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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero o6pa3oBanus, npenacraBieHHBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmMa mo xXuMHUHM Ja€T MpEACTaBICHUE O LENIX, OOIIeld CTpaTeruu OO0y4eHWs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYPHUPOBAHHUE TIO pa3AesiaM u TeMaM IPOTrpaMMBbl TI0 XUMHH, OTIPEACISIET KOJTHIECTBEHHBIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesieT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeNIbHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILeJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSTEIBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4eOHOI0 COJIEpIKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTHUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00YJaroInXcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B I[IOBCEJHEBHOW JKHU3HH, TaKk U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HaKOMHT CO CIEHMU(PHUKOW HAYYHOTO MBIIIICHHS, 3aKJIaJbIBACT OCHOBBI IEIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUHU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeaMeTa, KOTOPBIA SBISAETCS TEeNarornyeckd aJanTHPOBaHHBIM OTpaKEHHUEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOCHUE
00yYaromKUMHUCs CUCTEMbI NTEPBOHAYATIBHBIX MOHATHI XMMUU, OCHOB HEOPTraHWYECKONH XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOU XUMHUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxona k e usydeHuro. CoJnepkaHue CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
DJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 ANEKTPOITUTUIECKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM IO3HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJbTyphl. 3ajladya y4eOHOro IpeaMeTa COCTOMT B ()OPMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHHUU BEUIECTB M XUMUYECKHX PEaKIUii, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy m3ydyeHWHW XUMUU HA YpPOBHE OCHOBHOTO OOINEro 0Opa3oBaHHs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHMsI Ha CHCTEMaTH4YeCKOoe MpUOOIIEeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON JEATEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3TMYHBIX BUOB JICATEILHOCTH;

— ¢popmupoBanue o61Iel PYyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OIICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXCcs TYMAHHCTUYECKUX OTHOIICHHA, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHUH Ui BBIPAOOTKHU JKOJOTHYECKH I€1eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO I CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUeHHS.



OO01mee 9nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanmus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulectBa. dusnueckue cBOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuecTB. Ilonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAS MOJICKYJISipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMUECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €AWHHMII BemecTBa. Pacu€rel o hopmynaM XMMHUYECKHX COCTUHEHUM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYJ0M, MpaBwiIaMu paboThl B JabopaTtopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMNCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHUM, HAOII0IeH e
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OYUCTKA TMOBAPEHHON COJHM, HAONIOJIEHWE U OIMHCaHUe
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUE CBOWCTBA (peakiuu TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTydeHUs KHCIOpoJa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaIys
KHCIIOPO/JIa.

TemmoBoit A(}PekT XUMHUYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 3K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBO. HaxokaeHue Bogopoga B MPHUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oydeHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10jsl BelIecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHndd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss ocHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamioB H. H. bekerosa. [losryuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa cozeil. [lomydenue
COJICH.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUS KUCIOpoJa B BO3AYXE, MOJIy4eHHUE, coOUpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/IeHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpAX KHUCIOT U IIENOYel, M3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHHE SKCIIEPUMEHTANIBHBIX 33J]1a4 Mo TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKAMKN XUMHUYECKHX OdiieMeHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIbI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoanyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonHas u anmuHHomepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX szaep. M3orombsl. OnektpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAIITHYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLuu pPa3JIoKEeHNs, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IMPU U3YYEHHH XMMHH B 8 KJIACCE OCYILIECTBIIAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaKk ¥ MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU U1l OT/AIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHS: HAyYHBIH (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUECKUN 3aps]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
DIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U WX COECOUHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
AHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTHe 0 cxopoctu XUMHUUecKo peakiuu. [TonsTHe 00 0OpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonsrme o
karanuse. I[loHsTme o0 XuMuyeckoM paBHOBecHMH. DakTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3IMYHBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KHUCIOT, OCHOBAHMI M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTa/uioB (rpadura W ajamasa), CIOXKHBIX BEIIECTB (XJOpUIa HaTpHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCIIOT, IIeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BaHHE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakirii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX IMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKIMNA (FOPEHHE, peaklUuu pa3joXKEHUs, COCIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucTHka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenieHu okucineHusi. CtpoeHue M (pu3MYeCKHe CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYeCKHUEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/a Ha OPraHU3M YeoBeka. BaxHelue Xmopus
U UX HaXO0XJACHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOIU(UKALNN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmue Kak TMpeACcTaBUTENS Kilacca KHCIOT M coenuduueckue). XHUMHUYECKHE peakluu,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Moidy4yeHUs cepHod KuciotTel. I[IpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Qusuveckue u
XUMUYECKHe CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndecknue 1 XuMUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHasi peaklusi Ha MOHBl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YEHUE,
duznyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak TPEACTaBUTENs Kjacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amIoTponHbie MOAU(DUKAIUH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OObmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUsS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U NpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJIEH, 3TaHOJ, IJIMLEPHUH, YKCyCcHas kuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W MX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpenacraBieHus o6 okcuge kpemuusa (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUIOB (TajJOr€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIOleHHEe Tpolecca OOYINMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIloJleHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYyeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-nOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUANIOB), U3YyYEHHE MOJENEH KPUCTANIMYECKUX PELIETOK ajiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJy4eHne, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, POBEJCHHUE KAaYeCTBEHHBIX PEaklMi Ha KapOoOHAT U
CHWJIMKAT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJay 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTauioB. PU3MUEeCKHe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{erounble MeTaIIIBL: TIOJIOKEHUE B Ileproanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajnplUuid: nosiokeHue B Ilepuogumyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coenuHeHus
KanpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CITIOCOOBI €€ YCTPaHEeHHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ouznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepmommnueckoid cucreme XuMHUecKux 3yeMeHtoB J[. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHUS JKele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOarOIEHUE U OMKMCAHKUE TPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 0
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMHus M OKpyKaouas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpefpl (TIpeebHas JOMyCTUMAas KOHIIEHTPallus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€M NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIS1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  NCPUOJUYHOCTh,  HAOIIOJCHHE,  SKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHasIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTUBHOCTh, MOJICKYJ1a, DJICKTPUYCCKUHA 3apsa, [POBOJIHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAaHETHI, 3BE31b1, COJTHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JI¢ O0YUCHHSI XUMUHU B €IMHCTBE YI€OHOW M BOCIIMTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaIOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAKT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIIBTYPHOMY, HCTOPHUYECKOMY U HAYyIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSTEIBHOCTHU NP BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE W TIOCTYNIKHM CBOMX TOBAPHUINECH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH M COCTABIIIONINE OCHOBY IS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YEIOBEKa ¢ MPUPOTHOU CPeoi, O posn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIBHBIE MOTHWBBI, HAIIPABJICHHBIC HA IIOJYYCHHE HOBBIX 3HAHWUH 110 XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpPaTypOld, MOCTYMHBIMA TEXHUYECKUMHU CPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEITHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOSKTHON M HMCCIEAOBATEIBCKON NESATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE TMOCIEACTBHI U HEMPHUAITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUsS] alKOrojsi, HApPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOACHHS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQeccHii U Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TPyAy W pe3yibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4HCIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIallTUPOBATHCS B IPO(ECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOMIKUX 3JOPOBbIO U Y KU3HU JHOIICI;'I;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MPH H3YUYEHUU XUMHH, IJS PeIleHUs
3a]1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeOi, /Ui MOBBIIICHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIIecHUS
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATLCA UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMI/IpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUI, TMIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOeE.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NeHCTBUS (I103HaBaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBIINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM ISl KiaccU(UKALUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCJIIbHBIC IMMPCACTABIICHUA — XUMHYECKUN 3HAK (CI/IMBOJ'I BHGMCHTa),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pElIeHHH Y4eOHO-
MO3HABATENbHBIX 33/a4d, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOJICIIaHHOM pabdoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IUNYHBIX BUIO0B
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE IMOcoOus, pecypcsl HHTepHeTa), KPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 3324
OTpeACIEHHOTO THIA, MPUOOPETEHHWE ONbITAa B OOJIACTH HCHOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpencTaBICHUS
UHPOPMALIMK U WUTIOCTPHPOBATH pEIlacMble 33/1a4l HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

yYMEHUs 3agaBaTh BONpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTaBIISTh MOyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOM ESTEIFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 Pe3yAbTaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IMO3HABATEIHHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUHN (00CYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHI, ONpeesieHe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIBHOCTH, BBIOMPAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM JEHCTBUHN MpU
BBITIOJTHEHUH 33JaHUM C Y4€TOM TMIOJIYYCHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIIMSIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTara 3asBICHHON 1€y,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbl JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, C€ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YY€OHBIX U HOBBIX CHTYaLIUsX.

K xonmy oOyueHus B 8 kiiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJSIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CJION atoMma, aroMHas opOuTaigb, pajuyC aromMa, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IOHSATHI M NPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpeNieNiATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
OTNpeNieNIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPHUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONHUCBHIBATh M XapakTepuszoBaTh TabmuuHyo Gopmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», manble U OonblIe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB J[. . MeHnneneeBa» ¢ YHCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTAaBY Y4YacTBYIOUIMX B PEAKLUHU BELIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHHsI XUMUYECKHUX IIPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJsie COSIMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKLUU,
€CTECTBCHHO-HAy4YHBIE  METOJbI ~ TO3HAaHWS  —  HAONMIOJEHWEe,  HM3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0M U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
u coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHM: XUMUYECKUHU 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, AIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHME€ M BOCCTaHOBJEHHE, aJIOTPOnus, amM(OTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIMycTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IOHSATUH W NPUMEHSTH JTU
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOpPAaX HEOPraHMYECKHX COCIWHEHWUH, THUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas nonarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIO IEKTPOHOB U PaCHpeIesIeHHE UX 10 IEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJIOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(pUIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPXK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peakuii HOHHOTO OOMEHa, YpaBHEHHs peakiui,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHNIO XUMUUECKON pPEaKIMH;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMHI-, MOAMA-, KapOoHat-, ¢ocdat-,
CWJIMKAT-, cylnb(dar-, TUJIPOKCHI-MOHBI, KAaTUOHBI aMMOHMSI M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMsS] CBOMCTB BEIECTB M XUMHMUYECKHX DPEAKIHMM, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIeHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsatue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 3 1 bu6mmoreka [IOK
KHUCJIOTaX U COJIAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPTaHMYECKUX COCTUHEHUIA https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX di1emenToB J1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrayOnenue 3HaHUH Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX pa3JiesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmorexa LIOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKHE PEakluu B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
s | e 6
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewermon Varpym, Ao gochop i | 7 ;  BuomorealOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | S s . | , Bk
' . FPYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHHH U X COCANHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p BHOE BOEMsL 3 bubnuoreka [{OK
C3CPBHOC BpE https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KounyecTBO 4yacoB JIeKTPOHHBbIE HU(POBHIE
11/-11 Tema ypoxa Beero Konrpoabubsie  IIpakTuueckue  00pasoBaTejbHbIe
padoThbI padoThI pecypchl
1 Hpenver xin. POxb XiMHit B KHHit 1 https://m.edsoo.ru/7efb3c3c
yesoBeka. Tena u BemecTsa
2 [ToHsATHE O METOIAX TO3HAHUS B XUMUHU 1 https://m.edso0.ru/9f459e9a
[TpakTuyeckas pabora Ne 1 «IIpaBumiia paboTs
3 B JIAOOpATOPUU U TIPUEMBI OOpAILICHHS C 1 https://m.edsoo.ru/ab2a57cb
1a00paTOPHBIM 000PYIOBAaHHEM)
4 YucTele BelecTa fI cmecu. CriocoObl 1 https://m.edsoo.ru/8dffeead
pasneneHus cMeceit
[Mpaktrueckas padota Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYMCTKU TIOBapEeHHON 1 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI M MOJIEKYJTBI 1 https://m.edso0.ru/434a3592
; XUMHYECKUE IIEMEHTHI. 3HAKH (CHMBOJIBI) 1 https://m.eds0o.ru/3a97f7e6
XHUMHYECKHX 3JIEMEHTOB
8 [IpocTeie 1 CIOXKHBIE BEIIECTBA 1 https://m.edso0.ru/8d153ab3
9 ATOMHO-MOJICKY/ISIPHOE yUCHHE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSHCTBA COCTABa BEIIECTB.
10 Xumuueckas popmyna. BaleHTHOCTh aTOMOB 1 https://m.edsoo.ru/3adc28cl
XMMHUYECKHX 3JIEMEHTOB
11 OTHOCHTEIbHAs ATOMHAA MACCA. 1 https://m.edsoo.ru/fac67eel
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca
12 MaccoBas 101 XUMHAYECKOTO JIEMEHTA B 1 https://m.edso0.ru/95bch8f5



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5

COCINHCHNHN

13

14

KomnuectBo BemecrBa. Moisb. Mousipaast
macca

dusnyeckue U XUMUYECKHE SIBIIEHUS.
XUMHYecKasi peaKIus

https://m.edsoo.ru/668edb4a

https://m.edsoo.ru/8b878fcf

15

[Ipu3Haku u yCcioBUS MIPOTEKAHUSA
XUMHYECKUX PEAKIUI

https://m.edso0.ru/84214963

16

17

3aKOH COXpaHEHMS MACCHI BEILECTB.
XUMHYECKUE YPAaBHEHUS

Breraucnenus KOJIN4YCCTBA, MaCChl B€IICCTBA
110 YPABHCHUAM XUMHWYCCKUX peaKuHﬁ

https://m.edsoo.ru/aalc152d

https://m.edso0.ru/b1656492

18

Krnaccudukanus XHMHYECKAX peaKIui
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUS,
oOMeHa)

https://m.edsoo.ru/fe58191f

19

20

21

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0eHne 1
CHCTEMaTH3aINsI 3HAaHUH

KonTponbnas pabora Nel mo teme «BermectBa

U XUMHUYECKUE PEAKIINI
Bo3nyx — cmech razos. Cocras Bo3ayxa.
Kucnopos — a51eMeHT M IpOCTOE BEIECTBO.
O30H

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

https://m.edsoo.ru/237315cf

22

duznueckue 1 XUMUYECKHE CBOMCTBA
KHUCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE).
ITousitue 06 okcumax

https://m.edso00.ru/67245d2f

23

CriocoOblI mosTy4eHHst KUCIOPOaa B
7a00paTOPHH ¥ HPOMBIIILICHHOCTH.
[Ipumenenue kuciopoaa

https://m.edso0.ru/896247ch



https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb

TemnoBoii 3¢ (HheKT XUMUIECKOH peaKIuH,

24 MIOHATHE O TEPMOXMMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/4d71febb
9K30- M SHIOTEPMHUCCKHUX PEAKIIUAX
TormBo (HedTh, yroiab U METaH).

25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro https://m.eds00.ru/62a61752
NpEeI0TBPAIICHUS
[IpakTuueckas padora Ne 3 o Teme

26 «[Tony4enue u cobupaHue KUCIOPO/a, https://m.eds00.ru/329545c9
W3YyYEHHUE Er0 CBOMCTB)

27 Bonopon — s1emeHT i poctoe BeliecTso. https://m.eds00.ru/2325645f
Haxoxenue B mpupoe

28 OU3NYECKUE U XUMUYECKUE CBOMCTBA hitps://m.eds00.ru/ae9ebab5
Bosopoza. [IpumeHenune Bogopoaa

29 [ToHsITHE O KUCITOTAX U COJISIX https://m.edsoo.ru/d743bf8d

30 C1ocobbt nonyHeHis BOAOpOLa B https://m.edsoo.ru/8dbbbcb
nabopaTtopuu
[IpakTuueckas padbora Ne 4 o Teme

31 «[Tonydenue u cobupanue BOAOpOIa, https://m.edso0.ru/37a3324a
M3y4YEHUE €r0 CBOMCTB)»

32 Mornsipablii 00bEM ra3oB. 3akoH ABOTaIPO https://m.edso0.ru/714a252d
Beruncienus o0béMa, KOMYEeCTBa BEIIECTBA

33 rasa Io ero U3BeCTHOMY KOJINYECTBY https://m.edso0.ru/25858514
BEILIECTBA HIIH 00BEMY
Berurcienus: 00bEMOB ra3oB 10 YpaBHEHHUIO

34 peaKIiy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edso0.ru/ae3d2633
OTHOIIIEHUI Tra30B

35 DuU3nYEeCKre U XUMUYECKHE CBOMCTBA BOJIbI https://m.edsoo.ru/272h514c

36 CocraB ocHoBanui. [ToHsITHE 00 MHIUKATOPAX https://m.edsoo.ru/3d2634ef



https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef

Bopna kak pactBoputens. HacbleHHbie u

37 HEHACHIIIEHHBIC pacTBOPHI. MaccoBast 101 https://m.edsoo.ru/2b19b4el
BEIIECTBA B paCTBOPE
[IpakTuyeckas padora Ne 5 o Teme

38 «[IpuroToBiieHHE PACTBOPOB C OMPEACIEHHON https://m.edsoo.ru/9f55a219
MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
K 60ota No2

39 OHTPOIbHAA paboTa 1o Teme https://m.edsoo.ru/c1c97fe3
«Kwucnopoa. Bonopoa. Boga»
O :

40 KCHJBL: COCTAB, KIACCHQUKALIL, https://m.edsoo.ru/c321335¢c
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/bce52bca
OKCH/JIOB
O :

42 CHOBAHIS: COCTAB, IUIACCHPUKAILIS, https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
n .

43 OnyquHve 1 XHMHTACCKHC CROHCTRA https://m.edsoo.ru/eb3b238b
OCHOBaHUI
K :

44 MCIIOTBI: COCTaB, KlacCupukanusl, https://m.edso00.ru/c589a687
HOMEHKJIaTypa

45 [MosydeHre U XUMUYECKUE CBOWCTBA KUCIIOT https://m.edsoo.ru/d2cc4664
C : 0

46 omu (cpenHne) HOMeHKHaTpra’ CHOCODH https://m.edsoo.ru/66bad57a
MOJIy4eHUs, XUMUYECKUE CBOWCTBA
[IpakTnueckas padborta Ne 6. Pemenue

47 SKCHICPHMPBHTAIIRIRIT ST 110 TEMe https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
COEIMHEHUIN»

48 ['eHeTHUeCKas CBsI3b MEXKAY KJIacCaMH https://m.edsoo.ru/3eafb436

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ



https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436

49

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

https://m.edsoo.ru/aedf982e

Kontponbras padota Ne3 o reme "OcCHOBHBIE

50 o https://m.edsoo0.ru/53e93cf2
KJIACChl HEOPTaHUYECKUX COCTUHCHUI
[lepBbie MOMBITKY KJIACCH(PHUKAIINN

51 XMMHAYECKHX 3J1eMeHTOB. [ToHsATHE O rpymmax https://m.edsoo.ru/45ch955f
CXOJIHBIX 3JICMEHTOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas

52 cHUCTEMAa XMMHYECKHX dieMeHToB 1. 1. https://m.edsoo.ru/acfe3f3c
Menneneesa

53 [lepro b1, TPYIIIBI, TOATPYIIITHI https://m.edsoo.ru/dd7cc851

54 Crpoenue atomoB. CocTaB aTOMHBIX SIJIED. https://m.edsoo.ru/b34e5fb1
H3otomns
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

55 anemeHToB [lepuoauueckoit cucremsr [, 1. https://m.edsoo.ru/fb64d6ef
Menneneesa
XapakTepuCTHKA XUMHUYECKOTO JJIEMEHTA 110

56 ero mosioskeHuro B [leproanyeckoit cucteme https://m.edsoo.ru/3627afb4
. . Menneneena
3nauyenue [lepuoguueckoro 3akoHa Juist

57 pa3BUTHS Hayku U Tpaktuku. J]. 1. https://m.edso0.ru/83762e95
MeHieneeB — y4EHBIH, TeIaror U rpaXkIaHuH
PesepBHrlit ypok. O6001IeHNE 1

58 CI/ICTI;MaTmZEHﬁ 3HaHI/II7IHl / Beepoccuiickas bubmorexa HOK

https://m.edsoo.ru/00adb33c

poBepoYHas padboTa
Kontponbnas padota Ne4 o reme «CtpoeHue

59 aTOMTaI.). XI/IMI/IIII;CKaSI CBSI3bY / Bcepoccnpﬁcxaﬂ Bubmmorexa HOK

https://m.edsoo.ru/00adb486

npoBepouHas paboTa

60 DIEKTPOOTPHUIIATEIBHOCTh ATOMOB https://m.edso0.ru/2667a766



https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766

XHUMHUYCCKUX 3JICMCHTOB

61 HonHas XuMu4ecKas CBSI3b 1 https://m.edso00.ru/2628cf49

62 KoBaneHTHas NoJIsIpHast XUMHYECKAs CBSI3b 1 https://m.edso0.ru/67fb6476

63 KoBasieHTHast HENOJSIpHAS XUMHUYECKAs! CBSI3b 1 https://m.edsoo.ru/f32e6211

64 CrerneHb OKMCICHHS 1 https://m.edsoo.ru/fe73b9dc

65 OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 https://m.edsoo.ru/665e2d2d

66 OKHCIUTEN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/eb264264
PesepBHeIi ypok. O000IICHHE 1

67 crcTeMaTH3anus 3HaHui mo teme «CtpoeHune 1 https://m.edso00.ru/62539d2c
aToMa. XUMHUYECKAas CBSI3b»

68 f;i:giii:ﬁ;jgg:ﬁj;eme 1 1 https://m.edso0.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

9 KJIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0H.
[Tepunonnueckas cucrema
XUMHUYECKUX 35ieMeHToB J[. 1.
Menpaeneena

3aKOHOMEPHOCTH B U3MEHEHHUU
CBOICTB XMMHYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

Knaccugukaius 1 HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/ac197bf5

https://m.edsoo.ru/44bdf4b2

https://m.edsoo.ru/d96e16b9

Bunpsl XuMHu4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel no treme
«[loBTOpEHuUE u yriaydneHue
3HAHU OCHOBHBIX pa3esioB Kypca
8 xacca»

Knaccudukanus xumuaeckux
peaxkuuil Mo pa3JIMYHbIM IPU3HAKAM

https://m.edsoo0.ru/e39821fc

https://m.edsoo.ru/2a531ece

https://m.edso0.ru/61f97329

ITonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOT€HHBIX U
TEeTEPOreHHBIX PEaKLMIX

https://m.edsoo.ru/e73c3ef4

IToHsgaTHE O XUMHYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE
Ha CKOPOCTh XUMHUUYECKOW PEaKIINU

https://m.edsoo.ru/afbc35b2



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2

" IMOJIOKCHUEC XUMHWYCCKOI'O
paBHOBECUA

10

11

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC peaKI_II/II/I

Teopust 37EKTPOIUTUYECKOMN
muccouuanuu. CHibHbIE U cialble
AIEKTPOIUTHI

Honnble ypaBHEHHsI peakui

https://m.edsoo.ru/16ddaal?

https://m.edso0.ru/965c6a66

https://m.edsoo.ru/43f4b85c

12

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOIUTUYECKON
JUCCOLAlN

https://m.edsoo.ru/9adee23c

13

14

XMUMHYECKHE CBOMCTBA COJIEN B
CBETE MpeACTaBlIeHUI 00
ANEKTPOIUTUYECKON AUCCOIUALINHI

ITonsATHE O THApONIMU3E CONEN

https://m.edso0.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

18

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

[IpakTuueckas padora Ne 1.
«Pemenne sKCriepuMeHTaIbHbIX
3a7au»

KonTtponbhast padora Ne2 o reme
«OIIEKTpOIUTHYECKAs
aucconuanus. XUMHUECKHe
pEaKI1u B pacTBOpax»

OO01mas xapakTepuCTHKA TAJIOTCHOB.

XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJjopa

https://m.edsoo.ru/78322bfh

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2h5a2162

https://m.edsoo.ru/c3eaeb47



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ConsiHast KHCIIOTa,
XMMHYECKHE CBOHCTBA, MOTyYCHHUE,
pUMEHEHHE

https://m.edsoo.ru/daf6b6e7

20

[IpakTuueckas padora Ne 2 o reme
«lonmydeHnue COaTHON KUCIOTHI,
M3y4YEHUE €€ CBOUCTBY»

https://m.edsoo.ru/9a2bd4de

21

22

Beruunciienus mo ypaBHEHUsIM
XAMHYECKUX PEaKIUi, €CIIU OAUH
U3 PEareHTOB JIaH B U30BITKE

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymiibl

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

23

ANOTpOITHBIE MOAU(PHUKAINN
cepbl. Haxoxnenue cepel u e€
COEIMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/5e3339bd

24

CepoBoaopoj1, CTpOCHHUE,
q)HSI/IqCCKI/Ie U XUMHUYCCKHUC
CBOMCTBA

https://m.edsoo.ru/384dcc68

25

26

Oxkcuppl cepbl. CepHast KHCIIOTA,
buznyecKkue 1 XUMHUYECKHEe
CBOMCTBA, IPUMEHEHHE

XVMMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
MOJIy4EHUS] CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpebl
COEIMHEHUSIMU CEPBI

https://m.edso0.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf

27

BrIuncienne MaccoBOr 10U

https://m.edsoo.ru/7dac2b46



https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46

BBIXOJA IIPOIYKTA PEAKLIUHU

28

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A3o0T,
pacrpocTpaHeHHe B IPUPOAE,
¢du3nvecKkrue 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/6bfdf145

29

30

31

AMMHuak, ero ¢pusnueckue u
XAMHYECKHUE CBOMCTBA, MMOJyYEHUE
Y IPUMEHEHUE

[TpakTiueckast pabota Ne 3 o teme
«[lony4yenne aMMuaka, u3y4eHue
€ro CBOMCTB)»

A3oTHas KuC0Ta, € pusnueckue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonb30BaHne HUTPATOB U coJel
aMMOHHUS B KAU€CTBE MUHEPATbHBIX
ynoopeHuit. XuMu4yeckoe
3arps3HEHUE OKPYXKAIOLEH CpeIbl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®dochop. Oxcua pochopa (V) u
dbocdopras kucnota, puznyeckue u
XHMHYECKHE CBOMCTBA, MOJyYeHUE

https://m.edso0.ru/c8af5f46

34

Hcnons3oBanue pochatos B
Ka4eCcTBE MHHEPAIBHBIX
ynoOpeHuii. 3arpsi3HeHNne
MIPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/79c51b82

35

Yraepon, pacipocTpaHEHUE B
npupoe, Gu3nIecKue u

https://m.edsoo.ru/eal6ee43



https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43

XAUMHUYECKUE CBOUCTBA

36

Okcupl yriaeposaa, ux pusznueckue
1 XUMHYECKHE CBOMCTRA.
DKOoJIOTUYecKre mpoodIeMBbl,
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)

https://m.edsoo.ru/a6915c71

37

38

YroapHasg KUCIoTa U €€ CoJIn

[TpakTiueckast pabota Ne 4 o Teme
"IlonyuyeHue yriaekuciaoro rasa.
KauectBennast peakuus Ha
KapOoHaT-HOH"

https://m.edso0.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

39

[TepBoHauaNbHBIE TOHATHS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

https://m.edso0.ru/822fb263

40

41

42

Kpemunii u ero coequHeHus

[TpakTuyeckas padora Ne 5.
Pemienne skcnepruMeHTaIbHBIX
3a1a4d 1o TeMe «BaxkHenue
HEMETAJLIBI M UX COCIUHCHUS

KonTtponbhas padora Ne3 o reme

«BaxHeln1ne HeMeTalIbl U UX
COEIUHEHUS»

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d

43

OO61mas xapakTepuCcTHKa
XUMHYECKHUX DJIEMEHTOB —
MeTaJlI0B. MeTannndeckast CBsi3b U
METAJIIIMYECKasl KpUCTasIndecKas
pemérka. Pu3nyecKue CBOMCTBA
METAJIJIOB

https://m.edso0.ru/83192917



https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917

XMMHYECKUE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUECKUI PS/I https://m.edsoo.ru/5a41d1d4
HaAIPSOKEHUH METAJIIOB
O0611me crnocoObl MoTy4eHHs
MeTasuioB. CrutaBel. BerauciaeHus
45 10 YPaBHEHUSIM XUMHYECCKUX https://m.edso0.ru/435b87d4
peaKIui, €CJIU OJJUH M3 PEarcHTOB
COJICP)KUT IIPUMECH
46 [ToHsiTHE 0 KOPPO3UU METAJLIIOB https://m.edsoo.ru/2c28f427
47 [Ieno4nble METAIIBI https://m.edsoo.ru/c86edb4a
48 S;C;;H 1 THIPOKCHARL HATPIGL | https://m.edsoo.ru/4fdeelae
49 Hleﬂoquog'eMem’HuHe METAIRt = https://m.edso00.ru/2bb5cf7b
KaJIbI[Ui ¥ MarHHi
50 Baxueiine coeqUHEHNS KATbLIAA https://m.edsoo.ru/85c2cal6
51 g{i?in;enne 1 CHETEMATIEatI https://m.edso0.ru/593a4ab7
52 HECTIOCTE BOZIEL H CTIOCOOH! €2 https://m.edso0.ru/869f76b9
yCTpaHEHHS
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABLI M METONBI €8 https://m.edsoo.ru/669f6cdd
ycTpaHeHus"
54 ATIOMUHAN https://m.edsoo.ru/37e792ee
55 AMBOTEpHEIC CBOHCTBA OKCHAA I https://m.edsoo.ru/82b7fa7d
TUAPOKCUIA
56 Keneszo https://m.edsoo.ru/b3996d2a
57 OKCHIIE!, THAPOKCHLL  COIH https://m.edsoo.ru/c3f79221

xenesa (1) u xemesa (1)



https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
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https://m.edsoo.ru/593a4ab7
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https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221

58

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUHI

https://m.edsoo.ru/dbd9af72

59

[IpaxTuueckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3a1a4 1o reme «BaxHeimue
METaJIJIbl U UX COECIUHEHUS»

https://m.edsoo.ru/462adf7f

60

Brluucnenus no ypaBHEHUSIM
XUMHUUYECKHUX PEAKIMH, €ClIi OJIUH
U3 PEAareHTOB J]aH B N30BITKE WU
COJIEP’KUT IpUMecHu. Brruncienus
MacCOBOH 101U BbIXOJa MPOAYKTA
peakuuu

https://m.edsoo.ru/a7a5913a

61

62

63

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Konrtponsnas padora Ne4 o reme
«BaxHenmme MeTalibl U UX
COEIMHEHUS

BemectBa u MaTcepHraJibl B
MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo.ru/eed7f912

https://m.edso0.ru/5b499218

https://m.edsoo.ru/483adc3a

64

65

66

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIle cpebl
Ponp xumuu B perienun
HKOJIOTMUYECKUX MPOoOIeM

PesepBHrlit ypok. O6001ICHHE U
cUCTEeMaTH3aIlHs 3HAHUH

https://m.edsoo.ru/f3f919fd

https://m.edso0.ru/a98127h9

https://m.edsoo0.ru/1c364847

67

PesepBHbIil ypok. O0001ICHNE U
cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/56f46bf5

68

PesepBHeiit ypok. O600ICHHE U

https://m.edsoo.ru/b221b45c
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOM ITIPOT'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)IG XUMHUYCCKUC ITOHATH)

11

pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHX MOHSATHUH: arowm,
MOJIEKYJIa, XUMHUYECKHH D3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas [0S XMMUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUUM — COEAMHEHHs,  pPeaKkLuu
pas3IOKEHUs, PEAKLMU 3aMELICHMs, peakuuu OoOMeHa, DJK30- U
HHJIOTEPMHUUYECKHE DPEaKLMu, TeIuloBod 3¢ddekT peakiuu, pacTBop,

MaccoBas JI0JIS BEIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U
MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJII COCTABJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeAeNiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COCIMHEHUAX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BE€IICCTB

1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIEeMEHTa Mo (Gopmyie




COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHelme npeACTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY»

2.1

2.2

2.3

2.4

2.5

2.6

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSITHH: OKCH I,

KHcCJ10Ta, OCHOBaHHUEC, COJIb

OMpeAC/IAAITh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHu# no popMynam
KJIacCCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XUMHWYCCKUX

HpeBpaH_leHI/II\/’I B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

UH/IMKATOpPOB (JIaKMYC, (eHOIPTaTCHH, METUIIOPAHXK U JJPYTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATHH: SApO aToma,
QJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTamb, paguyc aroma,
XMMUYECKAsl CBA3b, IOJISIPHAS W HEMOJISIPHAS KOBAJIEHTHAs CBS3b,

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

3.3

3.4

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢Gopmy llepuommaeckoit
CHUCTEMBbl XMMHYECKHMX DJEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

packpbiBaTh cMbica Ilepumoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX TmnoinoxeHus B Ilepuonnyeckoii

CHCTEMCEC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«Ilepuonuyeckass  cuctemMa  XUMHYecKux  snemeHtoB  J[.W.
MenpeneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUUYECKMX OJJIEMEHTOB (coCTaB M 3apsa  sjapa, o0lee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

OMpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUIX

3.7

ONpEeAeNATh BUJ XUMHUYECKOH CBsI3M (KOBaJEHTHass W MOHHasi) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KUIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

ITo Teme: «BemiecTBo U XUMHUYECKast pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX [IOHATUI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaknMy MOHHOrOo OOMEHa, KaTalnu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuumy, OKHCJIUTENb,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBWIEGHTHAs, HWOHHA,
METaJUIN4ecKas), KpUCTAJUIMYECKas pelETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiiuu




1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMUYECKUX IOHSITHH U
IPUMEHSTh 3T TOHATHUS NPU ONMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOT0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

2.1

2.2

Ilo Ttemam: «Hemerasuibl U uUX coequHeHUS» U «MeTalipl U HUX

COCIUHCHUA

XapaKTepU30BaTh (OMHUCHIBATE) OOIINE U CTICIU(PUICCKNE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTopHBIM 00OpYIOBaHUEM, a TaKKe IMpaBWUiIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTHh PEAKINH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABAaTh ONBITHBIM MYTEM XJIOPUI-,
Opomua, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIasl CPENA»

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux mnoHstui: [1JIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHWE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,




BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA
CBOMCTB BEIIECTB M XHUMHUYECKHX pPEaKIHHi, €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHayanbHbIE XUMUYECKHE TOHATHS

[Ipenver xumuu. Poiab XuUMuM B JKM3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTHoe COCTOSTHUE

BCIIICCTB
IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnioco0n1
pasaciICHUs cMmeceint

ATOMBI WH MOJICKYIJIbI. Xumudeckrue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

351eMeHTOB. [IpocTbie U ci10KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

1.5

1.6

1.7

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBasi 051 XMMUYECKOr0 3JIEMEHTa

B COCOAMHCHUHN

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoJIM4ECTBa,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo ¢opmynam

XUMHUYECKHUX COCINHECHUM

dusnueckue U XMMHUYECKUE sABJICHHS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX pCaKI_II/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6MCH3.)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C MpaBUIaMu
pabotel B saboparopun U nOpuémMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, HM3yuy€HHUE U OnucaHue (QU3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (Gu3nueckux (TUIaBIeHHE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEAHOW  MPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOIIOJICHWE W OIUCaHue
MPU3HAKOB TPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICKICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) nmpu HarpeBaHuu, B3aUMOJEUCTBHE Kejle3a C PACTBOPOM

comm meau(Il), nzyuenue cmocoOoOB pa3aeneHuss cMece (C TOMOIIbI0 MarHUTA,




2.1

2.2

2.3

bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeIcHUE
OUYMCTKHU MOBAPEHHOM coyy, HAOIIOIEHUE U ONMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OIIBITA, MJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, GU3NIecKue U XUMUYECKHE
cBoricTtBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoObl
MOJIyUYEHUsl KHUCIOpoJa B JadopaTopuud M HPOMBILUIEHHOCTH. Kpyrosopot

Kkucnopoja B mpupojie. O30H — alIoTporHas MoaupUKalus KUCIopoia

TemnoBoit 3hekT XUMUIECKON peakiuu, TEPMOXUMHUECKHUE YPaBHEHHS, IK30-
¥ DHJO0TEPMUYECKHE peaKkny. TOIIMBO: Yyroib U MeTaH. 3arps3HEHUE BO3/yXa,
yCHIJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BelectBo. HaxoxneHue Bogopona B IpUpOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTYYEHHS.

Kucnotse! u conun

2.4

Mounsipablit 00BEM razoB. PacuéTel M0 XUMUYECKUM YpaBHEHUSIM

2.5

2.6

dusnyeckue CcBOMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpOB B NpUPOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TpuUpoje. 3arps3HEHHe NpUpPOAHBIX BoA. OxXxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coequHenunil. Oxcuabl. Knaccudukanums
OKCHJOB: cojeoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknatypa oxcunoB. Puszndeckue M XUMHUECKUE

CBoOIiCTBa OKCHAOB. [loryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenkiatypa kucinor. ®@usudeckue u
XUMHYECKHE CBoMcTBa KucaoT. Pang aktusHocTH MetayuioB H.H. Beketosa.

ITomy4yenue kucior

2.9

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHUE CBOMCTBAa COJEH.

[Tonyuenue coneit




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COCZ[I/IHGHI/Iﬁ
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3.1

3.2

XWMHUYECKUN  JKCIIEPUMEHT: KAayeCTBEHHOE  OIPEIEICHUE  COACpKAHUSA
KHCJIOpO/a B BO3JyXe, IOJy4deHHEe, cOOMpaHue, paclo3HaBaHUE U M3ydEeHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCIIOBHS BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMi OKCHJOB U OIMCaHME UX CBOICTB, TNOIy4eHHe, colOupanue,
pacrio3HaBaHME U M3y4YEHHE CBOWCTB BoJOpoJa (IOpeHue), B3auMojeiicTBue
Boziopoa ¢ okcuznoMm Meau(Il) (Bo3MoKHO HCIIONb30BaHUE BUEOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MACCOBOW JIOJIEH PACTBOPEHHOTO
BELIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaIaMU (HaTpUEeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOAEHUE W3MEHEHUS
OKpaCKM MHJIHMKAaTOpPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYEH, H3ydeHue
B3auMmoieiicteua okcuga menu(Il) ¢ pacTBopoMm cepHOW KHCIIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, ITI0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmMe kiacchl HEOPraHUYECKHX

COEeIMHEHUIT

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

[lepBble TOMBITKHA KIACCH(PUKAIMU XUMUYECKUX dJIeMEeHTOB. [loHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMETbHbIE METalIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amdOTepHBIC

OKCHUIBI U THAPOKCHUIBI

ITepuoanueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3i1eMeHTOB [[. 1.
Meneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (hopMbI
[lepuoauueckoit cucrtembl xuMuueckux anemeHtoB [[.M. Menneneesa.
[Tepuoabr u rpynmbl. PU3NYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA

3.3

Crpoenne atoMoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

SJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBONCTB IO TpYINaM M TEpPHOJIaM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUUYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOHGCCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKUCINTEIM U BOCCTAHOBHUTEIIN

XUMHUUECKUH S3KCIIEPUMEHT: M3Yy4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKluu pa3jIOKCHUA, COGI[I/IHGHI/ISI)

9 KJIACC

Kona

11

1.2

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

BemectBo n xumundeckas peakuus. Iloropenune

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHUEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

CrpoeHne BelecTBa: BHJAbl XUMHYECKOM CBsI3U. THUIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKkIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIIOBOMY 3(ddekry, Mo

M3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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[0 Yy4YaCTHUIO Karajiu3aropa). OK30- M JHAOTEPMUYECKUE  PEaKIIuH,

TEPMOXUMHNYCCKUEC YPABHCHUS. Ilousarue o CKOpPOCTH XHUMHYSCKOM pE€aKknuun

[TonsiTe 006 oOpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusax. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusax. [[oHaTHe 0 XMMUYeCKOM PaBHOBECUH.
@axTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJOKEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMH C UCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenb guccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIHTHI.
Peakiuu nonHoro obmena. YcClioBHsI MPOTEKaHHUS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEJACTABICHUN 00 SJIEKTPOIUTUYECKON

AUCColranuu. KauectBennbie PCaKu HAa UOHBI. Ilonstue o THapOoJIn3C colen

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSAMHU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
azMasa), CIIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakiMu OT BO3IACUCTBUS Ppa3IMUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMALMN  KUCJIOT, Iejaoded M coiedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MpOTeKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BBIJICIEHHE Ta3a,
o0Opa3oBaHHe BOJbl); OINbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKUuil (FOpeHHe, peakiy pas3iioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis!l 1 UX cCOeIMHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CtpoeHue n (pu3ndeckue CBOMCTBa MIPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOAEHUCTBUE C METaUIAMU, HEMETAJIAMH, IelI04aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJOBeKa. BakHeulme XJopuabl U UX

HaXOXICHUEC B IIpUPOAC

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHN OKuciaeHus. CTpoeHue u GU3nIeCcKrue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cepbl. AJUIOTPONHBIE MOAN(PUKAIUN
KHCIIOpo/ia U cepbl. XUMHMUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTA, PU3NISCKHUE U XMMHYECKHE CBOHCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cnerududeckue). XuMHUUYECKHe
peakiuy, JeKanre B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHHsI CepHOU
kucinotel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uon. Haxoxxaenue cepbl U €€ COCIMHEHUM B MpUpOJie. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOUIeH Cpellbl COCIMHEHUSMU cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBpAILEHUs

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUA. A30T, pacipOCTpaHEHHUE B IPUPOJE,
¢du3nueckrue U XuMHUeckue cBoiicrea. Kpyrosopor azora B npupojie. AMMHUAK,
ero ¢u3nMyeckue W XMMUYECKHE CBOMCTBA, MojdydyeHue U npumeHenue. Comu
aMMOHUA, nux (1)H31/I‘-I€CKI/I€ n XUMHUYCCKUC CBOI\/JICTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ MOJy4EHHE,
(dbuznvyeckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYKarolei
Cpelbl COEUHEHUAMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHUE BO3AYXa, IOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorpornHsle Mogudpukauu Gocdopa, puzndeckne U XUMHUYECKUE
ceorictBa. Oxcupg dochopa(V) u dochopnas kucnora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. Vcmosnb3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI0OpEeHHI

2.5

Obmas xapaktepuctuka syeMeHToB I[VA-rpymmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aUIOTPOIIHBIE
MoOIUGUKAIMK, PAacCIpOCTpPaHEHHE B MNpHUpoJe, (U3NYECKHE M XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupozae. Okcuasl yriaepona,
ux (uznyeckue M XMMHUYECKUE CBOICTBa, JEHCTBHE Ha JKUBbIE OPraHU3MBI,

MOJIYUYCHUC U TTPUMCHCHHC. DKOJIOTHYECKUE Hp06JICMI>I, CBsA3aHHBIC C OKCHAOM




yraepona(IV); rumore3a ri100aJbHOTO TOTEIUICHUSI KIJIMMATa; MapHUKOBBIMA
apdekT. YrompHas KuCIOTa M €€ COoNM, MX (PUIUYECKUE H XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHUE W mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

2.7

[lepBoHauaIbHBIE TIOHATUS 00 OPraHWYECKHX BELIECTBAX KAaK O COSAMHEHHSIX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHJICH, 3TAaHOJ, TIJHIEPUH, YKCyCHas
kuciora). MIx cocraB m xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: JXHMpax, OelkaX, yrieBoJaXx — M HMX pPOJM B KU3HU
gyenoBeka. MarepuaapHOEe E€AMHCTBO OPraHMYECKMX W HEOPraHMYeCKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckue © XHMHUYECKHE CBOWMCTBA, MOJYYCHHUE U
npumeHenne. CoeuHEeHUs KpeMHHUS B mpupoae. OOmme mpencraBicHHus 00
okcuae kpemuusi(IV) u kpemaueBoi kucinote. CHIMKATBI, UX MCIIOJIb30BAHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaxKHEHIIMe CTPOUTEIbHBIC MaTepPHUaIbl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [IpoOmembr Oe3omacHOro

HCIIOJIB30BaHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HKCIEPUMEHT: H3y4eHHe 00Opa3IoB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX pEeakIMii Ha XJIOpUA-
WOHBI W HaOIIOJICHHE MPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPaKAIOIIHNE
¢u3nyeckne U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCTIOJIb30BaHNE BHICOMATEPUAIIOB); O3HAKOMJICHHE C O0pasliaMH XJIOpPHUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yIJIMBaHUsS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBiieHHOW CEpHON KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MIPOTEKaHMs; O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpas3lamMmu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MOTyYeHue, cOOMpaHue, paclio3HaBaHue U
W3yYeHHE CBOWCTB aMMHaKa, IMPOBEJACHHWE KAYEeCTBEHHBIX PEaKIWid Ha HWOH
aMMOHMSI W (Qocdar-uOH UM UyYCHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIJIOTHI C MEIbI0 (BO3MOXKHO
WCTIOJb30BAHNE BHUICOMATEPUAIOB); M3Y4YCHHE MOJeNel KpUCTAIUTMYECKHX
pemwéTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMIIEHHE C IPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IPOTUBOra3a; IOJIydeHue, coOMpaHHe, PAclO3HABAHUE M W3Y4YEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAauyeCTBEHHBIX pEaKUMi Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
INPOAYKIMEH CHIMKAaTHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEpUMEHTaIbHbBIX

3a71a4 110 TeMe «BaKHeNUIIe HEMETAIUILI U UX COEIUHEHUS))

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepuoamyeckoid cucreme XuMHueckux odnementoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe METAITIOB. MeTaiinyeckas CBsI3b U
METaUINYeCKass KpPUCTAIMYECKas PpemI€TKa. DJIEKTPOXUMHYECKUM  psif

HaIpsHKEHUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTa/uioB. OO0IMe criocoObl MOITY4YEeHUS
MeTauioB. [ToHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. Crinassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IIPOMBIINIJICHHOCTH

[Ilenouynsle Mertasuibl: nosoxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; cCTpoeHHE MX aTOMOB; HaXOXJIECHHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
THUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHMe IIENOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3nyecKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiuplius. Baxuelnue coequHeHus Kainblus (OKCHA, TUIPOKCHUI,

conu). KEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHMIL: TIoNoxkeHue B Ilepuomnyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Mennaeneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIECHHE B mpupoje. Pu3nmyeckue Hu
XUMUYECKHUE CBOMCTBa kene3a. Okcunabl, THApPOKcUabl U conu kenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA 1 TTOJTYYCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; M3YyYEHHE pE3YJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAJIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KalblUsg W HaTpus C BOJOW (BO3MOXKHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKI[UN HA HMOHBI
(Marams, Kajblys, amroMuHus, nuHKa, xenesa(ll) m sxemesza(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAJIOB);
uccienoBaHie aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAJIbHbIX 3a]a4 10 TeMe «BaxxHelme MeTauibl U

nX COCAUHCHUA»

XHMHMA ¥ OKpYXkarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHojoruu. BeliecTBa n matepuanbl B MMOBCEIHEBHOM
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momMoip Mpu XUMHYECKHX OXKOTax M

OTpAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHHue
okpyxkatomei cpeast [1/IK. Pons xumun B pereHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroiib, TMPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY U TPOMBIIIUICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUYCHUC O6p33LIOB MaTepruajIoB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyIbTyphl M HPaKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHOMN AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U c/eNlaTh OCO3HAHHBIM BBIOOP XMMMH Kak NpPO(UIBLHOTO MpeaMeTa

MIPH NEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHYSCKUUN OJICMEHT, aToM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peakmus, peaKuu COCTUHCHUS, PEAKIMH Pa3JIOKEHHS, PpPEaKIuu
3aMeIIeHUs, peaknu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), MOH, KAaTUOH, aHMOH, IEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCICHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMbIC ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XUMHYECKOW peakiuu, karamuzarop, [IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, TEOpUs

BHGKTpOHHTquCKOﬁ AUCComranumn
Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABHI,
IPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yriasi, mpupoAHOro Tras3a, He()TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIs OpraHKW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB Ha OPraHM3M YEIOBEKa W OKPYXKAIOUIYIO
HOPUPOJIHYIO CpEy

YMEHUE HMHTErpUpOBaTh XMMUYECKHE 3HAHHS CO 3HAHUSAMH JPYTrUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OILIEHHBAaTh WH(GOPMAIMIO O BEIIECTBAX, HX
NpEBpallCHUSIX W NPAKTUYECKOM  NPUMEHEHUH H  yYMEHHUE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HI>IX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPraHWYECKHX BEILECTB,




YpaBHEHUM  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XMMHUYECKOU
HomeHksatypbl (IUPAC u TpuBHansHoO)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
DJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX MEPHOIOB, KU U KaTbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX HEpPUOAAX U TJIABHBIX
MOJATPYMIax) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX JJIEMEHTOB, 3apsi
' HOHA
8.2 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajaud, MarHuii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metamuioB I-lIA rpynn, amomunus, meau (II), uunka, xenesa (Il u
' 1), okcunpr yraepona (I u 1IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTasi, a30THasi,
dbocdopHas, yrojibHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb  CBOMCTBA  BEUIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
03 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3YyYEHHBIX KJIacCOB
' (Tpymim) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BIYUCIATH (IPOBOAUTDH PAcU&Thl):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Tra30B
114 M0 YypaBHEHHUSM XHMHUYECKUX pPEaKIUid W HaXOJUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHuE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMHUYECKHX SIBJICHHUW; yMeHue chopMmyaupoBats mpobiemMy H
MPEJIOKUTH MYTH €€ PEeIICHUs
12 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKM3HU, TPaBUIIaMH TTOBEJICHHS B LIETSAX COepeKeHUS
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JCHCTBUSA
13 Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHUS XUMUUECKUX peaKLni

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

paCTBOpéHHOFO BE€HOICCTBA

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIJIOpaHKa u
¢denondranenna) i ONpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNE ¢ OIIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJEIMH; IIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCETajlyla JpyruMm M3  pacCTBOpa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

OUHKa

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ»; ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM ALY, «BakHelmmme HEMETaIbl U HUX COCOAUHCHUA,

«Baxkneiiie MeTalIbl M UX COSANHECHUS

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HOHBI: XJOPUI-, OpOMHUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusl, KajabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

141

NPpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bOpMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"paCbI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJACMBIMU XUMHYECKUMHU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 IlepBoHavya/IbHBIE XUMUYECKUE MTOHATHUS
11 Yucteie BemecTBa U cMecu. CriocoObI pa3aesieHus: cMecei
12 ATOMBI M MOJEKyJIbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' aneMeHTOB. [IpocThie U c10KHBIE BELIECTBA.
13 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB XMMHUECKUX 3JIeMEeHTOB. CTeneHb
' OKHCJIEHUS
3aKkOoH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENIbHAs AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHasg Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTa
B COCIMHEHUH
L5 KonuyectBo BemectBa. Moabs. Momsipnass Macca. ModisipHblii 00BEM Ta30B.
' B3anMocBA3b KOIM4eCcTBa, MACChl M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 dusnyeckue U XUMUYECKHE SIBJIEHUS. XMMUYECKass peakuus U €€ MPU3HAKHU.
' 3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMHYECKUE YPaBHEHHUS
5 ITepuognueckuii 3akoH u Ilepuogudeckas crucreMa XUMUYECKHUX DJIEMEHTOB
I .1. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. [lepuoguyeckas cucreMa XuMU4ecKux aiaeMeHToB J[. M.
2.1 MenneneeBa. Ilepuoasl u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. Dnektponbl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHYECKHUX IJIEMEHTOB
[Tepuoanueckoit cucremsl .. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kalnblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBLHOCTH,
2.3 METAIMYECKUX W HEMETAJUIMYEeCKUX CBOICTB) M HX COEJUHEHHH B
COOTBETCTBUM C TIOJIOKEHHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOECHHEM MX aTOMOB
3 CtpoeHue BemiecTBa
Xumnueckass cBsi3b. KoBaneHTHass (WoOJisipHAss W HEMOJSIpHAsi)  CBA3b.
3.1 OJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

Meramnueckas CBSI3b




3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, METaInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKOM PEIIETKH M BUAA

XUMHYECKOU CBI3U

4.1

4.2

Baxwneiime npeACTaBUTENM HEOPraHMYECKUX BelecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccudukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHHUH: OKCHJIOB
(comeobpasyrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoseoOpa3yromye; OCHOBaHMW (IIETIOYM W HEPACTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpOACOAepKalie ¢  OeCKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CpEIHUX M KUCIIBIX)

dusnyeckue MW XHMHYECKHE CBOMCTBa INPOCTBIX  BCHICCTB-HEMCTAJJIOB!:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

4.3

4.4

duznyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd W KaJIbOWsdA, aJJiOMHUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

pAaa HaHpH)KCHI/Iﬁ MCTaJ1JI0B

du3nyeckrue U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMHUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBAa OKCUIOB HemertayuioB: cepsl (1V, VI),
asorta(ll, 1V, V), docoopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). TTonyuenne

OKCHJO0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoictBa okcunoB: MetawioB IA-IIIA rpymn, munka, mequ(ll) u

xernesa(ll, 111). [Toay4enne OKCHI0B METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMAPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  alIOMUHUS, JKeneza, UuHKa). [lomyuenue ocHoBaHuil U
aM(OTEPHBIX TUIPOKCHJIOB

OO01e XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOAOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOM, (ochopHOU, KpeMHUEBOH, yroibHOU. Ocolbie
XMMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

HOJ'Iy‘-ICHI/IC KHUCIIOT

OO6ume xuMuYeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

HonyquI/Ie, C06HpaHI/Ie, pacno3HaBaHue BOJOpOAA, KHUCIOpOJAd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B J1adopaTopuun
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[Tonyyenne amMmuaka, CepHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01Ine

CHOCOOBI MOTYYSHHUS METAJUIOB




4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COCI[I/IHGHI/Ifl

XUMUYECKUE PEAKIIUU

5.1

Knaccugukarnus XuMHUECKUX PEeaKLUUi 10 pa3iInyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIMX B PEAaKLIMU BELIECTB, 0 TemIoBoMYy 3(¢ekTy, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TernoBoil 3¢ heKT XUMHUUYECKON peakiui, TePMOXUMHUYECKIE YpaBHEHUs. DK30-
Y DHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE peakiMi. OKHCIUTENIN U BOCCTAaHOBUTEIH.
[Ipouecchl  OKMCIEHMSI M BOCCTAHOBJIEHHSA.  ODJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKLIUN

Teopus anexTponuTryeckoi auccoruanvy. KaTuoHbl, aHMOHBL. DIEKTPOJIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoInThl. CTeNeHb AUCCOLUAIN

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XHUMHS ¥ OKpYXarolas cpeaa

6.1

BemectBa m Marepuansl B TIOBCEAHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
UCMOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopaTopun U OBITY.

HepBaﬂ MMOMOIIb IMPHU XUMHYCCKUX OKOTaX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE  OKpyXKarolled cpeibl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa MU BOJOEMOB), CHOCOOBI €ro NpeaoTBpallCHUs
[IpenenbHass nomyctumas koHueHtpauus BemecTB (IIJK). Ponp xumun B
pELICHUH HKOJOTMYeCKUX MpolieM. VYcCuieHHe MapHUKOBOro »(dexTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHUN B
ObITY, MEIWIMHE, IMPOMBIIIJICHHOCTH U CelbCKOM Xxo3sicTBe. [IpumeHnenue
METaJUIOB M CIUIaBOB (CTallb, YYT'YyH, IIOPAIOMHUHHNA, OpoH3a) B OBITY U
IIPOMBINIJIEHHOCTH UX coeAuHeHul. [ToHsTHe 0 KOppOo3un METalioB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[TpupoaHble HCTOUYHUKHU YIJIEBOJAOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPThH),

MIPOJIYKTHI X MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHbIE MOHATHSA 00 OpPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriepoaa (MeTaH, 9TaH, STHJICH, alleTUIICH, 3TaHOJL, TJUIIEPUH, YKCYCHAs KUCIIOTA).
[TonsTHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YrieBoJax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (hopMyaaM XUMHYECKHX COSAMHEHHMA
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKHM ypaBHEHUSAM




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3/1aHue, epepadboTaHHOE
IMabpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxkumronepHoe o61iecTBo «3mareascTBo
«IIpocsemienne»

» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; S-€ U3/1aHue, nepepadboTaHHOe
INa6puensu O.C., Octpoymos WN.I'., Cnaaxos C.A. AknuonepHoe o01iectBo «M31aTeabcTBoO

«HpOCBeH_ICHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK



