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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 001iero obpazoBanusi, denepanbHOl aganTHPOBAHHONW 00pa30BATEIBHOMN
POrpaMMbl OCHOBHOTO 0011ero oopa3oBanus, denepanbHON padouel MPOrpaMMbl MO
yueOHOMY MpeaMeTy «XHUMHUS», a TakkKe OpPUEHTUPOBaHA HA IEJIEBBIC MPUOPUTETHI,
chopmynupoBaHHbie B (pesiepanbHO paboyelt mporpaMme BOCTIMTAHMUS.

PaGouas mporpamMma 1o yueOGHOMY MpeaMeTy « XUMHUs» (Janee COOTBETCTBEHHO —
nporpaMma IO XUMHUHU, XUMHS) BKIIIOYACT MOSICHUTEIBHYIO 3allCKy, COJEpXKaHUE
oOy4eHuUsl, MJIAaHUPYEMbIE PE3yJbTaThl OCBOEHUS MPOrPaMMbI 10 XUMUU, TEMATHYECKOE
IJIaHUPOBAHHME.

[losicHuTeNnbHASL 3amUCKa OTpakaeT OOIME LM W 3aJladyd U3yYCHHUsS XUMUH,
MECTO B CTPYKTyp€ Y4YEOHOro IIaHa, a TaKXe MOJIXOJbl K OTOOpY COJEpKaHUS M
ONPENICIICHUIO TIJIAHUPYEMBIX PE3YyJIbTATOB.

Conmepxxanue 0O0y4eHMsI pacKpbIBA€T COJAEp)KATEIbHbIE JIMHUH, KOTOpBIE
npeiaraloTcs Ui 0053aTeNbHOI0 N3YYEHHsI B KaXKIOM KJIacCce Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHUsI.

[Inanupyemble pe3ysibTaTbl OCBOEHUS MPOrpaMMbl 1O XHMHH BKIIIOYAOT
JUYHOCTHBIE, METalpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOj OOYy4YEeHUsT Ha YpOBHE
OCHOBHOIr0 0OIIero o0pa3oBaHusA, a TAaKKE MPEIMETHbIE JOCTHXKEHHS y4Yalllerocs 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

5



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.

Jluunocmmule pezynomamoi

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.

JInyHOCTHBIE pE3YyJbTAaThl OTPAXKAKOT TOTOBHOCTh Yywamuxcs ¢ HOJIA
PYKOBOJICTBOBATbCA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI M paclIupeHue
OTIBITA AESTEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

rPaKIAHCKO-NATPHOTHYECKOE BOCIIUTAHHE:

— [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;

— CHOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJydaeMble MPU U3YYEHUU XUMHH, JJIs
pelieHus 3ajad, CBA3aHHBIX C OKpY’KaloIeHd MNPUPOIHON cpeoi, I 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
COITMAJILHOM MTPaKTHKE.

Memanpeomemuvie pe3yromanol

B pesynbrare u3yueHUs XMMUU Ha YPOBHE OCHOBHOIO 0OIEro 0Opa3oBaHUS Y
yuamierocsi c HOJIA O6ynyTt chopMupoBaHbI CIEAYIONINE METAIPEAMETHBIE PE3YIbTAThI:
M03HABaTEJIbHbIC  YHUBEpPCAIbHBIE  Yy4eOHbIE  JCHCTBUS,  KOMMYHHUKATHBHBIC
YHUBEpCAJIbHbIE yueOHbIE JEUCTBUS, PETYJISTUBHbIE YHUBEpPCAJIbHbIC YUYCOHBIC
NEeNUCTBUS, COBMECTHAs JEATEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

— YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIICHUS MPU OCBOEHUU
3HAHUW: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATHN (BBIIETSATh WX XapaKTEpHBIC
MPU3HAKKU, YCTaHABIMBATh B3aUMOCBSA3b C JIPYTUMHU TOHSTHSIMU), HCIOJIbH30BAThH
MOHATHUSL JJI1 OOBSICHEHUS OT/ACNbHBIX (PAKTOB U SBJICHWM, BHIOMpATh OCHOBAHMS U
KPUTEPUH Il KJIAcCU(UKAIMU XUMHUYECKMX BEIIECTB U XUMHUYECKUX PpEeaKIluii,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMH U3Y4YEHUs, CTPOUTH
JIOTUYECKUE paACCYXJIEeHUsI (MHIYKTUBHBIC, IEAYKTHBHBIC, [0 aHAJOTWH), JeNaTh
BBIBO/JIbI M 3aKJIFOUYCHUS,

— YMEHUE TPUMEHATh B TMPOLIECCe TMO3HAHUS TMOHATUS (MpPEIMETHBIE U
METaInpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HWCIOIb3yeMbIE B XUMUH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XHMHH MOJICTIbHBIC MPEICTABICHUS —
XUMUYECKUHA 3HAK (CHMBOJI DJJeMEHTa), XuMHuueckas ¢GopMmyla U ypaBHEHUE
XUMHUYECKON peakiuy — MpH PEIICHUH Y4eOHO-TI03HABATENBHBIX 3a/1a4, ¢ Y4€TOM ITHX
MOJIEIBHBIX TPEACTABICHUM BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XUMHUYECKUX PEAKIMi, BBISBISATH
o0IMe 3aKOHOMEPHOCTH, TMPUUYUHHO-CJICACTBEHHbIC CBS3M U TPOTUBOPEUUS] B
M3y4aeMbIX MPOILIECCAX U SIBJIICHUSIX.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

— YMEHHUE MCIOJIb30BAaTh IIOCTABJICHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKKE€ B KaueCTBE OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKIICHU;

— OpuOOpeTEeHHE OMbITa [0 IJIAHUPOBAHUIO, OpPTaHU3allMd U TMPOBEIACHUIO
VYCHHUYECKUX  JIKCIIEPUMEHTOB, yMEHUE HaOIIoJgaTh 3a  XOJ0M  Ipoliecca,
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CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ynbTar, (OpMyIUpOoBaTh OOOOIIEHUS H
BBIBOJ/IbI 110 pE3yJibTaTaM MPOBEAEHHOIO OIbITa, UCCIEI0BAHUS, COCTABIATh OTYET O
poJieTaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

— YMEHHE BBIOWMpaTh, AaHANM3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIUIO
pPa3IUYHBIX BUIOB M (OpM TMPEACTABICHUS, IMOTYy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAS JUTEpaTypa XUMHUYECKOTO COJEp:KaHUsI, CIPaBOYHbIE MOCOOMS,
pecypcbl MHTepHETa), KPUTHYECKU OIICHUBATH MPOTHUBOPEUMBYIO M HEAOCTOBEPHYIO
uHpopMaIuio;

— YMEHHE MPUMEHSATh Pa3Iu4yHble METOJAbl M 3alpOoChl MPU MOUCKE U OTOOpE
nH(OpPMAITUU ¥ COOTBETCTBYIONINX JAHHBIX, HECOOXOIUMBIX ISl BBIMIOTHEHUS YUEOHBIX
¥ TIO3HABATENBHBIX 3a7ad OMPEACNEHHOTO THUMA, MPUOOPETEHHE OIbITa B 00JIaCTH
UCIOJIb30BaHUSl ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTYpOM  aKTHBHOIO  HWCIOJB30BAHMUS  PA3JIMYHBIX  TIOUCKOBBIX  CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANbHYIO (OopMy NpelacTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATH peIlaeMble 3aJja4ll HECIOKHBIMU CXEMaMH, JuarpamMmamu, ApyruMu
dbopmamu rpaduKu U UX KOMOUHALIMSIMU;

— YMEHHE WHCIIOJNIb30BaTh W AaHAJIM3MPOBATh B Ipolecce ydeOHOW U
UCCJIEIOBATENILCKOM JIESITEIbHOCTH HMH(MOPMALUI0 O BIMSHUM ITPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIIEH MTPUPOTHON CPEIb.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

— YMEHHUS 33J]aBaTh BOMPOCHI (B X0JIe [uajora u (Uiu) JUCKYCCUHU) M0 CYIIECTBY
oOcykaaemMoi TeMbl, (OPMYyJIMPOBATh CBOU MPEIJIOKEHNUS OTHOCUTEIBHO BBITTOJHEHUS
MPEIIOKEHHON 3a/1a4u;

— YMEHUS ~ TPENCTaBIATh  TOJYyYCHHBIE  pe3yibTaThl  MO3HABATEILHOM
JIESITETbHOCTH B YCTHBIX M MHUCHMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALUI0 Pe3yJbTaTOB
BBITIOJTHEHUST XUMHYECKOr0 JKCIepuMeHTa (1abopaTopHOro OmbITa, J1abOpaTOpPHOM
paboOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

— yMeHHS Y4eOHOTO COTpPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHON M MCCIIEIOBATEILCKON ACSATEIBHOCTA TMPHU PEIICHUH BO3HHUKAIOIIUX
mpo0JieM Ha OCHOBE yuéTa OOIMX MHTEPECOB M COTJIACOBAHMS MO3HIHKN (00CYX)ICHUS,
OOMEH MHEHHSIMHU, «MO3TOBBIC IITYpPMBI», KOOPJHHAINS COBMECTHBIX JCHCTBUH,
OTpeIeJICHUE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U ApyTue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBHS:

— YMEHHE CaMOCTOSITENIbHO OMpEACNATh ILeTN ACSITeNbHOCTH, IJIaHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeIbHOCTh, BBIOMpaTh HambOosiee 3(D(PEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MMO3HABATENIbHBIX  3a/ad, CAMOCTOSITEIBHO  COCTABJISITH WU  KOPPEKTHUPOBATH

IIPEJIOKEHHBIA aJITOPUTM JEUCTBUM IPU BBINIOJHEHUU 3aJaHUN C YYETOM IIOJYYEHHUS
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HOBBIX 3HaHUH 00 N3yd9aCMbIX 00BEKTax — BCHICCTBAX M PCAKINUAX, OLCHHUBATH
COOTBCTCTBUEC IIOJTYUYCHHOI'O PE3YyJIbTaTa 3as1BJICHHOM oeiain, yMCHHEC HCIIOJIb30BATh U
AHAJIN3UPOBATE KOHTCKCTHI, IIPCAJIAaracMbIC B YCJIIOBHUHU SaﬂaHHﬁ.

IIpeomemnvle pezynomamuol

[IpenMeTHbIe pe3yNbTaThl M0 YYEOHOMY MPEIMETY «XHUMHS» B COOTBETCTBUU C
®I'OC obecnieynBaror:

— NIpPEACTaBICHUE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTH SIBJICHUI MPUPOJIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOM Haykh Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTYypbl U MPAKTUYECKOM
NESTETLHOCTH YEJIOBEKAa B YCIOBHSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUHU CPEJI JPYTUX €CTECTBEHHBIX HAYK;

— BJIaJICHUE OCHOBaMU MOHSITUHHOIO amnmapara U CUMBOJIMYECKOTO SI3bIKA XUMHUHU
JUIsL cOCTaBlieHUS (OpPMyJI HEOPraHMYECKUX BEIIECTB, YPAaBHEHUU XUMHUYECKUX
peakiuii; BuageHue ocHoBamu xumuaeckoit HomeHkiaaTypsl (IUPAC u TpuBnanbHo) 1
yMEHHUE HCIOJb30BaTh €€ JUIsl pelieHus y4yeOHO-TO3HaBaTeNbHBIX 3a]a4; YMEHHUE
WCIIOJB30BaTh MOJIEIH 1JIsI OOBSICHEHUS! CTPOCHUSI aTOMOB U MOJIEKYT;

— BJIQJCHUE CHCTEMON XUMUYECKUX 3HAHUN W YMEHHE NIPUMEHSITh CUCTEMY
XUMHYECKUX 3HAHHI, KOTOpast BKIIFOYAET:

® BaXHEHIIME XUMHUYECKUE TIOHATUSA: XUMHUYECKUW JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOXKHOE BEUIECTBO, OJHOPOAHAS U HEOJHOPOAHAsS
CMe€Ch, OTHOCUTEJIbHBIC aTOMHAsI U MOJICKYJIIpHAsl MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEeM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMUYECKasi PpEeaKIus, pPEeaklUu COCAUHEHUS, PEaKIUH Pa3JIOKEHUS, PEaKIUU
3aMeIICHHs], peakIuu 00MeHa, TeTIoBOM d((EeKT peakinu, dK30- U IHAOTEPMUUYECKUE
peakuu, pacTBOp, MaccoBas J10Js XMMHUYECKOT0 3JIEMEHTAa B COCIWHEHUH, MaccoBas
JIOJIsl ¥ TIPOLICHTHAs1 KOHLIEHTPAIIMs BEUIECTBA B PACTBOPE, PO aTOMA, SJICKTPUUECKUI
CJIOM atoma, aTOMHas OpOWTallb, PaAuyC aToma, BaJEHTHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBSI3b, DJIEKTPOOTPHUIIATEIILHOCTD, MOJIIPHAST M HEMOJSpHAs KOBaJCHTHAs
CBSI3b, MOHHAS CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKas pernieTka (aToMHas,
WOHHAs, MeETaJUIM4YecKasi, MOJICKYJIsIpHAsi), HWOH, KaTHOH, AaHWOH, DJIEKTPOJUT U
HEDIJICKTPOJIUT, DJICKTPOJIUTHYECKAsT JTUCCOIMAIINS, PEAKIMM HWOHHOTO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKUCIUTEIb U  BOCCTAHOBHTEIb,
OKHCJICHUE W BOCCTAHOBJICHWE, JJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBIE PEAKIUU, CKOPOCTh XUMHUYECKOW PpEaKIuHu, KaTaau3aTop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTasioB, CIIaBhl;

® OCHOBOIIOJIATalONIMe 3aKOHBI XMMHHU: 3aKOH COXPAaHEHHUsS MAaccChl,
nepuoguueckui 3akoH JI.M.MeHneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABoranapo;
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® Teopuu XUMUU: aTOMHO-MOJIEKYJISIpHAs Teopus, Teopus
ANEKTPOIUTUYECKON AUCCOLUMALINM, MPEACTABICHHUS O HAYYHBIX METOAAaX IO3HAHUsA, B
TOM YHUCJIE€ SKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METONAX HMCCIIEIOBAHUS BEIIECTB U
M3YUYCHHS] XUMUYECKHUX PEAKIU;

— NPEACTABICHUE O TMEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XWUMHYECKHX
AJIEMEHTOB (paguyc aToma, 3JIEKTPOOTPUIIATEILHOCTD), MPOCTHIX U CIOKHBIX BEIIECTB
OT MOJIOXKeHUs eMeHToB B [lepuoandeckoil cucreme (B MajbIx MEpUOJaxX U TJIABHBIX
MOJATPYIIax) U AJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHHE OOBSCHATH CBSI3b MOJOXKECHHUS
anemMeHTa B llepronnueckoil CUCTEME C YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, OOIIee YHUCIO 3JIEKTPOHOB),
pacrpesesieHueM 3JIEKTPOHOB IO JYHEPreTUYECKMM YPOBHSM aTOMOB IMEPBBIX TpPeEX
MEPUOOB, KAl U KaJIbIUS; KIaCCUPUIUPOBATH XUMUUECKUE FJIEMEHTHI;

— YMEHHE KJIacCU(UUUPOBATH XHUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE
BEILIECTBA M XMMHUYECKUE PEAKIIMH; OINPEIETSATh BAIICHTHOCTh U CTENEHb OKHUCJICHUS
XUMUYECKHUX AJIEMEHTOB, BUJ] XUMUYECKOW CBSA3U U TUM KPUCTAIITUYECKOU CTPYKTYPHI B
COCIMHEHUAX, 3apsj MOHA, XapaKTep CPeabl B BOJHBIX PAacTBOpPAaX BEMICCTB (KUCIOT,
OCHOBAHUI ), OKUCIIUTEIIb U BOCCTAHOBUTEIIb;

— YMEHHUE XapaKTepU30BaTh (PU3NUECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIIOPOJ, 030H, BOJIOPOJ, Tpadut, anMmas, KpeMHHi, a30T, ¢ocdop, cepa,
XJIOp, HATPUM, KWK, MarHui, KaJIbIIUH, aTIOMUHUHN, kKEJI€30) U CI0XKHBIX BEIIECTB, B
TOM YHCII€ MX BOJHBIX PAcTBOPOB (BOJA, aMMHUaK, XJOPOBOAOPOMA, CEPOBOAOPOI,
oKkcubl U TUIpokcuabl MetamioB I - ITA rpynmn, amtomunus, meau (II), nuHka, xenesa
(IT u 1), okcuast yraepoaa (II u IV), kpemuus (IV), azora u dpochopa (III u V), cepsi
(IV u VI), cepuucras, cepHas, a30THCTas, a30THas, (ochopHasi, yrojbHas, KpeMHUCBas
KHUCIIOTa ¥ UX COJIM); YMEHHE TPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIECTB B
3aBUCHUMOCTH OT MX COCTaBa U CTPOCHUS, IPUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT HX
CBOWCTB, BO3MOXHOCTb NPOTEKAaHHUs XHMHYECKUX NPEBpPALICHUNA B Pa3IUYHBIX
YCJIOBUSIX, BJIMSIHUE BELIECTB W XMMHYECKMX MPOILIECCOB HAa OpPraHU3M YEJIOBEKa U
OKPYXaIOULYI0 PUPOJIHYIO CPENY;

— YMEHHUE COCTaBJISATh MOJIEKYJSPHbIE U MOHHBIC YpPaBHEHUS peakuuil (B TOM
YHUCJIE pPEeaKIuii MOHHOTO OOMEHA M OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIH),
WJUTIOCTPUPYIONTUX XUMHYECKUE CBOMCTBA M3yUCHHBIX KJIACCOB/TPYII HEOPTaHUYECKUX
BEILIECTB, B TOM YKCJIE MOJTBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEKIY HUMU;

— YMEHHUE BBIYHUCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJI0O XMMHYECKOTO 3JIEMEHTA B COCIWHEHWU, MACCOBYIO IOJIIO
BEILIECTBA B PAacTBOpE, KOJWYECTBO BEIIECTBA M €ro Maccy, oObeM Ta30B; yMEHHUE
MPOBOAUTH PACUEThl MO YPAaBHEHHUSM XUMHUYECKUX PEAKUHMM U HAaXOAUTh KOJUYECTBO
BEIECTBa, 00bEM U MACCy PEareHTOB WM MPOIYKTOB PEAKIINUH;

— BJIQJICHUC OCHOBHBIMH MCTOJAMM HAYYHOI'O IIO3HAHHA (Ha6J'HOI[eHI/Ie,
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U3MEpPEHHE, DKCIIEPUMEHT, MOJICIHUPOBAHNE) TIPU W3YYCHUU BEIICCTB M XUMUYCCKUX
ABJICHUM; yMeHHE Cc(OpPMYyIUpPOBaTH MPOOJIEMY U MPEIOKUTh MYTU €€ PEIICHUS;
3HaHME OCHOB 0€30macHOM paboThl € XHUMHYECKUMHU BEIIECTBAMH, XHWMHUYECKOU
OCYJI0M 1 TaOOPaTOPHBIM 000PYOBAaHUEM;
— HAIMYUE TPAKTHYECKUX HABHIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS

CIIEYIONTUX XUMHUIECKUX IKCTIEPUMEHTOB:

® U3Yy4YCHHUE U ONMHCAHUE (PUBNYECKUX CBONCTB BELIECTB;

® 03HAKOMJICHUE C (PU3NUECKUMU U XUMUYECKUMU SIBIICHUSMH;

® OIBITHI, IULTIOCTPUPYIONINE MPU3HAKU TPOTEKAHUSI XUMHUECCKIX PEAKIIHA;

® U3y4YeHHUE CIOCOOOB pa3CIICHUs CMECeil;

® [IOJy4EHHUE KUCIOPO/Ia U U3YyUEHUE €ro CBOUCTB;

® [IOJy4€HUE BOJOPOJIa U U3YUECHHUE €TO CBOWCTB;

® [IOJIy4CHHUE YTJIIEKHUCIIOr0 T'a3a U U3YYEHUE €r0 CBOMCTB;

® [IOJyYCHUE aMMHUaKa U U3y4YeHHE €ro CBOWCTB;

® [IPUTOTOBJIEHUE PACTBOPOB C  ONPEACICHHOM  MAacCOBOM  JTOJNEH
PacTBOPEHHOIO BEIIECTBA;

® uccle0BaHUE U ONKMCAHUE CBOMCTB HEOPTaHUUYECKHUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

® MPUMEHEHHWE WHJUKATOPOB (JlakMyca, METuIopaHxka U (eHondranenHa)
JUISL OTIPENICTICHHS XapaKTepa Cpe/ibl B paCTBOPaxX KUCJIOT U HIEJI0UEH;

® U3y4YeHUE B3aUMOJICUCTBHUS KHUCIOT C METAJJIaMH, OKCHUIAaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

® [IOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM;

® BBITECHEHHE OJHOTO METaJljIa APYTUM U3 pacTBOpPA COJIH;

e uccneaoBanue aM(GOTEPHBIX CBOMCTB T'MAPOKCHUIOB aTIOMUHHUS U IIUHKA;

® pCIICHHE OHKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPTaHUYECKUX COCAUHEHUIN;

® pEIICHHE JKCIEPUMEHTAIBHBIX 3aJlad MO0 TeMe «JIEKTPOIUTHYECKas
JTUCCOIIHALIHS,;

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

® pCIICHHE SKCIICPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxkHeHe MeTalIbl U UX
COCIMHCHUS;

® XUMHUYECKHE HKCIICPUMEHTHI, WJUTIOCTPUPYIONINE MPU3HAKA TPOTECKAHUS
peakIuii FOHHOTO 0OMEHa;

® KAYCeCTBCHHBIC PCAKIIMM HAa MPUCYTCTBYIOIIUE B BOJHBIX PacTBOpPax MOHBI:
xjopua-, Opomua-, uoaua-, cyibdar-, Qocdar-, kapOboHaT-, CHUIUKAT-AaHUOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHus, KaJibllvs, aJllOMUHUSA, Kejae3a (2+) u
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xenesa (3+), menu (2+), HUHKa;
® yMEHHUE TMPEACTAaBIATh PE3YNbTaThl JKCIEPUMEHTa B (OpME BBHIBOJIOB,
JI0KA3aTeNbCTB, IPaUKOB U TaOJIUII U BBISIBIISATH YMIIMPUUYECKUE 3aKOHOMEPHOCTH;

— BJIAJICHAEC  TpaBWIAMH  OE30IaCHOTO  OOpalmieHHus C  BEIIeCTBAMH,
HCTIOJIb3YEeMbIMH B MTOBCETHEBHOM JKU3HU, MPABUIAMU MOBEJCHUS B LEISAX COECpEKEHUS
3MI0POBbSl M OKpY’Kalollled MPUPOAHOW Cpenbl; MOHMMaHWE Bpena (OMacHOCTH)
BO3/ICHCTBUSI HA KUBbIE OpPraHU3MbI ONIPE/IETICHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS U
PEeIOTBPAIICHUS] UX BPETHOTO BO3JCUCTBUS; MOHMMAHUE 3HAYEHUS! >KUPOB, OEJKOB,
YIJIEBOAOB JIJIs OpraHU3Ma YeJI0OBEKa;

— BJAQJCHUE OCHOBAMHU XHUMHUYECKONW TIPAaMOTHOCTH, BKJIIOYAIOIIEH yMEHUE
MPAaBWJIBHO HCMOJB30BaTh H3YyUYCHHBIE BEIIECTBA M MaTepuanbl (B TOM 4YHCIE
MUHEpaJIbHbIC YJOOPEHUS, METAJUIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
UCTOYHUKOB YTJIEBOJAOPOJIOB (YTiisi, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
X0351CTBE, HA TPOU3BO/ICTBE;

— YMEHHUE YCTaHABIUBATh CBSI3M MEX]Y PEAIbHO HAOII0/IaeMbIMU XUMHUYECKUMHU
SBJICHUSAMHM M TIPOILIECCAMU, MPOUCXOMSIIMMU B MakKpo- U MHUKPOMHUPE, OOBICHSITH
MPUYUHBI MHOTOO0Opa3usi BEIIECTB; YMEHHUE WHTEIPUPOBATh XUMHUUYECKUE 3HAHUS CO
3HAHUSIMU JAPYTUX yU4E€OHBIX MTPEIMETOB;

— mpencTtaBieHue o cdepax npodhecCUOHATHHOU NESITeIbHOCTH, CBA3AaHHBIX C
XUMHUEH ¥  COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHUXKEHUSIX
XUMUYECKON HAyKH, UTO MO3BOJIMT yUYalllUMCSl pacCcMaTpUBaTh XUMUIO Kak cepy cBoei
Oynymieit npodhecCuOHAIBHOM AESATETLHOCTH U CAENIAaTh OCO3HAHHBIM BHIOOP XUMHH KaK
npodUIBLHOTO MPeIMETa MPU MEePeXoje Ha YPOBEHb CPEAHETO 00111eT0 00pa30oBaHuUs;

— HaJIMYUe OMbITa padOTHI C PA3IMYHBIMU UCTOYHUKAMU UH(POPMAIIUU 110 XUMHUU
(HaydyHass W HAy4YHO-TIOMYJIApHAs JMUTEpaTypa, CIOBapH, CIPABOYHUKH, WHTEPHET-
pecypcel); yMEHHE OOBEKTHMBHO OLIEHMBAaTh HWHQPOpMAIMI0O O BEHIECTBAX, WX
MPEBPAICHUSIX U MPAKTUYECKOM MPUMEHEHUH.

B coomeemcmeuu ¢ ®AOIl OO0 « xouyy obyuenus 6 8 Kaacce npeomemuvle
pe3yrbmamsl ompasicaiom cghopmupoganrocms y yuawuxca ¢ HOJJA ymenuii:

— pAacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIOHSTUWA: aTOM, MOJIEKYJIa,
XUMUYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OJHOPOHAS U
HEOJHOPOJHAsI), BaJIECHTHOCTb, OTHOCUTEIbHAs aTOMHas W MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCcoBasi J0JISI XMMUYECKOTO AJIEMEHTa
B COCIAMHEHUHU, MOJIAPHBIK  OO0OBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKasl PEeaKIus, KiIacCupuKaIms
peaKkuii: peakuu COEAUHEHHUS], PEAKIIUHA PA3JIOKEHHUS, PEaKIIUK 3aMEILICHUS, PEaKIINU
oOMeHa, PK30- U SHJIOTEPMHUECKHUE PEAKIINH, TEIJI0BOM A (PEKT peakiuu, saIpo atoma,
ANIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWUTalb, paguyc aToMa, XMUMHYECKas CBS3b,

InoJsipHad MW HCIOJISIPHAA KOBAJICHTHAsA CBA3b, MOHHAsA CBA3b, WMOH, KAaTHOH, aHHOH,
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pacTBOp, MaccoBas J0J BelllecTBa (IMPOLIEHTHAS] KOHIIEHTPALIHSI) B PaCTBOPE;

— WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSTH
9TH TIOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPAIICHHUI;

— HCHOJb30BATh XUMUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS (pOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

— OIpEAeNATh BAJICHTHOCTh ATOMOB JJEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTENIEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, TPUHAJIC)KHOCTh BEIIECTB
K OIpenenéHHOMY KIacCy COeAMHEHHH mo QopmynaMm, BUA XUMHYECKON CBS3H
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

— packpbiBaThb cMmbicn  [lepuomnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XWMHUYECKHX
AJIEMEHTOB OT UX IoJIokeHus B [leproandeckoil cucreMe, 3aKOHOB COXPAHEHUS] MACCHI
BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOraipo;

— OIKCHIBATh U XapakTepHu30BaTh TabiuuHyto (opmy [leproanueckoil cucTemsl
XUMUYECKUX D3JEMEHTOB: pa3iMyaTh NOHATHS «IJIaBHas noAarpynna (A-rpymnma)» u
«moboynast mnoxarpynmna (b-rpynma)», Mansle U OoOJbIIME MEPUONBI, COOTHOCHUTH
0003HaUYeHUsA, KOTOphle UMeroTcst B Tabmune «llepuoguueckas cucreMa XUMHUYECKHX
anemeHToB /[. M. MenaeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (cCOCTaB MW 3aps] sapa, oOuiee YUCIO BJIEKTPOHOB U
pacupeesieHue uX 1o AIEKTPOHHBIM CIIOSIM);

— KJaccU(pUUUPOBaTh XUMHUYECKHUE DBJEMEHThl, HEOpraHMYeCKHUE BEIIECTBa,
XUMHUYECKHUE peakuuu (M0 YMCIy M COCTaBy YYacTBYIOIIHMX B PEaKIMU BEIIECTB, IO
TeroBoMy 3G hexTy);

— XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEpPAMU MOJEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

— MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKaHUsI XMMHMYECKHUX MPEBpPALICHU B pa3IU4HbIX
YCIIOBHUSX;

— BBIYUCIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIO0 XMMHUYECKOrO 3JeMeHTa Mo (HOpMyJie COCTUHEHHUS, MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLIUY;

— MPUMEHSITh OCHOBHBIE OMNEpAllMd MBICIUTEIBHON NEATEIbHOCTH — aHaU3 U
CHUHTE3, CpaBHECHHE, OOOOIIEHHEe, CHCTeMaTH3aIlii0, KIACCHU(PUKAIINIO, BBISBICHHE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JJIsl U3Yy4YEHHUS CBOMCTB BEUIECTB M XUMHUYECKUX
peakiMii, eCTeCTBEHHO-HAay4YHbI€ METOAbl IO3HAHWS — HaOJI0JIeHue, HW3MEpPEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

— CIIeJIOBaTh MPaBHWJIaM TOJIb30BAaHUS XUMHUYECKOW TOCYJ0W W JIabOpaTOPHBIM
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o0opyIoBaHMEM, a TakXKe IMpaBuUjiaM OOpaIeHusi ¢ BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIIMSIMU IO BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOAA), HPUTOTOBIICHHUIO
PACTBOPOB € OMPENEIEHHOW MACCOBOM JIOJICW PACTBOPEHHOIO BEUIECTBA, INIAHUPOBATH
Y TPOBOJIUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JTakMycC, heHOI(PTAICHH, METUIIOPAHXK U IPYTHE).

B coomseemcmeuu ¢ ®AOIl OO0 « rkonyy obyuenus 6 9 Knacce npeomemuvie
pe3yivmamul ompaxcaom cghopmuposarnrocmo y yuawuxca ¢ HOJ[A ymenuii:

— pPACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI SJIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHUOH, aHWUOH, IPOCTOE BELIECTBO, CII0KHOE BEILIECTBO,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaxius,
XUMUYECKasi CBSI3b, TEIUIOBOW 3(P(DEKT peakiuu, MOIb, MOJSIPHBIM O0BEM, pacTBOp,
AIEKTPOIUTHI, HEAIEKTPOJIUTHI, IJICKTPOIUTHUYECKAS JUCCOLMALIMS, PEAKIIMH HOHHOTO
oOMeHa, KaTaau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMbIe U HEOOpATUMBIC PEAKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH, OKHCIIUTENb,  BOCCTAHOBHUTEIIb,
OKHCJICHUE W BOCCTAHOBJIEHHE, aJUIOTPOIus, amMPOTEPHOCTh, XUMHUYECKas CBS3b
(koBanieHTHAsi, MOHHAsA, METAUIMYECKas), KPUCTAUIMYECKas peméTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XUMMUECKON peakiuu, TMpeaeabHO JIOIMycTUMAas
koHueHTpanus [[JIK BemecTsa;

— WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHSATUN U MPUMEHSThH
ATU MOHATHS IPH ONKUCAHUY BEIIECTB U UX MPEBPAIICHUH;

— HCTOJB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsSi COCTaBJICHHS (JOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

— OMpENEeNATh BaJEHTHOCTh U CTETNEHb OKHUCJICHUS XUMUUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIAcCy COEAMHEHHWH 1Mo (QopMyiiaMm, BUJ XUMHUUYECKOW CBSA3M (KOBAJIGHTHAs, MOHHAs,
METAJUIMYECKAsi)) B HEOPraHUYECKUX COCIMHEHUSX, 3apsA]l HMOHA 10 XUMHUYECKOU
dbopmyrie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX COCIUHECHUM, THUII
KPUCTAJUTMYECKOUN pelIéTKH KOHKPETHOTO BEIIECTBA;

— packpbiBaThb cwmbicn Ilepuomandeckoro 3akona JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHUMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO popMy
[Tepuoguueckoil cHUCTEMbl XUMUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATHUS «TJaBHas
noarpynma (A-rpynmna)»y u «mnobouynas moxarpymnma (b-rpymma)», maneie u Oosbiine
NepUOo/ibl, COOTHOCUTh 0003HAYEHUSI, KOTOPbIE UMEIOTCA B MEPUOAUMYECKON TaluIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsan sapa, 001Iee YUCIO AIEKTPOHOB U PACIPEACICHUE UX 10 3JIEKTPOHHBIM CIOSM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTHM B W3MEHEHUU CBOMCTB DJJEMEHTOB W HX
COEMHEHU B IIPEAeNIaX MaJIbIX EPUOJIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;
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— KJacCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTraHWYECKHE BEIIeCTBA,
XUMUYECKHEe peakiuu (M0 YHMCIY M COCTaBy YYaCTBYIOIIUX B PEAKIMU BEIIECTB, IO
Ter10BoMY 3G (EKTy, 0 UBMEHEHHUIO CTENICHEH OKUCICHUS XMMUYECKUX JIEMEHTORB);

— XapakKTepu30BaTh (OMHUCHIBaTH) OOMME © CHCHUPUICCKAEC XUMUYCCKUC
CBOMCTBA TMPOCTHIX M CJOXHBIX BEIIECTB, IOJATBEpPKJIas OMUCAHUE MpPUMEpPaAMU
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XMMUYCCKUX PEAKITUH;

— COCTaBJISITb YPABHEHUS JICKTPOJIUTUUECCKON TUCCOIMAIIMKM KUCIOT, IMeJI04YeH 1
COJICH, TIOJIHBIE W COKpAIIEHHBIC YpPaBHEHUS PEaKIWid MOHHOTO OOMEHA, ypaBHEHUS
peakuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE IEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMMU
Pa3JIMYHbBIX KJIACCOB;

— pacKphIBaTb  CYIIHOCTb  OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUM
MIOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOT'O OajlaHca 3THX PeaKIuii;

— IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUIN B Pa3TUUHBIX YCIOBUSAX;

— BBIYUCJISITh OTHOCHUTEIBHYIO MOJICKYJISIDHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO XUMHUYECKOTO 3JIEMEHTa Mo (PopMysie COCIMHEHHUS, MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

— coOJro1aTh TpaBUJIa TMOJB30BAHUS XMUMHUYECKOM TMOCYI0N W J1abopaTOpHBIM
o0OpynoBaHUEM, a TaKkKe IpaBujia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSIMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
coOUpaHunIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIEKHUCIIOTO Ta3a);

— TIPOBOJIUTH PEAKIUH, TMOATBEP)KIAIONINE KAaueCTBEHHBIH COCTaB Pa3IUYHBIX
BEILIECTB: PACMO3HABAThH OIBITHBIM IMYTEM XJIOpPUI-, OpOMUI-, HMOAUI-, KapOoHAaT-,
docdar-, cunukar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI AMMOHHUSI U HOHBI
M3YYCHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpaX HEOPraHUYECKHUX
BCIICCTB;

— TPUMEHATh OCHOBHBIC ONEpaIlid MBICIUTEIBHON NEITEILHOCTH — aHAIU3 M
CHHTE3, CpaBHEHHE, OO0OOIIECHWE, CHUCTEMAaTH3allui0, BBISBICHHEC MPHUYUHHO-
CJIEJICTBEHHBIX CBS3€HM — IJI1 M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUM,
€CTEeCTBEHHO-HAyUHbIC METO/bl TTO3HAHUS — HAOJIOICHUE, U3MEPEHNE, MOJICIUPOBAHNUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIH ).
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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.
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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 ~ moHHOro - 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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peakuun Ha uOHBL [loHATHE O
TUAPOIU3E COJIEH.

Xumuueckuti 9KCHepUMeHM.
Jemoncmpayuu: VccnenoBaHue
ANEKTPONPOBOTHOCTH PACTBOPOB

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

BUJIEOMATEPHUAIIOB). OnbIThI,

WUTIOCTPUPYIOIIHE MPU3HAKU
MIPOTEKAaHUs PEAKUUNA HMOHHOIO
obmena (oOpa3oBaHWEe 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
ocajika,  BBIICJICHHEM  Ta3a,
o0pa3oBaHHEM 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

1a636

35



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

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 no teme «MeTtamiby.
Buviuucnenus: 1o ypaBHEHUAM
XUMUYECKHX  pEaKUui, eciu
OIMH W3 pEareHTOB JaH B
n30bITKE Wi COJIEPKUT
MPUMECH; MacCcOBOU O
BBIX0/1a TPOJIYKTA PEAKINH

Pasznen 4. Xumus v oKpy:xamomas 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 1im.edsoo.ru/7f4la
41 2 OKpy’Xaromei cpeapl (IpeaenbHas
OKpy>Karolas cpena 636
JOTTyCTHUMAsT KOHIICHTPAIHS
BelecTB). Posib XUMUH B pEIICHUH
9KOJIOTHYECKUX TPOOIIeM.
Xumuueckuii 9KCHEPUMEHM:
Lemoncmpayuu: Nzyuenue
0o0pa3LoB  MaTepuanoB  (CTEKIIO,
CIUIaBBl METaJJIOB, TIOJIMMEpPHBIC
MaTepuabl)
Hroro: 68

* Vuer paboueil mporpamMMbl BOCIHUTAaHUS 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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