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HHOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamMmMa o XxuMuu Juis oOyuaromumxcs 9 kjiacca coctaBieHa Ha ocHoBe TpeOoBaHuit K
pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTesIbHOI MporpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus,
npecTaBieHHbIX B DefepaibHOM ToCcy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIEro
o0pa3oBaHMsl, ¢ YYETOM paclpeie€HHBIX 10 KJIaccaM MPOBEPsIeMbIX TpEOOBaHUN K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHON MPOTPAaMMbI OCHOBHOT'O O0IIETO 0Opa30BaHUS U SJIEMEHTOB COJICPKAHUS,
MIPEJICTAaBJICHHBIX B Y HUBEPCAIIbHOM KOJIM(UKATOpE 10 XMMUH, a Tak)Ke Ha ocHoBe [IpumepHoit mporpammsl
BOCTIUTaHMS 00YYaIOIIMXCS IPH MTOJyYEHUH OCHOBHOTO 00111ero 00pa3zoBanus U ¢ yuétom Konuenmmu
MpEenoiaBaHus yueOHOTO IpeaMeTa « XUMHUsH B 00pa30BaTeIbHBIX opraHu3anusx Poccuiickoit
Odenepalyy, pearu3yoNX OCHOBHbIE 0011e00pa3oBaTenbHble nporpaMmsl (yTB. Pemennem Komneruu
Munnpocsemenust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPE/IMETA «XUMMUSA»

Bkrnag yuebHoro npenmera « XUMus» B JOCTHXKEHHE 1EJIEH OCHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBIECH
BO MHOT'OM 3HAaUY€HHEM XMMHUECCKOM HAYKH B [IO3HAHUHW 3aKOHOB IIPUPO/JbI, B Pa3BUTUHN ITPOU3BOJAUTCIILHBIX
CHJI OOIIECTBA U CO3JJaHNH HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI.

XuUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK pacrpocTpaHuia CBOE BIMsHUE Ha BCe 00JIacTH
YeJI0BEYECKOro CyIIeCTBOBaHMS, 3a/1aJla HOBOE BUICHHUE MUPA, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYpbI, HEOOXOIUMBIM YCIOBHUEM KH3HHU OOIIECTBA: 3HAHNE XUMHHU CITYKUT OCHOBOM JJIsI
(hopMHUPOBaHHS MUPOBO33PEHHUS YEIIOBEKA, €T0 MPEACTABIICHUH 0 MaTepHATHFHOM €IMHCTBE MHPA; BAXKHYIO
poJib urpatoT GopMupyeMble XUMHUEH MPeACTaBICHUS O B3aUMOIIPEBPALICHHUSIX SHEPTUU U 00 SBOJIIOINH
BEIIIECTB B MPUPOJIC; COBPEMEHHAsI XUMUS HalpaBlieHa HA PellIeHre TTI00aTbHBIX MPOOIEM YCTOWIHMBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YJHEPTETUUECKOM, MUIIIEBON U IKOJIOTUIECKON O€30IacCHOCTH, MpodeM
3/IpaBOOXpPaHEHUSI.

B ycnoBusix Bo3pacTaromiero 3Ha4eHusl XUMUM B KH3HHU OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJIb
XMMHYECKOTo 00pazoBaHus. B miaHe conpanu3anuu OHO SBISETCS OJHUM M3 YCIOBHIA (HOPMUPOBAHUS
MHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XUMHUYECKUE 3HAHUS HEOOXOIMMBI JJIsl IPUOOpETeHNS OOIIEKYIIBTYpPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYJIUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBAaTh B MHOTOOOPa3HOM
KU3HU OOIIECTBA, /U1 OCO3HAHUS BaXKHOCTH Pa3yMHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO
JIPYTUX, K OKpyXarolen IpUpogHON cpee, Al IPaMOTHOTO MOBEAEHUS ITPU UCIOJIb30BAHUM PA3IIMYHBIX
MaTepuaioB U XUMUYECKHUX BEIIECTB B [IOBCETHEBHOM JKHU3HMU.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOMW LIKOJIE SIBISETCSI 0A30BBIM 110 OTHOILIEHUIO K CUCTEME O0ILEro
XUMHUYEcKoro odpazoBanusi. [I03ToMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealu3yeT MpUCyIIne 001emMy
XUMUYECKOMY 00pa30BaHUIO KITIOUYEBHIE IIEHHOCTH, KOTOPBIC OTPAXKAIOT TOCYIapCTBEHHBIE, OOIIIECTBEHHBIE 1
MHAUBUAYaAIbHbIE TOTPEOHOCTU. DTUM OIPEAETAETCS CYUIHOCTh OOIIeH cTpaTeruy 00y4eHusl, BOCITUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEACTBAMH YUeOHOTO MpeaMeTa « XUMHUI.

Wzydenne mpenmeta: 1) criocoOCTBYET pean3aniy BO3MOXHOCTEH JIJIsi CaMOPa3BUTHUS U POPMUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 0011el 1 (YHKIIMOHAIBHON IpaMOTHOCTH; 2) BHOCUT BKJIa/l B ((OPMHUPOBAHUE
MBIIIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
JESITeIbHOCTH, SKCIIEPUMEHTAIIbHBIX U UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B [IOBCEHEBHON
KHU3HM, TaK U B IPOPECCUOHATIBHOMN EATENBHOCTH; 3) 3HAKOMUT €O CHEM(PUKON HAyYHOTO MBIIUIEHUS,
3aKJ1a/IbIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIA1a HA €IMHCTBO IPUPOBI U YETIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOIPOCTKOB; 4) CIIOCOOCTBYET
(OpMHPOBAHHIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY,
BHOCHT CBOH BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHUE IIKOJIBHUKOB.

Ha3BanHble HampaBieHUs B 00yUYeHHH XUMUN 00€CTIEeUNBAIOTCS CIEUM(UKON colepKaHus MpeaMeTa,
KOTOPBIH SIBJIIETCS ME€AarorMuecKy aJalTHPOBAHHBIM OTpa)KeHHeM 0a30BOM HAyKU XMMUU Ha OIpeIeIEHHOM
grane e€ pa3sBUTHS.

Kpr XHUMHHU OCHOBHOM IIKOJIBI OPHUCHTHUPOBAH Ha OCBOCHUC O6y‘laI-OH_II/IMI/IC$I OCHOB HCOpFaHquCKOﬁ
XUMHHU U HCKOTOPBIX MMOHATUH U CBGI[GHI/Iﬁ 00 OTACIBHBIX 00BEKTax OpF&HH‘ICCKOﬁ XUMHH.

CrtpykTypa coaepxaHus npeamera copMUpOBaHa HA OCHOBE CUCTEMHOT'O IOJX0/a K €ro U3yUYEHHUIO.
Copepxanne CKIIAIBIBACTCS U3 CUCTEMBI IOHATHN O XUMHUYECKOM DJIEMEHTE U BEILECTBE U CUCTEMBI TIOHATHH
0 XMMUYECKOH peakiuu. O0e 3TU CUCTEMBbI CTPYKTYPHO OpPraHM30BaHbI O MPUHIIHITY MOCJIEA0BATEIEHOTO
Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUUYECKUX ITPEACTABICHUM pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YUYEHUS KaK OCHOBBI BCErO €CTECTBO3HAHUsA, ypoBHs llepnonnueckoro 3akona /l. 1. Menzneneesa kak
OCHOBHOT'O 3aKOHA XMMUH, YUEHHS O CTPOCHUH aTOMa U XUMHUUYECKOM CBSI3H, IPEICTABIECHUIN 00
JJEKTPOJUTUYECKON JUCCOLMALIMY BEUIECTB B PACTBOPAX. TeopeTudyeckre 3HaHUsI paCCMaTPUBAIOTCS Ha
OCHOBE SMIMPHUECKHU MOTYYEHHBIX U OCMBICIICHHBIX (haKTOB, pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJTHOTO
YPOBHS K JPyTOMY, BBIIONHSAA (QYHKIIMHA OOBSICHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U
BO3MOKHOCTEHN PAKTUYECKOTO IPUMEHEHUS U MTOJIyYEHUS N3Y4aeMbIX BEILIECTB.

Taxkast opranu3anus coJepKaHus Kypca CriocoOCTBYET NPEACTABICHNI0 XHMUYECKON COCTABIISIONICH
Hay4YHOU KapTUHBI MUpPa B JIOTHKE €€ CUCTEMHOUN pHUpoAbl. TeM caMbIM 00ecriednBaeTCs BO3MOKHOCTh
(hopmupoBaHHs y 00yUaAIONMIUXCS IIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HaHHMIO M METOJIaM TTO3HAHUSI B
Hayke. BaxkHo Taxke 3aMeTUTh, 4YTO OCBOCHHE COJIEPKaHUS Kypca MPOUCXOIUT C MIPUBJICUEHUEM 3HAHUI U3
paHee U3y4eHHbIX KypcoB: « OKpyxaromuii Mup», «buosorus. 5—7 kinacce» U «Pusuka. 7 Kjiaccm.

HEJIX U3YYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HampaBiieHuio nepBocTeneHHONW 3HAYUMOCTH NIPU peain3aiun 00pa3oBaTeNbHbIX QyHKIUI
npeaMeTa« XuMUsS» TPAJUIMOHHO OTHOCAT (POPMUPOBAaHUE 3HAHUI OCHOB XMMUYECKOIH HayKH KakK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTHUECKOM NESITEIHLHOCTH YeJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOW KyJIBTYpPHI. 3a/1a4a MpeIMeTa COCTOUT B JOPMHUPOBAHUH CHCTEMbBI XUMHUECKUX 3HAHUH —
BaXHEHUIINX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX MOJI0KEHUH, TOCTYIHBIX 00001IeHUH
MHUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, 3HAHUH 0 HAyYHBIX METOaX U3yUCHHS BEUIECTB U
XAMHAYECKHUX PEaKIfii, a Takke B JOPMUPOBAHUH U PA3BUTUU YMEHHI U CTIOCOOOB JEATEIBHOCTH,
CBSI3aHHBIX C INIAHMPOBAHUEM, HAOJIIOJICHUEM U ITPOBEACHUEM XUMHUUECKOT0 SKCIEPUMEHTA, COOIIOCHUEM
MpaBMJI 0€30MACHOTO OOpAIIEHUS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH.

Hapsiny ¢ aTum 1nienu u3ydeHus npeaMeTa B IporpaMMe yTOUHEHBI M CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopazoBanus. Ceroans B 00pa3oBaHHH 0CO00 3HAUMMOMN
MPU3HAETCS HAIIPABJICHHOCTh 00yUYEHHsI Ha pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (OPMHUPOBaHUE €€
MHTEJUIEKTa M 00mIel KynbTypsl. OOyueHre yMEHUIO YUUTHCS U POJI0KATh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OHON U3 BaKHEHIINX PYHKIMNA y4eOHBIX PEIMETOB.

B cBsI31 ¢ 3TUM Npu U3y4E€HUHU IIpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HaU€HUE IPUOOPENH TaKne
LIeJIH, KaK:

(opMHpPOBaHNE UHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITETFHOMY NPHHATHIO PEIICHUH, CTOCOOHO aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBHUSIM
KU3HU;

HaIpaBJIeHHOCTh 00YYEHHUs HAa CUCTEMaTHYEeCKOE MPUOOIICHNE YUaIUXCsl K CAMOCTOSTENIbHOM



MI03HABATENBHOM JeSTEIbHOCTH, HAYYHBIM METOIaM MO3HAHUS, (POPMUPYIOLIUM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

o0ecrieyeHne ycaoBUM, CIIOCOOCTBYIOIUX TPUOOPETEHUIO 00YUarOIMMHUCS OMbITa pa3HOOOPa3HOM
JeSITeIbHOCTH, TIO3HAHMS ¥ CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINH ), IMEIOIINX
YHHUBEPCAJIbHOE 3HAUEHHE Ul PA3IUYHBIX BUIOB J1€ATEILHOCTH;

dbopmupoBaHue yMEHH OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAHUH 3HAHUH U
OIIBITA, MOJYYEHHBIX IIPU U3YUYEHUH XUMUHU;

¢dopmupoBaHue y 00yUaromuXcs T'yMaHUCTUUYECKUX OTHOILEHHUHM, TOHUMaHUs IEHHOCTH XUMUYECKUX
3HAHUM U1 BEIPAOOTKH 3KOJIOTMYECKH L1e1ecO00pa3HOro NOBEACHUS B OBITY U TPYAOBOM JESTEIbHOCTH B
LEJIAX COXPAHEHUS CBOETO 3/10pPOBbS M OKPY>KaIOLIeH MPUPOIHON cpeibl;

pa3BUTHE MOTHBAIMH K 00yUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHMsI 00LIEUEIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS U HANpaBIEHHOCTH
JaJbHENIIero o0yyeHusl.



COJAEPKAHUE YYEBHOI'O IIPE/IMETA

BemecTBo u xXumMmuueckas peaKkuus

[lepnonnueckunii 3akoH. [lepuonnueckas cucrema xumuueckux 3nemMeHToB Jl. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kaus,
KaJIbLIMS M X COEMHEHUI B COOTBETCTBHUH C MOJI0KEHHEM 3J1IeMEHTOB B [lepuoanueckoii cucreme u
CTPOEHUEM HX aTOMOB.

CTpoeHue BelIeCTBA: BUAbI XUMHUYECKOM CBSI3U. THUIBI KPUCTATIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUINA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKMX BEUIECTB (MEXAyHapOoaHAasl U TPUBUAIIbHAS).
XUMHUECKHE CBOMCTBA BEILECTB, OTHOCAILIMUXCS K PA3JIMYHBIM KJlaccaM HEOPraHMYECKUX COCTMHEHUM,
TE€HETUYECKasl CBSI3b HEOPTaHWYECKHUX BEILIECTB.

Knaccudukanus XuMHUYECKUX peaklui M0 pa3IMYHbIM MPU3HAKaM (110 YUCIy U COCTaBY yYacCTBYIOIIHUX B
peakiuu BEHIecTB, MO TeII0BOMY 3(h(eKTy, M0 U3MEHEHHUIO CTENCHEeH OKHUCICHHSI XUMUYECKHIX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). DK30- U IHAOTEPMUYECKUE PEaKIIUU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[TonsiTne 0 CKOpOCTH XUMHUYECKOU peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusx. [loHsATHE 0 TOMOT€HHBIX U IT€TEPOreHHbIX peakuusX. [IoHsATHe 0 XUMUYECKOM PaBHOBECHH.
@DakTopbl, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEAKIMH U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC PEAKIINH, YICKTPOHHBIN 0aTaHC OKUCIUTEILHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBieHHE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI C HCIIOIB30BAHHUEM METO/1a
ANEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JTUCCOLMAIIMU. DIAEKTPOIUTHI U HE- ANEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M THCCOLMAlUA BEUIECTB C PA3TMYHBIMU BUIAMU XUMUYECKOUN CBA3U. CTENEHb NUCCOLMAIINH.
CunbHbIC U clladble IIEKTPOIUTHI.

Peakiun noHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHMsI peakIfii HOHHOTO 0OMeHa, OJHBIE U COKpAIIEHHBIE
HWOHHBIC YpaBHEHHUS peakiuii. CBONCTBA KMCIIOT, OCHOBAHMM M COJICH B CBETE MPEICTABICHUI 00
3JEKTPOJUTHYECKOHN Auccounanyu. KauectBeHHble peakiiuy Ha HOHBL. [loHsTHE O TMApOIN3E COJEH.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIICHHE C MOAENSIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHMUECKUX
BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa 1 aiMasa), CI0KHBIX BEIECTB (XJIOpUAa HATPHSA);
WCCIIEIOBAaHHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIiy OT BO3JCHCTBUS Pa3IMIHBIX (PAaKTOPOB;
HCCIIeIOBaHKE JIEKTPOIMPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCca TUCCOLUALIMN KUCTIOT, IIeJ04Yel u conei
(BO3MOXKHO HCHIOJIH30BAHNE BUICOMATEPUAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOIINX TPU3HAKH
MPOTEKAHUs PEakInii HOHHOTO 0OMeHa (00pa3oBaHUE OcaJiKa, BRIJICTICHUE Ta3a, 00pa30BaHUE BOIbI); OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPBI OKUCITUTEILHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHue, peakiluu Pa3ioKeHus,
COCIMHEHUS ); pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaYeCTBEHHBIX PEAKIMi Ha NOHBI;
peleHne YKCIePUMEHTAIBHBIX 3a/1a4.

HemeTanabl 1 UX coeaAMHEeHUusA

OO61mas xapakTepucTuka rajioreHoB. OCoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTETICHH OKHUCIICHHUS.
Crtpoenue u Gpu3ndeckue CBOWCTBA MPOCTHIX BEIIECTB — IrajloreHOB. XUMUYECKUE CBOMCTBA HA IIpUMEpe
xJiopa (B3auMO/ICHCTBHE C METAJUIAMU, HEMETAJUTaMH, IiesiouamMu). XiopoBoopoa. ConsiHast KHUCIIoTa,
XMUMHUYECKHE CBOICTBa, MOJIy4eHUe, MpuMeHeHue. [[eficTBre XIopa U XJIOpOBOIOPOAa Ha OPraHU3M
yesnoBeka. BaxkHelme XJI0puabl U UX HaX0KJI€HUE B PUPO/IE.

OO6mras xapakrepuctrka 351eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTePHBIE CTETICHH
OKHUCJICHHA.



Crpoenue u Gpu3HMUeCKue CBOHCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOINIHBIE MOJU(PHUKAIIUN
KHCJIOpO/a U cepbl. XUMUYECKHe CBOUCTBA cepbl. CepoBOOPO, CTPOCHHUE, (PU3NIECKHE U XUMHUECKHUE
cBoiicTBa. OKCHIBI Cephl KaK MPEJCTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, PU3NUECKUE U
XMMHYECKHE CBOWCTBA (0OIIHMe KaK MPEJCTaBUTEINS Klacca KUCIIOT U crienu(puIecKue). XuMHUECKUe
peaxivy, JIeXKalre B OCHOBE MPOMBIIIUIEHHOTO CIIOco0a MoTyueHust cepHoi kucaoThl. [Ipumenenue. Conu
CEpHOI KUCIIOTHI, KAUECTBEHHAs peakius Ha cyib(ar-uoH. Haxoxaenue cepsl U €€ coelMHEHUI B IPUPO/IE.

XUMUYECKOe 3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl COSTMHEHUSMU Cepbl (KUCIOTHBIE JTOK/IH, 3arpsi3HEHUE
BO3JIyXa M BOJIOEMOB), CIIOCOOBI €TI0 MPEA0TBPAICHUSI.

OOGm1as xapakTepucTrka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEIIEHU
OKHCJICHUSI.

A30T, pacpocTpaHeHue B Ipupoje, puandeckre U Xumuueckue cBoiictBa. KpyroBopot a3ora B mpupo/ie.
AmMEaK, ero GU3NUecKrue U XMMUYECKHE CBOMCTBA, MOJTyueHHe U npuMenenue. Conyu aMMOHHUS, UX
¢du3nveckre U XUMHYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHBI aMMOHHUSL. A30THast
KHCII0Ta, e€ monydeHne, (Pu3nuecKrue u XUMUIECKUE CBOMCTBA (00IIHMe KaK MPECTaBUTENs Kacca KHCIOT U
cnenuduieckne). Vicnoiap30BaHNEe HUTPATOB U COJIEH aMMOHUS B KQUECTBE MUHEPATBHBIX YIOOPEHHIA.
XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelibl COETMHEHUSIMH a30Ta (KUCIOTHbIE TOXKAU, 3arpsi3HEHHE
BO3/yXa, TOYBBI M BOZOEMOB).

®docdop, amtorpornHbie Mogudukanuu Gocdopa, puznueckre u XuMuIeckre cBocTBa. OKCuI
dbochopa(V) u bochopnas kucnora, puznyeckue U XUMUIECKUE CBOWCTBA, MoTyueHue. Vcrnonp3oBanue
¢dochaToB B kauecTBe MUHEPAIBHBIX y100pEHHUH.

O6mas xapakrepuctuka 31eMeHTOB [V A-rpymmel. OcoOeHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHBIE CTEIICHU
OKHCJICHUSI.

VYraepon, aluIoTpOIHEIE MOTUGBUKAIINN, PACTPOCTPAHEHUE B IPUPO/IE, (PU3NUECKHe U XUMUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriepona B npupoje. OKCuabl yriepojaa, ux GU3nuecKue 1 XUMUYeCKHe
CBOWCTBA, IEMCTBUE HA KUBBIC OPTaHU3MBI, ITOJyYeHHE U IIPUMEHEHUE. DKOJIOTHIECKHE MTPOOIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yriaepona(IV); rumoresa rinodanbHOTO MOTEIJICHNs KJIMMAaTa; TApHUKOBBIH 3 (eKT.

VYrosbHas KUcIoTa U €€ CoNM, UX GU3NIECKUEe U XMMUYECKHE CBOMCTBA, M0JIy4YeHHE U IIPUMEHEHUE.
KavectBenHast peakius Ha KapOoHAT-HOHBI. Vcnonp3oBaHne KapOOHATOB B OBITY, MEHIIMHE,
IIPOMBIIIJICHHOCTH U CEJILCKOM XO35MCTBE.

[TepBoHauyaibHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMSX yriiepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJIEH, STaHOJ, INIMLEPHH, YKCyCHasl KucioTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOIrMUYECKH BayKHBIX BEIIECTBAX: )KUpax, OeNIKax, yriieBOAaX — M UX POJIM B KU3HU YEJIOBEKa.
MartepuranbHOe €EAMHCTBO OPIraHUYECKUX U HEOPTAHUUECKUX COEANHEHUN.

Kpewmuuii, ero pusnueckrue u XuMu4yeckue CBOMCTBA, ojyueHue u npumeHeHre. CoeJMHEHNs KpEMHUS B
npupojae. O6mue npeactasiaeHus 06 okcuae kpeMuus(1V) n kxpemuueBoit kucinore. CUITMKATHI, UX
HCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH. BaskHeie crpouTenbHble MaTepuabl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kesie300eToH. [Ipo0neMbl 6e301acHOro UCTOJIb30BaHMsI CTPOUTEIBHBIX MaTEpHAIOB
B [TIOBCEIHEBHOM JKU3HH.

XUMHUYECKUH KCTIEPUMEHT: U3yueHue 00pa3I[0B HEOPraHMUECKHUX BEIIECTB, CBOMCTB COISIHON KHUCIIOTHI;
MIPOBE/IEHUE KaueCTBEHHBIX peaKklil Ha XJIOpUI-UOHBI U HAOIIOCHNE PU3HAKOB UX NMPOTEKAHMSI; OMBITHI,
oTpaxkaromye GU3NIECKrue U XMMUYECKHE CBOMCTBA TAJIOT€HOB U MX COSAMHEHHUH (BO3MOXHO HCIIOJIb30BAaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IlaMu XJIOPHIOB (TAJIOTCHHIOB); 03HAKOMIICHHE ¢ 00pa3iaMu
cephl U €€ COeJMHEHUIMH (BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEpHalIoB); HaOI0A€HUE MpolLiecca
o0yTJIMBaHUs caxapa Mo/ JeCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTHI; U3yUYCHHE XMMUYECKUX CBOHCTB
pa30aBiIeHHON CepHOM KUCIOTHI, MPOBEACHNE KaYeCTBEHHON PeaKIMM Ha CyJb(haT-uOH U
HaOJr0IeHue pU3HaKa e€ NPOTEeKaHus; O3HAKOMIIEHHE ¢ (PM3NYECKUMU CBOMCTBAMHU a30Ta, Gochopa 1 ux



COeMHEHMH (BO3MOKHO UCTOIb30BAaHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX U PochHOpHBIX
yn0o0peHuil; noiayyeHue, coOupaHue, paclio3HaBaHUE U U3yUYEHUE CBOMCTB aMMHUAKa; IPOBE/ICHUE
KaueCTBEHHBIX peaklUii Ha HOH aMMOHHUA U (ocaT-uoH U N3yYeHHE MTPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEbIO (BO3MOXKHO MCIOJIB30BaHUE
BUJICOMATEPHAJIOB); U3yUCHHE MOJIENIeH KPUCTAIUTMYECKUX PEHIETOK anmasa, rpaduTa, Qyuiepena;
03HaKOMJIEHHUE C MPOLIECCOM a/ICOPOIIUHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOTAa3a; MOJIy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOWCTB YIIIEKUCIIOTO Ta3a; MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUYEHUE MTPU3HAKOB UX MPOTEKAHUS;
03HaKOMJIEHHUE C MPOAYKIUEH CHIMKATHOMN MPOMBIIINIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 110
TeMe«BaxkHeline HeMeTasulbl U UX COSUHEHUS».

MeTajibl 4 HX COeTUHEHUS]

OO011ast XapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU MX TOJO0XKEHUS B
Ilepnoauueckoii cucreMe xumuueckux 3nemeHToB /1. 1. MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTaJlI0B. MeTtamndeckast CBsI3b U METAJUIMUECKAsl KPUCTAIIINYECKAs pelIETKA. DJIEKTPOXUMUYECKUM P
HanpspKeHU| MetaioB. OU3HUECKUe U XMMUYECKHUEe CBOWCTBA MeTaiyIoB. OOmIHe criocoObl MOTYYEeHUs
MeTtasuioB. [loHATHE 0 KOPPO3UM METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YyT'yH, AIOPAJIOMUHUMN, OpOH3a) U MX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTaiubl: nonoxeHue B [leproanueckont cucreme xumuyeckux anemeHToB /. . Menneneesa;
CTPOCHHE UX aTOMOB; HaXOXJeHHEe B mpupoze. Puznyeckue 1 XUMUIECKHE CBOWCTBA (HA MpUMepe HATpUs U
kaymst). OKCHIBI U THAPOKCUIBI HATPHUS U Kanus. [[puMeHeHne men0uHbIX METAJIIOB i UX COCTMHECHHM.

[IlenoyHo3eMeENBHBIE METAJUIBI MArHUNA U KaJIbLHI: TIOJIO)KEHHE B [leproauyeckoil CucTeMe XUMUYECKUX
aneMeHTOB /[. 1. Menzeneesa; CTpoeHHe UX aTOMOB; Hax0XAeHUE B npupoae. PU3ndyecKkue 1 XMMUYECKUE
CBOICTBa MarHus U KajipLus. BaxHeime coequHeHust Kanblus (OKCUJ, THIPOKCH, coaH). XKEcTkocTh
BOJIBI U CTIOCOOBI €€ yCTpaHEeHHS.

AmomunHuil: nonoxenue B [lepuonnueckoit cucreme xumudeckux anemeHToB /. 1. Menneneesa;
CTPOEHHE aToMa; HaXOXKJeHue B pupoje. Gu3nyeckre u XUMUYECKUE CBOMCTBA almoMUHUSA. AMpoTepHBIE
CBOMCTBA OKCHJIA U THIPOKCHIA ATFOMUHUSL.

Keneszo: nonoxkenne B [lepuoanueckoil cucreme xumudeckux snemeHToB J1. 1. MenneneeBa; ctpoeHue
aToMa; HaxoXAeHUe B pupoje. Pu3ndecknue 1 XUMHUIECKUEe CBOMCTBA xkene3a. OKCHIIbI, THIPOKCHIBI U COJIHA
xenesza(ll) u xeneza(lll), ux coctas, CBOICTBA U MOJyUYCHHE.

XUMHUYECKUH IKCTICPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMyd METAIIJIOB U CIUTABOB, UX (PH3UYECKHUMHU
CBOWCTBaMM; M3yYEHHUE PE3yTbTATOB KOPPO3IUH METAIUIOB (BO3MOXKHO MCIIOIH30BAHUE BHICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOICHCTBHSI OKCHJIA KAJIBLIUS M HATPHUS C BOJOH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); UCCIIEIOBAHNE CBOWCTB JKECTKON BOJIBI; POIIECCa TOPEHHSI JKelle3a B KUCIOPOIe
(BO3MOIKHO HCITOJIb30BAHNE BHICOMATEPHAJIOR); MPU3HAKOB MTPOTEKAHUS KAYSCTBEHHBIX PEAKIINI HA HOHBI
(Marawms, Kanblys, arroMuHus, nHKa, xenesa(1l) u xenesa(Ill), meau(1l)); HabmroneHME U ONTMCaHKE
MIPOLIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS, KAJIUS U KaJbIHs (BO3MOKHO UCTIOJIb30BaHUE
BHJICOMATEPHAJIOB); HCCIIEOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/IA ATFOMUHHMS W THIPOKCH]IA ITUHKA;
pelleHre YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHelre MeTauibl 1 UX COCIMHEHUS.

XuMHus M OKpYKaOLIas cpeaa

HoBble maTepuanbl 1 TexHOIOrMHU. BeniecTBa n MaTepualibl B TOBCEHEBHOM KU3HU YEJIOBEKA. XUMUS U
3I0poBbe. bezonacHoe UCoIb30BaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBast momois npu
XUMHUYECKUX 0KOrax U OTpaBlieHUsX. OCHOBBI 3KOJIOTMUECKOW IPaMOTHOCTU. XUMUYECKOE 3arpsi3HEHHE
OKpY>Karolen cpeibl (rpeaeiibHas nonyctumas konuentpaius semects — [1JIK). Pons xumun B penienun
9KOJIOTUYECKUX TTPOOIEeM.



[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB (YIrob, IPUPOAHBIH ra3, HedTh), IPOILYKTHI UX MEpepabOTKH, UX
POJIb B OBITY U IPOMBIIIIIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3Y4YEeHUE 00pa3Il0B MAaTEPHUAIIOB (CTEKIIO, CIUTABHI METAIIJIOB, TIOJTMMEPHEIC
MaTepHabl).

MemnpeuMeTHMe CBHA3HU

Peanusarnus MeXIIpeIMETHBIX CBS3EH MPU U3YUEHUH XUMUH B 9 KJlacce OCYILECTBIISIETCS Yepes3
HCIOJIb30BaHUE KaK O0IMX €CTECTBEHHO-HAYUHBIX OHATUMN, TaK U MOHSATHH, SABJISIOMINXCS CHCTEMHBIMU JUISI
OTJIETIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT 0 MKJIA. Peanu3anus MeXIpeIMETHBIX CBA3EH MPU U3YYEHUU
XUMHH B 9 KJ1acce OCYIIECTBIISIETCS Yepe3 NCIOIb30BaHUE KaK 00X €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U
MOHATHH, SBIISIOMUXCSA CUCTEMHBIMU JJIS OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIEC TOHATHUS: HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTES,
KJaccu(ukanus, NepuoAnIHOCTb, HAOII0AEHUE, SKCIIEPUMEHT, MOJETUPOBaHHUE, U3MEPEHHE, MOJIEIb,
SBJICHHUE, TTAPHUKOBBIHN 2((EKT, TEXHOJIOTUS, MaTePUAIIBL.

dwusnka: MaTepus, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIbI, PaIHOAKTHBHOCTD,
MOJIEKYJIa, IMEKTPUIECKUH 3apsil, IPOBOJIHUKH, TOTYIPOBOIHUKH, AUITEKTPUKH, POTOITEMEHT, BEIIECTBO,
TENOo, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, paCTBOP, PACTBOPUMOCTbD, KPUCTAIITNYECKas peIéTKa,
CIIJIaBHI, (I)I/ISI/I‘-ICCKI/IC BCIMYMHBI, CAUHUIIBI I/I3MepeHI/I$I, KOCMHNYECCKOC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3,Z[BI,
Comnnie.

buonorus: ¢orocunres, apixanue, 6uocdepa, 3KocucreMa, MUHEpabHble y100peHNs, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEJIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE TOPOb, IOJIE3HBIE HCKONIAEMbIE, TOILUIUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenne xumMuu B 9 Kiacce HaIpaBJIeHO Ha JOCTH)KEHUE 00yYarOLUIMMHUCS JINYHOCTHBIX, METAaIPEAMETHBIX
U TIPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS Y4eOHOro mpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHS POrpaMMbl OCHOBHOT'O 00I1Iero 00pa30BaHUs JOCTUTAIOTCS B X0/
o0y4eHusi XMMHHU B €JUHCTBE Y4eOHOM U BOCIIUTATEIbHOMU AesiTenbHOCTH Opranu3ainu B COOTBETCTBUH C
TPaJIUIUOHHBIMU POCCUMCKIUMH COLMOKYJIbTYPHBIMU U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU, TPUHATHIMU
B 00II[ECTBE MpPaBUIAMH U HOPMaMU MIOBEJIEHUS U CIIOCOOCTBYIOT MpoOIleccaM CaMOIMO3HAHHUs, CAMOPa3BUTHUS
U COLIMAIN3ai 00yYaronIXCs.

JIM4HOCTHBIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UUCIIE B YACTH:

IlaTproTHYeCKOro BOCIUTAHMUS

1) HEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACIIEIUIO,
MMOHMMAaHUS 3HAUYEHUSI XUMUYECKOW HayKU B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIA/IETh
JOCTOBEPHOU HHQOpMAITHEH 0 TePEAOBhIX JOCTUKECHHUSIX U OTKPHITUSIX MUPOBOU U OTEUECTBEHHON XVMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBa;

I'paxxnanckoro BocnuTaHus

2) MNpEaACTaBJICHHA O COUAJIBHBIX HOpMax U MnpaBujiax MCKJINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,
KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HON, YUeOHO-HCCIeA0BATEIbCKOM, TBOPUECKOUN U
JPYTUX BUAAX EATENbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JEATETbHOCTH IIPH BHINOJIHEHUH
y‘-I€6HLIX, IMMO3HABAaTCIIbHLIX 3a/ia4, BBIIOJIHCHUU XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHNHN y‘-IGGHLIX IMPOCKTOB,
CTPpEMIICHHUA K B3AMMOIIOHMMAHWIO U B3aUMOIIOMOIIIN B ITPOLECCE STOH y‘-IC6HOI>i JACATCIIBHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJEHHUE U TOCTYIIKA CBOMX TOBAPULIEH € MO3ULMM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI OCJIEICTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MUPOBO33pEHUYECKUX MIPEJICTABICHUN O BEIIECTBE U XUMUYECKOW PEaKIMH, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIOLIMX OCHOBY JJIsl IOHUMAaHUS CYLIHOCTH Hay4YHOU
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOIbI, B3aHMOCBSI35X
4eJI0BEKA C IIPUPOJHON CPENloil, O pOJIM XMMHHU B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

4) no3HaBaTEIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJIyY€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX ISt
00BbsICHEHUs Ha0JII0JaeMbIX IPOLIECCOB U SIBJICHUM;

5) no3HaBaTenbHON, MHOOPMAIIMOHHON M YUTATEIBCKON KyJIbTYphI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHON pabOThI ¢ y4eOHBIMU TEKCTAaMH, CIPABOYHON JIUTEPATYPOH, TOCTYTHBIMU TEXHUYECKUMU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K 00YUYEHHUIO U MO3HAHMIO, JTF0003HATEIbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHON M UCCIIE0BATENILCKOM AeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTU U YPOBHs 00y4€HUs B JlaJIbHEHILEM;

@DopMHUPOBaHUSI KYJIbTYPbI 310POBbS

7) OCO3HAaHUA OCHHOCTHU XKU3HU, OTBETCTBCHHOI'O OTHOICHUA K CBOEMY 310POBbIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHS BPEIHBIX MPUBBIYEK (YyHOTpeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHsI), HEOOXOAMMOCTH COOIOZICHUS TTPaBuil 0€30MMaCHOCTH TIPU OOPAIICHUH C
XHUMHAYECKHMH BEIIECTBAMHU B OBITY M pealIbHOM JKU3HHU;

Tpyaosoro Bocnutanusi
8) uHTepeca K MPaKTUYECKOMY M3YUEHHUIO podeccuil ¥ TpyAa pa3iIudHOro poja, yBaKEeHHE K Tpyay U



pe3yJabTaTtaM TPYJOBOH EATEIbHOCTH, B TOM YHCIIE HA OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XMMMUH,
OCO3HAHHOTO BBHIOOPA MHIMBUAYAIBHON TPACKTOPUH MPOAOIKEHHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIIHON
poheCCUOHATILHOM IEATENIFHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHUI; TOTOBHOCTh aIalTUPOBATHCS B
npodeccHoHAIBHON cpene;

IKOJIOrHYeCKOr0 BOCIIUTAHUS

9) sKoI0rNYECKH 11€71€CO00Pa3HOro OTHOIIECHUS K IPUPO/IE KaK UICTOUHUKY KU3HU Ha 3eMIle, OCHOBE €&
CYLIECTBOBAaHHUs, IOHUMAHUS LIEHHOCTHU 3/J0POBOTO U 0€30IaCHOT0 00pa3a >KU3HU, OTBETCTBEHHOIO
OTHOLIEHUS K COOCTBEHHOMY (PU3UUECKOMY M IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTU COOJIIOICHUS
npaBuiI 0€30MacHOTO MOBEACHHS MTPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYalLUsIX, YTPOXKAIOLINX 370POBBIO
M KU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHMS, OJTy4YaeMble IPU U3YUYSCHUH XUMUH, [T PELICHUs 3aJ1a4, CBSI3aHHbIX
C OKPY’KaroIlleld MPUPOJHOMN CPeIoH, MOBBIIEHUS YPOBHS KOJIOTHYECKON KYJIBTYpPbl, OCO3HAHMS
r7100aJIbHOTO XapakTepa 3KOJOrMYECKUX Mpo0seM U MMyTel uX peleHns NocpeICTBOM METO10B Xumuu; 11)
9KOJIOTMYECKOTO MBILUIEHUS, YMEHUS PYKOBOACTBOBATHCSA UM B IIO3HABATEIbHON, KOMMYHUKAaTUBHON U
COLIMAJIBHOM NTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMeTHBIX pe3yIbTaTOB BbIAESAIOT 3HAUMMBbIE 1711 (POPMUPOBAHNS MUPOBO33PEHUS
oOuieHay4YHble TOHATHUS (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PAKT, CUCTEMa, TPOLIECC, SIKCIIEPUMEHT U JIp.),
KOTOpBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3TUX MPEeIMETOB POPMHUPOBATH MPECTABIEHUE O LIETOCTHOW HAyUYHOUM KapTHHE MUPA, U YHUBEPCAJIbHBIE
yueOHbIe AeiicTBU (IT03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpPbIe 00eCIeUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YYeOHOM
NEeSATEIbHOCTH.

MeTaHpeJIMeTHLIe PE3YIbTATBl OCBOCHUA 06pa3OBaTeHI)HOI>'I IMporpaMmsal 10 XUMUH OTPAXKarOT OBJIAJICHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIBHBIMU ﬂeﬁCTBHﬂMH, B TOM YHCJIC:

ba3oBbIMH JJOrHYeCKHMMU AeiCTBUSIMU

1) ymMeHHneM uCnob30BaTh NPUEMBI JIOTHYECKOTO MBIIIJICHUS IPU OCBOEHUH 3HAHUI: pacKpbIBaTh CMBICI
XUMUYECKUX MOHATHH (BBLIETATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATh B3aUMOCBS3b C JPYTUMU
HOHSITI/ISIMI/I), HCIIOJIB30BATh ITOHATUS IJISA 06’b$ICH€HI/I5I OTACIIBHBIX (baKTOB nu ﬂBHeHHfI; BBIGI/IpaTB OCHOBaHUA
Y KPUTEPUU s KIacCU(PUKAIIUN XUMUYECKUX BEIECTB M XUMUYECKHUX PEAKIIHii; yCTaHABIMBATh IPUUYUHHO-
CJICOCTBCHHBIC CBSI3HU MC)KIIy 06’beKTaMI/I 1/13yqu1/151; CTpOI/ITI: JIOTUYCCKUEC paccyxc;[eHmI (I/IHI[yKTI/IBHBIG,
JIeNIyKTUBHBIE, 110 AaHAJIOTUH); JIeJaTh BHIBOBI M 3aKITIOYECHNUS;

2) yMeHHEM MIPUMEHSIThH B MPOIIeCcCe TO3HAHUS MOHATHS (IPEIMETHBIC U METApPEAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIB3yeMbIC B XUMHUH, TTPEOOPa30BBIBATh MTUPOKO MPUMEHSICMBIC B
XUMHH MOJETBHBIC MTPE/ICTABICHHS — XUMHUYECKHI 3HaK (CUMBOJ 3JIEMEHTa), XUMudeckas popmMyia u
ypaBHEHUE XUMHYECKON pEeaKIIMi — MPH PEIICHUN y4eOHO-TI03HABATEIbHBIX 33/1a4; C yUETOM ITHX
MOJIETIbHBIX TPECTABICHUHN BBISIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU N3YYaeMbIX 0ObEKTOB
— XMMHMYECKHUX BEIIECTB M XUMUUYECKHUX PEAKIIUA; BBISIBIISTH OOITHE 3aKOHOMEPHOCTH, IIPUINHHO-
CJICZICTBEHHBIEC CBS3U U MPOTUBOPEUHS B U3YyUaEMbIX MPOIIECCAX U ABJICHUSAX; NMpejiaraTh KpUTEPUH IJIst
BBISIBIICHUS TUX 3aKOHOMEPHOCTEH ¥ MPOTUBOPEUHNIA; CAMOCTOSITEIHHO BBIOMPATh CIIOCO0 pelieHus y4eOHOH
3a/1auy (CpaBHUBATh HECKOJILKO BApMAHTOB PEIICHUS, BEIOMpATh HanboJiee MOAXOAAIINHN ¢ YIETOM

CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB);

ba30BLIMH HCCJIEA0BATEILCKHMH IeHCTBUAMHU



3) yMeHHEM UCTIOTIb30BaTh MOCTABICHHBIE BOMPOCH! B KAYECTBE NHCTPYMEHTA MMO3HAHUS, a TAK)KE B
KaueCTBE OCHOBBI JUIs (POPMHUPOBAHUS TUTIOTE3BI IO MMPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

4) npuoOpeTeHne ombITa MO IUIAHUPOBAHHIO, OPIraHU3AIUHN U IPOBEICHUIO YICHUYECKUX SKCIIEPUMEHTOB!
yMEHHUE Ha0JII0JaTh 33 XOJ0M MPOLIEcca, CaMOCTOSATENILHO MTPOrHO3UPOBATh €ro pe3ysbTar, (POpMyIHpPOBAThH
O606IH€HI/I$I W BBIBOJIBI I1O pE3yJibTaTaM HpOBC[IéHHOFO OIIbITA, UCCJICAOBAHUA, COCTABIIATH OTYET O
MPpOJIeTTaHHOM padoTe;

Pa6otoii ¢ nungopmanueit

5) yMeHHEeM BBIOUpaTh, AaHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TMYHBIX BUAOB U (hOpM
MIPEJICTaBJICHHUS, MTOJIy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-MIOMYJISIpHAS JIUTEpaTypa XUMUIECKOTO
CoJIep>KaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTHUECKH OIEHUBATh MPOTHUBOPEUNBYIO U
HEJOCTOBEPHYIO HH(POPMAITHIO;

6) yMEHHEM IPUMEHSATH Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU TIOUCKE U 0TOOpe HHPOPMAITUH U
COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOUMBIX IS BHITIOJIHEHUS YUYEOHBIX U TTO3HABATEILHBIX 33]1a4 OTpe-
JENEHHOTO THIIA; TPHOOPETEHUE OMBITa B 00JACTH UCIIOJIb30BaHUs MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, OBJIAJCHUE KYJIbTYPON aKTUBHOTO HUCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATH ONTUMATBHYIO (pOpMY TIpecTaBiIeHus HH(OOPMALIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOUWHAIIASIMU;

7) yMEHHEM UCIOIB30BaTh M aHAJTM3UPOBATH B Mpollecce YUeOHOI U HCCiIeI0BaTeNIbCKOM AeSITeTbHOCTH
MH(OPMALIMIO O BIUSHUU MTPOMBIIIICHHOCTH, CEJIBCKOTO XO3SHCTBA U TPAHCTIOPTA HA COCTOSTHUE
OKpY>Karollel NpUpOTHON CpPEIbI;

YHuBepcaibHBIMH KOMMYHHUKATHBHBIMH e CTBUSIMU

8) yMeHueM 3a7aBaTh BOMPOCHI (B X0JI€ AUAJIOTa W/WIIN AUCKYCCHUH) TI0 CYIECTBY 00CYkK/1aeMOil TeMBl,
(hopMyIHpPOBATh CBOU MPEJIOKEHUS OTHOCUTEIILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1a4H;

9) npuobpeTeHue onbiTa IPE3EHTALUN PE3YIbTATOB BHIIIOJHEHHS] XUMUYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, TA00PATOPHOI PabOTHI MO UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTa);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU [TO3HABATEIILHON M UCCIIEI0BATEIbCKON
JeSITeIbHOCTU MIPH PEIICHUH BO3HUKAIOIIUX MPO0JIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTIaCOBAHUS
no3uiuii (006cyxaeHus, 00OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIINS COBMECTHBIX JICHCTBUH,
oIpeJiesIeHNe KPUTEPUEB 10 OLEHKE KaueCTBa BHIMOJIHEHHON paboTHI U 1Ip.);

YHuBepcaabHBIMHU PeryJasITHBHBIMHM 1€l CTBUSIMHU

11) ymeHuEeM caMOCTOATEIHHO OMPEIENATh HEeNH JesTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENILHOCTD, BEIOMpATh HanOOIIee
3¢ exTuBHBIC CITOCOOBI pelieHrsT YIeOHBIX W MO3HABATEIBHBIX 33]1a4, CAMOCTOSITEILHO COCTABIIATD WU
KOPPEKTUPOBAThH MPEATIOKEHHBIN alrOpUTM JACHCTBUN MTPH BBHITTOJTHEHUH 33JaHUN C YUETOM MOTydeHUs
HOBBIX 3HAHUI 00 M3y4aeMBbIX O0OBEKTaX — BEIIECTBAX U PEAKIIUAX; OLIEHUBATH COOTBETCTBUE MOTYYCHHOTO
pe3yJibTaTa 3asiBJCHHOM LIEIH;

12) yMeHuEM HCTIONb30BaTh U aHATU3UPOBATH KOHTEKCTHI, MpeiaraéMble B YCJIOBHH 3a/IaHUM.

HNPEIAMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX pe3yIbTaTOB [0 OCBOSHHIO 00S3aTENBHOTO COIEPIKAaHMs, YCTAHOBICHHOTO TaHHOM
IpUMEpPHOM paboueil mporpaMMoi, BBIACISAIOT: OCBOCHHBIE 00YYAIOIIUMKCS HAyYHbIE 3HAHUS, YMEHHS U
COCcO0BI ACUCTBUM, criennpuieckue A MpeAMETHON 001acTh «XUMUsY, BUABI IEITETLHOCTH I10
MIOJTyYEHHIO HOBOT'O 3HAHMUS, €r0 HHTEPIPETAINU, TPE0OPa30BAHHUIO U MPUMEHEHHUIO B PA3ITUYHBIX YUEOHBIX U
HOBBIX CUTyalUsIX.



[IpenmMeTHbIE pe3yabTaThl MPEICTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS CIIELYFOLINX
YMEHHM:

1) packpvisams cmblci OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUN AJIEMEHT, aTOM, MOJIEKYJia, UOH,
KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTb, IEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCJICHHUS, XUMUYECKasi PeaKIusi, XAMHUYECKasl CBSI3b, TEIIOBON 3(p(PeKT peakunu, Mob, MOISIPHBIN 00BEM,
PacTBOP; NEKTPOIUTHI, HEINEKTPOIHUTHI, SMEKTPOIUTUYECKAS JUCCOIUAIINS, pEaKIIMU HOHHOTO OOMEHa,
KaTajan3aTop, XMMUYEeCKOe paBHOBECHE, 0OpaTUMbIE M HEOOpATHUMbIE PEAKIIHH, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJIIEHUE, AJUNTIOTPOINS,
amM(pOTEepHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAS, MOHHAS, METAITINYECKas), KpUCTAJUITMUECKas PeléTka,
KOppO3Usl METAJIJIOB, CIUIABBI; CKOPOCTh XUMUYECKOW peaKUH, MPEAEIbHO JOIMyCTUMAasi KOHIIEHTPALHs
(ITAK) Bemiectna;

2) unmocmpupoams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. T1. 1) U IPUMEHSTH 3TU NOHITHUS
TIPU OTIMCAHHUH BEIIECTB U UX MPEBPAIICHUII;

3) ucnonv3o6amb XUMUYECKYIO CHMBOJIMKY JUIS COCTaBIIEHUS! ()OPMYII BEUIECTB U YPABHEHUN XUMHUYECKUX
peaKuuii;

4) onpedenamp BaJEHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB B COCTUHEHUSX Pa3IMYHOTO
COCTaBa; MPHUHA/IEKHOCTh BEIIECTB K OMpeAeIEHHOMY KJlaccy COeTUHEHH 1Mo ¢popMyiaM; B XUMUYECKON
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJJINYECKasl) B HEOPraHUYECKUX COSAMHEHHUAX; 3apsi/l HOHA 110 XUMUYECKOU
(dbopMyie; xapakTep cpeiibl B BOJHBIX PacTBOpax HEOPraHWUYECKUX COSAMHEHUHN, TUIT KPUCTAIITMUYECKON
PEIIETKY KOHKPETHOTO BEILIECTBA;

5) packpwvieams cmwica llepuoanueckoro 3akona /1. 1. MenneneeBa u 1eMOHCTpUPOBATH €r0 MOHUMAHUE:
OTHCHIBATh M XapaKTepu30BaTh TabanuHyto popmy [leprnonndeckoil CHCTEMBI XUMHUECKUX DIIEMEHTOB:
pa3nuyaTh NOHATHUS «TJaBHas moAarpymmna (A-rpymnmna)» u «mobounas noarpyimna (b-rpymnmna)», mansie u
00JIbI1IKE IEPUOIBI; COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B IEPUOAUYECKOM Tabulle, C YUCITOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUECKUX 2JIEMEHTOB (COCTaB U 3apsij apa, o0iiee Yucio
3JIEKTPOHOB U pacIpeieNIeHue UX MO IEKTPOHHBIM CJI0SIM); OOBSICHATH 00IIHME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCIMHEHU B Mpejenax MajblX MepruoJIOB U IIIaBHBIX MOATPYIII C
y4E€TOM CTPOCHHUSI UX aTOMOB;

6) Kraccuguyuposams XUMIUUECKUE SITEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMUYECKUE PeakIiu (1o
YHCIy U COCTaBY YUaCTBYIOIIMUX B PEaKIIMU BEIECTB, MO TETIIOBOMY 3PQEKTy, M0 U3MEHEHUIO CTeNeHel
OKHCIICHUSI XUMHYECKUX JIEMEHTOB);

7) xapaxmepuzosamsv (ONMUCHIBATH) OOITHE U CHEITUPUIECCKIE XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPK/1asl ONMCAHNE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIHNX
XUMHUYECKUX PEAKIIMIL;

8) cocmaename ypaBHEHUS AJIEKTPOIUTUUECKON JUCCOLUAIIMK KUCIIOT, EJI0Uel U CoJiell; MOIHbIE U
COKpaIllEHHBIE YPAaBHEHUS peaKkIii HOHHOTO 0OMEeHa; YpaBHEHUS peaKIfii, MOATBEPKIAIOIINX
CYILLIECTBOBAHME F€HETUYECKOM CBSI3U MEX/ly BEIIECTBAMH PA3JINYHBIX KIIACCOB;

9) packpvieams cyuHocms OKACITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEACTBOM COCTABIICHHUS
ANEKTPOHHOTO OallaHca ITUX PeaKIInii;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOXHOCTH IIPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUN B pa3JIMYHBIX YCIOBUSIX;

11) 6bluucsams OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JI0JIIO
XMUMHUYECKOTO 3JIeMEHTa 1o (GopMyJie COETUHEHHSI; MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE; MPOBOIUTH
Ppacy€Tsl 110 YPABHEHUIO XMMUYECKOM pEaKIUu;

12) credosams mpaBUIaM MOIH30BAHUS XUMUYECKOU MTOCYION U JIA0OpAaTOPHBIM 000PYIOBAaHUEM, a TAKKE
MpaBUJIaM 00pallleHus ¢ BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIITOJIHEHUIO J1a00paTOPHBIX



XUMHUYECKUX OIBITOB IO MOJYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEUIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peaxiu, MOATBEPKIAIOIINE KAaUeCTBEHHBIA COCTaB Pa3IUYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM TYyTEM XJIOpUI-, OPOMHI-, HOUI-, KapOoHaT-, pocdaT-, CHIMKAT-, CyJIb(aT-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUS U MOHBI M3yUEHHBIX METAJUIOB, IPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

14) npumensims OCHOBHBIC OTIEPALIMU MBICIUTEILHOMN IEATEILHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHUE,
000011IeHIe, CUCTEMATH3AIINIO, BBISIBICHUE TPUIHMHHO-CIICICTBEHHBIX CBSI3€H — NIJIs1 U3yUEHUS] CBOMCTB
BEIECTB M XUMUYCCKHUX PEAKIIHIA; €CTECTBEHHO-HAYYHBIC METO bl IIO3HAHUST — HAOI0/ICHUE, U3MEpPEHUE,
MOJICIUPOBAHKE, YIKCTIEPUMEHT (peasTbHBIA M MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHue pa3/ie/ioB M TeM KoauuecrBouacoB Jara BuabiaesiTeJIbHOCTH Buabl, JJIeKTPOHHbIE
n/n | mporpamMMbl HM3y4YeHHs! hopmb1 (uudposbie)
BCEr0 | KOHTPOJIbHBIEP MPAKTHYECKHEP KOHTPOJISI o6pasoBaTeabHbIEp
a00ThI a00ThI ecypenl
Pa3pen 1. BemecTBo U XMMHYeCKHE PeaKLUH
1.1. | TloBTOpenue u yriayGienue 3uaunmii | 1 0 0 06.09.2022 | XapakTepH30BaTh XHMHYECKHE SIIEMEHTHI EPBBIX TPEX NMEPHOOB, KAIHSA M KAIbIHSA M0 HX VerHblit http://college.ru/himiya/
OCHOBHBIX pPa3/ie/ioB Kypca 8 08.09.2022 | monoxeruto B [lepuoamnyeckoii cucreme Jl. 1. Menneneesa; ormpoc;
KJacca KrnaccudunupoBaTs 1 Ha3bIBaTh HEOPrAHMYECKUE BEIECTBA N3YUCHHBIX KIIACCOB; KonrponbHas
OrnrcsIBaTh 00IIME XUMUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB, MOTBEPXKAATH pabora;
CBOJCTBA [IPUMEPaMH MOJIEKYJISIPHBIX YPABHEHNH XUMHYECKHX PEaKIHil; ;
1.2. | OcHOBHDBIE32aKOHOMEPHOCTH 5 0 1 08.09.2022 | OmpenensTh OKHCIUTEND U BoccTaHoBUTENb B OBP; Ipaktuueckas | http://him.1september.ru
XHMHYECKHX peaKuuii 22.09.2022 | CocTaBnsTh SMEKTPOHHBIH OaaHC peaKiuu; pabora;
I1pon3BONTE BBIYMUCIICHHUS O XUMHYECKUM YPABHEHUSM;
1.3. | Daekrpoaurnueckas 8 1 1 27.09.2022 | CocTaBisTh ypaBHEHHS AUCCOLMALMH KUCIIOT, ICTIOYCH H COJEH, MOIHBIEC U COKPAIIEHHbIC Kontponbuas | http://chemistry.narod.ru
aucconuanusi. XuMH4ecKne 20.10.2022 | noHHBIC YpaBHCHHS XHMHYCCKHUX PEAKINA HOHHOTO 0OMEHa; paborta;
peaknun B pacTBopax II1aHupOBaTh U OCYIIECTBIISTH Ha IIPAKTUKE XMMHYECKUE IKCIIEPHUMEHTBI, IPOBOAUTh
HaOIIFO/ICHHS, IENaTh BHIBOJBI [0 PE3yJIbTAaTaM 9KCIIEPHMEHTa;
Nroronopazneny 14
Pa3znen 2. HemeTa/libl M X coeJHHEHHUS
2.1. | O6man xapaKTepucTuKa 3 0 1 25.10.2022 | Xapakrepu3oBaTh HU3MIECKHE U XHMUYECKUAE CBOMCTBA MPOCTHIX BELIECTB ANOrCHOB (Ha Ipakruueckas | http://him.1september.ru
XHUMHYeCKHX dieMenToB VIIA- 08.11.2022 | mpumepe XJ10pa) U CIOXKHBIX BEIIECTB (XIOPOBOIOPOIA, XJIOPH/IA HATPHS), CIIOCOOBI HX paborta;
rpynnsl. ['ajgoreHsi OJTyYeHHs], IPUMEHEHHIE U 3HAYCHHE B IPUPOJIC M JKU3HHU YeIIOBEKa,
Ornpe/iersiTh raloreHH/1-HOHBI B PACTBOPE;
2.2. | Obmas XxapaKTepHCTHKA 6 0 1 10.11.2022 | XapakTepn30BaTh (U3MICCKHE U XMMHIECKUE CBOICTBA IIPOCTOTO BEILECTBA CEPHI U ¢ Ipaktuueckas | http://him.1september.ru
XHMHYECKHX d1eMenToB VIA- 29.11.2022 | coenmuenuii (CepoBOIOPOAA, OKCHIOB CEPBI, CEPHOM KUCIOTHI, CyIb()ATOB), CIOCOOBI HX paborta;
rpynnsl. Cepa u eécoenHeHUst OJTyYeHHs], IPUMEHEHHNE U 3HAYCHHE B PUPOJIE M JKU3HHU YeIIOBEKa,
OrnpeiernsiTh HAIMYKE CYIb(AT-HOHOB B PACTBOPE;
2.3. | O6mas xapaKTepucTHKa 8 0 1 01.12.2022 | Xapakrepu30BaTh QU3NUECKUE M XUMUIECKHE CBOIMCTBA IPOCTHIX BewmecTs a30ta u pochopam | [pakruueckas | http://him.1september.ru
XHMUYECKHX 3JIeMeHTOB VA- 27.12.2023 | ux coenuHeHuMii (aMMHaka, coJieil aMMOHHS, a30THOW KHCJIOTBI, HUTpaToB, okcuaa docdopa(V) u | pabora;
rpynmnsl. A3or, docdop n ux (ochopHoit KucI0THI, Hoc(aToB), CIOCOOH! HX HONYYEHHS, IPUMEHEHHE 1 3HAYCHHE B IIPHPOJIC
COeMHEHHsT 1 JKM3HH 4eII0BEKa;
Omnpenensith HOHbI aMMOHHS U (pocdaT-HOHBI B PacTBOPE;
2.4. | O6mas xapaKTepucTHKA 10 1 1 29.12.2023 | Xapakrepu3oBaTh (U3HISCKHE ¥ XMMIYECKIE CBOHCTBA IIPOCTHIX BEILECTB yIIepoa U Ipaktuueckas | http://college.ru/himiya/
XHMHYECKHUX j1eMeHToB IVA- 07.02.2023 | kpeMHHS U X COSIUHEHHIT (OKCUIOB YIIIEPO/a, YTOIbHON KHCIOTHI, KapOOHATOB, OKCHAA paborta;
rpynnsl. KPEMHHsI, KPEMHUEBOI KUCIIOTBI, CUIIMKATOB), CIIOCOOBI MX IONYYEHHs, IPUMEHEHHE 1
Yraepoa u kpeMHMii H UX 3HAYEHHE B IIPHPOJIE U JKU3HHU YEIIOBEKA;
coeIMHEHHs Omnpepernsite KapOOHAT- U CHJIMKAT-HOHBI B PaCTBOPE;
Hroronopasznemy 27
Pazaen 3. MeTa/lIbl H HX COeIHHEHHSI
3.1. | O6muecBoiicTBAMeTALIOB 4 0 0 09.02.2023 | Xapakrepu30BaTh CTPOCHHE METaIOB, 00NMe HU3NUECKUE 1 XUMUYECKHE CBOHCTBA METAIOB; | YCTHBII http://chemistry.narod.ru
21.02.2023 | XapakTepu3oBaTh 00IIHE CIOCOOBI MTOTYyYECHHS METAILJIOB; onpoc;




3.2. | BaxHeiilne MeTAJLIBI H MX 12 28.02.2023 | Xapakrepn30BaTh (U3HYECKUE U XMMHYECKUE CBOMCTBA [POCTHIX BEIECTB METal
coeMHeHMsI 13.04.2023 | coemuHenuii (OKCHIOB, THAPOKCU/IOB, COJIET), CIOCOOBI MX TONYYCHHSI, TPHMEHE!
3HaYCHHUE B IIPUPOJIE U JKU3HH YEJIOBEKa;
Pacro3HaBaTh ¢ IOMOIIBIO KAYECTBEHHBIX PEAKIHIl HOHBI METAIUIOB (MarHMs, alr
LIMHKA, XKele3a, ME/n);
Hroronopaznemny: 16
Pa3nen 4. Opranuyeckasi Xumusi.
4.1. | Tiepronauansubie 11 18.04.2023 ;((apaKTepPBOBaTL 061].11/[6 CBOJICTBA JUISI BEIIECTB MOJICKYJISIPHOTO crpoe}m;f,
AR, e ——— 25.05.2023 Capamepmosarb CBOMCTBA MPEAEIbHBIX H HEIPEISIbHBIX YIIICBOJOPO/IOB;
OCTaBIISITh CTPYKTYPHbBIE (HOPMyYIIbl HEHACHIIIEHHBIX YTIEBOAOPOIOB;
BellecTEax. pyKTYpHBIC hopmy m YIIEBOTOPOTIOB;
Hroronopasneny: 11
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE

Ne | Temaypoka Kosaun4yecTBouacoB Hara Buawl,
n/n H3y4eHus: | popmbl
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE KOETPOJISI
padoThbI padoThI
1. | IloBropenue.CtpoeHue aToMa. 1 06.09.2022 YcTHbIi
[Tepuoanueckuii 3aKoH, OTIpoC;
MepPHONYECcKast CUCTEMA
XUMHYECKHUX DJIEMEHTOB
J.N.MenneneeBa.OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
BEIIIECTB
2. | CymHOCTh OKHCIUTEIBHO- 1 08.09.2022 VCTHBIH
BOCCTaHOBUTEJBHBIX OT1pOC;
peaKuum.
Oxkucnurens.BocctanoBUT
amr
3. | TeroBoii 3¢ ekt 1 13.09.2022 | TIuceMeHHBIH
XUMHUYECKUX PeaKIIni. 0T1poC;
4. | CKOpOCTh XHMHYECKUX 1 15.09.2022 YcrHbii
peakuuil. OIIpOC,
5. |Ipakmuueckasn paboma 1 1 20.09.2022 | TIpakTuueckas
Nel. I3ydyenue BIUSTHUS pabora.
YCIIOBUY MPOBEACHUS
XUMHYECKON peakiny Ha
€€ CKOpOCTb.
6. | O6parumbie peakuuu. [Tonstue, 1 22.09.2022 VeTHBIN
0 XMMUYECKOM PaBHOBECHH. OIIpOC,




7. |CyuiHocTs mporecca 27.09.2022 Y CTHBIH
PIICKTPOIUTUYECKON onpoc;
TACCOLMALIUN.

8. | DmekTponuTHUecKas 29.09.2022 YcTHbli
JHACCOIIAIMS KUCIIOT, OTIpOC;
OCHOBAaHHM U COJICH.

9. |CunbHble U cnalOble 04.10.2022 VcerHbIH
AJICKTPOJIUTHI. OTIpOC;
CreneHb
JIACCOIIMAIIH.

10. | Peakiiuu noHHOrO 0OMeEHa. 06.10.2022 | TTuchbMeHHBIIKA
YcnoBus IPOTEKaHUS PEAKIIHIA HTPOJIb;
HOHHOTr0 OOMEHa.

11. | Tuapomnus cosneii. 11.10.2022 YcTHbII

OTIpoC;

12. | IIpakmuueckas paboma 13.10.2022 | ITpakTuyeckas
Ne2. PemieHue pabota;
IKCITEPUMEHTATBHBIX
3a7a4 10 TEME
«CBolicTBa KMCJIOT,

OCHOBAHMUI U COJICH KaK
ANEKTPOIIUTOBY.

13. | O00OmeHne MO TEMaM 18.10.2022 VYcrHbII
«Knaccuduxarus OTIpoC;
XUMUYECKUX PEAKIUN» H
«DNEKTPOIUTHYCCKAS
IACCOIIAALTH.

14. | Konmponvnas paboma Nel 20.10.2022 | KonrposbHast
o reMaM «Kunaccudukanus pabora;
XUMHUYECKUX PEAKIUN» M
«INEKTPOTUTHYECKAS

15. | XimopoBomopo: moiay4eHune u 25.10.2022 VYcrHbrit

CBOMCTBA.

OTIpOC;




16. | Constnast kucimora i €€ COJIH. 27.10.2022 VYTl
OTIpOC;
17.| IHpaxkmuueckas 08.11.2022 | IIpakTtuyeckas
paooma Ne3. pabora;
[Tonydenue consiHon
KHUCJIOTHI M U3yYEHUE
€€ CBOICTB.

18. | Xapakrepucruka 10.11.2022 YcrHbri
KHUCJIOPOJAA U CEPHIL. OI1poC;

19. | CBoiicTBa u mpumMeHeHUsI 15.11.2022 VY CTHBIH
CEpBI. OTIpOC;

20. | CoenriHEHHS CEPHI: 17.11.2022 Y cTHBIA
CEpOBOIOPO, OTIpOoC;
CepOBOAOPOIHAS
kucnora. Cynbpuabl.

21. | Okcup cepoi(IV). Cepuucras 22.11.2022 VerHbli
KHCJIOTa U €€ COMHU. OIpoc;

22. | Okcun cepsi(VI). Cepuas 24.11.2022 YcTHbIN
KHCIIOTa B €€ COJU. OIpoC;

23. | Ipakmuueckasn paboma Ned. 29.11.2022 | TIpakTrueckast
Pemmenne skcriepuMeHTaTBHBIX paborta;
3azma4 1o teme «Kucnopon n
cepay.

24. | A3ot: pusnueckue u 01.12.2022 YcTHBIH
XMMHYECKHE CBOMCTBA. OTpoc;

25. | AMMmuak. 06.12.2022 VY CTHBIN

OI1poC;

26. | Ilpakmuueckas paooma Ne5. 08.12.2022 | TIpakTHueckast

[lonydyenne ammuaka u pabora;

HU3y4YEHUE €ro CBOMCTB.




27. | CommaMMOHHS. 13.12.2022 YcTHBIR
OTIpOoC;
28. | A30THAsIKUCIIOTA. 15.12.2022 VY cTHBIH
oTpoc;
29. | Conna3zoTHOMKHUCIIOTHI. 20.12.2022 VYcTHBIIT

OTIpOC;




30. | Docdop: puznueckue u 22.12.2022 VeTHbII
XHUMHAYECKHE CBOWMCTBA. ompoc;
Kpyrosopotdochopa
BIIPHUPOJIC.

31. | Coenunenus docdopa: okcus 27.12.2022 VeTHbIH
docdopa (V), dochopras OIIpoC;
KHCJIOTa U €€ COJIH.

32. | XapakTepHcTHKa yriiepoaa u 29.12.2022 YcTHbIi
KPEMHHUS. AJUTOTPOTIHS OTIpoC;
yriaepoja.

33. | XuMH4YeCKHEeCBONWCTBAYTIIC 10.01.2023 YcrHbIT
pona. OIpoc,

34. | Oxcup yraepoxa (II). 12.01.2023 VcTHBIA
VYrapsslii ras. OIIpoc;

35. | Okcun yrizepona 17.01.2023 YcTHbIN
(IV).Yrnekucnsliii ras. OTIpoC;

36. | YrompHas kuciora u eé 19.01.2023 VYcTHbIi
cosu. Kpyrosopor 0T1poc;
yIiIepoja B IPUPOJIE.

37. | Ilpakmuueckaa paooma Ne6. 24.01.2023 | TIpakTuueckas
[Monyuenune oxcuna pabota;
yraepona(lV) u
W3yYEHHUE €T0 CBOWCTB.

Pacno3naBanue
KapOOHATOB.

38. | Kpemuwuii. Oxcu KpeMHHs 26.01.2023 VeTHbII
(IV). OTIpOC;

39. | KpemHuueBast KuciaoTa u 31.01.2023 VYcTHbIN
e€ comu. CrekJo. OIpoc;
Ilemenr.

40. | ObobmeHnenOTEME 02.02.2023 VCTHBIH
«Hemertaib. OIIpOC;

41. | Konmponvnas 07.02.2023 | KontposbHast
padoma Ne2 1o pabora;
TeMe

«HewmeTauiby.




42. | IlonokeHue METAIIOB B 09.02.2023 YCTHBIN
MIEPHONYECKON crcTeMe orIpoc;
XUMHUYeCKUX djieMeHToB J[.1.

Menneneesa. O0mue
(usznueckue cBoiicTBa
METAJUIOB.

43. | Merauisl B IpUpoie u 14.02.2023 YcrHbiil
o01me croco0bl uX OIpoC;
MOy YEHUSI.

44. | O0ue XMMUYECKHE CBOCTBA 16.02.2023 YcrHBI
METAJIJIOB: PEAKIUU C oTIpoc;
HEMETAJLIAMHU, KUCJIOTAMHU,

COJISIMU.
BoccranoBurennLHBEIECBOIICTBA
METAJUIOB.

45. | DNeKTpOXUMHUYECKUIP 21.02.2023 YcTHbIi
SITHATIPSDKEHUHMETasLT OTIpOoC;
OB

46. | CritaBeL. 28.02.2023 YcTHbIi

OTIpOoC;

47. | lllenoyHbieMeTAILIIBI. 02.03.2023 | YcTHBIi ompoc;

48. | CoenMHEHNAIIEIOYHBIXMETAILIT 07.03.2023 VeTHbIH
OB OIIpOC;

49. | Maruuii. lllenouno3zemenbHble 09.03.2023 VcerHblit
METAJUILI. OTpoc;

50. | BaxcHetiwue coeduHeHus 14.03.2023 VYerHbli
kaavyus. XKécmkocmo 0IIpOC;
800bl.

51. | AnromuHuii 16.03.2023 VY CTHBIHN

OTpoc;

52. | BaxcHeilwue coeduHeHus 28.03.2023 VYerHbli
AAOMUHUS. ompoc;

53. | Kenezo. 30.03.2023 VYceTHbIN

OTIpOoC;




54.

CoenuHeHNs Kejie3a U UxX
CBOMCTBA:: OKCHU/IBI,
rUAPOKCHIIBI M comu sxee3a(ll
u III).

04.04.2023

VYeTHbI onpoc;




55. | Ilpakmuueckan paboma Ne7. 06.04.2023 | TIpakTrueckas
Pemenue pabora;
IKCIIEPUMEHTATBHBIX 3a/1a4 10
Teme «Metajuiby.

56. | O6o6maroIuit ypok 1mo 11.04.2023 VcTHbIH
Teme«MeTannbny OTIpOC;

57. | KontponbHas pabora Ne3 1o 13.04.2023 | KontposbHast
Teme «MeTamib. pabora;

58. | Ctpoenue opraHHYeCcKuX 18.04.2023 VCTHBIH
BeulecTs. ['omonorus u 0TIpoc;
H30MEPHSL.

59. | TIpenenbHBICYTIIEBOAOPO 20.04.2023 YcrHbii
Ibl (METaH, 3TaH). OTIpoC;

60. | HenipeenpHBICYTIIEBOIOPOT 25.04.2023 VY ceTHBIA
bl (3TUJICH) OIIpOC;

61. | [lonumepsi 27.04.2023 Vbl

0T1poC;

62. | Kucinopozacoaepskarime 02.05.2023 Y cTHRIN
coenuHeHus. CIUPTHI KOHTPOJIb;
(MeTaHOII, ATaHO,

IJIALEPHH).

63. | KapOOHOBBIC KHCIIOTHI 04.05.2023 VYcrHbii
(YKcycHast KUCoTa, 0T1poC;
AMUHOYKCYCHAsI KHCIIOTA,

CTCapUHOBAS M OJICHHOBAS
KHCTOThI). CIoKHBIEI(DUPBHIL.
buonornueckuBaxHbIeB
emectBa. Kupsl.

64. | YrieBobl (TJIH0K034). 11.05.2023 VYeTHbII

0T1poC;

65. | benku. XuMusi ¥ 3710pOBBE. 16.05.2023 VYcTHRIN
BurtamuHsbl. OIIpOC;

JlekapcTBEHHBIEBELIECTBA.




66. | Xumuueckoe 3arpsi3sHeHHe 1 18.05.2023 VeTHBIH
OKpY’KaloIel Cpeibl U ero 0T1poc;
nocnencteus. [Ipasuia
6e3omacHoCcTH TIpU padote
CO cpeAcTBaMHU OBITOBOM
XHMUH.

67. | Obo0maromuii ypok 1o 1 23.05.2023 VYcTHbIN
TeMme «Baxueiimme OIIpOC;
OpPTaHUYECKUE COCTUHECHUS.

68. | IToroBast KOHTpOJIbHAS 1 25.05.2023 | KoutposbHast
pabora 3a Kypc XuMUHU pabora;
OCHOBHOM IIKOJIBI

OBUIEE KOJIMYECTBO YACOB 68 6

[10 [TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIA YHEHUKA

Xumust. 9 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey;
Beenure cBOM BapHUaHT:

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

M.IO. I'opkoBenko «Iloypounsie pa3paboTku 1o xumum», 9 kiacc, M. «Bako», 2009 r.

l'apa H.H. Xumus. 3agaunuk ¢ nomomHukoM. - M.: [Ipocsemenue, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enuneie oOpazoBartenbHbIe pecypcehl ¢ caiita Www. school-
coolection.edu.ruhttps://ypox.pd/

http://college.ru/himiya/

http://him.1september.ru






