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PaGouas mporpamma mo ydeOHOMY mpeaMery «Xumus» (0a30BbIH ypOBEHb) (TpeAMeETHAs
obnactb  «EcTecTBeHHO-Hay4YHblEe MPEAMETbI»)  BKIIOYAET MOSICHUTEIBHYIO 3alIUCKY, COICpIKaHHe
oOy4eHus1, IUIaHUPYEMbI€ PE3yIbTaThl OCBOCHHUS POTPAMMBI 10 XUMUH, TEMAaTHYECKOE TUIAHUPOBAHUE.

[losicHurenbHast  3amucka  OTpakaeT oOmiMe Lead W 3aJauyd  W3Y4eHUs  XUMUH,
XapaKTEPUCTUKY IICUXOJOTMYECKUX MPEANOCHUIOK K €€ H3ydeHUI0 OOyJarolMMHCs, MECTO B
CIPYKType Y4eOHOro IUIaHa, a TaKkKe MOAXOAbl K OTOOpY COAEpXkaHus, K ONPEAEICHUIO
IJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxxanue  00ydeHHs packpbIBaeT CoJep)KaTeIbHBIC JIVHUH, KOTOpbIE
MpeUIaraloTcst Ui 00s3aTeNbHOTO HM3y4eHHs B KaKJIOM Kilacce Ha ypOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs.

[Inanupyemble pe3ynbTaThl OCBOEHHMSI MPOTpaMMbl [0 XMMHHM BKJIKOYAIOT JUYHOCTHBIE,
METalpeIMETHbIE pE3yIbTaThl 3a BeChb IIEpUOJ OOydeHHMs Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHMs, a TaKKe MPEJIMETHbIE OCTKEHHs 00ydarollerocs 3a KakJplid 1oy 00ydeHusl.

MOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O XMMHH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTaBJIeHAa HA OCHOBE
TpeOoBaHMI K pe3ylbTaTaM OCBOEHHsS OCHOBHOW 0Opa3oBaTeiIbHON MPOTPaMMBI  OCHOBHOTO
obmero oOpazoBanus, mpenacraBieHHbIXx B PI'OC OOO, a Takke Ha OCHOBe (heaepanbHOI
pabouell mporpamMmbl BOCIUTAaHUS W C Y4ETOM KOHLIENLMU TMPENOAaBaHUs Y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit deneparuu.

[Iporpamma mo xumum Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu oOydeHus, BOCTIUTAHUS

" pa3BUTHS o0yJaronmxcs cpeacTBaMu y4e0HOTO npeaMera,
yCTaHaBIIMBaeT  00s3aTeIbHOE NpeMETHOE  COJICpXKAHHE, npeaycMaTpruBaeT
pacrpeiesieHre ero 1o KJiaccaM ¥ CTPYKTYPHUPOBAHHE IO pa3zesiaM U TeMaM MPOrpaMMBbl IO  XUMHUH,
onpeneisieT KOJMYECTBEHHbIE U KAadeCTBEHHBIE XapaKTEPUCTHKU COJEPKAHUS, PEKOMEHIyeMYIO
MOCJIEZIOBATENIbHOCTh  M3YUEHHMS] XUMUU C  y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKKM y4eOHOTo Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydJaromuxcsi, OMpeaessieT
BO3MOXKHOCTH  MpeAMeTa JJisi peaju3alud TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbLHOM MPOrpaMMbl Ha yPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a Takke TpeOOBaHUI
K pe3yipTaTaM OOydeHMs] XMMUU Ha YPOBHE IeJiell M3ydeHHUs MpeaMeTa M OCHOBHBIX BHJIOB yueOHO-
MMO3HABATEIBHOMN JIEATEILHOCTH 00YUJaIoLIerocs Mo OCBOCHUIO YUeOHOIO COAEPIKaHUS.

3HaHWE  XUMUHU CILYXKHUT OCHOBO st popMupOBaHUS MHPOBO33pEHUS
oOy4aromierocsi, €ro MpeJCTaBICHUH O MaTepUalIbHOM EJMHCTBE MHUPA, BAXHYIO pOJIb UIPAIOT
dbopmMupyemble XUMHUEH MPEICTaBICHHUS O B3aUMOIIPEBPAIICHUAX OSHEPrud U 00  HBOJIOLUU
BEUIECTB B MPHUPOJAE, O MYTAX pelleHus riI00albHBIX MPOOJIeM YCTOMYMBOIO  pa3BUTHUSA
YeJlOBEUYeCTBA — CBHIPbEBOM, HHEPreTHUECKOM, MHILNEBOM U KOJOTHUECKON 0e30acHOCTH, MPodiieM
3/IpaBOOXpaHEHUSI.

N3ydyenne xumuu:

CrocoOCTBYeT peanu3allid BO3MOXHOCTEW sl caMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYpHI
JUYHOCTH, €€ o011ei u QyHKIMOHAIbHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHE MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB UX  CaMOCTOSITEeIbHOU y4eOHOU JESITeIbHOCTH,
OKCIEPUMEHTAIBHBIX U HUCCIIEA0BATEIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HH, TaK U B PO (HECCHOHAIBLHOM NesITeNbHOCTH,

3HAKOMMT CO CIeM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI [IEJIOCTHOTO B3IAga Ha
€IMHCTBO  TPHUPOABI M  4YeNOBEeKa, SBISETCS  OTBETCTBEHHBIM  3TaroM B (HOPMUPOBAHUU
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH 00yJaroIuxcs;

croco0cTByeT (pOPMHUPOBAHUIO [IEHHOCTHOTO OTHOILIEHHSI K €CTECTBEHHO-HAYYHBIM 3HaHMSM, K
IIPUPOE, K YEIOBEKY, BHOCUT CBOW BKJIQJ B 3KOJOTHUECKOe 00pa3oBaHUE 00YydJaromnXCs.

JlanHple HampaBieHHs B OOy4€HHHM XUMHUHU OOECHEUYMBAIOTCA CHEIH(UKON COJepKAHUS
y4eOHOTO MpeIMeTa, KOTOPBIH SABJIAETCS MEeJarorndecky aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOM HAYKH
XUMHH Ha OTIPEJIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOro oOmero oOpa3oBaHUsI OPUEHTHPOBAH HA OCBOEHUE



OOyJalOIMMHCS CUCTEMbl IEPBOHAYAIBHBIX TIOHSATHA XHMHUH, OCHOB HEOPraHMYECKOM XUMHU H
HEKOTOPbIX OTJEJIbHBIX 3HAYMMBIX MOHATUNA OpPraHU4EeCKON XUMHUHU.

CtpyKkTypa cojaepXaHHs TPOrpaMMbl 10 XUMHH CQOPMHUpOBAHA Ha OCHOBE CHUCTEMHOTO
noaxoja k €€ n3ydenuro. ConepkaHue CKIIabIBa€TCs U3 CUCTEMBI IOHATUN O XMMHYECKOM 3JIEMEHTE U
BEUIECTBE U CHCTEMbl MOHATHM O XuMHuecKkod peakuuu. O0e 3TH  CUCTEMBI  CTPYKTYPHO
OpPraHHW30BaHbl IO TPUHUUIY IIOCJIEJOBATEIbHOIO Pa3BUTHUS 3HAHMNM HAa OCHOBE TEOPETHUECKUX
MIPEJICTaBJICHUN Pa3HOIO YPOBHSI:

aTOMHOMOJIEKYJISIPHOIO y4€HHUsl KaK OCHOBBI BCEro €CTeCTBO3HaHMUs; llepmoauueckoro 3akoHa
J.1. MenneneeBa Kak OCHOBHOTO 3aKOHA XMUMHH; YUCHHS O CTPOCHUM aTOMa U XMMUYECKOH CBS3H;

MIPE/ICTAaBICHUNA 00 3JIEKTPOJUTUYECKOW AMCCOLMAlMM BEIIECTB B pacTBOpax. TeopeTHdeckue
3HAHMSI PACCMATPUBAIOTCSI HA OCHOBE SMIIUPUYECKU MOJTYIEHHBIX U

OCMBICTICHHBIX (DaKTOB, pPa3BHBAIOTCA MOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy,
BBINIOJHAS (DYHKIMM OOBACHEHUS U TPOTHO3UPOBAHMSI CBOWCTB, CTPOEHHUS U BO3MOYKHOCTEH
MPaKTUYECKOTO IPUMEHEHNUS U TIOJIYyYEeHUS U3y4aeMbIX BEIECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHUHU CHOCOOCTBYeT (OPMHUpPOBAHMIO TMPEACTABICHUS O
XUMUYECKOM COCTABILIIOIIEH HAy4yHOM KapTHMHBI MHpPAa B JIOTUKE €€ CHUCTEMHOM INPUPOABI,
LIEHHOCTHOTO OTHOILIEHHS K HaydHOMY 3HaHMIO M METOJaM IO3HaHWs B Hayke. M3ydueHue Xumuu
MIPOUCXOUT C PUBJICUEHUEM 3HAHUM U3 paHee N3Y4EHHBIX ydeOHBIX peaMeToB: «OKpYKatoLIUi MUP»,
«buonorus. 5-7 xnaccel» n «@u3nKa. 7 KIaccs.

[Ipy w3ydeHMM XUMHUM NPOUCXOAUT (OPMUPOBAHUE 3HAHWNW OCHOB XMMHMUYECKOM HAyKH Kak
o0acTi COBPEMEHHOTO €CTECTBO3HAHMSI, NPAKTUYECKOW JEATENbHOCTH YeJOBEKa M KaK OJIHOTO
U3 KOMIIOHEHTOB MHpPOBOM KYIbTYphl. 3ajaya y4eOHOIo MpeAMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMBbl XHMHUYECKHX 3HAaHMM — BaKHEHIIMX (AKTOB, TOHATHI, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUHM, JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHUN
K HaydyHbIM METOAAM IIO3HAHWS IPU  M3Y4EHHH  BEIIECTB M  XMMMYECKHX  peakuud, B
(OpMHMPOBAHUM U PA3BUTUHU IO3HABATENIbHBIX YMEHHUH M UX NMPUMEHEHUH B y4eOHO-IIO3HABaTEIbHOM
U y4eOHO-MCCIIEOBATENbCKOMN JESTEIILHOCTH, OCBOEHUU npaBuil  0€30MacHOro
oOpallleHus C BEIIECTBAaMH B ITOBCEHEBHOM KU3HMU.

IIpn wu3ydeHUM XMMHHM Ha YPOBHE OCHOBHOIO oOOmIEro 00pa3oBaHUs Ba)XXHOE 3HAUYEHUE
puoOpeNn Takue 1eNd, Kak:

¢dbopmupoBaHue UHTEIUIEKTYaIbHO pa3BUTON JIUYHOCTH, rOTOBOM K
CaMOOOpa30BaHUIO,  COTPYJHHMYECTBY,  CAMOCTOSITEIIbHOMY  IPUHATHIO  pELICHUH, CHOCOOHOM
alaTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHAM JKU3HU;

HalpaBIEHHOCTh ~ OOy4eHUs  HA  CUCTeMaTHuyeckoe  npuoOiieHue  oOydarolmuxcs K
CaMOCTOSITEJIbHOM IO3HABATEILHON JESITEIbHOCTH, HAy4YHbIM METOAaM [O3HaHUA, (GOPMUPYIOLIUM
MOTHBALMIO M pa3BUTHE CIIOCOOHOCTEN K XMMHUU;

o0ecriedeHne  YCIOBHMH,  CHOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOY4JalOIIMMUCSA  OIbITA
pa3sHOOOpa3HOM JesTENbHOCTH, IIO3HAHUS U CaMOIO3HAHMs, KIIOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UMEIOLIUX YHUBEPCATIbHOE 3HAUCHNE ISl PA3JIMUHBIX BUJIOB J€STEIbHOCTH;

¢dopmupoBaHue oOmmel (HyHKIMOHAIBHON M €CTECTBEHHO-HAYdHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATh M OLICHUBATh SIBJICHUS OKPYKAIOLIEr0 MHUpA, HCHOJIb3Yys 3HAHUA U OIBIT,
[IOJIyYeHHbIE TPU H3Y4EHUU XUMUHU, NPUMEHATh UX IPU PELICHUU MPOoOJIeM B IOBCEIHEBHOM KU3HU
U TPYOBOM JIEATENBHOCTH;

¢dopmupoBaHHE y OOYJAIOUIMXCS TYMAaHUCTHUECKUX OTHOIIEHHUH, TOHUMAaHUS LIEHHOCTH
XMUMUYECKUX 3HaHMH s BBIPAOOTKM  SKOJIOTHYECKH  I1eJIecO00pa3HOro MOBEJICHHs B OBITY U
TPYIOBOH JIEATENBHOCTH B LIENAX COXPAHEHMSI CBOETO 30POBbs U OKPYXKAIOLIEH MPUPOIHON CPEIbl;

pasBUTHE  MOTHBaLUU K  00ydeHuro, CrocoOHOCTEMH K  CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUIO Ha OCHOBE YCBOEHHs OOIEYETOBEUECKUX LEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY
BBIOOPY pO(UIIS U HANIPABIEHHOCTH JAaJbHEUIIEro 00ydeHHU .

OO01mee 4yuClIO 4YacoB, PEKOMEHIOBAaHHBIX s W3ydeHHWs xumuu, — 136 yacos: B 8 kiacce —
68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

Jlis KakJoro Kiacca NPEAyCMOTPEHO pe3epBHOE YydeOHOEe BpeMs, KOTOpO€ MOXKET ObITh
WCIOJb30BAaHO YYAaCTHHKaMU OOpa3oBaTeIbHOrO IMpolecca B LeNiX (OPMHUPOBAHUS BapHaTUBHOM



COCTABIISIIOIICH  COAEp)KAaHUS KOHKpEeTHOM paboueit mporpammel. Ilpm  sTom  oOs3arenbHas

(MHBapUaHTHAas) 4acTb  COACPKAHUSA npeaMera, YCTaHOBJICHHAs
MPUMEpHOH paboyeil mporpamMMmoil, U BpeMsi, OTBOAMMOE Ha €€ M3y4eHHUE, JOJDKHBI OBITh COXPAaHEHBI
IIOJIHOCTBIO.

COJEPXAHUE OBYYEHUA

8 KJIACC
IlepBoHaYa/IbHBIE XUMHYECKHE MOHATHUS

[Ipenmer xumun. Ponp XumMuM B KU3HU 4YeloBeka. XUMHUS B CUCTEME HayK. Tejla U BEIIECTBA.
®dusnyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cOCTOsiHUE BeulecTB. [loHATHE 0 MeToAax TMO3HAHUS B
xumun. Yucteie BemectBa U cMmecH. CrocoObl pa3/iesieHUusi CMECEH.

ATOMBI ¥ MOJIEKY/Ibl. XUMUYECKUE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX AJIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yICHHE.

Xumuueckass ¢Gopmyna. BalleHTHOCT, aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraa BemecTB. OTHocuTenpHas aromHas Macca. OTHOcHUTENbHAas MOJIEKYISIpHAs macca.
MaccoBast 10JI1 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHMM.

KomnuectBo BemectBa. Moiib. MonsipHas macca. B3auMocBsi3p KOJIMYECTBA, MacChl U 4ucia
CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacd€rel 1o ¢opMylTaM XUMHYECKUX COSAMHEHUH.

dusznvecKkue U XUMUIECKUE SIBJICHHS. XUMHYECKasi peakius U e€ Mpu3HaKu. 3aKOH COXpaHEHUS
Maccel BellecTB. XuUMHYeckue ypaBHeHus. Kriaccupukanus XUMHUECKMX peakuuid (COeAMHEHUs,
pa3NoKeHMs, 3aMeIeHus, 0OMEHa).

Xumuueckuti sxkcnepumenm:

3HAKOMCTBO C XHMHYECKOW IIOCYIOH, TMpaBHJIaMH pabOThl B JIA0OpAaTOpUU U MPUEMAMH
oOpamenusi ¢ J7a0OpaTOpHBIM  OOOpYIOBaHWEM, M3yde€HHE U ONHCaHWe (U3HYECKUX CBOWCTB
00pa3loB HEOPraHWYECKHX BEIIECTB, HaOMIOAeHHE (Qu3NYecKux (IUIaBJICHUE BOCKA, TasHUE JIbJa,
pacTHpaHHe caxapa B CTYIKE, KUTICHHE ¥ KOHICHCAIIUSI BOJIBI) u XAMHYECKUX (ropenue

CBCYH, MPOKAIMBAHUE MEIHOW MPOBOJOKH, B3aUMOJICUCTBUE MeJa C
KHCJIOTOM) SIBJICHWUH, HAONIOACHHE W ONWCAaHWUE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKHX PEaKIHit
(pa3noxeHne caxapa, B3aMMOJICWCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM Oapus, pas3ioKeHUE
rugpokcuna Meau (1) mpm  HarpeBanum, B3auMojelcTBUE keje3a ¢ pactBopoM coiu meau (1),
M3Y4ECHHE CIIOCOOOB paszieficHusi cMeceli (¢ MOMOIIBI0 MarHuTa, (QUIBTpOBaHUE, BBHITAPUBAHUE,
TUCTUIUIALNS, XpoMaTtorpadusi), MpoBEIeHNE OYMCTKH IOBApPEHHOW COJIM, HAOJIOJCHUE W OIHMCAHHE
pe3yabTaTOB MPOBEJACHUSI ONbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS  MacChl, CO3JaHue
MoJesIel MOJIEKY (IIapOCTEPIKHEBBIX).

Baxneiinue npeacraBuTe/ I HEOPraHMYECKUX BeleCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciaopona — sineMeHT u npocToe BeecTBo. Haxoxnenue
KHCJIOpOJa B mpupoje, (pu3Myeckue W XUMHUYECKHE CBOHCTBa (peakuuu TopeHws).  OKCHBL.
[Ipumenenue kucnopoaa. CrnocoObl TOTYy4eHHUS KHUCIOPOJA B JTAOOPATOPUU U MPOMBIIIJICHHOCTH.
KpyroBopor kuciopoga B mpupone. O30H — amioTponHas MoAU(UKALNs KUCIOPOa.

TemmoBoit  3ddekT XUMHUYECKOW  peakiuu, TEPMOXUMHUYECKHE  ypaBHEHUS, OK30-U
SHIAOTEPMUYECKHE peakuuu. TOIUIMBO: yroJb M METaH. J3arps3HEHHE BO3/JyXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — sneMmeHT u mpoctoe BemlecTBO. HaxokIeHue Bojoponaa B mpupoie, pusnueckue
U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObl monydeHus. Kucnotsl u conu.

MosnsipHblit 00bEM Ta30B. Pacy€Thl o XMMUYECKUM YPaBHEHUSM.

Odusnueckue cBoiictBa BoAbl. Boxa kak pactBoputrens. PactBopel. HacellieHHblEe U
HEHACBIIIEHHbIE PACTBOPBI. PacTBOpHMOCThH BellecTB B Boje. MaccoBasi J10Jis1 BEIeCTBa B PAaCcTBOPE.
Xumnueckue cBoiicTBa Bonbl. OcHoBaHuA. Poib pacTBOpoB B MNpUPOAE U BIKU3HU YEJIOBEKa.
Kpyrosopot Bob!l B ipupojie. 3arpsi3sHeHUE TPUPOAHbIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxarms HEOPraHnYEeCKUX COCIMHCHUM. OxcHapl. Knaccuduxarms
OKCHJIOB: coyieoOpasymoimire (OCHOBHBIE, KHUCIOTHBIE, aMQOTEepHbIE) H  HecoJeoOpasyroiue.
Homenknarypa okxcugoB. ®@u3nyeckue M XMMUYECKHE CBOMCTBA OKCHAOB. [lonmydueHne OKCHAOB.

OcHoBanusa. Knaccudukanust oOcHOBaHW: IIENOYM W HEPACTBOPUMBIE  OCHOBAHUAL



Homenxiarypa ocHoBaHmii. @usznueckue W XHMHMYECKHE CBOMCTBA OCHOBaHWMU. l[lomyuenue
OCHOBAaHMM.

Kucnorel. Knaccudpukanuss xucnor. Homenkxmarypa xkucinor. Pusmdeckue U XUMUYECKHE
cBoicTBa KUCIOT. Pan akruBHocTH MetaiuioB H.H. bekerosa. Ilomydenue Kucior.

Comu. Homenknarypa coneil. ®dusnueckue M XUMHUYECKME CBoMcTBa couieil. [lonydyenue
COJIEH.

I'enernueckas cBsi3b MEXIY KJIaCCaMU HEOPraHUYECKUX COEIMHEHUM.

Xumuueckuti skcnepumenm:

KaueCTBEHHOE OIPE/ENICHUEe COJEp)KaHUS KHUCIOpoJa B BO3AYyXe, IOJIyde€HUE, COOHMpaHue,
pacro3HaBaHKe U U3y4eHUE CBOMCTB KHCIOPOa, HAOII0IeHUE B3aUMOICHCTBUS BEIIECTB C KHCIOPOIOM
U YCIIOBUSl BOSHUKHOBEHHUSI U MPEKpaIlleHNs ropeHus (Ioxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCUJIOB U
ONMCAHWE MX CBOWCTB, IOJIyY€HHE, COOMpaHue, paclo3HABAHME U H3Y4YE€HUE CBOMCTB BOJAOPOJA
(ropenue), B3ammojencTBue Bojgopoma ¢ okcumomM Menu  (II)  (Bo3MOXXKHO — uCIOJIb30BaHUE
BHJIEOMAaTEpHUasoB), HAOIIOIeHHE 00PA3II0B BEIIECTB KOJMUECTBOM | MOJIb, MCCIIEIOBAaHUE 0COOCHHOCTEN
pacTBOpPEHHUsI BELIECTB C Pa3IMYHOM PACTBOPUMOCTBIO, NMPUTOTOBIIEHHE PACTBOPOB C OMpENEIEHHON
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA, B3AMMOICHCTBHE BOJIBI C METAJUIaMU (HATPUEM U KaJIbIIUEM )
(BO3MOKHO HCIIOJIb30BaHHE BHJIEOMATEPUANIOB), UCCIIEIOBAHUE OOPA3I[0B HEOPraHMYECKHUX BEIIECTB
pa3IMyYHbIX KJIaccOB, HAONIOEHNE U3MEHEHUS! OKPAaCKH MHJIUMKATOPOB B paCTBOpPaxX KUCJIOT U IIeJoueH,
n3ydeHue B3aumojeiicTBus okcuaa meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METaJlJIaMH,
peaxkiuii HelTpanu3aluy, HoJydeHHe HEPaCTBOPUMbIX OCHOBAHU, BBITECHEHHE OJTHOTO METaJljIa IPYTUM
13 pacTBOpPA COJIH, PElIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «BaxkHei1re Kiacchl HeOpraHuuecKux
COETMHEHUI.

Ilepuoguyecknii 3akon u Ilepmonmueckas cucrema xuMu4yeckux 3Ijaementos [[.HU.
Menneneea. CtrpoeHue aroMoOB. XHMMHUYeCKass CBA3b. (OKHCIMTEILHO-BOCCTAHOBUTEIbHbIC
peakumnu

[lepBpie MONBITKM KIacCU(UKALMM XUMHUYECKHX 3JieMeHTOB. [loHATHEe O Tpymmax CXOJIHBIX
AJIEMEHTOB (ILLENIOYHbIE M UIEJIOYHO3EMEJIbHbIE METaJUIbl, TajJoreHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepunoanueckas cucrema xumudeckux snemeHToB [. . Menneneena.
KopoTkonepuoanas u nmuaHOoniepuoaHas popmsl [lepuoandeckoit CHCTEMbI XUMUYECKHUX AIeMEHTOB /.
N. Menpeneea. Ilepuonpl u rpynnel. @U3nyeckuil CMBICH MOPSAKOBOrO HOMEpPA, HOMEPOB MEPUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX saep. M3orombl. DieKTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
00010uek aToMOB mepBbIX 20 xumudeckux amemeHToB [lepuoamueckoit cucremsl J[. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOro »3JeMeHTa mo ero nonoxeHuto B [lepmoanueckoin cucreme /1.
. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paguyca aTOMOB XHMHUYECKHX D3JEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3nauenue llepuoanueckoro 3akoHa u Ilepuonnyeckod CUCTEMBbl XMMUYECKUX 3JIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. [. . MenzaeneeB — yu€Hblil U TpakIaHMH.

Xumuyeckasi cBs3b. KoBaneHTHas (MOJiApHAsl M HEMOJSPHAs) CBsI3b. DJIEKTPOOTPUIATEILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. lIponecchl okucieHus u
BOCCTAaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuyeckuti sKcnepumenm:

u3ydeHue oOpa3IloB BEIIECTB METAUIOB U HEMETaJUIOB, B3aWMOJECHCTBUE THAPOKCUIA
LIMHKAa C PAcTBOpaMHM KHUCJIOT W LIEJOYEl, MPOBEACHUE OMNbITOB, MJUTFOCTPUPYIOIINX HTPUMEPHI
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpeHHe, peakluy Pa3ioKeHUs, COSTUHEHHS).

MexnpeamMeTHbie CBA3U

Peamuzammss ~ MeXnpeaMeTHbIX  CBA3€M  Npu  U3YydEHMM  XUMHM B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX e€CTECTBEHHOHAYYHBIX MOHITHHA, TaK U TMOHSITUH,
SIBJISIFOIUXCSI CUCTEMHBIMHM JIJI1  OT/AENBHBIX MPEAMETOB €CTECTBEHHO-HAaYYHOTO IIUKIIA.

OOmue ecTecTBEHHOHAyJYHbIE TMOHSTHS: HAYydHBIM (aKT, TUIOTE3a, TEOpHWs, 3aKOH, aHaJM3,



CUHTE3, KJaccuukanys, IIEPUOIUYHOCTb, HaOJII0JICHHE, DKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, MOJIEINb, SIBIICHHE.

®usuka: Marepus, aroM, OJEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKJIWJ, H3O0TOIIBI,
paiMOaKTUBHOCTb, MOJIEKYNa, JJEKTPUYECKMI  3apsi, BEIIECTBO, TEJNO, OObEM, BEITECHEHHE
OJIHOT'O METaJUIa IPYTMM M3 PacTBOPA COJIM, PELIEHUE DKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmue
KJIACChI HEOPTAaHUYECKUX COCIUHEHUI».

9 KJIACC

BemecTBo M XMMHUYECKas peaKkuus

Ilepnoanueckuit 3akoH. Ilepmoanueckas cucrema xumudeckux vieMeHToB [[. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBONCTB XHMHUYECKHUX JJIEMEHTOB IMEPBBIX TPEX
MEePUOJOB, Kalus, KaJbllUsd M WX COCJUHEHWH B COOTBETCTBUM C TIOJOKEHHEM OJJIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

Crtpoenue BemecTBa: BUAbI XUMHYECKOU CBSI3U. THIBI KPUCTATUYECKUX PEHIETOK, 3aBUCHMOCTD
CBOWCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKONU PEIIETKU U BUIA XUMUYECKOW CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XMUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3MYHbIM  KJIacCaM HEOPTraHUYeCKHX COCJIMHEHWH, TeHEeTHYeCKas CBS3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanus XaMHUECKHX peakiuil 10 pa3IuvYHbIM MpU3HaKaM (10 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, Mo W3MEHEHHIO CTETICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB, MO0 OOpaTUMOCTH, O YYaCTHUIO KaTaJu3aTopa). DK30- U IHIAOTEPMHUYECKHE
peaKIfy, TePMOXUMHUIECCKHUE YPAaBHECHHUS.

[TonsaTue o ckopocTr XuMHU4YecKon peakiuu. [loasTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peaknusax. [loHSATHE O TOMOTEHHBIX W TETEPOTeHHBIX peakiusx. [lonstue o karamuse. [lonsTHe o
XUMHUYECKOM paBHOBECHUHU. DaKTOPbI, BIUAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU M TIOJIOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKIUU, AMEKTPOHHBIH  0OajaHC  OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHOUM peakiuu. COCTaBIECHUE YPAaBHEHUM OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM C
WCIIOJIb30BAHUEM METO/Ia JJIEKTPOHHOTO OaiaHca.

Teopust ANEKTPOJUTHYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEINEKTPOJIUThI. KaTHOHBI, aHMOHBI.
MexaHu3M MCCOLMAIMU BEUIECTB C Pa3IMYHBIMU BUJIAMH XUMHUUYECKON CBsA3U. CTENeHb AUCCOLMAIIMU.
CuiibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peaknun woHHOrOo OOMEHa. YCIIOBHS NPOTEKaHUS PEAKIMid HOHHOTO OOMEHa, IIOJHBIC U
COKpallléHHbIE HMOHHBIC ypaBHEHHS peakuuil. CBOWCTBA KHUCIOT, OCHOBaHWM W COJIEH B CBETE
MPEACTABICHUN 00 AJICKTPOJUTHYECKON mucconuanui. KaduecTBeHHbIe peakiuu Ha HMOHBL [loHsATHE O
TUJIPOJIU3E COJICH.

Xumuueckuti s3xkcnepumenm:

O3HAKOMJIEHHE C MOJICISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB — METAIJIOB U
HeMeTa/uIoB (TpaduTa M amMasa), CJIOKHBIX BEIIECTB (XJIOPHIAa HATPHS), UCCICIOBAHUE 3aBHCHUMOCTH
CKOPOCTH  XHMHYECKOM pEaKIuu OT BO3JACHCTBHUS  pPAa3IMYHBIX  (PAaKTOPOB, HCCIICIOBAHUE
3JIEKTPOINPOBOIHOCTA PACTBOPOB BELIECTB, Mpoliecca AUCCOIMALMM KHUCJIOT, IIeJo4Ye u cosei
(BO3MOKHO HCIIOJB30BaHHE BHUJIECO MATEPUANIOB), MPOBEACHUE OIMbBITOB, WIUTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs peakiuii HOHHOro oOMeHa (0Opa3oBaHME OcajKa, BBIJEICHUE Ta3a, 00pa3oBaHHE BOJbI),
OTBITOB, MJUTFOCTPUPYIOMINX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeAKUii (TOpeHne, peakiuu
pa3ioXKeHusl, COCNAWHEHHs), PACclO3HABaHME HEOPraHWYECKHX BEIIECTB C TMOMOIIBI0 KAaYECTBEHHBIX
peaKklMil Ha MOHBI, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 UX cOeIMHEHUS

OOmiast xapakTepucTuka ramoreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapakKTepHbIE CTENEHHU
okucienus. CTpoeHne u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJloreHOB. XUMUYECKUE CBOICTBA
Ha IMpUMepe XJIopa (B3auMoIeHCTBHE C METalIaMH, HEMETAIIaMH, 1elo49amMHu ). XaopoBoaopoa. ComsHast
KHCIIOTa, XUMHUYECKHUE CBOWCTBA, MOJy4YeHUE, MpuMeHeHue. JleficTBUe xJiopa W XJIOPOBOJOpoAa Ha
OpraHu3M uejoBeka. BaxkHeillne xJIOpUIbl U UX HAXOKICHHUE B IPUPOJIE.



OOmas xapakrepuctuka 1eMeHToB VIA-rpymiel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerieHu okucieHus. CTpoeHue M (U3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA M CEpHI.
AnnoTpornHble  MOAM(HKAIUK KUCIOpoJa M cepbl. XHUMHUYECKHe CBOHCTBa cepbl. CepoBOIOpO,
CTpoeHue, GU3NIECKUE U XUMUIECKUe CBOMCTBA. OKCHUIIBI CEPhI KaK MPEICTABUTENHN KUCIOTHBIX OKCHIOB.
CepHas kuciora, pU3HUECKHE ¥ XUMHUUECKUE CBOWCTBA (0OIIME KaK MPEACTaBUTENS KJlacca KUCIOT U
cneunpuyeckre). XUMUYECKUE PEaKIMH, JIeKAIMe B OCHOBE MPOMBIIUICEHHOTO crnoco0a MOoJy4eHus
cepHol kucioThl. [Ipumenenue cepHoil kucaoTbl. ConM CEpHON KHUCIOTHI, KAUECTBEHHAs] peakuus Ha
cynbdar-uon. HaxoxeHue cepsl U €€ COeIMHEHUI B IPHPOIe. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
Cpeabl COCTMHEHUSMHU Cepbl (KHCIOTHBIE JOXIW, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
IIpeI0TBPALLEHUS.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepPHBIC
CTETIEHH OKHUCIICHUS. A30T, PAaCHpOCTpaHEHHE B TPUPOJAC, (PHU3MUECKHE W XUMHUYECKHE CBOMCTBA.
KpyrosopoT azora B mpupoae. AMMHuak, ero (u3NYecKue M XHMHUYECKHE CBOMCTBA, MOJydE€HUE U
npuMeHenne. Conmn aMMOHHS, X (U3NYECKHE W XMMHYECKHE CBOWCTBa, MpUMeHeHue. KadecTBeHHas
peakiusi Ha MOHbl aMMOHMS. A30THasl KMCJIOTa, €€ MolydyeHue, (pusniyeckue U XMMHUECKUEe CBOWMCTBA
(oOmmme Kak TpeNCTaBUTENs Kiacca KHUCIOT W crnenududeckue). Vcmonp3oBaHue HUTPATOB M CoOJed
aMMOHMSI B KauyeCTBE MUHEPAJIBHBIX YAOOpPeHMH. XHMMHYECKOE 3arpsi3HEHUE OKpYXKalollel cpembl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE NOKIH, 3arpsA3HEHHE BO31yXa, MOYBBl U BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu dochopa, ¢uznueckne U xumudeckue cpoiictBa. Okcun gocdopa (V) u
dbocdhopHas kucioTa, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, mosrydeHue. Vcnonp3oBanue ¢gocdartoB B
Ka4eCcTBE MUHEPATLHBIX YI0OPSHHIA.

O6mras xapakTepuctruka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEepHBIC
CTETIeHU OKHUCIJICHUA. YTJepo, aJFIOTPOIIHbIE MOAM(UKALINU, PACTIPOCTPAHEHHE B IPUPO/IE, (hr3HuecKue
U XHUMHUYEeCKue cBoicTBa. Ajmcopomms. Kpyrosopor yrimepoma B mpupone. OKcuabl yriepoja, WX
¢busznyeckue M XMMHUYECKUE CBOICTBA, NEHCTBUE HA KHUBbIE OPraHU3MBbI, TOJYYEHHE U NPUMEHEHHE.
DKOJIOTHYECKHE TPOOJIeMBl, CBs3aHHBIE ¢ OKcuAoM yrieposa (IV), rumoresa riio6aibHOTO MOTETUICHHS
KJIUMaTa, MapHUKOBBIN 3G (dekT. YToabHas KUCIIOTa U €€ COJH, UX PU3NYECKUue U XUMUYECKIEe CBOWCTBA,
nosiyueHue U npuMmenenue. KauectBennas peakuus Ha kapOOHaT-uOHBI. Mcrnonb3oBaHnue kapOOHATOB B
ObITY, MEAUIIMHE, TPOMBILIJIEHHOCTH U CEIHCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COEAMHEHHUSX yriepona (MeTaH,
3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, INIMLIEPHH, YKCyCHast KucioTa). [IpupoiHbie HICTOYHUKH YTIIEBOJIOPOIOB
(yrosb, TpUPOIHBIA Ta3, HE(PTh), MPOIYKTHI HX IMepepaboTku (OEH3WH), UX POJb B OBITY U
npoMblIieHHOCTH. [loHsATHE 0 OHONIOrMYecKd BaXKHBIX BEIECTBAX: JKHUpaX, Oeikax, yrieBoJax — U ux
POJIK B )KM3HU YelloBeka. MaTepuaabHOE €JMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢usnyeckre ¥ XUMUYECKHE CBOWCTBA, MOJydeHHE U npuMeHeHue. CoeauHEeHUs
KpemHusi B mnpupoae. OOume mnpencrasieHus o6 oxcune kpemHus (IV) u kpemHHEBOW KucIoOTe.
CunukaThl, UX HUCIIOJIB30BAHHUE B OBITY, B MPOMBIILICHHOCTH. BaxkHeline cTpouTenbHble MaTepUabl:
KepaMuKa, CTeKJOo, ILIeMEHT, O0eToH, xene300eTtoH. I[Ipobmembl 0e30macHOrO  HCMOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckutl SKCnepumeHm:

U3y4YeHHe OO0pa3l[0B HEOPraHWYEeCKHUX BEIIEeCTB, CBOMCTB COJISTHOM KHUCIOTHI, MPOBEICHUE
KaueCTBEHHBIX pEaKIMi Ha XJIOPUA-UOHBI U HAONIOJIEHHWE MPHU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpaxaromue (QGU3NYECKHe W XHUMHYECKHE CBOMCTBAa TajJOreHOB M WX COCOUHEHHH (BO3MOXHO
WCIOJIb30BaHME BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C OOpaslamMu XJIOpPUAOB (TaJIOT€HUIOB),
O3HAKOMJIEHUE ¢ 00pa3laMu cepbl U €€ COeMHEHUSMH (BO3MOKHO HMCIIOJIB30BaHUE BUJIEOMATEPHAIIOB),
HaOoIeHNe Mmpollecca OOyrIMBaHUS caxapa MoJA JASHCTBHEM KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI,
M3Y4YEeHHE XUMUYECKIX CBOMCTB pa30aBI€HHON CEpHOM KUCTIOTHI, MPOBEACHNE KAYEeCTBEHHOM PeakIiuy Ha
cynbGhaT-uoH U HAONMIOJCHHE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBAMU
a30Ta, ochopa U UX COSAMHEHUH (BO3MOKHO HCIOIb30BAHNE BUIEOMATEPUANIOB), 00pa3IiaMy a30THBIX
u (ochopHbIX ynoOpeHMii, mosydeHue, coOupaHue, pacro3HaBaHUE M U3YyYEHHE CBOWCTB aMMMAKa,
MPOBEJICHUE KAYECTBEHHBIX pEakiuil Ha MOH aMMOHHS U (ocdaT-uOH W H3yYeHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEObI0 (BO3MOKHO
MCIOJIb30BaHME BUICOMATEPUANIOB), U3yYEHHE MOJIENeH KPUCTANIMYECKUX PEMIETOK anMasa, rpadura,



¢bynnepena, 03HaKOMIICHHE C IPOIIECCOM aCOPOIMU PACTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YITIEM U
YCTPOHCTBOM NPOTUBOTa3a, MOJy4YeHUE, COOMpaHKe, paclio3HaBaHUE M U3yYCHHE CBOWCTB YIJIEKHUCIIOTO
ra3a, IpoBe/IcHHE Ka4eCTBEHHBIX PEaKIuil Ha KapOOHAT M CHIIMKAT-UOHBI U W3yYCHHE MPU3HAKOB HUX
IIPOTEKAHUS,  O3HAKOMJIEHME €  NPOAYKUMEH  CHJIMKATHOM  IPOMBIIIJIEHHOCTH,  pELIEHUE
SKCIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BakHele HeMeTalIbl U UX COEIMHEHUS.

MeTaJuibl M UX COEITMHEHUS

OOmrast xapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU HMX IOJIOKEHHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB /. Y. MenneneeBa u ctpoenust atomoB. CTpoeHue
MeTayioB. MeTtayuinyeckasi CBs3b U METaNInYecKass KpUCTAaUIMYECKasi PeIIETKa. DJIEKTPOXUMUYECKUI
psan HanpsbkeHud MertaioB. dusnueckue M XMMHUYECKHE CBOMCTBAa MeTayioB. OOmme crocoObl
nostyueHus: MetaisioB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOPPO3UH.
Crnasel (cTanb, YyryH, JIOPaJIFOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lerounble MeTaiUTbl: TOJIOKEHWE B llepuoauyeckoil CHUCTEME XUMHYECKHUX 3JIEMEHTOB JI.
W. MenneneeBa, cTpoeHUE X aTOMOB, HaXOXJEeHHE B npupojae. Ousndyeckrue U XUMHUECKUE CBOICTBa
(Ha mpumepe Hatpusi ¥ Kanus). OKCUABI M THAPOKCHIBI HATpUs M Kanusa. [IpuMeHeHHe MIeT0YHbIX
METAJVIOB U UX COCTMHEHUN.

[IlenoyHO3eMeENbHBIE METAUIBI MAarHUM W KajdpUui: MoyiokeHue B Ilepmoaudeckoil cucreme
XUMH4YecKuX 31emMeHToB /. 1. MeHieneeBa, CTpoeHHE UX aTOMOB, HaX0XAEHUE B Ipupoie. Pusnyeckne
U XUMHUYECKHE CBOMCTBA MarHus W Kaimblus. BakHeimme coequHEHUs KalbIus (OKCHJ, THAPOKCHUI,
coin). KEcTKOCTh BOJIBI U COCOOBI €€ yCTpaHEeHHUSI.

AmomuHnil: nosioxenue B Ilepuoanyeckoi cucreme xumuueckux sineMenToB . 1. Menaeneesa,
CTpOEHHE aToMa, HaxokJeHue B mpupojae. Puznueckue M XUMHUYECKHE CBOMCTBA AITIOMHUHMSL.
Am@oTepHbIe CBOWCTBA OKCUAA U THJIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenne B Ileproanueckoit cucreme xumuueckux snemeHTOB JI. M. MeHneneena,
CTPOEHHME aTOMa, HaxXOXJeHUE B Ipupoae. Puznueckne U XUMHUYECKHE CBOMCTBA xese3a. OKCHUpbI,
ruapokcuabl u conu sxenesa (1) u xxenesa (I11), ux coctas, CBOWCTBA U MOTyYCHHE.

Xumuyeckuu sxcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METaJUIOB U CIUIaBOB, UX (U3WYECKUMHU CBOMCTBAMHU, U3YyUEHHE
pe3ynbTaTOB KOPPO3HUU METAJUIOB (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSL OKCHJA KaJbIUsl M HATpUs C BOJOM (BO3MOXKHO KCIIOJIb30BaHUE BUIACOMATEPUAJIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOpPEeHHsl >Keie3a B KHUcIopone (BO3MOKHO
HCII0JIb30BAHME BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX pPEeaKlUii Ha HOHBI: MarHus,
KaJIbIIMS, JTFOMUHUS, IMHKA, skene3a (1) u xxenesa (I11), meau (1), HabmroieHre 1 onMcaHue MPOIIECCOB
OKpalllMBaHUsl IUJIAMEHM MOHAMH HATpHs, Kajdusd M  Kajublus (BO3MOXHO  HCIOJb30BaHHE
BHJIEOMATEPHUANIOB), Hccie0BaHne aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS U THIPOKCH]IA [IMHKA,
pelieHne SKCIEPUMEHTAIbHBIX 3a/1a4 110 TemMe «BakHelle MeTalyIbl U UX COCTMHEHUSI.

XMMHUA U OKpYKAKIIAs cpena

BemiectBa 1 Mmarepuansl B IOBCETHEBHOW JKM3HU YelloBeKa. be3onacHoe MCnoib30BaHUE BEILIECTB
Y XUMHUYECKUX peakiuil B ObITy. [lepBasi moMolis Ipu XMMHUYECKUX 0XKOTaX U OTPABICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYXKalolleil cpensl (mpeaenbHas JOMycTHMas KOHIIEHTPAIUs
BelecTs, nanee — [1JIK). Ponb xuMuu B perieHuu 5K0JI0THYECKUX MPoOIIieM.

Xumuyeckuu dsKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).

MeknpeaMeTHbIe CBA3U.

Peanuzamus MeXNpeIMETHBIX CBSI3€d MPU U3YUYEHHH XUMHUU B 9 Kilacce OCYHIECTBISIETCS 4Yepes
HCIOJIb30BaHME KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATH, TaK U MOHATHMA, IBISIONIUXCS CUCTEMHBIMU
JUISl OTJIEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE TIOHITHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPH S, aHAIIU3, CHHTE3,
KJaccu(uKanys, nepuoAnYHOCTb, HaOII0IeHHE, IKCIIEPUMEHT, MOJEIHPOBAHUE, WU3MEPEHUE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 2 (DEeKT, TEXHOIOTHsI, MaTepUaIbl.

du3nka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PAJUOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKHA 3aps]l, MPOBOJHUKH, TOIYIPOBOIHHUKHU, IUAIIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BELIeCTBa, TIa3, pacTBOP, pPAaCTBOPUMOCTbD,



KpucCTallIn4eCKas peméTKa, CIIJIaBHBI, (1)I/I3I/I‘-IeCKI/Ie BCJIIMYUHBI, CAWHHIBLI HU3MCPCHUA, KOCMHUYCCKOC
HPOCTPAHCTBO, IUIAHETHI, 3BE3/161, CoIHIIE.

buonorusi: ¢dortocuHTe3, pIxaHue, OWoOcdepa, DKOCUCTEMa, MHHEpaIbHBIE yIOOpEHHS,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI ITIO XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs IOCTUTAIOTCS B
xoJie OOy4yeHHs XMMHUU B €IMHCTBE y4eOHOM M BOCIMTATEIbHON IESITEIBHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCHUICKUMHU COLUUOKYIbTYPHBIMM W JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B O0IIECTBE IPaBUJIaMU U HOPMAaMHU TMIOBEJIEHUS U CIIOCOOCTBYIOT IIPOLIECCAM CaMOTIO3HAHUS,
CaMOpPAa3BUTHUS U COLMATN3ALUU 00yJarOIINXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMM U paCIIMPEHHE OMbITa JESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) naTpuoTHYECKOr0 BOCTIMTAHHUSA

LIEHHOCTHOTO OTHOUIIEHHS] K OTEYECTBEHHOMY KYyJIbTYpHOMY, HCTOPUYECKOMY U HAaydHOMY
HACJIETUIO, TOHUMAaHMsI 3HaYeHHs] XUMUYECKON HayKH B KU3HU COBPEMEHHOT'O 00IIECTBa, CIOCOOHOCTH
BIIJIETh JIOCTOBEpHOW MHGpOpMAIMel O TNepeAoBbIX JOCTIKEHUAX U OTKPBITUSX MHPOBOM U
OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 YCTpOIICTBE MHpa U 0OIECTBa;

2) rpaxIaHCKOr0 BOCIIUTAHUSA:

IIPECTABICHNS O COUMAIBHBIX HOPMaXxX M MPaBUJIaX MEXJIMYHOCTHBIX OTHOIIECHUN B KOJUIEKTHBE,
KOMMYHUKaTUBHOH KOMIIETEHTHOCTM B OOIIECTBEHHO IOJIE3HOM, Y4eOHOMCCIIEN0BATENbCKOM,
TBOPYECKON M JPYrUX BUAAX JESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOH JESTEIbHOCTH
IIPU BBIIOJHEHUHM Y4YEOHBIX, I1O3HABATEJbHBIX 3a/1a4, BBINOJHEHHMHM XUMHUYECKUX SKCIEPUMEHTOB,
CO3/IaHUM Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHUIO U B3aMMOIIOMOIIHM B NPOLECCE ITOU
yu4eOHOHN NesTeIbHOCTH, TOTOBHOCTH OLICHHWBATh CBOE IOBEICHUE M MOCTYIKHM CBOMX TOBapuIIeH C
IIO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEACTBUN IIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUA:

MHPOBO33PEHUYECKUE IPEIACTABJICHUSA O BEIIECTBE M XUMHUYECKOW PEAKIHUH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHU M COCTAaBIISIOIINE OCHOBY JJIS IOHUMaHMsI CYIIHOCTH HAy4HOU
KapTUHbl MMpa, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPHPOJIbI, B3aUMOCBS3SIX
YeJI0BEKA C IIPUPOIHOU CPENlO, O pOJIM XUMHHU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHBBI, HAIPABJICHHbIE HA [IOJyYeHHE HOBBIX 3HAaHUM IO XUMUHU, HEOOXOAUMBIE
Ui OOBACHEHMS HaOMIOAeMBbIX HPOLIECCOB M SIBJICHUM, MO3HaBaTEIbHOM, HH(MOPMALMOHHOW U
YUTATENILCKOM KYNbTYphbl, B TOM 4YMCJE€ HAaBBIKOB CaMOCTOSITE€IbHOM PabOThl ¢ y4yeOHBIMU TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPeJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YEHUI0O U II03HAHUIO, JII0OO3HATEIILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHUIO, MPOEKTHOM M MCCIIENOBATEIICKON JAEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) popmMupoBaHuUs KYJAbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHM Ha
3JI0pOBbII 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUI M HENpUATHE BPEIHBIX MPUBBIYEK (yHoTpeOieHus
aJIKOT0JIsI, HAPKOTHUKOB, KYPEHHS ), HEOOXOIMMOCTH COOIIOIEHUS MTPaBHJl 0€301MaCHOCTH NP OOpalleHUH
C XMMMYECKMMH BELIECTBAaMU B OBITY U pealbHOM )KU3HH;

5) TPyAOBOI0 BOCIINTAHMSA:

MHTEpEC K NMPaKTUYECKOMY U3YUEHHIO Mpodeccuil U Tpyaa pa3IMuHOTO poJa, yBaXKEHHUE K TPYLy U
pe3yiapTaTaM TPYAOBOW JEATEIBHOCTH, B TOM UYHUCJIE HA OCHOBE IPUMEHEHUsS NMPEIMETHBIX 3HAHHUN I10
XMMUH, OCO3HAaHHBIH BHIOOP HHIUBUAYAIHbHOW TPAEKTOPHM MPOJOJIKEHUS 00pa3oBaHMUA C Y4ETOM



JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH,
yCIEIHON MpodecCHOHANbHOW JEATEeNbHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHHH, TOTOBHOCTB
aJlaTHPOBATHCS B MPO(PECCHOHANTBHOM Cpee;

6) ’K0JI0rHYEeCKOro BOCIIUTAHHUSA:

HKOJIOTUYECKHU 11eJIecO00pa3HOe OTHOLICHHE K MPUPOJIe KaK UCTOYHUKY KM3HH Ha 3eMie, OCHOBE
e€ CcyliecTBOBaHUs, MOHUMAHKUE IIEHHOCTH 37I0pOBOTO M 0e30macHOro o0pasa >KM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXUYECKOMY 3J0POBbIO, OCO3HAaHUE LEHHOCTU
COONIONICHNUS TIPaBHJI OE30IIaCHOTO TOBENEHHs MpH paboTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYaIUsX,
YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIIOCH;

CIOCOOHOCTH TPUMEHSTH 3HAHWS, NOJy4aeMble NMPU W3YyYCHUW XHMHHU, Ui PELICHHs 3a/ad,
CBSA3aHHBIX C OKPYKArOUIEH NPUPOIAHOU CPEIOM, JUIS MOBBILEHUS YPOBHS JKOJIOTMYECKOM KYJIBTYPBI,
OCO3HAHMA TJI00ATBHOTO XapakTepa AKOJOTHYECKUX MpoOIeM M IyTed WX PpEemIeHUs MOCPEICTBOM
METOJIOB XHMMH, 3KOJIOTMYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B IO3HABaTEIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpenMeTHBIX pe3ylIbTAaTOB BBIACISAIOT 3HAYUMBIE i1 (OpMUpOBaHUS
MHPOBO33PEHUsI OOIIEHAYUHbIE MMOHATHUS (3aKOH, TEOPHsl, TPUHIIMUI, TUIOTEe3a, (DaKT, cucTemMa, MmpoIiecc,
OKCIIEPUMEHT W JPYroe.), KOTOPBIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpEIMeTax M
MTO3BOJITIOT HA OCHOBE 3HAHUH W3 3TUX MPEAMETOB (JOPMHUPOBATH MPEACTABICHHUE O IETOCTHOW HAYTHOM
KapTHUHE MHUpa, W YHUBEpCaJIbHBIC Yy4eOHBIC JCUCTBUS (MO3HABATENIbHBIE, KOMMYHUKATUBHBIC,
peryiasTUBHBIC), KOTOphIe oOOecneunBaioT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOATEILHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NEATEHHOCTH.

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

ba3oBrble Jornvyeckue aeiicTBUs:

YMEHHSI KCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPU OCBOCHWM 3HAHUM: PACKPHIBATH
CMBICJT XUMUYECKUX TOHATUH (BBIACIATh UX XapaKTepHbIE NMPHU3HAKH, YCTAHABIWBATh B3aMMOCBS3b C
JIPYTUMHU TIOHATHUSIMH), WCTIOJIB30BaTh TOHATHS JUIsI OOBSICHEHHUS OTACIBbHBIX (DaKTOB W SIBJIICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIIaCCU(PUKAIIUA XUMHUYECKUX BEIIECTB M XUMUYCCKUX PEAKITHH,
YCTaHABIWBATh MPUYNHHO-CIICICTBEHHBIC CBS3UW MEXIY OOBEKTaMH HW3YyYCHHUs, CTPOUTH JIOTHUYECKHE
paccyxeHus (MHIYKTUBHbBIC, JCTYKTUBHBIC, 110 aHAJIOTHH ), IeJIaTh BHIBOBI U 3aKIFOUCHUS,

yMEHHE TMPUMEHATh B TIPOIECCe ITO3HAHWS TOHATHSA (NPEAMETHBIE M METaIlpeJIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, HCIIOJIH3YEMbI€ B XUMHUH, PE0OPA30BHIBATH IIMPOKO MTPUMEHSIEMbIC
B XMMHUH MOJICIIbHBIC MPECTaBICHUS — XUMHYECKHI 3HAK (CHMBOJI JIEMEHTa), XUMHUecKas popMyIia u
ypaBHEHHE XWMHYECKOW peakiuy — MPH pEelIeHUH Y4eOHO-IO3HABATEIbHBIX 3a7ad, C YYETOM 3THUX
MOJICJIbHBIX TMPEACTABICHUM BBISBIATL M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK H3Y4aeMBbIX
00BEKTOB — XMMHYECKHUX BCIIECTB M XHUMHUYCCKUX PEaKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBA3U U POTUBOPEUHUS B U3yUAEMBbIX ITPOLECCAX U SABICHUSIX.

ba3oBrle nccienoBarebCcKHue AeHCTBHA:

YMEHHUE HMCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHHUS, a TAKXKE B
KauyecTBe OCHOBBI I ()OPMHUPOBAHMS THIOTE3bI II0 IPOBEPKE MPABHIIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;

MpHoOpeTeHne OmbITa MO I[UIAHUPOBAHHWIO, OPraHuU3allMd W MPOBEIEHUI0 YYECHHYECKHX
OKCMEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJOM TIPOIECCa, CAMOCTOSITENFHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (opMmynupoBaTh OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
WCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM paboTe.

Padora ¢ undpopmanueii:

yYMEHHE BBIOMPATh, aHATTU3UPOBATh U UHTEPIPETUPOBATh UH(OPMALIHIO PA3TUYHBIX BUIOB U (hopM
MPEACTABJICHUS, TOJy4YaeMYyIO U3 Pa3HbIX UCTOUYHUKOB (Hay4HO-TIOMYJSpHAs JTUTEPATYpa XUMHUECKOTO
COJIepKaHus, CIIpaBOYHbIE MOCOOUSs, pecypchl HTepHEeTa), KPUTUYECKH OIICHUBATh MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPUMEHATh pPa3MYHbIE METOJbl W 3ampoChl MPHU TMOUCKE U OTOOpe WHGOpMAlUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMMBIX JJIsl BBIMOJTHEHHs] Y4eOHBIX W IO3HABATENBHBIX 3a/a4
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OTIpENeNIEHHOT0 TUIA, NPUOOpPETeHHWE OmbiTa B 00JaCTH HWCHOJB30BaHUS WH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH, OBJIAJEHUE KyJIbTYpOl aKTUBHOIO MCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO BHIOMPATh ONTHUMAIbHYIO (popMy mpeacTaBieHuss nHGOpMauu 1
WUTIOCTPUPOBATh peIIacMble 3aJaud HECIOXHBIMH CXEMaMH, JHarpaMMaM#, JAPYIrUMH (opMaMu
rpaduKu ¥ UX KOMOMHALMSIMH,

YMEHHUE UCTOJIb30BATh U aHAJTU3HPOBATH B Ipoliecce y4eOHOM 1 UCCIeI0BATEIbCKON ESTETbHOCTH
MHGOPMAIMIO O BIHMSHUW TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIOPTAa HA COCTOSHUE
OKpYKaroLEel NPUPOTHON CPEBI.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA:

YMEHHUS 33/1aBaTh BOTIPOCHI (B X0JI€ MAJIOTa U (MJIH) TUCKYCCHH) TI0 CYIIECTBY 00CYK/IaeMOM TEMBI,
(bopMyTHpOBaTh CBOM NPEATIOKEHHSI OTHOCHTEIBHO BBHITIOJIHEHHS TPEUIOKEHHOHN 3a/1a4H;

YMEHHSI IPEJCTAaBISITh MOJIYYEHHbIE DPE3YybTAaThl MO3HABATEIBHOM JAESITEIBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTALUI0 PEe3yJbTAaTOB BBIMOIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa
(tabopaTtopHOTO OIMBITa, JA0OPATOPHON padOTHl TO HCCIAEAOBAHUIO CBOWMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IO3HaBAaTEIbHOU U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEHIEHUH BO3HHMKAIOUIMX MPOOJeM Ha OCHOBE yuéra OO0IMX
UHTEPECOB M COTJacOBaHUs NO3UIMHA (00CyXAeHHsS, OOMEH MHEHMUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX IEMCTBHI, ompeseNeHue KPUTEPHUEB IO OIIEHKE KauecTBa BBIMOJIHEHHOM
paboThI U ApYyTHE).

PeryasiTuBHble yHUBEpCaIbHbIC YUeOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOSITEIbHO ONpEeAeNsiTh UeNU JAEATeIbHOCTH, IUIaHWPOBATh, OCYIIECTBIISATH,
KOHTPOJMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTh, BHIOMpATh Hamboisee
3¢ dexTuBHBIEC CTIOCOOBI PENICHHs YIEOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIISITh HIIH
KOPPEKTUPOBATH MPEJIOKEHHBIN AITOPUTM JACHUCTBUM MPU BHIIIOJTHEHUH 3aJaHUN C YYETOM MOJIyde HUS
HOBBIX 3HAHMH 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUAX, OLIEHUBATh COOTBETCTBUE
MOJIyUEHHOTO pe3yJbTaTa 3asBICHHON LIEJIH, YMEHHE MCIOJb30BaTh U aHAJIM3UPOBATHh KOHTEKCTHI,
npeiaraeMble B yCIOBUU 3aJJaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe npenMeTHBIX pe3yIbTaTOB M0 OCBOCHHIO 00S3aTEIBLHOTO COIePKaHUs, YCTAHOBJICHHOTO
TaHHOM (enepabHON paboueii mporpaMMOi, BBIJICIISIFOT: OCBOESHHBIC 00yUJaIONIUMHKCS HaydHbIC 3HAHUS,
YMEHHUS U CIIOCOOBI IEHCTBUM, cIeIIU(UUIECKUE AT TPEAMETHON 001acTH «XUMUS», BUJIBI IEATSIbHOCTH
10 TMOJYYCHUIO HOBOTO 3HAHHUS, €r0 MHTEPIIPETAIlUH, MPEeoOpPa30BaHUIO0 M MPUMEHEHUIO B PA3TMYHBIX
y4eOHBIX U HOBBIX CHUTYaITUsX.

K koHIly 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPa)KaTh

Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCA YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSTUH: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMeChb (OJHOPOJHAs M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEIJIbHAsI aTOMHash M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JJ0JIs1 XUMUYECKOT0 3JIEMEHTa B COEIMHEHUH, MOJIIPHBIN 00bEM, OKCH, KUCIIOTA, OCHOBAHUE,
COJIb, ANIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKash peakiys, KiIaccu(uKaus peakuui:
pEeaKkIMKU COEIMHEHMs, DPEAKLUU pPA3JIOKEHUs, PEaKIMU 3aMElIeHUs, pPeakuuud OOMeHa, 3K30- U
SHJIOTEPMHUECKHE DPEAKLUH, TEMJI0BOH A(PQEeKT peakiuu, SAPO aToMma, EKTPOHHBIH CIOM aToma,
aTOMHasi opOUTalb, paAlyc aToMa, XMMHUYECKas CBs3b, MOJIAPHAs M HEMOJsIpHas KOBAJIEHTHAs CBS3b,
MOHHAas CBA3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBasi J0JIsl BeleCTBa (MPOLEHTHAsI KOHIIEHTpaltsi) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUN U MPUMEHSATh 3TU NOHATUS TIPU
ONMCAaHUU BEIIECTB U UX MPEBpAILECHUI;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJJSI COCTaBJIEHUS (POpMya BELIECTB U ypaBHEHUH
XUMUYECKUX PEaKIHii;
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OTIPEJICINIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHCHUSIX, TPUHAICKHOCTD BEIIECTB K ONPEACTIEHHOMY KJIACCy COCTMHEHUIN
o GpopmyrnaM, BHJI XUMHUYECKOH CBSI3U (KOBAJICHTHAS M MIOHHAS) B HEOPTaHUYECKUX COCTUHEHHUSX;

packpsiBaTh cMbica [lepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB OT MX MOJIOKeHUs B Ilepuoamueckoit
CHUCTEME, 3aKOHOB COXPAaHEHMUSI MacChl BEILIECTB, MOCTOSIHCTBA COCTABAa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS,
3aKoHa ABOTaJIpo;

OTHMCHIBATh M XapakTepu3oBaTh TabMUuHyr0 (opmy lleproauueckoil CHCTEMBbI XUMHYECKUX
JJIEMEHTOB: DPa3IMyaTh IMOHATHS «rJaBHas mnojarpymma (A-rpymma)» u «mobounas moarpymma (b-
Ipymmna)», Majible U OOJbIIME TNEPHOJbl, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMMEIOTCA B TaOnMIle
«Ilepuognueckass cucrema xumuyeckux dnemeHTtoB JI. WM. MenneneeBa» € 4YHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sijpa, oOlee 4Yucio
AJIEKTPOHOB U PACIPECNICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIaCCU(DHUITMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHMUECKHE BEIIECTBA, XUMUYECKUE PEAKIIUU
(M0 9yKCITy U COCTaBY Y4acTBYIOUIUX B PEaKLUU BELIECTB, [0 TEMJIOBOMY 3 (DEKTY);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XWMHYECKHE CBOMCTBA BEHIECTB PA3IMYHBIX KIIACCOB,
MOATBEPIK/Iasi OINMHCAHWE TPUMEpPaAMU MOJICKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKHUX
peaKuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEBHYIO MOJIEKYISAPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCCOBYIO JOJTFO
XMUMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie COETUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOIUTH
pacy€ThI M0 ypPaBHEHUIO XUMHYECKOM PEaKInu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUH MBICTUTEIHHOU ACSITSIIPHOCTH — aHAIN3 M CUHTE3, CPAaBHEHHE,
000011IeHre, cucTeMaTH3alHIo, KIacCu(UKALNIO, BbISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — IS
W3Y4YEHUs] CBOMCTB BEUIECTB M XMMHUYECKUX PEaKUWW, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUA —
HaOMIOZCHUE, U3MEpPEHNE, MOICITMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

ClIeIOBaTh MpaBUjIaM IMOJIb30BaHUS XMMHUYECKON MOCYI0M U J1abopaTOpHBIM 000pyIOBaHUEM, a
TaKKe MpaBUJIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKUHUSMU IO BBIIOJHEHHUIO
Ja00PaTOPHBIX XUMHUECKHUX OTIBITOB IO TIOJYYEHHUIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOIa 1
KHCIIOPO/1a), PUTOTOBIIEHUIO PACTBOPOB C ONpeAeNEHHON MacCOBOW J0Jiel pacTBOPEHHOTO BEIECTBA,
IJJAHUPOBATh U MPOBOJUTh XUMHYECKHE SKCIEPUMEHTHI IO PACHO3HABAHMIO PACTBOPOB LIEIOYEH M
KHCJIOT ¢ IOMOIIbIO HHAUKATOPOB (JIAKMYC, (PeHOI(PTaNICuH, METUIIOPAHXK U JPYTHUE).

K xoniy oOyuenus B 9 kiiacce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
chOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHATUN: XMMHUYECKHUMA 2JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, IMPOCTOE BEIECTBO, CIIOKHOE BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTETIeHb OKUCIICHHS, XMMHUYECKas peaklus, XMMHUYECKas CBs3b, TEIIOBOW 3(h(deKT peakiuu, MOIb,
MOJISIpHBIN 00BEM, PACTBOP, AEKTPOIUTHI, HEITEKTPOIHTHI, HIIEKTPOIUTUUECKAS TUCCOLIUAIIMS, PEaKIITU
MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTMMble M HeOoOpaTHMbIe PEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKIMH, OKHCIUTENb, BOCCTAHOBHUTEIb, OKHCIEHUE U
BOCCTaHOBIIEHHE, aJIOTponus, amMQpOTepHOCTh, XHUMHUYECKas CBs3b (KOBAJICHTHAas, WOHHas,
MeTaJindyeckasi), KpUcTajlInyeckass peméTka, KOppo3us METajuioB, CIUIaBbl, CKOPOCTh XHUMHYECKOMN
peakuuu, npeaenbHo fonyctuMas konuentpanus 11K Bemectsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSITh 3TU MOHSITUS IPU
OTIMCAaHUU BEIIECTB U UX MPEBPAIlCHUH;

WCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHHS (OpPMYT BEIIECTB U ypaBHEHUI
XUMHYECKUX PEaKIIUi;

ONpeNeNsATh BaJCHTHOCTh W CTENEHb OKHCICHHUS XHUMHUYECKHUX 3JIEMEHTOB B COEIUHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMPEIeIEHHOMY KJIACCy COeIMHEHUN 1Mo GopMymam,
BHJI XUMUYECKOH CBSI3U (KOBaJEHTHAs, MOHHASA, METAINTNYECKAasi) B HEOPTaHUYECKUX COCUHEHUSX, 3apsi]
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MOHA M0 XUMUYECKOH (Gopmysie, XapakTep Cpelbl B BOJAHBIX pPacCTBOpPaxX HEOPraHMYECKHX COCAMHEHHH,
THUII KPUCTAUIMYECKON pEeIETKA KOHKPETHOIO BEILECTBA;

packpsiBaTh cMmbica [lepuonnueckoro 3akona JI. WM. MenaeneeBa M JI€MOHCTPUPOBATh €ro
MOHMMAaHHe: OMMCHIBATH U XapaKTepu30BaTh TabmnuHyto ¢popmy Ileprnoanaeckoil cuCTeMbl XUMHUYECKUX
SIIEMEHTOB: pPa3NUyYaTh MOHATUS «riaBHas mnoarpynna (A-rpynma)» u «mobounas moarpymma (b-
rpyImna)», Majble 1 OOJIbIINE IEPUO/IbI, COOTHOCHTh 0003HAYCHHS, KOTOPhIE UMEIOTCS B TIEPHUOTMUECKOM
TaOJIMIIe, C YUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB M 3apsij
sqapa, oOIIee YHMcIo SJIEKTPOHOB M paclpeniesieHue MX IO 3JEKTPOHHBIM CII0SIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U MX COECIUHEHHI B Ipejenax MaJlbIX NEpPUOJOB U
TJIABHBIX MOATPYIII C YIETOM CTPOCHHUS UX aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE PEaKIUU
(MO 4HMClly M COCTaBYy y4YaCTBYIOIIMX B PEAKLMU BELIECTB, IO TEIJIOBOMY 3(D(EKTy, M0 HM3MEHEHUIO
CTETIEHEeH OKUCIIEHUSI XUMHUECKUX DIIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME W Crenu(uueckrne XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIECTB, TOATBEp)KIasi ONHCAHWE TPHUMEPAMH MOJEKYISIPHBIX W HMOHHBIX YpaBHEHHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHUS AJIEKTPOJIUTUYECKON TMCCOLMALIMU KUCIIOT, IIeJI0uel U cojiel, OJHbIE U
COKpAalllEHHbIE ypaBHEHUS pEaK[uil HOHHOTO OOMEHa, YPaBHEHMsI pEaKLUW, IOATBEPKIAIOLIIUX
CYIIECTBOBaHHE F€HETHUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBATh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil OCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHca 3TUX peaKluil;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XAMUYECKHX MPEBPANICHAN B PA3IHUHBIX YCIOBHSX;

BBIYHCIISATE OTHOCHUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacchl BELIECTB, MacCOBYIO JIOJIO
XMUMHMUYECKOTO 3JIeMEHTa 1Mo (opMylie COETUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOIUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOU peakinu;

coOro1aTh TIpaBMIIa TIOJIB30BAHUS XUMHUUYECKOW MOCYAONW M JaOOpaTOpPHBIM 00OpYyIOBaHHEM, a
TaKkKe MpaBuja OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMHU IO BBINIOJHEHUIO
J1a00PaTOPHBIX XUMHYECKUX OIBITOB IO TOJYICHHUIO U COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U
YTJIEKHCIIOTO Ta3a);

MPOBOJUTh PEAaKIUH, MOATBEP)KIAIOUIME KAueCTBEHHBIM COCTaB pPAa3MYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOOUI-, KapOoHaT-, ¢pocdar-, CHIMKaT-, cyibdar-,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS W HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHUE,
0000111eHIEe, CUCTEMATH3AIUIO, BRISIBJICHHE IPUUYUHHO-CIIEACTBEHHBIX CBSI3€H — U1 U3Y4YE€HUS CBOWCTB
BEIIECTB U XUMHYECKUX PEaKlUid, eCTECTBEHHO-HAyUYHbIE METObI TIO3HAHUS — HAOI0/IeHNE, U3MEPEHNE,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEAIbHBII U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne HanmenoBanme pasmenoB wu  Tem | KommuectBo | Comepxxanue oOydeHuUst Coneprxkanue 00ydeHHs

/0 | y4eOHOro npeaMera 4acoB

Pasnen 1. IlepBoHayanpHble XUMHYECKHE TOHATHS

1.1 | Xumus - BayKHas obnactb 5 IIpenmer xumun. Ponbs XuMHK B )KU3HU yelloBeKa. XUMHUA | PackpbIBaTh CMBICI H3ydaeMbIX HOHATHH. PackpelBaTe poib

€CTECTBO3HAHMS M  IPAKTHIECKOH B cucreme Hayk. Tena u BemectBa. @U3nUecKre CBOWCTBA | XUMHUHM B TIPHPOJIE M KM3HU UENOBEKa, €€ CBS3b C JAPYTUMH
JIEATETLHOCTH YeJIoBeKa BelllecTB. ArperatHoe cocrosiHue BemiecTB. [loHsATHe o | Haykamu. Pasmiuarh uncThie BelecTBa U CMECH; OIHOPOIHBIE H

METOoJjax MO3HAaHUs B XUMHH. UNCThIE BEIIECTBA M CMECH. | HEOTHOPOIHbIE cMecu. Paznuyarh Qu3nvecKkre ¥ XMMHUYECKHe
Crioco0sr pazneneHus cMmeceit. XUMHUUECKUH | SBIEHUS. CnenoBatb anropuTMam UCTIONIb30BAHUS
9KCIIEPUMEHT: JeMoHcTpanuu: 3HaKOMCTBO C | SKCIEpUMEHTAIBHBIX METOJIOB — HAOJIIOJICHUS] U DKCIIEPUMEHTA.
XMMHYECKOH Tocymod, ¢ mpaBuiaaMu pabotrel B | HaOmiogate ¥ omuckiBaTh  OOBEKTHI MPU  NPOBEACHHUH
nabopaTopuu U NMpuemMaMu oOpalieHus ¢ JabOpaTOpHbIM | NEMOHCTpPAalMii W Ja0OpaTOpHBIX ONBITOB MO  HM3YYEHHIO
obopynoBannem. @usnueckue cBolicTBa  00pasloB | (PM3MYECKHUX CBOWCTB BEIECTB, CIIOCOOOB pa3JielieHus] cMecei
HCOPTaHUYCCKUX BEHICCTB — METAJJIOB M HEMCTAJIIIOB. BCHICCTB. HpOBO}II/ITB XUMHUYECKUI OKCIICPUMECHT npu
CrocoObl  paszmenenuss — cMmecedl  ((uIbTpoBaHHWE, | pa3lelieHHMH cMecel (Ha MpuMepe OYMCTKH MOBApPEHHON COJH) B
BbINIAPUBaHUE, JTUCTWLISLNS, XpoMaTorpadusi). xome mpakTthdyeckoil paborer Ne 2. CremoBaTh IpaBHIaM
JlabopaTopHble  ombITBI:  M3ydeHnWe W ONUCAaHHWE | MOJNB30BAHMS  XMMHYECKOW TMOCYyJoH ¥ J1abopaTOpHBIM
(u3nueckux  CBOMCTB  00pa3lOB  HEOPraHMYECKUX | 00OpyIOBaHHEM, a TAKXKE TPABUIIAM OOpAICHUSI C XAMUYECKUMHU
BemecTB. M3ydeHue crocoOoB paszeneHus cMmecell (¢ | BelecTBAMH B COOTBETCTBHM C MHCTPYKLHMEH IPH BBHIIOIHEHHU
nomolneto maruuta). Ilpaktudeckue pabotsl: Ne 1. | mpaktudeckoid paGorst Ne 1. BeictpanBarh pa3BEpHyThIC
I[IpaBumna paboTH B 1aOOPAaTOPHHU U MPUEMBI OOpAIEHHs ¢ | MMCbMEHHbBIE U YCTHBIE OTBETHI C ONMOPOH Ha MH(OPMALMIO W3
nabopatopHsiM  obopynoBaHuem. Ne 2. Pa3nenenue | yueOHHMKa M CIIPABOYHBIX MaTEpPHAIOB, TPAMOTHO UCIIOJIb30BATh
cMmecell (Ha mpuMepe OYUCTKH MOBapEHHOM COJIN) M3Y4YEHHBII NOHATUIHBIN annapar Kypca XUMHUU

1.2 | BemecTBa 1 XMMHUYECKUE PEAKIMU 15 ATOMBI U MOJIEKYJBI. XUMHUUECKHe neMeHThl. CumBoibl | Omnpenenarts NpU3HAKH XUMHYECKHX PEaKLUi, YCIOBHS HX

XUMHYECKHX 3JIeMeHTOB. [IpocThie U CIIOXKHBIE BEIIeCTBa.
ATOMHO-MOJIEKYJISIpHOE ydeHue. XuMudeckas (opmyra.
BajeHTHOCTP aTOMOB XHMMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelecTB. OTHOCHTENbHAST aTOMHas
Macca. OTHocuTenpHasE MOJIeKy/sipHas Macca. MaccoBast
JIOJIST XUMHUYECKOTO DJIEMEHTA B COEAUHEHUH.

KomnuectBo BemecrBa. Monbs. MonsipHass  Macca.
B3anMocBs3p KOMMYECTBA, MACCHI M YHCIA CTPYKTYPHBIX
eIMHHUI] BelecTBa. Pacuérel mo gopmynaM XUMHYECKUX
coemuHeHNH. Dusnmyeckue W XHUMHYECKUE SBJICHHA.
XuMudecKas peaknys 1 e€ Mpu3HaKi. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XuMHuuecKre YpaBHEHHS.
Knaccudukamms XuUMHYECKHX peaknuid (CoeIuHEeHuS,
pasTMoXeHus, 3aMeIIeHHs, OOMeHa). XUMHYECKUN
skcrepuMeHT: JlemMonctpammu: ®dusnueckue cBoicTBa
00pa3loB HEOPTaHWYECKHX BEHIECTB — METAUIOB U

nporekanus. OOBSICHITh CYIHOCTh (PU3NUECKUX U XUMHUYECKHX
ABJIEHHI C TOYKH 3PEHUS ATOMHO-MOJIEKYISPHOIO YYECHUS.
KiaccuduumpoBaTs XUMHYECKHE peakuy (TI0 YHCITY U COCTaBY
pearmpyronmx U obOpasyromuxcs BemecTB). CoCTaBIATH
(opMynel OMHAPHBIX BEIIECTB IO BAaJICHTHOCTH U ONPEAEIATH

BaJICHTHOCTh IO  ¢opMyllaM  BemecTB  PaccTaBisTh
KO3(QOHUIMEHT B YpaBHEHHUSIX  XUMHUYECKUX  PEAKIIUil.
Habnromate ®  ommceIBaTh  OOBEKTHI TPH  IPOBEICHUH
JNEMOHCTparMii ®  JTabOpaTOPHBIX  OMBITOB.  [IpoBOIUTH

BBIUKCIICHHS 10 (GOpMydaM XHUMHUYECKHX COCIUHECHHA U
YpaBHEHHSM XHMHUUYECKHX peakiuil. [IpuMeHsTh eCTecTBeHHO-
HAyYHbIE METO/bI MO3HAHMUS (B TOM 4YHCIEe HaOIIOICHUE,
MOJICTTUPOBAHUE, OKCIIEPUMEHT W  OCHOBHBIC  OMEPaLUH
MBICTUTENEHOW JAEATENFHOCTH (CpaBHEHHE, KIIACCH(DUKAITHS)
BeicTpanBath pa3BEpPHYThIC MHCHMEHHBIC M YCTHBIE OTBETHI C
ormopoii Ha wWHOOPMANMIO W3 YYeOHWKA W CHPaBOYHBIX
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HemeTayutoB. OOpasipl BEIecTB KOIMYECTBOM | MOIb.
Ousnveckre sBiIeHUS (IUIaBJIEHWE BOCKA, TasHUE JIbJa,
pactupaHue caxapa B CTYIKE, KHIIEHHE M KOHICHCAIUs
Bonbl). XWMHUUYECKHE sIBIEHHMsS (TOpeHHEe  CBeYH,
MIPOKAJIMBaHHUE MEIHOH IPOBOJIOKH, B3aWMOACHCTBHE
COZBI WJIM MeNa C COJNsiHOW Kwucnoroi). HaGmoneHue
NPU3HAKOB  TIPOTEKaHHS  XUMHYECKHX  pEaKIuid
(pasnoxkeHue caxapa, B3aUMO/ICHCTBUE CEPHON KHUCIIOTHI C
XJIOPHIOM Oapusi, TIOJydeHHEe U pa3jIoKeHne THIPOKCHIA
memu (II) mpm HarpeBaHuM, B3auMOJEHCTBHE Kene3a C
pactBopoM comu Mend (II). OmbIThI, HWUTIOCTPUPYIOIIHE
3aKOH CcOXpaHeHHs Macchl. JlabopaTopHble ONBITHL:
Co3manve Mojened Mojekya  (IIapOCTEPIKHEBBIX).
Onucanne (usnuecknx CBOWCTB 00pas1oB
HEOpraHMYeCKUX BEIIECTB — METaNIOB M HEMETaJUIOB.
HaOnronenne ¢usmyeckux (IUIaBICHUE BOCKA, TasHUEC
Jba) U XUMHUYECKHX (TOpPEHHE CBEYM, IPOKAIUBAHHE
MEITHOM MPOBOJIOKK) siBNieHWi. HabOnronenne u onvcanue
IIPU3HAKOB IIPOTEKAaHUS XUMUYECKUX PEaKLUH pasHbIX
TUMOB. BBIUKCIEHUS: OTHOCUTEIHLHOU MOJEKYISIPHOU
Macchl BEIIECTB, MOJSIPHOW MacChl, MacChl BELIECTB,
Maccel M KOJIMYECTBA BEIIECTBA; MaccOBOM Jonu
XMMHYECKOr0 3JIeMEeHTa 10 (JopMyIe COeANHEHHUS;

M0 YPaBHEHMSIM XHMHYECKUX pEaKLUUil: KOIMYECTBa,
Macchl BeIlleCTBa 10 W3BECTHOMY KOJIMYECTBY, Macce
peareHTOB MM IPOAYKTOB PEAKIIUH.

MaTcpuaioB, rpaMOTHO HUCIIOJIb30BATh H3y‘leHHBIfI MIOHSITHIHBINA
arrmapar Kypca XuMumn

HWroro no pazgery 20

Pazpen 2. Baxnelmue npecTaBUTENH HEOPraHUYECKHUX BEIIECTB

2.1 | Bo3nyx. Kucnopon. Ilonstue 06 6 Bosayx — cmeck razo. CocraB Bo3myxa. Kucmopon — | Mcmonp3oBaTh XMMHYECKYI0 CHMBOJHKY JUISI COCTaBJICHUS
oKcuaax 3JIEMEHT U IpocToe BemecTBo. Haxoxxnenue kuciaopona B | GopMyn BELIECTB, MOJICKYISAPHBIX YPaBHEHHH XHUMHYECKHX

npupoze, GpU3HIecKue U XMMHUYECKHE CBOMCTBA (PeaKuuu
ropenust). Oxcunpl. [Ipumenenne kucinopona. CrocoObn
TOTY9eHHA KHCIIOpOoAa B nabopaTopun "
MIPOMBIIICHHOCTH. KpyroBopoT Kuciopoaa B IIPHPOJE.
O30H — awioTponmHas MOTU(PHUKAIMA KHCIOPOJA.
TemnoBoit st ekt XUMHYECKOM peaximm,
TEPMOXUMHYECKNE yPABHEHHUS, K30U IHIOTEPMUIECKHUE
peaknmu. TOmmMBO: yYromb M MeTaH. 3arps3HEHHE
BO3/yXa, yCUIIEHUE MAapHUKOBOrO 3QdeKrTa, pa3pymieHne
030HOBOT'O [9)(0): XUMHAYECKUI SKCIIEPUMEHT:
JemoHcTpanuu: KauecTtBenHoe OTIpeieTICHUE
cozepkaHusl Kuciopopa B Bo3ayxe llomydenwme,
cobupaHue, pacmo3HaBaHWE W W3YYEHHWE CBOMCTB

peaxImii ¢ yqacTHeM KUCIopoa. XapakTepHu30BaTh (OMUCHIBATH)
COCTaB BO3AyXa, (U3MYECKHE M XMMHYECKHE CBOICTBa
KUCJIOPOZa, CIIOCOOBI ero MOTy4YeHHs], IPUMEHEHNE U 3HAUCHHUE B
IpHUPONE M JKU3HU denoBeka. CpaBHHMBATh PEaKUWH TOPEHUS H
MEIVICHHOT0 OKHCIeHHs. OOBSICHATh CYIIHOCTh KOJIOTHISCKIX
mpoOieM, CBSI3aHHBIX C 3arps3HeHHeM Bo3ayxa. CremoBath
mpaBmiaM  OezomacHOW paborel B jabopaTopud  pH
UCTIONB30BAaHUH XUMHYECKOH MOCY/BI M 000PYIOBaHUS, A TAKKE
npaBmiIaM OOpalleHus ¢ TOPIOYMMH BellecTBaMH. [ImaHupoBarth
M OCYIISCTBISTH HAa NPAKTUKE XUMHYECKHE JKCHEPHMEHTHI
NPOBOAMTH HAOIIONECHUs, JAENaTh BBIBOABI O pe3yJibTaTaM
JKCIIEpUMEHTa TIPH TPOBEICHHM JAa0OPATOPHBIX OIBITOB H
NPaKTUYeCKOW paboThl. BBIUMCIATE KONMYECTBO BEIIECTBA,
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kucnopona. HaOmronenne B3aMMOIEWCTBHS BEIIECTB C
KHCIIOPOZIOM ¥ YCIIOBUSI BOSHUKHOBEHHS W ITPEKPAIICHUS
ropenwus (noxkapa). JlabopatopHslii onbIT: O3HAKOMIICHHE
c o0pa3laMH OKCHIIOB U OIIMCaHHE WX CBOWCTB.
[Ipaktiueckas padora: Ne 3. Iomydenue u cobupanue
KHUCIOpOJia, U3ydeHHe €ro CBOWCTB. BbluncieHus:
MOJIEKYISIPHONH MaccChl KUCIOpOJa M 030Ha HA OCHOBAaHUU
ATOMHOM Macchl XMMHYECKOTO 3JIEMEHTa; KOJINYECTBa,
Macchl BEIECTBA 10 YPaBHEHUSIM XMMHUYECKHUX PEeaKIii

00BEM Taza o GopMynaMm. Y4acTBOBaTh B COBMECTHOH paboTe B
rpynne. BeicTpauBaTh pa3BEPHYTHIE MUCHMEHHBIE W YCTHBIE
OTBETHI C ONIOPOI Ha MHPOPMAIIUIO U3 YICOHHUKA M CIIPAaBOYHBIX
MaTepHalioB, FPaMOTHO HUCIOJIb30BAaTh W3YUYEHHBIA OHATUHHBIN
amnmapar Kypca XUuMUI
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Bonopoa. TTonsitie 0 KUCIOTax U COMSAX

Bonopon — anemeHT 1 npocroe BeuiectBo. Haxoxknenue
BOJOpOola B TpHpone, (U3IMUECKHE W XHMHUYECKHE
CBOICTBa, MPUMEHEHHUE, CIIOCOOBI MomydeHus. KHcinors u
conmu. MonspHbIii 006EM Ta30B. PacuéThl IO XUMUYECKUM
YpaBHEHHUSIM. XuMuuecKun SKCIEPUMEHT:
JemoHcTpanum: [lonyuenue, cobupanue u
pacno3HaBaHMe Bojopozaa. BiaumMoneiictBue Bogoposaa ¢
OKCHJIOM Meu (ID). JlaGopatopHbIit OIIBIT:
BzaumopeiictBue kucinor ¢ meramuiamu. [lpaxkruueckas
pabora: Ne 4. IlonydyeHue W coOupaHHe BOAOPOJA,
U3y4eHHEe ero  CBOHcTB.  Bblumcinenns:  o0béMa,
KOJTMYeCTBa BEIleCTBa ra3a II0 €ro H3BECTHOMY
KOJIMYECTBY BeElLIeCTBA WIH 00bEMY; 00BEMOB Ta3oB IO
YPaBHEHHMIO pEaKIMd Ha OCHOBE 3aKOHa O0BEMHBIX
OTHOILIEHU} I'a30B

PackpbIBaTh CMBICT M3y4aeMbIX TOHATHII M NPUMEHSTH STH
MOHATHSI IPH ONMCAHUM CBOMCTB BELIECTB M UX MPEBPAIECHUI.
Xapakrepr3oBaTh (ONHCBHIBATh) (U3NUECKUE M XUMHYECKHUE
CBOICTBa BOJIOpOZA, CIIOCOOBI €ro TMOJy4eHUs, MpUMEHEHHeE.
Cobupare mpubop aist moiydeHus Bojxopoxa. lcnomb3oBaTh
XMMHUUYECKYIO CUMBOJIUKY JUIsSi COCTaBJEHUS ()OPMYN BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUM XUMHMUYECKHX PEaKLUi C ydacTHEeM
BOAOPOZAA. BBIUKCIATE MOJIIPHYIO MacCy BELLECTB; KOIMYECTBO
BelllecTBa, 00bEM raza, Maccy BelecTBa; [IpoBoUTE pacuéTsl 1o
YpaBHEHHSIM XUMHYECKHX PEaKIMi: KOIN4ecTBa, 00bEMa, MaCcChI
BEIlleCTBA [0 H3BECTHOMY KOJHYECTBY, O0O0BEMY, Macce
peareHToB WM MpOAYKTOB peakuuu. CremoBaTh IpaBHIaM
Oe3zomacHoit paboTel B 11a0OpaTOpPUM TPH  HCIHOJIB30BAHUH
XMMHUUYECKOM Tocyasl M OOOpyJOBaHMSA, a TaKXKe IpaBUiIaM
o0palleHHs ¢ TOPIOYMMH BellecTBaMU B ObITy. [lnanupoBaTs u
OCYHIECTBIISITH HA MPAKTUKE XUMHYECKHUE 3KCICPHUMEHTBI,
MPOBOAUTH HAOMIONECHUS, JeNaTh BBIBOABI IO pe3yiabTaTaM
IKCIIEPUMEHTa. YUacTBOBaTh B COBMECTHOW paboTe B rpyIIe

2.3

Boma.  PactBopwl.  [lomsitue 00

OCHOBAHHAX

®uznyeckue CBOMCTBA BOAbl. Boaa Kak pacTBOPUTEINb.
Xumudeckue cBoiicTBa Boabl. OcHoBaHUS. PacTBOpEL
Ponp pacTtBOpOB B mpHpone M B KM3HH UENIOBEKa.
KpyroBopot Boxs! B npupose. 3arps3HeHne TPUPOIHBIX
BoJ. OXpaHa U OYMCTKa NMPUPOIHBIX BoA. HacklmeHHbIE U
HCHACHIILIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BELIECTB B
Bozie. MaccoBasi 107151 BEILIECTBA B pacTBOpPE. XUMUYECKUM
JKcIepuMeHT: JleMoHcTpanuu: PacTBopeHHE BEIIECTB C
pa3IU4yHON pPacTBOPUMOCTBIO. B3anMoneicTBue BOABI €
MetailaMu  (HaTpueM ¥ KaibimeMm). VccnemoBanue
PacTBOPOB KHCIIOT U LIETOUYEH ¢ IIOMOIIBI0 HHAUKATOPOB.
Jlabopatopubie ombiTel MccnemoBanne 0ocoOCHHOCTEH
pacTBOpEHHs BELIECTB C PA3IHMYHOW PACTBOPHUMOCTBIO.
IIpuroroBneHue pacTBOPOB € ONPEAEIEHHON MAaCCOBOM
nonei pacTBopéHHOro BemiecTBa. [IpakTndeckas padora
Ne 5. IlpuroroBiaeHue pacTBOPOB C ONpEAETEHHOU

PackppiBaTh CMBICI M3y4aeMbIX MOHATHI W TPHUMEHATh 3TH
TIOHSTHUS TIPH ONMCAHUM CBOWCTB BEIIECTB M UX NpEBpAILEHHUI.
Xapakrepr30BaTh (pU3NUECKHE U XUMHYESCKUE CBOWCTBA BOJIBI, &
pOJIb KaK pacTBOPUTENS B NMPUPOIHBIX Ipoueccax. CocTaBisiTh
ypaBHEHMS XMMHUUYECKHUX peakuuii ¢ yqactrueM Bogbl. OObACHATH
CYIIHOCTb 3KOJIOTHYECKHUX MPOOJIEM, CBSI3aHHBIX C 3arpA3HEHNEM
MPUPOIHBIX BOJ, CIIOCOOBI OYMCTKH BOZIBI OT IPUMECEH, MEPHI 110
OXpaHe BOJ OT 3arps3HeHus. [ImaHupoBaTh M OCYIIECTBIATH Ha
MPaKTHKE XMMUYECKHE YKCIIEPUMEHTBI, IPOBOJUTH HAOMIOCHNS,
JIeTIaTh BBIBOJIBI 110 PE3YyNbTaTaM 3KCIIEPHMEHTA MIPU MPOBEICHUH
ma00paTOPHBIX OIBITOB W TMPaKTHYeCKoH paboTel. CrenoBaTh
mpaBmiaM ~ OezomacHOW  paboTel B JmabopaTopud  IpH
WCIIONb30BAaHUN  XMMHUYECKOH TOCynsl W 00OPYZOBAaHUSL.
ITpoBOIUTE BBIMHCIECHUS C NMPUMEHEHHWEM IOHSATHS «MAaccOBas
JIOJis. BElIeCTBa B pacTBOpe». BpIcTpaumBaTh pa3BEPHYTHIE
MIICbMEHHBIC M YCTHBIE OTBETHI C ONOPOM Ha MH(OPMAIMIO H3
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MacCOBOM J0Nel pacTBOPEHHOIO BelIeCTBa Borancienus:
C UCIIONTb30BaHUEM TTOHATHS «MACCOBas JIOJNS BEIIECTBA B
pacTBopey

y4eOHHKa ¥ CIIPaBOYHBIX MaTepHaoB, TPAMOTHO HCIIOIb30BATh
U3y4eHHBII MOHATUIHBIN anmapaT Kypca XUMHUU

2.4 OCHOBHEIE  KJIACCBI
COCTMHCHUN

HCEOPraHNn4CCKUX

11

Knaccudurkarnus Heopranndeckux coenuHeHuid. OKCHITBI.
Knaccudukarus okcunos: coneodpa3syromue (OCHOBHBIC,
KHACJIOTHBIC, aM(OTepHBIE) W  HECOoJIeo0pasyroIue.
Homenknarypa okcumoB. Du3ndyeckue U XUMUYECKUE
cBoiictBa okcuaoB. Ilomyuenune oxcumoB. OCHOBaHWS.
Knaccudukarnus ocHOBaHMIA: MIETOYH U HEPACTBOPUMBIE
ocHoBaHusi. HomeHknarypa ocHoBaHuil. ®duznyeckue u
XUMUYECKHe  CBoWcTBa  ocHoBaHuil.  [lomydenue
ocHoBanuii.  Kwucmorel.  Kiaccudukamus — KHCIOT.
Homenkmatypa kucior. Pu3nveckue U XUMUYECKUE
cBOHMcTBa KHUCIOT. Psanm aktuBHOcTH Mertamnos H.H.
bekeroBa. Ilomydenue kucnor. Comu. HomeHknatypa
coneil. dusnueckue M XUMHUUYECKHE CBOWCTBA COJIEH.
Ilonydenue coneil. I'eneTndeckas CBsA3b MEXAY KIaccaMu
HEOPraHUYECKUX COEAMHEHU . XUMUYECKUN
JKCIEPUMEHT: JIeMOHCTpAIIUH:

O06pa3ipl HEOPraHUYECKUX BEUIECTB Pa3INIHBIX KJIACCOB.
OnbITE, WITIOCTPUPYIONIHE XUMHUYECKHE CBOWCTBA
KJIaCCOB HEOpraHuueckux BeulecTB. JlaboparopHbie
orbITel OmpeneneHne pacTBOPOB KHUCIOT U IIENIOYEH C
[IOMOIIBI0 MHAMKATOPOB. [3ydeHue B3auMOIEHCTBUSA
KHCIOT C METaJUIaMM, peakUMid HeUTpanusaluu.
B3aumozeiictBue pacTBopa CEpHOM KHMCIOTBI C OKCUAOM
menu (II). Ilomydenme HepaCTBOPUMBIX OCHOBAHHIA.
BriTecHenne oHOTo MeTaia IpyruM U3 pacTBOpa COJNU.
[IpakTnyeckas pabota Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3ajad 1o TeMme «Baxuelnue
KJIACChl HEOPTAaHUYECKUX COEAMHEHUIY. Boruncnenus: no
YpaBHEHMSM  XHMHUYECKOW  peaKkIHu:  KOIWYeCTBa
BelIecTBa, 00bEMa, MACCHl 110 M3BECTHOMY KOJIHYECTBY
BemecTBa, OOBEMY, Macce peareHTOB WM TPOIYKTOB
peaxin

KnaccudummpoBare wu3ydaemple BeIIecTBA II0 COCTaBy |
cBoiictBaM. CocTaBiATh (POPMYITBI OKCHJIOB, KUCIIOT, OCHOBAHUH,
colel M Ha3pBaTh MX IO MEXAYHapOAHOM HOMEHKJIATYpe.
[IporHo3mpoBaTh CBOWMCTBAa BEHICCTB HA OCHOBE OOIIUX
XHUMUYECKHX CBOWCTB W3YYEHHBIX KJIACCOB/TPYIIT BEIIECTB, K
KOTOpbIM  OHH  oTHocATcs.  CocTaBnATH  MOJEKYJSpHBIE
YpaBHEHHS peaklui, WUTIOCTPUPYIOUINX XUMHUYECKHE CBOMCTBA
M CHocOObI MOJYYEHHUs! BEIIECTB M3YYEHHBIX KJIACCOB/TPYII, a
TaKXXe MOATBEPKIAIONNX TeHETHYECKYI0 B3aHMMOCBS3b MEXIY
HuMH. [Tpou3BOAUTE BRIYMCIECHUS 1O YPAaBHEHUAM XUMHUYECKUX
peakimid. IlnmaHupoBaTe W OCYIIECTBIATH Ha IPaKTHKe
XMMHUYECKHAE DKCIIEPUMEHTHI, NPOBOANUTH HAOJIONCHMS, JIENaTh
BBIBOJIBI TI0 pe3yabTaTaM »JKCIEPUMEHTa IpHU MPOBEICHUU
J1a00paTOPHBIX ONBITOB M MpakTHYecKux pador. CremoBaTh
npaBuwiam  Oe3omacHOM  paboTel B JabopaTopuu  MpH
UCIIOJNIB30BAaHUN ~ XMMHYECKOH MOCyIbl M 00OpyHOBaHHS.
BeicTpauBaTe pa3BEPHYTbIE NUMCBMEHHBIE U YCTHBIE OTBETHI C
ormopoii Ha WHGMOPMALMIO W3 Yy4YeOHMKA W CHPABOYHBIX
MaTepHUaJIoB, IPAMOTHO HUCII0JIb30BATh U3YUYEHHBIA NOHATUNHBIN
annapar Kypca XUMHUH

Hroro no pazgeny

30

Pazpmen 3. Ilepuogmueckuii 3axoH u [lepmogmueckas cucrema xmmmdeckux sieMeHToB J[. M. MenneneeBa. Ctpoenue
aTOMOB. XUMHYECKast CBsI3b. OKHUCIUTENTbHO-BOCCTAHOBHUTENBHBIE PEAKIINH

3.1 [eprnomuaeckuit

snemeHTtoB  [I.
Crpoenne aToma

[lepromudaeckast cucreMa XHMHYECKHX
Menpeineesa.

7

IlepBple  TOMBITKA ~ KJIACCH(PUKAIIMKA  XUMHYECKHUX
aneMeHTOB. [loHATHE O TpymImax CXONHBIX AJIEMEHTOB
(TIesmoYHpIe W IIEeTOYHO3EMENbHBIC METAJIbI, TaJIOreHBI,
WHEpPTHBIE Ta3bl). OJIEMEHTHl, KOTOphIe 00pa3yroT
aMm(poTepHBIe OKCHIBI W THUAPOKCHIBL [lepmomaeckuii

PackpeIBaTh CMBICI TEPUOIMYECKOro 3akoHA. ONHCHIBATH
crpoenue Tabmmier «[lepmogmueckas cucTeMa XHMHYECKUX
anemeHToB [[.11. MenzaeneeBa». MoaenupoBaTh CTpOEHHE aTOMa,
SHEPreTUYECKUX YpPOBHEM W TOAYPOBHEW TIpU IOMOIIA
PHUCYHKOB, SJEKTPOHHBIX KoH(pHUTYpanuit "
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3akoH. [leproamyeckasi cHCTeMa XUMHUYECKHUX DJIEMCHTOB
JINGE Menneneesa. Kopotkonepuonnas u
JumHHOTIeproHas (opmbl  Tlepuogndeckoll CHCTEMBI
xumuueckux snemeHtoB J[.M. Menaeneesa. Ilepuoast u
rpymmel.  OH3WYECKHA CMBICT TMOPSIKOBOIO HOMEpA,
HOMEpPOB TIiepuoja U Tpymnmbl 3yeMeHTa. CTpoeHue
atomoB. CocTaB aTOMHBIX szep. M30Tombl. DIeKTpOHSHI.
CTpocHHE 3JCKTPOHHBIX 00O0JIOYEK aTOMOB TEpBBIX 20
XUMHYECKHUX 3JIeMeHTOB [leprommdeckoit cucremsr [1.11.
MenpeneeBa. XapaKkTepUCTUKAa XMUMHUYECKOTO 3JIEMEHTa
no ero mojoxkenuto B Ilepuoamueckoit cucreme ..
MengeneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUsS paauyca
aTOMOB XHMMHYECKHX DJIEMCHTOB, METAJUIMYECKUX U
HEMETAJUTHYCCKUX CBOMCTB IO TPYIIAM M IEPHOIAM.
3nauenue Ilepuommueckoro 3axoHa u Ilepuonndeckoit
CHCTEMBI XUMHUYECKHIX JJIEMEHTOB ISl Pa3BUTHS HAYKH U
npaktuku. .M. MenneneeB — ydyéHbId U IpaKJaHMH.
XUMUYECKHI SKCIIEPUMEHT: JeMoHcTpammu:
B3auMmopeiicTBue THUIpPOKCHIA IIMHKA C pPacTBOpaMH
KHCJIOT U 1enodei. MoneaupoBaHue CTPOEHUST MOJIEKYJI
IIpY [OMOLIM PHUCYHKOB, MOJIEJEH, JJIEKTPOHHBIX U
CcTpyKTypHbIX  Gopmyn. Tabmuna «Ilepronnueckas
cucremMa xumuueckux sjemeHToB .M. MenneneeBay.
JlaGopatopHbie ombiThl O3HaKOMIIEHHE C o0pa3uamu
METaJUIOB M HEMETAJIJIOB

anekTpoHHOrpaduuecknx  opmyn. [losicHATs  PuzndecKuii
CMBICIT TIOpSIIKOBOTO HOMEpa, HOMEPOB IE€pHOAa W TPYIIIBI
9JIEeMEHTa. XapaKTepH30BaTh XMMHYECKHUE HIIEMEHTHI IIEPBBIX
TpEX TIEPUOAOB, KaIWMH, KaJbIMH M MX COCJUHEHHS II0
nonoxeHnto B Ilepuonuueckoit cucreme [I.JI. Menneneesa.
OOBSICHATE O0OLIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB
XUMUYECKHX 3JEMEHTOB (M3MEHEHHWE paJiiycoB  aTOMOB,
3IEKTPOOTPUIIATEILHOCTH, BAJIEHTHOCTH) U WX COCIUHEHHH B
npezieNiax MalblX IEpUOIOB W TJIABHBIX IMOATPYIIT C Y4ETOM
CTPOEHHS MX aTOMOB;

Y4acTBOBaTh B COBMECTHOW paboTe B Iape WIM TpyIe.
BeicTpanBaTh pa3BEpHYTHIE THCHMEHHBIE M YCTHBIE OTBETHI C
oropoit Ha nH(opMaIHrIo U3 yIeOHUKA U IPYTHX UCTOYHUKOB, B
ToM uucie MHrepHera

3.2.

Xumuueckass CBsI3b. OKHCIIUTEILHO-
BOCCTAaHOBHUTECIIbHBIE PEAKITUN

Xumuueckasi cBA3b. KoBajeHTHas (monspHas U
HETIONIApHAsT) CBSI3b. ONeKTPOOTPHLIATENFHOCTh
XMMUYECKHX dJeMeHToB. MoHHast cBA3b. CreneHb
okucieHus. OKUCIUTETbHOBOCCTAHOBUTENBHbIE PEAKIIUH.
IIpouecchl okucneHus U BoccTaHOBNIEHUs. OKHUCITUTEN!N U
BOCCTAHOBUTENIN. XUMUYECKAN SKCIIEPUMEHT: U3Y4EHUE
00pa3oB  BEIIECTB  METAJIOB WU HEMETAJLIOB,
B3aMMOACIHCTBHE THUAPOKCHAA LWHKA C pacTBOpPaMHU
KHCITOT u IIET0UeH, MIPOBEIICHUE OIIBITOB,
WITIOCTPUPYIOLITHX TIPUMEPBI OKHCITUTENbHO-
BOCCTAaHOBUTEIBHBIX  peaknuii  (TOpeHHue, peaknuu
pa3MOXKeHUs, COSAUHEHNs). XUMUIECKIU SKCIECPHUMEHT:
Jemonctpanun: OmBITE, WLTIOCTPUPYIONIHE TPHUMEPEI
OKHCIINTEIBHO-BOCCTAHOBUTENBHBIX PEaKkIuii (TopeHue,
PeaKIuK pa3noKEHHs, COSHEHN )

PackppIBaTh CMBICIT H3y4aeMBIX MOHATHI. Omnpenenirts BUI
XUMUYECKON CBSI3U B COEINMHEHHMU. MoIenupoBaTh CTPOCHHUE
MOJIEKYJI TIPH TIOMOIIHM PHCYHKOB, MOJENEH, SJIEKTPOHHBIX H
CTPYKTYPHBIX (pOpMYIL.

Vcnonp30BaTh XUMHYECKYI0 CHMBONHUKY JJIS COCTaBIICHHUS
(hopMyn BelecTB, 3JEKTPOHHOrO OanaHca peakiuid. OnpenensTh
CTENEeHb OKHCIEHHS aTOMOB XMMHYECKHX DJJIEMEHTOB IO
dbopMmynam u cocTaBisITh (HOPMYIbl OMHAPHBIX COCTUHEHHIA IO
CTEIIEHN  OKHCIEHHS  aTOMOB  XHMHMYECKHX  DJIEMEHTOB.
OnpenensiTh OKHUCIUTENh ¥ BOCCTAHOBHTENb. PaccTaBIATH
KO3GOHUIMEHTBI B CXeMax  MPOCTBIX  OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIi METOOM JIEKTPOHHOrO OaaHca.
HabnronaTte XMMHYecKne OMBITHI TI0 IUIAHY, aHAIW3UPOBATH H
nmenath BeIBoABL Mcmomb3oBate MKT mms co3mamus mopenei,
MOATOTOBKM TPE3CHTAINH, IOKIAIOB IO TeMme. BricTpanBaTth
pa3BEpHYTHIC MMMCHMEHHBIC W YCTHBIE OTBETHI C OIOPOH Ha
HHPOPMALINIO U3 YIeOHHUKA M APYIUX UCTOUYHMKOB, B TOM UHCIIE
WuTepHera
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HWroro no paspeny 15
PesepBHOE Bpems 3
O01m1ee KOIUYECTBO YacOB IO ITPOrpaMme 68
9 KJIACC
Ne HaunmenoBanue paszenoB u Tem KommuectBo | ConeprkaHue o0yueHUs Coneprxkanue 00ydeHHs
/n | yuyeOHOrO mpeaMera 4acoB

Paspen 1. BemecTBo 1 XuMHUYeCKHE peakuu

1.1 | IToBTOpeHuUe U yriryOiaeHue 3HaHUI 5 Ilepuonuueckuii 3akoH. Ilepuoanyeckas cucrema XapakTepr30BaTh XUMHUYECKHUE HIEMEHTHI IEPBHIX TPEX
OCHOBHBIX Pa3JIENIoB Kypca 8 kiacca xuMudeckux anemenToB JI.M. Menneneesa. Ctpoenue MEPUOJIOB, KU U KaNbLUS 110 UX MOJIOKEHUIO B

aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWUCTB Iepuomnueckoii cucreme [l. 1. Menneneesa.
XMUMHYECKHX AJIEMEHTOB TIEPBBIX TPEX MepuooB, Kaius, | KinaccuduimpoBaTh M Ha3bBaTh HEOPraHUYECKUE BEIIECTBA
KaJIbIMS U UX COCJMHEHUI B COOTBETCTBUH C M3y4EeHHBIX Ki1accoB. ONMCHIBATh OOIIME XUMHUUECKHUE CBOHCTBA
MOJOXKEeHNEM 371eMeHTOB B Ilepuoanyeckoit cucreme u BEIIIECTB Pa3IMUHBIX KJIACCOB, MOJATBEPKIaTh CBOICTBA
CTpoeHHEM UX aToMOB. CTpOeHHE BEIIECTBA: BUIBI MIpUMEpaMU MONEKYISAPHBIX YPAaBHEHUN XUMHUECKUX PEaKLIUH.
XUMUYECKOH CBS3U. THIIBI KPUCTAINIMYECKUX PELIETOK, OnpenensTh BUJ XUMHUUECKON CBSI3U M THUI KPUCTAJUINIECKOI
3aBUCUMOCTb CBOWCTB BEILLIECTBA OT TUIIA pemérku BemecTsa. 1IporHo3upoBate cBOMCTBA BEILECTB B
KPUCTAJIIMYECKOM PEIIETKU U BU1a XUMUUYECKOU CBSI3U. 3aBUCUMOCTH OT UX CTpOEHUs. BeicTpauBaTh pa3BEPHYTHIE
Kraccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX MICBMEHHBIE U YCTHBIE OTBETHI C OTTOPOI Ha HH(POPMAIHIO U3
BelllecTB. XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS | Y4eOHMKA M CIIPABOYHBIX MAaTEpUalioB, TPaMOTHO UCIIOIb30BATh
K pa3jJu4HbIM KJIaCCaM HEOPTaHWYECKUX COEIMHEHUH, M3Y4YECHHBIN NOHATUIHBIN anmnapar Kypca XUMHUU
TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEIIECTB.
XUMHYECKUH KCIIEPUMEHT: JleMOHCTpaLuu:
O3HAKOMJIEHHE C MOJEISAMH KPUCTAIUNIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEILECTB — METAJIIOB U HEMETAIITIOB
(rpacuta u anmasa), CIOKHBIX BELIECTB (XJI0pUIa
HATpHSI)

1.2 | OcHOBHBIE 32aKOHOMEPHOCTH 4 Krnaccndukanys XUMIYeCKUX peakuii 0 pasiImIHbIM PackpbIBaTh CMBICT M3y4a€MBIX MTOHATUN U TIPUMEHATH 3TU

XUMUYECKUX peaKLnn

IpU3HaKaM (110 YHUCITy ¥ COCTaBY yJacTBYIOLINX B
pEaKIiK BEIIECTB, 10 TeIUIOBOMY 3 (deKTy, 1o
W3MCHEHHUIO CTETeHEW OKUCIICHNSI XUMHIECKUX
3JIEMEHTOB, 110 0OPATUMOCTH, 110 YJaCTHIO
KaTajam3aTropa). JK30- H SHIOTEPMUIECKUE PEaKIiH,
TepMOXUMHIUecKre ypaBHeHus. [loHATHE O CKOpOCTH
xuMmdeckoi peakimu. [loasTre 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMHYECKUX peaknusx. [lonsaTue o
TOMOTEHHBIX M T€TEPOTre€HHBIX peakuusix. [lonsTre o
karanuse. [loHaTHe 0 XNMIYECKOM PaBHOBECHH.
DakTOpHl, BIUSAIOLIME HA CKOPOCTh XUMHUYECKON pEaKLUU
1 TIOJIO)KEHHE XUMHUUYECKOro paBHOBecHA. OKHCIUTENBHO-
BOCCTaHOBUTEIBHBIE PEAKINH, IEKTPOHHBIN OaTaHc
OKHCIIUTEIhHO-BOCCTAHOBUTEIBHON PEaKInH.

HOHSITUS TIPH ONHCAHUK CBOMCTB BELIECTB U MX MPEBPAILICHHUMN.
KiraccuduimpoBaTh XUMHYECKHE PEAKIUH TO PA3IMYHBIM
MpU3HAKaM. Y CTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH
XHUMUYECKOH peakIiy OT pa3INIHbIX (PaKTOpOB.
ITporao3npoBaTh BO3SMOKHOCTH IPOTEKAHUSI XUMUYECKUX
MPEeBpAIIECHNI B Pa3INIHbIX ycIoBUsX. OnpenensiTs
OKHCIHUTENb U BoccTanoBuTens B OBP. CocraBmsars
3JIEKTPOHHBIN OanaHc peakiuy. [Ipon3BOANTS BEIYUCICHUS O
XMUMUYECKHM ypPaBHEHHUSIM. Y4acTBOBAaTh B COBMECTHON paboTe
B Mape wiu rpynrne. BeicTpanBaTh pa3BEpHYTHIE MTUCEMEHHBIE U
YCTHBIC OTBETHI C OTIOPOil Ha MH(POPMAITHIO U3 YIeOHUKA U
CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO MCIIOIB30BATh U3YyICHHBIN
MOHSTUMHBIN anmapaT Kypca XUMUU
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CocraBieHue ypaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIMI C UCIONB30BAHUEM METOJA
3JIEKTPOHHOT0 OasaHca. XUMHIECKHH 3KCIIEpUMEHT:
JemoncTpanuu: MccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHMYECKOH peakIM OT BO3AECUCTBHS pa3IMYHbIX
(akTopoB. OMBITHI, HIUTIOCTPUPYIOLIHE TPUMEPEI
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX Peakiuil (ropeHue,
peakuK pa3oKeHHs, COSIMHEHNs ). Berancenus:
KOJIMYECTBA BEIIECTBA, 00bEMa M MAaCChl pEareHTOB WIIN
MPOIYKTOB IO YPAaBHEHUSIM XUMHUECKUX PEaKIUi

1.3 | DnexTponuTudecKkast JUCCOLHALIHSL. 8 Teopus 3MEKTPOTUTUIECKON AUCCOIUALINY. PackpbIBaTh CMBICT M3ydaeMbIX MOHATHH, a TAKXKE CMBICTT
XUMHUECKHE PEaKIUU B PacTBOPAX ONEeKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI. TEOPUH INEKTPOIUTHYECKOH icconranun. OObICHITh

MexaHu3M AUCCOIMALINY BEIECTB C PA3TUUYHBIMU MIPUYMHBI 3EKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB BEILECTB,
BUJAMH XMMUYECKON CBsi3U. CTeneHb TUCCOIMAIINN. pa3nuyaTh ciiadble ¥ CHIbHBIE 31EeKTPONIUThL. COCTaBIATh
CuinbHble U ca0ble AIEKTPOIHTHI. Peakiium HOHHOTO YpaBHEHMS AUCCOLUAIIM KUCIIOT, IIeJ04el U coeil, MoIHbIe U
oOMeHa. Y CIIOBUsI MPOTEKaHUs PEaKIUii HOHHOTO COKpaIEHHbIE HOHHBIE YPABHEHHSI XUMHYECKUX PeaKui
O6MeHa, ITOJIHBIC U COKan_[éHHbIC HNOHHBIC YPAaBHCHUA HOHHOI'O 06MeHa, KpaTKUE€ MOHHBIC YPAaBHEHUS IIPOCTHIX
peakuuii. CBOMCTBa KHCIIOT, OCHOBaHHUI U COJIel B CBET€ | peakIMil rUIpoiu3a cojeld. XapakTepr3oBaTh o0mme
MPE/ICTABIICHUIH 00 AJEKTPOIUTUUECKON TUCCOIHAIIHH. XMMHYECKHE CBOMCTBA BELIECTB Pa3JIMYHBIX KIACCOB HA OCHOBE
KauectBennsie peaxiyu Ha HOHBI. [IoHATHE O TUAPONK3E | TEOPUU IIEKTPOTUTHUECKON AUCCOIMAIINN; TOATBEPKIATh
conell. XMMUYECKUH SKCIIEPUMEHT: JleMOoHCcTpanuu: CBOICTBA IIpUMEPaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI
HccnenoBanue 31eKTpOIPOBOAHOCTH PACTBOPOB XMMHUUYECKUX peakiuil. PemaTs skcriepuMeHTalbHbIe 3a7a4i 10
BEILIECTB, NPOLIECCa AUCCOLNAIINN KUCIIOT, IeIoYeh 1 Teme. [ImaHnpoBaTh U OCYIECTBIATH HA MPAKTUKE XMMUYECKHE
coJiell (BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB). 9KCTIEPUMEHTBI, IPOBOUTH HAOMIOCHUS, JIENATh BHIBOABI MO
OTMBITEI, MIUTIOCTPUPYIOLIE IPU3HAKY POTEKAHUS pe3yspTaTaM KCIEPUMEHTA MPU NMPOBEICHUH JTa0OPaTOPHBIX
peakiuii HoHHOro oOMeHa (00pa3oBaHue ocajKa, OTIBITOB M MPAKTUYECKUX PabOT.
BbIJIENIEHHE Ta3a, o0pa3oBaHue Boabl). PaciosHaBanue CrnenoBath npaBuiaM 0e30macHol paboThI B J1aOOpaTOpHU TPH
HEOPraHMYECKUX BEILECTB C IOMOIIBIO0 KaUeCTBEHHBIX UCIIOJIb30BAaHUN XUMHWYECKON TTOCY/BI M 000PYIOBAHUS.
peaxmuii Ha noHbL. JlabopaTopHbIil onbIT: M3ydenue [IpoBOAUTH BBIYMCIEHUS IO XUMUYECKUM YPABHEHUSM.
NPH3HAKOB MPOTEKAHHS PEaKLd HOHHOTO OOMEHa B Y4acTBOBaTh B COBMECTHOH paboTe B Iape WU IpyIIIe.
PacTBOpax AIEKTPOIUTOB (C 0Opa30BaHUEM OcallKa, BeicTpanBaTh pa3BEPHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
BBIZICJICHUEM Ta3a, 00pa3oBaHueM BoAbl). [IpakTudeckas | omopoid Ha MHGOPMALHMIO U3 y4eOHNKA 1 APYTHX HCTOYHUKOB
pabora: napopManuy, B ToM yrcie UHTepHeTa
Ne 1. Pemenue skcrieprMEHTANBHBIX 33724 110 TEME.
BolunciieHusi: 10 ypaBHEHUSIM XMMHUYECKUX PEAKLUM

HWroro no pazgery 17

Pasnmen 2. HemeTaimsl 1 MX COSIMHEHUS

2.1 | OOmas xapaKTepUCTUKa XUMAIECKUX 4 O6mras xapakrepucTrka ramoreHoB. OcoOeHHOCTH OOBSCHITH 00IIKe 3aKOHOMEPHOCTH B N3MEHEHHUH CBOMCTB

snemMeHToB VIIA-rpynmsl. ['ajgoreHnst

CTPOCHHS aTOMOB, XapaKTEPHbIEC CTETICHN OKHCICHUS.
Crtpoenne u Ppu3mIecKie CBOWCTBA MPOCTHIX BEUIECTB —
rajoreHoB. XMMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3amMopeiCTBHE ¢ METAJUTAMH, HEMETAJIIAMH,
menodamu). XsopoBogopo. ConstHast KUCITOTa,

HEMETAJUIOB M X COSIMHEHHUH B TIpe/iesiax MaJbIX IIEPUOA0B 1
TIIaBHBIX noarpymn Ilepronuaeckoil cucTeMbl XUMHIECKHX
3JIEMEHTOB C YYETOM CTPOEHHSI UX aTOMOB. XapaKTepU30BaTh
(hu3HUecKre ¥ XUMIYECKHE CBOWCTBA IIPOCTHIX BEIIECTB
TaJIOTEHOB (Ha TIPUMeEpe XII0Pa) M CIOKHBIX BEIECTB
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XMMHUYECKHE CBOMCTBA, MOIydeHNE, IPUMEHEHHUE.
JlelicTBre XJI0pa ¥ XJIOPOBOAOPO/Ia HA OPTaHU3M
yeJioBeka. BakHelIme XJIOpHIbI M MX HaXOXKACHHUE B
npupose. XMMUYECKUH 3KCIIEpUMEHT: JleMOHCTpaliu:
OmnbIThI, OTpakaromue GU3NIECKue 1 XUMUIECKUE
CBOICTBA TaJIOTEHOB M UX COEITUHEHHH (BO3MOXKHO
UCIIOJIb30BaHKe BHAeoMaTepraioB). O3HaKOMIICHHE C
o0pa3aMu XJI0pHuI0B (rajoreHu0B). JlabopaTopHbIi
onbIT: M3yueHne CBOWCTB CONTHON KUCIIOTHI.
[IpoBenenne kKa4ecTBEHHBIX PEaKIyii Ha XJIOPHI-HOHBL.
[MpakTryeckas padora Ne 2: [Tonydenue cosstHON
KUCJIOTHI, M3y4eHue e€ CBOWCTB. BrruncieHus: no
YpaBHEHHSIM XUMHYECKHX PEaKIni, eCIIi OJUH U3
peareHToB JIaH B M30bITKE

(XI10pOBOIOPOIA, XITOPHUIA HATPHS), CITIOCOOBI UX TOTYICHUS,
MPUMEHEHNE 1 3HaUCHUE B IPUPOJIE U KI3HU YEIOBEKA.
OmnpenensTh XJIOpUA-UOHEI B pacTBope. [lmanupoBaTs n
OCYIIECTBIISITH Ha MPAKTHKE XUMHYECKNE IKCTIEPUMEHTHI,
MPOBOJIUTDH HAOJIOAEHUS, AENaTh BHIBOABI MO pe3yJIbTaTaM
SKCTIEpPUMEHTA IIPHU TPOBENICHNH Ja00PaTOPHBIX OMBITOB U
npakTHdeckux padbot. CrenoBath npaBmiaM 6e30MacHOM
paboThI B 1a0OpaTOPUH MPH MCIOIB30BAHUA XUMHUYECKOH
NoCcyZbl ¥ 000pyaoBaHus. BeicTpauBath pa3BEpHYTHIE
MIICBMEHHBIE U YCTHBIE OTBETHI C OTIOPOI Ha HH(POPMAIHIO U3
yueOHHKa U CIIPAaBOYHBIX MaTepHajIoB, IPaMOTHO MCIIONb30BaTh
N3Yy4eHHBII MOHATUIHBIN annapaT Kypca XUMUU

2.2 | OOmias xapaKTepUCTHKA XUMHUYICCKUX OO01mas XxapaKTepUCTHKA JIEMEHTOB VIA-TpyIIIibL. OOBSCHAITH 00IIIHE 3aKOHOMEPHOCTH B U3MECHCHUHU CBOMCTB
anemeHToB VIA-rpynmsl. Cepa u eé OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHN a51eMeHTOB VIA-TpYINIbI M MX COENMHEHUI C Y4ETOM CTPOSHHUS
COE/IMHEHUS okucienus. CTpoeHue U pU3HMYecKre CBOWCTBA MPOCTHIX | MX aTOMOB. XapaKTepu30BaTh (PU3NUECKUE U XUMHYECKUE

BEIIIECTB — KUCIIOPOJa U Cephl. AJIJIOTPOIIHBIE CBOICTBA MPOCTOr0O BEIECTBA CEPhI U e€ COeANHEHU
MOTU(HKAINN KUCIOPOIa U Cepbl. XUMHUYCCKUE (cepoBomopo/ia, OKCHIIOB CEPbI, CEPHOM KUCIIOTHI, CYab(haToB),
cBoiicTBa cepbl. CepoBOIOPO/I, CTPOCHUE, (PU3UYECKUE U | CIIOCOOBI MX MOTYYEHHs, IPUMEHEHHE U 3HaYeHUE B TIPUPOIE U
XHUMHYECKHE CBOMCTBA. OKCI/IJIBI CEPhbI KaK JKU3HHU 4YCJIOBCKA. OHpe}IeHﬂTb HaJIN4Yue CyJ'ILd)aT—I/IOHOB B
MPeACTaBUTENN KHCIOTHBIX OKCHI0B. CepHas KUCIIOoTa, pactBope. OOBSICHATH CYIIHOCTH SKOIOTUYECKUX MPOoOIIeM,
(usnueckre 1 XuMHYECKUe CBOWCTBa (00IIMe Kak CBSI3aHHBIX C TiepepaboTKol coenuHeHni ceprl. [ImanupoBate u
HpeCcTaBUTeNs Kilacca KUCTIOT U CIeu(HIecKHe). OCYIIECTBIISITh Ha MPAKTHKE XUMHUYECKUE IKCIIEPUMEHTBHI,
XUMHYECKUE PEaKIMH, JIEKAIIE B OCHOBE MPOBOIUTDH HAONIOAEHUS, A€NaTh BHIBOABI MO pe3yJIbTaTaM
MPOMBIIIJICHHOTO C1I0c00a TOJIy4eHHs CePHOU KHUCIIOTHI. skcniepumenTa. CrnezoBaTh paBuiaM 0e30MacHoi paboTHI B
[Ipumenenne. Conu cepHOI KUCIOTHI, KAUECTBEHHAS 71a00paTOpUH PH UCTIOIB30BAHUN XUMHYECKOM MOCYIBI 1
peakuus Ha cynbdaTt-uoH. Haxoxnenue cepsl u eé obopynoBanus. [Ipon3BOANTE BHIYUCIEHHS 110 XUMHUYECKUM
COEIMHEHUH B IIpHpoze. XUMHUYECKOE 3arpsi3HEHUE ypaBHEHMsM. VIcronp30BaTh MPH BHIOJIHEHUH Y4EOHBIX
OKpY’KaroIiel cpeibl COSANHEHUSMHE CePBI (KUCIOTHBIE 3aJaHU{ TEeKCTHl yUeOHUKA, CIIPAaBOYHBIE MaTEPHAIIbI
JIOK[IH, 3arpsi3HEHHEe BO3yXa 1 BOJOEMOB), criocoObl ero | ([Tepuoguyeckyro cucreMy XMMUYECKHX 3eMenToB 1. U.
[IPEeIOTBpAILEHHSL. XUMHUYECKUH SKCIIEPUMEHT: MenpeneeBa, TaOIUIy paCTBOPUMOCTH KUCIIOT, OCHOBAHHNA U
Hemonctpanun: O3HaKOMIIEHHE ¢ 00pa3IaMu cephl U e€ COJIEH B BOJZIE, DJIEKTPOXUMHUYECKUN Psi/i HAIIPSHKEHUI
COEIMHEHUSIMU (BO3MOXKHO HICIIONBb30BAHNE MeTaiioB). Mcronb30BaTh Mpy BEIIOMHEHUN YIE€OHBIX 3aJaHUN
BHUAeoMaTepuanos). Habmronenune mpomecca oOyriuBaHus | U B IIPOLIECCE HCCIIEIOBATENBCKOM NEATEIbHOCTH HAyTHO-
caxapa IoJ] JIeHCTBHEM KOHLIEHTPHPOBAHHON CEpHON MOMYJIIPHYIO JIUTEPATYPY XUMHIECKOTO COACPKAHUS,
kucnotsl. JJabopatopHsle onbITeL: V3ydeHne XMMUUECKUX | CIIPaBOYHbBIE MaTepHallbl, pecypchl VIHTEepHeTa
CBOMCTB pa30aBiieHHOH cepHO# KucinoThl. [IpoBenenue
KaueCTBEHHOHN peakIny Ha CyNb(haT-HoH U HaOIroIeHne
MPU3HAKA €€ NPOTEKaHMs

2.3 | OOmas xapaKkTepuCTHKa XUMHUIECKUX OO01mas xapaKTepUCTHKA HIEMEHTOB V A-TpyIIITHL OOBsCHATH 00MIKE 3aKOHOMEPHOCTH B N3MEHEHHUH CBOMCTB

aneMeHToB VA-Tpymmsl. A30T, pocdop
U MX COCAMHEHHS

OCoOEHHOCTH CTPOSHHS AaTOMOB, XapaKTepHBIE CTETICHA
OKHUCJICHHS. A30T, paclipoCTpaHeHHE B IIPHPOJE,

3JIeMEHTOB VA-TPYIIIBI U NX COSTUHEHUH C YIETOM CTPOCHHS
MX aTOMOB. XapaKTepHU30BaTh (PU3NIECKHIE M XMMHUUECKHE
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¢usmueckre 1 XuMu4Yeckue cBoiictsa. Kpyrosopor azora
B Ipupoje. AMMHaK, ero GpU3HYecKrue 1 XUMHIECKUE
CBOIiCTBa, MoTydeHne u npuMeHenne. Coily aMMOHUS, UX
(usnUecKkre 1 XUMIYECKUE CBOWCTBA, IIPIMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbBI aMMOHHMSI. A30THas
KUCJIOTa, e€ nonydeHne, Gu3ndeckue 1 XUMHUUECKHe
cBolicTBa (00IIME KaK MPeICTaBUTENS Kilacca KUCIOT U
crierduaeckue). Mcrnons3oBanre HUTPATOB U COJICH
aMMOHHUS B KAYECTBE MHUHEPAIBHBIX YI00pEHHH.
XUMHYECKOe 3arpsi3HEHHE OKPYKArOIIEeH Cpeibl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE IO/, 3arps3HEHHE
BO3]lyXa, IOUBBI U BO0éMOB). Docop, amwioTponHsie
Moaudukanuu Gocopa, puUMUECKue 1 XUMUIECKUE
crorictBa. Oxeua dochopa (V) u docdopHas kuciora,
(usnueckre 1 XUMIYECKUE CBOWCTBA, TOyIeHHE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATHHBIX
ynoOpeHnii. XMMUYeCKHid SKCIiepUMeHT: JleMOoHCTpaluu:
O3HakomiieHHE ¢ PU3MYECKUMHU CBOMCTBAMH a30Ta,
(dhochopa u ux coequHEHUH (BO3MOXKHO HCITOIb30BaHKE
BHZIcOMaTepuaion). O3HaKOMIICHHE C 0Opa3iamMu
a30THBIX U ocopHbIX ynoodpenuid. [lonyuenue,
coOupaHue, paclio3HaBaHUE U N3y4EHHE CBOMCTB
aMMuaka. B3aumozelicTBre KOHUEHTPUPOBAHHOM
A30THOM KUCIIOTHI C MeZIbI0 (BO3MOXKHO UCIIOJIB30BAHUE
Busieomarepuaios). JlabopaTopHbie onbiThl: [IpoBeneHue
Ka4eCTBEHHBIX peakiuii Ha MOH aMMoHUs U (ocdar-uoH,
Y N3y4eHue MPU3HAKOB UX NpoTekaHus. [IpakTuueckas
pabota Ne 3: [lony4yeHne aMmMuaka, U3ydeHHE €ro
CBOMCTB. BbluncneHus: 1o ypaBHEHUSAM XUMHUUECKUX
peakuui

CBOICTBA MPOCTHIX BEIIECTB a30Ta U (ocdopa 1 UX COeUHEHHIH
(amMmmaka, conelf aMMOHWUSI, Q30THOW KUCIIOTHI, HUTPATOB,
okcuna gocdopa (V) u dhochopHoit kucnoTs, hochaTos),
CIOCOOBI MX TIOyYEHUs, IPUMEHEHNE U 3HAUCHUE B IPUPOJIE U
JKU3HHM destoBeka. OnpenensiT HOHbl aMMOHUS U poc(haTHOHBI B
pactBope. OOBICHATH CYIIHOCTh KOJIOTUICCKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXKICHUEM COCIMHEHHH a3oTa u docopa B
okpyxartonieit cpene. [lmanupoBath U OCyIIECTBIATh HA
MPaKTHKE XUMHYECKUE HKCTIEPUMEHTHI, IIPOBOANTH
HaOJIOJICHNS, IENaTh BBIBO/IBI IO pe3yibTaTaM 3KCIeprMeHTa
TIPY MPOBEJICHNY J1a0OPATOPHBIX OIMBITOB U IMPAKTHUECKOH
pabotsl. CriennoBaTh MpaBuiiaM 0e30MacHoi padoThI B
71a00paTOpUH MPU KCHONB30BaHUHM XUMHUUECKOH MOCYIBI U
o0opynoBanus. [Ipon3BOIUTE BHIYMCIEHHUS 110 XUMHUUECKUM
ypaBHEHHsIM. Vcronp30BaTh MpH BHITIOIIHEHUH Y4eOHBIX
3a/laHi TEKCTHl y4eOHNKa, CIPAaBOYHBIE MaTepHaIbl
(mepruoANYECKyIO CHCTEMY XUMHUYECKUX 3neMeHToB J[. U.
MemnneneeBa, TaONIUIly PACTBOPUMOCTH KHCIIOT, OCHOBaHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN psiJl HANIPSKECHUN
METaJIJIOB)
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OO1as xapakTeprCTHKa XUMIYECKUX
aneMeHToB [VA-rpynmel. Yriepon u
KPEMHHMH, ¥ X COCIMHEHUS

OO01mras xapaKTepUCTHKA SIeMEHTOB IV A-TpymbL.
Oco6eHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIICHU
OKHUCJIEHH. YTJIepo, aJUIOTPOITHbIE MOAU(DHKALINH,
pacrpocTpaHeHue B pupoze, GU3HIECKUEe U XUMHIECKHE
cBoricTBa. Ancopomms. KpyroBoport yriaepona B Ipupoe.
Oxcunel yriepona, ux Gpu3ndeckue 1 XUMHIECKHe
CBOICTBa, ICHCTBUE HA KUBbIE OPraHU3MBI, [IOJyYEHUE U
MIpUMEHEeHHEe. DKOJOTMYECKIe TPOOIEMEI, CBI3aHHBIE C
okcugoM yrirepoxaa (IV), rumoresa riro6anbHOTO
TTOTEIUICHUS KITMMAaTa, TAPHUKOBBIHA 3P PeKT. YTompHas
KHCIIOTa M €€ CONM, NX (PU3NUECKNE U XUMHUIECKUE
CBOICTBa, MOJIydeHUE U puMeHeHne. KauecTBeHHas
peaxiwist Ha KapOoHaTHOHEL Vcnonp30BaHue KapOOHATOB

OOBSICHATD 00II1e 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
aneMeHTOB [VA-rpynmsl u UX COeANMHEHNH ¢ yIETOM CTPOCHHUS
MX aTOMOB. XapaKTepHU30BaTh (PU3NIECKHE U XUMUUECKIE
CBOICTBa MPOCTHIX BEIIECTB YIIIEPOIa U KPEMHUS U X
COeMHEHUH (OKCHUIOB YIIIepO/a, YrOIbHOM KHCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUSI, KDEMHHEBOI KHUCIIOTHI,
CHJIMKATOB), CIIOCOOBI MX TONyYEeHUs], IPUMEHCHNE U 3HAUCHNE
B MIPUPOE U KU3HU uenoBeka. OObSICHATh MPUIHNHHO-
CIIC/ICTBEHHYIO CBSI3b: CTPOCHHUE BEIIECTBA — CBOMCTBA —
NPUMEHEHNE — Ha TIPIMEpax COSIUHEHHUH YIIIeposia U KPEMHHUS.
OnpenensTe KapOOHAT- M CHIINKAT-HOHEI B paCTBOpE.
OOBSCHITH CYITHOCTH SKOJIOTHYECKUX MPo0IeM, CBI3aHHBIX C
HaXO0XJICHHEM YIJICKHCIIOTO ra3a B OKpYKaloIeH cpere.
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B OBITY, MEJJUIIHE, IPOMBIIUIEHHOCTH U CEIECKOM
xo3stiicTBe. [lepBoHaYambHBIE TOHATHS 00 OpPraHUYECKUX
BEIIECTBAX KaK O COSMHEHMSIX yriieposa (MeTaH, 3TaH,
STHJIEH, allETUIIEH, 3TaHOJ, TIIUIEPHH, YKCyCHas
kuciora). [IpupoHbIe HICTOYHUKH YTIIEBOJOPO/IOB
(yromnb, pUpOIHEIA Ta3, HEPTH), MPOILYKTH HX
nepepaboTKH (OEH3MH), UX POJIb B OBITY U
MPOMBINIICHHOCTH. [ToHATHE 0 OMONIOTHYECKH BaXKHBIX
BEIlleCTBaxX: )KUpax, Oeykax, yriieBoJax — ¥ UX pojH B
JKU3HU yenoBeka. MarepuaibHOE €AMHCTBO
OpPTaHUUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero ¢puzndeckre 1 XMMUUECKHE CBOICTBA,
nony4eHue u npuMeHeHrne. CoeAMHEHNsI KPEMHHUS B
npupoae. OOIre npeacTaBICHUS 00 OKCHIIE KPEMHHUS
(IV) u kpemuueBoii kuciore. CUIIUKATHI, UX
UCIIOIb30BaHKE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH.
BaxHelilve cTpouTeNbHbIE MaTepralbl: KepaMuKa,
CTEKJI0, IIEMEHT, OeTOH, Kelle300eToH. [IpobieMbl
6€30IacHOro NCIOIB30BAHUS CTPOUTEIHHBIX MaTePHAIOB
B MOBCE/THEBHOU KU3HU. XUMHUECKUIN 3KCIIEPUMEHT:
JemoHcTpamu: Monenu KpUCTaluIM4eCKUX PelEToK
anMasa, rpadura, gymiepeHa. O3HaKOMIICHHE C
IPOLIECCOM a/ICOPOLIMU PACTBOPEHHBIX BEILECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHBOra3a.
O3HaKOMJICHHE C TPOAYKLUEH CHIINKATHON
npoMbllIeHHOCTH (Buaeomarepuarsl: cuinkaTHas
MPOMBIIIIEHHOCTD). Mozenu MoJieKysl OpraHuIeCKHUX
BetectB. JlabopaTtopHsiii onbit: [lonyueHnue, codupanmue,
pacro3HaBaHUE U U3Y4EHUE CBOUCTB YIVIEKUCIIOTO rasa.
[IpoBeneHne KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-HOHBI U U3Y4EHUE MIPU3HAKOB UX NPOTEKAHMS.
[IpakTrueckue padotsl: Ne 4. [TonydeHue yrieKucioro
rasa, u3ydeHue ero cBoucTB. Ne 5. Pewienue
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenmme
HEMETaJUTbl U UX COEIMHEHI» BhraucieHus: mo
YPaBHEHHSAM XUMHUYECKUX PEaKIn

[MoaTBepkaaTh OCOOEHHOCTH COCTaBa OPraHMYECKUX BEIIECTB
TpUMEpaMH TIPOCTHIX COSANHEHUH (MeTaH, 3TaH, ITUIIEH,
arieTHJIeH, 3TaHOJI, TJIMIEPUH, YKCyCHas KHCIIOTa), B3AUMOCBSI3b
HEOPraHWMYECKHX COSIMHEHUH yIiIepoia U OpraHuYeCKUX
BeecTB. OMICHIBAThH POIIb OEIIKOB, KUPOB U YTIIEBOJIOB B
(hyHKIIMOHMPOBAHUH KHUBBIX OPTaHU3MOB, COCTaB IPUPOIHBIX
HCTOYHUKOB YTIIEBOAOPOJIOB, UX POJb B OBITY
MPOMBIIITIEHHOCTHU. [IpOBOIUTE BEIYMCIEHUS 110 YPaBHEHUSIM
XUMHUYECKHUX peakiui. [lnaHupoBaTe U OCyIIECTBIATH HA
[IPaKTUKE XUMHUUYECKUE SKCIIEPUMEHTBI, IPOBOAUTD
HaOJIOICHNS, IeNaTh BBIBOJIBI IO pE3yNbTaTaM 3KCIepHMeHTa
TIPY TIPOBEJICHNY J1a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabot. CneoBaTh npaBuiiaM 0e30MacHol paboThI B
1a00paTOpUH MPY MCHONB30BaHUHM XUMHUUECKOH MOCYIBI U
obopynoBanust. Mcrionb30Bath NMpy BHIMOIHEHUN Y4eOHBIX
3aJlaHUi TEKCTHl y4eOHNKa, CIPAaBOYHBIE MaTepHaIbl
(ITeproguyeckyro cucTeMy XUMHU4ecKux 3neMeHToB J[. .
MemnneneeBa, TabNIUIly PACTBOPUMOCTH KHCIIOT, OCHOBAHUH 1
COJIEH B BOZIE, MIEKTPOXUMUUECKUN psiJl HANIPSKEHUN
METaJIJIOB)

HWroro no pazgery 25
Pasnen 3. Merauisl ¥ UX COEMHEHUSI
3.1 | O6mme cBOHCTBa METAIIOB 4 OO0mras xapaKTepUCTUKA XUMUIECKHAX SIIEMEHTOB — PackpriBaTh CMBICT M3y9aeMBIX IOHATHIH U IPUMEHSTH 3TH

METAJIJIOB Ha OCHOBAHWH MX MOJOKEHUS B
Ilepnoguueckoii cucreMe XuMU4ecKkux 3yemenTos .M.
MemnneneeBa u ctpoeHust aToMoB. CTpOEHHE METAIIIOB.
Mertannundeckas CBsI3b ¥ METAUTMYECKAS

MOHSITUS TIPY OMTUCAHUK CBOMCTB BEIIECTB U MX MPEBPAIICHHIA.
OOBsCHATH 00MIKe 3aKOHOMEPHOCTH B N3MEHEHHUH CBOMCTB
3JIEMEHTOBMETAIUIOB M UX COCAMHEHUH C y4ETOM CTPOCHHS UX
aTOMOB. XapaKTepHU30BaTh CTPOCHHE METAILIOB, O0IIHE
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KpHCTaJUINIECKas peIéTKa. DIEKTPOXUMUYECKUN P
HanpspKkeHui MeTtasuioB. dusnyueckre 1 XUMHYECKHE
cBoiicTBa MetayuioB. OO0Imue CrrocoOb! OTyYeHUs
MeTasuioB. [ToHsITHE O KOPPO3UH METAIJIOB, OCHOBHBIE
CIIOCcOOBI 3aUTHI X OT Koppo3un. CrutaBsl (CTalb,
YYTyH, QIOpPaJTIOMUHHHN, OpOH3a) U UX IPUMEHEHUE B
OBITY ¥ IPOMBIIIUIEHHOCTH. XMMHUYECKHH 3KCIIEpUMEHT:
HemoncTpanuu: O6pasibl METaNIOB U CIUIABOB.
W3ydenue pe3yabTaToB KOPPO3UU METAILIOB (BO3MOXKHO
UCIOJIB30BaHUE BUJeoMaTepuaioB). JlabopaTtopHsle
onbITel: O3HaKOMIIEHHE ¢ 00pa3llaMy METaJIOB U
CILJIaBOB, UX (PU3MUECKUMH CBOHCTBAMH.

Beruncienus: mo ypaBHeHUSIM XUMUYECKUX PEAKIHH,
€CJIU OJIUH M3 PEareHTOB COAEPKUT PUMECH.

(hm3nueckre 1 XNMHYECKHE CBOWCTBA METAIJIOB.
XapakTepr3oBaTh OOIIHIE CIIOCOOBI TIOTYYCHUS METAJUIOB.
OnuceIBaTh CIIOcO0B! 3aIIUTHI METAJIIOB OT KOPPO3HH.
CrnenoBath npaBmiIaM 0e30macHol paboThI B J1a0OpaTOpUH PU
HCTIOJIb30BaHUH XUMHYIECCKOH TOCYBI 1 000pyI0BaHUS.
[Tpon3BOIUTH BEIYMCIICHHS TT0 YPABHCHHUAM XHUMHUICCKUX
peaKIuii, ecl OIMH U3 PEareHTOB COJEPKUT IPUMECH.
YyacTBOBaTh B COBMECTHOI paboTe B Iape WU rpyIIie.
Vcronb30BaTh MPH BBHITIOHEHHH YYCOHBIX 3aaHUN TEKCTHI
yueOHuKa, cripaBouHble MaTtepuainsl (Ilepuoandeckyro cuctemy
XUMHYecKuX 3eMeHToB J[. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJiel B BOJIE,
AIIEKTPOXUMHYECKHH PsiJl HANIPSHKEHUH METaJLIOB)

3.2

Bakueiime Metaisl 1 UX
COEIUHEHNS

16

[Ilenounsle MeTaubl: MonokeHue B [lepuonndeckoit
cucreMe xuMuueckux snemenToB JI.M. Menneneesa,
CTPOCHHE UX AaTOMOB, HAXOXKJICHUE B IPUPOIC.
duznyeckre 1 XUMUIECKUE CBOMCTBA (Ha IpUMeEpe
HaTpus 1 Kajust). OKCHUIBI ¥ THIPOKCHUIBI HATPUS U
Kajus. HpI/IMeHeHHe HICJIOYHBIX METAJIJIOB U UX
coenuHeHui. [l{enouHo3eMenbHbIE METAJUIBl MAaTHUN U
KaJIbLui: nonoxeHnue B [lepuonuueckoi cucreme
xumudeckux aneMeHToB J[.M. Menaeneesa, ctpoeHue Ux
aTOMOB, HaXOXKEHHUE B mpupoae. Ouznyeckue U
XUMHYECKHE CBOMCTBA MarHus U Kanblius. BaxkHelie
COCZMHEHUS KaJbIUs (OKCHUI, TUAPOKCHJ, CONH).

JKécTtkocTh BOZBI U CIIOCOOHI €€ yCTpaHeHUs. AJTIOMHHUI:

nonokeHue B Ilepronnueckoil cucreMe XUMHUYECKUX
anemenToB (.M. Menneneesa, crpoeHue aroma,
HaxoX7eHue B npupoae. PU3HdecKue U XUMUIeCKHe
cBoiicTBa amoMuHusA. AM(OTEpHBIE CBOMCTBA OKCHIA U
TUIpoKcuaa amoMunus. JKeneso: momoxenue B
Ilepnoguueckoii cucreme XuMU4eCKUX 3yeMeHTos .M.
MemnneneeBa, CTpOCHHE aTOMa, HAXOXKACHUE B IIPHPOJIE.
dusnyeckre ¥ XMMHUYECKHE CBOMCTBA ene3a. OKCHIBI,
runpokcuasl u conn xenesa (II) u xxemesa (I11), nx
COCTaB, CBOMCTBA U MOJIyYEHUE. XUMUYECKUNA
skcniepuMerT: JlemorcTparin: OcoOeHHOCTH
B3aMMOJICHCTBUS OKCHJIA KaJIbLUsl M HATPUS C BOJOM
(BO3MO)KHO WCIIONB30BAaHUE BHIECOMATEPHATIOB).
OxpammBaHue TIIaMEHH HOHAMH HATPUS, KaJlus |
KaIbIws (BO3SMOKHO HCTIONB30BaHUE BUICOMATEPHAIIOB)
WccnenoBanue cBoicTB xkeECTKoM Bobl. [Iponecc

OOBSCHATD 00II1e 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
3JIEMEHTOB-METAJIJIOB ¥ UX COSMHEHUH B IpymInax ¢ y4éTom
CTPOEHUS MX aTOMOB. XapaKTeph30BaTh (PU3NUECKUE U
XHUMHUYECKHE CBOMCTBA IMPOCTBIX BEHICCTB METAJUIOB U UX
COeZIMHEHUH (OKCHUIOB, THAPOKCHIIOB, CONEH), CIIOCOOBI UX
TOJTYYCHUs, IPUMEHEHUE U 3HAYCHUE B IPUPOJAC U KU3HU
YeJIoBeKa. Y CTaHaBIHMBATh MPHYUHHO-CIEICTBEHHYIO CBA3b:
CTPOEHHUE BELIECTBA — CBOWCTBA — IIPUMEHEHHE — Ha
MPUMEPax U3y4aeMbIX BEIIECTB. Pacro3HaBaTh ¢ IOMOLIBIO
Ka4eCTBEHHBIX PEaKIUii HOHBI METAJIJIOB: MAarHus, KaJbLHs,
amoMuHus, ITMHKa, Xkenesa (1) u sxenesa (I11), meam (I1).
Jloka3piBaTh aM(OTEPHBIN XapaKTep OKCHUIOB U THAPOKCHIOB
AIIFOMUHHS U IIUHKA.

ITnaHupoBaTh M OCYIIECTBIISATH HA MMPAKTUKE XUMUUECKUE
9KCTIEPUMEHTHI, IPOBOIUTH HAOMIOCHUS, JIENaTh BHIBOABI MO
pe3ysbTaTaM 3KCIEpUMEHTA MPU NMPOBEICHUH JTa00PaTOPHBIX
OTIBITOB M MPAKTHYECKUX paboT. CienoBaTs npaBuiIaM
Oe3omacHoit paboThI B Ta00OPATOPUH TIPU UCTIOB30BAHUU
XUMHIYECKOH MOCYABI 1 000pyaoBaHus. [Ipon3BonuTh
BBIYHCIICHHS TI0 XUMUIECKUM YPaBHEHMSAIM. Y 9acTBOBATH B
COBMECTHOI1 paboTte B mape win rpyire. BeictpanBats
pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
nH(POPMALHUIO U3 YUEOHNKA U CIPABOYHBIX MaTepHAOB,
TPaMOTHO UCIOIb30BaTh U3YUYCHHBIN MOHATUIHBIN anmnapat
Kypca XUMHHA
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TOpEeHMs JKele3a B KHCIOpoAe (BO3SMOXKHO HCIIOIb30BaHHE
Buaeomarepuanos). JlJaboparopusie onbitel: [IpoBenenue
Ka4eCTBEHHBIX PEaKIMii Ha HOHBI (MAarHUs, KaJIbIHs,
almoMuHNs, IMHKa, xxenesa (1) u xenesa (1), mequ (1),
oIFicaHKe TIPU3HAKOB UX MpoTekanus. VccnenoBanue
aM(OTEpHBIX CBOMCTB THAPOKCH/IA aTFOMUHHUS U
rugpokcusa nuHKa. [Ipaktnyeckue pabotsr: Ne 6.
KéctkocTh BozbI M MeTOABI €€ ycTpaHeHus. Ne 7.
Pemenne skciepuMeHTANBHBIX 33724 [0 TEME
«BaxxHeimue MeTauIbl 1 MX COeIMHEHUs». Boruucienust:
M0 YPaBHEHUSIM XMMHUYECKHX PEaKIHid, €CIIN OIMH M3
peareHToB JlaH B M30BITKE WM COJIEPIKUT IIPUMECH;
MaccOBOM JIOJIHM BBIXO/1a IPOAYKTa PEaKIUU

Hroro no pazgeny 20
Paznen 4. Xumus u okpyxaroniasi cpeaa
4.1 XUMHS U OKpYKarollas cpena 3 BeuectBa 1 MaTepuaibl B TOBCEAHEBHOM KU3HU XapakTepu30oBaTh POJb XUMHHU B Pa3IHUHBIX chepax
yenoBeka. bezomacHoe MCmonp30BaHNe BEIIECTB U JIESITEILHOCTH JIIOJIEH, OCHOBHBIE BEIIECTBA 1 MaTEpHAIIBI,
XMUMHYECKHX peakiuii B ObiTy. [lepBas momors npu MPUMEHSIEMbIE B )KU3HH COBPEMEHHOT'0 yenoBeka. OOBICHITh
XUMHUYCCKUX 0KOrax U OTpaBJICHUSAX. XHUMHYECKOe yciioBust 6630HaCHOFO HCIIOJIB30BaHUsS BEUICCTB U XUMHNYCCKHUX
3arpsi3HEHUE OKpYKarollel cpep! (peaenbHas peakiuii B ObITy. AHAJIM3UPOBATH M KPUTUYECKH OLIEHHBATh
JA0IyCTUMask KOHEHTpalus BEIICCTB. Ponbs xumum B I/IHq)OpMaLII/IIO O BJIMAHHUW TPOMBIIIIJIEHHOCTH, CEJILCKOT'O
PELICHUH IKOITOTHYECKUX podieM. XUMHUYIECKUI XO03511ICTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE OKpYXKarolen
akcriepumenT: J{emoncTpanuu: Vzydenue oopasion cpelibl. YMETh OKa3bIBaTh IEPBYIO MIOMOILLb IPH XUMUYECKUX
MaTepHasioB (CTEKJIO, CIIABBI METAJIIOB, TOJTMMEPHBIC 0XOrax M oTpaBiieHusiX. [IpyHUMaTh ydacTre B 00CYXKISHUU
MaTepHaIbl) npo0JieM XMMHUYECKOI U 3KOJIOrMYECKOi HAPaBlIeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIMIO 110 IpodiieMe U
peiaraTb BO3MOKHBIE IIYTH €€ pelleHus!
HWroro no pazgery 3
PesepBHOE Bpems 3
OO0l1iee KOJIMYECTBO YacOB MO MPOrpaMme 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Bribepure TeXHUYECKHE MaTepUAIIBI

Bseaute cBoil BapuaHT

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Bsenure nanabie

HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Bsenure nanabie
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