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IHHOACHUTEJIBHAS 3AIINCKA

[IporpamMMa 1o XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSI COCTABICHA Ha OCHOBE TPEOOBAaHWH K pe3yjbTaTaM OCBOCHMS OCHOBHOM
00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO oOmiero oOpasoBanus, npexactaBieHHbIX B PI'OC OOO, a Ttakxke Ha ocHoBe (enepanbHON padoueit
[IPOrpaMMbl BOCIIMTAHUSI U C y4&TOM KOHLENUHUM NpernojaBaHus y4eOHOro mpeamera «XuMus» B 00pa3oBaTesNbHBIX opraHuzanusax Poccuiickoit
denepanuu.

[IporpamMma o Xxumun Aa&T MpeCTaBICHNE O LENsX, 00Iel cTpaTerui 00y4eH s, BOCIUTAHUS U Pa3BUTHs 00yUYaIOMINUXCS CPEACTBAMH YU4eOHOTO
MpeaMeTa, yCTaHaBIMBAaeT 00s3aTeNbHOE MPEIMETHOE COJep)KaHUe, MPEAyCMaTpUBACT paclpelelieHHe ero Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3genaM M TeMaM HPOrpaMMbl [0 XHMHH, OINpPENesseT KOJINYECTBCHHbIE M KadeCTBEHHbBIC XaPAKTEPUCTHKH COIACPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh HM3YUYCHUS XMUMUU C YYETOM MEKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOTO TpoIecca, BO3PACTHBIX
oco0eHHOCTEH 00y4JaloIuXCs, ONpeAesieT BO3MOXKHOCTH MPEeAMeTa /sl peai3aiii TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTeIbHON
[IPOTrpaMMBbl Ha YPOBHE OCHOBHOTO 00ILIEro 00pa3oBaHusl, a TAaKXKe TPeOOBaHUM K pe3yibTaTaM 00yueHHs XMMHUH Ha YPOBHE LieJIei H3yueHHsl IpeaMeTa 1
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOMN AESITEIbHOCTH 00YUaIOIIErocsi 0 OCBOCHUIO y4eOHOI'O COAEPKaHMS.

3HaHue XMMHUH CIY>KUT OCHOBOH st (POPMUPOBAHMST MHUPOBO33PEHHsI 00YYAIOIIETrocs, ero MpeCTaBICHUH O MaTepHalbHOM EJIWHCTBE MHPA,
Ba)XXHYIO POJIb UTPAIOT (hopMHUpyeMble XUMHUEH NPEACTABICHUS O B3aMMOIIPEBPAILECHHUAX SHEPIUU U 00 IBOJIIOLNH BELIECTB B IPUPOJIE, O MYTAX PELICHUS
TII00aTBHBIX MTPOOJIEM YCTOWYHBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHUINEBOM W DKOJOTHYECKOH Oe30macHOCTH, mpolieM
3/IpaBOOXpaHEHUSI.

N3yuenune xumun:

CIOCOOCTBYET pealu3alyd BO3MOMKHOCTEH MAJIsi caMOpa3BUTUS U (OPMUPOBAHMS KyJIbTYphl JIMYHOCTH, €€ oOumeid u (yHKUHOHAIbHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMUPOBAHUE MBIILJICHHUS ¥ TBOPYSCKUX CIIOCOOHOCTEH 00YyJarOIINXCsl, HABBIKOB MX CAMOCTOSTEIIBHON YUeOHOM JIeATEILHOCTH,
IKCHEPUMEHTAIIBHBIX U MCCIIE0BATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B IIOBCETHEBHOM KHU3HHU, TaK U B IPOPECCHOHANBHON A€ TEILHOCTH;

3HAaKOMHUT CO CIEUU(PUKON HAy4YHOI'O MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IVIAAa HAa €AMHCTBO NPUPOABI M YEJIOBEKa, SBISETCS
OTBECTCTBCHHBIM dTarioM
B ()OPMHUPOBAHUH ECTECTBEHHO-HAYYHOU I'PAMOTHOCTH O0YYatOIIIXCS;

cnoco0cTByeT (OPMHUPOBAHHMIO LIEHHOCTHOTO OTHOIICHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOWM BKJaJa B
IKOJIOTHUYECKOe 00pa3zoBaHre 00yUYarOIUXCSI.

JlaHHbIe HampaBJeHUs] B 00yYeHUH XUMHH 00ECIIeYHBAIOTCS CHENU(UKON COAepKaHus yueOHOrO TpeIMeTa, KOTOPBIN SBISIETCS TIearornueckKu
aJIanTUPOBAHHBIM OTpaskeHHEM 0a30BOM HAayKH XMMHUH Ha ONpPeACIEHHOM dTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 00pa30BaHUS OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOLIMMHUCS CHUCTEMbI NEPBOHAYAIBHBIX MOHSATHH
XHUMHH, OCHOB HeOpI‘aHI/IT-IeCKOI‘/’I XUMHUH U HEKOTOPBIX OTACIIbHBIX 3HAYUMBIX MMOHATHI OpFaHquCKOﬁ XUMHUH.

CTpyKTypa colepaHus POrpaMMBbl 110 XUMHH c(hOPMUPOBaHA HA OCHOBE CUCTEMHOT0 Moaxona K e€ nzyuenuto. CopepskaHue CKIIaJIbIBacTCs U3
CHCTEMBI TIOHSTHH O XUMHUYECKOM DJIEMEHTE 1 BEIIECTBE M CUCTEMBI MOHATHH O XMMUYECKOH peakuuu. O0e 3T CHCTEMBI CTPYKTYPHO OpPraHW30BaHbI 110
MIPUHIUITY ITOCJICA0BATCIIBHOI'O Pa3BUTUA 3HAHUU Ha OCHOBE TECOPETUYCCKUX HpeHCTaBHeHI/Iﬁ pa3HOro ypoBHH:

ATOMHO-MOJICKYJIAPHOI'0 YYC€HHS KaK OCHOBBI BCEI'O €CTCCTBO3HAHUS,

— Ilepunoguueckoro 3akona Jl. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;
YU€HUA O CTPOCHUHU aTOMa U XUMHYECKOHN CBsI3H,

— IIpeICTaBICHUI 00 3JIEKTPOIUTHYECKON AUCCOLUALINY BELIECTB B pacTBOpax.



Teopernueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE AMITMPHUYECKH TOJyYEHHBIX M OCMBICICHHBIX (DAaKTOB, pa3BHBAIOTCS IOCIEIOBATEIHHO OT
OJTHOTO YPOBHS K IPYrOMY, BBITIOJHSISI (QYHKIMH OOBSICHEHUS! U IPOTHO3UPOBAHMS CBOICTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHYECKOTO IPUMEHEHUS U
MOJTYYEHHUS M3y4aeMBbIX BEIICCTB.

OcBoeHye MporpaMMBI 10 XHMHH CIIOCOOCTBYET (POPMHPOBAHMIO MPEACTABICHHUS O XMMHYCCKOH COCTABIIONIEH HAyYHOH KapTHHBI MHpa B
JOTHKe €€ CHCTEMHOM IMPUpPOJBI, EHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHHMIO M METOJAM IO3HAHMS B HaykKe. V3ydeHne XMMHH HMPOHUCXOIHT C
MPUBJICYCHUEM 3HAHUH U3 paHee N3yUYeHHBIX YUeOHBIX IpeaAMeTOB: «OKpyKatouuii Mupy, «buosnorus. 5—7 xknacce» 1 «Pusnka. 7 Kiaccy.

[lpn w3y4eHUH XUMHU TPOHCXOIUT (OPMHUPOBAHHWE 3HAHWH OCHOB XHMMHWYECKOW HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHM,
MPaKTHYECKON JIeATEIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJBTYpHI. 3ajada y4eOHOTO NpeaMeTa COCTOUT B (hOpMHpOBaHUH
CHCTEMbl XUMUUECKUX 3HAHUH — BaXHEUIINX (PAKTOB, MOHSATHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH, JOCTYMHBIX 0000IEHI MUPOBO33PEHYECKOTO
XapaxTepa, s3blka HayKd, B MPUOOIICHWH K HAYYHBIM METOJAaM IO3HAHMS MPH M3YYECHUH BEUICCTB U XMUMHUYECKHUX peakiuid, B (opMUpOBaHUU U
Pa3BUTHH TTO3HABATEIBbHBIX YMEHUH W MX NMPUMEHEHUH B Y4eOHO-TIO3HABATENBHOM M y4eOHO-HMCCIIeIOBATEIbCKONW EATEIbHOCTH, OCBOCHUH IPAaBHII
0e301acHOro 00palleHus ¢ BeIIECTBAMU B TTIOBCETHEBHOMN KU3HH.

[Ipu M3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO 00II[er0 00pa3oBaHMs BaXKHOE 3HAUCHHUE TIPUOOPENN TaKKe 1IeTH, KakK:

— (hopMHpOBaHNE HHTEIUIEKTYaJbHO Pa3BHTOM JHMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO, COTPYIHHYECTBY, CAMOCTOSTEIBHOMY HPHHSATHIO
pELIeHUi, CIOCOOHOW aanTHPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIIOBUSIM KU3HHY;

— HalpaBJICHHOCTh O0YYEHHsI Ha CUCTEMAaTH4ecKoe MpHOOIIeHHne 00ydYaromuXcs K CaMOCTOSITENIbHON MO3HABATEIBHOM JICSITENbHOCTH, HAYYHBIM
METO/JIaM TI03HaHUs, POPMHUPYIOIIUM MOTHUBAIUIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— o0ecriedeHre yCIOBHA, CTIOCOOCTBYIOIINX MPHOOPETECHHIO 00YJAIOIUMHUCS OTIBITa PA3HOOOPA3HOH JeSTETbHOCTH, TO3HAHMS U CAMOIIO3HAHUS,
KIIFOYEBbIX HABBIKOB (KJ'IIO‘-ICBLIX KOMHCTGHHI/II\/'I), HUMCIOIIMX YHUBCPCAJIIbHOC 3HAUCHHUC JId PA3JIMYHBIX BUAOB ACATCIIbBHOCTH,

— ¢opmupoBanue o0IIeH (YHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH M OIICHUBAThH SIBJIICHUS
OKPY>KaIOIEr0 MUpa, UCTIONb3YS 3HAHUS U OIIBIT, TOJTYYCHHBIC TIPH M3YYSHUH XHUMHUH, TPUMEHSTh UX IPU PEIICHUH MPOOJIEM B MOBCETHEBHON )KU3HU U
TPYJIOBOM JIESTEITBHOCTH;

— ¢opMupoBaHUe y 00YYarOMIMXCSl T'YMAaHUCTHUCCKUX OTHOIICHUM, TIOHUMAHUsI IICHHOCTH XMMUYECKUX 3HAHHU JIJISi BBIPAOOTKH 3KOJOTHYECKU
eJIeCO00Pa3HOT0 MOBECHHS B OBITY M TPYAOBOH JEATEILHOCTH B IEISIX COXPAHEHHS CBOETO 37I0POBbsl H OKPYKAIOIIEH NPUPOTHOM CPeIbl;

— pa3BHUTHE MOTHBALMH K OOYYSHHIO, CIIOCOOHOCTEI K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHMS OOIIEUEIOBEYECKIX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS M HANPABICHHOCTH JANbHEHIIIEr0 00yYeHusI.

O01miee yncI0 YacoB, OTBEIEHHBIX ISl M3YUSHHSI XMMUU B 9 Kilacce Ha ypOBHE OCHOBHOTO 00IIero oopasoBaHusi, cocTaBisieT 68 uacoB (2 yaca B
HEJIEIIO0).



COJEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo 1 XumHuyeckasi peakuus

[Tepuoanueckuii 3akoH. [lepuonnueckas cucrema xummuueckux 3meMenToB J1. 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHU B
W3MEHEHUHU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KU, KaJIbLMA U UX COCAMHEHUNU B COOTBETCTBHUH C MOJIOKCHUEM
37eMeHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJBI XUMHUYECKOW CBSI3M. THUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BellleCTBa OT THIIA
KPUCTAJUIMYECKON PEIETKH U BUJ1a XUMUYECKOM CBA3H.

Krnaccudukanus u HOMeHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKUE CBOMCTBA BEIIECTB, OTHOCALINXCA K PA3IMYHBIM KJIaccaM
HEOPraHWYECKUX COCAMHEHUM, FTeHETUYECKasl CBSA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudpukanus XUMHYECKUX PEAKIHMA MO0 Pa3IUYHBIM MPU3HAKAM (10 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, 11O
TerIoBoMY 3(h(EeKTy, 0 U3MEHEHHIO CTETICHEH OKHMCIICHUSI XHMUYECKUX 3JICMEHTOB, TI0 00pAaTUMOCTH, TI0 YYACTHIO KaTaiuu3aTopa). JK30- U
SHIOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsTe 0 cKOpoCTH XUMHUYECKOH peakiuu. IloHsATHE 00 OOpaTMMBIX M HEOOPATUMBIX XHUMHUYECKHUX peakiusax. [loHsTue o
TOMOTE€HHBIX M reTeporeHHbIx peakuusax. [lonstue o karanuze. [loHsTHE 0 XMMHUYECKOM paBHOBECHMU. DAKTOPHI, BIUSIOIIME HA CKOPOCTh
XMMHYECKON PEAKIIUU U MOJ0KEHUE XUMUUECKOTO PABHOBECHS.

OKUCINTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, AJIEKTPOHHBIN OallaHC OKUCIMTEIhbHO-BOCCTAHOBHUTENbHON peakuuu. CocTaBieHue
ypaBHEHU OKUCIUTEIHHO--BOCCTAHOBUTENBHBIX PEAKIINIA ¢ UCTIONB30BAaHUEM METOA AIEKTPOHHOrO OanaHca.

Teopus dMEKTPOTUTHIECKON JUCCOMMAIIMH. DIEKTPOJIUTH U HEINEKTPOIUThl. KaTHoHBI, aHMOHBI. MeXaHU3M TUCCOIUAIUNN BEIIECTB
C Pa3JIMYHBIMU BUJIaMU XUMUYECKOH CBs3u. CrerneHpb nucconuanui. CUIbHBIE U ClTa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHOr0 oOMeHa. Y CIoBUS MPOTEKAaHUs peakluii HOHHOTO OOMEHa, MOTHbIE U COKPAIIEHHbIE HOHHBIE YPaBHEHUS PEaKIIUil.
CBoiicTBa KHCIIOT, OCHOBAaHUU U COJIEH B CBETE MPEACTABICHUI 00 3IEKTPONIUTUYECKON auccoruanui. KauecTBeHHbIe peaKIi Ha HOHBI.
[TonsiTE 0 THAPOIN3E COTEN.

Xumuueckuii IKCnepumeHm:

03HAKOMJICHHE C MOJCIISIMH KPUCTALTUYCCKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB U HEMETa/UIOB (rpadura M aiMasa),
CIIOKHBIX BEIECTB (XJIOpPHUAa HATPHUS ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XMMHUECKOHN peakluy OT BO3ICHCTBUS PA3IMYHBIX (PaKTOPOB,
HCCIIEIOBAaHKE AJIEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECcca AUCCOIUAIINH KHUCIIOT, MIeouei u coyiel (BO3MOXKHO MCIOJb30BaHUE
BHJICO MATEPHAJIOB), TIPOBEICHUE OMBITOB, WUTFOCTPUPYIONMIUX TMPU3HAKA MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHHE OcCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHHWE BOJIbI), OIBITOB, WJUTFOCTPUPYIONIUX MPHUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHwue,
peaKuu pas3ioKeHHs, COeIUHEHNUs), PacliO3HABAHNE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEAKIMI Ha MOHBI, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a1a4.

HeMeTanasl M UX coeTHHEHUS



OO6mas xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u GpuznyecKkue
CBOMCTBAa MPOCTHIX BEUIECTB — TaJOT€HOB. XMMHUYECKHE CBOMCTBA Ha IpHUMEpE XJopa (B3aUMOJICHCTBHE C MeTalllaMd, HeMeTallJlaMH,
miesioyamu). Xsoposojopoa. CossiHasi KUCIO0Ta, XUMUYECKHE CBOMCTBA, MOJIy4YeHHE, IpUMeHeHue. JlelicTBrue XJiopa U XJI0OpOBOJOpOIa Ha
OpraHM3M uesoBeka. BakHele XJI0puabl U UX HaXOKIEHHUE B IPUPOJE.

O6bmas xapaktepuctuka 1eMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEeNeHU okucieHus. CTpoeHue u
¢dbu3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOIU(MUKAIIMKA KUCIOPOJIa U cepbl. XUMHUECKHE CBOICTBA
cepsl. CepoBo1OpoI, CTpOeHHE, (PU3NYECKHEe U XUMHUYECKHe CBOMCTBA. OKCHIBI cepbl KaK MPEACTAaBUTEIN KUCIOTHBIX OKCHAOB. CepHas
KHUCJIO0Ta, (PU3NYECKHe U XMMUYECKHE CBOMCTBA (00IIMe Kak MpEeICTaBUTENs Kiacca KUCIOT U crenududeckue). XUMUYECKHE Peakiuy,
JeKalMe B OCHOBE IMPOMBIIIIEHHOTO crioco0a MmojydeHusl cepHOM KucnoThl. [IpumeneHue cepHoil KuciaoThl. CONM CepHOU KHUCIOTHI,
KauecTBEHHas peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U € coelMHEeHUH B Mpupoje. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEMHEHUSIMH Cepbl (KUCIOTHBIE TOMKIH, 3arPs3HEHHIE BO3AyXa U BOZOEMOB), CITIOCOOBI €T0 IPEA0TBPAIICHHUS.

OO6mrast xapaktepuctuka 3J1eMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIE CTEIEHH OKHUCICHHS. A3OT,
pacmpocTpaHeHHe B mpupone, Qumyeckue W XUMUYeckue cBoiicTBa. KpyroBopor azota B mpuponae. AMMHAK, ero (Qu3uyeckue u
XMMHUYECKHUE CBOMCTBA, MoNyueHue u npumeHenune. Comu aMMOHMs, UX (PU3NUECKHE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBenHas
peakiusi Ha MOHbl aMMOHUS. A30THas KHMCIIOTa, €€ MoilydeHue, (pu3nueckue U XMMHUYECKUe CBOMCTBa (0OlIMe Kak MpeIcTaBUTelNs Kiacca
KHCJIOT ¥ crienududeckue). Vicnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yI00peHni. XUMUYeCKOe 3arpsisHeHUEe
OKpY’KaloIiel cpeibl COeTUHEHMSAMHU a30Ta (KUCIOTHBIE IOXIHU, 3arps3HEHHE BO3JyXa, MOYBBl M BOAOEMOB). Pochop, amIoTpoIHbIe
Mojudukanuu docdopa, pusndeckue U xumudeckue cporictra. Oxeua docdopa (V) u pocopnas kuciora, Gpuzndyeckue 1 XMMHUUYECKHUE
CBOMcTBa, nosyueHue. Mcnonbs3zoBanue GpocharoB B kauecTBE MUHEPATBHBIX yIOOPEHUI.

O6mras xapaktepuctuka 371eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHUS. YTIEPO,
aJUIOTPONHbIE MOAU(DUKALIMY, pacIpoCTpaHEHHE B MpUpoJe, (pu3nyeckre U XUMUYeckue cBoicTBa. AncopOuus. Kpyrosopor yriepoja B
npupoge. OKkcuasl yriepoja, UX (U3NYECKHe W XMMHUYECKHE CBOICTBa, JecTBUE Ha >KHMBbIE OPraHU3Mbl, MOJIY4YE€HHE U IPUMEHEHHE.
DKOJIOTHYECKUE MpoOJIeMbl, CBsi3aHHBIE ¢ oKcuaoM yriepoaa (IV), rumoresa riodalbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBINA 3¢ QEKT.
VYronbHas kucnoTa u €€ coiu, ux (u3NUecKue U XUMUYECKUe CBOIMCTBA, MoJyuyeHue 1 npuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIICHHOCTH U CEJILCKOM XO3SHCTBE.

IlepBoHauabHBIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMAX yriiepoaa (MeTaH, 3TaH, ATUJIeH, aleTHJIEH, 3TaHOJ,
TIIMLIEPHUH, YKCycHasl kuciota). [lpupoaHble HCTOYHMKHM YTIIEBOJOPONOB (yroiib, MPUPOAHBIN ra3, HEQTH), MPOAYKTHl MX MepepabOTKH
(6eH3uH), X POJIb B OBITY U MPOMBINIIEHHOCTH. [ToHATHE 0 OMOOTHYECKH BaXXKHBIX BEIIECTBAX: KUpPaX, O€JIKax, yriaeBoJgax — U UX POJid B
KU3HU 4eloBeka. MaTrepranbHOE €JUHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, MojydeHHe U mnpumeHeHue. CoeauHeHHs KpeMHus B mnpupoje. OOmue
npeactaBieHuss o6 okcune kpemuus (IV) m kpemuHmeBoil kuciore. CWIMKAThI, WX HCIOJB30BAaHHWE B OBITY, B MPOMBIIIICHHOCTH.



Baxuelinme cTpouTenbHbIE MaTepUaibl: KEPAMUKA, CTEKJIO, LIEMEHT, OeToH, »eye300eToH. IIpobiembl 0e30macHOro MCIOJIb30BaHMS
CTPOMTEIBHBIX MAaTEPUAJIOB B ITIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHne o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHON KHUCIOTHI, IPOBEIEHNE KAaUeCTBEHHBIX PEAKIUK HA XJIOPHI-UOHBI U
HaOJI0ICHNEe NPU3HAKOB UX IPOTEKaHMs, OIBITHI, OTpakaroliue (QU3MUYEeCKHe M XMMHUYECKHE CBOWCTBA TaJIOT€HOB M MX COEIMHEHUH
(BO3MOXKHO HCIIOJI30BaHUE BUAECOMATEPHUAIIOB), O3HAKOMJIEHHE ¢ 00pa3laMu XJIOPHI0B (TaloreHU0B), O3HAKOMIIEHHE ¢ 00pa3laMu cepbl
u e€ coeAMHEHUSMH (BO3MOXHO HCIIOJb30BaHHE BHUAEOMATEPUATIOB), HAOMIOACHUE mpolecca OOyrIMBaHUS caxapa IOJA ACHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yYCHHE XHMHUYECKHUX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, MPOBEACHUE KAauyeCTBEHHOM
peaknuu Ha cynb(ar-uoH U HaONIo/eHHe NpU3HAaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (M3UYECKUMH CBOMCTBaMH a3oTa, gochopa U UX
COeIMHEHUH (BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), 0Opa3lamMM a30THBIX M (OochOpHBIX YAOOpEeHHi, moyyuyeHue, coOupaHue,
pacrio3HaBaHWE W W3YYECHHE CBOWCTB aMMMaKa, MPOBEJACHHE KAa4eCTBEHHBIX PEAKIMi Ha MOH aMMOHHSA U (ocdar-mOH M H3ydeHHE
IIPU3HAKOB HX [POTEKAHUS, B3aUMOJEHUCTBHE KOHLIEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MEAbl0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), U3yYEHHE MOJIeJIel KPUCTANIMYECKUX PEeIIETOK anmasa, rpaduTta, QyiiepeHa, 03HaKOMICHHE ¢ IIPOLIECCOM aACcOpOIUU
pPacTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YITIEM M YCTPOIHCTBOM IPOTHBOrasza, IoJy4deHHEe, cOOMpaHHe, pacllio3HABAHUE U H3y4YCHUE
CBOMCTB YIJIEKHMCIIOTO Ta3a, MPOBEICHNE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U M3YYEHUE NPU3HAKOB UX IPOTEKaHUS,
O3HAaKOMJICHHE C MPOAYKIMEN CWIIMKATHOW IPOMBIIIIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHelnme HeMeTalllbl U
UX COCIIUHEHHUS.

MeTaJuibl M UX COeIHMHEHUS

OO0mas xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHMHU UX MOJ0KeHus B [leproanueckoii cucteMe XuMH4YECKIX
anemenToB JI. 1. MenneneeBa u crpoenus aromMoB. CTpoeHue MeTaioB. MeTainuyeckasl CBA3b W METaJUIMYecKash KpUCTaJUIMYecKas
peméTka. DIeKTPOXUMUYECKUH psJl HaNpsKeHUH MeTaioB. GU3ndeckrue 1 XuMHUYecKue CBOHCTBa MeTayioB. O01He criocoObl MOTydeHus
MeTauioB. [IoHATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOoppo3uu. CijiaBsl (CTajib, YyT'yH, AIOpAIFOMUHUMN, OpOoH3a)
U UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie meTamuibl: nojoxxkeHue B [lepuomumueckoil cucreme xumuyeckux sneMeHToB J[. M. MenaeneeBa, cTpoeHrne MX aTOMOB,
HaxoXJeHuEe B Ipupoae. PU3NYeCKUe U XMMUYECKHE CBOMCTBA (Ha NMpuMepe HaTpusd U Kanus). OKCUABI U TUAPOKCUIBl HATPUS U KaJMsL.
IIpuMeHeHHe MENOYHbIX METAJUIOB U UX COCIUHEHU.

[IleroyHO3EMENBHBIE METAJIBI MarHMii M KalbLMil: mosiokeHue B llepmogmueckoit cucreme xmmmueckux snemeHtoB J[. M.
MenpeneeBa, CTpOCHHE MX aTOMOB, HaxXxOXKJe€HHE B npupoae. dusznueckne M XUMHUYECKHE CBOWMCTBA MarHusi M Kaiablus. BaxHenmue
COEMHEHUS KaJbIUs (OKCH]I, TUAPOKCHI, cosin). JKECTKOCTH BOABI M CLIOCOOBI €€ YCTpaHEeHHSI.

AmoMuHuii: nonokenue B Ileprognueckoil cucteme xumudeckux anemeHToB Jl. M. MenneneeBa, cTpoeHne aToMa, HaXOX/IECHUE B
npupoje. Pusndeckre U XUMHUUECKHUe CBOMCTBA amoMUHNA. AMGBOTEpHBIE CBOIICTBA OKCH/IA U THAPOKCUIA aTFOMUHUS.



XKeneszo: nonoxxenue B Ilepmonuueckoil cucreme xumuyeckux snemeHToB J[. M. MenzeneeBa, cTpoeHrne aToma, HaXOKICHUE B
npupoje. dusndyeckue U XuMHUUYECKHe cBoMCTBa xkene3a. Okcupl, ruapokcubl u cosm xenesa (I1) u xenesa (I1I), ux cocras, cBoWCTBa H
II0JIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKoOMJIeHHEe ¢ o0Opa3llaMu METajuIOB M CIUIaBOB, UX (DU3MUECKUMU CBOMCTBAMHU, H3YyYEHHUE PE3YJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHIA Kalblud M HaTpus C BOJOM (BO3MOXKHO
HCII0JIb30BaHUE BHIEOMATEPUANIOB), HCCIIEJOBAaHUE CBOMCTB XECTKOW BOMABI, IIpolLEecca TOPEHHsS XKeje3a B KUCIOpoAe (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEAKIMIl HA WOHBI: MarHus, KaJiblUs, AJIFOMUHUS, IIMHKA,
xene3a (II) u xeneza (III), meau (II), HAGMIOEHWE W ONMMCAHKME MPOIIECCOB OKPAIIMBAHUS IIJIAMEHW MOHAMM HATPHS, KAIHS U KaJIbIIHS
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHUATIOB), HCCIenOoBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHIA aJIOMUHUS U TUAPOKCUAA IIMHKA,
pelieHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIne MeTauibl U UX COSTUHEHUSD.

XuMus H OKpy:KaloLas cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHON KH3HU YejoBeka. bezomacHoe MCHOIb30BaHUE BEIIECTB U XUMUYECKUX PEaKIuil B OBITY.
[lepBast moMOIIIb TPH XUMUYECKHUX 03KOTaX M OTPABICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY)Karolllel cpenbl (mpeaenbHas JoIycTUMasi KOHLeHTpanus Bemects, ganee — [11K). Poas xumuu B
PEIIECHUH YKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepuasioB (CTEKIIO, CIIJIaBbl METAIIOB, MOJIMMEPHBIE MaTepUabl).

Meoscnpeomemnuwie ceasu

Peanuzanust MeXnpeIMETHBIX CBsI3€d NpU HM3YYEHMM XMMHHM B 9 Kiacce OCYILECTBISETCS 4epe3 MCIONb30BaHHE KaK OOLIMX
€CTECTBEHHO-HAYUYHBIX MOHATUI, TAK U MOHATUMN, ABISIOMIMNXCA CUCTEMHBIMU ISl OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmme ecTecTBEHHO-HAyYHBIE TIOHATHUSA: HAy4YHBIA (akT, THUIOTE3a, 3aKOH, TEOpHs, aHalu3, CHHTE3, KiIaccHu(HKaIus,
NEePUOJNYHOCTb, HAONIO/IEHNE, SKCIEPUMEHT, MOJEIMPOBAHHUE, U3MEpPEHHE, MOJENb, SIBICHHWE, MHapHUKOBBIM 3(QQeKT, TexXHOIOorus,
MaTepuabl.

duznka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIMbI, PaINOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUM 3apsl,
MPOBOJHUKY, TMOTYIMPOBOIHUKH, NUIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBAa, a3, PacTBOpP,
pacTBOPUMOCTb, KpHCTAJUIMYECKash pemérka, CIUIaBbl, (U3WYECKUE BEIWYHMHBI, €IUHHUIBI H3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO,
IUTaHeTHl, 3BE361, ConHIIe.

buonorus: ¢orocunres, npixanue, Ouocdepa, HIKOCHUCTEMa, MHHEpATbHBIE YAOOPEHHUS, MHKPOAJIEMEHTHI, MaKPOIJIEMEHTHI,
MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIE TOPOJBI, TOJIE3HBIE HCKOMAeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHHUA IIPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBIHEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS IIPOrpaMMbl OCHOBHOI'O OOILEro 00pa30BaHMs TOCTUTAIOTCSA B XOZ€ OOy4eHUs XUMHUM B €IUHCTBE
yu4eOHOM ¥ BOCHUTATENBHOM JEATEIBHOCTHM B COOTBETCTBMM C TPAJAWLMOHHBIMU POCCHUMCKMMHM COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMH, NPUHATHIMH B OOIIECTBE NMpaBWJIAaMH M HOPMAaMHU IOBEIEHUS M CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMUS,
CaMOPAa3BUTHA U COLIMATM3ALMH 00yUYarOIIUXCSL.

JIMuHOCTHBIE PE3yIbTAThl OTPAXKAIOT TOTOBHOCTh 00YYAIOLINXCSl PYKOBOACTBOBATHCSA CUCTEMON MO3UTUBHBIX LIEHHOCTHBIX OpPHEHTAIMH
Y pacUIMpPEHUE OIbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY W HAy4yHOMY HAacCJIEJUIO, IIOHMMAaHUS 3HAYCHMS
XMMHUYECKON HAyKH B YKU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEpHOW MH(OpMaLueil o mepefoBbIX AOCTHKEHHUIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPaA M OOIIECTBA;

2)rpaskIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHNS O COLMAIIBHBIX HOPMax Y MPaBUJIaX MEXJIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
0O0I11eCTBEHHO TOJIE3HOM, Y4eOHO-HCCIe10BaTeNbCKON, TBOPUECKON U APYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM
JeSITEIbHOCTH NP BBIIIOJHEHUH YUEOHBIX, T03HABATENbHBIX 33/1a4, BBIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH Y4€OHBIX POEKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAHMIO M B3aUMOIIOMOIIM B IpOLIECCe 3TOW y4yeOHOM N1eATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHUE U
IIOCTYIKU CBOMX TOBAPUILIEH C TIO3ULIMHM HPABCTBEHHBIX U ITPABOBBIX HOPM C YUYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O TIO3HAHUS:

MHUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIFOLIME OCHOBY JJIi NIOHMMaHUS CYIIHOCTUM HAy4YHOM KapTHHbI MHpa, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS
IIPUPO/IbI, B3aUMOCBSI35IX UEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHBBI, HAllPAaBJICHHbIE HA IMOJy4YEHHE HOBBIX 3HAHWUN MO XMMHHU, HEOOXOIUMBIE sl OOBSACHEHHs HaOJI0JaeMbIX
MIPOLIECCOB U SIBJICHMI, MM03HABAaTEIbHON, HHPOPMAIIMOHHON U YMTATEIbCKOM KYJIBTYphl, B TOM YHCIJI€ HaBBIKOB CaMOCTOSITEILHON paboThI €
y4eOHBIMU TEKCTAMU, CIIPABOYHOI TUTEPATYpPOil, JOCTYIMHBIMU TEXHUYECKUMU CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOy4YeHWI0O W TIO3HAHHWIO, JFO0O3HATEIHHOCTh, TOTOBHOCTH M CHOCOOHOCTH K C€aMOOOpa3OBaHUWIO, TPOEKTHOW |
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIIPaBIEHHOCTH U YPOBHS 00YUYEHHUs B AaJbHEUIIEM;

4)popMupOBaHNS KYJBTYPHI 310POBbS:



OCO3HAHUE IEHHOCTU XU3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 >KM3HU, OCO3HAHHUE
NOCJEACTBUIA M HETPHUITHE BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS aKOTOJIs, HAPKOTHKOB, KYypEeHHs), HEOOXOIUMOCTH COOJIIOJCHHS MPaBUII
0€30IaCHOCTH MTpU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5)TpyoBOro BOCHIUTAHMS:

WHTEPEC K MPAKTHYECKOMY H3Y4YEHHI0 Mpodeccuid W Tpyaa pa3IuvyHOro pojaa, yBaXKEHHUE K TPYyAy M pe3yjbTaraM TPYI0BOU
ACATCIIBHOCTH, B TOM YMCJIC Ha OCHOBC NMPUMCHCHUA IMPCAMCTHBIX 3HAaHUHU 110 XHUMHU, OCO3HAHHBINA BLI60p HHI[HBHI[yaJILHOfI TPACKTOPUU
NPOIOIDKEHHUS 00pa3oBaHUsl C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPeOHOCTEH,
YCHENIHON MPOheCCHOHATBHOM IEATETLHOCTH M PA3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B IPO(ECCHOHATILHOM Cpelie;

6)3K0J10TH4eCKOro BOCIIMTAHUA:

HKOJIOTUYECKU IEJIECO00pa3HOEe OTHOIICHHE K IMPUPOJIE KaK MCTOYHUKY JKM3HU Ha 3eMjie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMaHUE
[IEHHOCTH 37J0POBOT0 M 0E30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DU3MUYECKOMY M IICUXHUYECKOMY 3JI0POBBIO,
OCO3HAaHHE LIEHHOCTHU COOJIOEHUS MpaBHJ OE30MacHOrO MOBEACHUS MPU PadOTEe C BEIIECTBAMHU, a TaKXKe B CUTYallUAX, YIPOKAIOIIUX
3JI0POBbBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHATh 3HAHMS, MOJIy4aeMble NMPU U3YYEHUM XUMUH, JUIS PELICHUs 3a/lad, CBA3AHHBIX C OKpPY)KAIOIIEH IMPHUPOIHOU
CpeloM, JJis TOBBIIICHUS YPOBHSI KOJIOTHYECKOW KYJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM M MyTed ux
pELIeHUs TOCPEICTBOM METOJIOB XMMHUHU, SKOJIOTUUECKOTO MBIIIJIEHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B TI0O3HABATEIbHON, KOMMYHUKATHBHOM
Y COLIMAJIbHOW MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpenMeTHBIX pe3yJIbTaTOB BBIAEISAIOT 3HAUUMBbIE JJi1 (OPMUPOBAHUS MUPOBO33PEHUs OOIIEHAYYHbIE MOHSTHS (3aKOH,
TEopHsi, IPUHIIUII, TUIIOTe3a, (PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHMN M3 3THX MpPeaMeToB (OPMHUPOBATH MPEACTABICHHE O IEJIOCTHOW HAy4YHOH KapTHHE MHpa, U
YHHUBEpCcalbHble YydeOHble JeHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE, PETYJIATHUBHBIE), KOTOpble oOecnedyuBaroT (HOpMUpPOBAHHE
TOTOBHOCTHU K CAMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOM JIeATETLHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

ba3zoBble Jjornueckue eicTBUSA:

YMCHUSA HUCIIOJIB30BaTh HpI/IéMBI JIOTUYCCKOI'0 MBIIIJICHUA IIPU OCBOCHHUU 3HAHWUU: PaCKpeIBaTh CMBICTT XUMHUYCCKUX HOHATHHU (BI)I,ZIGJ'ISITI)
HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATh B3aUMOCBSA3b C JPYTHUMU HOHSITI/IHMI/I), HUCITIOJIB30BATh ITOHATUSA OJI51 O6’I)${CHGHI/I$I OTACJIBHBIX (1)aKTOB
U SIBTICHUH, BBIOMPATh OCHOBAHUS U KPUTEPUU I KJIACCU(DUKAIIMA XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIMid, yCTaHABIUBATh TPUUYUHHO-
CJIEICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU M3YyU€HUs, CTPOUTH JIOTHYECKHE pacCcykaeHus (MHIYKTUBHBIC, JeNYKTUBHEIC, [0 aHAJIOTHH), ANaTh
BBIBOJIbI U 3aKJIFOUYCHU S,



yYMEHHUE IpPHUMEHATh B IIpolecce IMO3HAHHWS MOHATUSA (IIPEIMETHbIE W MeTalpeJIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEMBIE B XMMHHU, NPeoOpa3oBbIBaTh LIMPOKO NPUMEHSEMBIE B XUMHUU MOJIEIbHBIE NPEACTABICHUS — XMMHUYECKHH 3HAK (CHMBOI
JIIEMEHTA), XUMUYecKas (opMylna M ypaBHEHHE XMMHUYECKOW pPEaKUMU — IMPH PELUICHUH Y4eOHO-TIO3HABATENIBHBIX 3a/ad, ¢ YYETOM ATHX
MOJICJIBHBIX IPEJICTABICHUN BBIABIATh U XapaKTE€PU30BaTh CYLIECTBEHHbIC NPU3HAKM HM3y4a€MbIX OOBEKTOB — XMMHYECKHUX BEILECTB U
XUMHUYECKHX PEAKIMH, BBIBJIATH OOLIME 3aKOHOMEPHOCTH, INPUYMHHO-CJIEICTBEHHBIE CBSI3M W INPOTHUBOPEUUS B M3Y4aeMbIX IMpOLECCax U
ABJICHUSX.

Ba3oBble nccienoBarebckme 1eiCTBUSA:

YMEHHUE HCII0JIb30BaTh IMOCTABJICHHbBIE BOIPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUSA, a TAK)KE B KA4eCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMbIX CYXKACHUH;

IpUOOpPETEHUE OMbITA MO NJIAHUPOBAHUIO, OPraHU3aLMU U MPOBENCHUIO YUYEHUUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOJI0JaTh 3a XOJ0M
npoIiecca, CaMOCTOSITEIbHO MPOTHO3UPOBAThH €0 Pe3yibTar, GOPMYIUPOBATh 00OOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMsL, COCTABIIATh OTYET O IPOJIEIaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHME BbIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3JIMYHBIX BUJIOB M (POPM IpEACTaBICHUS, MOJIy4aeMylO U3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIONYJISIpHAS JUTEPaTypa XUMHUECKOTO COAEP KaHuUs, CIIPaBOYHBIC MTOCOOMS, pecypchl MHTepHeTa), KPUTHIECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE MPUMEHSTh Pa3JIMYHbIe METOBI M 3alpOoChl MPH MOMCKEe U 0TOOpe MH(OPMAIMM U COOTBETCTBYIOLINX JAAHHBIX, HEOOXOIMMBIX
JUIsL BBINIOJTHEHUS Y4eOHBIX M II03HABaTENbHBIX 3a/lad OMNPENECIIEHHOTO THIA, NPUOOpPETEeHHE OmnbiTa B O0JIACTH MCIOJIb30BaHMS
MH(OPMaLIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, OBJIaJIeHHME KYJIbTYpOW AaKTUBHOTO MHCIIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHMANbHYIO (GOpMY NpeAcTaBiIeHUs HHPOPMALMU U HWUIIOCTPUPOBATH pELIaeMble 3a/aud HECI0KHBIMU
cXeMaMH, AuarpaMMamHu, ApyruMu popmamu rpauki 1 UX KOMOMHAIUSMU;

YMEHHME MCIOIb30BaTh M AHAIM3UPOBATh B Ipoliecce Y4eOHOM U UCCIIeOBAaTENbCKOM JESITENbHOCTH HHPOPMAIUI0 O BIUSHUU
MPOMBIIIJIEHHOCTH, CEICKOT0 X0341MCTBA U TPAHCIIOPTa Ha COCTOSTHUE OKPY KaIOLIEH MPUPOIHOM cpebl.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

YMEHUS 33/1aBaTh BONIPOCHI (B X0JI€ TMayIora U (WIn) TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOil TeMbl, OPMYJINPOBATh CBOU MPEITI0KEHUS
OTHOCHUTEJIbHO BBIIIOJIHEHUS TIPETIOKEHHOH 3aauu;

YMEHMsI TPEICTaBIATh IOJIyY€HHbIE pEe3yJbTaThl MO3HABATENbHOM MAESITENTbHOCTH B YCTHBIX W TMHCbMEHHBIX TEKCTax; JemaTh
NPE3CHTAIMIO PE3YJIbTATOB BBIIOJHEHUS XUMHUYECKOTO 3KCIIEpUMEHTa (J1abopaTOPHOro OMbITa, JTAOOpaTOpHON pabOThI MO HMCCIEIOBAHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);



YMEHUsl Y4eOHOro COTPYJHHYECTBA CO CBEPCTHHMKAMM B COBMECTHOM IIO3HABAaTEIIbHOW M HUCCIIEI0BATEIbCKOW JEATENBHOCTH IIpU
pELICHNH BO3HUKAIOMIMX MPOOIeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIACOBAHUS MO3ULIUH (00CYKAeHUsI, 0OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUHN, ONpeieNieHe KPUTEPUEB 110 OI[CHKE KaueCTBA BHIMOJIHEHHON pabOTHI M JPYTHE).
PeryasitTuBHble yHHBepcaAJbHbIE YUeOHbIE 1eiiCTBHS:
YMEHHUE CaMOCTOSITEJIbHO OINpPENeNATh LENU AEATEIbHOCTH, IJIAHUPOBaTh, OCYIIECTBIATH, KOHTPOJIMPOBATH U NPU HEOOXOJUMOCTU
KOPPEKTHPOBAaTh CBOIO JICSATEIbHOCTh, BBHIOMpaTh Haubojee 3(deKkTuBHBIE CMOCOOBI pelIeHHs YYeOHBIX M TO3HABAaTENbHBIX 3a7ad,
CaMOCTOATENIBHO COCTaBIIATh WJIM KOPPEKTUPOBATH IPEIJIOKECHHBIA AITOPUTM JEHCTBUM IIPYU BBIIOJHEHUU 3aJaHUN C YYETOM IIOJY4ECHHMS
HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEAKLMAX, OLIEHUBATh COOTBETCTBUE IOJIyYEHHOI'O pe3yJbTaTa 3asBICHHOW 1INy,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbI€ B YCIIOBUHU 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yibTaTOB MO OCBOCHUIO OOS3aTCILHOTO COACPIKAHMSI, YCTAHOBJICHHOTO JaHHOHW (enepanbHON paboueit
IPOTrpaMMOii, BBIIENAIOT: OCBOCHHbIE OOYYaIOLUIMMMCS Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUH, cneuuduyeckue i NpeaMeTHON
o0nacti «XUMUS», BUJbI JEATEILHOCTH IO MOJyYECHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETaluy, IPeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX
y4€OHBIX Y HOBBIX CUTYaIUsX.
K xonmy oOyueHus B 9 kJiacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMHPOBAHHOCTH Y OOYUAIOIINXCS
YMEHHMN:
® DACKPBIBaThb CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: XMMHMUYECKHN JJIEMEHT, aTOM, MOJIEKYyJa, MOH, KAaTHOH, aHHOH, IIPOCTOE
BEILECTBO, CIIOXKHOE BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEIIEHb OKHCIICHMS, XUMHUYECKAsl PEAaKLUs, XUMUYECKas
CBS3b, TEIUIOBOM S(QQEKT peakluH, MOJIb, MOJSAPHBIH OO0BEM, pacTBOp, OSJEKTPOIMUTHI, HEIIEKTPOIMTHI, SJIEKTPOIUTHUYECKAS
JUCCOIMALUS, PEAaKIMW MOHHOrO OOMEeHa, KaTalu3aTop, XHMHYECKOe paBHOBecHe, oOpaTHMble M HeoOpaTHMbIE peakluHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OKHUCINUTENb, BOCCTAHOBUTENb, OKHCIEHHUE UM BOCCTAHOBJIECHHUE, aJlJIOTPOIIHS,
aM(pOTEepHOCTh, XMUMHYECKasi CBS3b (KOBaJEHTHAs, MOHHAs, METAJUIMYEeCKas), KpUCTaUIMYecKas pEelETKa, KOpPpO3Hsl METalIoB,
CILIaBbl, CKOPOCTh XMMHUYECKOM peaKIuu, NpeeabHo nonycrumas konuentpanus [1/IK Bemecrsa;

® JJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX IOHATHM M NPUMEHATh 3TH IOHATHS NPU ONHMCAHUU BEUIECTB M HX
[IPEBPALLCHU;
UCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY ISl COCTaBJICHUs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIUil;
ONpENENATh BAICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX HJIEMEHTOB B COCIMHEHMSX Pa3IMYHOIO COCTaBa, NMPUHAJJIEKHOCTH
BEIIIECTB K OINpEeNeIEHHOMY KJIacCy COCTUHEHUH 1o (opMyiaM, BUJ XHUMUYECKOH CBSI3U (KOBaJECHTHAasl, HOHHAs, METAININUECKasi) B
HEOPraHMYECKUX COCIMHEHMSIX, 3aps)l MOHA M0 XMMHUYECKOH (opmyse, XapakTep cpeibl B BOAHBIX pacTBOpax HEOPraHMYECKUX
COEIMHEHUH, THIT KPUCTAINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;



® packpbiBaTh cMbicl [lepuonmueckoro 3akoHa JI. WM. MeHgeneeBa M JIEMOHCTPUpPOBAaThb €ro IIOHMMaHWE: OINKCHIBAaTh U
XapakTepu3oBaTh TabanuHyto ¢popmy Ilepuonuueckoil CHCTEMbl XMMUYECKHX 3JEMEHTOB: PAa3JIn4aTh MOHSATHS «IJIaBHAS MMOATPYIIIA
(A-tpynma)» u «mob6ounas noarpynna (b-rpynma)y», Manbie u O0JbIIME MEPUOABI, COOTHOCUTH 0003HAYEHHUS, KOTOPHIE UMEIOTCS B
HEPUOINYECKOM TabyuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij a1pa, odlee
YHUCIIO 3JIEKTPOHOB M PACHpPEAEICHHE MX I10 IEKTPOHHBIM CJ05IM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B HW3MEHEHMU CBOMCTB
AJIEMEHTOB U UX COEAMHEHUHN B IIpeJieaxX MaJbIX IEPUOJOB U IVIaBHBIX MOArPYII C YUETOM CTPOEHHUS UX aTOMOB;

® KIacCU(pUIMPOBATH XUMUYECKUE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUECKUE PEaKIMH (TI0 YUCIIy U COCTaBy y4acTBYIOUIMX B
PEaKIMHU BEIIECTB, 10 TEIIOBOMY 3((EeKTy, IO U3MEHEHHIO CTEIIEHEH OKUCIIEHUS XUMUYECKUX IEMEHTOB);

® XapaKTepu30BaTh (ONMCHIBATh) OOIIME M cnenuduyeckre XMMHUYECKHE CBOWCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPIKIAs
ONMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XMMHUECKUX PEaKLU;

® COCTaBJIATh YPAaBHEHHUS IEKTPOJIUTUYECKON JUCCOLUALUN KUCIIOT, IEJI0YEH U COJIEH, ITOIHbIE U COKPAIIEHHBIE YPABHEHHS PEaKLUN
HMOHHOro OOMEHa, ypaBHEHHUs peakluil, NOATBEPXKIAIOLIMX CYILECTBOBAHUE INCHETUYECKOH CBS3M MEX]y BEIIECTBAMH Pa3IMYHbIX
KJIACCOB;

® PpacKphIBaTh CYIIHOCTb OKHCIIMTEIFHO-BOCCTAHOBHUTENBHBIX PEAKIUH MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOIO OajlaHCca STHX
pEeaKuii;

® [IPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXHOCTU NPOTEKAaHUS XUMHUYECKMX IPEBpAIICHUN B
pa3IMYHBIX yCIOBUSIX;

® BBHIUHCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (GopMmyiie
COEIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHIO XUMUYECKON peaKuy;

® Co0moJaTh MpaBWia MOJb30BAHMUSA XMUMHUYECKOH MOCYIOM M J1aOOpaTOpHBIM OOOpYAOBaHHEM, a TaKXkKe IpaBHiia OOpalieHHus ¢
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMH MO BBIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB 10 MOJYYEHHUIO U COOUPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

® [IPOBOAMTH pEaKIUH, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IMYTEM XJIOPUI-,
O6pomun-, nonua-, kapoonar-, gocdar-, CHINKAT-, cyabhaT-, TUIPOKCUI-UOHBI, KATUOHBl AMMOHUS U MOHBI M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OTNEPALIUY MBICITUTENILHOMN 1eATENbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMaTU3alIuIO, BBISIBJICHHE
MPUYMNHHO-CJIEICTBEHHBIX CBSA3EH — /IJI1 U3y4EHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIMil, €CTEeCTBEHHO-HAyUYHbIE METO/IbI TO3HAHUS —
HaOJII0/IcHUE, N3MEPEHUH.



9 KJTACC TemaTnueckoe IJIAHMPOBAHHE

Nen/m | HaumeHoBaHMe pa3/iesioB M TeM KoanyecTBo yacoB DJIEKTPOHHbIE
MPOrpamMmmbl Bcero KoHTpobHBI IIpakTHYecku (uudpossbie)
e padoThbI e padoThbl o0pa3oBaTe/ibHbIE
pecypchl
Pa3nes 1.BemecTBo U XMuMHYeCKHe peaKkIul
11 [loBTOpEeHue u yrinyOneHue 3HaHUM 5 1 Bbu6mmotreka [JOK
OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a63
6
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
peakuuii https://m.edsoo.ru/7f41a63
6
1.3 DNEKTPOIUTHYECKAs JUCCOLUALIHS. 8 1 1 Bbu6moteka [JOK
XVMHYECKHE PEAKIIMK B PACTBOPAX https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 17
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
2.1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
anemeHToB VIIA-rpynmel. ["aorensr https://m.edso0o.ru/7f41a63
6
2.2 OO61mas xapakTepUCTHKa XUMUYECKUX 6 bubmuoreka [JOK
anemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a63
COCIMHEHHS 6
2.3 OO11ast XapaKTepUCTHKA XUMHYECKUX 7 1 bubmuorexa [JOK
aneMeHTOoB VA-Tpynimsl. A30T, ¢pochop u ux https://m.edsoo.ru/7f41a63
COCIMHCHUS 6
2.4 OO0mas XxapakTepucTUKa XUMHIECKIX 8 1 2 bubanoreka [JOK
aneMeHToB [VA-rpynmsl. Yriaepoa u https://m.edso0.ru/7f41a63
6
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KPEMHUU U UX COCUHECHUS

Hroro mo pazneny 25
Pasznen 3.MeTa/JILI 1 UX COeANHEHHS
3.1 OO01Ire cCBOMCTBAa METAJIOB 4 but6mmoreka [IOK
https://m.edso0.ru/7f41a63
6
3.2 Baxneiimme MeTamibl B UX COCIUHCHHS 16 bubnunoreka LIOK
https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 6 bu6nmorexa LIOK
https://m.edso0.ru/7f41a63
6
Hroro 1o pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC IloypouHoe JIaHUPOBAHHE

Nen/m | Tema ypoka Hara
KonuyecTBo yacos U3y4eHHu DJIEeKTPOHHbIE
Bcero KoHTpoJbHBI IIpakTnyeckn A uudgposbie
e padoThbl e padoThbl o0pa3oBaTe/ibHbIE
pecypcsbl
1 [leproauueckuii 3aKoH. 1 6.09 bubnnorexa [HOK
Ilepronnueckas cucTeMa XUMHUYECKHUX https://m.edsoo.ru/00adb59e
anemenToB /1. 1. Menneneena.
2 3aKOHOMEPHOCTU B U3MEHEHUU 1 8.09 bubnnoreka [JOK
CBOMCTB XMMHUYECKHX AJIEMEHTOB https://m.edsoo.ru/00adb6b
MEPBBIX TPEX MEPHUOIOB. 6
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 13.09 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB. https://m.edsoo.ru/00adb7e2
4 Bunpsl XuMu4uecKoil CBS3U U THUIIEI 1 15.09 bu6mmoreka [IOK
KPUCTAJITIMYECKHUX PEIIETOK. https://m.edsoo.ru/00adbac6
5 Bxonnas konTposbHas padora Nel o 1 1 20.09
teme «[loBTOpeHue u yriayoneHue
3HaHWW OCHOBHBIX pa3zesioB Kypca 8
KJ1accay.
6 Knaccudukanms XuMruaeckux peakiuit 1 22.09 bubnuotexa [JOK
10 Pa3JIMYHbIM IIPU3HAKaM. https://m.edso0.ru/00adbch0
7 [lonsTHE O CKOPOCTH XUMHUECKOMN 1 27.09 bubnuorexa [IOK
peakuuu. [IoHSITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTrE€HHBIX PEAKIIMSIX.
8 [ToHsITHE O XUMUYECKOM PaBHOBECHH. 1 29.09 bubnuorexa [JOK
@DakTOpBI, BIUSAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON peaklMU U TOJI0KEHUE
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XUMHYCCKOI'O0 paBHOBECHUA.

9 OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC 4.10 bubnmoreka [JOK
peaKkuuu. https://m.edsoo.ru/00adcade
10 Teopust SIEKTPOTUTHICCKON 6.10 bubmuorexa [JOK
mucconuanyy. CHIIBHBIE U CIIa0bIe https://m.edsoo.ru/00adcd68
JEKTPOJIUTHI.
11 HNonnble ypaBHEHUS peaKLIMid. 11.10 bubmmorexa [IOK
https://m.edsoo.ru/00add44
8
12 XUMHUYECKHEe CBOMCTBA KUCTIOT U 13.10 bu6mmorexa [IOK
OCHOBaHUU B CBETE MpeACTaBICHUI 00 https://m.edsoo.ru/00add5d
ANEKTPOIUTUYECKON TUCCOLUAIUH. 8
13 XUMHYECKUE CBOMCTBA COJICH B CBETE 18.10 bubmuorexa [JOK
MpeACTaBICHUIN 00 https://m.edsoo.ru/00add8b
AIIEKTPOJIMTUICCKON JUCCOIUAITHH. 2
14 [TonsiTHe 0 TMApOAM3E CONEH. 20.10 bubnnorexka [JOK
https://m.edsoo.ru/00add9d
4
15 O06o00mIeHre U cucTeMaTH3aIus 25.10 bubmuorexa [JOK
3HAHUM. https://m.edsoo.ru/00addd1
2
16 [Ipaktrueckas padota Ne 1 «Pemienne 1 27.10 bubnuoteka [JOK
9KCIIEPUMEHTAIBHBIX 3a7a9. https://m.edsoo.ru/00addbfa
17 KonTtponpsHas padota Ne2 o reme 24eTs 8.11 bubnuoreka [IOK
«INEeKTPOJIUTUYECKAS TUCCOLIAALIUSL. https://m.edsoo.ru/00addecQ
XVUMUYECKUE PEaKIIUU B PACTBOPAX».
18 OO01m1ast XxapakTepUCTHKA raJIOT€HOB. 10.11 bubnuoreka [IOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
XJIopa.
19 XmopoBogopoa. CoJisiHast KHCIIOTa, 15.11 bubmuotexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYUYECHUE,

https://m.edsoo.ru/00ade104

IPUMEHEHUE.

20 [IpakTudeckas padora Ne 2 mo Teme 17.11 bubnmoreka [JOK
«TonyueHue COJISTHOM KUCIIOTHI, https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOUCTBY.

21 Breraucienus no ypaBHEHUSIM 22.11 bubmuorexa [JOK
XUMHYECKUX PEaKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE.

22 OO011as XapakTepUCTHKA 3JIEMEHTOB 24.11 bubnnorexa [JOK
VIA-rpynumsr. https://m.edsoo.ru/00ade64a

23 AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI. 29.11 bubnnoreka [JOK
Haxoxnenue cepbl U €€ COeJMHEHUH B https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOMCTBA CEPHI.

24 CepoBogiopoJ1, CTpocHHE, (PU3HICCKHE 1.12 bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA. https://m.edso00.ru/00ade802

25 Oxkcupl cepsl. CepHast KHCIIOTA, 6.12 bubnuotexa [JOK
bu3HYecKre U XMMUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
MPUMEHEHUE.

26 XUMHUUYECKUE PEAKIIUH, JIeKAILUE B 8.12 bu6mmoreka [JOK
OCHOBE ITPOMBILINIEHHOT'O CrIocoba https://m.edsoo.ru/00adec8a
MOJIy4EHUS CEPHON KUCIIOTHI.

XUMUYECKOE 3arpsi3HEHUE
OKpYKaloIle cpeibl COETUHEHUSIMHU
CEpBI.

27 Brruncienue MaccoBoOii JOIM BRIXO1a 13.12 bu6mmoreka [JOK
[POAYKTa PEAKIUU. https://m.edsoo.ru/00adec8a

28 OO11ast XxapaKTepUCTHKA 3JIEMEHTOB 15.12 bubnuoreka [IOK

VA-rpynmsl. A30T, paclipocTpaHeHHe
B IIpHpojie, GU3NYECKUEe U XUMUYECKHE
CBOICTBA.

https://m.edsoo.ru/00adeeab
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29 AMMuak, ero pu3nuecKue u 20.12 bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA, ITOJIy4YCHHUE U https://m.eds00.ru/00adf004
MPUMEHEHUE.

30 [TpakTrueckas padora Ne 3 o Teme 22.12 bubmuorexa [JOK
«ITonydyenne amMmmuaka, U3y4yeHue ero https://m.eds00.ru/00adf180
CBOMCTBY.

31 A3oTHas Kuciora, e€ GusndecKkue u 27.12 bubmuorexa [JOK
XUMHYECKHE CBOMCTBA. https://m.edso00.ru/00adf306

32 Hcnonb30BaHre HUTPATOB M COJICH 29.12 bubmmoreka [JOK
aMMOHHUS B Ka4€CTBE MUHEPAIBHBIX https://m.edso0o.ru/00adf518
ynobpenuii. XuMHUECKOE 3arpsi3sHEHNE
OKpYXKarolIel Cpelibl COeAMHEHUSIMHU
azoTa.

33 ®docdop. Oxcua pochopa (V) u 3 yets 10.01 bubnnoreka [JOK
docdopnas kuciora, pusndeckue u https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJyYEHUE.

34 HcnonwszoBanne GpocdaToB B Ka4eCTBE 12.01 bubnuoteka [JOK
MHUHEpaJIbHBIX Y100pEHUH. https://m.edso0.ru/00adfc20
3arpsi3HeHUE IPUPOTHON CpeIbl
docatamu.

35 VYriepon, pacipoCTpaHEHUE B 17.01 bubnuoreka [IOK
npupoe, GU3NYECKue 1 XUMUYECKHE https://m.edso0.ru/00adfd9c
CBOMCTBA.

36 OxkcuJipl yTiaepoaa, ux Gpu3ndeckue u 19.01 bubmmoreka [JOK
XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKoJIoruyeckre mpoodaeMbl, CBSI3aHHbIE
¢ okcuziom yraepoza (IV).

37 VYronbHas KUCIOTa U €€ COJIH. 24.01 bubmuorexa [JOK

https://m.eds00.ru/00ae006¢c

38 [IpakTuueckas pabora Ne 4 o Teme 26.01 bubnmoreka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"ITosrydyeHune yrieKuciioro rasa.
KauecTBenHnas peakuust Ha KapOOHaT-

"

https://m.edsoo.ru/00ae027¢

noH".

39 [TepBoHavabHBIC TOHATHS 00 31.01 bubmuorexa [JOK
OpPraHMYEeCKHX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX YTIepoa.

40 KpemHuwii u ero coetuHeHuUs. 2.02 bu6mmoreka [IOK

https://m.eds00.ru/00ae080a

41 [TpakTuueckast paborta Ne 5. Pemenue 7.02 bubnnoreka [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edso00.ru/00ae0bf2
«BaxkHenme HeMeTaJulbl U UX
COCTMHECHUS».

42 KonTponbnas padora Ne3 no teme 9.02 bubnnorexa [HOK
«BaxkHenme HeMeTaJulbl U UX https://m.edso0.ru/00ae0e18
COCTUHEHUS.

43 OO11ast XapaKTepUCTHKA XUMHYECKUX 14.02 bubnuoreka [IOK
3JIEMEHTOB — METAJLIOB. https://m.edsoo.ru/00ae103e
Meramnueckas CBsI3b U
MeTaJUIMuecKasi KpUCTaInIecKast
pemérka. Pu3nUecKue CBOMCTBA
METaJlIOB.

44 XUMHYECKUE CBOMCTBA METAJLIOB. 16.02 bubnunorexa [JOK
DNEKTPOXUMHUYECKUH Psiji HANlPsHKEHUI https://m.eds00.ru/00ae1156
METAIJIOB.

45 OO0mue cnocoOb! MOTYYEHUS 21.02 bubnuorexa [JOK
MetaimioB. CruiaBbl. Berauciienus no https://m.edso00.ru/00ae1156
YPaBHCHUSIM XUMHYCCKHUX PEAKIIHH,
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT
MIPUMECH.

46 [TonsaTHe 0 KOppO3UN METAILIOB. 28.02 bubnmoreka [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

https://m.edsoo.ru/00ael278

47 [[{eo4HbBIC METAIIBI. 1.03 bubmuorexa [JOK
https://m.edso0o.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U 6.03 bu6mmoreka [IOK
KaJIusl. https://m.edso0o.ru/00ae14b2
49 IllenoyHo3eMeIbHBIC METAILIBI — 13.03 bu6mmoreka [IOK
KaJIbLMA U MarHui. https://m.edso00.ru/00ae15e8
50 Baxueiimme coequHEHUsT KaJIbIIHS. 15.03 bubnuorexa [JOK
https://m.edso00.ru/00ae15e8
51 O0o001IeHNEe U CHCTeMAaTU3aIs 20.03
3HaHUM.
52 JKéctkocTh BOJIBI M CLIOCOOBI €€ 22.03 bubnuorexa [JOK
YCTPaHEHHS. https://m.edso00.ru/00ae1886
53 [TpakTiueckas pabota Ne 6 o reme 4 yerB 3.04 bubnnoreka [JOK
"KECTKOCTL BOABI 1 METOMEI €8 https://m.edsoo.ru/00aelae8
yCTpaHeHus "
54 ATOMUHUH. 5.04 bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U 10.04 bubnunorexa [JOK
TUAPOKCHIA. https://m.edsoo.ru/00aelc64
56 Keneso. 12.04 bubmmoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU KeEJe3a 17.04 bu6mmorexa [IOK
(IT) u xene3a (III). https://m.edsoo.ru/00ae35e6
58 O0001IEHNE U CUCTEMATU3AIUS 19.04
3HAHUU.
59 [Ipaktuueckas pabora Ne 7. Pemenue 24.04 bubnmoreka [JOK

AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxHel1e MeTaJuIbl U1 X
COCTUHEHUSY.

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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60 Brruncnienus no ypaBHeHUsIM 1 26.06 bubmumorexa [IOK
XAMHYECKHUX PEAaKIUi, €CIIU OAUH U3 https://m.edso00.ru/00ae1750
peareHToB J1aH B U30BITKE WU
COJICPKUT IpUMeCH. Beruucienus
MacCOBOM JIOJIM BbIXOJa MPOAYKTA
peaKIuu.

61 O000111eHrEe U cCUCTEMATU3ALIIS 1 3.05
3HAHUU.

62 KonTposabnas padora Ne4 no teme 1 8.05
«BaxHeume MeTaljibl U UX
COCTMHCHUS.

63 BemecTBa u Matepuaisl B 1 15.05 bu6mmoreka [IOK
IOBCEIHEBHOM KU3HU UEIOBEKA. https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arpsi3HEHUE 1 17.05 bubnnoreka [JOK
OKPYKarOILEeH Cpebl. https://m.edso00.ru/00ae4270

65 Ponp xumuu B pemieHun 1 22.05 bubnuoteka [JOK
HKOJIOTUYECKUX MTPOOIIEM. https://m.edso00.ru/00ae4270

66 O06o00meHre U cucTeMaTH3aIus 1 bubmuorexa [JOK
3HAHUU. https://m.edsoo.ru/00ae0d0a

67 O06o00mIeHre U cucTeMaTH3aIus 1 24.05 bubmuorexa [JOK
3HaHUU https://m.edsoo.ru/00adb33c

68 O0001IEHNE U CUCTEMATHA3AIMS 1 bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 9 xinace/ O. C. I'abpuensH, U. I'. Octpoymos, C. A. Crnaakos. UzmatensctBo «/Ipodar.

METOIUYECKUE MATEPHUAJIbI JUIS1 YUYUTEJISA

1. Xumus. 9 knacc. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Metoauueckoe nmocooue. 9 xiacc (aBropel O. C. I'abpuensn, . I'. Octpoymor, . B. Akc€Hosa).

3. [Iporpamma kypca xumun yis 8—9 kinaccoB o01ieodpa3oBaTenbHbIX yupexkaeHuit (aBTopsl O. C. ['abpuensn, C. A. CnagkoB).
4. Pabouas terpans. 8 kinacc (aBTopsl O. C. ['abpuemnsn, C. A. Cnaakos).

6. Xumus B TecTax, 3a7auax u ynpaxkHeHusx. 8 kinace (aropsl O. C. I'abpuensn, U. B. Tpuryoyak).

7. DnexkTpoHHast popMa yueOHHKa.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

. Poccuiickast snekrponHas mikosna. - https://resh.edu.ru/

"Anxuvuk" - http:/alhimik.ru

. Kypnan «Xumus u xxusub»io - https://hij.ru/

. ITox6opHa suTepatypsl mo xumuuio - http://c-books.narod.ru/

. Kypnan " 1 centstops" - https://1sept.ru/

. Uudoypok - https://iu.ru/video-lessons

. COOpHHK CTaTel 0 XUMUYECKUX EMEHTaX, WUTIOCTPHUPOBAHHBIN OMMCAHUEM dKcriepruMeHToB. -http://www.periodictable.ru
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MATEPUAJIBHO-TEXHUYECKOE OBECIHIEHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

MNEYATHBIE IOCOBUS

Tabdauubr:

1. Cepust FHCTPYKTHUBHBIX TaOJIHII IO XUMHH
2. Cepust TaOIUI] IO OPTaHUIECKON XUMUHU
3. TICXD . 1. Menpeneena



4. Tabauia pacTBOPUMOCTEH BEIIECTB B BOJIC

YYEBHOE OBOPYJIOBAHUE

Konnexuun:

1. OcHOBHBIE BU/IbI TPOMBIIIUIEHHOTO ChIpbs. YacTts 1. 2

. OcHOBHBIE BU/IbI IPOMBIIIJIEHHOTO CHIPbs. YacTs 2. 2

. Metamsl 2

. Amomunmii 1

. Crexio u uzaenus u3 crexna |

. Tormmuso 1

. Hedte m mpomyxTs! e€ mepepaboTiu 1

. [Imactmaccer 1

9. Kaydyk 1 mpoyKThI ero nepepadboTku |

10. lIkana tBépHocTH 1

OBOPYJIOBAHUE JIJ151 TPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPALIUI
H3mepuresibHbIE NPUOOPHI:

03O0 WD K~ Wi

1. Becwl Texauueckue 1o 1000 r ¢ rupsamu
2. Bechl yuennueckue 110 200 r ¢ rupssiMu (OMOJIOTHYECKHE)
3. Becwl muid cbimyuux marepuaios 10 200 r ¢ rupsmu
4. Becnl anextponnbie DijitalScale
5. Tepmometp criupToBoii 1o 1000C
6. Habop apeomeTpos (20 mir.)
HarpeBartejibHble MPUOOPHI:
1. HarpeBatens amst ipoOHUpPOK AMEKTPUIESCKHUN
10. CmproBku 100 M
11. Comprosku 200 mi
JdeMoHcTpalluOHHBIE
12. KoMIUIeKT nocyAabl JEMOHCTPALMOHHBIN C IPUHAICKHOCTIMU
13. Habop 1o XxuMuu ¢ pe3b00BBIMHU COSTMHEHUSIMHU
14. TIpubop g momyydeHust 1 cOopa ra3oB (AEMOHCTPAITMOHHBIN)
15. Habop mnst anexTponu3a (4eMOHCTPAIMOHHBIN)
16. CTonuk mobEMHO-TTOBOPOTHBIN ¢ 2-MsI TNIOCKOCTSIMHU
17. Cronuk nogsemubi 200x200 MM
18. Cromuk mogbemubiid 150x150 mm
19. IlITaTuB oI XUMHYECKUX CTAKAHOB



20. lItaTuB naboparopusrii xumuueckuit (LX)

21. Cnenmann3nupoBaHHbIE PUOOPHI | ammapaTsl Anmapar Kumnma

22. Ammapat ['opmana

23. TIpubop i MILTIOCTPALUH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKLUH OT YCIOBUH
24. Ilpubop I MOTydeHHs TATOUIaTKAaHOB

25. Ilpubop mys WLTIOCTpAITiN 3aKOHA COXpaHEHUS Ta30B

26. [Ipubop 1yis onpeneneHns cocTaBa BO3Ayxa

27. Ilpubop i1 OKUCIIEHUSI CTUPTA HAJ METHBIM KaTalu3aTopoM

28. IIpubop 1t U3y4eHHs Ta30BhIX 3aKOHOB (J1a00paTOPHBIN)

29. Konosnka anicopoumonnas KA

30. O3onaTop

31. IIpubop s mosydeHus] pACTBOPUMBIX TBEPIBIX BEIIECTB

32. MaraurtHas MelanKka ¢ MAaHOMETPOM

33. pH-metp

34. Anmapar (ycTaHOBKA)UTA JUCTHIUIAIIAN BOJIBI

35. AIIXP

KommniekTsI 17151 J1aG0paTOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHIA TI0 XUMHH
36. JIoTok ¢ mocyoi ¥ MPUHAIIEKHOCTSIMH JJIsl YYEHHYECKOTO SKCIIEPUMEHTA
37. Mukponaboparopus 1o XUMHH

38. HITXJI Ne 568

39. llItarus nabopatopusiii (LLLJI0)

40. HabGop 1o anektponu3y (J1abopaTopHBIii)

41. IlpuGop i NOTYyYEHHs FAIONIATIKAHOB U CIOKHBIX 3(UPOB J1a00paTOpHBINA
42. IIpubop nms mosydeHus u coopa ra3on

43. Kommnekt npobupok (I1X-14, I1X-16) 10 mT.

44. [lepxatens U1t TPOOUPOK

45. UTatuB 1y IPOOHPOK

46. KoMITIeKT CTEKIITHHBIX Tajgodek 10 miT.

47. KoMIIEKT CTEKISHHBIX TpyOOUueK

48. KommiekT npo6ok

49. Yamku BeIIapyBaTENbHbIC

50. JIoKKH A1 COKUTAHUS BEIIECTB

51. IIlunupl TUreIbHBIE

52. Turmu

53. Ilectuk u cTynka



54.
55.
56.
57.
58.
59.
60.
61.

XHUMHYECKHE CTaKaHEI CTEKNI. EMK. 50 M1
XUMHYECKHE CTaKaHbI cTEKII. éMK. 100 M
XUMHYECKHE CTaKaHbI CTEKIL. EMK. 250 M1
Boponku cTekisHHbIC 1a00paTOpHBIC
W3mepuTtensHble MITAHAPHI

MeH3ypku

Kon6a nmnockomonnas

Boponka penurenbHas



