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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma TIO XWMHWM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWUs
cocTaBlieHa Ha OCHOBe TpeOOBaHWUH K pe3ysbraTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHOM MpOorpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, MpeCTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe QefepalbHON pabodeil mporpaMmbl
BOCTIUTAHUS M C YYETOM KOHLEIIMYU MIPerogaBaHus y4eOHOTo mpeaMera « XuMUs»
B 00pa3oBaTeNbHBIX opraHm3alusax Poccuiickoii @enepaiu.

[Iporpamma Mo XUMUHU Ha€T TIpEICTaBICHHWE O LEJsIX, OOIIed cTpareruu
oOydeHHs, BOCIHMTAHHAS W Pa3BUTHUS OOyYaIOUIMXCA CpeACcTBaMU y4eOHOro
npenMeTa, — yCTaHaBIMBaeT  O0s3aTelNbHOE  MpeIMeTHOe  COAepKaHHe,
npelycMaTpUBaeT paclpe/ielieHne ero Mo KiaccaM M CTPYKTypHpOBaHHE TIO
paszenaM M TeMaM IpPOrpaMMBI IO XUMHH, OIpeAelsieT KOJMYEeCTBEHHBIC |
KayeCTBEHHbBIE XapaKTepUCTUKHU coJiepKaHusl, PEKOMEHIYEMYIO
MOCNIeOBATEIbHOCTh  M3YYEHUS XUMHH C Y46TOM  MEXIpPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3eil, JIOTWUKM Yy4eOHOro Impolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaloImMXCsi, ONpeJeNseT BO3MOXHOCTH TpeaMmeTa IS
peanu3zanuy TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOHW 00pa3oBaTelbHOM
nporpaMMbl Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHMs, a Takke TpeOOBaHUH K
pe3ynpTaTam oOyueHHUs XUMUU Ha yPOBHE IeNeil n3yueHus MmpeaIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON MAESITEbHOCTH OO0YYarolerocsi Mo OCBOSHUIO
y4eOHOT0 CoIep KaHMUS.

3HaHWEe XWMHUHM CIYXXUT OCHOBOW [Jisi (HOPMHUPOBAHUS MUPOBO33PEHUS
oOydarolerocsi, ero MpeaCcTaBIeHU O MaTepuaibHOM €IUHCTBE MHpA, BaXKHYIO
pons urpaioT (GopMmHpyemble XUMHEH MpeJCTaBIeHUsS O B3aMMOIIPEeBPAILEHUSIX
SHEPruu MW 00 HBOJIIOIMH BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TI00ATbHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI UeJOBEYECTBA — CBHIPHEBOW, YHEPTreTUUYECKOM,
MUIIEBOK U 3KOJOTHYECKOW Oe30MacHOCTH, MPOOIeM 3IpaBOOXpaHEHUSI.

N3yuenune xummn:

CIOCOOCTBYeT  pealu3allid  BO3MOXKHOCTEH  IUIs  CaMOpa3BUTUA W
(GopMUPOBaHUS KyJIbTYPBI JIMYHOCTH, €€ 001Iel U PYHKIIMOHATHHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (hOpMHpOBaHWE MBIIIICHUSI U TBOPYECKHX CIIOCOOHOCTEMH
oOydaromuxcsi, HaBBIKOB HX CaMOCTOSITENIbHOM  y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCIIEJIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
TIOBCETHEBHOM JXU3HM, TaK U B IPOPECCUOHATIFHON AeSITeIbHOCTH;

3HAKOMHT CO CHEeIU(PUKON HAydYHOTO MBIIUICHUS, 3aKJIaJbIBAeT OCHOBEI
IIEJIOCTHOTO B3TJIsAa Ha €IMHCTBO MPUPOBI U YeIIOBEKa, SBISETCS] OTBETCTBEHHBIM
3TarnoM B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IrPpaMOTHOCTH 00y4aroInXcs;



CIOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K TIPUPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHUECKOE
o0pazoBaHue 00yYarOLIUXCSI.

JlanHble HampaBiieHHWs B OOyUYeHMM XUMUM OOeCHeuMBaloTCs CrelU(pUKOn
colepkaHuss y4eOHOro mpenMera, KOTOPBIA  SIBISIETCS  [eNaroruyecku
aTaNTHPOBAHHBIM OTpakeHWeM 0a30BOi HAYKH XMMHUU Ha OMpelelIEHHOM dTane eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IIero o0pa3oBaHHs OPHUEHTHUPOBAaH Ha
OCBOEHHE OOYyYaroUIMMUCS CHCTeMbl MEepBOHAYAIbHBIX IMOHSATUNA XWMHUH, OCHOB
HEOPraHWYeCKOH XUMUU U HEKOTOPBIX OTAENbHBIX 3HAYUMBIX TOHSATUN
OpPraHUYeCKON XUMUH.

CtpyKkTypa coaepkaHusl TPOTpaMMbl MO XWMHH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoia kK e€ usydenutro. ColepkaHue CKIaIbIBaeTCsl U3 CUCTEMbI
MOHSTUN O XUMUYECKOM 3JIeMEeHTe U BEIIeCTBE U CUCTEMbI MMOHATUN O XUMHUYECKON
peakuun. OOe 53TH CHUCTEMBbl CTPYKTYPHO OPraHU30BaHbl IO MPUHLUITY
MOCJIeIOBATEIFHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKUX TIPEeJICTABICHUN
pPa3HOTO yPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUeHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonuyeckoro 3akona J[. . MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHUS O CTPOSHUHW aTOMa ¥ XUMUYECKOMN CBSI3H;

— TmpencTaBieHUN 00 AIEKTPOIUTHYECKON NUCCOIMAIlMMA BEIECTB B
pacTBoOpax.

Teopernueckue 3HaHUS pacCMATPUBAIOTCS HA OCHOBE OMITUPUYECKHU
MOJIyYeHHBIX U OCMBICJIEHHBIX (paKTOB, pa3BUBAIOTCS MOCJIEI0BATEILHO OT OJHOIO
YPOBHSI K JPYyromy, BBINONHSS (GYHKUAU OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOKCTB, CTPOEHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHHs] W TOTydeHUS
M3y4aeMbIX BEIECTB.

OcBoeHre mporpaMMbl IO XHMHHU CIOCOOCTBYeT  (DOPMUPOBAHHIO
MpeICTaBICHNUs] O XUMUYECKON COCTaBIAIONIeH HAyYHOU KapTHUHBI MUpa B JIOTHKE
e€ CHUCTEeMHON TpUPONBI, IEHHOCTHOTO OTHOIIEHWS K HAYYHOMY 3HAHUIO U
MeToJaM TO03HaHWs B Hayke. V3ydeHwe XWMHUM TPOWCXOAWT C TPHUBJICUCHHUEM
3HAaHWUN W3 paHee W3YyYCeHHBIX YYEeOHBIX MpeaMeToB: «OKpyXKaroIuid MUpY,
«buosorus. 5—7 kinacce» U «Pusuka. 7 Kiacey.

[Ipy wu3yyeHHMH XUMUU TNPOUCXOTUT (QOpMUpOBaHUE 3HAHUK OCHOB
XUMUYECKON HayKH Kak 00JIacTH COBPEMEHHOTO eCTeCTBO3HAHUS, MPAKTHIYEeCKOM
JeSTeTLHOCTH YeJloBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaua y4yeOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKHUX
3HaHUN — BaKHEUIIUX (HaKTOB, OHATHH, 3aKOHOB U TEOPETHUUECKUX TOJIOKEHUH,
JOCTYTIHBIX O0OOIIEHN MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B



OpuoOIIeHNH K HAyYHBIM METOJaM T[O3HAaHWS TMPU HW3YYCHHH BEIIeCTB U
XUMHYECKHUX Peakiuii, B (OpMUPOBAHUHN M PA3BUTHUU MMO3HABATENbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-NO3HABaTeNbHOH W Yy4eOHO-HMCCIIeI0BaTeNbCKON
NesTeJIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro oOpallleHusi C BellecTBaMH B
MOBCETHEBHOM KU3HHU.

[Tpn mM3ydeHnn XMMHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs BakKHOE
3HaueHue MpruoOpenn Takue 1eNd, Kak:

— (¢$opMUpOBaHHE WHTEIUIEKTyaJlbHO pa3BUTONM JIMYHOCTH, TOTOBOW K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO pPELIeHUH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HalpaBlIeHHOCTh OOy4YeHHMs] Ha CHCTeMaTH4eckoe MpuoOIeHue
oOydJarommxcsi K CaMOCTOATENbHON IO3HABaTeNbHOW NeATeIbHOCTH, Hay4YHbIM
MeToJaM TO3HaHUs, (OPMHUPYIOIIMM MOTHBAILMIO U pPa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycloBUH, CTOCOOCTBYIOIINX MPHOOPETEHUIO O0YUYaIOLTUMUCS
OMbITa Pa3HOOOPA3HON MAESITeNIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOUYEeBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), WMEIOIINX yHUBEpPCalIbHOE 3HAUeHHE IS
pa3IMYHBIX BUIOB JESTEIbHOCTH;

— ((dopmupoBanue oOmeld (QyHKIMOHAIBHOW U eCTeCTBEHHO-HAyYHOMU
rPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBACHITH U OLIEHUBATHb SIBJICHUSA
OKpY’KaloIIer0 MHpa, WUCIONB3Yys 3HAHWS U OIbBIT, MOJXy4YeHHbIE MPU H3yHYeHUU
XUMHUH, TPUMEHSITh WX MPU PeLIeHUH MpoOJeM B IOBCEAHEBHOW KH3HU H
TPYJOBOM eSITebHOCTH;

— (QopmupoBaHue y OOydarolmuXcs TyMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HaHUWA [UIsi BBIPAOOTKM HKOJIOTHYECKU
1[eJeco00pa3HOro TMoBeleHUs B OBITY W TPYIOBOH JESITENBHOCTH B IEJNSIX
COXpaHEHHsI CBOETO 3/I0POBBS U OKpYKarollel MPUPOIHON Cpebl;

— pa3BHUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUs O0OIleuesoBeuYecKuX I[eHHOCTe,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOoduIis W HAMpaBIEHHOCTU AallbHEHIero
0o0yueHus.

OOmiee YWcIO 4YacoB, OTBEACHHBIX Ui HW3YYeHHS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 o0pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlellto), B 9 kiracce — 68 "acoB (2 yaca B HeJIelto).



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/bHBbIEe XUMHYECKHE TOHATHS

IIpeamer xumun. Ponp XUMUK B )KM3HU 4YelIOBEKAa. XMMUS B CUCTEME HAyK.
Tena wu BemjectBa. Du3nMueckue CBOWMCTBAa BelIeCTB. ArperaTHOe COCTOSHUE
BemlecTB. [loHsATHE O MeToAax MO3HAHUS B XMMHU. YHCTBIE BEIECTBA U CMECH.
CniocoOnbI pazieneHus cMecei.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHe dJeMeHTbl. CHUMBOJBI XUMHYECKUX
sneMeHTOB. [IpocThie u cioxHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHUE.

Xumudeckass ¢opmyia. BajaeHTHOCTP aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BellecTB. (OTHOCHTeNIbHAs aTOMHas Macca.
OtHocuTenbHas MOJIEKyJIsipHas Macca. MaccoBasi 1oJisl XMUMHUYECKOr0 3JIEeMEHTa B
COeTUHEHUU.

KonunuectBo BemectBa. Monbs. Monspaas macca. B3auMocBsA3b KOJIUYECTBA,
Macchl M 4YHCJa CTPYKTYPHBIX €IWHUWIl BemlecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COETUHEHUH.

dusznyeckre U XUMHYECKUEe SBICHUS. XUMHUYECKas peaklusi U e€ Mpu3HaKHu.
3aK0H COXpaHEHHsS MacChl BEIIEeCTB. XWMHUUYeckwe ypaBHeHUs. Knaccuduxarms
XUMHUUYECKUX peaklnil (CoeIMHeHUs], Pa3I0oKeHusl, 3aMelleH s, 0OMeHa).

Xumuueckuil IKchepumeHm:

3HAKOMCTBO C XMUMHYECKOW TOCY/IOH, MpaBwiiaMu paboThl B JlabopaToOpuu U
npuéMamu obparlieHus ¢ J1abopaTopHbIM 000pYyIOBaHUEM, U3yYeHUE U OIHCAHUE
¢u3NYeCKUX CBOMCTB OOpa3lOB HEOPraHWYEeCKUX BEIIeCTB, HaOJO/ICeHNE
¢u3ndeckux (IMIaBJIeHUWE BOCKA, TasHUE JIbJa, pacTUpaHHe caxapa B CTYTIKE,
KUIIEHWe W KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpeHHE CBEUU, MPOKAUIMBAHUE
MeJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0IeHUe U
ONUCaHhe TPU3HAKOB MPOTEKaHUsS XUMHUYECKHX peakluil (paszjioKeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCIIOTHI C XJOPUAOM Oapwuisi, pa3oKeHHe THIPOKCHIa
menu (II) mpu HarpeBaHuu, B3anumoieiicTBUe xene3a ¢ pactBopoM coiu meau (II),
H3y4YeHHe CIOcOOOB pa3JieieHUs CMecel: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHMUE,
BBITIApYBaHUE, TUCTUJUIAINS, XpoMaTorpadus, MpoBeIeHUe OYNCTKU MTOBapEHHOU
conv, HaOJIOJeHWe U ONUCAaHHWe  pe3yJbTaTOB  MPOBEJEHUS  OIBITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXpPaHEHWsI MAacChl, CO3JaHHWe Mojelield MOJIeKyl
(1mapocTepKHEBBIX ).

BaxHeiimue npeacTaBuTeIH HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucimopoa — ajieMeHT W mpocToe
BelecTBO. HaxokneHwe Kuciopoja B TpUpoje, (pu3udeckne W XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Okcupabl. Ilpumenenue xucnopoga. CrnocoOb



MOJy4YeHUs] KHUCJIOpoJa B Jabopatopud © mOpombliiieHHocTd. Kpyrosopot
Kucioposa B mpupoze. O30H — ajutoTpoItHas MOAUGUKAIIIS KACTIOpOoa.

TernmoBoi »hdeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHe ypaBHEHUS,
9K30- M DHAOTEpPMHYECKHE peakUWH. TOIMIMBO: yroilb M METaH. 3arps3HeHHe
BO3/lyXa, yCUJICHHE MMapHUKOBOTro 3(dekTa, pazpylieHrne 030HOBOTO CIOSI.

Bogopon — nsneMeHT um mpoctoe BemlecTBO. HaxoxkneHuwe Bomopona B
npupoje, GU3NYECKHe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWEe, CIIOCOOBI
nonyyeHus. KucnoTsl u conu.

Momnsipablii 00bEM ra3oB. Pacy&€Tsl M0 XUMUYECKUM YPAaBHEHUSIM.

Qdusnyeckre cBoHcTBa BoAbl. Boma kak pacTBopuTenb. PacTBOpEI.
HaceiieHHble W HEHaCBILIEHHBbIE PAcTBOPBI. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi f0Jisl BellecTBa B pacTBope. XUMHUYECKHe CBOMCTBa BOJIbl. OCHOBaHMS.
Ponb pacTBOpoB B npupoje U B )KU3HU YesnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOI.

Knaccudukanust Heopranmdeckux coeamHerwnit. Oxcunbl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyronue  (OCHOBHBIE, KHCIOTHBIe, aMQpOTepHbIE) U
HecosleoOpazyromue. Homenkmnatypa oxcugoB. Dusmdeckne ©W XUMUYECKHE
cBoiicTBa oKcH10B. [lonydeHne oKCrIoB.

OcHoBanusa. Krnaccubukarnuss ocHOBaHUN: IIENOYM UM HEPaCTBOPHUMBIE
ocHoBaHusd. HomeHknatypa ocHoBanuil. Du3znyeckue M XUMHYECKHE CBOMCTBA
ocHoBaHui. [lomyyenne ocHOBaHMiA.

Kucnorel. Knaccudukauust kucnor. Homenkinarypa kucior. @usnueckue u
XAMHUYECKHEe CcBoOMcTBa KuciIoT. Psan aktuBHocTth MetaimmoB H. H. bekerosa.
ITonyueHune KUCIOT.

Comu. HomeHnknarypa coneil. @u3nueckue U XMMUYECKHE CBOMCTBA COJIEH.
Ilonyuenue couneil.

I'eHeTrueckas cBsI3b MEXAY KilacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeIeICHUE COAEPKaHUs KUCIOPOJa B BO3AyXe, MOIyYEHHE,
cobupaHue, paclio3HaBaHWEe W W3y4YeHUE CBOMCTB KHCIOpOJa, HaOMIOJeHre
B3aUMOJEHCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHus TopeHus (moXkapa), O3HaKomJieHHe ¢ oOpasllaMh OKCHAOB U
OMKCaHWe MX CBOMCTB, MOJyuyeHHe, coOupaHue, paclo3HaBaHWE M H3yueHHe
CBOWCTB BOJIOpoJia (ropeHue), B3auMojieicTBrue Bojoposa ¢ okcupoM meau (1)
(BO3MOXHO WCITOJIb30BaHUE BUJIEOMATEPHUATIOB), HAOIIOeHHE O0pa3IloB BEIECTB
KOJIM4YeCTBOM | MOJb, HCCIIeJOBaHUE OCOOEHHOCTEH pacTBOpPEHUs BEILECTB C
pa3IMYHOW PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONpeAeEHHOU
MaccOBOW J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJIEMCTBHE BOAbI C METaJlJIaMU
(HaTpueM U KajbuuMeMm) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMaTEpHUAJIOB),



uccieqoBanre 00pa3lOB HEOPraHWYECKUX BeIeCTB Pa3IUYHBIX KJIACCOB,
HaOJIfoIcHNe W3MEHEeHHsI OKPACKU MHANKATOPOB B PACTBOPAaX KHCIOT W IIMEJIOYeH,
uzyueHue B3aumojneiictBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIOTHI,
KUCJIOT C MeTajulaMHi, peaklUWil HeWUTpaln3allH, IOJy4YeHUEe HepacTBOPUMBIX
OCHOBaHMI, BBITECHEHHE OJHOT0 MeTajlla JPYTMM W3 pPacTBOpa COJM, pelIeHue
SKCIIEPUMEHTAIBHBIX 33aJad Mo Teme «BaxHelmme Kiaccbl HEOPraHUYECKUX
COE€IUHEHUN .

Hepunoauyecknii 3axkon u Ilepuoauyveckasi cucreMa XHMHYECKHX
yemenToB JI. . MenaeneeBa. CtTpoeHne aTtoMoB. XHMHYeCKasl CBSi3b.
OxucanTeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIHHU

[TepBble TOMBITKK KJIACCH(PUKAINKA XUMHYECKUX d3JieMeHTOB. [loHsTtne o
rpymmnax CXOJHBIX 3JIEMEHTOB (IleJIOYHbIE U IeJOYHO3eMeNIbHbIe MeTallbl,
rajloreHbl, UHEpTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUBI.

Ilepnoanueckuii 3akoH. [leppoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuogHass W AJUHHONEpPUOAHAS  (OPMBI
Ilepnoanyeckoit cucreMbl xumuyeckux sineMeHToB . M. Mengeneena. Ilepruobl
u rpynmnbl. OuU3nyeckuid CMBICH MOPSJKOBOrO HOMEpa, HOMEpPOB Iepuoaa u
IPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX s1iep. M3oTonsl. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX  000JOYeK aTOMOB IMepBbIXx 20 XHUMHYECKUX 3JIEMEHTOB
Ilepuonnueckori cucrembl [I. M. MenpaeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIeMEHTa Mo ero noJyioxkenuto B [lepuoanueckoit cucreme . 1. Mennaeneesa.

3aKOHOMEpPHOCTH M3MEHEHHUs paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPyIIaM U MepUOIaM.

3nauenue [lepuonuueckoro 3akoHa u [lepronnueckoil cucteMbl XUMHUYECKUX
3JIEMEHTOB JI pa3BUTHUS Haykh U npaktuku. . V. MenneneeB — ydé€Hblil U
rpakIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIeKTPOOTPULIATEIbHOCTh XUMUYECKUX AJIeMeHTOB. IoHHas CBS3b.

Crenenbp  okucieHusi.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEaKIIUU.
ITpouecchl OKHCIIeHHs] U BOCCTaHOBIIeHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpas3lloB BEIECTB METAUIOB W HEMETaJlIOB, B3aWMOJCHCTBHUE
TUIPOKCHAA LHWHKA C pPAacTBOPAMHM KHUCIOT W IIEJO4Yel, IMPOBEJEHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKUUi
(ropenue, peakinu pa3yiokKeHus, COeTMHEHHUS ).

Mesrcnpeomemmnoie ceazu



Peanuzanns meXnpeaMETHBIX CBSI3€M NpH HW3yYEHUM XWMHUM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIIOJNIb30BaHWe KaK OOIIMX eCTeCTBEHHO-HayYHbIX
MOHSATHUM, TaK W TOHATHUH, SBISIOLIUXCS CUCTEMHBIMU JUISl OTAEJBHBIX MTPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O LIUKJIA.

OO01ye ecTecTBEHHO-HAayuYHble MOHSTHS: HaydHbIM (akT, runoresa, TeOpHus,
3aKOH, aHalW3, CHHTEe3, KIacCUpUKalus, NepUOANYHOCTb, HaAOIIOIeHHE,
SKCIIEPUMEHT, MOJEIMPOBAaHNE, U3MEPEHNE, MOJEIb, SIBJIICHHE.

@®usnka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHL,
U30TOIBI, PaAUOAKTUBHOCTb, MOJIEKYJa, JIEKTPUYECKHUM 3apsi, BEIlecTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BELIEeCTBa, ras, (GU3NYECKUe BEIINYUHBI, €IUHULIBI
U3MEepEeHHUsl, KOCMOC, TUTaHeThl, 3BE3/bl, ComHIE.

buonorus: porocunTes, npixanue, 6uocdepa.

['eorpadusa: armocdepa, rugpocdepa, MHUHepanbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE HCKOIIaeMble, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XHMHYecKasi peaKI U

Ilepnonnueckuii 3akoH. [leppoauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
M. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKAX DJJIEMEHTOB IIE€pPBBIX TPEX MEpUOAOB, KalWs, KalblUs U UX
COCMHEHNI B COOTBETCTBUU C IIOJIOKEHHEM »3ieMeHToB B Ilepnommueckoi
CHCTEME U CTPOCHHMEM UX aTOMOB.

Crpoenune BemiecTBa: BUABI XMMHYECKOW CBsI3U. THUIBI KpUCTANIMYECKHUX
peméToK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAJUNIMYECKON PEIIETKH U
BHJIa XUMUYECKOU CBS3H.

Krnaccudpukanus u HOMEHKIaTypa HEOpPraHWYECKUX BEIIeCTB. XUMHUYECKHE
CBOWMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJAccaM HEOPraHUYEeCKHUX
COEIMHEHMI, FeHeTUYeCKasl CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccugukanuus XxumMudeckux peakuuil o pa3audHbIM IpU3HaKaM (10 YUCITy
¥ COCTaBy YYAacTBYIOIIMX B pEaKkIUy BEIIeCTB, MO TeIoBoMYy 3¢¢eKTy, o
U3MEHEHUIO CTeNeHEeH OKHUCIICHUS] XMMUYECKHUX 3JIEMEHTOB, [0 OOpaTUMOCTH, 1O
YYaCTHIO KaTajlu3aTopa). DK30- U S3HAOTEPMUYECKHE PeaklUH, TEPMOXUMHUUYECKHE
yYpaBHEHUSI.

[TonsitTue o ckopoctn Xxumuyeckoil peakuuu. [lonsatue 06 obGpaTuMbIX U
HEOOpaTUMBIX XHUMHUYECKUX peakiusx. [IoHATHe 0 TOMOreHHBIX U TreTepOreHHbIX
peakuusx. [lonstue o xaranuze. [lonstue o xumudeckoM paBHoBecuu. MakTopHl,
BIMSIOIIAE HAa CKOPOCTh XHMHMYECKOW pEeakUMM M IO0JOXEHHE XUMHUYECKOIo
PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  peaklMM,  JJIeKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOW ~ PEaKLMH. CocraBieHue  ypaBHEHUI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIWH C  UCIOJb30BAHMEM  METOAA
3JIEKTPOHHOIO OanaHca.

Teopust 371EKTPONTUTUUECKON TUCCOUUAIIMU. DIIEKTPOJIUTHI U HEINIEKTPOIUTHI.
Katnonsl, aHnOHbI. MexaHW3M [HUCCOIMAIIMM BEUIECTB C Pa3IMYHBIMU BUJAMHU
xuMuudeckoit cBs3u. Crenenb nucconuanvi. CUIIbHBIC U cllaOble dJISKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIIOBUS MPOTEKaHUSI peaklnii HOHHOTO OOMEeHa,
MOJHbIE W COKpall€éHHble HWOHHBbIE YypaBHeHUs peakiuid. CBoMCTBa KHUCIOT,
OCHOBAaHMM M COJlel B CBeTe TPEACTaBICHUNA 00 BJICKTPOITUTHYECKON
nuccormanvu. KauectBeHHble peakiiny Ha HOHbIL. [IoHsITHE O ruapONIM3e coleil.

Xumuyeckuii IKchepumenm:

O3HAaKOMJIEHME C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura W anmasa), CIOXHBIX BeIECTB
(xyopuaa HaTpHsl), UCCIIeIOBAaHUE 3aBUCHMOCTA CKOPOCTH XMMHUUYECKOW peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAaKTOPOB, HCCIENOBAHUE AIIEKTPOIPOBOIHOCTU
pacTBOpPOB BEIIECTB, IMpolecca AUCCOUHUAIMUA KHUCJIOT, IIeJo4Yed H CcojeH
(BOBMOXXHO  UCIIOJIb30BaHUE BHUJIEO0 MaTepualoB), MpPOBEJEHHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluuil HMOHHOro  oOMeHa
(oOpazoBanue ocanuka, BbIJeJIeHHWE Trasza, oOpa3oBaHWE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKHUCJIUTEIIbHO-BOCCTAHOBUTEINIBHBIX  PEAKLUHU
(ropeHue, peakuu paslIOKEHUsI, COeIMHEeHUSs ), paclo3HaBaHUE HEOPraHWYECKUX
BEIIECTB C [OMOIIBKD KAYECTBEHHBIX pEaKUWMid Ha HOHBI, pPELICHHE
AKCMEPUMEHTAJIBHBIX 3a/1a4.

HemeTaibl 1 MX cOeAUHEHUS

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOCHHOCTH CTpPOCHHUS aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CTpoeHne M (QU3MUecKhe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHYECKHE CBOWCTBA Ha NpuUMepe  XJopa
(B3auMoJelicTBME C MeTajulaMHu, HeMeTallllaMM, Iejodamu). XJIOPOBOAOPO.
ConsiHasi KMCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJydyeHUe, NMpuMeHeHue. [lelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeyoBeKa. BaxHeilme XIopuabl U UX
HaXOXJICHUE B MPUPOJIE.

Ob6mas xapaktepucThka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue W (U3UYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbBIE MOIU(PUKAIIUN KUCIOPOIa
U cepbl. XuMUYeckne CcBoicCTBa cepbl. CepoBOMOPO, CTpoeHHe, (U3MYECKUue U
xuMHU4Yeckue cBoicTBa. OKCHUIBI cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHUJOB.
Cepnas kucinora, @Qu3nueckue ¢ XHUMHUYECKHe CBoHcTBa (oOIIuMe Kak
MpEeJCTAaBUTENsl Kjlacca KHUCIOT W crnenuduyeckue). XUMHUYECKHE pPEaKIIWH,
JeXxalge B OCHOBE IIPOMBIIIICHHOTO CIOoco0a IMOJyYeHUsT CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucioTel. Colid CEpHOM KUCIIOTHI, KaUeCTBEHHAs peaKkilus Ha



cynedar-uon. Haxoxaenwe cepbl u €€ COeIMHEHHWH B TpUpOJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’Karolledl cpelpl COeAUHEHUSIMU cepbl (KUCIOTHbBIE JOXKIM,
3arpsi3HeHue BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpaILEHUS.

OO6mias xapakTepucThka 3yeMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIeHHs. A30T, pacIpocTpaHeHue B MPUPOJE,
¢uznyeckre u xuMudeckue cBoiictBa. KpyroBopot asora B mpupojae. AMMuUakx, ero
¢uznyecKkre U XMMUYECKHe CBOWCTBA, MoNMyueHue u nmpuMenenre. Conu aMMOHUS,
ux (U3NUecKue U XUMUYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (pU3ndYecKkue U XUMUYECKUe
cBoiicTBa (00IIMe Kak TMpeJCTaBUTENsl Kiacca KUCIOT M crhelupuyeckue).
Hcnonp3oBaHWe HUTPATOB M COJeM aMMOHUS B KadyecTBE MMHEpPaJbHBIX
yAaoOpeHui. XMMHUUYECKOe 3arps3HEeHUEe OKpPYKaroLleil cpeibl COeJUHEHUSIMU a30Ta
(KACTIOTHBIE JOXIHW, 3arps3HeHue BO31yxa, MO4YBbl M BoJNOEMOB). Docdop,
alnoTpornHele Momgudukanuu Qocdopa, uznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun dochopa (V) u hochopHas kucnota, pusnyeckne u XUMUIECKHAE CBOKCTBA,
nonyudenue. Mcnonp3oBanue GpochaToB B KauecTBe MUHEPAIBHBIX y10OpeHUA.

Ob6mas xapakrepucThka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHble  CTENEHU  OKHCIEeHHUS.  YIJepold,  aJJIOTPOIIHbIE
MoAW(UKALIMKM, pacIpocTpaHeHue B TpHUpoie, (QU3NYECKHe U XUMHUYECKue
cBoiictBa. Ancopbuusi. Kpyrosopot yriaepona B npuposae. OKcuibl yriepoja, ux
¢usznyeckne W XUMHYECKHe CBOWCTBA, JAEWCTBHE Ha JKMBbIE OPraHU3MBI,
MoJiydeHue W MpUMEHeHHe. DKOJOTMYecKre MpoOJieMbl, CBSI3aHHbIE C OKCHAOM
yraepona (IV), rumorteza rnoGanbHOro TOTEIUIEHUs KiIMMaTa, MapHUKOBBIN
s dexT. YroapHas KUCIOTa U €€ Coliu, X (PU3NYecKre U XMMUYECKHe CBOMCTBA,
noysyueHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanre kapOoOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO351UCTBE.

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKHUX BellecTBaX KaK O COeIMHEHUSIX
yriepona (MeTaH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, [IIULEPHUH, YKCYCHas KUCJIO0Ta).
[IpupoaHble WMCTOYHHMKH YTIIEBOAOPOIAOB (yroyib, MTPHUPOAHBIN Ta3, HeTh),
MNPOAYKTHl WX MepepaloTku (OeH3WH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[TonsiTve o OMONOrMYEeCKH BaXKHBIX BellleCTBaX: )KUpax, Oekax, yrieBoaax — U ux
poid B KM3HM 4eloBeKa. MarepuaibHOe eAMHCTBO OpPraHuYecKux W
HEOPTraHWYECKUX COCIUHECHUN.

Kpemuuii, ero dQusuyeckue W XUMHUYECKHE CBOWCTBA, TONy4YeHUE W
npumeHeHnue. CoeavHeHWs: KpemMHusi B mpupoze. OOuue npeactaBieHus o0
okcuae kpemuusi (IV) u kpemuueBoit kucinore. CUIMKAThI, UX HUCIOJIb30BaHUE B
OBITYy, B MPOMBILUIEHHOCTU. BakHeillne cTpouTenbHble MaTepuasbl: KepamuKa,



CTeKJIO, LIeMeHT, OeToH, kene300eToH. [Ipobiembl 6e30mMacHOro MCIOIB30BaHUS
CTPOUTEIIBHBIX MAaTE€PUAJIOB B [IOBCEIHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBe/IeHNe KaueCTBEHHBIX pPeaklMii Ha XJIOPUJI-UOHBI U HAONIOIeHNE MPU3HAKOB
UX TPOTEKAaHWsI, OMBITHI, OTpaXkarollrue (QU3NYecCKue M XUMHUYECKHe CBOWMCTBa
raJIoreHOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BaHWE BHUIAEOMATEPUAJIOB),
O3HaKOMJIeHWe ¢ o0pa3laMud XJOpUIOB (TallOTeHHUIIOB), O3HAKOMJIEHHWE C
oOpasmamMu  ceppl W € COEINMHEHMSIMH (BO3MOXXHO  HCIIOJb30BaHUE
BUJIeOMAaTEPHUANIOB), HAOMIOAEHUe Tpoliecca OOyTIMBaHUsI caxapa IMoJ| JeHCTBUEeM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, U3y4YE€HUE XUMHYECKUX CBOWCTB
pa30aBIIeHHOI CepHOI KUCIIOTHI, TPOBEIeHNEe KauyeCTBEHHON peakii Ha CyIbdaT-
MOH W HaOIoJieHWe TMpHU3Haka e€ MpOTeKaHUs, O3HAKOMIIeHHE ¢ (DU3UUECKUMU
cBoicTBaMM azoTa, (ochopa M uX coeAuHEHUN (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMAaTEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ymoOpeHuii, molydeHue,
coOupaHue, pacno3HaBaHWe U HW3y4YeHHWE CBOWCTB aMMHaka, IpOBeIEeHHE
KayeCTBEHHBIX PeaKIMii Ha MOH aMMOHHS U (ocdaT-uOH U M3yUeHHEe MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOICICTBHE KOHLIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIbIO
(BO3MOKHO UCIIOJIb30BaHue BUJIEOMaTepUaoB), U3y4yeHue Mozenen
KpUCTAJUIMUECKNX PeméToK anmasa, rpadwura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJcOpOLMKU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YII&€M W
YCTPOHCTBOM NPOTHBOrasa, MojiyueHue, coOupaHue, pacrlio3HaBaHWE U H3yueHUe
CBOMCTB YTJIEKHCIIOTO rasa, MpoBeJieHre KaueCTBEHHBIX peakiui Ha KapOoHaT U
CUJIMKaT-UOHbl W H3yYEeHUE I[PU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHHWE C
NPOAYKUMEH CUJIMKATHOM TPOMBILIJIEHHOCTH, pelIeHHe 3SKCIepUMEHTAIbHBIX
3a1a4 o TeMe «BakHelillne HeMeTaulbl U X COeAUHEHUS.

MeTanjibl H X cOeIHHEeHHU S

OO6m1as xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nonoxeHus B llepmommyeckoi cucreMe xumudeckux siemeHtoB J[. W
MenpeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTannuyeckas CBA3b U
MeTajuIMdecKass  KpUCTajulMuecKass  pelérka.  DIeKTPOXUMHYECKHH  psif
HarnpspkeHud MeTtamioB. Ou3nyeckre U XMMUYECKHe cBoiicTBa MeTayioB. Obiue
CIOCOOBI TOJy4YeHUsT MeTauioB. [loHSATHME O KOppo3WM MeTajioB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmiaBel (CTanb, YYTyH, TIOPATIOMHUHHM,
OpoH3a) 1 WX MPUMEHEHHEe B OBITY ¥ MPOMBIIIIEHHOCTH.

[IlenouHble MeTasuibl: MOJOXeHUe B llepuoandeckoil cucteMe XUMHYECKHUX
anemeHntoB [I. 1. MeHaeneeBa, cTpoeHME MX aTOMOB, HAXOXKAEHUE B MPUPOJE.
Ouznueckre U XMMUYECKHe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusd M Kanusa. [IpuMeHeHHWe WIEIOYHBIX METAUIOB W UX
COEeJIUHEHUMN.

[IlenoyHo3eMeNbHbIE METaIbl MarHuii MW KaJlbLMW: IIOJIO)KEHHE B
Ilepuoanueckoil cucreme xumudeckux 3nemeHToB . M. Menpaeneesa, cTpoeHue
UX aTOMOB, Hax0XJIeHHe B npupoe. Pusnyeckue 1 XUMUYECKUE CBOKMCTBA MarHus
U Kanblus. Baxuelive coeluHeHUs Kanblus (OKCUJA, TUIPOKCUI, COJIM).
XKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS.

AmmromuHui: osnoxeHue B [leprognyeckoi cucTeMe XUMHYECKUX JIEMEHTOB
JI. 1. MenpeneeBa, cTpoeHue aroma, HaxoX[eHHWe B Ipupone. Pusnyeckue U
XUMUYECKHe CBOMCTBA aTtoMUHMs. AM(OTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
AJFOMUHUSL.

JKenezo: nonoxenne B [leprognueckoi cucteMe XUMHUYECKUX dJIEMEHTOB /l.
N. MenpeneeBa, CTpOoeHHE aToMa, HaxOXJeHHe B mpupone. Puznyeckue Hu
XUMUYecKre cBoicTBa xkere3a. Okcubl, ruapokcuabl u conu xenesa (1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YeHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0pa3l[aMl MeTaulOB U CIUIaBOB, HX (DU3UYECKUMHU
CBOWCTBaMH, HW3Y4Y€HHE  pe3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMAaTepHaNoB), OCOOCHHOCTEH B3aUMOJEHCTBUSI OKCHIIA
KaJIbl[Usl W HATpus C BOJOH (BO3MOXKHO HCIOJBb30BaHUE BHUIEOMATEPHUATIOB),
MCCIIEJOBAaHNE CBOMCTB XECTKOW BOJBI, IpoOLiecca TOPEHUs JKeje3a B KHUCIOPOJe
(BO3MOXHO  HCMOJB30BaHHE  BUIEOMATepUaloB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pEaKLW Ha MOHBI: MarHus, KalbliMs, aJIIOMUAHUS, LIMHKA, Keje3a
(IT) u xene3a (II1), meau (I1), HaGmroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJaMeHW WOHAaMU HaTpus, Kalus U Kaiablus (BO3MOXHO HCIOJb30BaHUE
BUJIEOMAaTEPHUAIIOB), UCCIIeIOBaHNe aM(OTEPHBIX CBOWCTB THIIPOKCHUIA ATFOMUHUS
Y TMIPOKCHU]IA LIMHKA, pellieHne SKCIIepUMEeHTaIbHBIX 3a/1a4 1o TeMe «BaxHelne
METaJIJIbl U KX COEUHEHHUS.

XHMHA B OKpPY:KaOUIas cpeaa

BemectBa m Marepuanbl B NOBCEJHEBHOW JXM3HM 4eJOBEKa. be3omacHoe
UCIIOJIb30BaHKE BEIIeCTB U XUMHUYECKUX peakuuil B ObITy. [lepBas momoiis npu
XUMHUUYECKUX 0KOraxX M OTPaBIICHUSIX.

XuMHUUecKoe 3arps3HeHue OKpyXkarolleld cpeabl (MpeneibHas AOMyCTUMAas
KOHLeHTpauus BewlecTs, aanee — [1JIK). Ponbs XxumMun B penieHun 3K0JI0TrHYeCKUX
npooem.

Xumuueckuii IKCnepuUMeHm:

u3ydeHue oOpaslioB MaTepualoB (CTEKJIO, CIUIaBbl METaJUIOB, MOJUMEpPHbIE
MaTrepualbl).

MeosicnpeomemHuoie ceazu



Peanuzamust MeXmpeaMeTHBIX CBsS3ed TMpU W3YYeHWM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOJIh30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUH, TaK W TOHSATHUH, SBJSIOMNUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEeIMETOB
€CTeCTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecrecTBEeHHO-HAay4YHbIC TOHSTHS: HAYYHBIM (aKT, TUINOTEe3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTe3, KilacCUPUKAIMUSI, TEePUOJUIHOCTh, HaAOIIOACHHE,
AKCTIEpUMEHT, MOJISIMPOBaHNe, W3MEpeHUe, MOJelNb, SBJICHHWE, MapPHUKOBBIMA
3 deKT, TEXHOTOTHsI, MaTEepHAJIBI.

@dusnka: Marepus, aTroM, D53JEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHU],
W30TOIbI, PaJOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, TPOBOJHUKH,
MOJIYITPOBOJTHUKH, ~ TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeJo, OOBEM,
arperaTHO€ COCTOSTHHE BeIleCTBa, ra3, pacTBOP, PACTBOPUMOCTbD, KPUCTAILITUIECKAS
pemérka, cruiaBbl, (pU3MYECKHWe BEJTUYMHBI, SAWHUIIBI M3MEpPEHHUs, KOCMHYECKOe
MIPOCTPAHCTBO, IJIaHeThI, 3B&311bI, COoTHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCHCTEMa, MUHEpaTbHBIC
yA0OpeHUs, MUKPOIJIEMEHTHI, MaKpO3JIEMEHTHI, MUTATEeIILHBIE BEIIECTRA.

['eorpadusa: armocdepa, rugpocdhepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
T0JIe3HbIE HCKOTIaeMble, TOTUTMBO, BOJHBIC PECYpPCHI.



IHJIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUS HNPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJe OOy4YeHHS XMMHHM B €IWHCTBE Y4eOHOU u
BOCITUTATEIbHOU JESATENBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IPUHATBIMU B
oOlIecTBe MpaBUjIaMHM M HOpMaMHu IIOBEIEHUS U CIIOCOOCTBYIOT Ipolieccam
CaMONO3HaHUs, CAaMOPA3BUTHUSA U COL[MANTM3ALUN O0yYarOLUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPa)XaroT  TOTOBHOCTH  OOYyYarolIUXCs
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX L€HHOCTHBIX OpUEHTAaUUNd WU
paclIMpeHKe OIbITa IeATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YAaCTH:

1) maTpHoTH4Y€CKOro BOCIUTAHMSA:

LIEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAy4YHOMY HACIEIWIO, NOHUMAaHMS 3HA4YEHUS XMMHUYECKOM HAYKUM B >KU3HHU
COBPEMEHHOro oOlecTBa, CIIOCOOHOCTH BialeTh JOCTOBEpHOW HHQopmalueil o
NIEPENOBBIX JOCTH)KEHUSIX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOH XHMUH,
3aMHTEePECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIeCTBa;

2) rpa:kKaaHCKOro BOCIIUTAHUS:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOILECTBEHHO
NOJIe3HOHM,  ydyeOHOMCCNIeOBaTeNbCKOM,  TBOpYECKOM M Jpyrux  BuAax
JesITEeIbBHOCTH, TOTOBHOCTA K Pa3HOOOpa3HOW COBMECTHOW MAESITENbHOCTH MpH
BBITIOJTHEHUHX Y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBIIOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUU Y4eOHBIX MPOEKTOB, CTPEMJIEHUS! K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpolilecce d3TOM yueOHOW [edTeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEIEHHE U TIOCTYIIKM CBOMX TOBApUIIEHd ¢ MO3ULHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUSA:

MHUPOBO33pEHYECKHE MPEICTABIEHUs O BEIECTBE M XWMHYECKOW peakLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH M COCTaBISIOLINE
OCHOBY JUIsl IOHUMAaHHS CYIIIHOCTH Hay4HOH KapTHUHBI MHUpa, MpelcTaBiIeHus] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOMBI, B3aWMOCBS3SX YEJIIOBEKa C
IIPUPOJHON CPeNON, O POJIM XMMHUH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHbIE MOTUBBI, HAIIPABJIEHHbIE HA MOJY4YE€HHUE HOBBIX 3HAHUU IO
XUMHUH, HEO0OXoIuMble [UIsl OObSICHEHHs HaOJt0aeMbIX MPOLECCOB U SIBJICHUH,
MO3HABaTENbHON, WHPOPMAIMOHHON W YUTATENbCKOH KyJIbTYpbl, B TOM 4YHCIE
HaBBIKOB CaMOCTOSITeIbHOM paboTbl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOM



JUTEPATypOl, HOCTYIMHBIMA TEXHUYECKHUMH CpeACTBAMU HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

MHTepec K OOyYEeHHI0O M TO3HAHWIO, JHOO03HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHHWIO, TMPOSKTHOM W  HCCleI0BaTeIbCKON
NeSATeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBIEHHOCTU W YPOBHSI OOy4eHUS B
JalIbHEWIIEeM;

4) popmupoBaHus KyJbTypPbl 310POBbSI:

OCO3HaHHWE IIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HHM, OCO3HAHUE ITOCICIACTBUMA H
HETPUSTHE BPEIHBIX MPUBBIUEK (YHIOTpeOJeHUS aaKorois, HAPKOTUKOB, KypeHHS),
HEOOXOMMMOCTH COOJNIIO/IEHNsT TIpaBWJ  OE30MAacCHOCTHM TpU  OOparieHun ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHON KU3HU;

S) Tpya0BOro BOCIIMTAHMSI:

HWHTEpeC K MPAKTUYSCKOMY M3Yy4eHHI0 Tpodeccuii U Tpyaa pa3iiuyHOIo poja,
yYBa)XEHHE K TPyAYy M pe3yJibTaTaM TPYAOBON NESITEIbHOCTH, B TOM 4YHCIIE Ha
OCHOBE TIPUMEHEHWsI TPEIMETHBIX 3HAHWK 10 XWMHH, OCO3HAHHBIM BBIOOD
WHIUBUTyJTBHON TPaeKTOPUHU TPOOIIKEHUS 00pa30BaHUs ¢ YIETOM JTMIHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH,
ycrenHon npodeccuoHaabHON NesITeNPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPO(hecCHOHATBHOU cpejie;

6) SK0JIOrHYeCKOr0 BOCIIMTAHUSA

9KOJIOTMYECKU IIeJIecOO0pa3HOe OTHOIIEHHWE K TPUPOJIe KaK HCTOYHHKY
KW3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHMS, TOHUMaHUE [IEHHOCTHU 3JI0POBOIO U
Oe3ormacHoro obpasza KWU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYeCKOMY W TICHXHYECKOMY 37I0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJFOICHUS
npaBuJl 6€30MacHOTo MOBeIeHUs TpU padoTe ¢ BellleCTBaMHU, a TaKkKe B CUTYallUsX,
YIPOXKaIOIIMUX 3J0POBBIO U KU3HHU JIIOJIEH;

CITOCOOHOCTH TPUMEHSATHh 3HAHMS, MOJIydaeMble MPU W3YUYCHHH XUMUH, IS
pellIeHns 3a/1a4, CBI3aHHbIX C OKPYKAIOLIEH MPUPOJIHOM CPEIOW, I IMOBBILLIEHUS
YPOBHSI  3KOJIOTMYECKOW  KYJIbTYphl, OCO3HaHUs rJ00allbHOTO  XapakTepa
SKOJIOTMYECKUX TPoOJeM U MyTedl MX pelleHuss MOCPEeJACTBOM METOJO0B XUMMHH,
SKOJIOTUYECKOr0 MBILIJIEHUSI, YMEHHUS PYKOBOJICTBOBAThCS UM B MO3HABaTEJILHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIbHOM TTPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeranpegMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYAMBIE IS
dbopMUpOBaHUSI MHUPOBO33pEHHUs OOIIEHAy4YHbIe TOHATHS (3aKOH, Teopus,
MIPUHIINI, TUTIOTEe3a, (aKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYToe.), KOTOphIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX TpeaMeTax U IO3BOJISIOT Ha
OCHOBE 3HAaHWUU W3 ITUX MPEeIMETOB (DOPMHUPOBATH MPEACTaBICHUE O IETOCTHOU



Hay4YHOUW KapTMHE MUpa, U YHUBEpcajbHble yueOHble JeHCTBUS (MO3HABATENbHEIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphle obOecneunBaroT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHWIO W OCYIIECTBICHHUIO Y4eOHOU
JeATEeIIbHOCTH.

Ilo3HaBaTesbHBbIE YHHBepcaJbHble yUeOHbIe [eiicTBHSA

ba3oBble jiornyeckue aeiicTBUs:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS! MPU OCBOEHUU
3HaHUM: PacKPhIBATh CMBICT XMUMHYECKUX TOHSITHH (BBIIENSATh UX XapaKTepHbIe
MpPU3HAKH, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHUSIMH), WCIIOJNbH30BAThH
MOHSTHUS 1711 OOBSICHEHUS OTIETbHBIX (PAaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH IS KIAaCCU(PUKANNN XUMHUYECKAX BEIIECTB W XUMHYECKUX PEaKIIHid,
yCTaHABIWBATh TPUYNHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMH H3yYCHWS,
CTPOUTH JIOTMUECKHE pacCyXJeHusi (MHIyKTUBHbIE, NeAyKTUBHBIE, IO aHAJIOTHH),
JleJIaTh BBIBOJIBI U 3aKJIFOUYEHHS;

yMEHHE MPUMEHSATh B IMpolecce I[O3HAaHUS TMOHATUS (TpeaMeTHble |
MeTanpeaMeTHbIE), CHMBOJIMUECKUe (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHsIEMble B XUMUU MOJIETbHbIE TTPeACTaBIEHUS —
XUMUYECKUN 3HaK (CMMBOJ D3JeMeHTa), XUMHuueckas ¢opMmysia W YypaBHEHUE
XUMUYECKON peakiuy — MpU pelieHur yueOHO-IT03HaBaTeNbHbBIX 3a/a4, ¢ YUETOM
3TUX MOJICNIbHBIX TPEeJICTaBIeHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIInid,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, [MPUYUHHO-CIEACTBEHHbIE CBS3U U
MPOTUBOPEYHS B U3yUaeMbIX MTPOLIECCAX U SIBIICHUSX.

Ba3oBble HcciiegoBaTeIbCKHe AeCTBUA:

YMEHHE HCMOJIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TakKXe B Ka4deCcTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3bI TIO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

npuoOpeTeHre OIbITa MO0 TUIAHUPOBAHUIO, OpPraHU3alMd M MPOBEACHUIO
YYEHUYECKUX SKCIIEPUMEHTOB, YyMeHHe HablofaTh 3a XOJIOM Ipollecca,
CaMOCTOSITENTbHO MPOTHO3UPOBATH €T0 Pe3yNbTaT, GOPMYITUPOBaTh 0000IICHHS 1
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIENOBAHMUS, COCTABIATh OTUET
0 MpojieNlaHHOM padoTe.

Pa6oTa ¢ undopmaumeii:

yMeHWe BBIOWpATh, aHAIM3WPOBATh W WHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3TUYHBIX BUJOB U (HOPM MpECTABICHUS, MTOJyIaeMy0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-MIOMyJIsIpHAsl JUTepaTypa XHUMHYECKOrOo COJEepXkKaHUs, CIpPaBOYHbIE
nocobusi, pecypchl MHTepHeTa), KpPUTUYECKH OLEHWBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(OpMaIuIo;



yMeHHe MPUMEHSTh pa3nyHble METONbI U 3alpOChl MPHU MOUCKE U OTOOpe
WHPOpPMAIIMM W COOTBETCTBYIOIIMX [aHHBIX, HEOOXOJUMBIX i BBITOJHEHUS
y4eOHBIX W MO3HABATENbHBIX 3a7au ONpeAeaEHHOro THMa, TpruoOpeTeHNe OMbITa B
0o0JlacTh  UCMOJIb30BaHUSl  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHIA,
OBJIaJICHHUE KYJIbTYpPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpeacTaBieHrs HHPOPMAIUN U
WUTIOCTPUPOBATh pellaeMble 3a/Jayd HECJIOXKHBIMH CXeMaMH, AuarpaMMaMH,
IpyrumMu ¢popmMamMu rpadvKu U UX KOMOUHAIUSMU,

yMEHHE UCIONb30BaTh MW aHaJU3UpoBaTh B IIpolecce Y4yeOHOW u
UCCJIeI0BaTeNIbCKON JesTeTbHOCTH MH(POPMALUIO O BIUSHUUA MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPaHCIOpTa HAa COCTOSHUE OKPY’KaIolled MpUpOIHON
CpeIbl.

KoMmyHnkaTHBHBIE YHHBepcaJIbHbIe Y4eOHbIe JeiicTBHS:

yMEHHs 3aJlaBaTh BOIPOCHI (B XoJe nuaiora W (WIM) OUCKYCCHU) IO
cymecTBy  oOcyxnaemMoil — TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEIIbHO BBITTOJIHEHUS TIPEI0KEHHON 3a1a4H;

YMEHHUS  TPEACTaBIsATh  MOJy4YeHHBIE  pe3yNbTaThl  IO03HABATENbHOMN
NeSTeJIbHOCTM B YCTHBIX M TIMCBMEHHBIX TeKCTaX; JellaTh Ipe3eHTAIHUI0
pe3ybTaTOB BBHIMIOJIHEHUS] XUMHUYECKOTO JKCIepUMeHTa (J1abopaTOPHOro OIbITa,
1abopaTopHOil paboTHI MO MCCIEIOBaHNIO CBONCTB BEIIECTB, yUeOHOTO MPOEKTa);

yMeHHUs y4eOHOro COTpyJHHYECTBa CO CBEPCTHHMKAaMH B COBMECTHOM
MO3HABATEeIbHOM W MCCJIeOBAaTeNbCKOW  JESATENbHOCTH MpPU  pelleHUu
BO3HMKAIOIIMX MPOOJeM Ha OCHOBe yuéTa OOIIMX HWHTEPECOB U COIJIACOBaHUSA
no3uuuii (00cyxaeHusi, OOMEH MHEHHSIMHU, «MO3TOBbIE IITYPMbD», KOOpJAUHALUS
COBMECTHBIX JCHUCTBHUH, ONpEHEIICeHue KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHON pabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1elHCTBHS:

yMEHHE CaMOCTOSITeNIbHO OMNpeNessTh LeIu AesITeNIbHOCTH, IUIaHUpPOBAaTh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIesITeNIbHOCTD, BEIOMpaTh Hanbosee 3¢ (eKTUBHbBIE CIIOCOObI pelleHrs yYeOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSITEIbHO COCTaBISTh WM KOPPEKTUPOBATH
MPeJIOKeHHBI  aJTOPUTM JIeWCTBUM MpU BBIMIOJIHEHUHM 3aJaHUi ¢ ydéToM
MOJIyYeHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OO0BEKTax — BEIIECTBAX U PEeaKlMsX,
OLICHWBATh COOTBETCTBHME IOJYYEHHOTO pe3ylibTaTa 3asBICHHON IeNd, yMEHHE
WCIIONIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, ITpeiaraeMble B yCIOBUHU 3aJaHH.

NPEAMETHBIE PE3YJBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTelIbHOIO
colepXaHusl, YCTaHOBJIEHHOTO JaHHOW (denepanbHOl pabouelt TpPOrpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMUCS Hay4YHble 3HAHUS, YMEHHS U CIOCOOBI



NEUCTBUN, crenupuIecKre s TMpeAMETHOW o0jacTh «XWUMUS», BUIBI
JNESITEIbHOCTH IO  IOJYYEHHWIO HOBOIO  3HAaHWUS, €ro HWHTEpHpeTalnH,
npeoOpa3zoBaHUIO U TPUMEHEHUIO B pa3IMYHBIX YUeOHBIX U HOBBIX CUTYaIIUsX.

K koHiy oOydeHus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYaIOIITUXCSl YMEHUN:

e PacCKphIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHSTHUW: aTOM, MOJIEKYJa,
XAMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS W HEOAHOPOJHAS ), BAICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAas U
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi 101l XUMHYECKOTO dJIEeMEHTa B COSMHEHUM, MOJISIPHBIM 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AIJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKash peakivs, KiIacCUPUKaWs Ppeakiuii: peaxiuu
COCIMHEHUs, PEaKUWU pa3JIOKEHUs, PEaAKLUW 3aMEIIeHUs, PeaKluu
oOMeHa, 3K30- U SHIOTEPMHUYECKUE PEaKIuU, TEIJI0BOM 2P(DEKT peaKiuH,
SIAPO aToMa, SJEKTPOHHBIA CJOM aroMa, aToMHas OpOWUTallb, paauycC
aroMa, XUMUYeCcKasl CBSI3b, MOJISIPHAS U HEMOJISIpHAsE KOBAJIEHTHAs CBS3b,
VOHHAs CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MaccoBasi JOJsl BELIECTBA
(TTpolieHTHAs KOHIIEHTpAIIUsI) B pacTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHUX IOHATHUH U
MPUMEHATH ITU MOHITUS NPU OMUCAHUY BEIIECTB U UX MPEBPALLICHUN;

e WCTONB30BaTh XHMHYECKYIO CHMBOJHUKY [UISI COCTaBJeHUs (QopMyl
BEULIECTB U YPAaBHEHUN XMUMUYECKUX PEAKLIN;

e OMpeNeNaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENeHb  OKHCJICHUS  DJICMEHTOB B  OWHApHBIX  COEIWHCHMUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIUHEHUW 0
dbopmyrnam, BHJ XUMHUYECKOH CBsS3M (KOBAJIGHTHAass W WOHHAs) B
HEOPTraHWYECKUX COCIMHEHUSX;

e packpbiBaThb cMbici Ilepuonnueckoro 3akona JI. WM. MeHneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XAMHWYECKUX 3JIEMEHTOB OT WX MoJjioxkeHus: B [lepmoamyeckoit cucrteme,
3aKOHOB COXPAaHEHHsI MacChl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUeHHUsI, 3aKOHa ABOrajipo;

e OMNHUCBHIBATH M XapakTepu3oBaTh TaONMMuHyr0 Gopmy Ileprogudeckoit
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIvyaTh TMOHATHUS «IJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Maneie 1
OoJipIlIie TIEPUOMABI, COOTHOCHUTH OOO3HAYECHHUS, KOTOpPbIE WMEIOTCS B
tabnuie «llepronuueckass cuctemMa Xxumudeckux dsyemeHtoB J[. H.
MeHpgeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIIO dIIEKTPOHOB
U pacrpesielieHre X M0 JIEKTPOHHBIM CIIOSM);

KJIacCU(DHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpPTaHUYECKHUEe BEIeCTBa,
XUMUYECKHUe peakuuu (M0 YHUCIy U COCTaBy YYACTBYIOLIUMX B peaKIUu
BEIIIECTB, 10 TeTUIOBOMY (D eKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAasl ONMUCAaHNE TIPUMEpPaMU MOJIEKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHii;

MPOTHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMUYECKHX [IpeBpallleHuil B
Pa3TUYIHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTENBHYIO MOJEKYJISPHYIO W MOJSIPHYIO MAacChl
BEIL[ECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOro »dJieMeHTa 10 ¢dopmyJe
COEIMHEHMsI, MaCCOBYIO JIOJIIO BEIECTBA B pacTBOPE, MPOBOJAUTH PaCUEThI
M0 YPaBHEHUIO XUMHUYECKOW PEaKIlny;

MPUMEHSATHh OCHOBHBIE OTEPAINA MBICTUTEIIHHONU NESTeIbHOCTH — aHaJIN3
W CUHTE3, CpaBHeHHe, 0000IeHHNe, CHCTeMaTH3allHio, KiIacCU(HUKAIIHIO,
BBISIBJIEHHE TMPUYMHHO-CIEACTBEHHBIX CBsi3ed — IS M3yYeHHs] CBOMCTB
BEIIECTB M XHUMHUYECKUX peakluid, eCTEeCTBEeHHO-HAy4YHble METO/bl
MO3HAHUS — HaAONIOJCHWE, W3MEpeHHe, MOJIeJTUPOBAHME, JIKCIIEPUMEHT
(peanbHBIN U MBICJIIEHHBIN ),

cienoBaTh  MpaBWjiaM  [OJb30BaHMS ~ XMMHUYECKOW  TOCyAod U
JabopaTopHbIM 000pYyJlOBaHHEM, a TakKe TMpaBuiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH IO BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HbIX BellecTB (BOMOpOJa ¥ KHCJIOpPOJa), MPHUTOTOBICHHIO
PacTBOPOB € OMpeneEHHON MaccoBOW JoJjiell pacTBOPEHHOTO BeIECTBa,
IUIaHUPOBATh M TNPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl IO
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEH W KUCIIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, beHoNMbTATCNH, METHIIOPAHXK U JPYTHE).

K xonity oOydenus B 9 kiacce mpeaMeTHbIe pe3yIbTaThl Ha 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHaIOLIUXCSl YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHUNA: XUMUYECKUN
3JIeMEHT, aTOM, MOJeKyjla, WOH, KaTUOH, aHWOH, IMPOCTOE BeIleCTBO,
CJIO’)KHO€ BEIIECTBO, BaJIGHTHOCTh, 3JIEKTPOOTPHUIIATENIBHOCTh, CTETNEeHb
OKHUCJIEHUS, XUMUYECKas peakiys, XUMUYECKasi CBsI3b, TEIJIOBOU 3 deKT
peakuu, MOJlb, MOJSPHBIA  00BEM,  pPAcTBOpP,  DJIEKTPOJIUTHI,
HEDJIEKTPOJUTHI, JJIEKTPOIUTHUECKass IHUCCOLMAIUs, peaKMd HOHHOTO
oOMeHa, KaTalau3atop, XUMHUYECKOe paBHOBecHe, oOOpaTUMble U



HeoOpaTUMbIe peaKIMK, OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC pPEaKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHHWE UM  BOCCTAHOBIICHUE,
a;oTponus, aM(pOTepHOCTh, XUMUYECKasl CBsI3b (KOBaJICHTHAsl, MOHHAS,
MeTajuinyeckas), KpHUcTalIMdyeckas peméTka, KOppo3us MeTalioB,
CIJIaBbl, CKOPOCTh XUMHYECKOM peakUHuH, TMpelesbHO JOMyCTUMas
koHueHTpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSITh 3TU NOHATHUS MPU ONUCAHUU BEILIECTB U UX MpPEeBpalleHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JMJII COCTaBJIeHHs (HOpMyT
BEILIECTB U YPaBHEHUI XMMHUYECKUX PEAKLIN;

ONpe/ieISITh BAJIGHTHOCTh U CTENEeHb OKUCIEHUS] XUMUYECKUX 3JIEMEHTOB B
COEMHEHUSIX Pa3JIUYHOTO COCTaBa, IMPUHAIJIEHKHOCTh BEIIECTB K
omnpene€HHOMY KJacCy COeIMHEeHHH 1o (opmylaM, BUJ XUMUYECKON
CcBs3U (KOBaJeHTHasi, HOHHAas, MeTaJUIM4eckas) B HEOPraHWYEeCKUX
COCIMHEHMSIX, 3apsj] NOHA 10 XUMHYECKOU (opmyJsie, XapakTep cpeabl B
BOJIHBIX PAacTBOpaX HEOPTraHUYECKUX COEAWMHEHUM, TUM KPUCTALITUYECKON
PELIETKY KOHKPETHOTO BEeIleCTBa;

packpsiBath cMbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBAaTh €ro IOHMMaHWe: OIKChIBaTh W XapaKTepU30BaTh
tabnmunyio Gopmy [leproamyueckoil cHCTEMBl XUMHYECKHX 3JIEMEHTOB:
pa3nuyaTh MOHATUS «rJaBHas noarpynna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OonblliMe MepUOAbl, COOTHOCUTh
o003HaueHUs, KOTOpble MMEIOTCS B IEePUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTepUCTHUKAMH  CTPOEHHSI aTOMOB  XHUMHUYECKHUX
3JIEMEHTOB (cocTaB U 3apsl sjapa, oO0llee 4YUCIO JJIEKTPOHOB U
pacmpeneiieHie WX TI0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEpPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U MX COEIWHEHUU B
npeenax MajblX NEPUOJOB U IIaBHBIX MOATPYMIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJTacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIeCTBa,
XUMHUYECKUe peakiuu (M0 YKMCIy U COCTaBy YYacCTBYIOIIMX B peaKIUU
BEILECTB, MO TEIJIOoBOMY 3P (heKTy, 0 U3MEHEHHUIO CTeleHel OKUCIeHUS
XUMHUYECKUX JJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIME W CIeNUPUISCKHE XUMHUYESCKUE
CBOICTBAa TMPOCTBIX U CJOXHBIX BEIIeCTB, MOATBEpkAas OMUCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XUMHUUYECKUX peaKLnii;

COCTaBJIAITh YPAaBHEHUS DJIEKTPOJUTUYECKOW JHCCOLMAlMUA  KHUCIOT,
LIeJI0YEeN U COJIeH, TIOJIHBbIE U COKPALLEHHbBIE YPAaBHEHUS peakLuii HOHHOTO



oOMeHa, ypaBHEHHUS peaklWii, TIOATBEPKAAOINNX CYIIeCTBOBAaHUE
TeHEeTHYECKOM CBSI3M MEXK/Ty BEellleCTBAMH Pa3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX —peaKIuit
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanaHca STUX peakiui;
MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHYECKHX TIPEeBpAIleHU B Pa3IUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYNISPHYIO H  MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJIIO XHUMHUYECKOro JJieMeHTa To dopmyie
COeIMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKOW PEaKIlny;

co0JII01aTh [paBuia HOJIb30BaHUS  XUMHYECKOU IOCy 101 Hu
1abopaTopHbIM 00OpyZOBaHHWEM, a TaKKe TpaBWia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3o00pa3HbIX BelIecTB (aMMHaKa 1 yTIeKUCIIOTOo Ta3a);

MPOBOJUTh  PEaKIWW, TOATBEP)KJAIONINEe  KAa4eCTBEHHBI  COCTaB
Pa3UYHBIX BEIECTB: PaclOo3HaBaTh OIBITHBIM ITyTEM XJIOPHUA-, OPOMUI-,
wonaua-, kKapOboHat-, docdar-, cuiIMkKar-, cyiabhar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI U WOHBI M3yYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPax HEOPTaHMIECKUX BEIECTB;

IPUMEHSTh OCHOBHBIE OTEpPAIliU MBICIUTEILHON JeSITeTbHOCTH — aHalln3
W CHHTe3, CcpaBHeHHe, OO0O0OIeHne, CHUCTeMaTH3allfio, BBHISBICHHE
MPUYUHHO-CIICICTBEHHBIX CBS3eW — I WU3YYeHHS] CBOWCTB BEIIECTB H
XUMUYECKAX peaKkluid, eCTeCTBEHHO-HAy4YHbIe METOJbl TIO3HAHUS —
HaOJfoIcHNe, W3MepeHne, MOJCINPOBaHNe, SKCIEPUMEHT (peajbHBbId M
MBICJICHHBIN).



TEMATHYECKOE IIJNTAHUPOBAHUE

8 KIIACC
Kosn4vecTBo yacoB
Ne HanmeHnoBaHme pa3aesioB u DnexTpoHHbIe (THPPOBHIE)
n/m TeM NMPOrpaMMbI Bcero Konrpoanuie Hpaxrmaeciue o0pa3oBaTe/ibHBIE PeCYPCHI
padoThI padoThI
Pa3pnea 1. [lepBoHauanbHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
L1 ©CTECTBO3HAHUS B 5 ) bubmmoreka [[OK
MPAKTUYECKOUN JAEeSATEITbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemecTBa 1 xXuMuueckue 15 ) bu6mmnorexa LJOK
peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHNIECKHX BENECTB
71 Boznyx. Kucnopon. [lonsitue 6 bu6mmotexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
9 Bomopon.llonstie o kucimorax g 1 bubmmoreka [{OK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 ) 1 bubmmoreka [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 ) 1 bu6mmorexa LJOK
HEOPTraHUYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Pa3znen 3. Ilepuoanyecknii 3axon u Ilepnognyeckas cucrema xumuieckux d1eMeHToB JI. . MenneneeBa. CTpoeHune aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaKknuu




[lepnoanueckuii 3aKoH U

31 [Tepuomdaeckas cuctema 7 bubmmoreka [JOK
XUMHAYeCKuX 3meMenToB J[. W. https://m.edsoo.ru/7f41837c
Memnneneea. CTpoeHmne aToMa

2 | o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBLHBIE PEAKITUN
Vitoro 1o paszierty 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumenoBanmue pa3iejioB U TeM nupposbIe
Ne n/m P Kontpoabnbsie  IlpakTHueckue (ipp )
MPorpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO H XHMHYECKHE PeaKITHU
11 [loBTOpenue u yriryOaeHue 3HaHUHA 5 ) bu6mmotexa [JOK
’ OCHOBHBIX pa3JIeJoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [{OK
’ peaxnuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLUAITHS. g ) 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIINU B PaCTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pasznea 2. Hemeraisl 1 UX COeIHHEHHNA
)1 Oo1mas XxapakTeprucTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
’ snemeHTOoB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XapaKTeprUCTUKA XUMHIECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubamorexa HOK
' PYTUIRL- L-€p https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OO61ast XxapaKTepruCTUKa XUMHIECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 1 bubmorexa HOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
Oo1mas xapakTeprucTUKa XUMUIECKIX
24 aneMeHToB [VA-rpynnsl. Yriepoa u 8 1 2 buommorexa OK
‘ . by ' pot https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX COeTUHEHUS
Hroro no pazneny 25




Pa3zgea 3. Meraiibl M UX cOeIHHEHUSA

. bu6mmorexa [IOK
3.1 Obmpue croficTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmoreka [{OK
32 Baxueiirre MeTaibl 1 UX COSTUHEHUS 16 hitps://m.edsoo.ru/ 7412636
Hroro no pazueny 20
Pa3znen 4. Xumus u okpykaomas cpeaa
4.1 BemectBa 1 MaTepHaibl B )KU3HU YEIOBEKA 3 bubmrorexa LHOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe BpeMs 3 bubmmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







HOYPOYHOE NIVIAHUPOBAHUE

8 KUIACC
KoanuecTBo 4acon JIeKTpPOHHbIE
Ne HMara nugpoBbie
Tema ypoka Konrpoabnbie IlpakTnyeckue
n/u Bcero H3yyeHusi odpa3zoBaTelbHbIE
padoThI padoThI
pecypchbl

! [Ipeamet xumuu. Posib XuMuu B )KU3HA ) bu6mmoreka [IOK
yenoBeka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c

2 [TonsaTue o MeTo1ax O3HAHUS B XUMHH 1 bubmorexa HOK

8 https://m.edsoo.ru/fl0d227e
[IpakTtraeckas padota Ne 1 «IIpaBumma

3 paboThl B 1ab0paTOprU U IPUEMBI ) bu6mmnoreka [JOK
oOparrieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yuctele BemecTBa 1 cMecu. CriocoOsl ) bubnuoteka [JOK
pazzieneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpaxkTuueckast padota Ne 2

5 «Paznenenue cMmeceit (Ha mpumepe 1 bubmorexa [TOK

A . PHUMED https://m.edsoo.ru/ff0d28c¢8
OYHCTKHU TTOBAPEHHOM COJIH )»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKy BT https://m.edsoo.ru/ff0d2a6c

7 XuMHUYeCcKue 3JIeMEHThI. 3HAKU ) bubmuotexa [JOK
(CMMBOJIBI) XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie U c0XKHBIE BEIIECTBA 1 bubmmorexa [TOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 buommorexa [OK

https://m.edsoo.ru/ff0d2d50




3aKoH ITOCTOSHCTBA COCTaBa BEIICCTB.

bubmuorexa [JOK
10 X eckas ¢o a. BajgenTtHoc
1IN A Gopuyn FTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKUX JIEMEHTOB
1 OTHOcuTeNbHAs aTOMHAs Macca. bubmuotexa [JOK
OTHOCUTEIBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢c
12 MaccoBas 10151 XUMHYECKOT0 bubmuotexa [JOK
3JIeMEHTa B COSIUHECHUN https://m.edsoo.ru/ff0d350¢
13 KonmuuecTo BemecTBa. MoJib. bubmuorexa [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue 1 XUMAYECKUE SIBIICHUS. bubmuotexa [JOK
XuMudeckasl peakiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycIIOBUS MPOTEKAHUS bu6mmnoreka [JOK
XAMUYECKHUX pPEeaKIu https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bu6mmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruucieHus koaudecTBa, MacChl
17 BEIIECTBA [0 YPAaBHEHUSIM XUMUYECKUX buGmorexa [TOK
IJl . P https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccudpukanust XAMAUYIeCKHX PEeaKITHiA
18 (coenuHeHUs, pa3a0oKeHUs bubmorexa HOK
8 P . https://m.edsoo.ru/f0d334
3aMeIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4EHBI-
19 sHIHKIoneaucT. O000ImeHNe 1 bubmorexa HOK
H AT, m hitps://m.edsoo.ru/fi0d40c4
cUCTeMaTh3aIus 3HaHUI
20 KonTtponsnast padora Nel o reme bu6mmoreka [JOK
«BelecTBa 1 XUMUYECKHE PEAKIITI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bu6mmoreka [TOK

BO3ayXxa. KI/ICJIOpOI[ — JJICMCHT U

https://m.edsoo.ru/ff0d448e




IIpOCTOC BCHICCTBO. O30H

dusndecKkne U XUMAYECKHE CBOMCTBA

22 KHUCJI0poJia (peaKuu OKACIEHUS bubmmorexa [TOK
posa peaitt : https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumaax
CrocoObI TOTy4YeHUsT KHUCIIOPO/ia B
23 1ab0paTOPUH U MMPOMBIIIJIEHHOCTH bubmorexa HOK
PaTOPHIL I TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemtoBoit 3¢ pekT XuMudIecKou
24 peaKIuu, OHITHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PeaKIUsIX
TomnmuBo (He(Th, Yroab U METaH).
25 3ar HSHGIEI/IG(I];OS g a, CTIOCOOBI lro budmorexa [TOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpalleHus
[IpakTuyeckas padbora Ne 3 mo Teme
26 «Hpon YEHHUE 1/112061/1 aHHEe KUCIIOpoJia bubmmorexa [TOK
' . P PO, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €r0 CBOMCTBY»
7 Bomopon — snemeHT u mpocToe bubmuotexa [JOK
BelecTBo. HaxoxneHnue B npupoe https://m.edsoo.ru/ff0d4dd0
)8 ®u3nyecKkue 1 XUMHYECKUE CBOMCTBA bu6mmoreka [JOK
Bosiopoa. [Ipumenenne Bogopoa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 I1
OIBITHE O KHCIOTAX M COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOia B bu6mmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas padora Ne 4 mo Teme
P P bu6mmorexa [IOK
31 «Ilonmydenne u cobupaHue BoA0poa,

HU3YYCHUC CTO CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




MosnsipHblii 00BEM ra3oB. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Breranciaenus o0bEMa, KoJIMUECTBA
33 BeIlleCTBa rasa 1o €ro u3BeCTHOM bubmmorexa [TOK
. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BbEMY
Boruncnenus 006EMOB ra3zoB 1o
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmorexa LOK
ypas p T’ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
15 ®u3nyecKue 1 XUMUYECKUE CBOMCTBA bu6mmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [lonsitue 00 bu6mmoreka [JOK
WHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbileHHbIE
37 U HEHaCHIIIIEHHBIE pacTBOpHLI. MaccoBast bubmorexa HOK
B PacTBOpBL https://m.edsoo.ru/fl0d5b40
JIOJIsl BEIIECTBA B PaCTBOPE
[Ipaktrdaeckas padbota Ne 5 o Teme
18 «IIpuroToByieHrEe pacTBOPOB C bubamnoreka [JOK
OIpeIENIEHHON MacCOBOM JONIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEIECTBA»
19 KonTtponsHnas padora Ne2 o teme bu6mmoreka [JOK
«Kucnopon. Bonoposa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupUKaIms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[losnydyeHre u XuMHUUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/fl0d664e
OKCHJIOB
0 OcHOBaHHMS: COCTaB, KIaccH(pHUKaIus, bubmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




HonyquHe U XUMHYECKHE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
A4 Kucnotsl: cocras, kinaccudukarus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnne n XuUMUYECKHE CBOMCTBA bu6nmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpeHue): HOMEHKIIaTypa,
46 CHOCO((SBII) oI ‘-I)eHI/I}I XHMHquKHe budmorexa [TOK
N 4 ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckast padota Ne 6. Pernenue
47 AKCIIEPUMEHTAIIbHBIX 337a4 110 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COCINHECHUN)
43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bu6mmnoreka [JOK
HEOPraHUYECKUX COEIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001meHne U cucTeMaTu3als 3HaHHHA
Hl . https://m.edsoo.ru/00ad9¢cb2
Kontponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCIMHECHU I
[TepBBIe TOMBITKA KITACCUPUKAITAN
51 XAMHYECKHUX dJIEMEHTOB. [ loHsATHE O bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKoH U
bubmorexa [JOK
52 [Tepronndeckas cucTeMa XUMUYECKHX
https://m.edsoo.ru/00adaS2¢c
snemenToB /1. 1. MenzaeneeBa
bubmuorexa [JOK
53 [lepuronel, Tpynsl, MOATPYIIIBL

https://m.edsoo.ru/00ada52¢




Crpoenune atoMoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 060H0quv Bu6morexa LLOK
55 aTOMOB 3JIeMeHTOB [lepuonnueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MenneneeBa
XapakTeprucTuKka XUMHUIECKOT 0
56 3JIEMEHTA 10 €T0 MOJIOKCHHUIO B bubmuotexa [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3unauenue [lepuonnueckoro 3aKoHa JiIst
57 pa3BuTHs HayKu U nipakTuku. J1. U. bubmmnoreka [JOK
MenpeneeB — y4€HbIN, M€1aror U https://m.edsoo.ru/00ada96e
rpaXXTaHUH
53 DNEeKTPOOTPUIIATEILHOCTh ATOMOB bu6mmoreka [JOK
XAMUYECKHUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmorexa [JOK
39 VomHas XHMHHECKast CBA3p https://m.edsoo.ru/00adac34
60 KoBanenTHast nosnsipHas XuMH4YeCKast bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenoJsisipHasi XuMU4ecKast bubamnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneHp OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCITUTEITEHO-BOCCTAaHOBUTEIIBHBIC bubmuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTEITN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontpomnbnas padota No4 o teme bubmuotexa [JOK




«CTpOCHI/Ie aroMa. XHMMHYECKas CBI3bY

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

66 Peseprubrit ypok. O6001menue un ) bu6mmnoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33¢
67 PesepBHblit ypok. O600611eHIE U ) bu6mmoreka [JOK
CHCTEMATU3aNS 3HAHUI https://m.edsoo.ru/00ad9cb2
68 Pezepubiit ypok. O60011eHUE 1 ) bu6mmoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 110 68
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9 KUIACC

Koan4gecTBo 4acon DJIeKTpPOHHbIE
Ne HMara nugpoBbie
Tema ypoka Kontpoasnbie IlpakTuueckne
n/u Bcero H3yueHusi odpa3zoBaTebHbIE
padoThI padoThI
pecypcnl
[Tepuonueckuii 3aKoH.

! [Tepnomdaeckas cuctema ) bubmmoreka [JOK
XUMHYECKUX dj1eMeHnToB /1. W. https://m.edsoo.ru/00adb59e
Menieneena
3aKOHOMEPHOCTH B H3MEHECHHUH

2 CBOMCTB XUMHYECKHUX JIEMEHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKJIaTypa ) bubnuoteka [JOK
HEOPTaHWYECKHAX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buip1 XUMUYeCKOM CBSI3U U TUIIBI ) bubmuotexa [JOK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontpomnbras padota Nel o teme

5 «IToBTOpenue u yriayOiaeHrue 3HAHUI 1 1
OCHOBHBIX pa3JIesioB Kypca 8§ kiiaccay

6 Krnaccudpukanus XuMAIeCKHX ) bu6mmoreka [IOK
peaknuii Mo pa3IMYHbBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUYECKOM

7 eaknuy. [loHsiTHE O TOMOTEHHBIX U 1 bubmorexa [JOK
p ) https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaKIIHsIX
[TonsTHE O XUMHUYECKOM PaBHOBECHH.

bu6mmorexa [IOK
8 ®axTopHl, BIUSIOUINE HA CKOPOCTh 1

XUMHYECKOMN PCaKuu U MMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XAMHYECKOTI'O paBHOBECHUSA

OKHCIUTETBEHO-BOCCTAHOBUTEILHEIE

bu6mmorexa [IOK

9
peakiuuu https://m.edsoo.ru/00adcade
Teopus >ME€KTPOIUTHIECKON
10 nccoranuu. CUIBHBIE U ClIa0bIe bubmnorexa [IOK
a THATIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
11 HNouuble ypaBHEHUS peaKInil bubmnorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMUH B CBETE IIPEACTABICHNMN bubmnorexa [IOK
puﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIMTHYECKON TUCCOITHAITAN
XUMHUECKHE CBOMCTBA COJIEA B CBETE
13 IIpEeICTaBIEHUNA 00 bubmnorexa [IOK
bedt . https://m.edsoo.ru/00add8b2
AJIEKTPOJUTHYECKON JUCCOITHAITIHI
14 ITonsatue o rugpoimse conen bubmnorexa [IOK
b https://m.edsoo.ru/00add9d4
15 O06o001meHre U cucTeMaTru3aIus bubmuotexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Perrenne pkcriepuMeHTAILHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3agauy
Kontponbras padota No2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOIIHUAINAS bubmnorexa [IOK
p g HHATHE. https://m.edsoo.ru/00addecO
XVAMHYECKHE PEaKIIUU B PaCTBOPAX)
O0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I‘IGCKI:/IC CBI())fICTBa Ha IpuMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposonopoa. CosiHast KUCIIOTAa, bu6mmoreka [JOK




XUMUYECKHUE CBOMCTBA, MOJTYUYEHUE,

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

[IpUMEHEHNE
[IpakTueckas padbota Ne 2 o teme
20 «IPIOJI YEHHE conMHOI‘/'I KHUCJIOTBI bubmmorexa [TOK
Y L ’ https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIINNA, €CIIN OQUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
” OO6r1ast XapaKTepruCTHKa DJIEMEHTOB bu6mmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOAU(DUKAIINH CEPBI.
” Haxosxienue cepol U €€ coeiMHEHU ! bu6mmoreka [JOK
B MPUPOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoi0po/1, CTpOEHUE, bu6mmnoreka [JOK
du3nUecKre U XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcwupl cepbl. CepHast KHCIIOTA,
25 ¢u3ndecKkre 1 XUMHYECKUE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XHUMUYECKUE PEAKIINH, JIeKaIIE B
OCHOBE ITPOMBIIIJIEHHOTO ClIoco0a
%6 MOJTyYeHUSI CEPHOM KUCIIOTHI. bubmmnoreka [JOK
XHUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPYXKArOIIel CpeJibl COeAMHEHUSIMU
cepbl
7 Brruucienne MaccoBoil 1011 BbIXOJA bu6mmoreka [JOK
MPOJIYKTa PEAKIINT https://m.edsoo.ru/00adec8a
28 OO1mas XxapakTeprcTHKa 3JIEMEHTOB bu6mmoreka [JOK




VA-rpynnsl. A30T, pacipocTpaHeHHE
B IIpHpoie, GpU3HUECKUEC U
XAMHUYECKHUE CBOMCTBA

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

AMMHaK, ero pu3ndecKue u

bubmorexa [JOK

29 XHUMHYECKHUE CBOMCTBA, IIOJIYUEHUE U
Y https://m.edsoo.ru/00adf004
MpUMEHEHUE
[IpakTraeckas padota Ne 3 o Teme
30 «lTomyuenne aMmuaka, H3ydeHHE €0 buomorexa [TOK
. Y » 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KHCIIO0Ta, e€ pru3mueckue u bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEeH
aMMOHHUS B Ka4eCTBE MUHEPATHHBIX

32 noOpeHnid. XUMHYEeCKOe bubmorexa HOK
YROOP ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOMIEH Cpebl
COSTUHEHHUSMH a30Ta
®dochop. Oxecupa dpochopa (V) u

33 (1)00((1?0 pHa;I Kch(cl:Ta (I)Q)PII)SI/IEIez:KI/Ie u budmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XAMHYECKHE CBOMCTBA, MOJyUYCHHE
Hcnonb3oBanue gochaTo B

34 KaueCcTBe MUHEPATIbHBIX YA0OpEHUH. bu6mmoreka [JOK
3arpsi3HEeHUE IPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Vrnepon, pacnpocTpaHeHHE B

35 Ipu I;):[e gmuljiecxlile U XAMHAYECKUE bubmmorexa [TOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxcuel yriepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XAMHUYECKIE CBOUCTBA.

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




DKosoruyeckue mpoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV)

37 VYronpHas KUCI0Ta U €€ COn bubmorexa HOK
https://m.edsoo.ru/00ac006¢
IIpakTyeckas pabora Ne 4 o Teme

38 "[losryueHne yrieKucioro rasa. bu6mmoreka [JOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpfaHI/I‘IeCKI/IX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX YIilepoia
40 Kpemnunii u ero coeuHenus bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5. Pemenue

A1 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6mmnoreka [JOK
«Baxxueie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHEHUS»

Kontponbras padota Ne3 o teme
42 «BaxxuHeinue HEMETaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00aele18
COCJTUHEHUS»
OO6m1ast XapaKTepruCTUKA XUMHIECKUX
3JICMEHTOB — METAJIJIOB.

13 Meranmndeckas CBsI3b U bubmuotexa [JOK
METAJUINYECKAs KPUCTALINYECKAs https://m.edsoo.ru/00ae103e
peméTka. @u3nueckue cBOCTBa
METaJIOB
XHUMUYECKUE CBOMCTBA METAJLIOB.

44 DNEeKTPOXUMHUYCCKUAN PSITT bubmorexa HOK

HaIIPSDKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156




OOm1re criocoObl MOTyYeHHs
MetayutoB. CruiaBbl. Beraucnenus mo

45 aBHEHMSIM XUMUYECKUX PEeaKIIAil bubmorexa HOK
yp peaKtuy, https://m.edsoo.ru/00aec1156
€CJIM OJTMH W3 peareHTOB COJIEPYKHUT
puMecH
46 ITousiTre 0 KOPPO3HUU METAIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bu6mmorexa [JOK
47
Henoumpie MeTaL b1 https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUJIPOKCH/ Bl HATPHSL U bu6mmoreka [JOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [Ilenoyno3emenbHbIE METAILIBI — bu6mmoreka [JOK
KaJIbIIUHA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxuetimue coequHeHns KaJIbIUI bubmnorexa [IOK
A 1 https://m.edsoo.ru/00ael 5¢8
51 O00011IeHNE U CHCTEMATH3AIIUS
3HAHUH
57 JKECTKOCTh BOABI B CIIOCOOBI €€ bubmuotexa [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpakTiyeckas padora Ne 6 o Teme
53 "YKECcTKOCTDL BOABI M METOJLI €€ bubmorexa HOK
\ A A https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bubmuorexa [JOK
54 A i
JEOMHIHH https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOMCTBA OKCHJIA U bu6mmoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, TUAPOKCUIBI U COJIM KCJIC3a

bubmuorexa [JOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U cucTeMaTu3anus
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmmnorexa [JOK
«Baxneimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruncnenus no ypaBHeHUsIM
XUMHUYECKUX peaKIuil, ecau O1H U3
60 peareHToOB JIaH B U30BITKE WJIH bubmmnoreka [JOK
COJIEPKUT IpUMeECH. Berunciienus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJU BBIXO/1a MPOIYKTa
peaxuu
61 O06o0061eHre U crucTeMaTu3anus
3HAHU’
KonTpossnas padora Ne4 o teme
62 «Baxxnele MeTaibl U UX
COEJIMHEHUSD)
63 BemmectBa u marepuansl B bu6mmnoreka [JOK
IOBCETHEBHOM JKM3HU YEJIOBEKa https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arps3HEHUE bubmmnoreka [JOK
OKPY2KaroIle cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemeHnn bu6nmoreka [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHrIit ypok. O600ITICHHE 1 bubnmnoreka [JOK
cHCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PeseprubIit ypok. O6006111eHIE 1 bubmuotexa [JOK




cucTeMaTH3ays 3HaHuM

https://m.edsoo.ru/00adb33c¢

68

Peseprubiit ypok. O6006111eHIE T
CUCTeMaTH3allus 3HaHUi

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKUE MATEPHUAJIBI U1 YYUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






