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denepanpHas pabodas mporpaMma Mo y4eOHOMY mpeameTy «Xumus» (0a3oBbIi
ypoBeHb) (mpenMeTHas o0nactb «EcTecTBeHHO-Hay4dHbIE MPEIMETh») BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, COJIepKaHUEe OOYyUEHHUs], INIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MIPOTPAMMBI 110 XUMHH, TEMATHYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenpbHast 3amMcKa OTpa)kaeT OOIIMe ILeNd W 3aJayd HM3yYeHUs] XUMUU,
XapaKTEPUCTHKY TICUXOJOTUUECKUX TPEINOChUIOK K €€ W3Y4EHUI0 OOyJaronuMucs,
MECTO B CTPYKType Yy4eOHOTO IlaHa, a TakkKe IMOAXOAbl K OTOOpY Coaep aHus,
K OIIPEICNICHUIO IJIAHUPYEMbIX Pe3yJIbTaTOB.

Conepxanue OOydeHHsI PACKpBIBAa€T COJIepKATENbHbIE JIMHUU, KOTOpPbBIE
npeajaratoTes sl 00A3aTebHOTO0 U3YUYEeHHs B KaXKJIOM KJlacce Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHuUs.

[InanupyeMble pe3ynbTaThl OCBOCHHUS IMPOTPaMMBbl TI0 XHMHH BKIIOUYAOT
JUYHOCTHBIE, METaNpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpUOJ OOY4YeHHUS Ha YpPOBHE
OCHOBHOT'O 00I1IeT0 00pa30BaHUsl, a TAKXKE MPEIMETHBIC TOCTHKEHHUS O0y4YaroIIerocs
3a KaXKJbIi TOJ] 00yUYEHUS.

MNOACHUTEJBbHAA 3AIIMCKA

[IporpamMmMa 1Mo XuMuUM Ha YPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TpPeOOBaHMH K pe3ylbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeiIbHON
MporpaMMbl OCHOBHOro 001iero oOpaszoBanus, mnpeactraBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBe (enepasibHOM pabodeil mporpaMMbl BOCHUTAHUS U C YYETOM
KOHIIENIIMM TpenojaBaHusi ydeOHOro mnpeamera «XuMus» B 00pa30BaTeNIbHBIX
opranuzanusx Poccuiickoin denepannn.

[IporpamMMa no XxuMuu pa3paboTaHa C IEJIbI0 OKa3aHHUS METOJUYECKOW MOMOIIU
YUUTEINIO B CO3JIaHUU paboyeil mporpamMmbl 0 y4ueOHOMY MPEIMETY.

[Iporpamma o xumMuu Aa€T IpeACTaBICHUE O LEJISIX, OOIIe cTpaTerun 00y4deHus,
BOCIIMTAHUS W  Pa3BUTHS  OOy4YAIOIIMXCS CPEICTBAMH Y4YEOHOro MpeaMmera,
yCTaHaBJIMBaeT  00sA3aTENbHOE  NPEIMETHOE  COJAEp)KaHHe,  MpeayCMaTpUBaeT
pacupeesieHue €ro 1o KiaccaM U CTPYKTYpPHUPOBAHUE M0 pa3ziesiaM U TEMaM IpOrpaMMBbl
N0 XUMHUH, ONpEHeNsieT KOJIMYECTBEHHbIE M KAUYEeCTBEHHbIE XapPAKTEPUCTUKU
COJlepKaHUs, PEKOMEHIYEMYIO IIOCIECIOBATEIbHOCTh H3YyYEHHS XUMHUU C YYETOM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKM Yy4yeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OO0YyYalolUXCsl, ONpenesieT BO3MOXKHOCTH  IpeIMeTa
JUTSL peanu3aiuyi TpeOOBaHMN K Pe3ysibTaTaM OCBOCHHUS OCHOBHOW 0Opa30oBaTeIbHOM
MporpaMMbl Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs, a Takke TpeOoBaHUI
K pe3ysibTaraM OOy4YeHHUs XMMHUHM Ha YpOBHE LieJiel M3Yy4eHMs MpPEeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEIILHON JIESITEILHOCTH O00YUYaIOIIerocs MO0 OCBOCHUIO Y4eOHOTO
CoZlep KaHUsl.



3HaHWEe XMMHHM CIYXXUT OCHOBOM i  (OPMUPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejcTaBiIeHUl 0 MaTepUaJIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
urparoT (opmupyemble XHUMHUEH MPEACTABICHUS O B3aUMOIIPEBPALLCHUSIX JHEPTUU
U 00 DSBOJIOLMMU BEIIECTB B MPHUPOJAE, O MYTSAX PEIICHUs TII00aIbHBIX MNpoOsieM
YCTOMYMBOTO PAa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM, DHEPreTHUYECKOM, NHUIIEBOU
Y DKOJIOTUYECKOM O€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yuenune xuMun:

CIIOCOOCTBYET peasii3alliid BO3MOXHOCTEHM Jisi caMOopa3BUTHS U (HOPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 001Iel U PyHKIIMOHATIBHON T'PaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHPOBAHHME MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEN
oOydaronuxcsi,  HaBBIKOB ~ MX  CaMOCTOSITENIbHOW  y4eOHOH  JESTEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HMCCJIEAOBATEIbCKUX  YMEHUH, HEOOXOJMMBIX  Kak
B TIOBCETHEBHOM JKM3HHU, TaK U B IPOPECCUOHATBHON AESITEIbHOCTH;

3HAKOMUT €O CHEUU(UKON HAyYHOTO MBILIUICHUS, 3aK/IaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJIla HA €JAWHCTBO MPUPOJAbI WU YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TalOM
B (h)OpPMUPOBAHUH €CTECTBEHHOHAYYHOU IPAMOTHOCTH O0Yy4arOIINXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHbIM
3HAaHUAM, K MPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrMUYECKoe 0Opa3zoBaHHE
00yyaroImuxcs.

JlanHple HampaBlieHHs B OOYYEHUUM XUMHUU OOECIEUMBAIOTCSA CIELHPUKON
coJiepKaHusl yueOHOTo MpeaAMeTa, KOTOPBIN ABJISETCS MeAarornyecky aaanTHpOBaHHBIM
OoTpakeHueM 0a30BOM HAYKU XMMHH Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHE OOYYaIOUIUMUCS CHUCTEMbl NEPBOHAYAIbHBIX MMOHSATHH XHWMHHU, OCHOB
HEOPraHMYECKOH XUMHUU U HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MOHSATUN OpPraHUYeCKON
XUMHUHU.

CtpykTypa conepkaHUsi MNpOrpaMMbl MO XUMHH c(opMuUpOBaHa Ha OCHOBE
CUCTEMHOTO0 MoJ1x0/1a K €€ n3yueHuto. Coaep:kaHue CKIIabIBAETCS U3 CUCTEMBbI OHATUN
O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMbI MOHATHM O XHMHYECKOW PEaKLHH.
ObGe 5TH cHUCTEMbl CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY IOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUW HA OCHOBE TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona JI.1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XUMUYECKOM CBA3H;

NpeJICTaBIECHUIN 00 ANEKTPOIUTUYECKOHN IMCCOIMAIIMU BEIIECTB B paCTBOpax.

Teopernyeckre 3HaHKS pACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEI0BATENHLHO OT OJTHOTO YPOBHS K JPYrOMY,
BBITIONHASL (PYHKIIMM OOBSICHEHHS ¥ TIPOTHO3UPOBAHHS CBOMCTB, CTPOCHUA U
BO3MOXHOCTEH MPAKTUYECKOr0 MPUMEHEHHUS U MOJTYYEHHUS! U3y4aeMbIX BEIIECTB.



OcBoeHue nporpaMMsbl M0 XMMHUU CHOCOOCTBYET (POPMHPOBAHUIO MPEICTABICHUS
0 XUMMHMYECKOW COCTABJISAIOLICH HAay4YHOM KapTUHBI MHpPA B JIOTHUKE €€ CUCTEMHOU
OPUPOIBI, IEHHOCTHOTO OTHOIIEHHSI K HAYYHOMY 3HAHHMIO U METOJaM IMO3HAHUS B HaYKe.
N3yyeHnne XxuMuu MPOUCXOIUT C MPUBICUCHUEM 3HAHUM U3 paHee U3yUYCHHbBIX YUeOHBIX
npeaMeToB: « OKpyxaromui Mup», «buonorus. 5—7 knaccel» U «Pu3nKa. 7 KIace.

[Ipn u3yuyeHUU XMUMHH MPOUCXOIUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOMH
HAayKW Kak O0OJIaCTMU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOW esITeIIbHOCTU
YeJIOBeKa M KAaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3adada y4eOHOro
npeiMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKUX 3HAHUM — Ba)KHEHIIMX
(GakToB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHUM, TOCTYMHBIX OO0O0OIICHUI
MHPOBO33PEHYECKOIO XapaKTePa, SA3blKa HAYKH, B NMPUOOIIEHUHA K HAYYHBIM METOJaM
MO3HAHUS TMPU U3YYCHUH BEIIECTB W XUMHYECKUX peakiuil, B (HOpMHUPOBAHUU
Y pa3BUTHUM TIO3HABATEIbHBIX YMEHHH W UX MPUMEHEHUHU B y4eOHO-MIO3HABATEIHHOM
U y4yeOHO-UCCIIEJOBATENbCKON JAESITEIbHOCTH, OCBOCHHMM IMpaBuil 0€3011aCHOrO
oOpallieHus C BEIIECTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy wm3yyeHMM XUMUU Ha YpPOBHE OCHOBHOIO OO0IIEro oOpa3OBaHMs BayKHOE
3HaUYEHUE MPUOOPEIH TaKue IEH, KaK:

(dopmHpoBaHue MHTEJIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K C€aMO0Opa30BaHHIO, COTPYAHHYECTBY, CaMOCTOSTEIbHOMY TMPUHSITHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HH;

HaIpaBJIE€HHOCTh OOY4YE€HHsS Ha CHCTEMaTHYECKOE IMPHOOIIEHNE OOydaromuxcs
K CaMOCTOATENIbHOM IO3HABATENbHON NEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUS,
(bOpMUPYIOIITUM MOTHBAITHIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU,

oOecrieueHre yciIoBUM, CIIOCOOCTBYIONINX MPUOOPETEHUIO 00YUAIOMUMHUCS OTBITA
pPa3HOOOpa3HOW JESATENbHOCTHA, MO3HAHUSA W CaMOMNO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KITF0OUEBBIX KOMIIETEHIINM ), UMEIOIIUX YHUBEPCATIBHOE 3HAUEHUE TSl PA3JIMYHBIX BUIOB
NEeSATENbHOCTH;

dbopmupoBanue 001IeH (PYHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIOIb3YS
3HaHUSA U OINBIT, MOJYYCHHBIE MPU HU3YYCHUU XUMHUHU, MPUMEHSTh UX MPU PEUICHUU
Mpo0JIeM B TOBCEAHEBHOM JKU3HU U TPYAOBOU JEATEIHLHOCTH;

dbopmupoBaHre y OOYYaIOIMIUXCS TYMaHUCTUYECKUX OTHOIICHUHN, MOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH 3KOJIOTMYECKH LEIeco00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOM JEATEIHHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPYKArOIIEH IPUPOJHOU CPELBIL;

pa3BUTHE MOTHUBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIO
Y CAMOBOCTIIMTaHUIO HA OCHOBE YCBOEHUS 00ILIEYETIOBEUECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS U HAMIPABICHHOCTH JTalIbHEUIIIEro 00ydYeHUs.

OO01iee YuCIO0 4YacoB, PEKOMEHJIOBAHHBIX [JIsi M3y4YeHHUs XUMHUHM, — 136 4Yacos:
B 8 kiacce — 68 vacos (2 yaca B Henelno), B 9 kitacce — 68 yacos (2 vaca B HEZIEIIO).



JIJist KaKJI0TO Kjlacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpEMSs, KOTOPOE MOKET
OBbITh UCIIOJIb30BAHO YYAaCTHUKAMHU 00pa3oBaTENBHOTO IMpoliecca B LENAX (OPMUPOBAHUS
BapUATUBHOM COCTABJISIIONICH COJIepKaHUs KOHKpETHOM pabouelt mporpammel. [1pu sTrom
oOs3aTenbHas (MHBapUAaHTHAs) 4YacThb COJAEpPKaHUA TMPEeIMeTa, YCTaHOBJICHHAs
MPUMEPHON paboyell mporpaMmoit, U BpeMs, OTBOJUMOE Ha €€ U3yUeHUE, TOJKHBI ObITh
COXPAaHEHBI MTOJHOCTHIO.



COJEPKAHUE OBYYEHMUSA

8 KUIIACC

IlepBoHaYanbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumun. Posib XuMHM B )KU3HU YETIOBEKA. XMMUS B CUCTEME HayK. Tena u
BemiecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BellecTB. [lonarue
0 MeToJax IMO3HaHHd B XWMUH. YucTele BemiecTBa M cMecd. CrocoObl pasaeneHus
cMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTbie u ClI0)KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumudeckas ¢dopmyna. BaleHTHOCT, aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSSHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHas wmacca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COEUHECHUMU.

KonunuectBo BemiectBa. Monbs. MonsipHas macca. B3auMocCBsA3b KOJIMYECTBA, MACCHI
U 4YHuCJIa CTPYKTYPHBIX €AMHHUIL BemiecTBa. Pacu€Tel mo dopmyliaM XUMHYECKHX
COCJIMHCHMH.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpPAaHEHMSI MAaCChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. Kiaccudukanys XUMHUUECKUX
peakiuii (CoeTMHEHUs, Pa3I0KCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckui sxcnepumenm.

3HaKOMCTBO C XHMHYECKOW TMOCYJI0W, MpaBujamMH palbOThHl B JabopaTopuu |
npuémMamMu oO0paiieHus ¢ J1abopaTOpHBIM OOOpPYJOBaHUEM, H3yYE€HHE U OIMCAHUE
(bu3HUecKuX CBOMCTB 00Opa3IlOB HEOPTaHMYECKHX BEIECTB, HaOMIONeHNE (PU3NIECKUX
(nmaBneHWE BOCKa, TasHUE JIbJla, pACTHPAHUE caxapa B CTYNKE, KHTICHUE U KOHICHCAIUS
BOABI) M XHUMHYECKUX (TOpEHUE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KUCJOTOM) SIBJIEHUM, HAOJIOJIEHWE W ONHMCAHHUE IMPU3HAKOB
MPOTEKaHUs XMMUYECKHX peakiuil (pas3noKeHue caxapa, B3aUMOJEUCTBHE CEPHOU
KHCJIOTBI C XJIOPUIOM Oapus, pasnoxenue ruapokcuaa meau (I1) mpu HarpeBanuwu,
B3aUMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB pazeneHus
cMecedd (C TIOMOIBIO MarHuTa, (QUIbTpOBaHWE, BBIMAPUBAHKUE, AUCTHILISAINA,
xpoMarorpadusi), TPOBEJACHUE OYUCTKUA MOBAPEHHON COJM, HAOIIOCHUE U OMUCAHUE
pe3yNbTaTOB TPOBEACHHS OIbITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl,
CO3/IaHHE MOJIeJIe MOJIEKYJI (IIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopona — 31eMEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NICCKUe U XUMHYECCKHUE CBOMCTBA (pCaKIUH
ropeansi). Okcunsl. [Ipumenenwe kuciopoga. CrmocoObl TMONYYEHHS KHCIOPOIA
B JlabopaTtopuu M TPOMBINUICHHOCTH. KpyroBopoT kwuciopoga B mpupozae. O30H —
AJJIOTPOITHAS MOAU(HUKAINS KACIOPOIa.



TerunoBoit 3@hekT XUMHUUECKOW peakluu, TEPMOXHMUYECKHE YpaBHEHHS, HK30-
U DHIOTEPMUYECKHE pEAKUHUH. TOIIMBO: Yrojib M METaH. 3arps3HEHHE BO3/yXa,
YCUJIEHHE MapHUKOBOTO 3(P(eKTa, pa3pylieHHe 030HOBOTO CJIOA.

Bonopon — snemeHT u mpoctoe BemlecTBo. HaxoxkaeHue Boaopojia B MPUPOJE,
du3nUecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI Moay4deHus. KucioTe u
COJIH.

Monsipabiii 00bEM ra3oB. Pacu€Thl 0 XUMUYECKUM YPABHEHUSIM.

dusnueckne cBoKMcTBa BOAbl. Bona kak pactBopureins. PactBopel. HacskllieHHble u
HEHACBILLICHHBIE PACTBOPBI. PAaCTBOPUMOCTE BemeCTB B BoJe. MaccoBasl 1071 BEMIECTBA
B pacTBOope. XUMHYECKHUE CBOMCTBAa BOAbL. OcHOBaHuUA. PoJyib pacCTBOPOB B IPHUPOJIE U
B JKM3HU yesioBeka. KpyroBopoT BObI B MpUpOE. 3arpsa3HEHUE NpUPOAHBIX Boja. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranumdeckux coeauHeHuit. Oxcuabl. Kiaccudukanms
OKCHUJIOB: cojieoOpazyromue  (OCHOBHBIE,  KUCJOTHbIE,  aM(OTEepHbIE) U
HecosieoOpasyromue. HoMmenknatypa okcuoB. @u3nyecknue U XUMHUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne oOkcuIoB.

OcHoBanus. Knaccudukanus oCHOBaHMIL: MIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. @OU3MYECKME W XUMHYECKHME CBOMCTBA OCHOBAHHII.
[Tomyyenne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coseil. @u3nuecKue W XUMUYECKHE CBOWMCTBA COJIEH.
[Tomydenue couei.

['eHeTnueckast CBS3b MEXKIY KIACCAMU HEOPraHUYECKUX COCTUHEHMM.

Xumuueckuu sKcnepumenm.:

KAUE€CTBEHHOE ONpPEACICHUE COAEPKAHUS KHUCIOpoAa B BO3AYyXe, IOJIYy4YEHHE,
coOMpaHue, pacno3HaBaHME€ M U3YYEHUE CBOMCTB KHUCJIOpOAa, HaOIoJeHue
B3aMMOJICUCTBHS BEIIECTB C KUCJIOPOJOM M YCIIOBHUSI BOSHHUKHOBEHHUS W IMPEKpaIICHUS
ropenus (Tokapa), O3HaKOMJIEHHE C OoOpasllaMu OKCHJIOB M OIKMCAaHUE HUX CBOWMCTB,
NoJIyueHHe, coOMpaHue, pacro3HABaHHE M H3YUYEHUE CBOMCTB BOJOpoAa (TOpEHHE),
B3auMozeiictBue Bomopoma ¢ okcumom wmeau  (I1)  (BO3MOXKHO HCIOIB30BaHHE
BUjieOMaTepUaioB), HalOM0AeHNe 00pa3iloB BEUIECTB KOJMUECTBOM | MOJIb, UCCIIEOBAHKE
0COOEHHOCTEW pPacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHHUE
PacTBOPOB C ONPEAECITEHHON MAaCCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA, B3AUMOICUCTBUE
BOJAbl C MeTaulamMu (HaTpueM U KajblueM) (BO3MOXKHO  HCIOJIb30BAaHHE
BUIEOMATEPUAITIOB), HCCIIEOBaHNE OOpaslloB HEOPTAaHUYECKHX BEIIECTB Pa3IMYHBIX
KJIacCOB, Ha0JIOIEHHE M3MEHEHHsI OKPACKU MHAMKATOPOB B PacTBOpaxX KUCIOT M LIETO0YEH,
u3yueHue B3aumojeicTBus okcuma meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT
C METaJUIaMM, PEAKLIHMN HEWTpAIU3alNH, MOJIYYCHUE HEPACTBOPUMBIX OCHOBAHUM,



BBITECHEHHUE OJTHOTO METAJlJIa IPYTUM U3 PacTBOpa COJIU, PEILIEHUE YKCIIEPUMEHTAIIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccsl HEOPraHMYECKUX COSUHECHUI.

Hepuonuyecknii 3akon u Ilepuoauyveckasi cucTeMa XHUMHYECKHX 3JJI€MEHTOB
.. MengeneeBa. CtpoeHue aroMoB. Xumuuyeckass CBsi3b. OKHCIAMTEILHO-
BOCCTAHOBHUTEJIbHbIC PeaKIIUN

[lepBble MOMBITKU KJIACCU(DUKAIMU XUMUYECKUX deMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIC U IEIOYHO3EMETbHBIE METAILJIbI, TAJIOT€HbI, UHEPTHHIC
rasbl). DJIIEMEHTBI, KOTOpbIE 00pa3yroT aM(OTEpPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepuognueckuii 3akoH. Ilepmoamueckas cucTeMa XHUMHYECKHX  BJIEMEHTOB
J.U. MenneneeBa. KopoTkonepuonnas u anmuHHonepuoaHas Gopmsl [lepuonnueckoit
cucteMbl xuMudeckux 3semeHnToB .M. Menaeneesa. [lepuoas! u rpynnel. @u3ndyeckui
CMBICJI IOPSIKOBOTO HOMEPa, HOMEPOB MEeproAa U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX suep. M3oromel. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XxuMHuueckux 3jeMeHToB [lepuoanueckoit
cucremsl JI.1I. Menneneea. XapakTepUCTUKA XHMHYECKOI'O JJEMEHTA II0 €r0
nonoxenunto B [lepuoanueckon cucreme .M. Mennaeneena.

3aKOHOMEpPHOCTH H3MEHEHHMS paguyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoandeckoi cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTHS HAayKu U nipakTuku. [|.1. MeHaeneeB — yu€HbIN U TPaKIaHHH.

Xumnueckas  cBa3b. KoBasieHTHas (moJisipHass ¥ HEMOJSIpHAsi)  CBA3b.
DNEeKTPOOTPHUILIATEILHOCTE XUMUYECKUX AJIeMEHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKHCIUTEIBHOBOCCTAHOBUTENbHbIE peakuuu. IIpoueccsl
OKHCJICHHS] M1 BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil skcnepumenm:

M3yueHre oOpa3lloB BEIIECTB METAUIOB W HEMETAUIOB, B3aUMOJCHCTBUE
TUJIpPOKCHAAa IMHKA C pacTBOpaMHM KHCJIOT U IIEJIOYeid, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiivii (ropeHue,
peaKIuu pa3yioKeHUs, COCTUHCHUS).

Mesicnpeomemuvie cesa3u

Peanmzanust MexnpeaMETHBIX CBsA3€H TpU HU3YYEHUM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS Ye€pe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYUYHBIX MTOHSATHUM, TaK
W TIOHSTUH, SIBJISIOIIMXCS CHUCTEMHBIMHU JJIS OTIECJIBbHBIX MPEIMETOB €CTECTBEHHO-
HAay4YyHOIO ITMKJIA.

OO6mue ecTecTBEeHHOHAYYHbIC TTOHSATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KIacCUpUKAIMg, IEepUOIUIHOCTh, HAONIOJAECHUE, JKCIECPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@dusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHUJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUI 3apsi, BEMIECTBO, TEIO, 00BEM,



arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (pU3MUecKue BEIWYUHBI, SAMHUIIBI U3MEPECHUS,
KOCMOC, TIaHETHhI, 3BE37b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TTOPOJIBI, MTOJIC3HBIC
MCKOTIaeMble, TOTIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemectBo U XMMHYeCKasi peakUusi

[lepuonnyeckuit 3akoH. Ilepuomnueckas cucTeEMa  XUMHYECKHX  JJIEMEHTOB
J.N. MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOWCTB
XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUONOB, Kalaus, KaJbLUsi U UX COCIUHEHUU
B COOTBETCTBHUH C ITOJIOKEHUEM JIEMEHTOB B [leproIMUeCcKOil CUCTEME U CTPOCHUEM HX
aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMAYECKON CBSI3U. THIBI KPUCTALTNYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOM pEIIETKM H BUAA
XUMHUYECKOU CBS3HU.

Knaccudukanus u HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHYECKUE
CBOWCTBA BEIIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCTUHEHUM,
TEHETUYECKAasl CBA3b HECOPTaHMYECKUX BEILIECTB.

Knaccudukanus  XUMUYECKHX  peakuuidi MO0  pa3IuyHBIM IIpU3HAKaM
(O YuCITy ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy,
0 M3MEHEHHMIO CTETICHEW OKHUCJICHHMS XMMHYECKHX DJJEMEHTOB, MO OOpaTHUMOCTH,
M0 YYacCTHIO KaTaiu3aTopa). JK30- U SHIOTEPMUUYECKHE PEaAKINH, TEPMOXHUMHUYECKUE
YpaBHEHHUS.

[TonsitTue o ckopocTh Xxumuueckou peakiuu. I[loHarne o0 oOpaTUMBIX W
HEOOpaTUMBIX XUMHYECKUX peakiusix. [IoHATHE O TOMOTeHHBIX U TETEPOTCHHBIX
peakuusx. I[lonstme o  karanuze. [loHsiTHE O  XMMMYECKOM  PaBHOBECHM.
@DakTOpPHI, BIUAKOIINE HA CKOPOCTh XUMUYECKON PEAKLIHNU U TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKuUCIUTENBHO-BOCCTAHOBUTEILHBIC peakuuu, BJIEKTPOHHBIN Oayanc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON peakiuu. CocTaBieHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH C UCIIOJIb30BAHUEM METO/Ia AJICKTPOHHOTO OajaHca.

Teopus >JIEKTPOIUTAYECKOW AUCCOLUUAIMU. IJIEKTPOJUTHI M HEDJICKTPOIUTHI.
Katnonsl, aHuoHbl. MexaHW3M JHUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHUIAMU
xuMuueckon cBs3u. Crenenp auccormanuu. CUIbHbBIE U CIa0bIe DJIEKTPOIUTHI.

Peakuun woHHOro oOmeHa. YCIOBUS MPOTEKaHUs peaKIUid MOHHOro OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHHUS peakiuil. CBOMCTBa KUCIOT, OCHOBAHUM U
CoJIell B CBETE MPEJCTaBICHUN 00 ANEKTPOIUTHUUECKON nuccorumaiuu. KadecTBeHHBIE
peakunu Ha UoHbIL. [IoHsTHE O THIPOIN3E CONEN.
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Xumuueckuu sxcnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAJJIOB M HEMETAILIOB (TpaduTa U aMasa), CJIOKHBIX BEIIECTB (XJIOpuaa
HaTpus), UCCIAEAOBAHNE 3aBUCUMOCTH CKOPOCTU XMMUYECKOW PEaKIMu OT BO3ACHCTBUS
pa3IMUHBIX  (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoIecca IUCCOLMAIMU KUCTIOT, IIeJIoYed U colieid (BO3MOKHO HMCIOJIb30BAHHE BUJIEO
MaTepralioB), IPOBEJCHUE OIBITOB, WJTIOCTPUPYIOIINUX MPU3HAKKM IPOTEKAHUS PEaKIIUMA
HOHHOTO oOMeHa (oOpa3oBaHUe OCajiKa, BbIJICJICHHUE T'a3a, 00pa30BaHUE BO/IbI), OTIBITOB,
WJUTIOCTPUPYIOLIUX NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIuil (TOpeHue,
peaKkIuy Ppa3joKEeHHS, COCIWHCHMS), paclio3HaBaHWE HEOPraHWYECKUX BEILECTB
C TIOMOIIIbIO KQUECTBEHHBIX PEAKIIMI Ha UOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/uibl M UX coeIMHEHU S
OO6m1as xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHUSI AaTOMOB, XapaKTEPHBIC
creneHu okucienus. CTpoeHue v GU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XvUMHUYECKHE CBOMCTBa Ha TMpuUMepe XJopa (B3auMMOJIEHCTBHE C MeTaUlaMH,
HEeMeTallaMH, I1esio4amMu). Xjao0poBoopol. CossiHast KUCIIOTa, XMMUYECKUE CBOMCTBA,
NOJIyYeHHEe, NpuMeHeHue. J(eficTBUe XJlopa U XJIOPOBOJAOPO/Ia HA OPTraHU3M YEJIOBEKa.
Baxueimme Xa0puabl 1 UX HAX0XKICHUE B IPUPOJIE.
OOmias xapakreprctuka 31neMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHwe W (PuU3MUECKHe CBONCTBA MPOCTHIX
BEILIECTB — KUCJIOPO/a U Cepbl. AJIIOTPOIHBIE MOJU(PUKAIIMN KUCIOPOa U CEPBHI.
Xumuueckue cBoicTBa cepbl. CepoBo10po/I, CTpoeHue, GU3NUECKUE U XUMUUYECKHE
cBoiicTBa. OKCHIIBI CEPBI KaK MPEICTABUTENIM KUCIOTHBIX OKCUIOB. CepHas KHUCIOTa,
dbu3nYecKre U XMMUYECKHE CBOMCTBA (00IMe KaK MPECTaBUTENSI Kjacca KUCTIOT U
cneruduyeckre). XUMHUYECKUE PEAKIUH, JIKAITUE B OCHOBE MPOMBIIIIICHHOTO CII0c00a
TIOJTy4YE€HUS CEPHOM KUCTOTHI. [[pruMenenne cepHon KucioThl. CoJi CEpHOM KUCIIOTHI,
KaueCTBEHHAsl peakius Ha cyinbdaT-uoH. Haxoxnenue ceppl W €€ COCNMHEHUU
B NpUpoje. XUMHUUECKOE 3arpsI3HEHUE OKPYKAIOIIEe Cpeibl COCTUHEHUSIMUA CEPBI
(KMCTIOTHBIE TOKIH, 3arPs3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPALICHHUS.
O6m1as xapakTepucTuka siueMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE CTETICHU OKUCIIEHUS. A30T, paclpoCcTpaHEeHUEe B pUpo/ie, GU3ndeckue u
XUMU4ecKkue cBorcTBa. KpyroBopor a3ora B npupojie. AMMUak, ero Gpu3ndecKkue u
XUMUYECKHE CBOMCTBA, TToylydeHre u npumeHeHne. Conmu aMMOHUA, WX QU3NYecKue
U XMUMHYECKUE CBOMCTBA, NMpUMeHeHHe. KauecTBeHHas peakivs Ha MOHbI aMMOHUS.
A3oTHas KuClIOTa, €€ moiaydeHue, GU3NIecKrue U XMMUYECKHe CBOMCTBA (OOIIMe Kak
peACTaBUTEIIS Kjlacca KUCIOT U crneruduueckue). Mcnonp3oBaHue HUTPATOB U CoJieh
aMMOHMSI B KAa4eCTBE MHUHEPAJIBHBIX YyI00peHui. XUMHUUECKOE 3arpsi3HCHHE
OKpY’Karolel Cpeibl COCTMHEHUSAMU a30Ta (KUCJIOTHBIE JOXK/IU, 3arPSI3HEHUE BO31yXa,
no4Bkl U Bo0EMOB). Dochop, ammoTponHsie Mmoaudukauu docdopa, huznueckue u
xuMmudeckue cBorictBa. Oxcun pocdopa (V) u hochopHas KucioTa, GU3NIECKHES
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U XUMHUYECKHME CBOWCTBa, mnojydyeHue. Vcnonp3oBanue ¢GochatoB B KayecTBe
MUHEpaIbHBIX YIOOPEHUN.

Obmas xapakTepuctuka 3eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble CTENEHU OKHUCIEHUS. YTIEpoj, aUIOTPOMHbIE  MOAU(PHUKAIUH,
pacnpocTpaHeHue B Tpupoje, (U3MUECKME W XUMUYECKHE CBOMCTBaA. AcopOuus.
KpyroBopot yrnepona B npupoge. OKCuasl yriepoaa, uX (pU3NYecKue U XUMHUECKUE
CBOMCTBA, JCHCTBUE HA KUBbIE OPTaHU3MBbI, ITOJIyYeHHE U IPUMEHEHHE. JKOJIOTUYECKUE
npo0siemMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa riao0asbHOTO MOTEIICHUS
KJIMMaTa, TMapHUKOBBIA A eKT. YroiapHas KACIOTa W €€ colrd, uX (U3HUECKHE W
XUMHUYECKUE CBOMCTBA, MOJTyYeHue U npuMeHenne. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, POMBIIIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayanbHble TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX
yraepona (MeTaH, 3TaH, STWIEH, AalleTWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTa).
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOIOB (YroJb, IPUPOIHBIN ra3, HeTh), MPOTYKTHI UX
nepepaboTku (OCH3MH), UX POJib B OBITY W MPOMBINUIEHHOCTH. [loHSATHE O OMOJIOrHUYECKH
BAKHBIX BEIIECTBAaX: JKHUpax, O€lKax, YriaeBOJaX — M MX pOJIM B JKHU3HU YEJIOBEKA.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCINHEHUN.

KpemHuuii, ero ¢usnvyeckne 1 XUMHUYECKUE CBOMCTBA, MOJYyYEHUE U IPUMEHEHHE.
Coenunenus: kpemMHus B npupoje. OOume npeacrasiaeHus o6 okcunae kpemuus (IV) u
KpeMHHEeBOW kucioTe. CHIMKaThl, UX HCIOJIb30BAHHE B OBITY, B MPOMBIILIEHHOCTH.
Baxneillllue CcTpoWTENbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, LIEMEHT, O€eTOH,
xene300eToH. [IpoGiiemMbl 6€30MacHOTO MCMOJIB30BAHUSI CTPOUTENIBHBIX MAaTEepUasioB
B IMOBCE/IHEBHOMW JKU3HM.

Xumuueckuil skcnepumenm:

M3yueHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
NPOBEJCHUE KAaUECTBEHHBIX pEaKlUMi Ha XJIOPHUA-UOHBI M HAONIOJIEHUE MPU3HAKOB HX
MIPOTEKaHUs, OMbITHI, OTPAXKAIOIINE (PU3NUECKHNE U XUMUYECKUE CBOMCTBA TAJIOTE€HOB U
UX COEAMHEHHUH (BO3MOXKHO HCIIOJIb30BAHME BHUJIEOMATEpUAIOB), O3HAKOMIICHUE
Cc oOpa3namu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHME ¢ oOpasliaMu cepbl U eé
COEIMHEHUSIMU (BO3MOYXHO MCITIOJIb30BAaHUE BUAEOMATEPUAIIOB), HAOIOIEHNE MpoLecca
oOyTIMBaHMs caxapa MoJ ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHON KU CIIOTHI, H3yUYCHUE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KaueCTBEHHOM
peakuuu Ha cyinb(arT-uoH U HAONIOJCHHE MpHU3HAKa €€ MPOTEKAHMS, O3HAKOMJICHHE
¢ (¢GuU3MYECKUMHU CBOWCTBaMH a30Ta, ¢ochopa W HX COSAUHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEPHUAIOB), oOpa3liaMi a30THBIX U (POCPOpHBIX YyT0OpEHUN,
noJiyueHue, coOupaHue, pacro3HaBaHHE M W3y4YE€HHE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUS U QocdaT-uOH U M3y4YEHUE MPU3HAKOB HMX
IIPOTEKaHUsl, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHCIOTBI C MEIBIO
(BO3MO>HO HMCIOJI30BAHUE BHUJIEOMATEPHAIIOB), U3YYEHUE MOJENIEN KPUCTAINYECKUX
pem€Tok anMmasa, rpadura, QynepeHa, 03HAKOMJIEHHE C MPOIECCOM aacopOLuu
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PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a,
NOJIy4eHHe, COOMpaHHe, pacro3HABAHME M H3yYEHHUE CBOMCTB YIJIEKHCIIOIO rasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI M H3yUYCHUE
OPU3HAKOB WX  MPOTEKaHUs, O3HAKOMJIEHHE C  MPOJAYKLIHMEH  CHIMKATHOU
MPOMBINICHHOCTH, PEUICHUE SKCIEPUMEHTANIbHBIX 3a/lad 1o TeMe «Baxneimme
HEMETaJIbI U UX COCTUHCHUS».

MeTaJuibl M MX COCAUHEHUS
OOmas xapakKTepUCTUKAa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMH HX
nonoxenus B [lepuoguueckon cucreme xumudeckux annemeHToB .M. Menneneesa u
cTpoeHus aToMoB. CTpoeHne MeTaJIoB. MeTaimmnyeckas CBsA3b M METaNINYECKas]
KPUCTAJUINYECKAsl pEIIETKA. OJNEKTPOXMUMUYECKUM PAX  HANPSHKEHUH METaJUIoB.
dusnueckue U XUMHYECKUE CBOWCTBAa MeTayuioB. OOImue cnocoObl MOTyYeHUS METAJIIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBbl
(cTainb, 4yTyH, JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B ObITY U IPOMBIIIUICHHOCTH.

[I{enoynple MeTaJuIbl: IOJNOXKEHHE B llepmoandeckod cucTeMe XHMHYECKHX
anemeHtoB J[.M. MenaeneeBa, CTpOEHHME HX aTOMOB, HAXO0XKIEHUE B TPHUPOJE.
®u3znyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe HaTpus U Kamusi). OKcuabl H
TUIPOKCUIBI HATPUS U Kanus. [[puMeHeHne menouHbIX METAINIOB U UX COCIMHEHUM.

[I{eroyHO3€MENBHBIE METAIIIIBI MATHAW U KaJbLWW: MTOJNOKEHNUE B [lepnognueckon
cucreMe Xxumudeckux aneMeHToB .M. Menaeneesa, CTpoOeHUE UX aTOMOB, HAXOXKICHHUE
B npupoge. OU3NYECKHEe U XMMHYECKHE CBOMCTBA MarHus W Kajblusa. BaxuHeiumue
COCMHEHUS KaybIusi (OKCUM, TUIAPOKCUM, cojin). KECTKOCTh BOJBI U CHOCOOBI €€
YCTpPaHEHUs.

AnroMuHui: monoxkenune B llepmogmueckoil cUCTEME XUMHUUYECKHX SJIEMEHTOB
JA.. MenneneeBa, CTpOCHME arToma, HAXOXIAEHUE B mpupone. Pusnueckue u
XUMUYECKUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOICTBA OKCHJAa M THAPOKCHIA
AJFOMUHMUSL.

Kenezo: mosoxkenue B llepruoanyeckod CUCTEME  XUMHYECKHX  JJIEMEHTOB
JI.11. MenneneeBa, CTpOEHHE aroMa, HaxOXKIECHHWE B Ipupone. Pusznueckne u
XUMHUYCCKHE CBOMCTBA *kele3a. OKCHIbl, THApoKcHabl U coiu xxenesa (1) u xxenesa (1),
HX COCTaB, CBOWMCTBA U ITOJyYEHHE.

Xumuueckuii SKCnepumeHm.:

03HaKOMJICHHE C 00pa3IaMyd METAJIOB M CIUIABOB, X (PU3NYECKUMH CBOWCTBAMH,
W3y4eHUE  pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEPUATIOB), 0COOCHHOCTEHN B3aUMOJIEHCTBUS OKCH/IA KaJIbLIUS U HATPHUS C BOJOU
(BO3MOKHO HMCIOJIb30BAaHHUE BHUICOMATECPHAJIOB), UCCISIOBAHUE CBOMCTB KECTKOM BOJIHI,
npoliecca TOPEHUs JKelie3a B KUCIopoie (BO3MOKHO UCIIOJIb30BAaHUE BUCOMATEPHUATIOR),
NPU3HAKOB MPOTEKAHNS KaYeCTBEHHBIX PEaKINi Ha MOHBI (MAarHusl, KaJIbIIHsI, aTFOMHHMS,
nuHka, xene3a (II) u xenesa (III), mequ (I1), HaGnrOMEHNE U OMHMCAaHHWE MPOIIECCOB
OKpalInBaHUs TUTAMCHH HOHAMHU HATPHS, KK ¥ KAJIBIHS (BO3MOYKHO MCTIOJIb30BAHHE
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BI/I,Z[COMaTCpI/IaJIOB), HCCIICAOBAHUC aM(bOTepHBIX CBOMCTB I'maApoKCuaa aJFOMHUHUA U
I'MAPOKCHUIa ILIHWHKA, PCHICHUC OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TCMC «Baxneime
METAJIJIbl U UX COCAUHCHUS).

XuMHS ¥ OKPYKAOIIAA cpeaa

BemectBa u Mmarepuanel B IIOBCEIHEBHOM JKH3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB U XUMUYECKMX peakuuit B ObiTy. IlepBas momomb npu
XUMHYECKUX 0KOTaxX U OTPaBJICHUSAX.

XYMMHMUYECKOE 3arpsi3HEHHE OKpYyKawomiew cpeasl (mpenenbHas AOMyCTUMAs
KoHIeHTparus: BeuiecTB (manee — IIJIK). Poib Xxumuu B pemieHUH 3KOJOTHUUECKUX
poOJIeM.

Xumuueckuiul sxcnepumenm:
u3ydeHue oOpas3loB MaTepualioB (CTEKJIO, CIUIABBI METaIOB, ITOJMMEPHBIC
MaTepHaIbl).

Meosicnpeomemmuule cesa3u

Peanmzamusi MeXIpeIMETHBIX CBSI3ed TNpU HM3yuyeHWH XuUMUU B 9 Kiacce
OCYILECTBIISIETCS YEPE3 UCIIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
U TIOHSATHH, SIBISIOMIMXCS CHUCTEMHBIMU [JIsl OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHATH: HAYIHBINA (DAKT, rUTIOTE3a, 3aKOH, TEOPHUS,
aHaJu3, CHUHTE3, Kiaccu(uKaluus, NEpPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJICTTUPOBAaHUE, MU3MEPEHHE, MOJENb, SBICHHUE, MApHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTEepUaIbI.

®duszuka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIUJ, U30TOIIbI,
PaZMOaKTUBHOCTH, MOJICKYJA, AJIEKTPUUYECKUHN 3apsiji, TPOBOJAHUKH, MOIYIPOBOJIHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKa, CIUIaBbl, (U3HUECKUe
BEJIMUMHBI, CAWHUIIBI M3MEPEHUS, KOCMHYECKOE TMPOCTPAHCTBO, TUIAHETHI, 3BE3MBI,
Comnnre.

buonorusa: ¢otocuntes, apixaHue, Ouocdepa, HSKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPOAJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaAIbl, TOPHBIC TMOPOIBI, TOJIC3HBIC
MCKOTIaeMble, TOTIJIMBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE Pe3ybTaThl OCBOSHUS MMPOTPaMMBI OCHOBHOTO OOIIIEro 00pa3oBaHuUs
JIOCTUTAIOTCSI B XOJle OOY4YeHHS XMMHUW B €IWHCTBE Y4YeOHOW W BOCHHTATEIHHOU
JESTEIIbHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCUUCKUMHU COIMOKYIBTYPHBIMU U
TyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSMH, NMPHUHATHIMA B OOIIECTBE MPaBUIAMU M HOPMAaMHU
MIOBENICHUS M CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMATTN3AIIAN
00yyarommxcs.

JImaHOCTHBIC pPE3yIBTATHI OTpaXaroT TOTOBHOCTH 00yJaroIuXCs
PYKOBOJICTBOBAThCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMM U PACIIUPEHUE
OTIBITA JCATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMoOTHYECKOT0 BOCIIMTAHUSI:

LEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H
HAy4YHOMY HAacJeqi0, TOHMMAaHHUs 3HAYEHHS XUMHYECKOH HAYKH B JKU3HH COBPEMEHHOIO
oOuiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpPHON HH(OpManued o NepeaoBbIX
JOCTH)KEHUSIX M OTKPBITUSAX MUPOBOM U OTEUYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTHU
B Hay4HBIX 3HAHUAX 00 yCTpONCTBE MHpa U OOILECTBA;

2) TPaKIaAHCKOT0 BOCTIMTAHMSI:

NPEJCTABICHUS O COITMAIBHBIX HOPMaX M IMPaBUIaX MEXITHYHOCTHBIX OTHOIICHUM
B KOJUJICKTUBE, KOMMYHHUKATHBHON KOMIICTCHTHOCTH B OOIIIECTBEHHO TMOJIC3HOH, Y4eOHO-
HCCIICIOBATEIIbCKOM, TBOPYECKOM W JAPYTHX BHUAAX JCATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JEATCTLHOCTH TIpU  BBINOJTHCHHH  Y4YCOHBIX,
MO3HABATENIBHBIX 33/1a4, BHIIOJHECHUH XUMHUYCCKUX IKCIICPUMEHTOB, CO3/IaHUN YUCOHBIX
IPOEKTOB, CTPEMJICHUS K B3aWMMOIIOHMMAaHWIO W B3aWMOIIOMOIIM B TIPOIECCE ATOU
y4eOHOM JIeATETbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEJICHUE M TOCTYIKH CBOMX
TOBApUIICH C TIO3WIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHUS
IIOCJIEICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 NMO3HAHWSA:

MHPOBO33PEHYECKHE TMPEACTABIECHUS O BEIIECTBE M XUMHUYECKOM peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIIME OCHOBY
IV TIOHUMAaHMS CYI[HOCTH HAy4yHOW KapTHHBI MHUpA, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SX YEJIOBEKa C MPUPOTHON CPEIOH,
O POJIM XMMHH B TIO3HAHUH DTHUX 3aKOHOMEPHOCTEN;

MI03HaBaTEIbHBIE MOTHBBI, HAIlPaBJIEHHBIE HA MTOJYYCHHE HOBBIX 3HAHHI 10 XUMUH,
HEOOXOAUMBIE 111 OOBSICHEHHS HA0JIF0JaeMbIX TPOIIECCOB U SIBIICHUH, MO3HABATEILHOM,
HH(POPMALIMOHHOMN U YMTATEILCKOM KYJIbTYphI, B TOM YKCJI€ HABBIKOB CAMOCTOSTEIBHOM
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paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPO, TOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YUEHHIO U MTO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTD U CLIOCOOHOCTH
K caM00Opa30BaHMIO, MPOEKTHOM M MCCIIEIOBATEIBCKON NEATENFHOCTH, K OCOZHAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS 00YUYCHHUSI B JaTbHEHUIIIEM;

4) popMHUpOBaHUSI KYJbTYPbI 310POBbI:

OCO3HAHHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/10pOBBI 00pa3 )KM3HU, OCO3HAHUE MOCIIEICTBUN U HENPUATHE BPEIHBIX
NpUBbIUEK (YIMOTpeOJIEHUS aJKOTojs, HApPKOTUKOB, KYypEHHs), HEO0OXOAMMOCTU
coONIoICHNs MpaBUil OE30MACHOCTH NpU OOpAIEHMH C XWMHUYECKMMH BELIECTBAMU
B OBITY U pEaJIbHON KU3HU;

5) TpyA0OBOro BOCIIMTAHUSI:

MHTEpPEC K MPAKTUUYECKOMY HU3YUYEHHIO Mpodeccuil U TpyJa pa3iudHOro poja,
YBaXXEHHE K TPYAy U PE3yibTaTaM TPYIOBOW NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMHUM, OCO3HAHHBINM BBHIOOP WHIWBHUIAYaJbHOU
TPACKTOPUM TPOJODKEHHUS 00pa3oBaHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
podheCCUOHAIBHOM JEATEIbHOCTU W Pa3BUTHS HEOOXOJAUMBIX YMEHUU, TOTOBHOCTH
aJanTUPOBaTHCS B MPOodecCUOHATBHOM Cpejie;

6) 3K0JIOTHYECKOr0 BOCHUTAHHUS:

AKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOJEC KaK HCTOUYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAaHUE HEHHOCTH 3/I0POBOI0 U 0€30MacHOro
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJEHHUS MpaBWiI 0OE€30MacHOro
NOBEACHUS MpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIMSIX, YTPOKAIOUTUX 3/IOPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAaHWS, TOJlydaeMble TMPU U3YYEHUH  XUMHH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJHON CPEIIO, ISl MOBBIILIECHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUA TJI00ATIBHOTO XapaKTepa 3KOJIOTUYECKHUX
npoOjeM W TyTed WX PEMICHUS TIOCPEACTBOM METOJO0B XHMHH, JKOJOTHUYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHONW, KOMMYHUKATUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDI

B COCTaB€  METANPEIMETHBIX  PE3yJIbTaTOB  BBIICISAIOT 3HAYMMBbIE
U1t POPMHUPOBAHUST MUPOBO33PEHUSI OOIIICHAYYHbIE TIOHITHUS (3aKOH, TEOPHS, IPUHIIUII,
runoresa, GakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYToe.), KOTOPhIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHUI U3 ITUX
npeaMeToB (GOpMUPOBATH TMPEACTABICHUE O IIEJOCTHOW HAy4YHOM KapTUHE MUpa,
Y YHUBEpCaJdbHbIC y4eOHbIE ACHCTBUS (IO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
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PEryJIsITUBHBIE), KOTOpbIE 00€ecCIreuynBaoT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHO! AeSITEeIbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIC YU4eOHbIE AeilCTBHSA
ba3zoBble Jiornuyeckue JaelicTBUs:

YMEHUS HCHOJIb30BaTh MPUEMBI JOTHYECKOTO MBINUIEHUS NMPU OCBOCHUU 3HAHUWNA:
pacKpbIBaTh CMBICTT XUMHUYECKUX TOHSATHUM (BBIACIATh MX XapaKTEepHbIC IPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBA3b C JIPYTMMU TOHSATUSIMHU), HCIOJIb30BAaTh MOHSTHUS
TUTsl OOBSICHEHHSI OTACNBbHBIX (DaKTOB W SBJICHWH, BHIOMpATh OCHOBAHHUS W KPHUTCPUU
JUIS KIacCU(UKAMM XUMUYECKHUX BEIISCTB M XHMHUUYECKUX PEaKIui, YCTaHaBIUBAThH
MPUYHHHO-CJICACTBEHHBIE CBSI3M MEXITYy OOBEKTaMH W3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, I10 AaHAJIOTWH), JeJlaThb BBIBOJLI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSITh B TIpoOIleCCE€ TO3HAHUS TOHATUS (MPEAMETHBIE U
METanpeIMETHBIC), CHUMBOJMYCCKHE (3HAKOBBIE) MOJICIH, HCIOJIb3yeMble B XHMHH,
peoOpa3oBbIBATh IIUPOKO IPUMEHSIEMBbIE B XMMHUHU MOJICIIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTA), XuMHUueckas (hopMysia U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATEIbHBIX 3a7a4, C YUETOM ITHX MOJCIBHBIX
MPEJICTABICHUIN BBIABJIATh U XapPAKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKU H3Y4aE€MbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XUMHUUYECKHUX pEakKIui, BBISBIATH OOIIHe
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBSI3M M TPOTUBOPEUUS B H3YyYAEMbIX
rpoleccax v sIBICHUSX.

ba3oBbIe ucciienoBaTeIbCKHeE J€HCTBUSA .

YMEHHUE HCIIOJb30BaTh TMOCTABJICHHBIC BOMNPOCH B Kaye€CTBE MHCTPYMEHTA
MO3HAaHUS, a TaKKE B KAYeCTBE OCHOBBI JJi1 (POPMHUPOBAHUSI THUIIOTE3bI MO MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

NpUOOpETeHUE ONbITa MO TUIAHUPOBAHUIO, OpraHU3allid W MPOBEICHUIO
YUCHHUYECKMX SKCIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IPOIECCa, CaMOCTOSTEIBHO
IIPOTHO3UPOBATH €0 PE3yJIbTAT, (HOPMYIHPOBATH OOOOIIICHUS M BBIBOJIBI IO PE3yIbTaTaM
MPOBEJIEHHOTO OIbITA, UCCIEOBAHUS, COCTABIIATH OTUET O MIPOJICTIaHHON padoTe.

Pa6ora c unopmanmeii:

yMEHHUE BbIOMPATh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO PAZTUYHBIX
BUJIOB U (OpM TMpeACTaBICHMs, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJIsSIpHAsl JUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOUYHBIE MOCOOUS, PECYPCh
WNHTepHeTa), KpPUTUYECKH  OLICHMBATh  IPOTUBOPEUYMBYIO W  HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPHUMEHSTh pa3jIMyHble METOJAbl W 3ampoCchl NpU TOUCKE U OTOOpe
uH(OpMAIIUU ¥ COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JJISI BBITOJHEHUS YYCOHBIX U
MO3HABATENbHBIX 3aJa4 OINpEeAeNIEHHOr0 THUIA, MPHOOPETEHHE OmbITa B 00JaCTH
MCIOJIb30BaHUsl UH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN, OBJIAJICHUE
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KyJbTYPOH aKTHBHOTO MCIOJb30BAHUS PA3IUYHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSATEIHLHO
BBIOMpaTh ONTUMAJIbHYIO (GOpMYy MpeAcTaBiIcHUsS HHGOPMAIMA U WILIIOCTPUPOBATH
peniaeMble 3a7a49i HECIOKHBIMHM CXeMaMH, JuarpaMMaMu, IpyrumMu popmamu rpaduku
1 UX KOMOWHAIIMSIMU,

YMEHHE HCHOJb30BaTh W  aHAJIU3MpPOBATh B  Mpolecce ydyeOHOM U
HCCIIEIOBATEILCKON JEATEIbHOCTH HWH(POpPMAIIUI0O O BIMSHUW TPOMBIIIJIEHHOCTH,
CEJILCKOTO X035MCTBa M TPAHCIIOPTA HAa COCTOSTHUE OKPY KaIOIIEeH MPUPOTHON CPEeIbI.

KoMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIe eliCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0Ji€ auayiora u (WiaM) AUCKYCCHUM) IO CYIIECTBY
o0cyX/1aeMoi TeMbl, (POPMYJIHPOBATH CBOU MPEMIOKEHHUSI OTHOCUTEIBHO BBIITOJIHEHHUS
PENJIOKEHHON 3a/1auu;

MpUOOPETEHUE OIbITa MPE3EHTALMH PE3YyJIbTATOB BBIIOJIHEHUS XHUMHYECKOIO
AKCIepUMEHTa (1abopaTOpPHOrO OMbITa, JTA0OPATOPHOM pPabdOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMU TIO3HABATEIBHON U
MCCJIEI0BATENbCKON AEATENBHOCTA NPHU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (0OCYXJIeHHSI, OOMEH MHEHUSIMU,
«MO3TOBbIE HITYPMBbD», KOOPJIMHAIIUSA COBMECTHBIX JICUCTBHI, ONpEICIICHUE KPUTEPUEB
10 OLIEHKE KaYeCTBAa BHINIOJIHEHHON paOOThI U IpyTrHUe);

PeryasiTuBHBIC YHUBEPCAJIbHbIE Y4eOHbIC JCHCTBUA:

YMEHHUE CaMOCTOSITEJIbHO ONPEAENSITh LEJId JESITENIbHOCTH, IUJIAHUPOBATb,
OCYILIECTBIISATh, KOHTPOJUPOBATH MU TMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NeSITeIbHOCTh, BBIOMpaTh Hambosiee >(PPeKTUBHBIC CMOCOOBI pEIICHUS YYEeOHBIX H
NO3HABATEIbHBIX  3aJlad, CaMOCTOSITEIbHO  COCTAaBIIATb WJIH  KOPPEKTUPOBATH
IIPEIJIOKEHHBIA aJITOPUTM JIEMCTBUM NPU BBINOJHEHUU 3aJaHUNA C YYETOM IOJTYyUYEHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OIEHUBAThH
COOTBETCTBHE MOJYYEHHOTO PE3yJbTaTa 3asBJICHHOW WEIU, YMEHUE HUCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbl€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JTaHHOUW (henepanbHON pabouell mporpaMMoil, BBIIEIISIOT: OCBOCHHBIE
OoOyJaroIMMUCs Hay4YHbIC 3HAHUS, YMEHUS W CIOCOOBI JEWUCTBUH, CHeU(pUISCKUE
JUTSL TIpEeAMETHOW obOnactu «XUMUS», BUABI JACATEIBHOCTA MO TOIYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYaIHsIX.

K koHmy oOyueHus B 8 KJjacce mpeaMeTHBIC PE3yNbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMECHUIA:
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packpblBaTh CMBICI OCHOBHBIX XHMHYECKMX MOHSTHHA: aTOM, MOJIEKYIa,
XUMHUYECKHUN 3JIEMEHT, MIPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, CMECh (OJHOPOAHASA U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJspHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J0JIS1 XMMHUUECKOTO JIEMEHTa
B  COCIMHEHUH, MOJSPHBIA O0BEM, OKCHJI, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupukanus
peakuuii: peakiuy COeAMHEHNUs, PEAKIIUH Pa3JIOKEHUs, pEaKIMK 3aMEIlEeHUs, peaKuu
oOMeHa, 9K30- U SHJOTEPMHUUECKHE PEaKIH, TeIII0BOM 3(PEeKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aTroMa, aTOMHas OpOMTalb, paJuyCc aToMa, XUMHYECKas CBS3b,
HOJISIPHAsE M HENoJIsIpHas KOBAJE€HTHAas CBSI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIsI BEIIECTBA (MMPOLIEHTHAs KOHUEHTpPALMs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMUYECKUX MOHITHI U TPUMEHSAThH 3TU
MOHSTHUS TP ONKMCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHMS (OpMYJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OTIpE/IEIATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIICHb
OKHUCJIEHUSI JJIEMEHTOB B OWHApHBIX COEIMHEHMSX, MPUHAJIEKHOCTh BEIIECTB
K OIpenel€HHOMY KJaccy COEIMHEHUM Mo (opMynaM, BHJI XUMHYECKOW CBSI3U
(KoBaJIEeHTHAs! U MOHHASI) B HEOPTAHUYECKUX COETMHEHUSIX;

packpbiBath cMmbicha [leproanueckoro 3akona JI.1. MenaeneeBa: 1eMOHCTpUPOBATh
NOHUMAaHUE TNEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxeHus: B llepuoanyeckodl cucteme, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTrapo;

ONHUCHIBAaTh W XapakTepu3oBaTh TabmuuHylo Qopmy llepuonnueckoil cuctembl
XUMHUYECKUX AJIEMEHTOB: pa3iMyaTh MOHATHS «rJ1aBHas noarpynna (A-rpymnmna)» u
«moboynass mnoxarpynmna (b-rpynma)», Manble U OOJIbIIME TMEPUOJBI, COOTHOCHUTH
0003HaueHusA, KOTopble UMeroTcss B Tabmuue «llepmonnueckas cucteMa XUMHUYECKUX
anemeHToB /.M. MenneneeBa» C YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMHUYECKHUX OJJIEMEHTOB (cocTaB W 3aps] sApa, oOliee YHCIO JJIEKTPOHOB MU
pacnpeiesieHUue X MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOPraHMYECKHWEe  BEIeCTBa,
XUMUYECKUE peakluu ([0 YKCIy W COCTAaBY Y4YacTBYIOIIMX B PEaKIUU BELIECTB,
o TerioBomMy 3 dexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEPXKJas  ONUCAHUE TNpPUMEPaMH  MOJEKYJSAPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

IPOrHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHNSA XUMUYECKHUX NIPEBPAILEHUN B PA3TUYHBIX YCIOBUSX;

BBIUMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (HOpMYyJIe€ COECTUHEHHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pEaKIIMH;
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IPUMEHSTh OCHOBHBIE OIEPALIMN MBICIUTEIBHON IESITENBHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CUCTEeMaTU3alluI0, KIacCU(PUKAINIO, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBS3E€H — ISl M3YYECHUS CBOWCTB BELIECTB U XMUMHUYECKHUX PEAKIIHM,
€CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJIETTUPOBAaHHE,
AKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN);

CJIeI0oBaTh MpaBWJIAM IOJIb30BAaHUSA XHMHYECKOM MOCYJIOH M J1ab0paTOpHBIM
o0opyJoBaHHEM, a TakXKe MpaBuiaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU 10 BBIMOJIHEHUIO JTJAOOPATOPHBIX XUMHUUYECKUX OTBITOB IO MOJIYYSHHUIO
U COOMpaHMIO Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB € ONPEAECIEHHON MAaCCOBOM JOJIEW pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U
IPOBOJNTh XUMHUUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB MIEIOYEH M
KHUCJIOT C TIOMOIIIBIO UHIUKATOPOB (JTakMyC, peHondTaaentH, METUIOPaHK U IPYTHE).

K koHiy oOyueHus B 9 KJjacce mpeaMETHbIE PE3ysibTaTbl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHHUIA:

PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX IMOHATUI: XUMUYECKUI AJIEMEHT, aTOM,
MOJIEKYJ1a, UOH, KAaTUOH, aHUOH, IPOCTOE BEILIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHCIICHUS, XMMHUYECKas PEAKLIHs, XUMUYECKas
CBA3b, TEIUIOBOM 3((DEKT peakuuu, MoJib, MOJISIPHBIA OOBEM, PACTBOpP, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAss JUCCOLMALMSA, PpEaKUUU HMOHHOro OOMeEHa,
KaTajin3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMble pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKLINH, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTaHOBJIEHUE, aJUIOTPONHsi, aM(OTEpHOCTb, XMMHUYECKasi CBs3b (KOBaJICHTHas,
MOHHAs, METaJJInYecKas), KpUCTaUIMYeCcKas pemeETKa, KOpPpPO3usi METaIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOW pEAaKUHUH, NpeAesibHO pomyctumas KoHueHtpamus [IJIK
BEILIECTBA,;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUNA U MPUMEHATHITH
NOHSTHS IIPU ONMCAHUU BEIIECTB U UX MPEBPAILLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJ€HMsI (OpMYJ BELIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLINM;

ONPENENIATh BAJIEHTHOCTb W CTEINEHb OKHUCICHHWS XUMHWUYECKHUX DJIEMEHTOB
B COCIMHEHUAX PAa3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCcy coeAuHEeHUH 1o dopmyrnam, BUJ XUMUYECKOH CBSI3M (KOBaJICHTHAs, MOHHAs,
METaJUIMYeCKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3aps] HOHAa M0 XUMHUYECKOM
dopmyne, xapakTep cpeibl B BOIHBIX PAaCTBOpPAX HEOPTaHMYECKUX COCIUHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BELECTBA;

packpbiBaTh  cMbIici  [lepuonmyeckoro  3akona JI.MI. MengeneeBa w
JEMOHCTPUPOBAThH €r0 MOHWMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOINYHYIO PopMy
Ilepnonnueckold CUCTEMBI XMMHYECKUX JJIEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (A-rpynna)» u «mnobounas noarpynmna (b-rpynmna)», manbie u OombIine
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NEPHUOJIbl, COOTHOCUTh 0003HAUEHHUS, KOTOPbIE€ MMEIOTCS B NEPUOJUYECKON Tadiulle,
C YMCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCiIo JIEKTPOHOB M PACIIPEACIICHUE WX TI0 AJIEKTPOHHBIM CJIOSIM),
OOBSACHSTH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COECIMHEHUN
B TIpeIeIax MaJIbIX MMEPHUOJIOB 1 TJIABHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;
KIacCu(pUIMpoBaTh XMMHYECKHE  DJEMEHTHI, HEOPTraHWYECKHE  BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YKCIy M COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB,
1o TeroBoMy 3(dekTy, Mo H3MEHEHUIO CTETICHEH OKUCICHUS XUMUIECKUX DIIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBAThH) 00IIKE U crieluuIecKkrue XUMUYECKIEe CBOMCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasl OMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XMMHUYECKUX PEaAKIIHil;

COCTABJISITh YPABHEHHS DJICKTPOIUTHYECKON JMCCOLMAIMU KHUCIIOT, HIEJIOYEH U
COJICH, TIOJIHBIE W COKpAMEHHBIC YpPaBHEHUS PEaKIWid HOHHOTO OOMEHA, ypaBHCHUS
peakimii, TOATBEPKAAIONINX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXKJIY BEIlleCTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKACIUTEIHPHO-BOCCTAHOBUTEILHBIX PEAKIIUNA TOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B PA3TMIHBIX YCIOBHSIX;

BBIUHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJI0 XHUMHUUYECKOr0 AJIeMEeHTa Mo (popMylie COCIUHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, TPOBOUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOUN pEaKIIni;

coOMI0/IaTh TpaBUjia TIOJIb30BAHUS XUMHUYECKOM TOCYIoM H J1abopaTOpHBIM
o0opyJOoBaHMEM, a TaKXe TMpaBWiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMH TI0 BBITTOJTHCHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIMBITOB TIO MOJTYyYEHHUIO
¥ COOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMK, TOATBEPKIAOIINEC KadyeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM NYTEM XJIOPHI-, OpOMHI-, WOAWA-, KapOoHaT-,
docdart-, cunukart-, cynbdar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS U MIOHBI U3y4YEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIIH MBICITUTEIHHOU MEATETLHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, OOOOIICHUE, CHUCTEMAaTH3AINIO, BBIIBICHHEC IPHUYUHHO-CIICICTBCHHBIX
CBSI3€M — I M3Y4YEHUS CBOMCTB BEUIECTB U XMUMHUYECKUX PEAKIMHA, €CTECTBEHHO-
Hay4HbIC METO/IbI TO3HAHUS — HAOII0JIEHUE, U3MEPEHNE, MOICIMPOBAHUE, DKCIIEPUMEHT
(peanbHbI 1 MBICTIEHHBIN).
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TEMATHYECKOE ITJTAHUPOBAHUE

8 KJIACC
Haumenosaunue
No KonuuectBo OcHOBHBIE BUJIBI AEATEIHLHOCTH
pa3liesioB U TeM Copepxanue 00ydeHus
/n 4acoB oOy4Jaronmxcs

y4eOHOr0 IpeIMeTa

Pa3znen 1. HepBOHa‘{aJIBHI)Ie XUMHUYCCKHEC ITIOHATHA

1.1 | Xumus — BaxkHas 5
0071aCcTh
€CTECTBO3HAHMS U
MIPAKTUYECKOU
JEITEIbHOCTH

YCJIOBCKA

[IpeaqmeT xumun. Poiab XuMuu B KU3HU
YeJ0BeKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BeniecTB. [loHATHE 0 METOgAX MO3HAHMS
B XUMUH. YUHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aesieHus: CMeceH.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO ¢ XMMUYECKOM MTOCY0M,

C MpaBUjIaMu pabOTHI B TAOOPATOPHUH U
npueMamu oOparieHus ¢ J1abopaTopHBIM
000py10BaHUEM.

dusnyeckue CBOMCTBa 00pa3ioB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB
1 HEMETAJIOB.

CrniocoOnI pa3eneHus cMecei
(punbTpOBaHUE, BEITAPUBAHUE,
JTUCTHJUISAIIS, XpoMaTorpadusi).

PackpbIBaTh CMBICI M3y4YaeMbIX TOHATHUH.
PackpbiBaTh poJib XMMUU B IPUPOJIE U
YKU3HU YEJI0BEKAa, €€ CBS3b C APYTUMHU
HayKaMH.

Pa3znuuaTh ynCTHIEC BEIIECTBA U CMECH;
OJIHOPOJIHBIE U HEOTHOPOIHBIE CMECH.
Paznuuarh (usndeckue m XUMHUUECKHUE
SIBIICHMS.

CrnenoBaTh ajaropuTMaM MCIOJb30BAHUS
AKCTIIEPUMEHTAIIbHBIX METO0B —
HaOJII0JICHUS U DKCTIEPUMEHTA.
HaOmronaTh u onuchIBaTh 0OBEKTHI

MIPU TIPOBEJCHUU JEMOHCTPALIUNA U
Ta0OPaTOPHBIX OMBITOB MO M3YYECHUIO
(GU3NIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3IeJICHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKUN DKCIIEPUMEHT
MIpU pa3felieHuu cMecel (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol:

N3yuyenue u onucanue GuU3n4ecKux
CBOICTB 00pa31|0B HEOPraHMYECKUX
BEIIECTB.

N3ydyenue cnocoOOB paszeneHus cMmecei
(C TOMOIIIbIO MAaTHUTA).

IIpakmuueckue pabomul:

Ne 1. TIpaBusnia paGoTsl B 1ab0paTOpuu U
npuéMbI 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Neo 2. Paznienenue cMeceit (Ha mpumepe
OUYHCTKHU MOBAPEHHOU COJIN)

MpaKkTUYeCKO padoThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU Mocya0i 1 1a00paTOpHBIM
000OpyZI0BaHUEM, a TAKKE TIPABHIIAM
oOpalieHusi ¢ XMMUYECKMMHU BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHEH

TIPH BBITIOJTHCHUH TIPAKTUICCKOU

paboter Ne 1.

BeicTpanBaTh pa3BEpHYThIE MHCHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOI

Ha UHpOpMAIIUIO U3 yueOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
UCIIOJIb30BaTh U3yYEHHBI TOHATUNHBIN
amnrmnapar Kypca XUMUHu

1.2.

Bemiectsa un
XUMHUYECKHE
peaKuuu

15

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE
aneMeHTbl. CUMBOJIbI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIO)KHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumudeckas popmyra. BareHTHOCTS
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOcUTENbHAs aTOMHAsl Macca.
OTHOCUTENBbHAS MOJIEKYJISIpHAA Macca.
MaccoBast 10715 XUMHUYECKOTO JJIEMEHTA
B COCJIMHECHUH.

Onpenenstb MPU3HAKK XUMHYECKHUX
pEaKInii, yCIOBUS UX TPOTEKAHUSI.
OOBICHATD CYIIHOCTh GU3UYECKUX U
XUMHUYECKHUX SIBJICHUI C TOUKU 3pEHUS
ATOMHO-MOJICKYJIIPHOTO YUCHHUS.
KnaccudunupoBaTh XuMUueCcKue
peakiuu (1o YUCIy U COCTaBy
pearupyromnmx 1 o0pa3yrommxcs
BEIIIECTB).

CocraBnsath Hopmysibl OMHAPHBIX
BEIECTB MO BAJIEHTHOCTH U OTPEJICIAThH
BaJICHTHOCTH 10 (hOpMysIaM BEIIECTB.
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KonuuectBo BemiectBa. Moinb. MonsipHas
Macca. BzauMocCBs3b KOJIMUECTBA, MACChI
Y YKCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYECKHUX
COEMHECHUM.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius u €€ Mpu3HaKH.
3aKOH COXpaHEHUSI MaCcChl BEILIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coemMHEHUs1, pa3I0KEeHUS, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusndeckue CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAILJIOB U
HEMETAJIJIOB.

OOpa3sIibl BEIIECTB KOJIUYECTBOM | MOJIb.
dusndeckue sapiaeHus (IIaBJICHUE BOCKA,
TastHUE JIbJla, PACTHPAHUE caxapa

B CTYIIKE, KHTICHUE Y KOHIEHCAIIUS
BO/IbI).

XUMHUYECKUE SBJICHUS (TOPEHUE CBEYH,
MPOKaJIMBAaHUE METHON TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI UM MeJia

C COJISTHOM KHUCTIOTOM).

Habuoienre npu3HakoB MPOTEKAHUS

PaccraBisars ko3 dummeHTs

B YPaBHCHUAX XUMUYECKUX PEAKITHH.
HaOmroqaTte 1 onmuceiBaTh 00BEKTHI
IIPU MIPOBEJICHUU IEMOHCTpAIUi U
71a00pATOPHBIX OIBITOB.

[TpoBoauTH BHIYMCIEHUS IO (hOpMYTIaM
XUMHUYECKUX COCIMHEHUN U yPaBHEHUSIM
XUMHAYECKUX PEAKIIAMN.

[IpMeHATh €CTECTBEHHO- HayYHbIE
METO/IbI TIO3HAHUS (B TOM YHKCIIE
HaOJII0/IeHKE, MOJICJIMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE ONEpAIU
MBICITUTENIBHOM IeATEIBHOCTH
(cpaBHEHME, KIaccuuKays)
BricTpanBath pa3BEpHYTHIE MUCHMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha uH(pOpMaIHIO U3 yueOHHKA U
CIIPABOYHBIX MAaTE€PUAIOB, FPAMOTHO
UCIIOJIb30BaTh U3Y4YECHHBIN TOHATHMHBIN
amnmapar Kypca XuMUuHu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3auMOJICCTBUE CEPHOU
KHUCIIOTBI C XJIOPUIOM Oapus, MOJydeHue
U pasnokenue ruapokcuaa meau (1)
MIPY HArpEBaHUH, B3aMOICHCTBHEC
xeresa ¢ pactBopom cou meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimol.:

Co3nanne Mojeneld MOJEKyl
(ILIapOCTEPKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB —
METaJJIOB U HEMETAJIIOB.

Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBe4H, MPOKATUBAHWE MEIHOU
MIPOBOJIOKH) SIBJICHUH.

Habmonenue u onmvcaHne IpU3HAKOB
MPOTEKaHUS XUMHYECCKUX PEaAKITHHA
Pa3HBIX THIIOB.

Buviuucnenus:

OTHOCHUTEIIbHON MOJIEKYJISIPHONU MAacCChl
BEUIECTB, MOJIIPHOW MAaCChl, MACChI
BEII[ECTB, MACChI M KOJIMYECTBA BEIECTBA;
MacCOBOM JI0JIM XMMHUYECKOTO JIeMEHTa
1o popMyJie COeTMHEHUS;
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II0 YPaBHEHUAM XMMHUYECKHUX PEaKLUH:
KOJIM4€ECTBA, MACCHI BEIECTBA

I10 U3BECTHOMY KOJIMYECTBY, MACCE
pEareHTOB WIXA IPOTYKTOB PEAKIINU

Wroro no pazneny

20

Pasz[e.ﬂ 2. Baxkneimme NMPEACTABUTECIN HEOPraHHYECCKHUX BEIIECTB

2.1

Bosayx. Kucnopon.
[TonsaTue
00 okcuaax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopoa — a3neMeHT u npocroe
BelecTBO. HaxoxkaeHnue kucmopoja

B MIPUPOJIE, PU3NUECKUE U XUMUYECKHE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Ipumenenue kuciopoaa. Criocoobl
MOJIYYeHHS KUCTIOPO/Ia B TAOOpaTOpUU U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucaopoaa B mpupojae. O30H —
aJUIOTpOTHAsE MO (UKALIMS KUCIOPOa.
TennoBoit YPPEeKT XUMUUECKON peaKIuH,
TEPMOXUMHUYECKUE YPABHEHUSI, K30~

U DHIO0TEPMUYECKHE peakiuu. TOomImnBo:;
yTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
YCWICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrne 030HOBOTO CJIOS.
Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OmpeesieHre coAepKaHus
KHCJIOpOJAA B BO3LYyX€E

[Tonyuyenue, cobnpanue, pacrio3HaBaHUE

Mcnonb30BaTh XUMUYECKYO CUMBOJIUKY
JUTSL COCTaBJICHHUS (hOPMYJT BELIECTB,
MOJICKYJISAPHBIX YPaBHEHUH XUMHYECKUX
PEAKINI C yYaCTUEM KHCJIOPOJA.
XapaxkTepu30BaTh (OMUCHIBATH) COCTAB
BO3/yXa, PU3NUYECKUE U XUMHUECKUE
CBOMCTBA KHCIOPO/a, CIOCOOBI €T0
MOJTy4eHUs], IPUMEHEHHUE 1 3HaUCHUE
B IIPUPO/JIE U JKU3HU YEIIOBEKA.
CpaBHHUBaTh peaKIuy TOPEHUS U
MEJIEHHOTO OKHUCIICHHS.

OOBACHATDH CYITHOCTH SKOJIOTHUECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
BO3/lyXa.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCTOJIb30BaHUH XUMUYECKON MOCY/TBI U
0o00py10BaHUs, a TAKXKE MpaBUIaM
oOpallleHus! C TOPIOYMMHU BEIIECTBAMH.
[1nanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,

26



Y M3y4YEHHE CBOMCTB KUCIOPOa.
HaoOmronenne B3auMoaeCTBHS BEIIECTB
C KUCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHMS U MPEKPAIICHUS TOPEHUS
(moxapa).

Jlabopamopnwiii onvim:

O3zHakomieHHe ¢ o0pa3aMu OKCHJIOB U
OIMCaHHUE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KUCJIOPOJIa, U3YYEHHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KUCJIOPOaa U
030Ha Ha OCHOBAaHWHU aTOMHOM MacChI
XHMHYECKOT'0 JIEMCHTA;

KOJIWYECTBA, MACCHI BEIISCTBA

10 YPaBHEHUSM XUMUYCECKUX PEAKIIHMA

NPOBOUTH HAONIOJCHUS, JeNaTh BBHIBOJIbI
10 pe3yJbTaTaM IKCIIEPUMEHTA

IpH MPOBEACHUU JIAOOPATOPHBIX OMBITOB
Y IPAKTUYECKON pabOTBHI.

BBIuncnsTh KOJIUYECTBO BEIIECTBA,
00bEM raza 1o dhopmysiam.

YuacTBOBaTh B COBMECTHOU padoTe

B TpYIIIIC.

BricTpanBath pa3BEpHYTHIE MUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOpPMAIIUIO U3 YUeOHHUKA U
CHPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBI TOHATUNHBIN
amnmapar Kypca XUMHUU

2.2

Bonopon. [lousitue
0 KHCJIOTaX M COJIAX

Bopopon — anemMeHT u mpocTtoe
BeniectBo. Haxoxaenue Bogopona

B MpUpojie, GU3NIECKUEe U XUMUIECCKUE
CBOMCTBa, IPUMEHEHHUE, CIIOCOOBI
noixyyeHusi. KHcloTsl U cou.
Mounsipubiii 006€M ra3oB. Pacuérs

[0 XUMUYECKUM YPABHEHUSIM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, coOupanue u

PackpbIBaTh CMBICII M3y4aeMBbIX MOHSATHI
Y IPUMEHSATH 3TU MOHATHSI TIPU OMMCAHUU
CBOWCTB BELIECTB U UX MPEBPALLICHUMN.
XapakTepusoBaTh (OMUCHIBATH)
(du3nuecKkue U XUMHUECKUE CBOWCTBA
BOJIOPOJIa, CIIOCOOBI €ro MoJyYeHus,
MIPUMEHCHHUE.

Cobupats nprbop 1 NOTy4EHHS
BOJIOPO/IA.

Hcnonp30BaTh XUMHAYECKYHO CHMBOJIMKY
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pacro3HaBaHHE BOJAOPO/A.
B3anmoelicTBre Bogopoaa ¢ OKCHUAOM
menu (II).

JlabopamopHhuwiii onvim:
BzanmMopeicTBue KUCIOT C METaJlIIaMHu.
Ilpakmuuecxas paboma.

No 4. Tlomydyenue u coOupanuie BOJI0po/ia,
W3y4YEHUE €T0 CBOMCTB.

Buviuucnenus:

00BéMa, KOJIMYECTBa BEIICCTBA ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA UM O0BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUM
ra3oB

JUTSL COCTaBJICHUS (DOPMYJT BEIIIECTB,
MOJICKYJISPHBIX YPaBHEHUH XUMHYECKUX
peaxIuii ¢ yaactueM BOJOpOa.
BBIYUCIATE MOJISPHYIO MacCy BEIECTB;
KOJWYECTBO BEIIECTBA, 00BEM rasa,
Maccy BEIIEeCTBa;

[IpoBoUTE pacU€Thl IO YpaBHEHUSM
XUMHUYECKUX PEaKIINii: KOJIMYeCTBa,
00BEMa, MacChl BEIMIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIM TIPOAYKTOB PEAKIIHUH.

CnenoBath npaBuaaM 0€30MacHOM
paboThI B 1ab0OpaTopuu npu
HCITIOJIb30BAaHUH XMMHUYECKOU TIOCYIBI U
000py10BaHUs, a TAKXKE MpaBUIaM
oOparieHus C TOPIOYNMH BEIIECTBAMU
B OBITY.

[ImanupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMHUYECKHUE SKCIIEPUMEHTBI,
IIPOBOJIUTH HAONIOJACHUS, JeNaTh BBIBOJIBI
Mo pe3yJbTaTaM IKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIIIe

2.3

Bopa. PacTBopsi.
Ilousatue
00 OCHOBaHUAX

duznueckue ceorcTBa BoAbl. Boa kak
PacCTBOPUTEIb. XUMHUUYECKUE CBOKMCTBA
BO/IBI.

OcHoBaHus.

PackpeiBaTh CMBICT U3y4aeMBbIX MTOHITUN
Y IPUMEHSTH 3TU MTOHATUS IPU ONUCAHUU
CBOMCTB BELIECTB U UX MPEBPACHUM.
XapakTepu3oBaTh PU3NYECKHUE U
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PactBopsl. Posib pacTBOpOB B Ipupoie U
B JKM3HHU 4esioBeKa. KpyroBopoT BObI
B MPUPOJE. 3arpsi3HEHUE MPUPOIHBIX
BoJ. OXpaHa ¥ OYMCTKA IPUPOJHBIX BOJ.
HacpllieHHbIC U HEHACHIILICHHbIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB

B BoZie. MaccoBas 107151 BElleCTBa

B pPacTBOpE.

Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHune BEUIECTB C pa3IMuHON
PacTBOPUMOCTBHIO.

B3aumopeiicTBre BOJBI C METANIAMU
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
IIET0YEH C IIOMOIIBIO HHANKATOPOB.
JlabopamopHvie onvimol
HccnenoBanune ocobeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[IpurorosiieHrE pacTBOPOB

C ONpEIEIEHHOW MAcCOBOM H0JIEN
PacTBOPEHHOI'O BEIECTBA.
Ilpakmuueckas paboma

Ne 5. [IpuroroBieHue pacTBOpoB

C OIPEACIEHHOM MacCOBOU J0JIEH
PacTBOPEHHOI'O BELIECTBA.

XUMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
pPacTBOPUTENIS B IPUPOIHBIX MpOIEccax.
CocTaBnsATh ypaBHCHUS XUMHYECKUX
peakinii ¢ y4acTHEeM BOJIbI.

OOBSACHSTH CYIIIHOCTh 3KOJIOTHYECKUX
po0JsieM, CBSI3aHHBIX C 3arpSI3HEHUEM
TPUPOTHBIX BOJ, CIIOCOOBI OYMCTKH BOJIBI
OT MIpUMeceH, MEPHI IO OXPaHE BOJT

OT 3arpsi3HEeHUSI.

[InanupoBaTh M OCYIIECTBIAThH

Ha TIPAKTUKE XUMHUYECKHEC
OKCTIEPUMEHTHI, IPOBOAUTH HAOIOACHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUT
7Tab0PaTOPHBIX OTBITOB U MPAKTHUYECKOM
paboTHL.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1ab0OpaTopuu npu
HCIIOJIb30BAaHUH XMMHUYECKOU TIOCYIBI U
o0opyI0oBaHUS.

[IpoBONTH BHIYUCICHUS C MPUMCHEHHEM
MOHSITUST «MACCOBAast JIOJISl BEUIECTBA

B PacTBOPEY.

BricTpanBath pa3BEpHYTHIE MHUCHMEHHBIC
Y YCTHBIE OTBETHI C OIOPOH

Ha HHQpOpMaIUIO U3 yueOHHMKA U
CIIPaBOYHBIX MaTEpUaOB, TPAMOTHO
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Buviuucnenusa:
C UCITOJIb30BAHUEM MOHATHUA «MacCoBas
JIOJISL BELIECTBA B PACTBOPEN

UCII0JIb30BAaTh N3YUYCHHBIN TOHATHIHBIN
armapar Kypca XuMuu

2.4

OcHOBHBIE KJ1aCCHI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukaiys HeopraHmIecKux
coequHennit. Oxkcunel. Knaccudukanus
OKCHUJIOB: coJieoOpa3yroie (OCHOBHBIE,
KHUCIIOTHBIE, aMPOTEPHBIC) U
HeconeoOpazyomue. Homenknarypa
okcuz1oB. dusznueckue 1 XUMUYECKUE

cBOMCTBa OKCHOB. [lorydeHrne OKCUI0B.

OcHoBanus. Knaccudukanust ocHOBaHUil:
IETOYU U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. Pu3nueckue
1 XMMUYECKHE CBOMCTBA OCHOBAHUM.
[lonmyyeHnue OCHOBaHHUIA.

Kucnotsl. Knaccuduxarums Kucior.
Homenknatypa kucnor. dusnyeckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psx
aktuBHOcTH MetaioB H.H. bekerosa.
[TosyueHue KUCIoT.

Conu. Homenknarypa conei.
dusnyeckue U XMMAYECKHE CBOMCTBA
conent. [lomydenue coseil.
['eHeTHYeCKast CBA3b MEXKIY KIIaCCAMU
HEOPTaHUYECKUX COEAUHEHUM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Knaccudunmpoats nusyuaemolie
BEIIECTBA 10 COCTaBY U CBOMCTBAM.
CocraBnats (OpMyJbl OKCHIOB, KUCIOT,
OCHOBAaHUU, COJICH U HA3bIBATh UX

10 MEKIYHAPOAHOW HOMEHKIIATYPE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOWCTB
M3YUYCHHBIX KJIACCOB/TPYII BEILIECTB,

K KOTOPBIM OHHM OTHOCSITCSL.
CocTaByaTh MOJIEKYJISPHBIC YPaBHEHUS
pPEaKLINM, WUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M CITIOCOOBI
MOJTYYEHHUSI BELIECTB H3YYEHHBIX
KJIACCOB/TPYIIII, & TAKXKe
MOATBEPKAAONINX TEHETUYECKYIO
B3aMMOCBSI3b MEXKAY HUMH.
[Tpou3BOIUTH BBIYMCICHUS

10 YPABHEHUSAM XUMUYECKUX PEAKIIHA.
[InanupoBath U OCYIIECTBIATD

Ha MPAKTUKE XUMHUYECKUE
IKCTIEPUMEHTHI, IPOBOAUTH HAOIIOACHUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OIBITOB U MPAKTHYECKUX
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OO6pa3ipl HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.

OmbITHI, WUTIOCTPUPYIOUINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEIIECTB.

Jlabopamophvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
MIEJI0YEN C TIOMOIIBIO MHAMKATOPOB.
N3ydeHue B3auMOJEHCTBUSA KUCTIOT

C METaJllaMH, PEaKIHil HEWTpaIu3aluu.
BzaumopericTBre pacTBopa CEpHOU
KHCIIOTHI ¢ okcuaoM meau (11).
[Tonmyuenue HepacTBOPUMBIX OCHOBAaHUM.
BeiTecHEHHE OJJHOTO MeTaia Ipyrum
Y3 pacTBOpA COJIU.

Ilpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3a7a4 1o teMe «BaxxHenmme Kkinaccol
HEOPraHUYECKUX COCTUHEHUI.
Buviuucnenus:

[0 YPaBHEHUSAM XUMHUYECKON PEaKIINU:
KOJINYeCTBa BeIlleCTBa, 00bEMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIH
MPOAYKTOB PEAKLINHU

paborT.

CrenoBath mpaBmiIaM 0€30MacHON
paboTHI B J1abopaTOpuu

IPU UCTIOJIb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PYI0BAHUS.
BricTpanBaTh pa3BEpHYTHIE MHUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha uHGOpPMAIIUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

Wroro no pazneny:

30

31



Pasnen 3. [lepuoauueckuii 3axon u Ilepuoanueckas cucrema xumuueckux djieMmeHnToB /. U. MenaeseeBa. CTpoeHue
aTOMOB. XUMHYeCKasi CBAA3b. OKMCJIUTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIMHU

3.1 | Ilepuoawueckuii
3aKOH U
[lepnonnyeckas
cucTeMa
XUMHYECKHX
DJIEMEHTOB

Ctpoenue atoma

. . Menneneena.

7

[lepBble MONBITKY KIACCU(PUKALIMH
XAMHUYECKUX AJIEMEHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(11IeJI0YHBIE U MIEJIOYHO3EMENIbHBIC
METaJlIbl, TAJIOT€Hbl, THEPTHBIE T'a3bl).
DneMeHThI, KOTOpbie 00pas3yroT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
[lepronnueckunn 3axoH. [lepuoguueckas
CHUCTEMA XMMHUYECKUX JIEMEHTOB

J.U. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEPUOIHASI (POPMBI
IIeproanyeckoi CUCTEMBbI XUMUYECKUX
anemeHToB /.. Menneneesa. [lepronsl
Y rpynbl. PU3NYECKUN CMBICI
HOPSAAKOBOTO HOMEpPA, HOMEPOB IEpUOJa
Y TPYNIIBI DJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX
anep. M3oromnsl. DnekTponsl. CTpoeHne
HIIEKTPOHHBIX 000JIOUEK aTOMOB TEPBBIX
20 XMMHUYECKUX BJIEMEHTOB
ITepuoauueckoi CUCTEMBI

J .. MenneneeBa. XapakTepucTHKa
XUMHYECKOTO JIEMEHTA

IO €ro MOJIOKEHUIO B [Ilepuoanyeckoit
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajguyca

PackpbIBaTh CMBICI IEPUOTUIECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOIHIIBI
«I[leprognueckas cucTeMa XUMUYECKUX
anemeHToB .M. MenpaeneeBay.
MoaenupoBaTh CTpPOCHUE aTOMA,
JHEPTEeTUYECKUX YPOBHEU M MOIAYPOBHEM
IIPY IIOMOILU PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypanuii ¥ JIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHsATh pU3NYECKUN CMBICIT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA
Y TPYMIIBI AJIEMEHTA.

XapakTepu30BaTh XUMHUYECKUE DIIEMEHTBI
MIEPBBIX TPEX MEPHUOJOB, KAJINW, KAJIbLIHUMA
Y UX COCIMHEHUS MO0 MOJIOKEHUIO

B [Iepuonuueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 00IIKE 3aKOHOMEPHOCTH

B N3MEHECHUU CBOMCTB XUMUYECKUX
AJIIEMEHTOB (M3MEHEHUE PAJInyCOB
aTOMOB, JICKTPOOTPULATEIILHOCTH,
BAJICHTHOCTH) U UX COCAMHEHUN

B IIpeJIeIIax MaJbIX MIEPUOJIOB U TJIABHBIX
MOArPYII C Y4ETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJNTMYECKAX ¥ HEMETALTMYECKUX
CBOMCTB IO TPYIIaM U IEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKH U
npaktuky. J[.11. MenneneeB — yu4€HbIN U
IpaKIaHUH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

B3anMmopeiicTBruEe THAPOKCHIA LIMHKA

C pacCTBOpAMM KUCJIOT U IIEI0UECH.
MopenupoBaHue CTPOCHUSI MOJIEKYJT
MIPU TOMOIIY PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabnuna «llepuonnueckas cucrema
XUMUYECKUX JIEMEHTOB

J.1. MenaeneeBay.

Jlabopamophvie onvimwl
O3zHakomJieHHE ¢ 00pa3IaMu METAIIOB U
HEMETAJJIOB

VYyacTBOBaTh B COBMECTHOM paboTte

B [1ap€ WJIN TPYIIIE.

BeicTpanBaTh pa3BEPHYTHIE MHCHMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha UHPOPMALIUIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie UHTepHeTa

3.2

XHUMHUECKas CBS3b.
OxuCcIUTEIIBLHO-
BOCCTAaHOBHUTCIBHBIC
peaKuuun

Xumnueckas cBs3b. KoBasienTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
asieMeHTOB. MoHHas cBsa3b. CTeNneHb
okuciaeHust. OKUCINTENbHO-
BOCCTaHOBUTENbHBIE peaknuu. [Ipomeccs

PackpbIBaTh CMBICT M3y4aeMbIX MOHATHUH.

OnpenensaTe BUJ XUMUYECKOM CBA3U

B COCIMHECHUH.

MopaenupoBaTh CTPOEHUE MOJIEKYT
IIpY IIOMOILU PUCYHKOB, MOJIEIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (HOpPMYI.

33



OKHUCJICHUS] 1 BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUI KCIEPUMEHT: U3yUYeHHE
00pa3IioB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
THJIPOKCHUA IIMHKA C PACTBOPAMHU KUCIIOT
Y LIEJI0YEH, POBEAECHUE OMBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOKEHUSI, COSTUHEHNS ).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OTBITHI, WITIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOAKEHUS], COETUHEHMUS] )

Hcnonb30BaTh XUMUYECKYO CHMBOJIUKY
TSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiuii.
OrnpenensTh CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKUX AJIEMEHTOB 10 (hOpMysIaM H
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEMHEHUH 0 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
Onpenensite OKUCIUTEND U
BOCCTAaHOBUTENb. PaccTaBisiTh

KO ULIMEHTHI B CXeMaX MPOCThIX
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkui METOAO0M BJIEKTPOHHOTO
OaaHca.

Hab6nrogaTh XuMHUUECKHUE OTBITHI

10 TIJIaHy, aHAJIM3UPOBATh U JeaTh
BBIBO/IBI.

HUcmons3oBate UKT mis co3zmanus
MOJIENIeH, TOArOTOBKHM IPE3EHTALUM,
JIOKJIa/I0B I10 TEME.

BeicTpauBaTh pa3BEPHYTHIE MHCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpPMaLMIO U3 YUeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTra

Uroro no pazaeny 15
PesepBHOE Bpemst 3
OBILIEE YMNCJIO YACOB 68
[1O ITPOIT'PAMME
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9 KJIACC

Ne
/11

Haumenosaunue
pa3aenoB U TEM
y4eOHOro mpeAMeTa

KonnuectBo
4acoB

Conepxanue 00yueHus

OCHOBHBIE BUBI I€ATEILHOCTH
00yJarommxcs

Pasz[e.ﬂ 1. BemeCTBO U XUMHYECKHUE PCaKIINH

1.1

[ToBTOpEHUE U
yriyOJieHrEe 3HAaHU
OCHOBHBIX Pa3/EJIOB
Kypca 8 kiacca

5

[leprnognyeckui 3akoH. [lepuoanueckas
CHCTEMA XMMHUYECKHX DJIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KAJIUS, KAIBIUS U UX
COCINMHEHUN B COOTBETCTBUH

C MOJIOKEHUEM DJIEMEHTOB

B [lepnoamueckoit cucteMe u CTpOEHUEM
HX aTOMOB.

CTtpoeHue BellecTBa: BUJbl XUMHUYECKON
CBsI3U. THIIBI KPUCTAITIMYECKUAX
PELIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIA KPUCTAITNYECKON
PEIIETKU ¥ BUJA XUMUYECKOU CBSI3H.
Knaccuduxanuys 1 HOMEHKIIATypa
HEOPTaHWYECKUX BEUIECTB. XUMUYECKUE
CBOMCTBA BEIIIECTB, OTHOCSIIUAXCS

K pa3JIMYHbIM KJIacCaM HEOPTraHUYECKUX
COCJIMHECHUH, TeHEeTHYECKas CBSI3b
HEOPraHUYECKHUX BEILECTB.

XapakTepu30BaTh XMMUUYECKUE HIIEMEHTBI
NEPBBIX TPEX MEPUOJOB, KATUSA U KaJIbIHS
I10 UX I0J0kKeHuIo B [lepuoanueckon
cucteme /1. 1. Menaeneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPTaHWYECKHUE BEIIECTBA U3YUYEHHBIX
KJIACCOB.

OnuceIBaTh OOIINE XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA TPUMEPAMU
MOJIEKYJIAPHBIX YPABHEHUN XUMHUYECKUX
pEaKIUH.

OnpenensiTe BUI XUMUYECKOM CBSI3U U
TUI KPUCTAJUIMYECKOU PEILIETKU
BEIIECTBA.

IIporno3upoBaTe CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BeicTpauBaTh pa3BEPHYTHIE MHCHMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HMOPMAITHIO U3 YICOHHKA U
CIIPaBOYHBIX MaTEpUAIIOB, TPAMOTHO
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Xumuyeckuit IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJECTIAMU
KPUCTAJIINYECKUX PEIIETOK
HEOPTaHWYECKUX BEIIECTB — METAJIOB
1 HeMeTasuioB (TpaduTta u anmmasa),
CJIO’KHBIX BEIIECTB (XJI0pH/1a HATPHS)

MCII0JIb30BAaTh N3YYCHHBIN TOHATHIHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHX
peakiui

Knaccudukanuys XuMuuecKkux peaxiun
0 Pa3IUYHBIM MPU3HAKaM (I10 YUCITY U
COCTaBY Y4aCTBYIOIIHMX B PEAKIINU
BEIIIECTB, MO TETUIOBOMY 3D (DEKTY,

110 U3MEHEHUIO CTETIEHEW OKUCIEHHUS
XUMHUYCCKUX JIEMEHTOB,

10 00pPaTUMOCTH, 10 YYaCTHIO
KaTanu3aropa). IK30- U
HHAOTEPMUYECKUE PEAKIIUU,
TEPMOXUMHUYCCKHE YPAaBHCHUS.

IToHsITHE O CKOPOCTH XUMUYECKOU
peakuuu. [Tonstre 06 06paTUMbIX

U HEOOPATHUMBIX XUMHUUYECKHUX PEAKITUSIX.
[ToHsITHE O TOMOTEHHBIX M T'€TEPOTCHHBIX
peakusax. [lonstrue o karanuse.
[ToHsITHE O XUMUYIECKOM PAaBHOBECHH.
daxTopkl, BAUSIONUE HA CKOPOCTh
XUMHUYCCKOUN pPEaKITMH ¥ IMOJI0KCHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKHCIUTETHEHO-BOCCTAHOBUTEIIbHBIE

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATUI
Y IPUMEHSTh 3TH MOHATHSA [IPU ONKUCAHUN
CBOMCTB BEILECTB U UX ITPEBPALLCHUI.
KnaccugunupoBate XumMuueckue
pPEaKLMH 110 PA3JIMYHBIM IIPU3HAKAM.
YcranaBinuBaTh 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON PEAKIMU OT PA3ITHUYHBIX
(hakTopoB.

[Iporao3upoBate BO3MOKHOCTH
NPOTEKaHUs XUMHUYECKUX MpeBpaIleHHUA

B Pa3JIUYHBIX YCIOBUSIX.

Onpenensats OKUCIUTENb U
BoccTaHoBuTeNb B OBP.

CocCTaBATh ANEKTPOHHBIHN OanaHc
pEaKIHH.

[Ipou3BOANTH BHIYMCICHUS

10 XMMUYECKUM YPaBHEHUSM.
YuacTBOBaTh B COBMECTHOU padoTe

B [Iape WIX CPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE MMCbMEHHBIE
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peaKIuu, dJIEKTPOHHBIN OaiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON
peakuun. CocTaBlieHUE YpaBHEHUI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii C UICOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OaiaHca.

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaklMy OT BO3IEUCTBUSA
pa3IUYHBIX (PAKTOPOB.

OmBITHI, WUTIOCTPUPYIOLINE PUMEPHI
OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3JI0KEHUSI, COETUHEHHS] ).
Buviuucnenus:

KOJIMYECTBA BEILIECTBA, 00BEMA U MacChl
pPEareHToB UM IPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PEAKIIUMA

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITUIO U3 YIeOHUKA U
CIPABOYHBIX MATEPUAJIOB, IPAMOTHO
UCIIOJIB30BaTh U3Y4YECHHBIN TTOHATUWHBINA
anrapar Kypca XuMHH

1.3

DIIEKTPOJIUTUYECKAS
JTUCCOLIAALIHS.
XHUMUYECKUE
peakuu

B pacTBOpax

Teopus dJIEKTPOIUTUYECKON
JACCOLUALINU. DIEKTPOIUTHI U
HEJJICKTPOJUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIUAIlNH BEIISCTB

C Pa3IUYHBIMU BUJIAMH XUMHYECKON
cBs3u. Crenenp auccoruanuu. CUIbHBIC
U cJa0bIe DJICKTPOJIUTHI.

Peakiinu nonnoro oomeHa. Y ciioBus

PackpbIBaTh CMBICI M3y4aeMbIX IMOHSATHUH,
a TAK¥KE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON TUCCOLIUALINU.
OOBIICHATH TPUYHUHBI
AJNIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIHHBIC
BJIEKTPOJIUTBHIL.

CocTtaBnsiTh ypaBHEHUS JUCCOLIMALIAN
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MPOTEKAHUS peaKIMil HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHbBIE
ypaBHeHus peakiuii. CBOHCTBA KUCIIOT,
OCHOBAHHU U COJIEH B CBETE
TIPEICTABICHUI 00 ANEKTPOTUTUICCKON
nucconuanuu. KauecTBeHHbIE peakinu
Ha WoHbIL. [loHsATHE O THAPOIN3E CONEN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPONIPOBOTHOCTH
pPacTBOPOB BEILIECTB, IIpoIiecca
JIMCCOLUAIINU KUCIIOT, IIeIouen

U cojieil (BOBMOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB).

OMnbITEI, WUTIOCTPUPYIOLINE TPU3HAKU
MPOTEKaHUs peaKMii HOHHOTO OOMEHa
(oOpa3oBaHue ocajiKka, BBIJICICHUE Ta3a,
o0pa3oBaHUE BOJIbI).

Pacnio3HaBaHue HEOPraHUYECKHUX
BEIIIECTB C MOMOIIbI) KaYyeCTBEHHBIX
peaKIuii Ha UOHBI.

Jlabopamopnylii onvim:

N3yueHne npru3HakoB MPOTEKAHMS
peakiuu HIOHHOTO OOMEHAa B pacTBOpPax
AJIIEKTPOJIUTOR (C 0Opa3oBaHUEM OCajKa,
BBIJICJICHEM ra3a, 00pa30BaHUEM BOJIBI).
IIpakmuueckas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHbIC U
COKpALIEHHBIE NOHHBIE YPABHEHUS
XUMHUYECKHX PEaKIii MOHHOTO OOMEHa,
KpaTKUE€ NOHHBIE YPABHEHHUS IIPOCTHIX
PEAKIHN TUAPOIINA3A COJICH.
XapaxkTepu3oBaTh 00IINE XUMHUECKHE
CBOMCTBA BEIIECTB PAa3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JMCCOLIMAINN; TTIOATBEPKAATH CBOWCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIHM.
PemiaTh sKkcriepuMeHTaIbHbBIE 331241

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMUYECKHE
AKCTIIEPUMEHTHI, TPOBOIUTH HAOIIOIEHUS,
JleJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
paborT.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1abopaTopuu npu
HCIIOIb30BAaHUN XUMHUUYECKOU MTOCY bl U
o0opyIoBaHUS.

[TpoBOAUTH BBHIYUCIIECHUS 10 XUMHUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Perienue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe.

Buiyucnenus:
M0 YPaBHEHUSIM XUMUYECKUX PEaKIIH

B [1ape WJIU TPYIIIIE.
BricTpanBaTh pa3BEPHYTHIE MUCbMEHHbIE
U YCTHBIE OTBETBI C OIIOPOii

Ha UHPOPMALIMIO U3 YUYEOHUKA U IPYTUX
UCTOYHUKOB MH(POpPMALUH, B TOM YHUCIIE
Nutepuera

Hroro no pazneny

17

Pa3znen 2. HemeTaJsIbI M HX COeTMHEHHUSA

2.1 | O6mmas 4
XapaKTEePUCTHKA
XAMHYCCKHX
3JIEMEHTOB
VIIA-rpynmst.
["anmorensl

OO0r111ast XapakTepUCTHKA TaJIOTCHOB.
Oco00OEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTENIEHU OKUCIICHUS.
Crtpoenue u puznyeckue CBOMCTBa
MPOCTHIX BEILIECTB — FaJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA ITPUMEPE
XJiopa (B3auMOJICHCTBHE C METaJIJIaMH,
HEeMEeTaJJIaMH, IEJI0YaMu ).
XnopoBogopoa. ComnsiHast KUCTOTA,
XUMHYECKUE CBOMCTBA, MOJYUYCHHE,
npuMeHeHue. Jlencreue xjopa u
XJIOPOBOJIOPOJIa HA OPraHK3M YeJIOBEKA.
BaxxHenmme XJ0puapl U UX HAXOXKICHHUE
B MIPUPOJIE.

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

OMnBITEI, OTpaXkaromye GU3NICCKUE U
XUMHYECKUE CBOMCTBA rAJIOTEHOB U UX
COCZIMHEHUH (BO3MOYKHO MCIIOIb30BaHUE

OOBCHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAJIJIOB U X
COCIMHEHHH B IPEENIax MajbIX
IIEPUOJIOB U TJIABHBIX MOAIPYIIT
[lepuonyeckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBarh (pU3nuecKue u
XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTPHs), CIIOCOOBI UX
MOJIyYeHUs], IPUMEHEHUE U 3HAaUCHHE

B IIPUPO/IE U )KU3HU YEJIOBEKA.
OmnpenensaTs XJOpUI-HOHBI B PACTBOPE.
[InanupoBaTh M OCYIIECTBIATH

Ha NPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTBHI, IPOBOJIUTH HAOJIIOICHNUS,
JienaTh BBIBOJBI IO PE3YJIBTATAM
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BHJICOMATEPHUAJIOB).

O3HakomJIeHHE ¢ 00pa3laMu XJIOPUIOB
(raJoreHuI0B).

Jlabopamopnwiii onvim:

W3yyeHne CBOMCTB COJSTHOW KHCJIOTHI.
[IpoBeneHNEe KaueCTBEHHBIX PEAKINi
Ha XJIOPUI-UOHBI.

Ilpaxmuueckas paboma

Ne 2: Tlomy4yeHue COTHOM KUCIIOTHI,
HW3yYEHHUE €€ CBOMCTB.

Boruucnenus:

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIHMA,
€CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE

HKCIIEPUMEHTA MTPHU MPOBECHUU
1a00PaTOPHBIX OMBITOB M MPAKTUUYECKUX
paborT.

CremoBath mpaBmiIaM 0€30macHON
paboTHI B J1abopaTOpUu

TIPU UCTIOJIb30BAHUN XUMHUIECKOM
MOCY/Ibl U 000OPYAOBaHUS.

BricTpanBath pa3BEpHYTHIE MHCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOpPMAIIUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN TOHATUNHBIN
amnmapar Kypca XuMuu

2.2

OOmmas
XapaKTEePUCTHKA
XUMHYECKHX
3JICMEHTOB
VIA-rpynmsl. Cepa
1 €€ COCIUHCHUS

OO0mrast xapaKTepUCTHKA AJIEMEHTOB
VIA-rpynmnbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHH
OKHCJICHUSI.

CrpoeHnue u puznuecKkrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa M CEPHI.
AnnoTpornHbie MOIUPHUKAIUN KHCIOpOIa
U cepbl. XNUMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, CTpoeHue, (GU3NISCKUE U
XAMHAYECKHUE CBOWCTRBA.

Oxcuapl cepbl Kak MpeICTaBUTEIIH
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u
XUMHUYECKHE CBOMCTRA (00IIIME KaK

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl u UX COEAUHEHUN C YYETOM
CTPOCHHUS X aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUH
(cepoBoiOpOJA, OKCUAOB CEPBI, CEPHOMU
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJIYyYEHHUsI, TPUMEHEHNE U 3HAYCHUE
B [IPUPOJIC U )KU3HU YEJIOBEKA.
OmnpenensaT HATUYUE CYIb(aT-HOHOB
B pacTBOpeE.

OOBSICHATH CYIIHOCTh IKOJIOTMUECKHUX
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IIPEACTABUTEINS Kilacca KUCIIOT U
crenupuyeckue). XMMUUECKHE Peakiuu,
JIEXKAIIKUE B OCHOBE IIPOMBIILIEHHOTO
CrI0c00a MOJTyYEHUs! CEPHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOM KUCTOTHI,

KaueCTBEHHAs peaKIls Ha CyIb(haT-HOH.

HaxoxaeHue cepol 1 €€ COeTMHEHUI

B pupojie. XUMUYECKOE 3arpsi3HEHNE
OKPYKaIOUIEH CPeJIbl COCTUHEHUAMU
cepbl (KUCIOTHBIE JOKAHU, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
MpEAOTBPAILICHUSI.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3HakoMmIIeHHE C 00pa3liamMu Cephl U €€
COCIMHEHUSIMU (BO3MOKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Hab6nronenue nporecca oOyrivBaHus
caxapa IoJi 1elCTBUEM
KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimoi:

N3ydyeHne XuMHYECKUX CBOMCTB
pa30aBICHHON CEPHOUN KUCIIOTHI.
[TpoBeneHne KaYECTBEHHOW PEaKIINK Ha
CyJb(aT-uoH U HAOIIOICHUE TPU3HAaKa
€€ POTEKAHUSA

npo0JieM, CBSA3aHHBIX ¢ TIepepaboTKOM
COCIMHEHUH CEPHI.

[InanupoBaTh M OCYILECTBIAThH

Ha TIPAKTUKE XUMHUUYECKHEC
SKCIIEPUMEHTHI, IPOBOJUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3YJIBTATAM
HKCIIEPUMEHTA.

CnenoBath npaBuiiaM 0€30mMacHON
paboThI B J1abopaTopuu

TP UCTIONBb30BAHUH XUMHYECKON
HoCyZbl U 000pYyI0OBaHUS.
[Ipou3BOANTH BHIYMCICHUS

10 XMMHUYECKUM YPaBHCHHUSAM.
Hcrnonb30BaTh MpH BHIMOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHBIE MaTEPUAITBI
(ITepromuueckyto cucTeMy XUMHUUYECKUX
sanemenToB /1. 1. Menaeneena, Tabiuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHUM U
COJIEN B BOJE, JJIEKTPOXUMUYECKUHN DAL
HaIpsHKEHUN METaIOB).
Hcnonb30BaTh MU BHIMTOJTHEHUH
y4eOHBIX 3aJaHUM U B MPOIECCe
HCCJIEI0BATENBCKON AEATENBHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbIE
Martepuaisl, pecypcel MHTEpHETA
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2.3

Oobwuas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnsl.
A3zot, dpocdop u ux
COCIMHEHHUS

OO61mast xapaKTepuCTHKaA 3JIEMEHTOB
VA-rpymmst. OcoOOeHHOCTH CTPOSHHS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.

A30T, pacpocTpaHEeHHUE B IPUPOJIE,
(Gu3nyeckue U XMMUYECKUE CBOICTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero GU3NUECKUE U XUMUYECKUE
CBOMCTBA, NOJIy4YEeHUE U TPUMEHEHHUE.
Conu ammoHust, ux GU3HUECKUE U
XMUMUYECKHUE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHas peakuysi Ha HOHbI
aMMOHHS.

A30THas KUCJO0Ta, €€ MOJTy4YCHHUE,
bu3nueckre 1 XUMUYECKUE CBOMCTBA
(oO1ue kak mpeacTaBuTeNs Kilacca
KHCJIOT U crieniuduuecKue).
Hcnonb30BaHWe HUTPATOB U COJIEN
aMMOHHUSI B KQU€CTBE MUHEPAJIbHBIX
ynoopeHuil. XuMHUYEeCKOe 3arps3HeHUe
OKPY’KAIOIIEU CPEABI COCTMHEHUSIMU
a30Ta (KUCJIOTHBIC JOXKIHU, 3arps3HCHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
®ochop, amnorponHbie MoauDUKALMA
docdopa, puznveckrne U XUMHISCKUE
cBorictBa. Oxcua docdopa (V) u
dbochopHas kucnora, hpusndecKue u

OOBACHATH 00IIKE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOWCTB 3JIEMEHTOB
VA-rpynnsl ¥ UX COEJUHEHUIN C Y4ETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa u UX CoeTUHECHUM
(amMmmMmaka, coieii aMMOHUSI, Q30THOM
KHCJIOTBI, HUTPATOB, okcuaa hocdopa (V)
u (ochopHOi KUCTOTHI, (ochaToB),
CIOCOOBI UX TOJyYEHHUs], IPUMEHEHUE U
3HAYCHUE B MMPUPO/IE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTh IKOJIOTHIECKUX
po0JIeM, CBI3aHHBIX C HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKpY>Kalolleu cpee.

[InanupoBaTh M OCYIIECTBIAThH

Ha TIPAKTUKE XUMHUUYECKHE
OKCIIEPUMEHTBI, IPOBOAUTH HAOIIOCHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00PaTOPHBIX OTBITOB U MPAKTHYECKOM
paboTHI.

CnepnoBatb npasuiiaM 0€30MacHON
paboThI B TabOpaTOpUH
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XUMHYECKUE CBOMCTBA, MOJIyYEHHE.
HcnonrzoBanue pochaToB B kKauecTBe
MUHEPAJIbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakoMieHre ¢ GU3NIECKUMHU
cBolcTBaMu a3ota, ¢hocdopa

U UX COeJMHEHUM (BO3MOKHO
MCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
O3HakoMJIeHHE ¢ 00pa3laMu a30THBIX U
dbochopHBIX yaoOpeHUiA.

[Tonyyenue, cobupanue, pacro3HaBaHue
Y U3YYCHHUE CBOVMCTB aMMHAKA.
B3anmopencTBie KOHUEHTPUPOBAHHOM
a30THOM KUCJIOTHI C ME/IbIO (BO3MOXKHO
MCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
JlabopamopHhvie onvimoi:

[IpoBeneHNne KaYEeCTBEHHBIX PEaKIIUi
Ha MOH aMMoHus U pocdar-uoH, u
U3y4eHHEe MPU3HAKOB MX MPOTEKAHUS.
Ilpakmuueckas paboma

Ne 3: [Tonyuenne amMmMuaka, U3y4eHue
€ro CBOKCTB.

Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAKIIHMA

IPY KCTIOJIb30BaHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.
[Tpon3BOIUTE BBIYUCICHUS

[0 XUMHUYECKUM YPABHECHUSM.
Hcnonb30BaTh MpH BEITTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl YUYCOHHKA,
CIIPaBOYHBIE MATEPHUAIBI
(TIeproANMYECKYIO0 CUCTEMY XUMHYECKUX
anemenToB J[. . Menneneera, tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
COJIEN B BOJIE, DIIEKTPOXUMUYECKUN PSIJT
HaIpsHKEHUN METaIOB)
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2.4

Oobwuas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yriepon u
KPEMHUH, U UX
COCIMHEHHUS

OO61mast xapaKTepuCTHKaA 3JIEMEHTOB
[VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHUSI.

VYriepon, alioTponHbIe MOTU(PHUKALIUH,
pacnpocTpaHeHue B MPUPOIE,
(bu3MYEeCcKre 1 XUMUYECKHUE CBOMCTBA.
Ancop6ius. KpyroBopot yrieposa

B [IPUPOJIE.

Oxcunel yriaepona, ux Guzndeckue u
XUMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KMBBIC OPTAaHU3MBbI, TOJTYYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), rumoresa riobansHOTO
MOTEIJICHUS KJIMMaTa, MapHUKOBBII

s dekT.

VYronbHas KUCIOTA U €€ COJU, UX
du3nuecKkue U XUMHUYECKUE CBOWCTBA,
MOJIyYEHHUE U IPUMEHEHUE.
KauectBenHnas peakius Ha KapOoHaT-
noHbl. Mcronp3oBanue KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH U
CEJIbCKOM XO35HCTBE.
[lepBoHayvaNbHBIC TOHATHUS

00 OpraHMYeCcKHX BEIIEeCTBaxX Kak

0 COEIMHEHUSIX yraepoaa (MeTaH, 3TaH,

OOBACHATH 00IIKE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
[VA-rpynnsl u ux COCIUHEHHUN C YYETOM
CTPOCHUS UX aTOMOB.

Xapaktepru3oBaTh GU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHECHUN
(OKCHIOB yTJIepo/ia, yroJIbHOWU KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOR),
CIOCOOBI UX TOJTyYEHHUsI, IPUMEHEHUE U
3Ha4YCHUE B MPUPOJIC U KU3HU YEIOBEKA.
OOBACHITH TPUUUHHO-CJICICTBEHHYIO
CBSI3b: CTPOEHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha TTpUMepax
COEAVMHEHUN YIJIEPOIA U KPEMHUSIL.
Omnpenenste kKapOOHAT- M CUIMKAT-UOHBI
B pacTBope.

OOBSICHATH CYIIHOCTh IKOJIOTHUYECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHUCIIOTO Ta3a B OKPYXKAIIEH CpeLe.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATHUJIEH, alleTUJICH, STAHOJI, TJIUIIEPHH,
YKCYCHAs KHCJIOTa), B3aUMOCBSI3b
HEOPraHMYEeCKNX COEJMHEHUN YIIepoja U
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STHUJIEH, alleTUJICH, 3TAHOJ, TITUIEPHH,
YKCYCHAasl KHCIIOTa).

[IpupoaHbie UCTOYHUKH YTIIEBOIOPOJIOB
(yroJsb, MpUpPOIHBIN Ta3, HEPTH),
NPOAYKTHI UX niepepaboTku (OeH3UH),
UX POJIb B OBITY ¥ POMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX
BEILECTBAX: KUpax, OEJIKax, yriieBOJax —
U UX POJIM B JKU3HU YEJIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPTAaHUYECKUX COETUHEHUM.
Kpemnuit, ero pusnyeckue u
XMMUYECKHUE CBOMCTBA, MOJyuYEHHUE U
npuMeHenue. CoeIMHEHNs KpEeMHUS

B ripupojie. OO01re nmpeacTaBiIeHUs

06 okcune kpemuus (1V) u kxpeMHHEBO#
KHCJIOTE.

CuiKaThl, UX UCTOJNB30BaHUE B OBITY,
MEJIUIIMHE, TPOMBIIIIICHHOCTH.
Baxneiimue CTpOUTENbHBIE MAaTEPUAIIBI:
KepaMHKa, CTEKJI0, IIEMEHT, OCTOH,
xene300eToH. [IpobneMsl Ge30macHOro
WCITOJIb30BAHUS CTPOUTEITHHBIX
MaTepuasoB B MOBCEIHEBHON JKU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Monenu KpucTauim4eCKuX PEmeETOK

OpTraHUYECKUX BEILIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
yIJIEBOJIOB B (DYHKIIMOHUPOBAHUU >KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
HMCTOYHUKOB YIJIEBOJAOPOJOB, UX POIb

B OBITY U MPOMBIIUICHHOCTH.
[IpoBOANTH BBIYMCIECHHS MO YPAaBHEHHUAM
XUMHYECKUX PEaKIUH.

[InaHnpoBaTh U OCYLIECTBIAT

Ha MPAKTUKE XUMHUYECKHE
HKCTIEPUMEHTHI, TPOBOIUTH HAOIIOECHUS,
JIeTIaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
1a00PaTOPHBIX OMBITOB U MPAKTHYECKUX
paborT.

CrenoBath npaBuiam 6e30macHON
paboThI B J1abopaTopuu

IPY KCTIOJIb30BAaHUU XUMUYECKOM
MOCY/Abl U 000PYAOBaHUS.
Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThl Y4eOHHKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(Ilepuomnyeckyro cucTeEMY XUMHUYECKHX
sanemenToB 1. 1. MenaeneeBa, Tabiuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH U
COJIEU B BOJE, DJICKTPOXUMHUYECKUH DAL
HaIpsHKEHUI METAILIOB)
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anmasa, rpadura, Qyaepena.
O3HaKOMJIEHHUE C MPOIIECCOM aACOPOIUU
PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IIPOTHUBOra3a.

O3HaKOMIIEHHE C MTPOYKLIHEH
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Bungeomarepuansl: CUIMKaTHAS
MPOMBIIIUIEHHOCTB ).

Mozenu MoJIeKyJl OpraHu4ECKUX
BEILECTB.

Jlabopamopmyiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHue
Y U3YYEHUE CBOMCTB YIIEKUCIIOrO rasa.
[IpoBeneHne KaYeCTBEHHBIX PEaKIIUi
Ha KapOOHAT U CUJIMKAT-UOHBI U
U3yU4eHHUE MPU3HAKOB MX MPOTEKAHUS.
Ilpakmuuecxkue pabomoi:

Ne 4. TlonyuyeHue yriiekucioro rasa,
V3y4E€HUE €TO CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o teme « Baxxuenmme HeMeTauibl
U UX COCTMHEHUSD

Buviuucnenua:

110 YPAaBHEHUSM XUMUYECKUX PEAKIIH

Hroro o pazgeny

25
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Pa3nen 3. Merajljibl M UX COCIUHEHUSA

3.1 | O6wwme cBoiicTBa 4
METAJIJIOB

OO611ast XxapakTepuCTUKA XUMUYECKHUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxkenus B [lepuoanueckon cucreme
XUMHYECKUX JIEMEHTOB

JI.11. MenneneeBa 1 CTpOEHUS aTOMOB.
Crpoenue metaminoB. Mertamnueckas
CBA3b U METANINYECKAs
KpPUCTAJUIMYECKAs PEIIETKA.
DIIEKTPOXUMUYECKHUM P HATIPSKEHUM
MeTauioB. GU3HYECKUE U XUMUYECKUE
cBoiicTBa MeTaioB. O0mIKe crocoob!
noixydeHusa metaios. [lonstue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
CnnaBsl (cTanb, YyryH, JIOPaTIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yueHune pe3ysbTaToB KOPPO3UU
METaJUIOB (BO3MOKHO UCIIOJIb30BAHUE
BHJICOMATEpUAIOB).

JlabopamopHvie onvimui:
O3zHakomiieHHE ¢ 00pa3laMy METAIIOB U
CIUIaBOB, UX (PU3UYECKUMH CBOMCTBaAMHU.

PackpbpIBaTh CMBICIT M3ydaeMbIX IMOHSTHN
Y IPUMECHSITh 3TH MIOHSATHS IIPH OIMCAHUN
CBOMCTB BEIIIECTB U UX MPEBPAIICHHIH.
OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B U3MCHCHUU CBOMCTB 3JICMEHTOB-
METaJUIOB M X COCTMHEHUH C yIETOM
CTPOEHUS UX aTOMOB.

XapaxkTepu30BaTh CTPOCHUE METAJIIIOB,
ob1mue pu3NIecKue U XUMUUECKHE
CBOIMCTBA METAJIJIOB.

XapaxTepu3oBaTh 00IIKE COCOOBI
MOJTYYCHHS METAJIOB.

OnuceiBaTh CIOCOOBI 3aITUTHI METAJIJIOB
OT KOPPO3HH.

CrnenoBaTh npaBmiiaM 0€30M1acHOMN
paboThI B 1abOpaTopuu Npu
MCIIOJIb30BAaHUH XUMHUYECKOU TOCYIbI U
000opy10BaHUS.

[Ipon3BoNTH BBHIYMCIICHHS

10 YpaBHEHUSM XMMHYECKHAX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB COJICPKUT
MIPUMECH.

YuacTBOBaTh B COBMECTHOU paboTe

B T1ape WK TPYIIIIC.

Hcronb30BaTh MPH BHITTOTHCHUH
y4eOHBIX 33JJaHUN TEKCThI y4eOHHUKa,
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Buviuucnenus:

M0 YPaBHEHUSAM XMUMHUYECKHUX PEAKIIMIA,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH

CIIPaBOYHBIE MATEPHUAIIBI
(ITeproandeckyro cCUCTEMY XMMHYECKHX
anemenToB JI. 1. MenaeneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U
COJIEU B BOJIE, DJIEKTPOXUMHUYECKUH PsIlL
HaIpsHKCHUH METAJIOB)

3.2

Baxnuenmune
METAJUIBI U UX
COE€IMHEHUSA

16

[llenoyHbIe METAIUIBL: TTOJIOKEHUE

B [lepnoanyeckoil cucteMme XMMUYECKUX
aneMmeHToB .M. MenzneneeBa, ctpoeHue
HX aTOMOB, HAXOXJICHUE B IPUPO/IE.
du3nyeckrue U XUMUYCCKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus ). OKCHJTbI
Y TUJPOKCHUABI HATPHUS U KaJIUSL.
[TpuMeHEeHUE MIETOYHBIX METAIOB U UX
COE€IUHEHUH.

[IlemouHO3eMEIbHBIC METAJIIIBEI MATHUHA U
KaJblMK: noJyioxkenue B [lepuoanueckoit
CHCTEME XMMHUYECKUX DJIEMEHTOB

J.1. MenpaeneeBa, CTpOCHHUE MX aTOMOB,
HaxoXXJIeHUe B mipupojie. dusnyeckue u
XUMHYECKHE CBOMCTBA MarHus u
Kanelus. BakHelme coefuHEeHU
KabIusl (OKCU, TUIPOKCHU, COJIH).
JKEcTKOCTBL BOAEI U CITIOCOOLI €€
YCTpaHEHHUS.

ATIOMMHMI: TTOJIOKEHHUE

B [Iepuoamyeckoil cucteMe XuMHYECKUX

OOBACHATH 00IINE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB M MX COEJMHEHUH B TpyMIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (PU3NYECKUE U
XUMHYECKHE CBOMCTBA IPOCTHIX BELIECTB
METaJUIOB U UX COEMHEHUN (OKCUIOB,
TUAPOKCHUIIOB, COJICH), CITOCOOBI X
MOJIyYEHUS], IPUMEHEHUE U 3HAUCHHE

B MIPUPOJIE U )KU3HU YEJIOBEKA.
VYcraHaBiMBaTh NPUYMHHO-
CIEJICTBEHHYIO CBSA3b: CTPOCHHUE
BEIL[ECTBA — CBOWMCTBA — NPHUMEHEHUE —
Ha IPUMEPAX U3y4aeMbIX BEIIECTB.
Pacno3HaBaTh ¢ MOMOILIBI KayeCTBEHHBIX
peakinii HOHbI METAJIJIOB: MarHusl,
KaJIbIIMs, aTFOMUHUSA, ITMHKA, kene3a (1)
u xenesa (1), memn (II).

Jloka3biBaTh aM(pOTEPHBII XapakTep
OKCHUJIOB U THJIPOKCHUJIOB QTFOMUHHS U
LUHKA.
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anemenToB [I.1. Menneneesa, ctpoeHue
aToOMa, HaXO0XKJICHUE B IPUPOJIE.
du3nyeckue U XMMUYECKHE CBOMCTBA
anroMuHUA. AMQOTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUSL.
XKenezo: nonoxenue B [lepnonnueckoin
CHCTEME XUMHUYECKHUX DJIEMEHTOB

JI.1. MenaeneeBa, CTpPOCHHE aTOMa,
HaxO0XJEeHHE B Npupojie. PUu3ndeckue u
XHUMHYECKHE CBOMCTBA keje3a. OKCUIbL,
ruapokcu bl U conn xxenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOTyYECHUE.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIBIIUSL U HATPUS ¢ BOAOU (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OkpaivBaHue MiaMeHu HOHaAMU HaTpusl,
KaJus U KaJabIus (BO3MOKHO
HCII0JIb30BaHUE BUEOMATEPHATIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
IIporiecc ropenus xene3a B KUCIOPOE
(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPUAJIOB).

JlabopamopHhvie onvimol:

[IpoBeneHre KaYECTBEHHBIX PEAKIIUI

Ha UOHBI (MarHusl, KaJblKs, aTFOMUHUS,

[InanupoBaTh M OCYIIECTBIAThH

Ha NPAKTUKE XUMHYECKHE
HKCIIEPUMEHTBI, IPOBOAUTh HAOIIOACHUS,
JieaTh BBIBOJIBI MO PE3yJIbTaTaM
AKCIIEPUMEHTA ITPU MPOBEAECHUU
1abOpaTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abOpaTOpHUH

IpY UCTIOJIBb30BAaHUU XUMUYECKOM
HoCyZbl U 000pYyIOBaHUS.
[Tpon3BOANTH BBIYHUCICHUS

0 XUMHUYECKUM YpPaBHEHHUSIM.
VYdacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU CPYIIIE.

BricTpanBaTh pa3BEpHYThIE MHUCHMEHHbBIE
Y YCTHBIE€ OTBETHI C OIIOPOM

Ha UHQPOpMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHAIIOB, FPAMOTHO
UCIIOJIb30BaTh U3YYEHHBIN ITOHATUNHBIN
anmnapar Kypca XuMuu
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mHKa, sxenesa (1) moxenesa (1), menn
(I1), onucanne NPU3HAKOB KX
POTEKaHUSI.

UccnegoBanue aMmpoTepHBIX CBOMCTB
THIPOKCHA ATFOMUHUS ¥ THAPOKCHIA
IIAHKA.

IIpakmuueckue pabomol:

Ne 6. XKéctkocTh BOIBI 1 METOIBI €6
yCTpaHEHHUS.

Ne 7. Pemenue skCciepuMEHTAIIBHBIX
3az1a4 1o treMe «BakHeiime MeTamibl u
UX COCTUHCHUS.

Buiuucnenus:

10 YpaBHEHUSM XUMHUYECKUX PEAKITUH,
€CJIM OJIH U3 PEarcHTOB JaH B U30bITKE
WM COICP)KUT TIPUMECH;

MacCCOBOM JIOJIM BBIXO/1a TIPOYKTA
peakiuu

Hroro no pazneny

20

Pa3n

e 4. XuMus M OKpyKawiuasi cpeaa

4.1

XUMHASA U
OKpy>Karolias cpena

3

BemecTBa u Marepranbl B HOBCEHEBHOM
YKA3HHU 4YelioBeKa. be3omnacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMHUUECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX OKOrax U OTPABIICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAOLIEH
cpenbl (IpeneapHas A0MyCTUMAas

XapakTepu3oBaTh POJIb XUMUU

B Pa3INYHBIX chepax IeaTeNbHOCTH
JII0JIeH, OCHOBHBIE BEIIECTBA U
MaTepHalIbl, IPUMCHSICMBIC B JKU3HH
COBPEMEHHOTO YEJIOBEKA.

OOBSACHATH yCIIOBHS O€3011aCHOTO
WCIIOJIb30BAHMS BEIIECTB M XUMUIECKUX
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KOHIIEHTpalus BemecTB. Pois Xxumuu

B PEILICHUH SKOJIOTMUYECKUX TPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenune oOpasioB MaTepuaioB
(CTEKJ10, CTUTaBBI METAJLIOB, TOJIMMEPHBIC
MaTepuabl)

peakIuii B OBITY.

AHamM3UpOBaTh U KPUTHICCKU
OILICHWBATh WHPOPMAITUIO O BIUSHUU
MTPOMBITIIIEHHOCTH, CEJTECKOTO XO3SCTBA,
TPaHCIIOPTa U JIp. HA COCTOSIHUE
OKPYXKaroIIEn CPEBbI.

YMeThb OKa3bIBaTh MEPBYIO TOMOIIH

IIpU XUMHUYECKUX OXKOTaX W OTPABJICHHSX.
[IpuHuMaTh yyactue B 00CYKICHUU
po0IeM XUMHUECKOU U SKOJIOTUYECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 10 polJemMe U
npeaiaraTh BO3MOXKHBIC ITyTH €€
peIIeHs

Hroro no pazaeny: 3
PesepBHoe Bpems 3
OBIIEE YHMCJIO YACOB 68

110 ITPOI'PAMME
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