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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs COCTaBIICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX oprannzanusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO I[OCIe0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHUEe XUMUH CIY)KHUT OCHOBOW [T (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaAIOIIETOCs, €T0
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX TPOOJEM YCTOHYMBOTO pa3BUTHSI YEIOBEYECTBA — CBHIPHEBOM,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodecCHOHATIBLHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarornyecku aJanTHUPOBaHHBIM OTpakKeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKONH XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHHS,;

— Ilepuoanueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YECHHs O CTPOCHHH aTOMA U XMMHUYECKOH CBSI3U;

— MIPEJICTaBICHUH 00 AIIEKTPOIINTHUECKON JUCCOLMALIMK BELIECTB B paCTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJNYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YpPOBHS K JApPYromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (hOPMUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM MTO3HAHUS IPU N3YYEHUHU BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMUHU Ha YpOBHE OCHOBHOI'O OOIEro OOpa30BaHMs Ba)XHOE 3HAUECHHE
npuoOpenu Takue e, Kak:

— (opMHUpPOBaHNUE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HAampaBJIEHHOCTh OOyuYeHHMs Ha CHCTEMaTHuYecKoe MpHOOIIeHHe o0ydJaromuxes K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— obecrnieueHue YCIOBUN, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (¢opmupoBaHue 001IeH (HYHKIIMOHATILHONW U €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHMBATH SIBJICHUS OKPYKAIOIIET0 MHUpPA, UCHOJb3yd 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (hopMupoBaHHe y 00y4arOIMXCs TYMaHUCTUYECKHX OTHOIICHUH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKU I1€JIeCO00pa3HOro MOBEIACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpenpl;



— pa3BUTHE MOTHBAIIMHU K O0YYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOILIEYETOBEYECKHX LEHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Heel0), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KJIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

IIpeamer xumuu. Poiilb XMMHUM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEMEe HayK. Tema u
BemiecTBa. Pdusnyeckue cBoiicTBa BemiecTB. ArperatHoe coctosHue BeuiectB. Ilonsatue o
METO/ax MMo3HaHus B XUMUU. YncTele BemecTBa U cMecu. CrocoObl pa3/ieieHus: cCMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIbI XHMHYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaJleHTHOCTb aTOMOB XHMMHYECKHMX 3JEMEHTOB. 3aKoH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENbHASL MOJIEKYJIsIpHas
Macca. MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

dusnueckue U XUMHUYECKUE SBJICHMs. XHMHUYEcKass peakuus U e€ NpU3HaKU. 3aKOH
COXpaHEHHMsI MacChl BEIeCTB. XuMUUeckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakuuil
(coenuHeHus, pa3noKeHUs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBWiIaMu paboOThl B j1abopaTopuu U NMpUEMaMU
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nyeckux (TUTaBJIeHUE BOCKA, TasHUE JIbA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEUH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HabI0aeHne
M ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKMX peakuui (pas3jioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuH, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
pa3jielieHuss CMeced: C MOMOINbBI0 MarHuTa, (WIbTPOBAaHHE, BBHIAPUBAHUE, JAUCTHILIALMA,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapPEHHOW COJM, HAOJIOJEHUE U ONHCAHHE
pe3yJbTaTOB IMPOBEJIEHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MacChl, CO3/IaHUE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IIPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydeHUs KUCIOpojJa B Jaboparopuu u
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/a.

TermoBoit 3(PexT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
SH/IOTEPMHUECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHHE BO3JlyXa, YCUJIEHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.



Bomopon — »snemeHT M mpoctoe BemiecTBO. HaxokaeHwe Boaopona B NPUPOJE,
buzHUYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackiieHHbsie u
HEHACBIILIEHHBIE PacTBOpPbL. PacTBOpUMOCTH BelIeCcTB B Boje. MaccoBas 10 BelECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOAHBIX BO/I.

Knaccudukanust Heopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHBIE, aM(OTepHEIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydyeHne oKkCuaoB.

OcHoBanus. Kiaccudukanmst ocHoBaHMIA: MIENOYM M HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3znueckue M XUMHUYECKHE CBOWCTBa OcHOBaHMM. [lomyuenue
OCHOBAHHI.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHUYECKUE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJIeHi.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OINpeeNieHue CoJep>KaHusl KUCIOpoJa B BO3AyXe, MOJIydyeHUe, cooupaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
oOpa3lilaMu OKCHIOB M ONHUCAHHE HX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacrno3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIHE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 momnb, uMccaeaoBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljiamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKH WHJMKATOPOB B PACTBOpaxX KHCIOT M WIEJIOYEH, M3ydeHue
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajllaMH,
peakuMii HeWTpaiau3alud, NOJyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTaJljla IPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxuenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucremMa xumudeckux sjiementos JI. HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKK KJIacCH(PUKAMM XWMHYECKHX dJIeMEHTOB. [loHaTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX saep. HW3oronbl. nekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoil CUCTeMbI
. W. MeHnngeneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — yu€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HENOJIsIpHAsT) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IE€IIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TMOHATUA: HAy4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  IKCICPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelO0, O00BEM, arperaTHoe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOpPHbIE TMOPOIBI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, Kajus, KAJIbIHUSI W WX COSAMHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIMA KPUCTAUTMYECKOW PEMIETKHM W BUJA XUMHUUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUuMHUYIECKUX PEAKIUN MO Pa3IMIHBIM MPH3HAKaM (IO YHCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.



[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMBIX W HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHsATHE O TOMOTeHHBIX W TETePOreHHBIX peakmusx. [loHsTHEe O
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHH. DaKTOPHl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON pPeaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHble MOHHbIE ypaBHEHUs peakuuil. CBOKCTBA KHCIOT, OCHOBAaHUM M COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON Aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeill (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MaTepUalioB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OcaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX DPEAKIUN (TOpPEHHE, PEaKIUu Pa3NIOKEHHs, COCIUHEHHS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBue XJiopa U XJI0pOBOAOPO/Ia HAa OPraHK3M uesoBeka. BaxkHele Xaopuast
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie cTeneHn okucieHus. CTpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEephl. AJUIOTPOTMHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XMMHYECKHUE CBOMCTBA
ceppl. CepoBoJiopoa, CTpoeHHe, (U3MYECKHe W XUMHYeCKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHUYECKHE CBONCTBA
(oOmme Kak TPENCTaBUTENS Kiacca KUCIOT W crueruduyeckne). XUMHUYECKUE PEaKIUH,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxaenue
ceppl W €€ CcoequHEHUW B Tpupoje. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cperbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MIPEeI0TBPAICHUSI.

OO0mas xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHUS. A30T, pPaclpoCTpaHeHHe B Tpupojae, (usmveckue wu
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe



CBOWCTBA, MoJlyueHue U npuMmeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3uueckue M XMUMHUYECKHME CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, amtoTporHbie MOIUPUKAIUH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, Ux (pU3HMUecKue U XMMHUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIC ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHHS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJyyeHHe W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWJIEH, 3TaHOJI, IJMLIEPHH, YKCycHas kuciora). IIpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KHU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpenacraBieHus o6 okcuge kpemuusa (IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX HCIOJIB30BaHNE B OBITY, B TPOMBIIIICHHOCTH. BaxkHeime
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaAIOB), O3HAKOMJIEHHWE C O0pa3llaMH XJIOpUIOB (TaJIOT€HUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepuasoB), HaOdIoleHHEe Tpolecca OOYITMBaHUS — caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUYECKUX CBOICTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojy4deHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH M H3ydeHHEe MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYE€HUE MOJeNell KPUCTAIMYECKUX PElIETOK anaMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJy4eHnue, COOMpaHue, paclio3HaBaHUE



W W3y4YeHUE CBOMCTB YTJICKHCIIOTO Trasa, MPOBEJCHUE KAueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAaT-UOHbl W W3YYEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C NPOAYKIMEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHKAa XHWMHUUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaIMYecKas
peméTka. DJIEKTPOXUMUYECKUI Pl HAOpsDKEHUW MeTaioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTawibl: onoxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJ1eMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMYECKHE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHEHHH,

[[lenouyHo3emMenbHbICE METAUIbl MarHuii M Kajublui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. WM. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUI, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPAHEHHUS.

AntoMunuii: nonoxxenue B Ilepuoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUecKue U XMMUUYECKUE CBOMCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH 1A ITFOMUHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAIBIUS U HATPHUS ¢ BOAOW (BO3MOXXHO MCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (Il) u xenmesa
(1), meau (1), HaOrOIEHUE U OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHeHIIe MeTajlIbl U UX COCTUHCHHUS)).

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHON KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH cpebl (TTpeIesibHast JOMyCTUMast KOHIICHTPAIUs
Berects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).



Meostcnpeomemnuwie ceasu

Peanu3zanus MeXMpeaMETHBIX CBSI3€H MPU W3YYCHHH XMMHH B 9 Kilacce OCYIIECTBISCTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MIPEMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OOme ecTecTBEHHO-HAYYHbIC ITOHATHS: HAyYHbIH (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJAEHHE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®wusuka: Martepusi, aTroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPalMOaKTUBHOCTh, MOJIEKYJa, OSJIEKTPUYCCKHA 3apsil, NPOBOJHHUKH, IOJYIPOBOIHHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CONHIIE.

buomnorus: ¢otocunTes, npixaHue, Ouocdepa, dKOcHUCTEMa, MHHEpaJIbHBIC yIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIIECTRA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOJIBI, ITOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0O0mmiero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4EHMsI XUMUU B €IMHCTBE Y4€OHOM U BOCIIMTATEIbHON JI€ATEIbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMA  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMM U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOILECTBE MpPaBUIaMU U HOpPMaMH MOBEJICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALU{ U pacIIMpEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAuU€HUs XUMHYECKOM HayKH B >KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpPMALME O MEepeoBbIX JOCTUXKEHHUAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpoWcCTBe
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEeIOBATEeNIbCKOM, TBOPUECKONM W JPYruX BUIAX AEATEIbHOCTH, TOTOBHOCTU K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4e€OHBIX, TO3HABATEIbHBIX 33/1a4,
BBITTOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBapHINEWd C TO3UIMH HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI ITOCJIECTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:



MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIONIME OCHOBY ISt
MOHWMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, MPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBA3SIX YeJOBEKa C MPUPOIHON Cpefod, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANpPABJICHHBbICE HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUW, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBaAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYyYEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHUS B IajbHEHILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0pOBBIO,
YCTAaHOBKHM Ha 3/J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBHI U HENPHUSITHE BPEIHBIX
NpuUBBIYEK (YHOTpPEeONEHUS alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJECHUS
npaBwI 0E30MaCHOCTH TPH OOpAIIEHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W pEaIbHON
KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHUYECKOMY H3YUEHHUIO MPOoQeccHii U TpyAa pa3siIuyHOro pojia, YBaXXEHHUE K
TPyLy U pe3yjabTaraM TPYIAOBOU JACSATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
NpPEAMETHBIX 3HAHUW TI0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAJIBHOW TpPAaeKTOPUHU
MPOJOHKEHUST 00pa3oBaHUs C YUETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCUOHATBHOM CpeIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKHU IIeIecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOIEHUS TIPaBUil O€30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYECHUW XUMHH, JJIS pelleHus
3a/1a4, CBA3AHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOi, AJIsl TOBBIIEHUS] YPOBHS SKOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJOB XMMUU, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYUMBIE 71T (HOPMHUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHSATHUS (3aKOH, TEOPHSs, MPUHIIUI, THUMOTe3a, (akT, cUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMETaxX | MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TUIAHHPOBAHUIO M OCYIIIECTBICHHUIO YI€OHOM IEeATETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS



ba3zoBrble Jloru4eckue AeiicTBUA:

YMEHHUSl HCMOJNb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHM 3HAHUM:
pPacKphIBaTh  CMBICA XMMUYECKHX TOHATHH (BBIENATH HMX XapakTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aHMMOCBS3b C IPYTUMH HOHSATHSAMH), HCIOJIb30BATh MOHATHS JJISI OOBSCHEHUS
OTAETBbHBIX ()AaKTOB M SIBICHWH, BBIOMpAaTh OCHOBAHUS W KPHUTEPUH IS KIacCH(PHUKALUH
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH MPHUUYUHHO-CIICACTBEHHBIC CBA3H
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1ETyKTUBHBIC,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIFOYCHUS;

yMEHHE NMPUMEHSTHh B IpoIecce MO3HAHUS MOHATHA (TPEIMETHBIE W MEeTarpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPe0oOpa3OBBIBAThH LIMPOKO
OpUMEHSeMbIEe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMu4ecKass (opMyna M ypaBHEHHE XUMHUYECKOW pEaKUUH — IMpU pPEHIeHUH YydeOHOo-
NO3HABATEIbHBIX 33Ja4, C YY4ETOM OTUX MOJCIbHBIX IPEICTABICHUI BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3YYaeMBIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
HPOTUBOPEYHS B U3y4aeMbIX MIPOLIECCAX U SIBJICHUSX.

Ba3oBble ncciie1oBaTeIbCKie AeiiCTBHA:

YMEHHUE HMCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KadeCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJCHUH;

NpUOOpETeHNE OMbITa MO IUIAHWPOBAHMIO, OPraHM3allid U TPOBEACHHUIO YUYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOJ0JAaTh 32 XOJIOM IPOIIECCca, CAaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETaHHOM padore.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3INIHBIX BUIOB
¥ GOpM MPEICTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh Pa3IMIHbIe METO/IBI U 3aIPOCHI PU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33144
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBIAJIEHHE KYJIbTYPOIl aKTUBHOT'O MCIIOJIb30BAHUS Pa3INYHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMAIIMK W WUTFOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOIb30BaTh M AHAIU3UPOBATh B Ipolecce y4yeOHOM M HcCiIen0BaTeNbCKOM
NeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

yMEHHUsl 3aJaBaTh BONpPOCH (B XoJe auanora M (WIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOM JIESTETbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YIbTAaTOB BBHIMOJHEHUS XUMHYECKOTO



JKCTIEpUMEHTa (Ja00paTOPHOTO OMBITAa, JA0OPATOPHON pPAOOTHI MO WMCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIICI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUM BO3HHUKAIOIIMX IPOOJEeM Ha OCHOBE Ydéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYyXkIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUI, ONPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasitTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHUE CAMOCTOSITENIHO ONPEAENATh eI AeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO3HABAaTEIbHBIX — 3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA IpU
BBIIOJIHEHUM 33JaHUN C y4y€TOM IOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3ysbTaTa 3asBICHHON Lienu,
YMEHHE HCII0JIb30BaTh U aHAJIIM3UPOBATh KOHTEKCTHI, PEAJIaraéMble B YCIOBUU 3a/laHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
0o0yJaromuMuUCsT HAy4YHbIE 3HAHWS, YMEHUS M CIOCOOBI JCHCTBHIA, CIEHU(PHUECKUE IS
OpeaMETHOM o0sacT «XUMUS», BUIBl JESITEILHOCTH MO IOJTYYEHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHbBIX U HOBBIX CUTYalLlUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHUM
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOTO
JJIEMEHTa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTEIEHb OKHUCICHMSI, XUMHUECKasl peaKkius, KjJacCupuKanus
peakuuii: peakliuu COEIMHEHNUs, PEAKLIUU Pa3JI0KEHHS, PEAKIIMH 3aMELICHUs], PEaKIIU
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIUU, TEIIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBsI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;

® WUIIOCTPUPOBATHh B3aHMMOCBSA3b OCHOBHBIX XWMHYECKHX MOHSITHUH W TPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAIECHUN;

® CMOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JUIS COCTaBlieHHS (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

e OMNpeneNisaTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaaMm, BHJA XUMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cmblch Ilepumoanueckoro 3akona [[. M. MenpeneeBa: n1eMOHCTpHUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaIpo;



OMKCHIBATh M XapakTepus3oBaTh TabmuuHylo Gopmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OONbLIME TNEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMelTcs B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemenToB J[. Y. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsl sapa, oOllee YHUCIO DIIEKTPOHOB H
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (110 YMCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

MPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTEILHON NEATEeIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAaCCU()UKALMIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBCHHO-Hay4YHbIE  METOJAbl  TO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasbHbIN U MBICIICHHBI);

CleoBaTh MpaBWJIaM TOJb30BAHUS XUMHYECKOHW TMOCyI0M U 1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpaIlleHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYEHHUIO
U coOupaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHomdTanenH, METUIIOPaHK U IPYTUE).

K konny oOyueHus B 9 kiacce IpeIMETHBIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBIH 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIUl HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIuHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEpHOCTh, XUMHUUYECKas CBA3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTka, KOppOo3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUUu, NPEIeNbHO JIOIyCTHUMas
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATUN M MPUMEHSTH 3TU
MOHSTHS ITPH ONTMCAHUM BEILECTB U UX IPEBPAICHUN;



UCTOJIb30BaTh XUMHUECKYI0O CHUMBOJIHMKY JJISI COCTaBICHHMS (OpMYT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpeAeNiATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelsl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3MyaTh IOHATUS «TjaBHas noiarpynna (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTH O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKONH Tabnuuie, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij siapa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB 3JIEMEHTOB U HX
COCIMHEHUN B MpeJenax MalbIX MEPUOJIOB U TJABHBIX MOATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUYECKUE AIIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3 PeKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKHX PEaKIHii;

COCTaBJIAATh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLUMUAIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peakluil HOHHOrO OOMEHa, YpaBHEHUS peakiui,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKIni;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0OpyJIOBaHUEM, a TaK)Ke IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHUCIIOTO Ta3a);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKaT-, cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHS M HOHBI H3YYE€HHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEIBbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3aIUIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YYEHHS] CBOMCTB BEHIECTB M XMMHUYECKHX PEAKIHM, €CTECTBEHHO-
HAayYyHbIC METOJbI [O3HAHUS — HaONIOJICHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne /it KoHTpoJbHbIe IIpakTHYeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BaxkHas o0J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 5 2 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41837c
JEATEIILHOCTH YEI0BEKa
bubnuorexa [JOK
1.2 BemrecTBa 1 XUMHUUYECKHAE PEAKIINHA 15 1
B peaKt https://m.edsoo.ru/7f41837c
Htoro no paznemny 20 1 2

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB

51 Bosznyx. Kucnopoa. ITonsitie 06 5 bubmuoreka [JOK
' OKCHIax https://m.edso00.ru/7f41837c
Bonopon.Ilonstue o kucinorax u bubmuoreka [JOK
2.2 8 1 1
COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuoteka [JOK
' COEIMHEHUIT https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30 3 3

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1 [Iepnonnueckuil 3aK0H 1 7 bu6muoreka [IOK


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

IIepuonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
Menaene-eBa. CtpoeHue aToma

3.9 Xumunueckas cBsi3b. OKMCIUTETBLHO-
' BOCCTaHOBHTEIIBHBIC PEAKIIUH

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

16

68

https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edso0.ru/7f41837c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edso0.ru/7f41837c



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

9 KIIACC

Ne ni/n

Pa3zpea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo 1 XMMHYECKHE PeaKIIUH
[ToBTOpEeHue U yriydieHne 3HaHul
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuuii

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazneny

Pasznen 2.

2.1

2.2

2.3

2.4

HeMeTtanabl M X COeTUHEHUS

OO0mias XxapakTepuCcTUKa XUMHUECKIX
aneMeHToB VIIA-rpynmel. ["anorens

OO0mias XxapakTepuCTUKa XUMHUUECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COCIIMHEHUS

O6H_[aﬂ XapPaAKTCPUCTHKA XUMHUYCCKUX

aneMeHTOoB VA-Tpymisl. A30T, pochop U ux

COECTUHEHUS

OO11ast XapaKTepPUCTHKA XUMHUYECKUX
anemeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH U UX COeTMHEHHUS

KoanuecTBo 4acoB

Bcero

17

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

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

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



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

Hroro no pazneny

Pa3zgen 3. MeTaiibl M HX COeTUHEHU S

3.1 OO01re cBOMCTBA METAJLIOB

3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUSI

Hroro no pasacity

Pasnen 4. Xumus u okpy:xaiomas cpeaa

4.1 BemectBa 1 MmaTepuainsl B )KM3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

16

20

68

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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

