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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIMHU MPEerogaBaHusl y4eOHOTro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LENAX, OOIed cTpareruu
oOy4eHMs, BOCHHTAHHS M PAa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
npeamera, YCTaHaBJIMBAECT o0s3aTeNbHOE IPEAMETHOE COJIEpKaHHUE,
npeAycMaTpUBaeT pacIpeleieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE 10
paszgenaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEAENSET KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKH COIEPKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHMS XHUMHUU C YU4€TOM  MEXMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTHKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MpoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE IeJIel U3ydeHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromierocss Mo OCBOCHHIO
y4eOHOTr0 Co/iepKaHMs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHHUS MUPOBO33PEHUS
o0yyJaroIierocs, €ro MmpeiCTaBICHU O MaTEpUaILHOM €IWHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIUHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUILEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXKHOCTEH  JUJII  CaMOpa3BUTHUS |
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEM
0o0y4Jarommxcsi, HaBBIKOB HMX CaMOCTOATEJIBHOM y4eOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEIMU(UKON HAYYHOTO MBIINUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3MJISi/Ia HA €AUHCTBO MIPUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIIUXCS;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTEeCTBEHHO-
HAYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
comepkaHusi  y4eOHOTO  mMpeaMeTa, KOTOPBIA  SBISETCS  MEJaroruvecKu
a/IalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPraHMYEeCKOW XWUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHUU CPOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ uzydeHuro. ColepxKaHue CKIAIbIBACTCS U3 CUCTEMBI
MIOHATUN 0 XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBLHOTO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEACTABICHUAN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCEI0 €CTECTBO3HAHUSI;

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TpenacTaBieHUd 00 DIEKTPOJUTUYECKON JUCCOIMAIllMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACcCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEU IMPAKTUYECKOrO NMPUMEHEHHUSI U IOIYyYECHUS
U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIAIONIEN HAYYHOU KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METOJaM MO3HAHUSA B Hayke. M3ydeHHe XMMHUM NOPOUCXOIUT C MPUBIICUCHUEM
3HAHWN W3 paHee W3YYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyXalomuid MUpy,
«buoinorus. 5—7 xiacce» u «Pusuka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECCKOU
JNEATEIPHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOWT B (POPMUPOBAHUHM CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXKHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHHUM,
JOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKUX peaklnii, B GOpMHUPOBAHUM U PA3BUTUU TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWHU B YYEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHUU TPaBWJI O€30MacHOro oOpamlieHusi ¢ BELIECTBAMU B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsI BaXKHOE
3HaYeHHUe MPUOOPENN TaKUEe eI, KaK:

— (opmupoBaHHEe HHTEIJICKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCcKoe MpUOOIIeHUE
oOyyaromuxcsi K CaMOCTOATEIbHOM I103HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TMO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCaoBUid, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOMNO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEpPCAJbHOE 3HAUYEHUE MJis
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (opmupoBanre oOmed (QYHKIMOHATBHON UM €CTECTBEHHO-HAyYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YyMEHHHA OOBSICHATHh U OLEHUBATH SIBICHUSA
OKpY>KaIOIlIET0 MHpa, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHUH
XUMHM, TPUMEHATh UX MpPU PEUICHUH MpoOJeM B IOBCEAHEBHOM >XU3HHU U
TPYAOBOM JAEATEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUW [UIsi BBIPAOOTKH HKOJOTHYECKU
1eJIeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IIEJNIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIe MPUPOAHON CPebl;

— Ppa3BUTHE MOTHUBAIUU K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGuis U HAMpaBIEHHOCTH NajlbHEHIIEro
oOy4eHwusI.

OOmiee YMCIO YAacOB, OTBEAEHHBIX JUIS HW3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOT0 00111er0o o0pa3zoBanus, coctapisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObl pa3esieHust CMECei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumuueckas ¢dopmyrna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUHU.

KonunuectBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

du3NYeCKUe U XUMHUUECKUE SBICHUSA. XUMUYECKAs peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHHUSI MacChl BEIIECTB. XMMHUECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYJIOH, MpaBuiIaMu paboThl B JJaOOpaToOpuu M
npuémMamMu o0palleHus ¢ J1adopaTopHbIM O0OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3UYECKX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOICHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JibJa, PAaCTHUPAHHME caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpEHHE CBEYHM, MPOKAJTUBAHUE
MEJIHOW TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCIOTON) SIBICHUM, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, paszsioxKEHUE TUIAPOKCHUIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Kene3a ¢ pactBopom cosu meau (1),
M3Yy4eHHUE CIMOCOOOB Pa3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBaHUE, JUCTUIUISIIUA, XpoMaTorpadus, TpoBeACHNE OYMCTKH MOBAPEHHOMN
COJIM, HaOJIOJICHWE W  ONHCaHWE  PEe3yJIbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJIENIEd MOJIEKYJ
(1IapocTepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cMech razo. CocraB Bo3ayxa. Kucnopon — 3jieMeHT U MpocToe
BelecTBO. HaxoxkaeHue kuciopona B mpupoje, (U3MYECKHMEe M XUMUYECKHUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoOb



MOJYYEHHS] KHUCJIOpOJa B Ja0opaTopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKALIHS KUCIOPOA.

TeroBoit 3¢ (deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHWS,
9K30- M JHAOTEPMHUYECKHE peakuuu. TOIIMBO: yIrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxaenue Bomopona B
npupoae, Gu3Mdeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

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

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBAa B PacTBOpE. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBaHHS.
Ponp pacTBOpoB B Ipupoze U B KHU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannmdeckux coenuneHuit. Oxcuapl. Kiaccudukanus
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCIOTHbIE, aM{OTepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Du3nUeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3NMYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu MmertamnoB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tomyuyenue couei.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPkKAaHUs KUCIOpoAa B BO3yX€, MMOIYyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBECHUS U
MpEKpamieHus TOpeHus (moXapa), O3HAKOMJIEHWE C oOpasllaMh OKCHIIOB U
OMKMCAaHUE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACHO3HABAHME U M3YyUYCHHE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUECOMATEPUATIOB), HAOIIOJEHUE O0Pa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIEIOBAHUE OCOOCHHOCTEM pACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUE BOJBI C METAJLIAMU
(HaTpyeM ®  KajibllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



WCCTIEIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PAaCTBOpAaX KUCIOT U IIEIOYEH,
u3yueHue B3aumopeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIOT C MeETajulaMH, pEeakUHil HEUTpalh3aluy, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHelmme Kiaccbl HEOPTaHUYECKUX
COCIIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumogmuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAcCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsATHE O
IpyNmax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, HHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3ytoT aM()OTEpPHBIE OKCUIBI
Y TUAPOKCUJIBL.

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©W  JJIUHHONEpUOAHAs  (HOPMBI
[Tepuoanyeckoit cucrembl xumuueckux ameMeHToB [[. . Menneneesa. Ilepuobl
U rpynnbl. Ouznueckuii CMBICIT TOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOJa U
TPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Onektponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000JI0YeK aToOMOB TEepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
ITepuomnueckoit cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuogunueckoro 3akona u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB JUIA pa3BUTHs Hayku W mnpakTtuku. [[. Y. MeHneneeB — yd€HbIM U
rpaXKJaHVH.

Xumuyeckass cBsa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnRepuMeHm

U3y4eHHe OO0pa3lioB BEHIECTB META/VIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLIHMI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mesicnpeomemmuboie cea3u



Peanuzanust MeXOpeAMETHBIX CBSI3€M MpU M3YyYEHHM XMMHUM B 8 Kilacce
OCYIIIECTBJISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX eCTECTBEHHO-HAYYHBIX
NOHSATUM, TaK U MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAyYHBIH (akKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJNW3, CHUHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJICIIb, SIBJIICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYECKUE BEIMYHUHBI, CITUHUIIBI
M3MEpEHUs, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMUYecKas peakius

[Tepuonuueckunii 3akoH. [lepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUsi U HUX
COCIMHECHUNA B COOTBETCTBMHU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuoandeckou
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUMBI KPUCTALITUYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMUYECKON PEIIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BENIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanust XuMU4eCKUX peakiydii Mo pa3IudyHbIM IpU3HaKaM (110 YUCTy
M COCTaBy Y4YacTBYIOIIMX B pPEaKIMU BEIIECTB, IO TEIIOBOMY 3(dekTy, Mo
M3MEHEHUIO CTEMEHEeW OKHUCIICHUS XUMHUYECKHX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHIO KaTajlnu3aTopa). JK30- U HAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[lonsiTue 0 cKOpOCTH XUMHUYeCKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karanmse. [losTue 0 xumuueckom paBHoBecun. DakTopel,
BIUAIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJO0KEHUE XUMHUUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIE ~ pPEaKIMU,  AJICKTPOHHBINM  OajlaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUHU. CocraBiieHue ypaBHEHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  HMCIOJB30BAHHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoi cBsa3u. Crenens aucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUS PEAKIIMd MOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEICTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THApOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUUYECKOW peakluu
OT BO3JCUCTBHUS PA3IMUYHBIX (PAKTOPOB, MCCIIENOBAHUE IJICKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLUALNHA KHCIOT, WIENOYEed M  COJIEH
(BO3MOXKHO  HCHOJIB30BAHME  BUJEO  MaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKM  TPOTEKAHHWS  peakuuMid  HOHHOro  oOMEHa
(oOpa3zoBanue oOcajaka, BbIIEIEHHE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHI
(ropeHue, peakH pasyioKEHHUs, COCIMHEHUS), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEAKIUMd HAa  HWOHBI, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoOreHoB. XHMMHUYECKHE CBOMCTBA HAa MpUMEpe  XJopa
(B3auMOJEHCTBHE C METalIaMH, HEMETaulaMH, WIeJ0oYaMu). XJIIOPOBOJOPO/I.
ConsHast KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHE. [lericTBue
XJIOpa W XJIOPOBOJIOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaxO0JICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XuMH4yeckue cBorctBa. OKCUABI cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwmciora, (QuU3HUEeCKMe W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS KJlacca KHUCJIOT U cruernuduyeckne). XHUMHUYECKUE PEaKInu,
JeXalle B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMyYeHUsI CEPHOM KHCIIOTHI.
IIpumenenue cepHoil KUCIOThI. CONM CEPHOW KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha



cynb(dar-uon. Haxoxxnenue cepbl U €€ COCAMHEHHWH B TpUpPOaE. XUMUYECKOE
3arpsA3HEHHUE OKPYXAIOIIEH Ccpelbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXK]IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6miast xapaktepucTtuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTENEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPUPOJIE,
duszndeckue 1 XUMHIECKHe CBOCTBA. KpyroBopoT azora B nmpupoje. AMMHAK, €To
du3nUecKre u XUMUIECKHNE CBOWCTBA, MOMyueHrne u npuMeneHue. Conm aMMOHHUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MojyuyeHue, (PU3MUEeCKHe U XUMHUYECKHUE
cBOlicTBa (00mMe Kak TMPEACTABUTENS KJIacca KUCIOT M CHEIUPUIECKUC).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B Kaue€CTBE MHUHEPaIbHBIX
ynoopennii. XuMUYeCKOe 3arpsi3HEHHE OKPYKAIOIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTpornabie Moaudukamuu (ocdopa, duszndeckne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopnas kucnota, pu3MIECKUe U XUMHUIECKUE CBOICTBA,
nosydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

O6mias xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHUSA.  YTIUIEpOJd,  aJUIOTPOIIHbIE
Moau(dUKalMKM, pacnpoCTpaHEHHE B TpuUpoje, (Pu3nuecKkue U XUMHUYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DJKOJOTUYECKUE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumore3a riao0albHOr0 NOTEIUVICHUS KIMMara, MapHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COoM, UX PU3NUYECKUEe U XUMHUYECKHUE CBOICTBA,
MojdyuyeHrue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILUIEHHOCTH U CEITBCKOM
XO35UCTBE.

[lepBoHauanbHBIC MOHATUS 00 OPraHUYECKUX BEHIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, dTaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAasl KUCTIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HePTh),
MPOIYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTie 0 OMONOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YriIeBoJax — M UX
poiiM B KM3HM 4YeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuwnii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJyYeHUE U
npumeHenne. CoeanHEHHS KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHUss 00
okcuae kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIOJb30BAaHUEC B
OBITY, B IIPOMBIIIJIEHHOCTH. BaxkHeline CTpouTeIbHbIE MaTepHasibl: KepaMHUKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl G€30macHOTO MCIMOIB30BAHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HMU.

Xumuyeckuii IKCHepuMeHm

U3y4YeHHE 0Opa3I[OB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTpPaKAMOIHMEe (U3MUECKHE W XHUMHYECKHE CBOHCTBA
rajoreéHOB M HUX COEJUHEHHN (BO3MOXKHO MCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJIEHHE C O00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu cepbl M €€  COCIUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HAOIIOACHUE TIpollecca OOYTIMBAaHMsI caxapa IMoJ| JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Y4YECHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOMN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peakiny Ha cyibdar-
MOH U HaOJIOJIcHUE MpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3zota, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, paclio3HaBaHWE W M3Y4YCHUE CBOMCTB aMMMakKa, MPOBEJACHUE
KauyeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ochar-uoH U U3yuyeHHUE MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MoOJEeen
KpPUCTAUIMUECKUX PEIIETOK aiMasza, rpadura, QyiepeHa, O3HAKOMJICHHUE C
IPOLIECCOM  aJCOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTUBOTa3a, MOJydyeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YEHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaUYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W U3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE JKCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHene HeMETAIUIbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO0m1as xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nonoxkeHus B llepmogmyeckor cucreMe Xumuueckux daeMmeHTtoB JI. W.
MenpeneeBa u cTpoeHusi arToMoB. CTpoeHue MeTajuioB. MeTamnyeckas CBs3b U
METAJJIMYECKasi  KpUCTAJUIMUECKass  Pem€Tka.  DIEKTPOXUMHUYECKUH  pAall
HaIpsHKEHUN MeTauioB. OU3NUYecKne U XUMUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
crocoObl ToiyueHus: MmetauioB. [loHsSTHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTYH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBIIINIEHHOCTH.

[llenounsie meTamnel: nosnoxeHue B llepuoamyeckon cucreme XUMHYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHUE MX AaTOMOB, HAaXOXJECHUE B MPUPOJE.
dusznveckrue U XMMUUYECKUEe CBOMCTBA (Ha mpuMepe Hatpusl U Kanus). OKCUIbI U



TUOPOKCUABI HATpusd M Kanusa. [IpuMeHeHue 1IeNnoYHbIX METauiOB W HX
COCJIMHCHMH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOKCHHE B
[lepnoanueckon cucreme xumudeckux aneMmeHToB Jl. M. MenaeneeBa, crtpoeHue
MX aTOMOB, HaxXOXJEHHE B npupoae. Ou3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
u Kanbiuda. Baxuelinve coequHEHUs KalblUsi (OKCHJ, THUAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproinueckor cucTeMe XuMUIECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aroma, HaxoxaeHue B mnpupone. duszmueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THIPOKCH]IA
aJIIOMMHMUS.

Kenezo: nonoxenue B [lepuoguueckoil cucremMe XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoeHHE aToMa, HaxoXJaeHUEe B mnpupoae. Dusnmueckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI M conn kene3a (1) u sxxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMH METANIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOWMCTBAaMH, H3YYE€HHE  PE3YJIbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[Usl W HaTpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB ECTKOW BOJIBI, MPOIIECCA TOPEHUS KEe3a B KUCIOPOIE
(BOBMOXXHO  MCIIOJIb30BAaHME  BUJICOMATEpPUAJIOB), IPU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAaKIMN HA MOHBI: MAarHus, KUIbLHS, aJIOMUHUS, [IUHKA, JKEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAaMU HaTpus, KaJius U Kaidblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA aTIOMUHUS
Y THAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHenime
METaJlJIbl ¥ UX COSTMHCHUS.

X¥MHUS M OKPY:KaloLIas cpeaa

BemecTtBa m Marepuansl B IOBCEAHEBHOW KU3HM YeJOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XAMHUYECKHX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYXKawIleh cpeabl (MpeaeibHas I0MmycTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poap xumMuu B penieHun dKOJIOTrMYeCKUX
mpo0Jem.

Xumuueckuii IKChepumenm:

n3ydeHue o0pasioB MaTepuajioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mesxcnpeomemmnvle ceazu



Peanuzamusi MeXnpeIMETHBIX CBsI3€H NMpU HM3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHITHUH, SBJISIOMINXCS CUCTEMHBIMU IJIS OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(uKaluusg, TEPUOANYHOCTb, HaOIIOICHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

@dusnka: Mmarepus, aTroM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOTHUKH,
MOJYIPOBOJIHUKU,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, a3, pacTBOP, paCTBOPUMOCTb, KPUCTAIIINYECKast
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE IOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHU A

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIEro
o0pa3oBaHUsI JOCTUTalOTCsl B X0Jie OOYYEeHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, TNPHUHSITHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUA M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOlIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALUU U
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHMMAaHWs 3HAYEHUsS XUMHYECKOW HAayKu B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHOUM WH(pOpMAaIMEil o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM W OTECUECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEJACTABJICHUS] O COLUMAJIBHBIX HOPMax M MPAaBUAJIAX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM AESATEIBbHOCTU MpHU
BBITIOJIHEHUN YYE€OHBIX, TMO3HABATEIbHBIX 3a/lad, BBIMIOJIHEHUH XHWMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHNN YY€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecce ATOM y4eOHOM EeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMHUYECKOW PEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABISIOLINE
OCHOBY JIJI1 TIOHMMAaHUsI CYIIHOCTH HAay4YHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOJUMBIC IJII OOBSCHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHU,
MO3HABaTEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPaTypo, IOCTYHHBIMA TEXHHUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  €aMO0Opa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATENbCKOU
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U ypPOBHS OOydYeHUS B
JlajabHEHIIeM;

4) popMupoBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIIO/IEHNUsS TIpaBUi  OE30MAaCHOCTH TMpU  OOpaIleHWH C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUYECKOMY M3Y4YEeHHIO Tpodeccuii U Tpyaa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TpPYIAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHWUA 10 XUMHUHU, OCO3HAHHBIA BBIOOD
MH/IMBUIYaJIbHON TPAEKTOPUH MPOJOKEHHsI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHOW Mpo(heCCHOHATBHON AESTENBHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU LEJIeCO00pa3HOe OTHOIIEHHWE K MpPHUpOJie KaK HCTOYHHKY
’KU3HHU Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTU 30pPOBOI0 U
O0e3zonmacHOro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXHUYECKOMY 3I0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ1 0€30MaCHOTO MOBEJCHUS MPU paboTe ¢ BEUIECTBAMMU, a TAKXKE B CUTYyallHsIX,
YTPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPY>KaIOLIEeW MTPUPOTHON CPEAOU, JJIsl TIOBBIIECHUS
YPOBHSL  3KOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAJTLHOTO  XapakTepa
HKOJIOTMYECKUX MpOoOJIieM M MyTed MX pelieHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaThCA UM B IO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pE3ylbTaTOB BBIICISAIOT 3HAYUMBIE JUIS
(GopMupOBaHHsS MHPOBO33pEHHUsI OOIIECHAYYHbIE TOHATHUA (3aKOH, TEOpHs,
MNPUHIINII, TUIIOTe3a, PakT, CUCTEMa, MPOIeCcC, IKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUM U3 ATUX NMPEeAMETOB (HOPMHUPOBATH IMPEACTABICHUE O LEIOCTHON



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpbIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO U OCYIECTBICHUIO Y4eOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIACIATH UX XapaKTEpHbIE
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTICTHHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KJIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABJIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSA3U MEXKIAY OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTUUECKHE pacCyX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUH),
JeJaTh BBIBOJIbI M 3aKJIFOYECHUS;

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHbIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTAa), XUMHUYECKass (GopMysia U ypaBHEHUE
XUMUYECKON peakiuy — MpU PEIICeHUH y4eOHO-TIO3HABATEIbHBIX 33jla4, C Y4ETOM
ATUX MOJICTbHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTePU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eMCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KadeCTBE HHCTPYMEHTA
MO3HAHUA, a TakKXKe B KAdyeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME HaOMoJaTh 3a XOJ0M IIpoIliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MPOJIeTIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJIYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
nmocobus, pecypchl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBI U 3apOChl IMPU MOUCKE U OTOOpE
UH(GOPMALlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O UCIOJIb30BAHUS PA3JIMYHbBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsI UHPOpMAIU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMA CXEMaMH, JharpamMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJIb30BaTh M aHaJIM3upoBaTh B Ipolecce Yy4yeOHOH U
HCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpebl.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

yYMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJie Juajora W (WIdM) JAUCKYCCHH) IO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYECHHBIC  pE3yJbTaThl  ITO3HABATEJILHON
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pE3ybTAaTOB BBHINOJHEHHUS XUMHYECKOT0 JKCIIEpUMEHTa (J1aODOpaTOPHOIO OIIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACATENBHOCTH P PELIECHUHU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBUA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNbHOCTH, IUIAaHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEIbHOCTh, BIOUPATh Hanbosee d3(PPeKTUBHBIE CIIOCOOBI pelieHusl YYeOHbIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEJUIOKEHHBIM aNTOPUTM JEUCTBUW NIPU BBINOJHEHUH 3aJaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LENTU, YMEHHE
HCIIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB [0 OCBOEHHUIO 0053aTE€IHLHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyeil mnporpaMMonu,
BBIICJISIIOT: OCBOCHHBbIE OOYYAIOIMMHUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro HWHTEPHpPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas IO XUMUYECKOTO dJIEMEHTA B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYECKasi pPeakius, KilacCu(UKanus peakluid: peakinu
COCAMHEHUS, pEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
oOMeHa, K30~ U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiunm,
AIpO aToma, JJEKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
MOHHAs CBS3b, MOH, KATHOH, aHUOH, PACTBOpP, MAccOBas JIOJS BEILECTBA
(TporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKMX TIOHSATUA U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BEUIECTB U X MPEBPAIICHUIA;

e HCIMOJb30BaTh XHMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBJeHUS (Qopmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COECAUHECHUHN I10
dbopmynaMm, BHA XUMHYECKOHM CBS3M (KOBaJeHTHAas HM HOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBaThb cMmbica [lepuomnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATH TMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

e OINWCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMHWYECKUX DJJIEMEHTOB: pa3jiMyaTh TOHSATUS «TJIABHAS
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabaune «llepuognyeckas cucTtemMa XuMudeckux diaemernToB [J[. U
MengeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yrciio dJIEKTPOHOB
U pacnpeeleHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMUYCCKUX MPEBPAIICHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIAPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTOo »dJieMeHTa 10 ¢opmyIie
COEAMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KIaCCU(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJII M3YyYEHHs] CBOMCTB
BCIIECTB M XHMHYECKUX PpEAKIMi, ECTECCTBEHHO-HAYyYHBIC METOJbI
MO3HAHUS — HAONIOACHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIM 1 MBICIICHHBIN );

CleoBaTh ~ NpaBWJIaM  TOJb30BAaHUS  XUMHUYECKOM  MOCYyIOH
nabopaTOpHBIM  00OpPYIOBAaHMEM, a TakKe TMpaBHIaM OOpaIIeHHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBITIOJIHCHHIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacno3HaBaHHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, henondTasent, METHIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATUM: XUMHYECKUH
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHMOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJUTHYECKAS JUCCOLMALNS, PEAKIIMd HOHHOIO
oOMeHa, KaTajiu3aTtop, XUMHYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE PpEaKINK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTaHOBJIECHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/lInyecKas), KpHUCTaJUIM4ecKass pemeTka, KOppo3us METaJIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMPeaebHO JOIMyCTUMast
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U X MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOU (hopMmylie, XapakTep Cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona JI. WM. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATh U XapaKTepU30BaTh
Tabnuunyto popmy Ileprogmyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-Tpynma)»y U «moOouyHas
noarpynna (b-rpynma)», manesle u OOJbIIHME MEPUOIBI, COOTHOCHTH
0003HAYCHHUs, KOTOpPhIE MMEITCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajiblX IEePUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOLIUX B PEaKIUU
BEIIIECTB, TIO0 TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHUIO CTEMEHEH OKUCIICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPAaBHEHUS DJEKTPOJIUTHYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0Y€EN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca dTHX PEaKIIHiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O M  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OdJIeMEeHTa 10 (opMmyIie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOmo/laTh  MpaBWjia  MOJB30BAHUA  XUMHUYECKOW  TMOCYyAOH W
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXe TMpaBwia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  pEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMU-,
noaua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-WOHBI,
KaTHOHBI aMMOHHS W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEIILHON JEeATeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMAaTHU3aIlui0, BBISBICHUC
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HaAOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuyectBo 4yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(POBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTshI padoTshI
Pa3nea 1. IlepBonayanbHble XUMHYECKHE NOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK

' MPAKTUYECKOU EeSATEILHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubnuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa. Ilonarue o kucimorax 8 1 bubnnoreka [JOK

' U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChI 11 1 1 bubnmoreka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edso00.ru/7f41837¢c

Hroro no paszneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn



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
IIepnonnueckas cucrema

bubmuorexa [JOK

3.1 7
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 8 bubmmorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorera [JOK
P P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10O 68

[TPOT'PAMME



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

9 KVIACC

KoauvecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BeniecTBO U XUMHUYeCKHE PeaKIUn
11 [ToBTOpEeHME U yrayOIeHHe 3HAHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIIMu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraaanl 1 HX coeNHEHUS
21 OO6m1ast xapakTepruCTUKa XUMUYECKHUX 4 1 bubnnorexa [JOK
' snemenToB VIIA-rpymisl. ['anores: https://m.eds00.ru/7f41a636
OO11ast XapaKTePUCTHKA XUMHYESCKHIX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubmorexa HOK
' PYTHEL. 5P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO0r11ast XapaKTEPUCTHKA XUMHYCCKIX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubnmorera LOK
' PYTHIEL. ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO0r11ast XapaKTEPUCTHKA XUMHYCCKIX
2.4 aniemenToB IVA-rpymnnel. Yriepoa u 8 1 2 bubmorexa TIOK
' . PYIIIBL p https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTUHCHUS
Hroro no pazneny 25



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

Pazgea 3. MeTaaabl M HX COeAUHEHUA

N bub6nmoreka [IOK
3.1 Obmpme cBoficTBa METAIIOB 4 https://m.edso0o.ru/7f41a636
N bubnmoreka [IOK
3.2 Baxxuee MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HU YeJI0BEKA 3 buGnuorexa [IOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
: . PHMEP https://m.edso0.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubmuorexa [JOK
6 ATOMEL H MOIICKYTEI L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
1 X .B
0 umirieckas popuysa. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bu6mmorexa [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUS IPOTEKaAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
B N yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubmmorexa [JOK
A P : https://m.edso0.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoNEeuCT. O000IIeHNe U brbmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
POAA Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopuu Zlqn OMLImnerH(f::TI/I bubmmorexa [JOK
PATOPHIL 1 TIp ‘ https://m.edso0.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUAX
TormmmBo (HedTh, Yroiab U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI lro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bubnnoreka [JOK
BelecTso. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 IT
o OFFITHE O KHEJOTax 1 cobx https://m.edso0.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue Boopo/a,

W3yYE€HHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma, KoJIMyecTBa

33 BEIIECTBA ra3a o €ro N3BeCTHOM bubmorexa [IOK

B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncinenus 00bEMOB ra3os I10

34 aBHEHMIO PEAKIIMN HAa OCHOBE 3aKOHA bubmorexa LOK
yp . peaxtt B https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B

35 du3nvecKue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. ITonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacelleHHbBIE

37 u HI;HaCBI peHHLIE aCTBOPBI MHEIICCOBaSI bubnmorexa [IOK

Hl p ppl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: coCTaB, KjIacCupUKAIs, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmnorexa [IOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnmuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bubnunoreka [HOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,

46 CHOCO((SBI;) oI )eHI/ISI nganIc)KI/Ie bubmmorexa [JOK

y YL https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edso0.ru/00ad9b7c
COEAMHECHUIN»

48 I'eneTnueckas cBsI3b MEXKIy Ki1accaMmu bubnunorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O06o00611eHre U cucTeMaTu3alys 3HaHU!

- H https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMUYECKUX A1eMeHTOB. [lonaTue o bubmmorexa [OK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuoanueckas cucTeMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
bubnmnoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI H

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit bubmorexa LHOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTa TI0 ero MOJIO0KESHUIO B bubmuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Pesepubiil ypok. O6006111eHIE 1
58 CI/ICTEM&TI/BZP Wsl 3HAHUH / bubmorexa HOK
. H https://m.edso00.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CtpoeHne aToMa. XUMUYIECKas CBSI3b) bubmorexa [JOK
P y ' https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEKTPOOTPULATENIEHOCTh AaTOMOB bubnuoreka [IOK
60
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 4
OMHT XHMITHCCKAT CBA3D https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nomnsipHas XUMHUYECKast bubnuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
1
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH httos://m.edsoo.ru/00adb076
Pese i1 ypok. O600mmeHune
67 CI/ICTI;:/II;I;IIE’,ZP usi 3HaHHfIHl HEHTel\I:IIe 1 bubmorexa LHOK
5 https://m.edsoo.ru/00ad9ch2
«CtpoeHne aroma. XUMUYECKas CBSI3b)
68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

i https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubsl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

5 Knaccudukanus XuMHuecKux 1 bubnnoreka [JOK
pEAKIHI MO pa3INYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHsTHE O TOMOTE€HHBIX U 1 bubmmorexa [JOK
PEAKIUH. https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DaKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble bubnnorexa LIOK
o [HaIHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubmaorexa [IOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmorexa LHOK
pu https://m.edso00.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa [IOK
ped o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: UMEHTAJIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas padorta Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p o THATTHAL. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

MPUMEHCHUE
[TpakTuueckas padota Ne 2 o Teme
20 «[lony4yeHnue coNTHON KUCTOTHI bubmmorexa [TOK
yi B . ’ https://m.edso0o.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bubnnoreka [JOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
¢duznyecKkue 1 XuMUYECKHe CBONCTBA https://m.edso00.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GU3nvecKue u
XUMUYECKHUE CBOMCTBA

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

AMMUak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa LHOK
» HOIYH https://m.edsoo.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «Ilomydyenre aMmmuaka, U3yuyeHue ero bubmorexa [JOK
. yh ke https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0peHunii. XUMHUYECKOE bubmmorexa LOK
YAORP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (p(bl/l;)SI/I(‘Ie)CKI/Ie " bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) e gmﬂzec;;e 1 XUMUYECKHUE bubmorexa [JOK

p ? e https://m.edso00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmuotexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBs3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYronbHast KucioTa u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemuwuii 1 ero coegHeHUs Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnorexa [JOK
«BaxHenmme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeime HeMeTaubl U UX bubmmorexa [TOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edso0o.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIIOB
XUMUYECKUE CBOWCTBA METAJLIOB.

. bubnmuotexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIpsHKEHUH METAILIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MeTtaiuioB. CiuiaBbl. Berauciienust mo

45 aBHEHUIM XUMHUYECKUX PEAKIIUU bubnnorexa LIOK
yp PCAKLIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB bubmorexa LHOK
PP https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47 [Hernotrere MeTais! https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [IlenouHoO3eMeNIbHBIC METAJIIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coequHEHUA Kb bubmnorexa [IOK
4 H https://m.edsoo.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHU3ALHS
3HAHUN
59 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTH BOIBI I METOILI €8 bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A 7
TEOMHHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnuorexa [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bu6mmoreka [IOK

> (IT) n xene3a (III) https://m.eds00.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3ALMS
3HaHUH’
[TpakTuueckas padota Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«BaxHeume MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 pEareHToB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COIEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIX0JIa MPOAYKTa
peakuu
61 O06o0011eHre U cucTeMaTH3alus
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «BakHeWIe MEeTauTbl B HX
COCTMHECHUS
BemectBa u matepuansl B bu6mmoreka [JOK
63 .
IIOBCEIHEBHOU JKU3HHU YETI0BEKA https://m.edso00.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsi3HEHUE bubnnoreka [JOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnoreka [JOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

PesepBHbIil ypok. O0001ICHNE 1
cUCTeMaTH3aIHs 3HAHUH

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Koxa
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

pe3yJibTaTa

1 ITo Teme: ((HepBOHaanBHHe XUMHNYCCKHEC ITIOHATHA»

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX [MOHSTHUI: arom,
MOJIEKYJ1a, XUMHUYECKHI 3JIEMEHT, HPOCTOE BEILIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOAHAas W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
11 BEIIECTBA, MOJb, MOJSIpHAas Macca, MaccoBas J0JII XHMHUYECKOTO
' JJIEeMEHTa B COCIMHEHUHU, MOJSIPHBIM O00BEM, XMMHUECKas pPEeaKIus,
KIacCUPUKALMS ~ pEaKIUi:  peakluu  COCOUHEHUs,  PEeaKINH
pa3NoKeHUs, peaklUd 3aMelIeHHs, peaKkIuu OoOMeHa, 0JK30- U

SHAOTEPMHUUYECKUE PEaKIMH, TEeIUIoBOM 3¢ (deKT peakiuu, pacTtBop,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

12 HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCECKUX MMOHATHU H

MNPUMCHATH OTH IMMOHATHA IPU OITMCAHWHN BCUICCTB U UX npeBpameHI/Iﬁ

13 WCIIONBh30BaTh XMUMHYECKYI0 CHUMBOJIUKY JJISI COCTaBJEHUS (OPMYI
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB COXpPAaHEHHS MacChl  BEIIECTB,
14 MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YYE€HHS, 3aKOHa

ABoraapo

15 OIIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

16 KJIaccu(UIUpPOBaTh XUMHUYECKHE peakuuu (M0 YUCIy U COCTaBy
Y4acCTBYIOUIUX B PEAKIMU BEIIECTB, M0 TEIUIOBOMY (P (DEKTY)

17 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAaccChl
BEILIECTB




1.8

1.9

1.10

BBIUHCIISTH MAacCOBYIO JOJIO XMMHYECKOrO 3JeMeHTa 1o (opmyse

COCIUHCHHUS,
BBIUUCIIATH MACCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBCHHOHAYYHBIC METObl MO3HAHUS — HAOJIIOJICHUE,
W3MEpEHUe,  MOJCIUPOBAHME,  OKCIEPUMEHT  (pealbHbli |

MBICJICHHBIN )

Ilo Teme: «BaxxHelmmue IMPEACTABUTECIIN HCOPraHUYCCKHUX BECIICCTB)»

2.1

2.2

paCKpbIBaTb CMBICII OCHOBHBIX XHMHYECKHUX MMOHSTHM: OKCH I,
KHCJ10Ta, OCHOBAaHUC, COJIb
OIpCaAC/IATh NPHUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coequHeHui o popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTL HCOPraHN4CCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHMMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi OMHCAHUE MPUMEPAMHU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

2.6

2.7

3.1

IIPOTHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBad, BO3MOKHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

CI€AOBaTh MpaBUJaM IMOJb30BAaHHUS XUMUYECKOW TIOCYyIOW H
nabopaTopHbIM 00OpyAOBaHHEM, a TaKKe MpaBUiaM OOpaIEHUs C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIUSMH I10 BBITOJHEHHUIO
mabOpaTOPHBIX XMMHYECKHUX OIBITOB MO TONYYEHUI0 M COOUpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U TPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPAaCTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO
MHMKATOPOB (JaKkMyc, ¢eHondraaert, METUIOPaHXK U IpYTHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOHN peaKIuu

I[To Teme: «llepmommueckuii 3akoH u Ilepuomumueckass cucrema
xumuyeckux snemeHtoB JI. . MengeneeBa. CtpoeHue aTromoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUND)
pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKHX IOHSATHN: SIIPO aToMma,
JNEKTPOHHBIA CJOW aroma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYCCKad CBA3b, IOJIIpHAd W HCEIOJIKIpHAAd KOBAJICHTHAA CBA3b,




3.2

3.3

3.4

AJIEKTPOOTPHUIIATEIPHOCTh, HOHHAs CBS3b, WOH, KaTUOH, AaHWOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHWYCCKHUEC 3JICMCHTHI

ONKCHIBATh U XapakTepu3oBaTh TabiuuHyto (opmy [lepuomudeckoit
CUCTeMbl XMMMYECKUX DJIEMEHTOB: pa3jinyaTh MOHITHUS «TJaBHAs
noarpynna (Arpymnma)» u «mobounas mnoarpynna (brpymnma)y,
«Majbie» U «OO0JIbIINEe)» MEPUOIBI

packpeiBaTh cMbica Ilepuoamueckoro 3akona J[.M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJJEMEHTOB OT HX nonoxeHus B llepuonnueckoit

CHUCTEMC

3.5

COOTHOCUTh  0003HAu€HHWs, KOTOpble HUMEHTCI B  Tabiuue
«Ileppoguyeckas  cucreMa  XUMUYECKHX  dineMeHToB I
MeHieneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsl sjapa, oOliee Yucio

QJICKTPOHOB U PACHpPCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

11

OIIpCACIIATh CTCIICHb OKHUCJICHUA JJICMCHTOB B 6I/IHapHBIX

COCANMHCHUAX

ONpeAeNATh BUJ XMMHMUYECKOM CBs3U (KOBaJIeHTHass W MOHHAas) B

HCOPraHNYCCKUX COCAUHCHUAX

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BelecTBO 1 XUMUYECKasi PEAKIUS)

pacKpbIBaTb CMBICI OCHOBHBIX XWUMHUYECKMX IOHATUH: pacTBop,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, AJIEKTPOIUTUYECKAs IAUCCOLUAINS,
peakiMy MOHHOTO OOMEHa, KaTalu3aTrop, XMMHUECKOE pPaBHOBECHE,
oOpaTtumble u HeoOpaThMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJINTEND,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHUE, AJUIOTPOINNS,
aMmQOTepHOCTh,  XMMHUYECKass  CBsA3b  (KOB&JIEGHTHas, HWOHHaf,

MeTaJ'IJ'II/I'-ICCKaSI), KpUCTaJllIN4YECKasd peméTKa, CIIJIaBbI, CKOPOCTH




XUMHYECKON peaKiuu

1.2

13

14

1.5

WJUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHMYECKUX IOHATHH H
IIPUMEHATH OTU ITOHATUS IIPU ONMCAHUM BEILIECTB U UX MIPEBPAILCHUN
COCTABJIAITh YPABHEHUS HIIEKTPOJUTUYECKON IUCCOLMALMMU KHUCIOT,
HIeJIOYeld M COJIEH, IOJHBIE W COKPalICHHBIC YPABHEHMs PEaKUU
HMOHHOI0 0OMeHa

PacKpbIBaTh CYHIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUN
MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHX peakuuit
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu

[Io Temam: «Hemeramnsl m ux coenuHeHus» U «MeTawibl U UX

COCAUHCHMUA»

2.1

2.2

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U cIeU(PUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMUCAHUE
MpUMepPaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOLIUX

XUMHYECKUX PEAKIUI

COCTaBJISITb YPaBHCHUA pCaKHHﬁ, MOATBCPIKAAIOIMIUX CYHICCTBOBAHHNC

Te€HETUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

2.4

2.5

3.1

3.2

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMHA,
BO3MOXHOCTH HNPOTCKAaHUA XHUMHUYCCKUX HpeBpaH.[eHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSX

CIEAOBaTh MpaBUJaM I[OJb30BAaHHUS XUMHUYECKOW TIOCYyIOW H
nabopaTopHbIM 00OpyAOBaHHEM, a TaKKe MpaBUiaM OOpaIlEeHUs C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMH IO BBITOJHEHUIO
nabOpaTOPHBIX XMMHUYECKHUX OIBITOB MO TONYYEHUI0 M COOMpaHHIO
ra3000pa3HbIX BEHIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a)

MPOBOJIUTH PEAKIIMH, TMOJATBEPXKIAIOIINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pAcCHO3HAaBAaTh OIBITHBIM MYTEM XJIOPHU-,
Opomun, womua, kapOonat, Qocdar, cumukar, cynabdar,
TUAPOKCUIUOHBI, KAaTHOHbI aMMOHHUS, MOHBbl HM3yYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHS 1 OKpY’KaroIasi cpenay

pacKpbIBaTh CMBICI OCHOBHBIX XUMHuUeckux monsaTui: [IJIK
BEILIECTBA; KOPPO3HUSI METAIIJIOB

INPUMCHATE OCHOBHBIC OIICpaluu MBICIIUTETbHON JCATCIIBHOCTH —




aHalM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,IICTBCHHBIX CBSI3CI>1 — JId I/ISY‘IGHI/IH
CBOMCTB BEIISCTB M XHUMHYECKHX PEaKIIMi;, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAONIOJCHHUe, H3MEpPEHUE, MOJCIHPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Koxa
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KM3HM YelOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. @U3MYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHHUE

BCIICCTB

ITonsTHe o MCTOJax IMO3HAaHUsA B XUMUU. Yucteie B€IICCTBA U CMCCH. Cnioco0n1
pasaciICHUus cMmecen

ATOoMBI W MOJICKYIJIBI. Xumuyeckue dieMeHTBHL. CHMBOJIBI  XUMHYECKUX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC YUYCHHUC

14

1.5

1.6

1.7

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 7071 XMMHAYECKOro 3JIEMEHTAa

B COCIMHCHNU

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHUE SBJICHHUSA. XHUMHUCCKas peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKU IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMu
pabotel B Jaboparopuu u TpuUEMamMu oOpalieHus ¢ J1abopaTOpHBIM
00OpyJOBaHUEM, H3yY€HHE W OINUCaHHE (U3MUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKUX BeIIeCTB, HaOmoneHue ¢u3nyeckux (MIaBJIeHHE BOCKa,
TasHHE JIbJla, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHAEHCAIUsl BOJbI) U
XUMHYECKHX  (TOpeHHe  CBEeYd, [MpOKAJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB MPOTEKAHHWS XHUMHUYECKUX peakuuid (pas3joxkeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMoIEHCTBUE XKelle3a C PacCTBOPOM

conu meau(1l), nzyuenue crnocoO6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,




2.1

bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeIcHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WUTFOCTPHPYIOIIETO 3aKOH COXPaHEHHs] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciopona B mpupojne, (pusMueckrue U XUMUYECKHE
cBoricTtBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoOb
NOJYYEeHUsI KHUCIOopoJa B JIAOOpaTOPHUH M MPOMBIIUICHHOCTH. KpyroBopoT

Kucaoposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TennoBoit 3P hekT XUMUIECKON peaKiuu, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30-
Y SHIOTEPMUUYECKHE PeaKIuu. TOMINBO: YIoiib U METaH. 3arpsi3HEHNE BO3/yXa,

YCUIICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

2.3

Bonopoa — snemeHT U nipoctoe BemiecTBo. Haxoxaenue Bogopoaa B Ipupoie,
du3HYeCKne W XUMHYECKHE CBOWCTBA, MPUMEHCHHE, CIIOCOOBI ITOJYYCHHS.

Kucnotsl u conn

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

2.7

2.8

2.9

@®usnyeckne cBoiictBa Boabl. Boma kak  pacTtBopuTenb. PacTBOpHI
HaCI)IHIeHHBIG M HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTB BEUICCTB B BO/JE.
MaccoBast fonsi BemecTBa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie UM B >KU3HM 4denoBeka. Kpyrosopor
BOJbl B Tpupojae. 3arps3HeHHe NpUpoAHbIX BoA. OxpaHa W O4YUCTKA
MMPUPOAHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunit. Oxcuapl. Knaccugukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasytone. Homenknarypa oxcujioB. Pusndeckue M XHMHYECKUE

CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHOBaHNN. PU3NYECKNE U XUMUYECKUE CBOMCTBA

ocHoBaHu. [Torydenne ocHOBaHMI

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XAMHYECKHE CBOMCTBAa KHUCIOT. Pan axktuBHoctn MmeraimioB H.H. bekerosa.
[Tomyyenue kucnot

Comu. Homenknarypa coneil. @uzndeckue W XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue coseit




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ

211

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE OIpPEACICHUE  COACpKaHMS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPOAA, HAOIIOAEHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus TOpeHus (I1oKapa), O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OINKCAaHME HUX CBOMCTB, NOJy4YeHUE, COOUpaHHE,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpoja (TOpeHHE), B3aMMOJICHCTBHE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MoKHO MCIONIb30BaHUE BUEOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM AOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBUE BOJAbI C MeTallaMd (HATpUEM U KaJbIHEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPUANIOB), OIPENEICHUE PACTBOPOB
KUCIOT M IIeJoYeil ¢ IOMOIIbI0 MHJMKAaTOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, HAOIIOACHHE HW3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHUCIOT U INEIOYEH, H3Yy4YCHHE
B3aumozeiicteus okcuga Meau(Il) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTpaJIN3allii, [I0JIy4eHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOr0 MeTajla JAPYTMM M3 pacTBOpa COJIM, pELIEHUE
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PECAKITUN

3.1

3.2

3.3

[lepBble TOMBITKKA KIACCU(PHUKAIMU XUMUYECKUX dJeMeHTOB. [loHsaTHe o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHBIC METALIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XUMAYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cucrtembl xuMHueckux osnemeHToB J[.M. Menneneesa.
IIepuoasl u rpynmbl. PUZHMYECKUH CMBICI IMOPSIAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHbIX siiep. M3orTombl. Dnektponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHX DJIECMCHTOB




3.4

3.5

3.6

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsSI pajJuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpyHmaM U MEpUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — y4y€HbId U
rpakJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. Hpoueccm

OKHCJICHUSA M BOcCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XHUMHUYECKUH OKCIICPUMCHT: H3YYCHUC O6p8.3]_[OB BCIICCTB MCTALLIOB H
HEMCTAJJIOB, B3aHMMOJICHCTBHE rHpoKChuaa HOUHKAa C pacTBOpPaMH KHCJIIOT U
menoqeﬁ, MMPOBEACHUEC OIBITOB, WIIHOCTPUPYIOHMIUX ITPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (rOpeHue, peakliuu pa3yiokKeHNs, COETUHEHHS)

9 KJIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

11

1.2

BemecTBo 1 xumunueckas peakuus. [loropenue

[Iepnonnueckuit 3akoH. lleprnoauyeckas cuctema XuMu4ecKux snemeHTos J[.1.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKHX DSJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalusd, KaldbLusi M HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DIEMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM UX AaTOMOB

CrpoeHue BellecTBa: BHJbl XHUMHMUYECKON CBA3U. THNBI KpHUCTaNIMYECKUX
pPEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEILIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BEIIECTB,
OTHOCAIIMXCSA K Pa3IM4HBIM  KJIAcCaM  HEOPTraHWYECKHX COEIWHEHHH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX peaklUid M0 pa3IMyHbIM MpU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHUMHYECKHX QJICMCHTOB, II10 O6paTI/IMOCTI/I,
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M0 YYacTUIO KaTanu3aropa). OK30- UM DJHIOTEPMHUYECKHE peakluH,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUYECKON peaKLMU

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. IlousTue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOHW pPEaKIUU U TIOJOKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKknuu, BHCKTpOHHBIﬁ OanaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIb30BAHUEM MCETOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus 37IE€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHIAMHU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIHTHI.
Peakumm noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUS PEaKUidi MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE ypaBHEHMs peakuui. CBoiCTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBE€TE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Aucconnuanuu. KauecTBeHHEBIE PCaKlu Ha HOHLI. ITonsTue o THAPOJIN3C coJieit

1.7

2.1

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISAMH KPUCTAJUTHUCCKUX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
arMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEHUCTBUS pa3IMUHBIX (DaKTOPOB;
WCCIIEIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIMN  KHCIIOT, WIeloueld ©  cole  (BO3MOXHO  HCIIOJIh30BAHHE
BUJICOMATEPHANIOB); TMPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUS PEeaKkiii HOHHOro oOMeHa (00pa3oBaHKE OCa/Ka, BBIJIECICHUE rasa,
o0Opa3oBaHKe BOJbl); OIMBITOB, WUJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLIUN (TOpEeHHE, PeaKlUu pPa3JIoKEHUs, COEIUHEHUs);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C TOMOIIbIO KQUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4
HemeTamie! un ux COCINHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u pu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TallOTeHOB. XHWMHUYECKHE CBOICTBA Ha TMpHUMepe XJopa
(B3aMMOMCHCTBUE C METAJUIaMH, HEMETaJIaMH, IIeJI04aMu). XIIOPOBOIOPOI.

ConsHas KHUCJI0Ta, XUMHYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC, IPUMCHCHHC. I[eﬁCTBHC




2.2

XJIOpa M XJIOPOBOJIOPOJAa Ha OpraHM3M 4YelloBeka. BakHelime XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u Gu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKHue cBoicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckne W XUMHYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMONMY4YeHUsS CEpPHOMN
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusA Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COeNMHEHUN B MpUpoje. XUMUUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

2.4

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckre U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKkue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Coau
aMMOHUA, nux (i)I/ISI/ILIeCKI/IC n XUMHNYECKHE CBOI\/’ICTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MOJy4YEHHE,
¢bu3mvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHMe HUTPATOB M COJIe aMMOHMS B
KauecTBE MMHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpeabl COETUHEHUIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, puMUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, Qusnueckue u
XUMHUYECKHE CBOWMCTBa, mosydeHue. Mcmonmp3oBanue docdaroB B kauecTse

MUHEpAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka syeMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUs. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PAacpOCTpaHEHHE B TMPUPOAE, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. Axacopormusi. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
uX (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE HA >KUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHUC. OKOJIOTUYECKHE np06ner,1, CBsA3aHHBIE C OKCHUJIOM




yriaepona(lV); rumore3a rino0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIA
apdekr. YrompHas KUCIOTa U €€ CONM, UX (PUINYCCKUE W XUMHUYECCKHE
CBOWCTBa, NOJY4YCHHE M NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap60HaTOB B 6BITy, MCIUIHWHE, IMPOMBIINIJICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHas
kuciora). MIX cocraB m xumuueckoe cTtpoeHue. [loHsTHE O OHOJOTHYECKH
BRXHBIX BEIECTBAX: XHpax, OENKax, yriIeBoJaX — W HMX PO B KHU3HHU
yeloBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, MOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHS B mpupoze. OOmme mpenctaBicHus 00
okcuae kpemuusi(IV) u kpemuueBoit kucnore. CUIUKAThI, X UCIOJIb30BAaHUE B
OBITY, METUITMHE, TIPOMBIIIUICHHOCTH. BaskHEHIIINE CTPOUTEIBHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOoH, jkene300eroH. [Ipobiembl Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUI SKCIIEPUMEHT: U3Yy4€HHE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAYECTBEHHBIX PEAKIMI Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX MPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE € OOpaslaMM XJIOPHJIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COeJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ AECUCTBHEM KOHILEHTPHUPOBAHHON CEPHON KHUCIIOTHI;
M3Y4YeHHE XMMMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHMCIIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(parT-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNBb30BAaHUE BHJICOMATEpHANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUI; TIOJTydeHHe, COONMpPaHNe, paclioO3HABaHHUE U
U3yuyeHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAUYEeCTBEHHBIX pPEaKUUH Ha HOH
aMMOHUA U  ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HX IPOTEKaHWUS,
B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOM a30THON KUCIOTHI C MeNbI0 (BO3MOKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HU3Yy4YE€HHE MoOjeNel KpPUCTAITTMYECKUX
pemiéTok anmaza, Trpadura, (QyulepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLMU PacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YeHHE, COOMpaHHe, pacllO3HABaHHE W H3YYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- H
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PELICHHE AKCIEPUMEHTATbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCAHNHCHUA

MeTtamisl 1 BX COCAUHECHUA

3.1

3.2

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nojoxxenus B llepuoamyeckoid cucreme XxXuMuueckux dieMeHtoB J[.H.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METaJUTMYecKasi KpUCTAUTMYeCKass pemiérka. ODJIEKTPOXMUMHYECKUN  Psij

HaIlpsHKEHUH METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. O0Imue crocoObl MOTy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3aIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy U IIPOMBIINIJICHHOCTH

3.3

lenouynsle Mertamibl: moyiokeHue B I[lepumoguyeckoll cucTeMe XHUMHUYECKUX
anemeHntoB [[.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
duznyeckue U XuMUIECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUABI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB M HX

COeTMHEHUN

3.4

[IlenoyHo3eMenpHbIE  METaUIBl MarHuid W KaJbLUN:  IOJIO)KEHHE B
[Iepnonnueckoii cucreme XuMH4eckux 3y1eMeHToB [[. M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Marausa MU KaJlbIUs. Baxxneinmmue COCAMHCHUA KaJIbIIUs (OKCI/II[, THUAPOKCHU A,

conn). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

3.7

AmoMuHui: nonoxkeHue B llepuonnueckoil cucteMe XMMUYECKHUX HJIEMEHTOB
J.. MeHneneeBa; CTpOEHHUE aTOMa; HaxoKAeHUe B npupojae. dusznueckue u
XUMHYECKHE CBOWCTBAa amtOMUHHUA. AMQOTEpHBIE CBOHCTBA OKcHIAa U

TUIPOKCH]IA ATTFOMUAHUS

Kenezo: nonoxenue B [lepuoanueckoil cucreme Xumuyeckux 3neMenToB .M.
MenpeneeBa; CTpOEHHWE aTOMa; HaXOXKIECHHE B mpupoje. Pu3ndyeckue u
XUMHUYECKHUE cBOMcTBa xene3a. Okcunabl, Tuapokcuasl U conu kenesa(ll) u

xene3a(Ill), mx coctas, CBOMCTBA 1 TTOTyYCHHUE

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06pa3uaMH MCTAJJIOB M CIIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PEC3YJIbTATOB KOPPO3HWU MCETAJIIIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajbllud M HATpUs C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KaUECTBEHHBIX PEaKIUil Ha MOHBI
(maraus, xanbius, amroMuHus, nuHka, sxenesa(ll) u sxenmesza(lll), menu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHU MOHAMH HATpus,
Kauss ¥ Kainblugd  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUANIOB);
uccienoBaHre amM(OTEpPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS U TUIAPOKCUIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxHeime MeTaiibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMoip NMpu XUMHYECKHX OXKOTax U

OTPABJICHHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHuE
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY U TPOMBIIINIEHHOCTH

XUMHYECKUHN HKCIIEPUMEHT: U3y4yeHHe 00pa3IoB MaTEPHAIOB (CTEKIIO, CIUIABBI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

1.2

0 TIO3HABAEMOCTH SBJICHUH NPUPOABI, MOHHMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMMYECKOW HayKu Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHOHaTBHOIN AATENTBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTUIKCHHAX
XMMUYECKOH HayKM, YTO TO3BOJIUT OOY4YaIOUIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccuoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMH Kak NMpO(UIBHOTO MpeaMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BAXHEHIINE XUMHYECKHE TIOHATHSA: XMMHUYECKHN DJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CJIOXHOE BELIECTBO, OJHOPOIHAS U
HEOJIHOPO/HAs. CMECh, OTHOCHTENIbHbIE aTOMHAas M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYECKas
peakius, peakUUd COEAVUHEHMs, PEAaKLUM pa3IOoKEHUs, PEaKIUU
3aMelIeHMs], peakluu oOMeHa, TeraoBod 3((EeKT peakuuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLUU, PacCTBOP, MAccoBasl IO XUMHYECKOIO
JIEeMEHTa B  COEOUHEHWHM, MaccoBas JOJs M TPOLIEHTHas

KOHIICHTpAanus BCIICCTBA B PaCTBOPE, AApPO aTOMa, BHCKTpOHHBIﬁ clioit




aToMa, aTOMHas OpOuTalb, pajuyc aToMa, BAJCHTHOCTb, CTEHCHb
OKHCIICHUs, XUMHUUYECKas CBS3b, IEKTPOOTPULIATEILHOCTD, MOJISIpHAs
U HENOJIIpHAsi KOBAJICHTHAs CBA3b, MOHHAsA CBA3b, METAJUIMYECKAs
CBAI3b, KPUCTAJUIMYECKAs PEIIETKA (ATOMHAsl, HIOHHAs, METAJUIMYECKas,
MOJIEKYJISIpHAsi), UOH, KaTUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
DIIEKTPOJIUTUYECKAsT ~JMCCOLMAIMS, pPEaKUdd HOHHOTO oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLIUH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBJICHME, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTHMBble pEaKIMH,
CKOpPOCTb XUMHUYECKOM peakuuu, Kartanuszarop, I[IJIK, kopposus

MCTalJIOB, CIlJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

TEOPUM  XMMHHU: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOpUs

BHGKTPOHHTHHGCKOﬁ Aucconrannmn

Bnagenue ocHoBamMu XHUMHYCSCKOM I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

3.2

yYMEHUE MPaBUJIBHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTEpUAJIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepabOTKU MNPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE U TOHUMAaHHE 3HAUEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHM3M YEJOBEKAa M OKPYXKAIOIIYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYME OIbITa pabOThl C PAa3IMYHBIMM MCTOYHHKAMHU HH(OpMaIUH
Mo XUMHUU (HayyHass W HAY4YHO-TIONYJISApHas JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIeCTBax, HX
MMPEBPAIICHUAX n NPaKTUICCKOM MNPUMCHCHUU u YMCHUC

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-1103HaBaTEeIbHbBIX 3a/1a4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara M CHMBOJIMYECKOT'O

A3bIKa XUMHH OJIs1 COCTABJICHUA (pOpMy.]'I HCOPraHNYCCKUX BCIICCTB,




YpaBHEHUN  XUMHUYECKHMX  PEakKIUd; OCHOBAMHM  XHMHUYECKOU
HoMmeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B Ilepmonuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKHUX OJJIEMEHTOB (COCTaB H 3apsi sapa, oOIee YuciIo
AJICKTPOHOB), PACIPEIEICHUEM DJJICKTPOHOB II0 SHEPreTHYCCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KATHUS U KaJIbIU
[IpencraBienue O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paJnyC aroMma, 3JEKTPOOTPULATEIBLHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE DJIEMEHTEI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh U CTETEHb OKHUCICHUS XMUMHYECKUX AJIEMEHTOB, 3apsi
' HOHA
8.9 BHUJI XHMHMYECKOM CBA3M MU THUN KPUCTAUIMYECKOM CTPYKTYpHl B
' COCIMHEHMIX
8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHCJIUTEIb U BOCCTAHOBUTEIE
9 YMeHne xapakTepru3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATpUi, Kalui, MarHWi,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CJIOKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pPacTBOPOB (Boxa,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHABI M THUIPOKCHIBI
9.9 metaioB [-IIA rpynn, amomunus, menu (II), nuunka, xeneza (II u
' IM), okcunpr yruepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepel (IV m VI), cepHucras, cepHas, a30THCTas, a30THas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTePU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKuHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCITE (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MAcCChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEeM Ta30B
114 [0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HAXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMo3HaHus (HabmoaeHue,
191 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) MTPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHe chopMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/10# 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH MOBEICHUS B LESIX cOepeskeHus
123 37I0pOBbSl U OKPYXKAIOIIEW NPUPOAHON Cpellbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha J>KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YyYCHHE M ONHUCaHue (PU3MUSCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoaa W H3YUCHHUC €TI0 CBOfICTB; IMOJIYYCHUEC
BOAOpPOJa U M3YUYCHUC CTO CBOﬁCTB; MOJIYYCHHUC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) s ONpeneNeHUs] XapakTepa cpelnbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

UCCJIEIOBAaHNE U ONHCAHME CBONCTB HEOPTaHUYECKUX BEIECTB
pa3IMYHBIX  KJIACCOB; HM3YUYCHHE B3aUMOJICUCTBHUS  KUCIOT C
MeTallJIaMH, OKCHJIAMH METAaJIJIOB, PacTBOPUMBIMH u
HEPaCTBOPUMBIMU OCHOBaHHSIMHU, COJISIMH; MOJTy4CHUE
HEPACTBOPUMBIX OCHOBaHMI{; BRITECHEHHE OJIHOTO METallla IPYTUM U3
pacTBopa Coyd; HCcieloBaHHe aM(OTEpHBIX CBOMCTB THUIPOKCHIOB

AJIFIOMHWHUA U IMHKA

13.7

13.8

14

141

14.2

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)}; (<3J'ICKTpOJ'II/ITI/ILI€CKa$I
JAUCCOLIM AL, «BaxHeime HeMeTaulbl U HX COCOIUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHUYECKHE  JKCHEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKU
MPOTEKAHUS pPEaKIuii MOHHOTO0 OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl aMMOHUS, MarHusi, KaJbII¥s, aFOMHHHUS,
kenesa (2+) u xenesa (3+), menu (2+), HMHKA

Ymenue:

MPEJICTABIATh  PE3yabTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKA3aTeNnbCTB, TpaUKOB W TaOMUI] W BBISBIATH JMIUPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIIMBATH CBSI3U MEXTy PEATbHO HAOTIOaeMBIMU XUMHYCCKHMH

SABJICHUAMH U IIPOLCCCaAMU, IIPOUCXOAAINIMMU B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUE ITOHATUSA

11

YucTteie BemecTBa 1 cMecu. CIocoOBI pasiesieHus: cMecei

1.2

1.3

ATOMBI WH MOJICKYIJIBI. Xumudaeckue dyeMeHTB. CHMBOIBI  XHMHYECKHX
9JICMCHTOB. HpOCTLIC 1 CJIOKHBIC BCIICCTBA.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 31eMeHTOB. CTeneHb

OKHUCICHUA

14

1.5

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenbHas aToMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAA Macca. MaccoBast 701 XUMHYECKOIr0 3JIeMeHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Monb. Momnspuas mMacca. ModsipHblii 00BEM Ta3oB.

BzaumocBs3b KOJIMYECTBA, MAaCChl U YHUCJIa CTPYKTYPHBIX CAUHHUI BECIICCTBA

1.6

Du3nyecKkue U XUMUYECKUE SABJICHUSA. XHMMUYECKas peaklus U €€ NPU3HAKHU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS
[lepnonnueckuit 3akoH u llepuogmyeckas cHcTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX 3aeMeHTOB J[. 1.
MenpeneeBa. Ilepuoasl u rpynnsl. @U3NYECKUil CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pruoaa U I'pYHIIbI 3JICMCHTA

2.2

2.3

3.1

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHX 3JEMEHTOB

[Tepnonnueckoit cucremst J1.M1. MeHnneneena

3aKOHOM€pHOCTI/I B M3MCHEHHH CBOMCTB XMMHYECKHX DJIEMCHTOB MEPBLIX TpéX
NepruoaoB, KaJlnud, KaJlblIHA (pazu/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNIMYECCKUX HW  HEMETATNIMYCCKUX CBOfICTB) n Hx CO€,Z11/IH€HI/II71 B
COOTBCTCTBHHM C IIOJIOXKCHUEM DJJICMCHTOB B HCpHOHH‘lCCKOﬁ CHUCTEME H

CTpOeHI/IeM nX aTOMOB
Crpoenue BelecTa

Xumudeckasi CcBs3b. KoBasieHTHast (moJjsipHasT W HEMOJSIpHAs)  CBSI3b.
DNEeKTpOOTPULIATETbHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunel kpucTamaMueckux pemérok (aToMHas, MWOHHAasA, MeTaJUIMJYecKast),
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPHUCTAUIMYECKOW PEIIETKU U BUIA

XHUMHYECKOH CBI3U

4.1

Baxwneimue MNPEACTAaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeranner um ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Knaccudpukanus W HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yoiye; OCHOBaHHMW (IIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KUCJIOT (KUCJIOpOACOAEpKalue U OECKUCIOPOJIHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

®dusznueckue W XUMHUYECKHE CBOWCTBA MPOCTHIX  BEIIECTB-HEMETAILIOB:
BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnueckue U XUMHYECKHE CBOMCTBaA MMPOCTBIX BCHICCTB-MCTAJUIOB: JIUTUA,
HATpUsl, KaJlUsl, MATHUS M KaJIbIHsI, QJIFOMUHUS, XKele3a. DIEKTPOXUMUYCCKUN

PsAI HAIPSDKEHUN METAJLIOB

dOu3nueckue U XUMHYSCKHE CBOMCTBA BOOOPOJHBIX COGI{I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOpoOBOaAOpPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

dusnyeckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). [onyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

Xumunyeckue cBoiictBa okcuaoB: metauioB IA—IITA rpynn, nunka, mequ(ll) u

xeneza(Il, III). [TomyueHne okCHI0B METAIIIIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHUI M aM(OTEpPHBIX THIPOKCHIOB (Ha mpHUMepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, LuHKa). llomyueHume ocHoBaHUN U

aM(OTEpHBIX TUAPOKCU/IOB

4.8

4.9

4.10

OOue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KpeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM M A30THOM KHUCJIOT.

[Tonyuyenue kucimor
OO6mue XuMHUIECKHEe CBOMCTBA CpeHux colied. [lomydenue comneit

[Monyuenue, coOupaHue, pacloO3HAaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I
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HOJ’IY‘ICHI/IC aMMHakKa, CepHOﬁ U a30THOM KHUCIIOT B MMPOMBIIIJICHHOCTH. O6H_II/Ie

CITIOCOOBI MOJIYy4YCHH A MCTAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

Xumudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakuuil M0 pa3IMYHBIM MTPU3HAKAM: 10 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BELIECTB, IO TemioBoMy 3¢ ¢dekrty, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP HeKT XUMUYECKON peaKIiy, TEPMOXUMUYECKUE YpaBHEHUS. JK30-

U OHAOTCPMHUUYCCKUE PCAKIUU. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHUA

5.3

OKuUCIINTEIEHOBOCCTAHOBUTENbHbBIE peakiui. OKHUCIUTENN U BOCCTAaHOBUTEIH.
IIpoueccbl ~ OKHCIEHHUS U BOCCTAHOBJIGHHMS.  OJEKTPOHHBI  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pe€aKnuun

5.4

5.5

Teopus 3nekTpoauTHdecKkoil qucconuanuu. KaTuoHnsl, aHMOHBI. DJIEKTPOJIUTHI U
HETeKTPOJIUThHI. CHITbHBIC U ClIa0bIe JIEKTPOIUTHL. CTENeHb JUCCOIHAIH
Peakumm moHHOTO OOMEHA. YCJIOBHS NPOTCKAHUS PEaKIMid MOHHOTO OOMeEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

6.2

6.3

6.4

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4ellOBEeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XUMHUYECKUX peakuuid B J1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

XUMHUYecKoe 3arps3HEHHE OKpyXarouiell cpeabl  (KHCIOTHBIE — JIOXK[H,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpeaOoTBPALICHUS
[Ipenensnas nomyctumass koHueHtpauusi BemectB (IIJAK). Ponp xumum B
pelIeHNH HKOJIOTHYECKUX TNpobieM. YcuieHne MapHUKOBOTro 3¢dexTa,

pa3pylieHue 030HOBOTO CIIOS

[Ipumenenue cepwl, azora, docdopa, yriaepojaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEIULUHE, MPOMBIIUIEHHOCTH U CcelbCcKoM xo3siicTBe. Ilpumenenue
METAJJIOB M CIJIaBOB (CTalb, YYyryH, IJIOPAIOMUHUNA, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHsATHE 0 KOPPO3UM METaIlJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (Yrojib, MNPUPOJIHBIM Ta3, HEPTH),

MPOJYKTHI UX MepepadoTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHauabHBIE MOHATHSA 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHUSX
yriaepoga (MeraH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kuciota). IloHatue o OHONOrMYECKM BaKHBIX BEIIECTBAaX: XXHpax, Oenkax,

YIJIEBOJAX — U UX POJIK B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM
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