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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUA U C YYETOM KOHLEMIIUU MPEnogaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpEeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH N3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIHOCTU OOYYalolIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWEe XHMHHM CIYXKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocs, ero MpeACTaBICHU O MaTepUaTbHOM EIMHCTBE MHUpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPrud M 00 HBOJIONMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUs TrI00albHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
dbopMHpoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  y4eOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCICIOBATEIHCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHBIe HampaBjieHUsS B OOYYEHHUU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4eOHOTrO  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecku
alalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
TOHATHUM O XMMHUUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOMN
peakiun. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEACTABICHUN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOJUTHYECCKON IUCCOIMAIlMMA BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBIONHSS (GYHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHHME MPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKON COCTABIIAIONICH HAyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaIUi MUpY,
«buosnorus. 5—7 kimacce» n «Dusznka. 7 xinace.

[lpy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — Ba)KHEUINX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B



OpuOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUH U PA3BUTUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpPA, UCIOJB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMUHU, TPUMEHSATh MX MpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOMIMXCS TIyMaHUCTUYECKUX OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsI BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIS M HAMPaBICHHOCTH AAJIbHEHIIIETO
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeI0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BewlecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTENBbHAs MOJIEKYJIsIpHAs mMacca. MaccoBas J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemiectsa. Mosb. MomnsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUM.

@u3N4ecKUue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacChl BELIECTB. XMMHUYEeCKHe ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ JIabopaTopHbIM 00O0PYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3YeCKuX CBOWCTB OO0pa3llOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pas3iioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3iioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM conu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHUsi CMecel: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYNCTKH MTOBAPEHHON
coid, HaOMIOJEHWEe U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEJCHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3I€MEHT U MmpocToe
BemecTBo. Haxoknenuwe kucimopoga B TpUpOAE, (PU3MUYecKkne M XUMHUYECKUC
cBorictBa (peakmuu ropeHus). Oxcuppl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiud, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3JlyXa, YCUJIEHHE MAPHUKOBOIr0 3(ppekTa, pazpyuieHue 030HOBOTO CIOS.

Bonmopon — nanemenTt M mpocrtoe BemecTtBo. Haxoxxnenwe Bomopoma B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIO0COOBI
noxyyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HaceimieHnble 1 HEHAChIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 0J11 BEIECTBA B PACTBOPE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B IpUpoZe U B KU3HU 4esioBeka. KpyroBopor BoablI B IpUpPOJE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunbl. Knaccuduxarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEepHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcuaoB. @Du3mdeckue HU XUMHUYECKHE
cBOMcTBa OKCHUJIOB. [lomydyeHune okcuoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHM: WMIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmenknarypa ocHoBaHuii. PU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHui. [loyuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIyUYECHHUE,
coOupaHue, pacrlo3HaBaHHE M M3yUYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHueE), B3auMojJeicTBUEe Bojoposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaioB), HaOIOAeHHE 00pa3lOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOICKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHUAIIOB),



uccieqoBaHue 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUUil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETIBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [lonsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Tepronnueckoit cucrembl xumuueckux anemeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapakKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. [l. V. MeHneneeB — y4€HbIN U
rpakKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchbl OKUCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpas3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiuy pa3ioKeHHsl, COSUHEHU).

Mescnpeomemnmnbnie ceasu



Peanuzanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3YyYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUM, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCuPUKalus, TEPUOANIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3WUYeCKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUuid M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIacCaM HEOPTraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
U3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonsatue o xaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBnenue YPaBHEHUMU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM €  HCIOJb30BAHHEM  METOJ]A
3IIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuu monHoro ooMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa UCCOUUALMU KHCIOT, ILIEJI0Ye H COJeHn
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pasyIoKEHUs, COCIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUMHA HAa HOHBI, pEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HeMmeTaJibl U MX COeIMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUeCKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMH, HEMEeTa/llaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
CosisiHasgs KHWCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeneHH okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHue, (U3NUECKUe U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mME Kak
NpeACTaBUTENs Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE peakluu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs pEeaKlUs Ha



cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloel cpelbl COENWHEHUSMU cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NoJyyeHue U npuMenenne. Conn aMMOHus,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKUe U XUMHUYECKUE
cBoMicTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT U crheruduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHUA B KauyecTBE MHUHEPAIbHBIX
ynoopeHuil. XuMHU4eCKOe 3arpsi3HeHUE OKPYXKaloIlei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, pu3HIecKre U XUMHIESCKHUE CBOMCTBA,
nosyueHue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUM.

OOmast xapakTepuctika 31eMeHToB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOMHbIC
MOAM(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (QU3NYECKUEe U XUMHUYECKUE
cBoiictBa. Ancopbnusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJTlydYeHUE W TPUMEHEHHE. DKOJOTHYECKHe MPOOJIEeMbI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, MapHUKOBBIM
addekT. YroapHas KucIoTa U €€ cou, X GU3NYeCKre U XMMUYECKHE CBONCTBA,
nojsydyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MTOHATHSA 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualbHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUIEHHOCTU. BakHeiilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpa)karouie (PU3NYECKUEe M XUMUYECKHUE CBOWMCTBA
raJIOr€HOB M WX COEJIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIAECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJOTCHHIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHMS caxapa IMoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBJIEHHOI CEepHOI KUCIOTHI, TPOBEIECHUE KaYeCTBEHHON peakui Ha Cyib(aT-
MOH W HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE € (PU3NYECKUMHU
cBoicTBaMu a3otra, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, paclo3HaBaHWE€ W H3YYEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUs, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB), U3ydeHue  Mojelnen
KPUCTAJUIMYECKNX PEmIETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYEHHE
CBOMCTB YIJIEKMCJIOTO ra3a, MPOBEICHHE KAUeCTBEHHBIX pEakiMil Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYEHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHeunre HeMeTaJUIbl U UX COCIMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01ast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepmommyeckor cucreMe XUMUYECKUX dieMmeHToB [J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtauyeckas CBsA3b U
METajuIMyecKass  KpUCTaUIMYecKass  pemérka.  ODJIEKTPOXMMHUYECKHU  psil
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Iue
CrocoObl Mody4YeHus: MeTamioB. [loHSATHE O KOpPpO3MM METauIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenouynbie MeTambl: MmONOXKEeHUE B [lepronnueckoil cucTeMe XMMHUYECKUX
anemeHntoB . . MenpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUABl HaTpuss W Kanud. lIpuMeHeHne 1mEeno4YHbIX METANIOB M UX
COCIUHEHUU.

[[lenoyHno3emenbHble METAJUIbl MAarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B IIpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelne coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoguyueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMUYECKHE CBOMCTRA *ene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpa3lamMud METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAHHUE BHUACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKaHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (II1), meau (11), HabmroAEeHNE W OMMCAHUE MPOIECCOB OKpAIlIMBAHUS
IJJaMEHH MOHAaMU HATpus, Kalus W Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMUA M OKpY:KaloUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. llepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BemlecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanm3anust MeXnpeaMETHBIX CBs3eld NMPU W3yYEeHUH XHMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NIOHSITUH, TaK Y TOHSATHN, SBJISIOIIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, MNEepPUOAUYHOCTb, HAOIIOECHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, HW3MEPEHHE, MOJCIb, SIBICHUE, IapPHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToMm, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
HOJYIIPOBOTHUKHY, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI W3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpEeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHON JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMHM, IPUHATHIMU B
oOlIecTBE MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPUEHTAUN W
pacCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U HAay4YHOMY HAacJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKd B >KM3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESITENbHOCTU MpU
BBIMIOJITHEHUH YYE€OHBIX, ITO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJICHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WULHAU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITIOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTHUHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JII0JIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MH(POPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHHIMA TEXHHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM UM  HUCCIEeI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0POBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO TTpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaaIbHON eITEIPHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJI€, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHMMAHNE LIEHHOCTH 3J0POBOTrO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, & TAKKE B CUTyaIUsX,
YTPOXKAIOIMIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHH,
DKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J10rnyeckue AeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKHU, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIAaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHMUS;

YyMEHHE TMPUMEHSATH B TMIPOIECCE TMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBEIBATH MIUPOKO MPUMEHSIEMBIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XHUMHUuyeckas ¢opMmyna U YypaBHEHHUE
XUMHUYECKON peakuu — MpU PEIICHUH Y4eOHO-I103HABATENbHbBIX 33/1a4, C YYETOM
ATUX MOJIECTBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3M U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciiegoBarejbcKyue 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (GopMyaHpoBaTh 0000I1IEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 TMpoJieJIaHHOM paboTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIApHAsg JMUTeparypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJbI U 3alpPOCHl MPU MOUCKE M OTOOpe
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUM,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANILHYIO (hOpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
IpyrumMu opmamMu rpadyKu U UX KOMOHWHALMSIMU;

YyMEHUE UCIOJNb30BaTh MW aHAJM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NPUPOIHON
CpEIBl.

KoMMyHMKATHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:

yMEHHUs 3ajJlaBaTh BOIpPOCHI (B XoJe Juaiora W (WIM) IUCKYCCHHU) IO
CylmecTBy  oOcyxJaaeMoil  TeMbl, (OPMYJIHUPOBATb CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJICTaBIATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yIbTAaTOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAILUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHHe KpPUTEPHUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Yy4eOHbIE 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJIyYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBHE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, CcHenupuIecKue I TpeAMETHOW o0mact «XUMHS», BUIBI
JEATEIbHOCTH IO  TOJYYEHUIO HOBOTO  3HAaHWUS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHUIO B PA3IMYHbBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K koHIy oOyuenus B 8 Kkjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

e PpACKPBIBATh CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAUSI PEaKIUil: peaxIiuu
COCIUHEHUS, pEAaKIMU Ppa3JI0XKEHUs, pPEaKIUU 3aMEIICHUs, pEaKiuu
o0MeHa, 3K30- U IHJAOTEPMHUYECKUE PEaKIUHU, TEIJIOBOM 3P DEKT peakinu,
PO aTOMa, HJIEKTPOHHBIM CIIOM aroma, aroMHas OpOUTaIb, PAJUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs W HEMOJSpHAs KOBaJCHTHasl CBSI3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas J0JIsI BEIIECTBA
(TpolieHTHAasl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATHA U
MPUMEHSITH 3TU TOHSTUS MPU ONMKUCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e HCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAUHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAsE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepromuueckoil cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuonnyeckoi
CUCTEMbl XHMHYECKHX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
nonarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynma)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE MMEIOTCS B
tabnune «llepuonuueckass cucTteMa XUMHUYECKHX »diemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIO dIEKTPOHOB
U pacmpeeeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHYECKHE Peakuu (10 YUCIy M COCTaBy YYacCTBYIOIIUX B pPEaKIHU
BEILIECTB, 10 TETIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHH;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOIO OJJIeMeHTa 1o (opmyIie
COEIMHEHUS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHNE, CHCTeMAaTH3allui0, KIacCHU(UKAIHIO,
BBISIBJICHHE MPUYUHHO-CIICACTBEHHBIX CBSI3€H — JUIsI M3y4YEHHUS] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUi, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJCHUE, U3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cCleoBaTh ~ NpaBWJIaM  [OJIB30BAaHHMSI ~ XMMHYECKOHM  TOCyAOH W
7a00paTOpHBIM 00OpYyIOBaHWEM, a TaKXe NpaBWiaM OOpalIleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSMH TII0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECTEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIty oOyueHnus B 9 Kjacce mpeMeTHbIC PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHSATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, AHWUOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEUIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIAaBbl, CKOPOCTb XUMHUYECKOW pEaKUHUH, IMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHA U
IIPUMEHSTh 3TU OHATHUS MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJI€HHS (HOpMyT
BEILIECTB M YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEIEATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, MPUHAMAJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COCJAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi/l MOHA M0 XUMHYECKON (QopMmysie, XapakTep cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCHhIBaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpynmna (A-rpynma)» Hu «modoodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHS  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpesielieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCAMHEHUUN B
npenaesiax MajbIX MEepUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIECTB, MO TEMIOBOMY 3(P(HEKTy, O WU3MEHEHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBIIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMIHBIX KIACCOB,
pPacKphIBaTh CYITHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  MOpaBuia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKXKe IMpaBWia OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPAlUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4Y€HHUS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeoB u JIeKTPOHHBIe (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHST — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YeJloBeKa

12 BelectBa 1 XuMu4eckue 15 1 bubmuorexa [JOK

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

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopoa. [Tousitue 6 bubanorexka [HOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bognopon. Ilonarue o kucimorax 2 1 bubmmoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuotexa [JOK

’ HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnunoreka [JOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atroma
XUMHYECKas CBA3b. BuGmiorexa LOK

32 Oxuctenbio- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH

Hroro no passeny 15 Eggg;gj;;ggﬁfmsnc
PeszepBHoe Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undposBbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMPorpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO U XuMU4ecKHne peakun
L1 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 bubnnorexa [HOK
’ OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. 2 1 1 bubanorexka [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 1 bubanorexa [HOK
’ sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LHOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop 1 ux 7 1 bubmmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYHTIRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3gen 3. MeTasibl M HX COeTMHEHUSA

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueinume MeTamisl 1 X COEIUHEHUS 16 hitps:/m.cdsoo.rw/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
4.1 BemniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubmorexa LHOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoTbI padoThI
pecypcebl

| [Ipeamer xumun. Posb XUMUM B KU3HU | bubmunoreka LIOK
yeJjioBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
ITpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTtopun U MpUEMbI 1 bubmmoreka [JOK
oOparieHus ¢ 1Tab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 Bubmmorexa [IOK

A N PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBApEHHOU COJIN)»
but6mmoreka [IOK
6 A 1
TOMBLH MOJICKYITRT https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU | bubmuoreka [{OK
(CMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cinoxHBIE BELIECTBA 1 bubmmorexa LIOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

1 X .B
0 mmiieckas popmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmoreka [{OK
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XHMHYECKOT0O bubmunoreka LIOK
3JIEMEHTA B COCIMHEHUUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mob. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs IPOTEKAHUS Bu6muotexa [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHSI MacChl BEIIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KkonnyecTBa, Macchl
17 BEILIECTBA [10 YPABHEHUSAM XUMUYECKHUX bubmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukanms XumMruueckux peakiui
18 (coe I/IHq;HI/ISIH a3JI0KCHHS e bubmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O0o0IIeHHEe U bubmorexa OK
t et Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMaTHu3alus 3HAaHUI
20 Kontponbnas padota Nel o teme bu6nuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras Bu6muotexa [JOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa [IOK
poa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoOsI MOTy4eHUs KHCIOpO/ia B
23 J1a00paTOpUH iqn OMBIH_UIGHpH(i:TI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoit 3¢ ekt xumuueckoit
24 peaxkuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TommmBo (HedTh, yroas U MeTaH).
25 3ar 513H€I§I/Ie(1];O3 . a, CTIOCOOBI iro Bubmmorexa [IOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «ITonydenune u coOupanue Kuciopoaa bubmorexa [IOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4EeHHUE €ro CBONCTBY
7 Bonopon — anemeHT u mpocroe Bu6muotexa [JOK
BeliecTBO. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
73 DOuU3nYEeCKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OFPITHE O RHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl TToTy4eHusT BOAOPO/Ia B bubmuorexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
bubmunoreka LIOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYEHHUE €r0 CBOMCTB)

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




Momsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brrunciienuss 00bEMOB ra30B 110
34 aBHEHMIO PEaKIIMHU Ha OCHOBE 3aKOHA bubmmorexa [IOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIICHMI Ta30B
35 DOuU3nIeCKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [Tonstue 00 bubmuoreka [JOK
AHIUKATOPax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputensb. HackleHHbIe
37 u HeHaCBIpeHHBIIe) acTBOPKI. MaccoBas bubmmorexa [IOK
Hl p PbL. https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacTBOPOB C bubmmoreka [JOK
ONpeACIEHHON MacCCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponsHas padora Ne2 o reme bu6nuorexa LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCTaB, KJIacCu(UKAIUS, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Kiaccudukams, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue nu XuMHYECKHE CBOMCTBA

but6mmoreka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6nuorexa [IOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) TTOJT )GHI/ISI XHMHquKHe bubmorexa HOK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHMUIN)
43 ['eneTnyeckas cBsI3b MEXKy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 OO0o001IeHrEe ¥ cucTEMAaTH3alMs 3HAHUH
Hl H https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa LIOK
on P https://m.edsoo.ru/00ad9¢la
COeIMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMHUYECKHX 3JIeMeHTOB. IToHsTHE O bubmiorexa HOK
' https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOTHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepuonuueckas cucteMa XUMHYISCKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c¢
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c




Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

54
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
. bubmuoreka [{OK
55 aToMOB 3J1eMeHTOB [leprnoauueckoit
https://m.edsoo.ru/00adabbc
cucteMsl [. 1. Menaeneena
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BUTHA HAaykH U npaktuku. J1. U. Bu6muotexa [JOK
MenneneeB — y4€HBIM, IIENArOT U https://m.edsoo.ru/00ada96e
TrpaKIaHUH
PesepBHbiii ypok. O000IIECHNE U
58 CI/ICTIe)MaTI/I:’sZp Hst 3HaH1/11§1LI / bubmorexa [IOK
. . https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas npoepouHasi pabota
KontponbHas padota Ne4 o teme
59 «Ctpoenue atroma. XUMHYECKas CBI3b» bubmorera [IOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xuMmudeckas CBA3b bubmorexa HOK
https://m.edsoo.ru/00adac34
6 KoBaneHTHast nomnsipHas XMMHUYECKast Bubmuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HeMoOJsIipHAs XUMUYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS but6mmoreka [IOK




https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
but6mmoreka [IOK
66 o 1
KHCITHTCII 1 BOCCTAHOBHTEIH https://m.eds00.ru/00adb076
PeseprubIil ypok. O60011eHIE 1
67 CI/ICTIe)MaTI/ISZ.’p us 3HaHI/117IIu 10 TEME 1 bubmorexa OK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUYECKast CBA3b)
68 PesepBHblit ypok. O60011eH1e 1 | bubmmoreka [JOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
IIepronrueckuit 3aK0H.

1 [lepronuueckast cucrema 1 Bu6muotexa [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanms 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunper xumudeckoil CBSI3W 1 THIIEI | bubmunoreka LIOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme

5 «[ToBTOpEHUE U yriaydneHue 3HaHu| 1 1
OCHOBHBIX pa3/eoB Kypca 8 Kiaccay

6 Knaccudukanus xumMnaeckux 1 bu6nuorexa LIOK
pEaKUHi MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOI

7 eakuu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[TonsaTHEe 0 XMMUYECKOM PaBHOBECHHU.

Bbubmunoreka LIOK

8 @DaKTOpbl, BIUSIOIIAE HA CKOPOCTh 1

XHUMHYSCKOM PCAKIUU U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOI'0O paBHOBCCHUSA

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

bubmunoreka LIOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU
10 ncconuarmy. CUIBHEIE U cl1a0bIe bubmmorexa [OK
A HHarH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHurble ypaBHEHUS peaKIINil bubmmorexa [OK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubmmorexa [OK
p VH https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECKON JUCCOIUAIIUU
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LOK
pes . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLHAIIIT
14 IMTonsgarue o ruaponnse coiaei bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenue DKCIIEpUMEHTAIILHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3agaqy»
KonTtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOLIHAIIHAS bubmmorexa [OK
P A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO6m1as XxapakTepuCTHUKa rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa [OK
p P https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, but6mmoreka [IOK




XUMUYECKHE CBOMCTBA, MMOJTyYCHHE,

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

MIPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonmyueHue COISTHON KUCIIOTHI, bubmorexa [IOK
. B https://m.edsoo.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XAMHUYECKUX PEaKLU, €CIIU OOUH U3 buGnnorexa LIOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mast XxapakTepUCTHKA dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJoTponHble MOIU(UKALIMK CEPBI.
7 Haxoxnenue cepbl U €€ COeTMHEHUN bu6mmoreka [IOK
B NIpUpoJe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpOEHHUE, bubmmoreka [JOK
bu3HYecKre U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTAa,
25 ¢u3nueckre 1 XUMHUYECKHE CBOMCTBA, bubmmorexa LIOK
https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKALLUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
2% MIOJIyYEHUS CEPHOIN KUCIIOTHI. Bu6muotexa [JOK
XUMHUYECKOE 3arpsiI3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIlle cpeibl COEUHEHUSIMHU
cepsl
7 Beruucnenue MaccoBOi JJOIU BBIXO1a bubmuorexa [JOK
[POAYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepuCTUKa SJIEMEHTOB bubmuoreka [JOK




VA-rpynnel. A30T, pacnpocTpaHeHue
B Iipupoze, GpU3nvecKue u
XAMHYECKHUE CBOMCTBA

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

AmMMuak, ero pusnyeckue u

29 XUMUYECKHE CBOWCTBA, MOJTYyYEHUE U Bubmmorexa [IOK
’ e https://m.edsoo0.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «ITonydyeHne amMmmmuaka, U3y4eHue ero bubmmorexa LIOK
. v Stk https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuCioTa, €€ hru3ndecKue u bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
AMMOHHSI B KQUeCTBE MUHEPAThHBIX

32 no0peHnii. XUMUYECKOE bubmmorexa IOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIb
COCTMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) n

33 (1)00(%)0 pHaSI KI/ICJI((l))Ta (bqnfm(qe)cxne u Bubmmorexa [IOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnonp3oBanue pocdaros B

34 KaueCTBE MHUHEPATBHBIX YI0OpEHUH. bu6nuoreka [IOK
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu I(; e gmnrt){ecxrl)/le Y XMMHYECKHUE bubmorexa [IOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunel yraepoaa, ux Gu3ndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHUE TTPOOIEMBI,
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

37 YronpHas KACIOTa U €€ COIU bubmorera [IOK
https://m.eds00.ru/00ac006¢c
[Ipaktrueckas padota Ne 4 o Teme

13 "[Tony4yeHue yrieKuciaoro rasa. bu6nuoreka [IOK
KadectBennas peaxius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpTraHUYECKHX BEIECTBaX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ac054¢
COCTMHEHUSX YIiIepoaa
40 KpemHuuii u ero coequHeHust bubnnorexa LIOK
P https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«BaxHeire HEMETaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHUS
KonTtponsHas padora Ne3 o reme

. bubmuoreka [IOK
42 «BaxHeie HEMETaIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHCHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
3JIEMEHTOB — METaJIJIOB.

43 Merannndeckas CBSI3b U bubmunoreka LIOK
METaJUTNYECKast KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJIIOB
XuMHUYECKUe CBONCTBAa METAJIIIOB.

. bubmuoreka [{OK

44 DNEKTPOXUMHUYECKUH psifl

HanpsHKeHUH METAILIIOB

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




OO61me cnocoObI MOTYyYEHUS
METAJIIIOB. CHHaBBI. BBI‘II/ICJ'IGHI/ISI 10

45 aBHECHUIM XUMUYCCKUX PEaKIU bubmmorexa [OK
yp PCAKIH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJEPKUT
npuMecHu
but6mmoreka [IOK
46 11
OHATHE O KOPPOSHH METAILIOB https://m.edso0.ru/00ae1278
bubmunoreka LIOK
47
[Henoursie meraeI https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bu6nuoreka [IOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENbHBIE METAILIIBI — bu6nuoreka [IOK
KaJIbIIUHA 1 MarHui https://m.edsoo.ru/00ael 5e8
50 Baxneimme coemmHEHNS KaJIbITHS bubmmorexa [OK
a H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAaHUH
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[Ipaktrueckas padota Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOEI €€ bubmmorexa [OK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
but6mmoreka [IOK
54 A 7
JOMHIHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHUIA U bu6nuoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso but6mmoreka [IOK

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




OKcuapl, THAPOKCHUIBI M COJTH JKeJie3a

but6mmoreka [IOK

37 (IT) m sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O6o6nvleHI/Ie 1A CUCTEMATU3ALMs
3HaHUHI
[IpakTuueckas padora Ne 7. Perenue
59 SKCHEPUMEHTAIBHBIX 33714 110 TEME bubmmoreka [JOK
«BaxHeiye MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINi, €CITH OJHH U3
60 peareHToB /1aH B U30bITKE UIIH Bu6muotexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCcOBOH JOJIH BBIXOJIa MMPOIYKTA
peakuuu
61 O606LEI€HI/I€ U CHCTEMAaTU3aIUS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BaxHenmme MeTaJlIbl U UX
COCTUHEHUS
63 BemectBa u maTepuansl B bubmunoreka LIOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsi3HEHUE Bu6muotexa [JOK
OKPYXKaroIEe Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B periennn bu6nuorexa LIOK
9KOJIOTUYECKUX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O600111eH1E U bubmmoreka [JOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ac0d0a
67 PesepBHelil ypok. O6001ICHHE U bubmmoreka [JOK




cHUCTEMaTH3alys 3HaAaHUN

https://m.edsoo.ru/00adb33c¢

68

PesepBHeIit ypok. O600IICHHE U
cUCTEeMaTH3alus 3HaHUH

bubmunoreka LIOK
https://m.edso0.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUEC ITOHATHUA»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHM4YECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas PEaKIus,
KJIaCCU(UKALUS  PEaKIMi:  peaklIud  COCAUHCHHS,  PCaKIUH
pa3NoKeHUs, pEeaKlIMHd 3aMEUICHHs, pEakIuu OoO0MeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeIUIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUH BCUIECCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBICHUS (HopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUMA MaccChbl BCIIIECCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaAcCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUHECHUAX

1.6

KJaccu(UIUpPOBaTh XMUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY 3D PEKTY)

1.7

BBIUMCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUMCIISTH MAacCOBYIO JOJNIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCJIMPOBAHME,  OKCIEPUMEHT  (pealibHblil U

MBICJICHHBIH )

ITo Teme: «BaxuHenmue npeacTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCHnI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNEeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

coeMHEeHMH 10 popmyam

23

KJIacCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XUMHUUYCCKUX

MPEBpAICHUH B Pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BaHUSA XHUMHUYECKOM TMOCyIod |
1a00paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIHUSMHU IO BBINOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEAECIEHHOM MAacCOBOM [JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeo4eid W KHUCIOT C TOMOIIBIO

UH/INKATOpOB (JIaKMYC, (eHOIPTATCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuonuueckuit 3axkoH u Ilepuomguueckas cucrema
xumudeckux snemeHTtoB JI. M. MengaeneeBa. CTtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pCakuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHNYCCKUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToOMHas OpOWTalb, pPaadyC arToMma,

XUMHYCCKAA CBA3b, MOJIKIpHAd W HCIOJIKIPHAA KOBAJICHTHAS CBA3b,




3JIEKTPOOTPHUIIATEILHOCTh, HOHHAs CBSI3b, HMOH, KAaTHOH, aHHOH,

CTCIICHb OKUCJIICHUA

3.2 KIIACCU(UITUPOBATH XUMUYECKUE IIEMEHTBI
OMHCHIBATh U XapaKTepu3oBaTh TaOmMuHyr0 ¢Gopmy I[lepuomndeckoii
CUCTEMBbl XMMHMUYECKHUX DJIEMEHTOB: pazluyaTh IOHSATHUS «TJIaBHAA
33
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,
«Malple» U «OOJIbIINE) MEePUOIbI
packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
34 JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
' XUMHYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit
cucreme
COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepnognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
3.5 MeHnneneeBa» C YHCIOBBIMM XapAaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO
3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNsiTh  CTENeHb OKHUCJIEHHUS  D3JEMEHTOB B  OMHApHBIX
' COCTMHEHUSIX
37 OTIPECNATh BUJ XHUMHUYECKON CBsI3W (KOBaJICHTHass W HOHHAs) B
' HEOPraHMYECKUX COCIMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAaThl 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKUX TIOHATHUU: pPacTBOP,
ANEKTPOJMTHI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOLIUAIIHS,
peakuuu WOHHOTO OOMEHa, KaTaliu3aTop, XUMHUYECKOe pPaBHOBECHE,
obpaTuMble " HEOoOpaTUMbIe peakIuu,
OKHUCJIUTEITLbHOBOCCTAHOBUTEIHHBIC peaxiuu, OKUCIIUTEb,
BOCCTAHOBUTENIb, OKHCIIEHHE H BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOPOCTb




XUMHUYECKOU peaKIuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTAaBJISITb YPAaBHCHU 3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconanum KHCIIOT,
IeJo4Yed M COJIeH, TOJHBIE W COKpalIEHHBIE YpaBHEHUS PEAKLIMA

WOHHOI0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiiuu

IIo Temam: «Hemeramnpl M UX coeauHeHUsI» U «MeTamisl U UX

COCOAUHECHU S

2.1

XapaKkTepU30BaTh (OMUCHIBATh) OOIIHE U CIICM(PUISCKUEC XUMHUECKIE
CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, IMOATBCPIKAAss OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKui

2.2

COCTAaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHNC

TEHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX
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ClIeZIoBaTh MpaBHWJaM TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH U
1a00paTOpPHEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH I10 BBITIOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYyYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOIUTH pEaKIHMM, MOATBEPKIAIONINEe KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOpUA-,
Opomupa, wuommpa,  kapObonar, ¢Qocdar, cuimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BELIECCTB

ITo Teme: «Xumus 1 OKpy>Karolas cpeaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: ITIJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpaluu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — AJId HBYqGHHH
CBOWMCTB BEIIECTB M XUMHUYCCKHX pEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKHUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsarue o MCTOAaX IO3HAHUA B XUMHU. YucTele B€IICCTBA U CMECCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudaeckrue d3neMeHThl. CHMBOJBI  XUMHYECKHX

aeMeHTOB. [IpoCThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA

B COCAUMHECHUUN

1.5

KonunuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJNIMUECTBA,
Macchl M 4YMCIA CTPYKTYPHBIX enuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SBJICHUSA. XUMUUYECKas PEAKUHS U €€ NMPU3HAKHU.
3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccudukarms

XUMHUYECKHUX PEAKINH (COeTUHEHUS, Pa3NIOKEHUS, 3aMEIICHUsI, 00MEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IPaBUIaMHU
pabotel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHWEM, H3yUYe€HHE U OINUCaHUE (UINYECKUX CBONCTB 0O0pasIoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHHE (U3NYECKUX (TUTaBJICHHE BOCKA,
TasHHE JIbJla, PACTUPAHKUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MPOKAJIMBaHWE METHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBIICHWH, HAONIONEHWE W OMUCAHHE
NPU3HAKOB TMPOTEKAHHWA XHUMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

conu meau(1l), m3yuenue crnocob6oB pazgencHus: cMeceil (C mMOMOIIbI0 MarHUTa,




bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeacHUE
OYHNCTKU HOBapeHHOﬁ coJju, HaGHIO,Z[GHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A
OTBITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHHs] MAacChl, CO3JaHHE MOJeIei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ajneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoOsr
MOJYYCHUsI KHUCIIOpOJa B JIAOOPATOPUU W TMPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoze. O30H — amioTponHast MOAU(pUKAIS KHCIOpoaa

2.2

TennoBoil >3 PeKT XUMUIECKON peakiui, TEePMOXUMUYECKHE YPaBHEHHS, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO C0s
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Bomopon — aneMeHT m mpocToe BemiecTBO. HaxoskiaeHwe Bomopoja B MpUPOJIE,
du3nuecKkne W XWUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYEHHUS.

Kuciote! u comm
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MoutsipHblii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue CcBoOWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 1ons BelecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KU3HU 4denoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE TMPUPOIHBIX BoJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJL

2.6

Knaccudpukanuss nHeopranmueckux coeauHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  coJjieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbie) U
HeconeoOpasyromue. Homenknarypa okcumoB. Du3nuUecKHe U XUMHUYECKHE

CBOMCTBA OKCHAOB. [loiryueHne okcuoB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHHME: MENOYM H  HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axkxtuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MECXKAY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHEe  COAEpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclo3HaBaHHE U M3Y4YECHUE
CBOMCTB KHCIOpOJa, HAOMIOJEHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIIeHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpas3iaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJYYeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4CHHE CBOMCTB BOJIOpOJa (TOpEeHHE), B3aHMMOJCHCTBHUE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BAHKUE BHICOMATEPHATIOB),
HaOroseHne OoOpas3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONIPEIEIEHHON MACCOBOU OJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWCTBHE BOJbI C MeTalJlaMd (HAaTPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPE/AEICHUE PACTBOPOB
KUCJIOT U IIEJNOYed C MOMOIIBI0 HHAWKATOPOB, HCCIEIOBaHHE OOpas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOACHHWE W3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHUCIOT U IeJo4yel, H3ydeHHe
B3aumojeiictBust okcuga meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
9KCIIEPUMEHTANBHBIX 33/a4 1Mo TeMme «BakHelne Kiiacchl HEOPTaHUYECKUX

COEIUHEHUIT»

[lepronnueckuii 3akoH U [lepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dieMeHTOB. [loHsTne o
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdoTepHBIC

OKCHUABI U TUAPOKCHUABI

3.2

IIepnoanueckuii 3axoH. [lepuoguyeckas cucreMa XUMUYECKUX dieMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS hopmbl
Ilepuonnueckoit cucrembl xumudeckux daeMmeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. PU3MYECKUN CMBICT TMOPSIKOBOTO HOMEpA, HOMEpPOB

nepruoaa U rpymnriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX anep. M3oronbl. DnekTponsl. CTpoeHUe

OJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneesa

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX DBJICMCHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOWCTB IO TpyNIaM U IepHoJaMm.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBI XUMHUUYECKHX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpak1aHUuH

3.5

Xumnueckass cBsizb. KoBaneHTHass (MOJisipHAss M HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3B

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJICHMS B BocCcTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJEHUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMH KHUCIOT H
niesouel, MpoBEACHUE OMbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakLiiu pas3yIoKeHHs], COEITUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

BemectBo 1 xummndeckas peakuusi. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa XuMu4deckux anemeHton J[. M.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KM, KaJdbLUHUS U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHune BellecTBa: BHMJbl XUMHUYECKOH CBA3U. THUIBI KPHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJa XUMUYecKo# cBsizu. Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MEXAyHapoaHas U TpUBHAJIbHAsA). XHUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjaccaM HEOpPraHMYECKUX  COEIMHEHUH,

ICHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Krnaccudukanns XuMUYecKuX peakiuii Mo pa3IuyHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo

H3MCHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




0 y4YacTHI0 KaTaju3aropa). OK30- U  OSHIOTEPMUYECKHE pEeaKIuH,

TEPMOXUMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTU XMMHYECKON PEAKIIUU

1.4

[Tonatue 06 O0OpaTHUMBIX M HEOOPATHUMBIX XUMHUUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIMU U TOJOXKEHHE

XUMHYECCKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OaslaHca

1.6

Teopus 3JEKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumu4deckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHL.
Peakniun nonHoro obmeHa. YcCiIoBHsI MPOTEKaHHWS PEaKIUid MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMN H COJIE B CBETE€ TIPEACTABICHUN 00 OSIEKTPOIMTHYECKON

nucconuanuu. KauectBeHHbIe peakliui Ha HOHBL. [loHsiTHE O TUIpONU3e comeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JACUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIIMAIIMU  KUCJIOT, IeJoued M cosieil  (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE OMNBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIbBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakiuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaKlui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeranne! n ux COCAUHCHUA

2.1

OOmiast  XapakTepucTUKa rajoreHoB. (OCOOCHHOCTH CTpPOEHHsS aTOMOB,
XapaKkTepHble CTeNeHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCThIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJlaMH, Iiejao4aMu). XJIOPOBOAOPOL.

ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUe, NpuMeHeHue. /[eiictrue




XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M 4YesloBeKa. BaxHeliine XJIOpHAbI U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOcTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAIMN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBoOicTBa cepbl. CepoBOOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHas KuCIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYeCKHue
peakuuu, Jiexaliue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHONM KHUCIIOTHI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepsl U €€ COCIMHEHHN B MPHUPOAE. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaIICHUS
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OO6mrast xapakTepuCTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIICHUS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3MvecKrue U XUMHYECKHE cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK,
ero ¢u3nMvecKue W XMMUYECKHE CBOICTBa, MoOJydeHHe W npumeHeHue. Conu
aMMOHHUS, UX (QU3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauectBenHnasi peakiiusi Ha MOHBI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHE,
bu3MvYecKue W XUMHUYECKHE CBOMCTBa (0OmMe Kak MPEeACTaBUTENs Kiacca
KHCIIOT U crnenududeckue). Vcnonp30BaHWe HUTPATOB M COJNCH aMMOHHS B
KaueCTBe MHHEPAJIbHBIX YA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKaIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukauu Gocdopa, huznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, momydeHue. Vcmosnp3zoBanue ¢ochaToB B KauyecTBe

MUHEpaIbHBIX YI0OpEHHI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEpoJ, aUIOTPOIIHbIE
Moau(UKaAIMKM, paclpocTpaHeHHEe B MpUpoje, (U3MUeckrue U XUMUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npupozge. OKCHIBI yrieposa,
uX (QU3MYEeCKue M XUMHYECKHE CBOMCTBA, /IEHCTBHE Ha JKHUBBIE OPTraHU3MBI,

MOJIYYCHUC U ITPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yriaepona(IV); rumoresa rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YronpHas KucioTa W €€ Comu, uX (U3MYECKHEe U XUMHUYECKUE
CBOMCTBa, TOJY4YeHHUE W TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHaT-
nonbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35MCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUSAX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJIULEPUH, YKCYCHas
kucnora). Ix coctaB u xummueckoe crpoeHue. [loHsTne o Ouomormyecku
BRXHBIX BEIECTBAX: XHUpax, OENKax, yIIeBoJaX — W UX POIU B KHU3HU
yesnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX U HEOPraHMYECKHUX

COE€TUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHeHrne. CoelMHEeHUs KpeMHUs B mpupoje. OOmue mpeacraBicHus 00
okcuzae kpemausa(IV) u kpemaneBoi kuciaore. CHIMKATHI, UX UCIOIB30BaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTECPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3ydeHHE OO0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBHI; IIPOBEICHHE KAa4ECTBEHHBIX pPEaKLMi Ha XJIOpUA-
MOHbI M HaOJIIOJCHHE IPU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpa)KarolIue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOTeHOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHUSIMU
(BO3MOXHO  HCITOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE IIpolecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOJCHUE Ipu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (ocPOPHBIX yHOOpEeHU; oTyYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IPOBEJCHUE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI U (QocdaT-uOH UM U3yYyEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QyJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM

azicopOLMM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, pacliO3HABAaHWE M HM3Y4YCHHUE CBOWCTB
YIJIGKKCIIOrO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peakiMii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKAaTHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAIbHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

Merannsl 1 uX COCOAUMHECHU A

3.1

OO01as xapaKTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHus B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB .U
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTallloB. Meranauyeckas CBsi3b U
METaJJIMYECKasl ~KpUCTaUIMYecKass pemeTKa. JIEKTPOXUMUYECKUH  psf

HanpsH>KEHUHA METaJIOB
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dusnyeckrue U XUMUYECKHE CBOMCTBA MeTa/uioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG 0 KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CiuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY M IPOMBIIIIICHHOCTH
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[Ilenounble MeTayIbl: MOJNOXKEHHE B llepronnyeckoi cuCTEME XHMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXKJICHHUE B MPUPOJE.
dusnyeckue 1 XUMHIECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaus). OKCHUIBI 1
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB M UX

COCTUHEHUN
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Illenoyno3emMenbpHble  METauIbl MarHuii W KaJdbUi: TOJIOXKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHWe B mnpupoje. Pu3nyeckrue U XUMHUYECKHE CBOMCTBA
Marausi M Kanplius. BaxHeiimme coeanHEeHUs Kanblus (OKCHUI, THIPOKCHI,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMIL: TIoNoXkeHue B Ilepromuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoguyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHWE B mpupone. Dusnyeckue u
XUMUYECKHUE cBOMCTBa kene3a. Okcunabl, THApPOKCUabl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA U TTOJTYUCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMu METAJlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YEHHE DPE3YyJIbTaTOB KOPPO3MU METAIJIOB




(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICMCTBUS OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs Kelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUUil Ha MOHBI
(MarHusi, Kanplws, amroMuHus, nuHka, xkeneza(ll) u sxemesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOILECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kamblus  (BO3MOXKHO — HCIOJNB30BAaHHE  BHJIEOMATEPUAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BakHelme MeTaibl 1

UX COCOAUHCHUA»

XUMUA U OKpYXKarolias cpeaa

4.1

HoBbie maTepuanbsl u TexHojoruu. BeliecTtBa U maTepuasnbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/I0pOBbe. be3ornacHoe Ucroiab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp MpH XMMHYECKUX OXKOTaxX H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons xumum B perieHun 3KOJTOTHIECKUX MPOOIIeM.
[IpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yyroib, NPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbIE MaTEpUaIbl)




IMPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABa€MOCTU SIBIEHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOro OOIIEeCTBa;

IOHUMAaHHUEC MECTAa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIb30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOI AEATENIPHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccunoHaIbHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIN BHIOOp XMMHMH KaK MPO(UIBHOTO IpeaMeTa

MIpH MIEPEX0/I€ Ha YPOBEHB CPEAHETO 001Iero oopa3oBaHus

Binanenune cucreMol XMMHMYECKUMX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKHUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUEC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAs CMeCh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIsIpHAs
MacCChl, KOJIMUCCTBO BCIICCTBA, MOJIb, MOJIApHAA Macca, MOJBIpHBII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiMu COCIUHCHUS, PEAKIMH pPAa3NIOKEHHS, PEaKIuu
3aMeIIeHHs, peakinu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ clioM aToMa, aTOMHas




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMUYECKasl CBA3b, NIEKTPOOTPULATEILHOCTD, MTOJIAPHAs U HEMOJIAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4ecKass peleéTka (aTOMHas, MOHHas, MeTauIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHWOH, DJIEKTPOJIUT M HEJIEKTPOJIMT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALNs, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb |
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBJICHUE, DIIEKTPOJIU3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMble U HEOOpaTUMble pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuzarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAlOIINE 3aKOHbl XMMHMM: 3aKOH COXPaHEHHMsS MaccChl,
nepuonuueckuil 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo

23

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAas ~ TEOpus,  TEOopHus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconnuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE TPaBIJIBHO HCIOIb30BaTh N3yUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBIC YHAOOPEHHs, METaUIbl W CIUIABHI,
HPOIYKTHl TEepepabOTKH TPHUPOTHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yriasi, mpupoaHOTO Tra3a, He(TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJACTBE U TIOHMMAaHHE 3HAYECHUS XKUPOB, OCIKOB, YIICBOAOB
JUIS OpraHKW3Ma 4YelloBeKa; YMEHHE IMPOrHO3UPOBATh BIHSHUE BEILECTB

U XMMHYECKHX IPOLECCOB Ha OPTraHM3M YEJOBEKa U OKPYXKAIOIIYIO

HIPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3jIMYHbIMH MCTOYHHUKAMH WMH(OpMaLUU
no XUMHM (Hay4yHas W HAy4YHO-TIOMYJSIpHAs JIMTEparypa, CIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OLICHUBATh HH(OPMALMIO O BEIIECTBAX, HX
IOPEBpallCHUsIX M IPAaKTHYECKOM  INPUMEHEHMH M yMEHHE

HCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHIHOTO amnrmnapara M CHMBOJHUYCECKOI'O

S3bIKa XMMUHU JJIS1 COCTaBIEHHUS (POpPMYST HEOPraHMYECKUX BEIIECTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepmonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaAMH CTPOCHHA AaTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee ducio
9JICKTPOHOB), pacHpeneIeHueM JJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBbIX TPEX NEPUOOB, KATUS U KaJTbLU
IIpencraBinenne O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJyC aToMa, 3JEKTPOOTPHUIIATEIHLHOCTH),

6 MNPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepmonmnueckoir cucremMe (B MajblXx TEpPHOJAX ©  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMenue kinaccupummupoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpeaensiTh:

g1 BaJICHTHOCTh U CTETCHb OKHCICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl

' HOHA

8.2 BHUJl XHMHMYECKOW CBA3M M THUI KPUCTALIMYECKOM CTPYKTYphl B

' COCTMHEHUSX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEb

9 YMeHue xapakTepu3oBarh (HU3NUECKHe U XMMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CJIOXKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHIBI

92 metaiioB [-IIA rpynm, amromunus, menu (II), uuuka, xemneza (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KUCIIOTa U UX COJIN)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, IPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAIEHUH B pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHHS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii H'OHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOMINX ~XWMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCIATH (TPOBOJUTH PACUEThI):
111 OTHOCUTEIIbHYI0 MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus  (HabmioneHue,
11 U3MEpPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE) MPU U3YUEHUU BEILECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopMmynupoBaTh MpoliemMy Hu
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ J1aOOpaTOPHBIM 000PYI0BAaHHEM
paBHJiaMu O€30MacCHOTO0 OOPAIEHHS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM XKM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSIX COepEKeHUS
123 30POBbs U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEAOTBPALLEHUS UX BPEAHOTO
BO3JECHCTBUSA
3 Hanuuue nmpakTHUecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHUE U ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKY NMPOTEKAHUS XUMUYECKUX peaknuii

13.2

U3ydeHHe Crioco0O0B pa3AeieHus cMecen

13.3

MOJIyYeHUE KHCIOpOJa M U3YYEHHE €ro CBOICTB; IOJIy4eHUE
BOZIOPO/Ia U M3YUEHHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

M3YYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOWM JOJIEH

pacTBOPEHHOTO BELIECTBA

13.5

HPUMEHEHHE HHIUKATOPOB (;rakmyca, METHIIOpaHKa 51
dbenondTanenHa) s ONPENSTICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

UCCIEJOBaHNE U OMNHMCAaHHE CBOICTB HEOPraHMYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHJAaMH  METaJUIOB,  PacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIy4YEHHE HEpPacTBOPUMBIX OCHOBAHHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyrdM W3  pacTBOpa  COJH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMHHUS H

LUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «DNEKTPOTUTHYECKAS
IHUCcolManusy; «BakHeHImne HeEMETaAUIBI W HUX COCAUHEHUSY;

«Baxxuei1me MeTajIbl U UX COSIUHEHUS

13.8

XUMHUYECKUE SKCIEPUMEHTHI, HJUTIOCTPUPYIOLIIE IIPU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIUH Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS, Marduvsd, KaJdblUd, aJlTlOMUHUA,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

14.1

OpPEICTaBIATh PE3yAbTaThl OJKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TaOMUI U BBIABIATH SMIMPHUUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY peaibHO HAOII0JaeMBbIMU XUMUYECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblil 3JIeMEHT COIepPsKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI © MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJBI XHMHYECKHUX

9JICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBAa cocTaBa BemlecTB. OTHOCUTEIbHAs aTOMHAas Macca.
OtHocHUTeILHAS MOJICKYJIsIpHad Macca. MaccoBas 4058 XMMHYECKOTO 3JIEMEHTa

B COCOIUHECHUUN

1.5

KonnyectBo BemectBa. Moab. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIMHUILL BCIICCTBA

1.6

Pu3nyecKkue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ IMPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucTeMa XHMHYECKHX DSJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoguueckas cucrema XxumMudeckux smemeHToB J[. M.
Menpneneesa. Ilepuonsl u rpynnsl. @U3NYECKUl CMBICI OPSAIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIHI dJIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHne
ANIEKTPOHHBIX 000JI0ueKk aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKUX HJIEMEHTOB HEPBBIX TPEX
NEepUOJIOB, Kalus, Kajablus (paguyca aToMOB, 3JIEKTPOOTPULIATEIBLHOCTH,
METAJIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUU C TOJOXKEHHEM »HyeMeHToB B Ilepuogmyeckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBanmeHTHast (TOJiApHAsT ©  HEMOJISIpHAsi)  CBSI3b.
OIEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  VoHHasg  CBs3b.

Merananueckas cBSI3b
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Tunbl KpUCTaIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BelecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 1 uxX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIre; OCHOBaHWM (HIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHUCIIOpOACOoAepXk alyue ¢ OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpEAHUX U KUCIIBIX )

4.2

duznyeckue W XHMMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPOa, CephI, a30Ta, pocdopa, yriepoaa, KpEeMHHS

4.3

®dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kaaus, MarHusl U KaJbIUs, aJIOMHHHS, jKelle3a. DICKTPOXHUMHUUCCKHI

PAI HAIIPSKEHUN METaJlIOB

44

du3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIUIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnveckue U XMMHYECKHUE CBOMCTBAa OKCHUIIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenne okCcug0B METAILIIOB

4.7

XVWMUYECKUE CBOWCTBA OCHOBaHHWH U aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUAOB  alIOMUHUS, Keneza, UuHKA). [lomyueHue ocHoBaHuil U

aM(OTEPHBIX TUIPOKCH]IOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOAHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yrompHO. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOM CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO0ue xuMuYeckre cBoicTBa cpeHux couei. [lomyuenue comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOJOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B J1abopaTopuun

4.11

[Tomyyenne amMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mIme

CHOCOOBI OJTYYSHHUS METAJUIOB




4.12

I'eneTmueckas CBA3b MECXKAY KilacCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PeaKiuu

5.1

Knaccudukanusa XUMHUECKUX peakluid M0 pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TerioBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHUECKOH peaklnK, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHUE peaklyi. TepMOXUMUYECKUE YPABHEHUS

53

OKHUCIUTEILHOBOCCTAHOBUTEIHHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKHCIEHHST W BOCCTAaHOBJICHMs.  OJIGKTPOHHBIM  OayilaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

54

Teopust NIEKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI 1

HEAIeKTPONIUThL. CUIBHBIC U clTa0ble dNeKTPOIUThl. CTeneHb AUCCOIHAIH

5.5

Peakumu moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs PEeakIMii HOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHbIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUS U OKpYKaronas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEaKUuid B JabopaTopuu U OBITY.

HepBaﬂ IoMoIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAIoIIeH cpenbl  (KHUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbnas momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro sddexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siicTBe. [IpumMeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYyTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIICHHOCTH UX coequHEHUH. [IoHATHE 0 KOPPO3UM METaJllIOB, OCHOBHbBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He(Tb),

MIPOJIYKTHI MX repepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIECHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHS 00 OPraHWYECKMX BEIIECTBAX KAaK O COCTUHEHHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIaX — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 10 XUMAYECKUM YPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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