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MNOSACHUTEJbHAS 3AITMCKA
PaGouast mporpamMma 1o XuMHuu JJ1 00y4aromuxcsl 8 KI1acCOB cOCTaBieHa Ha oCHOBe TpeboBaHui K

pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npencTaBieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusL, C yUETOM pacipeneiIEHHbIX M0 KIaccaM IPOBEPSIEMbIX TPeOOBAHUH K pe3ysIbTaTaM OCBOEHHS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHuUs U 3JIEMEHTOB COEp KaHu,
MIPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE TI0 XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaIOIIKUXCsl IPH MTOJIyYEHUH OCHOBHOI'O 00111ero oopaszoBanus u ¢ yuérom Konuenuu
MperoIaBaHusl yueOHOTo npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit dexnepanuu,
peanu3yoLmX OCHOBHbIE 0011e00pa3zoBaTebHble Iporpammsl (yTB. Pemennem Koserun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «XUMMUSD»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTHKEHHE I€JIeH OCHOBHOTO 00IIeTro 00pa3oBaHus 00yCIOBIEH
BO MHOI'OM 3HAY€HUEM XUMUYECKOW HAyKHU B IIO3HAHUU 3aKOHOB IIPUPOJIbI, B PA3BUTUU IPOU3BOAUTEIBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOI 0a3bl MaTepUaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI ECTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIUSHUE HAa BCe 00JaCTH
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJla HOBOE BUEHUE MUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpPBbI, HEOOXOAMMBIM YCJIOBHEM >KU3HU OOIIECTBA: 3HAHUE XMMHUH CITY)KHT OCHOBOM JIJIst
(dbopMUpOBaHHSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEPUATILHOM €JMHCTBE MUPA; BAXKHYIO
poiib UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIOIHIH
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XMMHUSI HAaIlpaBJIeHa Ha pelIeHue rII00anbHbIX MPo0IeM yCTOWYHBOTO
Pa3BUTHA YEIIOBEUYECTBA — CHIPHEBOIL, SHEPreTUUECKOM, MUILEBOIM 1 SKOJIOTHYECKO 6e30MacHOCTH, TpobiieM
3/IpaBOOXpaHEHHUSI.

B YCII0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HICCTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O O6p830BaHI/I$I. B mnane conuajan3alu OHO ABJIACTCA OAHUM M3 YCJ'IOBI/II\/’I (l)OpMI/IpOBaHI/IH
HWHTCJUICKTA JIMYHOCTH U TaPMOHHUYHOTO e€ Pa3BUTHA.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, IO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOT00Opa3HOM
KHM3HHU O0OIIEeCTBA, JUIsl OCO3HAHMSI BAXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 310pPOBbIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU Pa3INYHbIX
MaTepUajIoB U XMMHUUYECKHUX BEIIECTB B MOBCEAHEBHON KHU3HU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCSI 0Q30BBIM 110 OTHOILIEHHUIO K CHUCTEME O0IIIEro
XUMHUYEcKoro oopasoBanus. [I03ToMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKaOT IOCY1apCTBEHHBIE, OOIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OTPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHus, BOCHUTAHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaMEeTa «XUMHUS.

N3yuenune mpeamera: 1) cnocoOCTBYET pean3aiiii BO3MOXKXHOCTEH /71l caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 PYyHKIIMOHATBHON TPAMOTHOCTH;, 2) BHOCUT BKJIaJ B ((OPMHUPOBAHHE
MBINIICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOH
ACATCIIBHOCTH, SKCIICPUMEHTAJIbHBIX U UCCIIECA0BATCIbCKHUX yMGHPIﬁ, HGO6XO)II/IMBIX KaK B HOBC@)IHGBHOﬁ
KHU3HHU, TaK U B MPOPECCUOHATBHON NeATeTHHOCTH; 3) 3HAKOMUT CO CIEIH(PUKON HAYIHOTO MBIIUICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIdAa Ha CAMHCTBO NPUPOJALI U YCIIOBCKA, ABJIACTCSA OTBCTCTBCHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH MOAPOCTKOB;
4) ciocoOcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOTMYECKOE 00pa30BaHHE IIKOJIHHUKOB.

HasBannple HampaBieHUs B 00y4YE€HUU XUMUU 00ECTICUNBAIOTCS CIIEIU(UKON COMIepKaHus TIpeaMeTa,
KOTOPBIH ABJIETCS NEAaroTHYeCK aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu XMMHHU Ha
OIPEJICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuu 0CHOBHOI IKOJIBI OPUEHTUPOBAH HA OCBOCHHUE 00YYAIOIIMMHICS OCHOB

HeOpFaHquCKOﬁ XUMHUHU U HCKOTOPLIX MMOHATUH U CBeI[CHI/Iﬁ 00 OTACIBbHBIX 00BeKTax OpFaHHqCCKOﬁ
XUMHU.

CrpykTypa conepkanus rnpeamera chopMHpOBaHa Ha OCHOBE CUCTEMHOT'O TMOAX0/1a K €r0 U3YYSHHIO.
CopepxaHue CKIIQAbIBACTCS U3 CUCTEMBI IOHATUH O XUMUYECKOM JIEMEHTE U BELLECTBE U CUCTEMBI
HNOHATUH 0 XUuMHUYecKOH peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 IPUHLIUITY
[IOCJIEZI0BATEIBHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUECKHUX IIPEJICTABICHUIM Pa3HOr0 YPOBHS: aTOMHO-
MOJIEKYJISIPHOTO YU€HUs KaK OCHOBBI BCEI'O €CTeCTBO3HaHUs, ypoBHs Ileproauueckoro 3akona Jl. U.
MenpeneeBa Kak OCHOBHOT'O 3aKOHA XUMHHU, YUEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H,
IpeJCcTaBIeHUN 00
ANEKTPOJIMTUYECKON JUCCOLMAIMH BEILIECTB B pacTBOpax. Teopernyeckue 3HaHUS pacCMaTpUBAIOTCS HA
OCHOBE SMIMPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAOTCS [1OCIIEI0BATEIBHO OT OJHOIO
YPOBHSI K IpYTOMY, BBIIOTHSISI (QYHKIMH OOBSICHEHHUS ¥ IPOTHO3UPOBAHHMSI CBOMCTB, CTPOCHHS U
BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MTOJyYSHHSI H3Y4aeMbIX BELIECTB.

Takast opranu3anus cofep>kanusi Kypca CrocoOCTBYET IIPEACTABICHUIO XUMUYECKON COCTABIISIFOLIEH
HAyYHOU KapTHUHBI MUpPa B JIOTUKE €€ CUCTeMHOI nmpupo/sl. Tem caMbiM oOecrieynBaeTcsi BO3MOXKHOCTD
(dbopMupoBaHUs Y 00YYAIOIINXCS IEHHOCTHOTO OTHOIIIEHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B
Hayke. BaXHO Takke 3aMETUTh, UTO OCBOECHUE COJIEPAKAHUS Kypca TPOUCXOJAUT C MPUBICUEHUEM 3HAHU I
U3 paHee U3y4eHHBIX KypcoB: «Okpyxaomuii Mmup», «buonorus. 5—7 kiaccb» u «®@u3nka. 7 Kiacey.

HEJIN U3YUYEHUS YYEBHOI'O IPEIMETA «XUMMWUS»
IIpennaraeMpiii IPONEAEBTUUECKUN KYPC XUMUU HOCUT PEKOMEHIATEIBbHBINA XapaKTep U SIBISACTCS
ABTOHOMHBIM 10 OTHOIIIEHHUIO K 0053aTEIHHOMY KYpPCY OCHOBHOM IIIKOJIBI.

K HanpaBieHuio nepBoCTENeHHOM 3HAYMMOCTH IIPU peann3anuu o0pa3oBaTeabHbIX QYHKIMNA Ipeamera
«XUMHUS» TPATUIIMOHHO OTHOCAT (POPMUPOBAHKME 3HAHUN OCHOB XMMHMUYECKOI HayKH Kak 00J1acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOU IEATEIbHOCTH YEJI0BEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpHl. 3a/1aya MpeAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MOJI0KEHUH, TOCTYIHBIX 00001IeHni
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3bIka HayKH, 3HAHUM O HAYYHBIX METO/IaX U3Y4YEHHS BEUIECTB U
XUMHAYECKHUX PeaKIuii, a Takke B (OPMUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JI€ATEIBHOCTH,
CBSI3aHHBIX C IUIAHWPOBAHHUEM, HAOIIOEHHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTI0ACHUEM
npaBui 0€30MacHOro 00paIIeHHs ¢ BEIECTBAMU B TIOBCEAHEBHOM KHU3HHU.

Hapsiny ¢ aTuM nenu uzydeHus npeaMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHNUH 0COO0 3HAUNMON
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHMS HA PAa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€
MHTEJUIEKTa ¥ 0011eH KynbTypsl. OOyueHre yMEHUIO YUUThCS U POJOJDKATh CBOE 0Opa3zoBaHUe
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B c¢Bsi3u ¢ 3TUM TIpU M3YYEHHUH TTPeIMETa B OCHOBHOM IIKOJIe JOMUHUPYIOIIee 3HaUeHNEe PUoOpeu
TaKHUeE LIEeJIN, KaK:
* MOJTOTOBHTH YUAIIMXCS K U3YYCHHIO HOBOTO Y4EOHOTO IpeameTa « XUMUs»;
* CO3/IaTh TIO3HABATEIHLHYIO MOTHBAIIMIO K H3YUCHHUIO Y4eOHOTO mpeaMeTa « XUMHUSY;



* copmMHupoOBaTh Y NIKOJBHUKOB Ha IPONEAEBTUUECKOM YPOBHE JIMYHOCTHBIE, METanpeaIMeTHbIEC U
[IpeIMETHBIC IIAHUPYEMbIE PE3YIbTAThI;
* pPa3BUTH PACUETHBIEC U HKCIIEPUMEHTAJIbHBIC YMEHUS yUalUXCsl.

(GopMHpPOBaHNE HHTEILICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMO0OPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIILHOMY IIPHHATHIO PEIICHUH, CIIOCOOHOM aIaTHPOBAThCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM
KU3HU;

HAIpaBJICHHOCTh O0YYCHHUS HA CUCTEMATHUECKOE MPUOOIICHNE YIAITUXCSl K CAMOCTOSITEIIbHON
M03HABATEIBHON JESITEILHOCTH, HAYYHBIM METOIaM MTO3HAHUS, (POPMHUPYIOITUM MOTHBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMMUHU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPHUOOPETEHNIO 00yUYaIOIIUMHKCS OIBITA Pa3HOOOpa3HON
JeSTeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH ), IMEIOLITIX
YHHUBEPCAJIbHOE 3HAYCHUE IS PA3JINYHBIX BUIOB JCATEIBHOCTH;

(dopMupoBaHUE YMEHHI OOBSICHATH M OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPA HA OCHOBAaHUH 3HAHUU U
OTIBITA, TIOJTYYCHHBIX MTPH U3YUYCHUH XUMHU;

(dbopMHpoBaHUE Y 00YJArOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH XUMUYECKUX
3HaHU IS BEIPAOOTKHU SKOJIOTMYECKH LIEIeCO00pa3HOro MOBEICHHS B OBITY M TPYAOBOM JCSITEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3JI0POBBS M OKPYXKAIOLICH MTPUPOTHON CPEJIbI;

pa3BUTHE MOTUBAIMH K 00yUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHSI OOIICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U
HATPABJICHHOCTH JIaJlbHEHIIIET0 O0yYCHHUSI.

I'nasa 1. [IpeaMer XuMuM 1 MeTOABI €€ U3yUCHUS

IIpenmer xumuu. 3HaueHNEe XMMHUU B )KM3HU COBPEMEHHOT0 4enoBeka. Tena u BemiectBa. CBoiicTBa
BelecTB. [I[puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.

SABnenus, npoucxoasiuye ¢ Bemecreamu. Pu3nyeckue sBICHUSI U XUMUUYECKUE peaknuu. BemecTsa,
YYaCTBYIOIIME B PEAKIIMU: UCXOIHbIE BEIIECTBA U IPOAYKTHI peakiuu. [[pu3Haku XuMUYECKUX PeaKLIuid:
M3MEHEHUE 1[BETA, BBINAJCHUE WIM PACTBOPEHHUE OCA/KA, BBIJCICHHE rasa,

BBIJIEJICHUE WJIU TIOTJIOIIEHNE TETUIOTHI U CBETA, NOSIBIICHUE 3aIlaxa.

HaOJuironenne u 3KCIIepMMeHT B XMMMHU. V3ydeHne rniuaMeHn CBeYr U CHUPTOBKU. [ MIIOTE3a U BBIBOJL.
OdopmiieHne pe3ynbTaToB SKCIIEPUMEHTA.

IIpakTnyeckas padora.

3HAKOMCTBO C TabopaTopHbIM 00opyaoBanueM. [IpaBuia TeXHUKHU OE30MaCHOCTH NMPH padoTe B KaOUHETE
(JtabopaTopum) XUMHH.

Jemouncrpanun. BuneodparmenTs u cnaiiapl «Eruner — poanna xumuny. Konnekuus CTekIssHHOM
XUMHYECKOH mocyabl. Koymekuuys u3aenui u3 antoMUHUSA U €ro criaBoB. [lomydenue yriekucioro raza u
€ro B3aMMOJIEMCTBUE C U3BECTKOBOM BOJOM. B3anMoielicTBrE pacTBOpa MUILEBOM COAbI C YKCYCHOM
KHMCJIOTOM. B3anmoselicTBre pacTBOPOB METHOIO KYITOpPOCa U HamaTelpHOTo cniupta. [lomkuranue
LIEPCTSAHOW HUTH.

JlaGoparopHbie onbIThI. M3ydyeHne CTpOCHUS IIJIAMEHU CBEYU U CIIUPTOBKH.

I'naBa II. CTpoeHue BelecTB M MX arperaTHble COCTOSIHUS

Ctpoenue BemectB. bpoynosckoe apwxkenue. Auddysus. Arombr. Mosnexysbl. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJISIpHOTO y4ueHus. MoHbl. BemecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHUSI.
ArperatHble cocTosiHusA BemecTB. ['a3pl. XKunkoctu. TBEpable BelecTBa. B3aumuble nepexo/ sl MExIy
arperaTHbBIMM COCTOSIHUSIMU BEleCTBa: BO3TOHKA (CyOnuManus) u qecyonumanys, KOHAeH calus 1
UCIapeHue, KpUCTAIIN3allks U IJIaBJICHHE.

demoncrpauuu. lnddysus nepmanranara kanus B Boje. Codupanue nmpudopa /s OJTyIeHHs Ta3a u
MIPOBEpPKaA €ro Ha TePMETUYHOCTh. BO3roHKa cyxoro jibaa, Hoa Wik HaQTaauHa.

JlaGopaTopHble onbIThl. Habmonenne 3a OpOyHOBCKUM JBHIKEHHUEM (JBHYKEHHE YACTHI] TYIITH B BOJC).
Juddy3us KOMIIOHEHTOB J1e30/10paHTa B Bo3ayxe. Juddysus caxapa B Bojie. Arperarnble COCTOSHUS BOJIBI.



I'nasa III. CMecH BeliecTB, HX COCTaB

Yucrslie BemecTsa U cMecu. YucTelie BelecTBa U CMECH. | OMOTE€HHBIE U T€TEPOTEHHBIE CMECH.
["a3000pazuble, )KuAKUE U TBEPABIC CMECH.

I'a3zoBbie cMecu. Bo3ayx — npupoanas razoBast cmech. CoctaB Bo3ayxa. O0bEMHAsS 1011 KOMITOHEHTA
ra3oBOi CMeCH KakK OTHOIIeHHE 00bEMa TaHHOTO rasa k oduemy o0bEMy cMmecu. Pacuérs ¢
HCII0JIb30BAaHNUEM HOHATUS «00BbEMHAS J10JI1 KOMIIOHEHTA CMECHY.

MaccoBas 10J1s1 pacTBOPEHHOr0 BeuecTBa. [[oHATHE O KOHLIEHTpanuu pacTBopa. MaccoBas 107
PacTBOPEHHOTO BEILIECTBA KAaK OTHOLIEHUE MACChl PACTBOPEHHOIO BEUIECTBA K Macce pacTBopa. Pacuérel ¢
WCII0JIb30BAHUEM IMOHATHS «MACCOBasi J0JI1 pACTBOPEHHOTO BELIECTBAY.

IIpakTnueckas padora. [IpurorosiaeHue pactBopa ¢ ONpeaeIEHHON MacCOBOM J10J1el paCTBOPEHHOTO
BEILIECTBA.

MaccoBast 101 npumecH. [lorarue o Texauueckom o0pasiie, 00 OCHOBHOM KOMIIOHEHTE U O TIPUMECH.
MaccoBas 1o npuMecu. Pacuérel ¢ UCIIOIB30BAHUEM MOHSTHS «MACCOBAsSI 10JIS1 IPUMECH.
JemoncTpauuu. Pazmmunsie oO6pasiel Mpamopa. Kosekiuss MUHEpaIoB U TOPHBIX Opo. BuneodparmeHt
10 0OHapy>KeHUI0 00BEMHOM 10U KUCI0poIa B Bo3ayxe. BuneodparmeHTs! U crnaiiibl MpaMOpPHBIX
apredaxToB. Koyutekus ObITOBBIX, KOHIUTEPCKUX M MEAUIIMHCKUX

cmeceil. O0pa3ibpl MEAUIIMHCKUX U MHILEBBIX PACTBOPOB C YKa3aHUEM MAacCOBOH J10JIM KOMIIOHEHTA.
BuneodparMeHTsI 1 craiiibl U3/1eIUN U3 BEIIECTB OCOOO0H YUCTOTHI.

I'nasa IV. ®u3uyeckue sBJICHUS B XUMHHU

HexoTtopble cnioco0bl pa3aeeHusi cMmeceil. Pasaenenue cmeceil Ha OCHOBE pa3iuyuil B GU3HUYECKUX
CBOMCTBAaxX MX KOMIIOHEHTOB. OTcTanBanue u nekanrauus. Llentpudyruposanue.

PuiabTpoBaHUE B J1a00paTOPHH, B OLITY M Ha pon3BojacTBe. OunbTpoBanue U GuUiIbTpaT. Y CTaHOBKA
st GUIIBTPOBAHMSI U TIpaBUIIa pabOThI ¢ Hell. briToBBIE DUIBTPHI 1St BOABI. AcopOiusi. Y CTpoicTBO
IIPOTUBOTra3a.

JucTHaasuus, uid neperonka. JluctmmpoBantas Boja u e€ nmomydenue. [leperonka ne .
HedrenpoaykTsr.

IIpakTnyeckas padora. BeipanyBanue KpucTamioB COIU (JOMALIHUI 3KCIIEPUMEHT).

IIpakTnyeckas padora. OuncTka NOBapeHHOMN COJIH.

JemMoncTpanum. Pa3nenenue cMecu NopoIkoB xesnesa U cepbl. OTcTauBaHUE U JIEKaHTallls U3BECTKOBOIO
MOJIOKA, WJIX B3BECH M€Jia B BOJE.

Pa3nenenue BoJHON cMECH pacTUTEIBLHOTO Maciia ¢ IOMOIIBIO JeNUTEIbHON BOpoHKU. LlenTpudyruposanue
(Ha neHTpHudyre WK ¢ MOMoIIbI0 BUaeodparmenTa). Komnekius cinaiiloB ObITOBBIX U MPOMBIIIIEHHBIX
puOOpPOB, B KOTOPBIX MPUMEHSETCS LIEHTPUPYTrUpoBaHUE. Y CTaHOBKA

s puiibTpoBaHus U e€ padorta. Konekius ObITOBBIX GUIBTPOB. AJCOPOIMS KYKYPY3HBIMHU MAJOYKAMH
MapoB Maxy4ux BemiecTs. Kosuiekius noBs30k U pecnupaTopoB. Y CTaHOBKA JIJIsl IEPErOHKH KUAKOCTEN U €€
paborta (mostyueHue JUCTUIIMPOBAHHOM Bobl). Buaeodparment

«PexTudukanronnas kojloHHa HedTenepepadaThIBAIOIIETo 3aBoa 1 cxeMa e€ ycTporcTtBay. Komnekus
«HedTb 1 HEDTETPOTYKTHI».

JlabopaTopHblie onbIThbl. D0TaIUs CEPHI U3 CMECH C PEYHBIM ITECKOM.

I'nmaBa V. Cocras BemecTB. XUMHYECKHE 3HAKH U (opMyJibl

XumMuueckue 3j1eMeHThI. BelecTBa MONIEKYIAPHOIO U HEMOJIEKYISIPHOTO CTPOEHUS. XUMHUUECKUN
2JIEMEHT KaK OINpEEIIEHHBINA BUJT aTOMOB.

XUMHUYECKUE DTIEMEHTHI B IPUPOJIC. DIEMEHTHBIN COCTAB IIAHETHI 3eMJIsl U €€ TeOJOTHIECKIX 000I0UEeK.
[IpocTeie U ciiokHBIE BellecTBa. AJIJIOTPONHUS U aJNIOTPOIHbIE MOIU(BUKALINH.

XuMu4yeckue 3HAKU U XuMH4YecKkue GopmyJibl. XUMUYECKHUE CUMBOJIbI, UX POU3HOILIEHUE U HA3BaHUSI.
DTUMOJIOTUYECKHE Havala Ha3BaHU XUMHUUECKHUX d1eMeHTOB. Tabmuia xumMudeckux 3meMenToB 1. 1.
Menpeneesa u €€ CTpyKTypa: epros! (O0NbIINEe ¥ Malble) ¥ TPYIIILI (TJIABHBIE U TOOOYHBIE TTOATPYIIIIHI).
OTtaenpHBIE TPYNIBI XUMUYECKUX 3JIEMEHTOB: LIEJIOYHbIE METaJlJIbl, FAJIOreHbl, 0J1aropoHbIE ra3bl.
Xumuueckue popmyisl v GopmynbHble enuHuilbl. KoadduimenTts! u naaekcel. MHpopmars, KoTopyro
HECYT XUMHYECKHE CUMBOJIBI U (HOPMYJIBI.

OTHoCHTe/IbHBbIE ATOMHAS U MOJIeKYJsIpHAst Macchl. OTHOCUTENbHAS aTOMHAsI Macca Kak BeJIMYHHA,
MOKa3bIBAIOIIAsl, BO CKOJIBKO pa3 Macca aroma JIaHHOTO 3JIeMEeHTa 00JIbIIe MacChl aToMa BOJOPO/Ia.
OTtHocCuUTENbHAS MOJIEKYJISIpHAsl Macca U e€ HaXxoxAeHue. MaccoBasi 107151 3JIEeMEHTa

B CJIOHOM BeniecTBe. JlononHurenbHas HHPOpMaIKsl, KOTOPYIO HECYT XUMUYECKUE (POPMYIIBI.
JemoncTpanuu. BugeopparMeHTs! U crnaiibl « QJIEMEHTHBIH COCTaB T'€0JIOTHYECKUX 000JI0UeK 3eMITH.
Annorponus kuciaopoaa. Moaenu (mmapocrepskaeBbie u CTioapta—bpurieda) MoaeKyn pa3IndHbIX



MPOCTHIX M CIIOKHBIX BemecTB. Tabnuia xumuuecknx saemeHToB J[. . MenaeneeBa (KOpOTKOTIEPHOTHBIN
BapuanT). [loptpers U. A. bepuenunyca u /1. 1. Menneneesa.

I'naBa VI. IIpocrsie BemecTrBa

Metajuibl. MeTauibl: XMMUYECKUE 3JIEMEHTHI U IIPOCThIE BelecTBA. MeTasuibl U CIIaBbl B UCTOPUU
YeJI0BEYEeCTBA: MEIHBIN, OPOH30BBIN U JKEJIC3HBIH BeKa. 3HAUCHHE METAJUIOB U CIU1aBoB. O0mue Gpusnueckue
CBOMCTBA METAJUIOB.

IIpeacraBurenn MerajuioB. JKene30. TeXHMYECKH YMCTOE U XMMUYECKU YUCTOE XkKene30. JKeme3o —
OCHOBA COBPEMEHHOM MTPOMBIIUIEHHOCTH U CEIbCKOI0 X03s1cTBa. CIUIaBbl JKee3a: YyryHbl U CTaju.
[lepenenbHblli U TUTEHHBIA YyTYHBI, UX 3HaYCHUE. Y TIIEPOJUCTAs U JIETUPOBAHHAs CTANIU, UX 3HAYCHUE.
[TonsiTue 0 4€pHOU U LIBETHOW METAJLUTYPTHH.

AmoMuHu#. VcTopust IpOMBIIIIIEHHOTO ITPOU3BOJICTBA AIIOMUHMSL. [I[puMeHeHNe aTtOMUHUS HAa OCHOBE
CBOMCTB.

3os0t0. Posb 30110Ta B MCTOPUH YeI0BEYECTBA. 30J10TO — METAJLI FOBEJIMPOB U 3TAJIOH MUPOBBIX JICHET.
[IpuMeHeHue 30710Ta Ha OCHOBE CBOMCTB.

OnoBo, ero cBoiCTBa U IPUMEHEHHE. AJIOTPONHMSI 0J10Ba: cepoe U 0enoe 0710Bo. «OJIOBSHHAS YyMay.
Hemetamusl. [Tonoxxenue anementoB-uemeramioB B Tabauie /. 1. Menaeneesa. biaroponnsie rassl.
Annorponus kuciopoja. CpaBHEHHE CBOMCTB MPOCTHIX BELIECTB METAUIOB U HEMETAJLIOB.
IIpencraBuresn HemetrawioB. Pochop u ero aorponusie Mogudukanuu. CpaBHEeHHE CBONCTB 0eI0ro u
kpacHoro docdopa. Obnactu npumeHeHus Gochopa. Cepa u 061acTH €€ MPUMEHEHHSI. Y TIIEPO/, €ro
aIoTpornHble MoauduKanuu (anmMas u rpaduT), UX CBOWCTBA U IpUMEHEHUE. A30T, €ro CBOWCTBA U
IIPUMEHEHHUE.

JemouncTpanun. Komiekius MeTamioB U ciiaBoB. BugeodparMeHTsI U cinaiiibl «MeTasuibl U CIIJIaBbl B
ucropuu uenoseuectBay. Komnexkuus «Hyrynsl u cranu». BugeodparmeHnTsl u ciaiiibl «Xy10KeCTBEHHbIE
W3/1eNus U3 4yryHa u ctanu». Komiekuus u3aenuii u3 alloMUHUS U €ro

criaBoB. BugeodparMeHTs! 1 craiiipl «30J10TO — MaTepuall I0BEITHPOB U MUPOBBIE JIeHBI Y. Komnekus
uznenuii u3 onosa. Bugeodparment «llasuuey». Komnekius HeMeTanioB — MPOCTHIX BEIIECTB.
Buneodparment nnu cnaiin « Kuciopo — BemecTBo TopeHus U Abixanus». [lomydenne 6emmoro dpocdopa u
U3yueHHe ero cBOMCTB. BuneodparmMeHTsl U craiiibl «AJIOTponus yriepoaay. Moieian KpUCTauInYeCKUX
pemérok anmMasa u rpadura. Komnekius «AKTUBUPOBAHHBIN yroJib U 00J1acTH ero npuMeHeHus». ['openue
cepsl U pocdopa.

JlabopaTopHble onbIThl. O3HAKOMIIEHUE C KOJUIEKIMEH METaioB U crijiaBoB. O3HAKOMIIEHUE C
KOJUIEKIIMEH HEMETAIIIOB.

I'naBa VII. Cio:xHble BemecTBa

BasenTHOCTB. BaeHTHOCTH KaK CBOMCTBO aTOMOB OJIHOT'O XUMHUYECKOT'0 3JIEMEHTA COEIUHATHCS CO CTPOTrO
onpeeIEHHBIM YUCIIOM aTOMOB JPYTOr0 XUMHUYECKOTO 3JIEMEHTA. DJIEMEHTHI C TIOCTOSIHHON U TIEPEeMEHHOM
BaJICHTHOCTHI0. BIBO/I (hopMyIIbl coeHeHMs 10 BaJeHTHOCTH. Ha3BaHue coelnHeHMs 110 BaJIeHTHOCTH.
Oxcuabl. Okcuasl U criocod oOpazoBaHus UX Ha3BaHUN. OKCHIBI MOJIEKYJISIPHOTO U HEMOJIEKYISPHOTO
crpoenusi. Ponb okcuos B mpupoje. [TapHukoBeIi 3P QexT.

IIpencraBuresnn okenaoB. Bona, yriekucinsiii ra3, okcua kpemuusi(IV), ux cBoiicTBa u mpruMeHeHuE.
Kucaorsl. Kuciotsl, ux coctas u knaccudukaiys. Kuciors opraHnueckue 1 HeopraHuuecKue.
Wuaukartopsl. Tabmuna pactBopumMoctu. CosiHast U cepHast KUCJIOTHI, X CBOMCTBA U IPUMEHEHHUE.
OcHoBanus. OCHOBaHUS, UX COCTaB U Ha3BaHus. [ ' mapokcorpymnna. OCHOBaHUS pacTBOPUMBIE (ILENOUYH) U
HepacTBOpHUMBIE. I3MeHEHNEe OKPACKM MHAMKATOPOB B IIEJIOYHOM cpene. | MapoKcnuIpl HaTpus, KaJs U
KaJIbLUsl, X CBOMCTBA U MPUMEHEHHUE.

Coumn. Counu, X cocTaB U Ha3BaHUs. PacTBOpUMOCTD cosield B Bojie. XJIOpH]T HATpUs U KapOOHAT KaJlblLIUs,
UX CBOWCTBA U IPUMEHEHHE.

Knaccnpukanusi Heopranmdeckux BemecTB. BemecTsa, nx kinaccudukaius u MHOrooopasue. [Ipocteie
BELIECTBA: METAJUIbI U HeMeTalllbl. CII0JKHBIE BEILIECTBA: OKCHU/IbI, OCHOBAHMSI, KUCIIOTBI, COJIH.
Hemoncrpaumnu. Komtekuus okcunioB. ['amenne n3ectu. Bo3ronka «cyxoro jibaa». Komnekius
ocHoBaHui. Komnekus kucnot. MI3mMeHeHne OKpacku MHIMKATOPOB B IIEJIOUYHOM U KMCIOTHOH cpeax.
[TpaBuso paz6aBieHus cepHON KUCIOThI. OOYTrIMBaHUE OPTAHMYECKUX BEIIECCTB

Y MaTepUajoB CEpHOU KUCIOTOH. Tabuia pacTBOPUMOCTH OCHOBAHHM, KUCIIOT U coiel B Boae. Komnekius
coJei.

JlabopaTopHblie onbIThI. [IponyckaHue BbIIBIXa€MOT0 BO3/1yXa Yepe3 U3BECTKOBYIO Boay. MccnenoBanue
pacTBOPOB KUCIOT MHAMKAaTOpamu. MccnenoBannue pacTBOPOB MIeI04€l HHINKATOPAMU.



MesknpeamMeTHble CBSI3H
Peanusanus MeXIpeIMETHBIX CBA3EH MPU U3yYEHUN XUMUHU B 7 KIIACCE OCYLIECTBIISAETCS YEPE3.
HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX OHATUMN, TaK U MIOHATHMH, SBISIOLIUXCS CHCTEMHBIMU
IUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TOHATUSA: HAY4YHbIH (DaKT, THIIOTE3a, TEOPUs, 3aKOH, aHAJINU3, CUHTE3,
KJaccu(uKanus, NepuoANIHOCTb, HAOIIOICHUE, SKCIICPUMEHT, MOACTUPOBaHNE, H3MEPEHHE,
MOJI€EJIb, SIBJICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI, PAAUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsijl, BEMIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3,
(bu3nUYecKre BeTMYNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COITHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaibl, TOPHBIE TOPOIbL, OJIE3HBIE HCKOIIAEMBbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/I3y‘{CHI/Ie XUMUH B 7 KJlacce HaIIpaBJICHO Ha JOCTHIKCHUC O6y‘IaIOH_II/IMI/IC$I JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX PE3YJIbTATOB OCBOCHUSA yqe6H0r O IIpeaMcCTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIC PE3YyJIbTaThl OCBOCHUS IMPOTrpaMMbl OCHOBHOT'O O6H.[€FO 06p330BaHH5{ JOCTUI'alOTCA B XOA€
O6y‘-I€HI/I${ XHUMHUHU B €CIUHCTBC yqe6H0171 M BOCIIUTATEILHON JCITCIILHOCTU OpFaHI/ISaHI/II/I B COOTBCTCTBUHU C
TPpaaAUIIUOHHBIMHU pOCCI/IP’ICKHMI/I CONUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHLIMU LICHHOCTAMM,
IIPpUHATBIMU B O6H.[CCTBC paBUJIaMH U HOpMaMU MMOBCACHUS U CHOCO6CTBYIOT nponeccam CaMOIIO3HAHUA,
CaMOpPa3BUTHA U CollMalIn3aluu 06y11a101111/1xc;1.

JInuHOCTHBIE pe3yNbTaThl OTPaKaOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTproTHYeCKOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HaCJIEIUI0, TOHUMaHUs 3HaYeHHs] XUMUYECKOW HAayKH B )KU3HHM COBPEMEHHOT'O O0IIeCTBA, CHOCOOHOCTH
BJIaJIeTh JOCTOBEpHON MH(OpMaIueil 0 mepe1oBbIX JOCTHXKEHUSIX U OTKPBITUSIX MUPOBOH U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

I'paxxmanckoro BocnMTaHust

2) mpeCTaBICHUsS] O COLUAIBHBIX HOPMAX M NPaBUIIaX MEXINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE,
KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON 1
APYTUX BUAAX JEATENbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIEATETbHOCTH MPH BHITOJIHEHUH
y4eOHBIX, T0O3HABATEIbHBIX 33/1a4, BHIITOJHEHUN XUMHUUECKUX FKCIIEPUMEHTOB, CO3AaHUU YUEOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIY B ITPOLIECCE ITOM y4eOHOM NesSTeIbHOCTH;
TOTOBHOCTH OILIEHHMBAThH CBOE MOBEACHHUE U NOCTYIIKM CBOMX TOBAPHUIIEH € NO3UIIMY HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHHUSI OCIEACTBUI MTOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHHUSA

3) MUPOBO33pEHUYECKUX NIPEICTABICHUN O BEILIECTBE U XUMUYECKOW PEAKIIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTABIAIOIINUX OCHOBY JUIsl IOHUMAHMS CYIIHOCTH HAYYHOU
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOIbI, B3AUMOCBS3IX
YeJI0BEKa C IIPUPOAHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEH;

4) MMO3HABATCJIIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MMOJTYYCHUC HOBBIX 3HAHUH 110 XHUMHU, H€06XOI[I/IMBIX pInIb



00BsCHEHHS HAOJII0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHOU, MHOOPMAITMOHHONW U YUTATEIIBCKOM KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENTbHOM pabOThI ¢ yUEOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATyPOd, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 00y4eHUIO U TIO3HAHUIO, TI0003HATETbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YEHUS B ajbHEHIIEM;

®opMHUpPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3JI0OPOBBII 00pa3 )KU3HU, OCO3HAHUS MTOCIICACTBUN M HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOTOJIs1, HAPKOTHUKOB, KYPEHHUs1), HEOOXOAMMOCTHU COOJIIOICHUS IPAaBUII O€30MaCHOCTH MPH 00paleHnH
C XMMHUYECKUMHU BELIECTBAMU B OBITY U peaJIbHOM XKHU3HU;

TpyaoBoro BoCHUTAHUA

8) uHTepeca K MPAaKTUYECKOMY U3YUEHHUIO Mpodeccuii U Tpyia pa3InyHOro poja, yBaXeHHe K Tpyy U
pe3yibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHHUs IIPEAMETHBIX 3HAHUM 110
XMMHH, OCO3HAHHOTO BBIOOpa MHIMBHIyaIbHON TPACKTOPHUU POJOJDKEHUS 00pa30BaHUs ¢ yIETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIeTHON
poeCCHOHATLHOMN IEATEIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUH; TOTOBHOCTh aJJalTHPOBATHCS B
npodeCCHOHATBLHON cperie;

IKOJIOTHYECKOI0 BOCIIUTAHNUSA

9) sKo0JIOrHYECKH 11€1€CO000Pa3HOr0 OTHOUIEHUSI K PUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHMS, IOHUMAHUS IEHHOCTH 3[J0POBOTO U O€30I1aCHOTr0 00pa3a KU3HU, OTBETCTBEHHOIO
OTHOIIEHUS K COOCTBEHHOMY (PM3HUECKOMY U ICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTU COOIIOACHHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS ITPU paboTe C BELIECTBAMHU, A TAK)KE B CUTYALUAX, YTPOXKAIOLINX 37]0POBbIO
¥ KW3HHU JIFOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHMS, IOJTy4aeMble IPU U3YYEHUH XUMUH, JUI PELIeHUs 3ajad,
CBA3AHHBIX C OKPY’KAIOIIEHW PUPOJTHOM CPEIOM, OBBILIEHUS YPOBHS 3KOJIOIMYECKON KYJIbTYPbI, OCO3HAHUS
r7100aIbHOTO XapaKkTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX peleHusl TOCPEeICTBOM METO0B XUMUHU;

11) sK07I0rH4ECKOr0 MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B ITO3HABATENIbHOIN, KOMMYHUKATUBHOM
U COLIMAJIbHOU ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTarnpeiMeTHBIX pe3yIbTaTOB BBIAEIAIOT 3HAUYUMbIE I (POPMUPOBAHHSI MUPOBO33PEHUS
o0IIeHayYHbIe TOHATHA (3aKOH, TE€OpHUs, IPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIIOB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THUX MPEeAMETOB (POPMHUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHON KapTUHE MUpPa, U YHUBEpCaJIbHbIE
yueOHbIe JeiicTBUs (IT03HaBaTEIbHbIE, KOMMYHHUKAaTUBHBIE, PETYJISATUBHBIE), KOTOphIE 00eCeUnBatOT
(hopMHpOBaHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JESATEIBHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS 00pa30BaTeIbHOM MPOrPaMMBbI 0 XUMUU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMHU MIO3HABATEIBbHBIMU JACHUCTBUSAMHU, B TOM YHUCIIE:

ba30BbLIMM JJOrHYEeCKUMM AeHCTBUSIMHU

1) ymeHHEM UCIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TIPH OCBOSHUHY 3HAHHI: PaCKPBIBATH CMBICT
XUMUYECKUX TTOHATHH (BBIIEIATh X XapaKTePHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C APYTUMHU
MTOHSATHSMH ), UCTIOJIH30BATh MOHATHUS TSI OOBSICHEHUS OT/ACIBbHBIX (PAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHMSI
Y KPUTEPUH I KIIaCCH(PUKAIIMN XUMUUECKUX BEIIECTB U XUMUUYECKHUX PEAKIIUNA; YCTaHABIUBATh MPUYNHHO-
CJICJICTBEHHBIC CBSI3U MEKIYy OOBEKTAMU M3yUEHUS; CTPOUTH JIOTHUYECKUE PACCYKACHUS (MHIYKTUBHBIC,



JeyKTUBHBIE, [0 aHAJIOTUH); J1e1aTh BHIBOJIbI U 3aKIIOUYEHNUS;

2) yMEeHHEM MIPUMEHSITh B MIPOLIECCe MO3HAHUS MOHATHS (IPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIU, UCIOIb3yeMble B XUMHUHU, IPE0OPa30BhIBATh IIMPOKO IPUMEHSIEMBIE B
XUMHH MOJEIIbHBIE MTPEICTABICHHS — XUMUYECKHUI 3HaK (CUMBOJI 3JIeMEHTa), XUMHU4YecKas GopMylia u
ypaBHEHHE XUMHUYECKON peakliui — MPH PEIICHUN y4eOHO-TI03HaBaTeNbHbIX 33/1a4; C Y4ETOM STUX
MOJIETIbHBIX MPECTABICHUN BBISBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH U3Y4aeMbIX
00BEKTOB— XUMUYECKUX BEIIECTB U XUMUUYECKIX PEAKIIMil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEJICTBEHHBIE CBSI3H U MIPOTUBOPEUHS B H3y4aEMBIX IPOIECCaX U SIBICHUAX; MpeiaraTb KPUTEPUH IS
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUUIT; CAMOCTOSITEILHO BHIOMPATH CIIOCO0 pelieHus
yueOHoO 3a/1a4M (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BEIOUpATh HauOoJIee MOAXOIAIINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB);

Ba3zoBbpIMH HcciIe10BaTEILCKUMH JeHCTBUSIMU
3) yMeHI/ICM HCITIOJBb30BaTh ITIOCTABJICHHLIC BOHpOCBI B KAQUCCTBC PIHCTPYMGHTa II03HaHHUA, a TAKKE B

Ka4yecTBE OCHOBBI JUIs1 (GOPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMBIX CYKICHU;

4) npuoOpeTeHre OMbITAa 10 MJIAHUPOBAHUIO, OPTraHU3ALMH U IPOBEICHUIO YIEHUUECKUX
9KCIEPUMEHTOB: YMEHHE HAOII01aTh 3a XOJIOM IIPOIIECCa, CAMOCTOSTENBHO IPOrHO3UPOBATh €T0
pe3yiabTar, GopMyJIMpOBaTh 0OOOIIEHHS U BBIBOABI 110 pe3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIIEJOBAHUS,
COCTABJIATh OTYET O MPOJIEIAHHON paboTe;

Paboroii c undopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
MIPEICTaBJICHHUS], TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISpHAS TUTEpATypa XUMUUYECKOTO
COJIep>KaHusl, CIIPaBOYHbIE TOco0us, pecypchl UHTepHETa); KpUTHUECKH OLICHUBATh MPOTUBOPEUYHUBYIO U
HEZOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEeHHEM PUMEHATH Pa3IMYHbIE METOJIBI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAITUH U
COOTBETCTBYIOIINX JTAHHBIX, HCOOXOMMBIX TSI BRITIOJTHEHUS YICOHBIX U TIO3HABATEILHBIX 33]1a49 OTpe-
JENEHHOTO THITA; TPHOOPETEHUE ONBITA B 00JIaCTH UCITOJIB30BaHUS HH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPO aKTUBHOTO MCITOJIb30BAHUS PA3IMIHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONTHMATIBHYIO (hopMy TIpeicTaBiIcHusI HHPOPMAIIHMK 1 WLTIOCTPHPOBATH
pelnraeMble 3a/1a9u HECTIOKHBIME CXEMaMH, TUarpaMmmMamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIHSIMH;

7) yMEHHEM UCHOJIb30BaTh U AHAJTM3UPOBATH B IIpoLecce YUeOHOM U NCCiIeI0BaTeNbCKON AEITEIbHOCTH
MH(pOPMAIIHIO O BIUSHUU TPOMBIIIIICHHOCTH, CETLCKOTO X03iCTBAa M TPAHCIIOPTA HAa COCTOSTHUE
OKpY>Karollel NpUpOTHON CPEBI;

YHI/IBepcaJIbHI)IMI/I KOMMYHHKATUBHBIMHA HeﬁCTBHﬂMH

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0/I€ AUAJIOTa W/WIIK AUCKYCCUH) TI0 CYIIECTBY 00CYXK1aeMOI TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJTHEHUS TIPEIJIOKCHHON 3a/1a4u;

9) mpuoOpeTeHue OMbITa MPE3ECHTAIIMH PE3YIHTATOB BBIOJIHEHUS XHUMHUECKOTO YKCIIEPUMEHTA
(J1abopaTOpHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIILHON M HCCIIEI0BATEIbCKON
JESATEILHOCTH TPH PEIICHUH BO3HUKAMOIINX MPo0JIeM Ha OCHOBE y4€Ta OOIINX HMHTEPECOB U COTIIACOBAHHUS
no3uiuil (00cykIeHus, 0OMEeH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIINS COBMECTHBIX JEHCTBHIA,
oTpejielieHue KPUTEPHUER 110 OIIEHKE KavueCTBa BHITIOJTHECHHON paOOTHI | JIp.);

YHuBepcanbHBIMH PeryJIATHBHBIMH AeHCTBUSIMH

11) ymeHueM caMOCTOATEIHHO OMPEENIATh LEeNH AesITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJMPOBAThH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTh, BRIOMPATh Hanboee
s dexTUBHBIC CITOCOOKI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIISATh UITH
KOPPEKTUPOBATh IIPEIIOKEHHBIN aITOPUTM JAEUCTBUH IPH BBIITOJIHEHUM 3aJaHUH C YY4ETOM IOJTy4YECHUS



HOBBIX 3HaHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMAX; OLCHUBATH COOTBETCTBHUE
IIOJIy4E€HHOT'O pe3yJIbTaTa 3asBJICHHON LIENH;
12) ymeHueM UCIonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocTaBe npeIMeTHBIX Pe3yNbTaTOB [0 OCBOSHHIO 00s3aTEIbHOIO COACPIKAHMUS, YCTAHOBJIEHHOT'O JaHHON
IPUMEpPHOI pabouell mporpaMMoH, BIAEISAIOT: OCBOEHHBIE 00YJarOIMMKCS HayYHbIC 3HAHUS, YMEHUS U
CTIOCOOBI ICUCTBHH, criennuyeckue s MpeAMETHON 0051acTH «XUMUS», BUABI JESITEILHOCTH 10
MOJIyYEHHIO HOBOT'O 3HaHMS, €r0 HHTEPIIPETALMH, IPE0OPa30BaHUI0 U IPUMEHEHHIO B PA3JINYHbBIX yUEOHBIX
Y HOBBIX CUTYalIUsIX.

[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH y O0YHAIOIIUXCS CIEAYIOUUX YMEHHI:

1) packpvieamv cmbici OCHOBHBIX XMMUYECKUX TIOHSITUI: aTOM, MOJICKYJIa, XAMUYECKUI SJIEMEHT,
IIPOCTOE BEILIECTBO, CI0HOE BEIIECTBO, CMECH (OJIHOPOAHASI U HEOITHOPOAHAA), BAJIEHTHOCTh, OTOCUTENIbHAS
aTOMHAas U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10JIs
XMMHUYECKOI'0 3JIEMEHTa B COEAMHEHUH, MOJIIPHBINA 00BEM, OKCUJI, KUCIIOTAa, OCHOBAHUE, COJlb,
3JIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XMMUYECKasl Peaklys, KIacCupUKaIs peakuii: peakiuu
COEJIMHEHMS, pEaKLIUU Pa3yIoKEHUs, PEaKIIMK 3aMELLEHUS], peaklluu 0OMeHa, 3K30- U SHJA0TEPMUYECKUE
peakiuu; TermioBoi 3¢pdekT peakuuu; siApo aToMa, JEKTPOHHBIN CIIOW aTOMa, aTOMHAasi OpOUTAallb, PAINYC
aTOMa, XUMUYECKas CBS3b, MIOJIAPHAs U HEIOJIIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast J10J1s BellecTBa (MPOLIEHTHAsI KOHIIEHTPAalus) B pacTBOPE;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX TMOHATHH (CM. I1. 1) ¥ IPUMEHSATh 3TH HOHSITHS
IIPY OIIMCAHWUM BEIIECTB U UX IPEBPAILCHUN;

3) ucnonvszosames XUMUYIECKYIO CHMBOJIMKY JJISl COCTaBJICHHS ()OPMYIT BEIIECTB M YPABHEHUH XMMHUUECKIX
peaxkuuii;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCANHCHUSX; CTEIICHb OKHUCIICHHSI
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX; PUHAIEKHOCTh BELIECTB K ONpPeIeIEHHOMY KJIACCy COEAMHEHU
o Gopmysam; BUJ XUMUYECKOHN CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX;

5) packpvieams cmuicn Tlepuoandeckoro 3akona [I. 1. Menaeneesa: 1eMOHCTPUPOBATh TOHUMaHHE
MIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHX JJIEMEHTOB OT UX I0JI0KeHus B [lepnoanyeckoin
CHCTEME; 3aKOHOB COXPAHEHHsI MacChl BELECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHS,
3aKOHa ABOTaJpo; ONMUCHIBATh U XapaKTepu3oBaTh Ta0IMuHyt0 popmy [leprnoandeckoil cuctemMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJ1aBHas noArpymnmna (A-Tpynna)» u «1modoyHas moArpyIna
(b-rpynma)», masnsie 1 GoJbIINE EPHOIbl; COOTHOCUTH 0003HAYEHUs, KOTOPbIE UIMEIOTCS B TAOJIHIIE
«Ilepuoguyeckas cucreMa XuMu4Yeckux emMeHToB . 1. MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsi siApa, o011ee YuciIo JIEKTPOHOB U
pacnpeziesieHne UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposames XUMHYECKHE SJTEMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMHUECKHE PeaKIuu (110
YHCITy U COCTAaBY YYacCTBYIOIIMX B PEAKIMU BEILIECTB, [0 TETNIOBOMY 3P PEKTY);

7) xapaxmepuzoeams (Onucvléams) OONIME XUMHYECKHAE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XMMHUECKUX PEaKLnii;

8) mpoenozupoeamsv CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAIIeHUH B Pa3INYHBIX YCIOBUSX;

9) evluuUCHAMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJFO
XMMHYECKOI'0 3JIEMEHTA 10 (OpPMYJIe COEAMHEHUS; MACCOBYIO JI0JII0 BELIECTBA B PACTBOPE; IPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM pEeaKIuu;

10) npumensimes OCHOBHBIE OTIEPAIINU MBICIUTEIBLHON ACATEIBHOCTH — AHAIN3 M CHHTE3, CPaBHCHHE,

0606IJ_IGHI/IG, CHUCTEMATHU3alluIo, Knaccmpmcaumo, BBISAABJICHUC TPUYNUHHO-CJICACTBCHHBIX CBSI3EH — JJIL



M3YYEHHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIINii; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS —
HabJI0IeHNE, U3MEPEHNE, MOJICTIMPOBAHUE, SKCIICPUMEHT (PeaJIbHBINA U MBICIICHHBIH );

11) crnedosams npaBUIaM MOIB30BAHUS XUMHUYECKOM MOCYI0M 1 1a00paTOpPHBEIM 000pYI0BAHHUEM, & TAKKE
npaBuiIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJTHEHUIO JJA0OPATOPHBIX
XMMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOUPaHUIO Ta3000pa3HbIX BellecTB (BOAOPOa U KUCIOPOaa),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEAECIEHHON MAaCCOBOM J10JI€M PACTBOPEHHOIO BEILECTBA; INIAHUPOBATH U
MIPOBOAUTH XUMUUECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIOT C TIOMOIIBIO
WHIUKATOPOB (JakMyc, ¢heHodranerd, METUIIOPAHK U JIp.).

®OPM U METO/J10B OBYYEHMUA:

*OJATOTOBKY COOOIIIEHUIH,

*3aIIUTY IPOEKTOB,

*00CyXICHHE PE3YIbTaTOB JOMAIIHET0 XUMUYECKOTO SKCIIEPUMEHTA.

Ha u3yuenue nponeneBTHYECKOro Kypca XUMUN OTBOAUTCS 1 4 B Hezemnto, Bcero 34 u.

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Xumus. 7 knacce/I"'abpuensn O.C., Octpoymos W.T'., Cnaakos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBeenney;

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Xumus. 7 knacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos)

2. metoaudeckoe nocobue.7 kiacce (aBropsl O. C. I'abpuensin, U. I'. Octpoymos, C. A. CrnaakoB)
3. pabouas Tetpanpb /7 knacc (aBropsl O. C. ['abpuensn, C. A. CnaakoB)

TeTpajab /Ui 1a00OpPaTOPHBIX ONMBITOB U MpakTH4ecKux padot. 7 kiacc (aBropsl O. C. I'abpuensn, U.
B. Akcénosa U .I'. Octpoymos, )

XuMus B TECTax, 3a/1a4yax U ynpaxHeHusx. / knacc (aBropsl O. C. 'abpuensn, 1. B. Tpury6uak)
OnekTpoHHas popMa yuyeOHHKA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www.alhimik.ru
http://www.hij.ru
http://chemistry'-
chemists/com/index.html
http://c-books.narod.ru
http://www.prosv.ru
http://1september.ru/.

http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru



B cootBeTcTBUM ¢ KajeHIapHbIM yaeOHBIM rpadukom Ha 2022 — 2023 yueOHBIN T0JT KOJIUYECTBO YUEOHBIX HEACIb COCTABIISET -

34nenenu. (PI'OC)

Tema ypoka. OneMeHTHI IIpakTuueckas Tekymuii u [Inanupyemsle pe3yabTaThl Y4eOHO-MeTonnIecKoe Jara a/3
COZCpKaHHA 4acTh POrpaMMBbl MPOMEKYTOUHBIN obecricueHne Ypoka
(BHBI KOHTPOJIb
JIEATEITBHOCTH )
IIpenmer xumuu 1 MeTOabI ee u3ydenus (4)

1. IIpenmer xumumn. 3HaueHue B KU3HU ®poHTaIBHBIN OITPOC O6vsicHsAmMb THATCKTHKY JdeMoncTpauuu.
COBPEMEHHOTO B3aUMOOTHOIICHHH YeIoBeKa 1 BuneodpparmenTs n
yejoBeka. Tena u TIPUPOJIBL, ULAIOCIPUPOBATE & cnainbl «Eruner — ponuna
BemiecTBa. CBOHCTBa TpuMepamH. xumun» Konnekuus
BEIIIECTB. Xapakmepuzoseamsv npeaMeT MaTepHAaJIOB U U3ACTHN 13
[IpumeHeHne BemecTs XUMHH. HUX.

Ha OCHOBE X CBOMCTB. Pasznuuame Tena u BelecTsa. JlaGopaTopHble ONBITHI.
Xapaxmepuzosamwv cBOMCTBA O3zHakomIIeHUE
BEILECTB KaK MX WHIUBUAYaIbHBIE | C KOJUIEKIHEei
TIPU3HAKY. 11a00paTOPHOI NOCYIHI.
Yemanaenusame npuanHHO-
CIICICTBEHHBIE CBSI3H MEXKIY
CBOHCTBaMH BEIIECTB U 00IACTIMHI
WX IPUMECHEHHUSL.
Onucviéams CBOMCTBA HEKOTOPBIX
BEIIECTB IO ONPEACIEHHOMY
IUIAHY C MOMOIIBIO PYCCKOTO
(poaHOTO) sI3bIKA

2. SIBnenus, Duznyeckue sSBICHUS MopnenupoBanue Pasznuuams pusndeckue u
MIPOUCXOISAIINE C 1 XUMHYECKHE XMMHUYECKHUE SBICHUS, UCXOTHbIC
BEIICCTBAMH. peaxunu. Bemectsa, BEIICCTBA U MPOTYKTHI PEAKIIUH.

Y4acTBYIOIINE Yemanasnusams B3aumMocBsizn

B PEAKIMH: UCXOJTHbIC MEXIy XUMHYECKUMH SBJICHUSIMH

BEILIECTBA U MTPOJYKTHI U UX TIPU3HAKaMH.

peakiuu. [TpusHaku Ob6vsicusime TPU3HAKA

XUMHYECKHX PEaKIHii: XUMHYECKUX PEaKIUi pa3IHIusIMH

HN3MCHCHHC 1IBETA, B CBOMCTBax PECarcHToB U

BBINAICHUE WITH MIPOTYKTOB

pacTBOpeHHE OcajKa,

BBIJICIICHHE Ta3a,

BBIJICIICHHE YUTH

HOTJIONICHHUE TEIUIOTHI

" CBETA, MOABJICHHUC

3amaxa.




Ha0monenue
1 9KCTIEPUMEHT B
XUMHH

N3yuenne miamenu
CBEYU M CIIUPTOBKH.
I'unotesa u BBIBOS.

JlaGopaTopHbIe ONbITHI.
N3yuenune crpoenus
TJIaMEHH CBEYH U

Odopmiierne CTIIHUPTOBKH
pe3yIbTaToB
JKCIICpHIMEHTA.
3HaKOMCTBO C [paxkTHyeckas Otyer o nmpoaenaHHo | Pabomams ¢ 1mabopaTOPHBIM
71a60paTOPHBIM padorta Nel pabote 00opy0BaHUEM
obopy U HarpeBaTelbHBIMH NpHOOpaMu B
JIOBaHHEM. COOTBETCTBUH C paBUJIAMH
[paBumna TeXHUKH TEXHHUKU O€30I1aCHOCTH.
6€30MacHOCTH TIPH Beinonnams npocteiimne
paboTe B KabuHeTe MaHUITYJISIIUH C JTa00paTOPHEIM
XUMHN 000opyoBaHHEM: C TA0OPATOPHBIM
(;1abopatopun) IITaTUBOM, CO CIIUPTOBKOH
Habniooams 3a cBOWCTBAMU
BEIECTB U SBICHUSAMH,
[IPOUCXO/IAIINMH C BELIECTBAMH.
Homawnuti HaGmonenue 3a Buinonnsime 6e30macHbie B
9KCHepuMeHm. ropsimeit cBevoit JOMAIIIHUX YCIOBHSIX
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJTI0/IeHNS 3a TOPSIIIeH CBEYOit.
Ogpopmnsams OTHET O
TpojieTaHHoi paboTe ¢
HCHOJIb30BaHUEM PYCCKOTO
(poIHOTO) S3bIKA U SI3bIKA XHMHUH
CTpoeHue BelecTB M NX arperaTHbie COCTOSTHUS (2 1)
Crpoenue ATOMBI U MOJIEKYJIBI. Ob6vsCcHAMb, YTO TAKOE aTOMBI, JlemoncTpanuu.
BEIECTB Nudbdysus. MOJIEKYJIbI, HOHBI. Juddysust nepmanranata
BpoyHoBckoe Apeymenmuposams peasbHOCTh KaJIUs B BOJIE.
JIBUKEHUE. CYILIECTBOBAHUS MOJIEKYJI JlaGopaTopHbIe ONBITHI.

OCHOBHEBIC TIOJIOKEHHSI
aTOMHO-
MOJICKYJIAPHOTO
yueHus. oHBIL.
BemecTtBa
MonexynspHoro u
HEMOJICKYJISIPHOTO
CTPOCHHUSI.

ABNIeHUSAMH TG y3HH 1
OpOYHOBCKOTO JTBIKCHHSI.
Dopmynuposams OCHOBHBIE
TIOJIO’KSHNUST aTOMHO-MOJIEKYIISIPHOTO
YUCHHUSL.

Pasznuuams BemecTBa
MOJIEKYJIIPHOTO

Y HEMOJICKYJSIPHOTO CTPOCHHS

Habnronenwue 3a
OpOYHOBCKHM
JIBIDKEHHEM (JIBIDKCHHUE
YaCTHII TYIIN B BOZE).
Juddy3ust KOMIOHEHTOB
JIe30/I0paHTa B BO3/yXe.
Muddysus caxapa B Boae




ArperatHbie
COCTOSIHUS
BELICCTB

I'azp1. XKuaxoctu.
TBépable BeliecTBa.
B3aumuble nepexobl
MEK/ly arperaTHBIMA
COCTOSIHUSIMU
BEI[ECTBA: BO3TOHKA (
cyomMManus) u
necyOnumanus,
KOHJIEHCAIMs 1
HCTIapeHue,
KPHUCTAININ3aIus 1
TUIaBJICHUE

Pasnuuams TpU arperaTHbIX
COCTOSIHHSI BEIIECTBA.
Yemanasnueamo B3auMOCBSI3H
MEXy HIMHU Ha OCHOBE B3aUMHBIX
MEPEXOJIOB.

Hnnrocmpuposanms 3TH IEPEXOIbI
MPUMEPaMH.

Habnooame xuMudeckui
SKCTIIEPUMEHT U deniamb 6b1600b1 HA
OCHOBE HAOJIIOICHUI

JlemoHcTpanuu.
Cobupanue npudopa

JUIS IOTyYeHHs rasa 1
MIPOBEpPKa ero Ha
TrepMeTHYHOCTE. Bo3ronka
«CYXOTO IIbJIa», N0/1a WIN
HadTanuHa.
JlabopaTopHbIe ONBITHI.
ArperaTHble COCTOSTHHS
BOJIBI

CMmecH BelllecTB, HX cocTaB (5 4)

YucTele BemecTBa
U CMeCH

YucTele BEMIECTBA U
cMmecH. 'oMoreHHbIe 1
reTepOreHHbIE CMECH.
I'azoo06pasnbie,
JKUJIKHE U TBEPIbIE
CMECH.

DpoHTaANBHBIN OIIPOC

Pasnuuame aucTeie BelecTsa u
CMeCH; TOMOT€HHBIE U
reTeporeHHbIe CMECH;
ra3000pasHbIe, JKUJIKIE H TBEP/IbIC
CMECH.

Hnniocmpuposame pasIMIHbIe TUITEI
cMecell mpuMepaMu

JlemoHncTpanuu.
Paznuunbie 00pa3usl
mpamopa. Komnexmust
MHHEPAJIOB M TOPHBIX
TIOpOJ

T"a3oBbIC cMecH.

Bo3nyx — npupoanas
razoBas cMecb. CocTaB
Bo3xyxa. O0bEMHas
JIOJISl KOMITOHEHTA
ra30BOW CMECH Kak
OTHOIIIEHHE 00BEMA
JIAHHOTO Ta3a K
obmemMy 00bEMY
cmecu. Pacuérer ¢
HCIOJIB30BAHUEM
MOHATHSI «OObEMHAs
JIOJISl KOMITOHEHTA
CMECH»

DpoHTaANBHBIN OIIPOC

ObvacHAMb, 9TO BO3IYX —
MIPUPO/IHAS T'a30Basi CMECh.
Xapaxmepuzoeamv 00bEMHYIO
JIOJTIO

KOMIIOHEHTA Ia30BOM CMECH U Ha
3TOM

OCHOBE — COCTaB BO3/IyXa.
IIposooums pacyETsI C
HCIIOJIb30BAHUEM MTOHSTHS
«00BEMHA J10JI1 KOMIIOHEHTA
CMECH»




Maccosas nois
pacTBOPEHHOTO
BEILECTBA.
MaccoBas moms
pacTBOPEHHOTO
BEILECTBA U
pacuérsl ¢
HCII0JIb30BAHUEM
STOrO IOHATHS.

PactBopsl,
pacTBOpUTEND U
pacTBOopéHHOE
BetecTBo. [lonsaTue o
KOHLIEHTpaluu
PpacTBOPEHHOTO
BEIIECTBA.

CamocrosTeabHas
pabora

Xapaxmepuzoeéamv pacTBOPHI U
pacTBOpeHUE Kak Gpu3nyecKoe
SIBJICHHE.

Pasznuuame pacTBOpHUTENb U
PpacTBOPEHHOE BEILECTBO.
Xapaxmepuzosamb MacCOBYIO JI0JII0
PacTBOPEHHOIO BEILECTBA.
IIposooums pacyETsl C
HCIIOJIb30BAHUEM MOHATHSA
«MaccoBas 110111 PaCTBOPEHHOTO
BEIIECCTBA»

JlemoHcTpanuu.
Buneodparmenr,
WJUTIOCTPUPYIOIU I
oOHapyXeHHe
00BEMHON 10N
KHCJIOpOJa B BO3AYXE

10

IIpuroroienue
pacTBopa ¢
onpeAenEéHHON
MaccoBoil nonei
pacTBOPEHHOTO
BEILIECTBA

[IpaxTuueckas
pabota Ne 2

Ot4er o npojeaHHON
pabote

Pabomamy ¢ n1abopaTopHBIM
000pyIOBaHUEM U
HU3MEPHUTEIbHBIME IPHOOPaMH B
COOTBETCTBHH C MPaBUIAMHU
TEXHUKH 0€30MaCHOCTH.
IIposodums pacyérsl ¢
HCIIOIb30BAHUEM MOHSITHUS
«MaccoBast 0JIsl PaCTBOPEHHOTO
BEILICCTBAY.

Habniooams 3a cBolicTBaMn
BEIIECTB

U SIBJIEHUSIMHE, TIPOMCXOISIIMH C
BEILIECTBAMH.

Onucwleams XAMUYECKHUIT
IKCIIEPUMEHT C TIOMOII[BIO
€CTECTBEHHOTO (PYCCKOTO TN
POJIHOTO) SI3bIKA U S3bIKA XUMHH.
O606wame pe3ynbTaThl
HaOJIIo/IeHNniT B

(hopme BbIBOJIA HA OCHOBE
MTPOBEAEHHOTO SKCIIEPUMEHTA
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MaccoBas noms

TlonsTue o

Yemanasnusams ananorun MEXKAY

JlemoHcTpanuu.

npumMeceit TEXHUYIECKOM 00pasIle, TIOHSTUSIMU «MaccoBast OIS BuneodparmenTst u
00 OCHOBHOM PacTBOPEHHOTO BEIIECTBA» U Cclaibl, TOKa3bIBAIOIIHE
KOMITOHEHTE H O «MaccoBast TOJIs TpuMecein. MpaMOpHBIe apTe(haKThI.
TIPUMECH. I1Iposodums pacu€rsl ¢ Kostexuust OBITOBEIX,
Maccosast 1oms HCTIONIb30BaHUEM MOHSTHS KOHJJUTEPCKUX H
npuMecH. Pacuérsl ¢ «MaccoBast TOJIs TpUMecein. MEJIMIIUHCKUX CMECeH.
HCTIONb30BAHUEM Hnniocmpuposams cTeTieHb Sddexr Tunpans as
TIOHSITUST «MaccoBast YHUCTOTBI KOJUTOWAHBIX PACTBOPOB U
JI0JIS1 TIPUMECEN». BELIECTB IPUMEpPaMHU ra3oBbIX B3BECEH.
O0pasupl MEIUITMHCKUX U
TIUIIEBBIX PACTBOPOB C
yKa3aHHEeM MaccOBO
JIOJTM KOMITOHEHTA.
BuneodparmenTs n
HM300paKeHUs U3ENUil U3
BEIIECTB 0COO0H YHCTOTHI
®uznyeckue siBJieHust B xumuu (3 1)
12 Hekoropsie Pasnenenue cmeceit Ha OCHOBE Xapaxmepuszosamuo JlemoncTpaumu. Paznenenue
CHOCOOBI pasnmuunii B pusngeckux CIIOCOOBI pa3/ieeHus cMecH
paszeneHus CBOMCTBaX UX KOMIIOHEHTOB. cMecell Ha OCHOBE TIOPOIIIKOB JKeJe3a ¥ CEepBbI.
cmeceit OtcrauBanue. JlekaHTamus. paznuunii B U3NIECKUX OTcranBaHue U IeKaHTaLMs

LenTpudyruposanue.
OunpTpoBanne U GUIBTPAT.
VYeraHoBKa [U1st GUIBTPOBAHUS
Y TIpaBwiIa pabOTHI C HEM.
BrITOBBIC QHIBTPBI

TUTSL BOABL. AICOpOIHS.
VYcerpoiicTBo

MIPOTUBOTA3A.

CBONCTBAX UX
KOMIIOHEHTOB.
Pasnuyams otcranBaHue,
JIeKaHTAIIHIO, aJICOPOIIHIO,
¢ueTpOBaHUE,
HeHTpH(yTUpOBaHHE.
IIpusooums nipuMepsl
UCIIOJTb30BaHHS

9THX CIIOCOOOB pa3/eIeHHs
cMecel B OBITY M Ha
TIPOU3BOJICTBE.
Habnrodames xuMudeckuit
9KCTIEPUMEHT U denamb
6b1600b1 HA OCHOBE
HaOJIIOIeHUH

3BECTKOBOT'O MOJIOKA, WIIM B3BECH
MeJa B BOJIE.

Pasnenenue BogHOM cMecH
PacTHTETBHOTO MAacia C HOMOIILIO
JIEJIUTENIbHON BOPOHKH.
Lentpudyruposanue (Ha
HneHTpudyre win
Busieoparment). Kosnekmus
CJIaliI0B OBITOBBIX U
HPOMBIIUICHHBIX TPUOOPOB, B
KOTOPBIX IPUMEHSIETCS
LHEHTPU(YTHPOBaHUE. Y CTAHOBKA
Ut GUIBTPOBaHKA U € padorTa.
Komekuust OBITOBBIX (QHIBTPOB.
Agncop6uust KyKypy3HbIMH
najouKaMu

MapoB Naxy4ux BEIIECTB.
Konnexuus noBs3ox u
pecruparTopos.

JlabopaTopHble ONbITHI.
droTarms cephl U3 CMECH C
PEYHBIM ITECKOM
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Juctunnsanus,
WU TIEPETOHKA

JuctumnnpoBanHas Boja U eé
nonyuenue. [leperonka HeTu.
Hedrenpomykrsl.

Xapaxmepuzosamo
MePErOHKY, UITH
JIUCTHIUISALIUIO.
Vemanasnueamo
B3aUMOCBSI3H MKy ITHM
CTIIOCOOOM pa3JieiieHHs
cMecei

JlemoHcTpauuu.
YcTaHoBKa 111 IEPETOHKU
JKUIIKOCTEH 1 e€ paboTa

(TIoTy4eHNE TUCTHUIUTAPOBAHHON

BoJBI). Buneodparment
«PeKTnduKamonHass KOJIOHHA
HedrenepepabaTrIBaOIIEro

3aBOJIa U CXeMa €€ yCTpOHCTBa»

Komnexuuns «Hedts 1
HeTEPOAYKTBI

14

Ouncrka
MIOBapEHHOH coJll

[IpaxTuueckas
pabora Ne 4

Pabomamy ¢
11ab0paTOPHBIM
000pyIOBaHUEM U
HarpeBaTeIbHBIMH
npudopaMu B COOTBETCTBHU
C MpaBHJIAMH

TEXHUKH 0€30MaCHOCTH.
Habnroodams 3a cBOWCTBaMHI
BEILIECTB

U SIBIICHHUSIMH,
TIPOUCXOISAIINMH C
BEILIECTBAMH.

Onucwleams XUMAYECKUH
IKCIIEPUMEHT C TIOMOII[BIO
€CTECTBEHHOTO (PYCCKOTO
VI POJTHOTO) SI3BIKA U
SI3BIKA XUMHH.
O606wame pe3ynbTaThl
HaOJIIo/IeHNiT B

(hopme BbIBOJIa HA OCHOBE
IIPOBEAEHHOIO
JKCIIEpPUMEHTA

CocraB BeniecTB. XuMuueckne 3HaKku U GpopmyJinl (5 1)




15 Xumndeckue BeniecTBa MOIEKYISIPHOTO U Pasnuuame Bemectsa JlemoHcTpanuu.
3JIEMEHTBI HEMOJIEKYIISIPHOTO CTPOCHHSI. MOJIEKYIAPHOTO BuneodparmenTs u
XHUMUYECKUN HJIEMEHT KaK U HEMOJICKYJISIPHOTO CTPOCHUS. | Claiasl «JIEeMEHTHBIN cOCTaB
OTIpeNeIEHHBII B aTOMOB. T'€0JIOTHIECKHUX 000JI09eK
XUMHUYECKHE HIIEMEHTHI B ObwsicHAMb, 9TO TAKOE 3emuny. Amnorponust
pupoje. DIEMEHTHBII COCTaB XUMHYECKHH 3JIEMEHT. kucnopoa. Monemn
TUTAaHETHI 3eMJIs U e (mapoctep:KHEeBEIE H
TEOJIOTHUECKHUX Onucvléams XUMHUYECKUN Crroapra—bpurne6a) Mmonexyn
o6omnouek. [Ipocteie u COCTaB JUTOCHEPEL Pa3ITUYHBIX MPOCTHIX U
CJIOXKHBIE BEIECTBA. CIIOXKHBIX BEIIECTB
ANI0TpONHs U aJNIOTPOIHEIE Xapaxmepuzosams IPOCTbIE U
MOIH(pUKAIHN. CJIO’KHBIC BEILIECTBA,
QUIOTPOIHUIO U AJUIOTPOITHBIC
MOTU(UKAITUH
16 Xumudeckue XHUMHUYECKHE CUMBOJIBI: Omobpadicams XAMUICCKUE Jemoncrpanuu. Tabmuia
3Haku. Tabmuna Ha3BaHMUS M NPOU3HOIICHUE. JJIEMEHTHI C TIOMOIIBIO XUMHYECKHX 3nemMeHToB J1. V.
XUMHYECKUX OTHUMOJIOTHUECKUE HavYaIa XUMHYECKHX 3HAKOB Menpeneena

snemenToB /. U.

MenneneeBa

Ha3BaHUN XUMHYECKUX
anemMeHnToB. Tabmuma
XUMUYECKUX 351eMeHToB /1. U.
MenpeneeBa u eé

CTPYKTYpa: MEPUOIBI
(GonpIIMe ¥ Majble) U TPYIIIBI
(TaBHBIC U

MO0OOYHBIE TIOATPYIIITHI).
['pymnmbl meT0YHBIX METAILIOB,
rajJoreHoOB, OJarOPOIHBIX
ras3os.

(cUMBOJIOB).

Ob6wsiCHAMb STUMOJIOTHYECKUE
Havajia Ha3BaHUN XMMHYECKUX
DJICMCHTOB U UX OTACIBbHBIX

TpYIIL

Xapaxmepuzoeamwv CTPYKTYpY
TaOIHIIBI XUMHYECKUX
snemenToB J[. . MenneneeBa

(KOPOTKOTICPHUOIHBINA BAPUAHT).
IToptperst

1. 51. Bepuennyca n

. . Menneneena
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XuMHUYECKHE
(hopmyJIBL.
OTHOCHUTEIbHBIC
aroMHas U
MOJICKYJIIpHAS
MacChl

Xumnyeckue GopMyIbl 1
(hopMyNbHBIC €AMHUIIBL.
Koa¢duireHTs! 1 HHICKCHI.
Hudopmanus, KOTOPYO HECYT
XUMHYECKHE CHMBOJIBI H
(OpMyIBL

OTHOCHUTENIBHAS aTOMHAs
Macca Kak BeJITHYUHA,
MOKAa3bIBAOLIasA, BO

CKOJIBKO Pa3 Macca aToMa
JAHHOTO

aJIeMeHTa OOJIbIIe MacChl
aToMa BOJIOpOJa.
OTHOCUTEINIbHAS MOJIEKYJIIpHAs
Macca U e€ HaxoXKIeHHE.
MaccoBas 105151 271eMEHTa B
CJIO’KHOM BEIICCTBE.
JlonomuuTenpHAast
“HPOPMAIH, KOTOPYIO HECYT
XUMHYECKHE (OPMYIIBI

Omobpadicams COCTaB BEIIECTB
C TIOMOILBIO (POPMYIL.
Pasnuuams k03GOULHEHTH 1
HHJICKCEL

Xapaxmepuzosamuo
OTHOCHTEJbHBIC

aTOMHYIO 1 MOJIEKYJISIPHYIO
MacChl U HAX00ums ux.
Onpedenams UHPOPMALHIO,
KOTOPYIO HECYT XUMHYECKHE
CHMBOJIBI ¥ (HOPMYITBI

18 IToBTOpenue u TectupoBanue, pernieHue 3aaa4y Buinonname Tectol u
0000mIeHNe TeMBL. | | yIpakKHEHUs,
Toxroroska k BBINIOJTHEHUE YIPAKHEHHUH 110 pewams 3aJ1a4u 10 TeMe.
KOHTPOJIbHOM Teme IIposodums OLIeHKY
pabore COOCTBEHHBIX JTOCTIDKCHUHN B
YCBOCHHHU TEMBI.
Koppexmuposams cBoM 3HAHUS
B COOTBETCTBHHU C
TUIAHUPYEMbIM PEe3yJIbTaTOM
19 KonTponbeHas pabora no teme: «HuCThIE BEIIECTBA U CMECH. XUMHUECKasi CUMBOJIKA»

[Ipocteie BemiecTBa (4)




20 Mertamibl MeTamibl: XMMHYECKUEe Pasznuuams meTannsl — JlemoHcTpanuu.
JNIEMEHTBI XUMHYECKHE 3JIEMEHTHI U Konnexuust Mmetannos u
U TIPOCTHIE BELIECTBA. METaIlIbl — MPOCTHIE crnaBoB. BugeodparmenTst
Mertanns! u BEIIIECTBA. U craiasl «MeTallibl U CIIIaBbl
CILIaBbl B UCTOPUU Xapaxmepuzosamo B
YeJI0BEUECTBA: (u3HdIecKkue cBONCTBA HUCTOPUU YEIIOBEUECTBAY.
MeJTHEIH, OPOH30BEIN 1 METaJIJIOB U CILIAaBOB. JlabopaTopHbIe ONBITHI.
JKEIIC3HBII Yemanasnusams IpudMHHO- O3HaKOMIICHHE C KOJUIEKIIHeH
BeKa. 3HaueHHEe METaIoB U CIIEICTBEHHBIE CBSI3U MEXKIY METAIIIOB U CIJIaBOB
crutaBoB. O0mue puznyeckue CBOHCTBaMH METAJIOB U
CBOMCTBA METaJJIOB. CIIJTAaBOB M OOJIACTSIMU X

NIPUMEHEHUs!
21 IIpencrasurenu XKeneszo. TexHuuecku yucroe u Haxooumw vicTouHUKN JemoncTpanuu.
METAJIOB XUMHYECKHU YUCTOE JKEJIE30. nHpopmaryu 220 BEIOpaHHOM Komnexuus «4yryHst u

Kene3o — ocHoBa
COBPEMEHHOMN
MIPOMBIIIUICHHOCTH M CETBCKOTO
xo3siicTBa. CrutaBbl JKenesa:
YYTYHBI U CTAJIH.
[lepenenbHblii U TUTEHHBII
YYTYHBI, UX 3HAYCHUE.
VYraepoaucras U JIeTUpOBaHHAs
cTanu, ux 3HayeHue. [lousTue
0 4€pHOI U IBETHOMN
METaJUTypTHH.

Amromunaui. McTopus
MIPOMBIIIIEHHOTO
MIPOU3BO/ICTBA AJTFOMUHHS.
[IpuMeHeHHE ATIOMUHNS HA
OCHOBE CBOWCTB.

3omoto. Poib 3051012 B
HCTOPUH

YeJIoBeUecTBa. 30J0T0 —
MeTaJlI

FOBEJIMPOB H ATATOH MHPOBBIX
ae-

Her. [Ipumenenue 30510Ta Ha
ocHOBe cBoicTB. OJI0BO, €ro
CBOWCTBA U IPUMEHEHUE.
ANOTpONHS 0JI0Ba: CEpoe U
Oenoe

0110B0. «OJIOBSTHHAS TyMa.

MeTaJlle U ero CIUIaBax,
aHanu3uposamy €€, 20Mmosums
MH(POPMAITOHHBIA TPOIYKT,
npeocmasiame ero, 6ecmu
JIICKYCCHUIO H
KOppeKmuposams CBOXO
MO3ULUIO 110 €€ pe3yabTaTaM

cranm». BuneopparmeHnTsr n
crnaiapl «Xyn0KeCTBEHHbIE
H3AENUst

13 UyT'YHA U CTalll».
Komnexums

W3JeTIUH U3 aJIFOMUHUS U €T0
CILJIaBOB.

BupeopparMeHTsI U crai bt
«30110T0 — MaTtepuanl
IOBEITPOB U
MHPOBBIC JICHBTH.
Konnexuus usnenuil u3 onaosa.
Buneodparment «[lasame»




22 HEeMeTaJUIb IToJsioKeHHUE IEMCHTOB Xapaxmepuzosams nonoxeHne | JleMOHCTPALHH.
METaJJIOB 9JIEMEHTOB-HEMETAJIIOB B Koszekuust HeMeTanioB —
B Tabmune /. 1. Menneneesa. Tabauie MIPOCTHIX BELIECTB.
Bnaropousie razsr. J1. 1. Menneneera. Buneo- hparmeHT mim cnaiiz
AInoTpornust KHCIOpoJIa. Onucvléams 61aropotHbIe «Kucnopog —semniecTBo
CpaBHEHHE CBOHCTB IIPOCTHIX rasbl. TOPCHHS U JIBIXaHUS.
BEILIECTB METaJIoB " Cpasnusams ajuIOTPOITHEIE JlaGopaTopHble ONBITHI.
HEMETAJIJIOB. MOAN(UKALIMI KHCIOPO/a, O3HaKOMJICHHE C KOJUICKIIUEei

METaJJIbl 1 HEMETAJLIbI HEMETAJIJIOB
23 IIpencraButenu Docdop u ero annoTponHble Haxooumw MCTOUHUKN JlemoHcTpanuu.
HEMETAJLIOB Moudukain. CpaBHEHHE MHPOPMAIHH O BEIOPAHHOM [Mony4enue 6enoro ocdopa u
CBOMCTB 0€J7I0T0 ¥ KPaCHOTO HEeMeTaJlIe M €0 COSMHEHUSIX, | M3ydeHHe ero CBOUCTB.
¢docthopa. Obnactu ananuzuposams e€, comosums | BupeodparMeHTHI U Claii bl
npuMeHeHus Gpocdopa. nH(OPMAIIMOHHBIH IPOIYKT, «An-
Cepa u obnactu eé npeocmasname €ro, ecmu JIOTPOTIVS YTIIepoIa»
[IPUMEHCHHMS. JIMCKYCCHIO U Moienn KpHuCTaIn4eCcKuX
Vrnepon, ero aJuloTpOIIHbIe KOppeKmupoeams CBOIO pemérok anmasa u rpadura.
MouduKaImy (anmas u TIO3HULIHIO 110 €€ pe3yybTaTaM Kosekunst « AKTHBUPOBAaHHBII
rpa¢ur), UX CBOUCTBA U YroJb U 00JIacTH ero
[IPUMEHEHHE. TIpUMeHeHus». ['opeHne cepsl
A30T, ero  CBOWCTBa W u pocdopa
IIpUMEHEHHE.
Cao:xnble Bemectna (11 4)
24 BanentHocth BanentHOCTh Kak CBOMCTBO Xapaxmepuzosamv

aTOMOB
OJIHOTO XHUMHYECKOTO
JJIEMEHTA CO-

€/IMHATHCS CO CTPOTO
OIIPEICIEHHBIM

YHCIIOM aTOMOB JIPYTOro
XUMHYECKO-

'O 3JIEMEHTa. DJIEMEHTHI C
MOCTOSIH-

HOH U IEpEeMEHHOMN
BaJICHTHOCTBIO.

BeiBog Gpopmyiist
COEIMHEHUSI 110
BajieHTHOCTH. Ha3Banue
COeIMHEHUS

10 BaJICHTHOCTH

BAJICHTHOCTD U
HaxoIuTh e€ 1o hopmyIie
COCIMHCHHSI.

Bvi6ooums hopmyiisl
COCTUHEHHUS 110
BAJICHTHOCTHU U 0d8anb UM
Ha3BaHUs




25 Oxkcunst OKCHJIBI U CIIOCO0 Ob6vsicHsimyb, 9TO TAKOES Jemoncrtpanuu. Komnexuus
00pa3oBaHHs UX OKCHJIBI. OKCH-
HazBaHUU. OKCUABI Bvi6ooums Ghopmyisl noB. ["amenne n3BecTu.
MOJIEKYJISIPHOTO OKCHJIOB ¥ 0a6ams UM Bo3sronka
1 HEMOJICKYJISIPHOTO Ha3BaHMSL. «CYXOTO JIbAA».
crpoenus. Poib Xapaxmepusoeams poib JlaGopaTopHble ONBITHI.
OKCH/JIOB B TIPHPO/IE. OKCHJIOB B IIPUPO/IE. IIpomnycka-
ITapHUKOBBII IIposooumps pacuyérsl 10 HUE BBIJILIXa€MOT0 BO3lyXa
3¢ dexT. (hopmynam OKCHIOB yepes
W3BECTKOBYIO BOJY
26 IIpencraBurenn Bona, yrnexucerii ras, Haxooumb NCTOYHUKH
Oxcunon OKCH/T UH(OPMAIIH O
kpemuus(1V), ux cBoiicTBa BBIOPaHHOM OKCHJIE,
IIPUMEHEHUE aHaIu3UpPosams
e€, comosumo
nH(OPMAIMOHHBIN MTPOIYKT,
npeocmaeusAme €ro, 6ecmu
JUCKYCCHIO U
KOppekmupoeams CBOIO MO-
3ULMIO M0 €€ pe3yJpTaTaM
27 Kucnoret Kucnorsl, ux cocras u Xapaxmepuzoeamv KUCIOTBI. JlemoncTpanuu.
kiaccudukarms. Kucmorsr Pasnuuames 0CHOBHOCTB Komekuust KHCIIOT.
OpraHnuv4eCcKue u KHCJIOTBI U U3menenne OKpacKu
HEOPTaHUYECKHUEC. BAJICHTHOCTH KHCJIIOTHOI'O WHIWKATOPOB B KHCITOTHOM
HNuaukatopsl. ocTaTka. cpene. Tabnuma
Tabnuma pacTBOPUMOCTH. Knaccupuyuposams KucioTs pacTBOPUMOCTH OCHOBAHUM,
TI0 pa3JIMYHBIM OCHOBAHUSAM. KHCJIOT U COJIEH B BOJC.
Pacnosnasamo KUCaoTwl ¢ J'[aﬁopaTole)Ie OINBITHI.
HOMOIIBFO HHANKATOPOB. VccnenoBanue pacTBOPOB
Onucvieams CTPYKTypy KHUCJIOT MHIUKaTOpaMu
Ta6J'II/IHBI PacTBOPUMOCTH.
Iposodums pacdETsl IO
(hopmynam
KHCJIOT
28 IIpencraBurenn CousiHast 1 cepHasi KUCIIOTHI, Haxooumwb nCTOUHUKH Jemoncrpauuu. [Ipasuno
KHCJIOT ux nH(OPMAIMH O BEIOPAHHOM pa30aBiIeHUs CEpHON KUCIIOTHI.

CBOWCTBA U IPUMEHEHUE.

[pyrue

MHUHEPAJIbHBIE KUCJIOThI.

KHUCIIOTE, AHAU3UPOBAMb
e€, comosums
UH(OPMAIIMOHHBIN TPOAYKT,
npeocmasisame ero, 6ecnmu
TIICKYCCHIO H
KOPpEeKmuposams CBOIO
MTO3UIIHUIO 110 €€ pe3yIbTaTaM

OO0yrnuBaHue OpraHUYecKux
BELIECTB U MATEPHAIIOB CEPHON
KUCJIOTOU




29 OcHoBaHusl. OcCHOBaHUS, UX COCTAaB U Xapaxmepuzosams OCHOBaHHA. | JleMOHCTpPALHH.
IIpencraButenu Ha3BaHUS. Paznuuame ménoumn. Komnekuus ocHoBaHuii.
OcHoBaHui l'unpoxcorpynmna. OcHOBaHUS Pacnosnasams ocHOBaHMs ¢ M3menenune okpacku

pac- TTOMOIIIBIO HH/TUKATOPOB. HHJIMKATOPOB B IIETIOYHOM
TBOpUMBIC (IIENTOYH) U Hcnonvzosams Tabnuiy cpene. Tabnuma
HepacTBOpPH- PacTBOPUMOCTH IS pacTBOPUMOCTH OCHOBaHUH,
Mble. MI3MeHeHne okpacku XapaKTePHCTUKN OCHOBAHUI. KHCIIOT

HMHMKa- IIposooums pacuéTsl IO U COJIEH B BOJIE.

TOPOB B ILEJIOYHOH cpefe. dopmymnam JlaGopaTopHble ONBITHI.
I'unpokcnasl HaTpus, Kamus U OCHOBaHHI. HccenenoBanne pacTBopoB
KaJIbIIMs, UX CBOICTBA U Haxooumwb nCTOUHUKH 1es1ouel MHIMKaTopaMu

[IPUMEHEHHE. HpopManuu o BEIOpaHHON
WENOYH, AHATUZUPOBAMb €€,
20mogums THPOPMAITHOHHBIH
MPOAYKT, Npedcmaegisms €ro,
6ecmu TICKYCCHUIO U
KOPpEeKmuposams CBOIO
MO3UIMIO 110 e€ pe3yabTaTaM
30 Comu. Counn, UX COCTaB U HA3BaHHS. Xapaxmepuzoeamsv cONM KaK JlemoncTpauuu
PactBOpHMOCTS coJiell B Bozie. MIPOAYKTHI 3aMeILEeHUs Kosmnekuust comneit.
BOJIOpPOJIa B KUCIIOTE Ha Tabnyna pacTBOPUMOCTH
MeTall. OCHOBAaHUM, KUCIIOT U Colel B
3anucvieams hopmyIsl coneit BOJIC
10 BaJICHTHOCTH.
Hasvieams comm o hopmynam.
Hcnonvzosams Tabnuiy
PacTBOPUMOCTH ISt
XapaKTePUCTHKH CBOMCTB
coJet.
1Iposooums pacdéTel 1o
(hopmynam
coJieit

31 IIpencraBurenu Xyopuza HaTpus U KapOOHAT Haxooums UCTOYHUKHA

coneit KaJbIIUs, UX CBOHCTBA H WHPOPMAIIH O BEIOPAaHHOM

MPUMCHECHUE

COJIA, AHATUZUPOBAND €€,
20moeums THHOPMAITUOHHBIH
HPOLYKT, NPeOCmasisimy €ro,
6ecmi TUCKYCCHUIO U
KOppeKmupoeams CBOIO
MO3UIHIO 110 €€ pe3yIbTaTaM




32

Knaccuduxanms
HEOPraHUIECKHX
Bemects

26

BeiectBa, ux KinaccupuKaims
u

MHOT0O0Opasue.

[Ipocteie BemecTBa:

MeTaJIJIbl 1 HEMETAILJIBI.
CloXHBIC

BEIIECTBA: OKCHUJIBI,
OCHOBAHHUSI, KHCITOTBI, COJTH

Buinonnsimes TecTsl, pewams
3a/1a4¥ U 8bINOIHANMD
YIPaKHEHHS 110 TEME.
Iposooums olIeHKY
COOCTBEHHBIX JOCTIKEHHI B
YCBOEHHH TEMBI.
Koppexmuposams cBOU 3HAHUSI
B COOTBETCTBHH C
[UIAHUPYEMBIM PE3yJIbTaTOM

Kontposbnas padota Ne 2 «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHECHUI
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AHanu3 KOHTPOJIbHOM paboTsl. [ToBeneHNe UTOrOB yueOHOTO roja
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