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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHus y4eOHOTo mpeaMeTa « XuMHUs
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIeSTEIhHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



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

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU CcPOpMHUpOBaHAa HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
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 NPEACTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 AIEKTPOJUTHYECKOM JHCCOLMAlMM BELIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI YU BO3MOYKHOCTEW MPAKTHUYECKOTO MPUMEHEHHUS M TMOIYyYECHUS
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. M3ydeHHe XUMHUU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBMJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yUarOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UYHCJE YMEHUM OOBICHATH M OIICHUBATH SIBJICHUSA
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuectBo BemectBa. Mosb. MossipHass macca.B3anMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellectBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPEeaKui (COeTMHEHMS, Pa3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAINA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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

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

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHUE, PACMNO3HABAHHE W U3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHMSI BEIIECTBC
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE pPACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast CuCTeMa XUMHUYECKUX JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS paJnyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajeHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA 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).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOJAOB, Kalaus, KaIblUsi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanmys XuMA4eCKUX peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 CcKOpOCTH XUMHUYECKON peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHeHUs peakiui. CBoIlCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMU KHCIOT, WIEJI0YEd H COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUYECKHE 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
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W chenuduyeckne). XHUMHUUYECKHE PEaKIiluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (pU3ndecKkue U XUMHUYECKUe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
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 xapakrepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
ahdekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecCKne U XMMHUYECKHE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAaX: )KHMpax, OejKax, yriieBojax — 1 ux
poJiM B JKM3HM YEJIOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHWIMKAThl, UX HCIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TajlOreHUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKIiy Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUM, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne MIeNOYHBIX METAaVIOB U UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHeHHUs KalblUsl (OKCUJA, TUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCH]IA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BAaHHUE BHUACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxHeimue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ 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 OKpY)Karolleld cpeanl (MpeneibHas JTOIMyCcTUMas
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMEeTHBIX CBsI3€d NMpH H3YYeHHUM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbINM (DAaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJIEKTPUUYECKUN 3apsii, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOIIIMBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIUN 00yYaAIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW W JAPYrHMX  BHUAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM Yy4eOHOW MESITENBHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIC€HHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIIeHU:d C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpoheCcCUOHATBLHON e TENHPHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3emJle, OCHOBE €€ CYIEeCTBOBaHUS, IOHUMAHUE LIEHHOCTU 3J0pOBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeH HX PEIICHHsS MOCPEICTBOM METOJIOB XHUMMHH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE 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 HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY ISl COCTaBJCHUS (Hopmy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHWs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

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



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH 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 XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasIbHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakmyc, dheHondTaienH, METUIIOPAHK U JIPYTHE).

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, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE€ paBHOBEcHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJCHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona /J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O M MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEpAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK

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

' U CONISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 butbmmoreka [IOK

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

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuognueckasi cucrema xumuueckux 3jemeHToB . U. MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 bu6nuoreka [IOK
XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMHUecKas CBS3b. BuGmorexa LIOK
32 ORHCAMTENEHO- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubnnorexka HOK
Hroro mo paszery 15 https://m.edsogru/7f41837c
PeszepBHOe Bpems 3 brbmmorexa LTOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /11 HaunmeHnoBaHMe pa3ie/ioB U TeM Komrpoapmsre  Tpaktuseckue (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3nen 1.BemiecTBO U XUMHYECKHE peaKIIUA
11 [ToBTOpenue u yriy0OiaeHue 3HaHUHA 5 1 bubmuorexa [JOK
OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bu6muoreka [JOK
peakuuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIALIHS. 8 1 1 bubnuotexa [JOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 2.HeMeTa/JIBI M X COeAUHEHUSA

51 OO0m1as XxapakTepruCcTUKa XUMHYECKUX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edsoo.ru/7f41a636
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.2 sneMeHTOB VIA-rpymmsel. Cepa u eé 6 bubmorexa [IOK
' PYTHIHL 2-€P https://m.eds00.ru/7f41a636
COCAUHCHMS
OO61as xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 bubmmorexa [IOK
' PYHHEAL ’ P https://m.eds00.ru/7f41a636
COCAUHCHMS
OO0mas xapakTepUCTHKa XUMUYECKUX
2.4 3H€§€HTO]§) IVA? bl YTIEpOa U 8 bubmorexa LOK
' . FPYIHBL PO https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25
Paznen 3.MeTasliibl U UX COeTMHEHMSI
bu6nunorexa LIOK
A 7| 4
3 Obmpete CROHCTEA METAIIOB https://m.edso00.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 QKHEHIIINE METaJUIbl U UX COCTMHEHUS 6 https://m.edso0.ru/7f41a636
Hroro 1o pasneny 20
Pa3nes 4. XuMus 1 OKpyxkamoias cpeaa
41 BemecTBa u Matepuaibl B )KU3HU YeJIOBEKa 3 bubmmorera TIOK
' B P https://m.edso0.ru/7f41a636
Hroro 1o pasneny 3
PeszepBHOE Bpems 3 bubmorexa OK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
IMOYPOYHOE IIVTAHUPOBAHUE
8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Ipeamer xumun. Poib Xumuu B KU3HA 1 bubnnorexa [HOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTOAAX TO3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuotexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
a . bHuMep https://m.edsoo.ru/ff0d28c8
OUYHUCTKHY TTOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [OK
Y https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U ClOXKHBIE BELIECTBA 1 bubmnorexa [TOK

https://m.edsoo.ru/ff0d2a6c¢c



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
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bubmuorexa [JOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaaeHTHOCTB bubmmorexa [IOK
pMyza. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OTtHocuTeNbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHUYECKOTO dJIeMEHTa bubnnoreka [JOK
B CO€IUHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmorexa [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHS https://m.edso0.ru/ff0d3b88
BerancneHus Komm4ecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
HeeTsa o yp htps://m.eds00.ru/ff0d5708
peakuui
Knaccudukanus XuMHYECKAX peaKIIni
18 (coe I/IHq;HI/ISIH a3JI0KECHUS 3a1\r:e eim bubmmorexa LIOK
A P > SAMCTLCHILL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne u bubmmorexa [JOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIvsl 3HAHUH
20 KontponsHast padora Nel mo reme bubnuoreka [IOK

«BemecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopon — smeMeHT u bubmoreia LOK
Ayxa. pos https://m.eds00.ru/ff0d448e
mpoctoe BemecTBo. O30H
du3nuecKkne U XMMHUUECKIE CBOMCTBA
22 KHMCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poa (peait ’ https://m.eds00.ru/ff0d4614
ropenue). [lorsatue 06 okcumax
CriocoOBbI MoJTyYeH sl KHCIOPOaa B
23 naboparopuu u bubnnoreka [JOK
npomslnuieHHOCTH. [ I[pumenenune https://m.edsoo.ru/ff0d497a
KHCIIOpO/Ia
TennoBoi 3 PeKT XUMUIECKOM
24 PeakKIuu, MOHATHE O TCPMOXUMHYCCKOM bu6mmoreka [IOK
YPAaBHEHUH, DK30- U SHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKknusx
TommuBo (HeTh, yrob U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «l?lon [9317( 1/12061/1 aHue KUCI0poJia bubmorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €r0 CBOMCTBY
97 Bomopon — anemeHT u nnpoctoe bubnnoreka [JOK
BemecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
28 duznueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHe 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHust BOAOPOa B bubnmoreka [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «[Tonnyuenne u cobupanue BoAOPOIa bubmorexa HIOK
i op AOPOZa, https://m.edso0.ru/ffod4f42
M3y4EeHHUE €ro CBOHCTBY

32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYeCTBa

33 BEIIECTBA ra3a 10 €ro N3BECTHOM bubmnorexa [IOK

B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Brruncienus 006EM0B ra3os 110

34 aBHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B

35 du3nvecKue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwleHHbIE

37 u HI;HaCBI peHHHz aCTBOPBI MHEIICCOBaSI bubmorexa LOK

Hl p ppl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme

38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK
ONpeACIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KjIacCupUKaIus, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTCprIX

https://m.edsoo.ru/ff0d664e
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OKCHUJI0B

42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SB];) o )eHI/Iﬂ XI/IMI/I‘IZEKI/IC bubmorexa LHOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmoreka [IOK
47
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN
B 1 https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHUYECKUX dNieMeHTOB. [ToHsATHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX HJIEMEHTOB
59 Ilepnonnueckuil 3aK0H U bubnuoreka [IOK

HepI/IOI[I/I‘-IGCKaH cuCTéMa XUMHYCCKHUX

https://m.edsoo.ru/00ada52c
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anemeHToB /1. I. Menaeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmorexa LHOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aToMoB 311eMeHToB [lepuonuyeckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAayKu U npaktuku. /. 1. bubnnorexka [JOK
MenneneeB — y4€HBIHM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuotexa [JOK
58
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honthast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoussspHas XuMu4ecKas bubnuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneH okHCICHHS https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK

peakiuuu

https://m.edsoo.ru/00adb076
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64 OKHUCIIUTEN U BOCCTAHOBUTEIN 1 bubmorexa LOK

https://m.edsoo0.ru/00adb076

65 KonTponbnas padota Ne4 o teme 1 1 bubnmoreka [JOK

«Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
. bubnmoreka [JOK
66 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/00adb33c
. bubnuorexa [JOK
67 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/00adach?
. bubmuoreka [JOK
68 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 httos://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
9 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoasnubie IIpakTnyeckue
n/n Bceero H3ydyeHusi  oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Ilepponnueckuit 3aK0H.

1 [Tepuoanueckas cuctema 1 bubmuorexa [JOK
XUMUYECKHX 351emMeHToB J[. 1. https://m.edso0.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHEHHH

2 CBOMCTB XUMHUYECKUX DJIIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMU4eCKOU CBSI3H U THUIIBI 1 bu6mmoreka [IOK



https://m.edsoo.ru/00adb076
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KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/00adbac6

Kontposbnas padora Nel o teme

5) «[loBTOpEHUE U yriayOieHue 3HaHui
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanusa XuMruueckux bubnmoreka [JOK
peaKkuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. [ToHATHE O TOMOIE€HHEIX U bubmorexa [TOK
p ’ https://m.edso00.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM paBHOBECHH.

8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnnorexa [HOK
XUMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHSI

9 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON

10 nuccoruani. CUIBHBIE U CIIa0bIE bubmorexa [IOK

' https://m.edso00.ru/00adcd68
3JIEKTPOJIUTHI

11 Honnrle ypaBHEHUS peaKIIni bubmmorexa [TOK

P p https://m.edsoo.ru/00add448
XHUMHUYECKHNE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUIl B CBETE IIPEACTABICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECKON JUCCOITUAIIUN
XHUMHYEeCKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIEHNI 00 bubmmorexa [TOK
p . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKON AUCCOLMALIIHI
. bubnuoreka IIOK
14 [TonsiTe 0 TUIpONU3E Comeit 1

https://m.edsoo.ru/00add9d4
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O00011eHUE U CUCTEMATU3ALMS

bubmuoreka [JOK

15
3HAHUI https://m.edsoo.ru/00addd12
[IpaxTuueckast padora Ne 1.
16 «Pemenue 3KCIepUMEHTATBHBIX bubmmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kontpoinbnas padora No2 o teme
17 «INEKTPOJUTHYECKAS TUCCOIUALIHS bubmorexa LHOK
P A HHAL https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
OO01mas xapakTepuCcTHKa raJOreHOB.
18 XI/II;IlI/IquKI:/Ie CBl(jﬁCTBa Ha IIpuUMepe bubmorexa LHOK
PHMEp https://m.edsoo.ru/00addfe2
xJopa
XmopoBogopoa. CoJisiHast KHCIIO0TA,
19 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE bubmorexa LHOK
’ i ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[TomydeHue CONISTHON KUCITOTHI bubmmorexa [JOK
e ea ’ https://m.edso00.ru/00ade348
u3y4deHue e€ CBONCTBY»
Borurcnenus o ypaBHeHUAM
21 XUMUYECKUX PEaKIUid, €CIN OJIUH U3 bubmmorexa [JOK
PEAKIHH, A https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKA SJIEMEHTOB bubnmuotexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepel 1 €€ coeAMHEHUN bubnnoreka [JOK
B [IpUpoOJie. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10po1, CTPOEHHUE, bubnnoreka [HOK

buznyeckue 1 XuMUYECKHe CBONCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIIOTA,

bubmuoreka [JOK

25 H3MYECKHME U XUMUYECKHE CBOMCTBA,
¢ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
MIOJIyYEHUS CEPHOI KUCIIOTHI. bubmumoreka [IOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIIel Cpelibl COeAMHEHUSIMHU
cepbl

97 Brruucienue MaccoBoil 101U BBIXOJ1a bu6mmoreka [IOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB

28 V A-rpymisbl. A30T, paclipoCTpaHeHHE bubnnoreka [JOK
B IIpUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMuak, ero pu3nyecKue u

29 ¢ . e 1t bu6mmoreka [JOK
XUMUYECKHE CBOMCTBA, MOJTYyYEH

i https://m.edso0o.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 mo Teme

30 3 P bu6mmoreka [IOK

«ITonydyenne aMmmuaka, u3yuyeHue ero
. ya ya https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, €€ Gusndeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. P bubnuotexa [JOK

32 ynoOpeHnii. XuMudeckoe

3arpsi3HEHUE OKPY)KAIOIIEH CpeIbl
COEIMHCHUSIMH a30Ta

https://m.edsoo.ru/00adf518
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®ochop. Okcun dpocdopa (V) u

bubnmoreka [JOK
33 Pocopuas KHCH?Ta’ (usmiccrue u https://m.edsogru/OOadf68a
XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHHAE B
35 HpHpI())I{e, g)mnljlecéle U XUMHYECKHUE bubmmorexa LIOK
: https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmmorexa [JOK
https://m.edso0.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuust Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIE MOHATHS 00
39 OpPraHWYECKUX BEIECTBAX KAK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
40 Kpemnuii u ero coenuuenus bubmnorexa [IOK
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK

«BaxHeln1e HeMeTalIbl U UX
COETUHEHUS)

https://m.edso0.ru/00ae0bf2
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KonTtponsnast padora Ne3 o reme

42 «Baxuelnine HemeTayUIbl ¥ UX buGnnorexa LIOK
https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [JOK
MEeTaJJInYecKask KpUcTaInyecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nMvecKre CBOMCTBA
METAILIOB
XUMHYECKHE CBOMCTBA METAIJIOB.

44 DIIEKTPOXUMUUECKUI P bubmmorexa LIOK

P . p https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaIOB
OO6mrme crocoObl MoTydeHHs
MeTaiuioB. CrutaBsl. BerauciieHus mo

45 aBHEHUSIM XUMUYECKUX PEaKIUI bubmorexa [JOK
P p ’ https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
npuUMecH

46 TToHsaTHE O KOPPO3UU METAILIOB bubmmorexa LHOK

PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK

47 €JIOYHBIE METAJIJIbI
i https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJIusg https://m.edsoo.ru/00ael14b2

49 [[lemouHO3eMeNbHBIE METAIIITBI — bubnmoreka [JOK
KaJIBIIMHA 1 MarHui https://m.edsoo.ru/00ael5e8

50 Baxueiime coequHEHN KaIbIIUS Eubmrorexa I[OK

4 h https://m.edsoo.ru/00ael5e8

51 O000IIIEHNE U CUCTEMATHU3ALUS

3HAHUH
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JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubmuoreka [JOK

52 yCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubmmorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
N bu6mmoreka [IOK
>4 Asmomuinit https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keieso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCHUIBI U COJIH JKejle3a bubmuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000111eHNEe U CUCTEMATU3ALIS
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnunorexa [JOK
«BaxHee MeTaljibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS)
Berarcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
60 peareHToB /1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JIOJIM BBIXOJIa MIPOTYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHUHN
62 KonTponsHas padora Ne4 o Teme
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«BaxHeu1me MeTajuibl ¥ UX

COETUHEHUS
63 BemectBa u maTepuainsl B 1 bubnunoreka [HOK
IIOBCEJHEBHOM KU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYKarolllei cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexa [HOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edso00.ru/00ae4270
66 O06o001IeHe U CUCTEMAaTH3alIs 1 bubmuoreka [JOK
3HaAHUU https://m.edsoo.ru/00ae0dOa
67 O06o0011eHEe U cuCTeMaTU3alus 1 bubnnorexa [HOK
3HaAHUU https://m.edsoo.ru/00adb33c
68 O0600611eHre U crucTeMaTu3alus 1 bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

B ¢denepanbHpIX W  pervoHaNbHBIX MPOLEAYypaX OLEHKH KayecTBa
oOpa3oBaHUsI HUCIOJNB3YETCS TepeueHb (KoauduKaTop) pachpenesieHHbIX —I10
KJlaccaM TMPOBEPSiEMBbIX TPEOOBAHMI K pe3yibTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIET0 OOpa3oBaHUsS W 3JIEMEHTOB
COJZIEpKaHUS IO XUMHUH.

Tabmuma 23

[IpoBepsiemble TPEOOBAHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
oOpa3oBaTensHOI MporpaMmsl (8 Kiracc)

Kon [IpoBepsiembie TpeAMETHBIEC PE3YIHTATHl OCBOCHUSI OCHOBHOM
IpoBepsAEMOr | 00pa30BaTEIBLHOM MPOTPaMMbl OCHOBHOT'O 00I1IEr0 00pa30BaHUs
0 pe3yibTaTa

1 ITo Teme: "llepBoHavalIbHbIE XUMHUYECKHE MOHATHS"

1.1 PAcCKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKHX MOHSITHH: aToM,
MOJIEKYJIa, XUMUYECKHUI JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJIHOPOIHASL U HEOJHOPOIHAS ), BAJICHTHOCTD,
OTHOCUTEJIbHASI aTOMHasi U MOJICKYJISIpHAs Macca, KOJIMYECTBO
BEIIeCTBa, MOJb, MOJSpHAasT Macca, MaccoBas  JIOJiA
XUMUYECKOTO DJJEMEHTa B COCAUHEHUH, MOJISIPHBIH 00BeM,
XUMUYECKas peaknus, KilacCUPUKAKM PpPEeaKIuil: peaxkiun
COCIMHEHMSI, PEaKIMU PA3JI0KEHUs, PEaKIUu 3aMelIeHus,
peakuuu oOMEHa, 2JK30- U DOHIAOTEPMUYECKHE PEaKIIHH,
TeTI0BOM A (HEKT peakiuu, pacTBOp, MaccoBast J0JIs BEIIECTBA
(poIieHTHAs! KOHIIEHTpAIs) B pacTBOPE

1.2 WUTIOCTPUPOBATh ~ B3aMMOCBA3b  OCHOBHBIX  XMMHMYECKHUX
MOHATUM U MPUMEHSTH 3TU MOHATHS IIPU ONKMCAHUM BEILIECTB U
UX IIPEBPALICHUN

1.3 VCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHUSA
¢dbopMyI T BEIIECTB ¥ YPAaBHEHUN XUMUYECKUX PEAKITUI

14 pPACKpBIBaTh CMBICI 3aKOHOB COXPAHEHUS MACChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA
ABoraapo

15 OIIPCACIIAThE BAJICHTHOCTH ATOMOB JJICMCHTOB B 6I/IHapHBIX




COCIHNHCHUAX

1.6 KJIacCCU(UIIMPOBATh XUMHUUECKHE PEAKIIUU (TI0 YUCTY U COCTaBY
Y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEIIOBOMY 3P deKTY)

1.7 BBIYHCIISIT OTHOCUTEIIBHYI0 MOJIEKYJSIPHYI0O M MOJISIPHYIO
MAaccChl BEIIECTB

1.8 BBIUMCIISITH MAacCCOBYIO JIOJIIO XHMHYECKOTO JJIEMEHTa IO
dbopmye coemuHeHNs,

1.9 BBIUKCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 OPUMEHSTh  €CTECTBEHHO-HAY4YHBIE METOJBI  IO3HAHHUS -
HAONIIO/IeHUEe, W3MEPEeHHUe, MOJICIUPOBAHUE, OSKCICPUMEHT
(peasibHBIN U MBICTICHHBIN )

2 [To Teme: "Baxueimme mpeacTaBUTEId HEOPTaHUYECKHUX
BEIIECTB"

2.1 PacCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHSTHI: OKCHI,
KHUCIIOTa, OCHOBAHUE, COJIb

2.2 OTpeNeNsaTh MNPUHAJICKHOCTh BEIIECTB K OINPEACICHHOMY
KJIACCy COEMHEHUN 10 (hopMyiam

2.3 KJ1acCU(UIIMPOBATH HEOPTaHUYECKUE BEILIECTBA

2.4 XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
BCIIECTB  PA3JMYHBIX  KJIACCOB, TOATBEPKIas OMUCaHUE
IpUMEPaMH  MOJICKYJIIPHBIX YPaBHEHHWHM COOTBETCTBYIOIINX
XAMUYECKUX PEAKIINI

2.5 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
Ka4yeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAIEHUN B PA3TUYHBIX YCIOBUSIX

2.6 CJle[0oBaTh MpaBWIaM TOJIb30BAHUS XUMHUYECKON IMOCYAOU H

nabopaTopHbIM  O0OpyJIOBaHMEM, a TakkKe  IpaBUIaM
oOparreHus ¢ BeIeCTBAMH B COOTBETCTBUU C MHCTPYKITUSMU T10
BBITIOJIHEHUIO ~ J1aOOpPaTOPHBIX ~ XUMHYECKUX  OIBITOB IO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOIA U




KUCJIOPO/a), MPHUTOTOBJIEHUIO PACTBOPOB C OMNpeAeNCHHOM
MaccoBOW JI0Jiell pacTBOPEHHOrO BEIIECTBA, IUIAHHUPOBATH U
MPOBOANTh XHUMHUYECKHE DKCIEPUMEHTHI IO PACIO3HABAHUIO
pacTBOpOB IIEJIOYeH M KHUCIOT C IOMOIIBIO WHIUKATOPOB
(maxmyc, peHondranens, METUIIOPAHXK U APYTHE)

2.7

MMPOBOANUTH PACYCTHI 110 YPABHCHHUTIO XUMHUUYECKOMN peaKnuu

ITo teme: "llepuoanueckuii 3akoH u llepuoauueckasi cucrema
xumudeckux sneMeHToB .M. MenneneeBa. CTpoeHHE aTOMOB.
XuMu4deckast CBSI3b. OKHUCINUTEIILHO-BOCCTAHOBUTEIILHEIC
peakuun"”

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHSTHI: SIpO
aToma, AJIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTalb, PaJHyC
aTomMa, XHMHYECKass CBS3b, TMOJSpHasi M  HENoJisIpHas
KOBAJIEHTHAsA CBS3b, 3JEKTPOOTPULATEIBHOCTh, MOHHAS CBS3b,
WOH, KAaTUOH, aHUOH, CTEIIEHb OKUCIICHHUS

3.2

KJ'IaCCI/ICpI/IHI/IpOBaTB XUMHUYCCKHUEC DJICMCHTHI

3.3

ONMUCHIBATh M XapaKTepu3oBaTh  TaOIMuHyr0  (opmy
[lepuonnueckoli CUCTEMBI XMMUYECKUX 3JIEMEHTOB: pa3inyaTh
noHsATHs '"rnaBHas mnoarpymnmna (A-rpynma)’ u o "modouHas
noarpynmna (b-rpynmna)", "mansie" u "6onpune" nepuoabl

3.4

packpeiBath  cMmbicn  Ilepuonmueckoro  3akona  J[.N.
MenpneneeBa: JEMOHCTPUPOBATH MOHUMaHUE TMEPUOIUYECKOMN
3aBUCHUMOCTH CBOMCTB XMUMHYECKMX DJIEMEHTOB OT UX
nonoxeHus B [lepuoanyeckont cucreme

3.5

COOTHOCUTh OOO3HAYEHHUsA, KOTOpbIE HUMEITCS B Ta0IUIE
"[leppognueckass cucremMa XUMUYECKMX diaeMeHToB J[.H.
MenpneneeBa" € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijapa, olriee
YUCJIO D3JIEKTPOHOB M pPACHpENesieHue HMX MO0 3JIEKTPOHHBIM
CJIOSIM)

3.6

onpcaAcCiIAThL CTCIICHb OKHCIICHHA JJICMCHTOB B 6I/IHapHBIX
COCOIMHCHUAX




3.7 OTIPENICNIATh BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs M MOHHAS) B
HEOPTaHUYECKUX COCTUHEHUSX

Tabmura 23.1

[IpoBepsiembie 31eMEHTHI coiepxkanus (8 kitacc)

Kon [IpoBepsieMblii JIEMEHT COEPKAHUSA

1 HGpBOHa‘IaJIBHLIG XUMHUYCCKHUC ITOHATHUA

1.1 [Ipenmer xumuu. Pojab XMMHUM B )KM3HU Y€JIOBEKA. XUMUS B CUCTEME
Hayk. Tema wu BemecTtBa. POU3NYECKHUE CBOWCTBAa BEIIECTB.
ArperatHoe COCTOSIHUE BEILIECTB

1.2 |IloHsTHe 0 MeTOAaX MO3HAHUSA B XUMHUH. UUCThIC BEIIESCTBA M CMECH.
CriocoOnI pa3ziesieHus: cMecei

1.3 |AtoMbl W MOJNEKYJbl. XHUMHUYECKHE dJIeMeHThl. CHUMBOIBI
XUMHUYECKUX 3JEMEHTOB. [IpoCcThie M CIIOXKHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHE

14 |Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB  XUMHYECKHUX
AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOCTaBa BeliecTB. OTHOCUTEIbHAS
aToMHasg Macca. OTHOcUTENIbHAs MOJIEKYJIIpHas macca. MaccoBas
JIOJIsI XUMUYECKOT0 3JIEMEHTA B COEUHEHUH

1.5 |KommuectBo BemectBa. Monbs. MonspHas wmacca. B3anmocBszb
KOJIMYECTBA, MacChl M YHCJIA CTPYKTYPHBIX €IWHUIl BEIIECTBA.
Pacuetsl mo opmynaM XUMHUYECKUX COSTUHEHUN

1.6 |®usnueckue M XUMUYECKUE SIBJICHMs. XHUMHUYECKas PEaKIUs U ee
OPU3HAKU. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XHUMHYECKHE
ypaBHeHus. Kiaccupukanus XUMHUYECKUX pEaKIUM (COeaUHEHUs,
pa3NoKeHMsl, 3aMelIeHus, 0OMeHa)

1.7 | XumMuyecKkuil 3KCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYJIOH, C
mpaBujaMu paboThl B JjabopaTopuud W TpUEMaMd OOpalieHHsl ¢
71a00paTOpHBIM 000PYyIOBaHUEM, U3YyUEHHE U ONUCaHUE (PU3NUECKUX
CBOMCTB  OOpa3IlOB HEOPraHMYECKHUX  BEIECTB, HaOJIOJCHUE




¢usnyeckux (MIaBjIeHHE BOCKa, TAsIHUE JIbJa, PACTUpaHHUE caxapa B
CTYIIKE, KUIIEHHE W KOHJEHCAlUs BOJAbI) U XUMHYECKHX (TOpeHue
CB€YM, MMPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3AMMOJICHCTBHE MeNa C
KHCIIOTOW) SIBIEHWH, HAOJMIOJIEHHWE M ONUCAaHUE MPU3HAKOB
MPOTEKaHUsl  XMMHYECKMX  peakumii  (pa3jokeHue  caxapa,
B3aUMOJEMCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, paszioKeHue
runpokcuna meau (II) mpu HarpeBaHuM, B3aMMOJAEMCTBHE XKele3a C
pactBopoM comnu Meau (II), nsydenue crnocoGoB paszneneHust cMecen
(c momol1pI0 MaruuTa, GUILTPOBAHKE, BbIIAPUBAHUE, TUCTUILIALNA,
xpomatorpadus), TPOBEACHHE OYUCTKH IOBAPEHHOW  COJIH,
HaONIOZCHUE W OINHCAHME PE3YJbTATOB IPOBENCHHS  OINbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAcChl, CO3JIaHUE MOJEINeH
MOJIEKYJI (IIIApOCTEPIKHEBBIX )

Baxueimme npencTtaBUTeNM HEOPraHUYECKNX BEIIECTB

2.1

Bo3nyx - cmeck razo. CocraB Bo3myxa. Kuciopon - snemMeHT u
npocToe BemiecTBo. Haxoxaenue kuciaopoaa B Mpupojie, Pusnueckue
U XUMHUYecKue cBOMCTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kuciopoga. CrnocoObl TMONy4eHUs KHCIOpoAa B JabopaTopuud U
npoMbIIUIEHHOCTH. KpyroBopor kucimopoxa B mnpupoxae. O30H -
JJIOTPOIIHAs MOAU(DUKAIIS KUCIOpoAa

2.2

TeroBoit  3(p(dEeKT XUMHUYECKOM peaKkUuu, TEPMOXUMHUYECKUE
ypaBHEHUS, 3K30- U SHAOTEPMHUYECKUE peakuuu. TOIumBO: yroib u
MeTaH. 3arpsi3HEHHUE BO3/lyXa, YCWICHHE MapHUKOBOro 3ddekxra,
pa3pylLIeHHe 030HOBOT'O CJIOS

2.3

Bopopon - anemenT u npoctoe BemecTtBo. Haxoxnenue Bogopoja B
npupoae, (Qunyeckue u XUMUYECKHE CBOWCTBA, MPUMEHEHUE,
cnocoOsI mony4yeHust. Kucnorsl u conu

2.4

MousipHbIii 00beM Ta30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSM

2.5

dusnyeckrue CBOMCTBAa BOAbI. Boma Kak pacTBOpUTEIL. PacTBOpHL.
Haceimennbie 1 HEHACHIIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB
B Boje. MaccoBas [0 BeleCTBa B pacTBOpe. XUMHUYECKHE
cBoricTBa Boabl. OcHOBaHuUs. Poiib pacTBOpOB B MPHUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT BoAbl B MpUPOAE. 3arps3HEHUE MPHUPOIHBIX
BOJI. OXxpaHa U OYHUCTKA MPUPOIHBIX BOJ




2.6

Knaccudukanus HEOPTaHUYECKHUX COEAMHEHHUM. Okcuppl.
Knaccudukanus OKCH/IOB: coJieoOpazyrolue (OCHOBHBIE,
KHCJIOTHBIE, amM(OTEepHbIE) M HecoseoOpasyromue. Homenknatypa
oKcuA0B. OU3NUECKHE U XUMHUYECKUE CBOMCTBA OKCUAOB. [lomyuenue

OKCHU/JIOB

2.7 |OcHoBanus. Knaccudukamnuss OCHOBaHMI: IEIOYN U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHkiarypa ocHoBaHuN. DU3NUECKUE U XUMUYECKUE
CBONMCTBa OCHOBaHUU. [lonydenne ocHOBaHUM

2.8 |Kucnoter. Kimaccudukamms xuciaor. HomeHkmatypa  KHCIOT.
OuU3NUECKHNEe M XUMHYECKHE CBOWMCTBA KHCJIOT. PsA akTMBHOCTH
MetaioB H.H. bekerosa. [lonydyenue kucmot

2.9 |Comu. Homenkmarypa coseir. @u3ndeckue U XUMUYECKHE CBONCTBA
conen. [Tomydyenue coseit

2.10 |I'enernueckas CBs3b MEXY KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUN

2.11 | XumMuueckuii AKCIEPUMEHT: Kaue€CTBEHHOE onpeIesICHHUE

COJEp)KaHUsl KHUCIOpoAa B BO3AyXe, MOJy4YeHHE, COOUpaHue,
pacro3HaBaHWE€ W M3YYEHHE CBOWMCTB KHUCJIOpOJa, HaOIoIeHre
B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJAOM U YCIOBUSI BOZHUKHOBEHUS
M TpeKpalieHus ropeHus (moxapa), O3HaAKOMJIEHHE ¢ oOpa3uamu
OKCHUJIOB U OINKMCAHME UX CBOWCTB, IIOJIyueHHE, COOUpaHueE,
pacro3HaBaHME€ M M3y4YEHUE CBOMCTB BOJOpoAa (FOpeHHeE),
B3auMojielicTBue Bojopona ¢ okcugom wMeau  (II)  (Bo3mokHO
UCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHIE 00PA3IOB BEIIECTB
KOJIMYECTBOM | MoOJIb, HCCIEeI0BaHUE OCOOEHHOCTEH pacTBOPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB
C OINpEIEIICHHOM MacCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBUE BOJIBI C MeTaulaMu (HaTpUueM U  KaJbIUeM)
(BOBMOKHO  HCIMOJB30BAaHWE  BHUACOMATEPHUAIOB),  OINpPEICICHUE
pacTBOPOB KHUCIOT U IIEJOYe ¢ TMOMOIIBI0 HHJUKATOPOB,
UCCJIEIOBaHNE OO0pa3I0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB, HAOMIO/IeHWEe WM3MEHEHHMsSI OKpPacKd WHIMKATOPOB B
pacTBOpax KHUCIOT U IIEJIOYEH, U3YYEHHUE B3aUMOICUCTBUSA OKCHIA
menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C METaJUlaMH,
pEaKLM HEUTpanu3aluy, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHMWM,




BBITECHEHUE OJIHOTO METajla JAPYTMM M3 PacTBOpPA COJM, PEUICHUE
AKCIIEPUMEHTANILHBIX 3a7ad 1o Teme "Baxkneilmme Kiacchl
HEOPraHUYECKUX COeAUHEHUN"

ITepuoanyeckuii 3akoH u Ilepmogmueckas cucTeMa XHUMHUYECKUX
anemeHToB J[.MI. MenaeneeBa. CtpoeHue aTtoMoB. XHUMHUYECKas
CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

[lepBble TOMBITKM  KJIACCU(HUKAIMM  XUMHUECKUX  DJIEMEHTOB.
[Tonatue o Trpynmax CXOJHBIX DJEMEHTOB  (IEJIOYHBIE U
[IEIOYHO3EMENIbHBIE ~ METaJUIbl, TaJOreHbl, HHEPTHBIE  Ta3bl).
DJeMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U TUIPOKCHIBI

3.2

Ilepnonnuecknii 3akoH. Ilepmoanueckass cuCTEMa XUMHYECKHX
AJIEMEHTOB J.N. Menpneneesa. Kopotkonepnoanas 151
JUTMHHOTIEpUoaHas (Gopmbl [lepuoanueckoid CUCTEMbl XHMHYECKHX
anementoB .M. MenneneeBa. llepuonsl u rpynmnel. PU3NUECKHAN
CMBICJI ITOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI AIIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToOMHBIX sfaep. M30Tombl. DIIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHYECKUX
aneMmeHToB  llepmommueckonn  cucrembl .M.  Menneneesa.
XapakTepuUCTUKa XUMHYECKOTO BJEMEHTA IO €ro IMOJOKEHUIO B
[Tepnoanueckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  W3MEHEHUs pajuyca aTOMOB  XMMHUYECKHX
JJIEMEHTOB, METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO
rpynnaMm M InepuoaaMm. 3HauyeHue Ilepuonnueckoro 3akoHa H
Ileproguyecko CUCTEMBI XUMHUYECKMX 3JIEMEHTOB Ul Pa3BUTHUSA
Hayku U npaktuku. J[.1. Menzaenees - ydeHbI U IpaXx1aHUH

3.5

Xumunyeckasi cBsA3b. KoBalieHTHas (MOJIApHAsl U HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAas CBS3b

3.6

Crenenb okuciieHus. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
IIpouiecchl  OKHCIEHHMST M BOCCTAHOBJICHHS. OKHUCIUTEIN U
BOCCTAHOBUTETH

3.7

XUMUYECKUI IKCIEPUMEHT: U3ydeHHE 00pa3loB BEIIECTB METAIOB
U HEMETAJJIOB, B3aWMMOJEUCTBUE THAPOKCHAA LIMHKA C PacTBOpaMu




KUCJIOT W IIeJIoYeil, MpOBEACHHE OMNBITOB, WLIIOCTPUPYIOIINX
IpPUMEPHl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIil (ropeHue,
peaKIuu pa3iokKeHUs, COSTUHECHHUS)

Tabmura 23.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOMN
oOpazoBaTeapHOM TTporpaMmbl (9 Kiace)

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
poBepsieMor | 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O OOLIETO 00pa30BaHuUs
0 pe3yJibTara

1 ITo Teme: "BeniecTtBo m xumuyeckas peakuus'
1.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHN: pacTBOp,
JJIEKTPOJIUTHIL, HEBJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS

OUCCOLMAIMs, PEaKUUM HOHHOrO OOMeHa, KaTalau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMbIE
peakuuu, OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIE peakuuu,
OKHUCIIUTEIIb, BOCCTAHOBUTENb, OKUCJIECHUE U BOCCTAHOBJICHMUE,
aJIoTponus, aM(pOTEpPHOCTb, XUMUYECKas CBA3b (KOBaJICHTHas,
MOHHAsl, METaJUIMYeCcKasi), KPUCTAIUIMYECKas PEIIeTKa, CIUIABbI,
CKOpPOCTb XUMHUYECKON pEAKLINH

1.2 WUIKOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX  XMMHYECKUX
NOHATUNA U MPUMEHATH 3TH MOHITHUS NP ONUCAHUM BELIECTB U
UX IPEBpaLICHUN

1.3 COCTABJISITh YPABHEHUS AJIEKTPOJIUTHYECKOM JUCCOLUALUU
KHCJIOT, IIEJIOYEN U COJIEM, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS
peakiuii FOHHOTO 0OMeHa

14 pacKpbIBaTh  CYIIHOCTh  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaklMii MOCPEICTBOM COCTABJICHHSI 3JIEKTPOHHOIO OasiaHca
ATUX PEAKLIUN

1.5 IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUUYECKOW PEAKLINU

2 ITo temam: "Hemeramnel U ux coeamHenus” u "MeTtauibl U UX




coenuHeHud"

2.1

XapakTepu3oBaTh (OMUCHIBaTH) o0OmMe U crenupudecKue
XUMHYECKHE CBOHCTBA TIPOCTBIX H CIOXKHBIX BEIIECTB,
MOJITBEPIKasl OMUCAHUE MTPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
yYpaBHEHU COOTBETCTBYIOIMINX XUMUIECKIX PEAKITH

2.2

COCTaBJIIATH YpaBHCHUA pCaKHHﬁ, IMOATBCPKAAOIIUX
CyIICCTBOBAHUC FCHETUYECKON CBS3U MCKIAY BCHICCTBAMU
Pa3JINYHBIX KJIACCOB

2.3

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHHUS, BO3MOKHOCTH MIPOTEKAHUS XUMUYECKUX
MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX

2.4

CJIeIoBaTh MpaBWJiaM IMOJIb30BaHUA XWMUYECKOW MOCYJION U
7a00paTOpHBIM  O0OpYIOBaHHMEM, a  TaKXKe  IpaBUiaM
oOpallieHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO
BBIMIOJTHEHUIO ~ JTAOOPATOPHBIX ~ XMUMHUYECKUX  OMBITOB  TIO
MOJYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U
YIJIIEKHUCIIOTO Ta3a)

2.5

MIPOBOJIUTH PEAKIINH, TIOJITBEPIKIAIOIINEC KaYeCTBEHHBINH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYyTEM XJIOPH-,
Opomua-, moaua-, kapoonar-, docdar-, cunukar-, cynbdar-,
TUAPOKCUJI-UOHBI, KAaTUOHBI aMMOHHUS, HWOHBI HW3YYEHHBIX
META/JIOB,  TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTaHUYECKUX BEIIECTB

[To Teme: "Xumus u okpy:xatomias cpena”

3.1

PaCKpBIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonstuu: [1JIK
BEILIECTBA; KOPPO3Us METAILIOB

3.2

PUMEHSITH OCHOBHBIE OIEPAIIMU MBICIUTEIBHON NESTEILHOCTH
- aHaJIM3 U CHHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMAaTH3AIIHIIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U - JJIA W3y4YCHHS
CBOMCTB BEIIECTB M XUMHWYECKHX PEaAKIU; €CTECTBEHHO-
HAy4YHbIE METOJbl TIO3HAHUSA - HAONIOACHUE, HW3MEpPCHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN )




Tabmuma 23.3

[IpoBepsiembie 31eMeHTHI coaepxanus (9 kiacc)

Kon [IpoBepsieMblii JIEMEHT COEPKAHUSA

1 BGHIGCTBO N XUMHUYICCKaA PCAKIIUAL. HOBTOpGHI/IC

1.1 |llepuonuueckuii 3akoH. Ilepuoamdeckas cucTeMa XUMHUYECKUX
anemenToB /.M. Menaeneea. CTpoeHrHe aTOMOB. 3aKOHOMEPHOCTH B
U3MCHEHUU CBOWCTB XHMMHYECKHX DOJIEMEHTOB IIEPBBIX TpeEX
MEPHUOJIOB, Kajuvs, KaJblLHUS U UX COCAUHCHUHM B COOTBETCTBUH C
MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoil CucTemMe U CTPOCHUEM UX
aTOMOB

1.2 Crtpoenue  BemiecTna: BHABl XUMHYECKOW  CBS3H. Tumb!
KPUCTAJUIMYECKUX PEIIECTOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THMA
KPUCTAJUIMYECKOM  PEIIETKH W  BHJA  XHMHYECKOM  CBS3H.
Knaccudukanuss u  HOMEHKIATypa HEOPraHUYECKUX  BEIIECTB
(MexayHaposHas U TpUBHabHasH). XMMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3JIMYHbIM KJlacCcaM HEOPTraHWYECKHX COCIMHCHUU,
TEHETUYECKasl CBA3b HEOPraHMYECKUX BEILIECTB

1.3 |Knaccuduxainus XUMUYECKUX PEAKIUH MO Pa3IuvHbIM IPU3HAKAM
(Mo 4YMcy W COCTaBYy YYaCTBYIOIIMX B PEAKIMU BELIECTB, 10
TerioBoMy  3h(ekTy, 10 HU3MEHEHHUIO CTEICHEH OKHCIICHUS
XUMUYECKUX  DJIEMEHTOB, MO  OOpaTUMOCTH, IO  YYacTHIO
KaTaan3aTopa). JK30- U DHAOTEPMHUUYCCKUC peakiuu,
TEPMOXUMHYCCKHE ypaBHCHHS. [IOHATHE O CKOPOCTH XWMHUYECKOU
peaKIuu

1.4 |Ilonstue 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKLHUAX.
[loHsiTHE O TOMOrEHHBIX M Te€TEePOreHHbIX peakuusx. [loHsTue o
XUMUYECKOM paBHOBeCUU. DaKTOphl, BIHUAIOINIME HA CKOPOCTbH
XUMHUYECKON pEaKIUH U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHUS

1.5 |OKUCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, DJIEKTPOHHBIN OaaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKimu. CocraBienue
YpPaBHEHUH  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUU  C

HCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O OanaHca




1.6

Teopus 2JIEKTPOIUTUYECKOW  JUCCOLMALMU.  DJIEKTPOJUTHI U
HEdJIeKTpouThl.  KaThoHbl, aHMOHBI. MeXaHuU3M AUCCOLMAIUN
BEIIECTB C PA3NUYHBIMU BUJAMH XHUMHYECKOM CBsi3u. CTeneHb
nucconan. CUIIbHBIE U Clla0ble AIEKTPOJIUTHL. Peakiiuu MOHHOTO
oOMeHa. YCIOBUSI MPOTEKAHUS PEAKIMA MOHHOIO OOMEHA, MOJIHbIE U
COKpAIllCHHbIC HOHHBIC YypaBHEeHMs1 peakuuil. CBoiCTBa KHCIOT,
OCHOBAaHUM U COJiel B CBETE MPEJACTABICHUN 00 AICKTPOIUTHICCKON
nucconuanuu. KadecTBeHHbIE peakluuu Ha HOHBI. IloHsTue o
TUJIPOJIN3E COJICH

1.7

XUMHUYECKUI  DKCIIEPUMEHT:  O3HAKOMIICHME C  MOJESMHU
KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKUX BEIIECTB - METAIJIOB U
HeMeTauioB (rpadgura W anamasa), CJIOXKHBIX BEHIECTB (XJopuia
HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIIEIOBAHUE
AJNIEKTPOINPOBOIHOCTU PACTBOPOB BEIIECTB, MpOLECCa AUCCOLUALNAN
KUCIIOT,  Iejaoyed W cojied  (BO3MOXKHO  HCIIOJBb30BaHUE
BUJICOMATEPUATIOB);  MPOBEJCHUE  OMNBITOB,  WUIIOCTPUPYIOIINX
NpU3HAKU TPOTEKAHUsI pPeakiuid HOHHOro oOMeHa (oOpa3oBaHue
ocajika, BblIeNeHWE Tra3a, 0Opa3oBaHHE  BOJbI);  OIbBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuii  (ropeHue,  peakiuu  Pa3JIoKEHUs,  COCAUHEHUS);
pacrio3HaBaHWE  HEOPTraHMYECKUX  BEIIECTB  C  TMOMOIIBIO
Ka4eCTBEHHBIX PEAaKIM Ha HWOHBI, PEIICHHE SKCIEPUMEHTAIbHBIX
3aaa4

Hewmeramnsl u ux COCIUHCHUA

2.1

OO6mras xapakTepucTHKa raioreHoB. OCOOEHHOCTU CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUECKUe
CBOMCTBA MPOCTHIX BEIIECTB - TAJIOTEHOB. XUMUYECKHNE CBOKMCTBA HA
npuMepe xjopa (B3aMMOJCUCTBHE C MeTaylaMU, HEeMeTaJUlaMH,
menoyaMu).  XiaopoBojgopon. CoiisiHas — KHCIOTa, XUMHUYECKHE
CBOWMCTBa, IOJy4Ye€HUE, NOpuMeHeHue. JlencrBue xymopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIOoBEeKa. BakHeHIne XJIOpUIAbl U UX
HaxO0XXJICHUE B TIPUPOJIC

2.2

OO6mrast xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTETNeHH oKucieHus. CTpoeHue u




(u3nyeckue CBONCTBA MPOCTHIX BEUIECTB - KHUCIOPOAA U CEpBHL.
ANnoTponHble MOAU(PHUKAMU KHUCIOpOAAa U cepbl. XHUMHYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOCHHE, (PU3HUUECKHUE U XUMUYECKHE
cBoiicTBa. OKCHIBI Cepbl Kak MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHnas kucinora, (U3MYECKHE U XUMUYECKHE CBOWCTBA (0OOIIME Kak
NOpeICTaBUTEN Kiacca KUCIOT M cnenuduueckue). XUMHUYECKUE
peakiuy, JeKalue B OCHOBE MPOMBIIIIEHHOTO Ccroco0a MoJy4eHus
cepHoil  kucinotel. [lpumenenne. Coau  CEepHONl  KUCIOTHI,
KayeCTBEHHAsl peakuus Ha cyibgaT-uoH. HaxoxneHue cepel U ee
COCAMHEHNH B IIpUpoAe. XHMHYECKOE 3arpsA3HEHUE OKPYKAOLIEH
CpeIbl COCNMHEHUSIMU cepbl (KHCIOTHBIE JOKIU, 3arpsi3HEeHue
BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPEI0TBPAILCHHUS

2.3

OO6mass xapakTepucThKa 35eMeHTOB VA-rpynmnbel. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHH OKUCIEHUsA. A30T,
pacnpocTpaHeHue B NPUPOAE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA.
Kpyrosopor a3zora B mpupoae. Ammuak, ero (Qusuueckue u
XUMHUYECKUE CBOMCTBA, MOJTy4YyeHUEe U npuMeHeHue. Coau aMMOHHS,
ux  (usmueckue W XMMHMYECKHE  CBOICTBa, IPUMEHEHHE.
KadecTBeHHass peakuus Ha HOHBI aMMOHHMs. A30THas KHCIIOTA, €€
noyyyeHue, (uanyeckue M XUMHUYECKHE CBOMCTBa (0OmIMe Kak
IIPEICTaBUTENs Kilacca KUCIOT U crenugpuyeckue). Mcenonp3oBanne
HUTPATOB U COJIE aMMOHHSI B KaU€CTBE MHHEPAIbHBIX YJOOpEHUH.
XMMHUYECKOE 3arpsi3HEHUE OKPYKarOUIEH Cpelibl COEMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

2.4

®ocdop, amnorponHeie Moaudukauuu (ocdopa, duznueckue u
xumMuueckue cpoiictBa. Okcun dochopa (V) u dochopHas kuciora,
du3nueckue U XUMUYECKUE CBOMCTBA, mosydenue. Mcnomb3oBanue
¢docdaToB B KaueCcTBE MUHEPATIBHBIX yI0OpEHUI

2.5

O6miass xapakrepuctuka 3yeMeHToB [VA-rpynnel. OcobeHHoOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCICHHS. YTIEpO[,
QIJIOTPOTIHBIE  MOAM(HKAIMKM, paclpoCTpaHEHHE B  MPUPOJIE,
dusnueckne W XUMHUYECKHME CcBoWcTBa. Ancopbums. Kpyrosopot
yraepoga B npupoae. OKcuibl yriaepoja, uX (QU3NYECKUe U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA KUBbIE OPraHU3MBbI, MOJyUYEeHUE
U MpUMEHEHHUE. DKOJIOTMYECKHE MPOOIEeMbl, CBSI3aHHBIE C OKCHIIOM




yrnepoaa (IV); rumore3a riao0anbHOrO TMOTEIUIEHUS KJIMMATa;
NapHUKOBBIN 3 (PEeKT. YToNbHAS KUCI0Ta U €€ CONH, UX (PU3NYECKUE
U XMMHUYECKHE CBOICTBA, MOJyYeHUE W NMpuMeHeHne. KauecTBeHHas
peakuus Ha KapOoHar-uoHbl. Mcnosb3oBaHue KapOOHATOB B OBITY,
MEJIULMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO0341CTBE

2.6

[lepBoHauanbHble MOHSTHUS OO0 OPraHMYECKUX BEIIECTBAX Kak O
COCAMHEHUSX yriepoja (MeTaH, 3TaH, ATUJIEH, alleTWIeH, 3TaHOJ,
[JIMIEPUH, YKCYCHas KUCIIOTa). X cOCTaB M XMMUYECKOE CTPOCHUE.
[Tonsatre o OWOJIOTMYECKH Ba)XKHBIX BEIECTBAX: JXKHpax, OelKax,
YIJIeBOJIaX - U UX POJIU B KMU3HU YesloBeKa. MaTtepraibHOE €IMHCTBO
OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHMI

2.7

Kpemuuii, ero ¢uzndeckne u XMMUYECKHE CBOMCTBA, MOJIyUCHUE U
npumenenue. CoenuHeHus KpeMHHsSs B mpupoae. OOmue
npeacTaBieHuss 06 okcuae kpemuus (IV) m kpemMHHEBONH KHCIOTE.
Cunukarsl, 170.4 HCIIOJIL30BaHIE B OBITY, MeIUIINHE,
MPOMBINIUICHHOCTHA.  BaKHEWIue  CTPOUTEIbHBIE  MaTepHAJIbI:
KepaMuKa, CTEKJO, IIEMEHT, OeToH, kene300eToH. [Ipobiemsl
0€30MacHOr0  MUCIOJIb30BAHUSI  CTPOUTEIBHBIX  MaTEpUalIOB B
IIOBCEIHEBHOM KU3HU

2.8

XVWMHUYECKUI JKCIEPUMEHT: H3ydeHue OoOpaslloB HEOPTaHMYECKHX
BEILIECTB, CBOMCTB COJISIHOM KHUCJOTBI; MPOBEACHUE KAaYECTBEHHBIX
peaknMii Ha XJOPUI-MOHBI W HAONIOJICHHE TPU3HAKOB UX
NPOTEKAaHMs; OIBIThL, OTpa)xaromue Q(U3NUECKHE U XUMHYECKUE
CBOWCTBA TaJIOTEHOB M UX COEAWMHEHUN (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  OOpa3lamMu  XJIOPUOB
(rajJloreHUJI0B); O3HAKOMJICHHME ¢ oOpasllaMd Ccepbl U €€
COCIMHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB);
HaOJIOJICHUEe TIpollecca OOYriauMBaHUS caxapa TMOJ JIeUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTBI; HU3YYEHHUE XUMHUYECKHX
CBOMCTB pa30aBJICHHON CEpHOM KUCIIOTHI, TPOBEICHUE KaueCTBEHHOMN
peaknuu Ha Cyib(aT-uoH M HAONIOJCHUE MPU3HAKA €€ MPOTEKaHUS,
O3HaKOMJIEHHE C (PU3UYECKUMHU CBOMCTBaMHU a30Ta, (ochopa u ux
COCIMHEHUI  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
oOpasuiaMu  a30THBIX M (ochopHBIX yAOOpEHUH; MOJIy4YEHUE,
coOupaHue, pacro3HaBaHWE W M3y4YEHHE CBOWCTB aMMHAKa;




IPOBEJCHNE KaUECTBEHHbIX peakluii HA HOH aMMOHUs U (hocdaT-uoH
U UW3y4YyeHUE IIPU3HAKOB HX IPOTEKaHUs, B3aUMOJACUCTBUE
KOHLICHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); WU3YUYCHHE MoJenen
KPUCTAINTMYECKUX  pPElIeTOK  anmasza, rpadura, ¢yepeHa;
O3HAaKOMJIEHHE C IPOLIECCOM aJCOpOIMM PAaCTBOPEHHBIX BELECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTIa3a; IOJIY4YECHUE,
coOupaHue, pacro3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOTO rasa;
IPOBEJCHNE KAaU€CTBEHHBIX PEAKIMil Ha KapOOHAT- U CUIIMKAT-HOHBI
U W3y4YCHHE [IPU3HAKOB MX IPOTEKaHWsA; O3HAKOMIICHHE C
MPOAYKIMEN CUJIIMKATHOU IIPOMBIIITICHHOCTH; pelienue
AKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe 'BakHEHIINe HEMETaJUIbl U UX
COCIMHEHHUS "

MeTayuisl 1 UX COCIUHCHUA

3.1

OOmiass xapakTepUCTHKAa XMMHMUYECKHUX JJIEMEHTOB - METAJUIOB Ha
OCHOBAaHHWM UX NOJIOKeHHs B lleproguyeckoil cucreMe XUMHUYECKHX
anementoB JI.MI. MenneneeBa u crpoeHnss aroMoB. CrpoeHue
METAJIJIOB. Merannnueckast CBA3b U MeTaNInYecKast
KPUCTAJUIMYECKAs] PelIeTKa. JJIEKTPOXUMUYECKUN psAJl HANPSHKEHUN
METaJJIOB

3.2

du3nyecKue W XUMHUYECKHE CBOMCTBA MeTaioB. OOIIKME CIocoObI
noydeHuss mMetauioB. [IoHSTHE O KOPpPO3WHM METAIOB, OCHOBHBIC
CrocoObl  3amuThl UX OT Koppo3uu. CruiaBbl (cTajgb, YYyTryH,
TIOpATIOMUHUNA, OpoOH3a) W WX TMPUMEHEHHE B OBITY U
IIPOMBIIIJICHHOCTH

3.3

[Ilemounbie MeTaibl: TOJOXKEHUE B Ilepumoauyueckor cucreme
xumudeckux snemeHtoB JI.M. MeHueneeBa; CTpOCHHME HX aTOMOB;
HaxoXJeHue B mpupoje. Pu3nyeckne U XMMHYECKHUE CBOMCTBa (Ha
npuMepe HaTpus U Kayusi). OKCUJIBI U TUIPOKCUIBI HATPUS U KaJIusl.
[IpuMeHeHne MIETOUYHBIX METATIIOB U UX COCTMHEHUH

3.4

[[lenouyno3eMebHbIE METaIIbl MarHUid W KaJbLIUMK: IIOJIOKCHUE B
[Tepnoanueckon cucreme xumuueckux aneMeHToB [[.1. Menaeneena;
CTPOEHHE HUX aTOMOB; HaxoOXJaeHue B mpupoje. Duzndeckue u
XHMHMUYECKHE CBOMCTBA MarHusl U Kaabliys. BakHeniyue coequHEeHUs




KaJIbIUs (OKCUJI, TUAPOKCHU, cOJn). JKEeCTKOCTh BOJBI U CIIOCOOBI €¢
yCTpaHEHUS

3.5

AsnroMuHUA: TI0J0keHue B Ileproandeckoil cucTeMe XUMHYECKHX
anemeHToB J[.MI. MenzaeneeBa; CTpOCHHME aTroMa; HAXOXKJICHHUE B
npupoae. DPu3NUECKHUE W XHUMHUYECKHME CBOWCTBA aJIIOMHUHUS.
AMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS

3.6

Kenezo: mnosoxenue B Ileproanyeckol CcHUCTEME XHMHUYECKUX
anemeHToB J[.MI. MenzaeneeBa; CTpOCHHME aTroMa; HAaXOXKJICHHUE B
npuponae. dusnyueckue U XUMUYECKUE CBOMCTBa jxene3a. OKCHUIbI,
ruapokcuanl U conu xenesa (II) u xenesa (III), ux cocras, cBoiicTBa
Y TIOJTyYEHHUE

3.7

XVWMHYECKHUI HKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMu METaIOB U
CIUTaBOB, WX (PU3NYECKUMHU CBOMCTBAMHU; H3YUYCHHE pE3yJIbTaTOB
KOPPO3UU METAIOB (BO3MOYKHO HCIIOJIL30BaHUE BUACOMATEPHUAIIOB),
OCOOEHHOCTEN B3aMMOJECHCTBHS OKCHAA KalbLMsl U HATPUs C BOAOH
(BO3MOXKHO  HCIIOJIb30BAHHWE BUJCOMATEPHUANIOB); MCCIIEI0BaHUE
CBOMCTB JKECTKOM BOJBI; IpoLEcca TOPEHHUs »Keye3a B KUCIOpOJIe
(BO3MOKHO  HCIIOJIB30BaHHE  BHUAEOMATEpUAIOB);  MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pEaKIMii Ha HWOHBI (MarHus, KaJbIWs,
amoMuHus, 1uHKa, xeneza (II) wm xemesa (III), memu (ID);
HaOIII0/IEHUE U OMUCAHKE MPOIIECCOB OKPAITMBAHUS TUIAMEHU HOHAMHU
HATpHs, Kalug W Kaublusd  (BO3MOXHO  HWCIOJIb30BAaHUE
BUJICOMATEPUAIIOB); UCCIIEOBAHUE aM(dOTEPHBIX CBOWCTB
TUAPOKCUJIA  QIIOMUHUS W THUIPOKCHIA  IIMHKA;  PEIICHUE
AKCIIEPUMEHTANIFHBIX 3a/lad 1o Teme "BakHeliue MeTamibl U HX
coeauHeHus"

XUMHS ¥ OKpyXkKarouias cpeaa

4.1

HoBbele marepuwanbl w TexHosoruu. BemectBa w Marepuanbl B
MOBCEIHEBHOM >KWU3HU 4YeJOBeKa. XUMHS M 310pOBbE. be3oracHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakiuii B ObiTy. [lepBas
MMOMOIIb MPU XUMUYECKHUX 0KOTaX U OTPABJICHUSIX

4.2

OCHOBBI JKOJIOTUYECKOW TPAMOTHOCTU. XHMHYECKOE 3arpsi3HEHUE
okpyxaromien cpensl [IJIK. Posib Xxumun B pelieHnn 3K0I0THYECKUX
npobnem. [lpupomHble  HCTOYHUKH  yrAEBOAOPOAOB  (YTroJib,




PUPOJIHBIN Ta3, HEPTh), TPOAYKTHI UX MEPEPa0OTKU, UX POJIb B OBITY
Y TIPOMBIIIUICHHOCTH

4.3 | XUMUYECKUN OKCHEPUMEHT: HU3y4YyeHHEe O0O0pas3loB MaTepuasoB
(cTexJ0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI)

155.7. Ins mpoBeaeHUsI OCHOBHOTO TOCYJIAPCTBEHHOTO 3K3aMEHA MO XUMHH
(manee - OI'D mo XxUMHUHM) UCHOJIB3YETCA MepeyeHb (KOAUu(pUKATOp) MPOBEPIEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOW MPOrpaMMBbl
OCHOBHOTI'0 00111eT0 00pa30BaHUs U JIEMEHTOB COACPIKAHUS.

Tabmuma 23.4

[Iposepsiembie Ha OI'D o xuMuu TpeObOBaHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHUs

Kon [IpoBepsiembie TpeOOBAHUS K MTPEAMETHBIM PE3YJIbTaTaM
poBEpsieMOr 0a30BOT0 YPOBHS OCBOCHUSI OCHOBHOM 00pa3oBaTebHOMN
0 TpeboBaHMUs | IPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3zoBanus Ha ocHoBe PI'OC

1 [IpencraBnenue:

1.1 0 TI0O3HABAEMOCTH SBJICHUI MPUPO/Ibl, TOHUMAHUE 0ObEKTUBHOMN
3HAUUMOCTM OCHOB XMMHUYECKOM HayKM Kak oOJsactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa O0IIEH KYJIbTYphl
U TPAKTUYECKOM JEATEIBbHOCTH 4YEJIOBEKAa B  YCIOBUAX
COBPEMEHHOr0 OOIIEeCTBa; MOHUMAHUE MeCTa XUMHUHU Cpeau
IPYTHMX €CTECTBEHHBIX HAyK

1.2 O  HayyHbIX  METOJaX  IIO3HAaHWUS, B  TOM  YHCIIE
AKCIIEPUMEHTAJIbHBIX M TCOPETHUUECCKUX METO/aX MCCIICIOBAHMS
BCIICCTB M  M3YYCHUS XUMHUUYCCKHUX PCEaKIHUH, YMCHHE
WCIIOJI30BaTh MOJCIH IJIi OOBSICHEHUS CTPOCHHS aTOMOB M
MOJICKYJT

1.3 0 cdepax npodecCHOHATBLHON IEATCIBHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKCHHMSIX ~ XMMHYECKOM  HAayKd,  YTO  ITO3BOJIHUT
oOyJaromuMcsi paccMaTpUBaTh XHMHIO Kak cdepy CBoei




Oynymiedi mnpodeccHOoHaNbHON  JCSATETBHOCTH W CIEINIATh
OCO3HAHHBIM BBIOOP XMMHHU KaK MPOQPHIBLHOIO MpeaMeTa MpH
Mepexoie Ha YPOBEHb CPETHETO 00IIEeTr0 00pa3oBaHuUs

BJI&I[CHI/IC CHUCTEMOM XUMMYECKHUX 3HAHUU U YMCHUC IIPUMCHATDH
CUCTCMY XUMHNYCCKUX 3H3HPII>1, KOTOpasd BKIHOYACT:

2.1

BOKHEUIIINE XUMUYECKHE TMOHATHUS: XHUMHYECKUH DIIEMEHT,
aToOM, MOJIEKYJia, BEIEeCTBO, MPOCTOE M CJIOXKHOE BEIECTBO,
OJIHOPOJIHASI U HEOJHOPOAHAsI CMECh, OTHOCHUTEIIbHbIE aTOMHAas
U MOJICKYJSIpHAsT MacChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAasT Macca, MOJSIPHBI 00bEeM, OKCHJ, KHUCIOTa,
OCHOBaHHE, COJIb (CPEmHSsI), XMMHYECKas pPEaKIUs, pPEaKIuu
COCIMHEHMsSI, PEaKIMU PAa3JI0KEHHUs, pEaKIUh 3aMelIeHus,
peakuuu oOMeHa, TerIoBoM AhPeKT peakiuu, 3K30- U
SHIOTEPMUYECKUE  pPEaKIMU, pacTBOp, MaccoBas  JOJs
XUMHUYECKOTO DJEMEHTa B COCIMHEHHH, MaccoBas IO U
MIPOIICHTHAS] KOHIICHTPAIIUS BEIIECTBA B PacTBOPE, SAPO aToOMa,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paANyC aToma,
BaJICHTHOCTh, CTENCHb OKHUCJICHHUS, XHMHYECKas CBS3b,
AIEKTPOOTPUIIATEIILHOCTD, noJIIpHAast u HEMnoJIIpHas
KOBaJICHTHAsl CBsI3b, HOHHAs CBs3b, METAJIMYECKAs CBS3b,
KpUCTaJUIMYeCcKasi pemeTka (aToMHasi, MOHHAs, METAJTTHYeCKas,
MOJICKYJISIpHAsi), WOH, KAaTHOH, AaHHOH, OJJEKTPOJIUT U
HEAJICKTPOJIUT, DJICKTPOJUTHYCCKAS TUCCOIHAITUS, PEaKITuu
MOHHOTO OOMEHA, OKHCIIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH,
OKHCJIUTEIh U BOCCTAHOBUTEJh, OKUCIICHHE W BOCCTAHOBJICHHE,
ANEKTPOSU3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOoOpaTUMBbIE PpEaKIMH, CKOPOCTh XHUMHYECKOM peakiuw,
kartanusarop, [IJIK, koppo3us meTaiios, CIuIaBbl

2.2

OCHOBOIIOJIATralOIIME 3aKOHBI XUMUU: 3aKOH COXPAHEHUS MACCHI,
nepuoanueckuil 3akoH .M. MenaeneeBa, 3aKOH MOCTOSTHCTBA
cocTaBa, 3aKOH ABOrajipo

2.3

TEOPUM XUMHH: ATOMHO-MOJIEKYJISIDHAss TEOpHUs, TEOpHs
INEKTPOITUTHYECKON TUCCOLUALINT

Brnanenue ocHoBaMHr XUMUYECKON ITPAMOTHOCTH, BKITFOYAKOILIEH:




3.1

YMEHHE TPaBWIBHO HCIOJIB30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM YUCIIe MUHEPAIbHBIC YI00PSHHS, METAJUTBI U
CIUIaBBI, TPOIYKTHI TEPepabOTKA TPHUPOAHBIX HCTOYHHUKOB
yIAEBOAOPOAOB (YIJIA, TPUPOMHOTO Traza, HehTH) B OBITY,
CETCKOM XO35HCTBE, HA TPOU3BOICTBE U MMOHUMAHUE 3HAYCHUS
KHUPOB, OCIKOB, YIJIIEBOJOB ISl OpraHW3Ma 4YeJIOBEKa, YMCHHE
IIPOTHO3UPOBATh BIIMSHUE BEIICCTB U XMMHUYECKHX IPOIIECCOB
Ha OpPTaHW3M YeJIOBEKa U OKPYKAFOIIYIO IPUPOIHYIO CPEITy

3.2

YyMEHUE HWHTErpUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX y4eOHBIX MPEAMETOB

3.3

HaJlMyue oOmblTa pPabOThl C Pa3IUYHBIMU HUCTOYHUKAMH
uHbopMaIuu 1O XUMHUHU (HaydyHas MW HAyYHO-TIOMYJspHAas
JUTEpaTypa, CII0BapH, CIPABOYHUKHN, THTEPHET-PECYPCHI)

3.4

YMCHHC 00OBEKTHUBHO OLICHUBAThb I/IHCI)OpMaI_[I/IIO O BCIICCTBAX, UX
IIPCBpAICHUAX HW IIPAKTHYCCKOM IIPUMCHCHHH H YMCHHUC
HCIIOJIB30BATh €C IJISI PCIICHUA y‘lC6HO-HO3HaBaTGHBHBIX 3aga4

Bnanenue OCHOBaMU MOHATUIHOTO armapara u
CUMBOJIMYECKOTO SI3bIKa XHMHH [JIsI COCTaBlieHUs (Hopmys
HEOPraHUYECKUX BELIECTB, YPABHEHHI XWMHYECKUX PEAKIINI;
ocHOBamMH  xumudeckod  HomeHknatypsl  (IUPAC u
TPUBHAIBHOM )

YMeHue  OOBSCHATH  CBSI3b  MOJIOKEHUSI ~ DJIEMEHTa B
[lepuonnueckold cuUCTeME C YHUCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB W 3apsf
sipa, o01Iee YUCIio AJIEKTPOHOB), paclpeeICHUEM AJIEKTPOHOB
M0 DHEPTETUYCCKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOIOB,
KaJIis U KaJIBIIHS

[IpencraBimenne O TEPUOAUMYECKOW 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (panuyc aToMma,
AJIEKTPOOTPUIIATEIBHOCTE), MPOCTHIX W CIIOXKHBIX BEIIECTB OT
noJIoKeHHs 31eMeHToB B Ilepuognueckoil cucreme (B MalbIx
nepuoaax M TJIaBHBIX MOATPYNNAax) U JIEKTPOHHOTO CTPOEHUS
aToMa




YMeHue kinaccu@uImpoBaTh:

7.1 XUMUYECKUE AIEMEHTHI

7.2 HEOPraHWYEeCKHE BEIECTBA

7.3 XUMUYECKUE PEaAKIINU

8 YMeHue onpeensiTh:

8.1 BaJICHTHOCTh M CTETCHb OKHUCJICHHS XHUMHYECKUX DJIEMCHTOB,
3aps]l MOHa

8.2 BUJI XUMUYECKON CBSI3M M TUI KPUCTATMIECKON CTPYKTYPHI B
COCTMHECHMSIX

8.3 XapakTep cpeapl B BOJHBIX pacTBOpax BeEIIECTB (KHUCIIOT,
OCHOBAHMUIA)

8.4 OKHCJIUTENh U BOCCTAHOBUTEITH

9 YMeHue xapakTepu3zoBaTh (PU3MYECKHME M XUMHUYECKHUE
CBOWCTBA:

9.1 IPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOJAOPOA, Tpadur, anmas,
KpeMHHH, a30T, pocdop, cepa, XjIop, HATPHUH, KaTuil, MarHui,
KaJIbIIUM, ATFOMUHUMN, 5KEJI€30)

9.2 CJIOKHBIX BEIIIECTB, B TOM YHCIIE UX BOJHBIX PacTBOPOB (BOHA,
aMMHaK, XJIOPOBOAOPO/I, CEPOBOIOPOI, OKCUIBI U TUIPOKCHIbI
metamioB | - 1A rpynn, amomunus, menu (I1), muaka, xemnesa
(IT u III), oxcuner yrnepona (II u 1V), kpemuus (IV), azota u
dochopa (III u V), cepet (IV u VI), cepuucras, cepHas,
azoTucras, a3oTHas, QocdopHas, yrojibHas, KpEeMHHEBas
KHCJIOTa ¥ UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEUIECTB B
3aBUCUMOCTH OT WX COCTaBa M CTPOCHUS, IPUMCHCHHE BEIICCTB
B 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTH IPOTCKaHHS
XUMUYECKUX MPEBPAIEHUN B PA3TUYHBIX YCIOBUSIX

10 YMeHHE COCTaBIATH MOJICKYJSIPHBIE W HWOHHBIC YpaBHEHUS

peaxkiuii, B TOM YUCJIE:




10.1

peakIuii HOHHOTO 0OMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
10.3 WJUTFOCTPHUPYIONTNX XUMHUYECKHE CBOMCTBA M3YYCHHBIX KIIACCOB
(TpyIil) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKIAONINX TEHETUYECKYIO B3aUMOCBS3b MEXIY HUMU
11 YMeHue BBIYUCISTH (IPOBOJUTH PACUEThI):
11.1 OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JOJIF0 XUMUYECKOTO AJIEMEHTa B COSIUHEHUH
11.2 MAaCCOBYIO JOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSIM XMMHYECKUX PEAKIUi U HAXOAUTh KOJIUYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB I MTPOTYKTOB PEAKIIUN
12 Brnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJIaMU HAY4YHOrO IO3HaHMs (HaAOJIOIEHHE,
U3MEpPEHUEe, JKCIEPUMEHT, MOJEIUPOBAHUE) TPU HU3YUCHUU
BEIIECTB M XUMHUYECKUX SIBJIICHUI;, yMeHHE C(HOpMYyITUpOBaTh
po0eMy U MPEAJIOKUTh MYTU €€ PEIICHHUS
12.2 0e30macHo paboThl C XMMUYECKUMU BEIIECTBAMH, XUMHUYECKOMN
MOCYJION 1 TaOOPaTOPHBIM 000PYIOBaHUEM
12.3 npaBWwiamMu ~ 0€30macHOro  oOpalieHuss C  BEIIECTBAMH,
UCTIOJIb3yeMbIMH B TIOBCEAHEBHOM  JKWM3HHM, IpaBUJIAMU
MOBEACHUS B IIEJISIX COEPEKEHHUS 3/I0POBbS M OKpYXKaromiei
OPUPOAHONM  cpedpl;  TNMOHUMaHuE  Bpeaa  (OMacHOCTH)
BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI OIPEICIICHHBIX BEIICCTB,
CIIOCOOOB YMEHBIIECHUS | TPEAOTBPAIICHUS WX BPEIHOTO
BO3JEUCTBUS
13 Hanuuwe  mpakTWueckMX  HABBIKOB  IUIAHUPOBAHHUS U
OCYIIIECTBJICHUS CIICAYIONNX XUMHIECKUX YKCIICPUMCHTOB:
13.1 U3y4eHHUE U OmnucaHue (U3UYECKUX CBOWCTB  BEIIECTB;




O3HAaKOMJIEHHE C (PU3MYECKUMU U XUMHUYECKUMU SIBICHUSIMU;
OTIBITHI, WILTFOCTPUPYIOIIHNE MPU3HAKH TPOTEKAHNUS XUMHUECKUX
peaKuuin

13.2

N3Yy4CHHUC CIroco0oB Pa3aCIICHUA cMmecen

13.3

MOJIyYeHUE KHUCIOpOAa W HU3YYEHUE €ro CBOMCTB; IMOJYYEHUE
BOJIOPO/Ia MU WU3YYEHUE €r0 CBOMCTB; MOJYUYCHHE YTJIECKHCIIOTrO
raza U U3y4eHHUE €ro CBOMCTB; MOJIyYCHUE aMMHaKa U U3yUYCHHUE
€ro CBOMCTB

13.4

IMPUTOTOBJICHUC PACTBOPOB C OHpGI[GJICHHOﬁ MacCOBOM IIOJIGI?I
PaCTBOPCHHOI'O BCUICCTBA

13.5

NpUMEHEHUE HWHIUKATOpPOB  (JlakMyca, METWIOpaHxka |
dbenondranienna) g OMpeACNiCHUS XapakTepa Ccpelbl B
pacTBOpax KHUCIIOT U IIeI0Yen

13.6

UCCJIEIOBAHUE U OIMCAHUE CBOMCTB HEOPTaHMYECKUX BELIECTB
pPa3IMYHBIX KJIACCOB; W3YYEHHE B3aUMOJEUCTBUS KHUCIOT C
MeTaJlJlaMH,  OKCHJaMHU  METaJJIOB,  pPacTBOPUMBIMH U
HEPACTBOPUMBIMU  OCHOBAaHHSAMHM,  COJIIMM;  IIOJy4YEHUE
HEpPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OIHOTO MeTailia
IpPYyTMM U3 pacTBOpa COJIM; HCCIEAOBaHHE aM(pOTEPHBIX
CBOMCTB I'MIPOKCUIOB AIFOMUHUS U IUHKA

13.7

pEIIEHUE SKCHEPUMEHTAIbHBIX 3a1ad nmo TemaM: "OCHOBHBIE
KJIACChl HEOPTaHMYECKUX COCIUHEHUU'"; "DIECKTPOIUTHYECKAS
nucconuanua"; "BaxHelmne HEMETalJbl M UX COCOUHCHUS';
"Ba)xkHenIe MeTaJuIbl U UX coequHeHus"

13.8

XUMUYECKUE DKCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU
IPOTEKaHUS PEaKIINii HOHHOTO OOMEHA; KaYeCTBEHHBIE PEaKITUU
Ha TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHU/I-,
opomun-, nomua-, cymnbdar-, ocdar-, kapOOHAT-, CHUIUKAT-
AHUOHBI, THUAPOKCHUI-MOHBI, KATHOHBI aMMOHUS, MarHus,
KaJIbLIUS, allOMHUHUS, Kene3a (2+) u xkene3a (3+), meau (2+),
ITUHKA

14

YMenue:




14.1 NPEACTaBISATh PE3yJbTaThl AKCIEPUMEHTa B (popMe BBIBOJIOB,
JI0Ka3aTeNNbCTB, TPa(pUKOB M TAOIHI] M BBISIBIATH SMIIUPUICCKHE
3aKOHOMEPHOCTH

14.2 yCTaHABJIMBaTh CBS3W MEXAy pealbHO HAaOJI01aeMbIMHU
XUMHYECKUMH SIBJICHUSMU U TPOIECCaMH, TPOUCXOISIINMU B
MaKpo- W MHKPOMHUPE, OOBICHATH MPUYMHBI MHOT000pa3us
BEIIIECTB

TabOmura 23.5

HepequL 9JICMCHTOB COACPKAaHUA, ITIPOBCPACMBIX HA OCHOBHOM
rocyaapCTBCHHOM 3K3aMCHE 110 XMMHWHU

Kon [IpoBepsieMblil 37IEMEHT COJIEPHKAHUSA

1 HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUE ITOHATHA

1.1 |Ywucteie BemecTBa U cMecu. CriocoObI pa3ieneHus cmecei

1.2 ATOMBI u MOJICKYJIBI. XHUMHYECKHE OJICMCHTHI. CuMBOJIBI
XUMHUYCCKHUX 3JICMCHTOB. HpOCTBIC N CJIOXXHBIC BCIIICCTBA.

1.3 |Xumuueckas ¢opmyna. BalleHTHOCT,  aTOMOB  XMMHYECKHUX
aneMeHTOB. CTeNneHb OKUCIEHUS

1.4 |3akoH mocTosHCTBAa cocTtaBa BemiecTB. OTHOCUTENILHAST aTOMHAas
Macca. OrTHocuTeNbHAsE MOJIEKyJspHas Macca. MaccoBas 1074
XUMHUYECKOT'0 DJIEMEHTA B COEJUHEHNN

1.5 |KonuuectBo BemecTBa. Moabs. MosnsipHas macca. MossipHblid 00beM
ra3oB. B3aumocBs3p KoJiMdecTBa, Macchl M YHUCIA CTPYKTYpPHBIX
€/IMHHUII BELIECTBA

1.6 |Dusnueckue W XUMHUUYECKHE SIBJICHHUSA. XUMHUYECKash peakius U ee
MpU3HAKHA. 3aKOH COXPAHEHUsS MacChl BEHIECTB. XUMHUUYECKUE
YpaBHEHHUS

2 [lepuomnueckuii 3akoH u llepuoguueckas cucreMa XUMHYECKHUX
snementoB /.. MenneneeBa. CTpoeHue aToMOB




2.1

Ilepuognmueckuit 3akoH. Ilepuonnueckas cucTteMa XUMHUYECKHX
anemeHToB .M. MenneneeBa. Ilepuoasl u rpynnbl. PU3HUECKUU
CMBICII IOPSAIKOBOTO HOMEPA, HOMEPOB MIEPUOJIA U TPYNIIBI AJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX saep. M30Tombl. DIJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX
aneMmeHTOB [lepuoanueckont cucremsel .M. Menaeneesa

2.3

3aKOHOMEpPHOCTU B H3MEHEHUU CBOMCTB XMMHUYECKHX JJIEMEHTOB
NEPBBIX TpeX IMEpPUOJIOB, Kallud, KaublUs (paauyca aTOMOB,
3JIEKTPOOTPULIATENIBHOCTH, METAUIMYECKUX W HEMETAJUIMYECKUX
CBOMCTB) M HX COEJUHEHHM B COOTBETCTBUM C TMOJOXECHUEM
3JEMEHTOB B lleproanueckor CUCTEME U CTPOEHUEM UX aTOMOB

Crpoenue BeniecTna

3.1

Xumudeckas cBs3b. KoBajieHTHas (MOJIApHAss W HETOJSApHAs) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MOHHasi CBS3b.
Mertamnnueckast CBA3b

3.2

Turbl KPUCTAIIINYECKUX peLIETOK (aToMmHas, VOHHA,
METaJJIMYECKas), 3aBUCHUMOCTh CBOMCTB BeEIlleCTBa OT THUIIA
KPHUCTAJUINYECKOMN PELIETKU U BUJIa XUMHUYECKOMN CBS3U

Baxnenmme npeacraBuTeIn HEOPraHMYECKUX BemecTB. Hemeraiuibl
1 UX COeIMHEeHHUs. MeTalibl U UX COCIUHECHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPTaHHMYECKUX COCTUHEHUM:
OKCHJIOB (C0JIeOOpa3yrolre: OCHOBHBIC, KUCIOTHBIE, aM(pOTEPHBIC) U
HecoJieoOpa3yrolne; OCHOBaHUM  (IEJIOYM UM HEPACTBOPUMBIC
OCHOBAHUS); KHUCIOT (KUCIOPOJCOAEpKalre U OECKUCIOPOIHbIE,
OJIHOOCHOBHBIC U MHOTOOCHOBHBIE); COJICH (CPEHUX U KUCIIBIX)

4.2

du3nyeckue ¢W  XUMHYECKHME CBOWCTBA MPOCTBIX  BEUIECTB-
HEMETAJJIOB: BOJOPOJA, XJIOpa, KUCIOpoJa, cephl, azoTa, (ocdopa,
yTJIepo/ia, KPEMHUS

4.3

PuU3NYECKHE U XUMUYECKHE CBOMCTBA INPOCTHIX BEIECTB-METAIIOB:
JATHUSA, HATPUs, KaJWsA, MarHus W KajbLMs, QJIIOMHUHUS, >KEJe3a.
DIIEKTPOXUMHUYECKUN PSIT HAIPSKEHU METAJIOB




4.4

du3n4yeckue M XMMHUYECKHE CBOMCTBA BOJOPOIHBIX COGI[I/IHCHI/Iﬁ
HCMCTAJJIOB: XJIOPOBOJOPOda, CCPOBOAOPOAA, aAMMHAKA

4.5

Pu3N4eCKUe U XUMHUYECKUE CBOMCTBA OKCHUIOB HEMETAIJIOB: CEPBI
IV, VI), azora (II, 1V, V), dochopa (IlI, V), yrnepona (II, 1V),
kpemuus (IV). Ilonydenne okcuaoB HEMETAIOB

4.6

XUMHYECKUE CBOMCTBA OKCUJIOB: MeTaiuioB A - IIIA rpymm, muHKa,
menu (IT) u xxenesa (11, II1). [TonyyeHne OKCUI0B METAIIJIOB

4.7

XHUMHUYECKHE CBOMCTBA OCHOBAHUN W aM(OTEPHBIX THIPOKCUIOB (Ha
npuMepe TUAPOKCHUIIOB aJIOMHMHMS, >Kene3a, LuHKa). [lomyuenue
OCHOBaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OO6mue  XMMHYECKHE CBOMCTBAa  KHCIIOT:  XJIOPOBOJOPOIHOM,
CEpPOBOJIOPOJHON, CEPHUCTOM, CEpHOM, a30THOU, (ochOopHOH,
KPEMHUEBOM,  YIOJbHOM. Oco0Obple  XMMHUYECKHME  CBOMCTBa
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [lonydenue kuciaor

4.9

OO6mue xuMHUYecKue CBOMCTBa cpeHux coneit. [lonyuenue coneit

4.10

[Tony4yenne, coOupaHue, pacrmo3HaBaHUWE BOJOPOJAA, KHCIOPOA,
aMMHaKa, YTJIEeKHCIIOro raza B 1abopaTopuu

4.11

[Tomyyenne  amMmmaka, CEpHOM M a30THOM  KHUCIOT B
MPOMBIIUIEHHOCTU. O0111He crtocoObl MOTYyYEeHUS] METAIIIIOB

4.12

I'eneTnyeckas CBSI3b MCXKAY KiIaCCaMHU HCOPIraHNYCCKUX COCI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIINHT

5.1

Knaccudukanus XuMUUeCKUX peakifil M0 pa3IMYHbIM IMPU3HAKAM:
0 YUCIYy W COCTaBy Y4YacTBYIOIIMX B PpEAKIMH BEIIECTB, IO
TerioBoMy 3¢ GdeKTy, 10 U3MEHEHUIO CTENeHEeW OKUCICHUS
XUMUYCCKUX DJIEMEHTOB

5.2

TeroBoit  3hdekT XUMHUYECKOW pPEaKlUh, TEPMOXUMUUYECKUE
ypaBHEHUS. DK30- M SHJOTCPMUUYECKHUE PEAKIINH. TEePMOXUMHUUYECKHE
ypaBHCHUS

5.3

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCAKIUU. Oxucnurenm u
BOCCTAHOBUTCIIH. Hpoueccm OKHUCJICHUA n BOCCTAaHOBJICHUAI.




QHCKTPOHHBIﬁ 0ajaHC OKHMCIUTEILHO-BOCCTAHOBUTEIHLHOM pCaKnun

5.4

Teopuss dAEKTpONMMTHYECKON Jucconranui. KaTHOHBI, aHHOHBI.
DJIEKTPOJUTHI U HEIEKTPOJUTHI. CHIIbHBIE U CIA0bIC AJICKTPOJIUTHI.
CreneHn qucconuanum

5.5

PeaKHI/II/I MOHHOTO OOMEHa. Y CIIOBUS IMPOTCKaHUA peaKuHﬁ HOHHOTO
O6MCHa, ITOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUA peaKHI/Iﬁ

XuUMUS U OKpYXKaKoIas cpena

6.1

BemectBa u wmarepuansl B MIOBCEJHEBHOM JKM3HH YEJIOBEKA.
be3onacHoe uCMNONB30BAHME BEIIECTB M XUMHUYECKHX PEaKUUW B
naboparopuu u ObITy. IlepBasi moMoue Npu XUMHUUYECKUX OXKOTax U
OTPaBJICHUSIX

6.2

XVWMHUYECKOE 3arps3sHEHUE OKPYXKAIomeh cpenbl (KUCIOTHBIE JTOXKIM,
3arps3HEHUE TOYBBI, BO3JlyXa M BOJIOEMOB), CIIOCOOBI  €ro
npenotBpamieHus [IpeaenbHas nqomycTUMasi KOHIIEHTpAIUsl BEIIECTB
(ITIK). Ponb xuMuu B pelieHUH IKOJIOTHYECKUX MpooIieM. Y cuieHue
NapHUKOBOTO 3¢ (heKTa, pa3pylieHHe 030HOBOTO CJIOs

6.3

[Ipumenenue cepsl, azoTta, ¢ocdopa, yriaepoaa, KpeMHUS U HX
COCIMHEHU B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIHCKOM
xo3siicTBe. [IpuMeHeHne MeTamioB H CIUIABOB (CTajib, YYTYH,
TIOpATIOMUHUN, OpoH3a) B OBITYy W MPOMBIIUIEHHOCTH HX
coequHeHui. [ToHsATHE O KOppPO3UU METANJIOB, OCHOBHBIE CIIOCOOBI
3alIUThI UX OT KOPPO3UHU

6.4

IIpupoaHblE MCTOYHUKH YIJIEBOJOPOAOB (Yrojb, NPUPOAHBIA ra3,
He(Th), TIPOAYKTHl UX mepepaboTku (OEH3UH), UX POJb B OBITY U
MPOMBIIUIEHHOCTH

6.5

[lepBoHavasibHbIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX Kak o
COCMHEHUSX yriepoja (MeTaH, 3TaH, ATUJIEH, alleTWICH, ATaHOI,
TJIMIEPUH, YKCYCHasi KucioTa). [loHsTHe 0 OMOJOTHYECKH Ba)KHBIX
BEILIECTBAX: JKMUpax, OeJKax, yrieBoJlax - U WX POJM B >KU3HU
YyesoBeKa

PacueTnr:




7.1 |mo ¢popMynaM XUMMHUYECKUX COCTMHEHUN

7.2 |macchl (MaccoBO) I0JM PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3 |10 XUMHUYECKUM ypaBHEHUSIM

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxrmmmonepHoe o61iecTBo «M3marenbetrBo «lIpocBemenue»

["abpuensn O. C., OctpoymoB U. I'., CnankoB C. A.Xumus: 9-i kinacc: 6a30BbIi
ypoBeHb: yueOHuk.M.: AO "Uznarenncro "IIpocBemienne»
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