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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma mo XuMuu 111 00ydaromuxcs 9 Kjaacca cocTaBjieHa Ha ocHOBe TpeOoBaHMiA K
pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npecTaBieHHbIX B DefepaibHOM TOCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOILEro
o0pa3oBaHus, ¢ yUETOM pacHpeeI€HHBIX MO KJlaccaM MpoBepsieMbIX TPEOOBaHUM K pe3yIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIET0 0Opa30BaHUS U JIEMEHTOB COACpPKaHMUS,
MIPEJICTAaBICHHBIX B Y HUBEPCAIbHOM KOJIM(UKATOPE [0 XUMUH, a Takxke Ha ocHoBe [IpumepHoit mporpammbl
BOCIHUTAHUS 00YyYarOIIMUXCS MPU MOTYyUYEHUU OCHOBHOTO 00111ero oopa3oBanus u ¢ yuértom Konuenuu
npenoAaBaHus y4eOHOTO npeameTa « XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
denepanyu, peaqu3yonMX OCHOBHbIE 001eo0pa3zoBaTenbHble nporpamMmmsl (yTB. Pemennem Komneruu
Munrnpocenienust Poccuu, mporokos ot 03.12.2019 N T1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxan yuebHoro mpenmMera « XMMUs» B TOCTHKEHHUE 1IeJiell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBICH
BO MHOT'OM 3HaY€HHEM XUMUYECKON HAYKU B MO3HAHUU 3aKOHOB MPUPOJIbI, B PA3BUTUU MPOU3BOAUTEIHHBIX
CHJT 00IIIECTBA M CO3JJTaHUH HOBOI 0a3bl MaTepUaNIbHON KyIbTYPHI.

XuMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAacIpOCTpaHMiIa CBOE BIUSHHUE Ha Bce 001acTH
4eJI0BEYECKOI0 CYIIECTBOBaHMS, 3a/1ajla HOBOE BUICHUE MUPA, CTaJla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYPbl, HEOOXOAMMBIM YCIOBHEM XKM3HU OOIIECTBA: 3HAHUE XUMUH CIYKHUT OCHOBOM /ISt
(dbopMHpOBaHUS MUPOBO33PEHHS YEJIOBEKA, €r0 MPEACTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MUPA; BAKHYIO
POJIb UTPalOT GOPMUPYEMBbIE XUMHUEH MPEICTaBICHHS O B3aUMOIPEBPAILICHUSIX SHEPTUU U 00 3BOIOLUU
BEIIECTB B MIPUPO/IC; COBPEMEHHAs XUMHUsI HAaIIPaBJIeHa Ha pelieHue II100anbHbIX Mpo0IeM yCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTeTUUECKOM, MUILIEBOM U 3KOJIOrHYecKor 6e30MacHOCTH, MpodIeM
3/IpaBOOXPAHEHUS.

B ycnoBusx Bo3pacTaroniero 3Ha4eHuss XMMUU B )KU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMUMUYECKOro 00pazoBaHus. B muiane conuann3anuy OHO SBISETCS OJHUM U3 YCIOBUH (hOpMUpPOBaAHHUS
MHTEJUIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XUMHUYECKHE 3HAaHU HEOOXOAUMBI Il IPUOOPETEHHSI OOLIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLTYME M OTBETCTBEHHO Y4acTBOBATh B MHOT00Opa3HOM
YKU3HH 00II1eCTBa, ISl OCO3HAHUS BaKHOCTH Pa3yMHOT0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U 3J0POBBIO
JIPYTUX, K OKPYXKaIOILEH MPUPOJHOM Cpelie, AJId IPAMOTHOIO MTOBEAEHUS IIPU UCIIOJIBb30BAaHUU PA3ITUYHBIX

MaTCpraJIOB U XUMUYCCKHUX BCIICCTB B HOBCGI[HCBHOﬁ KH3HHU.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE SBJSIETCS 0a30BBIM MO OTHOIICHHIO K CHCTEME OOIIero
XHUMHYECKOTro 00pa3zoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealiu3yeT MpUCyIIe o0meMy
XHUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE IEHHOCTH, KOTOPHIE OTPAKAIOT IOCYAaPCTBEHHBIE, OOIIECTBEHHBIE U
VH/IMBUYaIbHbIE TOTPEOHOCTH. DTUM ONpEeNseTCs CYITHOCTh OOIIEH cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YUYAIOIIMXCS CPEICTBAMH YUYEOHOTO MpeaMeTa « XUMHUS».

Nzydenue npenmera: 1) ciocoOCTBYeT pean3aiii BO3MOKHOCTEH I CaMOPa3BUTHA U (POPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 001Iel 1 (yHKIMOHATBHON rPaMOTHOCTH; 2) BHOCUT BKJIaJ B (HOPMUpPOBAHHE
MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOATEIbHON yueOHOU
ACATCIBHOCTH, SKCIICPUMCHTAJIBHBIX 1 UCCIICA0BATCIIBCKUX yMeHI/If/'I, HCO6XO)II/IMBIX KaK B HOBCGI[HCBHOﬁ
KHM3HH, TaK U B IPOPECCHOHATBHON IEATEFHOCTH; 3) 3HAKOMHT CO CHENM(PHUKON HAYyIHOTO MBIIIUICHUS,

3aKJIaJIbIBACT OCHOBBI LICJIOCTHOT'O B3TJIAAa HA CAVMHCTBO NPUPOJALI U YCTIOBCKA, ABJIACTCA OTBETCTBCHHBIM



sTanom B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH TTOJAPOCTKOB; 4) CIIOCOOCTBYET
(OpMHPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOIHMUECKOe 00pa30BaHHE NIKOJIbHUKOB.

HasBannble HanpaBieHUs B 00y4YE€HUN XUMUU 00ECTIeUnBaIOTCs crieln(UKON coepKaHus mpeameTa,
KOTOPBI SBJISIETCS TIeJarOTHYECKH aJalTUPOBAHHBIM OTpaKeHHEeM 0a30BOI HayKH XMMHH Ha ONpeAeIEHHOM
arane €€ pa3BUTHSL.

Kypc xumuu 0CHOBHOM HIKOJIbI OPUEHTHPOBAH HA OCBOEHUE 00YYAIOUTMMUCS OCHOB HEOPraHUYECKOU
XUMHH U HEKOTOPBIX MOHSATUHN U CBEeIEHUH 00 OTJENIBbHBIX 00BEKTaX OPraHNYeCKOM XUMHUH.

CtpykTypa coaepxanus npeamera cOpMHUPOBaHA HA OCHOBE CHCTEMHOTI'0 MOJX0a K €r0 U3yUYEHHIO.
Copnep:kaHue CKIAAbIBACTCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHIM
0 XxuMuuecko peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI [0 MPUHIUITY MOCIEA0BATEIHHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO
Y4eHHUS KaK OCHOBBI BCETO €CTeCTBO3HaHMsI, ypoBHs [lepuoanueckoro 3akona J[. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYCHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U, IPECTaBICHUN 00
AIIEKTPOJIMTUUECKON JUCCOIMAIINH BEIIECTB B pacTBopax. TeopeTnuyeckue 3HaHusl pacCMaTPUBAIOTCS Ha
OCHOBE YMIIUPUYECKHU TOTYUYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEOBATEILHO OT OAHOTO
YPOBHS K JPYroMy, BHIIONHSS QYHKIIUN OOBSICHEHUS U TPOTHO3UPOBAHHUS CBOWCTB, CTPOCHHUS U
BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MTOTyYEHHUs] U3y4aeMbIX BELIECTB.

Takast opranu3anus cofiepkaHus Kypca crocoocTByeT NpeCTaBICHUI0O XMMUYECKON COCTABISIOIECH
HaY4YHOH KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOM Npupoibl. Tem cambIM 00ecreqnBaeTcsi BO3MOXKHOCTb
¢dbopmupoBaHus y 00y4aromMXCsl HIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. BaKHO Takyke 3aMETUTh, YTO OCBOCHME COAECPIKAHMS Kypca IPOUCXOAUT C IIPUBJICYEHUEM 3HAHUH U3
paHee U3y4EHHBIX KypcoB: « OKkpyskaromui Mup», «brnonorus. 5—7 kinaccel» 1 «PU3nKa. 7 KJIaccy.

HEJIX U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMUS»

K HampaBieHHIo MepBOCTENIEHHON 3HAUMMOCTH MPH peatn3aliii 00pa3oBaTelbHBIX (PYHKIIMIA TpeIMeTa
«XUMUD» TPAJUIMOHHO OTHOCAT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKON HAyKU KaK 00JIACTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOM 1eITeIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3a/1aua MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUH —
BOXHEHIINUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJOKECHHI, JOCTYITHBIX 0000IIEeHUH
MHUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKu, 3HAHUI O HayYHBIX METO/IaX U3YYEHHS BEUIECTB U
XUMHYECKHUX PEaKIHii, a TakkKe B (POPMHUPOBAHUH U PA3BUTUU YMEHUH U CIIOCOOOB JIEATEIHHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIFOICHUEM U MPOBEICHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOII0ICHUEM

npaBuiI 0€30MacHOr0 OOPAIIEHHUS C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH.

Hapsiny ¢ oTuM nenu uzydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI ¢ yYETOM HOBBIX
NPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopazoBanus. Cerogns B 00pa3oBaHUN 0CO00 3HAUUMOM
NPU3HAETCS HANIPABJICHHOCTh O0yUYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJIJIEKTa U 0011el KyIbTypbl. O0yueHne YMEHHUIO YUUThCS U MPOJ0JIKATh CBOE 00pa3oBaHuE

CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKIUI y4eOHBIX IPEIMETOB.

B cBsi31 ¢ 3TUM TIpU U3yYEHUU NIPEIMETA B OCHOBHOM IIIKOJIE JOMUHUPYIOIIEE 3HAUCHHE MPUOOPEN TaKK1e
LeJIH, KaK:

(hopMHPOBaHHE WHTEILICKTYJIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYTHUIECTRY,
CaMOCTOSITEJIBHOMY TIPUHSTHIO PEIICHUH, CTIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM
KHU3HU;

HaIpaBJICHHOCTb 06yqu1/151 Ha CUCTEMATHYCCKOC HpI/IO6IlI€HI/Ie ydamuxcsa K CaMOCTOSITCILHOMN



IO3HABaTEIbHOU ACATCIBbHOCTH, HAYYHBIM MCTOJaM IMO3HAHMA, q)OpMPIpy}OIIII/IM MOTHUBAIIMIO U pa3BUTHUC
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOMIMX MTPUOOPETEHNIO 00YUYaIOIIUMHICS OTBITAa Pa3HOOOpa3HON
JeSITETTLHOCTH, TIO3HAHUS i CAMOITO3HAHMUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHIINN ), UMEIOIINX
YHHBEPCAbHOE 3HAUYCHUE IS PA3JINYHBIX BUIOB JICATEIHHOCTH;

(dbopMHUpoBaHHE YMEHUI OOBSCHSITH U OLIEHUBATD SIBJICHUS OKPY>KAIOIIET0 MUpa HA OCHOBAaHMH 3HAHUH 1
OTIBITA, TIOTYYCHHBIX MPH U3YYCHUN XUMHH;

(dbopmupoBaHue y 00yUYarOIIUXCS TYMAaHHUCTUYECKUX OTHOIICHUH, TOHUMAaHUSI IEHHOCTH XUMHYECKIX
3HAHWH JUI BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00pa3HOr0 OBEICHHS B OBITY M TPYAOBOH JIESITEILHOCTH B
IEJISIX COXPAHEHUS CBOETO 3/I0POBBS H OKPY>KAIOLIECH MTPUPOTHON CPEJIbI,

pa3BUTHE MOTHUBAIIUH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA OCHOBE
YCBOEHHUSI O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HATIPABICHHOCTH
JAbHEHIIET0 00yYeHusI.



COILEPKAHHUE YYEBHOI'O INIPEJIMETA

BemecTBo U XUMHYECKAS peaKkuus

[lepnonnueckuii 3axoH. Ileproauueckas cucrema xumudeckux nemeHToB Jl. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUECKUX JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAJIUS,
KaJIbLIUSI U UX COEIMHEHUI B COOTBETCTBHHM C MOJIOKEHHUEM 3JIeMeHTOB B [lepnoanueckoii cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBA3H. TUIIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJIA XUMUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB (MEKIyHAPOIHAS ¥ TPUBUAIBHAS).
XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIINXCS K Pa3IMUYHBIM KJIACCaM HEOPTraHUYECKUX COCAMHEHUH,
TeHETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanus XuMHUECKUX PEaKIIHid 10 Pa3TUIHBIM IMPU3HAKaM (IO YUCITY ¥ COCTaBYy yYaCTBYIOIINX B
pEaKIuu BEIIECTB, IO TEIUIOBOMY 3((EKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMUYECKIX JJIEMEHTOB,
10 00paTUMOCTH, MO YYACTHIO KaTaau3aTopa). JK30- U SHAOTCPMHUUECKUE PEAKIIH, TEPMOXUMHUYECKHIE
ypaBHEHUS.

[TonsiTHE O CKOpOCTH XUMHYECKOH peakiuu. [ToHsTHEe 00 00paTHMBIX H HEOOPATHMBIX XUMHUYECKIX
peakuusx. [IoHsATHE 0 TOMOT€HHBIX M T€TEPOTreHHbIX peakiusax. [[oHATHe 0 XUMHUYECKOM PaBHOBECHH.
dakTophl, BIUSIONINE HA CKOPOCTh XUMUUECKOW PEAKIIMH U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCINTENBEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, FIEKTPOHHBIN OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHNe YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI C UCIIOIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OaraHca.

Teopus 3AEKTPOIUTUYECKON JUCCOIMAIIUHU. DICKTPOJIUTHI M HE- AJEKTPOJIUThI. KaTHOHBI, aHWOHBI.
MexaHu3M IUCCOIMAIIAN BEIIECTB C PA3TMYHBIMHU BUAAMU XUMHYECKOU CBsI3H. CTENeHb JUCCOIHAIIIH.
CusbHBIE U CJTa0bIe DJIEKTPOJIHTHI.

Peakuuu nonHoro oOMeHa. Y cioBus NpOTeKaHUs peaklUuii HOHHOro 0OMeHa, MOJIHbIE U COKPAIlEHHBIE
MOHHBIC YpaBHEHUS peakiuii. CBONCTBA KMCIIOT, OCHOBAHHM M COJICH B CBETE MIPEACTABICHHMN 00
AIEKTPOJIUTUYECKOMN Aucconuannu. KauecTBeHHbIe peakiuyi Ha HOHBIL. [IoHSITHE O THIpOIN3€e COEH.

XHUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJIOB M HEMETAIUIOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIECTB (XJI0pUIa HATPHs),
HCCIJIETIOBaHKNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEeaKIMK OT BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB;
MCCIIEA0BAHUE SJIEKTPOIPOBOJHOCTH PacTBOPOB BELIECTB, IPOLIECCA JUCCOLUALUN KUCIIOT, IIEJI0YEh U COJIer
(BO3MOYKHO HCITOJIb30BAHKE BUJICOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MIPOTEKaHUs peakiuii HoHHOro ooMeHa (oOpa3oBaHHe OCa/iKa, BblAeJICHUE ra3a, 00pa3oBaHUE BOJIbI); OMBITOB,
WUTIOCTPUPYIOMINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHue, peakliuu pa3ioKeHus,
COEJIMHEHUS ); paclio3HaBaHUE HEOPTaHUYECKUX BEUIECTB C MOMOIIbI0 KaYECTBEHHBIX PEaKLUii HA HOHBI,
pelIeHne SKCIEePUMEHTAIbHBIX 3a/1a4.

HeMmeTaabl 1 HX COCIMHCHUHA

OOwas xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTENIEHU OKHCIICHHUS.
Ctpoenue u pusnueckue cBOCTBa NPOCTHIX BEIIECTB — rajIoreHOB. XMMUYECKHE CBOMCTBA HA IPUMEpE
XJiopa (B3aUMOJICHCTBHE C METalJIaMH, HEMETallJIaMH, 11e104aMu). XinopoBoaopo. ConsiHas KUCIIOTa,
XMMHUYECKHE CBOWCTBA, [T0JyuyeHHe, NpuMeHeHue. /leificTBre X10pa u XJI0poBOI0po/ia Ha OpraHu3M
yesoBeKa. BaxkHel1e XJI0pHu/Ibl U UX HAXOXKIEHUE B IPUPO/IE.

OOmas xapakrepucThka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pPHbIE CTEIEHU
OKHCJICHHUS.



CrtpoeHue u pu3ndyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U cepbl. AJITOTPONHbBIE MOJUPUKALINN
KHCJIOPOJIa ¥ CEpbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTpOeHUE, GU3HUUECKUE U XUMHYECKUE
cBoiicTBa. OKCH/IBI CEphl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB. CepHas KUCI0Ta, (pU3NYecKue U
XUMUYECKHE CBOMCTBA (0OIIHE KaK MPEACTaBUTENS Kacca KUCIOT U crienupudecKkre). XuMUIECKHUE
PEaKIMH, JIeXKAIMEe B OCHOBE IPOMBIIIUIEHHOTO crioco0a noyryueHust cepHoil kuciotsl. [lpumenenne. Conu
CEpHOM KHCIIOTBI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. HaxoxaeHnue cepbl M €€ cCOeIMHEHUH B IPUPOJE.
XUMHUECKOe 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSMHEHUSMH cepbl (KUCIOTHBIE T0KIH, 3arpsA3HEHUE
BO3/1yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEeJOTBPAILECHHS.

OO0wast xapakTepucTHKa 371eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCIICHMS.

A30T, pacnpocTpaHeHue B IpUpoOe, pU3HMUecKue U XMMU4eckue cBoiicTBa. Kpyropopot a3ora B mpupose.
AmMMHuak, ero pu3n4ecKkue 1 XMMUUYECKHE CBOMCTBA, MoslydyeHue U npumMeHeHne. Coau aMMOHUS, X
¢bu3nyeckre 1 XMMUYECKHe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHHMsL. A30THast
KHCIIO0Ta, e€ MoyryueHue, Gu3n4eckue 1 XuMUUYecKue cBoiicTBa (001Me Kak MpeIcTaBUTEeNs Kilacca KUCIIOT U
cneuuduyeckue). Mcnoap3oBaHue HUTPATOB U COJICH aMMOHHUS B KAU€CTBE MUHEPATIbHBIX y100pEHUH.
XUMHUUECKOE 3arps3HEHUE OKPYXKatoILeH cpesibl COeTUHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arps3HEHUE
BO3/yXa, IOYBBI U BOJAOEMOB).

docdop, amnorponHsle Moaudukanuu pochopa, pusnueckue U XuMudeckue cBorcTBa. Okcua
docdopa(V) u pochopnas kucinota, pusnueckre 1 XUMHUIECKUE CBOMCTBA, MoyueHue. Vcnonp3oBaHue
¢dochaToB B kKauecTBE MUHEPAIBHBIX Y100PCHUH.

OO6mas xapakrepucThka 31eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIEHU
OKHCJICHHUS.

VYraepon, auloTporHble MOJU(BHUKALIMU, PACHPOCTPAHEHUE B IPUPOJE, (PU3UUECKHE U XUMHUUECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupose. OKCUIbl yriiepoaa, ux Gu3ndeckue 1 XUMUYECKUe
CBOWCTBA, JICIICTBHE HA KHUBBIE OPTaHU3MBI, I0JIyY€HHE U IPUMEHEHUE. DKOJIOTHYECKUE MTPOOIIEMBI,
CBsI3aHHBIE C OKcuoM yriaepona(IV); runoresa rinodaabHOro NOTEMICHUS KIMMAaTa; TapHUKOBBIHN 3 (eKT.
VYronbHas KUCIIOTa U €€ COJH, UX (PU3NYECKUE U XUMHUYECKUE CBOICTBA, MOIyYeHUE U IPUMEHEHHUE.
KavectBenHas peakius Ha KapOoHAT-HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, METHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUAX yriepoaa (MeTaH, 3TaH,
STUJIEH, alleTUJIEH, STaHOJ, INIMLEPHH, YKCyCHasl KucioTa). X coctaB u xumuueckoe crpoenue. Ilonsarue o
OMOJIOTMYECKH BAaXKHBIX BEIIECTBAX: )KHUpax, OelKax, yriaeBoJax — U UX POJIM B )KU3HU YEJIOBEKA.
MatepuanbHOe €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COCIUHEHHM.

Kpemnuuii, ero puznyeckre 1 XMMHUUECKUE CBOMCTBA, OJTy4YeHUE U TpuMeHeHne. CoeTMHeHNsT KPEMHUS B
npupoze. Obue npeacrasnenus 06 okcuae kpemuusi(IV) u kpemuueBoit kuciore. CHIIMKATHL, UX
UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaskHelne cTponTenbHble MaTepHuaibl: KEpaMuKa,
CTEKJIO, IEMEHT, 0eTOH, kene300eToH. [Ipo0iaeMbl 6€30macHOro NCTIONB30BaHUS CTPOUTENBFHBIX MAaTEPHUAIIOB
B [TIOBCETHEBHOM KU3HH.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPTAaHUIECKUX BEIIECTB, CBOUCTB COJISTHOW KHCIIOTHI;
MPOBE/ICHUE KAUECTBEHHBIX PEaKIMil Ha XJIOPHUI-HOHBI M HAOJIOJCHNE TPU3HAKOB UX MPOTEKAHUS; OIBITHI,
oTpakaronme GU3NIeCKre 1 XUMHUECKUE CBOICTBA TaJIOTEHOB M X COCTUHEHUH (BO3ZMOXKHO MCIIOIh30BAHNE
BHJIEOMATEPHAJIOB); 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPHUIOB (TAJIOT€HUIOB); 03HAKOMIJICHHE C 00pa3aMu
cepbl ¥ €€ COeIMHEHUSIMU (BO3MOYXKHO MCITI0JIb30BaHNE BUIEOMATEPHUAJIOB); HaOII0IEHNE IpoLiecca
0o0yrnuBaHus caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHON KUCIOThI; U3yUYEHUE XUMUYECKUX
CBOICTB pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEACHUE KaUeCTBEHHOW peakuy Ha CyJb(aT-uoH u
Ha0JII0/IeHUE MpU3HaKa e€ MPOTEeKaHus; 03HAKOMJIEHHE C (U3NYECKUMU CBOWCTBaMHU a30Ta, (pocopa u ux



coelMHeHUH (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), 00Opa3aMu a30THBIX U (HOCPOPHBIX
yA00peHuii; mojyuyeHue, cooupanue, pacrio3HaBaHUe U U3y4YEHHUE CBOIICTB aMMHaKa; MPOBEACHUE
KauyeCTBEHHBIX peaklUii Ha HOH aMMOHUA U (ocaT-uOoH U U3yUYeHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO (BO3MOKHO HUCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); U3yUYEHHE MOCIICH KPUCTAIUTMIECKUX PEETOK anmasa, rpadura, Qyiepena;
03HAKOMJIEHHE C MPOIIECCOM a/ICOPOIIMU paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM U YCTPONCTBOM
MIPOTUBOTa3a; Moy4eHue, CoOupaHue, pacro3HaBaHrue U U3yUYeHUE CBOWCTB YIJIEKUCIIOrO T'a3a; MpoBeACHNE
KaueCTBEHHBIX peakluii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3y4YEHHE MPU3HAKOB UX MMPOTEKAHMUS,
03HAKOMJICHHE C MPOAYKIHEH CHIIMKATHON MPOMBIIUIEHHOCTH; PEIlIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
«Baxxnele HeMeTaIbl U UX COSAUHEHUSY.

MeTajibl ¥ UX COCIMHCHHUHA

OO61mas xapakTeprucTHKa XUMHUECKHX 2JIEMEHTOB — METaJUIOB Ha OCHOBAHUH WX TOJIOKCHHSI B
[Tepuoanueckoii cucreme xumudeckux ssemMeHToB J1. 1. MenneneeBa u ctpoenus aroMoB. CTpoeHue
MeTaJUI0B. MeTtajuinueckas CBsI3b U METANIMYECKask KPUCTAIUITMYECKAs peIIETKA. DIEKTPOXUMUYECKUN PsiT
HANpsDKEHUH MeTalioB. GU3NYEeCcKUe U XUMUYECKHE CBONCTBA MeTaJIoB. O01IKe CriocoObI MOTyUYeHHS
MeTasuioB. [ToHATHE 0 KOPPO3UM METAJIIIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOppo3uu. CruiaBsl (CTajb,
YyT'YH, JIOPaTIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[lenounble MeTaiIbL: TTONIOKEHUE B [leproanueckoit cucreme xumuyeckux 3yemeHToB /. . Menneneesa;
CTpPOEHHE UX aTOMOB; HaXOXKJIeHUe B pupoje. Puznueckre u XUMUYECKUE CBOMCTBA (Ha MPUMEpPE HATPUS U
kanusi). OKCHJIBI U THAPOKCUABI HATPUS U Kanud. [[puMeHeHre Men0uHbIX METAJIOB U UX COeIUHEHUH.

[[{enouyHo3eMenbHbIE METAUIBI MATHUM U KaJbLUi: 1o0xkeHue B [lepuoanueckoil cucreMe XUMHUYECKUX
aneMeHTOB /[. 1. Menaeneesa; CTpOeHUE UX aTOMOB; HaX0XKAEHUE B Ipupoe. PU3nyecKue 1 XuMHIECKUE
CBOIICTBa MarHus M Kanblus. Baxkueiimume coenHeHus Kanblusl (OKCUI, THAPOKCHU, CONH). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHsI.

AmomuHuil: nonoxenue B [lepuonnueckoii cucreMe xumuyeckux snemeHToB . M. Menpeneesa;
CTpPOEHHE aToMa; HaXOXKJeHUE B mpupoje. Puznyeckrue 1 XUMHUIECKUE CBOWCTBA AMFOMUHMS. AM(OTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCH]IA ATFOMUHHSL.

XKeneso: nonoxenue B [lepuoguueckoii cucreme xummuueckux anemenToB /1. 1. Menneneesa; ctpoenue
aToMma; HaxoxAeHue B mpupoje. Pusnueckue 1 XMMUYECKUEe CBOMCTBA xkene3a. OKCHUIbI, THIPOKCUIBI U COJIH
skenesa(ll) u xeneza(Ill), ux coctas, CBONCTBA U MOJIyYEHHE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C 00pa3liaMyu METAJIOB U CILIABOB, UX (PU3NICCKUMU
CBOMCTBAMH; U3YUEHHUE PE3YJbTATOB KOPPO3UH METAILIOB (BO3MOKHO UCIIOIB30BAHKNE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMO/ICHCTBUS OKCUA KAIIBILIUS U HATPUS C BOJIOW (BO3ZMOYKHO MCTIOIh30BAHUE
BHJIEOMATEPHAJIOB); UCCIEAOBAaHUE CBOMCTB KECTKOM BOJBL; ITpoOLiEcca TOPEHHUS JKelle3a B KUCIOPO/Ie
(BO3MOXHO HCTIOIB30BAHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEAKIUN HA MOHBI
(MarHus, Kanplys, amroMuHuS, nuHKa, xkene3a(ll) u sxxenesa(Ill), mequ(Il)); HabmoneHue u onucaHue
MIPOIIECCOB OKPAITMBAHMS TNIAMEHH MOHAMU HATPUS, KA U KAJIbLHS (BO3MOKHO MCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB); UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U TUAPOKCHU/IA IIMHKA;

PECIICHUC SKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMC «Baxaenme MeTalIbl U1 UX COCIUHCHUA) .
XuMus U OKpy:KamoLas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBhe. bezonacHoe ucnosib30BaHNE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. [lepBas momorp npu
XUMUYECKHUX 0’KOTaxX U OTpaBieHUsIX. OCHOBBI IKOJIOTHYECKON TPaMOTHOCTH. XUMHYECKOE 3arps3HEHNe
OKpY’KaroIIeH cpensl (TpeaesibHas nomyctumas konuentpanus semects — [1JIK). Pons xumuu B pemennn
AKOJIOTHYECKUX TIPOOIEM.



[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MEPEpadbOTKU, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHue 00pa3l0oB MaTepUaJIOB (CTEKIIO, CIUIaBbl METAJIJIOB, IIOJIMMEPHBIE
MaTepHuabl).

MesknpeamMeTHble CBSI3H

Peanm3zarus MeXIpeAMETHBIX CBS3CH MPU U3yUYEHUH XUMHUHU B 9 KJlacce OCYIIECTBIISETCS Uyepe3
MCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK M MIOHATHH, SBIISIOMIUXCS CUCTEMHBIMH IS
OTJICJIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO ITMKJIa. Peann3anus MexXpeIMETHBIX CBSI3eH MPU U3YYCHHUN
XMMHH B 9 KJ1acce OCYIISCTBIIICTCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATHH, TaK
MOHSITHIH, ABJISIONIUXCS CHCTEMHBIMU JJIs OTJICBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re eCTeCTBeHHO-HAYYHbIC TIOHATHS: HAyUHBIH (DAaKT, TUIIOTE3a, 3aKOH, TCOPHSI, aHAIHM3, CHHTE3,
KJIaCCU(UKALUs, TICPUOJTUIHOCTD, HAOJIOICHUE, SKCIIEPUMEHT, MOJICJTUPOBAHUE, H3MEPEHUE, MOJICITb,
SIBIICHUE, TAPHUKOBBINA 3()(HEKT, TEXHOIOTHSI, MATCPHAIBI.

dusnka: MaTepusi, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIIbI, PaTHOAKTUBHOCTH,
MOJICKYJIa, IEKTPHUUECKUH 3apsijl, TPOBOTHUKH, MTOTYIIPOBOJIHUKH, TUIIICKTPUKH, (POTOIJIEMEHT, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, PACTBOP, PACTBOPUMOCTD, KPUCTAJUIMYCSCKAs PEIIETKA,
CIUIaBbl, GU3NYCCKHUE BEIIMYMHBI, CAMHUIBI U3MEPEHUS, KOCMHUECKOE IPOCTPAHCTBO, TUTAHETHI, 3BE3IHI,
Comnnie.

buonorus: ¢porocunres, npixanue, Ouocdepa, IKocucTeMa, MUHEPAIbHbBIE YIOOPEHHSI, MUKPOIIIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAeMbIE, TOTLINBO,
BOJIHBIE PECYPCHI.



ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

I/I3yquHe XMMHH B 9 Ki1acce HaIpaBJICHO HAa JOCTUIKCHUC 06y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCTHBIX

U TIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOI O MpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPaAMMBbI OCHOBHOTO 00IIIET0 00pa30BaHUs JOCTUTAIOTCS B X0OJI€
00y4YeHUs XMMHH B €IUHCTBE YICOHOH M BOCITUTATEILHOU e TeNbHOCTH OpraHu3aiii B COOTBETCTBUHU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMH U 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU, TPUHATHIMU
B 0OIIIECTBE MpaBUIAMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHHUSI, CAMOPA3BUTHS
U COIMATTN3AIH 00yYaIOIIUXCS.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IMaTpuoTHYECKOr0 BOCIMTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAYyYHOMY HaCJIe/IHIO,
MMOHUMaHUS 3HAYCHHS] XUMHYECKOW HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CTIOCOOHOCTH BJIA/ICTh
JIOCTOBEpHOM MH(OpMaIen 0 MepeIoBbIX JOCTHKEHHUSIX U OTKPHITHIX MUPOBOM M OT€YECTBEHHON XHUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIIECTBA;

I'paxnanckoro Bocnutanus

2) MNPEACTABJIICHUA O COMUAJIBHBIX HOpMax U MnpaBujiax MCKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCEC,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, yUeOHO-MCCIIEI0BATENLCKOM, TBOPUECKOH U
APYyrux BUaax ACATCIbHOCTU, TOTOBHOCTH K pa3H006pa3H0ﬁ COBMECTHOM ACATCIIBHOCTH ITPH BBIITIOJTHCHHUN
y‘I€6HBIX, IMO3HAaBAaTCJIbHBIX 3a41a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘I€6HBIX ITIPOCKTOB,
CTPEMJICHUA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIHU B ITPOLECCE ITOH y‘—IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTHU
OLICHUBAThH CBOE MOBEACHHUEC U MMOCTYIIKHU CBOUX TOBapHIHGﬁ C MO3MIIMH HPAaBCTBCHHLIX U IIPABOBBIX HOPM C

Y4ETOM OCO3HAHUS MTOCIENCTBUI MOCTYIIKOB;

[{leHHOCTH HAYYHOTO MO3HAHUA

3) MUPOBO33pEHYECKUX MTPEICTABICHHUI O BEIIECTBE U XUMUYECKOM peakluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOLIUX OCHOBY JJIsi HOHUMAaHUs CYIIHOCTH HAyYHOU
KapTUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3AX
YeJoBeKa C MPUPOIHON CPEIOH, O pOIU XUMHUHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJIY4YeHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOTUMBIX JJIs
00BSICHEHHS HAOJIFOTaEMBIX TIPOIIECCOB U SBIICHUI;

5) mo3HaBaTeNbHON, HHHOPMAITMOHHOW U YUTATEIBCKOM KYJIBTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM TUTEPATYPOil, TOCTYHBIMU TEXHUYECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uaTepeca K 00y4eHHUIO U TO3HAHUIO, TI0003HATENILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHHUIO, TPOEKTHOM U UCCIIEI0BATENbCKON AESITENIHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTH U YPOBHS 00yUYeHUS B JajbHEMIIEM;

®opMupoBaHUsl KYJbTYPbI 310POBbs

7) 0CO3HaHUS IEHHOCTH KU3HU, OTBETCTBEHHOI'O0 OTHOIICHHSI K CBOEMY 37J0POBbIO, YCTAHOBKHU Ha
3[IOPOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEHHSs), HEOOXOIUMOCTH COOTIOACHHMSI MPaBUJI 0€30MaCHOCTH MPU OOpAIlIEHUH C
XUMHYECKUMHU BEUIECTBAMH B ObITY U peaibHOMN KH3HHU;

TpyaoBoro BocnuTaHus
8) uHTEepeca K MPaKTHUECKOMY M3YUYEeHHUIO Ipodeccruii U TpyAa pa3InuHOro poja, yBaKeHHE K TPyAy U



pe3yibTaTamM pr,]lOBOfI JACATCIBHOCTH, B TOM YHCJIC HA OCHOBEC IIPUMCHCHUSA MMPEAMETHBIX 3HAHUH 110 XUMHU,
OCO3HAHHOTO BHIOOPA WHAWBUIYATBHOMN TPAEKTOPUH TPOIOIDKEHUST 00pa30BaHHS C YIETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M TIOTPEOHOCTEH; YCIICIITHOM
poeCCHOHATLHOMN IEATENIFHOCTH B Pa3BUTHS HEOOXOAUMBIX YMEHHIA; TOTOBHOCTD a/IalITHPOBATHCS B
npodeCCHOHATBLHOM cpejie;

IKO0JIOrHIeCKOr0 BOCIIUTAHUSA

9) sKoJOTHYECKH 11e71ecO00Pa3HOT0 OTHOMICHUS K IPUPOC KaK UCTOYHUKY KM3HU Ha 3emiie, OCHOBE &
CyIIECTBOBaHUS, TOHMMaHUS IIEHHOCTH 3JJ0POBOTO U O€30macHOr0 o0pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIECHHUS K COOCTBEHHOMY (DM3MYECKOMY U NICUXUYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTU COOJIIOICHHS
npaBujI 6€30MacHOTO MOBEACHHS P Pa0d0TEe C BEIISCTBAMH, a TAK)KE B CUTYAILUSX, YTPOXKAIOIINX 3I0POBBIO
W >KU3HM JTIOJCH;

10) cnocoOHOCTH MPUMEHSTh 3HAHUS, ITOTy4aeMble TIPH U3YUYCHUH XUMUU, JJIS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpY’Karolen IpUpOIHOM cpeioi, MOBBIIIEHUS YPOBHS YKOJIOTUYECKOH KYIbTYPhl, OCO3HAHUS
r7100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IMyTel UX pelleHus: HOCPEACTBOM METOJIOB XUMUMU;

11) 5K0J0rHYECKOr0 MBIIUICHHSI, yMEHHSI PyKOBOJCTBOBATHCS UM B [T03HABATEIHHON, KOMMYHUKATUBHOMN U
COITMATbHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTaBe meTanpeMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAYUMBIC I (DOPMHUPOBAHUS MHUPOBO33PEHUS
oOmieHayYHbIe TOHATHSA (3aKOH, TEOPHs, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIecC, IKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
ATHX MPEIMETOB POPMHUPOBATH MPEICTABICHUE O LIEJIOCTHOM HAy4YHOU KapTUHE MUPA, U YHUBEPCAIIbHBIC
y4eOHbIe JeicTBU (IT03HABATEIbHBIEC, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), KOTOPHIE 00€CIIeYBAIOT
(dbopMUpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOM
JIeSITCIIbHOCTH.

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS 00pa30BaTEeIbHON MPOTPaMMBI 110 XUMUU OTPAXKAIOT OBJIa/ICHUE

YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU I[eI\/'ICTBI/I}IMI/I, B TOM 4HUCIJIC:

ba30BbIMH JIOrHYeCKHUMH e CTBUAMHU

1) yMeHMEM HCII0JIB30BATh IPUEMBI JIOTHUECKOTO MBILUIEHUS TP OCBOCHUH 3HAHUM: PACKPBIBATh CMBICI
XUMHMUYECKUX MOHATUH (BBIAENIATH X XapaKTEpHbIE IPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
MOHSATHUSMH ), HCIIOJIb30BATh MOHATHUS 7151 0OBSCHEHUS OTJCIBHBIX (DAKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS
U KPUTEPUU JIJIs KITACCH(PHUKAIIMY XUMUYECKUX BELIECTB M XUMHUUECKUX PEAKIIUIA; yCTaHABIUBATH IPHYUHHO-
CJICJICTBEHHBIE CBSI3U MEKIY O0BEKTaMHU M3YUYCHHUS; CTPOUTD JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIE,
JIelyKTUBHBIE, 110 AHAJIOTUH); JEJIaTh BBIBOJBI U 3aKIIOYCHNUS;

2) yMEHHEM NIPUMEHSTH B MPOLIECCE O3HAHUS MOHATUS (MPEAMETHBIE U METAalIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIB3YEMBIE B XUMHH, IPEOOPa30BbIBATh IIUPOKO IPUMEHSIEMbIE B
XMMHUHU MOJETbHBIE TPEICTABICHUS — XUMHUYECKHI 3HAaK (CHMBOJI 2JIEMEHTA), XUMHUYECKas popMmyIia u
ypaBHEHHE XMMUYECKON peaKkIii — MPHU PEIIeHUH Y4eOHO-TI03HABAaTEeNIbHBIX 3a/1a4; ¢ YIYETOM STHX
MO/ICIIBHBIX MPEICTABICHUH BBISBIATH U XapaKTEPU30BaTh CYIIECTBECHHbIEC TPU3HAKH N3Y9aeMbIX OOBEKTOB
— XMMHUYECKHUX BEUIECTB U XMMUUECKHUX PEAKIMii; BBISBIATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEJICTBEHHBIE CBS3M U IPOTUBOPEUNS B U3yUaEMbIX IIPOLIECCaX U ABJICHUIX; IIpeaIaratb KpuTepuu Ass
BBISIBIICHHSI THUX 3aKOHOMEPHOCTEH M TPOTHBOPEUHIL; CAMOCTOATEIBHO BEIOUPATH CIIOCO0 pelIeHus y4eOHOH
3a7a9u (CpaBHUBATH HECKOJIBKO BApUAHTOB PEUICHHUS, BHIOMPATh HanOoIIee MOAXO0 NN C yIETOM

CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB);

ba3oBbIMHU HcCCII€I0BATENLCKUMHU TeHCTBUAMH



3) YMCHHUEM HCIT0JIB30BATh MMOCTABJICHHBIC BOITPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHUA, 4 TAKKC B
Ka4ecTBE OCHOBBI JIJIsl POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

4) npuoOpeTeHue OmbITa MO IUTAHUPOBAHUIO, OPTAaHU3AIMU U MTPOBEACHUIO YYCHHYECKIX KCIIEPIMEHTOB:
yYMEHHE HaOII0IaTh 32 X0JI0M TPOIIecca, CAMOCTOATEIBHO MPOTHO3UPOBATh €TI0 PE3yNbTaT, (HOpMyITUpOBATh
0000IIeHNs ¥ BEIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABIATH OTYET O
MpoJIeTIaHHOM paboTe;

Paboroii ¢ nundpopmanueii

5) ymMeHueM BbIOUpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUIOB U (hopM
MIPEJICTaBICHHUSI, MTOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAYyYHO-MIOMYJISIpHAS JTUTEpaTypa XUMUYECKOTO
coJiepKaHus, CIIpaBOYHbIE TOcOOUs, pecypchl IHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEeHHEM MIPUMEHSITh pa3INuHble METObI M 3alPOCHI IIPH MOMCKE M 0TOOpe nHpopMau u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIIIOJIHEHUSI yU€OHBIX U MMO3HABATENbHBIX 3a/1a4 OIpe-
JENEHHOTO THIIA; IPUOOPETEHUE OMBITa B 00JIACTH HCIIOIb30BaHM HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi1, OBJIAJIEHUE KYJIbTYpPOIl aKTUBHOI'O UCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTUMANBHYIO (OpMY MpeacTaBIeHH MHPOPMAINK U UILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMmmMamMu, IpyrumMu popmMamu rpa@uku 1 UxX
KOMOMHAIIUSIMHU;

7) yMEeHHEM UCIONIb30BaTh U aHAJIM3UPOBATH B Mpoliecce yueOHON U HCCIe0BaATEIbCKOM NeITENbHOCTH
UH(GOPMAILIMIO O BIUSHUU MTPOMBINIJICHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE
OKPYXKaIOIIEH IPUPOIHOU CPElIbL;

YHuBepcaabHbBIMH KOMMYHHUKATUBHBIMH JeHCTBUSIMU

8) yMeHueM 3a7aBaTh BOMPOCHI (B X0J1€ AMATIOTA U/WIH JUCKYCCHH) TIO CYIIECTBY 00CYXIaeMOI TEMBI,
(bopMyIIMpPOBaTh CBOU MPEIOKEHHUS OTHOCUTENIBHO BBIMOJHEHUS TTPEIJIOKEHHON 3a/1a4H;

9) mproOpeTeHue OMbITa MPE3ECHTAIIMH PE3YIHTATOB BBIOJHEHUSI XUMHUUYECKOTO KCIIEPUMEHTA
(;mabopaTopHOro OMmbITa, Ta00PATOPHOM PabOTHI IO UCCIIECOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU [MO3HABATEILHOM U UCCIEI0BATEIbCKOMN
JESITEIbHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB M COTJIACOBAHHUS
no3uIii (00CcyXIeHus, 0OMEH MHCHHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAINS COBMECTHBIX JICHCTBHIA,

OIpeieIeHne KPUTEPUEB TI0 OLIEHKE KaueCTBa BBHITIOJTHEHHOM pabOTHI U JIp.);

YHuBepcaabHBIMH PeryJsSITUBHBIMH el CTBUAMH

11) yMeHneM caMoCTOSITENIEHO ONPEIEIISTh €T 1EATENbHOCTH, IJIAHUPOBATh, OCYILIECTBIISATD,
KOHTPOJIMPOBAThH U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTD, BRIOUPATh Hanboee
3¢ PEeKTUBHBIE CITOCOOBI pelIeHs YIeOHBIX U TTO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIFHO COCTABIIATh MU
KOPPEKTUPOBATh IPEII0KEHHBIN aITOPUTM JIEUCTBUH IIPH BBIIIOJIHEHUH 3aJaHUI C YYETOM IOJIy4ECHUS
HOBBIX 3HAHUH 00 U3ydaeMbIX 00BEKTaX — BEIECTBAX U PEAKIIUAXK; OLICHUBATH COOTBETCTBHE MOTYYSHHOTO
pe3yJibTaTa 3asiBJICHHOMW LIEIH;

12) ymeHuEeM UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMbl€ B YCIOBUH 3aJJaHUH.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeMeTHBIX Pe3yIbTaTOB IO OCBOCHUIO 003aTEILHOTO COACPIKAHMUS, YCTAHOBIEHHOTO JJaHHOU
MIPUMEPHOI pabouei mporpaMmMoil, BBIJICTSIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHUSI U
CIOCOOBI ACUCTBHIA, CTICTIU(PUICCKIE TSI PEAMETHON 00J1acTH « XUMUS», BUJIBI IEATEITHHOCTH TI0
MOJTyYCHUIO0 HOBOTO 3HAHMSI, €70 HHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U

HOBBIX CUTyallUsIX.



[IpeameTHBIE pe3yabTaThl MPEACTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Y OOYYAFOIIIMXCS CIETYFOIIIX
YMEHUM:

1) packpvieamsv cmblci OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUECKHUI 3JIEMEHT, aTOM, MOJIEKYJla, HOH,
KaTUOH, aHWOH, ITPOCTOE BELIECTBO, CIOAKHOE BEIIECTBO, BAJIECHTHOCTb, JIEKTPOOTPULIATEIILHOCTh, CTENICHB
OKHCJICHUS, XUMUYECKasl PEaKIIHsl, XHMUYECKasl CBSI3b, TEIUIOBOM 2P (EKT peaKIuu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOP; IIEKTPOIHTHI, HEAIEKTPOIUTHI, TCKTPOJUTHUECKAS TUCCOIUAIINS, PEAKIIN HOHHOTO 0OMEHa,
KaTain3aTop, XUMHYECKOE paBHOBECHE, 00paTUMbIC U HEOOpATUMBIE PEaKITUH, OKUCITUTEIIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUH, OKUCIUTEh, BOCCTAHOBUTEIb, OKHCJICHUE U BOCCTAHOBJICHUE, aJIJIOTPOIIHS,
aM(pOTEPHOCTh, XUMUYECKAs CBSA3h (KOBAJICHTHAsI, HOHHAS, METAJUTMUECKas ), KpUCTAINYECKAs pEIIETKa,
KOpPPO3HUsI METAJIJIOB, CIUJIABbl; CKOPOCTh XUMUYECKOW PEAKIIUH, MPEICIbHO TOMYyCTUMAas KOHIICHTpaIUs
(ITIK) BemecTBa;

2) unnrocmpuposans B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TOHITHH (CM. T1. 1) ¥ IPUMEHATH 3TH TTOHATHUS
MIpY ONIMCAHUU BEILIECTB U UX MIPEBPAICHUI;

3) ucnonv3oéams XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHs (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX
peaxkiuu;

4) onpeoensims BAICHTHOCTb U CTENIEHb OKUCICHUS XUMHUYCCKUX DJIEMEHTOB B COCIMHEHUSX PA3IUIHOTO
COCTaBa; MPUHAATIC)KHOCTH BEIIECTB K OMPEACIEHHOMY KIIACCy COeIUHEHUH Mo (opMyIaM; BUI XMMHYECKOI
CBs3M (KOBaJICHTHAsI, MOHHASI, METAJITUYECKas) B HEOPraHMUECKUX COSTUHEHHSIX; 3aps] MOHA TI0 XUMHUUYECKOI
dbopMmyIie; XxapakTep cpebl B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX COSAMHEHUMN, THIT KPUCTAILITUIECKON
PEIETKA KOHKPETHOTO BEIIECTBA;

5) packpuvieams cmbicn lleprnoauyeckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATh €r0 NOHUMAaHUE:!
OMHCHIBATh U XapaKTepru30oBaTh TabmuuHyto hopmy lleproanyeckoil cucTeMbl XUMHUYECKHX JIEMEHTOB:
pa3inyaTh NOHATHUSA «TJaBHas noAarpymma (A-rpymnmna)» u «mobouyHas noarpymnmna (b-rpymnma)y, Mansie u
0oJIbIIIe IEPUOIBI; COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B IEPUOAMYECKOM TaOHIIe, C YUCIOBBIMU
XapaKTepUCTHKAaMU CTPOCHUS aTOMOB XMMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsif sijipa, 0011ee Ynucio
AIIEKTPOHOB U PaCIIpeieNICHUE UX TI0 DJIEKTPOHHBIM CIIOSIM); OOBSICHITH 00II[Ee 3aKOHOMEPHOCTHU B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IIpeiesiax MalblX NEPUOJOB U IJIaBHBIX MOJATPYII C
Y4E€TOM CTPOCHUS UX aTOMOB;

6) rraccuguyuposams XUMUYECKUE IIEMEHTHI; HEOPTAaHMUECKHE BEIIECTBA; XUMUYECKUE peakiuu (1o
YHCITy U COCTaBY YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEILIOBOMY 3P PEKTY, M0 M3MEHEHHIO CTETICHEH
OKHUCIICHUSI XUMUYECKHUX HJIIEMEHTOB);

7) xapaxmepuzogams (OTMHUCHIBATH) O0IINE U CTIENU(DUIECKIE XUMUYECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPIK/Iast ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUUYECKUX PEAKIIUI;

8) cocmaename ypaBHEHUSI SJIEKTPOJIMTUUECKOM TUCCOIUAILIMN KUCIIOT, IIEJI0UeH U COJICH; MOJTHBIC U
COKpAILLEHHBIE YPAaBHEHUS PEAKIIMI HOHHOTO 0OMEHA; ypaBHEHHUS PEAKLUil, TOATBEPKAAIOIINX
CYLIECTBOBAHME T'€HETUYECKOM CBS3U MEXY BELIECTBAMHU PA3JIMYHBIX KIIACCOB;

9) packpvieame cywHocms OKACTUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEACTBOM COCTABIICHUS
AJICKTPOHHOTO OallaHCa 3TUX PEaKInii;

10) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH TPOTEKAHUS
XUMUYECKUX TPEBPAIICHUMA B PA3JIMYHBIX YCIOBHSIX;

11) sbruucisims OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa TI0 POopMYyJie COSUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
Pacy€THI 10 YPABHEHHUIO XUMUYECKOM peaKIuu;

12) credosams nipaBuiiaM MOJTH30BAHUSI XUMUUYECKOU TTOCY 10 U JIA0OPATOPHBIM 000PYAOBaHUEM, a TAKKE
mpaBuiaM oOpaIeHus ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMH 1O BBITTOJTHEHHIO J1a00OpaTOPHBIX



XUMHUYECKHX OITBITOB IO IMOJTYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

13) nposooums peaxkiym, NOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTAaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM TTyTEM XJIOpHI-, OpOMUI-, HOAKUI-, KapOoHaT-, (hochat-, CHIIMKAT-, CyIb(dat-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHUS 1 MOHBI H3YYCHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMYECKUX
BEIIIECTB;

14) npumensmes OCHOBHBIE OTIEPAIIMN MBICIIUTEIILHON ACATEIPHOCTA — aHAIN3 U CUHTE3, CPAaBHEHHE,
000011IeHNE, CHCTEeMAaTH3AIHNIO, BEISIBICHUE IPHYNHHO-CIICICTBEHHBIX CBS3EH — JUISl U3YYCHUS CBOHCTB
BEIIECTB M XUMHUYECKUX PEAKIMi; €CTECTBEHHO-HAYYHbIC METO/IbI TO3HAHUS — HAOJIOJICHHE, H3MEPEHHE,
MO/JICIIMPOBAHUE, IKCTICPUMEHT (pealIbHBIA ¥ MBICIICHHBIH ).



TEMATHUYECKOE IIJIAHUPOBAHHUE

Ne | HaumeHoBaHHe pa3/ieioB H KomnuecTBo yacoB Jlata Buabl gesiTeIbHOCTH Buasl, DJieKTpoHHBIe (1IH(PPOBLIE)
n/n | TeM NporpamMmsl H3Yy4eHHsI ¢opmbl obpa3oBaTejibHbIe pecypchl
BCEr0 | KOHTPO/IbHBIE | IPAKTHYECKHE KOHTPOJISt
padoThI padoTbl

Paznen 1. BemecTBo M XUMHYeCKHe PeaKIMH

1.1. | IToBTOpEHUE U yrirydaeHne 5 0 0 03.09.2022 | OmnrchiBaTh 00LIME XUMUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KIIACCOB, TectupoBanue; | http://schoolbase.ru/articles/items/ximiya.
3HAHUI OCHOBHBIX pa3/1eJIoB 17.09.2022 | moaTBepIKaaTh CBOMCTBA MPHUMEPAMU MOJICKYJISIPHBIX YPABHEHUIH XUMHYECKUX Bceepoccuiickuil nkoabpHbIN opTai co
Kypca 8 kiacca Ppeaxiuii; CCBUTIKaMH Ha 00pa30BaTe/IbHbIC CANThI

10 XMMHH.

1.2. | OcHOBHBIE 3AKOHOMEPHOCTH 4 0 0 19.09.2022 | KnaccupuuupoBaTh XUMHYECKHE PEAKIIUHN 110 Pa3IMYHBIM IPU3HAKAM; Iucemennbiid | http://chemistry-

XHMHYECKUX peaKuuii 01.10.2022 KOHTPOJIB; chemists.com/index.html. DnekTpoHHbIi
JKypHaIT « XUMUKH
U XUMUS», B KOTOPOM IIPEICTaBIICHBI
OIIBITHI 10 XUMHUH M 3aHUMATEIbHAs
uH(pOpMalLYs, HO3BOJISIOIIUE YBIEYb
YUEHHKOB 3KCIIEPUMEHTAILHON YaCTbIO
npeaMeTa.

1.3. | DaekTpoauTHYecKas 8 1 1 03.10.2022 | CocraBisTh ypaBHECHHUS AUCCOLMALMN KUCIIOT, IENOYEH U COJICH, TOHBIC U TTucemennbiid | http://schoolbase.ru/articles/items/ximiya.
aucconuanus. XuMuyeckue 29.10.2022 | cokpamiéHHbIC HOHHBIC YPAaBHEHHUS XUMHYECKHX PEaKIMii HOHHOTO 0OMeHa; KOHTPOJIb; Bceepoccuiickuii IIKONBHBIH OpTa CO
peakumMu B pacTBOpax CCBHIJIKaM1 Ha 00pa30BaTeNIbHbIC CANUTHI

10 XUMUH.
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Paznen 2. HemeTa/uibl M HX coeTHHEHUS

2.1. | Obmas xapakTepucTHKA 4 0 1 12.11.2022 | Xapakrepu3oBaTh pU3HIECKHE U XUMUYECKUE CBOHCTBA MPOCTHIX BELIECTB Tectuposanue; | . http://c-books.narod.ru. BceBozmosknas
XHMHMYECKHX 3J1eMeHTOB 21.11.2022 | ramoreHoB (Ha MpUMepe XJI0pa) U CIOKHBIX BEIIECTB (XJIOPOBOAOPOAA, XJIOPUAA JUTEpaTypa Mo XUuMHH.

VIIA-rpynnsl. I'ajiorensi HATpHUs), CIIOCOOBI UX TOIYUYCHUS, TPUMEHECHHE W 3HAYCHUE B IPUPOJIC U JKU3HU
YeJI0BEKa;

2.2. | Odmas xapaKTepuCTHKA 5 0 0 26.11.2022 | XapakTepu3oBarh (HU3MUECKHE U XUMHYECKHE CBOMCTBA POCTOro BeulecTBa cepsl | Tectuposanue; | http://c-books.narod.ru. BceBozmorkHast
XHMHYEeCKHX dj1eMeHToB VIA- 10.12.2022 | u e€ coenuHeHuit (cepoBOIOPO/Ia, OKCHIOB CEPhI, CEPHON KUCIIOTHI, CYJIb(aToB), JITEpaTypa 1o XUuMHH.
rpynnsl. Cepa u eé CIOCOOBI UX TOYYCHUs], IPUMEHEHUE U 3HAYCHUE B IPHPOJIC M )KU3HHU YCIIOBEKA;
coOeMHEHUs

2.3. | O0mas xapaKTepucTHKA 7 0 1 12.12.2022 | Xapakrepu3oBaTh (pU3HYECKHE U XMMUYECKUE CBOWCTBA MPOCTHIX BelecTB azota u | Tectuposanue; | http://c-books.narod.ru. BceBo3moxnas
XHMHYEeCKHX 3/1eMeHTOB VA- 14.01.2023 | dochopa u ux coeanHEHMI (aMMHaKa, coJIeii aMMOHUSI, a30THON KUCIIOTHI, JUTEpaTypa Mo XUMHUH.
rpynnsi. A3ot, ¢pocdop n ux HUTpaToB, okcuaa Gpochopa(V) u pocdopHoii kucnotsl, hocdaTos), ciocods! nx
coOeJMHEeHUsI MOJTy4YeHHs], IPUMEHEHHE U 3HAYCHHE B IIPUPOJE U JKU3HH YEITIOBEKa,

2.4. | Obdmas xapakTepucTHKA 8 1 2 16.01.2023 | XapakTepu3oBath GpU3NUECKHUE U XUMUYECKHE CBOMCTBA IPOCTHIX BEILECTB Tectuposanue; | http://c-books.narod.ru. BceBozmorxknast

XHMHYECKHUX J1eMeHToB IVA- 11.02.2023 | yriaepoja v KpEMHHUS U UX COEIUHEHUH (OKCHIOB YIJIEPOa, YrOJIbHOI KHCIIOTHI, JIUTEpaTypa Mo XMMHUH.
TpyIIIbI. KapOOHATOB, OKCH/IA KPEMHHUSI, KDEMHHEBOM KUCIIOTBI, CUIIMKATOB), CIIOCOOBI UX
Yriiepoa u KpeMHHii U HX MOJIy4€HUs, IPUMEHEHUE U 3HAYEHUE B IIPUPOJIE U KU3HU YEITOBEKA;
cOeJMHEeHUs
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Paznen 3. MeraJ/uibl M MX COeTMHEHUSI




3.1. | Ofmue cBOMCTBA METALIIOB 4 13.02.2023 | Xapakrepu30BaTh CTPOCHHE METAILIOB, 00LIUE (PU3UUECKHE U XMMUYECKUE Ycrblit http://schoolbase.ru/articles/items/ximiya.
25.02.2023 | cBoiicTBa METAILIOB; oIpoc; Bceepoccuiickuii IKONBHBIN OpTa CO
CCBhIJIKaMU Ha 00pa30BaTEeIbHbIE CANTHI
110 XUMHH.
3.2. | BaxkHeiiimme MeTaJJIbl H UX 16 27.02.2023 | XapakTepu3oBaTh HU3NUECKHE U XUMHYECKHE CBOMCTBA POCTHIX BEIECTB TecrupoBanue; | http://www.prosv.ru/. Ilocobus mmst
coeIMHEHUA 06.05.2023 | MeTaI0B M MX COeqMHEHHH (OKCUIOB, THAPOKCHIOB, COJIEIT), CIIOCOOBI HX Y4YaIuXcsl, B TOM YHCIIE JUISl TIOrOTOBKH
TOJTy4€HHsI, IPUMEHEHNE U 3HaYeHHE B IPUPOJIC U KU3HU YETOBEKa; k urorosoit arrectarmu (OI'D u EI'D),
METOUYECKHE TI0COOHS ISl yauTenei,
Hay4HO-TIOMYJIIpHAs JIATepaTypa 110
XHMUH.
Hroro no paszzeny: 20
Paznen 4. Xumus u okpy:kaomas cpeaa
4.1. | BemiecTBa 1 MaTepHAJIbI B 3 13.05.2023 | XapakTepu3oBaTh poJib XMMHH B Pa3IMUHbBIX cepax AesITeIbHOCTH JTIOACH, VYcerubrit http://www .hij.ru. XKypnan «Xumus u
JKU3HU YesI0BeKa 20.05.2023 | ocHOBHBIC BELIECTBA i MAaTEPUAIIbL, IPUMECHSACMBIC B )KU3HU COBPEMEHHOTO orpoc; JKHU3HBY» 3aHUMATEIbHO PACCKA3bIBACT
YeJI0BeKa; 000 BCEM HHTEPECHOM, UTO HPOUCXOIUT
B HayKe H MUPE, B KOTOPOM MBI KHBEM.
HWroro no pasaeny: 3
PesepsHoe Bpemst 4
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




IHHOYPOYHOE IIVTAHUPOBAHHUE

Tema ypoka

KoanuyecTBO 4acos

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTHYeCKue
padoThI

Jara
U3ydeHust

Buapbl,

$hopmbi
KOHTPOJIfA

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIICCTB
(MexmayHapoHas U
TpUBUAJIbHAS )

0

0

03.09.2022

TectupoBanue;

[Iepnoanueckuii 3aK0H.
[Iepnoanueckas cucrema
XUMHNYCCKUX 3JICMCHTOB

1. Y. Menneneesa. CtpoeHue

aTOMOB

05.09.2022

[IucbMeHHBIH

KOHTPOJIb;

3aKOHOMEPHOCTHU B
U3MEHEHUU CBOUCTB
XMMHYECKHX IJIEMEHTOB
NIEPBBIX TPEX NIEPHOJOB,
KaJIusl, KaldbLus U UX
COEJIMHEHUI B COOTBETCTBHH C
II0JIO)KEHHEM B
MEPUOJNYECKON CUCTEME U
CTPOEHHEM aTOMOB

10.09.2022

IIuceMeHHBIH
KOHTPOJIb;

XUMHUYeCKre CBOMCTBA
BEIIECTB, OTHOCAIIUXCS K
pa3IMYHBIM KJaccam
HEOPTraHUYECKUX COCAMHEHUH,
HMX FeHEeTHYECKas CBsA3b

12.09.2022

TectupoBanue;

CrpoeHue BelecTBa: BUbI
XUMHYECKOM CBSI3H. THIIBI
KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB
BEIL[ECTBA OT TUIA
KPUCTAJUIMYECKON PELIETKU

17.09.2022

TectupoBanue;




Knaccudukanus Xumuaeckux
peaKkui 1o pa3InyHbIM
Ipu3HaKaM (1o YuciIy U
COCTaBY YYaCTBYIOIIUX B
peaKkLuu BELIECTB, 10
TETIOBOMY 3P PEKTY, MO
U3MEHEHUIO CTEIICHEN
OKHCIICHUS XUMUYECKHIX
3JIEMEHTOB, 110 OOPATUMOCTH,
10 YYaCTHIO KaTalIn3aTopa).
DK30- U SHI0TEPMUYECKUE
peakuuu, TepPMOXUMUYECKIE

YpaBHEHUS

19.09.2022

[IuceMeHHBIH

KOHTpOJIb;

[TonsTHe o ckopocTH
XUMHUYECKON peaKiltu.
[ToHsITHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEaKIIHSIX.
@DakTopHI, BIUSIONINE HA
CKOPOCTh XUMHUUYECKOU
peaxkuu

24.09.2022

[TuceMeHHEbINi
KOHTPOJIb;

[TonsiTrie 06 0OpaTUMBIX U
HeOoOpaTHUMbIX XUMHUYECKHUX
peakuusx. [lonstue o

XUMHYCCKOM paBHOBECUU

26.09.2022

TectupoBanue;

q)aKTOpLI, BJIMAOIIMUC HA
CMCIICHUEC XUMHUYCCKOT'O

paBHOBECHS

01.10.2022

YcTHBIN
ompoc;

10.

MexaHnu3M OKHCIIHTEIIHFHO-
BOCCTAHOBUTEIILHBIX PEAKITHil
(271eKTpOHHBIN OamaHc
OKHCJIUTELHO-
BOCCTAHOBUTEIHLHOMN PEaKITHH)

03.10.2022

TectupoBanue;

11.

Teopus 2IEKTPOIIUTUUECKON
JUCCOLMAIMU. DIIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI,
aHUOHBL. MexaHu3M
JIUCCOLIMAIIMH BEIIECTB C
Pa3IUYHbIMU BUAAMHU

XUMHUYECKON CBA3U

08.10.2022

IIucbMeHHBIH

KOHTpOJIb;

12.

CreneHpb QUCCOLUALNH.
CuipHBIE U clTa0ble
3JEKTPOJIUTHI

10.10.2022

TectupoBanue;




13. | Peakiuu noHHOr0 0OOMEHA, 15.10.2022 | IITncbMeHHBIN
YCJIOBHSI MX MTPOTEKAHUSI. KOHTpOJIb;
HoHHbIe ypaBHEHMS peakuui

14. | Xumuueckue CBOMCTBA KUCIOT 17.10.2022 | TectupoBaHue;
B CBETE MpEICTaBICHUN 00
BJIEKTPOJTUTUYECKON
JUCCOLMAIIUT

15. | XuMuueckue cBoiCcTBa 22.10.2022 | TectupoBaHue;
OCHOBAaHHH B CBETE
peCTaBIeHUN 00
BJIEKTPOJIUTUYECKON
JTUCCOITAIINT

16. | Xumuyeckue cBOMCTBA coei 24.10.2022 | TectupoBaHue;
B CBETE MpeCTaBlIeHUN 00
ANEKTPOIIUTUYECKOM
JUCCOLIUAITTT

17. | IloHsiTHE O TUAPOIU3E COJICH 29.10.2022 | ITucsmeHHbI#I

KOHTPOJIb;

18. | KauecTBeHHbIE peaklUy Ha 12.11.2022 | IInceMeHHBIN
KaTHOHBI U aHHOHBI KOHTpOJIb;

19. | IIpaktuueckast pabora Nel. 14.11.2022 | ITpakTrueckas
Pemenue pabora;
IKCTIEPUMEHTAIIBHBIX 3a7a4 110
TeMe "DNeKTpOoIuTHYECKas
nuccoryanus"”

20. | Ypoxk 0600meHus u 19.11.2022 | TectupoBaHue;
CHUCTeMaTU3aluU 3HAHUI

21. | Ypok KOHTpPOJIA 3HAHUI 21.11.2022 | KouTponbHas

pabora;

22. | Obmas xapakTepucTHKa 26.11.2022 | TectupoBaHue;

rasioreHoB. OCOOCHHOCTH
CTPOCHHUSI ATOMOB ITUX
3JIEMEHTOB, XapaKTepPHBIE JIJIst
HUX CTETICHU OKUCJICHHUS.
Crpoenue u Gpusnueckne
CBOICTBA MPOCTHIX BEIIECTB
— TaJIOT€HOB. XUMUYECKHUE
CBOICTBa Ha MPUMEPE XJIOpa
(B3auMozelicTBHE C
MeTaJlaMH, HEeMEeTaJJIaMu,

HIeJI04aMHu)




23.

XnopoBogopoa. ConsiHas
KHCJIOTa, XMMUUYECKHE
CBOMCTBA, MTOJIyYECHHUE,
npuMmeHeHue. KauectBeHHast

peaKknysd Ha XJIOPUA-UOHBI

28.11.2022

[IuceMeHHBIH

KOHTpOJIb;

24.

dusnonornueckoe IeUcTBHE
XJIOpa M XJIOPOBOAOPO/1a Ha
OpraHU3M YeJIOBEKa.
Baxwueiiume Xaopuabl U UX
HaXOXKJIEHUE B MPUPOJIC

03.12.2022

VY cTHEIN
OTIpoc;

25.

[IpaxTuyeckast padora Ne2.
[Tonmydyenue consiHON KUCIOTHI,
W3Yy4EHHE €€ CBOMCTB

05.12.2022

[IpakTnueckas
pabora;

26.

Pemenue 3amau Ha
BBIYUCJICHUA 110 YPABHCHUSAM
XUMHNYCCKHUX peaKI.[PIIZ, cClIn
OIWH pCarcHT 1aH B H30BITKE

10.12.2022

[TucemeHHbIi
KOHTPOJIb;

27.

OO61as xapakTepuCcTHKa
anemeHToB VIA-rpynmsl.
Oco0eHHOCTH CTPOCHUS
aTOMOB ATHX JIEMEHTOB,
XapaKTCPHBIC I HUX
CTCIICHU OKHCJICHUA.
CrtpoeHue u pusnyeckue
CBOICTBA MPOCTHIX BEUIECTB -
KHUCJIOPOJA U CEpBI.
AnnorponHsle MOAU(pUKALIUN
KHUCJIOPOJA U CEpBHI.
XUMHUYECKUE CBOMCTBA CEPhI

12.12.2022

VY cTHBIN

OTIpocC;

28.

CepoBoa0opo1, CTPOCHUE,
¢bu3nvecKkue 1 XUMHYECKHUE

CBOMCTBA

17.12.2022

TectupoBanue;

29.

OKCI/I,I[BI CCPbI KaK
MMpeACTAaBUTCIIN KHCIIOTHBIX
OKCHIOB. CepHI/ICTaﬂ KHCJIOTa

19.12.2022

Y cTHRIN
OTIpOC;

30.

CepHas xkucnota, pu3ndeckue
Y XMMHYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENS
KJ1acca KUCJIOT U
cnenupuveckue),
npumeHenue. Conu cepHoit
KHCJIOTHI, KaUeCTBEHHAS

peakuus Ha cyiab(paT-uoH

24.12.2022

[IucbMeHHBIH

KOHTpOJIb;




31.

Xumudeckue pCaKiuu,
JCXKamue B OCHOBC
IMPOMBIIIJIICHHOI'O crocoba
IMOJIY4YCHUSA CCpHOfI KHCJIOTHI.
Pemenue 3amau Ha
HaxXOXIACHHUC MacCoOBOM JOJIN
BbIXO/Jla IMPOAYKTA pCaKIIUn

09.01.2023

I[TuceMeHHEbIi
KOHTPOJIb;

32.

Haxoxnenue cepsl u €€
COCIMHEHUH B IPUPOJIE.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIIe Cpeasbl
COCTMHCHHSIMU CEPBI
(KUCTIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CITIOCOOBI €ro
MPEIOTBPAIICHUS

14.01.2023

YcTHBIN

OT1Ipoc;

33.

OO01mmas xapakTepucTHKa
3JIEMEHTOB V A-TpyIIIbl.
OcoOeHHOCTH CTPOCHUS
aTOMOB 3THX JIEMEHTOB,
XapaKTepHBIC I HUX
CTEIICHH OKHUCICHHUS. A30T,
pacnpocTpaHEHUE B IPUPOJIE,
(u3nUecKre U XUMUICCKUE
cBoiictBa. Kpyrosopor azora B
pupoe

16.01.2023

YcTHBIN
ompoc;

34.

AmMMuak, ero pusnyeckue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHUE U IPUMEHEHHE.
Conu aMMOHHS, HX
(hbU3MYECKre U XMMUYECKHE
CBOKMCTBA, IPUMEHEHHE.
KauecTBennas peakuus Ha
MOHBI aMMOHHS

21.01.2023

TectupoBanue;




35.

[IpakTuyeckas padora Ne3.
[Tonyuyenue ammuaxa,

HU3y4YEHHUE €ro CBOMCTB

23.01.2023

IIpaxTrueckas
pabora;

36.

A3oTHas KHUCI0Ta, €€
¢busnvecKkre 1 XUMHYECKHUE
CBoOMCTBa (00MIMEe KaK
NpeICTaBUTENIS KiIacca KUCIIOT
u cnenuduueckue). Hurpare

28.01.2023

TectupoBanue;

37.

Hcnonp3oBanyve HUTPATOB U
COJIEH aMMOHHS B Ka4ECTBE
MHUHEPAJIbHBIX YA00pEHHA.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKAaIoIEeH Cpeabl
COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/1yXa, TOYBbI
1 BOJJOEMOB)

30.01.2023

[IucbMeHHBIH

KOHTpOJIb;

38.

®docdop, anmoTpomnHbIe
Moauduxammu gocdopa,
(u3nuecKrue U XUMUYECKUE
CBOMCTBA

04.02.2023

TectupoBanue;

39.

Oxkcun pochopa(V) u
tdhocdhopnas xkucmnora,
(1)I/ISI/I'-IGCKI/I€ U XUMHUYCCKHUC
CBOICTBA, MTOJTYyYCHHUE.
KauecTBenHnas peakuus Ha
dhocdar-noHsI

06.02.2023

[TuceMeHHBIH

KOHTPOJIb;

40.

Hcnons3oBanue gochaTo B
KayecTBe MUHEPAJIbHBIX
ynoOpeHuit. 3arps3HeHHE
MPUPOIHBIX BOJOEMOB
dbocharamu

11.02.2023

YcTHBIN

OT1poc;

41.

VYriepon, auIoTpOIHbIe
MOAM(UKALIHH,
pacrnpocTpaHeHHUE B PUPOJIE,
(u3HYECKre U XUMUYCCKUE
CBOMCTBa. AJCOpOLIHSL.
Kpyrooport yriepona B
IpPHUPOJIC

13.02.2023

Y cTHRIN
OTIpOC;




42.

Oxcupapl yraepoaa, ux
¢busnyecKkue 1 XUMHYECKHUE
CBOWCTBA, (pu3nonornyeckoe
JIEHCTBHE HA KUBbIE
OpTaHU3MBl, IOJTYYECHUE U
IIPUMEHEHHE. DKOJIOTUYECKHE
poOIeMBI, CBSI3aHHBIE C
okcuaom yriepoaa(I1V);
THIIOTE3a TII00AIBHOTO
MOTEIUICHUS KIINMATa;

HNapHUKOBBIHN 3 ekt

18.02.2023

[IuceMeHHBIH

KOHTpOJIb;

43.

VrojbHas KACIOTa U €€ COJIH,
X PU3NYECKUEC ¥ XUMUYECKHE
CBOIICTBa, MOJIyYeHUE U
npumeHeHue. KauecTBeHHast
peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, MEAHIIMHE,
MPOMBIIIIEHHOCTH, CEThCKOM
XO3SUCTBE

20.02.2023

[TnceMeHHEbIi
KOHTPOJIb;

44,

[TpakTuueckas pabora Ne4.
[Tonyuenune yriaekucioro rasa.
KauectBenHnas peakuus Ha
KapOOHaT-NOH

25.02.2023

[IpakTnueckas
pabora;

45.

[lepBoHauUaNbHBIC TOHATHUS 00
OpPraHUYECKUX BEIIECTBAX KaK
0 COCTMHCHUSAX yTIIepoia:
0COOEHHOCTH COCTaBa U
CTPOCHUS

27.02.2023

YcTHBIN
0mpoc;

46.

ITonsaTue 0 OMOIOTHYECKHU
BaYKHBIX BEIIIECTBAX: JKHPaX,
OesKax, yrieBojax.
MatepuaabHOe €MHCTBO
OpPTaHHYECKUX H
HEOPraHWYECKUX COCAMHECHUN

04.03.2023

Y cTHERIN
OTIpoc;

47.

Kpemnuuid, ero ¢puzndeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHUE B
anexTponnke. CoequHeHUs
KPEMHHSI B IPUPOJIC

06.03.2023

TectupoBanue;




48.

OO6ume npeacraBaeHust 00
okcuze kpemuusa(IV) u
KPEMHHEBOM KUCIIOTE.
CunkaThl, X UCTIOIB30BAHUEC
B OBITY, MEUIIMHE,

MNPOMBINIJICHHOCTH

11.03.2023

[IuceMeHHBIH

KOHTpOJIb;

49.

Baxxneliye cTpouTebHbIC
MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OETOH,
*kene300eToH. [IpobaemMbr
0€30MaCHOT0 MCITOJIb30BaAHHMS
CTPOMTENIBHBIX MaTEPHAJIOB B
TIOBCEHEBHOM KU3HU

13.03.2023

Y cTHRIN
OTIpoC;

50.

[IpakTuyeckas padora Ne 5.
Pemenne
SKCTIIEPUMEHTAIIBHBIX 3a7a4 110
TeMe «BaxkHeimmue

HEMCTAJJIBI U UX COCAUHCHUA»

18.03.2023

[IpakTnueckas
pabora;

51.

Ypok 0600611eHus u
cUCTEMaTH3alluy 3HAaHHUI

20.03.2023

TectupoBanue;

52.

Ypok KOHTPOJIA 3HAHUI

25.03.2023

KoHntponbnas
pabora;

53.

OOm1ast xapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
METaJIJIOB HA OCHOBAHUU UX
TIIOJIOXKEHUS B IIEPUOANYECKON
CUCTEME XMMHUYECKHUX
anemenToB [. 1. Meneneenra
U cTpoeHus aToMoB. CTpoeHue
MeTauioB. Meraydeckas
CBSA3b U METAJNINYECKAst

KpUCTAJUIMYECKas PEeIIETKa

03.04.2023

VY cTHBIN
Ompoc;

54.

DIIEKTPOXUMHUYECKUH Psif
HaNpsHKEHUN METaJuIoB.
Ou3nyecKkue 1 XUMHUIECKHe
cBoiicTBa MetaiioB. Obmue
CIOCOObI OTYUYEHUS
METAJIJIOB

08.04.2023

[TnceMeHHEbIi
KOHTPOJIb;

55.

[TonsiTHe 0 KOppO3UN
METAJUIOB U OCHOBHBIE
CIOCOOBI 3aLIUTHI OT
KOppO3uu

10.04.2023

YcTHBIN

OTIpoc;




56.

Crnnasel (cTalib, 4yryH,
TIOPAIFOMHUHHUIA, OpOH3a), UX
MIPUMEHEHHE B OBITY U

NPOMBINIJICHHOCTH

15.04.2023

YcTHBIN
0npoc;

57.

Illenoynbie METAJIIBI.
[TonoxeHue B nepuOANIECKON
CHCTEME XUMHYECKUX
snemenToB 1. Y. Menaeneena,
CTPOCHHE aTOMOB.
Haxosxnenue B nmpupoe.
dusnueckre 1 XUMUYECKHE
CBOMCTBA (Ha IPUMEPE HATPHUS
u xanus). OKCHIbI 1
TUAPOKCHJIBI HATPHSI M KaJTHSI.
[IpuMeHeHHe mEenoYHbIX
METAJIOB K UX COEIUHEHUH

17.04.2023

TectupoBanue;

58.

IIemouno3eMeIbHbIC METAIIBI
MAarHvil U KaJbIUi, CTPOCHUE
atomoB. [TosoxxeHue B
IIEPUOIUYECKON CHCTEME
XUMHUYECKHX djieMeHToB 1. 1.
Menneneena. Haxoxxnenue B
npupoje. Pusznyeckue u
XHMHYCSCKHE CBOMCTBA.
Baxnenmme coemmHeHNS
KaJIbIMS (OKCHJI, THAPOKCH]I,
COJIN)

22.04.2023

TectupoBanue;

59.

Pewenue 3anau Ha
BBIYMCIICHUS 110 YPAaBHEHUAM
XUMUYECKUX PEAKLUH, ECIIH
OJIMH U3 PEarcHTOB JjaH B
M30BITKE WU COACPIKUT
IIPUMECH; MaCCOBOM JOJIN
BBIX0/1a IPOJYKTA peakuu

24.04.2023

IIuceMeHHBIH

KOHTpOJIb;

60.

JKECTKOCTh BOIBI U CIOCOOBI
e€ ycrpaneHus. Berancnenus
10 YPaBHEHUSIM XUMHUYECKHX
pEaKIMiA, €CJIU OJIUH U3
pEarcHTOB JIaH B BUJIC
BOJHOTO pacTBoOpa C

M3BECTHOU MacCOBOM JI0JIEN

29.04.2023

[TnceMeHHEbIi
KOHTPOJIb;




61.

[IpaxTuyeckas padota Ne6.
JKEcTKOCTh BOABI U METOMLL €€

YCTpaHECHUS

03.05.2023

IIpakTrueckas
pabora;

62.

Amomunnii. [Tonoxenue B
MEePUOINIECKON cCucTeMe
XUMUYeCKHX djieMeHToB 1. 1.
MeHnneneeBa, CTpoOeHUE aToOMa.
Haxosxnenue B nmpupoje.
dusnueckre 1 XUMUYECKHE
cBoicTBa. AM(OTEpHBIE
CBOICTBA OKCHIA U
THAPOKCH]IA

06.05.2023

TectupoBanue;

63.

Keneso. [Tonoxenue B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX djiemeHToB 1. U.
MeHieneeBa, CTpOCHHUE aToOMa.
Haxoxnenue B mpupoze.
dusznyuecKnue 1 XUMHIECKUE

CBOWCTBA

10.05.2023

TectupoBanue;

64.

OKcupl, THIPOKCHIBI U COJIU
xenesa(ll) u xxeneza(Ill)

14.09.2022

IIuceMeHHbIH
KOHTPOJIb;

65.

[IpakTuueckas pabora Ne 7.
Pemenne
AKCTICPUMEHTAIIBHBIX 33724 110
TeMe «BakHelme MeTaIbl U
HX COEIUHECHU

13.05.2023

[IpakTnueckas
pabora;

66.

Hosble maTepuaisl u
TEeXHOJOruu. Bemecra u
MaTepuasl B [IOBCEIHEBHOU
JKA3HU YernoBeKa. XuMHUs U
310poBbe. be3onacHoe
HCMOJIb30BAHUE BEILIECTB U

XUMHUYECKHUX PEaKIuil B ObITY

15.05.2023

M
YcTHBIN

OTIpoc;

67.

[IpupoaHBIE HCTOYHUKU
yTIIEBOAOPOIOB (YTOJIb,
MPUPOHBIN Ta3, He(Th)
HPOJIYKTHI UX TIEpEpabOTKH,
UX POJIb B OBITY U
HPOMBIIIJICHHOCTH

17.05.2023

Y cTHRIN
OTIpoC;




68.

OCHOBBI 3K0JIOTHYECKOM
IPAMOTHOCTU. XUMUYECKOE
3arpsi3HEHUE OKpYyKarolen
cpebl, IpeIeIbHO
JOTYCTUMAsi KOHIICHTPALIMS
Bemects - [1/IK). Ponb xumun
B PELICHUU IKOJIOTUUYECKUX

npobiem

20.09.2022

YcTHBIN

0I1poc;

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 9 knace/I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AkuroHepHoe 001ecTBo «M31aTenbcTBO
«IIpocsemeHuey;
Beenure cBOil BapuaHT:

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. 'abpuensu, 1. I'. Octpoymos,

C. A. Cnagkos).

2. Metomudeckoe mocooue. 9 kimace (aBtopst O. C. 'abpuensn, U. I'. Octpoymos, . B. Akcénosa).

3. IIporpamma kypca xumuu Juist 8—9 kitaccoB 00111e00pazoBaTenbHbIX yupexaeHui (asropst O. C.
I'abpuensH, C. A. Cnaakos).

4. Pabouas tetpans. 9 xknacc (aBropsl O. C. ['abpuensH, C. A. Cnagkos).

5. Terpaap 115 1aOOpPaTOPHBIX ONBITOB U MpaKkTUYeCKuX padoT. 9 kiacc (aBropel O. C. ['abpuensy, 1. B.
Axcénona, 1. I'. OcTtpoymoB).

6. Xumus B TeCTax, 3aadax u ynpaxHeHusx. 9 kinacc (aBropsl O. C. IN'abpuensn, Y. B. TpuryOuak).

7. DnexTpoHHas opMa yuyeOHHKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru. [IpencraBiens! cienyromue pyoOpuku: COBETbl aOUTYPUEHTY, YUUTEII0 XUMHUH,
CIIPaBOYHHMK (O0U€HBb OoJIbIast MoAOOpKa TaOIHI 1

CIIPaBOYHBIX MaTepHAIIOB), «Becénast XumMus», HOBOCTH, oauMnuaabl, « KyHcTKamepa» (MHOTO HHTEPECHBIX
HUCTOPUYECKUX CBEICHHUI).
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2. http://www.hij.ru. XKypnan «Xumus u 5KHM3Hb» 3aHUMATEIILHO PAaCCKa3bIBACT

000 BCEM HHTEPECHOM, YTO MPOMCXOJUT B HAYKE U MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHBIH XypHAT « XUMUKH

U XUMUS», B KOTOPOM IPECTAaBICHbI OMBITHI 10 XMMUU U 3aHUMAaTENIbHas HH(OpMaLKs, O3BOJISIONINE
yBJI€Ub YUEHUKOB IKCIIEPUMEHTAIbHON YacThIO MPEAMETA.

4. http://c-books.narod.ru. BceBo3amoxkHas mureparypa 1mo XuMuu.

5. http://www.prosv.ru/. I[TocoOus 1yist yganuxcsi, B TOM YUCJI€ JIJIs TOJITOTOBKH K UTOTOBOW aTTECTaIlUN
(OI'D m ET'D), meToarueckue mocooust Il yIUTENeH,

HAYYHO-TIOMYJISIpHAS TUTEpaTypa MO XUMHUH.

6. http://1september.ru/. )KypHan npeaHa3Ha4YeH HE TOJIBKO JJIs yIUTEIIEH.

B HéM npencTaBieHo 601bII0e KOJTUYECTBO pabOT yUEHUKOB, B TOM YHCIIE UCCIIE0BATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KOIBHBIN MOPTAI CO CChUIKAMU Ha
o0Opa3oBaTeNbHbIe CAalThI 10 XUMUHU.

8. www.periodictable.ru. COOpHUK cTaTell 0 XUMHUYECKUX JIEMEHTAaX, HILTIOCTPUPOBAHHBIN OMMCAHUEM

OKCIICPUMCHTOB.



MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

[TeuaTHble yueOHBIE TOCOOHS
B nporniecce 00ydeHnss XUMUHU HCTIONB3YIOT CIEIYIOIINE TaOIUIBI TOCTOSHHOTO
skcrioupoBanus: «[lepuoguueckas cucrema xumudeckux dnemerToB Jl. . MenneneeBay, « Tabnuma

pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJIEN», « DIEKTPOXUMHUUECKUN PsIi HAPSKEHUH METAJIIOB» U JIp.

OBOPYJIOBAHME JIJIsI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHX PABOT,
JEMOHCTPAIIMUIA

XuMHU4YecKne PCAKTUBLLI U MaTCpHUaAJIbI

OOpareHre co MHOTHMHU BEIIECTBAMH TPEOYeT CTPOroro COOIIOICHUS IPAaBUIT

TCXHUKHU 6630HaCHOCTI/I, 0COO€EHHO IIPU BBIITOJTHCHHHU OIBITOB CAMUMHU YYCHHUKAMMU. Bce H€06XOZ[I/IMI)I€ MCPBI
IIPEIOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOIINX

JOKYMCHTAX U MHCTPYKIUAX, a4 TAKIKC B IOCOOHUSIX JIIsL quTeneﬁ XUMHHU.

Bce PCAKTUBBI U MaTCpHaJibl, HY>KHBIC IJI1 IPOBCACHUSA JEMOHCTPALIMOHHOI'O U

YYEHUYECKOT0 3KCIIEPUMEHTA, TOCTABIIAIOTCS B 00pa30oBaTeIbHbIE YUPEKICHHS 0011ero 00pa3oBaHus
LEHTPaJIN30BaHHO B BU/IE 3apaHEE CKOMIUIEKTOBAHHBIX HAOOPOB.

1) [Ipubops! asst paboOTHI € Ta3aMu — MOJYYCHHE, COOMPAHKE, OYUCTKA, CYIIIKa, MOTJIONIEHUE Ta30B; PeaKIuu
MCXKAY MOTOKaMHU ra3oB; pCaKu MCXKYy rasaMu

B DJICKTPHUYCCKOM pPaspaac; pCakKuu MEKAY radaMu IIpy NOBBINICHHOM JaBJICHUH.

2) Anmapatbl ¥ IPUOOPHI JIS OTBITOB € )KUJIKUMHU U TBEPIBIMH BEILIECTBAMU —

MeperoHka, PrIbTpoBaHUE, KPUCTAJUTH3AIINS;, POBEACHUE PEAKITUN MEXKIY TBEPIBIM BEIICCTBOM U
KHUJIKOCTBIO, KHUJIKOCTBIO U )KMJIKOCTBIO, TBEPIBIMH BEILLIECTBAMU.€CKas JlabopaTopHas Mocy/ia, anmnapaTsl U
prOopbI
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