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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero obpazoBanus, npenactaBieHHbix B DPI'OC OO0, a Takke Ha OCHOBe pabouei
IIporpaMmsbl BOCITUTAHUA U C y‘IéTOM KOHICHIIHHA IPCIIOoJaBaHH A y‘Ie6HOFO npeamMera «XUMHUI» B
o0Opa3oBaTeNIbHBIX opranm3anusax Poccuiickoit @enepammm.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CPEIACTBAMH YYEOHOTO TIpEeaMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUPOBAHUE 110 pa3feilaM U TeMaM IIPOrpaMMBI [0 XUMHUH, OLPENEIET KOJINYECTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
M3YYEHUS XUMHUHU C YU4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ybTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTENbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypOBHE TIIeJell W3ydeHUs TIpeJAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CITY)KHT OCHOBOW Ui JOPMUPOBAHHSI MHPOBO33PEHHSI 00YUJarOIIErocs, ero
MIpe/ICTaBICHU 0 MaTepuaibHOM €AMHCTBE MUPA, BaXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHEH
MpEACTABJICHUA O B3AaUMOIIPEBPAIICHUAX DHEPTUN U 00 OBOJIIOIMHU BEIICCTB B MPUPOJLC, O MYTAX
pereHuss TI0OATBHBIX TMPOOJEM yCTOWYMBOTO PAa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMOpa3BUTHUSL M (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 001Iel 1 GYHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHalbHOM IS TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS MEJaroruueckd aJanTHPOBAaHHBIM OTpPaKEHHEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsS OPUEHTUPOBAH HAa OCBOCHHUE
00yUaIOUIUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUU.

CrpykTypa coiep:KaHus MPOrpamMMbl MO0 XUMHUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ m3ydeHuro. CoaepkaHUE CKIIAJbIBACTCS M3 CHUCTEMBl MOHSATHH O XMMHYECKOM
JJIEMEHTE W BEHIECTBE M CHCTEMBl TOHATUH O XUMHUYecKol peakuuu. OOe 3T CHUCTEMBI
CTPYKTYpHO OPTaHM30BaHBI IO MPUHIIUIY MOCIEAOBATEILHOIO PAa3BUTHUS 3HAHWW HA OCHOBE
TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOEHHUH aToMa U XMMHUYECKOH CBSI3U;

— MpE/ICTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3yyeHnr XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ pPa3BUTUU T[O3HABATENbHBIX YMEHHH M UX NIPUMEHEHMH B Yy4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IIOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
puoOpey TaKue 1eiu, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW aJanTHpoBaThbCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOyuYeHHMs Ha CUCTEMaTHYecKoe ImpuoOllieHue oOyyaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— olecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaAIOIIMMHUCS OIIbITa
pa3sHOOOpa3HON NEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XUMHH, MPUMEHATh MX IpPU pELIeHUH MpolieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopmupoBaHue y 00y4aronMXCcsl F'yMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH 1IE1eCO00pa3HOT0 MOBEICHHS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIMU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHus B XUMHUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3esieHUust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAsI aTOMHAasi Macca. OTHOCUTEIBHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo hopmynamMm XUMUYECKUX COCTUHEHUM.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KAIIEHHUE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOpHIAOM Oapus, paszinoxeHue runpokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTtBopoM conu menu (II), m3ydenme crocoGoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpoBeIEHWE OUYUCTKA TMOBAPEHHOW CoOJM, HAOMIOJEHWE W OIHMCAHHE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — s1eMEeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxoxleHue Bogopoga B NIPHUPOJAE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCThH BellecTB B Boje. MaccoBasi J0Jisi BELIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss nHeopranmdeckux coeauHeHuin. Oxcuapl. Knaccudukamuss OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Knaccudukaruss oOCHOBaHW: WIETOYM €W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneii. dusznueckue U XumMudeckue coiictBa cojeil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3YyYEHHE CBOWCTB KHUCJIOPOJa, HAOIIOJEHWE B3aWMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BOJOpoaa (TOpeHue), B3aumojieicTBHe Bojopona ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCOBOM JOJIed pPACTBOPEHHOTO BEILIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJ0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KHUCIOT U IIesoueid, U3ydyeHue
B3auMoeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METaJllIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «Baxuenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAcCU(UKALUKA XUMHUYECKHX »dlieMeHToB. [loHsTHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHonepuonHas ¢opmbl [lepuoaudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHTOB [lepruoanyeckoil cuctemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEePUOAaAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE THUAPOKCHUIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBS3EH NMPHU M3y4YEHUM XUMUU B 8 KJIACCE OCYIIECTBIISIETCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHainu3,  CHHTE3,  KiIaccupukanus,  TMEePUOJUIHOCTh,  HAOIMIOJACHUE,  DKCIEPHUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsi, BEIIECTBO, Telo, O00BEM, arperarHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XHMMUYECKUE CBOICTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIN OajlaHC OKHUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JHCCOLMAllMM BELIECTB C pa3IM4YHbIMH BHJAMU XHMHUYECKON CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHWA M COJE€H B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca IUCCOLMALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIINX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucThka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHCIIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OO6mras xapaktepuctuka 3nemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3Mueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, pU3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHsA. A30T, pacHpoCTpaHeHuWe B Hpupojae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOMICH Cpebl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, dpuznyeckne nu xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosydeHue. VcmonwszoBanue ¢GocdartoB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmass xapakrepuctuka 3j1eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, pu3nuecKkue U XuMu4eckrue cBoiictBa. Ayncop6ouust. KpyroBopot yriepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJIOTUICCKUE TPOOJIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a INI00aJbHOrO TOTEIUIEHUS KJIMMaTa, MapHUKOBBIM 3 QexT. YroyibHas KucioTa U €€
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmue mpeacraBieHuss o0 okcuae kpemaus (IV) u
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCEAHEBHON JKU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBONCTBA rajoreHOB M MX COEIUHEHUN (BO3MOXHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydeHHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEpUaAIoOB), 00pa3aMu a30THBIX U PocOpHBIX ya0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCJIOTHI C MEIbI0 (BO3MOKHO
HCII0JIb30BAHNE BHMJIEOMATEPUAIIOB), M3YyYEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anamasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM NPOTHBOras3a, MojJydeHue, cooupaHue, pacro3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COEAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBA3b M METAJUTMYECKas KpUCTALTMYECKast
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, Yyr'yH, JIOPATIOMUHHMI, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxHelne coeauHEeHUs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJaeHue B mpupoje. Ousnueckue u XMMUUECKHE CBOWCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuapl, runpokcuapl U conu xkenesa (II) m xemeza (III), mx cocras, cBoiicTBa U
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUsl U HATPUsS C BOJOM (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJlblUs, alIOMUHMS, MHKa, xkene3a (II) u xenesa
(I11), memu (I1), HaGmroeHNE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATpPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHUS U THUJIPOKCUA LIMHKA, PEICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas moMomip MpU XUMHUYECKHX OXKOTrax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHrne 00pa3lioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIE MaTEpPHAIIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HN30TOIHI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YyNbTAThl OCBOEHUS IPOIPaMMbl OCHOBHOI'O 00111ero oOpa3oBaHMsl JOCTUTAIOTCS
B X0/i¢ 00OyueHHUs XMMHHM B €AMHCTBE Y4€OHOW M BOCIUTATEJIBHOM NEATEIbHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUICKUMHU COLUUOKYIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUIaMM M HOpPMamMH IIOBEIEHUS U CHOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIUH 00YYaIOIIUXCS.

JIMYHOCTHBIE pe3yNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCA CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMH U paCIIMPEHHE OMbITA JESTEIILHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HaydHOMY
HaCJIEIUIO, TOHUMaHMsI 3HaYeHHs] XMMUUYECKON HayKH B KU3HU COBPEMEHHOI'O 00IIECTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEpHOW HHGpOpMAIMel O TMepefoBbIX JOCTIKEHHUAX W OTKPBITUAX MHUPOBOM U
OTEUECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLIMATILHBIX HOPMAaxX U MPaBUIaX MEXJIMYHOCTHBIX OTHOILLEHHUI B KOJIJIEKTUBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMIOJIE3HOHM, Yy4eOHO-HCCIEI0BATEIHCKOMH,
TBOPUYECKON U JIPYTHX BUAAX JAEATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM IEATEIbHOCTH
IIPY BBINOJHEHUHM Y4YEOHBIX, IO3HABATEIbHBIX 3a/a4, BBINOJHEHMHM XUMHUYECKUX OSKCIEPUMEHTOB,
CO3/IaHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIHM B NPOLECCE ITOU
y4eOHOHN NesTEeIbHOCTH, TOTOBHOCTH OLIEHUBaTh CBOE IIOBEACHUE M IMOCTYIKH CBOMX TOBapuUIleH C
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XUMUYECKOW PEAKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU M COCTAaBIISIOIINE OCHOBY JJIS IOHUMaHMsI CYILIHOCTH HAy4HOU
KapTUHbl MMpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPHUPOJIbI, B3aUMOCBS3IX
4eJI0BEKA C IIPUPOIHON CPENOH, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATE/IbHBIE MOTHBBI, HAlpPaBICHHbIE HAa IOJIY4YCHHE HOBBIX 3HAHMW 10 XUMUH,
HeoOXoAuMble A OOBACHEHHs HAOMIOAAaeMbIX IPOLIECCOB U SIBICHUH, I03HABATENbHOM,
MHGOPMALIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIC HAaBBIKOB CaMOCTOSTEJIBHOW pPabOTHI C
y4eOHbIMM  TEKCTaMH, CIPaBOYHOM JIMTEpPaTypod, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEpeC K OOYYeHHMIO M IO03HAHMIO, JIO0O3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOM U HCCIEOBATENbCKON JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HaMpaBJICHHOCTU M YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHMSI K CBOEMY 3[0POBBIO, YCTAHOBKM Ha
3JI0pOBBbII 00pa3 >KHW3HU, OCO3HAHUE TOCIEACTBUN U HEMPUATHE BPEAHBIX NMPHUBBIYEK (YNOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KypeHMs), HEOOXOAMMOCTH COOJIOAEHUS TMpaBUJl Oe30MacHOCTH NpHU
oOpalleHny ¢ XUMUYECKHMHU BEIIECTBAaMH B OBITY M peaslbHON )KU3HHU;

5) TpyA0BOTr0 BOCIUTAHUS:

MHTEpeC K MPAKTHUYECKOMY M3YUEHHIO Mpodeccuil u Tpyaa pa3iMyHOro poja, yBaKeHHe K TPYAY
U pe3ysibTaTaM TPYAOBOU JEATEIbHOCTH, B TOM UMCIIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX 3HAHUI 1O
XMMUH, OCO3HAaHHBIH BHIOOP MHIMBUAYaTbHOM TPACKTOPHHM MPOJOJDKEHHS OO0pa3oBaHHs C y4&TOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMMH, OOIIECTBEHHBIX HHTEPECOB M MOTpeOHOCTEH,



yCIEIHON Mpo(decCHOHANbHOW JEATENbHOCTH W Pa3BUTUS HEOOXOJUMBIX yMEHHH, TOTOBHOCTb
aJlanTHPOBAThCS B MPO(PECCHOHANTBHOM cpene;

6) IK0JI0THYECKOr0 BOCTIUTAHHUS:

HKOJIOTUYECKHU 1IE€€CO00pa3HOe OTHOMICHNE K PUPOIE KaK UCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE
e cymiecTBOBaHUs, MOHUMAHHUE IIEHHOCTH 370POBOTO M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXUYECKOMY 3J0POBbIO, OCO3HAaHUE LIEHHOCTU
COONIIONICHNS TIpaBHJI OE30IacCHOTO TMOBENEHHs MpH paboTe C BEIIECTBAMH, a TAaKKE B CHTYaIUsX,
YIPOXKAIOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, IOJIydaeMble NMPH H3YyYCHWW XHWMUH, JUISI peIIeHus 3aiad,
CBSA3aHHBIX C OKPYKArOUIEH NPUPOJAHOU CPEIOM, JUIS MOBBILEHUS YPOBHS JKOJIOTMYECKOM KYJIBTYPBI,
OCO3HAHHUS TJI00AJBHOTO XapakTepa SKOJIOTMYECKUX MpoOieM M MyTed MX pelIeHHs MOCPEICTBOM
METO/IOB XMMHH, HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS MM B IO3HABaTEJIbHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmeTampeaMETHBIX pE3YJNbTAaTOB BBIJIENSIOT 3HAauuMble JUid  (OPMHUPOBAHUS
MHPOBO33pEHHUS 00IIeHayYHbIe MOHATHS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTe3a, (haKT, cucTema, IMpolLecc,
SKCIEPUMEHT U JIpYroe.), KOTOpble HCMOJb3YIOTCSI B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX HpeaMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHUM U3 3THUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O 1IEIOCTHON HAydHOU
KapTUHE MHpa, M YHHUBEpcajbHble YyueOHble JeicTBUS (MO3HaBaTEIbHbIE, KOMMYHUKAaTHUBHBIE,
pErylaTUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOM e TENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3soBble 1ornvyeckue neicTBus:

YMEHHMS HCIOJIB30BAaTh MPUEMBI JOIMYECKOTO MBIIUICHUS NPU OCBOCHHH 3HAHUM: PacKpbIBATH
CMBICJI XUMUYECKUX MOHATUN (BBLACIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABJIMBATh B3aUMOCBA3b C
APYrUMH TOHATHSMHU), MCIOJB30BaTh MOHATUSA AN OOBSCHEHHUS OTAEIbHBIX (DAKTOB U SIBJICHHH,
BbIOMPATh OCHOBAHMSI M KPUTEPUHU JUI KJIACCU(PUKALIUNA XMMUUYECKHX BEIIECTB U XUMHUECKUX PEAKIIMM,
YCTaHaBJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTAMU HU3Y4YEHHUS, CTPOUTH JIOTMUYECKHE
paccyxJeHus (MHIyKTUBHBIE, e TyKTUBHBIE, 110 QHAJIOTUH), 1€/1aTh BBIBObI U 3aKIIIOUYEHUS;

YMEHUE MPUMEHATh B IpOLecCe IO03HAHMUA MOHATUS (IIPeIMETHblE U MeTalpeJMETHbIE),
CHUMBOJIMUECKHE (3HAKOBBIC) MOJEIHM, HCIOJb3yeMble B XHMHH, IpPeoOpa3oBbIBaTh ULIMPOKO
IPUMEHSEMbIE B XUMHUHM MOJEIbHbIE IPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XuMudeckas GpopMysa U ypaBHEHHE XUMHUECKOM pEakLuu — MpH PEeLIeHUH y4eOHO-TI03HABATEIIbHBIX
3a1a4, ¢ Y4€TOM 3THUX MOJCIBHBIX IPEACTABICHUN BBIABIATE M XAPAaKTEPU30BaTh CYILECTBEHHBIC
IIPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHMUYECKUX BEIIECTB M XMMUYECKUX PEAKLMH, BBIABIATH OOLIME
3aKOHOMEPHOCTH, IPUYMHHO-CIEIACTBEHHBIE CBS3M M IPOTHUBOPEYMs B M3y4aeMbIX IpoOLEccax U
SBJICHUSX.

ba3oBrble ncciienoBarebCKue 1eHCTBHA!

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOIPOCH B KA4ECTBE MHCTPYMEHTA IIO3HAHUsA, a TAaKXKE B
KayecTBE OCHOBBI JUII (OPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

npuoOpeTeHue OmblTa MO IUIAHUPOBAHUIO, OpraHU3alMd M MPOBEACHUIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJOM IpOliecca, CaMOCTOSITEIbHO HPOTHO3UPOBATh €ro
pe3yabTar, (opMynupoBaTh 000OLIEHMS M BBIBOJBI [0 pe3yabTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOJAETaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIU3MPOBATH U HHTEPIPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUAOB U
¢dopM TmpencTaBieHUs, MOJIY4aeMyl0 U3 PAa3HbIX HMCTOYHUKOB (HAY4YHO-TIOMYJISIpHas JUTeparypa



XHUMHYECKOTO COJACPIKAHMs, CIPABOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPUTHYECKH OICHUBATH
MIPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO HHPOPMAIIHUIO;

yYMEHUE TPUMEHSTHh pa3jIMyHble METOIbl M 3ampoChl MpU MOHMCKE U O0TOOpe MHPOpPMALUU U
COOTBCTCTBYHOIIMX JaHHBIX, HGO6XOI[I/IMLIX JJ11  BBIIIOJIHCHUS y‘IC6HBIX 1 IIO3HaBAaTCJIBbHBIX 3aJa4d
OTIpEeNEeNEHHOTO THIA, TPHOOpETeHHe OombiTa B O00JACTH  HCIOJB30BaHHUA HH(MOPMAIMOHHO-
KOMMYHHKATHBHBIX TGXHOJIOFI/II;'I, OBJIAICHUC Ky.]'[BTypOﬁ AKTUBHOT'O HCIIOJB30BaHUA PA3JIMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTHMAJIBHYIO (hOpMY IpeAcTaBiIeHUs HHPOPMALUU U
WLTIOCTPUPOBATh peIIaeMble 3aJadd HECIOXHBIMH CXEMaMH, AHarpaMMaMH, APYTHMMH (OopMamMu
rpaduk 1 UX KOMOWHAIMSMU;

YMEHHE HCHOJb30BaTh W aHAIM3UPOBAaTh B IMIpolecce YUeOHOH U HMCCIeI0BaTEIbCKON
ACATCIIBbHOCTHU I/IH(l)OpMaHI/II-O O BJIMAHUH HNPOMBIINIJICHHOCTH, CCJIBCKOI'O X034lcTBa U TPpaHCIIOPpTa Ha
COCTOSIHUE OKPY)KAOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCcAJIbHbIE yueOHbIE TelCTBHUS:

yMEHHUS 3a7aBaTh BOMPOCH! (B XOJe Auaiora W (MJM) AUCKYCCHUM) IO CYHIECTBY OOCYXKIaeMOu
TEMBI, q)OpMy.]'II/IpOBaTI) CBOM NPCIIOKCHUSA OTHOCUTCIIbHO BBIITOJTHCHHA HpCI[J'IO)KCHHOfI 3a1a4u,

YMCEHUA TOPCACTABIATE IMOJYUYCHHBIC PE3YIbTAThI O3HaBaTeILHOMN JACATCIIBHOCTU B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX; ACIATH IMPC3CHTAOUIO PE3YJIbTATOB BBINMOJIHCHUA XHUMHYCECKOTO SKCIICPUMCHTA
(JrabopaTopHOTO OIMBITA, JTA0OPATOPHOHW pPabOTHI TO HCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIIBHOH W
WCCIIEIOBATENILCKOM NIEATENFHOCTH TIPU PENICHHH BO3HUKAIOMIMX TPoOJIeM Ha OCHOBE y4éra OOIIMX
MHTEPECOB M COTJacoBaHWs NO3UIMHA (00CyXkAeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJUHAIMS COBMECTHBIX IEMCTBHI, ompeieNieHHe KPUTEPHUEB MO OIEHKE KauecTBa BBHINOJHEHHOU
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO OMNpENeNsiTh LEeNH JAEATEeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIHHOCTh, BHIOMpATh Hambolee
3¢ deKkTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, CAMOCTOSTENILHO COCTABIATh WU
KOPPEKTUPOBATh MPEI0KEHHBINA alTOPUTM ACHCTBUN MPU BBHIOJHEHUU 3a/IaHUM ¢ YIETOM MOTYYeHHS
HOBBIX 3HAHUH 00 WH3y4aeMbIX OOBEKTaX — BELIECTBAX M pEaKLUAX, OLIEHUBATh COOTBETCTBUE
MOJIyUEHHOTO pe3yibTaTa 3asBJICHHON LeNM, YMEHHE HCIOJIb30BaTh W AaHATU3UPOBATH KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJJaHUM.

MNPEIMETHBIE PE3YJIbTATHBI

B coctaBe mpeAMeTHBIX pPe3yJAbTATOB IO OCBOEHHIO  O0S3aTEIbHOTO  COJIEPKaHUs,
YCTaHOBJICHHOTO JIaHHOW (eepalibHON pabodeil mporpaMMon, BBIIEISIOT: OCBOCHHBIE 00yJarOIMMUCS
Hay4yHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI AeHCTBUH, crieluduIecKue s MPeIMETHONU 00macTu « XUMHUs»,
BUJIBI JICATEIBHOCTU IO TMOJYYEHHUIO HOBOTO 3HAHMS, €r0 HHTEpHpeTaluy, MNpeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3TUMYHBIX Y4€OHBIX U HOBBIX CHUTYAIIHSIX.

K xonmy oOy4yenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XUMHUECKUN HJIEMEHT,

MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH (OHOPOAHASI K HEOJHOPOIHAS), BaJICHTHOCTb,
OTHOCHUTEINIbHAsl aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs
Macca, MaccoBas J0JIsl XMMUYECKOTO JIEMEHTa B COCTMHEHUH, MOJIIPHBINA 00BEM, OKCHI,
KHCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATETLHOCTh, CTETIEHb OKUCIICHU I, XUMHYECKast
peaxius, KaaccuuKaIus peakiuii: peakiiuu COSAMHEHUS, PEaKIINH Pa3I0KEHUs, peakluu
3aMeIleHus], peaklui 0OMeHa, 9K30- U DHIOTEPMUYECKUE PEaKIIUH, TETIOBOM d(hdeKT
peaxiuu, SApo aTroma, SIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalb, panyc aToma,



XUMUYECKasl CBSI3b, MOJISIPHAS U HETOJISIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATUOH,
aHUOH, PaCTBOP, MaccoBasi J0JIs BeulecTBa (IIPOLIEHTHAs KOHIICHTPAIIKs) B pacTBOPE;

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN 1 IMPUMCHATH 3TU MMOHATHA
IIpH OITMCaHWK BCIICCTB U UX HpeBpameHI/Iﬁ;

WCII0JIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUTSI COCTaBJICHHS (JOPMYIT BEIIECTB U YPABHCHHIA
XUMHUUYECKUX PEAKIIMIL;

OTIPEIETATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, CTENIEHb OKUCIICHUS
AJICMEHTOB B OMHAPHBIX COCAMHCHUSX, IPUHAIIC)KHOCTD BEIIECTB K ONPEACIEHHOMY KIIACCy
COeIMHEHUH M0 popMysaM, BUJI XUMUYECKOM CBs3U (KOBAJICHTHASI M HOHHAS) B
HEOPraHUYECKUX COCAMHEHUSX;

packpsiBaTh cMmbica [lepronnueckoro 3akona [[. 1. MenneneeBa: 1eMOHCTPUPOBATH
IIOHUMAaHHEC HCpHOJIH‘-ICCKOfI 3aBHCHUMOCTHU CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX IOJIOKEHUS
B [lepnoauueckoii cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, TIOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY4YeHHs, 3aKOHa ABOTajipo;

OTHCHIBATh U XapaKTepu30BaTh TabanuHyto popmy Ilepruoanyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs moArpymmna (A-rpymnmna)» u «noOo4Has MoArpynmna
(b-rpymma)», manbie ¥ 00JIbLINE IEPUO]IBI, COOTHOCUTH 0003HAYEHHUSI, KOTOPBHIE UMEIOTCS B
tabmmmne «[lepuoanueckas cuctema xumuaeckux 3nemeHToB J1. V1. MenneneeBa» ¢
YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XUMUYECKUX IEMEHTOB (COCTaB U 3apsij
Apa, 00IIee YMCIIO NIEKTPOHOB U PACHPEAETICHUE UX 110 IEKTPOHHBIM CI0M);

KJIaccu(UIMPOBATh XUMHYECKHE IIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUIECCKUE
peakiuu (1Mo YUCIIy ¥ COCTaBYy yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEMIOBOMY 3P HEKTY);

XapaKTCPHU30BaATb (OHI/ICI)IBaTI)) 06H_[I/Ie XHMHUYECKHE CBOMCTBA BEICCTB Pa3JIMIHbIX KJIaCCOB,
IMOATBEPKAAaA OIIMCAaHNEC IPUMEPAMU MOJICKYJISAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOINX
XUMHNYCCKHUX peaKHHfI;

IIPpOrHO3HUpPOBATb CBOMCTBa BCIIECTB B 3aBUCHMMOCTH OT HX KQYECTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IIPOTCKAHUA XUMHYCCKHUX HpeBpaH_IeHI/Iﬁ B PAa3JIMYHBIX YCIOBHUAX,

BbIYUCIIAATE OTHOCUTCIIBHYKO MOJICKYJIIPHYIO 1 MOJIAIPHYIO MACChbI BECIICCTB, MACCOBYHO NOJIFO
XHUMHNYCCKOI'O 3JICEMCHTA I10 (1)0pMy.]'Ie COCAUHCHUA, MAaCCOBYHO NOJIKO BCIICCTBA B paCTBOPEC,
IIpOBOAUTDH paCLIéTBI IO YpaBHCHUIO XHUMHYCSCKOM pE€aKuuu;

IIPUMEHATH OCHOBHBIE ONI€PALlM MBICIUTENBHOMN AEATENBHOCTH — aHAIN3 U CUHTE3,
cpaBHeHHe, 0000IIeHre, CUCTEMATH3alHI0, KIacCU(UKALINIO, BHISIBICHUE IPUUYUHHO-
-CJIEZICTBEHHBIX CBSI3€ — JUI U3Y4YEHHUs CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIHH,
€CTECTBEHHO-HAyYHbIE METOIbI I03HAHUS — HA0II0JIeHNE, U3MEPEHHE, MOJIETUPOBaHHE,
9KCIEPUMEHT (peaJIbHbI U MBICIICHHBII);

CJIeZIOBaTh MpaBUJIaM IMOJIb30BaHUS XMMUUYECKON TIOCYI0N U TaOOPaTOPHBIM 000PyIOBaHHUEM,
a TaKk)Ke MpaBuJiaM OOpaIlleHus C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLHUSAMU TIO
BBITIOJTHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB I10 MOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOA U KUCIOPO/ia), MPUTOTOBICHHUIO PACTBOPOB C
ONPEAEIEHHON MacCOBOM JI0JIEN paCTBOPEHHOTO BELIECTBA, IJIAHUPOBATH U IPOBOIUTH



XUMUYECKHE IKCTIEPUMEHTHI 110 PacIiO3HABAaHHUIO PACTBOPOB LIEJIIOYEH M KHCIOT C TOMOIIBIO
WHAUKATOPOB (JakMyc, (heHOIPTaICHH, METUIIOPAHXK H APYTrHe).

K xoniy oOy4enust B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y OOyHAIOIINXCA YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYIIA,
WOH, KATHOH, aHUOH, ITPOCTOE BEILLIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCIEHMSI, XMMUYECKasl PEaKLMsl, XUMUYECKasl CBSI3b,
TETI0BOM 3PPEKT peakunu, MOJIb, MOJSIPHBI 00BEM, pacCTBOP, IEKTPOJIUTHI,
HERJIEKTPOJIUTBIL, ANEKTPOJIUTUYECKAS IUCCOIMALINS, PEAKIIMM HOHHOTO 0OMEHa, KaTajlu3arop,
XMMHUYECKOE paBHOBECHE, 00paTUMBbIe U HEOOPATUMBbIE PEAKIIUU, OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIE PEAKIINH, OKUCIUTEIh, BOCCTAHOBUTEb, OKUCIIEHUE U BOCCTAHOBJICHUE,
IO TpOTHsl, aM(POTEPHOCTh, XUMHUUECKAs CBA3b (KOBAJIEHTHAs, MOHHAS, METAJUTNYECKAs),
KpUCTAJIJIMYECKas peléTKa, KOppo3us METaJIJIOB, CIUIABbl, CKOPOCTh XUMHUYECKON PEaKIIUH,
npeaenbHo ponyctuMas konnenTpanus 111K BemecTsa;

HUIUTIOCTPUPOBATh B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHHN 1 MMPUMCHATH 3TU MMOHATHUA
IIpH OIMMCaHUU BEIICCTB U UX npeBpameHHﬁ;

HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTaBIICHUs ()OPMYJT BEIIECTB M YpaBHEHUI
XUMHUYECKUX PEaKIIHil;

OTIPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS! XUMHYECKUX 3JIEMEHTOB B COSTMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEIACIEHHOMY KJIACCy COCTMHEHUH TI0
dhopmynam, BUJI XUMHUYECKOH CBSI3HM (KOBAJICHTHAsI, IOHHAS, METAJUTMUECKasl) B
HEOPraHUYECKUX COCTMHCHUSX, 3apsi/l HOHA 110 XUMHUYECKOW (hopMyIie, XapaKTep Cpelibl B
BOJIHBIX pAaCTBOpaxX HEOPTraHMYECKHX COCAUHEHHA, THIT KPHCTAILTHIECKON PEIETKH
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici [lepuoanueckoro 3akona /. Y. MenzaeneeBa 1 1eMOHCTPUPOBATH €r0
MMOHMMAaHKe: OIUCHIBATh U XapaKTepru30BaTh Tabnuunyto popmy Ilepuoanueckoil cucteMsl
XMMHYECKUX JIEMEHTOB: pa3In4aTh NOHITUS «rJIaBHas Noarpymnmna (A-Tpyrna)y» u «rmodoyHas
noarpynna (b-rpynmna)», Mainelie u 60JbIIME IEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
HMMEIOTCS B MEPUOJNYECKOM TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aipa, 00IIee YHUCIIO IEKTPOHOB U pacIipe/ielieHIe
UX T10 3JIEKTPOHHBIM CII0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB
AJIEMEHTOB U X COCTUHEHHI B MpeiesaxX MalbIX EPHOJIOB U TJIABHBIX MOATPYIII C Y4ETOM
CTPOEHUS UX aTOMOB;

KJ1accu(UIMPOBATh XMMUYECKHE JIEMEHThI, HEOPraHUUECKUE BEIECTBA, XUMUYECKUE
peakuuu (10 YKCIy U COCTaBYy yYacTBYIOIIMX B pEaKIMH BELIECTB, 10 TEIIOBOMY 3 (deKTy,
110 U3MEHEHHIO CTENeHeN OKUCIICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTCpU30BaThb (OHI/ICBIBaTB) O6H_II/IG )51 cneun(pnqecxne XHMHUYECKHE CBOMCTBA MMPOCTBIX U
CJIOJKHBIX BCHICCTB, MOATBCPIKAAA OITMCAHUEC IIPUMEPAMU MOJICKYJIIAPHBIX 1 HOHHBIX
ypaBHeHPIfI COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

COCTaBJIATh YPAaBHCHUS BHCKTPOHHTHQCCKOIZ Jucconuanuu KucCJioT, HIeI04Yel u COHCf/'I, IIOJIHBIC
n COKpaH_IéHHLIe YpaBHCHUA pCaKI_II/Iﬁ HMOHHOTO O6MCHE[, YpPaBHCHUSA peaKHHﬁ,



HOZ[TBep)K[[aIOH_[I/IX CyIJ_[eCTBOBaHI/Ie I‘eHeTH‘-IeCKOﬁ CBA3U Me)KI[y BE€lICCTBAMU pa3J’II/I‘IHBIX
KJIACCOB;

PAaCKpBIBATh CYIHIHOCTb OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ MoCpcaACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O OanaHca 3THUX pCaKHHfI;

IIPOTHO3UPOBATH CBOMCTBaA BCIHICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BO3SMOXKXHOCTH
MMPOTCKAaHUA XUMHUYCCKUX HpCBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIIOBHAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIO
XMMMUYECKOTO 3JIEMEHTA 110 (hopMyJie COETUHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIiu;

coOroAaTh MpaBuila MOJIb30BAHUS XMMHUUECKOH NOCY10H 1 TaOOpaTOpHBIM 000pyI0BaHUEM, A
TaKKe MpaBmiia 0OpaIIeHHsl ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKITUSMH T10 BHITIOJTHEHUIO
71a00PaTOPHBIX XMMUYECKUX OIBITOB I10 MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MIPOBOJIUTH PEAKITNH, ITOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUI-, OPOMHI-, HOIUI-, KapOoHaT-, pocdaT-, CHIUKAT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI U3YYCHHBIX METAJUIOB,
MPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTraHUIECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIIMU MBICIUTEILHON S TEIFHOCTH — aHAJTU3 M CUHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEMAaTH3AIIHNIO, BBISBIICHHE IPUIHHHO -CIICICTBEHHBIX CBSI3CH —
TUTSL U3yYCHHST CBOMCTB BEIIECTB M XUMHYECKHUX PEaKIUil, €CTECTBEHHO-HAYyYHbBIE METOIbI
MO3HAHUS — HAOIOACHUE, M3MEPECHHE, MOACTHPOBAHUE, SKCIIEPUMEHT (peabHbIA 1
MBICJICHHBIH ).



TemaTH4eckoe NJIAHHPOBAHHE

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KIIACC
(2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMSI)

Ne | HasBanmue pasgeina OcHoBHOE conepxaHue OcHoBHbIE BH/IbI /1eSIT€IbHOCTH 00y4aIOIINXCs DJIeKTPOHHbIE Y4eOHO-
n/m | (Tembl), Kypca, MeTOoAu4YeCKHe MaTepraJlbl
YHCJI0 YACOB
Pa3nen 1. [lepBonavanbHbie XUuMU4eckue NOHATUA. (20 1)
1. | Xumus - Baxnas | [Ipenmer xumun. Ponab xumuu B | PackpbiBaTh CMBICI U3y4aeMbIX TOHSATHH. https://resh.edu.ru/subject/less
o0macTb JKU3HU YeJoBeKa. Xumus B | PackppIBaTh poJib XUMHUH B IPUPOJE U KU3HU on/1521/
€CTECTBO3HAHHUS U | CUCTEME HayK. YeJI0BeKa, €€ CBA3b C APYrUMH HayKaMu.
MPaKTHYECKON MeTo bl TO3HAHUS B XUMHUH. Paznuuath uncThie BelecTBa U CMECH;
NeSITeNIbHOCTH Tena u BemectBa. ®duznueckue | OJHOPOTHBIE U HEOJHOPOIHBIE CMECH.
YeoBeKa cBolicTBa BemecTB. ArperaTHoe | Pasnnuath Qu3nyeckue U XUMHUYECKUE SBICHUS.
(59) cocrtosiure  BemecTB.  Yucteie | OnpeaensTh NPU3HAKKM XUMUYECKUX PEAKIUN U

BEIIECTBA U CMECH.
CrocoObl  paszeneHusi cMecei.
Ousnyeckue W XUMHYECKHE
sBiaeHus. [Ipu3Haku W ycimoBus
MPOTEKAHUS XUMHYECKUX
peaKui.
3HaKOMCTBO c
0e30IIacHOCTH U
paboThl B
J1a00paToOpHH.
Jlemoncmpayuu:
1. JlaGoparopHoe

obopymoBaHue.

MpaBWIaMu
npruéMamMmu
XUMHYECKOH

2. Paznuunble BUaBI
XUMHUUYECKOM MOCYBI.

YCIIOBHS UX MMPOTEKAHUSI.

CrnenoBaTh MpaBwiiaM MOJIb30BAHUSA XUMHUUECKON
MOCYI0¥ M JTa0OPaTOPHBIM 000PYIOBAHHEM, A
TaKKe MpaBHJIaM 00paleHUsT ¢ XUMHUYECKUMH
BEIlle- CTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH TI0
BBITIOJTHCHHUIO TTPAKTHYECKUX paboT.

[InanupoBaTh U MPOBOANTH XUMHYECKHI
AKCIIEPUMEHT T10 U3YYCHHUIO U OTIUCAHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOO0B
paszielicHUs] CMecell BEIeCTB.

Hcnonb30Bath MpH BHINOJHEHUU YU€OHBIX 3aJaHU I
U B IIPOIIECCE MCCIICIOBATEIBCKOM JACSITEIIBHOCTH
Hay4YHO-MOMYJISPHYIO JINTEPATYPy XUMHYECKOTO
COJIepKaHus, CIIPaBOYHbIE MAaTE€pHUabl, PECYPCHI
HNurepHera.

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIC
OTBETHI C ONOPOH Ha MHPOPMAITUIO U3 yUEOHHUKA U



https://resh.edu.ru/subject/lesson/1521/
https://resh.edu.ru/subject/lesson/1521/

3. OOpas3isl BeUecTs.

4. CriocoOslI pa3aeneHust
cMmeceii (punpTpoBanue,
BBINIAPUBAHUE, TUCTHIUISAIMSL,
xpomarorpadus).

Jlabopamopuvie onvimei:
Onucanne (PU3NYECKUX CBOMCTB
BemiecTB. Paszgenenue cmecu ¢
TTOMOIITBFO MarHmra.
Ipakxmuueckue pabomol:

MNe [. TlpaBuna paboThl B
ab0paTOPUH B MPUEMBI
oOpailieHus ¢ J1abopaTOPHBIM
000pyTIOBaHHUEM.

Ne 2. Pazmenenue cmeceil (Ha
MPUMEPE OYUCTKH TOBAPEHHOMU
COJIN)

CIIPaBOYHBIX MAaTEPHUAIIOB, IPAMOTHO HMCIIOJIb30BATh
W3Y4YCHHBINM MOHATUMHBIN armapaT Kypca XMMUu

BemectBa

1 XUMHUYECKHE
peaKiuu
(1549)

ATOMBI u MOJIEKYJIBI.
XUMHAYEeCcKUe DJIEMEHTHL. 3HaKH
(CUMBOJIBI) XUMHUYECKUX
aneMeHTOB. [IpocThie U CllOKHBIC
BEIIIECTBA. ATtoMHO-
MOJIEKYJIIPHOE yUEHHE.

XuMuueckas dbopmyna.
BanentHocts aTOMOB

XHUMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCILICCTB.
OtHocuTenbHAs aTOMHAs Macca.
OtHocuTenbHAs MOJICKYJIIpHaA
Macca. MaccoBas J0JIA
XUMHUYCCKOT'O QJICMCHTA B
COCAMHCHUMU. duznueckue u

[TpuMeHSTh €CTECTBEHHO-HAYIHBIE METOTBI
MOo3HaHMs (B TOM YHCIIe HAOI0ICHUE,
MOJICIMPOBaHKE, IKCIIEPUMEHT) U OCHOBHEBIC
OTIepaIiy MBICIIUTEILHON JEITEITbHOCTH
(cpaBHeHUe, KIaccupUKAIUS) A1 U3YyUSHUS
BEIIECTB M XUMHUYCCKHX PEaKIIHA.

PackpbIBaTh CMBICIT H3y4aeMbIX ITOHATHIA U
3aKOHOB M IPUMEHSTH 3TH MOHSTHUS PU OMHCAHUU
CBOWCTB BEILECTB U UX MIPEBPAILCHHA.

Paznuuath Gu3ndeckue U XMMUYECKUE SBICHUS,
OOBSACHATH UX CYITHOCTh C TOYKU 3PEHUS
ATOMHO-MOJIEKYSIPHOTO YUEHHUSI.

OnpenensTh NPU3HAKH XUMHYECKUX PEaKIUi,
YCIOBUS UX MPOTEKAHUS.

OOBACHATH CYITHOCTh (PUIUIECKUX U XUMUYIECKUX

https://resh.edu.ru/subject/less
on/1522/
https://resh.edu.ru/subject/less
0n/1486/Touku
https://resh.edu.ru/subject/less
on/1485/
https://resh.edu.ru/subject/less
on/1487/
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XUMMUYECKUE SBICHUS.
Xumnueckas peakuusd. [Ipusnaku
u yCII0BUS IIPOTEKaHUs
XUMHUYECKUX peaKuum.
XHWMHUYECKUE YPABHECHHUS.

Tunbel  XUMHUYECKUX  pEAKLMMI
(coenuHeHwus, pa3oKeHus,
3aMmelleHus, oOmeHa). 3akoH
COXPAHEHHUS MacChl BEILIECTB.

M. B. JIoOMOHOCOB -y4€HBIN-
SHITUKIIOTICIUCT.
Jlemoncmpayuu:
duznveckue SIBJICHUS

(pacTupanue caxapa B CTYIIKE,
KHIICHUEC WU KOHACHCAIUA BOIAbI U

T. 1.).

XUMHUYECKUE SBJICHUS (TOpeHue
CBEUH, pasJioKCHHWEe  caxapa,
B3aMOJEICTBUE CepHOI
KHCIIOTBI C XJIOpHJAOM Oapwus,
pasyioxKeHue THUIPOKCHIA
menu(ll), B3anMOIEHCTBUE

JKene3a ¢ Cepoi, B3auMOJEICTBIE
xKeylesa € pacTBOPOM  COJH
meau(I1)).

OnbIT, WUTIOCTPUPYIOIINA 3aKOH
COXPaHEHHUS MAaCCHI.
Jlabopamopuvie onvimai:
[Ipumepbl Qu3MYECKUX SBICHHIMA
(TUTaBICHUE BOCKA, TasHUE JIbJA).
IIpuMepsl XMMHUYECKUX SBICHUU

(mpokanuBaHue MEHOMU
IIPOBOJIOKH, B3aMMO/ICVICTBUE
Mella C KUCIOoToH). Monenu

SIBJICHUH C TOYKHU 3PEHMSI aTOMHO-MOJIEKYIISIPHOTO
yUEHHUS.

KnaccupummpoBaTs XuMHyecKre peakuuu (1o
YHCIly U COCTaBy PEarupyrolux u o0pa3yromuxcs
BEILIECTB).

CocraBisath GopMyITbl OMHAPHBIX BEIIECTB I10
BaJICHTHOCTH U OIPEJEIIATH BaJIECHTHOCTH 110
dbopmynam BEIECTB.

PaccraBasaTs k03¢ pULIMEHTHI B ypaBHEHUAX
XUMHUYECKUX PEAKIIUH.

CnenoBath mpaBuiaM MOJb30BaHUS XUMUYECKOU
MoCcy1o¥ 1 1ab0paTopHBIM 00OpPYIOBaHUEM, a
TaK)Ke IpaBUjiaM 0OpaleHus C BELECTBAaMU B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBIOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB.
Hcnonb30Bath MpH BHINOJHEHUU YU€OHBIX 3adaHUI
U B IIPOIIECCE UCCIEeI0BATENIbCKON AESITETbHOCTH
HAyYHO-TOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepPUAIIbI, PECYPChI
Nurepuera.

BricTpauBath pa3BépHyThIe TUCEMEHHBIE U YCTHBIE
OTBETHI C ONOPO Ha MHPOPMAIUIO U3 yYeOHUKA U
CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO UCIIOJIb30BAThH
M3YYCHHBIN NOHATUUHBIA anmapaT Kypca XUMUU




aTOMOB U MOJIEKYJIL.
Buviuucnenus.
° OTHOCHTCIBbHOMU
MOJIEKYJISIPHOM MacCChl
BCIIIECTB;

® MAaCCOBOM JIOJIH XUMHUYECKOI'O
areMeHTa 1o opmyie
COCANHCHUSA

Pa3nen 2. BaxkuHelilue npeacraBuTe 1 Heopranudeckux Bemects (30 1)

Bo3znyx.
Kucnopon.
ITousarue 00 oxkcumax

(5 4)

Bo3ayx - cmech razom. CocraB
Bo3ayxa. Kucnopon - snemMeHT u

npocroe  BemecTtBo. O30H -
AJUTOTPOIIHAA MoaupuKanus
KHUCJI0OpPO/Ia. Haxoxnenue
KHCIIOpoJa B IpUpoe,
¢u3nyeckue U XUMHYECKHE

CBOMCTBa (peakuuu OKHUCIICHHUS,
TOpEHHUe). YcnoBust
BO3HMKHOBEHUS M MPEKpaIleHUs
ropenus. [lonsitue 06 okcugax.
CriocoObl TONTy4eHHs] KHUCIOpo/ia
B nabopaTopun u
mpoMblIieHHOCTH. [IpumeHeHue
KHCIIOpO/Ia. Kpyrosopor
KHCIIOpO/ia B IPUPOJIE.

TennoBoit 3pdexT XuMuveckoi
peaxiuu, MOHSTHE 0
TEPMOXHUMHUYECKOM  YpaBHEHHH,
9K30- U DHIOTEPMUYECKUX
peaKIusx.
Tonnuso

(HepTH, yroip W

PackpbiBaTh CMBICT N3y4aeMbIX HOHATHI U
TIPUMEHSTH 3TH TTOHSATHUS TTPU ONMCAHUH CBOMCTB
BEILECTB U UX IPEBPALLECHUH .

XapakTepu3oBaTh (OIMUCHIBATH) COCTAB BO3/IyXa,
buznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOPO/a,
CHOCOOBI ero MoJy4YeHUs, IPUMEHEHHUE U 3HaUCHHE
B IIPUPOJIE U )KU3HU YEIIOBEKA .

CpaBHMBATh peaklMy TOPEHUS U MEIJIEHHOTO
OKHCIICHUS.

Cobupats mpubOpsI IS MOJIYYEHUs KUCIOpOo1a
(BBITECHEHHEM BOJIBI M BO3/IYXA).

Pacnio3zHaBath ONBITHBIM ITYTEM KHUCIOPOJ.
Hcnonb30BaTh XMMUYECKYHO CUMBOJIMKY IS
coctaBiieHus: GopMyJ BEIIECTB, MOJIEKYIISPHBIX
YpaBHEHUN XUMUYECKUX PEAKILIMI C ydacTHEM
KHUCIIOPO/JIa.

OOBACHATD CYIIHOCTH SKOJOTMUECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM BO3/yXa.

CrnenoBath mpaBuiiaM 0€30MacHOM paObOTHI B
1ab0paTopuu MPH UCIIOJIB30BAHUN XUMHUYECKOMN
MOCY/IbI M 000pYIOBAHUS, a TAKXKE TpaBUIaM
o0pallleHHs ¢ TOPIOUUMU BEIIECTBAMHU B OBITY.

https://resh.edu.ru/subject/less
on/2447]/
https://resh.edu.ru/subject/less
on/2446/
https://resh.edu.ru/subject/less
on/2446/
https://resh.edu.ru/subject/less
on/2063/
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METaH). 3arps3HEHUE BO3/yXa,
CrocoObl €ro MperoTBpAILCHHS.
Ycunenue IIAPHUKOBOIO
addekra, pa3pyieHHe 030HOBOTO
CII0S1.

Jlemoncmpayuu:
BzaumopnetictBue docdopa, ceps

U JKejmesa € KUCJIOPOJOM
(BO3MOXHO HCIIOJIH30BaHUE
BHJICOOTIBITOB).

Onpenenenue COJIepKaHUs
KHCIIOPO/1a B BO3IyXE.

OnbITHI, JEMOHCTPUPYIOIINE
YCIIOBUS ~ BO3HUKHOBEHHUS M
MpEKpaIeHus: TOPESHHUS.
Jlabopamopnwiii onvim:
O3nakomieHue ¢  oOpaznamu
OKCHJIOB.

Ilpakmuueckas paboma Ne3:
[Tony4yenue " cobupanue
KHCIIOpOa, u3y4eHue ero
CBOWCTB.

Buviuucnenus:

MOJ'IGKy.]'IS[pHOfI MacCcChbl KUCJIOpOoaa
¥ 030HA Ha OCHOBAaHWH aTOMHOM
MacCChbl XUMHYCCKOI'O 3JICMCHTA.

[ImaHupoBaTh U OCYIIECTBIIATH HA IIPAKTUKE
XUMUYECKUE IKCIIEPUMEHTBHI, IIPOBOIUTH
HAOJIIOJICHM S, JIe1aTh BBIBOBI IO Pe3yIbTaTaM
JKCIIEPUMEHTA.

VYdacTBOBaTh B COBMECTHOM paboTe B TpyImIIe.
Hcnons30Bath npu BHITIOJHEHUH YU€OHBIX 3a/1aHU I
U B IIPOLIECCE UCCIIE0BATENBCKOM ACATEIIBHOCTH
Hay4HO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO
COJIEpKaHUs, CIIPAaBOYHBIE MAaTEPUAIbI, PECYPCHI
HutepHera.

BricTpanBarh pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha MHPOPMAIUIO U3 yUEeOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO MCHOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN amnmapar Kypca XUMHAH

Bonopon. Ilousitue o
KHCJIOTaX U COJIAX

(54)

BO,Z[OpOI[ — OJJICMCHT M IIPOCTOC

BEIIECTBO. Haxoxaenne B
MIPUPO/IE, buznveckue u
XUMHYECKUE CBOICTBa (Ha
npuMepe  B3aUMOJCUCTBUS €
HeMeTaJlaMu u OKCHIaMU
METaJIJIOB), MIPUMEHEHUE,

crnocoObl NOJTYYEHHUS.

PackpbiBaTh  CMBICT HW3y4aeMbIX TOHATHH U
NPUMEHSTh ITH TIOHSATHS NPU OMUCAHUU CBOWCTB
BEIICCTB M UX MPEBPAICHUH.

Xapaktepu3oBaTh (ONHUCBHIBaTh) (U3UYCCKUE H
XMMHYECKHE CBOWCTBA BOJOPOJA, CHOCOOBI €ro
MOJIy4YeHUs], IPUMEHEHHUE.

Cobupats mpubop A7 TOTYyISHHS BOJIOPOA.
Hcnonb3oBaTh  XMMHUYECKYI) CHUMBOJIMKY  JIJIst

https://resh.edu.ru/subject/less
on/3119/
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ITonsaTue o KMCIOTax U COJISIX.
Jlemoncmpayuu:

[lomy4yenue, cobupanue u
pacro3HaBaHUE BOJIOPO/IA.
I'openne Bogopoaa.
Bzaumoneiictrue
okcugom meau(ll).

BOJIOpO/Ia C

cocTaBieHUs (OPMYNT BELIECTB, MOJEKYISIPHBIX
YpPaBHEHUN XHMHMYECKUX PEaKUUH C ydacTUEM
BOZOPOJA.

CnenmoBarp mpaBmiaMm Oe3omacHOW pabOTHI B
1abopaTopuy MpH HCIOJIB30BAHUM XUMHYECKOMN
nocyasl M 00OpYZOBaHHS, a TakKe IpaBUIaM
o0pallleHUs C TOPIOUYMMU BELIECTBAMU B OBITY.

Ilpakmuueckas paboma Ne4: ILtanupoBaTh ¥ OCYIIECTBJIATH Ha MPAKTUKE

[Tony4yenue u coOupaHue | XUMUYECKHE JKCIIEpUMEHTHI, IIPOBOJIUTH

BOJIOPO/Ia, U3y4YeHHE €ro | HaOJIIOJICHNs, JIeNaTh BBIBOJBI 10 pe3yJabTaTaM

CBOWCTB. SKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHON paboTe B IpyIiie

KonnuecTBeHHbIC KonmnuectBo BemectBa. Mok, | PackpbiBaTh  cMbic  uW3ydaeMbix moHsTHE —w | https://resh.edu.ru/subject/less
OTHOIIICHHS B XUMHUH | MoJsipHas Macca. 3aKOH | IPUMEHATh O3TH TOHATHS, a TaKkKe u3ydeHHble | 0N/2063/
(4 9) ABorazipo. MousipHblii  00bEM | 3aKOHBI U TEOPHUH JUISI pEIICHUS pacu€THBIX 3aa4.

ra3oB. Pacuérel mo xumudeckuMm | Beraucisarhb MOJIIPHYIO Maccy  BEIIECTB;

yYpaBHECHHUSIM. KOJIMYECTBO  BEIIeCTBa, O0O0BEM Trasza, wmaccy

Hemoncmpayusi: BEIIECTBA;

OO0pas1pl BemecTB Koym4ecTBOM | [IpoBONTE pacdEThl O ypaBHEHHSIM XUMHUYECKUX

1 Monb. peakmuii: KoJIMuecTBa, 00bEMa, MacChl BEIIECTBA

Buiuucnenus: 0 W3BECTHOMY KOJIMYECTBY, 0O0BEMY, Macce

*Maccbl, 00BEMa, KOJMYECTBA | PEareHTOB WM MPOJAYKTOB PEAKIIHH.

BElleCTBA [0 €ro HW3BECTHOMY | BricTpamBaTh pa3BEPHYTHIC MMCHMEHHBIC U YCTHBIC

KOJIMYECTBY, Macce Wi 00bEMY; | OTBETHI C OMOPOH Ha MH(OPMAIMIO U3 y4eOHUKA U

*Macchl BellecTBa, 00bEMa rasa | ClpaBOYHBIX MaTEpPHAJIOB, TPAMOTHO HCIOJIb30BaTh

110 YPaBHEHUIO PEAKIIUU W3yUYCHHBIN MOHATUHWHBIN ammapar Kypca XMMHU
Bona. PactBopbl. | ®u3nveckue CBOICTBa  BOJBI. | PackpbiBaTh CMBICI N3y4aeMbIX TIOHSATHI U https://resh.edu.ru/subject/less
[Tonstue 00 | AHalIM3 W CHHTE€3 — METOJbI | IPUMEHSATH ATH MOHITHS TIPH ONTUCAHUK CBOMCTB on/2062/
OCHOBaHUsAX. (5 ) W3YUYEHHS COCTaBa BOJIBI. BEIICCTB M UX MPEBPaILCHUH. https://resh.edu.ru/subject/less

XHWMHYECKHE CBOWCTBA  BOJBI | XapaKTepu30BaTh (HU3NUCCKUE U XUMHUYCCKUE on/2442/

(peakuuu C MeTaJJlaMH, | CBOMCTBA BOJIBI, €€ POJIb KaK PACTBOPHUTENS B

OKCUJaMHU METaJJIOB U | IPUPOJIHBIX TpOIEccax.

HEMETAJIJIOB). CocTaBisTh ypaBHEHUSI XUMHUYECKUX PEaKInil ¢

CocraB ocHoBanHuii. [lousrtue 06

yY4aCTHUECM BOJBI.
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HUHIUKATOpax.
Bona Kak pacTBOPHUTEIIb.
PactBopsI. PactBopumocTs

BEIIECTB B BOJIE.

HacpllieHHble M HEHACBIILIEHHBIE
pacTBOPBIL. MaccoBas  noJist
BEILECTBA B PaCTBOPE.

Ponpe pactBopoB B mpupone u B
JKU3HU 4esoBeka. Kpyrosoport
BOJBl B MpHpoJe. 3arpsi3HEHHE
npupoaHbix BoA. OxpaHa u
OUYHCTKA MIPUPOJIHBIX BO/I.

Jlemoncmpayuu:
DJIEKTPOJIN3 BOJbI;, CUHTE3 BO/IbI;
B3aMOJEHCTBUE BOJIBI c

metamiamu (Na, Ca) (Bo3MOXKHO
HCIOJIb30BaHNE
BHJICOMATEPHAJIOB).

PacTBOpeHue BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.
HccnenoBanue pacTBOPOB KUCIOT

U I[eno4ye ¢ MOMOIIBIO
WHMKATOPOB.

Ilpakmuueckas paboma Ne 5:
[IpuroToBiieHue pacTBOPOB C

omnpeneéHHON MaccoBOM joJei
pacTBOPEHHOTO BEIIECTBA.
Buviuucnenus:

— C HCHOJB30BAaHHUEM TOHITHS
«MaccoBas JIOJII BellecTBa B
pacTBope»

OOBACHATDH CYLIHOCTb 3KOJOIMUECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM NPUPOAHBIX BOJ,
CIOCOOBI OUMCTKHU BOJIBI OT IPUMECEH, MEPHI 110
OXpaHe BOJ| OT 3arps3HEHHUS.

[1nanupoBaTh 1 OCYIIECTBIIATH HA IPAKTHKE
XUMUYECKHE IKCTIEPUMEHTHI, TPOBOIUTH
HAOJII0JICHYS], JIe1aTh BHIBO/IBI IO Pe3y/bTaTaM
JKCIIEPUMEHTA.

CrnenoBath npaBuiaM 6€30macHOM padOTHI B
71a00paToOpUU MPU UCIIOJIB30BAHUN XUMHUUYECKOMN
MOCY/IbI U 00OPYIOBAHUSL.

[IpoBOANTH BRIUKCIECHUS C TPUMEHEHUEM TTOHSTHUS
«MaccoBasi J0JIsl BEIECTBAa B PaCTBOPE».
Hcnonb30BaTh MpH BHIOJHEHUH YU€OHBIX 3aJaHUM
U B IIPOLIECCE HCCIIEA0BATENbCKON e TEIbHOCTH
Hay4YHO-TIONMYJISIPHYIO JIUTEPATyPy XMMHUECKOTO
COJIep’KaHus, CIIPaBOYHbIE MaTEpPUAIIbI, PECYPChI
Nurepuera

BricTpauBath pa3BépHyThie TUCEMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH HA MH(POPMAITHIO U3 YIeOHUKA 1
CIPAaBOYHBIX MaT€pPUAJIOB, TPAMOTHO HUCIIOJIb30BATh
M3YYCHHBIN NOHATUUHBIN anmapaT Kypca XUMUU

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHUN

Knaccudukarus
HEOPraHMYECKUX COSAMHECHU.
Oxcuapl: cocTaB, KiaccupuKanus

KnaccupunuposaTs n3yuaemble BEIIECTBA 110
COCTaBYy U CBOWCTBaM.
CoctaBnsiTh (HOpMyNbl OKCHAOB, KUCIIOT,

https://resh.edu.ru/subject/less
on/2445/
https://resh.edu.ru/subject/less
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(11 1)

(ocHOBHBIE, KUCJIOTHBIE,
amQoTepHbIe,
HecoJieoOpa3yroIue),
HOMEHKJIaTypa (MeXIyHapoaHas
U TPUBHAJIbHAS).

[Tonyyenue n xumMmu4eckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCUJIOB.
OcHOBaHUS: COCTaB,
KJ1acCU(pUKaus, HOMEHKJIaTypa
(MexTyHapoHas 1
TpUBHUANIbHAS), PU3NYECKUE U
XUMHAYECKHE CBOMCTBA, CIIOCOOLI
nony4deHus. Knuemotsl: cocras,
Kiaccuukaiys, HOMEHKJIATypa,
(u3HYeCcCKre U XUMUICCKHE
CBOWCTBA, CITOCOOBI TIOJTyYEHUS.
Psit akTUBHOCTH METaIOB.
Comnu (cpemnue): HOMEHKIIATYpa,
CrocoObI TIOJTyYeHUS,
B3aMOJICHICTBUE COJICH C
MeTaJllaMH, KUCJIOTaMH,
IeJI0YaMHU U COJISIMU.
I'enetnueckas CBs3b MEKIY
KJIJacCaMH HEOPraHUYeCKUX
COECIUHEHU.

Jemoncmpayuu:

OO6pa31bl HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB.
BsaumoneiictBue pactopa
CEpHOM KUCIIOTHI C OKCHJIOM
memu(l1).

Peakuus HeliTpanuzanuu.
BriTecHeHHe 0THOTO MeTallIa

OCHOBAHMUH, COJEH U HA3BIBATh UX IIO
MEXYHapOJAHOM HOMEHKIIATYpE .
[Iporao3upoBark CBOKCTBA BEIIECTB HA OCHOBE
00X XUMHYECKUX CBOMCTB M3YYCHHBIX
KJIACCOB/TPYIII BEIICCTB, K KOTOPHIM OHU
OTHOCSITCS .

CocTaBiiITh MOJIEKYJIIPHBIEC YPABHEHUS PEAKIINM,
WJUTIOCTPUPYIOIIUX XUMUYECKHUE CBOMCTBA U
CrocoObI MOJTyYEHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, & TAKXKE MOATBEPIKIAIOIINX
TEHETUYECKYIO B3aUMOCBSI3b MEXIY HUMHU.
[Tpou3BOIUTH BEIYUCIICHHS 110 YPABHCHUSIM
XUMHYECKUX PEAKIIUH.

[InanupoBaTh M OCYIIECTBIISITH HA TIPAKTUKE
XHUMHYECKHE IKCIIEPUMEHTHI, IIPOBOTUTH
HaOIIOZICHUS, JeJIaTh BBIBOJIBI TIO PE3YJIbTaTaM
JKCIIEPUMEHTA.

CrnenoBath npaBujamM 06€30TacHOM pabOTHI B
1a00paTopuu MPH UCIIOJIB30BAHUU XUMHUUYECKOM
MOCY/IbI U 00OPYIOBAHUSI.

Hcrons30BaTh NMpH BHITIOJHEHUH YU€OHBIX 3a1aHU I
U B IIPOIIECCE UCCIIEI0BATENBCKOM eI TeNbHOCTH
HAyYHO-MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepUAJIbl, PECYPChI
Nurepuera.

BricTpauBath pa3BépHyThIe MUCEMEHHBIE U YCTHBIC
OTBETHI C ONOPOI Ha MHGOPMAIUIO U3 yYEOHUKA U
CIPAaBOYHBIX MaT€pPUAIIOB, TPAMOTHO HUCIIOJIb30BAThH
M3Y4YEHHBIN NOHATUIHBIN anmapaT Kypca XUMUu

on/2443/
https://resh.edu.ru/subject/less
on/2055/
https://resh.edu.ru/subject/less
on/3120/
https://resh.edu.ru/subject/less
on/3120/
https://resh.edu.ru/subject/less
on/2054/
https://resh.edu.ru/subject/less
on/2441/
https://resh.edu.ru/subject/less
on/2440/
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JIPYTUM U3 pacTBOpa COJH.
Jlabopamopnvie onvimoi:
B3anmopeicTBre KUCIOT ¢
Mertaiuiamu. [lomydenne
HEpPACTBOPUMBIX OCHOBAHUU.
B3aumopeiicterue
HEPACTBOPUMBIX OCHOBAHUU C
KHCJIOTaMHU.

Paznoxenue runpokcuaa
meu(1l) mpu HarpeBaHuM.
Ilpakmuueckas paboma Ne6:
Pemenne skcniepuMeHTATBHBIX
3a1a4 o teme « OCHOBHEBIE
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUN.

Buiuucnenus:

10 YPaBHEHUSM XUMHYECKUX
peaknui

Pasznen 3. llepuoauueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 31eMenToB /. U. MenaeseeBa. CtpoeHue aTroMmoB. XUMUYECKAs
cBs3b. OKUCIANTEILHO-BOCCTAHOBUTE/IbHbIE PeaKIMu

(15 ).

[Tepuoauueckuit
3aKOH U
[Tepuoanueckas
CHCTEeMa XMMHYECKHX
anemeHToB /[l. W.
Menneneesa.
Crpoenue atoma (7 9)

[TepBrie MOTBITKH
KJaccupuKauu XUMHUYECKUX
anemeHToB. [loHAaTHE O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHbIE
U LIEJIOYHO3EMEIbHbBIE METALIbI,
raJIoreHbl, UHEPTHBIE T'a3bl).

DneMeHThI, KOTOpble 00pa3yroT
am(poTepHbIe OKCH/IBI u
ruapokeuabl.  Ilepuogmueckuit
3akoH U [lepnonnueckas cucrema
XUMHu4eckux sneMmentoB . U.
MenneneeBa. [lepuonsl, rpymnsl,
noarpynmnsl. OU3NYECKUN CMBICIT

PackpbiBaTh CMBICI IEPUOIUIECKOTO 3aKOHA.
[Tonnmats cyiecTBOBaHHE MEPUOTUYECKOM
3aBUCHUMOCTHU CBOMCTB XMMHYECKHUX 2JIEMEHTOB
(M3MeHeHue paguycoB aTOMOB U
ANEKTPOOTPUIIATEILHOCTH) M UX COSMHEHHM OT
MOJIO’KEHUS B IEPUOAMYECKOM CCTEME U CTPOCHUS
aToMma.

VYcraHaBiuBaTh CBA3b MEXKAY MOJIOKEHUEM
JJIEMEHTa B MEPUOJNUECKOI cHCTeMe U CTPOCHUEM
ero atoma (cocTaB U 3apsij Aapa, o0IIee YUCIo
3JIEKTPOHOB M paCHpeAesIEHUE UX MO 3JIEKTPOHHBIM
CJOSIM).

[Iporo3upoBare XapakTep U3MEHEHHsI CBOMCTB

https://resh.edu.ru/subject/less
on/2053/
https://resh.edu.ru/subject/less
on/2051/
https://resh.edu.ru/subject/less
on/2050/
https://resh.edu.ru/subject/less
on/2049/
https://resh.edu.ru/subject/less
on/2439/
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MIOPSIIKOBOTO HOMEpPA 3JIEMEHTA,
HOMEPOB IEPUO/Ia U TPYIIILL.

CtpoeHue  aToMoB. CocraB
aTOMHBIX aaep. N3otomsl.
ONEKTPOHBI. Crpoenue
AIIEKTPOHHBIX 000JIOYEK aTOMOB
MEPBBIX 20 XUMHYECKUX
JJIEMEHTOB [Tepnoanueckoit
cuctemsl JI. 1. Menpeneena.

XapakTepucTuka  XMUMHUYECKOIO
3JIEMEHTA MO €ro IMOJIOKEHUIO B
[Tepmognueckoit cucreme JI.U.

Menneneena.
3Ha4yeHue [Tepunoanueckoro
3aKOHA 51 [Tepnoanueckoit

CUCTEMBI XUMHYCCKUX DJICMCHTOB
JJId Pa3sBUTHUA HAYKU U IPAKTHKH.

. . MenngeneeB — y4€HBIH,
MeIaror U TpaKJaHuH.
Jlemoncmpayuu:
KopoTtkonepuoanas u
JUTHHHOTICPUO THAS dhopmbl
[Tepuoauueckoit CUCTEMBI
xuMudeckux sjaementoB [ U.
Meunneneesa.

O3HakoMjieHHE C  OOpa3namu
METaJJIOB U HEMETAJIJIOB.
Jlabopamopuwiii onvim:
B3aumonencreue TUJIPOKCHUIA
IIMHKAa C pacTBOpaMHu KHUCIOT U
meao4en

3JIEMEHTOB M UX COECUHEHUH IO rpylnam u
nepuojaM [lepronueckoi CUCTEMBIL.
XapaxkTepru3oBaTb XMMHUUECKHUE JIEMEH- Thl IIEPBBIX
TPEX MEPUOIOB, KaJHUs,

KaJIbLUs 0 UX M0JI0keHUIo B [lepuonnueckoit
cucreme 1. 1. MeHnnieneena.

CrnenoBatp mpaBuiiaM 0e301acHOi paboThI B
71a00paToOpUU MPU UCIIOJIB30BAHUN XUMHUYECKOMN
MOCY/IbI U 00OPYIOBAHUSL.

BricTpanBath pa3BEpHyThle TUCBMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha MHPOPMALIMIO U3 YUEOHHKA U
CIPaBOYHBIX MaT€pPUAJIOB, TPAMOTHO HUCIIOJIb30BATh
W3y4YEHHBIN NOHATUIHBIN anmapaT Kypca XUMUU.
Hcnonb30BaTh MpH BHIOJHEHUH YU€OHBIX 3aJaHUM
TEKCThl yueOHUKa, CIIPaBOYHbIE MaTepUaIbl
(ITepnoanueckyro cucTeMy XUMUYECKHX
anemenToB JI. 1. MenneneeBa, Tabnuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH B
BO/JIE, AIIEKTPOXUMHUUECKUN Pl HAPSHDKEHUN
METaJIIOB).

Hcrons30BaTh NMpH BHITIOJHEHUH YU€OHBIX 3a1aHU I
U B [IPOLIECCE MCCIIE0BATENBCKOM AESITEIIBHOCTU
Hay4HO-NOMYJISIPHYIO JINTEPATYPy XUMHYECKOTO
COJIepXKaHUs, CIIPAaBOYHbIE MAaTE€PHUAJIbI, PECYPCHI
Nurepuera

XuMu4yeckas
OKHUCIIUTEILHO-
BOCCTAHOBUTELHEIE

CBA3b.

aﬂeKTpOOTpI/IL[aTCHLHOCTB
AaTOMOB XMMHYCCKHX 3JICMCHTOB.
XuMHu4decKas CBA3b (I/IOHHaH,

PaCKpHBaTL CMBICJT U3YHaCMBIX MMOHATHH.
OHpe)leJ'ISITB BUJ XMMHYECKOH CBSA3HU B COCAUHECHUHU
OHpe)leJ'ISITB CTCIICHb OKHUCJICHUA XUMHUYCCKOI'O

https://resh.edu.ru/subject/less
on/2439/
https://resh.edu.ru/subject/less
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peakuuu KOBaJICHTHAs NOJISIpHAs U | 3JIeMEHTa 10 (GOpPMYJIE eT0 COSTUHEHHUS. on/2048/
(8 ) KOBaJICHTHASI HETIOJISIPHAS ). Omnpenensath 3IeMeHT (BelIecTBo) - okucnutens 1 | https://resh.edu.ru/subject/less
CrerneHb OKUCIICHUSI. 9JIEMEHT (BEILECTBO) - BOCCTAHOBUTEIIb. on/2438/
OKHCIHUTENBHO- OOBSICHATH CYIIHOCTB MPOLIECCOB OKHCIICHUS U https://resh.edu.ru/subject/less
BOCCTaHOBHUTEIIHHBIC PEAKIIHH BOCCTaHOBJICHUSI. on/3122/
(OBP). Ilporeccsl okucIeHUs U CocTaBiTh 3JIEKTPOHHBIN OanaHC ¢ y4ETOM Yucia
BoCccTaHOBJICHHS. OKHUCIUTEIN U | OTAQHHBIX M IPUHSITBIX JICKTPOHOB.
BOCCTaHOBHTEIIH. CocraBiisiTh ypaBHEHHE
Hemoncmpayuu: OKHCJTUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIHH.
OKHCIHUTENBHO- Hcnonb30Bath MpH BHIMOJTHEHUU YICOHBIX 3a1aHH
BOCCTAQHOBHUTEJIbHBIE  PEAKIIMHU: | TEKCThI yUeOHUKA, CIIPABOYHBIC MATECPUAIIBI
TOpeHHe, PEAKIUHN Pa3JIoKEHHs, | (MEPUOIMUSCKYIO CUCTEMY XUMHYECKUX IIEMEHTOB
COEIUHEHMUS. J.1. MenneneeBa, TabIuIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOJIC,
NIEKTPOXUMUYECKUH PsiJl HAPSKEHUN METAJLIOB)
9 KJIACC
(2 4 B HEnEMIO, BCero 68 4, M3 HUX 4 4 — PE3EePBHOE BPEMsI)
Ne | Ha3anwue pasaena(temsi), | OCHOBHOE cOJiepKaHUE OCHOBHBIE BUJIbI CATEIILHOCTH DJIeKTPOHHBIC Y4eOHO-
/1 | Kypca, Yuciio 4acoB 00y4JaroIIuXCs METOANYECKUE MATePHAIbI

Pa3pea 1. BemecTBo M XumMmnuec

Kkas peakuus (17 4)

[ToBTOpeHue u yriyonenue
3HaHUI OCHOBHBIX pPa3/eioB
Kypca 8 kiacca

(54)

[lepuoguueckuit  3akoH. Ilepwomudeckas
cucremMa Xumuueckux dsnemeHtoB J[. U
Meneneena. Crtpoenue aTOMOB.
3aKOHOMEPHOCTH B HW3MCHCHHH CBOKCTB
XUMUYECKUX  DBJIEMEHTOB  MEpPBBIX  TPEX
MEPUOJOB, KIS, KAJIbLIUS U UX COCTUHEHUN
B COOTBETCTBHH C ITOJIOJKCHHEM DJIEMECHTOB B
MEPUOANYECKON CHUCTEME M CTPOEHUEM HX

XapakTepru30BaTh XUMHUCCKUE https://resh.edu.ru/subject/I

3JIEMEHTHI TIEPBBIX TPEX MIEPHOIOB, esson/2104/
KaJIAS U KAIbLMS 10 UX HOJOKEHUIO B https://resh.edu.ru/subject/I
[Tepuomuueckoii cucteme J1. 1. esson/2437/

Menneneena.

KnaccudunupoBats 1 Ha3bIBaTh
HEOPraHWYECKHUE BEILIECTBA U3YYEHHBIX
KJIaCCOB.

aTOMOB.

OnuceIBaTh O6H_[I/Ie XUMHNYCCKHEC
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Knaccudukarus u HOMEHKJIAaTypa
HEOPraHMYECKUX BEIIECTB (MEXAyHApOIHas
U TpuBHANbHAs). XHUMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMUXCA K  Pa3IMYHBIM
KJIacCaM HEOPraHWYECKUX COECAMHEHUM, HX

TE€HETHYECKas CBSI3b HEOPraHUYECKUX
BEILECTB.
Ctpoenue BemecTBa: BHABl XUMHUYECKOU

CBA3M W THIIbI KPUCTATTIUMYCCKUX pCHIéTOK.

3aBUCUMOCTH CBOMCTB BEIIECTB OT HX
CTPOCHHS.

Jlemoncmpayuu:

Mopaenu KPHUCTAJUTMYECKUX pemeéToK
HEOPraHMYECKUX BEIIECTB.
KopoTkonepuonnas W JAJIMHHOTIEPHOIHAS
hopmbl [Tepuonueckoit CHCTEMBI

xuMudeckux daeMmeHnToB JI. Y. Menneneena.

CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
IOJTBEPK1aTh CBOMCTBA ITpUMEpPaMu
MOJIEKYJISIPHBIX YPaBHEHUMN
XUMHYECKUX PEAKIIUH.

OnpenensTs BUA XMMUUECKOHN CBSI3U U
TUI KPUCTAJUITMUECKOHN PEIIETKI
BEILIECTBA.

IIporHo3upoBaTh CBOKCTBA BEILIECTB B
3aBUCUMOCTH OT UX CTPOEHHUSI.
BricTpauBarth pa3BEpHyTHIE
MUCbMEHHBIE U YCTHBIE OTBETBHI C
omnopoit Ha HHGOPMAIIHIO U3 yUeOHUKA
U CIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
WCITOJIb30BATh U3yYEHHBIN NOHATUIHBINA
anmapar Kypca XUMHH.

Hcnonb30Bath MpH BBHIOJIHEHUN
y4eOHBIX 3aJJaHUI U B TIPOIIECCE
HCCIIE0BATENbCKOM IEATEIbHOCTH
Hay4HO-NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPIKAHNUS,
CIIpaBOYHBIE MATEpPHUAJIbI, PECYPCHI
WNurepnera

OcCHOBHBIC 3aKOHOMEPHOCTH

XUMHYCCKHUX peaKI_[I/Iﬁ
(4 1)

Knaccudukanuss XUMUYECKHX peaklHuid o
Pa3IUYHBIM IpU3HAKaM (110 YKCIY M COCTaBy

y4acTBYIOIIMX B PEaKUUH BEIIECTB, IO
TerioBoMy  3ddexty, 1Mo  HU3MEHEHHUIO
cTeneHen OKHCJICHUS XUMHUYECKHX
3JIEMEHTOB, IO OOPAaTUMOCTH, IO YYacTHUIO
KaTajau3aTopa).

DK30- M DHIOTEPMUYECKHE  peaKuH,

TepMOXUMHUYECKHE YypaBHeHUs. [loHsaTHE O
CKOpOCTH XuUMHUYecKoi peakuuu. IloHsTHe O
TOMOTEHHBIX M TE€TePOreHHBIX PpEeaKIMIX.
[Tonsitue 00 oOpaTUMBIX M HEOOPATUMBIX

PackppiBaTh CMBICIT H3y4aeMBbIX
MOHITHI U IPUMEHSTH 3TH MOHATHS
IIPU OITUCAHUM CBOMCTB BEIIECTB U UX
MIpEBpAILICHUH.

KnaccudunupoBars xumuueckue
pPEaKIuy M0 Pa3IMYHbIM MIPU3HAKAM.
YcTanaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIMH OT Pa3IUYHbIX
dakropos. [IporaozupoBarth
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX
MpEBpAIICHUI B PA3IMYHBIX YCIOBUSX.
OnpenensaTb OKUCITUTENDb U
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XUMUYECKUX  PEaKIUsX. [lonsitue o
XUMHUYECKOM PaBHOBECHUU. dakTopsl,
BIUAIONINE HA  CKOPOCTb  XUMHUYECKOU
peakuuu U TOJIOKEHUE  XUMHUYECKOTO
paBHOBECHS.
OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKITUU
(27EeKTpOHHBIHI OanmaHc OKUCITUTEIHHO-
BOCCTaHOBUTEIbHON PEAKIINH).
Jlemoncmpayuu:

1. 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKOHN
peakiuu oT pa3IuyHbIX (PaKTOpPOB.

2. Bo3neiicTBue katanu3aTopa Ha CKOPOCTh
XUMHUYECKON PEaKLIHH.

3. [Ipumeprl HEOOPATUMBIX U 0OPATUMBIX
peaKui.

4. CMelIeHrue paBHOBECUS XUMUYECKOM
peaKIuu.

Buviyucnenus.

KOJIWYECTBAa BellecTBa, 00bEMAa M MAacChl
peareHTOB WJIM TPOJYKTOB IO YpaBHEHUSIM
XUMHUYECKUX PEaKITU

BoccTaHoBuTelnb B OBP.

CocCTaBnsTh ANEKTPOHHBIN Oananc
peaxkuuu.

[Tpon3BoANTE BEIYUCICHHS IO
XUMHUYECKUM YPaBHEHHUSIM.
BricTpauBarth pa3BEpHyThIE
NUCHMEHHBIE Y YCTHBIE OTBETHI C
omnopoit Ha HHPOPMAIIHIO U3 yueOHUKA
U CIPaBOYHBIX MAaTEPUAJIOB, FPAMOTHO

WCITOJIb30BATh N3yYEHHBIN MOHATUINHBIN

anmnapar Kypca XUMHH.
Ucnons3oBars IIPH BBIIIOJIHCHHUHU
yueOHBIX 33JaHU U B IIpoLiecce
HCCJIEIOBATENbCKOMN 1eATEIbHOCTH
HAy4YHO-MOIIYJISIPHYIO JTUTEPATYPY
XMUMHUYECKOTO COJIepKaHus,
CIPaBOYHBIE MaTepHaIIbl, PECYPCHI
Nurtepuera

DIEeKTPOTUTHICCKAs
nuccoruanyst. XuMHUYEeCKUe
peaKkIMy B pacTBOpax

(8 1)

Teopusi 3IEKTPOTUTUYECKON JTUCCOIMAIIUAN.
DJIEKTPOJIUTBl U HERJIEKTPOJIUThI. KaTHOHBI,
aHWOHBLI. MeXaHNU3M AUCCOLHMAIMU BEIIECTB C
pa3IMYHBIMUA  BUJIAaMH XHMHYECKOU CBS3H.
Crenenp auccoinmanuu. CuiabHBIE U CclIaObIe
JJIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa, yClIoBUS UX
nporekanus. MloHHble ypaBHEHUS peaKLUi.
XHUMHUYECKHE CBOMCTBA KHUCJIOT, OCHOBAHUM U

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATHH, a TAK’KE CMBIC] TEOPUHU
3JIEKTPOJUTUYECKON JUCCOIUALINH.
OOBACHATH MPUYUHBI
3JIEKTPOINPOBOTHOCTH BOJIHBIX
PacTBOPOB.

CocTaBisTh ypaBHEHUS JUCCOMALIUN
KHCJIOT, IeJa0ouei U coJieH, OJIHBIE

Y COKPAIIEHHBIE HOHHBIE YPABHEHUS
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coleii B  CBeTe  NpEACTaBICHUH 00
aneKTposuTuyeckol nuccoumanuu. Cpena
pactBopa. [loHsiTue 0 TUAPOIU3E COJIEH.
KauecTBeHHBIC peaKIy HA KATHOHBI U
AQHHOHBI.

Jlemoncmpayuu:

DneKTpudeckasi TMPOBOJUMOCTh PAacTBOPOB
BEIIECTB; JIBIVKCHHE HOHOB B JIEKTPHUECKOM
ToJie.

OnbITHI, WJUTIOCTPUPYIOIINE MPU3HAKH
MPOTEKaHMUSI PEAKIH HOHHOro OOMeHa.
OMBITHI TTO OTIPENIEIICHUIO CPENIbI B PaCTBOPAX
coyiei (xJopuaa HaTpus, KapOoHaTa HATPHA,
XJIOpHUa [IMHKA).

Jlabopamopmbwiii onvim:

Peakuun woHHOrOo oOMEHa B pacTBOpax
351eKTpoIuTOB: cyabhara meau(ll)

XUMUYECKHUX PEaKIii HOHHOTO 0OMEHa.
[InanupoBaTh U OCYLIECTBIATH HA
NPaKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOMIOACHUS, ACNIaTh
BBIBO/JIBI 110 PE3yJIbTaTaM 3KCIIEPUMEHTA

CrnemoBath mpaBuiiaM 0€301TacHOM
paboThl B 1TabopaTopuu pu
UCTIOJIb30BaHUH XUMHUYECKON TIOCYIBI U
000pyI0BaHUS.

[Tpou3BONUTE BBIYUCIICHUS IO
XUMHYECKUM YPaBHCHHUSIM.
BricTpauBarth pa3BEpHyTHIE
MTUCHbMEHHBIC U YCTHBIC OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 yUeOHUKA
U CIIPAaBOYHBIX MaTE€PHAJIOB, TPAMOTHO
WCII0JIb30BATh U3YYEHHBIN MOHATHITHBII
anmapar Kypca XUMHH.

Hcnonb30BaTh IpH BHITIOJTHEHUHT
y4eOHBIX 3aJJaHUI U B TIPOIIECCE
HCCJIEIOBATENbCKON AeATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPUAJIbI, PECYPCHI
Nurepuera

U EN0YH, KapOOHATa HATPUS U COJISTHOU
KHUCJIOThI, PEAKLIM HEUTPATU3ALNN MEXITY
TUAPOKCUIOM KaJlus U COJSTHOM KUCIOTOM.
Ipaxmuueckas paboma Ne 1.

Peuienne skcnepuMeHTaNIbHBIX 3aa4.
Buruucnenus:

10 YPAaBHEHUSAM XUMUUYECKUX PEaKIU

Pa3nen 2. Hemerauibl 1 uX coequHeHus (24 1)




OO1ast xapakTepuCcTUKa
XUMUYECKUX JIEMEHTOB
VIIA-rpynnst. ["anorenst (4

1)

Oomas XapaKTepUCTUKA rajJoreHoOB.
OcobOeHHOCTH  CTpPOEHHS  aTOMOB  O3THX
OJICMCHTOB, XapaKTCPHBLIC JII HHUX CTCIICHU

okucinenus. CrpoeHue u  (usnueckue
CBOMCTBAa IPOCTBIX BEILIECTB — TIaJIOTEHOB.
XUMHYECKUE CBOMCTBAa Ha NpUMEPE XJIOpa
(B3aumopeiicTBre c METaJUIAMH,
HEMETaJlJIaMU, IIeJI0YaMHu).

XJ0pOBOJOPO/I. Consnas KHCJIOTA,
XUMHUYECKUE CBOIICTBA, MOJIy4EeHUE,
npuMeHeHue. KauecTBeHHbIE peakIuu Ha
raJIOr€HUI-MOHBI.

JeiictBue xyiopa U XJIOpPOBOJOpOJAa Ha

OpraHu3M 4elnoBeKa. BaxkHelmme XJI0puIel 1
WX HaXOXJICHUE B IPUPOJIE.

Jlemoncmpayuu:
Buneomarepuaisl:
COCTMHECHUSI.
OO0pa3s1ibl XJI0PUJIOB.
Jlabopamopmwiii onvim:

Pacno3naBanue Xa0pua-uOHOB.

Buiuucnenus:

*[10 ypaBHEHUSIM XUMHYECKUX PEAKIIUM, €CITn
OJIMH M3 PEareHTOB J]aH B U30BITKE;
*00BEMOB Ia30B 110 YPABHEHHIO PEAKIIUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUH T'a30B

TaJIOrCHBI u nux

OOBsCHATH 00IIME 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB HEMETAJUIOB U UX
COCAMHEHUH B IIpeieax MaJbIX
MEPHO/IOB U TJIABHBIX TOATPYIII
[Tepuoandeckoit CUCTEMbI XUMUYECKUX
JJIEMEHTOB C YY4ETOM CTPOCHHUS UX
aTOMOB.

Xapaktepu3oBaTh (HU3UIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEII[ECTB rajJOreHOB (Ha mpuMepe
XJIOpa) M CJIOKHBIX BEIIECTB
(xJ10pOBOIOPO/IA, XJIIOPHIA HATPHUS),
CrocoObI X MOJTyYeHUs, TPUMEHEHNE U
3HAYCHHE B IPUPOJIC U KU3HU
YeJloBeKa.

Onpenensars raJIor€HU/1-MOHBI B
pacTBope.

[In1anupoBaTh U OCYIIECTBIATH HA
MPAKTHKE XUMUYECKUE SKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, IETaTh
BBIBOJIBI 110 PE3yJIbTaTaM
JKCIIEPUMEHTA.

CrnenoBath npaBuaM 0€30TaCHOM
paboTHI B 1ab0paTOpuu Ipu
UCIOJIb30BAHUU XUMUYECKOU MOCYAbI U
000py/I0BaHU.

BricTpauBars pa3BépHyThIe
MUCHbMEHHBIC U YCTHBIE OTBETHI C
omnopoi Ha HHPOPMAIIHIO U3 YIeOHUKA
U CIPaBOYHBIX MAaTEPHUATIOB, FPAMOTHO
WCII0JIb30BAaTh U3YYEHHBIN ITOHATUIHBIN
anmnapar Kypca XMMUHU.

Hcnonp30Bath Npu BBIIOJIHEHUH
yueOHBIX 33JaHUN U B TIPOIIECcCe
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HCCIIeI0BATEIbCKOM IEATCILHOCTH
Hay4YHO-MOIIYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COACPIKAHUS,
CIIpaBOYHBIC MAaTEPHUAJIbl, PECYPCHI
HuTepnera

OO1as XxapakTepucTUKa
XUMHNYCCKHUX JJIEMCHTOB
VIA-rpynnel. Cepa u eé
coenuHeHus (5 1)

OO6mrass xapaktepucTuka sieMeHToB VIA-

rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB
9TUX DJJIEMEHTOB, XapaKTepHble s HHUX
CTETEeHU OKHCJICHHUS. Crpoenue u

(u3uYecKne CBOMCTBA MPOCTBIX BEIIECTB -
KHCJIOPOJIa U CEPHI.

AmoTponHeie MOJIU(UKAIIMK KUCIOPOJa H
ceppl. ~ XMMHYECKHE  CBOMCTBA  CEPBL
CepoBomoposa, cTpoeHue, (usuyeckue u
XUMUYECKHME CBOMCTBA. OKCHIBI cepbl Kak
MIpeICTaBUTENHN KUCIOTHBIX OKCuA0B. CepHast
KHCJIOTa, (PU3UIECKUE

U XHMHMYECKHE CBOWCTBA
pEeJICTaBUTEIS KJjlacca
cnenuduueckue), MpUMEHECHHE.
XUMUYECKUE peakluu, JieKallue B OCHOBE
IPOMBIIIIIEHHOTO criocoba MOJTyYEHUS
CEpHOM KHUCIOTHI. ANmapaTsl U MPOTEKAIOIINe
B HUX MpOIECCHl (Ha MpUMepe MPOU3BOJICTBA
cepHoit kuciaoTel). Conu CEepHON KHUCIOTHI,
KayeCTBEHHAsl peakius Ha Cylb(aT-uoH.
Haxoxnaenue ceppl U €€ coelMHEHUN B
pUPOJIE. XuMH4ecKoe 3arpsi3HEHUE
OKpYXaIoIllled Cpelbl COEOUHEHUSMH CEpPbI
(KUCIOTHBIE JOXKIM, 3arpsi3HEHUE BO3AyXa U
BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAIICHH.
Jlemoncmpayuu:

(oOmme  Kkak
KHUCIIOT 5

OOBsACHATH 0011IME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB
VIA-rpynmsl 1 UX COEAMHEHUN C
Y4E€TOM CTPOCHUS UX aTOMOB.
Xapaktepru3oBaTh (HU3UIECKHE

Y XUMHYECKHE CBOMCTBA MPOCTOTrO
BEIIIECTBA CEPBI U €€ COCTMHEHU I
(cepoBO10pO/Ia, OKCHIOB CEPBI, CEPHOM
KHUCIIOTHI, CYJIb(aTOB), CIIOCOOBI UX
MOJIy4eHUs], IPUMEHEHHUE U 3HaUeHUe B
MPUPOJIE U )KU3HH YEIOBEKa.
Onpenensts Haau4ue cyibpaT-uHOHOB B
pacTBope.

OOBACHATDH CYIIHOCTH 3KOJOTHYECKUX
npo0JieM, CBA3aHHBIX ¢ epepaboTKOM
COCJTMHEHUH CEPBI.

[InanupoBaTh U OCYIIECTBISATH HA
MPAKTHKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS, IETaTh
BBIBOJIBI 110 PE3yJIbTaTaM
JKCIIEPUMEHTA.

CrnenoBath npaBujaM 0€30TaCHOM
paboThl B T1abopaTopuu npu
MCII0JIb30BAHUN XUMHUYECKOU MOCYABI U
00opyI0BaHuUS.

[Ipou3sBoNTE BBIUNCIEHHUS 110
XUMUYECKUM YPaBHEHUSIM.
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Komnexuun (Buaeomarepuanbi): cepa U €€
COEJIMHEHMUS.

OOyrnuBanue  caxapa IOJ  JCUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHvle onvimuvl:

OOHnapyxeHue Cynb(aT-nuoHOB.
B3aumopeiictBue  pa30aBIeHHOW  CEpHOM
KHCIIOTBHI C IIMHKOM.

Buiuucnenus:

*[10 ypaBHEHUSIM XUMHYECKUX PEAKIINIA;
**MaccoBOM JJ0JIM BBIX0JIAa IPOAYKTa PEaKIINH.

Hcnonb30Barh MpH BBIIOJHEHUN
y4eOHBIX 33/1aHUH TEKCThI yueOHUKa,
CIIPaBOYHbIE MaTEPUATIbI
(ITepuoanueckyro cucremy
XHMHUYECKUX 3jiemenToB .M.
MenpeneeBa, TabnuIly pacTBOPUMOCTH
KHCIIOT, OCHOBAHMI U COJICH

B BOJIE, DJIEKTPOXUMUYECKUN P
HaANpPsDKEHUH METaIJIOB).
Hcnonb3oBath MpH BHITOJIHEHUN
yueOHBIX 33JJaHUI U B IIpoLiecce
HCCJIEIOBATENbCKON 1eATEIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XMUMHUYECKOTO COJIepKaHus,
CIIPaBOYHbIE MaTEPUAJIBI, PECYPCHI
HuTepHera

OO6mras xapakTepucTuKa
XUMUYECKUX JIEMEHTOB
VA-rpynmsl. A30T, pocdop
1 ux coenuHenus (7 9)

OO6mrass xapakTepucTuka 3jeMeHTOB VA-
rpynmnel.  OcoOEHHOCTH CTPOCHHSI aTOMOB
ATHX JJIEMEHTOB, XapakTepHbIC ISl HUX
CTETICHU OKUCJICHUSI.

A30T,  pacnpocTpaHeHHE B
dusnvyeckue W XUMHYECKHE
KpyroBopoT a3ota B mpupo/e.
AMMHaK, ero QHU3HYECKUE H XHUMHUYECKHE
CBOWCTBa, MOJy4YeHUEe W npuMmeHenue. Cou
aMMOHUS, MX (U3NYECKHE W XUMHUYECKHUE
CBOWcTBa,  npuMeHeHue.  KadecTBeHHas
peaKkiys Ha MFOHBI aMMOHHSI.

IpUpOJIE,
CBOMCTBA.

A3oTHas  KucioTa, €€ (Qu3MYEeCKHEe M
XUMHUUYECKHE CBOIiCcTBa (oOmue KaK
PEICTAaBUTENS Kjacca KHCIIOT 5

cnenududeckue). Vcrnonp30BaHre HUTPATOB
U COJIcii aMMOHHSI B KaueCTBE MHHEPAJIbHBIX
yoOpeHuit.

OOBICHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB
VA-rpynmsl ¥ UX COEJUHEHHUH C Y4ETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBarth (pu3nueckue u
XHUMHYECKHUE CBOMCTBA MPOCTHIX
BelecTB a3ota u pochopa u ux
COeMHEHUH (aMMHUaKa, CoJIeH
aMMOHMSI, a30THOM KHUCIIOTHI, HUTPATOB,
okcuna dochopa(V) u pochopHoii
KHCIIOTHI, pocdaToB), cnocoOsr ux
MOJIy4YeHUSs], IPUMEHEHHUE U 3HaUCHUE B
MPUPOJIC U )KU3HH YEIOBEKa.
OnpenensiTb HOHBI AMMOHHS U
¢dochaT-noHBI B pacTBOpE.

OOBACHATDH CYITHOCTH KOJOTHIECKUX
npo0sieM, CBA3aHHBIX C HAX0XKJIEHUEM
coeMHeHuH a3oTa u docdopa
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XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH
Cpeabl COeAMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX /M, 3aTpSI3HEHHE BO3/AyXa, TIOYBHI H
BOJIOEMOB).
docdop, ammoTporHbie MOAU(PUKATUT
docdopa, puzndecKre U XUMHUICCKUC
CBOMCTBA.
Oxcup pochopa(V) u dpocdopnas kucioTa,
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA,
nosrydeHue. KauecTBeHHas peakius Ha
(dbocdaT-uoHBI.
Ucnonb3oBanue pocdaTtoB B KauecTBe
MUHEpaJIbHBIX y100peHuil. 3arps3HeHue
MIPUPOIHBIX BOAOEMOB Gocharamu.
Jlemoncmpayuu:
Komnexkuun: ¢dochop m HuX COECTUHEHUS.
B3aumoperictBrue KOHIIEHTPUPOBAHHOM
a30THOU KHUCJIOTHI C MEIBIO.
JlabopamopHvie onvimul:

1. BzauMoeicTBue cojieli aMMOHHUS C

MIET0YBIO.

2. O3HaKOMJIEHHE C 00pa3amMu a30THBIX U
hochopHBIX y10OpeHUIA.

Ipakmuuecxas paboma Ne 2

[Tonyyenune amMuaka, U3y4eHHUE €r0 CBOMCTB.
Buruucnenus:

110 YPABHEHUSAM XUMUUYECKUX PEAKIUI

[InanupoBaTh M OCYILIECTBIISTH Ha
MPaKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHUS, ACNIaTh
BBIBO/IBI 110 PE3yJIbTaTaM SKCIIEPUMEHTA

CrnemoBath mpaBmiiaM 0€301TacHOM
paboThl B J1abopaTopuu Mpu
WCIIOJIH30BAaHUU XUMUYECKOHN TIOCYBI U
000pyI0OBaHUS .

[Tpou3BOIUTH BEIYUCICHHS TIO
XUMHYECKAM YPAaBHEHUSM .
Hcrons30BaTh MpU BHITIOTHEHUN
y4eOHBIX 3aIaHAI TEKCThI YIeOHHKA,
CIIpaBOYHBIC MAaTEPHUAIIBI
(MepUOINIECKYIO CUCTEMY XUMUUYECKHUX
anemenToB /[ . . Menpaeneena,
TabJIUIly pAaCTBOPUMOCTH KHCIIOT,
OCHOBaHMI U COJICH B BOJE,
BJIEKTPOXUMHYECKUM Psii HATPSIKECHUI
METaJIJIOB).

Hcnonb30BaTh IpH BHITIOJTHEHUT
yueOHBIX 33JaHU U B IIpoLIecce
UCCJIEIOBATENbCKOM 1eATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPHAIIbl, PECYPCHI
HNuTepuera




OO1ast xapakTepuCcTUKa
XUMUYECKUX JIEMEHTOB
IVA-rpynnsi.

VYriepon u KpeMHUH U UX
coenuHeHus (8 1)

Yrnepo, aluioTponHbie Mo AU (DUKAIIAH,
pacmpocTpaHeHue B pupoje, Pu3ndeckue u
XUMHYECKHE CBOMCTBA.

AncopOuus. KpyroBopoT yriepona B
MIPUPO/IE.

Oxcuppl yriaepoaa, ux pusndeckue

M XUMHYECKHE CBOMCTBA, NX JCHUCTBHE HA
YKUBBIE€ OPTaHU3MBI, TIOJIy4YEeHUE

Y TIPUMEHEHHE. DKOJOTHUECKUE TPOOJIEMBI,
cBsi3aHHbIe ¢ okcuoM yriepoaa(lV);
TUTIOTE3a TJIO0AIBHOTO MOTEIJICHUS KIIMMATa;
MapHUKOBBINA APPEKT.

VYronpHas KUcCoTa U €€ coliu, UX GU3nYecKue
Y XUMUYECKHUE CBOWCTBA, MOJTyYCHUE U
npuMeHenne. KauecTBeHHast peakius Ha
KapOOHAT-NOHBI.

Hcnons3oBanne kapObOHATOB B OBITY,
MEUIIMHE, TPOMBIIIJICHHOCTH, CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX
BEIECTBAX KaK O COEIMHEHUSX yIriiepoa:
0COOEHHOCTH cocTaBa U cTpoeHus. [lonarue
0 OMOJIOTUYECKU BRKHBIX BEIECTBAX: KUPAX,
Oenkax, yrieBogax. MarepuanbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX
COEIUHEHU.

Kpemuuii, ero ¢pusnveckre U XUMHUECKHE
CBOICTBA, MOJIyYeHUE U IPUMEHEHUE B
ANEKTPOHUKE.

Coenunenus kpeMHuus B mpupoje. O0miue
npenacrasieHus 06 okcune kpemuus(1V) u
KpeMHHEBOU kucnote. CUIMKATHI, UX
WCIOJIb30BaHUE B OBITY, MEIUIIMHE,
NIPOMBIIUIEHHOCTU. Baxknenmue

OOBsCHATH 00IIME 3aKOHOMEPHOCTHU B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynns! 1 ux coeluHEHuH ¢
y4€TOM CTPOCHUS UX aTOMOB.
XapakTepru3oBaTh (PU3NIECCKHEC

Y XUMUYECKUE CBOMCTBA MIPOCTHIX
BELIECTB YIJIepoJa U KpEMHUS U UX
coeIMHEHUM (OKCHIOB yTiiepo/a,
YrOJIbHON KUCJIOTHI, KAPOOHATOB,
OKCHUJa KPEMHUs1, KpEMHHEBOM KHCIIO-
ThI, CHJIUKATOB), CITIOCOOBI X
MOJIy4eHUs], IPUMEHEHHUE U 3HaUeHue B
MPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars kapOoHaT- 1
CUJIMKaT-HOHBI B PACTBOPE .
OOBACHATDH CYIIHOCTH SKOJOTHYECKUX
npo0JieM, CBA3aHHBIX C HAX0XKJIEHUEM
YTJIEKUCIIOTO ra3a B OKpYKarolen
cpene.

NnmoctpupoBaTh B3aUMOCBSI3b
HEOPraHMYECKUX COCAMHEHU
yriaepojaa U OpraHMuecKUX BEIIecTB .
[InanupoBaTh U OCYIIECTBISATH HA
MPAKTHKE XUMUYECKUE IKCTIEPUMEHTHI,
POBOAUTH HAOIIOJCHUS, JeNIaTh
BBIBOJIBI 110 PE3YJIbTaTaM IKCIIEPUMEHTA

CrnenoBath npaBujaM 0€30TaCHOM
paboTHI B 1a00paTOpUU IPHU
UCIOJIb30BAHUU XUMUYECKOU MOCYABI U
00opyI0BaHuUS.

Hcnonb30Bath MpH BHITIOTHEHUU
y4eOHBIX 33/1aHUI TEKCThl yueOHUKa,
CIIPaBOYHBIC MaTEpUAIIbI
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CTPOUTEIIbHBIE MaTEpHUAJIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OCTOH, JKeIe300€TOH.
[Tpo6iembl 6€301MaCHOTO MCIIOTH30BAHHUS
CTPOUTEIILHBIX MAaTEpPUAJIOB B IOBCEAHEBHOM
KU3ZHU.

Jlemoncmpayuu:

Mogenu KpUCTAIIIMYECKUX PEIIETOK anMasa,
rpaduta, MOJIEKYIbI (yriepeHa.
AncopOuust pacTBOPEHHBIX BEILIECTB
aKTUBUPOBaHHBIM yraém. [IpoTuBoras.
Buneomarepuansl: cunukaTHas
MIPOMBIIIIICHHOCTD.

Mogenu MOJeKysl OpraHNYEeCKUX BEIIECTB.
Jlabopamopmuwiii onvim:

KadgectBennas peakius Ha KapOOHAT-HOH.
Ipakxmuueckue pabomol:

MNe 3. TlosydeHue yriekuciaoro rasa.
KauecTtBenHnas peakuus Ha KapOOHAT-HOH.
MNe 4. Penienre s3KCIEpUMEHTAIBHBIX 3a71a4 110
teMe «Hemeramiby.

Buiuucnenus:

10 YPAaBHEHUSM XMMHUYECKUX peakUui, ecliu
OJIMH U3 PEareHTOB JIaH B BUJE BOJAHOTO
pacTBOpa C U3BECTHOM MACCOBOM J0JICH

(ITepnoanueckyro cucreMmy
XUMUYECKUX 3jiemenToB [[. 1.
MenpeneeBa, TabnuIly pacTBOPUMOCTH
KHCIIOT, OCHOBAHUI1 1 COJICH B BOJE,
NIEKTPOXUMUYECKHAN PsAJI HAIIPSIKEHUI
METAJIJIOB).

Hcnonb3oBath MpH BHIIOJHEHUU
yueOHBIX 33JaHU U B IIpoLiecce
HCCJIEIOBATENbCKOMN 1€ATEIbHOCTH
HAy4YHO-TIOMYJISIPHYIO JINTEPATYpy
XMUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MATEPUATIBI, PECYPCHI
Hutepnera

Paznen 3. Meranabl U ux coequHenus (20 1)

OOu1ue cBoiicTBa METAIIIOB
(4 1)

O6H_[aﬂ XapaKTCPHUCTUKA XHUMHNYCCKHUX
QJICMCHTOB — MCTAJIZIOB HAa OCHOBAHHMHM HX
IIOJIOKCHUA B HepnonnquKoﬁ CHUCTCMC

XUMHYECKUX 3JIEMEHTOB
. W. MeHnneneeBa W CTPOCHUS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBSI3b U
METAJUINYECKass KPUCTAJUIMYECKAs] PEIIETKA.
DNEeKTPOXUMUYECKUN  pAl  HaNpsKEHUH
MeTannoB. Dusmueckue U XUMHUUYECKHE

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHITUH U IPUMEHSThH 3TH MOHSATHS
IIPY ONTUCAHUM CBOMCTB BEIIECTB U UX
MIpEBpAILICHUH.

OOBACHATH 0011IME 3aKOHOMEPHOCTHU B
W3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJIOB U UX COETUHEHUIN
C Yy4ETOM CTPOEHHUSI UX aTOMOB.
XapakTepu3oBaTh CTPOCHUE METAJIOB,
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cBoiictBa MetauioB.  OOmme  CcrocoOsb
MOJTYyYSHUS] METaJIOB.

[TonsiTHE O KOPPO3UH METAIIOB M OCHOBHBIC
CHocoObl 3amuThl OT Koppo3uu. CruaBel
(cranmp, 4yryH, AOpajJlOMUHUN, OpoH3a), UX
MIPUMEHCHHE B OBITY U TTPOMBIILJICHHOCTH.
Jlemoncmpayuu:

O3nakomieHue ¢ oOpaslamMu METauIOB U

CIUIaBOB, HX (U3UYECKHMMH CBOICTBaMH.
Mopenn KPUCTAJUIMYECKUX peméToK
METAJUIOB.

BuneomaTepualibl: KOppo3usi METAIIIOB.
Jlabopamophvle onvimuol:
OzHakomiienne ¢ oOpasuamu
METaJlJIOB.

3aBHCUMOCTh CKOPOCTH pPEaKIMU MeTallia C
KHUCJIOTOM OT IPUPOABI METaJLIA.
Buviuucnenus:

10 YpaBHEHUSAM XUMHUYECKUX PEAKLUU, €clu
OJIUH U3 PEareHTOB COAEPKUT MPUMECH

CIIJIaBOB

oOmue pu3ndecKrue 1 XUMUICCKHE
CBOMCTBA METAJJIOB.

XapakTepru3oBaTh 001IHeE CTIIOCOOBI
MOJTYYCHHS] METaJIOB.

CrnemoBath mpaBmiiaM 0€301MacHOM
paboThl B 1abopaTopuu Mpu
UCII0JIb30BAHUY XUMHUYECKOH TIOCY/IbI U
000pyI0BaHUS.

[Tpou3BONUTEH BBIYUCIICHHUS IO
XUMHUYECKUM YPaBHCHHUSIM.
Hcnonp30Bath MY BBITOJTHEHUH
y4eOHBIX 3aIaHUI TEKCTHI YI4eOHHKA,
CIIPaBOYHBIC MATEPHUAIIBI
(ITepnoanueckyro cucreMmy
XHMHUYECKUX djiemenToB J[. 1.
MenneneeBa, TabIUIly paCTBOPUMOCTH
KHCIIOT, OCHOBAHHH U COJICH B BOJE,
AJIEKTPOXUMHUYECKUN Psii HATPSKECHUI
METaJIJIOB).

Hcnonb30BaTh IpH BHITIOJTHEHUHT
y4eOHBIX 3aJJaHUI U B TIPOIIECCe
HCCJIEIOBATENbCKON AeATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XHUMHYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPUAJIbI, PECYPCHI
HMuTtepHera

Baxkueiimme MeTayuibl M UX

COCIMHCHUS
(16 9)

[Ilemounskie METaJlJIbI. Ilomoxxenue B
[Tepuoauueckoit CHCTEME XUMHYECKUX
snemeHTtoB J[. W. MeHnneneeBa, cTpoeHue
atoMoB. HaxoxaeHnue B mpupoe.
®dusnyeckue M XHMHYECKHE CBOMCTBa (Ha
npuMmepe Hatpus U Kanusg). OKcUIpl
TUIPOKCUABI HaTpus U Kanusa. [Ipumenenue
MISJIOYHBIX METAJJIOB U UX COCIUHCHUI.

OOBsACHATH 001IME 3aKOHOMEPHOCTHU B
U3MEHEHHH CBOMCTB
3JIEMEHTOB-METAJIOB B IPYIIAaX U UX
COEIMHEHUH ¢ y4ETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTh GU3NIECKUE U
XMMHYECKHUE CBOMCTBA MPOCTBIX
BELIECTB METAJUIOB ¥ UX COCAUHEHUM
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Illemoyno3eMenbHBIE METAIIbl MarHuii u
KaJbUUi, CTpoeHHe aTomoB. [lonoxxeHue B
[lepuoanueckoit ~ cucteMe  XHMHUYECKHX
anemeHToB JI. . Menyeneena.

Haxoxnenne B mnpupoae. Pusznueckue u
XAMHAYECKHE CBOMCTRA. Baxueiiue
COCMHEHUS KaIbIHs (OKCUI, THUAPOKCHU]L,
comu). JKécTkocTh BOABI W CHOCOOBI €€
YCTpaHEHHS.

Amtomunuii. Ilonoxenue B Ileprnoanueckoit
cucteMe xuMudeckux oanemeHtor J[. U
MenpeneeBa, CTpOEHHUE aTOMa.

Haxoxnenne B mnpupoae. Pusznueckue u
XUMUYECKNE CBOICTBA. AmMdoTtepHbie
CBOMCTBA OKCHJIa U THAPOKCHIA.

Kenezo. Ilonoxenme B Ilepmomnueckon
CHUCTEME XMMUYECKUX DJIEMEHTOB

. W. MengeneeBa, CTpOECHHE aTroMa.
Haxoxnenue B mnpupone. Puzndeckue u
XUMHUYECKHE CBOMCTBA. OKCUIBI, TUAPOKCHUIBI
u comu xene3a(ll) u sxeneza(lll).
Jlemoncmpayuu:

Bsaumonelicteue HaTpust C BOJIOH.
OkpamuvBaHue IJIaMEHM HOHAMU HATpUsl U
KaJIUsI.

OxpalnBaHue JIaMeHH HOHAMU KaJIbITUA.
B3aumopelictBue okcuia Kaiblys C BOJAOM.
Buneomarepuanbl:  ropeHue — Kene3a B
KHUCJIOPOJIE U XJIOPE.

Jlabopamopmvie onvimol:

O3zHakoMJieHHE C OO0pa3lamMH allOMUHUSA U
€ro CILJIaBOB.
AmdorepHbie
AJTIOMUHUSL.

CBOICTBa rHapoKCHuIaa

(OKCHIOB, TUAPOKCHUIOB, COJICH),
CIOCOOBI UX MOJIy4eHUS], IPUMEHEHHUE U
3HAYCHHE B IPUPOJIC U KU3HU
YeJIoBeKa.

Pacnio3naBars ¢ mOMOILBIO
Ka4eCTBCHHBIX PEaKIIUi UOHBI
METAJIJIOB (MarHusi, aJTlOMUHUS, [IMHKA,
Kesesa, MeJu).

[InanupoBaTh M OCYIIECTBIISITH HA
MPAKTHKE XUMHUICCKUE IKCTICPUMEHTHI,
MIPOBOJIUTH HAOMIOACHUS, A€TIaTh
BBIBO/IBI 110 Pe3yJIbTaTaM
IKCIIEPUMEHTA.

CrnenoBath mpaBuiamM 0€30TacHON
paboThI B 1TabopaTopuu Mpu
WCITOJIb30BAaHNN XUMUYECKOHN TIOCYBI U
000pyI0BaHUS.

[Tpou3BOIUTH BBIYUCIECHUS TIO
XUMHYECKUM YPaBHEHHUSM.
BricTpanBath pa3BEpHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHGOPMAIIHIO U3 yUeOHUKA
U CIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
MCII0JIb30BaTh U3YYCHHBIN MMOHATUIHBIN
anmapar Kypca XUMHH.

Hcnonb30BaTh IpH BHITOJTHEHUH
yueOHBIX 33JaHUI U B TIpOLIecce
UCCIIEIOBATENLCKOM 1eATEeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPyY
XHUMHYECKOTO COJIep>KaHus,
CIIPaBOYHBIE MaTEPUAJIbl, PECYpPCHI
HNHurepHera




KauectBenHbie peakiii Ha HOHBI JKeJie3a.
Ipaxmuuecxue pabomoi:

Ne 5. PelieHune 3KkCIepUMEHTANIbHbIX 3314 110
TeMe «MeTaibly.

Buviyucnenus:

*[10 ypaBHEHUSIM XUMHUYECKUX PEaKLUM, €CIIH
OJMH W3 pPEareHTOB JaH B U30bITKE WU
COJICPXKUT TIPUMECH;

**MacCOBOM JIOJIM BBIXOJIA TIPOJIyKTa PEAKIIUU

Pa3nen 4. Xumus u oxkpyxamomas cpeaa (3 1)

BemectBa u matepuainsl B
KU3HU YeJIOBeKa

(3 1)

HoBsie maTepuansl u TexHoJioruu. Bemecta
nu Mart epnanm B HOBC@)IHeBHOfI JKN3HN
YeJI0BeKa. XUMHUS U 3I0POBBE.

be3somacHoe WCHONB30BaHHWE BEMIECTB H
XMUMHUYECKUX PEaKLUi B OBITY.
[IpupomHble  MCTOYHHMKHA  YIJIEBOJOPOJIOB

(yromib, MpUPOIHBIN Tra3, HEPTH), MPOTYKTHI
WX TepepaboTKH, HX POJdb B OBITY U

MIPOMBIIIIJIEHHOCTH.

OCHOBBI  DKOJIOTHYECKOW  TPAMOTHOCTH.
XUMHYECKOE  3arpsA3HEHHE  OKpYKarouien
Cpenbl (mpenenbHO JOIyCTUMAst

KoHIIeHTpanus BemecTs - [1J]K).
Ponp XxuMum B pemieHWH SKOJOTHYECKHX
npoOiem.

XapakTepu3oBaTh poJib XUMUU B
pa3nuUHbIX cepax AeITeTbHOCTH
JIIOJICH, OCHOBHEIC BEIIISCTBA U
MaTepHuabl, TPUMEHSIEMbIE B )KU3HU
COBPEMEHHOTO YeJIOBeKa.

OOBACHATDH ycI0BUS OE30MIACHOTO
MCIIOJIb30BaHUS BEIIECTB U XUMHUYECKUX
peakiuii B ObITY.

AHanNM3UpOBaTh U KPUTHUYECKU
OIICHUBATh UH()OPMALIHIO O BIUSIHUU
POMBIIIJICHHOCTH, CETLCKOTO
XO03s5IICTBa, TPAHCIOPTa U Ap. Ha
COCTOSIHUE OKPY>KaIOIIEeH Cpebl.

YMeTh 0Ka3bIBaTh NMEPBYIO MOMOIIb TPU
XUMHYECKUX OKOTax U OTPaBIICHUSIX.
[IpuHuMaTh yuactue B 00CyX ACHUU
npo0yieM XUMHYECKOH U
9KOJIOTMYECKON HaMpaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIUIO
1o npoOieMe U mpeiaraTb BO3MOXKHBIE
IIyTH €€ pelIeHus
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	9 КЛАСС
	(2 ч в неделю, всего 68 ч, из них 4 ч — резервное время)
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