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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 001I1eT0 00pa30oBaHus COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOECHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCHUTAHUSA U € Y4ETOM KOHLENLUHU IPEenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOwed crparernu oOydeHus,
BOCIIUTAHHUSI U Pa3BUTHA OOYYaIOIIUMXCA CPEACTBAMH YUEOHOTO MpPEaMeTa, YCTaHABIMBACT
o0s13aTesIbHOE MPEAMETHOE COJIepyKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTD
U3YUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTrO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeseT BO3MOKHOCTH IpeaMeTa i
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TaKKe TPeOOBaHUM K pe3yabTaTaM 00y4eHHs] XUMHH
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO y4EOHOT0 COEpKaHMSL.

3HaHUE XUMHUH CIY)KUT OCHOBOM Il (HOPMUPOBAHHSI MUPOBO33PEHHS 00YJAIOIIETOCS, €ro
IpeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (POPMHUpPYEMbIe XUMHUEH
IIPEJICTABICHUS O B3aUMOIPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peau3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (POPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel U (YyHKIHNOHATIBHOM IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBINUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccHOHaIbHOM J1eTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B ()OPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH O0yYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJl B JKOJIOTMYECKOE OOpa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpa)KeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPENIETIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOrpamMMbl IO XUMHH copMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepiaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMHU4eckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 110 NPUHLUIY IOCJIENOBATEIBHOIO PAa3BUTHs 3HAHWM Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;



— MPECTaBICHUH 00 ANEKTPOIUTHIYECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yyeHue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XMMUU TPOUCXOIUT (POPMUPOBAHKUE 3HAHUH OCHOB XMMUYECKOI HayKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMA — BaKHEHIINUX (DaKTOB, MOHATHI, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMM U PA3BUTHM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpPaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETH TaKUe LIETH, KaK:

— (popMHupoOBaHUE MHTEIJIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHUs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATEJIbHOCTH, HAY4YHbIM  METOJaM  IO3HaHUf,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIONYYCHHBIE TMPU HW3YYEHUUW XUMHUHU, TPUMEHATh WX TPH pelieHuHu MpobieM B
NIOBCEAHEBHOM XU3HU U TPYIO0BOH JEATEIILHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHUM, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMUYECKH 1IE€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHUSI CBOETO 30POBBbS M OKPYKAKOIICH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JlalbHeHero o0yueHus.

OO1ee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poiib XMMHM B JKM3HM 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecrBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue Bemiects. llomsArme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KommnuectBo BemecrBa. Monb. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHULL BelecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COCINHEHUH.

O®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BelleCcTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XUMUYECKUX peaKIuii
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHHUEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE PU3nUecKuX (TIaBJIeHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB INPOTEKAHUS XHUMHYECKHUX peakuuil (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme crnoco6oB
paszeneHus cMeceil: C IOMOIIbI0 MarHuta, (pUIbTPOBaHUE, BbIIAPUBAHHUE, IUCTUIUISLIMS,
xpomarorpadus, NpOBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3yJbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIHH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocroe BewecTBo. HaxokneHwe Bogopona B IPHUPOAE,
buznyeckrue 1 XuMUYeCKre CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccuukanus oxcuos:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEepHBIC) U HecosieoOpaszyromue. HomenknaTypa
OoKcu0B. PU3NUYECKHE U XMMUUECKHE CBOICTBA OKCHIOB. [lonydeHne okcuaos.
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OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre M XMMUYECKUE cBoWcCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXIYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeesieHue CoJepKaHusl KUCIOpoa B BO3AyXe, MMOIYYeHHE, COOUpaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONMCAaHUE HMX CBOMCTB, IOJydy€HUE, COOMpaHHE, DPACIIO3HABAHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaAOII0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpaiau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAILIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4yeckux dieMmeHtoB J[. .
MenneneeBa. Koportkonepuognas u iuHHONepuoaHas ¢opmbl [lepuomnydeckoit cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX saep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUUECKHX 31eMeHToB [leproauueckoil CUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENBbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMI (TOpEHUE, PEaKLIUU PA3JIOKEHU S, COEIUHEHHUS).



Mesicnpedmemmuuie ceasu

Peanuszanus MEXNpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHU B 8 KJIACCE OCYILECTBIAETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
ABJIIOIIUXCSI CACTEMHBIMH JUISl OTAEIBHBIX NPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0ue ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbIH (haKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uspka: Marepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, HW30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUM 3aps], BELIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHUHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoaudeckoi CUCTEME U CTPOSHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMIETKHM M BHJA XMUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XUMUYECKUX peaKUuil 0 Pa3IMYHBIM MpH3HAKaM (10 YUCIy U COCTaBY
YYacCTBYIOUIMX B pEaKkIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNAE YPABHEHUS.

[TonsiTue o ckopocTn xumMudeckoil peakuuu. IloHarne 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanu3e. lloHsarne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKINH U MOJIOKEHNE XUMUUYECKOTO PAaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajlaHca.

Teopust 2MEKTPOIUTUYECKON IUCCOLMALNN. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakunuu moHHOro obMeHa. Ycia0BUS NMPOTEKaHUS peakuuid MOHHOro oOMEHa, MOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWI M COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIIMYECKHX PEHIETOK HEOPraHMUYECKHUX BEIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakToOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoOliecca AUCCOLUALUU
KHCJIOT, IIenodyed M coineld (BO3MOXKHO HCIIOJIb30BaHHE BHUAEO MAaTepHalioB), IpPOBEACHUE
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OTIBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, peakUuu pPas3ioKEeHUs, COCAUHEHUS),
pacrio3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEaKUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHHUS

OO0mass xapakTepucTHUKa TrajJoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJlulaMu,
menoyamu).  XuopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHele creneHu okucieHus. CtpoeHue M (pu3HyYecKHe CBOWCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYecKHe M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak IpeaCcTaBUTENs Kiacca KUCJIOT M creunuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE NPOMBIIIICHHOTO croco0a IoiydeHusl cepHOi KucioThl. [Ipumenenue
cepHOi KucinoThl. CoJM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ COeIMHEHUH B TMpuUpoAe. XUMHUECKOE 3arpsA3HEHHE OKpYKaloLehd Ccpeabl
COEIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHsS. A30T, paclpoCTpaHEHHE B TMpHPOJE, (U3NYECKHE W
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUAK, ero Gu3n4eckKue 1 XMMUYeCcKHue
CBOWCTBA, MOJIy4deHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckne M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOA0EMOB). docdop, amaoTponHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUH.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopot yrieposaa B mpupoJe.
Oxkcupapl yriaepoaa, ux (pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TMOTEIUIEHHUs KJIMMara, NapHUKOBBINA 3QQeKT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mnpumeHeHue. KauectBeHHas
peakiusi Ha  KkapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIUHEHMSIX yriepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.
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Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
CoenuHeHuss KpemHuss B mpupone. OOmme mnpeacraBicHus o6 okcuae kpemuus (IV) u
KpEeMHUEBOU KucioTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[Ipobrembl
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

W3YyYeHHE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPUaAIOB), O3HAKOMIIEHHE C 0OpasllaMH XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJCOMATepHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, N3yUYE€HHE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CepHOU
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUHN
(BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX yI0O0peHuH,
[OJIyueHue, coOMpaHue, paclo3HaBaHHME W U3YUYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KAueCTBEHHBIX peakUuid Ha HOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3Y4YEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, paclo3HaBaHUE
Y U3YyYCHUE CBOWMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KAYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKATHOM MPOMBIIUJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKUX DJIIEMEHTOB — METallIOB HAa OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux annemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYEeCcKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpspDKeHUW MetauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl Moxy4eHus: MeTaioB. [loHATHE O KOPPO3UH METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MMPOMBIILIIEHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaxXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TmoyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOo€HHE MX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHUE CBOWCTBA MAarHus W KalblMs. BaxHeine coeanHeHUs
KanbIust (OKCU, TUAPOKCU, cONn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUeCKrue U XMMUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCU/IA ATFOMUHMSL.

Kenezo: mnonoxenue B Ilepumonunueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOeHHUE aTOMa, HaxoXAeHUE B mpupoae. OPu3nueckue 1 XuMUYECKHUE CBOMCTBA
xene3a. Okcuzpl, rugpokeuasl u comu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa u
MOJIyYECHHE.

Xumuueckuii IKCnepumenm:
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O3HaKOMJICHHE C OOpa3llaMh METaUIOB W CIIAaBOB, HMX (PU3UYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJIbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIb30BaHME BHIEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA Kb U HATPUs C BOAOH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Keie3a B
KHCIIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IIPOTEKAHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MAarHWs, KaJblMs, aTIOMUHUS, LIMHKA, xkene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMECHH MOHAMH HATPHSL,
KaJIMsl M Kayblus (BO3MOXKHO HCIIOJIb30BaHUE BHI€OMATEPUANIOB), UCCIEOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THUIPOKCHUJIA LINHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX 33Ja4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COeIUHEHUS.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuainsl B IOBCEIHEBHOM KHM3HH 4elloBeKa. be3zonacHoe ncnosiab3oBaHue
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpYKarollel cpefibl (MpeaeabHas JOMycTUMasi KOHLEHTPaLus
BetecTs, gaiee — [1JIK). Ponb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIbI).

Meoswcnpeomemmnwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H MU M3yYEeHUM XUMMHU B 9 Kilacce OCyLIECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBJISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAy4HbBIM (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  IKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaJIbl.

@dusuka: Marepusi, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIMJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, PpacTBOPUMOCTb, KpUCTAIIIMUECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUMYMHBI,
€MHMIIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TMOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTpaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xal0T TI'OTOBHOCTh OOYYarOIIMXCsSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHUYECKOM HayKM B J>KM3HU COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEPHONW MH(OpPMALUE O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbHOCTH MPY BHIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON Y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJEHHE W IOCTYNKH CBOUX TOBApHUILEH C IMO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM € YYETOM OCO3HAHHUS MTOCIIEJCTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKON  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTABISIOLIME OCHOBY ISt
NOHMMaHHs  CYIIHOCTM HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 ponu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJII€HHbIE Ha IOJyYEeHHE HOBBIX 3HAHUM MO XHMMH,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbLHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHHA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOCKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTU JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 370pPOBbIM 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH MpU OOpalleHMH C XUMHUYECKUMH BEIIECTBAMU B OBITY M peabHOU
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IuyHOro pojia, yBaKEHHUE K
TPyAy M pe3ylibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
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OPEIMETHBIX 3HAaHMM 10 XWMHH, OCO3HAHHBIH BHIOOp WHAMBUIYAIbHON TpaeKTOpUU
IPOJOJDKEHUs 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJJallTUPOBATHCS B MPO(ECcCHOHANBHOM cpefe;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHYECKOMY 3J0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TPaBUII 0€30IMacHOTO MOBEACHUS MpU paboTe C BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 310POBbIO U KU3HU JIFOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPEIOH, Ul IOBBIIIECHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpBl, OCO3HAHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHOW, KOMMYHUKAaTUBHOM Y COLIMAJIbHOM IPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPBIE UCIIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIsTHUBHbIE), KOTOpble OOecreuuBaroT (OPMHPOBAHUE T'OTOBHOCTU K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH (BBLIEIATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCTIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM I KIacCUPHUKAIUU
XUMHYECKHX BEIIECTB U XMMHUECKUX pEaKLUi, YCTAHABINBATh PUYMHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUYECKUE PACCYKI€HUS (MHAYKTUBHBIE, I€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE TPUMEHSITh B MPOIECcCe MO3HAHUS MOHATHS (MPEIMETHBIC W METarpeMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Yy4eOHOo-
MO3HABATENbHBIX 33/a4, C Y4YETOM OTHUX MOJEIBHBIX IMPEJICTaBICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLECCAX U SIBJICHUSIX.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI ig (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AllMM U MPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM IPOLECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Patora ¢ undopmaunmeii:
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yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IIPEICTABICHMS], OJYYaEMYI0 U3 pa3HbIX MCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIMTepaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI IPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX U MO3HABATEIbHbBIX 3aJa4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpencTaBICHUS
UHGOPMALMUM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOJIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKAaTHBHBbIE YHHBepcaJIbHble y4eOHbIe qeilicTBUA:

yMEHHUs 3aJaBaTh BONpPOCHl (B Xoie nauanora W (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIFHO BBIIIOJHEHUS
HpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YyIbTAaThl TO3HABATEIBHOMN IEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 Pe3yJbTaTOB BBIIOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOU U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB W COTJACOBaHMs NO3MLIUK (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBUM, ONpeaeIeHHe KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BHIOMPATH
HaubOonee H(PQEeKTUBHbIE CHOCOOBI pemeHHs Y4eOHbIX M IO3HAaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpU
BBIITOJIHEHUH 33/JIaHUH C Y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbBIX OOBEKTax —
BEIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUA.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pE3YNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanbHOW pabouell mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOyyarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS U CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMETHOM 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJTYYEHUI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYAIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJEKYyJspHas Mmacca,
KOJINYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas 0N XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peaKIus, Kiaccuduxanus
pEaKIHii: peaKkIy COSANHEHHSI, PEaKIIH Pa3JIOKECHUS, PEAKIINN 3aMEIICHUS, PEaKIIHN
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o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIIMU, TETNIOBOM 3 (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aroma, aromMHas opOuTanb, pajuyc aToMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasi KOBAJIEHTHAs CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPALUs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATHA W MPUMEHSATH 3TU
MOHSTHUS MIPU OTMCAHUU BEIIECTB U UX MPEBpAICHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY Ui COCTaBlieHUsT (OpMYNl BELIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIN;

e OmpenensiTh BAJCHTHOCTb aTOMOB 3JIEMEHTOB B OHHAPHBIX COCAWHEHHSAX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHHSX, MPHHAUICKHOCTh BEUIECTB K
onpeAenéHHOMY Kiaccy COeAUMHeHH 1o QopmyrnaMm, BHJ XUMHUYECKOW CBS3U
(xoBajieHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

e packpsiBath cMbich [lepuoanueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH
[IOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepumonmuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «rjaBHas moarpymma (A-rpymma)» u
«mmobounass moarpynmna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB /[[. 1I. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCcTaB M 3apsj sapa, o0llnee YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

®  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE MpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUIN B PA3TUYHBIX YCIOBUSAX;

® BBIYHUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA M0 (opMyJie COEMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalW3 U CUHTES,
CcpaBHEHME, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKALMIO, BbISIBICHUE MPUUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJII M3Y4YEHHs] CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIUM,
€CTECTBEHHO-Hay4YHbIE€ ~ METOJbl ~ NO3HaHUs  —  HaAONMIOJeHWe,  H3MEpEeHHUe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeabHBIN U MBICTICHHBIN);

e celoBaTh IpaBWiaM I[OJIb30BAHHUA XHMHUYECKOM TOCyAoM M J1abopaTOpPHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKIHUSAMHU TIO BBIIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U coOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOJOPOJA MU KHUCIOPOJA), NMPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyuenus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XMMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
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IIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIIEHUS, XMMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpPEaKIuH HOHHOrO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XHUMHUYECKas CBs3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas PELETKA, KOPPO3Us
METAJIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklHH, MPeAesIbHO JIOIyCTUMas
koHueHrpauus [I/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX IOHATUA W MPUMEHSATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIHMKY JJISI COCTaBICHHS (OpMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIaccy coeluMHEeHH 1o (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYECKasl) B HEOPraHMYECKHX COCJAMHEHUSAX, 3aps/l HOHA MO XUMHYECKON
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
ero NMOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJaBHas noAarpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U OGonblINe MEPUOJIBI,
COOTHOCHTH 0003HAUeHMs, KOTOpBIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO IEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIKME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX IEPUOIOB U TJIABHBIX NOATPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMHUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (1O YUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
3pdeKTy, M0 U3MEHEHUIO CTENEHEeH OKUCIIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCBHIBaTh) OOLIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXK/asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLIUAIIMU KUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHbIE U COKpALIEHHBIE YPAaBHEHUS pPeaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlMid,
MOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3ZMOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMUYECKOM peakluu;

coOyo/iaTh  MpaBWJa IOJIB30BAaHUS XUMHUYECKOW TOCYyIOoM U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yIIIEKUCIIOro rasa);
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IIPOBOAMTH PEAKLMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BEILIECTB:
pacrio3HaBaTh OINBITHBIM HYTEM XJIOpUA-, OpoMuia-, moaun-, kapOonar-, ¢ocdar-,
CHJIMKaT-, cyiabaT-, T'MIPOKCUA-UOHBI, KATHOHbI AMMOHMS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BELIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllUU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEMATU3alUI0, BBIABICHWE IPUYMHHO-CIIEICTBEHHBIX
CBA3€H — JUIs M3Y4YECHMsS CBOMCTB BEIECTB U XUMHUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl [O3HAaHWs — HAOJIIOAECHUE, U3MEpEeHUe, MOJCIUPOBaHUE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBI).



TEMATHYECKOE IINTAHUPOBAHHUE

16

8 KUIIACC
Kosau4vecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Konrpoabnbsie = IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pasnean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
11 XuMusi — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 5 0 2 bubnmoreka [JOK
' MPAKTUYECKOU IeSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.2 B 15 1 0
CIICCTRA M XHMHIICCIHE peartini https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BelleCTB
bu6mmoreka [IOK
2.1 B .K i 0 6 0 0
O31yX. RUCTOPOIL. LIOHATHE 0h OkcHtax https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
2.2 B Bit 8 0 1
OAOPOALLIOMATHE O RUCHOTax 1 cOTLX https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
2. Boga. P ! 1 1
3 ona. PactBopsl. [TonsaTre 06 ocHOBaHUSIX 5 https://m.edsoo.ru/7f41837¢
bu6nmoreka [JOK
2.4 O i 11 1 1
CHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIHU

3.1

[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6mmoreka [JOK

CHCTEMA ec anemeHnToB /1. 1. 7 0 0
MCTeMA XMMHUECKHX SIIEMEHTOB J| https://m.edsoo.ru/7f41837c

Mennene-eBa. CTpoeHne aToMa




Ne
/ HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl
n/u
3. Xumunueckast cBsa3b. OKHUCIUTEIbHO-
' BOCCTAHOBUTEJIBLHBIE PEAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

KoaunuecTBO 4acoB

Konrpoabnble = IIpakrnuyeckue

Beero padoThI padoThI
8 1 0
15
3 0 0
68 4 5
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JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
No (undposbie)
lI/;I HaumeHnoBanue pa3aesioB U TEM IIPOrpamMmabl B KonTpo,]][,}[],[e HpaKanecKHe OﬁpaSOBaTe.}Ibele
cero padoTbI padoTbI pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
[ToBTOpenue u yriyOneHue 3HaHUH OCHOBHBIX Bu6mmoteka [JOK
1.1 5 1 0
pazziesnoB Kypca 8§ Kjiacca https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
1.2 i 4 0 0
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii https://m.edsoo.ru/7f412636
13 DIEKTPOIUTHYECKAs JUCCOHAIUS. X UMUYECKHE 8 1 1 bubmmoreka [JOK
' peakIuu B pacTBOpax https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB 4 0 1 bubnnorexa [JOK
' VIIA-rpymmst. ['anorenst https://m.edsoo.ru/7f41a636
99 OO011ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 5 0 0 bubnmnoreka HOK
' VIA-rpynmnel. Cepa u €€ coeluHeHus https://m.edso0o.ru/7f41a636
53 OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB 7 0 1 bubmuoreka [IOK
' VA-rpynmsl. A30T, pocdop 1 X COeTUHECHUS https://m.edso0.ru/7f41a636
54 OO01m1ast XxapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 3 1 5 bubmuorexa [IOK
' IVA-rpynnel. Yrnepoa u KpeMHUHN U UX COCAMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Paszpnen 3. Merasuibl 1 UX COEIMHEHHS
3.1 OO01Me CBOMCTBA METAIIOB 4 0 0 bubmuoreka [{OK
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KoJsun4yecTBOo 4acoB JJIeKTPOHHBbIE
N (undposbie)
lI/;I HaumenoBanue pa3aesioB U TEM IIPOrpamMmmabl B KO]—[TpOJ]L]—[LIe HpaKanecKHe oﬁpasosaTeanble
cero padoTbI padoTbI pecypcbl
https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxneime Metamisl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u oxkpyxaomas cpeaa
bubnunoreka LIOK
41 BemecTBa 1 Marepualibl B )KU3HH YEJIOBEKA 3 0 0 https://m.edsoo.ru/7f412636
Hroro mo pazueny 3
bu6nmorexa LIOK
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/7f41a636
OBIHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 7
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Xumus, 8 kimacc/ Pymsutuc I'.E., ®enpnman @D.I'., AxumoHepHoe
obmectBo «M3natenscTBO «IIpocBeiienne»
Xumus, 9 kimace/ Pymsutuc I'.E., ®enpaman @.I'., AKIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
Mtpex U.A. MeTonuueckoe mocodue mo xumMuu: 8 kiacc: k yueonuky I'.E.
Pymsutuca, @.I'. ®enpamana "Xumus.9 kimacc”" @I'OC, 2017.- 35 c.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

http://www.alhimik.ru Bcepoccuiickass oJuMIIdaza IIKOJbHUKOB II0

XUMHUH

http://www.eidos.ru/olymp/chemistry 3annmMarenbHass XUMHs
http://webelements.narod.ru Ilomynspuass OuOIMOTEKAa XHUMHYECKHX
3JIEMEHTOB

http://n-t.ru/ri/ps Caiir  Alhimikov.net: y4yeOHble U cHpaBOYHBIC
MaTepHatbl M0 XUMHUH

http://www.alhimikov.net Caiir Chemworld.Narod.Ru - Mup xumun
http://chemworld.narod.ru Caiit «BupTyaibHas XuMUUecKas IIKOIa»
http://maratakm.narod.ru Caiit «Mup Xumum»

http://chemistry.narod.ru XuMuK.py: caiit o xumun
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