MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii od1acTu

IOro-BocTro4yHoe ynpaBJjieHne

I'bBOY COI1II c. JleTHUKOBO

PACCMOTPEHO I[TPOBEPEHO YTBEPXJIEHO
PykoBogutens MO yuuteneir u.¢.o. 3aMECTUTEINS JMpekTop IKOJIbI
€CTECTBEHHO- nupekTopa no YP Iaenesa M.H
MaTeMaTUYECKOTO IHKIa

3ybuosa H.H. [Tpuka3 Ne 284 ot 16 utons
baxymina C.B. «16» urons 2025 r. 2025 .
[Ipotokomn Ne 4

ot 16.06.2025 r.

lNoanucaH:
LLlaBenesa M.H.

OcHoBaHue: s
NoATBEPXAA
3TOT AOKYMEHT
MecTtononoxeH
ne: 'bOY COLL

‘I \ c. lleTHuKoBO
Hata:

2026.10.13
18:11:43+04'00'

PABOYASA ITPOTPAMMA

(ID 9586979)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

J1s1 oOyyaromuxcst 8 — 9 kiaccon

¢. Jlernukoso, 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuM Na€T MPENCTaBICHUE O IENAX, OO0IIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00YyYalomerocs I0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUYU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMM XUMHH OOECHedYMBaOTCs crerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCA U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHbIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCa0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YYaOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYEHUs XUMHUUW Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsSIpHAast Macca. MaccoBasi 10JI1 XMUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTopHBIM O00OpPYJAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3YYEHHUE CIOCOOOB Pa3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoga. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4eloBeka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axkruBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
NMpeKpalleHuss TopeHus (Mokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajJbllueM) (BO3MOXHO HCIIOJb30BAaHUE  BUJIEOMATEPHUANIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aMm(OTEpHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TpyMIaM U MepruoaMm.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHME BELIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYeCKasi peaKkUMs

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeIIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocraBneHnue ypaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe MpEACTaBICHUNA 00 BJIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BOBMOKHO  HCIOJIb30BAHME  BHUJEO MATEPUANIOB), MPOBEJCHUE  OMbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasioKeHUs, COSIUHEHUsI), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJICHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBoOMCTBAa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyeckre u XMMHUYECKHE CBOMCTBA, OMyyeHUe U npuMeHenne. Coiau aMMOHUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl MX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAaX: )KHMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHUE CBOMCTBA, IMOJIYy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxaromue (U3NYECKHUE U XUMHUYECKUE CBOICTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTamnmyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHUs: MeTauioB. [loHsATHE O KOppPO3WM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxIcHUEe B mnpupone. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIrOIEHUE U OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIEHTpalus BemiecTs, aanee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCH(PUKAIMUI, TEPUOIUIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWIO, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYIIKM CBOMUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBIIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBuUi OE30MACHOCTH TpHU  OOpallleHUuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Npo(eCcCUOHATIBHON IE€ATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU U3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLMKII, TUIIOTE3a, (PaKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoOIlecce TMO3HAHUS TOHATUS (NPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3374 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0KHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  NOJYYEHHBbIE  pE3yJbTaThl  IO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW (enepanbHON paboyeil mporpaMMmon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPUIATEIBHOCTb, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIM CJIOW aroMa, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb  OKHCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY M COCTaBY YYAaCTBYIOLIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIMil, €eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU TI10 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XHUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty o0yueHus B 9 Kjacce mpeAMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAJIECKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyto (opmy Ilepuoanueckoid CUCTEMbl XUMHYECKHX AIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3aps] sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PHUIIMPOBATh XUMUYECKHE JJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, O M3MEHEHUIO CTENEHEW OKHCIIECHUs
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHMs peakUui, TMOATBEPKAAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHiA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCJIMHEHMsI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OMBITOB TIO0 TOJYyYEHHUI0O U COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — MJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabubie IlpakTunyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Pons XMMUU B KU3HA 1 bu6nuoreka [IOK
yejaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUS B XUMHUHU 1 bubnnorexa LIOK
a https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «I[IpaBuia paboTsr
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubnnorexa LIOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM)
YucTele BemecTBa 1 cMecH. CIIocoOBI bu6mmoteka [IOK
4 . 1
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYMCTKH MOBapeHHON 1 bubmmorexa LOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
A 1
6 TOMBLH MOJTICKYJIRT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 bubnnorexa LIOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYISIPHOE YUECHHUE 1 bubmorexa LOK
yap yi https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEbHAA aTOMHAs Macca.

bu6nmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast o)1 XUMHYECKOTO dJIEMEHTA B Bbu6nuoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Monb. Mossipaast bubnuorexa [HOK
Mmacca https://m.edso00.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BUS NPOTEKAHUSA bubmuorexa [HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA bubnuoreka [IOK
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHIECKUX peakiui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa LTOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIOoNeauCT. O000IIeHe U Bubmmorexa [IOK
H JHCT. Hvl https.//m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTponbnas pabota Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
21 Knci};xo — 3JIEMEHT U IPOCTOE BCHY:CTBO bubmmorexa [JOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkrue 1 XUMUUECCKHIE CBOMCTBA bubnuoreka LIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJIOPOAa (peaKuy OKUCIICHUS, TOPEHHUE).
[TonsiTHe 06 okcunax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0Poia B

bu6nmoreka [IOK

2 .
3 JlabopaTopiit H HPOMBILILICHHOCTH https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PekT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXMMHYECKOM YPaBHEHUH bubmorexa [JOK
P P ’ https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUUYCCKUX PEAKIIHSIX
TommmBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS - a, CIIOCOOBI zzro bubmmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTrueckas padora Ne 3 o reme
26 «ITonyuenue u cobnpanue KHCIOpoOIa bubmmorexa HOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOHCTBY
97 Bomopon — aneMeHT u mpocToe BEIEeCTBO. bu6nuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMHUUYECKHUe CBOMCTRA bubmorexa [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCHIOTaX U COIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
[TpakTiueckas padota Ne 4 o reme
31 «[Tonyyenue u codbupanue BOAOPOaA bubnnorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
U3YyUYEHHE €r0 CBOMCTBY
b K
32 Mousipabiii 00bEM Ta30B. 3aK0H ABOTAIPO hg{?ﬁ;f;;gﬁ /F0d5426
33 Brrunciaenus o0béMa, KOJIMYECTBA BEIICCTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero u3BECTHOMY KOJIMUYECTBY
BElIECTBA UITH 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

bu6nmoreka [IOK

34 0Be
peaxkuuu Hevl OCHOBE 3aKOHA 00OBEMHBIX https://m.edsoo.ru/f0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubnmnoreka HOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbIE 1
37 HEHACHIIIEHHEBIE PACTBOPLI. MaccoBas H0JIst bubmmorexa HOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «[IpuroroBiaeHne pacCTBOPOB C ONPEACTEHHON bubmmorexa HOK
P . . P p bed https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JIeil pacCTBOPEHHOTO BEIIECTBAY
39 KonTponbHnas padora Ne2 no teme bubmuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKalus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenue u XuMHUUeCKHe CBOMCTBA
41 KHCHY;HBIX OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHYECKUE CBOKCTBA bubmuoreka [JOK
OCHOBaHMHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6nuoreka [IOK

45 [ToryueHnue 1 XuMU4YECKHE CBOMCTBA KUCIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MOJYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTuyeckas cBsI3b MEXy KilaccaMmu bubnmnoreka [HOK
HEOPraHUYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH
- i https://m.edsoo.ru/00ad9ch2
Kontponbnas pabota Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHUYECKHX d11eMeHToB. [loHsTHE O Tpymax brbmmorexa [JOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 CUCTeMa XUMHUYecKux dnemeHToB /1. U brbmmorexa LTOK
Y https://m.edsoo.ru/00ada52c
Menaeneena
53 [lepuoipl, TPpyNIIBI, TOATPYIIIBI bubmorexa [TOK
PHOBL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB
. bubmuorexa [{OK
55 anemenToB [leproanueckoit cucremsr /1. U.

Meunpeneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

. bubmuorexa [JOK
56 ero noyioxkeHuto B [leproaudeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenngeneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. 1. U. bubmmoreka [IOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubnmnoreka HOK
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
4!
59 OHHAL XMMIHECKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMH4YecKas CBI3b Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoapHast XUMHUYECKas CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab9
bu6mmoteka [IOK
62 C
TCHCHb OKHCIICHIA https://m.edsoo.ru/00adae28
63 OKHUCINUTEFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubnmorexa [IOK
peakdl https://m.edsoo0.ru/00adb076
64 OKHUCITUTENN U BOCCTAHOBUTEHU bubmorexa LOK
https://m.edsoo0.ru/00adb076
65 KonTtponbhas padora Ne4 no reme «Ctpoenue bu6muoreka [JOK
aToMa. XUMHWYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBuslit ypok. O60011eHME U bu6muoreka [JOK
cUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O600IeHNE U bubmuoreka [JOK
cUCTeMaTH3aIusg 3HaHUi https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O600ICHHE U bubnmoreka [JOK
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cUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUCTeMa XMMH4YecKux anemeHToB /1. 1 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 brbmmorexa LTOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOM CBSI3U U THITHI 1 bubmorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XuMHUECKUX peakluii Mo 1 bu6mmoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiITHE O CKOPOCTH XMMUYECKOUN pEAKIIHH.
7 [ToHsiITHE O TOMOTE€HHBIX M TE€TEPOTr€HHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @dakTophl, BIUSAIONINE HA CKOPOCTh 1 bu6nuoreka [IOK

XHUMHYSCKOHU PEaKIMU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC Bbu6nuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIUit bubmorexa [JOK

P beakh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUMA
12 B CBETE IIPEIACTaBICHUI 00 bubmmorexa LOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOU TUCCOITUAITIU
XHUMUYECKHE CBOKMCTBA COJICH B CBETE
13 MPEACTABIEHNH 00 JIEKTPOIUTHUECKOI bubmmorexa HOK
ez P https://m.edsoo.ru/00add8b2
JACCOLHAIIIN
14 [lonsaTHe o TUAPOIH3E COIEH bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 006006 5
ODIICHUE I CHCTEMATHIAMHA SHAIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubnmnorexka HOK
JKCIIEPUMEHTANIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DJIEKTPOJIUTHYESCKAS TUCCOLMAIIHS bubmmorexa HOK

P g 1A https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XapaKTeprUCTHUKA TajJOTeHOB. bubnmoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa IIOJIYYCHUE bubmorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bubnunorexa [IOK

«IIomydeHue CONsTHOM KUCIIOTHI, U3yYCHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa LTOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUT CEpPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHCI;-)II/II‘/'I B brbmmorexa LTOK

a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, cTpocHHE, (PU3HUECKUC U bubnmnoreka HOK
XMMHMYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

25 (hU3MYECKre U XMMUYECKHUE CBONCTBA bubmorexa LHOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKkilnu, JIeKalllle B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnmnorexka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpesibl COeIMHEHUSIMHU CEepBI

97 BrrunciieHue MaccoBOM TOJIH BEIXOJA bu6mmoteka [IOK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTHUKa 3J1IeMeHTOB V A-

28 rpynmnsl. A30T, pacipocTpaHeHHE B bu6mmoreka [JOK
npupoje, Gu3nuecKrue U XUMUYeCcKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero GU3NYeCKue 1 XUMUIECKHE bubmuorexa [JOK
CBOMCTBA, NOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [TpakTuyeckas padora Ne 3 o Teme bubnunorexa IIOK

«HOJIY‘-ICHI/IG aMMHaKa, N3y4YCHHUC €TO

https://m.edso0.ru/00adf180
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CBOWCTB»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6nmoreka [IOK

31
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
39 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. bubnmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMHU a30Ta
®ochop. Oxcun docdopa (V) u pochopnas
33 KHUCJIOTa, GU3HYECCKUE M XUMHUCCKHE bubmorexa LHOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHNE bubmorexa LOK
PATIBHLIY YAODDEHIIL. Sarp https://m.edso00.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu
VYrnepon, pacnpocTpaHeHue B IPUPO/IE, bubmuoreka [JOK
35 .
(bu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmorexa [JOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [JOK
https://m.edso0.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yraekucioro rasa bubmmorexa [JOK
i r ' .\ https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE TOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemuwuii u ero coemnHeHust but6mmoreka [IOK
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[TpakTuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

https://m.edsoo.ru/00ae080a

bu6nuoreka [IOK

41
«BaxkHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonrtponsHast padora Ne3 o reme

42 «Bakuelinme HeMeTaUIbl U UX buGnnorexa LIOK

https://m.edsoo.ru/00ae0e18
COEIUHEHUSD)
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI Bubmorexa ITOK

p A p https://m.edsoo.ru/00ae1156
METAJUIOB
OO1u11e criocoObl MOTYyYEHHS METALIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 IToHsaTHE O KOPPO3UU METAIIIOB bubnnorexa LIOK

pp https://m.edsoo.ru/00ael1278
bu6nuoreka [IOK

47 €JIOUYHBIE METaJLIbI
m https://m.edsoo.ru/00ael14b2

48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJIUS bubmorexa LOK

P p https://m.edsoo.ru/00ael4b?2

49 [lemouHO3eMenbHBIE METAIIIBI — KaJIbIIHA 1 bubmuorexa [JOK

Mar"aum https://m.edsoo.ru/00ael5e8
. Bubmuoreka IIOK
50 Baxueiinme coeqMHEHNS KaJIbIIH 1

https://m.edso0.ru/00ae15e8
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51 O000111eHIE U CUCTEMATH3ALU 3HAHUI
52 JKécTkoCTh BOMIBI M CIIOCOOE! €€ YCTpaHEHUS bubnmorexa IOK
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOJBLI 1 METOJBI €6 bubnnorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 AmoMuHAN
https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOWCTBA OKCHUIA U bubnuoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka 1IOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunspl, TuIpoKcu bl U conu xenesa (1) u bubnmnoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AaIlUs 3HAHUI
[IpakTuueckas padbora Ne 7. Pemenue
59 HKCIEPUMEHTAILHBIX 3a/a4 10 TEME bubnnorexa LIOK
p . a https://m.edsoo.ru/00ae3de8
«BakHeime MeTamibl 1 UX COCTUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIi OIMH U3 PeareHToB JaH B
60 fI36BITKe WU CONlE )I(HTI:l)T AMECH bubnnorexa LIOK
Aep . p ' https://m.edso0.ru/00ae1750
BrruncieHus MaccoBO 1OJIM BBIXOJA
MIPOJIYKTA PEaKIun
61 O00011IeHIE U CUCTEMATH3AIU 3HAHUI
62 KonTponbnas padora Ne4 o teme
«Baxuelnime MeTayibl U UX COCTUHEHUS)
63 BemectBa u Marepuansl B IOBCETHEBHOM bubnmoreka [JOK

JKHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50
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64 XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIEH 1 bubnmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumMuM B pelieHnn 9KOJI0THYECKUX 1 bubnmoreka [JOK
npobiem https://m.edso0.ru/00ae4270
PesepBHelil ypok. O60011eH1Ee 1 bubnmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne u 1 bubnnorexka HOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
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B ¢denepanbHbIX M pervoHaNbHBIX MPOIENypaX OLEHKH KadyecTBa 00pa3OBaHUS HCIOIb3YeTCs
nepeveHp (Koaudukarop) pacupeaeseHHbIX 10 KilaccaM MPOBEpIEMBIX TPeOOBaHUH K pe3yabTaTaM
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs U 3JIEMEHTOB
COJIEpKaHUs 110 XUMUH.

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0OpasoBaresbHON MTporpamMmsI (8 Ki1acc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHMs
pe3yibTara
1 ITo Teme: "llepBoHavyanbHbIC XUMUYECKHE MOHITHS"
11 pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TOHSTHH: aToM, MOJIEKYJa,

XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpPOHAS ¥ HEOAHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJSpHAs Macca,
MaccoBas JI0JIsl XUMHUECKOTO AJIEMEHTa B COCIMHEHHUH, MOJISIPHBIN 00beM,
XUMHUYECKash peakius, KiaccuPUKAIuUs PEeaKiHil: peakluuu COCTUHEHHUS,
peakuuu passIoKEHUs, pPEeaklMM 3aMELIeHHUs, peakuuu oOMeHa, JK30- U
SHAOTEPMHUYECKHUE pEaKIHH, TermIoBol d¢GdeKkT peakuuu, pacTBop,
MaccoBas J10JI BeIIeCcTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2 HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH |
IMPUMCHATD 9THU ITOHATHA IIPU OIIMCAHHWU BCHICCTB U UX npeBpameHI/Iﬁ

1.3 UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY IS COCTaBieHHs (popmyr
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI

14 PacKpbIBaTh CMBICJ 3aKOHOB COXPAaHEHMs MacChl BEUIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

15 ONpeACIIAATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHaprIX COCANHCHUAX

1.6 KJaccu(UIUpPOBaTh XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEMIOBOMY 3PEKTY)

1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYUCIIATH MAacCOBYIO JIOJIO XHMMHUYECKOro 3JIeMeHTa 1o Qopmyie
COCIMHEHUS,

1.9 BBIYHCIIATH MAaCCOBYIO JOJTIO BEIIECTBA B PacTBOPE

1.10 NPUMEHSTh €CTECTBEHHO-HAayYHbl€ METOJAbl IMO3HAHUS - HaOJIOJIEHHE,

U3MEpPEHHE, MOJEIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN )

2 ITo Teme: "Baknelinme npeacTaBUTENN HEOPraHUUECKUX BELIECTB"

2.1 pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKHUX MMOHSTHM: OKCHa, KHCIIOTa,
OCHOBAHHE, COJIb




2.2

OIIpEIECTATh NPUHAUICKHOCTh BEIIECTB K  OIPEICICHHOMY KJIacCy
coerHeHu 1o Gpopmynam

2.3

KJ'IaCCI/I(bI/II_II/I];)OBaTB HCOPIraHN4YC€CKUEC BEIICCTBA

24

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXK/Aasi ONMMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX
YpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU

2.5

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUs XHUMHUYECKMX IIPEBpPAlCHUN B
Pa3INYHBIX YCIOBUAX

2.6

clefoBaTh ~ MpaBWJIaM  TOJb30BAaHUS ~ XMMHUYECKOW  MOCyIoMl U
7a00paTOpHBIM O0OpYAOBaHMEM, a TakXe TIpaBwiaM oOOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKLUHUSMU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB MO TOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOpOAa M KHCIOPOAA), HPUTOTOBICHHUIO
pacTBOPOB C OMPEAECICHHON MAaCCOBOM J0JIE pACTBOPEHHOI'O BEUIECTBA,
IUIAHUPOBaTh M MPOBOJUTH  XMMHYECKHE  DIKCIHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C IIOMOIIbIO UHIUKATOPOB
(makmyc, penondranenH, METUIOPAHX U APYrUe)

2.7

MMpOBOAUTD PACYCTHI I10 YPABHCHUIO XUMHUYECKOU pCaKnuu

I[Io Teme: '"llepuommueckuit 3akoH U llepuoguyeckas cucrema
xumuueckux anemeHtoB  J.W. MengeneeBa. CTpoeHHe aTOMOB.
Xumnueckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKUU"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IIOHATHH: SAPO aroma,
AIIEKTPOHHBIA  CJIOW aromMa, AaToMHas oOpOWTalb, pajuyc aToMma,
XUMUYECKass CBs3b, IIOJIIpHAs W HENOJsApHAas KOBAJCHTHAas CBsA3b,
SJICKTPOOTPULATCIIBHOCTb, MOHHAA CBA3b, MOH, KAaTHMOH, aHHWOH, CTCIICHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKHUEC 3JICMCHTBI

3.3

ONMCHIBaTh M XapakTepus3oBaTh TabnuuHyro ¢opmy Ileprognueckoit
CHUCTEMBl XMMMYECKMX OSJIEMEHTOB: pa3iuuyaTb MOHATHA "TJIaBHas
noarpynna (A-rpynna)" u "nodounas noarpynna (b-rpynmna)", "maneie" u
"Gonpire" nepuoabl

3.4

packpeiBaTh cmblc llepuogmyeckoro 3akona .M. Mengeneesa:
JIEMOHCTPUPOBAaTh NOHUMAaHUE IEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX HIEMEHTOB OT UX M0JI0KeHUs B [leproauyeckon cucreme

3.5

COOTHOCUTH 0003HAUEHUS, KOTOpPBIe UMEIOTCs B Tabnuiie "llepuoanueckas
cucrema xumuuyeckux isnemeHtoB J[.M. MenaeneeBa" ¢ 4YUCIOBBIMU
XapaKkTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U
3apsa  Aapa, oO0Ilee YMCIO JJIEKTPOHOB U paclpefelieHue HX 10
AIIEKTPOHHBIM CJIOSIM)




3.6

OnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpEeAeNsaATh BHUJA XUMHUYECKOM CBS3M (KOBAJIEHTHass W MOHHasi) B
HEOPraHUYECKUX COCAMHEHUAX

ITpoBepsieMble JIEMEHTHI cofiep kaHus (8 Kitacc)

Kon

[IpoBepsiemMblil 3JIeMEHT coAep KaHus

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Poib XMMHUM B KU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena
U BemecTBa. GU3NUECKUe CBOMCTBA BEIIECTB. ATPEeraTHOE COCTOSIHUE BEIIECTB

1.2

[lonarue o MeTomax mo3HaHUS B XuMHUH. YucTele BemecTBa U cMecu. CriocoOb
paszeneHus cMecen

13

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3yIeMeHTbl. CHMBOJBI XMMHUYECKHX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

XuMuueckas Q)opMyna. BasieHTHOCTE aTOMOB XMMHWUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BE€IICCTB. OtHocurenpHas atomHasg Macca. OTHOCUTEIIbHAS
MOJICKYJIApHas Macca. MaccoBas 101 XMMHYECKOI'0 DJIEMEHTA B COSIMHEHUU

1.5

KonuuectBo BewmectBa. Monb. MoisipHas macca. B3auMOCBSA3b KOJIMYECTBA,
Macchl W YHClIa CTPYKTYPHBIX E€IMHHUI[ BemlecTBa. Pacdersl mo ¢opmyrnam
XUMHUYECKHUX COCAUHEHUN

1.6

dusnueckue U XMUMHUYECKUE ABIEHUA. XMMHMUYECKass PEaKUus U €€ IMPU3HAKU.
3aKOH COXpAaHEHHs Macchl BellecTB. XUMHUUYecKue ypaBHeHMs. Knaccudukanus
XUMHUYECKHX Peakluil (COeMHEHUs, pa3I0KeHus, 3aMeIeHNs, OOMEHa)

1.7

XYUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYI0#, ¢ MpaBUiIaMu
paboTrel B Jafoparopud U TOpHeMaMu  oOpaiieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUY€HHE U OmucaHue (U3NYECKUX CBOWCTB 00pa3IloB
HEOPTraHWYECKHUX BEIIECTB, HaOI0IeHne (PU3NUeCcKuX (TUTaBJICHHE BOCKA, TasHUE
JIbAa, pacTUpaHHWE caxapa B CTYyNKe, KHIIEHHE W KOHJEHCAIMS BOJIbI) H
XUMUYECKHX  (TOpEHWEe  CBEYH, MPOKAIMBAHWE  MEIHOH  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCIOTOW) sBIEHUM, HaOMIOJeHHe U OIMHCaHue
MPU3HAKOB  TMPOTECKaHWsSI XUMHUYECKHX peaknuid  (pas3liokeHHWe  caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, pa3iokKeHHe THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3aMMOJEICTBHE JKejle3a C PAaCTBOPOM COJIM MeEAH
(IT), w3yueHume cHocoOOB pasneieHusi cMecel (C TOMOIIbID MAarHuTa,
bunpTpOBaHWE, BBINIAPUBAHWE, MUCTWUIAIMUSA, Xpomarorpadus), MNPOBEACHUE
OUMCTKU MOBAPEHHOUW CoJiM, HAOMIOIEHNEe U OMHMCAHUE PEe3yIbTaTOB MPOBEICHUS
OTbITa, WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAcChl, CO3JaHHE MOJIeieh
MOJIEKY (IIIapOCTEPIKHEBHIX )

Baxueiiiine NpEACTABUTCIIN HCOPTraHUYCCKUX BCIICCTB




2.1

Boznyx - cmech ra3zoB. CoctaB Bo3nyxa. Kuciaopon - sneMeHT M MpocToe
BelecTBo. HaxokieHwe Kuciaopojga B TIpupoje, (HU3MYEeCKHe W XHUMHUYECKUE
cBorictBa (peakmuu ropeHus). Oxcupwl. [Ipumenenne kucimopoma. CrocoObl
NOJYy4YeHUsI KHUCIIOpoJa B J1a0OpaTopuud M NPOMBIIIIEHHOCTH. KpyroBopoT
kucaopoja B mpupojie. O30H - aJIoTporiHas MoaupUKaIus KUCIOpoaa

2.2

TennoBoii 3¢ ekt XuMUIEeCcKoi peakiuy, TEPMOXUMHUECKUE YPaBHEHUS, 9K30- U
SHIOTEPMHUUYECKHE peakUMU. TOILUIMBO: yrojlb M METaH. 3arpsA3HEHHE BO3AYXa,
yCcUJIeHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopoa - snemeHT M npocroe BemecTBo. HaxoxaeHue BoaopoAa B IPUPOJE,
bu3MYeCKue W XUMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI IOJYYCHHUSI.
Kucnore! u conu

2.4

MomnsipHblil 00beM ra30B. PacueTsl Mo XUMUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoicTBa BoJbl. Boma kak pactBoputesnb. PactBopsl. Hackienusie
Y HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBast A0
BEIIECTBA B pacTBOpe. XHUMHYECKHE CBOHCTBa BOAbl. OcHoBanus. Poib
pacTBOpPOB B NPHUPOJE M B KU3HU ueioBeka. KpyroBopor Bonabl B NpUpOJE.
3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa M OYUCTKA MPUPOTHBIX BOJT

2.6

Knaccudukanus nHeopranwveckux coeauHennid. Oxcuabl. Kiaccudukarus
OKCHJIOB:  cosieoOpasytomire (OCHOBHBIE, KHCIOTHBbIC, aM{(OTepHble) U
HeconeoOpasyomue. Homenknarypa oxcuaoB. dusnueckue M XUMHUYECKHE
cBoMcTBa OKcHUI0B. [lomyuenue okcuaoB

2.7

OcHoBanus. Kiaccudukanuss OCHOBaHMH: IIEJTOYM UM HEPAaCTBOPHMBIE
ocHoBaHus. HoMeHKkilatypa ocHOBaHMI. PU3NUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucnor. Pusndeckue u
XAMHUYECKHE CBOWCTBA KHCIOT. Psan aktuBHoctu MetayuioB H.H. Bbekerosa.
[Tonyyenue kucinot

2.9

Comu. Homenknarypa coseil. @usznueckne W XUMHYECKHE CBOWCTBAa COJIEH.
ITommy4yenue conen

2.10

I'eneTnueckas cBA3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COeIUHEHUI

2.11

XVWMUYECKUH  DKCIIEPUMEHT:  KAueCTBEHHOE  OINPEACIEHUE  COACP KAHMS
KHCJIOpO/a B BO3JyXe, NOIy4YeHUE, COOMpaHUE, PACHO3HABAHHME WM HU3YyUYCHHE
CBOWCTB KHCJIOpOJa, HAOJIIOJEHUE B3aMMOJCHCTBHSA BELIECTB C KHUCIOPOAOM M
yCIIOBUSI BO3HUKHOBEHUS M TpEKpallleHus TopeHus (moxkapa), O3HaAKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OINHMCaHME UX CBOWCTB, TMOJNy4YeHUE, COOUpaHue,
pacrio3HaBaHME€ M M3y4€HHE CBOWMCTB BOJOpojAa (TOpeHHE), B3auMOJeiCTBHE
Bostoposia ¢ okcuaoMm menu (II) (Bo3MOXKHO MCHOIB30BaHUE BUAEOMATEPUATIOB),
HaOmrofieHne oOpas3lloB BEIIECTB KOJIMYECTBOM |  MOJb, HCCIIEOBaHHE
0COOEHHOCTE  pacTBOpPEHHsI BELIECTB C€  Pa3IMYHON  pPacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACICHHOW MAacCOBOM JOJEH pPacTBOPEHHOIO
BELIECTBA, B3aMMOJEHCTBHE BOJBI C MeTallaMU (HaTpUEM M KaJbIUEM)




(BO3MOYHO HCIIOJIb30BaHHE BUAECOMATEPUAIIOB), ONPECIIEHUE PACTBOPOB KUCIOT
U IIEJI0YEH C MOMOIIBIO HHAMKATOPOB, UCCIIEI0BaHNE 00pa3I[0B HEOPTAaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJO/IEHUE U3MEHEHUS OKPAaCKU MHAUKATOPOB B
pacTBOpax KHUCIOT U HIesIodel, u3ydeHue B3aumojencteus okcuaa menu (1) ¢
pPacTBOPOM CEpPHOM KHCIOTHI, KUCIOT C METaJJIaMH, peaklHil HelTpanuszaiuu,
[I0JIyUEHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHME OJHOIO METajula APYTruM
W3 pacTBOpa COJIM, PEUICHHE HPKCIEPUMEHTAIBHBIX 3a7ay 1o TeMe "BaxHenue
KJIACChl HEOPTaHUYECKUX COEAUHEHUN"

ITepuonnueckuii 3akoH u [lepuoauueckas cucrema XumMu4eckux snemeHTon [1.M.
MenneneeBa. CrtpoeHne aroMoB. XUMHYECKass CBsA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

[TepBble MOMBITKH KiIaccu(UKAIMKM XUMUYECKUX 37eMeHTOB. [loHsTHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEJIO0YHO3EMEJIbHbBIE METaslIbl, TaJIOreHbI,
WHEPTHBIE Ta3bl). ODJIEMEHTBhI, KOTOpble O0O0pa3yloT am{QoTepHbIE OKCHUABl U
TUAPOKCHIBI

3.2

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3j1eMeHTOB J[.M.
MenneneeBa. Kopotkonepuoanas u amuHHonepuoHas Gopmel [lepuoanueckoii
cucreMbl xuMmuyeckux sneMeHToB J[.M. Menneneesa. lleproasl u rpymnmsl.
@uU3nYeCKUl CMBICI TOPSAJKOBOTO HOMEpPA, HOMEPOB IE€pHOJa M T'PYIIBI
JJIEMEHTA

3.3

Crpoenue atomoB. CoctaB aTOMHbIX sifep. M3otombl. Dnekrponbl. CtpoeHue
JJIEKTPOHHBIX  000J0YeK aTOMOB MepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepnonnueckorr cucremsl [I.J11. MenneneeBa. XapakTepUCTHKAa XMMHYECKOTO
JJIEMEHTA 110 ero nonoxxeHuro B Ilepuoanyeckon cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH H3MEHEHHs paguyca aToOMOB XUMHYECKHX DJIEMEHTOB,
METAUIMYECKMX M HEMETAUIMYECKUX CBOMCTB IO TIpynnaM H MEepHOJaM.
3nauenue [lepmonnueckoro 3akoHa m Ilepuoanueckoil cHUCTEMbl XMMHYECKHX
AJIEMEHTOB Ul pa3BUTHS Hayku W npaktuku. J[.MI. MeHneneeB - ydeHbId U
rpaXKAaHUH

3.5

XuMuueckas CBA3b. KoBanenThnas (HOHHpHaH 151 HCHOJ'IHpHaH) CBA3b.
3H€KTpOOTpI/IHaT€HI>HOCTI) XHMHYECKHX 3JIeMEHTOB. loHHAas CBSI3h

3.6

Crenenb okuciaecHUsA. OKHCIMTEILHO-BOCCTAHOBUTEIBHEIC pe€aKkuuu. Hpoueccm
OKHUCJICHHUS U BOCCTaHOBIICHUS. OKHUCIUTEIN 1 BOCCTAHOBUTEIHN

3.7

XUMHUECKUN OSKCIEPUMEHT: U3ydeHHe oOOpas3loB BEIIECTB METAUIOB MU
HEMETAJUIOB, B3aMMOJICUCTBHE THAPOKCHAA IMHKA C pacTBOpaMU KHCIOT U
LIEJI0YEH, IIPOBENCHUE OIBITOB, WIIIIOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKuil (ropeHue, peakliuu pa3ioKeHUs, COETUHEHUS)

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0OpasoBarenbHON TTporpamMmsl (9 Kiacc)

Kon

HpOBCp}ICMBIe MNPEAMCETHBIC PE3YJIbTAThl OCBOCHUA OCHOBHOH




MIPOBEPSEMOTO
pe3yJibraTta

00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I11eT0 00pa3oBaHus

1

ITo Teme: "BemectBo u xumuyeckas peakius"

11

pacKkpbIBaTh  CMBICI ~ OCHOBHBIX XMUMHUYECKUX TOHSTUH:  pacTBOD,
ANEKTPOJUTBI,  HEJJICKTPOJUTHI,  DJIEKTPOJIUTHYECKAs  JUCCOLUALIMA,
peakuy HMOHHOTO OOMEHa, KaTaju3aTop, XHMHYECKOE paBHOBECHE,
oOpaTtuMble U HeoOpaTHUMBIE PEAKITUH, OKHCIUTEIEHO-BOCCTAHOBUTEIILHEIC
peaKkru, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHUE U BOCCTAHOBJICHHUE,
ajoTponusi, aM(pOTEpHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAS,
MEeTaJUIMuecKas), KpPUCTAUIMYECKass  pelIeTKa, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKkuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHI |
IMPUMCHATD 9THU IOHATHA IIPU OIIMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJIATh YPABHEHUS 3JEKTPOJUTHYECKONW JIUCCOLMALIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJHBIE U COKPAICHHBIE YPABHEHHS PEAKIIMI HOHHOTO
oOMeHa

14

pPacKpbIBaTh  CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIuil
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuuil

1.5

MMPOBOAUTDL paCYCThI 10 YPABHCHHUIO XUMHYECKOM pCaknuuu

[To Temam: "Hemerasuiel M wux coeauHeHus" u "Mertawiel U HUX
coenuueHus"

2.1

XapakTepu30BaTh (OMUCHIBATH) OOIMMEe U CHeUupUYECKUe XUMHYECKUE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPXKAasl OIMNHUCAHHE
npuMepaMu MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPAaBHCHUS peaKI_II/IP’I, IMOATBCPIKKAAOIINX CYHICCTBOBAHUC
TCHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXXHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUA B Pa3IMYHBIX
YCIIOBHSIX

2.4

CIENOBaTh  MpaBWJaM  MOJIb30BAHUS  XMMHYECKOW  MOCYIOH U
nabopaTopHbIM 000pyJOBaHHMEM, a TakKe TMpaBuUiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSIMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO TIONYYCHHI0 M COOMPAHUIO
ra3z000pa3HbIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

2.5

MMPOBOANTH p€aKkuuu, MOATBCPKAAOIIUC Ka4eCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATh OINBITHBIM IyTEM XJOpPUI-, OpoMuU-,
uonua-, kapOonat-, ¢ocdar-, cunmkar-, cyiabdar-, THIPOKCH]I-UOHBI,
KaTHOHBl aMMOHUS, HOHBl H3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIUE B
BOOHBIX paCTBOpax HCOPTraHNMYCCKUX BCUICCTB




ITo Teme: "Xumus u okpy»xkaronias cpeaa'

3.1

packpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnoHsatui: IIJIK Bemecrsa;
KOPpO3Us METAIITIOB

3.2

IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTENBHOMN 1EATEIbHOCTH - AHAIN3 U
CHHTE3, CpaBHEHHE, O0000IIeHHE, CHUCTEMAaTHU3alUI0,  BBIABICHUE
IPUYMHHO-CJIEICTBEHHBIX CBA3€H - Ui M3Y4EHHUs CBOMICTB BELIECTB U
XUMHYECKMX PpEaKLMH; €CTECTBEHHO-HAY4YHbIE METOAbl II03HAHUS -
HaOJr0IeHNe, M3MEpEeHHe, MOJIEIIMPOBAaHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIN )

[TpoBepsiembie AreMeHTHI coaepxkanust (9 kiacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

BemectBo n xumunueckas peakuus. [lopropenue
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Ilepnonnueckuil 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3j1eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B WM3MEHEHMM CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TpeX MEPUOJOB, Kajus, KaJIbLHASI MU HX
COCIMHEHUI B COOTBETCTBHM C IIOJIO)KEHMEM 3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHUEM HUX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XMMHUYECKOH CBA3M. THUIBI KpPUCTAIIIMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKH U
BUJa xumudeckoi cs3u. Knaccudukanuss ¥ HOMEHKIATypa HEOpraHMYEeCKHX
BEIIECTB (MEXJIyHapoAHas M TpUBHAJbHAsA). XMMHUYECKUE CBOICTBAa BEILECTB,
OTHOCSIIMXCA K  pa3IM4yHbIM  KjJaccaM  HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHUUECKUX BEILECTB

1.3

Knaccugukarus XuMHUYECKUX PEaKIid M0 pa3IMIHBIM MPU3HAKAM (IT0 YUCIy U
COCTaBYy Y4YacTBYIOIIMX B peakLUUU BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTENeHEeW OKHUCICHUS XUMHUECKUX 3JIEMEHTOB, 110 00paTUMOCTH, MO
Y4aCTHUIO KaTaauzaTopa). JK30- u SHJOTEPMUUECKHUE peakiuu,
TepMOXUMHUYECKUE YpaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKON peakLuu
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[TonsiTue 06 0oOpaTHMBIX M HEOOpPATUMBIX XMMHUYECKHX peakuusax. [Tonstue o
TOMOTE€HHBIX M T€TEPOreHHbIX peakuusx. [IoHsITHE 0 XMMHUYECKOM paBHOBECHHM.
@akTophl, BIUAIOIIME HA CKOPOCTb XHMHUYECKOM peakuuu U IMOJIOKEHHE
XUMHYECKOTO PABHOBECHUS

1.5

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM  PEAKIIHH. CocraBiieHne YpaBHEHUI
OKUCITUTENbHO-BOCCTAHOBUTENBHBIX ~PEaKlUUid C HCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OanaHca

1.6

Teopust MEKTPOTUTUYECKON TUCCOUMAIUU. ODJIEKTPOJIUTHI M HEIIEKTPOJIHUTHI.
Karuvonbl, annonsl. MexaHu3M IMCCOIMALIMK BEIIECTB C Pa3IMYHBIMU BUIAMU




xumuueckoi cBsizu. Crenenp nuccouuanuu. CuiibHbIE U ci1a0ble AJIEKTPOJIUTHL.
Peaknun noHHOrOo OOMEHa. YCIOBHS MPOTEKAHHS PEaKIUid MOHHOTO OOMEHa,
MIOJIHBIE W COKpAILlEHHbIE HOHHBIE ypaBHEHHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMH U COJEH B CBETE NPEIACTaBICHUM OO0 3JIEKTPOJIUTUYECKON
nucconuanuu. KauecTBeHHbIEe peakiui Ha HOHBL. [loHsATHE O ruaponu3e coneit

1.7

XUMHUYeCKHi OKCIICPUMCHT: O3HAKOMJICHUC C MOJICIAMHU KPHUCTATINIMICCKUX
pEIIETOK HEOPraHWYECKUX BEIIECTB - METaUIOB U HeMeTauioB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJOpUAA HATpHUs); MCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTHM XHMHYECKOM peaklUuu OT BO3JICHCTBUS PA3IUYHBIX (HaKTOPOB;
UCCJIEIOBAaHUE  AJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  IMpoliecca
JUCCOIMAIMM  KUCJOT, IIejJoued ¢ cosied  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUAIOB); MPOBEJCHHE OIbITOB, HWUIIOCTPUPYIOIIUX  PU3HAKU
NPOTEKaHUs PEaKIMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BBIICICHHE rasa,
o0pa3oBaHHE BOJIbI); OMNBITOB, WLIIOCTPUPYIOIIUX MHPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAaKLUUN (FOpEHHE, peakluu pa3ioXKEHHs, COCAUHEHMS);
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KaYECTBEHHBIX PEaKIIHii
Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeransl 1 uX COeIUHEHUS

2.1

OO0mass xapaktepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHbIe CTeTeHU okucieHusi. CTpoeHue u GU3NIECKue CBOWCTBA MPOCTHIX
BELIECTB - TaJoOreHoB. XHMHUYECKHE CBOWCTBA Ha IMpUMEpe XJjopa
(B3auMoJielicTBUE € MeTajllaMu, HeMeTajUlaMM, ILIeno4aMu). XJIOPOBOJOPOL.
ConsiHasg KHMCIIOTa, XUMUYECKHE CBOWCTBA, MOJNy4eHUE, npuMeHeHue. JleiictBue
XJIOpa M XJIOPOBOJOPOJIa HAa OpPraHM3M 4eJIOBEKa. BakHeulune XJI0opuibl U HX
HaxO0XJEHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEeHU okucieHus. CTpoeHrne u (U3NUECKHe CBOMCTBA
MPOCTBIX BEUIECTB - KHUCIOpPOJa U Cepbl. AJIOTPOMHbIE MOIU(DUKAINH
KHCIIOpPOJIa U Cepbl. XHUMHUUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTpOEHHUE,
dusznueckue W XUMHYeCKHe cBolcTBa. OKCHIBI Cepbl Kak MpPeCTaBUTEIN
KHCJIOTHBIX OKCHUIOB. CCpHafl KHCJIOTAa, (1)I/I3I/I‘~IGCKI/I€ U XUMHUYECKHE CBOHCTBA
(oOmue Kak TpeACcTaBUTENS Kiacca KHCIOT U crnenuduueckue). XUMUYECKUE
peakuuu, JeKalue B OCHOBE IPOMBIIUIEHHOTO croco0a IMOJIyYeHUs CEpHOM
kucnotel. [Ipumenenmne. Conu CepHOMl KHUCIOTHI, KauyeCTBEHHAs peaklus Ha
cynbdat-uoH. HaxoxxneHue cepbl U €€ COCIWHEHUUM B MPHUpPOAC. XHUMHUUYECKOE
3arpsi3HEHUE OKPYXAIoIIel Cpeabl COCTUHEHHUSIMH Cepbl (KUCIOTHBIE IOMKIM,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €T0 TIPEI0TBPAICHUS

2.3

OO6mass xapakTepucTtuka 3JeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHUS. A30T, paCpOCTPAHEHUE B MIPUPOJE,
¢duznueckue u xumudeckue cpoiictea. KpyroBopor azora B npupoje. AMMHaK,
ero (u3MuecKue M XMMHUYECKHE CBOWCTBA, MoJyuyeHHe U npumeHenue. Conu
aMMOHUSI, UX (pU3MUecKHe U XUMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peaknus Ha MOHBl aMMOHMs. A30THas KUCIOTa, €e IMoJlyuyeHue, pu3ndeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPEICTaBUTEN Kiacca KHUCIOT |
cneunduyeckue). lMcmonp3oBaHMe HUTPATOB U COJEH aMMOHHS B KayecTBe




MUHEPATBHBIX yI0OpeHUH. XUMHYECKOe 3arps3HECHUE OKpPYKAMOIIeH Cpeabl
COCIMHEHUSIMU a30Ta (KHCIOTHBIC JOXKIH, 3arps3HEHHE BO31yXa, IMOYBHI W
BOJIOEMOB)

2.4

®ocdop, amrorponHsie Moaudukammuu docdopa, GUMUECKUE U XUMUYECKHE
corictBa. Oxcun dochopa (V) u dochopHas kuciora, QGuanyeckue u
XUMHUYECKHE CBOHCTBa, monydeHue. lcmomb3oBanue ¢(ochaToB B KadecTBE
MUHEPAIBHBIX YI00pEHHIA

2.5

O6mas xapakrepuctuka 3jeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEMEHU  OKHUCICHMS.  YTIEpOJ,  aUIOTPOIHbIC
Moau(pUKaMK, pacIpocTpaHeHWe B Mpupoe, (U3MUECKHe U XHUMHUYECKHe
cBoiictBa. Ancop6iusi. Kpyrosopor yriiepona B mpupoje. OKCuasl yriepoja, ux
dbusznyeckue W XUMHYECKHE CBOMCTBA, JCWCTBHE Ha >KUBbIE OPraHU3MBL,
MOJIy4YeHUE M MPUMEHEHHE. DKOJIOTHYECKHUE MPOOIEMbl, CBSA3aHHBIE C OKCHUIIOM
yraepoaa (IV); rumore3a rino0anbHOrO MOTEIUICHHS] KIMMaTa; MMapHUKOBBIMA
a¢dekT. YroapHas KHCIOTa U €€ COJIH, UX (PU3MUSCKUE U XUMUIECKHIE CBOWMCTBA,
noisyuyeHue W npuMmeHeHue. KauecTBeHHas peakinusi Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUITUHE, TPOMBIIIICHHOCTH U CEIIbCKOM
X0341iCTBE

2.6

[TepBoHavasbHBIE TOHATHS OO0 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHCHHSIX
yriaepojna (MeTaH, 93TaH, JSTWJCH, alleTWIEH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
KkuciioTa). X coctaB M XMMHYEeCKOe cTpoeHue. lloHsTHE O OHOJIOrHYecKH
Ba)KHBIX BEIIECTBAX: JKUpaAX, OCJKaX, yIIeBOAAX - U UX POJIM B )KM3HU UYEJIOBEKA.
MarepuanbHOE €TUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHCHUM

2.7

Kpemuuii, ero ¢usnueckue 1 XUMUYECKUE CBOICTBA, MOTyYeHHE U TPUMEHEHHE.
Coenunenus kpeMHus B npupoje. OOiue npeacTaBieHus 00 OKCHUIe KPeMHUS
(IV) u xpemHueBoit kucnote. CUIMKATHI, UX UCIOIB30BaHUE B OBITY, MEIUIIUHE,
MIPOMBINIJICHHOCTH. BakHEeHIne CTpOUTEIbHBIE MaTepUaNbl: KepaMUKa, CTEKJIO,
[eMEeHT, OeToH, kene300eToH. [Ipobrmembl Oe30MacHOrO  WCMOJB30BaHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HU

2.8

XVUMUYECKUN S3KCIEPUMEHT: H3ydeHHE O0Opa3ll0oB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCIIOTBI; MPOBEACHHUE KAueCTBEHHBIX PEaKIMi Ha XJIOPU[I-
MOHBl M HaOJMIOJEHHE TPU3HAKOB WX TPOTEKAHUS; OMNbITHl, OTPAXKAIOIINE
¢du3nueckue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHHH (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pa3lamMH XJIOPHI0B
(raJloTeHUI0B); O3HAKOMJIEHHME C o00paslamMu cepbl U €€ COeIMHEHHSIMHU
(BO3MOXHO  HCIIOJB30BaHME BHUJACOMATEpHAIOB); HAOMIOJEHHE TMpoIecca
oOyrIMBaHUs caxapa MoJ JACUCTBUEM KOHIEHTPHUPOBAHHOM CEpPHOM KHUCIOTHI,
U3Yy4YEeHHE XHMHUYECKUX CBOMCTB pa30aBIEHHON CEpHON KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOM peakiuu Ha CyiabpaT-uoH | HaAOIIOAEHUWE TMpHU3HAKa ee
MIPOTEKaHHUs; 03HaKOMJIEHHE ¢ (PU3MYEeCKHMMH CBOWCTBaMHU a3zoTa, gochopa u ux
COeMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEpUANOB), 0Opa3LamMu
a30THBIX U (OCPOPHBIX yIOOPEHMI; MOTydeHUEe, COOMpaHue, paclio3HaBaHUE U
U3yuyeHHe CBOWCTB aMMHaKa; IPOBEJCHHE KAUYeCTBEHHBIX peakluil Ha HOH
amMmmMoHMsT U (QochaT-MOH W U3yYEHHE TPU3HAKOB HUX  IPOTEKAHUS,
B3aMMO/IEIICTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MEAbIO (BO3MOKHO




UCIIOJIb30BaHUE BHUJICOMATEPHUATIOB); HW3YyYEHHE MOJCICH KPHCTALTHYECKUX
pelieTok anmasa, rpadguTa, QyuiepeHa; 03HaKOMIICHHE C MPOIIECCOM aaCcopOIuu
pPacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIJIEM U YCTPOHCTBOM IMPOTHBOIa3a;
NoJy4YeHUe, COOMpaHue, paclio3HaBaHUE U M3YYCHHUE CBOMCTB YIJICKUCIIOTO Ta3a;
NPOBE/ICHUE KaYeCTBEHHBIX PEaKIuii Ha KapOOHAT- ¥ CHIIMKAT-HOHBI U U3YyYCHUE
NPU3HAKOB HMX MPOTCKaHWs, O3HAKOMJICHHE C TMPOJAYKIMEH CHUIMKATHOM
NPOMBIIIJICHHOCTH; PEIICHNE SKCIIEPUMEHTAILHBIX 33a/a4 10 Teme "BaxHeiimme
HEMETaJUIbl U UX COeuHEHus"

MeTauisl ¥ BX COCIUHECHUA

3.1

OOmast XapakTepucTUKa XMMUYECKUX 3JIEMEHTOB - METa/NIOB HA OCHOBAaHUM HUX
nosnoxenus B Ilepuonnueckoi cucreme XMMHYecKuX aiemeHToB  JIM.
MenneneeBa u ctpoeHust atoMoB. CTpoeHre MeTaiIoB. MeTammueckas CBsA3b U
METAJIMYECKasi ~ KPUCTAUIMYECKass  pelieTKa.  DJIEKTPOXUMHUYECKUH  psl
HaNPsDKEHUN METAIUIOB

3.2

Ouznyeckue U XUMUYECKHe CBOWMCTBA MeTaioB. OOIIMe CrocoObl MONydYeHUs
MeTauioB. [loHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Koppo3uu. CriaBsl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounsle Merauibl: mnonoxeHue B Ilepuonmyeckoil cucTeMe XHMHUYECKHX
anementoB J[.Ml. MenzeneeBa; CTpoeHHE UX aTOMOB; HAXOXJEHUE B NPHPOJE.
®uznyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUAbI U
THJIPOKCUIBl HaTpusd M Kanus. IIpuMeHeHMe IIEeNOYHBIX METaIOB U HX
COCIMHEHUN

3.4

[llenoyno3eMenbpbHbIE  METaUIbl MAarHMii W KajJblIMA:  IOJIOKEHUE B
Ilepuoauueckoit cucreme xumuueckux anemeHtoB .M. Menzaeneesa; ctpoenue
MX aTOMOB; HaxoxAeHue B mpupoae. Du3nuecKne W XUMHUYECKHME CBOWCTBA
MarHuss W Kanbliug. BakHelmme coeluHEHUs Kalblus (OKCHI, THAPOKCHII,
conn). XKecTKoCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuit: nonoxeHnue B lleproguyeckoit cucTeMe XUMHUYECKHUX DJIEMEHTOB
JA.N. MeHnneneeBa; CTpOEHHE aTOMa; HaxOXJAEHUE B mpupone. Pusndeckue u
XUMUYECKHE CBOWCTBa amOMUHUA. AMQOTEepHBIE CBOICTBA OKCHAAa U
TUIPOKCHUIA AITFOMUHUSA

3.6

Kenezo: nonoxenue B Ileprnonnueckoil cucreme XuMU4yeckux sneMeHToB J[.H.
MengeneeBa; CTpOEHHME aToOMa; HaxOXAeHUEe B npupoae. Du3nMyecKue u
XUMHUYECKHE CBOMCTBa keneza. OKcuapl, THAPOKCUABI M coiu >kene3a (II) u
xenesa (II), ux cocras, cBolicTBa U MOTyYEHUE

3.7

XUMHUYECKUH HKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMi METalIOB U CILIABOB,
uX (U3MYECKUMHU CBOWCTBAMH; H3yU€HHUE pPE3yIbTaTOB KOPPO3UU METAIIOB
(BO3MOXHO HCIIOJIB30BAHUE BHJICOMATEPHAIOB), OCOOEHHOCTEH B3aMMOICHCTBHS
OKCHJA Kalublusi ¥ HATpus C BOJOM (BO3MOXKHO  HCIIOJNH30BaHHE
BUICOMATEPHAJIOB); MCCIIEOBAHNE CBOMCTB JKECTKOHM BOJBI; MpOIlecca TOPEHHS
JKene3a B KHCIOopoae (BO3MOXHO HCIIOIh30BaHUE BUACOMATEPUAIIOB); MPU3HAKOB
MMPOTCKAHUA KAaYCCTBCHHBIX peaKHI/II\/'I Ha HWOHBI (MaFHI/ISI, KaJib1us, aJJ-OMHUHUA,




nuHka, skeneza (II) m xenesa (III), memm (II); HaOmromeHwe M omucaHue
MPOILIECCOB OKpalllMBaHUsl IUIAMEHM HWOHAMHU HATpUs, KaIus W KaJlbIus
(BO3MOXXHO HCIIOJB30BAHUE BHUICOMATEPUATIOB); HCCICAOBaHHE aM(pOTEPHBIX
CBOMCTB  THAPOKCHJIAa  AIIOMUHMS M  TUAPOKCHAA  LHUHKA;  pEIICHUE
SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe "BakHel e MeTaibl U UX COeqUHEeHUS "

4 XHUMHA ¥ OKpYXKarolas cpena

4.1 Hosble matepuansl u TexHosioruu. BemecrBa u Marepuansl B IIOBCEIHEBHOM
JKU3HU 4YelloBeKa. XUMHS U 310pOoBbe. be3onacHoe HCIIOJIb30BAHUE BEUIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBasg moMoIp Hpu XUMHUYECKUX OXKOTaX M
OTpaBJICHUAX

4.2 OCHOBBI 3KOJIOTUYECKOW I'PAMOTHOCTH. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH
cpenst ITJAK. Pons XxuMuu B pemieHUM 3KoJormyeckux mpobsem. Ilpupoanbie
UCTOYHUKU YTJIEBOJOPOAOB (Yroyib, NPUPOAHBIA ra3, HedTh), MPOAYKTHl HUX
nepepadOoTKH, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3 XUMHUYECKUN HKCIIEPUMEHT: U3ydyeHHe 00pasIoB MaTepuanoB (CTEKJIO, CILIABHI
METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)

Jlis mpoBelieHHsT OCHOBHOI'O TOCYAApCTBEHHOrO 3K3aMeHa mo xumuu (maizee - OI'D mo
XMMHHW) HCIONB3YeTCs TepedeHb (KOoTu(pHUKAaTOp) MpOBEpSIeMbIX TpeOOBaHUI K pe3ylbTaTaMm
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHUs U 3JIEMEHTOB
coJlepKaHus

[Iposepsiembie Ha OI'D o xumMuu TpeOOBaHUS
K pe3yJibTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMmbl
OCHOBHOTO 00ITIeT0 00pa30BaHUs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOr0 YPOBHS
IIPOBEPSEMOTO | OCBOEHMS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOoBaHus oOpaszoBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:
11 O T[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, TOHUMaHHE OOBEKTUBHOM

3HAaYMMOCTH OCHOB XHMMYECKOH HAyKM Kak 0O0JacTH COBPEMEHHOIrO
€CTECTBO3HAHUS, KOMIIOHEHTa O0Omeld KyJabTyphl M IPaKTH4YECKOU
NeSITeIbHOCTH  YEJNIOBEKAa B  YCIOBUSIX COBPEMEHHOIO  OOIIEeCTBa;
ITOHUMAaHNE MECTa XMMUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2 O HAaYyY4YHbIX MCTOHAX IIO3HAHHWA, B TOM YHCJIC ISKCICPUMCHTAJIIBHBIX U
TECOPCTUUCCKHUX MECTOAAaX UCCICAOBAHNA BCUICCTB U N3YUYCHUA XUMHUICCKUX
pCaKHHﬁ; YMCHHUEC HCIIOJIb30BATH MOACIHU JJIA 00BsICHEHHS CTPOCHUA
aTOMOB 1 MOJICKYII

1.3 0 cepax mpodeccuoHaTBLHON NEATETHHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTMSIMH, OCHOBAaHHBIMA Ha  JOCTHKECHHIX
XUMHUYECKON HayKH, YTO MO3BOJUT 0OYUYaIOIUMCSl pacCMaTpuBaTh XUMUIO
Kak cdepy cBoeil Oyaymieil mpodecCHOHANBHON AEITeTbHOCTA U CIENaTh




OCO3HAHHBIN BHIOOP XMMHUH KaK MPOMUILHOTO IPeIMeTa IpU Mepexo/ie Ha
YPOBEHB CPETHETO 00IIero 00pazoBaHus

BJ'Ia,I[eHI/IC CHCTEMOM XMMUUYECKUX 3HAHUH H YMCHHUE IMPUMCHATE CUCTEMY
XUMHUYCCKHUX 3HaHI/H71, KOTOpasd BKJIKOYACT:

2.1

BaXHEHIINE XUMHYECKHE [OHATUSA: XUMHYECKMH D3JIEMEHT, aroM,
MOJIEKYJIa, BELIECTBO, IPOCTOE M CIIO)KHOE BELIECTBO, OJHOPOAHAA M
HEOJHOPOJHASI CMECh, OTHOCUTEJIbHBIE ATOMHAsE U MOJIEKYJISIPHAsE MaccChl,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH 00beM, OKCHUJ,
KHCJIOTA, OCHOBAHHUE, COJIb (CpedHss), XMMHUYECKas peakuus, peakluu
COCIMHEHUS, pEaKLUU Ppa3JIOKECHUs, PEAKIUHM 3aMCEIEHUs, peaklun
oOMeHa, TerI0Boi 3((eKT peakiuu, IK30- U SHJOTEPMUUECKUE PEaKIUH,
pacTBOp, MaccoBas JOJIsI XMMHYECKOIO 2JIEMEHTa B COCIMHEHUH, MaccoBas
JI0JI1 U TPOLIEHTHAs KOHLIEHTpallMs BEIIECTBAa B PACTBOpE, AJIpO aroma,
JJIEKTPOHHBIA  CJIOM aroma, aroMHas OpOUTaldb, paaAUyC aroma,
BaJICHTHOCTb, CTENEHb OKUCJICHUS, XUMHUYECKast CBSI3b,
3JIEKTPOOTPHULIATENBHOCTD, MOJISIPHAS U HENOJSIpHAs KOBAJIEHTHAs CBS3b,
MOHHAsl CBA3b, MeETa/NIMYeCcKass CBS3b, KPUCTAJUIMYECKAs peLIeTKa
(aToMHasi, MIOHHAsA, METANINYECKasi, MOJIEKYJIIpHAsl), MOH, KATUOH, aHUOH,
ANEKTPOJIUT U HEIJIEKTPOIIUT, NIEKTPOIUTHIECKAS AUCCOLMALNS, PEAKIINH
HOHHOro  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  pEaKLuH,
OKHCIIUTEIb W  BOCCTAHOBMUTEIb, OKUCICHHE M  BOCCTAHOBJICHHE,
JJIEKTPOJIM3, XHMHUYECKOE paBHOBecHE, OOpaTHMble M HeoOpaTHMbIe
peakIuyu, CKOpOCTh XMMHUYECKOM peakuuu, karanusarop, ITJAK, kopposus
METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHUHU: 3aKOH COXpaHEHUsi MaccChl,
nepuoanyeckui 3akoH JI.M. MeHneneeBa, 3aKOH NMOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

2.3

TCOpHUUn XHUMUHU: ATOMHO-MOJICKYJISIpHAsA Teopus:, TCOpHUA
3J'I€KTp0J'IHTH‘I€CKOI71 JUCCOIIHalI

Brnangenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

YMEHHE MPaBUIbHO HCIOJIb30BAaTh W3YUYEHHBIE BEIIECTBA U MaTepuasbl (B
TOM YHCJI€ MMHEpaJbHbIE YHOOpPEHHs, METaIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YIJI€BOIOPOAOB (YIJIsl, IPUPOIHOTO
raza, He(Tu) B OBITY, CEIbCKOM XO3SHCTBE, Ha IPOU3BOACTBE U
NOHMMAHHWE 3HAYEHHUS JKUPOB, OEJNKOB, YIJIEBOJAOB U1 OpraHu3Ma
4eJI0OBEKa; YMEHHME IPOTHO3MPOBATh BIMSHHME BELIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTraHN3M YEJIOBEKA U OKPYKAKOUIYI0 IPUPOIHYIO CpENy

3.2

YMEHHME MHTETPUpPOBaTh XMMHUYECKHWE 3HAHUS CO 3HAHMSIMH JPYTUX
y4eOHBIX IPEMETOB

3.3

HaJIMYMe ONbITa pabOThl C Pa3IUYHBIMH HCTOYHHUKAMH HMH(POPMALUHU MO
XUMUM  (HayyHas M  HAy4YHO-TIONMYJIIpHAs  JIUTEeparypa, CIOBapH,
CHPAaBOYHUKH, UHTEPHET-PECYPCHI)




3.4

yMEHUE OOBEKTUBHO OLIEHMBAaTh HH(POPMALUIO O BELIeCTBaX, UX
IIPEBPALLCHUAX U IPAKTUYECKOM IIPUMEHEHUH U YMEHHUE UCIO0JIb30BaTh €€
JUIs peleHns yueOHO-1103HaBaTEeNbHbIX 3a1a4

4 Brnagenne ocHOBaMHU TMOHSTHUIHOIO ammapaTa U CHMBOJIMYECKOTO SI3BbIKA
XUMHUH JUISI COCTaBIeHUSI (OPMYJ HEOPraHMYECKHX BEIIECTB, YpaBHEHUUN
XUMUYECKHUX peaklnii; ocHoBaMu xuMuueckord HomeHkIaTtypsl (IUPAC u
TPUBUAIILHOM)

5 YMmeHne O0OBACHATH CBSA3b IMOJIOKEHUsS odyeMeHTa B [lepumommyeckoit
CUCTEME C YHCIIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKHIX
JJIEeMEHTOB (COCTaB M 3apsAl sjapa, oOliee YHCIO 3IIEKTPOHOB),
pacmpenieieHueM DJIGKTPOHOB 10 DHEPreTHYECKUM YpPOBHSM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAJUs U KaIbLIU

6 [IpencraBienne O MEPUOJUYECKONM 3aBUCHMOCTH CBOMCTB XUMHYECKHX
2JIEMEHTOB (paguyc aToMa, OJJIEKTPOOTPHUIATEILHOCTE), MPOCTBIX U
CJIOHBIX BEIIECTB OT MOJOXKEHUs 31eMeHToB B [leproanueckoii cucreme
(B MaJIBIX TIEPHOAAX W TJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma

7 YMeHne KinaccupuIupoBaTh:

7.1 XUMUYECKHUE PJICMEHTBI

7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKIIH

8 YMeHue ornpenensrs:

8.1 BaJICHTHOCTH M CTETICHb OKUCIICHUS XUMHUYECKUX JICMEHTOB, 3apsii NOHA

8.2 BUJ] XHMHYECKOH CBS3M W THI KPUCTALINYCCKOW CTPYKTYpHl B
COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJAHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (GPU3HMUECKUe U XUMUUYECKHE CBOMCTRA:

9.1 MPOCTBIX BELIECTB (KHCIOPOJ, O30H, BOJOPOJ, IpaduT, anMas, KpeMHH,
a3oT, (ocdop, cepa, XJIop, HATPUH, KaJTUH, MarHUM, KaJabIUil, aTFOMUHUH,
Kee30)

9.2 CJIOXHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOjJa, aMMHAK,

XJIOPOBOAOPOI, CEPOBOJOPOJI, OKCUABI M TUApOKcUIasl MeTaiwioB I - 1A
rpynn, amomunus, menu (II), nunka, sxenesa (II u II), okcuaer yriaepona
(I u 1V), xpemuus (IV), azora u dochopa (III u V), ceper (IV u VI),
CEepHHUCTasi, CepHas, a3oTucTas, a3oTHas, ¢ochopHas, yroybHasd,
KpEMHUEBAsI KUCTIOTa U MX COJIH)




9.3

IIPOTrHO3HUPOBATHE U XapaKTEPHU30BaTh CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT
HX COCTaBa U CTPOCHHA, NPUMCHCHHUC BCIICCTB B 3aBUCHUMOCTU OT HX
CBOﬁCTB, BO3MOXXHOCTb IPOTCKAHHUA XHUMHYCCKUX npeBpameHI/Iﬁ B
Pa3JIMYHbIX YCIIOBUAX

10 YMeHHne coCTaBIsITh MOJIEKYJIIPHbIE U HOHHBIE YPABHEHUS PeaKkuii, B TOM
qHCIIe:
10.1 peakuii HOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOLIUX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TpyIN)
HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMHU
11 YMeH#e BBIUUCIATH (IPOBOIUTH PacUeThl):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEILECTBA U €T0 Maccy, 00beM Ira3oB
11.4 M0 YpaBHEHUSM XUMHUYECKHUX PEaKIUi U HaXOJUTh KOJIMYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKITUU
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMH METOJaMH HAy4YHOTO IO3HaHUS (HaOIIOJeHUE, U3MEpPEHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE) MPH W3YYCHHH BEIIECTB U XUMHUYECKHX
SBIICHUH; yMEHUE CPOPMYITHUPOBATH MPOOJIIEMY H TPEIJIOKUTH TYTH €€
peleHus
12.2 6e30macHoOi paboThl C XUMUYECKHMMH BEIIECTBAMH, XMMUYECKON MOCYI0M
1 J1abopaTOpHBIM 000py0BaHUEM
12.3 mpaBUJIaMy O€30MaCHOTO OOpAaIleHHUsI C BEIIeCTBAMH, UCTOIb3YEeMBbIMU B
MOBCEIHEBHON JKW3HU, TpPaBUJIAMH TIOBEICHUS B IEIAX COepeKeHus
3I0pOBbS W OKpYXKAlOlIel MPUPOAHON cpeabl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBHSI HA )KUBBIE OPTAHU3MBI OIIPEICIICHHBIX BEIIECTB,
CII0COO0B YMEHBIIICHUS U TIPEOTBPAIICHHS UX BPETHOTO BO3JICHCTBUS
13 Hannuve mnpakTUYeCKWX HABBIKOB IUTAHUPOBAHUS W OCYIIECTBIICHUS
CIIETYIOIINX XUMHUYECKUX IKCIIEPUMECHTOB:
13.1 U3Yy4YEeHHE U OMNucaHue (U3MUECKUX CBOMCTB BELIECTB; O3HAKOMIIEHHE C
GUBUYECKUMU M XUMHUYECKUMH SIBICHUSMU; OIBITHI, WIUTFOCTPUPYIOIIUE
MPU3HAKY IPOTEKAHUS XUMHUYECKUX PEaKIInii
13.2 M3y4deHHUe CIIOCOOO0B pa3eIICHHs CMeCei




13.3

IMMOJIYYCHHE KHUCIOpOoAa U M3YUYCHHE €I0 CBOﬁCTB; MMOJIY4YCHHUC BOAOpPOJa U
HU3YUCHHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YIJICKUCIIOTO ra3a U HU3Yy4YCHHUC Cro
CBOﬁCTB; IMOJIY4CHHNEC aMMHAaKa U N3Y4YCHUEC €TI0 CBOMCTB

134

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPEACIICHHOM  MAacCOBOM  JIOJIEH
PAcTBOPEHHOI'0 BEILECTBA

135

MpUMEHEHHUE WHANKATOPOB (JIakMyca, METHUJIopaHka u (heHoadTaacruHa)
JUISL OTIPEICJICHUS XapaKTepa CPebl B pACTBOPAX KUCIIOT U IIEI0Yei

13.6

UCCJIEJOBAHKE U OIMCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB; M3Y4YEHHE B3aUMOICWUCTBUS KHUCIOT C MeETaUlaMH, OKCHJaMHU
METAJIJIOB, PAaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMH, COJIIMU;
IOJy4eHHE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOI0 MeTajula
IpYyrUM M3 pacTBOpa COJM; HCCIEAOBaHHE aM(OTEpPHBIX CBOMCTB
THJIPOKCUIOB AJIFOMUHUS U IIUHKA

13.7

pelIeHUe SKCIEPUMEHTAIbHbIX 3a/ad 1o TeMaM: "OCHOBHBIE KJIACChI
HEOPTraHWYECKUX COCIUHEHMH"; "DIIEKTpOJIUTHUYECKas JAUCCOLMAINS";
"BaxHel e HeMeTalulbl U UX coenuHeHus"; "BaxkHelmme MeTajlIbl ¥ UX
coequHeHus"

13.8

XUMHYCCKHE SKCIIEPUMEHTHI, WILIIOCTPUPYIONIUE MPU3HAKKA TMPOTCKAHMSI
peakiuii HOHHOTOo 00MEHa; Ka4eCTBEHHBIC PEaKIIUU HA TIPUCYTCTBYIOIHE B
BOJIHBIX PAaCTBOPax MOHBI: XJIOPUA-, OPOMUI-, HOAMI-, CyIbdaT-, pocdar-,
KapOOHAT-, CHUJIMKAT-aHHOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHWSI,
MarHusi, Kajbllus, aJTIOMUHUA, keie3a (2+) u xkenesa (3+), meau (2+),
IIUHKA

14

YMmenne:

141

MMPpEACTaBJIATh PE3YyIbTAaThl OKCIICPUMCHTA B (l)OpMe BBIBOIOB,
JA0Ka3aTeibCTB, TP a(l)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKHC
3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3HW MCKAY PCAJIbHO Ha6J'II-O}IaeMI)IMI/I XUMHUYECCKUMU
ABJICHUAMHU W TIpoHeCCaMH, IPOUCXOOAINIUMMHU B MAKpO- U MHKPOMHUPE,
00BACHATH MMPUYNHBI MHOFOO6p33HSI BCIICCTB

HepequL QJIEMCHTOB COACPIKAHUS, TPOBEPACMBIX HA OCHOBHOM
ToCyaapCTBEHHOM 3K3aMECHEC 110 XUMHU

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

HCpBOHaan]LHLIC XUMHUYCCKUC ITOHATHA

11

Yucrteie BemecTBa 1 cMecu. CrocoObl pa3aeneHus: cMecei

1.2

ATOoMBI U MOJICKYJIBI. Xumudeckue dieMeHThl. CHMBOJIBI  XHMHYECKUX




JJICMCHTOB. HpOCTBIe " CJIOXKHBIC BEICCTBA.

1.3

Xumnueckas Gpopmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX 31eMeHTOB. CTerneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHTENbHAsA aTOMHAs Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIs1 XMMHYSCKOro 2JIEMECHTA B
COCOAMHCHNU

1.5

KonnyectBo BemectBa. Mosb. MomsipHass mMacca. MoONSpHBIE 00BEM Ta30B.
B3aumMocBsI3b KOMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusznueckue U XMMHYCCKHE SBICHUSA. XHUMHUUCCKas pCaknud u €€ IPU3HAKU.
3aKoH COXpPAaHCHUA MaCChl BEIICCTB. Xumudaeckue YpPpaBHCHUA

[Mepuonuueckuii 3akoH u [leproanyeckas cucTeMa XMMHYECKHX dieMeHToB J[.U.
MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3j1eMeHTOB J[.M.
Menneneesa. Ilepuonsl u rpynnsl. @u3ndeckuii CMbICI NOPSIKOBOTO HOMEDA,
HOMEPOB IIEpHOa U IPYIIIbI IIEMEHTA

2.2

Crpoenue atomoB. CoctaB aToMHbIX sifep. M3otombl. Onekrponsl. CTpoeHue
JJIEKTPOHHBIX  000J0YeK aTOMOB MepBbIX 20 XMMHYECKMX 3JIEMEHTOB
Ilepnonnueckoi cucrems! .M. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalius, Kaiuplugd (paadyca aToMOB, OAJIEKTPOOTPHUIATEIBHOCTH,
METAIITMYECKUX U HEMETAJUTMUECKUX CBOMCTB) U UX COEAMHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM DJIEMEHTOB B [leprondeckoil cucTeMe  CTPOSHHUEM UX aTOMOB

Crtpoenue BemecTna

3.1

Xumudeckasi CBsizb. KoBasieHTHast (ToyisipHas W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. HMounas CBSI3b.
Merannuueckas cBSI3b

3.2

Tumbl KpUCTAUIMUECKUX PEIIETOK (aTOMHas, WOHHAsA, METAJUTHYecKas),
3aBUCUMOCTb CBOWCTB BEILIECTBA OT TUINA KPUCTAILUIMYECKOM PELIETKH U BHAA
XAMHUYECKON CBA3U

Baxuelimme mnpencraBuTeId HEOPraHWYECKUWX BemecTB. Hemeraiibl u ux
coearHeHusI. MeTaibl 1 UX COeAMHEHUS

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COEJUHEHUH: OKCHIOB
(coneobpasyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBbIE) u
HecoseoOpa3yrolye; OCHOBaHUH (LIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUA);
KUCTIOT  (KUCIOpOJCONEepKallie U  OeCKUCIOPOJIHBbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJEH (CPEAHUX U KUCIBIX)

4.2

Ou3nyecKkue 1 XUMUIECKHE CBOWCTBA MTPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/A,
XJI0pa, KACI0pOo/a, cephl, a3ota, hochopa, yriepoaa, KpeMHHUS




4.3

dusznyeckne M XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHUA,
HaTpu:A, Kajiusd, Marovusa W KaJbOWsd, aJIIOMHUHHA, KCIIC3a. 3H€KTpOXHMH‘ICCKI/Iﬁ
paa HaHpH)KeHI/Iﬁ METAaIJIOB

4.4 Pu3nyeckue U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COCAVMHEHUN HEMETAJLIOB!
XJIOPOBOAOPO/Ia, CEPOBOOPO]IA, AMMHAKA

4.5 ®dusnyeckue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemeTawioB: cepel (IV, VI),
asora (II, IV, V), docthopa (III, V), yrnepona (1L, IV), kpemuus (IV). [lomyuenue
OKCHJIOB HEMETAIIJIOB

4.6 XUMHYECKUE CBOMCTBA OKCUAOB: MeTalioB IA - IIIA rpynm, nuuaka, menu (I1) n
xenesa (I, II). [TonyyeHue oKCUI0B METAILIIOB

4.7 XUMHUYECKUE CBOMCTBA OCHOBAHWUU M aM(POTEPHBIX THUIPOKCUAOB (HA MpUMEpe
THAPOKCUAOB QIIOMHHHS, JKele3a, [HHKa). llodydeHwe OCHOBaHUU W
aM(OTEPHBIX TUAPOKCH]IOB

4.8 OO01mye XUMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOAHOMN, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOl, a30THOU, (ochopHOH, KpeMHHUEBOH, yroiabHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM W Aa30THOM KHUCIOT.
[Tomryuenue KucCiIoOT

4.9 OO6mure xuMHYeCKre CBOMCTBa cpeHux coneil. [lomyuenue coneit

410 |Ilomyuyenuwe, coOupaHue, paclo3HABaHHE BOJIOPOAA, KHUCIOPOJa, aMMHUAKa,
YIIIEKUCIIOro Ta3a B JabopaTopuu

411 |IlomyyeHue amMMHaKa, CEpHOW M a30THOM KUCJIOT B MpoMblluieHHOCTH. OOmiue
CIOCOOBI MOTYUYECHUSI METAJIJIOB

412 |T'eHeTnyeckast CBs3b MEXKIy KJIACCAMU HEOPTAaHWMYECKMX COCAMHEHHH

5 XHWMHYECKUE PEaKUU

5.1 Knaccudukanus XuMU4eCKUX peakuil 0 pa3INYHbIM IpU3HAKAM: MO YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKLIMU BEIIECTB, MO TemiaoBoMy 3(ddekry, 1o
M3MEHEHHUIO CTENIEHEeHN OKUCIEHUS] XUMUYECKUX AIEMEHTOB

5.2 TemoBoit 3pPexT XuMuyecko peakuuu, TepMOXUMUYECKUE ypaBHEHUS. DK30-
Y DHJIOTEPMUYECKUE peakluu. TepMOXUMUYECKUE YPABHEHHUS

5.3 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCINUTENN U BOCCTAHOBUTEIH.
[Tpouecchl OKUCIEHUS U BOCCTAHOBJICHHUSI. DNEKTPOHHBINA OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON PEAKIINH

5.4 Teopus 3MeKTPOIUTHUECKON Anucconranuy. KaTHoHbI, aHNOHBI. DJIEKTPOJIUTH U
HeRIeKTpoNuThl. CUIIbHBIE U clla0ble 3J1eKTPoJauThl. CTeneHb AUCCOIHau

5.5 Peakuuu noHHOTO OOMEHa. YCIIOBHS MPOTEKaHMs pPEaKLUUi HOHHOrO oOMeHa,

IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUS peaKHI/Iﬁ




XUMHUS U OKpY>Karollas cpenia

6.1

BemectBa u Marepuassl B IIOBCEIHEBHOM JKM3HU 4ellOBEeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XMUMMYECKMX peakuuil B Jjaboparopuu U OBITY.
HepBa;I ImoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE  3arpsi3HEHUE  OKpYXKawIIe cpeabl  (KUCIOTHBIE — JIOXKH,
3arpsi3HEHUE IOYBBI, BO3AYyXa W BOJOEMOB), CIOCOOBI €ro MpeAoTBpallleHus
[Ipenenbnas nmomyctumasi kouueHntpauus BemiectB (I1JIK). Ponp xumum B
pEIIEHUH SKOJOTMYecKHX mpolieM. YculeHHe napHUKoBOro sddexra,
pa3pylIeHre 030HOBOIO CIIOs

6.3

[Ipumenenne cepsbl, azota, pocdopa, yriepoaa, KpEeMHHS U UX COCTUHEHUN B
ObITY, MeOUIMHE, TPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. Ilpmmenenue
METaJUIOB M CIUIaBOB (CTajb, YYyryH, AIOPATIOMHHUH, OpoH3a) B OBITY H
INPOMBIIUICHHOCTH MX coenuHeHuil. [ToHsTHe 0 KOppO3uM METayuioB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HWCTOYHHKH YTICBOAOPOAOB (Yroib, NPUPOIHBIA Ta3, HE(TH),
MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanpHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSAMHEHHSIX
yraepoaa (MeTaH, 3TaH, 3TWUJIEH, alETWIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucnora). [loHsATHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: >KUpax, OenKax,
YIJIEBOJAX - U UX POJIH B )KM3HU YeJIOBEKa

PacueTtnr:

7.1

o ¢popMysiaM XUMHUYECKUX COSTUHEHUN

7.2

MacCChbl (MaCCOBOﬁ) AO0JIK paCTBOPCHHOI'O BCIICCTBA B paCTBOPC

7.3

N0 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
o Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET https://www.qosuslugi.ru/myschool
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