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MNOACHUTEJIBHAA 3AIINCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHbIXx B PI'OC OOO, a Takke Ha OCHOBE GenepaibHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YUYETOM KOHICHIUHU MPENOJaBaHUsl Y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xXumuM Ja€T TMPEACTABICHUE O IIeNsAX, OOmel crpaTerud OOydYeHHS,
BOCIIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CpPEeACTBAMU Y4yeOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKAHUE, MPEyCMaTPUBACT pacIpeesieHHe ero mo Kjiaccam u
CTPYKTYPUPOBAHUE M0 pa3ziejaM U TeMaM IPOorpaMMbl IO XUMMHUH, ONPEIEseT KOJINYECTBEHHbIE
Y KaueCTBEHHBIC XapaKTEPUCTUKU COJCPKaHUSI, PEKOMEHIYEMYIO TTOCIIEIOBATEIbHOCTh U3YUCHUS
XUMHUH C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTro Ipoiiecca,
BO3PDACTHBIX OCOOCHHOCTEH OOYYarOIIMUXCS, OMpENeNiieT BO3MOXHOCTH TpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHON MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIETO 00pa3oBaHMs, a TaKKe TPeOOBaHUH K pe3yabTaTaM 00y4eHUSI XUMHUH
HA YpOBHE IeJeil W3ydeHus TNpeaMeTa U OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIYEOHOTO COJICPIKaHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOMYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumun:

CIOCOOCTBYET peaan3allii BO3MOXKHOCTEH /71l caMOpa3BUTHUS U POPMUPOBAHUS KYIbTYPbI
JIMYHOCTH, €€ 0011ell U (yHKIIMOHAIbHOW TPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydJarommxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JESITENBHOCTH,  OKCICPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEHEBHOM JKWU3HH, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEIU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI II€TIOCTHOTO
B3TJIs71a HA €IUHCTBO MIPUPOIBI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM 3TAioM B (OPMUPOBAHUU
€CTECTBEHHO--HAy4YHOU! IrpaMOTHOCTH 00y4JaroIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOW BKIAJ B DJKOJOTrH4Yeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHUs B OOyUYeHHWH XUMHUHM 00eCredMBaroOTCs CHEU(PUKON coaep:KaHus
y4eOHOTr0 MpeaMeTa, KOTOPBIH SBISETCS MeJarorn4ecky aanTHPOBAHHBIM OTPaXEHUEM 0a30BOM
HayKU XMMHH Ha ONpe/IeIEHHOM dTane e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHWS OPUEHTHPOBAH HAa OCBOCHHUE
00y4JaroIIMMHUCS CHCTEMBI MIEPBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHMUYECKON XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepkaHusl MPOrpaMMmbl IO XUMHH c(HopMHpOBaHA Ha OCHOBE CHUCTEMHOTO
noaxona k e€ mi3ydeHuto. ComepikaHHe CKIIAJIBIBACTCA W3 CHUCTEMBl TMOHATHH O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE W CHCTEMbI TMOHATHH O XUMHYeCKoW peakiuu. O0e 3TH CHCTEMBbI
CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLHUITY IOCIEI0BATENbHOTO Pa3BUTUSI 3HAHMM HA OCHOBE
TEOPETUUECKUX TPEICTABIICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuoamueckoro 3akona /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— TIPEICTABJICHUI 00 IJIEKTPOTUTHIECCKON THCCOIMAIINN BEIIECTB B PACTBOPax.

Teopernueckre 3HAHUSI PACCMATPUBAIOTCS HA OCHOBE SMIMUPHUYECKU IOJYUYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEOBATENBHO OT OJIHOTO YPOBHS K JIPYTOMY, BBIITOJHSS



GyHKIMKM OOBSICHEHUSI M TPOTHO3MPOBAHMS CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEH MPAKTUUIECKOTO
IIPUMEHEHHUS U TOJIYyYEHUS U3y4aeMbIX BELIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTABJAIOIIEH HAy4YHOM KApTUHBI MHMpa B JIOTMKE €€ CHUCTEMHOM IIPHUPOIBbI,
LIEHHOCTHOI'O0 OTHOLIEHHUSI K HAyYHOMY 3HAHMIO U METOJaM I103HaHUsS B Hayke. M3yueHue xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiacc.

[Tpy n3yyeHny XUMUU TPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUUYECKON JIEATENLHOCTH UYEJIOBEKA M KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. 3a7adya y4yeOHOro mpeaMeTa COCTOMT B (hOPMUpPOBaAHUU
CHCTEMBbl XMMUYECKHX 3HAHUH — BaXHEHIIMX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETUUYECKUX
HOJIOXKEHUH, JOCTYIHBIX OO0OOIIEHHH MHPOBO33PEHUECKOrO XapakTepa, s3blka HAyKH, B
IPUOOILEHNH K HayYHBIM METO/IaM [TO3HAHUS IIPU N3YYEHUH BELLECTB M XUMUYECKUX pEaKLui, B
GOopMUPOBAaHUM M Pa3BUTHUM [I03HABATENbHBIX YMEHUH M MX INPUMEHEHUM B YydeOHO-
MIO03HABATENFHON M Yy4eOHO-HCCIIE0BATENLCKON JIESTETLHOCTH, OCBOSHHH TPABMII 0€30IacHOTO
oOpallleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy u3yuyeHUHM XUMUHM Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHME MHTEIUICKTYAIIBHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPHUHATUIO pEIIeHUH, CHOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJICHHOCTh OOyYeHHUs Ha CHCTEMaTHuYecKoe MpHOOIeHre o0ydJarmuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH,  HAy4dyHbIM  METOJaM  IO3HaHuS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecrie4eHue YCIOBHA, CIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIOIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMA, KIIIOUYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TMOJIyYEHHbIE IPU H3YYEHUH XUMHH, NPUMEHATh HUX NpPU pelleHud mpodiieM B
ITOBCETHEBHOM KU3HU U TPYAOBOH 1E€ATEIBHOCTH;

— (hopMupoBaHue y 00yJarOmuUXcs ryMaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS [IEGHHOCTH
XUMHUYECKUX 3HaHUM AJi1 BBIPAOOTKM SKOJOTHMYECKH I€JIECO00pa3HOro MOBENEHUsI B OBITY U
TPYAOBON JEATEIBHOCTH B LENAX COXPAHEHMsI CBOETO 3J0POBbSl M OKPY)KAIOIIEH MPUPOAHON
Cpelibl;

— pa3BUTHE MOTHUBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AajJbHEUIIero o0yueHus..

OOmiee yuCIO YacoB, OTBENEHHBIX JUIA M3YYEHHUs] XMMHUHM HAa YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

ITepBoHavyajbHBIEe XMMHYECKHE TIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJIOBEKa. XUMHUS B cHCTeMe Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CrocoObl pasjieseHus cMecei.

ATOMBI U MOJIEKYJBl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHMUYECKUX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnyeckas hopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHocuTenpHass aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJIIpHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTa B COEAMHEHUH.

KomnuectBo BemectBa. Moabs. MossipHas mMacca. B3auMoCBsA3b KOJIMYECTBA, MAacchl U
yKclla CTPYKTYPHBIX €AMHHUIL BeuecTBa. Pacu€Tsl o popmynam XuMUYECKUX COEIUHEHUI.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAaHUEM, M3YUYCHHE W ONHUCaHUE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eH e
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUAOM Oapusi, paznoxkeHue ruapokcuaa menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenwe crocoOoB
paszeneHuss cMecel: C TMOMOIIbI0 MarHuTa, (QWIbTPOBAHHE, BbIMAPUBAHUE, IUCTHILISALNA,
xpomarorpadusi, IpoBeIEHUE OYUCTKH TOBAPEHHOM COJM, HAOIIOIEHUE U ONMCAHUE PE3YIbTaTOB
IIPOBEJEHUS OIIBITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUsSI MacChl, CO3/IaHUE MOJIETIEH MOJIEKYJ
(IIapoCTepKHEBBIX).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OpoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoge. O30H — ajuioTporiHas MOJU(pHUKAIH
kuciaoposa. TernaoBoi 3pPexT XUMHUYECKON peakI, TEPMOXMMHUYECKUE YpaBHEHHS, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopoxa — anemeHT u mpocroe BemiecTBo. Haxoxnenue Bojjoposa B npupoae, pusnueckue
Y XUMHYECKHE CBOWCTBA, IPUMEHEHUE, CIIOCO0BI noydeHust. Kucnotsr u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsle u
HEHACBILIECHHBIE pacTBOphl. PacTBopuMOCTh BewecTB B Bojie. MaccoBas 10js BeEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje. 3arpsisHeHHE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanust ueopranmyeckux coenuHennid. Oxcuapl. Knaccudukanus OKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
okcu0B. Du3nvecKkre U XMMUUYECKre cBocTBa okcroB. [loydyenne okcumos.

OcnoBanus. Knaccudukanus oOcCHOBaHMM: IIENOYM M HEPaCTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. du3znueckne M XHMMHYECKHE CBOMCTBa OcHoBaHuil. IlosmydyeHue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE



cBoiicTBa KucaoT. P aktuBHocTH MetamoB H. H. bekerosa. [loiryuenue kucior.

Conu. Homenknarypa coneil. @u3nyeckrue U XUMUYECKUE cBoWcTBa cosel. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIECHCTBUS BEILLIECTB C
KHUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHHS M IPEKpalleHHUs TopeHus (mokapa), 03HaKOMIJIEHHE C
oOpa3namMyd OKCHIOB M OIMCAaHHE MX CBOWCTB, IOJydyeHHE, cOOMpaHue, pacrno3HaBaHUE U
U3Yy4YeHHE CBOWMCTB Bojaopoja (ropeHue), B3aumojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOIeHHE 00PA3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW pAaCTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), MCCIEA0BaHUE 00pa3LOB HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB,
HaOIIOZIeHWe W3MEHEHMsS OKpPAacKHM WHAMKATOPOB B PACTBOpaX KHUCIOT U IIENOuei, H3ydeHue
B3aumojeiicTBust okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTBI, KHCIOT C METaJUIaMu,
peakuMii HeWTpaiau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucremMa xumu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBrle TOMBITKA KIACCU(PUKALMKU XUMHUYECKUX dJeMeHTOB. [loHstHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEIOYHbIC U IIETIOYHO3EMEIbHBIC METAJIIbI, TAJIOTC€HBI, UHEPTHBIC Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuognueckuii  3akoH. [lepuommdeckas cucrema xumudeckux snemeHtoB J[. .
MenneneeBa. Kopotkomepuonnas u anmuHHomepuoanas (opmel Ileproanueckoii cucTemsl
xumudeckux anemeHTtoB JI. WM. MenneneeBa. Ilepuonbr u rpynmbl. PU3HUECKUH CMBICIT
MOPSAIKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3oTonsl. DnekTponbl. CTpoeHue 3JIeKTPOHHBIX
o0osouek aromMoB TmepBbix 20 xuMuyeckux osnemeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA M0 €ro NoJIoKEeHUIo B lleproanueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnueckoro 3axkoHa u Ilepuoanueckoit CHCTEMbl XUMHUYECKUX SJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. J[. . Mennenees — y4€HbIN U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanentHas (monspHas u HEMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpaslloB BEIIECTB METANIOB W HEMETaNIOB, B3aUMOACHCTBHE THUIPOKCHUIA
[MHKA C PacTBOPAMH KHCIJIOT W IIEI0YEH, MPOBEACHUE OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOPEHHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaAMETHBIX CBA3€H NMPU U3YYEHUH XUMHH B 8 KJIACCE OCYILIECTBISETCS
4yepe3 MCIOJIb30BaHWE KaK OONIMX €CTeCTBEHHO—HAy4YHBIX TMOHSATHWA, TaK W TIOHSTHM,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmme ecTeCTBEHHO--HAyYHbIC TOHSTHS: HAYYHBIA (DaKT, THIIOTE3a, TEOpPHs, 3aKOH,
aHalM3,  CHHTE3,  Kilaccu(ukanusi,  TMEPUOAMYHOCTh,  HAONIOJIEHWE,  DKCICPUMEHT,
MOJIEIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHHE.

Odusuka: Martepus, aroM, OJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJI, HW30TOIIbI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, O3JEKTPUYECKUN 3apsij, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (DU3MYECKHE BEIMYHMHBI, CIUHUIIBI M3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE361, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadust: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/BI, IOJIE3HbIE UCKOTIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepuoguueckuii  3akoH. Ilepuogudyeckas cucrema XuMH4YecKHx odnemeHtoB JI. M.
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPDHOCTM B M3MEHEHMM CBOMCTB XUMHMUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalusl, KaJblMsl U HUX COEIMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnoandeckoi CuCTeEMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOM CBsI3U. THIIBI KPUCTANIMYECKUX PEIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKN U BUAA XUMUYECKOMN CBSI3H.

Krnaccudukanus ¥ HOMEHKIIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudpukanys XuMUYECKMX peakUuil MO pa3iUYHbIM IpU3HaKaMm (10 YHUCIy U COCTaBY
YYaCTBYIOUIMX B pEAKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHCIICHUSI XHUMHYECKHUX 3JIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO KaTalu3aTopa). DK30- U
HH/IOTEPMUYECKHE PEAKIIMU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne o ckopocTH XumHueckoi peakuuu. IToHsTHE 00 OOpPAaTUMBIX U HEOOPATHUMBIX
XUMHUECKHX peakiusx. [IoHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. lloHsarue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOphl, BIUAIOLIME HA CKOPOCTbH
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JIEKTPOHHBIA OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHHMH OKHCIUTEJIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCMOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopus >1M€KTPOIUTUUECKON AUCCONMALUU. DJIEKTPOIUTHI U HEIIEKTPOIUThl. KaTnoHsl,
QHUOHBI. MexaHW3M [HCCOLMALMKM BEUIECTB C DPA3JIMYHBIMM BHJAMH XHMUYECKOW CBS3H.
Crenens aucconpanuu. CHIbHBIC U CIa0bIe DJIEKTPOTUTHI.

Peakiuu moHHOrO OOMeHa. YCIOBUS NMPOTEKaHHWs peakUuil HOHHOro OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBbIE ypaBHEHMs peakuuil. CBOMCTBa KUCIOT, OCHOBAaHMI M colell B CBETE
IpeACTaBICHUH 00 3IIEKTPOIUTHYECKOW aucconuanuy. KadecTBeHHBbIE peakIMM Ha HOHBI
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura M anmasa), CIOXKHBIX BeIIECTB (XJIOpuaa HaTpus),
UCCIIEIOBAaHNE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOM pEaKlMHh OT BO3JEHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIEOBAHUE 3JEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpOLEcca TUCCOLUAINN
KHCJIOT, 1esioueil U coseil (BO3MOYKHO MCIIOJIb30BaHNE BUJIEO MAaTEPUAJIOB), TPOBEICHUE OIBITOB,
WITIOCTPUPYIOIMX MPU3HAKM MPOTEKaHMs peaKkUui MOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pEaKUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), paclo3HaBaHUeE
HEOPraHMYECKUX BELIECTB C TOMOINbIO KAaueCTBEHHBIX peakUWid Ha MOHBI, pelIeHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemera/ibl 1 MX COeJUHEHHA

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC



crenieHu okucieHusa. CtpoeHne M (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TAJIOTCHOB.
XuMHuUecKue CBOMCTBA Ha NpuMepe xJjopa (B3auMOJEHCTBHE C MeTalllaMu, HeMeTallJIlaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyY€HHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0pOBOJAOPOA Ha OpraHu3M YeloBeKa. BaxHeme Xaopuasl 1
UX HaXOKACHUE B IPUPOJIE.

OO6mas xapaktepucThka djeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XMMHUYeCKHe cBOHCTBAa. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKcuIoB. CepHas KucioTa, GU3MYECKUEe U XUMHUYECKHE CBOMCTBA
(oOrmmme Kak mpencTaBuTeNs Kiiacca KHCIOT U crienupuieckre). XMMHUECKUE PEaKIiH, JekKaIue
B OCHOBE IPOMBIIUIEHHOTO CHOC00a IMOJIyueHUs CEpHOM KuciaoTel. [IpumeneHue cepHoit
KuCIOThl. COJIM CEpHOM KUCIIOTHI, KAUeCTBEHHAs peakius Ha cyabdaT-uoH. HaxoxaeHue cepsl u
e€ coelMHEHUI B mpupoie. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Cpeabl COeIUHEHUSIMU
cepbl (KUCIOTHBIE I0XKIU, 3arPA3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHUS.

OO6mass xapakTtepucTuka 31eMEeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHeHHE B MpHpoje, (usnyeckue wu
XUMHUYECKHe cBorcTBa. KpyroBopot a3ora B mpupoje. AMMUakK, ero Gpu3ndeckrue u XMMHUeCKue
CBOWCTBa, MoJTlydyeHne u npuMeHenne. Coar aMMOHHUS, X (PU3NIECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peaklMss Ha MOHbl aMMOHMS. A30THas KUCIOTa, €€ IMOJIy4YEHUE,
duznUeckue W XHUMHYECKHE CBOMCTBa (OOmIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckue). lcrnonp3oBaHre HHUTPATOB U COJNEH aMMOHHSI B KaueCTBE MHUHEPAIbHBIX
ynoOpeHnid. XUMUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpellbl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckue n xummueckue cporictBa. Oxcun docdopa (V) u dhocdopnas kucnora,
dbusznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonp3oBanue QochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHH.

OOmas xapakrepuctuka syeMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHMS AaTOMOB,
XapaKTepHbIe CTENEHH OKHCIEHUS. YTIEpOoJ, auIOTPOIHbIE MOAM(UKALINY, pacpOCTpaHEHHUE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
NOJy4eHHEe U IpUMEHEHHEe. DKOJIOTHYeCcKue MpobieMbl, CBs3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHA 00 OPraHMYECKHX BEUIECTBaX KaK O COEAMHEHUSX Yriepoiaa
(MeTaH, 9TaH, STUJIEH, alleTUJIeH, YTAHOI, TTHUIEPUH, YKCyCcHas KucioTa). [I[pupogHbie HCTOYHUKA
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, HedTh), IPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb
B OBITY M IPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, OenKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOe €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWMCTBA, MOJy4YeHHE U MPHUMEHEHHUE.
Coemuuenuss kpemHust B npupone. OOmme mnpencraBieHus o0 oxcuge kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCTIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHue o0pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSTHOM KHCJIOTHI, MPOBEIECHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAONIOJEHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYecKre U XUMUYECKHE CBOMCTBA TaJloT€HOB M MX COEAMHEHUU (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMIICHHE C OO0pa3llaMu XJIOPUAOB (TaJOTCHUIIOB),
O3HAaKOMJICHHE ¢ oOpa3namMu cepbl M €€ COeIMHEHMSIMU (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHANIOB), HAOIMIOJEHUE TMpollecca OOYyrJIuBaHUs  caxapa TOJ  JICHCTBUEM
KOHIIGHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYCHHE XUMHUYECKUX CBOWCTB Pa30aBICHHOW CEpHOMN
KHUCJIOTBI, MPOBEICHNE KAYECTBEHHOW peakluu Ha Cyab(ar-uoH U HAOMIOJeHUE TMpHU3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PM3MUYECKMMU CBOMCTBAMHU a30Ta, ¢docdopa M MX COeIUHEHUUN
(BO3MOKHO HCIIOJIb30BAaHKE BUAEOMATEPHUAIOB), 00pa3lamMu a30THBIX U (HocopHBIX yaoOpeHuil,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEeHHE CBOMCTB aMMHaka, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qochar-nOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aHMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAb0 (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), M3YUYEHHE MOJIEJCH KPUCTAIUIMYECKUX PEIIETOK ajiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOras3a, MojyuyeHue, COOMpaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJACHHE KAueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl M U3Yy4YCHUE IMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a/1ay 1o Teme «Baxuelmue
HEMETAaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJIEMEHTOB — METAJUJIOB HAa OCHOBAaHUU WX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. Meraummueckasi CBs3b M METAIMYECKas KpPUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTamuioB. PU3MUEeCKHEe U XUMUYECKHE
cBoicTBa MeTauioB. OOmKe crocoObl MOJy4eHUsT MeTaylIoB. [oHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CriaBsl (CTallb, YYT'yH, AIOPATIOMUHUM, OpoH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[{eounble MeTaILIBL: TIOJIOKEHUE B [lepronueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. OuU3nyeckue U XUMHUUECKHE
CBOIicTBa (Ha mpumepe HaTpus U Kamus). OKCUABI U THAPOKCUABI HATpus U Kanus. [IpumeHenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAIBI MArHUM M KajbLMii: noJsioxkeHue B Ilepuogmueckont
cucreMe xumuueckux snemeHToB [[. WM. MenpaeneeBa, CTpoeHHE MX aTOMOB, HaXO0XXJICHUE B
npupoje. Ousnyeckue u XMMUYECKUE CBOMCTBA MarHusl M Kaiublus. BakHelme coennHEHUs
KablMs (OKCUI, THAPOKCU, o). KECTKOCT BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxxeHue B Ilepumoguueckoid cucteme Xxumuueckux saemeHTtoB JI. U.
MenneneeBa, CTpOCHHE aTOMa, HAXOXKACHUE B Npupoe. PU3nvecKkne U XUMUUECKHE CBOWMCTBA
anmoMuHNSL. AMGOTEpHBIE CBOWCTBA OKCHA U THIPOKCUIA ATFOMUHUS.

Kenezo: mnomoxenue B Ilepromnueckod cucrtemMe XuUMUYeCKHX a3nemeHTtoB J[. H.
MeneneeBa, CTpO€HHUE aTOMa, HaXOXJAE€HHE B Mpupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA
xeneza. Okcuppl, rugpokcuabl u conu xeneza (II) m xemeza (III), mx cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOH (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHUS XKeje3a B
Kuciopoie  (BO3MOXKHO — HCIIOJNB30BAaHHE  BUACOMATEpUaoB), MPU3HAKOB MPOTEKaHUS
KAueCTBEHHBIX PEaKIUi HAa WOHBI: MAarHUs, KaJbIHs, aTIOMUHUS, WHKa, xene3a (II) u xemesa
(IIT), memgu (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJlisg ¥ KaJdblus (BO3MOXXHO HCTIOJB30BAaHUE BUCOMATEPHUATIOB), MCCIEA0BaHNE aM(pOTEPHBIX
CBOICTB IMJIPOKCHJIa AJIFOMUHUSA U TUJIPOKCUJA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a]a4 MO
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa m MaTepuanbl B TOBCEAHEBHOM KXU3HH YelIOBEKa. be3ormacHoe MCIoab30BaHMe
BEIIECTB M XUMHUYECKUX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX O0XKOTrax |
OTPABJICHUSIX.



XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaebHas 10mycTuMasi KOHIICHTPALIHs
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUaJbl).

Meoscnpeomemmnuwie ceasu

Peanuzamus MeXNpeaAMETHBIX CBsI3€l MpPU U3YYEHUU XMMHU B 9 Kjlacce OCYIIEeCTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SABIISIONINXCSI CHCTEMHBIMU JUISL OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOrO Iukia. OO0riue
€CTECTBCHHO-HAYYHbIC TOHITHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHAIU3, CHUHTE3,
KJIacCU(UKalus, MEePUOJUYHOCTh, HAOIIOJIEHUE, IKCIEPUMEHT, MOJEIUPOBAaHUE, HU3MEpPEHUE,
MO/JIeJTb, SIBIICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHsI, MATEPHUAIBL.

Ouszuka: Marepusi, aroM, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWJI, HW3O0TOIbI,
paauOaKTUBHOCTh, MOJICKYJIA, DJJIGKTPUUYECKUN  3apsil, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (OTODIIEMEHT, BEIIECTBO, TEIO, 00BbEM, arperaTHoe COCTOSHUE BeEIleCTBa, Ias,
pacTBOp, pacTBOPUMOCTh, KPUCTAUIMYECKAs pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIIMYUHBI,
€UHULBI U3MEPEHUS1, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dortocuHTe3, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIC yIOOpEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadust: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHBIE TOPO/bI, TIOJIE3HBIE UCKOTIAEMBIE,
TOILIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3ybTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOI'O 0OLIero o0pa3oBaHMs
JOCTUTAIOTCS B XOJA€ OOY4YeHUS XUMHHM B €IUHCTBE YYEOHOH U BOCIUTATEIbHON
NeSITeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MPaBUIAMU U HOPMaMHU
HOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMs, CAaMOPa3BUTHUS M COLUAIIN3ALUH
oOyyJaroumxcs.

JInuHOCTHBIE pe3yabTaThI OTpaXKaroT TOTOBHOCTb o0yyaroImuxcs
PYKOBOJICTBOBATHCSl CHUCTEMOH MMO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAIMH U pacIIupeHue
OIBITA JAEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTU:

1) maTpuoTHYeCKOro BOCHUTAHMA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAyYHOMY HACIEIWI0, TOHMMAHHs 3HAUCHHUs XUMHYECKOW HayKH B JKU3HHU
COBPEMEHHOI0  OOIIEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEpHON uHpoOpMaiueid o
NEPEOBBIX  JOCTIKEHUSIX M OTKPBITHSAX MHPOBOW M OTCYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUSAX 00 YCTpOMcTBE MHpa U O0IIECTBA;

2) rpaxIaHCKOIO0 BOCIIMTAHMSA:

IPECTaBICHUS O COLIMATIbHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE, KOMMYHMKAaTUBHOW KOMIIETEHTHOCTHM B OOILIECTBEHHO II0JIE3HOH, y4yeOHO-
UCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYI'MX BMJAX JESTEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOM JEATEIbHOCTU IPU BBINOIHEHUH Y4EOHBIX, 103HABATEIbHBIX
3ajjay, BBIMNOJIHEHUU XUMMUYECKUX HKCIEPUMEHTOB, CO3/IaHUM Y4YEOHBIX IIPOEKTOB,
CTPEMJICHHSI K B3aMMOINOHMMAHHIO W B3aUMOIOMOIIM B TMPOILECCE OBTOM yueOHOU
JIeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHUE W MOCTYNKH CBOUX TOBAapHILEH C
TIO3HIIMY HPABCTBEHHBIX M MTPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEICTBUI ITOCTYITKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHYECKHUE MPEACTABICHUS O BELIECTBE M XUMUYECKON PEAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISAIOLINE OCHOBY JUIS
NOHMMaHHUS CYIIHOCTH HAay4YHOW KapTUHBI MHpA, NPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aHMOCBS3SX UEIOBEKa C MPHUPOJIHON cpenoif, o
POJIM XMMHH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEI;

NIO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HAa MOJy4YeHHE HOBBIX 3HAHUI MO XUMUH,
HeoOXoauMble 111 00bSICHEHHs HaOJI0JaeMbIX MPOLIECCOB U SIBICHUMN, IMO3HABATENbHOM,
UH(POPMALIMOHHOM M YMTATEeNbCKOM KYJIbTYphl, B TOM YHCJI€ HaBBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ yueOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYpPOHd, TOCTYIMHBIMUA TEXHUYECKHUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00yYEHHUIO U TIO3HAHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTD U CIIOCOOHOCTD
K caM000pa30BaHUIO, MPOEKTHON M HCCIIEAOBATENBCKON NEATETbHOCTH, K OCO3HAHHOMY
BHIOOPY HAIPABICHHOCTH M YPOBHS 00YyUEHUS B TaJIbHEHIIIEM;

4) (opmMupoBaHUs KYJIBTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTHU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTQHOBKH Ha 3[I0POBBbII 00pa3 >KU3HU, OCO3HAHHME ITOCIEACTBUN U HEMPUATUE BPEIHBIX
npuBblYeK  (yrmoTpeOJIeHHs  alKorojis, HAapKOTHUKOB, KypeHHus), HEOOXOIUMOCTH
coOJTIO/IEHHsI TTpaBHII OE30MACHOCTH MPU 00pallleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY
Y peajbHOM KU3HU;

5) TpyaoBOro BocnuTaHusA:

MHTEpEC K MPAKTUYECKOMY H3YYEHHIO Mpodeccuid M Tpylda pa3iuyHOro poja,
yBaOXEHUE K TPYyLy U pe3ysibTaraM TPYIOBOW IEATENIbHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHEHHUs MPEJMETHBIX 3HAaHUW MO XMMHH, OCO3HAHHBIM BBIOOp WHIMBUAYAIBHON
TPAEKTOPHH MPOIOJKEHUSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH



K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEeOHOCTEH, YCHemHoi mnpodeccrnoHalbHON
NESTeIbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTb aJalTUPOBAaThCS B
npodeccuoHaIbHOM cpere;

6) 3K0JOrH4YecKoro BOCIIUTAHUS:

HKOJIOTUYECKH IIeTIeCO00pa3HOe OTHOIICHWE K MPUPOJEC KaK MCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMSI, MOHHMMAaHUE LIEHHOCTH 30POBOrO0 M 0E30MacHOro
o0Opa3a JKHM3HHM, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 30POBbIO, OCO3HAHHE IIEHHOCTH COOJIOJEHHUS TMpaBuWil 0Oe30MacHOro
MOBEJICHUS TIPH paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIHsIX, YIPOXKAIOMIUX 30POBBIO U
JKU3HH JTIOICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOydaeMbIe MTPU U3YUYEHUU XUMHUH, JJIs PEIICHUS
3aj]a4, CBS3aHHBIX C OKpY)KAIOMIeW MPHUPOAHON CpeAod, A TOBBIIICHUS YpPOBHS
HKOJIOTHYECKOM KYJIbTYphI, OCO3HAHHUS TTI00AJILHOTO XapaKkTepa SKOJIOTUYECKUX MpoOiIeM U
nyTeld UX PElIeHUs MOCPEICTBOM METOJOB XMMHH, SKOJOTHUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThLCSI IM B ITO3HABATEIILHOM, KOMMYHUKATHBHOW M COLMABHON TIPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeqMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAUUMBbIE 1711 POPMUPOBAHUS
MHUPOBO33PEHUSI OOIIeHAYyYHbIE TOHATUS (3aKOH, TEOpus, MNPUHIMIN, TUNoTe3a, (akT,
CHUCTEMa, TPOLIECC, IKCIEPUMEHT M JIPYroe.), KOTOPbI€ HCIOIb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4eOHBIX TpeaMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM M3 ATHX MPEIMETOB
dbopMHUpOBaTh MPECTaBICHNWE O IEJIOCTHOW HAYYHOW KapTUHE MHPA, U YHUBEPCAIbHBIC
yueOHble JeiicTBUs (TI03HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYJISTHUBHBIE), KOTOpHIE
obecrieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHOU AESITEbHOCTH.

Ilo3HaBaTe/ibHbIEe YHHBeEpPCAIbHbIE y4eOHbIE 1eiiCTBUS

ba3oBble JJoruueckne aeicTBUs:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMBI JIOTHYCCKOTO MBIIIJICHUSA HpI/I OCBOCHHUHN 3HaHHfII
pPacKpbIBaTh CMBICT XUMHYECKHX TOHATUN (BBLACNATh HMX XapaKTepHbIE TPU3HAKH,
yCTaHaBJ'II/IBaTI) B3aUMOCBA3b C IprrI/IMI/I HOHSITI/ISIMI/I), HUCIIOJIB30BAaTh IIOHATUA HJIA
OOBSICHEHUS! OTAENBHBIX (PAKTOB M SBICHUH, BHIOMpATh OCHOBAHHS W KPUTEPUU IS
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHWUYCCKHUX BCHICCTB W XHUMHNUYCCKHUX peaKum‘/'I, yCTaHaBJ'II/IBaTI)
MPUYUHHO-CJIEICTBEHHBIE CBSI3W MEXKAY OOBEKTAMU W3YUEHHUs, CTPOUTH JIOTMUECKHE
paCCY)K)IGHI/H[ (I/IHI[YKTI/IBHI:IG, I[G)IYKTI/IBHI)IG, 110 aHaJ'IOFI/II/I), JcJIaTb BBIBOJABI U
3aKJIIOUCHUS

YMGHI/IG HpI/IMCHﬂTI) B HpOHGCCG IIO3HAHUA IIOHATUA (HpeI[MeTHI)IG u
MeTanpeAMETHbIE), CHMBOJMYECKHE (3HAKOBBIE) MOJENU, HWCHOIb3yeMble B XHMHH,
Hp€06pa3OBI>IBaTI> HII/IpOKO HpI/IMeHﬂeMBIe B XUMHHU MOJICIIBHBIC HpeILCTaBJ'IeHI/ISI —
XUMHUYECKHUM 3HaK (CMMBOII AJIEMEHTA), XUMUdeckas (opMylia U ypaBHEHHE XUMHUYECKON
peaKI_[I/II/I — HpI/I peI_HeHI/II/I y’—Ie6HO-HO3HaBaTeJ'IBHBIX 3aga4d, C y‘IéTOM 9TUX MOACJIBHBIX
MPEJACTABIICHUN BBIABIATH W XapaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKUA HW3YyYaeMbIX
06T)eKTOB — XHUMHYCCKHUX BCIHICCTB MU XHUMHUYCCKHUX peaKHHﬁ, BBISABJISATH O6HH/IG
3aKOHOMEPHOCTH, NPUYMHHO-CIECACTBEHHBIE CBSA3M U IPOTUBOPEUYMS B HM3YYaE€MbIX
HpOH@CC&X " SABJICHUAX.

ba3oBble nucciieoBarebcKue 1eMCTBUA:

yMeHI/Ie HCIIOJIBb30BAaTh ITOCTABJICHHBIC BOHpOCBI B KAQUCCTBEC I/IHCTp}IMeHTa IIO3HaHWs,
a Takke B KaueCTBE OCHOBHI Ui ()OPMUPOBAHUSI THUTIOTE3HI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBACMBIX CY)KHGHHﬁ;

NpHOOpEeTEeHNWEe OmbITa 1O IUTAHUPOBAHWIO, OpPTaHHW3allMd U  MPOBEICHHIO
YYCHHYECKUX DKCIIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM IPOIIECCa, CAMOCTOSTEIBHO
MIPOTHO3UPOBATH €T0 Pe3yabTaT, (HOpMyIHpPOBATH OOOOIICHHUS U BBIBOJBI MO Pe3yIbTaTaM
MPOBEAEHHOTO OIBITA, HCCIEIOBAHUS, COCTABIISITH OTUET O MPOACIaHHON padoTe.

Pabora ¢ nnopmanmeii:



yMEHHUE BBIOWpATh, AaHATM3UPOBATH U UHTEPIPETUPOBATh MHPOPMALIUIO PA3ITUYHBIX
BUJOB U (OpPM MpEACTaBIEHUS, IOIYYa€MYyH U3 pa3HbIX HCTOYHUKOB (HAy4HO-
NOMYJISIpHAsl JIMUTEpaTypa XHUMUYECKOTO COJEp)KaHUS, CIIPABOYHbIE I10COOHUS, PECYpPCHI
WHTepHeTa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUNBYIO M HEAOCTOBEPHYIO HH(OpMAIHIO;

YMEHUE NPUMEHSTHh pa3IHMYHbIE METOABl W 3alpochl MpH IOHCKE H OTOOpE
UH(POPMALIUU M COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUIsl BBIIOJIHEHUS YUeOHBIX U
MO3HABATENBHBIX 3a7ad OMNpENeNEHHOrO0 THUMA, MPHOOpETeHHEe OmbITa B 00JacTh
UCIOJIb30BaHUS NH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOil
AKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSTEIILHO BHIOMpPATh
ONTUMabHYI0 (hOpMy MpencTaBieHUs HHGOPMALMU W HIUIIOCTPUPOBATH pelIacMble
3aJaud HECIOXXKHBIMH CXEMaMH, JWarpaMMaMu, JIpyruMu ¢opmamMu rpadukd U HX
KOMOHWHAIIASIMHU;

YMEHUE HCII0JIb30BaTh U aHAJM3UPOBATH B MpoIecce y4eOHOM U UCCIIe10BaTEIbCKON
NEeSTeIbHOCTH HMH(GOPMALMIO O BIMSHUM INPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SHCTBa U
TPaAHCIIOPTA HA COCTOSIHUE OKPYXKArOIIeH MPUPOAHON CPEIbL.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIE YUeOHbIC 1eliCTBUA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XoJ€ AMaiora U (WiM) JUCKYCCHH) IO CYIIECTBY
o0cyxaeMoll TeMbl, (hOPMYIUPOBATh CBOM IPEUIOKEHUS OTHOCUTEIBHO BBIITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI MIPEACTABIIATh IOJYYCHHbBIE PE3YJIBTAThl [TO3HABATEIBHON NEATENBHOCTH B
YCTHBIX M IUCBMEHHBIX TEKCTaX; JeJlaTh IPE3EHTALUI0 pe3yJIbTaTOB BBINOJIHEHUS
XMMHUYECKOT'O 3KCIIEpUMEHTa (J1abopaTOPHOrO OmbITa, J1abopaTopHOW paboThl 1O
MCCJIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOTO ITPOEKTA);

yMEHHUs  y4eOHOro  COTPYAHHMYECTBA CO CBEPCTHUKAaMH B  COBMECTHOM
[IO3HABATEIIbHON M HCCJIEN0BATEIbCKONW JESTENIbHOCTH IPH PELIEHUH BO3HUKAIOIIUX
npo0jeM Ha OCHOBE ydéra OOIIMX MHTEPECOB M COINIACOBaHMSA MO3ULMK (00CYXKIeHUs,
OOMEH MHEHMSIMH, «MO3TOBbIE€ IITYPMbI», KOOpAMHAIMS COBMECTHBIX JIEHCTBUH,
OTpeieIeHNue KPUTEPUEB 110 OLIEHKE KauecTBa BBIMOJIHEHHONW pabOThI U IpyTHE).

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CAMOCTOATEIBHO ONPENEIATh LEINU  JEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTbH W TMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JeSITeNbHOCTh, BBIOMpaTh HauOoiee 3((EeKTUBHBIE CIIOCOObI peIIeHUs Y4eOHBIX U
MO3HABATEJIbHBIX  3aJa4, CaMOCTOSITEIbHO  COCTAaBISITh WO  KOPPEKTHUPOBATh
MPEMJIOKCHHBIM aIrOPUTM JCUCTBUM IIPU BBINOJIHEHUHU 3aJaHUN C YYETOM IIOIYYEHUS
HOBBIX 3HaHMNH 00 Wu3yyaeMbIX OOBEKTax — BEIIECTBAX W pEaKlHUsAX, OLIEHUBATh
COOTBETCTBUE IIOJIyUEHHOTO peE3yJbTaTa 3asBJICHHOM L€JIM, YMEHHME HCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, PEJIaraeéMble B YCIOBUU 3aJIaHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHIO OOS3aTENBHOTO COJEPIKaHMS,
YCTAHOBJICHHOTO JaHHOU (eaepanpHOH paboueil mporpaMMoM, BBIIENSAIOT: OCBOSHHBIE
00y4JarolMMUCSl HayuyHble 3HAHUS, YMEHMSI M CHOCOOBI NEHCTBUH, cnerupuyeckue amis
IpeIMETHON 00J1acTH «XUMUS», BUIBI IEATETLHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS, €r0
MHTEPIIPETAllUY, MPEOOpPa3OBaHUI0 M MPUMEHEHUIO B Pa3jMYHBIX Y4YEOHBIX U HOBBIX
CUTYaIUsIX.

K koHny obydenust B 8 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxkaTb C()OPMHUPOBAHHOCTH y 00yUAIOIMXCS YMEHHIA:

—  pacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHSITUN: aTOM, MOJIEKYJa, XUMUYECKUI
DJIEMEHT, IIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpPOAHAsA U
HEOJIHOPO/IHAsA), BaJ€HTHOCTh, OTHOCHUTENbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas J0Js XMMHUYECKOIO
JIEMEHTa B COEAMHEHHHU, MOJIIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAHUE, COJb,



JIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHUCIEHHUS,  XMMMUYECKas  peaxius,
KJaccu(uKalus peaklUid: peaklud COEIUHEHUs, PEaKLHH DPA3JIOKEHHs, peaKLuu
3aMEIICHUs, PEeaKIUh OOMEHa, H9K30- W OSHAOTEPMHUYECKHE PEaKIMH, TEIUIOBOU
3¢ exT peakuuy, sIpo aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOMTallb, paanyc
aToMa, XMMMUECKasl CBS3b, IOJSPHAsl U HEINOJIIpHAs KOBAJEHTHAs CBsI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas [0Js BellecTBa (IPOLIEHTHas
KOHLIEHTpALUs1) B pacTBOPE;

—  WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITUN U INPUMEHSTH 3TH
HOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

— HCIOJIB30BaTh XHMHUYECKYI0 CHMBOJIMKY JJIi COCTaBji€HUs (DOpMyJ] BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

— OIpeleNATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJIEHHS 3JIEMEHTOB B OHMHApHBIX COEAMHEHMSIX, IPHUHAJIEKHOCTb BEILECTB K
OIpesieIEHHOMY KJIacCy COeIUHEHMH mo (opMynam, BHJ XHMUYECKOH CBS3U
(xoBaJIeHTHasl U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

— packpeiBath cMbici [lepuoanueckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBAThH
NOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HX
nojoxenus B Ilepuoandeckoil cucreme, 3aKOHOB COXPaHEHHsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

— OIIMCBHIBaTh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ileproanyeckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHSTUS «IJIaBHasl noarpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», manele U OoJblIMe MEPHOAbI, COOTHOCUTb
0003Ha4YeHUs1, KOTOpble UMetoTCs B Tabuule «llepuoanueckas cuctemMa XUMHYECKUX
anemenToB /1. 1. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHMUYECKUX JJIEMEHTOB (COCTaB M 3aps] sapa, oO0Illee 4YHMCIO 3JIEKTPOHOB U
pacripesielieHUe UX 10 3JIEKTPOHHBIM CII0SIM);

— KJIaccupUIMPOBATh  XMMHUYECKHE  JJEMEHThl, HEOpraHMYecKHe  BEIEeCTBa,
XUMHUYECKHE peakluu (10 YUCIy U COCTaBY YYAacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TeroBoMy 3G deKTy);

— XapakTepu30BaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3INYHBIX
KJIacCOB, MOATBEpXkJas ONUCAHWE MpUMEpPaMH  MOJEKYJSPHBIX  ypaBHEHUI
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

— IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH NMPOTEKaHUsI XUMUYECKHX MPEBPALIEHUN B Pa3IMUHBIX YCIOBHIX;

—  BBIUUCJIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (OopMyJie COSIMHEHHsI, MaCCOBYIO JIOJIO BEIllEeCTBA
B PacTBOpE, MPOBOIUTH PacUETHI 10 YPABHEHUIO XUMUUYECKOM peakluu;

— IPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHOW ACATENBHOCTU - aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHIEe, CHCTEMATU3AIIIIO, KIacCU(DPUKAIUIO, BBISIBICHUE TPUYNHHO-
-CIIEICTBEHHBIX CBSI3€U - U1 MU3YUYEHHS CBOMCTB BEIECTB U XUMHUYECKUX PEaKLUH,
€CTECTBEHHO-Hay4YHble€ ~ METOAbl  TMO3HaHWS -  HAONIOJCHHE, H3MEpEeHHeE,
MOJICIMPOBAaHME, IKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

— CclefoBaTh MpaBWiIaM TIOJNB30BaHUS XUMHUYECKOM TocyqoM u  J1abopaTOpHBIM
000pyJIOBaHUEM, a TAKXKE MpaBHJaM OOpAIEHUs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOTYYEHUIO
U COOMpaHHMIO Ta3000pa3HBIX BELIECTB (BOJAOPOJAa U KHUCIOPOAA), MPHUTOTOBICHUIO
pacTBOpOB € ONpEAECTIEHHOM MacCOBOM JIOJ€H pPAacTBOPEHHOIO  BEIIECTBA,
IUIAHUPOBaThb W MPOBOJUTh XUMHYECKHE OJKCIEPUMEHTHl IO PACIIO3HABAHUIO
pPacTBOPOB LIEJIOYEH W KUCIOT C MOMOIIBIO MHIUKATOPOB (JIAaKMYC, (peHondTanenH,
METHJIOPAHK U IPYTHE).

K xoHmy oOyueHus B 9 Kiacce mpeiMETHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxkaTb C(POPMHUPOBAHHOCTH y 00YUAIOIMXCS YMEHHIA:



PacCKpbIBAaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHITHI: XUMUYECKUM IJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO, CJOKHOE BELIECTBO,
BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIEHMS, XHUMHUYECKas
peaxius, XUMUYECKas CBS3b, TEIIOBOM d(h(PEeKT peakiu, MOJb, MOJISIPHBIH 00bEM,
pacTBOp, AJEKTPOJIUTBHI, HEINEKTPOJIUTBI, AJIEKTPOJIUTUYECKAsT JUCCOLMALUSA,
peaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBecHe, oOpaTHUMbIe U
HeoOpaTuMble peakuuu, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu,
OKHUCJIUTEb, BOCCTAHOBUTENb, OKHUCIIEHUE W BOCCTAHOBJICHHE, aJJIOTPOIINS,
aM(pOTEepHOCTh, XHMHYECKass CBS3b (KOBAJICHTHAas, HOHHAs, METAUITMYECKas),
KpUCTAJUIMYECKAsT PELIETKA, KOPPO3Usi METaUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOH
peakuuu, npeaeapbHo nonycrumas konuentpanus [1/IK Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATHN U MPUMEHATh 3TH
MOHSITHUS MIPU OMKMCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMHUYECKYI0O CHUMBOIIMKY [UJIsl COCTaBIeHUS (OpPMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMUYECKUX DJJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH 1o (opMyiaM, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs, HOHHAS,
METaJIJIMYECKasl) B HEOPTaHUYECKUX COEIMHEHUSAX, 3apsj] HOHA MO XUMHUYECKON
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX COCTUHEHH,
THUI KPUCTAJUIMUECKOHN peIéTKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh  cmbica  Ilepuommueckoro 3akona JI. WM. Mengeneesa u
JEMOHCTPUPOBATh €r0 IOHUMAHHUE: OINHUCHIBaTh M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ileprogudeckold CUCTEMBl XMMHUYECKUX AJIEMEHTOB: pazlU4aTh MOHSITUS
«ryaBHas noarpynna (A-rpymma)» u «mobdounast moarpynma (b-rpymma)y, mansie u
0O0JbIIME TEPHO/IbI, COOTHOCUTH 0003HAUEHHSI, KOTOPhIE UMEIOTCS B IEPUOIMUECKON
TabJMIle, C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia sipa, o0Ilee YUCIIO IEKTPOHOB U pacHpeesieHne ux
MO DJEKTPOHHBIM CJOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB 3JIEMEHTOB M UX COCJUWHEHUU B MIpe/esiax MallbIX MEepPUOJOB U TIIABHBIX
HNOJArPYNI ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh  XMMHUYECKHE  DJIEMEHThl, HEOpraHMYecKHe  BElIEeCTBa,
XUMHYECKHE peaklru (110 YUCITY U COCTaBY YYacCTBYIOUIUX B PEAKIMH BEIIECTB, MO
TerioBoMy dS(QexTy, M0 U3MEHEHHUIO CTeNeHEeH OKHUCIEeHUS XUMHYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00LIME U cHelUpUUYECKue XMMHUYECKHE CBOMCTBA
MPOCTBIX W CIOXKHBIX  BEIIECTB, TMOJATBEpPXAas OMUCAaHWUE TMpUMEpaMu
MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUN;
COCTaBJISITh YPAaBHEHHUS DJIEKTPOJUTHYECKON IUCCOLMALMU KHUCIIOT, IIeoued u
coJieil, IOJHbBIE U COKpAIEHHBIC YPaBHEHUS PEAKIii HOHHOTO OOMEHa, YpaBHEHUS
peakiui, TMOATBEPKIAAIOMIMX CYIIECTBOBAHME T'€HETHUECKOH CBS3HM MEXIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN MOCPEICTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOrHO3HPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHMSI, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl —BEILECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa Mo (opMyiie COeIMHEHHs, MacCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOM
peakiuy;

coOyoaTh TMpaBWia [OJB30BAHUS XUMHMYECKOHM TMOCYyIoM M 1abopaTopHBbIM
o0opymoBaHrEeM, a TaKKe MpaBuia OOpallleHus ¢ BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKUMSAMU IO BBIIIOJIHEHUIO JTAOOPATOPHBIX XHUMHYECKHUX OIBITOB 10



HOIY4EHHIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB (aMMHUaKa M YIJIEKHCIIOTO ra3a);
MPOBOJHUTH PEAKIIMH, OATBEPKIAIONINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BELIECTB!
pacrio3HaBaTh ONBITHBIM MyTEM XJIOpUA-, OpOMHI-, HOAUM-, KapOoHaT-, docdart-,
CHJIIMKAT-, Cynb(}aT-, THIPOKCHI-UOHBI, KATUOHBl aMMOHHS M HOHBI M3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHITh OCHOBHBIE OTEPAIH MBICIUTEIILHONW AEATENBHOCTH - QHAIN3 U CHUHTE3,
CpaBHEHHE, 000O0IIEHHE, CHCTEMATHU3aIUI0, BBISBICHUE MPUYMHHO-CIEICTBECHHBIX
CBSI3€H - JUI M3Yy4YCHHUS CBOWCTB BELIECTB M XMMHUECKHX PEAKIM, €CTECTBEHHO-
Hay4YHbIE METOJbl TO3HAaHUS - HaOJIOJEHUE, W3MEpPEHUE, MOAEIHPOBAHUE,
9KCIIEPUMEHT (PEAJIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 kiacc
Ne | HaumenoBanue KosmmuectBo wacos OnekTpoHHbIe (U POBEIC)
n/m | pasmeaoB W TeM | Beero Kourpossn | [Ipaktude | 0Opa3oBaTeNbHbIE PECYPCHI
MpOrpaMMBbI bIe pabOThl | CKHE
paboThI
Pasznea 1. IlepBonayajibHble XMMUYECKHE TOHATHS
1.1 | Xumusa — BaxHasg |5 2 bubnunorexa LIOK
o0JacThb https://m.edsoo.ru/7f41837¢
€CTeCTBO3HAHUSA U
MPaKTUYECKOU
NeATEIIbHOCTH
YyeaoBeKa
1.2 | BemectBa ull5 1 bubmnoreka IIOK
XHUMHUYECKHE https://m.edsoo.ru/7f41837¢
peakimn
Wroro no pazpeny 20

Pa3nes 2. Ba:kneiilme npeacTaBuTe Il HEOPraHUYecK

HX BeIeCTB

2.1 | Uadopmanms u|b bubnmnoreka [HOK
nH(POPMAaIOHHBIE https://m.edsoo.ru/7f41837¢
MIPOIIECCHI

2.2 | IlpeacraBnenue 8 0 1 bu6nmoreka [IOK
nHbOpMaIu https://m.edsoo.ru/7f41837¢

2.3 | Bona. PactBophI. | 5 1 1 bu6nmorexa [IOK
[Tonstue 00 https://m.edsoo.ru/7f41837¢
OCHOBaHMSIX

2.4 | OcHoBHBIC  Knaccel | 11 1 1 bubmmoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837¢c
COEMHEHHI

Wroro no pazneny

22

Paznen 3. Illepuoauveckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux iemedtToB JI. U.
MenpeneeBa. Ctpoenne atoMoB. XMMHYeCKas CBfA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE

peakium

3.1 | [lepuoanueckuit
3aKOH u
[Iepuonnueckas
cucrema
XUMHUYECKUX
AJIEMEHTOB
Meneneesa.
Ctpoenne atoma

I N

7

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢

3.2 | XuMHuyeckast CBS3b.
OKUCINTEIILHO-
BOCCTAaHOBHUTEJIbHEIC
peakmn

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny

15

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

68

TEMATHYECKOE IINTAHUPOBAHUE



https://m.edsoo.ru/7f41837c

9 kaacce

Ne
/a

HaunmenoBanue
pa3denoB  u
MIPOrPAMMBI

TEM

KomnunuectBo yacoB

Bcero

KonTposba
bIe PabOTHI

[IpakTuue
CKHe
paboTHI

OnexTpoHHble (uK(POBBIC)
00pa3oBaTeNbHBIE PECYPCHI

Pasznea 1. IlepBoHayajibHble XMMUYECKHE TOHATHS

1.1

IToBTOpEenue u
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/1€JIOB
Kypca 8 kiiacca

5

1

0

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

1.2

OcHoBHBIC
3aKOHOMEPHOCTH
XAMHYECKHAX
peakuuii

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

1.3

DNeKTpoIUTHYECKast
JUCCOLUAITHS.
XUMUYECKUE
peakiuu B pacTBOpax

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3pen 2. Hemeraisl 1 HX

coeINHEeHHUs

2.1

Oo6mas
XapaKTepUCTUKA
XAMUYECKHUX
9JIEMEHTOB VIIA-
rpynnsl. ['anoressr

4

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

2.2

O61mmas
XapaKTepUCTHKA
XUMHUYCCKUX
3JIEMEHTOB VIA-
rpynnsl. Cepa u eé
COCIMHEHHUS

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

23

O61mmas
XapaKTePUCTHKA
XUMHNYCCKUX
JJIEMEHTOB

TPYIIIBL.
dbocdop u

COCIUHECHUA

VA-
A3orT,
X

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

24

Oomas
XapaKTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB IVA-
Ipynmsl. Yroiepoa u
KpeMHMM W HX
COCIMHEHMUS

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

Uroro no pazneny

25

Pa3gen 3. MeTaaabl M HX COeTUHEHU S

3.1

OO6mmme CBOIICTBa

METAJlJIOB

4

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

3.2

Baxxueiinime
METaJUIBI u
COETUHEHUSI

ux

16

bubanoreka IJOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no paszzueny | 20 |

Pasznea 4. Xumus U oKpyskaomas cpeia

4.1 | BemectBa u|3 0 bubnuorexa [{OK
MaTepUallbl B KU3HU https://m.edsoo.ru/7f41a636
YeJI0BEKa

Wroro no pazueny 3

PesepBHOE Bpems 3 0 bubnuotexa [JOK

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO | 68 4

YACOB
ITPOTPAMME

110
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