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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B o0pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IpOrpamMMmbl 110 XUMHH, OIPENEISAET KOJIUNYECTBEHHbBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIuXcsi, ONPEeIseT BO3SMOKHOCTU IpeaMeTa JJist
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HAa YypOBHE I1elieil W3y4eHHUs TNpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTAaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT GOpMUPYEMBbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (P OPMUPOBAHUN
€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOyYECHMM XUMHHM O0€CIeUMBAIOTCS cHenu(UKON conepkaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CojepiaHue CKJIQJbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUEHWEM 3HAHUH M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU N3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM KU3HH.

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

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIeHUH, CIOCOOHOW ananTUpoBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMHCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIMOHATHHON M €CTECTBEHHO-HAYYHONH TPaMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4yaronmxcs T'yMaHUCTHUECKUX OTHOILICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

YUYET PABOYEN ITIPOT'PAMMBI BOCITUTAHUS

Peanuzanuss ~ BOCHIMTATeNbHOrO  NOTEHLHUANa  MCTOpUM  (YpPOUHOM  JIE€ATENbHOCTH,
AyJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOMYCTHMMOH y4eOHOH Harpysku)
IIPElyCMaTPUBAET:

®  MakKCHMaJIbHOE MCIOJb30BaHUE BOCIMTATENILHBIX BO3MOXKHOCTEH COEpKaHUS yueOHOTo
Kypca  and  QopMmupoBaHMs Yy  OOy4yarOUIMXCSl ~ POCCHUHCKMX  TpPaJUIIMOHHBIX
JIyXOBHOHPABCTBEHHBIX M COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCUHCKOIO HMCTOPUYECKOTO
CO3HAHHMsI HA OCHOBE UCTOPHUYECKOIO NIPOCBELICHUS;

e 10oa0Op COOTBETCTBYIOLIETO COAEP)KAHUS YPOKOB, 3aJaHUM, BCIIOMOIaTEJbHBIX
MaTepHaloB, NPOOJIEMHBIX CUTYallui ISl 00CYKICHHIA;

e  YYET LENEBBIX OPUEHTUPOB PE3YJITATOB BOCIUTAHMS B OIPENEICHUHM BOCIHUTATENIBHBIX
3a71a4 YPOKOB, 3aHATHI;

e  BKJIIOYEHHE YUYUTEISIMU B KOHCHEKTHI (TEXHOJOIMYECKHE KapThl) YPOKOB TEMAaTUKHU B
COOTBETCTBUM C KaJECHJapHbIM IJIAHOM BOCIIUTATENbHOIN paboThI;

e BBIOOP METOJIOB, METO/IMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIIUTATEIbHOE BO3/ICHCTBHE HA
JUYHOCTb B COOTBETCTBHUHM C BOCIHTATEJIBHBIM HJEAJIOM, LENbI0 MU 3aJayaMu BOCIHTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTATOB BOCIIUTAHMUS;

e  peaau3aluio IPUOPUTETA BOCIUTAHUS B YU€OHOU NEATEIbHOCTH;

e  [IpHUBJIEYCHHE BHUMaHUS OOy4alOMIMXCs K IIEHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha ypOKax
IPEMETOB, SIBIEHUM M COOBITHMH, MHUIUMPOBAHUE OOCYXKJEHHH, BbICKa3blBaHUI CBOEro
MHEHHS, BBIPAOOTKH CBOETO JMYHOCTHOT'O OTHOIIEHUS K HM3Y4aeMbIM COOBITHUSM, SIBICHHSM,
JULAaM;

®  [PUMEHEHHWE MHTEPAaKTUBHbIX (opM yueOHOM pabOTBl - UHTEIUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIUX ITO3HABATEJIBHYI0O MOTHBALMIO, UI'POBBIX METOJHK, JUCKYCCUH, AOIINX
BO3MOXKHOCTb MPHOOPECTH OMBIT BEJICHUS KOHCTPYKTUBHOTO JAMAJIOTa;

e [IpumeHeHue rpynmnoBoil paboThl, KOTOpas YYUT CTPOUTH OTHOIIEHUS M JIeHCTBOBaTh B
KOMaH/[Ie, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIJICHUS;

e  noOyxJeHue oOydarouuxcss coONI0aTh HOPMBI IOBEIEHUS, MpaBUiIa OOLIEHHUS CO
CBEpCTHUKAaMM U TMEJarori4ecKiMu pabOTHMKAMH, COOTBETCTBYIOIIME YKJaay UIKOJIBI,
YCTAHOBJICHHE U MOJIEPKKY JOOPOKENaTeNbHOM aTMoc(hepsl;

e  OpraHM3alli0 HACTABHUYECTBAa MOTHMBUPOBAHHBIX M 3PYAUPOBAHHBIX O0y4arOUIMXcsa Hal
HEYCIEBAIOIMMU OJHOKIIACCHUKAMU, B TOM 4HCIE € OCOObIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTSAMH, JAIOMIET0 OOYYaAIOUIUMCS COIMAIbHO 3HAYUMBIA OIBIT COTPYAHUYECTBA U
B3aUMHOH TIOMOIIY;

e  UHUIUHPOBAHHWE U TOJJIEPKKY HCCIENOBATEIbCKON JEATEIBHOCTH OO0yJarouuxcs,
IJIJAHUPOBAHUE W BBINOJHEHUE MHAWBUAYAIBHBIX W TPYIIIOBBIX IPOEKTOB BOCIHUTATEIBHON
HaIlPaBJIECHHOCTH.

1.COAEP KAHUE YYEBHOI'O ITIPEJMETA «XUMMUSD»

8 KJIACC



ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue CBOWCTBa BELIECTB. ArperaTHoe cocTosiHue BeuiecTB. Ilonsitue o
METO/ax MMo3HaHMs B XUMuU. YucTele BemecTBa u cMmecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBHAsA aToMHas Macca. OTHOCHTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KomnyectBo BemecrBa. Monb. MoisipHasg macca. B3anMOCBsI3b KOJIMUYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacyérol mo popmysiam XUMHUYECKUX COCTUHEHUH.

Ousnyeckue M XMMHYECKHE SBICHMSA. XHMMHUYECKas peakuus M €€ IMPU3HAKH. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHUs, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUWIaMu pabOThl B J1abOpaTopuu U NMpUEMaMu
oOparmieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHHMEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOAeHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoaeHne
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XUMHUECKHMX peakuuil (pasjokeHue caxapa,
B3alMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpUJIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenwe crocoOoB
pas3jielieHuss CMecel: C IOMOINbI0 MarHuTa, (WIBTPOBAaHHE, BBIIAPUBAHUE, TUCTUIUIALUA,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OpoMBIIIIEHHOCTH. KpyroBopot kucinopona B npupoze. O30H — auioTporHas MOJU(pHUKAIH
KHCIIOpOJa.

TemoBoil 3(dexT XuMHUUECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
SHAOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIOS.

Bonopon — »nemeHT u mpocroe BemecTtBo. Haxokaenue Bomopoia B INPUPOIE,
buznyecknue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTs! u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnueckue cpolicTBa BoAbl. Boxa kak pactBoputens. PactBopbl. Hachlmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsisHeHHe NpUpOAHbIX BoA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuael. Krnaccudukamus OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKcUI0B. DU3nNUYECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Krnaccudukanusi ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIC OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJICH.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINpeeNieHue COoJep>KaHusl KUCIOopoia B BO3AyXe, MOIydeHue, cobupaHue,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3lilaMu OKCHIOB M ONUCAaHHE HX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pPACIIO3HABAHHUE U
M3YyYeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MO>XHO HMCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccneaoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIISCTB C Pa3IUYHONW pPacTBOPHUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PAcTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTallaMH,
peakuuii HeWTpaiau3alud, MOJyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BakHenme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJIHBIX DJIEMEHTOB (IIETIOYHBIC U IIETIOUYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux osnemenros [l M.
MenneneeBa. Koporkonepuognas u JuiHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HUECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenne artomoB. CocraB aroMHbIX saep. M3oromsl. Onektponbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IMOJIOKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pajnyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX 1
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbli U IpaskJaHUH.



Xumuueckas CBA3b. KoBasieHTHas (monsipHas u HEMnoJIsipHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CcBs3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IMHKA C pacTBOpPaMHU KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIuu Pa3JIoKEeHUs, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUH XUMHH B 8 KJIacCe€ OCYILECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAy4YHbIH (aKT, THUIIOTE3a, TEOPHs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYIHOCTh,  HAOMIOJEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE TMOPOJbI, TMOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOJAOB, Kajusl, KaJbLMS U UX COCAUHEHUN B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTATMYECKON PEMIETKH M BHJIa XUMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUuMHUYECKUX PEAKIUN MO Pa3IMnIHBIM MPU3HAKaM (10 YHCIY U COCTaBy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTue o ckopocTu xumuyeckoi peakuuu. IloHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHE O XUMHUYeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMHYECKON PEaKIIUU U TTOJIOKEHUE XHUMHUIECKOTO PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIUM, JJICKTPOHHBIN OajaHC OKHUCIHTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKIuii C UCIOIb30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.



Teopust PAEKTPOTUTAYECKON AUCCOIUALIMK. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOKCTBA KHCIOT, OCHOBAaHUM M COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KUCJIOT, IIeno4yed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTepHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NPOTEKaHMs Peakuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMUX MPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKLUil (FOpeHue, peakuu pa3jiokKeHUs, COEAUHEHUs),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJI0POBOAOPO/Ia HAa OPTaHMU3M 4YejloBeKa. BaxkHelmme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPONHbIE MOJU(PHKAIIMK KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmupe Kak MpeACcTaBUTENS Kiacca KHUCIOT M chenuduueckue). XHUMHUYECKUE peakiuu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUM B TMpHUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpYXKawllehd cpeabl
COETMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arpsS3HEHHE BO3yXa W BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUA. A30T, pPacIpoCTpaHEHHE B TNpupoae, (usnueckue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3andeckue 1 XMMHUYECKre
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHe CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznueckue M XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY Karolleld Cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3JyXa, MOYBbI M BOAOEMOB). Docdop, ammroTporHbie MOIUPUKAIIH
docdopa, puzmueckue n xumuaeckue cpoiictBa. Okcuna dochopa (V) u dochopHas Kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (pU3MYecKue ¥ XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4eHHE U IPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, MOJydyeHHE W npuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAWIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, ATWUJEH, AaleTWIEeH, 3TaHOJI, IJMLEPHH, YKCycHas kuciora). IIpuponHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TEepepadbOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeJoBeKa. MarepuaabHOE €JUHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBbITY, B IPOMBIIIICHHOCTH. Baxuelume
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pa3l0B HEOPraHMYECKHX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3liaMM XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOI0JIeHuEe NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMMaka, IpOBEJICHHE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHE MPHU3HAKOB MX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOW KHCIOTHI C Melbl0 (BO3MOXHO
UCITOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYE€HHE MOJeNell KPUCTAIMUECKUX PElIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHUE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX peakIMii Ha KapOoHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHME C MPOJyKLUeH
CIWJIMKaTHOM MPOMBIIIJIEHHOCTH, PELIeHHE 3KCIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelimue
HEMETAJUJIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OOmast xapakTepUCTUKAa XHMHUYECKHUX 3JEMEHTOB — METAJJIOB HA OCHOBAHHUU UX
nosnoxxeHus B [lepuonnueckoit cucreme xumudeckux anemeHToB J[. 1. MenaeneeBa u ctpoeHus



atomoB. CTpoeHHe MeTauloB. MeTrauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
pem€Tka. DIEKTPOXUMHUYECKUN psij HanmpspkeHUM MertayuioB. Du3nyeckne U XUMUYECKHE
cBoiicTBa MeTayioB. OOmuMe cnocoObl MOMy4YeHHs] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: ON0KeHUE B [leproanueckoi cucTeEMe XUMUYECKUX AJIEMEHTOB /1.
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajublui: 1moJokeHue B Ilepuogmueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpneneeBa, CTpOCHHME UMX aTOMOB, HaxXOXICHUE B
npupoje. Prusndeckue U XMMUYECKHUE CBOMCTBA MArHUs W Kanblus. BaxHenmmue coearHEHUs
KanbpIus (OKCU, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUeCKUe U XMMUYECKHUE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
sxene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xenmesza (III), mx cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METa/lIOB M CIUIaBOB, MX (U3MYECKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJIbIUs U HATPHS C BOJOM (BO3MOXHO MCIOJIh30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(ITI), memgu (II), HaGmroieHNE W OMKCAHKE MPOILIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOICTB T'HJIPOKCHAA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 3a7a4 10
Teme «BakHelme MeTalyIbl U UX COCIMHEHUSI.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIe cpepl (IpeaenbHas JOMyCTUMas KOHLIEHTpalus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJUMEPHBIE MATEPUAIBI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeAMETHBIX CBA3€H MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCMOJb30BAaHMWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK ¥ TIOHATHH,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIS1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAy4HBIH (akT, TUIOTE3a, 3aKOH, TEOpPHs,
aHaM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTepUAIIbI.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUH 3apsij, MPOBOAHUKH, MOJYIPOBOIHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pELETKa, CIJIaBbl, (U3UYECKHUE BEIMYUHBI,
€MHUILIBI U3MEPEHHUSI, KOCMUYECKOe MPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COMHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

21INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA YYEBHOI'O IIPEJIMETA
«XHUMUS»

JJUYHOCTHBLIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHHS IPOrpaMMbl OCHOBHOIO 00mIEro 006pa3oBaHUs
JIOCTUTAIOTCS B X0JI€ 00yYEHHs XUMHHU B €IUHCTBE y4EOHOM U BOCIMTATEIILHOM JEATEIHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCHHCKMMH  COILMOKYJIBTYPHBIMH M JIyXOBHO-
HpaBCTBeHHBIMI/I IOECHHOCTAMU, HpI/IHFITI)IMI/I B O6IIICCTBC HpaBI/IJIaMI/I n HOpMaMI/I IIOBCACHUA U
CIIOCOOCTBYIOT MPOIECCAaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AI[MHA 00YIafOIIUXCS.

JIMYHOCTHBIE PE3YJbTATHl OTPAKAIOT T'OTOBHOCTH OOYYAKOLIMXCA PYKOBOJICTBOBATHCS
CHCTEMOM MO3MTUBHBIX LIEHHOCTHBIX OPUEHTALMN M PACIIMPEHHME OIbITa AEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS

[ICHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJIeMI0, TOHMMAaHHs 3HAYCHHS XMMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIJETh JIOCTOBEPHOM HH(OpMALUEH O TMEPEIOBBIX TOCTHIKEHUAX M OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHEpa 1 00IIeCTRa,

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

HpeI[CTaBJ'IeHI/Iﬂ 0 COIHaJIBbHBIX HOpMaX n HpaBI/IJ'IaX MCKIIMYHOCTHBIX OTHOHIGHI/Iﬁ B
KOJIJICKTHUBE, KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTH B 06HIeCTBeHHO HOHC3HOﬁ,
y4eOHOUCCIIEI0BATENBCKON, TBOPYECKOW M APYIMX BHIAX JESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM IESITEbHOCTH MPH BITOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMTOJTHEHUM XHMHUYECKUX OKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX MPOCKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>1 y‘-Ie6HOI\/'I JACATCIIbHOCTH, TTOTOBHOCTH
OIICHHUBATH CBOé IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapI/IHIeﬁ C II0o3unpnunu HpaBCTBeHHBIX 58
MPABOBBIX HOPM € YIETOM OCO3HAHHMS MTOCIIEACTBHI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHYECKHE  MPEACTABICHHS O  BEIMECTBE W  XUMHYECKOM  PEaKIWH,
COOTBGTCTBYIOHII/IG COBpeMeHHOMy ypOBHI-O paSBI/ITI/IH HayKI/I U COCTaBJIAKOIINC OCHOBy JJI
NOHUMAHHs ~ CYIIHOCTH  HAy4YHOW KapTHHBI ~MHpa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOIBI, B3AMMOCBS3SIX YeIOBEKa C MPUPOIHON CPEmoi, 0 posn
XUMHUU B ITO3HAHUU 3THUX SaKOHOMepHOCTeﬁ;

IIO3HABaTCIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha HO.]'Iy‘-IeHI/Ie HOBBIX 3HaHHI71 10 XHUMUHU,
HEOOXOoauMBIe Il OOBSCHEHUS HAONIOIaeMBbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIBHOM,



MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPAaTypOH, NOCTYHNHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyYEHHI0 M TO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, POEKTHOM U MCCIEA0BATEIBCKON NESTEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBBIO,
YCTaHOBKM Ha 3J0pOBbI 00pa3 >KM3HMU, OCO3HAHHE IIOCIEACTBUII W HENPHUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] alKOrojsl, HApKOTHKOB, KypPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBui1 0€30MacHOCTH TpU OOpamleHHH ¢ XMMHUYECKHMMH BEUIECTBAaMH B OBITY W peajbHOM
JKU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuii 1 Tpyaa pa3mudHOro pojia, yBaAKEHHE K
TPpyly U pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIMBUAYAIbHOW TPACKTOPUU
MPOJOHKEHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpefe;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKHU 11eJ1IecO00pa3HOe OTHOIIEHUE K MPUPOJEe KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUECKOMY H TICHXHYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHSI MpaBUJl 0€30MacHOTrO MOBEIECHUS MIpU paboTe ¢ BelleCTBaMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOLIUX 310POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, IS TIOBBIIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBbl, OCO3HaHUA INI0OOATBHOTO XapaKTepa SKOJIOTMYEeCKHX MpoOjaeM W MyTell MX pelieHus
MIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHHs PYKOBOJCTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTATOB BBIIEISAIOT 3HAYMMblE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeTOB (OPMUPOBATH NMPEACTABIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyISTHBHBIE), KOTOpbIE OOECIeYnBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHUSI MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJICHUS I[P OCBOCHHMM 3HAHMIA:
pacKpblBaTh CMBICI XMUMHMYECKHX MOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMHU), UCIOIb30BaTh MOHATHUS I OOBICHEHUS
OTJENbHBIX (DAaKTOB W SBICHHH, BBIOMpAaTh OCHOBAHUS M KPUTEPUH IS KiaccuuKauu
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKLUM, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBSI3H



MEXy 00BEKTaMH U3YYEHUS, CTPOUTH JIOTHUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, J€TyKTUBHBIE,
10 aHAJIOT'MH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

YMEHME MPUMEHATHh B MPOLIECCE NO3HAHUS MOHATHUS (IMPEAMETHBIE U METalPEIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIE NPEICTABICHUS] — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHHH Y4eOHO-
[IO3HABATEJIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNW BBIABIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAaEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHHUE HCHOJb30BATh MOCTABIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IIO3HaHUS, a
TaKkKe B KadyeCTBE OCHOBBI JUIsl (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE Ha0II01aTh 3@ X0/10M MPOLIECca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIMpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(DOPMALIMIO PA3IMUHBIX BUI0B
U GOpM IIPEICTABICHUS, OTYYAEMYIO U3 Pa3HbIX MCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHYECKOTO COAEp)KaHHWs, CIPaBOYHbIE MOcoOus, pecypchl HMHTepHETa), KPUTUYECKU
OLICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IMuHble METOBI U 3alPOCHI NP MOUCKE U 0TOOpe MH(pOpMaluU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4EOHBIX U MO3HABAaTEIbHbBIX 3aj1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTHM HUCIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IperCTaBIECHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHME HCNOJIb30BaTh M AHAIM3UPOBATh B IIpoliecce Y4eOHON U HCCIIel0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOIHON CPEB.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora u (Wiu) JUCKYCCHMH) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHUsI IPEACTABIATH NOJy4YEHHBIE PE3yJbTaThl TO3HABATENBHOM JEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pPe3yJbTaTOB BBIIOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (Ja00paTOPHOTO ONbITa, J1a0OPaTOpHOW PabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCJIEIOBATENLCKON N1eATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUK (00CYXIEHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).



PeryasiTuBHbIe yHHBepcaJbHbIE y4eOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOATEIbHO ONPENEIATh LENU JAEATENbHOCTH, JIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M ITO3HABATENIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBAaTh IPENJIOKECHHBIM aIrOpPUTM ACUCTBHU IIPU
BBITIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 HM3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3ysbTaTa 3asBJICHHOM L€y,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraeMbI€ B YCIIOBUH 3alaHUM.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pPE3YJNbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIENAIOT: OCBOCHHBIC
o0yyarolMMUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOObI JeicTBui, cnenuduueckue A
OpeaMeTHOM o0sacT «XUMUS», BUIbl JESITEIbHOCTH MO IMOJTYYEHHUI0 HOBOI'O 3HAHHUSA, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHITHH: aTOM, MOJEKYJA, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAsA U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJS XUMHUYECKOIO
3JIEMEHTAa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKas peakiys, kiaccudukanus
peaKuuil: peakLuy COCINHEHUS, PEAKIIUU PA3JI0KECHUS, PEaKIIMK 3aMELICHMS, PEaKIIUH
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHAasl M HEIOJIIpHAas KOBAJIECHTHAs CBSA3b, MOHHAsS CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUM W NPUMEHSATH 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlieHUSI (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKHUX PEAKLINN;

® OmIpeleNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COEAUMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(KOBaJICHTHasi U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOiaMuHyio ¢opmy Ilepuonnyeckoil cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moArpymnmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Mamble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHMsI, KOTopble UMeoTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKMX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacnpeeseHue UX M0 JIEKTPOHHBIM CII0SIM);



KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sbdexry);

XapakTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIECTB PA3THUUYHBIX
KJIACCOB, NOATBEpPXKJas  ONUCAaHWE [PUMEpPaMU  MOJICKYJISIPHBIX  YpaBHEHHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOMN peaKkuu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEMAaTH3allMI0, KIACCU(UKALIMIO, BBISIBICHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEIIECTB M XUMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJCHHE,  HW3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICTICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BaHUS XWUMHUYECKOW TOCYyIOM W J1abopaTopHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOupaHuio ra3000pa3HBIX BEIIECTB (BOJAOpOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pAaCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHondTaNenH, METUIIOPaHK U JpyTue).

K koHny oOyueHus B 9 kiacce IpeaMETHBIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: XUMUYECKHU DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUSA, XMMHUUYECKass peaklus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HMOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIUU,  OKHUCIIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTKa, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOM pEeaKIUH, MPEeAeIbHO JOIyCTUMAas
xoHueHTpauus [T/IK BemecTsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATUM M IPUMEHATH OTU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPAICHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUsS (OpMysn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noAarpynna (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOBI,
COOTHOCUTb 0003HAu€HHs, KOTOpble HMEITCA B IEPUOAMYECKOM Tabiuue, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMuCio AMEKTPOHOB U PACIPEeNICHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEJMHEHUH B Mpesenax MajblX INepUOJOB U INIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENCHEeW OKUCICHUS XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IMOATBEPK/1asl OMKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHUS 3JIEKTPOIUTUYECKON JUCCOLMAIMU KUCIIOT, IeNI0Yel U COoJel,
HOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklil HOHHOr0 0OMeHa, ypaBHEHMs PEaKLU,
HOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelleCTBaMU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKaHUs XMMUUYECKUX MPEBPAILEHUI B pa3INUHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

coOyoiaTh MpaBWJa IOJIb30BAaHUS XMUMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
0o0OpyJOBaHUEM, a TaK)Ke MpaBHUja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
UHCTPYKLHUSMH 10 BBINOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIeHHWEe, W3MEPEeHHe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



3. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEAMETA «XUMMUSD»

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHnoBaHue pa3aesioB U DJiIeKTpoHHbIE (HH(POBHIE)
KoHnTpoJibHbIE IpakTnyeckue
n/n TeM MPOrpamMMbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. [lepBoHavyaibHble XUMHYECKHE TOHATUSA
Xumust — BaxkHas 0o0J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU IEeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BEKA
12 BemrecTBa 1 XUMU4YECKHE 15 1 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pasnen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
91 Boznyx. Kucnopoz. [lonsitue 6 bubmuoteka [IOK
' 00 okcumax https://m.edso0o.ru/7f41837c
Bogopon. Ilonsitue o bubmuoreka [IOK
2.2 8 1
KHCJIOTaX M COJNISIX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHUSX https://m.edso0o.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuoteka [JOK
' HEOPTraHWYECKUX COETMHEHMUIM https://m.edso00.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHune aToMOB.



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

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuun

[Tepuoanueckuii 3aKOH U
31 [lepuoanueckas cucrtema 7 Bu6muoteka [JOK
XAMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. BuGmiorexa LIOK
32 Oxucaensio- 8 2 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEJIBLHBIC PEAKITUN
bu6nunoreka LIOK
Hroro no pasaeny 15 https://m.edsoi.lru/7f41837c
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68 5 5
ITPOI'PAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/m P Kourpoububie = IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoTshI padoThI
pecypcbl
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpEeHME U yriayOIeHHE 3HAHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUAIIHS. 8 1 1 bubmmorexa [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
91 OO6m1ast xapakTepruCTUKa XUMUUYECKHIX 4 1 bubnmnorexa [JOK
' sneMenToB VIIA-rpymmnsl. ['anorens https://m.eds00.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa LTOK
' PYIIIBL -ep https://m.edso0o.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKHIX
2.3 aneMeHToB VA-rpymisl. A3ot, pochop u 7 1 bubnmorexa LOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
24 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 8 1 2 bu6muoreka [JOK
' aneMmeHToB [VA-rpynnsl. Yriaepoa u https://m.edso0o.ru/7f41a636



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

KPEMHUN U UX COCTUHEHUS

Uroro mo pazneny 25
Pa3znea 3. Merajliibl M UX CO€THHEHHUS
bubnunoreka LIOK
A 7! 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxxuelnme Metauibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 buGnuorexa [JOK
' 1 P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bceero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponp xumuu B 1 bu6mmoreka [IOK
JKW3HU yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 ITonsiTie 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «[IpaBumna paboTsl B 1abopaTtopuu u 1 bubnuorexa [JOK
npuéMbl 0OpaleHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEMY
4 YucThic BemecTBa U CMECH. 1 bu6nmoreka [JOK
CrniocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmorexa [IOK
A 1
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BElIeCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuorexa [JOK

9 A -
TOMHO-MOICKYIIpHoS yaerue https://m.eds00.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIa. bubnnoreka [HOK
10
BaneHTHOCTH aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJISIpHAS bubmorexa HOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHUE bu6mmoreka [IOK
sIBJICHUsI. XUMHUUYECKasl peaKLUs https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKAHUS bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuoteka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Krnaccudukanus XuMuueckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmiorexa LIOK
pedid A P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
19 M. B. JIoMOHOCOB — yU&HBIN- bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHImKIoneauct. O0o0meHne u
cucCTeMaTHU3alusd 3HaAaHUN

https://m.edsoo.ru/ff0d40c4

KonrtponsHas padora Nel mo reme

20 «BermiecTBa 1 XUMHUUYECKHUE bubmorexa HOK
B https://m.edso0.ru/ff0d4290
peaKIrm
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kucnopon — saeMeHT u bubmmorexa [TOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckre U XUMHUECKHE
29 CBOMCTBA KHCJIOpOJia (peaKIuu bubnnoreka [JOK
okucienus, ropeane). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIax
Croco05I ITOJIy4eHUs KUCJIOpoaa B
23 j1abopaTopuu Zlqn OMI)IHIJ'IerH(iTI/I bubmmorexa [IOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaKkIu, MOHATHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM ypaBHEHUM, https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKHUX PEaKIIMSIX
TomnuBo (HePTh, YTOJIb U METAH).
25 3ar ;13He1§He¢1;o3 : a, CII0COOBI c)ero bubmiorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALICHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «[Tonmyuenne u cobupanue bubmnorexa [IOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)»
b K
27 Bomopon — anemeHT u nmpocToe no/morexa [0

https://m.edsoo.ru/ff0d4dd0
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BelecTBO. Haxoxaenue B npupoje

duznueckue 1 XUMHUYECKHE

bubmuorexa [JOK

28 cpoficTea Bozopona. llpimenere https://m.eds00.ru/ff0d4ddo
BOJIOpOJa
29 IT 1€ 0 KUCJIOTaX U COJIAX bubmorexa [JOK
Ot https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/1a B bubnnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Ipa eckast pabora Ne 4 o Teme
31 «I?I (CHITECRai b 6 ! e HoTem bubmuorexa [JOK
OIyHeHie 1 cobupat . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YYCHHE €TI0 CBOHCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Boraucnenuns 00bpEma, KouecTBa
33 HBECTHOM bu6mmorexa [IOK
PEMECTBA Tasa MO Cro H3nee O_, Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 BHCHH aKIIMM Ha OCHOB bubmorexa [JOK
YPagHe IO,_p cart o° ove https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 du3nYECKre U XUMUYECKUe bubmuoreka [JOK
CBOIICTBAa BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boja xak pacTBOpUTENb.
8 P P bubnmoreka [JOK
37 HaceliieHHbIe 1 HEHACHIIIICHHBIE

pactBOpbl. MaccoBast 1oJist

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PacTBOPE

[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PACTBOPOB C

bubmuorexa [JOK

38
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta No2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCU(UKAIUS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: COCTaB, bubnnoreka [JOK
KJ1accuuKalys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMU4ecKkue CBOWCTBa bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XuMHU4YeCKue CBOWCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéLII) HI([)JI )eHI/ISI XI/IMI/I‘—IZ(I?KI/IC bubmmorexa [TOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padorta Ne 6.
bu6mmorexa [IOK
47 Pemenue skcriepuMeHTaIbHBIX

3aaa4 110 TEMC «OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9b7c
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HEOPraHWYECKUX COEAUHEHUI

['enernueckas cBsA3b MEKIY

bubmuorexa [JOK

48 KJIaCcCaMHU HEOPTaHUYECKHUX
. p https://m.eds00.ru/00ad9a50
COEIMHEHU
49 O06o001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHHUH https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHEIE KJIACCHI bubmmorexa [TOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCTUHCHHIM
ITepBble TOMBITKU KJIaCCH(PUKAIIUN
51 XAMHYECKHX dIIEMEHTOB. IloHsATHE O bubmmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
IpyNax CXOJHBIX JICMCHTOB
[Teproauyeckuii 3aK0H U
59 [lepuoanueckas cucrtema bubnuoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPYIIIEL, TOATPYIIHEL bubmmorexa [TOK
PHOEL, TPYIHDL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000JI04eK
55 aToMoB d1eMeHTOoB [lepuoanueckoit bubmnorexa [IOK
PHO https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHUECKOTO
bubmuorexa [JOK
56 SIIEMEHTA IO €0 MOJIOKEHUIO B

[Tepnonnueckoit cucreme /1. U.

https://m.edsoo.ru/00ada824
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Menpeneena

3nauenue Ilepuonnueckoro 3akoHa
JUISl pa3BUTHS HAYKH U IPAKTUKU. [I.

bubmuorexa [JOK

S N. MenpeneeB — y4€HbIH, Me1aror https://m.edsoo.ru/00ada96e
U TpakJIaHUH
PesepBHbIil ypok. O6001IeHIE 1
58 cucTeMaTu3alys 3HaHUH / bubmuorexa [JOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adb33c
paborta
KonTponbnas pabota Ne4 mo teme
59 «CtpoeHue aroma. XuMudeckas bubnuorexa [IOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHas paboTa
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
60
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Hormast xiiriecias coisp https://m.edsoo.ru/00adac34
62 KoBaneHTHas nonsipHast XMMHYECKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHast bubnuoreka [IOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 (TereHb OKHCIICHHS https://m.edsoo.ru/00adae28
65 OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE bubnnorexka [JOK
peakuuu https://m.edso0.ru/00adb076
66 OKHCIUTEIN U BOCCTAHOBHUTEIN bu6nmoreka [JOK
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https://m.edsoo.ru/00adb076

PesepBHbIil ypok. O6001IeHIE 1

67 CHCTEMAaTHU3alMs 3HAaHHUH 110 TeME 1 bubnuorexa [JOK
«CtpoeHue aroma. XuMudeckas https://m.eds00.ru/00ad9ch2
CBS3bY»
68 PezepBHblit ypok. O6001eHue u 1 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubnuorexa LIOK

N https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccugukarus 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAaHU OCHOBHBIX pa3eiioB Kypca
8 Kitacca»

Knaccudukanust xumMmuaeckux

6 €aKIMi 10 Pa3INYHBIM 1 bubmorexa LOK
p p https://m.edsoo.ru/00adbch0
MpU3HAKaM

7 ITonsiTHE O CKOPOCTH XUMHYECKOU 1 bubnnoreka [HOK

pPCaKunu. ITonsiITHE O TOMOTEHHBIX

https://m.edsoo.ru/00adbe9a
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U TCTCPOTCHHBIX PCAKIUAX

IloHATHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuorexa [JOK

8 Ha CKOPOCTh XUMHUYECKOUN pEeaKIINNA
p peaktt https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMUYECKOT'0
paBHOBECHUS
9 OKUCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBHUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM
10 nccoruanuu. CuibHbBIE U c1a0blie Bubmorexa ITOK
a 1A, https://m.edso00.ru/00adcd68
AIEKTPOIIUTHI
11 HMounrle ypaBHEHUS peakIuil bubnmorexa LOK
M peakil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE bubnuoteka [JOK
MpeJICTaBICHH 00 https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBETE IIPEICTABIEHUN 00 bubmmorexa [IOK
pedl N https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 ITonsgarue o ruaponnse coiaei bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U CUCTeMAaTH3aIs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. bubnnoreka [HOK

«Perienue SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00addbfa
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3agaqd»

KonTtponsnast padora Ne2 o reme

«OIIEeKTpOIUTUYECKAs bubmumoreka [IOK
17
JUcconanusg. XUMHAYECKUE https://m.edsoo.ru/00addecQ
PEaKIMK B pacTBOPax»
OO0m1as XxapakKTepucTUKa
18 rajJJoreHoB. XMMHUYECKHE CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/00addfe2
Ha IIpUMepe Xjopa
Xnoposogopoa. ConsHast KUCIIOTa,
19 XHMII/)IquKI/I: CBOIiCcTBa bubmorexa LIOK
’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, IPUMCHCHHE
[IpakTrueckast padora Ne 2 o
20 teme «llorydenue consgHoi bubmorexa [JOK
i . . https://m.edsoo.ru/00ade348
KHCIIOTHI, H3yUCHHE €€ CBOMCTBY
Berurcnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIUi, eClIU OAUH bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKA bubnuoteka [JOK
a1eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIMK
93 cepbl. Haxoxnenue cepol 1 e€ bubnuorexa [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBo10poa, CTPOCHHE,
P P P bubnmoreka [JOK
24 ¢du3nueckrue 1 XUMHUYECKHE

CBOWCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢u3nvecKkre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JICKAIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a

26 MOJTYYEHUS] CEPHOM KUCIIOTBHI. bubnnorexka HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaroIle cpebl
COCTUHEHUSIMU CEPBI

97 Beruucienue MaccoBoi 1011 bubmuorexa [JOK
BBIXOJa MPOIYKTA PEAKLIHUHI https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOJIE bubmmorexa LHOK
pacipoctp pHpoze, https://m.edsoo.ru/00adeea6
buznyecKrue 1 XUMUYECKHE
CBOMCTBA
AMMHuak, ero pusnuecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYeHUE bubmorexa HOK

> HOIyH https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[TpakTtuyeckas padora Ne 3 o
30 teme «llonyyeHue ammuaka bubmorexa HOK
i . ’ https://m.edso00.ru/00adf180
U3YYCHUE €T0 CBOWCTBY

31 A3oTHas Kuc0Ta, e€ GU3nIecKre bubnmoreka [JOK
Y XMMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH

bubmuorexa [JOK
32 aMMOHHS B KaYeCTBE

MUHEPATBHBIX YIOOPEHUI.

https://m.edsoo.ru/00adf518
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XUMHUYECKOE 3arpsiI3HEHNE
OKPYKaroIle cpebl
COEIMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u
dbocdopHas kuciaora, GUndecKre

bubmuorexa [JOK

33 1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnonb3oBanue pocdaros B
34 KaueCTBE MHUHEPATbHBIX bubnnoreka [JOK
yno0peHuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yraepon, pacipocTpaHeHHAE B
35 npnplc))ne, g)mnljlecxie u bubmorexa LHOK
8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxcunpl yraepona, ux pusmueckue
U XUMHYECKHE CBOMCTBA.
36 DKosoruyeckue npoodaemMbl bubnuorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJepoja
(Iv)
N bubmuorexa [JOK
37 YrobHas KHEIOTa i €€ con https://m.eds00.ru/00ae006c
[TpaxTrueckast pabota Ne 4 o
38 teMe "llosrydeHue yrieknuciaoro bubnnorexka [JOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
39 [lepBoHauanbHbBIE TOHATHUS 00 bubnnorexka [JOK

OpTraHU4YCCKUX BCIICCTBAX KAK O

https://m.edso0.ru/00ae054¢
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COEIMHEHUSX YIiepoaa

40 KpemHunii u ero coequHeHus buGnnorexa LIOK
https://m.eds00.ru/00ae080a
[TpakTuueckas padota Ne 5.

41 Pemenue skcniepuMeHTaNbHbBIX bubnnorexka [HOK
3a/1a4 1o reme «Baxxueimue https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KonTtponsnast padora Ne3 o teme

42 «BaxkHenme HeMeTallbl U UX bubmorexa LHOK

https://m.edso0o.ru/00ae0e18
COCTMHCHUS»
OO61as xapakTepucTUKa
XUMUYECKHUX AJIEMEHTOB —

43 MeTaJI0B. Metajuinueckas CBs3b U bubnuorexa [JOK
MeTaJUIMYecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOWCTBA METAJLIIOB.

44 DNEKTPOXUMHUUECKUH psifl bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJJIOB
O61ue crnocoObl MOTyYeHUs
MetasuioB. CrutaBel. Beraucienus
45 10 YPaBHEHUSAM XUMHYECKUX bubmmorexa [OK

o https://m.edso00.ru/00ae1156
peakIuii, eclii OJMH U3 PeareHTOB
COJIEPKUT IPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK

https://m.edso00.ru/00ae1278

47 [lemouHbIe METAIIITBI bu6mmoreka [IOK
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https://m.edsoo.ru/00ael4b2

OKcuabl ¥ THAPOKCUJIBI HATPUS U

bu6mmoreka [IOK

48
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHoO3eMeNbHBIE METAILIBI — bubnnoreka HOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxkueiime coeTuHEHUA KAJIbLIUS bubmnorexa [IOK
8 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
JKécTkocTh BOABI M CLIOCOOEI €€ bu6mmoreka [IOK
52
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o
53 TeMe "YKECTKOCTL BOABI U METOILI bubnmorexa LOK
. " a a https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuorexa [JOK
>4 Amoumii https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.edsoo0.ru/00ae1d86
57 OKCcuIbl, THAPOKCUIBI U COJIHA bubnmoreka [JOK
xenesa (II) u sxenesa (11I) https://m.edso00.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
59 [TpakTiueckast pabora Ne 7. bubmuorexa [IOK

Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

3aj1a4 1o teme «BakHelme
METaJUIbl U UX COCTUHCHUS
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CITH OJIUH
50 13 PEareHTOB JIaH B M30BITKE WIIH 1 bubmuorexa [JOK
COJIEPXKUT pUMecH. Brruncnenns https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS 1
3HAHUH
KonTtponsnast padora Ne4 o reme
62 «BaxxHeumme MeTalIbl U UX 1
COCTUHCHHS
63 BemectBa u matepuansi B 1 bubnuoteka [JOK
MOBCETHEBHOM KH3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe 1 bubnuotexa [JOK
OKPYKaIOIIE Cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemennun 1 bubnnoreka [JOK
9KOJIOTHYECKUX MpoodIemM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bubnnoreka [JOK
66 . 1
cHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O600mIeHNE U 1 bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHUu! https://m.edsoo.ru/00adb33c
PesepBublit ypok. O6o0mIeHNE U bubmmoreka [IOK
68 . 1
cHCTeMaTHU3alus 3HaHU! https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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[TPOTPAMME




HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOTO 0011IeT0
o0pa3oBaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATUH: aToM,
MOJIEKYJIa, XUMHUYECKHM 3JIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHas M MOJEKYJsIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JI1 XMMUYECKOTO
AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BbEM, XUMUYECKas peaKits,
KJaccu(uUKalusl —peakluil: peakuuu COEAMHEHMs, pPEeaKLuu
pa3IoKEHUs, peakUuM 3aMELICHMs, PEaKIUH OOMEeHa, JK30- HU
HHJIOTEPMHUUYECKHE PEeaKLUH, TEIIOBON 3(h(eKT peakiuu, pacTBop,

MaccoBas JI0JIS BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHWYCCKUX MHOHATUU U
NPUMCHATE O3THU TIOHATHUA IIpPpU OINHMCAHHMMU BCUICCTB MW HUX

IIpEBpaICHUI

1.3

MCIIOJIb30BaTh XUMUUECKYIO0 CUMBOJIMKY JJISl COCTaBJIEHUS (POPMYJT

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

1.4

pacCKpbiBaTb CMBICIT 3dKOHOB COXpaHCHHA MAaACChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJAPHOI'0 Y4YCHHs, 3aKOHa

ABoraapo

1.5

OnpeAc/IsATb BaJICHTHOCTbL AaTOMOB JJICMCHTOB B 6HHapHBIX

COCOAUMHECHUAX

1.6

KJIAaCCU(UIUPOBATh XUMHUYECKHE PEAKIUH (IO YHUCIYy M COCTaBy




YYaCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY 3(PQeKTy)

1.7

BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAaCCBI

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO HOJKO XHUMHYECKOI'O 3JIEMEHTA I10 (bopMyne

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

IIPUMCHATH C€CTCCTBCHHOHAYYHEBIC METOAbI IIO3HAaHUA —
Ha6JIIOI[eHI/Ie, HN3MCPCHUC, MOJCIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN ¥ MBICJICHHBIH )

ITo TEMC: «BakHenmme MMpCaACTaBUTCIIN HCOPraHUYCCKUX

BCIICCTB»

2.1

PaCKpbIBaAThb CMBICI OCHOBHBIX XHMHYCCKUX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIIpEACIIATh NPUHAIJICIKHOCTb BCIUICCTB K OHpe,I[eJ'IéHHOMy KJIaccy

COCIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapaKkTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA
BEUIECTB  pa3JIMUHBIX  KJIAcCOB, TOATBEpPXkJAas  ONMCAHUE
IpUMEpaMu  MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX

XUMUYECKHUX PeaKLnn

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMUUYCCKHX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOM U
1abopaTOPHBIM 00OpPYAOBaHUEM, a TAKXKE TIPaBUIIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIIMSIMH TIO BBITIOJTHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IIO IMOJIYYCHUIO U co6npaHmo
ra3000pa3HBIX BEMIECTB (BOJIOPOAA U KHCIOPO/Ia), MPUTOTOBICHUIO
pacTBOPOB C OMNPEIETEHHOM MAacCOBOM J0JIEll PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH U IPOBOJAUTH XUMUYECKHE dKCIIEPUMEHTHI
[0 PaclO3HAaBAHUIO PACTBOPOB IMIENIOUYEH M KHUCIOT C IMOMOIUIBIO

WH/IUKATOPOB (JIakKMycC, (PeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

MPOBOAMTDH PACU€ThI MO YPABHEHUIO XUMUYECKON peaKkIuu




ITo teme: «Ilepmomuueckuit 3akoH u Ilepumonnueckas cucrema
xumudeckux snemeHtoB [[. M. MengeneeBa. CTpoeHHe aTOMOB.
XuMuueckas CBSI3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE

PEaKuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHUX MOHSITHI: PO aToMa,
AIIEKTPOHHBIA CIIOM aToMa, aTroMHasi OpOuTanb, paauyc aroma,
XUMUYECKasl CBSA3b, MOJISIPHAsT M HEMOJspHasi KOBAJICHTHAs CBS3b,
AIIEKTPOOTPHUILIATEILHOCTh, MOHHASI CBSI3b, MOH, KAaTHOH, aHHWOH,

CTCIICHb OKUCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OTHCHIBATh u XapaKTepu30BaTh TaOJINYHYIO bopmy
[lepuonnueckoil CHUCTEMBl XMMHYECKHUX D3JIEMEHTOB: pa3iudaTh
NOHATHUSL «TJIaBHasg moArpymmna (Arpynma)» U «mo0o4yHas

noarpynna (brpynna)», «Manbie» U «00NbIINE» EPUOIBI

3.4

packpbiBaTh cMmbici Ilepuonuueckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBAaTh IOHWMAaHUE TEPHOJUYECKON 3aBUCUMOCTH
CBOMCTB XHWMHUYECKHX DJJIEMEHTOB OT HWX IOJIO)KEHUSI B

Ilepnonnueckoi cucreme

3.5

COOTHOCHUTH O0O3HAu€HUs, KOTOpbIE MMEIOTCS B  Tabiuue
«Ilepnonnueckass cucremMa xumudeckux oanementos  JIL.H.
MenneneeBay ¢ YMCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB W 3apsaj sjapa, oOlee Yucio

AIIEKTPOHOB U PACIpeeIeHUE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

ONnpeaAciisiITb  CTCIICHb  OKUCJIICHUA  3JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUSIX

3.7

ONpCACIIAATL BU/ XUMHYECKOM CBS3HU (KOB&J’ICHTHaﬂ u I/IOHHaH) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3zoBaHusi




ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

1.1

PAacCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHSTHI: pacTBoOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIIUTHI, HIEKTPOIUTUIECKAsT TUCCOIHALINS,
pEaKIMK HOHHOTO OOMEHa, KaTaJIu3aTop, XMMHUIECKOe paBHOBECHE,
o0OpaTumbie u HeoOpaTUMbIe peaxuuu,
OKHCIIUTEIFHOBOCCTAHOBUTEIHHBIC peakuum, OKHCIIUTEIb,
BOCCTAHOBUTEIIb, OKHUCJIEHHME W BOCCTaHOBJIEHHE, AJUIOTPOIUS,
am(}oTepHOCTh, XUMHYECKas CBS3b (KOBAICHTHAs, WOHHA,
METaJUINYECKast), KPUCTAUTMYECKast PEIéTKa, CIIaBbl, CKOPOCTh

XHUMHYECKON pCaKuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHX MOHATUH U
MNPpUMCHATL O3THU IOHATHUA IIpU OINHMCAHMM BCUICCTB M HUX

MpeBpaIleHU I

1.3

COCTaBJIATH YPABHCHUA 3JICKTpOJII/ITI/I‘-ICCKOI71 Jucconuanum KMUcCJIoT,
menoqeﬁ u COHCﬁ, IIOJIHBIC U COKpaH_[éHHBIC YpaBHCHU peaKHI/Iﬁ

WOHHOI0 O0OMeHa

1.4

pacKphIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHTEIBHBIX
pEaKInil MOCPEICTBOM COCTABJICHHsI 3JEKTPOHHOro OallaHca ITHUX

peakuun

1.5

MMpOBOANTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

ITIo temam: «Hemeramnsl u ux COCIMHCHUA» U «MeTtanael U BX

COCOAUHCHUS

2.1

XapakTepu3oBaTh  (ONMHUCHIBaTh) 0OIME U CHEHU(PUYECKHE
XMMHUYECKHE CBOWCTBA TPOCTBIX U  CIOXKHBIX  BEIIECTB,
MOJATBEPXKJas OMHMCAHHE MPUMEPAMU MOJEKYJISPHBIX M HOHHBIX

ypaBHeHPIfI COOTBCTCTBYIOINX XUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIMIUX
CYIICCTBOBAHUEC TCHETHYECKOM  CBSI3U MCXKIAY  BCHICCTBAMU

Pa3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BE€IMIECTB B 3aBUCHMOCTH OT HX
CTPOCHUA, BO3MOXKHOCTHU NPOTCKAHHUA XUMHUUCCKHUX HpCBpaH_ICHI/Iﬁ

B Pa3JIMYHEBIX YCIIOBUAX

2.4

CIe0BaTh IMpaBUJIaM IMOJb30BAHUS XUMHUYECKOW TMMOCYAOM |




1ab0paTOPHBIM 000PYAOBAHHEM, a TAKXKE MPABUIIaM OOpPAIIEHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMH TIO BBITOJHEHHIO
Ha60paTOpHBIX XUMHYCCKUX OIBITOB IO MOJYUCHUIO U C06I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOro Ta3a)

2.5

IIPOBOJUTH PEAKUUH, IOATBEPKAAIOIIMNE KAYECTBEHHBI COCTaB
Pa3IUYHBIX BEIIECTB: PACIMO3HABATh OMBITHBIM MYTEM XJIOPHUI-,
Opomun, womun, KapOboHat, docdar, cumuKar, cynbdar,
T'UPOKCUIMOHBI, KATHOHBI AMMOHUS, HOHBI H3yYEHHBIX METAJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPIAHUYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpYXKaroLas cpeaa

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTHM: HHK

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IPUMEHSTh OCHOBHBIC OIEPALIMHM MBICIUTEILHON JEITeIbHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3AIHIO,
BBISIBIICHUE TPUYMHHO-CICJCTBCHHBIX CBSI3€H — JIUISI M3YYCHUS
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTGCTBCHHOHay‘-IHI)Ie
METO/bI TO3HAHUS — HAOJIOJCHHUE, U3MEPEHUE, MOJCIUPOBAHHE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiab XuMUM B ®KU3HU YelIOBEeKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOKMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsatTue o MeTomax MO3HAHMA B XMMHU. YHCTBIE BelIeCTBA M CMECH.

Crioco0bl pazneneHust cmecei

1.3

ATOMBEI U MOJICKYIJIBI. Xumudyeckue 3aeMeHThl. CHMBOIBI XHUMHYECKHUX
OJICMCHTOB. HpOCTble N CJIOXHBIC BCUICCTBA. ATOMHO'MOHeKy.HﬂpHOC

yYeHHE

1.4

Xumnueckas Qopmyna. BaneHTHOCT aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKkOH IIOCTOSHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAsh aTOMHas Macca.
OTHocuTeNbHAs MOJIEKYJsIpHas Macca. MaccoBas J0Js XHMHUYECKOTIO

9JICMCHTA B COCIMHCHHUHA

1.5

KonnuectBo Bemectsa. Moinb. MosnsspHas Macca. B3anMocCBs3b KOJIMYECTBA,
Macchl U YHUCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuérel mo dopmymnam

XUMHYECKHUX COCIMHEHUMN

1.6

Pu3nYecKre U XUMUYECKHE SIBICHUSA. XUMHAUYECKasl Peaklns U €€ MIPU3HAKH.
3aKOH  COXpaHEHMS  MacChl  BEIIECTB. XWUMHUYECKHE  ypaBHEHHUS.
Knaccupukanus XUMUYECKMX peakuuid (COeNMHEHHUs, pa3JIoXKeHUs,

3aMeleHus, o0OMeHa)

1.7

XWMHWYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMMMUYECKOH TIOCYIOH, C
npaBwiaMd paboTbl B Jaboparopuu W TOpuéMaMu  OOpaleHus C
na0opaTOpHBIM  000pYy/IOBaHWEM, H3Y4YE€HHE U OINHUCAaHHE (PU3UUYECKUX
CBOHMCTB 00pa3lloB HEOPTraHWYECKHX BEIIECTB, HAOMIO/IeHNE (HU3UIECKUX
(naBiIeHWE BOCKA, TAasHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KMUIIEHHE U
KOHJICHCAIIMSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKaINUBaHUE METHOM

IIPOBOJIOKH, B3aHMOJCHCTBHE MeEla C KI/ICJIOTOﬁ) HBHCHHﬁ, Ha6J'IIOIleHI/IC n




ONMCaHHWE MPHU3HAKOB MPOTEKAHMS XHUMHYECKHX peakuui (pa3ioxeHue
caxapa, B3aMMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM OapHsi, pa3iioKCHHE
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOAEHMCTBHE JKele3a C
pactBopom coau Menu(Il), m3yueHue crmocoOOB pazzaeneHus cmeced (¢
MOMOIIBI0O  MarHuTa, (WIBTPOBAHHE, BbIMAPUBAHHUE,  AUCTUILISAIIMS,
xpomarorpadus), IpOBEICHUE OYUCTKH MOBAPCHHOM COJIM, HAONIOJICHHE W
ONMCaHHWE PE3YJIbTAaTOB MPOBEACHUS OIBITA, HIUIIOCTPUPYIOUIETO 3aKOH

COXPaHEHHUS MACChl, CO3/IaHNE MOJIEIe MOJIEKYI (IapOCTEPHKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3agyx — cmecs rasos. CoctaB Bo3ayxa. Kucinopox — 31eMeHT U IpocToe
BemlecTBo. HaxoxieHue kuciopoia B mpupojie, Gu3nveckue 1 XMMUYecKHue
cBolicTBa (peakuuu ropenus). Oxcunpl. [lpumenenune kuciaopoaa. CrocoOst
MOJIy4eHUsl KHUCIOpoAa B Ja0OpaTOpUM M HPOMBIIUIEHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — auIoTponHas MOAU(UKAIMS KUCIOPOaa

2.2

TennoBoil 3ddexT XuMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U SHAOTEPMHUUECKHE peakiuu. TomauBo: yrojab U MeTaH. 3arpsa3HeHue

BO3yXa, YCUJICHUC ITapHHUKOBOI'O 3(1)(1)€KT3, pa3pyuieHue 030HOBOI'O CJI0s

2.3

Bozopox — anemenT u npoctoe BemectBo. HaxoxkaeHne Bomopoaa B MpUpoje,
¢du3MYecKue W XUMHUYECKHE CBOMCTBA, NMPHMEHEHHE, CIIOCOOBI TOITYUYCHUSI.

Kucnote! u conu

2.4

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBolicTBa BOAbl. Boma kak pactBoputens. PacTBOpbI.
HacellienHbie 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B
BoJle. MaccoBasl 10715 BEIIECTBA B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpuUpojie U B )KU3HU YesioBeka. KpyroBopot
BOJBl B NpHUpPOAE. 3arpsi3HEHHE MPUPOAHBIX BojA. OxpaHa U OUYMUCTKA

MIPUPOJTHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coeauneHuit. Oxcuabl. Knaccuduxanms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHCJIOTHbIE, amM{(OoTepHblE) U
HecoseoOpa3yrone. Homenknatypa okcunoB. dusznueckre U XMMUYECKHE

CBOMCTBa OKCHIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: HIENOYM UM HEPACTBOPUMBIE

OCHOBaHWU:I. HOMCHKHaTypa ocHoBaHul. ®Duzuueckue MU XUMHUYECKHE




cBoycTBa OcHOBaHuUU. [loirydenue ocHOBaHMM

2.8

Kucnorel. Knaccudukamus kucinor. Homenkmarypa kuciaor. @uzndeckue u
XMMHYECKHUE CBOMCTBA KUCIOT. Psn aktuBHOcTH MetaimioB H.H. bekerosa.

HOJ'Iy‘leHI/IC KHCIIOT

2.9

Comu. Homenknatypa coseil. @u3nueckue 1 XMMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMHUYECKUN OKCIIEPUMEHT: KaueCTBEHHOE OIIPENEICHUE COAEpKaHUs
KHCIIOpO/ia B BO3AyXe, MOyuyeHue, coOupaHue, pacrno3HaBaHue U U3yYeHHE
CBOMCTB KHCJIOPOJIa, HAOJIOIEHNE B3aUMOJICHCTBUS BELLECTB C KUCIOPOIAOM
W yCJOBHMsS BO3HHKHOBEHMS U TpEKpalleHus ropeHus (moxapa),
03HaKOMJIEHHE C 00pa3llaMu OKCHJIOB M OIMCaHHE UX CBOMCTB, IOJy4YEHUE,
coOupaHue, pacro3HaBaHHE M H3Y4YE€HHE CBOWCTB BOJOpona (TOpPEHHE),
B3auMoeiicTBue Bojopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO MCToIb30BaHNE
BUJICOMATEPHAIIOB), HAOIIOIeHHEe 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOEHHOCTEH pPACTBOPEHMsI BEIIECTB C  pa3IM4HON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MacCOBOU
JIOJIENl pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOIbI C METAJUIAMH
(HaTpueM U KajbliMeM) (BO3MOXKHO MCIIOJIb30BaHHE BHJEOMATEPHAIIOB),
OIpesieNIeHUEe PacTBOPOB KHUCIOT U WIEJIOYEH C MOMOUIbI0 HMHAMKATOPOB,
UcclieIoBaHle 00pa3I[0OB HEOPraHMYECKHUX BEIECTB Pa3IMUYHBIX KIIACCOB,
HaOJto/IeHne M3MEHEHMsI OKpPAacKd WHJIUKAaTOPOB B PAacTBOpax KHUCIOT U
nienoyeid, nzydenue Bzaumoseiictsus okcuna menu(Il) ¢ pactsopom cepHoit
KHCIIOTBI, KHCIIOT C MeTajslaMH, peaklUuid HeHTpaau3aluu, [OoIyYeHHe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OIHOIO MeETalja JPYIMM W3
pacTBOpa COJM, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeime

KJIACChl HCOPIraHNYCCKUX COE€IUHEHUI

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBbie MOMBITKHA KiIAacCU(UKAIMA XUMHUYECKHX 3JIeMEeHTOB. [loHsTHE O
TpyIIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIEC U IIEIOYHO3EMEIbHBIE METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aMmQOTepHbBIC

OKCHUABI U TUAPOKCHUIBL




3.2

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucremMa XMUMHYECKUX 3JIEMEHTOB
J.1. MengeneeBa. KopoTkonepuoanas W JJIMHHONEPUOAHAS (HOPMBI
Ilepuonnueckoir cucreMbl XuMHuueckux oayemeHToB [[.M. Menneneesa.
Ilepuons! u rpynnsl. GU3NMYECKUN CMBICI MOPAJKOBOIO HOMEPA, HOMEPOB

nepuoaa v rpyuIibl 3JICMCHTA

3.3

Ctpoenne artomoB. CoctaB aTOMHBIX sifaep. M3oTombl. DJIEKTPOHBI.
CrtpoeHre DSJCKTPOHHBIX 000J0YeK aroMoB TepBBIX 20 XUMHUYECKUX
aneMeHToB [lepuoanueckoii cucremsl .M. MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTa MO €ro mnojoxeHuto B llepuoanueckoil cucreme

.. Menneneea

3.4

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWCTB IO TPYIIAM U IEPHOJAM.
3nauenue Ilepuommueckoro 3akoHa u  llepuogmdeckoil  CHUCTEMBI
XMMHYECKUX JIEMEHTOB JIJIsl pa3BUTHUS HayKu U npaktuku. .M. Mennenees

— Y4EHBIN U TpaskJaHUH

3.5

Xumuueckasi cBs3b. KoBajeHTHast (MOJsipHAs W HEMOJIApHAs) CBA3b.

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

CreneHb OKHCJICHHUA. OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC PCaKkuu.

Hpoueccm OKHCJICHHS U BOCCTaHOBICHUSA. OKUCIUTENIN U BOCCTAHOBUTEIHN

3.7

9 KJIACC

XUMHUECKUI HKCHEPUMEHT: H3ydeHHE O0O0pa3loB BEIECTB METAJUIOB HU
HEMETAJUIOB, B3aMMOJECHCTBUE TMAPOKCH/IA [IMHKA C PACTBOPAMH KHUCIIOT U
IIEJIOYEH, IIPOBEACHUE  OIIBITOB, WJUTIOCTPUPYIOLUX ~ IPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuii (ropenue, peakuuun

Pa3JI0KCHUH, COe)II/IHeHI/IH)

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 XUMHU4ecKas pcaknus. HOBTOpeHI/Ie

11

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX JJIEMEHTOB
J.. Menneneea. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX NMEPHUOJOB, KaIHs, KAIbLIUS U

ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHMHU C IIOJOXKCHHUEM  3JICMCHTOB B




[leproanueckoii cuCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHne BeniecTBa: BUABI XMMHUYECKOH CBSI3U. THUIBI KPUCTAIUIMYECKHUX
pemETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOU
pelETKN U BUJAa XUMHUYECKOW cBs3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHUYECKUX BEUIECTB (MEXKIyHAapOJHasi U TpUBUAIbHAs). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCALIMXCSA K PA3JIMYHBIM KJIACCAM HEOPraHMYECKHX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

13

Knaccupukanuss XMMHYECKHX peakIHid MO0 pasMYHbBIM TpU3HaKaM (10
YUCIy M COCTaBy YYacCTBYIOUIMX B pEAaKUHUM BELIECTB, IO TENJIOBOMY
3¢ deKTy, M0 N3MEHEHHIO CTETIEHEH OKUCIICHHSI XUMUYECKIX 3JIEMEHTOB, 110
0o0paTUMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U HHAOTEPMUYECKUE
peakuuu, TepPMOXUMHUUYECKUE ypaBHEHUs. [IoOHATHE 0 CKOPOCTH XMUMHYECKOU

pCaKnuu

14

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonsrue
O TOMOIGHHBIX M TETepOreHHbIX peakuusax. lIoHATHE O XHUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIUAIOLIME HA CKOPOCTb XMUMHUYECKOM pEaKIUH U

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTPOHHBIﬁ OajaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOMU pCaKkuunu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ C HCIOJb30BaHHEM MECTOAA

QJICKTPOHHOT'O Oananca

1.6

Teopus 3JIEKTPOJIUTUYECKON JIUCCOIAIINM. DIEKTPOIUTHI "
HGBJ’IGKTpOJ’II/ITLI. KaTI/IOHBI, AHUOHBEI. MexaHmM JAUCCOUAaIM BCUICCTB C
pa3IMYHBIMU BUJIAMH XUMHYECKOU cBA3U. CTeneHp nucconuannu. CUibHbIE
U cialble JEKTPONUTHL. Peakiinn MOHHOTO OoOMeHa. Y CIIOBUS MPOTEKAHUS
peakiuii HOHHOTO OOMEHA, TMOJHBIE W COKpPAIIEHHBIE HMOHHBIC ypaBHEHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHHUH U COJICH B CBETE MPEACTABICHUI 00
AIEKTPOJUTUYECKON Jucconuanuu. KayecTBEHHbIE peaklUUu Ha HOHBIL.

[TonsiTue o ruaponuse conen

1.7

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHUE C MOJAEISIMHU KPUCTAIUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METANIOB U HeMeTauioB (rpadura u
ajyiMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HATPHsl); UCCIEN0BAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peaklUuu OT BO3AECUCTBUS pPA3IUYHBIX (DAaKTOPOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCIHICCTB, IIPOLCCCa




JTUCCOIMAIMU  KHUCIIOT, IIejdoYed U coyied (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJICHHE OIBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHMUs pEaKIMii HOHHOTO OoOMeHa (00pa3oBaHHE OCalKa, BBIJICICHUE
raza, oOpa3oBaHUE BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKUCJIUTEIILHO-BOCCTAHOBUTEJIBHBIX peakuuii (ropenue, peakunu
pa3ioXKeHus, COEIUHEHHMsI); pacro3HaBaHHWE HEOPraHWYECKHX BEIECTB C
IIOMOIIBIO KaYCCTBCHHBIX peaKL[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aa4

Hewmeramisr 1 ux COCANHCHUA

2.1

OOmas xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUYECKHUE CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOJICHCTBHE C METAJJIaMH, HEMETAJJIAMH, IIEJI09aMH ). XJIOPOBOIOPO/I.
CoistHas KHCJIOTa, XHUMHYCCKHUC CBOfICTBa, MOJIYy4CHHEC, T[IPUMCHCHHUC.
JleficTBue XJiopa M XJOPOBOAOpPOJA Ha OpPraHW3M uelioBeKa. Baxueifiue

XJIOPpUAbI U UX HAXOXACHUC B IIPUPOAC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynnbl. OCOGEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (puMUecKue
CBOMCTBA TPOCTBIX BELIECTB — KHCIOpOJAa M CEPbl. AJUIOTPOINHBIE
MOAU(UKAIMK KUCJIOpOAa U Cepbl. XUMHUYECKHE CBONCTBA  CEPBHI.
CepoBosiopoJi, cTpoeHHe, (pU3MUecKue W XUMHUYECKHe cBOHCTBA. OKCHIIBI
cepbl KaK TPEJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢u3nyeckue U XMMHUYECKHE CBOMcTBa (0OIIMEe Kak MpPECTaBUTENs Kiacca
KHCIIOT U crneuuduueckre). XUMHUYECKUE PpEaKlMy, JieXkallue B OCHOBE
MPOMBIIIJICHHOTO CIoco0a TMOJIyueHUs] CEepHOM KucioThl. [IpumeHeHue.
Conu cepHOM KHUCIOTBHL, KayeCTBEHHas peakuus Ha Cyib(aT-HOH.
HaxoxzaeHnue cepbl u €€ coequHEHUI B IpUpoie. XUMHUUYECKOE 3arpsiI3HEHUE
OKpY’KaroIlen cpesibl COEUMHEHUSIMU Cephl (KUCIOTHBIE 10K/IU, 3arpsiI3HEHHE

BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHS

2.3

OObmias xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOESHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUsA. A30T, pPacIpOCTpaHEHHE B
npupoje, ¢u3ndYeckue M XUMHYeckue cBoicTBa. KpyroBopor aszora B
npupojae. AMMHaK, ero Gu3NYecKue U XMMUYECKHUe CBOWCTBA, MOIYYeHHE U

npuMeHenne. Conu aMMOHMS, WX (PU3MUYECKHME W XMMHUYECKHE CBOMCTBA,




npuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAsI KUCJIOTa,
e€ monydeHue, (QUIMYECKHE M XHUMHYECKHE CBOWCTBa (00mMe Kak
NpeJCTaBUTEN Kiacca KHCIOT | crenuduueckue). Mcmonb3oBanue
HUTPATOB W COJCH aMMOHHUSI B KadeCTBE MMHHEPAJIbHBIX YIO0OPECHUH.
XUMHUYECKOE 3arps3HeHHE OKpYXKAIOMIeH Cpeabl COSAMHEHUSMH a30Ta

(KUCTIOTHBIC JTOK/H, 3arPSI3HEHUE BO3/1yXa, ITOYBBI M BOJIOEMOB)

2.4

@octhop, amrorponHbie Momudukanuu  pochopa, duzmUeckue wu
xumuyeckue cpoiictBa. Oxcun  docdopa(V) u  dochopnas Kuciora,
¢usnueckne © XHMHYECKHME CBOWCTBA, IMOJNy4YeHHE. VIcronb3oBaHue

¢dbocdaToB B kKauecTBE MUHEPATbHBIX YA0OpEeHUN

2.5

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTJIEepon, aJJIOTPOIHbIE
Moau(UKaIMK, pacIpoCTpaHEeHUuEe B MpHUpoAe, (PU3UUEeCKHe U XUMUYECKHE
cBoiictBa. Apcopouus. Kpyrosopor yriepona B mpupoae. OKcuabl
yriaeponaa, ux (U3MYeCKue W XMMHYECKHE CBOWCTBA, JACHCTBHE HA >KUBBHIE
OpraHMU3Mbl, IIOJIy4EHHE M NPUMEHEHHUE. OKOJOTMYECKHE MpOoOJIEMBI,
CBsi3aHHbIE ¢ OokcuaoM yriaepoaa(lV); rumoresa riiob6anbHOr0 MOTEIICHUS
KJIUMaTa, TapHUKOBBIA d(ddext. VYrompHas KUCIOTa U €€ COJU, HX
¢usnyeckue W XUMHUYECKHE CBOICTBA, TOJy4YeHHE M IPUMEHEHHE.
KauecTBeHHast peakius Ha kapOoHaT-HMOHBI. Vcnonbs3oBaHue kapOOHATOB B

6BITy, MCIUTHHE, TIPOMBIIIJICHHOCTH U CCJIbCKOM XO035MCTBE

2.6

[lepBoHayasnpHble TOHATUS 00 OpPraHUMYECKUX BELIECTBaX Kak O
COEIMHEHUSX yriepoja (MeTaH, 3TaH, THJIEH, alleTUJICH, 3TaHOJ, TNIULEpHUH,
yKCycHas kuciaora). Mx cocraB u xumumdeckoe crtpoeHue. Ilonsarue o
OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: XKHUpaX, OeNKax, yriaeBoJax — U UX pojH
B OKM3HM uesjoBeka. MaTepuaibHOe €IMHCTBO OpraHWYecKuX U

HCOPTraHNYCCKUX COe€UHEHUI

2.7

Kpemuuii, ero ¢Qusuyeckne u XUMHYECKHE CBOWMCTBA, IOIYYEHHE U
npuMeHenne. CoeHeHUs KpeMHUs B npupoze. OOmmue npeacraBieHus: 06
okcune kpemHus(IV) wu  kpemHmeBoirl  kucimore. CuiMKarbl, WX
UCMOJb30BaHUE B OBITY, MEAMIMHE, TPOMBIIUIEHHOCTH. BakHeimue
CTPOUTENbHbIE  MaTepuaibl: KepaMuKa, CTEKJIO, ILIEeMEHT, OeTOoH,
xene300eToH. [IpoGiembl 06e30MacHOrO HCIMOJIb30BAHUS CTPOUTEIBHBIX

MaTCpHraJioB B HOBCGI[HCBHOﬁ KHU3HU




2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MpPOBEACHHE KAa4eCTBEHHBIX pEaKIUi Ha
XJIOPUA-UOHBI W HAONIONEHHE TMPHU3HAKOB WX MPOTEKAHMS; OIIBITHI,
oTpaxamlue (QU3NYECKUe U XHUMUYECKHME CBONCTBA TaJIOTEHOB M UX
COeMHEHUH (BO3MOXKHO HMCITOJIB30BaHUE BUCOMATEPHATIOB); 03HAKOMJIICHHE
¢ oOpa3namu XJ0pUI0B (TAJIOTEHHUIOB); O3HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coequHEHUSMH (BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEPHUAIIOB);
HaOmoieHne  mpouecca  oOyriauBaHUST — caxapa  IOA  JIEHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KHCJIOTHI;, W3YyYEHHE XUMHYECKHX CBOWCTB
pa30aBIeHHON CEpHOIl KHUCIIOTHI, MPOBEICHHE KAaueCTBEHHOHN peaklud Ha
cynb(ar-uoH W HaOIIOACHWE MpH3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C
(bU3UYECKUMH CBOWCTBaMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOXKHO
UCIIOJb30BaHNE BUACOMATEPHAJTIOB), OOpaslaMu a30THHIX U (ochHOpHBIX
ynoOpeHuil; momydeHue, codupaHue, paclo3HaBaHUE U U3YyUEHUE CBOWCTB
aMMMaKa; TPOBEJICHIE KAaYeCTBEHHBIX PeaKkifii Ha MOH aMMOHHUA U ocdar-
MOH H W3yYyeHHE TNPU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  A30THOM  KHUCJIOTBI €  MeAbl0  (BO3MOXKHO
UCIOJb30BaHNE BUIECOMATEPHAJIOB); M3YUYE€HUE MOJENeH KPUCTANTMYECKUX
peméTok anMasa, Tpadura, QyIepeHa; O3HAKOMIIGHHE C MPOIECCOM
ancopOLMK  pacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIIIEM U
YCTPOWCTBOM TIPOTHBOTA3a; IOJNy4YeHHE, COOMpaHHWe, pacro3HaBaHUE U
U3yueHHe CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJACHNE KaYeCTBEHHBIX peaKIHii
Ha KapOOHAT- W CHJIMKAT-WOHBI M W3YYEHHE TNPHU3HAKOB WX IPOTEKAHWUS,
O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON MPOMBIIUICHHOCTH; pELIeHHE
OKCIEPUMEHTAIBHBIX 3a/la4 10 TeMe «BaxHedmme HeMeTalulbl U WX

COCOUHCHUA»

Meramiel 1 uX COCINMHCHUA

3.1

OO6mrast XapaKTEPUCTHKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux noJyioxkeHus B Ilepuoguueckoil cucreme XUMHUYECKUX dneMeHToB .M.
MenpeneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTamioB. MeTraminyeckas
CBA3b U METAJUIMYECKas KPUCTAUIMUECKas PeméTKa. DIEKTPOXUMUYECKUN

PSAI HAIPSKEHUN METAJUIOB

3.2

duznueckue M XUMHYECKHE CBOMCTBAa METAJLIOB. O6II.II/IC CIIOCOOBI

noJyiydyeHusi MetajuioB. [loHsITHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI




3aluUThl UX 0T Koppo3uu. CruiaBsl (CTallb, YyI'yH, JIOPAITIOMUHUNA, OpOH3a) U

X IPUMCHCHUE B 6BITy " IPOMBIIIIJIICHHOCTHU

3.3

[lenounsie MeTamIbl: mojoxenue B Ilepuonnueckoi cucreMe XMMHUYECKHUX
snementoB JI.MI. MeHneneeBa; CTpoeHHE HMX aTOMOB; HAaXOXJIEHUE B
npupojie. Puznueckue M XUMUYECKHUE CBOMCTBA (HAa MpUMEpEe HATpUs U
kaymsi). OKCHUIIBI U TUAPOKCHIBI HATpUs M Kaius. [I[puMeHeHue mienoyHbIx

METAJUIOB U UX COEIUHEHUN

3.4

IIlenoyHO3eMeENIbHBIE METALIBI MarHuili W KaJIbLUM: TOJIOKCHUE B
Ilepuonuueckorn cucreme xumuueckux dnemeHtoB J[.M. MeHnnaeneena;
CTPOCHHUE X aTOMOB; HaXOXJE€HHE B mpupojae. Ouznueckrue 1 XUMUYECKUE
CBOMCTBAa MarHusi M Kajbllus. BaxkHelme cOeIWHEHUS KalbIHsA (OKCHII,

TUAPOKCHI, coJin). JKECTKOCTH BOBI U CIIOCOOKI €€ YCTpaHSHUS

3.5

AmoMunui: nonoxenue B [lepuoandeckoit cucremMe XUMHUECKHUX HJIEMEHTOB
JI.1. MenpeneeBa; CTpOGHHE aTOMa; HaxoxkaeHue B npupoje. dusnueckue u
XMMHUYECKHE CBOMcTBa amoMuHMA. AMoTepHble CBOMCTBA OKCHIA U

THAPOKCHUAa A IIOMUHUS

3.6

XKeneszo: nonoxxenue B [lepmoanueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHre aToMa; HaxoxAeHue B npupoze. dusnyeckue n
XMUMHYecKHe cBoicTBa xkene3za. OKCuabl, rUApOKCcUuIbl U coiu sxeneza(ll) u

xenes3a(lll), ux coctas, CBOMCTBA U MTOTyYCHUE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HaKOMJIEHHE C o00pa3llaMM METaUIOB U
CIUIaBOB, X (PU3NYECKUMHU CBOWCTBAMU; M3yUEHHUE PE3yNIbTaTOB KOPPO3HUH
METaJUIOB (BO3MOKHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCHJAa KalubllUsi W HATPUS C BOJOM (BO3MOXKHO
HCIOJIb30BaHNE BUIEOMATEPUAIIOB); HCCIEI0BaHNE CBOWCTB KECTKON BOJIBI;
mporecca TOpPEeHUsl Kelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB); TPHU3HAKOB MPOTEKAaHUS KAdeCTBEHHBIX pEaKIui Ha
WOHBI (MarHusl, Kajbllus, aatoMuHMS, IuHKa, kene3a(ll) m sxemesa(Ill),
meau(Il); nabGnrogeHnne M omucaHue MPOIECCOB OKPAIIWBAHUS TJITAMEHHU
WOHAMU  HATpHs, Kamusi W Kaublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); UCCIIEJOBaHHE aM(OTEpPHBIX CBOICTB T'HAPOKCHIA
QIIOMUHUS U TUJIPOKCUJA LIMHKA; PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 IO

TeMe «BakHelme MeTauIbl U UX COSTUHEHUS

XuMHS ¥ OKpYXKalolas cpeaa




4.1

Hosbie maTepuansl u TeXHONOTHH. BeliecTBa U MmaTepuansl B OBCEAHEBHOMN
JKW3HU YeJIOBeKa. XUMHUS U 3J]0pOBbhe. be3onacHoe uCnonb30BaHNE BEILIECTB
Y XUMUYECKUX peaknuii B ObiTy. [IepBasi moMoms mpyu XUMHUYIECKUX 0KOTaX

" OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKOM  TI'PAMOTHOCTH. XHMMHUYECKOE  3arps3HEHUE
okpyxatomein cpeapl IIJIK. Ponb XUMUM B pEIICHHH 3KOJIOTHYECKUX
npo6siem. [IpupoHbIE HCTOYHUKH YTIIEBOJAOPOIOB (yroJib, IPUPOIHBIN ra3,

He(Th), MPOAYKTHI UX MEPEPabOTKH, UX POJIb B OBITY M IPOMBIIINICHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: HU3y4eHHEe O00pas3loB MaTepuanoB (CTEKIIO,

CIUIaBbl METAJUIOB, TIOJUMEPHBIE MaTEPHAJIbI)




HHPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBanus Ha ocHoBe ®PI'OC

1

[Ipencrapnenue:

11

0 TO3HABAEMOCTU SIBICHUI MPHUPOAbI, MOHUMaHHE OOBEKTUBHOM
3HQUUMOCTH  OCHOB  XMMHUYECKOW HAyKM Kak  o0yactu
COBPEMEHHOT0 €CTeCTBO3HAHMSI, KOMIIOHEHTa OOIIe KyIbTyphl U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO

06H_ICCTBa; IIOHUMAHHUEC MECTa XUMHUH CPCAU APYIUX €CTCCTBCHHBIX

HayK

1.2

0 HAYYHBIX MCTOJAaX MO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHUUCCKUX MCTOJAaX HCCIICAOBAHUA BCIICCTB M H3YUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIOJBb30BATH MOJACIN I

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 c(epax mnpodeccnoOHATBbHON MAEATENbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPCMCHHBIMU TCEXHOJOTHAMHU, OCHOBAHHBIMH Ha
JOCTIDKEHUSIX XMMUYECKOH HayKH, YTO TMO3BOJIUT OOYYarOLIUMCS
paccMaTpuBaTh  XMMHIO  Kak  cdepy  cBoed  Oymymieit
npo¢eCCHOHATBLHON EATEIbHOCTH U CAENaTh OCO3HAHHBIN BBIOOD
XUMHUHM KakK NMpO(UIBHOrO MpenMeTra MpH IMEepexoae Ha YpOBEHb

cpenHero o0Iero oopa3oBaHus

Bnanenue cucteMol XMMHYECKHX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEMIIINE XMMHUYECKHUE TTOHSATHS: XUMHYECKHH BJIEMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJTHOPOIHAS
Y HEOJHOPOJHAsI CMECh, OTHOCUTEIbHBIE aTOMHAsI M MOJIEKYJISIpHAS
MAacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, CONb (CPeIHSs), XUMUYECKas

p€akuuda, pCakKuunu COCAWHCHUSA, PCAKIMK Pa3IOXKCHUA, pCaKIIuU




3aMeIleHNs, peakIuu 0OMEHa, TEIIOBOM AP (EKT peakiuu, SK30- U
SHIOTEPMHUUECKUE PEaKINH, PacTBOP, MACCOBAst OIS XMMHUYECKOTO
SNIEMEHTa B COEAMHEHHMH, MAaccoBas OIS W  IPOLEHTHAs
KOHIICHTpAlUs BELIECTBA B PAaCTBOPE, SAPO aTOMa, SJIEKTPOHHBIHA
CIIOM aToMa, aTOMHas OpOuTanb, PaAUyC aToMa, BaJIEHTHOCTb,
CTENeHb OKHCIICHHUS, XUMHYECKast CBSI3b, SIEKTPOOTPULATEIIBHOCTD,
[nojidpHasds MW HCHOJIpHAA KOBAJICHTHAsA CBA3b, HWOHHAsA CBA3b,
METaJUIMYECKasi CBA3b, KPHCTAUIMYECKass pemeéTka (aTomHas,
MOHHAs, METAJUIMYeCKasi, MOJIEKYJIIpHasi), MOH, KaTHOH, AaHMOH,
BNIEKTPOJIUT W HEIJIEKTPOJIHT, SJIEKTPOIUTHYECKAS JUCCOLUALIMS,
pEaKIMy HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHTEIILHBIE
pEaKIMu, OKHCIUTENb ¥  BOCCTAaHOBHUTENb, OKHCICHHE H
BOCCTAQHOBJICHHE,  IEKTPOJIM3,  XHMHYECKOE€  pPaBHOBECHUE,
oOpatumble M HEOOpaTUMbIE PEAKLUUH, CKOPOCTh XHMHUYECKOW

peakuuu, kataimsaTtop, [I/IK, koppo3us meTauios, CriiaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHBl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH JI.JMI. MeHnneneeBa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUu XUMUU! ATOMHO-MOJICKYJISIpHAA TeOopus:, TCOpHUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanun

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMCHHUEC TIIPAaBUJIBHO HCIIOJb30BATh M3YUCHHBIC BCHICCTBA H
MaTepHuaibl (B TOM 4HCIe MUHEpalbHble yI0OpEHHUs, METaIbl U
CIUIaBbl, MPOAYKTHl MEpepabOTKH MPUPOAHBIX HCTOYHHKOB
yriaeBoAopoaoB (yrisi, NpUpPOAHOro rasa, Hedtu) B OBITY,
CEeNIbCKOM XO3SHCTBE, Ha MPOW3BOJICTBE W MOHWMAaHHE 3HAYCHHS
XKHUPOB, OEJKOB, YIJIEBOJOB Ui OpraHu3Ma 4YeJOBEKa; yMEHHe
IMPOrHO3UPOBATH BIUAHHUEC BCHICCTB U XUMHUYCCKUX IMPOLCCCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPEY

3.2

YMCHUC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU JAPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYMe OmbiTa pPaboThl C  Pa3IUYHBIMU ~ HMCTOYHHKAMH
uHpopMallMM MO XWUMUU (HaydyHas M Hay4HO-TIOMYJspHAs

JUTEpaTypa, CI0BapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)




YMCHUC 00BEKTUBHO OLCHUBATDH I/IH(bOpMaI_[I/IIO O BCHICCTBAX, HMX

3.4 NpeBpalleHUsIX U MPAKTUYECKOM NPUMEHEHUH U  YMEHHUe
UCTIOJIB30BaTh €€ IS pelIeHUs] y4eOHO-TI03HABATENbHBIX 33124
Bnanenue ocHOBaMu MOHSTUMHOTO ammapaTa U CUMBOJIMYECKOTO

A A3bIKa XMMHHM JJISI  COCTaBJICHHS (OPMYJT HEOPraHWYECKHUX
BEUIECTB, YpPaBHEHUI  XMMHUYECKUX  pEaKIHil;  OCHOBaAMHU
xumuueckoil HoMmeHkaTypsl (IUPAC u tpuBnanbHO)
YMeHue  OOBACHATH  CBSA3b  IOJOXKEHUS ~ JJIEMEHTa B
[lepuoanueckoit cucTeMe€ C YHCIOBBIMU XapaKTEPUCTHKAMU

c CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsajl sAapa,
olmiee 4YHUCIO DSIEKTPOHOB), pacIpeleleHHEM 3JIEKTPOHOB 10
HHEPTeTUYECKUM YPOBHSIM aTOMOB INEPBBIX TPEX MEPUOJIOB, KaJHs
U KaJbIHs
IIpencraBienne O NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (pamuyc aToma,

6 AJIEKTPOOTPULIATEBHOCT), MPOCTBIX M CJOXKHBIX BELIECTB OT
MOJIOKEeHUs dJeMeHTOB B Ilepumomuyeckoii cucreme (B Majblx
nepuosiaX ¥ TIAaBHBIX TOATPYIIAX) M DIEKTPOHHOTO CTPOCHHS
aToma

7 YMeHnue kinaccupuuupoBarh:

7.1 XAMHUYECKHE DIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PeaKIun

8 YMeH#ue onpenensrs:

8.1 BAJCHTHOCTh M CTENEHb OKHUCIEHHUS XHUMHYECKHUX DJIEMEHTOB,

' 3apsia MOHA

8.0 BUJl XMMHYECKON CBSI3M U TUI KPUCTAIUIMYECKOH CTPYKTYpHI B

' COCIIMHEHUSIX

8.3 XapakTep cpeabl B BOAHBIX pacTBOpax BemIecTB (KUCIOT,

' OCHOBaHUI)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh (pU3NYeCKre U XUMHUECKHE CBOICTRA:




NPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, rpadur, ammas,

9.1 KpeMHHH, a30T, docdop, cepa, XJop, HATPUM, KaIWi, MarHui,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CJIOKHBIX BEUIECTB, B TOM YHCIIE WX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI M THIPOKCHJIBI
9.5 MetamioB [-1IA rpynn, amomunms, meau (I1), nuHka, sxenesa (I u
' II), oxcuast yriepona (II u IV), kpemuus (IV), azora u docdopa
(IIT u V), cepwr (IV u VI), cepuucras, cepHas, a30TUCTas1, a30THas,
dochopHas, yrompHas, KpeMHHEBAsE KUCIOTA U MX COJIH)
NPOTHO3UPOBATh M XapaKTepU30BaTh CBOICTBAa BEIIECTB B
03 3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMCHECHHUE BEIICCTB B
' 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHHUS
XHUMUYECKHX MPEBPAICHUH B Pa3IMUHBIX YCIOBUIX
10 YMeHHe COCTaBISATh MOJEKYSIpHBIE W HOHHBIE YpaBHEHHS
pEaKIuii, B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
103 WTIOCTPUPYIOMINX XUMHUYECKHE CBONCTBA W3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH
11 VMeHue BEIYHUCIIATH (TIPOBOAUTD PACUETHI):
111 OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEaKIUHd M HaXOIUTh KOJMYECTBO
' BEIIECTBA, 00BEM M Maccy peareHTOB WM TPOJTYKTOB PEaKIINN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOro TIO3HaHWs (HaOIIOACHUE,
121 U3MEpEHUe, OKCIIEPHUMEHT, MOJEIMPOBAHNE) TMPH HU3yYCHHH

BCIICCTB H XHMHYCCKHUX HBHCHHﬁ; YMCHHC C(I)OpMYJ'II/IpOBaTB

poOJIeMy U MPEIIOKUTD MTYTH €€ pereHus




12.2

0e3omacHoi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XHUMUYECKOU

MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

12.3

npaBuwiaMd  0Oe3omacHOro  oOpalieHuss € BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IOBCEIHEBHOM >KM3HU, NTPAaBUJIAMU [MOBEICHUS
B ILEISIX COEPEeKEHUs] 3JI0pPOBbS M OKPYXAIOWIEH MPUPOIHON
Cpelbl; MOHMMaHHe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha KUBbBIE
OpTaHW3MBbI OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U

MIPEAOTBPAIICHUS X BPEIHOTO BO3JACHUCTBUS

13

Hanmuuune MPAKTUYICCKUX HaBBIKOB IIaHUPOBAHUSA n

OCYHICCTBJICHHUSA CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

131

HU3YUCHUC u OIMKMCaHUuC (I)I/I3I/ILIGCKI/IX CBOWCTB BCIICCTB,
O3HAaKOMJICHHE C (1)I/ISI/ILICCKI/IMI/I U XHMHYCCKHMHU SBJIICHUAMU,
OINBITBI, WJUIFOCTPUPYIOMIUC IIPU3HAKH IHPOTCKAHUA XUMHUYCCKUX

peakuui

13.2

HU3YUCHUC crmoco0oB pasaciICHUs cMmecelt

13.3

MMOJIYYCHHE KHCJIOpPOAda M H3YUCHUC CI'o CBOﬁCTB; MOJIy4YCHUC
BOOOpOJa U U3YUYCHUC €TO CBOﬁCTB; MOJIYYCHHE YTJICKHUCIIOrO Ira3a
U U3YYUYCHUC €TI0 CBOfICTB; MOJIYUCHHUEC aMMHaKa U HU3YYCHHUC €TO

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHOM MaccOoBOM 1ol

pacTBOPEHHOTO BEIIECTBA

13.5

NpPUMEHEHWEe  WHIUKATOpOB  (JlakMyca,  METHJIOpaHka |
dbeHondTanenHa) s ONpeAeIICHUs XapaKTepa Cpe/ibl B pacTBOpax

KHCJIOT U HIeJI04ei

13.6

WCCIIC/IOBAHUE U OINHCAHUE CBOMCTB HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX  KJIACCOB; HM3y4YCHHE B3aUMOJICHCTBUA KHCIOT C
MeTaJIaMHy, OKCHJIaMU METaJIIOB, PacTBOPUMBIMH "
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMU, MOTyICHUE
HEpPacTBOPUMBIX OCHOBaHUM; BBITECHEHHE OJHOTO MeTajula
JIpYT'MM W3 pacTBOpa COJM; HUcCieloBaHUE aM(OTEpPHBIX CBOWCTB

TUAPOKCUAOB aJIIOMUHUSA U IUHKA

13.7

PEIICHUC OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OcHOBHEIC

KJIaCCbl HCOPraHUYCCKUX COe,Z[I/IHCHI/II‘/’I»; «9J’IeKTp0J’II/ITI/I‘{eCKaﬂ




aucconuanusay;, «BakHeHIne HEMETalldbl W WX COCAUHCHUSY,

«Baxneine MeTaIbl U UX COCOAUHCHUA»

13.8

XUMHYECKHE JKCIEPUMEHTHI, WILIIOCTPUPYIOIIHE  PHU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIIHH
HA TPUCYTCTBYIONIME B BOJHBIX pAcTBOpax HOHBI: XJIOPHUJI-,
opomun-, woawa-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCU-HOHBI, KATUOHBI AMMOHHMSI, MATHHUSI, KAJIBIIUS,

aTIOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), IMHKA

14

YmMmenue:

141

NPEICTaBIATh PE3YJAbTaThl JKCIEPHUMEHTa B (OopMe BBIBOJIOB,
JI0Ka3aTeabCTB, IpauKOB M TaONMIl U BBIBIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

yCTaHABIMBAaTh  CBSI3U  MEXJIYy  peaJbHO  HAOII0AaeMbIMU
XUMUYECKUMH SIBJICHUSIMH W TIPOIECCaMM, MPOUCXOISAIIMMH B
Makpo- U MHUKPOMHpE, OOBSICHATh HPUYUHBI MHOT000pa3Ms

BCIICCTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 IIepBOHaYaIbHBIE XUMUYECKHUE TOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
19 ATOMBI M MOJEKyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHUYECKHX
' 35eMeHTOB. [IpoCThIe U C10KHBIE BELIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX 3JEMEHTOB.
' CreneHb OKHUCIIEHUS
3aKOH TIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENIbHAash aTOMHAsl Macca.
14 OtHocuTenbHass MOJEKyJIspHas Macca. MaccoBasd J0i8 XUMHYECKOIO
JJIEMEHTA B COCIMHEHUH
L5 KomuyectBo BemectBa. Mok, MomsipHas macca. MossipHblid 00bEM Ta30B.
' B3anMOoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €JUHUI] BELIECTBA
16 ®u3nYecKue U XMMUYECKHE SIBJICHUs. XMMHUYECKasl peakus U €€ IpPU3HAKHU.
' 3aKOH COXpaHEHMsI MACChl BEIECTB. XMMUYECKUE YPaBHEHNUS
5 [Iepnoanueckuit 3axkoH U Ilepuonnueckas cucteMa XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. llepuoguyeckas cucteMa XMMHYECKHUX JJIEMEHTOB
2.1 JA.1. Menneneesa. Ileproasl u rpynnsl. QU3NYECKU CMBICI MOPSIIKOBOIO
HOMEPA, HOMEPOB MEPUOA U TPYIIIILI HJIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000JI0OYEK aTOMOB NepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoanueckoit cucremsl .. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX JJIEMEHTOB INEPBBIX
TPEX MIEPHOJIOB, KaJIns, KaJIBLIS (pagunyca aTOMOB,
2.3 AIIEKTPOOTPHIIATEILHOCTH, METANTMYECKUX M HEMETAJUIMYECKHX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBHM C TOJIO)KEHHEM  JJEMEHTOB B
[Iepuoanueckoii cuCTEME U CTPOCHUEM UX ATOMOB
3 CrpoeHue BeniecTBa
3.1 Xumuyeckass cBa3b. KoBajeHTHas (mosisipHass W HEMOJSIpHAsi) CBSA3b.




3H€KTpOOTpI/ILIaTeJIBHOCTb XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Merannndyeckas CBI3b

3.2

Tunel KpUCTAIMYECKUX pEHIETOK (aToMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKH U BUIA

XAMHUYECKON CBA3U

Baxuneimmue MNpEACTAaBUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemerammel 1 ux

COCAMHCHUS. Mertannsl 1 uxX COCOAMHCHUA

4.1

Knaccudpukanus 1 HOMEHKJIATYpa HEOPTaHWYCCKUX COCTUHEHHI: OKCHUIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yronlre; OCHOBaHMK (IIETIOYM M HEPAaCTBOPHMBIC OCHOBAHUA);
KUCIIOT (KUCIOPOJCOICpKAIIMEe M OCCKUCIOPOJIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duszndeckue M XHUMHYECKHE CBOMCTBa MNPOCTBIX BCHICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30Ta, hochopa, yriepora, KpeMHUsI

4.3

dusznueckue U XUMHYSCKHE CBOHCTBA IMPOCTBhIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpH:, Kajus, Mar”Hus n KaJIbIIMs, AJIFOMHHUA, KEJIC3a.

DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METalJIOB

4.4

dusnueckue n XHUMHNYCCKUC CBOMCTBA BOAOPOIHBIX COE€IUHEHUI

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

Ou3nyecKkue ¥ XUMUYECKHE CBOMCTBA OKCHA0OB HemeTaioB: cepsl (IV, VI),
azora(ll, 1V, V), dochopa(Ill, V), yraepoma(Ill, IV), xpemuus(IV).

HOJ'IyLIeHI/IC OKCHJ0B HEMCTAJJIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTaiuioB [A—IIIA rpymm, nuaka, meau(Il) u

xenesa(ll, IT). TTonydyeHne okCUI0B METAIIIOB

4.7

XUMHUECKHE CBOWCTBA OCHOBaHMM M aM(OTEpHBIX TUIPOKCHUIOB (Ha
npuMepe TUIPOKCHUJIOB alFOMUHUS, *Kele3a, HuHKa). [lonydyeHre ocHoBaHMMA

¥ aM(OTEPHBIX THJIPOKCUIOB

4.8

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOTHOM,
CEpOBOJIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, PochopHO, KPeMHUEBOMH,
yrosibHON. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU H

a30THOM KUCIIOT. [lonyyeHue Kucior

4.9

OO6ue xumMHuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Tony4yenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOAa, aMMHAKa,




YTIICKHCIIOTO Ta3a B JIabopaTopuu

411

HonyquHe aMMHuakKa, CepHOI>'I W a30THOM KHCJIOT B IIPOMBIINIJICHHOCTH.

OO61mue criocoObl MOTYyYeHUS METAJIOB
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I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudgeckue peaKnuu

5.1

Knaccudukanus XuMUIeCKUX peakiii Mo pa3InyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBYy YYaCTBYIOLIUX B pEaKLUH BEILECTB, M0 TEIIOBOMY 3(p(deKTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMECHTOB

5.2

TernnoBoil APPEeKT XUMUYECKOH pEaKIHMH, TEPMOXUMHUYECKUE YpPaBHEHHS.

9K30- " OHAOTCPMHUUCCKUC PCAKIIUHU. TCpMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. Oxkucnurenu u
BOCCTaAHOBUTCIIN. Hpoueccm OKHUCJICHHUA W BOCCTAHOBJICHUS. SHGKTpOHHLIfI

OanaHC OKUCIUTEIbHOBOCCTAHOBUTENIBHOM PEAKIIUU

5.4

TeopI/m BHCKTpOHHTquCKOﬁ Auccouuanuu. KaTI/IOHbI, AHHWOHBI.
3JI€KTpOJII/ITI)I U HEOJICKTPOJUTHI. CunbHble U cla0bie OJICKTPOJINTHI.

CreneHp QUCCOUAAN

5.5

Peakiiun nonHoro oOmeHa. YcioBus MMPOTCKAHUA peaKLII/Iﬁ HOHHOTO O6MCH3.,

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XUMHS U OKpY>KaroIlas cpesa

6.1

BemecrBa 1 martepuansl B ITOBCEJHEBHOW >KM3HM 4elloBeKa. be3omacHoe
UCIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuii B jabopatopuu U OBITY.

HepBaﬂ MmoMoump MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpyXarouie cpenbl (KUCIOTHBIE O,
3arps3HEHUE MOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBPALCHHS
[TpenenbHast nomyctumasi konueHtpauus Bemiects (IIJK). Ponp xumun B
PELICHUH HKOJOTMUYECKUX NpolieM. YCWIeHHe MapHUKOBOro sddexTa,

pa3pyiieHrue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, azoTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTMHEHUN B
OBITY, MEIUIIMHE, TPOMBINIICHHOCTH M CEIhCKOM XO03sicTBe. [IpuMeHeHme
METaJUIOB M CIIJIAaBOB (CTallb, YYT'yH, AIOPANTIOMHMHHUH, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHATHE O KOppO3UHM METaJIOB,

OCHOBHBIE CIIOCOOBI 3allUThI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHHMKH YTIEBOAOPOAOB (yroib, MPHUPOIHBIA ra3, He(TH),




IPOAYKTHI UX TIepepaboTKu (O€H3UH), MX POJIb B OBITY U MPOMBIIIIJICHHOCTH

HepBOHa‘IaJ'IBHBIe MOHATHA 00 OpPraHM4CCKHUX BEIIECTBAX KaK O COCAMHCHHAX

yriaepojna (MeTaH, 3TaH, OSTHIIEH, aleTWIEH, 3TaHOJ, TJIMIEPUH, YKCYyCHas

0 kucnoTa). [loHATHE O OMOJOTMYECKH BAXKHBIX BEINECTBAX: JKUpaX, OesKax,
YIJIEBOJIaX — M UX POJIH B )KM3HHU YEIIOBEKA
7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






