJa U cepbl. XUMHUYECKHe cBOicTBa cepbl. CepoBOmOpOs,
CTpoeHue, (pu3nyeckre U XUMHUECKUE CBOMCTBAa. OKCHIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX
okcuioB. CepHas KUCoTa, Gu3nuecKrue U XMMUYeCKue CBOMCTBA (00IIHe Kak IpeICTaBUTeNs Kilacca
KHUCJIOT U creuuduueckre). XuMUYECKHUEe peakluy, JIeKalllie B OCHOBE IIPOMBIIUIEHHOTO crioco0a
MOJIy4eHUs CEpHOM KUCIIOThL. [Ipumenenune cepHoii kuciioThel. Coau CEpHOM KUCIOThI, KAYECTBEHHAs
peakuus Ha cyiabdar-uoH. Haxoxaenue ceppl M €€ coeAMHEHUH B mpupoje. XHUMHUYECKOE
3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arPS3HEHHUE BO3/1yXa
1 BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS.

OO0mmas xapakTepucTuka 37eMeHToB VA-rpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTENICHW OKHUCICHHA. A30T, paclpoCTpaHEHHE B MPHUPOJE, (PU3MYECKHE U XMMHUYECKUE CBOWCTBA.
Kpyrosopot azora B nmpupoae. AMMHAK, ero (pU3NYecKre U XMMUYECKHE CBOICTBA, MOJIYYCHUE U
npuMeHeHue. Cosn aMMOHUS, UX (prU3nYecKre 1 XUMHUYECKUe CBOUCTBa, TpuMeHeHue. KauecTBenHas
peaxIysi Ha MOHBI aMMOHUS. A30THAsI KUCIIOTA, €€ ToTydeHne, PU3NIeCKre U XUMUIECKHAE CBOHCTBA
(oOmre kak MpeacTaBUTENs Kilacca KUCIOT U crienuduueckue). Vicnonp3oBaHue HUTPATOB U COJIEH
aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yI0OpeHUH. XMMHUYECKOe 3arpsi3HEHHE OKPYKAIOMIEH Cpeibl
COEMHEHUSMH a30Ta (KUCIIOTHBIE JOXH, 3arpsS3HEHHE BO3]lyXa, MOYBBl U BOJ0EMOB). Docdop,
ajotponHbsle Moaupukanuu gocdopa, husnueckue n xummuueckue csorictra. Oxeug pocdopa (V)
u QocdopHas kucioTa, ¢(U3MUECKHE M XMMUYECKHE CBOMCTBa, NoiydeHue. lcrnonbp3zoBaHue
¢docdaroB B kauecTBE MUHEPAIbHBIX YA0OPEHUH.

O6m1as xapakTepucTrka 31eMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKMCJICHHUS. YTIEpOA, aNIOTPOIHBbIE MOJAM(PHKAIMU, PACHpPOCTPAaHEHUE B TPHUPOJIE,
dusnueckue U XuMU4eckue cpoiicTBa. Ancopouus. KpyroBopor yriaepoaa B mpupone. OKcHbI
yriepoja, ux GU3N4ecKue 1 XUMHUECKUE CBOMCTBA, JeHCTBHE Ha KUBBIE OPraHU3MBbI, TOJIy4YeHHE U
MpUMEHEHHEe. DKOJIOTHYEeCKHEe TpoOJeMbl, CBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa
IJ100aJbHOTO TMOTEIJICHUsS] KIMMaTa, MapHUKOBBIM 3(dekT. YroiapbHas KHUcIoTa U €€ COJH, HX
¢u3nueckue M XMMHYECKHE CBOWCTBa, IMOJIyueHHE M TNpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Mcrnonb3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEILCKOM
XO3MCTBE.

[TepBoHayanpHbIe MOHATHA 00 OPraHUYECKHX BELIECTBAX KaK O COEAMHEHMSX yriepoja (MeTa,
9TaH, JTWIEH, alleTUJIeH, JTaHOJ, IJIMLIEPUH, YKCycHas KucioTa). IIpuponHble HCTOUHUKH
YIJI€BOAOPOAOB (YroJib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTH UX MepepaboTKu (OEH3HMH), UX POJb B
ObITy U mpoMbllieHHOCTU. [loHATHE O OWOJIOrMYecKHM BaXKHBIX BEIIECTBAX: XKHUpax, Oenkax,
yII€BOJaX — W HUX POIM B JKU3HU 4YEIOBEKa. MarepualbHOE €AMHCTBO OPraHWYeCKUX H
HEOPraHMYECKUX COCTUHEHUM.



Kpemunii, ero gusnueckre u XMMHUYECKUE CBOMCTBA, MOMydeHUE U npuMeHeHue. CoequHeHus
KpeMHusi B mpupoje. O6mue npencrasieHus o6 okcune kpemuus (IV) m kpeMHUEBON KHCITOTE.
CI/IJII/IKaTBI, X MHCIIOJIb30BAHUC B 6LITy, B IIPOMBIINIJICHHOCTH. Baxueiinine CTPOUTCIIbHBIC
MaTepuaibl: KepamHKa, CTEKJIO0, IEeMEeHT, OeToH, kene3o0eToH. Ilpobrmembr Ge3omacHoOro
HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGI[HGBHOﬁ JKU3HU.

Xumuueckuii Ixcnepumenm:

u3yueHre oO0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI, MpOBEICHHE
KAYeCTBEHHBIX PEaKLUUi Ha XJOPUI-MOHBI U HAONIO/IEHHWE MPU3HAKOB MX IMPOTEKAHUS, OIMBITHI,
oTpakaromue (U3NYECKHe W XUMHYECKHE CBOICTBAa TajloT€HOB W UX COCIWHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 0O0pa3liaMd XJIOPUJOB (TaJOT€HU[IOB),
O3HaKOMJICHHE C o0pasumamMu ceppl W €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUaNoB),  HaOMOJeHue  mpolecca  OOyIIMBaHHMS — caxapa IOJ  JeWCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XUMHUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOMN
KHUCIIOTBI, MPOBEICHUE KAueCTBEHHOW peakiuu Ha CcyiabdaT-MOH M HaONIoJeHUE NpU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH
(BO3MOKHO HCIIOJIb30BAHHME BUJICOMATEPHANIOB), 00pazliaMu a30THBIX M QochopHBIX YyA0OpeHuH,
NoJIy4eHne, coOnpanue, paclio3HaBaHUe U U3y4eHUE CBOICTB aMMHaKa, MPOBEACHNE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hocdaT-uOH U U3YUEHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C Melbl0 (BO3MOYKHO HCIOJB30BAHUE BUICOMATEPHAIIOB),
U3y4YeHHUE MOJeNiel KPHUCTAUIMYECKUX PelEToK anmasa, rpadura, QysiepeHa, o3HaAKOMIIEHUE C
IPOIIECCOM  aJICOPOLMU  PAaCTBOPEHHBIX BEHIECTB AKTHBHPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOTa3a, MOJlyueHUEe, cOOMpaHue, pacro3HaBaHHE U W3YYEHHE CBOICTB YIJIEKHCIIOTO rasa,
NPOBE/ICHUE KAYEeCTBEHHBIX PEaKIHMii Ha KapOOHAT W CHIIMKAT-UOHBI M W3YYE€HHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKUMEH CHJIMKATHOW TMPOMBIIUICHHOCTH, pEeIIeHUe
AKCTIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelne HeMeTalIbl M UX COSTUHEHHS.

MeTajibl M UX COeAMHEHUS

OO0mrast XapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMHU HX TOJIOKEHUS B
Ilepnonnueckoir cucreme XuMmu4eckux 3yeMeHToB JI. WM. MeHneneeBa M CTpOEHHS aTOMOB.
Crpoenne MmeTaioB. Merauueckas CBSA3b W METAUIMYECKas KPUCTAIMYECKAs PEIIETKA.
DIEKTPOXUMUYECKUN Psifl HAMPSHKEHU MeTallioB. Dusnyeckne u XUMHUYECKHUE CBOMCTBA METAILIOB.
OO0ume crnocoObl MoMydyeHus: MeTauioB. [IoHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX 0T Koppo3uu. CriiaBsl (cTaib, YyryH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH.

[I{erounble MeTasuibl: mosiokeHue B Ilepuoanueckol cHUCTeME XUMMUYECKMX DJI€MEHTOB /l.
W. MenpeneeBa, CTpOEHHME HMX aTOMOB, HaXxOXkJACHHE B npupone. PuU3NUEeCKMe M XUMHUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI M THIPOKCHUBI HaTpus U Kanus. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[IlenoyHo3eMenbHBIE METAUIBI MAarHUM M KallbLIMU: MOJOXKeHue B llepuoamueckoil cucreme
xuMmudeckux syemeHToB J[. M. MenneneeBa, CTpoeHME HMX aTOMOB, HAaxOXIAEHUE B MPHUPOJE.
®u3nuecKue U XUMUUYECKHE CBOMCTBA MarHus 1 Kanblus. BaxxHeilre coenHeHns Kaublus (OKCUL,
TUAPOKCHI, coytH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHU .

AmomuHui: monoxkenne B [leproanueckoit cucreme xumuueckux 3meMenToB J[. 1. Menpeneena,
CTPOEHHME aToMa, HaxoxkJaeHue B mnpupoje. dusznueckue M XMMHUYECKHE CBOMCTBA AIIOMUHUA.
AmMdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.



Kenezo: nonoxkenune B [lepuoguueckoit cucrteme xumudeckux anemeHtoB [[. 1. Menneneena,
CTPOCHHE aToMa, HaXOXKJIeHUe B npupojie. Pu3nveckne u XMMHUIECKHe CBOMCTBA xkemne3a. OKCUIbI,
ruapokcuabl u conu xenesa (11) u sxenesa (II1), ux cocra, CBONCTBA U MOTyUYEHUE.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C O0pa3llaMH METaUIOB U CIUIAaBOB, UX (U3NYSCKUMHU CBONCTBAMH, M3yUCHUE
pe3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOYKHO HCIIOJIB30BAaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBYS OKCHUIA KATBIIHS M HATPUS C BOJIOH (BO3MOYKHO UCTIOIB30BaHUE BUICOMATEPHUATIOB),
UCCIIC/IOBAaHUE CBOWCTB JKECTKOW BOJBI, TpOIECCAa TOPSHHs jKeje3a B KHCIOpoae (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPUAJIOB), MPHU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEAKIM Ha HOHBI:
MarHus, KaJbIus, aTFOMUHUS, IMHKA, xkene3a (11) u sxenesa (I11), meau (II), Habmrogenue u onucanue
MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPUS, KA U KAIbIUs (BO3MOYKHO MCIOJIB30BaHUE
BUJICOMATEPHAJIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATOMHUHHS U THIPOKCHA
[IUHKA, PEIICHUE SKCIIEPUMEHTAIILHBIX 33/1a4 10 TeMe «BakHeWIne MeTauTbl B UX COSAMHCHHUS.

XuMHS M OKpYKaoLias cpeaa

BeH.IeCTBa " MaTcpualibl B HOBCCHHGBHOﬁ JKU3HU YenoBeka. be3omacHoe UConb30BaHue BCIICCTB
N XUMHWYCCKHUX pCaKHI/Iﬁ B 6I)ITy. HepBas[ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX.

XUMHYECKOE 3arpsi3HEHHE OKpYyXkarolled cpeabl (IpelenbHas O0MyCTUMas KOHUEHTpalUs
Beiects, gainee — [1/IK). Pons Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuit ykcnepumenm:
n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MTOJUMEPHBIE MATEPUAIBI).
Mescnpeomemmnie ceasu

Peanu3zanus MeXnpeaMETHBIX CBS3€H MPU M3YYEHHHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS dyepes
UCIIOJIb30BaHUE KaK OOLIUMX €CTeCTBEHHO-HAyYHbIX MOHSITHH, TaK W TOHATUMN, SBISIOLIMXCS
CHUCTEMHBIMU I OTAENBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBLIC ITOHATUSA: Hay‘{HBIfI q)aKT, THUIIOTE34a, 3aKOH, TCOpUs, aHAIN3,
CHHTCEC3, Knaccmbmcaum[, NEpUOANIHOCTD, Ha6JHOI[€HI/IC, OKCIICPUMCHT, MOJCIUPOBAHHC,
HU3MCPCHUC, MOICIIb, ABJICHHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TEXHOJIOTHA, MAaTCpUAJIbI.

®dusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, PaIUOaKTUBHOCTb,
MOJIEKYJa, 3JEKTPUUECKUI 3apsij, MPOBOJHUKH, MOJIYINPOBOAHHUKH, TUAIEKTPUKHU, (POTOIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJIJIMYECKasl penérka, CIlaBbl, PU3NYECKUE BEIUYUHBI, €IUHHUIIBI U3MEPEHUS, KOCMHUECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorusi:  ¢dorocunTes, npixaHue, Ouocdepa, >KocHCTeMa, MHHEpaJbHbIE YHAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHbIE TMOPOABI, MOJIE3HbIE HCKOMAeMbIe,
TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHSI TIPOTPAMMBbI OCHOBHOT'O O0IIIEr0 00pa30BaHuUs IOCTUTAIOTCS
B X0/i¢ O0y4YEHHS] XMMHUH B €IUHCTBE Y4eOHOU M BOCHUTATEIHHON EATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUHUCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
OPUHATHIMH B OOLIECTBE MpaBUJaMH M HOPMaMH IOBEICHHS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUHN 00YJaOIIHXCS.

JImuyHOCTHBIE PE3YIbTATHI OTPAXKAKOT T'OTOBHOCTDH OGy‘-I&IOH.[I/IXCSI PYKOBOJACTBOBATLCA CHCTEMOM
IIO3UTHUBHBIX INEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ M paCcHIMpCHUEC OIbITA ACIATCILHOCTH Ha eé OCHOBE, B TOM
YMUCJIC B HaCTHU:

1) MAaTPUOTHYECCKOI'0 BOCIIMTAHUS

[ICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAaHUsl 3HAYCHHS XHMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJETh JOCTOBEPHOM HHGPOpPMAIUEH O NEPEIOBBIX JOCTHKCHHMSIX M OTKPBITHIX
MHUPOBOH U OTEUECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa
1 00IIIECTBA;

2) rpaKJIaHCKOT0 BOCIIUTAHUS:

IIPEJICTaBJICHHs O COLMAIbHBIX HOPMAaX M MPaBUjIaxX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOILECTBEHHO I10JIE3HOW, Y4eOHOMCCIIE0BaTEIbCKOM,
TBOPYECKOM M JpYyrux BHJAAX JEATEIbHOCTH, T'OTOBHOCTU K Pa3HOOOpa3HONW COBMECTHOM
JeSITebHOCTH TPH BBIOJHEHUH YUEOHBIX, MO3HABATENIBHBIX 3a]ay, BBINOJHEHUM XUMHUYECKUX
HKCIEPUMEHTOB, CO3JaHUM Y4E€OHBIX TIPOEKTOB, CTPEMJICHHS K B3aUMONOHMMAHUIO U
B3aMMOIIOMOIIM B TPOLIECCe 3TOM y4eOHOU NesTeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEIECHUE
Y TIOCTYIIKM CBOMX TOBApHILEH ¢ MO3ULMHA HPAaBCTBEHHBIX WM IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MIOCJIEICTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BELIECTBE U XUMUYECKOU PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTaBIIAIOLIME OCHOBY JUISl MOHMMAHMS CYIIHOCTH
Hay4YHOH KapTHHBI MHUpa, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHs MPUPOJIHI,
B3aMMOCBS351X YEJI0BEKA C IPUPOJHOMN CPEIOi, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANpaBJICHHbIE Ha TMIOJYYEHUE HOBBIX 3HAHMM MO XUMHH,
HeoOXxoaumble JUIsl OOBSICHEHHS HAOJMIOJaeMbIX MPOLECCOB M SIBJIEHUI, TMO3HABATEIbHOM,
WH(OPMAIIMOHHON M YUTATEIBCKON KYIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON paboThI ¢
y49eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYeHHMIO U TMO3HAHUIO, IO003HATENFHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIHCKON JESITEIIbHOCTH, K OCO3HAHHOMY BBIOODY
HATPaBIEHHOCTU U YPOBHS O0YUYECHHS B NalbHEHIIIEM;

4) popmMupoBaHHs KYJbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3J0pPOBBIO, YCTAHOBKHU Ha
3JI0pOBBIN 00pa3 )KU3HU, OCO3HAHHUE MOCIIEICTBII U HEMIPUATHE BPEIHBIX NPUBBIYEK (YOTpeOIeHUs



QJIKOTOJIsI, HApKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJCHHS NpaBUI O€30MacHOCTH MpU
o0palleHn! ¢ XMMUYECKUMH BEIIECTBAMH B OBITY U pealbHOM KHU3HHU;

5) TpyaoBoro BocnuTaHms:

MHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOodeCcCHil U Tpya pa3iuyHOro poja, yBaXKEHHUE K TPYILy
U pe3ylibTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM
110 XMMHH, OCO3HAHHBIN BBIOOP MHIMBUTyaTbHOM TPAEKTOPHUH MIPOJOHKEHUS 00pa30BaHUs ¢ YI4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
ycrnemHo npodecCHoHaNbHOW JEATENIbHOCTH M PAa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

3KOJOIrn4C€CKH H6H60006p83H06 OTHOIICHHUEC K NPHUPOAC KAK UCTOYHUKY KU3HU HA BGMHG, OCHOBC
eé CYICCTBOBAHUSA, IOHUMAHHUE HEHHOCTH 3JO0POBOTO U 0e301acHOTO 06pa3a JKHN3HH, OTBETCTBCHHOC
OTHOIICHHUEC K CO6CTB6HHOMy q)HSquCKOMy U HNCUXHUYCCKOMY 3HO0POBBIO, OCO3HAHUC LCHHOCTU
CO6JIIOII€HI/I$I ImpaBuJI 0e3011acHOTO IMOBCACHUS IIpU pa60Te C BCIICCTBAMHU, a TAKIKC B CUTyalUsIX,
Yrpoxaromux 310pOBbIO U JKU3HU JIIO,Z[eﬁ;

CIOCOOHOCTH MPUMEHATh 3HAHUS, MOJIy4YaeMble NMPU M3YYEHUU XUMMH, JUId pELIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEH IPUPOIHON CPEAOH, IS OBBILIEHUS YPOBHS dKOJIOITMYECKOU KYJIbTYpHI,
0CO3HaHMsI I100ATBHOIO XapakTepa 3KOJOIMUYECKUX MPOoOJeM M IyTel X pelieHUs! IOCPeICTBOM
METO/I0B XMMUH, 3KOJIOTHYECKOT0 MBIIUICHHS], YMEHUS PYKOBOJCTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3y/lbTaTOB BBIIEISIOT 3HAUUMblE JUISI  (OPMHUpPOBaHUS
MHUPOBO33pEHUsI OOIIeHayYHble MOHATUS (3aKOH, TEOpHs, MPUHIMI, TUIOTe3a, (QakT, cucrema,
MIPOLIECC, AKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJIIOT HAa OCHOBE 3HAHMN M3 3THX MpPEIMETOB (OPMHPOBATH MPEICTABICHUE O
LEJIOCTHOW HAay4YHOM KapTUHE MHpa, U YHHUBEpcajbHble Yy4deOHble AeHCTBHs (TIO3HABaTENbHBIE,
KOMMYHHUKATHBHbIE, PETyJIsATHUBHBbIE), KOTOpble 00ecneunBaloT (HOPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE el CTBUS
Ba3zoBble jornyeckue geiicTBud:

YMCHUS HUCIOJIB30BATh HpI/IéMBI JIOTUYCCKOTO MBIINUJICHHA HpPHU OCBOCHUU 3HAHUU: pacCKpbIBaTh
CMBICIT XUMHYSCKHUX MOHSITHM (BI)IJIG.]'ISITB HX XapaKTCPHBIC ITPU3HAKHU, YCTAHABJIIMBATH B3aUMOCBS3b C
APpyrumMunu HOHSITI/IHMI/I), HUCIIOJIB30BAaTh IIOHATHUA OJIA 00BACHEHHS OTACJIBHBIX (baKTOB n HBJ'ICHI/II\/'I,
BI)I6I/IpaTI) OCHOBAaHUA W KpPUTCPUU JIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKUX BCIICCTB U XUMHUYCCKHX
peaKuHﬁ, YCTaHaBJIMBATh NMPUYUHHO-CJICACTBCHHBIC CBA3U MCKIAY 00BEKTaMU HU3YUCHUA, CTPOUTH
JIOTUYCCKUE PACCYKICHUA (I/IH}IYKTI/IBHI)IG, JACAYKTHUBHBIC, I10 aHanorpm), J€J1aTb BBIBOJbI H
3aKJIIOYCHUA,

yMEHUE TPUMEHSTh B TMpOLIeCCe IO3HAHUS TOHATUS (TpeIMETHbIE M METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HCIOJIb3yeMble B XUMHH, IpeoOpa30oBbIBATH IIUPOKO
IPUMEHSEMbIE B XMMHMHM MOJCIIbHBIE NPEACTABICHUS — XUMMUYECKHI 3HAaK (CMMBOJ 3JIEMEHTA),
XUMHYecKast popMyIia U ypaBHEHHE XUMUYECKON PeaKIy — IPH PELICHUH Y4eOHO-TI03HaBaTeIbHBIX



3azgad, C y‘IéTOM 9THUX MOJICJIbHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJISITH U XapPaKTCPU30BAThH CYIHICCTBCHHBIC
IMPU3HAKH U3Yy4ACMbIX 00BEKTOB — XMMUUECKHX BCIIECCTB U XUMHNUYECCKHUX peaKI_[I/II\/'I, BBIABJIIATH O6H.[I/Ie
3aKOHOMCPHOCTH, NMPUYUHHO-CICACTBCHHBIC CBA3U W IMPOTHBOPCUHA B HU3YyHACMBIX IIPOLECCaX U
SIBJICHUSX.

Ba3oBrble ucciaenoBareLCKue AeHCTBHSA:

YMEHHE HCIOJIb30BATh MMOCTABIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAaKXKe B
KauecTBE OCHOBBI i (DOPMHUPOBAHHS THUIIOTE3bl 1O MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CY)XJICHU;

NpUOOpETEeHUE OMbITa MO I[JIAHUPOBAaHUIO, OPraHMU3allMM U TPOBEICHUI0 YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOAOM IIpoIecca, CaMOCTOSTEIIbHO MPOrHO3UPOBATh €ro
pe3ynbTaT, (QopMyIupoBaTh OOOOIMICHUS ¥ BBIBOJABI 1O pe3yabTaTaM IMPOBEACHHOTO OIBITA,
MCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAJIW3UPOBATh W HMHTEPIPETUPOBATh MHPOPMALUIO pa3IUYHBIX BUAOB U
dopM mpencTaBiIeHMs], MOJIYYa€MYI0 W3 Pa3HbIX HCTOYHUKOB (HAy4HO-TONYJSpHAsl JIUTEparypa
XMMHUYECKOI'O COJIepKaHMsl, CIIpaBOYHbIe MOcoOusi, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE TMPHUMEHATh Pa3IHMYHBIE METOJIbI W 3aIpOCHl MPH IMOWCKE W OTOOpe MH(POpPMALUU U
COOTBETCTBYIOIUX JIaHHBIX, HEOOXOIUMBIX JIJISl BHIMIOJIHEHUS] YUEOHBIX M IO3HABATEIBHBIX 3a7ad
OIpENeIEHHOTO THIIA, NPUOOPETEHHE OMbiTa B OOJACTH WCIOJIB30BaHUS HMH(POPMAIOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJAJ€HHE KYJIbTYpOH aKTHBHOTO HCIIOJIB30BAHUS PA3TUIHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BEIOMPATH ONTUMAIbHYIO (POPMY MpeACTaBICHUs HH(OpMALUN
¥ WUTIOCTPUPOBATH pellaeMble 33aui HECTIOKHBIMHI CXEMaMH, AHarpaMMaMHu, IpYyruMu GopMaMu
rpaduKy ¥ UX KOMOMHALUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBAaTh B IMpolecce Y4eOHOW M HCCleI0BaTeIbCKON
JACATCIIbHOCTHU I/IH(i)OpMaHI/IIO O BJIMSAAHWHU MPOMBINIJIICHHOCTH, CCJIILCKOT'O XO39MUCTBA U TpaHCIIOPTa HA
COCTOSIHME OKPY KaroLEeN IPUPOJHON CPEebl.

KoMMyHuUKaTHBHBIE YHHBepcaibHble Y4eOHbIe JelcTBHUA:

YMEHHMsI 33J]aBaTh BOIMPOCH (B XOJe Auayiora u (Wiu) AUCKYCCHHU) MO CYIIECTBY OOCYKIaeMoi
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI IPEITI0KEHHON 3a/1a4;

YMEHUS MPEJCTABIATh MOJIYUYECHHBIE PEe3yJIbTaThl MO3HABATEILHOW JESATEIBHOCTH B YCTHBIX H
IMUCbMCHHBIX TCKCTAX; ACIATh MMPE3CHTALUIO PE3YJIIBTATOB BBIITOJTHCHU A XUMHUYCCKOI'O OKCIICPUMECHTA
(;1TabopaTOpHOTO OIBITA, JIAOOPATOPHOU PabOTHI MO HCCIEIOBAHUIO CBOICTB BEIIECTB, Y4E€OHOTO
MIPOEKTA);

YMEHHUsl y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIbHON H
HCCIIEZIOBATEIbCKOM IESTETBHOCTH TIPH PEIICHNN BO3HUKAIONINX MPOOJIEeM Ha OCHOBE y4éTa 00X
MHTEPECOB M COIJIAaCOBAaHUS MO3ULUH (00CyXaeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOPJMHAIIHMSI COBMECTHBIX JACWCTBUH, ONpe/iesieHHe KPUTEPUEB TI0 OIIEHKE KauyecTBa BHITIOJTHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIe 1eiiCTBHSA:



YMEHHE CaMOCTOSTEIBHO ONPEACTATh IENU JeSTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO JCSITEIBHOCTD, BRIOUPATh HaNOOIEe
a¢deKkTUBHBIE CTIOCOOBI PEIICHUS YyUYeOHBIX M MO3HABATEIBHBIX 3371a4, CAMOCTOSITEIIBHO COCTABIISTh
WIA KOPPEKTHPOBAThH TPEIJIOKCHHBIH aIrOpUTM JCHCTBUN NPHU BBHIOJHCHUU 33JaHUN C y4ETOM
MOJTyYeHUs] HOBBIX 3HAaHWK 00 M3ydaeMmbIX OOBEKTAaX — BEIIECTBAX W PEAKIUAX, OIICHUBATH
COOTBETCTBUE MOJIyYEHHOTO Pe3yJibTaTa 3asBICHHOH 1IeJIH, YMEHHE UCTI0Ih30BATh U aHAIM3HPOBATh
KOHTEKCTBI, TIpeJIjIaraeMbie B YCIIOBUH 3aJaHHIA.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pE3yAbTATOB IO OCBOCHHUIO  00S3aTENBHOTO  COJAEpIKaHUS,
YCTaHOBJEHHOIO JaHHOW ¢enepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOCHHBIC
00y4aromuMHUCs Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBHIA, cienn(puIecKue s MpeIMeTHON
obnactu «XuUMHUS», BUIbI JNEATEIHHOCTH MO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro WHTEpPIpETalUH,
IpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyueHus B 8 kJiacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

. PacKpbIBaTh CMBIC OCHOBHBIX XMMMUECKHUX IMOHSATUH: aTOM, MOJIEKYJd, XUMHUYECKUUN
3JIEMEHT, TPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OAHOPOAHAS M HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKYJISIpHas Macca, KOJUYECTBO BEIIECTBAa, MOJIb,
MOJISIpHAs Macca, MaccoBast 101 XMMUYECKOT0 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIH 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULATENbHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peakLus,
KJaccu(uKalus peakuuid: peakUuu COEAMHEHUs, PEaKLUU pa3IoKeHUs, PEeaKkLUuu 3aMelleHus,
peakiuu 0oOMeHa, 3K30- M IHIOTEPMHUYECKHE PEaKLUH, TEIOBOM 3()(EeKT peakiuu, sSApo aroma,
AIIEKTPOHHBIN CIIOM aroma, aToMHas OpOMTajb, PaAMyC aToMa, XUMHUYECKas CBs3b, MOJISApHAs U
HENnoJisipHasl KOBaJE€HTHas CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBasl IOJs
BeIeCTBa (IIPOLIEHTHAs! KOHLEHTPAIHsI) B paCTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX MOHITHUM M NPUMEHATH O3TH
MOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUH;

. HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsSl COCTaBIIEHUs ()OPMYJI BEIIECTB U ypaBHEHUI
XUMHUYECKHX PeaKIuii;

. ONpEeNATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COECIUHEHUSX, CTEIEHb
OKHCIICHHSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPHHAUICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy CO€MMHEHMM 10 ¢dopMmysiaM, BHUJ XHUMHYECKOW CBSi3M (KOBAJICHTHAasT W WOHHAs) B
HEOPraHUYECKUX COEAVHEHUSX;

. packpeiBaTh cmbicia llepuogmueckoro 3akona /[[. WM. MenneneeBa: AeMOHCTpUPOBATH
NOHMMAHHE TEPUOJNYECKOIN 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoit cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJpo;

. ONKCHIBaTh M XapakTepu3oBaTb TabmuuHyro ¢opmy Ileproguueckoid cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pasiNuaTh MOHATHUSA «IJIaBHas moArpynmna (A-rpymma)» U «1o0o4Has
noarpynmna (b-rpymnmna)y, mainblie u 60JbIIME TEPUOABI, COOTHOCUTH 0003HAUYEHHSI, KOTOPbIE UMEIOTCS
B Tabmuue «llepuoauueckas cucremMa XuMudeckux snemeHToB Jl. M. MenzaeneeBa» ¢ 4nCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUECKHUX AJIEMEHTOB (COCTaB U 3apsij sipa, o0IIee YUCiIo
AJIEKTPOHOB U pacrpeiesIieHue X 0 AJIEKTPOHHBIM CJI05M);

. KJIacCU(PUITUPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (1o YUCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 (DEKTy);
. XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IWYHBIX

KJIACCOB, IOATBEPXKAAsl OINHUCAHHE IIPUMEpPaMH MOJEKYJSIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;



. IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;

. BBIUNCIIST OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO Macchl BEILECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOI'0 3JIEMEHTa 1o (opMylie COEIUHEHUs, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKIvH;

. IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON [EATEIBHOCTH — AHAJIN3 U CUHTES,
cpaBHeHHe, 0000IIeHNE, CUCTEMATH3AINIO, KJIAaCCH(PHUKALINIO, BBIABICHHE TPUYHMHHO-CIICICTBEHHBIX
CBA3EH — I U3yYEHUS CBOMCTB BEILECTB M XMMHUYECKHUX PEAKLHN, €CTECTBEHHO-HAYyUHbIE METO/BI
MO3HAHUs — HAOJII0IeHUE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peaslbHbIA M MBICTICHHBIH );

. ClleZIoBaTh  IMpaBWJIaM  IOJIb30BAHUS XUMHUYECKOM MOCYIOM U J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIaM 00pAIICHHS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMH O
BBINOJIHEHHUIO J1TAOOPAaTOPHBIX XMMHUYECKHX OIBITOB I10 MOJIyYEHHIO U COOMPAaHUIO ra3000pa3HbIX
BelIeCTB (BOAOPOJA U KUCIIOPOAA), IPUTOTOBIEHHUIO PACTBOPOB C ONPEIEIEHHON MAacCcOBOM JoJei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M IPOBOAMTH XMMHMUYECKHE OKCIEPUMEHTBI 11O
pacro3HaBaHHUIO PACTBOPOB IIET0YEH U KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JTakMyc, peHondTaienH,
METUJIOPAHXK U JPYTHE).

K koH11y o0yueHus B 9 kjacce peMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYyJIa, HOH, KaTHUOH, AaHHMOH, IPOCTOE BEIIECTBO, CJI0)KHOE BEUIECTBO, BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas peaKkIusl, XUMUUECKasi CBsI3b, TEIJIOBON
ahdexT peakiuu, MOJb, MOJSPHBIA O0BEM, pacTBOp, OJCKTPOIUTHI, HEIIEKTPOIUTHI,
DIIEKTPOJIUTUYECKAsT TUCCOIMALMsA, PEAKIMH WOHHOTO OOMeHa, Karaiu3aTtop, XHUMHYECKOe
paBHOBecHe, 0OpaTUMBbIe U HEOOpaTUMbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCJIEHHE W BOCCTAaHOBJIEHHE, AaJUIOTPONus, amM(pOTEpHOCTb,
XUMHYEcKasl CBS3b (KOBAJIEHTHAsI, HOHHAsI, METAININYECKasi), KpUCTAIIIMUECcKasi peréTKka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKLMH, IPEAEIbHO AonycTuMas KoHueHrpanus [1/1K
BELIECTBA;

. WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX IOHSATHH M NPUMEHSATH 3TH
MIOHSITHS IIPU ONMCAHUM BELLECTB U UX IPEBPAILICHUN;

. HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUs! ()OPMYJI BEIIECTB U ypaBHEHUI
XUMUYECKUX PEaKIUid;

. OTPEENATh BAJIEGHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, IPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KiacCy COEAMHEHHH II0
dopMynaM, BUJ XMUMHUUYECKOHN CBSI3U (KOBaJE€HTHAs, MOHHAs, METAJUINYECKasi) B HEOPraHUUECKUX
COCIMHEHUX, 3apsii MOHAa MO XUMUYECKOW (opMylie, XapakTep cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHUMN, TUIl KPUCTANINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

. packpsiBaTh cMbici [leprnoanueckoro 3akona Jl. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMAaHME: OIMUCHIBaTh W XapakTepu3oBaTh TabiauuHyto ¢opmy Ileprognueckoir cuCTEMbI
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas moArpymmna (A-rpynma)» v «m1o0odHas
noarpynna (b-rpynmna)», masnsie 1 00JbIINE TEPUOIbI, COOTHOCUTH 0003HAUYEHUS, KOTOPbIE UMEIOTCS
B IEpUOJNYECKON TaOIMIle, C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsijl Apa, 00Iee YNCIIO 3JIEKTPOHOB U pacrpeielieHne UX MO IEKTPOHHBIM
CJI0SIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB M WX COSAMHEHUN B
IpeJienax MaJlbIX IEPUOJIOB U IIABHBIX MOArPYII € YYETOM CTPOEHUS UX aTOMOB;

. KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (1Mo YUCIy M COCTaBY YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3¢ ¢eKTy, Mo
U3MEHEHUIO CTENeHEeH OKHUCICHHSI XUMUYECKUX JIEMEHTOB);



. XapakTepu30BaTh (OMUCHIBATH) O0IIKE U CTIeNU(PUIECKUE XUMUYECKHE CBOWCTBA IMTPOCTHIX
U CJIOXHBIX BEIIECTB, MMOATBEPKAas ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX ypaBHEHUHI
COOTBETCTBYIOILUX XUMUYECKUX PEAKIUII;

. COCTAaBJIATh YPABHEHUS IEKTPOJUTUYECKOW IUCCOLMALMU KUCJIOT, IIEJ0Yed U COJeH,
IIOJIHBIE U COKpAalIEHHBbIE YpPaBHEHUS peakUUil HOHHOIO OOMEHa, YpaBHEHHUs pEaKIHii,
MOATBEPKIAIOIIUX CYIECTBOBAHME FEHETUUECKOM CBS3H MEXKy BEILIECTBAMU PA3JIMYHBIX KIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN ITOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUs, BO3MOKHOCTHU
IIPOTEKAaHNs XMMHUYECKUX IPEBPAILECHUN B PAa3JINYHbIX YCIOBUSAX;

. BBIYNCIIATh OTHOCHUTEIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BEILECTB, MacCCOBYIO
JIOJIF0 XMMUYECKOI'0 3JIEMEHTa 10 (opMylie COEIUHEHUs, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKivi;

. coOuoaTh  IpaBWia  [OJb30BAaHUS XMMHUYECKOH MOCYyIOM M J1abOpaTopHBIM
000py/10BaHUEM, a TAK)XKE MpaBUjIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLIUSIMHU I10
BBINOJIHEHHUIO JTAOOPAaTOPHBIX XMMHUYECKHX OIBITOB I10 IMOJYYECHHIO U COOMPAHHUIO I'a3000pa3HbIX
BEILIECTB (aMMHUAaKa U yIJIEKHCIIOro Irasa);

. IIPOBOAMTH pEaKLUH, NOATBEP/KIAAIOIINE KaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMuI-, HMOauA-, KapOoHart-, ¢docdar-, cuiukar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS M HOHBI M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

. IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON JEATEIBHOCTH — AHAJIN3 U CUHTES,
CpaBHEHME, O0O0OILIECHUE, CUCTEMAaTU3aLUIO, BBIABIECHUE MPUYMHHO-CIECICTBEHHBIX CBSI3€H — JUIs
W3YYEHHUs CBOMCTB BELECTB U XUMHUYECKUX pEaKLUl, ECTECTBEHHO-HAYyYHbIE METOJbI IIO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
Ne HaumenoBanwue pa3nenoB u KomnuecTBo yacos DJEeKTPOHHBIE
n/m TEM IIPOrpaMMBbI Bcero | Kontpon | Ilpaktuue | (mudpossie)
bHBIC CKHe o0Opa3oBaTenbHbIC
paboThI paboTel | peCypCHI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
1.1 | Xumus — BakHas 00J1acTh 5 2 bu6nmoreka [JOK
€CTEeCTBO3HAHUS U
IIPAKTUYECKON AESATEIbHOCTU https://m.edsoo.ru/7f41837¢
YeJIoBeKa
1.2 | BeniecTBa U XMMHUYECKHUE 15 1 bubnmoreka [JOK
peaximn
https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHMYECKHUX BeLeCTB
2.1 | Boznyx. Kucnopogn. [Tonsitue 6 bubnnoreka [JOK
00 okcuaax
https://m.edsoo.ru/7f41837c
2.2 | Bopopon.Ilonsitue o kuciaorax 8 1 bubnmoreka [JOK
U COJISIX
https://m.edsoo.ru/7f41837¢
2.3 | Bonxa. PactBopsl. [Tonsatue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSX
https://m.edsoo.ru/7f41837¢c



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

2.4 | OCHOBHBIC KJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCIUHEHUI

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

Nroro no pazgeny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemenToB /. M. MenaeneeBa.
Ctpoenne atoM0oB. XuUMU4ecKas cBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1 | [lepuoauueckuii 3aKOH U 7 bu6mmoreka [JOK
IIepuoanueckas cucrema
XUMHYEcKHX 35eMeHToB [1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. Ctpoenue aroma
3.2 | Xumuueckas CBSI3b. 8 1 bu6mmoreka [JOK
OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7t41837¢
Wroro no pazneny 15 bubnuorexa [JOK

https://m.edsoo.ru/7t41837¢

PesepBHOE Bpems 3 bubnnoreka [JOK

https://m.edsoo.ru/7t41837¢c
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9 KUIACC
Ne | HaummenoBanue pa3zienoB u KosngectBo yacoB OnexkTpoHHble (LU(POBLIE)
n/m TEM IIPOrpaMMBbl Bcero | Koutponbubie | IlpakTuueck | 00pa3oBaTeslbHBIE PECYPCHI
paboThI ue paboThl

Paspnen 1. BemecTBO 1 XMMHYECKHE PeaKIIUH
1.1 | IToBTOpeHue u yrimyoneHnue 5 1 bu6nuorexa [IOK

3HAHU OCHOBHBIX Pa3/eiioB

Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK

XUMHUYECKHUX PEeaKIIHii
https://m.edsoo.ru/7f41a636

1.3 | DnekTponuTHyeckas 8 1 1 bubnunoreka [JOK
aucconranus. XUMUYECKUe
peaKuu B pacTBOPax https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasznen 2. HemeTa/sIbI M HX cOeTMHEHHS
2.1 | OGmras xapakTepucTUKa 4 1 bubmuorexa [JOK
XUMHUYECKHX IJIEMEHTOB
VIIA-rpynnsl. ['agorenst https://m.edsoo.ru/7f41a636
2.2 | OOm1as xapakTepucTUKa 6 bubnmnoreka [JOK
XUMHUYECKHX JJIEMECHTOB
VIA-rpynmnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCIIMHEHUS
2.3 | OOm1as xapakTepucTUKa 7 1 bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB VA-
rpymnmsl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636

COEIUHEHUS
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2.4 | OGmras xapaKTepuCTUKa 8 bubnuorexa [JOK
XUMHUYECKHX JJIEMEHTOB
IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCIUHECHHUS

Nroro no pazgeny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

3.1 | OOmme cBOMCTBa METAJIIIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7t41a636
3.2 | Baxueiimme MeTaaIbl U UX 16 bubmuoreka [JOK
COCTMHCHUS
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20

Pa3nen 4. Xumus u oxkpy:xamomasi cpeaa
4.1 | BemecTtBa u MaTepuaibl B 3 bu6mmoreka [JOK
JKU3HH YeJIOBEKa
https://m.edsoo.ru/7t41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubnnoreka [JOK
https://m.edsoo.ru/7t41a636
OBUIEE KOJIMYECTBO YACOB 68

[10 [IPOTPAMME
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