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INOACHUTEJIBHASA 3AIINCKA
[TporpaMMa o XUMHUH Ha YPOBHE OCHOBHOT'O O0OIIET0 00pa30BaHUs COCTAaBIEHA HA OCHOBE TPEOOBAHUM K pe3yJIbTaTaM OCBOECHUS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMBbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIX B PI'OC OO0, a takxke Ha OCHOBE ¢eaepaibHONW pabodeii
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTILIMU MPEroJaBaHus yueOHOro mpenmMera « XuMus» B 00pa3oBaTellbHBIX opranu3anusx Poccuiickoit
denepanuu.

[Tporpamma 1o XxuMuu Ja€T MPEACTABICHUE O IENAX, OOLIeH cTpaTeruu 00y4YeHHs, BOCIIUTAHUS U Pa3BUTHs 00YYarOIIUXCs CPEICTBAMHU
y4eOHOro MpeAMeTa, yCTaHaBIMBaeT o0053aTelbHOE IMPEeIMETHOE COJAepkKaHHe, IpelycMaTpuBaeT paclpeleieHlue ero Mo Kiaccam H
CTPYKTYpPUPOBAHHE IO pa3jesiaM U TeMaM IIPOrpamMMbl [0 XMUMHUH, ONPEIEIISIET KOJUYECTBEHHbIE U KAYECTBEHHbBIE XapaKTEPUCTUKU COACPKAHUSA,
PEKOMEHIYEMYIO TOCIEA0BATEIHHOCTh U3YUEHHUS XUMHUH C YUETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKU y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOMIMXCsI, ONPEIENISIET BOZMOKHOCTH MPEIMETA IS pealTu3aliy TpeOOBaHHH K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3zoBaTeNpHON TPOrpaMMbI Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa30oBaHus, a TaKKe TPeOOBaHUH K pe3yJibTaTaM 00y4YeHHUsI XMMUHU Ha YPOBHE LIeJIeH
M3YYEHHUs IIPEIMETa U OCHOBHBIX BUIOB yUeOHO-IO3HABATEILHON NEATEILHOCTH 00YUYaIoIerocs Mo OCBOSHUIO yUeOHOTr0 CO/IepPKaHus.

3HaHME XUMHH CIY>KUT OCHOBOM 171t (POPMUPOBAHUS MUPOBO33PEHUS 00YYArOIIErocs, ero MpeACcTaBIeHUil 0 MaTepUaIbHOM €IUHCTBE
MUpa, BKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU M 00 IBOIIOIMH BEUIECTB B MPUPOAE, O
MyTSIX PEUIeHUs] [NIOOAJBHBIX MPOOJeM YCTOWYMBOIO pPa3BUTUSL UYEIOBEUECTBA — CHIPHEBOW, SHEPIETUUYECKOM, MUIINEBOM M HKOJIOTMYECKOU
0€301MacHOCTH, TPOOIIEM 3IPAaBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pealn3allii BO3MOXHOCTEH Ui CaMOPa3BUTHA U (HOPMHUPOBAHHSA KYJIBTYpPhl JIMYHOCTH, €€ oOmed u (pyHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHUE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOYYarOLIMXCs, HABBIKOB HMX CaMOCTOATEIbHON yueOHOI
NeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEI0BaTEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HM, TaK M B MPO(ECCHOHAIbHON
NeSITENIbHOCTH;

3HAKOMHUT CO CIeUU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIa/IbIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIsJa HA €IMHCTBO MPHUPOBI U YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TANOM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBON BKJIAJ B
9KOJIOTMUYECKOe 00pa3oBaHre 00ydaroIUXCsl.

JlanHble HampaBieHUS B OOYy4YEHHHM XHMHHM OOecreyuBaroTcs crenuuKod colepikaHus ydeOHOro mpeaMeTa, KOTOpBIA sBIsSETCS
Me/1IarOrMYeckKy aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HaAyKHU XMMUU Ha OIPEeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO O0IIIET0 00pa30BaHUsl OPUEHTUPOBAH Ha OCBOCHHE 00YYAIOIMMUCS CUCTEMBI TEPBOHAYATIBHBIX TOHATHIH
XUMHH, OCHOB HEOPTaHUYECKON XUMUU 1 HEKOTOPBIX OTJENbHBIX 3HAUMMBIX IOHATUN OpPraHUYECKON XUMUU.



CTpyKTypa coliep:kaHus MPOTrpaMMbl IO XUMUU cPOpMHUpPOBaHA HA OCHOBE CUCTEMHOT0 TOX0a K e€ n3ydenuro. CopepKaHue CKIaIbIBACTCS
U3 CUCTEMBI MOHATHH O XUMHUYECKOM JJIEMEHTE W BEIISCTBE M CHCTEMbI MOHATHNA O XUMHUYECKOW peakuuud. OO0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbI M0 MPHUHIIUITY MOCIEI0BATEILHOTO Pa3BUTH 3HAHHUI Ha OCHOBE TEOPETUUECKUX MPEACTABICHUIN Pa3HOIO yPOBHSI:
— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;
— YUCHUA O CTPOCHUU aTOMA U XUMHUYECKOU CBA3H,
— MpeCTaBICHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUUECKU TOTYUYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MTOCIEA0BATEIHHO
OT OJHOTO YPOBHS K JPYTOMY, BBINOJHSS (PYHKIMU OOBSICHEHHS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAaKTHUYECKOTO
MPUMCHCHUSA U TOJTYYCHUA U3YyUaCMbIX BCIICCTB.

OcBoeHHE TPOTPaMMBI TIO XUMHH CITOCOOCTBYET (POPMUPOBAHUIO TIPEICTABICHUS O XUMHUYECKON COCTABJISIONICH HAYYHOW KAPTHHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW HpPUPOJBI, IIEHHOCTHOTO OTHOUICHHS K Hay4YHOMY 3HAaHUIO M METOJaM TMO3HaHHs B Hayke. M3ydeHue XMMHHM TPOUCXOAMUT C
MPUBJICYCHUEM 3HAHUM U3 paHee U3yUeHHBIX Y4eOHBIX mpeaMeToB: « Okpyskatomuii Mupy», «buonorus. 5—7 knaccee» u «®Dusmka. 7 Kimacey.

[lpr M3y4YeHUW XUMUHM TPOUCXOAMT (HOpPMUpPOBAHHE 3HAHWN OCHOB XMMHYECKOH HAayKHW KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHWS,
MPAKTUYECKOHN IEATETHHOCTH YEI0BEKa U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYpHL. 3aa4a yueOHOT0 IpeMeTa COCTOUT B (POPMUPOBAHUHT
CUCTeMbl XHMHUYECKUX 3HAHUH — BaXHEWIINMX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX TIOJOKEHHUH, TOCTYMHBIX 000O0IIeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, sI3blka HayKu, B MPUOOIIEHIH K HAyYHBIM METO/IaM MTO3HAHUS MPU U3yUEHUH BEIIECTB M XUMUYECKUX PEaKIIHii, B
(OpMUPOBAHHUH U PA3BUTUHU TIO3HABATEIILHBIX YMEHUN M X MPUMEHCHUH B Y4EOHO-TIO3HABATEIILHOM U Y4EOHO-MCCIIEI0BATEIBCKOM e TEIIbHOCTH,
OCBOEHUU MpaBUJI 0€30M1aCHOr0 0OpaIeHUs C BELIECTBAMU B MOBCEAHEBHOMN KU3HU.

[Ipu u3yueHU XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUEHHE TPUOOPENTH TaKHue 1EH, KaK:
— (opMmupoBaHUE HHTEIEKTYaIbHO PA3BUTON ITUYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY HPHUHSATHIO
pelieHnit, cnocoOHOM alanTUPOBATHC K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;
— HaIpaBJIEHHOCTh OOYYEHHSI HA CHCTEMAaTUYECKOEe MPUOOIIEeHNE 00yUYaloImMXCs K CAMOCTOSTENILHON MMO3HABATEIIbHON JIEATETbHOCTH, HAyUYHBIM
MeTOJIaM MO3HaHUs, (POPMHUPYIOIIMM MOTHBAIUIO M PA3BUTHE CIOCOOHOCTEN K XUMUU;
— obecreueHue yClIoBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00YYAIOIIMMHUCS OTbITa Pa3HOOOPa3HOW AESITeNbHOCTH, TIO3HAHUS U CAMOMO3HAHMS,
KJIFOYCBBIX HABBIKOB (KJ'IIOLIGBI:IX KOMHGTGHHHﬁ), NMCIOIIUX YHUBCPCAJIBbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB JACATCIbHOCTH,
— (opmupoBanue o6me (YHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHSATh M OIICHUBATH SIBJICHUS
OKPYKAroIIero MUpa, UCIIONb3Ysl 3HAHHS M OMBIT, TIOJyUYEHHBIC TIPH MU3yUYEeHUU XUMUHU, IPUMEHATh UX MPHU PEUICHUH MpoOIeM B MOBCETHEBHOM
KU3HU U TPYIOBOU JESATENBHOCTH;



— (opmupoBaHue y 00ydYaIONIUXCA TYMAHHUCTHUECKUX OTHOIICHUN, MOHUMAHUS IIEHHOCTH XUMHYECKUX 3HAHHWU IS BHIPAOOTKU IKOJIOTHYECKU
11e1ecCO00Pa3HOT0 MOBEACHMS B OBITY M TPYIOBOM JAESATEILHOCTH B LIEJISX COXPAHEHUS CBOETO 37I0POBBS M OKPYKAIOIICH MPUPOIHON CPEIBI;
— pa3BUTHE MOTHBALIMU K O0YYCHHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEUSCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO(HIIS M HAIPABICHHOCTH AabHEHUIIIET0 00yYeHHSI.

OO11ee 9rcio 4acoB, OTBEACHHBIX JIJIS M3yUCHUs XMMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pazoBaHus, coctaBiseT 136 yacoB: B 8 kiiacce —
68 yacoB (2 yaca B Hezel0), B 9 kimacce — 68 yacoB (2 4aca B HEJIEIIO).

COJEPKAHUE OBYYEHUSA
8 KJIACC
IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Ponb XuMuU B )KU3HU YEJIOBEKA. XUMUS B cucTeMe HayK. Tena u BemecTBa. dusndeckue cBONCTBA BELIECTB. ArperaTHoe
cocTosiHue BelecTB. [IoHsATHE 0 MeTOJaX O3HAaHUS B XUMHMHU. HucThle BemecTBa U cMecH. CriocoObl pas3zieneHus cMece.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHUE 3JIeMeHThl. CHMBOJIBI XMMUUYECKUX 3JIeMEHTOB. [IpocThie 1 cioxkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAs aTOMHas
Macca. OTHocHUTeNpHAs MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KommuectBo Bemectsa. Moabs. Moisipaas macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YKCIIa CTPYKTYPHBIX €WHHUIL] BEIIECTBA. Pacuérsl mo
(dbopMysiaM XMMHUYECKUX COEAMHEHUM.

du3ndyecKkue 1 XMMUUYECKUE ABJICHUS. XUMUYECKasl PEaKkIusl U €€ MPU3HaKU. 3aKOH COXPAaHEHUS MAcChl BEIECTB. XUMUYECKUE YPAaBHEHUS.
Knaccugukaius XuMiuuecKkux peakuuil (coeTuHeHns, pa3aokKeH!s, 3aMeleHHs], OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, ImpaBujiaMu paboThl B J1abopaTOpUH U NMpuéMamu oOpalieHusi ¢ JabopaToOpHbIM 00OpYIOBaHHUEM,
U3yYeHHUe U oNucaHue (PU3MUECKUX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEILECTB, HAOMIOJeHHE (U3NUECKuX (IJIaBlieHHE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KUIICHHE U KOHACHCAIHsI BOJbI) U XMMUYECKUX (TOpPEHHE CBEYH, TPOKATUBAaHHE METHOM TPOBOJIOKH, B3aUMOICHCTBHE
MeJa ¢ KUCJIOTOW) IBJIEHUH, HAaOJII0JeHUE U ONMCaHUe TPU3HAKOB IPOTEKAaHUs XUMUUECKHUX peakuil (paszokeHue caxapa, B3auMOIeCTBHE CEpPHOI
KHCIIOTHI € XJIOpHIOM Oapus, paznoxkenue ruapokcuaa me au (11) npu nHarpeBanuu, B3anMoenicTre xenesa ¢ pactBopom coiu Meau (1), uzyuenue
CIOCOOOB pa3/ielieHusl CMeceil: ¢ MOMOINBI0 MarHuTa, (WIbTPOBaHHE, BbIAPUBAaHUE, AUCTHIULALMS, XpoMaTorpadus, MpOBEIACHHUE OYUCTKU
MOBAPEHHOI cour, HaOMI0IeHUE U ONMCAHKUE PE3YJIbTATOB MPOBECHUS OINbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3/IaHNe MOJIeen
MOJIEKY (IIapOCTEPKHEBBIX ).



Baskueiinue npeacTaBuTeId HEOPraHUYECKUX BellecTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciaopoa — aineMeHT u mpocroe BemecTBo. Haxoxaenue Kuciaopoa B Ipupoae, GU3ndecKkue u
XUMu4eckue cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue xucnopospa. CrnocoObl MOMy4eHHUs KHCIOpoJa B J1aboparopuu U
npoMmslIeHHOCTH. KpyroBopot kucnoposa B npupoje. O30H — aioTponHas MoIUpUKaLHsI KUCIOPOAA.

TernoBoit 3dektT xuMudeckoi peakiuu, TEPMOXUMUYECKHE YPAaBHEHUS, 3K30- U SHIOTEPMHUYECKUE pEaKkiH. TOIUIMBO: yrojdb U METaH.
3arps3HEeHne BO3/lyXa, YCHIICHHE TapHUKOBOTO 3(deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bopopon — snement u npoctoe BeniectBo. Haxoxaenue Bojoposa B Ipupose, pusnueckue 1 XuMUYECKue CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nostydeHus. Kucnorel u comnu.

MonsipHblil 00bEM ra30B. Pacu€Tbl 10 XUMHUUECKUM YPABHEHUSIM.

®usnueckue cBoicTBa BoAbl. Bona kak pactBopureinb. PacTBopsl. HachllieHHBIE 1 HEHACHIIIEHHBIE PACTBOPBL. PaCTBOPUMOCTD BEIECTB B
Bozie. MaccoBasi 10J1s1 BellecTBa B pacTBope. XMMHUYECKHE cBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MpPUPOJE U B KU3HU YEJIOBEKA.
Kpyrosopot BozsI B ipupoie. 3arpsA3HeHHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukanms okxcumoB: coneoOpasyromue (OCHOBHBIE, KHUCIIOTHBIE,
amgoTtepHbIe) U HecosleoOpazyroue. Homenknarypa okcuaoB. @uU3nyeckue 1 XMUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHure okcuaoB.

OcnoBanwust. Kimaccudukanus ocHOBaHUI: MIETOYN M HEPACTBOpUMbIE OcHOBaHUs. HoMeHkIaTypa ocHOBaHMH. PU3NYECKHEe U XUMHUECKUE
CBOlMcTBa OCHOBaHUU. [loyuenue ocHOBaHMIA.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckre 1 XMMUUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTauioB H. H.
bekerosa. [lonyuenue Kucnor.

Comu. Homenknatypa coneid. @uznueckne U XUMUUYECKHe CBoMcTBa cosel. [lomydenue coeil.

I'enernueckas CBA3b MEXAY KJIaCCAMHM HEOPTraHMYECKUX COCIUHEHUM.

Xumuueckuiui IKcnepumenm:

KaueCTBEHHOE OIpeieJIeHHE COJIepKaHusl KUCIOpoAa B BO3/AyXe, MOIyUYeHHe, COOMpaHue, paclio3HaBaHUE U U3Y4YEHHE CBOWCTB KUCIOPOJa,
Ha0JIt0/IeHNE B3aUMOJICHCTBUS BEILIECTB C KUCIOPOIOM U yCIOBHS BOSHUKHOBEHUS U IIPEKpaIleHHs TOpeHus (1oxkapa), 03HaKOMJIEHHE ¢ 00pa3iiaMu
OKCHJIOB M OIIMCAaHUE MX CBOMCTB, NOJy4YeHUE, COOMpaHMe, paclio3HaBaHUE U U3yUeHHE CBOICTB BOAOPOAa (TOpEeHHUE), B3aUMOIeHiCTBHE BOIOPO/Ia
c okcuaoM menu (II) (Bo3MOXKHO MCHONB30BaHME BHJIEOMATEpUANIOB), HAOIIOAECHHE OOpPa3lloB BEILECTB KOJIMYECTBOM | MOJIb, MCCIelOBaHUE
0COOEHHOCTEHN PaCTBOPEHHMS BEIIECTB C PA3IMUHON PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MAaCCOBOM J10JIEH paCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHE BOJBI C METAIUIaMHU (HATPUEM M KaJibliueM) (BO3MOKHO HCTOJIB30BaHKUE BUIEOMATEPHUATIOB), UCCIIEIOBaHNE 00pasoB
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, HAONIOJIEHHE M3MEHEHHs OKPACKM HMHAMKATOPOB B PAacTBOpAaxX KUCJIOT M UIEJOYeH, M3ydeHHue
B3auMosieiictBusa okcuna Meau (II) ¢ pactBopom cepHOI KHCIOTHI, KUCIOT C METAJUIaMH, PEAKIMKA HEUTpaIu3aly, MOoJTyYeHHe HEPaCTBOPHUMBIX



OCHOBaHMH, BBITECHEHHWE OJHOTO METallla JPYTMM M3 PacTBOpa COJM, PEIICHHE SKCIEPUMEHTANbHBIX 3a/lay Mo Teme «BaxHelinue Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

IMepuoauyeckuii 3axoH u Ilepuoanyeckasi cucrema xumu4ueckux 3jeMeHToB [[. U. MenaeneeBa. CTpoenne aTroMoB. XUMHYeCKAasi
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUHA

[TepBbie MOMBITKY KiIacCU(PUKAIIMA XUMHYECKHUX 3JIEMEHTOB. [IOHATHE O TPyMITax CXOMHBIX 3JIEMEHTOB (IIEIOYHBIC U IIEJI0YHO3EMEIbHBIC
METaJIJIbI, TaJIOTEHBI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM()OTEPHBIC OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux simeMeHToB J[. M. MenaeneeBa. KopoTkonepuoaHas v IIMHHONEPHOIHAS
dbopmel [leprnonnueckoi cucteMbl xumudeckux 3meMenToB JI. . MenaeneeBa. [lepuonbt u rpymmbl. @U3MYECKU CMBICT TOPSIKOBOTO HOMEDA,
HOMEPOB MEpUOa U TPYNIIbI FJIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX siep. M3orombl. DnekTponbl. CTpoeHHE JEKTPOHHBIX 000JI0YEeK aTOMOB MEpBBIX 20 XMMHYECKHX
anemMeHToB [lepuoanueckoii cucremsl 1. 1. Menaeneesa. XapakTepuCcTUKa XMMHYECKOTO JJIEMEHTA IO €ro NOJI0KEeHUIO B [leproandeckoi cucreme
. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMs paJuyca aTOMOB XHMMHUUYECKHX 3JIEMEHTOB, METAUIMYECKMX M HEMETAJUIMYECKUX CBOMICTB MO TpynnaM M
MEPUOIaM.

3nauenue [leproguueckoro 3akoHa u [lepuonyeckoi cucTeMbl XMMUUYECKUX JIEMEHTOB Ul pPa3BUTHS HayKu U nnpaktuku. J{. . Mennenees
— Y4EHBIN U TPaKJaHNH.

Xumundeckas cBsi3b. KoBaneHTHas (MOJspHAst U HEMOJISIPHAsI) CBA3b. DJIEKTPOOTPHUIIATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHas CBA3b.

Crenenp okucienus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [lpornecchl OKUCIEHHS W BOCCTaHOBJICHMS. OKUCIUTENH U
BOCCTAaHOBHUTEJIH.

Xumuueckuiui IKcnepumenn.

M3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOACHCTBHE THAPOKCUAA IMHKA C PACTBOPAMHM KHUCIIOT U IIEI0YEH, TPOBECHHE
OTIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX peaKIuil (TOpeHUE, peaKIIuN Pa3JI0KEHHUSI, COCTUHECHHS).

Meostcnpeomemmnnie ceasu

Peanu3arust MeXIpeIMETHBIX CBsI3€l MPU M3YYEHUH XUMUU B § KJIacce OCYIIECTBISIETCS Yepe3 MCMOIb30BaHUE KaK OOIINX €CTECTBEHHO--
Hay4HbIX TOHATHH, TaK ¥ MOHITHM, SBISIIOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O IUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHbIC MOHSATHS: HAay4YHBIM (haKT, TMIOTE3a, TEOpHUsA, 3aKOH, aHAJU3, CUHTE3, KiacCU(UKAIUs, MEPUOTUIHOCTb,
HaOII0IeHNE, DKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJIETTh, SIBJICHHUE.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUN 3aps,
BEIIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, PU3nYecKre BETUYHHBI, €IUHUIBI U3MEPEHUS, KOCMOC, MJIaHeThl, 3BE3/1bI, COHIIE.

buonorust: porocuntes, npxanue, ouocdepa.



I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakust

Ilepuognueckuii 3akoH. Ilepuonnueckas cucrtema xumuueckux snemeHToB J[. M. MenpaeneeBa. CtpoeHne aromMoB. 3aKOHOMEPHOCTH B
N3MEHEHHH CBOMCTB XUMHUYSCKUX DJICMECHTOB MEPBLIX TpéX Nepruoa0B, Kajius, KaJlblIIUA U UX COCI[HHCHPIIZ B COOTBCTCTBHHU C IIOJTOXKCHUEM DJICMCHTOB
B [lepuoauueckoii cucreme 1 CTpPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABI XHUMHYECKOM CBA3M. THIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BeIlleCTBAa OT THIIA
KPUCTANINYECKOM PeIETKU U BUJa XMMUYECKOH CBSI3U.

KJ’IaCCI/I(l)I/IKaIII/ISI N HOMCHKJIaTypa HCOPraHMYCCKHUX BCIICCTB. XUMHYEeCKHEe CBOICTBa BCIICCTB, OTHOCAIIUXCA K pa3jJlMYHbBIM KJlacCaM
HCOPTraHNYCCKUX COGI[PIHGHI/Iﬁ, IFCHCTUYCCKAA CBA3b HCOPraHMICCKUX BCIICCTB.

Knaccugukanus XuMHYEeCKUX peakyil 1o pa3IuyHbIM IpU3HAaKaM (10 YUCITY U COCTaBY yYacTBYIOUIMX B PEAKLUU BEIIECTB, 110 TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHHIO CTENEHEH OKUCIEHUS! XUMUYECKHX 3JIEMEHTOB, 10 0OPaTUMOCTH, 110 YYaCTHIO KaTaau3aTropa). JK30- U SHA0TEPMHUECKUE
pCakuuu, TCPMOXUMHUYCCKUC YPABHCHU.

[TonsaTue o ckopocTu xumuueckoi peakuuu. [lonsaTue 00 0OpaTHMBIX ¥ HEOOPATHMBIX XUMHUECKUX peakuusix. [[oHATHEe 0 TOMOT€HHBIX U
rereporeHHsIx peakuusx. [lonstue o karanuze. [lonsaTue o XumuueckoM paBHOBecHH. DaKTOPBI, BAUSIOIINE HA CKOPOCTh XMMUYECKON peakluu U
MOJIOKEHUE XUMUYECKOTO PaBHOBECHSL.

OKHCIIUTEILHO-BOCCTAHOBUTEIbHEIE pcaKkuuu, 3JICKTpOHHI:II7[ 0ajlaHC OKUCINUTEIHHO-BOCCTAHOBUTEIHLHON pCaKknuu. Cocrasienune ypaBHeHI/Iﬁ
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI C HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 3IIEKTPOIUTHYECKON JUCCOLMALUU. DJIEKTPOJIMTHI U HEJIEKTPOIUTHI. KaTnoHbI, aHMOHBL. MexaHu3M IUCCOLMAIMM BEIIECTB C
Pa3UYHBIMHM BUJAMH XMMUYECKOH cBsi3u. CreneHb aucconuannu. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YciOBHS MPOTEKAaHUS peakluid HOHHOrO OOMEHa, MOJHBbIE M COKpAUIEHHbIE WOHHBIE YPABHEHMS PEaKIIHil.
CBoiicTBa KUCIIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHUI 00 31eKTpoInTHYECKON Aucconmanuy. KauecTBeHHbIE peakiuy Ha HOHBL. [loHsTHE
O TUJIPOJIU3€E COJIEH.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJCTIAMHA KPUCTATINIMICCKUX peHIéTOK HCOPTraHNYCCKUX BCHICCTB — MCTAJIJIOB 1 HEMCTAJIJIOB (rpa(bHTa n anMa3a), CJIOKHBIX
BEUIECTB (XJIOpUAa HATpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakIuy OT BO3JAEHCTBUS Pa3IUYHBIX (DAKTOPOB, HCCIEI0BaHUE
3JIEKTPOIIPOBOITHOCTH PacTBOPOB BEIIECTB, MpoIlecca TUCCOLMALIUN KUCIIOT, IeNo4el U coieil (BO3MOXKHO HCIIONb30BaHUE BHIE0 MAaTEpHAIIOB),
MIPOBE/ICHUE OIBITOB, MIUTIOCTPUPYIONINX MPU3HAKH MPOTEKAHUS peakuii HOHHOro oOMeHa (0Opa3oBaHue 0cajika, BbIICTICHHE ra3a, 00pa3oBaHue



BOJIbI), OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEpPbl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIMid (TOpEeHUe, pPeakiMM pPas3lIoKEHUs, COeIUHEHUS),
pacrno3HaBaHHE HEOPraHMYECKUX BEIIECTB C IIOMOIbI0 KAUECTBEHHBIX PEAKIMI Ha NOHBI, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a1a4.

Hemerayuibl 1 UX coeJUHEHUS

OOw1ast xapakTepucTHKa rajoreHoB. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTeNeHu okucieHus. CTpoeHue u Gpusnyeckue cBoicTaa
IIPOCTBIX BEILECTB — TaJOr€HOB. XMMHUYECKHE CBOICTBA Ha IMpUMEpe XJopa (B3aUMOJEHCTBUE C METAUIaMM, HEMETAJUIAMM, IIEJI0YaMH).
Xnoposogopoa. ComnsiHast KUCI0Ta, XMMUYECKHUE CBOMCTBA, OJIyUYEHHUE, IPUMEHEHHE. JeficTBUE XJI0pa U XJIOPOBOAOPO/a HA OPraHU3M YEJIOBEKA.
Baxxuelinue XJopuabl U UX HaXOKICHUE B IPUPOJIE.

OOmast xapakrepuctuka 1eMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTpPOEHMsI aTOMOB, XapaKTepHble CTerneHW okucieHusd. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(PUKALIUN KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpBHI.
CepoBoniopoJi, cTpoeHue, U3NIecKue W XUMHUYecKre CBOMCTBA. OKCHIBI cepbl KaK MPEACTABUTENM KHCIOTHBIX OKCcHIOB. CepHas KHUCIIOTa,
¢bu3nvecKre 1 XMMUYECKHE CBOICTBA (00IIME KaK MpeACTaBUTENs Kilacca KUCIIOT U cnenuduyeckue). XUMUYECKHE PEaKIiH, JeKallue B OCHOBE
IPOMBIIIICHHOTO CIoco0a Moiy4yeHusi cepHoil KucioThl. IIpumeHenue cepHoil kuciaoThl. Cosin CepHOW KHMCIOTHI, KAUECTBEHHAs peakius Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ COeIMHEHUH B IpUpoJie. XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH cpelibl COETUHEHUAMU Cepbl (KUCIOTHBIE
TOXKU, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAIECHNUS.

OO6miast xapaktepuctuka dJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTEMEHU OKUCIEHUA. A3OT,
pacrpocTpaHeHHe B MpUpoje, pU3ndeckue U XUMU4Yeckue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, ero (U3NYecKue U XUMHUYECKUE
CBOWCTBa, NOJy4YeHUEe U npumMeHeHue. Coin aMMOHHUS, UX (prU3HYecKre U XMMUYECKHEe CBOMCTBA, MpuMeHeHue. KadecTBeHHast peakius Ha MOHbBI
aMMOHHUS. A30THas KUCIIOTA, €€ MoJydeHre, PU3NICCKUE M XUMUIECKIE CBOMCTBA (00IIHe KaK MPEACTABUTENS Kacca KUCIOT U ClIeU(UICCKHE).
Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHMS B KayeCTBE MMHEPAIbHBIX YAOOpeHHH. XUMHUECKOoe 3arps3HEHHE OKpY’Karollell cpembl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO31yxXa, MOYBbl U BOJ0EMOB). Pochop, ammorponHsle Moaupukanuu docdopa,
¢usnyeckue u xumuyeckue cpoictBa. Oxcun ¢ocpopa (V) um dochopHas kuciaora, (U3MUeCKHe U XHMHUYECKHE CBOMCTBA, IMOIyYEHHE.
Hcnons3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

OObmass xapaktepuctuka 3meMeHTOB IVA-rpynmnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH OKUCICHMS. YTIepos,
AJUTOTPOMHbIE MOIU(UKAIIMH, PACIPOCTPAHEHUE B IPUPOAE, PU3NUECKUE U XUMUYECKUe cBOICTBa. Aicopbuus. Kpyrosoport yriaeposna B mpupo/e.
Oxcunpl yriaeposaa, ux (u3nyeckre U XMMHYECKHe CBOICTBA, AEWCTBUE HA YKUBBIE OPraHU3MBI, MOJYyYEHHE U MpPUMEHEHHE. DKOJIOTHYECKHe
poOsieMbl, cBsi3aHHbIE ¢ oKcuoM yriepoaa (IV), runoresa riiodanbHOro MOTEMIEHUS KIMMaTa, HapHUKOBBIN 3QQeKT. YroapHas KUCiIoTa U €€
CONHM, MX (U3MYEecKHe M XHMHYECKHE CBOMCTBa, MOJyuyeHHEe M npuMeHeHue. KauecTBeHHasi peakuusi Ha KapOoHaT-HOHBL. Mcrosnb3oBaHue
KapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIIIJICHHOCTH U CEIbCKOM XO3sICTBE.

[lepBoHayaIbHBIE TOHATHSA 00 OpPraHUYECKHX BEIECTBAX KaK O COEAMHEHUX yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIIeH, 3TaHOJ, TIUIEPHH,
yKcycHas kucioTa). [IpupoiHble HCTOYHUKU YTIIEBOIOPOAOB (Yrojb, MPUPOAHBIN a3, HE(Th), MPOIYKTHl UX MepepadoTKH (OEH3UH), UX POJib B



OBITY M TPOMBIIIICHHOCTU. [loHSATHE O OMONOTHMYECKM BaXKHBIX BEIIECTBAX: JKUpax, OeNKax, yriIeBoJAaX — M UX POJIM B XKU3HU YelOBEKa.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusndeckie 1 XuMHU4ECKHE CBONCTBA, MOTy4YeHHe U npumMmeHenune. CoeiMHEHNs KpeMHUs B rpupojae. O01ire npeacTaBieHus
00 oxcuzae kpemuus (IV) u kpemuueBoil kucinote. CUIMKATBI, UX MCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHelne crpouTenbHbIe
MaTepHabl: KEepaMHKa, CTEKJO, IIeMEHT, OeToH, ene300eToH. [Ipobimembl 0e30macHOr0 HCHOJIB30BAHUS CTPOUTEIBHBIX MAaTEpUAIOB B
[MOBCEIHEBHOW KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIM Ha XJIOPHUA-HOHBI U
Ha0II0/IeHNe MPU3HAKOB UX MPOTEKAHUSs, OMBITHI, OTpa)karonire (pusndeckre U XMMHUECKHUE CBOICTBA raJIOT€HOB U MX COEIMHEHUH (BO3MOXHO
WCII0JIb30BaHNUE BUIEOMATEPHAIIOB), O3HAKOMJIEHUE ¢ 00pa3iiaMu XJIOpUI0B (TaJIOreHUI0B), 03HAKOMIIEHHE C 00pa3liaMu Cephl U €€ COeUHEHUSIMHU
(BO3MOYKHO HCIIOJIb30BaHME BMJIEOMATEpPUAIIOB), HAOIIOAECHUE Ipolecca OOYyIiIMBaHMs caxapa I0J JEHCTBUEM KOHLIEHTPUPOBAHHOW CEpHOM
KHCIIOTHI, U3y4Y€HHE XUMUYECKIX CBOWCTB pa30aBICHHON CEpHON KUCIIOTHI, IPOBEICHNE KaueCTBEHHOM peakiny Ha CyIb(haT-uoH U HAOII0IeHUE
npu3Haka e€ MpOTeKaHHs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMU a30Ta, ¢ocdopa U UX COSAMHEHMH (BO3ZMOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), 0Opa3lamMu a30THBIX U (HOcPOpHBIX yaoOpeHui, moiaydeHue, coOupanue, pacro3HaBaHUE W WU3yYEHHE CBOWCTB aMMHAaKa,
MPOBE/ICHNE KAYEeCTBEHHBIX pEaKkIuii Ha HWOH aMMOHHMA # (ocdar-nOH M H3YYEHHE NPU3HAKOB HUX MPOTEKAHHs, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUAIOB), U3YUEHUE MOIETICH KPUCTATUTMUECKUX PEIIETOK
anMasa, rpaduta, QysuiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOlUU PAcTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM U yCTPOMCTBOM
MPOTHBOTra3a, MoJlyudeHne, COOMpaHue, pacro3HaBaHUE U U3YYCHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHNE KaYeCTBEHHBIX peakuii Ha KapOoHAT
U CWIMKAT-MOHBl M W3Y4YEHHE IPU3HAKOB HUX IMPOTEKAHHs, O3HAKOMJIEHHWE C MPOAYKIUEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, pEIIeHNe
HKCIEPUMEHTAIbHBIX 337124 110 TeMe «BaxkHel1e HeMeTanbl U UX COeTMHEHUS».

MeTasjibl M MX COeIMHEHHUS

OO0miast xapakTepUCTHKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMM MX MOJIOKeHUs B lleproanueckoil cucreMe XMMHUYECKUX
anemenToB J[. . MenneneeBa u crpoenust aromoB. CTpoeHue MeTauioB. MeTanueckasi CBsi3b U MeTallIndyecKasl KpUCTaJUIMUecKasl pemérka.
DNEeKTPOXUMHUYECKUI psia HanpsOKeHUH MeTauioB. Dusnyeckre W XMMUYECKHe CBOWCTBA MeTaioB. OOIIue crocoObl MOMy4YeHHUS METaslloB.
[ToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIUTHI UX OT Koppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUe
B OBITY U ITPOMBIIIJIEHHOCTH.

[Ilenounbie Mertamnel: mosiokeHne B Ilepumogmueckoit cucrtemMe xumuueckux sieMeHToB J[. M. MenpaeneeBa, CTpoeHHWE KX aTOMOB,
HaxoxJeHue B mpupoje. dusznueckne U XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kainus). OKCUABI U TUAPOKCHIBI HATPHUS U KaJHsl.
[IpuMeHeHNe MIETOYHBIX METAIIJIOB U UX COEAMHEHUH.



[[lenouHo3eMenbHbIE METAJUIBI MArHUKA M KaJbLUK: NOJNIOKEeHUE B Ilepuoanyeckon cucreme xumuueckux 3neMeHToB [[. . Menneneesa,
CTPOEHHUE UX aTOMOB, HAX0XKJIeHHE B npupojie. Du3nueckue U XUMHUUECKUE CBOMCTBA MarHus 1 Kaniblus. Baxkneilme coeiuHeHus Kaablus (OKCUJI,
TUAPOKCH, coiin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AsroMuHM: TTosioxkeHue B [lepuoauueckoil cucteMe xumudeckux sneMenToB J[. . MenaeneeBa, cTpoeHue aToMa, Hax0K1€HUE B MPUPOJIE.
du3ndecKue U XUMUYECKHE CBOMCTBA alOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA ATFOMUHUS.

Keneszo: nonoxenue B llepuoanueckon cucreMe xumudeckux 3ieMeHToB [[. . Menaeneesa, cTpoeHHE aToOMa, HAX0XKAEHUE B IIPUPOJIE.
dusnueckre 1 XMMUUIECKHE CBOMCTBA kele3a. OKCuIbl, THAPOKCHIBI U comu skenesa (I1) u xxenesa (II), ux cocTas, CBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3aMy METaJJIOB U CILIaBOB, X (PU3MUYECKUMH CBOMCTBAMM, U3yUEHHUE PE3YJIbTaTOB KOPPO3UU METAIUIOB (BO3MOMXHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS OKCHAA KaJIbIMS M HATpPUS C BOJOM (BO3MOXHO HCIIOJIb30BAHKE
BHUJICOMATEPHAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, TMpOIlEcCa TOpPEHUS JKelle3a B KHUCIOpoJae (BO3MOXKHO HCIIOJIB30BAHHE
BUJICOMATEPHAIIOB), IPU3HAKOB MMPOTEKAHNUS KaYECTBEHHBIX PEAKIMil HAa MOHBI: MAarHUs, KalbIlHs, ATFOMUHU, IIUHKA, xkene3a (I1) u xeneza (111),
meau (II), mabmioneHue M oOmMUcCaHUE MPOILECCOB OKpAIIMBAHMS IUIAMEHM HOHAMU HATPHUS, Kalus M KajbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), UCCIEOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS U THAPOKCHU]IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33714 110
Teme «BaxkHeume MeTaiibl U UX COCIUHEHUSD.

XuMHUS U OKpYKAKOLIasi cpeaa

BemectBa u MaTepuanbl B TOBCEIHEBHOM KU3HU YeloBeKa. be3onacHoe UCoap30BaHUE BEIIECTB M XMMUUYECKUX peakiuii B ObITy. [lepBas
MTOMOIIIb MPYU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HeHUE OKpYsKarollel cpebl (mpeenibHas JomyCcTUMas KOHIeHTpauus BeulecTs, nanee — [1JIK). Ponb xumuu B pemenun
HKOJIOTHYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

M3yueHne 00pasIoB MaTepuasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemmnnie ceasu

Peanuzanust MeXIpeaMETHBIX CBSI3eH MPHU M3YYSHHH XUMHH B 9 Kilacce OCYIIECTBISETCS Yyepe3 MCIOIb30BaHHe KaK OOIIUX €CTeCTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHITHM, SBISIIOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O IUKJIA.

OO0mme ecTeCTBEHHO-HAYyYHbIC MOHSATHS: HAay4YHBIA (DaKT, TMIOTE3a, 3aKOH, TEOpHWs, aHAJIU3, CUHTE3, KiacCU(UKAIUs, MEPUOTUIHOCTb,
Ha0JII0/IeHUE, YKCIIEPUMEHT, MOJICTTUPOBAHIE, M3MEPEHUE, MOJIEIh, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOIOTHSI, MAaTEpHAJIBI.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUN 3aps,
MIPOBOJHUKH, TONYMPOBOIHUKH, IUIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO0, OO0BEM, arperaTHOe€ COCTOSIHHE BEIecTBa, Tras, pacTBOD,
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pPaCTBOPUMOCTL, KPUCTAIINYCCKAA pCH_IéTKa, CIIJIaBHI, (1)I/I3I/I‘-IGCKI/IG BCJIMYHHBI, CAUHUIBI U3MCPCHHA, KOCMHUYCCKOC IMPOCTPAHCTBO, IIAHCTHI,
3BE31561, CoHIIE.

buonorusi: ¢porocunTes, npixanue, o6mocepa, IKOCUCTEMa, MUHEPaIbHbBIC yIOOPSHUS, MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC
BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INIPOI'PAMMBI 110 XMMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyuYeHHUS XMUMHH B €IMHCTBE
y4eOHOM U BOCIUTATENILHOU JIEATENHHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUHUCKUMU COLMOKYIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU
LEHHOCTAMHU, NPHUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHU IOBEACHHS M CIHOCOOCTBYIOT IpoIleccaM CaMOIO3HAHMs, CAMOPa3BUTHUS U
COLIMAIN3aluU 00yYaroIINXCS.

JIM4HOCTHBIE PE3yJIbTaThl OTPAXKAIOT FOTOBHOCTh OOYYaIOLIUXCSI PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OpUEHTAIN U
pacUIMpeHHe OIbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY Hacl€IUI0, TOHUMAHUs 3HAaYEHHs] XUMUYECKOU
HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBA, CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOM MH(OpMaLMel 0 MepeaOBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBOU
Y OT€YECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpa’KIAHCKOT0 BOCTIUTAHUSA:

IIPEJICTABICHHS O COL[MAJIbHBIX HOPMAaxX U IMpaBWJIaX MEKIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIeI0BATEILCKOM, TBOPUECKON M JAPYTUX BUAAX NEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM
JeSITEeIbHOCTH TPH BBIOJHEHUN Y4EOHBIX, MO3HABATENbHBIX 3a]1a4, BHIMOJIHEHUN XMMHYECKHUX SKCIIEPUMEHTOB, CO3JJaHUU yUEOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAHUIO U B3aMOIIOMOLIH B TIPOLIecCce 3TOM yueOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U TOCTYTKH
CBOMX TOBApUIIIEH C MO3UIIMN HPABCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE U XMMHUUYECKON pEaKlMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HayKH U
COCTABJISAIOLINE OCHOBY JJIsl IOHUMaHUS CYLITHOCTH HayYHON KapTUHBI MHpa, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOJIBI,
B3aMMOCBS35IX YEJI0BEKA C IPUPOHOMN CPEIoi, O POJIU XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

M03HABATENIbHBIE MOTHBBI, HAIPABJIEHHBIE HA IOJY4YEHHE HOBBIX 3HAHUM MO XUMHUHM, HEOOXOAMMBbIE i OOBSICHEHHS HAOII0AaeMbIX
MIPOIIECCOB M SIBJICHHM, MO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKOM KYyJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOW PaboOTHI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATy PO, JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;
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MHTEpeC K 00YYEHHUIO U TIO3HAHMIO, TI0003HATETLHOCTh, TOTOBHOCTh M CITOCOOHOCTH K CaM000pa30BaHUIO0, IPOSKTHOW U MCCIIEA0BATETHCKOM
JeSATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH U YPOBHS O0YUYCHHUS B JaJbHEUIIEM;

4) popMupoBaHuSs KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKHM Ha 3[0pOBBIH 00pa3 >KM3HU, OCO3HAHUE
MOCTICICTBU M HENpPUATHE BPEIHBIX NPUBBIUCK (YMOTPEOJSEHHS AJKOroJsi, HAPKOTUKOB, KYypEHHs), HEOOXOJMUMOCTH COOJIIOJCHHS MpPaBUII
0€30MacHOCTH MPU OOPAIIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpynoBOro BociuTaHMSA:

HMHTEpEC K MPaKTHYECKOMY M3yUCHHUIO TpodeccHii  Tpya pa3IMdHOro po/ia, yBaXEHHE K TPYAY U pe3yibTaTaM TPYJIO0BOU NEITEIbHOCTH, B
TOM YHCJIE Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XMMUH, OCO3HAHHBIN BHIOOP MHIMBUAYATHLHON TPACKTOPHH ITPOIOJDKEHUS 00pa30BaHUS
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHENHON MpodecCHOHaTBHON
JEeSITEIILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTB aJallTHPOBATHCS B MIPOo(ecCHOHABHOM cpejie;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

HKOJIOTHUYECKH 11erecoo0pa3Hoe OTHOILIEHUE K MPUPO/IE KaK UCTOUHUKY KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHHUS, TOHUMAaHNUE [IEHHOCTU
310pOBOTO M 0€30IacHOro o0pas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MYECKOMY M ICHUXWYECKOMY 3JI0POBBIO, OCO3HAHHE
[IEHHOCTH COOJIIOJICHUS TIPAaBHJI OE30MACHOTO TOBEICHUS MPU PAdOTE C BEIISCTBAMH, a TAKXKE B CUTYAILUAX, YIPOXKAIOIINUX 3OPOBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOTy4YaeMble MPU U3YYCHUU XUMUHU, JJIs PeLISHHS 3aa4, CBI3aHHBIX C OKPY>KaloIlel IPUPOTHON cpeoii,
AJIs1 TIOBBIICHUS YPOBHA SKOJIOTHYECKOU KYyJIbTYpbl, OCO3HAHUA FJIO68,JII)HOFO XapakTepa SKOJIOIMYCCKHX Hp06JI€M u HYTef/'I HUX PCHICHUA
MoCpeACTBOM METOAOB XUMHHU, SKOJOTHUICCKOI'0O MBIIIJICHU S, YMCHHA PYKOBOJACTBOBATLCA UM B HOSH&B&TGJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHBHOfI
MPaKTHKE.

METAINIPEJIMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeqMeTHBIX pe3yIbTaTOB BBIJCIAIOT 3HAUMMBbIE 1J11 POPMUPOBAHUS MUPOBO33PEHUS 001IIeHAYyYHbIE TOHATHS (3aKOH, TEOPHS,
MIPUHIIMIL, TUIIOTE3a, (PaKT, cucTeMa, MPOILECC, SKCIEPUMEHT U APYTOE.), KOTOPBIE UCIIONIB3YIOTCSI B €CTECTBEHHO-HAYUHbIX YU€OHBIX IIpeIMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHUH U3 ATHX MPEAMETOB (POPMHUPOBATH MPEICTABICHHE O IIEIOCTHON Hay4YHOU KapTHHE MUPA, U YHUBEPCAJIbHbBIE yueOHbIe
NecTBUs (MO3HABAaTEIbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOpbIe oOecrnednBaroT (OPMUPOBAHHE TOTOBHOCTU K CAMOCTOSTEIHLHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU JIeATETLHOCTH.

ITo3HaBaTeIbHbIEC YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:

YMEHUS UCIMOJIb30BaTh NPUEMBI JIOTUYECKOTO MBILIUICHUS PU OCBOCHUH 3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX MOHSITHH (BBIACNATH UX
XapaKTCPHBIC MMPU3HAKHU, YCTAHABJIIMBATH B3aUMOCBA3b C JPYTHMU HOHSITI/ISIMI/I), HUCIIOJIB30BATh IOHATUS OJIA 00BsICHEHNS OTACJIBbHBIX (baKTOB n
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SBJICHUM, BHIOMpATh OCHOBAaHMSA M KPUTEPUU Ui KIacCH(UKAUH XMMHUYECKHX BEIIECTB M XUMHUYECKUX PEaKUUH, yCTaHABJIMBATh NMPUYMHHO-
CIICZICTBEHHBIC CBSI3U MEXAY OObEKTaMHU M3Y4YCHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHHs (MHIYyKTHBHBIC, ICTyKTHBHbIC, IO aHAJOTHH), JEIaTh
BBIBO/JIbl M 3aKJIIOUECHMS,;

yMEHHUE IPUMEHATH B IIPOLiecce MO3HAHUsI HOHATH (IIpeAMETHBIE U METAIIPEMETHBIE), CAMBOJIMUYECKUE (3HAKOBBIE) MOJIEIIU, UCIIOIb3yEMBIE
B XMMHH, IpeoOpa30BbIBATh HIMPOKO IPUMEHSIEMbIE B XMMHM MOJIEIbHBIC MPEICTABICHUS — XMMHUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XMMHUECKas
¢dopMyna M ypaBHEHHE XUMHYECKOM pEakIUu — MPH pEIIeHUH Y4eOHO-NO3HABATENbHBIX 3aj]ad, C YYETOM 3TUX MOAEIBHBIX IMPEACTaBICHUM
BBISIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH N3y4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIUH, BBIABIATH 00LIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEJICTBEHHBIE CBSI3U M IPOTUBOPEUUS B U3Y4aeMBbIX IIPOLIECCAX U SBICHUSX.

Ba3oBrble ucciaenoBarehLCcKue AeCTBHA:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BONPOCH B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a TaK)Ke€ B KayecTBE OCHOBBI JJIsi (POPMHPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CYKJICHUN;

IpUOOpPETEHUE OMbITAa M0 IUIAHUPOBAHUIO, OPTaHU3AlMM M IPOBEIECHUIO YUYEHHMUYECKUX 3KCIIEPUMEHTOB, YMEHHME HaOJI0JaTh 3a XOJ0M
polecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMylupoBaTh 000OLIEHUS W BBIBOABI MO pe3yibTaTaM IMPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABJIATh OTUET O MIPOJIEIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHUE BbIOMpaTh, aHAJTIM3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO Pa3InYHbIX BUAOB U (HOPM MpeAcTaBIEHUS, 10JIy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (Hay4YHO-TOMYJISIpHAs JIUTEpaTypa XMMUYECKOIO COJIepKaHMs, CIIpaBOYHbIe Oco0us, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHSTh Pa3IUyHble METOABI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MH(OPMALIUK M COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4EOHBIX M IMO3HABATENBHBIX 33Ja4 ONpPEAEIEHHOTO THIA, MPUOOpPETEHUE OMNbITa B OOJIACTH MCIIOJIb30BAaHHUS MH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJOTHH, OBJIaJleHHE KYJIbTYPOH aKTHBHOT'O MCIIOJIb30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITENIHO BBIOMpATh
ONTUMAaJIbHYIO (OpPMY IpencTaBiIeHHs] MHPOPMAMK U WJUIIOCTPUPOBATH PEIaeMble 3a/ladl HECJOKHBIMHM CXEMaMH, JuarpaMMaMu, JIpyruMu
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

yYMEHHUE UCMOIb30BaTh U aHATU3UPOBaThb B Ipolecce y4yeOHOM M MCCIeOBATENbCKOM AEATeNbHOCTH HWHGOPMAlMIO O BIMSIHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X031HCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY’KAOLIEN IIPUPOIHON CPEIbI.

KomMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1eiCTBUSA:

yMEHHS 33/1aBaTh BOIPOCH! (B X0/€ Auanora v (W) AUCKYCCHH) MO CYIIECTBY OOCYXAaeMOi TeMbl, (POPMYIHUpPOBAaTH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPETIOKEHHON 3a]aun;
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yYMEHUS MPEACTABISATH MOJYUYCHHbIE PE3YJIbTAThl T0O3HABATENLHOMN JESITEIIbBHOCTA B YCTHBIX M MUCBbMEHHBIX TEKCTaX; JeiaTh MPE3EHTAIUIO
Pe3yJIbTATOB BBINOJIHEHUS! XUMHUYECKOTO IKCIEPUMEHTa (J1ab0paToOpHOro OMbITa, JTAOOpaTOPHON pabOTHI MO KCCIIEIOBAHUIO CBOICTB BEIECTB,
y4eOHOTO MPOCKTA);

yMeHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOH MMO3HABATEIHHON U MCCIIEI0BATEIbCKON JESTEIbHOCTU MIPU PELICHUN
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COTJIACOBAHMSI MO3UIUI (00CyKIeHUS, 0OMEH MHEHUSMU, «MO3TOBBIC IITYPMBD,
KOOPIMHAIIVSI COBMECTHBIX JICWCTBUM, ONPEICTICHIUE KPUTEPHEB 11O OIICHKE KaueCTBA BHIMIOJTHEHHON pa0OThI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OINPEAeNATh LEIN ACSITeNbHOCTH, IIAaHUPOBATh, OCYIIECTBISATh, KOHTPOJMPOBAThH M MPU HEOOXOAUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMpATh Harbosee 3 PeKTUBHBIE CIIOCOOBI pelieH s yueOHBIX U TO3HABATENIbHBIX 33]]a4, CAMOCTOATEIHLHO
COCTaBJISITh WJIM KOPPEKTHUPOBATH MPEIJIOKCHHBIM AITOPUTM JEUCTBUM MPH BBINOIHEHUH 33JaHUl ¢ y4€TOM IMOJYyYEHHS HOBBIX 3HAHUU 00
M3y4aeMbIX 00BEKTaX — BEIECTBaX U PEAKIUAX, OI[EHUBATH COOTBETCTBUE MOJYUYEHHOIO PE3yJIbTaTa 3asiBJICHHOM 11€JM, YMEHUE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 33/IaHUM.

HNPEIMETHBIE PE3YJIbTATbHI

B cocraBe mpeaMeTHBIX PE3yJNBTATOB 1O OCBOCHUIO O0S3aTEIIBHOTO COJCP)KAaHUsS, YCTAHOBIIGHHOTO JaHHOW (enepanbHOi padodeii
MIPOrPaMMO#i, BEIJICIISIIOT: OCBOCHHBIC 00YJAIOIIUMUCS HayYHBIC 3HAHUS, YMEHUS M CITOCOOBI ACHCTBHM, crieliudruecKue s IPeIMETHON 001acTh
«XUMHUSD», BUJIBI ACITETFHOCTHU MO MOTYYSHHIO HOBOTO 3HAHUs, €r0 MHTEPIPETALUU, IPEOOPa30BAHUI0 U IPUMEHEHHIO B PA3IUYHBIX YUCOHBIX U
HOBBIX CUTyalUsIX.

K koniy oOydenus B 8 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCS
YMEHUM:

o PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX MOHATHUM: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT, MMPOCTOE BEILECTBO, CI0KHOE BEIIECTBO,
cMech (OTHOPOAHAsI U HEOJHOPO/HAsS), BAIGHTHOCTh, OTHOCHTENbHAS aTOMHAs U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJISIPHAs
Macca, MaccoBasi JI0Jii XMMHUYECKOTO 2JIEMEHTa B COCTMHEHUH, MOJIIPHBIA 00BEM, OKCH, KUCIIOTa, OCHOBaHHE, COJb, JEKTPOOTPUIIATEILHOCTD,
CTENEHb OKUCJICHUS, XUMUYECKasl peakiius, KilacCu(PUKaIUsl peakiinii: peakiiui COSTUHEHUS, PEAKIINK Pa3I0KEeHHs, PEaKIIUU 3aMEIIeHUs, PEaK TUN
oOMeHa, 3K30- ¥ PHJIOTEPMUYECKHE PEaKIMU, TEIUIOBOM 3 (deKT peakuuu, siApo aToMa, 3JIEKTPOHHBIN CIIOM aToMa, aTOMHas opOuTalb, paanyc
aToMa, XMMUYECKasl CBA3b, MOJSIpHAs U HEMOJISIpHAs KOBAJIEHTHAs CBA3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0Js BEIEeCTBa
(TpoleHTHAs KOHIIEHTpAIlKs) B PacTBOPE;

o WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUM U MPUMEHATH 3TU MOHATHUS IIPHU OMKMCAHUU BEILIECTB U UX MPEBPAILICHHUI;

o UCIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY JJIsl COCTaBICHHs (JOPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUH;
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o OTIPE/ICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb OKUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
MPUHAIJICKHOCTh BEIIECTB K OINpeAeIEHHOMY Kjlaccy COeIMHEHUuN 1o (opmyiaMm, BHI XUMHUYECKOW CBA3M (KOBAJIEHTHAs W HOHHAsA) B
HEOPraHWYECKUX COCIMHEHUSIX;
e packpsiBaTh cMmbIci [lepuoanueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATH NTIOHUMAaHUE MEPUOJIAYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JJIEMEHTOB OT MX IOJIOKEHUS B Ilepuonuueckoll cucTeme, 3aKOHOB COXPAHEHUs MAcChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOrazipo;
o OMKCHIBATh U XapaKTepu3oBaTh TabiuuyHyro Gopmy [leproauueckoll CUCTEMBbl XMMHUYECKHUX DJIEMEHTOB: pa3inyarh MOHSATHS «IJIaBHAS
noarpynna (A-rpynmna)» u «mobouyHas noarpynna (b-rpynma)», manbeie U GoJblIre NepUoabl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «Ilepuoauyeckas cucrema xumuueckux snemeHToB 1. M. MenzeneeBay ¢ 4uCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps A1pa, 00IIee YUCIO HIEKTPOHOB M PACIIPEICIICHUE UX MO AIEKTPOHHBIM CIIOSIM);
o KJIacCU(UIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUMYECKHE BEIIECTBA, XMMHYECKHE PEAKIHU (IO YHCIY M COCTAaBY YYacCTBYIOLIMX B
pEaKIuy BEIIECTB, 10 TEIIOBOMY 3 (DEKTy);
o XapaKTepu30BaTh (ONUCHIBATh) OOILIME XMMHUYECKHME CBOMCTBA BEIECTB pPa3jIMUYHBIX KJACCOB, IOATBEPXkAAs ONUCAHUE MpUMEpPaMU
MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIINIA;
o IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'0 COCTaBa, BO3MOKHOCTH IPOTEKAHNUSI XUMHYECKUX IPEBPALICHUI
B Pa3JIMYHBIX YCIOBUSX;
o BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO0 XMMHUYECKOTO JJIEMEHTa Mo (opmyiie
COEIMHEHM ], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIINY;
o MPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIbHOW MAESITeTbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue, CHUCTEeMaTH3aIluIo,
KJIaCCU(PUKALIMIO, BBISIBJICHUE MPUYNHHO-CJICICTBEHHBIX CBSI3€H — JJII U3yUEHHUS CBOMCTB BEIIECTB M XUMUYECKHUX PEAKIIUN, ECTECTBEHHO-HAYYHbIC
METO/IbI TIO3HAHUS — HaONII0IeHNE, U3MEPEHHEe, MOJISTMPOBAHKE, SKCIIEPUMEHT (pealbHbI U MBICICHHBIN);
o CJIeIOBaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOU MOCY 101 U TabopaTOPHBIM 000pYIOBaHUEM, a TAaK)Ke MpaBuiIaM oOpallieHus ¢ BeleCTBaMH
B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBIMIOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYSHHIO U COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB
(BoIOpO/Ia ¥ KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C ONpPEAENEHHON MacCOBOU J0JE€i pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIiO3HABAHUIO PACTBOPOB ILIE€JI0UYEH M KUCIIOT C IOMOIIBIO MHIUKATOPOB (JIakMYyC, (eHOoN(TaTenH, METHIOPAHK
U ApyTue).

K konmy oOydenus B 9 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTH y OOyUaAIOUTUXCS
YMEHHMN:
o pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHITHUN: XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, UOH, KaTUOH, aHUOH, MTPOCTOE BEILIECTBO,
CJI0)KHOE BEIIECTBO, BAJIEGHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaklMsl, XUMHUUECKas CBS3b, TEIJIOBON IPPeKT
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peaKIyu, MOJIb, MOJIAPHBII O0BEM, pacTBOpP, DIEKTPOJIUTHI, HEINEKTPOIMUTHI, JICKTPOIUTHUECKAs JUCCOIMALUS, PEAKIMd HOHHOTO OoOMeHa,
KaTaJln3aTrop, XUMHUYECKOE paBHOBEcHE, OOpaThMble M HEOOpaTUMBbIE pPEaKUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU, OKUCIUTEIb,
BOCCTAHOBUTEIb, OKHCICHME U BOCCTAHOBJIEHHE, aJUIOTPONHsA, aM(POTEpPHOCTb, XMMHYECKas CBsA3b (KOBAJIECHTHAs, MOHHAs, METaJJIMYecKas),
KpUCTAJIIINYECKast pelI€TKa, KOPpO3Ks METAIIIOB, CIIJIaBbl, CKOPOCTh XMMUUECKOM PEAKLUH, IPEAEIIBHO AoycTuMas KoHueHnTpanus [1JIK BemecTsa;

L4 HIUTIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUH U MPUMCHATDH 3TU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpCBpB,H.[CHPIIZ;
L4 HCII0JIB30BAaTh XUMHUUYCCKYIO CUMBOJIMKY JJIs1 COCTABJICHUA (bOpMy.TI BCIIECCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ;
L4 OonpeaAcIATh BAJICHTHOCTD U CTCIICHD OKUCICHUA XUMHUYCCKHUX 3JIEMCHTOB B COCAMHCHUAX Pa3JIMYHOI0 COCTaBa, IPUHAAJICKHOCTE BEIICCTB

K OIpeesIEHHOMY KJacCy CO€AMHEHHMM 1Mo (opmyiiam, BUA XUMHUYECKOH CBS3M (KOBAJIECHTHAs, MOHHAsA, METAJUIMYECKas) B HEOPraHMYECKUX
COEIMHEHUSX, 3aps]l HOHA [10 XUMHUYECKOH (hopMyJie, XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHUH, TUIl KPUCTAIIIMYECKON
PELIETKN KOHKPETHOIO BELIECTBA,

o packpbiBath cMmbIci Ilepuonnueckoro 3akona [[. M. MenneneeBa U J€MOHCTPUPOBATH €r0 NOHMMAHMUE: ONKCHIBATH U XapaKTEpU30BaTh
tabmuunyio Gopmy Ileproamueckoll cHCTEMBI XUMHUYECKHAX SJIEMEHTOB: Pa3lIM4aTh MOHSATHS «TJ1aBHas moArpynna (A-Tpymma)» u «modovHas
noarpynna (b-rpynma)», Manbsie U 00JIbIIHE IEPUOABI, COOTHOCUTh 0003HAUCHUS, KOTOPBIE HMEIOTCS B IMEPUOTUICCKON TaOIUIE, ¢ YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oOllee YMCiIOo 3JIEKTPOHOB M pacHpelesieHHe UX IO
3JIEKTPOHHBIM CJI0IM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B MU3MEHEHHM CBOWCTB 3JIEMEHTOB M UX COEJIMHEHHH B Mpesienax MaiblX MEepHoOoB U
TIaBHBIX IMOATPYIIIL C y‘IéTOM CTPOCHHA UX aTOMOB,

o KJIacCU(UIUPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMHUYECKHE PEAKIHU (IO YHCIY M COCTAaBy YYacCTBYIOLIMX B
pEaKIMy BEIIECTB, 10 TEIUIOBOMY 3((eKTy, 0 N3MEHEHHIO CTETICHEH OKUCIICHUS! XUMUYECKUX HIIEMEHTOB);

o XapaKTepu30BaTh (OMMCHIBATh) 00IIKE U clienU(PUUECKUe XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, IOATBEPKIasi ONUCAaHUE
IIpUMEpPaMH MOJIEKYJIIPHBIX Y HOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

o COCTABJISITh YPABHEHUS JJIEKTPOIUTHYECKOM JUCCOLMALIMM KHCIJIOT, LIEJIOYEH M COJIEH, ITOJHBIE U COKPAIIEHHBIC YPaBHEHHUs pPEAKLUN
HMOHHOI0 0OMEHa, YpaBHEHUs peaklnii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEX]Ty BEILIECTBAMH PA3INYHBIX KJIACCOB;

o PaCKpBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPEICTBOM COCTABIIEHHS 3JIEKTPOHHOI0 OajlaHCa ITHX peakiuii;

o IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILECHHUI B Pa3INYHBIX
YCIIOBHUSIX;

o BBIUUCIIAATh OTHOCHUTEIIBHYIO MOJIEKYJISIDHYIO M MOJIIPDHYKO MAacChl BEILECTB, MACCOBYIO JOJK XMMHUYECKOIO 3JIEMEHTa MO (Qopmyiie

COCAUHCHMA, MAaCCOBYIO JOJIO BEHIECTBA B PaCTBOPE, MPOBOANTH paC'-IéTI)I 10 YPaBHCHHUIO XHUMHYISCKOHN pEaKkuuun;

o coOroaaTh MpaBuIIa MOJIb30BaHUS XUMUYECKOU MOCY0N U TaOOpaTOpHBIM 000pYIOBAHUEM, a TAKXKE MTPaBUiIa OOpaIlleHus C BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKIUSIMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUUYECKHX OIMBITOB MO TMOJTYYEHHI0O U COOMpPAHUIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa v yraeKuciaoro rasa);
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o IPOBOJUTH PEAKILINH, MTOITBEPHKIAIONINE KaUeCTBEHHBIH COCTAaB Pa3IMYHBIX BELIECTB: PAaCMO3HABATh ONBITHBIM IyTEM XJIOPHI-, OPOMHI-,
noaua-, kapooHar-, gocdar-, cuaMkar-, cyabdar-, THIPOKCUA-UOHBI, KATUOHBl aMMOHHSI U MOHBI M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOILUE B
BOJIHBIX paCTBOpPaxX HEOPraHUUECKUX BEILECTB;

o IPUMEHSATh OCHOBHBIE ONIEPAIIH MBICTUTEIBHON IEATETLHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHE, 0000IIEHIEe, CHCTEMAaTH3all1IO, BBISBICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3€M — U1 M3Y4EHMsI CBOMCTB BELIECTB MU XUMHUYECKHMX pEaKIMH, €CTECTBEHHO-HAyYHbIE€ METOJbl MO3HAHUSA —
Ha0JI0IeHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbIN U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u K n DuekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero OHTPOTLHLIC PaKThHHecKue oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
XuMust — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

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

YeJI0BeKa

12 BemecTBa 1 XumMu4ueckue 15 1 bu6nunoreka LIOK

’ peakuu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Pa3nes 2. BaskHeiine npeacTaBUTe I HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 7 1 bubmuoreka [JOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o 3 1 bubmuoreka [IOK

' KHUCJIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmorexa LIOK

' OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 12 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 32
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 3. llepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudecknx 3j1emeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bu6nmoreka [IOK
3.1 XHMHYECKUX dj1eMeHToB /I, U. 7 https-//m.cdsoo.ruw/7f41837c
MenneneeBa. Ctpoenue
aToma
X .
32| Owemmenio- 9 BuGnorea LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLIMHI
bubmuoreka [IOK
Hroro no pasneny 16 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[MTPOI'PAMME
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9 KJIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uu¢poBbie)
Ne i/ S — Beero Koglrpo.nbm,le HpﬁaKaneCKne 0Bpa30BATETBHBIE
padoTbI padoThbI pecypeb
Pa3znea 1. BemecTBo 1 XUMH4YeCKHEe peakIul
[ToBTOpEeHME U yIiTyOIeHHE 3HAHUT bubnmoreka [JOK
1.1 3
OCHOBHBIX Pa3fesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKHUX 6 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. 3 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJUJIBI M BX CO€IHHEHUSA
71 OO61mas xapakTeprucTUKa XUMUYECKUX 4 1 bubnuorexa [JOK
' anemMeHTOB VIIA-rpynmsl. ['agoresst https://m.edsoo.ru/7f41a636
OO01as xapakTepucTUKa ec
2.2 3neﬁe§TXo§ \fITA?rI/I Tl?lfbl X(I;IZH; " ;(: i 6 1 bubmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCJIMHECHHUSI
OO0mas xapakTepucTUKa ec
23 3neﬁe§TXo§ \i:—f"m ;rlﬁlljl Z?(:f q(bolggi) U UX 7 1 bubmorexa [TOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUSI
OO0mas xapakTepucTUKa ec
2.4 3neﬁe§TXo§ If/TATI Tl?lfbl X{I[r;: 0 KI;IIX 11 1 2 bubmmorexa LOK
’ . Py ) pol https://m.edsoo.ru/7f41a636
KPEMHHH 1 UX COCTMHECHHUSI
Hroro no paszneny 28

Pa3pea 3.

MeTasibl M HX COeTMHEHUS
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. bubmuoreka [JOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 13 https://m.cdsoo.ru/7f412636
Uroro no pazgeny 17
Paznen 4. Xumusi 4 OKpyKammas cpeaa
4.1 BenecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3 bubanorexa LIOK
: https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PeszepBHoe Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE
8-A KJIACC

KoaundecTBO 4acoB 1 Jlara DJIeKTPOHHbIE
arTa
Ne usyyeHusi | uudposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue | H3YYEHHHA
n/n Bcero no ¢pakry . oOpa3oBaTeiibHbIE
padoThI padoThI 10 IUIAHY
pecypchbl
| [Ipenmer xumuu. Pons xumuu B 1 02.09 bu6mmoreka [IOK
’KW3HU 4ejloBeKka. Tena u BelecTBa ’ https://m.edsoo.ru/ff0d210c
ITousTre o MeTOoAax MO3HAHUS B
xuMuu JIabopaTopHBIH OIBIT:
2 N3yuenue n onucanue GU3NIECKUX 1 03.09 bubmorexa HOK
y“ ' https://m.edsoo.ru/ff0d227¢
CBOMCTB 00pa3IoB
HEOPraHUYECKHUX BEIIECTB.
[TpakTrueckas padota Ne 1
3 «IIpaBuna paboTsl B 1aboparopun 1 1 09.09 bu6mmorexa [IOK
U IpUEMBI 0OpaIeHusl ¢ ' https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHUEM)
YucTele BeNecTBa 1 CMECH.
CriocoOBI pa3aeacHus CMECEH.
4 JIabo aTopHLHZ onbIT: M3ydeHnue 1 10.09 bubmorexa HOK
patop S . ’ https://m.edsoo.ru/ff0d26ca
Croco0oB pa3feneHus cMecei
(c MOMOIIIBI0 MATHUTA)
[TpakTiaeckas pabota Ne 2
. bubnuotexa [JOK
5 «Pa3nenenue cmeceii (Ha npumepe 1 1 16.09

OYHCTKH HOB&pCHHOfI COJ'II/I)))

https://m.edsoo.ru/ff0d28c8
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ATOMBI U MOJIEKYJIBI.
JlabopaTtopusblil onbiT: Co3nanue

bubmuoreka [JOK

6 ~ 17.09
MOJEJIEeN MOJIEKYJI https://m.edsoo.ru/ff0d2a6¢
(IrapocTepKHEBHIX )
XHUMHAYECKUE DIIEMEHTEI. 3HAKU
7 (CMMBOJIBI) XUMHYECKUX 23.09 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
[IpocThie ¥ CIOXHBIC BEIIECTBA.
JlabopaTOpHBIE OIIBITHL: Eub OK
8 Ornucanmne GU3NIECKUX CBOMCTB 24.09 nomoreka Ll
https://m.edsoo.ru/ff0d2a6¢
00pa3IoB HEOPTraHUYECKUX BEIIECTB
—METaJIOB ¥ HEMETAJIJIOB.
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YVUECHUE 30.09
YIpHO® ¥ hitps://m.edsoo.ru/f0d2d50
3aKOH IOCTOSHCTBA COCTaBa
10 BEIIeCTB. XUMUYECKasi (opMyIa. 01.10 bubmmoreka [JOK
BaneHTHOCTh aTOMOB XUMHUUYECKUX ’ https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
BasieHTHOCTE aTOMOB XMMHUUYECKUX
11 07.10
DJIEMEHTOB
OTHOCUTENLHAA aTOMHAsI Macca.
OTtHocUTeIbHAS] MOJIEKYTISIPHAS
12 Macca. Beruncienns: 08.10 bubmmorexa [IOK
' . ' . ’ https://m.edsoo.ru/ff0d323c
OTHOCHUTEIIEHON MOJICKYJIIPHOU
MAaccChl BEI[ECTB
13 MaccoBas 107151 XUMHYECKOTO 14.10 bubmuorexa [JOK

3JIEMCHTA B COCAMHCHUHN

https://m.edsoo.ru/ff0d350c¢
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Brruncnenus : MaccoBOM I0JIN

14 XUMHYECKOI'0 AJIEMEHTA I10 15.10 bubmoreia HOK
' https://m.edsoo.ru/ff0d5230
dbopmyJsie COeTMHEHHS
DU3NYECKUE U XUMUYECKUE
ABJICHUS. XUMUYECKasl peaKiust
JlaGopaTopHBIE OIBITHI:
Hab6nronenue hpu3nveckux u
. bubnmoreka [JOK
15 XUMHYECKHUX SIBIICHUU. 21.10
https://m.edsoo.ru/ff0d37fa
Hab6nronenue u onucanue
MIPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEAKIUN Pa3HbIX
THTIOB.
KonTponbnas paborta Nel mo teme
bubmuorexa [JOK
16 «ITepBoHauanbHBIE XUMUYECKUE 22.10
https://m.edsoo.ru/ff0d3al6
TTOHSITHSDY
KonuyecTBo BemecTBa. MoJb.
17 » 05.11
MosnsipHas macca
18 3aKoH COXpaHEHUsI MaCcChl 111 bubnuoteka [JOK
BEIECTB. XUMHYECKUE YPABHEHUS ’ https://m.edsoo.ru/ff0d3b88
Knaccudukamms Xummuaeckux
19 €aKIuil (CoeTMHEHUS 12.11 Bubmorexa ITOK
p ’ ' https://m.edsoo.ru/ff0d3f34
paslioKeHus1, 3aMeIIeHUsI, 0OMEHa)
Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKLU: KOJINYECTBA,
bubmuorexa [JOK
20 MacChl BEIIECTBA 110 U3BECTHOMY 18.11

KOJIMYECTBY, MACCE PEAareHTOB WJIN
MPOAYKTOB PEaKIUU

https://m.edsoo.ru/ff0d5708
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Bo3nyx — cMech razos. CoctaB
Bo3nyxa. Kucinopon — anemeHT u
npoctoe BeniecTBo. O30H.

. bubnnoreka [HOK

21 Buiuucnenus: monexynsapuou 19.11 hitps://m.c dsocL).Iru IF0d448e
MAccovl KUCI0POoOa U 030HA HA
OCHOBAHUU AMOMHOU MACCbL
XUMUYECKO20 dNeMeHma;
®dusnueckue 1 XUMHYECKUE

22 CBOMCTBA KHCJIOPOJIa (peaKIuu 25.11 bubmorexa HOK

https://m.edsoo.ru/ff0d4614
OKHUCIICHUS, TOPEHHE).
[TonsiTre 06 oxcuaax.

7 JIabopaTOpHBIHA OIIBIT: 26.11 bu6mmoreka [IOK
O3HakoMJICHHE C 00pa3aMu https://m.edsoo.ru/ff0d4614
OKCHJIOB U ONKMCAHUE UX CBOMCTB.

CriocoObI MoTy4eHus KUCIopo/ia B
24 nabopaTopuu i HpOMBIH_U'IerHOCTI/I. 02.12 bubmorexa LHOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
[IpakTuueckas padbora Ne 3 o

25 teme «[lonydyenue u cobupanue 03.12 bubnnoreka [JOK
KHCJIOPOJa, U3YUYEHUE €r0o https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

TenoBoit 3 pexT xumuueckon
peaKkIuu, MOHSTHE O
26 TEPMOXUMHUYECKOM YPaBHEHUH, 09.12 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKHUX
peakumsx
7 TormmBo (HedTh, yroias U METaH). 10.12 bubnmuorexa [JOK

3arpsizHeHue BO3AyXxa, CocoObl

https://m.edsoo.ru/ff0d4c4a
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€ro MpeAoTBPAICHHUS.
Buiuucnenus: konuuecmea, maccol
seujecmea no YpasHeHUusIM
XUMUYECKUX peaKyull

Bonopon — anemMeHT u npocToe

bubmuorexa [JOK

28 16.12
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnyeckue 1 XUMUYECKUEC

29 cBoiicTBa Bogopoaa. [lpuMenenue 17.12 bubmmorexa [IOK

Aopoxa. 1p ' hitps://m.edsoo.ru/ff0d4ddo
BOJZIOpO/A
[TousiTre 0 KUCIIOTaX U COJISIX.

30 JlaGopaTOpHBIN OMBIT: 2312 bubnuorexa [JOK
BsaumonelicTBrue KHCIIOT C ’ https://m.edsoo.ru/ff0d50d2
MeTaJIaM:i

[TpakTuueckast pabota Ne 4 o
31 teMe «Ilonyuenne u cooupanue 24.12 bubmmorera [TOK
Y P . ' https://m.edsoo.ru/ff0d4£42
BOJIOPOJIa, U3YUYCHHE €TI0 CBOMCTBY
1 MounsipHblii 00BEM Tra30B. 3aKOH 13.01 bubnnoreka [JOK
ABoraapo ’ https://m.edsoo.ru/ff0d542¢
Brranciaenust 00n€Ma, KoIM4yecTBa
33 BEIIECTBA ra3a I10 €ro N3BECTHOM 14.01 bubmmorexa LIOK
B - y ) https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brruncienus 006EM0OB ra3os 1o
34 YPaBHEHHUIO peaKkliu Ha OCHOBE 20.01 bubnuoreka [IOK
3aK0HA OOBEMHBIX OTHOIIIEHUI ) https://m.edsoo.ru/ff0d5708
ra3oB
dusnueckre 1 XUMUUECKHE
35 2101 bubnmoreka [JOK

cBoyicTBa Bonbl. CocTaB

https://m.edsoo.ru/ff0d587a
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ocHoBanuii. [Torsarue 00
HHMKATOpaX

36

®dusnyeckue cBorcTBa BOJbI. Bona
KaK pacTBOpUTENb. PacTBOPBI.
HaceplmienHbie 1 HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpUMOCTH
BeIecTB B Bojie. JlabopaTopHbIit
onsIT: MccinenoBanue
0COOEHHOCTEH pacTBOpEHUs
BEILECTB C Pa3IUIHOU
pPacTBOPUMOCTBIO

27.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

37

MaccoBast 10J1s1 BeLecTBa B
pactBope. Ponb pacTBOpoB B
IIPUPOJIE U B )KU3HU UYEJIOBEKA.
KpyroBopot BozibI B IpUpoAE.

28.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

38

[TpakTiueckas pabota Ne 5 o
teme «lIpuroroBienue pacTBopoB
C OIpeAEIEHHON MAacCOBOM J0JIEH
PacTBOPEHHOIO BELIECTBAY

03.02

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5eba

39

XHMHYECKHE CBOMCTBA BOJIBI.
OcHoBanus. 3arpsi3HeHUE
NpUpOaHBIX BoA. OXpaHa u
OYMCTKA IPUPOIAHBIX BOJ.

04.02

40

Konrtponsnas padota Ne2 o treme
«Kucnopoz. Bonopoa. Bona»

10.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

41

Knaccudukanus HeopraHnueckux
coeqnuennii. OKCHUIIBI: COCTAB,
Kiaccuukanus, HOMEHKIIaTypa

11.02

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664¢
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Ddusnyeckre 1 XUMUYECKHAE
cBoiicTBa okcuAOB. [loyuenue

9 bubnmoreka [JOK

42 OKCHJIOB. J}a60paT0pHBII/I OTIBIT: ) 17.02 hitps://m.c dsocL).Iru IE0d664e
B3anMopeiicTBue pacTBopa cepHO
KHUCJIOTHI ¢ okcusioM meau (II).

13 OcCHOBaHUs: COCTaB, 18.02 bubmuorexa [JOK
Kiaccudukaius, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[Tonmy4yeHnue nu XuMH4ECKHE

44 CBOMCTBa OCHOBaHUM 24.00 bubnmoreka [JOK
Jlaboparopuslii onbiT: [lonyuenue https://m.edsoo.ru/ff0d67ca
HEpPacTBOPUMBIX OCHOBAHUI.

45 Kucnotsl: cocras, kiaccudukaus, 75.00 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u xumMu4ecKue
cBoiicTBa kuciot. JlaboparopHble
onbIThl: OnpeneneHre pacTBOPOB

46 KUCJIOT M IIEJOY€EH ¢ IIOMOIIBIO 03.03 bu6mmoreka [JOK
WHIUKATOpOoB. 3ydeHue https://m.edsoo.ru/ff0dfee2
B3aMMOJICHCTBHS KHCIIOT C
MeTaJIaMH, PeaKInil
HEUTpaIU3aluu.

Conu (cpeanue): HOMEHKIATypa,
47 CHOCOéBII) nonyq)eHHs{, XI/IMI/I‘IZ(I:)KI/IG 04.03 bubmorexa HOK
. https://m.edsoo.ru/00ad9474
CBOMCTBa
Conu (cpennue): XUMHUYECKHe
43 cBoiictBa. JlaGopaTOpHBIN OMBIT: 10.03

BrITecHenue ogHoro Metajuia
JIIPYTHM U3 pacTBOpPA COJIHU.
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49

[TpakTuueckas padota Ne 6.
Penrenue sxcriepuMeHTaIbHBIX
3aja4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCIMHECHUI

11.03

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c

50

I'enernueckas CBA3b MEXKIY
KJIacCCaMU HEOPraHUYECKUX
COCIUHEHUN

17.03

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

51

Brruucnenusi: 1o ypaBHeHUSAM
XUMHUYECKON PEaKIMK: KOJTNIeCTBa
BEIIECTBA, 00bEMa, MAaCCHI 110
U3BECTHOMY KOJIMYECTBY BEIICCTBA,
00BEMY, Macce PearcHTOB WU
NPOJIYKTOB PEAKIINU

18.03

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

52

KonTtponsHast padora Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUN"

24.03

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

53

[lepBbie MOMBITKU KITACCU(PUKAIINA
XUMHYECKHX 3JIeMeHTOB. [loHsATHE
O TPYTIax CXOAHBIX JIEMEHTOB.
JlaGopaTOopHbIE OMBITHI:
O3HakomIIeHHEe ¢ 00pa3LamMu
METaJUIOB U HEMETAJIJIOB

25.03

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

54

Ilepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. M.
Menneneesa. KoporkoneprogHas
U JNTUHHOTIEPUOIHAST ()OPMBI

07.04

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52¢c
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[Tepuonpl, TpymbI, MOATPYIIIIHI.
DuU3NYECKUN CMBICIT TTOPSIKOBOTO

bubmuoreka [JOK

55 HOMEpA, HOMEPOB IEpUOaa U 08.04 https://m.edsoo.ru/00adasS2c
CPYIIIBI JJIEMEHTA.

56 Crpoenue atomoB. CoctaB 14.04 bubnmoreka [JOK
aTOMHBIX sifiep. M3oTornbl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK

57 aTOMOB 3JIEMEHTOB 15.04 bubmmoreka [JOK
ITepuonnueckont cucremsr /. 1. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XUMHYECKOTO

53 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B 21.04 bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa

59 JUISL Pa3BUTHS HAYKH U ITPAKTHUKHU. 2704 bubnuoreka [IOK
M. . MenneneeB — y4y€HBbIN, https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH

60 DIIEKTPOOTPULIATETLHOCTh aTOMOB 73,04 bubnnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK

61 HNonHas xumuyeckas CBs3b 29.04 hitps-//m.cdsoo.ru/00adac34

2 KoBaneHnTHas nosnspHas 05.05 bubnuoreka [IOK
XAMUYECKAs CBA3b https://m.edsoo.ru/00adaab8

63 KoBanenTnast HenossspHas 06.05 bubnnorexka [JOK

XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

64 C 1 12.05
TCHCHb OKHCIICHUA https://m.edsoo.ru/00adae28
65 OKuUCIUTENbHO- | 13.05 bubmuorexa [JOK
BOCCTaHOBUTEIIBHBIC PEAKIIUN ’ https://m.edsoo.ru/00adb076
KonTtponsnas padora Ne4 o reme
66 «CTtpoeHne aToMa. XUMHAYECKas 1 19.05 buGnnorexa LIOK
p ' ' htps://m.edsoo.ru/00adb486
CBS3b)
bubmuoreka [JOK
67 O 1 20.05
[CHCIMTEITH H BOCCTAHOBHTEIN htps://m.eds0o.ru/00adb076
O00011IEHNE U CUCTEMATU3AIUS
68 3gaHui o teMe «CTpoeHue aToMa 1 bubmmorexa LHOK
p ’ https://m.edsoo.ru/00ad9cb2
XHUMHUUYECKas CBIA3b)
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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JIncr koppexkuuu
yueOHbIi nmpeamMer: « XuMuUshH)

8-A Kkiacc
Ne Ha3zsanmue pasgena Tema ypoka IIpuyuna KoppexTupyromue Hara Hara
n/n KOPPEKTHPOBKHU MeponpHUATUS U3y4eHHusl U3y4eHHus
1o MJIAHY no gakry
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IHOYPOYHOE IINTAHUPOBAHHME

8-b KJVIACC
KoanuecTBo yacoB I Hdara DJIeKTPOHHbIE
ara
Ne U3y4YeHus | UH(PpPOBBIE
Tema ypoka Konrpoabnsie | IlpakTHyeckue H3y'ueHUs
n/n Bcero no akry A oOpa3oBaTe/IbHbIE
padoThI padoTbI 1o IJIaHy
pecypchl
| [Ipenmer xumuu. Pons xumuu B 1 02.09 bubmuorexa [JOK
’KM3HU YeJIoBeKa. Tejia U BelecTBa ' https://m.edsoo.ru/ff0d210c
[TonsiTve 0 MeTO/IaX MO3HAHUS B
xumun JlabopaTOpHBIi ONBIT:
2 N3yuenne u onucanne GU3NIECKUX 1 03.09 bubmmorexa LOK
7 ' https://m.edsoo.ru/ff0d227e
CBOICTB 00pa3ioB
HEOPraHUYECKHUX BEILECTB.
[TpakTraeckast padora Ne 1
3 «IIpaBuna paboTsl B 1abopaTopuu | 1 09.09 bubnuotexa [JOK
U IpUEMBI 0OpalleHus ¢ ' https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM)
YucTele BeNecTBa 1 CMECH.
Cnioco0bI paziesieHus: cMecei. Eub 1OK
nonmoTexa
4 JlaGopaTtopHsiit onbiT: U3yuenue 1 10.09
paTop M . https://m.edsoo.ru/ff0d26ca
Croco0oB pa3zieneHus cMecei
(c MOMOIIIBI0 MATHUTA)
[TpaxkTrueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 16.09 bubmmorexa [OK
s . puMEp ' https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM )»
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ATOMBI U MOJIEKYJIBI.
JlabopaTtopusblil onbiT: Co3nanue

bubmuoreka [JOK

6 ~ 17.09
MOJEJIEeN MOJIEKYJI https://m.edsoo.ru/ff0d2a6¢
(IrapocTepKHEBHIX )
XHUMHAYECKUE DIIEMEHTEI. 3HAKU
7 (CMMBOJIBI) XUMHYECKUX 23.09 bubmmorexa [IOK
' https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
[IpocThie © CIIOXKHBIE BEIIECTBA.
JlabopaTOpHBIE OIIBITHL: Eub OK
8 Ornucanmne GU3NIECKUX CBOMCTB 24.09 nomoreka Ll
https://m.edsoo.ru/ff0d2a6¢
00pa3IoB HEOPTraHUYECKUX BEIIECTB
—METaJIOB ¥ HEMETAJIJIOB.
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YVUECHUE 30.09
YIpHO® ¥ hitps://m.edsoo.ru/f0d2d50
3aKOH IOCTOSHCTBA COCTaBa
10 BEIIeCTB. XUMUYECKasi (opMyIa. 01.10 bubmmoreka [JOK
BaneHTHOCTh aTOMOB XUMHUUYECKUX ' https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
BasieHTHOCTE aTOMOB XMMHUUYECKUX
11 07.10
DJIEMEHTOB
OTHOCUTENLHAA aTOMHAsI Macca.
OTtHocUTeIbHAS] MOJIEKYTISIPHAS
12 Macca. Beruncienns: 08.10 bubmmorexa [IOK
' . ) . ' https://m.edsoo.ru/ff0d323c
OTHOCHUTEIIEHON MOJICKYJIIPHOU
MAaccChl BEI[ECTB
13 MaccoBas 107151 XUMHYECKOTO 14.10 bubmuorexa [JOK

3JIEMCHTA B COCAMHCHUHN

https://m.edsoo.ru/ff0d350c¢
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Brruncnenus : MaccoBOM I0JIN

14 XUMHYECKOI'0 AJIEMEHTA I10 15.10 bubmoreia HOK
’ https://m.edsoo.ru/ff0d5230
dbopmyJsie COeTMHEHHS
DU3NYECKUE U XUMUYECKUE
ABJICHUS. XUMUYECKasl peaKiust
JlaGopaTopHBIE OIBITHI:
Hab6nronenue hpu3nveckux u
. bubnmoreka [JOK
15 XUMHYECKHUX SIBIICHUU. 21.10
https://m.edsoo.ru/ff0d37fa
Hab6nronenue u onucanue
MIPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEAKIUN Pa3HbIX
THTIOB.
KonTponbnas paborta Nel mo teme
bubmuorexa [JOK
16 «ITepBoHauanbHBIE XUMUYECKUE 22.10
https://m.edsoo.ru/ff0d3al6
TTOHSITHSDY
KonuyecTBo BemecTBa. MoJb.
17 » 05.11
MosnsipHas macca
18 3aKoH COXpaHEHUsI MaCcChl 1111 bubnuoteka [JOK
BEIECTB. XUMHYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Knaccudukamms Xummuaeckux
19 €aKIuil (CoeTMHEHUS 12.11 Bubmorexa ITOK
p ’ ' https://m.edsoo.ru/ff0d3f34
paslioKeHus1, 3aMeIIeHUsI, 0OMEHa)
Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKLU: KOJINYECTBA,
bubmuorexa [JOK
20 MacChl BEIIECTBA 110 U3BECTHOMY 18.11

KOJIMYECTBY, MACCE PEAareHTOB WJIN
MPOAYKTOB PEaKIUU

https://m.edsoo.ru/ff0d5708
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Bo3nyx — cMech razos. CoctaB
Bo3nyxa. Kucinopon — anemeHT u
npocTtoe BeniecTBo. O30H.

. bubnnoreka [HOK

21 Buiuucnenus: monexynsapuou 19.11 hitps://m.c dsocL).Iru IF0d448e
MAccovl KUCI0POoOa U 030HA HA
OCHOBAHUU AMOMHOU MACCbL
XUMUYECKO20 dNeMeHma;
®dusnueckue 1 XUMHYECKUE

22 CBOMCTBA KHCJIOPOJIa (peaKIuu 25.11 bubmorexa HOK

https://m.edsoo.ru/ff0d4614
OKHUCIICHUS, TOPEHHE).
[TonsiTre 06 oxcuaax.

7 JIabopaTOpHBIHA OIIBIT: 26.11 bu6mmoreka [IOK
O3HakoMJICHHE C 00pa3aMu https://m.edsoo.ru/ff0d4614
OKCHJIOB U ONKMCAHUE UX CBOMCTB.

CriocoObI MoTy4eHus KUCIopo/ia B
24 nabopaTopuu i HpOMBIH_U'IerHOCTI/I. 02.12 bubmorexa LHOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
[IpakTuueckas padbora Ne 3 o

25 teme «[lonydyenue u cobupanue 03.12 bubnnoreka [JOK
KHCJIOPOJa, U3YUYEHUE €r0o https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

TenoBoit 3 pexT xumuueckon
peaKkIuu, MOHSTHE O
26 TEPMOXUMHUYECKOM YPaBHEHUH, 09.12 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKHUX
peakumsx
7 TormmBo (HedTh, yroias U METaH). 10.12 bubnmuorexa [JOK

3arpsizHeHue BO3AyXxa, CocoObl

https://m.edsoo.ru/ff0d4c4a
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€ro MpeA0TBPAICHHUS.
Buiuucnenus: konuuecmea, maccol
seujecmea no YpasHeHUusIM
XUMUYECKUX peaKyull

Bonopon — anemMeHT u npocToe

bubmuorexa [JOK

28 16.12
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnyeckue 1 XUMUYECKUEC

29 cBoiicTBa Bogopoaa. [lpuMenenue 17.12 bubmmorexa [IOK

Aopoxa. 1p ' hitps://m.edsoo.ru/ff0d4ddo
BOJZIOpO/A
[ToHsiTHEe 0 KHUCIIOTAX U COMIAX.

30 JlaGopaTOpHBIN OMBIT: 2312 bubnuorexa [JOK
BsaumonelicTBrue KHCIIOT C ) https://m.edsoo.ru/ff0d50d2
MeTaJIaM:i

[TpakTuueckast pabota Ne 4 o
31 teMe «Ilonyuenne u cooupanue 24.12 bubmmorera [TOK
Y P " ' https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, U3YUYCHHE €TI0 CBOMCTBY
1 MounsipHblii 00BEM Tra30B. 3aKOH 13.01 bubnnoreka [JOK
ABoraapo ' https://m.edsoo.ru/ff0d542¢
Brranciaenust 00n€Ma, KoIM4yecTBa
33 BEIIECTBA ra3a I10 €ro N3BECTHOM 14.01 bubmmorexa LIOK
B - y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brrancienust 00MOB Ta30B MO
34 YPaBHEHHUIO peaKkliu Ha OCHOBE 2001 bubnuoreka [IOK
3aK0HA OOBEMHBIX OTHOIIIEHUI ' https://m.edsoo.ru/ff0d5708
ra3oB
dusnueckre 1 XUMUUECKHE
35 2101 bubnmoreka [JOK

cBoyicTBa Bonbl. CocTaB

https://m.edsoo.ru/ff0d587a
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ocHoBanuii. [Torsarue 00
HHMKATOpaX

36

®dusnyeckue cBorcTBa BOJbI. Bona
KaK pacTBOpUTENb. PacTBOPBI.
HaceplmienHbie 1 HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpUMOCTH
BeIecTB B Bojie. JlabopaTopHbIit
onsIT: MccinenoBanue
0COOEHHOCTEH pacTBOpEHUs
BEILECTB C Pa3IUIHOU
pPacTBOPUMOCTBIO

27.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

37

MaccoBast 10J1s1 BeLecTBa B
pactBope. Ponb pacTBOpoB B
IIPUPOJIE U B )KU3HU UYEJIOBEKA.
KpyroBopot BozibI B IpUpoAE.

28.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

38

[TpakTiueckas pabota Ne 5 o
teme «lIpuroroBienue pacTBopoB
C OIpeAEIEHHON MAacCOBOM J0JIEH
PacTBOPEHHOIO BELIECTBAY

03.02

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5eba

39

XHMHYECKHE CBOMCTBA BOJIBI.
OcHoBanus. 3arpsi3HeHUE
NpUpOaHBIX BoA. OXpaHa u
OYMCTKA IPUPOIAHBIX BOJ.

04.02

40

Konrtponsnas padota Ne2 o treme
«Kucnopoz. Bonopoa. Bona»

10.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

41

Knaccudukanus HeopraHnueckux
coeqnuennii. OKCHUIIBI: COCTAB,
Kiaccuukanus, HOMEHKIIaTypa

11.02

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664¢
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Ddusnyeckre 1 XUMUYECKHAE
cBoiicTBa okcuAOB. [loyuenue

9 bubnmoreka [JOK

42 OKCHJIOB. J}a60paT0pHBII/I OTIBIT: ) 17.02 hitps://m.c dsocL).Iru IE0d664e
B3anMopeiicTBue pacTBopa cepHO
KHUCJIOTHI ¢ okcusioM meau (II).

13 OcCHOBaHUs: COCTaB, 18.02 bubmuorexa [JOK
Kiaccudukaius, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[Tonmy4yeHnue nu XuMH4ECKHE

44 CBOMCTBa OCHOBaHUM 24.00 bubnmoreka [JOK
Jlaboparopuslii onbiT: [lonyuenue https://m.edsoo.ru/ff0d67ca
HEpPacTBOPUMBIX OCHOBAHUI.

45 Kucnotsl: cocras, kiaccudukaus, 25.00 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u xumMu4ecKue
cBoiicTBa kucnot. JlaboparopHbie
onbIThl: OnpeneneHre pacTBOPOB

46 KUCJIOT M IIEJOY€EH ¢ IIOMOIIBIO 03.03 bu6mmoreka [JOK
WHIUKATOpOoB. 3ydeHue https://m.edsoo.ru/ff0dfee2
B3aMMOJICHCTBHS KHCIIOT C
MeTaJIaMH, PeaKInil
HEUTpaIU3aluu.

Conu (cpeanue): HOMEHKIATypa,
47 CHOCOéBII) nonyq)eHHs{, XI/IMI/I‘IZ(I:)KI/IG 04.03 bubmorexa HOK
. https://m.edsoo.ru/00ad9474
CBOMCTBa
Conu (cpennue): XUMHUYECKHe
43 cBoiictBa. JlaGopaTOpHBIN OMBIT: 10.03

BrITecHenue ogHoro Metajuia
JIIPYTHM U3 pacTBOpPA COJIHU.
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[TpakTuueckas padota Ne 6.
Penrenue sxcriepuMeHTaIbHBIX
3aja4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCIMHECHUI

11.03

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c

50

I'enernueckas CBA3b MEXKIY
KJIacCCaMU HEOPraHUYECKUX
COCIUHEHUN

17.03

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

51

Brruucnenusi: 1o ypaBHeHUSAM
XUMHUYECKON PEaKIMK: KOJTNIeCTBa
BEIIECTBA, 00bEMa, MAaCCHI 110
U3BECTHOMY KOJIMYECTBY BEIICCTBA,
00BEMY, Macce PearcHTOB WU
NPOJIYKTOB PEAKIINU

18.03

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

52

KonTtponsHast padora Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUN"

24.03

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

53

[lepBbie MOMBITKU KITACCU(PUKAIINA
XUMHYECKHX 3JIeMeHTOB. [loHsATHE
O TPYIIAax CXOAHBIX DJIEMEHTOB.
JlaGopaTOopHbIE OMBITHI:
O3HakomIIeHHEe ¢ 00pa3LamMu
METaJUIOB U HEMETAJIJIOB

25.03

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

54

Ilepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. M.
Menneneesa. KoporkoneprogHas
U JNTUHHOTIEPUOIHAST ()OPMBI

07.04

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52¢c
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[Tepuonpl, TpyNIbI, MTOATPYIIIHL.
DuU3NYECKUN CMBICIT TTOPSIKOBOTO

bubmuoreka [JOK

55 HOMEpA, HOMEPOB IEpUOaa U 08.04 https://m.edsoo.ru/00adasS2c
CPYIIIBI JJIEMEHTA.

56 Crpoenue atomoB. CoctaB 14.04 bubnmoreka [JOK
aTOMHBIX sifiep. M3oTornbl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK

57 aTOMOB 3JIEMEHTOB 15.04 bubmmoreka [JOK
ITepuonnueckont cucremsr /. 1. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XUMHYECKOTO

53 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B 21.04 bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa

59 JUISL Pa3BUTHS HAYKH U ITPAKTHUKHU. 2704 bubnuoreka [IOK
M. . MenneneeB — y4y€HBbIN, https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH

60 DIIEKTPOOTPULIATETLHOCTh aTOMOB 28,04 bubnnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK

61 HNonHas xumuyeckas CBs3b 29.04 hitps-//m.cdsoo.ru/00adac34

2 KoBaneHnTHas nosnspHas 05.05 bubnuoreka [IOK
XAMUYECKAs CBA3b https://m.edsoo.ru/00adaab8

63 KoBanenTnast HenossspHas 06.05 bubnnorexka [JOK

XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

64 C 1 12.05
TCHCHb OKHCIICHUA https://m.edsoo.ru/00adae28
65 OKuUCIUTENbHO- | 13.05 bubmuorexa [JOK
BOCCTaHOBUTEIIBHBIC PEAKIIUN ' https://m.edsoo.ru/00adb076
KonTtponsnas padora Ne4 o reme
66 «CTtpoeHne aToMa. XUMHAYECKas 1 19.05 buGnnorexa LIOK
p ' ‘ htps://m.edsoo.ru/00adb486
CBS3b)
bubmuoreka [JOK
67 O 1 20.05
[CHCIMTEITH H BOCCTAHOBHTEIN htps://m.eds0o.ru/00adb076
O00011IEHNE U CUCTEMATU3AIUS
68 3gaHui o teMe «CTpoeHue aToMa 1 bubmmorexa LHOK
p ’ https://m.edsoo.ru/00ad9cb2
XHUMHUUYECKas CBIA3b)
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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JIncr koppexkuuu
yueOHbIi nmpeamMer: « XuMuUshH)

8-b kuaacc
Ne Ha3zsanmue pasgena Tema ypoka IIpuyuna KoppexTupyromue Hara Hara
n/n KOPPEKTHPOBKHU MeponpHUATUS U3y4eHHusl U3y4eHHus
1o MJIAHY no gakry
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
KoaudecTBo yacoB DJIeKTPOHHbIE
Jara
Ne Hara uudgposbie
Tema ypoxa Konrpouabnbie | IIpakTnyeckue | H3y4eHHs
n/n Bceero U3YYCHUS oOpa3oBaTejibHbIE
padoTbI padoThbI Mo IJIaHy
no ¢pakrTy | pecypcbl
[ToBTopenue. CoctaB u
CBOMCTBA Ba)KHEHUIIINX
1 02.09
KJIAaCCOB HEOPTaHUYECKUX
BEIIECTB
IToBTOpEHME.
[Tepuonuueckuii 3aKOH.
bubmuoreka [IOK
2 [Tepuonuueckas cucrema 1 03.09
https://m.edsoo.ru/00adb59e
XHMHYECKHUX dJIeMEHTOB /I,
N. Menneneena
Bunapl xumMudyeckou cBsI3U U
3 TUNBI KPUCTAJIINYECKUX 1 09.09 bubnmorexa HOK
i p ’ https://m.edsoo.ru/00adbac6
pemeToK
Knaccudukanms
4 XUMHUYECKHUX PEAKIIUU 10 1 10.09 bubmmorexa OK
p ) https://m.edsoo.ru/00adb7e2
pa3IMYHBIM NpPU3HAKAM
OKHCIIUTENBHO-
BOCCTAHOBUTEIbHEIE Bbubnnorexa IHIOK
5 16.09 3

pCaKknuu. OKI/ICHI/ITCHB,
BOCCTAHOBUTCIIb, ITPOLCCCHI

https://m.edsoo.ru/00adbcb0
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OKHCJICHUA U
BOCCTaHOBJICHHA.

CocraBiieHne ypaBHEHUI
OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX
peakuuii ¢ TOMOIIBIO
METO/1a 3IEKTPOHHOTO
Oananca

17.09

bubnunorexa LIOK
https://m.edsoo.ru/00adbcb0

ITonsTHe 0 cKOpOCTH
XUMHYECKON PEaKIIUu.
[loHsiTHE O TOMOTE€HHBIX U
TeTEePOreHHBIX PEAKLUIX

23.09

bubnunoreka LIOK
https://m.edsoo.ru/00adbe9a

TemnoBoit a3 ekt
XUMHYECKUX PEAKIUH.
DK30- U

SHAOTEPMHUUYECKUE PEAKIIHH,
TEPMOXHUMHUYECKHUE
ypaBHEHUs

24.09

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

ITorsATHE O XUMHUYIECKOM
paBHOBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh
XUMHUYECKOHN peaKiuu 1
MOJ0XKEHHE XUMUYECKOTO
paBHOBECHS

30.09

bubmmoreka IIOK
https://m.edsoo.ru/00adc28¢c

10

Teopus
AJIEKTPOIUTUYECKOM
mucconnanuu. CUiabHbIE U
ci1abble AIIEKTPOJIUTHI

01.10

bubnunorexa LIOK
https://m.edsoo.ru/00adcd68
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11

HNounbie ypaBHEHUSA
peakuuii

07.10

bubnunoreka LIOK
https://m.edsoo.ru/00add448

12

Peakuuu nonsoro ooMeHa.
YcnoBus npoTeKaHus
peaxuii HFOHHOTO OOMEHa.
JlaGopaTOpHBIH OTIBIT:
W3ydenue npu3HaKoB
MPOTCKAHUS PEAKIIUU
WOHHOTO OOMEHA B
pacTBOpax AIMEKTPOIUTOB (C
o0Opa3oBaHHEM OCaJIKa,
BBIJICTICHUEM Ta3a,
00pa3oBaHUEM BOJIbI).

08.10

bubnunorexa LIOK
https://m.edsoo.ru/00add448

13

XHUMHUYECKHUE CBOMCTBA
KHUCJIOT U OCHOBaHU B
CBETe IpEACTaBICHUN 00
3JIEKTPOIUTAYECKOMN
JMCCOLIUAIIUHI

14.10

bubmuoreka [IOK
https://m.edsoo.ru/00add5d8

14

XHUMUYECKUE CBOKCTBA
COJIEH B CBETE
IpeicTaBIeHH 00
BJIEKTPOIUTUYECKON
U CCOLIAIUU

15.10

bu6nmorexa LIOK
https://m.edso0o.ru/00add8b2

15

[TonsiTue o runponuse
coneit

21.10

bu6nmorexa LIOK
https://m.edsoo.ru/00add9d4

16

ITpakTuyeckas padora Ne 1.
«Pemenune

22.10

bubnunorexa LIOK
https://m.edsoo.ru/00addbfa
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OKCIICPUMCHTAJIBHBIX
3aJga4»

17

KonrtponsHas pabora Ne2
0 TEMe
«OIEKTpOIUTUYECKAs
aucconyanus. XuMU4ecKue
peaKIMy B pacTBOpax»

05.11

bubnunoreka LIOK
https://m.edsoo.ru/00addecO

18

OOm1ast xapaKTepUCTHKA
raJIoreHoB. XUMUYECKUE
CBOMCTBA Ha IIpUMEPE
XJIopa

11.11

bubnunorexa LIOK
https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHYECKHE
CBOICTBA, MTOJIyYCHHE,
IIPUMEHEHUE.
JlaGopaTopHbIN OMBIT:
N3ydeHue CBOWCTB CONISTHOM
kucnotsl. [IpoBenenue

Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha
XJIOPUA-UOHBIL.

12.11

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

20

[TpakTruyeckas padora Ne 2
o teMe «Ilomyuenue
COJISTHOM KHMCIIOTHI,
M3y4eHHUE €€ CBOMCTB»

18.11

bu6nunorexa LIOK
https://m.edsoo.ru/00ade348

21

Breraucnenus mo
YPaBHEHUSIM XUMUYECKUX
peakiuii, eciii OJMH U3
peareHTOB J1aH B H30BITKE

19.11

bubnunorexa LIOK
https://m.edsoo.ru/00ade488
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22

OO6m1ast XxapakTepucTHUKa
aneMeHTOB VIA-rpynmbl

25.11

bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

AnnotponHsie
MOJIU(UKAIIIH CEPBI.
Haxoxnenue cepol u eé
COEIMHEHHI B IPUPOJE.
XHUMUYECKHE CBOMCTBA
cepsl

26.11

23

CepoBo0po/1, CTpOEHHUE,
(bu3HUYeCcCKre U XUMUYICCKUE
CBOICTBA

02.12

bubnunoreka LIOK
https://m.edsoo.ru/00ade802

24

Oxcuppl cepsl. CepHas
KHCIIOTa, GU3HUYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE.
JlabopaTopHbIE ONBITHI:
N3ydyeHne XuMHUECKUX
CBOWCTB pa3z0aBiieHHOU
CEpPHOM KHUCIIOTBHI.
[IpoBenenmne KaueCTBEHHOM
peakiuu Ha cyab(haT-uoH u
Ha0Ir0/IeHUE TTpU3HaKa e
MPOTEKAHUS

03.12

bubnmorexa LIOK
https://m.edsoo.ru/00adea28

25

OcobenHoctu
KOHIICHTPUPOBAHHOMN
cepHoii kucioTel. Conu
CEpPHOM KHUCIIOTHI

09.12

bubnunorexa LIOK
https://m.edsoo.ru/00adea28
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26

XUMUYECKUE PEAKIINH,
JeKalue B OCHOBE
MIPOMBIIIJIEHHOTO CrIoco0a
MOJy4YEeHUSI CEpHOM
KHCIOThI. XUMHUYECKOE
3arpsi3HEHUE OKpYIKaroLei
Cpelibl COCIMHEHUSIMU CEPhI

10.12

bub6nmmoreka [IOK
https://m.edsoo.ru/00adec8a

27

KontponbHas padota No2
no teme: «I"anorensl. Cepa
U €€ COCIUHECHHUS

16.12

28

OO6m1ast xapaKTepucTUKa
371eMEHTOB VA-Trpynisl.
A3oT, pacpocTpaHEeHHE B
npupojie, Gu3nIecKue u
XUMHYECKHE CBOMCTBA

17.12

bubnuoreka [{OK
https://m.edsoo.ru/00adeeab

29

AMMHaK, ero GpU3ndYecKue u
XUMHYECKHE CBOICTBA,
MOJIy4YeHUE U TIPUMEHEHHE.
JlaGopaTopHbI# OIIBIT:
[IpoBenenmne KaueCTBEHHOM
peakuy Ha HOH aMMOHUS U
W3YYCHHE MTPU3HAKOB UX
MPOTEKAHUS

23.12

bu6nmorexa LIOK
https://m.edsoo.ru/00adf004

30

[IpakTuueckas pabora Ne 3
no teme «I[lomyduenue
aMMHaKa, U3y4YeHHUe ero
CBOWCTBY

24.12

bubnunorexa LIOK
https://m.edsoo.ru/00adf180
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31

A3oTHas KHucnoTa, e€
(bU3UYECKHEe U XUMUYECKUE
CBOMCTBA

13.01

bubnunorexa LIOK
https://m.edsoo.ru/00adf306

32

Hcnons3oBanve HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
MUHEPAJIbHBIX YI00pEHU.
XUMHUECKOE 3arpsi3HEHUE
OKpY’Karollen cpezbl
COEIMHEHUSIMH a30Ta

14.01

bubnunorexa LIOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcua pochopa (V)
nu  dochopHas  kwuciora,
¢dusnveckue M XUMHUYCCKHE
CBOWCTBA, MOJTyYCHHE.
Buiyucnenus: no ypaenenusm
XUMUYECKUX PeaKyull

20.01

bubnunoreka LIOK
https://m.edsoo.ru/00adf68a

34

Hcnons3zoBanue GocdaTton
B KaueCTBE MUHEPATbHBIX
ynoopenuii. 3arps3HeHne
MPUPOIAHON CpeIbl
dbocdaramu.
JlaGopaTopHbI# OIIBIT:
[IpoBeneHune kaueCTBEHHBIX
peaknuii Ha pocdaT-uoH u
W3Yy4YeHHE MTPU3HAKOB UX
MPOTEKAHUS

21.01

bu6nmorexa LIOK
https://m.edsoo.ru/00adfc20

35

VYraepon, pacnpocTpaHeHHe
B IIpHUpoe, hpuznyeckue u
XMMHYECKHE CBOICTBA

27.01

but6mmorekxa [IOK
https://m.edsoo.ru/00adfd9c
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36

Okcuppl yriaepoaa, ux
¢busznyecKkrue 1 XuMHU4YeCcKHe
CBOMCTBA. DKOJIOTUYECKHUE
MpOOJIEMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV).
JlabGopaTopHbIii OIBIT:
[Tonyuyenue, cobupanue,
pacrno3HaBaHHe

Y U3y4YEHUE CBOWCTB
YTJIEKUCIIOTO Ta3a.
DKoJoru4ecKue npooIemsbl,
CBSI3aHHBIE C OKCUIOM
yraepoaa (IV)

28.01

bub6nmoreka [IOK
https://m.edsoo.ru/00adfebe

37

YroapHas KUCIIOTa U €€
conu. JlabopaTopHbIit
OITBIT:

[IpoBenenune kaueCTBEHHOM
peakiuu Ha KapOOHAT -MOH
U U3y4YECHUE IIPU3HAKOB €€
MPOTEKAHUS.

03.02

bubnuoreka [IOK
https://m.edsoo.ru/00ae006¢

38

[TpakTryeckas pabora Ne 4
o reMe "[lonmydyenue
YTJIIEKHUCIIOTO Tas3a.
KauectBennas peakuus Ha
KapOoHaT-MOH"

1 04.02

bu6nmorexa LIOK
https://m.edsoo.ru/00ae027¢

39

[TepBoHaYaIbHBIC TTOHSATHUS
00 OpraHMYECcKUuxX

10.02

bubnunorexa LIOK
https://m.edsoo.ru/00ae054¢e
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BCIIECTBAX KakKk O
COCAUHCHUAX yTiI€epoaa

40

[IpupoHbIE UICTOYHUKHU
YIJIEBOJIOPOJIOB (YIOJib,
NPUPOHBIH ra3, HedTh),
MIPOJYKTHI UX MEepepadOTKU
(6eH3uH), UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH.

11.02

bubnunorexa LIOK
https://m.edsoo.ru/00ae080a

41

ITousarue o 6MOIOTrHUECKU
BA)KHBIX BEIECTBAX:
Xupax, Oenkax, yrieBoax
— ¥ MX POJIA B KU3HU
yeoBeKa.

17.02

bubnunoreka LIOK
https://m.edsoo.ru/00ae0bf2

42

Kpemunii. Coenunenus
KpEeMHHUS B IPUPO/IE.
OO6mume npeacraBiacHus 00
okcuje kpemuus (IV) u
KPEMHHEBOU KUCIIOTE.
JlaGopaTopHbI# OIIBIT:
[IpoBenenmne KaueCTBEHHOM
peaKuy Ha CHITUKAT-UOH U
W3YYCHHE MTPU3HAKOB €€
MPOTEKAHUS.

18.02

bu6nmorexa LIOK
https://m.edsoo.ru/00ae0e18

43

CUIMKaThl, X
HCIIOJIb30BaHKE B OBITY, B
MIPOMBIIIIJIEHHOCTH.
Baxxneiimme cTpouTesbHbIE
MaTepUajbl: KEpaMHUKa,

24.02

but6mmorekxa [IOK
https://m.edsoo.ru/00ae0e18
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CTEKJIO, IIEMEHT, OETOH,
xene300etoH. [IpobieMbr
0e30I1acHOr0

HCIIOJI30BaHMS
CTPOUTEIBHBIX MaTEPUAJIOB B
MMOBCEAHEBHOM KU3HU.

44

IIpakTHyeckas padora Ne
5. Pemenue
JKCIEPUMEHTAJIbHBIX 33724
o teme «Bakneime
HEMETaJUIbl U UX
COCJIUHECHHU S

25.02

bub6nmoreka IIOK
https://m.edsoo.ru/00ae0bf2

45

Kontpoabnasa padora Ne3
mo Teme  «Baxueimme
HEMCTAJJIbI n ux
COCJIUHECHHU S

03.03

bubnuoreka [IOK
https://m.edsoo.ru/00ae0e18

46

OO1as xapakTepucTUKa
XUMHUYECKUX HJIEMEHTOB —
MeTauioB. Merayundeckas
CBSI3b U METAJNINYeCKast
KPUCTaJUINYECKasl PELIETKA.
®u3nyYeCcKre CBOMCTBA
MeTasuioB. JlabopaTopHbIii
onbIT: O3HaKOMIIEHHE C
oOpa3iamMu MeTaioB U
CIUTIaBOB, UX (PU3UYECKIUMHU
CBOWCTBaMHU

04.03

bubmmoreka IIOK
https://m.edsoo.ru/00aecl103e

54



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XHUMHYECKHAE CBOMCTBA

47 METAJIJIOB. 10.03 bubnunoreka LIOK
DNEeKTPOXUMUYECKUN P https://m.edsoo.ru/00ael1156
HanpsH>KEHUHA METaJIIOB
Oo6mmue crocoOb!

MOJYyYECHUSI METAILIOB.
CnnaBel. Beruucienust mo
bubnunorexa LIOK
48 YPaBHEHUAM XUMUYECKUX 11.03
N https://m.edsoo.ru/00ael1156
peaKuuii, €ciii OJIMH U3
pPEareHTOB COJEPKUT
puMecu

49 [lonsiTue o koppo3uu 17.03 bubmmoreka [JOK
METAJIOB https://m.edsoo.ru/00ae1278

bubnunoreka LIOK

30 [enormsie MeTanet 18.03 https://m.edsoo.ru/00aec14b2
OKCHUIBI M TUAPOKCHUIBI

51 HATpus U Kallus. 24.03 bubmmnoreka HOK
[IpumeneHne memoYHbIX https://m.edsoo.ru/00ae14b2
METAJJIOB U UX COCTUHEHUHN
I[lenoyHO3EMEIBHEIE
METaJLJTbI — KaJbLHN 1
Maruuii. JlabopaTopHbIit

57 OTIBIT: 75.03 bubmuoreka [{OK

[IpoBeneHune kaueCTBEHHBIX
peakmuii Ha HOHBI (MarHusl,
KaJblUsl), ONUCaHKe
MIPU3HAKOB WX MPOTEKAHUS

https://m.edsoo.ru/00ael5e8
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Baxueiinme coeTMHEHU

bubnnorexa [JOK

>3 Kambuus (OKCH, 07.04 https://m.edsol_.[ru/Oanl568
TUAPOKCH/I, COJIH)

54 K&cTkocTh BOJLI U 08.04 bubnunorexa LIOK
CHOoCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/00ac1886
[TpakTuyeckas pabora Ne 6

55 o TeMe "JKECTKOCTh BOIEI 14.04 bubnmorexa LHOK

. " https://m.edsoo.ru/00aclae8
Y METOJIbl €€ yCTpaHeHUs
AnmoMuHMI.
JlaGopaTopHBIN OIIBIT:

56 [IpoBeneHne KaueCTBEHHBIX 15.04 bu6nmorexa LIOK
peaKkuuii Ha HOHBI https://m.edsoo.ru/00aelc64
ATIOMUHUS, OITUCAHUE
MIPU3HAKOB UX MPOTEKAHUS
AmdorepHbIe CBOWCTBA
OKCHJIa ¥ TUJIPOKCHUJIA.

JIabopaTOpHBIA OIIBIT:
57 HccnenoBanue 21.04 bubmmorera [OK
. https://m.edsoo.ru/00aeclc64
aM(pOTEpHBIX CBOWCTB
TUAPOKCH/IA ATFOMUHUS U
TUAPOKCH/IA IMHKA
Kenezo. Beraucnenus mo
YpaBHEHHUSM XUMHUYECKUX
58 peaKuuii, €ciii OUH U3 22.04 bubmmorexa OK
https://m.edso0o.ru/00ae1d86
peareHToB J1aH B U30BITKE
WJTU COJIEPKUT MPUMECH.
59 OKcupl, TUIPOKCUIBI U COJIU 73,04 but6mmorekxa [IOK

xenesa (I1) u xenesa (III).

https://m.edsoo.ru/00ae35e6

56



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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JlaGopaTOpHBIN OIIBIT:
[IpoBeneHne KaueCTBEHHBIX
peakiuii Ha HOHBI JKeJe3a
(IT) u xxene3a (III), omucanue
MIPU3HAKOB UX MPOTEKAHUSA
JlaGopaTopHBIN OIBIT:
[IpoBeneHune kaueCTBEHHBIX
peakiuii Ha MOHBI (LIMHKA,
M€/ ), OTIMCAHNE
MIPU3HAKOB UX MPOTEKAHUSA

60

[IpaxTuueckas padora Ne 7.
Pemenne
HKCIEPUMEHTAIBHBIX 337a4
1o teme «Baxxneiimue
METAJUIbl U UX COCAMHEHUS

29.04

bubnunoreka LIOK
https://m.edsoo.ru/00ae3de8
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Briuucienusa MaccoBoit
JIOJIA BBIXOJIa TIPOTyKTa
peakiumn

05.05

bubnunoreka LIOK
https://m.edso0.ru/00ael1750

62

Kontponbnas padota No4
o teMe «Baxknaenmmne
METaJUTBl U UX COSTUHEHUS

06.05

63

BemectBa u marepuasl B
MOBCEIHEBHOM KM3HHU
YyeJIoBeKa. be3omacuoe
HCIIOJIb30BAHUE BEIIESCTB U
XUMHYECKUX PEAKIUH B
obITy. [lepBas momorp

12.05

bu6nmorexa LIOK
https://m.edsoo.ru/00ae3150
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64 XHWMHUYECKOE 3arpsi3HEHUE | 13.05 bubnmoreka [JOK
OKpY>Karolleu cpeibl ' https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHun 1 19.05 bubnuoreka [JOK
IKOJIOTHYECKUX TPOOIEM ' https://m.edsoo.ru/00ae4270
Pe3epBHbIii ypok. BuG 110K
nonnoTeKa
1 20.
66 OGobmerme u . 0.05 https://m.edsoo.ru/00ac0d0a
CHUCTEMaTHU3aIlusl 3HAHUM
Pe3epBHbIii ypok. BuG 110K
nonnoTeKa
67 0606 1 02.09
ooHerHe 1 . https://m.edsoo.ru/00adb33c¢
CUCTEeMaTHU3alus 3HAaHUU
PesepBHbIil ypok.
68 060(133 eHI/IeyII; 1 bubmorexa [IOK
B . https://m.edsoo.ru/00ad9cb2
CUCTEeMaTHU3alusl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME
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JIncr koppexkuuu
yueOHbIi nmpeamMer: « XuMuUshH)

9 kaacc
Ne Ha3zsanmue pasgena Tema ypoka IIpuyuna KoppexTupyromue Hara Hara
n/n KOPPEKTHPOBKHU MeponpHUATUS U3y4eHHusl U3y4eHHus
1o MJIAHY no gakry
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIBHOM

INPOI'PAMMBbI
8 KIIACC
Kon . .
OBEDIEMOro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O
n
posep 0o01ero oopazoBaHus
pe3yabTara

1 [To Teme: «IlepBoHayanbHBIE XUMHYECKUE TIOHSITHUS

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUN: aTOM, MOJEKYJa, XMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO,
CJI0)KHOE BEILIECTBO, CMECh (OJJTHOPO/IHASA M HEOHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEINIbHASL aTOMHAsI U MOJIEKYJISIpHAs
. Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl J10JII XMMHYECKOI'O AJIEMEHTa B COEIUHEHHH,
' MOJIApHBIA 00BEM, XUMHUYECKas peakuus, KiIacCU(pUKalUs PEeaKIHil: peaklud COCTUHEHUs, PEaKIuu pPa3IoKeHUs,
peaKuy 3aMeIIeHUs, peakui O0OMEeHa, 9K30- M JHJIOTCPMUYCCKUE PEaKIMH, TEIIOBOH ((EeKT peakiuu, pacTBop,

MacCCoBasi A0JI1 BEIICCTBA (HpOHeHTHaH KOHI_[CHTpaI_II/ISI) B paCTBOpPC

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MIOHATHUH U MPUMCHSTDH 3TU TOHATUSA IIPU OINMMCAHUUN BCIIECCTB U

h2 UX TIPEBPALLECHAN

1.3 WCIOJIb30BaTh XUMHUECKYIO0 CUMBOIIUKY JJIsi COCTaBJICHHs (JOPMYIT BEIIECTB U yPAaBHEHUN XUMUYECKUX PEAKIIUT

14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUs MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHMUS,
' 3aKkoHa ABOraapo

1.5 OTIPEJIEATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

L6 KJIacCCU(PUIIUPOBATh XUMHYECKHE PEAKIUU (IO YHUCTY M COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY
. s dexTy)

1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB
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1.8

BBIUUCIIATH MACCOBYHO JOJIO XMMHUYCCKOT'O 3JICMCHTA 110 (bOpMy.]Ie COCOAMHCHUA,

1.9 BBIUUCIIATh MACCOBYIO JOJIIO BELIECTBA B PACTBOPE
110 MPUMEHATh €CTECTBEHHOHAYYHBIE METOJbl IMO3HAHHS — HAOIIOJCHUE, W3MEPEHHE, MOJICIUPOBAHUE, HKCIIEPUMEHT
' (peanbHBIN 1 MBICJICHHBIHN)
2 [To Teme: «Baxunelnme npeIcTaBUTENIM HEOPraHUYECKUX BEILIECTBY»
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHI: OKCUJ, KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIpeAesATh IPUHAJUICKHOCTD BELIECTB K ONpPeAeIEHHOMY KiIaccy COeAMHEHUI 1o GpopMmyiam
23 KJ1accu(UIIMpPOBaTh HEOPTaHNYECKUE BEIIECTBA
y XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOITBEPIK/IAsi OTIMCAHHE
. MpUMepPaMU MOJIEKYJIIPHBIX YPAaBHEHUIH COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHi
5 s MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KA4€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKaHUS
. XUMHAYECKHX TMPEBPALICHUN B PA3IHUHBIX YCIOBHIX
CIIeZIOBaTh TpPABWJIaM MOJB30BAHUA XUMHYECKOW MOCYIOW M Ja0OpaTOpHBIM OOOpYAOBaHHEM, a TaKKe IMpaBHIIAM
o0pallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU IO BHIIOJHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIIBITOB I10
26 MOJIYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOAAa W KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
' OIIpEAEIEHHON MacCOBOM J0JIE€H pacCTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI
10 PACIIO3HABAHUIO PACTBOPOB IIENOUEH U KUCIOT C MOMOUIbIO HHAUKATOPOB (JIakMyC, (eHOoN(TaTenH, METUIIOPAHK
U IpyTHe)
2.7 IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peakiuu
3 [To Teme: «lleprnoanuecknii 3akoH u Ilepuonnueckas cucrema xumudeckux 3neMeHToB J1. . Menneneesa. CtpoeHue

aTOMOB. XHMHUUYeCKas CBsA3b. OKUCIUTEIHFHO-BOCCTAHOBUTEILHEIC pCaKkum»
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PACKpPBIBATH CMBICIT OCHOBHBIX XHUMHUYCCKUX MOHSATHH: AApPO aToma, BHGKTpOHHBIfI clioit aToMa, aToOMHas Op6HTaJIb,

3.1 paguyc aTomMa, XUMHUUYECKasl CBSI3b, MOJSIPHAst M HENOJSIPHAs KOBAJICHTHAS CBSI3b, DJICKTPOOTPHLATEIBHOCTh, HOHHAS
CBSI3b, HOH, KATUOH, aHUOH, CTETIEHb OKUCIICHUS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE HIIEMEHTHI
13 OIMCHIBATh U XapaKTepHu30BaTh TabauuHyto ¢opmy Ileproanyeckoll cUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh
' HOHATHSA «TJIaBHAs noArpynmna (Arpynma)» u «mmobdo4nas noarpymnmna (brpynma)y, «massie» 1 «O0IbIINe» MEePUOIbI
34 packpbiBath cMbica Ilepumogmueckoro 3akona J[.J. MenneneeBa: AeMOHCTPHPOBATH NMOHUMAaHUE NEPUOAMYECCKOM
. 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IoJioxkeHust B [lepnonnyeckoii cucreme
COOTHOCHTH O0O3HAYeHUs, KOTOpble uMeroTcs B Tabmuine «llepuoanyeckas cucremMa XUMUYECKHX dyeMeHToB [I.1.
3.5 MenzeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAaMH CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3aps sifpa,
o01I1ee YHCII0 IEKTPOHOB U PACIIPEICIICHHUE HX 110 IEKTPOHHBIM CIIOSM)
3.6 OIPEAETSATH CTENCHb OKUCIICHHS DJIEMEHTOB B OMHAPHBIX COCAMHEHHIX
3.7 OIPEACTSATh BUJI XUMHYECKOH CBSI3U (KOBaJICHTHAs M MOHHAS) B HEOPTaHMUECKUX COCTMHEHHSIX
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9 KUIIACC

Kona
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
NMpoBepPsieMOro
poBep 0011ero o0pa3oBaHus
pe3yJbTara

1 ITo Teme: «BelecTBO 1 XUMUYECKasi PEaKIUs»

PACKpPbIBATh CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSTUM: pacTBOp, JICKTPOJIUTHEI, HEAJICKTPOJINUTEI, SJICKTPOJIUTHYCCKAA
aucconmanysa, pCeakuvunu HMOHHOI'O O6M€Ha, KaTaJmM3aTop, XUMHUYCCKOC PABHOBCCHC, 06paTI/IMBIe u H€O6paTI/IMBIe
1.1 p€aKluu, OKUCIUTCIbHOBOCCTAHOBUTCIIbHBIC pCaKIIMU, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKMCJICHHUEC U BOCCTAHOBJICHHC,
AJUIOTPpOIIHNA, aM(l)OTepHOCTI), XHUMHUYCCKasA CBA3b (KOBaJIeHTHaﬂ, HMOHHAasd, MeTaJIJII/IIIeCKaﬂ), KpHUCTAJINIMYCCKad

peméTKa, CILIaBbI, CKOPOCTb XHUMHYCCKOMN pC€aKuuun

HWIUIIOCTPUPOBATE B3AUMOCBA3b OCHOBHBIX XUMHYCCKHUX MTOHATHH B IIPUMCHATD 3THU ITOHATHSA IIPU OIIMCAHHUU BCUICCTB

h2 Y WX IPEBPALLECHUN

13 COCTABJISITh YPAaBHEHUS AIEKTPOJIUTUYECKON JUCCOLMALIMM KHUCIIOT, IIEJIOYEHd M COJIEH, IOJHBIE M COKpAllEHHbIC
' YpaBHEHMS PeaKkLUii HOHHOIO OOMeHa

14 pPacKpbIBaTh CYIIHOCTb OKHMCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPENACTBOM COCTABJIECHHUS SJIEKTPOHHOTO
. OanaHca 3TUX peakuui

1.5 [IPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOMN peaKkiuu

2 ITo Temam: «Hemeramibsl 1 uX coeguHEHU» U «MeTaulbl U UX COCIUHEHUS»

-1 XapakTepu30BaTh (OMUCHIBaTh) OOIIME M cHenuduyeckre XMMHUYECKHe CBOWCTBA MPOCTBIX U CIIOKHBIX BELIECTB,
. ITOATBEPK,1as1 ONMMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN

55 COCTABJISITh YPAaBHEHHMs pEaKIUM, MOATBEPKAAIOUIMX CYIIECTBOBAHNE TI'€HETHYECKOM CBS3M MEXK]y BEIIECTBAMU

Pa3JINIHBIX KJIACCOB
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23

24

2.5

3.1

3.2

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHA, BO3MOXHOCTH HMPOTCKAHUA XUMHUYCCKUX

MIPEBPALICHUH B PA3JIMYHBIX YCIOBUSIX

CJICAOBAaTh IIpaBUJIaM ITIOJIb30BAHHUA XAMHAYECKOH HOCYI[Oﬁ n J'Ia60paT0pHBIM O60py,Z[OBaHI/IeM, a TaKXKE IIpaBUJIaM
06paH.IeHI/I$I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKUUAMU 10 BBIITOJIHCHUTO Ha60paTOpHLIX XUMHNYCCKHX OIIBITOB

0 TIOJTYYEHHIO M COOMPAHMIO T'a3000pa3HbIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO Ta3a)

MPOBOANTH PEAKIMH, TOATBEPIKAAIOIINE KaYeCTBECHHBIN COCTAaB PA3IMYHbIX BEIIECTB: PACIIO3HABATH OIBITHBIM Iy TEM
XJopua-, Opomuna, moaun, kapOoHat, ¢ocdar, cummkar, CyiabpaT, THIPOKCHUANOHBI, KATHOHBI aMMOHHS, HOHBI
M3yYCHHBIX METAJUIOB, IIPHCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

I[To Teme: «XuMuUS 1 OKpYKAIOLIAsE CPENIay

pacKpbIBaTh CMBICT OCHOBHBIX XuMH4eckux noustuii: [1/IK BemiecTBa; Koppo3usi METaIOB

MPUMEHSTh OCHOBHBIC OIEPAIlUN MBICIUTEIBHONW NESTENbHOCTH — aHaJM3 W CHUHTE3, CpaBHEHHE, 000O0IIeHuE,
CHCTEMaTH3alUIO0, BBISIBICHUE NPHYNHHO-CIICACTBEHHBIX CBS3EH — /ISl N3yYCHUSI CBOMCTB BEIIECTB M XMMUYECKUX
peaKImii; eCTeCTBEHHOHAYYHBIE METOJbl NO3HAHUS — HAOIIOACHWE, M3MEPEHHE, MOJACIHPOBAHHE, SKCIIEPHUMEHT

(peanbHbBIN ¥ MBICIICHHBIH )
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Kon

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
8 KUIACC

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

1.2

IIpeamer xumuun. Poiap XUMKUM B )KU3HU 4eI0BEKa. XUMHUs B CHCTeMe HayK. Tena u BemecTBa. @u3nyeckue CBOKWCTBA BEILIECTB.

ArperaTHoe COCTOsIHHEC BCIIICCTB

[TonsiTue 0 MeTo/1ax Mo3HaHUs B XUMUU. YucThle BeniecTBa U cmecu. CriocoObl pa3esieHus cMeceit

1.3

1.4

ATOMBI 1 MOJICKYIJIBI. Xumunueckue 31eMeHTEl. CHMBOJIBI XMMHYECKUX 3JICMCHTOB. HpOCTI)IC " CJIOKHBIC BCUICCTBA. AToMHO-
MOJICKYJISIDHOC YUCHUC
XumMuueckas (bopMyna. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB. OTHOCHUTENLHAA

aroMHas macca. OTHOCUTEIIbHAS MOJICKYJIApHAas Macca. MaccoBas 10JIsI XUMHAYECKOI'0 JIEMEHTa B COCTUHCHUH

1.5

1.6

KommuecTtBo BeniectBa. Monb. MossipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHUIL BEILIECTBA.

Pacuétsl o popmMynaM XMMUYECKHX COEIUHEHHUH

du3znueckne U XMMHYECKHUE ABJICHUS. X UMHYISCKas peaKknuus u eé IIPpU3HAKH. 3akoH COXpaHCHUA MACChI BCIICCTB. XHUMHUYECKHE

ypaBHeHus. Knaccudukaiys XuMHUUECKUX peakluil (COeAMHEHUS], pa3IokKEeHUs, 3aMelleHuUs, 0OMeHa)

1.7

XUMUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW TMOCYyHOH, ¢ TpaBuiaMu paboThl B J1a0OpaTOpUU U MpHUEMAMH
oOpartieHust ¢ JabopaTopHBIM O0OpY/JIOBaHMEM, M3yUEHUE M OMNHMCAHHE (PU3MUECKHUX CBOWCTB 00pa3l0oB HEOPraHWYECKUX
BellecTB, HabmoaeHNe Gu3nuecKkux (TIaBIeHUE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTyNKe, KUIIEHUe U KOHJICHCAIUs
BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHWE METHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJNla C KUCIOTOW) SIBICHUU,
HaONllO/IeHWe W OMKCAaHWE TPU3HAKOB MPOTEKAHHUS XMUMHUYECKUX peakuui (pa3loKeHUEe caxapa, B3aWMOJCHCTBHE CEepHOU
KHCJIOTHI C XJIOpUA0M Oapusi, pazioxkenue ruapokcuna meau(Il) mpu HarpeBannu, B3auMoIeHCTBHE JKejle3a C PAaCTBOPOM COJIH

meau(Il), mzydyenune crocoboB pasnmeneHus cMmecel (C MOMOIIBIO MarHuTa, (QUIBTPOBAHME, BBIMAPUBAHUE, IUCTHILISIIHS,
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xpomarorpadus), TpOBeICHUE OYUCTKH TMOBAPEHHOHN CONHM, HAOMIOACHHE U ONMUCAHHWE PEe3yIbTaTOB MPOBEICHUS OIBITA,

WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJeNIel MOJIEKYJ (I1apoCTeP>KHEBbIX )

2 Baxseiiume npeactaBuTeI HEOPraHMYECKUX BEIIECTB
Bosnyx — cmech rasos. Cocras Bo3ayxa. Kuciopon — anemeHT u npocroe BeniectBo. HaxoxaeHue Kuciopoza B IPUPOIE,
2.1 ¢busnveckne 1 XuMHYeCcKue cBorcTBa (peakiuu ropenus). Okcunsl. [Ipumenenne kucnopoa. CriocoObl MOIyd4eHUs KUCIOPoaa
B J1a00paToOpuu U MPOMBIILIEHHOCTH. KpyroBopoT kucnopoaa B npupozae. O30H — aioTponHast MoaupUKaus KUcIopoaa
27 TennoBoit 3 pexT XMMUIECKOH peakuy, TEPMOXUMHUUECKUE YPABHEHMS], 3K30- M SJHJI0TepMUYECKHE peakuu. TommBo: yroib
' U MeTaH. 3arps3HeHne BO3/1yXa, YCHICHHE TapHUKOBOTO 3(pdekTa, pa3pylieHne 030HOBOTO CI0s
53 Bonopon — anement u npoctoe BeuiectBo. Haxoxxaenue Bojiopoa B IpUpoJe, PU3NIECKUe U XUMUUECKHE CBOICTBA, IPUMEHEHHE,
' crocoObl noydeHus. Kucnorsl u conu
24 MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM
dusnueckue cBoiicTBa BoAbl. Bona kak pactBopureis. PactBopsl. HackllieHHbIE M HEHACHIIEHHBIE PACTBOPBI. PacTBOpUMOCTH
2.5 BELIECTB B Bozie. MaccoBast 10JIs1 BELIECTBA B PACTBOPE. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHHUA. POJIb pacTBOPOB B IpHUpOIE
U B )KM3HU uesnoBeka. KpyroBopoT Boabl B ipupoe. 3arpsi3HeHue NpupoHbIxX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ
Knaccupukanusa Heoprannyeckux coenuHeHuil. Okxcunbl. Knaccudukamuss OKcHIOB: cosieoOpasyroiue (OCHOBHBIE,
2.6 KHUCJIOTHBIE, aM(pOTepHbIe) U HecoeoOpasyromue. Homenknatypa okcuoB. @U3ndeckue 1 XMMUYECKHE CBOWCTBA OKCHJIOB.
[Tonyuenue oxkcnaoB
57 OcHoBanust. Knaccudukanusi ocHoBaHUI: MIENOYN U HEpacTBOpUMbIe OCHOBaHUs. HoMeHkaTypa ocHOBaHUN. Pu3nyeckue u
' XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyueHne ocHOBaHUI
53 Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kuciaor. Puzndeckue U XMMUYECKHE CBOWCTBA KHCIOT. Psij akTHBHOCTH
' MetasuioB H.H. bekerosa. [Tony4yenue kuciaor
2.9 Comu. Homenknatypa coneil. @uznueckre 1 XuMU4yeckre cBoiicta cosel. [lonyuenue conei

66




2.10

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH SKCIIEPHUMEHT: KAaueCTBEHHOE OMNpEICNICHHE COJCpXKaHMUsA KHUCIOpPOAa B BO3IyXe, IOJy4YeHHEe, coOupaHue,
pacro3HaBaHME€ M H3Yy4YEHHUE CBOMCTB KHUCIIOPOJa, HAONIO/IEHHE B3aUMOACHUCTBHUS BEIIECTB C KUCIOPOAOM M YCIIOBUS
BO3HUKHOBEHHS U MPEKpAIleHUs TOpeHus (I10Kapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCU0B U OIMCAHUE UX CBOUCTB, IOJIy4EHHE,
coOupaHue, pacro3HaBaHUE W M3Y4YEHHE CBOMCTB BOJOpoJa (ropeHue), BzaumojeiictBue Bojopona ¢ okcuaoMm menu(ll)
(BO3MOXXHO HCIOJB30BAaHUE BHJEOMATEPHATIOB), HAOIIOJCHHE OOpa3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE
0CcOOEHHOCTEM pacTBOPEHHUS BELIECTB C PA3IMUYHON paCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB € ONPEAEIEHHON MaccOBOH
JI0JIeH pacTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOJIBI ¢ METAJIaMU (HATpPUEM U KaJbIeM) (BO3MOXHO HCIIOJIh30BaHUE
BUJIEOMATEPHAJIOB), ONpEAEICHUE pPAaCTBOPOB KUCIOT U ILENOYed C MOMOIIBI0 HHJIMKATOPOB, HCCIEI0BaHHE O0pa3LoB
HEOPraHMYECKHUX BEILECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJIEHWE M3MEHEHHUS OKpPAacKW HHAMKATOPOB B PACTBOPAX KHUCIOT U
1iesao4Yel, u3ydeHue B3auMoneHcTBus okcuaa meau(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KMCIOT C METalllaMH, peakuuit
HEUTpaIu3aluy, M0Jy4eHUEe HEPaCTBOPUMBIX OCHOBAHUHM, BHITECHEHHUE OJJHOI'O METaJUIa IPYTUM U3 PACTBOPA COJIM, PELICHHE

OKCIICPUMCHTAJIBHBIX 3aaa4 I10 TCMC «Baxneimue xiracchl HCOPraHU4CCKUX COGﬂHHGHHﬁ))

HepI/IOI[I/IquKI/Iﬁ 3aKOH U HepI/IO,I[I/I‘IeCKaH CHUCTEMA XMMHYCCKUX 3JICMCHTOB I[I/I Meneneena. CTpOCHI/Ie aTOMOB.

Xumudeckas cBa3b. OKHCIUTENHLHO-BOCCTAHOBUTEILHBIE peaKkuuu

3.1

HepBI)IC IOIIBITKH KJ'IaCCI/I(bI/IKaIII/II/I XHMHYECKHUX 3JIeMEHTOB. lloHsaTHE O rpymnmnax CXOAHBIX 3JIEMCHTOB (HICJ'IO‘IHLIG n
IICJIOYHO3CMCEIIbHBIC MCTAJJIbl, T'aJIOTCHbI, HWHCPTHBIC l"aB]':»I). QHCMCHTLI, KOTOPBIC o6pa3y}0T aM(bOTepHLIC OKCHIbI H

THAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucrtemMa xumudeckux saeMeHToB .M. MenneneeBa. KopoTtkonepuognas u
mHHOTIepuoaHas (opmbl [lepuoamueckoit cucrembl xumuyeckux snemeHToB [I.M. Menneneesa. Ilepuoasl u Tpymmsbl.

Ddu3nuecKuil CMBICI OpAAKOBOIO HOMEpPA, HOMCPOB IICpHUOAAa U I'PYIIILI 3JICMCHTA
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Crpoenne aromoB. CocTaB aTOMHBIX saep. M3otombl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX 000JI0UYeK aTOMOB MepBbIX 20

33 XUMHYECKUX 3ieMeHTOB llepmoanueckoi cuctembl J[.M. MenaeneeBa. XapakTepucTHKa XHMHYECKOIO 3JIEMEHTa IO €ro
nosioxkeHuto B Ilepunonugeckont cucreme .M. Menneneesa
3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METAUNIMUYECKUX M HEMETAJUIMYECKUX CBOWCTB IO
34 rpynnam u nepuojaM. 3uauenue [leprnoandeckoro 3akona u [lepuoandyeckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku U nipakTuku. .M. MenaeneeB — yu€Hblil U rpaKJaHUH
15 Xumnueckasi cBsi3b. KoBasieHTHast (MOJIsIpHAst M HEMOJSIPHAsi) CBSA3b. DJIEKTPOOTPULATEIBHOCTh XMMHUUYECKHX 3JIEMEHTOB.
' HNonnas cBs3b
16 Crenenb okuciieHusi. OKUCIUTEIIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporiecchl OkucieHus U BoccTaHOBIEHUs. OKUCIUTENN U
' BOCCTAHOBHUTECIIH
XUMHYECKUH SKCIEPUMEHT: U3YYeHUE OOpa3IOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCH/IA IIMHKA C
3.7 pacTBOpamMHM KHUCJIOT U WIEJIOYEH, MPOBEACHUE OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peakiuuii (ropeHne, peakiiuu pazioKeHHs, COSTUHEHU )
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9 KJIACC

Kon
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

BemecTBo 1 XuMH4eckas pEaKknus. HOBTOpeHI/Ie

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuyeckux osieMeHtoB J[.M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOAO0B, KK, KAIBIUSA U KX COCTMHCHHUH B

COOTBCTCTBHHU C ITOJIOXKCHHUEM 3JICMCHTOB B HepI/IOIII/IHGCKOﬁ CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

1.3

CrpoeHnue BemiecTBa: BUAbI XUMUYECKOUN CBsI3U. THUIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJIMYECKON PEIETKH U BUAa XuUMUYeckod cBs3u. Kiaccupukanus M HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB
(MexyHapoaHas U TPUBHUAIbHAS). XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIMXCS K Pa3IUYHBIM KJIaCCaM HEOPTaHUYECKUX

COCHHHCHHﬁ, ICHCTHYCCKAsA CBA3b HCOPIraHMYCCKHUX BCIICCTB

Knaccudukanus XuMU4ecKUX peakifii Mo pa3IndHbIM MPU3HAKaM (TI0 YHUCITY M COCTaBYy YYacTBYIOIIMX B PEaKIIMH BEIIECTB,
Mo TerioBoMy 3¢ ¢eKTy, M0 M3MCHCHHIO CTENECHEH OKUCICHHS XUMHUYECKHX 3JIEMEHTOB, MO OOpPAaTHMOCTH, MO YYaCTHIO
Katajau3aTopa). JK30- U DHAOTEPMUYECKUE pPEaKIMH, TEPMOXHMMHUYECKHE ypaBHeHUs. [loHATHE O CKOPOCTH XHMMHUYECKOM

peaxiuu

1.4

Ilonsarue 06 06paT1/1me n HCO6paTI/IMI)IX XUMHUYCCKUX PCAKIHAX. IlonsiTHE O TOMOTCHHBIX M TCTCPOTCHHBIX PCAKIUAX.
[ToHsTHE O XHMMHUYECKOM PaBHOBCCHHU. CDaKTopBI, BJIMAIOIIHUEC HAa CKOPOCTH XUMHYECKOMN pCaKuu U IMOJOKCHHUEC XUMHUYCCKOTI'O

paBHOBeECHs

1.5

1.6

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH, DSJEKTPOHHBIM OalaHC OKUCIUTEIHHO-BOCCTAHOBUTEIBHOW  PEAKIIUH.
CocraBieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI ¢ MCIIOIB30BaHHEM METOa PJIEKTPOHHOTO OanaHca

Teopust 2IEKTPOJIUTHUECKON TUCCOLMAIN. DIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHWOHBI. MeXaHu3M AUCCOLUALINHI
BEIIECTB C PA3NUYHBIMU BHJIaMU XUMUYeckoi cBs3u. CreneHp muccouuanuu. CuibHbIe U ciadble AIeKTpONUTHL. Peakiuun

MOHHOTO OOMeHa. YCIOBUS MPOTEKAaHUS PEaKIMi HOHHOTO OOMEHa, MOJIHbIE U COKpAllEHHbIE HOHHBIE YPAaBHEHUS PEAKIIHA.
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1.7

CBoiicTBa KHCIIOT, OCHOBAHH 1 COJIEH B CBETE MPEACTABICHUH 00 3JEKTPOTUTHYECKON Tuccorannu. KauecTBeHHbIE peakIiuu

Ha UoHbl. [loHaTHE O rUapOIU3E coneit

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJIEHHE C MOJIEISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUUECKUX BEIIECTB — METAJNIOB U
HEMeTaJIoB (rpaduTa U anMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIETOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON
peakuuu OT BO3ACMCTBUA Pa3NUYHBIX (PAKTOPOB; HCCIEIOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, Mpolecca
JUCCOLMAlMM  KHUCIIOT, WIeJIoued M cojled (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEpUANIOB); IIPOBEJIEHUE OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKK MPOTEKAHUs peakuuil HOHHOro oOMeHa (oOpa3oBaHME OcaliKa, BbIJEJIEHHE Tra3a, o0pa3oBaHUE
BO/Ibl); OIIBITOB, WJUTFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHue, peakiuu pa3ioKeHUs,
COCIMHEHUS); pACIO3HAaBaHWE HEOPraHWYEeCKHX BEIIECTB C TMOMOINBIO KAYeCTBEHHBIX PEaKIMil Ha HWOHBI; pEIICHHE

SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns u ux COCANMHCHUA

2.1

2.2

OOmass xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIe cTemneHu okucieHus. CrtpoeHue u
¢u3nyeckrue CBOMCTBA NMPOCTBHIX BELIECTB — rajJloreHOB. XMMMYECKHE CBOMCTBAa Ha IpHUMepe XJiopa (B3aMMOJEHCTBHE C
MeTaJulaMH, HeMeTaulaMy, 1enodamu). Xiopoogopo. ComisiHas KUCI0Ta, XMMUYECKHE CBOMCTBA, MOIy4YE€HUE, IPUMEHEHHE.

I[eﬁCTBHe XJIOpa U XJIOPpOBOJAOPOZAAa Ha OpTraHHU3M YCIIOBCKA. Baxwueiine XJIOpUABI U UX HAXOXKICHUC B IIPUPOJC

OOmast xapakrepucTuka 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHHMS AaTOMOB, XapaKTepHbIE CTETEHU OKHCICHMS.
CrpoeHue u ¢puznyecKkue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPO/ia U Cepbl. AJUIOTPOITHbIE MOIU(PUKAIIMY KUCIIOPOAA U CEPBHI.
Xumuueckue cBoicTBa cepbl. CepoBOJOpOJ, CTpoeHHe, (U3MYecKHMe W XHMMHUYecKHe CcBoicTBa. OKCHABI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCHJIOB. CepHasi KUCIOTa, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBA (00IIME KaK MpeaCcTaBUTENs
KJlacca KUCIIOT U crienuduueckue). XuMHUECKUE peakiuy, JIeKallue B OCHOBE IMPOMBIIIJIEHHOTO CII0c00a MOJIy4eHUsl CepHOM
kucioTsl. [Ipumenenne. Conm cepHON KUCIOTHI, KAUECTBEHHAs peakius Ha cynb¢aT-uoH. HaxoxaeHue cepbl U €€ coeinHeHHi
B IIpHpojie. XMMHUECKOE 3arpsi3HEHNE OKPYXKArOIIel Cpeibl COeIMHEHUSIMU Cepbl (KMCIOTHBIE IO/, 3arps3HEHNE BO3AyXa U

BOJIOEMOB), CIIOCOOBI €0 MPEOTBPAIICHUS
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23

OO0mast xapakTepucTuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIECHUS. A30T,
pacrpocTpaHeHHe B IpUpoie, PU3HMUecKue U XUMU4eckue cBoiicTBa. KpyroBopot azora B npupoae. AMMuax, ero (puzndyeckue
U XUMHUYECKHE CBOWCTBA, MoJyuyeHue U npuMeHeHune. Com aMMOHUS, UX GU3UYECKHE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE.
KagecTBeHHas peakuiys Ha MOHbl aMMOHMsI. A30THasi KMCJIOTa, €€ Nody4YeHue, pu3nyeckrue u XMMUYeckue cBOMCTBa (o0mue
KaK IpeACTaBUTENs Kilacca KUCIOT U cneruduueckue). Micnoap3oBaHre HUTPATOB U COJICH aMMOHUS B KA4€CTBE MUHEPATbHBIX
ynoOpeHnit. XuMH4ecKoe 3arpsi3HeHHE OKPY KaroIlel cpe/ibl COeIMHEHUSIMU a30Ta (KHCIOTHBIE J0XKIH, 3arpsA3HEHUE BO3lyXa,

TTOYBHI U BOJOEMOB)

24

2.5

2.6

docdop, amnorponnsie Mmoaudukanuu docdopa, puzndeckne n xummudeckue coiictea. Oxcuna docdopa(V) u pocdopnas

KHCJIOTA, (bPISI/I‘IeCKI/IC H XUMHNYCCKHEC CBOIZCTB&, MMOJIYUCHHUC. Hcnonb3oBaHue (bOC(i)aTOB B KaUCCTBC MUHCPAJIbHBIX y,HO6pCHI/II71

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmbl. OCOOEHHOCTH CTPOEHMS AaTOMOB, XapaKTEpHbIE CTENEHU OKHCICHMS.
VYraepon, ammoTporHbie MOAM(UKAIINHN, PACIIPOCTPAHEHHE B MPHPOJE, (HU3NYECKHEe M XMMHUYECKHE CBOWCTBA. AICOpOLHSL.
Kpyrosopot yriaepona B mpupoae. Okcunabl yriaepona, UX (U3MYECKHEe M XUMHUYECKHE CBOMCTBa, JEHCTBHE Ha JKUBBIE
OpraHM3Mbl, IOJY4YEHHE U NpPUMEHEHHE. ODKOJIOrMuYecKue IpoOieMbl, CBsA3aHHblE ¢ okcuaoM yraepona(lV); rumoresa
1J100aIbHOTO MOTEIUICHUsT KIMMaTa; NMapHUKOBBIM 3 ¢eKT. YronbHas KUCI0Ta M €€ CONM, UX (U3NYECKUEe M XUMHUYECKUe
CBOIicTBa, moiyuyeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uOHBL Vcmonb3oBaHue kapOOHATOB B OBITY,

MCIUNHUHEC, ITIPOMBIINIJICHHOCTU U CECJIbCKOM XO35ICTBE

[lepBoHavanbHbIe MOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX YIiiepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH,
ATAHOJI, TTUIEPHUH, YKCyCHasl KUciaoTa). MIX coctaB u xumudeckoe ctpoeHue. [loHsTrHe 0 OMONIOTrHYecKr BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBojaXx — M UX POJHM B JKU3HU YeloBeka. MaTepuanbHOE €JMHCTBO OPTaHMYECKHUX U HEOPraHMUYECKUX

COeTMHEHNN

2.7

erMHHfI, €ro (bHSPI‘-ICCKI/IC 1 XUMHUYCCKUC CBOﬁCTBa, MOJIy4YCHHUEC U MPUMCHCHUC. COCI{I/IHCHI/IH KpEMHHA B IPpHUPOAC. O6H.[I/Ie

npeactraBieHuss 00 okcuae kpemMHus(IV) m kpemumeBoil kuciore. CUIMKAThl, WX HCIOJIL30BaHUE B OBITY, MEIUIIMHE,
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2.8

3.1

MPOMBINUICHHOCTH. BakHele CTpouTeNbHbIe MaTepuabl: KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMsr

0€30I1aCHOI0 MCIT0JIb30BaHUs CTPOUTCIIbHBIX MaTCPUAJIOB B HOBCGI[HGBHOﬁ KHN3HU

XUMUYECKUN HKCIEPUMEHT: M3yueHHE OOpa3l0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEACHHE
KAueCTBCHHBIX PEAKIUi Ha XJIOPUI-UOHBI ¥ HAOIIOJACHHUE MPU3HAKOB WX MPOTEKAHUS; OIMBITHI, OTpaKawmue (GU3nIecKue u
XMMHYECKHE CBOMCTBA TaJlOTEHOB U UX COEIUHEHHH (BO3MOXKHO HKCIIOJNIB30BAaHHE BUCOMATEPHANIOB); O3HAKOMIIEHHE C
oOpa3iaMu XJ0opua0B (TaJOTeHHIOB); O3HAKOMIICHHE ¢ 00pa3laMu cepbl U €€ COCAMHEHUSMHU (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMAaTEpHUalioB); HAOJIOJeHHE Mpollecca OOYIIIMBaHMS caxapa IO JACWCTBUEM KOHILIEHTPHUPOBAHHOW CEPHOW KHCIOTHI;
W3YYCHHE XMMHYCCKHUX CBOWMCTB pa30aBJIICHHON CEpHOW KHUCIIOTHI, MPOBEACHUE KAYSCTBEHHOW PEAKIMM HA CyJb(aT-HOH |
HaOo/IeHue MpHU3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOMCTBamMH a30Ta, ¢ocdopa U HX COCAMHEHUU
(BO3MOKHO HCITOJIb30BaHHE BHCOMATEPHATIOB), 00pa3aMu a30THHIX W (ocOpHBIX yn0oOpeHui; ModydeHue, cooupanue,
pacro3HaBaHWe M M3yYeHHE CBONCTB aMMHUaKa; MPOBEACHHE KAYECTBEHHBIX peaklUUid Ha MOH aMMOHHS U (ocdar-uoH u
M3y4YeHUE TPU3HAKOB WX MPOTEKAHHS, B3aMMOJICHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIIONIb30BaHUE BUJECOMATEPHANIOB); HM3yUYE€HHE MOJEIeH KPHUCTAJUIMYECKUX peuméTok anMmasa, rpadura, ¢yiepeHa;
03HAKOMJICHHE C TPOIECCOM aJCOPOIHMH PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIIEM W YCTPOHCTBOM MPOTHBOTA3a;
MoJly4yeHue, coOMpaHue, pacro3HaBaHUE M M3yUYEHUE CBOMCTB YIIEKUCIIOrO ra3a; MpOBEJCHHE KAaueCTBEHHBIX peakiuil Ha
KapOOHAT- W CUJUKAT-UOHBI M M3yYECHHE TMPU3HAKOB HUX TMPOTEKAHUS; O3HAKOMJICHHE C MPOAYKIUMEH CHIMKATHOMN

MPOMBIINIJICHHOCTH,; PCIICHUC IKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxneiine HeMeTaJIbl U UX COSAUHECHUS
MeTaisl ¥ UX COSAUHEHUS

O6ma;1 XAapPaKTCPUCTHKA XUMHUYCCKUX JDJIECMCHTOB — MCTAJJIOB HAa OCHOBAHUHU HUX IIOJIOKCHUS B HepHOHquCKOﬁ CHUCTCEMC
XUMHUYCCKUX JJIEMCHTOB ILI/I MenzaeneeBa u CTPOCHUSA aTOMOB. CTpOGHI/Ie MeTauIoB. MeTalmmyecKkas CBA3b M MeTaJlJIndIecKast

KPUCTAJIIIMYECKAs] PEMIETKA. DIEKTPOXUMUUECKUN Psil HAIIPSHKEHUH METaIJIOB
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3.2

Ou3nyecKkue U XUMHYECKHE CBOKWCTBA MeTauioB. O0mue crocoObl monydeHusi MeTauioB. [IoHATHE 0 KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3alIUTHl UX OT Koppo3uu. CrjiaBel (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U

IMPOMBIIIJICHHOCTH

3.3

[Ilenounbie metabl: nojioxkeHue B Ilepuoamueckoil cucrteMe xumuueckux siemeHToB .M. Menpaeneesa; crpoeHue ux
aTOMOB; HaXOJIeHUE B pupojie. Puznyeckue U XMMUYeCKUe CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUABI U TUIAPOKCUIBI

HAaTpuA U Kajius. HpI/IMCHeHI/Ie IMICJIOYHBIX MECTAJIJIOB U UX COCI[I/IHGHI/Ifl

3.4

[[{erouHO3eMENBbHBIE METAUIBI MAarHUM M KaJIbLMM: 1OJ0KeHHe B [lepuoandeckoil cucreMe XMMUYECKUX 3iieMeHToB JI.1.
MenneneeBa; CTpO€HUE UX aTOMOB; HaxOXACHHE B Ipupone. PU3NYECKHME W XMMHYECKHE CBOWCTBA MarHus M KaJlbLUS.

Baxwneiimme coequHeHns Kanbuus (OKCUA, THIPOKCHI, cOH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

3.7

Amomunuii: monoxenue B [lepuonnyeckoit cucreme xumudeckux 3memMeHToB J[.M. MenzeneeBa; cTpoeHre aTomMa; HaX0XICHUE B

nmpupoae. dusnyeckre 1 XMMHYECKUE CBOMCTBA aJIFOMUHHSL. AM(bOTepHBIe CBOMCTBa OKCHaa U THAPOKCHUAA aJ TFOMHUHUA

XKeneso: nonoxenue B [lepuoanueckoii cucreme Xxumuueckux aneMeHToB J[.M. MeneneeBa; CTpoeHUE aToMa; HaX0XKICHHUE B
npupojae. dusndeckne U XuMUUIECKHe cBoWcTBa xkene3a. Oxcunpl, ruapokcuabl u conn xenesa(ll) u xeneza(Ill), ux cocras,

CBOICTBA U IMMOJIy4YCHHC

XUMHUYIeCcKHit OKCIICPUMCHT: O3HAKOMIICHUEC C O6p213HaMI/I METAJIOB U CIIJIaBOB, HUX (1)I/I3I/I‘-I€CKI/IMI/I CBOI\/'ICTBaMI/I; HN3YUYCHUC
pe3yNbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCIIONH30BAaHUE BHIEOMATEPHANIOB), OCOOEHHOCTEH B3aWMOJACWUCTBUS OKCHAA
KaJIBIIMS M HATPUsI C BOJIOHM (BO3MOYKHO MCIIOJIB30BAHUE BUICOMATEPUAIIOB); UCCIICIOBAHNE CBOMCTB KECTKOM BOBI; MpoIecca
TOpPEHUS XKele3a B KUCIopo/ie (BO3MOXKHO HCIIOJIb30BaHKE BHIEOMATEPUANIOB); IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIHIA
Ha MOHBI (MarHusi, KaJublus, amoMuHus, nuHka, xeneza(ll) u xenesa(Ill), meau(Il); nabmronenne U ommcaHue MPOIECCOB
OKpaIllMBaHUs TJIAMEHU MOHAMH HATpHsl, Kajdus W Kaiblus (BO3MOXKHO HCIIONIb30BaHHE BUACOMATEpUANIOB); HCCIEAOBAHUE
aMCbOTepHBIX CBONCTB THAPOKCHAAa AJTOMHHUA W THUAPOKCHAA HHWHKA; PCHICHUC OJKCICPUMCHTAJIBHBIX 3aJad II0 TEMC

«Baxneiinine MeTalIbl U UX COSAUHECHU

XUMHS U OKpYyXKarolas cpena
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4.1

4.2

4.3

Hosble matepuansl 1 TexHOIOrUMH. BelecTBa u MaTepraiibl B IOBCEAHEBHOM KU3HU YeJIOBEeKa. XUMMS U 310pOBbe. be3onacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUUYECKUX peakuuil B ObITy. [lepBas moMoIib Mpu XUMUYECKUX 05KOTax U OTPaBICHUSIX

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpssHeHue okpyxkaromend cpenasl ITJIK. Ponb xumum B perneHuun
9KOJIOTHYECKUX TMpobsieM. I[IpuponHble HCTOYHHUKH YTICBOAOPOAOB (Yroib, MPUPOAHBIA Ta3, HE(PTH), MPOIYKTHl HX

nepepaboTKU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3ydeHre 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIaBbl METAIIIIOB, MOJIMMEPHBIE MAaTEPUAIIbI)
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IMPOBEPSIEMBIE HA OI'D I10 XUMHWHM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 II03HABACMOCTHU SIBJICHUM npupoabl, MOHUMAHUC OOBEKTHBHOM 3HAYMMOCTU OCHOB XHMMYCCKOM HAayKH Kak obnactu
COBPEMCHHOI'O €CTCCTBO3HAHHA, KOMIIOHCHTA 0611_[6171 KYJbTYPBI U HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX

COBPEMEHHOT0 00IIecTBa; TOHUMAHUE MECTa XUMHUH CPEIIU IPYTHX €CTECTBEHHBIX HAYK

1.2

1.3

O HAaYYHBIX MCTOAAX IMO3HAHHA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U TCOPCTUUCCKHUX METOAAX MCCICAOBaHNA BCIICCTB U

HU3YYCHUS XUMHUYCCKUX peaKHHﬁ; YMCEHUEC UCIIOJIB30BATh MOJCIN AJIsL 00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 ctepax npodheccHOHANBHON NeATEIbHOCTH, CBA3aHHBIX C XUMUEH M COBPEMEHHBIMHM TE€XHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX XMMUYECKOM HayKH, YTO MO3BOJIUT OOydYaroIIMMCs paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oynymiei
npodecCHOHATIBLHON JIeITETbHOCTH U CIIeJIaTh OCO3HAHHBIN BHIOOP XMMHUHU KakK MPO(UIBLHOTO MpeaMeTa Ipu nepexoie Ha

YPOBEHB CpEIHEr0 00111eT0 00pa30BaHUS

2.1

Brnanenue cuctreMoi XMUMHUYECKUX 3HAHUM U YMCHUC ITPUMCHSATD CUCTEMY XUMHUUCCKHUX 3HaHPII>i, KOTOpas BKIIKOYACT:

BAKHEUIIINE XUMHUYECKUE IOHATHS: XUMUUYECKHM DJIEMEHT, aTOM, MOJIEKYJA, BELIECTBO, IPOCTOE M CIOYKHOE BEILECTBO,
OJIHOPOJIHASI ¥ HEOJHOPOJIHASI CMECh, OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJISIPHAs MAcChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsT Macca, MOISPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, CONb (CPeIHss), XUMHUYEcKas PpEeaKIus, peakiuu
COCITMHEHUS, PEaKIUU PA3IOKCHHsI, PEaKIMU 3aMEIICHHs], PEakIuu OOMeHa, TeruioBoM 3(PQexT peakiuu, 5K30-
SHIAOTEPMUYECKHUE PEAKLIUH, PACTBOP, MACCOBAs JIOJISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MAaCCOBAs JIOJISI U POLEHTHAs

KOHLIEHTpaLUsl BELIECTBA B pAacTBOpE, SAAPO aTOMa, AJIEKTPOHHBIA CIOW aroma, aToOMHas OpOHUTanb, pajuyc aroma,
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BAJICHTHOCTb, CTENEHb OKHUCIEHUs, XUMUYECKasl CBA3b, AIEKTPOOTPHLATEIBHOCTD, MOJSIPHAs M HENOJSApHAs KOBAJIEHTHAs
CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAs CBSA3b, KPHUCTAUIMYECKAs pelléTKa (aTOMHasi, MOHHAs, METAJUINYECKasi, MOJIEKYJIApHas),
WOH, KaTHOH, AQHWOH, OJJIEKTPOJIUT M HEIJIEKTPOJIUT, SJICKTPOJIUTHYECKAs JAUCCOIMAIMS, PEaKIMd HOHHOTO OOMEHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIMH, OKUCIUTEIb U BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBJIEHHE, 3JIEKTPOIIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMBbIE pPEaKIMU, CKOPOCTh XMMHYECKOW peakimu, karanuzatop, [1/IK,

KOppOo3usa METAJJIOB, CIIJIaBbI

OCHOBOIIOJIararomuye 3aKOHBI XHMHUH: 3aKOH COXpaHCHHSA MAacCChI, HCpI/IOI[I/ILIeCKI/Iﬁ 3aKOH I[I/I MCHI[CJ'ICCB&, 3aKOH

22 IIOCTOSTHCTBA COCTaBa, 3aKOH ABOTraapo
2.3 TEOPUU XUMHH: AaTOMHO-MOJIEKYJISIPHASI TEOPHUSI, TEOPHUS JICKTPOJIUTHUYECKON JUCCOLHAIUN
3 Bnaagenue ocHOBaMu XMMHUYECKON TPAMOTHOCTH, BKJIFOUYAOIIICH:
YMEHHE MMPaBUIBHO MCIIOJIB30BATh N3YUCHHBIC BEIISCTBA M MATEPHUAIIBI (B TOM YHCIIC MUHEPAIBHBIC yIOOPEHUS, METAIUTBI U
CIUIaBbI, MPOJYKTHI MEPEpabOTKU MPHUPOJHBIX HCTOYHHUKOB YTJIEBOJOPOJAOB (yIis, IPUPOIHOTO ra3a, HedTH) B OBITY,
3.1 CCJIbCKOM XO3SCTBE, Ha MPOU3BOJICTBE W MOHWMAaHUE 3HAYCHHUS >KHPOB, OCIIKOB, YIJIEBOAOB /I OPraHHU3Ma YCIIOBEKa;
YMEHHE NPOrHO3UPOBATH BIMSHUE BEIIECTB U XUMUUYECKHUX IPOLIECCOB HA OPTaHU3M YEIO0BEKA U OKPYKAIOLLYIO IPUPOAHYIO
cpeny
3.2 yYMEHHE UHTETPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH IPYTHX yU4EOHBIX MMPEIMETOB
33 HAIU4YUE OmbITa PabOThl C Pa3IMYHBIMH HUCTOYHHKAMU HWHGOpMAlMM MO XUMHHM (HaydHas M HAYYHO-TIOMYJISpHAS
' JTUTEpaTypa, CIIOBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
14 yMeHHEe O0BEKTUBHO OIICHUBATh MH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUICCKOM MPUMEHEHUH U YMEHUE
. UCIIONIb30BATh €€ [T pelIeHns y4eOHO-T103HABATENbHBIX 3a/1a4
4 Branenne ocHOBaMU MOHATUHHOTO arllapara i CUMBOJIMYECKOTO SI3bIKA XUMUU JIJISI COCTaBIICHUsT (POPMYIT HEOPTaHUIECKUX

BEIIECTB, YPAaBHEHUN XUMHUECKUX peaklnii; ocHoBaMU xumuueckoil HoMeHkIaTypsl (IUPAC u TpuBHanbHOIN)
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YMeHune 00bACHATH CBA3b MOJIOKEHUS dieMeHTa B [lepuoaudeckoil cucreMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS

5 aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOliee YMCiIO 3JIEKTPOHOB), paclpeiesieHueM AIJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAJIUS U KAJIbIIHS
[IpencraBnenne ©  NEPUOAMYECKON  3aBUCHUMOCTHM  CBOMCTB ~ XMMHMYECKMX  3JIEMEHTOB  (paauyc  aToma,
6 3IEKTPOOTPHUIIATENLHOCTD ), POCTHIX U CIOKHBIX BEIIECTB OT MOJ0KEHUs 371eMeHTOB B [leprnoanueckoii cucreme (B MasbIx
nepuoaax U riaaBHbIX MNOATPYIIAX) U AIEKTPOHHOIO CTPOEHUS aToMa
7 YMmenue kinaccuumpoBarh:
7.1 XUMHUYECKHE IEMEHTBI
7.2 HEOpraHUYEeCKUE BEIIeCTBa
7.3 XUMUYECKHUE PEaKLIU
8 YMeHue onpeaensrh:
8.1 BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOH CBSA3U U TUI KPUCTALIMYECKON CTPYKTYPhI B COEUHEHUAX
8.3 XapakTep cpeibl B BOJAHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIMUTENBb U BOCCTAHOBUTEND
9 YMeHue xapakTepu3oBath pU3NUECcKre U XMMUYECKHUE CBOMCTBA:
o1 MPOCTHIX BEUIECTB (KUCIOPOI, 030H, BOJIOPOI, TpaduT, aMas, KpeMHH, a30T, hocdop, cepa, XJIop, HATPUH, KaJIUi, MarHHH,
. KaJIbIIMH, aTFOMHHHH, KEJI€30)
CJIOKHBIX BEIECTB, B TOM 4YHCJE UX BOAHBIX PacTBOPOB (BOJa, aMMHAK, XJIOPOBOAOPOJ, CEPOBOJAOPOJ, OKCUIBI U
97 ruapokcuabl MetauioB [-IIA rpynm, amomunaus, meau (1), muaka, sxenesa (11 u I11), okcuast yraepona (I u IV), kpemumns

(IV), azora u docdopa (III u V), cepsr (IV u VI), cepuucras, cepHasi, a3oTucras, a3zorHas, ¢ochopHas, yrojabHas,

KpEMHHUEBAs KUCIO0Ta U UX COJIH)
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MMPOTrHO3UPOBATHE U XApPAKTCPHU30BATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX COCTaBa U CTPOCHUA, IPUMCHCHHC BCILICCTB

>3 B 3aBHCUMOCTH OT X CBOICTB, BO3MOXHOCTh IPOTEKAHUSI XUMUYECKUX MPEBPALLECHUI B Pa3TUYHBIX YCIOBUAX

10 YMeHHne cOCTaBIATh MOJIEKYJISIPHBIEC U HOHHBIE YPAaBHEHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB (IPYII) HEOPraHMUYECKHUX BEIIECTB
10.4 MOJITBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXIAY HUMU

11 YMeHue BIYUCIATH (IPOBOAUTD PACUETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJTIO XMMUYECKOTO JIEMEHTa B COCTMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSIM XMMUUYECKHX PEaKIUi W HAXOJUTh KOJIMYECTBO BEIIECTBA, OOBEM M MACCy pEareHTOB WJIM MPOTYyKTOB
' peaxkuu
12 Bnanenue (3HaHue OCHOB):
101 OCHOBHBIMH METOJIJaMH HAay4YHOTO MO3HaHUs (HAONIOJCHHE, U3MEPEHUE, DKCIEPUMEHT, MOJICTUPOBAHUE) MPU W3YUYEHUHU
' BEIIECTB U XMMHUECKUX SBJICHUI; yMEHHE cPOPMYTHPOBATH MPOOIEMY U IPEIOKHUTH MMyTH €€ perIeHus
12.2 0e30macHoOl paboThl ¢ XUMHUUYECKUMHU BEIIECTBAMH, XUMHUECKOH MOCYA0H 1 1a00paTOPHBIM 000pyI0BaHUEM
npaBuiiaMy 0€30MacHOT0 OOpallleHus ¢ BEIIeCTBAMHU, HCIOIb3yEeMbIMU B TTOBCETHEBHON JKU3HU, MPAaBUIAMH TTOBEICHUS B
12.3 HEeJsIX cOepexeHus 370pOBb M OKPY KAIOIIEeH MPUPOJTHON Cpeibl; TOHMMaHUE Bpea (OMacHOCTH) BO3/ICUCTBUS Ha JKUBbBIC
OpTaHU3MBI OTIPEICIIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS U IPEIOTBPAIIICHHS UX BPETHOTO BO3/IEHCTBUS
13 Hanuumne npakTuyecKkux HaBBIKOB MJIAHUPOBAHUS U OCYLIECTBICHUS CIEAYIOMNX XUMUYECKUX IKCIEPUMEHTOB:
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HU3YYCHUC U OITMCAHUC (pI/ISI/UIeCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC C (pI/ISI/I‘IeCKI/IMI/I U XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI,

13-4 WJUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PEaKIUi
13.2 H3y4YeHHEe CIIOCOOO0B Pa3IeIICHHs CMecei
133 MOJIYyYEeHHUE KUCIOPOJa U U3YYEHUE €r0 CBOMCTB; MOJIy4YEHHUE BOJAOPOAA U U3YYEHUE €r0 CBOMCTB; MOJYYEHUE YIIIEKUCIIOrO
' rasza v u3y4eHue ero CBOMCTB; MOJyUYeHHEe aMMHaKa U U3YyYEHHUE €ro CBOMCTB
13.4 MIPUTOTOBJIEHUE PACTBOPOB C OMPENECIEHHON MACCOBOM J0JIEH pacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHHUE UHIUKATOPOB (JIaKMyca, METHIIOpaHka U (peHondTanenHa) st ONpeesieHUs XapaKkTepa Cpelibl B pacTBOpax
' KHUCIIOT U IIEIoYeH
WCCIICZIOBAHUE U OMKMCAHUE CBOMCTB HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB; M3YUYEHUE B3aUMOJCHCTBHUSI KUCIIOT C
13.6 MeTaJUIaMi, OKCUAAMU METAJUIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU; MOJIyYEHHE HEPACTBOPUMBIX
' OCHOBaHWI; BBITECHEHUE OJIHOTO METaJIa IPYTHUM W3 PAcTBOPA COJIH; HCCICIOBaHUE aM(DOTEPHBIX CBOMCTB THIPOKCH]IOB
AIFOMHUHUS ¥ IIMHKA
137 pelIeHne YKCIEPUMEHTANIbHBIX 3314 110 TeMaM: « OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCTMHEHUIY; « DNEKTPOTUTHYECKAs
' nucconuanmsy; « Baxxaenne HeMeTaIbl M UX COSINHEHN»; « BaskHEHITHEe MeTaJlIbl M UX COSIMHECHUS)
XUMUYECKHE IKCIIEPUMEHTHI, ILTIOCTPUPYIOIINE TPU3HAKN TPOTEKAHUS PEaKIIMii HOHHOTO0 OOMEHa; Ka4eCTBEHHBIE PEaKIIUuu
13.8 Ha TPUCYTCTBYIOIIME B BOJHBIX PacTBOpaxX MOHBI: XJIOPUI-, OPOMHUI-, HOAUI-, CYyIbdaT-, hocdaT-, KapOOHAT-, CUITHKAT-
AQHUOHBI, TUIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, aTIOMUHMS, kene3a (2+) u xkenesa (3+), meau (2+), IuHKa
14 YmeHue:
141 MPEACTABISITh PE3YJIbTaThl AKCIEpPUMEHTa B (OpPME BBIBOJOB, JIOKA3aTeNbCTB, TPaQUKOB W TaOJHI] M BBHISBIATH
' SMITUPUYECKUE 3aKOHOMEPHOCTH
142 YCTaHABIMBATh CBS3M MEXAY peajbHO HAOIIOAACMBIMH XUMHYECKUMHU SIBICHHUSIMH MU TPOIECCAMU, MPOUCXOISAIINMHU B

MaKkpoO- U MUKpOMUPC, 0OBSICHATH IMPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB
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HEPEYEHD 3JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

IK3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 IlepBOHayaIbHBIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemecTBa 1 cMecu. CrIocoOBI pasziesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIEMEHTBI. CHMBOJIBI XUMUYECKUX 3J1EMEHTOB. IIpoCThie U CII0KHBIE BELIECTBA.
1.3 Xummueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. CTETeHb OKUCICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BelecTB. OTHOcUTENbHAs aToMHast Macca. OTHOCUTENIbHAs MOJIEKYJIsipHast Macca. MaccoBast 10714
' XMMHMYECKOT'0 3JIEMEHTA B COEAMHEHUH
s KonnyectBo BemectBa. Moib. MonspHast macca. MosnsipHblii 00bEM Ta3oB. B3auMoCBs3p KOJMYECTBa, MacChl M 4HCIa
' CTPYKTYPHBIX €MHHUI] BELIECTBA
L6 du3nyeckue 1 XUMUYECKHE SIBJICHMS. XUMHUUECKas peaklus U €€ MpU3HaKU. 3aKOH COXPaHEHUsl MacChl BELIECTB. XUMHUECKHE
' YpaBHEHUs
2 [Tepuoanueckuii 3axoH u Ilepuoanueckas cuctema xumuueckux aieMenTos .M. Menneneesa. CtpoeHue aToMOB
1 [Iepnonnueckuit 3akoH. [lepuoguueckas cucrema xumudeckux 3nemeHToB [[. M. Menneneesa. Ilepuons! u rpymmsl. @u3ndeckuii
' CMBICJI TOPSIIKOBOIO HOMEPa, HOMEPOB NIEPUOAA U IPYIIIBI DJIEMEHTA
)5 Crpoenne aromoB. CoctaB aroMHbIX sanep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK aToMOB mepBbIX 20
' XUMHUYECKHX 1eMeHTOB [lepnoauueckoii cucremsl [1.11. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHHU CBOICTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kajus, Kajablus (paguyca aTOMOB,
23 AJIEKTPOOTPHUILIATEILHOCTH, METAJUIMYECKUX U HEMETANTMYECKUX CBOWCTB) M MX COCIMHEHUH B COOTBETCTBHH C IOJOKEHHUEM

9JICMCHTOB B Hepnonnqecxoﬁ CUCTEME U CTPOCHHUEM UX aTOMOB
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Crtpoenue BeliecTBa

Xumnueckas cBsa3b. KoBanieHTHas (MOJIsIpHAS U HEMOJISIPHAS ) CBSA3b. DJIEKTPOOTPUIIATEIIBHOCTh XMMUYECKUX 371eMeHTOB. MoHHas

>l CBA3b. MeTainueckas CBs3b

12 Tunsl KpUCTaJUIMUECKUX pEMIETOK (aToMHasi, HMOHHAs, MeTa/lIn4yecKas), 3aBHCHUMOCTh CBOWCTB BelIecTBa OT THUIIA
' KPUCTAJUIMYECKOM PEIIETKHU U BUJIa XUMUYECKOHN CBA3U
4 Baxwuelime npeacraBuTeNn HEOpraHMYeCKux BelecTB. HeMeraiuibl n ux coenuHeHus. MeTtaisl 1 UX COSIMHEHUS

Knaccudukanus v HOMEHKJIATypa HEOPraHUYECKHX COCIMHEHUH: OKCHAOB (ColieoOpa3yrollne: OCHOBHBIC, KHCJIOTHBIC,
4.1 amdoTepHbIe) U HecoleoOpa3yoIIne; OCHOBaHUM (IIENOYM U HEPACTBOPUMbBIE OCHOBAHHUA); KUCIOT (KHCIOPOACOAEpKAIIUe U
OECKHCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CPETHUX M KHCIIBIX )

4o Ou3nyeckue U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOA, XJIopa, KUCIOPOa, Cephl, a3oTa, gocdopa,
' yrjiepoja, KpeMHUs

43 dusznyueckue U XMMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIMTUS, HATPUs, Kajusi, MarHUS M KaJbIUs, aJIIOMUHUS,
' xKene3a. DIEKTPOXUMHUUECKUH Psi/i HANIPSKEHUH METallIoOB

4.4 ®u3nuecKrue 1 XMMUUYECKHE CBOMCTBA BOJOPOIHBIX COEAMHEHNI HEMETAIIOB: XJI0POBOA0PO/Ia, CEPOBOOPOA, AMMHAKa

45 duznyeckue U XMMHYECKHe CBOICTBa okcu10B HeMmeTasuioB: cepol (IV, VI), azota(Il, IV, V), docdopa(Ill, V), yrnepona(Il, IV),
‘ kpeMHusA(IV). IlonyueHne okcui0B HEMETAIIOB

4.6 Xumnueckue cBoiictBa okcu0B: MetaiioB IA—IIIA rpymmn, nunka, meau(Il) u sxenesza(Il, III). ITonyueHnue okcu10B MeTaLIOB

47 XUMHUYECKHE CBOMCTBA OCHOBAaHMM U aM(OTEPHBIX THUIPOKCHUIOB (HAa MpUMEPE TUAPOKCHIOB ATIOMHUHMS, XKeje3a, ITUHKA).
' [TonydyeHnue ocHOBaHUM 1 aM(POTEPHBIX THAPOKCHIOB

43 OO0mume XMMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOIOPOJHOW, CEPOBOJAOPOJHOM, CEPHUCTOHM, CEpHOM, a30THOU, (ochOpHOH,
' KpEMHUEBOMH, yronbHOU. OcoOble XUMUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHON CEpHOU U a30THOM KUCHOT. [lomyueHne Kuciot

4.9 OOme xuMHUYeckre cBoicTBa cpeiHux coieil. [lomyuenue coneit
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4.10

[Tomyuenue, cobnpanue, paclio3HaBaHUE BOAOPO/A, KHCIOPOAa, aMMHUaKa, YIJIEKUCIIOTo ra3a B 1a00paTopuu

4.11

[Tonmyyenne amMmmuaka, CEpHOU M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. OOII1e crioco0b! MOTYYESHUSI METAIIIOB

4.12 I'eneTndeckas CBA3b MEXKIYy KJIaCCAMH HEOPraHUYECKUX COCIUHEHUN
5 XUMHYECKUE PEAKLUN

51 Knaccuukanus XUMUYECKUX peakuil Mo pa3IuYHbIM MIPU3HAKAM: 110 YUCIIY M COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 11O
' TeII0BOMY 3((eKTy, 0 U3MEHEHUIO CTENEHEH OKUCIIEHUS XUMUYECKUX IEMEHTOB

- TennoBoil >pdexT XumMuueckol peakuuH, TEPMOXUMHUYECKHE ypaBHEHMA. OK30- M SHIOTEPMUYECKHE PEAKIIMH.
. TepMmoxumunyeckue ypaBHEHUS

53 OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakiuu. OKuciIuTenu M BoccTaHOBUTENHW. [Ipolecchl OKUCIIEHHS M BOCCTAHOBJICHMS.
' DNEeKTPOHHBIN OaJlaHC OKHCIUTEIFHOBOCCTAHOBUTEIIBHOM PEAKIINU

54 Teopust snexTponutuyeckol aucconuanuu. KaTHOHBI, aHUMOHBI. OJEKTPOIUTHI U HEANEKTPOIUThl. CuilbHbIE U cladble
' NMEeKTposIUThL. CTENEeHb JUCCOLMauU

s Peakiiun noHHOro oO6MeHa. YCIIOBUS NMPOTEKaHUs peaklUili HOHHOro oOMeHa, NOJHBbIE U COKpAIlEHHbIE MOHHBIC YPABHEHUS
‘ peakuuii
6 XUMUA U OKpY’Karolas cpea

6.1 BemectBa u MaTepuanbl B MOBCEIHEBHOMN KU3HU 4elloBeKa. be3omacHoe MCIob30BaHUE BEUIECTB U XMMHUYECKUX peakiuil B
' nabopaTtopuu u ObITy. [lepBas moMOIIb IPU XUMHUUECKUX 0’KOTaX U OTPaBICHUAX

XUMUYecKoe 3arps3HeHHE OKpyKarolien cpebl (KUCIOTHBIE JOKIH, 3arpsA3HEHHE TIOYBbI, BO3yXa U BOJOEMOB), CLIOCOOBI €r0
6.2 npenotepamenus [Ipenensnas nonyctumas koHueHnTpanus Bemects (ITIK). Pons XuMun B perieHn# 3K0I0THYeCKUX MpooIieM.

VYcunenue napHuKoBoro 3hdexra, pa3pylieHne 030HOBOTO CIIOS
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[Tpumenenue cepsl, a3ota, pocopa, yriepoaa, KpeMHUS U UX COSAUHEHHUH B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM

6.3 xo3siictBe. [IpuMeHeHHe METayuloB M CIUIABOB (CTallb, YYTYH, JIOPAIIOMUHHUNA, OpoH3a) B OBITY U MPOMBIILICHHOCTH HUX
coequHeHui. [ToHATHE 0 KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB (YToJb, IPUPOIHBIN Ta3, HE(PTh), MPOIYKTHI UX MEPepadOTKH (OCH3UH), UX POJIb B OBITY
' Y IPOMBILIIEHHOCTH
[lepBoHavaabHbIE TOHATHSI 00 OPraHMYECKHUX BEIECTBAX KAK O COCIUHEHUSX yriiepoja (MeTaH, 3TaH, ATWJIEH, alleTUIEH, 3TaHoll,
6.5 TJIUIEPUH, YKCYCHast KUCoTa). [loHsTHEe 0 OMOIOTMUECKH BaXKHBIX BEILIECTBAX: XKHPax, OellKaX, YIIeBOAaX — M UX POJIU B KU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 o GpopmysaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOM) T0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYICCKUM YPABHCHHSIM
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