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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuM NOa€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COJ/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHHS.

N3ydyenune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U PYHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  yuyeOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOImMXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOW CBA3H;

— TpeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromMy, BBINONHAS (GYHKIUM OOBSICHEHUS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHE XUMHU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTHUU MO3HABATEIHHBIX YMEHHUHN H
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KAK:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YEeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4aromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENBHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3Yd 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opMmHpoBaHHE y OO0OydYalOIIMXCA T'YMAHUCTUYECKUX OTHOILCHUM,
NOHUMAaHUsl LEHHOCTH XUMUYECKHMX 3HAHUM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIeco00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIss M HAMPABICHHOCTH NaJbHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEJNIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MoO3HaHHWS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHMI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUjaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHe THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBHE kele3a ¢ pactBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JCJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHHS  OMNbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEePKHEBBIX ).

BaxHellline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoaa B mIpupoAe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune xucimopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemecTBOo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpOZI€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyYEHHUE,
coOupaHue, pacrno3HABaHUE UM H3YYEHUE CBOMICTB KHUCIOPOJa, HAOIIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHHE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehncTBie Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIIOYECH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaXHeWlme KiIacChl HEOPTraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkomepuonnas ©  JiIMHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJEKTPOHHBIX  000JIOUEK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIIaM U IEPUOJAM.

3nauenue [leprnoanueckoro 3akoHa u [leprpoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKucCIEeHUs U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oO0pasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MEeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § Kiacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKanus, TMepUOIUIHOCTh, HAOIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
IIOJIE3HBIE UCKONIA€MbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHYECKasI peaKUMs

[lepnognueckuit 3akoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLU W HX
COCMHEHUN B COOTBETCTBMU C IIOJIOXKEHHEM 3JIEMEHTOB B I[lepuoandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMHU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [lonstue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[loHsaTne 0 xXumMruyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBneHnue ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBIECHUH 00 BIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa TUCCOIMAIMU KHCIOT, IIEJIOYed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTE€pUANIOB), IMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocaaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3oKeHUs, COSIUHEHUsI), paclio3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJIEHCTBHE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWlme XJIOpuabl U HUX
HaXOXJICHUE B MPUPOJIE.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3NUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W cChenupuyeckue). XHWMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYeHHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue u XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMUakK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOlicTBa (0OIlME Kak TMpEJACTaBUTENsl Kiacca KUCIOT M CcHelupUYEcKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monudpukammuu ¢docdopa, pu3MUECKUEe U XUMUUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuasl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlydeHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojax — U ux
poJM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine CTpOuTeNbHbIE MaTepualbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  MCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4EHUE XHMHMYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdat-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOICTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucreMe XuMmuueckux daeMeHtoB [l H.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTaiuoB. OU3nyeckue U XMMUYECKUe CBOMCTBa MeTaiioB. Ooimue
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
sanementoB /. M. MenaeneeBa, CTpOCHHME UX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyno3eMenbHbIE METAJUIbl MAarHUMil M KaJlblMi: IIOJIO)KCHUE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TIo10)keHue B [leproinueckoi cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [leproguueckon cucremMme XUMHUYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHUJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOMrOEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baknenime
METAaJIJIbl U UX COCMHCHUS.

XHUMHUS ¥ OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YelloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeanl (MpeaeiabHas T0myCcCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOMIMX eCTEeCTBEHHO-HAyYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IIHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCHU(UKANWs, TEePUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

dwuszuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYCCKUI 3apsij, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
I10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpHOUM WH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU WU COCTABJISIOLIME
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBHOM ACSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpeEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K MPUPOJIEC KaK HCTOYHHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KYyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO Y4EOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TMOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VIS KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEAKIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUi — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeliCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METObl U 3alpOChl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Jauanora M (WiM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH NP PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHWOH, PACTBOpP, MaccoBas J10Js BEIECTBA
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJCHUS (Hopmy
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOU CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMUuHyr0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckass cucTeMa XuMmudeckux siaemernToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATSILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTOpHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAAa M KHCJIOPOJA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTaient, METUIOPAHK U JIPYTHE).

K xoHily 00yuenus B 9 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKphIBaThb CMBICII OCHOBHBIX XUMHYECKHX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peakuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJCHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opMmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKCHIBATh U XapaKTepU30BaTh
Tabnuuynyo (opmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpymnma)», manbie u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MajblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEeH OKUCICHHS
XUMHUUYCCKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYIO H MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMPaHUIO
razo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonu-, kapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u llepuoguveckas cucrema xumudeckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aTOMOB.

Xumunueckas cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' ¢ PYHIIBL Y TJIEpOs https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumun. Posb XumMuu B KU3HA | bubnmnorexka HOK
yeJioBeKka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTie 0 MeToaX MO3HAHUS B XUMHH 1 bubmorera OK

A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «IIpaBuna paboTs
3 B JIa0OPATOPHUHU U MIPUEMBI OOPAILIEHUS C 1 bubmorexa LOK
PATOPHITH TP P https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 YucTteie BemecTBa U cMecH. CriocoOb! | bu6nuoreka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpaktrueckas padota Ne 2 «Pa3nenenue

5 Cl\feceﬁ (Ham 1/11:1)\46 € OYMCTKHU IIOBAPEHHOU 1 brbmmorexa LTOK

p p p https://m.edsoo.ru/ff0d28c8
COIIN)»
but6mmoreka [IOK
6 A 1
TOMBL I MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c¢

7 XHUMHUYECKUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | but6mmoreka [IOK
XUMUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOKHBIE BEIIECTBA 1 brbmorexa [OK

P Hl https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 brbmorexa [OK

YHAPHOE Y4 https:/m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [{OK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHoOcHUTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Moiib. Mousipaast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKnue U XUMUYECKHE SIBICHUS. bu6mmoteka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBUs NMPOTEKAHUS bubnmnoreka [HOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koimuecTBa, MacChl BEIIECTBA bubmuoteka [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
18 (coe HH(l;HHﬂ a3JI0’KEHUS 3a1\IZe eHUS bubmmorexa LHOK
8 P > SAMCHIEHIT, https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmorexa [TOK
H et Hf https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbhas padora Nel o treme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
21 Kncn};xo — DJIEMEHT U MPOCTOE BE y;(CTBO brbmorexa [OK
pol P HHeCTRO- https://m.edsoo.ru/ff0d448e
O3oH
22 dusnvecKue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK




KHCII0poJia (peakUy OKUCIICHHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

CrniocoObI Moy4eHus KHUCIopo/ia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPHUHU U IPOMBIIIIEHHOCTH bubmorexa LOK
patop P ' hitps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TemnoBoit 3 PeKT XUMUIECKON peaKIlum,
24 IOHATHE O TEPMOXUMHUYECCKOM YpaBHCHUU bubmorexa LOK
P P : https://m.cdsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUUYCCKUX PEAKIIHIX
TormmmBo (HedTh, Yroiab 1 METaH).
25 3ar $I3H€}EI/I€(1];O3 o a, CII0COOBI iro bubmmorexa LOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[TpakTiueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobupanue Kuciopoga bubmmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Bonxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubnmnorexka HOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 ®du3znvecKue U XUMUYECKUE CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [IOK
29 ITo € 0 KHCJIOTaX u CO
FUTTHE O KHCTOTAx H COMAX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHusT BOJAOPO/Ia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonyuenue u codbupanure BOAOPOA bubmorexa LOK
i N p FIOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
bu6nuoreka [IOK
32 Mo i 00BEM Tra30B. 3aK0H ABOTaapo
TPIPHBIH ODBEM TA30B. JAKOH ABOTAAP https://m.edsoo.ru/ff0d542¢
33 Breruucienus 00béMa, KOJIUYECTBA BEIICCTBA bubmuorexa [{OK




rasa 1o ero U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA MIIH 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
peartiui Ha https:/m.edso0.ru/ff0d5708
OTHOIIICHUH Ta30B
35 duzndeckre ¥ XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa LIOK
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bu6mmoteka [IOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HackimenHsie u
37 HEHACHI epHHHe paCTBO bI. MaccoBas o bubmorexa [OK
H PACTBOPEL. A https:/m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTiueckast pabota Ne 5 o Teme
38 «IIpuroroBieHne pacTBOPOB C OIPEICIIEHHOM bubmorexa [OK
P . . p p pedt https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 Konrtponsnas pabora Ne2 o teme bubnmnorexka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6nuoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [Tonmy4yeHue u XUMHYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanus, Bbubnuoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ffOdfee?




bu6nmoreka [IOK

45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka HOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KiIaCCaMU bubnnorexka HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnnoreka IIOK
49 O06o001eHre U cucTeMaTr3aIusa 3HaHUH
- . https://m.edsoo.ru/00ad9cb2
KonTtponpnast padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KJIacCUpUKAITTN
bubmmoreka [IOK
51 XUMUYECKHX 1eMeHTOB. [IoHATHE 0 Tpynmax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
bu6nuoreka [IOK
52 crucTemMa XuMudeckux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepnonpl, TPYIIIEL, TOATPYIIIEI buGnnorexa LIOK
P » TPYTIIRL, Py https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3oTorsl https://m.edsoo.ru/00ada342
CTpoeHue dIIeKTPOHHBIX 000JI0YeK aTOMOB
N but6mmoreka [IOK
55 anemenToB llepuoguueckoit cucremsr /. U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTCpI/ICTI/IKa XHUMHUYECKOI'0O 3JICMCHTA I10

bu6nmoreka [IOK

56 ero nosioxeHuto B [lepuoguueckoit cucreme hitps//m.cdsoo.ru/00adag24
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKU U npakTuku. [. 1. bubnmnoreka HOK
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [HOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka IIOK
> Hommas xumurieckas cesp https://m.edsoo.ru/00adac34
bubnnoreka IIOK
60 KoBanenTHas noyisipHas XuMrU4decKas CBs3b
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMoasipHAsk XUMUYECKas CBS3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 Crenens, okucienns https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH bubmmorexa LOK
https://m.edso00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no reme «CtpoeHue bubmmoreka [JOK
aroMa. XMMHUYECKas CBS3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O0001IeHNE U bubmmoreka [JOK
cHCTeMaTHu3alus 3HaHUu! https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHNE 1 bu6muoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepBHbIil ypok. O0001ICHNE U bubnuotexa [JOK




‘ CUCTEMAaTH3aLMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

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

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnnoreka IIOK
1 cUcTeMa XMMHUYECKuX anemMeHToB [[. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
" bubmuorexa [JOK
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka HOK
HEOPraHUYE€CKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buisl XumMHu4ueckoil CBSA3U M THIIBI | bubmmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHnue u yriay0neHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Knaccuukanus XuMH4ecKuxX peakiui mo | bubmmoreka [JOK
pa3nu4HBIM IpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMUYECKOMN peaKIuu.
but6mmoreka [IOK
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
g DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK

XUMHYECKOU pCaKkuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c




OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK
CuiibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNoHnuble ypaBHEHUS peaKIInil bubmorexa LIOK

P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN
12 B CBETE IIPEICTABICHUN 00 bubmmorexa HOK
P ! https://m.edsoo.ru/00add5d8
AICKTPOJUTHYECKON JUCCOIHAITTT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 NpeACTaBIEHUI 00 DJIEKTPOIUTHYECKON bubmorexa [IOK
pest P https://m.edsoo.ru/00add8b2
JIHUCCOLAIIAN
14 ITonsaTHe 0 THAPOIN3E COJIEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bubmmoreka [IOK
15 O00011IeHNE U CUCTEMATH3a 3HAHWH
HHICHIE H CHOTEMATHSAMI SHARHH https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [JOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponsHas pabora Ne2 o reme

17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmorexa [TOK

p a HHATHA. https://m.edsoo.ru/00addecO
XHWMHMUYECKUE PEAKIIUU B PACTBOPAX»

13 OO1m1ast XxapaKTEepUCTHKA raJIOreHOB. bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XopoBoaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, IMMOYUCHHE bubmmorexa OK

’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubnmoreka [JOK

«[TonyueHnue COMAHOM KUCTOTHI, U3YYEHUE

https://m.edsoo.ru/00ade348




€€ CBOICTB»

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

21 €aKI1il, eclIi OJUH U3 PEarcHTOB JaH B buGnnorexa LHOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnnoreka HOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxoncp €HUe cepbl H(lzaé coe I/IHeII){I/H‘/’I B bubmmorexa [TOK
& p fl https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmuotexa [HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢u3nyeckrue 1 XUMHUYECKHE CBONCTBA brbmmorexa LTOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHHUs bubmuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
7 Brruncienne MaccoBoi 1071 BbIXO/a bubmorexa [JOK
IIPOAYKTa PEAKLIUNA https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJ1eMeHTOB VA-
)% rpynmnsl. A30T, pacipoCTpaHEHHE B bubmmoreka [JOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
79 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6mmoreka [JOK
CBOMCTBA, NIOJIy4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubnmoreka [JOK

«[Tonyyenune aMMuaka, U3y4eHue ero

https://m.edsoo.ru/00adf180




CBOICTBY»

A3oTHas KUCIOTa, e€ pusnueckue u

bu6nuoreka [IOK

31
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
1 B KaUECTBE MUHEPATHHBIX YIOOPEHUH. bubnnoreka HOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOLIEeH https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
. bubmuorexa [JOK
34 MUHEPAJIbHBIX yI0OpeHuil. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
Yruepoa, pacupocTpaHeHUe B IPUPOJIE, bubnmnorexka HOK
35 .
(bu3nuecKkrue U XUMHUYeCKIe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposa, ux GU3nYecKue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmmoreka [IOK
po0JIeMBbI, CBSI3aHHBIEC C OKCUJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
Iv)
37 VYronpHas KUCIOTA U €€ CONu Bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[TonydeHne yriaekucioro rasza Bubmmorexa [IOK
v 4 ) y https://m.edsoo.ru/00ae027¢
KadectBennas peaxiys Ha kKapOOHAT-UOH
[TepBoHavanbHBIC TOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBAX KaK O bubmorexa [TOK
P m https://m.edsoo.ru/00ae054¢e
COEIMHEHMSX yIiiepoJia
40 Kpemnuuii u ero coequnenust bubnmoreka [JOK




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

[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TEME

bu6nmoreka [IOK

41 .
«BaxkHelme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS»
KontponbHas padota Ne3 no teme
. bu6nmoreka [IOK
42 «BaxHeiinme HeMeTaJIbl U UX
https://m.edsoo.ru/00aec0e18
COCIUHCHHUS»
OO6m1ast XxapaKTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTajumyeckas bu6mmoreka [IOK
CBS3b U METAINYECKass KPUCTAIUTNIECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3ndYecKre CBOMCTBA METAJIIIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB.

44 OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubnmorera OK

P P p https://m.edsoo.ru/00ael156
METAJLJIOB
OO6mme crmocoOb! MOTYyYEHUsI METaJUIOB.

45 CrmuiaBbl. BerauciieHust o ypaBHEHUSIM bubmuorexa [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHToB COJAEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UK METAIIIIOB brbmorexa [OK

pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 €JI0YHBIC METaJLIbI
i https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUsI brbmorexa [OK

P p https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6mmoreka [JOK

MarHui https://m.edsoo.ru/00ael5e8
N but6mmoreka [IOK
50 Baxwuerinme coemMHEHUS KaabIIHs

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




51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
bu6nuoreka [IOK
52 JKécTkocTh BOIBI M CHOCOOLI €€ yCTpaHEeHUs
a yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas pabota Ne 6 o Teme
53 "YKECTKOCTL BOJBI 1 METOIEI €6 buGnnorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bubnnoreka IIOK
54 AmroMuHuH
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmuotexa [HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka LIOK
56 Keneso &
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuiporcu sl u conu xenesa (1) u bubmuorexa [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
ITpakTryeckas pabora Ne 7. Pemenue
59 SKCIEpHUMEHTAILHBIX 3a7a4 110 TEME bubmmorera OK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHelmue MeTaIbl 1 UX COSTUHEHUS
Brruucienust mo ypaBHEHUSIM XUMHYECKUX
€aKI[Wil, eCIN OIUH N3 PEarcHTOB JaH B
60 E36BITKC’I/IJII/I cone )KI/ITI:'I HIMECH bubmmorexa IOK
p . p ' https://m.edsoo.ru/00ae1750
Brraucnenuss MacCoBOM JOJIH BRIXO1a
MPOAYKTa PEaKIU
61 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI
2 KonTtponsHas padora Ne4 o reme
«Baxxneiume MeTaIbl 1 UX COSTUHEHU
63 BemiecTsa 1 maTepuansl B TOBCEIHEBHOM bubnmnoreka HOK

KH3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50




64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH | bubmuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX | bubnmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o01eHue u bubnumoreka [JOK
66 . 1
cHcTeMaTu3anus 3HaHUuI https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHue 1 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O60011eHue U | bubnmnorexka HOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumusd. 8 knacc: yue0. st obmeoopazoBaTenbHbix yupexaenuid / O.C.
["abpuensH. - 3-e uz., crpeotutn. - M.: Jlpoda, 2022. - 286 c.

2. Xumus. 9 kiacc: yue0. nist o61eoopazoBaTenbHbix yupexaeHuit / O.C.
["abpuensH. - 3-e 3., crpeotut. - M.: Jlpoda, 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. I'abpuensn O. C., Bockob6oiinukoBa H. I1., Smykosa A. B. HacronbHas
KHHTra yuutens. Xumus. 8 ki1.: Merogudeckoe nocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Tetpanp ais 1a00paTOpHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. 'abpuensina «Xumus. 8 knace». M.:
Hpoda, 2022.

3. l'abpuensu, O. C. Metonuueckoe nocobue k yueonuky O. C. I'abpuensna
«Xumus». 8 xkiace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meronnueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumust». 9 xknace / O. C. I'abpuensiu. — M. : [Ipoda, 2021. — 108.

5. XuMmus : TexHosoruyeckue kKaptel K yueOHuky O. C. T'abpuensHa

«Xumus. 8 kiace» : meroaumdeckoe mocodbme / JI. Y. AcanoBa. — M. : JIpoda,
2020

6. Xumus : TexHoyiormdeckue kapThl kK yudeOHuky O. C. T'abpuensna
«Xumus. 9 knace» : meroaumdeckoe nmocodbue / JI. . AcanoBa. — M. : Jlpoda,
2018

7. Xumus. 8 ki.: KoHTponbHbIe U poBepouHbie padoThl K yueOHuky O. C.
["abpuensHa «Xumusl.

&» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: [poda,
2022. nanHbie

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

1. http://www.chemnet.ru ['azeta «Xumus» u calt s yuurens «5 uny
Ha YPOK XUMUU

2. http://him.1september.ru Eaunas xomnekuusa [IOP: Ilpeamernas
KOJIJIEKIUS « XUMHUSI»



3. http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-
Hayy4HbIE SKCIIEPUMEHTHI: XUMMUSL. Komnexuus Poccuiickoro

00111e00pa3oBaTeIbHOrO MOpTaa
4+, http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoit

5. http://www alhimik.ru Bcepoccuiickas onuMmmnuaga HIKOJbHUKOB IO
XUMUHU

6. http://chem.rusolymp.ru  Opranuueckas XUMHS:  DJIEKTPOHHBIH
y4€OHUK JIJIs1 CPETHEN MIKOJIbI

7. http://www.chemistry.ssu.samara.ru  OCHOBBI XHMHU: 3JIEKTPOHHBIH
y4eOHUK

8. http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS

9. http://www.chemistry.ru JlucTaHiimonHass oOJuMIHMAAA 1O XUMUU:

TGHGKOMMYHHK&HHOHHLIﬁ 06p330BaT€HBHBIﬁ IIPOCKT
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