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IMosicHuTe/IbHASA 3aNIUCKA

PabGouass mporpamMma yuyeOHOTro TmpeaMera «Xumus» (mpeaMeTHas o00J1acTh
«EcTecTBeHHOHAyYHBIE TPEIMETHI») HAa YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
cocTaBjieHa Ha OcHOBe TpeOoBaHMII K pe3yjbTaTaM OCBOEHHUS MPOTPaMMbl OCHOBHOTO
obmiero oopazoBanusi denepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOIO CTaHAapTa
OCHOBHOTO o00mmero o6OpaszoBanusi, denepanbHO 00pa30BaTEIBHON MPOTPaAMMBbI
OCHOBHOTO o01mIero odpazoBanus, denepanpHoil paboueil mporpaMMbl O y4eOHOMY
npeaMeTy «XuMHs», a TaKKe OpHUEHTHpPOBaHA Ha  IEJIEBBIE  MPHOPHUTETHI,
chopmynupoBaHHbie B (pesiepanbHO paboyelt mporpaMme BOCTIMTAHMUS.

PaGouas mporpamMma 1o yueOGHOMY MpeaMeTy « XUMHUs» (Janee COOTBETCTBEHHO —
nporpaMma IO XUMHUHU, XUMHS) BKIIIOYACT MOSICHUTEIBHYIO 3allCKy, COJEpXKaHUE
oOy4eHMs, INIaHUPYEMbIE Pe3yJbTaThl OCBOSHUS MPOTPAMMBI TI0 XUMHUH, TEMATHIECKOE
MJTAHUPOBAHHUE.

[losicHuTeNnbHASL 3amUCKa OTpakaeT OOIME LM W 3aJladyd U3yYCHHUsS XUMUH,
MECTO B CTPYKType Y4eOHOro IJIaHa, a Tak)Ke MOAXOIbl K OTOOpY COACpX aHHsS H
OTIpEeICIICHUIO TTIAHUPYEMBIX PE3YIbTaTOB.

Conepxanue OO0y4deHHsS paCKpbIBaeT COJEp)KaTeIbHbIE JIMHUM, KOTOPHIC
npeajaratoTcs sl 00s13aTeIbHOTO U3YYEHHUSI B KaXJJIOM KJIacce Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHUsI.

[[manupyeMble pe3ynbTaThl OCBOCHHUS MPOTPaMMbl TI0 XHMHH BKIIIOYAIOT
JUYHOCTHBIE, METalpPEAMETHBIC PE3yJbTAaThl 3a BECh MEpHUOj OOYdYCHHUS Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHUs, a TaKKe MPEAMETHBIC JOCTHKCHHS y4allerocs 3a
KaXXJIBIH T0JT 00yUJCHHS.

Obwas xapakmepucmuxa yuebHo20 npeomema « Xumusi»

[IporpaMMa 1O XuUMUW HaéT MpPEACTaBICHUE O MEAX, OOIIed CTpaTeruu
oOydYeHHs, BOCIHUTAHUS M PA3BUTHS Y4YAlIUXCS CPEICTBAMU Y4YeOHOIO NpeaMeTa,
yCTaHABIIMBAaeT  O00s3aTCIbHOC  NPEAMETHOE  COJACp)KaHHWE,  IpeaycMaTpuBacT
pacmpejielieHie ero Io KjiaccaM W CTPYKTYpUpOBaHWE IO pa3jiesiaM W TeMaM
IPOTPaMMBI IT0 XUMHUH, ONIPEIEISICT KOJIMYSCTBEHHBIC U KAYCCTBCHHBIE XapaKTEPUCTUKH
COJICpP)KaHUs, PEKOMCHIYEMYIO IIOCIICAOBATCIPHOCTh HM3yUeHUS XUMHU C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3ed, JIOTUKH yd4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW Y4YalllUXCs, OMNpeACNIeT BO3MOXHOCTH IpeaMeTa IS
peanuzaiuu  TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
nporpaMMbl Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs, a TaKkKe TpeOOBaHHMH K
pe3yibraTaM OOydYeHHS XMMHH Ha YPOBHE II€JIeH HM3ydYeHHUs MpEAMETa U OCHOBHBIX
BUJIOB y4eOHO-TTO3HABATEIIPHON JEATEIBPHOCTH Y4YaIllerocs MO0 OCBOCHUIO y4eOHOTO
COJICpKaHUSI.

3HaHWEe XUMHH CIY)KAT OCHOBOW Ui  (DOPMHUPOBAHHS MHPOBO33PCHHUS
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YYalerocs, €ro MNpeACTaBICHUA O MAaTepUAIBHOM €IUHCTBE MHUPA, BAXHYIO POJIb
UrparoT GopMUpyeMble XUMUEH MPEACTaBICHUS O B3aUMOIPEBPAILICHUSIX SHEPTUU U 00
ABOJIIOIMU BEUIECTB B MPUPOJIE, O MYTIX PEIICHUs INI00ATbHBIX MPOOJIEM YCTOMYUBOTO
pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOUN, MUIIEBOM M IKOJIOTHYECKOM
0e30MmacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3ydyenne xumuu:

— CHocOoOCTBYEeT  pealiM3alli  BO3MOXKHOCTEM  JJIsi  caMOpa3BUTUS U
(dbopMHUpOBaHUS KYJIBTYpHI JINYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

— BHOCHUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
yyauuxcs, HAaBBIKOB ux CaMOCTOSITEIIbHOM yueOHOI NEATEIBbHOCTH,
ASKCIEPUMEHTAIIBHBIX UM HCCIEIOBATENbCKUX yMEHUW, HEOOXOJUMBIX KakK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN AEATEILHOCTH;

— 3HAKOMUT CO CHeluUKOd HAYYHOTO MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
LEJIOCTHOTO B3IVISa HA €AUHCTBO IPUPOABI M YEJIOBEKA, SABJISACTCS OTBETCTBEHHBIM
ATaroM B (OpPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH y4aIlIUXCS,

— cnocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE yYaIIUXCH.

Jlanubple HampaBiieHUs B OOY4YEHHMM XHUMHH OOECIEUYMBAIOTCS CHEIU(BUKOM
coJiepKaHusl yueOHOTO MIPeIMETa, KOTOPBIN SBIISIETCS NEAAroriuecky aJanTUPOBaHHBIM
OTpaKeHHEM 0a30BOM HAYKU XMMHUU Ha OMPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xuMmumHa ypoBHE OCHOBHOrO 0O0Illero 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME y4YalIUMHCS CHCTEMBl IE€PBOHAYAIBHBIX TOHATUM XUMHH, OCHOB
HEOPraHMYE€CKOM XMMHHM U HEKOTOPBIX OTHAEJIBHBIX 3HAUYMMBIX MOHSATHUN OpPraHUYECKON
XUMHUHU.

CtpykTypa cojepxaHUsi NpOrpaMMbl MO XUMUU CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxojga K €€ wuzydeHuto. CoAep:kaHUE CKIAIBIBACTCS W3 CHUCTEMBbI
MOHSTUA O XMMHYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBI MOHITUA O XUMHYECKOU
peakiuu. O06e 3ITM  CUCTEMBbl CTPYKTYpPHO  OpPraHM30BaHbl IO  MNPUHIUITY
MOCJIEIOBATELHOTO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHX MPEACTABICHUN
Pa3HOIr0 YPOBHS: aTOMHO-MOJIEKYJISIPHOIO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepuoanueckoro 3akoHa JI. M.MeHneneeBa kak OCHOBHOIO 3aKOHAa XUMHUH; YUYEHUS O
CTPOGHMU aToOMa W XWUMHUYECKOW CBSI3M; TMPEJACTABICHUN 00 dJIEKTPOIUTUYECKON
JACCOLIMALNY BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKH TTOTYUYECHHBIX
U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJEIOBATEIHLHO OT OJHOTO YPOBHA K
JIPYroMy, BBITIONHSSA (YHKIIMK OOBSICHEHUS] U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHS U3y4YaeMbIX BEILIECTB.

OcBoeHue nmporpaMMsbl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TIPEICTABICHUS
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O XMMHYECKOW COCTABJIAIOIIEM HAay4YHOM KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOU
OPUPOABI, LIECHHOCTHOTO OTHOLICHHS K HAay4YHOMY 3HAHUIO M METOAAM IIO3HAaHUSA B
Hayke. V3ydeHne XMMHUM MPOUCXOAUT C MPUBIICYEHUEM 3HAHUW U3 paHEE U3Y4YCHHBIX
yueOHbIX npenmMeToB: «Okpyxaromuid Mupy», «buonorus. 5-7 knacce» u «duszuka. 7
KJIACC» M DJIEKTUBHOIO Kypca « BBeleHne B XUMUIO».

[Tpu u3yueHun XUMHHM MPOUCXOAUT (POPMHUPOBAHUE 3HAHWK OCHOB XMMHUYECKOU
HAayKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUs, IMPAKTUUYECKOW MeATEIbHOCTH
YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJBTYpbl. 3ajada ydeOHOro
npeaMeTa COCTOUT B (POPMHPOBAHMM CHCTEMbl XMMUYECKUX 3HAHMM — Ba)KHEHIIHMX
(akTOB, MOHATUMN, 3aKOHOB M TEOPETHUUECKHMX IOJIO)KEHUH, JOCTYNHBIX O00O0OIIEHUN
MHUPOBO33pEHUYECKOTO XapaKTepa, s3blka HayKH, B MPHUOOILIEHUU K HAYYHBIM METOJaM
MO3HAHUS TPU HM3YYCHHH BEUIECTB U XMMHUYECKHX peakluii, B (OpMUPOBAHUHU U
Pa3BUTHHM TMO3HABATENbHBIX YMEHHM M UX NPUMEHEHUH B YUEOHO-IIO3HABATEIBHOU H
y4eOHO-UCCIIEI0BATEIbCKON  JACSITENbHOCTH, OCBOCHMHM  IpaBuUi  O€30MaCHOI0
oOpalieHus ¢ BEIIECTBAMHU B MTOBCEIHEBHOMN KU3HU.

Lenu uzyyenus yuebrnoeo npeomema« Xumusy

[Ipy u3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XKHOE
3HaYeHUE MPUOOPENN TaKUE IeIH, KaK:

— (opmupoBaHME  WHTEIIEKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHITHIO pPEIICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HaIlpaBJICHHOCTb OOYYEHHsS Ha CHCTEMAaTHYEeCKOe MPUOOIIEHHE YyJallluxcs K
CaMOCTOSITENIFHOM TMO3HABATEIBHON NIEATEIHHOCTH, HAyYHBIM METOJaM TIO3HAHMUS,
(bOopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecnieyeHue ycloBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO YyYALTUMUCS OIbITa
pa3HOOOpa3HON JNEATEIbHOCTH, IO3HAHUS M CaMOIO3HAHHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETEHIMH), MMEIOLMX YHHMBEpPCaJbHOE 3HAYCHHE [UIsl Pa3IUYHbIX
BUJIOB JIESATEIBHOCTH;

— ¢dopmupoBanue  oOmied  (QYHKIHMOHATLHOM M €CTECTBEHHO-HAay4YHOM
I'PaMOTHOCTH,B TOM YHCJIE€ YMEHUU OOBSCHATH W OILICHWBATH SIBICHUS OKPY)KAIOIIETO
MUpa, UCIIOJIb3Ysl 3HAHUS U OIIBIT, MOJYYCHHbIE TP U3YYCHUH XUMUH, IPUMEHATh UX
IIPU pEIIeHUH IpoOJieM B IOBCEIHEBHOM KU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmupoBaHuEe y ydalUXCsl TYMaHHCTHYECKMX OTHOILIECHUM, MOHUMAaHHUS
[ICHHOCTH XHUMHYECKUX 3HAHUW [JIs1 BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pPa3HOTO
MIOBENICHUS B OBITY M TPYJAOBOM NEATEITHHOCTH B IENISAX COXPAHEHUS CBOETO 3[I0OPOBBS U
OKPYKarOIIEW IPUPOJHON CPEBIL;

— pa3BUTHE MOTUBALMU K OOYUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO H

CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHUS OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
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OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIBHEUIIIETO 00yYeHUSI.

Mecmo yuebHoeo npeomema « Xumus» 8 yueOHOM niaHe
B cootBerctBun ¢ ®I'OC OOO yuebOHbI mpeamMer «XUMHUS» BXOAUT B
MpeaMETHYI0 001acTh «EcTecTBeHHOHAay4HBIE TIPEAMETHD» M SIBISICTCS 00S3aTEIIBHBIM
st n3ydenns.O01ee 4ucio 9acoB, OTBEAEHHBIX I M3YYCHHUS XMMHH Ha YPOBHE
OCHOBHOI0 0011ero oopa3zoBanus, coctasiseT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca
B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

Conep:kanue y4eOHOIo npeamera
8 knacc

IlepBoHaya/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMuM B )KU3HHU YEJIOBEKA. XUMUA B CUCTEME HayK. Tena
n BemectBa. Dusnueckue CBONCTBA BEIIECTB. ATrperatHoe COCTOSHHUE BEIECTB.
[Tonsatne o merogax mo3HaHWs B XuUMHHU. YucTeie BemectBa U cMecu. CrnocoObl
pa3aeIeHus] CMECEN.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKUE 3eMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX SJEMEHTOB. 3aKOH
MOCTOSIHCTBA coOcTaBa BemlecTB. OTHOcUTeNbHAas aToMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTA B COSIUHECHUH.

KommuectBo BemectBa. Monbs. MoisipHass macca. B3auMOCBSI3b  KOJIMYECTBA,
MacChl M YuCJa CTPYKTYPHBIX €IUHMII BemecTBa. Pacuérel mo popmynaM XUMUYECKUX
COCIMHECHUM.

Du3nuecKue M XUMUYECKUE SBJICHUS. XUMUYECKas peakiusi U €€ MPU3HAKH.
3aKOH COXpaHEHUSI MacChl BENIECTB. XUMHUYECKHe ypaBHeHUs. Kraccudukarms
XUMHUYECKUX pPEeaKIUil (COeTUHEHUS, PA3I0KEHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO € XUMHYECKOM MOCyAo¥, mpaBwiamMu pabOThl B JlabopaTopuud u
npuémMamMu o0pallieHus ¢ J1a0OpaTOpPHBIM OOOpPYAOBaHHEM, H3YYEHHUE M OIHCAHUE
(U3UYCCKUX CBOMCTB OOpa3IlOB HEOPraHWMYECKUX BEIIECTB, HAOIIOICHHE (PU3HMUICCKUX
(naBieHUWE BOCKA, TasgHUE JibJa, pPACTUpPAHUE caxapa B CTYIKE, KWUIEHUE U
KOHJICHCAIlMsl BOJbI) M XHUMHUYECKHX (TOPEHHE CBE€YM, IPOKAJMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KHUCJIOTOM) SIBJICHUMU, HAOJIOJACHUE U OMHCaHUE
MIPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEaKluil (pas3jioKeHHE caxapa, B3auMOJCHCTBUE
CEpPHOM KHUCIOTHl C XJOpHIOM Oapusi, pasnoxkenue ruapokcuga menu (1) mpum
HarpeBaHWM, B3aUMOJIEHCTBUE kKene3a ¢ pactBopom conu meau (I1), usyuenue crmocobon
pas3leneHusi CcMeceil: ¢ TMOMOIIbI0 MarHuta, (QWIBTPOBAHWE, BBITAPUBAHKE,
JTUCTHIUTALINAS, XpoMaTtorpadusi, TPOBEICHUE OYUCTKUA MOBAPEHHOMN COJIU, HAOIIOJCHUE
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Y ONHKCAHUE PE3YJbTATOB MPOBEICHUS ONBITA, WUIKOCTPUPYIOLIETO 3aKOH COXPAHCHUS
MAaccChl, CO3/IaHKe MOJIeNIel MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxkueiiuue npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmecp razoB. CocrtaB Bo3ayxa. Kucnopoa — B3JI€MEHT U MPOCTOE
BemecTBo. Haxoxaenue kucioposa B mpupoje, pu3ndeckue u XUMHIECKHE CBOMCTBA
(peaxuun ropenusi). Okxkcupawl. Ilpumenenue xkucinopona. CnocoObl MONy4YeHUs
KHCJIOpPOJa B Ja0OpaTOpUU M MPOMBILUIEHHOCTH. KpyroBopoT KucCiIopoia B MPUPOJE.
O30H — alOTpONHAA MOAU(PHUKAIIS KUCIOPOA.

TemnoBoi 3pPexT XuMUYecKor peakiinu, TEePMOXUMHYECKUE YPAaBHEHHUS, IK30- U
SHIOTEPMUYECKHUE peakInH. TOIIMBO: Yyrojib U METaH. 3arps3HEHHUE BO3/lyXa, YCUIICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonmopon — ameMeHT U mpocToe BemecTBo. HaxokeHne Bomopona B MPUPOJAE,
dbu3uYecKre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MoayueHus. Kuciortel u
COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HachlienHbie
U HEHACBHIIICHHBbIE pacTBOpbl. PacTBOpHMMOCTH BelleCcTB B Bojae. MaccoBast A0
BEILIECTBA B pacTBOpe. XUMHUYECKUE CBOWCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpPOB B
MIPUPOJIE U B )KU3HU 4YeJIOBEKA. KpyroBOpOT BOJBI B MPUPO/JIE. 3arps3HEHUE NPUPOIHBIX
BoJI. OXpaHa ¥ OYMCTKA MIPUPOJTHBIX BOJI.

Knaccuduxanuss Heopranuueckux coeauHeHuid. Oxcuapl. Kiaccudukanus
OKCH/JIOB: coJieoOpa3zyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbie) U
HecosieoOpaszyromue. Homenknarypa okcumo. dusndyeckne U XMMUYECKHE CBOMCTBA
okcuaoB. [lomyueHne OKkCcHuIoB.

OcnoBanus. Knaccudukaius ocHOBaHUH: MIENIOYN M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckne W XHUMUYECKHE CBOWCTBA OCHOBAHUU.
[Tommyyenne oCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Pusznyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTamioB H. H.bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. ®du3nyeckne M XHUMHYECKHME CBOKCTBA COJIEH.
ITonydenue coien.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENCIICHUE COJEPkKAHUS KHUCIOpOJa B BO3AYyXE, IOIYYEHHE,
coOupaHue, pacrno3HaBaHWE W H3YyYEHUWE CBOWCTB KHUCJIOpPOJAa, HaOIIOJEHUE
B3aUMOJICHCTBUSI BEUIECTB C KUCIOPOJOM U YCJIOBHSI BO3HUKHOBEHHUS U MPEKpaIICHUs
ropenus (Tokapa), 03HaKOMJICHHE C O0OpaslaMu OKCHJJIOB U OMHCAaHUE MX CBOWCTB,
MoJIydeHue, coOupaHue, pacro3HaBaHWE M W3YYCHHE CBOWCTB BOJOpoaa (TOpeHHe),
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B3auMmojierictBue Boaopoaa ¢ okcugom weau (II) (BO3MOKHO HCHOJIB30BAaHHE
BUJIEOMATEPUATIOB), HaOMIOJeHUE O0O0pa3loB BEIIECTB KOJWYECTBOM 1  MOJIb,
UCCJIEIOBAHUE OCOOCHHOCTEH pacTBOPEHHMsI BEIIECTBC PAa3IMYHONM PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C METaulaMu (HATPUEM M KajbliKeM) (BO3MOXKHO
HCIIOJIb30BAaHUE  BHUJAECOMATEPUAJIOB), HCCIEIOBAaHUE OO0Opa3sLOB HEOPraHUYECKHUX
BEIIIECTB PA3IUYHBIX KJIACCOB, HAOIOJCHUE W3MEHECHHS OKPACKH HWHIWKATOPOB B
pacTBOopax KHCJIOT U IIeJoueil, u3ydeHue B3aumojnecTBusa okcuga Mmenu (II) c
pacTBOPOM CEpPHOM KHCIIOThI, KHUCJIOT C METAJUIAMH, pEaKUUi HEWTpaau3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO METala JIPYTUM W3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeillne KIacchl
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanuecknii 3akoH u Ilepuognueckasi cucreMa XUMHYECKHUX IJIEMEHTOB
. U. MenpaeseeBa. CtpoeHne aToMoB. XUMHYECKass CBA3b. OQKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

[lepBble MOMBITKN KJIacCU(PUKAIMKA XUMUUECKUX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHbBIE METaUIbl, TaJIOTEHBI,
WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCUIbI U THIPOKCHUJIBI.

[lepnognueckuit 3akoH. [lepuogmueckas cucTtemMa XMMHYECKUX 3JIEMEHTOB [l
N.MenneneeBa. Koporkonepuonnass u jiuHHonepuoaHass ¢opmel I[leproauueckoit
cucTeMbl XxuMHuueckux dnemeHToB J1. .Menneneesa. [lepuoap! u rpynmbl. @u3ndeckui
CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3orombl. DnektpoHbl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XMMHUYECKUX AeMeHTOB [lepuomnyeckoit
cucreMbl JI. W.MenneneeBa. XapakTepUCTHUKA XHMHUYECKOIO 3JIEMEHTA IO €T0
nonoxeHuro B [lepuognueckon cucreme /JI. U.Menneneesa.

3aKOHOMEPHOCTH UW3MEHEHUS paguyca AaTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue Ilepumoamyeckoro 3akoHa W IleproaMYECKOW CHUCTEMBI XUMHYECKUX
3JIEMEHTOB ISl pa3BUTHUS HAyKU U npakTuku. [[. I.MeHneneeB — yu€HbIN U rpaKJaHUH.

Xumuyeckass cBs3b. KoBaneHTHast (mojsipHas M HEMNOJIAPHAs))  CBS3b.
DIIEKTPOOTPULIATETILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenpb oxuciieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHCJIEHUS U1 BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lioB BEIIECTB METAJIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUJA IHMHKAa C pacTBOpaMHM KHUCIOT U IIEJI0Yei, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKivil (ropeHue,
peaKkuu pa3oKeHUsl, COSTUHEHHUS).



MexnpeaMeTHbie CBA3H

Peanuszanus MeXIpeIMETHBIX CBS3ed NpU H3YYEeHMM XUMHM B 8§ Kiacce
OCYILECTBIISIETCSl YEpe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUM,
TaK W NOHATUH, SBIIAIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHUSA: HAy4yHBI (hakT, TUMOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiacCu(pUKalrs, TEPUOANIHOCTD, HAOIIOICHUE, YKCIICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, MOICIIb, SIBJICHHE.

®dusuka: MaTepus, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIH], U30TOIIbI,
paZMOaKTUBHOCTb, MOJIEKYJa, DJJEKTPUUECKHHM 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, a3, (PU3MYECKUE BEJIMYMHBI, CIUHUIBI U3MEPEHMUS,
KOCMOC, TUTaHETHI, 3BE37161, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJIE3HBIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.

9 knacc

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuii 3akoH. Ilepumoanyeckass cucremMa XHUMUYECKUX SJIEMEHTOB /Jl.
N.MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kalus, KAIbLIUS U UX COCIVMHECHHUMN B
COOTBETCTBHUM C TOJIOKEHHUEM DJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM HX
aTOMOB.

CrpoeHre BemiecTBa: BHAbl XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMUYECKOW PEIIETKN U BUIA
XUMHUYECKOU CBSI3H.

Knaccudukanms ¥ HOMEHKIATypa HEOPraHMYECKHUX BEUIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Ppa3IM4YHBIM KJIACCAM  HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUueckuX peakiyil Mo pa3jIudHbIM MpU3HAKaM (IO YUCITY H
COCTaBy YYacCTBYIOIIIUX B PEAKIIMU BEMIECTB, MO TEIUIOBOMY 3 (eKTy, 0 M3MEHEHHUIO
CTENIEHEH OKHUCJICHHUS XHWMHUYECKHX OJJIEMEHTOB, IO OOpaTMMOCTH, TIO YYaCTHIO
KaTajau3aropa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsiTue o0 ckopocTh xXuMU4eckod peakuuu. lloHsTe 00 o0OpaTUMBIX H
HEOOpATHUMBIX XUMHMUYECKUX peakiusx. [[OHSTHE O TOMOTEHHBIX M TeTePOTCHHBIX
peakiusax. [lonsatue o karamuze. IloHsATHE O XUMHYECKOM paBHOBecuU. DakTOpBbI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEaKUMM U IOJO0XKEHHE XUMHUYECKOTO
PaBHOBECHSL.



OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peakuuu, AIEKTPOHHBIN OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlieHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH C HCTIOJIB30BAHMEM METO/Ia JIEKTPOHHOTO OalaHca.

Teopust INEKTPOJUTHYECKON AUCCOIUALMUA. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katunonsl, anumoHbl. MexaHU3M JHUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BUJAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakmuu moHHOr0 oOMeHa. YCJIOBHS MPOTEKaHWS PEakluii MOHHOTO OOMEHa,
MIOJTHBIE U COKPAIIEHHBIC HOHHBIE YpaBHEHUS peakinii. CBONCTBA KUCIOT, OCHOBAHUN U
CoJiell B CBETE MPEJICTABICHUN 00 SJIEKTPOJMTUYECKON auccouuanuu. KauecTBeHHbIE
peakuuu Ha UoHkbI. [loHsATHE O THApPONIH3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICTISIMH KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIIECTB — METAJIOB U HEMETAJLIOB (TpaduTa U anMasa), CIOKHBIX BEIIECTB (XJIopuaa
HaTpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU PEaKIuu OT BO3JACUCTBUS
pazIMYHbIX (PAKTOPOB, HCCIEAOBAHUE DIJIEKTPOIMPOBOJHOCTH PACTBOPOB BEILECTB,
mpoliecca IMCCOIUAIMU KUCIOT, IIeIoYe 1 cojield (BO3MOXKHO HCIIOIh30BAaHUE BHUJIEO
MaTepHaJIOB), TPOBEICHUE OMBITOB, WITIOCTPUPYIOIINX MTPU3HAKH MPOTEKAHUS PEAKITUI
MOHHOTO0 OOMeHa (00pa3oBaHUE OCa/IKa, BBIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiivili (ropeHue,
peaKkIuu Pa3JIOKEHUs, COCIUHEHUS), PAcClO3HABAHHWE HEOPTraHWYECKUX BEIIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasibl U MX coeIMHEHU S

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (GU3MUECKHUE CBOMCTBA TMPOCTHIX
BEIIECTB — rajJlOreHOB. XMMHUUYECKHE CBOMCTBAa HAa MpUMeEpe Xjopa (B3auMOJCUCTBUE C
MeTa/llaMHi, HeMeTaJylaMHu, Iienodamu). XjopoBoaopod. ColsiHas — KUCTIOTA,
XUMHUYECKUE CBOMCTBa, MOJy4YeHHE, NMpuMeHeHue. JleiicTBue xjopa u XJIOpOBOIOPO/Ia
Ha OpPraHu3M ueioBeka. BakHeume XIopuabl U UX HaXO0XKJICHUE B TIPUPO/IC.

OOmast xapaktepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue W (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIUUA KUCIOPOJa U
ceppl. XHUMHUYECKHE CBoWcTBa cepbl. CepoBoAopon, CTpoeHHe, (GU3NYECKHUE U
XuMUueckue cBoicTBa. OKCHUIIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kucnota, pU3MUECKHME W XUMHUYECKHE CBOMCTBA (OOIIME KakK MpeaCTaBUTENS
Kjlacca KHUCJIOT U cheruduueckrue). XUMHUUYECKHE PEaKkIUu, JeKallhue B OCHOBE
IPOMBIIIEHHOTO crocoba TOoJIydeHUs cepHOM KucnoTbl. [IpuMeHeHune cepHOM
kucioTel. ConM CepHOWM KHUCIOTHI, KAueCTBEHHAs peakuus Ha Cyiab(har-uoH.
Haxoxnenune ceppl u €€ CcoeAMHEHWW B MpUpoAEe. XUMHUYECKOE 3arpsi3HCHUE



OKpPYXaIOILEl cpelibl COEANHEHUAMU CEPBI (KHCIIOTHBIE T0KIH, 3arpSA3HEHUE BO3AyXa U
BOJ0EMOB), CIOCOOBI €r0 MPEJOTBPAILIECHHUS.

OO6mast xapaktepucTuka sieMeHToB VA-rpynnbl. OcCoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUA. A30T, pacnpoCTpaHEHUE B MPHUPO/IE,
¢usnyeckue U XUMUYEecKue cBoicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
¢uznyeckue U XUMUYECKUE CBOICTBa, MONydeHHe U npuMeHenue. Conu aMMOHUS, HX
¢usnyeckue U XMMHUECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHasi peakiiusi Ha HOHBI
aMMOHHMA. A30THas KHCIIOTa, €€ MOoiy4YeHHue, (pU3Mueckrue M XHUMUYECKHE CBOMCTBa
(oOmme kak TpencTaBUTENs Kiacca KUCIOT M crnenuduyeckue). Mcnonb3zoBaHue
HUTPATOB MU COJEH aMMOHHS B KaueCTBE MHHEPAIbHBIX YAOOpeHHil. XUMHUYECKOe
3arpsi3HEHHE OKpPYXalollled Cpelbl COEIUHEHUSAMH a30Ta (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO31yXa, MOYBbI U BOAOEMOB). Docop, ammoTpomnHble MOIUDUKATUIN
docdopa, pusmyeckue n xumuyeckue cporctBa. Oxcup docdopa (V) u dochopHas
KHCJIOTa, (PU3MYECKUE U XMMUYECKHUE CBOMCTBA, ojiyueHue. Mcnonb3oBanue docharon
B KQU€CTBE MUHEPAIIbHBIX YI00PEHHIA.

OoOmas xapakrepuctuka 3JeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIECHUS. YTIEpOJ, AJUIOTPOIHBIE MOAU(PUKAINH,
pacnpocTpaHeHHe B HIpupoje, (U3NYECKHe M XHUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yriepoaa B npupoje. OKcuabl yrieponaa, ux (pu3ndeckue 1 XUMHUYECKUE
CBOMCTBA, JCHCTBUE HA KUBbIE OPraHU3MBbI, TIOJyYeHHE U IPUMEHEHHUE. DKOJIOTHUYECKUE
npo0JieMbl, CBsI3aHHbIE C OKcuaoM yriepona(lV), runoreza rio0anbHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 2P (dekT. YronabHas KHUCIOTa U €€ coyi, uX (usnueckue u
XUMUYECKUE CBOWCTBAa, NOJIydeHHME U IpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uoHkI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHbIe MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yraepona (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TAHOJ, TIULEPUH, YKCYCHAas KHCIIOTA).
[IpupoHbIe ICTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOIHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (O€H3WMH), WX PpOJb B OBITY W NOpoMbIlUIeHHOCTU. [loHsiTHE O
OMOJIOTUYECKH BaKHBIX BEIECTBAX: XKUPAX, OCNKaX, YrieBoJaXx — U X POJIU B JKU3HU
4eJioBeKa. MarepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COECIUHEHUM.

Kpemnuii, ero ¢pusznyueckre 1 XUMUYECKHE CBOMCTBA, TIOJyUYCHUE U MPUMEHEHHUE.
Coenunenust kpeMHus B npupoje. O0mme npencrabienus 06 okcuae kpemaus (IV) u
KpeMHUeBOU kucnote. CUIIMKAThl, UX HCIOJIb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxueiiiine crpouTeNbHbIE MaTepHallbl: KepaMHKa, CTEeKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 UCIOJIb30BAHUSL CTPOUTEIBHBIX MAaTEpHUATIOB B
[MOBCETHEBHOM KU3HU.
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Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
IIPOBEJICHUE KAuYeCTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI M HAOIIOJIEHHWE MPU3HAKOB UX
POTEKaHMs, OMBIThI, OTpaXkarolue GU3NIeCKue U XUMUUECKHE CBOMCTBA rajJlOr€HOB U
UX COEIMHEHUU (BO3MOXHO HCHOJB30BAHUE BHUJAECOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3uamMu XJOpuJ0B (TAJOT€HHUIOB), O3HAKOMJIEHHME C oOpa3laMu cepbl U €€
COETUHEHHUSIMH (BO3MOKHO MCIOJB30BaHUE BHIEOMATEPUANIOB), HAOII0OIEHUE TIpoliecca
oOyTIJIMBaHMs caxapa MoJl IEWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBIECHHON CEpHOM KHCIOThI, MPOBEACHUE KayeCTBEHHOMN
peakiuu Ha cyiab(}aT-uoH W HAONIOJACHHUE MPU3HAKA €€ MPOTEKaHHUs, O3HAKOMJICHHUE C
dbu3uyeckuMu  CBOMCTBaMHM a3oTa, ¢dochopa W UX CcOeAUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX yIOOPEHUN,
MOJIy4eHue, coOMpaHue, pacrno3HABaHHE M U3YUYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAUeCTBEHHBIX PEAKIUN HAa MOH aMMOHHS M (QocaT-MOH U HU3yYEHUE MPU3HAKOB HX
IIPOTEKAHUS, B3aWMOJCHCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBl C MEIBIO
(BO3MOKHO HMCHOJIb30BAaHUE BUICOMATEPUATIOB), U3YUEHHE MOJENEH KPUCTAUINYECKUX
pem€rok anmMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C MPOIECCOM aacopOuuu
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOrasa,
MOJIy4eHUe, CcOOMpaHue, paclo3HaBaHUE M M3YyYEHHE CBOWCTB YIJIEKMCIIOIO rasa,
MPOBE/ICHHE KAuye€CTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAaT-UOHbI U H3yYEHHE
IIPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMIICHME C  MNPOAYKIHEW  CHUIMKATHOU
IIPOMBIIUICHHOCTH, PEUIEHWE SKCIEPUMEHTANBHBIX 3aJad 1o Teme «Baxueimne
HEMETAJUIBl U UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO1as XxapakTepuCTHKa XUMHUYECKUX JIEMEHTOB — METaVIOB HA OCHOBAaHUM MX
noJjioxkeHusd B lleproanueckon cucteme xumuuecknx 3neMeHToB . 1. MenneneeBa u
cTpoeHuss atomMoB. CTpoeHHE METAJIOB. MeTaindeckas CBA3b M METaJUIMYECKas
KPUCTAJUINYECKAsl PpEMIETKA. OJIEKTPOXUMUYECKUH pAX HANPSHKEHWH METaJlIOB.
duznyueckre M XUMHUYECKHe CcBoWcTBa MeTamioB. OOmme crnocoObl MOMyYeHUs
meTtaysioB. lloHATHE O KOpPpPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alllUThl UX OT
kopposun. CriiaBsl (CTajdb, 9yT'YH, JIOPATIOMUAHMMN, OpOH3a) M X IPUMEHEHNE B OBITY U
IIPOMBIIIEHHOCTH.

[Ilenounsie MeTayuipl: moJoxkeHHe B l[lepuoanyeckon cucremMe XUMHYECKUX
aneMmeHToB J[. M. MennaeneeBa, CTpoeHHE HUX aTOMOB, HAaxXOXIEHHUE B MPUPOJE.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpusi U Kaiusg). OKCUIbl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHre MEea0uYHbIX METAIIOB U UX COCINHEHUIA.

[Ilenouyno3eMenbHbIE  METAUIbl MAarHMuid W KAJIbLUUWA:  TOJIOKEHUE B
Ilepuoanueckot cucreMe xumuueckux siiemMeHToB [[. M. MenpaeneeBa, CcTpoeHHUE HX
aTOMOB, HaxoOXkaAcHue B npupoge. PHU3MYeCKHMe U XUMHUYECKHME CBOMCTBA MarHus U
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Kanblus. Baxneimme coenuHeHus Kanblusa (OKCHI, THUAPOKCHUH, coiu). JKECTKOCThH
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUS!.

AJOMUHHI: nIoJI0KeHUE B [leproandeckoi cucTteMe XUMHYECKUX 3JIEMEHTOB /I,
N. MenaeneeBa, CTpOEHUE aTOMa, HaXOXKJAEHUE B Ipupoe. u3znueckne U XUMUYECKUE
CBOMCTBa aTIOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Keneso: nonoxenue B [lepuoanueckoit cucreme XUuMu4yeckux 3neMmeHToB Jl. M.
MenneneeBa, CTpOCHHE aToOMa, HaXOXJeHHUE B mpupojie. PU3ndyeckrue U XUMUYECKUE
cBolicTBa xene3a. Oxcubl, rupokcuabl u conu xkenesa (II) u xenesza (III), ux cocras,
CBOWCTBA U NOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C 00pa3liaMi METAJJIOB U CIUIABOB, UX (M3UUYECKUMU CBONCTBAMU,
M3yYCHHE  pe3yJIbTaTOB  KOPPO3UU  METaUIOB  (BO3MOXHO  MCIOJIb30BaHHE
BHJICOMATEPHUAIIOB), 0OCOOEHHOCTEN B3aUMOJIEUCTBUS OKCUA KAJIBIIUS U HATPHUSI C BOAOU
(BO3MO’KHO HUCMOJIb30BAHUE BUICOMATEPUATIOB), UCCIEIOBAHUE CBOMCTB KECTKON BO/IBI,
mporecca  ropeHusi  Jkeie3a B KuciaopoAe  (BOBMOXKHO  KCIOJIb30BaHUE
BUJICOMATEPUAITIOB), TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIM HA MOHBI: MarHus,
Kanblud, anoMuHus, nuHka, skeneza (II) u xeneza (II), menu (1), nHaGmonenue u
ONMCAaHHUE TIPOILIECCOB OKpaIllMBaHUs I[UIAMEHM HOHAMHU HATpUA, Kalvud W Kalblus
(BO3MOKHO HCIOJIb30BAHUE BUJCOMATEPHUAJIOB), UccieAoBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHUS U THAPOKCUIA [IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BaXHEeHIlne METAITbI U UX COCTUHEHUSD.

XHUMHUA ¥ OKpPY:KaoUias cpeaa

BemectBa u wmarepuaiibl B TOBCEIHEBHOM KHU3HM 4YeEJIOBEKa. bezomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX peakiuii B ObiTy. [lepBas momomrs mpu
XUMUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’KaloIIel cpeabl (MpefenbHas JOomycTUMast
KOHLeHTpauusi BemiectB, aainee — IIJIK). Ponb XuUMuUM B pelIEHWH 3KOJIOTMUYECKHX
npo0Jsem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuanoB (CTEKIO, CIUIaBbl METAJJIOB, TMOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmnuie ceasu

Peanuzanust MeXnpeAMETHBIX CBA3€d MpU HM3Y4YEHUHM XUMUA B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHM,
TaK U TOHSATUM, SBIISIONIUXCS CUCTEMHBIMU JUISI OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSATHSA: HAy4HBIA (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KilacCu(UKaIus, epUOINIHOCTh, HAOIIO/IEHNE, SKCTIEPUMEHT,
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MOJICIIUPOBAHUE, W3MEPEHHE, MOJICIb, SBIICHHE, MAPHUKOBBIA 3(P(HEKT, TEXHOJIOTHS,
MaTepHaIbl.

®dusnka: MaTepusi, aTOM, DJICKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIBI,
PaIMOaKTUBHOCTD, MOJICKYJa, JACKTPUUYCCKUN 3apsl, TMPOBOAHUKHU, MOTYIPOBOIHUKH,
TUDJICKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€JI0, 00bEM, arperaTHOE COCTOSIHUAC BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KPUCTAUTMUECKas peméTKa, CIUIaBbl, (PU3NYECKUC
BEJIMYUHBI, €AUHUIIBI HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3BI,
Comnre.

buonorus: ¢oTocuHTe3, ABIXaHWE, OHocdepa, 3KOCHUCTEMa, MHUHEpaIbHBIC
yI0OPEHHSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, ITUTATCIIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOABI, IOJIC3HBIC
HCKOITaeMbI€, TOIJIUBO, BOJTHBIE PECYPCHI.

IInanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
W3yyeHue XMMHUM Ha YPOBHE OCHOBHOI'O OOILEr0 OOpa3oBaHUsl HAIPaBJICHO Ha
JOCTUKEHHUE YYAIIUMUCS JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
OCBOCHHS Y4EOHOTO MpeMeTa.

Jluunocmuuie pesynomamoi

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOEHUS  MPOTPaMMbl  OCHOBHOI'O  OOILIEro
o0pa3oBaHMsl JOCTUTalOTCS B XOJ€ OOY4YEeHUST XUMUU B €JIMHCTBE Y4YEOHOU H
BOCIIUTATEIbHON MESITENbHOCTU B COOTBETCTBUU C TPAJULMOHHBIMU POCCUIUCKUMHU
COLIMOKYJIFTYPHBIMM M JIyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMH, IIPUHATBIMH B
oOuiecTBe MpaBWJaMU W HOPMaMu TMOBEACHHS M CIIOCOOCTBYIOT IpolieccaM
CaMONIO3HAHHUs, CAMOPA3BUTHUS U COLMAIM3ALNN YHAUXCS.

JIMYHOCTHBIE pe3yJIbTaThl OTPAXKAKOT TOTOBHOCTh YYaLIUXCSI PyKOBOACTBOBATHCS
CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMN U PACIIMPEHUE OMbITa AEATEIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

rPaXJAaHCKO-NMATPUOTHYECKOE BOCIIUTAHUE:

— [IEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HaCJEIHMI0O, IOHMMAaHUS 3HA4YCHHUS XHUMHYECKOM HAyKd B IKH3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JIOCTOBEPHOM HMHQpOpMaLUend o
NEPENOBbIX JIOCTMXKEHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

— MPEJCTaBJIEHUS O COLMAIBHBIX HOpPMax MW MpaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIeIOBATENbCKOM, TBOPUECKOW M APYTUX BUAAX NEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JE€ATEILHOCTH MPU BBHINOTHEHUH YUEOHBIX,
MO3HABATENIbHBIX 33]a4, BBIIOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU
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y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO M B3aHMMOIIOMOIIM B IMpoLiecce
ATOM y4eOHOW JEesATEeNbHOCTH, TOTOBHOCTH OILICHMBATh CBOE TMOBEICHHE U TMOCTYIKH
CBOMX TOBapHUIlEH C MO3UIMU HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS
MOCJIEJICTBUNA MTOCTYIIKOB;

LHEHHOCTh HAYYHOI'0 MO3HAHMS:

— MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKU U COCTABIISIOIIME OCHOBY
JUIsl TIOHMMaHMsI CYIIHOCTH HAay4YHOW KapTUHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3aUMOCBS3SX YeJIOBEKA C MPUPOHOMN cpeoil, 0
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

— I03HaBaTeJIbHBIC MOTHBBI, HANpPaBJICHHBIE HA IMOJyY€HHE HOBBIX 3HAHHUH MO
XUMUH, HEoOXoauMble [Jisi OOBACHEHHUS HaOJIIOAAaEMbIX IIPOLIECCOB U  SIBIICHUI,
MO03HABATENbHOM, HHOOPMAITMOHHONW M YUTATEIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4yeOHBIMH TEKCTaMM, CIPAaBOYHOM JIUTEpaTypoil,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHU;

— HWHTepec K OOYyYEeHHI0O U TO3HAHMIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K cCaMOO0Opa30BaHUIO, MPOCKTHON M MCCIIEI0BATEIbCKON AESTEIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HAMPABICHHOCTH M YPOBHS 00y4EHHUS B JaJIbHEUIIIEM;

¢pusuyeckoe BocnuTaHWe, (POPMHUPOBaAHUE KYJBbTYPbl 310POBbSI W
3MOLMOHAJIBLHOTO 0JIArONMOJIyYHsi:

— OCO3HaHME LIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3/I0pOBBIM 00pa3 JKW3HHU, OCO3HAHUE TMOCIEICTBUN U
HEMpUATHE BPEAHBIX TMPUBBIUEK (YMOTPEeOJCHHs alKOTrojs, HAPKOTHUKOB, KypeHUs),
HEO0OXOAMMOCTH COOJIIOICHHS MPABHII O€30MACHOCTH MpU OOpAlIEHUU C XUMHUYECKUMU
BEIIIECTBAMHU B OBITY U PEaIbHON KU3HH;

TPYAOBOE BOCIIMTAHME:

— HHTEpeC K MPaKTUYECKOMY M3Y4YeHHIO Ipodeccuil U Tpyaa pa3iudyHOro poja,
YBOXCHHE K TPYAY U pe3yibTaTaM TPYAOBOW NEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHWUN M0 XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBHUIYATHLHOMN
TPACKTOPUH TPOJOIDKEHUSI O00pa30BaHHUA C Y4YETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIENIHOMN
npo(hecCHOHANBHON /EATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUN, TOTOBHOCTH
a/JIalTHPOBATHCA B MPO(eCcCHOHAIBHOM cperie;

IKOJIOTHYECKOe BOCTIUTAHHE:

— DYKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIECHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMsI, IOHUMaHUE IICHHOCTH 3JJ0POBOTO M 0€30MacHOTO
oOpa3a >KM3HH, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY (U3HUECKOMY U
MICUXUYECKOMY 370POBbI0, OCO3HAHWE LIEHHOCTH COOJIIOICHUS MpaBui OE30MacHOTO
MOBE/ICHUS IpU paboTe ¢ BEIIECTBAMHU, a TAKXKe B CUTYaIUSIX, YTPOXKAIOIIUX 3/I0POBBIO
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U KU3HHU JI0JICH;

— CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJydyaeMble MPU H3YYCHUM XUMUU, HJIA
pelIeHusl 3a/ay, CBSI3aHHBIX C OKPY)KaloOIIeW NPUPOAHOW Cpeoil, AJis MOBBIIMICHUS
YPOBHS 3KOJOTUYECKON KYJIbTYphl, OCO3HAHUS II100ALHOTO XapaKTepa dKOJIOTHYECKUX
npo0jieM W MyTel MX peIlIeHHs MOCPEICTBOM METOJOB XUMHHU, SKOJOTHYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIHLHON, KOMMYHUKATUBHON U
COIMAJIbHON MTPaKTHUKE.

Memanpeomemuvie pe3yromanol

B cocraBe MeramnpeaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHKS MUPOBO33pPEHHUS OOIICHAYyYHbIE MOHATUS (3aKOH, TEOpHs, MPHUHIIHUII,
rumnoTe3a, pakt, cuctema, mporecc, SKCIEPUMEHT U IPYToe€.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
peaMeToB (OpPMUPOBATH MPEJCTABICHUE O IETOCTHOM HAay4yHOM KapTHUHE MUpa, U
yYHUBEpCaJdbHble  yueOHble  JeWcTBUS  (IMO3HABaTeJIbHbIE, KOMMYHUKATHUBHBIC,
pEeryJisiTUBHBIE),  KOTOphle  obOecrneunBaloT  (GOPMHUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOU eATeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble Joruyeckue aeiicTBUA:

— YMEHHUSI UCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS] TPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATHH (BBIIETSATh HX XapaKTEPHBIC
NPU3HAKH, YCTAHABIWBATh B3aWMOCBS3b C JPYTMMH TMOHSATHUSIMHU), HCHOJb30BAThH
MOHATHUS I OOBSICHEHUS OTACNbHBIX (PAKTOB W SBJICHWM, BHIOMpATh OCHOBAHMS U
KPUTEPUHN JIJIs1  KIACCU(UKAIMU XMMHUYECKMX BEIIECTB U XUMHUYECKUX PpEeaKIluil,
YCTaHABJIMBATh MMPUUNHHO-CJICACTBEHHBIC CBSI3U MEXKIY 00BEKTaAMU M3Y4YCHUS, CTPOUTH
JIOTUYECKUE pacCyXIeHusl (MHAYKTUBHBIC, JEIYKTHUBHbIE, IO aHAJOTHM), JeJaTh
BBIBO/IbI M 3aKJIFOUYCHUS,

— YMEHUE TPUMEHATh B TMPOLECCe TMO3HAHUS TMOHATUS (MPEIMETHBIE U
METaInpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJCNIU, HWCIOIb3yeMble B XUMUH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHH MOJICTbHBIC MPEICTABICHUS —
XUMUYECKUH 3HaK (CHMBOJI DJIEeMEHTa), XuUMHUYeckas QopMmyiaa M ypaBHEHUE
XUMHUYECKON peakIuy — MpH pelieHud y4eOHO-03HABATENIBHBIX 3aJ1au, C YYETOM ITHX
MOJICIBHBIX TPEACTABICHUN BBISBIATh W XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHYECKMX BEIIECTB U XUMHUYECKUX PEAKIUi, BBISBISATH
o0Iue 3aKOHOMEPHOCTH, NPHUYUHHO-CJICICTBEHHBIC CBSI3M W TPOTUBOpEUHs] B
M3y4aeMbIX MPOILIECCAX U SIBJIICHUSIX.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

— YMEHHE HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHMS, & TaKKE B KaueCTBE OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
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MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

— NpPUOOPETEHUE OIbITa M0 IJAHUPOBAHUIO, OPraHU3allid M IPOBEICHUIO
YUYEHUYECKUX  OKCIIEpUMEHTOB, yMEHHE HaldoAarh 3a XOAOM  IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHUpOBaTh OOOOIICHUS H
BBIBOJIbI 110 pe3yJbTaTaM IMPOBEAEHHOTO OMNbITA, WCCIEAOBAHMS, COCTABIATh OTYET O
MpOJIETaHHOM padore.

Pa6ora ¢ undpopmanmeii:

— yMEHHE BBIOMpATh, AHAIW3UPOBATH M MHTEPIPETUPOBATH HH(POPMALUIO
pa3aMyYHbIX BUAOB U (OPM NPEICTABICHMS, MOJYy4aeMyH0 M3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsA JIUTEPATypa XUMHUYECKOTO COJEPKaHUsI, CIPaBOYHBIE MOCOOHS,
pecypcbl MIHTepHETa), KPUTHUYECKU OLIEHUBATh MPOTUBOPEYMBYIO M HEAOCTOBEPHYIO
MH(}OpMAIHIO;

— YMEHHE MPUMEHSATh Pa3jINuHble METOJbl U 3allpoChl MPH IMOUCKE U OTOOpE
MH(POpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsl BHIITOJIHEHUSI YUEOHBIX
M TO3HABATENIbHBIX 3a/a4 ONPEJEIEHHOr0 THIA, MPUOOPETEHUE OIbITa B 00JACTH
UCIIOJIb30BaHUs ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWMH,  OBJIAJICHUE
KyJIbTYpOil ~ aKTUBHOTO  HCHOJB30BAHUS  PA3JIUYHBIX  TIOMCKOBBIX  CHUCTEM,
CaMOCTOSATENIbHO BBIOMPATh ONTHUMAbHYIO (DOpMY MpeICTaBIEHUs HHPOPMALHMH U
WUTIOCTPUPOBATh pelIacMble 3aa4l HECIOKHBIMU CXEMaMH, JuarpaMMmamu, ApyruMU
dbopmamu rpadKu U UX KOMOUHAIUSIMU;

— YMEHHME WHCIIOJIb30BaTh W  AaHAJM3UpOBaThb B Ipoliecce ydyeOHOW U
MCCJIEI0BATENbCKOM  ACSITENBbHOCTH HMHPOPMALMIO O BIMSHUM [POMBILIIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXAIOLIEH MPUPOTHOU CpEebl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

— yYMEHHMs 33JaBaTh BOIPOCH! (B X0J€ Auajora u (Win) JUCKYCCUM) 1O CYILECTBY
oOcyxnaemMoi TeMbl, (OPMYyJIMPOBATh CBOU MPEIJIOKEHNUS OTHOCUTENIBHO BBIOJIHEHUS
MPEIIOKEHHON 3a]1a4u;

— YMEHHUS  TOpPEICTaBIATh  TOJYYEHHbIE  pe3yibTaThl  MO3HABATEIbHOU
NESATEIBbHOCTH B YCTHBIX M IMHMCBMEHHBIX TEKCTaX; JEJIaTh MPE3CHTALHI0 PE3yJbTaTOB
BBIMOJIHEHUST XUMHUYECKOT0 SKCIepUMeHTa (1ab0paTOpHOro OIbITa, J1a00paTOpHOM
paboThI IO UCCTIEAOBAHUIO CBOMCTB BEIECTB, yUeOHOTO MIPOEKTA);

— yMeHHMsI Y4YeOHOrO COTpPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIEIOBATEIbCKON ACSATENBHOCTA MPHU PEIICHUH BO3HHKAIOIIUX
npo0sieM Ha OCHOBE Y4€Ta OOUIMX MHTEPECOB M COIJIaCOBaHUA MO3uLuid (00CyXaeHus,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbBD», KOOpPAHHALIMSA COBMECTHBIX JEHCTBHIA,
oTpesieNieHue KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThl U ApyTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUA:

— YMEHHE CaMOCTOATEJIBHO ONPENEATh LENIH JESITEIbHOCTH, IJIAHUPOBATh,

OCYIICCTBJIATb, KOHTPOJUPOBATL M IIpHU HGO6XOJII/IMOCTI/I KOPPEKTHUPOBATL CBOIO
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JesITeNIbHOCTh, BbIOMpaTh Haubosee 3(h(eKTHBHBIE CHOCOOBI pElICHUS YYEOHBIX U
NO3HABATEIbHBIX  337a4, CAMOCTOSTENbHO COCTABJISATh WM  KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUM MPU BBINIOJIHEHUN 3aJaHUN C YYETOM IMOJTYUYECHUS
HOBBIX 3HAHMM 00 u3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEaKUHUAX, OLICHUBATh
COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM LEIH, YMEHHE MCIOJIb30BATh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.

IIpeomemnvle pezynomamuol

[IpeameTHbIe pe3yabTaThl M0 Y4EOHOMY MpEaMETy «XUMHUS» B COOTBETCTBUU C
®I'OC obecneunBaroT:

— MPEJCTaBJICHUE O 3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHHUM MPUPOIBI,
MOHUMaHUE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHMUYECKOW HAyKH Kak o00Jyactu
COBPEMEHHOI0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIe KyJIbTypbl M NPAKTUYECKON
JESATEIbHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOIO OOLIECTBA; MOHUMAHUE MeECTa
XUMUH CPEU JPYTUX €CTECTBEHHBIX HAYK;

— BJIQJICHHE OCHOBAaMH MOHATHIHOIO anmnapara ¥ CUMBOJIUYECKOTO A3bIKa XUMHUH
JUIsL  COCTaBJIeHHS (OPMyJI HEOPraHMYECKUX BEIIECTB, YPAaBHEHUH XUMHUYECKUX
peakumii; BnageHue ocHoBamu xumuueckoit HomeHknaTypsl (IUPAC u TpuBnanbHOl) 1
YMEHUE UCIOJIb30BaTh €€ ISl peleHus y4dyeOHO-IO3HAaBaTENbHBIX 3a]ad; YMEHHUE
UCIIOJIb30BaTh MOJIENHN JUIsl OOBSCHEHUSI CTPOCHHS aTOMOB U MOJIEKYT,

— BJIAJICHAE CHCTEMON XUMHWYECKHX 3HAHWM M YMEHHE IPUMEHATH CHUCTEMY
XUMUYECKUX 3HAHUM, KOTOpast BKIKOYAET:

® BAKHEWIIME XUMHUYECKHE TMOHATUA: XUMHUYECKMH DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIIOXKHOE BEUIECTBO, OJHOPOAHAS U HEOJHOPOAHAsS
CMECh, OTHOCHUTEJIbHBIE aTOMHASI M MOJIEKYJIIPHAs. MacChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHasl Macca, MOJISIpHBIM 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb (CpemHss),
XUMUYECKasl pEeaKlUs, PEAKUUU COCAVHEHUS, PEAKUUU PaA3JIOKECHUS, PEAKIUU
3aMeIleHMs], peaKuu 0OMeHa, TerIoBOM 3((PEeKT peakunu, 3K30- U IHAOTEPMUUYECKUE
peaklMK, pacTBOpP, MAacCcoBas J0JII XUMUYECKOIO 3JE€MEHTa B COECIMHEHUU, MAcCOBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpaLs BEIIECTBA B PACTBOPE, SIAPO aToOMa, INEKTPUIECKUI
CJIOM aToma, aToMHas OpOWTa b, paguyCc aroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPHULATEIBHOCTD, MOJIAPHAs W HEMOJISPHAsl KOBaJEHTHAs
CBA3b, MOHHAs CBS3b, METAJUIMYECKas CB3b, KPUCTAJUIMYECKas pelIeTKa (aToMHas,
VMOHHAs, METAJUIMYECKasi, MOJIEKYJspHasi), HOH, KaTUOH, AaHWUOH, OJJEKTPOJIUT U
HEDJIEKTPOJIUT, DJCKTPOJIUTUYECKAs JUCCOLMAIUS, pEeakUMd HOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTEIb U  BOCCTAHOBUTEID,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIU3, XUMHUECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe pEeaKIMU, CKOPOCTh XMMHYECKOW peakiMH, KaTalau3aTrop, MpeAesbHO
nonyctumas koHunentpauus (I1IJ1K), koppo3ust MeTannos, CrjiaBbl;
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® OCHOBOIIOJAralOIIME 3aKOHbBl XMMHH: 3aKOH COXpPAaHEHUs  Macchl,
nepuoanueckui 3akoH J[.M.MeHneneeBa, 3aKOH TOCTOSHCTBAa COCTaBa, 3aKOH
ABorazapo;

® TEOpuUU XUMUH: aTOMHO-MOJICKYJISIpHAs Teopus, Teopus
AIEKTPOIUTUYECKON JUCCOIMALINY, MIPEACTABICHHUSI O HAYYHBIX METOJaX MO3HAHUSA, B
TOM YMCJI€ SKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJaX MCCIICAOBAHUS BEUIECCTB U
W3YUYCHUS XUMUYECKUX PEaKIUK;

— TPEJCTABICHUE O TMEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX
AJIEMEHTOB (paJlyC aToma, JIEKTPOOTPULIATEIIBHOCTH), IPOCTHIX U CIIOKHBIX BEILECTB
OT TMOJIOKEHUs 37eMeHTOB B [lepronnueckoil cucteMe (B MaJlbIX MEPHUOJIaX U TIIaBHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHHS
sneMeHTa B llepuoauueckol CHCTEME C YMCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHUS
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOllee YHCIO JJICKTPOHOB),
pacnpeneieHUeM 3JIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSAM aTOMOB IIEPBBIX TpeEX
MEPUOIOB, KAl U KaJIbIUS; KIAaCCUPUIUPOBATh XUMUUECKUE FJIEMEHTHI;

— YMEHHE KJIacCUPUIUPOBATh XUMUUYECKHUE DJIEMEHTBhI, HEOPTaHUYECKUE
BEIIIECTBA U XUMHUYECKUE PEAKIMU; OMNPENENATh BAJCHTHOCTh M CTENEHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB, BUJl XUMUYECKOMN CBSI3U U TUIT KPUCTAIIIMUYECKON CTPYKTYpPHI B
COCMHEHUSX, 3apsj MOHA, XapaKTep Cpeabl B BOAHBIX PAacTBOpPaX BEMICCTB (KHCIIOT,
OCHOBAHUM ), OKUCIIUTEIIb U BOCCTAHOBUTEJIb;

— YMEHHUE XapaKTepU30BaTh (PU3NUECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BellleCTB (KUCJIOPOJ, O30H, BOAOpPOA, Tpadut, aamas, KpeMHH, a3oT, pocdop, cepa,
XJIOp, HATPUM, KaJIUil, MarHui, KaJbIUi, aTIOMUHUHN, KEJI€30) U CI0KHBIX BEIIECTB, B
TOM 4YHCIIE WX BOJHBIX PACTBOPOB (BOJA, aMMHaK, XJOPOBOAOPOM, CEPOBOIOPOI,
OKCHUJBI U TUIpoKcuabl MeTauioB I - ITA rpymnm, amromunus, meau (II), nunka, xenesa
(IT u III), oxkcuasl yraepoaa (I u 1V), kpemuus (IV), azora u pochopa (III u V), cepor
(IV u VI), cepuucras, cepHas, a30TucTast, a30THasi, pochopHasi, yroyibHas, KpeMHUEBas
KHUCJIOTA M UX COJIM); YMEHHE MMPOTHO3UPOBATh U XapaKTEPU30BaTh CBOIMCTBA BEILIECTB B
3aBUCHUMOCTH OT MX COCTaBa U CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX
CBOMCTB, BO3MOXHOCTh TPOTEKAaHMUs XHUMHYECKUX TNPEBpaAIlCHUA B Pa3IUUYHBIX
YCJIOBUSIX, BJIMSIHUE BELIECTB M XMMHUYECKHX MPOLIECCOB HA OpPraHU3M YEJIOBEKa H
OKPYXarOUYyI0 IPUPOJIHYIO CPENY;

— YMEHHUE COCTaBIISAITh MOJIEKYJSIPHbIE U MOHHBIE YpPaBHEHUSI peakuuil (B TOM
Yucje peakiuid MOHHOTO OOMEHa M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIuii),
WUTFOCTPUPYIONITUX XUMHUUYECKHE CBOMCTBA U3YYCHHBIX KJIACCOB/TPYIIT HEOPTraHUYECKUX
BEILIECTB, B TOM YKCJIE MOJITBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEXKIy HUMU;

— YMEHHUE BBIUYHCISITH OTHOCUTEIBbHYIO MOJEKYJISIPHYIO M MOJISPHYIO MAacChl
BEILIECTB, MACCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTA B COCIWHEHWH, MACCOBYIO IOJIIO

BCIICCTBA B PpacCTBOPEC, KOJIMYCCTBO BCHICCTBA M €ro Maccy, 00BeM ra3oB; YMCHHC
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MPOBOJIUTH PACUYEThl M0 yPABHEHUSM XUMHUYECKUX PEAKIIMA U HAXOAWTHh KOJIMYECTBO
BEIIeCTBa, 00BEM M MAacCy pEareHTOB WIH MPOAYKTOB PEAKIUH;

— BIIAQJCHWE OCHOBHBIMH METOJaMH HAy4YHOTO TMO3HaHUs (HabOmoJaeHME,
U3MEpPEHHE, DKCIIEPUMEHT, MOJICIHUPOBAHNE) TIPU W3YYCHUW BEIICCTB M XUMUYCCKUX
SBJICHUM; YMEHHE C(OpMyIHpOBaTH MPOOJIEMYy W MPEIIOKUTh MYTH €€ PEIICHHUS;
3HaHHE OCHOB 0€30macHOi paboThl C XHUMHYECKUMHU BEIIECTBAMH, XWMHUYECKOU
TIOCY/I0M M TaOOPaTOPHBIM 000PYTI0BAaHUEM;

— HaJu4de TMPaKTUYECKUX HABBIKOB IUIAHUPOBAHUS W  OCYIICCTBIICHUSA
CIICYIOIINUX XUMUYIECKUX IKCIIEPUMEHTOB:

® U3Yy4YCHHUE U ONMMCAHUE (PU3NIECKUX CBONCTB BEIIECTB;

® 03HAKOMJICHHE ¢ (PU3MIECKUMHU U XUMUIECKUMU SBIICHUSMH;

® OINBITHI, WILTIOCTPUPYIOIINE MPU3HAKU TPOTEKAHUS XUMHUUECKUX PEAKIIHIA;

® 3y4YeHHUE CIIOCOOOB Pa3CIICHUS CMECEH;

® TIOJyYCHHUE KUCIOPOIa U U3YUEHUE €r0 CBONCTB;

® [IOJIy4EHHUE BOJOPOJIa U U3YUCHHUE €T0 CBOMCTB;

® TIOJYYCHHUE YIIICKUCIIOTO Ta3a M U3yYeHHE €r0 CBONCTB;

® TIOJyYCHUE aMMHUaKa U U3y4eHUE €0 CBOWCTB;

® [IPUTOTOBJICHUE pPACTBOPOB C  OMPEIEICHHOM  MaccoBOM  joJei
PacTBOPEHHOTO BEIIECTBA;

® HCCIeAOBaHNUE U OMMCAHUE CBOMCTB HEOPTAHWMUYECKHUX BEIICCTB Pa3IMIHBIX
KJIACCOB;

® [IpUMEHEHHE WHIMKATOPOB (TakMyca, METWIopawxka u ¢eHondranenna)
JUTSI OTIpEICTICHUS XapaKTepa Cpeibl B paCTBOPaX KHUCIIOT U MIET0UeH;

® U3y4YeHHE B3aUMOJCHUCTBHUS KHCIOT C METaJIaMH, OKCHIAMHU METaJlIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMH,

® [IOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM;

® BBITECHEHHE OJIHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

e uccieaoBaHre aM(GOTEPHBIX CBOWCTB TMAPOKCHUIOB aTIOMUHHMS M [IMHKA,;

® pCIICHHE OHKCIEPUMEHTAIbHBIX 3amad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPTaHWYECKUX COCTUHECHUNY;

® pCIICHHE OSKCIEPUMEHTANBHBIX 33Jad 10 TeMe «DIJIEKTPOIMTHIECKas
JTUCCOIIHATIHS;

® pEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeline HeMeTallIbl U
WX COCTUHEHUS;

® pCEIICHHE SKCIEPUMEHTAIBHBIX 3371a4 10 TeMe «BaKHEHIIne MEeTaITbl U UX
COCITMHCHHUS;

® XUMHUYECKHE DKCIIEPUMEHTHI, WJUTFOCTPHUPYIONINE TMPU3HAKA TPOTECKAHUS
peakIuii HOHHOTO 0OMEHa;
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® KAYeCTBEHHBIC PEAKIIMU HA MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HOHBI:
XJopua-, Opomua-, uomua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUJI-MOHBI, KATUOHBI AMMOHMSI, MarHusi, KaJibllMs, adlOMUHUL, kene3a (2+) u
xkenesa (3+), meau (2+), IIMHKA;

® yMCHHUE TMPEACTABIATh PE3YNbTAThl JKCIEPUMEHTa B (OPME BBIBOJOB,
JI0KA3aTeNbCTB, IPaUKOB U TaOJIUII U BBISIBISATH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

— BJIQJICHHE  TpaBWIaMH  0€30IacHOTrO  OOpallleHuss C  BelleCTBaMH,
MCITOJIb3yEMBbIMH B TIOBCETHEBHOM >KM3HU, MPABWJIAMHU TIOBEICHUS B TIEIISIX COCPEKCHUS
3MI0POBBbSl M OKPYXKAIOIICH TPHUPOAHOW Cpenbl; MOHWMaHHWE Bpeaa (OMacHOCTH)
BO3JICHCTBHS HA KUBBIE OPTaHU3MBI OIIPEICIICHHBIX BEIIECTB, CIOCOOOB YMECHBIIICHHS U
MIPEAOTBPAIICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHWE 3HAYCHUS >KHPOB, OCIKOB,
YTJIEBOAOB JIJIsl OpraHU3Ma YeJIOBEKa;

— BJIAJICHUE OCHOBAaMH XHUMHUYECKOM TPaMOTHOCTH, BKJIIOUAIOIICH YMEHUE
MPaBUJILHO HWCIIOB30BAaTh HW3YYCHHBIC BEIIECTBA W MaTepHayibl (B TOM YHCIIE
MUHEpaJIbHBIC YI0OpEHUs, METAJIBI M CIUIaBbI, TMPOAYKTHI MEPEePaOOTKH MPUPOTHBIX
HMCTOYHUKOB YTJIEBOJIOPOJOB (YIJisi, MPUPOAHOrO Tra3za, HedTU) B OBITY, CEIHCKOM
XO3SICTBE, HA MPOU3BO/ICTBE;

— YMEHHUE YCTaHABJIMBAThH CBSI3U MEXKIY PEaJTbHO HAOII0JaEMbIMU XUMUYECKUMHU
SABJICHUSIMU M TIPOIECCAMHU, MPOUCXOMSIIMMHU B MaKpo- U MHUKPOMHUPE, OOBSCHATH
MPUYHHBI MHOTOOOpAa3usl BEIIECTB, YMEHHE HWHTETPHUPOBATH XWMHUYECKHE 3HAHUS CO
3HAHUSAMU JAPYTUX yIEOHBIX MTPEIMETOB;

— npeacrtaBiaeHue o cdepax npodecCUOHANBHOU NESITEIbHOCTH, CBA3AHHBIX C
XUMUEH ¥ COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha JOCTHIKEHUSAX
XUMHUYECKON HAYKH, YTO MO3BOJIUT YYAIIUMCS pacCMaTpUBaTh XUMHIO Kak cepy cBoe
Oynyiiel npoheccCuoHaTbHOU NESITEIbHOCTH U ClIejaTh OCO3HAHHBIM BHIOOP XMMHH Kak
PO IIBHOTO MPEAMETA TIPU TIEPEX0/Ie Ha YPOBEHBb CPEIHETO OOIIET0 00pa30BaHUS;

— HAJIMYUE OMBITa pa0OTHI ¢ PA3IMIYHBIMU UCTOYHHKAMU HH(POPMAIIUN 110 XUMUU
(HayyHass W HAay4YHO-TIOMYJIApHAs JUTEpaTypa, CJIOBapH, CIPABOYHUKH, HHTEPHET-
pecypcel); yMEHHE OOBCKTHMBHO OIICHMBAaTh HH(POpMAIMIO O BEIISCTBAX, MX
MPEBPAIICHUSX U TPAKTUYECKOM TPUMEHEHUH.

B coomeemcmeuu ¢ @OIl OO0 «k xouyy obyuenus 8 8 Knacce npeomemuvie
pe3yibmamul Ompaicarom cqhHopmMupo8aHHOCMs Y YUaujuxcs YMeHui:

— pacKpbIBaThb CMBICI OCHOBHBIX XUMHWYECKHX IIOHSATHH: aTOM, MOJIEKYIIa,
XUMUYECKUN AJIEMEHT, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJIHASI), BAJICHTHOCTb, OTHOCUTEIbHAST aTOMHAas WM MOJICKYJsApHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJSI XUMUYECKOTO DJIEMEHTA
B COCIAMHEHUHU, MOJIAPHBIK  OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
AIEKTPOOTPHIIATESIIBHOCTD, CTEIICHh OKHCIICHUS, XMMHYECKash pEeaKIus, KiIacCupUKaIus

peaKIuii: peakiuyu COSIUHEHUS, PEAKIIUA PA3JIOKEHUS, PEAKIIUU 3aMEILCHUS, PeaKIINU
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oOMeHa, 9K30- ¥ SHAOTEPMHUYECKUE PEaKINH, TeIIOBON 3P (PEeKT peakiuu, SAPO aToma,
AJIEKTPOHHBIN CJOW aroma, aTOMHas OpOuTallb, paguyC aroMma, XUMUYECKas CBA3b,
HOJISIPHAsE M HENOJSpHAas KOBAJIECHTHAs CBA3b, MOHHAs CBsS3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (IPOLIEHTHAs: KOHLEHTPaLUs1) B pacTBOPE;

— WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATUNA U IPUMEHSATH
9TH TOHSTHS MPU ONMCAHUU BEUIECTB U UX MPEBPAIICHMIA;

— HCIIOJIB30BAaTh XMMHUUYECKYI0 CUMBOJIMKY JUUISl COCTaBJIE€HUs (DOPMYJI BELIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

— ONpENENITh BaJECHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHUSIX,
CTENIEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COECIMHEHHUSX, TPUHAIJICKHOCTh BELIECTB
K OIpenenéHHOMY KIAacCy COeAMHeHH mo QopmynaMm, BUA XUMHYECKON CBS3H
(xoBaJIeHTHAs! M1 MOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

— packpbeiBatb cMmbici  Ilepuommueckoro 3akona JI. WM.  Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB OT WX MosioxkeHus B [lepuoanueckoil cucteMe, 3aKOHOB COXPAHEHHSI MaCChl
BEILIECTB, TOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTapo;

— OIKCHIBATh U XapakTepHu30BaTh TabiuuHyto (opmy [lepuoanueckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3iinyaTh NMOHATHUS «rJaBHas mnoarpynna (A-rpymma)» u
«moboynass mnoxarpymnmna (b-rpynma)», Mansle U OOJbIIME MEPUOJIbI, COOTHOCHUTH
0003HaueHusA, KOTOpble UMeIOTCs B Tabimuue «llepuonnueckas cucteMa XMMUYECKUX
anemeHToB JI. MI. MeHneneeBay C YMCIOBBIMM XapaKTEPUCTHUKAMHM CTPOEHUS ATOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAl sjapa, oOIlee 4YHCIO DJIJIEKTPOHOB U
pacnpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

— KJaccu(UUUpPOBAaTh XUMHUYECKHE D3JIEMEHTbl, HEOpPraHWYECKHUE BEIIECTBa,
XUMHUYECKHUE peakuuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO
TerIo0BoMY 3P (DEKTy);

— XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHUE CBONCTBA BEIIECTB
pa3IMyYHBIX KJIACCOB, MOJATBEPKJasi ONMMCaHUE MPUMEpPaMU MOJIEKYJISIPHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

— MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHWA XHUMHUYECKUX [MPEBpAIICHU B Pa3IU4HbIX
YCIIOBUSX;

— BBIYUCISATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 10 (opMyJie COCAMHEHHUS, MAaCCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLIUY;

— MPUMEHSTh OCHOBHBIE OMNEPALUU MBICIUTEIBLHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTH3aIlMI0, KIacCU(PUKAIMIO, BBISBICHHE
MIPUYMHHO-CJIEJACTBEHHBIX CBS3€M — M1 M3YyYEHHs] CBOWCTB BEIIECTB M XUMHYECKHX
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peakimii, €CTeCTBEHHO-HAy4YHBbIC METOJAbl TO3HAHWS — HAOII0IeHne, W3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN );

— CcIIeI0BaTh MpaBWJIaM TOJIb30BAaHUS XUMHMUYECKOW TMOCYJIO0M U J1abopaTOpHBIM
o0opynoBaHWEM, a TakKe IMpaBuUjaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB IO MOTYYECHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBIICHUIO
PACTBOPOB C OMPENEIEHHON MACCOBOM JIOJICH PACTBOPEHHOIO BEUIECTBA, TNIAHUPOBATH
Y TPOBOJIUTh XMMHUYECKHE HKCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILIEIOYEN U
KHUCJIOT C MOMOIIbI0 UHANKATOPOB (J1akMyc, peHo(PTanenH, METUIOpaHX U IpyTue).

B coomsemcmeuu ¢ ®OIl OOO «k konyy obyuenus ¢ 9 Knacce npeomemuvle
Pe3VIbmamvl Ompaxcaom cqhopmupo8anHoCmy y Y4aujuxcs YMeHuu:

— pPACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUN SJIEMEHT,
aToOM, MOJIEKYJa, WOH, KaTHUOH, AaHUOH, IIPOCTOE BEIIECTBO, CJIO)KHOE BEILIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas peakuus,
XUMHUYECKasi CBs3b, TEIUIOBOU A((EKT peakiuu, MoJib, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOIUTHI, HEAIEKTPOJIUTHI, SJIECKTPOIUTUUYECKAS] TUCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpPATUMBbIE PEAKIIUH,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH, OKHCJIUTEND, BOCCTAHOBUTETb,
OKHCJICHME W BOCCTAaHOBJICHHE, auIOTponusi, amMpOTEepHOCTh, XHUMHUUYECKas CBS3b
(koBaneHTHAsi, MOHHAsA, METAUIMYECKas), KpPUCTAUIMYECKas peméTka, KOoppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakluuH, MPEeAeabHO JOMyCTHUMAas
koHueHtpanusa [1/IK BemecTsa;

— WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSThH
9TH TIOHATHUSI IPU ONHUCAHUY BEILIECTB U UX MPEBPAIICHUMH;

— HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUs (DOPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

— OMNpENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAICKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIaCCy COeAUMHEHUM 1o ¢dopmysiaM, BUJ XUMHUUYECKON CBs3M (KOBaJE€HTHAs, WOHHAas,
METaJJInYecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsii HOHA MO0 XUMHUYECKOU
dbopmyne, xapakTep cpeabl B BOJAHBIX PACTBOPAX HEOPTaHWYECKHX COCAMHEHUH, THII
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

— packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. MengeneeBa wu
JIEMOHCTPUPOBATH €ro MOHUMAaHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO (HOpMY
[Teppoan4yeckoil CUCTEMBI XMMHYECKUX DJIEMEHTOB: pa3finyarTh MOHSTUS «TJIaBHAs
noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpynma)», manbie U OoJblne
MEPHOJIbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCA B TIEPUOIUIECKON TabmuIle, C
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIO AJIEKTPOHOB U PACIIPECIICHHE UX TI0 AJIEKTPOHHBIM CJIOSIM),
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OOBSACHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJJIEMEHTOB U UX
COEIMHEHUI B MpeJierax MaJlbIX MEePUOI0B U IIaBHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

— KJ1accupUUUpPOBaTh XUMHUYECKHME SJIEMEHThI, HEOpraHMYEeCKHUE BEIIECTBa,
XUMUYECKUE peakiuu (MO YHUCIY M COCTaBY YYaCTBYIOIIUMX B PEAKIMU BEMIECTB, IO
TermoBoMy (G (EeKTy, M0 U3MEHEHHIO CTETICHEH OKUCIICHUS XUMHIECKUX YJIEMEHTOR);

— XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME U crnenupuYecKue XUMUYECKUe
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, IMOJTBEpXkAasi ONMUCAHUE IpPUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

— COCTaBJISITh YPABHEHUS JICKTPOJIUTUUECKON JUCCOLUAIINKI KUCIOT, IIeJI04Yel 1
COJICH, TIOJIHBIE W COKpAIIEHHBIC YpPaBHEHUS PEaKIWid MOHHOTO OOMEHA, ypaBHEHUS
peaKkuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE F€HETUUECKOUN CBSI3M MEXK/y BEIIECCTBAMHU
Pa3IUYHBIX KIJIACCOB;

— pacKpbpIBaThb  CYIIHOCTb  OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEAKLIHM
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PEaKIIUiA;

— TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPAILECHUN B PA3TUYHBIX YCIOBUSX;

— BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MAacChl BELIECTB,
MAaCCOBYIO JIOJII0 XMMHUYECKOTO AJIEMEHTa Mo (opMyJie COCAMHEHHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKIuu;

— coOJo1aTh TMpaBWia TMOJb30BAHUS XUMHUYECKOW MOCYI0N U J1ab0paTOpPHBIM
o0opyJIoBaHUEM, a TaKXKe MpaBuiia OOpaIeHUsi C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO U
COOMPAHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIIEKUCIIOro ras3a);

— TIPOBOJUTH PEAKIMU, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB pPa3UYHBIX
BEILIECTB: PACMO3HABAThH OIBITHBIM IMYTEM XJIOpPUI-, OpOMUI-, HMOAUI-, KapOoHAaT-,
docdar-, cwnmmkar-, cyiabdar-, TUIPOKCUA-UOHBI, KATHOHHI AMMOHHS W HOHBI
U3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX pPACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

— IPUMEHATh OCHOBHBIC ONEpaIliyd MBICIUTEIBHON NESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0OIIEHHE, CUCTEMaTU3allll0, BBISBIICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3CH — IJI1 W3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIC METO/IbI MIO3HAHMS — HAOII0CHUE, U3MEPEHUE, MOJICTUPOBAHNUE,
AKCIEPUMEHT (PEabHbI U MBICIICHHBIN ).
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TemMaTnuyeckoe IJIAHMPOBaAHKE
€ YKa3aHHEM KOJIHYeCTBA aKaIeMUYeCKUX YaCOB,
OTBOJAUMBIX HA OCBOCHHE KAK/10il TeMbl Y4e0HOI0 NpeaMeTa H BO3MOKHOCTD
HCI0JIb30BAHMS 110 ITOM TeMe JJIEKTPOHHBIX (HH(POBbBIX) 00pa30BaATEJIbHBIX
pecypcoB, B TOM YHCJIe ¢ y4eTOM padoueii MporpaMMbl BOCIUTAHUA*

8 kiace

DJIEeKTPOHHbIE
Ne Koua-Bo (undposbie)

Tema ypoka DJIeMeHTBbI COAepPKAHUS
n/n 9aCOB o0pa3oBaTe/ibHbIE

pecypchl

Pasznen I.HepBOHa‘laﬂbeIe XUMHNYCCKHUEC ITOHATHSA

[Ipenmer xumuu. Posb xumuu B
KU3HH 4YeJoBeKa. XHMHUS B
cucteme Hayk. Terna u BellecTBa.
®u3nyecKue CBOMCTBA BELIECTB.
ArperatHoe COCTOSIHUE BEIIIECTB.
[lonaTue o MeToax MO3HAHUS B
XUMHH.
XUMUYECKUN IKCIIEPUMEHT:
Jlemoncmpayuu: 3HAKOMCTBO C
XUMHYECKON MOCYI0M, c
XuMUs — BaKHas MpaBUJIaMU paboThI B
o0acTh nabopatropud W [pUEMaMH
€CTECTBO3HAHHUS U oOpamenuss ¢ JadoparopubiM | https://resh.edu.ru/sub
NPaKTHYECKON obopynoBanuem.  ®Dusnueckue | ject/lesson/2914/start/
JESITENIbHOCTH CBOMCTBa 00pa3ios
YeroBeKa HEOPTaHMYECKUX  BEUIECTB  —
METaJJIOB u HEMETaJJIOB.
CnocoObl  paszeneHus cmeceit
(unpTpoBaHMe, BHIIApUBAHHE,
JCTUILISIIIHS,
xpomarorpadus).JlabopamopHul
e onvimbi: VI3yueHne u onvcaHue
¢u3nYecKux CBOWCTB 00pa3loB
HEOPTaHUYECKUX BEIIIECTB.
N3yuenune crnocoboB pa3ieneHus
cMmecei (C MOMOIIbIO MarHuTa)

11

Yucrtele BemiecTBAa U CMECH.
CriocoObl  pa3neneHus CcMmecei.
PaznuuaTth 4McThIE BellecTBa U
cMecH; OJTHOPOJTHBIE "
Bemiecta u HEOJTHOPOHbIE CMeEcCH.
1.2 XUMHUYECKHE 6 [IpoBoauThH XUMHYECKUN
peakuuu HKCHEPUMEHT TpH PpazJesieHUH
cMeceil (Ha mpuMepe OYUCTKHU
MIOBApEHHOM COJN).

ATOMBI u MOJIEKYJIBI.
XUMHUECKUE JJIEMEHTHI.

https://m.edsoo.ru/7f4
1837c
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CuMBOIIBI XUMHUYECKHX
31eMeHTOB. IIpocThie U cioxHbIE

BEIIECTBA. ATOMHO-
MOJICKYJIIPHOE yUEHHE.
Xumuaeckas dbopmyia.
BanentHocTth aTOMOB

XUMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTB.
OTtHocuTenbHAs aTOMHas Macca.
OtHocuTenbHAs ~ MOJEKYJspHAast

Macca. MaccoBas JOJIA
XHUMHUYCCKOI'o 9JICMCHTA B
COCIUHCHUMN.

Ousnyeckue M XUMHUYECKHE
SIBJICHUSI. XUMHYECKAsl peaKuus
U ee MPHU3HAKH.

Jemoncmpayuu: duznueckue
CBOIiCcTBa o0pa31oB
HEOPraHUYECKHX  BEHIECTB  —
METaJUIOB U HEMETAJLJIOB.
Habmonenue dusnvecknx
(nnaBneHUe BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE,
KHUIICHUE U KOHJICHCAIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYH,
MIPOKAaJIMBaHUE MEJHOMN
IIPOBOJIOKH, B3aUMOJICHCTBUE
COIbl WIM Mela C COJSHOM
KHCJIOTON) SIBJIEHUH.
Jlabopamopnvie OnbIMbI.
Onucanue (U3NYECKUX CBOWCTB
o0pa3uoB HEOPraHUYeCKHUX
BEUIECTB  —  METAJIOB U
HEMETAJUIOB. Hab6monenue
¢u3nueckux (IUIaBI€HUE BOCKA,
TasHUE JbJa) M XUMHUYECKHUX
(ropeHue cBe4M, MPOKAIWBAHUE
MEIHON TPOBOJIOKH) SIBJICHUH.
Habmtonenue u oInucaHue
MIPU3HAKOB MIPOTEKaHUs
XUMUYECKUX PEAKIUN Ppa3sHBIX
THUIIOB.

Buvruucnenus: OTHOCHUTENIbHOI
MOJIEKYJIIPHON MAaccChl BEIECTB;
MAacCOBOHM JOJIH XUMHYECKOTO
3J€MEHTa 1o dbopmyre
COEJTMHEHUSI.

Paszgea 2. [lepuoaguueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemenTon /1. U.
MenpeneeBa. CtpoeHue aToM0oB. XUMHUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
21 [Teproamaeckmii [TepBroie nomnbiTke | https://m.edsoo.ru/7f4
' 3aKOH U KiIaccu(UKAMU ~ XUMHYECKUX 1837c
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[Tepuonuueckas
cHCTEeMa
XAMHUYECKHUX
anemenTtoB /l. U.
Menneneena.
CrpoeHue atoma

aneMeHToB. [loHsTHe O rpymnmax
CXOOHBIX 2JIECMECHTOB (H_IGJIO‘-IHI:IC
U I1EJI0YHO3EMEeNIbHbIE METaJlIbI,
TaJIOI'CHBI, HHCPTHELIC I‘aSLI).
DneMeHThI, KOTOpble 00pa3yroT

aM(pOTepHBIC OKCH/JIBI "
THIPOKCH/IBI.

ITepnonnueckuit 3aKOH.
[Mepuoanveckas crcremMa

XUMUYECKUX sieMeHToB /JI.1.
Menneneena.
Koporkonepuoanas 51
JUTMHHOTICPUOTHAS dhopmbl
[Tepuonnueckon CUCTEMBI
XUMUYECKUX osneMmeHnToB JI.1.
Meneneesa. Ilepnonbr 51
rpynnbl.  Du3nYecKuil  CMBICT
MOPSIAKOBOTO HOMEpa, HOMEPOB
MepUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenue  aromoB.  CocraB
aTOMHBIX Aanep. H3otomsl.
DNEKTPOHBI. Crpoenue
ANEKTPOHHBIX 000JO0YEK aTOMOB
MEePBBIX 20 XUMHYECKUX
3JIEMEHTOB [Iepnonnueckoi

cuctembel JI.MI. Menzaeneena.
XapakTepucTuka XHUMHUYECKOTO
9JIEMEHTA II0 €r0o MOJOKCHUIO B
[Iepnonnueckoit cucreme JI.M.
Menpneneena.

3aKOHOMEPHOCTH U3MEHEHUS
paguyca aTOMOB XHUMHUYECKHX
DJICMEHTOB, METAJIINYECKUX U
HEMETANIMYCCKUX CBOWUCTB IIO
TpYyIIIaM U TIePUOJIaM.

3HaueHue [Tepuoanueckoro
3aKOHA u [Iepnonnueckoi
CHUCTEMBI XUMHYECKHUX

3JIEMEHTOB JUISl Pa3BUTHS HAYKH
u npaktuku. .M. Mennenees —
Y4EHBINA U IPAKJAHUH.
Xumuyeckuil oxcnepumenm.
Jlemoncmpayuu:
BzaumopeiicTBue TUIPOKCHIA
MHKAa C PacTBOPaMH KHCJIOT M

LIEJI0Y€eN. MopenupoBanue
CTPOEHUS MOJIEKYII IIPU ITOMOIIU
PHUCYHKOB, MOJIENEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX
dbopmy. Tabmuna
«ITepuognueckas cucrema

XUMHYECKUX diaemenTos J[.I.

26




MenneneeBa». JlabopamopHvle

2.2

XuMuyecKkas CBSI3b.
OKHUCIIMTENIHLHO-
BOCCTaHOBUTEIbHEIE
peakuuu

OnbIMmul O3HaKOMIICHUE c
obOpasmamu METAJII0B H
HEMETAILJIOB

XumMmuyeckas CBSI3b.
KoBanentnass  (momsipHas u
HETIOJIsIpHAs ) CBSI3b.

DNeKTPOOTPULIATETLHOCTh
XUMHUYECKHX 3J1eMeHTOB. MoHHas
CBSI3b.

Crenenb OKHCJICHUSI.
OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE  PEAKIIHH.
[Ipoueccsl OKHCJICHUS u
BOocCTaHOBJEeHHS. OKHUCIUTENH U
BOCCTAHOBUTENHU.  XumuuecKkui
9KCNEepUMEeHNM: U3y4eHUE
00pa3IoB BEIECTB METANIOB M
HEMETAIJIOB,  B3aWMOJICHCTBUE
THJIPOKCH/IA [IUHKA C
pacTBOpamMH KHUCIIOT U IIENOYEH,
MIPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOLINX MPUMEPBI
OKHUCJIUTEITHHO-
BOCCTAaHOBUTENBHBIX  peaKUui
(ropeHue, peakiuu pasIoKEeHHS,
COCTMHCHHUS ).

Xumuueckuil 5Kcnepumenm:
Lemoncmpayuu: OnpIThI,
WJUTFOCTPUPYIOIIHE TIPUMEPBI
OKHUCIIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX  peaKIuid
(ropenue, peakiuu pas3ioKeHUs,
COEJTMHEHUS)

https://m.edsoo.ru/7f4

1837c

Pa3nes 3. BaxkHelilmme npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

3.1

Boznyx. Kucnopoz.
[Tonsitue 06
OKCHJIaX.

Bo3nyx — cmech razos. CocraB
Bo3ayxa. Kucinopon — anemeHt n
npocroe BemniectBo. Haxoxenune
KHCIIOpOJia B IIPUPOJE,
¢uznueckue U XUMHUYECKHUE
CBOWCTBa (peaKkUMHU TOPEHUs).
OKcHUIEL. [Ipumenenue
kucaopoaa. CriocoObl mosyyeHus
KHCIIopoa B Jabopatopuu H
poMblIeHHocTH.  Kpyrosopor
Kuciaopojga B npupoae. O30H —
JJIOTPOIHAS MOUpHUKAIHS
KHCIIOpO/Ia.

TennoBoit 3¢dexT xumuueckon
peakuuu, TEPMOXUMHUYECKHE
ypaBHEHHS, 9K30U
SHAOTEPMHUUYECKHE peaxiuu.

https://m.edsoo.ru/7f4

1837c
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TonnmBo: yrojib MW  METaH.
3arpsi3HEHUE BO3/lyXa, YCHIICHHE

MMapHUKOBOTO s dexra,
pa3pylieHre 030HOBOIO CIOSI.

Xumuueckuti 9KCHepUMeHM.
Jemoncmpayuu: KadyecTBEHHOE
orpezesneHue coJiepKaHus
KHUCJIOpO/ia B BO3JIyX€
[Tonyuenue, coOupanue,
pacro3HaBaHUE W HU3y4YCHHUE
CBOMCTB KHCIIOpO/Ia.

HaOmronenne  B3auMOAEUCTBUSA
BEIIECTB C  KHCIOPOJOM M
YCJAOBHS ~ BO3HUKHOBCHHS W

MpeKpaIIeHus TOpCHUs
(moxkapa).
Jlabopamopnbiii onvim:

OsznakomnieHne ¢  oOpa3mamu
OKCHJIOB W  ONHCaHUEe  UuX
CBOMCTB.

Ilpakmuueckas paboma: Ne 1

[Tonyuenue u cobupanue
KHCJIOPO/Ia, U3y4eHUE ero
CBOMCTB.

Buruucnenus: MOJICKYJISIPHOM

Macchbl KHCIOpPOJa U O30HA Ha
OCHOBAaHMM  aTOMHOW  MaccChl
XUMHUYECKOTO 3JIEMEHTA;
KOJIMYECTBA, MACCHI BEILIECTBA 110
YpaBHEHUSM XUMHUYECKHX
peakuuii. KosmuecTBo BemiecTsa.
Mouns. MounstpHas Mmacca.
BzanmocBs3n KOJINYECTRA,
MacChl M 4YHUCIAa CTPYKTYPHBIX
eauHul BemecTBa. Pacuérel 1o
dbopmynam XUMHYECKHX
coeMHEHNI. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XHMHUYECKHE

YpaBHEHUS. Knaccudukanms
XUMHYECKHX peaxiuit
(coenuueHus, pa3oXKeHHUs,

3aMeleHus, 0OMeHa).
Buviuucnenus: MonsIpHOM Macchl,
Macchl  BEIIECTB, MAacChl U
KOJIMYECTBA BEIIECTBA;

3.2

Bonopona. [Tonstue
0 KHCIJIOTaxX M COJISIX

Bopmopon — snemeHT M mpocrtoe
BEIIECTBO. Haxoxnenue
BOJIOpO/Ia B pUpoe,
(1)I/I3I/I'-IGCKI/Ie n XUMHNYECKHUEC
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI
MOJTyYCHUSI.

MousipHbIit 00bEM ra3os.

https://m.edsoo.ru/7f4

1837c
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Pacuérer 1o XUMHUYCCKUM

YpaBHEHUSIM.

Xumuueckutl sxcnepumenm:
Jlemoncmpayuu: [Tonyuenue,
coOupaHue U pacro3HaBaHUE
BOZOPOJA.

Jlabopamopnbiii onvim.
B3anmopeincrteue  Kucinor ¢
MeTaJlJIlaMu. [IpakTuueckas

pabora: Ne 2. IlomyueHue u
cobupaHnue BOAOPOJA, M3YYCHHE
€ro CBOMCTB.

Buruucnenus: 00BEéMa,
KOJIMYECTBA BEIIECTBA rasza II0
€ro  HW3BECTHOMY KOJHUYECTBY
BelecTBa WM 00BEMY; 00BEMOB
ra3oB 0 YPaBHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH T'a30B

3.3

Bopna. PactBopsl.
[Tousatue 00
OCHOBAHMUAX.

®u3nYeCcKue CBOWCTBA  BOJBI.
Bona Kak PacTBOPUTEIIb.
PactBopsI. PactBopsI.
HacepiieHHbple 1 HEHACHIIICHHbBIE
PacCTBOPEL. PactBopuMocCTh
BEILIECTB B BojJe. MaccoBast 107s
BEIllECTBA B pactBope.
XHUMHYECKHE CBOMCTBA BOJBIL.
Ponps pactBOpOB B mpupoac U B
XKU3HM 4enoBeka. Kpyrosopor
BOABl B TpUpPOJE. 3arpsi3HEHUE
NpupoaHbIX BoA. Oxpana wu
OUYHCTKA MPUPOTHBIX BOJI.
OcnoBanus. Kucnotel. Conu.

https://m.edsoo.ru/7f4
1837c

3.4

OCHOBHEBIE KJIACCEI
HEOPTraHUYECKHUX
COETMHEHNH

19

Knaccudukanus
HEOPraHUYECKUX  COEOUHEHUH.
OKcHUabL. Knaccudukamms
OKCH/JIOB: cosieoOpa3zyromue
(ocHOBHBIE, KHUCJIOTHBIE,
am(oTepHBbIE) "
Hecoyieo0pa3yromue.
Homenkiarypa OKCHJIOB.
dusznyeckue W XUMHYECKHE
cBoiictBa OKcuaoB. llomyuenue
OKCH/IOB.

OcHoBaHU4. Knaccudukanus
OCHOBaHMI: mETOUH u
HEpacTBOPUMBIE OCHOBaHWUSI.
Howmenxkmnarypa OCHOBAHMH.
dusznueckue M XUMHYECKHE
CBOICTBA OCHOBAHUH.
ITonyyenue ocHOBaHUM.

Kucnors. Krnaccudukanus

https://m.edsoo.ru/7f4

1837c
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KkuciaoT. HomeHknaTypa KHCIIOT.
duznueckue U XUMHYSCKHE
CBOMCTBA KUCIIOT. Pan
aKkTMBHOCTH  MeTamiop  H.H.
bekerona. [lonyueHnne Kucior.
Comu. HomeHnknatypa couieid.
dusznyeckue ©W  XUMHYCCKHE
ceorictea cosedd. llosyduenue
coJIeii.

['eHernueckas CBsA3b  MEXKIY
KJlacCaMH HEOPraHUYECKUX
COCIUHCHHH.

Xumuueckutl sxcnepumenm:
Jlabopamopnvie Oonvlmbl
Onpenenenue pacTBOPOB KUCIOT
U  IeIoYer ¢ IOMOIIBIO

WHJIUKATOPOB. N3yuenue
B3aHUMOJICHCTBHS KHCJIOT C
MeTaJIaMH, peakuuin
HEeUTpaJIU3aluH.

B3aumopeiicteue pacTtBopa
CEpHOM KHCIOTBI C OKCHIOM
MeIu (I1). [Tonyuyenue
HEPaCTBOPUMBIX OCHOBaHUM.

BelTecHeHne oxHOrO Meraiia
JIPYTUM U3 pacTBOpa COJIH.

Ilpakmuuecrkas paboma Ne 3
«XUMHUYECKHE CBOICTBa
KHCIIOT», TpaKTHueckas padora
Ne 4 «Xumnueckue cBoiicTBa
OCHOBaHUI», MIPaKTHYECKAst
pabora  Ne5 «XUMHYECKHE
CBOMCTBA COJIEW», ITPAKTUYECKAsI
pabora Ne 6 «AmdortepHble
TUIPOKCHUBLY, MpaKTH4ecKast
pabora Ne 7 «OxucCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKITUI.
Boviuucnenus: 10 ypaBHEHUSAM

XUMHYECKON peakuuu:
KOJIMYeCTBa BeIIECTBa, 00BEMA,
Macchl o M3BECTHOMY

KOJIMYECTBY BeIIeCTBa, O0BEMY,
Macce peareHTOB WA TIPOTYKTOB
peakimn

Hroro:

68
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9 kJacc

n/n

Tema ypoka

Koa-Bo
4acoB

DJIeMeHTHI COJlep:KaAHMS

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Pa

3aeJ1 l.BeHIeCTBO H XUHMHUYCCKHUEC PCAKIHH

11

[ToBTOpEeHue n

yri1yOJaeHue 3HaHUH
OCHOBHBIX Pa3/IeoB

Kypca 8 kiacca

[Tepuonuueckuii 3aKO0H.
[Iepnonnueckas cucrema
XUMUYECKHX odneMmeHnToB JI.1.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
MEPBBIX TPEX IMEPUOIOB, KU,
KaJIbIIUSI M WX COCJUHEHUU B
COOTBETCTBHUM C TIOJIOKEHUEM
anemeHToB B llepuomnueckon
CUCTEME U  CTPOCHHEM  HUX
aTOMOB.

Ctpoenue  BemiecTBa:  BHJBI
XUMHUYECKON CBS3H. Tumnst
KPUCTAITTNYECKUX PEETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA
OT THNA  KPUCTAUIMYECKOH
pemEéTKU W BHUJA XUMHUYECKOH
CBSI3H.

Knaccudukanms u
HOMEHKJIaTypa HEOPTraHUYEeCKHX
BEIIECTB. XUMHUUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIIUXCSA K
pa3IUYHBIM KJIaccam
HEOPraHUYECKUX  COEIUHEHUH,
TeHeTHUYeCKas CBSI3b
HEOPraHUYECKUX BEIIECTB.
Xumuueckuu 9KCHEepUMeHn.
Jlemoncmpauuu: 03HAKOMIICHHE
C MOJETSIMU KPUCTAITMYECKUX
pemeToK HEOPraHUYECKHX
BEIIECTB —  METAJIOB |
HeMeTaioB (rpaduTa U anmasa),
CIIOKHBIX ~ BEIIECTB  (xJopuja
HATpPHUSI)

https://m.edsoo.ru/7f4

1a636

1.2

OcHoBHBIC
3aKOHOMEPHOCTH
XAMHYECKHUX
peakuuii

Kimaccudpukamuss ~ XuMHUYECKHUX
peakuuii o pa3IUYHBIM
npu3HakaM (TI0 YHCIy U COCTaBy
y4acTBYIOUIMX B pEaKIUU
BEIIIECTB, o TEIUIOBOMY
s dexry, 1o HU3MEHEHHUIO
cTeneHen OKHCIIEHUS
XUMHUYECKHX  DJIEMEHTOB, IO
o0paTUMOCTH, 1O  Y4YacTHIO
KaTajan3aTopa). JK30- 1

https://m.edsoo.ru/7f4

12636
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SHAOTEPMHUYECKUE peaxuuu,
TEPMOXHMHUYECKHUE YPAaBHEHUSI.

[Tonsitue 0 CKOPOCTH
XUMUYECKOM peakuuu. IlonsTue
00 00paTUMBIX M HEOOPATHUMBIX
XUMHYECKHUX peakuusix. [lonsrue
O TOMOTEHHBIX M TI'eTepOTeHHBIX
peakuusx. [lonstue o xaraimse.

Ilonstue 0 XUMHYECKOM
paBHOBECHH. ®DakTopsl,
BIIUSIOIME Ha CKOPOCTh
XUMHYECKOU peakuuu "
IIOJIO’KEHHE XUMHYECKOTO
paBHOBECHSI.

OkucIuTenpHO-
BOCCTAHOBUTENIbHBIE  PEAKILIUH,
JIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHOM  pPEaKLUU.
CocraBnenune YpaBHEHUN
OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLHUHA C
HCII0JIb30BAHUEM MeToj1a

JIEKTPOHHOTO OajaHca.
Xumuueckuii sKcnepumenm:
Jlabopamopnuvie onvimot.
UCCIICIOBAHKE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOW pEaKLuu
OT  BO3ACUCTBUSA  Pa3IUYHBIX
(akTOpoB. Buruucnenusa:
KOJINYECTBA BEILECTBA, 00bEMA U
Macchl peareHToB WIH
MPOAYKTOB 1O  ypaBHEHUSIM
XUMHYECKHUX PEAKINH

1.3

DIIEKTPOIUTHYECKAS
JIUCCOIUAIIUS.
XUMUYECKUE
peakuuu B
pacTBopax

10

Teopus 3JIEKTPOIUTUYECKON
JUCCOIMAIMU. OJEKTPOJIUTHl U
HEQJIEKTPOJIUTHI. Katunownsl,
AQHHUOHBI. Mexanuzm
JIUCCOIAAIUN BEIIECTB c
pa3InYHBIMU BUJAMH
XUMHAYECKOH cBs3u. CTerneHb
JIUCCOIUAIINH. CunpHblE U
cia0ble JIEKTPOTUTHI.

Peakniun ~ woHHOro  OOMeHa.
VYcnoBuss TpOTEKaHUs peakuuin
HOHHOTO OOMEHa, TIOJIHBIE U
COKpalIEHHbIE HOHHBIE
ypaBHeHus peakuuil. CBolicTBa
KHCJIOT, OCHOBaHHMII M COJIeli B

CBETE IIPEACTaBICHUI 00
JIEKTPOJIUTUYECKON
mucconuanuu.  KauecTBeHHBIE

https://m.edsoo.ru/7f4
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peaknuu Ha WOHBL. [loHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuti 9KCHEepUMEHM.!
Jemoncmpayuu: VccnenoBaHue
3JICKTPONPOBOIHOCTH PACTBOPOB

BELIECTB, nporecca
JUCCOLMALUMN KUCIIOT, IIeIo4en
u coJeit (BO3MOXKHO
HCIOJIb30BAHUE

BUJIEOMATEPHUAIIOB). OnbIThI,

WUTIOCTPUPYIOIIHE MPU3HAKU
MIPOTEKAaHUs PEAKUUNA HMOHHOIO
obmena (oOpa3oBaHWE OCajKa,
BBIJICTICHUE Tra3a, o0pa3oBaHUE

BOJIbI). Pacno3naBanue
HEOPraHWYECKUX  BEIIECTB  C
MIOMOIIBIO KaueCTBEHHBIX
peaKuuii Ha HOHBI.

JlabopamopHnuiil onvim:
N3yuenue MIPU3HAKOB
MPOTEKaHUs PEAKLUU HOHHOIO
oOMeHa B pacTBopax

ANEKTPOIUTOB (C 0Opa3oBaHUEM
ocajJika,  BBIICJICHHEM  Ta3a,
o0pa3oBaHUEM BO/IbI).
Ilpakmuueckass paboma Ne 1.
Pemrenne  sKkcnepUMEHTATbHBIX
3a7a4 10 TeMe.

Bviuucnenusi: 1O ypaBHEHHSIM
XUMHAYECKHX PEaKIUi

Pa3znen 2.Hemeraniabl M X COeTHHEHUA

Obmas XapaKTepUCTUKa
raJIOTeHOB. OcobenHoctu
CTPOCHHUSI aTOMOB, XapaKTEpHBIC
creneHu okucienusa. CtpoeHue u
(u3nueckue CBOWCTBA MPOCTHIX

BEIIECTB - rajoreHoB.

XuUMUUYeCcKue CBOMCTBaA Ha

npumMepe xJjiopa

OO6mas (B3auMoJIeliCTBHE C MeETaJlIaMH,

XapaKTEePUCTHKA HEMeTalllIaMu, eI049amu). https://m.eds00.ru/7f4
XUMHYECKAX 5 XITI0pOBOAOPOI. CoistHasg * 1.a636 *

sneMeHTOB VIIA- KHCJI0Ta, XUMHUYECKHE CBOMCTBA, -

rpynibl. [anoreHsr MOJTy4ICHHE, MpUMEHEHHE.

Jencrteue XJiopa u

XJIOPOBOJIOPO/Ia HA OpraHu3M
yenoBeka. BaxkHenmme Xiuopuabl
U UX HAXOXEHUE B MPUPOJIE.

Xumuueckuti 9KCnepuMeHm:
Jlemoncmpayuu: OIBITHI,
oTpaxawiue (uU3NYecCKue U
XUMHUYECKHUE CBOMCTBa
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TajJoreHoB W HX COEIUHEHUM
(BO3MOXKHO HCTIOJIb30BaHHE
BHJICOMATEPHAIIOB).
Osznakomnenne ¢  oOpasmamu
XJIOPUAOB (TAJIOTCHUIOB).

Jlabopamopnuiil onvim:
N3ydyeHnue  CBOWMCTB  COJISTHOM
KHUCIIOTBIL. IIpoBenenue

KaueCTBEHHBIX  peakuuid  Ha
XJIOPUA-UOHBI.

Ilpakmuueckass paboma Ne 2.
[TonydyeHue CONSHOM KHCIOTBHI,
HU3y4YECHHUE €€ CBOMCTB.
Buvluucnenus: 1o ypaBHEHUSIM
XUMHUYECKUX  peakuui, eclu
OIMH W3 pEareHTOB JaH B
n30bITKE

2.2

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

Obmas XapaKTepUCTUKA
3JIEMEHTOB VIA-rpynsl.
Oco0eHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTEIICHU
OKHUCJICHUS. Crpoenue U

(u3nuecKkue CBOMCTBAa MPOCTHIX
BEIIECTB — KHUCIOPOJa U CEpHI.
AmnotponHele  MoaudUKaLUU
KHMCJIOPOJIa U cepbl. XUMHUYECKHE
cBoiictBa ceprl. CepoBOJOpOL,
CTpOEHUE, dusnueckue u
XUMHYeckre cBoicTBa. OKCHIIBI
cepsl KaK NpeACTaBUTENN
KHUCIOTHBIX ~ OKcuioB. CepHas
KHUCJIOTA, busnueckue 51
XUMUYECKHE CBOMCTBa (0Omue
KaKk  TpeACTaBUTENs  Kiacca
KHCIOT U  crneuuduyeckue).
XUMHUECKUE PEeaKINH, JIeKalIue
B OCHOBE  IPOMBIIIJICHHOTO
cnocoba MONYy4YeHHsS  CepHOU
KUCIOTHL. [IpuMeHeHue cepHoU
KHUCJIOTBI. Conn CEepHOM
KHCJIOTBI, KAUECTBEHHAS PEaKIIHsI
Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COCIUHEHUW B
pUpoJIe. XUMHUYECKOE
3arpsi3HEHUE OKpY’KaroIeu
CpeAbl  COEAMHEHUSIMH  CEphbl
(KUCITOTHBIE JIOXK/IH, 3aTPsI3HEHHE
BO3yXa U BOJOEMOB), CHOCOOBI
€ro MpeIoTBpaIICHUS.

Xumuueckuu 9KCNepUMeHm:
Jemoncmpayun: O3HaKOMIICHHE
c obOpasuamu ceppl Hu €

https://m.edsoo.ru/7f4
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COEINHEHUAMA (BO3MOXKHO
HCIIOJBb30BAHUC

BHJICOMATEPHAIIOB).
HaGmonenue nporecca
00yTIIMBaHUS caxapa o1

JEUCTBUEM KOHUEHTPUPOBAHHOU
CEpPHOM KHUCIIOTHI.
Jlabopamopnuvie OnvImul.
N3yueHne XMMHUYECKUX CBOMCTB
pa30aBIeHHON CEpHON KUCIOTHI.
[IpoBenenue Ka4yeCTBEHHOU
peaknuu Ha Cyiabpar-uoH U
HaOno/leHne  mpu3Haka €
MPOTEKAHUS

Ilpakmuueckass paboma Ne 3.
Pemenne  sxcnepuMeHTaIbHBIX
3a/1a4 1o TeMe.

2.3

Ob6mas
XapaKTepUCTHKA
XUMHAYECKUX
2J1eMEHTOB VA-
rpynmnsl. A3oT,
dbochop n ux
COEIMHEHUS

Obmas XapaKTepUCTUKA
3JIEMEHTOB VA-rpynnst.
Oco0eHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIe CTEIEHU
OKHCJICHHS. A3zor,

pacnpocTpaHeHHE B MPUPOJE,
¢busnyueckue W XUMHYCCKUE
cBoiictBa. KpyroBopor azora B

IIPUPOLE. AMMHaK, ero
¢usznyeckue U XMMHYECKHE
CBOMCTBA, IOJIy4eHHUE u

npuMmeHenne. Comu aMMOHHS, UX
¢dusnyeckne W XUMHYECKUE
CBOICTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha HOHBI
aMMOHMS. A30THasi KHUCJIOTa, €€
noyiyueHue,  (Qu3MuYecKue U
XUMUYECKHE CBOWMCTBa (0Omue
KaKk  TpeACTaBHTENs  Kjacca
KHUCJIOT U  CHeIUupUYECKUe).
Hcnonb3oBaHue HUTPATOB U
cojed aMMOHHUSI B KadecTBe

MMHEPaAIbHBIX yI1oOpeHuit.
XUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karoleu cpeasl
COEMHEHUSIMU aszora

(KUCIIOTHBIC JIOX/IU, 3arpsI3HEHHE
BO3/IyXa, TMOYBBI M BOJOEMOB).
docdop, AJJIOTPOIHBIE
MoaubUKaIu dbocdopa,
¢usnyeckue W XUMHYECKHE
cBoiictBa. Oxcun gocdopa (V) u

¢bochopnas KHCIIOTA,
(bHSI/IquKI/Ie n XUMHNYECKHUEC
CBOWCTBA, NOJTy4eHHE.

https://m.edsoo.ru/7f4
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HcnonwszoBanne ¢ocdatoB B

KauecTBe MUHEPATBHBIX
yIOOpEHHIA.
Xumuueckutl IKCHEePUMEHM!

Jlemoncmpaynn: O3HAKOMJICHUE
C (Qu3MYECKUMH  CBOHCTBAMU

a3oTa, dbocdopa u ux
COEMHEHHI (BO3MOXKHO
HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
O3zHakomyieHne C  oOpa3uamu
a30THBIX u ¢bochopubIx
yIOOpEHHIA. [Tonyuenwue,

coOupaHue, pacro3HaBaHUE U
M3y4YeHHE CBOWMCTB aMMHakKa.
B3aumopeiicteue
KOHIIEHTPUPOBAHHOM  a30THOM
KHCJIOTBI C MeAbio (BO3MOXKHO
HCIOJIb30BaHUE
BUJICOMATEPHAIIOB).
Jlabopamopnvie ONnbIMbI:
[IpoBenenue KauyeCTBEHHBIX
peakuuii Ha HMOH aMMOHHUS U
dbocdar-noH, u W3y4eHUe
MPU3HAKOB UX MPOTEKAHUS.
Ilpakmuueckas paboma No 4.
[lonyyenune amMmmaka, U3ydeHUeE
€ro CBOMCTB.

Buvluucnenus: mo  ypaBHEHMSIM
XUMHYECKHUX PEaKIIHid

2.4

Obmas
XapaKTEPUCTUKA
XUMHUYECKUX
3nemeHToB [VA-
IPYIIBL. YTIEPOa U
KPEMHH, U UX
COCIMHECHUSA

OOmas XapaKTEPUCTHKA
JJIEMEHTOB IVA-rpynmsr.
Oco0eHHOCTH CTPOCHHSI aTOMOB,
XapakTepHBIE CTEIIEHU
OKMCIICHHUA. Yraepon,

QUIOTPONHbIE  MOJIU(UKAIH,
pacrpocTpaHeHHe B TPHUPOJIE,
¢usznyeckue U XMMHYECKHE
CBOIiCTBa. Ancopbuus.
Kpyrosopot yriepona B
npupoge. OKCUabI yriepoaa, ux
¢usznyeckue W XMMUYECKHE
CBOMCTBA, JCHCTBHE HA JKUBBIC

OpTraHU3MBI, MI0JIy4YEHUE u
IIPUMEHEHHUE. DKOJIOTHYECKHUE
npooIeMBl, CBSA3aHHBIC c
OKCHJIOM yraeposa (Iv),
TUIOTE3a r7100aIbHOTO
IIOTCIIVICHU A KJImMara,

NapHUKOBBINA 3¢ eKT. YroabHas
KACIOTa W €€ COoadh, HuX
¢usznyeckue U XMMHYECKHE

https://m.edsoo.ru/7f4
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CBOIICTBA, MOJTy4YEeHHUE u
IIPUMEHEHUE. KauecTBenHnas
peakiuss Ha  KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B
OBITY, MEIULIMHE,
MPOMBIIIICHHOCTH M CEIBCKOM
XO035HCTBE.

[lepBoHauanbHble MOHATHA 00
OpPraHUYECKUX BEILIECTBAaX Kak O
COEMHEHUSX yriepoaa (MerTaH,
9TaH, TUJIEH, alleTUIIEH, 3TaHOJ,
[JIMLEPUH, YKCYCHasi KHUCIIOTA).

[Tpupoaubie WUCTOYHUKH
YIII€BOJIOPOIOB (yromp,
MIPUPOTHBII ras, He(Th),

HNPOAYKTHl ~ MX  HepepaboTKu
(ObeH3uH), UX poiab B OBITY U
npoMbIIUIeHHOCTH. [loHsITHE O
OMOJIOTrMYECKH BAYKHBIX
BElIECTBAaX: JKUpax, Oenkax,
YIJIEBOAAX — M UX POJIM B KHU3HU
YeloBeKa. MatepuanbHoe
€IMHCTBO  OpPraHUYECKUX U
HEOPraHMYECKUX COSAUHEHUN.

Kpemunii, ero ¢usnyeckne wu

XHUMHYECKHUE CBOICTBA,
IIOJIYYCHHE n IMPUMCHCHUC.
Coenunenus KPEMHHS B
MIPUPOJE. O6mue

NpeACTaBIeHUs 00  OKcuie
kpemHuss (IV) um xpemnHueBoit
KHCJIOTE. Cunukarsl, ux
HCIIOJIb30BAaHUE B OBITY,
MEIULUHE, TMPOMBIIUIEHHOCTH.
Baxneiimne CTPOUTEIBHBIE
MaTepHalbl: KepaMHuKa, CTEKJIO,
LIEMEHT, O€ETOH, JKeJIe300€TOH.
ITpo6nemsl 6e301macHoro
HCIIOJIb30BAHUS  CTPOUTENBHBIX
MaTepuaioB B IOBCEAHEBHOM
KHU3HH.

Xumuueckuu 9KCNepUMeHm:
Jlemoncmpayuu: Monenun
KPUCTAJUTMYECKUX pemeToK

anmasza, rpadwuta, QyiepeHa.
O3HakomJIeHHME C  TIPOLIECCOM

aacopOuuu pPacTBOPEHHBIX
BEILIECTB aKTUBHPOBAHHBIM
YIIIEM 51 YCTPOHCTBOM
nporuBoraza. O3HakomiIeHHE C
MPOAYKIIUEH CUJIMKATHOMN
ITPOMBIIITIEHHOCTH
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MPOMBIIIICHHOCTB). Monenu
MOJIEKY OpraHHYeCKUX
BEIIIECTB.

Jlabopamopnuiii onvim.
[onyyenue, cobupanue,

pacro3HaBaHME€ W H3YYCHHE
CBOMCTB  YIVIGKMCJIOIO  rasa.
[TpoBenenne Ka4eCTBEHHBIX
peaknmii  Ha  KapOoHaT W
CHJIMKAT-MOHBI W HU3y4eHHE
NPU3HAKOB WX  NPOTCKAHHS.
Ilpakmuueckue pabomwvi: Ne 5.
[lonyyenue yriekucioro rasa,
U3y4YEeHUE €r0 CBOMCTB.

Buviyucnenus: 10 ypaBHEHUSIM
XMMHYECKHX PeaKkiui

Pa3gen 3. MeTajliibl M UX COeTHHEHHUSA

3.1

OO01me cBolicTBa
METAJIJIOB

Oobmas XapaKTEpUCTHKA
XUMUYECKHX  DJIEMEHTOB  —
METAJJIOB HAa OCHOBAHMM MX
nonoxennsa B Ilepuonnueckon
CUCTEME XMMHMUYECKUX JJIEMEHTOB
.. MenneneeBa U CTpOCHUSA
atoMoB. CTpoeHHE METalIoB.

Meramnueckas CBA3b u
MeTajsIn4yecKas

KpUCTa/UINYeCKast peLIETKa.
DNEKTPOXUMHUYECKUM pan
HaIpsHKEHUN METAJLJIOB.

dusznueckue U XMMUYECKHE
cBoiictBa  MmetayuioB.  OOmue
CIOCOOBl TOJTYYEHHUSI METaJIOB.
[loHATHE O KOPPO3HH METAIIIOB,
OCHOBHBIE CIOCOOBI 3aIIUTHI MX
or kopposuu. CrmaBbl (CTaib,
YyI'yH, JIOPaIOMUHHM, OpoH3a)
U UX TpHUMEHEHHEe B OBITy W

MIPOMBIIIJIEHHOCTH.
Xumuyeckuul 9KCHEepUMeHn.
Lemoncmpayuu: O06pa3sis

METaJUIOB M CIUIaBOB. M3ydyeHue
pE3yJIbTaTOB KOPPO3UHU METAIIIOB

(BO3MOXHO WCTIOJTh30BaHNE
BUJICOMATEPHAIIOB).
Jlabopamopnvie ONbIMbL:

OsznakomiieHne ¢  oOpasnamu
METaJUIOB ¥  CIUIaBOB, WX
($U3NYECKUMHU CBONCTBAMHU.

Buiuucnenus: 1O  ypaBHEHHAM
XUMHUYECKHX  peakuui, eciu
OJTMH W3 PEAareHTOB COJCPKHT

https://m.edsoo.ru/7f4
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MIpUMecH

3.2

Baxxneiinie
METAJUIBI U UX
COEIUHEHUS

13

I{enounsie METAaJLIbI:
nojoxenue B Ilepuoanueckoit
CHCTEME XMMHUUYCCKHX DJICMCHTOB
.. MenaeneeBa, CTpOCHHE UX
aTOMOB, HAXOX/IEHUE B MPUPO/IE.
dusznyeckue ©W = XUMHYCCKHE
CBOICTBa (Ha IpUMEpe HATpUs U
kaymmst). OKCHABl M THIPOKCHIBI
Hatpusd U Kamusa. IIpumenenue
IIEJOYHBIX METaJIoB M UX
COCIUHCHHH.
Illenoyno3eMenbHbIE  METaJIIbI
Marguii ¥ KaJbIIUi: MOJI0KEHHUE
B  Ilepuommueckoit  cucreme
XUMUYECKUX dieMeHToB JI.U.
MeHnpeneena, CTpOCHUE  UX
aTOMOB, HAXOXXJIEHUE B MPUPO/IE.
dusznyeckue HW  XUMHYCECKHE
CBOIiCTBA MarHus M KaJIbIIHS.
Baxwneimne COEIUHCHMUS
Kbl  (OKCUI, THAPOKCHI,
comu). JKécTkocTb BOJABI |
CTOCO0BI €€ yCTpaHeHusI.
ATIOMUHMI: ITOJIOKEHHE B
[Iepuonnueckoi cucreme
XUMHYECKUX djemeHToB J[.I.
MeHpeneeBa, CTpOEHHE aroMa,

HaxO0XJIeHHUE B IIPUPOJIE.
dusznueckue M XUMHYECKHE
CBOMCTBa ATFOMUHUS.

AM@oTepHbIe cBONCTBA OKCUAA U
TUAPOKCH/IA aTFOMUHHSL.

Keneso: MOJIOYKEHHUE B
IIepnonnueckon CUCTEME
XUMHUYECKUX odieMeHToB JI.U.
MeHaeneeBa, CTpOEHHE aroMa,
HaXO0XJCHUE B MIPUPOJIE.
duznyeckue U XUMHYECKHE
cBoiictBa  kene3a.  OKCHIBI,
ruaApokcuabl u conu xenesza (II)
n xenesa (III), wmx cocras,
CBOMCTBA U MOJYyYEHHE.
Xumuueckuti 9KCHEepUMEHN.
Jemoncmpayuu:  OcoOEHHOCTH
B3aHUMOJCUCTBUS OKCHIIa
KaJIbllUs WU HaTpUs C BOJOM
(BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).
OxkpamBanue MiIaMeHd MOHAMHU
HaTpusi, Kalugd U  Kalblus
(BO3MOKHO HCIIOJI30BAaHUE

https://m.edsoo.ru/7f4
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BHJICOMATEPHAIIOB)
WccnenoBanue cBOMCTB KECTKOU
Bojbl. [Iporecc ropenus xenesa

B KHCIIOpOJie (BO3MOXHO
HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
Jlabopamopuvie ONnbImbl:
[IpoBenenue Ka4ueCTBEHHBIX

peakuuii Ha HMOHBI (MarHus,
KaJIbLUsS, QNIOMUHUS, IIMHKA,
xene3a (II) u xenesa (1), meau
(Il), omucanue NPHU3HAKOB UX
MPOTEKAHUS. HccnenoBanue
aM(pOTEePHBIX CBOMCTB
TUAPOKCHUIA AIFOMUHUSA u
TUAPOKCH/IA IUHKA.
Ipaxmuueckue pabomsr No 6.
JKécTkocTh BOABI U METOABI €€
YCTpaHEHUS. [IpakTrueckas
pabora Ne 7. «AmdoTepHOCTDH
ATIOMUHUS U €r0 COCIUHECHUIN».
[IpakTuueckass  pabora  Ne§.
Pemenne  sxcnepuMeHTaIbHBIX
3a1a4 o teme «MeTtamibly.
Buviuucnenus: 1o ypaBHEHUAM
XUMUYECKUX  pEaKUuud, eciu
OIMH W3 pEareHTOB JaH B
n30bITKE Wi COJIEPKUT
MPUMECH; MacCcOBOU O
BBIX0/1a TPOJIYKTA PEAKINH

Pasznen 4. Xumus v oKpyxaomas cpeaa

Bemectesa u  Martepuansl B
MOBCEHEBHOW JKU3HH YeJIOBEKa.
be3onacHoe UCIIOJIb30BaHUE
BEIIECTB U XUMHUYECKHX PEaKLUUH B
Oobity. IlepBas  momomp  mpu

XUMUYECKUX 0XKOTax 17§

OTPAaBIICHHUSX.
Xumust u XHMH%CKO@U SATPASHCHHC | e 1/m.edsoo.ru/7f41a
41 2 OKpy’Karomiei cpenapl (mpeaenbHas
OKpy>Karolas cpena 636
JOTTyCTHUMAsT KOHIICHTPAIHS
BelecTB). Posib XUMUHM B PEIICHUH
9KOJIOTHYECKUX TPOOIIeM.
Xumuueckuii 9KCHEPUMEHM:
Lemoncmpayuu: Nzyuenue
0o0pa3LoB  MaTepuanoB  (CTEKIIO,
CIUIaBBl METaJJIOB, TIOJIMMEpPHBIC
MaTepuabl)
Hroro: 68

* Vuer paboueil mporpamMmbl BOCIUTAaHUS B TEMAaTUYECKOM TUIAHUPOBAHUU

pabouyux mporpaMm y4uyeOHBIX MPEIMETOB yTBEpXKIaeTca NmpukazoM aupekropa MBOY
COLII Ne 55 na Texymuit yueOHbIN roj He mo3aHee 31 aBrycra.
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