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IHHOACHUTEJIBHASA 3AIINCKA

Paboyast mporpamma coctaBieHa Ha OCHOBE CJIEIYIOINX HOPMATUBHBIX IOKyMEHTOB:
¢ ®denepanpHbiii 3akoH 0T 29 nexadbps 2012 roga Ne 273-D3 «O6 obpazoBaHUNY;

e [Jlpukaz Munmnpocsemieauss Poccuum ot 31.05.2021 Ne 287 «O06 yrBepxkacHUH (eaepabHOTO
roCyIapCTBEHHOT'0 00pa30BaTENbHOTO CTaHJaPTa OCHOBHOTO 00IIIeTr0 00pa3oBaHuUs»;

* @enepaibHbIi TOCYIapCTBEHHBIH 00pa30BaTENIbHBIA CTaHAAPT OCHOBHOTO OOIIET0 00pa30BaHUs OT
31.05.2021 Ne 287;

e Tlpuka3z Munnpocsemenust Poccuu ot 20.05.2020 Ne254 «O6 yrBepxkaeHun (denepaibHOro nepeyHs
Y4COHUKOB, JOMYIICHHBIX K WCIOJIB30BAHUIO TIPH pealn3alliil HMCIOIIUX TOCYIapPCTBCHHYIO
aKKpEeIUTAIMIO 00pa30BaTENBHBIX MPOrPpaMM Ha4YaJlbHOTO OOMIET0, OCHOBHOTO OOIIET0, CPeIHEro
o0mero o0pa3oBaHUs OpPraHU3AIUSMU OCYIIECTBISIOMUMHE 00pa30BaTEIbHYIO ACATEIBHOCTEY (C
m3meHeHusMu ot 23.12.2020 r. Ne766).

* QOcHoBHas o0Opa3zoBaTelIbHAas TporpamMma OCHOBHOro obmiero ooOpazoBanuss HHOY «Tpounkas
[IpaBocnaBHas mkoma.

*  Vyebnoro mnana HHOY «Tpowunkas IIpaBocnaBHas mikona» Ha 2022-2023 yueOHbIH rox;

¢  VYcraB HHOVY «Tpowunkas IlpaBocnaBHas mkomna»

Pabouast mporpamma o XuMuH Jyis 00ydaromumxcs 8-9 KiraccoB cocTtaBieHa Ha ocHOBE TpeOoBaHwMid K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeNIbHOI MporpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus,
npeacraBieHHbIX B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO OOIIETO
00pa3oBaHus, ¢ YIETOM pacIpeIeIEHHBIX 110 KJIaccaM MPOBEPSIEMbIX TPEOOBaHH K pe3yJibTaTaM OCBOSHHUS
OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOLIIETO 00pa30BaHMS U 3JIEMEHTOB COJEPIKAHMUS,
MIpe/ICTaBICHHBIX B Y HUBEPCAIBHOM KOJIU(HUKATOPE 110 XUMHUH, a TaKke Ha ocHOBe [IpumepHoil mporpammbl
BOCIIUTaHMs 00YUaIOIIMXCs IPH MOJyYeHHUH OCHOBHOT'O 00111ero oopazoBanus u ¢ yuétom Konuenmmu
mpernoaBaHus yaeOHOTO TpeaMeTa « XUMUs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
®denepanun, pealn3yroIX OCHOBHbIE 00111e00pa3zoBaTenbHble nporpamMmsl (yTB. Pemennem Komneruu
Munnpocsemienust Poccun, npotokost ot 03.12.2019 N IIK-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «XUMMSD»

Bkuiag yueOHoro npeamera « XUMUs» B JOCTHKEHHE 11€JIel OCHOBHOTO 00111ero o0pa3oBaHusi 00yCI0BIEH
BO MHOTOM 3Ha4€HHEM XUMHUYECKON HAyKH B MO3HAHUH 3aKOHOB ITPUPOBI, B PA3BUTHHU NIPOU3BOJUTEIBHBIX
CHJI 00IIIeCTBA U CO3IaHMH HOBOW 0a3bl MaTepHUAIbHON KYJIBTYPBI.

XuMUs Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK pacIpOCTpaHMiIa CBOE BIUSHUE Ha Bce 001acTH
YeJIOBEYECKOr0 CYIIECTBOBAHMS, 3a/1aJla HOBOE BUICHHE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH 00IIECTBA: 3HAHNUE XUMHUHU CIIYKUT OCHOBOM JJIs1
(opMHpPOBaHKS MUPOBO33PEHUS YEI0BEKA, €ro IPECTAaBICHUI O MaTepHAIbHOM €IMHCTBE MUPA; BAXKHYIO
POJIb UrpatoT GOpPMHUPYEMbIE XUMHUEH MPEICTABICHHUS O B3aUMOIPEBPALLIEHHUSIX SHEPIHUH U 00 SBOJIIOLIUU
BELIECTB B IPUPOJIE; COBPEMEHHAs! XMMUs HalpaBJieHa Ha pelIeHne T7100aabHbIX IPO0JIEM YCTOHYUBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, SHEPreTUUECKOM, ITUILIEBOM U SKOJIOrMYecKOi 0e30MacHOCTH, TpobdiieM
3paBOOXPaHEHUS.



B YCIOBUAX BO3PACTAOMICTO 3HAUYCHHA XUMHUUN B JKU3HU O6H_[€CTBa CYIICCTBCHHO ITOBBICHUJIACH POJIb
XHUMHUYCCKOIo 06p330BaHI/I$[. B nmane coumann3anyuy OHO SBISIETCS OJHUM U3 YCHOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HUHTCJUICKTA JIMYHOCTHU U TAPMOHUYHOT'O eé Pa3sBUTHUA.

CoBpeMEHHOMY Y€JIOBEKY XUMHUECKUE 3HAHUS HEOOXOAUMBI JJIsl IPUOOpETEHHS O0IIEKYIbTYPHOTO
YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COIMYME U OTBETCTBEHHO y4aCTBOBATH B MHOI00Opa3HOM
KHM3HH 00IIECTBA, JIJIs1 OCO3HAHUS BaXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 37I0POBBIO
JIPYrUX, K OKpyXarolmen TpupoaHON cpeae, s IPaMOTHOTO MTOBEAESHUS ITPU UCIIOJIb30BAHUM Pa3IMYHbIX
MaTepHUaoB U XMMHUUYECKHX BEIIECTB B TOBCEAHEBHOMN KU3HHU.

XuMudeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBNSIETCS 6230BBIM 1O OTHOIICHHUIO K CHCTEME O0IIETO
XHUMHAYECKOT0 00pazoBaHus. [[03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaM3yeT MPHUCYIINE 00IIeMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIC IIECHHOCTH, KOTOPBIE OTPAXKAIOT FOCY/IaPCTBEHHBIC, OOIIIECTBEHHBIE U
WH/IMBUyaTbHbIC TOTPEOHOCTH. DTUM OTPEEIISETCS CYITHOCTh OOMIEH CTpaTern 00y4YeHuUs, BOCITUTAHUS U
pa3BHUTHS 00YUYAIOMIUXCS CPEACTBAMH YUEOHOTO MpeaMeTa «XUMUS.

N3yuenue npeamera: 1) cnocoOCTByeT peann3alui BO3MOKHOCTEH 1 caMOpa3BUTHSA U OPMUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 (YHKIIMOHAIBHON IPaMOTHOCTH; 2) BHOCUT BKJIa] B (POPMHUPOBAHUE
MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIbHON yueOHOM
JESITeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIE0BATEILCKUX YMEHUM, HEOOXOAUMBIX KaK B [IOBCEHEBHON
KHU3HH, TaK U B IPOPECCUOHATBHOMN 1EATENILHOCTH; 3) 3HAKOMUT CO CIIEU(PHUKON HAYYHOTO MBILIUICHUS,
3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IVIslJIa HA €IMHCTBO IPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM



3TarnoM B HOPMUPOBAHUH €CTECTBEHHO-HAYUYHOW I'PAaMOTHOCTH MOJIPOCTKOB; 4) CIIOCOOCTBYET
(hopMHPOBaHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOH BKJIJl B 3KOJIOTHYECKOE 00pa30BaHNUE MIKOJIEHUKOB.

Ha3BanHublie HamnpaBiieHHs] B O0YUEHHH XUMHH 00ECTIEYUBAIOTCS CIIEIU(MUKON COAepKaHUs MpeMeTa,
KOTOpBIﬁ ABJCTCA NEJATrOrMYCCKU aJallTUPOBAHHBIM OTPAXKCHUEM 0a3oBoit HAayKH XUMHU HA OHpeJIeJ'IéHHOM
arane e€ pa3BUTHSL.

Kypc xumuu 0CHOBHO# IIKOJIbI OPUEHTUPOBAH HAa OCBOEHUE 00YYaIOIIUMHUCA OCHOB HEOpraHNYECKON
XUMHH U HEKOTOPBIX MOHSATUI U CBEJIEHUH 00 OTAENbHBIX 00BEKTaX OPTaHUYECKON XUMHUH.

CtpykTypa conepkaHus npeamMeTa chopMUpPOBaHa HA OCHOBE CUCTEMHOTO MOAX0/ia K €ro U3y4EeHHUIO.
ConepxaHnue CKJIQbIBAECTCS U3 CUCTEMBI IIOHATUN O XMMUYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMBbI ITOHATHH
0 XUMHUYeCcKO# peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI IO MPUHITUITY TOCJIEJ0BATEIBHOTO
pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKHX MIPEACTABICHUI Pa3HOr0 YPOBHS: AaTOMHO-MOJIEKYJISIPHOTO
YUEHUS KaK OCHOBBI BCErO €CTECTBO3HAHMSA, ypoBHsl Ilepuonnyeckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUH, YYCHHSI O CTPOCHUH aTOMa U XUMHUYECKOM CBSA3U, Ipe/ICTaBIECHUI 00
3JIEKTPOJIUTUYECKON JUCCOLMALMU BELIECTB B PACTBOPax. TeopeTndecknue 3HaHUsI PaCCMATPUBAIOTCS Ha
OCHOBE SMIIMPUYECKU MOTYUYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0OBATENIBHO OT OJHOTO
YPOBHS K APYrOMY, BBITOIHAS (PYHKIIMM OOBSCHEHHS ¥ IPOTHO3UPOBAHUS CBOIMCTB, CTPOCHUS U
BO3MOKHOCTEHN IPAKTUYECKOTIO IPUMEHEHUS U MTOJIY4EHHUS U3Y4aeMbIX BELIECTB.

Taxast opranu3anus cofepkKaHus Kypca ClocoOCTBYeT NPEACTaBICHNI0 XUMUYECKOH COCTABISIONIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupobl. Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTb
(dopMHupoBaHUs y 00y4aroIKXCsl IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HaHMIO U METO/1aM MO3HAHUS B
Hayke. Ba)XHO Takke 3aMETUTh, UTO OCBOCHHE COJEPKAHMS Kypca MTPOUCXOAUT C IPUBIICYEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «Okpykaromuil Mup», «buosorus. 5S—7 kinaccb» 1 «Pu3nka. 7 Kiacey.

HEJIM N3YUYEHUSA YYEBHOI'O IIPEJIMETA «XUMUS»

K HampaBiieHuIo nepBoCTENEeHHON 3HAUUMOCTH MIPU peann3aiiy 00pa3oBaTeNbHbIX QYHKIUI
npeaMeTa«XuMHUs TPATUIIMOHHO OTHOCAT (POPMUPOBAHNUE 3HAHUN OCHOB XMMHUYECKOM HayKu Kak 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JEATEIBHOCTH YEIOBEKA U KaK OJJHOI'O U3 KOMIIOHEHTOB
MHPOBOH KyJbTYyphl. 3a/1aua IpeaMeTa COCTOUT B POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHUIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJ0KEHUH, TOCTYITHBIX 0000IEeHHI
MHPOBO33PEHUYECKOT0 XapaKTepa, si3bIKa HAYKH, 3HAHUHN O HAyYHBIX METOJaX U3Y4YE€HHUs BEILIECTB U
XMMHUYECKHX PeaKIHii, a TaKke B (OPMUPOBAHUM U PA3BUTUU YMEHUH U CIIOCOOOB JE€ATEIbHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHEM, HAOIIOJEHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHIEM
npaBuiI 0€30MacHOro OOPAIEHHS C BEIIECTBAMU B IIOBCEIHEBHON KU3HU.

Hapsiny ¢ 3TuM Lenu u3ydeHus npeiMeTa B IporpaMMe yTOUHEHbl M CKOPPEKTHPOBAHBI € YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Cerognst B 00pa3oBaHUU 0COO0 3HAUUMOM
MIPU3HAETCS HAIIPABJICHHOCTh 00YyYeHMs Ha Pa3BUTHE U CAaMOPa3BUTHE JINYHOCTH, OPMHUPOBaHUE €€
MHTEJJIEKTa U 001el KynbTypbl. O0yueHre yMEHUIO YUUTHCS U POA0JIKAaTh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaKHEHIINX (PYHKIMHA y4yeOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM TIpH U3y4E€HUH MPEMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HaUCHNUE TPUOOPEITH TaKkue
LIEJH, KaK:

— (opMHpoBaHHE UHTEIEKTYAIBHO PA3BUTOMN JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH, CIOCOOHOM aIalTHPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSAM KU3HMU;



— HampaBJIEHHOCTh OOYYEHHUS Ha CUCTEMATHUECKOE MTPHOOIIEHHNE YUAIMXCS K CAMOCTOSATEILHOM
M03HABATEIbHOW JEATEIbHOCTH, HAYYHBIM METOaM MO3HAHHMS, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecneyeHue ycloBHii, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YYaIOIMMUCS OIBITA PAa3HOOOPa3HOM
JeATENbHOCTH, TI03HAHUS U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIH), IMEIOIINX

YHUBCPCAJIILHOC 3HAYCHUC AJIA Pa3JIMYHBIX BUOOB ACATCIIbBHOCTHU,

— (dopmupoBaHEe YMEHHI OOBSICHSITH U OLICHUBATH SIBICHUS OKPYKAIOIIETO MUpPa HA OCHOBAHUU
3HAHUW U ONBITA, TOJTYYEHHBIX ITPU U3YUYECHUU XUMUU;

— ¢opmupoBaHUE y 00YJAIOIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHHS IEHHOCTH
XMMUYECKHUX 3HAHUN JJIs1 BBIPAOOTKH HKOJIOTHUECKH 1IeTIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOI
JIEATEIIBHOCTH B LEJIAX COXPAHEHMsI CBOETO 310POBbs M OKPYKAIOIIECH IPUPOJIHON CPEMBL;

— Pa3BUTUC MOTHUBAIINU K 06Y‘-I€HI/IIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCITMTAHHUIO HaA OCHOBC

YCBOEGHHSI 00IIIEUEIOBEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MpoduIs u
HAIPaBJIEHHOCTH JaJIbHENUIIEr0 O0ydeHHUSL.

MECTO YYEBHOT'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme o6miero oopazoBanus «XuMus» NprU3HaHa 00s13aTeNbHBIM Y4€OHBIM MPEAMETOM, KOTOPBIH
BXOJIUT B COCTaB IpeIMETHOMN 00sacTH «ECTeCTBEHHO-HAYUHbIE IPEIMETHI».

VYueOHbBIM MJIaHOM Ha e€ U3yueHue oTBe/IeHO 136 yueOHBIX yacoB — 1o 2 4. B Heslenro B 8 U 9 kimaccax
COOTBETCTBEHHO.



COJAEPKXAHUE YYEBHOT' O ITPEJIMETA

8 KJIACC

IlepBoHauya/ibHbIe XUMHUYECKHE MOHSITHUSI

[Ipenmet xumuu. Posib XMMUHK B )KM3HH YelioBeKa. Tena u BeuiecTBa. Ou3nyeckre CBOMCTBA BEIIECTB.
ArperaTHoe COCTOAHHEC BCIICCTB. HOH?[TPIG 0 ME€TOoAdaX IMO3HAHUA B XUMUH. Xumud B CUCTEMEC HaYK. qI/ICTI)IG
BemiecTBa 1 cMecu. CriocoObl pasieNieHus: CMECeu.

ATOMBI U MOJICKYJIBI. XumMuueckue 3neMeHThl. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB. HpOCTBIe U CJIOKHBIC
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumundeckas hopmyina. BaTeHTHOCTh aTOMOB XUMUYECKHX JJIEMEHTOB. 3aKOH TIOCTOSTHCTBA COCTaBa
BemiecTB. OTHOCUTENBHASE aTOMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsipHasi Macca. MaccoBast 1071
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

du3nyecKre ¥ XUMUYECKHE SIBJICHUS. XUMUYECKasl peakiusa U e€ Mpru3Haku. 3aKOH COXPAHEHUS MACChl
BelecTB. XuMudyeckue ypaBHeHus. Kimaccudukammst XuMu4ecKux peakiuil (CoeIMHEHUs, pa3loKeHuUs,
3aMelIeHus, 0OMEHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0M, C TpaBuiIaMH paboThl B 1a00opaTopuu U
npuéMamu odpalieHus ¢ 1a00paToOpHbIM 000PYAOBaHUEM; U3YUYEHUE U ONUCaHne (PU3NYECKHUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB; HAOMI0IeHUE (PU3NUECKHX (TUIaBICHUE BOCKA, TAsTHUE JIb/Ia, PACTUPAHHE
caxapa B CTyNKe, KHTICHHE U KOHACHCAIIHsI BOJbI) 1 XUMUYECKUX (TOPEHHE CBEYH, TPOKAIMBAHNE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIOTON) SIBIICHUM, HAaOII0IeHUE U OTIMCAaHNE IPU3HAKOB MPOTEKAHUS
XUMUYECKHUX Peakiuid (pa3iokeHne caxapa, B3auMOJIEHCTBHUE CEPHOM KUCIIOTHI C XJIOPUI0M Oapus,
paznoxkenune ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoaeicTBre kene3a ¢ pactBopom conu meau(11));
U3y4eHHE CIIOCOO0B pa3JIesIeHus] CMeceil (C MOMOIIbI0 MaruuTa, (GUiIbTpOBaHUE, BBIMTAPHBAHNE,
TUCTHIUISINS, XpoMaTorpadust), MpOBeIeHUE OYUCTKU TIOBAPEHHOW COJIH;, HAOIIOACHNE U OTIHCAHUE
PE3yIbTaTOB MPOBEICHUS OMbITa, MIUTFOCTPUPYIOILIETO 3aKOH COXPAHEHUS MACCHI; CO3JaHie MOIeeit
MOJIEKYJ (IIapOCTEPKHEBBIX ).

BazkHeiiniue npeacTaBuTe I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cmechk ra3zos. CocrtaB Bo3ayxa. Kucinopoa — aneMeHT u npoctoe BeiectBo. Haxoxnenue
KHCIIOpO/ia B TIpHpojie, (U3nYecKrue U XuMHUIeckre cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl morydyeHus KUCIOpoAa B 1a00paTopuu M MPOMBIIIIEHHOCTH. KpyroBopot kucioponia B
npupoae. O30H — amIoTpornHas Moau(pUKars KUCIOPOIa.

TemnoBoil 3pPexT XuMuyeckoi peakuu, TEPMOXUMUUECKHE YPABHEHUS, 9K30- U SHI0TEPMHUYECKHE
peakiuy. TormBo: yroibs 1 MeTaH. 3arpsa3HEHUE BO3/lyXa, YCUIEHHUE IIAPHUKOBOT0 3P dekTa, pa3pylieHne
030HOBOTO CJIOSI.

Bonopon — anemeHT 1 nmpocToe BemecTBo. HaxoxaeHue Bogopoia B npupojie, GU3nIecKue 1 XUMHUIECKHe
CBOICTBa, MPUMEHEHHE, CIOCOOHI MoTydeHust. KHCIOTHI 1 cou.

KonuyecTBo BemecTBa. Mok, ModsipHas macca. 3akoH ABorajapo. Mossipabiil 00bEM 1a30B. PacdyéTsl 1o
XUMUYECKUM YPABHEHHUSM.

dusnyeckure cBorcTBa BoAbl. Boaa kak pactBoputenb. PactBopsl. HacklllieHHbIE 1 HEHACHIIICHHBIE
pactBOpbl. PacTBOpUMOCTH BelecTB B Boje.MaccoBas 10Ji BEWIECTBA B PaCTBOpPE. XMMHUYECKHE CBOMCTBA
BoJbl. OcHOBaHuUsl. Posb pacTBOPOB B MPUPO/IE U B KU3HU YesoBeKa. KpyroBopoT Bobl B IPUPO/IE.
3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeaunenuil. Oxcuapl. Knaccuduxamms okcuaos: coneodpasyroliie
(ocHOBHBIE, KUCIOTHBIE, aM(OTEepHBIC) U HecoreoOpasytomie. HomeHkmaTypa okcuaoB (MexayHapOaHAS U
TpuBHaibHas). PU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHue okcumoB.

OcHoBanus. Kinaccudukaiust o0CHOBaHHI: MIETOUN U HEPACTBOpUMBIE OCHOBaHUs. HomeHkaTypa



OCHOBaHUM (MeXAyHapoHas ¥ TpuBUasibHas). Ousnueckre u XMMUYECKHUE CBOMCTBA OCHOBAHUU.
[Tonydyenune ocHOBaHMIA.

Kucnotsl. Knaccuduxanus kuciaor. Homenknatrypa Kucior (MeXaAyHapoHasi U TPUBUAJIbHAS ).
du3nYecKre U XuMU4Yeckue cpoiictBa kuciot. Psa aktuBHoctn metasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa comneit (MexayHapoiHasi ¥ TpuBHUaNbHAS ). DU3HMUECKUE M XUMUYECKHE CBOMCTBA
conent. [lonmyuenue comen.

I'enernyeckas CBA3b MEXKAY KIacCaMU HEOPraHMYECKUX COCJUHEHUM.

XUMUYECKUH DKCIIEPUMEHT: Ka4€CTBEHHOE OIPENEICHUE COACPKAHMS KUCIIOPOAA B BO3yX€E; NOJIyYEHHE,
cobupaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB KUCIIOPO/1a; HaOIr01eHUE B3aUMOAECHCTBHS BELLIECTB C
KHUCJIOPOAOM M YCJIOBUSI BOSHUKHOBEHUS M MPEKpaIIeHus TopeHus (1oxapa); 03HaKOMJIEHHE C 00pa3amMu
OKCHJIOB U OIMCAaHUE UX CBOICTB; MOIy4YeHHUE, COOMpaHKe, pPacliO3HaBaHUE U U3yUeHHE CBOMCTB BOOpOAA
(ropenmue); B3anmoierictere Boopoaa ¢ okcuaoM Menu(ll) (Bo3aMOXHO HCTIOTB30BaHUE BUCOMATEPHAIIOB);
HaOJI0IeHne 00pa3LioB BELECTB KOJIMYECTBOM | MOJIb; HCCIIEIOBaHIE OCOOCHHOCTEN paCTBOPEHHUS BEIIECTB
C pa3JINYHON PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON MacCOBOU JOJIEN
PacTBOPEHHOTO BEILLIECTBA; B3aUMOAECHCTBHE BO/IBI C METAJUIAMHU (HATPUEM U KaJIbLIUEM) (BO3ZMOMKHO
HCII0JIb30BaHNE BUEOMATEPHUAIIOB); ONPEEICHUE PACTBOPOB KUCIIOT U IIEJIOUEH C IOMOILBIO HHINKATOPOB;
UcclleIoBaHNE 00pa31|0B HEOPraHUYECKUX BEIECTB Pa3IMUHbIX KJIACCOB; HAOII0A€HNE U3MEHEHUS OKPACKU
MH/IMKATOPOB B PACTBOPAX KHUCJIOT M LIeJo4eil; n3ydyenue B3aumoaeiicteus okcuaa meau(ll) ¢ pacrsopom
CEPHOU KHUCIJIOTHI, KUCJIOT ¢ METaJUIAMM, PEAKLIUI HEUTPAIU3aLUH; II0JIyd€HHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METAJUIA JPYTUM U3 PacTBOpa COJIM; pPEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110

Teme«BakHeNme KJ1acChl HEOPraHMYECKUX COCTUHEHHIN.

Ilepuoguyecknii 3axoH u [lepuognyeckas cucrema xumudeckunx 3jiemeHToB /I. U. MenaesieeBa.
Crpoenne atoMoB. XuMH4ecKasi cB3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIIHU

[lepBble NOMBITKY KIaCCUPHUKAIIUN XUMUYECKUX 31€MEHTOB. [IoHsATHE O IpyNmax CXOAHBIX 3JIEMEHTOB
(11e710YHbIE U 1IEJI0YHO3EMEIIbHBIE METAJLIbI, FAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT
amM(oTepHbIe OKCHJIBI U TUAPOKCH/IBI.

Ilepnonnueckuii 3akoH. [leprnoanueckas cucrema xumMudeckux 3neMeHToB 1. M. Menneneesa.
Koportkonepuoanas u jiunHonepuotas ¢popmsl [leproandeckoil cuCTeMbl XMMHUUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Ileproasl u rpynmsl. @U3nyeckuii CMbICI IOPSAKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYIIIBI JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTponbl. CTpoeHHE 3IIEKTPOHHBIX 000JI0YeK

aToMOB nepBbIX 20 xuMHuueckux 31eMeHToB Ilepuonnueckoii cucremsl 1. . MenaeneeBa. XapakTepucTuka
XUMUYECKOI0 3JIEMEHTA 10 ero nojoxeHuro B llepuonudeckon cucreme . M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJNIMYECKUX CBOICTB M0 TpymmaM U nepuoaam. 3Hauenue [lepuoauueckoro 3axona u llepuonnueckoit
CUCTEMBI XMMHYECKUX JIEMEHTOB JJIs pa3BUTHs HayKu U npakTuku. /1. 1. MenneneeB — yuéHslii n
IPaKIaHWH.

Xumuueckas cBsi3b. KoBaneHTHas (moJsipHAast U HENOJISIPHAsl) CBSI3b. DJIEKTPOOTPHULIATEILHOCTh
XUMUYECKHX AJIEMEHTOB. MIOHHas CBS3b.

Crenens okucnenusi. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl okucnenus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIEPUMEHT: U3yUyeHUE 00Pa30B BEIIECTB METAJIJIOB U HEMETAIIJIOB; B3aUMOJIEHCTBUE
TUAPOKCHUIA IMHKA C PACTBOPAMHU KHUCIIOT U I1IEJI0YeH; TPOBEACHUE ONBITOB, UJLUTFOCTPUPYIOIINX
MIPUMEPbI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peaklnii (TOpeHre, peakliuy pa3iokKeHHs], COeIMHEHUS ).

MexnpeaMeTHbIE CBSI3H



Peanu3zanus MeXIpeAMETHBIX CBA3EH MPU U3yYEHUHN XUMHUH B 8 KJIaCCE OCYILIECTBIISIETCS YEPE3
HCII0JIb30BaHNE KaK O0IMX €CTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHATHUH, ABJISIOINXCS CUCTEMHBIMU JIJISI
OTJIEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3,
KJ1accupUKaIs, MEPUOANIHOCT, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJIETT,
SIBJICHHE.

®duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, ©30TOIIbI, paINOAKTUBHOCTD,
MOJICKYJIa, AJICKTPUIECKUI 3apsl, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3,
(bu3uYecKre BEIMYUHBI, IMHULIBI U3MEPEHHUsS, KOCMOC, TUTaHEThI, 3BE3/1b1, COJTHIIE.

buonorwus: porocunres, neixanue, ouocdepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbBIE TOPObI, OJIE3HbIE HCKOMAEMbIe, TOILIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKAas peakuus

[lepnonuueckuii 3akoH. [leproanueckas cuctema xumuueckux 3neMenToB /1. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS,
KaJblUA U UX COCIMHEHUI B COOTBETCTBHUHU C MOJIOKEHHUEM AJIEMEHTOB B [lepuoanyeckoii cucrteMe u
CTPOEHUEM UX ATOMOB.

CrpoeHue BemecTsa: BUAbl XMMUUECKON CBA3H. TUIBI KPUCTAIUIMUECKHUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUIA XMMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYEeCKUX BEIIECTB (MEXAyHapOo Has U TPUBHAIIbHAS).
XHAMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KJIaCcCaM HEOPraHUYECKUX COCIUHECHMI,
TCHETHYECKAs CBA3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanms XuMu4ecKnux peakiuii o pa3IUIHbIM IpHU3HAKaM (T10 YUCITy U COCTaBY YYaCTBYIOIIUX B
peaKIiM BEIIECTB, 110 TeIUIOBOMY 3((HeKTy, O U3MEHEHHIO CTENIeHe OKHCICHUS XUMUYECKHUX 2JIEMEHTOB,
110 00paTUMOCTH, 110 YYACTHIO KaTaau3aTropa). DK30- U SHAOTEPMUUECKUE PEeaKLUH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[TonsiTHE O CKOpPOCTH XUMUYECKOH peakiuu. [ToHATHE 00 00pATUMBIX B HEOOPATUMBIX XHMUYECKHX
peakuusx. [IoHATHE 0 TOMOTEHHBIX M T€TEPOTEHHBIX peakiusaX. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHUHU.
@DaKTOpPHI, BAUSIIONINE HA CKOPOCTh XUMUYECKON PEaKluy U MOJTOKEHHE XUMHUYECKOTO PAaBHOBECHS.

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, SJIEKTPOHHBIN 0ajaHC OKUCIUTEIFHO-BOCCTAHOBUTEIHHOM
peaxin. CocTaBiIeHUE YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH ¢ UCTIOIb30BAHUEM METOa
3JIEKTPOHHOTO OajaHca.

Teopust AIEKTPOTUTHUECKON AUCCOIUAINN. DIEKTPOIUTHI H He- 2NIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOIMAIINY BEUIECTB ¢ Pa3IMYHBIMU BUAAMH XUMUYECKOW CBA3U. CTENeHb TUCCOIHAIINH.
CusibHBIE U CJTa0bIe SJIEKTPOIUTHIL.

Peakiun noHHOTO OOMEHa. Y CIIOBUS POTEKAHUS PEAKIHii HOHHOTO 0OMEHa, MOJTHBIE M COKPAIIEHHBIC
HMOHHBIE YpaBHEeHHsI peakiuid. CBOICTBa KUCIIOT, OCHOBAHHI U COJIEH B CBETE MPEACTaBICHHI 00
ANEKTPONIUTHYECKON qucconnanuu. KadecTBeHHbIe peakiiny Ha HOHBL. [oHATHE O THAPONIH3E CONEH.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE C MOJENSIMU KPUCTAITMYECKUX PEeIIETOK HEOPTraHNUECKUX
BEIIIECTB — METAJUIOB U HEMETasuIoB (TpaduTa U aamasa), CJI0KHBIX BEIIECTB (XJIOpUaa HATPHUS ),
MCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT BO3JACHCTBHS Pa3IMUHBIX (PaKTOPOB;
WCCIICZIOBAHHUE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, POIIECCa AUCCOUAIIIMH KUCIIOT, MIEJI0YCH U coen
(BO3MOIKHO HCITOJIb30BAHHE BUICOMATEPHUAIIOR); IPOBEICHUE OTBITOB, HILTIOCTPUPYIOIINX TPU3HAKU
MPOTEKaHMs PEaKIMii HOHHOTO oOMeHa (00pa3oBaHKe 0Ca/IKa, BBIICIICHUE ra3a, 00pa30BaHUE BOJIbI); OIBITOB,



HWIUTIOCTPUPYIOIIUX IMTPUMEPHI OKUCIUTCIIbEHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I (ropeHHe, pPC€aKuru pa3IoKCHUA,
COGZ[I/IHGHI/ISI); pacno3HaBaHE€ HCOPraHMYCCKUX BCHICCTB C MOMOIINBIO KAYCCTBCHHBIX peaKIII/Iﬁ Ha NUOHBI,
PEIICHUC SKCIICPUMECHTAJIBHBIX 3a1a4.

Hemeranasl u ux COeMHECHU A

OOm1as xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEepHbIE CTETIEHN OKUCIICHHUS.
CrpoeHue u pu3ndecKue CBOMCTBA MPOCTHIX BEIIECTB — TraJIoT€HOB. XMMHUYECKHUE CBOMCTBA HAa IpUMEpe
xJiopa (B3aUMOJEHCTBUE C METAJUIAMU, HEMETAJIIIaMHU, Lies104aMu). Xi1opoBoaopoa. CosiHast KUCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJIy4eHUE, IPUMEHEHKE. [[elicTBUE XJ10pa U XJI0POBOAOPOIa HA OPraHU3M
yesioBeKa. BaxxHelue Xaopuasl M UX HAX0KJIEHUE B IIPUPOJIE.

O6mr1as xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETIEHU
OKHCIICHHS.

Ctpoenue u pu3nuecKkue cBONCTBA MPOCTHIX BEILECTB — KHUCIOPOAA U cepbl. AJUIOTPOINHBIE MOIU(PUKALIIH
KHCJIOpOAa U cepbl. XUMUYECKHE CBOWCTBA cepbl. CepoBOJOPOA, CTPOCHUE, (PU3HUECKIE U XUMUYECKUE
cBoiicTBa. OKCUIBI Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa, pU3NUECKUe U
XMMHUYECKHE CBOMCTBA (00I1IMe KaK MMPeICTaBUTEINs Kilacca KUCIIOT U cienupuieckue). XuMHUUecKue
peaxiuH, Jiexale B OCHOBE MPOMBIIIUIEHHOT'O crioco0a MmostydyeHus cepHoil kuciotsl. [lpumenenue. Conu
CEPHOM KUCIIOTHI, KaUeCTBEHHAsl peaklus Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ CoOeIMHEHUN B IPUPO/IE.

XUMUYECKOE 3arpsiI3HEHUE OKPYKAIOLIEN CPeibl COEIMHEHUSAMHU Cepbl (KUCIOTHBIE 10K/IU, 3arps3HEHNE
BO3J/IyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mas xapakrepucTika 371eMeHToB V A-rpynibsl. OcOOEHHOCTH CTPOCHHS ATOMOB, XapaKTepHbIE CTEIICHH
OKHCJICHHUS.

A30T, pacipocTpaHeHue B pupoje, pu3ndeckre U XuMuueckue cBoiictsa. KpyroBopot azora B mpupo/ie.
AmMHuak, ero GU3NUEcKre U XMMUYECKHE CBOWMCTBA, MOJydyeHHe U npuMeHnenue. Cor aMMOHUS, UX
¢bu3nyeckre U XUMHUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHUS. A30THas
KHCJIOTa, €€ MoslydyeHue, GU3n4ecKue 1 XMMUUYECKUe CBOMCTBA (00IMe KaK MpeICcTaBUTeNsl KJlacca KUCIIOT U
cnenupuyeckne). Microap30BaHNEe HUTPATOB U COJIEH aMMOHUS B KQUECTBE MUHEPAIBHBIX YIOOPCHHH.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COSTMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUC
BO3/1yXa, OYBbI U BOJJOEMOB).

docdop, ammorpornHbie Mmoaudukanuu Gocdopa, puzndeckre 1 XuMuueckue cBoicTra. OKcu
dbocdhopa(V) u pochopnas kuciora, puznuecKrue 1 XUMHIECKUE CBOMCTBA, oyueHue. Vcronp3oBanue
(dhochaToB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 351eMeHTOB |V A-rpymibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETIEHU
OKUCJICHHUS.

Yriepos, alutoTponHbIe MOAU(DUKAIIH, PAaCIPOCTPAaHEHHE B IPUPOJIC, PU3HUSCKUE M XUMUICCKHE
cBoiictBa. Axncopbuus. Kpyrosopor yriaepoaa B npupojae. OKCHIIBI yriaepoaa, uX Gu3ndeckne u XUMHYECKUe
CBOICTBa, ICHCTBUE HA KUBBIC OPraHU3MBI, IOTyUYEHUE U PUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriaepoaa(lV); runoresa riaodanbHOTO MOTEIICHHS KIIMMATa; MTAPHUKOBBIHA 3 (DEKT.
YronpHast KUCJIOTa U €€ CONU, UX (PU3NYECKUE U XMMHYECKHE CBONCTBA, MMOyYCHHUE U TIPUMEHEHUE.
KauecTtBenHnas peakius Ha kapOoHaT-HOHBL. Vcnons3oBaHue KapOOHATOB B OBITY, METUIIMHE,

MMPOMBIINIJICHHOCTH U CCJILCKOM XO03SMCTBE.

HepBOHa‘IaJ'IBHBIC MIOHATHS 00 OpraHn4YCCKHX BCIICCTBAX KAK O COCAMHCHUAX YIJICpOda (MeTaH, 9TaH,
OTWJICH, alICTHUIICH, 3TAHOJI, INNIMICPUH, YKCYCHAA KI/ICJ'IOTa). HX cocTaB M XUMHUYECKOE CTPOCHUC. Ilonsarue o
OMOJIOTHMYECKU BasKHBIX BCIICCTBAX: JXUPaAX, Gemcax, yrijieBoaax — U UX POJIU B KU3HU YCIIOBCKA.

MaTepHam)Hoe CAUHCTBO OPraHUYCCKUX U HCOPraHNMYCCKUX COC[[PIHGHHﬁ.

Kpemuuii, ero ¢puznyeckre 1 XUMHUECKUE CBOIMCTBA, OTy4YeHUE U TpuMeHeHne. CoeTMHeHNsI KPEMHUS B
npupoae. O6mue npencrasienus 00 okcuae kpeMuusi(1V) u kpemuueBoit kucinore. CUIMKaAThI, UX



WCIIOJIb30BaHUE B OBITY, MEIUIIMHE, TIPOMBIIIUICHHOCTH. BaxXHEeHIIIne CTPOUTENLHBIC MaTEPHAIIBI: KEpAMHUKA,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiieMbl 6e30macHOr0 UCTOIE30BaHUS CTPOUTEIHLHBIX MATEPHAIIOB
B IIOBCETHEBHOM KU3HU.

XUMHUYECKUH SKCIIEPUMEHT: U3yuyeHUE 00pa3[0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COISTHON KHUCIIOTHI,
IIPOBE/ICHNE KaUEeCTBEHHBIX peakLUil Ha XJIOPUI-UOHBI U HAOJI0CHUE IPU3HAKOB UX NPOTEKAHUs; OIBITHI,
oTpakaromye pU3nIecKre 1 XMMUYECKHe CBOWCTBA raJlOr€HOB U MX COEAMHEHUH (BO3MOXKHO HCIIOIB30BaHHE
BUJIEOMAaTEpPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3IiaMy XJIOPHUIOB (TaJOreHUIOB); O3HAKOMIIEHHE ¢ 00pa3aMu
Cephl U €€ COETUHEHUSAMU (BO3MOYKHO UCIOIB30BaHUE BUICOMATEPUAIIOB); HAOIIOACHUE ITpoLecca
o0yIJIMBaHUs caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHONW CEPHOM KUCIIOTHI; U3yYEeHHE XUMUYECKUX
CBOWCTB pa30aBI€HHON CEpHON KUCIIOTHI, IPOBEACHNE KAUeCTBEHHOH peakiuy Ha cylb(haT-uoH U
HaOJI0IeHNe TpU3HaKa e€ MPOTeKaH!s; 03HAKOMJICHHE ¢ (PU3MYECKUMHU CBOMCTBAMU a30Ta, pocdopa u ux
COEJMHEHUH (BO3MOXKHO UCIIOJIb30BaHUE BUAEOMATEPHATIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX
yI0OpeHUi; ody4YeHue, cCoOupaHue, paclo3HaBaHUe U U3YyYEHUE CBOMCTB aMMHAaKa; IPOBECHHE
KayeCTBEHHBIX peakIMii Ha MIOH aMMOHHUSA U (pochaT-nOH U U3yUEeHHE IPU3HAKOB UX NPOTEKAHUS,
B3aMMO/IEHCTBHE KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOYKHO MCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); U3yYCHHE MOJIENIel KPUCTAIUTMYECKUX PEeHIETOK anmasa, rpaduta, QpyuiepeHa;
03HaKOMJIEHHE C IPOIIECCOM a/ICOPOLIMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YyCTPOWCTBOM
IIPOTUBOTIa3a; MoJIydYeHue, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKUCIIOT0 ra3a; IpoBeIeHUEe
KayeCTBEHHBIX peaki1ii Ha KapOOHaT- M CUIMKAT-MOHBI U U3yYEeHHE IIPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJICHHE C TIPOAYKLMEN CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHUE KCIIEPUMEHTAJIBHBIX 33724 110

TeMe«BakHenle HeMeTaUIbl U UX COETUHEHUS Y.

MeTasiibl M HX COCIMHCHUA

OO61as xapaKTepUCTHKA XUMUYECKUX FJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux 3nemenToB Jl. . MenzeneeBa u ctpoenus aromoB. CTpoeHue
MeTaju1oB. MeTrajuindeckas CBsA3b U METAJUIMYECKAss KPUCTAJUIMYECKas pelI€TKa. DIEKTPOXUMUYECKUN Psift
HanpsDKEHUH MeTautoB. PU3HUECKUE U XUMUYECKHE CBOWCTBA MeTaiioB. OO1IHe crioco0bl MOTy4YeHUs
MeTa/u1oB. [IoHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. Criassl (CTaib,
YYT'YH, JIOPATIOMUHAN, OpOH3a) U X IPUMEHEHUE B OBITY U IPOMBIIUICHHOCTH.

[Ilenounsie MeTauibl: IoNIO)KeHUE B [lepuoanueckon cucreme xumnueckux 3semeHToB 1. . Menneneesa;
CTpOEHHE UX aTOMOB; HaXOXKJIeHue B nmpupoze. Puznyeckrue 1 XUMUYECKUE CBOMCTBA (Ha IpUMepe HATpUs U
kanusi). OKCUIBI ¥ TUAPOKCUABI HATPUS U Kanusd. [[puMeHeHune meaoyHbIX METaJUIOB U MX COCIMHEHUH.

[[{ennoyHO3€eMENBHBIE METAJIIBI MATHUN U KaJbLIUM: TTONI0KeHUE B [lepnoanueckoil cucreMe XUMHYECKUX
aneMmeHToB JI. 1. MenzeneeBa; CTpOCHUE UX aTOMOB; HaX0XkJAeHUE B MpHupoje. PU3N4ecKre 1 XUMUYECKUe
CBOICTBa MarHus M Kanblivd. BaxxHeiume coequuenus kanbuus (OKCUA, THIPOKCH, coin). JKECTKOCTD
BOJIBI ¥ CTIOCOOBI €€ yCTpaHEeHMUS.

Antomunuii: nonoxxenue B Ilepnonnueckoil cucreme xumuueckux 3nemeHToB 1. . Menaeneena;
CTPOEHHE aTOMa; HaxOoXJeHue B npupojie. Dusndyeckne u XUMUIECKHUE CBOWCTBA alfOMUHUS. AMGBOTEpHbBIE
CBOMCTBA OKCHaa U TUAPOKCHUIA AJIFOMUHMUS.

JKeneso: nmonoxenue B [lepnonnueckoit cucreme xuMuueckux aiuemeHToB J[. M. Menneneesa; crpoeHue
aTOMa; HaXOXICHHUE B ITPUPO/IC. duznyeckne U XUMHUYECKHE CBOMCTBA JKee3a. OKCI/II[BI, TUAPOKCHUBI U COJTN
xene3a(ll) u xxenesza(lll), ux cocras, CBOMCTBA U TOJIyUYCHHE.

XUMUYECKUH SKCIEPUMEHT: O3HAKOMJIIEHUE C 00pa3llaMHi METAJJIOB U CILIABOB, UX PU3UYECKUMU
CBOMCTBaMHM; U3yUYCHHUE PE3YJIHTATOB KOPPO3UU METAIIIOB (BO3MOKHO UCIOJIb30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOICHCTBHUS OKCHU/IA KANBIUS M HATPHS C BOJOM (BO3MOKHO HCIIOJIb30BAHKE
BHJIEOMATEPHUAJIOB); UCCIIECOBAHNE CBOMCTB KECTKOM BOJIBI; MTPOIIECCa TOPEHUS Keje3a B KHUCIOPOIe
(BO3MOKHO HCITIOJIb30BaHKE BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIUN HA HOHBI



(MarHus, KanbIys, aTroMuHus, KA, xkeneza(ll) u sxxenesa(lll), menu(ll)); HabnroneHue u onvucanue
MPOLIECCOB OKPAILIMBAHUS TUIAMEHU MOHAMM HATPUSL, KU U KaldblUs (BO3MOMXKHO UCIIOJIb30BAHKE
BUJICOMATEPHUANIOB); Hcclie0BaHne aM(pOTEPHBIX CBOWCTB IT'MIPOKCH/IAa ATFOMUHUS U THAPOKCUIA LIMHKA;
penieHne YKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelme MeTamibl ¥ X COSIUHEHUS.

XuMusl 4 OKPYKAKIIAA cpeaa

HoBble MaTepuaisl 1 TeXHOJOTMU. BelecTBa 1 MaTepuaibl B HOBCETHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe UCIoIb30BaHUE BEIIECTB U XUMUYIECKUX peakiuii B ObITy. [lepBas momois npu
XUMHUYECKHUX 0KOrax U OTpaBieHUsIX. OCHOBBI 9KOJIOTHYECKON IPAMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE
OKpY>Karoleu cpeinl (rpeaesibHast nonyctumas Konuentpamus semects — [1JIK). Pons xumuu B pemennn
9KOJIOTUYECKHX MTPOOJIEM.

[TpupoaHbIe NCTOYHUKH YIIIEBOAOPOAOB (YToJb, IPUPOIHBINA Ta3, HE(Th), MPOIYKTHI HX MEPepadOTKH, HX
POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH.

XUMHUYECKUH SKCTICPUMEHT: H3y4eHUE 00Pa3I[0B MATEPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, TTOJIMMEPHBIS
MaTepualbl).

MesknpeamMeTHbIe CBS3U

Peanu3zanus MeXIpeAMETHBIX CBA3EH MPU U3yYEHUH XUMHUH B 9 KJ1acce OCYILIECTBIISIETCS Yepe3
UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHIA, TaK U TOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJIS
OTJIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI0 KA. Peanmn3anns MeXIpeIMETHBIX CBA3EH IPU U3y4YECHUU
XMMHUU B 9 KJ1acce OCYyIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
MOHSITHM, ABISAIOIUXCA CUCTEMHBIMU Il OTEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJTIN3, CUHTE3,
KJ1accupuKaIs, IepuoAUIHOCT, HAOIIOICHUE, SKCTIEPUMEHT, MOJCITUPOBAHNE, U3MEPEHHE, MOJICITb,
SIBJICHUE, TTAPHUKOBBIHA A (PEKT, TEXHOIOTHS, MaTePHAITBI.

duznka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI, paITNOAKTUBHOCTD,
MOJIEKYJIa, ANEKTPUIECKUH 3apsil, TPOBOJAHUKH, TOTYIIPOBOTHUKU, TUIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO,
Te0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAINTUYECKAs PEIIETKA,
CIUTaBbI, PU3NICCKUE BEIIMYUHBI, CIMHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/IbI,
CounHize.

buonorus: porocuntes, npixanue, Onochepa, IKOCUCTEMa, MUHEPATBHBIE YI0OPEHHUS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbBIE BELECTBA.

['eorpacdus: atmochepa, rugpocdepa, MUHEpaIbl, TOPHBIE IOPOIBI, TIOJE3HBIE UCKOMIAEMbIC, TOILIHBO,
BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

N3yuenne xumMuu B 8-9 Kiacce HampaBiIeHO Ha JOCTHKEHUE 00YYatOIUMKCS TUYHOCTHBIX,
MeETalpeIMETHBIX U ITPEIMETHBIX PE3YJIbTATOB OCBOEHUS yUEOHOIO IIpEeIMETa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNIBTaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOTO O0IIETO 00pa30BaHMUs JOCTUTAIOTCS B XOIE
00yuYeHHUs] XMMUH B €IMHCTBE YYeOHOM M BOCIIUTATENIBHO AesTebHOCTH OpraHu3aliii B COOTBETCTBUH C
TpagUuIIMOHHBIMHA pOCCHﬁCKHMH CONMOKYJIBbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, ITPUHATHIMUA
B 00IIECTBE NMPAaBUIIAMH ¥ HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT IPOIEcCaM CaMOIIO3HAHUS, CAMOPa3BUTHS
Y COIMANTU3AIIUH 00YUYaIOIIUXCS.

JInaHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UUCJIE B YACTH:

IMaTpuoTHYeCKOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACJIEAHIO,
MMOHUMAHUS 3HAYCHUSI XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO 00111eCTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOM MH(POPMAIUEH 0 ePEOBBIX JOCTIKEHUSIX U OTKPBITHSIX MUPOBOI M OTE€UECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOICTBE MHpa U 00IIECTBa;

I'pa:xknanckoro BocnuTaHus

2) NpeACTaBJICHUA O CONHUAJIBHBIX HOpMaxX M NpaBujiaX MCKINYHOCTHBIX OTHOLIIECHUU B KOJIJICKTUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIEI0BATEIIBCKOM, TBOPUECKOM 1
JIPYTUX BUAAX AESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM EATEILHOCTH MPHU BHITOJIHEHUN
y‘I€6HBIX, IMMO3HABATCJIIbHBIX 3a4a4, BBIIMTOJHCHUN XUMHUYCCKHUX OKCIICPUMEHTOB, CO3JaHUN y‘I€6HLIX ITIPOCKTOB,
CTPEMIJICHUA K B3aMMOIIOHUMAaHWIO U B3aMMOIIOMOIIIHU B ITPOLECCE STOH y’—IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJAEHUE U OCTYIIKH CBOUX TOBAPHILEH C MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHUA

3) MUPOBO33pEHYECKUX MPEICTABICHHM O BEIIECTBE U XUMUYECKOM PEaKkIliu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISIOLUIMX OCHOBY JUIsl IOHUMaHUsI CYIIHOCTH Hay4HOMH
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MIPUPO/IbI, B3aUMOCBSI3AX
YeJI0BeKa C MPUPOTHON CPello, O pOJIM XUMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJTYY€HHE HOBBIX 3HAHUI 110 XUMHUU, HEOOXOUMBIX JIJIS
00BSICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

5) no3HaBaTeNbHOM, NH()OPMALIMOHHON U YUTATEIbCKON KYJIBTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThl ¢ yUeOHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPATypPOH, JOCTYITHBIMU TEXHUUYECKUMHU
cpelcTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K 00y4EeHHUIO U MO3HAHMIO, JTF0003HATETbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHUIO, MPOSKTHON M UCCIIE0BATENILCKOM eI TETLHOCTH, K OCO3HAHHOMY BBIOODY

HaIPaBJIEHHOCTH U YPOBHsI 00y4YeHUsI B lajbHENIIEeM;

@opMuUpOBaHHSA KYJIBTYPHI 310POBbS

7) OCO3HaHUA HCHHOCTHU JXU3HU, OTBCTCTBCHHOI'O OTHOLICHUS K CBOCMY 3J0POBbIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 KU3HHU, OCO3HAHMS TIOCJICACTBII Y HEMPUSITUS BPEIAHBIX MIPUBBIYEK (YHOTpEOICHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEeHHUs1), HEOOXOAMMOCTH COOIIIOICHHS TPABUII O€30MMaCHOCTH MPH 00paIeHHH C
XMMHUYECKIMH BEIIECTBAMH B OBITY M PEabHON JKU3HH;

TpynoBoro BocnuTanus
8) uHTEepeca K MPaKTUYECKOMY U3YUEHHUI0 MpodeccHii U Tpya pa3IuyHOro pojia, yBaKEHUE K TPYLY U



pe3yibTaTam TPYAOBOU JEATeTbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BHIOOpA MHIUBUIYAIbHOM TPAEKTOPUH MPOAOKEHUS 00pa30BaHus C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH; yCTIEIITHON
npoecCuOHANBHOM IeATETPHOCTH M PAa3BUTHSI HEOOXOUMBIX YMEHUI; TOTOBHOCTh aIallTUPOBATLCS B
npodeccuoHanbHON cpere;

IKOJI0TrN4eCKOro BOCIIUTAHUSA

9) AKOJOTHYECKH 11€71eCO00pa3HOr0 OTHOILICHUS K PUPOJIC KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMSI, TOHUMAHUS LIEHHOCTH 3/I0pOBOr0 U 6e30macHoro odpasa >kU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0POBbIO, OCO3HAHHSI IEHHOCTH COOIIOIEHUS
IpaBWJ1 O€30I1aCHOT0 NOBEICHUS IPU padoTe ¢ BELIECTBAMM, a TAKXKE B CUTYallUsAX, YIPOXKAIOILUX 3710POBBIO
W SKU3HM JTIOJCH;

10) ciocoOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4YaeMble MIPH U3YyUYCHUH XUMUH, JUIsl pEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY>Karollel NpUPOJHON CPENOH, TOBBIIIEHUS YPOBHS dKOJIOTMYECKON KYJIbTYpPbl, OCOZHAHUS
rJ100aTBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeil X PELICHHUS MMOCPEICTBOM METOIOB XMMuUH; 11)
9KOJIOTHYECKOT0 MBILIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B TIO3HABATEIbHOM, KOMMYHUKATUBHOU U

COLIMAJIbHOU ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIAEISAIOT 3HAUUMBIE JUTsl POPMUPOBAHUS MUPOBO33PEHHUS
oO0IIeHayYHbIe TOHATHS (3aKOH, TEOpHUs, IPUHLIUII, TUTIOTe3a, (PaKT, cucTeMa, mporecce, SKCIePUMEHT U Ap.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEeIMETaxX U MO3BOJIAIOT HA OCHOBE 3HAHUH U3
9THUX NMPEeAMETOB (HOPMUPOBATH MIPEACTABICHHUE O LEJIOCTHOM HAyYHON KapTUHE MUPA, U YHUBEPCAJIbHbIE
yueOHbIe JeicTBUS (T03HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOPbIE 00ECTIEUUBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITETIbHOMY INIAHUPOBAHMIO U OCYILIECTBICHUIO YUeOHOMH
NESITEIIbHOCTH.

MeTaHpeI{MCTHHC PE3YJIbTAaTbl OCBOCHU OGp&SOBaTCHBHOﬁ MporpamMmsal 110 XUMHUH OTPAKAKOT OBJIAACHUC
YHHUBCPCAJIIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH JJOrHYecCKHMH el CTBHIMHA

1) yMeHreM uCnob30BaTh NPUEMBI IOTUYECKOTO MBIIIEHUS IPU OCBOCHUHU 3HAHUI: paCKpbIBaTh CMBICI
XUMHUYECKHUX TOHATUH (BBIACNATH X XapaKTepHbIE MPU3HAKH, YCTaHABINBATh B3aUMOCBS3b C IPYTUMU
MTOHSATHUSMH ), UCTIOJIH30BATh MTOHATHUS TSI OOBSICHEHUS OT/ICIIBHBIX (JaKTOB U SBJICHUI; BRIOUPATh OCHOBAHHUS
Y KPUTEPUU ISl KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUil; yCTaHABIUBATh IPUUUHHO-
CJICACTBCHHBIC CBSI3U MC)KI[y 06’b€KTaMI/I HSYqGHHSI; CTpOI/ITL JIOTUYCCKHUEC paccymneHI/m (I/IHI[yKTI/IBHI:Ie,
L[CI[}/KTI/IBHBIG, 110 aHaHOFI/II’I); JA€JaTh BbIBOABI U 3aKJIIOUYCHU A,

2) yMEHUEM MPUMEHSATH B MPOIECCE MTO3HAHUS MOHATHSI (PEAMETHBIE U METAPEIMETHBIE),
CUMBOIIMYECKHUE (3HAKOBBIE) MOJIENIH, UCTIOTIb3yeMbIE B XUMUU, TIPE0OPA30BHIBATH ITUPOKO MPUMEHSIEMBIE B
XMMHUU MOJICTIbHBIE MPEICTABICHUS — XUMHUUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHYecKas popmyia u
ypaBHCHI/IG XHMH‘IGCKOFI peaKI_[I/II/I —_— HpI/I peIHeHI/II/I y‘-Ie6HO-HO3HaBaT€JIBHBIX 3aja4d, C y‘-IéTOM 9TUX
MOICJIIBbHBIX HpCILCTaBJ'ICHI/Iﬁ BBISIBJISITH U xapaKTemeBaTL CyIIIeCTBeHHBIe HpI/ISHaKI/I I/I3yqaeMI>IX
00BEKTOB— XMMHUYECKUX BEIIECTB U XMMHYECKUX PEAKIUi; BBISBIISATH O0IIHNE 3aKOHOMEPHOCTH, TPUUUHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTHUBOPEYUS B U3yUaEMBbIX IMIPOLIECCaxX U ABJICHUSX; PEUIaraTb KpUTEPUH IS
BBISIBIICHUS TUX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIL; CAMOCTOSITEILHO BBIOMPATh CIIOCO0 pelIeHus: yaeOHOH
3a/1a4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BbIOUpaTh Hanbosee NOAXOASIIUN C YIETOM

CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

Bba30BbLIMH HCCI€10BATEILCKHMH JeHCTBHSIMHA



3) YMCHHUEM UCIIOJIB30BATh MOCTABJICHHBLIC BOIMIPOCHI B KAYECCTBC MHCTPYMCHTA IMO3HAHUS, @ TAKIKC B
Ka4eCTBE OCHOBBI JUIsl (JOPMUPOBAHUS THUIIOTE3bI IO TIPOBEPKE MPABIIIBHOCTH BHICKA3bIBAEMBIX CY)KICHUIA;

4) mpuoOpeTeHue OMbITa MO IJIAHUPOBAHUIO, OPIraHU3AIMH U ITPOBEJICHUIO YYEHUUYECKUX IKCIIEPUMEHTOB:
yMeHHue Ha0JII0IaTh 3a XOA0M MPOLIecca, CAMOCTOSATENIbHO IPOTHO3UPOBATh €r0 pe3ybTat, OpPMYINpPOBATh
O606HIGHI/I$I W BBIBOJIBI ITO pE3yJIbTaTaM HpOBe}IéHHOFO OIIbITa, UCCIICAOBAHMsI, COCTABJISTH OTYET O
npojieIaHHoM padoTe;

Padoroii c undopmanuei

5) yMeHueM BbIOHpaTh, aHATU3UPOBATH M HHTEPIPETUPOBATH NHPOPMAIUIO PA3THMYHBIX BUAOB U HOpM
MIPEICTABICHUSI, TOJIy9aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEpATypa XUMUIECKOTO
coJiep>KaHus, CIIPaBOYHBIE TTOCOOUS, pecypchl IHTepHEeTa); KpUTHYECKH OIICHUBAThH IPOTHBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;

6) yMEHHEM MPUMEHATDH Pa3IMYHbIe METO/IbI U 3aPOCHI PU OUCKe U 0TOOpe nH(pOpMaLUU 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX TSI BHITOTHEHUS Y4eOHBIX U TIO3HABATENBHBIX 33]1a4 OTIpe
-IeNE€HHOTrO TUITIA; TPUOOPETEHNE OMBITA B 00JIACTH UCIIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT M, OBJIaJICHUE KyIbTypO aKTHBHOTO UCITOJIb30BAHUS PA3TUYHBIX TTIOMCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BBIOMPATH ONTUMATBHYIO (pOpMY TIpeicTaBICHHSI HHPOPMAIIH U WILTIOCTPHPOBATH
pelIaeMble 3a1a4u HECIIOKHBIMHU CXEMaMu, TuarpaMMamMu, IpyruMu popmamu rpauku 1 ux
KOMOHWHALIMSIMH,

7) yMEHHEM UCTIONB30BaTh M aHAJTM3UPOBAThH B TIPOIECCE YIEOHOU U UCCIIEIOBATENILCKOM eI TeTbHOCTH
WH(OPMAIIHIO O BIUSHUU TPOMBIIUICHHOCTH, CETLCKOTO XO351CTBA U TPAHCTIOPTA HA COCTOSTHUE
OKpY>Karollel MPUPOTHON CPEJIbL;

YHuBepcaTbHBIMH KOMMYHUKATHBHBIMH AeiiCTBHAMH

8) yMeHueM 3aaBaTh BOIPOCH (B XO/I€ IMAJIOTa /WU TUCKYCCUH) TIO CYLIECTBY 00CYKIaeMOi TeMBI,
(bopMyIHpPOBaTH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOHEHUS TPEITIOKEHHOH 3a/1a4H;

9) mpuoOpeTeHre OIbITa MPE3CHTAIIMN PE3yJIbTATOB BHITOTHEHHS XUMHYECKOTO IKCTIEPUMEHTA
(1abopaTopHOTO OMBITA, TAOOPATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOWCTB BEIIECTB, YUeOHOTO MIPOEKTA);

10) 3auHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMMU IIO3HABATEIbHON U UCCIIEJOBATEIILCKON
JESATEIBHOCTH NPHU PEIICHUN BO3HUKAIONMX MTPOOJIeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB U COTIACOBAHUS
no3uuui (00cyxaeHus, 0OMeH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPJMHALIUS COBMECTHBIX ACHCTBUI,
OIpeICTICHUE KPUTEPHEB 110 OIICHKE KaueCcTBa BBIMIOJIHEHHOW paOOTHI U JIp.);

YHuBepcaibHbIMU PeryJasiTHBHbIMU AeHCTBUAMU

11) ymeHHEeM caMOCTOSITENIEHO OMPEIENIATh LENU JeSTEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATH U NMPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESATEIBHOCTD, BRIOMpPATh Hauboee
3¢ heKTHBHBIE CTIOCOOBI pelICHHs YIeOHBIX U TIO3HABATEIHHBIX 33]1a4, CAMOCTOSTSIILHO COCTABIIATH WITH
KOPPEKTUPOBATh NPEJIOKEHHBIN aIrOPUTM I€UCTBUI MPU BBIITOJIHEHUH 3aJaHUI C YUYETOM MOIYyYEHUS
HOBBIX 3HAHHUHU 06 HU3Yy4aCMbIX O6’bCKTaX — BCIHICCTBAX U PCAKIHAX; OUCHUBATH COOTBCTCTBUC ITOJYUYCHHOT'O
pe3yabTaTa 3asiBICHHON LIEJIH;

12) ymeHHeM HCTIONb30BaTh U aHATM3UPOBATH KOHTEKCTHI, PEJiaracMble B YCJIOBUH 3a1aHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3ysIbTaTOB [0 OCBOCHUIO 0053aTENILHOTO CO/IEPKAHUS, YCTAHOBIIEHHOTO JAHHOM
MIpUMEpPHOH paboyeil mporpaMMon, BEIIEIAIOT: OCBOCHHBIE O0yUYaIOIUMUCS HAyYHbIC 3HAHUS, YMEHUS U
CroCcoObI IEUCTBUH, cieliupUIECKHe IS MPEIMETHON 00J1acTH «XHUMHUS», BUIBI ACSITETHHOCTH 10
MOJIYYEHHUIO HOBOT'O 3HAHMS, €T0 WHTEPIIPETAIINH, IPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYyalHsX.



[IpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTDH y 00YUAIOIIMXCS CIEAYIOINUX YMEHH:

8 KVIACC

1) packpvisame cmoblei OCHOBHBIX XUMHYCCKHX TIOHSATHIA: aTOM, MOJICKYJIa, XAMHUYCCKUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CII0’KHOE BEIIECTBO, CMECh (OAHOPOIHASI M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBas J0JIs
XUMHUYECKOT'0 JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCU/I, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTETICHb OKUCIICHHS, XUMUYECKas peaklys, KiacCupUKaIus peakiii: peakun
COEJIMHEHUS, PEAKIIUU PA3I0KECHUS, PEAKINH 3aMEIIeHHUs, PeaKIIMi 00OMEHa, 9K30- M SHAOTEPMHUUECKHE
peakuuu; TeroBoi A3 (HEeKT peakuuu; SApo aTomMa, dJICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAIh, PAJHYC
aToMa, XMMHUYEeCKasi CBA3b, MOJISIPHAsl U HEMOJIApHAasl KOBAJICHTHAsI CBSI3b, HIOHHAS CBsI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 1071 BellecTBa (IIPOLIEHTHAS KOHIICHTPAIINS ) B PACTBOPE;

2) unmoCcmpupo6ams B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITHN (CM. I1. 1) ¥ MPUMEHATH 3TH MOHITHS
TIPU OTMCAHUH BEIIECTB M MX MPEBPAICHUI;

3) ucnoavzosams XUMUYECKYIO CHMBOJIUKY JIJISl COCTaBJICHHS (JOPMYIT BELIECTB M YPABHEHUH XUMHUUECKUX
pEaKIINiA;

4) onpedensims BaJIEHTHOCTh ATOMOB SJIEMEHTOB B OMHAPHBIX COSTUHEHHUSX; CTEIICHb OKUCIICHHS
AJIEMEHTOB B OMHAPHBIX COSIMHEHUSX; TPUHAIC)KHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCYy COSAMHEHHIA 10
(dhopMynaM; BUJ XUMUYECKOH CBsI3U (KOBAJICHTHAS ¥ MIOHHAS) B HEOPTaHMYECKUX COSTUHEHHUSIX;

5) packpwisame cmuica Tlepuoanyeckoro 3akona J1. M. MenaeneeBa: 1eMOHCTPUPOBATH IIOHMMAaHNE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuoguueckoit
CHCTEME; 3aKOHOB COXPaHEHUSI MaCChI BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUCHUS,
3aKOHa ABOTaJIpo; OMHUCHIBAThH U XapaKTepu30BaTh TabanuHyto ¢popmy Ilepuonndeckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATUA «rj1aBHas noArpymnmna (A-rpymnmna)» u «mnobouynas noarpymnmna (b-
TpyMIma)», Majble U OONbIINE ePUO/Ibl; COOTHOCUTH 0003HAUCHHs, KOTOPBIE UMEIOTCS B TaOJIHIIe
«Ilepuognueckas cucrema XxuMuueckux nemeHToB J[. . MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB | 3aps[ sApa, 00IIee YHCIOo SJIEKTPOHOB U
pacrpeziesieHle X Mo 3JIECKTPOHHBIM CIIOSIM);

6) rraccuguyuposames XUMUYECKUE dJICMEHTBI; HCOPTaHUYECKUE BEIICCTBA; XMMUYECKHUE PEaKIuu (110
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3P PeKTyY);

7) xapakmepuzoeams (OnuUCvI6aMs) OOIIME XUMHUYSCKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MIOATBEPK/1ast ONMCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOINX XUMUUECKUX PEAKIU;

8) mpoenosuposams CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT UX KQYE€CTBEHHOI'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B pa3IMUHbIX YCIOBHSIX;

9) ewbiyuCIIMG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTIO
XUMHYECKOTO DJIEMEHTA 10 (hOpMyJie COeTUHEHUS; MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€ThI 10 YPAaBHEHHUIO XMMHYECKOMN peaKIuu;

10) npumensimo OCHOBHBIE ONIEPAIIUH MBICTUTEIBHOMN EATSIILHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHHUE,
000011eHue, cUCTEMaTH3aUIO, KiIacCU(PUKAIIHIO, BbISIBICHHE PUYUHHO-CIIEICTBEHHBIX CBSI3eH — AJIs
W3Yy4YEHUs] CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
Ha0I0IeHne, U3MEPEHUe, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH );

11) credoseams mpaBuIaM MOTb30BAHUSA XUMHUYECKOH MOCYI0H M JTaOOPaTOPHBIM 000PYIOBAHUEM, & TAKKE
MpaBuJiaM 0OpaIIeHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH T10 BBITTOJIIHEHUIO TaOOPATOPHBIX
XUMHYECKHX OIBITOB O MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOA M KHCIOPO/a),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEACIIEHHON MaCCOBOM J10J1€i paCTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U
MPOBOJIUTH XUMHUYECKHUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCJIOT C TOMOIIBIO



MHAMKATOPOB (JaKkMyc, heHondranent, METUIOPaHX U Jp.).

9 KJIACC

1) packpwisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHN: XUMUYECKHUI SJIEMECHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb, AEKTPOOTPUIATENLHOCTD, CTENICHb
OKHCJICHHUS, XUMUYECKasl PeaKIsi, XuMU4ecKasi CBs3b, TEIIOBOU 3 (HEKT peakuu, MOJb, MOJIIPHBIA 00BEM,
PacTBOP; AJIEKTPOIIUTHI, HEAIEKTPOIUTHI, DNIEKTPOIUTHUECKAS TUCCOIMALINS, PEAKIIMM HOHHOTO OOMEHa,
KaTajau3aTop, XMMHUYEeCKOe paBHOBECHE, 00paTUMbIe U HEOOpaTUMbIE PEaKIIMH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHUE, aJNIOTPOIIHUS,
aM(pOTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHAS, METAJUIMYECKas ), KPUCTAITUIECKas peniéTka,
KOpPO3Usl METAJUIOB, CIJIABbI; CKOPOCTh XMMUYECKOHN pEeaKIIUU, IPEIETbHO I0MYCTUMAask KOHLIEHTPpaLUs
(I1IK) BewiecTna;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITHH (CM. I1. 1) ¥ MPUMEHATH 3TH MOHITHS
TIPU OTMCAHUH BEIICCTB M MX MPEBPAICHUI;

3) ucnoavzosams XUMUYECKYIO CHMBOJIUKY JIJISl COCTaBJICHHS (JOPMYJT BELIECTB M YPABHEHUH XUMHUUECKUX
pEaKIINii;

4) onpedensimb BaJICHTHOCTb U CTEIICHb OKUCIICHHSI XUMHUYCCKUX DJIEMEHTOB B COCTUHCHUSAX PA3IMYHOTO
COCTaBa; MPUHAIJIC)KHOCTH BEIIECTB K OMPEISIEHHOMY KIacCy COeIMHEHUH Mo ¢hopMynaM; BUJ XUMUIECKOM
CBs13M (KOBaJICHTHASI, MIOHHAS, METAJITUYECKAsi) B HEOPTaHMUECKUX COSAMHECHUSAX; 3apsi/i MOHA 110 XUMUYECKOU
(bopmyrie; xapakTep cpebl B BOIHBIX PACTBOpaX HEOPraHMUECKUX COCIMHEHUH, THUIT KPUCTATITNIECKOM
PELIETKN KOHKPETHOI'O BEIIECTBA,

5) packpvieame cmoica Tlepuoandeckoro 3akona JI. M. MenaeneeBa u IeMOHCTPUPOBATD €r0 MOHMMAaHHE:
OIMCHIBATh U XapaKTepu30BaTh Ta0InuHyto hopmy Ilepuonnyeckoil cuCTEMbl XUMHUUYECKHUX 3JIEMEHTOB:
pasnuyaTh NOHATUA «rJaBHas noAarpymnmna (A-rpymnmna)» u «mnodounas noarpymnna (b-rpymmna)y, mansie u
O0JbIIIKE IEPUOABL; COOTHOCUTH 0003HAUYEHHSI, KOTOPbIE UMEIOTCS B IEPUOAMYECKOI TaOHIle, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa, o0Iee Ynucio
AJIEKTPOHOB U paclpeaesieHrue UX MO0 JICKTPOHHBIM CJI0SIM); OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAMHEHUI B MpejiesiaX MaJIbIX MEPUOO0B U IMIABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposams XMMUYECKHUE JICMEHTBI, HEOPraHMYCCKHE BEIIECTBA; XMMUYECKUE PEaKIiH (10
YHCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, MO TEIJI0BOMY 3((PEeKTy, M0 M3BMEHEHUIO CTENeHE
OKHCJICHUS XUMHUYECKHX 3JIEMEHTOB);

7) xapaxmepuszosams (OMKMCHIBATD) OOIINE U CICHM(PUUCCKIE XUMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEILIECTB, MOATBEPK/1asi ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLIUM;

8) cocmasname ypaBHEHUS 3JICKTPOIMTHYESCKON TUCCOIMAIINU KHCIIOT, IIEJIOUCH U COJICii; MOJTHbBIC U
COKpaIlEHHBIE YpaBHEHUSI peaKlMii MOHHOTO OOMEHA; ypaBHEHUS pEeaKIUi, MOITBEPKIAI0IINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpwieame cyuHocms OKUCIATEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUT TOCPEICTBOM COCTABIICHHUS
ANEKTPOHHOTO OanaHca 3TUX PeaKIIUii;

10) npoenozuposeams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT HX CTPOCHUS; BO3BMOXXHOCTH MPOTECKAHHSI
XUMHUYECKHUX MPEBPAILICHHUI B pa3IMUHbIX YCIOBUSIX;

11) ebluucisims OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MacCChI BEIIECTB; MACCOBYIO JIOJTO
XMMHYECKOT0 3JIEMEHTA 10 (GOpMYJie COSAMHEHUS; MACCOBYIO JIONIIO BELIECTBA B PACTBOPE; MMPOBOIUTH
pacy€Thl 10 YPAaBHEHHUIO XMMHUYECKOMN peaKIuu;

12) credoeams npaBuiIaM NOJIb30BaHUS XUMHYECKOH MOCYI0M U JTa0OPaTOPHBIM 000PYIOBAaHUEM, a TAKKE
MpaBWiIaM 00paIleHUs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLUSMH IO BBIIIOJHEHUIO J1a00paTOPHBIX



XMMHUYECKHX OIBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a);

13) nposooums peaximu, MOATBEPKAAIOIINE KaUeCTBEHHBIH COCTAB Pa3IMYHBIX BEIICCTB: PACIIO3HABATh
OTIBITHBIM MYTEM XJIOpUA-, OpOMUI-, HOAU-, KapOOHAT-, hocPat-, CUIUKAT-, CYabpaT-, TUAPOKCUI-HOHBI,
KAaTHOHBI aMMOHHMSI U MOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKHUX
BEIIECTB;

14) npumensims OCHOBHBIC OIIEPALIMU MBICIIUTEIBHO IEATEIbHOCTH — aHaJIU3 U CHHTE3, CPABHEHHE,
0000111eH1e, CUCTEMAaTU3AIIHIO, BBISIBIIEHHE TPUYNHHO-CIIEICTBEHHBIX CBA3EH — JJIsl U3Y4YEHUS CBOMCTB
BELIECTB U XUMUUECKHUX PEAKIHI; €CTECTBEHHO-HAaYyUYHbIE METO/1bI [I03HAHUS — HaOJII0/IEHNE, U3MEPEHHUE,
MO/JIEIIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIN 1 MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HauMeHOBaHHe Pa3/ie/ioB M TEM NPOTPaMMbI KosnnuecTBo yacoB DuiekTpoHHbIe (IM(POBHIE)
n/n BCEro| KOHTPOJbHbIE | NMPaKTHYeCKHEe 00pasoBaTe/bHbIE PeCypChI
paboThl paboThl
Paznen 1. IlepBoHayajibHble XUMUYECKUE TIOHATHS
1.1.Xumus — BaxHast 00,1aCTh €CTECTBOZHAHUS U MPAKTHYECKON JesITeTbHOCTH 5 1 http://www.chemnet.ru/
JeJg0BeKa http://chem.km.ru
1.2. BemecTBa U XHMHYeCKHE PeaKIUH 15 1 1 http://chem.km.ru
http://www.alhimik.ru.
20

Utoro no pazneny

Pa3nen 2. Baxkueiinmme npeacTaBuTe I HEOPraHUYECKNX BeleCTB

Ntoro no pazneny

2.1.Bo3ayx. Kucnopon. Ilonsitue 06 okcuaax 5 1 http://www.chemnet.ru/
http://chem.km.ru

2.2. Bogopon. 5 1 http://www.alhimik.ru

IMoHsATHE 0 KUCJIOTAX H COJIAX

2.3.[KoimyecTBEHHbIE OTHOLIECHUSA B XUMUH 4 1 http://www.chemnet.ru/
http://chem.km.ru

2.4. Boaa. PactBopsl. IlonsaTre 06 0CHOBAHHSAX 5 1 http://www.alhimik.ru

2.5./OcHOBHbIE KJIACCHI HEOPTAHUYECKHUX COeTHHeHMil 11 1 http://www.chemnet.ru/

30

Paznean 3. [lepuoauueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iementon JI. . MenneseeBa.

CTpoeHne aToMOB. XHMHYECKAaN CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKuuu

3.1.[lepuoanyeckmii 3axon u [lepuoanyeckas cucremMa xumuueckux diementos /1. U. | 7 1 http://www.chemnet.ru/
MenaeseeBa. CTpoeHHe aToMa http://www.alhimik.ru
3.2.Xumuueckasi cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHH 8 1 http://www.chemnet.ru/
http://www.chemnet.ru/
Hrtoro no paszeny: 15
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

Ne HaumeHnoBanue pa3ieoB H TeM IPOrPaMMbl KoauuecTBo 4acoB DJjieKTPOHHbIE (LH(POBBIE)
n/n BCEro| KOHTPOJbHbIE | TNpPaKTHYECKHE 00pa3oBaTeLHLIE PECYPCHI
Pazaen 1. BemecTBo 1 XUMHYeCKHe peakuu
1.1.| loBTOpenne u yrayb/enue 3HAHMI OCHOBHBIX Pa3/ieioB Kypea 8 Kiacea 5 http://www.chemnet.ru/
1.2.| OcHOBHBIE 3AKOHOMEPHOCTH XHMHYECKHX peaKuuii 4 1 http://www.chemnet.ru/http://www.alhimik.ru
1.3.| DaeKTpoATHYIECKAS IUCCONHANNAS. XMMHYECKHE PEaKIHA B PaCTBOPaxX 8 1 1 http://www.chemnet.ru/
Utoro no pazneny 17
Paznen 2. HemeTasnbl 1 NX coeqUHEHUS
2.1.| Ofmas xapaKTepHCTHKA XHMHYeCKHX dj1eMenToB VIIA-rpynnsl. 4 http://www.chemnet.ru/http://www.alhimik.ru
2.2.| O0mas xapaKTepucTHKAa XUMHYECKHX 21eMenToB VIA-rpynnbl. Cepau eé| 5 1 http://www.chemnet.ru/http://www.alhimik.ru
2.3.| O01ast XapaKTePUCTHKA XUMHYECKHX 3JeMeHTOB VA-rpynnbl. A3oT, 7 1 http://www.chemnet.ru/http://www.alhimik.ru
2.4.| O0mas xapaKTepHCTHKA XHMHYeCKHX dj1eMenToB |VA-rpynnel. Yriepon | 8 1 1 http://www.chemnet.ru/
L KDeMHMIL 1 MX COeTNHeHIS http://www.alhimik.ru
Hroro no pasuery 24
Paznes 3. Metaibl 1 NX coeTUHEHUS
3.1.| O6mue cBoiicTBa MeTaLIOB 4 http://www.chemnet.ru/
3.2.| Baxueiilmme MeTaqIbI H HX COCHHEHUS 16 1 2 http://www.alhimik.ru
Hroro no pasgeny: 20
Paznea 4. Xumus n okpyskamomas cpeia
4.1.| BemecTBa M MaTepHAJIBI B )KH3HH YeI0BeKa 3 http://www.chemnet.ru/
Hroro no pasueny: 3
PesepBHOE BpeMs 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 7
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
YYEBHOE OBOPY/IOBAHHE
OBOPYJIOBAHME JIUIs TPOBEJAEHUSA IPAKTUYECKUX PABOT



