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MMOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma o xuMuu it ooydaronuxcs 9 kiacca coctaBiieHa Ha ocHOBe TpeOoBaHMit K
pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOILEro
o0pa3oBaHus, ¢ y4ETOM pacnpeieEHHBIX 110 KJIaccaM MPOBEPSIeMbIX TPeOOBaHHM K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0ILIEro 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHMS,
NPE/ICTaBICHHBIX B Y HUBEPCAJIBHOM KOIU(PHUKATOPE IO XMMHUH, a TaKKe Ha OCHOBE IIpumepHO porpaMMel
BOCIIUTaHHS 00yUaIOIMXCS IPH MOTyYEHUH OCHOBHOTO 00111ero oopazoBanus u ¢ yuétom Konuenmuu
IpernoiaBaHus yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoit
denepanyy, pealu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble mporpaMmmsl (yTB. Pemenuem Komnernu
Munnpocsemenust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPE/IMETA «XUMMUS»

Bxuag yaeO6HOTO npeimeTta « XUMHS» B TOCTH)KEHHUE 11€JIe OCHOBHOTO 00111ero 00pazoBaHus 00yCIOBICH
BO MHOTOM 3HAaUYCHHEM XMMHUECKOM HAayYKH B [IO3HAHUHU 3aKOHOB IIPUPO/JIbI, B Pa3BUTUHN IIPOU3BOJUTCIIBHBIX

CHJI O0LIECTBA U CO3aHUH HOBOM 06a3bl MaTepHAIbHON KYJIbTYPHL.

XuMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIpOCTpaHmiIa CBOE BIUSHIE HA Bce 001aCTH
YEJIOBEUECKOIr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIMMBIM YCJIIOBUEM >KM3HH O0ILIECTBA: 3HAHNE XUMUHU CITYKUT OCHOBOM JJIs1
(opMHUPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABICHUI O MaTEpPUAIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTPAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aNMOIPEBPAILICHHISIX SHEPTUH U 00 3BOIOIUN
BEIIECTB B MIPUPOJIC; COBPEMEHHAs! XUMHUsI HAallpaBJIeHa Ha pelIeHue rII00aTbHBIX MPO0IeM yCTOMYNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, MUIIIEBOH M KOJIOTHYECKON 0€30acHOCTH, TPoOIeM
3IpaBOOXPaHEHUSI.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus XMMHUH B KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACh POJIb
XUMHUYECKOoro o0pa3zoBaHus. B minane couupanusaiuy OHO SBIISETCS OJHUM U3 YCIOBHM (pOpMUpOBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKHE 3HAaHUSI HEOOXOUMBI JJIs IPUOOpETEeHUs OOIIEKYJIbTYPHOTO
YPOBHS$, TIO3BOJISIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOT00Opa3HOM
’KM3HU OOIIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 3/J0POBBIO U 370POBBIO
JIPYTHX, K OKpy> Karollel MpupoIHOi cpese, Ui IPaMOTHOIO MOBEACHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTeprajlIoB U XUMHUYCCKHUX BCIICCTB B HOBCG}IH@BHOﬁ JKHU3HU.

XUMHYECKOe 00pa3oBaHNE B OCHOBHOM IIIKOJIE SIBJIETCS 0a30BBIM 110 OTHOIIEHUIO K CUCTEME OOIIETO
XHUMHYECKOT0 00pa3oBaHus. [[09TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pEalIU3yeT MPUCYIIUE 00IeMy
XUMHYECKOMY 00pa30BaHHUIO KITFOUEBbIC IEHHOCTH, KOTOPhIE OTPAXKAIOT TOCYAapCTBEHHBIC, OOIIECTBCHHBIC U
WH/IMBUIYaTbHbIC TOTPEOHOCTH. DTUM ONpPEEIETCS CYITHOCTh OOIIEH CTpaTernu 00y4YeHUs, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIMXCS CPEICTBAMH YUIEOHOTO MpeaMeTa « XUMHUSD».

Nzyuenue npenmera: 1) cnocoO6CTByET peaan3aiii BO3SMOKHOCTEN AJi CaMOpa3BUTHS U (POPMUPOBAHHUS
KyJbTYpPbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPAMOTHOCTH;, 2) BHOCUT BKJIaJ B (hopMHpOBaHHE
MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIHLHON yueOHOU
JESTEIIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATENbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCEAHEBHON
KHU3HU, TaK U B IPo(ecCHOHANBHOI 1eATeIbHOCTH; 3) 3HAKOMUT CO CHEU(PUKOI HAyYHOTO MBILUICHHUS,
3aKJIaJbIBA€T OCHOBHI IIEIOCTHOTO B3IJIsI/Ia HA €IMHCTBO MPUPOIBI M UYEIOBEKa, SABIISETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(OopMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K IPUPOJE, K UETOBEKY,
BHOCHUT CBOH BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs! B 00y4eHUN XMMHUU 00eCTIeUrBatOTCs ClIeU(UKOI coiepkaHus IpeIMeTa,
KOTODBIH SBIISETCS MEAArOrMueCcKy aJalTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKH XMMHUU Ha ONpeIeIEHHOM
Jrane e€ pa3BUTHS.

Kypc Xx¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMHKCS OCHOB HEOPTaHUYECKOM
XUMUHU 1 HEKOTOPBIX TOHATHH U CBeJIeHHH 00 OTAETbHBIX 00BEKTaX OPraHNUECKOM XUMHUU.

CrpykTypa coaepkanus rnpeameTa chopMUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOX0/1a K €r0 N3Y4EHHUIO.
Copnep:xaHue CKIIaAbIBA€TCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI
0 XMMHUYeCcKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHBI 10 MPUHLIUITY MOCIEI0BATEIHHOTO
pPa3BUTHSA 3HAHWM HA OCHOBE TEOPETUUYECKUX IIPEACTABICHUHN Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
Y4E€HHS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUH, YUEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBS3U, MPEACTABICHUH 00
AIEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPax. TeopeTHUeCKUe 3HaAHUS pacCMAaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU NOJTYYCHHBIX 1 OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEI0BATEIBHO OT OJJHOTO
YPOBHSI K IpyTOMY, BBIIOJHS (PYHKIIUN OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOIro NPpUMCHCHHA U MMOJIYUYCHUA N3YUaCMbIX BCIICCTB.

Takast oprauzanyst coep>kaHus Kypca CIIOCOOCTBYET NPEACTABICHUIO XMMUYECKOH COCTABIISIOLIEeH
HAYYHOH KapTHUHBI MHpa B JIOTHKE €€ CHCTEMHOM MpUpoabl. Tem caMbIM 00ecrednBaeTcsi BO3SMOKHOCTD
¢dbopmupoBaHus y 00y4JarOMIUXCs IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJaM MO3HAHUS B
HayKke. Ba)KHO Takke 3aMETUTh, YTO OCBOCHME COAEPKAHMS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3yUYEHHBIX KypcoB: « OKpy:karomuil Mup», «buonorus. 5—7 knaccel» 1 «PU3uKa. 7 KI1acc.

HEJIX U3YYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HanpaBieHnIo nepBOCTENIEHHON 3HAYMMOCTH TIPH peai3aii 00pa30BaTebHBIX (PYHKIMI TpeameTa
«XUMUS» TPAAUINOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOH HAyKH KaK 00JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUYECKOM IE€ATEIILHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphbl. 3a/1aya NpeaMeTa COCTOUT B OPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHM, JOCTYIHBIX 00001IeHN
MHPOBO33PEHUYECKOIr0 XapaKTepa, sI3bIka HayKH, 3HAHUN O Hay4YHBIX METO/IaX U3y4YEHUS BELIECTB U
XUMHUYECKHX PEaKIHii, a TaKke B (OPMUPOBAHUU U PA3BUTUH YMEHUN U CIIOCOOOB AESITENbHOCTH,
CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIIO/IEHUEM U NPOBEIEHNEM XUMHUYECKOTO SKCIIEPUMEHTA, COOII0IEHUEM

mpaBujI 6€30MacHOr0 OOpAIIeHHsI C BEIIECTBAMHU B TTOBCETHEBHOMN KU3HHU.

Hapsiny ¢ 5TuM ey nu3ydeHus mpeaMeTa B porpaMMe yTOYHEHBI M CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopasoanus. Ceroansi B 00pa3oBaHUM 0C000 3HAYNMOMN
NPU3HAETCS HANIPABJICHHOCTh O0YUYEHHSI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, POPMHUPOBAHHUE €€
MHTEJUIEKTa 1 00mIel KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOIDKATh CBOE 00pa3oBaHHe
CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BXKHEUIINX (PYHKIINI yIeOHBIX IPEIMETOB.

B cBs3M ¢ 3TUM Npu U3yYEeHUHU IIpeIMeTa B OCHOBHOM HIKOJIE TOMUHUPYIOIIee 3HaUeHHe MpUoOpeNn Takue
LU, KaK:

(hopMUpOBaHHE UHTEIIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOSITEILHOMY MPUHATHIO PEHICHUI, CHOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM
KHU3HU;

HaIpaBJICHHOCTb O6y‘IeHI/Iﬂ Ha CUCTEMATHYCCKOC HpI/I06H_[€HI/Ie ydqaluxcs K CaMOCTOSITEILHOMN



MO3HABATEJIBHOM JICSITeIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIUM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

o0ecrieyeHne yCaoBUH, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYAOIIUMHUCS OTBITa Pa3HOOOPAa3HOM
JICSATCIIBHOCTH, ITO3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB (K/IFOUEBBIX KOMIICTCHIIHH ), HMCIOIIMX
YHHBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUIOB JICATCIILHOCTH;

(dbopMHUpOBaHKHE YMEHUI OOBSACHITH U OLIEHUBATD SBJICHUS OKPY’KAIOIIET0 MUpa HA OCHOBAaHMH 3HAHUH U
OTIBITA, TIOJTYYCHHBIX MPH U3YUYCHUN XUMHUH;

(dbopmupoBaHue Y 00yUaroIUXCs T'YMaHUCTUYCCKUX OTHOIICHUH, MOHUMAaHUSI IEHHOCTH XMMHYECKHX
3HAHW JUIS BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00pa3HOr0 MOBEICHHS B OBITY U TPYIOBOM JICSITEILHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLICH TPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIUH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI O0OIICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS ¥ HANIPABICHHOCTH

JanpHermero ooy4eHus.



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

BemecTBo U XUMHYECKAs pPeakuus

[lepuoanueckuii 3axoH. [lepuoanueckas cucrema xumudeckux nemenToB Jl. . Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS,
KaJIbIMA U UX COCIMHEHUN B COOTBETCTBUHM C MOJIOKEHHUEM JIEMEHTOB B Ilepuoanyeckoii cucrteMe u
CTPOEHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAJUIMYECKONU PEIIETKU U BUIA XUMUYECKOW CBSI3H.

Knaccudukanmsi 1 HOMEHKJIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIyHAPOIHAS U TPUBUATILHAS).
XHUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAMHEHUM,
T€HETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmst XuMHUeCKUX peakIyii Mo pa3TudHbIM MMPU3HAKaM (TI0 YHUCITy U COCTaBY yYaCTBYIOIIHUX B
pEeaKIMK BEIIECTB, MO TEIII0BOMY (D (PEeKTy, M0 N3BMEHEHHUIO CTEIeHeH OKUCIICHNS XUMUYECKHUX JIEMEHTOB,
10 0OPaTUMOCTH, 10 YYACTHIO KaTaIN3aTopa). DK30- M SHIOTEPMHUCCKUE PEAKITUN, TEPMOXUMUYECKHE
YpaBHEHHUS.

[TonsTHE O CKOpOCTH XUMHUYECKOH peakiuu. [TonsTue 06 00paTUMBIX B HEOOPATHMBIX XHMHUYECKUX
peakuusx. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOTreHHBIX peakiuax. [IoHaTHe 0 XUMHUYECKOM PaBHOBECHH.
DaKTOpBbI, BIUAIOUIME HA CKOPOCTh XMMUYECKON peaKIMK U MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJICKTPOHHBIA OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBJIeHHE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCTIOJIb30BAaHUEM METO/1a
ANIEKTPOHHOTO OaaHca.

Teopust PIEKTPOTUTHUYECKON AUCCOIUALIMM. DJIEKTPOIUTHI U HE- AIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOIMAllMU BEIIECTB C pa3IMYHBIMU BUIAMU XUMUUYECKOH CBsI3U. CTENEeHb AUCCOIUALINH.
CuibHBIE U CJTa0bIC SJICKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. Y croBus MpOTeKaHUs peakluii HOHHOTO 0OMEHa, TMOTHbBIE U COKPAIIEHHBIE
MOHHBIE YpaBHEHUs peakuuidl. CBONCTBA KUCIIOT, OCHOBAHHI U COJIEH B CBETE MpeACTaBICHUI 00
ANEKTPOIUTHYECKOHN Arccounanuu. KauecTBeHHbIe peakiiuu Ha MOHBL. [oHATHE O TUApPOIN3E CONEH.

XUMHYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJIOB M HEMETAJUIOB (TpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOpUAa HATPHUS);
UCCJIETOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEAKIIH OT BO3ACUCTBUS PA3IMUHBIX (PaKTOPOB;
HCCIIEIOBAHUE DIIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, ITPOLECCA TUCCOLMALMNA KUCIIOT, LIEJIOYEN U CONER
(BO3MOYKHO HCITOJIb30BaHNE BUJIEOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs PeakIiii HOHHOTO 0OMeHa (oOpa3oBaHKe OCa/iKa, BhIJCNIEHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB,
WLTIOCTPUPYIOMINX IPUMEPBI OKUCITUTEIHFHO-BOCCTAHOBUTEBHBIX PEAKIUi (TOpEHUE, PEaKIIMU PA3I0KECHUS,
COCIIMHEHUS ); paCIIO3HABaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIILI0 KAYECTBEHHBIX PEaKIIUi HA HOHBI,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.
HeMeranasl M MX cOeTUHEHUS

OOm1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENIEHU OKHCIICHHUS.
Crpoenue u pu3nvecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJOTEHOB. XUMUYECKUE CBOWCTBA HA TIpUMEpE
xJiopa (B3auMOJICHCTBUE C METaJUIAMH, HEMETaJlJIaMu, Iiesioyamu). XJ1opoBoopoA. ColisiHast KUCI0Ta,
XUMUYECKHE CBOMCTBA, IIOJIyYeHUe, IpUMeHeHue. J[elcTBUE XI10pa U XJIOPOBOIOPOJA HA OPraHU3M
4eJloBeKa. BaykHelmme XJIOpUIbl M UX HaXO0KIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpyribel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIICHU

OKHCJICHHA.



CtpoeHue u pu3ndecKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa M cephbl. AJITOTPOMHbBIE MOIUPUKALIUN
KHUCTIOpOJIa ¥ cephbl. XUMUYECKHe cBOWCTBa cepbl. CepoBOIOPOA, CTpOEHUE, PU3NUECKHE U XUMHUECKHE
cBoiicTBa. OKCHIIBI cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KucnoTa, Gu3ndeckue u
XHUMHUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENS KlIacca KUCIOT U crienuduyeckue). XuMUIecKue
peaKIMy, JIeXKale B OCHOBE MPOMBIIIUIEHHOTO CIoco0a rnoyryueHus cepHoil kuciotsl. [lpumenenune. Conu
CEPHOM KUCIIOTHI, KAYECTBEHHAs peaKklus Ha Cynb(aT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B IPUPOJIC.
XUMHUUECKOE 3arps3HEHUE OKPYXKAIOILEeH cpesibl COETUHEHUSIMU Cephbl (KUCIOTHBIE T0XKU, 3arpsI3HEHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEe0TBPAILICHHS.

OO61mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHHS.

A30T, pactpocTpaHeHue B IpUPOJIe, PU3HMUECKUE U XUMUYECKHe cBoWicTBa. KpyroBopoT a3oTa B mpupo/e.
AMMuak, ero (pu3nuecKre U XUMUYECKUE CBOMCTBA, TTONyueHue U npumMeHeHune. Coau aMMOHUS, HX
busznyecKre U XUMHUYECKUE CBOKCTBA, MpuMeHeHue. KaduecTBeHHast peakiiys Ha MOHBl aMMOHHUS. A30THas
KHCIIOTa, e€ MoyyueHune, Gu3nyeckue 1 XUMHYECKHe CBOICTBa (00IIMe KaK MPeICTaBUTENS Kilacca KHCIIOT U
cnenuduyeckue). Mcrnoab3oBaHue HUTPATOB U COJICH aMMOHHUS B KaU€CTBE MUHEPATIBHBIX y100pEHHUH.
XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpe/ibl COeTUHEHUIMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/yXa, IOYBBI U BOJOEMOB).

docdop, ammorponrbie MoguduKanuu hocdopa, Pu3uUecKre U XUMHIECKHE CBOMCTBa. OKCHT
docdopa(V) u pochopnas kuciora, Gu3ndeckre U XUMHIECKHUE CBOMCTBA, MToTydeHue. Vcmonp3oBaHue
¢dochaToB B KauecTBe MUHEPAIBHBIX YI00PEHHN.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpyrmibel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCIICHHS.

VYraepon, alutoTpoINHEIE MOJU(PHUKAIIMH, PACIPOCTPAHEHUE B IPUPOJIE, (PU3UUECKIE U XUMHUIECKUE
cBoiicTBa. Ancopoumsi. KpyroBopot yriepona B mpupoje. OKCHIIBI yriiepoaa, UX GU3NICCKUE i XUMHUICCKIEC
CBOWCTBA, ICHCTBHE HA KHUBBIE OPTaHU3MBI, TOJIyYeHHE U IPUMEHEHNE. DKOJOTHYECKUE MTPOOIIEMBI,
CBsi3aHHBIE ¢ OkcuaoM yriepoaa(lV); runoresa riio0aIbHOTO MOTEIUICHUS KITMMaTa; ITAPHUKOBBIA A (PEKT.
VYronbHas KUCIIOTa U €€ COJH, UX (U3NIECKHe U XUMHUYECKHE CBOICTBA, MOyYeHUE U IPUMEHEHNE.
KagectBenHas peakius Ha KapOOHAT-HOHEI. Vcnonp30BaHne KapOOHATOB B OBITY, METHUIIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauaNbHBIE TOHATHUS 00 OPrAaHUMYECKHUX BEIIECTBAX KaK O COCTUHEHUAX yriaepoa (MeTaH, 3TaH,
STHJICH, alleTUIICH, 3TAHOJ, TIUIEPUH, YKCYCHas KucioTa). X coctaB u xumudeckoe crpoenue. [lonsarue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: )KHUPax, OeNKax, yriIeBoJax — M UX POJIM B )KU3HU YEJIOBEKA.
MarepuanbHOE €TUHCTBO OPTaHMYECKUX U HEOPTAaHMYECKIX COSTMHEHUM.

Kpemuuii, ero pusnueckre u XuMHUUECKHe CBOICTBa, MolydeHre U npuMeHeHne. CoeJMHeHHsI KpEMHUS B
npupoe. Obuue npezacrasienus o0 okcuae kpemuusa(IV) u kpemuueBoit kuciaore. CUIMKaThl, UX
HCIIOJIb30BaHUE B OBITY, MEAMIIMHE, IPOMBILUICHHOCTH. BaxkHelme cTpouTelbHbIe MaTepHallbl: KEpaMuKa,
CTEKJIO, IIEMEHT, 0€TOH, xene300eToH. [IpobieMpl 6€30macHOTO UCTIOIb30BaHUS CTPOUTEILHBIX MaTepHUaIOB
B [IOBCEIHEBHOM KU3HU.

XUMHYECKUH IKCIIEPUMEHT: U3yUeHHEe 00pa3IioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI,
MIPOBEJICHNE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJIOIeHUE TPU3HAKOB UX MPOTEKAHMUSI; OMBITHI,
oTpaxaromue (Gpu3nueckKue 1 XUMUYECKUEe CBOMCTBA raJIOTEHOB M UX COSTUHEHHH (BO3MOXKHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHIOB (TAJIOT€HUIOB); 03HAKOMJICHHE ¢ 00pa3aMu
cepbl U €€ CoeIMHEHUSIMU (BO3MOYKHO MCITOJIb30BaHKE BUEOMATEPHUAIIOB); HaOII0IeHHE TIpoLiecca
oOyrnuBaHus caxapa Mo J1eHCTBUEM KOHIICHTPUPOBAHHOM CEpHON KUCIOThI; U3yUYEHUE XUMUYECKUX
CBOICTB pa30aBICHHON CEPHOI KUCIOTHI, MPOBEACHUE KaUeCTBEHHOW peaku Ha Cylb(aT-uoH u
HaOII0/IeHUE MPU3HaKa e€ MPOTEeKaHus; 03HAKOMIJIEHHE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, (pochopa u ux



COEMHEHUH (BO3MOKHO UCIOJIb30BaHUE BUICOMAaTEpUAIIOB), 00pa3liaMu a30THBIX U (ocHOpHBIX
ynoOpeHuit; noiaydyeHue, coOupanue, pacrno3HaBaHUe U U3yUeHHE CBOMCTB aMMHUaKa; MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha HOH aMMOHUS U (pocdaT-uoH U U3ydeHue NPU3HAKOB UX MTPOTEKaHMS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEZIbIO (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); U3yYCHHE MOJIeNIeH KPUCTAUIMYECKUX PEIIETOK anmasa, rpaduTta, QpysuiepeHa;
03HAKOMJICHHUE C MTPOLIECCOM aCOPOILIMHN PaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIIEM U YCTPOICTBOM
NPOTHBOra3a; MojlyuyeHue, CoOOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB YIIIEKUCIIOr0 ra3a; NpoBeieHue
Ka4eCTBEHHBIX PeaKIMii Ha KapOOHAT- M CWIMKAT-UOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKAHUS;
03HAKOMJIEHHE C MPOAYKLNEH CHIIMKATHON MPOMBILIUIEHHOCTH; PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME

«Baxkuenmme HeMeTaUIbI U UX COETUHEHUS).
MeTaJiibl M UX COeAUHEHUS

OO01mas XxapakTepuCcTHKa XUMUIECKIX AJIIEMEHTOB — METAJUIOB HAa OCHOBAHHUH HUX TOJOXKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemenToB J[. . MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaJlI0B. MeTannuueckasi CBsI3b U METAJUIMUECKasl KpUCTANINYecKasi peléTka. DJIEKTPOXUMUYECKUH psij
HanpsDKeHUH MeTaioB. PU3MUECKUEe U XMMUYECKHE CBOMCTBA MeTaiuioB. O01e crnocoObl MOMyYeHHs
MeTayuioB. [ToHSATHE 0 KOPPO3UHM METAIOB, OCHOBHBIC CITIOCOOBI 3alUTHI MX OT KOoppo3uu. CIuiaBsl (CTalb,
YyT'yH, JIOPATIOMHUHAN, OpOH32a) U UX IPUMEHEHHE B OBITY M IPOMBIIICHHOCTH.

[[lenoynbie MeTaIUIbL: TIONIOKEHUE B [lepronnueckoit cucteme xumuueckux 3yemMeHToB . 1. MeHneneena;
CTPOEHHE UX aTOMOB; HaX0KJIeHue B npupoje. Pu3nueckre 1 XUMUYECKUE CBOWCTBA (Ha MpUMeEpe HAaTpUs U
kanusi). OKCHIbI U THAPOKCHUIBI HATPUS U Kanud. [IpuMeHeHne Men0uHbIX METAJIOB U UX COEIMHEHUH.

[[lenoyHO3eMENBHBIE METAJUTBI MATHUW U KaJbLHI: TTOJI0)KEeHHUE B [leproanueckoil cucTeMe XUMUYECKUX
anemenToB J[. M. MenzeneeBa; CTpo€HHE X aTOMOB; HAX0XKICHHUE B ipupoae. Pru3ndeckue 1 XUMUYECKUE
CBOIICTBa MarHus M Kanblivsd. Baxkneimume coetnHeHus Kanblysl (OKCUA, TUAPOKCHU, cou). KECTKOCTD
BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuit: onoxkenue B [lepuonnueckoit cucreme xumudeckux aemeHToB J[. M. Menpeneena;
CTPOSHHE aTOMa; HaXOXKJeHUE B mpupoe. Pusnueckne 1 XUMUICCKUE CBOWCTBA ATFOMUHIMS. AM(OTEpHBIE
CBOIICTBa OKCHJIA ¥ TUAPOKCUIA aTIOMUHUS.

Keneszo: nonoxenue B [lepronnueckoit cucreme xumuueckux 3iemMeHToB . . MenneneeBa; crpoeHue
aToMa; Haxox/JieHue B npupojie. dusnueckue u XuMHUYECKUe CBOMCTBa kene3a. OKCHUIbL, THAPOKCUABI U COH
xene3a(ll) u xxeneza(Ill), ux cocras, CBOMCTBA U MOTyYCHHE.

XUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMyi METAJJIOB U CILJIaBOB, UX (PU3NYECKUMU
CBOICTBaMH; U3yU€HUE PE3yIbTaTOB KOPPO3UN METAUIOB (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOIEUCTBUS OKCUAA KaJIbLIUS U HATPUS C BOJOHM (BO3MOXKHO MCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB); UCCIIEI0BaHNE CBOMCTB KECTKOM BOJIBI; MTPOLIECCa TOPEHUs XKelle3a B KUCIOpOo/ie
(BO3MOYKHO KCIT0JIb30BAHKE BUJICOMATEPHUAIIOB); IPU3HAKOB IPOTEKAHUSI KAYECTBEHHBIX pEaKLUi HAa HOHBI
(Maruawmsi, KanbIus, ATFOMUHUSA, IMHKa, xene3a(ll) u xeneza(lll), meau(1l)); Habmonenne u onucanue
MIPOLIECCOB OKpAIIMBAaHMSI IIJITAMEHH HOHAMH HATPHS, KIS U KaJbIHs (BO3MOXHO UCIOJIB30BaHUE
BUJICOMATEPHAIIOB); HcCe0BaHne aM(pOTEPHBIX CBOWCTB IMIPOKCH/IAa ATFOMUHUS U THAPOKCUAA LINHKA;
pelnIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne MeTauibl U UX COEIUHEHUSD).

XuMHSA U OKPYKAKIIAsA cpeaa

Hogsie MaTepuansl 1 TexHosioruu. BemecTBa 1 MaTepuasbl B TOBCEIHEBHOM JKU3HH YEIOBEKA. XUMUS U
310poBke. bezonacHoe ucnoab30BaHUE BEIIECTB M XUMUYECKUX peakuuil B ObITy. [lepBas momors npu
XUMHUYECKHUX 0XKOTaxX U oTpaBieHHsIX. OCHOBBI 9KOJOTUYECKOM IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
OKpYyXaroIiei cpensl (peaenbHas nonycruMas koHeHtpamus Bemects — [1/1K). Poibs xumuu B pereHun
HKOJIOTMYECKUX MPOOIIEM.



[TpuponHbIE HCTOYHUKH YTIEBOIOPOIOB (YToib, MPUPOIHBIH ra3, HeTh), MPOIYKTHI UX NepepabOTKH, UX
pOJIb B OBITY ¥ TPOMBIIIIIEHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHHe 00pa3lioB MaTepUalIOB (CTEKIIO, CIUIaBbl METAIIJIOB, MIOJIMMEPHBIE
MaTepHabl).

MesknpeaMeTHbie CBSI3H

Peanu3anus MeXnpeIMeTHBIX CBSI3€H U M3YYEHUH XUMUH B 9 Ki1acce OCyIIEeCTBISIETCS Yepes3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMIOHATHUH, TaK U MIOHATHUH, SBISIOMINXCS CHCTEMHBIMU IS
OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT0 IMKIIA. Peann3amust MeXXnpeAMETHBIX CBSI3el MPH N3yUSHUN
XMMUH B 9 KJTacce OCYIIECTBISIETCS Yepe3 UCTIONIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHITHH, TaK U
HOHSTHH, SBJSIFOLMXCSI CACTEMHBIMHU JIJISl OTJCIBHBIX IPEIMETOB €CTECTBCHHO-HAYYHOT'O IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAY4YHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3,
KJIacCU(UKAIWS, TIEPHOANIHOCTD, HAOIIOICHHE, SKCIICPUMEHT, MOICTTMPOBAHKE, U3MEPEHHE, MOJICIb,
SBJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MATECPUAIIBI.

duznka: marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]], ©30TOIIbI, PaJNOAKTUBHOCTD,
MOJICKYJIa, HIEKTPUICCKHUI 3apsi/l, TPOBOIHUKH, TOTYMPOBOAHUKH, THIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
TENo, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, Ta3, paCTBOP, PACTBOPHUMOCTh, KPHCTAJUIMYECKAs PeIIETKa,
CIUIaBbl, (GU3NYECKUE BEIIMYHUHBI, CIMHUIIBI H3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/IB,
Counnie.

buonorus: ¢porocunres, qpixanue, ouocepa, FKOCUCTEMa, MUHEPAIbHBIC YA0OPSHHUS, MUKPOIJICMEHTHI,
MaKpO3JIEMEHTBI, ITUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOTIAeMbIe, TOILUINBO,
BOJTHBIC PECYPCHI.



IIVTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/I3yquI/Ie XHMUH B 9 KJ1acce HaIpaBJICHO HAa JOCTMIKCHUC O6y‘~IaI-OHII/IMI/IC$I JIMYHOCTHBIX, MCTAITPEAMCTHBIX

U IIPEIMETHBIX PE3yJIbTaTOB OCBOEHUS YUEOHOI 0 IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS POrpaMMbl OCHOBHOT'O O0I1IEr0 00pa30BaHusl JOCTUTAIOTCS B X0/1€
00y4eHUsI XUMUU B €JUHCTBE YUeOHON M BOCTIUTATEIHLHON JesTeIbHOCTH OpraHu3aiii B COOTBETCTBHUH C
TPAAUITHOHHBIMA POCCUHCKUMH COIMOKYIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHSITHIMA
B 00LIIECTBE MpaBUIaMH U HOPMaMU MIOBEJIEHHUS U CIIOCOOCTBYIOT MpoIieccaM CaMOIO3HAHMSI, CAMOPA3BUTHS
U COLMAIN3alUU 00yYaronINXCs.

JIn4HOCTHBIE Pe3ybTaThl OTPaKalOT CHOPMUPOBAHHOCTD, B TOM UKCJIE B YACTH:

IIaTpuoTHYecKkOro BOCHUTAHUS

1) IEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY HACJIEIUIO,
MOHMMAaHUS 3HAYEHUSI XUMUYECKOM HayKU B ’KH3HU COBPEMEHHOTO 00IIECTBA, CIIOCOOHOCTH BIa/IETh
JIOCTOBEPHOM MH(pOpMaIUeil 0 IepeIOBBIX TOCTHKEHUSAX U OTKPBITUSIX MUPOBON M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

I'paxaaHcKOro BOCIMTAHUS

2) mpeACTaBJICHUS O COIMAIBLHBIX HOPMaX U MpaBUjaX MEKINYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4EOHO-UCCIEA0BATEIIbCKOM, TBOPUECKON 1
JIPYTUX BUJAX JEATCILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JACATEIHHOCTH MPH BHITIOJHEHUH
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCTIEPUMEHTOB, CO3JaHUH YUeOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMONOHUMAaHHUIO U B3aMMOIIOMOIIIH B Mpo1iecce ITON yueOHOH AeITeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHHUS

3) MUPOBO33pEHYECKUX MPEICTABICHHUI O BEIIECTBE U XUMUYECKON peaKkiluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONIUX OCHOBY JJIs TOHUMAaHUs CYIITHOCTHA HAYyYHOU
KapTUHBI MUPA; IPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPOJIbI, B3aUMOCBSI3AX
YeloBeKa C MPUPOTHOM CPesioil, O pOJId XMMHH B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJTY4YEHHE HOBBIX 3HAHUN IO XUMHH, HEOOXOTUMBIX JJIs
00BsicHEHUS HAOTIOaeMbIX MPOLIECCOB U SIBICHUM;

5) no3HaBaTenbHOM, HH(HOPMALIMOHHON U YUTATENBCKOU KyIbTYPbI, B TOM YHCIIE HABHIKOB
CaMOCTOSITENILHOM pa0OThI ¢ yUeOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATYPOH, TOCTYIMHBIMU TEXHUIECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

6) uaTepeca K 00y4eHHUI0 U TO3HAHUIO, TI0003HATENILHOCTH, TOTOBHOCTHU M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHOMN M UCCIIEIOBATENBCKON ASSITEILHOCTH, K OCO3HAHHOMY BBIOODY

HaMpaBJICHHOCTH M YPOBHs 00y4EHUS B AJbHEHIIEM;

®opMupoOBaHUs KYJIbTYPbI 310POBbs

7) OCO3HaHHUS IEHHOCTHU KU3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0POBBII 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUN M HEMPUATHUS BPEAHBIX IPUBBIUEK (YHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTHUKOB, KYPEHHUs1), HEOOXOAUMOCTHU COOJIIOICHHS IPAaBUI O€301IaCHOCTH MPH 0OpaIleHUH C

XMMHUYECKHMH BEIIECTBAMH B OBITY M peasibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) mHTEpeca K MPaKTHUECKOMY M3YUYEHHUIO Tpodeccuii ¥ TpyAa pa3InuHOTO poja, yBaKEHHE K TPYAY H



pe3yJbTaTaM TPYAOBOH JIESATEIBHOCTH, B TOM YHCIIe Ha OCHOBE IIPUMEHEHHS MPEIMETHBIX 3HAaHUU 110 XMMUH,
OCO3HAHHOTO BBIOOpa MHANBUIYaIbHON TPACKTOPUH MPOAOIDKEHUs] 00pa30BaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHON
npodeccHOHaIbHOM ACATEILHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aallTHPOBATHCS B
npohecCHOHANTBHOH Cpee;

JKOJIOTHYeCKOr0 BOCIIUTAHUS

9) 5KOJOrMYECKH 11€7€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYIIIECTBOBaHMs, TOHUMaHUS [IEHHOCTH 3[J0POBOTO U O€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUS IIEHHOCTH COOIIOACHNUS
npaBui 0€30MacHOr0 MOBEACHUS IPU PabOTE C BELIECTBAMH, A TAKXKE B CUTYALIUAX, YTPOXKAIOLINX 370POBBIO
U KM3HHU JTI0JICH;

10) ctocoOHOCTH MPUMEHSTh 3HAHUSL, TOJTy4YaeMble MIPU N3YUYEHUH XUMUH, [T peIICHHs 3a]1a4, CBSI3aHHBIX
C OKPY’KaroIlley PUPOIHON CPEIOH, MOBBILIEHUS YPOBHS KOJIOIMYECKOU KYJIBTYPbI, OCO3HAHUS
r1100aJIbHOTO XapaKkTepa 3KOJIOrMYeCKUX Mpo0IeM U IMyTel uX pelieHns NoCpeICTBOM METOI0B XUMUH;

11) 3K0I0TNYECKOTO MBIIIJIEHUS, YMEHUS pyKOBOJICTBOBATHCS UM B II03HABATEIbHOW, KOMMYHHUKaTUBHON U

COLIMAJIbHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BBIJCISAIOT 3HAUUMBIE 1151 POPMHUPOBAHUS MUPOBO33PEHHS
oO1IeHayyHble TIOHATHA (3aKOH, TEOpHs, IPUHIIMII, TUTIOTE3a, PaKT, CUCTEMA, MPOLECC, IKCTIEPUMEHT U Ip.),
KOTOPBIE UCIIOB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
ATHX MPeaIMETOB (HOPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHON HAyYHON KapTHHE MUPA, M YHHUBEpPCAIIbHBIC
yueOHble NeiicTBUs (TI03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYJISTHBHBIE ), KOTOPhIE 00ECTICYNBAIOT
(opMHpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO Y4eOHOM
JESATCIIBHOCTH.

MeTtanpeameTHble pe3yIbTaThl OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUU OTPAXKAIOT OBJIa/IEHNE

YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/ISIMI/I, B TOM 4HCJIC:

Ba3zoBbIMH JorMYecKMMH A€l CTBUSIMU

1) yMeHHeM KCII0JIb30BATh MPUEMBI JIOTHYECKOTO MBILIUIEHUS IPY OCBOCHUU 3HAHUN: PACKPBIBATH CMBICI
XUMHUYECKHX MOHATUHN (BBIIEISATHh UX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh B3AaUMOCBSA3b C JPYTUMHU
MOHSTHUSIMH ), UCTIOIb30BaTh MOHATHUS AJIs1 OOBSCHEHHS OTAENIbHBIX (PaKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
Y KPUTEPUU I KIacCU(PUKAIUN XUMUYECKIX BELIECTB U XUMUUECKHUX PEaKIIHii; yCTaHABIUBATh IPUUNHHO-
CJIEJICTBEHHBIE CBSA3M MEKY 00bEKTaMU U3YUEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIE,
JIeAYKTHUBHBIE, 110 aHAJIOTUN); J1eJaTh BHIBOJBI U 3aKIIOUCHHUS,

2) yMeHHEM NPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (MPEeAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJb3YEMbIE B XUMHH, TPEOOPa30BhIBAThH IIUPOKO IPUMEHSIEMbIE B
XUMHUH MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI dJIEMEHTa), XUMHUYecKas GopMyia u
ypaBHEHHE XUMHUYECKON peakIMi — MPH PEIIeHNN y4eOHO-TI03HaBaTeNbHBIX 33]1a4; ¢ y4ETOM STHX
MOJIETIbHBIX MPEACTABICHUH BBISIBIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU N3YYaeMbIX 0OBEKTOB
— XUMHUYECKHX BEUIECTB U XUMHUUECKHUX PEaKIIHii; BHISBISATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBSI3HU U MPOTUBOPEUMS B U3yUaEeMbIX MPOLECCAX U SIBICHUAX; NpeIaraTb KpUTEPUU ISt
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MIPOTUBOPEUHUI; CAMOCTOSITENILHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3ajauM (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUPATh Hanboee MOAXOASIMNN ¢ YI4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMHU HcCIeI0BATEIHLCKUMHA AeHCTBUAMH



3) yMEHHEM HUCTIONIB30BATh MIOCTABJIEHHBIE BOIIPOCH! B KAYECTBE NHCTPYMEHTA [TO3HAHMUS, a TAKKe B
Ka4eCTBE OCHOBBHI /ISl POPMHUPOBAHUS THITOTE3bI IO IPOBEPKE MPABUIEHOCTH BBICKA3bIBAEMBIX CYXKIICHHH;

4) mproOpeTeHue OMbITa MO INIAHUPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB:
yMeHHe HaOIoaaTh 3a X0JJ0M MPOoIiecca, CaMOCTOSTEIEHO IPOTHO3UPOBATH €TI0 Pe3yIbTaT, (HOpMyIUpOBaTh
0000IIeHNs ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIIEIOBAHMS, COCTABISATH OTYET O
IpojieJaHHOM paborTe;

PaboToii ¢ ungopmanueit

5) yMeHueM BbIOUpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIMIO Pa3IMUHBIX BUIOB U (hOpM
MIPEACTABICHUS, IOTYy4YaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TOIYJIsIpHAs JINTEPATypa XUMUYECKOTO
CoJIepKaHus, CIIPaBOYHbBIE TOCOOUS, pecypchl IHTepHETa); KpUTUYECKH OIEHUBATH MPOTHBOPEYUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MIPUMEHSITh Pa3JIMYHbIC METOBI M 3aIPOCHI IIPH MOUCKE M 0TOOpe nHpopMamu u
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJISI BBITOJIHEHHUSI yUSOHBIX U MMO3HABATEIBHBIX 33/1a4 OIpe-
JIENEHHOTO THITA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIH30BaHMS HH(POPMAITHOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBNIaJICHUE KYIbTYpPOIl aKTUBHOT'O UCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BBIOUPATh ONTHUMAIBHYIO OpMY MpeIicTaBICHIS HHPOPMAIINH U WLTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIOKHBIMY CXEMaMHU, TuarpaMmMamMu, IpyruMu popmMamu rpaguku U ux
KOMOHHAITUSIMU;

7) yMEHHEM HCIIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIecCce YUSOHON U HCCIIEI0BATEIHCKOMN e TEIIEHOCTH
WH(GOPMAIIHIO O BIIUSHUN TPOMBIIIIICHHOCTH, CEJTHCKOTO X03SHCTBA M TPAHCTIOPTA HA COCTOSTHUE

OKPYXaIoIIeH TPUPOIHON CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH JIeHCTBUSIMH

8) ymeHneM 3a7aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U/MIN TUCKYCCHH) MO CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIHpPOBATH CBOU MPEATIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS TPETIOKEHHOH 3a/1a4H;

9) mpuoOpeTeHre OMbITa MPE3CHTAIIMH PE3YIHTATOB BHITIOJHEHUS! XUMHUUECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3auHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMM [103HABATEIbHON U HCCIIEA0BATEIbCKOM
JeSITETTLHOCTH TIPH PEIICHUH BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cyXaeHnss, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBUH,

orpeziesieHue KPUTEPUEB TI0 OLIEHKE Ka4eCTBA BBIIIOJHEHHON padOThI U JIp.);

YHuBepcaabHBIMH PETyJIATHBHBIMH A€ CTBUSIMEI

11) yMeHueM caMOCTOSITENIbHO ONPENENSTh LT 1eATeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIILHOCTD, BBIOMpATh Harbolee
s dexTuBHBIC CITOCOOBI pellieHrsT YYeOHBIX U MMO3HABATEIBHBIX 33J1a4, CAMOCTOSATEILHO COCTABIIATh WIIN
KOPPEKTUPOBATh MPEJIOKEHHBIN aJITOPUTM JIEMCTBUM MPH BHINOJHEHUH 3aJaHUN ¢ YYETOM MOITYUYCHHS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BbEKTaX — BELIECTBAX M PEAKIUIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO
pe3yJibTaTta 3asBJICHHON LEeNH;

12) yMeHueM UCTOIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/iaracMble B yCIOBUH 3a1aHUN.

INPEAMETHBIE PE3YJIbTATbBI

B cocTaBe npeaMeTHBIX pe3ybTaTOB 110 OCBOSHUIO 0053aTEILHOTO CO/IEPKAHUS, YCTAHOBICHHOTO JAHHOMN
pUMepHOM paboyeil MporpaMMo, BBIJENSIOT: OCBOCHHbIE O0YUYaIOIUMUCS HAy4YHbIC 3HAHUS, YMEHUS U
CrocoObl AeMCTBUIA, crielupUIecKre sl MPEAMETHOM 001acTu « XUMHUSA», BUBI 1€ATEIHHOCTH 10
MOJTyYEHHUIO0 HOBOT'O 3HAHMSI, €0 HHTEPIIPETAlUU, IPE0OPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX U
HOBBIX CUTYaIUsIX.



[IpenmeTHbIe pe3yabTaThl IPEACTABICHBI OTPAXAIOT CHOPMUPOBAHHOCTD y 00YUAIOIIMXCS CIIeTyIOIIUX
YMEHUM:

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BELIECTBO, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTb, CTETIEHb
OKHUCJICHUS, XUMUUYECKasl PEaKIusi, XUMUIecKas CBsI3b, TETIIOBOM d(h(PEeKT peakiinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOP; NMEKTPOIUTHI, HEINEKTPOIUTHI, YNEKTPOTUTHUECKAS TUCCOLUAIUS, PeaKIIM HOHHOTO 0OMEHa,
KaTajan3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpATHUMbIE PEAKIIHH, OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHHE, aJNTOTPOTIHSI,
aM(pOTEepHOCTh, XUMHUYECKas CBSA3h (KOBAJICHTHASI, MOHHASI, METAILTUYECKAas ), KpUCTAIIINYECKas pElIéTKa,
KOPPO3Hsl METAIIJIOB, CIUIABBI; CKOPOCTh XUMUYECKOUW peaKIlnu, MPeAebHO TOMYCTUMAasT KOHIICHTPAIUs
(ITIK) Bemectna;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN (CM. T1. 1) ¥ MPUMEHSTh 3T MOHSITHS
[P OMMCAHHUH BEIECTB M UX MPEBPAIICHUNL;

3) ucnonvzo6amv XUMUYECKYIO CUMBOJIMKY JJISi COCTaBIICHHUs (POPMYJI BEIIECTB M YPAaBHEHUA XUMUYECKUX
peaxkuuii;

4) onpedenamp BaICHTHOCTD U CTENICHb OKUCIICHUS XUMHUECKUX DJIEMEHTOB B COSIMHEHHUSX PA3IHYHOTO
COCTaBa; MPUHAICKHOCTH BELIECTB K ONPEIEIEHHOMY KJIACCy COSAMHEHUH 1o GpopmMyiaM; BUI XUMUYECKOH
CBSI3U (KOBAJICHTHAs, NOHHAS, METAJIIMUECKAs) B HEOPTAaHUYECKUX COCTUHECHUSX; 3apsid NOHA IO XUMUYECKOM
bopmyIie; xapakTep cpeabl B BOIHBIX PAaCTBOpaX HEOPraHMUECKUX COCMHEHUH, TUI KPUCTAJUITMYECKOM
PEMETKN KOHKPETHOTO BEIECTBA;

5) packpuvisams cmbicn Ileproaudeckoro 3axona J[. . MenjeneeBa u 1eMOHCTPUPOBAThH €r0 TOHUMAaHUE:!
OIMCHIBATH M XapaKTepU30BaTh TadMuUHy0 Gopmy Ileproanueckoit CHCTEMBbI XUMUYECKHUX 3JIEMEHTOB:
pa3nuyaTh NOHATHS «TJaBHas moArpymnmna (A-rpymnmna)» u «modbounas noarpynna (b-rpymmna)», Mansie u
00JIBINNE TIEPUOJIBI; COOTHOCUTH 0003HAYCHUSI, KOTOPBIC UMEIOTCS B TICPUOMYECKON Ta0IHIIe, C YUCITOBEIMU
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsill siapa, o0IIee 4nucio
AJIEKTPOHOB U PacHpeieNIeHUe UX MO JIEKTPOHHBIM CJI0SIM); OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWMCTB JICMEHTOB U MIX COCTUHEHUH B MpeiesiaX MaJIbIX MEPUOJIOB M TIIABHBIX MOATPYIIIT C
Y4ETOM CTPOCHHS UX aTOMOB;

6) xknaccugpuyuposams XUMUYECKUE JIEMEHTBI; HEOPTaHMUECKUE BEIECTBA; XMMUYECKHE PEaKInH (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TETIOBOMY (P PEKTY, IO H3MEHEHHUIO CTETICHEH
OKHUCJICHUS] XUMHYCCKHUX 3JIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) OOIIHME U CIEIMPUICCKAE XUMUIECKHAE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB, IMOATBEPXK/Iast ONMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIONIUX
XUMHYECKHX PEAKIUN;

8) cocmasnams ypaBHEHUS NEKTPOIUTUUECKON JUCCOLUAIIUN KUCIIOT, IEJI0YeH U COJIeil; MOTHbIE 1
COKpaIlEHHbIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa; ypaBHEHHUs PEaKIHil, MOATBEPKIAIOIINX
CYILIECTBOBaHHE IT€HETUUECKOMN CBSI3U MEX/1y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

9) packpvisams cyuyHocms OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCa 3TUX peaKLuid;

10) npocnosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MTPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

11) vruucnssms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJIO
XHUMHUYECKOT0 3JIeMeHTa 10 (opMyJie COeIMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MIPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaklnu;

12) credosams npaBuiiaM MOJIb30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAHUEM, a TAKXKe
mpaBuiiaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJIHEHUIO JaO0OPAaTOPHBIX



XMMHUYECKHUX OIBITOB IO MMOJYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (AaMMMAKa U YIJIEKUCIIOTO ras3a);

13) npoeooums peakuuu, NOATBEPKIAIOIINE KaUeCTBEHHBIM COCTAaB Pa3IMUHBIX BEIECTB: Paclo3HaBaTh
OTIBITHBIM ITyTEM XJIOPHJI-, OPOMU[I-, HOJHI-, KapOOHAT-, pocdat-, cUIMKaT-, cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPaxX HEOPraHUYECKUX
BELIECTB;

14) npumensamos OCHOBHBIE OIIEPALIUU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATU3ALHIO, BBISIBICHUE IPUYMHHO-CIICICTBEHHBIX CBSA3EH — JUISl H3YUYEHUS CBOMCTB
BEIIECTB M XUMUUYECKUX PEAKLUI; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS — HA0JII0ICHUE, U3MEpPEHHE,
MOJICJIMPOBAHHE, IKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

ITporuo3npoBaTh BO3MOKHOCTH IIPOTEKAHHS XUMHYECKUX IPEBPAICHNH B
PA3IHYHBIX YCIOBHSAX;

OmpenensTh OKUCIUTETb U BoccTaHOBHTENb B OBP;

CocTaBIIATh 2JIEKTPOHHBIH OalaHC PeaKInHy;

ITpon3BOIUTE BEIYHCIICHUS IO XHMHUECKUM YPaBHEHHAM;

BsicTpanBaTh pa3BEpHYTHIC MUCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOi HA
HHGOPMAIHIO U3 yUeOHHKA U CIIPABOYHBIX MaTePHAIIOB, TPAMOTHO
HCIOIB30BaTh H3yUeHHBIH MOHATHIHHEIN anmapaT Kypca XUMHU;
Vcnonb30BaTh IPH BEIMOIHSHHH YUeOHBIX 3aJaHUH U B IIpoIecce
HCCIIEI0BATENBCKOH AeATEIBHOCTH HayIHO-TIOMYIIAPHYIO TUTEPATy Py
XHMHYECKOT0 COIepKaHMs, CIIPaBOYHBIE MaTepHallbl, pecypcsl MHTepHeTa;

Ne | HaumenoBanue paszeos u TeM | KornyectBo yacos Jara Buaeb! gesiteIbHOCTH Bunsi, JiieKTpoHHBIe (H(PPOBLIE)
1/ | MporpamMMsl H3y4YeHHsI dopmsr ofpa3oBaTesIbHbIe pecypchbl
BCEro | KOHTPOJIbHBIE | MpaKTHYeCKHe KOHTPOJISI
padoTsl pa6oTsl
Paznen 1. BemecTBo M XUMHYeCKHe PeaKIMH
1.1. | IToBTOpEHUE M yriuydsieHHe 5 0 0 XapakTepu30BaTh XMMHUYECKUE IIEMEHTHI TIEPBBIX TPEX MEPHOIOB, Kalmus U | Y CTHBIN https://resh.edu.ru/subject/29/9/;
3HAHMI OCHOBHBIX Pa3/e/ioB KaJbLUs N0 uX nosnoxeHuo B [lepuoauueckoii cucreme JI. . Menneneesa; | onpoc; https://interneturok.ru/subject/chemistry/class/9;
Kypca 8 ki1acca KrnaccuduumpoBats 1 Ha3bIBaTh HEOPTAaHMYECKHUE BEIIECTBA U3YUSHHBIX TTucemennsiid | http://school-collection.edu.ru;
KJIaCCOB; KOHTPOJIB; https://iu.ru/video-lessons?
OnuckiBaTh 00LIME XUMHUYECKHE CBOIMCTBA BEIIECTB Pa3IMYHbBIX KIAaCCOB, TectupoBanue; | predmet=himiya&klass=9 klass
TOATBEPKIATh CBOHCTBA IPHMEPAMU MOJICKYIIPHBIX ypaBHEHUH
XUMHYCCKUX PEaKIUii;
OnpenensaTs BUI XUMHUYECKOH CBS3M M THIT KPHCTAJUINUECKOH perméTku
BEIIIECTBA;
IIporuo3upoBath CBOICTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHS;
BsicTpanBath pa3BEpHYTHIC IUCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOii HA
HHGOPMALHIO U3 yIeOHHKA U CIIPABOYHBIX MaTePHAIIOB, TPAMOTHO
HCIOJIb30BaTh H3yUYSHHBIH TOHATHIHEIN anmapaT Kypca XUMHU;
Vcnonb30BaTh pH BEINOIHSHHH YUeOHBIX 3aJaHUH U B IIpoIecce
HCCIIeI0BATENBCKOH ASATEIBHOCTH HayYHO-TIOMYIIAPHYIO JTUTEPATy Py
XHMHUYECKOT0 COJepKaHMs, CIIPaBOYHBIE MaTepHallbl, pecypcsl MHTepHeTa;
1.2. | OcHOBHbIE 3aKOHOMEPHOCTH 4 0 0 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI U IPUMEHATh 3TU MOHATHS MPU Yeruslit https://resh.edu.ru/subject/29/9/;
XHMHYECKHX peaKuuii OITMCAHUHU CBOICTB BEIIECTB U UX MPEBPAILCHUH; orpoc; https://interneturok.ru/subject/chemistry/class/9;
Krnaccuduuunpoars XMMHUECKHE PEAKIMH TI0 PA3JIMYHBIM PU3HAKAM; IMucemennsiid | http://school-collection.edu.ru;
YcraHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOI PEakiu OT KOHTPOJIb; https://iu.ru/video-lessons?
Pa3IHYHBIX (PaKTOPOB; Tectuposanue; | predmet=himiya&klass=9_klass




1.3. | DaexkTpoauTHUecKast 8 PackpbIBaTh CMBICT H3y4aeMbIX MOHATHI, @ TAK)KE CMBICII TEOPUU VYcerublit https://resh.edu.ru/subject/29/9/;
aucconuanus. XuMuyecKue 3JIEKTPOJIUTHYECKON TNCCOLIMALINH; orpoc; https://interneturok.ru/subject/chemistry/class/9;
peakuMu B pacTBOpax OOBACHATH MPUYUHBI JIEKTPOIPOBOJIHOCTH BOIHBIX PACTBOPOB; Iucemennsiii | http://school-collection.edu.ru;

CocCTaBisTh YpaBHEHHS AUCCOLMALIUH KUCIIOT, IEI0YEH U COJICH, MOJHBIC U | KOHTPOJIb; https://iu.ru/video-lessons?
COKpaLIEHHbIC HOHHBIC YPABHEHUSI XHMUUCCKHUX pPeakiuii HoHHOro oomeHa; | IIpaktuyeckas | predmet=himiya&klass=9 klass
HJ’IaHHpOBaTB 1 OCYIICCTBIIATH HA MPAKTUKE XUMHUYCCKHUE OKCIICPUMCHTEI, pa60Ta;

TIPOBOAUTH HaGJ’[IOI[CHI/Iﬂ, JI€J1aTh BBIBOJBI 10 PE3yJIbTaTaM SKCIICPUMEHTA,

CrenoBath npaBuiiamM 6€30macHoOi paboThI B 1a00OpaTOPUH TIPH

HCIOJIB30BAHMU XUMUYECKOHN MOCY bl U 000pYyA0BaHUS;

TIpou3BOUTH BBIYMCIICHUS IO XUMUYECKUM YPaBHEHHSM;

BrictpanBath pa3BEépHyThIE MICHMEHHBIE M YCTHBIE OTBETHI C OMIOPOH Ha

uH(OpMaLHIO U3 yueOHNKA U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO

MCTIOJB30BaTh N3YUYCHHBIN MOHATHHHBIN anmapar Kypca XUMUH;

Hcnonp30BaTh NpH BBINOJIHEHUN YUeOHBIX 3aJaHH U B TIpoLiecce

HCCIIE/I0BATENbCKOM AEATENIBHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY

XMMHYECKOTO COACPKaHUs, CIPaBOYHBIC MaTepHabl, pecypchl IHTepHeTa;
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Paznen 2. HemeTa/uibl M HX cOeTUHEHUS

2.1. | Obmas xapakTepucTHKa 4 OOBSICHATD 001IME 3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB HEMETAJLIOB U VYerublit https://resh.edu.ru/subject/29/9/;
XUMHUYecKHX 1eMeHToB VIIA- HX COCJMHEHHUH B Mpe/iesiax MaJIbIX IePHOJIOB U IJIaBHBIX MOATPYIIIT orpoc; https://interneturok.ru/subject/chemistry/class/9;
rpynnsl. I'ajiorennl IMepuoanueckoit CUCTEMbl XUMHYECKHX 3JIEMEHTOB € YUETOM CTPOCHHUS UX ITucemennsiit | http://school-collection.edu.ru;

aTOMOB; KOHTPOJIb; https://iu.ru/video-lessons?
XapakTepu30BaTh (U3MUECKHE U XMMUYECKUE CBOWCTBA NPOCThIX BemiecTB | IIpakrtuueckas | predmet=himiya&klass=9_klass
TaJoreHoB (Ha MPUMEpE XJIOpa) U CIOXKHBIX BELIECTB (XJI0POBOAOPO/IA, pabora;

XJIOpH/a HATPHS), CIOCOOBI UX MOJYYEHHS, TPUMEHEHNE U 3HAYCHHE B
MPHUPOJIE U KU3HU YEJIOBEKA,

OmnpenensiTh rajloreHHI-HOHBI B PACTBOPE;

IITaHMPOBATh M OCYIIECTBIATH HA MPAKTHKE XHUMHUYCCKHE SKCIICPUMEHTHI,
MPOBOJUTH HAOIIOCHNS, ICIaTh BHIBOABI I10 PE3yJIbTaTaM IKCIICPUMCEHTA,
CrnenoBath npaBuiiaMm 6e301acHoi paboThl B 1a0OPAaTOPUH IPH
HCIIOB30BAHNH XUMUYECKO# MOCY/IbI 1 000PYA0BAHHS;

BsicTpanBath pa3BEPHYThIE MMCBMEHHBIC W YCTHBIE OTBETHI C OMOPOiT Ha
HHPOPMALMIO U3 y4eOHNKA U CIIPaBOYHBIX MaTEPHAIOB, TPAMOTHO
HCIIONB30BATh U3yYCHHBIN IOHATHITHBIH alapaTr Kypca XUMHUH;
Hcronb30BaTh NpH BHITOIHEHUH Y4eOHBIX 3a/1aHUi U B IIpoIiecce
HCCIIeI0BATEIBCKOI e TEIBHOCTH HayYHO-IOIYJIPHYIO JINTEPATypy
XUMHYECKOTO COJCPKaHus, CIIPABOYHBIE MaTepHalbl, pecypchl FIHTepHeTa;




2.2. | Obmas xapakTepucTHKa OOBSICHATD 001IME 3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB 3JIEMEHTOB VYerublit https://resh.edu.ru/subject/29/9/;
XMMHUYECKHX dj1eMeHTOB VIA- VIA-rpyniisl ¥ UX COSAMHEHUH C y4ETOM CTPOCHHS MX aTOMOB; orpoc; https://interneturok.ru/subject/chemistry/class/9;
rpynmnsl. Cepa u e€ coeJHHeHUs XapakTepu30BaTh (pU3NUECKUE U XMMUYECKUE CBOHCTBA IPOCTOTO Iucemennsiii | http://school-collection.edu.ru;

BEILIECTBA Cepbl M €€ COeTMHEHUI (CEpOBOAOPO/a, OKCHIOB CEPbI, CEPHOI KOHTpOJIb; https://iu.ru/video-lessons?
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI MX MOTYYEHHMS, IPUMEHEHHUE U 3HAYCHHE B predmet=himiya&klass=9 klass
IIPUPOJIE U JKU3HU YEJIOBEKa,

OmnpenensiTe HaIUYNE Cyb(aT-HOHOB B PaCTBOPE;

OOBSICHATD CYIHOCTh 9KOJOTHYECKHUX MPOOIIEM, CBA3aHHBIX C

nepepabOTKON COCANHEHUI Cepbl;

TInaHupoBaTh M OCYIIECTBIATh HA MPAKTHKE XMMUYECKHUE SKCIIEPUMEHTHI,

MPOBOMTH HAOMIOACHUS, IEaTh BHIBOJIbI IO PE3YJIbTaTaM KCIEPUMEHTA;

CrenoBath npaBuiiaMm 6e301acHoi paboThl B 1a0OPaTOPUH NIPH

HCTIOJIB30BaHUM XMMHUYECKOH MOCY/BI M 000pyJOBaHMS;

TIpou3BOUTH BBIYMCIICHUS IO XUMUYECKUM YPaBHEHHSM;

Vcronp30BaTh NpH BBINOJIHEHHN YYEOHBIX 3aaHUIl TEKCTHI yUeOHHUKA,

crnpaBoyYHbIe MaTepHaisl (ITepHOTMYECKY O CHCTEMY XUMHYECKHX

anemenToB JI. V1. MeHzeneeBa, TablIiily pacTBOPUMOCTH KHCIIOT,

OCHOBAHHMII U coJiel B BOJIE, DIICKTPOXHUMHUYECKUI s/l HANPSKEHUH

METAaJIJIOB);

Hcnonp30BaTh NpH BBINOJIHEHUN YUeOHBIX 3aJaHHI U B TIpoLiecce

HCCIIE/IOBATENIbCKOM ACATEILHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY

XMMHYECKOTO COACPIKAHUs, CIPABOYHBIE MaTepHalbl, pecypchl IHTepHeTa;

2.3. | Obmas xapakTepucTHKa Hcnosb30BaTh NpH BBINOJIHEHUH y4eOHBIX 331aHUH 1 B IIpoLiecce Yeruslit https://resh.edu.ru/subject/29/9/;
XHMHYECKHX 3J1eMeHTOB VA- UCCIIeJOBATEIBCKOH ASSATEIbHOCTH HaYYHO-TIOMYJISIPHYIO JIUTEPATypy orpoc; https://interneturok.ru/subject/chemistry/class/9;
rpynmnsl. A30T, ¢pocdop u ux XMMHYECKOTO COAEPKAHUs, CIPABOYHBIC MaTepuaisl, pecypchl IHTepHeTa; | ITucemenHnsiit | http://school-collection.edu.ru;
coeJMHEeHUs KOHTPOJIb; https://iu.ru/video-lessons?

Ipaktuueckas | predmet=himiya&klass=9 klass
pabora;

2.4. | O0was XxapaKTepHCTHKA OOBSICHATH O0IIHe 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 2JIEMEHTOB VYerablit https://resh.edu.ru/subject/29/9/;
XHMHYECKHUX 1eMeHToB [VA- IVA-rpyImisl u BX COSIMHEHHUIT C y4ETOM CTPOCHHS HX aTOMOB; orpoc; https://interneturok.ru/subject/chemistry/class/9;
rpynmnsl. Xapaxtepu3oBaTh (pH3HUIECKIE U XUMHYECKHEe CBOHCTBA IPOCTHIX BemlecTB | ITuceMmennsiii | http://school-collection.edu.ru;
‘Yriepon n kpeMHMIi H UX yriepoJia i KpeMHUsI U UX COeIMHEHHH (OKCUJIOB YIIeposa, yrojabHON KOHTPOJIb; https://iu.ru/video-lessons?
COeIMHEHUSs KHUCJIOTBI, KapOOHATOB, OKCU/Ia KPEMHHS, KDEMHUEBOI KHCIIOTHI, Konrponbhas | predmet=himiya&klass=9_klass

CHJIIKATOB), CIIOCOOBI MX MOJIyYCHHs, IPHMEHEHUE U 3HaUYCHHE B IPUPOJE U | paboTa;
JKU3HH YEITIOBEKa; IpakTuyeckas
Ormpenensth KapOOHAT- U CUIIMKAT-HOHBI B PACTBOPE; pabora;

OOBACHATH CYIIHOCTb 3KOJIOTMYECKHX NPOOJIEM, CBA3aHHBIX C
HaXO0XJICHHEM YTJIEKHCIIOrO ra3a B OKpYKaroLIeH cpee;
WnnmocTpupoBaTh B3aMMOCBSI3b HEOPraHMYECKUX COEJMHEHUH yriiepoja u
OPraHU4eCKUX BEILECTB;

Hnaﬂnposa'rb 1 OCYIICCTBIIATH HA MPAKTUKE XUMUYCCKHUE DKCIIEPUMCHTHI,
IIPOBOAUTH Ha6l’l}0):leHl/lﬂ, JI€J1aTh BBIBOJBI 10 PE3YyJibTaTaM SKCIICPUMEHTA,
CrienoBath npaBuiiaMm 6e301acHoi paboTsl B 1a00OPaTOpUH NpH
UCHOJIB30BAHMU XUMUUYECKOHN MOCY bl U 000pYA0BaHUS;

Hcnonb30BaTh NpH BHIMOJIHEHUH y4E€OHBIX 3alaHUH TEKCThI y4eOHHKa,
crnpaBoyYHbIe MaTepHasl (ITepHoIMIecKy o CUCTEMY XHUMHYECKHX
anemenToB JI. 1. Menzeneesa, Tabiiiily pacTBOPUMOCTH KHCIIOT,
OCHOBaHHUI U coJieit B BOJIE, DTIEKTPOXHUMHUYUECKUI psiJi HANPSKEHU
METaIIJIOB);

Vcnonb30BaTh IPH BBINOIHEHHH YUeOHBIX 3aJaHUH 1 B IIpoIiecce
HCCIIe/I0BATENBCKOH JIEATENbHOCTH HayYHO-TIOMY IAPHYIO TUTEPATypy
XHMHYECKOTO COIEP)KaHMs, CIIPAaBOYHBIC MaTepHaIbl, pecypchl MHTepHeTa;
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Pasnen 3. Meraiibl M HX COeUHEHHUS

3.1. | O6ume CBOIICTBA METAJLIIOB 4

PaCKpLIBaTL CMBICJT U3Y4aCMBbIX TOHATUH 1 TIPUMCHATD OTU IIOHATHUS IIPA
OIMCAHUM CBOMCTB BEIECTB U UX MPEBpaIlleHNH];

OOBACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB U UX COSAMHEHHI C Y4ETOM CTPOCHUS UX aTOMOB;
XapaKkTepu30BaTh CTPOCHHE METAJIOB, 00IIHe GH3HIECKUE N XUMHIECKHEe
CBOWMCTBa METAJLJIOB;

XapakTepu30BaTh OOIIIHE CIIOCOOHI OITYISHHS METAILIOB;

CrieroBath npaBuiiaMm 6e301acHoi paboThl B 1a0OPaTOPUH IPH
HCHOIB30BAHUH XHMHUUECKON MOCYIBI X 000PYyIOBAHHS;

ITpon3BOIUTE BEIYHCIICHUS IO XHMHUECKHM YPaBHEHHSAM;

Vcnonb30BaTh IPH BEIIOIHSHHH YUIEOHBIX 3aJaHNH TeKCTHI yIeOHHUKa,
cripaBouHble MaTepHaisl ([Ieproandeckyio CHCTEMY XUMHYIECKHX
anemenToB JI. Y. Menneneesa, TabnuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHHMII U coJiel B BOJIE, DIICKTPOXHUMUYECKUI s/l HANPSKEHUH
METaJIJIOB);

Vcnonb30BaTh pH BEINOIHSHHH YUeOHBIX 3aJaHUH U B IIpoOIecce
HCCIIEI0BATENBCKOH ASATEIBHOCTH HayYHO-TIOMYIIAPHYIO TUTEPATy Py
XHMHYECKOT0 COIepKaHMs, CIIPaBOYHbIE MaTepHallbl, pecypcsl MHTepHeTa;

YcTHbIi
onpoc;
TTucbmeHHbII
KOHTPOJIb;
TectupoBanue;

https://resh.edu.ru/subject/29/9/;
https://interneturok.ru/subject/chemistry/class/9;
http://school-collection.edu.ru;
https://iu.ru/video-lessons?
predmet=himiya&klass=9 klass

3.2. | Baxkneiinmme MeTauIbl M HX 16
coeXHHEHHUSsT

OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B H3MEHEHHHU CBOUCTB JJIEMEHTOB-
METaJUIOB B IPYMINaX U UX COCAUHEHUH ¢ y4€TOM CTPOEHHS UX aTOMOB;
XapakTepu3oBaTh (PH3HIECKHE U XUMHIECKIE CBOUCTBA IPOCTHIX BEIIECTB
METaJUIOB U MX COCAMHEHUI (OKCHIIOB, THIPOKCHJIOB, COJIEH), CIOCOOBI HX
MOJTyYeHUsl, IPUMEHEHHE U 3HAYEHHE B IIPUPOIE U KU3HU YEIIOBEKA,;
PacriozHaBath ¢ OMOIIBIO KAYECTBEHHBIX PEAKIMii HOHBI METAILIOB
(MarHus, aTIOMMHUS, LIMHKA, JKelle3a, MEIN);

IInaHupoBaTh ¥ OCYILECTBIATH HA MPAKTUKE XMMUYECKHUE SKCIIEPUMEHTBHI,
[IPOBOJMTH HAONIOAEHUS, JEaTh BBIBOJbI II0 PE3YJIbTaTaM KCIEPUMEHTA;
CrienoBatb npasuiiam 6e30acHoi paboTsl B 1a00OpaTOpPUH IPU
HCIIOJIb30BAaHUM XMMHYECKOH 1OCY /bl U 000PYyJOBAHMUS;

TIpou3BoaUTh BBIYUCIIEHUS 10 XUMUYECKUM YPaBHEHHSM;

BeicTpanBaTh pa3BEpHYyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
UH(pOpMAIHIO U3 yUeOHHKA U CIPAaBOYHBIX MATEPHAIIOB, [PAMOTHO
HCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN annapar Kypca XUMHU;
Hcnonp3oBarh Npy BBINOJIHEHUH YUeOHBIX 3aJaHUI U B IIpoLiecce
UCCIIeJIOBATENBCKOM JeSATEIbHOCTH HayYHO-IOIYJISIPHYIO JIUTEPATypy
XMMHYECKOTI0 COAEPKaHUsl, CIPABOYHBIE MaTepHUalbl, pecypchl IHTepHeTa;

VYerubiit
orpoc;
IucpMenHsbIi
KOHTPOJIB;
Konrponbnas
pabora;
IIpakTHyeckas
pabora;
TecrupoBanue;

https://resh.edu.ru/subject/29/9/;
https://interneturok.ru/subject/chemistry/class/9;
http://school-collection.edu.ru;
https://iu.ru/video-lessons?
predmet=himiya&klass=9 klass

HWroro no pazneny: 20

Paznen 4. Xumus u okpy:kaomas cpeia




4.1.

BemecrBa n MaTepHuaJibl B
JKHU3HH YeJI0BEKa

XapakTepu30BaTh POJIb XMMHH B Pa3IMYHbBIX Cepax IesTeIbHOCTH JH0JCH,
OCHOBHBIC BEIIECTBA ¥ MATEPHAJIbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
YeJI0BEKa;

OOBSICHATD YCIOBHUS OE30MTACHOTO MCIONIB30BAHHS BEIICCTB U XUMUUECKHX
peaxuuii B ObITY;

AHaIM3MpPOBAaTh U KPUTHYECKU OLICHUBATH MH()OPMALIMIO O BIUSHUK
MPOMBILIJIEHHOCTH, CEJILCKOr0 X03sMCTBA, TPAHCIIOPTA | JIP. HA COCTOSIHUE
OKpY>KaloIIel Cpeabl;

YMeTb OKa3bIBaTh MEPBYIO MOMOIIb IPH XUMHYECKHX 0XKOTaX
OTpaBJICHHUSX;

TIpuHNMaTh yyacTue B 00CyKISHUU MPOOIEM XUMHUYECKOI 1
9KOJIOTMYECKON HANPaBIEHHOCTH, BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO MO
npo6ieMe U IpeaiaraTb BO3MOXKHBIC ITyTH €€ PEIICHUS;

VYcrHbiit
onpoc;

https://resh.edu.ru/subject/29/9/;
https://interneturok.ru/subject/chemistry/class/9;
http://school-collection.edu.ru;
https://iu.ru/video-lessons?
predmet=himiya&klass=9 klass

Hroro no pasneny:

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

BEIECTBA OT THMa
KPUCTAJUIMYECKON PEIIETKU

Ne | Tema ypoka KoanuecTBo yacos Hara Buasi,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIfA
padoThI padoThI

1. |Ilepumonuueckuii 3aKoH. 1 0 0 YcrHbli
[lepuoanueckas cucrtema OIIpOC;
XAMUYECKUX 3yiemMeHToB 1. 1. [TucemeHHbIM
Menpeneesa. CtpoeHue KOHTpOJIb;
aTOMOB.

2. | 3aKOHOMEPHOCTH B M3MEHEHUH | 1 0 0 VYcrHblid
CBOMCTB XMMHUUYECKUX 0I1poc;
3JIEMEHTOB MEPBBIX TPEX [TuceMeHHbII
MIEPUOJIOB, KAJINS, KAJIbLHUA U KOHTpOJIb;

UX COCOUHEHUN B
COOTBETCTBUU C MOJOKEHUEM
3JIEMEHTOB B IEPUOINYECKON
CUCTEME U CTPOCHUEM HX
aTOMOB.

3. |Knaccudukanus n 1 0 0 YcTHbIN
HOMEHKJIATypa OIIpOC;
HEOPTraHWYECKUX BEIIECTB TectupoBanue;
(MexayHapoHas U
TpUBHAJIbHASA).

4. | XuMHU4Y€eCKHEe CBOMCTBA 1 0 0 YcrHbIN
BEILECTB, OTHOCSIIUXCS K 0Tpoc;
Pa3IUYHBIM KilaccaM [InceMeHHbIM
HEOPraHUYECKUX COCAMHEHUH, KOHTpOJIb;

UX TEeHETUYECKas CBA3b
HEOPraHMYECKUX BEIECTB.

5. | CTpoeHue BelecTBa: BUABI 1 0 0 Y cTHEIN
XUMHYECKOM CBSI3H. THIIBI OIIpOoC;
KPUCTAJUIMYECKUX PELIETOK, [TruceMeHHbII
3aBUCUMOCTB CBOMCTB KOHTpOJIb;




Knaccudukanus xumuaecknx
peaKIuil o pa3InyHbIM
npu3HakaM (1Mo Yuciy u
COCTaBY Y4YaCTBYIOIIUX B
peakLuu BELIeCTB, M0
TeroBoMy 3¢ deKry, 1mo
W3MEHEHUIO CTETICHEN
OKHCJIEHUSI XUMHYECKUX
3JIEMEHTOB, 110 0OPaTUMOCTH,
10 YYaCTHIO KaTaIn3aTopa).
DK30- U SHJI0TEPMHUYECKUE
peaKkuy, TEepPMOXUMUYECKHE
YPaBHEHMS.

YcTHBIN

oT1Ipoc;

ITonsTHE O CKOpOCTH
XUMHYECKON PEAKIUU.
[IoHsATHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLIUAX.
[TonsiTrie 06 0OpaTUMBIX U
HEOOPATHUMBIX XUMUYECKUX
peakuusx. [lonstue o

XUMHUYCCKOM PaBHOBCCHUMU.

YcTHBI
OIIpOC;
TectupoBanue;

(DaKTOpLI, BIIMAOIIHMEC HA
CKOpPOCTb XUMHUYECKOU
p€aKuun U IOJOKCHUC
XUMHYCCKOI'O paBHOBECHUA.

VcTHBIN
0mpoc;
ITuceMeHHBIN
KOHTpOJIb;

MexaHnu3M OKHCIHTEIIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHIl
(371eKTpOHHBIN OanaHc
OKHCJIUTENILHO-

BOCCTaHOBUTEIbHON PEAKIINH).

[IuceMeHHBIH

KOHTPOJIb;

10.

Teopus dIEKTPOIUTUYECKON
JUCCOIMAIMU. DIEKTPOJIUTHI U
HE3JIEKTPOoJIUThl. KaTnoHsI,
aHWOHBI. MeXaHu3m
JIMCCOIMAIINH BEIIESCTB C
pa3IMYHBIMU BUIAMU
XHUMHYECKOH cBs3U. CTeleHb
nucconuanyy. CHIIbHEBIC U

ci1a0ble NEKTPOJIUTHI.

VY cTHBIN
0mpoc;
[IuceMeHHBIH

KOHTpOJIb;

11.

Peakuuu nonHoro oOMeHa,
YCIIOBUS UX MPOTEKAHUS.
HNonHble ypaBHEHUS pEaKIUi.

TectupoBanue;




12. | XuMu4ueckue CBOMCTBA KUCIIOT, YceTHbrit
OCHOBAHHU U COJIEN B CBETE 0mpoc;
npeAcTaBiIeHUu 00 [TuceMeHHBIIH
AIEKTPOIUTUIECKON KOHTPOJIb;
JIACCOINAITAN

13. | XuMHUYECKHE CBOMCTBA KUCIIOT, VY cTHBIN
OCHOBAHMWM U COJIEH B CBETE OIIpOC;
MpeicTaBIeHUH 00 [TnceMenHbI
3JEKTPOJIUTUYECKON KOHTpO!JIb;
JIMCCOLMAIN

14. | IToHsiTHE O THAPOIU3E COJICH. Y cTHERIN

0mpoc;
[TucemeHHbIM
KOHTPOJIb;

15. | KauecTBeHHbBIE peakluy Ha [TruceMenHbIM
KaTHOHBI M aHUOHBI KOHTpOJIb;

16. | IIpakTudeckas padora: No 1. [IpakTnueckas
Pemenue skcniepuMeHTaIbHbBIX pabora;
3aJa4 1o TeME.

17. | KonTponbsHas padota Ne 1 KontponbHas

pabora;

18. | O6mas xapakTepucThKa Y cTHBIN
ranoreHoB. OcoOeHHOCTH OIpoc;
CTPOEHHUSI ATOMOB ITUX
3JIEMEHTOB, XapaKTepHbIE IS
HHUX CTETICHU OKHUCJICHUSI.

Crpoenue u pusnueckue
CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XUMHUUYECKHE
CBOMCTBA Ha MpUMEpE XJopa
(B3auMoselicTBUE C
MeTaJlIaMH, HEMEeTaJlJIaMH,
Ie04aMu).

19. | XnopoBogopox. ComnsiHas VYcrHblid
KHCIIOTa, XUMAYECKHE 01poc;
CBOICTBA, MOJTYYEHHE, [TnceMeHHBIH
npuMmeHenue. KauectBennas KOHTPOJIb;

peaKIus Ha XJIOPU/I-UOHBI.
dusnonornueckoe IeUcTBHE
XJIOpa M XJIOPOBOAOPO/Ia Ha
OpraHU3M YeJIOBEKa




20. | Baxxneiime XJIOpUABI U UX YcTHbI
HaX0XJIEHHUE B IIPUPOJIE. orpoc;

21. |IIpaktuyeckas pabora Ne 2. IIpakTnueckas
[TonyueHue coysiHOM KUCIIOTHI, pabora;
HU3y4YEeHHUE €€ CBOWCTB

22. | O6mias xapakTepucTUKa YcrHbri
anemeHToB VIA-rpynmsl. OIIpoC;
OcobeHHOCTH CTPOCHUS TectupoBanue;
aTOMOB ATHX 3JIEMEHTOB,

XapaKTepHbIe JJI1 HUX CTENECHU
okucienusi. CTpoeHue u
(hu3mvecKre CBOMCTBA
MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEpHI.
AmnoTponHbie MoIU(pUKAIIMN
KHCJIOPOJIa U CEPHI.
XHUMHYECKUE CBOMCTBA CEPBI.

23. | CepoBoaopoi, CTpOCHUE, YcrHbiit
¢busnvecKkue 1 XUMHYECKHUE o1poc;
cBoicTBa. OKCHIBI CEPBI KaK [TrnceMeHHbII
MPEICTaBUTENN KUCIOTHBIX KOHTPOJIb;
OKCH/JIOB.

24. | CepHas kucnota, Gu3n4ecKue [TuceMeHHbII
U XUMUYECKUE CBOWCTBA KOHTPOJIb;
(o0mmume Kak mpeacTaBUTENS
KJ1acca KUCIIOT U
cneuupuyeckue), MpUMEeHEHHeE.

XUMUYECKUE PeaKIInu,
JeXallre B OCHOBE
MPOMBIIIJICHHOTO CI10c00a
MOJIyYEHUSI CEPHOM KUCIOTHI.

25. | Conu cepHOM KUCIIOTHI, VYcrHblid
KavyeCTBEHHAs peakius Ha oTpoc;
cynbdat-uoH. Haxoxnenue [TruceMeHHbII
Cepbl U €€ COeTMHEHMI B KOHTPOJIb;
MIPUPOJIE.

26. | XuMHUYECKOE 3arpsi3HEHUE YcTHBI
OKpY Karolieu cpenbl 01poc;

COCTUHEHUSIMU CEPBI
(KMCIIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3/IyXa U
BOZ0EMOB), CITIOCOOBI €T0
IPEIOTBPAICHHSI.




27.

OO61as xapakTepucTHKa
3JIEMEHTOB V A-TpyIIIbI.
Oco0OeHHOCTH CTPOCHUS
aTOMOB JTHX JIEMEHTOB,
XapaKTCPHBIC IJI1 HUX CTCIICHHU

OKHCJIICHUA.

YcTHBIN

OT1Ipoc;

28.

A30T, pacipocTpaHeHue B
npupoje, puzndeckue u
XMMHYECKHE CBOMCTBA.
Kpyrosoport a3ora B npupoze.

[IuceMeHHBIH
KOHTPOJIb;

29.

AmMMmuak, ero pusnyeckue u
XHUMHYECKHE CBOMCTBA,
MOJIy4€HHE U TIPUMEHEHUE.
Coan aMMOHHS, X
(u3nyeckre U XUMHUYECKUe
CBOICTBA, IPUMEHEHUE.
KauecTBennas peakuus Ha

HOHBI aMMOHHMA.

TectupoBanue;

30.

[IpaxkTuyeckas padora Ne 3.
[Tonyuenue ammuaxa,

U3YYEHHUE €r0 CBOMCTB.

[IpakTnueckas
pabora;

31.

A30THas KUCIIOTA, €6
(u3HYECKre U XUMUYCCKUE
cBolcTBa (00IIKEe KaK
NPEICTaBUTENIS KiIacca KUCIIOT
U crierupuuecKue).
Hcnonb30BaHne HUTPATOB U
coJIeii aMMOHHS B KQUECTBE
MUHEPAIBHBIX YI00pPEHHIA.
XUMUYECKOE 3arpsi3HeHHE
OKpYKAaromiei cpebl
COCAUHEHMSIMH a30Ta
(KHCTIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa, TOYBHI U

BOJIOEMOB).

[TuceMeHHEbINI
KOHTPOJIb;

32.

docdop, amIoTpOITHBIE
Moaudukaruu docdopa,
(bu3znyeckrue U XUMHUYECKUe
CBOMCTBA.

VcTHBIN
OTIpoC;
[TnceMeHHBIH
KOHTPOJIb;




33.

Oxcun dpochopa(V) n
(docdopHas kuciora,
¢bu3nvecKne 1 XUMHYECKHUE
CBOICTBA, MTOJYyYCHHUE.
KauectBenHnas peakuus Ha
tdhocdar-nonsl. UcnonszoBanue
(dbocdaroB B kauecTBe
MUHEPAJIBHBIX YI00pEHHIA.
3arpsi3HEHUE IPUPOIHBIX
BOJI0EMOB (ocdaTamu.

[IuceMeHHBIH

KOHTPOJIb;

34.

Yruepon, aJuloTpOIIHbIE
MoauduKanmuy,
pacrpocTpaHeHHe B IPUPOJE,
¢busnveckue 1 XUMHYECKHUE
cBo¥icTBa. AJCOpOIHs.
Kpyrosopot yrnepozna B
pUPO/IE.

YcTHBIN

OI1poc;

35.

Oxkcuapl yraepoja, ux
(bU3MYeCcKre U XUMUYECKHE
CBOMCTBA, UX JICCTBHE Ha
JKUBBIC OpPTaHU3MBI, TTOJTyICHUE
U IPUMEHEHUE.
DKOJIOTHYECKHUE TPOOIEMBI,
CBsI3aHHBIE C OKCHUIOM
yraepoaa (IV); runoresa
r7100aJIbHOTO TTOTEIIIICHHS
KJIUMaTa; MapHUKOBBIHA

¢ dekr.

[TnceMeHHEbIi
KOHTPOJIb;

36.

VYronbHas KHCI0TA U €€ COJIH,
UX QU3NYECKUE U XUMHUECKUE
CBOMCTBA, OJIyYEHUE U
npuMeHeHne. KauecTBeHHas
peakuus Ha KapOOHAT-HOHBI.
HcnonwszoBanne kapOOHATOB B
OBITY, MEHIIMHE,
MIPOMBIIIJIEHHOCTH, CEITbCKOM
XO35HCTBE.

[TuceMeHHBIH

KOHTPOJIb;

37.

[IpaxTuyeckas padota Ne 4.
[TonyueHue yriekucioro rasa.
KauectBenHas peakuus Ha
KapOOHAT-HMOH.

IIpaxTrueckas
pabora;




38.

[TepBoHauaNBHBIC IOHATHS 00
OpPTaHHYECKUX BEIIECTBAX KaK
0 COCJIMHCHUSX yTIIepoJa:
O0COOEHHOCTH COCTaBa U
ctpoenus. [lonstue o
OHMOJIOTMYECKH BaXKHBIX
BEIIIECTBAX: JKUpax, OenKax,
yrieBoaax. MarepuanbHoe
€JIMHCTBO OPTAaHUYECKUX H

HCOPraHN4YCCKUX COCIUHCHUH.

YcTHBIN

OTIpoc;

39.

Kpemuuii, ero ¢puzndeckue u
XHUMHUYECKHUE CBOMCTBA,
MIOJIy4E€HUE U IPUMEHEHHE B
anekTponuke. CoequHEeHUs
KpeMmHHUA B ipupoae. Oouime
IIpeICTaBICHUs 00 OKCHUIEe
kpemuus(IV) u kpemMHHEBOI
kuciiore. CHIIMKAThI, X
UCIIOJIb30BaHUE B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH.
Baxxueiimme cTpouTesbHbIE
MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, JKeJIe300€TOH.
[Tpobembr 6e30macHOTO
HCIIOJIb30BAaHUS CTPOUTENBHBIX
MAaTepHUaIoB B MOBCEAHEBHOM

KHU3HU.

YcTHBIN
OIpoc;
[IucbMeHHBIH

KOHTPOJIb;

40.

[IpakTuyeckas padora Ne 5.
Pemenue skcriepuMeHTAIBHBIX
3a1a4 no reme «Hemeramnbiy.

IIpaxTrueckas
pabora;

41.

KonTponbnas padota Ne 2.

KoHntponbHas
pabora;

42.

OOm1ast xapakTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB —
METaJJIOB HA OCHOBAHUU UX
TIOJIOXKEHUS B IIEPUOANYECKOU
CUCTEME XMMHUYECKHUX
anemenToB /1. V. MeHneneeBa
U cTpoeHus aToMoB. CTpoeHHe
MeTauioB. Meraideckas
CBSI3b U METAJNINYECKast

KpUCTAJUIMYECKas PEIIETKA.

TectupoBanue;




43.

DNEeKTPOXUMHUYECKUN DS
HaIIpsHKEHUN METaJUIOB.
dusnueckre U XUMUYECKHE

CBOMCTBA METAJLIOB.

TectupoBanue;

44,

OOu1e cnocoObl MOTyYEeHUS
MmetamoB. [Torstue o
KOPPO3UH METAJIIOB U
OCHOBHBIE CITOCOOBI 3AIUTHI OT
KOpPPO3HH.

Y cTHBIN
0mpoc;

45.

CnuniaBsl (CTasb, YyTYH,
JIOpATIOMUHHM, OpOH3a), UX
MIpUMEHEHUE B OBITY U
MPOMBITIIICHHOCTH.

Y cTHEIN
OTIpoC;

46.

I{enoyHbIe METAIEI.
[TonoxxeHue B nepuoarIECKOn
CHUCTEME XUMHUYECKUX
anemenToB 1. . MeHeneena,
CTPOEHHE aTOMOB.
Haxoxnenue B mpupoze.
dusznuecKnue 1 XUMHUECKUE
CBOICTBa (Ha IpUMeEpe HATPUs

U Kamus).

YcTHBIN

OI1poc;

47.

Okcuabl ¥ TUIPOKCUIBI HATPUS
u kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB M UX
COCJIMHECHMUI.

YcTHbIN
OIpoc;
ITuceMeHHBIN
KOHTPOJIb;

48.

[llenoyHO3eMENIbHBIC METAJLIBI
MAarHvi U KaJbIUi, CTPOCHUE
atoMoB. [Tonmoxenue B
MIEPUOIUYECKON CHCTEME
XUMHUYeCKHX dyiemeHnToB 1. 1.
Menneneena. Haxoxxnenue B
npupoae. XuMHYECKUE
CBOICTBA.

[IuceMeHHBIH

KOHTpOJIb;

49.

Baxueiinme coenuHeHN
KanbIus (OKCHI, TUAPOKCHUI,
COJIH).

IIuceMeHHBbIH

KOHTpOJIb;

50.

JKEcTKOCTh BOIBI M CIIOCOOEI €8
YCTpaHEHHUSL.

TectupoBanue;

51.

[IpakTuyeckas padota Ne 6.
JKEcTKOCTEL BOABI U METOMEI €&
YCTpaHEHHUSI.

[IpakTnueckas
pabora;




52. | Amtomunui. [lonoxenue B YcTHbI
IIEPUOIUYECKON CHCTEME OIpoc;
XUMHUYECKUX djiemeHToB 1. 1.

MenzeneeBa, CTpOEHHE aTOMA.
Haxoxnenue B mpupoze.
dusznuecKnue 1 XUMHIECKUE
CBOICTBA.

53. | AMdoTepHbIe cBONCTBA OKCHIA VYcrHbIi
Y TUAPOKCU/IA. 0Ipoc;

[TucbmeHHbIM
KOHTpOJIb;

54. | AmdoTepHbBIe CBONCTBA OKCH/IA [TruceMeHHbII
Y TUAPOKCHJIA. KOHTpOJIb;

55. | Keneso. ITonoxxenue B YcrHbiit
NIEPUOUYECKON CUCTEME OIIpOC;
XUMHYECKHX d1eMeHTOoB /1. H.

MenzeneeBa, CTpOEHHE aTOMA.
Haxoxnenue B mpupoze.
DU3NYECKUE U XUMUYECKUE
CBOICTBA.

56. | Okcuapl, THAPOKCUABI U COTU VY cTHRIN
xenesa (I1) u xxenesa (I11). OTIpOC;

57. | Oxcuapl, THAPOKCUABI U COJIU [TnceMeHHbII
xenesa (I1) u xxenesa (I11). KOHTPOJIb;

58. | IIpakTuueckas paborta Ne 7. IIpaxTrueckas
Pemrenue skcnepuMeHTAIBHBIX pabora;
3a1a4 1o reme «MeTtaiby.

59. | Pemenue pacueTHbIX 3a/1a4 [TuceMeHHBIIH

KOHTPOJIb;

60. | O6o0meHne YcTHBIN

oIpoc;

61. | KonTponwsnas padora Ne 3 KontponbHas

pabora;

62. | HoBble MaTepuainsl u YcrHbii
TEeXHOJOrnu. Bemecra u OIIpOC;

MaTepuabl B [IOBCEIHEBHOU
JKA3HU YyeroBeKa. XuMHUs U
310poBbe. be3onacHoe
HCIIOJIb30BAHKE BEILIECTB U

XUMHAYECKHUX PEaKIuil B OBITY.




63. | [IpupoaHbie HCTOYHUKHU 1 YcTHbI
YTJIEBOJOPOAOB (YToOJb, OTIpoC;
MIPUPOIHBIH ra3, HeTh),

MPOYKTHI UX MEPEePad0TKH, UX
poJib B OBITY U
MIPOMBIIIIICHHOCTH.

64. | OCHOBBI 3KOJIOTHYECKOU 1 YcrHbIi
rPAaMOTHOCTU. XUMHUYECKOE oIpoc;
3arpsi3HEHUE OKpYyKarolen
cpenbl (IpeeabHo
JIOMYCTUMAsi KOHIICHTPALIHS
BemectB — [1JIK). Ponb
XUMHH B PEIICHUN
9KOJIOTHYECKHUX TPOOIIEM.

65. | Pe3epn 1 VYcrHblid

oTpoc;

66. | Pezepn 1 Ycerubiit

o1poc;

67. | Pesepn 1 VYcrHblid

oTpOoc;

68. | Pezepn 1 Ycrubiid

o1poc;

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.1°., Akunonepuoe obmectBo «M3marensctBo «IIpocBemenney;

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1.Yuebnuk- Xumus. 9 kiacc 11 oomeoopazoBarenbHbix yupexaeHuit / I'. E. Pymsutuc, ®@. I'. ®enpaman. -
M.: IIpocBemienue, 2021

2. Xumus. Ypoku B 9 kiacce. [Tocobue mst yautens. H.H. I'apa.M., [Ipocsemenue, 2015

3. Aunaktrueckuii Marepuan. Xumusd. 8-9 knaccel. M., [Ipocsemenune. 2016

4. Pabouas terpanp. 8 kinacc. H.W. T'abpyceBa. M., [Ipocsemenne. 2016

5. Xumus. 3agaqHuk ¢ «moMmontHukom». 8-9kmaccel. H.H.I'opa, H.I. I'abpycesa..M., [Ipocsemenne. 2016

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://resh.edu.ru/subject/29/9/; https://interneturok.ru/subject/chemistry/class/9;
http://school- collection.edu.ru;
https://iu.ru/video-lessons?predmet=himiya&klass=9 klass



MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUWE OBPA30OBATEJIbBHOI'O IPOIECCA

YYEBHOE OBOPYAOBAHUE

VY4eOHoe 060py10BaHKHE B COOTBETCTBUU C MACIIOPTOM KaOMHETa:

1) Texuuueckue cpeacTna:

KomneroTep, npoekTop

[[IxonpHast mocka HacTeHHas aJis ucbMa MenoM [lepuonnueckas cuctema J[.M. Menneneesa Tabimia
PACTBOPUMOCTH BEIIECTB DJICKTPOXUMHUCCKHUH PsI/T HAMIPSKEHUST METAJIIIOB

2) MatepuaibHO-TEXHUYECKOE OCHAIlIEHHUE:!

[lIxad BBHITSHKHOM

3) HarypasibHble 00BbEKTHI U KOJUICKITUH:

Kamennslit yrosib 1 mpotyKThl ero nepepadoTku PO Metasibl u CrutaBsl

CrekJ1o 1 u3enus U3 cTekia

Hedts 1 mpoaykTsl ee nmepepadboTku [ImacTmacchr

Tonnuso YyryH u ctanb

[IIxana TBepOCTU

Konnekuus MunepanoB u ropusix nopoi Komnekuus MunepansHbIx yaoOpenuit Habop kpucramimmueckux
PEIIETOK.

OBOPYJIOBAHMUE JJISI IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUUECKHUX PABOT,
JTEMOHCTPALIUN

XuMuyeckass MUHH-Tab0paTopust
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