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Pabouas mnporpamma mno ydeOHOMY mpeaMeTy «Xumus» (0a30BbIil ypOBEHb)
(npeameTHas o6nacTh «EcTeCTBEHHO-HAay4YHbIE MPEIAMETHI») BKIOYAET MOSICHUTEIBHY IO
3aMKCKY, COJAEpKaHUE OOyUYEHUs, IJIAHUPYEMbIE€ PE3YJIbTaThl OCBOEHUS IPOrPAMMBI 11O
XUMHH, TEMATHUECKOE IJIAHUPOBAHHUE.

[losicHuTenbHas 3amuMcKka OTpakaeT oOIIMe LEeTd W 3a7aud W3Y4YeHUS XHMHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3Y4YeHHMIO O0ydarolluMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpY COJep KaHus,
K OINPEENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Copnepxanue OOyd€HHsS PACKPBIBAET  COJAEpXKATeNIbHbIE JIMHUU, KOTOpPbIE
npeaaratoTes Juisi 00s13aTeNbHOr0 U3y4YeHHsI B KaXK/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01rero oOpazoBaHusl.

[InanupyemMble pe3yJabTaTbl OCBOCHHUS MPOrpaMMbl 1O XWMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJIbTaThl 3a BECh MEpPUOJA OOY4YEeHUS Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TaKXe MPEIMETHbIE JOCTHKEHHUS 00ydaronierocs
3a KaXJIbIi TOJ] O0yUeHHS.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1Mo XMMHUHM 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 xuMuM Aa€T MpeCTaBICHUE O ENSIX, 00IIel cTpaTeruu 00yJdeHus,
BOCIIUTAHUSI W pPa3BUTUS OOydYAOMIMXCA CpPEACTBAMHU  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0s3aTeIbHOE  TPEIMETHOE  COJEp)KaHWe,  MPeayCMaTpHUBAECT
pacrpeereHue ero no KiaccaM U CTpPYKTYpUPOBAHUE T10 pa3eiaM U TeMaM MporpaMMbl
[0 XWMHH, OMNpENeisieT KOJIWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHJYEMYIO TMOCIEA0BATEIbHOCTh M3YUYEHUSI XUMUH C YYETOM
MEKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYy4YaIOIMUXCS, OMPEACNSCT BO3MOXKHOCTH  IpEAMETa
JUTSL peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIero ooOpa3oBaHus, a Takke TpeOOBaHUM
K pe3yibTaraM OOy4eHHUsl XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4e€OHO-TIO3HABATEIIbHOM JACATEIBHOCTH 00YYaIOIIErocs M0 OCBOCHHIO YYECOHOTO
COJICpKaHMUSI.



3HaHUE XUMHM CIY>KUT OCHOBOM Jis  (OpPMUPOBAHUS MHUPOBO33PEHUS
o0OyyJaroierocsi, €ro MpeACTaBICHU O MaTepUAIBHOM €IMHCTBE MHUpPA, BAXHYIO POJb
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 9KOJIOTUUECKOM 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
oOydJaromuxcs,  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
3HAHUSM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJI B DKOJOTHYECKOE 00pa3oBaHME
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 OOIIEro oOpa3oBaHUS OPUEHTUPOBAH
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
BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHECHUS U TIOJYYEHHS U3y4aeMbIX BEILECTB.



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 XUMHUYECKOMH
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-TIO3HABATEIbHOM
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;

HAIPABJICHHOCTh OOYYEeHHMS] Ha CHCTEMAaTUYECKOe MNPUOOIIEHHE O0y4aronIuxcs
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 YHCJIe YMEHUN OOBSCHATH M OLIEHUBATh SIBIICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3YsI
3HAHMSI W ONBIT, IOJYYEHHBIE NPHU W3YyYEHUU XHMHH, NPUMEHATHh WX MPU PELICHUH
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 CAaMOBOCIMTAHHMIO HA OCHOBE YCBOEHUS 00IIEUEI0BEUYECKUX IEHHOCTEM, 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).



JIist KaXKJ10T0 Kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BPEMsi, KOTOPOE MOKET
OBITh UCMOJIB30BAHO YYACTHUKAMU 00pa30BaTEIbLHOrO Mpoliecca B LeIsiX (POPMUPOBAHUS
BapUaTUBHOM COCTABIAIOIIEH COolepKaHUsI KOHKPETHOM paboueil mporpaMmsl. [Ipu 3ToM
oOs3aTenbHasi (MHBapUMAHTHAsl) YacTh COJAEpPXKAHUS TNpPEIMeTa, YCTaHOBJICHHAs
pUMepHON pabouel MporpaMmoii, 1 BpeMs, OTBOJUMOE Ha €€ U3yueHHE, JOJKHBI ObITh
COXPAaHEHBI MOJTHOCTHIO.



COAEPKXAHUE OBYYUEHUA

8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMum B )KU3HU 4eJIOBEKa. XMMUA 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 4YHuCJa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacdy€Tel mo dopmysaM XUMUYECKHUX
COEIMHEHUMH.

OU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMHUYECKasl peaklus U €€ Mpu3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHYECKUe ypaBHeHHS. Knaccudukamus XUMUYECKHX
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,
B3aMMO/JICHCTBHE Kele3a ¢ pacTBopoM coiu menu (II), uzydenue cnocoboB pazneneHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILISAIUA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE W OMHCAHHE
pe3yJIbTaTOB IMPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS 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.



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,
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOObI noydeHus. KucnoTsl 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. @Dusznyeckne W XUMHAYECKHME CBOMCTBA OCHOBAHMM.
[Tomydyenue ocCHOBaHUIA.

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
B3aMMOJICUCTBUS BEUIECTB C KUCIOPOJIOM M YCJIOBUS BOZHUKHOBEHUS U MPEKpallleHUs
ropeHusi (moskapa), 03HaKOMJICHHE C 0Opas3llaMu OKCHIOB M OINUCAHWUE WX CBOWCTB,
MoJIy4eHrne, coOupaHue, pacrno3HaBaHHE W W3YYCHUE CBOWCTB BOAOpOJa (TOpEHHeE),
B3aumojelictBue Bogopona ¢ okcuaomM Menu (I1)  (BO3MOXXHO HCHOJIB30BaHHE
BUJICOMATEPUAIIOB), HAOIOICHHE 00PA3II0B BEIIECTB KOJIMYECTBOM 1 MOJIb, HICCTIETOBAHUE
0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHHE
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,



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 (IIEJI0YHbIE U IIEIOYHO3EMENbHBIE METAJUIbI, TAJIOT€Hbl, THEPTHBIE
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHbBIE OKCUIBI U TUAPOKCUIBI.

Ilepuognuecknii 3akoH. llepuonnueckas cucTeMa XHMHYECKHMX  JJIEMEHTOB
J.W. MenneneeBa. Koporkonepuoanas u jiuHHonepuoaHas ¢opmsl [lepuoguueckoit
cucTeMbl XuUMHUueckux aaemeHToB .M. Menneneesa. Ilepuonast u rpynibsl. Guznyeckuit
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYMIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX saep. M3oronbl. Onexktponbl. CtpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuoandeckoit
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.
DIEeKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. VIOHHAS CBS3b.

Crenenp okwucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHUCJIEHUS W BOCCTaHOBJEHHUS. OKUCIUTENIN U BOCCTAHOBUTEU.

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 UCITOIh30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX IMMOHSITHH, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHpUKAIUs, IEePHOJUNYHOCTh, HAOIIOJCHUE, OSKCIECPHUMECHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, IBJICHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, SJEKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM,



arperaTHoe COCTOSTHHE BEIECTBa, ra3, (PM3NYECKUE BEITUYHHBI, 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 DJIEMEHTOB B [leproanueckoil 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-BOCCTAHOBUTEIbHbBIE 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 NMOHHBIE YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAHUU 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 U HEMETAJUIOB (rpaduta U aamasa), CI0KHBIX BEIIECTB (XJIOpu/ia
HATpPHsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JICHCTBHS
pa3nuyHBIX (HaKTOPOB, HCCIEIOBAaHUE JJIEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB,
mporecca AUCCOIMAIMKA KUCIIOT, MET0Ye W COojei (BO3MOYKHO HMCIIOJIb30BaHUE BHIIEO
MaTepHaioB), TPOBEICHNUE OIBITOB, HILTFOCTPUPYIOMINX PU3HAKH MPOTEKAHUS PEaKITUI
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TopeHue,
peaKiMyi Ppa3JIOKEHUS, COCAUHCHUS), pPACIO3HABAaHUE HEOPTaHWUYECKUX BEIIIECCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIMK Ha HOHBI, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl 4 UX cOeTUHEHUST

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS 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. JeiicTBue xjaopa M XJIOPOBOAOPOJa Ha OpraHU3M UeJIOBEeKa.

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(PUKAIIMKA 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, IpuMeHeHue. KauecTBeHHasi peakius Ha HOHbl aMMOHHUSI.
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, mnoiydeHue. MHWcmonb3oBanue ¢docdatoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUH.

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. OKcuapl yriepoaa, ux Gu3n4ecKrue U XUMUYECKUe
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, IOTYYCHNUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMaTta, MapHUKOBBIA 3(dexT. YrompHas kuciora U e€ COoiu, 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.
Coenunenust kpeMHus B npupoje. OOuiue npencrapiaeHust 06 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 COEOUHEHHN (BO3MOXXHO HCIIOJIb30BAaHUE BHUIAECOMATEPUATIOB), O3HAKOMJICHHE
c oOpa3nmamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpa3lamMu cephl u e€
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTIuBaHUS caxapa Mo IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHUE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peaknuu Ha Cynb(aT-uoH W HAOMIOJMEHWE TMpU3HAKA €€ TMPOTEKAHWs, O3HAKOMIICHHE
¢ (u3MYeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHEHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEPHUAIOB), oOpa3laMu a30THBIX M (PocopHBIX ymoOpeHuH,
noJiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peaKlUUil Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(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 IPOTUBOrasa,
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. CTpoeHHne MeTaioB. Meramnnyeckas 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 XUMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpus W Kamus). OKCuasl u
TUIPOKCHUIBI HATPUS U Kanus. [[puMeHeHue 1me0YHbIX METAJIOB U UX COSIMHEHUMN.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM W KAJIBIWN: TIOJOKEHUE B [leproanyeckoi
cucreme xuMuieckux anemeHToB .M. MenpaeneeBa, CTpoeHUE UX AaTOMOB, HAXO0XKICHUE
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 aToMa, HAXOXAEHHE B Tmpupoae. PU3NUECKUE 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:

03HAaKOMJIEHHE C 00pa3llaMu METAIOB U CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH,
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 (BOZMOKHO UCIIOJIb30BAHUE 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,
TURJIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 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
yI0OpEHHsI, MUKPOSJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBI, IOJIEC3HBIC
MCKOIIaeMbI€, TOILJINBO, BOJHBIE PECYPCHI.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
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
JESATETPHOCTH B COOTBETCTBHUU C TPATUITHOHHBIMA POCCUHCKUMHU COIUOKYJIBTYPHBIMH 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 TTO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIMA U PACHIUPCHHE
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 J1eATCILHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE M IMOCTYIIKH CBOUX
TOBApUIIECH 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 U COCTAaBJISIOIIME 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
coOntoIeHus1 MpaBusl OE30MACHOCTU MpU OOpAllleHUMH C XMUMHYECKMMH 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
HIPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIM BBHIOOD HMHIMBHIYaIbHOMN
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 TPUMEHSATH 3HaHMS, TIOJy4aeMble TPU H3YYCHUHW  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
MBIIIJICHHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEJIbHOM, KOMMYHUKAaTUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISIFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI OOIIIEHAYYHBIE MTOHSATHS (3aKOH, TEOPHUS, TMPUHIIHUII,
runotes3a, GakT, CUCTEMa, MPOLECC, 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,
Y YHHBEpCaJbHbIE yuyeOHbIE JeHCTBUS (I03HABATENbHbIC, KOMMYHUKATUBHEIE,
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PETYISTUBHBIE), KOTOpbIE o0ecreynBaroT dbopmHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHON JEATEIBHOCTH.

ITo3naBaTe/ibHBbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornuyeckue 1eMicCTBHA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbIBaTh CMBICI XHUMHUYECKUX MOHATUU (BBIAEISATH HMX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBAaTh B3aUMOCBS3b C JPYTMMH TOHSTHSMHU), MCIOJIB30BaTh TOHSTHS
JUIs OOBSCHEHUS! 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 aHAJIOTWH), 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 — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX PEAKIHUHA, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEUYUS B H3YyYAEMBIX
poIeccax U sIBICHUSX.

Ba3oBble ucciaenoBaTe/bCKue 1eCTBUA.

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4ECTBE OCHOBBI i (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OIbITa [0 IUIAHWPOBAHHWIO, OpPraHM3allid ¢  TPOBEACHUIO
YYCHHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M IPOIECCa, CaMOCTOSTSIIBHO
IIPOTHO3UPOBATH €T0 Pe3yabTaT, POPMYIUPOBATH 00OOIIEHUS 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(pOpPMALIMKU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX 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 PA3JIMUHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
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 (Wih) JUCKYCCHH) MO 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,
«MO3TOBbIC IITYPMbI», KOOPJAWHAIIUSI COBMECTHBIX IEMUCTBUM, 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, €T0 WHTEPIPETAINU, TPEOOPa30BAHUIO 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 IIOHATHM: 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 IHJOTEPMHUUYECKHE PEaKIMH, 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 /(.M. 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  OJEMEHTbl, HEOPraHUYeCKHUE  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 METaJUIOB, CIUIABBI,
CKOPOCTh XMMHWYECKOW peakiuu, NpeaesibHO aonyctumas KoHneHTtpauus [IJIK
BEILECTBA;

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

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBleHUs (OPMYNT 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 XUMHUYECKOH 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
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKUCHIBATh U XapaKTEPU30BaTh TaAOIUUYHYIO (hopMy
[lepuonnyeckord CHUCTEMBI XMMHYECKUX 3JIEMEHTOB: pa3jvdyaTh MOHSTHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynna)y», mansie u Ooibiine
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MEePUOIbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE MMEIOTCS B MEPUOAUYECKON Tabiuile,
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 OKUCIUTEIbHO-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 MOJIEKYJISIPHYI0O 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 — HAOIIOJICHUE, N3MEPEHUE, MOICTUPOBAHKE, SKCIICPUMEHT
(peanbHbIN U MBICIICHHBIN).
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denepanbHas pabouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaunmenoBanue
Ne KonnuectBo OcCHOBHbIE BU/IbI JICITEIIBHOCTH
pasaenoB U TeM Conepxanue 00yueHus
n/m 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. IlepBoHayajibHble XUMHYECKH

€ NNIOHATHUA

1.1 | Xumus — BaxkHast 5
0071aCThb
€CTECTBO3HAHHUS U
MIPAKTUYECKOU
NEeSITEIILHOCTH

YCJIOBCKA

[Ipenmer xumun. Posib XuMuu B )KU3HH
YeJIOBEKa. XUMHUS B CUCTEME HayK.

Tena u Bemectsa. PuU3nuecKre CBOMCTBA
BEILIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [IoHsTHE 0 METO1aX MO3HAHUSA
B XUMMH. YHUCThIE BEILIECTBA U CMECH.
Crioco0sbI pa3iesieHus] CMECe.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOU MOCYI0H,

C TIpaBUJIaMHU pabOTHI B TAOOPATOPUHU U
pueMaMH 0OPAIICHUS C JIA0OPATOPHBIM
000pyI0BaHHEM.

duznyeckue CBOMCTBa 00OPa3IoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

Y HEMETaJJIOB.

CnocoObl pazaeneHus: cMecei
(punbTpOBaHUE, BHIIIAPUBAHUE,
JTUCTUIUISIUSA, XpoMaTorpadus).

PackpbIBaTh CMBIC]T H3y4aeMBbIX TOHSTHM.
PackpriBaTh poJib XUMUU B IPUPOJIC U
’KU3HM YeJI0OBeKa, €€ CBA3b C IPYTUMU
HayKaMmH.

Paznuuars yncThie BElIecTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars ¢puzndeckre u XUMUYECKUE
SIBJIICHHUSL.

CrnemoBaTh aIrOpuTMaM MCIIOIb30BaHUS
AKCIIEPUMEHTATBHBIX METOJIOB —
HaOII0JICHHSI ¥ DKCIIEPUMEHTA.
Hab6mronaTh v onuchiBaTh OOBEKTHI

MIpY MPOBEJICHUHU JIEMOHCTpALIUi 1
71a00pAaTOPHBIX OTBITOB 110 U3YUCHUIO
(bU3HYECKIX CBONCTB BEIIECTB, CIOCOOOB
pa3aesieHus CMECE BEIIECTB.
[IpoBOIUTE XUMUYECKUAN SKCIIEPUMEHT
MIpY pa3AeiICHUN CMecer (Ha IpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B X0OJI€
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JlabopamopHvie onvimol:

N3yuenue u onucanue GU3NIECKUX
CBOICTB 00pa31i0B HEOPTAHUYECKUX
BELIECTB.

N3yyenue cnocoOoB pas3aesieHus cMeceit
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuiia paboTsl B 1ab0paTOpuu U
npuéMbl 0OpalieHus ¢ 1adbopaTopHbBIM
000pyTI0BaHHUEM.

Ne 2. Paznenenue cmeceit (Ha npumepe
OUYMCTKH MOBAPEHHOM COJIN)

NpaKTUYECKO paboThl Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1a00paTOpPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMUYECKUMU BEIlleCTBaMU
B COOTBETCTBHUH C HHCTPYKIIHUEH

MIPU BBIMOJTHEHUH MPAKTUYECKON

paboTe No 1.

BricTpanBaTh pa3BépHYThIC MUCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpopMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN OHATUMHBIN
anmnapar Kypca XUMUU

1.2.

BemiectBa n
XUMHYECKUE
peaxkuuu

15

ATOMBI U MOJIEKYJbl. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumuueckas popmyina. BaaeHTHOCTD
ATOMOB XMMHYECKHUX JJIEMEHTOB.
3aKOH OCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENnbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10JIs1 XMMHYECKOT O JIEMEHTA
B COCJIMHEHUH.

OmnpenensiTe TPU3HAKH XUMUYECKHUX
peaKIuii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYITHOCTh (PU3MUECKHUX U
XUMHYECKHUX SIBICHUN C TOUYKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHHUSI.
KnaccudunmpoBats xumuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyommx U 00pa3yomuxcs
BEILIECTB).

CocTaBisaTh GOpMyITbl OMHAPHBIX
BEIIECTB MO BaJICHTHOCTHU U ONIPEACIISATh
BaJICHTHOCTH 110 ()OPMYJIaM BEIIECTB.
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KomnuectBo BemectBa. Monb. MonspHas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétpl no popmynam XUMHUECKUX
COCMHECHUM.

@U3NYECKUE U XUMUYECKHUE SIBIICHUA.
XuMHUUEcKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUSI.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coenuHEeHMs1, pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

duznueckue cBOKMCTBa 00pasIoB
HEOPraHMYECKUX BEUIECTB — METAJIJIIOB U
HEMETAJIJIOB.

OO6pa31pl BemecTB KOJUIECTBOM 1 MOJIb.
duznueckue sBIeHUs (TUIaBIeHUE BOCKA,
TastHUE JIbJa, PACTUPAHUE caxapa

B CTYIIKE, KUIICHUE U KOHAECHCAIUS
BO/IbI).

XuMuieckue sBieHus (rOpeHrue CBeUH,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE COABI WIIU MeJIa

C COJISHOM KUCJIOTOM).

Halnronenrie npu3HakoB MpOTEKaHUs

PaccraBnsaTe K03 HULHEHTHI

B YPABHEHUSIX XUMHUECKUX PEAKIUH.
Ha6mtonats u onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpMYJIaM
XUMUYECKUX COCTMHEHUN U YpaBHEHUSIM
XUMHUYECKUX PEAKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
Ha0JI0/ICHKE, MOJICTHPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OTIepalUU
MBICTUTENBHOMN AEeSTENTbHOCTH
(cpaBHEeHUe, KJIacCUDUKAITHS)
BricTpanBaTh pa3BEpHYThIE MMCEMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha nHpopMaNuIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
anmnapar Kypca XUMUU
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XUMHYECKUX peakuuid (pas3ioxeHue
caxapa, B3aMMOJIEHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, ModydeHue
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HArPEBaHUU, B3aUMOJICHCTBUE
xkenesa ¢ pactBopom coau meau (11).
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXPAHEHUS MACCHI.

JlabopamopHvie onvimoi:

Coznanue mojeneit MoJIeKy
(ILIapOoCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa3iioB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILJIOB.
Ha6monenue ¢pusndeckux (TiaBiaeHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBe4H, MPOKATUBAHUE METHOU
MIPOBOJIOKH ) SIBJICHUIA.

Habmronenue u onrcanne mpu3HaAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI
BEILIECTB, MOJIIPHON MacChl, MacChI

BCIICCTB, MAaCChl M KOJIMYCCTBA BCIICCTBA,

MacCOBOH JIOJIM XUMHYECKOTO JICMEHTA
o ¢popMyIie COeTMHECHUS,
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I10 YPpaBHCHUAM XUMHYCCKUX peaKHHﬁI
KOJINYCCTBA, MAaCChI BCIIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MACCC
pE€arcHTOB UJIK IMMPOAYKTOB PCaKIIUH

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiimme npeacTaBuTe Il HEOPraHNYEeCKUX BellleCTB

2.1

Bo3nyx. Kucnopon.
Ilonstue
00 okcHgax

6

Boznyx — cmeck razos. CocTaB Bo3ayxa.
Kucnopos — anemeHT u npoctoe
BeniecTBo. Haxoxxienue kuciopoa

B IpUpO/JIe, PUBNICCKUEC H XUMHUICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYE€HHSI KUCJIOPO/Ia B JIA0OPATOPHUH U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoje. O30H —
AJUTOTPOINHAS MOAU(PUKALINUS KUCIOPOIA.
TennoBoit 3pheKkT XUMHIECKOHN peakIuu,
TEPMOXUMHUYECKUE YPaBHEHUS, IK30-

U SHJ0TEpMHUECKUE peakluu. Tommao:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJICEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIeHHe 030HOBOTO CIIOSL.
Xumuueckuit IKCnepumMeHm:
Jlemoncmpayuu:

KauecTtBeHHOE onpesienieHue coiep kanus
KHCJIOPOJa B BO3AyXe

[Tonmyuenue, cobupanue, paco3HaBaHNe

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHH XHMHYECKUX
PEaKIHii ¢ y4acTHEM KUCIOPOa.
XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB
BO31yXa, PU3NIECKHE U XUMUUIECKUE
CBOWCTBA KHCIIOPOJIa, CIIOCOOBI €T0
TIOJTyYeHUSI, IPUMEHEHUE U 3HAUCHUE
B TIPUPOJIC M JKU3HU YETIOBEKa.
CpaBHUBATh peaklMK TOPEHUS U
MEIJIEHHOTO OKUCIICHUS.

OOBSICHATH CYITHOCTH 9KOJIOTHYECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
WCIIOJIb30BAaHUU XUMHUYECKOU TTOCY/TBI U
000OpyI0BaHMSl, a TAK)KE MPaBHIIAM
oOpalieHus C TOPIOYNMHU BEIECTBAMH.
[TmarnpoBaTh U OCYIIECTBISITH HA
MIPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGnronenue B3auMo1eiCTBUS BEIIECTB
C KHUCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U TIPEKPALICHHS TOPESHUS
(moxkapa).

JlabopamopHuiii onvim:

O3HakomileHHe ¢ o0pa3laMu OKCUIOB U
OMMCAaHHE UX CBOMCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCIIOPO/ia, U3yUYEHHUE €TI0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHON Macchl KMCI0pOJia U
030HAa HAa OCHOBAHUU aTOMHOW MaccChl
XMUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BELIECTBA

10 ypaBHEHUSAM XUMUYECKUX PEaKIHil

MIPOBOUTE HAOIOIEHNS, I€TIaTh BBIBOIBI
Mo pe3yJibTaTaM dKCIIEPUMEHTA

IIPY MIPOBEICHUH JJA0OPATOPHBIX OITBITOB
U TIPAKTUYECKON pabOoTBhI.

BBIMUCIIATH KOJTMYECTBO BEIICCTRA,
00BEM raza no Gopmysnam.

VYyacTBOBaTH B COBMECTHOM paboTe

B TpYIIIIC.

BricTpanBaTh pa3BEPHYTHIC MTMCHMCHHBIC
U YCTHBIC OTBETHI C OIIOPOM

Ha nHpopMaIKIo U3 yueOHUKa U
CIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN OHATUNHBIN
anmapar Kypca XUMHH

2.2

Bopopoa. [lonsitue
0 KHCIIOTaX U COJISIX

Bogopon — aneMeHT u mpocrtoe
BelecTBo. Haxoxaenue Bogopoaa

B IIpUpPO/Ie, PU3NUECKue U XUMUICCKUC
CBOMCTBa, MPUMEHEHHNE, CIIOCOOBI
nonydeHusi. Kuciotel u comu.
MonspHbiii 006EM Ta30B. Pacuérhr

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKCcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT U3y4aeMbIX TOHATUNA
Y IPUMEHSTH 3TH MOHITHUS MIPU ONUCAHUU
CBOWCTB BELIECTB U UX IPEBPALLICHUMN.
XapakTepu30oBaTh (ONUCHIBATH)
bu3nUecKre U XUMHUYECKUE CBOMCTBA
BOJIOPOIa, CIIOCOOBI €r0 MOJy4YEHHUS,
MIPUMEHEHHE.

Cob6upatps IprbOOp 151 MOTYUYEHUS
BOZOpOAA.

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY

27



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

pacro3HaBaHUE BOJIOPOAA.
B3aumopelicTBre BoOIopoaa ¢ OKCUIOM
meau (I1).

JlabopamopHuwiii onvim:
BzaumopaeicTBre KMCIOT ¢ METaJJIaMH.
IIpakxmuuyeckas paboma:.

Ne 4. TTonyuenue u coOupanue BOA0poa,
U3y4YE€HHUE €0 CBOUCTB.

Buviyucnenus:

00BbEMa, KOJIMYeCTBa BEIleCTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK O0BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIIEHUH
ra3oB

JUTSL COCTaBIICHUsS (DOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHI XHMHYECKUX
pEaKLM C y4aCTUEM BOAOPOJA.
BBIMUCIIATh MOJISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBa, 00BHEM rasa,
Maccy BEIECTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBaTh nmpaBuiaM 0e30macHON
paboTHI B TaOOpaTOPUU TIPHU
UCTIOh30BaHUH XUMHYECKOH MOCYIbI 1
00OpyIOBaHUS, a TAKXKE TPaBUIIaM
oOpaIeHus: ¢ TOPIOYNMH BEIIECTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIOIEHNS, I€TIaTh BBIBOIBI
M0 PEe3yJIbTaTaM dKCIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padoTe
B TPYIIIIe

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

dusnueckne cBorcTBa Boabl. Boga xak
paCTBOPUTEb. XUMHUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUI
Y IPUMEHATH 3TU NOHATHS ITPU ONUCAHUN
CBOWCTB BEIIECTB U UX IPEBPALLICHUMN.
XapakTepu3oBaTh GU3NUECKHUE U

28




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

PacTtBopsl. Pos pacTBOpOB B IpUpoI€e U
B YKA3HU 4YelloBeKa. KpyroBopoT BOAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa U 0YMCTKA MPUPOAHBIX BOJI.
HacelileHHbie 1 HEHACHIIICHHBIE
pactBOpbl. PaCTBOPUMOCTH BELIECTB

B BoJie. MaccoBast 10Jis BELIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpeHue BelleCTB ¢ pa3IMuHOU
pPacTBOPUMOCTBHIO.

B3aumopelicTBre BO/bI ¢ METANIAMU
(HaTpUEM M KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI04€H C MOMOIIBI0 UHAUKATOPOB.
JlabopamopHvie onvimoi
UccaenoBanme 0cCOOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
pPacTBOPUMOCTBIO.

[IpuroroBaeHUE pacTBOPOB

C ONPEICIIEHHON MacCOBOM JIOJIEH
pPacTBOPEHHOI'O BEIIECTBA.
lIpakmuueckas paboma

No 5. TlpurotoBieHrue pacTBOpPOB

C ONPEICIIEHHON MacCOBOM JI0JIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTEINS B IPUPOIHBIX MTPOIIECCAX.
CocTaBiiITh ypaBHCHHSI XUMHUYECKUX
pEaKLMU C yYaCTUEM BOJBI.

OOBSICHATH CYIITHOCTH KOJIOTHYCCKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
TPUPOIHBIX BOJI, CTOCOOBI OYMCTKH BO/IBI
OT MpUMeECEH, MephI IO OXPaHE BOJI

OT 3arps3HEHUS.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, TPOBOIUTH HAOJIOICHNS,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnemoBath npaBmiiaMm 0e30macHON
paboTHI B 1aOOpaTOpPUH MPHU
MCIOJIb30BAaHUU XUMHUYECKOU TTOCY/IbI U
000pyI0BaHUSI.

[TpoBOIUTE BEIYMCIIEHNUS C TPUMEHEHHEM
TIOHSITHS «MacCOBast JIOJIsI BEIIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM

Ha uH(popMauio U3 yueOHUKa 1
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO
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Buiuucnenus:
C UCIIOJIb30BAHMEM TOHATHUS «MacCcoBas
JTOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BATh U3YYECHHBIN OHATUMHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHhI
HEOPTraHUYECKUX
COEeIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Okcuabl. Knaccudukanms
OKCHJIOB: cojle00pa3yroniue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
Hecoseoopasyromue. Homenknatypa
okcuioB. OU3nUecKre U XUMHYECKUE
cBoiicTBa okcuaoB. [lomyuyeHne okcumos.

OcHoBanus. Knaccudukaims ocHOBaHMIA:

IENI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @usnueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUI.
[losmmydyeHne OCHOBaHUU.

Kucnotel. Knaccudukaus Kucior.
Homenxkmarypa kucnor. @usnueckue
1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTaiioB H.H. bekerosa.
[lonydyeHue Kucior.

Conu. HomeHnkiatypa cosneil.
Ou3n4YeCKue 1 XUMUYECKHE CBOMCTBA
conent. [lomyuenue conei.
['eHeTnueckas CBSI3b MEXKY KJIaccamu
HEOPraHWYECKNUX COCUHEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudunnupoBath uzydaemsoie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTaBisaTh GOPMYITBI OKCUIOB, KUCIIOT,
OCHOBaHHWM, COJICH U HAa3bIBATh MX

0 MEXTYHAPOIHON HOMEHKJIIAType.
[TporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIINX XUMUYCCKUX CBOWCTB
W3YYCHHBIX KJIACCOB/TPYIII BEIICCTBR,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisTh MOJICKYJISIPHBIC YPABHEHHSI
PEaKIii, HIUTFOCTPUPYIOLTUX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIII, a TaKKe
MIOJITBEPIKIAIOIINX TeHETHYECKYIO
B3aMMOCBSI3b MEX1Y HUMH.
[Tpou3BOAUTH BEIUHUCIICHUS

M0 YPaBHEHUSIM XUMUYECKUX PEAKITHI.
[ImanmpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUIECCKUE
HKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHNS,
JIeaTh BHIBOJIBI IO PE3yJbTaTaM
AKCIIEPUMEHTA MPU TIPOBEICHUN
71a00paTOPHBIX OTMBITOB M MPAKTHYECKUX
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OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, UJUTIOCTPUPYIOIIAE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPIaHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C MOMOILIBIO UHANKATOPOB.
N3ydenue B3auMoACHCTBUS KUCTOT

C METaJUIAMH, PEAKLIUA HEUTpaIu3aluu.
B3aumopericreue pacTBopa CEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[TonyueHne HepacTBOPUMBIX OCHOBAHUH.
BriTecHeHUE 0JTHOTO METaJIa IPYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckasa paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3aJ1a4 110 TeMe «BakHele Ki1accel
HEOPraHUYECKUX COCAUHEHUI.
Buviuucnenus:

10 YPABHEHUSIM XUMUUYECKON PEAKIINU:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MaCChl
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHTOB UITH
MIPOAYKTOB PEAKIIUH

paboT.

CrnenoBath mpaBuiaM 0€30MacHON
paboThl B 1abopaTtopuu

IIPU UCTIOJIb30BAHUH XUMHUUYECKOM
MOCYJIbl U 000PYI0BaHUS.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C ONOPOM

Ha nH(poOpMaIUIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN OHATUMNHBIN
anmapar Kypca XUMUHU

Hroro nio pazaeny:
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Pa3nen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumnueckux 3j1emeHToB . U. MenaeneeBa. Ctpoenue
aToMoOB. XuMH4ecKas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

3.1 | [lepuoanueckuit
3aKOH U
ITepnonnueckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. 1. Menaeneena.

7

[TepBble MOMBITKY KJIacCUPUKAITIT
XHMHUYECKUX AIeMEHTOB. IloHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeIOYHBIC U IEJI0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonuueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHYECKHUX DJIEMEHTOB

J.1. Menneneea. KopoTkonepuoaHas u
JUTMHHOTIEPHOTHAsT (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOa
Y TPYIIIBI 2JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
saep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI09YEK aTOMOB TIEPBBIX
20 XUMHUYECKUX IJIIEMECHTOB
[Teprnoguyueckoi CUCTEMBI

J.1. MenneneeBa. XapakTepucTuka
XHMHUYECKOI0 dJIEMEHTA

0 €T0 MOJI0KEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajgnyca

PackpbIBaTh CMBICT IEPUOANYECKOTO
3aKOHA.

OnuchIiBaTh CTPOEHUE TAOJIHIIBI
«llepuoguueckas cucTeMa XUMHYECKUX
aneMmeHToB .M. Menaeneena.
MoaenupoBaths CTPOEHHE aTOMA,
HSHEPreTUYECKUX YPOBHEU U MOYPOBHEU
MIPY MMOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypanuii u 3JeKTPOHHO-
rpadguyeckux GopmMyi.

[TosicHATH U3UYECKUI CMBICIT
MOPSIAKOBOIO HOMEPa, HOMEPOB MEPUOJA
Y TPYIIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKUE FIEMEHTHI
MEPBBIX TPEX MEPUOAOB, KAJINM, KaTbLIUN
U UX COEIMHEHHUS 110 MOJIOKEHUIO

B [lepuoauueckoii cucreme

J.1. Menneneena.

OOBICHATH 00IIIME 3aKOHOMEPHOCTH

B N3MEHEHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPHUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCIMHEHUN

B [IpEeJIeJIaX MAJIBIX IEPUOAO0B U IJIaBHBIX
MOATrPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METAUTMYECKUX U HEMETAJUIMYECKUX
CBOIACTB M0 TpyIaM U NEPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u
[Tepronnyeckoil CHCTEMbI XUMHYECKHUX
3JIEMEHTOB ISl Pa3BUTHS HAYKHU U
npaktuku. .M. MenzaeneeB — yuéHbIl U
rpaX<JaHMH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KHMCJIOT U IIEJI0YEH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOILH PUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL
Ta6muma «Ileproanueckas cucrema
XUMHUYECKUX DJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvle onvimoi
O3znHakomIleHHe ¢ 0Opa3liaMi METaJIOB U
HEMETAJIOB

YyacTBOBaThH B COBMECTHOM paboTe

B IIape WJIMU TPYIIIIE.

BricTpauBaTh pa3BEPHYTHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUeOHUKA U APYTUX
MCTOYHUKOB, B TOM unciie HTepHeTa

3.2

XuMH4YecKas CBSI3b.
OKHUCIUTEIBHO-
BOCCTAHOBUTECIIHHBIE
peaxiuu

Xumnueckas cBs3b. KoBaneHTHas
(momnsipHas U HETOJSIPHAs) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUYECKHUX
anemeHTOB. oHHas cBsA3b. CTeneHb
okucneHnus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIEC peakiuu. [Iporeccsl

PackpbIBaTh CMBICIT M3y4aeMBbIX TOHSATHM.
OnpenensiTe BUJ XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaennpoBars CTPOEHHE MOJEKYJ

IIPY [IOMOIIIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJICHUS U BOCCTAHOBJICHHS.
OKucnuTenn U BOCCTAHOBUTEH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOACHCTBUE
TUAPOKCHUA ITUHKA C PACTBOPAMU KHUCJIOT
U TIeJI0ueH, IPOBEJICHNE OMBITOB,
WJUTFOCTPUPYIOITUX MPUMEPHI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUs, COCAMHEHHUS ).
Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

OnBIThL, WITIOCTPUPYIOLINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3oKeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJieHUs (pOpMYJT BEIECTB,
AJIIEKTPOHHOTO OayaHca peakiuii.
OnpenensTh CTENEHb OKUCICHUSI aTOMOB
XUMUYECKHUX PJIEMEHTOB MO popMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBHUTEb. PaccTaBiIsgTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTEIBLHBIX
peaKkuii METOJOM BJIEKTPOHHOTO
Oajanca.

Habaronats XMMHYECKHE OIBITHI

10 TUIaHy, aHAJM3UPOBATh U JI€JIaTh
BBIBOJIBI.

HUcnonw3zoBate UKT mig cozmanns
MO/IEJIEH, TTIOJITOTOBKHU MPE3CHTALUH,
JIOKJIaJI0B 10 TEME.

BricTpauBaTh pa3BEpHYThHIEC TMCHhbMEHHBIC
1 YCTHBIC OTBETHI C OMOPOM Ha
nH(popMalKIO U3 yYeOHUKA U IPYTHUX
HMCTOYHMKOB, B TOM yucie MHTepHeTa

Hroro no pazneny 15
PesepBHOE BpeMst 3
OBIIEE YMCJIO HACOB 68

110 ITPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KomuyecTtBoO OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM Conepxanue 00yueHus
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Pa3nen 1. BemecTBO 1 XMMHU4YeCKHeE peak

107071

1.1 | IloBTOpEeHue n 5
yray0OJieHue 3HaHU !
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca

[lepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMAa XUMHYECKHUX DJIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KaJbLUs U UX
COEJIMHEHU! B COOTBETCTBUHU

C IIOJIOKEHUEM DJIEMEHTOB

B [Ieproanueckoi cucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKON
CBsI3U. THIIBI KPUCTAIIIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT THUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMHYECKOU CBA3U.
Knaccuduxamnus u HoMeHKIaTypa
HEOPraHWYECKNX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIINXCS

K Pa3JIMYHBIM KJIACCAaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKasI CBA3b

HCOPraHNYCCKHUX BCIICCTB.

XapakTepu30BaTh XUMHUUYECKHUE DJIEMEHTHI
MEPBBIX TPEX NEPUOAO0B, KAIHS U KaIbLUS
0 UX MoJiokeHuto B [lepuognueckon
cucteme /1. 1. Menneneena.
KinaccudunupoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IINE XUMHYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA PUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaKiuu.

OnpenensaTe BUJ XUMUYECKOU CBSI3H U
THI KPUCTALUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBHCUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEPHYTHIE NUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOM

Ha nH(popMalnio U3 yyeOHUKA U
CIIPABOYHBIX MAaT€PUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIIIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB — METAJIOB
U HEeMeTaJJIOB (TpaduTta u aiMasa),
CJIOXHBIX BEIIECTB (XJIOpUAA HATPUS)

UCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccuduxanuys XuMUUeCKUX peaKIinii
0 Pa3JIMYHBIM MMPU3HAKAM (TI0 YUCITY U
COCTaBY y4acCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIIIOBOMY 3P deKTy,

110 U3MEHEHHIO CTEIIEHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB,

0 0OPaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMUYECKHE YPABHEHHSI.
[loHsiTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [TorsTie 06 06GpaTUMbIX

¥ HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsiITHE O TOMOTEHHBIX U T€TEPOr€HHBIX
peakusax. [lonstue o katanuse.
[loHsiTHE O XUMHUYECKOM PABHOBECHH.
@aKTOpHI, BIUSIOIIUE HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
Y IPUMCHSTH 3TH TTOHATHS TIPH OMTUCAHUHT
CBOMCTB BEIICCTB U UX MPEBPAIIICHHH.
KnaccudunupoBaTs XMMUYECKUE
PEaKIUH 10 Pa3IMYHBIM PHU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PeaKIuu OT Pa3IuIHbIX
(bhakTOpoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHUECKUX MPEBPAIICHUIN
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTED U
BoccTaHoBUTENL B OBP.

CocTaBiATh 3JEKTPOHHBIN OanaHC
pEaKInu.

[Tpou3BOMUTH BBHIYUCICHHUS

10 XUMHUYECKUM YPaBHCHHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIC.

BricTpanBaTh pa3BEPHYTHIC TUCEMEHHBIC
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peakuuu, JIEKTPOHHBIN OanaHC
OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHUE ypaBHEHUU
OKHUCJIUTETBbHO-BOCCTAHOBUTEIBHBIX
PEaKLHI C UCTIOIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHCTBUS
pa3IMYHBIX (PaKTOPOB.

ONBITHI, WITIOCTPUPYIOLINUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSA, COETUHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
peareHTOB WU IPOJYKTOB 10
YPaBHEHUSM XUMUYECKUX PEAKIIUI

Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
anmapar Kypca XUMUU

1.3

DNEKTpOAUTHYECKAs
JTUCCOIIHAIIHSL.
XUMUYECKUe
peakuuu

B pacTBOpax

Teopust 3IEKTPOIIUTUYECKON
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIMY BEILIECTB

C PA3IMYHBIMU BUAAMU XUMUYECKOU
cBs3u. Ctenenp aquccounanu. CUibHbIE
U cia0ble 3JIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHM,
a TaK)XXE€ CMBICII TEOPUU
AIEKTPOJIUTUUECKONU TUCCOLUALINH.
OOBACHATH NPUUUHBI
AIEKTPONPOBOTHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3INYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBisiTh ypaBHEHUS JUCCOLIMALIAN
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IPOTEKAHUs peaKIMil HOHHOTO 0OMeHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEHUA peakinii. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
npeACTaBICHUN 00 DJIEKTPOIUTHIECKOM
nucconyanun. KauecTBeHHbIC peakiuu
Ha WOHBI. [loHsTHE O TUIPOIIU3E COJEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3J1€KTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOITMAIINY KUCIIOT, IIeJIo4eit

U coJiell (BO3MOKHO UCTI0JIb30BaHUE
BUJICOMATEPHAJIOB).

OnbITHl, WUTIOCTPUPYIONIHAE MPU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHME OcaJiKa, BBIJICIICHUE Ta3a,
00pa3oBaHUE BOJIBI).

Pacno3HaBaHnue HEOpraHUYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB NPOTEKAHUS
pPEeaKIMM HOHHOT'O0 0OMEHa B pacTBOpax
AIICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBIJICJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).
lIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpalIéHHbIC HOHHBIC YPABHEHUS
XUMUYECKUX PEaKIMii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEN.
XapakTepu3oBaTh 00IIHNE XUMUUECKUE
CBOMCTBA BEIIECTB PA3JMUYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOM
JIACCOIMALINM; TTOATBEPK1aTh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemrate skciepuMeHTaIbHbBIE 33/1a41

0 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHNUS,
JIeJaTh BBIBOJBI IO pe3yJIbTaTaM
AKCIEPUMEHTA NIPU IPOBEAECHUN
71a60paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
UCIIO0JIb30BAHUU XUMUYECKON MOCYIbI U
000pya0BaHMUS.

[IpoBOAUTH BEIYUCIECHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ne 1. Penienuie akciepuMeHTaIbHbIX
3a/1a4 o TeMe.

Buiuucnenus:
110 YPAaBHEHUSIM XUMUYECKUX PEAKIUN

B [Tape WM TPyMIIE.

BricTpauBaTh pa3BEPHYTHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUEOHHUKA U APYTUX
MCTOYHUKOB UH(POPMALIUU, B TOM YHCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3gea 2. HemeTaslibl ¥ X COCIUHEHUS

2.1 | OOmras 4
XapaKTEePUCTUKA
XUMHUYECKHUX
DJIEMEHTOB
VIIA-rpynsl.
I'anorenn:

OO6m1as XxapakTepUCTHUKA FaJIOTSHOB.
OcoOEeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCIICHUS.
Crtpoenue u pusndyeckue CBONCTBA
MIPOCTHIX BEUIECTB — FaJIOTE€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
XJiopa (B3aMMOJIEVCTBUE C METAJIJIAMU,
HEMETalaMu, IIeJI0YaMu).
XnopoBogopos. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JleincTeue xyopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxuelmme xJIOpuIbl ¥ UX HAXOXKJICHUE
B [IPUPOJE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbIThI, OTpakatoniue GU3NIECKue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeIMHEHUH (BO3MOKHO UCIIOJIb30BAHUE

OOBSACHATH O0IITHE 3aKOHOMEPHOCTH

B UI3MEHEHUH CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B MpeJiesax MaabixX
MEPHUOJIOB U TTIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBbI XUMUYECKUX
AJIIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBaTb (PU3NYECKUE U
XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) U
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOAA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B IIPUPO/JIE U KU3HU YEIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIATD

Ha MPAKTHUKE XUMUYECKUE
AKCIEPUMEHTHI, MPOBOAUTH HAOIIOICHHUSI,
JieJIaTh BBIBOBI 110 pe3yJibTaTam
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BUJIEOMATEPHUAIIOB).

O3HakoMIIeHHE ¢ 00pa3aMu XJIOPUI0B
(raJOTeHU10B).

JlabopamopHulii onvim:

N3ydyeHne cBOMCTB COJISHOU KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBL.

IIpaxmuueckasa paboma

Ne 2: TlonydeHue ConsTHON KUCIIOTHI,
M3y4YEHHUE €€ CBOWCTB.

Buiuucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB JIaH B U30BITKE

AKCTIIEPUMEHTA MIPU IPOBEACHUN
7a00paTOPHBIX OMBITOB U MPAKTUUYECKUX
paboT.

CrnenoBath mpaBuiaaM 0€30MacHON
paboThl B 1abopaTopuu

MIPU UCTIOJIB30BAHUM XUMUUECKOM
MOCYJIbI U 000PYI0BaHUS.

BricTpanBaTh pa3BépHyThIC MUCEMEHHbBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nH(poOpMaIHIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATH U3YUYECHHBIN NTOHATUNHBIN
anmapar Kypca XuMHUU

2.2

OO0mias
XapaKkTepUCTUKa
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COCIMHECHUS

OO6mast xapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusndecknue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U CEPBHL.
ANIOTpOIHBIE MOTU(DUKAIIUU KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po1, CTPOCHHE, PUBHICCKUEC U
XUMHYECKHE CBOMCTBA.

OKcupl cepbl Kak Mpe/ICTaBUTENH
KHCIJIOTHBIX OKCHJIOB.

CepHas xucnota, Gu3M4eCcKue u
XUMHUYECKHE CBOMCTBA (00IIIHe Kak

OOBSACHATH 00IITHE 3aKOHOMEPHOCTH

B UI3BMEHEHUH CBOMCTB AJICMEHTOB
VIA-rpynmnsl U UX COEJUHEHUHN ¢ y4ETOM
CTPOCHHMSI UX aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBO1OpOIA, OKCHJIOB CEPHI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJTYYSHUS, MPUMECHEHUE 1 3HAUCHUE

B IIPUPOJIC M JKU3HU YCIOBEKA.
OnpeaensaTs HAUTHYHE CYITh(aT-HOHOB
B pacTBOpE.

OOBSACHATH CYIITHOCTD SKOJOTHIYCCKUX
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peACTaBUTENS Kilacca KUCIOT U
crienuduyeckne). XUMUIECKUE PEaKIINH,
JIeXKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a MoJy4yeHus: CEpPHOM KUCHOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAas peaKkius Ha CyJb(paT-uoH.
Haxoxnenue cepsl u €€ COeTMHEHU N

B IPUPOJIe. XUMHUECKOE 3arpsi3HEHUE
OKpY’Karolen cpeibl COCTMHECHUSIMU
cephl (KUCJIOTHBIE IO, 3arpsi3HEHUE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
PEAOTBPAIICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHEe ¢ 00pa3IaMu cepbl U e€
COCIMHEHUSMH (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
Hab6monenue nporecca oOyriimBaHus
caxapa moJj I1€MCcTBUEM
KOHICHTPUPOBAHHOW CEPHOU KUCJIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XMuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM PEaKIIMU Ha
cynb(aT-uoH U HAOIIOICHUE MpU3HaKa
€€ MPOTECKAHUS

po0sieM, CBSI3aHHBIX C epepadboTKON
COCMHEHUM CEPBI.

IInaHupoOBaTH U OCYILECTBIIATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JieaTh BBIBOJBI 1O pe3yJbTaTaM
HKCIIEPUMEHTA.

CnepnoBatb mpaBuiiaM 6€30MacHoM
paboThl B TabopaTtopuu

IIPU UCTIOJIL30BAHUU XUMHUYECKOU
MOCYJIbI U 000PY/I0OBaHUS.

[Tpou3BOAUTH BBIYUCICHHUS

10 XUMHUYECKUM YPaBHEHHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB J1. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM U
CoJIEH B BOJE, IEKTPOXUMUYECKHH P
HaIpsKEHU METANIIOB).

Hcnonp30BaTh NP BHITIOJTHEHUU
y4eOHBIX 3aJIaHUi U B TIPOLIeCcCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPyY
XUMHYECKOT0 COAEP/KaHUs, CIIPABOYHbIE
MaTtepuaibl, pecypcobl MIHTepHeTa
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2.3

Oobwmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmnsi.

Azort, dpocdop u ux
COEIMHEHHUS

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTCTICHU
OKHUCJICHHUS.

A30T, pacpoCTpaHEHHE B MPUPOJIC,
bu3nUecKre 1 XUMHUYECKUE CBOMCTBA.
KpyroBoport azora B mpupoe.
AMMHaK, ero GU3NYECKUEe ¥ XUMUYECKUC
CBOICTBA, IIOJyYCHHUE U TPUMCHEHUE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XHUMHYECKUE CBOWCTBA, TPUMCHEHUE.
KavecTBeHHast peakiiust Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MOJyuYeHHeE,
bu3nYecKre U XUMHUUYECKUEe CBOMCTBA
(oOmue Kak mpeACcTaBUTeNs Kiacca
KHCJIOT U CIIeIu(pUUIECKHe).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KaUe€CTBE MHUHEPAIbHBIX
ynoOpeHuid. XUMHUYECKOe 3arps3HCHHE
OKPY’KAIOIIEN CPEbI COCTMHECHUSMU
a3oTa (KHCIOTHBIC JOXKIH, 3arps3HEHUE
BO3/TyXa, TOYBHI U BOJOEMOB).
docdop, amnoTporHbie MOAUGUKAITTT
docdopa, hpu3nIeCKre 1 XUMHUICCKHC
cBoiictBa. Okcup pocdopa (V) u
dbochopnas kuciaoTa, GU3NUECKUE U

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOMCTB 2JIEMEHTOB
VA-rpynnsl 1 UX COETMHEHUH C YUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XHUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u ux coeAMHEHUN
(amMmMmaka, coyieil aMMOHHUS, a30THOMU
KHCJIOTBI, HUTPATOB, okcuaa (ocdopa (V)
u ¢ocopHoi kKucnotsl, hocharon),
CTIOCOOBI KX TIOTYUYESHHUS], TPUMEHEHHUE U
3HAYCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
MOHBI B PacCTBOpE.

OOBSICHATH CYLTHOCTH KOJIOTHUECKHUX
po0ieM, CBA3aHHBIX C HAXOXKIEHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[TnanupoBaTh M OCYIIECTBIATD

Ha MPAaKTUKE XUMHUUECKHE
HKCHEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEACHUH
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHL.

CrnenoBath npaBuiiaM 0e30MacHOM
paboThl B 1abOpaToOpun
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XUMHUYECKHUE CBOMCTBA, IOJIyYCHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJILHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomileHHE C PU3HMYECKUMHU
cBolcTBamMu azota, gpocdopa

1 UX COeIUHEHUI (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHEe ¢ 00pa3iaMu a30THBIX U
dbochopHBIX yI100peHHUIA.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEJIbIO (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
JlabopamopHvie onvimoi.:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMoHuA u pocdar-noH, u
M3yYCHHUE MIPU3HAKOB UX MPOTEKAHUS.
Ilpaxmuueckas paboma

Ne 3: Tlonydyenne aMmmuaka, u3ydeHue
€ro CBOMCTB.

Buviuucnenus:

110 YPAaBHECHHUSIM XUMHUYECKHX PEaKIuid

MPU UCTIOJI30BAHUM XUMUUYECKOM
MOCYJIbl U 000PYI0BaHUS.
[Ipou3BOIUTH BBIYMCICHUS

M0 XUMHUUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPU BHITTOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOUYECKYIO CUCTEMY XUMUUYECKUX
anemenToB JI. I. MenneneeBa, Tabiuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, JICKTPOXUMUUECKHM Psif
HanpsH>KEHUM METaIIOB)
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2.4

Oobwmas
XapaKTEPUCTUKA
XUMUYECKHUX
3JIEMEHTOB
I[VA-rpynmst.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
IVA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCJICHUS.

VYrnepon, amioTponHbie MOAU(UKAIINH,
pacnpoCcTpaHeHue B IPUPOJIE,
bu3uYeCKre U XUMUUECKHUE CBOMCTRA.
Ancopbuus. Kpyrosoport yriepoaa

B IIPUPO/IC.

Oxkcupsl yriaepona, ux puznueckue u
XUMHYECKHUE CBOMCTBA, JIEMCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdEHUE U
IPUMEHEHHE. JKOJIOTMUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yrieposa (1V), runoresa rio0aibHOTO
NOTEIUICHUS KJIIUMAaTa, TapHUKOBBIN

¢ dexr.

VYroiibHas KUCIIOTA U €€ COJU, UX
¢dbu3nueckre U XUMHUYECKUE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha kKapOoOHaT-
nonbl. Micnonb3oBanue kapOOHATOB

B OBITY, MEUITMHE, TIPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHayanbHbIE NOHATHUS

00 OpraHM4ecKHUX BElIEeCTBaX Kak

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB AJIEMEHTOB
IVA-rpynmnsl ¥ uX COEJUHEHNN C Y4ETOM
CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBatrh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YTJIE€pOia U KPEMHUS U UX COEIUHEHUI
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOM KHUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJTYyYEHHUS, IPUMEHEHUE U
3HAaYEHUE B IPUPOJIE U KU3HU YEJIOBEKA.
OOBSACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOCHUE BEIIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yriIepoJa U KPEMHUS.
Omnpenenats kapOOHAT- U CUIMKAT-UOHBI
B PacTBOpE.

OOBACHATH CYITHOCTbH IKOJIOTUYECKUX
po0sIeM, CBSA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOrO Ta3a B OKPYIKAIOIIEH Cpelie.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHWYECKUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAMHEHUI (METaH, 3TaH,
ATWJIEH, allETUJIEH, 3TAHOJI, [NINLIEPHH,
YKCYCHAasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COCIMHEHUH YIIIepoaa u
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STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCIIOTa).

[IprupoaHbIE HCTOYHUKHU YIIIEBOAOPOIOB
(yromae, npupoaHbIN Ta3, HePTH),
IPOJYKTHI UX nepepaboTku (OEH3MH),
UX POJIb B OBITY U MPOMBILIEHHOCTH.
[TonsiTHe 0 OMOIOrMYECKH BaXKHBIX
BELIECTBAX: KUpax, OesnKax, yrieBojax —
U UX POJIU B )KU3HU YEJIOBEKa.
MarepualibHOE €TUHCTBO OPraHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUH.
Kpewmuuii, ero ¢puszndeckue u
XUMHUYECKUE CBOMCTBA, MOTYyYEHUE U
npuMmeHeHne. CoeTMHEHUs] KPEMHUS

B ipupoe. OO01ue npercTaBIeHus

006 oxcume kpemuus (V) u kpemHHEBOM
KHUCIIOTE.

Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEULMHE, IPOMBIIIIEHHOCTH.
BaxHelme CTpouTeIbHbIE MAaTEPHUAIIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300eToH. [Ipobiemsr 6e301macHOro
UCIIOJIb30BAHUS CTPOUTENBHBIX
MaTEPHAJIOB B IOBCETHEBHON KU3HM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopaenu KpucTasIn4ecKuX pemeéToK

OpPraHUYECKUX BEIIECTB.
OnuceiBaTh poJIb OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUY JKHBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WUCTOYHUKOB YTJICBOJIOPOOB, UX POJIh

B OBITY U TIPOMBIIINICHHOCTH.

[TpOBOIUTE BBIYUCIICHUS IO YPABHCHHUSIM
XUMHYECKUX PCAKIIHUH.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, TPOBOJIUTH HAOTFOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
paboT.

CrnemoBath mpaBuaaM O€3011acHON
paboThI B TabopaTopuu

IIPY UCTIOJIH30BAHUN XUMHYECKOU
MOCYJIbl U 000PYAOBaHUSI.

Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yUeOHUKA,
CIIPaBOYHBIE MaTEepUaIIbI
(ITeproandeckyro CUCTEMY XUMHUYECKHUX
sanemenToB JI. . MenaeneeBa, Tabauily
pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DJICKTPOXUMUYICCKUN PSI
HaIpPsHKEHUH METaJIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJCOPOLIUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIVIEM U YyCTPOUCTBOM
IpOTUBOrasa.

O3HakoMJIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuainbl: cuMKaTHas
IIPOMBIIIIEHHOCTH ).

Moaenu MOJIEKyJ1 OPraHuYeCKUX
BEIIECTB.

JlabopamopHuviii onvim:

[Tonyyenue, cobupanue, pacro3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKHUCIIOrO ra3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHHUE MMPU3HAKOB UX MPOTEKAHUS.
IIpaxmuueckue pabomui:

Ne 4. TlonyueHue yriekuciaoro rasa,
V3y4YECHHUE €TI0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 1o teMe «BaxkHenre HeMeTauIbl
U UX COETMHEHUS»

Buviuucnenua:

10 YPaBHEHUSIM XUMUUYECKUX pPEeaAKIUN

Hroro no pazneny

25
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Pa3nen 3. MeTajiibl ¥ UX CoOeANHCHUSA

3.1 | O6uue cBoiicTBa 4
METAIUIOB

OO6mras xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJVIOB HA OCHOBAHHUH UX
nonoxeHus B [lepuoguueckont cucreme
XUMUYECKUX PJIEMEHTOB

J.1. MenpaeneeBa u CTpOCHUsI aTOMOB.
Crpoenue MeTaiioB. Metanuyeckas
CBSI3b U METAJTUYECKast
KpUCTAJNINYECKas PeIIETKa.
DIEKTPOXUMHUUYECKUI P HANIPSKEHUM
MeTaioB. du3nueckue 1 XUMUUYECKUe
cBoiicTBa MetajutoB. OOIIHE CIIOCOOBI
noyryyeHus MetaiuioB. [loHsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
Cnnasel (CTab, YyT'yH, TIOPATIOMUHUM,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJI0B (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:
O3HakoMJIeHHE ¢ 00pa3liaMy METAJIOB U
CIUIaBOB, UX (PU3MYECKUMHU CBOMCTBAMH.

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y TIPUMEHSITH 3TU MOHATHS TIPU OMUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLECHUMN.
OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHHUH CBONCTB JIEMEHTOB-
METAJUIOB U UX COCTMHEHUHN C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHNUE METAJIJIOB,
oO1ue PuU3NIecKue U XUMUYECKUe
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00ITHE CIIOCOOBI
MOJIYYSHHS] METAIITIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHI METAJIIOB
OT KOPPO3HH.

CrnenmoBath npaBmiiaMm 6€30macHON
paboTHI B 1abOpaTOpuu MpHU
UCIOJIb30BaHUU XUMUUYECKOU MOCY/IbI U
000pya0BaHMUS.

[Ipou3BOAUTH BHIUKCIECHUS

[0 YPABHEHUSIM XUMHUYECKUX PEaKIIHii,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM padboTe

B MIape WJIM TpyIIIe.

Hcrnonp30BaTh P BHIMOJIHEHUT
y4eOHBIX 3aJIaHUI TEKCThI y4eOHHKaA,
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Buviuucnenus:

[0 YPABHEHUSIM XUMUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COAECPKUT
MpUMECH

CIIPaBOYHBIE MATEPHUAIIBI
(ITeproanueckyro CUCTEMY XUMUYECKUX
anemenToB JI. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMUYECKUN Pl
HaNpPsHDKEHU METaJIoB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[IlemounHbIe METaIBI: ITOJIOKEHHUE

B [lepronyeckoil cucreMe XuMHUYECKUX
anemeHToB /.M. MenneneeBa, ctpoeHue
MX aTOMOB, HaAXOXKJICHUE B MPUPOJIE.
dOu3NUEeCcKNe U XUMHYECKHE CBOMCTBA
(Ha mpumepe HaTpusl U Kaus). OKCHIBI
Y TUJPOKCHUABI HATPUS U KaJIUsl.
[IprMeHeHue METOYHBIX METAVIOB U UX
COE€IMHEHU.

[[lemouHO3EMENBbHBIE METAJIJIbl MArHUN U
KaJbLMH: MOJIO)KEeHUE B [leprnoanueckoi
CHCTEME XMMHUYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpPOCHUE X aTOMOB,
HaXO0XJICHUE B npupojie. Pu3ndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxkHelme coefMHEHUS
KaJIbIUs (OKCH, TUAPOKCHUI, COJIN).
JKEcTKoCTh BOJIBI M CITOCOORI €€
YCTpAHEHHS.

ANOMUHUN: TIOJIOKESHUE

B [lepuoanueckoil cuCTEME XUMHUYECKHUX

OOBSACHITH 00IIME 3aKOHOMEPHOCTHU

B HM3MCHECHUH CBOMCTB 3JICMECHTOB-
METaJIJIOB M X COSAMHEHUN B TPYIINax

C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJIJIOB ¥ UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIeH), CITOCOOBI UX
MOJTYYEHUs, MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIC U )KU3HU YEIOBEKA.
YcranaBnuBaTh NPUIUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — MPUMEHECHUE —
Ha IIpUMepax U3y4acMbIX BEIICCTB.
Pacno3naBaTth ¢ MOMOIIBIO KQUEeCTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIblUs, aJlOMUHUS, IuHKa, xkene3a (1)
u xxenesa (1), meqm (I1).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB ¥l THIPOKCHIOB ATFOMUHHS 1
LIMHKA.
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anemeHTOB /.M. MeHneneesa, ctpoeHne
aToMa, HaXxOXXJICHUE B IPUPO/IE.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHU/JIa U TUAPOKCHUIA ATFOMUHHUSL.
Keneso: nonoxxenue B [lepuonuueckoit
CHCTEME XUMHYECKHX DJIECMEHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxO0XJICHHE B Ipupojie. Pusndeckue u
XUMHUYECKHE CBOMCTBA kele3a. OKCHIBbI,
ruapokcu bl U cou skenesa (1) u sxenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOU (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
OxpaniuBaHue MjaMeHU HOHAMU HaTpus,
KaJIMS U KaJablus (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBannue CBOMCTB AKECTKOUW BOJIBI.
[Iporiecc ropeHus xeje3a B KUCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:

[IpoBeneHre KauyeCTBEHHBIX PEAKITUN
Ha MOHBI (MarHus, KaJbIus, aJIFIOMUHUS,

IInaHupoBaTH U OCYILECTBIIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JienaTh BHIBOJBI MO pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnepnoBatb mpaBuiiaM 6€30MacHoM
paboThl B TabopaTtopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbIl U 000PY/I0BaHUS.

[Tpou3BOIUTH BBIYMCIICHUS

10 XUMHUYECKUM YPABHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [Iape WJIMU TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE MUCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopManuio U3 yueOHHUKa U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN OHATHIHBIN
anmnapar Kypca XUMUHU
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1uHKa, xenesa (II) u xxenesa (I11), menu
(I1), onrcanue MPU3HAKOB UX
MPOTEKAHMUS.

Hccnenosanrie aMm(poTepHbIX CBONCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCHUAA
IIMHKA.

lIpaxmuueckue pabomul:

Ne 6. XKEcTKOoCTh BOABI 1 METOJIEI €€
YCTpaHEHMUS.

Ne 7. Pemienue skcriepuMeHTaIbHbIX
3a/1a4 1o TeMe «BakHeuire MeTamibl U
WX COCJTUHCHUS».

Buiuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
WUJIU COJICPIKUT MPUMECH;

MacCOBOM J0JIM BBIXO/1a MPOAYKTa
peaxkiuu

Uroro no pazgeny 20

Pa3znen 4. Xumus U oKpy:Kawuias cpeaa

4.1 | Xumusa u 3
OKpY’KaroIas cpea

BemecTBa n MaTepralibl B HOBCETHEBHOU
’KM3HM uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYCCKUX
peaknuii B ObITy. [lepBast momotp npu
XUMHUYECKHUX 0KOTaxX U OTPABJICHUSIX.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl (mpeaeabHas T0MyCTUMast

XapakTepu3oBaTh POJib XUMUHU

B Pa3JIMYHBIX cPepax AesITENbHOCTH
JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepualbl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOTI'0 YEJIOBEKA.

OOBSCHATH YCIOBUSL 0€30MaCHOTO
MCII0JIb30BAHMS BEIIECTB U XUMUYECKUX

50




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

KOHIICHTpaIus Beuiects. Poib xumuun

B PEIIEHUH SKOJOTUYECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yudenne o6pa3iioB MaTepuaion
(cTexJ10, CIUIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepHabl)

peakuuii B ObITY.

AHanu3MpoBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IPOMBIIIEHHOCTH, CEITLCKOT0 X0341CTBa,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpebl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKUX 0KOTaxX U OTPABIICHUSAX.
[TpuHuMaTh yyacTue B 00CYXACHUU
npo0ieM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO IO ITpodsieMe n
npearaTh BO3MOXKHBIE ITyTH €€
peleHus

Hroro no paznmeny: 3
PezepBHOE Bpems 3
OBILEE UMCJIO YACOB 68

I10 TTPOI'PAMME

51



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	8 КЛАСС
	Первоначальные химические понятия
	Важнейшие представители неорганических веществ
	Периодический закон и Периодическая система химических элементов Д.И. Менделеева. Строение атомов. Химическая связь. Окислительно- восстановительные реакции
	9 КЛАСС
	Неметаллы и их соединения
	Металлы и их соединения
	Химия и окружающая среда
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	8 КЛАСС
	9 КЛАСС


