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denepanbHas pabodas mporpamMma 1Mo ydeOHoMmy mnpeaMery «Xumus» (0a30Bblid
ypoBeHb) (mpeameTHass o0nacth «EcTecTBeHHO-HayuHbIE TMPEIMETHI») BKIIOYACT
MOSICHUTENIBHYIO 3aMHUCKY, COJIEp>KaHue O0yUYEeHUs, IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMUH, TEMAaTUYECKOE TUIaHUPOBAHUE.

[losicHuTenbHasT 3amucka OTpakaeT OOIIME IedM M 3aJadyd W3y4YeHUs] XHUMUH,
XapaKTEPUCTUKY TCUXOJIOTUUECKUX TMPEANOChUIOK K €€ HM3yYeHHI0 OO0y4arolUuMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpY COJep KaHus,
K OINPEENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOy4deHHs pacKpbIBaeT COJCp)KATENIbHbIC JIMHUU, KOTOpbIC
npeaaratoTes Juisi 00s13aTeNbHOr0 U3y4YeHHsI B KaXK/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01rero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrPAaMMBbI IO XWMHHM BKJIIOYAIOT
JUYHOCTHBIC, METAaNpeJIMETHBIC pe3yJbTaThl 3a BECh NEPHOJ OOyUYEHUs] HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TaKXe MPEIMETHbIE JOCTHKEHHUS 00ydaronierocs
3a KaXIbI TOJ] 00ydeHUSI.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs COCTABIICHA
HAa OCHOBE TpeOOBaHUN K pe3yjabTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTelbHON
mporpaMMbl OCHOBHOTO o0Imero ooOpa3oBanusi, mnpenacraBieHHeix B PI'OC OO0,
a TaKke Ha OCHOBE (QefepalbHON paboueil MmporpaMMbl BOCIUTAHUS U C YUETOM
KOHIENIMK TIpenojaBaHusl y4eOHOro mpeamera «XuUMHUS» B 00pa30BaTENbHBIX
opranu3anusax Poccuiickon denepamuu.

[Iporpamma mo xumuM pa3paboTaHa ¢ IEbI0 OKa3aHUS METOAMYECKOU MOMOIIH
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl 10 Y4EOHOMY MPEIMETY.

[Iporpamma mo xumuu 1a€T NPEACTABICHHUE O IEIAX, O0IIel CTpaTeruu 00y4deHusl,
BOCIIUTAHUSI W pPa3BUTUS OOydYAOMIMXCA CpPEACTBAMHU  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0s3aTeIbHOE  TPEIMETHOE  COJEp)KaHWe,  MPeayCMaTpHUBAECT
pacrpeeneHue ero no KiaccaM U CTPYKTYpUPOBAHUE T10 pa3eiaM U TeMaM MporpaMMbl
[0 XWMHH, OMNpENeisieT KOJIWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHJYEMYIO IOCIEA0BATEIbHOCTh H3YUYEHUSI XUMUH C YYETOM
MEKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYy4YaIOIMUXCS, OMPEACNSCT BO3MOXKHOCTH  IpEAMETa
JUIsl peanu3anuy TpeOOBaHUM K pe3yjibTaTaM OCBOEHHSI OCHOBHOM 0Opa3oBaTeIbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIero ooOpa3oBaHus, a Takke TpeOOBaHUM
K pe3yibTaraM OOy4eHHUsl XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-TIO3HABATEIbHOM JACATEIBHOCTH 00YYaOIIErocs M0 OCBOCHHIO YYECOHOTO
COJICpKaHMUSI.
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3HaHUE XUMHM CIY>KUT OCHOBOM Jis  (OpPMUPOBAHUS MHUPOBO33PEHUS
oOyyaroierocsi, €ro MpeACTaBICHU O MaTepPUATILHOM €IMHCTBE MHUpPA, BAXHYIO POJIb
UrparoT GopMHUpyeMble XHMHEH TMpPEeACTaBICHUS O B3aUMOIPEBPAIICHUSX SHEPrUU
u 00 DHBOJIONMHM BEIIECTB B MPUPOJE, O MYTIX PEHICHUs TJIO0ATBHBIX MpoOJieM
YCTOMYUBOIO pPa3BUTHUS YEJIOBEYECTBA — CHIPBEBOM, JHEPrETUYECKOM, IHUIIEBOU
1 9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHECHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peain3allii BO3MOXKHOCTEH ISl caMOpa3BUTUS U (HOPMUPOBAHUS
KyJbTYpPbl TUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOydJarolmuxcs,  HABBIKOB WX  CaMOCTOSITEIbHOM  y4yeOHOM  JesATEeTbHOCTH,
OKCIEPUMEHTAIBHBIX U HCCIENOBATEILCKUX  yYMEHUH,  HEOOXOJUMBIX  Kak
B TTIOBCETHEBHOM XM3HH, TaK U B MPOHECCUOHAIIBHOU ESITEIHLHOCTH;

3HAKOMHT CO CIEIIM(PUKON HAYIHOT'O MBIIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO
B3IUIsSiJa HA €IMHCTBO MPUPOJBI M YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM JTaIllOM
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS,

crocoOcTByeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B DKOJIOTHYECKOE 0Opa3oBaHUE
00yJaromuxcs.

Jlanuble HampaBieHUss B OOYYEHMM XHMHH OOECNedYMBaloTCA CHelupuKon
coliep KaHus y4eOHOTo MpeIMeTa, KOTOPhIN SABIISETCS MeAaroruueck aanTupoOBaHHBIM
oTpakeHHeM 0a30BOI HAYKM XMMUU Ha ONPEeNIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsI OPHUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI TEPBOHAYATIBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHMYECKON XUMHUHM U HEKOTOPBIX OTAECIbHBIX 3HAUMMBIX MOHSTHI OpPraHUYECKON
XUMUHU.

CtpykTypa coJepKaHHsl MpOrpaMMbl IO XUMUHU C(HOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOI0 MoJxo0/a K €€ uzydeHuto. ComepkaHue CKIIaJIbIBA€TCS U3 CUCTEMbI TOHATUI
0 XHUMHUYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI MOHITUA O XUMHYECKOW PEAKLIUU.
O6e 9T cHUCTeMBl CTPYKTYPHO OPTraHM30BaHBI M0 TMPHUHIUITY MOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX NIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOT'O YUYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona /[.11. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHM;

YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBS3H;

MPEAICTABICHNUN 00 IEKTPOIUTHICCKON TUCCOIUAIIMHN BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKU MTOTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIOJIHASL (PYHKIMM OOBSICHEHUS] W TMPOTHO3UPOBAHUSL CBOICTB, CTPOEHUS U
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHECHUS U TIOJIYYEHHS U3y4aeMbIX BEILIECTB.
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OcBoeHue nporpammbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
MPUPOABI, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHMIO U METOJIaM IO3HAHMS B HAYKeE.
N3yuyeHue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUYEeOHBIX
npeameToB: «Okpyxarouil Mmup», «buonorus. 5—7 knaccs» u «dusuka. 7 KIace.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HAayKd Kak OOJIACTU COBPEMEHHOI'O ECTECTBO3HAHHUSA, MPAKTUYECKON NeATeIbHOCTH
YyelloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya ydeOHOTO
npelMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBl XMUMHMUYECKMX 3HAHUN — Ba)KHEUIIUX
(akToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH, TOCTYMHBIX O000OIIEeHUN
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPUOOIIEHUMH K HAyYHBIM METOJaM
NO3HAHUSl TpPU HU3YYEHUH BEUIECTB W XUMHMUYECKUX peakiuii, B (HOpMHUpOBaHUU
U Pa3BUTUM TNO3HABATEJIbHBIX YMEHHH M HMX MPUMEHEHUU B y4eOHO-TO3HABATEIbHOM
U y4eOHO-HCCIIeIOBATENILCKON  JEATENbHOCTH, OCBOCHHMU MpaBWil  OE30MacHOro
oOpalleHusi ¢ BEIIECTBAMU B MTOBCEAHEBHOM KU3HHU.

[Ipy w3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs Ba)XXHOE
3HauYEHHE MPUOOPENH TaKue ENH, KaK:

dbopmMupoBaHue UHTEJJIEKTYaJIbHO pa3BUTOMN JMYHOCTH, rOTOBOM
K €aM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TMPUHSATHUIO PpEUICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPABJIICHHOCTh OOYYEeHHMsS Ha CHCTEMAaTUYECKOe MNPUOOIIEHHE O0Yy4aronIuxcs
K CaMOCTOSITEIbHOM MO3HABATENbHON NEATEIbHOCTH, HAyYHBIM METOAaM IO3HaHMS,
(bOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYaIOIITUMHUCS OIbITa
pa3HOOOpa3HOM JESTeNIbHOCTH, TMO3HAHUS W CaMOMO3HAHMS, KIIOYEBBIX HABHIKOB
(KJTFOYEBBIX KOMITETECHIIN ), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IMYHBIX BUOB
NEeSITEBHOCTH;

dbopmupoBanue obmiel GyHKIIMOHATBLHON M €CTECTBEHHO-HaYYHOH TPaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSCHATH U OLIEHUBAThH SIBIICHUS OKPYXKAIOIIET0 MUPa, UCTIOIb3Ys
3HAHMSI W ONBIT, IOJYYEHHBIE NPHU W3YyYEHUU XHMHH, NPUMEHATHh WX MPU PELICHHUH
po6JieM B IOBCEIHEBHOM JKU3HU U TPYAOBOMN JESTEIBHOCTH;

dopmMupoBaHue y OOydyarOUIMXCS TYMAHHUCTUYECKUX OTHOILEHUHN, MOHMMAHUS
IEHHOCTH XUMHUYECKMX 3HAaHUA A BBIPAOOTKH HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYZAOBOU AEATENBHOCTU B LIETSAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOJHOU CPEIBI;

pa3BUTHE MOTHUBAlMK K  OOy4YeHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIIO
Y CAMOBOCIMTAHHMIO HA OCHOBE YCBOEHUS 00IIEUEI0BEUYECKUX HEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAIIPABICHHOCTH JAIbHEHUIIIETO 00yUeHUSI.

OOmiee YMcIO YacoB, PEKOMEHAOBAHHBIX I HM3ydeHUs xumuu, — 136 dacos:
B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 wacos (2 yaca B Heielo).
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JUt KaXa0ro Kiacca IpeayCMOTPEHO PE3EpBHOE y4eOHOE BpEMs, KOTOPOE MOXKET
OBITh UCMOJIB30BAHO YYACTHUKAMU 00pa30BaTEIbLHOrO Mpoliecca B LeIsiX (POPMUPOBAHUS
BapUaTUBHOM COCTABIAIOIIEH COolepKaHUsI KOHKPETHOM paboueil mporpaMmsl. [Ipu 3ToM
oOs3aTenbHasi (MHBapUMAHTHAsl) YacTh COJAEpPXKAHUS TNpPEIMeTa, YCTaHOBJICHHAs

npuMepHO paboyeil mporpaMMoi, U BpeMsi, OTBOJUMOE Ha €€ U3yuyeHue, JOJIKHBI ObITh
COXpaHEHBI MTOJTHOCTBIO.
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COAEPKXAHUE OBYYUEHUA

8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMumM B )KU3HU YETI0BEKA. XUMHUS B CUCTEME HayK. Tena u
BemiecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe coCTosiHue BemecTB. [loHsaTue
0 MeToJax TMo3HaHusi B xuMuu. Yucteie BemiectBa M cMecu. CriocoObl pasiesieHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U coXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCT, aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass artoMHas Macca. OTHocuUTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XUMUYECKOTO JJIEMEHTA B COCIUHEHUU.

KomunuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChI
U 4YuCJa CTPYKTYpPHBIX €IWHMI] BemiecTBa. Pacu€Tel mo dopmynaM XUMHUYECKHX
COEIMHEHUMH.

OU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMHUYECKasl peaklus U €€ Mpu3HaKku. 3aKOH
COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Knaccudukanus XUMHUYECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUS, 3aMEeIICHHs, 0OMEHa).

Xumuueckuti sKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IOCYy/IOH, MpaBuUjaMu paboThl B J1a0OpaTopuu U
npuéMamMu o0palleHus ¢ JIabopaTOpHBIM OOOpPYJIOBAaHHEM, H3YYEHHUE M ONHCaHUE
(bU3UIECKUX CBOMCTB OOpa3IOB HEOPraHWUYECKUX BEIIECTB, HAOIIOCHHE (PU3UICCKUX
(u1aBneHue BOCKa, TasHUE JIb/la, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHACHCALUS
BOABbI) M XUMHUYECKMX (TOpPEHHE CBE€YM, MPOKAJIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOM) SIBJICHWU, HAOJIOJICHHE M OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMHYECKMX peakluil (pas3joXeHHe caxapa, B3aWMOJICHCTBUE CEpHOMU
KHCJIOTBI C XJIOpUAOM Oapwusi, pasnoxkenue ruapokcuna meau (ll) mpu HarpeBanuw,
B3aUMOJIEHCTBHE Keje3a ¢ pactBopoM conn Meau (II), uzyuenue cnocoOOB pazaeneHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILISAIUA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE W OMHCAHHE
pEe3yJAbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacChl,
CO3JIJaHHUE MOJIeNIeld MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3;eMEHT U TPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B mpupojie, GU3NUECKHe W XUMUYECKHE CBOMCTBA (peaxiiuu
ropenusi). Okcunpl. Ilpumenenune kuciopoaa. CrocoObl TOJY4YEHHUS KHCIOPOJa
B JlabopaTopu U TOpOMbIIUIEHHOCTH. KpyroBopot kuciopoma B mpupoge. O30H —
aJuI0TpoInHasi MOAU(MUKALIMS KUCIOPOa.
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TemoBoil 3(pPexkT XUMUYECKON peaklHH, TEPMOXUMHUYECKUE YpPaBHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWIEHHE MapHUKOBOIo 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bogopon — smeMmeHT m mpocrtoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, crlocoObl nmojydyeHusi. Kuciorsl u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUuMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BoAbL. Boaa kak pactBopurens. PactBopbl. HackllenHbIe 1
HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BEIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUs. Poiib pacTBOPOB B MpUpOJIE U
B )KM3HHM YesioBeKa. KpyroBopoT BOJibl B IpUpO/I€. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHJIOB: coJjieobpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknatypa okcuaoB. dusnueckue M XUMUYECKHUE CBOMCTBA
okcuJ0B. [lonydueHne okcuIoB.

OcnoBanusi. Knaccudukanuss oCHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Ousznyeckne W XUMHAYECKHUE CBOMCTBA OCHOBAHMMU.
[Tomyyenue oCHOBaHUIA.

Kucnorel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusuueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnueckas CBsI3b MEXKY KJlaCcCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OMNPENEIICHHE COJIEPAKAHUS KUCIOpPOJa B BO3AyXE, IOJTYyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWCTB KHCIOpOJa, HAONIOJCHHE
B3aMMOJICHCTBUS BEUIECTB C KUCIOPOJIOM M YCIOBHUS BOZHMKHOBEHUS M MPEKpPAIICHUS
ropeHusi (moskapa), 03HaKOMJICHHE C 0Opas3llaMu OKCHIOB M OINUCAHWUE WX CBOWCTB,
MoJIy4eHrne, coOupaHue, pacrno3HaBaHHE W W3YYCHUE CBOWCTB BOAOpOJa (TOpEHHeE),
B3aumojelictBue Bogopona ¢ okcuaomM Menu (1)  (BO3MOXXHO HCIOJIB30BaHHE
BUJICOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM 1 MOJIb, ICCTIETOBAaHUE
O0COOEHHOCTEW PACTBOPEHHUS BEUIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C OMPEAECIEHHON MacCCOBOM JIOJIEH PAaCTBOPEHHOTO BENIECTBA, B3AMMOCHCTBHE
BOJAbl C MeTaulaMd (HaTpueM M KadblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIECOMATEPUAITIOB), HCCIEIOBAHUE OOpa3lOB HEOPraHUYECKUX BELIECTB Pa3TUYHBIX
KJIaCCOB, HA0JIIO/ICHHE U3MEHEHUS OKPACKU HHMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3ydeHne B3ammojercTBus okcuaa menu (I1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT
C METaJulaMH, PEeaklUi HEUTpalu3aluu, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUU,
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BBITECHEHUE OJHOI'0 METajula APYrUM U3 pacTBOPa COJIM, PELICHUE dKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaKHeUIure KjIacChl HEOPraHUYECKUX COEIUHEHU D).

Ilepuoanuyeckuii 3akoH u Ilepumoamueckass cucTeMa XMMHYECKHMX 3JJIEMEHTOB
A.N. MengeneeBa. CtpoeHue aTomMoB. XuMHYeCKasi CBA3b. OQKHMCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MOMBITKH KIaCCU(PUKALMU XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIETOYHO3EMETbHBIE METAIUIbI, TAJIOT€Hbl, UHEPTHHIE
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHbBIE OKCUIBI U TUAPOKCUIBI.

Ilepuognuecknii 3akoH. llepuonnueckas cucTeMa XHMHYECKHMX  JJIEMEHTOB
J.W. MenneneeBa. Koporkonepuoanas u jiuHHonepuoaHas ¢opmsl [lepuoguueckoit
cucteMbl xXuMudeckux aneMeHToB .M. Menpaeneesa. [lepruoabl u rpynnel. OU3n4eCcKuii
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYMIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX saep. M3oronbl. Onexktponbl. CtpoeHue
AJIIEKTPOHHBIX 000JI0YeK aToMOB mepBbIX 20 XUMHUUYECKHX 3J1eMeHTOB [lepuoguyeckoit
cucteMbl JI.MI. MeHnneneeBa. XapakTEpUCTHKAa XUMHUUYECKOTO OJJIEMEHTa [0 €ro
nonoxeHuro B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIJIMYECKUX CBOMCTB IO TPYIIIaM U NEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoid CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpakxJjaHUH.
Xumuueckas  cBs3b. KoBaneHTHass (moyiipHass W HENOJSIpHAsi)  CBSA3b.

QHGKTPOOTPI/IIIaTGJILHOCTL XUMHMYECKHUX 31€MEeHTOB. MlOoHHas CBs3b.
Crenennb okuciieHus. OKUCIMTEIHLHOBOCCTAHOBHUTEIIHLHBIC PCaKu. HpOHGCCLI

OKHCJICHUS B BOCCTaHOBICHHA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti 3KCnepumMeHm.

u3ydeHrue oO0paslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aWMOJEHCTBHUE
TUJIPOKCHIA [IMHKA C pPacTBOpAaMU KHUCIOT M IIEJI0YEH, NPOBEIAECHHUE OIBITOB,
WUTIOCTPUPYIOLMIUX TPUMEPBI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue,
pPEeaKIUM Pa3IoKEHUS, COCTUHEHHUS).

Meoicnpeomemmuvie cea3u

Peanmuzanus MeEXNpeIMETHBIX CBSI3eH TP HW3YYeHWH XUMHH B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 MCIIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX IMOHSATHH, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KiIacCHpUKAIUs, IEePHOJUYHOCTh, HAOIIOJCHNE, OSKCIECPHUMECHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, IBJICHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, SJEKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM,
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arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHMHBI, SAUHHIIBI U3MEpPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1bI, CoHIIE.

buonorus: potocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE MOPOJbI, MOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeCKasl peaKkuus

ITepuonnueckuii 3akoH. llepuoguueckas cHCTEMAa  XUMHUYECKHMX  DJIEMEHTOB
.. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTA B H3MEHEHHHM CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KM, KaJbIUs U UX COCIUHEHUU
B COOTBETCTBHUU C MOJIOKEHUEM AJIEMEHTOB B [leproanyueckoi cucTeMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON pEmETKM U BUJA
XUMHUYECKOU CBSI3H.

Knaccudukanus w HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHWMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3IMYHbIM KJIACCAM HEOPTraHUYECKUX COCTMHEHUH,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamus  XUMHUECKHMX  peakuuii 1O  pa3Iu4yHbIM MPU3HAKAM
(Mo YKCIly ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy,
0 W3MEHEHUIO CTENEeHEH OKHUCIEHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
0 YYacTHUIO KaTaiu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
ypaBHEHHS.

[TonsiTe 0 cKOpocTH XUMHUYeCKOW peakuuu. IloHATHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakuusix. Ilomstme o  karammsze. IloHsTHE O  XMMHYECKOM  pPaBHOBECHM.
@akTOphl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOU PEAKIUU U ITOJ0KEHUE XUMHUUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YPaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTENILHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOr O OanaHca.

Teopust 3IE€KTPOIUTUUECKON AUCCOLMALUU. ODNEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHW3M AuCCOLMAlMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XuMHIecKor cBsizu. CteneHs aucconuanuu. CUIbHBIC U C1a0bIe JIIEKTPOIHUTHI.

Peakmmun moHHOTO OOMEHa. YCIOBUSI TPOTEKAHHWS PEAKIMid MOHHOTO OOMeEHa,
MOJIHBIE U COKPAIEHHBIE MOHHBIE YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAaHUN U
CoJIe B CBETE MpEACTAaBICHUN 00 3JIEKTPOIUTHUYECKOU aucconuannu. KayecTBeHHBIE
peakunu Ha HOHBL. [IoHsATHE O rMapONIU3E Coei.
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Xumuyeckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALIMYECKAX PEMIETOK  HEOPTraHUYCCKUX
BEILIECTB — METAJUIOB M HEMETAUIOB (rpaduta U aamasa), CI0XKHBIX BEUIECTB (XJIOpHUIa
HATpPHsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JICHCTBHS
pa3nuyHBIX (HaKTOPOB, HCCIEIOBAaHUE JJIEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB,
mporecca AUCCOIMAIMKA KUCIIOT, MEI0Ye u coliei (BO3MOXHO HCIIOJIb30BaHUE BHJIEO
MaTepHaioB), TPOBEICHNUE OIBITOB, HILTFOCTPUPYIOMINX PU3HAKH MPOTEKAHUS PEaKITUI
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX TPUMEPhl OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX pPEaKIUi (rOpeHue,
peakiUuu Ppa3JIOKEHUS, COCAUHCHUS), pPACIO3HABAaHUE HEOPTaHWYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIMK Ha HOHBI, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl 4 UX cOeTUHEHUST

O6m1as xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIC
creneHu okucienus. CtpoeHue U GU3NIeCKUe CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xyopa (B3aMMOJCHCTBHE C MeTalaMu,
HEMeTallJlaMu, 1esiouamMu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTBA,
noJiydeHue, nmpuMeHenue. JeicTBue xjopa u XJIOpOBOAOPOJA Ha OpraHW3M YeJOBEKa.

Baxxneiime XJIOpUIbl M UX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3aeMeHToB VIA-rpymnmnbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJTIOTPONHBIE MOAU(PHUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoIOpo/, CTpoeHue, (GU3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI Cephbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa,
dusznueckre U XMMHUYECKHE CBOWCTBa (0OIIME KaK MPEACTaBUTEN Kiacca KHUCIOT U
cnenuuyeckre). XuMUYECKUE PEAKIUH, JIeXkKAIIIEe B OCHOBE MPOMBIIIUIEHHOTO CI1oco0a
NOJIy4eHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOM KUCIOTHI,
KayeCTBEHHAas peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUU
B npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl COEAUHEHUSIMU CEPbI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, Gu3ndecKue u
XUMHYECKUE CBOWCTBAa. KpyroBopor azora B mpupone. AMMHAK, €ro (Qusndeckue u
XUMUYECKHE CBOMCTBA, OJIydyeHUe U npuMeHeHue. Coau aMMOHUS, UX (PU3UYECKHUE
1 XMMUYECKHE CBOWCTBA, TpUMeHeHue. KauecTBeHHasi peakiyus Ha HOHbl aMMOHMSI.
A3oTHas KHCIIOTa, €€ MoMydeHue, PU3NYECKHe U XUMHYECKHUE CBOMCTBa (0OIIHME Kak
MPEICTaBUTENS KJlacca KUCIIOT U cnenududeckue). Mcmons30BaHne HUTPATOB U CONEH
aMMOHHSI B KAueCTBE MHHEPAJbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsI3HEHUE BO3/lyXa,
mouBbl M BojoéMOB). Docdop, ammoTpornHbie Moaudukanuu ¢ocdopa, buzndeckue u
xuMudeckue cBoiictBa. Okenn docdopa (V) u dpochopras kuciiora, Gusrueckue
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U XUMHUYECKHE CBOMCTBa, mnoiyudeHue. MHcmonb3oBanue ¢ocdatoB B KadecTBe
MUHEpAIbHBIX yI0OpEHUN.

O61as xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepHbIE  CTENEHU  OKUCICHHS.  YTJIEpOA, aIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpHUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. AJCOpOIHMS.
Kpyrosoport yriepona B npupoje. Okcupl yriiepoaa, uxX Gu3nuecKrue U XUMUYECKUe
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, IOTYYCHNUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMarta, MapHUKOBBIA 3(dexT. YrompHas kuciaora U e€ COiMM, UX (PUINYECKUE U
XUMHUYECKUE CBOMCTBA, OTy4YeHHE U TpruMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHITHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COSIUHECHHSIX
yriepona (MeTaH, 3TaH, ITWUJICH, alleTWICH, ATAHOJ, TIWIEPUH, YKCYCHAas KHCJIOTA).
[IpupoiHbIE HICTOYHUKH YTIIEBOJAOPOIOB (YTroib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U MPOMBINLUICHHOCTU. [ToHsATHE 0 OMOJIOrMYeCKU
BRXHBIX BEIECTBAX: JKMUpaX, OElKax, YIrJeBOJaxX — W WX POJIU B >KU3HHU UYEJIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUIECKUX COCTUHEHUIA.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenusi kpeMHus B npupoje. OOuue npeacrasienus o6 okcuae kpemuus (IV) u
KpeMHueBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiimue crpouTenbHble MaTepualbl:  KepaMHKa, CTEKJIO, IEeMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOrO HKCIOJNIBb30BAHUS CTPOUTEIBHBIX MaTepHalIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0Opas3lloB HEOPraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NPOBE/ICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHWE MPHU3HAKOB HUX
MPOTEKAHUS, OIBITHI, OTpaXxaronye GU3NIECKue U XMMUUECKHE CBOWCTBA TajJOTEHOB U
UX COEOUHEHHH (BO3MOYKHO MCIOJIb30BAHUE BHUACOMATEPUAIOB), O3HAKOMIICHUE
c oOpa3nmamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpa3lamMu cephl u e€
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTIuBaHUs caxapa Mo/l IeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peaknuu Ha Cynb(aT-uoH W HAOMIOJMEHWE TMpU3HAKA €€ TMPOTEKAHWs, O3HAKOMIICHHE
¢ (u3MYEeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHEHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHuH,
noJiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peaKlUUil Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOAECHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEABIO
(BO3MO’KHO KCIOJIb30BAHUE BUJIEOMATEPUANIOB), U3YUCHUE MOJIeNIC KPUCTATITMYECKUX
pemeTok anMasa, rpadura, QymiepeHa, 03HaKOMIJIEHHE C MPOIECCOM aiacopOLUU
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PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM INPOTUBOrasa,
IIOJIly4YEHUE, COOMpaHUE, pACIO3HABAHME M HW3YYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
MIPOBEJICHUE KAaUYECTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-HOHbI U HW3Yy4YEHUE
IIPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHME C  IIPOAYKLMEH  CUIMKATHOU
IIPOMBILJIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxueunmue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanjabl 4 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMHUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkeHus B Ilepuonnueckoin cucteMe xumuueckux anemMeHtoB .M. Menneneea u

cTpoeHus atoMoB. CTpoeHre MeTaioB. Merannnyeckas CBsI3b U METaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXMMHUYECKUN PpAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHEe CBOMCTBA MeTaJlIIOB. OO11I1e CTTIOCOOKI MOTYyYEHUS METAIIIIOB.
[TonsiTe 0 KOPPO3UMU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesounble MeTauibl: TONOXKeHUE B llepuoauueckodl cHUCTEME XHUMHUYECKUX
anementoB J[.M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXICHUE B NPUPOJE.
dusnyeckne W XUMHYECKHE CBOWCTBa (Ha mpumepe Hatpus W Kamus). OKCUisl u
TUIPOKCHUIBI HATPUS U Kanus. [[puMeHeHue 1me0YHbIX METAJIOB U UX COSIMHEHUMN.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM W KAJIBIWN: TIOJOKEHUE B [leproanyeckoi
cucremMe XxuMuieckux anemeHnToB .M. MenpaeneeBa, CTpOeHUE UX aTOMOB, HAXO0XKJICHUE
B npupoae. Pu3nMUYECKHe U XUMHUYECKUE CBOMCTBA MarHus M Kajbliusa. Baxueilmue
COCMHEHUs KaJblHsA (OKCHA, THUAPOKCHUMI, coju). JKECTKOCTH BOABI M CIIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: nonoxkeHue B Ilepuoanmdeckoil cuUcTEME XUMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToMma, HAXOXJAEHHE B Tmpupoae. PDU3NUECKUE U
XUMHUYECKHE CBOWCTBA alOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHIA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuogndeckod cucteMe  XUMHYECKHUX  AJIEMEHTOB
JI.U. MenneneeBa, CTpoeHHME aToma, HaxoXJAeHHE B mpupone. Dusnueckue u
XHUMHYECKUE CBOMCTBA xkele3a. OKCHIIbI, THApoKcH bl 1 conu xxenesa (1) u xxenesa (1),
HX COCTaB, CBOMCTBA U MOJy4YECHHUE.

Xumuueckuii akcnepumenm:

O3HAKOMJICHHE ¢ 00pa3aMi METAJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMH,
M3yYE€HHUE  pe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  HMCIOJIb30BAHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCH/IA KaJblMsg U HATPUS C BOJIOU
(BO3MOYKHO MCIIOJIB30BaHUE BUAEOMATEPHUATIOB), UCCIIEI0BAHUE CBOMCTB HKECTKOU BOJIBI,
MpoIiecca TOPEHUs KeJe3a B KUCI0po/ie (BO3MOKHO UCIIOJI30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMi HA MOHBI (MArHusl, KaJIbLUs, aTIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaGmroAeHUE M ONMUCaHHE MPOIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HATPUs, Kallusd U KaJbLKs (BO3MOXXHO MCIIOIb30BaHUE
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BUJICOMATEPUAITIOB), HCCJIEIOBAaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIICHHE DSKCIIEPUMEHTANIbHBIX 3a/au 1Mo Teme «Baxueline
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAKOLIas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKHM3HM 4esoBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHMUYECKMX peakiuuil B ObiTy. IlepBasg momours mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpyKawllel cpeasl (TpenenabHas AOMyCTUMAas
koHueHTpauus Bemects (nanee — I1JIK). Ponb XuMuM B pemieHUH 3KOIOTHYECKUX
npoosieMm.

Xumuueckuii sKkcnepumenm:
u3ydyeHue oO0pa3loB MaTepHaloB (CTEKJIO, CIUIABBI METAJUIOB, IOJUMEpPHBIE
MaTepHabl).

Mesicnpeomemnsie cesazu

Peanuzanmss MEXIpPEAMETHBIX CBS3CH mNpW UW3yYeHMHM XuMuu B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHM JUIS OTACIBHBIX IIPEIMETOB €CTECTBCHHO-
HAY4YHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCU(pUKalUs, TEPUOAUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJICTMPOBAHKUE, W3MEPEHUE, MOJEIb, SBICHUE, MAapHUKOBBIH 3¢ (deKT, TeXHOIOTHs,
MaTepHUaIbI.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]], MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TUBJIEKTPUKH, POTOIIEMEHT, BEMIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKash pemiéTKa, CIUIaBbl, (U3NYCCKUE
BEJIMYUHBI, CIWHUIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnre.

buonorusi: ¢otocunte3, npixaHue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBI, IOJIEC3HBIC
MCKOIIaeMbI€, TOILJINBO, BOJHBIE PECYPCHI.
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IHVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJBTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001IIero 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J€ OOYYCHHsS] XUMHUU B EIUHCTBE YYCOHOW M BOCHHUTATCIIBHOU
JESATEITHPHOCTH B COOTBETCTBUU C TPATUITUOHHBIMUA POCCUHCKUMHE COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, IIPUHSATHIMH B 00IIIECTBE IPABIIIAMHA U HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIINH
00y4Jarouxcs.

JIMYHOCTHBIC pe3yabTaThI OTpaXkaroT TOTOBHOCTh 00 yJaroImxcs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHUCHTAIIMH M PaCIIMpEHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAyYHOMY HacJeANI0, MIOHMMAaHUs 3HaYEHUSI XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HWH(MOpMAIMEl O MepeaoBhIX
JOCTH)KEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMHM, 3aMHTEPECOBAHHOCTU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIECTBa;

2) TpaskIaHCKOI0 BOCIIMTAHMSA:

MPEACTABICHUS O COIHAILHBIX HOpPMaXxX U MpaBHaX MEKIMYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-
MCCIICIOBATEIbCKON, TBOPUYECKOW M JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOM  JACATEIBHOCTH TIPH  BBIMOJIHCHHUU  YUCOHBIX,
MIO3HABATEJIbHBIX 33/1a4, BBIMOJIHCHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/[aHUN YICOHBIX
MPOCKTOB, CTPEMJICHHUS K B3aUMOIOHMMAHHUIO M B3aWMOIIOMOIIM B TPOLECCE 3TON
y4eOHOM NIeATEILHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEICHUEC M TMOCTYIKH CBOMX
TOBApUIIEH C TO3WIIMH HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEaAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIUE OCHOBY
JUIsl TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBiICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUSA MPUPOIBI, B3AUMOCBS35X YEJIOBEKA C MPUPOIHOM CPEHOH,
O pOJIM XMMHH B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEbHBIE MOTHUBBI, HAIIPABJIEHHBIC HA MOJYYE€HUE HOBBIX 3HAHUH 110 XUMUH,
HEO0O0X0UMBbIE TSl OOBACHEHUSI HaOJII0/1aeMBbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIIHHOM,
MH()OPMALIMOHHON U YUTATENIBCKON KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHOM
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paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TTO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTD
K CaM000pa30BaHMIO, POEKTHON U HCCIEI0BATEIBCKON JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIIEHHOCTH U YPOBHS 00Y4YEHHS B JaIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHE LIECHHOCTHU W3HHW, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUM 1 HEMPUATHE BPEIHBIX
npuBblYEK (YyHOTpEOJIEHHs] aJIKOroJil, HApKOTUKOB, KYypeHHUs), HEOOXOJUMOCTH
coONoIeHUsl MpaBusl OE30MACHOCTU MpU OOpaIlleHHMH C XMMHYECKMMH BEIleCTBAMU
B OBITY U peaJIbHON KU3HH;

5) Tpya0BOro BOCTIMTAHMS:

HHTEPEC K IMPAKTHUYECKOMY H3YYEHHIO HpodeccHii W Tpyaa pa3IndHOIo poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOW IEATEIHHOCTH, B TOM YHCIE HAa OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHHM MPOAOJDKEHHMsST 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIENmIHOH
mpo(heCCHOHATIBHOM JIESTETBPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOGECCUOHAIBHON Cpejie;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS:

AKOJIOTMUYECKH IIeIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY >KU3HH
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHMsI, TOHUMAaHUE IEHHOCTH 3/I0POBOTO U 06€301acHOTO
oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY |
IICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIFOACHHUS TpaBUil 0€30MacHOIO
MOBEJICHHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUIX, YTPOKAIOIIHNX 3JI0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPUMEHSATHh 3HaHMS, TOJlydaeMble TIPH H3YYEHUH  XUMUH,
JUI pEIICHUS 3a1a4, CBA3aHHBIX C OKPYXKAKOIIEH MTPUPOJHON CPEIOU, ISl TTOBBIIICHUS
YPOBHS SKOJIOTUUECKON KYJbTYPbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTHUECKUX
nmpobjieM M TyTed UX PEImICHHS IOCPEACTBOM METOJ0B XHUMHH, 3KOJIOTHYECKOTO
MBIIIJICHHS, YMEHUS PYKOBOJICTBOBAThCS UM B MO3HABATEIbHOM, KOMMYHUKAaTUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISIFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI O0IIEHAYIHBIE MTOHSATHS (3aKOH, TEOPHs], TPUHIIHII,
runotes3a, GakT, CUCTEMa, MPOLIECC, IKCIIEPUMEHT U JAPYroe€.), KOTOPbIE MUCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeroB (OpMUpPOBATh MPEJACTABICHHE O IIEJOCTHOW HAy4YHOM KapTHHE MHDa,
U YHHBEpCaJbHbIEC yueOHbIE JAeHCTBUS (I03HABATENIbHbIC, KOMMYHUKATUBHEIE,
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PETYISTUBHBIE), KOTOpbIE o0ecreynBaroT dbopmHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHON JEATEIBHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornuyeckue 1eMicCTBHA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbIBaTh CMBICI XHUMHUYECKUX MOHATUU (BBIAEISATH HMX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBS3b C JPYTUMH TOHSTHSMHU), HCIOJIB30BaTh TMOHITHUS
JUIsl OOBSICHEHUS! OTNIENbHBIX (DAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUSI M KPUTEPUH
JUISL KacCU(UKAMK XUMUYECKUX BEIIECTB U XUMUYECKHX DPEaKIMil, yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMU HM3Y4YEHHUS, CTPOUTH JIOTHYECKUE
paccyxaeHus: (MHAYKTUBHBIC, JEAyKTUBHBIC, IO aHAJIOTHH), JejaTh BBIBOABI U
3aKJIFOYCHUS;

yMEHHE TPHUMEHATh B TMpOlecCe TIO3HAHUS TMOHATUS  (NPEIMETHBIC W
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIH, HCMOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBIE B XUMHUH MOJCIBbHBIC MPEJACTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4eckasi (hopMyJia U ypaBHEHHE XUMUUYECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YUETOM 3THX MOJEIIbHBIX
MPEJCTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3Y4aEMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB M XHUMHUYECKHX PEAKIHUHA, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEUYUS B H3YyYAEMBIX
poIeccax U sIBICHUSX.

Ba3oBble ucciaenoBaTe/bCKue 1eCTBUA.

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKXKe B KAa4eCTBE OCHOBBI JJII (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OIbITa [0 IUIAHWPOBAHHWIO, OpPraHM3allid ¢  TPOBEACHUIO
YYCHHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M IPOIECCa, CaMOCTOSTSIIBHO
IIPOTHO3UPOBATH €T0 Pe3yabTaT, OPMYIUPOBATH 00OOIEHHUS U BEIBOBI 110 pe3yIbTaTaM
MPOBEAEHHOTO ONBITa, UCCICAOBAHUS, COCTABIIATH OTUET O IIPOJICTIAHHOK padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BIOUPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3IMYHBIX
BUJIOB W (OpM TIpeacTaBliCHHs, TOJy4aeMyl0 €3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
MONYJISIPHAST JTUTEpATypa XUMHUYECKOTO COJIEpkKaHUS, CHPABOYHBIE MMOCOOUS, PECYpPCHI
NuTtepHera), KpUTUYECKHM  OLICHUBATh MPOTUBOPEUYMBYID U  HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHUE TMPUMEHSTh pa3IMYHbIE METOAbl M 3alpOoChl IMPU TMOUCKE U OTOOpE
MH(pOpMALIMKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJI BBITTOJTHEHUS YUYEOHBIX U
MO3HABATEIBHBIX 33J]a4 OINpENEIEHHOr0 THMa, NPUOOpPETEHHWE OmbiTa B 00JIacTH
WCIIOJIb30BaHUs UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIaJeHUE
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KYJIbTYpOH aKTUBHOT'O UCIIOJIH30BAHUS PA3JIMUYHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIHHO
BBHIOMpaTh ONTUMANbHYIO (GOpMYy MpeAcTaBieHUs HHPOPMAIMU U WILIIOCTPUPOBATH
penraeMble 3a7a4i HECJIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyrumMu popmamu rpaduku
1 MX KOMOWHAIUSIMU,

yMEHHE  UCIOJb30BaTh M  aHAIM3UPOBATh B  IMpolecce ydyeOHOW U
HCCIIEIOBATEIBLCKON  JIESITEIBHOCTH HMH(POPMAIMI0O O BIMSHUU TPOMBIILICHHOCTH,
CEJILCKOT0 XO3SIMICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUSA:

yMEHHUE 3aj7aBaTh BOMPOCH (B XOje auajora v (Wid) JUCKYCCHUU) TO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIIBHO BBIMOJIHECHUS
IIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHne OMbITa MPE3CHTAIIMU PE3YJIbTATOB BBITIOJTHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpHOrO OIMbITa, Ja0OPATOPHOM pabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIBbHOU W
UCCJICIOBATEILCKOM JIEITEIIBHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJAacOBaHUs MO3UIUNA (0OCYXKIeHUs, OOMEH MHEHUSMU,
«MO3TOBbI€ IITYPMbI», KOOPJAWHAIIUSI COBMECTHBIX JIEMUCTBUM, OMPEAEICHUE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOMN pabOThI U Jpyrue);

PeryasiTuBHble yHUBeEpPCajbHble y4eOHbIC AeHCTBUMA:

YMEHHE CaMOCTOSITEIBHO OINPEACNATh IeMU JACSATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBaTh M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Haumbosee A(QQPEKTHUBHBIE CMOCOOBI pEIICHUS Y4YeOHBIX U
MO3HABAaTEIbHBIX  3aJad, CaMOCTOSITEIbBHO COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIHsIX, OICHUBATH
COOTBETCTBHE IOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHOM LI€JIW, YMEHHE HCIIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, PEIJIaraeMbI€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocTtaBe nmpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00SI3aTEILHOTO COAEpPIKAHMS,
YCTaHOBIIEHHOTO JIaHHOU (eepalibHON paboueil mporpaMMoO, BBIIEISIOT: OCBOSHHEIC
OoOydJaromMMUCS HAayYHbIC 3HAHWS, YMEHHS W CHOCOOBI JEWCTBUM, crenuduueckue
JUTSL TIpEAMETHOW o0mactu «XWMUsS», BHABI JACATEIBHOCTH TIO TMOJYYCHUIO HOBOTO
3HAHMSI, €70 WHTEPIPETAINU, PEeoOPa30BAHUIO U MPUMEHECHHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYyalUsX.

K koHmy oOyuenuss B 8 kiacce mpeaMeTHBIC Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTh Yy O0YUAIOIINXCS YMEHUM:
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pPacKpbIBaThb CMBICJ OCHOBHBIX XHMHWYECKMX IOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUH 3JEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccupuxkanus
pEeaKIuii: peaKkiuyu COCAUHEHMS], PEAKIMKU PA3JI0KEHUS, PEAKIIMN 3aMELIEHUS, PEaKIUn
o0OMEHa, 3K30- U IHJOTEPMHUUECKHE PEaKINH, TEIIOBON 3(pPeKT peakuuu, Sapo aToMa,
ANIEKTPOHHBIN CJOM aToma, aToOMHasi OpOWTalb, paguyc aTomMa, XUMHUYECKas CBS3b,
NOJISIPHAsT U HEMNOJSpHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUsi) B PacCTBOPE;

WJUTFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTH 3TH
NOHATUSA NPY ONMCAHUM BEILIECTB M UX MPEBPALLICHUIL;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY [IJIi COCTaBJi€HHS (OPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUK;

OTIpEJIENSITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COEIMHEHHUAX, MPUHAJICKHOCTh BEIIECTB
K OIpeAeNIEHHOMY KJIacCy COEAMHEHUM Mo QopMynaM, BHJ XHMHUYECKOH CBSI3H
(xOoBaJICHTHAsI 1 MOHHASI) B HEOPTAHUYECKUX COCTMHEHUSX;

packpeiBaTh cMbIch llepuoanueckoro 3akona J[.M1. Menneneesa: 1eMOHCTPUPOBATH
[IOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX 3JEMEHTOB OT HX
nonoxxkeHuss B Ilepuonnueckor cucTeMe, 3aKOHOB COXpPAaHEHUsT MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TaOaMuHylo ¢opmy I[leproguueckoil cucteMbl
XUMUYECKUX AJIEMEHTOB: Pa3JIMuyaTh MOHATHUSA «TJlaBHas noArpynna (A-rpynmna)» u
«miobounas mnoxrpynna (b-rpynma)», Mameie W OOJBIIME TEPUOIbI, COOTHOCUTH
0003HaueHus, KOTopble UMeroTcs B Tabmune «llepuonuueckas cuctemMa XUMHUYECKUX
sanemeHTtoB [[.M. MeHnaeneeBa» ¢ 4YHCIOBBIMU XApPaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3aps] sapa, oOIIee YHUCIO 3JIEKTPOHOB U
pacnpeeneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBaTh  XMUMHUYECKHE  OJEMEHTbI, HEOpPraHMYeCKUe  BEIIECTBa,
XUMHYECKUE PpEaKIUu (10 YHUCIy M COCTaBY YYACTBYIOIIMX B PEAKLUUU BEILECTB,
o TerIoBoMY 3P (DEKTy);

XapaKkTepHu30BaTh (OMHUCHIBAThH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbIX
KJIACCOB,  MOJTBEp)KAas  ONHWCAHME  IPUMEPAMH  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKaHUs XUMHUYECKNX NIPEBPALICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIDHYIO MW MOJIIPHYIO MAacChbl BEIIECTB,
MacCOBYIO JIOJK XMMHYECKOrO 3J€MEeHTa Mo (opMyse COEAMHEHHS, MACCOBYIO OJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUY;
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MIPUMEHATH OCHOBHBIE OINEPAIIMN MBICIUTEILHON JIESITEIbHOCTH — AaHAIIA3 U CUHTES,
CpaBHEHHE, 0000IIeHNE, CUCTEMATU3allUI0, KIACCU(PUKAIMIO, BBIIBICHUE MPUYMHHO-
CJICICTBEHHBIX CBA3€M — JUISI U3YYECHUS CBOMCTB BELIECTB M XMUMHUUYECKUX PEAKIUW,
€CTEeCTBEHHO-HAYUYHbIE METO/Ibl TIO3HAHUS — HAOJIOZIEHNEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJIeI0OBaTh MpaBWJIaM IOJIb30BAaHUS XHMMHUYECKOM MOCYAOW M JabOpaTOPHBIM
o0Opy/IOBaHMEM, a TaKXe IMpaBWiaM OOpalleHuss C BEIIECTBAMH B COOTBETCTBHUHU
C UHCTPYKIMSAMU 1O BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO
U coOupaHuio Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHUCIOPOA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPENEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH U
NPOBOAUTh XUMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C TTOMOIIbI0 UHAUKATOPOB (JIakMyc, peHoTanernH, METUIIOPAHK U IPYTHE).

K xoniy oOyuenust B 9 kijiacce mpeaMETHBIC pe3yJbTaThl Ha 0Aa30BOM YPOBHE
JTOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YYAIOIMINXCS YMEHUM:

PacCKpbIBATH CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIECHHUS, XUMHUYECKAs pEeaKLMs, XUMHUYecKas
CBsI3b, TEIUIOBOM 3P (EKT peakiuu, MOJb, MOJAPHBIM 00BEM, pacTBOpP, IEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJIIUTAYECKAs] JIMCCOIMAIUS, pEeaKIM HMOHHOTO OOMeHa,
KaTajau3aTtop, XHMHUYECKOE paBHOBecHe, oOOpaTHMble U HeoOpaTUMBIE pPEaKIUH,
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIIUTEINb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBaJEHTHas,
MOHHAsl, METAJIMYECKAs), KPUCTAIUIMUECKasl pPElIETKa, KOPPO3Usl METaJIOB, CIUIABBI,
CKOPOCTh XMMHWYECKOW peakiuu, NpeaesibHO aonyctumas KoHneHTtpauus [IJIK
BEILECTBA;

WUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMUMHYECKUX MOHATUN U NPUMEHSATHITH
MOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCITIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBleHUs (OPMYJI BEUIECTB H
YPaBHEHUN XUMUUYECKUX PEAKIINN;

ONpEeAEHsATh BaJCHTHOCTh W CTEIEHb OKHUCJIEHUS XHUMHUYECKUX DIIEMEHTOB
B COCAMHEHMSAX Pa3IMYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIACCy COCAMHEHHH MO (opMyinaMm, BHJ XUMHUYECKOW CBsi3M (KOBaJeHTHas, MOHHAs,
METAJUIMYECKasi)) B HEOPraHUYEeCKUX COEIUHEHMSIX, 3apsi] HOHa MO0 XUMHYECKOU
dbopmyie, xapakTep Cpeabl B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCIMHECHHM, THII
KPHUCTAJUIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh ~ cmbict  [lepmognueckoro  3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKUCHIBATh U XapaKTEPU30BaTh TAOIUUYHYIO (opMy
[lepuonnyeckord CHUCTEMBI XMMHYECKUX 3JIEMEHTOB: pa3jvdyaTh MOHSTHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynna)y», mansie u Ooibiine
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MEePUOIbl, COOTHOCUTHh 00O03HAYEHUsS, KOTOPbIE MMEIOTCS B MEPUOAUYECKON TabuIle,
C UHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIO JIEKTPOHOB U pACHpeeTICHUE UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KIaccUUIUPOBATh  XMMHYECKHUE  DJEMEHTHI, HEOPraHMYeCKHWE  BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBy YYAaCTBYIOIIMX B PEaKI[MU BEIIECTB,
10 TeTI0BOMY (D (PEKTy, MO U3MEHEHUIO CTENIEHENH OKUCICHUS] XUMUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATD) OOIINE U CIIEUPUICCKUE XUMUYECKUE CBOMCTBA
MIPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPaBHEHUS DJICKTPOJUTUUECKON IUCCOLMAIMM KHUCJIOT, IIEoYer u
COJICH, TOJHBIE M COKpalléHHBbIE ypaBHEHUSI PEAKIMA HMOHHOTO OOMEHa, YpaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TCHETUYECKON CBA3U MEXIYy BEIECTBAMU
Pa3IMYHBIX KJIACCOB,;

PacKpbhIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITUN MTOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca dTHX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOXKHOCTH
IPOTEKAaHUSI XUMUYECKUX TPEBPALICHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJSIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COeUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B pacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOUN pEAKIINH;

coON0aTh TpaBWiIa TOJB30BAHUS XMMHUYECKOW TMOCYAOW U JabopaTOpHBIM
o0opyZoBaHMEM, a TaKXKe TMpaBuiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
¥ COOMpaHUIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

OPOBOJIUTh pPEAKLMM, MOATBEPKAAIOIINE KAuEeCTBEHHBI COCTAaB pPa3IUYHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOAMA-, KapOOHAT-,
docdat-, cunukar-, cynbdart-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3YYCHHBIX
METAJIJIOB, TPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSITH OCHOBHBIE ONEPALIN MBICIIUTEIbHOU IESITEIbHOCTH — AaHAJIN3 U CUHTE3,
cpaBHeHHE, OOOOIIEHHE, CUCTEeMaTH3allUI0, BBISBICHUE MPUINHHO-CICACTBEHHBIX
CBSI3€M — Il HM3YyYEHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKLUH, €CTECTBEHHO-
Hay4YHbIE METOJIbI TTO3HAHUS — HAOMIOACHUE, H3MEPEHUE, MOICTTUPOBAHNE, SKCTICPUMEHT
(peanbHbIN U MBICIICHHBIN).

21



TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas pabouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

8 KJIACC
Ne HanmenoBanue Koi- OcHOBHBIE BUJIBI ACATCIHLHOCTH
n/n paszenoB U TeM BO Conepsxanue 00ydeHus o0y4aromuxcs op
ydeOHoro npeamera |[1acoB

Pazjen 1. [lepBonayajabHbl

€ XUMHUYCCKHC NMOHATHUSA

1.1 | Xumus — BakHast
001aCcTh
€CTECTBO3HAHUS U
MPAaKTUYECKOU
JIEeITEILHOCTH

YCJI0BCKa

5

[Ipenmer xumuu. Posb
XHMHH B KU3HUYEIIOBEKA.
XUMUS B CUCTEME HAYK.
Tena u BemecTBa.
dusnyecke CBOMCTBA
BENIECTB. ArperaTHoe
COCTOSIHHE BEIIIECTB.
TTousitie o MeTomax
MO3HAHUIB XUMHUU. YnCTHIE
BEIIECTBA U CMECH.
CriocoOsl pa3aesneHus
cMmecel. Xumuyeckuti
9KCNepPUMEHI.:
Jlemoncmpayuu:
3HAKOMCTBO C XUMHYECKOH
MOCY/JIOH,

C TIpaBUJIaMH pabOTHI B
1abopaTopuu U IpUEeMaMu
oOpareHus ¢
1a00paTOPHBIM
o00opynoBaHUEM.
dusznueckue CBOMCTBA
00pasioB
HEOPraHMYECKUX BEUIECTB
— METaJIJIOB U HEMETAJIJIOB.
CriocoObl pazieneHus

PackpbiBaTh CMBICT H3y4aeMBbIX TOHSITHH.
PackpeiBath posb XMUMUH B IPUPOJIE U
JKU3HH YEJI0BEKa, €€ CBA3b C APYTUMHU
HayKaMH.

PaznngaTh 4ncTHIe BEIIECTBA H CMECH,
OJTHOPOJIHBIE U HEOTHOPOIHBIE CMECH.
Paznuuare Qusnueckne u XUMHIECKUE
SIBIICHMS.

CrienoBaTh aJITOPUTMAaM MCIIOJIB30BaAHUS
AKCIEPUMEHTAIBHBIX METOJIOB —
HaOJIIOICHHS ¥ DKCTIEPUMEHTA.
HaGmronath 1 OMMCHIBaTh OOBEKTHI TIPH
MPOBEJICHUM JEMOHCTPALUA 1
71a00PaTOPHBIX OMBITOB IO U3YYCHHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
paszaenenus: cMeceit BemiecTs. [IpoBoInUThH
XUMHUYECKUU IKCTIEPUMEHTIIPH
pasziereHuu cMecel (Ha mpuMepe OYUCTKH
MMOBAPEHHOM COJIM) B X0JI€ MPAKTHYECKOM
paboThl Ne 2.

CrnenoBaTh npaBujaM MOJb30BaHUS
XUMHYECKOH MOCYI0H U TabopaTOPHBIM
000py/I0BaHKEM, a TAKXKE TIPABHIIAM
oOpallleHus ¢ XUMHUYECKUMHU BEIeCTBAaMHUB
COOTBETCTBUH C MHCTPYKLUEH

bu6mmoreka [{IOK -
https://lesson.edu.ru/catalog

SIKnacc - https://www.yaklass.ru/p/himija
POII - https://resh.edu.ru/subject/
bubnnorexa MOIII -
https://uchebnik.mos.ru/catalogue

22



https://lesson.edu.ru/catalog
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/
https://uchebnik.mos.ru/catalogue

denepanbHas pabouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

cMmeceil (punpTpoBaHume,
BBIITAPHBAHNE,
JCTUILISINS,
xpomarorpadus).
Jlabopamopnvie onvimoi:
N3yuyenue n onucanue
(hUBUYECKUXCBOCTB
00pa3110B HEOPraHUUECKUX
BEIIIECTB.

N3yuenue cnoco6oB
pasneneHus cMecer(c
TTOMOTIIBIO MarHuTa).
Ipakmuueckue padbomboi.:
Ne 1. TlpaBuna paboTs B
nabopaTopun UMTPUEMBI
oOpareHus ¢
1a00paTOPHBIM
000pyTOBaHUEM.

Ne 2. Pa3znenenue cMmecei
(Ha MPUMEPEOUNCTKU
TTOBApEHHOM COJIN)

IIPY BBITIOJTHEHUH MTPAKTUYECKOUPAOOTHI
Ne 1.

BoicTpauBath pa3BEpHyThIe MUCHbMEHHBIEU
YCTHBIE€ OTBETHI C OIIOPOU HA
UHPOpMALKIO U3 yIeOHMKA U CIIPABOYHBIX
MaTepuaioB, IPaMOTHO HCIIOJIb30BAThH
W3Y4YEHHBIN MOHATUWHBIN

anmnapar Kypca XuMuu

1.2.

BemecTtBa n
XUMHUUYECKUE PeaKIuu

15

ATOMBI U MOJIEKYJIBL.
XUMHYECKUE DJIEMEHTHI.
CHMBOJIBI XUMHUYECKUX
anemeHToB. IIpocTeic u
CJIOKHBIE BEILIECTBA.
ATOMHO-MOJIEKYIISIPHOE
yYYEHHE.

Xumunyeckas popmyna.
BanentHOCTH aTOMOB
XHUMHYECKUX DJIEMEHTOB.
3aKOH ITOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENLHAS

OnpenensaTs NpU3HAKK XUMUYECKUX
pEaKINii, yCIOBHS UX IPOTEKaHHUSI.
OOBACHATH CYLTHOCTh (PU3UYECKUX U
XUMHUYECKHX SBJICHUH C TOUKU 3pEHHS
aTOMHO-MOJIEKYJISIPHOTO YY€HHUSL.
KnaccupunupoBaTs XuMuieckuepeakuu
(1Mo 4KCIy U cOoCcTaBy pearupyroumx u
00pa3yOUINXCABEIIECTB).

CoctaBnsaTh popMysbl OMHAPHBIX BEIIECTB
110 BAJIGHTHOCTHU U ONIPENIENATh
BAJIEHTHOCTH 110 (hopMysIaM BEIIECTB.

Bbubnuoreka [IOK -
https://lesson.edu.ru/catalog

SIKnace - https://www.yaklass.ru/p/himija
POII - https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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aToMHas Macca.
OTHOCUTENbHAA
MOJICKYJISIpHasi Macca.
MaccoBas gois
XUMHYECKOI'0 3JICMEHTA B
COCIMHCHUU.

KommuectBo BemecTna.
Monb. MonsipHas macca.
B3anmocBsI3b KOMMUECTBA,
MAaccChHI M YKclIa
CTPYKTYPHBIX €IMHUIL
BemecTBa. Pacuérel mmo
hopmynaM XUMUYIECKUX

COECIUHEHU.
Ddusmyeckre 1 XUMHYECKIE
SIBJICHUS. XuMuueckas

peakuus W €€ TPU3HAKHU.
3aKOH COXpPaHEHHUSI MaccChl
BEIIIECTB.

XHWMHUYECKUE YPABHCHHUS.
Knaccudukanus
XHUMHYCCKUX PEaAKIIUH
(coemuHEeHMS, pa3IoKCHUS,
3aMerieHus, 0OMeHa).

Xumuueckuti dxcnepumenm:
[Hemoncmpavuu.
dusznyeckue CBOMCTBA
00pa3110B HEOPraHUIECKUX
BEIIIECTB — METAJIJIOB U

HEMETaJIJIOB.
O6pas3iibt BEIIECTB
KOJIMYeCTBOM | MOJIb.
dusnueckue SIBIICHUS

(HJ’IaBJ’IeHI/IC BOCKa4, TasgHHUC

PaccraBnsaTh Ko PUIHEHTHI

B YPaBHEHUSX XUMHUYCCKUX PEAKITUH.
Habnronate 1 onuceIBaTh OOBEKTHI IPU
MPOBEJICHUH JEMOHCTPALUIA 1
1a00paTOPHBIX OMBITOB.

[IpoBouTE BRIYUCIICHUS TIO (hopMyITam
XUMHWYECKUX COCTMHEHUHN U yPaBHEHUSIM
XUMHUYECKUX PEaKIHil.

[IpuMeHsITh ecTeCTBEHHO- HAYYHBIEMETOIbI
MOo3HaHUs (B TOM 4HCIIe HAOII0IeHUE,
MOJIETMPOBAHUE,

SKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICTUTEIIBHON JeSTETLHOCTH (CpPaBHEHHE,
KJIacCU(UKAIH)

BricTpanBath pa3BEpHYTHIE MUCHMEHHBIEH
YCTHBIE OTBETHI C OMOPOit

Ha nHpopMaIuio U3 ydeOHUKA U
CIPaBOYHBIX MAaTE€pPHAJIOB, TPAMOTHO
UCII0JIb30BATh U3YYECHHbBIN TOHATUNHBIN
anmnapar Kypca XuMuu
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JbJa, pacTUpaHUe caxapa
B CTYIKE, KUTICHUE U
KOHJICHCAIIMSI BOJIBI).
XuUMHUYECKUE SIBJICHUS
(ropenue cBeuw,
MIPOKAJIMBAHUE METHON
MIPOBOJIOKH,
B3aMMOICHCTBHUE COJIbI MU
Mena

C COJISTHOM KHCJIOTOM).
Ha6nronenune nmpuzHakoB
MPOTEKAHUS

XUMHUYECKUX PEAKINi
(pa3noxxenue caxapa,
B3aMMOJICIICTBHE CEPHOU
KHCIIOTBI C XJIOPHIOM
Oapusi, MoTy4eHue u
pa3ioKeHue rupoKcuIa
menu (I1) mpu HarpeBanuu,
B3aUMOICHCTBUE

JKeJes3a ¢ pacTBOPOM COJIU
menu (I1). OnbiThl,
WUTIOCTPUPYIOIIHNE 3aKOH
COXPaHEHHUS MACCHI.
JlabopamopHvle onvimul:
Cosnmanue Mojaeiaen
MOJIEKYI
(IIapocTePIKHEBBIX ).
Onucanne Gpu3nIeCKUX
CBOMCTB 00pa3IioB
HEOPraHMYECKHUX BEIIECTB —
METAJUIOB U HEMETAJLJIOB.
Habnronenue gpusnueckux
(T1aBneHue BOCKa, TasHUE
Jb/1a) ¥ XUMUYECKUX
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(ropenue cBeuw,
MIPOKAJIMBAHUE METHON
IIPOBOJIOKH) SIBJICHUH.
HaGnionenue u onrcanue
MPU3HAKOB IPOTEKAHUS
XUMHUYECKUX PEaKIui
Pa3HBIX TUIIOB.
Buiuucnenus:
OTHOCHTEIBbHOMU
MOJIEKYJISIPHOU MacChl
BENIECTB, MOJIIPHOM MACCHI,
MAaccCHI BEIIECTB, MacChl U
KOJUYECTBA BEIIECTBA;
MacCOBO¥ JI0IU
XUMHYECKOI0 JIEMEHTa 10
dhopmyse coenMHeHHUS;

10 YpPaBHEHUSM
XUMHUYECKUX PEAKIUM:
KOJIHNYECTBA, MaCChI
BEIIECTBA

10 U3BECTHOMY KOJIMYECTBY,
macce

pEareHTOoB WK MPOYKTOB
peakiuu

Hroro o pasacity

20

Pa3nen 2. Baxkneiimmue npeacrtaBuTe I HEOPraHNYeCKUX BellIECTB

2.1

Bosnyx. Kucnopoa.
ITousitre 00 oxkcHgax

6

Bosnyx — cMech razos.
Cocras Bo3ayxa.Kucnopona —
3JIEMEHT U MPOCTOE
BellecTBo. Haxoxnenue
KHCIIOpoJa

B npupoe, Gpuznueckue u
XMUMHYECKHE CBOMCTBA
(peaxiuu ropeHus).

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY IS
cocTaBiIeHUs GOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUIN XUMUYECKUX
peakuuii ¢ yuacTueM KUCIOPOoa.
XapakTepHu30oBaTh (ONMUCHIBAThH) COCTAB
BO3/yXa, PU3NUECKUE U XUMUYECKHE
CBOICTBA KUCIIOPOJIA, CIIOCOOBI €r0
HOJIy4eHusl, IPUMEHEHHE U 3HaUCHHE B

bubnuoreka [IOK -
https://lesson.edu.ru/catalog

SKnace - https://www.yaklass.ru/p/himija
POII - https://resh.edu.ru/subject/
Bbubimorexa MDIII -
https://uchebnik.mos.ru/catalogue

26



https://lesson.edu.ru/catalog
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/
https://uchebnik.mos.ru/catalogue

denepanbHas pabouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

Oxcuppl. [Ipumenenue
kucnopoaa. CriocoOsl
HOJIyYEHUS KUCIOPO/a B
naboparopuu u
IPOMBIIIJICHHOCTH.
Kpyrosopot

Kuciopo/a B ripupojie. O30H
— JIJIOTPOTIHAS
MOAU(pHUKAIUS KACIOPOIa.
TemoBoil a3 et
XUMUYECKON PEAKIUH,
TEPMOXUMHUYECKUE
ypaBHEHHS, IK30- U
SHI0TEPMHUUECKUE PEAKIINH.
TonamBO:yrojib 1 METaH.
3arpsi3HeHUE BO3/AyXa,
ycUJIeHUE MTApHUKOBOTO
addexra, pazpyiienne
030HOBOTO CJIOS.
Xumuueckuii
IKCHepumMenm:
Lemoncmpavyuu:
KauecTtBenHoe omnpenenenue
COJIeP’)KaHUSAKHUCIIOPO/Ia B
BO3/IyXe

[Tonyuenue, cobupanue,
pacrio3HaBaHHUe U U3yYEHUE
CBOMCTB KUCJIOPOA.
Habnronenue
B3aMMO/ICHICTBHS BEILIECTBC
KHCJIOPOJOM H YCIOBHS
BO3HHUKHOBEHUS U

MPUPOJIE U )KU3HU YEJIOBEKA.
CpaBHHMBATh peaklUy TOPEHUs U
MEJJICHHOTO OKHCJICHHUSI.

OOBACHATh  CYIIHOCTh  JKOJOTUYECKHUX|
npoOJyieM, CBSI3aHHBIX C  3arps3HEHUEM|
BO3/yXa.

CnenoBath npaBuiiaM 0€30MacHON pabOThI
B JTaOOpaTOPUHU TIPU UCIIOJTH30BAHUHT
XUMUYECKON TTOCYAbl HOOOPYIOBaHUs, a
TaKKe MpaBUJIaM 00paIeHUsI C TOPIOYUMHU
BEII[ECTBAMH.

[InanupoBaTh M OCYIIECTBIIATH HA MPAKTHKE
XUMUYECKHE IKCIIEPUMEHTHI, TPOBOIUTH
HaAOJI0ICH ], JIeNIaTh BHIBOBIIIO
pe3ynbTaTaM 3KCIepruMeHTa

IIpU IPOBEICHUH Ja00PATOPHBIX OIMBITOB U
MPaKTUYECKON PabOTHI.

BbrancnsTe KOJIU4eCTBO BEUIECTBA,00bEM
ra3a no ¢opmMysnam.

Y4acTBOBaTh B COBMECTHOM paboOTEB
rpyIIe.

BricTpanBath pa3BEpHYTHIE MUCHMEHHBICH
YCTHBIE OTBETHI C OMOPOH Ha MHPOPMAIIHIO
U3 yueOHHKA U CIPAaBOYHBIX MaTEPHAJIOB,
rPaMOTHO MCHOJIB30BaTh U3yYCHHBIN
NOHATUHHBIMANIApaT Kypca XUMUHU
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MpEeKpaIieHusi TOpeHUst
(moskapa).

Jlabopamopuwiil onvim:
O3zHakoMJieHHE ¢ 00pa3aMu
OKCHJIOB HOIIMCAHUE UX
CBOMCTB.

Ilpaxmuueckas paboma.

Ne 3. Tonmydenue u
coOupanue

KHCJIOPO/Ia, U3YYECHHE €TO
CBOJCTB.

Buiuucnenus:
MOJIEKYJISIPHOU MacCChl
KHCJIOpPOJIa ¥ 030HA HA
OCHOBaHHMH aTOMHOM MacCHI
XHMUYECKOI0 3JIEMEHTA;
KOJIUYECTBa, MacChl
BEIIeCTBA

10 YPaBHEHHUSM XUMHYECKUX
peakuuii

2.2

Bonopoa. Ilousitueo
KHCJIOTAX U COJIAAX

Bopopon — anement u
MPOCTOE BEILIECTBO.
Haxoxnenue Bosiopoia

B IIPUPOJE, GU3HUCCKHE U
XHUMHYECKHECBOMCTBA,
MIPUMEHEHHE, CTIOCOOBI
nonxydeHusi. Kucnotsl u
COJIN.

MonsipHblif 00bEM ra3os.
PacuéTtel Mo XuMHYeCKuM
YpaBHEHUSIM.
Xumuueckuii
IKCnepumenm:

PackpbIBaTh CMBICIT H3y4aeMbIX TOHITHIA
U TIPUMEHSATH 3TU TIOHSATHSI TP OTIUCAHUH
CBOWCTB BEIIIECTB M UX NIPEBPAILCHHIA.
XapakTepu3oBaTh (OIMHUCHIBATH)
(du3nvecKre U XUMUYECKUE CBOHCTBA
BOJIOPO/Ia, CIIOCOOBI €r0 TOJTY4CHUS,
pUMEHEHHE.

Cobupatb npubdop 1151 HOTYIEHUS
BOJIOpPOJIA.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JUIsL COCTaBJICHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX
peakuuii ¢ yuacTueM BOJOPO/a.

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog

SIKnace - https://www.yaklass.ru/p/himija
POIII - https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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JHemoucmpayuu:
[ony4yenue, cobupanue u
pacro3HaBaHue BOJIOPO/IA.

Bzaumoneiicteue
BOJIOPOJIa C OKCHIOMME TN
(.

Jlabopamopnuwiii onbim.
BzanmoelicTBre KUCIOT C
METaJlJIaMH.

IIpaxmuueckas paboma.
Ne 4. Tlonyuenue u
cobupaHue BOJOPO/Ia,
HU3yYEHHUE €r0 CBOMCTB.
Buiuucnenus:

00BEMa, KOJIUIECTBA
BEIIEeCTBA Ia3aro ero
HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK 00BEMY;
00BEMOB Tra3oB I10
YPaBHEHUIO PEaKIMK Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIICHUH Ira30B

BbI4uciaTe MOJSIPHYIO Maccy BEIIECTB;
KOJINYECTBO BEIIECTBA, 00BEM rasa, Maccy
BEIIIECTBA;

[TpoBOIUTE pacyEThI 0 ypaBHEHUSIM
XUMUYECKUX PEaKIfii: KOJMYECTBa,
00BEMa, Macchl BeIecTBa M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHToB
WIN TIPOTYKTOB PEAKITHH.

CnenoBath mpaBuiiaM 0€30MacHON pabOThI
B JTaOOpATOPUHU TIPU UCIIOJIb30BAHUHT
XUMHYECKOH TOCY/IbI HOOOPYIOBaHUS, a
TaKXKe MpaBiiaM 0OpaIieHus ¢ TOPIOYUMH
BEIIIECTBAMHU B OBITY.

[TmaHMpOBaTH M OCYIIECTBIISATH HA
MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOAUTH HAOIOICHHUS, IENIaTh BHIBOIbI
M0 pe3ybTaTaM 3KCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe

B IpyIIe

2.3

Bona. PacTBopsr.
Iloustue
00 OCHOBaHHAX

duznyeckre CBOMCTBA
BoJbl. Boa kak
pacTBOpUTENIb. XUMHUUECKUE
CBOICTBA BOJIBI.
OcHoBanus. PacTBopbl.
Poub pactBOpOB B ipupoae
HB KU3HU YE€JIO0BEKa.
KpyrosopoT BoJibI

PackpbIBaTh CMBICIT H3y4aeMBbIX OHATHH U
IPUMEHSATH 3TU NOHATHS NIPU OIIMCAHUU
CBOJCTB BEILECTB U X IPEBPAIICHUN.
XapakTepu3oBath GU3NUECKUE U
XMMHMYECKHE CBOMCTBA BOJBI, €€ POJIb KaK
pacTBOPUTENIS B IPUPOJHBIX IIPOLECCAX.
CocTaBnsiTh ypaBHEHHS] XUMHUYECKHX
peaKkuil C y4acTUEM BOBI.

bubnuoreka [IOK -
https://lesson.edu.ru/catalog

SKnace - https://www.yaklass.ru/p/himija
POII - https://resh.edu.ru/subject/
Bbubimorexa MDIII -
https://uchebnik.mos.ru/catalogue

29



https://lesson.edu.ru/catalog
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/
https://uchebnik.mos.ru/catalogue

denepanbHas pabouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

B NIpUpPOJE. 3arpsi3HEHUE
PUPOAHBIX BoJ. OXpaHa U
OYKCTKA MPUPOJTHBIX BOJI.
Haceiiennsie u
HEHACHIIIICHHBIE PACTBOPBHI.
PacTtBopuMOCTh BeniecTs

B BoJie. MaccoBas JoJist
BEIIIECTBAB PacTBOPE.
Xumuueckuii
IKCnepumenm:
Hemoncmpayuu:
PacTBOpeHue BemecTs ¢
pa3IMYHON
PacTBOPUMOCTHIO.
BsauMmonelicTBue BOIEI C
MeTaulaMu(HaTpUeM U
KaJIBITHEM ).

HccnenoBanue pacTBOpoB
KHCJIOT UILEIIOYEH C
MIOMOILBK UHANKATOPOB.
JlabopamopHvie onvimol
HUccnenosanue
0COOCHHOCTEN pacTBOPEHUS
BEILECTB C Pa3IUYHOM
PacTBOPUMOCTBIO.
[Ipurorosienue pacTBOpoB
C OIpeIeIEHHON MacCOBOM
J0JIEUPACTBOPEHHOTO
BEILIECTBA.

HDaKmull€CKClﬂ pa6oma

Ne 5. TlpurotoBnenue
pacTBOpoOB

OOBACHATH CYIIIHOCTD SKOJOTUYECKUX
npo0JieM, CBS3aHHBIX C 3arps3HEHUEM
MIPUPOJTHBIX BOJI, CIIOCOOBI OYUCTKH BOJBIOT
IIpUMecei, MepsI 110 OXPAHE BOJ

OT 3arps3HEHUSI.

[InanupoBaTh 1 OCYIIECTBISATHHA MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTEHI, IPOBOIUTH
HaOII0AEHUS, 1€NIATh BLIBOIBI 10
pe3yibTaTaM SKCIIEpUMEHTa MPU
MIPOBEACHHH JIA0OPATOPHBIX OMBITOB U
MPAKTHYECKONPaOOTHI.

CrnenoBath npaBuiamMm 06€30TacHOM pabOTHI
B JTaOOpaTOPUHU TIPU UCITOJTH30BAHUHT
XUMHUYECKON TTOCYABI HOOOPYTOBAHUS.
[TpoBOIUTH BEIYHUCICHUS C TPUMEHEHUEM
MOHSTHSI «MaccoBast I0JIsl BEIlecTBa

B PAacTBOPE».

BricTpanBath pa3BEpHYTHIE MHUCbMEHHBIEH
YCTHBIE OTBETHI C ONOPOi Ha HHPOPMAIUIO
U3 ydeOHMKA U CTIPAaBOYHBIX MaTEPHAJIOB,
rPaMOTHO HCIIOJIb30BATh N3YUEHHBIH
MOHATUHHBIMAIIIAPAT Kypca XUMUHU
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C OINPEIENEHHON
MacCOBOM foJiei
PacTBOPEHHOTO BEILIECTBA.
Buviuucnenus:
C UCIIOJIb30BAaHUEM ITOHATUS
«MaccoBasI0JIs BEIIECTBA B

pacTBope»
2.4 | OcHoBHbIe KJacesl | 11 Knaccudukanus Knaccudpunuposats nuzyuaemsole bubnnoreka LIOK -
HEeOpraHu4ecKux HEOPraHNYECKHX BEIIECTBA IT0 COCTABY M CBOMCTBAM. https://lesson.edu.ru/catalog o
CoeIMHeHui coequHeHu. OKCubl. CoctaBisaTh (HOpMyYIBI OKCUIOB, KUCIIOT, AKnace - hitps://www.yaklass.ru/p/himija

Knaccudukanusoxcuaos:
coyieoOpa3yronme
(OCHOBHBIE,KHCIIOTHBIE,
amoTepHbIe) U
Hecoseo0pa3yroIue.
Howmenknarypa

okcHuaoB. Dusnueckue u
XUMHUYECKHE CBOMCTBA
okcuoB. [lomyuenue
okcu10B. OCHOBaHUSI.
Kinaccudukanus
OCHOBaHUU:MENOUN U
HEPaCTBOPHUMBIC
OCHOBaHWUS.
Howmenknarypa
ocHoBaHUH. DU3NYEeCKUuEH
XUMHUUYECKHE CBOMCTBA
OCHOBAaHHI.

[Tosmyuenune 0OCHOBaHHIA.
Kucnotsl. Knaccuduxarms
kuciot. Homenknarypa
KUCIOT. PU3HMYECKUE U

OCHOBaHMI, COJICH M HA3BIBATh UX

10 MEXAYHApPOIHONW HOMEHKIIATYpE.
[Iporao3upoBats CBOMCTBA BEIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBONCTB
U3yUYCHHBIX KJIaCCOB/TPYII BELIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisaTh MOJIEKYJIIPHBIE YPABHEHUS
peakuui, WLTIOCTPUPYIOIUX XUMUYECKHE
CBOICTBa M CIIOCOOBI MOJIyYEHHs BELIECTB
U3yUYCHHBIX KJIACCOB/TPYIII, a TAaKXKe

IO ATBEPKJAIOIIHUX T€HETHYECKYIO
B3aMMOCBSI3b MEXy HUMHU.

[Ipou3sBoaANTE BEIYMCICHUS

10 YPaBHEHUSIM XMMHUYECKUX PEaKLUi.
[InanupoBaTh 1 OCYHIECTBIATHHA
IIPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIIOI€HU,/IENIaTh BBIBObBI
10 pe3yabTaTaM dKCIIEPUMEHTA IIPU
IPOBEIEHUH JTAOOPATOPHBIX OIBITOB U
NPaKTUYECKUX PadoT.

CrenoBatb npaBuiiamM 0e301MacHONPAOOTHI
B JIa0OpaTOpUU NMPH UCTIOIH30BAHUHU

POIII - https://resh.edu.ru/subject/

bubnnorexa MOIII -

https://uchebnik.mos.ru/catalogue
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XUMHYECKUE CBOMCTBA
KHUCJOT. PsAJ1 aKTUBHOCTH
metaiuioB H.H. bekerona.
[Tony4yenue kucior.
Conu. Homenxknarypa
conei. PU3n4ecKue u
XUMHYECKHE CBOMCTBA
conen. [lomydyenue conen.
I'enernueckas cBsi3b
MEXTy KJaccaMu
HEOPraHMYeCKUX
COECIUHEHU.
Xumuueckuii
IKCnepumenm:
Hemoncmpayuu:
OO6pa31bl HEOPTaHMYECKUX
BEILIECTBPA3JINYHBIX
KJIaCCOB.

OMBITHI,
WUTFOCTPUPYIOIINE
XUMUYECKUECBOMCTBA
KJIACCOB HEOPraHUYECKUX
BEILECTB.
JlabopamopHvie onvimol
Ornpenenenue pacTBOPOB
KHCJIOT U 1LIEJI0Yei ¢
MOMOIIBI UHANKATOPOB.
N3yuenue
B3aUMOJICHCTBUS KUCIIOT
C MeTaJlJIaMH, Peakuui
HEUTpaIu3aLnu.
B3anmoerictsue pacteopa
CEPHOMKUCIIOTHI €

XMUMHUYECKOMIIOCYIbI U 000pyI0BaHUS.
BricTpauBarh pa3BEpHYThIE IUCEMEHHBIE
U YCTHBIE OTBETHI C ONIOPOM Ha
UHPOpMALUIO U3 yIeOHHUKA U
CIIPaBOYHBIX MaTEPUAIOB, IPAMOTHO
UCII0JIb30BATh U3YYECHHBIN TOHATUNHBIN
amnmapar Kypca XuMuu
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okcusiom meau (1I).
[Tonyyenue
HEPacCTBOPHUMBIX
OCHOBAHUH.

BriTecHenne o1HOToO
MeTaJljla APYTUMHU3
pacTBopa COJIH.

Ilpaxmuueckas paboma

No 6. Pernrenne
BKCHepI/IMeHTaJ'IBHI)IX 3a1a4
no TemMe «Baxuenmue
KJIAaCChl ~ HEOPTaHUYECKHX

COEIUHEHUN.
Buiuucnenus:

1o ypaBHEHUSIM
XUMHUYECKOH peaKkuuu:
KOJIHUYECTBa BEIIECTBA,
00BEMa, MaccChl o

WU3BECTHOMY  KOJUYECTBY
BeIleCTBa, 00BEMY, Macce
peareHTOB WJIH

IPOJIYKTOB PEAKIINH

Hroro no paszneny:

30

Pa3

et 3. [lepuoanyeckuii 3aKon
CtpoeHne aToMOB. XHUMHUYECKAs

u [leproguueckasi cucrema

CcBsI3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€aAKIINHA

XuMH4YecKuXx 3jemMeHToB 1. 1. MeHnaeiieeBa.

3.1

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XUMUYECKUX
AJIEMEHTOB

. 1. Menpaeneesa.

7

[epBbie MOMBITKH
KJIaccu(HUKAIIIN
XUMHYECKUX AJICMEHTOB.
[onsiTueo rpymmax
CXOJIHBIX BJIEMEHTOB
(1emoyHbIC U

PackpsiBaTh CMBICI TEPUOIUYECKOTO Bbu6muoreka ITIOK -

3aKOHA. https://lesson.edu.ru/catalog

SKnace - https://www.yaklass.ru/p/himija
POII - https://resh.edu.ru/subject/
bubinmorexa MOIII -
https://uchebnik.mos.ru/catalogue

OnuceIBaTh CTPOEHUE TAOTHUIIBI
«IIepnognueckas cucTeMa XMMUYECKUX
anemenToB .M. MenaeneeBay.
MoenupoBarh CTPOCHHE aTOMa,

OHCPICTHICCKUX ypOBHCﬁ )41 HOI[ypOBHeI\/'I
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Crpoenue aToma

LIEJI0YHO3EMETIbHBIE
MeETaJlIbl, FaJIOTEHBI,
MHEPTHBIE Ia3bl).
DneMEeHTBI, KOTOpbIE
o0pasytoT ampoTepHbIC
OKCHUJbI U TUAPOKCUIBI.
[Iepnoanueckuil 3aKoH.
[Iepnoanueckascucrema
XMUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena.
KopoTkonepuonas n
JUIMHHONIEPUOAHAS (POPMBI
[Teproanueckoit cuCTEMBI
XMUMHUYECKUX 3JIEMEHTOB
.. Menneneena.
[Tepuronpl u rpymnsl.
PuU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpa,
HOMEPOB MEPUOJIal TPYIIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTaB
aTOMHBIX

saep. M30TorbL.
OnektpoHbl. CTpoeHue
ANEKTPOHHBIX 000I0YEK
aToMoB repBbIx20
XUMHYECKUX JIEMEHTOB
[leproauueckoii cucTeMsl
.. Menneneena.
XapakTepucTuka
XMMHMYECKOTO MIEMEHTA
I10 €T0 MOJIOKEHUIO B
IIepnoanueckoiicucreme

IIPU [IOMOLIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(HUrypauui 1 3JeKTPOHHO-
rpaduueckux Gopmy.

[MosicHATH pU3NIECKU CMBICIT
HOPSAKOBOTO HOMEpa, HOMEPOB MEpHoa U
CPYIIIbI AJIEMEHTA.

XapakTepru30BaTb XMMHUECKHE DJIEMEHTBI
NIEPBBIX TPEX MEPUOIOB, KAIUN, KAIBLIUA U
UX COCMHEHUS T10 MOJIOKEHHUIO

B [lepnonnueckoii cucreme J[. 1.
Menneneena.

OOBACHATH 001IME 3aKOHOMEPHOCTHB
M3MEHEHUHU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB (M3MEHEHHUE PaJInyCOB aTOMOB,
IEKTPOOTPULIATEIBHOCTH, BAJICHTHOCTH)
Y UX COCIMHEHUN B IIpeeIax MallbIX
NIEPUOJIOB U TTIaBHBIXIIOATPYIII ¢ YYETOM
CTPOEHUS UX aTOMOB;

YyacTBOBaTh B COBMECTHON paboOTEB mape
WIH TPYIIIE.

BricTpanBath pa3BEpHyThIE NINCEMEHHBIEH
YCTHBIE OTBETHI C ONOPOH HAa HHPOPMALIUIO
U3 yueOHMKa U APYTUXUCTOUYHUKOB, B TOM
yucie Marepuera
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.. Menneneesa.
3aKOHOMEPHOCTHU
W3MEHEHUS pajunyca
ATOMOB XUMHYECKHX
3JIEMEHTOB, METAINIMYECKHUX
Y HEMETaJUTMYECKUX
CBOWCTB 110 TPYIIIaM U
TepuoIam.

3nauenue [lepuoanueckoro
3akoHa ¥ Ilepuoanueckon
CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JIJISl Pa3BUTHS
HayKu U

npaktuku. .M. Menneneen
— YUEHBIN UTPaKITAHUH.
Xumuueckuii
IKCnepumenm:
Hemoncmpayuu:
Bsaumoneiicteue
TUAPOKCHUIA IUHKAC
pacTBOpaMu KHUCIIOT U
IIEJIOYEH.
MopenupoBanue CTpOCHUS
MOJIEKYJI IIPU TOMOIIHX
PUCYHKOB, MOJEIIEH,
3JIEKTPOHHBIX U
CTPYKTYPHBIX POpPMYII.
Tabnuua «Ilepuonnueckas
CUCTEMA XUMHUYECKUX
3JIEMEHTOB

J.1. MenneneeBa.
JlabopamopHvle onvimol
O3HakoMJIEHHE C
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oOpa3iiaMu MEeTaJlIoB U
HEMETAJUIOB

3.2

XuMuueckas CBf3b.
OKHCJINTETBHO-
BOCCTAHOBHTEJIbHbIE
peakuuu

XuMudecKas CBA3b.
KoanenTHas(nonsipHas u
HEMOJIIPHAsL) CBA3b.
DNEeKTPOOTPULIATEIIEHOCTh
XUMHYECKUXDJIEMEHTOB.
Honnas cBsa3b. CTeneHb
OKHCJICHHSL.
OKHCIUTETBHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [Tpouecchr
OKHUCJICHUSA U
BOCCTAHOBJICHHS.
OxucauTeIn U
BOCCTaHOBHTEIIH.
XUMHAYECKUH
AKCIIEPUMEHT: U3y4eHUE
00pa3IoB BEIIECTB
METAJIOB U HEMETAJIIOB,
B3aUMOCUCTBUE
TUIAPOKCH/IA ITMHKA C
pacTBOpaMH KUCJIOTH
IeJI0YeH, MPOBEICHUE
OIIBITOB,

WLTIOCTPUP YIOILIUX
IpUMEpPBI
OKHCJIUTEIIBHO-
BOCCTaHOBHUTEIBHBIX
peakiuii (ropenue,
peakluu pasiiokKeHus,
COCIIMHEHUS).
Xumuueckuii
IKCnepumenm:

PackpbiBaTh CMBICT H3y4aeMbIX TOHSITHH.
Ornpenenarb B XUMUYECKOM CBSI3UB
COCIMHEHUH.

MopenupoBath CTPOCHHE MOJIEKYJ IPH
MIOMOIIY PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUS ()OPMYJT BEIIIECTB,
AJIEKTPOHHOTO OasaHca peakifuii.
Ornpenensars CTeNeHb OKUCIEHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB 10 (popmynam u
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCAMHEHUH IO CTEIIEHHU OKHMCIICHUS
ATOMOB XMMHUYECKHUX JJIEMEHTOB.
Onpenenarb OKUCIUTEND U
BOCCTAHOBUTENb. PaccTaBisATh

K02 PHUITMEHTHI B CXeMax MPOCTHIX
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIBLHBIX
peaxIuii METOJJ0M JIEKTPOHHOTO OaiaHca.
HabmonaTh XuMU4YecKue OMBITHI 110
IJIaHy, aHAJIU3UPOBATH U J1€JIaThBBIBO/IBL.
HUcnons3oBate UKT mis cozmanus
MOJIEJIEN, IOATOTOBKY MPE3eHTALH,
JIOKJIa/I0B 110 TEME.

BricTpauBath pa3BEpHyThIE TUCEMEHHBIEN
YCTHBIE OTBETHI C OTIOPOM HA
UHpOpMaLKIO U3 yueOHHKa U APYTUX
MCTOYHHUKOB, B TOM uucie MHTepHera

bubmauoreka LIOK -
https://lesson.edu.ru/catalog

SIKnace - https://www.yaklass.ru/p/himija
POII - https://resh.edu.ru/subject/
bubnunorexa MDOIII -
https://uchebnik.mos.ru/catalogue
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JHemonucmpayuu:
OMBITHL, WUTIOCTPUPYIOIINE
MIPUMEPBIOKUCIUTEIEHO-

BOCCTAHOBUTCIIbHBIX
peakuuii (ropexue,
peakiuu
pa3NoKeHUs1, COCTUHEHUS )

Hroro no pazaeny 15

Pe3epBHOe Bpemsi 3
OBIIEE YM1CJIO 68
YACOB

11O ITPOT'PAMME
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9 KUIACC
Ne HanmenoBanue Kon-Bo OCHOBHBIE BU/IbI I€ATEILHOCTU norp
/1 pas3JIeNnoB U TeM 4acoB Conepxanue 00ydeHust 00yJaronuxcs
y4eOHOTO MpeIMeTa
Pa3nen 1. BemecTBO M XMMHYECKHE peaKUU
1.1 | IloBTOpEHMe U 5 [Iepnoanueckuil 3aKoH. XapakTepru30BaTh XUMUYECKUE buGmmoreka LIOK -

yriyojenue 3HAaHU
OCHOBHBIX Pa3/1eJioB

Kypca
8 kiacca

[TepuoanueckasicucTeMa XUMUYECKUX
JJIEMEHTOB

J.1. MenpaeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B NU3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBHIX TPEX
TIEPUOIOB, KM, KaIbIUS U UX
COE€IUHEHNN B COOTBETCTBUH C
MOJIOKEHUEM DJIIEMEHTOB

B [lepronueckolt cucreme u
CTPOCHHEMHX aTOMOB.

CrpoeHue BeniecTna: BUIbl
XUMHUYECKOMCBSI3U. THITBI
KPUCTAJUTMYECKUX PEHIETOK,
3aBHCHMOCTh CBOMCTB BEILIECTBA OT
THIIA KPUCTAIUTMIECKOM PEIIETKH U
BHJa XMMHYECKOH CBS3H.
Knaccudukamnus u HOMEHKIATypa
HEOPraHUYECKHUX BEIIECTB.
XUMHYECKHECBOMCTBA BEIIECTB,
OTHOCSIIUXCS

K pa3auyHbIM KJIaCCaM HEOPTraHMYECKUX
COCIMHCHUI, TCHETHYECKAs CBI3h
HEOPraHUYECKUX BEUIECTB.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICIIIMHU

AJIIEMEHTBITIEPBBIX TPEX TIEPHOJIOB,
KaJIis U KJIBIHANO UX TOJIOXKEHHUIO
B [Iepnoanueckoii cucreme /1. 1.
MeHpeneeBa.

KnaccudummpoBats 1 Ha3bIBaTh
HEOpraHMYecKue BellecTBa
M3YYEHHBIXKIIACCOB.

OnuceiBaTh 001IME XUMUYECKUE
CBOMCTBA BEILIECTB PA3JINYHBIX
KJIACCOB,ITOATBEPK1aTh CBOWCTBA
IIpUMEpaMu MOJIEKYJISIPHBIX
YpaBHEHUH XUMUYECKUXPEAKIIHM.
Onpenensarb BUJ XUMUYECKOU CBSI3U
UTUIl KPUCTAIUIMYECKOMN pelIETKA
BEILIECTBA.

[IporHo3upoBaTh CBOICTBA BEIIECTB
B 3aBUCHMOCTH OT UX CTPOCHHUSL.
BricTpanBath pa3BEépHyTHIE
MMCbMEHHBIEU YCTHBIE OTBETHI C
OIopoi

Ha HH(pOpMaIHIO U3 yueOHUKa U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO

MCII0JIb30BATh U3yYEHHBIN
HNOHATUIHBINANIIApAT Kypca XUMUU

https://lesson.edu.ru/catalog
SKmace -
https://www.yaklass.ru/p/himija
POIII -
https://resh.edu.ru/subject/
bubnnorexa MOIII -
https://uchebnik.mos.ru/catalogue
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KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BELIECTB — METAJIJIOBU
HeMeTaIuIoB (TpaduTa U anmasa),
CJIOXHBIX BELIECTB (XJIOpUJa HATPHSI)

1.2

OcHoOBHBIE
3aKOHOMEPHOCTH
XHMHUYECKHX pPeaKkuuid

Krnaccudukanus XuMHYECKUX peaKIui
10 Pa3JIMYHBIM MPU3HAKaM (TI0 YHCITY U
COCTaBy y4YacTBYIOIINX B PEAKIIHU
BEILIECTB, 10 TEIUIOBOMY 3 deKTy, 1mo
M3MEHEHHIO CTETIeHEH OKMCIICHUS
XHUMHYECKUX JICMEHTOB, T10
00paTUMOCTH, 110 Y4aCTHIO
KatanuzaTopa). JK30- U
SHIOTEPMHUYUECKUE PEAKIIHH,
TEPMOXHUMHUYCCKHUEC YPABHCHHS.
[ToHsiTHE O CKOPOCTH XUMHYECKON
peakuuu. [loHsTHE 06 00pAaTUMBIX U
HEOOpaTUMBIX XUMHUUECKHUX PEaKIIUSIX.
[ToHsiTHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuusx. [lonarue o
KaTajiause.

[ToHsiTHE O XMMUYECKOM PaBHOBECHUHU.
@DakTophl, BIUSIOLINE HA CKOPOCTh
XMUMHYECKON PEeaKIMy U MOJI0KEHUE
XMUMHYECKOTO PaBHOBECHSI.
OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIC
3JIEKTPOHHBIN
OKHUCJIMTEITbHO-BOCCTAHOBUTEIHHON

peaKIny, OaslaHC
peaKIuu.

CocraBieHue ypaBHEHUM
OKHUCIIUTEILHO-BOCCTAHOBUTEILHBIX
peakuuii ¢

WCIIOJIb30BAHUEM METOJa JIEKTPOHHOTO

PackpbiBaTh CMbICHT H3y4aeMbIX
HOHITUM U IPUMEHSATh 3TU HOHSTUS
IIPU ONMCAHUKMCBOWCTB BELIECTB U
UX IIPEBPALICHUMN.
KnaccudumupoBaTs XuMuueckue
peaKkiuy Mo pa3IMYHbIM MPU3HAKAM.
VYcraHaBIMBaTh 3aBUCHMOCTD
CKOPOCTUXUMUYECKOU peaKuu OT
pa3IUYHbBIX (PAKTOPOB.
[Iporao3upoBarb BO3MOKHOCTH
MIPOTEKAHUS XUMHYECKUX
MIPEBPAIICHUIB Pa3IUIHbIX
YCIIOBHSIX.

Onpenenars OKUCINUTENb U
BoccraHoButens B OBP.
CocCTaBJIsATh ANEKTPOHHBIN OaslaHC
peakLuH.

[Ipon3BOAUTE BBIYUCIEHUS 11O
XUMHUYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOI paboTEB
nape Wiu rpyie.

BricTpauBars pa3BépHyThie
IIMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoit

Ha MH(}opMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
MCII0JIb30BaTh N3y4YEHHBIN
MOHATUMHBINANIIAPAT Kypca XUMUHU

bubmuoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/himija
POIII -
https://resh.edu.ru/subject/
Bbubnmorexka MDIII -
https://uchebnik.mos.ru/catalogue
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Oananca.

Xumuueckuit Ikcnepumenm:
Hemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM pPEaKLHMU OT BO3JICUCTBUS
pa3u4YHbIX (PaKTOPOB.

OMBITHL, WUTIOCTPUPYIOIINE TPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
pa3oKeHus, COeAUHEHNUS)

Buiuucnenus:

KOJWYECTBA BEIISCTBA, 00BEMA U MACChI
peareHTOB WJIH MPOJTYKTOB I10
YpaBHEHUSIM XUMHUUYECKHUX PEAKITUI

1.3

DJIeKTPOJIUTHY eCKAS
AUCCOLHALMS.
XuMuYecKHepeakuuu
B pacTBopax

Teopust 27EKTPOTUTUYECKO N
JUCCOLMAIAN. DIIEKTPOJIUTHI U
HE3JICKTPOJIUTBHI.

Karnonsl, aHMOHEL.

MexaHu3M JUCCOIHAIlNH BEIIESCTB

C pa3IMYHBIMU BUAAMU XUMUYECKON
cBs3u. CTeneHb TUCCOIUAIIH.
CuiibHBIC U c1a0bIe AJICKTPOJIUTHI.
Peakiuu nonnoro oomena. YcinoBus
MPOTEKAHUSI pEaKIIMi HOHHOTO 0OMEHa,
MOJIHBIE U COKpAIIEHHBIC HOHHBIC
ypaBHeHus peakiuii. CBOMCTBa KUCIIOT,
OCHOBAHMI U COJICH B CBETE
MIPEJICTaBICHHH 00 ANEKTPOIUTUYECKOM
nucconmanuu. KauecTBeHHble peakuuu
Ha noHbl. [loHsATHE O THAPOIU3E CONeil.
Xumuueckuii Ixcnepumenm:
Llemoncmpauuu.

PackppIiBaTh CMBICI U3y4aeMBbIX
MOHSTHIL,a TAK)KE CMBICII TEOPUU

AIIEKTPOJIUTUYECKON JUCCOIMAIINH.

OOBACHATD IPUUHHBI
3EKTPOIIPOBOAHOCTH BOAHBIX
pPacTBOPOBBEIIECTB, Pa3INYaTh
cialble U CUIIbHBIE DJIEKTPOJIUTHI.
CocTaBisTh ypaBHEHUS
JUCCOLIMALIMU KUCTIOT, IIeJouel u
CoJIeH, MOJTHBIE U COKpAIIEHHbBIE
MOHHbBIC YPaBHEHUS XUMHUYECKUX
peaxiuii HoHHOTO 0OMeHa,KpaTKue
HMOHHBIE YPAaBHEHHUSI POCTHIX
peakLuii rTuIpon3a cojei.
XapakTepu3oBarh 0011
XUMHUYECKHE CBOMCTBA BEUIECTB
pa3IMYHBIX KJIACCOBHA OCHOBE
TEOPHUU IIEKTPOIUTHIECKOI

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKmnace -
https://www.yaklass.ru/p/himija
POII -
https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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HccnenoBanue 21€KTPOIIPOBOJHOCTH
pPacTBOPOB BEILIECTB, ITpoIecca
JIMCCOIMALINU KUCIIOT, IIEI0Yei

U coJiell (BO3MOXKHO HUCTIOIh30BAHUE
BHJICOMATEPHUATIOB).

OmnbITH, WUIIOCTPUPYIOUINE MPU3HAKU
MPOTEKAHUsI peakluii HOHHOTO OOMeHa
(oOpazoBanHue ocajika, BBIJCIICHHUE Ta3a,
o0pa3oBaHUE BOJIbI).

Pacnio3snaBaHne HEOPraHMYECKUX
BEIIECTB C TOMOIIBI0 KaYeCTBEHHBIX
peaKuuii Ha UOHBI.

Jlabopamopubwiti onvim:

W3yueHne mpu3HAKOB MPOTEKAHUS
peakuu HOHHOTo 0OMEHa B pacTBOpax
AIEKTPOJIUTOB (¢ 0Opa3oBaHUEM
ocaJlka, BbIJICJICHUEM Ia3a,
00pa3oBaHUEM BOJIbI).

IIpakmuueckasa paboma.

Ne 1. Pemenue axcriepuMeHTaIbHbIX
3a/1a4 1o Teme.

Boiuucnenus:
M0 ypaBHEHUSM XUMHUYECKUX PEaKIUil

JUCCOIMAIINN; TIOJITBEPKIATh
CBOMCTBAIPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUUYECKUX PEAKLIHIA.
Pemiats skciepuMeHTaIbHBIC
3a/1a4MII0 TEME.

[InanupoBaTh 1 OCYIIECTBIISTh
Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, TPOBOJAUTH
HaOII0AEHUS, IENATh BLIBOILI 10
pe3yabTaTamMm

AKCIIEPUMEHTA MPU TTPOBEACHUH
1a00paTOPHBIX OTBITOB U
MPAKTHYECKUXPaOOT.

CrnenoBath mpaBuIamM 0€30TIaCHOM
paboTHI B 1ab0paTOpuu IpH
MCIO0JIb30BAHUU XUMUYECKOM
MOCY/IbI HOOOPYIOBAHMS.
[TpoBOIUTH BHIYKMCIICHUS 11O
XUMHYECKUMYpPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe
B IIape WU TPyIIIE.

BricTpauBath pa3BEépHyTHIE
MUChbMEHHBICH YCTHBIE OTBETHI C
OIopoi

Ha HHPOPMAIUIO U3 YueOHUKA U

Jpyrux
NCTOYHHUKOB I/IH(I)OpMaL[I/II/I, B TOM

‘II/ICJ'IGI/IHTepHeTa

Hroro no paszueny

17

Pa:me.ﬂ 2. HemeTaJLlIBLI M X COCANMHCHUA
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2.1

O6masn
XapaKkTepucTHuKAa
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynmnsl.
I'ajorennl

OO01ast XapaKTepUCTHKA FAJIOTCHOB.
OCOOGEeHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHBIEC CTETICHU OKUCIICHHUS.
CrpoeHue u GU3NICCKHE CBOKWCTBA
MPOCTHIX BEIIECTB — TAJIOTCHOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
xJiopa (B3aMMOJICHCTBUE C METAJIJIaMHU,
HEeMeTaJlJIaMU, IIeJI0YaMu).
Xnoposojopoa. ConsiHast KUCIIOTA,
XUMHUYECKHE CBOMCTBA, MOJYYCHUE,
npuMeHeHue. JleiicTBre xiopa u
XJIOPOBOJIOPO/Ia Ha OpraHU3M YeJIOBeKa.
Baxueiimme XJ10puabl U UX HAXO0XKJIECHUE
B IIPUPO/IE.

Xumuueckuit IKcnepumenm:
Hemoncmpayuu:

OnbIThI, OTpaXxaromiie Gpusndeckue u
XUMHUYECKHE CBOMCTBA raJIOTEHOB U UX
coelMHeHuH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

O3zHakomJieHHEe ¢ 00pa3liaMu XJIOPUI0B
(rasoreHn10B).

JlabopamopHmuwiii onvim:

N3yuenue CBONCTB COJIAHOM KUCIIOTBHI.
[IpoBeneHnEe KaueCTBEHHBIX PEaKIUil Ha
XJIOPUA-HOHBI.

Ipaxmuueckas paboma

Ne 2: TlonydeHue CONTHOM KUCIOTHI,
U3y4eHHUE €€ CBOMCTB.

Buruucnenus:

110 YpaBHEHUSIM XUMHYECKUX PEAKIIH,
€CJIM OJIVH U3 PeareHTOB JaH B U30BITKE

OOBACHATH 00LIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB HEMETAIIIOB U
WXCOEIMHEHUN B Mpe/enax MajbixX
MEPHO/IOB U TJIABHBIX TOATPYIII
Ileproanueckoi cucTemMbl
XAMUYECKAXAIIEMEHTOB C YYETOM
CTPOCHHS MX aTOMOB.
XapaktepuszoBaTh (HU3UUYECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTBraJOreHOB (Ha pUMeEpe
XJIopa) u

CJIO’KHBIX BEIIECTB (XJIOPOBOAOPO/IA,
XJIOpHUA HATPHUsl), CIIOCOOBI X
MOJTYYCHHUS, TPUMEHEHUE U 3HAYCHUE
B IIPUPOJIE U JKU3HU YEJIOBEKA.
OnpenensTs XJIOpUI-UOHBI B
pacTBope.

[TnanupoBaTh U OCYIIECTBIATHHA
MPAKTHUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaAOJIOICHUSI, 1e7aTh BHIBObI 110
pe3yapTaTaM 3KCIIepUMEHTa MpU
MPOBEICHUH JIA0OPATOPHBIX OTIBHITOB
U IPaKTUYECKUXPaOOT.

CrnenoBath npaBuiIaM 0€30T1acHOM

paboThI B 1abopaTopun

IPY MCIIOJIb30BaHUH XUMHUYECKOM
HocyIbl 1 000pyIOBaHMUSL.
BeicTpanBath pa3BEpHYTHIE
NUCbMEHHBIEU YCTHBIE OTBETHI C
OIopoit

Ha MH(opMaIuio U3 yueOHUKa U

bubmuoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/himija
POIII -
https://resh.edu.ru/subject/
Bubnmorexa MOIII -
https://uchebnik.mos.ru/catalogue
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CIIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN
MTOHATUHHBIN

anmapar Kypca XUMHUHU

2.2

Oomas
XapaKTepuCTHKA
XUMUYECKHX IJIEMEHTOB

VIA-rpynmnsl.
Cepa u eé coequHeHust

OO61ras XxapakTepUCTUKA SJIEMEHTOB
VIA-rpynmnel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCJICHHUS.

CrpoeHne U GU3NICCKIE CBOKCTBA
MIPOCTHIX BEMIECTB — KUCIOPOJIa M CEPHI.
AmoTpoTnHBIE MOTU(PUKAITUN
KHCIJIOpOJIan cepbl. XMMHYECKUE
CBONCTBA CEPBHI.

CepoBonopo, cTpoenue, Gu3ndeckrie u
XUMHUYECKHE CBOMCTBA.

Oxcugpl cepbl Kak MpeAcTaBUTETN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciora, Gu3n4IecKue u
XUMHUYECKHE CBOKCTBa (00IIHe Kak
IpEeICTaBUTENIS KJIacca KUCIIOT U
cnenuduaeckue). XUMHUICCKUE
peaxiuu,jiexalie B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOJIy4eHust
CEpHOM KUCIIOTHIL.

[Ipumenenune. Conu cepHOU KUCIIOTHI,

Ka4CCTBCHHAA pCaKI M HaA Cynb(i)aT'I/IOH.

Haxoxnenue cepsl U €€ COEIMHEHN B
npupoae. XMMUYECKOE 3arpsi3HEHNE
OKpYXarollel cpeibl COeAMHEHUSIMU
cepbl (KHCIOTHBIC OXKIH, 3arPSI3HEHHE
BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0
MpEeAOTBPALLIEHHUS.

Xumuueckuii Ikcnepumenm:

OOBACHATDH 001I1E 3aKOHOMEPHOCTHB
U3MEHEHUHU CBOMCTB 3JIEMEHTOB
VIA-rpynmsl 1 ux COeTUHEHUH ¢
Y4ETOMCTPOEHHUS UX aTOMOB.
XapaktepuszoBaTh (PU3UIECKUE U
XUMHYECKHE CBOMCTBA MPOCTOTO
BEIIIECTBA CEPBI U €€ COCTMHEHU I
(cepoBoI0pOIa, OKCHUIOB CEPHI,
CEpHOMKHUCIOTHI, CYIb(HaTOB),
CIOCOOBI UX MOJIyYEHUS,
IPUMEHEHHE U 3HAaYCHHE

B IIPUPOJIE U J)KU3HU YEIOBEKA.
Onpenensats HaM4Ke cyabdaT-
HMOHOBB PacTBOPE.

OOBACHATH CYLTHOCTh
9KOJIOTHYECKUX MTPO0IIEM, CBA3AHHBIX
C mepepabOTKOMCOCTUHEHUN CEPBI.
[TnanupoBaTh M OCYLIECTBIATHHA
IPAaKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, IPOBOIUTH
HaOJIr0/1eHM 1, 1eJ1aTh BBIBOBI 110
pe3yibTaTaM 3KCIEpUMEHTA.
CrnenoBatb npaBuiiamM 0e30MacHON
paboTsl B 1abopaTopun

IIPYU UCIIOJIb30BAHUN XUMUYECKON
HocyIbl 1 000pyI0BaHMUSL.
[Ipou3BoaNTE BBIYMCICHUS 11O
XMUMHYECKUM YPAaBHEHUSIM.

bubmuoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/himija
POIII -
https://resh.edu.ru/subject/
Bbubnmorexka MDIII -
https://uchebnik.mos.ru/catalogue
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Hemoncmpayuu.:

O3nakomiieHue ¢ o0pas3aMu cepsl U e
COEIMHEHUSIMU (BO3MOXKHO
UCII0JIb30BaHUE BUIEOMATEPUATIOB).
Habmronenue npouecca 00yriauBaHus
caxapa noj A€iCTBHEM
KOHUEHTPUPOBAHHOM CEPHOU KUCIIOTBHI.
JlabopamopHuvle onvimul:

N3ydeHne XuMUYECKUX CBOMCTB
pa30aBiIeHHON CEpHON KUCIIOTHI.
[IpoBenenne KkauecTBEHHOM peakliuy Ha
cynb(daT-uoH 1 HaOMIOACHNE TIPU3HAKA
€€ MPOTEKaHUs

Hcnonb3oBath npu BBHITIOJHEHUHT
yueOHBIX 3aJaHUN TEKCThI YICOHUKA,
CIIpaBOYHBIEC MaTEPHUAIIBI
(ITepuonueckyto cucreMmy
XuMudeckuxaiementon JI. 1.
MenneneeBa, Tabauily
pacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH
Y COJIEH B BOJE, dJIEKTPOXUMHUYECKUI
PAI HANIPSKEHUI METaJuIoB).
Hcnonb30Bath npu BBHIOTHEHUT
yueOHBIX 33JaHU U B IIpoLiecce
HCCJIEIOBATENbCKON AeATEIbHOCTH
HaYYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHUS,
CIIPaBOYHbBIE

MaTepuabl, pecypcol HTepHera

2.3

Oomas
XapaKTepHCTHKA
XMMHYECKHX 3JIeMEeHTOB
VA-rpynnbl

A3ot, ¢pochop u ux
coeJMHEeHUs!

OO11ast XapakTepUCTHUKA SIIEMEHTOB
VA-rpynmbl. OCOGEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEIICHU

OKHUCJICHHUS.

A30T, pacrpocTpaHeHue B IpUpPO/IE,
(bu3nyueckue U XMMHUYECKHEe CBOMCTRA.
KpyroBopoT a3ora B mpupo/e.
AmMuak, ero uznueckue u
XMUMHYECKUECBONCTBA, MOJTYYCHUE U
pUMEHEHUE.

Conu aMMOHUS, UX PU3NYECKUE U
XUMUYECKUE CBOICTBA, IPUMEHEHHE.
KauecTBeHHas peakiius Ha HOHBI
aMMOHHSL.

A3OTHas KUCTIOTa, €€ MOJy4YeHHE,
(u3nueckre 1 XUMUIECKHE CBOICTBA

OOBACHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynimsl u ux COeIMHEHUH C
y4€TOMCTPOECHHS UX aTOMOB.
XapakTepu3oBarth (pru3nueckue u
XMUMHYECKHE CBOICTBA MPOCTHIX
BelecTBa3oTa u Gpocdopa u ux
COCMHCHUH (aMMHaKa, CoJIeH
aMMOHHSI, a30THOM

KHUCJIOTHI, HUTPATOB, OKCHUJIA
docdopa (V)u pocdopHoit
KUCJIOTHI, pochaToB), CIOCOOBI UX
MOJIyYeHUSs], IPUMEHEHHUE U
3HauUEHUE B IPUPOJIE U KU3HU
yenoBeka. OnpenensaTh HOHBI
amMMoOHus U ocdar- HOHBI B
pacTBope.

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKmnace -
https://www.yaklass.ru/p/himija
POII -
https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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(oOmme Kak mpencTaBUTENs Kiacca
KHCIIOT U CIIEIU(UIECKHE).
Hcnonb3oBaHue HUTPATOB U COJIEH
aAMMOHHSI B KQ4eCTBE MUHEPATHHBIX
ynoopennii. XuMHU4YECKOe 3arpsi3HEHHE
OKpYKarollen Cpelibl COCTMHEHUSIMU
a30Ta (KUCIOTHBIE JOXKAM, 3arpsI3HEHHE
BO3/1yXa, MIOYBHI U BOJOEMOB).
®docdop, aAIOTPOTTHEIE MOAUPUKAIIII
docdopa, puznueckre U XUMUIECKHE
coiictBa. Oxcun dhocopa (V) u
dhochopnHas kucnoTa, puznIECKUe U
XUMHUYECKHE CBOMCTBA, MOJyYCHHE.
Wcnonb3oBanue pocdaToB B KauecTse
MHHEPAJIBHBIX YI00pCHUH.
Xumuueckuit IKcnepumenm:
Hemoncmpayuu:

O3zHakomJiieHHe ¢ GU3NIECKUMU
CBOMCTBaMHM a30Ta, pochopa u ux
coelMHEeHUH (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEPUATIOB).
O3zHakomJIieHHe ¢ 00pa3aMH a30THBIX U
(docdopHbIX ynoOpeHHiA.

[Tonyuenue, cobupanue,
pacro3HaBaHUE! W3Y4YE€HHUE CBONCTB
aMMUakKa.

B3aumopeiicTBre KOHLUEHTPUPOBAHHOM
A30THOU KHUCIIOTHI C MeJbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).
JlabopamopHvle onvimul:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIHIA
Ha MOH aMMOHHUS U GochaT-uoH, U

OOBsACHATD CYIHOCTH
HKOJIOTUYECKUXITPOOIIEM, CBSI3aHHBIX
C HaXO0>KJICHHUEM COCIMHEHUH a30Ta U
docdopa

B OKpYXKaIOILIEH cpere.
[TnarupoBaTh U OCYIIECTBISATHHA
MPAKTHKE XUMHUYECKUE
AKCIIEPUMEHTHI, TIPOBOJIUTH
HaOII0AEHUS, 1ENATh BLIBOILI 10
pe3yiabTaTam

IKCIIEPUMEHTA TIPH MMPOBEICHUN
1a00paTOPHBIX OTIBITOB U
MPAKTHYECKONPaOOTHI.

CrnenoBath ipaBuiIaM 0€30MMacHON
paboTHI B TabOpaTOPUU MPH
MCI0JIb30BAHUU XUMUYECKOUIIOCY b
1 000pyI0BaHUS.

[Tpou3BOIUTH BBIUMCIIECHHUS I10
XUMHYECKUM YPAaBHEHUSIM.
Hcnonb30BaTh IpU BHIOJIHEHUH
yueOHBIX 3aJaHUN TEKCTHI

yueOHMKa, CIIPaBOYHbIEC MaTEPUAIIbI
(TIepuOINYECKYIO CUCTEMY
XUMUUYECKnXx3eMeHToB /1. U.
MenpeneeBa, Tabnuiy
pPacTBOPUMOCTHU KUCJIOT, OCHOBAHUI
U COJIeH B BOJE,
ANEKTPOXUMUYECKUH Pl
HANPSDKEHUH METAIIOB)
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HW3YYEHUE TIPU3HAKOB UX ITPOTEKAHUS.
Ipakmuyeckasn paboma

Ne 3: [Nonmyuenne amMmmuaka, u3ydeHuee
ero CBOMCTB.

Buiuucnenus:
110 YPaBHEHUSIM XUMUUYECKHUX PEAKIIUHT

2.4

Oowmasn
XapaKTepHCTHKA
XMMHMYECKHX 3JIeMEeHTOB
IVA-rpynmnsl.

Yraepoa u

KPeMHM, U UX
coeMHEeHUs!

OO0mas xapakTepucTruka 3jaeMeHToB [VA-
rpymibsl. OcOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepPHBIE CTEIIEHN OKHCIICHUSI.
Yriiepoa, ajuioTpOITHbIC MOAU(UKALINY,
pacrpocTpaHeHue B IpupoJie, Gusndeckue
1 XUMUYECKHE CBOUCTBA. AZICOPOITHSI.
Kpyrosopor yriepona B mpupoze.
Oxcuipl yriiepoja, ux GU3nIecKue u
XHUMHYECKHE CBOMCTBA, ACHCTBHE HA
JKUBBIC OPTaHU3MBI, TIOTyYCHUE U
MIpUMEHEHNE. JKOIOTHIECKIE MTPOOTIEMBI,
CBsI3aHHBIC ¢ OKCcHIOM yriepona (IV),
TUITOTE3a TI00aIbHOTO MOTEIICHUS
KJINMATa, TapHUKOBBIA d(PPeKT. YToNbHAs
KHCIIOTa U €€ COolu, UX (pu3ndecKue u
XUMHUYECKUE CBOMCTBA, TOMYYCHUE U
npuMeHeHnne. KadecTBeHHas peakius Ha
kapOoHaT-HOHEI. Vcrnonk3oBanne
KapOOHATOB B OBITY, MEIUITUHE,
MPOMBIIIIICHHOCTH U CETbCKOM XO3HCTBE.
[epBoHaYaLHBIC MOHATHS 00
OpPraHUYECKHUX BEIIECTBAX KaK O
COCIMHEHHUSX yriiepoaa (MeTaH, dTaH,
JTUJICH, alleTUIIEH, 3TAHOJI, TJIMLIEPHH,
YKCYCHasi KHCIIOTa).

[Ipupo1HBIE UCTOYHHUKH YTIIEBOIOPOIOB
(yromb, mpUpOHBI ra3, HedTh),
MPOIYKTHI UX nepepaboTku (OeH3uH),

OOBACHATDH 0011IME 3aKOHOMEPHOCTH
B U3MCHCHUHU CBOMCTB AJICMEHTOB
IVA-rpynns! u ux coeAMHEHUH ¢
Y4ETOMCTPOEHHUS UX aTOMOB.
Xapaktepr3oBaTh (HU3UIECKUE U
XUMHUYECKHE CBOUCTBA MPOCTHIX
BEIIIECTBYTJIEPOIa U KPEMHUS U MX
coeMHEHUH (OKCHIOB YTIIepo/a,
YTOJBLHOM KUCIOTHI, KAPOOHATOB,
OKCHJIa KPEMHHSI, KDEMHHUEBOI
KHCIIOTBI, CHJTUKATOB), CITOCOOBI MX
MOJTY4YCHH S, TPUMEHEHNE N3HAUCHNE
B IIPUPOJIC U KU3HH YEIOBEKA.
OOBACHATH MIPUINHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEIIIECTBA — CBOMCTBA

— MPUMEHEHHUE — Ha TIPUMEpPax
COEIMHEHUH Yriepoa U KpeMHUS.
Onpenenarps kKapOOHAT- U CUITUKAT-
HMOHBIB PaCTBOPE.

OOBACHATD CYITHOCTD
9KOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXO0XKJIEHUEM
YTJIEKHUCIIOTO T'a3a B OKpYyKaroiei
cpene.llonTBepxkaaTh 0cOOEHHOCTH
COCTaBa OPraHUYECKUX BELIECTB
pUMepamMu IPOCThIX COCTUHEHUN

bubmauoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/himija
POIII -
https://resh.edu.ru/subject/
bubnnorexa MOIII -
https://uchebnik.mos.ru/catalogue
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WX POJIb B OBITY U MIPOMBIIILIICHHOCTH.
[ToHsiTHE 0 OMOTOTHYECKU BaXKHBIX
BEIIECTBAX: )KUpax, Oeskax, yrieBoaax
—H MIX POJIH B )KU3HHU YEIIOBEKA.
MarepuaibHOE €AMHCTBO
OpPraHUYECKUXH HEOPTraHUICCKHIX
COCIIHEHU .

Kpemuuii, ero gpusnueckue u
XHUMHYECKHE CBOMCTBA, TIOJTYICHHUE U
npuMeHerrne. CoeTMHEeHUST KPEMHUSB
npupojie. O01me nmpeacTaBiIeHus 00
okcuze kpemuus (V) 1 kpeMHUEBOI
KHCIIOTE.

CHIMKaTBI, UX UCTIOJIb30BAaHUE B OBITY,
MEUIIMHE, TPOMBIIIIEHHOCTH.
Baxwueiiime cTpouTenbHbIE
MaTepHalbl:KepaMuKa, CTEKJI0, LIEMEHT,
0eTOoH,

x)ene300eToH. [Tpo6iemsr 6e30macHOro
UCIOJIb30BaHUS CTPOUTEILHBIX
MaTepuajoB B MOBCEIHEBHOM KHU3HH.
Xumuueckuit IKcnepumenm:
Lemoncmpayuu:

Mojenu KpUCTaNTHYECKUX PeIETOK
anmMasa, rpadura, pymnepena.
O3HaKOMJIEHHE C TIPOLIECCOM
a7copOLMUPacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTTIEM U
YCTPOMCTBOM MPOTUBOTA3A.
O3HakoMIIeHHE C TTPOIYKIIHEH
CHWJIMKATHON TIPOMBIIILICHHOCTH
(Buneomarepuainbl: cuIMKaTHAs

(MeTaH, 3TaH, 3TUJICH, allCTUIICH,
ATaHOJI, TJIULIEPUH, YKCyCHAasI
KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCTMHEHU N
yIiiepo/ia ¥ OPraHUYECKUX BEIIECTB.
OnuceIBaTh poJib OCITKOB, JKUPOB U
YTJIEBOJIOB B (PYHKITMOHUPOBAHUH
JKUBBIXOPTaHU3MOB, COCTaB
MPUPOTHBIX UCTOYHUKOB
YTJIEBOJIOPOJIOB, X POJIh

B OBITY U IPOMBIIIIJIEHHOCTH.
[IpoBOAMTE BEIYUCIICHUS TIO
YPaBHEHUSMXUMUUYECKUX PEAKITAMN.
[InanupoBaTh 1 OCYIIECTBISTHHA
MPAKTHUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOII0ICHH I, IeaTh BHIBOBI IO
pe3ylbTaTaM KCIEepUMEHTa IIpU
MPOBEJICHUH JIAOOPATOPHBIX OTBITOB
U IPaKTUYECKUXPaOOT.

CrnenoBath nmpaBuiIaM 0€30TaCHOM
paboTHI B 1abopaTopun

[PU UCTIOJIF30BAHUY XUMUYECKON
MOCY/bI U 000pyI0BaHUS.
Hcnonb30Bath MpH BHINOTHEHUU
yueOHBIX 3aJaHUN TEKCTHI
yueOHHKa, CIIPaBOYHBIE MATEPUAIIBI
(ITepuoanueckyro cucremy
XUMHUYECKUX3IeMeHTOB /I, H.
MenneneeBa, Ta0nIuIly
PacTBOPUMOCTH KUCJIOT, OCHOBaHUI
U COJIeH B BOJIE,
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IIPOMBIIIJIEHHOCTB ).

Monenu MOJIEKyYIl OpraHM4eCKUX
BELIECTB.

JlabopamopHuulii onvim:

[lonyuenue, cobupanue,
pacrno3HaBaHUEU U3Y4YEHUE CBOMCTB
YIJIEKUCIIOrO Ta3a.

[IpoBeneHne KkayecTBEHHbBIX peaKIMiiHa
KapOOHAT U CUJIMKAT-UOHBI U U3y4YEHUE
MIPU3HAKOB UX MPOTEKAHMUS.
IIpakmuueckue pabomul.

Ne 4. Tlonyuenue yriiekucioro rasa,
HU3yYEHHUE €r0 CBOMCTB.

Ne 5. Pemienne skcriepruMeHTAIBHBIX
3a7a4 1o reMe «Baxkaeimue
HEMETaJUIbIA UX COCMHEHUS
Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEaKLU

ANEKTPOXUMUYECKUIN PAJL
HaIpPsDKEHUH METAJUIOB)

Hroro no pasaeny 25

Pa3nen 3. MeTa/LlIbl 1 UX COeAUHECHUSA

3.1 | O6mme cBoiicTBa 4 OO01ast XxapakTepUCTUKAa XUMUYECKUX | PacKkpbIBaTh CMBICI H3ydaeMbIX bubnmoreka LIOK -
MeTaJIOB 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX | IOHATUI U IIPUMEHSATH 3TH ITOHSATHS https://lesson.edu.ru/catalog

noJiokeHus B [lepuoauyeckoii cucreme
XHUMHUYECKUX JIEMEHTOB

J.1. MeHzeneeBa u CTpOEHHUS] aTOMOB.
Crpoenue MetaiioB. Mertainyeckas
CBSI3b M METAINIMYCCKAs
KpUCTAJUINYECKasl peléTKa.
DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHNUI
MeTaioB. OU3NYECKHUE U XUMHYSCKUE
cBoiicTBa MeTauioB. OOIIKE CrIOCOObI
rnoJiyueHus: MetaiuioB. Ilonstue

MIPU OTIMCAHUMCBOMCTB BEIIECTB U UX
MIpEBpAILICHUH.

OOBACHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COEIMHEHUN C yUETOM
CTPOEHUS UX aTOMOB.
XapakTepru3oBaTh CTPOCHHE
METaJIIOB,001Ke hu3nIecKue u
XUMHYECKHE CBOMCTBA METAJIIOB.
XapakTepu3oBaTh 00IIHe CLIOCOObI

SKimace -
https://www.yaklass.ru/p/himija
POII -
https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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0 KOpPpPO3HH METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crinasel (CTalb, YyryH, JIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U
IPOMBIIIJICHHOCTH.

Xumuueckuit IKCnepumenm:
Hemoncmpayuu:

OO6pa3iel METAIIOB U CIUIABOB.
Wzyuenne pe3yinbTaToB KOPPO3UU
METaJUIOB (BO3MOYKHO UCTIOJIH30BAHNE
BHJICOMATEPHUAJIOB).

Jlabopamopuwie onvimoi.
O3HakoMIeHHE C 00pa3aMu METAIUIOB U

CIUTAaBOB, MX (PU3HUYECKUMHU CBOMCTBAMH.

Buiuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEAKIIHH,
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH

MOJIy4EHUS] METAIIJIOB.
OnuceIBaTh CrIOCOOBI 3aIUTHI
METAJJIOBOT KOPPO3UH.

CrnemoBarh mpaBmiiaM 0€301MacHOM
paboThl B 1abopaTopuu Mpu
UCII0JIb30BAHUU XUMUYIECKOU TTOCY/IbI
nO00OPYyIOBAHMSL.

[Tpow3BONUTE BEIYUCIICHUS

M0 YPaBHEHUSM XHUMHUYECKUX
peaxIuii,eciii OJINH U3 PearcHTOB
COJICP)KHT TTPUMECH.

YyacTBOBaTh B COBMECTHOM pabOTEB
nape Wi rpyrre.

Hcmonb30BaTh MY BBITIOJTHECHUH
y4eOHBIX 3aJIaHUI TeKCThl YIeOHUKa,
CIIpaBOYHBIC MAaTEPHUAIIBI
(ITepromueckyto cucreMy
XUMHUYecKuxdjaementoB JI. 1.
MemnpeneeBa, TabauIly
PacTBOPUMOCTH KUCJIOT, OCHOBaHUI
Y COJICH B BOJIE, DJIEKTPOXUMHUYECKUN
PAI HAaPsDKCHUH METAJIJIOB)

3.2

Baskneilimme MeTa/LIbI |
MXCOeIUHEeHUS

16

H_[eJ'IO‘IHLIe MCTaJIbI: IIOJIOXKCHHUEC

B [Tepuoanueckoi CHCTEME
XUMHUYECKUX 3JIEMEHTOB ..
MenpneneeBa, CTpPOEHHE HUX aTOMOB,

HAax0XJECHUE B IIPUPOJIE.
dusznyeckre U XMMHUYECKHUE CBOICTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIbI
Y TUJIPOKCHUJIBI HATPUS U KaJlus.
[IprmeHeHne menoYHbIX METAIIOB U UX
COCJIMHEHMH.

OOBACHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAJIJIOB U UX COCTUHEHHI B
rpynmnaxc y4éToM CTPOCHUS UX
aTOMOB.

XapakTepusoBarth (pru3nuecKkue u
XMUMHYECKHE CBOMCTBA MPOCTHIX
BEII[ECTBMETAJUIOB U UX COCTMHEHUI
(OKCHIIOB, TUAPOKCHUIOB, COTEH),
CHocoObl UX MOJTyYEHUS,

bu6nuoreka [IOK -
https://lesson.edu.ru/catalog
SKimace -
https://www.yaklass.ru/p/himija
POI -
https://resh.edu.ru/subject/
Bbubimorexa MDIII -
https://uchebnik.mos.ru/catalogue
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Ilemouyno3eMenbHbIC METAIIBI MarHui
" KaJIbIIHi: MOJIOXKECHUE B
[Tepuoanueckoil cucreMe XUMHUYECKHX
3JIEMEHTOB

.. MenneneeBa, CTPOCHHE UX
aTOMOB,HaX0XJICHUE B IPUPOJIE.
du3nyecKkne U XUMHUUECKHE CBOMCTBA
MarHus u

Kaneus. Baxkaennme coeTHHESHUS
KaJIbIHS (OKCHJI, THAPOKCHU/I, COJIH).
JKEcTkoCTh BOABI M CIOCOOBI €€
YCTpaHEHHS.

AmoMuHMI: TOJI0KEHNUE

B Ilepuoaunyeckoii cucreme
XuMu4deckux siaementon ..
MenpeneeBa, CTpoeHUEATOMA,
HAaXOXJEHUE B IPUPO/IE.

dusndeckue 1 XMMHUYECKHE CBOICTBA
amroMUHUsI. AM(OTEpHBIE CBOMCTBA
OKCcHJa U TUAPOKCHUA ATFOMUHUS.
Keneszo: nosnoxenue B [leproanueckoit
CHCTEME XMMHYECKHX DJIEMEHTOB

J.1. MenpaeneeBa, CTpOCHHUE aTOMa,
HaxoJAeHue B npupojie. Pusndyeckue u
XHMHYECKHE CBOMCTBA Kejie3a.
OKcuipl, THAPOKCUIBI M COJIU Kese3a
(1) u xene3a(Ill), ux coctas, CBONCTBA
U NoJIydeHue. Xumuueckui
IKcnepumenm: [lemoncmpayuu:
OcoOCHHOCTH B3aMMOJICHCTBHS OKCHJIA
KaJbIUsl U HATPUSI C BOJOU (BO3MOXKHO
HCIIOJIb30BAHNUE BUJIEOMATEPHAIIOB).

MPUMEHEHUE U 3HAUYCHUE B MPUPOJIE
Y KU3HU YEJIOBEKA. Y CTaHABIIMBATD
MPUYUHHO- CJICJCTBEHHYIO CBS3b!
CTPOEHHUE BENIECTBAa — CBOWCTBA —
MpUMEHEHHE —Ha MpUMepax
M3y4aeMbIX BEIIECTB.

Pacno3nasaTth ¢ moMOMIBIO
KaueCTBEHHBIXPEAKITUN HOHBI
METaJUIOB: MarHus, KajabIus,
AIIOMUHUS, [TUHKA, xene3a (1) u
xenesa (1), meau (11).

Jloka3pIBaTh aMQOTEPHBII XapaKTep
OKCHJIOB ¥l THUJIPOKCHIOB AJTFOMUHUS
"

uuHka. [lmanupoBaTh 1
OCYHIECTBIISATbHA MPAKTUKE
XUMUYECKUE

SKCIIEPUMEHTHI, IPOBOJAUTH
HaAOIIOICH S, IeaTh BBIBOBI IO
pe3ynbTaTam 3KCIEPUMEHTA IPU
MPOBEJICHUH JIAOOPATOPHBIX OTBITOB
U IPaKTUYECKUXPaOOT.

CrnenoBaTh npaBuiIaM 0€30T1acHOM
paboTHI B 1abOpaTOpPUU TIPH
MCII0JIb30BAHUU XUMUYECKONIOCY b
U 000pyI0BaHUS.

[Ipou3BOIUTH BBIUKCIEHUS IO
XUMUYECKUM YPABHEHUSIM.
VY4acTBOBaTh B COBMECTHOI paboTEB
nape Wiu rpyire.

BeicTpauBarh pa3sBEpHYTBIE
MMCbMEHHBIEU YCTHBIE OTBETHI C
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OKpaH_II/IBaHI/Ie J1aMC€HU NOHaMU
HaTpus,KaJlus U KaJIbLUA (BO3MO)KHO
UCIIOJIb30BAHUE BUICOMATEPHAIIOB)
HccnenoBanue cBOMCTB KECTKOM BOJIBI.
[Ipomecc ropeHus xene3a B KUCIOPOJIe
(BO3MOXHO MCTIOJB30BAHUE
BHJIEOMATEPHUAJIOB).

Jlabopamopuwie onvimbi.
IIpoBeneHne KayeCTBEHHBIX PEAKIIHIA

Ha MOHBI (MarHusi, KajabIusl, ATIOMUHUA,
uuHkKa, xenesa (I1) u xxenesa (I111), menu
(1), onricanue MPU3HAKOB UX
MPOTEKAHMS.

UccnenoBanue ampoTepHBIX CBONCTB
TUAPOKCH/IA ATFOMUHHS ¥ THIPOKCHAA
IIMHKA.

IIpaxmuueckue pabomot.

Ne 6. JKEécTKOCTb BOJBI 1 METOEI €6
YCTpaHCHHS.

No 7. Pelienne 3KcriepuMeHTalIbHbIX
3aj1a4 1o TeMe «BakHelme MeTalIbl
HUHX COEIUHEHU.

Buviuucnenus:

M0 YPAaBHEHUSM XUMHUYECKUX PEaKuH,
€CJIM OJIMH U3 PEarcHTOB JaH B H30BITKE
WM COJICPYKUT MPUMECH;

MacCOBOM J0JIM BBIXOJA MPOJIYKTa
peakuuu

OTopoil Ha MH(GOPMAIHIO U3
y4eOHHKa U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN
IOHATUHHBINANIIAPAT Kypca XUMHUHU

Hroro no pasneny

20

Pazgen 4. Xumusi U oKpykauas cpeia

4.1

XUMHUA 1
OKPpY:KalIas cpeaa

3

BemectBa u MaTcpHaJibl B
MOBCEIHEBHOMKM3HH YEI0BEKA.

XapakTepu3oBaTh POJIb XUMHUH
B Pa3JIMYHBIX cepax AesTeIbHOCTU

bubmuoreka LIOK -
https://lesson.edu.ru/catalog

SKmace -
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be3onacHoe ucnonap30BaHue BEUIECTB U
XUMUYECKHUX peakiuii B ObiTy. [lepBas
MOMOIIIb P XUMUYECKUX 0XKOTaX U
OTpPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAOIIEH
cpensbl (mpeaenbHas I0mycTuMast
KOHIICHTpa1us BemecTs. Poias xuMuus
pelIeHUH YKOJIOTHIECKUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenune 06pasnoB MaTepuaioB
(cTexs10, CIIIaBBI METAILIOB,
MOJIMMEPHBIEMATEPHATIBI )

JII0/IeH, OCHOBHBIC BEIIICCTBA U
MaTepI/IaJIBI, HpI/IMeHSIeMLIe B ) KU3HH
COBPEMEHHOTO YeJIOBEKA.

OOBACHATDH yca0BUS 0€3011aCHOTO
UCTIOJIb30BaHUS BEIECTB U
XMUMHUYECKUX PEAaKLUH B OBITY.
AHaNM3UpOBaTh U KPUTUUECKH
OIICHUBATh I/IH(l)OpMaIII/IIO O BJIMAHUUN
POMBIIIJICHHOCTH, CEITHCKOTO
XO3SI1ICTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHHE OKPYXKAFOIIEH CPEJIbI.
YMeTb 0Ka3pIBaTh NEPBYIO TOMOIIb
IIpU XUMHUYCCKUX OXKOrax u
otpaBnenusx.Ilpuaumare yyactue B
00CYXICHUH TIPOOIEM XUMHUYECKOU
U DKOJIOTUYECKOM HaIlPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3UIHUIO IO Mpo0JieMe U IpeiaraTh
BO3MOKHBIE MYTH €€ peleHus

https://www.yaklass.ru/p/himija

POIII -
https://resh.edu.ru/subject/
bubnuorexka MOIII -

https://uchebnik.mos.ru/catalogue

HToro no pazaeiy: 3
Pe3epBHOE Bpems 3
OBLIEE YNCJIOYACOB 68

110 ITPOI'PAMME
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