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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XuUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBaTebHOMN IPOTPaMMBbl OCHOBHOTO o01ero o0pa3oBaHus,
npeactasieHHBIX B @I'OC 00O, a taxke Ha ocHOBEe (emepaabHOU padouei
MpOrpaMMbl BOCIIUTAHHUS M C YYETOM KOHIUEMIIMU MPENoJaBaHusl y4eOHOro
npenMera «XuUMHsS» B 00pa3oBaTeNibHbIX — opraHu3anusx Poccuiickoi
denepauum.

[Iporpamma mo xumum Aaé€T MpeACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHUS W Pa3BUTUS OOydYAIOUIUXCA CPEJICTBAMHU Y4eOHOIO
npeAMeTa,  yCTaHaBJIMBAeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHMUeE,
npeaycMaTpUBAET paclpesielieHe €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE IO
paszenamM M TeMaMm MpPOrpaMMbI MO XHUMHUH, OMPENEISeT KOJIMYECTBEHHbBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU coAepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHUSI XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOIro TMpollecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4alolUXCs, OMNpeNeIsieT BO3MOXKHOCTH MpeaMeTa Jyis
peanu3anuu TpeOOBaHMM K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHOMN
MpOrpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TaKKe TPEeOOBaHMIA
K pe3yiabTaTaM OOy4deHUs XMUMHUU Ha YPOBHE IeJed HM3y4YeHHUs MNpeaMeTa U
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIBLHOU JEATEIbHOCTH OOYydYarolierocs o
OCBOCHHIO YYEOHOIO COJIEP>KaHMUS.

3HaHWE XUMHUM CIY>KUT OCHOBOU JUisi (POPMHUPOBAHUS MHUPOBO33PEHUS
00yy4arol1erocs, ero npeCTaBlIeHUi 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOMPEBPAIICHUSIX
SHEPruud ¥ 00 SBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TII00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPIETHUUECKOM,
MUIIEBOM U SKOJIOTUYECKON 0€30MaCHOCTH, ITPOOJIEM 31paBOOXPaHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET pealM3allii BO3MOXKHOCTEM JJIs  caMOpa3BUTHS U
dbopMupoBaHUsl KyJIbTYphl JUYHOCTH, €€ oOmed ©u QYyHKIUOHAIBHOU
IPaMOTHOCTH,;

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
0o0y4arommxcsi, HABBIKOB HX CaMOCTOSITEJIbHOM Yy4eOHOU J1eATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W MCCIEOBATENIbCKUX YMEHHM, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK ¥ B TPOECCHOHAIBHOM JIeITEIIbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYyYHOTO MBIILICHUS, 3aKJIaJIIBAET OCHOBBI
LEJOCTHOTO B3MUIsiJa HA E€IUHCTBO MPUPOJLI U  YEJIOBEKa, SIBISETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
oOyyJaromumxcs;

crocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSIM, K TMPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B
AKOJIOTMYECKOE 00pa3oBaHUE O0YHArOIINXCS.

JlanHble HampaBieHUs B O0OYYEHUH XMMUU 00ECTICUMBAIOTCS CIELU(PUKON
colepkaHusi y4eOHOro TpeaMeTa, KOTOpPbIA SIBISETCS  IeIaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OMPEICIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00III€T0 00pa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOUIMMHUCS CHUCTEMbl NEPBOHAYAIBHBIX TMOHATUA XUMUH,



OCHOB HEOPTraHMYECKON XMMHUHU M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX MOHATHM
OPraHNYECKON XUMHH.

CrpykTypa cofep:kaHusi MPOrpamMMbl IO XUMUU ChOPMUPOBaHA Ha OCHOBE
CUCTEMHOT0 MOAX0aa K €€ uzyueHuro. CoaepKaHue CKIAAbIBAETCSA U3 CUCTEMBI
IOHATUM O XHMMHUYECKOM JJIEMEHTE W BEIIECTBE M CUCTEMBI IIOHATHH O
xuMuyecko peakuuu. OO€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX
MPEJCTABICHNUN Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

—Ilepuoanueckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHa
XUMUU;

—Y4€HHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3Y;

—pEACTAaBICHUNA 00 JIEKTPOJUTUYECKON JMCCOIMAIlMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JSMIIMPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT
OJIHOTO ypOBHS K JPYrOoMy, BBINOJHSIS  (PYHKIIMM  OOBSCHEHUS W
IPOTHO3UPOBAHUSL CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTHYECKOTO
IIPUMEHEHHS U MTOJyYEHUSI N3Y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl TI0 XUMHH CIHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHAS] O XUMHUYECKOW COCTAaBIAIONIEM HAYYHOM KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPO/IbI, IEHHOCTHOIO OTHOIIEHHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HAaHMS B Hayke. M3yueHue XUMHUM MPOUCXOANUT C MPUBICUECHUEM
3HAHWM M3 paHee M3YYCHHBIX YYEOHBIX MpeaMeToB: «OKpYyKaIOMHUN MUDY,
«buosorus. 5—7 ximacce» u «DPusuka. 7 Kinaccey.

[Ipy wu3ydeHUHM XUMHUU TPOUCXOAUT (POpMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKOM  HAayKM Kak  O0O0JlaCTU  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IPAKTUYECKON JAESATEIbHOCTH 4YEJIOBEKA M KAaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOW KYJIBTYphl. 3aJada y4eOHOTO MpeaMeTa COCTOWT B (hOpMUpPOBAHHH
CUCTEMbl XMUMHYECKUX 3HAHUM — BaXKHEUIMX (DaKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUHN, JOCTYMHBIX OOO0OMIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, A3blKa HAyKW, B MPUOOIICHUH K HAYYHBIM METOJaM MO3HAHUS MPHU
U3YYCHUH BEIIECTB M XUMHMYECKUX peakiuii, B (OPMHUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUW M UX NPUMEHEHHH B Y4€OHO-MIO3HABATEIIBHOW U
y4€OHO-HCCIIEIOBATENILCKON JCSTEIbHOCTH, OCBOCHUU IMPaBWJI OE30MaCHOTO
oOpallleHHs C BElIeCTBaMH B TOBCEAHEBHOM JKU3HHU.

[Ipy wu3ydyeHHH XWMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
BaXHOE 3HAYCHHUE MPUOOPETTN TaKUe eI, KaK:

—(hOopMHpPOBAaHNWE WHTECIUICKTYATbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSTUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—HAMpaBJICHHOCTh  OOy4YeHUST Ha  CHCTEMAaTHYEeCKOE€ MPUOOIICHUE
00y4JaroImuXcs K CaMOCTOSITEIbHOW TTO3HABATEILHON NEATeIbHOCTH, HAYIHBIM
MeTOJ[aM TMO3HaHUs, (OPMHUPYIOIIMM MOTHUBAIUMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—o0ecrieueHue YCIIOBHIA, CIIOCOOCTBYIOIIUX IPUOOPETEHUIO
OOyJaroIMMHCS  ONBITA  PAa3HOOOPA3HON  NEATEIBHOCTH, TIO3HAHUS W
CaMOITO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), WMEIOIINX
YHUBEPCAIBLHOE 3HAUCHUE ISl PA3JIMYHBIX BUJOB JE€ATEILHOCTH;

—(popmupoBanue oOmEeld (YHKIMOHATIBHOM M €CTeCTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHHUHA OOBSCHATH U OICHUBATH SBIICHUS



OKPY’KaIOIIEr0 MUpPA, UCIOJb3Yysl 3HAHUS U OIBIT, MOJTYYEHHbIE NPHU U3YUYEHUU
XUMUH, TPUMEHATh UX NPU PEUICHUH MpoOJeM B TMOBCEIHEBHOM >KU3HU U
TPYAOBOM NEATEIBHOCTH;

—(popMHpoBaHHe y OO0Yy4YaloIUXCAd TYMAHHUCTHYECKUX OTHOILICHUM,
MOHUMAHUSI I[EHHOCTH XWMHUYECKMX 3HAHMU N7 BBIPAOOTKU SKOJOTUYECKU
IIEJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYJAOBOW NEATEIHHOCTH B IEIAX
COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOLIEH MPUPOAHON CPEJIbI;

—pa3BUTHE MOTHBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCGHHS OOIIEUYETIOBEUYECKUX IEHHOCTEMH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tipoduiii W  HANpaBICHHOCTH
JaJIbHEHNIIero o0y4yeHusl.

OO0miee YuCIO 4YacOB, OTBEJAEHHBIX JUIsl WM3YyUYCHHS XUMUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 dacos: B 8 kiacce — 68 yacoB
(2 gaca B Heen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIE XUMHUYECKHE TOHATHS

[IpeameT xumuu. Posib XUMUH B dKU3HU YETIOBEKA. XUMUSI B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHdATHE O METOAAX MO3HAHUS B XUMHUU. UUCTBIE BENIECTBA U CMECH.
Crioco0nI pasjeneHus: cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3IeMEHThl. CHMBOJIBI XMMHUYECKHX
31eMeHTOB. [IpocThie U CIIOXKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENIbHAsE AaTOMHAas Macca.
OtHOocCuTENpHASE MONEKYISIpHAs Macca. MaccoBas A0Js1 XUMUYECKOTO AJIEMEHTA
B COCJMHEHHUH.

KommuectBo BemectBa. Monb. Moisippas  Macca.  B3aumocBssb
KOJINYECTBA, MACChl M YHUCIIA CTPYKTYPHBIX €JIMHUI[ BeulecTBa. Pacuérsl mo
dbopmysiaM XUMHUYECKUX COSTUHEHUM.

Pu3nueckue W XHUMHYECKHUE SBJICHHS. XHUMHYECKas peakius U €€
NPU3HAKUA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMHYECKHUE YpPaBHEHUS.
Krnaccudukarys XuMudecKux peakiuii (COeTUHEeHHS, Pa3JI0KEHUS, 3aMEIIEHUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCY/J0M, MpaBuiaMu paboThl B JabopaTopun
u mpuémMamu oOpalieHus ¢ J1abopaTOpHBIM O0OPYJOBaHUEM, H3YYCHHE H
omucaHue (PU3NYECKUX CBOWCTB OOpa3IOB HEOPTaHUYECKHX BEIICCTB,
HaOmoieHne pusnueckux (MIaBJICHUE BOCKA, TassHUE JIbJIa, paCTUPAHUE caxapa
B CTYINKE, KUMEHHE U KOHJIEHCALMS BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
NpOKaJIUBaHUE MEIHOW TMPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIIOTOM)
SABJICHUN, HAOJNIOJACHUE M OINHUCAHHE MPU3HAKOB MPOTEKAHUS XHUMHUYECKUX
peakiuii (pasyioxKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, pasznoxenue rugpokcuaa meau (1) mpu HarpeBanum, B3auMOJICHCTBHE
xesnesza ¢ pactBopom coiu meau (1), uzyuenue cnocoboB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  QWIbTPOBAHWE,  BBIMApUBAHUE,  JTUCTUIUIALIMS,
xpomatorpadus, MPOBEJACHUE OYHCTKHM TOBAPEHHOW CONM, HAOIIOJEHUE U
ONMCAHUE PE3YJAbTATOB MPOBEACHUS OMNbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHUE MOJIeJIe MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Bakueiiuue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaoposl — 2JIeMEHT U MPOCToe
BellecTBo. HaxoxkaeHue kuciiopona B mnpupoje, puznyueckue u XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Okcupapl. IIpumenenue kucnopoaa. CrnocoOsbl
MOJIyYeHUsI KHUCJIOpoJa B JabOpaTOpuuM W MIPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoza B mpupojie. O30H — almoTponHas Moau(PUKaIMs KUCIOPO/Ia.

TennoBoit 3pPexT XUMUIECKON PEeaKITUU, TEPMOXUMUYECKAE YPaBHEHUS,
9K30- U JHJOTEPMHYECKUE PEAKIMU. [OIUIMBO: Yrojib U METaH. 3arpsA3HECHUE
BO3JlyXa, YCUJIEHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — snemeHT M mpoctoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, ¢Gu3MUECKHe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOOBI
nonnyuyeHuns. Kucnorsl u conmu.

Monsipablit 00bEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CBoOWCTBa BOAbL. Boma kak pactBoputelb. PacTtBOphI.
HaceolllleHHbIE Y HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.



MaccoBass nonsg BemecTBa B pacTBOpe. XUMHYECKUE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B NpHUpOAEC U B KU3HU 4enoBeKa. Kpyrosopor
BOJIbI B PUPO/IE. 3arpsAi3HEHUE MPUPOAHBIX BOJI. OXpaHa U OUMCTKA TPUPOTHBIX
BOJ.

Kinaccudukanus Heopranndeckux coeauHennid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojieoOpasytomue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC) U
HecosneoOpazyronme. Homenknarypa okcuaoB. DPuU3MUeCKUEe U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [TomyueHne OKCUI0B.

OcHoBanusi. Krnaccudukaiusi ocHOBaHMIA: IIENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. Ou3znueckne U XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Gusnueckue
U XMMHUYECKHUE CBOWMCTBA KUCIOT. Pan aktuBHOcTHM MetaiuioB H. H. bekerosa.
[Tony4yeHune KucIor.

Comu. Homenkiarypa coneil. ®u3myeckue M XUMHUUYECKHE CBOMCTBa
conent. [lonydyenue comnen.

['eneTnueckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCAMHEHU.

Xumuueckuii IKcnepumenm:

KAQUeCTBEHHOE OIPEICICHUE COAECPKAHUS KHUCIOpOJa B  BO3IYyXE,
MoJyyeHue, coOupaHue, paclio3HaBaHHE M U3YYEHUE CBOMCTB KHUCIOpOAA,
HaOJIOJICHUE  B3aWMOJICUCTBUSA  BEIIECTB C  KHUCJIOPOJAOM U YCIOBUSA
BO3HUKHOBEHHUSI U TpEKpalleHus TropeHus (Mmoxkapa), O3HAKOMJICHUE C
oOpa3llaMl OKCHJOB UM OINUCAaHWE MX CBOWCTB, TMOJy4YE€HHUE, COOUpAHHUE,
pacro3HaBaHWE€ W W3YyYEHHE CBOWCTB BOJOpOJia (FOpEeHHUE), B3aUMOJICHCTBHE
Bojiopoja ¢ okcuioM Meau (Il) (BO3MOXHO HUCTIONB30BaHKE BUIECOMATEPUATIOB),
HaOJI0/IeHHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBAHUE
OCOOEHHOCTEM pPACTBOPEHHUS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOM JOJEH PacTBOPEHHOIO
BEILIECTBA, B3aUMOJCICTBHE BOJBI C MeTaulaMu (HATpUEM U  KallbI[UEM)
(BO3MOXKHO UCIIOJB30BaHUE BHJIEOMATEPUANIOB), HCCIEIOBAHUE O0O0pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJCHWE W3MEHEHUS
OKpacKM MWHIUKATOPOB B pacTBOpax KHUCIOT U IIEJIOYEH, H3ydeHUe
B3aumo/iericTBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINI HEUTPaAIU3allt, ITOTyYE€HNE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOTO MeTauia JPYyrUM W3 PacTBOpa COJIM, PEUICHUE
AKCHEPUMEHTAJBHBIX 3aa4 MO TeMe «Ba)xHellne KiIacCchl HEOPTraHHUYECKUX
COCIUHCHUI.

Iepuoanueckuit 3akoH u Ilepuoamuyeckass cucreMa XHMHYECKHX
remenToB JI. . Menneneesa. CrpoeHue aroMoB. XHMHYECKasl CBA3b.
OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie MOMBITKH KiIacCUPUKAIMK XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
IPYIIAaxX CXOJHBIX 3JEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMENIbHBIE METAJIbI,
TaJIOTeHBI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPhIE O00pa3yrT amQoTepHbIC
OKCHJbI U THIPOKCHU/IBI.

ITepuonnueckuit 3akoH. Ilepuoanueckas cucTeMa XUMUUYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkonepuogHass W UIMHHONEPUOAHAS (OPMBI
[lepuonuueckoit cucrtembl xumuueckux odiemeHtoB JI. . Menaeneena.
Ileprogpl u rpynnel. PuU3nyYECKUid CMBICI IMOPSAKOBOIO HOMEPA, HOMEPOB
NIEpUO/JIa U TPYMIIBI AJIEMEHTA.

Crpoenne artomoB. CocTaB aTOMHBIX sfep. HM30Tombl. OIEKTPOHBI.
CtpoeHne 2IEKTPOHHBIX 0007109€K aTOMOB TEepBHIX 20 XUMHUECKUX JIEMEHTOB



[Tepnomnueckoii cucremsl Jl. . MenaeneeBa. XapakTrepucTuKa XUMHAUYECKOTO
3JEMEHTA 10 ero nosoxenuro B [lepuoanueckoit cucreme . 1. Menaeneena.
3aKOHOMEPHOCTH W3MEHEHHUS paJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB M0 TPYIIIaM U IEPUOIAM.
3nauenue Ilepumoamueckoro 3akoHa u llepuoanueckoil cUCTEMBI
XUMHYECKUX 3JIEMEHTOB JUISl pa3BUTHU HAayku U npaktuku. . 1. Mennenee —
Y4EHBIN U TPAKIAHUH.

Xumuueckast cBsizb. KoBajeHTHast (MojsipHass W HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAsI CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipoueccel okuciIeHnsa U BOCCTAHOBIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3loB BEIECTB METAUIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C pAacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPbl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHUS ).

Meosicnpeomemmnule ceasu

Peanuzaumss MexXnpeaMeTHbIX CBS3€H MPU U3YYEHHM XMMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HKCIOJIb30BAHHE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAaK W TOHSTUH, SBIAIONIMXCS CHUCTEMHBIMU JUISI OTHEIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHUSA: HAay4yHbIM (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, KiIacCUUKaIus, MNePUOIUIHOCTD,
HaO0II0ICHNE, SKCTIEPUMEHT, MOICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®usuka: marepus, aTtoM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIUJ,
M30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKH 3apsjl, BEIIECTBO,
TENO, 00bEM, arperaTHOE COCTOSIHUE BeIleCTBa, Ia3, (PU3NYECKUEe BEIUYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: porocuntes, apixanue, buochepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPANbI, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMH4YeCKasi peaKkuusi

[Tepunonnueckuii 3akoH. [leprnoguueckas cucteMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMUYECKUX OJJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHs, KAIbIUA M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BelecTBa: BUAbl XUMUYECKON CBS3U. THIBI KPUCTAIIIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTAJUIMYECKON PEIIETKH
Y BUJIa XUMHAYECKOU CBS3H.

Knaccudukanms ©u  HOMEHKIIaTypa  HEOPTraHMYECKHUX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccam
HEOPraHMYECKUX COCAMHEHUM, TEHETUUECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccuduxanuss XUMUYECKHX PEAKIUA MO Pa3IU4YHBIM TpU3HAKaM (I10
YHUCIIy U COCTAaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3D PeEKTy,
[0 W3MEHEHHIO CTEIEHEHW OKHUCICHUS XHUMHUYECKHMX  DJJIEMEHTOB, IO
o0paTUMOCTH, MO YYAaCTHIO Karajiu3aTopa). ODK30- M SHJIOTEPMUYECKUE
pEaAKLINH, TEPMOXUMUUECKUE YPABHECHMUSI.

[Tonsitue o ckopocTn XxMMUyeckor peakuuu. [lonstue 06 oOpaTUMbIX U
HEOOpaTUMBIX ~ XUMHUYECKUX peakuusx. [loHsATHE O TOMOTEHHBIX U



reTeporeHHbix peakuusx. llonstue o karanuze. lloHsiTHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI, BIMSIONIUE HA CKOPOCTh XWMHUUYECKON peakuuu u
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, JJIEKTPOHHBIM OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. (CocTaBiieHHE  ypaBHEHUU
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMM C HUCIOJIb30BAaHUEM METOJIA
AJIEKTPOHHOTO OajaHca.

Teopuss  JJIEKTPOJIMTUYECKOW  JUCCOLUALNM. DIIEKTPOIUTHI 151
HEANEKTpoNUThl. KaTMOHBI, aHMOHBI. MeEXaHU3M JAHCCOLMALMU BEIIECTB C
pPa3IMYHBIMUA BUJAMU XUMHUYECKOM cBsi3U. CteneHp nuccounanuu. CuibHbIE U
c1a0ble 3JIEKTPOJIUTHI.

Peakuun wnoHHOro oOMeHa. YCJIOBUS NPOTEKAaHUSI pPEaKUUid HOHHOTO
oOMeHa, TIOJIHbIE M COKpall€éHHble HMOHHBIE YypaBHEHHUs peakuuil. CBoHcTBa
KHUCIIOT, OCHOBAaHUM M COJIEH B CBETE MPENCTaBICHUN 00 3JIEKTPOIMTUYECKOU
nucconnanu. KauecTBeHHbIEC peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJAENSAMHU KPUCTAITMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB MU HEMETAJUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(xsopuaa HaATpHsl), HUCCIEAOBAaHUME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaknmuu  OT  BO3JCWUCTBHSI  PAa3NUYHBIX  (AKTOPOB,  HCCIICTOBAHUE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, Ipoliecca TUCCOLMAIUU KHUCIOT,
miesioueit u coseit (BO3MOKHO MCIOIb30BAHKUE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTBITOB, WJUTIOCTPUPYIOMINX MPU3HAKUA MPOTEKAHUS PEaKlUid HOHHOTO OOMeHa
(oOpa3oBanue ocajka, BBIJICNICHHE Ta3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX —PEaKUUN
(ropenue, peakuuu pa3NoXKEeHMUs, COEJIMHEHHUS ), pacno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C ITOMOIIbIO KAUYECTBEHHBIX PEAKIUI HAa HOHBI,
pelIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTanbl ¥ uX coelMHeHUS

OO6miast xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIe cTeneHu okucienusa. CTpoeHue u pusnyeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHUMHMYECKHME CBOWCTBA Ha MpPUMEPE XJOpa
(B3aMMOJIECTBHE C METallJIaMHM, HEeMeTa/ulaMM, Ieiaodamu). XJIOPOBOJIOPO.
ConsiHast KUCTIOTa, XUMUUYECKUE CBOMCTBA, MOJTyYeHHE, MpUuMeHeHue. JleiicTBue
XJIOpAa U XJIOPOBOJIOPOJA HA OpPraHMU3M YeJIOBeKa. BakHeuIlne XJopuabl U UX
HaXO0XJICHUE B IPUPO/IE.

O6mas xapakrtepuctuka 2yeMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTpOEHUS aTOMOB, XapaKTepHbIE CTENEHU OKUCIeHUs. CTpoeHue u HU3NIecKue
CBOMCTBAa MPOCTBIX BEHIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOITHBIE
MOAU(PUKALKUU KUCIOPOa U cepbl. XUMHUYECKUE cBoKcTBa cepbl. CepoBO10pO,
CTpoeHue, ¢u3Mueckue U XUMHuYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
NPEICTAaBUTENN KHUCIOTHBIX OKCUAoB. CepHas KHCIOTa, (QU3WYECKUE U
XUMHUYECKHE CBOICTBAa (0OOIIME KAk MPEJICTAaBUTENS Kiacca KUCIOT U
cnenuduyeckre). XuMUYECKUE PEaKLUH, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOTO
cnocoba mnoxydeHus: cepHoil kucnoTel. [IpuMenenue cepHoit kucnotel. Conu
CCPHOIl KHCIIOTHI, Ka4ECTBCHHAs! Peakiys Ha Cyibgar-noH. HaxoxneHue cepsl
U €€ COEUHEHUMN B NpUpoJE. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpe/ibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE IO, 3arpsi3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €0 MPEOTBPALLEHUS.

O6mas xapakrtepuctuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHUCICHUS. A30T, paclpoCTpaHEHHE B



npupoe, GusndecKkue u XuMIUIeckne cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMHak, ero GU3nIecKne U XUMUYECKUE CBOMCTBA, TIOJYICHHE U IPUMEHEHUE.
Comu amMmoOHMS, WX (QPU3NYECKHE W XHUMUYECKHE CBOWCTBA, NPUMCHEHHE.
KauectBenHast peakuusi Ha MOHbI aMMOHUS. A30THAasl KHCIIOTa, €€ MOJy4YeHue,
dusznueckre W XUMHUYECKHE CBOMCTBa (0OlIMEe Kak MpeJCcTaBUTENS Kiacca
KHCIIOT W crnenududeckue). Mcnomp3oBaHne HUTPATOB W COJIEH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YA0OpeHUH. XUMHUYECKOE 3arpsi3HEHUE OKPYKarollen
Cpenbl COSAMHEHUSAMH a30Ta (KUCIOTHBIC TOXK/IH, 3arpsI3HEHNE BO3yXa, TOYBBI
u BojoéMoB). Docdop, amutorpornHsie Moaudukanuu docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcun ¢ocpopa (V) u  dochopnas xucmnora,
dbu3nUecKre U XMMUYECKUE CBOMCTBA, oryueHue. Mcnonbs3oBanue pocdarton B
KauyeCTBE MUHEPATbHBIX yI00pEHUH.

O6mias  xapakrtepuctuka djeMeHToB |IVA-rpynmel.  OcoOGeHHOCTH
CTpOEHHUSI aTOMOB, XapaKTEPHbIC CTETICHH OKUCJICHUS. YTJIEpO, alFIOTPOIHbBIC
MoU(UKAIIUKA, DPACTIPOCTPAHCHUE B MPUPOJE, (PU3NUYECKHE U XUMHYECCKUE
cBoictBa. Ancop6uusi. Kpyrosopot yriepona B mpupoje. Okcuabl yriepoaa,
uX (Qu3nYecKne W XUMHUYCCKHE CBOWCTBA, JCHCTBHE HA YKUBHIC OPTaHW3MBEI,
MOJIyYeHHUE U MPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMbI, CBI3aHHBIE C OKCHUIOM
yraepoaa (1V), rumoreza rio0aJbHOTO TOTEIJICHUS KIMMaTra, IMapHUKOBBIN
abdext. YrompHas kuciaora U €€ coid, WX (PU3NUECKHE W XUMHUYECKUE
CBOWCTBa, MONy4YeHHE M MpuUMeHeHne. KauecTBeHHas peakumus Ha KapOOHAT-
noHbl. Mcronp3oBanue kapOOHATOB B OBITY, MECAWIIMHE, MMPOMBINIJICHHOCTH H
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHUYECKUWX BEIIECTBAX Kak O
COEIMHEHUSX yriiepona (MeTaH, 3TaH, STWIEH, aleTWICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi Kuciota). llpupoaHble HCTOYHMKK — YTI€BOAOPOAOB  (YroJb,
PUPOJIHBIN ra3, He(PTh), TPOIYKTH X MepepaboTku (OCH3UH), UX POJIb B OBITY
U TPOMBINIUIEHHOCTH. [loHATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenmkax, yriaeBoJax — U UX POJU B KU3HH 4YeJIOBeKa. MaTepralibHOE €UHCTBO
OpPTraHUYECKUX M HEOPTAHMYECKUX COCAMHCHUM.

KpeMHuii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IOJYyYCHHE M
npumeHeHue. CoenuHeHus KpemMHusi B mnpupojge. OOume mnpeacTaBieHus o0
okcujie kpemuus (1V) u kpemaueBoi kucinore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. BaskHeWIme cTpouTebHbIe MaTEPHAIIBI: KepaMUKa,
CTEKJIO, IIEMEHT, O€TOH, xeje300eToH. [TpobdiiemMbl O€30MacHOTO UCTOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpa3IoB HEOPraHWYECKHUX BEIISCTB, CBOWCTB COJISTHOM
KHCIIOTBI, TPOBEICHNE KAUECTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI  HAOIIOICHUE
MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaXKaOIMNUe PU3NISCCKUEC W XUMUUYECKHE
CBOIMCTBAa TaJlOTEHOB M HMX COEJAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C OOpas3lamMu XJIOPHUAOB (TajJOTre€HHUIOB),
O3HAKOMJIEHME C o0Opa3lamMud cepbl M €€ COCIMHEHUAMH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HAOIOJEHHE Mpouecca OOyIJIMBaHUS
caxapa moJ JCHUCTBUEM KOHLICHTPUPOBAHHOW CEpPHOU KHCIOTBI, H3YYEHHE
XUMHUYECKUX  CBOMCTB  pa30aBIEHHONW CEpHOM  KHUCIOThI, MPOBEJICHUE
KaueCTBEHHON peakiuu Ha CylabpaT-uoH © HAOIMIOJCHUE TNpH3HaKa ¢
MPOTEKaHuUs1, 03HAKOMJICHHE C (DU3MUECKUMHU CBOWCTBAMU a30Ta, (hocdopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), 0OOpa3lamMu
a30THBIX U QOcPOpHBIX yI0OpeHuUid, oJydeHue, cCoOrpanue, pacrno3HaBaHue u
U3YYCHHE CBOWCTB amMMHUaKa, MPOBEJCHUE KAaYECTBEHHBIX pEaKIHMii Ha HOH



aMMOoHMST W ¢dochaT-MOH U HU3YYEHUE TPHU3HAKOB HX IMPOTECKAHUS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHOM a30THOW KHUCJIOTBHI C MEJbIO (BO3MOKHO
WCIIOJB30BaHUE BUICOMATEPHUATIOB), HU3YYEHHE MOJCIICH KPUCTAITUYECKUX
pemi€Tok anmasa, rpadura, QyiepeHa, O3HAKOMJIEHHE C IPOILIECCOM
azcopOIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHUBOTa3a, TMOJyYeHHE, COOMpaHUE, PACIO3HABAHWE W W3yUYCHHUE CBOMCTB
VIJIEKUCIIOTO Ta3a, MPOBEJCHUWE KA4YeCTBEHHBIX peakiui Ha KapOoHAT U
CUJIUKAT-MOHbl M M3YyYECHUE IMPU3HAKOB HUX MPOTECKAHMS, O3HAKOMIICHUE C
IPOAYKIIMEN CHIMKATHOM MPOMBINUIEHHOCTH, PEUIEHHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «Baxxuenme HeMeTalIbl U UX COCIMHEHUSY.

MertaJuibl 4 UX COCAUHEHUS

OO0miasi xapakTepuUCTUKa XHUMHUYECKHX DJJEMEHTOB — METAJIOB Ha
OCHOBAHUHU UX NOJIOKEHHUS B [lepnoanueckoil cucteMe XUMHYECKUX JIEMEHTOB
. 1. MeHnneneeBa u ctpoeHus: atroMoB. CTpoeHre MeTaioB. Meranueckast
CBSI3b M METAJUIMYECKasl KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKUN Pt
HaIlpsOKEHUM MeTauioB. PU3MYECKME W XHMHYECKHE CBOMCTBA METAJUIOB.
O6mume cnocoObl ToNydeHUs MeTaioB. [loHsATHE O KOpPpO3WH METaJIOB,
OCHOBHBIE€ CITOCOOBI 3amUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
TIOpPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B ObITY U IPOMBIIIICHHOCTH.

[[lenounble  Metayuibl: MoJio)keHHe B llepuoamyeckor  cucrteme
xuMudeckux ameMeHToB /. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B npupojie. Puznueckue W XUMHYECKHE CBOMCTBA (Ha MpPUMEpPE HATpUs U
kanusi). OKcuIbl W THUAPOKCUIBI HaTpusi M Kanud. [[puMeHeHue IenouHbIX
METAJUIOB U UX COEUHECHUMN.

[[lenoyHO3EeMENbHBIE METAIbl MAarHuii W KaJbLIMW: TMOJ0XKEHHE B
[lepnognueckoii cucreMe xumudeckux anemeHTtoB J[. WM. Menneneena,
CTPOCHHE HMX aTOMOB, HaxOXJAECHHE B Ipuponae. PuU3MUeCKUe U XUMHUYECKHE
CBOMCTBA MarHusi W Kaublus. BaxkuHeimme coequHeHUs Kaiubliug (OKCHU],
TUAPOKCHU], con). JKECTKOCTh BOABI U CIOCOOBI €€ YCTPaHEHHUS.

Amomunui: mnonoxeHue B llepuoanueckonm CcuUCTEME XUMHMYECKHX
anemeHtoB JI. U. MeHpneneeBa, CTpOCHUE aroma, HAXOXKIACHHUE B IPUPOJE.
Ouznyeckue M XUMHUYECKHE CBOWCTBA antoMUHUA. AMQOTEpHbIE CBOWCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUS.

Keneso: monoxenue B [leppoandeckor CHCTEME XUMUUYECKUX 3JIEMEHTOB
1. . MenaeneeBa, CTpoeHUE aTOMa, HaxOKJAEHUE B npupoje. dusnyeckue n
XUMHUYECKUE CBOWCTBA kene3a. OKcuabl, TUAPOKCHABI U coiu kenesa (l1) u
xenesa (111), ux cocta, CBOMCTBA U TIOJTYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O00OpasmamMu METAUIOB W CIUIABOB, WX (HU3UYCCKUMU
CBOMCTBaMH, U3yUYE€HHE pE3yJbTaTOB KOPPO3UU METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPUAJIOB), OCOOCHHOCTEW B3aUMOJECUCTBHUS OKCHIA
KaJIbIIUS U HATpUs C BOJAOW (BO3MOKHO HCIOJIb30BAaHHE BUIECOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB )KECTKOW BOJBI, TPOL[ECCA TOPEHUS KEIE3a B KUCIOPOJIE
(BO3MOXXHO UCIIOJB30BaHUE BHJIEOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KAUEeCTBEHHBIX pEaKIMii HA MOHBI: MATHUS, KAJIbIUs, ATIOMUHUSA, [IMHKA, KeJe3a
(I u xenesa (Ill), memu (IlI), HaOMrOmEHHWE ¥ OMKMCAaHHE IIPOIECCOB
OKpallMBaHMs IJJAMEHUM HWOHAMU HAaTpHsl, Kalaus M Kajublus (BO3MOXKHO
WCIIOJB30BaHUE BUICOMATEPHUAIOB), HccieAoBaHUE aM(pOTEPHBIX CBOICTB
TUJPOKCHIA AJTIOMUHUS U THUJPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHeNme MeTauibl U UX COSTUHEHHUS.

XuMHA U OKpPYKAKOIIaA cpeaa



BemecTtBa 1 MaTepuaibl B IOBCEIHEBHOM KM3HU YelOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBast momolp npu
XUMHUYECKUX 0KOTaxX M OTPaBJICHUSIX.

XUMHYECKOe 3arps3HEHUE OKPY Karolel cpeibl (peeinbHas 10mycTuMas
KOHLIeHTpauus: Bemects, panee — I[IJIK). Pomp xumum B pemieHun
9KOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3IioB MaTEPUAIOB (CTEKJIO0, CTIABbI METAJJIOB, MOJUMEPHbIC
MaTepHuaJbl).

Mescnpeomemmuoie ceasu

Peanuzanmst mMeXnpeaMeTHbIX CBSA3EH NMPU W3YYEHMM XMMUU B 9 Kiacce
OCYIIECTBIISIETCSL 4Y€pe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUWA, TaK W TIOHATHUM, SBISIOMIMXCS CUCTEMHBIMH JJIs OTHEJNbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH,
Teopwsi, aHaIW3, CHUHTE3, KiacCUpUKAIMA, TEPUOTUIHOCTh, HAOII0ICHNE,
AKCIIEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHHUE, MOJIENb, SBICHHUE, MapHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

dusznka: marepusi, aroM, dJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
M30TOIbI, PaJIMOAKTUBHOCTb, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MPOBOIHUKH,
MOJYNPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BELIECTBO, TEIO0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, PacTBOPUMOCTb,
KPUCTAUIMYECKAsT PpeIETKa, CIUIaBbl, (QPU3WYECKUE BEIUYUHBI, €IUHHUIIBI
M3MEPEHUSA, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢porocunres, npixanue, Ouocdepa, IKOCHCTEMa, MUHEPATIbHbIC
yA0OpeHuUsi, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpPaNbl, TOPHbIE TOPOJBI,
MOJIE3HbIE HCKOIMaeMbIE, TOTUIUBO, BOJHBIE peCypcBhl.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJabTaTbl OCBOCHHSI MPOrpaMMbl OCHOBHOTO OOIEro
00pa30BaHMs JTOCTUTAIOTCSA B XOJ€ OOY4YEeHHsS] XMMHUU B €IUHCTBE Y4eOHOU M
BOCIIUTATEIIbHOW  JESTEIBHOCTA B COOTBETCTBUM C  TPAAULUMOHHBIMU
POCCUHCKUMH COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU M HOPMaMH MOBEJIECHUS U CIIOCOOCTBYIOT
nporeccaM caMONO3HaHMsI, CAMOPA3BUTHS U COLIMATTU3AaLUN O0yYatOITUXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPAXAKOT TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTALMHA U
pacIIMpEHUE OMbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTU:

1)maTpuoTHYEeCKOro BOCIIMTAHUS .

LIEHHOCTHOI'O  OTHOIIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJIEOUIO, ITOHMMAaHUS 3HAYCHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOrO OOIIECTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHOI
uHpopMaIleil O TMepeoBbIX JIOCTHXKEHHUSIX W OTKPBITHUSX MHPOBOM U
OTEYECTBEHHONM XHWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAaHUAX OO0
YCTPOMCTBE MUpa M OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUA:

NPEACTABIEHUA O COLMAIBHBIX HOPMAax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUJIEKTUBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HOHM, y4eOHOMCCIEN0BATEIbCKONW, TBOPUYECKOM M JPYTUX
BUJIaX AESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOU EATEIHOCTU
P BBINIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/a4, BHIMOTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JaHUM  Y4YeOHbIX  IIPOEKTOB,  CTPEMJIEHUS K
B3aMMOIOHMMAHUIO W  B3aUMOINOMOIIM B  Tpolecce JATol  yueOHOoi
JEATEIBHOCTH, TOTOBHOCTH OLICHMBATh CBOE ITOBEJICHHE W IOCTYIIKM CBOMX
TOBAapUUIEH C MO3UIIMU HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUM TOCTYIIKOB;

3)eHHOCTH HAYYHOIO MO3HAHMS

MHUPOBO33PEHUYECKUE IIPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaklvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABIISIOIINE
OCHOBY JUIsl IOHUMAHMSI CYITHOCTH HAyYHON KapTUHBI MUPA, PEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSL MPHUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOAHOM CPEIOM, O POJIM XMMHUU B MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUI
M0 XWUMHH, HEOOXOAWMBIC i OOBSICHEHUS HAOMI0MaeMbIX TIPOIECCOB H
ABJICHUM, MO3HABATEIbHON, MHPOPMALMOHHON M YUTATEIbCKOW KYJBTYpHI, B
TOM 4YHUCJE HaBBIKOB CaMOCTOATEIbHOM paldoThl ¢ Y4yeOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpPOM, JOCTYNHBIMH  TEXHUYECKMMHM  CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEC K OOYYEHHMIO M TO3HAHWUIO, JIOO03HATEIBbHOCTb, FOTOBHOCTh WU
CIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM U  MCCIEN0BATEIbCKON
NEeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIIEHHOCTH U YPOBHS 00y4YEHUS B
JIaTbHEUIIIEM;

4)(popMHUPOBAHHSA KYJbTYPBbI 310POBbS:

OCO3HAaHHME LIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUI U
HEMpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJSECHUS aJKOTOoJsl, HAapKOTHKOB,



KypeHus), HEOOXOJUMOCTH COONIOJICHUS TpaBuUi  OE30MacHOCTH  TPHU
oOpallleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOU KU3HU;
5)Tpy10BOro BOCIIMTAHMS:

UHTEPEC K MPAKTHUYECKOMY M3y4eHMIO Mpodeccuid U Tpyda pa3iIudHOro
poJa, yBaXKEHUE K TPYIy U pe3ysibTaTaM TPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHMSI MPEAMETHBIX 3HAHUN MO XHWMHH, OCO3HAHHBIN BBIOOD
WHIUBUIYAIbHOM  TPAaeKTOpPUM NPOJOJDKEHHUS 0oOpa3oBaHUA C  yU4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
NOoTpeOHOCTEN, yCNemHoN MNpodhecCUOHATBHON JEATEeIbHOCTH U Pa3BUTHUA
HEOOXOJIMMBIX YMEHMM, TOTOBHOCTh aJaliTUPOBAThCA B MpodeccHoHaTIbHOMN
cpene;

6)3K0JI0TNYeCKOTr0 BOCITUTAHMS:

AKOJIOTHYECKHU 1I€JIeCO00pa3HOe OTHOUIEHUE K MPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, HIOHUMAHNUE IEHHOCTU 3JI0POBOTO
u Oe3omacHOro 00pasza >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3HIEeCKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil 0€30MacHOTO TOBEICHHUS MpH padoTe C BEIIECTBAMH, a TakKe B
CUTYaIUsIX, YTPOKAIOLIKX 3/I0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJTyYaeMble MPU U3yUYECHUU XUMUH, JIS
pelIeHusT 3ajlad, CBSA3AHHBIX C OKPYXKAIOWIEW MPUPOJHOM CpEeNou, IS
MOBBIIIIEHUS YPOBHS JKOJIOTHYECKOW KYJIbTYPbl, OCO3HAHUSI TJI00aTbHOTO
XapakTepa SKOJIOTMYECKUX MpoOJeM W MyTed HuX pElIeHUs MOCPEICTBOM
METOJ0B XMUMHH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM
B [I03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHOU MPAKTUKE.

METAIIPEIMETHBIE PE3YJIBTATDHI

B cocraBe MeranpeIMETHBIX pPE3yIbTATOB BBIJCISIOT 3HAYUMBIC JIJIs
(dbopMUpOBaHUST MHUPOBO33PEHUS] OOIICHAYYHBbIE TMOHSATUS (3aKOH, TEOpHs,
OPUHIMI, TUMoTe3a, ¢GakT, CHUCTeMa, MPOIECC, SKCIEPUMEHT U JApPYyroe.),
KOTOPBIE HWCTOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJIAIOT HA OCHOBE 3HAHUW U3 OATUX NOpPeAMETOB  (POopMHUpPOBaTh
IIPEJCTABJICHUE O LEJIOCTHOM HAay4YHOM KapTUHE MHUpPaA, U YHUBEPCAJbHBIC
yueOHble JelcTBUs (IMO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
KOTOpbIE O0ecrneunBaroT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOATEIHLHOMY
MJIAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHOU NIEATETLHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE [1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBu:

YMEHUS HCIOJIb30BATh NPUEMBI JTOTUYECKOTO MBILIUIEHUS MPU OCBOEHUU
3HAHUMN: PACKPHIBATH CMBICII XUMUYECKUX MOHATUM (BBLACISTh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTHUMU MOHSTUSIMH), UCIIOJIH30BATh
MOHATHUSI JJ151 OOBICHEHUS OTACIBHBIX (DaKTOB U SIBJIICHUH, BEIOMPATh OCHOBAHUS
U KpUTepUH JUIsl KiacCU(UKAIMM XMMHYECKHX BEIIECTB W XHUMHYECKHUX
peaKkiuii, yCTaHABIMBATh MPUYHMHHO-CJICJACTBEHHBIC CBSI3U MEXIY OObEKTaMHU
W3Y4YEHUSsI, CTPOUTH JIOTUYECKHUE PACCYX IACHUS (MHIYKTHUBHBIE, J1€TYKTHBHBIE,
10 aHAJIOTUH ), JIeJaTh BBIBOJIbI U 3aKJIFOUECHUS,

yMEHUE TIPUMEHSATh B TIpoIlecce IO3HAHUS TOHATUS (MPEeIMETHhIC U
METanpeIMeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B
XUMHUH, TPeoOpa3oBbIBATh IIMPOKO TNPUMEHSEMbIE B XHUMHH MOJICIbHBIC
MPEICTABIICHUS — XUMUYECKHUIA 3HAK (CHMBOJI DJIEMEHTA), XUMHUUYEcKas (hopmyria
U YpaBHEHHE XUMUUYECKOW peakiuu — MpHU pelieHuHu yuyeOHO-TI03HABATEIbHbBIX
3aa4, C Y4ETOM OTUX MOJEIBHBIX MPEJACTABICHUN  BBIABIATH U
XapaKTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKM  HM3y4aeMbIX OOBEKTOB —



XUMHYECKUX  BEHIECTB M XMMHUYECKHMX pEeaKklUui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHbBIE CBSI3M W MPOTHBOPEYUS B
M3y4aeMbIX IPOLECcCax U SIBICHUSX.

Ba3oBble ucciieqoBarejbcKkue 1eCTBUA.

YMEHHME MCIOJIb30BaTh NOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKe€ B KayeCTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETeHHE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMKU U MPOBEICHUIO
YUEHUYECKHX OKCIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOJOM Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €T0 Pe3yabTaT, GOpMYIHPOBATH 0OOOIICHUS
Y BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABIATh
OTYET O MpoJIeJIaHHOU padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BbIOMpaTh, aHAJIU3UPOBATh U HUHTEPIPETHUPOBATH MH(POPMAIUIO
pa3iNuYHbIX BHAOB U (GOpM TMpEeACTaBICHUS, MOJIy4aeMyl M3 pa3HbIX
VMCTOYHHUKOB (HAay4HO-TIONYJIIpHAsl JMTEpaTypa XUMHUYECKOTO COJEp KaHus,
CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpPUTHYECKH OLEHUBATH
IPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IU4HbIe METO/Ibl U 3aIPOCHI IPU MOUCKE U 0TOOpe
uH(GOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJISi BBIOJHEHUS
y4eOHBIX M MO3HABaTEIbHBIX 33J1a4 ONPEJAEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HUCIIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOl AKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CAMOCTOSATEIBbHO BbIOMpPATh ONTHUMAIbHYIO (OpPMY MpeICTaBICHHUS
MH(pOpMaIMU U WUIIOCTPUPOBATH PEIIAEMbIE 3aJa4l HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, JpyrumMu GopMamu rpadukd U UX KOMOMHAIUSIMU;

YMEHHE UCIO0JIb30BaTh U aHAJU3UpOBaTh B IMpollecce Yy4yeOHOU W
UCCIIE0BATEIbCKOMN NEeATETbHOCTU uH(bOpMAIIIIO 0 BIIMSTHUU
IIPOMBINUIEHHOCTH, CEJIbCKOIO0 XO3SIIICTBA W TPAHCIOpPTa HAa COCTOSHHE
OKpPY’KarOLIEN TPUPOJTHON CPEBI.

KoMMyHUKaTHUBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHS 3aJaBaTh BOIMPOCHI (B Xoje Auanora u (Wiu) AUCKYCCHH) TIO
CyllecTBy 00cyxkaaeMoil Tembl, (OpMYyJIUpPOBAaTh CBOU  MPEATIOKEHUS
OTHOCHUTENIBHO BBITTOJIHEHUS NPEJI0KEHHOH 3a1a4uH;

YMEHHUS NPEACTABIATh IMOJYYEHHbIE pE3yJbTaThl IMO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTAX; JI€JaTh IPE3EHTALHUIO
pe3yJabTaTOB  BBINOJIHEHHUS XUMHYECKOIO 3KcrepuMeHTa (J1abopaTOpHOIro
OTbITa, Ja0OPaTOPHOI PabOTH MO UCCIEIOBAHUIO CBOMCTB BELIECTB, Y4€OHOTO
IIPOEKTA);

YMEHHUSI Y4E€OHOrO0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  HUCCIEAOBATEIbCKOM  JEATENbHOCTH NPU  PEUICHUHU
BO3HHUKAIOLIUX MPoOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIVIACOBAHUS
no3uiuii  (oOcyxkaeHus, OOMEH MHEHHUSAMH, «MO3TOBBIE  LITYPMbI»,
KOOpJIMHALIUS COBMECTHBIX JACHCTBHUI, OINpENEICHUE KPUTEPUEB IO OLIEHKE
KaueCTBa BBITIOJIHEHHOUN pabOThI U APYTHE).

PeryasitTuBHbIe YHUBepPCaJbHbIE YUeOHbIE 1eiiCTBHUA:

YMEHHUE CAMOCTOSITENIBHO ONPEAEIATh LENIN ACSITENbHOCTH, IJIAHUPOBATD,
OCYLIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NS TENbHOCTb, BBIOMpaTh Hanbosiee 3PPEeKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX
U TI03HABAaTEJbHBIX 3a/1a4, CAMOCTOATENIBHO COCTABJATh WIIM KOPPEKTUPOBATH
IIPEJIOKEHHBIM AJITOPUTM JCHUCTBUUA NPU BBINOJHEHUHU 3aJaHUM C Y4ETOM



MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX O0OBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYECHHOTO PE3yJIbTaTa 3asBIICHHON LEJIH, YMEHHUE
WCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, IpEIIaracMble B YCIOBHH
3aJIaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIbHOTO

CoJiep>KaHMs, YCTaHOBJIEHHOTO JaHHOW (enepasbHOW pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE 00YUYaIOIIMMUCS Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI
JNEUCTBHUM, crenupuyeckue JUisl TpeaMeTHOW o001acTu «XUMHS», BU/IBI
JNEATEJIbHOCTH 10 TMOJYYEHHKO HOBOIO 3HAHUs, €ro HMHTEPIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy oOydeHuss B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCS YMEHUIA:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECH
(oIHOpO/IHASI M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJIApHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAas
Macca, MaccoBas JOJs XHMHYECKOIO JJIEMEHTA B COEAUHEHUH,
MOJIIPHBI ~ 00BEM,  OKCHJ,  KHCIOTa,  OCHOBAaHHE,  COJb,
AJIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCICHUS, XUMHYECKAS pEeaKIus,
KJ1accuUKaIs peakiuii: peakiuyi COSTMHEHUS, PEaKIINU Pa3I0KECHUS,
peaKIuu 3aMelleHus, peakiuu OOMEHa, 9K30- W SHJIOTEPMUUYECKHUE
peakiuu, TEIoBoM 3PGeKT peakuuu, SApo aToMa, JIEKTPOHHBIN CIIoi
aToma, aToOMHas oOpOuTanb, pagdyc aroma, XUMHUYECKas CBS3b,
MOJSIPHAs W HENOJISIpHAs KOBAJEHTHAasl CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas [OJisl BeliecTBa (MPOIEHTHAS
KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX IOHATUUA U
MIPUMEHATH 3TU MTOHATHUS IPHU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS (HopMyll
BEIIECTB U YPABHEHUM XUMUUYECKUX PEAKIINM;

e ONpENeNsATh  BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTEMEeHb OKHUCIECHUS DJIIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, NMPUHAMICKHOCTh BEIIECTB K ONPEAECIEHHOMY KIACCy
coeMHEHU 1o (opmysiaMm, BUJI XUMHYECKOW CBS3U (KOBaJEHTHAs U
MOHHAs) B HEOPraHUYECKUX COCTUHEHUSAX;

e packpsiBaTh cMbIca llepmommueckoro 3axona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT UX IMOJ0XeHUs B [leproanueckon cucreme,
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMS, 3aKOHa ABOTrajpo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyr (opmy llepuogmueckoit
CUCTEMbl XHMHUYECKHX JJIEMEHTOB: pa3inyarh IOHATHS «IJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)», Masnsie
1 OOJIbIIIUE TEPUO/IbI, COOTHOCUTh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B
tabnuie «llepuonnueckass cuctema Xxumudeckux sinementoB JI. .
MengeneeBay € YHMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsl sapa, oOOIIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



K

KIaccu(pumupoBaTh ~ XUMHYECKHE  DJIEMEHTHI,  HEOPTaHUYECKHE
BEIECTBA, XUMUIECKHE PEaKINH (TI0 YUCITy U COCTaBy y4acCTBYIOIINX B
peaKIuu BEIIECTB, MO TeIIOBOMY D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE CBOMCTBA BELIECTB
pa3sNUYHBIX  KJIAcCOB,  MOATBEpXkJas  ONHUCAHWE  TMpUMEpaMu
MOJICKYJISIPHBIX YPAaBHEHHUH COOTBETCTBYIONINX XUMHUECKUX PEAKIIHIA,
MPOTHO3WPOBATh CBOWCTBA BEMIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XHWMHYECKHX
NPEBPAILEHUN B Pa3IUYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISIPHYI0O W MOJISIPHYIO MAacCChI
BEILIECTB, MAacCOBYIO [IOJII0 XUMHUYECKOTO JJeMEHTa Mo (dopmye
COCIMHCHMS, MAcCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOJUTH
pacy€Thl 0 YPABHEHUIO XUMUYECKON pEeaKIUU;

MPUMEHSATh OCHOBHBIC OINEpPAllUd MBICIUTEIBHON JAESITENIbHOCTH —
aHaJau3 ® CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMaTH3aIUIO,
KJIaCCU(PHUKAITNIO, BBISBICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3CH — IS
W3YYCHHUS CBOWCTB BEIMICCTB M XUMHUYECCKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble  METOJIbI  MO3HaHUSI —  HAONIOJIEHHWEe,  U3MEpEHue,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

ClIeoBaTh MpaBWjaM  TIOJB30BAaHUS XHUMHYECKOW TMOCyAOd U
Ja00paTOpHBIM O00OpPYJOBaHUEM, a TaKKe IpaBWiiaM OOpalieHus C
BCIIECTBAMHA B COOTBETCTBHM C HWHCTPYKIUSIMH II0 BBIMIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYyYEHUI0O U COOMpaHUIO
ra3o00pa3HbIX BeMIeCTB (BOAOPOJAa W KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB C ONPEACHEHHOM MacCOBOM  JOJIEM PAacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XUMHUUYECKHE IKCIICPUMEHTHI TI0
pacno3HaBaHMIO PACTBOPOB WIEJOYEH U KHUCIOT C  IOMOIIBIO
WHJUKATOpOB (TakMyc, ¢peHoTanernt, MeTUIOPaHXK U IpyTHUe).

KOHITy oOydeHus B 9 Kjiacce TpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTh Y 00YHAIOLIUXCSI YMEHHIA:

pPacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSTUM: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO’KHO€ BEILIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATENHOCTh, CTETIEHB
OKHCIICHUS, XUMHUYECKas peakiusi, XUMHUYECKas CBsI3b, TEIIOBOU
addexT peakuuu, MoJib, MOJSPHBIN O0O0BEM, PaCTBOP, SIEKTPOIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMALUs, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEAKIUHU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEaKIINH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHUCJICHHME U  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTh, XUMHUYECKas CBsI3b (KOBaJIGHTHas,
WOHHAsi, MeTajuInueckKas), KpUCTAUIMYECKas peléTka, Koppo3us
METaJIJIOB, CIUIAaBbl, CKOPOCTh XHWMHYECKOW peaKUuu, MpeaeIbHO
nonyctumas konueHnrpanus [IJIK Bemecrtsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSITUH U
MIPUMEHSITh ATH TIOHSTHUS MPU OMKMCAHUU BEIIECTB U MX MPEBPAILICHHI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS COCTaBJICHHUS (HopMyIl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUK;

ONpENeNATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHHUSX Pa3JIMYHOTO COCTaBa, MPUHAUIC)KHOCTh
BEIIECTB K OMNpPEACNEHHOMY KIACCy COCAMHEHUN Mo (opMynam, BUJ
XUMHUYECKON CBs3M  (KOBaJeHTHas, WOHHAs, MeETajuIndeckas) B



HEOPTaHWYECKUX COCIUHEHUAX, 3apsij MOHA TI0O XUMHUYECKON (dopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COETUHEHHI,
THUI KPUCTAJUIMUECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica llepuommueckoro 3axkona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro MOHMMAaHWE: OMNHUCHIBATh W XapaKTepHU30BaTh
tabmmmunyto Gopmy Ileproaudeckoit cHCTEeMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «rjaBHasg noAarpynna (A-rpynmna)» u «mobodyHas
noarpynna (b-rpynma)», Manele ¥ OOJbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsI, KOTOpPbIE HUMEIOTCS B TNEPUOJWYECKOM TalnuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHUS ATOMOB XUMHUYECKUX
AJIEMEHTOB (COocTaB M 3apsij siapa, oOIlee 4YUCIO BJIEKTPOHOB U
pacrpeielieHe HMX M0 JJIEKTPOHHBIM CJI0SIM), OOBSICHSATH OOIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B
npeaenax MajblX MEpUOJOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KIacCu(pUIMpoBaTh  XUMHYECKHE  DJIEMEHTBI,  HEOPTaHWUYECKHE
BEILIECTBA, XUMUYECKHUE PeaKIuu (110 YUCIY U COCTaBy y4acTBYIOIIUX B
peakiMy BEHIECTB, MO TEIUIOBOMY 3 (PEKTy, 0 U3MEHEHHIO CTEIeHEeN
OKHCIICHUS] XUMUYECKHUX 3JIEMEHTOB);

XapaKTepru30BaTh (OIHCHIBATh) OOIIHME U CHCIU(DHICCKAEC XUMHUYCCKHE
CBOMCTBA TMPOCTHIX U CJOXKHBIX BEHIECTB, MOATBEPXKJasi OMHCAHUE
MpuUMepaMHi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHN COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKITnii;

COCTaBJISITh YpPAaBHEHUS BJIEKTPOJIUTUYECKON HUCCOUMAIMU KHUCIIOT,
LIEJI0YEH W COJIEH, ITOJHBIE M COKPAIIEHHBIE YPABHEHUS DPEaKIUN
MOHHOTO  OOMEHa, YypaBHEHUS  peaKlHil,  MOATBEPKIAIOITUX
CYIIIECTBOBAHUE T€HETUUYECKOW CBSA3M MEXK]y BEIECTBAMH Pa3IUYHBIX
KJIACCOB;

PacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUl
MOCPEACTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca 3TUX PeaKIuid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MO>XHOCTU MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MacChl
BEILIECTB, MAacCCOBYIO JIOJII0O XHMHUYECKOTO JJeMEHTa 1o dopmye
COCIMHEHHUs, MAcCCOBYIO [IOJII0 BEIECTBA B PAacTBOPE, IPOBOJUTH
Pacy€Thl IO YPaBHEHUIO XUMHUUYECKOMN pEeaKlny;

coOoaTh  MpaBWia TOJB30BAHUS  XMMHUYECKOW TIOCYIOM U
nabopaTopHbIM 000pYIOBAaHWEM, a TaKXe IMpaBuja OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMH TI0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHYECKUX OINBITOB MO MOJYYEHUI0O U COOHMpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKLHUM, TOATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
pPa3JIMUHBIX BEIIECTB: PACMO3HABATh OMNBITHBIM MYyTEM  XJIOPU/I-,
OpoMun-, wuoaua-, KapoOboHar-, docdar-, cunamkar-, cyiabdar-,
TUAPOKCU-MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHMYECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OINEpPAIMU MBICIUTEIBHON ACSTEILHOCTH —
aHaau3 M CHUHTE3, CpaBHEHUEe, 0000IIeHne, CHUCTeMaTU3AIUIO,
BBISIBJICHUE TIPUYMHHO-CIIE/ICTBEHHBIX CBSI3€M — JUIsl U3y4eHUsl CBOMCTB
BEIIECTB M XUMHUYECKHUX PEAKUUN, €CTECTBEHHO-HAYYHBIE METO]IbI



MO3HAaHUS — HAOIOJICHUEe, U3MEPEeHHUE, MOJACIUPOBAHUE, DKCIIEPUMEHT
(peasibHbIMA 151 MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
HauMeHoBaHUue KoanuyecTBO 4acoB
Ne DJIeKTPOHHbIe (LU (POBbIE)
pa3JiejioB H TeM KonTpoibnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
MPOrpamMmmbl padoThI padoThI
Pasznen 1.IlepBoHayaibHbIe XMMUYECKHE MOHATHSA
Xumusg — BakHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuoreka [JOK
' U [IPaKTHYECKOM https://m.edsoo.ru/7f41837c
NeSITETbHOCTH YellOBEKa
19 BemtecTtBa u XUMHUYECKUE 16 1 Bbubnuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 21
Pasznen 2.Baxueiinmue npeacraBuTe M HEOPraHMYeCKNX BelleCTB
21 Boznyx. Kucnopon. 6 bu6mmoreka [IOK
' [TousTue 06 okcuaax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsarue o g 1 bub6muoreka [IOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsiI. 5 1 1 bub6nunoreka [JOK
' [MousTre 00 OCHOBAHUIX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJTacChl BuG OK
2.4 HEOPraHUYECKUX 12 1 1 nomorera 1

COeqUHEHUN

https://m.edsoo.ru/7f41837c
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Hroro no pazgeny 31

Pasznen 3.Ilepuoguueckuii 3axoH u Ilepuoguyeckas cucrema xumudeckux jiemMenToB {. U. Menjaesieea. CTpoeHue aToMoOB.
XuMmunueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Teproguyeckuii 3aK0H 1

[Tepuoauueckas cucrema
bu6mmoreka [JOK

3.1 XHMITHECKHX STCMCHTOR [ https://m.edsoo.ru/7f41837c¢

. . Menneneena.

Crpoenue aroma

XUMHNYECKasa CBI3b.

3. OkucauTenbpHO- 9 1 1 bubmuoreka [JOK
' BOCCTAHOBHTEIILHBIE https://m.edsoo.ru/7f41837c
peakuu
bu6mmoreka I[JOK
Hroro no pasneny 16 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmmorexa [OK

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

HaumeHoBaHue KounuecTBo yacoB
Ne DJIeKTpPOHHbIe (LU (pOBbIE)
pa3JieJioB H TeEM KonTpoJibHblie IIpakTHyeckune
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NporpamMmbI padoThbI padoThbI
Pa3nen 1.BemecTtBo 1 XuMu4ecKkHue peakuumn
[ToBTOpEHME N
11 yriayOneHue 3HaHun 5 1 bubmumoreka IIOK
' OCHOBHBIX Pa3JIE/IOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LTOK
' P . https://m.eds00.ru/7f41a636
XUMHYCCKUX PEaKIni
DNEeKTPOIUTHYECKAS
13 JTUCCOITHAITHS. g 1 1 bu6mmoreka [JOK
' XUMHUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nen 2.HemeTa/iibl M X COeIMHEHUSA
OO01as XxapakTepucTuKa
P P Bub6nunoreka [JOK
2.1 XUMHYCCKUX JIEMCHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO011as XapakTepUcTUKa
29 XUMHYECKUX DJICMCHTOB 6 Bu6nunorexa [JOK
' VIA-rpynmesl. Cepa u eé https://m.edso0.ru/7f41a636
COCITMHCHHMS
53 OO6mrast xapakTepucTUKa 5 1 bubnnoreka LHOK

XHUMHUYCCKHUX JJICMCHTOB

https://m.edsoo.ru/7f41a636
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VA-rpynmsl. A30T,
dbocdop 1 UX CoeTMHCHHUS

OO6mrast xapakTepucTUKa
XUMHYECKUX JIEMCHTOB

bu6mmoreka [JOK
2.4 IVA- .
P }irmm yraeponn 8 https://m.edsoo0.ru/7f41a636
KPEMHHH B UX
COCAUHCHUA
Hroro no pazneny 25
Paznen 3.MeTajibl U MX COeIMHEHMSI
31 OOmue cBocTBA 4 bubmuoreka [JOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3. Baxneiime MeTaibl U 16 bu6mmoreka I[JOK
' WX COeIMHEHUS https://m.edso0.ru/7f41a636
Wroro mo pazneny 20

Pasznen 4. Xumus u okpy:kaomnias cpeaa

41 Bemecrsa n Mmarepuainsl B 3 bubnnoreka LIOK
' ’KU3HU YeJIoBeKa https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesenBHOE BHEMS 3 bu6nunoreka [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISI YYHEHHUKA
» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.T"., Cnagkos C.A.,
AxtumonepHoe obmiectBo «M3marensctBo «IIpocBeienuer»

» Xumus, 9 knacce/ 'abpuensu O.C., OctpoymoB WN.T'., Cnagkos C.A.,

AxumonepHoe o6miectBo «M3narensctBo «IIpocserienuey

METOJIUYECKHUE MATEPUAJIBI JJIs1 YUUTEJA

1) I'abpuensia O.C. Xumus. 8§ — 9 kiaccel: Metonuueckoe nocodue. — 4-¢ usf.,
crepeoturn. — M.: Jlpoda, 2001

2) I'abpuensu O.C, Bockoboitnukosa H.I1.,. AAmykosa A.B., HactonbpHas
KHHUTa YYUTEs XUMUn» -8 kiacc, «/poday», Mocksa, 2007

3) l'abpuensa O.C., Cmupnosa T.B. M3ydyaem xumuto B 8 kiacce:
MeTomyeckoe nocobue k yueOuuky ['abpuensina O.C. «Xumus-8» s
ydamuxcs u yuureneit. — M: «bimk u KO», 2001.

4) 'oponunuesa U.H. KouTponbsHbie 1 mpoBepoUHbie pabOTHI 10 XUMHUH. § —
11 k1. — M.: AkBapuym, 1997

5) I'pankoBa A.1O. Xumus: 8 ki1.: Meron nocobue anst yaurens. — M.: OO0
«H3nareapctBO ACT», 2002.

6) 3yeBa M.B., I'apa H.H. KonTposnbsHbie 1 mpoBepouHbie pabOTHI 1O XUMUHU.
8 — 9 xi1.: Metoa. nmocobue. — 4-e uza. — M.: [Ipoda, 2000.

7) . Kypun A.A. CoopHuk 3aaa4 o xumuu. Pemenus u ananus - M.:
AkBapuym, 1997.

8) JImguu P.A. CipaBoYHHK 10 00IIIEH M HECOPTaHUYECKON XUMUH. —
M.:Ilpocsemenune: Yueb. nut., 1997.

9) KypmameBa K.K. Xumust B Tabnuiax u cxemax. Y4eOHO-00pa3oBaTeibHas

cepusi. — M.: JIuct Hoto, 2002



10) Cyposuena P.I1., Copponos C.B. 3aganus ajisi caMOCTOATEIbHOU pabOThI
no xumuu B 8 kiacce : Ku. aiis yuurens. — M.: [Ipocsenienue, 1993.
11) Xumus B Tabnuuax. 8 — 11 ki.: CnpaBounoe nocodue / ABT.-cocT. A.E.

Haconosa. — M.: Jlpoda, 1997.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Beenurenannbiehttp://www.chemnet.ru I'azera « XuMus» ¥ CalT I yIUTEIS
«1 uay Ha YPOK XUMUH»

http://him.1september.ru Equnas xomiekius LIOP: [IpeameTHas KoUTeKIust
«XUAMUS»

http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE
skcniepuMenThl: Xxumus. Komnekuus Poccuiickoro o0Ouieo0pa3oBaTeabHOT0
noprasia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onmumiinaza MIKOJIbHUKOB [0 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YUeOHUK IS
CPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: SJIEKTPOHHBINA y4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJIEIK: XUMHS
http://www.chemistry.ru JluctannuoHnHas oJUMIIHAA TI0 XUMUH:

TGHGKOMMYHI/IKaHI/IOHHBIﬁ 06pa30BaTCHLHBIﬁ IMPOCKT
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