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INOACHUTEJIBHASA 3ATINCKA

[TporpaMmmMa o XuMuu Ha YpOBHE OCHOBHOT'O 00OIIEr0 00pa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC 00O, a Takxke Ha OCHOBE (herepabHOM
pabodyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIUU MPETNOJaBaHusl y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHBIX opranu3anusx Poccuiickoit deneparum.

[IporpaMmma mo xuMHUM [a€T MpeACTaBIEHHWE O LeNsIX, OOmIel cTpareruu oO0y4yeHws,
BOCTIIUTAHUST W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH Yy4YeOHOro MpeIMeTa, yCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelleieHue ero mo kjaccaM U
CTPYKTYpHUPOBAHHE 10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeAeseT KOIUYeCTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEeMYIO I[OCJI€0BATEIbHOCTD
U3YYCHHSI XUMHUU C y9ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JJOTHKH y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeensieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuu TpeOOBaHUHN K pe3ysIibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus, a TAK)Ke TPEOOBaHUM K pe3yJibTaTaM 00yUeHUS] XUMHH
HA YypOBHE IeNiell W3ydeHHWs] TMpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIHHON
JeSITeIbHOCTH 00yUalonIerocs 0 OCBOCHUIO yUEOHOTO CO/IepIKaHUSL.

3HaHUE XUMUU CIIY)KUT OCHOBOH U1l JOPMHUPOBAHUSI MUPOBO33PEHUS 00YyUaroIIerocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMUEH
MPEJICTABICHUS O B3aUMOTPEBPAIICHUSX SHEPTUU U 00 HBOIIOINU BEIIECTB B MIPUPOJIC, O MyTSIX
pemieHus TH00aNbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKOIN 0€30macHOCTH, TPoOIIeM 31paBOOXpaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peanm3alliid  BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el U (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHpOBAHKME MBIIUICHHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHON  NeATeNbHOCTH,  OSKCIEPUMEHTAIbHBIX U
HCCIICIOBATEILCKUX YMEHUH, HEOOXOMUMBIX KaK B IIOBCEAHEBHOW JKHU3HH, TaK H B
npohecCHOHATLHOM IS TEIILHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO
B3IJI51a HA €UHCTBO MPUPOABI U YEJIOBEKa, SIBJISETCSI OTBETCTBEHHBIM 3TAalioM B (OPMUPOBAHUN
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YYarOIINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO-HAyYHBIM
3HAHUAM, K TPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlaHHbIe HampaBieHUS B OOYYCHMHM XUMHM O0ECIeurBaIOTCS creuu(uKoil coiepkaHus
y4e0HOrO0 TpeaMeTa, KOTOPBIA SIBISIETCS TIENAaroruueckKd aJalTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOCHHUE
00y4JarIUMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATUH XUMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHSITHI OPraHMYeCKON XUMHUH.

CtpykTypa coiepxaHHsl MporpaMMmbl IO XUMHH cpopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
nonxona k e€ mzyueHuro. CojepaHue CKIAAbIBACTCS W3 CUCTEMbl MOHATHI O XUMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHILMILY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MpEACTaBICHUH 00 ANEKTPOIUTUUECKOM TMCCOIMALINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TOJIYyUYEHHUS U3y4YaeMBbIX BEILECTB.

OcBoeHue mNporpaMMbl IO XHMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MpPUPOJbI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumuun
OPOMCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJ1accey.

[Tpu u3yueHN XUMUU TPOUCXOANUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajauya y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XMMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
MPUOOIIEHNHU K HayYHBIM METO/IaM MMO3HAHUS MIPU U3yUEHUH BEIIECTB U XMMUUYECKUX PEaKIInii, B
(GopMHpOBaHMM W Pa3BUTHM [O3HABATEIbHBIX YMEHHMM M HMX MPUMEHEHHMH B Yy4yeOHO-
MIO3HABATEIBHOM U y4eOHO-MCCIIE0BATEILCKOM 1eATEIbHOCTH, OCBOCHUH MPABUIJI 0€3011acHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro OoOpa3oBaHMs Ba)XHOE 3HAUECHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYJITHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTHYeCcKoe NpuoOIIeHrne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyYHbIM  METOJaM  IIO3HAHUS,
(bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecreueHne YCIOBHM, CMOCOOCTBYIONIUX TNPUOOPETCHUIO OOYYArOIIUMUCS OIBITA
pa3HooOpa3HOW NesATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHHS OKPY’KAIOIIEro MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TIOJYYEHHBIE TNPH M3YYCHUH XUMHH, NPUMEHATh HMX MPH peleHHH mpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH ACATEIBHOCTH;

— (opmupoBaHue y o0yyaronuxcs ryMaHUCTHYECKUX OTHOLICHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAOOTKU 3KOJOTMYECKH LieIecoo0pa3HOro MoBeACHUS B ObITY U
TPYAOBON JEATEIBHOCTU B LEIAX COXPAHECHHS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIUHU K O0yUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTH AaJbHEHIIero 00yueHusl.



OO01miee 9nCIIoO 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, cocTaBiseT 136 dacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

[lepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€JIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckre CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax Mo3HaHMs B XMMUU. UncTele BemecTBa U cMecu. CriocoObl pa3/ieneHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3eMEHTbl. CHUMBOJBI XMMHUYECKHX HJIEMEHTOB.
[TpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUeE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBasi 10J11 XUMHYECKOI0 2JIEMEHTA B COSIUHEHHH.

KomuuectBo BemectBa. Monb. MosnsipHasiMacca. B3auMoOCBSI3b  KOJIMYECTBA, Macchl M
YHcia CTPYKTYPHBIX €HHHULL BemecTBa. PacuéTsl o hopMyiaMm XMMHYECKHX COSAUHEHUH.

®uznyeckue M XUMHYECKHE SIBICHHUSA. XHMHUYECKas peakuus U e€ INpPU3HAKU. 3aKOH
COXPAaHEHHUS MAacChl BellecTB. XumMuueckue ypaBHeHUs. Kinaccudukanus XuMuyeckux peakuuit
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYA0H, MpaBuiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJICHUE BOCKA, TasTHUE JIba,
pacThpaHue caxapa B CTyIIKE, KMIIEHHE U KOHJAEHCALUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HAOII01eHHEe
M ONHCAaHHWE TPU3HAKOB TMPOTEKAaHMS XHMMHUYECKUX peakuuid (pas3jokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (ll), m3ydenume cmoco6oB
pa3feneHuss cCMecel: C TOMOIIbI0 MarHura, (pUIbTpOBAaHWE, BBIMAPUBAHME, IUCTHIUIALINA,
xpomarorpadus, TpPOBEICHHE OUYUCTKH TIOBApPEHHOW COJM, HAOJIOJEHUE M ONHCAHHE
pe3yNbTaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31eMEHT M IIPOCTOE BEILIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenuekucnopona. CnocoObl MOMyYeHHs] KUCTopoAa B JjabopaTopuu H
npoMmblIIieHHOCTH. KpyroBopot kucnopona B mpupoze. O30H — autoTporHas MOIAH(PHUKAIHS
KHCIIOpOJa.

TennoBoir >(pdekT XUMHUYECKOW peakluv, TEPMOXUMHUYECKHE YpaBHEHHS, JK30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOMIMBO: Yrojib M METaH. 3arps3HeHHe BO31yXa, YCUJICHHE
NapHUKOBOTO P deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B INPUPOJE,
buznyeckre 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTe! u comnu.

MoutsipabIii 00bEM Ta30B. Pacy&€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cpoiictBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hacelennsie u
HEHACBILIEHHBIE pacTBOphl. PacTBopuMoCTh BellecTB B Bozie. MaccoBas 10Js BeEIECTBAa B
pactBope. XHUMHYECKHE CBOMCTBa BOAbl. OcHoBaHus. PoiibpacTBOpOB B TMpUpPOAE U B



JKU3HUYETOBeKa. KpyroBopor Boabl B mIpupoje. 3arpsi3HEHHWE NpUpOAHbIX BoA. OxpaHa u
OYHCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIIOTHBIE, aM(oTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
oKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.

OcnoBanus. Kiaccudukanust ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenkiarypa ocHoBanuil. @PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoricTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XUMU4eckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COICPIKaHUS KUCIOpOJa B BO3JyXe, MOJyuyeHHE, COOMpaHue,
pacrmo3HaBaHMe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpallleHUs TOpeHHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMyd OKCHJIOB M OINKMCAHHWE HMX CBOWCTB, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE H
U3yueHHE CBOWCTB BOOpoAa (ropeHue), B3amMmojeiictBue Bojopona ¢ okcugom wmeau (1)
(BO3MOXXHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOIMIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBl C MeETaIaMH (HAaTpUEeM M KayiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPTraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAX KHUCIOT W ILEI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMU,
peakuui HEUTpanu3aluy, IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucremMa xumMudeckux sjiementos JI. U.
MenpeseeBa. CtpoeHune aToMOB. XHMHYECKasl CBsI3b. OKNCIMTEIbHO-BOCCTAHOBHUTEIbHBIEC
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUKA XUMHUYECKUX »dyieMeHToB. [loHsTHe O rpynmax
CXOAHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJOTEHbl, UHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHbIe OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMHYeCKHX »diemeHtoB [, .
MenneneeBa. KoporkomepuoaHass W JMHHONEpUoaHas ¢opmbl [lepuonnyueckoid CHCTEMBI
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpynnbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. W. MengeneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IIEPUOAAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT M ILIEJI0YEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PeaKInii (TOpeHHe, peakiuu pa3iokKeHUs, COeIUHEHHS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIOJb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHSTH,
SIBJISIFOILMXCS] CACTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHUA: HAy4HbIM (aKkT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HAKCIEPUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWJA, W30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKuust

Ilepuonnueckuii 3akoH. Ilepuogmyeckas cucrema xumudeckux oanemeHtos [[. H.
MenneneeBa. CtpoeHHe aTrOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalaus, KaJIbLUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMUYECKOU
CBS3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BeHIecTB. XHMMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJacCaM HEOPraHMYECKUX COEIMHEHUH, NeHEeTHYecKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanys XuMUYECKHX peakiuil Mo pa3IMYHbIM MpH3HAKaM (IO YHCIY U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTereHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajlu3aropa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TE€TEepOreHHbIX peakuusx. [lonstue o
karanuse. lloHsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHWE YPaBHEHUM OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia MIEKTPOHHOIO OasiaHca.

Teopust AAEKTPOTUTAYECKON AUCCOIMALIMM. DJIEKTPOJIUTHI U HEANEKTPOIUThI. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanuu. CHIBHBIC U CIIA0BIC DIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIUud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYeCKHWX BEIIeCTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEHIECTB (XJOpUIa HATpPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3AECUCTBHUS PpPa3IMYHBIX
(akTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCIIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHWs pPEaKIMi MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIICNIEHHE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOMUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIoKEHUS, COCIUHECHHS),
pacno3HaBaHMEe HEOPraHWYECKHX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

Hemetansbl 1 MX coeIUHEHUS

OO0masi xapakTepucThuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHne M (pU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJlIaMH,
uiesioyamu). XsopoBogopod. ColisiHasiKUCI0Ta, XMMUYECKHECBOMCTBA, MOyYeHHE, IPUMEHEHHUE.
JlefictBue Xjopa M XJIOpPOBOAOPOJAa HAa OPraHU3M 4YeIOBeKa. BakHeHlune XIOpUIbI U HUX
HaX0XJIeHHE B IPUPO/IE.

OO6mas xapakrtepucTtuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMYA KUCIOPOJA U CEpbl. XUMUYECKUE CBONCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (U3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOme Kak MpeICcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE PpEaKIHH,
Jeallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMy4eHHusi cepHOil KucioThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOI KUCITOTHI, KaUeCTBEHHAsI peakIus Ha cyabdaT-uoH. Haxoxaenue
ceppl M €€ COeAMHEHHH B Tmpupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpebl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBpAICHUSI.

OO6mas xapaktepuctuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble CTENEHU OKHUCIECHMs. A30T, paclpocTpaHeHHEe B Mpupone, QU3NYECKHE U
XUMHUYeCKHe cBolicTBa. KpyroBopoT a3zora B mpupojie. AMMUAK, ero GU3NIecKue U XUMHUSCKUE
CBOICTBa, Moy4deHue u npuMeHeHue. Comu aMMOHUS, X (PU3MYECKHe U XUMUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJy4YeHHE,
bu3nveckue W XUMHYECKHE CBOicTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHUCIOT |
cnenuduyeckue). Mcnonb3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KadyeCTBE MHUHEPATBHBIX



yaoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
doctopa, pusznyeckne u xummuueckue cpoiicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
bu3nYecKue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTroB B KadecTBE
MUHEpaIbHBIX YA0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHUS. YTJEpPOJ, alIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3nIecKrue U XuMUYECKHe cBorcTBa. Ancopoums. KpyroBopoTyriepoaa B mpupoe.
Oxkcuppl yraepoaa, ux (pU3nyYecKue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE Ha KMBBIE OPTaHU3MBL,
MOJYYCHUE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
coiu, uUX (uU3MYecKue M XHWMUYECKHE CBOMCTBa, MOydeHHe U npumeHeHHe. KadecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonb3oBaHwe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

[TepBoHauyabHBIC MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX Yriepoia
(MeraH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YyKCycHas kuciuota). [Ipupoansbie
WCTOYHHMKHU YTJICBOJOPOJOB (yrojb, MPUPOAHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(OeH3uH), UX poJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KHU3HU YeNOBEeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (V) u
KpEeMHUEBOU KuciioTe. CHUITUKATHI, UX HCIIOJIB30BAHKE B OBITY, B IPOMBINIIICHHOCTU. BaxHeiimue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3yueHne 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PeaKlui Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C OOpas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrJaWBaHHMS caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YUYECHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpPHOU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOU peakiuu Ha cyib(paT-HOH W HaONIOJeHHE TMpH3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M UX COeAMHEHHH
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX B (OCPOPHBIX YI0OpEHUIH,
MojlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peaklIuid Ha HWOH aMMOHUA U Qocdar-uoH W U3yYeHHE NPU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHATIOB), M3yUYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aACOpPOIMU PacCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, pacro3HaBaHue
U U3YyYCHHE CBOWCTB YTJIEKHCIIOTO rasa, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YCHHE TMPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJIEHHE C MPOAyKLIHEH
CHJIMKAaTHOM MPOMBIIIJICHHOCTH, PEUIeHHE 3KCIepUMEHTAbHBIX 3a/a4y 1o TeMe «BaxHeimue
HEMETAIUIBI U X COCTUHEHUS.



MeTasibl M MX COeTMHEHHS

OO0masi xapakTepUCTHKAa XHUMHYECKUX DJIIEMEHTOB — METa/LIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaNIOB. MeTalinueckas CBSI3b M METAJIMYECKas KpHUCTaJUITMYecKas
peléTKa. DNEKTPOXUMUYECKUN ps HampsoKeHW MeTtaioB. Dusnueckne M XUMHYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MOMy4YeHHs] MeTaIioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: onoxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXIEHHE B npupoje. PU3NUECKUe U XUMHUYECKHE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: mosiokeHwe B Ilepuoanueckoit
cucreme xumuueckux ayemeHToB [[. M. MenneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXIEHUE B
npupozae. PU3nyeckue U XMMHYECKHE CBOWCTBA MAarHus M Kajblusa. BaxkHelme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHuii: nonoxkenue B Ilepuomgmueckoil cucrteme Xumuyeckux snemeHtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuwomnueckodt cucrteMe xumuuyeckux osnementoB JI. M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXOXJACHUE B Mpupojae. OPu3nNdecKkue 1 XMMHYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skene3a (Il) m xenesa (lll), mx cocras, cmoiicTBa u
MOJIyYeHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C 00pa3liaMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMH,
U3YYCHHE PE3YJIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HWCIIOIH30BAaHHE BHUIEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTCKAHUS
KaueCTBEHHBIX pEaklMil HAa MOHBI: MarHus, KajlblUs, aIIOMUHUS, LKUHKA, xene3a (I1) u xenesa
(1), meau (1), HaGMrOIEHNE U OTMKMCAHUE MPOLIECCOB OKPAIIMBAHUS TIAMEHU MOHAMH HATpPUS,
KaJIis ¥ KaJIbIs (BO3MOXKHO HCIIONB30BaHHUE BUICOMATEPHUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA AIFOMUHUS W TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10
TeMe «Bakaenime MeTaluIbl U UX COSTUHEHUS.

XuMus M OKpyKawLias cpeaa

BemectBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHUMHUUYECKHX peaknuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpe/sl (TpeeNibHas 0MyCcTUMasl KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Ponb XxuMuu B pereHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuit Ikcnepumenm:

U3y4eHHe 00pa3IloB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYEHUU XMMHUHM B 9 Kilacce OCYIIECTBISIETCS
4yepe3 HCIOJb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CACTEMHBIMU JIJIL OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA Y3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Odwusmuka: Martepus, aroM, OSJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPaIMOaKTHBHOCTh, MOJIEKYJA, JJICKTPHUECKUH 3apsiji, TPOBOJHUKH, IOIYNPOBOJIHUKH,
TUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pemETKa, CIUIaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YI00pEHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadust: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0OmHIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMA  POCCHMCKUMH  COIHMOKYJIBTYPHBIMH U  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH U HOPMAaMH MOBEACHUS U
CIOCOOCTBYIOT MpOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLHAIU3AIIMH 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPUEHTAIMNA W PACHIMPEHUE OIBITA JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1)nIaTpuoTHYeCKOr0 BOCIMTAHUSA:

[IEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyUHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKHM B KH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpolcTBe
MUpa 1 00IIeCcTBa;

2)rpa:kaIaHCKOro BOCIIUTAHUSA:

MPEJICTABICHUST O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATENbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATENBbHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3JaHUHM Y4E€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOILM B MpoOLecCe 3TON yuyeOHOU AesITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMSI MTOCIIEICTBHUI TOCTYIKOB;

3)1IeHHOCTH HAYYHOI'0 MO3HAHUSL:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XHUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY IS
MOHMMAHUS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBA3SX UYEJIOBEKa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJy4YEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXoIuMBbIE Ul OOBSCHEHHS HaOJIOJaeMbIX IPOLECCOB U SBJICHUHN, I03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOy4YCHHMIO M TO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JaJbHEHIIEM;

4)(popMupoBaHUS KYJIbTYPbI 310POBb:

OCO3HAHHME IICHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUATHE BPEIHBIX
MPUBBIYEK (YIOTPEeOJECHUs aJIKOrojsl, HAPKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOIIOICHUS



npaBuj O€30MaCHOCTH TPH OOpAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY M3y4eHHUI0 Mpodeccuil U Tpyda pa3InyHOro poja, yBaKeHHE K
TPpyLy U pe3yjbTaTaM TPYAOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHWW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIAYATbHOW TPACKTOPUHU
MPOJOHKCHHUST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEeNHON MPOPECCHOHAITBHONU NESITCIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATLCS B MPOo(decCHoHaNbHOM cpee;

6)3K0J10rM4eCKOro BOCTIUTAHUS

IKOJIOTHUYECKHU TIEJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MACHOTO MOBEJCHHS MIPH paboTe ¢ BEIIECTBAMU,
a TaKKe B CUTYalHsIX, YTPOXKAIOIINUX 37J0OPOBBIO U KU3HHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIy4aeMble MPH H3YyUYEHUU XUMHUH, JJIs pelICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOTHON CPEOil, ISl TOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KyJbTYPBbl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B
MMO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMETHBIX pPe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTOE.), KOTOPHIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[EJIOCTHOW HAYyYHOW KapTUHE MHpa, U yHHUBEpCaldbHbIC yueOHbIE NEWCTBUs (TIO3HABATENbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpble 00ecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

basoBble Jlornyeckue 1efcTBUSA:

YMEHHS UCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSITUSAMMU), UCIIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YyCTAaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXly 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCy X AeHUs (MHIYKTUBHbBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITh B MPOIEcCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa30OBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XUMHYECKOW peakUud — TpU pelieHuu ydeOHo-
MO3HABATENBHBIX 33/a4, C YYETOM OTHX MOJETBHBIX TMPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX IPOIECCcaX U SIBICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:



yYMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

IpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM MpOIecca, CaMOCTOATEIbHO MMPOTHO3UPOBAThH €TI0
pe3ynbTar, (GopMyIUpoBaTh OOOOIIECHHMS M BBIBOJBI IO pPE3yJibTaTaM IMPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM paboTe.

PatGora ¢ undopmanmeii:

yMeHHEe BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
¥ GOpM MPEACTABICHHS, TOTYyYaeMY0 U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COZICp)KaHHUs, CIPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMaLINIo;

yMEHHE IPUMEHATh Pa3IMYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENBHBIX 3a/1a4
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacTH HCMOIb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpPMYy MpEICTaBICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMble 33/1a4ydl HECJIOKHBIMH CXEMaMH, IHUarpaMMaMu,
npyrumu GpopmamMu rpaduku U ©X KOMOMHALUAMU;

yMEHHE HCMOJb30BaTh W aHAJIM3UPOBATh B MpolEcce y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPY>KAIOLEH PUPOJHON CPELBI.

KoMMyHUKAaTHBHbIE YHHBepcaJbHbIe Y4eOHbIe el CTBHUA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auamora W (WJIH) JIUCKYCCHHM) TIO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMyIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEACTABIATH MOJyYCHHbIE Pe3yJIbTaThl T03HABATEIBHON e TENIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 PEe3yJIbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATEIbCKON N1EeATEIbHOCTH MPU PEUICHUH BO3HHUKAIOMIMX NpoOjieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COIIACOBAHMS TMO3UIUMN (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX ACUCTBUM, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOM paboTHI U JpyTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAaMOCTOATEIBHO ONMPENENSITh LeNU AeSTebHOCTH, JIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelieHHs Y4eOHBIX M IO03HABaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuTM IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM IMOJIy4eHHMs] HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIECHUBATh COOTBETCTBUE MOJIyYEHHOI'O pe3yJIbTaTa 3asBJICHHON LENH,
YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpeyiaraéMble B yCJIOBUHU 3aaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTEIBLHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell MporpamMMoM, BBIICISIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHHS, YMEHUS W CIOCOOBI JEHCTBUM, BUIBI JEATCITLHOCTH IO
MOJy4EHUI0O HOBOTO 3HAHUS, €r0 HHTEPIpPETAllud, NPeoOpa3OBaHUI0 U TMPUMEHEHHUIO B

PA3INIHBIX yqe6HBIX 1 HOBLIX CUTYyallUAX.
K konmy oOyueHuss B 8 kJjacce mMpeIMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHMUYECKUX IMOHSATUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
QJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XUMHYECKOIO
9JIeMEHTa B COEQUHEHUH, MOJSPHBIH OO0BEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHLIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas peakius, Kiaccudukanms
peakuuii: peakliui COEANHEHUS, PEAKLIUN Pa3JIOKEHUs, PEaKLIUU 3aMEILEHUs, PEAKLIUI
0o0MeHa, 2K30- U IHJIOTEPMHUYECCKHE PEaKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aToMHas opOuTadb, paAuyC aTroMa, XMMHYECKas CBS3b,
MOJISIpPHAsE ¥ HENOJIsipHasi KOBAJIGHTHAas CBsI3b, MOHHAs CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBasi 10J1s BellecTBa (IPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTHI M NPUMEHSTH 3TH
MOHSTHUS MIPU OTIMCAHUY BEIIECTB U X MPEBPAICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJeHHS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COECIUHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COEOUHEHUH 1o d¢opmyiaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenaeneeBa: 1eEMOHCTPUPOBATH
[OHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XHMUYECKUX 3JEMEHTOB OT HX
nojioxkeHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [leproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moArpynmna (A-rpynma)» u
«nobounas moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COcTaB MW 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKHE
peakuuu (MO YUCIYy U COCTaBY Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEILIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpPXKJas  ONUCAaHWE [pPUMEpPaMU  MOJICKYJISIPHBIX  YpaBHEHUMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUM;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUI B PA3JINYHBIX YCIOBUAX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOANTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MIPUMEHSATh OCHOBHBIE OTIEPAIMM MBICIUTEILHON ACATEIHPHOCTH — aHAM3 M CHUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMATH3AINIO, KIAacCU(DUKAIINIO, BBISBICHUE MPUYNHHO-
CJIEACTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XWMHYECKHX PEAKIUU,
€CTeCTBCHHO-Hay4YHbIE = METOJbI  TO3HAHUS —  HaOmIOJAeHWe,  W3MEpEHHe,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeoBaTh TMpaBWJaM TIOJIB30BAHUS XUMHUYECKOHM TOCYJIOoM U  J1ab0paTOpHBIM
o0opyloBaHHEM, a TAaKXe TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH T10 BBITTOJIHCHHIO JIAOOPATOPHBIX XHMHUYECKUX OIBITOB TIO MOTYYEHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHYECKHE IKCIICPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB IEIOYCH U
KHCJIOT C TIOMOITLI0 MHAUKATOPOB (JTakMyc, peHodTanenH, METUIOpaHK U IPYTHE).

K koHmy oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSTHHA: XMMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELIECTBO, BAIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBS3b, TEIUIOBOM (PPEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, JJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHasi, WOHHAs, METAJUTMYECKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEeaeibHO JOIYyCTUMAs
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH ONMCAHUU BEILIECTB U X MPEBPAIICHHUI;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCy COENMHEHUH 1o (QopMyliaM, BHJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsj] HOHAa MO0 XHUMHYECKOU
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, TUI
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHMe: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio popmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TOHATUS «TJaBHas moiarpynmna (A-
rpynmna)y u «mnobouHas mnoxarpynmna (b-rpynma)», Manble W OONbLINEe TMEPHOMBI,
COOTHOCUTh O0O3HAu€HUs, KOTOphIE HMEIOTCSI B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo IEKTPOHOB U pacIipeielieHUue UX 10 AIEKTPOHHBIM CII0SM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XUMUYECKHE
peakiuu (1Mo 4MCIy M COCTaBYy YYacTBYIOIIMX B PEAKIMU BELIECTB, 10 TEIUIOBOMY
3 eKTy, M0 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) OOLIMEe M cHenu(HUUECKHe XUMHUYECKHE CBOMCTBa
IPOCTBIX U CIOKHBIX BEIIECTB, OATBEPAKAAs ONMMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
VMOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONM TUCCOLMAIIMU KUCIIOT, IEI0UYe U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pEeaKUUii MOHHOrO OOMEHA, YpaBHEHUS pEeaKIuii,
MNOATBEP)KIAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca STHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMHUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBHUSAX;

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MacCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMEHTa 1o (popMylie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

coOuoaTh IMpaBWja IOJIb30BAaHUS XUMHMUYECKOW TOCYJIOM U J1aOOpaTOpHBIM
00OpyI0BaHHEM, a TaKKe IpaBHia OOpalleHUs C BELIECTBAMHU B COOTBETCTBHU C
UHCTPYKIHSAMU 110 BBIIOJHEHHIO J1a00paTOPHBIX XUMHUYECKUX OMNBITOB IO MOIYYECHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUYECTBEHHBIN COCTaB Pa3jIM4YHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IMyTEM XJIOpPHI-, OpoMHI-, MOAUA-, KapOoHat-, ocdart-,
CHIIMKAT-, Cynb(haT-, THUIPOKCHA-UOHBI, KATHOHBI AMMOHMS W HWOHBI HM3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIC OIEPALlMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUUYMHHO-CIIEICTBEHHBIX
CBA3CH — JUIA M3Y4YEHHUs] CBOWMCTB BEIIECTB M XMMHMYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4YHble METOAbl TMO3HAaHWs — HaOJIOJEHHE, U3MEpEeHUue, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Ne KoimnuecTBouacos

HaumeHoBaHuepasaejioB u daekTpoHHbIe (LU(POBHIE)
n/ Bcer  KontpoabHbiepato  IIpakTnueckmuepado

TeMIIPOrpaMMBbI o0pa3oBaTebHbIEPECYPCHI
n 0 ThI ThI

Pa3nes 1.1lepBoHayanbHbIeXUMHYECKHETTOHS THS

Xuwia — BaxcHas 0071acts https://m.edsoo.ru/YNVJIX66

0G

1.1 €CTECTBO3HAHMS M TIPAKTHIECCKOMN 5 0 2
NeSITeTbHOCTH YeJIOBEKa

https://m.edsoo.ru/ONNXR1
VFO

1.2 BemecTBa 1 XuMu4ecKepeakiuu 15 1 0

Hroromopazaeny 20

Pa3nes 2.BakHeiilye npeacTaBuTe I HEOPraHMYECKHUX BeleCTB

2.1 Bosnyx. Kucnopon. IToustre 06 okcugax 6 0 0 it:tgrg://m.edsoo.ru/DSBORT
https://m. .ru/5D61JZ6P
2.2 Bonopon. [TorsiTie 0 KMUCIOTaX B COMAX 8 0 1 S ps://m.eds00.1/5D61126
Bopa. PactBopsl. [Tonstue 06 https://m.edsoo.ru/M13I15KJ
2.3 5 1 1
OCHOBAHHSAX BM
OCHOBHBIEKJIACCHIHEOPTaHHUECKUXCOESTUH https://m.edsoo0.ru/0T5A5M0
2.4 . 11 1 1
eHul WT
Wroromnopaszaeny 30

Paznen 3.Ilepuoanuecknii 3axkoH u Ilepuoagnueckasi cucrema xumnieckux 3jeMmeHToB . M. MenaesneeBa. CTpoeHneaTOMOB.
XuMnuyeckasicBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIEPEAKIINU

3.1 [Mepuoanueckuii 3axoH u [leproandeckas 7 0 0 https://m.edsoo.ru/TCBJBV



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

crucTemMa XMMUYECKux 3jemMeHToB /1. .
MengeneeBa. CTpoeHneaTroMa

WEZ

Xumuaeckas cBsi3b. OKHCIUTEIBHO-

https://m.edsoo.ru/F6AOASD

3.2 8
BOCCTAaHOBUTEJIbHBIE PEAKIIUU PE

https://m.edsoo.ru/LRYWBJ

Hroromopazaeny 15
PES
https://m.edsoo.ru/KQBD02J

PesepBHOEBpeMs 3
69

OBLIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69

9 KVIACC

No KoumnuecrBoyacos
HaumeHoBaHuepasaeioB u JyeKTpoHHBbIe (LM pOoBbIE)
n/ Bcer  Kontpouabnbiepado  IIpakTnueckuepato
TeMIPOrpaMMbl o0pa3oBaTebHbIepecypChl
n 1] TbI ThI
Paznen 1.BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 0 https://m.edsoo.ru/EQETUT3
' OCHOBHBIX Pa3/IeNioB Kypca 8 kjacca 5Z
OCHOBHBIE3aKOHOMEPHOCTHXUMUYECKUXPE https://m.edsoo.ru/AEN4LW
1.2 . 4 0 0
AKIIHA G7U
13 DJIEKTPOIUTHYCCKAS TUCCOIHALINS. 8 1 1 https://m.edsoo.ru/KODUR5
' XHUMHYECKUE PEAKIIUU B PACTBOPAX ovv
Hroronopaszneny 17
Pa3zgen 2.HeMeTa/JIBI 1 UX COeUHEHUS
51 OO01mas xapaKTeprucTUKa XUMHUIECKUX 4 0 1 https://m.edso0.ru/ZTN1F70
' anemeHToB VIIA-rpynmnsl. ["anorenst Ol
OO61mas xapakTepucTUKa XUMUYECKUX https://m.eds0o.ru/P3DHME
2.2 anemeHTOB VIA-rpynnsl. Cepa u 6 0 0 B09
e€CoeINHEHUS -
OO61mas xapakTepucTUKa XUMUYECKUX https://m.eds0o.ru/VOXDOU
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u 7 0 1 X2S
UX COeIMHEHUs -
06
I1ast XapaKTePUCTUKA XUMHYECKHUX https://m.edso0.ru/JPI200V]
24 anemeHToB |VA-rpynmel. Yriepona u 8 1 2 X
KPEMHUI U UX COCAMHEHUS -
Wroromnopaszaeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3.MeTaJIbI M MX COCTHUHEHU S

3.1  OOGumecBoiicTBAMETAILIOB 4 0 0 ESV /m.eds00.ru/GHV?2L 6
3.2  BaxHeiimme MeTauIbl U X COCANHEHHS 16 1 2 ES:/ /m.edsoo.ru/EFKQW9
Hroronopazneny 20
Paznen 4. Xumus 1 okpy:kamomas cpeaa
4.1  BemecTsa ¥ MaTepHabl B )KM3HH YEIOBEKA 3 0 0 Eizs:/ /m.edso0.ru/TENBWE
Hroromopazaeny 3
PesepBHoeBpems 3 0 0 https://m.edsoo.ru/FY5RY75

R9

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 08 4 !



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/FY5RY75R9

MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHON IMPOT'PAMMBI

8 KUIACC

KoanposepsieMmoropesyibtaTa

IIpoBepsiemble IpeMeTHbIE Pe3yJIbTAThI
OCBOCHHSI OCHOBHOM 00pa30oBaTe/IbHOM NPOrpaMMbl
OCHOBHOI'0 00111er0o 00pa30BaHUA

ITo teme: «llepBoHavanbHbIE XUMUYECKHE TTOHATHSD)

11

paCKpBIBaTB CMBICJI OCHOBHBIX XUMHUYCCKUX HOHHTHﬁ:
aTOM, MOJICKYJIa, XHUMHYCCKHH 3JIEMEHT, IPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJTHOPOJIHAS ), BAJIEHTHOCTD, OTHOCHUTEILHAS
aTOMHasa nu MOJ'IGKyJ'DIpHa}I Mmacca, KOJINYCCTBO
BEIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJIs
XUMHUYCCKOIo 3JIEMCHTa B COCOHMHCHHH, MOHHpHBIﬁ
00BEéM, XUMHYECKas peakius, Kiaccuukanus
peaKuii: peakuuu COEIMHEHMS, peakiuu
pa3NoKeHUsl, peaklMy 3aMeIleHs, peakiuu oOMeHa,
9K30- W DJHAOTEPMHYCCKHE PEaKIUU, TEILIOBOU
s deKT peakiyu, pacTBOp, MaccoBas JA0JS BEIIECTBA

(TIpolIeHTHAsI KOHIIEHTPAIIKS) B paCTBOPE

1.2

HUIITIOCTPUPOBATH B3aMOCBA3b OCHOBHBIX
XUMHUYECKHUX TMOHITHI U IMPUMCHATH 3TU IOHATHUA IIPU

OIMCAHUU BEUIECTB U UX MpEBpallleHUI

1.3

UCIIOJB30BaTh  XHMHUYECKYI0  CUMBOJIUKY  JUIA
cocraBneHuss (GOpPMyJ BEIIECTB U  ypaBHEHUH

XUMHYECKUX PEaKIni

1.4

PaCKpbhIBaTb CMBIC]I 3aKOHOB COXpPaHCHHA MAaCCBhL
BCIICCTB, IIOCTOSAHCTBA cocCTaBa, ATOMHO-

MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo

1.5

OonmpeaciisiTb BAJICHTHOCTH AaTOMOB JJIECMCHTOB B

6I/IHapHI>IX COCANHCHHUAX

1.6

KJIacCCU(PUITUPOBATh XUMHUECKHE PEAKIUU (IO YUCTY




U COCTaBy Yy4YacTBYIOLIUX B PEaKLUU BEIIECTB, II0

TerioBoMy ddekry)

1.7

BBIYHUCIIATH OTHOCHUTCIIbHYIO MOJICKYJISIPHYIO n

MOJISIPHYIO MacChl BEILIIECTB

1.8

BBIYUCIIATH MACCOBYIO JOJHO XUMHUYCCKOI'0 3JICMCHTA

1o ¢popMyJie COeTUHEHUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NIPUMEHSATh €CTECTBEHHOHAYYHBIE METOJbI MTO3HAHUS
— HaOmrofeHWe, UW3MEpPEHHe, MOJEIHPOBAHUE,

SKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIH )

ITo TeMe: «Baxnenmue [PEACTaBUTEIN

HCOPTaHNYCCKUX BEIICCTB»

2.1

PaCKphIBATE CMBIC]I OCHOBHBIX XUMHWYCCKUX TTOHSITHM:

OKCHJ, KMCJIOTa, OCHOBAHHE, COJIb

2.2

ONpCaACIIATh MPpUHAIIC)KHOCTD BCIICCTB K

ornpeaenéHHOMY KJIacCy COeTuHEHUH o ¢popMyiiam

2.3

KJIaCCU(UIIMPOBATLHEOPTaHUYECKUEBEIIECTBA

2.4

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA BCIICCTB PA3INIHBIX KJIaCCOB,
MOJTBEPK/Iasi OMMCAHUE MPUMEPAMU MOJICKYISIPHBIX

YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUN

2.5

MPOrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCHUMOCTHU
OT HX KayeCTBEHHOIO0 COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMHUYECKUX IpeBpalieHH B

PA3INYIHBIX YCIOBUAX

2.6

CIeIOBaTh TpPaBUJIaM TIOJB30BAHUS XUMHUYECKOU
MOCYJION M JIa0OpaTOpPHBIM 00OPYIOBAaHHEM, a TAKKE
npaBuiIaM OOpPAIICHHUS C BEIIECTBAMU B COOTBETCTBUH
C UHCTPYKLUHUSMHU IO BBINOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKHX OMBITOB IO TOIYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BeImecTB (BOAOPOAAa M KHCIOPOJA),
IIPUTOTOBJICHUIO  PAaCTBOPOB  C  ONPEAEIEHHON
MaccoBOM  JI0J€d  pacTBOPEHHOIO  BEIIECTBA,

IMJIaHUPOBATh n MMpOBOAUTH XUMHUYCCKUC




OKCIEPUMEHTHl IO  PAcClO3HABAHHUIO  PacTBOPOB
meao4ed W KUCJIOT € MOMOILBIO HHAMKATOPOB

(makmyc, ¢peHondraaent, METUIOPAHK U APYTHE)

2.7

IIPOBOJUTH PACUYETHl II0 YPABHEHUIO XUMHYECKOU

peakiuu

ITo Teme: «Ilepronnueckuii 3akoH u [lepronnueckas
cucteMa xumuueckux snemeHToB J[. . Menaeneena.
CTpoeHneaToMOB. XUMHUYECKASACBSA3b.

OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHIﬂepeaKHI/IH»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX HOHATHH:
SAIpO aToma, SJEKTPOHHBIM CJIOW aToMa, aTOMHas
opOuTanb, paauyc aromMa, XHMHYECKas CBS3b,
noJisipHasT M HEMOJIIpHAasT KOBAJIEHTHAasl  CBS3b,
SJICKTPOOTPULATCIIbHOCTD, HOHHAas CBA3b, HOH,

KaTHuOH, aHUOH, CTCIICHb OKUCJIICHU

3.2

KJIaCCI/I(bI/II_II/IpOBaTBXI/IMI/I‘-IGCKI/IGB.HGMeHTBI

3.3

OINKCBHIBATh M XapaKTEepPH30BaTh TaOIMUHYIO (Gopmy
[lepnonnueckoid CUCTEMBI XHMHYECKHX 3JIEMEHTOB:
pa3nu4arh TTOHSITHS «TJaBHAs MOATpyIa
(Arpynma)» u «mobounas moarpynma (brpymma)y,

«MaJiple» U «OOJIBIITHE) NEpUOabI

3.4

packpeiBaTh cmbicia I[lepuoamyeckoro 3axona JI.M.
Menneneena: JIEMOHCTPHUPOBATh IMOHUMAaHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
3JIEMEHTOB OT WX TojoxkeHusi B llepmoamyeckoit

CHUCTEMC

3.5

COOTHOCHUTH OO0O3HAYECHHS, KOTOpHIE HMEIOTCS B
tabmuie «llepmomnueckass cucreMa XHUMHYECKUX
snemenToB J[.JI. MeHngeneeBa» ¢  YHCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKHX
DJIEMEHTOB (COCTAaB W 3apsii sapa, oOIIee YHUCIo
3JIEKTPOHOB U PACHPEACIICHUE MX MO 3JIEKTPOHHBIM

CJI0SIM)

3.6

OonpeaciisitTb  CTCIICHb  OKUCJIICHUA  3JICMCHTOB B

6I/IHapHI)IX COCINHCHHUAX




3.7

ONpENENATh BUJ XUMHUYECKOU CBs3U (KOBaJIEHTHAsI U

I/IOHHaSI) B HCOPraHMYCCKNUX COCANHCHUAX

9 KUIACC

KoanposepsieMmoropesyibtaTta

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThI
OCBOCHHSI OCHOBHON 00pa30oBaTe/IbHOM NPOrpaMMbl
OCHOBHOTI0 00111ero 00pa3oBaHus

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkus»

11

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TTOHSITHHA:
pactBop, 3JIEKTPOJIUTHI, HEJJIEKTPOJINUTHI,
ANEKTPOIUTUYECKAST TUCCOIUAIIHS, PEAKIIHH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOe paBHOBECHE,
obpaTuMble u HEOOpaTUMbIe peakIuu,
OKHNCIUTCIIbHOBOCCTAHOBUTCIBHBIC pcaKknuu,
OKHCITUTENIh,  BOCCTAHOBUTENb,  OKHUCICHHE |
BOCCTAHOBJICHHE,  aJIOTpomusi,  amMQpOTEPHOCTb,
XUMHAYEeCKass  CBS3b (koBaJIeHTHasi,  WOHHaf,
MeTaJITUIecKast), KpUCTAIITNIECKast pemérka,

CIUIaBbI, CKOPOCTh XMMHUYECKON peakInu

1.2

HUITIOCTPUPOBATH B3aHMOCB3b OCHOBHBIX
XUMHUYECKHUX TMOHITHI U MMPUMCHSATH 3TU IOHATHUA IIPU

OIMCAHUU BEUIECTB U UX MpEBpallleHUI

1.3

COCTaBJIATE ypaBHEHUSA AJIEKTPOIUTUYECKOMN
JUCCOILIMAIIMN KHCJIOT, IEJIOUSH M COJICH, ITOJIHBIC U

COKpaIIEHHBIE YpPaBHEHUS peaKIHii HOHHOrO 0OMeHa

1.4

PacCKphIBaTh CYITHOCTb OKHCJIIUTCIBbHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ noCcpcaACTBOM

COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

IIPOBOJUTH PACUYETHl II0 YPABHEHUIO XUMHYECKOU

peakiuu

ITo temaMm: «Hemetayibl W UX COEOUHEHUA» U

«MeTamiel 1 uX COCAUHCHU A

2.1

XapaKTEepU30BaATh (omuchIBaTH) o0rue u

cnenuuyeckue XUMHUYECKHE CBOMCTBA MPOCTHIX U




CIOXKHBIX  BEIIECTB,  MOJATBEpPXJasi  ONHUCAHUE
npUMepaMu MOJEKYJSPHBIX U HOHHBIX YypaBHEHUH

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJIATh YpPaBHCHHA peaKuHﬁ, MOATBCPKAAOIIUX
CymIeCTBOBAHUC TCHETHYCCKOM CBs3HU MCXKOY

BCIICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBHUCHUMOCTHU
oT nux CTpOCHUA, BO3MOXKHOCTH IMPOTCKaHUA

XUMUYECKUX IIPEBPAILICHUM B PA3JIMYHBIX YCIOBUAX

2.4

CJICAOBAaTh IIpaBHUJIaM I10JIb30OBAHUSA XUMHUYECKOU
MOCYJION M JIa0OpaTOpPHBIM 00OPYIOBAaHHEM, a TAKKE
ImpaBujiaM 06paH_IeHI/I$I C BeIeCTBaM B COOTBETCTBUHN
C MHCTPYKIHUSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO H CO6I/IpaHI/IIO
razo00pa3HbIX BEIIECTB (aMMHaKa W YIJICKHUCIIOTO

rasa)

2.5

HPOBOJNTH peaknum, MOJTBEPKAAIOIINE
Ka4eCTBEHHBI  COCTaB  pa3jMYHBIX  BEIIECTB:
pacro3HaBaTh OINBITHBIM ITyTEM XJIOPHI-, OpOMHL,
uoaua, kapbonar, ¢ocdar, cunukar, cynbdar,
THIPOKCHJMOHBI,  KaTHOHBI ~ aMMOHHS,  HOHBI
U3YyYEHHBIX METAJIOB, NMPHUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKHUX BEIECTB

[To Teme: «XuMuUs 1 OKpY>Karolas cpear

3.1

PaACKphIBATE CMBIC]I OCHOBHBIX XUMHWYCCKUX TTOHSITHM:

[TJIK BemecTBa; KOppo3usi METAILIIOB

3.2

NPUMEHATh OCHOBHBIE OINEpalluyd MBICIUTEIbHON
NEATEIbHOCTA — AaHaJIu3 W CHHTE3, CpPaBHEHHE,
000011IeHME, CHUCTEMAaTHU3aIuIo, BBISIBJICHUE
MPUYMHHO-CIIECTBEHHBIX CBS3€M — ISl HU3y4YCHUS
CBOWCTB  BEIIECTB M  XUMHYECKHUX  PEAKIUU;
€CTECTBEHHOHAYYHbIE METOJIBI MMO3HAHUS -
HaOJII0IeHUE, U3MEpEeHue, MOJICJIUPOBAHUE,

AKCTIEPUMEHT (PeaTbHBIM U MBICTICHHBIHN )




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsiembliidjieMeHTCOAePKAHUS

1

HepBOHaLIa.]'II)HI)IeXI/IMI/ILIeCKI/ICHOHHTI/IH

11

[Ipenmer xumun. Poiap XUMUM B JKM3HHU YEJIOBEKA. XHMMHSI B CHUCTEME HayK.
Tena " BelleCTBA. duznueckrecBOICTBABEIIECTB.

AFpeFaTHOGCOCTOHHI/IeBCH_ICCTB

1.2

[NousTHe 0 MeTonax mo3HaHud B xuMuu. Uncrteie BemecTsa U cmecu. CriocoObl

pas3zaeneHus cMecen

1.3

AToMBI U MOJICKYJIBI. Xumudeckue dieMEHTh. CHMBONB  XUMHUYESCKUX

a51eMeHTOB. [IpocThie U cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOCYYEHHE

14

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XWMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOcHUTenbHass ~ aTOMHas  Macca.
OTtHocuTenbHAsIMOJIEKYIIpHasiMacca. MaccoBasJOIIXUMHUECKOTOJIEMEHTA B

COEIUHEHUN

1.5

KomnuectBo BemectBa. Monb. Monsipaasg macca. B3anmmocBsA3b KOJIMYECTBA,
MAacChI u 4yciia CTPYKTYPHBIX €IMHULI BEIIECTBA.

PacuérpimodopmymaMxuMuaecKuXCcoeTMHEHUMA

1.6

Ousnyeckne U XMMHYECKHE SABJICHUSA. XUMHUYECKas PEakuus U €€ IMPU3HAKU.
3aKOH COXpaHEHHUsS MacChl BellecTB. XUMUUeckne ypaBHeHus. Knaccudukanums

XUMUYECKHUX PeaKIuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYI0M, C TpaBUJIaMHU
pabotel B mjaGopatopuu U nOpuémMamMu oOpamieHuss ¢ J1abopaTOpHBIM
o0opyoBaHHEM, W3y4YCHHE UM ONHCaHWE (PU3NYECKUX CBOWCTB 0Opa3IoB
HEOpPraHMYECKUX BEUIeCTB, HaOmoAeHHE (U3NYEeCKUX (IJIaBIEHHE BOCKA,
TasiHUE JIbJIa, PAaCTUpaHHE caxapa B CTyIKe, KUIEHHWE U KOHACHCALUs BOJbI) U
XUMUYECKHX  (TOpeHHe  CBEYHM, NPOKATMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICKICTBHE MeJIa C KHUCIOTOW) SBJICHUHN, HAONIOICHWE W OIHUCAHHE
NPU3HAKOB MPOTEKaHWS XHMHYECKHX peaknuid (pa3joxeHwe caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue THAPOKCHIa
veau(ll) mpu HarpeBaHwWH, B3aMMOJCHCTBHE >Kele3a C PaCTBOPOM COJH

meau(ll), m3yuenue cmocoOOB paszzieneHus cMeceld (C TOMOIIBI0O MarHuTa,




¢uIbTpOBaHMEe, BBIIAPUBAHUE, IUCTUUIALMSA, XpomaTtorpadus), MpOBEACHUE
OUYHCTKH ITOBAapEHHOMN COJIM, HAOJIOJEHNE U OIIMCAHNE PE3Y/IbTaTOB IIPOBEIACHUS
OIBbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3JAaHUE MOZCIICH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

BaxnelimuenpencraBUTeIMHEOPTraHUYE€CKUXBEILIECTB

2.1

Bo3nyx — cmeck razo. CoctaB Bo3ayxa. Kuciopong — 3jleMEHT W IPOCTOE
BemlecTBo. HaxokneHue Kuciopoaa B Mpupoje, (U3MYECKHe U XUMUYECKHE
cBoricTtBa (peakmuu ropenus). Oxcupawl. [Ipumenenue kuciopona. CrocoObI
MOy YEHUS KHCIIopoaa B nabopaTtopuu u HNPOMBIIUIEHHOCTH.
Kpyrosoportkuciopona B MPUPOJIE. O30H -

AIOTPONHAIMOAN(PUKALUSKUCIOPO/Ia

2.2

TennoBoil 3¢ heKT XMMUIECKON peakIy, TEPMOXUMHUYECKHE YPaBHEHHSI, 3K30-
Y DHAOTEPMHUYECKUE peakuuu. TOMIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3yXa,

yCUJICHHE TapHUKOBOTO 3((ekra, pazpylieHrne 030HOBOTO C0s

2.3

Bonopon — snemeHT M mpocroe BemecTBO. HaxokneHue BoAopoja B MPHUPOJIE,
du3nueckre W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CHOCOOBI MOTYYCHHUS.

Kuciote! u comm

2.4

MoutsipabIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSM

2.5

®dusznueckue cBoiicTBa Bonbl. Boma kak  pactBopuTenb. PacTBOpHI.
HacmmeHHHe W HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTb BCIIIECTB B BOJC.
MaccoBasi 1074 BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponbs pacTBOpoB B IpHUpoJe U B KM3HU 4deloBeka. Kpyroeopor
BO/IbI B pUpoe. 3arpsI3HEHUETTPUPOTHBIXBO/I. Oxpana u

OYMCTKAIIPUPOIHBIXBO

2.6

Knaccudpukanuss nHeopranmdeckux coenuHeHuil. Oxcuapl. Knaccuduxarms
OKCHUJIOB: cosieoOpa3yroniue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) u
Hecoseo0pasyronue. Homenxknarypa OKCH/JIOB. duznveckue u

XUMHYECKHECBONCTBAOKCHIOB. [losydyeHneokcuioB

2.7

OcHoBanus. Kiaccudukanumss ocHOBaHWA: MIENOYM H  HEPACTBOPHUMBIC
OCHOBAaHMSL. HomeHkitarypaocHOBaHHUIA. dusnueckue u

XHMHYECKHECBOMCTBAaOCHOBaHM. [lomyueHneocHOBaHMiA

2.8

Kucnotel. Knaccudpukanus xucnor. Homenknarypa kucnor. dusmdeckue u
XUMHYECKHE CBOMCTBA KHUCIOT. PsamaktuBHocTuMeTauioB H.H. bekerosa.

ITonyuenuekucnor

2.9

Comu. Homenknatypa coneil. dusmueckre M XUMHUYECKUE CBOICTBa COJIEH.




ITonyuenuecosnei

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE  OMpeIeieHUE  COACpKaHUS
KHCTIOpOJla B BO31yXe, MOJy4YeHHe, coOupaHHe, paclo3HaBaHHE U H3Y4YECHHE
CBOWCTB KHCIIOpOJia, HAOIOICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIAOM H
yCIIOBUSI BOBHUKHOBEHHUS W MPEKpalleHUs] TOpeHus (moxapa), 03HaKOMIIEHHE C
oOpa3lilaMd OKCHUIOB ¥ OINHCAaHWE WX CBOWCTB, TMOJy4YeHHE, COOMpaHue,
pacmo3HaBaHMEe M HW3yY€HHE CBOMCTB BOAOpoJa (ropeHue), B3auMOJEHCTBHE
Bogopoaa ¢ okcunoM meau(ll) (Bo3MOXHO KCIONB30BAHKME BUACOMATEPUATIOB),
HaOmo/leHue 00paslioB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEJOBaHHE
OCOOCHHOCTEH pAacTBOpPEHMsI BEIIECTB C PA3IMYHOM  PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNpPEAETEHHOW MAacCOBOM J10JI€ll PacTBOPEHHOIO
BEILIECTBA, B3aUMOJICMCTBUE BOABI C MeTaIaMUd (HaTpUEM U KaJIbLIUEM)
(BO3MOXKHO ~HCIOJIB30BAaHHE BHICOMATEPUATIOB), OMPEACICHUE PACTBOPOB
KUCIIOT W IIeJoYedl C TOMOIIbI0 HMHIUKATOPOB, HCCIIEOBAaHHE OOpPa3IOB
HEOPraHMYECKHUX BEHIECTB pA3JIMYHBIX KJIACCOB, HAOIOJICHUE W3MEHEHUS
OKpacKM WHJMKATOPOB B pacTBOpax KHUCIOT M IIEJoYei, H3ydeHHe
B3auMoecTBus okcuga meau(ll) ¢ pacTBopoM cepHOMl KHUCIOTHI, KHUCIOT C
MeTa/UIaMM, PEAKLUNA HEUTPAIU3aLUK, [T0JIy4YeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHWE OJIHOIO MeTajula JpYyrMM W3 pacTBOpa COJIM, PpEIICHHE
HKCIIEPUMEHTANIbHBIX 337a4 Mo TeMe «BaxHelrme KiIacchl HEOPTaHMYECKHUX

COCTMHEHUI

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHrnearoMoB. XUMUYECKASICBA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBICPCAKIIU A

3.1

[lepBpie MOMBITKH KIACCU(UKAIMM XUMUYECKHX JJIeMEHTOB. l[loHaTne o
TPYIIax CXOMHBIX 3JEMEHTOB (IEJIOYHBIE W IIEIOYHO3EMENbHBIC METaJLIbI,
TaJOTeHEI, WHEPTHBIE rasbl). DJIEeMEHTHI,

KOTOPBICOOpa3yroTaM(OTEPHBICOKCH IBI M THIPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. [lepuognyeckas cucrema XumMudeckux 3yemeHToB J[. M.
Menneneesa. Koporkonepuognas u JUIMHHOIIEPUOJHAS bopmbI
Ilepuonuueckoit cucrembl xumuyeckux dsnemeHtoB J.M. Menneneesa.
IlIepuonst m rpymnmbl. OU3NYECKH CMBICI HOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Ctpoenune aroMoB. CoctaB aToMHbIX siaep. M3oromnbl. Dnektponsl. CTpoeHue




AIIEKTPOHHBIX 000J04YeK aToMoB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cuctembl J[.M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTroMOB XHUMHYCCKUX JJICMCHTOB,
METAIJIMYECKUX W HEMETaNIMYeCKUX CBOWCTB MO TpynmamM U MepHoIaM.
3nauenue Ilepuogmueckoro 3akona u llepuoguueckoil CUCTEMbI XUMHUYECKHX
BJIEMEHTOB JJIsl pa3BUTHSl Hayku W mnipakTuku. .M. MenneneeB — y4€Hbld U

rpak1aHuH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHast (MOJSpHAas ¥ HEMOJSPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs

OKHCJICHMS B BocCcTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH HKCIEPHUMEHT: U3yueHHEe o0O0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJAEWCTBHE THUIPOKCHJA LIMHKA C pPacTBOpPaMU KHUCJIOT H
niesouei, IpOBEJCHUE OIBITOB, WUTIOCTPUPYIOUINX MPUMEPHI OKUCIHUTEIbHO-

BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3IoKeHHsl, COEITUHEHUS)

9 KVIACC

Kon

IIpoBepsiemMmbliidjieMeHTCONEPKAHUS

BemectBo n xummnueckas peakuus. [lopropenne

11

ITepuonnueckuit 3axoH. [lepuoanueckas cucreMa xuMuueckux snemeHTos J[.1.
MenneneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWMCTB
XUMUYECKHX OJJIEMEHTOB TMEPBBIX TPEX NEPUOJOB, Kalvs, KaJIbLHUSI M HX
COCIMHEHUH B COOTBETCTBUM C TOJIOKEHHEM »3JeMeHTOB B Ilepuomnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBsI3U. THUNBI KPUCTAIIIMYECKHX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAUIMYECKOW PEHIETKH
U BUJa XMMUYECKOH cBs3u. Kimaccudukanyst 1 HOMEHKJIaTypa HEOpraHHUECKUX
BelIeCTB (MEXIyHapoJHas M TpUBHAJIbHAsA). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K  PA3JIMYHBIM  KjJaccaM HEOPraHWYEeCKHMX  COEAMHEHMH,

TCHCTUYCCKAs CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUUECKUX peaklUid M0 pa3IU4HbIM MpU3HAKaM (110 YHCIY U

COCTaBy YYACTBYIOIIMX B pEaKUUH BEUIECTB, IO TEIIOBOMY 3(QexTy, Mo




U3MEHEHHUIO CTEIEeHEN OKUCICHHUSI XUMHYECKUX DJIEMCHTOB, I10 O6paTI/IMOCTI/I, 110
YUaCTHIO  KaTaJn3aropa). DK30- W OHIOTEPMHUYECKHE  PEaKIHH,

TEPMOXUMHYECKHE YpaBHEHUS. [[oHATHE O CKOPOCTH XUMHUUECKON pEaKIIuU

14

[Tonarue 00 OoOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. lloHsTtue o
TOMOTE€HHBIX U Te€TEPOreHHBIX peakiusax. [[oHATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIOIIME HA CKOPOCTh XHMHYECKOH peakiuu U TOJIOKEHHUE

XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE peakuuu, 3IEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuu.  CocTaBieHuWE  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLIUNA C HCIOJb30BAaHUEM METOJA

AIIEKTPOHHOTO OanaHca

1.6

Teopust 3JIEKTPOIUTUUECKON TUCCOLMAIIMU. DJIEKTPOJUTHI U HEIJIEKTPOIHUTHIL.
KarvoHnsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IWYHBIMH BUAAMHU
xumMudeckoi cBsi3u. CreneHpb auccormanuu. CuiabHbBIC U cladble AIEKTPOIIUTHI.
Peakiun moHHOro OOMEHa. YCIIOBUS TMPOTEKAHUs PEaKIUMi MOHHOTO OOMeEHa,
IIOJIHBIE M COKpalllEHHblE HOHHBIE ypaBHEHHs peakuuid. CBoilcTBa KHCIOT,
OCHOBaHMH W COJEH B CBETE TMPEACTABICHUH 00 DIEKTPOIUTHUICCKOM

nucconmanuu. KauectsenusiepeakiniHanonsl. [lonsitue o rugponuseconeit

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAITHYECKUX
peIETOK HEOpPraHMYeCKHX BEIIECTB — METAIJIOB M HeMeTalsioB (rpadurta u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHJia HATpPHsl); UCCIICIOBAHHE 3aBUCUMOCTH
CKOPOCTM XUMHUYECKOW peakUuud OT BO3IACUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCJIEIOBAHUE  DIJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIlMM  KHUCJIOT, wIedoYedl U cojedl  (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB); TPOBEACHHUE OMNBITOB, MWUIIOCTPUPYIOMIUX MPU3HAKU
NPOTEKaHUs PeaKkIuii MOHHOTro oOMeHa (oOpa3zoBaHME OcajKa, BBIACICHHE rasa,
o0Opa3oBaHHe BOJbl); OMNBITOB, WJUIIOCTPUPYIOIINX MHPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKIuil (TOpeHue, PeakiMu pPas3IoKEHHs, COCIMHEHUS);
pacro3HaBaHUE HEOPTaHWYECKUX BEIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramnn! u HUXCOCIUHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (pu3nyeckre CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHME CBOWCTBA Ha IIpUMepe  XJopa

(B3amMoOIeliCTBHE C MeETaUIaMH, HEMeTaJJIaMH, IeoYaMu). XJIOPOBOJIOPO/I.




ConsiHass KACIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, puMeHenue. Jleiicteue
XJOpa W XJOPOBOJAOPOJAa Ha OpPraHu3M 4YeJIOBeKa. BakHeWmuexJopuapl u

MXHAXO0XJICHUE B IPUPOIE

2.2

OOmast xapaktepuctuka 31eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTerneHn okucieHus. CtpoeHue u (hu3nueckKue cBOKWCTBA
OPOCTBIX BEWIECTB — KHUCIOPOAA M Cepbl. AJUIOTPOMHBIE MOIUPHUKAIIH
KUCJIOpOJa U cepbl. XUMUUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHUE,
¢usuueckue M XUMHUECKHE cBOicTBa. OKCHABI cepbl Kak MpPeCTaBUTENN
KHUCJIOTHBIX OKcHuJI0B. CepHasi KHUCIIOTa, (GU3NYECKHE U XUMHUYECKHE CBOMCTBA
(oOmue Kak TPEICTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMHUIECKUE
peakuuu, Jekallye B OCHOBE IMPOMBIIUIEHHOTO croco0a MOJIyYeHUs CEpHOM
kucioThel. [Ipumenenne. Coiid CEpHOM KHUCIOTHI, KAYECTBEHHAs peaKius Ha
cynbdaT-uoH. HaxoxaeHue cepsl M €€ COCIWHEHUN B MpUponae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAlOLIeW cpelbl COEAMHEHUSMU cepbl (KHCIOTHBIE IOXKIM,

3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MpeA0TBpAaIleHUs

2.3

OO6mas xapaktepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHUS. A30T, pacpOCTpaHEHUE B MPUPOJIE,
bu3nvecKkue U XUMHYECKHe cBoMcTBa. KpyroBopoT azora B mpupoae. AMMHUAK,
ero (usnueckue W XMMHUYECKUE CBOMCTBA, MOiydyeHue u npumeHenue. Conu
aMMOHUSI, UX (U3NYECKUE U XUMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBenHas
peakiisi Ha MOHBl aMMOHHMs. A30THasi KUCIIOTa, €€ TModydeHue, pusnueckue u
XUMHYECKHE CcBOHcTBa (oOmiMe Kak TMpEeACTaBUTENs Kiacca KUCIOT U
cneunduyeckue). lMcrnonb3oBaHMEe HUTPATOB U COJIEH aMMOHHS B KauecTBe
MUHEPAIbHBIX YIAO0OpeHUH. XHWMHUYECKOE 3arps3HEHUE OKPYKAroIIeH Cpebl
COCANMHCHUAMHU a30Ta (KI/ICJ'IOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXd, IMOYBBI U

BOZI0OEMOB)

2.4

®ocdop, amnorponHble Moaudukanuu ¢ocpopa, puzNUECKHe U XUMHUYECKHE
ceorictBa. Oxcun ¢dochopa(V) u  dochopras kuciaora, ¢(UHIECKHE U
XUMHUYECKHE CBOMCTBA, MOJTyYEHHE. Hcnonb3oBanuedocaron B

KayeCTBEMUHEPAIbHBIXY100peHMI

2.5

O6mas xapakrepuctuka sneMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepoz[, AJUIOTPOITHBIC
MOTU(UKAIH, PACIPOCTPAaHEHHE B TpUpPOjAe, (U3NYECKHE M XUMHUYECKHUE
cBoiictBa. Ancop6ius. KpyroBopot yriepoaa B mpupoae. OKCHUIbI yriiepoja, ux

(bPIBI/I‘IeCKI/Ie N XHMHYCCKUC CBOﬁCTBa, HeﬁCTBHe Ha JKHBBIC OpraHU3MBI,




MOJTy4YeHHE W NPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbI, CBSI3aHHBIC C OKCHIOM
yriaepona(lV); rumore3a TI00QIBHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
addekt. YromapHas KUcioTa U e€ coiu, ux (U3N4ecKre U XUMUIECKHE CBOWCTBA,
NoJydeHHe | TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MIPOMBIIINIEHHOCTHA M CEIbCKOM

X035 CTBE

2.6

[TepBoHavanbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHHUSX
yraepoaa (MeTaH, 9TaH, OSTWICH, AalleTWJICH, 3TaHOJ, TJHIEPUH, YKCYCHas
kucioTa). X cocraB m xumuueckoe crpoeHue. IloHsitue o OmoorHuecKku
BaXHBIX BEIIECTBAX: XKUPAX, OCIKaX, YrIIeBOAaX — M UX POJU B KU3HU YEIOBEKA.

MarepuanbHOEeMHCTBOOPTaHMYECKUX U HEOPTaHUUECKMXCOeTUHEHU I

2.7

Kpemnnii, ero pusnyeckue n XMMHUYECKHUE CBOWCTBA, MOJyYCHUE U TPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmmume mpeacraBieHuss 00 OKcHue
kpeMuams(1V) u kpemHuneBoil kuciaore. CHIMKATBI, UX UCIOJIB30BAaHUE B OBITY,

MCOUIIUHE, MMPOMBIIIJICHHOCTH. Baxneiimue CTPOUTCIIBHBIC  MAaTCPpUAJIBI:

KepaMHUKa, CTEKIJIO, LIEMEHT, OeTOoH, JKeJIe300€TOH.
[Tpo61emMBI6Ee3011aCHOT OMCTIONb30BAHUSACTPOUTEIBHBIXMATEPHATIOB B
IIOBCEIHEBHOIKN3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE O0pa3lloB HEOPraHWYeCKUX BEIIECTB,
CBOMCTB COJISHOM KHCIIOTBI; IIPOBEICHHUE KAYECTBEHHBIX PEAKIUN HA XJIOPHI-
MOHBl M HAONIOJCHHE NPHU3HAKOB HMX MPOTEKaHHUS; OIMbBITHL, OTpaXkarollue
¢u3nueckue U XMMHUYECKHE CBOMCTBA rajlor€HOB U UX COEAMHEHHH (BO3MOYKHO
UCIIOJIb30BaHUE BHUEOMATEPUAIOB); O3HAKOMJIEHHE C oOOpa3laMu XJIOPHI0B
(ralloreHuI0B); O3HAKOMJICHME C oOpasnmamMu cepbl U e€ COCTUHEHUSIMU
(BO3MOXXHO  HCITOJIb30BaHHWE  BHEOMATEpHUANIOB); HAOIIOJCHHE  Ipolecca
oOyrMBaHUs caxapa MOJ JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4yeHHe XMMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI, MPOBEICHHUE
KaueCTBEHHOW peakuuu Ha cyinbdar-uoH u HaOmoAeHHE TNpuU3HaKa eé
NPOTEKaHUS; O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
COCMMHCHUN (BO3MOYKHO HCIIOJIB30BaHHE BHICOMATEPUATIOB), oOpaszamu
a30THBIX U (HOCHOPHBIX YAOOpEHUN; MomydeHne, cooupaHue, pacro3HaBaHue U
U3y4YCHHE CBOWMCTB aMMHaKa; MpPOBEACHHE KayeCTBEHHBIX pEakUui Ha HOH
aMMOHUST W ¢ochaT-uOH M  H3YYCHHE MPU3HAKOB HUX IPOTEKaHUS,
B3aMMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbI0 (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HM3yYE€HHE MOJEIEH KPUCTAIMYECKHUX

peméTok anMasa, rpadura, GyiepeHa; 03HaKOMIICHHE ¢ TIPOIIECCOM acopOIu




pPacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTHUBOrasa;
HOJy4eHHe, COOMpaHue, paclo3HaBaHUE M U3yYEHHUE CBOIMCTB YITIEKUCIIOTO Ia3a;
IPOBE/ICHUE KaUeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yYEHHUE
IIPU3HAKOB HX IPOTEKAHMs; O3HAKOMIICHHE C NPONYKIHUEH CHIMKaTHON
IIPOMBILUIEHHOCTH; PEILICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BaxHenmue

HEMECTAJIJIBI U UX COCAUHCHU S

MeTamis! 1 HUXCOCANHCHUA

3.1

OO61mas xapakTepucTUKa XUMUYECKHX AJIEMEHTOB — METAJIIOB Ha OCHOBAaHUM X
nosnoxenuss B Ilepuogmueckoil cucreMe Xxumudeckux anemeHros [[.U.
MenneneeBa u cTpoeHust aroMoB. CTpoeHHe MeTauioB. MeTainyeckast CBSI3b U
METAIJIMYECKasl ~ KpPUCTAUIMYECKass  pPEIETKA.  DJINEKTPOXMMMUYECKUH sl

HanpsHKEHUH METAILIIOB

3.2

®dusndeckue U XMMHUUYECKHE CBOMCTBA MeTayioB. OOmue crocoObl MOTydeHHs
METAJIJIIOB. HOH}ITI/IG (0] KOppO3I/II/I METaJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OPOH3a) U UX TPUMEHEHUE B

OBITY ¥ IPOMBILIIEHHOCTH

3.3

[[{emounble MeTayIbl: TNoJIOkEeHUE B Ilepronnueckoil cucTeMe XUMHUYECKHX
anementoB /.M. MeHaeneeBa; CTpoeHME MX aTOMOB; HaxO0XJICHUE B MPUPOIE.
®dusnyeckue U XUMHYECKUE CBOWCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbI U
TUAPOKCUABl  HAaTpus W Kanus.  [IpuMeHEHUEeleIOYHbIXMETAJIJIOB U

UXCOCTUHEHUN

3.4

Illenouyno3eMenpHbIE  METAUIBI MAarHAM W KajdblUi:  IIOJIOKCHHE B
IIepuonnueckoii cucreme xumuuyeckux iemMeHToB [[. M. MenneneeBa; crpoenue
MX aTOMOB; HaxoXXJAeHue B mpupoje. Pu3nMveckue U XUMHUYECKHE CBOWCTBA
MarHusi U Kalblus. BaxHeWmme coequHEHHS Kaiblus (OKCHMA, THAPOKCHI,

conn). XKECTKOCTHBOIBI M CIOCOOBICEYCTPAHCHUS

3.5

Amomunuii: nonoxenue B [lepuoanueckoi cucreme XuMudeckux 3yeMentoB J1.1.
MenpeneeBa; CTpoeHHE aToMa; HaxoXjaAeHue B mnpupoge. Duznueckue u
XUMHYECKHUE CBOMCTBA aTFOMUHHS. AM(OTEPHBIE CBONCTBA OKCHUA M THAPOKCHIA

AJITOMUHUA

3.6

Kenezo: nonoxenne B Ilepuoanueckoil cucreMe xumuueckux snementos J[. .
MeHneneeBa; CTpPOCHME aTOMa; HAaXOXJAeHUE B mpupone. Duznueckue u
XUMHUYECKHE CBOMcTBa xkeneza. Okcuipl, ruapokcuasl u comu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MTOTyYEHUE

3.7

XUMHYECKUH SKCIIEPUMEHT: O3HaKOMJIEHHE ¢ o0pa3liaMu METaJlJIOB U CIUIaBOB,




uX (U3NYECKUMHU CBONCTBAMH; HW3YYCHHE PE3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXHO HCITOI30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJA KaJubllUsi W HATPUS C BOAOM  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MCCIIEOBAaHUE CBOMCTB XKECTKOM BOABI; Mpoliecca ropeHus
xKeeza B KUCIOopoJie (BO3MOXKHO MCTIOIB30BAaHUE BUICOMATEPUAIIOB); TPU3HAKOB
MPOTEKaHUs KAaueCTBEHHBIX pEeaklui Ha HOHBI (MarHus, KaiblMs, aJIOMUHUS,
nuHka, sxene3a(ll) u xeneza(lll), mequ(ll); HaGnroneHNUE U OMKCaHKE MPOIIECCOB
OKpalllMBaHUs IUIAMEHW MOHAMU HAaTpus, Kalius U Kajdblus (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPHATIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUAA ANIOMHUHHS W TUIPOKCHUIA LIMHKA; pelleHHEe 3KCIEepUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenre MeTaibl U UX COSTUHEHU

XuUMHA U OKpyXkKarolascpeaa

4.1

HoBeie marepuansl u TexHosnoruu. BeniectBa m Marepualisl B TOBCEIHEBHOU
JKA3HU YeJoBeKa. XUMHS M 3/10pOoBbe. be3onacHoe MCnosiib30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. llepBasmomMombnpuXuMUYECKUX0XKOrax |

OTpaBJICHUAX

4.2

OCHOBBI PKOJIOTMYECKOM TPAMOTHOCTH. XUMHUYECKOE 3arpA3HEHUE OKPY KaAIOIIEH
cpeast ITJIK. Ponp Xxumum B pemieHuu sKojorHueckux mpobiem. Ilpupoansie
WCTOYHHKHU YTJIEBOJAOPOAOB (yrojib, NMPHUPOAHBIA Tra3, HE(PTh), MPOAYKTHI HX

nepepabdoTKH, UX POJIb B OBITY U TPOMBIIICHHOCTH

4.3

XUMUYECKUHN SKCIEPUMEHT: U3yUeHHE 00paslloB MaTepUaloB (CTEKIIO, CIUIaBbI

METAJIJIOB, TOJINMEPHBIE MaTEPUAIIbI)




ITPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUW S OCHOBHOM OBPA3OBATEJBbHOMN ITPOIT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA30BAHUA

KoanposepsiemororpedoBanus

IIpoBepsiemble TPeOGOBaHNS K MPEeAMETHBIM
pe3yabTatam 6a30BOro ypoBHsI OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUS HA OCHOBE
droc

IIpencrasnenue:

1.1

0 II03HABAa€MOCTH SIBJICHUU npupoabl, MOHUMAHUC
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMHYECKOM
HayKd KaK 00JacTh COBPEMEHHOTO €CTECTBO3HAHMSI,
KOMITOHEHTa OOIIeH KyJIbTYphl M IPAKTUYECKON
ACATCIIbBHOCTHU YCJIIOBCKA B YCJIIOBUAX COBPCMCHHOI'O
oOmiecTBa; MOHMMAHUE MECTa XUMUU CpPEelU IPYTUX

CCTCCTBCHHBIX HAYK

1.2

O Hay4YHBIX METOJaX TIO3HAaHUSA, B TOM YHUCIE
OKCIICPUMEHTAIBHBIX W TEOPETHUYECKHX METO/ax
HCCIEAOBAHUSl BEIIECTB U M3YUYCHHS XUMHUYECKHUX
peakmuii; yMEHHE WCIOJb30BaTh MOJACIU IS

OOBSICHEHUS! CTPOEHHS aTOMOB M MOJICKYJT

1.3

o cdepax npodecCHOHATBLHOW  ACSITENHLHOCTH,
CBSI3aHHBIX C  XUMHEH W COBPEMEHHBIMHU
TCXHOJIOTHUAMH, OCHOBAHHBIMM Ha JOCTHXCHUAX
XUMHAYECKOH HAYKH, YTO TIO3BOJHT OOYYaOIIHMCS
paccMaTpuBaTh XMMHIO Kak cdepy cBoei Oymymiei
npodeccHOHAIbHON ~ IEATENbHOCTH W CHeJaTh
OCO3HAHHBIM BBIOOP XHMHU KaKk MNPOPUIHLHOTO
mpenIMeTa MpU Tepexojie Ha YPOBEHb CPEIHETO

oOmero oopa3oBaHus

Brnanenue cucremMoil XUMHUYECKUX 3HAHUW U YMEHHE
[IPUMEHATh CUCTEMY XMMHMYECKUX 3HAHHUU, KOTOpas

BKJIIOYACT:

2.1

BAKHEUIINE XUMUYECKHE IIOHATHUA: XUMHUYECKHUU

9JICMCHT, aToOM, MOIJICKYyJIa, BCHICCTBO, IIPOCTOC H




CJIO)KHO€ BEUIECTBO, OJHOPOAHAs M HEOAHOPOIHAs
CMeChb, OTHOCHUTEIbHBIE AaTOMHAsi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJIb, MOJIIpHAs
Macca, MOJIApHBIH  00BEM, OKCHI, KHCJIOTa,
OCHOBaHUE, COJIb (CpemHsisl), XMMHUYECKas peaxiusi,
peaklMu  COEIUMHEHMS, PEaKIUU  Pas3lIoKeHus,
peakiuu 3aMelIeHHs, peakiuu OOMeHa, TEeIIOBOM
ahdekT peaknuu, 9SK30- U DHIOTCPMHUYECCKHUE
peaxkiuuu, pacTBOp, MaccoBasi JOJS XHUMHUYECKOTO
JlIeMEHTa B COCOUHEHHWH, MaccoBasg JOJs W
MPOLIEHTHAs! KOHLEHTpPALUs BEIeCTBa B PacTBOPE,
SIIPO  aTOMa, JJIEKTPOHHBIA CJIOW aroma, aToMHas
opbutanb, paguyc aToMa, BaJICHTHOCTb, CTEIEHb
OKHCIICHHUS, XUMHYecKas CBSI3b,
ANEKTPOOTPULATELHOCTD, MOJSPHAs M HEMOJIsIpHAas
KOBQJICHTHAs CBSI3b, MOHHAS CBSI3b, METaJUIMYECKast
CBSI3b, KpUCTAITMYECKAs peléTka (aToMHasi, MOHHas,
MeTaJuIn4yecKas, MOJIeKYyJIsipHasi), HWOH, KaTHOH,
aQHUOH, ANEKTPOJIUT u HERJIEKTPOJIUT,
AIIEKTPOIUTUYECKAs AUCCOLMALUS, PEAKIIM HOHHOTO
oOMeHa, OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHbBIE
peaKIu, OKHCIUTEIb U BOCCTAHOBHUTENb, OKUCIICHUE
U BOCCTaHOBJIEHHE,  DBJEKTPOJIU3, XUMHUYECKOE
paBHOBECHE, OOpaTUMbIe M HEOOpaTUMBIC PEaKIIHH,
CKOPOCTh XMMHUYECKOM peakiuu, karanuzatop, 11K,

KOPpO3HsI METAJUIOB, CILIaBbI

OCHOBOIIOJIararomue 3aKOHBbI XUMUU. 3aKOH

COXpaHEHUs Maccel, Inepuoandeckud 3akoH JI.W.

22 MenpgeneeBa, 3aKOH ITIOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

23 TEOPUM XUMHUHU: AaTOMHO-MOJIEKYJIIpHAs TeOopus,

' TEOPHS JIEKTPOTUTHICCKOMN TUCCOIUAITNH

3 Bnanenue ocHOBaMM XUMHYECKOM TIPAMOTHOCTH,
BKJIIOYAIOIICH:

3.1 YMEHHE TIPaBUJIBLHO  HKCIOJB30BaTh  HM3YyYCHHBIC




BCIICCTBA U MAaTCPUAJIbL (B TOM YHUCJIC MUHCPAJIbHBIC
yIOOpeHHs, METaulbl W  CIUIABbl, MPOJYKTHI
nepepadoTKu [PUPOJHBIX HUCTOYHUKOB
YIJIEBOJIOPOAOB (YTJIsl, TPUPOJHOTO Tra3za, HEPTH) B
GBITy, CCJIIBCKOM XO3}II>'ICTB6, Ha TIMPOU3BOACTBC H
MOHWMaHWE 3HAYCHUS >KUPOB, OEJKOB, YTIJICBOIOB
IJIL OpraHu3sMa 4YCJIOBCKA; YMCHUC NPOTrHO3UPOBATH
BJIMSIHME BEIIECTB W XWMHYECKUX IPOIECCOB Ha

OpPraHM3M YEJIOBEKa M OKPYXAKOUIYI0 INPUPOAHYIO

cpeny

3.2

YMEHUEC HHTCIPpUPOBATE XHUMHUYCCKHUE 3HAHUA CO

3HAHUSAMH JPYTUX YUEOHBIX MPEAMETOB

3.3

HAIMYME  OmbITa  paboTBl € PasIUYHBIMU
HMCTOYHUKAMU HHQOpPMAIMM MO XUMHUU (HaydHas U
Hay4YHO-TIOMYJISIpHAsI JaUTEpaTypa, CJIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIICHHUBATh HHPOPMAIHIO O
BCIICCTBAX, HX IMPCBPAIICHUAX U MNPAKTHYCCKOM
NPUMEHEHHWH W YMEHHE WCIIONb30BaTh €€ IJIs

peuicHu-d y‘IeGHO-HOBHaBaTeHBHBIX 3aga4

Bnagenue ocHoOBamMu TOHSITUHHOIO anmapara u
CHMBOJIMYECKOTO S3bIKA XHUMHMH JJII COCTaBJICHUS
dbopMynT HEOPraHWYECKUX BEIIECTB, YPaBHCHHM
XUMUYECKUX PEAKLUN; OCHOBAMU XMMHYECKON

HomeHksatypsl (IUPAC u TpuBHanbHON)

YMeHrne OOBSCHATH CBSI3b IOJIOKEHHS JJIEMEHTa B
[Tepuonnueckoit cucTeMme c YUCIIOBBIMH
XapaKTePUCTHKAMH CTPOCHHSI aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHCIOo
AJIEKTPOHOB),  pacHpelieieHHeM JJIEKTPOHOB IO
OHEPreTHYECKUM YpPOBHSIM aTOMOB TMEPBBIX TPEX

NNEpHUOaAOB, Kallud U KaJIbIUA

[IpencraBieHue O MNEPUOAUMYECKONM 3aBUCUMOCTH
CBOWCTB XMMMYECKHX D3JIEMEHTOB (paguyCc aroma,

ANEKTPOOTPHUIIATEILHOCTD), MPOCTBIX M  CIIOKHBIX




BCIICCTB oT IIOJIOKCHU A DJIECMECHTOB B
[Tepuonnueckoii cucremMe (B MallbIX TEpPUOAAX M

[JIABHBIX TOJATPYIIAX) M 3JIEKTPOHHOTO CTPOCHUS

aToMa
7 YMeHunekaacCupuImupoBaTh:
7.1 XUMHUYECKUEITIEMEHTHI
1.2 HEOPraHUYECKHEBEIICCTBA
7.3 XUMUYECKUEPEAKITIT
8 YMeHueonpenemsTh:
81 BaJICHTHOCTbL U CTCIICHb OKHUCIICHUA XHUMHYCCKUX
' AJIEMEHTOB, 3apsi/i HOHA
8.9 BUJ XUMHUYECKOW CBSI3M U THUI KPUCTAIUMYECKOU
' CTPYKTYPBI B COEIUHEHUAX
83 XapakTep Cpelbl B BOJHBIX pacTBOpax BEIIECCTB
' (KuCIOT, OCHOBAHU)
8.4 OKHCJIUTENh U BOCCTAHOBHUTEIb
i Ymenue XapaKkTepu30BaTh busnueckue u
XUMHYECKHUE CBOMCTBA:
MPOCTBIX BEIIeCTB (KHUCIOPOJ, O30H, BOAOPOA,
" rpadut, anmmas, KpeMHUH, a3ot, pocdop, cepa, xiop,
' HATpUM, Kajuil, MarHui, KaJblHi, aJTIOMUHHM,
KeJe30)
CJIIOKHBIX BCE€IICCTB, B TOM 4YHCIC HX BOIHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJOPOBOAOPO/,
CEPOBOJOPOA, OKCUABI M THAPOKCUIBI METALIOB |-
9.9 A rpynn, amomunust, meau (I1), muaka, xenesa (11
' u ), oxkcuner yraepona (Il u 1V), kpemuus (1V),
azotra u ¢ochopa (Il u V), ceper (IV u VI),
CepHHCTas1, CepHasi, a30TUCTas1, a30THas, pochopHas,
yrojbHasi, KpeMHHUEBask KUCI0Ta U X COJIH)
MPOrHO3UPOBaTh M  XapaKTepU30BaTh CBOMCTBA
9 3 BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA,

INPpUMEHCHUC BCIICCTB B 3aBUCUMOCTH OT HX

CBOI>'ICTB, BO3MOXHOCTb MPOTCKAHUA XUMHUUYCCKUX




HpeBpaH_[eHI/Iﬁ B pa3JIMYHbBIX YCIIOBUAX

VYMeHHue COCTaBIIATh MOJICKYJIIPHBIC W HWOHHBIC

10 YpaBHEHHUSI peaKkiuii, B TOM UHUCIIE:
10.1 peaKkIMMOHHOr000OMEeHa
10.2 OKHCIIUTETHHO-BOCCTAHOBUTEIBLHBIXPEAKITHI
WJUTIOCTPUPYIOLIUX XUMHUYECKHE CBOICTBa
10.3 U3YYEHHBIX KJIaccoB (TPYI) HEOPraHUYECKHX
BELIECTB
MOATBEPHKIAIONINX  TEHETUYECKYI0  B3aUMOCBS3b
10.4
MEX1y HUMH
11 YMEHHUEBBIUUCTATE (TPOBOIUTHPACUETHI):
OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MaccChl
111 BEILIECTB, MACCOBYIO JOJIK0O XUMUYECKOI0 JIEMEHTA B
COETMHEHUU
11.2 MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEM Ira3oB
[0 YpaBHEHUSM XHUMHYECKHX PEAKIUi U HAXOIHUTh
11.4 KOJIMYECTBO BEIIECTBA, 00BEM M MacCcy pearcHTOB
WJIH TIPOJTyKTOB PEaKIuu
12 Bianenue (3HaHHEOCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO  TIO3HAHUSA
(mabmroieHue, HU3MEpEHHE, AKCIICPUMEHT,
121 MOJIEIMPOBAHUE) TPU HU3YYEHHUU BEUIECTB W
XUMHYECKHUX SIBJICHHUI; yMeHue copMylInpoBaTh
poOJIeMy U MPEATIOKUTD TyTH € pelIeHUs
Oe3omacHOil paboOThl ¢ XMMHYECKUMH BEIIECTBAMU,
12.2 XUMUYECKON MoCy 101 u 1a00paTOPHBIM
o0opyaoBaHEM
MpaBwJIaMy 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMH,
UCIOJIb3YyeMbIMH B TIOBCEJAHEBHOM  KH3HH,
19.3 MpaBWJIaMUd TIOBEJEHUS B IEmsIX cOepekeHus

310pOBbSl M OKpPYXKAlOIIEH MOPUPOJHONM  CPEHbI;
IIOHMMaHWE Bpena (OMacHOCTH) BO3ACHCTBUS Ha

KUBBIC OpraHnu3MbI OHpe,I[eJ'IéHHI)IX BCIIIECCTB,




CIOCOOOB yMEHBIICHUS U TPEIOTBPAIICHUS HX

BpPEIHOTO BO3/ICUCTBUS

13

Hanmaue IMPAKTUYCCKUX HABBIKOB IIAHUPOBAHUA U
OCYIICCTBJIICHHUA CIICAyromunx XHUMHUYCCKUX

OKCIICPUMCHTOB!

131

U3y4eHHe M omnucaHue (U3NYECKUX CBOMCTB
BEIIECTB; O3HAKOMJIGHHE C  (U3MYeCKUMH U
XUMUYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTIOCTPUPYIOLIUE IpU3HAKU IIPOTEKAHUS

XUMHYECKUX PEaKIui

13.2

M3YyYEHUECTIOCO00Bpa3IeiIeHUsICMecer

13.3

MOJIy4eHHUE KHCIIOpOJa W H3Y4YEHHE €ro CBOMCTB;
MOJIy4YEeHUE BOJOpOJAa W M3YUYEHHE €ro CBOWCTB;
MOJIyYEHUE YTJIEKUCIOr0 Tra3a U HU3Yy4YeHUe ero
CBOMCTB; TMOJy4eHHE aMMHaKa W U3y4YEHHE ero

CBOWCTB

13.4

[IPUTOTOBJIEHUE  PAacCTBOPOB  C  ONIPEIEIEHHON

MAacCOBOM J0JIeil paCTBOPEHHOTO BEMIECTBA

135

NPUMEHEHHE WHANKATOPOB (JJAKMYyCa, METHIIOPAHKa
u ¢eHondrarenHa) Ui ONpeAETCHHUS XapakTepa

Cpelbl B pacTBOpax KUCJIOT U IIesoueit

13.6

WCCIIEZIOBAHUE U OMNMCAHUE CBOMCTB HEOPIaHMYECKHX
BEILIECTB Ppa3IN4HBIX KJIACCOB; U3yUYCHHE
B3aMMOJICHCTBUSI KHCJIOT C METAJUIaMH, OKCHJIaMH
METAUIOB, PpPacTBOPUMBIMM U HEPACTBOPHUMBIMU
OCHOBAHMSMH, COJISIMH; IOJYYEHHUE HEPaCTBOPHUMBIX
OCHOBAHUI; BBITECHEHNE OJIHOTO METaJla IPYTUM U3
pacTBopa cojH; uccieaoBanne aM(pOTEpHBIX CBOMCTB

TUAPOKCUJIOB AIFOMUHHMS U LIUHKA

13.7

pelieHnue S3KCHEePUMEHTANBHBIX 3aJad [0 TeMaM:
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCIMHEHUI;
«OIeKTponTUYECKas auccounanusy»; «Baxunenmue
HEMETAUIBI W WX COeOuHEHMs»;, «BaxHeiiume

MCTaJIbI U UX COCAUHCHU»

13.8

XUMHYECKHE OKCIEPUMEHTHI, HWIUIIOCTPUPYIOIIHE




MPU3HAKKA TMPOTEKAHWS PEAKIMi MOHHOTO OOMEHa;
KaueCTBEHHBIC pEaKIMW Ha NPHUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPAaX HOHBL: XJOpUA-, OpoMuUn-,
wonaua-, cynbdar-, docdar-, kapOOHAT-, CHUIHMKAT-
AdHHUOHBI, THAPOKCUA-UOHBI, KaTHUOHBI aAMMOHUA,
MarHusi, Kajblus, aTFOMUHUS, JKeJe3a (2+) u xenesa

(3+), meau (2+), nMHKA

14 YmMeHnue:
MPENICTaBIATh PE3yJIbTaThl IKCIEPUMEHTa B (hopme
14.1 BBIBOJIOB, JIOKa3aTelIbCTB, T'PaUKOB W TaOMUIl M
BBISIBJISITH SMIIUPUIECKIE 3aKOHOMEPHOCTH
YCTaHABIIMBATh CBSI3U MEXTY peaibHO
HAONIOMAEMBIMM ~ XHMHUYECKHMMHU  SABJICHHSIMHM U
14.2 MpoLEeCcCaMHi, HNPOUCXOASUIMMH B  MakKpo- U

MUKPOMHpPE, OOBACHITH NPHYUHBI MHOT000pa3us

BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA OCHOBHOM
IFroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsiembliidjieMeHTCOAePKAHUS

1

HepBOHaLIa.]'II)HI)IeXI/IMI/ILIGCKI/IGHOHHTI/IH

11

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB.

CTeneHprOKUCICHUA

14

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasg Macca. MaccoBas J0JI1 XUMHYCCKOI'0 3JICMCHTA

B COCIUMHCHUHN

1.5

KomnuectBo BemiectBa. Monb. MonsipHass mMacca. MossipHbIE 00bEM Ta30B.

BzanmocBsa3b KOJINMYECTBA, MACChI M YKUCJIa CTPYKTYPHBIX €AWHHUI BEIICCTBA

1.6

duszndeckre M XUMUYECKHE SBIICHHSI. XUMHUUECKas pCaknuusa u e€ IIPpU3HAKU.

3aKOHCOXPaHEHUSAMACCHIBELIECTB. XUMUYECKUEYPABHEHUS

Ilepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB

J.M. MenneneeBa. CTpoeHUEaTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4deckux ieMeHTos /.M.
MenneneeBa. [lepuoasl u rpynnbl. GU3HYECKHN CMBICI MOPSIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnexktponbl. CTpoeHue
NIEKTPOHHBIX 000I04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonunueckont cucremsl .. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kaiublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »3yieMeHToB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX aTOMOB

Crpoenue BemecTsa

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyiipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  WoHHas  CBs3b.

MeTananueckasacBs3b




3.2

Tumel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, WOHHAs, METaJUIMuecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BewlecTB. Hemeraiwibl U ux

COCAMHCHUS. Meranns 1 HUXCOCANHCHUA

4.1

Knaccudpukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) u
HecoJIeoOpa3yronme; OCHOBaHWHM (IIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¥ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCITBIX )

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMETAJIJIOB!

BOJIOPO/JIa, XJIOpPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEeMHHS

4.3

duznyeckre M XUMUYSCKHE CBOMCTBA MPOCThIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuA, Kajius, Mar”Hus u KajJablus, AJIFOMHHUA, KEe3a.

DIIEKTPOXUMUYECKUUPSATHANPSHKEHUMETAIIIOB

4.4

DuU3nyYeCKue U XUMUYECKUE CBOMCTBAa BOJOPOAHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOZOPOA, CEPOBOAOPOJA, AMMHUAKA

4.5

dusnueckue U XMMHUYECKHE CBOMCTBA OKCHI0B HemeTauioB: cepel (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).

HO.Hy‘-IeHI/IGOKCI/I,Z[OBHGMGTa.H.HOB

4.6

Xummueckue coiictBa okcumoB: MeTawioB IA-IIIA rpymm, mwaka, memu(ll) u

xernesa(ll, 1).ITony4ueHneokcHI0BMeTaIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB  aJIOMHHMS, JKene3a, 1uHKa). [lomyueHueocHoBaHUU U

aM(OTEPHBIXTHIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yrosbHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO0mue XxuMHIeCKre CBOMCTBA cpenHux cosier. [lomyuenneconeit

4.10

[Mony4yenue, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun

411

[lonyyenue ammmaka, CEPHOM M A30THOM KHUCIOT B IPOMBIIUIEHHOCTH.

OO01IMecoCOOBINONYYCHUSIMETAIIIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUEPEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiidi Mo Pa3IuYHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

W3MEHEHMIO CTeIIeHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

5.2

TennoBoiil 3¢ pexT XUMHYECKON peakIui, TePMOXHUMHUYECKIE YpaBHEHUS. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMOXUMUYecKue ypaBHEHH

5.3

OKUCINTEIIFHOBOCCTAHOBUTEIIbHEIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
HpOI_IGCCBIOKI/ICHGHI/IH )51 BOCCTAaHOBJICHUAI.

DIIeKTPOHHBINOATIaHCOKUCIUTEILHOBOCCTAHOBUTEIHHOUPEAKITUT

5.4

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIHUTEI. CTCHCHI)I[I/ICCOI_[I/IaI_[I/II/I

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIC YPABHEHUS PECAKLIUN

XuUMHA U OKpyXKarolascpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4elOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XWMHYECKUX peakmuii B Jabopatopuu U OBITY.

HepBaHHOMOH_[I:HpI/IXI/IMI/I‘IeCKI/IXO)KOFaX " OTPAaBJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpyXKaromieil cpenbl  (KUCIOTHBIE IO,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €0 MPEIOTBpPALICHUS
[IpenenvHas momyctumass koHueHTpanus BemiectB (ITAK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mnapHUKOBOro dddekra,

pa3pyLieHne 030HOBOTO CIIOSI

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6BITy, MCIUIUHC, IMPOMBINUICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTalb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
IMPOMBIIIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoaax — U Ux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 noopMyIaMXUMHUYECKUXCOETUHEHHH
7.2 Macchl (MaccoBOI) 10JIM pacCTBOPEHHOTO BELIECTBA B PaCTBOPE
7.3 NOXUMHYECKUMYPABHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* Xumusi: 8-if kiacc: 6a30BbIil ypOBeHb: YUeOHUK; 5-€ U3aHue, nepepadboTaHHoe
INa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxuronepHoe o6miecTBo «M3aarenbeTBo
«IIpocsemienue»
» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUEOHUK; S-€ U3/IaHKe, TepepaboTaHHOE
I'a6bpuensn O.C., OctpoymoB WN.I'., CnankoB C.A. AkunonepHoe o6mectBo «M3naTenbcTBo
«ITpocsenienne

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
[Tporpamma kypca xumuu i1 8—9 KaccoB 00I11eo0pa30BaTeIbHBIX YUPEKIECHUN (aBTOPHI
O. C. TI'abpuensn, 1. I'. Octpoymos, C. A. Crnaakos).
XuMus B TECTaX, 3a/1a4ax M ynpaxHeHusx. 8 kiacc (aBropsl O.C. ['abpuensiH,
N.B. Tpury0uaxk).
Metoanudeckoe nmocodbue. 9 xknacc (aBropsl O. C. I'abpuensn, N.I'. Octpoymos, C.A.
Cnankos).
XuMmus B TECTaX, 3a/1a4ax u ynpaxHeHusx. 9 kimacc (aBropst O.C. ['abpuensiH,
N.B. Tpury0uaxk).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HNHTEPHET

1. http://www.alhimik.ru. TIpeacTaBieHs! cieayromnye pyoOpruKn: COBETH aOUTYPHEHTY,
YUUTEII0 XUMUH, CIIPABOYHUK (OYeHb OOJIbIIast M0100pKa TaOIUIl U CIIPABOYHBIX
MaTepuayioB), Becéas XUMHUs, HOBOCTH, OJIUMITHA/IbI, KyHCTKaMepa (MHOTO HHTEPECHBIX
HCTOPUYECKUX CBEICHUI).

2. http://lwww.hij.ru. XXypran « Xumust 1 5KU3HB»IIOHATHO M 3aHUMATEIbHO PaCcCKa3bIBaET
000 BCEM MHTEPECHOM, UTO IIPOUCXOJUT B HAYKE U MUPE, B KOTOPOM MBI JKUBEM.
3.http://chemistry-chemists.com/index.html. DaekTponHbIi KypHaT « XUMHKH U XUMUS», B
KOTOPOM TIPE/ICTABIICHBI OIBITHI IO XUMHH ¥ 3aHUMaTelIbHass MH(POpPMAIIHs, TO3BOJISFOLIHE
yBIICYb YYCHUKOB IKCIIEPUMEHTAIBHON YaCThIO MIPEIMETA.

4. http://c-books.narod.ru. BceBo3moskHas JinTepaTypa Mo XMMHH.

5. http://www.prosv.ru/. ITocoGus st ydaIuuxcsi, B TOM YHCIIE JJIs IIOATOTOBKHU K
utorosoii arrecranuu (OI'D u EI'D), meroandeckue nmocoOust s yuuTenel, HayuyHo-
HOMYJISIpHAs JIUTEpaTypa 1Mo XUMHUH.

6. http://1september.ru/. XKypHan npeaHasHadeH He TOJIBKO s yuuTenei. B Hém
MpPEICTaBICHO OOJIBIIOE KOJTMYECTBO PAOOT YUCHUKOB, B TOM YHCJIE UCCIICI0BATEIBLCKOTO
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIBHBIN MTOPTAI CO
CCBUTKaMH Ha 00pa3oBaTebHbIC CAUTHI 10 XMMUHU.
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