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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha ypOBHE OCHOBHOI'O OOWIEro oOpa3oBaHHs COCTABJICHA Ha
OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI
OCHOBHOTO 00mero oOpasoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTro npeaMera « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma 1mo xuMuu Ha€T MpPECTaBICHUE O LENAX, OoOIlIeH cTpaTeruu OOy4eHHs,
BOCIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s13aTeNTbHOE MPEMETHOE COJEpKAHUE, IPEIyCMaTPUBAET paclpeesieHue ero mo Kiaccam
U CTPYKTYpUpPOBaHHE IO pazfenaM M TeMaM MporpaMMbl 1O XHMHH, OINPEIEISIeT
KOJIMYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTHKU COJEPKaHUS, PEKOMEHIYyEeMYIO
MOCJIETIOBATEILHOCTh M3YyUYCHUSI XUMUU C YUIETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€H, TOTUKK y4eOHOTro mpoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpeaMETa JJIsl pealn3anuid TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTeNpHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKxKe
TpeOOBaHUI K pe3ysibTaraM OOydYeHMs] XMMUU Ha YpOBHE IieJied W3ydeHUs MpeameTa U
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENbHON JEATENBHOCTH OOYYalomIerocs MO OCBOCHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro MpejCcTaBiICHUN 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUpPYEMBIE
XUMHUEH TPEJCTaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUU M 00 HBOJIIOIUU BEIIECTB B
MPHUPOJIE, O MyTSIX PElIeHUs TI00aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, MHIIEBOM M HIKOJOTMYECKOM O€30MacHOCTH, Mpo0JIeM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET pealn3alliid BO3MOXKHOCTEW MJisi CaMOpa3BUTHS U (POPMHUPOBAHUS
KYJIbTYPhI TIMYHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEH
00y4JaroIuxcsi, HABBIKOB MX CAMOCTOSATENIbHON Y4eOHOM! NS TeIbHOCTH, SKCIIEPUMEHTATbHBIX
U HCCIENOBATEIIbCKUX YMEHHM, HEOOXOIMMBIX KaK B IOBCEIHEBHOW >KW3HH, TaK U B
npo¢heCCUOHATIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI I[E€JIOCTHOTO
B3IJIA/la HAa EJAWHCTBO TPHUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIOcOOCTBYET (POPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUAM, K TIPUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHHE
00yJarommxcs.

JlanHbIe HaTIpaBJICHHS B OOYYCHUH XUMHUHU 00€CTICUNBAIOTCS CICIU(PUKON COJEPKaHUS
y4eOHOTO TpenMeTa, KOTOPBIA SIBISETCA TEAarorMuecKd aJanTUPOBAHHBIM OTPAKECHUEM
0a30BOIl HAYKM XMMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHHE
O0OyJarOIMMUCS CUCTEMBI TIEPBOHAYAIIBHBIX MTOHSATHH XUMHH, OCHOB HEOPTaHUYECKON XUMHH
Y HEKOTOPBIX OT/AEJIbHBIX 3HAUUMbIX TTOHSITHI OPraHUYECKOU XUMUHU.

CtpykTypa cofepkaHusi MpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
nmoaxonaa kK e€ mzydenuto. CojepkaHue CKIAIBIBACTCS U3 CUCTEMBI MOHATHH O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CUCTEMBI MOHATHH O XUMHUYecKo peakimu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKHUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YUSHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOHN CBA3H;

— IpeICTaBICHNN 00 IEKTPOIUTUICCKOMN AUCCOIUAIINA BEIIECTB B paCTBOPaXx.

Teopernyeckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE DMIIUPUUYECKH IMOJYYCHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JPYyromy,
BBITIOJTHSISI QYHKITUU OOBSCHEHUS W TIPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOYKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS 1 TIOJIYICHHS N3ydaeMbIX BEITICCTB.

OcBoeHue mporpaMmbl MO XHMHUU CIIOCOOCTBYET (OPMHPOBAHUIO TPEICTABICHUS O
XUMHUYECKON COCTABIISIONICH HAy4YHOW KAapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM MPUPOJIbI,
IIEHHOCTHOTO OTHOIICHMSI K HAYYHOMY 3HAHHMIO M METOJlaM TO3HaHus B Hayke. M3ydeHue
XUMHUHU TIPOUCXOJUT C MPUBIICYCHUEM 3HAHWHA W3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bruosnorus. 5—7 knacce» u «®dusuka. 7 knaccey.

[Ipu u3yuyeHnn XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOMN JIEITEIbHOCTH YeJIOBEKa U Kak
OJTHOTO W3 KOMIIOHCHTOB MHPOBOM KyJNBTYphl. 3amada ydeOHOTO NpeIMeTa COCTOWT B
(hOpMHUPOBAHUH CHCTEMBI XUMUUYECKUX 3HAHUN — BaKHEHITNX (PaKTOB, MMOHATHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUM, JTOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX pEakiuid, B (POPMUPOBAHUU U PA3BUTHU IO3HABATEIIbHBIX YMEHHM M UX
MPUMEHEHUU B Y4eOHO-TIO3HABATEIbHOW M Yy4EOHO-HCCIIENOBATEIbCKOU JEATEIbHOCTH,
OCBOCHHH TPABHIJI OE30TIaCHOTO OOPAIICHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HM.

[Ipu n3ydyeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE
MpUOOpENH TaKKue 1eJd, KaK:

— (hopMupOBaHUE HHTEIUICKTYaIbHO PA3BUTOM JTMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIIEHUH, CIIOCOOHOM ananTUpOBaThCs K
OBICTPO MEHSIFOIITUMCS YCIIOBUSM >KU3HU;

— HAMpaBJICHHOCTh OOyYEHUS Ha CUCTEMATHYECKOE MPUOOIIeHHE OOyJaronuxcs K
CaMOCTOSITEJIbHON  TMO3HABATEIIbHOW  JEATEIBbHOCTH, HAYYHBIM METOJaM TO3HAHUA,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0OecrneveHne yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEATETLHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINH ), UMEIOIINX YHUBEPCATLHOE 3HAYCHUE TSI PA3JIMYHBIX BUIOB JACATCIBHOCTH;



— ¢opmupoBanue o0IIeH (PYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B
TOM YHCJIC YMEHUN OOBSCHSITH U OILICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCIIOIb3Ys 3HAHUS
U OTBIT, TIOJYYCHHBIC TPH H3YYCHHH XWMUH, TMPUMEHSATHh WX TPHU PEIICHUH TpoOieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBLHOCTH;

— (dopmupoBaHue y OOyYarOMIMXCSI TYMaHHCTHYECKHX OTHOIICHHWH, TOHWUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BRIPAOOTKH IKOJIOTHYECKH IEJIe€CO00pa3HOTO TTOBEACHUS
B OBITY W TPYJOBOU NESITEIHHOCTH B IIEJIAX COXPAHCHUSI CBOETO 3J0POBBS M OKPYKAIOIMIEH
IPUPOJTHOM CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCIIMTaHUI0O HAa OCHOBE YCBOEHHUS OOIINEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHIIIEr0 00yUeHHUS.

OO6miee yncao 4acoB, OTBEACHHBIX JJII U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJllen0), B 9 kinacce —
68 yacoB (2 Jaca B HEJIEIIO).



COJAEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YENOBEKa. XUMHUS B CHCTEME HayK. lTeima u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceH.

ATOMBI MU MOJEKYJIbl. XUMHUYECKHE 3IEMEHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[TpocTeie U cll0XKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHAsl Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHECHHH.

KomunuectBo BemectBa. Monbs. Moisipras macca. B3auMoCBsI3p KOIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMUYECKas PEakuus U €€ NpU3HaKu. 3aKOH
COXpaHEHUsI MacChl BeIIECTB. XUMHUYECKHe YypaBHeHusa. Kiaccudukamms XUMHUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeleHsl, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpareHus ¢ 1abopaTtopHbIM 000pY/I0BaHUEM, U3YUCHHUE U ONMHUCAHUE (PU3NYECKUX CBOWCTB
00pa3lioB HEOPTAHMYECKUX BEIIECTB, HaO0IeHne Pu3nyecKkux (TJIaBjIeHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KATIEHUE U KOHJEHCAIUs BOJIbI) U XUMHUECKUX (TOpEeHUE
CBEUHU, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KUCIIOTOM) SIBICHUM,
HaOJIO/ICHUE W OINKMCAaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pas3ioKeHHe
caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3jioKeHUEe TUPOKCHUIA MEIH
(I1) mpu HarpeBaHuM, B3aMMOJCHCTBHE Xeiie3a ¢ pactBopoMm conu menu (1), usyueHue
CIOCOOOB pa3feleHus CMECE: C MOMOILIbI0 MarHuTa, (UIBTPOBAHHE, BbINapUBAHUE,
TUCTUJUISIMS, XpoMmaTorpadusi, TpoBeAeHUE OYKMCTKU MOBApPEHHOM COJIM, HAOJIOJICHUE U
ONMCAHUE PE3YJbTATOB MPOBEICHUS OMbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAcCCHI,
co37laHue MoJIeTielt MOJIeKyI T (IIapOCTEPKHEBBIX).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B mpupojne, ¢GU3MYECKHMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunel. [lpumenenue xkuciaopoma. CrnocoObl TOMYyYEeHHs] KHCIOpPOJa B
nabopaTopuu ¥ IpoMbIIICHHOCTH. KpyroBopoT kucnoposa B mpupoe. O30H — asioTporHas
Mo U (UKALINS KACIOPO/Ia.

TernoBoit 3 PeKT XUMHUECKOW peakiuu, TEPMOXMMHYECKUE YpPAaBHEHMsS, JK30- U
SHJIOTEPMHUYECKUE PEaKIMU. TOIUIMBO: yrojib U METaH. 3arps3HEHHE BO3/yXa, YCUIICHHUE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bopopon — snemeHT M mpocroe BemiecTtBo. HaxoxaeHue Bomopoaa B IPUPOZE,
(du3nUecKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofydyeHus. KuciaoTsl u comu.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Boma kak pactBopurenb. PactBopsl. HacelmeHnubsle u
HEHACBHIILIEHHbIE pacTBOpbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 107151 BellleCTBa B
pacTtBope. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHUsA. PoJib paCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3HEHUE NPUPOIHBIX BoJA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, am{pOTepHbIE) U  HecoJeoOpasyIoIlue.
Homenknatypa okcuaoB. dusnueckue M XHUMHUYECKHE CBOWMCTBA OKcHaoB. [lomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanusi ocHOBaHMW: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuii. @U3NUYECKMEe U XUMUYECKUE CBOMCTBA OCHOBaHWM. [lomyuenue
OCHOBAHUM.

Kucnotsl. Knaccudukanus kucinot. Homenknatypa kuciaot. Pu3ndeckue i XuMHUYECKHe
cBoiicTBa KUCIOT. Psan aktuBHOCTM MeTamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. HoMenkmarypa cosieil. @u3ndyeckue 1 XMuMHYECKHe CBOMCTBA conell. [lomyuenune
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIpENe/ICHUE COAEpKaHUA KHUCIOpOJa B BO3[yXe, IMOIY4YEHHUE,
coOupaHue, pacClio3HaBaHUE U U3YUEHUE CBOMCTB KUCIOPOAa, HAOIIOIEHUE B3aUMOIEHCTBUS
BEIIIECTB C KHUCJIOPOJIOM M YCIIOBHUSI BO3HMKHOBEHHS U TpEKpalleHusi TopeHus (moxkapa),
O3HAaKOMJIEHHE C 00pa3laMu OKCHIOB U OINHCAHHE HUX CBOMCTB, MOJy4YeHHUE, COOMpaHHE,
pacro3HaBaHWE W U3YYCHHE CBOMCTB BOJIOpoja (FOpeHHE), B3aUMOJEHCTBHE BOAOPOJA C
okcusioM meau (1) (BO3MOXKHO MCTOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOIEHHE 00pa3IloB
BEILECTB KOJUYECTBOM 1 MOJIb, MCCIEIOBAHHE OCOOEHHOCTEH pacTBOPEHUS! BEUIECTB C
Pa3IMYHOM PAaCTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOU JOJIEN
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJIBI C METa/UIlaMU (HATPUEM M KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LUOB HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KUCJIOT U WIejouei, u3yuenue B3aumozeicTBus okcunaa menu (ll) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHCJIOT C METaJUIaMH, PEAKIUil HEWTpadu3aluu, MOJy4eHUE HEPACTBOPUMBIX
OCHOBaHHUI, BBITECHEHHE OJHOTO MeETajyla JAPYrMM W3 pPacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTANIbHBIX 3aJ1au 10 TeMe «BajkHeuIme Ki1acchl HEOPraHMYECKUX COSTUHEHUI.

Iepuoanueckuii 3axkoH u Ilepuognueckasi cucreMa xuMudeckux jiemenTon 1. U.
Menpaeseena. Crtpoenne aTOMOB. Xumuueckas CBAA3b. OKHUCJIUTETbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[TepBbie TOMBITKM KIacCCU(UKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIEJIOYHBIC U IIEJOYHO3EMEJbHbIC METAJLIbI, TaJIOr€Hbl, WHEPTHHIC
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumMuueckux siemeHToB /1. U.
MenneneeBa. Kopotkonepuonnast u nmuHHonepuoaHas ¢opmbl [lepuonnyueckoid cucTeMbl



xumudeckux a3neMeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKUAN CMBICI
IIOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI AIEMEHTA.

Ctpoenue aromoB. CocrtaB aToMHbIX snaep. HM3orombl. Onexktponsl. CTpoeHue
AJNIEKTPOHHBIX 000J704YeK aTOMOB TMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenneneeBa. XapakTepucTuKa XUMUYECKOTO 2JIEMEHTA M0 €r0 MOJIOKEHUIO B
Ilepnommueckou cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJInyCca AaTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U MEPHUOIAM.

3nauenue llepmonmueckoro 3axkoHa U Ilepronnueckodl CHUCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpakx1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHas  (mOJdsipHass W HENOJISIpHAsi)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucneHus. OKUCIUTEIBbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
LIMHKA C PaCTBOPaMU KUCJIOT U LIEJI0YEH, IPOBEICHUE OIBITOB, UITIOCTPUPYIOLIMUX IIPUMEPHL
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINM (TOpeHHE, peaKIIUU PA3JI0KEHUS, COSTUHEHMS).

Mesicnpeomemmuoie cea3u

Peanm3zanust MeXIIpeIMETHBIX CBA3EH MPHU U3YUYEHUHU XUMUHU B 8 KIIACCE OCYILECTBIISIETCS
Yyepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATUH, TaK M TOHATHUH,
ABJISIFOLUXCSI CACTEMHBIMH ISl OTJEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO1Iue ecTecTBEHHO--HAyYHbIE MOHATUSA: HAy4YHbIH (PAKT, TMIIOTE3a, TEOpHUs, 3aKOH,
aHaliu3, CHUHTE3, KJIacCU(pUKALMs, NEPUOJUYHOCTb, HAOIIOAEHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, MOJIEND, SIBJICHUE.

@duznka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsisi, BELIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHME BELIECTBA, ra3, (U3NUYECKUE BEIIMYUHBI, €AMHUIBI U3MEPEHUS1, KOCMOC, TUIAHETHI,
3BE31161, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armochepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJBI, IOJIE3HBIC
HCKOIIAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

[lepuonnueckuit 3akoH. llepuomnueckas cucrema XuMU4YecKHX diemeHTtoB [ .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB XHUMHYECKHX
AJIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaJIMs, KaJbLUs U UX COCAMHEHUN B COOTBETCTBUM C
MTOJIOKEHUEM DIIEMEHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BeniecTa: BUIBI XUMUYECKOW CBS3U. THIBI KPUCTAIUIMYECKHX PEIIETOK,
3aBHCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKU U BUAA XUMHUYECKOU
CBSI3H.



Knaccudukanus u HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE CBOWMCTBA
BEILECTB, OTHOCSAIINXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX COCINHEHUI, TeHETHUECKas
CBSA3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanus XuMHYECKUX peakui 110 pa3Iu4yHbIM PU3HaKaM (TI0 YUCITy U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, 10 OOPATUMOCTH, IO YYaCTHIO KaTaanu3aTropa). JK30- U
SHAOTEPMUYECKHAE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTue o ckopocTn XUMHUYECKOH peakuuu. [ToHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O rOMOr€HHBIX M T€TepOreHHBbIX peakuusax. llonsatue o
karanmse. lloHdaTHe O XuMuyeckoM paBHOBeCUMU. PakKTOpPbI, BIUSIOIIME HAa CKOPOCTh
XUMHUYECKOMN pEeaKIMH U MOJ0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHCINTENTEHO-BOCCTAHOBUTEIbHBIE PEAKIUH, SJEKTPOHHBIM OanaHC OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHOU peaKkuuu. Cocrasnenue YpaBHEHUI OKHUCJIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus 37IEKTPOTUTHYECKON JUCCOUUALNN. DIEKTPOJIUTHI U HEIIEKTPOJIUThI. KaTHOHBI,
aHUOHBI. MeXaHW3M OHCCOUMAalUU BELIECTB C Pa3IMYHBIMU BUJAAMH XUMUYECKOH CBS3H.
Crenens nucconuauuu. CUabHBIE U CI1a0bIE AIEKTPOJIUTHIL.

Peakuuu noHHoro oOMeHa. Y ciioBUsl IPOTEKAaHUs PEAKIMl HOHHOTO OOMEHa, MOJIHbIE U
COKpalllEHHbIE HOHHBIE YpaBHEHN peakunil. CBOMCTBA KHUCIIOT, OCHOBAHUM U COJIEU B CBETE
MPEACTABICHU 00 3JIEKTPOJMTUYECKOW aucconuanuu. KayecTBeHHbIE peaKkMi Ha HOHBI.
[TonsATHE O THIIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISMHU KPUCTAJUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BEUIECTB —
METaJUIOB M HeMeTayioB (Tpadura M anMasa), CIOXKHBIX BEUIECTB (XJIOpHAa HATpus),
MCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOM PEaKUMU OT BO3JAEHCTBUS Pa3IMUHBIX
(bakTOpOB, UCCIIEI0OBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, POIIECCa TUCCOLUALIUN
KHUCJIOT, LIeNo4Ye U coyiell (BO3MOXKHO HCIIOJIb30BAHHME BHUAECO MaTEpHalloB), MPOBEACHUE
OMbBITOB, WITIOCTPUPYIOIIHUX MPU3HAKU MPOTEKAHUS PEAKIM HOHHOTO 0OMeHa (00pa3oBaHue
ocaJika, BBIJIEJICHUE Tra3a, 00pa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHUE, PEAKIIUHU PA3JIOKEHUS, COCTUHEHNU),
pacno3HaBaHWE HEOPraHMYECKHMX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKUWil HA HOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3aa4.

Hemeranbl U MX coeinHEeHUA

OO6mass xapaktepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHBIE
crenieHn okucieHus. CtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — TajOr€HOB.
XUMUYECKUE CBOICTBA Ha MpUMEPE Xjopa (B3aUMOJACICTBHE C METaJJIaMU, HEMETAJIJIAMU,
niesioyamu).  XjopoBoaopold. CoiisiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJIYYEHUE,
npuMeHeHue. JlencTBue XxJjiopa M XJIOPOBOAOPOJA Ha OpraHU3M 4YesloBeKa. Baxueinmme
XJIOPUJIBI U X HAXO0XJIEHHUE B MPUPO/IE.

O6mras xapakrepuctuka siemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHnu okucieHus. CTpoeHue u Gu3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U cepbl. AJNIOTPOIHBIE MOAU(DUKAIIUU KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA



cepbl. CepoBOJIOpOI, CTpOCHUE, (PU3NUYECKUE U XMUMHUYECKHUe CBOMcTBAa. OKCUIBI Cepbl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, PU3NUYECKIE U XUMUYECKUE CBOWCTBA
(oOmme kak MpeACTaBUTENs Kiacca KHUCIOT U crnenuduyeckue). XMMUYECKHE pPEeaKIuHu,
JeKallre B OCHOBE MPOMBIIUIEHHOTO Croco0a MoNy4eHUs CepHOM KUCIOTHI. [Ipumenenue
cepHoil kucnotbl. Conu CepHOM KHUCIOTHI, KA4eCTBEHHAs peaklus Ha Cyab(haT-HuOH.
Haxoxnenue cepbl u €€ COeIMHEHUN B IpUpoJe. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpelbl COCAMHEHUSIMU cepbl (KUCIOTHBIC MO, 3arpsi3HEHHWE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAILCHUS.

OO6mias xapaktepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHEHHE B MPHUPOAE, (U3NYECKUE U
XUMHUeckue cBoiictBa. KpyroBopor aszora B mpupose. AMMHak, ero (Qusmyueckue u
XUMHUYECKUE CBOMCTBa, MoiydeHue u npumeHeHue. Coiu aMMOHUS, UX (PU3NYECKHE U
XUMHYECKUE CBOMICTBA, MpUMeHeHHe. KauecTBeHHas peakuus Ha MOHbI aMMOHUA. A30THas
KHCJIOTa, €€ MOoJydyeHue, (PU3ndeckue U XMMUYECKUEe CBOWMCTBA (0OIIME KaK MPEACTaBUTENS
KJlacca KUCioT U cnenuduyeckne). Mcnoab30BaHre HUTPATOB U COJIEH aMMOHHUS B KaYECTBE
MUHEpaIbHBIX yI00peHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTUHEHUSIMU
a3oTa (KHUCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3JyXa, MHOuYBbl M BOJoEéMOB). Docdop,
ajoTponHble Moaudukamuu (docdopa, (pusmueckrue M XuUMUUeckHe cBoiicTBa. OKcup
dbochopa (V) u pochopnas kucnora, GpU3NUECKUE U XUMUYECKUE CBOMCTBA, MOJyUYCHHE.
Hcnonb3oBanue (hochaTtoB B KaUECTBE MUHEPATbHBIX YA0OPEHHUIA.

OOmias xapakrepuctuka 31eMeHTOB |V A-rpynnbel. OcoOE€HHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTIEPO, AJUIOTPONHBIE MOAU(PHUKALIMY, PACIPOCTPAHEHHE
B npupoje, pu3nyecKue U XUMHUYEeCKue cBoMcTBa. Ancop6bmus. Kpyrosopor yriepona B
npupoze. OKcuabl yriiepoaa, ux Gu3nuecKrue 1 XMMUYECKHE CBOMCTBA, IEUCTBUE Ha KUBbIE
OpraHu3Mbl, MOJYyYE€HUE U IPUMEHEHUE. DKOJIOTMYECKUEe MPOOIeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumore3a riao0anbHOTO TOTEIJICHUS KIWMara, NapHUKOBBIN S(QexT.
VYronbpHas KUCIOTa U €€ COJM, UX (PU3NYECKHUE M XUMHUYECKHE CBOMCTBA, MOJY4YCHHE U
npumeHeHue. KadectBeHHas peakuusi Ha kapOoHaT-uOHbI. Mcmonb3oBaHHEe KapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM XO35IHCTBE.

[lepBoHavasIbHbIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriiepoa
(MeTaH, 3TaH, ATHWJIEH, alleTUJICH, JTaHOJ, TIJIMIEpPUH, YKCycHas kuciora). [Ipupoanbie
MCTOYHUKHU YTJIEBOJIOPOAOB (yroJib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTKu
(6eH3MH), X poOdab B OBITY W MPOMBINUICHHOCTH. [loHATHE O OHOJIOTMYECKU BaXKHBIX
BEILIECTBAX: KUpaX, Oenkax, YrieBoJlax — M UX pOJIM B KM3HU yesnoBeka. MaTtepualibHOe
€AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEINHEHU.

Kpemunii, ero ¢usmyeckne W XMMHYECKHE CBOICTBA, TMOJYyUYCHHE W TNPUMEHEHUE.
Coenunenusi kpemausi B mpupojge. Ob6mue npencraBieHuss 06 okcuae kpemuus (1V) u
KpeMHHEeBOW Kuciore. CHIMKaThl, WX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiiine cTpouTelbHbIE MaTepUalbl: KepaMuKa, CTEKJI0, LIEMEHT, OETOH, KeJIe300€TOH.
[IpoGnembl 0e30macHOTO HMCHOJB30BAaHUSL CTPOUTENBHBIX MAaT€pHalOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumMenm:



M3y4deHue 00pas3IoB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHOW KUCIOTHI, TPOBEACHHE
KaueCTBEHHBIX PEAKIINI Ha XJIOPU-UOHBI M HAOTIOJICHUE MPU3HAKOB UX TPOTEKAHMS, OTIBITHI,
oTpaxaroiue Gu3nIecKue 1 XMMUYECKHE CBOMCTBA raJJOT€HOB U MX COETMHEHHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIOB), O3HAKOMIJICHHE C 00pa3laMu XJIOPUIOB (TaJIOT€HH]IOB),
O3HAaKOMJIEHWE C oOpa3mamMu cepbl U €€ COCAMHEHUSIMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPHANIOB), HaOMIOJeHNEe Tpoliecca OOYIIIMBaHHUA caxapa IMOJA JCHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHON KHUCJIOTHI, M3YYEHHUE XUMHUYECKUX CBOWCTB pa3z0aBICHHOM
CEpPHOU KHUCJOTHI, MPOBEJICHHE KAYECTBEHHOW peakiuu Ha cyibhaT-uOH W HAOIIOJCHUE
npu3HaKka e€ MpoTeKaHus, O3HAKOMJICHUE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COCIMHEHHH (BO3MOXXHO HCIOJIb30BAaHUE BHJAEOMATEPUAIOB), OOpa3laMy a30THBIX H
dbochopHbIX ynoOpeHul, moiydeHue, coOWpaHue, paclo3HaBAaHWE W HM3YYCHHE CBOWCTB
aMMUaka, IpOBE/ICHUE KAaYECTBEHHBIX pPeaKIuii Ha HOH aMMOHHMS U PocdaT-uoH U U3ydeHue
IPU3HAKOB KX NPOTEKAHHUS, B3aWUMOJICUCTBHME KOHILIEHTPUPOBAHHON a30THOM KHCIOTHI C
MeIpl0  (BO3MOXKHO  MCHOJb30BAHME  BHJAEOMATEpPUATOB),  U3Y4YEHHE  MojeJeH
KPUCTAJUIMYECKUX PEIIETOK aiMasza, rpagura, (ysuiepeHa, O3HAKOMJIEHHE C MPOLECCOM
a7IcopOLIMM pPaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa,
MoJIy4eHue, CoOOMpanue, pacrno3HaBaHue U U3yUYE€HUE CBOMCTB YIIIEKUCIIOTO ra3a, MPOBEACHHUE
KAueCTBEHHBIX pEaKIMii Ha KapOOHAT M CUJMKAT-UOHBI W M3YYEHHE IMPU3HAKOB HUX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEN CUIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4 10 TeMe « BaKHEHIIne HEMETAJIbl U KX COCTUHEHUS».

MeTtajuuibl 4 MX COCAMHEHMS

OO6miast xapakTEepUCTUKA XUMHUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAHUHM HUX
nonoxeHust B llepuonmueckon cucreme xumuueckux sneMeHToB . M. Menpaeneesa u
cTpoeHuss atomMoB. CTpoeHue MeTauioB. MeTanueckas CBSI3b W METAUIMYECKAS
KPUCTAJUINYECKAsl PEMIETKA. DIEKTPOXUMUYECKUIN Pl HAIPSOKEHN MeTaloB. dusnyeckue
U XUMHYECKHE CBOWCTBa MeTayuioB. OO0mue crnocoObl moiydeHus MmeTtawioB. [lonstue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBhl (CTalb, YyTyH,
JIOpPATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[[lenounbie MeTaIUIBL: TTONOKEHNE B [leproanueckor CucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE HMX AaTOMOB, HaxOXJIeHHE B npupone. dusmyeckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpusi W Kanus). OKCHIBI U TUIPOKCUIBI HATPUS U
Kkanus. [[ppuMeHeHne menoYHbIX METAIUIOB U UX COCIMHEHUM.

[[{eroyHO3EeMENBbHBIE METAJIBI MAarHuid M KalbUWi: mNosiokeHue B llepumommueckon
cucreMe xumuueckux anemeHToB [[. M. MenneneeBa, CTpoeHME UX aTOMOB, HaXO0XJICHUE B
npupoje. Puznyeckre 1 XMMAYECKUE CBOMCTBA MarHusl U KaJiblvsl. BaxkHenmme coeTMHEeHUS
Kablus (OKCUIT, TUIIPOKCHU, COMH). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHESHHUS.

Amomunuii: nonoxenue B Ilepronnueckoil cucreme xumuyeckux snemeHToB [. U.
MeHnpneneeBa, CTPOCHHE aTOMa, HAxOXAEHUE B mpupoje. PU3NUECKHE U XUMUYECKHUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCHJIa aTFOMUHUS.

Kenezo: monoxenue B Ilepuommueckon cucrteme xumMudeckux jsnemeHTtoB JI. U.
MengeneeBa, CTpOEHHME aroma, HaxoxiaeHue B npupoac. Du3nMyecKne U XUMHUYECKHUE



cBoricTBa keneza. Okcuawl, ruapokcuasl U conu xkeneza (II) u xeneza (lll), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3laMy METaJUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
M3YUYCHHE PE3YIBTATOB KOPPO3UU METALIOB (BO3MOXKHO UCMOJB30BAHUE BUIEOMATEPUATIOB),
OCOOEHHOCTEM B3aUMOJCHCTBUS OKCHAA KaJlbLHUS W HATpus C BOJOM (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIIEJOBAHUE CBOMCTB KECTKOW BOBI, IMpollecca
rOpeHus *Keje3a B KUCIOopoje (BO3MOKHO HMCIOJIb30BaHUE BUIACOMATEPUAJIOB), MPU3HAKOB
IPOTEKAaHMS KAUECTBEHHBIX PEAKLIUI HAa MOHBI: MAarHus, KaJlblUs, aJJIOMUHUSA, [INHKA, )Kee3a
(11 u xenesza (111), mexu (11), HabmroeHNE WM ONMKMCaHUE MPOIIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMM HATpUs, Kalus M Kaiblus (BO3MOXKHO MCIOJb30BAHUE BHUICOMATEPUATIOB),
uccienoBanne aM()OTEPHBIX CBOMCTB T'MAPOKCH I aATFOMUHUS U TUJIPOKCUIA IUHKA, PEIICHHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHeWIe MeTaubl U UX COCIMHEHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemiecTBa u maTepuaibl B TOBCETHEBHOM )KU3HU UelIOBeKa. be3omacHoe UCToib30BaHue
BEIIECTB M XUMHUUYECKUX peakiuil B ObITy. [lepBas momollb IpU XUMHUYECKHUX OXKOTaxX M
OTpPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHUE  OKpY)Kawolled cpeapl  (mpenesibHas — JOMyCTHMas
KOHIIeHTpalus BemiecTs, gaiee — [[JIK). Posib XxumMuu B penieHnn 3K0J0TrMYeCKUX MpoOIieM.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00pa3IioB MaTEPHANIOB (CTEKIIO, CIJIABBI METAJIIIOB, TOJIMMEPHBIE MAaTEPHAIIbI ).

Mesxcnpeomemmnunie ceasu

Peann3zanus MeXnpeIMETHBIX CBA3EH MPU U3YUYEHUH XUMHUHU B 9 KJ1acce OCYILECTBIISIETCS
Yyepe3 UCIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX TMOHSATUW, TaK U TOHSTHH,
SIBJISTFOIIMXCSI CACTEMHBIMU JIJIS1 OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAy4YHBIM (akT, THMOTE3a, 3aKOH, TEOpHs,
aHaiM3, CHUHTE3, KiIacCUpUKAIMS, TMEPUOJUYHOCTh, HAOIIOJCHUE, IKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEpPEHUE, MOJIeNb, SIBJICHUE, MAPHUKOBBIA HS(PDEKT, TEXHOJIOTHs,
MaTepualbl.

®dusuka: Marepus, aToMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ, H30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUN 3apsiji, MNPOBOJHHUKH, TOTYHIPOBOJIHHKH,
TUDJIEKTPUKH, (DOTOITIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KpUCTAIIMYECKash PEIMIETKA, CIUIaBbl, (U3NUYECKUE BEJIWYWHBI,
€MHUILIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIbHBIC YI00pEeHHUS,
MHUKPOIJIEMEHThI, MAKPO3JIEMEHThI, MUTATEILHBIE BEIIECTBRA.

['eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TIOPOJBI, IOJIEC3HBIC
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHMUS
JOCTUTAIOTCS B X0J1e O0y4YCHHSI XUMHUH B €IMHCTBE YUeOHOM U BOCIIUTATEILHOM JIEITEIIbHOCTH
B COOTBETCTBUM C TPATUIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMH W JIYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MPAaBUIaMU U HOpMaMH MTOBEICHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIMATU3AIUN 00YUYaIOIINXCS.

JIngyHOCTHBIE PE3yIbTaThl OTPaX)alT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAThCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIUN U pacCIIUpPEHUE ONbITA JEATCIIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIECHHOCTHOTO OTHONIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HAacCJEeIuI0, MOHUMaHUs 3HAYEHUS] XMMUYECKOW HAYKU B JKMU3HU COBPEMEHHOIO
o0111ecTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(MOPMAIIUEH O MEePEOBBIX JOCTHKEHUAX U
OTKPBITUSX MUPOBOW U OTE€UECTBEHHOW XUMUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS. O COLIMAIBHBIX HOPMAaX M MpPaBUJIAX MEXIUYHOCTHBIX OTHOLIECHUW B
KOJUICKTUBE, = KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
yueOHO-HCCIIeIOBATEIbCKON, TBOPUECKOW W JPYTHUX BUAAX JEATEIbHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOW NEATEbHOCTH IPHU BBIIOJIHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBIIOJHEHUH XUMHUUYECKUX OKCIEPUMEHTOB, CO3JaHUU Y4YE€OHBIX MPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B TpoIlecce ITOM ydeOHOMU
NEATEIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEAEHUE U MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XHUMHYECKOM peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTAaBIISIIOLIME OCHOBY JJIsI
MOHUMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHUpa, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOHOM CpesioH, O pou
XUMUHU B TTO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MI03HABaTEJIbHbIE MOTHBBI, HAMPABICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM MO XUMUHU,
HEO0OXOoaMMBbIC ISl OOBSICHEHUS HAOIIOJAaeMBIX MPOIIECCOB U SIBIICHUM, MO3HABATEIHHOM,
MH(POPMAITMOHHON M YUTATEIBCKOM KYJIBTYPhl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOMI
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATYpPOM, JOCTYMHBIMU TEXHUYECKHUMU
cpeacTBaMu MHGQOPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpEC K OOYYECHHIO M MO3HAHUIO, JII0O03HATEIHPHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMm000pa30BaHUI0, MPOEKTHON U UCCIIE0BATENBCKOM ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH M YPOBHS O0y4€HUS B JlaJIbHEHUIIIEM;

4) dbopmMupoBaHHS KYJIbTYPHI 310POBbSI:



OCO3HAaHWE IIEHHOCTH J>KW3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370pOBBIO,
YCTAaHOBKH Ha 370POBBIM 00pa3 *KWU3HHU, OCO3HAHWE MOCJIEICTBUA W HEMPUATHE BPETHBIX
pUBbIYEK (YyHOTpeOJEHUs aJIKOTOJIs, HAPKOTHUKOB, KypeHHs1), HEOOXOIUMOCTH COOJIIOACHUS
npaBuil O€30MaCHOCTH MPHU OOpAIEHUH C XMMUYECKMMU BEUIECTBAMU B OBITY U peajbHOM
KU3HH,

5) Tpy10BOr0 BOCIUTAHMA:

HUHTEPEC K MPAKTUUYECKOMY U3YUEHHIO ITpodeccuil u Tpya pa3IudyHOro poja, yBaKeHUE
K TpyAy W pe3yibTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YHCIIE HAa OCHOBE NMPUMEHEHHUS
NPEeIMETHBIX 3HAHUW 10 XHWMHHM, OCO3HAHHBIM BBIOOP MHIUBHUAYAIBHOU TPACKTOPHUU
NPOAOHKEHUS 00pa3oBaHUsl ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMHUH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM, ycrentHo mpohecCHOHATBFHON ACSITEIbHOCTA U
Pa3BUTHS HEOOXOJIMMBIX YMEHUMN, TOTOBHOCTH aIallTUPOBATHCS B MTPOPECCUOHATIBLHOMN CPelIE;

6) 3K0JIOTrNYeCKOro BOCTIMTAHNS

HKOJIOTMUYECKH 11eJIECO00pa3HOE OTHOIIICHUE K MPUPOJIE KaK HICTOYHHKY >KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHHUE [IEHHOCTH 3J0POBOr0 U 0€30macHOro o0pasa >Ku3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MUECKOMY W TICUXHYECKOMY 370pPOBBIO,
OCO3HaHUE IICHHOCTH COOMIOIEHUs MpaBWil O€30IacHOro IMOBEACHUSA IpU pabore C
BEILIECTBAMH, a TAK)KE B CUTYAIUsX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MMOJTyYaeMbIe MPU MU3YYCHUH XUMUU, IS PEIICHUS
3a7a4, CBSI3AHHBIX C OKPYXKAIOWIECW MPUPOAHOM CPEAOM, JJIs TOBBIIICHHUS YPOBHS
HKOJIOTUYECKON KYJIbTYPhI, OCO3HAHMS TJIOOATILHOTO XapakTepa IKOJIOTHYECKUX MpodieM U
MyTe WX PEIIeHUs] TTOCPEJCTBOM METOJOB XMUMHH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B TIO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIBHON TTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3yJbTaTOB BBIACISAIOT 3HAUYMMBIE I (DOPMUPOBAHHS
MHPOBO33pEHUS 00IIeHAYYHbIC TTOHATHS (3aKOH, TEOPHS, IPUHIIUII, TUIIOTE3a, (haKT, CHCTEMA,
MPOLECC, SKCIEPUMEHT M JPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeaMeTax W TMO3BOJIAIOT Ha OCHOBE 3HAHWU W3 ATUX MPEAMETOB (OPMHUPOBATH
MPEACTABICHHUE O LIETOCTHOW HAYYHOU KapTHUHE MUPA, U YHUBEPCAIbHbIE yU€OHbIE NEUCTBUS
(mo3HaBaTenbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPbIE  O0OECIICUYUBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSATEILHOMY TUIAHHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOM JeSTEIHHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHUIA:
pPacCKpbhIBaTh CMBICT XHWMHUYECKHX TMOHATUN (BBIACIATh WX XapakTEepHbIC MPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C JAPYTHMH TIOHSTHSIMH), WCIOIL30BATh TOHATUS JJIS
OOBSICHCHHSI OTACIBHBIX (AKTOB W SBJICHWW, BHIOMpPATh OCHOBAHUS M KPUTCPUH IS
KJIaccU(PUKAIMA XUMHYECKUX BEIIESCTB M XUMUYECKHUX PEaKINi, yCTaHABIUBATH IPHYUHHO-
CJICICTBEHHBIC CBS3U MEXIY OOBEKTaAMH H3yYEHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, EAYKTUBHBIE, 10 aHAJIOTHH), IeJaTh BHIBOJIBI M 3aKIIFOUCHUS,



YMEHHUE NMPUMEHATH B IPOLIECCE MO3HAHMS TOHATHS (IPEIMETHBIE U METAIIPEAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, UCIOJIb3yeMble B XUMHUU, NMPEOOPA30BBIBATH IIUPOKO
pPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEICTABICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA),
xumMuyeckass ¢opMmyia M YpaBHEHHE XUMHUYECKOM peakluu — MpPU PElIeHUU Y4eOHO-
MIO3HABATENIbHBIX 337a4, C YYETOM OTUX MOJEIbHBIX MPEACTABICHUN BBISIBIAT U
XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKU U3YyYaEMbIX 00OBEKTOB — XUMUYECKUX BEUIECTB U
XUMHUYECKUX PEAKLU, BBISIBISATH 00IIME 3aKOHOMEPHOCTH, TPUUUHHO-CJICICTBEHHBIE CBS3H U
POTHUBOPEYHS B U3YHYAEMbIX MPOIECCAX U SBICHUSIX.

Ba3oBnle ucciieqoBareLCKue JeiCTBUSA.

YMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA, a
TaKkK€ B KayeCTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl MO TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETeHNE OMbITA MO MJIAHUPOBAHUIO, OPTaHU3AIMKU U MPOBEJACHUIO0 YUCHHUUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAO01aTh 33 X0JI0M IPOIecca, CAMOCTOATENbHO TPOTHO3UPOBATh
€ro pe3ynbTar, (pOpMyIHpPOBaTH OOOOILIEHHS U BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATh OTUET O MPOJIECIAHHOMN padoTe.

Pabora c nndopmanmueii:

YMEHHUE BBIOMpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HH(OPMALMIO Pa3TUUYHBIX
BUJIOB U (OPM MPEACTABICHUS, MMOTYyYAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MocoOus, pecypchl HHTepHera),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MIPUMEHSTh pa3INdHbIe METO/BI U 3alPOChl IPU MOUCKE U 0TOOpE HH(pOopMaLUU
Y COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMMBIX I BBIIIOJIHEHUS YU€OHBIX U NIO3HABATEIbHBIX
3a7a4y  ONpEAENEHHOrO0 TUIMA, MPUOOPETeHHE OmbiTa B 00JACTH  MCHOJb30BaHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJAJIEHUE KYyJbTypOH aKTUBHOTO
HCIIOJIb30BaHUs PA3IMYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSTEIbHO BbIOUPATh ONTUMAIIbHYIO
dbopMy mpencraBieHUss HHGOPMALMU U WJUTIOCTPUPOBATH pEIIaeMble 3a/1a4ll HECIOKHBIMU
CXeMaMmu, IdarpaMmmamu, ApyrumMu popmamu rpa@uky U1 uX KOMOMHALMSIMU;

YMEHHUE UCHOJIb30BaTh M aHAJIU3UPOBATh B MPOLECCe YUYEOHOU M HCCIEN0BATEIbCKON
NEeATENbHOCTH WH(OPMAIMI0O O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SHUCTBA M
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH PUPOIHOM CpEbI.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHSA:

yMEHHUs 3aJaBaTh BOIPOCH (B XoJe auanora W (WIM) JUCKYCCUH) MO CYUIECTBY
oOcyxnaemMol TeMbl, (OPMYIUPOBATH CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUS MPEACTABIATh MOJYYECHHBIE PE3YyJIbTAaThbl IO3HABATEIBHON NEATEIIBHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaxX; JeNaThb NPE3CHTAUUI0 PE3YJIbTaTOB BBINOJHEHUS
XUMHUYECKOTO DJKCIepUMEHTa (J1a00opaTOpHOTO  OMbITa, J1abOpaTopHOM paboOThHl IO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

yMEHHs Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATENIBHOMN U
HCCJIEIOBATENbCKOM JIEATEIbHOCTH MPH PEIICHNH BO3ZHUKAIOUIMX MPOOJIEeM Ha OCHOBE yuéra
OOIIUX MHTEPECOB U COTJIACOBAHMS MO3UIMN (00CYXAeHUS, OOMEH MHEHHUSIMHU, «MO3TOBBIC



LITYPMBbI», KOOpPAWMHALMS COBMECTHBIX JEHCTBH, OIPEIECICHHE KPUTEPUEB IO OLIEHKE
KauyeCcTBa BBIOJIHEHHOM paboThI U ApyTHUE).

PeryiasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE  CaMOCTOSITEJIbHO  ONPEAENSATh  LEIU  JICITENbHOCTH,  IUJIAHUPOBATh,
OCYIIECTBISITh, KOHTPOJIUPOBATH M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH  CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hambonee d3(PEeKTUBHBIE CIOCOOBI pEIICHHUS YYEOHBIX U
MO3HABATEJIBHBIX 3371a4, CAMOCTOSITEIBHO COCTABIATh UM KOPPEKTUPOBATH MPEIJI0KEHHBIM
QJITOPUTM JICMCTBUM TPH BBIOJHEHUU 3aJlaHUM C YYETOM IOJYyUYCHHS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIUSAX, OIEHUBATh COOTBETCTBHE MOJIYYEHHOTO
pe3ynbTara 3asBJICHHOM UEIM, YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH KOHTEKCTHI,
IIpeIaracéMele B yCIIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJNbTaTOB IO OCBOEHHUIO O0S3aTENIBHOIO COJEP KAHMS,
YCTAHOBJICHHOTO JaHHOW QenepanbHoil paboyelt mporpaMMoid, BBIJICTSIOT: OCBOCHHBIE
OoOy4aroNIMMUCSL Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOObI NEWCTBHM, cneuupuyeckue s
MpEeAMETHOU 00JaCTH «XUMHUS», BUABI ACATEIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETalluY, NPeoOpa3oBaHUI0O U MPUMEHEHHMIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYyalUX.

K xoHy 00yueHus B 8 kiiacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIMUXCS YMEHUI:

e PaCKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHATHIL: aTOM, MOJIEKYJIa, XHMUYECKUI
AJIEMEHT, IPOCTOE BEILIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOpOAHAs W
HEOJIHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIIpHas macca,
KOJINYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBass OO XUMHAYECKOTO
AJIeMEHTa B COEIMHEHUHU, MOJISIPHBIA OOBEM, OKCHJA, KUCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XMMHYECKas  peakuus,
KJacCU(pUKaALUsl peakluid: peaklMd COCTUHEHMs], PEaKIMH Pa3JI0KEeHUs], peaKlUu
3aMEIleHMs], PEaKIIUU 00OMEHA, IK30- U SHIOTEPMHUUECKUE PEAKLIUU, TETUTOBOM 3 (HeKT
peaKkLnHu, PO aToMa, SJIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paguyc aToma,
XUMUYECKask CBSI3b, MOJIIPHAs U HEMOJIAPHAsk KOBAJIEHTHAs CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PAaCTBOP, MAacCOBasl J10JIsI BEUIECTBA (IPOLEHTHAsI KOHILIEHTpalus) B
pacTBope;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA W TMPUMEHSTh 3TU
MOHSTHUS IPU ONMMCAHUU BEILIECTB U WX MPEBPAILECHUN;

e HCIOJIb30BaTh XUMHYECKYIO CHMBOJHUKY JMJI COCTaBJIeHUs (DOpPMysd BEIIECTB U
YPABHEHHUN XUMUUYECKUX PEAKIINM;

e OMNpEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTEIECHb
OKHUCJICHUSI 3JI€MEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJlaccy COeAMHEHUuN 1o (opmyiaaM, BHJA XUMHUYECKOW CBS3H
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCITUHEHUSX;

e packpbiBaTh cMmbIch [leprnoanueckoro 3akoHa . 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMaHUE MEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HMX



nosnioxkenuss B llepuoanueckoil cucTteMe, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;
ONMKCHIBATHL M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyarTh MOHATHUS «IJIaBHas noArpymnma (A-rpymnmna)» u
«mmoboynass moxarpymnmna (b-rpymma)», maneie u OodblIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHHUs, KOTOpBIE UMeIoTCA B Tabnuie «llepuonnyeckast cuCTeMa XUMUYECKIX
anemeHToB JI. V1. MenzeneeBa» ¢ 4MCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsAll sApa, oOIIee YHUCIO JJIEKTPOHOB U
pacrpeiesieHUe UX 1O JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh  XMUMHUYECKHE  DJJEMEHTHI, HEOPTaHWYEeCKHUE  BEIIECTBa,
XUMHUYECKHUE PEAKINH (M0 YUCIy U COCTaBY YYAaCTBYIOIIUX B PEAKLMU BEIIECTB, MO
Ter1oBoMy 3 dexTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIACCOB, TIOATBEP)KIasi OMNHCAHWE TPUMEpPAMH MOJIEKYJISAPHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XMMHUUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;
BBIUMCIISTH OTHOCUTEIBHYIO MOJEKYJISPHYI0 M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTA 10 (POpMyJie COETMHEHHSI, MACCOBYIO OO
BEILIECTBA B pACTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIUU;
IPUMEHATh OCHOBHBIE OIEpPAlli MBICIUTEIbHON AESITEIbHOCTH — aHAINU3 U CUHTE3,
CpaBHEHHUE, 000011IeHNE, CUCTEMAaTU3aLMI0, KI1aCCU(PUKAIIUIO, BHISIBICHUE TPUUNHHO-
-CJICZICTBEHHBIX CBSI3€HM — /Ui U3yUEHUsI CBOMCTB BELIECTB M XUMHUUECKUX PEAKIIMM,
€CTECTBEHHO-HAYYHblE ~ METOJbl  MO3HAaHWUA —  HaOJIOJEHUE, HU3MEpPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPeayibHBIN 1 MBICIICHHBIN);

clleIoBaTh IMpaBWJIaM [OJb30BAaHUS XUMHUYECKOW MOCYyIOoH U J1abopaTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBHJiaM OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHMSMU IO BHITIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OTBITOB I10 MOJTy4YEHHUO
M COOMpaHHIO ra3000pa3HbIX BELIECTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBJIEHUIO
pacTBOPOB C ONPEACIEHHOW MACCOBOM JOJIEM PACTBOPEHHOrO  BEIIECTBA,
IUIAaHUPOBAaTh M TMPOBOJUTH XUMHUYECKHE OHKCHEPUMEHThI IO pacrno3HaBaHUIO
PAcTBOPOB MIEIOYEH W KUCJIOT C MOMOIIbI0 MHANKATOPOB (Jlakmyc, (peHomndraneunH,
METWJIOPAHX U APyTrHe).

K xoHIy 00yuenus B 9 kiacce npeIMeTHBIE pe3ybTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XMMUUYECKUX TMOHSITUN: XUMUUYECKHUU 2JIEMEHT, aTOM,
MOJIEKYJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CI0XXHOE BEIIECTBO,
BaJICHTHOCTb, SJIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKasl peaKIus,
XUMUYECKasi CBSI3b, TEIIOBOW 3((DEKT peakiiuu, MOJb, MOJISIPHBIA 00BEM, PacTBOp,
3JIEKTPOJIUTBI, HEAJNEKTPOJUTHI, JJICKTPOJUTHYECKAs JUCCOLMAIUS, PpPEaKIuu
HOHHOTO OOMEHa, KarajauM3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMBIE |
HEOOpaTUMBbIE PEAKIIUM, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIE PEAKIIUHA, OKUCIUTEND,



BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJIEHHUE, aJUIOTPOMHs, aM(OTEPHOCTbD,
XUMHUYECKasi CBsA3b (KOBAJEHTHAs, HWOHHAs, METaJUIMYecKas), KpUCTauIMYecKas
pen€TKa, KOppo3usi METAIIOB, CIJIaBbl, CKOPOCTh XMMUYECKON peakuu, IpeIeabHO
nomyctuMas konunentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITUN U NPUMEHSATH 3TH
MIOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHUs (QOpMYJ BEHIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIINN;

OMpeNeNsaTh BAJICHTHOCTh U CTENEHb OKHUCICHUS XHUMHYECKUX OJJIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY
KJIACCy COeIMHEHHH 1o (hopMyrnaM, BUJ XUMUUECKON CBSI3U (KOBaJICHTHAs, HOHHAS,
METa/NInYecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsj HOHA MO0 XUMHYECKOU
dbopmyre, XxapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCTUHEHUH, TUTT
KPUCTaJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich [lepuoanueckoro 3akona /[. . Menneneesa u 1eMOHCTPUPOBATH
€ro NOHMMAaHHE: ONUCHIBATh U XapaKTEepU30BaTh TaOIMUHYIO (hopmy [lepuonnueckoi
CUCTEMbl XMMHUYECKUX DBJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moarpymnmna (A-
rpynmna)» u «mobounas noxarpymnma (b-rpymma)», Mansie W OOJBIIME MEPUOJIBI,
COOTHOCUTh O0O3HAa4YE€HUs, KOTOpPbIE HMEIOTCS B MEPUOAUYECKON Tabnuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsj sapa, 001Iee YUCIIO0 JIEKTPOHOB U paCHpeIeIICHNUE UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB M HX
COEMHEHUI B Mpeiesiax MAJIbIX MEPHUOJIOB U IIIaBHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  BJIEMEHThl, HEOPraHMYEeCKHUE  BEIECTBa,
XUMHUYECKUE PEaKInu (TI0 YUCITY M COCTAaBYy YYaCTBYIOIIUX B PEAKIIUU BELIECTB, IO
TEIUIOBOMY 3(PPEKTY, 1O U3MEHEHHIO CTENICHEN OKUCIICHNS XUMUYECKUX JIEMEHTOB);
XapaKkTepHu3oBaTh (OMHUCHIBATH) OOIIME U CHeuu(pUUecKue XUMHUYECKHME CBOWCTBA
MPOCTHIX U CJIOXHBIX BEIIECTB, MOATBEPK/1as OMKUCAHUE PUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

COCTaBJIATh YPABHEHHUS SJIEKTPOIUTUYECKOW IUCCOLUMALMM KHUCIOT, IIEJIOYEd H
COJICH, TIOJIHBIE M COKpAIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YpaBHEHUS
peaklMii, TOATBEPKAAIOUIMX CYIIECTBOBAHME T'€HETUYECKOM CBA3UM  MEXKIY
BELIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHca ITHX PEaKInii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBHUSX;

BBIUMCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEeHTa 1o (hOpMYyJie COeIMHEHUS, MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEAKIUY;



coOmo/IaTh TMpaBWia TMOJB30BAHUS XUMHUYECKOW TOCYAOH U JIaOOpaTOPHBIM
o0opyZ0BaHUEM, a TAKXKe MpaBmia OOpaIeHUsl C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLMSAMU 10 BBIMOJHEHUIO JTA00PATOPHBIX XUMUYECKHX OIBITOB I10 IMOTYUYCHHUIO
¥ COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U yIIEKUCIIOro Tra3a);

MPOBOJIUTH PEAKIINU, OATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JINYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOIUA-, KapOoHaT-, docdart-,
CUJIMKaT-, Ccynb(ar-, THAPOKCUIA-UOHBI, KAaTHOHHl aMMOHHMS M HMOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINUE B BOJIHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIIECTB;
MIPUMEHATH OCHOBHBIE OIEPAIIMN MBICIUTEIBHON JEATEIBHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHE, 000O0IICHNE, CHUCTEMATU3AINI0, BBHISIBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUISI U3YYCHUSI CBOMCTB BEIIECTB U XHUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIe METOABl TIO3HAHUS — HaAOIIOJCGHUE, H3MEPECHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBAaHMSIX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [IOK
3.1 XMMHYECKHX 571eMeHTOB J1. 1. ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 ATOMEI H MOTEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEleCTBa 1 bubmorexa [TOK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
pPosa b : https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 J1a00paTOPHH M IPOMBIIIJICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoanueckas cucrtema Bbu6muotexa [JOK
XUMUYECKUX djiemeHToB /1. 1. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [lepuonsl, rpymmsl, 01 TIbI bubmorexa OK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DIJIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
58
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okucnenis . https://m.edSO(I)_.[ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bub6nmoreka [IOK
64 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 https://m.e dsog)l.ru 100adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue atromMa. XUMUYECKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no teme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMHUYECKOM

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHBIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpEICTaBICHUH 00 bubmmorexa [TOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenne dKCIepuMeEHTATBLHBIX bubmmorexa TIOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
pEeaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv 13V https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux puznyeckue
1 XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrosjapHas KUCIIOTa U €€ COJIH bubnnorexa [JOK
https://m.edso0.ru/00ae006c
[IpakTnueckast padora Ne 4 o teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
p 8 https://m.edso0.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkneimme https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayUIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOIBI M METOEI €6 buGnuorexa [IOK
., https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [JOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
95
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3aj1a4 1o Teme «Baxueumme https://m.edso0.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. ®enepanbHasg paboyasi mporpamma

2.IloypouHbie IIaHUPOBAHUSA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chem.msu.su/rus/elibrary/

http://www.alhimik.ru/

http://xumuk.ru/

http://www.hij.ru/






