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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pazoBaTeIbHOMN MPOTPpaMMbl OCHOBHOTO O0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIMY MPENoJaBaHusl Y4eOHOTO npeaMeTa «XuMUs»
B 00pa3oBaTeNbHbIX opranu3aiusax Poccuiickoit @enepaiuu.

[Iporpamma mo xumuu Ha€T TpECTaBICHUE O IENSIX, OOIIe cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOIIUXCA CpPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE MPEIMETHOE COJIepKaHue,
NpeayCMaTPUBACT PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHUE TIO
pazienaM M TeMaM TMPOrpamMMbl MO XUMHUHU, OMNPEACNSeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHusl, PEKOMEHIYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4Yaromuxcsi, OMNpeAesIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOoBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJIeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON MEATEIbHOCTH OO0YYalollerocs IO OCBOCHUIO
y4eOHOT0 COJIep KaHMUS.

3HaHME XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poiib UrpatoT (QopMUpyeMble XHMHUEW NPENCTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CHIPHEBOM, DHEPIETHYECCKOH,
MUIIEBOM U SKOJOTUYECKON 6€30macHOCTH, MPoOIeM 31paBOOXPaHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS W
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEMH
OoOydJarommxcs, HABBIKOB HMX CaMOCTOSITEIbHONW  Y4eOHOW  JESTEIbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHUN, HEOOXOAMMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK M B TPO(PECCHOHATEHON IeITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsSI1a HA €AMHCTBO MPUPOJIbl U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOU I'PaMOTHOCTH 00Yy4YaIOIINXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMYECKOE
oOpa3zoBaHue 00y4YaOIINXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEedYMBAIOTCS CHEIU(pUKON
COepKaHMsl ~ y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MeIarorMuecKu
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMMHH Ha ONPENeIEHHOM JTare eé
pa3BUTHSA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHITUNW XUMHHU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOU XUMUH.

CrpykTypa coAep:kaHHUs MPOrpaMMbl MO XUMHUU C(HOPMHUPOBaAHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ uzyudeHuto. CojaepikaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHSATHUN O XUMUYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHU30BaHBI 10 MPUHIHUIY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETHUECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHs KaK OCHOBBI BCET'0 €CTECTBO3HAHMSI;

— Ilepunonnueckoro 3akoHa /1. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YE€HUS O CTPOEHUU aTOMa U XMMUYECKOU CBS3H;

— TMpeAcTaBiIeHU 00 DIIEKTPOIUTHUYECKOW IHCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (YHKIHH OOBSICHEHHMS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJIYUYEHHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABJISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTUKE
e€ CHUCTEeMHON NPUPOJbl, IEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MEeTOoJaM TMO3HaHWUs B Hayke. M3yueHune XMMHUU NPOUCXOAUT C MPHUBJICYECHUEM
3HAHMA W3 paHee M3YyYEHHBIX YUEOHBIX MpeaMeToB: «OKpYXKalolmuid MUp»,
«buonorus. 57 knaccel» u «duzuka. 7/ Kacey.

[Ipy wW3ydeHWM XUMHUH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XAMHYECKOW HayKH Kak O00JIACTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpBI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETUUYECKUX TOT0KEHHIHA,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, s3blKa HAyKH, B



OpUOOIIEHHH K HAyYHBIM METOJaM T[O3HAHWSA TPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIBCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpamlieHHs C BEIIECTBAaMH B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKUE I, KaK:

— (QopMupoBaHHE WHTEIUICKTYalbHO pA3BUTON IJHWYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHATHIO PEIICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KU3HU;

— HampaBIEHHOCTh OOydYeHHs Ha CHCTEMaTH4ecKoe TMpUOOIIeHHUE
O0yJaroUIuXcss K CaMOCTOSITENIbHON MO3HABATENBHON JEATEIHHOCTH, HAYYHBIM
MeTOoZlaM TIO3HaHUA, (OPMHUPYIONIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecriedyeHre ycaoBUH, CIIOCOOCTBYIOMMX MTPUOOPETEHUIO 00yUYaIOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW MEATEITHHOCTH, MO3HAHUS M CaMOTIO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WUMEIONIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUIOB JESATCIHHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHATIBHON U  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHUNU OOBSICHATh M OICHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, WCIOJb3Ysl 3HAHUA W OIBIT, MOJTYYEHHBIE NMPU H3YYECHUU
XUMHH, TPUMEHATh WX TPU PpEUICHUU NpoOJeM B MOBCEIHEBHON JXM3HU U
TPYJOBOM J1€ATEITLHOCTH;

— (QopmupoBaHue y O0O0y4arOUMXCsi TYMaHHCTUYECKUX OTHOLICHUH,
NOHUMAHHS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH JKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH MTPUPOTHON CPEIBL;

—pa3BUTHE MOTHBAllUA K OOYYECHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHMs OOIIEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWIS U HANpaBICHHOCTH JalbHEUIIETo
o0yJeHHUS.

OOmiee uuCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiiacce — 68 yacos (2
Jaca B HeJelo), B 9 kinacce — 68 yacoB (2 yaca B HEICIIO).



COAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHaYanbHbIE XMMUYECKHE IOHATHUS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PDu3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHUS B XMMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHus: cMecei.

ATOMBI W MOJICKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas (opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTENbHAs aTOMHasi Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 1011 XUMHYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Monb. MossipHas macca. B3aumMocBs3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacuérel 1o dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMHUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XUMHUYeckue ypaBHeHHs. Knaccuduxarms
XUMHYECKUX PEAKIHK (COeAMHEHUS, PA3JI0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, MpaBuiiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 00OpYIOBaHUEM, U3YUYEHHUE U OIMHCAHHEe
bU3UYECKUX CBOWMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJACHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOAbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIUBAHUE
METHON TIPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHUE MPHU3HAKOB IMPOTEKAHUS XMMHYECKUX peakuui (pasjioKEeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoOAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0O MarHuTa, (GUILTPOBAHUE,
BbITIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TTOBAPEHHOMN
comv, HaONIOJCHWE W  ONMUCAaHWE  Pe3yJbTAaTOB  MPOBENCHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JaHAE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBUTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkzaeHue kuciiopoia B MNpuponae, (PuU3MuecKue U XUMHUYECKUE
cBoictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CrocoOsl



MOJIyYeHUs KHUCIOpoJia B JabopaTopuu W MPOMBINUIEHHOCTH. KpyroBopot
KHciopoza B npupojie. O30H — aJuloTpoIHas Mo (UK KUCIOPOAa.

TeroBoll 3P(GEeKT XUMUYECKON peaKuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- U DHAOTEPMUUYECKUE pEaKUuu. TOIUIMBO: yrojib W METaH. 3arpsA3HEHUE
BO3/1yXa, YCUJIEHUE MTAapHUKOBOTO A PeKTa, pa3pylieHne 030HOBOT'O CIIOS.

Bopopon — »memeHT M mpocroe BemecTBo. Haxoxnaenwe Bomopoaa B
npuposie, (GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTel u comnu.

Monsipabiii 00BEM ra30B. PacuéThl o XUMHYECKUM YPaBHEHUSIM.

Odusznyeckue CBOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HecosneoOpasyromue. HomeHnknatypa oxcunoB. Dusnueckue © XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonydyeHue okCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHui. PuU3NUECKME U XMMHUYECKHUE CBOMCTBA
ocHoBaHui. [lorydeHrne ocCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenkiarypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psp axktuBHoctn mertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa comneil. @uznueckue U XMMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue come.

I'eneTnyeckas cBA3b MEXKy KI1aCCaMU HEOPTraHUYECKUX COEUHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOIa B BO3AYyXE, MOJYUCHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOJAa, HaOI0IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
MpeKpamieHus ropeHus (mokapa), O3HAKOMJICHHE C o0OpasllaMu OKCHUJIOB U
OMMCaHUWE HUX CBOMCTB, MOJy4YE€HHE, COOHMpaHHE, PACIO3HABAHME M U3Yy4YEHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumozercTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYecTBOM 1 MOJb, HCCIIEIOBAHME OCOOEHHOCTEH pPacTBOPEHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HaTpuem M KajblueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



uccienoBaHue  oOpas3lloB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U IIEIOYEH,
u3ydeHue B3ammojnerictBus okcunma meau (Il) ¢ pacTBopoM cepHOH KHCIIOTHI,
KUCJIOT C MeTajllaMH, pPEaKUud HEeUTpaau3auuy, II0JYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3ajlad Mo TeMe «BaxkHelne Kiaacchl HEOPTraHMYECKUX
COCIMHECHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aromoB. XHUMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHYECKUX dJeMeHToB. [loHsaTtue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M MIEJTOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX JIEMEHTOB /1.
N.  MenneneeBa.  KoporkonepuogHass W JJIMHHONEPUOJHAs dbopmbl
[Tepuonuueckoit cucrtembl xumuueckux aneMmeHToB . M. Menneneesa. [lepuoabl
u rpynnbl. Ou3nyeckuil CMBICT MOPAJKOBOIO HOMEpPAa, HOMEpPOB IMepuoaa U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oromnel. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0ueKk aroMoB TMepBbiX 20 XUMUYECKHUX  DIIEMEHTOB
[Tepuonnueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTa 110 ero nojoxeHuro B [lepuoanueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprpoandeckoil CUCTEMbl XUMUYECKHUX
BJIEMEHTOB U1 Pa3BUTUA Haykh W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkIaHUH.

Xumuueckas cBsi3b. KoBasieHTHast (MOJsipHAs W HEMOJISIpHAsl) CBSA3b.
DNEKTPOOTPUIATENBHOCTh XUMUUYECKUX 3J1EMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHusi.  OKHCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
IIporuiecchl okuciaeHus U BoccTaHOBIIEHHS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBHUE
TUAPOKCHAA LIMHKA C PAacTBOPAaMHM KHUCJIOT W IWIEIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLIHM
(ropeHue, peakiuu pa3ioKeHUs,, COSTUHEHHUS ).

Mexcnpeomemmunie cea3u



Peanuzanus MeXnpeIMETHBIX CBsSI3eM MpU HU3yUYEHHMM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 MKCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, AaHalu3, CHHTe3, KiIaccupukauus, MNEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpATbI, TOPHBIE  MOPOJBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO M XUMHUYECKAsl peaKkuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI U HX
COEMHEHUI B COOTBETCTBUM C TOJIOKEHHEM »3yeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XUMUYECKOW CBSI3U. THNBI KpPHCTAJUNIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEMIETKH U
BUJIa XUMHUYECKOHN CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAILIMUXCA K Pa3JIWYHbIM KjJlaccaM HEOPraHMYeCKUX
COEIMHEHUI, T€HETUYECKas CBSI3b HEOPraHNMYECKUX BEUIECTB.

Knaccudukarms XuMu4ecKuX peakiuii Mo pa3IndHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIOoBOMY 3(ddekTy, 1o
W3MECHEHHIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakiuu. [lonstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusx. llonstue o karanuse. [loHaTHE 0 XMMHUUYECKOM paBHOBecUU. DaKTOPBHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBHONW peakuuu. COCTaBIICHUE ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C HCIOJB30BAaHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIAN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AuCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. CreneHp guccornuanuu. CUIIbHBIE U CIa0bIe SJIEKTPOUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKaHUs peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HOHHBIE YypaBHEHHs peakunii. CBOWCTBA KHCIIOT,
OCHOBaHMUW M COJIeM B CBEeTe TMPEACTaBICHUM 00  DIEKTPOITUTUUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHSITHE O TUAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB U HEMeTauioB (Tpadura W anMasa), CI0KHBIX BEIIECTB
(x;mopuia HATpUsl), UCCIIEIOBAHNE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW peakiuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPONPOBOTHOCTU
pacTBOpOB BEHIECTB, IMpoliecca AUCCOLUMAIMUA KHUCJIOT, WIEJI04Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MATEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakluii  HMOHHOTO  OOMEHa
(oOpazoBaHme ocaaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ NIPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peakiuu pasioKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pEaKLUWd HAa HOHBL, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6miast xapakrepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMMHUYECKHME CBOWCTBA Ha NpUMEpPEe  XJopa
(B3auMozeiiCTBUE € METaJUlaMHM, HEMETaJUlaMH, WIeJ04aMu). XJIOPOBOIOPOL.
ConsiHast KucloTa, XUMHYECKHUE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJOPOJA HA OpPraHM3M 4eJOBeKa. BakHeWine XJIIOpUIbBl U UX
HaXO0XICHHUE B IPUPOLE.

OO6miast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKUe CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINHI KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa ceprl. CepoBOaOpOa, CTpoeHue, Quzndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kucjaora, (Qu3nUeckne W XUMHUYCCKHE CBOWMCTBa (0Omme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT u cruerupuyeckne). XHUMHYECKUE PEaKIIHH,
JeXalme B OCHOBE IMPOMBIIIJIEHHOIO CHOco0a MOJy4YeHUs! CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOTBI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAKLMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHHN B TpuUpoOJe. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/E,
dbuznUeckue U XuMUYeckre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
dbu3nUecKue U XUMHUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHCIOT U creuuduueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHUSI B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XMMUYECKOe 3arps3HEeHUE OKPYKaIOIIeH cpelibl COeUHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEeHUE BO3[yXa, NOuBbl U BoA0EMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢Gochopa, GUMUECKHME U XUMUUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kuciora, Gu3MIeCKue U XUMUIESCKHUE CBOWMCTRA,
nonyuenue. Mcnonb3zoBanue (pochaTtoB B KaueCTBE MUHEPAIbHBIX YIOOPEHU.

O6mas xapakrepuctuka annemMeHToB [V A-rpynmnbel. OCoOOEHHOCTH CTPOCHHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIE
MoIU(UKALMK, PACHpPOCTpPaHEHHE B TNpHUpPOAE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoge. OKCuabl yriaepoaa, ux
¢uznueckre M XMMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKHUBBIE OpPraHU3MBI,
NOJIyYeHHE W TPUMEHEHHEe. DKOJOTUYECKHe MPOOJIEeMbl, CBSI3aHHBIE C OKCHIAOM
yriiepoaa (IV), rumore3a r00aNbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIHM
addekr. YronpHas KuciaoTa U €€ colM, uX (Pu3nuecKue U XMMHUUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TIIMIEPUH, YKCYCHas KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJIOPOJOB (Yroiib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX pOJIb B OBITY U TPOMBIILICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN BaKHBIX BEIECTBAX: JKUPAX, OCNKaX, YIIIeBOJIaX — U UX
poiii B KM3HM ueloBeKa. MarepuaabHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHU.

KpemHunii, ero ¢usmueckne W XUMHYECKHE CBONCTBA, TMONy4YCHHE U
npuMenenne. CoeauHeHus KpemHUsi B mpupozae. OOmue mnpeAcTaBieHUs 00
okcuge kpemHus (IV) m kpemHueBoil kucnote. CUIUKATBI, UX HCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillline CTpOUTENbHbIE MAaTepHUallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxaromue (HU3NYECKUE W XUMHYECKHE CBOMCTBA
rajloreHOoB M HUX COEJUHEHHH (BO3MOXKHO HCIIOIB30BaHUE BHUIECOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJIOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  COCNMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BAHUE
BUJIeOMAaTepuaoB), HaOOICHUE TIpollecca OOyIJIMBaHUS caxapa IMOJl IeHUCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3YYCHHE XHUMHYECKHUX CBOMICTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBECHNE KAUECTBEHHON peaKluu Ha Cyibdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHWS, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBolicTBamMu azora, ¢ochopa W HUX COCTUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTydYeHuE,
cobupaHue, paclio3HaBaHWE W H3Yy4YEHHWE CBOWCTB aMMHaKa, IPOBEJCHUE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHHS W ¢ochaT-uoH U U3yUYeHHE MPU3HAKOB
WX MPOTEKaHUs, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX pEETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTA3a, MOJydyeHUe, COOMpaHUE, pacliO3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHHUE C
OPOJIYKIHUEN CHUIIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a71a4d 110 TeMe «BakHelnime HeMETAIIBI U UX COSTUHEHUSY .

MeTauibl 4 UX COeINHEHU S

OO0mIast XxapakTEepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognmueckorn cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaioB. MeTtaminueckas CBSI3b U
METAJUIMYECKasi ~ KpUCTAJUIMUeCKass  pemeéTka.  DIEKTPOXUMUYECKUH  psif
HaTpsHKeHUH MeTaoB. OU3nyeckue U XMMUYECKrue CBoMcTBa MetaimioB. OOmue
crnocoObl monyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METANIOB, OCHOBHbIE
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMN,
OpoH32a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ileounble MeTauIbl: NONOXKEHUE B llepuoanueckoi cucTEME XMMHYECKUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUibl U



TUAPOKCHABI HATpusg M Kanus. lIpuMeHeHuWe WIENOYHBIX METAVIOB U HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAIBI MAarHUd M KaJbLMM: TIOJIOKECHHE B
Ilepuonnueckon cucreme xumMudeckux aneMeHToB . M. MenzaeneeBa, ctpoeHue
MX aTOMOB, HaXO0XJI€HUE B Tpupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxdeimue coenuHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS.

ANOMUHMEI: TIOJIO)KEHUE B [lepnoanueckoit CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxXk[eHHEe B Ipupone. dusnueckue u
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanueckoil cuctemMme XMMHUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOCHME aTroMa, HaxOXAEHUE B mOpupoje. Puznyeckue u
XUMUYECKHE CBOMCTBA xene3a. OKCuanl, THAPOKCU b U conu kenesa (1) u xenesa
(1), ux cocTaB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasliaMd METaJUIOB M CIJIaBOB, HX (U3HYCCKUMU
CBOMCTBaMH, U3Y4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJIA
KaJIbLIUSI W HATpusi € BOJOM (BO3MOYKHO HCHOJb30BAaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHWE  BHUJAEOMATEpPUAJTIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLUi Ha MOHBI: MarHus, KajablWsl, AJIFOMUHUS, LIMHKA, )KeJe3a
(I1) u xene3a (II1), meau (II), HabGarOMEHME M OMUCAHKE MIPOIECCOB OKPAIUBAHHUS
IUITAaMEHU HMOHAMHU HATpUs, Kalud U KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCClIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeiumue
METAJUIBI U UX COCTUHEHHUS».

XuMHS 4 OKPY KaUas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOW JKHM3HM 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYKalllel cpeanl (mpeneibHas JOMyCTUMAast
KOHIIeHTpaius Beulects, nainee — [IJIK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4eHHEe O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIaBhl METAJUIOB, MOJIMMEpPHBIE
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeaMETHBIX CBS3€H MpuU W3YYeHWM XuMuu B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIB30BaHUME KaK OOIMIMX eCTECTBEHHO-HAYUHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (PakT, rumoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUPUKANWI, TEPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBINA
3¢ eKT, TEXHOIOTHS, MaTEPUAIIBI.

dusnka: marepus, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, OSJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTMYECKAS
pemérka, CIUIaBbl, (PU3NYECKHE BEIUYUHBI, SIUHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TIAHETHI, 3BE31bI, COTHIIE.

buonorus: ¢dortocuHTe3, NbIXaHWe, OWoOcdepa, PKOCHUCTEMA, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIBHBIC BEIECTBA.

I'eorpadus: armocdhepa, rumpocdepa, MUHEpaATbl, TOPHBIE  TOPOJbI,
NIOJIC3HBIC UCKOIIAEMBbIC, TOILIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyJIbTAaTHl OCBOCHHUS TMPOrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IUHCTBE Y4E€OHOH H
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, MPUHITHIMUA B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATIU3AIMN O0yYarOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpUEHTAlUd U
pacuIpeHue OnbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM UHMCJI€ B YACTHU:

1) IaTPpHOTHYECKOT0 BOCITUTAHMSA

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
MEPEIOBbIX JOCTHKEHUAX M OTKPBITHUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 YCTpOWCTBE MHUpa U OOIIECTBA;

2) rPaKAaHCKOr0 BOCTIMTAHUSA

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEeNbCKOM, TBOPYECKOM H  APYruX  BHAAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBHOCTH TpPHU
BBIMIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOW MESITeNTbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEAEHUWE U TMOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HIEHHOCTH HAY4YHOI'0 MO3HAHUA

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHSI HAYKH M COCTABISIOLIME
OCHOBY [l TIOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aMMOCBS3SIX YEIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B MO3HAHUU 3THX 3aKOHOMEPHOCTEH;

II0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB W SBIICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YUTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl ¢ Yy4EOHBIMU TEKCTAMH, CIPaBOYHOM



JUTEPATypPOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEICTBaMH HWH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TO3HAHWIO, JH00O3HATEIBHOCTh, TOTOBHOCTh M
CIOCOOHOCTh K caMOoOOpa3oBaHUIO, TMPOEKTHOW M  HCCIEN0BaTEIbCKOM
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTU W YPOBHS OOYYEHHS B
JIATbHEUIIIEM;

4) popMuUpOBaHUSI KYJBTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HH, OCO3HAHWE IOCIEICTBUM M
HENIPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MAaCHOCTH TMPU  OOpAIlCHUH C
XHMHYECKUMU BEIIECTBAMH B OBITY U PEaJIbHOM KU3HU;

5) TPy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3IndyHOro poa,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYIAOBOH IEATETbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMECHEHUS TPEJAMETHBIX 3HAHWHW TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
WHUBUIYaJTbHON TPACKTOPHUH MPOJOJDKEHHS 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIeIHON Mpo¢decCHOHANBHON JESITEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHANBHON CpeJIe;

6)9K0JIOrM4eCKOro BOCIIUTAHUS

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMAaHHE IIEHHOCTH 3[I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CHUTYAIUAX,
YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOWIEW MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  DKOJIOTUYECKOW  KYJIbTYPBI, OCO3HAHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTel MX pEeIIeHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOUN MTPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pE3YIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUS MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEAMETaxX W MO3BOJISIOT Ha
OCHOBE 3HAaHMI M3 ATUX MNPEIMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEeUCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, DPETyJIATHBHBIE), KOTOpblE 0OecneunBaroT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYLIECTBJICHHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbLHBbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHHUS HCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHHUU
3HaHUMU: PaCKPBIBaATh CMBICI XUMHUYECKUX MOHSITHUN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JAPYTMMHU TOHITHSIMH), WCIOJIL30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUHU JUIsl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuid,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICYKTUBHBIEC, 110 aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCE IIO3HAHUS TMOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOJb3yEMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMU4eckas (opMyrna W ypaBHCHHE
XUMHYECKOM peakiuu — MpU pEHIeHUH y4yeOHO-TI03HABATEeNIbHBIX 3a]1a4, C YUYETOM
ATUX MOJIETBHBIX TPEJCTABICHUN BBISIBISTh U XapaKTEPU30BATh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKILIU,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBbIE CBS3UM U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble ucciaenoBatebCKue 1eHCTBUA .

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3Bl TIO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

NpUOOPETeHHE ONBITa M0 TUIAHUPOBAHUIO, OPTaHU3ANMH U MPOBEICHUIO
VUCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmoIaTh 3a XOJOM Tpollecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaThH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 TIpoJIeTTaHHOM padoTe.

Pabora ¢c uHpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MOTYy4YaEMYI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpXkKaHUsA, CIPABOYHbIC
mocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPHUMEHSITh PA3JIMYHbIE METOJbI M 3alpOoChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOTO TUMA, IPUOOPETEHUE OMBITA B
00JaCTH  MCHOJIB30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOXKHBIMU CXeMaMH, JuarpaMMaMu,
ApyruMu popMamu rpaduku U ©X KOMOMHALIUSAMU;

yMEHHE HCIOJb30BaTh MW AaHAIM3UPOBATh B Tpolecce ydeOHOH U
UCCJIeI0BATEIbCKON JESTENIbBHOCTH MH(GOPMAIMIO O BIHUSAHUM MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SCTBA M TPAHCIOPTAa HA COCTOSHHME OKPY)KAIOIIeH NpUpOIHOM
Cpellbl.

KoMmyHuKkaTHBHBIE YHUBEPCAIbHbIE y4eOHbIe 1eCTBHUA:

YMEHHS 3aJaBaTh BOIPOCHl (B XOJe Auanora M (Wiau) JOUCKYCCHM) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (QOpPMYyIHpPOBaTH CBOM  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPETIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHON
JESTENbHOCTA B YCTHBIX W THMCBMEHHBIX TEKCTax; JeJaTh MpPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, YUYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOMU
NO3HABATEJIbHOM M HUCCJIEAOBATEIbCKOW  ACATEIBHOCTH IPU  PELICHHUH
BO3HUKAIONIUX MpPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiui (o0cyxneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JEHCTBHI, ONpENEICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbIC YHHBepCaJIbHbIC Y4eOHbIe 1efiCTBUA:

YMEHHE CaMOCTOSATEIBHO ONPENENATh LEIN JAESITEIbHOCTH, IUIAHHPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM  JCUCTBUA NPU BBINOJHEHUHU 3aJaHUM C Y4ETOM
MIOJIYYEHHsI HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO PE3yJbTaTa 3asBICHHOW LIE€JIU, YMEHHUE
MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, ITPEAJIaracMble B YCIIOBUH 33/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3YJbTaTOB [0 OCBOCHHUIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOW paboueil mnporpamMMmon,
BBIJICJIAIOT: OCBOCHHBIE 00YUYAIOIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NedcTBUM, crneuudpuyeckue s OpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATeIbHOCTH [0  TOJIYYEHHWIO HOBOTO  3HAHHUSA, €ro HWHTEpHpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U HOBBIX CUTYAITUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMUMHWYECKHX TMOHSATUN: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJIb, MOJISIpHash Macca,
MaccoBasi JOJIsl XUMUYECKOr0 JIEMEHTa B COCIMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA4, OCHOBAaHUE, COJb, ICKTPOOTPHUIIATECIBHOCTh, CTEIEHDb
OKHCJICHUS, XUMHYECKasl peakius, KiacCu(puKalus peakiui: peaxiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUs, PpEaKIUu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiiunm,
SAPO aroMma, DJICKTPOHHBIA CIIOW aTroMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBA
(poIeHTHAsI KOHIIEHTPAIIKsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHITUH H
OPUMEHATH 3TH NOHITHUS IPU OMIMCAHWUU BEIIECTB U UX NPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPAaBHEHNUI XUMHUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OWHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHUW 10
dbopMynaMm, BHI XUMHYECKOM CBs3M (KOBaJEHTHAs W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMbica Ilepuommueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOANYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX moJjiokeHus: B llepronnueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHMSI, 3aKOHAa ABOTrajpo;

e OIHKCHIBATH M XapakTepu3oBaTh TabauuHyo Qopmy Ileproanueckoit
CUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB: pa3nyaTh TMOHITUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OonbIIME TEPHUOJBI, COOTHOCHTh OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucTtemMa XuMHYecKHX diaemeHToB J[. .
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacnpeeneHre uX Mo MEKTPOHHBIM CI0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBa,
XUMHYECKUE peaKUuu (MO0 YUCIY M COCTaBy YYAacTBYIOUIMX B pEaKIUU
BEULIECTB, IO TEIJIOBOMY 3P (DEKTY);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIHME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOATBEPK/Ias OMUCAHUE MTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpallleHUid B
Pa3TUYHbBIX YCIOBUSAX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XMMHUYECKOUN peaKIuu;

NPUMEHSITh OCHOBHBIE OIEPAIllMU MBICIUTEILHON NIEATETbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CUCTEMATU3AINIO, KIacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEICTBEHHBIX CBSI3€M — i M3y4eHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOIBbI
MO3HAHUSI — HAONIOJIEHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peaJIbHBIN U MBICJIICHHBIN );

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe TMpaBUjaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMSIMU IO BBINOJHEHHIO
7a00paTOPHBIX XHUMHYECKUX OIBITOB IO TOJIYYECHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCJIOPOJAa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAacCOBOM J0JIE PacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XUMHYECKHE  HKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILEJIOYEH M KMCJIOT C OMOIIBIO UHANKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonIiy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 6a30BOM yPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX MOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKyla, HWOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUUYECKOEe paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaJNINYeCcKasi), KpHUCTAJUIMYECKass pemeTKa, KOppo3Hs METalioB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEaKluu, MNPeAeabHO JTOMyCTUMas
koHueHtpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
OPUMEHSATH 3TU MOHSTHUS TIPU OMMMCAHUU BEIIECTB U UX MPEBpaICHUN;
UCIIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMyT
BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTPENICIEHHOMY KJIacCy COEAMHEHUN 1o ¢dopmyiaM, BHJ XUMHUYECKOU
CBsi3M  (KOBaJI€HTHAsi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpebl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCIMHEHMM, TUI KPUCTATIMYECKOU
PELIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh W XapaKTepPHU30BaATh
Tabiuunyto ¢opmy Ileprmonnueckoil cUCTeMbl XMMHYECKUX 3JEMEHTOB:
pasznuyarh TOHATUS «TJaBHasg mnoArpymnna (A-Tpymnma)y U «1moOouyHas
noarpynmna (b-rpynma)», maneie u OoOJbIIME MEPUOABI, COOTHOCUTH
o00O3HaueHusi, KOTOpble HMEIOTCA B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANEMEHTOB (cocTaB M 3apsii  sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpenieiieHie HMX TI0 DJICKTPOHHBIM  CJIOSM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npejaenax MajblX MEPUOJ0B U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HEOPTAHMUYECKHUE BEIICCTBA,
XUMHUYECKHE peakluuu (MO0 YUCIYy M COCTaBy Y4YacTBYIOLIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3((EeKTy, M0 M3MEHEHUIO CTENEeHEH OKHCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMUEe W crenuPUIecKue XUMHYECKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuMepaMy MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUii;

COCTaBJISITb YPaBHEHUS! JJEKTPOJUTHUYECKOM JUCCOLMALMHU  KUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMIA HOHHOTO



oOMEHa, ypaBHCHHS pEaKIUi, MOATBEPKIAIONIUX CYIICCTBOBAHUE
TCHETHYECKOW CBSI3U MEKy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEAKITUH;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYCCKHUX TMPEBPANICHUN B Pa3THMYHBIX
YCIIOBUSX;

BBIUHCIISATh OTHOCUTEIIBHYIO MOJICKYJISPHYI0O W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JOJIO XHUMHUYECKOTO DJJeMeHTa T0 QopMmylie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHCHHUIO XMMHUYECKOUN peaKITuy;

coOnMogaTh  MpaBWiia  MOJIB30BAHUS ~ XMMHUYECKOW  MOCynou u
7a00paTOpHBIM O00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIUSAMHU II0 BBITOJHEHUIO
7a00paTOPHBIX XMUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO H COOMUpPAHHIO
ra3000pa3HbIX BEIIECCTB (aMMHaKa M YIJIEKUCIIOTO ra3a);

NPOBOAUTL  PEaKIMK, MOATBEPXKAAIONIME  KAYCCTBCHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM IyTEM XJIOPH-, OpOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIukKaTr-, Ccyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaxX HEOPTraHUYECKUX BEIIECTB;

PUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEILHON JEATeIbHOCTH — aHallu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIC METOJbl IO3HAHUS —
HaOII0/IeHHe, WU3MEPEHHUE, MOJICIMPOBaHUE, DKCIICPUMEHT (peajbHBId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBOo yacos
Ne HaumeHoBaHMe pa3iesioB H DJIeKTPOHHBIE (HH(PPOBHIE)
KonTpoibHble IIpakTH4eckue
n/n TeM NPOorpaMmsbl Bceero oOpa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznen 1.IlepBoHavajbHble XUMHYECKHE NMOHATHSA
XuMus — BakHas 00JaCTh

11 €CTECTBO3HAHHUS U 5 5 bubauoreka [JOK

' MPaKTUYECKOH e TEeTbHOCTH https://m.edsoo.ru/7f41837c

YemoBeKa

19 Beniectsa u xumnueckue 15 1 Bbubnuoreka [IOK

' peaKIuu https://m.edsoo.ru/7f41837¢c

Wroro mo pazneny 20

Paznen 2.BaxHeliline mpejacTaBUTe M HEOPraHMYeCKHX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuorexa [{OK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsarue o kucmorax 8 bubnuorexa [{OK

' H COJIAX https://m.edso00.ru/7f41837¢
23 Boma. PactBopsl. IlonsaTue 06 5 1 1 bubmmoreka IIOK

' OCHOBAHMSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bu6nnorexa [JOK

' HEOPTaHUYECKUX COCIMHCHHM https://m.edsoo.ru/7f41837c

Wroro no pasneny 30

Paznen 3.1lepuoauueckuii 3akoH u Ilepuoanyeckasn cucrema xummudeckux iemeHToB JI. U. Menneneera. CTpoeHue aToMoB.

XumMmnueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE Pe€aKIuuu
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Ilepuoanueckuii 3aK0H U

31 [Tepnognueckas cucrema 7 bu6nuorexa [JOK
' XMMHUYECKHX dy1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
Mennene-esa. CtpoeHue aToma
XuMudeckas CBA3b. Bu6 1IOK
noImorexka
2 - 8
3 OkuenntensHo https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC peaKunH
Bubnuoreka IIOK
n 15
TOTO O pasaeity https://m.edsoo.ru/7f41837¢
p 3 Bubnuoreka IOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO HACOB IIO 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHUe pa3/ieioB U TeM uudpoBbIie
Ne i/t P KounTtpoJbHbie IIpakTH4eckue (uebp )
NPorpamMMbI Bcero odpa3oBaTeibHbIE
padoThI padoThI
pecypchbl
Pa3zneu 1.BemecTBo M XUMHYECKHE peaKIUH
11 IToBTOpenue u yriay6ieHue 3HaHUI 5 1 bubaunorexa [{OK
' OCHOBHBIX Pa3/leNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmorexa [JOK
' peakmumit https://m.eds00.ru/7f41a636
13 DIEKTPONIUTUYECKAS TUCCOIUAIINS. 8 1 1 bub6mmorexa [JOK
' XUMHUYECKHEe PEaKI B paCTBOpPAxX https://m.edsoo.ru/7f41a636
Wroro mo pazneny 17
Pasznea 2.HemeTanyibl M MX COeAMHEHHUS
51 OO6m1as xapaKTepUCTUKA XUMHUICCKHUX 4 1 bub6mmorexa [JOK
' saneMeHTOB VIIA-rpymmer. ["asoreHs https://m.edsoo.ru/7f41a636
OO61mast XapaKTepUCTHKA XUMHUYECKUX
2.2 aneMeHTOB VIA-rpynmsl. Cepa u eé 6 bubmorexa LIOK
' PYIHRL €P https://m.edsoo.ru/7f41a636
COEIIMHEHHS
OO6mast XapaKTepUCTUKA XUMUYECKHUX
2.3 aneMeHTOoB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa [JOK
' PYIHEL ’ P https://m.edso0.ru/7f41a636
COCJIMHECHHS
OO01mast XapaKTePUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-Tpynmnel. Yriepon u 8 1 2 bubanorexa OK
' . PYTUIRL: PoA https://m.edsoo.ru/7f41a636
KPEMHHH U UX COCTUHCHHS
Wroro mo pazaeny 25



https://m.edsoo.ru/7f41a636
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Paznea 3.MeTaLsIbl H X COeTHHEHUS

3.1 OO011ue CBOKMCTBA METAJLIO 4 Bubmmorexa HOK
. " BOHUCTBAa MECTAJIJIOB
= https://m.edsoo0.ru/7f41a636
bubmuoreka IIOK
. B 7 1
3.2 aKHEHUIINe MeTAJUIbI ¥ UX COEIUHEHUS 6 https://m.edsoo0.ru/7f41a636
Uroro o pazneny 20
Paznen 4. Xumus v okpy:kamas cpejaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU Y€JIOBEKA 3 bubmuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpems 3 bubnmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YHACOB IIO [TPOI'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
Kosu4yecTBO 4acoB DJIeKTPOHHBbIE
" Tema ypoka Kontpoasnbie | IlpakTnueckue tuppoBhie
n/n Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Bsoansbiit nuacrpykrax no Th. IIpeamer 1 bubaunorexa [{OK
XUMHUH. POJIb XUMUH B JKH3HH https://m.edsoo.ru/ff0d210c
YyeJIoBeKa. 1ena 1 BenecTna
2 ITousTe 0 MeTONaX MO3HAHUSA B XUMUU 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IIpaBuaa
3 padoThI B 1a00paTOpuu U NPUEMBI 1 1 bub6mmorexa [JOK
oOpaieHus ¢ J1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynopanuem». MOT
4 UucTtele BemecTBa 1 cMecu. CriocoObl 1 Bbubmuoreka HOK
pasjaeiieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckasi pa6ora Ne 2 «Pa3zjesienue
5 CMpeceﬁ (ua npmla,epe OYHCTKH nof:apeﬂﬂoﬁ 1 1 bubmorexa LOK
https://m.edsoo.ru/ff0d28c8
coan)».MOT
Bbubauorexa [JOK
0 ATOMBI it MOTIEKYIb! 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHE 3JIEMEHTHI. 3HAKU (CHUMBOJIbI) 1 bu6nnorexa [JOK
XUMHUYECKUX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 COXHBIE BEIIECTBA 1 Bubanoreka HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJEKYJISIPHOE yUEHUE 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aK0H MOCTOSHCTBA COCTaBa BEIIECTB.

bubmuoreka [IOK

10 X .B
numuyeckas opmynna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKHX DJIEMEHTOB
11 OTHOCUTENbHAs aTOMHAas Macca. bubnuoreka [JOK
OTtHocuTeNnbHAs MOJEKYJIsIpHas macca https://m.edsoo.ru/ff0d323c
1 MaccoBast 10iIsI XMMHYECKOrO 3JIEMEHTA B Bbubnuoreka IIOK
COCIMHCHU U https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Monb. ModsipHast bu6mmorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 duzndeckre U XUMHUUECKHE IBIICHHS. Bubmuoreka IOK
XuMudeckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku v ycnoBusi MpOTEKaHUS Bbubmuoreka IOK
XUMHAYECKUX PEaKInui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHUSI MACChl BELIECTB. bub6mmorexa [JOK
XuMUYECKre YpaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus KoauyecTBa, MacChl BELIECTBA MO Bbubmuoreka HOK
YpaBHCHUSAM XHMUYECKUX pPeaKIuii https://m.edsoo.ru/ff0d5708
Kiaccudukamms XuMHIeCKUX peakIuii
18 (coeMHEHUS, Pa3IOKCHUS, 3aMEIICHUS bubmorexa LIOK
A P ’ B ’ https://m.edsoo.ru/ffod3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 0606 Bbubauoreka [JOK
sHuuKiIoneauct. O6odLIeHe U
H . mv https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3allMs 3HAHUH
20 KonTpoabHnas padora Nel no reme bu6nnorexa [JOK
«BemecTBa 1 XUMHYECKHE PeaKIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razoB. CocTaB BO3ayXa.
bubmmoreka [IOK
21 Kucnopong — snemMeHT W mMpocToe BEIecTBo.

O30H

https://m.edsoo.ru/ff0d448e
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dusuyeckre U XUMHYECKHE CBOMCTBA

bubmuoreka [IOK

22 .
KHCJI0poa (peaKkIuu OKUCICHUS, TOPEHUE) httos://m.edsoo.ru/ff0d4614
[TonsiTue 06 oxcumax
CrocoObl mOTydeHust KUCI0pO/a B
23 1abopaTopuu U MPOMBIIIIEHHOCTH bubanorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopona
TeroBoit 3 de eCKOoH pea ,
24 HOEETI]:eIg TS) ?Ajsn);fniizxoi , I;BHI:{I/II/II/II/I bubanorexa [OK
P yp ’ https://m.edsoo.ru/ff0d4790
OK30- U OHAOTCPMUYCCKUX PCAKIIUAX
Tonmuso (He Tb, OJIb 1 MCTAaH ).
25 3ar ﬂSHGIEHe(Il:OI% y;a CIIOCOOBI zro bubanorexa [OK
p AYXd https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
I 0 Ne 3
) l_[I)aKanecKaﬂ pz oTa 1o TeMe BuGmorexa LLOK
(HIOYHCHUE W COOUPATHE KUCIOPOAA, https://m.edsoo.ru/ff0d4ae2
usydeHue ero ceoiicre». MOT
97 Bopopon — 31neMeHT 1 IpocToe BEIIECTBO. bubnuorexa [{OK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 duznueckre U XUMHUUECKHE CBOMCTBA Bubauoreka [JOK
Bogopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubauoreka [JOK
29 II
OFIITHE © HeaoTax 1 comix https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOTy4YeHHUsI BOIOPO/a B bub6mmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IpakTuyeckas padora Ne 4 no reme
31 «IlonyyeHue u codupanme BogOpoOAA Bubanorexa [OK
y . P AOpOAa, https://m.edsoo.ru/ff0d4f42
usydeHue ero ceoicre».MOT
32 Monsipablit 00bE€M ra3oB. 3akoH ABoOrajapo Bubanorexa [OK

https://m.edsoo.ru/ff0d542¢
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Brruncnenus 00b€Ma, KOJIMUECTBA BEIleCTBa

33 a3a 1o ero U3BECTHOMY KOJIMYEC bubamorera LIOK
rasa I1o ero u3BECTHOM JINYCCTB
i y Y https://m.edsoo.ru/ff0d55a0
BEILIECTBA MU 00BEMY
Brruncnenns 00bEMOB ra3oB Mo ypaBHEHHIO
34 €aKIMU Ha OCHOBE 3aKOHA 00bEMHBIX bubmmorexa [IOK
peartl . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ia30B
35 du3nyeckre U XUMUUYECKHUE CBOMCTBA BOJIbI bubmnorexa I{OK
A https://m.edsoo.ru/ff0d587a
Bbubnuoreka [IOK
36 Cocras ocHoBanuii. [IousTre 00 HHAUKATOPAX
A p https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HachillieHHBIE 1
37 HEHACHI eI;HLIe paCTBO BI. MaccoBast Hojs bubmnorexa I{OK
= p Bl A https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacTBOpE
IMpakTuyeckas padora Ne 5 nmo reme
38 «[IpuroToBjieHHEe pacTBOPOB C bubnuorexa [{OK
onpeneJéHHONH MaccoBoOM 1o0J1eii https://m.edsoo.ru/ff0d5eba
pacTBopénHoro Bemectsa».MOT
39 Konrposabnas pa6ora Ne2 o reme bub6mmorexa [JOK
«Kwucaopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTas, Kiaccu(UKaIys, bub6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonydyenne 1 XMMHUYECKUE CBOWMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcCHOBaHHUS: COCTaB, KJacCH(PHUKAIHS, bubnmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue 1 XMMHYECKHE CBOMCTBA bu6munorexa [JOK

OCHOBaHUN

https://m.edsoo.ru/ff0d67ca
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44 Kwucnotsl: coctaB, kiaccudukanus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomyuyeHnue U XMMHYECKUE CBOMCTBA KUCIIOT bubanorexa OK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI bubnuoreka [JOK
MOTy4EHHS, XHMUYECKHUE CBOMCTBA https://m.edso0.ru/00ad9474
IIpakTuyeckas padora Ne 6. Pemenne
47 JKCIEePUMEHTAJBLHBIX 3a/1a4 10 TeMe bub6mmorexa [JOK
«OcHOBHBIE KJACChl HEOPraHHMYECKUX https://m.edsoo.ru/00ad9b7c
coennHeHuin» MOT
48 I'enernueckas cBA3b MEXKY KIaccaMu bubnuorexa [{OK
HEOPTaHWYECKUX COCAMHEHHI https://m.edsoo.ru/00ad9a50
49 O06o00menue u cucremMaTu3anusi 3HAaHUN Bubmiorexa [IOK
https://m.edsoo.ru/00ad9cb2
KonTpoubHnas padora Ne3 o reme
50 "OCH(I))BHble Kngccm HEOpPraHu4ecKux buGmuorexa [OK
https://m.edsoo.ru/00ad9ela
coefuHeHU"
[TepBble MONMBITKH KJIacCUPUKALNH
51 XUMHYECKUX 3JIeMeHTOB. [loHsATHE O rpymmax bubmorexa LOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
ITepuonnueckuii 3akoH u Ilepuoanueckas
Bbubauoreka [JOK
52 CUCTEMa XUMHUYeCKuX 3yemenToB Jl. U.
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoapl, Tpynmbl, MOArPYIIIBI Bubnorexa [OK
https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CoCTaB aTOMHBIX SAEP. bu6nunorexa [JOK
N3otomnel https://m.edsoo.ru/00ada342
55 CrtpoeHue 31eKTPOHHBIX 000J04eK aTOMOB bu6muorexa [JOK
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anemenToB [lepuonuueckoii cuctemsr 1. U.

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

MenneneeBa
XapakTepucTuka €CKOr'o DJIEMEHTA II0
56 € 0p 0T (I)):cem}o XI/Ill'\l/:m (o) reCKJ(I)"McHZ eHe bubmmorexa [IOK
IO II HU B )41 N N CHUCTEM
3 proa https://m.edsoo.ru/00ada824
H. U. Menneneenra
3nauenue [leproauyeckoro 3akoHa s
57 a3BUTHSA Hayku u npaktuku. . U bubmmorexa [IOK
P v P . A https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEJaror ¥ rpakIaHuH
58 DIIEKTPOOTPULIATEIHLHOCTh aTOMOB bu6mmorexa [JOK
XUMHUUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmuoreka [IOK
59 )51
OfHad XUMIHCCKA CRAD https://m.edsoo.ru/00adac34
60 KoBanenTHas mosiasspHass XUMHYECKas CBA3b bubmnorexa I[{OK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmoasipHas XUMHUYECKasl CBS3b bubmorexa [IOK
P https://m.edsoo.ru/00adaab9
Bbubmuoreka HOK
62 C
TEHCHb ORHCICHIA https://m.edsoo.ru/00adae28
63 OKUCIINTEBHO-BOCCTAHOBUTEIBHEIE PEAKIINH bubmuorexa IIOK
peart https://m.edso0.ru/00adb076
Bbubauoreka [JOK
64 OKHCIUTEIN U BOCCTAHOBUTEIH
https://m.edso0.ru/00adb076
65 KontposanHas pa6ora Ned 1o reme bubnuorexa [{OK
«CTtpoenue atoMa. XMMHYECKasi CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHublii ypok. O6001IEHNE U bu6nunorexa [JOK
cucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00adb33c
67 PezepBublii ypok. O6001IeHNE U bu6munorexa [JOK

CUCTCMAaTHU3aluAa 3HaHUU

https://m.edsoo.ru/00ad9ch?2
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68 PezepBublii ypok. O600611eHuE 1 1 bu6muorexa [JOK
cucTeMaTu3anusg 3HaHUU https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosu4yecTBO 4acoB JIeKTPOHHBbIE
Ne JlarTa uudpoBbIe
Tema ypoka KonTpoibHbie IIpakTH4eckue bp
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
[ToBTOpHBIN HHCTPYKTAXK 10
1 Tb. Ilepuonuueckuil 3aK0H. 1 bubaunorexa [{OK
Ilepnonnueckas cucrema https://m.edsoo.ru/00adb59e
XUMHYECKHX 3aeMeHToB /1. 1.
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKUX IJIEMEHTOB 1 bubanorexa OK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
3 Knaccudukamnus m HoMeHKIIaTypa 1 bub6mmorexa [JOK
HEOPTaHWYECKUX BEIIECCTB https://m.edsoo.ru/00adb7e2
4 Buael XuMUYIECKON CBSA3H U THUIIBI 1 bub6mmorexa [JOK
KPHMCTAIUINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrpoabnnas pa6ora Nel o reme
5 «IloBTOpEHUe M yriaydJjieHue 1 1
3HAHUI OCHOBHBIX pa3/ieJioB Kypca
8 ki1accay»
5 Knaccudukanus XuMHUECKUX 1 bubnuorexa [IOK
peaKIuii o pa3JIMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsITHE O CKOPOCTU XUMHUUYECKOU
bubnuorexa [JOK
7 peakuuu. [loHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHBIX pPEeaKLUsIX
3 [TonsiTHE O XMMHYECKOM pPAaBHOBECHH. 1 bu6munorexa [JOK
@DaKTOpBHI, BIUSIIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMHUYECKON peaklnu U MOJI0KEHNE

XUMHYECCKOT'O paBHOBCCHUA

OXUCINTEIIFHO-BOCCTAH OBUTEILHEIC

bubmuoreka [IOK

9
peaknuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUUECKON

10 ncconuanuy. CHIIbHBIE U ClIa0bIe bubmaorera LHOK
A AL, https://m.edso0.ru/00adcd68
JJIEKTPOJIUTHI

11 Monuble ypaBHEHUS peaKIIN bubmuorexa HOK

yp peaki https://m.edsoo0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN bubmorexa IIOK
13 8 https://m.edso0.ru/00add5d8
00 2JIEKTPOTUTHYECKOHN JTUCCOIHAIINH
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTAaBICHUN 00 bubmmnorexa IOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTHICCKON JTCCOITUAITITHI
Bbubmuoreka [IOK
14 ITo €0 0JIN3€E COJIEH
HATHE O TAPOTH sren https://m.edso0.ru/00add9d4

15 O06001eHNe U cCUCTeMaTH3AITHS Bubaunoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
IIpak eckasi paoora Ne l.

16 IP e 1 paAooT bubaunoreka [JOK
(HIICHIE IRCHEPHMENTATBHLIX https://m.edsoo.ru/00addbfa
zagauy». UOT
KontposanHasi pa6ora Ne2 no reme

17 «IeKTPOJIUTHYECKAS bu6mnorexa [JOK
aUucconuanusg. XuMH4YeCcKHe https://m.edsoo.ru/00addecO
peakium B pacTBOpPax»

18 OO0m1ast xapaKTepUCTHKA TAIOTCHOB. bubnuorexa [JOK

XuUMHUYECKHEe CBOMCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

Xnopoonopo. CosnsiHasi KUCIIOTa,

19 XUMHUYECKUE CBOICTBA, MOJIyYEHHE, bubmorera [IOK
https://m.edsoo.ru/00ade104
MPUMEHEHHUE
IIpakTHyeckas padora Ne 2 no
20 Teme «IlosrydeHue costHoM bubnroreta [JOK
. . https://m.edsoo.ru/00ade348
KHCJIO0ThI, M3yueHue eé CBOWCTBY.
HnoT
Brrancnenns mo ypaBHEHUSAM
21 XUMHUYECKUX PEAKIHH, ECTIU OJUH U3 bubnmorexa [HOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO0mras xapaKTepHCTHKA dJIEMEHTOB bub6mmorexa [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTtponHble  MOAM(UKAIIUU CEPBI.
93 Haxoxaenue cepsl u €€ coeiMHEeHUN bubnuorexa [{OK
B Ipupoje. XUMHUECKHAE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
94 CepoBosiopoa, cTpoeHue, bubnuorexa [{OK
¢u3nveckne U XUMHUYECKUE CBOICTBA https://m.edso0.ru/00ade802
Oxcuasl cepsl. CepHasi KUCIOTA,
25 ¢u3nveckne U XMMUYECKHUE CBOMCTBA bubanorexa LLOK
’ https://m.edsoo.ru/00adea28
NpUMEHEHU e
XVUMHUYECKHE PEeaKIINH, JISKALTUE B
OCHOBE MPOMBIIIJIEHHOTO crocofa
26 MOJIY4YEHHSI CEPHOU KUCIOTHI. bu6nnorexa [JOK
XHUMHUYECKOe 3arps3HEeHHe https://m.edsoo.ru/00adec8a
OKpY’KaroIllel cpelibl COeAUHEHUSIMU
cephl
27 Brruucnenue MaccoBOM J10IM BBIXOJA bubmuoreka [IOK
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MPOAYKTA peaKklu

https://m.edsoo.ru/00adec8a

OO0mas XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, pacnpoCTpaHEHHE

bubmuoreka [IOK

28
B IIpUpoJie, GU3NYECKUE U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMuak, ero pusnyeckue u
29 €CKHE CBOICTBA, IIOIYUCHUE bubmmorexa [JOK
XUMHUYECKUE CBOMCTBA, MOJYyUYCHHE U
’ y https://m.edsoo.ru/00adf004
MPUMEHEHHUE
IMpakTuyeckas padora Ne 3 mo
30 P n P Bbubmuoreka [IOK
Teme «IloryueHne aMmmuaka
y ’ https://m.edsoo.ru/00adf180
HU3yYeHHUe ero
cBoiicte» . MOT
31 A3zoTHas KHCIIOTA, €€ (U3nIecKrue U bub6mmorexa [JOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJEN
aMMOHHMS B Ka4€CTBE MUHEPAIBbHBIX
32 noOpennii. XUMHUECKOe broamorexa [JOK
yAobP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYKaroLel cpenbl
COEIMHECHHSIMH a30Ta
dochop. Oxcun pocdopa (V) u
33 o (1()1) P Ad i pa (V) bubaunoreka [JOK
ocopHas KHCI0Ta, PU3NIECKUE U
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIYyYCHUE
Hcnonp3oBanue Gpocdaros B
34 KauecTBE MUHEPAIbHBIX YA0OPEHHUI. bu6nnorexa [JOK
3arpsi3HeHuEe NPUPOAHOMN Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHUE B
PO, pacipoctp bubnuorexa [JOK
35 npupozae, GU3NYECKue U XUMUYECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Okcuapl yriiepoaa, ux (pU3NYECKue u

XUMHUYECKUE CBOUCTBA.

bubmuoreka [IOK

3 DKOJIOru4ecKue MmpooaeMsl, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriaepoaa (1V)

37 VYronapHas KkuciaoTa u e€ coiu bubmorera [IOK

https://m.edsoo.ru/00ae006¢c
IIpakTHyeckas padora Ne 4 no

38 TeMe "'IlosrydeHue yriaekuciioro bubaunorexa [{OK
raza. KayectBennasi peakuusi Ha https://m.edsoo.ru/00ae027e
kapoonar-uon" .MOT
[TepBonavanbHBIE TOHATHS 00

39 OpPTaHWYECKHX BEIIECTBaX KakK O bubmuorexa IIOK

https://m.edsoo.ru/00ae054e
COEIMHEHHUSX yrieposa
. Bbubmuoreka [IOK

40 Kpemruit it ero coeureris https://m.edsoo.ru/00ae080a
IIpakTuyeckast padora Ne 5.

41 Pemienue 3KcriepuMeHTAJIBHbBIX bub6mmorexa [JOK
3aja4 no reMe «BaxkHeiimue https://m.edsoo.ru/00ae0bf2
HeMeTaJUIbI M uX coenuHeHusn». MOT

]
| e
https://m.edsoo.ru/00ae0el8
coeMHEeHU s
OO6m1as xapaKTepUCTUKA XUMHUYCCKHUX
3JIEMEHTOB — METAaJLJIOB.

43 Merannuyeckas CBI3b U bubnuorexa [JOK
METAJIINYeCKass KPUCTAITMYeCKast https://m.edsoo.ru/00ae103e
pewérka. Pu3nvecKue cBOMCTBA
METaJI0B

44 XHUMHUYECKUE CBOMCTBA METAJIJIOB. bubmuoreka [IOK
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DNEKTPOXUMUYECKUHN Pl

HaIpsSHKEHUH METaIJIOB

https://m.edsoo.ru/00ael1156

O61mue cnocoOs! MonyyeHus

metaiuioB. CrnnaBel. Berauciienus no

45 YPaBHEHUSIM XUMHYECKUX PEaKLHA, Bubanorexa [IOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKHUT
MpUMECH
Bbubmuoreka [IOK
46 Honisirite 0 kopposiit MeTaiI0B https://m.edsoo.ru/00ael1278
47 [llemounbIe METAIBI Bubmorexa LOK
https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUIPOKCUIBI HATPHS U Bubmuoreka [IOK
KISt https://m.edso0o.ru/00ael4b2
49 [lenoyHO3eMENBHBIE METAJIIBI — Bbubauoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHe#ire coeIMHEHMS KaJIbIIMS bubmmorexa [IOK
https://m.edso00.ru/00ael5e8
51 O0001IeHrEe U cCUCTEMAaTH3aIIUA
3HAHHUH
59 JKEcTkOoCTh BOABI U CIOCOOBI ¢€ bub6mmorexa [JOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 mo Teme
53 ")IIzéCTKOCTL BOI;BI 1 METOIBI €€ bubmorera [IOK
https://m.edsoo.ru/00aelae8
ycrpanenus".MOT
54 PN —— bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbI€ CBOMCTBA OKCUIA U bu6munorexa [JOK

THIPOKCHU 1A

https://m.edsoo.ru/00aelc64
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bubmuoreka [IOK

> Aeneso https://m.edso0.ru/00ae1d86
57 Oxcuapl, THAPOKCUIBI U COJIM KeJe3a bu6nuorexa [JOK
(1) u xenesa (II1) https://m.edsoo.ru/00ae35e6
58 O06001eHne U cucTEMaTH3AIIH
3HAHUU
IIpakTHyeckas padora Ne 7.
59 Penrenne 3xcnnepuMeHTAIbHbBIX bubauorexa [{OK
3aaa4 no reme «Baxkueiimmue https://m.edso0.ru/00ae3de8
MeTalIbl U uX coeauHeHus» . MOT
Brrauciienns mo ypaBHEHUSAM
XUMHUYECKUX PEaKINi, €CIIN OANH U3
50 peareHToB JaH B U30BITKE WU bub6mmorexa [JOK
COJICPKHT TIpUMecH. Berauciaenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BBIXOAA IPOAYKTa
peakuuu
61 O6001mmenue 1 cucreMaTu3anus
3HAHUU
Konrpoabhas pa6ora Ne4 1o reme
62 «BaxkHelinue MeTaUIbI U UX
CcOeIUHECHUS»
63 BemectBa u MmaTepuainsl B bubaunoreka [JOK
TTOBCETHEBHOW JKHU3HHM YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bu6nnorexa [JOK
OKPY’KAIOIIEH CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B perieHnn bu6mnorexa [JOK
9KOJIOTUYECKUX TPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHublii ypok. O6001meHe u bu6munorexa [JOK
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cUucTeMaTu3anusa 3HaHUH

https://m.edsoo.ru/00ae0dOa

67 PesepBHublii ypok. O6001menue u 1 bu6muorexa [JOK
cucTeMaTu3anus 3HaHu https://m.edsoo.ru/00adb33c
68 PesepsHblii ypok. O60011eHNEe U 1 bubnauorexa [IOK
cucTteMaTu3alus 3HaHu’ https://m.edso0.ru/00ad9ch2
OBILEE KOJIMYECTBO YACOB IIO 68

[MPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHHUKA
*  Xwumus, 8 xknacc/ Pynsutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111€CTBO
«3narenscrBo «IIpocsenieHue»

* Xumus, 9 knacc: bazosbiii ypoBensb.yueonuk/ O.C.I'abpusisin, U. T
Octpoymos, C. A. CnaakoB. Mocksa;«IIpocsemenne»2024

METOJINYECKHUE MATEPUAJIBI JISA YUYUTEJIS
MeTroandeckKue mocoOus.
Mertoandeckue KeHChI A1 OCHOBHOTO 0OIIEro 0Opa30BaHMs: CIIOKHBIE

BOIIPOCHI MpernojaBanus yueOHbIX npeameroB. Xumus. https://content.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/



http://www.chemnet.ru/
http://him.1september.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
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