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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBaTebHOMN MPOTrpaMMBbl OCHOBHOTO o01ero obpa3oBaHus,
npeactasieHHBIXx B @I'OC 00O, a taxke Ha ocHOBEe (emepaabHON padouei
MpOrpaMMbl BOCIIUTAHUS M C Y4YE€TOM KOHIICHIMU TMpPEnojaBaHus y4eOHOro
npenMera «XuUMHsS» B 00pa3oBaTeNibHbIX — opraHu3anusx Poccuiickoi
denepauum.

[Iporpamma mo xumum Aaé€T MpeACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHUS W Pa3BUTUS OOydYAIOIIUXCA CPEJICTBAMHU Y4eOHOIO
npeAMeTa,  yCTaHaBJIMBaeT  00s3aTEIbHOE  MPEIMETHOE  COJIepXKaHUeE,
npeaycMaTpUBAET paclpesielieHe €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE IO
paszenamM M TeMaMm MPOTrpaMMbI MO XUMHUH, OMPENEISeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoAeprKaHUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHUS XUMHHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Yy4eOHOIro TMpollecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluxcsi, OMNpeNeIsieT BO3MOXXHOCTA MpeaMeTa s
peanu3anuy TpeOOBaHMM K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHOM
MIpOrpamMMbl Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, a TaKke TpeOOoBaHUI
K pe3yiabTaTaM OOy4deHUs XMUMHUU Ha YPOBHE IeJed HM3ydyeHHUs MNpeaMeTa U
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIBLHOU JEATEIbHOCTH OOYydYarolierocs o
OCBOCHHIO YYEOHOI'O COJIEP>KaHMUS.

3HaHWE XUMUU CIY>KAT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
00yy4arol1erocs, ero npeCTaBlIeHUi 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT (POpMUpPYEMBbIE XUMHUEH MPEACTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruud ¥ 00 SBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TII00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOW, YHEPIeTHUECKOM,
MUIIEBOM U SKOJIOTUYECKON 0€30MaCHOCTH, ITPOOJIEM 31paBOOXPaHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peaiM3allii  BO3MOXKHOCTEM IS CaMOpPa3BUTHS U
dbopMupoBaHus KyJIbTYphl JUYHOCTH, €€ oOmed ©u QyHKIUOHAIBHOU
IPaMOTHOCTH,;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4arommxcsi, HABBIKOB HX CaMOCTOSITEJIbHOM Yy4EOHOU J1eATEeNIbHOCTH,
AKCIIEPUMEHTAIbHBIX M HCCIEAOBATEIbCKUX YMEHHM, HEOOXOJIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK ¥ B TPOECCHOHAIBHOM JIeITEIIbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYyIHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJOCTHOTO B3MUIsiJa HA E€IUHCTBO MPUPOJLI U  YEJIOBEKa, SIBISETCA
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU TPAMOTHOCTH
oOyyJaromumxcs;

crocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSIM, K TMPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B
AKOJIOTMYECKOE 00pa3oBaHUE O0YHArOIINXCS.

JlanHble HampapiieHUs B OOYYEHHH XMMHUU 00€CTeUrBAIOTCS crienu(UKoit
colepkaHusi y4eOHOro TpeaMeTa, KOTOpPbIM SIBISETCS IeIaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00III€T0 00pa30BaHUsSI OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOUIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MMOHSATUN XUMHH,



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

CrpykTypa cofepkaHusi MporpaMMbl 0 XUMHUK C(hOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MOAXoaa 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 TOCIEIOBATENLHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKUX
MPEJCTABICHNUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona [[. M. MenaeneeBa kak OCHOBHOT'O 3aKOHa
XUMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TMpPEACTaBICHUN 00 JIEKTPOJUTUUYECKON JHUCCOIMAlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHS pPACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT
OJIHOTO ypOBHS K JPYroMy, BBIMOJHSS (PYHKIIMKM OOBSCHEHUS W
IPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOYKHOCTEW MMPAKTHUYECKOTO
IIPUMEHEHHS U MTOJyYEHUSI N3Y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUH CHOCOOCTBYET (POPMUPOBAHUIO
MPEACTABICHAS] O XUMHUYECKOW COCTAaBIAIONIEM HAYYHOM KapTHHBI MHUpa B
JIOTUKE €€ CUCTEMHOW MPUPOIbI, IEHHOCTHOTO OTHOUIEHHS] K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HAaHUS B Hayke. M3yueHue XUMUM MPOUCXOANUT C MPUBICUECHUEM
3HAHUW W3 paHee H3YyYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKaromuid MUp»,
«buosorus. 5—7 xiacce» u «dPusuka. 7 Kiuaccy.

[Ipy wu3ydeHUM XUMHUU TPOUCXOAUT (OpMHUpPOBAHHE 3HAHUU OCHOB
XUMHUYECKOM  HAayKM Kak  O0O0JlaCTU  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
NPAKTUYECKON AESATEIbHOCTH 4YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOW KYJIBTYphl. 3aJada y4eOHOTO MpeaMeTa COCTOWT B (hOpMUpPOBAHHH
CUCTEMbl XMUMHYECKUX 3HAHUM — BaXKHEUIMX (DaKTOB, MOHATHI, 3aKOHOB U
TEOPETUUYECKUX TMOJIOKEHUM, JOCTYMHBIX OOO0OMIEHHIT MHUPOBO33PEHUYECKOTO
XapakTepa, A3blKa HAyKd, B MPUOOIICHUH K HAYYHBIM METOJIaM MO3HAHUS MPH
U3YYCHHH BEIIECTB M XUMHYECKUX peakiuii, B (OPMHUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUW M WX NPUMEHEHHH B Y4Y€OHO-MO3HABATEIbHOU U
y4€OHO-HCCIIEIOBATENILCKON JCSTEIbHOCTH, OCBOCHUU IMPaBWJI OE30MaCHOTO
oOpallleHHsl C BElIeCTBaMH B TOBCEAHEBHOM JKU3HU.

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

— GopMHpOBAaHWE WHTEIUICKTYaJIbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSTUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJIeHHOCTh OOy4YeHHS Ha CHUCTEMAaTHYECKOE MPHOOIICHUE
0Oy4JarommXcss K CaMOCTOSITEIbHOW MO3HABATEIHHON ACSITEIHHOCTH, HAYYHBIM
MeTOJ[aM TMO3HaHUs, (OPMHUPYIOIIUM MOTHUBAIUMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  ofecrieyeHue  YCJIOBHIA, CHOCOOCTBYIOIIMX  MPUOOPETEHUIO
OOyJarOIIMMHCS  ONBITA  PAa3HOOOPA3HON  NEATEIBHOCTH, TIO3HAHUS W
CaMOITO3HAHUS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIUX
YHUBEPCAIBLHOE 3HAUCHUE ISl PA3JIMYHBIX BUJOB JE€ATEILHOCTH;

— QopmupoBanue o0mel (QYHKIMOHAIBHOW M €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHHUH OOBSCHATH U OICHUBATH SBIICHUS



OKPY’KaIOIIEr0 MUpPA, UCIOJb3Yysl 3HAHUS U OIBIT, MOJIYYEHHbIE NPHU U3YUYEHUU
XUMUH, TPUMEHATh MX IPU PEUICHUH MNpoOJeM B TOBCEIHEBHOM >KU3HU U
TPYAOBOM NEATEIBHOCTH;

— ((QopmupoBanre y o0Oy4yalomUXCAd TyMaHUCTUYECKUX OTHOLICHUH,
MOHUMAHUS I[EHHOCTH XWMUYECKMX 3HAHWH NJs BBIPAOOTKU SKOJOTUYECKU
1eJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYJOBOM NEATEIHHOCTH B IEIIAX
COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOLIEH MPUPOAHOU CPEJIbI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCGHHS OOIIEUYEIOBEUYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tpoduiii W  HANpaBICHHOCTH
JaJIbHEHNIIero o0y4eHusl.

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



COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHayabHbIE XUMHUYECKHE TOHATHS

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

ATOMBI M MOJEKYJbl. XUMHUYECKHE 31eMEHTbl. CHMBOJIBI XMMHUYECKHX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TOCTOSIHCTBAa cCoOCTaBa BemiecTB. OTHOCUTENbHAsT aTOMHAas Macca.
OtHOocCuTENpHASE MONEKYISIpHAs Macca. MaccoBas A0Js1 XUMUYECKOTO AJIEMEHTA
B COCJMHEHHUH.

KommuectBo BemectBa. Mons. Momsapras Macca.  B3anmocss3b
KOJINYECTBA, MACChl M YHUCIIA CTPYKTYPHBIX €JIMHUIl BeulecTBa. Pacuérsl mo
dbopmysiaM XUMHUYECKUX COSTUHEHUM.

Pu3nueckue W XHUMHYECKHUE SBJICHHS. XHUMHYECKas peakius U €€
NPU3HAKUA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMHYECKHUE YpPaBHEHUS.
Krnaccudukarys XuMudecKux peakiuii (COeTMHEeHHs, Pa3I0KEHUS, 3aMEIIEHUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJI0M, MpaBuiiaMu paboThl B TabopaTopuu
u mpuémMamu oOpalieHus ¢ J1abopaTOpHBIM O0OPYJOBaHUEM, H3YYCHHE H
omucaHue (PU3NYECKUX CBOWCTB OOpa3lOB HEOPTAaHWYECKUX  BEIIECTB,
HaOmoieHne pusnueckux (MIaBJICeHUE BOCKA, TassHUE JIbJIa, paCTUPAHHE caxapa
B CTYINKE, KAMEHHE U KOHJIEHCAIUsl BOJbI) M XMMHUYECKHX (TOpEeHHE CBEYH,
NpOKaJIMBaHUE MEIHOW TMPOBOJIOKH, B3aWMOJCHCTBUE MeJa C KHCIIOTOM)
SABJICHUM, HAOMIOJCHUE M ONUCAHHE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX
peakiuii (pasyioxKeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapusi, pasznoxenue ruapokcunaa meau (II) mpu HarpeBanuu, B3auMoAEMCTBHE
xesne3a ¢ pactBopoMm coiu meau (II), usyuenue cnocoOoB pa3aesieHust CMecei: ¢
MOMOIIFI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BbIMAPUBAHUE,  JTUCTUIUIALIMS,
xpomaTtorpadus, MPOBEACHUE OYNCTKH TOBAPEHHOW CONM, HAOIIOJIECHUE U
ONMCAHUE PE3YJIbTATOB MPOBEJACHUS OMbITA, WUIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs1 MaCChl, CO3/IaHUE MOJIeJIe MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Bakueimme npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaoposl — 2JIeMEHT U MPOCToe
BemecTBO. HaxokmeHue kucimopoja B mpupoje, (GU3HUECKHe U XUMHUYCCKUE
cBoiicTtBa (peakuuu ropenus). Okcupapl. IIpumenenue kuciopoaa. CrnocoOsbl
MOJIyYeHUsI KHUCJIOpoJa B JabopaTropuud M MpoMblieHHOCTH. Kpyrosopor
Kucnopoza B mpupojie. O30H — aJoTponHas Moau(UKaIrs KUCIOPO/Ia.

TennoBoit 3pPexT XUMUIECKON PeaKIuy, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U JHJOTEPMHYECKUE PEAKIMU. TOIUIMBO: Yrojib U METaH. 3arpsA3HECHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpoctoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, ¢Gu3MUEeCKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonnyuyeHuns. Kucnorsl u conmu.

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

duznyeckue CBOWCTBa BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllleHHbIE U HEHACBIIEHHBIE PACTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.



MaccoBass nmong BemectBa B pacTBOpPE. XHMMHYECKHUE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B NpHUpOAE W B KU3HU 4enoBeka. Kpyrosopor
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOTHBIX
BOJI.

Knaccuduxanus Heopranndeckux coeauHennid. Oxcunpl. Knaccudukarus
OKCHJIOB: cojieoOpasytomue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC) U
HecosneoOpazyronme. Homenknartypa oxcuaoB. DPuU3MUYECKUE U XUMHYECKUE
CBOMCTBA OKCUIOB. [lomyueHne oKCUI0B.

OcHoBanus. Knaccudukarus OCHOBaHMM: MIENIOYH W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHnkiarypa ocHoBaHUM. PU3HYECKUE U XMMUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucnor. Gusnueckue
U XMMHUYECKHUE CBOWMCTBA KUCHOT. Panx aktuBHOcTH mMetaiuioB H. H. bekerosa.
[Tony4yeHune KucIor.

Comu. Homenkmarypa coseil. ®Du3nmdyeckue 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,
HaOJIIOJICHUE  B3aWMOJICUCTBUS  BEHIECTB C  KHUCJIOPOJAOM U YCIIOBHUSA
BO3HUKHOBEHHUSI U TpEKpalleHus TropeHus (Mmoxkapa), O3HAKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIIMCAaHME WX CBOMCTB, MOJy4YeHUE, coOupaHue,
pacro3HaBaHWE€ W W3YyYEHHE CBOWCTB BOJOpOJia (FOpEeHHUE), B3aUMOJICHCTBHE
BoJIopoja ¢ okcusioM meau (II) (BO3MOXKHO UCMOIB30BaHNE BUIECOMATEPUATIOB),
HaOJI0/IeHHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBAHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHONW MAaCCOBOM JI0JIE€H PacTBOPEHHOIO
BEILIECTBA, B3aUMOJCICTBHE BOJBI C MeTaulaMu (HATpUEM U KaJIbI[UEM)
(BO3MOXXHO UCIIOJB30BaHUE BHJIEOMATEPUANIOB), HCCIEIOBAHUE O00pa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpAaCKd MHJWKATOPOB B pacTBOpax KHUCIOT M IWIEJIOYeH, H3y4YEHHUE
B3aumoiericTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKINI HEUTPaAIU3allt, ITOTyYE€HNE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOTO MeTajuia JPYrUM W3 PacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3aJad M0 TeMe «BakHeWlne KIacchl HEOPraHUYECKUX
COCIUHCHUI.

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

[TepBble MOMBITKH KiIacCHU(pUKAIMU XUMHYECKHX 3JIeMEeHTOB. [loHsTHE O
IPYIIAX CXOJHBIX AJEMEHTOB (IEJIOYHbIE U MIEJIOYHO3EMENIbHBIE METAJIbI,
TaJIOTeHBI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPhIE 00pa3yrT amQoTepHbIC
OKCHJbI U THIPOKCHU/IBI.

ITepuonnueckuit 3akoH. Ilepuoanueckas cucTeMa XUMUUYECKUX DJIEMEHTOB
J. W. MenneneeBa. KopoTkomnepuogHas © JUIMHHONEPHOIHAS (HOPMBI
[lepuoguueckoir cucrembl xumuueckux odiemeHToB JI. . Menaeneena.
Ileprogpl u rpynnel. PuU3nyYECKUid CMBICI IMOPSAKOBOIO HOMEPA, HOMEPOB
NEpUO/JIa U TPYNIIBI AJIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX sjaep. M30Tombl. JIEKTPOHBI.
CtpoeHne JIEKTPOHHBIX 000710U€K aTOMOB IEPBhIX 20 XUMUUECKUX DJIEMEHTOB



[Tepnomnueckoii cucremsl Jl. . MenaeneeBa. XapakTrepucTuKa XUMHAUYECKOTO
3JIEMEHTA 10 ero noynoxeHuro B [lepuoanueckoi cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH WM3MEHEHHUS paJuyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYIIIIAM U IIEPUOAAM.
3nauenue Ilepumoamueckoro 3akoHa u llepuoanueckoil cUCTEMBI
XUMHYECKUX 3JIEMEHTOB JUISl Pa3BUTHS HAayku U npaktuku. [[. 1. MenaeneeB —
Y4EHBIN U TPAKIAHUH.

Xumuueckast cBsizb. KoBajeHTHast (MojsipHass W HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipoueccrl OKUCIIEHU U BOCCTAHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3loB BEIECTB METAUIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C PAacTBOPAMHM KHUCJIOT U IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPbl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIU
(ropeHue, peakiuu pa3iokKeHusl, COSTUHEHHUS ).

Meosicnpeomemmnule ceazu

Peanuzaumss MexXnpeaMeTHbIX CBS3EH MPU U3YYEHHM XMMHUU B 8 Kiacce
OCYIIECTBIISICTCS 4epe3 HKCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAaK W TOHSTUH, SBIAIONIMXCS CHUCTEMHBIMU JUISI OTHEIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHUSA: HAay4yHbIM (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, KilacCUUKaIus, MePUOIUIHOCTb,
HaO0II0ICHNE, SKCTIEPUMEHT, MOICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®dusuka: marepusi, aroM, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUJ,
M30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUYECKHN 3apsjl, BELIECTBO,
TENO, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, ras3, (pu3nyecKkue BEIMYMHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMH4YeCKasi peaKkuusi

[Tepunonnueckuii 3akoH. [leprnoguueckas cucteMa XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB
XUMUYECKUX OJJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHs, KAIbIUA M HX
COCIMHEHUH B COOTBETCTBHUM C IIOJIOKEHHUEM 3JIEMEHTOB B Ilepmoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BelecTBa: BUAbl XUMUYECKON CBS3U. THIBI KPUCTAIIIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THMNA KPUCTAUIMYECKON PEIIETKU
Y BUJIa XUMHAYECKOU CBS3H.

Knaccudukanms v  HOMEHKIIaTypa  HEOPTraHMYECKHUX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccam
HEOPraHMYECKUX COCAMHECHUM, TEHETUUECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

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

[Tonsitue o ckopocTn XxMMUyeckor peakuuu. [lonstue 06 oOpaTUMbIX U
HEOOpaTUMBIX ~ XUMHUYECKHUX peakuusax. [loHsATHE O TOMOTeHHBIX U



reTeporeHHbix peakuusx. llonstue o karanuze. lloHsiTHE O XUMHUYECKOM
paBHOBecuU. DaAKTOPHI, BIMSIONIME HA CKOPOCTh XUMHUUYECKON peakuuu u
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, JJIEKTPOHHBIM OayiaHc
OKHCIIUTEbHO-BOCCTAHOBUTENbHON  peakuuu. (CocTaBiieHHME  ypaBHEHUU
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~PEAKIMM C HUCIOJIb30BAaHUEM METOJIA
AJIEKTPOHHOTO OanaHca.

Teopuss  JJIEKTPOJIMTUYECKOW  JUCCOLUALNM. DIIEKTPOIUTHI 151
HEANEKTpOoNUThl. KaTHOHBI, aHMOHBI. MeEXaHU3M JAHCCOLMALMU BEIIECTB C
pa3IMYHBIMUA BUJAMU XUMHUYECKOU cBsi3u. CteneHb nuccounanuu. CuibHbBIE U
c1a0ble 3JIEKTPOJIUTHI.

Peakuun wnoHHOro oOMeHa. YCiOBUS NPOTEKAHMUSI PEAKUUH HOHHOIO
oOMeHa, TOJIHbIE M COKpall€éHHble HMOHHBIE YypaBHEHHUs peakuuil. CBoHcTBa
KHUCIIOT, OCHOBaHUN M COJIeH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTUYECKOMN
nucconnanu. KauecTBeHHbIEC peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJENSMU KPUCTAIIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpadura M ajiiMasa), CIOXKHBIX BEIIECTB
(xsopuaa HaATpHs), UCCIEAOBAaHUWE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peaknmuu  OT  BO3JCWUCTBHS  PAa3NUYHBIX  (AKTOPOB,  HMCCIICOBAHUE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOLECCa TUCCOLMALIMU KHUCIIOT,
miesiouei u coseit (BO3MOKHO MCIOJIb30BAHKUE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOMINX MPU3HAKUA MPOTEKAHUS PEaKlMid HOHHOTO OOMeHa
(oOpa3oBanue ocajka, BBIJICNICHHE Ta3a, OOpa30BaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPhl  OKUCIHUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
(ropenue, peakuuu pa3NoXKEeHMUs, COEJIMHEHHUS ), pacno3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOLIBIO KA4YECTBEHHBIX PEaKUUi Ha HOHBI,
pelIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTanbl ¥ uX coelMHeHUS

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

O6mas  xapaktepuctuka 2yeMeHTOB  VIA-rpymnmbel.  OcobGeHHOCTH
CTpOEHUs aTOMOB, XapaKTepHbIE CTENEHN OKUCIeHus. CTpoeHue U Gu3nIecKue
CBOMCTBAa MPOCTBIX BEHIECTB — KHCIOpPOJAa M  cepbl. AJUIOTPOITHBIE
MOAU(PUKALNUU KUCIOPOJa U cepbl. XUMUYECKUEe cBoWcTBA cepbl. CepoBOI0pO,
CTpoeHue, (u3MUecKkue U XUMHUYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
NPEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KuCiOTa, (QuU3MYecKue u
XUMHUYECKHE CBOICTBAa (0OOIIME KAk MPEJICTAaBUTENS Kiacca KUCIOT |
cnenuduyeckre). XuMUYECKUE PEaKLUH, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOTO
crocoba mnoxydeHus: cepHoil kucnoTsl. [Ipumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTBI, Ka4eCTBCHHAs! Peakiys Ha Cynbdar-uoH. HaxoxueHue cepel
U €€ COEUHEHUHN B NpUpoJe. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpe/ibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE IO, 3arpsi3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €0 MPEOTBPALLEHUS.

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



npupoe, GusndecKkue u XuMIUIeckne cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMUak, ero GU3NIeCKue U XUMUYECKHE CBONCTBA, TOJIYICHHUE ¥ IPUMEHEHHE.
Comu amMmoOHMS, WX (QPU3HYECKHE W XUMUYECKHE CBOWCTBA, NPHUMCHCHHE.
KauectBenHast peakuusi Ha MOHbI aMMOHUS. A30THAasl KHCIIOTa, €€ MOJy4YeHue,
dusznueckre W XUMHUYECKHE CBOMCTBa (0OlIMEe Kak MpeJCcTaBUTENS Kiacca
KHCIIOT W crnenududeckue). Mcnonp3oBaHue HUTPATOB U COJEH aMMOHHS B
KaueCTBE MUHEPAIbHBIX YJOOpeHUH. XUMHYECKOE 3arps3HEHUE OKpYyKaroulel
cpeabl COeAMHEHUAMU a30Ta (KUCJIOTHBIE JOXK/H, 3arpsI3HEHUE BO3/yXa, MOUYBBI
u BojoéMoB). Docdop, amutorponHsie Moaudukanuu docdopa, Gusznueckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopnas kuciora,
bu3nYecKre U XMMUYECKUE CBOMCTBA, onydenue. McnonszoBanue pocdarton B
KauyeCTBE MUHEPATbHBIX yI00pEHUH.

O6mas  xapakrtepuctuka aneMeHToB [VA-rpynmbel.  OcoOGeHHOCTH
CTpOEHHUS aTOMOB, XapaKTEPHbIC CTEIICHU OKUCIEHUS. YTIEPOJl, alIOTPOITHbIE
MOU(UKAIIUKA, DPACTIPOCTPAHCHUE B MPUPOJE, (PU3NUYECKHE U XUMHYECCKUE
cBoictBa. Ancop6uusi. Kpyrosopot yriepona B npupojsie. Okcuabl yriepoaa,
uX (QuU3nYecKne W XUMHUYCCKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
MOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKUE TTPOOJIEMbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumotesa riao6aqbHOr0 MOTEIUICHUS KiIMMaTa, MapHUKOBBIMA
abdext. YrompHas kuciaora U €€ coid, WX (PU3NUECKHE W XUMUYECKUE
CBOMCTBa, MOJyuyeHHEe U NpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoOHAT-
noHbl. Mcronp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH |
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHbie TOHATHS 00 OpPraHWYECKUX BENIECTBAX KaKk O
COEIMHEHUSX yriiepona (MeTaH, 3TaH, STWIEH, aleTWICH, 3TaHOJ, TJIUUEPHH,
YKCYCHast  kuciorta). lIpupojgHble HCTOYHUKH  YIIIEBOAOPOAOB  (yrodib,
PUPOJIHBIN ra3, HePTh), TPOYKTHI UX MepepaboTKH (OCH3UH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMONOTrMYEeCKH Ba)KHBIX BELIECTBAX: JKHUPaX,
Oenkax, yriaeBoJax — U UX POJU B KU3HH 4YeJIOBeKa. MaTeprallbHOE €UHCTBO
OpPTraHUYECKUX ¥ HEOPTAHNYECKUX COCAMHCHHM.

KpemHuii, ero ¢usnyeckue W XUMHUYCCKHE CBOWCTBA, TOJYYCHHE W
npumeHeHue. CoenuHeHus KpemMHusi B mpupoje. OOume mnpencraBieHus 00
okcugie kpemuus (IV) u kpemaueBoi kucnore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBINIJIEHHOCTH. BaskHeIme cTpouTebHbIe MAaTEPHAIIBI: KepaMUKa,
CTEKJIO, IIEMEHT, O€TOH, xeJe300eToH. [Tpobdiiembl 6€30MacHOTO UCTOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpa3IoB HEOPraHWYECKHUX BEIISCTB, CBOWCTB COJISTHOM
KHCIIOTBI, TPOBEICHNE KAUECTBEHHBIX PEAKIINN HA XJIOPUI-UOHBI  HAOIIOICHUE
MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaXKaIMNe PU3NISCKUEC W XUMUUYECKHE
CBOIMCTBA TaJlOTEHOB M HUX COEJAUHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C OOpas3laMu XJIOPHAOB (TajJOTre€HUIOB),
O3HAKOMJIEHME C o0pa3maMu cepbl M €€ COEIWHEHHSIMH (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HAOIOJEHHE Mpouecca OOyIJIMBAHUS
caxapa moJ JCUCTBUEM KOHUEHTPUPOBAHHOMW CEPHOM KHUCIOThI, HU3YYECHHUE
XUMHUYECKUX  CBOMCTB  pa30aBIEHHONM CEpHOM  KHCIOThI, MPOBEJICHUE
KauyeCTBEHHON peakiuu Ha CyabpaT-uoH © HAONIOJECHUE TpH3HAKa ¢
MPOTEKaHUs, 03HAKOMIICHHE C (PH3NYECKUMH CBOMCTBAMU a30Ta, ¢ocdopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BUJEOMATEpUasoB), oOpa3uaMu
a30THBIX U QOCcPOpHBIX yIOOpeHuUid, oJydeHue, cCoOrpanue, pacno3HaBaHue U
U3Y4YCHHE CBOWMCTB amMMHUaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIMii Ha HOH



aMMOoHMST W ¢dochaT-IOH U HU3YYEHUE TPHU3HAKOB HX IMPOTECKAHUS,
B3aMMOJICCTBHE KOHLUEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbIO (BO3MOKHO
WCIIOJB30BaHUE BUIACOMATEPHUATIOB), HU3YYEHHE MOJCIICH KPUCTAITMYECKUX
pemi€Tok anmasa, rpadura, QyiepeHa, O3HAKOMJIEHHE C IPOILIECCOM
azcopOIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOTa3a, TMOJyYeHHUE, COOMpaHWE, pPaclo3HABAHWE W H3yYEHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEJCHUWE KAUYeCTBEHHBIX peakiui Ha KapOoHAT U
CUJIUKAT-MOHBl M M3YYCHUE TMPU3HAKOB HUX TMPOTEKAHHS, O3HAKOMIICHHUE C
IPOAYKIIMEN CHIMKATHOM MPOMBINUIEHHOCTH, PEUIEHHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxHenmme HeMeTaibl ¥ UX COCIUHEHUS.

MertaJuibl 4 UX COCAUHEHUS

OO0miasi xapakTepuUCTUKa XHUMHUYECKHX DJJEMEHTOB — METAJIOB Ha
OCHOBAHUHU UX MOJIOKEHUS B [lepnoandeckoi cucTeMe XMMHYECKHUX 3JIEMEHTOB
. 1. MeHnneneeBa u ctpoeHusi atroMoB. CTpoeHre MeTaioB. Meraminueckast
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAS] PEIIETKA. DICKTPOXUMHUYECKUN PsiT
HalpsOKEHUM MeTauioB. DU3MYECKME W XHMHYECKHE CBOMCTBA METAJUIOB.
OO6mume cnocoObl TONydeHUs MeTaioB. [loHsATHE O KOpPpO3WHU METAJJIOB,
OCHOBHBIE€ CITOCOOBI 3alUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
TIOpATIIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble  Metayuibl: MoOJio)keHHEe B llepuoamyeckorr  cucteme
xuMmudeckux ameMeHToB [[. . MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOX/JICHUE
B npupojie. Puznueckue W XUMHYECKHE CBOMCTBA (Ha MpPUMEpPE HATpUs U
kanusi). OKcuIbl UM THAPOKCUIBI HaTpus M Kanus. [IpuMeHeHue IIenouHbIX
METAJUIOB U UX COEUHECHUMN.

[[lenoyHO3EeMENbHBIE METAIbl MAarHuii W KaJbLIMW: TMOJ0XKEHHE B
[Tepuonnueckoir cucreMe xumuueckux odiemeHToB JI. M. Menaeneena,
CTPOCHHE HMX aTOMOB, HaxoOXJAeHUE B mnpuponae. PU3NUeCcKHe U XUMHYECKHE
CBOMCTBA MarHusi W Kaublus. BaxkuHeimme coequHeHUs Kaiubliug (OKCHU],
TUAPOKCHU], con). JKECTKOCTh BOABI U CIOCOOBI €€ YCTPaHEHHUS.

AmomuHui: T1ojoxkeHue B llepuoanueckon CcHCTEME XMMHUYECKHUX
anemeHtoB JI. U. MeHpneneeBa, CTpOCHUE aroma, HAXOXKIAECHHUE B IPUPOJE.
Ouznyeckue M XUMHUYECKHME CBOWCTBA altOMUHUA. AMQOTEpHbIE CBOWCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUS.

Keneso: monoxenue B [leppoandeckor CHCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, cTpoeHne aToma, HaxoxzaeHue B npupone. dusznueckue u
XUMHUYECKUE CBOWCTBa kene3a. Okcuabl, ruapokcuabl u conu xenesa (II) u
xenesa (III), ux coctas, cBOMCTBA U MOJIYUYEHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O00OpasmamMu METAUIOB W CIUIABOB, WX (HU3UYCCKUMU
CBOMCTBaMH, U3yYE€HHE pE3yJbTATOB KOPPO3UU METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPUAJTIOB), OCOOEHHOCTEH B3aMMOJIEHCTBUSI OKCHJIA
KaJIbIIUS U HATpUs C BOJAOW (BO3MOKHO HCIOJIb30BAaHHE BUIECOMATEPHUAIIOB),
HCCIIEJOBAHUE CBOMCTB KECTKOW BOJIbI, ITPOLECCA TOPEHUS KETE3a B KHUCIOPOJIE
(BO3MOXXHO UCIIOJB30BaHUE BHJIEOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KAQUECTBEHHBIX PEaKI[Mii HA MOHBI: MArHUS, KaJIbIUs, AIIOMUHUSA, [IUHKA, KeJe3a
(II) m xeneza (III), memu (II), HaOmromeHWe | ONHCaHUWE IIPOIIECCOB
OKpallMBaHHs IJJAMEHHM HWOHAMU HaTpHsi, Kalusl W Kajublus (BO3MOXKHO
WCIIOJB30BaHUE BUICOMATEPHUAIOB), HccieAoBaHUE aM(pOTEPHBIX CBOICTB
TUJIPOKCHUAA ATIOMUHUS U THIPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHeNme MeTauibl U UX COSTUHECHHUS.

XuMHA U OKpPYKAKOIIaA cpeaa



BemectBa m MaTepuaibl B MOBCEIHEBHOM KM3HU 4eJIOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBast momolp npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHYECKOe 3arps3HEHUE OKPY Karollel cpeibl (peenbHas 10mycTuMas
KOHLIeHTpauus: Bemects, panee — I[IJIK). Pomp xumum B pemieHun
9KOJOTHYECKUX ITPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3iloB MaTEPHUAIOB (CTEKJIO0, CIUIABBI METAJIOB, MTOJIUMEPHBIE
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, MOJIECITMPOBAHUE, W3MEPEHHUE, MOJIENb, SBICHHE, MapHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

dusznka: marepusi, aToOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PAIHMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, NPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JIUAJIEKTPUKH, (HOTOIIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, PacTBOPUMOCTb,
KpUCTAJUIMYECKasl pemieTka, CIUIaBbl, (U3WYECKUE BEIUYUHBI, EIUHUIIBI
M3MEPEHUSA, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE€3/b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, Guocdepa, IKOCUCTEMa, MUHEPATLHbBIE
yA0OpeHuUsi, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

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



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

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 LIEHHOCTSMM,
NPUHATHIMA B OOILIECTBE MPaBWJIAMH M HOPMaMH IMOBEJICHUS M CIIOCOOCTBYIOT
nporeccaM caMONO3HaHMsI, CAMOPA3BUTHS U COLIMATTU3ALUN O0yYaIOTUXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPAXAKOT TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOW TO3WUTUBHBIX ILIEHHOCTHBIX OpHUEHTALMH U
pacIIMpEHUE OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA

LIIEHHOCTHOI'O  OTHOLIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO, IMOHMMaHUs 3HAYEHUS XUMHUYECKOU
HayKU B )KM3HU COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHOM
uH(popMaIeil O TMepeoBbIX JIOCTHXKEHHUSX W OTKPBITHUSX MHPOBOM U
OTEYECTBEHHONM XHWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAaHUAX OO0
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIUTAHUS

NPEACTABIEHUS O COLMAIBHBIX HOPMAax M MpPaBWIaAX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTHMBE, KOMMYHHMKAaTHBHOM KOMIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HOHM, y4eOHOMCCIEN0BATEIbCKONW, TBOPUYECKOM M JPYTUX
BUJIAX JAESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOU EATEIbHOCTH
IIPY BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4, BHINOTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JaHUM  Y4E€OHbIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHUIO W  B3aUMOINOMOIIM B  TMpolecce JATol  yueOHoi
JEATEIBHOCTH, TOTOBHOCTH OLICHMBATh CBOE ITOBEJICHHE W IOCTYIIKM CBOMX
TOBAapUIIEH C MO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMSA '

MHUPOBO33PEHUYECKUE IIPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaklvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HaYKU M COCTABIISIOIINE
OCHOBY JUIsl IOHUMAHMSI CYIIIHOCTH HAYYHOM KapTHUHBI MUpPa, PEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUSL MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOAHOM CPEIOM, O POJIM XMMHUU B MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

IIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIYYEeHUE HOBBIX 3HAHUUI
10 XUMHH, HEOOXOJHUMbIC ISl OOBSICHEHUS HaOJMIOAAEMbIX MPOLIECCOB H
ABJICHUM, MO3HABATEIbHOM, MHPOPMALMOHHON M YUTATENIbCKON KYIbTYpHI, B
TOM 4YHUCJE HaBBIKOB CaMOCTOATEIBHOM paldoThl ¢ Y4yeOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpPOM, JOCTYNHBIMH  TEXHUYECKMMHM  CPEICTBAMU
MH(GOPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpEC K OOYYEHHMIO M TO3HAHHUIO, JIOO03HATEIbHOCTh, TOTOBHOCTh WU
CHOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIIEOBATENbCKON
NEeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIIEHHOCTH U YPOBHS 00y4YEHUS B
JIaTbHEUIIIEM;

4) popMHpPOBaHUS KYJILTYPbI 3/I0POBBS:

OCO3HAaHHME IIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHUE IMOCIEACTBUNA U
HEMpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJSECHUS aJKOTOoJsl, HAapKOTHKOB,



KypeHHusi), HEOOXOJMMOCTH COOJIOJeHHs] MpaBuUil  OE30MacHOCTH  INpHU
oOpalleHuH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U peallbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY M3Yy4EeHHIO Mpodeccuid U TpyAa pa3indHOro
poja, yBaXKEHUE K TPYIy U pe3yJibTaTaM TPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHWKM M0 XWMHUH, OCO3HAHHBIN BBHIOOP
WHJIUBUIYAIbHOM  TPAaeKTOpPUM NPOJOJDKEHHUS 0oOpa3oBaHUA C  yU4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX UHTEPECOB U
NoTpeOHOCTEH, yCNemHoH MNpodhecCUOHATBHON JEATEeIbHOCTH U Pa3BUTHUA
HEOOXOJIMMBIX YMEHHH, TOTOBHOCTH aJalliTUPOBATHCA B MPO(ecCHOHATBLHOMN
cpene;

6) IKOJIOrHYeCKOr0 BOCIIUTAHHUSA:

AKOJIOTHYECKU II€1eCO00pa3HOe OTHOLIEHUE K MPHUPOJE KAaK HCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHNUE IEHHOCTU 3JI0POBOTO
u Oe3omacHOro 00pasza >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
($uU3HIECKOMY U TICHXWYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOIIOICHUS
npaBuil 06€30MacHOrO TOBEJICHHMS MpU padboTe C BeEIIeCTBAaMHU, a TaKXke B
CUTYaLIUSX, YTPOKAIOIIMX 3/IOPOBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJTyYaeMble MPU U3yUYECHUU XUMUH, JIS
pelIeHusl 3ajad, CBA3AHHBIX C OKPYXKAIOWIEHM MPUPOJHOM CpPEHOou, Ui
MOBBIIICHHUSI YPOBHA JKOJIOTMYECKON KYJIbTYpbl, OCO3HaHUS TJ100aJIbHOTO
XapakTepa SKOJOTMYECKHX MpoOJeM W IMyTeHd HUX pelIeHHs OCPEICTBOM
METOJIOB XMMHH, IKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [I03HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMATIBHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe MeTranpeAMETHBIX pE3yJbTAaTOB BBIIEISAIOT 3HAUYUMBIE IS
(dbopMUpOBaHUST MHUPOBO33PEHUS] OOIICHAYYHBbIE TMOHSATUS (3aKOH, TEOpHs,
OPUHIMI, TUMoTe3a, ¢GakT, CHUCTeMa, MPOIECC, SKCIEPUMEHT U JApPYyroe.),
KOTOPBIE HWCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHMM M3 ATUX MPEeAMETOB  (POPMUPOBATH
IIPEJCTABJICHUE O LEJIOCTHOM HAay4YHOM KapTUHE MHUpPaA, U YHUBEPCAJbHBIC
yueOHble JelcTBUs (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
KOTOpbIE O0ecreuuBaoT (OPMUPOBAHUE T'OTOBHOCTU K CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHON eI TENbHOCTH.

Ilo3naBaTenbHBbIEC YHUBEPCAJTIbHbIE YUeOHbIE 1eliCTBUS

ba3zoBble 1ornyeckue AeicTBu:

YMEHHUS MCIOJIb30BATh NPUEMBI JTOTUYECKOTO MBILIIJIEHUS MPU OCBOEHUU
3HAHUM: PACKPBHIBATh CMBICI XUMUYECKUX MOHATHH (BBLACISATh UX XapaKTEPHBIE
MIPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU HOHSITUSIMHU ), UCIIOJIH30BATh
MOHATHUSI JJ151 OOBICHEHUS OTACIBHBIX (DaKTOB U SIBIICHUH, BEHIOMPATh OCHOBAHUS
U KpUTepUH [UIsl KiIacCU(UKAIMM XMMHYECKHX BEIIECTB M XHUMHYECKUX
peaKkiuii, yCTaHABIMBATh MPUYHMHHO-CJICJACTBEHHBIC CBSI3U MEXIY OObEKTaMHU
W3YYEHUsI, CTPOUTH JIOTUYECKHE PaACCYyk ACHUSA (MHIYKTUBHBIC, NETYKTUBHBIC,
10 aHAJIOTUH ), JIeJaTh BBIBOJIbI U 3aKJIFOUECHUS,

yMEHUE TIPUMEHSITh B TIpoIlecce IMO3HAHUS TOHATUS (TPEeIMETHhIC U
METanpeIMeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJENH, HCIIOJIb3yeMble B
XUMHUH, TPeoOpa3oBbIBATh IIHPOKO TPUMEHSEMbIE B XHUMHH MOJICIbHBIC
MPEJICTAaBICHUS — XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA), XUMHUecKast popmyia
U YpaBHEHHE XUMUUYECKON peakiuu — MpHU pelieHuHd yuyeOHO-TI03HABATEIbHbBIX
3ajay, C y4€TOM OTUX MOJENbHBIX TPEJICTABICHUN  BBISBISATH U
XapaKTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKK  HM3y4aeMbIX OOBEKTOB  —



XUMHYECKUX  BEHIECTB M  XUMHUYECKMX peaklUud, BBIABIATH  OOIIMe
3aKOHOMEPHOCTH, MPHUYMHHO-CJIEJICTBEHHbBIE CBSI3M W MPOTHUBOPEYUS B
M3y4aeMbIX IPOLECcCax U SIBICHUSX.

Ba3oBble ucciiegoBarejbcKkHe 1eCTBUA.

YMEHHME MCIOJIb30BaTh NOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKe€ B KayecTBE OCHOBBI JJIsi (POPMHUPOBAHUS THIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETeHHE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMK U TPOBEJIECHUIO
YUEHUYECKHX OKCIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOJOM Ipoiiecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (PopMyaupoBaTh 00001IEHNS
Y BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAaHUSA, COCTABIATh
OTYET O MpoJIeJIaHHON padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, AHAJIU3UPOBATh U HMHTEPIPETHUPOBATH MH(POPMAIUIO
pa3iaMuYHbIX BHAOB U (OpPM MPEACTABICHUS, IMOJIy4aeMyl0 M3 pa3HbIX
HMCTOYHHUKOB (HAay4HO-TIONYJISIpHAsl JMTEpaTypa XUMHUYECKOTO COJEep KaHus,
CIpaBOYHbIE MOcOOMs, pecypchl VHTepHeTa), KpPUTHYECKH OLEHUBATH
IPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IU4HbIe METO/IbI U 3aIPOCHl IPU MOUCKE U 0TOOpe
uH(GOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBIOJHEHUS
y4eOHBIX Y MO3HABaTEIbHBIX 33/J1a4 ONPEJAEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HUCIIOJIb30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOl AKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX IMOWCKOBBIX
CUCTEM, CAMOCTOSATEIBbHO BbIOMpPATh ONTHUMAIbHYIO (OpPMY MpeICTaBICHHUS
MH(pOpMaIMU U WUIIOCTPUPOBATH pPEIIAEMbIE 3aJa4l HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, IpyrumMu popmMamu rpaduku 1 UX KOMOMHAIUSIMU;

YMEHHE UCIO0JIb30BaTh U aHAJIU3UpOBaTh B IMpollecce Yy4yeOHOU W
UCCIIEN0BATEIBCKOM JeATENbHOCTH UH(GOpPMALIHIO 0 BIIMSIHUU
MIPOMBINUIEHHOCTH, CEJIbCKOIO0 XO3SIIICTBA W TPAHCIOpPTa HAa COCTOSHHE
OKpPY’KarOLIEN TPUPOJTHON CPEBI.

KoMMyHUKAaTHUBHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHS 3aJaBaTh BOINPOCHI (B Xoje Auanora u (Wu) AUCKYCCHH) TIO
CyHlecTBy 00cyXkaaeMoil Tembl, (GOpMYyIUPOBAaTh CBOM  IPEITIOKEHUS
OTHOCHUTENIBHO BBITTOJIHEHUS NPEJI0KEHHOH 3a1a4H;

YMEHHUS NPEACTABIATh IMOJYYEHHbIE pE3yJbTaThl IMO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAX; JI€JaTh IPE3EHTALUIO
pe3yabTaTOB  BBINOJIHEHHUS XUMHYECKOIO 3KCIEpUMEHTa (J1abopaTopHOro
OTbITa, Ja0OPaTOPHOI pabOTH MO UCCIEIOBAHUIO CBOMCTB BELIECTB, Y4€OHOTO
IIPOEKTA);

YMEHHUS Y4e€OHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABAaTEIbHOM M  HUCCIEAOBATEIbCKOM  JEATENbHOCTH NPU  PEUICHUHU
BO3HHUKAIOLIUX MPOoOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIACOBAHMUS
no3uiii  (oOcyxkaeHus, OOMEH MHEHHUSAMH, «MO3TOBBIE  LITYPMbI»,
KOOpJIMHALIUS COBMECTHBIX JACHCTBHUI, OINpENEICHUE KPUTEPUEB IO OLIEHKE
KaueCTBa BBITIOJIHEHHOUN pabOThI U APYTHE).

PeryasitTuBHbIe YHUBepPCaJbHbIE YUeOHbIE 1eiiCTBHUA:

YMEHHE CaMOCTOSITEJIbHO ONPENEIATh LENN ACSITEIbHOCTH, IIJIAHUPOBATh,
OCYLIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BBIOMpaTh Hanbosiee 3(pPeKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX
U TI03HABATEJbHBIX 3a/1a4, CAMOCTOATENIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
NPEUIOKEHHBIM QITOPUTM JCHUCTBUU INPU BBINOJHEHUN 33JaHUN C YYETOM



MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX O0OBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJIYUYECHHOTO PE3yIbTaTa 3asBIICHHON LEJIH, YMEHUE
WCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, IMpEaracMble B YCIOBHH
3aJIaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIbHOTO

CoJiep>KaHMs, YCTaHOBJIEHHOTO JaHHOW (enepasbHOW pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE 00YUYaIOIIMMUCS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JNEUCTBUM, crenupuyeckre JUisl TPeAMETHON o00ysacT «XUMHUS», BUJIBI
JNEATEJIbHOCTH IO MOJIYYEHHKO HOBOIO 3HAHWs, €ro HWHTEPIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy oOydeHuss B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECH
(oIHOpO/IHASI M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIApHAs
Macca, MaccoBas JOJd XHMHUYECKOrO JJIEMEHTa B COEOUHEHMHH,
MOJIIPHBI ~ 00BEM,  OKCHJ,  KHCIOTa,  OCHOBAaHHE,  COJb,
AJIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCICHUS, XUMHYECKAS pEeaKIus,
KJ1accuuUKaIys peakiuii: peakiiuyi COSTMHECHUS, PEaKIINU Pa3I0KEeHUS,
peaKIuu 3aMelleHus, peakiud OOMEHa, 9K30- U DJHJIO0TEPMUUYECKHUE
peakiuu, TEIoBoM 3PheKT peakiuu, SApOo aToMa, JIEKTPOHHBIN CIIoi
aToma, aToOMHas oOpOuTanb, pagdyc aroma, XUMHUYECKas CBS3b,
MOJSIPHAs W HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JOJig BellecTBa (MPOIEHTHAS
KOHIIEHTpAIs) B paCTBOPE;

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

e HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS (HopMyll
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENeNsATh  BaJCHTHOCTb aTOMOB  JJIEMEHTOB B  OMHapHBIX
COCIMHEHUSIX, CTEMEeHb OKHUCIECHHS DJIIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, NMPUHAMICKHOCTh BEIIECTB K ONPEAECIEHHOMY KIACCy
coeMHEHU 1o (opmysiaMm, BUJI XUMHYECKOW CBS3U (KOBaJEHTHAs U
MOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbIci llepmommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT UX IMOJ0XeHUs B [leproanueckon cucreme,
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA ABOrajipo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro (opmy llepuoamueckoit
CUCTEMbl XHMHUYECKHX JJIEMEHTOB: pa3inyarh IOHATHS «IJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)», Masnsie
1 OOJIbIIIUE MEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIe UMEIOTCS B
tabnuie «llepuonnueckas cucrtema xumuueckux siaemeHtoB JI. W.
MengeneeBay € YHMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsl sapa, oOOIIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



K

KIaccu(pUIMpoBaTh  XUMHYECKHE  DJIEMEHTBI,  HEOPraHMYECKUE
BEIECTBA, XUMUICCKHE PEaKINH (TI0 YUCITy U COCTaBy yYacCTBYIOIINX B
peaKIuu BEIIECTB, MO TeIIOBOMY D PeKTy);

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

BBIYKCIIATh OTHOCUTENIBHYIO MOJEKYISIPHYI0O U MOJISIPHYIO MaccChl
BEILIECTB, MAacCOBYIO JIOJII0 XMMHYECKOTO »3JIEMEHTa 1o QopMmyiie
COCJIMHEHHUS, MAacCOBYIO [IOJII0 BEIECTBA B PAacTBOPE, IPOBOJUTH
pacy€Thl 0 YPABHEHUIO XUMUYECKON pEeaKIUU;

MPUMEHSATH OCHOBHBIC OINEpPAllUd MBICIUTEIbHON JAESITEIbHOCTH —
aHaMW3 W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMaTHU3aIlHIo,
KJIacCU(PHUKAITNIO, BBISBICHUE MPUYWHHO-CIICJICTBEHHBIX CBSI3CH — IS
W3YYCHHUS CBOWCTB BEIMISCTB M XUMHUYECCKHUX PEAKIMi, €CTECTBEHHO-
Hay4yHble  METOJIbI  MO3HaHUSI —  HAONIOJIEHHWEe,  U3MEpEHue,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

ClIeoBaTh MpaBWjaM  TIOJB30BAHHWS  XMMHYECKOW TMOCYyJAOH U
J7a00paTOpHBIM 00OpPYJOBaHUEM, a TakKKe IpaBWiiaM OOpalleHus C
BCIIECTBAMHA B COOTBETCTBHM C WHCTPYKIUSIMH II0 BBIMIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYyYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeHIecTB (BOAOPOJAa W KHUCIOPOAA), MPUTOTOBIECHUIO
pacTBOpPOB C ONPEAECHEHHOM MAacCOBOM  JOJIEM PACTBOPEHHOTO
BCIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE 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 OTpakaTb CPOPMUPOBAHHOCTh Y 00YHAIOLIUXCSl YMEHHIA:

pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TOHSTUM: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCT, CTEICHb
OKHCIICHUS, XUMHUYECKas peaKkius, XUMHUYECKas CBsA3b, TEIUIOBOU
addext peakuuu, MoJib, MOJSPHBI O00BEM, PaCTBOP, SIAECKTPOIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMAIUS, PEaKIUA HOHHOTO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE U
HEOOpaTUMBIE PEAKIUHU, OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEaKITUH,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHWE M  BOCCTaHOBIICHHE,
ajuioTponusi, aM(OTepHOCTh, XUMHUYECKas CBsI3b (KOBaJIGHTHas,
WOHHAsi, MeTajuInueckKas), KpUCTAUIMYECKas peléTka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW pEaKIUu, MPEIeIbHO
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 ONpPEACNEHHOMY KIACCy COEAMHEHUN 1Mo (opMynam, BUJ
XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAS, METaJNIMYecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsij HOHA TI0O XUMUYECKON (dopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHHI,
THUI KPUCTAJUIMUECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica llepuommueckoro 3axkona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro MOHMUMAaHWE: OMUCHIBATH W XapPaKTEPU30BATh
tabmmunyto Gopmy Ilepromndeckoit CHCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «rjaBHasg noAarpynna (A-rpynmna)» u «mobodyHas
noarpynna (b-rpynma)», Manele ¥ OOJbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOPhIE HUMEIOTCSI B TIEPUOJMYECKOM TalIuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (CocTaB M 3apsij siapa, oOIlee 4YUCIO BJIEKTPOHOB U
pacrpeielieHe HMX M0 JJIEKTPOHHBIM CJI0SIM), OOBSICHSATH OOIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B
npeaenax MajiblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KIacCu(pUIMpoBaTh  XUMHYECKHE  DJIEMEHTBI,  HEOPTaHWUYECKHE
BEILIECTBA, XUMUYECKHUE PeaKIuu (110 YUCIY U COCTaBy y4acTBYIOIIUX B
peakiMy BEHIECTB, MO TEIUIOBOMY 3 (PEKTy, MO0 U3MEHEHHUIO CTEIeHEen
OKHCIICHUS] XUMUYECKHUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIIUE U CICIHUPUICCKUE XUMUUIECKUE
CBOMCTBA TMPOCTHIX W CJOXKHBIX BEHIECTB, MOATBEPXkIasi OMHCAHUE
MpuUMepaMHi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHN COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKITnii;

COCTaBJISITh YPAaBHEHUS BJIEKTPOJIUTUYECKON TUCCOLMALMU KHUCIIOT,
LIEJI0YEH M COJIEW, IIOJHBIE M COKPAIEHHBIC YPABHEHUS pPEaKLMI
MOHHOTO  OOMEHa, YypaBHEHUS  peaKlHil,  MOATBEPKIAIOITUX
CYIIIECTBOBAHUE T€HETUUYECKOW CBSA3M MEXK]y BEIECTBAMH Pa3IUYHBIX
KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MO>XHOCTU MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MAacCOBYIO JIOJII0 XHMMHYECKOr0 »3JIeMEeHTa 1o Qopmyiie
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 HWHCTPYKIUSIMU 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO MOJYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKLHUM, TOATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
pPa3JIMUHBIX BEIIECTB: PACMO3HABATh OMNBITHBIM MYyTEM XJIOPHU/I-,
OpoMun-, wuoaua-, KapoObonar-, docdar-, cunamkar-, cyiabdart-,
TUAPOKCU-MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHMYECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OINEpPAIMU MBICIUTEIBLHON ACSTEIbHOCTH —
aHaau3 M CHUHTE3, CpaBHEHHEe, 0000IIeHrne, CHUCTeMaTU3aluIo,
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 KUJIACC
HaumeHoBaHue KosuuvecTBo 4acoB
Ne DJIeKTPOHHbIe (LU (POBbIE)
pa3aejioB 1 T€EM KonTpoibnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
MPOrpamMmmbl padoThI padoThI
Pasznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
11 BemiecTBa u xXuMHueckue 15 1 bubnunoreka [JOK
' peaKkIuu https://m.edsoo.ru/7f41837¢
XUMUS — BaKHAs
12 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka IJOK
' Y [IPaKTHYECKOM https://m.edsoo.ru/7f41837c
JESATEITPHOCTH YETOBEKA
Hroro no pazneny 20
Pasznen 2. Baxueiinue npeacraBuTe M HEOPraHNYeCKUX BelleCTB
21 Boznyx. Kucnopon. 6 1 bu6mmoreka [IOK
' [TousTue 06 okcuaax https://m.edsoo.ru/7f41837¢c
99 Bonopoa.Ilonsarue o g 1 bub6muoreka [IOK
' KHCIIOTaX ¥ COJISX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsiI. 5 1 1 bub6nunoreka [JOK
' [MousTre 00 OCHOBAHUIX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIaCChHI BuG OK
2.4 HEOPTaHUYECKUX 11 1 1 nomorera 1l

COeqUHEHUN

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



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

Hroro no pazneny 30

Pasnen 3. Ilepuoauveckuii 3akon u [lepuoguveckas cucrema xumuueckux 3jaemMenToB /. U. MenpaesieeBa. CTpoenne aToMOB.
XuMmunueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Teproguyeckuii 3aK0H 1

[Tepuoauueckas cucrema
bu6mmoreka [JOK

3.1 XHMITHECKHX STCMCHTOR / https://m.edsoo.ru/7f41837¢

. . Menneneena.

Crpoenue aroma

XUMHNYECKasa CBI3b.

3. OkucauTenbpHO- g 1 bubmuoreka [JOK
' BOCCTAHOBHTEIILHBIE https://m.edsoo.ru/7f41837¢
peakuu
bu6mmoreka I[JOK
Hroro no pasaeity 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 6



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

9 KUIIACC

HanmenoBanue

KoanuyecTBo 4acoB

Ne DJIeKTpPOHHbIe (LU (pOBbIE)
pa3JieJioB H TeEM KonTpoJibHblie IIpakTHyeckune
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NporpamMmbI padoThbI padoThbI
Pasnen 1. BemecTtBo M XMMH4eCKHe peaKIuH
[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.edso0.ru/7f41a636
XUMHYCCKUX PEaKIni
DNEeKTPOIUTHYECKAS
13 JTUCCOITHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMHUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTainl M X coeAMHEHUS
OO01as XxapakTepucTuKa
2.1 XI/IMI/I‘IGCKEIX 3n§MeHTOB 4 1 bubmmorexa [IOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mrast xapakTepucTruKa
0 P P bubmuoreka [JOK
2.2 XUMHYECKHX DJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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



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

COEIMHEHHS
OO11ast XapakTepUCTUKA
53 XHMHUYECKHX DJIEMEHTOB 7 bubnuoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 ux coeAMHEHUS
OOm1as xapakTepuCTUKa
XUMHUYECKUX 3JIEMEHTOB Eub LOK
nOIMoTEKa
2.4 IVA- Y%
rp}:HHH fiepoi 8 https://m.edso0.ru/7f41a636
KPEMHUH U UX
COEIUHEHHS
Hroro no pazaeny 25
Pa3nen 3. MeTa/iibl M MX COeIMHEHUS
31 OO0mue cBoOMCTBA 4 Bbubnuoreka [JOK
' METAIOB https://m.edso0.ru/7f41a636
3.9 Baxneiimme MeTaisl 1 16 Bu6nunorexa [JOK
' WX COENHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4. XuMus 4 OKpy:KaOLias cpeaa
41 BemectBa u Mmarepuansl B 3 Bbub6nunoreka [JOK
' JKM3HHU YE€JIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 brtamorexa LIOK
p p https://m.edsoo.ru/7f41a636



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

8 KJIACC
Ne KosmnuecTBo yacoB
JIEKTPOHHBIE
1| Hara uudposbie
Tema ypoka KonTtposbHbie IIpakTnyeckue
/ Bcero U3yYeHUs o0pa3oBaTe/IbHbIE
padoThI padoThI
n pecypcsbl
[Ipeamer xumuu. Ponbs xumuu B Bubnuorexa [JOK
KU3HM yenoBeka. Tena n 1 https://m.edsoo.ru/ff0d21
BEIECTBA Oc
bu6nmoreka [JOK
[TonsiTve 0 MeTONaxX MO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMHAH
7e
[TpakTrueckas padora Ne 1
bubmuoreka IJOK
«[IpaBuna paboTsl B 1abopaTropun
i 1 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI 0OpaIIeHus ¢ dc
J1a00paTOPHBIM 000PYIOBAaHUEM) o
bubnuoreka [JOK
Huctele BelecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
Crioco0bl pazeneHus cmecen ca
[Tpaktuyeckas pabora Ne 2 bubmmoreka [IOK
«Pa3nenenue cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OYHCTKH TTOBAPEHHOM COJIN)» c8
bub OK
ATOMBI M MOJIEKYJIBI 1 nomoreka L1

https://m.edsoo.ru/ff0d2a



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

6¢

XUMHUYECKUE DJIIEMEHTEL. 3HAKU

bubnuoreka [JOK

7 (CUMBOJIBI) XUMHYECKHX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmuoreka IJOK
8 [IpocThie U ClIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuoreka IJOK
9 ATOMHO-MOJIEKYJIIPHOE yUYEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH IMOCTOSHCTBA COCTaBa
BelIecTB. XUMHUUYECKasi GopMyra Bubmuorexa [IOK
10 ) PMya. https://m.edsoo.ru/ff0d2ea
BanenTHOCTH aTOMOB o
XMMHYECKUX DJICMEHTOB B
OTHOCHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
11 | OrtHocurenbHas MOJEKYIIpHas https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 107151 XUMHYECKOTr 0 buGnuorexa [OK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCAMHEHUH 0
bub6mmoreka [JOK
KomnuectBo BemectBa. Moiib.
13 FHTICCTBO BEMIECTR e https://m.edsoo.ru/ff0d52
MonspHas macca
30
dusnyeckre 1 XUMUYECKHUE bubmiorexa HOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKasl peaKius X
15 | IlpusHaku U yciaoBHs TPOTECKAHUS bubmuoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHUYECKUX PEaKIIHil

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHUs MacChl

bubmuoreka IJOK

16 | BemecTB. XUMHUUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Brrunciienust KoauuecTBa, MacChl bubnuoreka [JOK

17 | BemiecTBa MO ypaBHEHUSAM https://m.edsoo.ru/ff0d57
XUMHYECKUX peaKinii 08
Krnaccudukarys XuMHIecKux

€aKIHUK (COCTMHCHUS bubmorexa [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3IokKeHUs, 3aMCIICHUS, 4
obMeHa) 4
M. B. JIoMOHOCOB — y4&HBIii- bubnunoreka LHOK

19 | sHuukmonemuct. O6o0IIeHNE U https://m.edsoo.ru/ff0d40
CUCTEMAaTH3alHs 3HAHHHA c4
Kontponbnas padora Nel mo teme bubmmoreka [IOK

20 | «BemecTBa U XUMUYECKHE https://m.edsoo.ru/ff0d42
peaxIum» 90
Bo3nyx — cmecsk razos. Cocrtas bu6nuoreka [JOK

21 | Bozmyxa. Kucnmopon — sneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
DOU3NYECKUE U XUMUUECKHUE
CBOMCTBA KHCIIOpO/ia (peaKIuu bubmorexa [JOK

22 P P https://m.edsoo.ru/ff0d46
okucneHus, ropenue). [lonstue 14
00 okcHax =

23 | CmocoObl oy4YeHHUsT KUCIOpoIa bubnmoreka [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B J1TabOpaTopuu 1
IIPOMBILUIEHHOCTH. [Ipumenenne
KHCTIOpoJia

https://m.edsoo.ru/ff0d49
7a

TernoBoii 3¢ pexT XuMHIECKOM
peaKuuu, IOHSITHE O

Bubnuorexa [JOK

24 | TEepMOXMMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peaxusax
TormBo (HedTh, YTOIb U METaH). bubnuoreka [JOK

25 | 3arps3HeHue Bo3ayxa, ClocoObl https://m.edsoo.ru/ff0d4c
€ro IPeIOTBPAIIEHHUS 4a
[Tpaktuueckas padora Ne 3 o
teme «Ilonmydenue u cobupanue bubmorexa [JOK

26 i P https://m.edsoo.ru/ff0d4ae
KHUCTIOPO/1a, U3yUEHUE eTro 2
CBOMCTB» B
Bonopoa — snemMeHT u nipocroe Bubnuorexa [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pUPOJIE do
OU3NYECKHE U XUMUYECKHE bubmuoreka [JOK

28 | coiicTBa Bogopoxa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJIA do

bubnuorexa [JOK
29 | TloHsATHE O KMCIIOTaX U COMSIAX https://m.edsoo.ru/ff0d50
d2

Crioco0bI IOTyYeHUs BOJIOPO/Ia B bubmorera LOK

30 - P https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Tpaktuueckas padora Ne 4 o
teMme «I[lonydyenue u cobupanue

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOZOPO/A, U3yUEHUE €0 5
CBOWCTB» -
. N bubmuoreka [JOK
MounspHbIi 00BEM ra3oB. 3aK0H
32 p https://m.edsoo.ru/ff0d54
ABorajipo %6
Brrunciienus 00b€Ma, KOJIUYSCTBA
bu6nmoreka [JOK
BEIIIECTBA raza Mo €ro M3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA HJIN 20
00BEMY o
Brruncinenus o06EMOB ra3os 110
aBHEHUIO PEaKI[MU Ha OCHOBE Bubmiorexa HOK
34 P ”p . https://m.edsoo.ru/ff0d57
3aKOHA O0BEMHBIX OTHOIIEHUNA 08
rasoB Uc
bu6nmoreka [JOK
dusnueckre 1 XUMHUUECKHE
35 . https://m.edsoo.ru/ff0d58
CBOICTBA BOJBI 28
Cocras ocHoBanuii. [Torsatue 00 Bubmiorexa HOK
36 https://m.edsoo.ru/ffod59
WHIUKATOpax &
Bona kak pactBopuTenb.
bubmuoreka [JOK
Hacrlmensble 1 HEHACKIIIIEHHEIE
37 https://m.edsoo.ru/ff0d5hb
pacTBOpbl. MaccoBas foms 40
BEIIECTBA B paCTBOpPE -
38 ITpaktuyeckas pabora Ne 5 o bu6mmoreka IIOK

TEMC <<HpI/IFOTOBJ'IeHI/Ie pacTBOpOB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C ONpEeEIEHHON MacCOBOM JOJIEi
PacTBOPEHHOTO BEIIECTBAY

ba

KonTtponbnas padora Ne2 mo Teme

bu6nmoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopon. Bonopoa. Bona» 4
Oxcugpl: cocTaB, KiIaccupuKanus bubmiorexa HOK
40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tomyuenue u xumudeckue bu6mmoreka [IOK
41 | cBoOMCTBa KUCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCHJIOB 4e
bubnmmoreka [JOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJIaccu(uKaIys, HOMEHKIaTypa ca
- bub6mmoreka [JOK
OJTy4eHUE U XUMHYCCKHE
43 U . https://m.edsoo.ru/ff0d67
CBOMCTBAa OCHOBAaHUU
ca
) bu6nmmoreka [JOK
Kucnortsi: cocras,
44 https://m.edsoo.ru/ffOdfee
Kiaccudukaiys, HOMEHKIaTypa )
bu6nuoreka [JOK
[TonyueHnue 1 XuMU4ECKHe
45 B https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT )
Conu (cpeaHue): HOMEHKIIATYpa, bubnmnoreka [JOK
46 | crmocoObI MOTyYCHUS, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Ilpaxtuueckas padora Ne 6. bubnunoreka LIOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenue skcriepruMeHTaTbHBIX
3amay mo reMe «OCHOBHBIE
KIIACChl HEOPTAHUYECKUX
COETUHEHUI

https://m.edsoo.ru/00ad9b
7c

I'eneTnueckas CBA3b MCKIY

Bubnuorexa [JOK

48 | KimaccamMu HEOPTraHMYECKUX https://m.edsoo.ru/00ad9a
COeTUHCHUHN 50
O0001IEHE U CHCTEMATH3AIAA Bubmiorexa HOK
49 . https://m.edsoo.ru/00ad9c
3HAHUU
b2
KonTtponbnas padora Ne3 mo teme bubnnoreka [HOK
50 | "OcHoBHBIE KTacCHI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCTUHEHUI" la
IIepBble NONBITKH
bu6nuoreka [JOK
KJaccu(puKaIuu XUMHYECKUX
51 https://m.edso0.ru/00ad9f
anemeHToB. [loHaTHE O TpymnIax fa
CXOJHBIX DJICMCHTOB o
[Teproguueckuii 3aK0H 1
bubnuoreka [JOK
[lepuonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX demeHToB JI. U. 2¢
MenieneeBa o
bu6nmoreka [JOK
53 | Ilepuomsl, rpymnmbl, MOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bubnuoreka [JOK
Crpoenue aromoB. Cocras
54 https://m.edsoo.ru/00ada3

aToMHBIX siaep. M3oTonbl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrtpoeHue 3eKTPOHHBIX
000JI0YeK aTOMOB JJICMEHTOB

bubmuoreka [JOK

55 N https://m.edsoo.ru/00ada6
ITepuonnueckoni cucrems! 1. K. be
Menneneena -
XapakTepucTuka XUMUYECKOT O
bubmmorekxa [JOK
3JIEMEHTA MO €ro MMOJIOKEHUIO B
56 N https://m.edsoo.ru/00ada8
IIepnonnueckoii cucreme /1. 1. 24
Menpeneena -
3nauenue [lepuonuueckoro
bu6nuoreka [JOK
3aKOHa JJIsl Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. [[. 1. MengaeneeB — 6e
YYEHBIM, IENAror U rpax1aHuH _
bubnmmoreka [JOK
DNEeKTPOOTPHUIIATETHFHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XMMHYECKHX 3JIEMEHTOB b3
bu6nmoreka [JOK
59 | HonHas xuMHUYeCKas CBA3b https://m.edsoo.ru/00adac
34
bu6nmoreka [JOK
KoBanenTtHas nonspHas
60 https://m.edsoo.ru/00adaa
XAMHYECKas CBS3b
b8
bu6nuoreka [JOK
KoBanenTtHas HenonspHas
61 https://m.edsoo.ru/00adaa
XAMHYECKas CBS3b
b9
bubmuoreka [JOK
62 | CreneHub OKHUCICHUA https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bu6nmmoreka [JOK

OKHCIIUTEIBLHO-
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTEIIBHBIC PEaKIIUN 26
bu6nuoreka [JOK
64 | Oxuciaurenu ¥ BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
Kontponbnas padora Ne4 o teme bu6mmoreka [IOK
65 | «Crpoenne aToma. XuMHUUeCKast 1 https://m.edsoo.ru/00adb4
CBS3b) 86
. bub6mmoreka [JOK
P . 0000
66 C3CPBHDI YPOK © EneHne 1 1 https://m.edsoo.ru/00adb3
CHCTEMAaTHU3aliA 3HAHUI %
. bub6nmoreka [JOK
Pe3se . O0001Ie
67 C3CPBHbIN YPOK © EH naen 1 https://m.edsoo.ru/00ad9c
CHCTEMaTHU3aliA 3HAHUI b2
N bu6nuoreka [JOK
PesepsuEblil ypok. O000IEHHE U
68 P » EH 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTHU3allUA 3HAHUI o6
OBILEE KOJIMYECTBO HACOB 68

110 ITIPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KosmnuecTBo yacoB
DJIeKTPOHHBIE
Hara uudgposbie
n | Tema ypoka KoHnTtpoibHbIe IIpakTHyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoTbI padoTbI
pecypchl
n
[leproanueckuii 3aK0H.
bu6nuoreka [JOK
[lepuonuueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX HJIEMEHTOB /. o
U. Menneneena -
3aKOHOMEpPHOCTH B
. bubmuoreka [JOK
M3MEHEHUU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMUYECKUX IJIEMEHTOB 5
MEPBBIX TPEX MEPUOIOB B
Knaccudukarus u bubnunoreka [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BEIIECTB 2
Buael xumudeckoi CBsI3U U bubmuoreka [JOK
THIIBI KPUCTAJUIMYECKHUX 1 https://m.edsoo.ru/00adbac
peIméToK 6
KontponbHas padora Nel
o teme «IloBTopenue u
yriIyOJeHne 3HaHUH 1 1
OCHOBHBIX pa3/IelIOB Kypca
8 Kacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukarus bubnunoreka [IOK
6 XUMHUYECKUX peakLuil o https://m.edsoo.ru/00adbcb
pa3ITUYHBIM NPU3HAKAM 0
[TonsTHE O CKOpOCTH
N bu6numoreka [JOK
XUMHUYECKON pEeaKIuu.
7 https://m.edsoo.ru/00adbe9
ITonsiTHE O TOMOTE€HHBIX U 2
TCTCPOrCHHBIX PCAKIUAX h
ITonsATHE O XUMHYECKOM
paBHOBecuH. PaKTOPBHI,
bub6nuoreka [JOK
BIIMSIIOIIHME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 c
MIOJI0KEHNE XUMHYIECKOTO -
paBHOBeCHUs
OKHCIUTEIHRHO- Bubnuorexa [JOK
9 BOCCTAHOBHUTECIbHBIC https://m.edsoo.ru/00adcad
peakuu e
Teopus
AIEKTPOIUTUIECKON bubmorera LOK
10 https://m.edsoo.ru/00adcd6
nucconuanuy. CHJIbHBIE U 8
cia0bIe JIEKTPOTUTHI -
bubnuoreka [JOK
Honnsble ypaBHEeHU
11 . https://m.edsoo.ru/00add44
peakuuii 3
XHUMHYECKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBaHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpEACTABIECHUN 00
3JIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

IMCCOLIMAIHA

XUMHYECKHE CBOMCTBA

COJICH B CBETE bubmuoreka [JOK
13 | mnpexacraBnenuii 06 https://m.edsoo.ru/00add8b
AIEKTPOTUTUIECKON 2
JIACCOLHAITAN
IlonsTue o ruaponuse Bubmiorexa HOK
14 ' P https://m.eds00.ru/00addod
colen
4
bubnuoreka [JOK
O06o06menue u
15 H . https://m.edsoo.ru/00adddl
cHUCTeMaTU3alus 3HaHUI 5
[Ipakrtuyeckas padora Ne 1.
bu6nmmoreka [JOK
«Pemrenue
16 https://m.edsoo.ru/00addbf
3KCHepHMCHTaJIBHI)IX a
3a7a9y» a
KonTponbnast padora Ne2
10 TEME
bu6mmoreka [JOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOLHAIHS. 0
XUMHUYECKUE PEaKIUU B B
pacTBopax»
OO01mmas xapakTepucTuka
bu6mmoreka [JOK
rajloreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMEpE 5
XJjopa B
19 | Xmoposonopon. ComsiHas bu6mmoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTA, XUMUYECKUE
CBOMCTBA, IOJIy4CHHUE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel10
4

[Ipaxruyeckas padora Ne 2
no teme «[lomyuenne

bu6numoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJITHOU KHUCJIOTHIL, 3
W3y4EHHE €€ CBOMCTBY -
Brraucnenus no
ABHEHHSAM XUMHUYECKUX Bubmuorexa [IOK
21 yp . https://m.edsoo.ru/00ade48
pEeaKInid, €CIM OJIUH U3 g
peareHTOB J1aH B H30BITKE -
OO01ast xapakTepUCTHKA Bubmiorexa HOK
22 p P https://m.edso0.ru/00ade64
snemMeHToB VIA-rpynmsl X
AJNOTpOIHbBIE
MOIU(hUKALINU CEPEL.
Haxoi):[eﬂne ce II:I ueé Bubmiorexa HOK
23 . P https://m.edsoo.ru/00ade64
COCTMHEHHH B IPUPOJIC. N
XHUMHAYECKUE CBOUCTBA -
cephl
CepoBomopo1, CTpoeHue, bubnnoreka [IOK
24 | ¢usnyeckue U XUMUYECKHE https://m.edsoo.ru/00ade80
CBOIICTBA 2
Oxcuppl cepsl. CepHas
KHCIIOTa, PU3NUECKHUE U bubmorexa HOK
25 ’ https://m.edsoo.ru/00adea2

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaKLIHH,
JeKallle B OCHOBE

IPOMBIIIIEHHOT 0 crioco0a bubmmoreka IIOK
26 MOJTYYCHHS CEpHOU https://m.edsoo.ru/00adec8
KHCIIOTBI. XUMUYECKOE a
3arps3HEHUE OKpYKaroLeit
Cpebl COeTMHEHUSIMU CEPBI
Brruncnenne MaccoBoi bubnuorexa IIOK
27 | [nonu BBIXOJa MPOJYKTa https://m.edsoo.ru/00adec8
peakunu a
OO61mas xapakTepucTUKa
31eMEeHTOB VA-Tpymnibl. bubnuoreka [JOK
28 | AB3or, pacnpocTpaHeHHUE B https://m.edsoo.ru/00adeea
npupose, GU3MIECKre u 6
XUMHYECKHE CBOMCTBA
AMMHak, ero GpusndecKkue bubnunoreka [HOK
29 1 XUMHUYCCKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJTy4YeHUE U IPUMEHEHHE 4
[Ipaktuyeckas pabora Ne 3
no teme «llonmyuenue bubmorexa HOK
30 yq https://m.edsoo.ru/00adf18
aMMHaKa, H3y4eHHe ero 0
CBOMCTB» B
A3oTHas Kuciaorta, eé bu6mmoreka [JOK
31 | ¢usnyeckue U XUMUYECKHE https://m.edsoo.ru/00adf30
CBOICTBA 6
bubnnoreka [HOK
32 Hcnonbs3oBanue HUTPATOB 1

https://m.edsoo0.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIell aMMOHUS B
KaueCcTBE MUHEPATIbHBIX
ynoopeHuit. XuMuueckoe
3arpsA3HEHUE OKPY KaroIIen
Cpenbl COeTMHEHUSIMHU
azora

|00

®dochop. Oxeun pochopa
(V) u pocdopnas kucnora,

bubnuoreka [JOK

33 https://m.edsoo0.ru/00adf68
buznyeckue 1 XuMUYECKHe N
CBOMCTBA, IIOJIy4YCHHUE -
Hcnonp3oBanue dpocharon
B KQYECTBE MUHEPAIbHBIX bubnuoreka [JOK
34 | ynoOpenwuii. 3arps3HeHue https://m.edsoo.ru/00adfc2
IPUPOIHOM CPEJIBI 0
docharamu
VYraepon,
bubnuoreka [JOK
35 | Pactpoctparenue s https://m.edsoo.ru/00adfd9
npupose, pu3ndecKue u c
XUMHUYECKHE CBOMCTBA
Oxkcuppl yriepona, ux
buznyecKkue U XuMUYECKHE bubnnoreka LIOK
36 CBOICTBAa. DKOJIOTMUECKHE https://m.edsoo.ru/00adfeb
po0IeMBbl, CBA3aHHbBIE C e
okcuaoMm yriepona (IV)
i bubmuoreka [JOK
VYroneHas KUcCnoTa u eé
37 https://m.edsoo.ru/00ae006

CcoJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[TpakTuueckas padora Ne 4
no teme "Tlonydenue

bu6nmmoreka [JOK

38 | yrmekucnoro rasa. https://m.edsoo.ru/00ae027
KauecTBeHHas peakius Ha €
KapOoHaT-noH"
[TepBoHa"abHBIC TTOHATHS
00 OpraHnvYecKux Bubmuorexa [IOK
39 P https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O .
COEJIMHEHUSX YTIIEpOIa -
KpeMHuii 1 ero bubnuoreka [JOK
40 p https://m.edsoo.ru/00ae080
COEIUHEHHUS .
[IpakTuyeckas padora Ne 5.
Pemenue
SKCIIEPUMEHTAILHEIX 3a0a4 Bubmuorexa [IOK
41 P . https://m.edsoo.ru/00ae0bf
o TeMme «Baxkueiimue 5
HEMETAJUIBI U UX -
COEIMHEHUI
KonTtponbsnas padora Ne3
. Bbubnuorexa [JOK
o teMe «Baxneimue
42 https://m.edsoo.ru/00ae0el
HEMETAJIbI U UX 3
COCIIMHCHU S N
OO0mmas xapakTepucTuKa
XHMHYECKHX AJICMEHTOB — bubmuoreka [JOK
43 MeTannoB. MeTtainueckast https://m.edso0.ru/00ae103

CBA3b U MCTAJIJIMYCCKasA

KpUCTAJNINYECKas peleTKa.

€



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnyeckue cBolicTBa
METAIIIOB

XUMHAYECKHE CBOMCTBA

Bbubnuoreka [JOK

METaJIJIOB.
44 y https://m.edsoo.ru/00ae115
DNEKTPOXUMUYECKUHN PSITT 5
HanpsHKeHUH METAIIIIOB B
O0611ue crocoo0nl
MOJTyYEHUST METAIIJIOB.
CnnaBbl. Berauciaenus mo bu6mmoreka [JOK
45 | ypaBHEHHSIM XUMHUYECKUX https://m.edsoo.ru/00ael15
peaKImil, eClIM OJMH K3 6
pEareHTOB COACPKHUT
npuMecu
IIonsTre 0 KOppo3uu bubmiorexa HOK
46 PP https://m.edso00.ru/00ael127
METaJIJIOB g
Bbubnuorexa [JOK
47 [lenouHbIE METAIIIBI https://m.edsoo.ru/00ael4b
2
OKCHIBI ¥ THAPOKCHIBI buGnuorexa [OK
48 P https://m.edsoo.ru/00ae14b
HATpUS U KaJIus )
[llenoyno3emenbHBIC bubmuoreka [JOK
49 METaJIIbl — KaJIbIIUN 1 https://m.edsoo.ru/00ael5e
MarHum 8
50 Baxneiimme coequHeHUS bubnuoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|00

O00011eHue U

51
CHUCTEMaTH3alus 3HaHU N
JKécTkocTh BOABI U bubmorexa HOK
52 . g https://m.edsoo.ru/00ae188
CIOCOOBI €€ yCTpaHeHUs 5
[Tpaktuyeckas padora Ne 6 bu6nuoreka ITOK
53 | mo reme "KEcTKOCTH BOMBI https://m.edsoo.ru/00aelae
¥ METOJIBI €€ ycTpaHeHus" 8
Bubnuorexa [JOK
54 | AmoMuHUK https://m.edsoo.ru/00aelc6
4
AmMpoTtepHbie CBOMCTBA bubmmorexa LIOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIa ¥ TUJIPOKCUA 4
bu6mmoreka [JOK
56 | XKenezo https://m.edsoo.ru/00ae1d8
6
OKcupl, THIAPOKCUIIBI U bubnnoreka [IOK
S7 conu xenesa (II) u sxenesa https://m.edsoo.ru/00ae35e
(1 6
58 O06006menue u
CUCTEeMAaTH3alus 3HAaHHUH
[IpakTuyeckas padora Ne 7.
Pellerie bu6nmmoreka [JOK
59 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
o teMe «Baxuenmive

8



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

MCTaJIJIBI U UX
COCANHCHU A

Brruncnenus mo
YpaBHEHUSIM XUMUYECKUX
peakuuii, ec’au OJIMH U3

bu6mmoreka [JOK
peareHTOB J1aH B H30BITKE
60 https://m.edsoo0.ru/00ael75
WA COJICPIKUT IPUMECH. 0
BrrunciieHus MaccoBoit -
JIOJTM BBIXOJ1a TIPOTYKTA
peakuumn
61 O0600611EeH1E U
cucTreMaTu3alus 3HaHUui
KonTponbnas padora Ne4
62 o TeMe «BaxxHelmue
METAJIJIBI U UX
COEIUHEHUS
BemecTBa u matepuaisl B bubnuoreka [JOK
63 MIOBCEIHEBHON KU3HU https://m.edsoo.ru/00ae3f5
YeJioBeKa 0
Bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE
64 . https://m.edsoo.ru/00ae427
OKpYXarollen cpepbl 0
bubnuoreka IJOK
Ponb xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKHUX MpolieM 0
66 PesepBHblit ypok. bubnnoreka LHOK

O0600611EeH1E U

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTeMaTHU3alus 3HAaHUI a
PesepBHbIi ypok. bubmumoreka [TOK

67 O0600611EeH1E U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
Pe3epBHbIit ypok. bubnnoreka [IOK

68 O06001meHne n 1 https://m.edsoo.ru/00ad9ch
cucTeMaTu3anys 3HaHui 2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISI YYHEHHUKA
» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.T"., Cnagkos C.A.,
AxumonepHoe o6mectBo «M3narensctBo «IIpocserienue

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

AxumonepHoe o6miectBo «M3narensctBo «IIpocserienuey

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

Xumus 8 ki1, 'abpuensu O.C.,OctpoymoB U.I'. CiankoB C.A. AxkunoHnepHoe
obmectBo "U3natenncTBo "[Ipocrenienue”

Xumus 9k, N'adpuensn O.C.,OctpoymoB W.I'. Cnaakos C.A. AKIIMoHEpHOE

obmectBo "N3narennbcTBo "lIpocBenienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
MHTEPHET
[HOKhttps://m.edsoo.ru/ff0d210c
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