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MNOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamma 1mo XuMuu it 00y4aronuxcs 8 KJIacCOB COCTaBJIeHa HAa OCHOBe TpeboBaHuit k
pe3yaprataM OCBOCHHS OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus,
MpeaCTaBICHHBIX B DeepaibHOM rocyIlapcTBEHHOM 00pa30BaTelIbHOM CTaHIapTE OCHOBHOTO OOIIEro
o0pa3oBaHMsl, ¢ yU4ETOM paclpeelEHHbBIX M0 KJIaccaM MPOBEPSEMBIX TPeOOBaHUM K pe3yIbTaTaM OCBOCHUS
OCHOBHOHM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHMsI U AJIEMEHTOB CONIePIKaHUS,
MPEICTaBICHHBIX B YHUBEPCAILHOM KOIM(UKATOPE MO XUMHUH, a TaKKe Ha ocHOBe [IpuMepHoii mporpaMMbl
BOCITUTAaHUS 00yYaIOIIUXCS MPH MOJTYYEHUH OCHOBHOTO 0011ero oOpa3oBanus u ¢ yuétom Konuenuun
MpernoiaBaHus yueOHOro mpeameTa « XuMus» B 00pa3oBaTellbHbIX opranu3aiusax Poccuiickoi
Oenepaliu, pean3yonX 0CHOBHbBIE 00111e00pazoBarenbHbIe porpaMMel (yTB. Pemennem Komneruu
Munnpocsenienus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O HPEIMETA «XUMMUSD»

Bxnan yueOHoro npeamera « XuMUs» B TIOCTH)KEHUE 11€JIeld OCHOBHOT'O 00111ero 00pa3oBaHus 00yCIOBIIEH
BO MHOT'OM 3Ha4e€HHUEM XHUMHUECKOHU HAayKH B IMO3HAHWHW 3aKOHOB IMPUPOALI, B PA3BUTHUU IMPOU3BOAHUTCIbHBIX

CHJI O0IIIeCTBA M CO3IaHMH HOBOM 0a3bl MaTepHAIbHON KYJIBTYPHI.

XUMHUS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK paclpocTpaHuia CBOE BIUSHUE HAa Bce 00JIacTH
YeJI0BEUECKOro CyIIeCTBOBAHUS, 3a/1aJla HOBOE BUACHHE MUPA, CTaja HEOTheMJIEMbIM KOMIIOHEHTOM MHPOBOM
KYJBTYpPbI, HEOOXOIUMBIM YCJIOBUEM >KM3HH 00IIeCTBA: 3HAHUE XUMHHU CIYKHUT OCHOBOMU 1 (hOPMUPOBAHUS
MHUPOBO33PEHHUS YeTIOBEKA, €0 MPEACTABICHUN O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT
dbopmupyemble XUMUEH IPEICTABICHUS O B3aUMOIIPEBPAILICHUSX SHEPTUU U 00 3BOJIOIMH BEIIECTB B
IIPUPOJIE; COBPEMEHHAsI XMMUS HalpaBjeHa Ha pelieHue o0aJbHbIX Mpo0OiIeM YCTOWYUBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, YJHEPTETUUECCKOM, MTUIIEBON M YKOJIOTHYECKON 0€30MacHOCTH, TpolIemM
3/IpaBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaroniero 3HaueHusl XMMUU B )KU3HH 00I1I€CTBA CYIIECTBEHHO MTOBBICUIIACH POJIb
XUMHYECKOTo 00pa3oBaHus. B muiane colnann3anuu OHO SIBISETCS OJHUM U3 YCIOBHM (popMHUpOBaHUS
WHTEJUIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEeHHOMY Y€JIOBEKY XMMHYECKUE 3HAHUSI HEOOXOIMUMBI JIUIsl PHOOPETEHHUS OOIIEKYIBTYPHOTO
YPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO y4aCTBOBATh B MHOTOOOpAa3HOM
YKU3HU OOLIECTBA, UIsl 0CO3HAHUS BAXKHOCTU Pa3yMHOI'O OTHOILIEHUS K CBOEMY 3[J0POBBIO U 30POBbIO
JIPYIUX, K OKpYKaroLIel IPUPOIHOH Cpelie, AJI1 IPAMOTHOIO IIOBEICHHUS IIPU UCIIOJIB30BAHUU PA3ITUYHBIX

MaTCpualioB U XUMHUYCCKHUX BCUICCTB B HOBCGHHGBHOﬁ KHU3HHU.

Xumudeckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SIBISICTCSI 0230BBIM 110 OTHOIIEHHUIO K CHCTEME 00IIeTo
XHUMHUYECKOTo 0Opa3oBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT MPUCYIIHe 00IeMy
XHUMHUYECKOMY 00pa30BaHMIO KITIOUEBBIE IIEHHOCTH, KOTOPBIE OTPaXXatoT TOCYJapCTBEHHbIE, 00IIECTBEHHBIE U
UH/IMBUAyaJIbHBIE TOTPEOHOCTH. DTUM OIPEeIsAeTCs CYIIHOCTh O0IIel cTparerud o0y4eHus, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIMXCS CPEICTBAMH YUE€OHOTO MpeaMeTa « XUMUS».

Nzyuenune npenmera: 1) cnocoOCTBYET peanu3aiii BO3MOKHOCTEN sl caMOpa3BUTHUS U (HOPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011ei 1 (PyHKIMOHATBHON IPaMOTHOCTH; 2) BHOCUT BKJIAJ B JOpPMUPOBaHHE
MBIIUIEHHS U TBOPUYECKUX CITOCOOHOCTEN MOIPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON yueOHOM
ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX U UCCIICAOBATCIIBCKUX YMGHHﬁ, HGO6XOIII/IMBIX KaK B HOBCCIIHCBHOfI
YKU3HU, TaK ¥ B MPOPECCUOHATLHON JEATEILHOCTH; 3) 3HAKOMUT CO CHEIM(PUKON HAyIHOTO MBITILICHUS,

3aKJIaIbIBACT OCHOBBI LICJIOCTHOTO B3I /1a HA CAUHCTBO MPUPOABLI U YCJIOBCKA, SABJIACTCSA OTBECTCTBCHHBIM



3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOIPOCTKOB; 4) CIOCOOCTBYET
(bopMUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHKE HIKOIHHUKOB.

Haspannble HanpaBieHus B 00y4YeHUN XUMUU 00ECIIEUNBAIOTCA CrIeUUKON CoepKaHus IpeaMeTa,
KOTOPBIH ABJISETCS NEIaroriuecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHUHU Ha OIpeeIEHHOM
Jrane e€ pa3BUTHSL.

Kypc xumuu 0CHOBHO# 1IKOJIbI OPUEHTHUPOBAH HA OCBOEHHE 00YyYalOIIMMUCS OCHOB HEOPraHUUYECKOM

XUMHHU U HCKOTOPBIX MMOHATHH U CBC)ICHI/Iﬁ 00 OTACJIbHBIX 00beKTax OpFaHI/IquKOﬁ XUMHU.

CrpykTypa coaepkaHus npeaMera c(popMupoBaHa Ha OCHOBE CUCTEMHOTIO MOIX0/1a K €0 U3Y4YEHHUIO.
COI[Gp)KaHI/Ie CKJIaAbIBA€TCA U3 CUCTEMBI MOHATUHA 0 XUMHYECKOM DJIEMEHTE U BEUICCTBE U CUCTEMBI TTOHATHH
0 XuMHU4eckol peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OPTaHMW30BaHbI 110 MPUHIUITY [TOCJIE0BATEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEACTABICHUN PAa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHMUs, ypoBHs lleprnoguueckoro 3akona /I. 1. Menneneesa kak
OCHOBHOT'0 3aKOHa XMMHHU, YUCHUSA O CTPOCHHUH aTOMa U XUMHYECKON CBA3U, HpCI[CTaBJIeHI/If/’I 00
ANIEKTPOJIUTHUECKOM TMCCOLMAllNY BELIECTB B pacTBOpax. TeopeTuueckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBC OMITMPUYCCKHU MOJTYUYCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA MOCICAOBATCIIBHO OT OAHOT'O
YPOBHSI K JPyTroMY, BBITTOTMHS (PyHKIIMHM 0OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U

BO3MOXKHOCTEH MPaKTUICCKOTO MPUMCHCHUS U MTOJIYUYCHUA N3y4aCMbIX BCUICCTB.

Takast opranu3anust cogepKaHus Kypca cliocoOCTBYET MPEICTaBIEHUI0 XUMUUECKONH COCTaBIISIOIEH
Hay4HOW KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOM Npuposl. Tem caMbIM 00ecrieYMBaETCsl BO3MOKHOCTD
(opMHpOBaHUs y 00y4YarOUIMXCsl IEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HaHHMIO U METOJIaM I03HaHMs B
Hayke. BaXHO Taxke 3aMeTUTh, YTO OCBOCHHE COAEPIKAaHUS Kypca IIPOUCXOAUT C IPUBICUCHUEM 3HAHUN U3
paHee n3y4eHHBIX KypcoB: « Okpyxaromuid Mup», «buonorus. 5—7 knaces» u «Pusuka. 7 Kimace».

HEJU U3YYEHUA YYEBHOI'O IIPEIMETA «XUMMUSA»

K HampagpiieHUIO IEpBOCTENECHHON 3HAYMMOCTH TIPH peaau3aliu 00pa3oBaTeIbHbIX (YHKINH MpeaMeTa
«XUMUS» TPATUIIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUH OCHOB XMMHYECKON HAyKH KaK 00JIACTH
COBPEMEHHOI'0 €CTeCTBO3HAHUS, IIPAKTUYCCKOU JACATSILHOCTH YEIOBEKa U KaK OJTHOTO U3 KOMIIOHCHTOB
MHUPOBOH KYJIBTYPBI. 3a/1aua IpeMeTa COCTOUT B (DOPMUPOBAHUN CUCTEMbBI XUMUYCCKUX 3HAHUH —
BOXHEHIINX (PaKTOB, HOHATHH, 3aKOHOB U TCOPETHYCCKUX TOJOKESHUH, TOCTYITHBIX 00001IeHUI
MHPOBO33PEHYCCKOTO XapaKTepa, 3bIKa HAyKH, 3HAHUH O HAyYHBIX METOIAX M3YUYCHUS BEIIECCTB U
XUMHYECKUX PEaKIi, a TakKe B (POPMUPOBAHUH M PA3BUTUH YMEHUN U CIIOCOOOB JCSITEILHOCTH,
CBSI3aHHBIX C IUIAHWPOBAHUEM, HAOTFOICHUEM H ITPOBEICHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
npaBuiI 6€30MacHOTo 0OpaIeHus ¢ BEMECTBAMH B TIOBCEHEBHOM JKU3HHU.

Hapsiny ¢ aTum 1ienu uzydeHus npeaMeTa B IporpaMmMe YTOYHEHbBI B CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pa3zoBanus. CeromHs B 00pa3oBaHUU 0CO00 3HAYMMON
pU3HAETCS HAIIPABJIIEHHOCTh OOY4YEeHUS HA Pa3BUTHE U CAMOPa3BUTHE JTUYHOCTH, pOpMHUpOBaHUE €€
MHTEIJIEKTa 1 001el KyabTypbl. O0ydeHre YMEHHIO YUUThCS U TPOAOIIKATh CBOE 00pa3oBaHUe

CaMOCTOSITEJIbHO CTAHOBUTCS OJJTHOW M3 BaKHEHIINUX PYHKIUNA yUeOHBIX MPEAMETOB.

B cBs31 ¢ 3TUM Npu U3yUeHUU NpeAMeTa B OCHOBHOM IIKOJIe JOMUHUPYIOIIee 3HaYeHHE TPHUOOPENTH TaKue
LEJH, KaK:

(dbopMupOBaHUE UHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOSITEJIBHOMY MPUHSATHIO PELICHHH, CIOCOOHON alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSAM
KU3HU;

HaIpaBJICHHOCTh OOYUYEHHUs Ha CHCTEMaTHYECKOE MPUOOIICHUE YUAIINXCS K CAMOCTOSATEIbHOMN



MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM METOAAM MO3HAHUS, (OPMHUPYIOIIMM MOTHBAIIMIO U PA3BUTHE
CIIOCOOHOCTEH K XUMHH;

obecredeHne yCIoBHii, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYAIOLTUMHUCS OIBITa Pa3HOO0pa3HON
JeATEeTLHOCTH, TIO3HAHUS U CAMOITO3HAHMSI, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETECHIIUH ), UMEIOIIIUX
YHHBEPCAJIbHOE 3HAUCHUE ISl PA3JIUYHBIX BUJIOB JICATCILHOCTH;

(dbopMHpOBaHUE YMEHUIN OOBSCHATH U OLICHUBATH SIBIICHUS OKPY)KAIOIIET0 MUpPa HA OCHOBAaHUH 3HAHUH U
OTIBITA, MTOJIYYCHHBIX MTPH U3YYCHUH XHUMHH;

(dbopMupoBaHue y 00y4JarONIUXCs TYMAaHUCTHYSCKUX OTHOIICHUH, TOHUMAHMS [IECHHOCTH XUMHUYECKUX
3HAHUU JJIs BEIPAOOTKH SKOJIOTHYECKH IIeJIeCO00Pa3HOr0O TMOBEICHUS B OBITY U TPYIOBOH JIEATEIHPHOCTH B
EJISIX COXPAaHEHUS CBOETO 3/I0POBBS U OKPYIKAIOMICH MPUPOTHOHN CPEIbl;

pa3BHTHE MOTHBAIIMU K 00YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO ¥ CAMOBOCITUTAHUIO Ha OCHOBE
YCBOCHHS 00IIEUEIOBEUCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY POl B HANIPABICHHOCTH
JanbHEeNIIero ooy4eHusl.

COAEPXAHUE YYEBHOI'O IIPEIMETA

IlepBoHayanbHBbIC XMMHYECKHE TOHATHSA

IIpenmer xumun. Ponb xumun B sxu3HM yennoBeka. Tena u BenjectBa. @Pu3nueckue CBOMCTBA BELLECTB.
ArperatHoe cocTosiHue BemecTB. [IoHaTrne 0 MeToax no3HaHus B XUMUU. XUMHUsL B cCUcTeME HayK. YucTbie
BemiecTBa U cMmecu. CriocoObl pa3aesieHus: cMece.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 31eMeHTbl. CUMBOJIBI XMMUYECKUX 3IeMeHTOB. [IpocThie U cioHbIE
BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENNbHAs MOJIEKYJIsIpHas Macca. MaccoBas 101
XMUMHUYECKOTO IEMEHTA B COEMHEHUM.

dusnueckue U XUMUYECKUE ABICHUA. XUMHUYECKas peakiys U e€ NpU3HaKU. 3aKOH COXPAaHEHHs MacChl
BellecTB. XUMHUUYECKHe ypaBHeHU. Kiaccupukanus XUMUYECKUX peakiui (COeTuHEHMS, pa3IOKEeHHUS,
3aMenieHus, 0OMeHa).

XUMUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCyA0H, ¢ paBuiIaMu paboThl B 1a00paTopuu U
npuéMaMu oOpallieHus ¢ JJabopaTopHbIM 000PYIOBaHUEM; U3YUEHHE U ONMCAaHNUE (PU3HUECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEILECTB; HaOMoieHne (PU3NUECKUX (TJIaBJIeHUE BOCKA, TasHUE JIbJa, paCTUPaHUE
caxapa B CTyIIKE, KUIIEHHE U KOHJIEHCALUs BOZbl) U XUMUYECKUX (TOpPEHNE CBEUH, IIPOKATUBAHUE MEIHON
IPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTON) SIBIICHHI, HAOJIIOIEHUE U ONMCAaHKUE MTPU3HAKOB MTPOTEKAHMUS
XUMHUYECKUX PEAKIUH (pa3iokeHHe caxapa, B3aMMOICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapws,
pasnoxenue ruapokcua meau(ll) npu HarpeBanuu, B3aumoeicTBHE Kene3a ¢ pactBopom coiu meau(Il));
U3y4yeHHe CI0CcO00B pa3iesieHus: cMecei (C MOMOIIbI0 MarHuTa, (PUIBTPOBaHKE, BHITIAPUBAHHE,
JUCTUILUISLMS, XpoMarorpadus), IpoBeACHNE OYUCTKHU MTOBApEHHOM CONK; HAOIIOEHUE U OTIMCAHUE
pE3yIbTaTOB MIPOBEAEHUS OIBITA, MILTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACCHI; CO3JaHUE MOAEIEH MOJIEKYII
(IapOCTEPIKHEBBIX ).

BaxHeiimue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT U mpoctoe BeriecTBo. Haxoxaenue
KHCJIOpOJIa B IPHpoJie, GU3NIEeCKre U XUMUYECKHe CBOHCTBa (peakuuu roperns). Oxcuapl. [Ipumenenue
kucinopona. CriocoObl MOTyUYEHUs KUCIOpOoa B 1a00paToOpuu U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciaopona B
npupone. O30H — ayuIoTpoIHas MOAU(PUKALMS KHCIOPO/A.

TerutoBoit 3P dextT XuMuIecKkoi peakiuy, TepPMOXUMUUECKHE YPaBHEHHUS, K30~ M SHIOTEPMUYECKHUE
peakiuu. TorumBo: yroiab 1 MeTaH. 3arps3HEHUE BO3AyXa, YCUIIEHUE TAaPHUKOBOTO 3 deKTa, paspylieHue
030HOBOTO CJIOS.

Bonopon — snemeHT u npocroe BemecTBo. Haxoxaenue Boiopozia B mpupoae, Gpu3ndeckue 1 XuMHIECKre



CBOWCTBa, MPUMEHEHHE, CTIOCOOBI omy4eHus. KucaoTsl u conu.

KonnuecTBo BemectBa. Monb. Monsipaast macca. 3akoH ABoraapo. Mossipuslid 00bEM razoB. Pacuérsl o
XUMHYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTsa BoAbl. Bona kak pactBoputens. PacTBopel. HachllieHHbIE M HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B Bozie. MaccoBasi 101 BELECTBA B pacTBOpE. XMMHUECKUE CBONCTBA
BOJIbl. OcHOBaHMs. Posib pacTBOpOB B IPUPOJE U B JKU3HHU YesloBEKA. KpyroBopoT BozbI B IPUPOJIE.
3arpsi3HeHue NpupoAHbIX BoA. OXpaHa ¥ OYNCTKA IPUPOJHBIX BOJ.

Knaccudukanus nHeoprannueckux coequuennii. Okcunpl. Kinaccudukarms OKCHIO0B: coreo0pa3yromme
(ocHOBHBIC, KHCIIOTHBIC, aM(oTepHBIC) U HecoeoOpa3yomue. HomeHkiatypa okCuaoB (MEXIyHapOaHAS 1
TpuBHUanbHasH). PU3NUECKUE U XUMUYECKUE CBOMCTBA OKcUI0B. [loyueHne okcuioB.

OcHoBanud. Knaccudukanus ocHOBaHUI: IETOUYM U HEPACTBOpUMbIE OcHOBaHUs. HomeHnknarypa
OCHOBaHUH (MEXIyHapoJHas U TpUBUaIbHas1). PU3NUECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui.[lonydyenne oCHOBaHMIA.

Kucnorer. Kimaccudukanus kucinor. Homenknarypa kuciaot (MexXayHapoIHas U TPUBHAJIbHAS ).
du3nYecKrue U XMMHYECKHE CBOMCTBa KUCIIOT. P aktuBHOoCcTH MeTaiioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenkiarypa cosneii (MexayHapoaHas U TpUBHAJIbHAS ). DU3HUECKUE U XUMUYECKHE CBOMCTBA
couneil. [Tonmyuenue conen.

I'emeTnueckas cBI3b MCXKIY KiIaCcCaMH HECOPTraHUICCKUX COGJII/IHCHHﬁ.

XUMHUECKUN IKCIIEPUMEHT: Ka9eCTBEHHOE OIpe/IeNICHIE COJIepKaHUsI KUCIOpO/Ia B BO3AyXeE; TOIyIeHHE,
coOupaHue, pacrio3HaBaHUE U N3yUSHHE CBOWCTB KUCIIOPO/a; HAOIIOCHIE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIJIOPOZOM U yCJIOBUSI BOSHUKHOBEHHSI M MIPEKpaIlleHUs ropeHus (1oxkapa); o3HaKoMJIeHHe ¢ o0pasiamMu
OKCHJIOB M ONTMCAHKE X CBOMCTB; MOJyueHHE, COOMpaHue, pacliO3HaBaHUE U M3yUCHHE CBOHCTB BOIOpOJA
(ropenue); B3aumosenicTeie Bogoponaa ¢ okcugom meau(Il) (Bo3M0oKHO UCTIONIb30BaHUE BUEOMATEPHATIOB);
HaOmoeHne 00pa3oB BEIECTB KOJTMUECTBOM | MOJIb; HCCIIE0OBaHIE OCOOCHHOCTEH PaCTBOPEHHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBJIEHNUE PACTBOPOB C OMPEAEIEHHON MaCCOBOM J0JEH
pPacTBOPEHHOTO BEILIECTBA; B3aUMOJICHCTBHE BOABI C METAJIaMU (HATPUEM U KaJibLieM) (BOZMOXKHO
WCIIOJIb30BaHKE BHIEOMATEPHUAIIOB); ONPEICIICHNE PACTBOPOB KUCIIOT U MIEIOYEH C TIOMOIIBI0 HHIUKATOPOB;
uccieoBaHne 00pa3I0B HEOPTaHUIECKUX BEIIECTB PA3IMUHBIX KIACCOB; HAOMIOICHNE U3MEHEHUS OKPACKH
WHIMKATOPOB B pacTBOPAxX KUCIOT U IIeNioueii; n3yueHue B3anmoseiicteus okcuaa menu(Il) ¢ pactsopom
CEPHOM KUCIOTHI, KUCIOT C METAJUIAMHU, PEAKIIUl HEUTpaTU3aliy; MOJIyYeHHe HEPACTBOPUMBIX OCHOBAHHUIA,
BBITECHEHHE OJTHOTO MeTajlla APYyTruM U3 PacTBOpa COJU; PEIIEHUE IKCTIEPUMEHTANIBHBIX 331a4d TI0 TeMe
«Baxueiiue K1accbl HEOPraHUYECKUX COSAUHEHUI.

Ilepuoauyecknii 3akoH u [lepuoguyeckasi cucreMa XumMu4ecKux 31eMeHToB JI. M. Menaeneesa.
Crpoenne aromoB. XumMuueckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHN

[lepBbie NONBITKY KJIACCUPUKAUN XUMUYECKUX 31€eMEHTOB. [IoHATHE O IpyMIax CXOAHbBIX AJIEMEHTOB
(LL1eI0YHbIE U LIEJIOUHO3EMENbHBIE METAILIbI, TaJIOTEHbI, MHEPTHBIE T'a3bl). DJIIEMEHTHI, KOTOPhIE 00pa3yroT
amM(OoTepHbIE OKCUIBI M THIPOKCHIBI.

IIepnonnueckuit 3akoH. [lepuoanueckas cucreMa xumudeckux wemeHTos /. . Menneneesa.
Kopotkoneproanas u anmuHHONIEpHOAHAs GopMbl [leproandeckoil CHCTeMbl XUMHYECKUX AJIeMEeHTOB /1.

N. Menpneneesa. [lepuons! u rpynmnsl. @U3H4eCKUN CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB IIEpUOJA U
IpyINIIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTomnbl. Dnekrponsl. CTpoeHHEe AEKTPOHHBIX 000JI04eK
aTomoB nepBbIX 20 xuMuyeckux 31emMeHToB llepuonnueckoii cucrems! Jl. 1. Menneneesa. XapakrepucTuka
XUMHUYECKOT0 3JIEMEHTA 110 €r0 nojoxeHuto B [lepuognueckon cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJNIMYECKUX CBOMCTB 110 IpyninaM u nepuonaM. 3Hadenue Ilepuonnyeckoro 3akona u Ilepuonnueckoit



CUCTEMBI XUMUUYECKUX DJIEMEHTOB Ul pa3BUTUA HayKu U npakTuku. J[. . MenneneeB — y4€HbIN U
IPaKIaHUH.

Xumuueckas cBs3b. KoBasieHTHas (MOJIIpHAs U HETIONSIPHAS) CBSA3b. DJIEKTPOOTPULIATEIbHOCTD
XUMHUYECKUX 2IIE€MEHTOB. MIOHHas CBS3b.

Crenensp okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipouieccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI 3KCIIEPUMEHT: U3ydyeHHe 00pa31oB BEIIECTB METAJUIOB M HEMETAIIIOB; B3aUMOJIEHCTBUE
T'MJIPOKCHJIA [IMHKA C PACTBOPaMM KHUCJIOT U LIEJIOYEH; IIPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIMNX IIPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX peakluil (ropeHue, peakliuu pa3aoKeHus, COeIMHEHNS).

MexnpeameTrHblie CBA3H

Peanm3anust MEXNpeAMETHBIX CBA3CH MPH U3YYCHUH XUMHH B § KJIacce OCYIIECTBISIETCS yepe3
UCTIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W MIOHSATHH, SBISIONUXCS CUCTEMHBIMU JIJIS
OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOurre ecTecTBEHHO-HAyYHBIE MMOHITHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH, aHAJIN3, CHHTE3,
KJaccu(uKaIys, IepuoANYHOCTh, HAOTIOJICHNE, SKCIIEPUMEHT, MOJISIMPOBAaHHIE, H3MEPEHHUE, MOJIEb,
SIBJICHUE.

dwusuka: Marepusi, aToM, IEKTPOH, POTOH, HEUTPOH, MOH, HYKIIU], U30TOIIbI, PaJIHOAKTUBHOCTD,
MOJIEKYJIa, NEKTPHUUECKUH 3aps], BELIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSIHUE BEIeCTBa, ras,
(dbusznyecKre BeINYMHBI, SAMHUIIBI H3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buonorust: porocunres, npixanue, 6nocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpasbl, TOPHBIC TTOPOBI, TTOJIE3HBIE HCKOTIAEMBIE, TOTUITMBO,
BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3VYJIBTATbI

I/I3yquI/Ie XHMUH B 8 KI1acce HaITpaBJICHO Ha JOCTHUIKCHUC O6y‘-IaIOH_II/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMETHBIX
U MPECAMCTHBIX PE3YyJIbTaTOB OCBOCHUA yqe6Horo npeamera.

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3YJIbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO O0IIIEr0 00pa30BaHUs TOCTUTAIOTCS B XO/I€
0o0yueHUs] XUMUU B €IMHCTBE YUYEOHON M BOCIIUTATENIbHOM eaTenbHOCTH OpraHu3aliny B COOTBETCTBUH C
TPaJULMOHHBIMHA POCCUNCKUMU COLIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU, IPUHATHIMU
B 00IIIECTBE MPABMWJIAMH M HOPMaMH TTOBEICHHS M CTIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUSI, CAMOPAa3BUTHSI
U COLMAIN3aUU 00y4arOIINXCs.

JIngHOCTHBIEC pe3yNbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YUCJIC B YACTHU:

ITaTpuoOTHYECKOro BOCIIUTAHUS

1) [EHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY U HAyYHOMY HACIIEIHIO,
MOHUMAaHUS 3HAYEHUSI XUMUYECKOM HayKU B )KU3HU COBPEMEHHOTO 00I11€CTBa, CTIOCOOHOCTH BIA/IETh
JIOCTOBEPHON MH(POPMAITHEH O TIEPEAOBBIX JOCTIKEHUSIX U OTKPHITHSIX MUPOBOUW U OTEUCCTBEHHON XMMHH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MUPa U OOIIECTBA;

I'paxxaanckoro BoCIMTAHUS

2) mpencTaBiIeHHs O COLMATIbHBIX HOPMAaX M MpaBUIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMMOJIE3HOM, YUeOHO-UCCIIEA0BATEIHCKOM, TBOPUESCKON 1
JIPYTUX BUAAX AESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM J1€ATEIbHOCTH IPU BBHIOJIHEHUH
y4eOHBIX, [I03HABATENIbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKHUX IKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX IPOECKTOB,
CTPEMIJICHHUA K B3aUMOIIOHUMAaHHWIO U B3aMMOIIOMOIIHU B IMTPOIECCE STOH y‘IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE MMOBEACHHNC U IMOCTYIIKH CBOUX TOBapI/IHlel\/’I C IMMO3UNIUN HPAaBCTBCHHLIX U IMIPABOBBIX HOPM C

y4E€TOM OCO3HAHUS MOCIEACTBUI IIOCTYIIKOB;



IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUYECKUX MPEJICTABICHUN O BEIIECTBE U XMMUYECKOM peaKIuu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLIMX OCHOBY JJIsl IOHUMAHUS CYIIHOCTH HAy4YHOU
KapTHHBI MHPA; TIPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MIPUPOJIBI, B3aUMOCBSI3IX
YeJI0BeKa C MPUPOJHON CPeSoif, O pOJIM XMMHUHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTE;

4) mno3HaBaTeNbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJTYYEHHE HOBBIX 3HAHUHN MO XUMHH, HEOOXOIUMBIX
TSt 00BsICHEHUST HAOMIOJaeMBIX MPOIIECCOB U SIBJICHHIA;

5) mno3HaBaTenbHON, HHGOPMAIIMOHHOMN U YUTATEIHCKON KYIbTYphI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, JOCTYMHBIMU TEXHUUECKUMU
cpeacTBaMu MH(POPMALIMOHHBIX TEXHOJIOTH;

6) wuHTepeca K 00yYEHHUIO U TO3HAHUIO, JTF0003HATETLHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
caM000pa30BaHuUI0, IPOEKTHOM U UCCIIEI0BATENBCKOMN 1eATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00y4€HHUs B JalbHEUIIEM;

®opMUPOBAHUS KYJIBTYPHI 310POBbS

7) 0OCO3HaHMsI LIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3710POBbIO, YCTAHOBKH Ha
3I0POBBII 00pa3 )KU3HU, OCO3HAHUS TIOCTIEICTBUM U HETIPHUATHS BPEIHBIX MPUBbIUEK (YIOTpeOIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHHs1), HEOOXOAUMOCTH COOIIOIEHHSI TPaBUiI 0€30MaCHOCTH IPU OOPAILEHUH C
XMMHUYECKUMHU BELIECTBaMU B OBITY U peajbHOM KU3HU;

TpynoBoro BocnuTaHust

8) mHTEepeca K MPaKTHYECKOMY M3yUYeHUI0 Ipod)ecCrii ¥ Tpy/aa pa3IndHOTO Pojia, YBAXKCHUE K TPYLY U
pe3yJibTaTtaM TPYIOBOH EATEILHOCTH, B TOM YHCIIe HA OCHOBE IPUMEHCHUS TIPEJAMETHBIX 3HAHUH 110 XUMHH,
OCO3HaHHOTO BHIOOPA WHANBUIYAIBHON TPACKTOPUH MPOIOIIKEHUSI 00pa30BaHUS C YIETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHN; YCIICIITHOM
npodecCHOHATBHON IEATETHOCTH U PA3BUTHs HEOOXOIUMBIX YMEHU; TOTOBHOCTh aIallTUPOBATHCS B
poQeCCHOHAIBHON CPEIC;

JIKOJIOTHYE€CKOr0 BOCIIMTAHUSA

9) 3KOJIOrMYEecKH 1e1eco00pa3HOro OTHOIIEHHUS K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMIle, OCHOBE €€
CyLIECTBOBaHMS, IOHUMAHUS LIEHHOCTH 3/J0POBOr0 U 0€30MacHOro oopasa *KHU3HHU, OTBETCTBEHHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXMUYECKOMY 37I0POBBIO, OCO3HAHMsI IEHHOCTH COOMIONCHNUS
npaBui 6€30M1aCHOTO MOBEIEHUS NP paboTe C BELIECTBAMU, a TAKXKE B CUTYaLUAX, YTPOKAIOIIUX 310POBbIO
W SKU3HU JIONEH;

10) cnocoOHOCTH NPUMEHSTH 3HAHUS, IOJIyYaeMble [IPU U3yUYCHUH XUMUU, Ul PELIeHUs 3a/ad,
CBA3aHHBIX C OKPYXKAIOIIEH TPUPOAHON CPEAOH, OBBIIICHHS YPOBHS YKOJIOTUYECKON KYJIbTYPbl, OCO3HAHUS
100aIbHOTO XapaKTepa IKOJIOrMUECKUX MPoOeM U MyTel UX pelieHus MOCPEeICTBOM METOJJOB XUMUMU;

11) SKOJOrMYECKOro MBIIUIEHUS, YMEHUSI PyKOBOJICTBOBATbCS UM B NIO3HABATEIbHOM, KOMMYHUKAaTUBHON 1

COLIMAJIbHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaAMETHBIX Pe3yIbTaTOB BBLICISIOT 3HAUUMBIE JIIsl JOPMHUPOBAHUS MHPOBO33PEHUS
oOmIeHayYHbIe MOHATHS (3aKOH, TEOPHUS, TPUHIIUIL, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHHM U3
ATHUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHHE O LIETIOCTHON HAyYHOU KapTUHE MUPA, U YHUBEPCAIbHBIC
ydeOHbIe JeiicTBUs (TT03HABATENbHBIC, KOMMYHHKATUBHBIE, PETYISTUBHBIC), KOTOPBbIE 00€CIIeUnBaIOT
dbopMupoBaHUE TOTOBHOCTH K CAMOCTOSATEIHHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
JIeSITeIIbHOCTH.

MertanpenMeTHbIe Pe3yabTaThl 0OCBOSHUST 00pa30BaTeILHON MPOrPaMMBbI IO XUMHH OTPAKAIOT OBJIAJICHUE
YHUBEPCAJIbHBIMU O3HABATEIIbHBIMU JCHCTBUSIMU, B TOM YHUCIIE:



ba3oBbIMH JIOTMYEeCKNMU 1eiiCTBUSAMHU

1) YMGHI/IGM HUCIIOJIB30BAaTh HpI/IéMLI JJIOTHYCCKOI'O MBIIIIJICHUA HpI/I OCBOCHUU 3HaHI/II711 paCKpBIBaTB CMBICJI
XUMHNYCCKHUX HOH)ITI/IfI (BBII[CHSITB nux xapaKTepHHe HpI/I3HaKI/I, yCTaHaBJII/IBaTL B3aUMOCBA3b C I[pyFI/IMI/I
MOHSITUSIMH ), KICTIOIH30BATh TIOHATHUS U OOBSICHEHUS OTACTBHBIX (JAKTOB U SIBJICHHIA; BRIOMPATh OCHOBAHUS
U KPUTEPUU A7 KIacCU(PHUKAIINE XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIMii; yCTaHABINBATh MPUIHMHHO-
CJIEJICTBEHHBIE CBSI3U MEXIYy OObEKTAMH U3YUYCHHUS; CTPOUTH JIOTHUECKHE PACCyKICeHUs (MHIyKTUBHBIE,
JENyKTUBHBIE, TI0 aHAJIOTUH ); IEaTh BBIBOABI U 3aKITIOUCHUS;

2) yMeHHEM MPUMEHSTH B MPoIlecce MO3HAHUS MOHATUSA (TIPEeMETHBIE U METaIllpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIONB3yeMble B XUMUHU, IPe0OPa30BHIBATH MIMPOKO MPHUMEHSIEMBIE B
XUMHUHU MOJICTIbHBIE TIPEICTABIICHUS — XUMHUYECKUH 3HaK (CHMBOJI DJIEMEHTA), XUMU4eckas Gpopmysa u
ypaBHEHHE XMMUYECKOW peaKIuu — MPH PelIeHUH y4eOHO-TI03HABATEIBHBIX 33/1a4; ¢ YIETOM ITHX
MOJIETTbHBIX MPEACTABICHUH BBISBIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU N3YYaeMbIX 00BEKTOB
— XUMHYECKHUX BEIICCTB U XUMUYCCKHUX PEAKIIN; BBISIBIIATEH OOIHE 3aKOHOMEPHOCTH, TPUYMHHO-
CJICACTBCHHBIC CBA3U U HpOTI/IBOpeLII/Ifl B I/I3yLIaCMBIX HpOHGCC&X U SIBJICHUSX, npezmaraTL KpI/ITepI/II/I JJI
BBISIBJICHHUS dTUX 3aKOHOMEPHOCTEN U IPOTUBOPEUNI; CAMOCTOSTEIHFHO BRIOUPATH CIIOCO0 pelieHus yaeOHon
3a/1au (CpaBHHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BbIOUpATh Hanbosee MoAX0oAi ¢ y4EToM

CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB);

BazoBbiMu HcciIe10BaTeIbCKMMH eHCTBUSIMU

3) yMEeHHEeM HCIOJIb30BaTh MOCTABICHHbIE BOIIPOCH! B KAU€CTBE HHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI AJ1s1 (POPMUPOBAHUS TMIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHHIA;

4) npuoOpeTeHue OMbITa 110 IIAHWPOBAHUIO, OPTraHU3ALMH U ITPOBEJCHUIO YUEHUUYECKUX
IKCIIEPUMEHTOB: YMEHNE HAOII0AaTh 32 XOI0M IPOIEcca, CAMOCTOATEIIFHO IIPOrHO3UPOBATh €T0 PE3yIIbTar,
(dopmynupoBaTh 00001IEHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIEIOBAHMS, COCTABIISIT
OTYET O MPOJIEIaHHON paboTe;

Padoroii ¢ unopmanmei

5) yMeHueM BbIOMpPaTh, AaHATM3UPOBATH M HHTEPIIPETUPOBATH HHPOPMAITHIO PA3IUYHBIX BUJIOB U
dbopM npeacTaBiIeHUS, MOTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHYECKOTO COIeP KaHUs, CIIPABOYHEIC TOCO0Us, pecypchl THTepHEeTa); KPUTHUYECKH OIICHUBATH
MIPOTHUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMAITHUIO;

6) yMEHHEM MPHUMEHSTH Pa3IMYHbIC METOJIbI M 3aIIPOCHI MPHU MOUCKE U 0TOOpE HH(DOPMAIIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX JIJIsl BHITIOJTHEHUS YYCOHBIX M MIO3HABATEIIBHBIX 3a71a4d OTpe-
NENIEHHOTO TUIIA; TPUOOpPETEHNE ONbITAa B 001aCTH MCIIOIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOIB30BAHUS PA3TNYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BBIOMPATh ONITUMAJIBHYIO (POpMY IpecTaBieHuss HHGOPMAIIUN U UILTIOCTPUPOBATh
pelaeMble 3a/1a4l HECJIOKHBIMU CXEMaMHU, JuarpaMmmamu, IpyruMu GopmMaMu rpaduku U ux
KOMOHMHAIUSIMU;

7) yMEHHEM HCIIONb30BaTh M AHAIIM3UPOBATH B MPOIECCe YIeOHON U UCCIIEeI0OBATEIIbCKON
JeSATeTLHOCTH WH()OPMAITHIO O BIMSIHUHU MPOMBIIIJIEHHOCTH, CETHCKOTO XO35HCTBA U TPAHCTIOPTa Ha

COCTOSIHME OKPY’KAIOLIEH NPUPOTHOMN CPELIbI;

YHuBepcajJbHbBIMH KOMMYHHUKATHBHBIMH el CTBUSIMH

8) yMeHueM 3a/1aBaTh BOIPOCHI (B XOJ€ TUAJIOTa H/UIIN TUCKYCCHH) TIO CYIIECTBY 00CyX1aeMoin
TEMBI, POPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBHITIOJIHEHUS MPEITI0KEHHON 3a1a4H;

9) mnpuoOpeTeHue OMNbITa MPE3EHTALUH PE3YJIBTATOB BHIMOJIHEHUS XUMHUUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTO OIBITA, JIAOOPATOPHOI PabOTHI 110 UCCIIEOBAHUIO CBOMCTB BELIECTB, yYEOHOIO POEKTa);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM [TO3HABATEILHON M UCCIIE0BATEIbCKOM
NeSITeIbHOCTH MPH PEILICHUH BO3HUKAIOIIMX MPOOIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COIIaCOBAHMS



no3unuit (00cyxkaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHAIIMS COBMECTHBIX JICHCTBUH,

OTpeJieNIeHUue KPUTEPUEB 110 OLIEHKE KaueCTBa BHIIIOJIHEHHOW PaboThI U 1Ip.);

YHuBepcaJbHBIMH PeryJsiTHBHbIMH /IeiiCTBUAMH

11) ymeHHEeM CaMOCTOSATEIILHO OMPENEIATh el AeATeIbHOCTH, INITAHUPOBATh, OCYIIECTBISATD,
KOHTPOJINPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO AEATEIbHOCTb, BEIOMpPATh Haubosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHUs! Y4eOHBIX U O3HABATEIbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh WU
KOPPEKTUPOBATh MPEITI0KEHHBIN alTOPUTM J€HCTBUN NpU BBIOJHEHNH 331aHUH ¢ yUETOM MOTyYSHUS
HOBBIX 3HaHMH 00 U3yyaeMbIX 00bEKTaX — BEIECTBAX M PeaKHsIX; OLEHUBATH COOTBETCTBHE MOIYYEHHOTO
pe3yJibTara 3asiBI€HHOH 11eTH;

12) ymMeHueM ncnoib30BaTh U aHAJM3UPOBATh KOHTEKCTBI, IIPeAaraeMble B YCIOBUH 33 JaHUMH.

NPEAMETHBIE PE3VJIBTATbI

B cocraBe npenMeTHBIX pe3ysIbTaTOB MO0 OCBOSHHUIO 0053aTEILHOTO COACPIKAHNUS, YCTAHOBICHHOTO JAHHOM
MIpUMEPHON pabodeil MpOrpaMMOi, BBIJIEISIIOT: OCBOEHHBIE O0YUYaIOIIMMHUCS HAyYHbIC 3HAHUS, YMEHUS U
CIIOCOOBI JICHCTBYM, CIICITU(PUICCKUE JIJIST IPEAMETHON 00JIaCTH « XUMUSD», BUJIBI IEATEITBHOCTH TI0
MOJIYYCHHUIO HOBOTO 3HAHUS, €0 HHTEPIPETALNH, PEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U

HOBBIX CUTyallUdX.

[IpenmeTHbIe pe3yabTaThl OTPaXa0T C(OPMUPOBAHHOCTD y 00YHAIOIIUXCS CIACAYIOIUX YMEHUI:

1) packpvieams cmvici OCHOBHBIX XUMHUECKHUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN DIIEMEHT,
IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOHAS U HEOHOPOAHAs ), BaJICHTHOCTb,
OTHOCHTEJIbHASI aTOMHAsi ¥ MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBast
JIOJIS1 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00bEM, OKCH/I, KUCIIOTa, OCHOBAHHE, COJIb,
ANIEKTPOOTPHUIIATENHHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COEJIMHEHUS, PEaKIIUU PA3I0KEHHUs, PeaKIK 3aMeIlIeHuUs, peaKIIi 0OMEHa, 3K30- U YHIOTEPMUUECKUE
peakuuu; TerioBoi 3¢ (GeKT peakuu; siApo aToMa, IMEKTPOHHBIN CIION aTroMa, aTOMHast OpOUTalb, PanycC
aToMa, XMMHUYECKas CBA3b, NOJSIPHAs U HEMOJIIPHAsl KOBAJIEHTHAs CBSA3b, HOHHAS CBSI3b, NOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi J10JIsl BELECTBA (MPOLIEHTHAs KOHLIEHTPAIMsl) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHATb 3TH
TIOHSTHUS TIPU OMMMCAHUH BEIIECTB U UX MPEBPACHUH;

3) ucnonv3oeamv XMMHUUECKYIO CUMBOJIMKY JJISl COCTaBIIEHUS! (OPMYIT BELLIECTB U YpaBHEHUI
XUMHYECKUX PEaKIUi;

4) onpeoensimb BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTEIICHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIIIC)KHOCTD BEIIECTB K ONPENeIEHHOMY KJIACCy COEIMHEHUH 10
dbopmynam; BUJI XUMHYECKOW CBSI3U (KOBAJICHTHASI M HOHHAS) B HEOPTaHUIECKUX COCTMHCHUSX;

5) packpwvieams cmuica lepuoguueckoro 3akona /. 1. Menneneesa: 1eMOHCTpUPOBATH TOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTHU CBOMCTB XUMHUUYECKHUX IEMEHTOB OT UX NOJIOKEeHUs B [lepuonnueckoit
CHUCTEME; 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS,
3aKoHa ABOTa/IpO; OMUCHIBATH M XapaKTepU30BaTh TaOmu4HyIo hopmy [leproaudeckoit CHCTEeMbI XUMUYECKUX
AIIEMEHTOB: pa3INyYaTh MOHATHUS «TMIaBHAas moArpymnmna (A-rpynmna)» u «mnobdounas noarpymnmna (b- rpynma)y,
MaJible ¥ OOJBIIHE MePUOABl; COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B TaOIHIIe
«lleprognueckas cucremMa XxuMuiyeckux nemeHToB /. . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB | 3apAll SApa, 00IIee YHCIO IMEKTPOHOB U
pacnpeesneHue X MO0 AIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMUUECKUE 3JIEMEHThI; HEOPTaHWYECKUE BEIIECTBA; XUMHUUECKUE PEeaKIINU
(10 4MCITy U COCTaBY YYacTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIIIOBOMY P HEKTY);

7) xapaxmepusosamsv (onucviéams) 00IE XUMUYECKHE CBOMCTBA BEUIECTB Pa3IMYHbBIX KJIACCOB,
MOJITBEPXKAAsi ONMMCAHUE MPUMEPAMH MOJIEKYISPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUM;



8) mpocHo3uposamsb CBOWCTBA BELIECTB B 3aBUCUMOCTH OT X Ka4eCTBEHHOTO COCTaBa;
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

9) 6vlyUCIAMBE OTHOCUTENBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JOJIO
XHUMHUYECKOTO JIEMEHTA Mo (hopMyJie COEAMHEHHS; MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE; MIPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKON peaKlny;

10) npumensams OCHOBHBIE OTEPAIIUN MBICITUTEIHHON AESITENFHOCTH — aHaJIN3 U CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CHCTEMATU3AIINIO, KJIaCCU(UKALINIO, BBISIBICHUE TPUUYNHHO-CIIEICTBEHHBIX
CBSI3€M — JUI M3YYEHHUS CBOICTB BEIIECTB U XMMUUYECKHUX PEAKIIHi{; €CTECTBEHHO-HAyUYHbIE METOIbI
MO3HaHUs — HAONIOZCHUE, U3MEPEHHE, MOJIEIIUPOBAHNE, IKCTIEPUMEHT (peaibHbIN 1 MBICIICHHBIH);

11) cnedosamsb npaBuiIaM MOJIB30BAHUS XUMUYECKON MOCYI0M U 1a00paTOpHBIM 000PYIOBaHUEM, & TAKKE
IpaBuiiaM oOpallleHus C BelleCTBaMU B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJIHEHUIO J1a00paTOPHBIX
XUMUYECKHUX OMBITOB I10 TOJYYCHHUIO M COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOIA M KUCIOPO/a),
IIPUTOTOBJICHUIO PACTBOPOB C OINpeIeIEHHON MacCOBOH J10Jiel paCTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
POBOANTH XUMHUYECKHE IKCTIEPIMEHTHI TIO PACIIO3HABAHUIO PACTBOPOB MIETIOYEH M KHCIIOT C TOMOIIBI0
MHAMKATOPOB (JIJaKMyC, peHOon(TaIenH, METUIIOPAHXK U Jp.).



TEMATHYECKOE IIVIAHUPOBAHUE

Ne
n/n

HanmenoBanue pa3aesioB U TeM
NPOrpaMMsl

KosmuecTBo yacoB

BCero

KOHTPOJIbHbIE
padoTnl

NMPaKTHYeCKHe
paboTsl

Jara
H3y4eHHus

Buabl nesitenbHOCTH

Buapbi,

dhopmbr
KOHTPOJISt

D/IeKTPOHHbIE
(undposnie)
o0pa3zoBaTejbHbIE
pecypcebl

Pas

en 1. [leppoHauaIbHbIe XHMHYECKHE NOHSATUS

1.1.

Xumusi — BaxHasi 00J1aCTh
€CTeCTBO3HAHMSI M PAKTHYECKOiT
JeITeIbHOCTH Yesl0BeKa

PackpbIBaTh CMBICT N3y4aeMBbIX OHATHIA;

PackpbIBaTh pOJIb XMMUH B IPUPOAE U XKU3HH YETIOBEKa, € CBSI3b C APYTHMH HayKaMH;
Pa3nuyarh 4HCTHIC BELIECTBA M CMECH; OJHOPOIHBIC U HEOIXHOPO/IHbIC cMecH; Pasnnyars
(u3nuecKre 1 XMMUYESCKHE SBICHHS;

OnpenensaTs MPU3HAKA XUMHUYECKHX PEaKInii 1 ycIoBus X nporekanus; CienoBars
IPaBUJIaM IOJIb30BAHHS XUMUUECKON MOCYRO0H U 1ab0paTopHBIM 000PY/I0BaHUEM, &

TaloKe MpaBUIaM OOPAIEHHs ¢ XHMUYECKHMH BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMH IO BBHITIOJHEHUIO TPAKTUUECKHX pabot; [TnanupoBars 1 MpoBOAUTH
XUMHYECKHIT SKCIIEPUMEHT I10 U3y4YEHHIO ¥ ONTHCAHNI0 QH3UYECKUX CBOMCTB BELIECTB,
Croco00B pa3eNeHus! CMECeil BEIEeCTB;

Hcronb30Barh MPH BHIMONIHEHUH Y4eOHbBIX 3aaHHI U B POLIECCE UCCIIEI0BATEIbCKOM
JIeATEILHOCTH HAYYHO-TIOMYJIPHYIO JIUTEPaTypy XUMHYECKOTO COAEPIKaHHs, CIIPABOYHbIE
MarepHasl, pecypcsl IHTepHeTa;

BeicTpauBaTh pa3BEPHYThIE MUCbMEHHBIE M YCTHBIC OTBETBI C ONOpOil Ha MHMOPMaLUIO U3
y4eOHHKa W CIIPAaBOYHBIX MaTEpHAJIOB, TPAMOTHO HCHOJIB30BATh M3YUEHHBIH MOHATUHHBIN
anmapar Kypca XHMHH;

IpaxTuueckas
paborta;

YCTHBIH 011poc;
TECTHPOBAHMUE;

http://school-
collection.edu.ru/

1.2

BemecrBa
M XHMHYECKHEe PeaKIuu

15

ITpUMeHSTH eCTeCTBEHHO-HAYYHbIE METO/IbI II03HAHMS (B TOM 4HCiIe HAOMONEHUE,
MOJICIIUPOBAHNE, YKCIIEPHMEHT) U OCHOBHbIE ONEPALNH MBICIUTENIBHOI ASSITEIbHOCTH
(cpaBHeHHe, KIIaCCH(UKALNSA) VISl H3yUIEHHUs! BEIIECTB M XUMHIECKHUX peakuuii; PackppiBarh
CMBICJI U3y4YaeMbIX [TOHSATHI 1 3aKOHOB U MPHUMEHSTH 3TH ITOHSTHS [IPH OIIUCAHNH CBOICTB
BEILIECTB U UX MPEBPAIICHHUIT;

Pa3nuyarh (pU3HIECKHUE U XUMHYECKUE SBICHUS, OOBSCHATD UX CYIIHOCTb C TOUKH 3PEHHS
aTOMHO-MOJIEKYJISIPHOTO yUEHUS;

OrnpenensaTs NPU3HAKYA XUMHUYECKHX PEAKINi, yCIOBHS UX MPOTEKAHUS;

OOBSICHATD CYIIHOCTD (PU3MIECKUX U XUMUUYECKHX SBJICHUH C TOUKH 3PEHHS aTOMHO-
MOJIEKYJISIDHOTO YYCHHST;

Knaccuguimpoars XMMHYECKHE peakliny (110 YHCIIy M COCTABY Pearnpyromux 1 00pasyromuxcst
BEILECTB);

CocraBisith (OpMyJIbl OHHAPHBIX BELIECTB 10 BAJICHTHOCTH M ONPEIENISATh BAICHTHOCTH 10
hopmynam BerecTs;

PaccraBisath K03 (UIHEHTHI B yPaBHEHUSIX XUMHIECKUX PEAKIIHA;

Crre1oBaTh PaBIJIaM I10JIb30BAHUS XUMHUYECKON MOCY/I0# 1 1abopaTopHBIM
o0opyoBaHieM, a TAKXKe IPaBHIaM 0OpAIIEHHUs C BEIIECTBAMU B COOTBETCTBHU C
HHCTPYKIMSMH IO BBITOIHEHHUIO J1Ta00PaTOPHBIX XUMUUYECKHX OIBITOB;

TectupoBanue;
HpaKTHYeCKast
paborta;

http://school-
collection.edu.ru/

Hroro no pazneny

20

Paznen 2. Baxkueiiume npeacraBuTe/1d HeOPraHu4ecKnX BelecTn




2.1.

Bosnyx. Kuciopoa. Ilonsitue 06 okcuaax

PacKpbIBaTh CMBICI H3Y4aeMbIX IIOHATUH U IIPUMEHATh 3TH MOHATHS IPU ONUCAHHH CBOKCTB
BEIIECTB U UX NPEBpAILECHUIA;

XapakTepn30Barh (OMHUCHIBATh) COCTAB BO31yXa, PH3NUESCKUE U XMMUUECKUE CBOMCTBA
KHCJIOPOJIA, CIIOCOOBI €r0 MOJTy4YeHHsl, IPUMEHEHHE U 3HAYEHUE B IIPUPOJIE M KU3HH YEIIOBEKa;
CpaBHUBATh PEAKLUN TOPEHHS 1 MEIICHHOTO OKHCIICHUS;

Cobupars npubOpsI 715 MOITYYICHHUS KMCI0poa (BBITECHEHHEM BOZIBI M BO3AyXa); Pacro3HaBath
OIBITHBIM IyTEM KHUCIIOPOL;

Hcnonb30BaTh XMMUYECKYO CUMBOJIMKY JUISL COCTaBIEHUs (pOPMYIT BEILECTB,

MOJIEKYJISIPHBIX YPAaBHEHHH XUMHYECKHX PEaKIMii ¢ yqacTHEM KHMCI0PO/Ia;

OOBACHATD CYLIHOCTb SKOJIOTHUECKUX NPOOIIEM, CBA3AHHBIX C 3arps3HEHUEM Bo3tyXa; Cllen0BaTh)
mpaBUIaM 0e30MmacHOi paboThl B 1a00PAaTOPHHU MIPU MCIIOIb30BAHUN XUMHYECKOH OCYAbI U
000pyIoBaHuUs, a TAKKE [PABUIIaM OOPALLECHHUS ¢ TOPIOYHMH BEIeCTBaMH B ObITy; [lnaHupoBaTh
1 OCYIIECTBIISTh Ha MIPAKTUKE XUMHUYECKHE SKCIIEPUMEHTBI, IPOBOAUTH HAOIIONCHHUS, 1eIaTh
BBIBOJIBI 110 PE3Y/IbTaTaM SKCIICPUMEHTA;

‘YerHslii onpoc;
TECTUPOBAHUE;
MIPaKTUYECKast
paborta;

http://school-
collection.edu.ru/

2.2.

Bonopon.
[NoHsiTHE 0 KHCJIOTAX M COJISAX

PackpbIBaTh CMBICT U3y4aeMbIX OHATUH ¥ IPUMEHATH STH TIOHATHS TIPU ONIMCAHUH CBOHCTB
BEILECTB U UX NPEBPAILCHHUIA;

Xapaxtepn3oBaTh (ONUCHIBATE) (PU3HIECKHUE H XHMHIECKHE CBOHCTBA BOIOPO/IA, CIOCOOBI €T0
MONTy4eH s, IPUMEHEHUE;

Cobupats pubop 15 IOTydeHus BOAOPO/Ia;

Hcnonb30BaTh XMMHYECKYIO CHMBOJIMKY JIUISl COCTaBICHHS (hOPMYIT BEIIECTB,
MOJIEKYIISIPHBIX yPaBHEHHI XUMUUECKIX PEaKIMii ¢ ydacTHeM BOAOPOAa;

CrnenoBath npaBuiIaM 6e30macHoil paboThI B 7a00PATOPHH P HCTIONb30BAHHU XHMUUYECKOIT
HOCY/IBl U 000PYAOBAHNS, a TAKXKE NPaBUIaM OOPAIIEHHs C TOPIOYHMHU BEIECTBAMU B OBITY;
IT1aHMpOBATh U OCYIIECTBIATH Ha MPAKTHKE XMMUYECKUE SKCIIEPUMEHTHI, IPOBOUTH
HaOJIIO/IEHNs, JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM dKCIIEPUMEHTA;

VdacTBOBaTh B COBMECTHOI paboTe B rpyIne;

VerHslit onpoc;
TECTUPOBAHHUE;
HPaKTHYECKAs
pabora;

http://school-
collection.edu.ru/

2.3.

KonmyecTBeHHbIe OTHOIIEHUSI B XUMHH

PackpbIBaTh CMBICI U3y4aeMbIX HOHATUI U IPUMEHSTh ITH IIOHSTHS, @ TAKXKE H3y4ICHHbBIEC 3aKOHBI
1 TEOPHH JUISl PEIICHHs PacuETHBIX 3a/1ad;

BBIYHCIIATH MOISIPHYIO MacCy BEILIECTB; KOJIMYECTBO BelIeCTBa, 00bEM rasa, Maccy

BEIIIECTBA;

IIpoBoanTh pacy€Thl MO YpaBHEHUSIM XUMUUECKHUX PEaKIuii: KoIu4ecTBa, 00bEMa, Macchl
BEILECTBA 10 H3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce peareHTOB MM MPOAYKTOB PEaKIUH;
BricTpanBath pa3BépHYTHIE THCHMEHHBIC H YCTHBIE OTBETHI C ONOPOH HA HH(OpManuio u3
yueOHHKa U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOIb30BATh H3YUCHHBII MTOHSITHHHBII
anmapar Kypca XHMHH;

YerHbli
o1poc;
MUCbMEHHBIN
KOHTPOJIb;

http://school-
collection.edu.ru/

2.4.

Bona. PactBopsl. [lonsiTie 06 ocHOBaHMSIX

PackpbIBaTh CMBICIT M3y4aeMbIX IOHSATHH U MPHUMEHSTh 3TH IOHATHS IPH ONIMCAHUH CBOICTB
BEIIECTB U UX MPEBpPAIICHHUIT;

Xapakrepu3oBarh (pU3NYECKUE U XUMHUECKHE CBOKCTBA BOJIBI, €€ POJIb KaK PACTBOPUTEIS B
MPUPOJHBIX MpoLeccax;

CocTaBATh ypaBHEHHS! XUMUYECKUX PEAKIMii C yuacTHEeM BOJIBI;

OOBACHATD CYLIHOCTb SKOJIOIHYECKUX NPOOJIEM, CBA3AHHBIX C 3ar PA3HEHUEM IIPUPOIHBIX BOJ,
CIOCOOBI OUMCTKH BOJIBI OT MIPUMECEH, MEephI 110 OXpaHe BOJ OT 3arps3HeHus; [lnannposars n
OCYIIECTBIIATH HA MPAKTUKE XUMUUECKHE IKCIIEPHMEHTBI, IPOBOANTH HAOMIONEHNS, [IEIaTh
BBIBOJIBI 110 PE3Y/IbTaTaM SKCIIEPUMEHTA;

CnenoBath npaBuiIaM Oe30macHoi paboThl B 1a60paToOpuu PH UCTIONB30BAHHN XUMUUECKOH
HOCY/IBI U 000PYIOBAHUS;

ITpoBoANTE BEIYUCIICHHS C IPUMEHEHHEM TIOHSTHS «MAaccoBast JI0JIs BEIIECTBA B PACTBOPEN;
Hcnonb30BaTh NP BBIIOIHEHNH y4eOHBIX 3a1aHUIl U B TIPOLIECCE HCCIIEI0BATEIBCKOM
JIeATENbHOCTH HAYYHO-IIOMY/IIPHYIO JINTEPATYPy XMMUYECKOTO COEPIKAHUS, CIIPABOYHBIE
Matepuabl, pecypchl MiTepHera;

Yerublit
orpoc;
HpaKTHYECKas
pabora;

http://school-
collection.edu.ru/




2.5.

OCHOBHBIE KJIACCHI HEOPTAHUYECKHX
coeIMHeHu

11

Knaccuguimposars n3yuaeMbie BELIECTBA 110 cOCTaBy U cBoiicTBaM; COCTaBISITh

(hopMyITBI OKCHIOB, KUCIIOT, OCHOBAHHH, COJICH M HAa3bIBaTh UX 110 MEXYHAPOIHON
HOMEHKJIATyPE;

ITporHo3upoBarh CBOHCTBA BEIIECTB HA OCHOBE OOIMX XUMHYECKHX CBOHCTB M3yYEHHbIX
KJIACCOB/TPYIIl BEMIECTB, K KOTOPbIM OHH OTHOCATCS;

CocTaBIsATh MOJIEKYIISIPHbIE YPAaBHEHHs PEAKLUH, HILTIOCTPUPYIOIIUX XUMHYECKHE CBOICTBA U
Cr1ocoObl MOIyYeHHs BEIIECTB N3YyYEHHBIX KIIACCOB/TPYIII, @ TAKXKE MOJTBEPIKIAIOIINX
TeHEeTUYECKYIO B3aUMOCBS3b MKy HUMMU.;

ITpon3BOIUTE BBIYUCIIEHHS 0 YPABHEHHUAM XUMHYECKHX PEAKIIMIMA;

ITnaHupoBaTh U OCYIIECTBIATH HA MPAKTHKE XMMUYECKUE SKCIIEPUMEHTbI, IPOBOJUTH
HaOIONEHNS, JIeIaTh BHIBOJIBI 110 PE3yJIbTaTaM dKCIICPUMEHTA;

CriefjoBath npaBuiIam Oe30macHoi padoThl B 1a060paToOpHy PH UCIIONB30BAHHN XUMUUECKOH
MOCY/IBI X 000PYIOBAHNS;

Hcnonb30BaTh NPU BBINOIHEHNH y4EOHBIX 3a1aHHH U B IIPOLIECCE MCCIIEI0BATENIBCKOM
JIeATeIbHOCTH HayYHO-TIOMYJIPHYIO JIUTEPaTypy XUMHUYECKOTO COAEPIKaHHs, CIIPABOYHbIE
MaTepHasl, pecypcsl IHTepHeTa;

BricTpanBath pa3sBEPHYTHIC NMUCHMEHHBIE W YCTHBIC OTBETHI C OMOPOH Ha MH(POPMALMIO U3
yueOHHKa M CIIPABOYHBIX MAaTEpHANIOB, TPAMOTHO HCIOJIB30BATh M3YUEHHBIH MOHATHHHBIN
anmnapar Kypca XUMHH;

‘YerHblit
onpoc;
KOHTpOJIbHAs
paborta;
IMpakTnueckas
pabora;

http://school-
collection.edu.ru/

Hroro no paznemny
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Pazzien 3. Ilepuognyecknii 3akon u lepuoanyeckas
aToMOB. XHMHYecKasi CBsSi3b. OKUCINTEIbHO-BOCCTAHOBHTEILHbIE PEAKIHH

cHcTeMa XumMudecknx d1emMentoB /1. U. Menneneesa. CTpoenne

3.1.

Iepnoguyeckuii 3axon u Iepuoauyeckas
CHCTEMa XMMHYECKHX 3JIeMEeHTOB
J. . MenpeseeBa. Ctpoenue aroma

7

0

PacKpbIBaTh CMBICI IIEPUOJIMUECKOTO 3aKOHA;

IToHMMATh CYILIECTBOBAHUE MEPHOAMYECKON 3aBUCHMOCTH CBOMCTB XMMUUYECKUX 31€MEHTOB
(M3MEHEHHUE PaJIMyCOB aTOMOB M IEKTPOOTPHUIATEILHOCTH) H UX COEAMHEHUM OT IIONOXKEHHS B
NIEPHOIMYECKOI CHCTEME M CTPOEHHS aToMa;

YcTaHaBIMBATh CBSA3b MEXTY MONIOKEHHEM IEMEHTA B EPHOIUYECKOI CUCTEME M CTPOSHHEM
€ro aroma (CocTas H 3apsj A]pa, 001Iee YUCII0 IEKTPOHOB U PACIIpeeNeHHe UX 110
3JIEKTPOHHBIM CJIOAM);

ITporHo3upoBaTh XapakTep H3MEHEHHUs CBOMCTB JIEMEHTOB U MX COSMHEHMI 110 IPyNIam 1
nepurozam Ilepuoanyeckoi cHCTEMBI;

XapakTepu3oBaTh XMMUYECKHUE JIEMEHTHI IIEPBBIX TPEX NMEPUOIOB, KAJIHs, KaJbLUs 110 UX
nonoxenuio B Ilepnonnueckoit cucreme JI. . Menneneesa;

CrienjoBath npaBuiIaM Oe30macHoi padoThl B 1a60paTOpHH IPH UCIIONB30BAHHN XUMUUYECKON
TOCY/IBI U 000PYIOBAHHS;

BricTpanBaTh pa3BEPHYTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONMOPOH Ha MH(pOPMALMIO U3
y4eOHUKA M CIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO MCIOJB30BaTh W3y4YCHHBIH MOHATHHHBINA
arnmapar Kypca XUMHH;

Hcronb30BaTh MPH BHITONMHEHUN YUeOHbIX 3a1aHUiT TEKCThI y4eOHUKa, CIIPaBOYHBIE
matepuainsl (Ilepuomndeckyio cucremy xummudeckux anementos JI. M. Menneneesa,

TaOMHIy PACTBOPUMOCTH KHCIIOT, OCHOBAHHUI U COJICH B BOZE, SIEKTPOXUMHUUCCKHIT P
HANpsHKCHUI METaJlIoB);

Hcnonb30BaTh NPYU BBINOTHEHNH y4eOHBIX 3a1aHHIT U B TIPOLIECCE MCCIIEN0BATEIBCKOM
JIeATENbHOCTH HAYYHO-IOMY/IPHYIO JINTEPATYPy XMMUYECKOTO COACPIKAHHS, CIIPABOYHBIC
Matepuasl, pecypchl FiHTepHeTa;

‘YerHslii onpoc;
TECTUPOBAHMUE;

http://school-
collection.edu.ru/




3.2. | Xumuueckas cBsizb. OKHCIHTEIbHO- 8 PackpbIBaTh CMBICI H3y4aeMbIX NOHATHI; OnpenensiTs KonTponbHas http://school-
BOCCTAHOBHTEJbHbIE PeaKIIHH BUJI XUMHUYECKOH CBSI3H B COCIMHCHNH; pabora; collection.edu.ru/
OnpenensiTs CTENeHb OKUCICHUSI XUMHYIECKOT0 JIEMEHTa [0 (hOPMYJIe er0 COCANHCHHS; TECTHPOBAHMUE;
OnpenensTs 3IeMEHT (BEIIECTBO) — OKHUCIUTEIb U AIEMEHT (BELIECTBO) —
BOCCTaHOBHTEb;
OOBSICHATD CYIIHOCTD IIPOLECCOB OKHCIICHHS X BOCCTAHOBIICHMS;
CoCTaBIISATh IEKTPOHHBIH OallaHC ¢ yU4ETOM YHCIIa OTJAHHBIX M MPUHSITBIX YIEKTPOHOB;
CocTaBisTh ypaBHEHHE OKHCIINTEIbHO-BOCCTAHOBUTEIILHOI PeaKIn;
Hcrionb30Bath NPH BBHINOIHEHUH YUeOHBIX 3a1aHUH TEKCTHI y4eOHHKa, CIIPaBOYHBIC MaTepHAaIIbI
(TIIepHOAMYECKYIO CHCTEMY XUMHUYecKHX eMeHToB [1. Y. MenserneeBa, TablImIly pacTBOPUMOCTH
KHCJIOT, OCHOBAHHH M COJIEH B BOJIE, IIEKTPOXHUMHUUECCKUI Pl HAPSDKSHUH METAJIIOB);
Hroro no pazzaeiny: 15
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JISA YYEHUKA

Xumus. 8 knace/Pymsutuc INE., ®enpaman @.1°., AkunonepHoe o6mectBo «M3marensctBo «IIpocBemenney;
BBenute cBOil BapuaHT:

METOAUYECKHUE MATEPUAJIBI U151 YAUTEJIA

Anuk6eposa JI.YO. 3anumarensaas xumust Mocksa: «ACT _TIPECCy, 2002 ron

I'yzeii JI.C. Cyposuesa P.I1. Xumusi: Borpocsl, 3ana4n, ynpaxxaeaus Mocksa: «/Ipoday, 2002 rox I'yzeit
JI.C. Copoxun B.B. Cyposuesa PII. Xumus 8 knacc Mocksa: «lpodax, 2002 rox

I'yzeii JI.C. Copokur B.B. Cyposuesa P.I1. Xumus 9 kiracc Mockga: «Jpoda», 2002 rox Kyzsmenko H.E.
Epemun B.B. Coopnuk 3a1au no xumuu MockBa « Onuke 21 Bex», 2003 rox Onsrun O. 3aHuMarenbHbIe
onbITHl 0 xuMUK Mocksa: «Jlerckas nureparypa», 2001 rox

Crenun b.JI. Anuk6eposa JI.}O. 3annmarensHbie 1 3¢ (GEKTUBHBIE ONBITH IO XUMUU MockBa: «Jpoday,
2002 rox

Xomuenko [.I1. Xomuenko W.I. COopHUK 3a7a4 110 XMMUU JAJIs MOCTYNAIOIIKX B By3bl MockBa. : «HoBas
BoJIHa», 2001 rox

Xomuenko M.I. COopHuUK 3a1a4 110 XUMUU AJsl cpefHeit mkoiasl MockBa: «Hosas BomHa», 2001 rox

HOUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

1. http://www.alhimik.ru IIpencraBnensl pyOpuKH: COBETH aOUTYPUEHTY, YUUTEITIO XUMUH,
CIPAaBOYHHUK (OUeHb OosblIas ToAOOpKa TaONUI U CIIPABOYHBIX

MarepuasoB), Becenas XUMHs, HOBOCTH, OJMMITHA/IbI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHUIECKHUX
CBEJICHUH).

2. http://www.hij.ru XXypHan «XuMus 1 )KU3HB» TOHATHO U 3aHUMATEIILHO PAacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAyKe U B MHUPE, B KOTOPOM

MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIH KypHaT « XUMHKH U XUMUS», B
KOTOPOM IIPEJICTaBI€HO MHOXXECTBO

OTIBITOB 110 XUMHH, 3aHUMATEIIbHOW HH(POPMALIUH, TO3BOJISIOIIEH YBI€Ub YUEHHUKOB 3KCIIEPUMEHTAIbHON
YacThIO MIPeIMETa.

4. http://c-books.narod.ru BceBo3morkHas auteparypa rno XuMuu.

5. http://www.drofa-ventana.ru M3BectHOE U3aTENBCTBO YueOHOM uTepaTypbl. HOBUHKH
Hay4YHO- OMYJISIPHBIX U 3aHUMATEJIbHBIX KHUT TI0 XUMHHU.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3ZOBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPY/IOBAHUE

Kommuiext Tabnui. Monenu KpuCcTauTM4eCKUX PEIIeTOK.

OBOPYJIOBAHUE JIJISI TPOBEJIEHUSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JJEMOHCTPALIUIA
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