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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeIbHOE NIPEIMETHOE COJIEpKAHUE, IPEyCMATPUBAET paclpeesieHUe ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM IPOrpamMmbl [0 XUMHH, OIPENEISIeT KOJINYECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1eleil W3y4YeHHs TpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIEM 3ApaBOOXPAHEHHUSL.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yueOHOM  JEeATETbHOCTH,  OKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B ((OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

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

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHUE
00yYaromMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja K €€ m3ydeHuro. CoaeprkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTy4YEHUS U3y4aeMbIX BEIICCTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKd, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHIO PEIIeHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOLTUM MOTHBAIIMIO U Pa3BUTUE CTIOCOOHOCTEH K XUMUH;

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢popmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOU EATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuXxcs TYMAaHHCTUYECKUX OTHOIICHHA, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.
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OO1ee YuCIIO YacoB, OTBEACHHBIX I M3yYCHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBbYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHSI B cCUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

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

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJICKYJISipHast
Macca. MaccoBasi 10J11 XUMHUYECKOI'O 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemecrBa. Monb. MoisipHass macca. B3auMoOcCBsI3b KOJIMUECTBA, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMudeckue ypaBHeHus. Knaccudukanuss XUMUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpPYIOBAHUEM, M3yYEHHE U OMHUCAHHE (DU3HMUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOM) sIBJICHUH, HAOI0IeHE
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieNield MOJIEKYIT (IITapOCTEP KHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOMyYEHUS KHCIOpojaa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupoae. O30H — almoTpornHas MOIu(HUKaIUs
KHCIIOPO/JIa.

TermmoBoit >(PeKT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojiib W METaH. 3arps3HEeHHE BO3AyXa, YCHUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokneHue BoIOpoJa B IMPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

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

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoze. 3arpsa3HeHUe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3nUecKre U XUMUYECKHE CBOKMCTBA OKCUAOB. [lonyueHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndyeckue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOPA3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEeUTpalIu3alru, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XUMHYECKAasl CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX szaep. M3zorombsl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. Jl. 1. Mennenees — y4€Hbll U IPpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenp  okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporeccs
OKHCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHUE, PEaKLIUU PA3JIOKEHUS, COCTUHEHNS).

Meoscnpeomemmnbwie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenpneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWMCTB XUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteme U CTpOEHHEM WX aTOMOB.

CrpoeHue BeleCTBA: BHAbl XUMHUYECKON CBs3M. THUINBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid MO pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUUYECKIE YPABHEHUSI.

[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuze. I[loHsiTue o0 xuMuyeckoM paBHOBecHH. @DakKTOpPHI, BIMSIOLIME HA CKOPOCTh
XUMUYECKON PEaKUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/]1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBUS MPOTEKaHHUS PEaKuii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN (FOPEHHE, peakluu pa3iokKeHHs, COCAUHEHMUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (puU3HUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KHUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOIy4YeHue,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. lMcnosnb3zoBanue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOrO TMOTEIUICHHsT KJIMMaTa, MapHUKOBBIA APQeKT. YTonbHas KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COECIUHEHUSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE O OMOIOTMYCCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpencraBieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCI0JIb30BaHUS CTPOUTENBHBIX MaTepPHUajIoB B TIOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolmue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COECJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBiIeHHOI cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH W HaOIoJleHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MOKHO MCIIOJIb30BaHKUE BUJIEOMATEPHAIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYEHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeNbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), U3YYEHHE MOJENIEH KpUCTAUNIMYECKUX PEMIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOras3a, NoJy4eHue, coOupaHue, pacro3HaBaHue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajiibl M UX COeIHMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTtalMueckas CBSI3b M METaUIMYecKas KpHUCTauIM4yecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[IlenoyHo3emMenbHBICE METAUIBl MarHul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoae. OU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHenme coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckue 1 XMMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunpl U conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCHUJIA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKUX OXKOTax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUTABbI METAJIJIOB, IOJTUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU JUIS1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.
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OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMmIETKa, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

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

['eorpadus: armocdepa, rtugpochepa, MHUHEpPAIBl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIm4HOCTHBIE pE3yJbTaThl OCBOEHHUS IPOTrPaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSL.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil O MepeaoBbIX JOCTUKEHHUIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO HOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOWM W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XMUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, TPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOMIBI, B3aMMOCBS3SIX YEIOBEKa ¢ MPUPOTHON CPeoi, 0 posu
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, POSKTHOW M MCCIEAOBATEIBCKON JEATEIBHOCTH, K OCOZHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3J0pPOBBIM 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuil U TpyAa pa3iInyHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUII OE30IMaCHOTO MOBEACHHS IPU pabOTe C BEIISCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa 3KOJOTHYECCKUX MPOOJIeM H IyTeH WX PeIleHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIs (1)OpMI/Ip0BaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCTIOJIH30BaTh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHIYKTHBHBIC, HeTyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCJIIbHBIC IMMPCACTABJICHUA — XUMHYECKHN 3HAK (CI/IMBOJ'I BHGMCHTa),
XUMHYecKkass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — TpU pElIeHHH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
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YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIICHHS W BBIBOJBI MO pe3yiabTaTaM HpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE IMOcoOus, pecypchl HHTepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSATH Pa3IU4HbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MHMOpMALIUK U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpeacTaBIeHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Mpollecce YYEeOHON W HCCIeI0BaTENbCKOM
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMbl, (HOPMYIUpPOBaTh CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBINOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OPaTOpHOW PabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacOBaHMs MO3MLUN (0OCYXIEHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN NEATEIBHOCTH, INIAHUPOBATh, OCYILECTBIISATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTHPOBATh IPENJIOKEHHBIM alIrOpUTM AEUCTBUN NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC

14



oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

npeaMeTHoOW obnactu «XHMHS», BUIBl JAEATEIBHOCTU IO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAs Macca, MaccoBass OIS XUMHYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliuyd COeAMHEHNUS, pEaKLUU Pa3IoKEeHUs], PEAKIUU 3aMELICHUs, PeaKuu
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast 10JIs BEILECTBA (IIPOLICHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», manble U OonblIe NEpPHOIbl, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB, IOATBEP)KJas  ONHUCAaHUE TPUMEpPaMM  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
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BBIYHCIIATh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3AINIO0, KIACCU(UKALNIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHUS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW TOCYyIOoil u  J1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOIOPOJAa M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOU JI0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce npeaMETHBIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELLECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBecHEe, OOpaTUMble W HEOOpaTHMBble peaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XUMHYECKOM pEakUuu, MpeNeibHO JOIMyCTUMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHMMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabauuHyro ¢opmy Ilepuoanyeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iNuyaTh IMOHATHS «TJ1aBHas noxarpymma (A-
rpynna)» u «nobouyHas noxarpynmna (b-rpynma)», manbie W OonblIve MEPUOABI,
COOTHOCHTb 0003HAU€HHs, KOTOpbIE HUMEIOTCA B IEPHOAMYECKOW Tabmuie, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMHUYECKHMX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJeNax MajbIX IIEPUOJIOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOECHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢dexTy, 10 U3MEHEHUIO CTENIEHEH OKUCIIEHUS! XUMUUYECKUX IEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONUCAaHUE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON AUCCOLMAIMU KUCIIOT, IEI04Yel U COoJeH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOJATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAYy BELIEeCTBAMU
pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUs XUMUYECKUX MIPEBPAILIECHUI B Pa3INYHbIX YCIOBUSAX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coOuo/iaTh MpaBWJa IOJIb30BAaHUS XMUMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
0o0OpyIOBaHUEM, a TakKe IpaBHUIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJY4YEHHIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3JIMYHBIX BEILIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHar-, ¢ocdar-,
CWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M MOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHUCTEeMAaTH3allhio, BBIABIEHUE MPUUYNHHO-CIIEACTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHnoBanme
Bcer OcHOBHBIE BUIBI
n/ pa3aesioB U TeM IIporpammnuoe
0 AeATeIbHOCTH
1| NPOrpamMMbl coJepxaHue
o0yuaruuxcst
Pazjen 1. [lepBonayanbHble XuMu4eckune nousiTus (20 yacos)
PackpsiBaTh cMbICT
M3y4aeMbIX IMOHITHUH.
PackpsiBath posb XumMuu
B [IPUPOJIE U )KU3HU
[Ipeamer  xumum. N
YEJI0BEKa, €€ CBA3b C
Ponp xumum B KU3HU ApYTHMH HAyKaMH
yenoBeka.  XuMmusi B a YKAMH.
Paznuuars uncrteie
cucreMe Hayk. Tena u
BEIIECTBA U CMECH;
Bemiectsa.  Pusnueckue
N OJIHOPOJIHBIE U
CBOMCTBa BEILIECTB.
ArperatHoe  coctostape ~ HCOAHOPOIHBIC CMECH.
Bemects.  [lomstme o Paznuuats Qusnyeckue u
MeTOaX ~To3HaHHMs B XMMHYCCKHE SIBIICHHMS.
XML Yucrere  ONPENENATh NPU3HAKH
BellleCTBa u CMECH. XUMHNYCCKHUX peaKLII/IP'I u
XUMHST — BaxKHas Croco0sl pasjenenus =~ YCIOBHS HX IPOTEKAHMUS.
o0JacTh cMmecei. CrnenoBaTh paBuiIam
11 €CTECTBO3HAHMS U 5 JlabopaTropHble ONbITHI: = I10Jb30BaHUS

MPaKTUYECKOMN
e TeTbHOCTH
YyeJoBeKa

Onucanue GpunuecKux
CBOMCTB BEILIECTB.
Paznenenne cmecu ¢
MOMOIIIBI0 MarHUTAa.
IIpakTnyeckue padoTsI:
Ne 1. [IpaBuna paGoTsl B
nabopaTopyuu U IPUEMBI
oOparteHus ¢
1a00paTOPHBIM
000pyIOBaHUEM.

Ne 2 Paznenenme cmeceit
(Ha mpUMepe OYUCTKH
IIOBapEHHO COMN)

XUMHUYECKOH NTOCYZ0U U
1a00paTOPHBIM
000pyZI0BaHUEM, A TAKKE
npaBuiIaM oOpalIeHUs ¢
XUMHUYECKHUMHU
BEIIIECTBAMHU B
COOTBETCTBHUH C
WHCTPYKIHSMH TI0
BBITTOJTHEHUTO
MPaKTUYECKUX padoT.
[InanupoBats 1
IPOBOJIUTH XUMHYECKHHA
9KCHEPUMEHT 11O
U3YUYCHHIO U

OTHCaHMIO (PU3MYECKUX
CBOICTB

BEIIECTB, CIIOCOOOB
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1.2

BemecTtBa n
XUMHUYECKUE
peakmmn

15

ATOMBEI n
MOJIEKYJbl. XUMHUYECKUE
9JIEMCHTEL. CHMBOJIBI
XUMHYECKHX DIEMEHTOB.
[Ipoctele u  cloxHbIE
BEIleCTBA. ATOoMHO-
MOJICKYJIIPHOE yUEHHE.

XnMuueckas
¢opmyna. BaneHTHOCTH
aTOMOB XHUMHYECKHX
9JIEMEHTOB. 3akoH
MOCTOSIHCTBA cocraBa
BemecTB. OTHOCUTENLHAS
aToMHas Macca.
OTHOCHUTENLHAS
MOJIEKYJIIpHAs Macca.
MaccoBas OIS
XMMHYECKOI'0 dJIEMEHTA B
COCTMHCHHU.

KommuectBo

pas3aeneHus cMecen
BELLECTB.

Hcnonb3oBath 1pu
BBIIIOJIHEHUH

yueOHBIX 3aJJaHUil U B
nporecce
HCCIIEI0BATEIbCKOU
JeSATEIIbHOCTH
Hay4HO-TIOMYJIIPHYIO
IuTepaTypy
XUMHUYECKOTO
coJiepkKaHusl, CIPaBOYHbIE
MaTepHallbl, peCypchbl
HuTepnera.
BricTpauBats
pa3BEPHYTHIE
IIICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopmarnuo u3
y4eOHHUKa U CIIPaBOYHBIX
MaTepHuajioB, IPaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHH

[IpuMeHATH €CcTEeCTBEHHO-
Hay4yHbIE

METO/Ibl TIO3HaHUSI (B TOM
qucIe

HaOJII0ICHUE,
MOJIEIMPOBaHUE,
9KCIIEPUMEHT) u
OCHOBHBIE OIIEpaLUU
MBICITUTEIBHOU
JeSITeIbHOCTH
(cpaBHeHue,
KJaccupuKanys) JUTSt
W3Yy4YEeHHS

BEIIECTB U XUMHUYECKUX
peaKLHnii.

PackpsiBathb CMBICII
M3Yy4aeMbIX

NOHATHA M 3aKOHOB H
IIPUMEHATH 9TH
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BEIIIECTBA. MoJb.
MonsipHast Mmacca.
Bzanmocs3p

KOJIMYECTBA, MACChHl H
quclia CTPYKTYPHBIX
€IMHUILI BEIISCTBA.

Pacuérer mo dopmynam
XUMHYECKHX
COCIUHCHHI.

duzndeckue n
XHUMHYECKHE SIBJICHHSI.
XUMUYECKasi peakuus Hu
e¢ mnpu3HaKh. 3aKOH
COXpaHEHUS MAacChl
BEIIECTB.  XMMHYECKHUE
ypaBHEHUS.
Knaccudukanms
XHUMHYCSCKHX
(coemuHeHus,
pa3lioKEeHUsI, 3aMEeIlCHMUS],
oOMmeHa).

peakiui

Jdemoncrpauuu

dusnueckue SIBIICHUS
(pactupanue caxapa B
CTYIIKC, KHUIICHUEC u

KOHJIEHCAllUs BOJBl U T.
1.). XuMH4ecKue
sIBJIEHUSI (TOPEHHE CBEYH,
pasnoxeHue caxapa,
B3aMMOJEWCTBHE CEPHOMI

KHCJIOTBl C  XJIOPUAOM
Oapusi, pasioxxeHue
TUAPOKCHIA meau(Il),

B3aMMOJCHCTBHE JKeJie3a
C CEepoM, B3aUMOJICUCTBUE
xKenesa € pacTBOPOM
comu meau(1l)).

OnrlT,
WJUTFOCTPUPYIOLIUN 3aKOH
COXpaHEHUs MacChl.
JlaGopaTopHble ONBITHI:
[Ipumepsr  pusnueckux
SIBJIEHU (n1aBrieHue
BOCKA, TassHUE JIbJa).
[Ipumepsl  XUMUYECKHUX

MOHATUSL TIPU ONHCAHUU
CBOICTB

BEIIECTB u ux
MIPEBPAILCHHI.
Paznuuats ¢usnyeckue u

XUMHUYECKHE

SBIICHUSI, OOBSACHATH WX
CYLIHOCTb C

TOYKH 3PEHHUS aTOMHO-
MOJIEKYJISIPHOTO

YUCHHUSL.

Onpenenars  NpU3HAKU
XUMHUYECKUX

peakuui, yCIOBHS  HUX
IPOTEKaHUS.

OOBSICHATD CYIIHOCTb

bU3HYECKUX H
XUMHYECKHUX SIBIICHUH C
TOUYKH 3PEHUSA
aTOMHO-MOJIEKYJISIPHOTO
YUEHHSL.
Knaccudunuposars
XUMHUYCCKHE

peaknuu (10 YUCTy U
COCTaBy pEarupyroumx |
00pa3yIOIMXCS BEUIECTB).
CocTtaBiiTh (hopMyIbr
OMHApHBIX

BEIIIECTB 10 BAJIEHTHOCTH
U OIPEJIeNsATh
BaJICHTHOCTh o
dbopmysam BEIIECTB.
PaccraBmaTe

K03 HULIHEHTHI B
YPaBHEHUSAX XHUMHUYECKHUX
peakuuii.
CnenoBatb
MOJIb30BaHUS

IIpaBHJIaM

XAMHYECKOM TIOCYIOU U

1a60paTOPHBIM
o0opymoBaHHEM, a TaKKe
npaBUIIaM

obpareHus C
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SIBJICHUN (TIpOKalMBaHUE
MEIHOU IIPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C
KHUCJIOTOM). Mopenu
aTOMOB M MOJIEKYI.
Boruuciaenus
-OTHOCUTEIbHON
MOJIEKYJIAPHOU MAaccChl
BEILIECTB;

-MacCoOBOU 0TI
XUMHUYECKOTO  DJIEMEHTa
1o ¢hopmyIsie COeTMHEHUS

BEIIECTBAMHU B
COOTBETCTBUU
UHCTPYKIUSMU 1o
BBITTOJIHEHUIO
71a00paTOPHBIX
XUMHYECKHUX

OTIBITOB.

Hcnons3oBars pu
BBITIOJTHCHUH

yu4eOHBIX 3aJaHUi U B
nporiecce
UCCIIEIOBATEIIBCKOM
JeSITeIIbHOCTH

Pazgea 2. Baxxkuein

He NMpeJcTaBuTe] M Heoprannieckux semects (30 yacos)

2.1

Boznyx. Kucnopog.
[Tonsarue 06
OKCcHJax

Bo3nyx — cmech
razoB. CocTtaB BoO3ayXa.
Kucnopon — snemeHt u
MIPOCTOE BEIIECTBO.
Haxoxnenne xuciopona
B IIpupoe, pusnueckue u
XUMHUYECKHE  CBOWCTBaA
(peaxuyu TOPEHUs).
OKcHUIbL. [Ipumenenue
KHCIIOpO/Ia. Crnioco0sl
MOJTyYeHHs KHCIopoJa B
nabopaTopuu u
MPOMBIIIIIEHHOCTH.
Kpyrosopot kucnopona B
MpUpPOJIE. O30H —
JJIOTPOIHAS
Mo UK
KHCIIOpO/Ia.

Tennooit 3¢ dexr
XUMHUYECKOH  peaKIMu,
TEPMOXUMHYECKUE
ypaBHEHHS, 9OK30- |
SH/IOTEPMHYECKHE
peaKIu. Torumso:
yroJib u MeTaH.
3arps3HeHue BO3/yXa,
yCUJICHHE TMapHHUKOBOTO
apdekra,  paspymieHue
030HOBOTO CJIOSI.

TommBo  (HE]TH,

PackpsiBath CMBICII
U3y4aeMbIX IOHATHM U
IPUMEHATHb 3TU IOHSITHSA
IPU OINHMCAHUU CBOWCTB

BEIIECTB " ux
[IPEBPALLICHUN.
XapakTepu3oBaTh
(omuchIBaTh) COCTaB

BO3NyXa, (usnueckue u
XUMHYECKHE CBOICTBA
KHCIIOPOJIa, CIOCOOBI €ro
MONTyYeHUs, MPUMEHEHHE
U 3Ha4YeHHE B MPUPOJIE H
KU3ZHU

CpaBHuBarhb

YeJI0BeKa.
peaxuu
TOPEHUST W MEIJICHHOTO
OKHCJICHHUS. Cobupath
MpHOOPBI IS TIOTYYSHHS
KHCIIOpO/ia (BBITECHEHUEM
BOJIBI u BO3/TyXa).
Pacnio3HaBaTh  ONBITHBIM
IIyTEM KUCIIOPOL.
Hcnonb3oBars
XUMHYECKYI0 CHMBOJHKY
JUTSL COCTaBJICHHST (hOPMYJT
BEIIECTB,
MOJIEKYJISIPHBIX
YpaBHEHUH XHUMHUYECKUX

21




yrojib 51 METaH).
3arpsi3HeHUE  BO3JyXa,
CHOCO0bI ero
MIPEIOTBPALICHHUS.
Ycunenue napHUKOBOIO
addekra,  pazpymieHue
030HOBOTO CJIOS1.
JemoHcTpanuu
B3aumopeiicteue
dbocdopa, ceprl u xeneza
c KHCIIOPOJIOM
(BO3MOXKHO
WCTIOJIb30BAHUE
BU/JICOOTIBITOB).
Onpenenenue

COJIepKaHusl KHCI0pOo/ia B
BO3JIyXE. OnbITHI,
JEMOHCTPUPYIOIIINE

yCIIOBUSL BO3HUKHOBEHUS
U IIpeKpalieHust TOPEHHUS.

JlabopaTopHblii  ONBIT:
O3HakomieHne c
oOpa3amu OKCH/JIOB.

IIpakTnyeckas padora:
Ne 3. Tlonmyyenme wu
coOupaHue  KHUCIOpOJa,
W3y4YEHUE €ro CBOMCTB.
Boiuucienus
-MOJIEKYJISIDHOM ~ MaccChl
KHCJIOpOJIa M O30Ha Ha
OCHOBaHUU aTOMHOM
MacChl XUMHYECKOTO
3JIeMEHTA

peakuui ¢ y4acTueM
KHCIIOPO/IA.

OOBSICHATD CYIIHOCTb
9KOJIOTHYECKUX
npoOiieM, CBSI3aHHBIX C
3arpsi3HCHUEM

BO3JyXa.

CnenoBatb IpaBuIaM
Oe3omacHOil  paboTHl B
naboparopuu npu
UCTIOJIb30BAHUH

XUMHYECKOH TMOCYIbl U
o0opynoBaHus,
a TaKKe npaBuIamM
oOparieHus ¢

FOPIOYMMH BEIIECTBAMH B
OBITY.

[InanupoBath u
OCYIIECTBIISITH HA
MPAKTHKE XUMHYECKHE
SKCHEPUMEHTBHI,
MPOBOANTH HAOIIOIEHUS,
JIeyiaTh

BBIBOJIBI TIO PE3yJIbTaTam
JKCTIEpUMEHTA.
YyacTBOBaThH B
COBMECTHOI paboTe
B TpyTIIIE.
Hcnonn3oBarh
BBIIOJIHEHUH
yueOHBIX 3aJaHUld U B

npu

rporiecce
HUCCIIEIOBATEILCKON
ACATCIIBHOCTHU HAay4YHO-
MOMYIAPHYIO JIUTEPATYPY
XAMHYECKOTO
COZEpKaHUs, CIIPABOYHbIE
MaTepHaIbl, pecypceel
HNurepHera.

BricTpanBars
pa3BEPHYTHIE
MMCbMEHHBIE

n YCTHBIC OTBETbI C
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2.2

Bonopon. Ilonsatue
0 KHCJIOTaxX U COJIAX

Bonopon —
9JEMEHT W MPOCTOe
BemiecTBo. HaxoxxaeHue
BOJOpO/a B  MPHUPOJIE,

(dbuzndeckue u
XUMHUYECKHE  CBOWCTBA,
MPUMEHEHHE,  CIIOCOOBI

nonydyeHus. Kuciorer u
COJIN.

Mossipablii  00BEM
ra3os. Pacuérer  mo
XUMHYECKUM
YPaBHEHUSIM.
JdemoncTpauuu
[Tonyuenue, cobupanue u
pacrno3HaBaHHe
BOZIOPOAA.

I'openue Bogopoaa.
BzanmopeiicTBue
BOJAOpPOJA C  OKCHAOM
meau(Il).
JlabopaTopHBIii ONBIT:
B3anmoneicTere KHUCIOT
C MeTaJUIaMHU.
IIpakTHyeckas pabora:
Ne 4. [Ilonyuenue wu
cobupaHue BOI0po/a,
HU3YYEHHUE €r0 CBOICTB.

Buruuciaenust
-MOJIEKYJISIDHOM ~ Macchl
BEIIIECTBA HAa OCHOBAHHUU
aTOMHOM MAacChI
XUMHYECKHUX AJIEMEHTOB

ormopoil Ha HMH(OPMALIHIO
u3 ydeOHHKa u
CIPAaBOYHBIX MaTEpHAaJIOB,
rPaMOTHO  HCHOJb30BaTh
W3YyYCHHBIN TMMOHSITUHHBIN
anmnapar Kypca XuMUU

PackpsiBath CMBICI
U3y4aeMbIX MOHATHH U
IPUMEHATh 3TU TOHSITHS
npu
OIMCAaHNU CBOWCTB
BELIECTB U UX
IIPEBPALLICHHMN.
XapakTepus3oBaTh
(omHCHIBATH)
dbuzndeckue u
XUMHUYECKHUE CBOMCTBA
BOJIOPOJa, CIOCOOBI €ro
MOJIy4YEHHUS,
IpPUMEHEHUE.

Cobupates mnpubop s
MOJTyYEHUs BOJIOPOAA.
Hcnons3oBars
XUMHYECKYI0 CHMBOJIUKY
JUIsL cCOCTaBJIeHUs (opmyI1
BEIIECTB, MOJIEKYJISIPHBIX
ypaBHEHUU

XUMUYECKUX PpEaKIUil ¢

ydacTHeM
BOJIOPO/IA.

CnenoBartb MpaBuiIamM
6e30macHoi

pabotbel B JabopaTropuu
npu UCIOJIb30BAHUHU

XUMHYECKOH TMOCyIbl U
0o00opyIOBaHUsA, a TaKKe
MpaBHIIAM

oOpaleHusi ¢ TrOprYNMHU
BElIeCTBaMHU

B OBITY.

[InanupoBath u
OCYILECTBIISATH HA

IMPAKTUKEC XUMHWYCCKUC
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2.3

Bopna. Pacteopsl.
IToustue 06
OCHOBaHUSIX

dusndeckue

cBolicTBa BoAbl. Boma kak
pactBopuTeNb. PacTBOpEI.
Hacrimennrnie "
HEHACHIIIIEHHBIE
pacTBOPBL.
PacTtBopuMoOcTh BeniecTs
B Boje. MaccoBast noJIs
BEIIIECTBA B  PacTBOpE.
XUMHUUYEeCKHEe  CBOMCTBA
Bojpl. OcHoBauus. Poib
pacTBOpPOB B MPHUPOJAE U B

KHU3HU YeJI0BEKA.
Kpyrosopor  Bomel B
npupoae.  3arpsi3HEHUe

npUpoAHbIX BoA. OxpaHa
U OYHUCTKA TPHUPOIHBIX
BO/I.

JdemMoHcTpauuu
DNeKTpoIn3 BOJIBI;
CHHTE3 BO/JIBI;

B3aUMOJEICTBUE BOJBI C
metautamun  (Na, Ca)
(BO3MOKHO
HCIIOJIb30BaHNE
BHJIEOMATEPHAIIOB).
PactBopenne BemecTtB ¢
pa3IMYHON
pPacTBOPUMOCTHIO.
HccnenoBanue pacTBOpoB
KUCJIIOT W 1IIEeJIoYeEd ¢
MIOMOIIBI0 HMHIUKATOPOB.
IIpakTnueckas padora:
Ne 5. [Ilpurorosienue
pacTBOpOB c
onpeAeseHHON MacCOBOMU
JOJIEH pPacTBOPEHHOTO

JKCIIEPUMEHTBI,
IPOBOANTH HAOJIIOJICHUS,
JeaTh

BBIBOJIBI T10 pe3yJbTaTaM
IKCIIEPUMEHTA.
VYyacTBOBaThH B
COBMECTHOH paboTe B
rpymnme

PackpsiBathb CMBICI
U3y4aeMbIX MOHATHH U
INPUMEHATh 3TU TOHSTHS
IIPM  OINKMCAHMM CBOWCTB
BELIECTB U UX
IIPEBPALLICHHMN.
XapakTepus3oBaTh
(dbuznveckue u
XUMUYECKHE CBOMCTBa
BO/JIbI, €€ pOJIb

KaK  pacTBopuTens B
MPUPOTHBIX

Ipoleccax.

CocTaBnith  ypaBHEHHUS
XUMHUYECKHUX

peakuuii  C  y4acTHEM
BOJIBI.
OOBSICHATD
9KOJIOTHYECKUX
npo0ieM, CBS3aHHBIX C

CYIIIHOCTb

3arpsi3HEHUEM
MIPUPOAHBIX BOJI, CLIOCOOBI
OUHCTKHU

BOJbI OT MPHUMECEU, MEPBI
110 OXpaHe

BOJI OT 3arpsiI3HEHUS.
[InanupoBath u
OCYILIECTBIIATh Ha
MpaKTUKE  XHUMHUYECKHUE
JKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOACHMUS,
JieNaTh BBIBOJBI IO
pe3ysibTaTamMm
JKCIIEPUMEHTA.

CnenoBatb IIpaBUIaM
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2.4

OCHOBHBIE KJIaCCHI
HEOPTraHUYECKHUX
COCTUHEHUN

11

BCIICCTBA.

Borunciaenus

-C HCIIOIb30BaHUEM
MOHATUS «MaccoBast HOJ
BEILIECTBA B paCTBOPE

Knaccudpukanus
HEOPTaHHYECKUX
COCTUHEHUN. OKcuanl.
Knaccudukamms
OKCHJIOB:
coneoOpa3ymoIiue
(OCHOBHBIE, KHCJIOTHBIE,
ampoTepHbIC) u
Hecolieo0pa3yroIue.
HomeHnkiatypa oOxcuIoB.
dusnveckue u
XUMHUYECKHE CBOIICTBA

6e30macHoi
pabotel B nabopaTopuu

npu WCIIOJIb30BAHUHT
XUMHAYECKOH TIOCYIBI |
00opyI0BaHuUS.

HpOBOI[I/ITB BBIYUCJICHUS C

IMPUMCHCHUCM IIOHATHUA
«MaccoBast T0JIst
BEIIECTBA

B PacTBOPE».
Hcnons3oBars npu

BBITIOJTHEHUH
y4yeOHbIX 3aJaHuil U B
nporecce
HCCIIEI0BATENIBCKOU
NeATEITbHOCTH
Hay4HO-TIONYJISIPHYIO
JIUTEPATYPy
XUMHYECKOIO
CoJepaKaHus, CIIPABOYHBIE
MaTepuaisbl, pecypcsl
HNurepHera.
BricTpauBats
pa3BEPHYTHIE
NUCbMEHHBIE M YCTHBIE
OTBETHI C ONOPOM Ha
UHPOPMALINIO u3
y4eOHHKAa U CIPABOYHBIX
MaTepuaioB,  TIPaMOTHO

HCIIOJBb30BaTh H3y‘1€HHLII>i

MOHATUNHBIN arrapar
Kypca XUMUHU
Knaccudunuposars
U3ydaeMble BelIeCTBa IO
COCTaBy M  CBOWCTBaM.
CocraBnArth (hopmMyIbr
OKCHJIOB, KHCIIOT,
OCHOBaHHH, cojell H
Ha3bIBAThH nx o
MEXKTYHapOAHOMN
HOMEHKJIaType.
IIporuo3uposars
CBOMCTBAa BEIECTB Ha
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OKCH/JIOB. [Tonyuyenune
OKCHJIOB.

OcHoBaHUs.
Knaccudukanus
OCHOBaHUI: INEIOYH U
HEpPacCTBOPUMBIE
OCHOBaHHSI.
Howmenxkinarypa
OocCHOBaHuii. duznyueckue

M XUMHUYECKHE CBOMCTBA

ocHoBaHuil. I[lomydyenue
OCHOBaHHUMH.
Kucnorsl.

Knaccudukanus Kucior.
Howmenxkinarypa
dusnueckue U
CBOMCTBA

KHCJIOT.

XHUMUYCCKHE
KHCIIOT. Psn akTMBHOCTH
METAILIOB H. H.
bekerona. [Tonyuenue
KHCJIOT.

Comnu.
HomeHnkiatypa  couen.
dusnyueckue Hu
CBOICTRA

ITonyyenune

XUMHAYECKHE
CoJIeii.
CoJIeii.
T'eneTnueckas
CBS3b MEXIYy Kiaccamu
HEOPraHUYECKUX
COCTUHECHUI.
JdemMoHcTpanuu
O06pa3siet
HEOPTaHUYECKUX
BEIIECTB Pa3IMYHBIX
KJIaCCOB.
BzanmoneiictBue
pacTBopa
KHCIIOTBI  C
menu(II).
HEUTpaIM3alui.
Britecnenue OJTHOTO
IpyruM U3
COJIH.

CcepHOU
OKCHJIOM
Peakius

MeTasuia
pacTtBopa
JlaGopaTopHble ONbITHI:

OCHOBE 001X
XHUMHYCCKHX CBOMCTB
M3yYEHHBIX
KJIACCOB/TPYIIIT  BEIIECTB,
K KOTOPBIM OHH
otHOcaTcd.  COCTaBIATH
MOJICKYJIIPHBIE
ypaBHEHUS peakuuii,
WJUTIOCTPUPYIOLITUX
XUMHUYECKHE CBOMCTBA H
CIIOCOOBI MOJIyYEeHUS
BEIIECTB M3Yy4YEHHBIX
KJIACCOB/TPYMI, a TaKxke
MOJTBEPIKIAFOIITUX
TEHETUYECKYIO
B3aMMOCBSI3b MEXIY
HUMH.

[IpownsBoauTh
BBIYMCIICHHS I10

YPaBHEHUSM XUMHUYECKHX
peaKkuuu.

[Inanuposath 51
OCYIIECTBJISITh Ha
MIpaKTHUKE XHMUYECKHE
SKCTIIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHMUS,
JIeNiaTh

BBIBOJBI 110 PE3yNbTaTam
JKCHEpPUMEHTA.
CnenoBaTh

0e301acHoi

MpaBUIIaM
paboTel B saboparopuu
pu WCIIOJIb30BAHUN
XUMUYECKOM TOCYyABl U
000opyI0OBaHUS.
Hcnons3oBarts
BBITNIOJTHEHUH

yueOHBIX 3aJaHUd U B

npu

npoiiecce
HUCCIIEN0BATEILCKOMN
EeITEIbHOCTH
HayYHO-TIOMYJISIPHYIO
JTUTEPATYPY
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BzaumopeiicTBue KHCIIOT
¢ metautamu. [lonydyenue
HEPaCTBOPUMBIX
OCHOBaHMUIA.
BzaumopeiictBue
HEPaCTBOPUMBIX
OCHOBAaHHI C KUCIIOTaMH.
Paznoxenue rumpoxcuna

meau(1l) npu
HarpeBaHuH.
IIpakTHyeckas padora:
Ne 6. Pemenue
AKCTIIEPUMEHTAIBHBIX
3a1a4 o TeMe
«OCHOBHBIE KJIacChl
HEOPTaHUYECKUX
COEMHEHUIN».
Boruucienns

-T10 YpaBHEHUSIM

XAMHYECKHUX PEaKIUn

XUMHYECKOIO
CoJlepKaHusl, CIIpaBOYHbIE
MaTepuabl, pecypchl
Nurepuera.

BricTpauBars
pa3BEPHYTHIE
NUCbMEHHBIE U  YCTHBIE
OTBETHI C OIIOPO Ha
UHPOPMAIIHIO u3
y4yeOHUKAa U CIPaBOYHBIX
MaTepuaioB, TIPaMOTHO
UCIOJIb30BaTh U3YyUEHHBIH
MOHATUIHBIN arapar
Kypca XUMHH

Paspnean 3. llepunonnyeckuii 3axkoH u [lepuoguyeckas cucreMa XUMHYECKHUX 3J1eMeHTOB /1.
H. Menpeneea. Ctpoenne atoMoB. XuMu4ecKasi ¢Bfi3b. OKHCINTEIbHO-

3.1

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
cucTema
XUMHYECKHX
anemenToB J[. U.
Menneneena.
Crpoenue atoma

[lepBble  MOMBITKH
KJaccu(puKauu
XUMHUYECKHX 3JIEMEHTOB.
[TonsTne o  rpymmax

CXOJTHBIX 3IIEMEHTOB
(menovyHbIe u
IIETI0YHO3EMEIIbHBIE

METaJlIbl, raJoreHbl,
WHEPTHbIE rassl).
DJEeMEHTHI, KOTOpBIE

o0pa3yloT  am¢oTepHbIe
OKCH/IBI U TUAPOKCH/IBI.
[Tepnonnueckuit
3akoH. [lepmoaunueckas
cucreMa XUMHAYECKUX
3JIEMEHTOB . n.
Menneneena.
Kopotkonepuognas u
JUTMHHOTIEPUOTHAS
dbopmer  Tleprognueckoit
CUCTEMBl  XMMHYECKUX
3JIEMEHTOB . .

BOCCTaHOBHTE/JbHBIC peaknuu (15 yacoB)

PackpsiBath CMBICIT
MEPUOIUYECKOTO
3aKOHa.

[Tonnmatp
CYIIIECTBOBAHUE
MIEPUOANYECKON
3aBUCUMOCTH CBOWCTB
XAMHYECKUX  DIIEMEHTOB
(M3MeHeHue pagnycoB
ATOMOB U
3JIEKTPOOTPULIATEIBHOCTH
)

M WX COSOWHEHHH OT
MOJIOKEHUS B
NIEPUOJIUYECKON CHUCTEME
U CTPOEHUS

aTroma.

YcraHaBIuBaTh CBSI3b
MEXY MOJI0KEHUEM
JJIEMEHTA B
MEPUONYECKOMN
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Menpeneesa. Ilepuons! u

TPYIIIBL. duznyecKuit
CMBICTT MOPSAIKOBOTO
HOMeEpa, HOMEPOB
nepuosia U TPYIIIbI
JJIEMEHTA.

CtpoeHue aTtoMoB.
CocraB aTOMHBIX sIZIEp.
W3oronbl.  DNEKTPOHBI.
CrpoeHue 3IeKTpPOHHBIX
o0oJiouek aTOMOB
nepBbix 20 XUMHUYECKHX
3JIEMEHTOB
[lepuoanueckoii cucTemsl
. n. Menneneena.
XapakTepucTuka
XUMHYECKOIO  3JIEMEHTa
[0 €ro TMOJOXEHUIO B
[Iepuoanueckoil cucreme
. Y. MeHnneneena.

3aKOHOMEPHOCTH
N3MEHEHHUS paaunyca
aTOMOB XUMHUYECKHUX
3JIEMEHTOB,
METAITNYECKUX "
HEMETAJUTMYECKUX
CBOMCTB MO TIpynmnam u
nepuoam.

3HaueHue
[leprognueckoro 3akoHa
u ITepuoanueckoit
CHUCTEMBl  XUMHYECKHUX
3JIEMEHTOB JJIsi Pa3BUTHUS
Hayky u npaktuku. J[. 1.
MengeneeB — ydé€HBIM U
TpaKJIaHUH.

JdemoHcTpanuu
Kopotkonepunoanas u
JUTMHHOTIEPUOIHAS
¢dopmer  Tlepuoamueckoit
CUCTEMBl  XMMHYECKUX
3JIEMEHTOB . .
Menaeneesa.
O3HakomieHre c

oOpasmamMu METaJuIoB |

CHCTEME U CTPOCHHEM €Tro
aToma (cocTaB

U 3apan  sjpa,
YHCIIO DJIEKTPOHOB
U pachpelesiecHue ux Io

oOmree

AJIEKTPOHHBIM
CJIOSIM).
[Iporuo3uposars
XapaxkTep U3MEHEHUS
CBOWCTB 3JIEMEHTOB M HX
COCTUHEHUH I10

rpynmnaM H  Oepuojam
ITepuonnueckoi
CUCTEMBI.
XapakTepus3oBaTh
XUMUYECKHE  DJIEMEHTHI
IEPBBIX TPEX IEPUOJOB,
KaJlns, KaJbllUs IO UX
MOJIOKEHUIO B
IIepuoaunueckoii cucreme
J. 1. Menneneena.
CnenoBathb npaBuiiaM
Oe3omacHOll  paboOThl B
naboparopuu
WCIIOJIb30BAaHUU

pu

XAMHYECKOM TOCYyAbl H
000pyIOBaHUs.
BeicTpauBats
pa3BEPHYTHIE
NUCbMEHHBIE M YCTHBIE
OTBETHI C OIIOPOH Ha
nHdopmanmio u3
yueOHMKa U CIPaBOYHBIX
MaTepuaioB,  TI'PaMOTHO
HCIIOJIb30BATh MU3Y4YECHHBIN
MOHATUNHBIN anmnapar
Kypca XUMHH.
Hcnons3oBats pu
BBITNIOJTHEHUH

y4EOHBIX 3aJaHUN TEKCTBI

y4eOHHKa,
CTIIPAaBOYHBIC MaTepHAIIBI
(ITeproguyeckyto
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HEMETAJLIIOB.
JlaGopaTopHbIii  ONBIT:
BsanmopeiictBue
THAPOKCHAA  I[MHKAa C
pacTBOpamMu  KHUCJIOT U
ieJIouen

CI/ICTeMy XUMHNYCCKUX
DJIEMEHTOB
J. n. Menpeneena,

TabJIMIy PaCTBOPUMOCTH
KHCJIOT, OCHOBaHMH W
conen B BOJIC,
ANEKTPOXUMHUYECKUN AT
HaIpPsDKEHUH METAILIOB).
Hcnonws3oBars pu
BBITNIOJTHEHUH

y4yeOHbIX 3aJaHuil U B
npoiiecce
UCCIIEI0BATEIbCKON
JeSITebHOCTH
HAy4YHO-TIOMYJISIPHYIO
JUTEpaTypy
XUMHYECKOIO
COJIep’KaHusl, CIIpaBOYHbIE

3.2

XuMuyeckas CBSI3b.
OKUCINTEIILHO-
BOCCTAaHOBHUTEIIbHEI
€ peakuu

MaTepHaIbl, pecypcbl
HurepHera

PackpsiBath CMBICII
XHUMHUYECKas CBA3b.  HM3Yy4aeMbIX
KoBanentnass (mossipHass  moHSITHUI.

u HGHOJ’IHpHafl) CBSI3b. Onpe)leﬂ;{'r], BUIT

DIEeKTPOOTPULIATETEHOCT
b XHUMHYECKHX
3JIEMEHTOB. HNonnasn
CBSI3b.

CrencHb
OKHCJICHMUS.
OKHCINTEIIHLHO-
BOCCTAHOBHTEILHBIE
peaKkuuu. [Iponeccel
OKHCJICHUS 31
BOCCTAaHOBJICHHS.
Oxucnurenn u
BOCCTaHOBUTCIIH.
JdemoncTpanuu
OKuCINTEIIHHO-
BOCCTAHOBUTEILHBIE
peaKLuu:
peakiuu
COEIMHEHUS

TOpEHue,
pa3ioxKeHus,

XUMHUYECKOH CBSI3U
B COE/IMHEHUH.
OnpenensTsb CTETEeHb
OKHCIICHHS

XUMHAYECKOTO  3JEMEHTa
o ¢hopmyie

€r0 COCTMHEHMS.
OnpenensTsb HIIEMEHT
(BemecTBO) —
OKHCIUTEIb U DIIEMEHT
(BemecTBO) —
BOCCTaHOBUTEITb.
OOBSICHATD CYIIHOCTh
IIPOIIECCOB

OKHCIICHHS "
BOCCTaHOBJICHHSI.
CocTaBiATh 3JE€KTPOHHBIN
OanaHc ¢

y‘{éTOM qyuciia OTAaHHBIX
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Y TIPUHSATHIX
JIEKTPOHOB.

CocTaBnath  ypaBHEHHE
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHON
peaKkiuu.

Hcnons3oBars pu
BBITIOJIHEHUU

y4eOHBIX 3aJaHU TEKCTHI
yueOHUKa,

CIPaBOYHBIE MaTEPHAIbI
(mepuoanYeCcKyro
CUCTEMY XUMHUYECKHUX
3JIEMEHTOB

. n. Menpeneena,
TabNHUIly pPacTBOPUMOCTHU
KHCJIOT, OCHOBaHHWH WH
conen B BOJIE,
ANEKTPOXUMUYECKUHN P
HANPSDKEHUH METallIoB)

PeszepBHOe Bpems 3
OBILEE KOJIMYECTBO

YACOB I1O 68
[MPOTPAMME
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TEMATHYECKOE INTAHUPOBAHHE

9 KJIACC
HanmenoBanue
Ne OcHOBHBIE BUBI
pa3iesioB U TeM Bcero IIporpammuoe
n/n IeATeJILHOCTH
NporpamMmbl coJiep:KaHue

o0yuaruuxcst

Pa3znea 1. BemecTBo n xummnueckune peakuuu (17 yacos)

Tepuonmyeckuit XapakTepu3oBaTh
3aKoH. Ilepuopuueckas — yynmgeckime  meMeHTHI
CHCTEMA  XHMHYCCKHX  ponpii rosy nepnojios,
3JIEMEHTOB . n.

MenneneeBa. CrtpoeHue

Kajlyuga U Kajadblusg I10 UX

MOJIOYKCHHU IO B
aTOMOB. N
[Tepuoanueckoit
3aKOHOMEPHOCTH B
. CHCTEME . n.
M3MECHEHUH CBOMCTB
Meupeneesna. 6

XUMHUYECKUX 3JIEMEHTOB
NEPBBIX TPEX MEPHOJIOB,
Kamus, KajblMsl M UX

Knaccudpunuposate  u
HA3bIBATh

COeTHHEH s  HEOpraHmueckue
COOTBETCTRIM ¢ BEIIECTBA  H3yYEHHBIX
NOJIOKEHHEM djieMeHToB ~ KJIACCOB. OrnmceiBath
B Iepuogudeckoii ~ oOue XUMHUYECKHUE
cUCTeME M CTpOeHHeM  CBOMCTBA BEILECTB

IToBTOpEeHNE N MX aTOMOB. Pa3IMYHBIX KJIACCOB,

11 yri1yOJeHue 3HaHUH Crpoenue MOATBEPKIATh CBOMCTBA
' OCHOBHBIX Pa3/EeJOB BEIIECTBA: BUIBl  [IpUMEpaMU
Kypca 8 kiacca XUMHUYECKON CBSI3U.  MOJIEKYJISIPHBIX

Tunel KpUCTATTHYECKUX
pemETOK, 3aBUCUMOCTh
CBOICTB BeEIIECTBA OT
TUNA KPHUCTALINYECKON
pEemETKH " BHA
XHUMHYECKOM CBS3H.
Knaccupukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BeleCTB. XUMHYCCKHUE

YpaBHEHUN XUMHUYECKHUX
peakuuii.  Onpenensrtb
BHJ XHUMHUYECKOH CBSI3U
U TUI KPUCTAJNINYECKON
pelmeTKu
[Iporuo3upoBath

BCIICCTBA.

CBOMCTBAa BEILIECTB B
3aBUCUMOCTH  OT  HX
CTpoeHHus. BricTpanBath

- a3BEPHYTHIE
CcBOICTBA pemecrs, LooPoPHYT
MMUCbMEHHBIC W YCTHBIC
OTHOCSIIIIHXCS K g
OTBETBI C OIOpOH Ha
Pa3IUIHBIM Kjaccam
HEOPraHUYECKUX MH(POPMALIHUIO u3
COCIMHECHHUI, yueOHHKA U CIIPABOYHBIX
reHeTHYeCKas CBs3p ~ MAaTCpHANIOB, TPAMOTHO
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1.2

OcHoBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peakuui

HEOPraHUYeCKUX
BEIIICCTB.
JdemoHcTpauuu
1.Mopenu
KPUCTAJUTUYECKUX
pemETOK
HEOPraHUYECKUX
BEIIECTB.

2. KopoTkonepuonaHas u
JUTMHHOTIEPUOTHAS
dbopmbr [lepuoamdeckoit
CHCTEMBI  XHMHMYCCKUX
3JIEMEHTOB . n.
Menneneesa

Knaccudukamms
XUMHUYECKHX  peakIuii
o pa3IMYHbIM
npu3HaKkaM (10 4Yucily |
COCTaBY y4acCTBYIOIIMX B
pEaKIUu BEILIECTB, IIO
TeroBomMy 3hdexTy, mo
W3MEHEHUI0  CTENEeHEN
OKHUCJICHHSI XUMHYECKHX

JJIEMEHTOB, o
00paTUMOCTH, o
YYacTHUIO KaTalln3aTopa).
DK30- u
SHAOTEPMHUUYECKUE
peaknuu,
TEPMOXUMHUYCCKHE
YpaBHEHUS.

ITonsatue 0

CKOPOCTH  XMMHYECKOM
peaknuu. Ilonsatue 006
00paTUMBIX u
HEOoOpaTHUMBIX

XUMUYECKUX PEAKIUSX.
[lonsiTHE O TOMOTE€HHBIX
u TeTePOreHHBIX
peakuusx. Ilonarue o
katasmse. [lonarue o
XUMHUYECKOM

paBHOBecuH. DakKTOpBHI,

HCIIOJIB30BaTh

W3yYECHHBII

MOHATUHHBIA  anmapar
Kypca XUMHH.
Hcnonb3oBath npu

BBITIOJIHCHUN y‘-IGGHbIX
3aJlaHUid M B TpoIEcce
HCCIIEIOBATEIIbCKOM
ACATCIBHOCTH  HAY4YHO-
MOIYJISIPHYIO
IuTEpaTypy
XUMHUYECKOTO
coJiepKaHus,
CIIPaBOYHbIE
MaTepHaIbl, pecypceel
HNutepnera

PackpsiBath CMBICII
MU3y4aeMbIX IOHATHM U
MPUMEHSTh 3TU MOHSATHUS
IIpU ONKMCAHUM CBOWCTB
BEILECTB " ux
MIPEBPALLECHUM.
Knaccugunuponats
XUMHUYECKHE PEAKIUU 10
pPa3IMYHBIM [PU3HAKAM.
YcraHaBnuBaTh
3aBUCUMOCTb  CKOpPOCTH
XMMHYECKON peakiuu OT
pa3NnuYHbIX  (aKTOPOB.
IIporaosuposars
BO3MOKHOCTHU
IIPOTEKAHUS
XUMHYECKHUX
IIPEBPAILCHHI B
pa3IMYHBIX  YCIIOBHSIX.
Onpenenars OKACINUTED
U BOCCTAaHOBHUTEIb B
OBP.

CocraBnsiTh
AJIEKTPOHHBIN OanaHc
peaxkuuu.

[IpousBoauThH
BBIYHCIICHUS 1o
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BIIMAIONINE HA CKOPOCTh
XUMUYECKON pPEaKIuu M
IIOJIOKEHHE
XAMHYECKOTO
paBHOBECHS.
OKuCINTEIIHFHO-
BOCCTAHOBUTEJIbLHEIE
peakuuu, SIIEKTPOHHBIN
0ajaHC OKHUCIMTEILHO-
BOCCTAHOBUTEJILHOM
peakuun. CocTaBicHUE
YpaBHEHUH
OKHCJIUTEIHHO-
BOCCTAHOBUTEILHBIX
peakiuii C
HCII0JIb30BAHUEM
METO/a  AJIEKTPOHHOTO

XUMHYECKUM
YpaBHEHHUSIM.
BricTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE M YCTHBIE
OTBETHI C OIIOPOM Ha
uHpOpMALIHIO u3
yueOHMKA U CIIPABOYHBIX
MaTepUajIoB, TIPaMOTHO
HCII0JIb30BATh
M3y4YEHHBIN
MOHSTUHHBIN armapar
Kypca XUMHH.
Hcnonb3oBath npu
BBITIOJTHEHUH

y4eOHBIX 3aJaHul U B

GanaHca. porecce
JleMOHCTpALHH HCCIIEI0BaTENbCKON
1. 3aBHCUMOCTH ACATCIBHOCTH
CKOPOCTH XUMHUYICCKOM HayqHO-ITOIYIAPHYIO
PEaKIMu OT PA3TUIHBIX JATEPATypy
(aKTopoB. XAMHUYECKOI0O
2. Bo3neiicTtBue coaepxaHus,
Karaju3aropa Ha CIIpaBOHBIC
CKOpPOCTh XUMHUYECKOM Marepuaiel,  pECypChI
PEaKIIHIL NHrepHera
3. IIpumepsl
HEOOpPaTUMBIX U
00paTUMBbIX peaklui.
4. Cmerenne
paBHOBECHs
XMMHYECKON PEaKIUu.
Buruuciaenust
- KOJINYECTBA BEIIIECTBA,
00BEMa U MacChl
peareHToB WK
MPOITYKTOB IO
ypaBHEHUSM
XUMHYECKUX PEaKIUi
DNeKTpoNIUTHYECKas Teopus PackpeiBath CMBICT
13 JIACCOITHAITHS. ANEKTPOIUTUICCKOM HA3y4aeMBIX
XUMHYECKHE VCCOIMAIINH. MMOHSTHH, a TaKXe
peakiuu B DIEeKTPOIUTHI U CMBICI TEOPUH

33




pacTBopax

HEAJICKTPOJIUTHL.
KaTtuonsl, AHHUOHBI.
Mexannu3m
JIMCCOLIMAIIUN BEIIECTB C
Pa3TUYHBIMU BHIAMH
XUMHYECKOH CBSI3H.
CreneHb JIUCCOIMALINH.
CunpHple H®  cia0bIe

3JIEKTPOJIUTHI.

Peaknuu wmonHOrO
obMeHa. VcaoBus
[IPOTCKAHUSA peakuuit
MOHHOTO oOMeHa,

MOJIHBIE U COKpAUIEHHBIE
VMOHHBIE ypaBHEHUS
peaKuuii. CgoiicTBa
KHCJIOT, OCHOBAaHMH W
coJieit B CBETE
MPEICTABICHUI 00
3JIEKTPOJIUTHYECKON
JTUCCOITUAITNH.
KauecTtBeHHble peakuumn
Ha wuoHbl. [loHATHe O
TUAPOIU3E COJIEH.
JdemMoHcTpauuu
DneKkTpuyeckas
MPOBOJIUMOCTh
pacTBOpOB BEIILIECTB;
NBIDKEHUE  HWOHOB B
3JEKTPUYECKOM  TOJIE.
OnbITHI,

HJUTFOCTPUPYIOLINE
MPU3HAKU  TPOTEKAHUS
peakuuii HOHHOTO

oomena. OmbITEl O
OTIPEIICJICHUIO CpElibl B

pacTBopax coseit
(xmopuna HaTpusl,
KapOoHaTa HaATpUS,
XJIopuaa [IUHKA).
JlaGopaTopHbIii ONbIT:
Peaknuu HOHHOT'O
o0OMeHa B pacTBopax
31EKTPOJIUTOB:

cynbpata wmegu(Il) wu

3IEKTPOJIUTUYECKOMN
JIUCCOLUALUY.
OOBACHATD MIPUYHHBI
3IEKTPONPOBOJHOCTH
BOJHBIX PaCTBOPOB.
CocTaBiTh ypaBHEHMUSI
JIMCCOIMAIINN

KHCJIOT, IIeJoYer U
CoJIeH, MOJHBIC u
COKpAalIEHHbIE HOHHBIE
YpPaBHEHUS XUMHUYECKHX

peakuuit MOHHOTO
oOMeHa.
[LmannpoBath u

OCYILIECTBIATH Ha
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOI0IeHus, 1eJaTh
BBIBOJIbI IO pE3yNbTaTam
JKCIIEPUMEHTA.
CnenoBaTe  mpaBuUiIam
Oe3omacHoi

paboTel B naboparopuu
npu WCTIOIb30BaHUH
XMMHYECKON TOCYIbl U
000pynOBaHUsI.
[IpousBoauTh
BBIYHMCIICHUS 1o
XUMUYECKUM
YpaBHEHUSIM.
BeicTpauBath
pa3BEPHYTHIE
MMACbMEHHBIE W YCTHBIE
OTBETHI C OIIOPOH Ha
uHpOpMaIIHIO u3
y4eOHUKA U CTIPABOYHBIX
MaTepuaioB, TPaMOTHO
UCII0JIb30BaTh
W3yYECHHBII
MOHSTUHHBIN anmapar
Kypca XUMHH.
Hcnonp3oBath npu
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mEnoyu, KapOoHaTa
HaTpus M COJIsI- HOW
KHCJIOTBI, peakuus
HEUTpaIM3alud  MEXKIY

THUAPOKCUIAOM KaJlusd U

BBIIIOJIHEHU U
y4eOHBIX 3aJaHuil U B
rporiecce
HCCIIEN0BATENLCKOM
JIeATETLHOCTH  HAaY4YHO-

2.1

COJIIHOU KHCIIOTOH.  pomynspryro
IIpakTnyeckas JMTepaTypy
M [
pabdora: Ne 1. Pemenne (oo oo
KCIEPUMEHTAIbHBIX
JKCHCpUMEHTA coJiepKaHusl,
3a1a4 o TEME.
CIIpaBOYHbIC
Boruucienns
Marepuabl, pecypcbl
- o YpaBHEHUSIM
N HuTepuera
XUMUYECKUX PEaKIUi
Pa3nen 2. HemeTra/uibl M UX coenHeHus (25 yacos)
O6imast OOBACHATH ob1me
XapaKTEepUCTHKA 3aKOHOMEPHOCTH B
raJIOre€HOB. W3MEHCHUU CBOWCTB

O6mmas
XapaKTePUCTHKA
XAMHYECKHUX
sneMmenToB VIIA-
rpynmnsl. ['anoreHsl

Oco0eHHOCTH CTpPOEHHUS
aTOMOB,  XapaKTepHbIE
CTENEHU OKHUCJICHUSI.
Crpoenue u pusnueckue
CBOMCTBA IIPOCTBIX
BEILIECTB — TaJIOI€HOB.
XUMUYECKHE CBOMCTBA
Ha  TpuUMepe  XJopa
(B3auMoselicTBHE c
MeETaJIaMH,
HEMeTaJlJlaMH,
IeJI049aMu ).
XJI0pOoBOAOPO.
Consinas KHCJIOTA,
XUMHUYECKHUE CBOMCTBA,
MOJIy4YEHHE,
npuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJAOpPOAA
Ha OpraHu3M YeJIOBEKa.
Baxwueiimme xaopuasl u
WX  HaxoXJACHUE B
MpUpPOJIE.
JdemMoHcTpanuu
Buneomarepuansr:
raJoreHsl u 170:¢
coemuHeHUS.  OOpa3IsI

HEMETAJUIOB U UX
COCIMHEHMI B IIpejeliax
MajlblX  IMEpUONOB U
TIJIABHBIX HOJArPYIII
[Tepuoanueckoit
CUCTEMBl  XMMHYECKHUX
2JIEMEHTOB

C y4€TOM CTPOEHMS UX
aTOMOB.
XapakTepru3oBaTh
¢buznyeckue "
XUMHUYECKHE  CBOMCTBA
IIPOCTHIX BELIECTB
rajJoreHoB (Ha Npumepe
XJI0Opa) U

CITO’KHBIX BEIIIECTB
(x;mopoBogopoa,
xJjopuaa HaTpus),

CHOCOOBI UX TOJy4YEHHUS,
MPUMEHEHHUE U 3HAUCHUE
B TIPUPOAEC U KHU3HU
YyeJIoBeKa.

Ornpenenarb rajaoreHuI-
HMOHEBI B

pacTBope.
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XJIOPUIOB.
JlaGopaTopHbIii ONBIT:
Pacno3naBanue xjopu-
HOHOB.

IIpakTHyeckas
padora: Ne 2.
[Tonyuenue COJISTHOM
KUCJIOTBI, HW3y4€HHE €€
CBOMCTB.

Borunciaenns

- I10 YpaBHEHUSIM
XAMHYECKUX  PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB
JaH B H30BITKE, —
00BEMOB  Tra3oB  IIO
YpaBHEHUIO PEAKIMU Ha
OCHOBE 3aKOHa
O00BEMHBIX OTHOIIIECHMI
ra3oB

IInanupoBaTh 51
OCYILLECTBIIATh HA
IPAKTUKE XHUMHUYECKUE
HKCIEPUMEHTHI,
IIPOBOJUTH
HaOIIONEHUs, IeIaTh
BBIBOJIBI 110 pe3yJbTaTaM
HKCIIEPUMEHTA.
CnenoBate  mpaBuiIaMm
O6e3omacHoii paboTHl B
nabopaTtopuu npu
UCIOJIb30BAHUU
XMMHUYECKOH MOCyAbl M
o0opynoBaHUsI.
BeicTpauBath
pa3sBEPHYTHIC
MUCHbMEHHBIE W YCTHBIE
OTBETHI C OIIOPOH Ha
nHpopMaIuio u3
yueOHHKA U CIIPABOYHBIX
MaTepuajioB, TI'PaMOTHO
UCMOJIb30BaTh
M3y4YEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMUH.
Hcnons3oBate pu
BBINOJIHEHUH

y4eOHBIX 3aJaHUil U B
nporecce
HCCIIEN0BATEIbCKON
JeSITeTbHOCTH
HAYYHO-TIOMYJISIPHYIO

JTUTEPATyPy
XUMHUYECKOTO
COJIepIKaHUs,
CIPaBOYHBIE
MaTepUabl, pecypchl
WNHurepHera
O06mas
O6as m OOBICHATD o0ume
XapaKTePUCTHKA
XapaKTePUCTHKA 3aKOHOMEPHOCTH
3JIEMEHTOB VIA- .
2.2 XUMHYECKUX B W3MEHEHHUH CBOICTB
rpymnmbl.  OcCOOEHHOCTH
3reMeHToB VIA- 3JIEMEHTOB
CTPOCHUS aTOMOB,

rpynmnsl. Cepa u eé

XapaKTEepHbIE  CTENEHU

VIA-rpynnel  u  uXx
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COCIMHCHUA

okucieHus. Ctpoenue u
¢usznueckue  CBOMCTBa
IPOCTBIX  BEUIECTB  —
KHCIIOpO/la U CEpBbL.
AmoTponHsie

MOaM(UKAITIH

KHUCIIOpOJla U CEephl.
XUMUYECKUE CBOMCTBA
CepBl. CepoBogopo,
CTpoeHue, puanveckKue u
XUMHYECKHE CBOICTBA.
Oxcugpl  ceppl  Kak

MPEICTaBUTENIN
KHUCJIOTHBIX OKCH/JIOB.
CepHas KHUCJIOTA,
¢busnyeckue u
XMMHYECKHE  CBOMCTBA
(oOmrue Kak
IpeICcTaBUTeNsd — Kjacca
KHCJIOT "
cnenuduaeckue).

XHMUYECKHUE pCaKknuu,
JeXKamme B OCHOBC

MMPOMBIINIJIICHHOI'O
criocoba MOJIyYEHUs
CEepHOM KHUCJIOTBI.

IIpuMeHeHue CEepHOU
kucnotel. Conu cepHOM
KHCIIOTBI, KayeCTBEHHas
peakuus Ha cynbgar-
noH. Haxoxnaenue cepsl
U €€ COoeIuHEeHHHd B
npupose. XUMHUYECKOE

3arpsi3HeHue
OKpYy>Karolen cpeabl
COEIMHEHUSIMU cepbl
(KUCTTOTHBIE JTOK]IH,

3arpsi3HEHUE BO3JyXa H
BO/I0EMOB), CITIOCOOBI €T0
MPEeAOTBPALLEHUS.
JdemoHcTpauuu
Komnexkuu
(Bumeomarepuainsl): cepa
u eé COEMHEHHS.
OOyrnauBanue  caxapa

COEMHEHUI

C Y4€TOM CTpPOCHHUS HX
aTOMOB.
XapakTepu3oBarb
dbuznveckue

U XMMHUYECKHE CBOWCTBA
MPOCTOrO

BEIIECTBA CEpbl U €€
COEMHEHUI
(cepoBOaOpO/IA, OKCUIIOB
CEepBbI, CEpHOI

KHCIIOTBI,  CYNb(aToB),
CHOCOOBI UX TONy4YeHHUS,
MPUMEHEHNUE U 3HAUCHUE
B TIPUPOAEC U KHU3HU
YeJloBeKa.

Onpenenarb  Hamu4yue
Cynb(haT-uOHOB

B PacTBOpE.
OOBACHATH  CYIIHOCTb
IKOJIOTHYECKUX

npobieM, CBSI3aHHBIX C
nepepaboTKOn
COCIMHEHUH CEPBI.
[InanupoBaTh u
OCYIIECTBIISITH HA
NPAaKTUKE XUMHUYECKUE
HKCHEPUMEHTHI,
IPOBOJIUTH
HaOJI0IeHNs, J1eNaTh
BBIBOJIBI 110 pe3yJIbTaTaM
IKCTIEPUMEHTA.
CrienoBars npaBUiiaM
6e3omacHoit

pabotel B naboparopuu

npu WCIIOJIb30BaHUU
XUMHYECKON TMOCYIbl M
00opymoBaHUSI.
[IpousBoauTh
BBIYHCIICHUS 1o
XUMHYECKUM
YpaBHEHUSIM.
Hcnonp3oBath npu
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oJ JIEUCTBUEM
KOHIICHTPUPOBAHHOI
cepHOH KHUCJIOTBHI.
JlabopaTopHble
onbIThl: OOHapyXCeHHE
cynb(aT-nOHOB.
BsaumogeiictBue
pa30aBIeHHON  cepHO
KHCIIOTBI C  I[UHKOM.
Boruucienus

- o ypaBHEHUSIM

BBITIOJTHCHHUH

y4eOHBIX 3aJaHuN
TEKCThI YYeOHHKA,
CIPaBOYHBIE MaTEpPHUAIIBI
(ITeproguyeckyro
CUCTEeMY  XHMHUYECKHUX
AJIEMEHTOB

JI. HW. Mennaeneesa,
Ta0JIUIy PaCTBOPUMOCTH
KHCJIOT, OCHOBaHUM U

2.3

O61mas
XapaKTepUCTHKA
XUMAYECKHX
a51eMeHTOB VA-
rpynmnsl. A3oT,
dochop n ux
COCMHEHUS

N coJieit
XUMHUYECKHUX PEAKIIHIA,
. B BOJIC,
- MaccoBOM JI0JI1 .
ANEKTPOXUMUYECKUIN
BBIX0/1a MIPOyKTa
paa
peaxkiuu .
HaIpsDKEHUH METAIIOB).
Hcnons3oBate pu
BBITIOJTHCHUHM ~ YY9EeOHBIX
3aJaHUid M B TIpoIEcce
UCCIIeIOBATENBCKOM
NESITENIbHOCTH ~ HAy4YHO-
MOMYJISIPHYIO
TUTEpaTypy
XUMHYECKOTO
coziep KaHus,
CIIPaBOYHBIE
MaTEePHAIIBI,
pecypcel HTepHeTa
O6mas OGBICHATH obmme
XapaKTEpUCTHKA 3aKOHOMEPHOCTHU B
oneMeHTOB VA-TPYNIBL.  y3yvenenun CBOMCTB

OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIC
CTETIeHU OKHCIICHHSI.
A30T, pacmpocTpaHeHue
B Ipupoje, puznueckue
Y XMMHUYECKHE CBOMCTBA.
Kpyrosopor as3ora B
npupoje. AMMHAK, €ro

¢buznyeckue u
XUMHUYECKHE CBOMCTBA,
MOJIy4eHue u
MPUMEHEHHE. Comnu
aMMOHUS, 170'¢
¢busnueckue u

2IEMEHTOB  V A-TpyIIIIbI
U WX COEOWHEHHH C
Y4ETOM  CTPOEHHUS UX
aTOMOB.
XapakTepHu3oBaTh
¢buznyeckue "
XUMHUYECKHE  CBOMCTBA
IIPOCTBIX BEIIECTB a30Ta
u  dochopa u uxX
COCIMHECHHMH (aMMHMaKa,

coliei aMMOHMS,
a30THOU KUCJIOTHI,
HUTPATOB, OKCHJIa
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XUMHUYECKHE CBOICTBA,
pUMEHEHHE.

KadectBeHHass peakmus
Ha  HMOHBI  aMMOHMUS.

A3zoTHast Kuciora, eé
noJiyueHue, (pusnueckue

U XUMHYECKHE CBOMCTBA

(oOmme KaK
MPEICTaBUTENS  KJlacca
KHCJIOT u
cnenuduaeckue).
Hcnons3zoBanue
HUTPaTOB MU COJIEH
aMMOHHSI B  KayecTBe
MHUHEPaIbHBIX
yI0OpEeHHIA.
XHUMHYECKOE
3arpsi3HEHUE

OKpY Karomien cpenbl
COCAMHEHUSIMH  a30Ta
(KUCIOTHBIE TOXK]IH,
3arps3HEHUE  BO3]yXa,
MOYBBI M  BOJIOEMOB).
®ochop, amIoTpOIHbIE
moaudukamu Gocdopa,
¢buznyeckue u
XUMHUYECKHE CBOWCTBA.

Oxcun ¢ochopa (V) u
dbochopnas KHCJIOTA,
¢buznyeckue "
XUMHYECKHE CBOMCTBA,
MOJIy4EHHE.
Hcnonb3oBanue
dbocharoB B KauecTBe
MUHEPATbHBIX
yInoopeHuil.
JdemoHcTpanuu
Komnexuuu: dochop u
ux COEIMHEHMUSL.
Bzaumopeiicteue
KOHIEHTPUPOBAHHOM
AQ30THOM  KHUCJIOTBI  C
MEIBIO.
JlabopaTopHbIe
ONBITHI:

dochopa(V) u
dbochopHON  KHUCIIOTHI,
¢dbocdaroB), cmocoObl Ux
MOJTyYCHUSI, IPUMCHECHUE
Y 3HaYCHHE B MIPHUPOJIE U

KHU3HH YeJI0BEKa.
Onpenensrsb HOHBI
amMmMmoHHsT H  ¢ocdar-
MOHBI B  pacTBOpe.
OOBSICHATD  CYIIHOCTb
9KOJIOTMYECKUX

HpO6HCM, CBA3AaHHBIX C

HAXO0XJICHUEM
COCIMHEHHI a30Ta W
dochopa B
OKpY>Karollen cpefie.

IInanupoBath u

OCYIIIECTBIIATH HA
MPAKTUKE  XHMHYCCKHE
HKCIIEPUMEHTHI,
MIPOBOANTH
HaONIOIeHN, TeIaTh
BEIBOJIBI 11O Pe3yJIbTaTaM
IKCIIEPUMEHTA.
CrenoBars TpaBUiiaM
Oe3omacHoOM

paboTbl B s1abopaTropuu

npu WCIIOJIb30BaHUU
XUMHYECKON TMOCYIbl |
00opynoBaHUSI.
[IpousBoauTh
BBIYHCIICHHS o
XUMHYCCKHM
YPaBHECHHUSIM.
Hcnons3oBate pu
BBITIOJTHEHUH

y4eOHBIX 3a/laHui

TEKCTHI y4eOHUKa,
CIIPAaBOYHLIC MAaTCpHAJIbI
(mepuoOaNIECKYIO
cucTEMY
DIIEMEHTOB

I W

XUMHYCCKHUX

Menneneena,

39




1. BzaumogeiictBue
conel aMMOHHUSA c
MIEI0YBIO.

Ta0JIUIy PaCTBOPUMOCTH
KHCJIOT, OCHOBAaHUU U

2.4

couen B BOJE,
2. OsuHakomienue ¢ AIEKTPOXUMHUYECKUMA
oOpastaMi a30THBIX H  pgp
hochopubIX YIOOPEHHH.  pappskenuit MeTaIoB).
IpaxTuyeckast Hcnonb30BaTh pu
pabora: Ne 3. Bumonmenuu
Homyuenue aMMP“IaKa’ yueOHbIX 3aJaHUN U B
U3Y4YEHUE €ro CBOMCTB.
rpoiiecce
Boruucienns N
HCCIIeIOBATENBCKOM
- o YpaBHEHUSIM
. JIeSITEIIbHOCTH
XUMUYECKUX PEaKIun
HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy
XUMHUYECKOTO
coJiepKaHusl,
CIIPaBOYHBIC
MaTepuabl, pecypchl
HNuTepuera
O6mas OOBACHATH o0mme
XapaKTEePUCTHKA 3aKOHOMEPHOCTH
3JIEMEHTOB IVA- B wu3MeHeHMH CBONCTB
rpynnbl.  OCOOEHHOCTH = 3jIeMEHTOB
CTPOCHUA aToOMOB, IVA'prrIHLI u ux
OKHCIEHHs.  YTIEPON,  ¢rpoeHHs X ATOMOB.
aJTIOTPOTIHBIC Xapakrepu3oBarh
MonuQukanuy, buznveckue
O6mmas
PacrpocTpaHeHHe B i xummueckue cBoiictea
XapaKTCPUCTHKA npupone, PU3NIECKUe U
P P pupore, ¢ . MPOCTBIX BEIIECTB
XUMHUYECKUAX XUMUYECKHE CBOICTBA.

aneMeHToB IV A-
IPYIIBL. YTIEPOa U
KPEMHHI U UX
COCIMHECHUS

AncopOuus.
Kpyrosoport yrnepona B

TIPUPOJIE. OKcuanl
yriepoaa, ux
¢buznyeckue "

XHMHYECKHE CBOICTBA,
NeCTBHE HA  KHUBBIC
OpPTaHHU3MBI, TOITYYCHHE
b3 MIPUMEHCHHE.
OKOJIOTHYECKHE

poOJIeMBbI, CBS3aHHBIC C
okcugoMm yriepoaa (1V),
rurore3a ria00aJIbHOrO

yriepojsia M KpEeMHHS W
ux
COCIMHEHUN  (OKCHUIOB

yriaepoaa,
YT OJIBHOM KHUCTIOTHI,
KapOOHATOB,

OKCHIa KpEeMHUS,

KPEMHHUEBOW  KHUCIIOTBHI,
CUJIMKATOB), CITOCOOBI UX
MOJIyYEHUsl, IPUMEHEHHUE
U 3HaYCHHE B MIPUPOJIE U
JKU3HH YeJIOBeKa.

Onpenensate kapOoHaT-
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MOTEIUICHUST  KJIMMaTa,
NapHUKOBBIH 3 (DEKT.
VYronpHas Kuciora u eé
cond, ux (puznyeckue u
XUMHUYECKHE CBOICTBA,
HOJIyuyeHue u
pUMEHEHUE.
KauectBeHnas peakuus
Ha KapOOHAT-MOHBI.
Hcnons3zoBanue
KapOOHATOB B
MEIUIIHHE,
POMBINIIICHHOCTH "
CEJIbCKOM XO3SIHCTBE.
[TepBoHayanbHbIE
TOHATHUS 00
OpTraHUYECKUX
BEIIECTBAX Kak 0
COCMHEHUSX yIiepojia
(meTan, »TaH, OTHIIEH,
aleTUJIEH, 3TaHo,
YKCyCHas
IIpuponusie

ObITY,

TJIULIEPHH,
KHCIIOTA).
HCTOYHUKH
yTII€BOJOPOAOB  (yToJb,
IPUPOJIHBIN ra3, HEPTH),
POIYKTHI ux
nepepabotku  (OeH3uH),
UX polb B OBITY H
MPOMBIIIIIEHHOCTH.
ITonsatue 0
OMOJIOTHYECKH BaXKHBIX
BEIIECTBAX: KHUPax,
Oenkax, yrieBojax — |

UX PpOIM B  KU3HHU
YEJI0BEeKa.
MarepuansHoe
€IMHCTBO OPTaHHYECKUX
u HEOPraHUYECKHUX
COEMHEHHU.
Kpemuuii, €ero
dbuznveckue u
XMMHYECKHE CBOICTBa,
MOJTyYeHUe u
MIPUMEHEHHUE.

u CHJINKAaTHUOHBI B

pacTBope.
OOBACHATH  CYIIHOCTH
DKOJIOTHYECKUX

npo0ieM, CBSI3aHHBIX C
HaXO0XIECHUEM
YIJIEKUCIOro  rasa B
OKpYy>Karoleu

cpeze.
WNnnroctpupoBarthb
B3aUMOCBSI3b
HEOPraHUYecKuX
COeIMHEHUH yrieposa

u OpraHUYecKuX
BELIECTB.

IInanupoBath u
OCYILIECTBIATH Ha

MPaKTUKE XUMHYECKHUE
AKCIICPUMEHTBHI,
MIPOBOJIUTH
HaOIIOIeHN, ZenaTh

BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.
CrenoBars rpaBuiiaM
Oe3omacHoM

paboTel B naboparopuu
npu HCIIOJIb30BAHUH
XUMHUYECKON TMOCYIbl M
00opyIOBaHUSI.
Hcnonb3oBaTh

BBITTOJIHCHUHA

npu
y4eOHBIX 3alaHui
TEKCThbI yueOHUKa,
CIPaBOYHbIE MaTEPHAIIbI
(ITepuonnueckyro
CUCTEMY  XHMHYECKHUX
AJIEMEHTOB

A N

TabIUIy pacTBOPUMOCTH

Menneneena,

KHCJIOT, OCHOBaHUM H
coneit B BOJE,
AIEKTPOXUMHYECKUI
psan
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CoenuHeHUs KpEeMHHUS B
pUPOJIE. OO6mue
MIPEICTABIICHHS 00
okcuae kpemuus (1V) u
KPEMHHMEBOM  KHCIIOTE.
CHIIMKaTHI, 1704
UCIIOJIb30BaHUE B OBITY,
B MIPOMBIIIIICHHOCTH.
Baxwneiimue
CTpOUTEINIbHbIE
MaTepuainbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH,
KEJIe300€TOH.
[TpobaemMbl Ge30macHOTro
UCIIONIb30BaHUS
CTPOUTENBHBIX
MaTepHaoB B
MOBCE/IHEBHOM JKHU3HH.
JdeMmoHcTpanmun
Mopenn
KPUCTAIUTHYECKUX
pPEETOK anmasa,
rpadwura, MOJIEKYJIbI
dbymnepena. AncopOuus
PAacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM
YTIIEM. IIpotuBoras.
Buneomarepuanst:
CUJIMKATHAs
POMBIIUIEHHOCTb.
Mopenu MOJIEKYII
OPTaHWYECKUX BEIIECCTB.
JlaGopaTopHbIii ONBIT:
KauectBenHass peakuus
Ha KapOOHAT-HOH.
IIpakTH4eckue
paboThI: Ne 4.
[Tonyuenue
YTIIEKUCIIOTO rasa.
KauectBennass peakuus
Ha KapOOHAT-MOH.

Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX
3a1a4y 1o TeEME
«Hemeranbi».

HaIpsDKEHUH METAIIOB).
Hcnons3oBatk npu
BBIITOJIHCHUH

yueOHBIX 3aJaHuil U B
rporecce
HCCIIEN0BATEIbCKON
JIEATENbHOCTH
HAaY4YHO-TIONYJISIPHYIO
JIATEPATYPY
XUMHYECKOTO
coJiepKaHus,
CIIPaBOYHbIE
Marepuabl,
HNuTepuera

pPeCypChL
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Buruuciaenus

- I10 YpaBHEHUSIM
XMMHYECKUX  PEaKIui,
€CJIM OJMH U3 PEarcHTOB
IaH B BHJE BOJHOIO
pacTBopa € U3BECTHOM
MacCOBOH JOJIEN

Pa3nen 3. Meraujibl 1 ux coequHenus (20 yacon)

3.1

OO01ue cBoMCcTBa
METaJIIIOB

Oo6mas
XapaKTEePUCTUKA
XUMUYECKHUX 3JIEMEHTOB
— METaJIOB Ha
OCHOBaHUH 170'¢
MOJIOKEHUS B
Ilepuonuueckou
CUCTEME  XHMHYECKUX
3JIEMEHTOB . n.
MeneneeBa u CTpOCHUS
aTOMOB. Crpoenue
METaJJIOB.
Meraunueckast CBSI3b U
MeTaJUTHYecKast
KpUCTAJUTHYECKast
peleTKa.
DNEeKTPOXUMHUYECKUI
pan HaIpsKEHU N

MeTaJuIoB. dusnueckue
1 XUMHYECKHE CBOMCTBA

METAaJIJIOB. O06mme
CHOCOObI MOJTyYEHUs
MmetaiuioB. [lonstue o
KOPpO3UH METaJJIOB,
OCHOBHbIE CIOCOOBI
3aIIUTHI 170 oT
KOPPO3HUH. CnuaBbl
(crans, YyT'yH,

TIOpAIOMUHUN, OpOH3a)
U UX TPUMCHCHHE B

OBITY u
MIPOMBIIIJIICHHOCTH.
JdemMoHcTpanuu
O3HakomieHne c
oOpasmamMu METaJlJIOB U
CILJIABOB, ux

PackpsiBath CMBICII
M3y4aeMbIX TMOHATHH U
MPUMEHSTh TH MOHSITHUS
MpyU OINHUCAHUU CBOMCTB
BEILIECTB H HuX
MpEBpaICHUH.
OOBACHATD obmue
3aKOHOMEPHOCTHU B
H3MCHCHUU CBOICTB
3JIECMCHTOB-METAJI- JIOB B
uX COE€TUHEHUI C
y4€TOM CTPOCHMS HX
aTOMOB.
XapakTepu3oBaTh
CTpOCHUE METaJIOoB,
obOmue (¢uznvecKkue u
XHMHYECKHE  CBOMCTBA
METAJIJIOB.
Xapaktepus3oBaTh
o01re crnocoObl
MOJIyYEHUSI METaJIOB.
CnenoBaTh  mpaBUJIam
Oe3omacHoOM

pabotel B naboparopuu

npu WCTIOIB30BaHUH
XUMHUYECKON TOCYABl M
000pyI0BaHUA.
[IpousBoauTh
BBIYHMCIICHUS o
XUMUYECKUM
YpaBHEHUSIM.
Hcnonp3oBath npu
BBITIOJTHEHUH

y4eOHBIX 3aJaHuNi

TEKCThI YUeOHHKA,

43




3.2

Baxueiinimne
METaJUIBI U UX
COeIUHEHUS

16

(buznuecKkuMu
CBOMCTBaMHU. Monpenu
KPUCTAJUIMYECKUX
peméToK METAJLIIOB.
Buneomarepuansr:
KOppO3usi METaJJIOB.
JlaGopaTtopHble
onbIThl: O3HAKOMIICHHE
¢ oOpa3namMu CIUTaBOB
METaJJIOB. 3aBUCHMOCTH
CKOpPOCTH peakuu
METajlla C KHCJIOTOM OT
PUPOIBI MeTaJia.
Buruucienust
YpaBHEHUSIM
XAMHYECKUX  PEaKIuH,
€CJIM OJIMH U3 PEarcHTOB
COACPKUT MPUMECH

- I10

[lenounsie
METAJIJIbL. MOJIOKEHUE B
[Tepuonnueckon
CHCTEME  XHUMHYCCKHUX
3JIEMEHTOB . n.
MenpeneeBa, CTpOEHHE
HX aTOMOB, HaXOKJICHHE
B npupoze. Pusznueckue
M XHMHYECKHE CBOICTBA
(Ha mpumepe HaTpusi H
kammsi).  Okcuael |
TUAPOKCUIIBI HATpUst |
Kajus. [Ipumenenue
IIECJIOYHBIX METAJNIOB U
HUX COEIUHEHUN.

IllenounozemMensH
ple METaaJabl Maruui u
KalblLMi: IIOJOXKEHHE B
[Tepuonuueckoi

CIPAaBOYHBIE MaTEPHAIBI
(ITeproguyeckyro
cucTeMy
JJIEMEHTOB

I W

Ta0JIUIy PaCTBOPUMOCTH

XUMHYECKUX
Menneneena,

KHCJIOT, OCHOBaHUM U
coJicii B

BOJE,
AIEKTPOXUMHYECKUI
pan

HaIpsHKEHUH METaslIoB).
Hcnons3oBaTh npu
BBIITOJIHCHUHU

y4eOHBIX 3aJaHul U B
npouecce
HCCIICI0BATEIbCKOM
JIESATCILHOCTH
Hay4HO-TIOMYJISIPHYIO
JIATEPATYPY
XHUMHYECKOT 0O
COJIEp/KAHMS,
CIIPABOYHBIE
MaTepHaIbl, pecypceel
HNutepnera

OOBACHATH oOmme
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOICTB
3JIEMEHTOB-METAJIJIOB B
rpymnmnax i 1709
COCIMHEHUN € Y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh
¢buznyeckue "
XMMHUYECKHE  CBOWCTBA
MIPOCTHIX BEIIECTB
METaJIOB u uxX

COCTMHEHHH (OKCHJIOB,
THAPOKCHIIOB,  COJIEH),
CITOCOOBI BX
MOJTyYCHUS, IPUMEHEHHUE
Y 3HAYEHHE
B IIpUPOAE U JKU3HU
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CHCTEME  XHMHYECKHX
3JIEMEHTOB . .
MeHneneeBa, CTpOCHHE

HX aTOMOB, HAaXOXKJICHHC
B npupoze. Pusznueckue
U XMMHYECKHE CBOMCTBA
MarHusg W KaJbLHs.
Baxneimne
COCIMHCHMUS
(okcup, TUAPOKCH/I,
conu). JXKECTKOCTh BOIBI
u CIIOCOOBI eé
YCTpaHEHHS.
ATIOMUHMI:
IIOJIOKEHHE B

Kajlblus

[Tepuonnueckon
CUCTEME  XHUMHYECKUX
3JIEMEHTOB . n.
MenpneneeBa, CTpoeHHE
aToMa, HaxOoXJIEHUE B
npupoje. Puznueckue u
XUMHUYECKHE  CBOWCTBA
AITIOMUHHSL.
AmMpoTepHble cBoiicTBa
OKCHJIa U THAPOKCHIA
AITIOMUHHSL.

XKeneso:
IIOJIOKEHNE B
[Tepuonnueckon
CUCTEME  XHMHYECKUX
3JIEMEHTOB . n.
MenpeneeBa, CTpOEHHE
aToMa, HaxOoXJeHHE B
npupoje. Puznueckue u
XUMUYECKUE  CBOWCTBA
JKenesa. Oxcumpl,
THAPOKCHIBI W COJH
xeneza (II) m xenesa
(1, ux COCTaB,
CBOICTBA U MOJYyYCHHUE.
JdemoHcTpauuu
BsanmogelicTBue
HaTpus c BOJIOM.
OxpammvBaHue IJIaMEHU
MOHAaMU HATpUs U Kausl.

YyeJIoBeKa.
PacnosnaBarth c
ITOMOII[LIO0
KaueCTBEHHBIX PEaKIUi

HOHBI METaJJIOB
(maruus,

ATIOMUHUS, IUHKA,
)Keresa, MeJn).
IInanupoBaTh 51

OCYILECTBIISATH HA
NPaKTHKE XUMHYECKHE
IKCTIEPUMEHTHI,
POBOANTH
HaOII0IeHNS, IeNaTh
BBIBOJIBI 110 Pe3yiIbTaTaM
HKCIIEPUMEHTA.
CnenoBath  mpaBuiIaM
Oe3omacHoil paboTHl B
JabopaTopun
UCTOJIb30BAHUU
XUMHUYECKOH MOCYAbl M

000pynOBaHUsI.

npu

IIpousBoauTs
BBIUHCIICHUS o
XUMHYECKUM
YpaBHEHHUSIM.
BeicTpanBath
pa3BEPHYTHIE
IIUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpOpMaIIHIO u3
yueOHUKA U CTIPAaBOYHBIX
MaTepuaioB, TI'PaMOTHO
HCIIOJIb30BaTh
M3y4YEHHBIN
MIOHATUMHBIN anmnapar
Kypca XUMHH.
Hcnonp3oBath pu
BBITIOJTHEHUH

y4eOHBIX 3aJaHUil U B
mpouecce
HCCIIEI0BATENbCKON
JIeSATENBHOCTH
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4.1

OkpaimBanue IJIaMEHU
HOHAMU KaJIBITHSL.
BsaumogeiictBue
OKCUJIa  KaJbIUs c
BOJOMH.
Buneomarepuarnsr:
rOpeHue JKenesa B
KUCIIOpOJIE M XJIOpE.
JlabopaTopHble
onbIThI: O3HaKOMJICHHUE
¢ oOpa3iaMu aTFOMUHHS
u ero CIIJIaBOB.
AmdoTtepHble cBoiicTBa
TUJPOKCHUIA ATTFOMHUHMUSL.
KayecTBeHHBIE peakunun
Ha HOHBI JKeesa.
IIpakTHYeckue
padoThI: Ne 6.
Kéctkocth  BOOBI H
METOABI €€ YCTPAHEHHS.
Ne 7. Pemenne
SKCHEPUMEHTAIbHBIX
3aja4 o TeMe
«MeTamibsn.
Borunciaenus

- 110 YpaBHEHUSIM
XUMUYECKUX  pPEaKLUH,
€CJIM OJIUH U3 PEarcHTOB
IaH B U30LITKE WM
COJIEPKUT MPUMECH;

- MacCOBOU J0JIN
BBIXO/a MIPOAYKTa
peakuuu

Hay4YHO-IOIYIIPHYIO
IuTEpaTypy
XUMHUYECKOTO
coJiepKaHus,
CIIPaBOYHbIE
MaTepHaJIbl, pecypceel
Nutepnera

Pasznea 4. Xumus u oxkpyxawmas cpeaa (3 yaca)

BemectBa n
MaTepHuabl B )KU3HU
yeJ0BeKa

BemectBa u
MaTepuabl B
MOBCEAHEBHOM  JKU3HU
yelloBeka. be3omacHoe
HCIIOJIb30BAHUE BEICCTB
U XUMHYECKUX pPEaKIMil
B ObITy. [lepBas momorp
npu XUMHYECKHAX
0’KOrax M OTPaBJICHUSIX.

Xumudaeckoe

XapakTepu30BaTh POJIb
XUMHU B Pa3IUYHBIX
chepax  JEATENBHOCTH
JTIOIEM,

OCHOBHBIC BEIIECTBA H
MaTepHalIbL,
NPUMEHSIEMBIE B JKU3HU
COBPEMEHHOTO
YeJI0BeKa.

OOBsCHATD YCIIOBUS
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3arpsi3HeHue
OKpYy>Karoleu
(npenenpHas
JOTTYCTHMAsI
KOHIIGHTPAIUs BEIIECTB,
nanee — IIJK). Poub
XUMHUH B pEUICHHUH

cpenbl

9KOJIOTMYECKUX
npobiem.

0e301macHOTO
MCIIOJIb30BaHUs BELIECTB
U XUMHUYECKUX peaKiuit
B OBITY.

AHaIM3UpOBaTh u
KPUTHYCCKH

OILICHUBATH
uHpOpMALIHIO 0
BITUSTHUU
MIPOMBIIIIJICHHOCTH,
CEeNIbCKOTO  XO35HCTBA,
TpaHcmopTa W Jp. Ha
COCTOSTHUE
OKpY>KaroIen Cpeibl.
YMmeTb OKa3bIBaTh
MIEPBYIO ITOMOIIb TIPH
XUMHYECKHX OXKOTax |
OTpaBJICHHSIX.
[Ipuaumarhy yuyacTue B
00CYKIeHUU

npobsieM XUMHYECKOH U
JKOJIOTUYECKOU
HAIPaBIICHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO TIO3UIINIO
o npobyeme u

npeajaratb BO3MOJXXHBIC

IyTH €€
peuieHus
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOT'PAMME
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