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IHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO OOMIETO
oOpazoBanus, mnpexacraBieHHblx B OI'OC OOO, a Takxke Ha oOcHOBe (henepanbHOU padoueit
[IPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHLENIUHU MpEenojiaBaHus yueOHOro mnpeamera «XuMHS» B
oOpa3zoBaTenbHbIX Opranuzanusx Poccuiickoii @enepariui.

[Iporpamma 1o XuMUHM JAaéT TpPEACTaBICHHWE O MeJsaX, oOImeld crTpaTeruu OO0y4YeHHs,
BOCIIUTAHHUS W Pa3BUTHS OOYyYarOIIMXCS CpEACTBAMH Y4eOHOro IMpeAMeTa, YCTaHaBJIMBAET
00s13aTeNIbHOE TPEIMETHOE COJCpKaHUe, IMpeIyCMaTpUBAeT paclpeieiieHne ero o KiaccaMm u
CTPYKTYpUPOBAaHUE MO paslielaM U TeMaM MpOorpaMMbl MO XUMHUHU, OMpPENEsieT KOIUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKU COJEP)KAHUS, PEKOMEHAYEMYIO II0CIEA0BAaTEIbHOCTh H3Y4YECHMUS
XUMHH C Y4ETOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKU ydeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW OOy4arolmuxcs, ONpeNeisieT BO3MOXKHOCTH MpEeAMeTa JJis pealln3aluu
TpeOoBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeilbHOW MpOrpaMMbl Ha YPOBHE
OCHOBHOT0 00111ero o0Opa3oBaHUsl, a TaKKe TpeOOoBaHUH K pe3ysbTaraM oOydyeHUs XMMUU Ha YpPOBHE
nenei M3ydeHWs TMpeIMeTa U OCHOBHBIX BHJIOB  y4eOHO-IO3HABATEIBHON  ACSITENBbHOCTH
00ydJaromerocs mo OCBOCHUIO Y4eOHOTO COJICPKAHMUS.

3HaHME XUMHH CIY>KUT OCHOBOHM Il ()OPMUPOBAHUS MHUPOBO33PEHHUS OOYYaIOIIErocs, €ro
IIPEJICTAaBICHU O MaTepHaJlbHOM E€AMHCTBE MHpA, BaXXHYIO POJb UIPAOT (popMHUpyeMble XUMHUEH
MIPEJICTABICHHS] O B3aMMOINPEBPAIICHUAX HHEPrUU U 00 SBOJIIONUU BEUIECTB B MPUPOIE, O MyTsIX
pereHust rI00aIbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPTeTUIECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, POOIeM 31paBOOXPaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peaiu3aluud BO3MOKHOCTEH ISl camMOpa3BUTHSA U (HOPMHUPOBAHHS KYIbTYPHI
JUYIHOCTH, € o0IIel U (PYHKIIMOHATLHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBIIIICHUS W TBOPUYECKUX CIOCOOHOCTEH OO0ydaroImmxcs,
HAaBBIKOB MX CAMOCTOSITENIbHOW Y4eOHOW JEATENbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEI0BATEIbCKIX
YMEHH, HEOOXOJUMBIX KaK B MOBCEIHEBHOM )XKM3HH, TaK U B TPO(HECCHOHATLHOU NESTENIbHOCTH,

3HAaKOMHT CO CIEUU(UKON HAyIHOTO MBIIUICHUS, 3aKJIAJABIBAET OCHOBBI IIEJIOCTHOTO B3IIISIA
Ha €IWHCTBO MPHUPOABI M YENOBEKa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU
€CTeCTBEHHO--HAYYHOH IPaMOTHOCTH O0YJarOIIUXCS;

croco0cTByeT (hOPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYUHBIM 3HAHUSIM,
K IIPUPOJIE, K YeJIOBEKY, BHOCHT CBOW BKJIA/I B DKOJIOTHUECKOE 00pa30BaHUE 00YUAIOIINXCAL.

JlanHble HampaBJIeHUS B OOY4YeHHMHM XHMHH 00ecredyMBaroTCs creuu(UuKon comepx aHus
y4eOHOTO TpenMeTa, KOTOPBIA SBISETCS IEJarordveckyd aJalTHPOBAHHBIM OTpaXCHHEM O0a30BOU
HAyKU XMMUU Ha OMpeeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHWSI OPUEHTHPOBAH HAa OCBOCHHUE
00y4aloIMMHUCSI CUCTEMbl TIEPBOHAYATIBHBIX TMOHSATHH XHUMHH, OCHOB HEOPraHMYECKOW XUMHUHU U
HEKOTOPBIX OTJICIbHBIX 3HAUUMBIX TTOHITHI OPraHUYECKON XUMUH.

CtpykTrypa conep:kaHHs NIpOrpaMMbl IO XUMHUU c(opMHpoOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja K €€ nzydenuro. CosiepkaHue CKIabIBaCTCs U3 CUCTEMBI IOHITUIA O XUMUYECKOM 3JIEMEHTE
U BEUIECTBE M CHCTEMbl MOHATUH O XuMHUYeckod peakiuu. OOe 3TH CHCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl 110 MPUHIUIY IOCIEA0BAaTENIbHOIO PA3BUTUS 3HAHUM HAa OCHOBE TEOPETUYECKHUX
MIPEJICTABICHUI Pa3HOTO YPOBHS:

- ATOMHO-MOJICKYJISIPHOT'O YYCHHUA KaK OCHOBBI BCETO €CTCCTBO3HAHMA,
— Ilepuoamueckoro 3akona JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYCHUA O CTPOCHHUU aTOMa U XHMHYECKOM CBiA3U,

—  IpEeACTaBJICHUH 00 IEKTPOIUTUYECKON JUCCOLMALIMU BEILECTB B PACTBOPAX.



Teopernueckre 3HaHUS paccCMaTPUBAIOTCSI HA OCHOBE OHMIMPUYECKH [OIYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIBHO OT OJAHOIO YPOBHS K JPYrOMY, BBINOJIHSSA
(GyHKIMK OOBACHEHHS W TMPOTHO3WPOBAHMS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHME TMpOrpaMMbl IO XHUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEJICTABICHUS O
XMMHMYECKOM COCTaBJAIOIIEH HAay4YHOM KapTUHBlI MHpa B JIOTMKE €€ CHCTEMHOH IIPHUpOJBI,
LIEHHOCTHOTO OTHOIIEHHS K Hay4HOMY 3HAaHUIO U METOJaM II03HaHUS B Hayke. M3yueHue xumuu
IIPOUCXOJUT C MpPHUBJICUYEHUEM 3HAHUM U3 paHee M3YUYEHHBIX Y4eOHBIX HpeAMeToB: «OKpyKaromui
Mup», «bronorus. 5-7 xnacce» u «dusnka. 7 Kiacey.

IIpy uM3ydyeHHH XMMHH NPOUCXOAUT (HOPMUPOBAHHE 3HAHUNA OCHOB XMMMUYECKOW HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOW JIEATEIILHOCTH YeNIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3aj1a4a y4eOHOTo MpeIMeTa COCTOUT B (HOPMUPOBAHUM CHCTEMBI
XUMHYECKUX 3HAHUH — BAXHEUIIUX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKHX IOJIOKCHUH,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOIO XapaKTepa, 3blka HAyKH, B MPUOOIIEHUH K HAyYHBIM
METOJIaM IO3HaHUsI NPU U3YyYEHUU BEIIECTB U XMMMUYECKUX peaklUil, B (POPMUPOBAHUM U PA3BUTUU
[IO3HABATENIBHBIX ~yYMEHUH W WX TNPUMEHEHUHM B  y4yeOHO-NIO3HABAaTEIbHOM U  y4yeOHO-
MCCIIEIOBATENILCKOM JICATEIIbHOCTH, OCBOCHHH MPaBWIJI OE30MacHOTO OOpaleHHs C BEIIeCTBAMH B
IIOBCEIHEBHOM JKU3HMU.

[lpy w3yyeHHMH XWMUU Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Ba)KHOE 3HAYCHUE
IpUOOpenu Takue e, Kak:

— ¢opMuUpOBaHHE HHTEIUIEKTYalIbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYJTHUYECTBY, CAMOCTOSTEILHOMY TPUHSATHIO PEIICHUH, CIIOCOOHOW aTanTHpPOBATHCS K OBICTPO
MEHSIOIIMUMCS YCIOBUSAM KU3HMU;

— HaIpaBJICHHOCTb O6y‘l€HI/I${ Ha CHUCTCMATH4YCCKOC ano6meHHe 06yqa101u14xc51 K
CaMOCTOSITEJIbHOM I103HaBaTEIIbLHOM ACATCIIbBHOCTH, HAYYHbIM MCETOJAM IIO3HAHMUA, (bOpMI/IpyIOH_II/IM
MOTHUBAIIMIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMUH,

— ofecrieueHue YCIOBUH, CIOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYdYaloIIMMUCSA — OIbITa
pa3HOOOpa3HOW JIEATEIBHOCTH, IIO3HAHWS M CaMOIIO3HAHMS, KIIIOYCBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETECHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUIOB JEATEIbHOCTH;

— (opmupoBanue o0mel (QyHKIHOHAIBHON U €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM
qHCIIe YMCHHUN OOBSCHATH U OIICHUBATH SIBJICHHS OKPYKAIOIIETO0 MHPA, UCIONB3YS 3HAHUS U OIIBIT,
MOJTy4EHHBIC MPU U3YYCHUH XUMUH, TPUMEHATh UX MPU PEIICHUH MPoOeM B TOBCEAHEBHOMN JKU3HU
U TPYJIOBOM NIeATEINBHOCTH;

— (opmupoBaHue y 0OydarOUIMXCS T'YMAaHHUCTMYECKMX OTHOLIEHHUH, MOHMMAHUS LIEHHOCTH
XMMHUYECKUX 3HAHUN U1l BBIPAOOTKM SKOJIOTMYECKH I€J1IeCO00pa3HOro IMOBEIACHHUS B OBITY U
TPYOBOM ACATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3710POBbs U OKPYXKAIOIIEH IPUPOTHOM CPEIbL;

—pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE yCBOGHHS O0IIEYEeIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HAMPaBIEHHOCTH JalIbHEHIIIET0 00yUeHHUS.

OOmiee 4YmcinoO YacoB, OTBENEHHBIX IS M3YYEHHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanms, coctaBisieT 136 dacoB: B 8 kinacce — 68 vacoB (2 yaca B Henmenro), B 9 kitacce — 68
yacoB (2 yaca B HEJEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Poib XMMUK B )KU3HU YeIOBEKa. XMMHS B CUCTEME HayK. Tena M BellecTBa.
®duznueckre CBOKMCTBA BELIECTB. ArperarHoe cocTosiHue BellecTB. [loHATHE 0 MeToAax MO3HAHUS B
xumun. Yncteie BemecTBa u cMecu. CriocoObl pa3ieneHus cMecei.

ATOMBI 1 MOJEKYJIbl. XUMUYECKUE 3eMEeHThl. CUMBOJIBI XUMHUYECKHUX 351eMeHTOB. [IpocThie u
CJIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckasi ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BellecTB. OTHOCcUTENbHAs aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYJIsipHas Macca. MaccoBast
J10JI1 XUMUYECKOIO AJIEMEHTA B COEIMHEHHH.

KomnuectBo BemecrBa. Moabs. MoisipHass Macca. B3auMOCBs3b KOJIMYECTBA, MACCHI U YMCIIA
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacy€Tsl o hopMmynaM XUMHUYECKHX COSTUHEHUI.

@dusuyeckue M XUMHUYECKHE SBJICHUSA. XHUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXPAaHEHHS MAacCChl BeEIeCTB. XuMuueckue ypaBHeHHs. Kiaccuduxanus XUMHUYECKUX peakuui
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHYECKOM MOCYAOH, MpaBWiIamMu pPabOTHl B J1abOpaTopuud W IpuéMaMu
oOpamieHuss ¢ 7a00OpaTOpPHBIM OOOPYIOBAaHWUEM, H3YYCHHE W ONHCaHUEe (U3NIECKUX CBOWCTB
00pa3oB HEOPraHMYECKUX BEIIECTB, HaOmioAeHHe ¢u3ndeckux (TIIaBIeHUE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyNKE, KUIIEHHWE M KOHJEHCallMsl BOJbl) U XHMHUYECKUX (FOPEHHE CBEYH,
MIPOKAJIMBaHWE MEIHOW MPOBOJIOKH, B3aHMMOJCICTBHE Mella C KHCIOTOH) SIBICHUN, HAOMIOJEHUE U
ONMCAaHUE IPU3HAKOB IPOTEKAHMSI XMMUYECKUX pEeaKUMi (pa3jokeHue caxapa, B3auUMOJEHCTBHE
CEepHOIl KHUCIOTHI C XJopuaoM Oapus, paznoxenue ruapokcuaa meau (II) mpu nHarpeBanuw,
B3auMOJIeCTBUE Xene3a ¢ pactBopoMm coiu menu (II), mzydenue crocoOoOB pazneneHus cMeceil: ¢
MOMOIIBI0 MarHuTa, (QUIBTPOBAaHUE, BBHINAPUBAHUE, MUCTHIULALMS, Xpomartorpadus, IpoBeIcHHE
OYNCTKH TIOBAPEHHOW CONM, HAONIOIEHHE U ONHCAaHUE pPE3yJIbTaTOB IPOBEIEHUS OIIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/ITaHUE MOJeNIel MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:kHeililue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmecs razoB. CocraB Bo3nyxa. Kuciopog — 37€eMEHT M HOpOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B Npupoje, (pU3sMueckrue M XUMUYECKHE CBOWCTBA (PEaKLUU TOPEHUs).
Oxcunpl. [lpumenenne xkuciopoga. CrnocoObl MOIy4YeHHS KHUCIOpoJa B J1abopaTopuu U
npoMbIuieHHOCTH. KpyroBopor kucnopona B mpuponxe. O30H — amioTporHas Moaudukanus
KHUCJIOPO/Ja.

TermoBoit  3¢hdexkT XUMHUYECKOH peaknuu, TEPMOXMMHYECKHE YpaBHEHUS, OK30- H
SHIOTEPMUYECKHE peakluu. TOIUIMBO: Yrojib K MeETaH. 3arpsi3HEHUE BO3AyXa, YCUJICHUE
MapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpocToe BemiecTBo. Haxoxkenue Bogopoaa B mpupoje, Gpusndeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CTIOCOOBI OTy4YeHus. KucmoTer u conu.

Mounsipabiii 00BEM ra3oB. PacuéThl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pacrBopurens. PactBopbl. Hacklennsle u
HEHACBIIICHHbIE PacTBOPbI. PacTBOpUMOCTh BeleCTB B BOJE. MaccoBasi 10151 BEIeCTBa B pacTBOPE.
Xummnueckue cBoiicTBa Boabl. OcHoBanusa. Ponb pacTBOpOB B mpupone W B KU3HU YeEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHne NpupoaHbix Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus Heopranmdeckux coeauHeHuid. Oxcuapl.  Krnaccudukamuss  OKCHIIOB:
coneoOpasymomue (OCHOBHBIE, KHCIOTHBIE, ampoTepHble) U HeconeoOpasyromue. Homenknarypa
okcu0B. Du3nyecKkrne 1 XMMUYECKHAE CBOMCTBA OKCUIOB. [lomydenne okcuaos.

OcHoBanus. Kmaccudukanuss ocHoBaHUM: 1IENOYM H  HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiarypa ocHoBaHuii. ®Pusndeckue M XUMHUYECKHE CBOMCTBA OCHOBaHMW. Ilomydenue
OCHOBaHUM.



Kucnorel. Knaccupukanust kucinor. Homenknarypa kucinor. PuU3MUECKHE U XHUMHYECKHE
cBoiicTBa kucioT. Psag aktuBHocTu MetaiioB H. H. bekerosa. [Tonyuenue kucior.

Comu. Homenknatypa comneit. @uznueckue 1 XuMAYeCKre CBOicTBa coneil. [lomydenue comneil.

['eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPraHUYECKUX COCAUHEHUN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIPE/ICICHNE COJEepKaHUs KHCIOpPOAa B BO3IyXe, IOJNydeHHe, coOupaHue,
pacrmo3HaBaHHE€ U HW3YYEHHE CBONCTB KHUCIOPOJa, HAONIOJACHHE B3aMMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSL BO3HUKHOBEHHUS M IpEKpallleHus TopeHus (Iokapa), O3HAKOMIIEHUE C
o0Opa3amMu OKCHIOB M OINKCAaHUE UX CBOWCTB, MOJy4YCHHE, COOMpaHUE, pACIIO3HABAHUE U H3YUYCHHE
CBOHMCTB BoJOpoja (ropeHue), B3auMozeiicTBue Bojopona ¢ okcuaom wmeau (II) (Bo3mokHO
WCIOJIb30BaHUE BHJIEOMATEPUANIOB), HaOMOJeHUEe O0O0pa3loB BELIECTB KOJIMYECTBOM | MOIb,
HCCIIeI0OBaHNE OCOOEHHOCTEN pacTBOPEHHUS BEILIECTB C Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBIIEHUE
pPacTBOPOB C OINpPEAECNIEHHON MACCOBOM JI0JIEM pacTBOPEHHOTO BELIECTBA, B3aMMOJECHCTBUE BOJBI C
MeTaJljlaMu (HaTpUeM U KajdbLueM) (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), MCCIIEI0BAaHUE
00pa3OB HEOPraHWYECKHX BEIIECTB pA3UYHBIX KIACCOB, HAONIOJIEHHE HM3MEHEHUS OKpPaCKH
MHJMKAaTOPOB B pacTBOpax KUCJIOT W Iejoyel, u3yueHue B3aumopenctBus okcuga menu (II) c
pacTBOPOM CEpPHOM KHUCJIOTHI, KHUCIOT C METaUlaMH, pEeaKUuid HeUTpaln3aluuu, [OJy4YeHHE
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajlla APYTMM M3 pacTBOpa COJIM, PELICHHE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BakHelme Kiaacchl HEOPraHUUECKUX COSAMHEHUIN.

IMepuoguveckuii 3axkoH u Ilepuoamueckasi cucrema xumuuyeckux 3jemeHtoB /I MH.
MenpeneeBa. CrpoeHne aTroMoB. XMMH4YeCKasi CBfA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE
peakuumn

[lepBbie MOMBITKH KiIaccU(UKAIMM XUMHUYECKUX d3JeMEeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (II€JIOYHBIE M IIEJIOYHO3EMENIbHbIE METAJlIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUABI U THAPOKCUIBI.

IIepnonnueckuit 3akoH. [lepuoguyeckas cucrema xumudeckux snemenToB . 1. Menneneesa.
Koportkonepuoanas u anunHonepuoHas Gopmsl [leproanueckoi cuCTEMbl XUMUYECKUX 3JIEMEHTOB
. U. Menneneesa. Ilepuoasl u rpynmnbl. @U3MYECKUMH CMBICI IHOPSAKOBOTO HOMEpa, HOMEPOB
M€PUO/IA U TPYIIIbI 3JIEMEHTA.

Crpoenune atomoB. CocraB aroMHbIX saep. M3oromnbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0oiouek aToMoB TepBbIx 20 xumuueckux sneMeHToB [lepuoanueckoit cuctemsl /1. 1. Menneneena.
XapakTepUCTUKa XMMHMUYECKOr0 3JIEMEHTa MO €ro mnojiokeHuro B llepuommyeckon cucreme [I. .
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XMMMUYECKHUX 3JIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIepUOAaMm.

3nauenue [lepuoaunueckoro 3akona u Ilepuonnyeckoil cUCTEMbl XUMUYECKUX JIEMEHTOB IS
pa3BuTuUs HayKu U npakTtuku. [. . MenzaeneeB — yu€Hbli U TpaKJaHUH.

Xummnueckasi cBsa3b. KoBajeHTHas (MOJspHAs ¥ HETOJSpHAsi) CBSI3b. DJIEKTPOOTPULIATEITLHOCTh
XUMUYECKUX 3JIeMEHTOB. VIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. IIporeccsl okuciaeHus: u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3LoB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE THIPOKCHIA IIMHKA C
pacTBOpaMu KUCJIOT U IIEJI0YEH, TPOBEACHUE OIBITOB, WIUTHOCTPUPYIOLIKUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIX peakluil (TrOpeHue, peakliuy pas3ioKeHUsl, COEITUHEHUS).

Meoswcnpeomemnnie ceasu

Peanuzanus MeXnpeIMEeTHbIX CBA3EH MpU U3YYEHUU XUMHHU B § KIIACCE OCYILECTBIISETCS Yepes
UCIOJIb30BaHNWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX MOHSITHHA, TaK W TOHSATUH, SBISIOLUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'O IUKJIA.



OOmIre ecTecTBEHHO--HAYYHBIC MOHATHS: HAYYHBIH (PaKkT, THUIOTE3a, TEOPHs, 3aKOH, aHAJN3,
CUHTE3, KJlacCU(pUKaLUs, IEPUOTUIHOCTh, HAOII0IeHUE, IKCIIEPUMEHT, MOACIMPOBAaHNE, U3MEPEHUE,
MO/JIENb, SIBJICHUE.

@duzuka: MaTepus, aroM, OJJEKTPOH, IMPOTOH, HEHUTPOH, WOH, HYKIHUJ, H30TOIHI,
PalMOaKTUBHOCTb, MOJIEKYJIa, SJCKTPUICCKUAN 3apsil, BEMIECTBO, TEIO, 00BhEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, GU3NYECKUE BEIIUYUHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TUIaHeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE MOPOAbI, MOJIE3HbIE MCKOMaeMble,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakust

Ilepnonnueckuit 3akoH. Ileprnoauyeckas cucreMa xumudeckux saeMeHToB Jl. M. Menneneesa.
Ctpoenue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB XMMHYECKHX DJIEMEHTOB IMEPBBIX TPEX
[IEPUOJIOB, KalMs, KalblLMs M HUX COEAUHEHHH B COOTBETCTBUU C IOJOKEHHUEM HIIEMEHTOB B
[leproanueckoii cucreMe U CTPOSHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABl XMUMHMYECKOH CBSi3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHMOCTH CBOWCTB BELIECTBA OT THIA KPUCTALTUIECKON PEIIETKU U BUIa XUMHUUECKOHN CBSI3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BEUIECTB. XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIIUXCSL K Pa3IMYHBIM KJaccaM HEOPraHWYeCKUX COEIMHEHUH, TeHeTHYecKas CBs3b
HEOpPraHUYECKUX BEILECTB.

Knaccudukanusa XUMHYECKHUX peakUUid MO PA3IUYHBIM MpH3HAKaM (10 YUCIYy U COCTaBy
YYACTBYIOIINX B PEAKIUHU BEIIECTB, IO TEIUIOBOMY A(PQEKTY, M0 U3MEHEHUIO CTENICHEeH OKMCIICHUS
XUMHUYECKHUX DJIEMEHTOB, IO 0OPAaTUMOCTH, MO YYACTHIO KaTaiau3aTopa). DK30- U IHAOTECPMUUYECKUE
peaxkuuu, TepPMOXUMUYECKUE YPABHEHMUSL.

[TonsTe 0 CKOpPOCTHM XUMHYecKOW peakuuu. [loHstue 00 o0OpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE 0 TOMOreHHBIX U IeTeporeHHbIX peakuusax. [loHsTue o karamuse.
[TonsTre o xuMuyeckoM paBHOBecHH. DAKTOPHI, BIUAIOININE HA CKOPOCTh XMMHUYECKON peakluu U
M10JIO)KEHUE XMMHUYECKOTO pPaBHOBECHSI.

OKUCIUTENEHO-BOCCTAHOBUTEIBHBIE  pPEaKLUH, OJIEKTPOHHBIA  OalmaHC  OKHCIUTENbHO-
BOCCTAaHOBUTEIbHOW peakiuu. CocTaBleHHE YpPAaBHEHUH OKHUCIIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxuii ¢ UCTONb30BAHHEM METO/1a JIEKTPOHHOTO OallaHca.

Teopust ANEKTPOIUTUYECKON AMCCOLMALMM. OJIEKTPOJUTHI M HEIEKTpoNUuThl. KaTuoHsl,
aHMOHBI. MexaHu3M AMCCOIMAIMK BEIIEeCTB C Pa3IMYHBIMU BHUJIAMU XMUMHYECKO#l cBsizu. CrerneHb
nucconuanui. CHUIbHbIE U C1a0ble 3IEKTPOJIUTHI.

Peakuyu noHHOro oOMeHa. YCIOBUSA MPOTEKaHHUA peaKUUid HOHHOrOo oOMeHa, TOJHbIE W
COKpalI€HHbIE HOHHBbIE ypaBHEHHUs peakuuid. CBolcTBa KHCIIOT, OCHOBaHHMM M cojeil B cBere
MIPEJICTaBICHUI 00 PNEKTPOIUTHYECKOM aucconuanyy. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE 0
TUAPOIIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

O3HAKOMIIEHUE C MOJAEISMHU KPUCTAJUIMYECKUX PEUIETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB
u HeMmeTtayioB (rpadura M anmasza), CJIOXKHBIX BEHIECTB (XJIOpUAAQ HATpHsi), HCCIEI0BaHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH PeakIuy OT BO3ACUCTBUS Pa3NUYHBIX (PaKTOPOB, UCCIIECIOBAHHE
AJIEKTPONPOBOJHOCTH PAcTBOPOB BEILECTB, IpoOLEcca IUCCOLMALMU KUCIOT, IIEJIo4Yell u conei
(BO3MOKHO MCIOJB30BaHUE BUJICO MATEPUAIIOB), IPOBEICHUE OMBITOB, WILTIOCTPUPYIOIINX MPU3HAKH
MPOTEKAHUS PEaKInii HOHHOTO 0OMeHa (00pa3oBaHME OCaJ/iKa, BBIICIICHHE Ta3a, 00pa30BaHUE BOJbI),
OTIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIHil (TopeHwue,
peakuuu paslIoKEeHUs, COEIUHEHMS), pPAclO3HAaBAHWE HEOPraHMYECKHUX BEIECTB C IOMOIIbIO
KaueCTBEHHBIX PEaKIIUii Ha HOHBI, PellIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl U MX cOeTUHEHUS

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEIEHU
okucisenus. CtpoeHue u pu3nvecKkre CBONCTBA MPOCTHIX BELECTB — FAJIOT€HOB. XUMHUUYECKUE



CBOMCTBAa Ha mpuMepe Xjopa (B3aUMOJEHCTBUE C MeETallaMd, HEMETaJulaMH, IIEJI0YaMu).
XnopoBonopon. CossHas KHCIOTa, XMMUYECKHE CBOICTBa, IMOJlydyeHHe, NpuUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHM3M 4YelloBeKa. BaxHeilline XJIopuabl U UX HaXO0XACHHUE B
IpUpOJIE.

OOmast  xapaktepuctuka dyeMeHTOB VIA-rpynmbl.  OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHusa. CrTpoeHne U (uU3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJIJIOTPOINIHbIE MOAU(PUKALIMU KUCIOPOJa U cepbl. XUMUYECKUE CBOWCTBA CEPBI.
CepoBosiopoJi, cTpoeHue, pusnyeckue U XuMuueckue cBorcTBa. OKCHUIBI Cepbl KaK MpPeJCTaBUTENIN
KHCIIOTHBIX OKcuaoB. CepHas KuCiIOTa, (QU3MYECKME M XUMHUYECKHE CBOHCTBa (00ImMe Kak
IPEJCTaBUTEN Kilacca KHUCIOT W crenuduueckue). XUMUYECKHE peakiUM, JIeKallue B OCHOBE
MPOMBIIIICHHOTO CII0c00a TOJMy4YeHHsT CepHOW KucioThl. Ilpumenenme cepHoi Kuciotel. Conn
CEepHON KHCIIOTHI, KAUeCTBEHHAs! peaklus Ha cyiabpaT-uoH. HaxoxeHue cepsl U €€ COeTUHEHUN B
npupojae. XUMHUECKOE 3arpsi3HEHNE OKPYKaIOIIEH Cpelibl COSIUHEHUSIMH Cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILEHHsL.

OOmiast  xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOSHHSI  aTOMOB,
XapaKTepHbIe CTENIEHN OKUCIIEHUs. A30T, pacCIpOoCTpaHEHUE B MPUPOJE, PU3HUECKUEe U XUMUYECKHE
cBorictBa. Kpyrosopor asora B mpupoae. AMMHaK, ero (U3WYeCKHe W XHMHYECKHE CBOICTBA,
nojydeHue u npuMmeHeHre. Coau aMMOHUS, UX (pU3MUYECKUE U XMMHUUYECKUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHass peakuusi Ha HMOHBI aMMOHMs. A30THas KHCIOTa, €€ MOJydeHue, (PU3UUecKue U
XMMHYECKHE CBoOicTBa (o0ImmMe Kak IpeAcTaBUTENs Kjacca KHUCIOT M creuuguyeckue).
Vcnonp30BaHne HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MUHEPAIBHBIX YHOOpEeHU. XUMHUECKOEe
3arps3HEHUE OKPY)KAIOLIEH cpellbl COETUHEHUIMH a30Ta (KUCIOTHBIE JTOKIM, 3arps3HEHUE BO3/yXa,
nouyBsl 1 BoJ0EMOB). Docdop, amoTponHsie Mogudukanuu Gocdopa, GpuUHUECKue U XUMUIECKHE
cBoiictBa. Oxcupn ¢docdopa (V) u dochopnas kuciora, pusnmueckue M XUMHUECKHE CBOWMCTBA,
nony4yenue. McnonpzoBanue pocdaroB B kKauecTBe MUHEPAIBHBIX YI0OPEHHIA.

OOmast  xapaktepuctuka dyeMeHTOB I[VA-rpynmbsl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHMA. YTJIEpPOA, aJUIOTPONHbIE MOIU(UKAIMM, PACIpPOCTPAHEHUE B
npupoje, $U3NIEeCKue M XMMHUYECKHe CBoicTBa. Ancopbuums. KpyroBopoT yriepoma B mpupoe.
Oxcuapl yriaepona, ux (U3MYECKHE U XUMHUYECKHE CBOMCTBA, JeMCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIydYeHUE M TMPUMEHEHHE. DKOJIOTHYECKHE MpOoOJIeMbl, CBs3aHHBIE ¢ okcuaom yriepona (IV),
TUIOTE3a II100aJbHOr0 NOTEIUICHUs KIMMaTa, MapHUKOBBIM 3¢ dekT. YrosbHas KucioTa U e€ coiu,
X (pu3MuUecKue M XMMHUYECKHE CBOWMCTBA, MOJy4YeHHE W NpuMeHeHHne. KadecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbIe MOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCMHEHUAX yriepoaa (MeTaH,
9TaH, OTWIEH, alleTWJIeH, JTaHOJ, IJIMIEPUH, YKCycHass Kuciora). I[IpupoaHble HCTOYHUKHU
yII€BOJIOPOAOB (Yrojb, IPUPOJHBINA Ta3, HEDTh), TPOAYKTHI UX MepepaboTku (OEeH3HMH), UX POJb B
OBITY W TPOMBINUICHHOCTH. [lOHATHE O OMOJOTMYECKHM BaXKHBIX BELIECTBAX: JKUpPaAX, OenKax,
yIJIEeBOJaX — M MX pOJIM B JKU3HM 4eJOBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCAMHEHUN.

Kpemuuii, ero gusnueckue U XUMHYECKHUE CBOICTBA, MolydyeHue U npumeHenue. CoenHeHUs
kpemaus B npupoze. OOmme npencraBieHuss o0 okcuae kpemHus (IV) m KpemMHHEBOH KHCIOTE.
Cunukatel, HMX MHCIOJb30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BakHeiline cTpoUTeIbHbIE
MaTepuaibl: KepaMuKa, CTEKJO, ILIeMeHT, OeToH, xene300eToH. IlpoGremblr Ge3omacHOro
HCI0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHne OoOpa3lloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, IpPOBEICHHUE
KayeCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHbI U HAOIIOJEHUE IPHU3HAKOB HX HPOTEKaHMS, OIBITHI,
oTpaxawluue (uU3nMueckrue M XUMUYECKHE CBOMCTBA TaJlOT€HOB U HUX COEIUHEHUH (BO3MOYKHO
UCIOJb30BAaHUE BHUAEOMATEPUATIOB), O3HAKOMJIEHHE C o0pa3laMu XJOPHIOB (TaJOreHUI0B),
03HaKOMJIEHHUE C 00pa3liaMu cepbl U €€ COeIMHEHUAMU (BO3MOYKHO HUCIIOJIb30BAHNE



BHJIEOMATEepHaoB),  HaONIOJeHHE  mpolecca  OOyrjauBaHMs — caxapa  MOJ  JIEWCTBHEM
KOHIEHTPUPOBAHHON CEPHON KHCIOTHI, M3y4ye€HHUE XHMHUYECKHUX CBOICTB pPa30aBIIEHHON CepHO
KHUCJIOTBI, IMPOBEACHHWE KAYeCTBEHHOW peakuuu Ha Cyiab(paT-uoH W HaONIOJeHWEe NpU3HaKa ¢
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKMMH CBOIicTBaMH a3oTa, (ochopa U UX COCAUHEHHIMA
(BO3MOXKHO HCITOJIb30BaHHME BHEOMATEPHAIIOB), OOpasliaMu a30THBIX M (POCHOPHBIX yIOOpEHHH,
MoJIyueHue, cCoOOMpaHue, pacro3HaBaHue U U3y4yeHUE CBOMCTB aMMHaKa, MPOBEICHNUE KauyeCTBEHHBIX
peaknuii Ha HOH aMMOHUS M (pocdaT-noH U M3ydeHHE MPU3HAKOB MX MPOTEKAHUS, B3aMMO/ICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbI0 (BO3MOXXHO HCIOJH30BAaHUE BHIEOMATEPHAIIOB),
U3Y4YEHHE MOJeNied KPUCTAJUIMUECKUX PEIIETOK anMmasza, rpadura, QysuiepeHa, 03HAKOMIIEHHE C
MPOLIECCOM  aJcCOPOLIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM H  YCTPOMCTBOM
IIPOTUBOra3a, IOJIyu€HUE, COOMpaHUe, paclno3HAaBaHUME M M3YYEHHE CBOMCTB YIJIEKMCIIOIO Tasa,
MIPOBEJICHUE KAYECTBEHHBIX peakUuid Ha KapOOHAT M CHIIMKAT-UOHBI M HM3y4eHUE MPHU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHHE ¢ IPOAYKUHMEH CHIMKAaTHOW  IPOMBIIUICHHOCTH, PELICHUE
SKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxkHelnme HeMeTaibl U UX COSAMHEHUS.

MeTaJuibl M MX COCAMHEHUSA

OO01mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU MX MOJIOKEHUS B
[Iepnonnueckoir cucreMe xumudeckux dnemeHToB JI. M. MenneneeBa M CTpoeHUs  aTOMOB.
Crpoenue wMertamioB. Meramnueckass CBSI3b M METAUIMYECKas KPUCTAUIMYECKAs PpELIETKA.
DNEeKTPOXUMHUYECKUN Psijl HAMPSDKEHUM MeTalioB. OU3NyecKre ¥ XUMHYECKUE CBOMCTBA METAJLIOB.
OO6mue crocobbl monmyueHuss MeTaiaoB. [IoHsATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBbl (CTajlb, YyT'yH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBIIIUIEHHOCTH.

[llenounble meTawibl: nojoxeHue B Ilepuonnueckor cucteMe XMMUYECKUX 3iaeMeHToB /[l. U.
MeneneeBa, CTpOCHHE X aTOMOB, HaXxoxJeHue B npupoje. Gusndyeckue U XMMUUYECKHE CBOICTBA
(Ha mpumepe Hatpusi U Kanus). OKCUIBI U TUAPOKCHABI HATpus U Kanus. [IpumMeHeHue menouHbx
METaJUIOB U UX COECIMHEHHM.

[I{esrounO3eMeENnbHBIE METAUIBI MArHUKA M KaJbLMM: IOnoKeHue B lleprogudeckoi cucreme
xumuyeckux sneMeHToB J[. M. MeHnneneeBa, cTpoeHME HUX AaTOMOB, HaxXOXIAEHUE B IPUPOJE.
dusnueckre 1 XUMUYECKHUE CBOMCTBA MarHus U Kajblus. BaxkHeime coeqnHeHns Kanbluus (OKCHI,
TUAPOKCH, cOH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunui: nosoxenue B llepuonnmueckoin cucreme Xxumudeckux dsnaeMeHto . U
MeneneeBa, CTpOeHME aroMa, HaXOXJAeHHE B mIpupoge. Puznueckue U XMUMHYECKHE CBOMCTBA
amOMUHUS. AMGPOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHU/IA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuueckux 3neMentoB /1. 1. Menneneesa,
CTpPOEHHE aToMa, HaxoxkJeHue B npupoze. Ousnueckue U XuMUYECKUe CBOMCTBA keine3a. OKCcUpl,
ruapokcuasl u conu xenesa (I1) u sxenesa (II1), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuii Ixcnepumenm:

O3HaKOMIIEHHE C 00pasllaMyd METAJIJIOB U CIUIABOB, UX (DU3MUECKUMH CBOICTBAMH, W3Y4YCHHE
pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCUA KANbIMSI U HATPUS C BOJOH (BO3MOXHO HMCIIOJIb30BAHKUE BHIEOMATEPUATIOB),
UCCIIEIOBaHUE CBOMCTB >KECTKOM BOJbI, IIpollecca TOPEHHUs JKelle3a B KHUCIopoje (BO3MOXKHO
UCIOJIb30BaHUE BUJICOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIMi Ha HOHBI:
MarHusi, KaJIbIHs, aJIOMUHUS, ITUHKA, skene3a (I1) u xenesa (II1), mexu (II), HaGiroieHNe U OTIMICAHKE
MIPOLIECCOB OKpAIllMBaHUS IUIAMEHM HMOHAMHU HATPUS, KAl M KalblUs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEA0BaHUE aM(OTEPHBIX CBOWCTB THMAPOKCHAA AIOMUHHUS M TUIPOKCHIA
LMHKA, pelIeHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeie MeTalibl U UX COCIUHEHUS.

Xumusd 4 OKpysKamomas cpeaa

BemectBa u MmaTepuansl B IOBCEAHEBHOM )KM3HU YelIOBEKa. be3onacHoe ucnosib3oBaHue
BEIIIECTB U XUMUYECKUX PEaKIUid B ObITY. [lepBast moMoIIb mpu XMMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKawlled cpenbl (MpenenbHas IOMyCcTUMasi KOHILIEHTPALUs

BeulecTs, nanee — [1/IK). Posnb xumMuu B perieHuu 3K0JI0rH4ecKUX MpooIIeM.



Xumuueckuii IKCnepuUMenm:

U3y4eHHe 00pa3loB MaTepPHANIOB (CTEKIIO, CILIABBI METAIIOB, OJIMMEPHBIC MAaTEPUAIBI).

Mesicnpeomemmnnle censu

Peanuzanus MeXnpeIMETHBIX CBsA3CHl MPH N3yYCHUH XHUMHUH B 9 Kllacce OCYILECTBIISICTCS Yepe3
HUCIIOJB30BaHUEC KakK O6H_II/IX C€CTCCTBCHHO-HAYYHBIX HOH?[TI/II?I, Tak H HOH?[TI/IIZ, SABJIIIOIINUXCA
CHCTEMHBIMH ISl OTJCITIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKIIA.

OOmue ecTeCTBEeHHO-HAyYHbIC MOHTHS: HAy4YHBIA ()aKT, TUIIOTE3a, 3aKOH, TCOPHS, AHAIU3,
CHHTE3, KTacCu(HKAI¥sl, HEPHOIUYHOCTh, HAOIIOJCHUE, IKCIICPUMEHT, MOJICIIUPOBAHNE, H3MEPCHUE,
MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(PEKT, TEXHOIOTHS, MaTepHaIbI.

dusuka: Marepus, aToM, 3JCKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKJIHA, H30TOIbI,
PaaOaKTUBHOCTH, MOJICKYJIA, BHGKTpI/I‘-IGCKI/Iﬁ 3apsAad, IPpOBOAHUKH, ITOJTYIIPOBOAHUKHU, JUIJICKTPUKH,
(boTOd7IEMEHT, BELIECTBO, Teio, O00BEM, arperaTHOE COCTOSHHE BEIIECTBA, Ta3, pacTBOp,
PaCTBOPUMOCTD, KPUCTAJUIMICCKAA peméTKa, CIIJIaBBI, (1)I/I3I/I‘~I€CKI/I€ BCJIIMYMHBI, CIUHHUIBI U3MCPCHU,
KOCMHUYECKOE€ TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: QorocuHTe3, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPAIbHbIC YIOOpCHUS,
MHKPOAJICMEHTBI, MAKPOIJIEMEHTBI, IUTATEIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaAIbI, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE,
TOILTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NPOI'PAMMBLI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pE3yabTaThl OCBOEHHUS IPOrpaMMBI  OCHOBHOTO  OOMIEr0  00pa3oBaHUS
JOCTUTAIOTCS B XO0Jl¢ OOY4YEeHHUS XMMHUU B €IMHCTBE y4yeOHOW M BOCIHUTATENLHON AESITETbHOCTU B
COOTBETCTBUM C TPAJULMOHHBIMH POCCUHCKHMHU COLUOKYJIbTYPHBIMH U J1yXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSAMHU, TPHUHATHIMH B OOIIECTBE MpaBWIAMU W HOPMaMU TMOBEACHUS U CIHOCOOCTBYIOT
IpoLeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALIMH 00YYarOIIHUXCSl.

JInuHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh 00YYAIOIIUXCSI PYKOBOICTBOBATHCS CUCTEMOM
ITO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH W PACIIMPEHUE OIbITA JACIATEIBHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY M HAYYHOMY
HACJIEJINI0, TIOHMMAHUS 3HAUYEHHUS XMMHUYECKOH HayKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIQJIETh JOCTOBEpHOM HHPOpMAnUeil O MEepeloBBIX TOCTHKEHHUSX M OTKPBITHUSIX
MHUPOBOW U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YyCTPOHCTBE MHpa H
00I11eCTBa;

2) rpaKIaHCKOI0 BOCIIMTAHUSA:

IIPEJICTAaBICHUS] O COLMAJbHBIX HOpPMax M IMpaBWIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTHU B 00IIECTBEHHO TIOJIE3HO,
y4eOHO-HMCCIIEIOBATENbCKON, TBOPUECKOW H JAPYIMX BHJAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JESATENBHOCTH MPHU BBHINOJHEHUH Y4eOHBIX, MO3HABATENbHBIX 3a/1ad,
BBIMIOJIHEHUN XMMHUYECKHX OSKCIEPUMEHTOB, CO3AaHUU YYEOHBIX TPOCKTOB, CTPEMJICHHA K
B3aMMOIOHUMAHUIO U B3aMMOIIOMOIIM B TMIpOIECCe OSTOW y4eOHOW MAeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAapHILEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MOCIEACTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 O3HAHMA:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEUIECTBE M XMMHUYECKON PeaklHUH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIISIOIIME OCHOBY Ul IOHMMAaHUS CYLIHOCTH
HAyYHOW KapTUHBI MHUpA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIBL,
B3aMMOCBS35X YEJIOBEKA C IPUPOJHOM CPEIO, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAIpPABJICHHbIE Ha I[IOJIYYEHUE HOBBIX 3HAHUUW IO XHUMHH,
HEOOXOMMMBIE Ui OOBSCHEHHS HAONIOJAaeMbIX IMPOIECCOB W  SIBJICHUH, II03HABATEIILHOM,
MH(OPMALIMOHHONW M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE€ HaBBIKOB CaMOCTOSITENIbHOI paboTHI C
Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JINTEPATYpOH, JOCTYNHBIMH TEXHUYECKHMMHU CPEICTBAMHU
UH(OPMALIMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOy4YeHHIO W TIO3HAHUIO, JIO003HATEIHLHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, MPOEKTHOM W HCCIEAOBATEIbCKON JEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTU U YPOBHs 00y4YeHUs B ajbHEHNIIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHUE LIECHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 JKU3HHU, OCO3HAHUE MOCIEICTBUI U HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTpeOIeHUs
QJIKOTOJISI, HApKOTHKOB, KYypPEHHs), HEOOXOIMMOCTH COONIOJECHHS MpaBHi O€30IacHOCTH TpHU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMA:

UHTEpEC K MPAaKTUYECKOMY HM3YyUEHHUIO0 Ipodeccuil U TpyAa pasiiMuyHOrO poja, yBaKEHHE K
TPyLly U pe3yjbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YMCJIE HA OCHOBE INPUMEHEHUsS MPEIMETHBIX
3HAaHUH TI0 XUMHUH, OCO3HAHHBIA BHIOOD MHIMBUIYATIbHONW TPACKTOPHHU MPOJODKEHUST 00pa3oBaHus ¢
y4€TOM JTUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U



noTpeOHOCTEH, yCIIeNTHONH NPOPECCHOHATBHON AEATENBHOCTH W PAa3BUTHA HEOOXOAMMBIX yYMEHUH,
TOTOBHOCTD a/IalITUPOBAThCS B NPOPECCHOHATIBHOM cpele;

6) 3x010rNYecKOro BOCIMTAHMSA:

HKOJIOTHYECKU IIeJIeco00pa3HOe OTHOIIEHHE K MPUPOAE KaKk HCTOYHUKY JKM3HM Ha 3emiie,
OCHOBE €€ CyILEeCTBOBAaHHUS, IOHMMAaHME LIEHHOCTH 370pOBOr0 M Oe3omacHoro oOpas3a >KH3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PM3MYECKOMY U NCHUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIeHHs MpaBuwil 0€30IaCHOTO MOBEACHMs IpU paboTe C BEIIeCTBAaMH, a TakXke B
CUTYalUSX, YTPOKAKOLIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPHUMEHATh 3HAHMs, MOJydaeMble NMPH M3YYEHUU XHUMUH, Ul PeLeHMs 3a/ad,
CBA3aHHBIX C OKPYXKAOIIECH IPUPOAHON CPEOM, A IOBBILIEHUS YPOBHS 3KOJIOIMYECKOW KYJIBbTYpHI,
OCO3HaHMA II00ATBHOIO XapakTepa 3KOJIOTMYECKUX MpoOJIeM M MyTed MX pelleHUs MOCPeICTBOM
METOJ0B XUMUH, 3KOJIOTMYECKOr0 MBINUICHHS, YMEHUs PYKOBOJCTBOBATHCS MM B ITO3HABATEIIBHOM,
KOMMYHHMKaTUBHOM U COLIMAJIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B coctaBe MeTampeaMETHBIX pe3yNbTATOB BBLACHAIOT 3HAuYMMble M  (OPMUPOBAHMS
MHUPOBO33pEHUsI OOLIeHayyHble IOHATUS (3aKOH, TEOpHUs, NPHUHLUI, Tunore3a, (akrT, cucrema,
IIPOLIECC, SKCIIEPUMEHT U APYroe.), KOTOPbI€ HCHIOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX YYEOHBIX
IpeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUM M3 3TUX MPEIMETOB (OPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOW KapTHMHE MHpa, U YHUBEpCAJIbHblE yueOHbIe JeWCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHbBIC, DPETYJISTUBHBIE), KOTOpble o0bOecnednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO U OCYLIECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTebHbIE YHUBEpPCAIbHbIE Y4eOHbIe el CTBUS

Ba3oBbie jloru4eckue geicTBus:

YMEHHUsI UCIOJIB30BATh MPUEMBI JIOTUYECKOTO MBILUICHUS IPU OCBOCHUU 3HAHUM: PAaCKpPHIBATH
CMBICJI XUMUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE NPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C
JAPYTUMH TOHSTUSMH), UCIIONB30BaTh MOHATHSA JJISI OOBSACHEHHS OTIENBbHBIX (PAKTOB M SIBICHHM,
BbIOMPAaTh OCHOBAHUSA M KPUTEPUU M KIACCU(PUKAIMM XMMHUYECKMX BEIIECTB M XHUMHMYECKHX
peaKIuii, yCTaHaBIMBATh NPUYHMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3YYCHHUsS, CTPOUTH
JIOTUYECKUE pacCyXIeHHUs (MHIYKTUBHbIE, AECAYKTHBHBIC, II0 aHAJOTMM), JeJaTh BBIBOJABI U
3aKJIIOYEHUS;

yMEHUE MpHUMEHATh B Ipollecce IO3HAHMA MOHATH (IpeAMETHble U METalpeMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJETH, HWCIOJIb3yeMble B XHMHH, NPEoOPa3OBHIBATH MIMPOKO
IpPUMEHSEMbIE B XUMHMM MOJENIbHBIE NPEACTABICHUS — XMMHUYECKMH 3HaK (CHMBOJI 3JIEMEHTA),
XUMHYecKas GopMylia U ypaBHEHHE XUMUYECKON peakiui — MPHU PEUICHNH y4eOHO-TT03HABATEIbHBIX
3a1a4, C y4ETOM 3ITHX MOJEIBHBIX IPEACTABICHUHN BBIABIATH U XapaKTEPU30BaTh CYIECTBEHHBIC
MIPU3HAKH M3y4aeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XMMHUECKUX PEaKLUM, BBIABIATH OOLIME
3aKOHOMEPHOCTH, IPUYUHHO-CIECICTBEHHBIE CBSI3M M IIPOTUBOPEYMS B H3YyYaeMbIX IIPOLECCAX U
SIBIICHUSIX.

Ba3oBble nccienoBarebCcKkue JeHCTBUSA:

YMEHHE MCIO0JIb30BaTh ITIOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMS, & TAKXKE B
KayecTBE OCHOBBI JUIsl ()OPMHUPOBAHMS TMIIOTE3bl 10 IPOBEPKE IMPABUIBHOCTH BbICKa3bIBAEMBIX
CYKJICHUMU;

npuoOpeTeHue OmblTa M0 IUIAHUPOBAHUIO, OPraHU3allMM M IMPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAONIONATh 32 XOZOM IIPOIECCa, CaMOCTOSATENLHO MPOrHO3UPOBATH €ro
pe3yibTar, (GopMyJIupoBaTh OO0OOLIEHHS M BBIBOJBI IO pE3ylbTaTaM IPOBEAEHHOIO OIbITa,
HCCIIEI0BaHMs], COCTABIIATh OTUYET O POJIETaHHOM padore.

Pab6ora ¢ undopmanmeii:

yMEHHue BBIOMpaTh, aHAJIU3UPOBATb U HUHTEPIPETHPOBATH MHPOPMALUIO PA3IUYHBIX BHJIOB U
dbopM mpepcTaBICHUS, TOIYY4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAyYHO-NOIMYJISIpHAs JHTEparypa
XMMUYECKOI0 COJIepKaHMs, CIpaBOYHbIE MMOcOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
IIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALILIO;



YMEHHE TMPHUMEHATh PA3JIMYHbIE METOJBI M 3almpoChl MPH MOUCKE W 0TOOpe MH(OpMAIUU U
COOTBETCTBYIOIIMX TaHHBIX, HEOOXOJUMBIX ISl BBIIOJHEHUS y4eOHBIX M TMO3HABATENIbHBIX 3ajay
OTIpPeNIeIEHHOTO THUMA, MpPHOOpeTeHHue OombiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAITMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJaJieHue KYJIbTYpPOH aKTHBHOI'O HCIIONB30BAHUS PA3IUYHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (GOpMY MpeacTaBiIeHUS HHDOpMaIIH
U WUTIOCTPUPOBATh peEIllaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu, JAPYTUMU (opMamMu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHE MHCIIONIb30BaTh M AaHAU3UPOBATh B IIpolecce Y4eOHOM U UCClIe0BaTEIbCKOM
NESTeIbHOCTH MH(OPMALIMIO O BIUSHUM IPOMBILIIEHHOCTH, CEIbCKOr0 XO035MUCTBAa M TpaHCIOPTa Ha
COCTOSIHME OKPYKAIOILIEH MPUPOTHON CPEIBI.

KoMmyHukaTHBHBIEe yHHBepcaabHble y4eOHbIe 1eiiCTBHA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XOJe Juanora u (W) JUCKYCCHH) TI0 CYIIECTBY OOCYXIaeMOi
TeMbI, (HOPMYIHPOBATH CBOU MPEITI0KEHHUS OTHOCUTEIHHO BHIMIOJIHEHHSI IPEATIOKEHHOM 3a/1a4H;

YMEHHS NPEACTABIATh MOJIYUYEHHBIE PE3yJIbTAaThl 103HABATEIbHON AEATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIENaTh MPE3eHTALNI0 PE3yIbTAaTOB BHIMOIHEHHS XMMHUUECKOT0 SKCIIEpUMEHTa
(;1abopaTopHOTrO OmBITa, JTA0OPATOPHOW PaOOTHI MO HCCICIOBAHUIO CBOHCTB BEIIECTB, YICOHOTO
MIPOCKTA);

YMEHHSI Y4eOHOTro COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM ITO3HABATENBHON W
UCCIIEIOBATENbCKON ACSITENbHOCTH MPH PEHICHUH BO3HHUKAIOUIMX MPOoOJieM Ha OCHOBE yuéTa oOLInX
MHTEPECOB W COTJIACOBAaHUS TO3MLUH (00CYKIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJUHAIIMSI COBMECTHBIX NEHCTBUI, OINpe/eseHre KPUTEPUEB MO OLIEHKE KAaueCTBa BBIMIOIHEHHOM
paboThI U ApyTHE).

PeryisiTUBHbIE YHUBepPCAJIbHbIE YUeOHbIe JAeiicTBUS:

YMEHHE CaMOCTOSITEIBHO OINpEAeNsATh UENHU JeSTeNbHOCTH, IJIaHHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JI€ATENbHOCTh, BBIOMPATh Haubosee
s deKkTUBHBIE CIIOCOOBI pelIeHus] YUeOHBIX U MO3HABATENIBHBIX 33/1a4, CAMOCTOSITENILHO COCTAaBIISThH
UM KOPPEKTUPOBATH IIPEUIOKEHHBIM QJITOPUTM JEWCTBUM NPH BBIIOJHEHUM 33JaHUN C YYETOM
MOJIyYE€HUsT HOBBIX 3HAHUNW 00 H3yyaeMbIXx OOBEKTAaX — BEIIECTBAX M pEaKLUAX, OLIEHHWBATh
COOTBETCTBHE MOJIYYEHHOIO pe3ysibTaTa 3asBJICHHON L€JIM, YMEHHUE UCIO0JIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, TIpeJijlaraéMble B YCIIOBUU 3aaHUI.

INPEIMETHBIE PE3YJBTATHBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 00S3aTENBHOTO  COJIEPIKaHUSA,
YCTAaHOBJIEHHOTO  JJaHHOW  (QenepasibHONM  pabouell  MporpaMMoli,  BBIIEISIIOT:  OCBOEHHBIE
o0yJaroIMMuUCs HayYHbIe 3HAHUS, YMEHUS U CIOCOObI IeHCTBUH, cienuduueckue i MpeIMeTHOM
obmact «XWMHA», BHUIBl JACATEIBHOCTH IO TOJIYYECHHIO HOBOTO 3HAHWS, €r0 WHTEpPIpPETAIHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenuss B 8 Kilacce NpeaMeTHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

® PaCKpbIBATh CMbICJI OCHOBHBIX XUMUYECKUX MMOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHI 2JIEMEHT,
MIPOCTOE BEILIECTBO, CIIO)KHOE BEUIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAsS), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAs M MOJIEKYJISpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl 0N XHMHYECKOrOo 3JEMEHTa B COCAMHEHHH, MOJIAPHBIA OO0BEM, OKCHUMA, KHCIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULIATEIIBHOCTb, CTEHEHb OKUCJIEHMS, XHMHUYECKas peaKlus,
KiIaccupuKalusg peakiuil: peakluuyd COCIUHEHHS, PEaKIUU pas3NIOKEHUs, pPEeaklUd 3aMelleHHs,
peaknuu OOMEHa, dK30- M DHIOTEPMHUUYECKHE PEaKIUH, TEIJIOBOH >(PQeKT peakuuu, SApo aroma,
AJNIEKTPOHHBIA CJIOW aToma, aToOMHas OpOWTalb, paguyCc aromMa, XMMUYEecKas CBA3b, MOJSpHAs U
HEMoJisipHasl KOBaJEHTHas CBs3b, MOHHAs CBs3b, MOH, KATHOH, aHHOH, PAacTBOP, MaccoBas J0Jis
BellecTBa (MPOLIEHTHAs! KOHIICHTPAIs) B PACTBOPE;

® MJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U NPUMEHSTH 3TU MOHATHS
IIPY OMUCAHHUH BELIECTB M UX MPEBPAIICHUI;



® 1ICIT0JIE30BAaTh XUMHUYECKYI0 CHMBOJIMKY JIJII COCTABJICHUS (POPMYJ BEIISCTB M ypaBHEHUH
XUMUYECKUX PEAKIUI;

® OTIPEICIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSIX, CTCIICHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COEJUHEHHSX, MPHUHAICKHOCTh BEIIECTB K OMNPECIEHHOMY KIIACCy
coeuHEHUI 1o (opmyraMm, BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAS W WOHHAS) B HEOPTaHUYCCKHUX
COEJIMHEHMUSIX;

epackpbiBaTh cMbici llepuonnueckoro 3akona [[. M. MenngeneeBa: 1eMOHCTPUPOBATh
IMOHMUMaHUE TEPUOAUYECKON 3aBHCUMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB OT KX IOJIOKECHHUS B
[lepnonnueckoil cucTemMe, 3aKOHOB COXPAHEHHUsI MAcChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHS, 3aKOHa ABOTapO;

® OMHMCHIBATh W XapaKTepHu3oBaTh TaOnMuuHylo ¢opmy llepuonndeckoil cUCTEMBbI XMMHYECKHX
AJIEMEHTOB: pa3NiMyaTh MOHATUSA «TJIaBHas moarpynna (A-rpymma)» u «mnobounas noarpymma (b-
rpymIma)y», Majabie U O0JbIINE IEPUOIBI, COOTHOCUTH 0003HAUCHUS, KOTOPHIE UMEIOTCS B TaOIHIIC
«Ilepuognueckas cucrema xumuyeckux oiemeHToB [l WM. MengeneeBa» ¢ 4UCIOBBIMHU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sjpa, o0lee 4nucio
3JIEKTPOHOB U pacHpeieNICHUE UX 10 AJIEKTPOHHBIM CJI0SIM);

e KJIacCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTBhI, HEOPraHMYEeCKHe BEIIeCTBa, XHUMUYECKUE
peaxiuu (1Mo YUCIy U COCTaBY YYaCcTBYIOIIUX B PEAKLIMU BEIIECTB, MO TEMI0BOMY 3 (DeKTy);

® XapaKTepU30BaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJIasi ONUCAHUE IMPUMEpPAMU MOJIEKYJISIPHBIX YPAaBHEHHMII COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

® [IPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KA4E€CTBEHHOIO COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUSI XMMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBUAX;

® BBIUKCJISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChbl BEUIECTB, MACCOBYIO JOJIIO
XUMUYECKOTO dJIEMEHTa 10 (opMyJsie COCIUWHEHMs, MACCOBYIO JIOJIO BEIIeCTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHHIO XUMUYECKOUN peaKiny;

® [[DUMEHSTh OCHOBHBIE OIE€pallMd MBICIUTEIBHOW JE€ATEIbHOCTH — AaHalIUu3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, KIaCCH(PUKAINIO, BRISBICHUE TPHIYUHHO--CIICACTBCHHBIX
CBA3EH — ISl U3YyUYEHHUsI CBOMCTB BEUIECTB M XMMHYECKUX PEAKLUM, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS — HAOIIOICHUE, H3MEPEHUE, MOICIIMPOBAHNE, IKCIICPUMEHT (pEaTbHBIN ¥ MBICIICHHBIN ),

e CJICIOBATH MPaBUIIAM TOJB30BaHUS XUMUYICCKOU TIOCYION U JIA0OpATOPHBIM 00OPYIOBAaHUEM,
a Tak)ke MpaBujiaM OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBIMOTHEHHIO
1a00pPaTOPHBIX XHMHYECKHX OIBITOB IO TIONYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BoOpoia M KHUCIIOpOJAA), MPHUTOTOBICHUIO PACTBOPOB C OMpenelIEHHOW MaccoBOW Joneit
pacTBOPEHHOTO  BEWIECTBA, IUIAHUPOBAaTh M  NPOBOAUTH XHMHYECKHE IKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB LIEIOYEH W KUCIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyc, eHondTalenH,
METUJIOPAHXK U APYTHE).

K koHmy oOyuenuss B 9 KJjacce IpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE OJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

® PaCKpbIBaTh CMBICJ OCHOBHBIX XUMHYECKHUX MMOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTHOH, AHUOH, IpOCTOE BEILECTBO, CJI0’)KHOE BEILECTBO, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl Peaklus, XUMUYECKasi CBA3b, TEILUIOBOU
sddekT peakuuu, MOJb, MOJSAPHBIA 00BEM, pacTBOp, OJICKTPOIHUTHI, HEIIEKTPOJHUTHI,
ANEKTPOJIUTHYCCKAS  JIUCCOIMAIMSI, PEAKIMd WOHHOTO OOMEHA, KaTalu3aTop, XHUMHYECKOEe
paBHOBecHe, oOpaTHUMble M HEOOpaTHUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUHy,
OKHUCJIUTEh, BOCCTAHOBUTEIIb, OKHCIECHHE W BOCCTAHOBJICHHWE, aJUIOTPONUs, aM(OTEPHOCTD,
XUMHYECKas CBA3b (KOBaJICHTHAs, MOHHAs, METAINTNYECcKas), KpUCTAIIINYECKash pelIéTka, KOppo3us
METaJUIOB, CILIABBI, CKOPOCTh XMMHYECKOM pEaKLuH, NPeIeiabHO nonyctumas KoHueHtpauus ITJIK
BEILIECTBA;



® WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATHIA W MPUMEHSTh 3TU TOHSATHS
IIPY OIUCAHHUH BELIECTB M UX MPEBPAIICHUI;

® ICTIOJIH30BAaTh XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBJICHUs (OpMyn BEUIECTB M YpaBHEHUH
XUMHYECKHUX PEaKIIHii;

® OTIpE/IENSATh BAJICHTHOCTh M CTETMCHb OKHUCICHHS XMMHUYECKHX JJIEMEHTOB B COCIMHEHHSIX
pPa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEUIECTB K ONPEIEIEHHOMY KIAcCy COEOUHEHHUH I10
dbopmynaM, BUI XUMHYECKOW CBs3HM (KOBAJICHTHAs, MOHHAS, METAIUIMYECKas) B HEOPTaHMYECKHX
COCMHEHUSX, 3apsAll HMOHAa IO XUMHUYECKOW QopMmyse, XapakTep cpeldsl B BOAHBIX PacTBOPax
HEOPTaHWYECKUX COCMHEHUH, TUT KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIca [lepuoamueckoro 3akona JI. M. MeHueneeBa U JEMOHCTPUPOBATH €r0
MOHMMAaHME: OMNHCHIBaTh M XapakTepu3oBaTh Tabmuunyto ¢opmy Illepuoanueckoil cucremMsl
XMMHAYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATHSA «JIaBHas mnoArpynmna (A-Tpynma)» u «mo00vHas
noarpynna (b-rpymnma)y, Maneie 1 O0JbIINE EPUOIbI, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS
B TEPHOAMYECKON TaONHIE, C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsij Aapa, OOIIee YHCIO 3JIEKTPOHOB U paclpeiesieHUe UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B
mpejienax MajbIX MePHOI0B U TNIABHBIX MOATPYIN C YIETOM CTPOCHHSI UX aTOMOB;

e KJTacCU(DUIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIeCTBA, XWMHUYECKUE
peakuu (IO YMCIYy W COCTaBY YYAacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
W3MEHEHHUIO CTENEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBATh) OOIIME U CHeU(PUUECKHEe XUMUYECKHUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOATBEPXKAasi OMHCAHWE MPUMEPAMU MOJEKYISPHBIX U HOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;

® COCTABJISAITh YPABHEHMS DJICKTPOJUTHYECKOM [IHCCOLMALMM KHUCJIOT, IIEJIOYEd M COJEH,
MONHBIE W COKpamEHHBIE YpaBHEHHsS pEaKIWid HMOHHOTO OOMEHa, YypaBHEHHs pPEaKIHH,
MOJITBEPKTAIOINX CYIIECTBOBAHNE T€HETHYECKON CBSI3M MEXK/Iy BEIIECTBAMHU PA3JIMYHBIX KIIACCOB;

® DacCKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUHd  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca ATHX PeaKIuii;

® [[POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUS, BO3MOXXHOCTH
MPOTEKaHHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO dJeMeHTa Mo (opMmyse COEIWHEHUs, MacCOBYIO JOJI0 BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMUYECKOH PEaKIINH;

e cOOMIOIaTh TpaBWJIA TIOJIH30BAHUS XUMUYECKOH MOCY0H M Ta00paTOPHBIM 000PYIOBAaHUEM,
a TakXe IpaBuia OOpallleHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMHU MO BBINOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TMOJYYCHHIO U COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa ¥ yriaeKucioro rasa);

® [I[POBOJUTH PEAKIMH, MOATBEPXKAAIOIINE KAYeCTBEHHBI COCTaB pa3UYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJIOpHI-, OpomMuA-, WOaUn-, KapOoHar-, Qocdar-, CHUIHMKAT-,
cynb(har-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHMSI U MOHBI H3yYEHHBIX METAJUIOB, MPUCYTCTBYIOILIUE B
BOJIHBIX PACTBOPAaX HEOPTaHMYECKHUX BEIIECTB;

® IPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEIILHOW JESITeIbHOCTH — aHaIW3 W CHHTE3,
cpaBHeHHE, 000O0IIEHHE, CHCTEMAaTH3alMIO, BBISBICHHE IMPUYUHHO-CIEACTBEHHBIX CBS3€H — Ui
M3yYEHHsS] CBOMCTB BEIECTB M XUMHUYECKUX PEAKIIM, €CTeCTBEHHO-HAYYHBIE METOJbl MO3HAHUS —
Ha0II0/IeHue, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIA 1 MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4yecTBO yacos
Ne HaumenoBanme pa3iesioB u dyeKTpoHHbIE (LM pPOBbLIE)
KonTpoabnbie IIpakTuyeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK

) MPAKTUYECKOU IEATEIBHOCTH https://m.edsoo.ru/7f41837¢

yeJIoBeKa

12 BemiectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxxHeiinue npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonsitue 6 bubnnorexa [IOK

' 00 oKcuIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonstue o kuciorax 2 1 bu6nmorexa [JOK

) U COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 006 5 | 1 bu6nmorexa [JOK

) OCHOBaHHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBI 1 1 1 bubnnorexa [IOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznen 3. llepuoauyeckuii 3axon u [lepuogudeckas cucrema xumnueckunx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
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[Tepunonuueckuii 3aKOH U
[Tepuonnueckas cucrema

bu6mmorexa [{OK

A
3 XUMHYECKHUX d1eMeHTOB /JI. 1. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMUYecKas CB3b. Bu6 10K
noIMoTEKA
2 -
3 Oxucnntensio 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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

9 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Konrpoibubie | IlpakTHyeckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XMMHYecKHe peaKIuu
11 [ToBTOpeHwue u yriyOieHne 3HaHui 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/eNoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOLHAIIHS. g | 1 bubnmnorexa [JOK
' XUMHUYECKUE PEAKIIUN B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTa/JILI M X CO€THHEHUS
21 OO6m1as XxapakTeprucTUKa XUMHUECKIX 4 1 bubnuorexa [JOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' 4 - P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
23 anemMeHTOoB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa HOK
' PYTHIH: ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepruCTHKa XUMUYECKUX
2.4 anemMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUS
Hroro no pazneny 25



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

Pazgen 3. MeTa/Ibl M UX CO€ITHHEHUS

. bubnuorexa [JOK
3.1 Obmwe cpoiicTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiiime MeTamuibl U UX COCIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubnmorera OK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka Konrpoibubie | IlpakTHyeckue
n/n Bcero H3y4YeHHUsi | oOpa3oBaTejibHbIE
padoTsbl padoThI
pecypchl

| [Ipeamer xumun. Ponb XuMuu B )KU3HU | bu6mmoreka LIOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsTHE 0 METOAAX TO3HAHUS B XUMHUH 1 bubmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padota Ne 1 «IIpaBuia

3 paboThI B 1a00OpaTOpUU U IPUEMBI | bubamnorexa [JOK
oOparnieHus ¢ J1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
00opyIoBaHUEM)

4 Yuctele BemiecTBa U cMecu. CriocoOsl | bubmmorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpaxTuueckas padbora Ne 2

5 «Pa3nenenue cMmeceit (Ha mpumepe 1 bubmoreia HOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bubmnorexa [{OK
A 1

6 TOMBI H MOJICKY TR https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE dJIEMCHTBI. 3HAKH | bubnuoreka [{OK
(CUMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIE BEIIECTBA 1 bubmmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnuoreka [{OK
1 X .B
0 ummeckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTtHocuTenbHAs aTOMHAs Macca. Bbubmmoteka LJOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOI O bubnuoreka [IOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350¢c
13 KonnuectBo BemectBa. MoJib. bubmuorexa [{OK
MousipHasg macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUS. bubnuoreka [{OK
XumMmuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBus pOTEKaHUsA bubamnorexa [JOK
XUMHUYECKUX PEaKIUui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bubmmorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b8&8
Brruncrenus koinyecTBa, MacChl
bubmnorexa [JOK
17 BEILIECTBA 10 YPABHCHUSIM XUMHUYECKUX
N https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XuMruIecKux peakmui
18 (coe I/IHq;HI/I}I A3JI0KEHUS ’ bubmorexa [IOK
A P : hitps://m.edsoo.r/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O000IIeHHe U bubmmorexa [TOK
H AHCT HvI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUM
20 KontposbHas padora Nel o teme bu6mmoreka LIOK
«BelecTBa 1 XUMHUYECKUE PEAKLIAM) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras Bbubmmoteka LJOK

Bo3ayxa. Kucnopoa — anemeHT u

https://m.edsoo.ru/ff0d448e
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IIpOCTOC BCUICCTBO. O30H

dusznyeckre U XUMHUYECKHE CBOUCTBA

bubmuorexa [{OK

22 KHCI0POZ (eaKiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsarue o0 okcumax
Crioco0bI MOTy4eHHST KUCIIOPOa B
. P bubmuorexa [{OK
23 1abopaTopun U MPOMBIIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHune kuciopoaa
TernoBoit 3 ekt XuMIUIeCKou
24 peaKkIuu, MOHATHUE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKLIUIX
Tonnuso (HedTh, yroiab U MeTaH).
25 3ar }IBHeI-EI/qu];OS . a, CIIOCOOBI ()31“0 bubmorexa HOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTrueckas padora Ne 3 o Teme
26 «1PIOJI YeHUE 1/12061/1 aHue KHUCIIOpo/ia bubmmorexa [JOK
Y . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOMCTBY»
7 Bomopon — aneMeHT u nipoctoe bubnmorexa [JOK
BeniecTBO. Haxoxnenne B mpupo/ie https://m.edsoo.ru/ff0d4dd0
73 DuU3NYECKUE U XUMUYECKUE CBOKCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmnorexa [{OK
29 I1
OEIATHE © [HEIOTAx 1 coix https://m.edsoo.ru/f0d50d2
30 Crioco0bI TTOJTydeHHUs BOJAOPOa B bubmmorexa [JOK
JabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o teme
bubnuoreka [IOK
31 «[lonyuyenue u cobupanue BOAOPOA,

HU3YUYCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4{42
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Monsipablit 00BEM razoB. 3aKoH

bubnuoreka [{OK

32
Agoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmorexa HOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 10
34 ABHEHMIO PEAKI[MH HA OCHOBE 3aKOHA bubmorexa [IOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 DuU3NYECKUE U XUMUYECKUE CBOKCTBA bubnmorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnmorexa [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 1 HEHACBI peHHLIZ acTBOpbl. MaccoBas bubmmorexa LIOK
= P PP https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B PaCTBOPE
[IpaxTuueckas pabora Ne 5 o teme
18 «[IpuroroBiieHne pacTBOPOB C bubnmorexa [JOK
ONpeAeIEHHON MacCOBOW JT0IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA
19 KonrponsHas padora N2 o teme bubnuoreka [IOK
«Kwucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, kiaccupuKaius, bubamnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHHUS: COCTaB, KJIACCU(DUKALIHS, bu6mmoreka LIOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHnue u XuMHUECKUE CBONCTBA bubnuoteka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubmmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue n XMUMUYECKUE CBOMCTBA bubnuoteka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpeauue): HOMEHKIIATypa,
46 cnocoéLII) oI )eHI/IH XI/IMI/I‘IZSKI/IG bubmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI»
43 I'enernueckas cBsi3b MEKy KJlacCaMu bubamnorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O06o0muIeHne 1 cucTeMaTH3aIMsI 3HAHUH
HHCHHE I CHETEMATHSAMIA SHAHIH https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCMHEHMI
[TepBbie OMBITKH KIacCHPUKALTIT
51 XUMHUYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IpyNIiax CXOAHBIX JIEMEHTOB
Ilepuonuueckuii 3aK0OH U
bubnuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB 1. 1. Menaeneera
bub6 K
53 [Iepuoapl, rpyniibl, DOATPYIIIBI uommoreka T10

https://m.edsoo.ru/00adas52c
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ada52c

CTpOGHI/Ie aromoB. CocTaB aTOMHBIX

bubnuoreka [{OK

>4 saep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 31eKTPOHHBIX 000JI04eK
55 aToOMOB 3J1eMeHTOB llepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menaeneera
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA 10 €r0 MOJIOKEHUIO B bubamnorexa [JOK
Ilepuonnueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akoHa s
57 pa3BUTHSA HAYKU U nipakTuku. []. 1. bubamnorexa [JOK
MeneneeB — yu€Hbli, IEAArOr U https://m.edsoo.ru/00ada96e
IpaKJIaHUuH
53 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnmorexa [JOK
XAMHAYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Hormas xumurecKas cassp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHasi XuMuyeckas Bbubmmoteka LJOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenmonsipHas XUMHYECKast bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmnorexa [{OK
62 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTENHEHO-BOCCTAHOBUTEIIHHBIC bubmmorexa [JOK
peakuuun https://m.edsoo.ru/00adb076
64 OKuCIUTENU U BOCCTAHOBUTENIH bubmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padorta Ne4 o Teme bubnmorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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«CTpOGHI/Ie aroMa. XUMHYECKas CBI3b)

https://m.edsoo.ru/00adb486

PesepBHeIil ypok. O000IICHHE 1

bubnuorexa [JOK

66 cucTeMaTu3anusg 3HaHUuU ! https://m.edsoo.ru/00adb33c¢
PesepBHEIi ypok. O000IICHHE 1

67 cucreMaTtusanus 3Hanui. Utoroas 1 bubnmorexa [JOK
KOHTpoJbHas pabora Ne5 3a kypc 8 https://m.edsoo.ru/00ad9cb2
KJ1acca.

68 PezepBHblit ypok. O6001eHue 1 | Bbubmmoteka LJOK
cucTeMaTu3anusg 3HaHUuU https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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9 KJIACC

KosmnuectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Bcero u3yueHusi | oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl
[Iepnoanueckuii 3aK0H.

1 [lepuonuueckast cucrema | Bbu6mmoteka [JOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

N bubmuorexa [{OK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa | bubamnorexa [JOK
HEOPTaHWYECKUX BELIECCTB https://m.edsoo.ru/00adb7e2

4 Bunapl XuMHU4ecKOU CBSI3U U THUIIBI 1 bubnnorexa [JOK
KPUCTAJUIMYECKUX PEILIETOK https://m.edsoo.ru/00adbac6
KontponpHas padora Nel mo reme

5 «[ToBTOpEeHue u yriyOneHue 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Kiaccudukanus XuMIU9IecKux 1 bubamnorexa [JOK
peaKIui 1o pa3IuYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMHUYECKON

7 eakuu. IloHsiTHE 0 TOMOT€HHEIX U 1 Bubmaorexa HOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUIX
[loHsiTHE O XUMHUYECKOM PAaBHOBECHH.

bubnuoreka [{OK
8 @DakTOpBbl, BIUAIOLINAE HA CKOPOCTh 1

XUMHYECKON PCaKIMU U IMOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'O paBHOBCCHA

OKHCIIUTEIEHO-BOCCTAHOBUTEILHBIC

bubnuorexa [JOK

9
peaxkuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHIECCKON
10 I/IC(I:)O Hna I/II/IpCI/IJ'ILHBIe U cia0ble buGnnorexa LIOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA buGnnorexa LIOK
yp peaxt https://m.edsoo.ru/00add448
XMUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN Bubmorexa HOK
pu https://m.edsoo.ru/00add5d8
00 3IEKTPOIUTUYECKON JUCCOIHAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeACTaBIEHNAN 00 buGnnorexa LIOK
peal . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON AUCCOLIHAIITT
14 Tloustue o rmaponnse coiei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHNe U CUCTEMAaTU3 AU bubnuoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTryeckas padora Ne 1.
16 «Perrenue DKCIIEpUMEHTAILHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KontponpsHas padora Ne2 mo reme
17 «DIEKTPOIIUTHYECKAS TUCCOLIMAIIUSI Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
O01as xapakTepucTUKa raJIor€HOB.
18 XI/III;I/III/I‘-IGCKI:/IG CBzﬁCTBa Ha IIpuMepe bubnnorexa [IOK
p P https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CossiHas KUCIIOTA, bu6mmoreka LIOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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XUMUYECKHUE CBOMCTBA, I1OIy4YEHHUE,
IIPUMEHEHNE

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

[TpakTuueckas pabota Ne 2 o reme

bubnuoreka [{OK

20 «ITomydyeHne CONTHOM KHCIOTHI,
7 .. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brluucnenus no ypaBHeHHUSIM
. bubnuoreka [{OK
21 XUMUYECKUX PEAKLUN, €CIIN OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BbITKE
” OO01mas XxapakTepuCcTUKa SJIEMEHTOB bubnmorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpornHbsie MOAU(UKALIUU CEpHI.
3 Haxoxaenue cepsl 1 €€ COeIMHEHUI bubnmnorexa [JOK
B IIpupoJe. XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubmmorexa [JOK
bu3HYecKre 1 XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢u3nUecKre 1 XUMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHNE
XHUMHUYECKUE PEAKIINH, JICKALUE B
OCHOBE IMPOMBIIIEHHOT0 crocoda
26 HOJIyYEHUS] CEPHOI KUCIIOTHI. Bbubmoteka LJOK
XUMHYECKOE 3arpsiI3HEHHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIlle Cpeibl COeITMHEHUSIMU
cepbl
7 Beruucienue MaccoBOil JOJIM BBIXO/1a bubnuoreka [{OK
POAYKTa peakiuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCcTUKa 3JIEMEHTOB bubnmnorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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VA-rpynmsl. A30T, paclipoOCTpaHEeHHE
B IIpHpoJie, PU3NYECKUE U
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHUak, ero puznyecKue u

bubnuoreka [{OK

29 XAMUYECKHE CBOMCTBA, OIYUCHUE U
i https://m.edsoo.ru/00adf004
pPUMEHEHUE
[TpakTuueckas padota Ne 3 o reme
30 «[lonmydyenne amMmmmuaka, U3y4eHue ero bubmmorexa [TOK
N ya » M3YH https://m.edso0o.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIOTa, €€ (pU3nIecKue u bubnmnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 o0peHuil. XuMHUUYECKOe bubmorexa [IOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIeH cpebl
COCIMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)0(:((11))0 pHa;I KI/ICJ'I((l))Ta (1)(1)1531/1(%2:1@6 u bubmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOUCTBA, MOJTYyUYCHUE
Hcnonn3oBanue GocdaTos B

34 KaueCTBE MHUHEPATbHBIX YA0OPEHUHN. bubmmorexa [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHIE B

POZL, pactipoctp bubnnorexa [JOK
35 npupojie, PU3NIECKUue 1 XUMHUIECKHE
N https://m.edsoo.ru/00adfd9¢
CBOICTBa
16 Oxkcunel yriaepoaa, ux pusndeckue u bubnmnorexa [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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OKosoruyeckue npoodaemsl,
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

. bubnuoreka [{OK
37 YronpHas KUCI0Ta U €€ COoIu
https://m.edsoo.ru/00ac006¢
[IpakTuyeckas padora Ne 4 o teme

18 "TTosryueHue yriieKuciioro rasa. Bbubmoteka LJOK
KadecTBeHHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHavanbHBIC TOHATHS 00
bubnuoreka [{OK
39 OpPraHMYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX yTIepoa
40 Kpemnunii u ero coennHeHus bubnnorexa [IOK
P https://m.edsoo.ru/00ac080a
[TpakTudeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIIBHBIX 3aa4 M0 TEME bubamnorexa [JOK
«BakHeuiie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS)

KoHnTtponbhas padora Ne3 mo teme
42 «Baxaennire HeMeTaJlIbl U UX bubmmorera [JOK
https://m.edsoo.ru/00ae0el8
COCTUHECHUS»
OO01mas XxapakTeprucTHKa XUMHYECKHX
3JIEMEHTOB — METaJLJIOB.

13 Mertanueckas CBsi3b U bubmuorexa [{OK
MeTaJUTnyecKasi KpUCTaJTnIeCKast https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB.

. bubnuoreka [IOK

44 DIEKTPOXUMUYECKUN P

HaHpH)KeHI/Iﬁ MCTAI1JIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
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O6mue cnocoObl MOTy4YeHUs
MeTaiuioB. CiutaBel. Beruucienns mo

45 aBHEHUSIM XMMHUYECKUX PEeaKIUil bubmmorexa LOK
yp PEAKIIH, https://m.edsoo.ru/00ac1156
€CJIM OJIMH U3 PEareéHTOB COJICPIKUT
IpUMECH
46 ITorsATHE O KOPPO3NH METAIIJIOB bubmorera [IOK
pp https://m.edsoo.ru/00ae1278
bubnuoreka [{OK
47
[Henourbie meTansl https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubamnorexa [JOK
Kallusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3€EMENBHBIE METAILIIbI — Bbu6mmoteka [JOK
KaJIbIIUA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEeHNS KAIBIU buGnnorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O0001enre U CUCTEMATH3AIUS
3HAHUN
57 JKEcTkoCTh BOMBI U CIIOCOOBI €€ bubnuoreka [{OK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKkoCTh BOABI 1 METOIEI €€ bubmorexa LHOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubnuorexa [IOK
54 A 7
HOMUHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubmmorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keteso bubmnorexa [{OK

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[BI, TUAPOKCUIBI U COJIN JKECJIC3a

bubnuoreka [{OK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEI€HI/I€ U CUCTEMAaTU3aIHs
3HaAHUH
[IpakTuyeckast padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3aa4 M0 TEME bubamnorexa [JOK
«BaxkHenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUN, €CITH OJIUH U3
60 peareHToB /1aH B H30BITKE UIIH bubnuoteka [IOK
COAEPKUT pUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J10JI BBIXOJa MPOTYKTa
peaxkuu
61 O000I11IeHNE U CUCTEMATHU3ALIHS
3HAHUH
KontponpHas padora Ne4 mo reme
62 «Baxuelmue MeTauibl U UX
COCTMHCHUS
63 BemectBa u maTepuansl B bu6mmoreka LIOK
IIOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsiI3HEHHUE bubamnorexa [JOK
OKPY’KaIOIEeH cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubmmorexa [JOK
IKOJIOTUYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600mIeHNE T bubnuoteka [IOK
cUCTeEMaTU3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eH1E U bubamnorexa [JOK
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CUCTCMAaTHU3al Ui 3HaHHUH

https://m.edsoo.ru/00adb33c¢

68 PesepBHeIit ypok. O000IICHHE 1

CUCTCMAaTHU3al s 3HaHHUH

bubnuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YUYEBHO-METOJINYECKOE

OBECIHEYEHUME OBPA30BATEJLHOI'O

MPOLIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Xumwst, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AknronepHoe
obmectBo «M3narenbeTBo «lIpocBemenne»

Xumwst, 9 xknace/ Pymsutuc I'.E., ®enpaman @.1°., AknrionepHoe
obmectBo «M3aatenbeTBo «IIpocBemenney



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химиче
	Химический эксперимент:
	Межпредметные связи

	9КЛАСС
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ
	1)патриотического воспитания:
	2)гражданского воспитания:
	3)ценности научного познания:
	4)формирования культуры здоровья:
	5)трудового воспитания:
	6)экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базо
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 8 КЛАСС

		2023-08-31T08:23:00+0400
	00bc451c6643018b22
	Клюшина Т.В.




