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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpEOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxke Ha oCHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma nmo xumuu 1aé€T MpeACTaBICHHE O LENAX, OOIeld CcTpaTeruu
oOydYeHHsI, BOCIIUTAHUS W PA3BUTHUS OOYYAIONIUXCS CPEJICTBAMU YYEOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
npenycMaTpUBaeT paclpe/iesieHue ero mo kKjiaccam M CTPYKTYpUPOBAaHHE I10
paszenaM W TeMaM TPOrpaMMbl M0 XHMHH, OTPEICTSET KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluxcsi, ONpeaeiasieT BO3MOXHOCTA MpeAMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
pOoTpaMMBbI Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHus, a TAKXKe TpeOOBaHUH K
pe3yibTaTaM OOydYeHHs XUMHUU Ha YypOBHE IIEJCH W3ydeHHsS MNpeaMera U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOUN NEATEIBHOCTH OOYYarOIIerocs o
OCBOCHHIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrpatoT GOpPMHUPYEMBbIE XUMHEH Mpe/ICTABICHUS O B3aUMOIPEBPAILEHUAX
HHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3aldd BO3MOXKHOCTEH i CaMOpa3BUTUS U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4JaromuXxcs, HABBIKOB HMX CaMOCTOSITEJIbBHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEAOBATEILCKUX YMEHUW, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO()ECCHOHATBLHON NEeITeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHble HampaBjeHUS B OOYYCHHH XUMUU OOECTICUMBAIOTCS CIIeU(DUKOMA
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs OPHCHTHUPOBAH HA
OCBOCHHE OOYUYAIOIMIUMHUCS CHUCTEMbI TIEPBOHAYAIBHBIX MOHATUH XHUMUHU, OCHOB



HEOPraHUYECKOM XUMHUMU UM HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX MOHSATUM
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XHUMHUYECKOM JJIEMEHTE U BEIIECTBE U CHUCTEMbI TOHSATUU O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEIOBATENLHOIO PAa3BUTHS 3HAHUK HA OCHOBE TEOPETHUECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE HJMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHre mporpaMMbl TIO0 XHMHH CIOCOOCTBYET (HOPMUPOBAHUIO
IPEACTaBICHUS O XUMHUYECKON COCTABIISIIOINICH HAYIHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTEeMHOH MPHUPOJIbI, IIECHHOCTHOTO OTHOIICHUS K HAayYHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMUU MPOUCXOIUT C MPHUBJICYCHUEM
3HAaHWM W3 paHee M3YyYEHHBIX Y4EeOHBIX MpeamMeToB: «OKpyXaroumi Mupy,
«buonorus. 5—7 kimaccel» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUU TPOUCXOTUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM HAYKU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTU YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIbTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbBI XUMUYECKHUX
3HAHUH — BaXHEUIMX (aKTOB, TOHATHHA, 3aKOHOB U TEOPETHUYCCKHX
MOJIOKEHUM, TOCTYITHBIX 00O0OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, si3bIKa
HAyKH, B IPUOOIICHNHN K HAYYHBIM METOJIAM MMO3HAHUS MIPU W3YUYCHUU BEIECTB
U XUMHYECKUX PEAKIUi, B GOPMHUPOBAHUU U PA3BUTHUH TTO3HABATEIBHBIX YMEHUN
U UX NMPUMEHEHHH B y4eOHO-TIO3HABATEIBHOW M Y4eOHO-HCCIEA0BATEIbCKOM
JESITENbHOCTH, OCBOEGHUU TPaBHII 0OE30MacHOr0 OOpaIlleHHs C BEIIeCTBAMH B
IIOBCEIHEBHOM KN3HMU.

[Tpu u3yueHur XuMHUK Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs BAXKHOE
3HaueHWE MPUOOPENIN TaKHe IEIH, KaK:

— (GOopMHpOBAaHNUE WHTEUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKH3HU;

— HampaBJICHHOCTb OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHIA, CIIOCOOCTBYIOIINX  MPUOOPETEHUIO
OOy4JaromMMHCS ~ OMBITAa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3JIUYHBIX BUAOB JIESITEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX MNpPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (dopmupoBaHue y O0Oy4arolUMXCs TyMaHUCTUYECKUX OTHOUICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /Ji1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY PO HIIA U HAIIPABJICHHOCTU JAJIbHEUILETO
oOy4eHwusl.

OO61iee 4yMcao 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOJaX MO3HAHUS B XUMUU. YHCTHIEC BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJbl. XUMHYECKHUE HIeMEHThl. CUMBOJBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. MonsgpHas Macca. BzauMocBsizb
KOJIMYECTBA, MAcChl W YHWCIA CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacd€Tsl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

dusnyeckne M XUMHUYECKHE SIBJICHUSA. XHUMHUYECKas peakuuss u e
NPU3HAKK. 3aKOH COXPAHEGHHS MacChl BEIIECTB. XHWMHUYECKHE YpPaBHCHUSI.
Knaccuduxaiys XuMrUIecKux peakiuil (CoeIMHEHNs, Pa3JIOKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYA0M, MpaBWIaMu paOOThI B Ta0OpaTOPUU U
npuéMamu 0OpalieHus ¢ J1abopaTopHbBIM 000PYAOBaHUEM, U3YUEHHUE U ONMCAHUE
¢duznuecknux CBONCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HaOIO/IeHNE
¢usznueckux (MaaBiIeHUE BOCKA, TassHUE JIbJIa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE ¥ KOHJIEHCAIMs BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, MPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJIEUCTBHIE Meja C KUCIOTOMN) sIBJICHUH, Habto1eHre
Y ONHCAHUE MPU3HAKOB IMPOTEKAHUS XUMUYECKUX peaklMil (pa3nokKeHue caxapa,
B3aMMOJICHCTBHUE CEPHOUN KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUE THIPOKCUAA
menu () mpu HarpeBaHuu, B3aMMOJICHCTBHE JKeJi€3a C PACTBOPOM COJIM MEIU
(I1), wu3yuyeHwe CHocoOOB pa3aeiacHHS CMecel: ¢ IIOMOINBI0 MAarHHTa,
¢unbTpoBaHMEe, BHIIAPUBAHUE, AUCTWUIAIMUSA, XpomaTorpadus, MPOBEICHUE
OYUCTKH TIOBAPEHHOM COJIM, HAOIIOJCHUE U ONMCAHKUE PE3YyIbTAaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEJIeH
MOJIEKYJI (IIaPOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxxmeHnue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHSI KHUCJIOpoJa B Ja0OpaTOpud W TPOMBINUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KACIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUue
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bogopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucnoTsl u comnm.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

@dusnyeckue CcBOMCTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacelieHHble 1 HEHACHIIIEHHBIE PacTBOPHI. PacTBOPUMOCTBH BEIIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Posib pacTBOPOB B IPUPOJIE U B )KU3HU YeT0BEeKa. KpyroBopoT BobI
B MPUPO/JIE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa v OYHUCTKA MPUPOIHBIX BOJI.

Knaccuduxanusa neoprannueckux coenuneHuit. Oxcuanl. Knaccudukanms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIC, KHUCJIOTHbIC, aM(pOTEpHbIC) U
HecosieoOpaszyromue. Homenknarypa okcunoB. Du3MUECKHE U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [TosryueHue oKCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHWN: HIENOYM M HEPACTBOPUMBbIE
ocHOBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryuenrue OCHOBaHUM.

Kucnotel. Knaccudukanus kucnotr. Homenknatypa kucior. @uznueckue u
XUMUYECKHE CBOWMCTBa KuciOT. Psag aktuBHoct metaimioB H. H. bekerosa.
ITony4yenue KucIor.

Conu. Homenknarypa coneit. ®u3nyeckue 1 XMuMHUYECKUE CBOMCTBA COJICH.
ITony4enue comen.

I'eHeTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAaHUYECKUX COCMHEHUM.

Xumuueckuit IKCcnepumenm:

KaueCTBEHHOE OIpEIEICHUE COAEpKaHUsl KHUCIOpPOJa B  BO3AYXE,
noJiyueHue, coOHpaHue, pacro3HaBaHWE W HU3YYEHHE CBOMCTB KHCJIOPOJA,
HAOJIIOICHUE  B3aUMOJICMCTBHSI  BEIIECTB C  KHUCIOPOJOM U YCIIOBHUS
BO3HMKHOBEHUS U TIPEKpallieHus ropeHus (1okapa), 03HaKOMJIEHHE C 00pa3iiaMu
OKCHJIOB U OIHUCAHUE WX CBOWCTB, MOJIyde€HUE, COOMpaHUE, pacliO3HaBaHUE U
U3Yy4YEHUE CBOMCTB BOAOpOJa (TOPEHHE), B3aUMOJEHCTBUE BOJIOPO/Ia C OKCHIOM
meau (I1) (BO3MOXXHO HCHOJIB30BAaHWE BHEOMATEpPUAIOB), HAOIIOJECHUE
0o0pa3loB BENIECTB KOJWYECTBOM | MOJb, UCCIEIOBaHHE OCOOEHHOCTEN
pacTBOpPEHHs BEILIECTB C PA3JIUYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHHE
pacTBOPOB C ONPEACIEHHOM MacCOBOM [J0JIEM pacTBOPEHHOrO BELIECTBA,
B3aMMOJICHCTBUE BOJIBI C MeTallaMu (HATpHUeM U KajiblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), UCCIIEA0BaHNE 00pa3lloB HEOPTaHMUYECKHUX
BEIIECTB Pa3INYHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHSI OKPACKHU WHIUKATOPOB B
pacTBOpax KUCIOT M IIeJI0oYeH, n3yueHue B3aumojaeicteus okcuaa meau (1) ¢
pPacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT ¢ METaJJIaMH, PEaKUNN HEUTpaIu3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJJHOTO METaJljla APYTUM
U3 PacTBOPA COJIU, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/1a4 1o Teme «BaxHeimme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuonuueckuii 3axkoH u Ilepuogmuyeckasi cucreMa XMMHYECKHUX
jemenToB /. . MenneneeBa. CtpoeHne atoMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBbie MOMBITKH KIACCH(PUKANMKA XUMUUYECKHX dIeMeHTOB. [loHaTHe O
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U WIEJIOYHO3EMENbHBIE METAJLIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amdorepHbie
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckast CHCTEMAa XUMAYECKHAX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux osiaemeHToB J[. WM. Menneneena.
Ilepuonsr u rpymnmbl. OU3NUECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
MIEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX snaep. M3oTombl. OIEeKTPOHBI.
CtpoeHue 2JIEKTPOHHBIX 000J0YE€K aTOMOB MEPBBbIX 20 XUMHUYECKUX JIEMEHTOB
[Tepuonnueckor cuctemsl Jl. 1. Menaeneera. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA I0 ero nosuoxenuto B [lepuonnueckoii cucreme 1. . Menaeneesa.



3aKOHOMEPHOCTH W3MEHEHHUs paanyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKNX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.

3nauenue llepmonmueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. {. 1. Mennenees —
Y4EHBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Iponieccrl OKUCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne 0oOpas3IoB BEIIECTB META/VIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUJAPOKCHIA IIMHKA C PAacCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX —PEaKIU
(ropeHue, peakinu pa3ioKeHHs, COSTUHEHUS ).

Mescnpedmemnmnule céasu

Peanuzaius MeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATH, TaK U TIOHSITUH, SIBJIAIOUIMXCSI CACTEMHBIMU JIJI OTACIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO611ue ecTeCTBEHHO-HAYYHbIC TIOHSATHS : HAYUHBIHN (DakT, rumnoresa, Teopus,
3aKOH, aHalW3, CHUHTE3, KJIacCUpUKAIUsi, TEePUOJAUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOIIbI, PAIMOAKTUBHOCTh, MOJICKYJIa, JIEKTPUYECKUN 3apsifl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, ((U3NYECKHUE BETMYNHBI, STUHULIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MHUHEpaIbl, TOPHBIE TOPOMIbI,
MIOJIE3HBIE UCKOTIAEMbIE, TOILUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemrecTBo U XUuMH4YeCKasi peakuus

[Tepunonnueckuit 3axkoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKUX DJJEMEHTOB IMEPBBIX TPEX MEPHUOMIOB, KA, KaJblUi U HX
COCJIMHEHUH B COOTBETCTBUM C IIOJIOXKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAITUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Kiraccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. XUMUYCSCKHE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PAa3JWYHBIM KJIacCaM HEOPTaHWYECKUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukaius XuMHUUECKHX pEaKIUuid MO Pa3IMYHBIM IpuU3HaKaM (10
YUCJTy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
110 U3MEHEHUIO CTENICHEW OKHUCICHUS XUMHYECKUX 3JIEMEHTOB, 110 00PaTUMOCTH,
M0 Y4YacTUIO Karajau3zaTopa). OK30- U DHAOTEPMUYECKHE  PEaKIuH,
TEPMOXUMHYECKHUE YPABHEHHS.

[Tonsitue o ckopoctu xumMudeckoil peakuu. [lonarue 06 oOpaTUMbBIX U
HEOOPATUMBIX XUMHYECKUX peakiusax. [IoHSITHE 0 TOMOT€HHBIX U TE€TEPOTCHHBIX
peakiusax. Ilonstue o karanuze. lloHsSTHE O XHUMHUYECKOM pPAaBHOBECHH.



@DakTophl, BIUAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUM W TOJOXKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBleHHE  ypaBHEHUM
OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJIb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUYECKON  JTUCCOLMALMH. DJIEKTPOIUTEl U
HedJIeKTpouThl. KaTuoHbI, aHWOHBI. MeXaHU3M AHCCOIMAIlMA BEIIECTB C
pa3IUYHBIMU BUJAMU XUMHYECKOU cBsizu. CteneHnb auccornuanuu. CUIbHBIC U
ca0ble 3JIEKTPOJIUTHI.

Peakiiuun wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUAd HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHbIE HOHHBIC ypaBHEHMs peakiuil. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABJICHUN 00 AJIEKTPOJIUTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHMYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopuia HaTpus ), UCCIIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOHN peaKIuu
OT BO3JICUCTBUS PA3TUYHBIX (PAKTOPOB, HCCIICIOBAHHE AJICKTPOIPOBOIHOCTU
pacTBOpOB BENIECTB, IMpollecca IUCCOIUAIIMU KHCJIOT, WIEJI04el U coyel
(BO3MOXKHO HCIIOJIb30BaHUE BUJICO MATEpPHATIOB), TPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPU3HAKK TPOTEKAHUSI PEAKIUA HMOHHOTO OOMEHa
(oOpazoBaHme ocajaka, BbIJICJIEHHE Tra3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX —PEAKLIHMA
(ropeHue, peakiiu pa3ioKeHus, COSTUHEHUS ), pacllO3HaBaHNUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0 KAauyeCTBEHHBIX pEaKIUil Ha HOHBI, pELICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakTepucThka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHune u Gu3n4eckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJopa
(B3aumozeiicTBUE C METaIlaMU, HEMETaUIaMH, LIeJIo4YaMH). XJIOPOBOAOPOI.
ConsHast KUCI0Ta, XMMUYECKHE CBOMCTBA, MOJydyeHue, npumMeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4esioBeKa. BaxHelinne XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepuctuka 35eMeHToB VIA-rpynmsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHn okucieHus. CTpoeHne u pu3nIecKre CBONCTBA
MPOCTBIX BENMIECTB — KHCIOpOJa U Cephbl. AJIOTPONHBIE MOIUDUKAITIN
KHCJIOpOJa M cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOPOA, CTPOEHHUE,
¢usnueckne W XuMUYeCKHe CBOMCTBA. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHAOB. CepHasi KUCIO0Ta, GU3NUYECKHEe W XUMUUYECKHE CBOWCTBA
(obmme Kak MpeACTaBUTENS Kiacca KUCIOT W crenuduyeckue). XUuMUYECKHUe
pEeaKkiny, JIKANIUE B OCHOBE MPOMBIIIJICHHOTO CIOC00a TMONYYCHHs] CEPHOM
KUCIO0THI. [IpumeHnenre cepHoit KUCIOThl. CoJIn CEPHOM KHUCIIOTHI, KaUeCTBEHHAS
peakiusi Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COCAUHEHUU B MPHUPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSIMU  CEpBI
(KMCTIOTHBIE JTOKAM, 3arps3HEHHE BO3AyXa M BOJIOEMOB), CIOCOOBI €ro
MPEAOTBPAILICHHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHUSI. A30T, paCIpOCTPAHEHHUE B IIPUPOJIE,
du3nyeckue U XumMuyeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK,



ero ¢U3MYECKUEe U XUMUUYECKUE CBOMCTBA, MojiydyeHue W mpumeHnenue. Coiuu
aMMOHUSI, UX (PU3NUECKUE U XUMUYECKHIE CBOMCTBA, MpuMeHeHre. KauecTBeHHas
peakiusi Ha MOHbI aMMOHHMS. A30THasi KUCJIOTa, €€ MoJlydeHue, pu3nueckue u
XUMUYECKHE CBOMCTBAa (00IIME Kak MPENCTaBUTENS Kjacca KHCIOT U
cnenuduyeckue). Mcnonap3oBaHHEe HUTPATOB M COJIEM aMMOHHMS B KauecTBE
MUHEpaAIbHBIX YyNOOpEeHUN. XHMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe.bl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXIU, 3arpS3HEHHE BO3/yXa, IMOYBBI U
Bos10EMOB). Docdop, amnorpornHbie Mogudukanuu ¢ocdopa, U3MUECKUE U
xumuyeckue cpoiictBa. Okeun dpochopa (V) u pocdopnas kucnora, hpusndeckue
U XMMHUYECKHE CBOICTBa, mojydueHue. Mcmnons3oBanue ¢ochaTtoB B KauecTBE
MUHEPAJIbHBIX YI00pESHUIA.

O6mmas xapakrepuctuka 31eMeHToB IV A-rpynmnel. OcoOeHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHU OKHUCJIEHHUS. YTIEpoJ, aJIOTPOIHbIE
MoauUKaIMY, pacHpoCTpaHEHHE B TpUpoJe, (DU3UYECKHMEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyroopot yriepoaa B npupojae. OKCHIBI yTiiepoia, uX
dbu3udyeckue M XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA >KUBBIE OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKUe MPoOIeMbl, CBI3aHHBIE C OKCUAOM
yraepona (1V), rumoreza rio0aibHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
s dexT. YronbHasg KUcIoTa 1 €€ coliv, uX GU3NUECKHe U XMMHYECKHEe CBOIMCTBA,
nojiydeHue | TpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-WOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIICHHOCTH U CEJILCKOM
XO3SIMCTBE.

[lepBoHauanbHbie TIOHATHS 00 OpPraHUYECKHX BEIIECTBAX Kak O
COEIMHEHUAX yriepoja (MeTaH, dTaH, THJICH, alleTUJIeH, 3TaHOJ], TIUIEPHH,
yKCycHasi KuciioTa). [IpupoiHble HWCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npomblnieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAaX: KUpPaX,
Oenikax, yrieBoJax — M UX POJIM B KU3HU yeloBeka. MaTepuanbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHUYECKUX COETMHEHUIA.

Kpemuuii, ero ¢wusnueckue M XHUMHUYECKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupozae. OOmue mpencraBieHusi o0
okcuae kpemHuus (1V) u kxpemHueBoi kucinore. CUIIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHei1ine cTpouTenbHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpobdieMbl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3y4eHre o0pasioB HEOPTraHUIECKUX BEIECTB, CBOWCTB COJISTHON KUCIIOTHI,
MPOBEJICHUE KAYeCTBEHHBIX pEaklUuid Ha XJIOPUA-MOHBI W HAOIIOJIeHUE
MPU3HAKOB MX MPOTEKAHWUs, OMBITHI, OTpaXkaromue (pu3ndeckne U XuMHUYECKUE
CBOMCTBAa TaJOT€HOB W HX COEOUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE C OO0pas3laMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJIEHHME ¢ oOpasmamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaNOB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOWCTB  pa30aBIEHHOW CEpHOM  KHCIOTHI, MPOBEACHHE
KaueCTBEHHOW peakiui Ha CcynbpaT-uoH W HaOMOIeHWe TMpu3HaKa e€
MPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJb30BaHUE BHUJEOMATEpHUAIOB), oOpa3lamMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MOJIyUYeHHE, COOMpaHne, pacmo3HaBaHUE U
M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pPEAKIMi Ha HOH
aMmMmoHusi u  (QocdaT-uOH W  U3yYEHUE TMPU3ZHAKOB UX MPOTEKAHUS,



B3aMMOJIECTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUAIOB), H3YyUYECHHE MOJEIEH KPUCTAUNIMUYECKUX
pemeTok anmasa, rpadura, QysiepeHa, 03HaKOMJICHHE € MPOIIECCOM afCcOopOLIUU
PacTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IPOTUBOIa3a,
MoJIyueHue, CoOupaHue, pacrno3HaBaHuE U U3yYeHHEe CBOMCTB YIIIEKHUCIIOro rasa,
MPOBEJICHNE KAUYECTBEHHBIX PEaKIui Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUCHUE
MPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIICHHWE C NPOAYKUMEH CHIUKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a1a4 N0 Teme «BaxkHenme
HEMETAJUIBI U UX COCIUHEHU.

MeTajIbl M X COeIMHEHHS

OO0miass xapakTEepUCTUKA XUMHUYECKHX DOJEMEHTOB — METAJIOB Ha
OCHOBAaHMU HMX MOJI0KEHUA B [leproanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
1. . MenpneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaIIoB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEHIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpspKEHU MeTaioB. DU3MYECKue M XUMUUYECKHE CBOWMCTBA METAILIOB.
OO6mue crocoObl TONy4eHUsT MeTaioB. [loHSATHE O KOPPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[Ilesnounble MeTaIbL: TIOJ0XKEHUE B [leproandeckoil cucTeMe XMMUYECKUX
anemenToB JI. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dusnyeckrue U XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCuabl U
TUJIPOKCHUIBI HATpud U Kanus. [IpuMeHeHue WIETOYHBIX METAINIOB U HX
COEIMHEHUMH.

[[le1oyHO3eMENbHBIE METAJUIBI MarHuii ¢ KaJlbIMi: TIOJIOXKEHHE B
[Tepnoguueckoil cucreme xumuueckux 35eMeHToB /. 1. MenneneeBa, ctpoeHue
WX aTOMOB, HaxoXJeHue B mpupoae. dPusnueckrue M XUMHUUYECKHE CBOMCTBA
MarHvsi ¥ Kajaplius. BakHeillue coequHeHUs KalblUs (OKCHUJ, THUIPOKCHU],
cosin). JKECTKOCTH BOABI U CIOCOOBI €€ YCTpaHCHHUS.

AnoMuHuA: mojiokeHue B Ileproanyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKICHUE B MPHUPOJE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOWMCTBA
OKCHJIa ¥ TUJAPOKCHUAA aTFOMUHHUS.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U conu xeneza (Il) u
xenesa (1), ux cocras, cBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0paslaMd METAIOB M CIUIaBOB, MX (PU3HUYCCKUMH
CBOWMCTBaMH, H3Yy4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJblls M HaTpUs C BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEe3a
(I uxenesa (111), menm (1), HabGIOCHIE U OTHCAHWE ITPOIIECCOB OKPAITUBAHUS
MJaMEHW HMOHAMM HaTpHs, Kajdusid W KaJlblus (BO3MOXXHO HCIOJIb30BAHUE
BHJICOMATEpUAJIOB), HCCIICIOBaHHE aM(pOTEPHBIX CBOWCTB  THIPOKCH]IA
ATFOMHUHUS YU THAPOKCHUIA [IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BakHeimue MeTaIbl U X COCIUHECHUI).

XuMHA U OKPYXKAKOIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHNE OKpYXKarollel cpeibl (mpeaeabHas J0myCcTuMas
KOHIIEHTpaius BemiecTs, nanee — [1/1K). Poib xumuu B perieHnn 3K010THYeCKUuX
npooiem.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€H MPHU M3YYEHUU XMMHU B 9 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
MOHATH, TaK U TIOHSITUH, SIBIIAIOIIUXCSI CACTEMHBIMU JIJI1 OTACIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHbIN (DaKT, rUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®usnka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUW 3apsij, MPOBOJHUKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHo€  COCTOSIHME  BellecTBa, TIa3,  pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOMAeMbI€, TOILUIUBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIUTATENIBHON  JESATEIBHOCTH B COOTBETCTBUM C  TPAJAUIMOHHBIMU
POCCHUMCKMMHU COLUMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoleccaM CaMOIO3HAHUS, CAaMOPa3BUTHS U COLUANTM3ALUU 00 YHYarOIINXCS.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTALMU W
pacuIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

IEHHOCTHOTO  OTHOILIEHUS K  OTEUYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIECAWIO0, TTOHUMAHUS 3HAYCHUS XUMHUUYECKOMU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHpopMalMer O TEPeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

MPEJCTABICHUS O COLMAIBHBIX HOPMax M MpaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, Y4EeOHOMCCIIEAOBATEILCKONW, TBOPYECKOW MW  JAPYIMX BHJAX
NEeSITEHbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOM AESTENBHOCTH TPH
BBIMIOJTHEHUN Y4YEOHBIX, IMO3HABATENbHBIX 3a/lad, BBIIIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIIH B MPOIIECCE ITOM yueOHOM 1eITeTbHOCTH,
TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHUE W IOCTYNKH CBOMX TOBApPHUILEH C
NO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUN
MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBIISIIOLINE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, PEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAMPABICHHBIE HA MMOJIYyYE€HUE HOBBIX 3HAHUI 110
XUMHH, HEOOXOUMBIE /I OOBSICHEHUSI HAOIIOAAEMBIX TIPOIIECCOB U SBJICHUIA,
MO3HABATEIbHOM, NH()DOPMAITMOHHONW M YUTATEIBCKON KYyJIbTYpPHI, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pPabOThl C Y4YeOHBIMHU TEKCTaMH, CIPABOYHOU
JUTEPATYPOU, TOCTYIHBIMH TEXHHUYECKUMHU CPEACTBAMU WH(OOPMAIIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
JESTENHPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHsI 00yUYeHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHUs ), HEOOXOUMOCTU COOJTIOICHUS MPaBUII O€30MMaCHOCTH MPU 00palleHUN
C XUMHYECKUMH BEIICCTBAMU B OBITY U peabHOU JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poJia, yBaKEHUE K TPYAY U pe3ybTaTaM TPYIO0BOH IEATEILHOCTH, B TOM YHCIIC
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHIUBUIYAILHOH  TPAacKTOpPUHM TPOAOJDKEHHUS  O00pa3oBaHUS ¢ YIETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MoTpeOHOCTEH, YyCHemHon npoPecCUOHATBHON JEATeIbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa >KW3HHU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYaIUSIX, YTPOXKAIOIINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, IMOTy4acMbIC TIPU U3YYCHUU XUMUH, IS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeH NPUPOTHON cpeou, s
IOBBIIIICHUSI YPOBHS OSKOJOTMYECKOW KYJIBTYPBI, OCO3HAHHS TJIOOAIBHOTO
XapaKTepa dKOJOTHYECKUX MPOOJIeM U MMyTeH UX PEIICHUS ITOCPEICTBOM METO/I0B
XMMHH, DKOJIOTHYECKOTO MBIIUICHHUS, YMCHUS PYKOBOJCTBOBAThCS KM B
MO3HABATEIbHOM, KOMMYHUKATUBHOMN M COLIMATILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpHs,
PUHIINIL, TUTTOTE3a, GaKT, CUCTEMA, IPOIECC, SKCTIEPUMEHT U IPYTOE. ), KOTOPhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETaxX U MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIMETOB POPMUPOBATH MPEICTABICHNE O LIETOCTHON
HAy4yHOM  KapTUHE MHUpa, ¢  YHUBEpCajbHble  Yy4YeOHbIE  JEHCTBHUS
(Tmo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIC), KOTOpBbIE
obecrieunBaloT  (opMHpOBaHME  TOTOBHOCTH K  CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TIPH OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSl OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHHM, BHIOUPATh OCHOBAHUS
U KPUTEPUU JIJI51 KIacCU(PUKAIINY XUMUYECKHUX BEIIECTB U XUMUUYECKUX PEaKITni,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH W3Y4YCHUS,
CTPOUTH JIOTMUECKHE paCCyXIeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, TIO
aHAJIOTHH), IETaTh BBIBOJIBI M 3aKITIOYCHUS;

YMEHHE TPUMEHATh B TMPOIECCE IMO3HAHWS TMOHATUA (TIPEIMETHBIE H
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIe B
XAMHH, TPeoOpa3oBhIBATh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMHUYECKOW pEaKIHH — MPHU PENICHUH y4eOHO-TIO3HABATEITHHBIX
3a/1a4, ¢ y4€TOM dTUX MOJICIIBHBIX MPEACTABICHUN BBISABIIATHh U XapaKTEPHU30BaTh
CYIIECTBCHHBIC TPU3HAKA HM3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB H



XUMUYECKUX pEaKiui, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, NPUUYUHHO-
CJIZICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YUAEMBIX MPOIECCaX U SIBJICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

YMEHHUE HMCTO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (hOPMUPOBAHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTH BbICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUYEHUYECKUX JKCIEpPUMEHTOB, YMEHHME HaO0JI0JaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (PopMyaupoBaTh 0000IIEHUs
Y BBIBOJBI 1O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAaHUS, COCTABIATh
OTYET O MpoJIeJIaHHOM padoTe.

Pab6ora ¢ undgopmaumeii:

yMEeHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM IIPEICTABICHUS, TTOJY4aEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS. JIMTEpaTypa XUMHYECKOTO COJACPKAHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUECKU OIICHUBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METOIbI U 3aMPOCHI NPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMpPEACIEHHOTO TUIIA, MPUOOPETECHUE OMbITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJB30BAHUS PA3JIMUHBIX TMOHUCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MPECTaBICHUS
uHGOpMAIIMK ¥ WUTIOCTPUPOBATH PEIIaeMble 3a7aud HECIOKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduki 1 UX KOMOMHAIUSIMU;

yMEHHE UCIOJIb30BaTh M AaHAJIM3UPOBATh B IIpollecce Y4yeOHOW u
UCCJIeI0BATENbCKOM NEeATeIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJBCKOr0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHHE OKPYKAIOUIEH MPUPOIHOU
Cpeapbl.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) IO
CYIIECTBY 0OCyXJaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JelaTh MPE3CHTALMIO
PE3YNIBTATOB BHITIOJIHEHUSI XUMUYECKOTO dKCIIEPUMEHTA (JJTa00paTOPHOTO OTIBITA,
nabopaTtopHoil pabOTBl MO HCCIEJOBAHMIO CBOMCTB BEILECTB, Y4EOHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  NIESITENbHOCTH IMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuit (o0CyX1eHus, 0OMeH MHEHHUSIMHU, «MO3TOBBIE IIITYPMBI», KOOPIUHAITUS
COBMECTHBIX JICHCTBUI, ONpEACICHUE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSATh eI NEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
TeSITENBHOCTD, BHIOMPATh HanOoJee 3P PEeKTUBHBIC CTIOCOOBI PEIICHHS YIeOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUU 3aJlaHUM C YYETOM
MOJIyYEHHUS HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BELIECTBAX U PEAKIIUSX,



OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asiBJICHHOW €U, YMEHUE
WCMOJI30BATh U AHATU3UPOBATh KOHTEKCTHI, IPEAIaracMbl€ B yCIOBUHU 3aJaHUMN.

HNPEAMETHBLIE PE3YJBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 0053aTEIBHOTO
COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA Hay4yHbIC 3HAHHS, YMEHHUS U CIIOCOOBI
nercTBuil, cneuuduyeckue IS TpeAMETHOM obnacth «XuMUA», BUIBI
NEATENBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIPETALNH,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenusi B 8 kijiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEMIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasg JOJIsI XUMHUYECKOrO JJIEMEHTAa B COEAUHEHUH, MOJIAPHBIN
00bEM, OKCHJI, KUCJIOTA, OCHOBAHHUE, COJIb, AJICKTPOOTPHUIIATEIBHOCTD,
CTETNEHb OKHCJICHHS, XUMUYECKasi peakiiusi, KiacCuuKaius peaxiui:
peaKUM COCIUHEHUS, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEIICHUs,
peakuuu 0OMeHa, 3K30- M SHAOTEPMUYECKUE PEAKIINH, TETIIOBOM A hexT
peaKkIuu, siAPO aToMa, AJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTaIb,
pagdyc aroMa, XUMHUUYECKash CBfA3b, IOJSIpHAsT M HENOJIsIpHas
KOBaJICHTHAsl CBS3b, MOHHAsA CBsI3b, WOH, KATUOH, AHUOH, PAaCTBOD,
MaccoBasi A0JIs BellecTBa (IPOLIEHTHAs KOHLIEHTPALIKs ) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TNOHSATUH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OopMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATH BAJIGHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKHCIIGHHUS DJIEMEHTOB B  OMHApHBIX  COCIUHEHMSIX,
NPUHAJIEKHOCTh BEMIECTB K ONPEACIEHHOMY KIIACCY COEIUHEHHI MO
dbopMynaMm, BHI XUMHUYECKOH CBSI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica Ilepuoguueckoro 3akona JI. U. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MoJokeHus B [leproanueckoil cucreme,
3aKOHOB COXPAHEHUsI MACChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATh W XapakTepHu30BaTh TaOIMuHyl0 ¢Gopmy llepromuueckoit
CHCTEMbl XHMHUYECKUX DJJIEMEHTOB: pa3iauyaTh IIOHATHUS «TJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpymnma (b-rpymma)y», mabie
U OOJIBIITNE TIEPHOJIbI, COOTHOCUTH 0003HAYEHHMSI, KOTOPHIE UMEIOTCA B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemeHTtoB J[. H.
MenzaeneeBa» € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsana  sapa, oOllee 4Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CII0SIM);

e KIacCcUPUIMPOBATH  XWMHUYECKHE  DJIIEMEHTB,  HEOPTraHUYECKUE
BEIECTBA, XMMUYECKHE PEAKIMU (IT0 YUCIY U COCTaBy y4aCTBYIOUIUX B
peaKIuu BElECTB, MO TeIIOBOMY 3 (PeKTy);



K

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX ~ KJIACCOB,  NOJTBEpXkAas  ONUCAaHUE  MpUMepaMu
MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINIA;
MPOTrHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX
IpEeBpaIleHU B Pa3IMYHBIX YCIOBUAX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJEKYISPHYI0 M MOJIIPHYIO MacChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JeMeHTa 1o (opmyie
COCIMHEHHs, MAacCCOBYIO [OJII0 BEIleCTBa B pPacTBOpE, IMPOBOJUTH
PacYETHI 10 YPABHEHUIO XUMUYECKOU pPEaKIIUH;

NPUMEHSATh OCHOBHBIC OIEpAIlMd MBICIUTEIILHON JEATENbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(PUKAINIO, BBISBICHUE MPUYUHHO-CIICACTBEHHBIX CBS3CH — JIA
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX pEaKIUi, €CTECTBEHHO-
Hay4yHble  METOJbl  MO3HaHUS —  HaONIOJEHHe, HU3MEpPEHHE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH);

cleoBaTh MpaBWiaM  TOJb30BaHUS  XUMHYECKOW TMOCYyIOH |
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHMSIMH TIO BBITIOJTHCHHIO
1a00paTOPHBIX XUMHYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPaHUIO
ra3000pa3HbIX BeElIECTB (BOAOPOJAa M KHUCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIpPEAIEHHON MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBAaTh W TMPOBOJUTH  XUMHYECKHE  IKCIEPUMEHTBHI  I10
pacmo3HaBaHUIO PACTBOPOB MIEJOYEH U  KHUCIOT C  TOMOIIBIO
UHIUKATOPOB (TakMyc, heHondTanenH, METUIIOPAHXK U JIpyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JOJIKHBI OTPAXKaTh C(HPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XHUMHWYECKUX MOHATUN: XMUMHUYECKHI
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCT, CTENEHb
OKHCJICHHSI, XUMHYECKas PeaKius, XkMUYECKasl CBA3b, TETUIOBOM A PeKT
peakuuu, MOJIb, MOJIAPHBIM  00BEM, PACTBOP,  DIEKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U
HeoOpaTUMBbIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKIIUU,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKHUCIEHHME W  BOCCTAHOBIICHHUE,
ajoTponusi, aM(pOTEPHOCTh, XUMHUUECKAasl CBS3h (KOBAJICHTHAS, HOHHAS,
MeTaJUIM4ecKasi), KpHUCTaJUIMYecKas pemeTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW PEAKIUU, NPEAECIBHO JOIyCTHUMAas
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHWYECKUX IOHATHU U
OPUMEHATH 3TH HOHITHUS NIPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BATh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBieHUs (opMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTD U CTENIEHb OKUCJIEHUSI XUMUYECKUX DJIEMEHTOB
B COCAMHEHMSAX Pa3JIMYHOTO COCTaBa, MPUHAICKHOCTh BELIECTB K
ompenenéHHOMY KJIacCy COSAMHEHHM 1o (opMmysam, BUJ XUMUYECKON
CBA3U (KOBaJE€HTHAs, WOHHAsA, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]l MOHA 110 XUMUYECKOU PopMyIie, XapaKTep Cpelibl B
BOJHBIX pacTtBopax HEOPraHUYECKHUX COEIUHEHUH, THUII
KPHUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BEIIECTBA;



packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHMMAaHWE: OMHUCHIBATH M XapaKTepU30BaTh
Tabnnunyo Gopmy [lepuoauyeckoit CUCTEMBI XUMUYECKUX JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynmna)» U «noOodHas
noarpynna (b-rpymnma)», manbie u OOJbIIME TEPHOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpbIE HUMEIOTCA B TMEPUOAUYECKON TabmuIe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, O0OIlee 4YUCIO BJIECKTPOHOB H
pacrpenielieHue UX 10 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB JIEMEHTOB U UX COCIMHEHUH B
npejesax MajablX MEPUOJI0B U IIIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KIacCU(PUIIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOPTaHUYECKHE
BEIECTBA, XMMUYECKHUE PEaKINU (II0 YUCTY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHUE U CHEIU(PUISCKUE XUMHYECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, IMOATBEPXKAasi OIMHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPaBHEHUS DJIECKTPOJTUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
mieioued M CoJiel, TOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, ypaBHEHHUS  PEAKIUHA,  MOATBEPKIAOIIUX
CYIIIECTBOBAHUE T€HETHUECKOW CBA3U MEX]y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MIOCPEJICTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIni;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUM B PazIUYHBIX
YCIOBUSX;

BBIUUCTSITH OTHOCHUTEIbHYIO MOJEKYISPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, MPOBOJUTH
pacy€Thl IO YpaBHEHUIO XUMUYECKOM peaKIny;

coONoaTh  TpaBWiIa  TOJIB30BAaHHMS  XMUMHYECKOW  IOCYJAOM W
7a0opaTopHBIM O00OpYAOBAaHHWEM, a TaKXe MpaBWiIa OOpAICHHUS C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOIYYCHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPHI-, OPOMHUI-
, Hoaua-, kapOoHat-, pocdar-, CUIUKAT-, Cyab(]ar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAILJIOB, IPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOU JIESITEIbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3AIHIO,
BBISIBJICHHE MPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JJI1 U3yYEHHs] CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyYHbIE METObI
MO3HAHUSl — HAONIOZIEHUEe, U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOoHHbIe (I (pPOBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
XUMHSA — BaKHas
11 00JacTh €CTeCTBO3HAHUS 5 5 bubnuoreka [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BellecTB
51 Bosznyx. Kucnopoa. 6 L bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
99 Boaopon.Ilonsitue o 8 1 bubnuoreka [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousite 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI Eufs OK
2.4 HEOPraHNYeCKUX 11 1 1 ubsmorexa L

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Paznean 3. Ilepuoanueckuii 3akon u [lepuoauyeckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XUMHUYECKUX DIIEMEHTOB 7
. . Menneneena.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Crpoenue aToMa

XUMHYECKASA CBA3b.

3. OKuCIUTENHHO- 3 1 bu6moreka [IOK
' BOCCTaHOBHTEJILHbIE https://m.edso0.ru/7f41837¢c
peakiumn
TITOro 16 DasLen 15 bu6moreka [IOK
pasnety https://m.edso0.ru/7f41837c
bu6moreka [IOK
Pe3epBHOE Bpemst 3

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

HaumenoBanue KoauuecTBO YacoB
Ne DJIeKTpOoHHbIe (IN(pPOBbHIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTte/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH 5 ! bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHBIC
1.2 3aKOHOMEPHOCTH 4 bubmiorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINALIN. 8 1 1 bu6moreka [IOK
' XHUMHYECKHE PEaKIIUK B https://m.eds00.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO1as xapakTepHuCTHKa
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO1as xapakTepHUCTHKA
B P P bubmuoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6
. https://m.edsoo.ru/7f41a636
VIA-rpynnsl. 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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMOTEKA
2.4 IVA- %
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.eds00.ru/7f41a636
3. Baxneiinne MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pa3znen 4. Xumusi v oOKpy:Kamomas cpeia
41 BemmecTBa u Mmarepuarel B 3 bubnunoreka [JOK
' JKM3HHU 4eJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa [JOK
P P https://m.edso0.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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https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Ne KosmmuecTBo yacos DJIeKTPOHHbIE
1 Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
/ Bcero U3ydeHus odpa3oBaTejbHbIE
padoThl padoThI
n pecypcsl
[Ipenmer xumuu. Poms xumun B bu6mmoreka [IOK
1 YKU3HHU yeoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6moreka [IOK
[TonsTHE O METOTAX TIO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XHUMUHU
7e
[TpakTrueckast pabota Ne 1
bu6mmoreka [IOK
«[IpaBuiia paboThI B 1ab0paTOpuun
3 i 1 1 https://m.edsoo.ru/ff0d23
1 IPUEMBI OOpaIeHUsI C dc
J1a00paTOPHBIM 000PYI0BAHUEM) T
bu6mmoreka [JOK
YucTeie BEmeCTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOnl pazneneHus cMmecei ca
[TpakTrueckas padota Ne 2 bubmuoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢c
7 XUMHYECKHUE DIICMEHTHI. 3HAKU 1 bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2b
e8

bubmmoreka [{OK

8 IIpocTseie 1 CI0KHBIE BEIECTBA https://m.edsoo.ru/ff0d2a
6C
bubmmoreka [{OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH ITOCTOSHCTBA COCTaBa
bu6moreka [IOK
BelecTB. Xumudeckas hopmysa.
10 https://m.edsoo.ru/ff0d2ea
BanenTHOCTE aTOMOB .
XUMHYECKUX DIIEMEHTOB -
OTHOcHUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OtHOCHUTENbHAS MOJIEKYISIpHAS https://m.edsoo.ru/ff0d32
macca 3c
bu6mmoreka [IOK
MaccoBas 10J11 XUMHYECKOTO
12 https://m.edsoo.ru/ff0d35
9JIEMEHTA B COEIMHEHUU 0c
Konnuectso Bemecrsa. Moub. Bubmrorexa LIOK
13 https://m.edsoo.ru/ff0d52
MousipHast macca
30
bubmuoreka [JOK
dusnyeckre U XUMUYECKHE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUS. XUMUYCCKask PeaKIus a
bu6mmoreka [JOK
[Tpu3Haku U yCIOBHS MPOTEKAHUS
15 https://m.edsoo.ru/ff0d3a

XUMHWYCCKUX peaKquI

16



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
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKoH COXpaHEHHUs MacChl

bu6mmoreka [{OK

16 | BemecTB. XuMHYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Beruunciienus koan4decTBa, MacChl bubmmoreka [{OK

17 | BemiecTBa 10 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEAKIIUI 08
Knaccudukanus xumuaeckux

eaKui (CoeqMHEHUS bubmorexa HOK

18| P ’ https://m.edso0.ru/ff0d3f3
pa3JioKeHus, 3aMeIICHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK

19 | »saumknoneaucr. O600IEHNE U https://m.edsoo.ru/ff0d40
CHCTEMATH3AIUS 3HAHUH c4
KontponbHas padota Nel o teme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d42
pEaKIum» 90
Bo3ayx — cmech razos. CocraB bu6mmoreka [JOK

21 | Bosmyxa. Kucmopom — sneMeHT u https://m.edsoo.ru/ff0d44
npocroe BeuecTBo. O30H e
Ou3nyecKue U XUMHUYECKHe
CBOICTBa KUCIIOpOAa (peaKkiuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonsarue 14
00 oxcuaax _
CrniocoObl mosryyeHHst KUCI0poaa bubnuoreka [IOK

23 | B maboparopuu U https://m.edsoo.ru/ff0d49

MMPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie

7a



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
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

KHCJIOpOAa

TennoBoit 3¢ pexT XumMIIecKoit
peaKuu, IOHSATHE O

bubmmoreka [{OK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ DHIOTEPMHUYECKUX 90
peaKIusx
Tonnuso (He(Th, Yrojab U METaH). bubnnorexa [JOK
25 | 3arps3HEHHE BO3IyXa, COCOOBI https://m.edsoo.ru/ff0d4c
€ro npeaoTBpalleHUs 4a
[IpakTueckas padora Ne 3 no
teme «[lomyduenue u cobupanue bubmorera [JOK
26 i P https://m.edsoo.ru/ff0d4ae
KHCJIOPO/1a, U3y4EHUE €T0 )
CBOMCTB» B
Bonmopon — anemeHT 1 mpocToe bubmuorexa [JOK
27 | BemectBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
npupose do
dOu3nYecKUe U XUMUYCCKUC bubmuoreka [JOK
28 | cBoiicTtBa Bojmopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do
bubnuoreka [JOK
29 | TloHsATHE O KHUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoOslI mostydeHus: BOAOPOJia B bubmmorera [JOK
30 i P https://m.edsoo.ru/ff0d4d
nabopaTopuu
do
31 | Ilpaktuueckas pabora Ne 4 mo bubnuoreka [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
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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

teme «llonydyeHnue u cobupanue
BOJIOPOIA, U3YUCHUE €TO

https://m.edsoo.ru/ff0d4f4
2

CBOUCTB»
MonsipHblii 00bEM Ta30B. 3aKOH bubmorera [JOK

32 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus 00n€Ma, KOJIMYeCTBA Bu6 OK
BEIIECTBA rasa Mo €ro U3BECTHOMY nbmmoTexa Il

33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WITH 20
00BEMY T
Brraucienust 00MOB ra3oB o BuG OK
YPaBHECHHUIO PEaKIIUU Ha OCHOBE 1 J_IHOTeKa !

34 B} . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _

bu6mmoreka [IOK

dusnyeckre 1 XUMHUYECKHE

35 N https://m.edsoo.ru/ff0d58
CBOIiCTBA BOIBI 7a
Cocras ocHoBauuii. [Toustue 00 Bubmrorexa LIOK

36 https://m.edsoo.ru/ff0d59
WHIIMKATOpax &
Bona kak pactBopuTes. Eut OK
HacrplleHHble 1 HEHACKIILICHHBIE nbmuoreka 1

37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10J1s 40
BEIllECTBA B pacTBOpE -
ITpaktuyeckas padora Ne 5 o bubnuoreka [IOK

38 | Tteme «IIpuroroBieHue pacTBOPOB https://m.edsoo.ru/ff0d5e

C ONpeACIEHHON MAacCOBOM J0JIEH

ba



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
https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOTO BEIIECTBA»

KonTponsnas padora Ne2 no teme

bub6mmoreka [{OK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopona. Bona» 42
bubmmoreka [{OK
Oxcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue n xumMu4eckue bubnnorexa [JOK
41 | cBOKCTBA KUCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCH/IOB 4e
) bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
Kiaccuukaiys, HOMEHKIATypa ca
bu6mmoreka [IOK
[Tonydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBAaHHI ca
. bu6mmoreka [JOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(uKanus, HOMEHKIJIaTypa )
bu6mmoreka [JOK
[Tonyuenue u xuMu4eckue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT )
Conu (cpenHue): HOMEHKIIATYpa, bubnnoreka [JOK
46 | cmocoObl MoTy4YeHHUs, https://m.edsoo.ru/00ad94
XUMHYECKUE CBOIMCTBA 74
47 IIpakTuyeckas padora Ne 6. bubnuoreka [IOK

Pemenne SKCIICPUMCHTAJIbHBIX

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



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
https://m.edsoo.ru/00ad9b7c

3a1a4 1mo teme «OCHOBHEBIE
KJIaCChl HEOPraHUYECKUX
COEIMHEHUI)

I'enetmueckas CBA3b MCKOY

bubmmoreka [{OK

48 | xmaccaMu HEOPraHHYECKUX https://m.edsoo.ru/00ad9a
COeIUHEHUN 50
O06o001eHre 1 CHCTEMAaTH3aIIHs bubmmorexa [TOK
49 . https://m.edsoo.ru/00ad9c
3HaAHUH
b2
KonTponsnas pabora Ne3 no teme bubnnorexa [JOK
50 | "OcHoBHBIE KIacChI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCTUHEHUN" la
[TepBbie ONBITKH
bu6mmoreka [IOK
KJ1accu(puKauu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax fa
CXOJHBIX DJIICMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Tepuoaunueckas cucrtema
52 https://m.edsoo.ru/00ada5
XUMHUYecKuXx 3jaeMeHToB 1. Y. 2¢
Meupeneena _
bubmuoreka [JOK
53 | Ilepuonsl, rpymibl, HOATPYIIIBI https://m.edsoo.ru/00ada5
2C
bu6mmoreka [JOK
Crpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. M30Torsl 42
55 | CrpoeHue 1eKTPOHHbBIX bubnuoreka [IOK



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

000JI0YEK aTOMOB DJIEMEHTOB
[Tepuonnueckont cucremsr /. U.
Meuneneena

https://m.edsoo.ru/00ada6
bc

XapakTepucTUKa XUMHUYECKOTO
JJIEMEHTA 10 €ro MOJIOKEHUIO B

bub6mmoreka [{OK

56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3nauenue [lepuoanueckoro
bu6mmoreka [IOK
3aKOHa HJIA pHSBI/ITI/IH HayKI/I H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4€HBIN, [TEJAaroT U IpaXIaHuH T
DIIEKTPOOTPULIATETLHOCTD
bu6mmoreka [IOK
aTOMOB XMMHUYECKUX DJIEMEHTOB/
58 N https://m.edsoo.ru/00adaa
Bcepoccuiickas mpoBepodHas b3
pabota o
bu6mmoreka [IOK
59 | HWonHag xumMudeckas CBSA3b https://m.edsoo.ru/00adac
34
bu6mmoreka [JOK
KoBanentnas nonsipHas
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBI3b
b8
bubmuoreka [JOK
KoBanentHas HenosipHas
61 https://m.edsoo.ru/00adaa
XAMHYECKas CBI3b
b9
bu6mmoreka [JOK
62 | CreneHp OKUCICHUS 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

bu6mmoreka [IOK

0 -
63 KHCIHTEILHO 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCJILHBIC peaKHI/II/I 76
bub6mmoreka [{OK
64 | OKuUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonTponsnas pabora Ne4 no teme bubnuorexa [JOK
65 | «Crpoenne atoma. XuMU9ecKas 1 https://m.edsoo.ru/00adb4
CBSI3bY» 86
. bu6moreka [IOK
P . 0600
66 C3CPBHBIN YPOK ° ill cHue 1 1 https://m.edsoo.ru/00adb3
cucreMaTtni3annda 3HaHNU 30
. bu6mmoreka [IOK
P . 0600
67 C3CPBHBI YPOK ° EH e H 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALM 3HAHUI b2
. bu6mmoreka [IOK
P . 06006
68 C3CPBHBI YPOK ° EH cHue H 1 https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALM 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 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 KosmmmuecTBo yacos DJIeKTPOHHbIE
1 Mara undposbie
/ Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Beero 6 : HU3yUYeHusi oOpa3oBaTe/ibHbIE
I padoThI padoTsI pecypest
[lepnoanyeckuil 3aK0H.
bu6morteka [IOK
[Iepnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. MenneneeBa B
3aKOHOMEPHOCTH B
. bu6moreka [IOK
W3MEHEHUH CBOWCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MEPUOTOB -
Knaccudukanus u bubnuoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buabl XuMHU4ECKO CBSI3U U bu6mmoreka [IOK
4 THUIIBI KPUCTATUTUNYECKHUX 1 https://m.edsoo.ru/00adbac
peIEToK 6
Kontponbhas padora Nel
o reme «IloBTopenue u
5 yriayOiieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kiacca»
6 Knaccugukarus 1 bubnuorexa LIOK



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

XUMHUYECKUX PEAKIUH 110
Pa3IMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbch
0

[TonsiTue o ckopocTu
XUMHUYECKON PEaKIUU.

bu6mmoreka [IOK

7 https://m.edsoo.ru/00adbe9
IlousaTre 0 TOMOTCHHBIX U .
TETEPOTEeHHBIX PEAKIIUIX -
ITorsaTe 0 XUMHUYIECKOM
paBHOBecuH. DaKTOPBHI,
bu6moreka [IOK
BIIUSTFOIITHE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 c
TIOJIOKEHUE XUMUYECKOT'O -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTaHOBUTEIIbLHEIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [IOK
AIEKTPOIUTUYECKOM
10 https://m.edsoo.ru/00adcd6
nucconuanuu. CUnbHbBIC U g
ca0ble AIIEKTPOIUTHI -
bu6mmoreka [IOK
WNoHHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOMCTBA
KHCIIOT ¥ OCHOBaHUM B bu6mmoreka [JOK
12 | cBere npexacraBieHuit 06 https://m.edsoo.ru/00add5d

BHGKTpOHHTquCKOﬁ
AUcColualn

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

XUMHUYECKUE CBOUCTBA

COJICH B CBETE bu6mmoreka [{OK
13 | npencraBienuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JIUCCOIHAIIIN
I bu6moteka [IOK
OHSTHE O THIPOJIN3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGo6mene 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00addd1
cucreMarui3anust 3HaHUUu 5
[IpakTueckas padora Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3aJa49y -
KontponbHas padorta Ne2
o TeMe
bu6moreka [IOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBA Ha IIPUMEPE »
xjopa h
19 Xnoposonopoxa. ConsiHast bubnuorexa LIOK

KHUCJI0Ta, XUMHYCCKHE

https://m.edsoo.ru/00adel0



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
https://m.edsoo.ru/00ade104

CBONCTBA, IIOJIy4ECHHUE,
IIpUMEHEHNE

[E=N

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTHI, o
H3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6mmoreka [IOK
YPaBHEHUSM XUMHUYECKHX
21 . https://m.edsoo.ru/00ade48
peaKIuii, eCliv OJIUH W3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTUKa
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmst .
ANOTpONHBIE
MOAU(DUKAIIUH CEPBI.
d P N bubnuorexa [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B IPUPOJIC. .
XuMHudecKrue CBOMCTBa a
cepol
CepoBoaopos, CTpOEHHUE, bubnuoreka [JOK
24 | ¢u3MYecKue U XUMHYECCKUE https://m.edsoo.ru/00ade80
CBOIJCTBa 2
Oxkcunpl cepol. CepHast
KHUCTIOTa, (PU3HUECKUEe U bubmnorexa [IOK
25 ’ https://m.edsoo.ru/00adea2

XUMHNUYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



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 PEaK1H,
JIe)KaIe B OCHOBE

IIPOMBIIIJIEHHOTO criocoba bubnuorexa [JOK
26 | TOIy4eHus CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMUYECKOE a
3arpsI3HEHUE OKPYKarolen
CpeIbl COSTMHEHUSIMU CEPhI
Brrancienne MmaccoBoit bu6moreka [IOK
27 | moJyii BBIXOJA MPOTYKTA https://m.edsoo.ru/00adec8
peaxIu a
OO01as XxapakTepucTUuKa
aneMeHTOB V A-TpyTIIbL. bubnuorexa [JOK
28 | A3sor, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMUYECKHE CBOWCTBA
AMMHak, ero pusndeckue bubnuoreka [IOK
29 M XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIyuYeHUE U MPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa OK
30 " https://m.edsoo.ru/00adf18
aMMuaKa, U3y4yeHue ero 0
CBOMCTB» B
A3OTHas KUCIOTa, €& bubmuoreka [JOK
31 | ¢usuueckue U XMMUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnmoreka [JOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edsoo.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 COJIEW aMMOHUS B
KayeCTBE MUHEPAIbHBIX
ynoOpeHuii. XuMu4ecKoe
3arpsI3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHNUAMU
azoTa

[ee)

®docdop. Oxenn pochopa
(V) u dpochopnas kucnora,

bu6mmoteka [IOK

33 https://m.edsoo.ru/00adf68
(bu3HYeCKre U XUMUICCKHE 3
CBOWCTBa, MOJTyYCHHE
Hcnonws3oBanue docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpenwuii. 3arpsi3HEHHE https://m.edsoo.ru/00adfc2
HPHPOTHON CPEBI 0
dbocdharamu
Yraepon,
bu6moreka [IOK
35 PaCHIpOCIPATICHHE b https://m.edsoo.ru/00adfd9
npupoje, hpuznueckue u c
XMUMHYECKUE CBOICTBA
Oxcunpl yriaepoaa, ux
buznueckue 1 XuMU4eCcKue bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHE https://m.edsoo.ru/00adfeb
MpoOJIeMbl, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
YromnpHasa KucioTa U €€ bubmmorexa [JOK
37 https://m.edsoo.ru/00ae006

COJIn

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

[Ipaktuyeckas padora Ne 4
o reme "[lonyuenue

bu6mmoreka [{OK

38 | yrmekucnoro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHaUYANBHBIE TIOHATHUS
bu6morteka [IOK
00 OpraHMYecKux
39 https://m.edso0.ru/00ae054
BEIIECTBAX KAK O e
COCIMHEHUSX yriepo/ia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHUSI .
[TpakTruueckast pabota Ne 5.
Pemrenue
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 N https://m.edsoo.ru/00ae0bf
no TeMe «Baxuelniue ’
HEMETaJJIbl U UX o
COEIMHEHUSD
Kontponbhas padoTa Ne3
. bu6mmoreka [IOK
o teMe «BaxxHenume
42 https://m.edsoo.ru/00ae0el
HEMETAJUIbI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaI0B. MeTajutndyeckas https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIIMYCCKaA

KpucTallinuecKas peméTKa.

e



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

dusznueckue cBoiicTBa

METAJJIOB
XuMHUYEeCKHEe CBOMCTBA
bu6mmoreka [IOK
METAJLJIOB.
44 . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECCKUHN PSif 6
HaNpsHKEHUM METAJIOB h
OG6mue crmocoObl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucnenus mo bu6moreka [IOK
45 | ypaBHEHMSIM XUMHUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, eCliv OJTUH W3 6
pEareHToB COJICPIKUT
npuMecH
[lousatue o koppo3uu bubmorexa HOK
46 124 https://m.edso0o.ru/00ae127
METaJJIOB g
bu6mmoreka [IOK
47 [IlerouHbBIC METAILIBI https://m.edsoo.ru/00ael4b
2
OKCHUIBI ¥ THAPOKCHUIBI bubmorera [IOK
48 A P https://m.edsoo.ru/00ael4b
HATpUS U KaJus »
[lenovyHO3EMENBHBIC bubnuoreka [JOK
49 METAJIIbI — KaJIbIHH 1 https://m.edsoo.ru/00ael5e
MarHui 8
50 Baxneiimmne coeuHCHNS bu6mmoreka [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

[ee)

O06o0611eHNE U

51
cUCTEMaTH3alus 3HAHUI
N bubnuotexa [JOK
KécTkocTh BOABI U
52 . https://m.edsoo.ru/00ae188
CHocoObl €€ ycTpaHeHUs 6
[IpakTnueckas padora Ne 6 bubnuoreka [JOK
53 o Teme "JKEcTKoCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6moreka [IOK
54 ATOMUHHN https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOICTBA bubmorexa [TOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIAa ¥ THIPOKCHIA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubmuorexa [JOK
57 cosmm xkene3a (I1) u xxenesza https://m.edsoo.ru/00ae35e
(rm 6
58 O06006111EHNE U
CUCTEMaTH3aIus 3HAHUH
[TpakTuyeckas padora Ne 7.
Pemterie bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

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

MCTAJJIBI U UX
COCAUHECHUA»

Briuucienus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuid, €Clii OJUH U3

bu6moteka [IOK
peareHTOB JaH B U30BITKE
60 https://m.eds00.ru/00ael75
WM COACPIKUT MMPUMECH. 0
Briuucienusa maccoBon -
JIOJTU BBIXOJ1a TIPOIYKTA
peaxIu
61 O06001eHne 1
cUcTeEMaTHu3alys 3HaHuH
KontponbHas padota Ned
62 no TeMe «Baxuelniue
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuainsl B bubnuorexa [JOK
63 IOBCEIHEBHOM KU3HA https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bu6mmoreka [IOK
XHUMHYECKOE 3arps3HEHUE
64 N https://m.edsoo.ru/00ae427
OKPY’KaIoIlel cpe/bl 0
bubmuoreka [JOK
Ponbs xumuu B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
66 PesepBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edsoo.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

CHCTEMAaTH3aIis 3HaHUHN a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06o0061IeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [+
PesepBHblIi ypoK. bubnuoreka [IOK

68 O06o0061IeHNE U 1 https://m.edso0.ru/00ad9ch
CHCTEMAaTH3aIis 3HAaHUH 2

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-€ U3JaHUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus: 9-1 kiacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepadborannoe, 9 knacce/ I'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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