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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1o XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs COCTAaBJIIEHA Ha
OCHOBE TpeOOBaHMU K pE3yJbTaTaM OCBOCHHMS OCHOBHOW OOpa3oBaTEIbHOW MPOrpaMMBbl
OCHOBHOTO ob0miero o6paszoBanus, npeactaBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE
denepanbHOi pabodeil MporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILMU MPENOJaBaHUS
yueOHOoro npenMera «XuMHs» B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuy.

[IporpaMmMa mo XUMHUM JAAa€T NPEACTABICHUE O IENAX, OOLIEH cTpaTeruu OOydeHws,
BOCIIUTAHUA W PA3BUTUS OOYYAIOUIMXCA CPEICTBaMU y4eOHOro MpenMeTa, YCTaHaBIMBAET
00s3aTeNbHOE MPEAMETHOE COAECPKAHUE, IPEyCMAaTPUBAET PACIPEAECICHUE €ro Mo KiaccaMm U
CTPYKTYpUPOBAaHHE MO pa3leiraM M TeMaM [pOorpaMMbl [0 XUMHH, ONPEIEINSET
KOJIMYECTBEHHbIE U  KAYECTBEHHbIE  XapaKTEPUCTUKU  COACPIKAHUS, PEKOMEH]IyEeMYIO
MOCJICAOBATEIBHOCTh HM3YyYEHUS XUMHUHU C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€, JIOTUKU Yy4yeOHOro MpoIecca, BO3PACTHBIX OCOOECHHOCTEH 00YyYaroIMXCsi, ONMpeaeseT
BO3MOKHOCTH TpEAMeTa Jis pealn3alii TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeNbHOM MporpaMMmbl Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHusA, a TakKke
TpeOOBaHUIl K pe3ysibTaTaM OOYy4YEeHHMs XMMHUU Ha YpOBHE IeJield H3YdeHMsl NpeaMmeTa U
OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHLHON JI€ATEIbHOCTH OOYyYalolIerocsi Mo OCBOCHHIO
y4eOHOI0 CO/IepKaHUSI.

3HaHUE XUMHH CITY>KHUT OCHOBOM /17151 (DOPMUPOBAHKSI MUPOBO33PEHUS O0YUAIOIIETrOCs, €ro
NPEJICTaBICHU O MaTepualbHOM EIUHCTBE MHpPA, BAXKHYIO POJb HIparoT (OopMUpPYyEMBIE
XUMHEH TMpe/CTaBICHUs] O B3aMMOINPEBPAIICHUAX DSHEPTUM M 00 DBOJIOIUHM BEILECTB B
OpHUposie, O MYTAX PEIIeHUs TIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI UYEIOBEUYECTBA —
CBIPbEBOM, OSHEPreTHYECKOW, MHUIIEBOM M  OSKOJOTMYECKOM Oe30MacHOCTH, MpodiieM
3JIpaBOOXpPaHEHUSI.

N3yuyeHnue xumun:

CHOCOOCTBYET pealM3allud BO3MOXKHOCTEH JJIsi CaMOpa3BUTHUS U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011e# 1 PyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS U TBOPUECKUX CITOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIBHOM  Yy4eOHOM  JEATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B TIOBCEJIHEBHON JKHU3HHM, Tak U B
podeCCUOHANIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHNEUU(PUKON HAYYHOIO MBIIUICHMS, 3aKJIAJbIBAET OCHOBBI IEJIOCTHOTO
B3IJISiIa HA ©OWHCTBO TIPUPOIBI W UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(GbOopMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYarOIINXCs;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K MPHUPOJAE, K 4YEJIIOBEKY, BHOCUT CBOH BKJIaJ, B 3KOJOTMYECKOEe OOpa3zoBaHUE
00yJarommxcs.

JlaHHble HampaBlieHUS B OOYYEHMH XUMHUH OOECIEUMBAIOTCS CIEUU(PUKON COAEpKAHUS
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MENaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAYKH XUMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHs OPUEHTHUPOBAH Ha OCBOCHHE
0OyJaroIMMUCS CUCTEMBI TIEPBOHAYATLHBIX MOHATHA XUMHUU, OCHOB HEOPTaHUIECKON XUMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHITUH OPraHUYECKON XUMUMU.

CtpykTypa cojaepxaHusi IpOrpaMMbl IO XMMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ uzydeHuro. ConepkaHue CKIIAIBIBACTCS M3 CUCTEMBI MOHATHM O XMMHYECKOM
AJIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATUHA O XUMHUYECKOM peakuuu. OO€ 3TU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbI IO MPUHIMIY MOCJIEA0BATEIHLHOTO Pa3BUTHUSI 3HAHUNW HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

TeopeTnueckre 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE SMIUPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYyromy,
BBITIOJIHSIST (DYHKIIMM OOBSCHEHUS M MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU
MPAKTUYECKOT0 MPUMEHEHHUS U TMOTYUYCHUS U3yUaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHHUS O
XUMHYECKON COCTaBIISIIOLIECH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHON NPUPOIBI,
LIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO WM METOJaM IO3HaHUs B Hayke. M3ydeHue
XUMUU TPOUCXOIUT C MPUBJICYCHUEM 3HAHUM U3 paHEe H3YyUCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «dusuka. 7 kimaccy.

[Ipy m3yyeHUH XMUMHHM TPOUCXOIUT (HOPMUPOBAHHE 3HAHUNA OCHOB XMMHUYECKOM HAyKH
Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW MEATeTbHOCTH YeJIOBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3amada ydeOHOTO TMpeaMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMbl XUMHUUYECKUX 3HAHUM — BaKHEUIIUX (haKTOB, MOHSTHH, 3aKOHOB U
TEOPETHUYECKUX TMOJO0KEHUN, JOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOTO XapaKkTepa, si3bIKa
HayKH, B MPUOOIIEHNN K HAYYHBIM METO/IaM MO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX
peakiuii, B pOpMUPOBAHUHU U PA3BUTHUH MMO3HABATEIHHBIX YMEHUHN U UX MPUMEHEHUH B Y4eOHO-
MO3HABATEJIbHON U Y4eOHO-UCCIIeI0BATENHLCKON IEATeTLHOCTH, OCBOCHUHU MPABHII 0€301TaCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy W3yyeHUM XUMUK HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs BaXKHOE 3HAYEHUE
MpUOOpENH TaKue MeId, Kak:

— (hopMuUpOBaHKME MHTEIJIEKTYaIbHO Pa3BUTON JUYHOCTH, TOTOBOM K CaM000Opa30BaHUIO,
COTPYIHHMYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEIICHUN, CIOCOOHON aJanTHpOBaThCA K
OBICTPO MEHSIFOIITUMCS YCIIOBUSM >KU3HU;

— HampaBJIEHHOCTh OOYYEHUSI Ha CHUCTEMAaTHYECKOe MpUOOIIEeHHEe OOydaromMXxcs K
CaMOCTOSITEJIbHOM ~ TO3HABAaTENIbHOW  JEATENIbHOCTH, HAyYHbBIM  METOJaM  IO3HaHUf,
(hOpPMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrnieyeHre YCJIOBHMA, CIMOCOOCTBYIONIUX MPUOOPETEHUIO OOYYarONUMUCS OIbITa
pPa3HOOOpa3HOW JEATEIHHOCTH, TMO3HAHUS W CaMOTO3HAHUS, KIFOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMIETEHIIU ), UMEIOLIUX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3JIMYHBIX BUJIOB JI€SITEIbHOCTH;



— (hopmupoBanue oO1el PYyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
4uciie YMEHUN OOBSCHATH M OLICHUBATh SIBJICHUS OKPYKAIOLIEro MHUpPA, UCIOJb3Ys 3HAHUA U
OTBIT, TOJYYCHHBIC TPH HU3YYCHUH XHUMHH, NPUMEHATh WX TPH PEIICHWH MpodieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBLHOCTH;

— (hopmupoBanue y oOy4aronmxcsi 'yMaHUCTUUECKUX OTHOIICHUH, TOHUMAaHUS [IEHHOCTU
XUMUYCCKUX 3HAHUW TSI BBIPAOOTKH DKOJIOTHYECKH IIeIeCO00Pa3HOTO MOBEJACHUS B OBITY U
TPYAOBOU JEATEIBHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH MPUPOIHOMN
cpensl;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEITIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY NMPOGUIIs U HAPABICHHOCTH AAJIbHEHUIIIET0 00yUYeHUS.

OO61iee 4Kcio 4acoB, OTBEIEHHBIX /I M3YyUYEHUS] XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpasoBaHus, cocTapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce —
68 yacoB (2 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMUM B KW3HU YEJIOBEKA. XMMHS B CUCTEME HayK. lema u
BemiecTBa. DU3MUECKHE CBOWMCTBA BEIIECTB. ArperatHoe cocTtositHue BemiecTB. [loHsitue o
METO/Iax MO3HaHUs B XuMUU. YuncThle BeniecTBa U cMecu. CriocoObl pa3ieNieHus: CMECei.

ATOMBI U MOJIEKYJIBl. XHUMHUYECKHE HIEMEHThl. CHMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U Ccll0XKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (popmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHocutenbHas artoMHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B COEUHEHHUH.

KomuuectBo BemectBa. Monb. MossipHass macca. B3auMOCBSI3b KOJMYECTBA, MacChl U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKHE W XUMUYECKHE SBJICHHS. XMMHUYECKas peakuus M €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMUYeCKue ypaBHeHUs. Kimaccupukanmss XuMHYECKUX peakiui
(coemuHeHus, pa3aoKeHUs, 3aMEIICHUs], 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOM MOCY/A0MW, MpaBWIaMu pabOThl B Ja0OpATOPUU U MPUEMAMU
oOpailieHusi ¢ Ja0OpaTOpHLIM 00OpPYAOBAaHUEM, U3YYEHUE U ONHCaHUE (PU3MUECKUX CBOUCTB
0o0pa3lloB HEOPraHWYECKUX BEIECTB, HaOMIOACHUE (U3NUECKUX (TUIaBJICHHE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKe, KUIIEHUE U KOHACHCAIUS BOJAbI) U XUMUYECKUX (TOpEHHE
CBEUU, TMPOKAJIMBAaHUE MEIHON MPOBOJIOKHM, B3aMMOJICUCTBHE MeJla C KHUCIIOTOM) SIBJICHUIA,
HaOJI0/ICHNE U OMMCAaHKE MPU3HAKOB MPOTEKAHUs XUMUUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KUCTOTHI C XJIOpUI0M Oapusi, pazioxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMoOjCiCTBUE jkene3a ¢ pactBopoMm coinu memu (Il), mzydyenme cmoco6oB
paszesieHus CMeceil: ¢ TIOMOIIbI0 MarHurta, (PUIbTpOBaHWE, BHIIAPUBAHUE, IUCTHILISAINA,
xpomatorpadusi, MPOBEICHUE OYMCTKM TOBAPEHHOW COJIM, HAOIIOJICHHWE W OMNHCaHUe
pe3yJbTAaTOB MPOBEACHUSI ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JIaHUE
MoJienel MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kuciaopoa — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxosxenue kuciopoja B npupojie, (pu3ndeckue U XuMUYECKUe CBOMCTBA (PEaKIIMU TOPEHHUS).
Oxkcuppl. Ilpumenenue xuciopoga. CrnocoObl MOJyYEHHUsS KHUCIOpoJa B jgabopaTropuu U
MPOMBITTUIEHHOCTH. KpyroBopoT kucinoposa B npupojse. O30H — ayutoTponHas Moaudukaims
KHUCJIOpO/A.

TeroBoit 3(p(hEeKT XUMHUYECKOM peakiuu, TEPMOXMUMHYECKHUE YPAaBHEHHUsS, 3K30- U
SHAOTEPMUYECKHE pPEAKIMU. TOIUIMBO: Yrojib M METaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3 (exTa, pa3pyIieHne 030HOBOTO CIIOS.

Bomopon — »neMeHT u mpoctoe BemiecTBO. HaxokneHnwe Boaopoja B MPUPOJE,
(br3MYecKue 1 XUMHYECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOObI TIoiTydeHus. KucinoTer u conm.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.



@®usnueckne cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. HacbelieHHble u
HEHACBIICHHbIE PAcTBOPBL. PacTBOpHUMOCTh BellecTB B BoAe. MaccoBas oSl BELIECTBA B
pactBope. XuMHUUYecKue cBoilcTBa BoAbl. OcHOBaHUsA. Posib pacTBOPOB B NMPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B MpUpOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXxpaHa M OYMCTKA
OPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuil. Oxcunpbl. Kriaccudukamums OKCHIOB:
cojieoOpa3yromue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) M  HECOJe0Opa3yrolIue.
Homenknatypa okcugoB. @U3HUECKUE U XUMHUYECKUE CBOMCTBA OKCHUIOB. [lomydyeHne okcuIoB.

OcnoBanus. Knaccudukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. dusznyeckne M XHUMUYECKHE CBOWCTBA OCHOBaHWM. [lomydenue
OCHOBAHUHU.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kuciot. @u3ndeckue U XMMUYECKUE
cBoiicTBa KUCIOT. Psan aktuBHOCTM MeTauioB H. H. bekerosa. [lonyuenue kucior.

Conu. HomeHnknarypa coiieil. @u3nyeckrue U XuMHU4YecKue cBorcTBa coseil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCTMHEHUIM.

Xumuueckuii IKCnepuMeHm:

KaueCTBEHHOE OTpe/IeIICHUE COJEPKaHUs KUCIOpo/ia B BO3yXe, MOJydeHne, coOupaHue,
pacno3HaBaHWE W M3y4Y€HUE CBOMCTB KHUCJIOpOJA, HAOIIOJCHHE B3aUMOJICUCTBUS BELIECTB C
KHUCJIOPOJOM U YCJIOBHS BO3HUKHOBEHMS M MPEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHUE C
oOpa3liaMd OKCHJIOB M ONHUCAHHWE HX CBOMCTB, MOJY4YEHHE, COOMpaHUE, pacro3HaBaHUE U
H3y4eHHE CBOMCTB Boaopoia (rOpeHHe), B3amMoAcicTBHE Bogopona ¢ okcumom wmeau (1)
(BO3MOKHO HCITOJIb30BAHKUE BUCOMATEPHAIIOB), HAOJIOCHNE 00PA3IIOB BEIIECTB KOJTMYECTBOM
1 Mok, ucclienoBaHrEe OCOOCHHOCTEN PAaCTBOPEHMS BEIIECTB C Pa3IMUHON PacCTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JI0JEN PpPAacCTBOPEHHOTO BEIIECTBA,
B3aMMOJICUCTBUE BOJbI C MeTaylaMU (HAaTpUeM M KaJbliieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIEIOBAaHUE OOPA3I[0B HEOPTAaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
HaOII0ZICHNE M3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KHCIOT M INENIOYCH, W3ydeHUE
B3aumMoeiicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C MeTajllaMH,
peakiuii HEWTpaau3aluu, I0JIyYeHUE HEPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJHOTO
MeTajula JPYTMM W3 pPacTBOpa COJIM, PEIICHUWE OSKCIECPUMEHTAIBHBIX 3aad 110 TEMeE
«BaxXHeuIne KJIacChl HEOPTAHUYECKUX COCUHEHUID.

[Hepuoanuyeckuii 3axkoH u Ilepuoauyeckasi cucrema xummudeckux jaemeHToB . U.
Menpaeneesa. Crpoenne aTOMOB. Xumuueckas CBA3b. OxucauTeNLHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBbie mOMBITKM KJIacCU(PUKAUM XUMUYECKUX DJIEMEHTOB. [loHsiTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (ILI€JIOYHBIE U MIETOYHO3EMENbHBIE METAJUIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpble 00pa3ytoT aMPOTEpHbIE OKCUIbI U THIPOKCHUJIBI.

[lepuonunueckuin 3akoH. Ilepumomgmueckas cucrema xumMuueckux osnemeHtoB /[l U.
MenpneneeBa. Kopotkonepuonnas u januHHonepuogHas ¢opmbl [lepuoanueckoid cucTeMbl
xumuueckux aiiemeHtoB J[. U. MengeneeBa. Ilepuonst u rpynmbl. PU3HYECKUNA CMBICI
MOPSAJIKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYMIIBI AIEMEHTA.



Crpoenne aromoB. CoctaB aTomHbIX saep. HM3otombl. OnekTpoHbl. CrpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMHUECKUX 31eMEHTOB [lepronueckoil CUCTEMBI
. . MeHneneeBa. XapaKTEpUCTUKA XHMHYECKOTO 3JIEMEHTA IO €ro TOJIOKEHUIO B
[Tepuonunueckon cucreme . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pAJINyCa aTOMOB XUMHYECKUX AJIEMEHTOB, METAIUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IepUoIaMm.

3nauenue [lepuoguyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUUYECKUX JIEMEHTOB
IUTA pa3BUTHUS HAyKH U pakTuku. [{. 1. MenaeneeB — y4€HbI U rpakIaHUH.

XuMuueckast CBSI3b. KoBanenTtHas (monsipHasi W HEMOJISIpHAs) CBSA3b.
DIEKTPOOTPUIIATETILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  oxucieHus.  OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iponecchbl
OKHCJICHUS] U BOCCTaHOBJICHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue 0OpasloB BEIIECTB METAUIOB M HEMETANIOB, B3aUMOJCHCTBUE THAPOKCUIA
IIUHKA C pacTBOpaMHU KHUCJOT U IIEI0YeH, TPOBEACHUE OIBITOB, WILITIOCTPUPYIOMIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA (TOPEHUE, PEAKIIUU PA3JIOKEHUSI, COCTUHECHUS).

Mesxcnpeomemmnuwie ceasu

Peann3zanust MeXIpeAMETHBIX CBS3€M MPH U3yYCHUU XUMUU B § KIIACCE OCYIIECTBISAETCS
4yepe3 MCIOJb30BaHME KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHATHM, TaK ¢ TOHATHMA,
SIBJISTFOIIMXCSI CUCTEMHBIMU JIJIS1 OT/ACJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO KA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHaiM3, CHUHTE3, KJIacCH(pUKAIMs,  TMEePUOJUYHOCTh,  HAONIOJACHUE,  OKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: wmarepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUN 3apsii, BEIIECTBO, TeJO, O0BEM, arperaTHoOE
COCTOSIHME BEIIECTBa, ra3, (PU3MYECKUE BEIUYUHBI, CAUHUIIBI U3MEPEHUsS, KOCMOC, TJIAHETHI,
3BE3161, ComHILE.

buonorus: dporocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHbIE TMOPOJABI, TOJIE3HBIC
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKasi peaKkIus

ITepuonnueckuit 3akoH. llepmognueckas cucrema xumudyeckux osiemeHtoB [l .
MengeneeBa. CTtpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUM CBOMCTB XUMHUUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOOB, Kalvs, KalbIUsig U WX COCAUMHEHUUW B COOTBETCTBUU C
MOJIO’KEHHUEM 3JIeMEHTOB B [leproinueckoil cucteMe U CTpPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUAbI XUMHUYECKOW CBsA3U. TUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOW PEIETKH M BUAA XUMHUYECKOU
CBSI3U.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB. XMUMHUYECKHME CBOMCTBA
BEILIECTB, OTHOCSIIMNXCS K PA3IUYHBIM KJIacCaM HEOPraHMYECKHX COEIUHEHUM, reHeThudYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.



Knaccudukanuys XMMHUECKUX PEAKIU M0 pa3InYHbIM MpH3HaKaM (TI0 YUCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, MO0 H3MEHEHHUIO CTeneHeu
OKHCJIEHUSI XUMHUYECKUX 3JIEMEHTOB, M0 OOPATUMOCTH, IO y4aCTUIO KaTajau3aTopa). JK30- U
SHAOTEPMUYECKHAE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTe o ckopocTn XMMHUYECKON peakuuu. [loHarne o0 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. IIoHATHE O TOMOIeHHBIX M TE€TEPOreHHbIX peakiusx. IloHsTue o
katanuse. IloHATHE O XUMHUYECKOM paBHOBecHMU. @DaKTOphI, BIMSIOMIKAE HA CKOPOCTH
XUMHUYECKON PEAKIUU U MOJOKEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKIUHM, SJEKTPOHHBIM OajaHC OKHCIUTENIBbHO-
BOCCTAHOBUTENbHOM peakiuu. COCTaBICHHE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKLMii ¢ UCIOIB30BAHUEM METOA SJIEKTPOHHOrO OajaHca.

Teopus 3IEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIATHI U HEIIEKTPOJIUTHI. KaTnoHsl,
aHUOHBL. MeXaHu3M JHMCCOLMALHMKA BEIIECTB C Pa3IW4YHbIMM BHJIAMHU XUMHYECKOW CBS3H.
Crenens nucconuannu. CUIbHBIE U CIIA0bIE SJIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YClnoBUSI MPOTEKAHUS PEaKIMid MOHHOTO OOMEHA, MOJIHbIC U
COKpaIllEHHbIC MOHHBIE ypaBHEHMS peakunii. CBOMCTBA KUCIOT, OCHOBAHUW U COJIEW B CBETE
NpEJICTaBICHUA 00 3JEKTPOJUTHUECKOM nuccouuanuu. KadecTBeHHblE peakluu Ha HOHBI.
[TonsATHE O TUIPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAIMM KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB M HeMmeTauioB (rpadura W ajiMasza), CJIOXKHBIX BEIIECTB (XJIOpUAa HATpUs),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEaKUHUH OT BO3JEWUCTBHS Pa3JIMYHBIX
(bakTOpoB, UCCIIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIiecca IUCCOLUALUN
KHCIIOT, IIeJoYeld U coyiel (BO3MOXKHO HCIOJIb30BAaHUE BUJEO MaTepUaIOB), MPOBEICHUE
OMbBITOB, WUTIOCTPUPYIOIIKUX MPU3HAKA MPOTEKAHUsS pEaKIUil HOHHOTO oOMeHa (oOpa3zoBaHuUE
ocaJika, BBIJEJICHHE Ta3a, OO0pa30BaHUWE BOJbI), ONBITOB, WUIIOCTPUPYIOIIMX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (FOpEHUE, peakUnun pasloKEeHHs, COCIUHEHNs),
pPacno3HaBaHHE HEOPraHWYECKUX BEIIECTB C IMOMOIIBK) KadeCTBEHHBIX PEaKIMil Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerauibl 1 X coOeIMHEHUS

OOmiasi xapakTepucThKa rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
creneHd okucieHus. CTtpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKUE CBOWCTBA Ha MpUMEpPE XJopa (B3aMMOJCHCTBUE C MeETaulaMH, HEMETaJUlaMH,
mienoyamu).  XjopoBoaopon. CoissiHas KHUCIOTa, XWMHUYECKHE CBOMCTBA, TOJyYEHHE,
IpuMeHeHue. J[lelicTBue XJopa M XJIOpOBOAOpPOJAa Ha OpraHuM3M 4esioBeka. Bakneniue
XJIOPUJIBI M UX HAaXO0KJIEHUE B PUPOJIE.

Obmas xapakrepuctuka 3jeMeHTOB VIA-rpynmel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (U3NYECKHE CBOMCTBA IMPOCTBIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMU KUCIOPOJa U cepbl. XMMUYECKHE CBOWCTBA
cepbl. CepoBOOpOA, CTpOEHHE, (PU3NYECKHE M XUMHUYECKHEe CcBoilcTBa. OKCHIBI Cepbl Kak
MPE/ICTaBUTENN KUCIOTHBIX OKcHIOB. CepHas KucioTa, (PU3HUECKUe U XUMUYECKHE CBOMCTBA
(obmue Kak MpencTaBUTENs Kiacca KHUCIOT U crhenuduueckue). XUMHUECKUE pPEaKIHH,
JeKalMe B OCHOBE IPOMBIIUIEHHOTO CHOco0a MOJIydeHUs CepHOM Kuciotel. [IpumeHenue



cepHori kuCiOThl. CoONM CEpHOW KHUCJIOTHI, KAauyeCTBEHHAs peakius Ha CyJab(aT-uoH.
Haxoxnenue cepbl u €€ coequHeHUN B NMpHUpOJe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOILIEH
Cpellbl COeAMHEHUSIMU Ccepbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa U BOAOEMOB), CTIOCOObI
€ro MpeaoTBpaICHUSI.

O6mass xapaktepucThka 3JeMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTEMEHH OKUCICHHS. A30T, paclpocTpaHeHHe B Mpupoie, (pusmueckue u
XUMUYECKHe CcBoWcTBa. KpyroBopor azora B mpupome. AMMHAaK, €ro (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MOJIydueHHE M mnpuMeHeHue. Coau amMMOHUS, UX (uU3MYecKue u
XUMHUYECKUE CBOMCTBa, NMpuMeHeHHe. KadecTBeHHas peakius HAa HMOHbBI aMMOHMS. A30THas
KHCTIOTa, € MoyydeHue, (pusmueckne M XUMHUYECKHe CBOWCTBA (0OIIMEe Kak MpeaCcTaBUTEINS
KJlacca KHCIOT U crnenududeckue). Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHS B KaueCTBE
MUHEpaIbHBIX yH0OpeHHil. XUMUYECKOE 3arpsi3HEHHUE OKPYKAOUIEH Cpelbl COeNMHEHHSIMU
a3oTa (KUCIIOTHBIC JOXIH, 3arPsI3HEHUE BO3yXa, MMOYBBI U BOI0EMOB). Docdop, alIoTponHbIE
moaudukammuu docdopa, usnyeckue u xumuueckue cporctBa. Oxcun dochopa (V) u
dbochopHas kuciora, puznUecKne U XUMUYECKHE CBOWMCTBA, MoOdydeHue. Mcnonap3oBaHue
(docdaroB B KauecTBe MUHEPAILHBIX YI00PEHUIA.

O6miass xapaktepuctuka siemMeHTOB |VA-rpynmnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHS. YTIEpO/l, AJUIOTPOIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHUE B
npupoje, GusMvYecKkue M XHUMHUYECKHe CcBoMcTBa. Ajcop6musi. KpyroBopor yriepoga B
npupone. OKcuabl yriepojaa, ux (Gpu3nueckue U XUMHUYECKUE CBOMCTBA, JEHCTBUE Ha >KUBBIC
OpraHu3Mbl, MOJYYECHHE W MPUMEHEHUE. DKOJIOTMYECKHE MpOoOJIeMbl, CBS3aHHBIE C OKCHUIOM
yriepozaa (1V), runoresa ri100aapHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3G (dEeKT. YToapHas
KHCJIOTa U €€ CONU, X (U3MUECKHME U XUMHUYECKHE CBOMCTBA, MOJyYEeHHWE U TPUMEHEHHE.
KauecTBeHHas peakius Ha kapOoHaT-uoHbl. Vcnosib3oBaHne KapOOHATOB B OBITY, MEIUIIUHE,
MIPOMBIIJICHHOCTH U CEJIbCKOM XO35ICTBE.

[lepBoHauanbHbIC TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUMHEHUSIX yTiepojaa
(MeTaH, 9TaH, OSTWJIEH, alleTWJICH, OSTaHOJ, TJUIEPUH, YKCycHas Kuciota). [lpupoansbie
MCTOYHHUKHU YTJIEBOJOPOJOB (Yrojb, MPUPOAHBINA Ta3, HEPTh), MPOIYKTHI HX NEpepabOTKu
(6eH3MH), MX POJb B OBITY U TPOMBINLUICHHOCTU. [loHSATHE O OMOJIOTMYECKH BaKHBIX
BEILIECTBAX: JKMpaX, OejKax, yrieBoJaxX — W MX pOJIM B KM3HU 4YeloBeka. MarepuanbHoe
€MHCTBO OPTAHUYECKUX U HEOPTAHUUYECKUX COETUHEHHUI.

Kpemuwmii, ero ¢Qusuyeckne W XHUMHYECKHE CBOWCTBA, TOJYyYCHHE W MPUMEHEHUE.
Coenunenusi kpemHusi B mnpupoxae. OOmue mnpencraBieHus o0 okcume kpemaus (1V) u
KpemMHueBo kuciore. Cuiaukarbl, WX HCHOJB30BaHHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiiiine cTpouTeNnbHblE MaTepHallbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, >KeJIe300€TOH.
[TpoGnembI 6€30MacHOTO UCITOIH30BAHUS CTPOUTEITFHBIX MaTEPUAJIOB B IIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lioB HEOPTaHUYECKHUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha XJIOPUJ-UOHBI U HAOIIOACHUE MPU3HAKOB UX MPOTEKAHMSI, OMBITHI,
oTpaxaroiue (puznyeckue U XUMUYECKHE CBOICTBA raJlOr€HOB U UX COEIMHEHUN (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPHAIIOB), O3HAKOMJICHHE C OOpasllaMHd XJIOPHUAOB (TAJIOTEHUIOB),
O3HaKOMJIEHHE C o0pa3lamMu ceppl U €€ COEeOUHEHUSIMH (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEpUANIOB), HaONIOJeHUEe Tpolecca oOOyriMBaHMs caxapa TMOJ  JeHCTBUEM



KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, U3yYeHNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEpHOIt
KHCJIOTBI, TIPOBE/ICHUE KAYECTBEHHOW PEaKIMU Ha Cynb(aT-uoH U HAOIIOJCHHE MpU3HAKa e
POTEKaHMsI, O3HAKOMJIEeHHE ¢ (DU3UYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa U UX COCTUHEHUIN
(BO3BMOXXHO HCIIOJIb30BaHUE BHJCOMATEpHAIOB), OOpa3liaMu a30THBIX H  (HochHOpPHBIX
ynoOpeHuid, ToJlydeHue, coOupaHHWe, paclo3HaBaHWE U M3YyYCHUE CBOMCTB aMMHMaKa,
MIPOBE/ICHNE KAYSCTBEHHBIX PEaKIMii Ha UOH aMMOHUS U (ochaT-uoH U U3yUCHUE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOICHCTBIE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHUAJIOB), N3YUYEHHE MOJCNCH KPUCTAUIMYECKUX PEHIETOK aliMasa,
rpaduTta, ¢yiepeHa, O3HAKOMJICHHE C TIPOIIECCOM aJCcOpOIMU PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOTa3a, MoJIydeHUue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YTJIEKUCIIOTO ra3a, MPOBE/ICHUE KAYECTBEHHBIX PEAKIMNA HA KapOOHAT U
CUJIMKAT-HOHbl W HW3YyYECHUE TPHU3HAKOB HMX MPOTEKAHUS, O3HAKOMIJIEHHME C MPOAYKIUEH
CHJIMKATHOW MPOMBINIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7au 10 TeMe «Baxknenmme
HEMETaJlJIbl U UX COCITMHCHUS.

MeTaiibl 1 UX COeMHEHUS

OOmiass xapakTepUCTUKA XUMHYECKMX JJEMEHTOB — METAUJIOB Ha OCHOBAaHUHU UX
noJjioxkeHust B llepuogmueckoi cucreme xumuueckux siaemeHToB [l M. MenneneeBa u
ctpoeHus atomoB. CTpoeHue MeTtawsioB. MeTammyeckas CBsS3b M MeTajuIMyecKas
KpUCTAJIMUECKas PeIIETKA. DJIESKTPOXUMUUECKUN psil HANPSOKECHUM MeTalioB. PU3NUECKUE U
XUMUYeCKue CcBoMcTBa MeTamwioB. OOmme crnocoObl monyudeHus wmetamioB. [loHsTtue o
KOPPO3UU METAJNIOB, OCHOBHBIC CIMOCOOBI 3alllUThl UX OT KOoppo3uu. CruiaBel (CTallb, YyTYH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U TPOMBIIIIICHHOCTH.

[Ilemounble MeTasIbI: MOJIOKEHHUE B [lepnoanueckoi cucTteMe XMMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE UX AaTOMOB, HAXOXJAEHUE B Npupoae. OU3NUECKUEe U XUMUYECKUE
cBOMcTBa (Ha mpuMepe HaTpus U Kaimus). OKcuabl U TUIPOKCUIBI HATPUS U Kajusl.
[IprumeHeHne MET0YHBIX METAIUIOB U UX COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAJUIBI MArHUKW W KaJIbLUUW: TOJOXKEHWEe B lleproamueckon
cucTteMe XxuMudeckux syeMeHToB [[. M. MennpeneeBa, CTpo€HHME MX aTOMOB, HAXOXICHHUE B
npupoje. PU3n4ecKue 1 XMMHUYECKHME CBOMCTBA MAarHus M Kajbliud. BaxkHenmune coequHeHus
KaJbIus (OKCHUJI, TUAPOKCHUJ, COJin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHCHUSI.

Amomunnii: nonoxenue B Ilepuoguueckoil cucreme Xumudeckux siemeHtoB [, .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKACHUE B IIpupojie. Du3ndyecknue 1 XUMUYECKUE CBOMCTBA
amrOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCH 1A aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckoid cucreme xumudeckux osiemeHtoB [l U.
MenzeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B NpUpoje. PU3NYeCKue 1 XUMUUYECKHUE CBOMCTBA
xenesza. Okcuasl, Tuapokeuasl U conm skeneza (l1) u xenesa (1), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKCnepuMeHm

O3HaKOMJIeHHE ¢ oOpa3laMu METaJUIOB W CIUIAaBOB, MX (PU3UUYECKUMU CBOMCTBAMH,
U3Y4YEHHUE PE3YIhTATOB KOPPO3UH METALIOB (BO3MOYKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
OCOOCHHOCTE B3aUMOJEWCTBUSI OKCHAA Kalblg W HAarpus C BOAOH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB), UCCIEIOBAHUE CBOMCTB KECTKON BOJIbI, MPOIECCA TOPEHUS
xKesieza B KUCIopojie (BO3MOKHO HCIIOIb30BaHUE BUACOMATEPHAIOB), TIPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEAKIIUA HAa MOHBI: MarHusl, KalbliMs, aIFOMUHUS, IUHKA, xene3a (1) u xenesza
(1), memu (I1), HaGFOIEHNE W OMKMCAHWE MPOIIECCOB OKPAIIMBAHMS TUIAMEHW MOHAMU HATPHS,
Kaliusl ¥ KaJiblHs (BO3MOXKHO HCIIOIb30BaHUE BUICOMATEPUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX
CBOWCTB THJPOKCHJIa ATIOMUHUSA U THAPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4
no TeMe «BakHeNIe MeTaulbl U UX COEAUHEHUS.

XuMuf U OKpy:KaIas cpeaa

BemiecTBa 1 mMaTepuanbl B TOBCEIHEBHOM KU3HMU 4esioBeKa. be3omnacHoe HCnoyib30BaHKe
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBasg momollp Npu XUMHYECKUX OXKOTax H
OTpPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpebl (MpeaesibHas JOMyCTUMas KOHIIEHTPALIHs
BemiecTs, Aanee — [1JIK). Posib XxuMuu B pelieHuM 3KOJOTUUECKUX TPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydeHue o0pa3ioB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, IOJIMMEPHBIE MATEPUATIBI).

Mesxcnpeomemmnunie ceasu

Peanm3zannst MeXnpeaMETHBIX CBA3EH NPHU U3YYEHUU XUMUU B 9 Kilacce OCYIIECTBISETCS
Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHUM, TaK U TOHATHH,
SABJISIFOIINXCSI CACTEMHBIMU [IJIS1 OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mre ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4dHbIM (haKT, TUIOTE3a, 3aKOH, TEOopus,
aHaiu3, CHUHTE3, KJIacCUpUKalUs, TNEPUOJUYHOCTb,  HAONIOJCHHE,  IKCIIEPUMEHT,
MOJICTUPOBaHUE, U3MEpPEHUE, MOJIeNb, SIBJICHUE, TMApPHUKOBBIA dA(P(DEKT, TEXHOIOTHs,
MaTepualbl.

®u3uka: wmaTepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIUJI, HN30TOIIBI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUYECKUM 3apsii, MNPOBOJHUKHU, TOJIYINPOBOAHUKH,
JTUAJIEKTPUKHU, (POTORIIEMEHT, BEIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTaJUIMUECKasi pemeTka, CIUlaBbl, (U3UYECKUE BEIUUYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢otocunTe3, npixanwe, Ouochepa, PKOCUCTEMA, MUHEpAIbHBIC YIOOpEHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpadbl, TOPHBIE TOPOIbI, IOJE3HbIC
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHSA MPOTrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
JOCTHUTAlOTCS B X0JI€¢ OOYYEHUsI XUMUU B €IMHCTBE y4€OHON U BOCIIUTATENBHON JESTEIIBHOCTH
B COOTBETCTBUM C TpPAJULUUOHHBIMH POCCUUCKHUMM COLMOKYJIBTYPHBIMU M JTyXOBHO-
HPAaBCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOLIECTBE MpaBUIaMH U HOPMaMH IOBEJIEHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLMAIIN3ALNN O0y4YarOIUXCsl.

JIM4HOCTHBIE pe3ydbTaThl OTPAKAIOT TOTOBHOCTH OOYHYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIMPEHHE OIbITA IEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTpHOTHYECKOTO BOCTIMTAHMSA '

LIEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/MIO, MMOHUMAHUsA 3HAYEHUs XUMHYECKOW HAayKHM B XKU3HHM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHOM MH(OpMALMEH O NEPENOBBIX JTOCTHKEHUAX U OTKPBITHSIX
MHUPOBOM M OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAyUYHBIX 3HAHUAX 00 yCTpPOWCTBE
MHpa 1 OOIIEeCTBa;

2) rpaKAaHCKOT0 BOCTIMTAHUS:

MPEACTABICHNUS] O COLMAJIbHBIX HOPMAax M IMpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUIEKTHBE, ~ KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HO,
yueOHOUCCIIEI0BATENbCKOM, TBOPUECKOM W JPYrMX BHJAX JEATEIbHOCTH, T'OTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JAESITENIbBHOCTU MpPU BBINOJIHEHUH Y4E€OHBIX, MO3HABAaTEIbHBIX
3a/1a4, BBIMOJIHEHUN XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOTIOHMMaHUIO U B3aUMOIIOMOIIM B MPOIIECCE 3TOM yUeOHOM JesITeIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE NOBEACHUE W TMOCTYNKH CBOMX TOBApHILEH C MO3WLIHWHA HPABCTBEHHBIX M
IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUIA ITOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKHUE  MPEJCTaBICHUS O  BEUIECTBE W  XUMHUYECKOHM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIAIOIIME OCHOBY JUIS
NOHMMAHUA  CYIIHOCTM HAy4yHOM KapTUHBI MHUpA, NpeACTaBiIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOIbI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOAHOU CPEeAo, O posn
XUMUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAINpaBJICHHbIE HA TOJIYYEHHE HOBBIX 3HAHUU MO XUMUH,
HEOOXOMUMBbIE /JIsi OOBSICHEHHS HaOI0JaeMbIX IPOLIECCOB U SIBJICHHM, MO3HABATEIHHOM,
MH(POPMALIMOHHOW W YHUTATEIbCKOM KYyJNbTYpbl, B TOM YHCIE HABBIKOB CaMOCTOSITEIbHOM
paboThl C Y4YeOHBIMM TEKCTaMH, CIPaBOYHOW JIUTEPATypoOM, IJOCTYNHBIMH TEXHUYECKUMU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOyUYEHHUIO M MO3HAHUIO, JIOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUI0, MPOEKTHON U MCCIIEI0BATENbCKON JESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABIEHHOCTU U YPOBHSI 00YUYEeHHUSI B JaTbHEUIIEM;

4) hopMuUpPOBaHUS KYJbTYPHI 3/10POBbA;



OCO3HAHWE [IEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUA K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHWE IIOCICACTBUUA W HENMPHUSITHE BPEIHBIX
NpUBBIUEK (YHOTPEOJIICHHS aJIKOTOJII, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COOIOACHUS
npaBuil 0€30MaCHOCTH MpU OOpalieHUH ¢ XUMUYECKUMH BeEIleCTBaMU B OBITY U peallbHON
KU3HHU;

5) TpyA0BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAaKTHYECKOMY M3yUeHHUI0 podeccrii U Tpyaa pa3IudHOro poja, YBaXKCHHUE K
TPpyAy W pe3yJapTaraM TpPYJOBOM AEATEIbHOCTA, B TOM 4YHCIE€ HAa OCHOBE MPUMEHEHUS
OPEeIMETHBIX 3HaHUM 1O XWMHHM, OCO3HAaHHBIM BBHIOOp WHAMBUAYAIBLHON TPACKTOPHUU
MIPOJIOJDKEHNST 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMUM,
0OI1IECTBEHHBIX MUHTEPECOB U MOTPEOHOCTEN, yCHemHOW MpodheCCHOHAIIBHOW JAeSATeTbHOCTA U
Pa3BUTHUSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aJJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIE;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHUs, TOHUMAHHE LIEHHOCTH 3JI0pPOBOTr0 M 0e30macHOro oOpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHYECKOMY 310POBBIO,
OCO3HaHWE IIEHHOCTU COOJIOJIEHUSI TMpaBWJI OE30MaCHOTO TMOBEACHUS TMpu pabore C
BEIIECTBAMHU, a TAK)KE B CUTYaLUAX, YTPOKAKOIINUX 3J0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, IOJIydaeMble NMPU HU3YYEHUU XUMHUHU, ISl PEIICHUS
3a1a4, CBS3aHHBIX C OKPYKAKOWIEW MPUPOJHOW CPENOM, I IIOBBILIEHUS YPOBHSA
AKOJIOTMYECKON KYJIbTYphl, OCO3HAHUSI TJI00AJBbHOIO XapakTepa HKOJOTHMUECKUX MpoOJieM U
MyT€ MX PEUIEHUs] ITOCPEACTBOM METOJOB XUMHH, DKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe meranpeaMeTHBIX Pe3yJIbTAaTOB BBIACISIIOT 3HAYMMBbIE S (POpMHUpPOBaHUS
MUPOBO33pEHUs OOIIEHayYHbIE TTOHATUS (3aKOH, TEOpHSI, MPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MIPEICTABICHUE
O IIEJIOCTHOM HayYHOW KapTUHE MUPA, U YHUBEPCAIbHbIC yueOHbIe NeHCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIE, PETyJIATHUBHBIE), KOTOPhIE 00ECIEeYnBalOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TTAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOMH e TEIHHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHUS UCIOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MNPU OCBOCHWU 3HAHUM:
pacKkpbiBaTh CMBIC XUMHUYECKUX TOHSATUH (BBIAEISATH HX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTHUMH MOHSITUSIMH ), UCTIOIH30BATh TOHSITHS TSl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJIICHWI, BBIOMpPATh OCHOBAHUS W KPUTEPUHU ISl KIiacCU(UKAITUU
XUMHAYECKUX BEUIECTB M XMMHUYECKMX PEAKIMi, YCTaHABIMBATH MPUYMHHO-CIICCTBEHHBIC
CBSA3U MEXAy OOBEKTaMH H3yUEHHs, CTPOUTH JIOTUUECKHE PpaCCyXJeHUs (MHIYyKTHUBHbBIE,
JNEAYKTUBHBIE, [10 aHAJIIOTUH ), IE1aTh BBIBOJIbI U 3aKITIOUEHUS;

YMEHHE MPUMEHSTH B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHBIE U METalpPEIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICTH, WCIIOJIB3yeMbIe B XWMHUHU, MPEOOPA30BHIBATH IIMPOKO
OpUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEJCTABICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA),



XUMHUecKas (opMyna U ypaBHEHHE XUMUYECKOW pEakIud — TMpH pPEIIeHHHu Y4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM OTUX MOJEIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYILIECTBEHHbIE NPU3HAKU M3YyYaEMbIX OOBEKTOB — XMMHMUYECKHUX BEILECTB U
XUMHUYECKUX PEAKIMH, BBISBIATH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3y4AEMBIX MPOLECCAX U SBICHUIX.

Ba3oBble uccienoBarebcKue 1eiiCTBUA:

YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOIPOCHl B KAYE€CTBE MHCTPYMEHTa IMO3HAHMS, a
TAaK’)K€ B KadeCTBE OCHOBBI JJIs1 (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OIBbITa MO IUIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEICHUI0 YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOJIIOAATh 32 XOJOM IPOLECCa, CaMOCTOSITENIBHO MPOTHO3UPOBATh
€ro pe3yibTaT, (OopMyIupoBaTh 000OIIEHHS U BBIBOJBI O pe3yjbTaTaM MPOBEAEHHOTO OMbITA,
UCCIJIEIOBaHMsI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pa6ora ¢ nnpopmanueii:

YMEHUE BBIOMPATH, AaHATTM3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIUIO PA3IMYHBIX BUJIOB
u (opM TpencTaBlieHHs, MOJYYAEMYI0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJIApHAs
JUTepaTypa XUMHYECKOIO COAEpXaHMs, CIpaBOYHbIE MOCOOus, pecypchl WHTepHera),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUNBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSATH PAa3JIMYHbIE METO/IbI M 3aIlIPOChI P MOUCKE U 0TOOpe MH(DOpMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX [JIsl BBIMOJHEHHUS Y4YEOHBIX U TO3HABATEIbHBIX
3alady  ONpENeNiEHHOr0  THUMa, NPHOOpETeHHe OmbiTa B  00JACTH  MCHOJb30BaHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM, OBJIAQJCHHE KYJIbTYpOM  aKTHBHOTO
MCIIOJIb30BAaHUSl PA3JIMYHBIX TOUCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTHUMAJIbHYIO
dbopmy mnpencrtaBiaeHUs MH(POpPMALMKM U WLIIOCTPUPOBATH PEIIAEMBIE 3aJla4d HECIOKHBIMU
CXeMamu, IarpaMmmamu, ApyrumMu popmamu rpa@uky U uXx KOMOMHALMSIMU;

YMEHHUE HCIOIb30BaTh M aHAIM3UPOBATH B MpOIEcCCe Yy4YEOHOM M HUCCIeN0BaTEIbCKOU
JESTeNIbHOCTY HMH(OpPMAlMI0 O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3diCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH PUPOIHOM CpEbI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

yMEHHUsl 3a7aBaTh BONPOCH (B XOJe Jauaiora W (Wiau) AUCKYCCHUHU) MO CYIIECTBY
oOcyxnaemMoil Tembl, (OpMYIHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHUS
NPEJI0KEHHOM 334U,

YMEHUS MPEACTABIATh IMOJYYEHHBIE PpE3YyJbTaThl MO3HABATEIbHON JE€ATEIIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTax; JeNaTb MPE3eHTAIMI0 Pe3ylbTaTOB  BBINOJHEHUS
XUMHUYECKOTO  JKCIepUMEHTa  (J1abopaTOpHOrO  ONbITa, JIabopaTOpHOW  PabOTHI 1O
MCCJIETIOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHHs y4eOHOr0 COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HABATEIHLHOU M
UCCIIEZIOBATENbCKON NEATEIbHOCTH NPHU PEIIEHUH BO3HMKAIOIIMX MPOOJIEM Ha OCHOBE yudéra
OOLIMX MHTEPECOB M COIJACOBAaHUA MO3ULUI (00CYXIEHUs, OOMEH MHEHHUSMHU, «MO3TOBBIE
IITYPMBDY, KOOPJAMHALMS COBMECTHBIX JIEHCTBH, ONIPEIEIICHUE KPUTEPUEB I10 OLIEHKE Ka4eCTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIC YHHBepCAJbHbIE y4eOHbIe JeHCTBHSA:



YMEHHE CaMOCTOSITEJIbHO ONPENEATh LEIN ACSTEIbHOCTH, IIJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOWPATh
HanOosnee 3¢ EKTUBHBIE CHOCOOBI peIIeHUs Y4YEOHBIX W IMO3HABATENIbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTAaBIIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIN alTOPUTM JIEUCTBUN IpU
BBITIOJIHEHUU 3a/JIaHUM C Y4ETOM TMOJYyYEHUS HOBBIX 3HAHUNW 00 H3y4aemblXx OOBEKTaxX —
BEILIECTBAX U PEAKIIUSIX, OLICHUBATh COOTBETCTBUE MOIYUYEHHOTO PE3yIbTaTa 3asBICHHON LIEIIH,
YMEHHE UCIO0JIb30BaTh U AaHATU3UPOBATH KOHTEKCTHI, MIPEJjIaraéMble B YCIIOBUM 3a/ITaHUM.
HPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 0053aTE€NBLHOTO COJEpKaHUS,
YCTAHOBJICHHOTO JaHHOUW ¢enepanbHOil paboueld MporpaMMoi, BBIICISIIOT: OCBOCHHBIC
OoOyJaronMMUCs Hay4YHbIC 3HAHUS, YMEHHS W CIOCOOBI JEUCTBUH, CcHEIUUYECKHUE IS
MpeaMETHOM 001acTu «XUMHUS», BUILI ACATEILHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMUS, €T0
UHTEpHpETalui, TPEeoOpa30BaHUI0O W TNPUMEHEHUI0 B PA3NIMUYHBIX YYEOHBIX W HOBBIX
CUTyalusX.

K koHiy o0yueHus B 8 Kjacce mpeaMeTHbIE Pe3ysbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYHAIOIMIUXCSI YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OOHOpOAHAs U
HEOAHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHasE Macca, MaccoBas [0S XHUMHYECKOIo
AJIEMEHTa B COEAWMHEHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb,
AIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PeaKiiusl, KiacCupuKarus
peaKkuii: peaklii COEUHEHUS, PEaKIIMU PA3JI0KEHUS, PEaKMU 3aMEICHUs, PEaKIIuN
oOMeHa, 9K30- U IHAOTEPMHUUECKUE PEaKIIUH, TEIJIOBOM d(PPEeKT peakiuu, aapo aTtoma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOuTa b, paauyC aToma, XMMHUYECKas CBSI3b,
MOJIsIipHAsE U HEMOJIIpPHAsi KOBAJICHTHasl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBasi A0JI BEIIECTBA (IIPOLEHTHAsI KOHUEHTPALKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX MMOHATHM U NPUMEHATH 3TH
MOHSTHUSI TIPU ONMCAHUU BEILIECTB U UX MPEBPAICHUN;

e HCIOJIb30BaTh XUMHYECKYH) CHMBOJIMKY JUIsi COCTaBlIeHHS (OpMyJT BEIIECTB U
YPABHEHHUN XUMUUYECKUX PEAKLINM;

e ONpENENATh BaJCHTHOCTh AaTOMOB D3JIEMEHTOB B OWHAPHBIX COCIMHEHHSIX, CTETIICHBb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCAMHEHHSIX, MPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIACcCy COEIMHEHUW 1o ¢dopmyaaM, BUJ XUMHYECKOW CBS3H
(KoBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbIca [lepuonmdeckoro 3akona JI. M. MenpaeneeBa: 1eMOHCTPpUPOBATH
MMOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHX JJIEMEHTOB OT HX
nosoxkeHust B llepuogmyeckold cuUCTEME, 3aKOHOB COXPAaHEHHsS MAacChl BEUIECTB,
MIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTraapo;

e OINUCHIBATh U XapakTepu3oBaTh TaOMMuHyro ¢opmy [lepuoanueckoid cucTeMbl
XUMUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «rJaBHasg noiarpynna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpynma)», manple W OONBIIME TEPUOIBI, COOTHOCHTH
0003HaueHus, KOTOpble UMeloTcs B Tabnuie «lleproguyeckas cucreMa XMMHUYECKUX



anemeHToB /[[. M. Menneneesa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKUX DSJIEMEHTOB (COCTaB MW 3apsii sapa, oOOIIee YHCIO 3JICKTPOHOB U
pacrpeiesieHUe UX 1O AJIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIeCTBA, XUMUUECKHUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOUIMX B PEaKUUU BEUIECTB, MO TEIIOBOMY
sddekry);

XapaKkTepru30BaTh (OMKUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIAcCOB, TOJATBEpXKJasi  OMHCAaHUE NPUMEPAMH  MOJIEKYJISIDHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUH;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX KaueCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHHUI B PAa3JIMYHBIX YCIOBHSIX;
BBIYMCIIITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (POpMyJie COETUHEHMSI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, MPOBOJUTDH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHATh OCHOBHBIE ONEPALUA MBICIUTEIBHOW NESITEIbHOCTU — aHAM3 M CUHTE3,
cpaBHEHUE, 0000IlIEHHEe, CUCTEMATU3AIUIO, KIACCU(PUKALINIO, BBISIBJIEHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Il M3YyYEHHs CBOMCTB BEIIECTB M XMMHYECKHMX pPEAKLUH,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HaONIOJIEHHWEe,  U3MEpEHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

ClieloBaTh IMpaBWjaM TOJB30BAHMS XUMHMYECKOW TMOCYI0M H  J1a00paTOPHBIM
o0opy0BaHMEM, a TaKXKe IMpaBuUjaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO
U coOMpaHUIO Ta3000pa3HbIX BeEIIECTB (BOAOPOJAa W KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEAECIEHHON MAaCCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C IOMOIIbIO MHIUKATOPOB (JaKMyC, (eHON(PTaTICHH, METUIIOPAHK U IPYTHE).

K koHiy oOyueHus B 9 kjacce npeaMeTHbIE Pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHNA: XUMHUUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IMPOCTOE BEILIECTBO, CIIOKHOE BEILIECTBO, BAJIEHTHOCT,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMUYECKash peaKlus, XUMHUYecKas
CBS3b, TEIJIOBOW A((PEKT peakmuu, MOJIb, MOJIIPHBIN 00BEM, PACTBOP, IEKTPOJIUTHI,
HEIJICKTPOJUTHI, DJICKTPOJUTHYECKAs TUCCOIMAIUS, PEAaKIMd HWOHHOTO0 OOMEHa,
KaTaJu3aTop, XHWMHUYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTHMbIE pEaKIIHH,
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKUHMH,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHCJICHUE ¥ BOCCTAHOBJICHHE, aJJIOTPONHs, amMpOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, META/NIMYeCKas), KpHUCTa/UIMuecKas pelerka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW PEAKLUHUH, MPENEIbHO JOMyCTHUMAas
koHueHntpanus [TJIK Bemectna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX IMOHSATHUH W MPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

WCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUISi COCTaBJICHHsS (OpPMyJ BEHIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;



ONpENENsATh BAJEHTHOCTh MW CTENEHb OKHUCIEHHS XHMHYECKUX D3JIEMEHTOB B
COEIMHEHMSIX pa3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy COEIMHEHUH 1o QopMmyiaMm, BUJ XUMUYECKOW CBSI3U (KOBaJECHTHas, MOHHAs,
METAJIIMYECKAs)) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHUYECKOU
(dopMmyiie, XxapakTep Cpelpl B BOJHBIX pPacTBOpax HEOPIaHWYECKUX COEIWHEHUH, TUII
KPUCTaJUIMYECKOW PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich llepuoanueckoro 3akona JI. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: ONUCHIBaTh M XapakTepu3oBaTh TabauMuHyto popmy [lepuonnueckoit
CUCTEMBl XMMMUYECKHUX OHJIEMEHTOB: pa3jinyaTh MOHATUS «TJjaBHas mnoxarpynna (A-
rpynma)» u «mobounas mnoarpymmna (b-rpynma)», manbie u Oonbliue TEPUOBI,
COOTHOCUTh O0O3HA4Y€HMs, KOTOpbIE HMMEIOTCA B [EPUOAMYECKON TadIuIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB M
3apsj Aapa, o0IIee YUCIOo 3JIEKTPOHOB U pacHpeleeHUe UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 0OIIME 3aKOHOMEPHOCTM B H3MEHEHHHM CBOMCTB JJIEMEHTOB U MX
COEIMHEHHI B Mpe/esiax MajblX NEPUOJIOB U IIaBHBIX MOArPYNI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(PHUIMPOBATh XUMUUYECKUE FJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKUE
peakuuy (IO YUCIy M COCTaBYy YYacTBYIOUIMX B PEaKUWH BELIECTB, IO TEIUIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIIEHUS XMMUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME W CHEeUU(PUUECKHE XUMHUYECKHME CBOWCTBA
MPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPKIAasl ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHUS JJICKTPOJIMTUYECKON JUCCOLMALIMMA KUCIIOT, IIEJI0YEN U COJIEH,
MOJIHBIE U COKpPAIIEHHbIE YPABHEHUS PEAKIMH MOHHOTO OOMEHa, YpaBHEHUS peaKkIui,
MOATBEP)KIAIOIIMX CYUIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXKIY BElIeCTBaMU
Pa3IMYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PEeaKIuii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOEHHS, BO3ZMOXHOCTH
IPOTEKAHUSI XUMUUYECKHUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO
JIOJTI0 XUMUYECKOTO 3JIEMEHTA M0 (hopMyIie COeTUHEHHs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLUY;

coON0/IaTh MpaBWia TMOJb30BaHUA XUMHUYECKOW mMOCyAol H  1ab0paToOpHBIM
o0opyJ0OBaHMEM, a Tak)Ke MpaBuiia OOpAlllEHHUs] C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU MO BBITIOJHEHUIO JTA0OPAaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
¥ COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKLUH, MMOATBEPKIAIOIINAE KAaYECTBEHHBIN COCTAB PAa3JIMYHbBIX BEILECTB:
pacrno3HaBaTh ONBITHBIM IyTEM XJIOpPHUA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdar-,
CWIMKAT-, Cyiab(dar-, TUIPOKCUI-UOHBI, KATUOHbBI AMMOHMSI M HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHOW NEATEIbBHOCTH — AaHAJIU3 M CUHTE3,
CpaBHEHHE, O0000IEHUE, CUCTEMATHU3ALMIO, BBISIBICHUE IPUUYUHHO-CIIEIACTBEHHbIX



CBSI3€M — JUISI M3YyYEHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKLHM, €CTECTBEHHO-
HAay4YHbIE METOABl TO3HAHWS — HAOTIOJEHWEe, W3MEpPEeHHe, MOJCIUPOBAHNE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kourpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpamMMbl padoThI padoTbI
pecypchbl
Paszgea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA
XuMusi — BakHast
00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubmuoreka [JOK
' IPaKTUYECKOM https://m.edso00.ru/7f41837¢c
JEATeTbHOCTH
YelioBeKa
12 BemectBa n 15 1 0 bubmuoreka [JOK
' XUMHYECKUE PEAKITUHI https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

51 Bosnyx. Kucnopon. 5 0 0 bubnuorexa [IOK
' [Monsitre 06 oKcHmax https://m.edso0.ru/7f41837c
Bognopon.Ilonsarue o bu6nuorexa [IOK
2.2 8 0 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. Bu6 LIOK
noIMoTEeKA
2.3 IT 5 1
OHATHE 00 . https://m.edso0.ru/7f41837c
OCHOBaHUSX
OCHOBHBIE KJIACCHI Bu6 10K
noIMoTEeKA
24 11 1 1
HGOpFaHI/I‘I%CKI/IX https://m.edsoo.ru/7f41837c
COCTUHEHUI
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaementon /1. U.

MenaeneeBa. CTpoeHne aToMoOB. XuMHYecKas cBiA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaKkuuu

ITepuoanueckuit
3aKOH U
Ilepnonnueckas
bu6mmorexa [IOK
3.1 CUCTEMA XUMHUUYECKUX 7 0 0
https://m.edsoo.ru/7f41837c
snemenTos /I. W.
Menneneesna.
Crpoenue aToma
XUMHYeCcKas CBS3b.
3. OKHCIUTEIBHO- 8 1 0 bubmuotexa [JOK
' BOCCTAHOBUTEJIbHBIE https://m.edso00.ru/7f41837c
peakiuu
bu6mmoreka [JOK
Hroro mo 15
TOro Ho pasaeity https://m.edsoo.ru/7f41837c
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PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837¢c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41837c

9 KVIACC

KoanuecTBOo 4acoB
HanmenoBanue

Ne
pa3aesioB U TeM
n/n Bcero

MPOrpamMmbl padoThI

Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIUun

KoHnTpoJibHbIE

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

[ToBTrOpenue n
11 yriryOneHre 3HaHu |
' OCHOBHBIX pa3/IesioB

Kypca 8 kiacca

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 0
XUMHYECKHUX PEaKUn

SJIGKTp OJIMTHUYCCKada

13 JTUCCOLIAALIHUA.
' XUMHYECKHE PeaKInu

B pacTBOpax

Utoro no pazneny 17

bu6mmoreka [JOK
https://m.edso0o.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Pa3nen 2. HemeTasibl U HX COeTUHEHHS

Oouas

XapaKTepPUCTHKA

2.1 XUMHUYECKHX 4 0
snemeHToB VIIA-

rpynmsl. ['anoreHsl

Oo6as

XapaKTepUCTHKA

XUMHYECKAX

2.2 6 0
sneMeHToB VIA-

rpynnsl. Cepa u eé

COeTUHEHUS

OO0mas
XapaKTEePUCTHKA
XUMHYECKAX

2. 7
3 31eMeHTOB VA- 0

rpymibl. A30T, pocdop
U X COCTUHEHUS

bubmuorexka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

Oo6mas

XapaKTEepUCTHKA

XUMHUYECKHUX

2.4 anemeHnToB |VA- 8 1
TPYIIBL. YTIEpOoa U

KPEMHHU U UX

COCIMHECHUS

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

Hroro o pazneny 25

Pa3gen 3. MeTaajabl M HX COeAUHEHUA



https://m.edsoo.ru/7f41a636
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31 OO6mmue cBoiicTBa 4 bubnmoreka [JOK
' METAJLIOB https://m.edso00.ru/7f41a636
3.2 Baxneiiie MmeTamibl 16 bubmuoteka [JOK
' U UX COCIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazgeny 20

Paznen 4. Xumus u okpyxamomas cpeaa

BemectBa u

4.1 MaTepHabl B )KU3HH 3 bu6morexa [IOK
| p https://m.edsoo.ru/7f41a636
YeJI0BEeKa
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
’ b https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
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