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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpaMmMa 1o XuMuH JiJ1si 00yJaronmxcs 8 KJIaccoB COCTaBjIcHa Ha OcHOBE TpeOoBaHuMid K
pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus,
IpeAcTaBleHHbIX B DenepalbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOT'O OOIIETO
o0pa3oBaHMsl, ¢ yYETOM paclpeneEHHBIX 110 KjlaccaM MPOBEPsSEMBIX TPeOOBAHMIM K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHUs U JIEMEHTOB COJICPKAHUS,
IPE/ICTABICHHBIX B YHUBEPCAIBHOM KOAM(PUKATOpE 110 XUMHH, a TaKXkKe Ha ocHoBe [IprMepHOii mporpaMMsl
BOCIUTAHUS 00yYaroImuXcs MpH MOTy4EHUN OCHOBHOIO 00111ero o0pa3oBaHus U ¢ yuétom KoHuemnuu
IIpenoiaBaHysl yueOHoro nmpeaMera « XuMus» B 00pa3oBaTeIbHbIX OpraHu3anusax Poccuiickoit
®Denepanuu, peaq3yrIX OCHOBHbIE 0011e00pa3oBaTebHbIe TporpaMMel (yTB. Pemennem Konnerun

Munnpocsemienust Poccun, npotokon ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUSD»

Bxuag yueOHoro npeamera « XuMus» B JOCTH)KEHHE 1€ OCHOBHOT0O 00111ero 00pa3oBaHu sl 00yCI0BIIEH
BO MHOI'OM 3Ha4E€HHEM XMMHMUYECKOI HayKH B IIO3HAHUH 3aKOHOB IIPUPOJIbI, B pa3BUTUU IIPOU3BOIAUTEIBHBIX
CHJI O0OLIIECTBA U CO31aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYPBHI.

XUMHS KaK 3JIeMEHT CHCTEMbl €CTECTBEHHBIX HayK pacIpoCTpaHuia cBOE BIUSHIE HA BCE 00J1aCTU
YeJI0BEYECKOI0 CYIIEeCTBOBaHUS, 3a/1aj1la HOBOE BUJIEHUE MUPA, CTaJIa HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM yCIIOBUEM KU3HHU OOIIECTBA: 3HAHUE XUMHH CITY>)KUT OCHOBOU JIJIst
(dbopMUPOBaHUS MUPOBO33PEHHUS YETIOBEKA, €r0 MPEACTABICHUI O MaTepHUATbHOM €IMHCTBE MHUPA; BaKHYIO
POJIb UTPAIOT GOPMUPYEMBIC XUMUEH TTPEACTABICHHS O B3aUMOITPEBPAIICHUSIX YHEPTUU U 00 IBOJIOIIUU
BEIIECTB B IPUPOJIC; COBPEMEHHAsI XUMHUS HAIMIPaBJieHa Ha pelIeHre TT00aIbHBIX MPOOIeM YCTOHIHMBOTO
Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBON, DHEPT €TUYECKOM, MUIIIEBON U IKOJIIOTUYECKON 0e30MacHOCTH, MpodIeM

3APaBOOXpPaHCHUA.

B ycnoBusix Bo3pacTaromiero 3HaueHus XUMUH B )KHU3HUA 00IIIECTBA CYIIECTBEHHO IMOBBICUIIACH POJIb
XUMHYECKOT0 00pa3oBaHus. B MiaHe conpanm3anuy OHO SIBJSIETCS OJHUM U3 YCIOBUH (OPMHUPOBAHUS
MHTEJUIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHA.

CoBpeMeHHOMY YEJIOBEKY XUMUYECKH e 3HAaHHUSI HEOOXOAUMBI JJIsl TPUOOPETEHUs O0LIEKYIbTYPHOTO
YPOBHSI, MMO3BOJISIOIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBaTh B MHOI000pa3H O
JKU3HH 00ILECTBA, JIJIs OCO3ZHAHUS BAXXHOCTH PA3YMHOI'0 OTHOIIEHUS K CBOEMY 3I0POBBIO U 3/I0POBBIO
JIPYTUX, K OKpY>Kaloleil MpupoaHoH cpefe, ISl FPaMOTHOTO MOBEASHUS ITPU MCIIOIb30BAHUH Pa3IMYHbIX
MaTEpPHAJIOB U XMMUYECKUX BEIIECTB B TTOBCEAHEBHOM JKU3HHU.

Xumudeckoe o0pa3oBaHKHe B OCHOBHOI IIKOJIE BJIIETCS 6a30BBIM MO OTHOLICHHUIO K CHCTEME OOIIEero
XMMHUYECKOro o0pa3oBanus. [103ToMy Ha COOTBETCTBYIOILIEM EMY YPOBHE OHO PEAJIU3YET MPUCYIIUE 00IIEMY
XUMHUYECKOMY 00pa30BaHUIO KIFOUEBHIE IIEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYJapPCTBEHHBIE, OOLIECTBEHHBIE U
MHAUBUAYaJIbHbIE TOTPEOHOCTH. DTUM ONPEAENIAETCs CYyIHOCTh O0IIEeH cTpaTeruu 00y4eHus, BOCIIUTaAHUS U
pa3BUTHUS 00yUYAIOIIUXCS CPEICTBAMHU yU4eOHOro mpeamMeTa « XUMUs».

Nzyuenune mpenmera: 1) cmocoOCTBYET peann3alui BO3MOKHOCTEH ISl caMOpa3BUTHS U (GOPMUPOBA HUS
KyJBTYPBI JINUHOCTH, €€ 00111el 1 (yHKIIMOHAIBHON TPAaMOTHOCTH; 2) BHOCUT BKIJIaJ B pOopMHUpOBaHUE
MBIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSTENILHON yueOH O
JESITENIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B I10BCEIHEBHOM
JKU3HU, TaK U B TPo(heCCHOHATIbHON e TENbHOCTH; 3) 3HAKOMUT CO Clleln (UKo HAYIHOT'O MBIIIIJICHHUS,
3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOT'O B3TJIsA]a HA €IMHCTBO MPUPO/IBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM



9TanoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH MOAPOCTKOB; 4) crtocoOCTBYET
(bOpMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJIE, K YETOBEKY,
BHOCHUT CBOM BKJIAJ] B 9KOJIOTMYECKOE 00pa30BaHUE IKOIHHUKOB.

Ha3BaHHbIe HanpaBJICHUs B 00yYEHUHM XUMHUHU 00€CIIEYnBAIOTCs crielin(UKON coaepiKaHus peaMeTra,
KOTOpI:IfI SABJIACTCA MEAArorut4CCKu aqariTipoOBaHHBIM OTPAKCHHUEM OasoBoi HAayKH XMMHU Ha OHpeI[CJ'IéHHOM
JTarne €€ pa3BUTHS.

Kypc xumMun 0CHOBHOM 1IKOJIbI OPUEHTUPOBAH HA OCBOEHUE 00YyYaIOIIUMUCS OCHOB HEOPraHUYECKOM
XUMUHU U HEKOTOPBIX MOHSITUH U CBEAECHUN 00 OTIAEIHHBIX 00BEKTaX OPraHUYECKON XUMHUH.

CtpykTypa coaepkaHus mpeaMera chopMUpoBaHa Ha OCHOBE CHCTEMHOTI0 MOAX0/Ia K €r0 U3YUEHHIO.
ConeprkaHue CKJIaABbIBAETCS U3 CUCTEMBI IOHATUI O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI ITOHATUI
0 XUMH4ecKoil peakuu. O6e 3TH CHCTEMBI CTPYKTYPHO OPraHU30BAHBI 10 TPUHIUITY ITOCJIEA0BATEIILHOTO
pa3BUTHs 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOI O YPOBHS: aTOMHO -MOJIEKYJISIPHOTO
Y4E€HUS KaK OCHOBBI BCEro €CTECTBO3HAaHUsA, ypoBHs [lepnonnueckoro 3akona /[. 1. MenneneeBa kak
OCHOBHOT'O 3aKOHA XUMHH, YUEHHsI O CTPOSHUU aTOMa U XUMHUYECKOH CBsI3U, IpeACTaBIeHUl 00
JNEKTPOIMTUYECKON U CCOLUALIMY BEILECTB B PaCTBOPax. TeopeTnueckne 3HaHUs pacCCMaTPUBAIOTCS Ha
OCHOBE 3MITMPUYECKH MTOJYYEHHBIX U OCMBICIIEHHBIX (JaKTOB, pa3BUBAIOTCSI IIOCIEI0BATEILHO OT OJHOTO
YPOBHS K APYTrOMY, BBINOIHSSA PYHKIUN OOBSCHEHUS U IPOrHO3UPOBAHUS CBOUCTB, CTPOCHHUS U

BO3MOXXHOCTEH MPaKTUICCKOro NpUMCHCHUS U IMMOJIYYCHUA NU3YUACMBIX BCIICCTB.

Taxas opranuzanus conepxkaHus Kypca ClloCOOCTBYET IPEACTABICHUIO XUMHUYECKOH COCTaBIAIOIIEH
Hay4yHOU KapTHHbBI MUPA B JIOTHKE €€ CHCTEMHOM Mpupoibl. TeM cambiM o0ecreunBaeTcs BO3MOXKHOCTh
(dbopMupoBaHUS Y 00Y4aIONUMXCsl [IEHHOCTHOI'O OTHOIIECHHS K HAYyYHOMY 3HAHHUIO M METO/1aM ITO3HAHUS B
Hayke. BaykHO Take 3aMeTUTh, YTO OCBOEHUE COAEPKAHUA Kypca IPOUCXOIUT C IIPUBJICYCHUEM 3HAHUU U3
paHee U3y4EeHHBIX KypcoB: « OKpyxaromui Mup», «buonorus. 5—7 knacce» n «@usuka. 7 kaacey.

HEJHU U3YYEHUA YYEBHOI'O TIPEIMETA «XUMMUS»

K HampaBiieHuI0 NepBOCTENEHHON 3HAYUMOCTH IPU pealin3aliui 00pa3oBaTenbHbIX (PYHKINN
npeaMeTa« XUuMHUsS» TPAIUIIMOHHO OTHOCAT (OpMHUpPOBAaHUE 3HAHUN OCHOB XHMMUYECKON HAyKH Kak 00JlacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOM JIESITEIbHOCTH YE€JIOBEKA M KaK OHOIO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTyphl. 3aa4a MIpeIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XMMHUECKUX 3HAHUN —
BaKHEHIINX (paKTOB, NOHATUH, 3aKOHOB U TEOPETUUECKUX MOJ0KEHUHN, TOCTYIHBIX 0000 IeHN
MHUPOBO33PEHUECKOI0 XapaKTepa, A3blka HayKH, 3HAaHUI 0 HayYHBIX METO/IaX U3Y4€HUs BELIECTB U
XMMUYECKUX PEaKIMi, a Takke B (OPMUPOBAHUU U Pa3BUTHH YMEHUI U CIOCOOOB JEATENbHOCTH,
CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOJIOIEHUEM U IIPOBEIEHNEM XMMUYECKOI0 3KCIIEPUMEHTA, COOII0ICHHEM
npaBuiI 6€30IacCHOr0 OOpallleHus C BEIIeCTBAMU B IIOBCEAHEBHOM KHU3HHU.

Hapsay ¢ 3Tum 1ienu n3ydenus npeamera B IporpaMMe YTOUHEHbl U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 0011ero oopazoanus. CeronHs B 00pa3oBaHUU 0CO00 3HAUNMOM
IpU3HAETCS HAIIPaBJIEHHOCTh 00Y4EHHUs Ha pa3BUTHE U CAMOPa3BUTHE JIMYHOCTH, (OpMUpPOBaHUE €€
MHTEJUIeKTa U 0011el KyabTypsl. OOydeHne YMEHHUIO YUUThCS U IPOAOJDKATh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBHUTCS OJTHOM M3 BAXKHEUIIUX (YHKIIUH yIEOHBIX IMPEIMETOB.

B cBs31 ¢ 3THM Npu U3y4EHUU NMPEAMETa B OCHOBHOI IIKOJIE JOMUHUPYIOIlee 3HaUeHH e TPHOOPEH TaKue
e, KaK:

(bopMUpOBaHUE UHTEIIEKTYaIbHO Pa3BUTON JTMUYHOCTH, TOTOBOH K CaMO0OPa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSITEJIbHOMY IIPUHATHIO PELIEHUHN, CIOCOOHON aalTUPOBATHCS K OBICTPO MEHSAIOIINMMCS YCIOBUAM
JKU3HH;

HanpaBJICHHOCTb O6y‘-ICHI/I$I Ha CUCTEMATHUYCCKOC HpI/IO6H_I€‘HI/IC yqamuxcs K CaMOCTOSITEIIbHOM



MO03HABATEJILHOM JICSTEIBHOCTH, HAYYHBIM METOJIaM ITO3HAHUS, (POPMHUPYIOLTUM MOTHBAIUIO U Pa3BUTHE
CITOCOOHOCTEN K XUMMHU;

obecreyeHne yClIoBUH, CIOCOOCTBYIOIIUX MPUOOPETCHHUIO 00 yUarOIIMMHCS OIbITa Pa3Hoo0pa3HOM
JESATEIbHOCTH, TTO3HAHUS U CAMOITIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIMM ), UM EIOIINX
YHUBEpCAJIbHOE 3HAYCHHE VISl PA3IMYHBIX BUIOB JCATCIbHOCTH;

(dhopMHupOBaHHUE YMEHUH OOBSCHITH U OICHUBATh SBJCHHS OKPYXKAIOIIEr0 MUPa HA OCHOBAaHUHW 3HAHHH H
OTIBITA, MOJYYCHHBIX MPU U3YICHUU XUMUH;

dbopmMupoBaHre y 00y4arOImUXCsl TyMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH XUMUYECKIX
3HAHUH JJI BEIPAOOTKH SKOJOTHYECKH 11eJIeCO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOH JIEATEILHOCTH B
LEJISX COXPAHEHUS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MTPUPOTHON CPEbL;

pa3BUTHE MOTUBAIIMU K 00YUYEHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha OCHOBE
YCBOGHUS 00IIeYeI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HAIPABICHHOCTH
JadbHEUIIero o0y4yeHus.



COJAEPKXAHME YYEBHOI'O IPEAMETA

IlepBoHayaibHbIEe XUMUYECKHE TOHATHS

[Ipenmet xumun. Posib XumMuu B )W3HU yenoBeka. Tena u BemecrBa. Duznueckue cBOMCTBA BELIECTB.
ArperatHoe cocTosiHue BenlecTB. [IoHsATHE 0 METOIaX MO3HAHUS B XUMUH. XUMUS B CHCTEME HayK. YncThie
BenecTBa U cmecu. CrocoObl pa3aeneHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE 3TIeMEHThI. CHMBOJIBI XUMHUYECKUX 3J1EMEHTOB. [IpocThie u croxHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumuueckas popmysa. BaleHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAsA MOJIEKYJIsipHas Macca. MaccoBast 10Jis
XHMHYECKOI'O 3JIEMEHTAa B COCTUHCHUM.

Ou3nueckne U XUMUYECKUE SBJIICHUs. XUMHUECKasi peakius U €€ Mpu3HaKu. 3aKOH COXPaHEHUS MaCChl
BEIIECTB. XUMUYECKUE ypaBHeHUs. Kiaccupukanus XuMUYeCKUX peakuil (COeTuHEeHUs, pa3JIoKECHHUSI,
3aMeIeHns, 0OOMEHa).

XUMHUYECKHM 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW OCY 0, C MpaBUIaMu paboThl B 1a00paTopun 1
npuémamu oOpalleHus ¢ JabopaTOPHBIM 000pYy10BaHUEM; U3yUEHHE U ONMCaHue (PU3HUECKUX CBONCTB
00pa3110B HEOPraHNYECKUX BEIIECTB; HAOII01eHNe pU3nUecKuX (IUIaBJIeHU € BOCKA, TassHUE JIbJIa, PACTUPAaHUE
caxapa B CTyIIKE, KHIICHHE U KOHJIEHCALUs BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, IPOKATUBAHUE MEAHON
IIPOBOJIOKH, B3aUMOACHCTBUE MeJa ¢ KMCJIOTOH) sIBJIEHUH, HaOI0AeHUE U OIIMCAaHUE TPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakluil (pa3noxeHue caxapa, B3auMO/Ieli CTBHE CEPHOM KUCIOTHI € XJIOpUAOM Oapus,
paznoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoaeHCTBHIE XKee3a ¢ pactBopom coir meau(11));
U3y4eHHUe Croco00B pa3jieleHus cMecel (C MOMOIIbI0 MarHUTa, GUIbTPOBAHUE, BbINIAPUBAHHUE,
JUCTUJUISILIMSL, XpoMaTorpadus), NpoBeAeHNE OYMCTKY TOBApPEHHON COJIM; HAaOJII0IeHNE U ONMCaHNe
pe3yJIbTaTOB NMPOBEIEHUS OIbITA, UIUTIOCTPUPYIOLIETO 3aKOH COXpaHEHHs MacChl; CO3JaHUE MO enei
MOJIEKYJI (IIapOCTEP>KHEBBIX).

Baxueiimue npeacraBuTe M HEOPraHMYECKUX BelIeCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciaopog — anemeHT u mpoctoe BelectBo. Haxoxaenue
KHCIIOpOAa B pUpoAe, pru3nyeckue u XuMudeckue cBorictBa (peakuuu ropenus). Oxcuzsl. [Ilpumenenue
kucnopoaa. CriocoObl MOIyYEHHsI KUCIOPO/a B 1a00paTOpuu U NPOMbIIUIEHHOCTH. KpyroBopoT Kuciopoja B
npupoae. O30H — ajuIoTponHas MOAU(PHUKAIUS KUCIOPOAA.

TennoBoit 3¢ deKT XMMUUECKOHN peakuy, TEpPMOXUMHUYECKUE YPABHEHHUS, IK30- U DHIOTEPMUUECKUE
peakuuu. TOMmIMBO: yrojb U MeTaH. 3arpsi3HeHNe BO3AyXa, YCUIEHNE TapHUKOBOI 0 3 eKTa, pa3pylieHue
030HOBOI'O CJIOSI.

Bonopox — anieMeHT 1 mpocToe BemecTBo. HaxoxkaeHue Boopoaa B Ipupoje, GU3NIEeCKHe U XUMUYECKUE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI MToTydeHus. KucnoTsl u comu.

KonmuectBo Bemectsa. Monb. Monsipaas macca. 3akon ABoraapo. Moisipablit 006EM Ta30B. PacuéTsl mo
XUMHUYCCKHUM YPABHCHUAM.

duznueckue cBoOMCTBa BObl. Bosa kak pactBoputens. PacTBopbl. HachilieHHbIE U HEHACHIIIIEHHBIE
pacTtBOphI. PacTBOpUMOCTH BeliecTB B Boge.MaccoBasi 101151 BENIECTBA B PACTBOpE. XMMHUYECKUE CBONCTBA
Bozbl. OcHOBaHus. Posb pacTBOPOB B MPHUPO/E U B )KU3HU uenoBeka. KpyroBopot BoJbl B mpupoje.
3arpsi3HeHHe NPUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus Heoprannyeckux coennnenuii. Okcunpl. Knaccuukanus okcuaoB: coneoOpasyromye
(oCHOBHEIE, KHCIIOTHEIE, aM(OTepHBIE) U HeconeoOpasyromue. HoMeHkmaTypa okcuaoB (MexXayHApOAHAS U
TpuBHaibHas ). PU3NUYECKre U XUMUUECKHe CBOMCTBA OKCHIOB. [lomyyeHne okcuaoB.

OcnoBanus. Knaccuduxanus ocHoBaHMI: ENOYM U HEPACTBOPUMBIE OcHOBaHU. HoMeHknaTypa
OCHOBaHUH (MEXIyHapoAHas U TpUBHaJIbHAs). PU3NUECKHE U XUMUYECKUE CBOIICTBA OCHOBAHUI.



[TonyyeHre OCHOBaHUN.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa KucioT (MeKIyHapOHAS U TPUBHUAIBbHAS).
duznyueckre U XMuMHYECKrue CBOMCTBa KUCIOT. Psij aktuBHocTn MetasuioB H. H. bekeroa. [Tonyuenue
KHCIIOT.

Comu. Homenkmatypa comneit (Mexa1yHapoaHas U TpuBuaidbHast). PU3NUecKre 1 XUMHUECKHE CBOMCTBA
couseil. [Tonmyuenue cosen.

['enernueckas cBsA3b MEXAY KJIaCCAMU HEOPraHMUECKUX COEIMHEHUI.

XUMHUYECKUN SKCIIEPUMEHT: KAYE€CTBEHHOE OIPE/IEIICHUE COAEPKaHUsI KUCTIOPO/Ia B BO3AyXe; MOIyICHHE,
coOupaHue, paclio3HaBaHHUE U U3YUCHUE CBOMCTB KUCIIOPO/1a; HAOII0AeHUEe B3aUMO/ICH CTBHSI BEIIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHS M TIPEKPAIICHUS TOpeHUs (IToXKapa); 03HAKOMJIEHHE ¢ 00pa3iamMu
OKCHJIOB M OITMCAHUE UX CBOMCTB; MOJy4eHHE, COOMpaHUE, pacllO3HaBaHNUE U U3YYCHHUE CBOWCTB BOIOPO/IA
(ropenue); B3auMoieiicTBue Bogopoa ¢ okcuaom mean(ll) (Bo3MokHO UCTTONB30BaHUE BHIEOMATEPHATIOB);
Ha0Ir0IcHHE 00PA3I[0B BEIECTB KOJIMYECTBOM | MOJIb; HCCIIEIOBAHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHOM pacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MaccOBOM AoJeit
PacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBHE BOABI C METAIJIAMH (HATpUEM U KajiblieM) (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHAIIOB); ONpe/leJIeHHE PACTBOPOB KUCIIOT U LIENOYeil C MOMOIIBI0 HHANKATOPOB;
ucclieZIoBaHrEe 00pa3I[0B HEOPraHWYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB; HAOII0IEH e U3MEHEHHS OKPACKU
MHANKATOPOB B PACTBOPAX KUCJIOT M IE0Yeii; u3ydeHue B3aumoseiicteus okcuna menu( 1) ¢ pactsopom
CEpHOM KHUCIIOThI, KUCJIOT C METAJIaMH, PEaKUil HelTpaln3aluu; NoJ1y4YeHue HEPaCTBOPUMBbIX OCHOBAHUM,
BBITECHEHHUE OJJHOTO MeTajlla JPYruM U3 pacTBOpA COJIM; PEIEHHE SKCIEPUMEHTANBHBIX 3a1a4 110

TeMe«BaxHeilme Ki1acchl HEOPraHUUYECKUX COSTUHEHUID.

IMepuoanvecknii 3akoH u Ilepuoanveckasi cucremMa xummuueckux 3ieMeHToB /. M. Menaeneena.
Ctpoenue aToMoB. XUMHU4YecKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEaKIUN

HepBHe ITOITBITKH KJIaCCI/I(I)I/IKaL[I/II/I XUMHUUYCCKUX DJICMECHTOB. HOHHTI/IG O I'pynIax CXOJHbIX 2JICMCHTOB
(11eI0YHbIE U LIEI0YHO3EMEJIbHbIE METAJIIIbI, FaJOr €Hbl, MHEPTHBIE Ta3bl). DJIeMEHThI, KOTOpble 00pa3yioT
aM(l)OTepHI)Ie OKCHUObBI 1 FPII[pOKCI/I)II)I.

IIepuognueckuit 3akoH. Ilepuogunyeckas cucrema xumudeckux siuemenToB 1. . Menzaeneesa.
KopoTkonepuoanas u niuHHonepuoanas Gopmsl [lepronnyeckoil cucreMbl XUMHUYECKUX 3J1eMeHTOoB /1.
H. Menneneesa. I[lepuonas! u rpynmsl. PU3HYECKU CMBICIT TOPAIKOBOI0 HOMEpa, HOMEPOB IIEPUOJA U
TPYIIIBI 3JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J104eK
aToOMOB IepBbIX 20 xuMuueckux 3aemMeHToB llepuoguueckoii cucremsl /1. . Menneneesa. Xapakrepuctuka
XUMHUYECKOI'0 3JIEMEHTA 110 €ro nosiokeHuto B [lepuonnueckoit cucreme /. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHMS PaIyca aTOMOB XUMHYECKHUX JIEMEHTOB, METAINIMYECKUX U
HEMETAJUINY €CKMX CBOMCTB MO rpynmnam u nepuogaM. 3uauenue [lepuoanueckoro 3akona u [lepuonnueckoi
CHUCTEMBI XUMUYECKHUX NIEMEHTOB JUUI Pa3BUTUs HAyKH U npakTuku. J[. . MenneneeB — y4éHblii U
IrPaKJIaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MosipHast ¥ HEMOJISIPHAs) CBS3b. DJIEKTPOOTPULIATEIHLHOCTD
XUMHUUYECKUX 3J1eMEHTOB. IOHHAs CBS3b.

Crenenb okucieHns. OKHCINTEIIEHO-BOCCTAHOBUTEIIHHEIC pEaKknuu. Hpoueccm OKUCJICHUSA U
BoccTaHoByIeHUA. OKUCIMTENN U BOCCTAHOBHUTEIIHN.

XUMHUYECKUN SKCIEPUMEHT: N3ydeHne o0pas3IioB BEIIECTB METaJJIOB M HEMETAIJIOB; B3aUMOIeiicTBHE
TUIPOKCHJIA IMHKA C PACTBOPAMH KUCJIOT U LIEJI0Y€EH; MPOBEIEHUE ONBITOB, HIUIIOCTPUPYIOIIUX
IPUMEPBI OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHUE, PEAKIINH PA3I0KEHUS, COSAUHEHN).

Me)l(l'[pe)_]MeTHble CBHA3H
Peanmaunﬂ MCKIPCAMCETHBIX CBs3EH IIpu U3YUYCHUU XUMHU B 8 Kmacce OCYHICCTBJIACTCA 4CPE3



HCIIOJIB30BAHHUEC KaK 06I_I_II/IX CCTCCTBCHHO-HAYYHbIX HOHﬂTHﬁ, TaK U HOHﬂTHﬁ, ABJIAIOMIMXCA CUCTEMHBIMU JIA
OTACIBbHBIX ITPCAMCTOB €CTCCTBCHHO-HAYYHOI'O IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIIU3, CUHTE3,
KJIacCH (pUKaIus, IepuoIUIHOCTh, HAOMIOAEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOIEIb,

SABJICHHUC.

®dusurKa: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOTIbI, PAIUOAKTUBHOCT,
MOJIEKYJIa, JIEKTPUIECKHIA 3apsiJl, BEMECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHIE BEIIeCTBa, ras,
(bu3HYecKre BETMUYNUHBI, CIIMHUIIBI U3MEPEHHSI, KOCMOC, TIJIaHEeThI, 3BE31b1, COoHITE.

buonorus: ¢orocunres, npixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPOABI, MOJE3HbIE HCKONaeMbl€, TOIUIUBO,
BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIbTATBI

N3yuyenune xumun B 8 Ki1acce HAMPaBJICHO HA TOCTHXKEHUE 00 yJarOIIMMHUCS JTMYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX PE3YJIHTATOB OCBOCHHS Y4eOHOr0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuyHOCTHBIE PE3YNIBTAThI OCBOCHHUS ITPOr'PAMMBI OCHOBHOT'O O0IIIETO 00pa30BaHMs JOCTUTAIOTCS B XO/I€
0o0ydeHHSI XUMHH B €IMHCTBE YI4€OHOW U BOCIIUTATEIHLHOM eI TeIbHOCTH OpraHu3anui B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUNCKUMU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LICHHOCTAMU, IPUHITBIMHU
B 00II[eCTBE MTpaBWJIaMU U HOPMaMH MOBEJICHUS U CITOCOOCTBYIOT MpOIleccaM CaMOMO3HAHUS, CAMOPA3BUTHUS
Y COLIMAJIM3AINHU 00 y4arOIINXCS.

JIMYHOCTHBIC PE3yIbTaThl OTPAKAOT CHOPMUPOBAHHOCTH, B TOM YU CJIE B YACTHU:

IMaTpuoTHYEeCKOro BOCIIUTAHUS

1) LEHHOCTHOrO OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHYECKOMY U HAYYHOMY HacJeIuIo,
MOHMMAaHUS 3HaYEHUs] XUMUYECKON HaYKU B )KU3HU COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BJIa/I€Th
JIOCTOBEPHOM MH(pOPMaLIMEl O EPEIOBbIX JOCTHKEHUSAX U OTKPBITUSX MUPOBOU U OTEUECTBEHHOU XUMUHU,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPA U OOLIECTBA;

I'pa:xknanckoro BocnuTaHus

2) npencTaBiICHUS O COLMAIbHBIX HOPMaxX U MPaBUIaX MEXKIMYHOCTHBIX OTHOILIEHUN B KOJIJIEKTUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIe10BaTEIbCKON, TBOPUECKOM U
JIPYTUX BUAAX J1€ATEIbHOCTH; TOTOBHOCTH K pa3HOOOPA3HOI COBMECTHOMW JIEATENBHOCTU MPH BBITIOIHEHUT
y4eOHBIX, TO3HABATENBHBIX 3324, BHITTOJIHCHHH XUMUYECKHX YKCIIEPUMEHTOB, CO3JJaHUU Y4EOHBIX TPOCKTOB,
CTPEMJICHHUS K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIIH B ITPOI[ECCe ITON YUEOHOM JAESTEIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEIEHUE U TOCTYIKA CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U TPABOBBIX HOPM C
Y4ETOM OCO3HAHHUSI OCJIEICTBUI ITOCTYIIKOB;

LeHHOCTH HAYYHOTO MO3HAHUS

3) MUPOBO33PEHUYECKUX TPEICTABJIICHUN O BEIIECTBE M XUMHUUECKOW PEAKIIMH, COOTBETCTBYIOIITUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIUX OCHOBY JIJISI TOHUMAHUS CYITHOCTH HayYHOU
KapTUHBI MHUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3AUMOCBSI3 X
YeJI0BeKa C MPUPOIHOM Cpefoi, O POIM XMMHUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeJILHBIX MOTHBOB, HAMPABJICHHBIX HA MOJy4E€HUE HOBBIX 3HAHUN MO XUMHH, HEOOXOJUMBIX JIJIS
00BsICHEHHSI Ha0JII01aeMbIX TTPOIIECCOB U SIBJICHHUIA;

5) nozHaBateabHON, MHPOPMAIIMOHHON U YU TATENILCKOM KYJIbTYphI, B TOM YHCIIE€ HAaBHIKOB
CaMOCTOSITENFHON PabOThI ¢ y4eOHBIMHU TEKCTaMHU, CIIPABOYHOMN JIUTEPATypOU, TOCTYIHBIMU TEXHUYECKUMU
cpeacTBaMu HHPOPMALIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00y4EHHIO U MMO3HAHUIO, JTI0003HATENBHOCTH, TOTOBHOCTH M CLIOCOOHOCTH K
camM000pa30BaHUIO, TPOSKTHON M MCCIIEOBATENHCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY

HaIPaBJICHHOCTU U YPOBHS 00yUY€HUs B JlaJbHENIIEM;

®opMuUpOBaHHS KYJbTYPbI 310POBbs

7) OCO3HaHU HCHHOCTH KU3HH, OTBCTCTBCHHOI'O OTHOIICHHU K CBOEMY 310POBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 )KU3HU, OCO3HAHUS MMOCIICACTBUI M HEMPHUITUS BPSAHBIX MPUBBIUEK (YITOTpeOIeHUs
aJIKOT 0J15, HAPKOTHKOB, KYpEHHsI), HEOOXOJUMOCTHU COOJIIOIEHUS TPaBHII O€30MaCHOCTH PHU 0OpalIeHUH €
XUMHNYCCKHMMHU BCIICCTBAMU B 6BITy u peaHLHOfI KH3HU,

Tpynosoro Bocnuranus
8) uHTEepeca K MPaKTUYECKOMY M3yUeHUIo Tpodeccuii u Tpyna pa3InyHoOro poja, yBaxkeHue K Tpyay u



pe3yJibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YMCJIE HA OCHOBE IIPUMEHEHUS NIPEAMETHBIX 3HAHUM 110 XUMUHU,
OCO3HAHHOT' O BRIOOPA MHIMBHUAYAJIbHOU TPAEKTOPHH MPOAOJDKEHUS 00pa30BaHus C YIETOM JIUIYHOCTHBIX
MHTEPECOB U COCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIENIHOMI
npoecCuOHaNBbHOM NESITEIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUN; TOTOBHOCTh aJJalITUPOBATHCS B
npo¢ecCHOHATIbHON Cpeie;

IKOJIOrH4eCKOro BOCIUTAHUA

9) sKooruYecku 1esecoo0pazHoro OTHOUICHHUS K PUPOJie KaK UCTOYHUKY JKU3HU Ha 3emile, OCHOBE e¢
CyIIIECTBOBAaHMS, TOHUMaHUS LIEHHOCTH 3/10pOBOT'0 M 0e30macHoro odpasa *U3HU, OTBETCTBEHHOTO
OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY M TICUXHYECKOMY 3710POBbIO, OCO3HAHUS LIEHHOCTU COOIIOICHUS
npaBu 0€30IaCHOTO MOBEACHUSI ITPH paboTe C BEIIeCTBAMH, a TAKXKE B CUTYalLlUsAX, YTPOKAIOIINX 37]0POBBIO
1 )KU3HHU JIFOJICH

10) ciocoGHOCTH MPUMEHSATD 3HAHUS, 10Jy4aeMble IIPU U3YUEHUH XUMUHM, AJIs PEIICHUS 3aj]a4, CBA3aHHbIX
C OKpYyKarollel IPUPOAHOU CPeOH, TOBBILICHUS YPOBHS 9KOJOTHYECKON KYJIbTYPbl, OCO3HAHUS
rII00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX PEIleHHs TOCPEICTBOM METO0B Xumuu; 11)
9KOJIOTUYECKOr0 MBIIIEHHS, YMEHUS PYKOBOJICTBOBATHCS UM B [TI03HABATEIbHON, KOMMYHUKATUBHON U
COLMaJIbHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIAEISIOT 3HAUMMBbIE JIJ1s1 JOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIe MOHATHUS (3aKOH, TEOpHs, IPUHIUI, TUTIOTe3a, (PaKT, CUCTEMa, IPOIIECC, IKCIIEPUMEHT U JIp.),
KOTOpPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPeMeTaxX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3
ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHHUE O LIEJIOCTHON HaAYYHON KapTHHE MUPA, U YHUBEPCAJIbHBIC
yueOHbIe el cTBUS (TI03HABaTelIbHbIE, KOMMYHUKATUBHBIE, PEryIATHBHBIEC), KOTOPhIE 00ECIeUHBAIOT
(dopMHpOBaHHE TOTOBHOCTH K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOM
JeSITeIbHOCTH.

MeTanpenMeTHbIe pe3yIbTaThl OCBOCHUS 00pa30BaTEIbHOMN MPOrpaMMbl IO XUMHUH OTPaXkaroT OBJIAJICHHE
YHUBEPCAIbHBIMU [103HABATENbHBIMU JIEHCTBUSIMH, B TOM YHUCJIE:

ba30BbIMH JIOTHYECKUMM 1eHCTBUSAMH

1) yMeHHEM UCTIOIL30BATh MPUEMBI JIOTHYECKOTO MBITIUICHUS TPH OCBOCHHUH 3HAHUMN: PACKPBIBATh CMBICIT
XMUMHUYECKUX TOHATHH (BBIIENSATh HX XapaKTepHbIE IPU3HAKH, YCTAHABINBATH B3aUMO CBSI3b C IPYTUMU
MOHATHUSIMU ), UCIIOJIb30BATh OHITHS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUI; BEIOMpPATh OCHOBAHUS
U KPUTEPHH TSl KJacCH (PUKAIMKY XUMUYECKUX BEIIeCTB U XUMUYECKUX PEaKIUii; yCTaHABIUBATh MPHUUUHHO -
CIIEZICTBEHHBIE CBSI3U MEXKy 00bEKTaMH U3YUEHHsI; CTPOUTD JIOTHUECKHUE PACCYKIEHUS (MHIYKTUBHBIE,
JeTYKTUBHBIE, [10 aHAJIOTUH); 1€JIaTh BHIBOJbI U 3aKIHOUEHUS,

2) yMeHHEM MPUMEHATH B MPOIecce MO3HAHUS MOHATUS (IPeIMETHbIE U METalpeMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEeMbIE B XUMUH, IPEOOPA30BBIBATH HIMPOKO MPHUMEHSIEMbIE B
XUMHUU MOJIETIbHBIE MIPECTABICHUS — XMUMHYECKHIA 3HaK (CHMBOJI 2JIEMEHTA), XUMHUEcKast popMyIia u
ypaBHEHUE XUMUYECKOW PEaKIuu — MPU PEIIeHUU YaeOHO-TI03HaBAaTENbHBIX 33/1a4; C YI4ETOM ITUX
MOJIeNIbHBIX MPEACTABICHUH BBISIBIISATh U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX
00BEKTOB— XUMHUYECKHX BEIIECTB M XUMUYECKUX PEAKIIHIi; BBISBIATH OOIINE 3aKOHOMEPHOC TH, TTPUYUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3YyUAEMBIX MPOLIECCAX U SIBJICHUSX; IPearaTb KpUTEPUU IS
BBISIBJICHUS ATUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIl; CAMOCTOATENFHO BRIOMPATh CIOCOO pelIeHus yueOHOoM
3a/1a4¥ (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BRIOUPaTh HanboJiee MOIXOMSIINN ¢ yIETOM

CaMOCTOATCIIbHO BbICICHHBIX KpI/ITepI/IeB);

ba3oBbIMH HCCIeA0BATEIbCKIMHY Jd€iiCTBUSIMHA



3) yMEHHEM HCII0JIb30BaTh MOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS, a TAK)KE B
Ka4yecTBE OCHOBBI JIJIs1 ()OPMUPOBAHHSI TUTIOTE3HI TI0 TPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYXKICHHIA,

4) npuoOpeTeHne ONbITa MO MIAHUPOBAHUIO, OPraHU3AIMK U TPOBEJICHUIO YUCHHYECKUX IKCIIEPUMEHTOB:
yMEHHUE HA0JII0JaTh 3a XOIOM IPOI[ECcca, CAMOCTOSITEIIbHO MPOTHO3UPOBAThH €0 PE3yiIbTaT, POPMYIHPOBATH
0000 IIeHHMSI ¥ BBIBOJIBI IT0 PE3yJIbTaTaM MPOBEIEHHOTO OMBITA, HCCIIEIOBAHUS, COCTABIISITh OTYET O
NpojieIaHHOM padore;

PadoToii c undopmanmei

5) yMeHueM BbIOUpaTh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TUUYHBIX BUJIOB U POpM
IPEACTABJICHHUS, TOJIYyYaeMYIO U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYyJIsIpHAs JIUTepaTypa XMMHUECKOT 0
cofiepKaHus, ClipaBOYHbIE TOCOOMs, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OpMaIHIO;

6) yMEeHHEM IPUMEHSATH Pa3InYHbIe METOABI U 3aIIPOCHI IIPH MOMCKE U 0TOOpe HH(pOpMaLuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX I BBIMOJHEHHS Y4eOHBIX U MO3HABATEIbHBIX 33/1a4 OIpe-
JeNE€HHOr0 TUIa; IPUOOpPETEeHNE ONbITa B 00JaCTH HCI0JIb30BaHUs MH(OPMAIIMOHHO -KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAZICHUE KYJIbTYPOH aKTHUBHOI'O UCIIOJIb30BAHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJbHYIO (JOPMY MpecTaBIeHUs HH(QOopMaluy U WLTIOCTPUPOBATD
pelaeMble 3a7aui HECTOKHBIMU CXeMaMHU, IMarpaMMaMHu, ApyruMu opmamu rpauku 1 ux
KOMOHUHAIUSIMU;

7) yMEHHMEM HCII0JIb30BaTh U aHAJIM3UPOBATH B IIpoliecce yueOHOH U NCCIIeI0BATENbCKON AeATENbHOCTH
UHGOPMALUIO O BIUSHUY IPOMBIIUIEHHOCTH, CEJIbCKOT0 X031 CTBA U TPAHCIOPTAa HAa COCTOSHUE
OKPYXarollel MPUupoOaHON CPEJIbl;

YHuBepCATbHBIMM KOMMYHUKATUBHBIMM el CTBHAMHU

8) ymeHueM 3a7aBaTh BOIPOCHI (B XO/€ TUaIora u/uik JUCKyCCHH) IO CYIIECTBY 00CYX/1aeMOil TeMBI,
bopMyIHpOBaTH CBOU MPEATI0KEHUS OTHOCUTEIHHO BHITIOJHEHUS NIPEIJIOKEHHOM 3a/1a4u;

9) npuoOpeTeHue onbiTa MPE3EHTAUU PE3YIbTaTOB BRIMOJHEHNUS XMMHUECKOI0 SKCIIEpUMEHTa
(;1TabopaTOpHOTO OMBITA, JTAOOPATOPHON PAOOTHI O UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOT O IPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOU CO CBEPCTHUKAMHM IMO3HABATEIHHONU M UCCIIE10BATENhCKON
JIeATeIbHOCTH TIPU PEIIEHUH BO3HUKAIOMINX MTPO0JIeM Ha OCHOBE yuéTa OOLINX HHTEPECOB U COTJIA COBAHUS
no3unuit (00CyxkaeHus, 0OMEH MHEHHUSIMU, «MO3TOBBIE IITYPMBbI», KOOPAWHAIIMS COBMECTHBIX ACHCTBUH,
olpe/elieHNe KPUTEPHUEB M0 OLIEHKE KauecTBa BBINOJIHEHHOMN paboThl U 1Ip.);

YHUBepCAIBHBIMH PeryJATHBHBIMH AeHCTBUAMH

11) ymeHneM caMOCTOSTEIbHO ONPEAEIATh LeU AeATENbHOCTH, IIJIAHUPOBATh, OCYILIECTBIIATD,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO J€ATENIbHOCTh, BEIOMPATh Hanboee
3¢ eKTUBHbBIE CIIOCOOBI peIIeHHs y4eOHBIX U MI03HABATENIbHBIX 3a/1a4, CAMOCTOSTEIILHO COCTABIIATh UIIH
KOPPEKTUPOBATH NPEIOKEHHBIM AJITOPUTM JACHCTBUN IIPU BBINOJHEHUHN 3a1aHUM C y4ETOM IOJIy4ECHUS
HOBBIX 3HaHHUM 00 N3y4aeMbIX 00bEKTaX — BELIECTBAX U PEaKIUAX; OLlEHUBATH COOTBETCTBHE MOJYYEHHOT O
pe3yJibTara 3asBJIECHHOMN LEIH;

12) ymeHureM HCII0NIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIOBUU 3aJaHU.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 00SI3aTEILHOTO COJIepKAHUs, YCTAaHOBIEHHOI'O JaHHOM
IpUMepHOH pabodel TPOrpaMMOii, BBIIENAIOT: OCBOCHHbBIE 00yUaIOIIMMUCS HaAyYHbIe 3HAHUS, YMECHUS U
crocoObl neiicTBUH, crienuduyeckue s IpeAMEeTHON o0nacTu « XUMHUs», BUBI AESITEIBHOCTH 110
MOJIyYEHHUIO HOBOT'O 3HAHUs, €r0 MHTEPIIPETAllK, TPE0OPa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX U
HOBBIX CUTYallUsIX.



[IpenmeTHBIE pE3yabTATH OTPAXKAIOT CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI CAETYIOIIMX YMEHUMN:

1) packpvieams cmbici OCHOBHBIX XMMUYECKUX MMOHITUI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, IPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OTHOPOHAS U HEOJAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS
aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpPHAsl Macca, MaccoBasi 10715
XUMHUYECKOT0 3JIEMEHTa B COSIMHEHUH, MOJISIPHBINA 00bEM, OKCH, KUCIIOTAa, OCHOBAHHE, COJIb,
AIIEKTPOOTPULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMHUECKasi peakius, KJIacCu(PUKAIII peaKIuii: peaKiiuu
COCIMHEHMSI, PEAKIIUU Pa3NIOKEHUs, PEaKIluy 3aM eIISHHsI, PEaKIIUH 0OMEHa, SK30 - U SHAOTEPMUIECKUE
peaknuu; TertoBoi 3P HEKT peakiuu; SAPO aToMa, SIEKTPOHHBIN CII0W aTOMa, aTOMHAsi OpOUTAIIb, PaNyC
aToMa, XMMUYECKasl CBSI3b, MOJISIPHAS U HETIOJISIPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, NOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 1O BEIECTBA (MIPOI[EHTHAsI KOHIIEHTPAIMs) B pPacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTH 3TH MOHSITHUS
MIPY ONMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvzosams XAMHUYECKYIO CHMBOJIUKY IS COCTABJICHUS (POPMYJT BEIICCTB U YPABHECHUH XUMUYCCKUX
pEeaKIunii;

4) onpedensms BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTEIICHb OKUCIICHHSI
9JIEMEHTOB B OMHAPHBIX COETMHEHUSX; IPUHAIIICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIacCy COEIUHEHHI 1Mo
dbopMynam; BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKUX COCTUHEHUS X;

5) packpwisame cmuicn Iepuomuaeckoro 3akona J[. 1. MeHeneeBa: 1eMOHCTPUPOBATh TIOHUMAHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT UX NOJI0KeHUs B [leproanyeckoit
CHCTEME; 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO -MOJIEKYJIIPHOTO YUEHUS,
3aKkoHa ABOTraJipo; OMUCHIBATh U XapaKTepu3oBaTh TabnmunHyto Gopmy [lepuoamueckoii cucteMsr
XUMHYECKUX 3JIEMEHTOB: Pa3M4aTh MOHATHS «TJIaBHas nmoarpymnmna (A-rpynmna)» u «rmodoounas noarpymnmna (b-
rpymma)», Majble U O0JbIINE TEPHOJIbl; COOTHOCUTh 0003HAaYEHMsI, KOTOPbIE UMEIOTCS B TaOJIHIIe
«ITepuonnueckas cucreMa Xxumuieckux 3neMenToB J[. . MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUSI AaTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U 3apsiJl A1ipa, 00IIee YU CIO JIEKTPOHOB H
pacrnpenenieHrue ux 1o JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposames XUMHUUECKUE FTIEMEHTbI; HCOPraHMYECKHUE BEIIECTBA; XUMHYECKUE peakiuu (110
YUCITy U COCTABY YYaCTBYIOIIMX B PEaKIIUU BEIIECTB, IO TENIOBOMY d(dekTy);

7) xapaxmepuzoeams (onucviéams) o0IME XUMUYCCKUE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOITBEPKIas ONMMCAHUE MIPUMEPAMU MOJICKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHA,

8) npoenozuposams CBOWCTBA BEIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOT'O COCTaBa; BO3MOKHOCTH
IPOTEKAHUSI XMMUYECKUX MPEBPAILEHUIN B PA3JIMYHBIX YCIOBUSAX;

9) ebiuucasIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB; MACCOBYIO JTOJTO
XUMHUYECKOTO JIEMEHTA 0 (DOpMYyJie COeTMHEHHUSI; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacu€rel MO YpaBHEHUIO XUMUYECKON PEaKInu;

10) npumensimsb OCHOBHBIE OIEpPAIIMU MBICIUTEIBHON JCSITEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATU3AIINIO, KJIACCH (DUKALINIO, BBISIBJICHUE TPUUNHHO -CJICJICTBEHHBIX CBSI3EH — IS
M3Y4YECHHS CBOIMCTB BEILECTB U XMMHYECKUX PEAKIUI; €CTECTBEHHO-HAyYHbI€ METO/1bl TO3HAHUS —
Ha0II0ICHNE, U3MEPEHHE, MOCIUPOBAHKE, IKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN);

11) cnedosamsb nipaBUIaM MOJIB30BAHUS XUMHYECKOU MOCY/I0H U JTJAOOPaTOPHBIM 000PYI0BaHUEM, a TAKIKE
MpaBUjIaM OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSMH TI0 BBIMIOJTHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OITBITOB 110 TIONyYEHHUIO M COOMPAHUIO Ta3000pa3HbBIX BEMIECTB (BOAOPOAA H KHCIOPO/Ia),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JI€l paCTBOPEHHOTO BEILIECTBA; NIJIAHUPOBATH U
MPOBOJUTH XUMHUECKHE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIENOUYEH U KUCIIOT C TOMOIIBIO
UH/IMKATOPOB (JTakMyc, (eHondTanenH, METHIOPaHK U 1. ).



TEMATHYECKOE IIJIAHUPOBAHUE

Ne | HaumeHoBaHuUe pa3/ieJ 0B H TeM IPOrpaMMbl KosnnuectBo yacos JlaTta JyeKTpoHHBIE (LH(POBBIE)
n/n H3y4eHH sl oGpa3oBaTelbHbIE pecypchbl
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHUe
padoThb padoTbl
IPasmen 1. [lepBonavaibHble XHMHYECKHE MOHATHS
1.1. | XumMusi — BakHas 00JaCTh eCTECTBO3HAHUS U NPAKTHYECKOii 1eATENbHOCTH 6 0 2 01.09.2022 https://rt?.sh.edu.ru/ http:/alhimik.ru
qeroBeKa 23.09.2022 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
1.2. | Bemecrsa 15 1 0 26.09.2022 https://resh.edu.ru/ http:/alhimik.ru
W XHMHYecKHe peaKiun 18.11.2022 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
Uroro mo pazaeny 21
Paszen 2. BaxHeiinne npeacTaBUTeNH HeOPraH HYECKUX BeleCTB
2.1. | Bo3ayx. Kucnopoa. Iousitie 06 okcupax 6 0 1 21.11.2022 https://r?_Sh'edu'rU/ http:/alhimik.ru
09.12.2022 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
2.2. | Bonopon 5 0 1 12.12.2022 https://resh.edu.ru/ http:/alhimik.ru
MonsITHE 0 KHCIOTAX H COMAX 23.12.2022 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
2.3. | KonnyecTBeHHbIE OTHONIEHUSI B XHMHH 4 0 0 26.12.2022 httpS://rgsh'edu'rU/ http:/alhimik.ru
13.01.2023 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
2.4. | Boaa. PactBopsl. [lonsiTie 00 ocHOBaHHUSIX 6 0 1 16.01.2023 https://rg§h.edu.ru/ htp:/alhimik.ru
01.02.2023 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
2.5. | OCHOBHBIE KJIACCHI HEOPraH MY eCKUX 11 1 1 02.02.2023 https://r§§h.edu.ru/ hetp:/alhimik.ru
CcoeuHeHHil 10.03.2023 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
Uroro mo paszgerny 32
IPasen 3. [lepnoanyeckuii 3akon u [lepnoauyeckas cucremMa xXumMnyeckux 3aementoB JI. 1. Menneneesa.
Crpoelme aToMOB. XHMHYecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHTEJIbHbIE peakuuu
3.1. | epuoxnueckuii 3axou u [lepuoauyecKasi CHCTEMa XHMHYECKHX JIEMEHTOB 7 0 0 13.03.2023 https;//re_sh'edu'rw http:/alhimik.ru
1. M. Menneneesa. CTpoenne aToma 12.04.2023 https://hij.ru/ http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-lessons
3.2. | Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTENbHbIC PeAKIHH 8 1 0 13.04.2023 https://rei.sh.edu.ru/ htp:/alhimik.ru
31.05.2023 https://hij.ru/ http://c-books.narod.ru/
httne'//1cont ril httne-/lin rulvidan.lacenne
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosnuecTrBo yacos Hdara Bunpbi,
n/n
BCEI'0 | KOHTPOJIb | MPAKTHYEC
HbIE KHe
padoTel | padoThI
1. [IpeameT xumuu. Ponb XxumMuu B )KU3HU 1 CaMOOLEHKa C
[1CIOBCKA rcnonp3oBaHueM«O
[EHOYHOT' O
JINCTa»;

2. | Xumus B cucteMe HayK. MeTo bl 1 CamoolieHKa ¢

MO3HAHUS B XUMUHU. ucnoib3oBaHueM«O
IEHOYHOI'O
JIUCTa»,

3. | 3HAKOMCTBO C IIpaBHJIAMU 1 1 [pakTuyeckas
0€30MacHOCTH U TpHeMaMu PabOThI pabora;
B XUMHUYECKOM J1abopaTopum.

ITpakTuueckas pabora Nel.
[TpaBuiia paboThl B 1aOOpaTOpUu U
preMbl 0OpalIeHus ¢
1a00paTOpHBIM 000PYOBAHUEM.

4. | Tena u BenrectBa. Ouszndueckue 1 [T1chMEHHBII
CBOMCTBa BEILIECTB. ArperaTHoe KOHTPOJIb,
COCTOSTHUE BEIIECTB.

5. | YucThie BemecTBa H CMECH. 1 CamoorieHka ¢
Crioco0OsI pa3aenieHus: CMeceu. HCIIOJIb30BaHUEM K

OLeHo4HOr 0
JHUCTaY;

6. |IIpakTuueckas pabota No2. 1 1 [IpakTueckas
Paznenenune cmeceii (Ha npumepe pabora;
OUYHCTKH ITIOBAPEHHOM COJIN).

7. | AToMbI 1 MOJIeKyJIbL. [IpocThie 1 1 IIncemeHHbIN
CJIO’KHBIE BEILIECTBA KOHTPOJIb;

8. | Xumuueckue 35eMeHThl. 3HAKU 1 VYcTHBIN O1poc;
(CMMBOJIBI) XUMHYECKHX AJIEMEHTOB.

9. | ATOMHO-MOJICKYJIIPHOE YUCHHE. 1 YcTHBIN O1poc;
3aKOH MOCTOSHCTBA COCTaBa
BEILIECTBA.

10. | Xumuueckas popmyrna. 1 VYceTHbI onpoc;

BaneHTHOCTh aTOMOB XUMHYECKUX
9JICMCHTOB.

I[TuceMeHHBINI
KOHTPOJIb;




11. | CocraBnenne xumuyeckux Gopmyii [TuceMeHHbIN
10 BaJleHTHOCTH. HaxoxmeHue KOHTPOJIb;
BAJIEHTHOCTH XHMHUYECKHX
AJIEMEHTOB 110 (hopMmyJIe.

12. | OTHOCUTEIBHAS ATOMHAS Macca. IInceMeHHBIH
OTHOCHTENbHAS] MOJIEKYJISIpHAS KOHTPOJIb;
Macca.

13. | PemieHue 3a/1a4 Ha BHIYKMCIICHUE IInceMeHHEBIN
OTHOCUTEIBHON MOJEKYJISIPHOI KOHTPOJIb;
MaccChl BEIIECTB.

14. | MaccoBas 107151 XUMHYECKOT'0 TectupoBanue;
3JIEMEHTA B COECIMHEHNM.

15. | Pemienue 3a1a4 Ha BBIYKCIECHUE YCTHBIN onpoc;
MacCOBOM O XUMHUYECKOTO
AJIEMEHTA 110 (hOpPMYJIe COSTUHEHUS.

16. | dusnyeckue U XUMHUUYECKUE IInceMeHHBIN
SIBJICHUS KOHTPOJIb;

17. | [Ipu3Haku ¥ yCIOBUS IPOTEKAHUN [TuceMenHbIi
XUMUYECKUX PEAKLIHUM. KOHTPOJIb;

18. | 3akoH coxpaHeHHs MacChl BEILECTB. TectupoBanue;
M.B.JIoOMOHOCOB - y4eHBIH -

SHIIUKJION €A CT.
19. | Xumudeckue ypaBHEHUS. TectupoBanue;
o [TncbMeHHBIN
20. | TUIBl XUMHYECKUX PEAKIHI cpMe
KOHTPOJIb
(coenuHeHus1, pa3IoKeHuUs,
3aMeIICHHs, OOMEHa).

21. | KourponbHast pabora Nel mo teme KonTtponpHas
"[lepBoHavyaIbHbIE XUMUYECKHE pabora;
moHATHS"

22. | Bo3nyx - cmech ra3oB. CoctaB CaMool1IeHKa C
BO3/IyXa. HCITOJIb30BaHuEM KO

23. | Kucaopos - XAMUYECKHIA 3JIEMEHT 1 VYceTHbIi onpoc;

npocroe BemecTBo. O30H.

Haaxoxnenue B npupoze,
buxuyeckre U XUMHYECKHE
CBOICTBA (PEaKIIUU OKUCIICHUS,
ropenust). [louarue 00 oxcuaax.




24.

Crioco0sI mosTyueHus: KUCIopoa B
1abopaTOpPUU M IPOMBIIIIEHHOCTH.
[TpumeHeHue KucIoOpoaa.

YCTHBIN onpoc;

25. | [IpakTrueckast pabora Ne3. [IpakTnueckas
[Tonyuenue u cobupanue pabora;
KHCJIOPOJa. U3yYeHHE ero CBONCTB.

26. | TeroBoii 3pHeKT XUMUIESCKUX CamooreHka ¢
pEaKIIHiA, TOHSITHE O ucrnonb3zoBaHueM«O
TEPMOXUMUYECKOM YPaBHEHHH, [IEHOYHOT 0
9K30- U SHJIOTEPMUYCCKUX THCTay;
peaKIusX.

27. | KpyroBopoT KHCIIOpo/a B IPUPOIE. [TucsmeHHbIN
TomnuBo (yroyis ¥ MeTaH). KOHTPOJIb;
3arpsi3HeHHe BO3/yXa, CIIOCOOBI €ro
MpENOTBpALCHUs. Y CHIICHHE
NapHUKOBOTO d(hekTa,
pa3pylieHre 030HOBOT'O CJIOSI.

28. | Bomopo/ - 3JIeMEHT U TPOCTOe JuKTanT;
BEIIECTBO.

29. | HaxoxieHue B IpUpOJIE, ITuceMeHHbII
¢du3ndeckre CBOWCTBA, KOHTPOJIb;
MpUMEHEHHE.

30. | Xumuyeckue cBoiicTBa (Ha [TuceMeHHBII
pUMepe B3aUMOJICHCTBUS C KOHTPOJIb;
HEMETaJUTaMU U OKCHJIaMHU
METaJIJIOB), CIIOCOOBI MOTYYECHHUS.

31. | [IpakTrueckas pabota Ne4. [IpakTnueckas
[Tonyuenue u cobupanue Bogopoaa, pabora;
U3y4eHHUe ero CBONCTB.

32. |[loHsTHE O KUCIOTaX U COJISIX. Camoorienka ¢

33. | KomuuectBo BemecTBa. Moiib. [TuceMeHHbII
MomnsipHas macca. KOHTPOJIb;

34. | 3akon ABoraapo. MoJsipHbIit JukTanT;
00BbEM razoB.

35. | PeneHue 3a1a4 Ha B3aHMOCBSI3b [TuceMEHHBII
KOJINYECTBA BEIECTBa, 00beMa U KOHTPOJIb;

Macchl ra3oB. Pacuyersl o
XUMHUYCCKUM ypaBHeHI/IflM.




36. | Pacuersl 10 XUMHYECKMM ITucemenHbIt
ypaBHeHUsIM. [IprMenenue 3akona KOHTPOJIb;
ABoraiipo.

37. | dusnyeckre CBOMCTBA BOJBI. [TucbmeHHbIi
AHanu3 U CUHTE3 - METOBI KOHTPOJIb;
M3YYCHHS COCTAaBa BOJIBI.

XUMHUYECKHE CBOMCTBA BOILI
(peakuuu ¢ MeTaaamMH, OKCHIaMH
METaJJIOB U HEMETAaJIIIaMH )

38. |[TonsiTie 00 OCHOBAHUAX H [TuceMeHHBIT
WHUKATOpaX. KOHTPOJIb;

39. | Boma Kak pacTBOPHUTENL. PacTBOPEI. [TrceMEHHBIN
PacTBOopuMOCTb BeUiecTB B BOJIE. KOHTPOJIb;
HacpllieHHbIe 1 HEHACBIIIEHHBIE
PacTBOPBI.

40. | KoHneHTpanus pacTBOpoB. YcTHBINM 0npoc;
MaccoBasi J0Jis BEIeCTBA B
pactBope. Boruncnenus c
MCIIOJIb30BAaHUEM
MOHATHUSA 'MacCoOBast 10JIs1 BEMIECTBA
pacTtBope".

41. | IIpakTuueckas pa6ora NeS5. TIpaxTiyeckas

abota
[IpuroroBiieHre pacTBOPOB C P
OINpEEICHHON KOHLIEHTpalueH.

42. | Postb paCTBOPOB B IMPUPOJIE U B [MuceMenHbIi
KU3HH 4eoBeka. KpyroBopor Bojabl KOHTPOJIb;

B IIpUpoje. 3arps3HEHNE
MPUPOAHBIX BO. OXpaHa M OYUCTKA
MPUPOTHBIX BOJI.

43. | Knaccu¢ukanus HeOpraHM4ECKUX [TuceMeHHbII
COCIMHEHHH. KOHTPOJIb;

44. | Okcumpl:cocTaB, KiaccuuKanms VCTHBIH 01poc;

(OCHOBHBIE, KHCIIOTHBIE,
am(poTepHbI€), HOMEHKJIAaTypa
(MexayHapoaHasi U TpPUBHAJIbHAS).

HOJ’Iy‘ICHPIC U XUMHNYECKUC
CBOMCTBA KMCJIOTHBIX U OCHOBHBIX
OKCHIOB.




45. | OcHOBaHMA: COCTAB, [IncemeHHbIM
KJaccu pUKaIus, HOMEHKIATypa, KOHTPOJIb;
du3nyecKre U XUMHYECKHe
CBOICTBA, CIIOCOOBI MTOTYYCHHUS.

46. | AMpoTepHBIE OKCUIBI U [MuceMenHbIi
TUAPOKCH]IBI, UX CBOHCTBA U KOHTPOJIb;
MOJTy4YCHHE.

47. | KucrmoTsl: cocTaB, KJIacCH(pHUKAIIHS, TectupoBanue;
HOMEHKJIaTypa, PU3n4ecKre
CBOJMCTBA.

48. | KucnoThl: XMMHUYECKHE CBOMCTBA, IInceMeHHBIN
CIOCOOBI MoMy4deHus. Psin KOHTPOJIb;
AKTUBHOCTU METaJJIOB.

49. | Comu (cpeaHue): HOMEHKIIATYpa, [MuceMenHbIi
CIOCOOBI MOTyYeHHUS, KOHTPOJIb;
B3aUMO/JICH CTBUE COJIEH C
MeTaJlJIaMH, KUCIIOTaMH, IIeJI04aMu
U COJISIMH.

50. |Tenernueckast CBsI3b MEKILY [TuceMeHHbII
KJIaCCaMU HEOPraHHIECKUX KOHTPOJIb;
COEIMHEHHU.

51. | [IpakTuueckas padora Ne6. [lpakTHyeckas
Perienne sxcnepuMeHTaIbHBIX pabota
3aa4 o TeMe "OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHUN" .

52. | O6o61mEeH e U CHCTEMATH3ALUS Camoorenka ¢
SHAHUIL rcnosb3oBaHueM «O

[EHOYHOT O
mcTay;

53. | KonTposnbhas padora Ne 2 o teme KonTponbHas
"OCHOBHBIE KJIacChI pabota
HEOPraHMYECKUX COCIAUHECHUIT"

54. | IlepBblie MOMBITKA KIacCH(PUKAIIMH [MucemennbIit
XUMHUYECKUX 31eMeHTOB. [ToHsTHE O KOHTPOJIb;

IPYIIax CXOJIHBIX YJIEMEHTOB
(L1e104HbIE U 1IEI0YHO3EM EIbHbIE
METaJlJIbl,TaJIOTeHbl, HHEPTHBIE
rasbl). DJIEMEHTHI, KOTOpbIE
00pa3yrT aM(OTepHbIE OKCUIBI U
TUAPOKCH/IBI.




55.

[lepuonnueckuii 3aKOH U
Ilepnonnueckas cucreMa
XUMHUYECKHuX 3J1eMeHToB .M.

Menneneesa. [leproasl, rpynnsi,
noarpynisl. U3HYECKUl CMBICIT
HOMEPOB MEPHO/Ia U TPYIIIBL.

TectupoBanue;

56.

Ctpoenune atomoB. CoctaB
aTOMHBIX siaep.M30TomBbL.

OnekTpoHbl. DU3NYECKUN CMBICIT
MOPSAZIKOBOIO HOMEpa IEMEHTA.

TIuceMeHHBIN
KOHTPOJIb;

S7.

CtpoeHue 3J1eKTPOHHBIX 000JI0U€EK
aTOMOB NepBbIX 20 XMMHUYECKUX
JIEMEHTOB IIEPUOANYECKOU
cuctemsl /.M. Menneneera

TIuceMeHHBIN
KOHTPOJIb;

58.

XapaKTepucTuKa XUMUUECKOTO
3JIEMEHTA I10 €ro MOJIOKEHHIO B
[ICX5 J1.1. Mennencena.

YcTHBIN 0npoc;

59.

3Ha4YeHHe NepuoINYeCKOro 3aKOHa
u [ICXD niist pa3BUTHS HAYKH U
npaktuku. J[.u. Mennenees -
YUYEHBbIH, IeAaror u rpaKJaHuH.

YCTHBIN onpoc;

60.

KontponbsHas pabora Ne3 mo teme
"Ilepnonnuecknii 3akoH u [ICXO
H.N. Menneneesa. CtpoeHue
aTtoma'.

KoHnTponpHas
paboTa

61.

DNEKTPOOTPUIIATEIHLHOCTh ATOMOB
XUMHUYECKUX DJIEMEHTOB.

XuMHUYecKas CBsI3b. HOHHAS.

YcTHBIN 01IpOC;

62.

Xumu4deckas CBS3b:KOBaJICHTHAs
MnoJjiipHasA U KOBAJICHTHAasA
HCIIOJIsIpHAasd.

YCTHBIN onpoc;

63.

CreneHb OKMCIICHHUS.

YCTHBIN onpoc;

64.

OKHCTUTETHFHO-BOCCTAHOBUTEIIbHAS
peaxuus (OBP). IIpoueccer
OKHCIICHUS] 1 BOCCTAaHOBJICHUSI.
OKHCIUTENN U BOCCTAHOBUTEIIN.

IIuceMeHHBIN
KOHTPOJIb;

65.

CocraBnenue ypasaenuit OBP u
CX€EM DJIEKTPOHHOrO OajlaHca.

VYceTHBII 0npoc;




66. | CocraBnenue ypaBuenuiit OBP u 1 YcTHBI ompoc;
CX€EM 2JIEKTPOHHOr0 OajiaHca.
67. | O000OIIEHHE U cHUCTEMATU3ALNAS 1 ITucemenHsIi
3HAHUU. OIIpOC;
68. | UToroBast KOHTpOJIbHAs paboTa. 1 KoHTpoibHas
pabota
OBIIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xuwmus. 8 xknace/Pynsutuc I'.E., ®enpaman @.I'., Akimmoneprnoe odmectBo «M3narenberBo «IIpocBenienney;

METOJINYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Xumust. 8 knace. Yueonuk (aBtopsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CrankoB).
2. Meronunueckoe nmocobue. 8 kiacc (aBropsl O. C. I'abpuensn, 1. I'. Octpoymos, U. B. Akcénona).

3. [Iporpamma kypca xumuu 1151 8—9 kinaccoB 0611eo0pa3zoBaTeabHbIX yupexaenuii (aBtopsl O. C.
['a6puensn, C. A. Cnankos).

4. Pabouas Terpanb. 8 kinacc (aBTopsl O. C. ['abpuensan, C. A. Cnagkos).

5. Terpanp a1 1aOOpaTOPHBIX OMBITOB U MpakTHUeckuX padbot. 8 kinacc (aBTopsl O. C. I'abpuensn, U. B.
Axkcénosa, U. I'. OctpoymoB).

6. Xumus B TecTax, 3aja4yax u ynpaxseHusx. 8 kiacc (asropsl O. C. ['abpuensn, 1. B. TpuryOuax).
7. OnexTpoHHas popma yueOHUKa.

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

. Poccuiickas anektponHas mkoina. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xxuzab»io - https://hij.ru/

. ITonOopHa nutepaTypsl o xumuuto - http://c-books.narod.ru/
. Kypuan " 1 centsiopst" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

N N L bW N

. COOpHUK cTaTell 0 XUMHYECKHX dJIEMEHTaX, MILTIOCTPUPOBAHHBIN ONMUCAHUEM IKCIIEPUMEHTOB. -
http://www.periodictable.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPY/IOBAHUE

Komneknun

1 OcHOBHBIE BUIbI IPOMBIIIIIEHHOTO ChIpbs. Yactp 1 2

2 OCHOBHbI€ BU/IbI MPOMBIILIEHHOTO ChIpbs. YacTs 2 2

3 Meramnsl 2

4 Amomunuii 1

5 Crexno u u3aenus u3 crexkia 1

6 Torumgo 1

7 Hed b 1 mponykThI €€ mepepadoTku 1

8 [Imactmaccsr 1

9 Kayuyk u mpoayKThl ero nepepadorku 1

10 IIkana tBEproctu 1

11 Habop xuMHUeCKUX 3J1€MEHTOB |

Mopnenmn

Habops! 115 MoaenupoBaHust

1 HaGop tpadaperoB moaeneit atomoB 1

2 HaGop a5t MoAenupoBaHUsl 3JIEKTPOHHOI'O CTPOEHUS aTOMOB 1
3 HabGop 111 MoieupoBaHus MOJIEKYJI HEOPraHUYECKUX COETUHEHUH |
4 HabGop 11t MOJIeIMPOBAHUS MOJICKYJI OPraHUYECKUX COSTUHEHUM 1
5 HaGop Mopneneit aToMOB JJ1s1 COCTaBJICHUS MOieNIel MOJIeKyJ1 JJabopaTOpHBIi |
Mopnens "Kpucranmmueckas pemerka" 7eMOHCTpallMOHHAs

1 JIén 1

2 Yriekucnsii ras 1

3 ®ynnepen 1

4 Anmas 1

5 I'pagur 1

6 Oxcun kpemHuus 1

7 Menp 1

8 Marnuii 1

9 XKenezo 1

10 Kamennas coisb 1

11 Mogens ctpoenue atoma |

Ta6muier Hauana xumuu (apt. 5-8671-018)

1 XuMHueckue 3Hak1 U aTOMHBIE MacChl BAXKHEUILINX 3JIEMEHTOB
2 PacipocTpaH€HHOCTh XUMHUUYECKHUX 3JIEMEHTOB

3 ®opMbl CyIIECTBOBAHUS XUMHUECKHX 3JIEMEHTOB

4 BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS

5 CTpyKTypa U3MEHEHUs BEILECTB

6 Crioco0OsI pa3aeneHus: cMmecei

7 XuMudeckue 3HaKu U popMyIIbl

8 CocraBnenue Gopmyn M0 BAICHTHOCTH

9 Moub - equHUIIa KOJTMYECTBA BEIIECTBA

10 ®usnueckre BEIMYUHBI BHIPAXKEHUS MTOPLIUIA BelllecTBa

11 Ilpu3Haky 1 ycioBUs NPOBEAEHNUS XUMHUUECKUX PEAKIIUM



12 Tunbl XUMHUYECKUX PEaKIINi

13 Bo3nyx. Kucnopoa. I'openue

14 Ctpoenue niamMeHu

15 CocraBnenue hopmyi conei

16 T'eneTnueckas CBsI3b KJIACCOB HEOPraHMYECKUX BEIIECTB
17 Bonopon

18 Xumuyeckne peakiuu

OcHoBBI XUMHUECKUX 3HaHUM(apT. 5-8707-006)

19 Tlepuoanueckas cucrema XumMuueckux anemMeHToB JI.1M.Menaeneena
20 Tabmuma pacTBOPUMOCTH BEIIIECTB B BOJIC

21 [IpaBuna noBeneHUs B KaOMHETE XUMHUH

22 3Haku

23 TexHnka 6€30MacCHOCTH IPOBEIECHHS OMBITOB

24 TexHuka 06€3011aCHOCTU IpU paboTe ¢ razaMu

8 - 9 kmaccer1 ( aprt. 5-8478-020) 25 BanentHOCTH

26 OTHOCUTENbHAs aTOMHAs U MOJIEKYJIIpHasi Macchl

27 CtpoeHue aToMa. U30TOMBI

28 Obpa3oBaHue KOBAJICHTHON ¥ HOHHOW XHMHYECKOH CBSI3U
29 DJIeKTpOHHBIE CIIOM ATOMOB AIEMEHTOB MAJIBIX IIEPUOI0B
30 OkuCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN

31 Tumbl KpUCTAIIMYECKUX PELIETOK

32 Peakiuu oOMeHa B BOAHBIX pacTBOpax

33 BaxHelme KUCI0Thl U UX COJU

34 Knaccudukarus OKCUI0B

35 Knaccudukarust oOCHOBaHH I

36 Knaccudukarus KUCIOT

37 I'eHeTnyeckas CBSI3b BAXKHEUIIMX KJIACCOB HEOPraHUYECKUX BEIIECTB
38 Okpacka HHIUKATOPOB B PA3JIUYHBIX CpEIax

39 DReKTpoIUTUYECKAS TH CCOLTUALIHS

40 3aBUCHUMOCTH CKOPOCTH PEaKIMH OT pa3InYHbIX (PaKTOPOB
41 Tunbl XUMUYECKUX PEAKIUN

42 O0paTuMbIe peaKIHH

43 Boznyx. Kucnopon. ['openne

44 CreneHb OKUCIEHUS

Heoprannueckas xumusi(apt. 5-8701-009)

45 Homenkiarypa comnei

46 Kpucranbl

47 Xumuueckas cBsi3b

48 BaneHTHOCTD

49 Mojienu aTOMOB HEKOTOPBIX 3JIEMEHTOB

50 bunapHbie coeTMHEHUS

51 Ctpoenne aToma

52 DnekTpoHHAs OpOUTAIb

53 CreneHb OKUCIIEHUS

PacTtBOpBI.

DrexkTponauTUdeckas aucconuanusi(apt. 5-8687-013)



54 JlucniepcHbie CUCTEMBI

55 CBolicTBa BOIBI

56 KpuBble paCTBOPUMOCTH BELIECTB

57 CriocoObl BBIpa)KEHUS KOJIMYECTBEHHOT'O COCTaBa PaCTBOPOB
58 DNEeKTPOJUTHI TUAPATAIMS HOHOB

59 PactBOopeHME BEIIECTB C MOHHOM CBSI3bIO B BOJIE
60 PacTBOpeHME BENIECTB C KOBAJCHTHOU MOJSIPHOM CBsI3bI0 61
KucnoTHo-0CHOBHBIE peakiuu

62 Peakiiuu MOHHOro oOMeHa

63 ['upponus coneit

64 VoHuTsl

65 Cpena BOIHBIX PacTBOPOB

Homenxknatypa 121 bunapHble coeuHeHus

66 Homenknarypa coseit

67 HomeHnknaTypa opraHu4eCKUX COeTMHEHUN

68 [IpenenpHbIe YriIeBOIOPOIbI

69 HenpenenbHble yriaeBOIOPOIBI

70 @yHKIMOHAJIBHBIE IPOU3BOIHBIE YTIIEBOAOPOIOB
CrpoeHue BelecTa

71 Ctpoenue atoma

72 DnexTpoHHAs OpOUTAIID

73 Moaenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

74 Kpucranibl

75 Xumuyeckas CBA3b

76 BaseHTHOCTB

77 Ctenedp OKUCIEHUS

OBOPYJTOBAHME JIJIS1 HIPOBEJIEHUSI TABOPATOPHBIX, IPAKTUYECKHX PABOT,
JTEMOHCTPAIIUM

W3meputensHbie TPUOOPHI

1. Becol Texauyeckue 10 1000 r ¢ rupsimu

2. Becwl yuennueckue 10 200 T ¢ TUpssMH (OHOJIOTHYECKHE)

3. Bechl s chinyunx matepuaioB 10 200 r ¢ rupamMu

4. Becnl anextponnsie DijitalScale

5. Tepmomerp criuptoBoii 10 1000C

6. Habop apeomerpos (20 miT.)

HarpeBaTenbpHbie TPHOOPBI

7. HarpeBatenb 111 IpOOUPOK JIEKTPUYSCKHMA

8. bans nabopartopnas komOuHupoBanHas (bBJIK)

9. IlnmuTka snekTpudeckas ogHokoHpopounas "Bacummca”

10. CiuproBku 100 M

11. CouproBku 200 M

JleMoHCTpaliMoOHHbIE

12. KoMIIeKT mOCy/Ibl IEMOH CTPAIMOHHBIN ¢ MPUHAIEKHOCTIMU
13. HaGop no xumMuu ¢ pe3b00BbIMH COEINHEHUAMU

14. TIpubop st momydeHus U coopa ra3oB (JeMOHCTPAIIMOHHBIN )



15.
16.
17.
18.
19.
20.

21

Ha6op nns snexkrponusa (1eMOHCTpaliuOHHBIN )
Cronuk noabEMHO-TIOBOPOTHBIN C 2-Ms IIIIOCKOCTSIMHU
Cromuk nmogbemusii 200x200 MM

Cronuk nmoagbemusbii 150x150 MM

[ItaTuB 1151 XKMUYECKUX CTAaKaHOB

MTaTus nadopatopusiii xumudeckuit (1LJIX)

. CnennanusupoBaHHble TPUOOpPHI U anmapaTsel Annapat Kunna
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Anmnapat ["'opmana

[Tpubop st MITFOCTPALUK 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIINH OT YCIOBUH
[TpuGop st moTydeHHs Talon/1aIKaHOB

[Tpubop 115 MIUTFOCTPAlUK 3aKOHA COXPAHEHUS Ta30B
[Tpubop st onpeeneHust cocTaBa BO3ayxa

[Tpubop 15t OKUCICHUST CHUPTA HAJl MEIHBIM KaTaJIu3aTOPOM
[Tpubop i1 U3ydeHus Ta30BbIX 3aKOHOB (JIA00paTOPHBIN)
Kononka ancopoumnonnas KAz

O3oHatop

[TpuGop st mosrydyeHus: paCTBOPUMBIX TBEPIIbIX BEIIECTB
MaruuTtHasi MelajgKka ¢ MAaHOMETPOM

pH-metp

Anmapat (yCTaHOBKa)JJIsl AU CTUIISLIMKU BOJIBI

AIIXP

KommuiekTs! 17151 1a00opaTOPHBIX ONBITOB U MPAKTUYECKUX 3aHSATHIA MO XUMHUHU

36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

JIOoTOK C MOCY/0i U TPUHAICKHOCTIMHU AJI YUEHUIECKOT'0 IKCIIEPUMEHTA
MuxkponabopaTopus 0 XUMHH

HITXJI Ne 568

TaTuB nadopatopusrii (1LLJI0)

Habop mo anextposu3sy (11abopaTopHbIii)

[TpuGop 11 MOMy4YeHUS TaJTOUAATIKAHOB U CIIOXKHBIX AU POB TaOOPAaTOPHBII
[Tpubop ams momydeHust u coOopa ra3on

KommnexT npobupok (I1X-14, I1X-16) 10 mt.

JlepxxaTens A npoOupok
TaTus 11 npoOUpok
KomiuiekT crexiassHHBIX ntainouek 10 mIT.

KoMIuiekT CTeKISTHHBIX TPyOOUeK
Kommnekt npo6ok

Yamku BeImapuBaTeIbHbIC

JIOKKHM 111 CKUTaHUS BEIECTB

[ wmie! TUT CTBHBIC

Turm

[lectuk u crynka

XUMHYecKHe CTaKaHbl CTeKII. éMK. 50 M1
XuMudeckre cTakaHbl cTekI. éMK. 100 M
XuMHudeckre cTakaHbl CcTeKII. éMK. 250 M
BopoHk# cTeKIsTHHBIE JTa00paTOpHBIC
N3mepuTenbHbIe UITUHIPHI

Mensypku



60. Koiba miockogoHHas
61






