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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMUHM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTAaBIIEHAa HAa OCHOBE
TpeOOBaHMII K pe3yibTaTaM OCBOSHHUS OCHOBHOH 00pa3oBaTelhbHON MPOrpaMMBI OCHOBHOTO OOIIETO
obpazoBanwmsl, npeactaBiaeHABX B PI'OC 00O, a Takke Ha 0CHOBE (enepaibHOI pabodeii mporpaMMBI
BOCTIMTaHUS U C YU4ETOM KOHIETIIINA MPENOJaBaHMs yIeOHOTO TIpeaMeTa « XUMHU» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo Xxumun Ia&T MPECTaBICHUE O HENsIX, o0mIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMIMXCS CPEINCTBAMH Y4€OHOTO IpenMeTa, YCTaHABIUBAET 00s3aTeNbHOE IMpeIMETHOe
collepkaHue, mpeayCcMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM M CTPYKTYPHpPOBAaHHME TO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHH, OMNpPEIENIeT KOJIMYECTBEHHBIE W KadeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHUs, PEKOMEHyEMYIO IIOCIEeI0BATEILHOCTh M3YUCHHS XMUMHHA C YYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y9eOHOTO IMPOIecca, BO3PACTHBIX OCOOEHHOCTEH O00ydarommxcs,
oTpezieNisieT BO3MOXXHOCTH TIPeaMeTa sl pealn3aluy TPeOOBaHMA K pe3ylbTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTeabHON TPOTrpaMMbl Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKkKe TPeOOBaHUU K
pe3yiabTaTaM OOYYCHHs XMMHU Ha YPOBHE IIeJied W3ydeHHUs MpEeAMETa W OCHOBHBIX BHIIOB Y4eOHO-
MO3HABATEIBFHOM JIESTETHbHOCTH 00YYalOLIerocs IO OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWE XUMHUHU CIYXKUT OCHOBOWM i (hOPMHUPOBAHHMS MHUPOBO33PCHHS OOY4YarOIIErocs, ero
MPEJICTABICHUH O MaTepUaibHOM EIUHCTBE MHpa, BaXKHYI0 POJb HIparOT (OPMHUPYEMBbIE XHMHUCH
MPEJICTABJICHUS O B3aMMOIIPEBPAIIICHUSAX SHEPTUU B 00 SBOJIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS
TI00AIBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIETHUECKOU, MUIIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, po0IeM 31paBOOXpaHEHHS.

N3yueHne xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEH JJIsi caMOpa3BUTHS M (POPMHPOBAHHS KYJIBTYpPhI
JIMYHOCTH, e€ 001Iei U (PYHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yYarOIIMXCsl, HABBIKOB
WX CaMOCTOSITEJIbHOW Y4eOHOW JESTEIbHOCTH, JKCIHCPUMEHTAIBHBIX U HCCICIOBATEIBCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NEATEILHOCTH;

3HAKOMHUT CO CHCIU(PUKON HAYYHOTO MBINIICHUS, 3aK/Ia/IbIBACT OCHOBBI IIEJIOCTHOIO B3IVIAJA Ha
€JMHCTBO NPHUPOJILI M  YEJIOBEKa, SBJISAETCA OTBETCTBEHHBIM 3TalioM B (opMHpOBaHUU
€CTECTBCHHO-HAYYHOU IPaMOTHOCTH 00YyUaIOIIUXCS;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K ©CTECTBCHHO--HAYYHBIM 3HAHUSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOH BKIIA/I B IKOJIOTHYECKOe 00pa3oBaHe 00yYatOIIHXCsl.

JlaHHbIe HampaBieHUs B O0OYYEHHH XMMHUU OOECTIeUNBAIOTCS CHEIH(DUKON COMep aHus yIeOHOTO
mpeaMeTa, KOTOPBIN SBISETCS MeAarorniecky aalTUPOBAaHHBIM OTpa)KeHHeM 0a30BOI HayKu XUMHH Ha
ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0OO0pa3oBaHWUS OPHUEHTHPOBAH HA OCBOEHHUE
00y4JaroMMHCS CUCTEMBI TEPBOHAYAIBHBIX IOHATHA XWMHUHU, OCHOB HEOPTaHMYECKOH XUMHH U
HEKOTOPBIX OTAEJbHBIX 3HAUUMBIX MMOHSATUH OPraHUYeCKOU XUMUHU.

CtpyKTypa colepikaHus MPOrpaMMBbI [0 XUMUU C(HOPMUPOBaHA HA OCHOBE CUCTEMHOTO TOJIX0/Ia K
e€ u3yuenutro. ComepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUN O XUMUYECKOM AIIEMEHTE U BEILECTBE U
CUCTEMBI MOHATUN 0 XUMHUYECKOH peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI IO MPUHITUITY
MOCJIETIOBATEIBHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUNA PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— YUEHHUSA O CTPOCHUU aTOMa U XMMHUUYECKOU CBSI3U;

— TIPEJICTaBICHUN 00 AIMEKTPOJIMTHUECKON JIUCCOIMAIIIH BEIIECTB B PACTBOPAX.

TeopeTnyeckre 3HaAHUS PacCMaTPUBAIOTCS Ha OCHOBE SMIMPUYECKU MOTYUCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCA MOCIEAOBATENEHO OT OJTHOTO YPOBHS K JIPYrOMY, BBITIONHSS (DYHKIIMH OOBSICHEHUS
U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHMSI M BO3MOXKHOCTEH MPAKTHUECKOrO MPUMEHEHUS U TMOMyYEHUS
M3y4aeMbIX BEIICCTB.



OcBoeHKe MPOrpaMMbl 10 XUMHH CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XHMUYECKOH
COCTaBIISIONICH HAyYHOW KapTHHBI MUpa B JOTHKE €€ CHCTEMHOMN MPUPOBI, IEHHOCTHOTO OTHOIIECHUS K
HAyYHOMY 3HAHHAIO W METOJaM MO3HAaHHWA B Hayke. M3ydeHHWe XWMHW TPOWCXOIUT C TPUBICUYCHUEM
3HAHWW W3 paHee M3y4YeHHBIX YUeOHBIX mpeameToB: «Okpyxaromuit Mupy», «brnomorusa. 5—7 kiacce» u
«®Dusuka. 7 Kiacey.

IIpn wm3ydeHMH XWMHH TPOUCXOAWT (OPMHUPOBAHWE 3HAHWIA OCHOB XHMHUYECKOW HAYKH Kak
0o0JacTH COBPEMEHHOTO €CTECTBO3HAHWS, IMPAKTHUECKON IESTeTHhHOCTH YellOBeKa W KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOH KyNbTyphl. 3ajadya y4eOHOTO IpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHAYECKUX 3HAHWH — BaXHEWINX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJOKEHUH,
JIOCTYITHBIX 00O0OIIEHNH MHPOBO33PEHYECKOI0 XapakTepa, A3bIKa HAyKH, B MPHOOIIEHHH K HAYYHBIM
METOJaM TO3HAHWS NPHU M3YYCHWH BEIIECTB W XUMHYECKHX PEakiuid, B (HOPMHUPOBAHUH W Pa3BUTHHU
MO3HABATENFHBIX YMEHUH M UX MPUMEHEHHH B Y4eOHO-TIO3HABATEHHON W y4eOHO-MCCIIE0BATEIhCKON
JIeSITEeIbHOCTH, OCBOCHHH TIPaBHII 0€30MacHOTO 00PAIeHNs C BEMIECTBAMH B IIOBCEHEBHOM JKMU3HU.

[Tpn n3yueHnn XMMHUK Ha YPOBHE OCHOBHOTO 00Ier0 00pa3oBaHus BaXKHOE 3HAYCHHUE MPUOOPETH
TaKWe IeNH, KaK:

— (QopMHpOBaHWE WHTEIUIEKTYaIbHO PAa3BUTONH IJMYHOCTH, TOTOBOM K CcamMo00pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATCIILHOMY TMPHHITHIO DEUICHHIA, CIIOCOOHOW aaalTHPOBaThCA K OBICTPO
MEHSIOIIUMCSI YCIIOBUSM JKU3HU;

— HampaBJICHHOCTh OOYYeHHS Ha CHCTEMaTH4yeckoe TNpuoOIIeHHe oOydaromuxes K
CaMOCTOSITETFHOW TTO3HABATENIbHOW NEATENBHOCTH, HAyYHBIM METOJIaM IMO3HAHUS, (OPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— o0ecrniedyeHHe  YCIIOBHH, CHOCOOCTBYIOIIMX TNPHOOPETEHUIO  OOYYArONIMMHUCS  OTIBITa
pasHOOOpa3HOW JEATENbHOCTH, TO3HAHUS W CAMONO3HAHWS, KIFOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETCHIIN ), IMEIOIINX YHUBEPCATLHOE 3HAYCHUE IJIS1 PA3IMYHBIX BUJIOB ACSITEILHOCTH;

— (opmupoBanue o0OmIel (yHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIE
YMEHHIA OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUAPA, UCIIONIB3Ys 3HAHUS U OTIBIT, ITOJTyYeHHBIC
MpH M3yYeHUH XWMUH, MPUMEHATh MX IPH PEIIeHHH NpoOJeM B TOBCEAHEBHOHN KHU3HU W TPYIOBOM
JIeSTEIIbHOCTH;

— ¢opmMupoBaHHe y O0OYyYaOIIUXCSI TYMAaHUCTHYECKHUX OTHOINEHWH, ITOHMMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUHU I BHIPAOOTKH SKOJIOTMYECKH IIeJIECO00pa3HOro MOBEACHUS B ObITY U TPYJIOBOMH
JIETEIbHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKpYKarollel pUpOIHOI Cpepl;

— pa3BHTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS OOINIEUEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQHIs U
HANPaBIEHHOCTH JTAbHEHIIIET0 00yJeHusI.

OO0mee 4mMCIO YacoB, OTBEACHHBIX I W3YYEeHUS XHMHW Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 gacos (2
gaca B HEJCIIO).



COJEP)KAHUE OBYUYEHUA
8 KJIACC

IlepBoHaYabHBbIE XUMHUYECKHE TOHSITHS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4Y€JIOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
®dusnyueckre CBONWCTBA BEIMIECTB. ATperatHoe COCTOSHHE BemiecTB. IIoHATHE O MeTomax ITO3HAHMS B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pas3iesieHus: CMeceit.

ATOMBI W MOIIEKYJIbl. XUMHUYeCKUe 3eMeHThl. CHMBOJBI XUMHUYECKHX AJIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumugeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHAas Mmacca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JIOJIST XUMHUYECKOT0 3JIEMEHTa B COCIUHCHHH.

KonuuectBo BemecTBa. Mosnb. MousipHas macca. B3anMocCBsI3b KOJIMUECTBA, MAacChl M 4HCIa
CTPYKTYPHBIX €IUHUI] BemiecTBa. PacuéTeI 1o opMynaM XUMAYIECKUX COSTUHEHNH.

Ousnveckre ¥ XUMUYECKHE SIBICHUS. XUMHUYECKasl peakius U e€ MpHu3HaKU. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XWMHUYecCKHe ypaBHeHHA. Kiaccmpukanus XWMHUYECKHX peakiuil (CoeamHeHus,
pa3JoXeHHs, 3aMeIIeHnsI, OOMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYAO0H, MpaBuiIaMu padOTHI B TA00OPaTOpHUX U IpuéMamMu oOpaIieHus
Cc IabopaTopHBIM 000pyHOBaHHEM, U3yYeHHE W ONHCaHWEe (PU3MYECKUX CBOWCTB 00pasIoB
HEOPraHWYEeCKNX BeIeCTB, HaOmroneHne (u3mueckux (IUIaBICHWE BOCKA, TasHHUE JIbJla, PacTUPaHUE
caxapa B CTYIKe, KHTICHHC U KOHJICHCAIIMSI BOJbI) M XUMHUCECKUX (TOPCHUE CBEYH, IPOKATMBAHUE MEIHON
MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHUCJIOTOW) SIBIICHWM, HAOJIIOJICHUE W ONKUCAaHUE TPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX Peakluid (pa3IoKeHHUEe caxapa, B3auMOICUCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBaHuH, B3aMMOJICHCTBHE JKeje3a C PaCTBOPOM COJIU
meau (11), u3yueHue croco0oB pasjesieHus] CMECei: ¢ TIOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BHIIAPUBAHUE,
JUCTWUISIINAS, XpoMaTorpadus, NMPOBEICHHUE OYMUCTKU IOBAPCHHOM COJIM, HAOJIOJEHHUE U OIUCAHUC
pPE3YIbTATOB MPOBEACHUS ONBITA, WLTIOCTPUPYIOMICTO 3aKOH COXPAHEHUS MAaCChI, CO3JaHUE MOJIEiei
MOJIEKYJT (IIapOCTEPKHEBBIX).

Bazkneiimue npeacTaBuTe Il HEOPTaHNYECKUX BeleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — anemMeHT U mpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kuciaopoga. CriocoObl TOJAYYeHHS KHUCIIOpOAa B JIabOpaTopud Y IPOMBINUICHHOCTH. KpyroBopor
Kkucaoposa B npupoae. O30H — ayuIoTporHas MOAU(GUKAIIKS KACIOPOa.

TemnoBoit  3PPeKT XUMHUYECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, OJK30- H
SHJOTEPMUYECKHUE PEaKIuU. TOIUIMBO: yrojib U METaH. 3arps3HEHHe BO3/yXa, YCUIICHHE MapHUKOBOTO
a¢dekra, pa3pyiieHHe 030HOBOTO CJIOSL.

Bomopoa — aneMeHT u mpocToe BeliecTBO. HaxokJeHue Boaopoja B HPUPOJE, (PU3UYECKHE U
XUMUYECKHE CBONCTBA, IPUMEHEHHE, CITOCOORI MOTydeHusI. KUCI0Th 1 comnm.

Momnsipablit 00BEM Ta30B. PacuéThl MO0 XHMHUYECKUM YpaBHEHUSM.

O®usnueckue cBoiictBa Boabl. Boma kak pactBoputens. PactBopel. HackiieHHble U
HEHACBIILICHHBIE PacTBOpbL. PacTBOpUMOCThH BellecTB B BojJe. MaccoBas J0Js BEIIECTBA B pPacTBOpE.
Xumnueckue cBoiictBa Boabl. OcHoBaHUs. Poib pacTBOpOB B MPUPOJE U B )KU3HU yenoBeka. Kpyrosopot
BOJIBbI B IPUPOJIE. 3arpsa3HeHUe MPUPOIHbIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coeamHeHuil. Oxcuapl.  Kiaccudukanus — OKCHIOB:
coneoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, amM(OTEepHbIE) W HecodeoOpasyromme. HomeHkmarypa
okcu0B. du3nueckue U XuMUIecKrue CBOMCTBa OKCUAOB. [lonyueHre okcuios.

OcHoBanust. Kitaccudukanus ocHOBaHMM: MENOYN U HEPACTBOPUMEBIE OCHOBaHUs. HoMeHKmaTypa
ocHoBaHUI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHre ocHOBaHUI.

Kucnotsl. Kitaccudukarus kucnot. Homenknarypa kucinor. @usndeckrue 1 XUMAYECKUE CBOVWCTBA
kucnoT. Psg aktuBHocTn MetamioB H. H. bekerosa. [lonydenue kucnor.



Comu. Homenkmarypa coneit. @usndeckue u XUMUIECKUE CBOMCTBA cosieil. [lomyuenue comeit.

I'ermeTndeckast cBsI3b MEXIY KJacCaMH HEOPTAaHUIECKUX COSAMHEHUH.

Xumuueckuii IKcnepumeHm:

KaueCTBEHHOE OIIPENeICHNe COJIepKaHUs KHCIIOpoJa B BO3MyXe, IOIy4YeHHe, COOMpaHue,
pacrno3HaBaHHE W M3ydeHHe CBOMCTB KHACIOPOa, HAOIIOAeHNEe B3aNMOIEHCTBHSI BEMIECTB C KHCIOPOIOM
Y YCJIOBUS BO3HHUKHOBEHHS W TPEKpaIleHusi ropeHus (Ioxkapa), 03HaKOMIJIEHHE ¢ 00pa3iaMi OKCHUIOB U
ONHMCaHWE WX CBOWCTB, IONy4YE€HHWE, COOMpaHWE, pAacCMo3HaBaHWE W W3YYEHHE CBOKMCTB BOJOpOIA
(ropenme), B3amMmomeilictBue Bomopoma ¢ okcumoMm Memm  (II)  (BO3MOXXHO  HMCIOJIE30BaHHE
BHICOMATEPHAJIOB), HAOIOeHNE 00Pa3IIoB BEMIECTB KOJIMIECTBOM | MOJIb, HCCIICIOBAHNE OCOOEHHOCTEH
PacTBOPEHHS BEIECTB C PAa3IMYHONW PACTBOPHMOCTHIO, IPUTOTOBIIEHHE DPACTBOPOB C OMpEAETEHHON
MacCOBOH J0JIei pacTBOPEHHOTO BEIECTBA, B3aUMOJIEHCTBHE BOJBI C METAIaMH (HATPHEM U KaIbIIHEM)
(BO3MOYKHO HCIIONTF30BAaHUE BHJIEOMATEPHAIOB), HCCIEIOBAaHHE OOpa3lOB HEOPTaHWYECKHX BEIIECTB
Pa3IMYHBIX KJACCOB, HAOMIOACHNE M3MEHEHHUS! OKPACKH MHIUKATOPOB B PAacTBOpPAX KUCIOT M IIEIOYEH,
u3ydeHue B3ammojeiicteus okcuma memu (II) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C METalulaMH,
peaxiuii HeWTparu3alny, MOTyIeHHe HEPaCTBOPUMBIX OCHOBAHHM, BEITECHEHHE OJTHOTO METaJlia JPYyTUM
W3 pacTBOpa COJIH, PelIeHHe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeimne Kiacchl HEOPraHMIeCKIX
COCTMHECHHUID.

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucrema xumMudeckux »3jaemeHto . M.
Menpaeneea. CrtpoeHne aromMoB. XuMHUYeCKasd CBfA3b. (OKHCIUTEILHO-BOCCTAHOBHUTE/IbHBIE
peakuuu

[lepBbie MOMBITKM KiIAaCCUUKAIMH XUMHUYECKHX 3JeMEHTOB. [loHATHE O Tpymmax CXOJHBIX
3JIeMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENIbHbIE METAJUIbl, TajlOTeHbl, WHEPTHBIE Ta3bl). OJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUJIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux aieMeHToB [[. M. MeHnneneesa.
Kopotkonepuoanas u anmunHoneproanas Gpopmel [lepuoanueckoil cHCTEMbl XHMHUYECKUX 3IIEMEHTOB /J1.
N. Menpneneesa. Ilepuoasl u rpynnel. @usndeckuii CMBICH NOPSJKOBOIO HOMEpAa, HOMEPOB IIEpUOJA U
TPYTIIBI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sjaep. M3orombsl. Onektponbl. CTpoeHHE 3JIEKTPOHHBIX
ob6onouexk aroMoB TiepBeIX 20 xumMudeckux 3nemMeHToB llepmomamueckoit cuctemsl JI. 1. MeHnneneeBa.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa 10 €ero mnojoxeHuro B llepumoguueckon cucreme [I. HU.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajJnyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAINIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPyMNIaM U IepruoiaM.

3uauenne [lepuoanueckoro 3axkoHa u Ilepronndeckol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. 1. 1. MenaeneeB — yu€Hblid U rpakIaHUH.

Xumndaeckas cBsa3b. KoBaneHTHas (moyiipHAasi M HETMOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHUYECKUX 3JeMEeHTOB. IOHHas CBA3b.

Crenens okucieHna. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl OKuciIeHwus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yyeHne oOpas3loB BEIIECTB METAIOB U HEMETAJUIOB, B3aMMOACHCTBHE T'HAPOKCHAA LUHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEH, MPOBEIEHUE OMNBITOB, MILTIOCTPUPYIOLIUX MPHUMEPHl OKHCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX peakyii (TOpeHre, PEaKLIuy Pa3ioKeHHsI, COSANHEHHUS).

Mescnpeomemmunie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€H NMPU U3YYEHHH XHMHUHU B 8 KIJIACCE OCYILECTBISIETCS depes
WCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MOHATHH, TAK U MOHATHH, SBJISIOLIUXCS] CHCTEMHBIMHU
JUTSL OTZAEBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OOue ecTeCTBEHHO--HAY4YHbIE MOHATHS: HAy4HBIH (akT, TUIOTe3a, TEOpus, 3aKOH, aHaJH3,
CHHTE3, KiaccupUKanus, NepUOAUYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MOJIETb, ABJICHHE.



®u3uKa: MaTepus, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOMbL, PallOaKTUBHOCTD,
MOJIEKYJIa, DIIEKTPUYECKUN 3apsii, BEIIeCTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIEecTBa, ras,
(u3nYecKre BETUINHBI, EMHUIIBI N3MEPEHHS, KOCMOC, IIaHeTHl, 3BE3761, CoHITe.

buonorus: dorocunTes, nprxanue, ounocdepa.

T'eorpadms: armocdepa, ruapocdhepa, MUHEpabl, TOPHBIC IOPOMBI, IOJIE3HBIC HCKOMAcMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYecKas peakuus

Tlepuonuueckuit 3akoH. Ilepuoauyeckast cucrema xumuueckux sneMeHtoB JI. Y. Menjeneena.
CrtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kajus, KajJbLUUsi K WX COEAUHEHHH B COOTBETCTBUU C TIOJIOKEHUEM OHIIEMEHTOB B
Tlepuonuueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XHMHYECKOW CBSI3U. THITBI KPUCTAIUITMYECKUX PEMIETOK, 3aBUCHMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON pEIIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudukammss 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIEeCTB. XUMHYECKHAE CBOICTBA BEIECTB,
OTHOCAILUXCS K pa3iW4yHbIM KJaccaM HEOPraHWYECKHX COCOUHEHUWI, TIeHEeTHYecKas CBS3b
HEOPraHWYECKUX BEIIECCTB.

Knaccudukammss XUMHUYECKHX pEaKIHWid 10 pPa3MYHBIM TpHU3HaKaM ([0 9YHUCIY U COCTaBy
YYacTBYIOIIUX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(M(eKTy, M0 HM3MEHEHHWIO CTETeHEeW OKWCICHUS
XUMHYECKHAX DJIEMEHTOB, TI0 OOpaTHMMOCTH, MO YYaCTHIO KaTajam3aTopa). JK30- W DHIOTEPMHUYECKHE
peaxium, TEpMOXUMUYECKHE YPAaBHEHMUS.

[TonsiTHe O CcKOpOCTH XUMHYECKOH peaknuu. [loHsTe 00 o0O0paTUMBIX W HEOOpPATUMBIX
XUMHYECKUX peakiusx. [IoHATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonarue o karammse.
IlonsiTne 0 XuUMUYECKOM paBHOBECHMU. DaKTOpHI, BIUSAIOIIAE HA CKOPOCTbh XUMUYECKOH pEakLUU H
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIINTENTbHO-BOCCTAHOBUTENIFHBIE ~ pEaKlUH,  DIEKTPOHHBIM  OalaHC  OKUCIUTEIBHO-
BOCCTaHOBUTENbHON peakunu. CocTaBlieHNE YpaBHEHUI OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX PEakiuil ¢
MCIIOJIb30BaHHEM METO/Ia JEKTPOHHOT 0 OaaHca.

Teopus MEKTPOTUTHICCKON JUCCOIMAIMH. DIECKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI, aHHOHBHI.
MexaHn3M JUCCOIMAIMK BEIIECTB C Pa3IUYHBIMHU BHIAMHU XUMUYEeCKOW cBs3U. CTeneHb AMCCOIMALINY.
CuIibHBIE U CITa0bIe DIEKTPOJIHTHI.

Peakiuu woHHOTO OOMEHAa. YCIOBHUS MPOTEKAHUS pEAKIUHA HOHHOTO OOMEHa, IOJHBIE U
COKpauI€éHHblE HMOHHBIE ypaBHEHHs peakuuii. CBolcTBa KHCIOT, OCHOBaHMH U cOJell B CBeTe
MIPEJICTaBIEHUN 00 3JEKTPOIUTHYECKON muccormanuy. KadecTBeHHbIe peakiuy Ha WOHbL. [loHATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAaKOMJIEHHE C MOJIEISIMA KPUCTAJUTMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB U
HemeTaioB (rpaduTa W amMmasa), CIIOKHBIX BEIIECTB (XJIOpHIIA HATPHsI), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOW pEaKIuh OT BO3ACUCTBUSA  pasNUYHBIX  (aKTOPOB, HCCIEIOBAHUE
JIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, Ipoliecca AMCCOLMALMU KHCIOT, MIENoYed u  coyei
(BO3MOXKHO HCIIOJIB30BaHHE BHJIEO MATEPHANOB), MPOBEJCHHE OIBITOB, HUIIOCTPUPYIOIIMX NPU3HAKU
NPOTEKAaHUSl peakUuii MOHHOTO oOMeHa (00pa3oBaHME OCaJKa, BBIICICHHE Ta3za, 00pa3oBaHUE BOJBI),
OTIBITOB, WUTIOCTPUPYIOLINX NPUMEPBI OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIX PEaKUUi (FOpeHue, peakiuuu
pas3yioKeHHs, COCOUHEHUs), PACIO3HAaBaHHE HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KadeCTBEHHBIX
peaxkiuii Ha MOHBI, pellIEHNE SKCIIEPUMEHTANIBHBIX 3a4a4.

HemeTanibl 1 X coequHeHUs!

OOmast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CTpoeHne U QU3nYecKre CBONCTBA MPOCTHIX BELIECTB — I'aJOreHOB. XMMUYECKUE CBOMCTBA
Ha MpUMepe XJiopa (B3auMOAEHCTBHE C METAIUIAMHU, HEMETaNIaMH, Ienodamu). XaopoBoaopoa. CosiHast



KHCJIOTa, XMMHUYECKHE CBOMCTBa, MOJy4eHUE, NpuMeHeHue. [lelicTBue XJjiopa M XJOPOBOJOPOJia Ha
OpraHm3M 4enoBeka. BakHel e XJIopuasl M NX HAXOXKACHHUE B TIPUPOJIE.

Oo6mas xapakrepucTrka meMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenean okucieHns. CTpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa WM CEpHI
AmnnorpormHple  MOoAM(UKAIINKA KHCIOpoAda W cephl. XHWMHYECKHE CBOWcTBa cephl. CepoBOAOpPO,
cTpoeHue, (U3NYECKHe W XUMHUYecKrne cBOHCTBa. OKCHABI cephl KaK MPEACTABUTEIH KHCIOTHBIX
okcumoB. CepHast KHCOTa, (PU3MYECKHE W XMMHYECKHE CBOMCTBa (0OIIHME Kak IMPEACTaBUTENS Kiiacca
KHCTIOT ¥ crnernuduueckne). XUMHUECKHE peaklny, JeKallre B OCHOBE MPOMBIIUIEHHOTO crocoda
MONTydeHHs] CepHOM KHcHoThl. llpuMeHeHune cepHOil KHCIOTHL. CONM CEpPHOI KHUCIOTHI, KadeCTBEHHAs
peaxius Ha cynbdaT-noH. Haxoxaenne cepbl u e€ COeOUHEHHH B MPUPOAE. XUMHUUECKOe 3arpsa3HEHHE
OKpY’KaroIel Cpeapl COSAMHEHUSMHU Cephl (KHUCIOTHBIE OXKIH, 3arps3HEHHE BO3AyXa W BOIOEMOB),
CITOCOOBI €T0 MPEAOTBPAIICHHS.

OO6mas xapakTepucTuka MeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
CTETICHH OKWCIeHHs. A30T, pachpoCTpaHeHHe B TMpHpone, (H3WUECKHe W XWMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (pu3mdYecKne W XUMHUYECKHE CBOWCTBA, MOMy4YeHHE U
npumenenue. Comu aMMOHUS, X (DU3WYECKHE W XMMHUYECKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peaxiusi Ha WOHBI aMMOHHS. A30THas KHCJIOTa, €€ ToiydeHne, (hU3MYecKue M XUMHYECKHEe CBOICTBa
(oOmme kak MpencTaBUTENs Kiacca KHCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHSA B Ka4eCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHUYECKOe 3arps3HEeHHEe OKPYXKarolled Cpeapl
COCIMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsA3HEHWE BO3[yXa, MOYBEI W BOM0EMOB). Docdop,
ajytoTpornHeie Moaudukanuu Gocdopa, Gusudeckue U xumuueckue cpoiictsa. Okcun dochopa (V) u
dochopHas kucnora, Gpu3MUESCKHEe U XUMHUYCCKHUE CBOWCTBA, monydeHue. Mcmons3oBanue ¢ochatos B
KayecTBE MUHEPAJIBHBIX YA0OpEHUIA.

OO0mas xapakrepucTika 3eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapakTepHbIC
CTETIEHN OKHCJICHUS. YTIIEPO/, auIOTPOIHbIE MOAUDUKAIINH, PACTIPOCTPAHEHHE B IPUPOJIE, (GUIUIECKUE
U XUMHYECKHE cBoiicTBa. AncopOums. KpyroBopor yriepona B mpupojie. OKcuabl yriepoja, UX
(I)I/ISI/I‘ICCKI/IC U XUMHYCCKUC CBOﬁCTBa, HeﬁCTBHe Ha JXHUBBIC OpPraHu3Mbl, MOJIYUYCHHUEC U NPUMCHCHUC.
DKkonornveckue MpoOsieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV), runoresa rio0anbHOTO MOTEIICHUS
KJIMMaTa, ITAPHUKOBBIN dPPeKT. YToNbHas KACIOTa U e€ COJH, UX (PU3NUECKIEe H XUMHUYECKHE CBOICTBA,
nosyuyeHne M npuMeHeHune. KauecTBeHHast peakuys Ha KapOoHaT-WOHBI. Mcrnoip3oBaHne KapOOHATOB B
OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH U CETTLCKOM XO3SICTRE.

[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKHUX BEIISCTBAX KaK O COCIMHEHHUSIX yriepoaa (MeraH,
9TaH, 3TUJICH, alleTHJICH, 3TaHOJ, TIUIEPUH, YKCYCHast KicaoTa). [I[pupoHble HCTOYHUKHU YTIIEBOJOPOAOB
(yromp, mpUpOAHBIN Tra3, HEPTH), MPOAYKTHl WX IepepadoTku (OCH3WH), WX poOJib B OBITY W
ITPOMBITIJICHHOCTH. ITonsatue o GI/IOJIOFI/I‘IGCKI/I Ba)XHBIX BCHICCTBAX: JXUPpaAX, 6eJ'IKaX, yYrieBoaax — U UX
POJIH B )KM3HU UYesoBeKa. MaTepualibHOe €UHCTBO OPraHUYECKUX U HEOPTaHHYECKUX COCTUHEHUH.

KpemHuii, ero ¢usuueckue m XMMHUYECKHE CBOWCTBA, MoOJydeHUe W npuMeHeHue. CoenHeHHs
KpemHHus B mpupozge. OO6mue mupencrtaBieHusi o0 oxcuiae kpemaus (IV) m kKpemHHEBOH KHCIOTE.
CHHI/IK&TBI, HUX HCIIOJIB30BAHUC B 6I)ITy, B IIPOMBINIJICHHOCTH. Baxxnenmue CTPOUTECIIbHBIC MaTCpPUAJIbI:
KepaMuKa, CTEeKJIO, LEeMEHT, OeToH, kene300eToH. [Ipobimembl 0e€30mMacHOro  HMCHOJIb30BAHUS
CTPOUTENILHBIX MaTEPHAJIOB B IOBCETHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3yyeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIJIOTBHI, IIPOBEACHUE
Ka4eCTBEHHbIX peakIuid Ha XJIOPUA-UOHBI M HAOJIOACHHWE NPU3HAKOB WX TPOTEKAHHS, OIBITHL,
oTpakaromue (U3NYecKHue M XHUMHUYECKHE CBOICTBA TalOr€HOB M HMX COCOUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHHUE  BHACOMATEPUANIOB), O3HAKOMJIEHHE C OOpaslaMu  XJOPHUAOB  (TaJOTCHHUJIOB),
03HAaKOMJIEHHE C 00pa3laMH cepbl U €€ COeTUHEHUS MU (BO3MOXKHO HCIOJIb30BaHHE BUAEOMAaTEpUAIIOB),
HaOJroneHne mpouecca oOyriMBaHUs caxapa IMOJ JeHCTBUEM KOHLEHTPHUPOBAHHOM CEPHOW KHCIIOTHI,
M3y4YeHNE XUMHUUECKUX CBOWCTB pa30aBleHHOI CEpHON KHUCIIOTHI, MPOBEICHUE KaYeCTBEHHON PEeaKIuy Ha
cynab(ar-uoH ¥ HaONIOACHHE NpU3HAaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (U3MUECKUMH CBOHCTBAMHU



azora, ¢ocdopa U uX coemuHEeHUN (BO3MOXKHO HCIIOIH30BaHUE BHICOMATEPHUAIIOB), 00pas3IaMy a30THBIX
u (ocopHBIX yHOOpeHuH, MoixydeHne, coOMpaHue, paclo3HaBaHWE W W3YYEHHE CBOWCTB aMMHAaKa,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMii Ha WOH aMMOHHSA H (ocaT-WOH M H3YUCHHE NPU3HAKOB HX
MPOTECKaHUS, B3aUMOJICHCTBHEC KOHIICHTPUPOBAHHOW aA30THOW KHCIOTHI ¢ Meaplo  (BO3MOXKHO
WCTIOJIb30BaHME BHIEOMATEPHAJIOB), U3yUeHHE MOJeNell KPUCTAUIMYECKNX PemETOK anmMasa, rpadura,
¢ymiepeHa, 03HaKOMIIEHHE C ITPOIIECCOM aJCOPOINN PAaCTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YTIIEM H
YCTPOMCTBOM HPOTHBOTa3a, MOJMyUYeHHe, cCOONpaHne, paclo3HaBaHWEe W W3YYEeHHE CBOMCTB YTIIEKHCIIOTO
rasa, IpOBE/JICHNE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI W W3YYCHHE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C  TPOAYKIHEH  CHJIMKATHOW  TNPOMBIIUICHHOCTH,  pEIICHHe
SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BajkHeHIne HeMeTauTbl U UX COSTUHEHISD».

MeTaibl 4 MX COeIHHEHHS

OO0mas xapakTepuCTUKa XUMHYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHHH WX MOJIOKEHUS B
Ilepnognueckoil cucteMe XUMHUUYecKkux 3ymeMeHToB J[. M. MennmeneeBa u cTpoeHus atoMoB. CTpoeHHe
MeTaiyioB. MeTayutmyeckasi CBSA3p M METAITMYECKas KPUCTAIUIMYECKas PeméTKa. DIIEKTPOXUMHIYECKUH
psia HampspkeHud MetauioB. Du3WYecKHe W XUMHYECKHE CBOWCTBa MeTauioB. OOmme crmocoOs!
nmosrydeHusl MeTaiioB. [IoHATHE 0 KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3WH.
Crnagsl (CTanmb, 9yTyH, JIOPATIOMUHAN, OPOH3a) ¥ MX MPUMEHEHHE B OBITY ¥ MPOMBIIIJICHHOCTH.

[lenounble MeTaybl: monoxeHue B llepuogumyeckoil cucreme xumuueckux siemeHToB [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJIeHUE B mpupoae. Ou3nveckne u XMMUYECKHe CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne menoYHbIX MEeTalIoB
U UX COCIUHEHUM.

[IlenouyHo3emMeNbHBIE METANIBI MarHuid W KalblUMi: MoJjokeHue B Ilepuoauueckoit cucreme
xuMuueckux snemMeHToB . 1. MeHeneeBa, CTpOEHUE UX aTOMOB, HaXOKIEHUE B Npupojae. Pusnueckue
U XMMHUYECKHE CBOMCTBA MarHus W Kalnblius. BakHeimue coemuHEHUs KanbIWs (OKCHI, THAPOKCHUI,
conu). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUsI.

AmomuaMii: monoxenue B [lepuomnyeckoit cucreme xumudeckux deMeHToB [[. . Menneneena,
CTPOCHHE aToMa, HaxOXJeHWe B Tmpupoac. DUNYUECKHE M XUMHYECKHE CBOICTBA aTIOMUHUSA.
AmMdoTepHbIe CBOMCTBA OKCHJIA M THAPOKCHIA ATFOMUHUSL.

XKeneso: nomoxxkenue B llepmoamueckoit cucteme xummuueckux ayemeHtoB J[. V. Menzaeneena,
CTPOCHHE aToOMa, HaxOoXJeHHWe B mpupone. Pu3nyueckne W XUMHUYECKHE CBOWCTBa Keie3a. OKCHIIBI,
runpokcu sl u conn xenesa (II) u sxenesa (I11), ux cocras, cBoiicTBa 1 OTyUYEHHE.

Xumuueckuii IKcnepumenn .

O3HaKOMJIEHHE ¢ o0pa3liaMl METaJUIOB U CIJIaBOB, MX (U3UYECKUMH CBOMCTBAMH, U3y4YCHHE
pe3ybTaTOB KOPPO3WH METAIUIOB (BO3MOXHO KCIIOJIB30BaHUE BHIEOMATEPUANOB), OCOOECHHOCTEH
B3aMMOJICUCTBHSI OKCHA KaJbIlUsi M HATPUS C BOJOH (BO3MOXXHO HCIIONH30BAHUE BHICOMATEPUAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, IIpolLlecCca TOPEHHS JKele3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIBIIHSI, JTFOMUHUS, IUHKa, xene3a (1) u xenesza (111), meau (II), HabmomeHne u onrcaHue MPOIIECCOB
OKpallrBaHUsA IJ1aMEHHU HNOHaAMH HaTpus:, KaJiuAa u KaJbI sz (BOSMO)KHO HCITIOJIb30BAHUC
BUJICOMATEPUAIIOB), HCCIIEI0OBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCUIA aTFOMUHHS U TUAPOKCHIA ITUHKA,
pelieHre 3KCIePUMEHTANBHBIX 33/1a4 110 TeMe «BaxkHeiire MeTamibl U UX COCTUHEHUS.

XHMHA M OKpYKaloUiasi cpeaa

BemiectBa 1 MaTepuansl B MOBCEIHEBHOM JKU3HU yesioBeka. bezonacHoe UCnonp30BaHre BEUIECTB
1 XUMUYECKHX peakinuid B ObiTy. [lepBas moMoIs Ipyu XUMHUYECKHX 0XKOTaX U OTPaBICHUSIX.

XuMuYecKoe 3arpsi3HEHUE OKpYyKawilel cpensl (mpeaenbHas JOMyCTUMAas KOHIIEHTPAIHS
Beniects, Aanee — [1JIK). Poibs xumun B pelieHun SKOIOTHYECKUX MPooIieM.

Xumuueckuit IKcnepumenm:

W3y4eHHUe 00pa3ioB MaTepHaIOB (CTEKJIO, CILIABBI METAIIOB, TOJUMEPHBIC MaTEPHAIIBI).

Mescnpeomemmunie ceasu



Peanuzarus MeXIpeaMeTHBIX CBSI3eH NMPU M3YYECHHH XUMHUH B 9 Kllacce OCYIIECTBIISCTCS depes3
UCTIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK W MOHITHH, SIBISIONIAXCS CUCTEMHBIMU
JUTSL OTACTBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAy4YHBIC TOHSATHS: HAyYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs, aHAIu3,
CUHTE3, KIacCU(pUKAIWs, TMEPUOAMYHOCTh, HAOIIOJCHHE, DKCIEPHUMEHT, MOJCIMPOBAaHHE, HU3MEpECHHE,
MOJIEITb, SIBIICHUE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MATCPHAIIBI.

Odwuznka: MaTepus, aToOM, JIIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIbI, PAIHOAKTUBHOCTH,
MOJICKYJa, OSJCKTPUUYCSCKHHA 3apsj, TPOBOJHUKH, TOJIYHNPOBOAHUKU, ITUIJICKTPHKH, (OTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BEIIecTBa, Tra3, pacTBOP, PAaCTBOPUMOCTS,
KpHCTAUIMYeCKass PENIéTka, CIUIABbI, (HM3WYECKHE BEIHYWHBI, CAMHUIBI HM3MEPEHUs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buomnorns: ¢orocwHTes, apixaHwe, Owuocdepa, 3KocHCTEMA, MHUHEpAIbHBIE YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOJIECMEHTHI, MUTATEIbHBIC BEIECTBA.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaANbl, TOPHBIE TOPOIBI, MOJIE3HBIE MCKOIaeMBbIE,
TOILJIMBO, BOJTHBIC pecypchl.



MJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSI MTPOT'PAMMBI 1O XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIC Pe3yIbTATHl OCBOCHHS MTPOrPAMMbI OCHOBHOTO 00IIIero 00pa30BaHus TOCTUTAIOTCS B
X0Jic OOyYeHUs] XMMHUH B CIWHCTBE Y4eOHOW W BOCIHTATEIBHON NEATETHHOCTH B COOTBETCTBHUU C
TPAJUIIMOHHBIMH  POCCUMCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMH,
NPUHATBHIME B OOIIECTBE MPABUIIAMU M HOPMaMU TIOBEICHUS H CIIOCOOCTBYIOT MPOIeCcaM CaMOIIO3HAHNS,
CaMOPAa3BUTHSI U COIHATTM3AINN 00YYAIOIINXCA.

JIMYHOCTHBIE PE3yJabTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
TIO3UTUBHBIX [ICHHOCTHBIX OPUECHTAIIMI U PAaCIIUPEHHE OIBITA JISSITEIHPHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
yacTr: 1) mnaTpuoOTHYECKOro BOCIIUTAHMSI:

[EHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIe/INIO, TIOHMMaHHS 3HAYCHUS] XUMHUYECKON HAyKH B KH3HH COBPEMEHHOTO O0IECTBa, CIIOCOOHOCTH
BJIaJIETh JOCTOBEpHOW WH(MOpMAIMEH O TMEpeIoBhIX JOCTH)KCHHSIX ¢ OTKPBITUSIX MHPOBOH U
OTCYECTBCHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHpa U OOINECTBA;

2) rpaKIaHCKOIr0 BOCIIHUTAHUS

MPEJICTABJICHUS O COIMANBHBIX HOPMAaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUN B KOJUICKTHBE,
KOMMYHHKATUBHOH  KOMIICTCGHTHOCTH B  OOIIECTBEHHO TIOJE3HOM, y4eOHO-HCCIIE0BATENhCKOM,
TBOPYECKOW M JPYTHX BUJAAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW NEeSTEIbHOCTH
NPY  BBIMOJIHCHUN YYEOHBIX, TO3HABATEIBHBIX 33ja4, BBHINOJHCHUM XWMHUYCCKHX OKCIECPHUMEHTOB,
CO31aHUHN y‘-IC6HI)IX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHHIO W B3aMMOIIOMOIIH B ITPOLICCCC TOH
y4eOHON JesTEeNHbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEAEHHWE U TMOCTYIKHA CBOUX TOBAPHILCH C
IMMO3MIMHN HPABCTBCHHBIX M ITPABOBBIX HOPM C y‘léTOM OCO3HaHUsA HOCJICI[CTBI/II\/'I IOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSI:

MHUPOBO33PEHUYECKHE IMPEJCTABICHUSI O BEHIECTBE M XMMHYECKOW PEaKIUH, COOTBETCTBYIOLIHE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIINEC OCHOBY JJIS MTOHMMAHUA CYITHOCTHU Hay‘lHOfI
KapTUHbl MHUpa, NPCACTABICHUSA 00 OCHOBHBIX 3aKOHOMECPHOCTAX PAa3BUTHA MNPUPOABLI, B3aMMOCBA3AX
YeNoBeKa ¢ MPUPOJHON cpesio, O pOIM XUMHUH B IO3HAHUH ITUX 3aKOHOMEPHOCTEIH;

IMMO3HABATCJIbHLIC MOTHBLI, HAITPABJICHHBIC HA MMOJIYYECHUC HOBBIX 3HAHUM 110 XUMHU, HCO6XO]II/IMLIG
JUisi  OOBSICHEHUs HAOJIIOZAaeMbBIX IMPOILECCOB U  SBJCHHUM, IMO3HABATEIbHOW, WH(MOPMAIMOHHOW U
YUTATEIBCKOW KYNbTYphl, B TOM YHCI€ HAaBBIKOB CaMOCTOATEIbHON pabOThl C YYEOHBIMHU TEKCTaMH,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHIO M TO3HAHHWIO, JI0OO3HATENLHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
€caMo00pa30BaHMIO, TIPOGKTHOW U MCCIIEOBaTENLCKOW JEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH U YPOBHS 00YYEHHUS B JAIbHEHIIIEM;

4) (hopMHPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHUE HCHHOCTH XKHU3HU, OTBETCTBCHHOI'0O OTHOHUICHUA K CBOCMY 3J10POBbIO, YCTAHOBKH Ha
3JIOPOBBI 00pa3 >KU3HH, OCO3HAHWE TIOCIIEACTBUI W HEMPUSITHE BPEIHBIX NPUBBIYEK (YNOTpeOJICHHS
aJKOTOJIs, HAPKOTUKOB, KYpEHUs ), HEOOXOAMMOCTH COOTIOACHISI TIpaBUil 0€30IIaCHOCTH TP OOpaIIeHIH
C XUMHUYECKHMH BEIIECTBAMH B OBITY M PEATbHOM KHU3HU;

5) TPy10BOT0 BOCIIUTAHUA:

MHTEPEC K MIPAKTUYECKOMY M3YUEHHIO MPO(eccHii U Tpyaa pa3iInyHOro poja, yBaKeHHE K TPyLy U
pe3yibTaTaM TPYJIOBOH AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE HNPUMEHEHHs MPEAMETHBIX 3HAHWU I10
XUMHHM, OCO3HAHHBIA BBIOOD HMHIMBHIYaJbHOM TPACKTOPUM NPOMODKEHUS O0pa3oBaHUSl € YUETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XHMHH, OOLIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEM,
YCIIEHMIHOW TPO(EeCCHOHATBHOM JESITEIbHOCTH M Pa3BUTHS HEOOXOOMMBIX YMEHHH, T'OTOBHOCTB
aJ1alTHPOBAThCS B MPO(ECcCHOHATBHON CPEE;

6) 9K0JOrHYecKOro BOCIIUTAHMS:

9KOJIOTHYECKH LIeIecO00pa3Hoe OTHOUICHUE K MPUPOAE KaK UCTOYHHKY JKM3HU Ha 3eMile, OCHOBE
e CyllecTBOBaHUS, MOHMMAaHHWE LIEHHOCTH 3I0POBOTO M 0Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOE



OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY W TICHXHYECKOMY 30POBBIO, OCO3HAHHE IEHHOCTH
coOroeHrss mpaBwiI OE30MacHOTO TOBEAEHHsS MPH paboTe ¢ BEIIeCTBAMHU, a TaKKe B CHUTYAIUsX,
YIPOKAOIINX 310POBBIO U KU3HU JIFOICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IONlydaeMble TPU HM3YYCHHH XWMUH, IS pelleHds 3afad,
CBSI3aHHBIX C OKpPYXaroUleil MpUpOAHOW CpeNOM, IJsl MOBBILICHHS YPOBHSI KOJOTMYECKOH KYJIBTYpHI,
OCO3HaHUS TIOOATHHOTO XapakTepa AKOJOTHYECKHX MpoOJieM M TyTed WX pEmeHHs IMTOCPEICTBOM
METOJOB XUMHH, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATbCS MM B IMO3HABATEIbHOM,
KOMMYHUKATHUBHOU U COLIMAJIbHOM MPAKTHKE.

METAINPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerTampeaMETHBIX Pe3yJAbTAaTOB BBHIIEISIIOT 3HAaUYMMBIE IS (DOPMHPOBaHUS
MHUPOBO33pEHHsI OOIIeHAyYHbIE TTOHATHS (3aKOH, TeOpHsl, IPUHIHI, THUIOTe3a, (akT, CHCTeMa, IMPOIIECC,
SKCMIEPUMEHT W JpPYyToe.), KOTOpPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX MPEAMETOB (hOPMHUPOBATH MPEACTABIEHHE O IEJIOCTHON HAyYHOU
KapTUHE MUpa, W YHHUBEpCalIbHbIE Yy4eOHBbIE MAEHCTBUS (ITO3HABATEeNbHBIC, KOMMYHHUKATHBHBIE,
PETYIATUBHBEIE), KOTOpble OO0ecreuynuBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU NesTeNFHOCTH.

Ilo3HaBaTe/ibHbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jloruveckue aeiicTBus:

YMEHUSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBILIJIEHUSI IPU OCBOCHUU 3HAHWUNA: pPaCKpPBIBATh
CMBICTT XUMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAHABIWBATH B3aHMMOCBS3b C
ApyrumMu HOHSITI/IﬂMI/I), HUCIIOJIB30BaTh IIOHATUA I O6’bﬂCHCHI/Iﬂ OTACJIbHBIX q)aKTOB u HBHCHHﬁ,
BBIOMPATh OCHOBaHMS W KPUTCPHUH Ul KIACCU(PHUKAINU XUMHUYECKHX BEIECTB U XUMHUYECKUX PEaKIIH,
YCTaHaBJIMBATb IMPUYUHHO-CIICACTBCHHBIC CBA3HM MCKAY 06’beKTaMI/I HU3y4YCHHA, CTPOUTH JIOTHYCCKHC
pacCyKacHusd (I/IH)Z[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BbIBOAbI U 3aKJIIOYUYCHU A,

yMEHHE TPUMEHATh B IMpoOlLEecce IO3HAHUSA TMOHATHA (TIpeIMETHbIE W METalpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBbIE) MOJIENH, UCTIOIb3yEeMbIE B XUMHUH, MPEOOPa30BhIBATH IIUPOKO MPUMEHIEMBIE
B XMMHUHU MOJICJIbHBIC MPEICTABICHUS — XMMHUYSCKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4ecKast GopMmyiia u
YpaBHEHHE XUMHYECKOW pPEaKIMu — MpH pPEIIeHWH y4eOHO-TIO3HABaTEIBHBIX 3a/ad, C YIETOM OSTHUX
MOJCJIBbHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIATE MW XapaKTEpU30BaTh CYHICCTBCHHBLIC IMPU3HAKH HW3YYaCMBbBIX
OOBEKTOB — XHMHYECKHUX BCHICCTB U XHMHUYCCKUX peaKum‘/'I, BBISABIIATH OGHII/IG 3aKOHOMEPHOCTH,
MMPUYMHHO-CJIICACTBCHHBIC CBA3U W ITPOTUBOPCYUA B U3YUACMBIX ITPOLCCCAX U ABJICHUAX.

Ba3oBble ucciienoBaTebLCKue AeiiCTBUS:

YMCHHE HCIIOJb30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA, a TAKKE B
Ka4yeCTBE€ OCHOBBI JIsd (I)OpMI/IpOBaHI/IH TUIOTE3bI II0 TPOBEPKE IIPABUIBHOCTHU BbICKA3bIBACMbBIX
CYXKJIEHUH;

MpuoOpeTeHne ONbITa 10 IUIAHMPOBAHUIO, OPTaHM3allMd W  TPOBEJEHUIO0 YUYEHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaONIolaTh 3a XOJOM IIpOIlecca, CaMOCTOSITENBHO IPOTHO3MPOBATH €ro
pe3ynabTaT, (GopMynHpoBaTh OO0OOLICHHS M BBIBOABI 110 pe3yjbTaTaM IPOBEAEHHOIO OIbITa,
MCCIICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Padora ¢ nndopmanueii:

YMEHHE BBIOMpATh, aHATH3UPOBATh M HHTEPIPETUPOBATh HH(DOPMAIIUIO Pa3IMYHBIX BUJIOB U (hOpM
MIPEJICTABJICHUS, TTOJIy9aeMYyI0 M3 Pa3HBIX MCTOYHHWKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
COJIepKaHusl, CIIpaBOYHbIC TTOCOOUs, pecypchl MIHTepHETa), KPUTHYECKU OIICHUBATh MIPOTHBOPEUYMBYIO U
HEJI0CTOBEPHYIO WH(OPMAIHIO;

YMEHHE TPHUMEHATh pa3iMYHbIe METOABI M 3allpoChl NpPU TOUCKE M OTOOpe HWHMOpMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBHINOJHEHHS Y4YeOHBIX W TIO3HABATENBHBIX 33734
omnpeAen€HHOr0 THIA, MPUOOPETEHHWE OomnbiTa B 00JacTH WCMONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN, OBJQJCHHUE KYyJIbTypOH aKTUBHOTO HCIOJb30BAHUS Pa3IUUHbBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIBHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TpEICTaBICHUS WH(POPMAIUH U



WUTIOCTPUPOBATh pEIIaeMble 3a/adil HECIOKHBIMH CXE€MaMH, JuarpaMMmaMmy, IpYruMH (opMamMu
rpaduKH 1 UX KOMOWHAIIHSIMY,

YMEHHE WCIONh30BaTh W AaHAIM3WPOBAaTh B Tporecce Yy4eOHOH W  HCCIIeIOBaTEIhCKON
JIESTEIbHOCTH MH(POPMAIMIO O BIMSHUN TPOMBIIIICHHOCTH, CEIFCKOTO XO3SICTBA W TpPaHCIOPTa Ha
COCTOSIHHE OKPY>Karollel MPUPOAHON CpeIbl.

KoMMyHuKaTHUBHbIE YHUBeEPCAJIbHbIE yueOHbIe JeCTBUS:

YMEHHS 33/1aBaTh BONPOCH (B XOJe Auaiora u (W) JUCKYCCHH) MO CYMIECTBY OOCyKaaemMon
TeMBI, ((OPMYITUPOBATH CBOM MPEJIOKEHUSI OTHOCUTENIEHO BBITIONHEHMS ITPEI0KESHHOM 3a/1a4M;

YMEHUSI MOPEICTABIATh IONYYEHHBIE PE3YyJIbTaThl NO3HABATEIBHOW JAESITEIIBHOCTH B YCTHBIX M
MUCBMEHHBIX TEKCTaX; JAEJaTh IMPE3CHTALUI0 PEe3yJIbTaTOB BBINOIHEHUS XHUMHUYECKOTO 3KCIEPHMEHTA
(;mtaGopaTopHOTO OMBITa, JAOOPATOPHON pPabOTHI TIO HWCCIEMOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

YMEHHS Y4YeOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW MO3HABATEIHHOW U
WCCIIEIOBATEIhCKON JESTETbHOCTH TPH PEUNICHHH BO3HUKAMOIIUX IMPOOIEM Ha OCHOBE y4€ra OOIIHX
WHTEPECOB M COTJIACOBaHMS TO3WLUH (0OCYXKAeHWs, OOMEH MHEHUSMH, «MO3TOBBIE INTYPMBD»,
KOOpJMHALKAS COBMECTHBIX IEHCTBUM, ONpPENEICHUE KPUTEPUEB MO OLEHKE KAayecTBa BBIMOJIHEHHOU
paboTsI U IpyTHe).

PerynasiTuBHbIe yHHBepcAIbHbIE Y4eOHbIE AeiCTBHUS:

YMEHUE CaMOCTOSITEIbBHO ONpPENEATh LEIu JeATENbHOCTH, IUIAHUPOBATh, OCYILIECTBIATh,
KOHTPOJINPOBAaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTETHLHOCTh, BHIOMpaTh Hamboee
3¢ eKkTUBHBIE CITOCOOBI PEIICHUs YYSOHBIX M MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEIBLHO COCTABIISITh WIIH
KOPPEKTUPOBATH MPEUIOKEHHBIA AJITOPUTM JEHCTBUI IIPU BBIIOJHEHUU 3aJaHUN C YYETOM IOIYUYEHUS
HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaX — BENIECTBAX M PEakKUusX, OICHUBATH COOTBETCTBUE
MOJy4YEHHOT'O pe3ysibTaTa 3asBJICHHON IleNd, yMEHHE HCIOIb30BaTh M aHAJIM3WPOBATh KOHTEKCTHI,
npeJiaraeMble B YCIOBUH 33JaHUH.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeIMETHBIX PE3yJILTATOB IO OCBOSHUIO 0053aTEILHOTO COJICPKAHUS, YCTAHOBJICHHOTO
JIAaHHOU (peiepalibHOM paboueii MPorpaMMoil, BbIIEISIFOT: OCBOCHHBIC 00YJYaIONIMMHUCS Hay4YHbIC 3HAHMS,
YMEHHS U CIIOCOOBI ACUCTBUH, crienn(UIecKe sl MPeAMETHOM 001acT «XUMHs», BUJIBI JICATSIIbHOCTH
MO TOJYYEeHUIO HOBOT'O 3HAHHSA, €r0 WHTEPIpETALUH, IpeoOpa3oBaHUI0O W MPUMEHEHHIO B PAa3UYHBIX
y4eOHBIX U HOBBIX CUTYaIUAX.

K xoHiy o0y4enusi B 8 kjacce npegMeTHbIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH y 00YUAFOIIUXCSl YMEHUH:

®  pacKphIBaTh CMBICI OCHOBHBIX XMUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUUYECKHUM 3JIEMEHT,

MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (OTHOPOHAS U HEOJHOPOIHAS), BAJICHTHOCTD,
OTHOCHUTENIbHAsI aTOMHas M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIECTBAa, MOJb, MOJIApHAas
Macca, MaccoBasi JIONII XMMHUYECKOTO 3JIeMEHTa B COCJAMHEHHH, MOJISAPHBIA O00BEM, OKCHIL,
KHCJIOTa, OCHOBAaHHE, CONb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCICHHS, XWMHYECKas
peaxiusi, KiIacCH(QHUKAIM PEeakIil: peakuu COCAMHEHHUS, PEaKlu pa3joKeHHs, PEeaKInu
3aMelIeHUs, peakluh OOMeHa, B3K30- U DSHAOTCPMHUYECKHE PEaKIUH, TeIIoBOH 3QeKT
peaxkium, Aapo aToMma, JJIEKTPOHHBIM CIOW aToMa, aToMHas opOuTallb, paguyc aToMma,
XUMHYECKas CBS3b, MOJSIPHAS U HETOJSPHAS KOBAJEHTHASA CBSA3b, MOHHAS CBS3b, NOH, KaTHOH,
aHUOH, PacTBOpP, MaccoBas JIOJIS BelIecTBa (MPOLIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;

®  WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX IMOHSATUH U MPUMEHSTH 3TH MOHATHUS

MIPH OTIMCAaHWH BEIIECTB M UX MPEBPAIICHHI;
® HCIOJb30BaTh XMMHUYECKYI0 CHMBOJHKY JAJISl COCTaBIEeHHUS (POpMyJ BELIECTB M ypaBHEHUIA
XUMUYECKUX PEaKIuil;

®  OMpenAeNsaTh BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHUSAX, CTENIEHh OKHCICHUS

9JIEMEHTOB B OMHAPHBIX COEAMHEHHSX, MPUHAMJICKHOCTh BEIIECTB K ONpPEACIEHHOMY Kiaccy



coemMHCHUH 10 (dopMmynaM, BHA XHMHYECKOH CBs3M (KOBAJICHTHAS W WOHHAs) B
HEOPraHWYECKNX COCTMHEHUSX;

packpbiBaTh cmbici [lepuonnueckoro 3akona [I. WM. MenneneeBa: €MOHCTPUPOBATH
MMOHMMaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX TOJIOXKEHUS
B Ilepuoanueckoil crucreme, 3aKOHOB COXpPaHEHHMs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo;

OTHCHIBAaTh M XapaKTepH30BaTh TaOmmuHyto ¢opmy llepmomudeckoil CHCTEMBI XUMHYECKHUX
9JIEMEHTOB: Pa3iHyaTh MOHATHUS «TJIaBHas MoArpymma (A-rpymnmna)» u «Ho0o4Has MOArpyIa
(b-rpynma)», mManple u OONbLIME MEPUOABI, COOTHOCHTH 00O3HAYEHUS, KOTOPhIE MMEIOTCSA B
tabmuue «llepuoanyeckas cuctema xumudyeckux osnementoB JI. WM. Menneneesay ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsin
a1pa, oolIee YHCIIO IEKTPOHOB U PaCIpeeSiCHNE UX M0 AIEKTPOHHBIM CIIOSIM);
KIJIACCH(HUIMPOBATH XHMHYECKUE 3JIEMEHTHI, HEOPTaHUIECKIE BENIECTBA, XUMUYIECKUE PEaKITUN
(TI0 UMCITy M COCTaBy yYacCTBYIOIUX B PEAKIIMH BEIIECTB, MO TeTTOBOMY 3D (]exTy);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB PAa3IUYHBIX KIIACCOB,
MONTBEPXKIasl ONHMCAaHWE TPUMEPaMH MOJNEKYJSIPHBIX  YPaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEaKLuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KadyeCTBEHHOIO COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHUECKUX MPEBPALICHUN B PA3IIMIHBIX YCIOBHIX;

BBIUHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTO dJIEMEHTa MO0 (HOpMylie COeIUHEHUs, MAaCCOBYIO JOJIO BEILECTBA B PAacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIY;

MPUMEHSATh, OCHOBHBIE OIEpPAlMd MBICIHUTENBHON JESITENTPHOCTH — aHalIW3 ¥ CHHTE3,
CpaBHCHHE, O00O00IIECHHE, CHUCTEMAaTHU3alMI0, KIaCCH(DHUKAIMIO, BBISBICHUE NPUYHMHHO-
-CJIE/ICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUsS] CBOWCTB BEIIECTB WU XHUMHWYECKUX PpEaKIuH,
€CTeCTBEHHO-HAY4YHbIe METOJbl IIO3HAHUS — HAONIIOJICHNE, HM3MEpPEeHHE, MOJETHpPOBaHUE,
SKCIIEPUMEHT (peasbHbIM U MBICIICHHBIH );

CJIeTOBATh MIPABUIIaM TIOJIH30BAHHS XUMHUECKOH ITOCY 101 1 JTa0opaTOPHBIM 000PYIOBaHUEM, &
TaK)Ke TMpaBWJIaM OOpalleHus C BEHIECTBAMH B COOTBETCTBHH C HHCTPYKIUSIMH 10
BEITIOJTHEHUIO  JTA0OpAaTOPHBIX XUMHYECKHX ONBITOB IO TIOJYYEHUIO UM  COOMpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOIOpONAa ®  KHCIOPOJAa), IPHUTOTOBICHUIO PACTBOPOB C
onpeAenEéHHON MacCOBOHM JoJeld pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh M IPOBOJIUTH
XUMHUYECKHUE 3KCIIEPUMEHTHI N0 Paclo3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C IOMOIUIBIO
WHINKATOPOB (Jakmyc, (peHondranent, METUIOPaHX U JPYTHUE).

K koHIy o0yuenust B 9 KJacce mpeaIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh

c(OpMHUPOBAHHOCTH y 00YYAFOIIUXCSl YMEHUH:

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHHWOH, [POCTOE€  BEIIECTBO, CIJI0)KHOE  BELIECTBO, BAaJEHTHOCTb,
3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHMS, XHMHMYECKas peakuus, XUMUYECKass CBA3b,
TETUI0BOM 3(h(PpeKT peakiuu, MOJIb, MOJIIPHBIN 00BEM, PACTBOP, DIIEKTPOIHUTEI, HEAJICKTPOIIUTHI,
ANIEKTPOJIUTHYECKAST JUCCOIMANNS, PEAKIMH WOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMble ¥ HEOOpaTUMBIE PEAKIMH, OKUCIUTEIHHO-BOCCTAHOBHUTEIHHBIE
peaKlrH, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKHCICHHE W BOCCTAHOBIICHHUE, aJUIOTPOIINS,
aM(pOTepHOCTh, XMMUYECKasl CBA3b (KOBaJCHTHAS, MOHHAS, METAILTMYECKast), KpUCTATUINIECKas
pemeérka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XWMHMUYECKON pEakiuu, MpeaesibHO
nonyctuMast koHuenTpanus [1JIK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUH U NMPUMEHSATH 3TH MOHSATHUS
IIPH OINKCAaHUU BELIECTB U UX MPEBPAILICHUN;

HCIOJIb30BaTh XUMHUECKYI0 CHMBOJIMKY I COCTaBiCHHS (DOPMYJI BEIIECTB M YpaBHCHHH
XUMUYECKUX PEaKIuii;



OTIpENIeNIATh BAICHTHOCTh U CTENEHb OKHUCICHHS XHUMUYECKUX DJIEMEHTOB B COCIWHECHHUSIX
Pa3IMYHOr0 COCTaBa, MPUHAIEKHOCTh BEIICCTB K OMNpEACIEHHOMY KIacCy COCIUHEHUH 1o
dopMmynam, BUA XUMHUYECKOH CBsI3M (KOBaJCHTHAas, WOHHAs, MeTaJuln4yeckas) B
HEOpPraHMYEeCKUX COCAMHEHHAX, 3apA] HOHA MO XMMHUYECKOW (opMmylie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAax HEOPraHMYECKHX COCAMHEHHH, THUN KPUCTAIMUECKOH peIETKH
KOHKPETHOTO BEIIECTBa,;

packpbiBaTh cMbich Ilepuoaudeckoro 3akona J[. M. MenueneeBa U JAeMOHCTPUPOBATH €ro
MOHUMAaHHWE: OMHCBHIBaTh U XapakTepu3oBaTh TabamuHylo Qopmy [lepmoamueckoil cucteMsbl
XUMUAYECKHX 3JIEMEHTOB: pa3indaTh MOHATHS «TJaBHAs moArpymnmna (A-rpymmna)» u «mobouHas
noarpynna (b-rpynma)», mansie u OonplIMe MEPUOIBI, COOTHOCUTH 0003HAUEHHS, KOTOpBIC
UMEIOTCSL B MEPUOJUYECKON TaONHIe, ¢ YUCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi sipa, o0IIee YUCIO AIEKTPOHOB U paclpeiesieHHe uX
MO 3JCKTPOHHBIM CIJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWCTB
JJIEMCHTOB U HUX COGI[I/IHGHI/Iﬁ B Mpeaciiax MajiblX MNECPHUOAOB U IIaBHBIX IMOATIPYIIIl C y‘IéTOM
CTPOCHUA NX aTOMOB;

KIIACCU(UIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUIECKIE BENIECTBA, XUMUIECKHE PEAKITUN
(mo 4Wcnmy M COCTaBy Y4YacTBYIOUIMX B PEaKUUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO
W3MEHEHHUIO CTEIEHEW OKUCICHUS XUMHYECKHUX SHGMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IME W cHenu(pHIecKue XUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, MOATBEpXkAas OMHCAHHWE IIPAMEpPaMH MOJEKYISPHBIX H HOHHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKITHII;

COCTaBIISITh YPaBHEHUS SJIEKTPOIUTUUECKON JUCCOLMAIIMN KUCIOT, IIeJI04Yel U COoJel, TOHbIe
U COKpam€¢HHBIE ypaBHEHUS pEakuii HOHHOTO OOMEHa, YpaBHEHHS  peakiui,
MONTBEPKIAIOIINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXKIY BEIIECTBAMU PAa3THIHBIX
KJIACCOB;

PpacKpbIBaTh CYIIHOCTH OKHUCIHNTECIIBHO-BOCCTAHOBHUTECIIBbHbBIX peaKHI/Iﬁ MMoCpeaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO 0ajlaHca 3TUX PeaKIHii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
IIPOTEKaHUS XMMUYECKUX ITPEBPALLECHNUN B Pa3JIMYHBIX YCIOBHSIX;

BBIYHCIISITh OTHOCHTEIBHYIO MOJIEKYJSIPHYF0 W MOJISIPHYFO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO dIIeMeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOW PEaKIIHH;

cOOJIFOIaTh MpaBUIIa MTOJIB30BAHUST XMMHUYECKOHW TIOCYION M JTa0OpaTOPHBIM 000pYIOBaHUEM, &
TakKe MpaBuiia 00palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKITUSMH TI0 BBITOIHEHUIO
mab0paTOPHBIX XMUMUYECKHX OIBITOB IO TOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa u yTIIeKUCIIoro rasa);

IMPOBOJUTL pE€aKuK, MNOATBCPKIAAIOIINE Ka4eCTBEHHBIII COCTaB pas3iIM4YHbIX BCIICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpOMHUA-, HOAUA-, KapOoHatT-, dochaT-, cUIMKAT-,
cynabdar-, THUAPOKCHI-UOHBI, KATHOHbBI aMMOHHMS M HOHBl HM3YYEHHBIX METaJlIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHNYECKUX BEILECTB;

IIPUMCHATb OCHOBHBLIC OII€pallun MBICITUTEIbHOUN JCATCIbHOCTH — AaHaJIu3 W CHHTE3,
CpaBHEHHUE, 0000IIEHHE, CUCTEMATH3AIINIO, BBISIBICHHE PUYUHHO-CIICICTBEHHBIX CBSI3CH — JIJIst
HN3Yy4YCHUA CBOWICTB BCHICCTB U XUMHNYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAY4YHbIC METO/IbI ITIO3HAHWA
— HaOJII0JIeHNE, U3MEPEHHUE, MOJICTTHPOBaHUE, IKCIIEPUMEHT (peasTbHBIN M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kouau4yecTBo yacos
Ne HanMeHoBaHue pa3jaeioB U TeM JuiekTpoHHBbIE (1 (pOBLIE)
KonTposabHbie IIpakTu4eckue
n/n MporpamMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTbI padoTsI
Paznen 1. [lepBoHayajibHble XUMHYECKHE OHSITHS
X — Ba)kHas obac
1.1 ecliff:Bom]:H)iz :II I :KTI:zeCKOIZ 5 0 2 bubmiorexa LIOK
' P https://m.edsoo.ru/7f41837c
JIESTEIIbHOCTH YeTI0BEeKa
Bu6nmoreka IJOK
1.2 Bemectpa €CKHUEe peak 15 1 0
HHCCTEA I XHMITICCRHC pealiiit https://m.edsoo.ru/7f41837c

Hroro no pazaeny 20

Pa3nen 2. Baxkneiimue npeacTaBuTe Il HEOPTaHNYECKUX BellleCTB

51 Boznyx. Kucnopon. [lonsarue 06 6 0 0 Bubnunoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837c
99 Bonopoxa. Ilouarue o kucnorax u 8 0 1 Bu6nuoreka IJOK
COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. Pactopsl. [Tonsitie 00 5 1 1 Bubmmorexa [JOK
OCHOBAHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmoreka IIOK
HEOPTaHWYECKUX COSIMHEHUHN https://m.edsoo0.ru/7f41837¢
Hroro no pasaeny 30

Pasnen 3. llepuoauueckuii 3axon u Ilepuoanyeckasi cucreMa xuMudeckux 31emeHToB 1. U. MenaeneeBa. CTpoeHue aToMoB. XUMUYECKAsl CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIIUN

Ilepuoauueckuii 3aK0H U
p Bu6nmoreka IJOK

3.1 Tepuomrieckas cucrema ! 0 0 https://m.edsoo.ru/7f41837c

XUMHYECKUX deMeHToB []. 1.



https://m.edsoo.ru/7f41837c
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Mennene-eBa. CTpoeHue atoma
XHUMHUYECKasl CBA3b.

3.2 OKHUCITUTETLHO- 8
BOCCTAaHOBUTEJIBHBIE PEAKIIMU

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837c

Hroro no paszen 15 bubmoteka [IOK
- https://m.edso0.ru/7f41837c
b K
PesepBHOE BpeMs 3 ubamorexa L1O

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

OBILIEE KOJIMYECTBO YACOB I10

[NTPOI'PAMME 08



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

9 KJIACC

KounuecTBO 4acon
Ne HaumeHoBaHMe pa3aesioB U TeM DyiekTpOoHHBIE (M (POBDBIE)
KonTpoabHbie [pakTHyeckue
n/n MPOrpaMMsl Bcero o0pa3oBaTeJIbHbIE PeCypPChI
padoThI padoThI
Pa3jen 1. BemecTBO M XUuMHYecKMe Peakunu
II
| e | 1 o Dok
' HAHIH OCHOBHBIX pasiieros Kyp https://m.edso0.ru/7f41a636
8 kiacca
12 OCHOBHBIEC 3aKOHOMEPHOCTH 4 0 0 bubanoreka [IOK
' XUMHYECKHX PEaKIIUii https://m.eds00.ru/7f41a636
1.3 9;1::? ;ZH;:q;;;iqecme 8 1 1 Bubmorexa LIOK
' A HHAIEL https://m.eds00.ru/7f41a636
peakiuy B pacTBOpax
HWroro mo paznemy 17
Paznen 2. HemeTanibl M MX coeIMHEHU S
. XUMHNY nux MCHTOB -
" https://m.edso00.ru/7f41a636
rpynmnel. ["anoreHsr
22 | smconit snaoaon VIA- 6 0 0 bitGmorera LIOK
' . https://m.eds00.ru/7f41a636
rpynmsl. Cepa u €€ coequHeHNS
OOmias xapaKTepHCTHKA
53 XHMHYECKHX AJIEeMEHTOB VA- 7 0 1 butmmoreka [IOK
' rpymisl. A30T, Gochop u ux https://m.edsoo.ru/7f41a636
COCTUHECHHUS
OO01mmas xapakTeprucTHKa
XUMHYECKHUX AieMeHTOB [V A- butmmoreka [IOK
2.4 . 8 1 2
rpynnsl. YTIepo U KPEMHHUH U UX https://m.edso00.ru/7f41a636
COCTUHCHHUS



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Paszgen 3. MeTaliibl M MX COeTUHEHUS

25

3.1 OO61re cBOKWCTBAa METAJIOB 4 bubmorexa LIOK
' H https://m.edsoo.ru/7f41a636
3.9 Baxxuelire MeTaIlIbl U UX 16 bubmmoreka [JOK
' COEMHEHMNSI https://m.edso0.ru/7f41a636
HWroro mo paznemy 20
Pasnen 4. Xumus u okpyxamomasi cpeaa
a1 BemecTBa 1 MaTepuanbl B )KU3HA 3 bubmmoreka [HOK
' YesoBeKa https://m.edso0o.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE BpeMs 3 bubmiorexa LIOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acon
Ne DJIeKTPOHHbIe U (POBbIE
Tema ypoka Kontp IpakTuu
n/n Bcero ILan o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI ®akr
1 IIpenmet xumuw. Pob XUMUY B KU3HA 1 0 0 bubmmoreka [JOK
yenoBeKa. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 IlonsaTHe 0 MeTOAX MTO3HAHUS B XUMUH 1 0 0 https://m.edsoo.ru/ff0d227e
; Hp:gznze(c)xaﬂ pa60Taé No logﬂfalznna }Z&GOTH . . . BuGmmorexa LIOK
B JT&DOPATOPHIL 1 NPHEMEL 0DpaIlicHHA https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)
4 YucTsle BemecTBa U cMecH. CIocoObl 1 0 0 bubmunorexa LIOK
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 | et on mpamepe oo monapermoh Lo ] Bammorexa I1OK
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka [IOK
A 1
6 TOMBL 5 MOTEIY IR 0 0 https://m.edsoo.ru/ff0d2aéc
7 XHUMHYECKHe FIeMEHThI. 3HaKH (CIMBOJIBI) 1 0 0 bubmmnoreka [HOK
XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOKHBIE B TBa 1 0 0 Bubmmorexa LIOK
POCTHIE H EHO © petee https://m.edsoo.ru/ff0d2a6c
butmmoreka [IOK
9 A - 1 0 0
TOMHOMOICKYIHAPHO® yHeHue https://m.edsoo.ru/ff0d2d50
NMHUYCCKas MYyJia. HTHOCTHb aTOMOB
PMY https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX IJIEMECHTOB
11 OTHocuTeNbHas aTOMHas Macca. 1 0 0 butmmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

OtHocUTEeNIbHAs MOJICKYJIApHad Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1oJ1s1 XUMUYECKOT'O 3JIEMEHTA B bubnunoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bemectsa. Monb. MomnsipHas Bu6mmoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nYecKre U XUMHUYECKHE SBICHUS. bubmmoreka [JOK
XuMuvecKast peaxius https://m.edsoo.ru/ff0d37fa
15 [IpusHaku 1 ycIoBUs POTEKAHUS Bu6mmoreka [IOK
XUMHUYCCKHUX PEaKIuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXPaHEHUS MacChl BEMIECTB. bubmmoreka [HOK
XUMUYECKHE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koinudecTBa, MacChl BEIIECTBA 10 bubnmnoreka IJOK
YpPaBHEHHSAM XMMHUUYCCKHUX PEaKIUil https://m.edso0.ru/ff0d5708
Kiaccudukanuss XuMUYECKUX peaKIui
18 (COG,I[HHq;HI/IHHpaSHOKGHHSI 3a1\}:1)emelimﬂ bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4YE€HBIA-PHIIUKIIONEIUCT. Bubnmnoreka [JOK
O06001TIeHNE U CHCTEMATH3AIMS 3HAHWH https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel no Teme «BeniecTa bubanoreka [IOK
U XUMHUYCCKHE PEAKITUI) https://m.edsoo.ru/ff0d4290
Bosznyx — cmech razoB. CocTaB Bo3ayxa.
21 KI/IC?I}CI)IZ)OI[ — DJIEMEHT U MPOCTOE BCII[L}IIeCTBO. bubmioreia LIOK
https://m.edsoo.ru/ff0d448e
O30H
Ddu3zndecKue 1 XUMHUIECKUE CBOMCTBA
22 KHCIOpoJia (peakuy OKUCIICHUS, TOPEHUE). bubamoreta LIOK
’ https://m.edsoo.ru/ff0d4614
ITonstre 06 oxcumax
CriocoObI MOJTyYeHHsI KHCIOopo/ia B
23 naboparopuu ZlqnpOMLImnerH(jICTI/I. bubmoretca LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
24 TermnoBoii 3QPEeKT XUMUIECKOW PEeaKIUH, bu6mmotexa [IOK



https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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IMMOHATHUC O TCPMOXUMHNUYCCKOM YpaBHCHUH,
9K30- U SHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

Tomnuso (HedTh, yrois 1 MeTaH).

bubmmoreka [IOK

25 3arpsi3HeHe BO3IyXa, CIIOCOOBI eTo https://m.edsoo.ru/ff0ddcda
NpeoTBpaIICHUS
[Ipaktryeckas padota Ne 3 o Teme
26 «l?lonyqenne u Ic)061/1paHI/Ie KHCI0poaa bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3yUYCHHE €r0 CBOWCTBY
97 Bonopona — aneMeHT u mpocToe BemecTBo. bubmmoreka [HOK
Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 duzndeckre 1 XUMHUIECKHUE CBOMCTBA bubnunoreka LIOK
BoJ0poa. [IpuMeHeHne Boa0po1a https://m.edsoo.ru/ff0d4ddo
29 IlonsTre 0 KUCIOTaX U COMSIX bubmoreta LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0nI ToTy4YeHHs BOAOPO/a B Bbubaunoreka [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[Mpaktudeckas padbora Ne 4 o Teme
31 «l?lonyquI/Ie u I(:))OGI/IpaHI/Ie BOJIOpOA Bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3y4YEHHE €T0 CBOWCTBY
N N bubnuotexa [JOK
32 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOragpo https://m.edsoo.ru/ff0d542e
Berunciienust 00bEMa, KOJIMYeCTBa BEIECTBA
33 rasa 1o €ro U3B€CTHOMY KOJIMYECTBY :;I_LICCTBa bubamoretca LIOK
. https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Borurciienust 00bEMOB ra3oB 10 ypaBHEHHIO
34 peaKIuy Ha OCHOBE 3aKOHA 06Bé1}\]41i{BIX bubmorera HOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 duznyeckre 1 XUMUIECKHIE CBOMCTBA BOJbI bubamoreta LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsTHE 00 HHAMKATOPAX Bub6imoreka [IOK
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Bona kak pactBoputens. HacwimeHHbIe 1

https://m.edsoo.ru/ff0d59e2

37 HEHACHIIICHHBIC PacTBOPBI. MaccoBast 10 bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOpE
IIpakTraeckas padora Ne 5 o teme
38 «ﬁpl/IFOTOBHeHEG PacTBOPOB C OTNpeICAEHHON bubmiorexa LIOK
. . , https://m.edsoo.ru/ff0d5eba
MacCOBOM TOJICH paCTBOPEHHOTO BEIIECTBAY
39 KonTponbras padora Ne2 mo teme «Kucmopo. bubmmoreka [HOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, Kiiaccu(hUKaIus, bubnunoreka IJOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHne u XUMHUYECKHE CBONCTRA
41 KI/ICJ'I}Z)THBIX OCHOBHBIX B aM()OTEPHBIX bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHUS: COCTaB, KilacCU(UKAIINS, Bbubaunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITomyueHne v XUMHUYECKHE CBONCTBA bubanoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kimaccuduramnms, Bubnmnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Torydenue u XMMHYECKHE CBOWCTBA KUCIOT bubamorexa LIOK
https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [IOK
46 .
MOJTyYEHUS], XAMHUECKHE CBOCTBA https://m.edso0.ru/00ad9474
[Ipaktnyeckas padota Ne 6. Pemenue
47 SKCTIEPUMEHTAILHBIX 33]1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'enernyeckas cBsI3b MEXIY KIacCaMH Bbub6immoreka [IOK

HEOPraHUYECKUX COEJTMHEHUN

https://m.edsoo.ru/00ad9a50
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bubmmoreka [IOK

49 O0600mmIeHne 1 CHCTeMaTH3aITUs 3HAHUH https://m.eds00.ru/00ad9ch?
50 Kontponbnas padota Ne3 mo teme "OcHOBHBIE Bu6mmoreka LIOK
KJIACCHI HEOPraHMYECKUX COEIMHEHMIA" https://m.edsoo.ru/00ad9ela
IlepBbie TOMBITKA KiTacCH(DHUKAITAN
51 xmﬁuqecxnx 3JIEMEHTOB. ?}OH}II;I/IG 0 rpymnmnax bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX AJIEMEHTOB
Tlepuonuueckuii 3akoH u [lepuoanyeckas
52 CI/ICpTeMI;. XAMHYECKHUX :meMeIlzToj . . bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, rpyMITbL, TOATPYIIIIHI brbmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIIEp. bubmmoreka [HOK
H3oTonbt https://m.edsoo.ru/00ada342
CtpoeHHe 3JIeKTPOHHBIX 000JI0UEK aTOMOB
55 anef)MeHTOB HepﬂiﬂnquKof/i cuctemsr []. 1. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapaKkTepruCcTHKa XUMHYIECKOTO 3JIEMEHTA T10
56 el“OpHOJIOI:KeHI/I}O B [lepuoanyeckoii cucreme bubamorexa LIOK
https://m.edsoo.ru/00ada824
J. U. MenneneeBa
3nauenwne [leproanyueckoro 3aKoHa st
57 pa3BUTHS Hayrl)cn I/II[ mpakTuku. /1. U. ’ bubmmorexa LIOK
L https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbIH, MeAaror U rpaxaaHuH
58 DIIeKTPOOTPHUIIATEIIBHOCTH ATOMOB bubmuoreka [IOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
butmmoreka [IOK
59 Honast Xumitecias coish https://m.edsoo.ru/00adac34
60 KoBaneHtHas nonsipHast XUMHUYECKas CBSI3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HenomispHas XUMU4ecKast CBA3b Bub6imoreka [IOK
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bubmmoreka [IOK
62 Creneitb OkuCICHIS 1 https://m.edsoo.ru/00adae28
63 OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBUTEIIH 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
65 Kontponbshas padora Ne4 o Teme «CtpoeHune 1 Bu6mmoreka [IOK
aToMa. XUMHUYECKas CBA3b https://m.edsoo.ru/00adb486
66 PeseprHbIit ypok. O6o0meHwne n 1 bubmmoreka [HOK
CHCTeMaTH3aIlHsl 3HAHUIT https://m.edsoo.ru/00adb33c
67 PeseprHbIit ypok. O6o0meHne n 1 bubmmoreka [HOK
CHCTEMAaTU3alMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 Pesepeuslii ypok. O6o0mIeHue n 1 Bu6mmoreka [IOK
CHCTEMAaTH3aIINs 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB T10 ITTPOT'PAMME 68
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9 KJIACC

KoauuecTBO yacoB

DyeKTpOoHHBbIe HUPPOBBIE

Ne ara
Tema ypoka KouTpoabnbie  IlpakTuuyeckue A o0pasoBaTe/bHbIe
n/n Bcero U3ydeHus
padoThI padoThI pecypcbl
II 7 Nl
. ) es)lzoz;nqecxmi :EKOP; ! eznogn;ec;claﬂ . . . BuGmorexa LOK
UCTeMa XUMHUECKUX deMenToB . 1.
https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOC 3MEHE CBOIIC
2 XI/II;/II/II-;GI\;IKII?II)—I( 3J1T:M]Z;IT(1;; EeH:II:IIX]; IgXTB 1 0 0 bubamorera LIOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukaius 1 HOMEHKIATypa 1 0 0 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMH4eCcKoil CBA3U U THIIBI Bu6nuoreka IJOK
4 i 1 0 0
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel mo treme
5 «IloBTOpenue u yruyoieHne 3SHAaHHA 1 1 0
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiracca
Krnaccudukarms XuMHU4ecKux peaxiuii mo Bbubnuorexa LIOK
6 1 0 0
Pa3IUYHBIM TIPHU3HAKAM https://m.edsoo.ru/00adbcb0
II i .
7 Towmco rovorcumx urereporemnx 1 0 0 biorera L1OK
p https://m.edsoo.ru/00adbe9a
peaknusx
[lonsiTHE 0O XMMHYECKOM PaBHOBECHHU.
@akTOphl, BIUSAIOLIME HA CKOPOCTh Bubmoreka [JOK
8 . 1 0 0
XUMHYECKOHN PEakIuy U MOJI0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHS
OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIC Bbubnuroreka [IOK
9 1 0 0
peaxiyu https://m.edsoo.ru/00adcade
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10 Teopus 3MEKTPOIUTUICCKOMN TUCCOLIUAIUH. bubnuoreka [{OK
CuitbHBIC U Cl1a0bIe 3JIEKTPOIHUTHI https://m.edso00.ru/00adcd68

11 Wonnsle ypaBHEHUS peakIvi bubamorexa LIOK

https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUM
12 B CBETE peACTaBlIeHH 00 bubamoreta LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTHIECKOMN TUCCOITUAIIIH
XumMuuecKue CBOMCTBA COJIeil B CBETE
13 MIPEICTaBICHUH 00 DIEKTPOIUTUICCKON bubamorera LIOK
https://m.edsoo.ru/00add8b2
JTUCCOIUAITIH

14 [TonsiTHe o ruaponm3e comueit brbmmorexa LIOK

https://m.edsoo.ru/00add9d4

15 O0001IeHNE U CUCTEMATH3AIINS 3HAHU Bubmiorexa LIOK

https://m.edsoo.ru/00addd12

16 [paktuueckas padora Ne 1. «Pemenue Bubmuoreka [JOK
IKCTIEPUMEHTAIBHBIX 33/1aW) https://m.edsoo.ru/00addbfa
KontponbsHas pabota Ne2 o Teme

17 <<3n;ETponnTlfquKaa JTUCCOITUAIIHS. bubamorera LIOK

https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B pACTBOPAX)

18 OO01mas XxapakTepUCTHKA TaJIOICHOB. Bubnunoreka [IOK
XuMHUYECKHe CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ComnsiHast KUCIOTA,

19 XI/IMiquI/jH: cﬁoﬁCTBa MIOJTy4YeHUE bubamorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[Ipaxtrueckast padota Ne 2 o Teme
20 «ﬁonyqeﬁne coljmﬂoﬁ KHCJIOTBI, U3y4eHHUE Bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ade348
e€ CBOCTBY
BLIqHCJzeHI/m 10 YPaBHEHUSIM XUMUYECKHX BuGmorexa LIOK
21 peaKini, eciiv OJMH U3 PEarcHTOB JIaH B

n30BITKE

https://m.edsoo.ru/00ade488
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OO0mas xapakTepucTHKa 3JeMEHTOB VIA-

bubmuoreka LIOK

22 TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHble MOJU(PHUKALINHN CEPBHI.

23 Haxoxz[eHHe ceprI[ H(I)eé C;IezmHeII)mﬁ B brbmmorexa LIOK

’ https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKUE CBOMCTBA CEPhI

24 CepoBoaopona, cTpoeHue, pu3ndeckue u Bubnmuorexa LJOK
XUMHUYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxcupsl ceprl. CepHast KMCIIOTa

25 (1)1/13Hf1[e01<1/11; u xmfnqecxne CBOI;ICTBa bubamorera LIOK

’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHYECKHE PEaKIUH, JIe)KAIHe B OCHOBE

26 MIPOMBIIIIEHHOTO CITOC00a MOTydeHUs bubmmorexa [IOK
CepHOM KUCIOTHI. XMMHYECKOE 3arps3HEHUE https://m.edso0.ru/00adec8a
OKpY>Kalollle cpe/ibl COEIUHEHUSIMU CEPbI

97 Brrunciaenne MaccoBoi JOIU BEIXOa bubmuoreka IIOK
MPOYKTa PEAKIHU https://m.edsoo.ru/00adec8a
OO1m1as xapaKTepuCTHKA JJIEMEHTOB V A-

08 rpynnsl. A30T, pacpoCTpaHeHHE B Bubmorexa [JOK
npupoje, PU3NIECKUe U XUMHUYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMuak, ero GU3NIecKre 1 XUMHUIECKIe Bbubnuorexa LIOK

29 N
CBOJCTBa, TIOJIy4YCHUE U TPUMCHEHUE https://m.edsoo.ru/00adf004
[IpakTiueckas padora Ne 3 o reme

30 «ﬁonyqeﬁne al\fMHaKa U3YyYEHUE €T0 bubmorexa LIOK

. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THast KHCII0Ta, €€ (HU3MUSCKUE U bubmunoreka LIOK
XUMHUYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS

32 B Ka4€CTBE MUHEPAIILHBIX yI0OPEHHH. Bbubmuorexa LIOK

XHUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
Cpelbl COSTUHEHUSIMHU a30Ta

https://m.edsoo.ru/00adf518
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docthop. Oxcua dpochopa (V) u hochopras

33 KHCIIOTa, PU3NUECKHE U XUMUIECKHE bubamoreta LIOK
o https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJTYYCHHE
HcnonszoBanue ocdaToB B kauecTse
34 MUHEPAIbHBIX y}f())6p(%c)ﬂnﬁ. 3arpsi3HeHue bubamorewa LIOK
. https://m.edso0.ru/00adfc20
MIPUPOTHON cpear! hochaTaMu
35 Yriepon, pacpocTpaHeHHE B IPUPOJE, bubmmoreka [JOK
bu3rYecKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriepoaa, ux Qu3ndecKkne u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHYECKHE bubmuoreka LIOK
po0JIEMBI, CBSI3aHHBIC C OKCHIIOM yTIJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 YronpHas KHCIOTa U €€ CONH bubamorera LIOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "I_I;OJ'IYLICHPIG yrﬂeKchoro rasa. bubamorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTtBennas peaxiust Ha kapOoHaT-HMOH"
[lepBoHavabHBIC TOHATHS 00
39 opfaHquCKI/IX BEIIIECTBAX KaK O Bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEMHEHHSX YTIIepoaa
40 Kpewmuwuii u ero coeqnaenus Bubmiorexa LIOK
https://m.edso00.ru/00ae080a
[IpakTiaeckas padora Ne 5. Pemenne
a1 JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME bubnmorexa [JOK
«BaxxHelme HeMeTaUTbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHHMSDY
KontponbsHas pabota Ne3 o Teme
42 «BaxTcr:Ieix'ILm/Ie ieMeTaJ‘[J‘IH U UX bubmorexca LIOK
https://m.edso00.ru/00ae0e18
COCTUHCHHSDY
43 OO0mas XxapakTepUCTHKA XUMHUUECKUX Bbubnuroreka [IOK

3JICMEHTOB — METaJIJI0B. MeTaminyecKkas

https://m.edso0.ru/00ae103e
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CBA3b U MCTAJINIMYUCCKASA KPUCTAJUINYCCKAs
peméTKa. du3nyecKue CBOMCTBA METAILJIOB

XUMHYeCcKUe CBOMCTBA METAJIOB.

bubmuoteka LIOK

44 DIEeKTPOXUMHYISCKHIH PsI HATIPSHKCHAH https://m.edso0.ru/00ae1156
METaJIIOB
O6uire cnocoObl MOMTyYeHUsT METAIIIOB.
CraBsl. BerauciieHus mo ypaBHeHHSAM bubmmorexa [IOK
45 .
XUMHUYECKUX PEAKIMid, €CIIH OJIHH W3 https://m.eds00.ru/00ae1156
PCareHTOB COJMEPIKUT IIPUMECH
46 [TonsTe 0 KOPPO3UU METAIIOB bubamorera LIOK
https://m.eds00.ru/00ae1278
47 [lemouHbIC METATIIBI Bubmiorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Oxcuabl ¥ THAPOKCHUIBI HATPUS U KAITHS bubmorexa HOK
https://m.edso0o.ru/00ae14b2
49 IIemoyHO3eMeNbHBIE METAIUIBI — KaJIbIIUH 1 bubmuoreka IIOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxneinmme coeTMHEHUS KaJIbIIHUs bubmorexa [IOK
https://m.edso0o.ru/00ae15e8
51 O060011IeHIE ¥ CHCTEMAaTH3aI[|sl 3HAHUH
52 XKEcTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHSHHS Egggf;?;i;asi?ﬁ/ 00261886
[Ipaxtryeckas padora Ne 6 mo Teme
53 ")EéCTKOCTI) Boibl A METOJBLI €6 bubmmorexa [TOK
\ https://m.edso0o.ru/00aelae8
yCTpaHEeHHS
54 P — bubmmoreka IIOK
https://m.edsoo.ru/00aelc64
Am¢oTepHbIe CBOHCTBA OKCUIA U Bubmuorexa LIOK
55
THPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmunoreka IIOK
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Oxcunel, ruapokcuasl u conu xenesa (1) u

https://m.edsoo.ru/00ael1d86
bubmuoreka LIOK

> xenesa (I1I) 1 https://m.edso00.ru/00ae35e6
58 O06001TIeHNE W CHCTeMAaTH3aIHs 3HAHUH 1
O 1 bimnorera LIOK
«BaxxHelme MeTaIbl U MX COCAMHCHUS https://m.eds0o.1u/00ae3de8
BrrurcneHust 1o ypaBHEHUSIM XUMUAYSCKUX
o | hemommmmm |
BeluKciieHrs MacCoBOM J0JIM BBIXO1A https://m.eds00.ru/00ae1 750
MPOJYKTa PEaKIHH
61 O0001IeHNE U CUCTEMATH3AIINS 3HAHU 1
62 Konrtponbnas padora Ne4 o teme 1
«BaxHei1me MeTaibl U UX COSTUHEHUSI
63 BemectBa u MaTepuanbsl B IOBCEHEBHOM 1 Bu6nuoreka IJOK
SKM3HM YEJI0BEKa https://m.edso0.ru/00ae3f50
64 XuMHUecKoe 3arpsi3HEHUE OKPY>KaroIen 1 Bbubnuorexa LIOK
cpezbt https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pemeHnn SKOJTOTHIECKUX 1 Bubmoreka [JOK
npobiieM https://m.eds00.ru/00ae4270
66 Pezepsuslii ypok. O0o01meHne u 1 Bbubnuorexa LIOK
cucTeMaTH3aIHs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 Pezepsuslii ypok. O0o0meHe u 1 Bubmuorexa LIOK
cucTeMaTH3allys 3HAHUI https://m.edsoo.ru/00adb33c
68 Pesepsuslii ypok. O6o01IeHe U 1 Bbubmoreka [JOK
cUcTeEMAaTH3aIs 3HaHUI https://m.edsoo0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 knace/ ['abpuensa O.C., Octpoymos WU.I'., Cnankos C.A., AKIMOHEpHOE 00IIECTBO
«3narenbctBo «IIpocBeiieHune

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., CnankoB C.A., AkunorepHoe 00IecTBO
«M3narenbctBo «IIpocBenieHne

Tabmuien: [lepronndeckas cucreMa XuMuIeckux sineMerToB J1. M. MeHneneesa, Tabumna
PacTBOPUMOCTH, IEKTPOXUMHIYECKUAN P HAPSHKCHUS METAIIOB

METO/JUYECKHUE MATEPHUAJIBI JJJISA YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-0a30BbIii-ypoBeHb.-Peann3anus-rpe6oBaHHii-
®I'"OC-ocHOBHOT0-0011IET0-00pa30oBanus. -MeToandeckoe-rmocoone-msa-yaureis. pdf

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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