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MNOSICHUTEJIbBHAS 3AITUCKA

[IporpamMa 1Mo XMMHU Ha yYpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTABJIEHA HAa OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOT'0 00111eT0 00pa3oBanusi, npeactaBieHHbXx B DI'OC OO0, a Takxe Ha 0CHOBE (peaepaabHOi
paboueil nmporpaMmMbl BOCIIUTAHUS U C YYETOM KOHLEMIMH MpPErnoJaBaHus yueOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX OpraHU3aIMsIX
Poccuiickoii ®enepanum.

[Iporpamma 1o XuMuM Aa€T MPEACTABICHUE O LEISAX, 00l cTpaTeruu 00y4eHus, BOCIIUTAHHS M Pa3BUTHS OOYJaIOUINXCS CPEICTBAMU
y4eOHOro mpeaMeTra, YCTaHABIMBAeT 00s3aTeIbHOE IMPEIMETHOE COJAep)KaHUe, MpelycMaTpuBaeT paclpeleieHre ero o KiaccaM H
CTPYKTYpUpOBaHHE IO pasfeilaM M TeMaM MpOorpaMMbl MO XHMHH, OIpPENENseT KOJIWYECTBEHHbIE M KAaYeCTBEHHBIC XapPaKTEPHUCTUKU
COJIEpKaHUsl, PEKOMEHYEMYIO IOCJIEI0BATeIbHOCTh M3YYCHHUS] XUMUU C YYETOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH, JTOTUKU
y4eOHOro mporecca, BO3PACTHBIX OCOOCHHOCTEH OOydJalomIMXcs, OMpeaessieT BO3MOXHOCTH TpeAMeTa JUlsl pealu3aliu TpeOOBaHUM K
pe3ynbTaTaM OCBOEHHUS OCHOBHOH 0Opa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs, a Takxke TpeOOBaHUU K
pe3yapTaTaM oOOydeHUs XMMHUM Ha YypOBHE IleJiell HM3ydyeHuss IpeaMeTa M OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW JESTEIbHOCTH
00y4JaroIerocst o OCBOEHUIO y4eOHOr0 COepKAHMUS.

3HaHUE XUMHH CIYXHUT OCHOBOHM JJisi (POPMUPOBAHUSI MUPOBO33PEHUS 00YYaIOLIErocs, ero NpeJCTaBIeHU 0 MaTepUaIbHOM €IMHCTBE
MHPa, BOXKHYIO pOJIb UTPAIOT (popMUpyeMble XUMHUEH MPEAICTaBICHUS O B3aUMOIIPEBPAILICHUAX SHEPTUU U 00 HBOJIOIUH BEILIECTB B IIPUPOJIE, O
MyTSX PEHICHHsS TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPbEBOM, YHEPTETUUYECKOM, MHIINEBOW W DIKOJIOTHMYECKOU
0e301acHOCTH, IPOOJIEM 3IPaBOOXPAHEHHUSL.

HN3yuenue xumunu:

CIMOCOOCTBYET peann3alyy BO3MOXKHOCTEH /ISl CaMOpa3BUTHA M (OPMHUPOBAHUS KYJIBTYpBI JIMYHOCTH, €€ oOmmeld U (yHKIMOHATBHOMI
TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHpPOBAHUE MBIIIICHUS U TBOPUYECKHUX CIHOCOOHOCTEH 00y4aroummxcs, HaBBIKOB MX CaMOCTOSITENbHON ydeOHOU
JeATeNbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIIEI0BAaTEIbCKUX YMEHHUH, HEOOXOAUMBIX KakK B TTOBCEAHEBHOM *KHM3HH, TaK U B MpodeccHoHAIbHON
NeSITeIbHOCTH;

3HaKOMHUT CO CHEUU(UKON HAYYHOrO MBIIIJICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIAJa HA €IUHCTBO INPHPOIBI U YEIIOBEKa,
SIBJISIETCSL OTBETCTBEHHBIM 3TalioM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00yUaIOLIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOU
BKJIaJ] B 9KOJIOrHYecKoe 00pa3oBaHue 00y4arOInXCsl.

JlanHble HampaBieHHs B OOy4eHHMHM XHMHUU OOECHeuMBarOTCs creuu(UKoON coiepKaHHus y4eOHOro IpeaMeTa, KOTOpbIM sBisercs
Me1IarornYecky afanTUPOBAaHHBIM OTPaKEHHEM 0a30BOM HaAYKH XMMHUH Ha ONpPEeNEHHOM 3Tane e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHHS OPUEHTUPOBAH HA OCBOCHHE OOYYAIOIIMMHCS CHCTEMBI IEPBOHAYATHHBIX
MOHSITUN XMMUHU, OCHOB HEOPTraHWYECKON XMMHUHU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MTOHATUH OpPraHUYECKON XUMHH.

CtpykTypa comepx aHus TPOrpaMMbl O XUMHUU CHOPMHUPOBAHA HAa OCHOBE CHUCTEMHOro monaxona k e€ m3yudeHuro. ComepikaHue
CKJIQJIBIBAETCSI U3 CHCTEMBI TIOHATUNA O XUMHUYECKOM 3JIEMEHTE W BEUIECTBE U CHCTEMBI MOHATHI O XUMH4YeCKoi peakmuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPraHHW30BaHBbI I10 IPUHIUITY [TOCJIEA0BATEILHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUIN Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HHSI KAK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepunonmueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpEeJCTaBICHUN 00 3MEKTPOTUTUIECKON AUCCOIMAIINH BEIIECTB B PACTBOpPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIUPHUYSCKA TOMYYEHHBIX M OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCTIE0BATENHHO OT OJJHOTO YPOBHS K JPYrOMY, BBIMONHSSA (GYHKIIUN OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUSI U TIOTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHEe MPOrpaMMbI IO XUMHUHU CIHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOW COCTABIISIFOIICH HAYYHOW KapTHUHBI
MHpa B JIOTHUKE €€ CUCTEMHOH NPUPOJbI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO MU METOJAM IIO3HAHMS B Hayke. M3ydyeHue xumun
MPOMCXOJUT C MpPHUBJICUEHUEM 3HAHUU U3 paHee M3YYCHHBIX y4eOHBbIX mpeameroB: «Okpyxawomuit mupy», «buomorus. 5—7 xmaccel» U
«®Dusuka. 7 Knaccey.

[Ipy u3ydeHHH XUMUU TPOUCXOIUT (HOPMHUPOBAHHME 3HAHUU OCHOB XMMHYECKOM HAYKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON NeATEIbHOCTH YelIOBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYpbl. 3ajada y4eOHOro mpeamera COCTOUT B
(hOpMUPOBAHNN CHCTEMbl XMMHUYCCKHX 3HAHWH — BaXKHEUIMX (AKTOB, NMOHATHN, 3aKOHOB M TCOPETUUYECKUX IOJIOKEHUH, OCTYITHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKd, B MPUOOIICHHH K HAyYHBIM METOJaM IO3HAHUS NpPU U3YYEHUU BEIIECTB U
XUMUYECKUX peakiuid, B (HOPMHUPOBAHWHM W Pa3BUTHH IMO3HABATEIBHBIX YMEHUW M WX NMPUMEHEHUU B y4eOHO-TIO3HABATEIbHON W y4eOHO-
HCCIIEIOBATENILCKOM IeATETbHOCTH, OCBOCHHUH MPaBUI 0€30MacHOro oOpalieHus C BeleCTBaMU B TTIOBCETHEBHOM JKU3HH.

[Ipyn u3ydeHnn XMMUHN Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHMsI BaKHOE 3HaYEHUE MPUOOpen Takue 1eln, Kak:

— (opMupOBaHHE WHTEICKTYAIbHO pPa3BUTOW JHUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY
MPUHATHIO PELICHHI, CIOCOOHOM afanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM >KU3HHU;

— HAIPaBJICHHOCTh OOYYEHHUs HAa CHCTEMATHUYECKOE MPHUOOIICHHE O0yJYaIOUIUXCsS K CAMOCTOSTEIHHOW MO3HABATEIHLHOU JCSITEILHOCTH,
Hay4yHBIM METO/IaM MO3HaHUSs, POPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieueHre YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIbITa Pa3HOOOpa3HOM JeATENbHOCTH, TMO3HAHUS M
CaMOII03HAHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITNH ), UMEIOLINX YHUBEPCAIIbHOE 3HAYCHHE JIJISl Pa3IMYHBIX BUIOB JEATEIHLHOCTH;



— (opmupoBanue o0mIeH (HYHKIIMOHATHFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC€ YMEHUW OOBSCHATH W OIICHUBATH
SIBIICHUS OKPY)KAIOIIETr0 MUpPA, UCIIONB3Yys 3HAHUS WM OMbBIT, MOTYYEHHbIC TPU U3YYCHUH XUMHUH, MPUMEHITh UX MPHU pPEelIeHUuH MpolieM B
ITOBCEHEBHOM KU3HU U TPYIOBOU 1E€ATEIBHOCTH;

— ¢opMupoBaHHE y OOYYAIOIIMXCS TYMAHHUCTUYECKUX OTHOUIECHUH, MOHUMAHHs [EHHOCTH XUMHYECKHX 3HAaHUW Jsi BBIPAOOTKU
9KOJIOTMYECKHU 11eJIeCO00pa3HOro MOBEIEHUS B OBITY U TPYIOBOW ACSTEIHLHOCTU B ILIENSAX COXPAHEHUSI CBOErO 370POBbS U OKpYKarolien
MIPUPOJHON CpEbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO HA OCHOBE YCBOEHHS OOIEYETOBEUECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO HIIS M HAMPABICHHOCTH JATBHEHUIIIET0 00yUeHUSI.

OO11ee uncno yacoB, OTBEACHHBIX ISl H3YUYEHUSI XMMHUH Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce
— 68 yacoB (2 4aca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HEZEIIO).

COIEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xumuum B KM3HM 4eloBeKa. XUMHA B cHCTeMe HayK. Tema u BemiecrBa. dusnueckne CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BenlecTB. [[oHsATHE 0 MeTOJaxX MO3HaHUS B XUMUU. YuCThIe BemecTBa U cMecu. CrocoObl pa3fesieHus: CMECEH.

ATOMBI M MOJEKynbl. XUMHUYECKHE 31eMEHThl. CHMBOJBI XUMHUYECKHMX 3JeMeHTOB. I[IpocTeie W ciokHbIE BeniecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOCHUTENbHAS MOJIEKYJIsipHast Macca. MaccoBas 10J1si XMMUYECKOT'0 3JIEMEHTA B COSIMHCHUH.

KommnuectBo BemectBa. Monb. MomnsipHas Macca. B3auMoCBsA3b KOJIMUECTBA, MAacChl U YHUCIIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacuérbl
1o popMysiaM XUMHYECKUX COSAMHEHUH.

du3znueckrue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakius U e€ MPU3HAKU. 3aKOH COXPAHEHHS MAacCChl BEIECTB. XHMMHYECKHE
ypaBHeHUs1. Kiaccudukarus XuMUIeCKUX peakiuii (COeTIMHEeHUsI, Pa3IOKeHHS, 3aMeleHrs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUiiaMi paboThl B JIabopaTopuu U npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM 000pYIOBaHUEM,
W3Y4YCHHE W ONMHCaHNuEe PU3NICCKIX CBOWCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HAOMIOACHHE QU3HUECKUX (TUIaBIIEHUE BOCKA, TAsHUE JIbAA,
pacThpaHue caxapa B CTYIKe, KUIEHHE M KOHJCHCAllUs BOAbI) M XUMHUYECKHX (TOpEeHHE CBEYM, MPOKAIMBAHHWE MEAHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa ¢ KUCJIOTOM) SIBICHUH, HAOMIOIEHUE U OMUCAaHUE TIPU3HAKOB MPOTEKAHUSI XUMUYECKHX pPeakinil (pa3ioKeHne caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOpUIOM Oapus, pasnoxkeHue ruapokcuaa menu (II) mpu HarpeBaHum, B3auMOAEHCTBHE >Keje3a C



pactBopom com Meau (II), m3ydenue crocoOOB pa3ieleHUs] CMecel: ¢ MOMOIIbI0 MarHuTa, (QUIBTPOBAHHE, BHIIAPUBAHUC, JUCTUIUIALINS,
xpoMarorpagusi, MPOBEJACHNE OYUCTKU MOBAPEHHOW CONM, HAONIOJICHHE M OMHMCAaHUE PE3yJIbTATOB MPOBEACHUS OIbITA, WLTIOCTPUPYIOIIETO
3aKOH COXPAHEHHUsI MacChl, CO3JaHUE MOJIEIeH MOJIEKYI (I1apOCTEPKHEBBIX ).

Baxneiilue npeacTaBuTe] M HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razos. CoctaB Boznyxa. Kuciaopoa — aneMeHT 1 mpocToe BeniecTBo. HaxoxaeHne kuciopoaa B mpupoje, Gu3ndecKkue u
XUMUYeckue cBoucTBa (peakuuu ropenus). Oxcuapl. Ilpumenenuwe kucinopona. CrocoObl mMomydyeHHs KuUcCIopoaa B jabopaTopuu M
npoMsiluieHHOCTH. KpyroBopot kucnopoaa B nmpupojae. O30H — alioTponHas MoAU(PHUKAIUS KUCIOPOa.

TemnnoBoii 3¢ ekt XUMUIEeCKOl peakui, TEPMOXUMUYECKUE YPABHEHUS, 9K30- U IHAOTEPMHUYECKHIE peakui. TOIIMBO: yrojib U METaH.
3arpsi3HEeHUE BO3/1yXa, YCUIICHHE TapHUKOBOro 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocroe BemecTBO. HaxoxaeHue Bojopoaa B Mmpupoae, GuU3NUEcKue U XUMHUYECKHE CBOICTBa, MPUMEHEHHE,
crnoco0bl nony4eHus. Kucnorsl u comnu.

Monsipablit 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Boja kak pactBoputens. PacTBopsl. HackllieHHBIE 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTE BEILIECTB
B Boze. MaccoBasi 1071 BEUIECTBA B pacTBOpE. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Ponb pacTBOPOB B MPUPOJIC U B KU3HHU YEJIOBEKA.
Kpyrosopor Bozas!l B ipupojie. 3arps3HeHHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranuuyeckux coeauHeHuid. Oxcuapl. Krnaccuduxamnuss okcumoB: cojeoOpasyromiye (OCHOBHBIE, KHUCIOTHBIE,
amdoTtepHbIe) 1 Heconeobpasyrone. HomeHknarypa okcuoB. @usnueckre 1 XuMUYECKHe CBOMCTBAa OKCHIOB. [Tomyuenne okcuoB.

OcHoBanus. Kiaccudukanus ocHOBaHMIA: HIENOYM M HEpPacTBOPHMBbIE OCHOBaHUsA. HomeHkmatrypa ocHoBaHui. DuznyecKue u
XMMHYECKHE CBOMCTBA OCHOBaHUU. [lonyueHne OCHOBaHU .

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. @u3ndeckie 1 XUMUYECKHE CBOMCTBA KUCIOT. Psii akTHBHOCTH METaJIOB
H. H. bekerona. [Tonyuenne KUcoT.

Conn. Homenkinatypa coneil. @uznueckue 1 XuMuieckue csorcta coneil. [lonydyenue coneil.

['eneTndeckas CBA3b MEXKIYy KJIacCaMH HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeJIeIeHne COAEpKaHUsS KHUCIOpoZa B BO3JyXe, MOJyuyeHue, coOupaHHe, paclo3HaBaHUE M HU3y4yeHUE CBOICTB
KHCIIOPOJla, HAOJIO/IEHNE B3aUMOJICHCTBUS BEILECTB C KHUCIOPOAOM M YCIOBHS BO3HMKHOBEHHUS M IIPEKpAIICHUs TOpeHus (moxapa),
O3HAaKOMJIEHHE C O0pa3llaMM OKCHJOB M OMNHMCAHHE MX CBOWCTB, MOJYy4YeHHE, COOMpaHUE, paclio3HaBaHHME M W3YyUYE€HHE CBOWCTB BOJOpOJA
(ropenwue), B3aumosencTBre Bojopoaa ¢ okcuaom Menu (II) (Bo3amMoKHO MCIOIB30BaHKE BHACOMATEpHAIoB), HaOI0[eHHe 00pa3IloB BEIIECTB
KOJIM4eCTBOM 1 MOJIb, UCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHMs BEIECTB C PAa3IMYHOW pPAaCTBOPUMOCTBIO, MPHUTOTOBIIEHHE PAaCTBOPOB C



onpenenéHHOM MacCOBOW JIOJIEM pAacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHUE BOJBI C METaulaMH (HaTpUeM M KajblieM) (BO3MOXKHO
WCIIONB30BAaHUE BHUCOMATEPUATIOB), HCCIIEJOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3NIMYHBIX KIACCOB, HAOIIOJIEHUE H3MEHEHUS
OKpAaCKH MHJMKATOPOB B pacTBOpax KHUCIOT U LIeN0Yel, n3ydeHue B3aumosieicTBus okcuaa meau (1) ¢ pactBopom cepHOil KUCIOTHI, KUCIOT ¢
METaJUIaMH, PEAKIUN HEUTpaIu3aluM, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajljla JPYrMM W3 pacTBOpa COJH,
penieHne SKCIepUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelIne Ki1acChl HEOPraHMYECKUX COCTUHEHUI.

[epuoauuecknii 3axon u [lepuoanyeckasi cucremMa xumuueckux 3jaemMeHToB JI. U. MenaeneeBa. Ctpoenne aToMoB. XuUMHYeCKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUHT

[TepBbie MOMBITKA KJIACCU(DUKANMM XUMHUYCCKHX d3JIeMEHTOB. [loHSATHE O Tpynmax CXOJHBIX JJIEMEHTOB (IIENOYHBIE U
IEJI0YH03EMENIbHBIE METAJUIbI, TAJIOT€HbI, HHEPTHBIE T'a3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aMPOTEpPHbIE OKCHJIBI U THAPOKCHIBI.

[Iepnonnueckuii 3akoH. [lepunoauueckas cucrema xumudeckux ieMeHToB . . MenneneeBa. KoporkoneproaHas u JUIMHHOIIEpUOAHAS
¢dopmbr [leproauueckoit cucrembl xumuueckux snemeHToB JI. M. Menneneesa. [lepuonst u rpymnmbl. OU3NYECKUN CMBICI TOPSIKOBOTO
HOMEpPA, HOMEPOB NEPHUOJA U TPYIIIIBI AIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX siaep. M3oronbl. DnekTpoHbl. CTpOeHHE AJIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMUYECKHX
aneMeHToB [lepuomnueckoit cucremsl [. 1. MenneneeBa. XapakTepucThka XUMHUYECKOTO AJIEMEHTA MO €ro noJjiokeHuto B Ilepuoanueckoi
cucteme /. 1. Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUs PaJlyCca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX W HEMETAINIMYECKHX CBOMCTB MO Ipynmnam H
MIEPUOJIAM.

3nauenue Ilepumonmueckoro 3akoHa u Ilepuonnueckoil CUCTEMBbl XMMHYECKUX 3JEMEHTOB JUIsl pa3BUTUsl Hayku W npaktuku. J[. U.
MenjieneeB — y4€HbIN U IPAKIAHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (TOIsipHAs U HEMOJSPHAsSI) CBA3B. DJIEKTPOOTPULIATEIPHOCTh XUMUYECKUX 3TIEMEHTOB. MIOHHAs CBSI3b.

Crenenp oxucneHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. lIpomecchl okucineHus W BOCCTaHOBIEHUA. OKUCIUTENH U
BOCCTaHOBUTEJIH.

Xumuueckuii IKCnepumeHm:

M3y4YeHHE OOpa3lloB BEIIECTB METANIOB M HEMETaNIOB, B3aMMOJACHCTBHE THUIPOKCHIA IIMHKA C PAacTBOpAMU KHUCIOT U IIENOYeH,
MPOBEJICHUE OMNBITOB, WLIIOCTPUPYIOIIUX TMPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuud pa3ioKeHUs,
COC/IMHEHHUS).

Meostcnpeomemmbnie ceasu

Peanu3zanus MeXIpeMETHBIX CBSA3EH MPU U3YYEHUH XMMHUU B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX MOHSTHH, TaK U MOHATUM, SABJISIIOLIUXCS CUCTEMHBIMU ISl OT/IE€IBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.



OOm1re ecTecTBEeHHO-HAYYHbBIC TIOHATHS: Hay4HBIH (DaKT, TWIIOTE3a, TEOPHUs, 3aKOH, aHAIN3, CHHTE3, KIACCH(PHUKANNS, EPUOTUIHOCTS,
Ha0JI0IeHUE, SKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, MOJIEIIb, BIICHHE.

®duszuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJlOaKTUBHOCTb, MOJEKYJA, JIEKTPUUECKUN 3apsii,
BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, (pU3MUecKue BETUYMHBI, €IUHUIBI U3MEPEHHsI, KOCMOC, IUIAHETHI, 3BE3/IHI,
Comnuize.

buonorust: porocunres, apixanue, 6nochepa.

I'eorpadusi: atmochepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbL, OJIE3HbIE HCKOMIAEMBbIE, TOILIIMBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4ecKasi peakius

[lepuoauueckuii 3akoH. [lepuonuyeckas cucrema xumudeckux snemeHToB Jl. M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajus, KaJIbLUS MU UX COCIMHEHHI B COOTBETCTBHM C IOJOXKEHUEM
371eMEHTOB B [lepromueckoil CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BellecTBa: BHUABl XUMHYECKOH CBS3U. THIBI KPUCTAIIMYECKMX PEHIETOK, 3aBUCUMOCTbh CBOMCTB BeELIECTBA OT THUIA
KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBSI3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XMMUYECKUE CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIaccam
HEOPraHWYECKUX COEMHEHUM, TEHETUYECKas CBSI3b HEOPTAHMYECKUX BEILIECTB.

Knaccugukamuss XUMHUECKUX pEaKIUi 10 Pa3TUYHBIM TMpH3HaKaM (M0 YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIUH BELIECTB, IO
TEIIoBOMY 3((}EKTy, M0 U3MEHEHUIO CTENEHEeH OKHUCICHUS XMMHUYECKUX JIEMEHTOB, 0 OOpaTUMOCTH, MO YYaCTUIO KaTaau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTre o ckopocTu XxuMudeckoi peakuuu. [ToHsTHE 00 OOPAaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [loHaTre o roMOreHHbIX
U TeTeporeHHbIX peakuusax. [lonstue o karanusze. IloHaTtne o xumuueckoM paBHoBecHU. DaKTOPHI, BIUSIOLIME HA CKOPOCTh XMMHUYECKOM
peaxkuy 1 NoJ0KEHHE XMMHYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMM, AJIEKTPOHHBIN OalaHCc OKUCIUTEIbHO-BOCCTAHOBUTEIbHONW peakuuu. CocTaBieHue
YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOIB30BAHUEM METO/Ia SJICKTPOHHOr0 OaslaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOLMAIIUU. DIJIEKTPOIUTHI U HE3NEKTPOIuThl. KaTnoHbI, aHNOHBL. MeXaHn3M AMCCOLMALUH BEIIECTB C
Pa3NUYHBIMH BHJIAMH XUMUYECKOH cBsi3u. CTeneHb aucconnanui. CHIbHBIC H C1a0bIe SJIEKTPOIHUTHI.

Peakuuu monHoro oOMeHa. YCIIOBUS MPOTEKaHUS PEaKkIUii HOHHOIO OOMEHa, MOJHbIE U COKpAIlEHHbIE MOHHBIE YPAaBHEHUS pEaKLUu.
CBolicTBa KUCIIOT, OCHOBAHMM U COJIEHl B CBETE IMpPEJICTaBICHUN 00 AJIEKTPOIUTHYECKON Aucconuanu. KauecTBeHHbIE peakiUU HAa HOHBI.
[TonsTHE O TUAPOIN3E CONEN.



Xumuueckuii IKcnepumenm:

O3HAKOMIIEHUE C MOJENSAMU KPUCTAIIMYECKHX PEIIETOK HEOPraHWYEeCKHX BEIIeCTB — METAJUIOB U HeMeTauioB (rpadura M aiMasa),
CIIOKHBIX BEIIECTB (XJIOpUAA HATPHsl), UCCIEIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEaKIWU OT BO3ACUCTBHUS Pa3IUYHBIX (haKTOPOB,
UCCIIEIOBAaHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOILECCA AUCCOLUHUAIMM KHCIIOT, LIeJo4e U coieil (BO3MOXKHO HCIOIb30BAHUE
BHJICO MaTEpHAJIOB), MPOBEJICHUE OMBITOB, WLIIOCTPUPYIOMIMX MPU3HAKA MPOTEKAHMUsI PEaKIMid HMOHHOro oOMeHa (0Opa3oBaHHE OCAJKa,
BbIJICJIEHUE Ta3a, 00pa30BaHKE BObI), ONBITOB, HIUTIOCTPUPYIOIIUX TPHUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX Peakluil (ropeHne, peakuuu
pa3ioXKeHUs, COCOUHEHMs), pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IIOMOIIbIO KAUeCTBEHHBIX pEaKIUil Ha HWOHbI, pEeIIeHUe
HKCIEPUMEHTAIBHBIX 33/1a4.

Hemerasibl 4 MX coeTUHEHUS

OOmas xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIe CTENEeHM OkHucieHusd. CTpoeHue U (PU3NYecKHe
CBOMCTBAa TPOCTHIX BEIIECTB — TrajoreHoB. XHMHYECKHE CBOWCTBa Ha MpuMepe Xjopa (B3aMMOJCHCTBHE C MeTalllaMd, HEeMeTalllaMu,
mienoyamu). Xaopoojaopoa. ComsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, MOJydeHHe, NMpUMeHeHue. JlelicTBue Xjiopa W XJIOpPOBOAOPOJA Ha
OpTraHu3M ueloBeka. BakHelme XJII0pu/Isl U UX HaXO0XKACHUE B IPUPO/IE.

OO6mias xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENeHH OkucieHus. CTpoeHue u
¢u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOAA U CEpbl. AJUIOTPONHBIE MOTU(BUKAIMKM KHUCIOPOAAa U cepbl. XMMUYECKUE CBOMCTBA
cepbel. CepoBojiopol, cTpoeHue, (usnueckue M XUMUUeckue cBoicTBa. OKCHIBI cepbl KaK MPEICTAaBUTENH KUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (U3NYECKHe M XMMHUYECKHe CBOWCTBa (OOIIME Kak MpEeACTaBUTENs Kiacca KUCIOT U crenuduyeckue). XUMHYECKHE DPEaKIuu,
JeKalye B OCHOBE IMPOMBIIIJIEHHOrO Crocoba moiyueHusi cepHoil Kuciotrhl. Ilpumenenue cepHoil kuciaoTel. Colu CepHOM KHUCIOTHI,
KadecTBEHHAst peakuusi Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COCOMHEHUH B MPHUpOJe. XUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH CpeIbl
COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/1yXa U BOIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILCHUSI.

OOmrast xapakTepucThKa 53JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIE CTEMEHW OKHUCICHHsS. A30T,
pacrpocTpaHeHue B pupoae, pusnueckue u XuMuieckue cBoiictsa. KpyroBopot a3zora B npuposae. AMMHAK, ero GU3n4ecKue U XUMUYECKHUEe
CBOICTBa, MoiyyeHue U npumeHeHue. Coau aMMOHUSA, UX (U3NYECKUE U XMMHUYECKHE CBOWCTBA, nMpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBl aMMOHUS. A30THas KUCIIOTa, e€ momydeHue, (pU3MYeckue M XUMHYECKHe CBOMCTBA (00IIME KaK MPEICTAaBUTENs Kiacca KHCIOT U
cnenuduueckue). lcrnonb3oBaHHe HUTPATOB U COJEM aMMOHMS B KadecTBE MUHEPAJIbHBIX YHAOOpeHUH. XUMHYECKOe 3arpsi3HEHUE
OKpYXXaloIlel Cpeabl COSAMHEHHSIMH a30Ta (KUCIIOTHBIE MOXAW, 3arpsA3HEHHE BO3JyXa, MOYBBI U BONOEMOB). Docdop, auIOTpOIHBIC
Moaudukamuu docdopa, pusznyeckue n xumudeckue cBoictBa. Oxcun dochopa (V) u docdopHas kucnora, GU3NIECKUE U XUMUUYCCKUE
CBOIicTBa, onyueHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIbHBIX YIO0OPEHUH.



OOmiast xapakrepuctuka 31eMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTETICHW OKHUCIEHHs. YTIEpOs,
AIJIOTPOIIHBIE MOIU(UKALIMM, pAacCIpOCTpaHEeHHe B Mpupoie, Qu3ndeckre M XUMHUECKHe cBOMcCTBa. Aacopbuus. Kpyrosopor yriepona B
npupoae. Okcuapl yriepoaa, ux (U3MYECKHEe UM XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKMBBIC OpPraHU3MBI, TOJYUYECHHE U TNPUMEHCHHE.
DKoNoruueckue mpoOsieMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumoreza riobambHOrO MOTEIUICHUS KIMMarTa, MapHUKOBBIA 3(QeKT.
VYronbHast KuciaoTa U e€ colu, UX (U3NYECKHE W XMMHYECKHE CBOMCTBA, MoOJy4yeHHe U npuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Vcrnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TIPOMBITINIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMSIX yriepoja (MeTaH, 3TaH, JTWJICH, alleTUJIeH, 3TAaHOII,
TJIMIEPUH, YKCYCHas KHUCIOTa). [IpupojHble MCTOYHWKH YIIIEBOJAOPOAOB (Yroib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX TMEepepabOTKU
(6en3uH), ux poab B OBITY U MPOMBIILIEHHOCTH. [TOHATHE 0 OMOTOrMYecKr Ba)KHBIX BEIECTBAX: JKUpaX, Oelkax, yrieBoJax — M UX poiu B
KHU3HU 4esioBeka. MaTepruaabHOE €JUHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COCAUHEHUH.

Kpemuuii, ero ¢usmueckne u XUMHUYECKHE CBOICTBa, mMoiydeHHMe W mnpuMeHeHue. CoenuHeHus KpeMHus B mnpupope. OoOurue
npeactaBieHus 00 okcuae kpemaus (IV) u kpemuueBoit kucnore. CHIMKAThI, UX UCIIOJIB30BaHUE B OBITY, B MPOMBINUIEHHOCTH. BakHeiiume
CTpOHTENbHBIC MaTepuaibl: KepaMHKa, CTEKJI0, IEeMEHT, OeToH, >kene300eToH. [IpobmeMbl Ge30MacHOro HCMONb30BAHHUS CTPOUTENBHBIX
MaTepHaJIOB B [IOBCEIHEBHOW KU3HM.

Xumuueckuii IKcnepumenm:

M3y4YeHHue o0pa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSHOM KHCIOTHI, MPOBEACHHE KAUECTBEHHBIX PEAKIMil Ha XJIOPUI-HOHBI U
HaOJI0/IECHUE MPU3HAKOB UX MPOTEKAHMS, ONBITHI, OTPAXKAIONINE (PH3NIECKIE U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COSAMHEHHM (BO3MOXKHO
WCIONb30BAaHUE BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3lamMu XJIOpUIOB (TaJOreHHIOB), O3HAKOMJIEHHWE C oOpasliamMu cepel U eé
COeMHEHUSIMH  (BO3MOXKHO HCIIOJNIB30BAaHUE BHJEOMATEpHANIOB), HAONIOJEHHE Tpouecca OOyriauMBaHHA caxapa TIOJa JEHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, H3yUYeHUE XUMHUYECKIX CBOWCTB pa30aBICHHON CEPHON KHCIOTHI, TPOBEICHIE KAUECTBEHHON PeaKuu
Ha cyinb(dar-uoH U HalOJNIo/IeHNe MpU3HaKa €€ MPOTeKaHus, 03HaKOMJIEHHE ¢ (PU3MYEeCKUMHU CBOWCTBaMHM a30Ta, pochopa v ux coeluHeHUM
(BO3MOXHO HCTONH30BaHUE BUICOMATEPHATIOB), 00pa3aMu a30THBIX U (OcPOpHBIX ymoOpeHul, momyueHue, coOupanue, pacrio3HaBaHUe U
M3y4YeHUE CBOICTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX peakMil Ha MOH aMMOHHUS U (pocdaT-uoH U M3ydyeHHEe MPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICHCTBIE KOHIICHTPUPOBAHHOM a30THOW KHCIOTHI C MeNbl0 (BO3MOXKHO HCIIONIb30BAaHUE BHJICOMATEPUANIOB), M3YYCHHE MOJEICH
KPUCTAITMYECKUX PEIIETOK anmasa, rpaputa, QysuiepeHa, O3HaKOMJIIEHHE C TPOLIECCOM aJcCOPOLIMH PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yrIéM H yCTPOMCTBOM IPOTHBOrasza, IOJy4YeHHEe, CcOOMpaHue, pPAaCIHO3HABAHWE W M3YyYCHHE CBOWCTB YIJIEKUCIIOTO Tras3a, MpOBEACHUE
KaueCTBEHHBIX PeakIuii Ha KapOOHAT M CHJIMKAT-WUOHBI U M3YyUEHUE MPHU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHUE C MPOIYKIUEH CHUIMKATHON
MIPOMBITIIUICHHOCTH, PEIICHUE SKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHel e HeMeTauTbl B X COSTUHEHUS».

MeTtaniibl M UX COeIMHEHUS
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OO0mrast XxapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — META/UIOB HAa OCHOBAaHWU UX MOJOKEHUs B [lepuonnueckoit cucreMe XMMHUYECKUX
snemeHToB J[. 1. MenaeneeBa u ctpoeHust aToMoB. CTpoeHHEe METAII0B. MeTallmnyeckas CBs3b M METaJUIMYecKasi KpUCTaJUIMUecKasi peleTka.
DIIEKTPOXUMHUUECKUH DSl HAMPSDKEHU MeTallioB. OU3MUecKre W XUMHYECKHE CBOMCTBA MeTauioB. OOIme crnocoObl MOTydYeHUs] METAJIIOB.
[TonsiTHE O KOPpPO3WM METAJUIOB, OCHOBHBIE CHOCOOBI 3aIUTHI WX OT Kopposuu. CrutaBbl (CTajib, YYryH, AIOPATIOMUHUN, OpoH3a) U UX
MIPUMEHEHHUE B OBITY U TIPOMBIIINICHHOCTH.

[llenmounbie Metamibl: nojoxeHue B llepumoamueckor cucreme xumuueckux 3iemeHToB JI. M. MenneneeBa, cTpoeHHE MX aTOMOB,
HaxoXJieHue B mpupone. Ou3nueckne W XUMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus W Kaius). OKCHIbI M THAPOKCUABI HATPHUS W KA.
[IprmeHeHne EeTOYHBIX METAIUIOB U UX COCIUHEHUN.

[Ilenouno3emenbHbBIE METATIIBI MATHUN W KaJbIIUK: TTONOKEHUE B [lepronndeckoit cuctemMe xumuueckux 3eMeHToB J[. . MeHneneena,
CTPOCHUE UX aTOMOB, HaxXOXKJAEHUE B npupoae. PU3nYecKue U XUMUYECKUE CBOMCTBA MarHus M Kajablus. BaxkHelmme coequ HEHUs KaabLMs
(oxcun, ruapokcua, conu). XKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunnii: nonoxxenue B Ilepuonnueckoit cucreme xummudeckux anemeHToB . M. MenpaeneeBa, cTpoeHHe aToOMa, HaXOXJCHHUE B
npupone. dusndeckrne U XUMUYECKHE CBOMCTBA aTFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHAA ATFOMUHUSI.

Keneszo: nonoxenue B [lepuoanueckoii cucreMe xumudeckux 3semMeHToB [. 1. MenaeneeBa, ctpoeHne aTroMa, HaX0KAEHUE B IPUPOJIE.
du3nyeckre U XUMHUYECKHUe CBOMCTBa xkene3a. OKcuabl, ruapokcuabl u conu kenesa (1) u xenesa (I1), ux coctas, cCBOWCTBA U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3laMh METa/NIOB W CIUIABOB, WX (DM3MYECKUMHU CBOMCTBAMH, W3YYCHHE PE3YJIbTAaTOB KOPPO3HH METAJLIOB
(BO3MOXKHO HCIIOJB30BAHME BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHAA KajbllUd M HATPUS C BOJOW (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), HCCIEAOBAHHE CBOMCTB JKECTKOM BOBI, IIpollecCa TOPEHHS Kejle3a B KHCIOponae (BO3MOXKHO
WCIIONb30BAaHUE BUICOMATEPUANIOB), PU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMil Ha MOHBI: MarHusl, KaabIus, allOMUHUSA, [IMHKA, Kele3a
(IT) u xene3za (III), menu (II), HabmroeHNE U OMMCAHHE MPOLECCOB OKpAIIMBAHUS IJIAMEHM MOHAMHU HATpHs, Kalus U KaJlbLus (BO3MOXKHO
WCIIONB30BAHUE BHUACOMATEPUATIOB), HCCIEAOBaHWE aM(OTEPHBIX CBOWCTB THUIPOKCHIA AaTIOMUHUS W TUIPOKCHJAA IIMHKA, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/a4 10 TeMe «BakHelme MeTaJlIbl M UX COCTMHEHUSI.

XHuMHA H OKpYXKaIOLIas cpeaa

BemectBa 1 maTepuanbl B MOBCETHEBHON XKU3HHM 4YelOBeKa. be3omacHoe HMCMoib30BaHUE BEIIECTB MU XMMHUUYECKHX PEaKIHi B OBITY.
[TepBast moMoNIs TP XUMHYECKUX 0KOTaxX U OTPABJICHUSX.

XHWMHYECKOE 3arps3HeHHe OKpYKaroleh cpezpl (MpeaesbHas JomycThMas KoHIeHTparus BemiectB, ganee — I[1JIK). Pons xumum B
pEIIeHUH YKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:
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H3ydeHne 00pasIoB MaTepHaoB (CTEKIIO, CIUIABBI METAIIIOB, ITOJMMEPHbBIE MAaTEPUAIIBI).

Mescnpeomemnoie cesnszu

Peanusanus MEXIIPEIMETHBIX CBA3CH IIPU M3yYEHHH XUMHUH B 9 Ki1acce OCYIIECTBIIETCS YePE3 UCIIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHH, TaK ¥ MOHATHH, SIBISIOIIAXCSA CUCTEMHBIMHU ISl OTJCIBHBIX MPEIMETOB €CTECTBCHHO-HAYIHOTO ITUKIIA.

OOr1ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3, KIACCU(PHUKAIUS, TEPUOUIHOCTD,
HaOJr0IeHUE, YKCIIEPUMEHT, MOJIETTUPOBaHNE, H3MEpPEHHE, MOJIeTIb, ABJICHHE, TAPHUKOBBIN 3()(heKT, TEXHOIOTUsl, MaTepUAIIbI.

dusnka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIUA, U30TOIMbI, PAAHMOaKTUBHOCTh, MOJICKYJIa, SJCKTPUUCCKUN 3apsi],
MIPOBOIHUKH, IOJYIPOBOIHUKH, JUIICKTPUKH, (DOTOIIEMEHT, BEHIECTBO, TEIO0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, Ia3, PacTBOP,
PacTBOPUMOCTb, KPUCTAUTMYECKAs PEIIETKA, CIUIAaBbl, (PM3MUYCCKUE BEIUYUHBI, SAMHHUIBI H3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
383751, ConHiie.

buonorus: horocunTes, apixanue, onocdepa, sKocUcTEMa, MUHEPATIbHbBIE YI0OPEHHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbIC
BEIECTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEPAITbI, TOPHBIE MTOPOJIBI, MOIE3HbIE HCKOTAEMbIE, TOIUTHBO, BOIHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI INPOI'PAMMBLI IO XUMHWU HA YPOBHE OCHOBHOI'O OBHLIEIO
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHEBIC PE3YIbTAThl OCBOCHUA IPOrpaMMbl OCHOBHOI'O O6III€FO O6pa30BaHI/I$I JOOCTUTAKOTCA B XOA€ O6y‘IeHI/I$I XUMHUHU B €IUHCTBEC
y4eOHOH ¥ BOCHHMTATEIbHOW [ESATEILHOCTH B COOTBETCTBHHM C TPAAMIUOHHBIMA POCCUHCKHMHU COIHOKYJIbTYPHBIMH M JTyXOBHO-
HPaBCTBCHHBIMU HECHHOCTAMHU, NPUHATHIMA B 06HICCTBC nmpaBujiaMM WU HOPMaMH IOBCACHUSA U CHOCO6CTBYIOT nponeccaMm CaMOIlO3HAHUA,
CaMOpPa3BUTHUS M COILMATHM3AIIUH 00yJIarOIHXCS.

JINYHOCTHEIE PE3YIBTATHI OTPAXKarOT 'OTOBHOCTDH O6y‘—IaIOHII/IXC$[ PYKOBOACTBOBATHCA CHUCTEMOU IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ
Y paclIMpPEHUE OIbITA JAESITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTPHOTHYECKOT0 BOCTUTAHUSI:

HOECHHOCTHOI'O OTHOHICHUA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY W HAYYHOMY HACJIICAUIO, IMIOHHUMAHUA 3HAYCHHA
XMUMHUYECKONH HAayKW B JKU3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIIAJCTh JAOCTOBEPHON HMHGpOpMAIHEl O MEepeAOBBIX AOCTHIKEHHSIX H
OTKPBITUSIX MUPOBOM M OT€YECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpPa U OOIIECTBA;

2) rpaskKaaHCKOro BOCIIMTAHUS:

IpeACTaBJICHHA O COUMATIBHBIX HOPMAx U IMpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUN B KOJIJICKTUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
OOIIIECTBEHHO TOJIE3HOM, Y4eOHOMCCIIEI0BATEIbCKOM, TBOPUESCKON U APYTMX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM
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ACATCIIBHOCTU ITPH BBINIOJIHCHUN y‘Ie6HI)IX, IMO3HAaBATCIIbHBIX 3aa4, BRIIMOJIHCHUHY XUMHUUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘Ie6HI)IX ITPOCKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAaHHMIO M B3aMMOIOMOIIM B MpoOLEcce 3TOM y4eOHOW NesTeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEACHUE U
ITOCTYIIKH CBOUX TOBapHHIGﬁ C MO HPAaBCTBCHHBIX U ITPABOBBLIX HOPM C y‘IéTOM OCO3HaHUusA HOCJ'ICI[CTBI/Iﬁ IMOCTYIIKOB,

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33pEHYECKHUE MPECTABICHUS O BELIECTBE M XUMUYECKON PEAKIINH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJIAIIOIIMEC OCHOBY [JIS1 IMOHUMAHHA CYIIHOCTHU HaquOﬁ KapTHUHbI MHpaA, MPCACTABICHUA 06 OCHOBHBIX 3dKOHOMCPHOCTAX PA3BUTHUA
MIPUPO/IbI, B3aUMOCBSI3SX YEIOBEKa C IPUPOIHOM Cpeioi, O POIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEI;

IIO3HAaBATCJIbHBIC MOTHBBI, HAIIPABJICHHLIC Ha IMOJTYYCHHC HOBBIX 3HAHUU II0 XHUMHU, H€O6XOI[I/IMBIC JJISL O6’b$ICHeHI/ISI Ha6JIIOI[aCMBIX
MIPOIIECCOB U SIBJICHHM, MO3HABATEIbHON, HH(OPMAIIMOHHON U YUTATEIbCKOW KYJIbTYphl, B TOM YHCIIE€ HaBBIKOB CAMOCTOATEIbHOU paboThI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMH TEXHUYECKHUMHU CPEACTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTHH;

uHTepec K OOy4YeHMIO M TO3HAHHIO, JIF0OO3HATENIbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K €aMOOOpa3oBaHMIO, IPOEKTHOM U
HCCIIEI0BATEIbCKOM IeATENbHOCTH, K 0OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS 00y4Y€HUS B AaJbHEHIIEM;

4) popMupOBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KHU3HH, OTBETCTBEHHOI'0 OTHOIICHUSI K CBOEMY 3[0POBBIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 *U3HU, OCO3HAHUE
MOCJIEJICTBUIM M HENPHUSATHE BPEAHBIX MPUBBIYEK (YIOTPEOJIEHHs alKOroJis, HApKOTHKOB, KYpPEeHHs), HEOOXOIUMOCTH COOJIOJCHUS IMPaBHI
0e30macHOCTH MpU OOpaIIeHUH ¢ XUMHUYECKIMU BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) TpyoBOro BocnuTAHUS:

WHTEpEeC K MPAKTUYECKOMY H3y4YeHHIO Npodeccuil U TpyAa pa3lIuyHOro poja, YBaKEHHUE K TPYIAy U pe3ylbTaTaM TPYJIOBOM
ACATCIIBHOCTH, B TOM 4YHUCJIC HAa OCHOBC NPUMCHCHHA IPCAMCTHBIX 3HAaHUU 110 XHUMHU, OCO3HAHHBIN BI)I60p HHI[HBHI[yaJILHOﬁ TPACKTOPUU
MPOJOKEHUSI 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
ycIenrHon mpohecCuOHaAIBbHOM e TEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCS B MPOPECCHOHAIBHON Cpe/ie;

6) IKOJIOTrHYECKOT0 BOCTIMTAHHSA:

9KOJIOTMYECKHU 1IeJIeCO00pa3HOe OTHOUIEHHE K MPHUPOJEe KaK MCTOYHUKY KM3HHM Ha 3emile, OCHOBE €€ CYILeCTBOBAaHUS, MOHUMAaHHE
LEHHOCTH 370pPOBOro M 0e30MacHOoro oopasa *HU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 37I0POBBIO,
OCO3HAHUE IICHHOCTH COOIIOZCHUS MpaBUI OE30MACHOrO MOBENEHHUs MPH paboTe ¢ BEIIeCTBAMU, a TAKXKE B CUTYalMSIX, YIPOMKAIOMIMX
370POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJydyaeMble MPH U3YYEHUHM XUMHH, Ui PEUIeHHs 3aJay, CBS3aHHBIX C OKpYXarouled MpUpoaHOi
CpemoH, Jisi TIOBBIIMICHHUS YPOBHS SKOJOTUYECKOW KYJIbTYpPBI, OCO3HAHHS TJIOOATBHOTO XapakTepa JKOJIOTHYECKUX MpoOJIeM M MyTed HX
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peHICHI/ISI HOCpCI[CTBOM METOJ0B XUMHH, 3KOJIOINYECKOI'O MBIIIJIICHUA, YMGHI/IH pyKOBOI[CTBOBaTI)CH UM B H03HaBaT€J'II>HOI71, KOMMyHHKaTHBHOﬁ
U COLIMAJIbHOM MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATbBI

B cocraBe MerampenIMeTHBIX pe3yJlbTaTOB BBIICISIOT 3HAUMMBIEC A1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOIIEHAYYHBIE TOHATHS (3aKOH,
TEOpHs, MPUHIIMI, TUIIOTE3a, (aKT, CHCTEMa, MPOIEeCC, IKCIIEPUMEHT U JIPYTOE.), KOTOPBIC UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHMM M3 3TUX INpeaMeToB (OPMUPOBATH MPEACTaBICHUE O IEIOCTHOW HAaydyHOW KapTHHE MHpa, H
YHUBEpCAJIbHBIC Yy4YeOHBbIC JCHCTBUA (TO3HABATEIbHBIE, KOMMYHUKATHBHBIC, DPETYIATHBHBIC), KOTOpbIE 00€CIeunBarOT (GopMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU JESITeTbHOCTH.

Ilo3naBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBHS

ba3oBble Jornveckue a1eHcCTBUS:

YMEHHUsI UCTIONb30BaTh MPUEMBI TOTUYECKOT0 MBIIIUICHHS IPU OCBOCHUU 3HAHUMN: PACKPBIBATh CMBICII XMMHUECKUX MOHSATHH (BBIACTSATH
nux XapaKTeprle HpI/I3HaKI/I, yCTaHaBJ'II/IBaTI) B3aNMOCBS3b C I[pyTI/IMI/I HOH?[TI/IS[MI/I), HCIIOJIB30BATh IMOHATUS OJISA O6’I>${CHCHI/I$I OTOCIIBHBIX q)aKTOB
U sSIBIICHUH, BRIOUPATh OCHOBAHUS U KPUTEPUH JUTSI KITaCCU(DUKAIIMA XUMUYECKHX BEIIECTB M XUMUYECKUX PEaKIUi, YCTaHABINBATh IPUUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXJy OObEKTaMHU MU3Y4YEHUS, CTPOUTH JOTUUECKUE PACCYKIEHUS (MHAYKTHUBHBIC, IEyKTUBHBIE, 10 aHAJIOTHH), JeTaTh
BBIBOAbI U 3aKJIIOUYCHU A,

yMEHHE TPUMEHSATh B TIPOIECCE IMO3HAHHUS TOHATHS (TPEIMETHBIE M METalpeIMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
I/ICHOJH)?;yeMBIC B XHWMMHHU, HpCO6p3,30BI)IBaTI) HII/IpOKO HpI/IMeHSIGMI)IG B XUMHUHU MOJICIIBHBIC HpC,Z[CTaBHGHI/ISI — XI/IMI/I‘ICCKI/If/i 3HAK (CI/IMBOJI
9JIeMEHTa), XUMHUYecKas ¢opMylia M ypaBHEHHE XMMHUYECKOM pEaKIHH — MpU PEUICHUH YyueOHO-TIO3HABATENbHBIX 3a1ad, C Y4ETOM AITHX
MOJICIIBHBIX HpCI{CTaBHeHI/Iﬁ BBIABJIATH U xapaKTepmoBaTb CyHICCTBeHHI)Ie HpI/IBHaKI/I Hsyqaeme O6”I>CKTOB — XUMHYCCKUX BCIICCTB H
XUMHUYECKUX PEaKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBSI3U M MPOTUBOPEUMs] B M3YyYaeMBIX Mpoleccax U
SABJICHUAX.

ba3oBble ucciaenoBaTebCKHE JeiiCTBUS.

YMEHHUE HCITOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS, @ TAKXKE B KAUeCTBE OCHOBBI IS (hOpMUPOBAHUS
TUIIOTE3HbI 110 npOBepKe HpaBI/IJIBHOCTI/I BBICKA3bIBACMBIX Cy)KI[GHPIfI;

NpUOOpETEHUE OMBITAa 1O IUIAHWUPOBAHUIO, OPTAHU3ALMKM W MPOBEACHUIO YYEHWYECKUX SKCIEPUMEHTOB, YMEHHE HAOIIOMATh 32 XOJ0M
MpoIecca, CaMOCTOSTEIPHO MTPOrHO3UPOBATh €0 Pe3yibTar, (HOPMYIUPOBATh OOOOIICHUS U BBIBOJBI 1O PE3yIbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHMS, COCTABIIATh OTYET O MPOJICITaHHON padoTe.

Padora ¢ nundopmanmeii:
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yMEHUE BBIOMPATh, aHATM3UPOBATH M WHTEPIPETHPOBATH MH(DOPMAIMIO PA3IUYHBIX BUAOB M (HOPM TPEACTABICHUS, MOITYIaeMyI0 U3
pa3HBIX UCTOUYHUKOB (Hay4HO-TIOMYJISIpHAS JIUTEpaTypa XMMUYECKOTO COJIepKaHMsl, CipaBOYHbIE TocoOus, pecypchl IHTepHETa), KpUTHYECKH
OLIEHUBATh IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

yYMEHUE NMPUMEHATh PA3IUYHbIE METOABI M 3alpOoChl MPH MOKCKE U 0TOOpEe MH(OPMAIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJJUMbIX
JUI  BBINOJHEHUs Y4eOHBIX U II03HABATENbHBIX 3a/ad ONpPENCIEHHOrO TUIA, HPUOOpPETEeHHE OmblTa B O00JACTH HCHOIb30BAHUS
MH(POPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOTHH, OBJIAJCHHE KYyJIbTYPOH aKTUBHOI'O HCIIONB30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BbIOMpPATh ONTUMAIbHYIO (opMy mpeicTaBieHUs HHGOPMALUU U WIIOCTPUPOBATH pELIaeMble 3a/aud HEeCJIOKHBIMU
CXeMaMH, AuarpaMMamMu, IpyruMu ¢popMaMu rpaduKi U UX KOMOWHAIMSIMU;

yYMEHHUE HCIONb30BaTh M AaHAIM3MPOBATh B IIpolecce Y4eOHOM M MCCIEeN0BaTENIbCKOM JeATeNbHOCTH HHGOPMALUMI0 O BIUSHUU
IIPOMBIIIIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOIIEH MPUPOAHON CPEIbl.

KomMyHHKaTHBHBIE YHUBePcaJbHbIe Y4eOHbIe JeliCTBUSA:

YMEHHMSI 3a/1aBaTh BOIPOCH! (B XO/€ AUAJIOra U (MJIM) TUCKYCCHM) MO CYIIECTBY 00CY»K1aeMOi TeMBbI, (HOpMYJIUPOBATh CBOU IPEIOKEHUS
OTHOCHUTENFHO BBIITOIHEHUS MTPEIOKEHHON 3a1au;

YMEHUS IPEJCTABIATh IOJIYYEHHBIE pe3yJabTaTbl ITO3HABATEIBHOW JEATENBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeNaTh
MPE3CHTAIMIO PE3YJIbTATOB BBIOJHEHUS XMMHUYECKOr0 JKCIEpHUMEHTa (J1a00opaTOpHOro OIbITa, Ja00paTOpPHOM pabOThl MO HCCIEIOBAHUIO
CBOICTB BEIIECTB, YI€OHOTO ITPOCKTA);

YMEHHSI y4e€OHOr'0 COTPYJHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM I103HABaTEIbHOM M HCCIIEOBATENbCKON JIE€ATEIBHOCTH IPHU
pelLIeHUH BO3HUKAIOIIKX MPO0JieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIaCOBAaHUS MO3ULUH (00CyKeHNsl, 0OOMEH MHEHHUSIMU, «MO3TOBbIE
LITYPMbI», KOOPJMHALIMSI COBMECTHBIX JIEHCTBUH, OIIPE/IETICHUE KPUTEPUEB 10 OLIEHKE KayecTBa BBIIIOJIHEHHOM paboThI U IpyTHUE).

PeryisiTuBHbIE YHHBepcalbHble yueOHbIe 1eiicTBUS:

YMEHHE CAMOCTOSATEIbHO OMNPENENTh LETU ACATEIbHOCTH, IUIAHWPOBATH, OCYIIECTBISATh, KOHTPOJIUPOBATH U IMPU HEOOXOAWMOCTH
KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BbIOMpaTh Hambonee H(PQEKTUBHBIE CHOCOOBI pelIeHHs y4yeOHBIX M IO3HaBaTENbHBIX 3ajad,
CaMOCTOSITENIHO COCTaBJIATh WM KOPPEKTUPOBATh MPEITIOKEHHBIN alrOpUTM AEHCTBUI MU BBHINOJHEHUM 3aJaHUM ¢ yd4€TOM IOIydEeHUs
HOBBIX 3HaHHMH 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX, OLEHUBATh COOTBETCTBUE IMOJYYECHHOI'O pe3ysbTara 3asBICHHOW 1INy,
YMEHHUE UCIOIb30BaTh U AaHATU3UPOBATH KOHTEKCTHI, IIPeJIaraéMble B YCIIOBUH 3aaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocTtaBe mpeaMeTHBIX pe3yJabTaToOB IO OCBOSHHIO 00S3aTENbHOIO COJEpKaHMs, YCTAaHOBJIEHHOIO IAaHHOW (enepaabHON paboueit
MPOrpaMMOM, BBIJIEIISAIOT: OCBOCHHbIE OOYYAONIMMUCS HAay4HbIE€ 3HAHUS, YMEHHUS U CHOCOObI JEHCTBUM, cnenuduyeckue Juis MpeaMeTHOM
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obnactu «XuMUs», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETALINU, PE0OPA30BAHHUIO U IPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX M HOBBIX CUTYalHsIX.
K xoniy oOyuenus B 8 kjacce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JOKHBI OTpa)kaTb C(HOPMUPOBAHHOCTh Y 00YUAIOIIUXCS

YMEHHMN:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: aTOM, MOJIEKYyJla, XMMHYECKUU 3JEMEHT, MPOCTOE BEILIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPO/IHAs M HEOAHOPOJHAas), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIpHAsl Macca, MaccoBas JIOJi1 XMMHUYECKOro 3JIEMEHTa B COCJAMHEHUHU, MOJSPHBIA OOBEM, OKCHI, KUCIOTa,
OCHOBAHHUE, COJb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCJIEHHS, XUMHUYECKas pEakuus, KilacCU(PHUKAIUs peakuui: peaxkiuu
COCIIMHEHMSI, PEaKIINH Pa3I0KEeHH, PEaKIIUU 3aMEIICHUS, peakluu 00MeHa, YK30- M YHAOTEPMUUYECKUE PEAKIINH, TeTIOBON P PeKT
peaxiuu, siApo aroma, JIEKTPOHHBIM CclIoi aroma, aToMHasi opOUTaib, paguyc aToMa, XMMHYECKas CBsI3b, MOJSPHAsl U HEMOJSpHas
KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHHMOH, PAacTBOp, MaccoBasl JOJs BemiecTBa (NMPOIEHTHAs KOHIIEHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATUA M TPUMEHSTh OTH TOHSATUS TPU OMHCAHWUU BEIIECTB M HX
IIPEBPALLECHUM;

HCIIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY IS COCTaBIICHUs (JOPMYJII BEIIECTB M YPABHEHUN XUMUYECKUX PEaAKIIHi;

OIPENIETATh BAJICHTHOCTh ATOMOB JIEMCHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIEHb OKUCIICHHSI JIEMEHTOB B OMHAPHBIX COCJIMHCHUSX,
MIPUHA/IIKHOCTD BEIIECTB K OMpPENeIEHHOMY KJIacCy COeIUHEHHH 1o (hopMynaM, BUJI XUMHUECKOH CBs3H (KOBaJCHTHAs U UOHHAs) B
HEOPTraHWYECKUX COCTUHCHUSX;

packpeiBaTh cMbici [lepuoanueckoro 3akona [[. WM. MenneneeBa: neMOHCTpUPOBaTh MOHMMAHHE MEPUOAMYECKOM 3aBUCHUMOCTHU
CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB OT UX MOJOkeHUs B [lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHUs MAcChl BEIECTB, MOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTI'O yU€HUs, 3aKOHa ABOraipo;

OIKCHIBATh U XapaKTepU30BaTh TaOMMUHYIO hopmy [lepuomudeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3iNyaTh MOHATHUS «TJIaBHAs
noarpymnma (A-rpynma)» u «mobounas noarpymnmna (b-rpymnmna)», Manbie U OOJbIINE MEPUOIbI, COOTHOCUTH 0003HAUEHUSI, KOTOPhIE
umerorcss B Tabmune «llepuomuueckas cuctema xumuueckux anemeHToB JI. M. MenpaeneeBay ¢ YUCIOBBIMH XapaKTEPHUCTUKAMHU
CTPOEHHMSI aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB U 3apsij sA/pa, 00Illee YUCIO0 IJIEKTPOHOB M paclpeesieHue UX 0 3JIEKTPOHHBIM
CIIOSIM);

KIIaCCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE PeaKIny (10 YUCIY U COCTaBYy YUaCTBYIOIIUX B
peaKkIny BEIIECTB, MO TEII0BOMY Y PexTy);
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XapakTepu30BaTh (OMHUCHIBATh) OOILIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAs OMHCAHHUE MPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOIO COCTaBa, BO3MOXKHOCTHU IPOTEKAHUS XUMHYECKHUX
[IPEBPAIICHUH B Pa3JIM4HBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJI0 XMUMHUYECKOro 3JIeMeHTa 1o (Gopmyie
COEMHEHMSI, MACCOBYIO JIOJIIO BEHIECTBA B PACTBOPE, IIPOBOJUTD PACYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

MPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JESATEIbHOCTH — aHaJU3 M CHHTE3, CPaBHEHHE, 000OIIEHHE, CHCTEMAaTHU3aIHIO,
KJIacCU(UKAINIO, BBISIBICHWE NPUYMHHO-CIEJCTBEHHBIX CBSI3eH — JUI1 W3Y4EHHUS CBOMCTB BELIECTB M XMMHUYECKUX peakuil,
€CTECTBEHHO-HAYYHbIE METObI ITO3HAHUSI — HAOJI0/JEeHUE, U3MEPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICICHHBIN);
ClIeZIOBaTh MPABUJIaM II0JIb30BAaHUS XMMUYECKOH MOCYI0W M JIaOOpaTOpHBIM O0OOpYIOBaHMEM, a TaKXKe MpaBUiIaM OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMH IO BBIITOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 MOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPONA M KUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPEAEIEHHOM MaccOBOW J0JIel pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJUTh XUMHUYECKUE DKCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KHUCIOT ¢ IOMOIIBIO
WHAUKATOPOB (JIaKMYC, (heHON(PTaTeHH, METUIIOPAHXK U APYTHE).

K KOHIY 06y‘IeHI/I${ B 9 Kiaacce MNPEAMCETHBIC PC3YJIbTAThI HA 0a30BOM YPOBHEC OOJIZKHBI OTpaXaTb C(I)OpMPIpOBaHHOCTL y O6y‘IaIOH_II/IXC5I

YMEHHMN:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX NOHSATHU: XMMHYECKUU AJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTUOH, aHHOH, IPOCTOE
BEIIECTBO, CJIOKHOE BEHIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEIBHOCTh, CTEIEHb OKHMCIICHUS, XMMHYECKas peaklus, XuMU4decKas
CBsI3b, TEIUIOBOW OS(PQEeKT peakuuu, MOJb, MOJSIPHBIH OO0BEM, pPacTBOp, JJICKTPOIUTHI, HEIIEKTPOIUTHI, JIJIEKTPOIUTHYCCKAS
JMCCOIMAIINS, PEaKIMd MOHHOrO0 OOMEHa, KaTalu3aTrop, XUMHUYECKOe paBHOBECHE, OOpaTHUMble M HEOOpaTUMBIE pPEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIHUH, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCIECHHE M BOCCTAaHOBJICHUE, aJJIOTPOIIHS,
aMm(pOTepHOCTh, XMMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs, MeTa/NIn4yecKas), KpUCTAJUIMUecKas peméTka, KOppO3Hs METalIoB,
CILJIaBbl, CKOPOCTh XUMHYECKON PEAKIUU, NpeaenbHo gonyctumas konuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX MOHSATUA M MPUMEHATH 3TH MOHATHS IPU OINHUCAHUM BEUIECTB M HX
MPEBPAILICHUI;

MCIIOJTb30BaTh XUMHUYIECKYIO CHMBOJIUKY TSI COCTABJICHHS (JOPMYIT BEIIECTB U YPABHEHUH XUMHUYECKUX PEAKITU;

ONPENEIIATh BAJICHTHOCTh M CTEIEHb OKHUCIICHUS XMMHYECKHUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, IMPUHAIECKHOCTD
BEILIECTB K OMPEIEIEHHOMY KJIacCy COeAMHEHUH 1Mo (opmysaM, BUJI XMMUYECKON CBS3W (KOBaJIeHTHAs, MOHHAs, METaJUTMYeCcKas) B



17

HEOPTraHWYECKNX COCIUHEHMSAX, 3apsA] MOHA MO XMMHYECKOH (GopMmyre, XapakTep Cpenbl B BOAHBIX PAcTBOPaX HEOPTaHUYECKUX
COEMHEHMM, TUIl KPUCTAJUINYECKON PEIIETKA KOHKPETHOI'O BELIECTBA,

packpbiBaTh cMbichn I[lepuoanueckoro 3akona J[. WM. MeHneneeBa W JIEMOHCTPUpPOBATh €ro IOHUMAHHWE: OMNUCHIBATH H
XapakTepu30BaTh TaOIu4YHyI0 Gopmy Ileproauueckoil cHCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAs MOATrPYIa
(A-rpynna)» u «nobouynas noxarpynna (b-rpymnma)», mansie u G6ombllve MEepHObl, COOTHOCUTh 00O3HAUEHUs, KOTOPhIe UMEIOTCS B
MEPUOTMYECKON TabIHIle, C YUCIOBBIMU XapaKTEePUCTHKAMU CTPOCHHUSI aTOMOB XMMHUYECKHIX AJIEMEHTOB (COCTaB M 3apsij spa, od1ee
YHCIIO DJIGKTPOHOB M pacHpe/ielieHne MX MO 3JIEKTPOHHBIM CIIO0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
3JIEMEHTOB U WX COEAMHEHUH B Mpe/ieax MaJIbIX IEPUOJOB U IVIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX ATOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHE 3JIEMEHTHI, HEOPraHUUECKUE BEIECTBA, XUMHUECKUE PEAKIMH (110 YHUCITY M COCTABY YYaCTBYIOLIHX B
peaKIuu BEIIeCTB, M0 TEMIOBOMY 3G (HEKTy, M0 U3MEHEHUIO CTETNIeHEeW OKMCIIEHUSI XMMUYECKHUX 3JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHENH(PHUECKHEe XMMHUYECKHE CBOWCTBA INPOCTHIX U CIIOKHBIX BEMIECTB, MOITBEPKIast
OIKCaHUe MPUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKHUX PEAKIIHIA;

COCTaBJISITh YPAaBHEHUS JIEKTPOIUTUYECKOM AUCCOLUALMN KUCIIOT, IIEI04Yel U Cojiel, OJIHbIE U COKpAlIEHHbIE YPAaBHEHHUS peakiuit
MOHHOr0 OOMEHa, YpaBHEHHUS PEaKIuil, MOATBEPKIAIOIINX CYIIECTBOBAHUE ICHETUYECKOM CBA3M MEXIy BEIIECTBAMH Pa3IMYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUNA IMOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOro OajaHca 3TUX
peakuuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTH TMPOTEKAHUS XMMHYECKHUX IpEeBpallleHui B
Pa3IMYHBIX YCIOBMSIX;

BBIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MaccChl BELIECTB, MAaCCOBYIO JOJK0 XMMUYECKOIO 3JIeMEHTa 1o GopmyIe
COEJIMHEHM I, MACCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJIUThH PACUETHI IO YPABHEHUIO XUMHUYECKOI peaklny;

coOMI0aTh TMpaBUja MOJH30BAHUS XMMHUYECKOW MOCYIOW M JIabOpaTOpHBIM 00OpYyJOBaHMEM, a TaK)Ke IpaBHia OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU MO BBHIIOJHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKUCIIOro ra3a);

NPOBOJUTh PEAKIMH, TMOATBEPKAAIOIINE KAUYECTBEHHBIM COCTaB Pa3jIMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPH-,
Opomu-, HoauAa-, KapOoHaT-, pocdar-, cuiauKaT-, cynbdar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHS U HOHBI M3yYEHHBIX METAJLIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILLECTB;
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® TPUMEHSTH OCHOBHBIC OINEpAIlUU MBICTUTEIHHOW NEATEIPHOCTH — aHAJIN3 W CHUHTE3, CpaBHEHHUE, 00O0OIIEHUE, CHCTEeMAaTHU3aIuIo,
BBISIBIICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJi1 U3Yy4EHUs] CBOWCTB BEUIECTB U XMMHUYECKHX PEAKIIHMil, €CTECTBEHHO-HAyYHbIE
METO/Ibl TO3HAHUS — HAOJI0IEHUE, U3MEpPEHUE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (peasibHbII U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HanMeHOBaAHHUE KoandecTBO Yacos

Ne DJIeKTpOoHHbIE (LM (pPOBbBIE)
pa3ejioB U TeEM KonTtpoubsn IIpakTHyeck

n/n Bcero o0pa3oBaTeJIbHbIE pecypchl
NMporpamMmMsbl ble padoThbI ue padoThbI

Paszpnea 1. IlepBoHayaiibHble XMMUYECKHE MTOHATHS

XUMHS — BayKHas

11 SSH:CCTBO:; . 5 5 bubmuoreka [JOK
. TCCTBO3HAHUA U
N https://m.edsoo.ru/7f41837c¢
IMMPAKTHUYCCKOU

JACATCIBbHOCTHU YCJIOBEKaA

12 BeiectBa u 15 1 bubnuoreka [JOK
' XMUMHUYECKHE PEeaKIInu https://m.edsoo.ru/7f41837c
Hroro mo pa3neny 20

Pasznen 2. Baxuneiiniue npeacraBuTe M HEOPraHMYeCKNX BelleCTB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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21 Bosnyx. Kucnopoa. 6 bu6nuoreka [JOK
' ITonsTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
99 Bonopon. ITonsitue o 8 1 bu6numoreka [JOK
' KHCJIOTaX U COJSX https://m.edsoo.ru/7f41837c
93 Eoz[a. PaCT]gOpH' 5 1 1 bubnuoreka ITOK
' OIUITHE O https://m.edsoo.ru/7f41837c
OCHOBAHHUAX
2.4 gec: iiiiffpfﬁm 11 1 1 Bubnuorexa [IOK
' p B https://m.edsoo.ru/7f41837c
COEIUHEHUN
Hroro mo pazneny 30

Paznen 3. [lepunoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux iemeHToB /. U. MenaeneeBa. Ctpoenue
aToMo0B. XUMHYeCKas CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINHU

[Teprognueckuii 3aK0H
u Ilepunonnueckas

31 CHCTEMa XMMHUYECKHX 7 bub6nuoreka [JOK
snementos J]. U. https://m.edsoo.ru/7f41837¢

MenneneeBa. CTpoeHue

aToMa

XuMHuyecKas CBS3b.
3.9 OKuCIUTEIbHO- 8 5 bubnuoreka [JOK
' BOCCTAHOBHUTEJIHBIC https://m.edsoo.ru/7f41837¢c

peakuuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pazneny 15 Bubnrorexa [IOK
https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 5 5
YACOB I10 [TPOTPAMME
9 KUIACC
HaumeHoBaHue KoauuyecTBo yacos
Ne JekTpoHHbIe (HU(POBHIE)
pa3iesioB u TeM KoHTpoJibH IpakTuyeck
n/n Bcero o0pa3oBaTesibHbIE PeCYPChI
MPOrpamMmbl ble padoThl ue padoTbl
Pa3nen 1. BemecTtBo m XuMu4eckne peakun
IToBTOpEHuE U
11 yrayoaeHne 3HaHU I 5 1 bubmuorexa [JOK
OCHOBHBIX Pa3/Ie/iOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexka LIOK
. https://m.edsoo.ru/7f41a636
XUMHYECKUX peaklui
DNEeKTpOIUTHYECKAS
13 UCCOLIMALIHS. 8 1 1 bub6nuoreka [JOK
XUMHYECKHE PEAKIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17

Pa3nen 2. HeMeTa/llIbl M X cOeANHEHHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO0mas xapakTepucTUKa

21 XUMHUYECKHUX 3JICMEHTOB 4 bubmmoreka [JOK
' VIIA-rpymnmsl. https://m.edsoo.ru/7f41a636
T"aymorensl
OO6mas xapakTepucTuKa
29 XUMHUYECKHUX 3JICMEHTOB 6 bubmuoreka [JOK
' VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCANHCHUA
OO11ast xapaKTepUCTHKA
- zpfnqecmx jiIeMeHTOB , BuGmiorexa LIOK
' TPYHIBL A30T, https://m.edsoo.ru/7f41a636
bochop u ux
COCTUHCHUS
OO11ast XxapaKTepUCTHKA
04 )I(gxI/IIICCKI/IX 3€,CMZH”(F)OB 8 Bu 6_]'II/IOTeKa LI OK
. - IIbI. YTJI
p va o https://m.edsoo.ru/7f41a636
U KPEMHHI U UX
COCTMHCHUS
Hroro no pazneny 25
Pasnen 3. MeTa/uibl M HX COeIMHEHUSA
31 OO0mue cBolicTBa 4 bubmuoreka [JOK

MCTaJ1JIOB

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



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

3.9 Baxneiimme MeTaisl 1 16 1 5 bubmuoreka [JOK
' HX COEIUHEHHUS https://m.edso00.ru/7f41a636
Hroro mo paznery 20
Pa3znen 4. Xumus 4 OKpy:KaOLIas cpeaa
41 BemectBa u marepuranbl 3 bubnuoreka LIOK
' B JKM3HH Y€JI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOTPAMME
INOYPOYHOE IINIAHUPOBAHUE
8 KIIACC
KoaundyecTBO 4acoB
Ne Tema ypoka Kontpoas | IIpakTnue DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bceero HBIC CKHe o0pa3oBaTesibHbIE PeCypcChl
padoThbI padoThbI
[Ipenmer xumuu. Ponbs xumun
1 B )KM3HHU 4elioBeKa. Tena u 1 bubmoreia HOK
' https://m.edsoo.ru/ff0d210c
BelllecTBa
5 IlonsaTHE 0 MeTOaX ITO3HAHUSI 1 bu6muoreka [JOK
B XUMHUH https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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[Ipaxtuyeckas padora Ne 1
«[TpaBuna paboTel B
nabopaTopuu U IPUEMBI
oOparieHus ¢ 1a00paTOpPHBIM
000pyIOBaHUEM»

bubmmoreka [JOK
https://m.edsoo.ru/ff0d23dc

UucThle BElecTBa U CMECH.
Crioco0bl pa3aeneHus: cmecei

but6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

[IpakTtuueckas pabora Ne 2
«Paznenenue cmeceit (Ha
pUMepe OYMCTKU TTOBAPEHH O
COJIN )

bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c8

ATOMEBI U MOJICKYJIbI

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢

XUMUYECKUE STIEMECHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
9JIEMEHTOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

HpOCTHe M CJI0XKHBIC BEIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

ATOMHO-MOJIEKYISIPHOE
yueHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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3aKO0H IMOCTOSHCTBA COCTaBa
BellecTB. XUMHUUYeCcKast

bubmuoreka [JOK

10 .B
(opayxa. Bazewrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX
3JIEMEHTOB
11 O;:::H(;enzliaﬂ :T()N;Haﬂ bub6munoreka [JOK
M . OTHOCHTCILHAS
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHasi Macca
12 MaccoBas 10J1s1 XUMHUYECKOT'0 bub6mmoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Moib. bu6mmoreka [JOK
Mornsipaas macca https://m.edsoo.ru/ff0d5230
14 Ddu3nuecKre U XUMHYECKHUE bubmuoreka [JOK
SBJICHHS. XUMHUYECKast PeaKiius https://m.edsoo.ru/ff0d37fa
15 Hp:s;e:(n " yCHOBIZK bubnuoreka [IOK
MIPOTEKAHUS XUMHUECKUX
p N https://m.edsoo.ru/ff0d3al6
peakuuit
. 3akoH cox)lzaHeHm MAacChl BuGmorexa LIOK
BEIIIECTB. X UMHUUYCCKHE
m https:/m.eds00.ru/ff0d3b88
ypaBHEHUS
Brrunciierus KoaudyecTsa,
17 MaccChl BEIIECTBA IO bu6mmoreka [JOK

YPaBHEHUSIM XUMUYECKUX
peakuui

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

25

Knaccudukanus XuMHIecKux
peakiuii (coenuHeHus,

but6mmorexa [JOK

18
pasIoKEHus, 3aMEIIeHuS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. — Y4EHBIH-
19| swumoremen Osodueone buomorera LIOK
HITUKJIOTCTUCT. HUC U
H A Hf https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allvsl 3HAHUH
2 IiOHeTli(];J'IeLH:: pz:l60Ta Nel mo Butmorexa [[OK
TEeM TBA U
B https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKIIAN)
Bo3nyx — cMech ra3os.
21 Cocras Bo3nyxa. Kucinopon — bubnuoreka [JOK
AJIEMEHT U TPOCTOE BEIIECTRO. https://m.edsoo.ru/ff0d448e
O30H
duznuecKue U XUMUYECKUE
29 CBOICTBA KHUCIIOpO/Ia (peakiuu bubnuorexa [{OK
oKuclieHus, ropenue). [lonsrue https://m.edsoo.ru/ff0d4614
00 okcumax
Crnioco0bI nonyyeHus
23 KHCJIOpO/a B J1abOpaToOpuu U bubmuorexa [IOK

IIPOMBILUIEHHOCTH.
[Ipumenenue kucnopoa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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TemnoBoii 3¢ ekt XuMIUIecKoi
pEaKIH, TIOHATHUE O

bu6mmorexa [JOK

24
TEPMOXHMIIECKOM ypapteru, https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUECKUX
peaKIusIxX
T
)5 | mommo (redm, yrore Busmiorera LIOK
MIPTAE), SATPISHOHHE BOS/y*d, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 MPEOTBPAICHUS
[Ipaxtuyeckas padora Ne 3 o
26 teMe «llomyuenue u bubnuoreka [TOK
coOupaHue KHCIOpOo/a, https://m.edsoo.ru/ff0d4ae2
WU3yUYEHHE €TO CBOWCTBY»
B -
97 HOIIOTp OHB BﬂireHT " bu6mmoreka [JOK
POCTOE BEMILECTEO. https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpupoje
| Drmeae nximccic usmiorexa LIOK
BOUCTBA B .
Aopox https://m.edsoo.ru/ff0d4dd0
[IpumeHnenue Bogopona
29 o c 0 KHCTOTAX H €O bubnuoreka [JOK
HATHU KHUCJIOTax u JIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0blI TONTydeHHsT BOIOPOIa bu6mmoreka [JOK

B JabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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[Ipaxtuyeckas padora Ne 4 o
teMe «llomydenne n

bu6moreka [JOK

31
coOupaHue BOIOpOa, https://m.edsoo.ru/ff0d4f42
U3Y4EHHUE ero CBOMCTBY»
39 Monsipablit 00BEM ra3oB. bubnuoreka [TOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEMa,
KOJINYECTBA BEIIECTBA r'a3za 10 bu6mmoreka [JOK
33
€ro U3BECTHOMY KOJIMUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UIH 00BEMY
Berancienus 006EMOB Ta30B
34 10 YPaBHEHHUIO PEaKIUU Ha bubnamnorexa [IOK
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUH Ta30B
35 DOu3nvecKue 1 XUMUYECKHE bu6mmoreka [JOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue bubmmoreka [JOK
00 MHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb.
H
ACHITICHHRIC 1 bu6mmoreka [JOK
37 HEHACBIILIEHHbIE PACTBOPHI.

MaccoBasi 1oJ1sl BEIIECTBA B
pactBope

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o

TEMC ((HpI/IrOTOBJIeHI/Ie

38 ACTBOPOB C OMPEICIIEHHOM bubmmorexa LIOK
TBOPOB C OIT IEHHOM
p P N Iv) A https://m.edsoo.ru/ff0d5eba
MacCcoBOM Jojei
PacTBOPEHHOTO BEIIECTBAY
K O6ora Ne2
39 Te(;f[{eT i;)g;;aoﬁ I())a (I)BT:)1 0 oHO bubamoreia LIOK
PO BOAOPOL https://m.edso0.ru/ff0d6342
Bona»
0] :
HIL https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue u xummu4eckue
a1 CBOMCTBA KHCJIOTHEIX, bubmuoreka [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCH/JIOB
o OCHOBE:II){I/IHI COCTaB, BuGmorexa [[OK
KJ1accu(UKaIus
cc 1, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [TonydeHune u XMMUYECKUE bubmuorexa [JOK
CBOIMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras,
44 KIaccuuranms Bubnuorexa [IOK
A, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [TonyueHne u XUMUYECKUE bubnuorexa [JOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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Conu (cpennue):
HOMEHKJIaTypa, CIToCOObI

bu6moreka [JOK

46
HOJIYYCHHUSI, XAMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuyeckas padora Ne 6.
P
47| s o reve cOctone bitGmnorera LIOK
A https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUUECKUX
COEIMHEHUIN»
r
o | e ey
| MU HEOPTraHUYECKUX
. p https://m.edsoo.ru/00ad9a50
COCTMHECHHI
49 O06o01IeHre U CUCTEMATU3AIIHS bubmoreka [JOK
3HAHHI https://m.edsoo.ru/00ad9ch2
K 6ota Ne3
50 Te?\f[{eT Egji;zlﬁHil I(()J::CCH v bubmmorexa LIOK
o https://m.edso0.ru/00ad9ela
HEOPTaHWYECKUX COCTUHECHHI
IlepBbi€ MOMBITKH
51 KJIacCU(UKAIINA XUMAYECKUX bubnuoreka [IOK

3y1eMeHTOoB. IloHsaTHE O
Trpymnmnax CXOAHBIX 5JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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[Ieproauueckuii 3aK0H U
[Iepnonnueckas cucrema

bu6moreka [JOK

52
XUMHAYECKHX 3eMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 Hentto o bub6moteka [JOK
HOJIBI, TPYIIIIBL, HOATPVIIIIEI
PHOIBL, TPYITHIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB bubnuoreka [JOK
aTOMHBIX sifiep. M30Tomsl https://m.edsoo.ru/00ada342
CtpoeHnue 371eKTPOHHBIX
55 000J104€K aTOMOB AJIEMEHTOB bubnuoreka [JOK
[Tepuoauueckoii cucremsr /1. https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTeprucTUKa XUMUIECKOT O
56 3JIEMEHTA 110 €0 MOJIOKEHUIO B bu6moreka [JOK
[Tepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro
57 3aKOHA JUISl Pa3BUTHUSI HAYKU U bubnuoreka [JOK

npaktuku. /. 1. MenaeneeB —
YU€HBIH, TIEIaror U TPakKIaHuH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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PesepBHsIil ypok. O600IIIeHNE
U CHCTeMaTHU3aIs 3HaHUuH /

but6mmorexa [JOK

58
Bcepoccuiickast mpoBepouHast https://m.edsoo.ru/00adb33c
pabora
Konrtponsnas padora Ne4 o
59 ;;Me «(;Zizelznegatn/wa. Bbubauorexa IIOK
UMUY S CBA3b
. https://m.edsoo0.ru/00adb486
Bcepoccuiickast mpoBepouHas
pabora
o DIIEKTPOOTPUIIATEIHHOCTD BuGmorexa [JOK
ATOMOB XHMHHCCKHX https://m.edsoo.ru/00adaab8
3JIEMEHTOB
61 Moma ccKas CBA3 bubmuoreka [JOK
HHAs XUMUYECKASA CBS3b
https://m.edsoo.ru/00adac34
62 KoBastenTHas nonspHas bubnuoreka LIOK
XUMHYECKAs CBS3h https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenonsipHast but6mmoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
bu6 OK
64 CTeneHb OKUCIICHUS nomuotrexa [

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



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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65 OxucIuTeIbHO- 1 bu6mmoreka [JOK
BOCCTaHOBHUTEJIbHBIC PEAKIHH https://m.edsoo.ru/00adb076
66 Oxkucnurenu u 1 bubnuoreka [JOK
BOCCTaHOBUTEIU https://m.edso0.ru/00adb076
67 | e ming | 1 bGorexa LIOK
i https://m.edsoo.ru/00ad9ch2
Kypcy
. bubmmorexa LIOK
68 Peseporiit ypox. BIIP L https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
N KosmuecTBo yacoB JJIeKTPOHHBIE
0
KonTpoJan nudpoBLIe
n/ Tema ypoka P IIpakTn4yec p
Bcero HbIE o0pa3oBaTe/IbH
n KHe padoThl
padoThI ble pecypchl
[Teproanueckuii 3aK0H. bubmnoreka
1 [Iepuoauueckas cucrema 1 HOK
XUMHYECKHX 3J1eMeHTOB [1. https://m.edsoo.
. Menneneesa ru/00adb59e
3aKOHOMEpPHOCTH B bubnuoreka
5 N3MEHEHHUU CBOMCTB 1 HOK
XAMUYECKNX DIIEMEHTOB https://m.edsoo.
MEPBBIX TPEX MEPUOJIOB ru/00adb6b6
bubnuoreka
Knaccudukanus u 110K
3 HOMEHKJIATypa 1
HEO FaHI/I‘Iz]CpKI/IX BEIIECTB https://m.edsoo.
P - ru/00adb7e2
. bubnuoreka
Buasl XUMHUECKOH CBSA3U U
4 TUIBI KPUCTAJUITNYECKUX 1 TOK
eméml; https://m.edsoo.
p ru/00adbac6
Kontponbnas padora Nel
o teMe «IloBTopenue n
5 yriayOJieHne 3HaHu’ 1 1
OCHOBHBIX pa3JieJIOB Kypca
8 kmaccay
Bubnuoreka
Knaccudukanus 1IOK
6 XUMHUYECKUX PEAKIUI 1O 1
A3TUYHBIM np HSHL;KaM https://m.edsoo.
p p ru/00adbcb0
[TonsiTue o ckopoctu Bbubianoreka
7 XUMHUYECKON peaKIuu. 1 HOK
IToHsiTHE O TOMOI€HHBIX U https://m.edsoo.
reTEPOreHHBIX PEAKIHIX ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
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IIoHsITHE O XMMHYECKOM

paBHOBecuU. DAKTOPBHI, bubnuoreka
3 BJIUSIIOLIME HA CKOPOCTh [HOK
XUMHYECKON peakiuu u https://m.edsoo.
II0JIOKEHUE XUMUYECKOTO ru/00adc28c
paBHOBECHS
OKHUCITUTENTBHO bubmmorexa
9 BOCCTAaHOBHUTEIbHEIC LOK
peaxuuu https://m.edsoo.
ru/00adcade
Teopus bubnuoreka
10 3JIEKTPOJIUTUYECKOU I[HOK
nucconuanuu. CHIBHBIE U https://m.edsoo.
cl1a0bIe JICKTPOTUTHI ru/00adcd68
bubnuoreka
11 Hounbie ypaBHEHUSA [HOK
peakmuii https://m.edsoo.
ru/00add448
XHUMHUYECKHE CBOMCTBA
KHCIIOT U OCHOBaHHUH B brbmmorexa
12 CBETE MPEICTABICHUI 00 TOK
3JIEKTPOJINTHIECKOM hitps://m.edsoo.
ru/00add5d8
JUCCOITHAITUT
XHUMHUYeCcKre CBOMCTBA
coJiel B CBETE bubamorexa
13 peCcTaBIeHUN 00 HOK
3JIEKTPOIUTHIECKOM hitps://m.edsoo.
ru/00add8b2
JUCCOITHAITUT
bubnmoreka
14 [Tonsitue o ruaponuse HOK
coneit https://m.edsoo.
ru/00add9d4
bubnuoreka
15 O06o06menue u HOK
CUCTEMATHU3ALMS 3HAHHUH https://m.edsoo.
ru/00addd12
[IpakTuueckas padora Ne 1. bubnuoreka
16 «Pemrenue [HOK

OKCIICPUMCHTAJIbHBIX

https://m.edsoo.



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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3a71a9» ru/00addbfa
KonTponbnas padota Ne2
10 TeMe bubnuoreka

17 «NEKTpOoTUTHYECKAs HOK
JMCCOLUALIUSL. https://m.edsoo.
XUMHYECKUE PEAKIIUH B ru/00addecO
pacTBopax»
OO0mrast xapakTepucTuKa bubnuoreka

18 rajJloreHoB. X UMHYECKHUE [HOK
CBOICTBa Ha IpuMepe https://m.edsoo.
XJropa ru/00addfe2
Xnopooaopon. ConsiHas Bbubianoreka

19 KHCIO0Ta, XUMHYICCKHE [HOK
CBOICTBA, IOyYCHUE, https://m.edsoo.
IpUMCHEHHE ru/00ade104
[IpakTuueckas padora Ne 2 bubnnoreka

20 o reme «Ilonyuenue [HOK
COJIIHOM KHUCJIOTEI, https://m.edsoo.
U3y4CHHE €€ CBOMCTBY ru/00ade348
Breruncienus no bubnuoreka

91 YPaBHEHUSIM XUMHYECKHUX [HOK
peaKInii, €CIM OJUH U3 https://m.edsoo.
peareHToB J]aH B U30bITKE ru/00ade488

bubnuoreka

99 OO6m1as xapakTepucTuka HOK

sneMeHTOoB VIA-rpynmsl https://m.edsoo.
ru/00ade64a

AJIOTpOIHbBIE
MoU(UKALIMK CEpBhI. bubnuoreka

93 Haxoxnenue cepol u eé I[IOK
COEIMHEHU B PUPO/IE. https://m.edsoo.
XUMHUYECKUE CBOMCTBA ru/00ade64a

cepsl



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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bubnuoreka
CepoBonopoi, CTpoeHue,
24 i) LOK
M3UYCCKHE U XUMUUYCCKHE
cBoficTRa https://m.edsoo.
BOWCTB
ru/00ade802
Oxcunpl cepsl. CepHast bubnuoreka
o5 KHCIIOTa, GU3NIECKUE U [HOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.
IpUMEHEHNE ru/00adea28
XUMHUYECKUE PEaKIIHH,
JICKAIIE B OCHOBE
bubnuoreka
MPOMBIIIJIEHHOT O cI1oco0a
26 oryJe CepHoM LOK
MTOJTyYCHUS CePHOMN
o X P https://m.edsoo.
KHCIIOTBI. XMMHUYECKOE
. ru/00adec8a
3arpsi3HEHUE OKpY Karolei
Cpelbl COCTMHEHUSIMHU CEPhI
. bubnuoreka
Brrunciaenue maccoBoit
27 OJIM BBIXOJIa ITPOAYKTA LOK
A A8 TPORY https://m.edsoo.
CaKIIMHU
P ru/00adec8a
OOmas xapakTepuCcTHKa
P P bubnuoreka
97€MEHTOB V A-TpYIIIBL 10K
28 A30T, pacnpocTpaHeHHE B
orte, GusHueCKIe https://m.edsoo.
npupoje, pusnueckue u
pHp . ru/00adeeab
XUMHYECKHE CBOWCTBA
Bbubnuoreka
AMMUaK, ero Gu3nIecKue 110K
29 1 XMMHYECKHE CBOMCTBA,
NOJyYEHUE U IPUMEHEHHE https://m.edsoo.
i P ru/00ad004
[Ipaktuyeckas pabora Ne 3 bubnmoreka
30 o teme «llonyuenue HOK
aMMHaKa, U3y4eHHUE ero https://m.edsoo.
CBOMCTB» ru/00adf180
. Bbubanoreka
A30THas KUCIoTa, e
[HOK
31 (bU3mIecKre U XUMHUIECKIE

CBOMCTBA

https://m.edsoo.

ru/00adf306



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
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Hcnmonbs3oBaHne HUTPATOB
U COJIEM aMMOHHUS B

I ena Bbubianoreka
4eCTBE MUH BHBIX
32 o0peHuii XIfMI/I‘IeCKOC TOK
Z: I; . 'eo Aommei https://m.edsoo.
TPSI3HEHUE OKPYK I
P Py arotll ru/00adf518
Cpelbl COeTMHEHUSIMU
a3ora
®ocdop. Oxena pochopa bubnuoreka
33 (V) u pocdopnas kucnora, I[HOK
(busnyecKre ¥ XUMHUCCKHE https://m.edsoo.
CBOICTBA, MOJy4YCHUE ru/00adf68a
51
czo:w:aHHee(b:;(baTOB Bumorexa
B KQUECTBE MUH BbHBIX
34 0o0peHui. 3a p3e e HOK
HUN. 3arpsa3HEHA
?H I:_) Hof epH https://m.edsoo.
PHPOIHOM CPEA ru/00adfc20
dbocdaramu
VYraepon, Bbubimnoreka
35 pacrnpocTpaHeHUE B HOK
npupoze, Gpu3ndecKue u https://m.edsoo.
XAMUYECKHE CBOUCTBA ru/00adfd9c
O
KCHIBI yIIIepo/ia, UX Bi6morexa
(u3HUeCKre N XUMUICCKHE
N LHOK
36 CBOMCTBA. DKOJIOTHYECKHUE
pOOJIEMBI, CBI3aHHBIE C https://m.edsoo.
p ’ ru/00adfebe
okcuaom yriepona (IV)
Bbubnunoreka
37 VYronbHas KUCIIOTa U €€ HOK
coJu https://m.edsoo.
ru/00ae006¢
I1 o6ora Ne 4
paKan"eCKasI pabora Ne EuGmorexa
o teme "Ilonyuenue
38 JIEKUCIIOTO ras3a 1OK
iraquTBeHHaﬂ ea.11< us HA https://m.edsoo.
beaxtl ru/00ae027e

kapOoHaT-roH"



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
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[IepBoHavabHBIC TOHATHUSA bubmmoreka
39 00 OpraHMYecKuX I[MHOK
BEIIECTBAX KaK O https://m.edsoo.
COCIMHEHUSX yIIIepoa ru/00ae054e
bubnuoreka
40 Kpewmuuii u ero [HOK
COCTMHEHUS https://m.edsoo.
ru/00ae080a
[Ipaktuyeckas padora Ne 5.
Pemenne bubnuoreka
41 JKCIIEPUMEHTAIBHBIX 3a7a4 [HOK
1o TeMe «Bakueiime https://m.edsoo.
HEMETAJUIBI M X ru/00ae0bf2
COEIMHEHHUS
Kontponbnas pabora Ne3 bubnuoreka
42 1o TeMe «Baxueiue HOK
HEMETAJUIBI U UX https://m.edsoo.
COCJIMHCHHSI» ru/00ae0el8
OO1m1ast xapakTepucTHKa
XUMUYECKUX IJIEMEHTOB — Eubimorexa
MeTauioB. MeTamndueckast
43 CBSI3b M METaJlJINYeCcKas LOK
. https://m.edsoo.
KpI/ICTaJqueCKa;i periérka. (/00861036
®du3nvecKre CBOMCTBA
METaJLIOB
XHMHYECKHE CBOMCTBA bubnuoreka
44 METaJIJIOB. [HOK
DAEKTPOXUMUYECCKHIA PSIJT https://m.edsoo.
HAIpPsDKCHUH METaJlIOB ru/00ael1156
O0611ue croco0nl
MTOJTYYCHUST METAIIJIOB. ErGiorexa
CmuiaBbl. Berauciienust mo LIOK
45 ABHCHUSM XHMUYCCKUX
]};lzamnﬁ eCITH O 13 https://m.edsoo.
’ ru/00ae1156

pPCarcHTOB COACPIKUT
IMPpUMCCH



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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bubnuoreka
[TonsiTue o koppo3uu [HOK
46
METaJLIOB https://m.edsoo.
ru/00ael278
bubnuoreka
[HOK
47 [1enovyHbIe METALIBI https://m.edsoo.
ru/00ael4b2
Bubnuoreka
OKcuabl ¥ THIPOKCUBI HOK
48
HATPHS U KaJIHsI https://m.edsoo.
ru/00ael4b2
bubnuoreka
Illenouno3emenbHBIS
49 METAaJIIbI — KaJbIUH 1 HOK
N https://m.edsoo.
ru/00ael5e8
bubnmoreka
Bakueiinme coefMHEHHS HOK
50
KaJIbIIUs https://m.edsoo.
ru/00ael5e8
51 O06o06menue u
CUCTEMaTHU3aIM 3HAHUH
Bbubnuoreka
59 JKEcTkoCcTh BOIBI U HOK
CIOCOOBI €€ yCTpaHeHUs https://m.edsoo.
ru/00ae1886
[Ipaktuyeckas padora Ne 6 EHO?EHOTGM
53 o Teme "JKEcTKOCTh BOIBI
M METOJIBI €€ yCTpaHeHHH;I" https//m.edsoo.
ru/00aelae8
Bbubnuoreka
. [HOK
>4 AJioMHHHH https://m.edsoo.
ru/00aelc64
bubnuoreka
55 AmdorepHbie CBOWCTBA I[HOK

OKCHJIa ¥l TUJIPOKCHA

https://m.edsoo.

ru/00aelc64



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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bubnuoreka
HOK
5 Kereso https://m.edsoo.
ru/00ae1d86
bubnmoreka
Oxkcupl, TUAPOKCUIBI U
57 comnu xenesa (I1) u sxenesa HOK_
( https://m.edsoo.
ru/00ae35e6
58 O06o0meHue 1
cUcTeMaTHu3aIus 3HaHWI
[IpakTuueckas padbora Ne 7.
Pemenue bubnmoreka
59 JKCIIEPUMEHTAIIBHBIX 33434 [HOK
o TeMe «Baknelimme https://m.edsoo.
METaJUIBl U UX ru/00ae3de8
COCJTMHCHHSI
Brrunciaenus mo
yYpaBHEHUSM XUMHUYECKUX
peaKkuuii, eciivi OJUH U3 bubmnoreka
60 peareHToB J1aH B U30BITKE HOK
WIN COACPIKUT TIPUMECH. https://m.edsoo.
BrrauciaeHus MaccoBoi ru/00ael750
JIOJTM BBIXOJIA TIPOTYKTa
peaKiuu
61 O0001IeHne u
CUCTEMaTHU3AIIMS 3HAHUH
KonTponbhas padora Ned
62 1o TeMe «BaxHenimue
MeTaJUIbl U UX
COCTUHCHHSI»
bubnmoreka
BemectBa u Mmatepuaisi B
63 ITOBCEIHCBHOM KU3HH TOK
https://m.edsoo.
AcioBera ru/00ae3f50
bubnmoreka
64 XVMHYECKOE 3arpsi3HEHUE [HOK

OKpY’Karolen cpeibl

https://m.edsoo.

ru/00ae4270



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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Bbubinnoreka
Pone xumuu B perreHnn [HOK
65 1
9KOJIOTMYECKHUX TPOOIIEM https://m.edsoo.
ru/00ae4270
. Bbubianoreka
PesepBHBIil ypOK.
66 O0600111EH1E U 1 TOK
CI/ICTeII\l/IIaTI/Ba WSl 3HAHUU https://m.edsoo.
. ru/00ae0dOa
. Bbubiaunoreka
PesepBHBIil ypoK.
67 O0600111EeH1E U 1 TOK
CHCTeII\l/IIaTH:%a WSl 3HAHUU https://m.edsoo.
. ru/00adb33c
. bubnuoreka
Pe3epBHBIit ypoK.
68 O0600611EeH1E U 1 TOK
HCT II\I/IIaTI/I aIus 3HAHUH https://m.edsoo,
CHCTEMATHSAIHA 3 ru/00ad9ch?2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJILTATAM OCBOEHUSA OCHOBHOM

OBPA3OBATEJIBHOM ITPOT' PAMMBI

8 KUIACC
Kon . .
IIpoBepsiemble nMpeMeTHBIE Pe3yJIbTATHI OCBOECHHSI 0CHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl
HPOREPHEMOTO OCHOBHOTI'0 00111€r0 00pa3oBaHus
pe3yJjbTaTa
1 I1o Teme: ((HepBOHa'-IaJ'H)HI)Ie XUMHUYCCKHUC ITOHATUA
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHSATUH: aTOM, MOJEKYyJa, XUMUYECKHH AJIEMEHT, MPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs
aTOMHasi W MOJIEKYJIspHas Macca, KOJIMYECTBO BEIIEeCTBA, MOJb, MOJSpHas Macca, MaccoBasl JOJs
11 XMMHYECKOT'0 JIEMEHTA B COeIMHEHUH, MOJISIPHBIN 00BEM, XUMHUUYECKash peaklus, KIacCU(PUKaIUs PeaKIUil:
pEaKIuu COCIWHEHHUs, pEaKIMU pa3NoKEHHS, PEaKIUH 3aMeIIeHHs, peakuuu OoO0MeHa, DJK30- U
SHJOTEPMUYECKUE PEAKIINH, TEIUIOBOM AP (EKT peakiuu, pacTBOp, MaccoBasi JOJS BemlecTBa (TIPOICHTHAS
KOHIICHTpAIIHs) B PaCTBOPE
12 HUILNTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKHUX HOHATHH U IMPUMCHATH 3TU IMMOHATHA ITPHU OIMMCAHUU

BEIIECTB U UX MpEBpallleHUu
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HCIIOJIB30BATh XMMHUYCCKYHO CHUMBOJIMKY IJId COCTAaBJICHUA (1)OpMy.]'I BEUICCTB U ypaBHeHnﬁ XUMHNYECKUX

13 .
peaxkuui

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHus, 3aKoHa ABOraipo

1.5 OIIPEJEIIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEANHEHUIX

16 KJIaccu(pUIUPOBATh XMMHUYECKHE PEaKUMH (IO YMCIy M COCTaBY Y4YacTBYIOUIMX B PEaKLUU BEIIECTB, 110
TeIoBOMY 3 heKTy)

1.7 BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB

1.8 BBIYUCIISATH MACCOBYIO JIOJI0 XUMHUYECKOT' 0 3JIeMEHTa 1o (hopMysie CoeTMHEHMS,

1.9 BBIYHCIISITH MAaCCOBYIO JIONIO BEILIECTBA B PACTBOPE

110 IIPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl II03HAHHUA — HaONIOJIEHWEe, H3MEpPEHHE, MOJAEIUPOBAaHUE,
JKCIIEPUMEHT (peabHbI U MBICICHHBIN)

2 ITo Teme: «BakHeilmue npencTaBUTEIN HEOPraHUUECKUX BELIECTBY
2.1 PacKpbIBaTh CMbIC] OCHOBHBIX XUMHUYECKUX MOHATUN: OKCU, KUCIOTA, OCHOBAHUE, COJIb
2.2 OIPENEIIATh MPUHAUIEKHOCTH BELIECTB K ONPEeACIEHHOMY KJIacCy COSUHEHUH 0 popMyiaM
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2.3 KJaccu(pUIMpoBaTh HEOPraHMUECKUE BEIIECTBA

24 XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEIECTB Pa3IMYHBIX KIACCOB, MOATBEPKIas
OIKCaHUE NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX pEaKLUn

)t IIPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCMMOCTH OT HX KadeCTBEHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTEKaHUs XMMUYECKUX NIPEBPAIIEHUI B pa3IMUHBIX YCIOBUAX
ClIeZIOBaTh IMpaBWJIaM IOJb30BAHUSA XMMUYECKOM MOCYIOH M J1abOpaTOpHBIM OOOpPYJOBAHHEM, a TaKXKe
npaBujaM OOpalleHUs] ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIOJHEHHUIO JIAOOPATOPHBIX

26 XUMUYECKUX OIBITOB MO TMOJYYECHHUIO M COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPONA M KHCIOPOJaA),
IPUTOTOBJICHUIO PAaCTBOPOB C OMNpEEIEHHON MaccOBOM /oyeil pacTBOPEHHOIO BEIECTBA, NIAHUPOBATh U
IIPOBOAUTH XMMHUYECKHE SKCIEPUMEHTBI 110 PACIO3HABAHUIO PACTBOPOB ILIENOYEH M KHUCIOT C IOMOILIBIO
WH/INKAaTOPOB (JTakMyc, peHondranent, METHIOPAHX U IpYyTre)

2.7 MIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON pPeaKIuu

3 ITo teme: «llepunonnuecknii 3axkoH u lleprnoauyeckas cucreMa xumudeckux snemeHToB /. 1. Menneneesa.

CTpOGHI/Ie aTOMOB. XUMHYECKas CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEILHEIC peakunumn»
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pacKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTHUM: AApO aroma, SHGKTpOHHHﬁ clioi aToMa, aToOMHasd

3.1 opOutanp, paguyc aroMa, XHMUYECKas CBs3b, IMOJSPHAs W HEMOJSApHAs KOBAJICHTHAs CBS3b,
AJIEKTPOOTPHUIIATEIEHOCT, HOHHAS CBS3b, NIOH, KATUOH, aHUOH, CTETIEHb OKUCIICHUS
3.2 KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTBI
OIIUCBIBATh M XapaKTepH30BaTh TaOmuuHyr (opmy Ileproguueckoil cUCTEMBI XUMHYECKUX 3IJIEMEHTOB:
3.3 pa3nuyarh MOHATHS «I1aBHas noarpynna (Arpynma)» um «mobGouHas noxarpynmna (brpymma)», «vamsie» u
«OOTBIIIHEY TEPUOIBI
packpsiBaTh cMmbicil Ilepumomuueckoro 3akona JI.M. MenzeneeBa: JeMOHCTPUPOBATh I[OHUMAHUE
3.4 MEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB XMMHYECKUX 3JIEMEHTOB OT HMX NOJIOkeHUs B llepumoamueckon
cucTemMe
COOTHOCUTh O0O0O3HAuYeHMs, KOTOpble HMerTcs B Tabmune «llepuoguueckas cucremMa XHMHYECKHUX
3.5 snemeHToB J[.1. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB

(cocTaB u 3apsn sapa, 00Ilee YUCIIO0 FIEKTPOHOB U paclpeieIeHUE UX 10 AIEKTPOHHBIM CIIOSIM)
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3.6 OIPENIETISATh CTEIICHb OKUCIICHUS YJIEMEHTOB B OMHAPHBIX COSAMHECHUSIX
3.7 OTIPEIENATh BUJl XUMHUYECKOU CBSI3M (KOBAJICHTHASI U HOHHAS) B HEOPTAaHUUECKUX COSTMHEHUSIX
9 KJIACC
Kona nposepsiemoro IIpoBepsiemble MpeaIMeTHbIE Pe3YJbTATHI OCBOCHHUS OCHOBHON 00pa30BaTe/IbHOM NMPOrpaMMbl
pe3yJbTaTa OCHOBHOI'0 00111€r0 00pa3oBaHus
1 ITo Teme: «BemecTBo U XUMUYECKAsT pEaKIIMs»

paCKpbeIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSTHM: PacTBOp, OJJICKTPOJIUTHI, HEIJIICKTPOJIUTEI,
QJICKTPOJIMTHYCCKAd AuCconranusd, pCakiuu NOHHOI'O 06MeHa, KaTaJI3aTop, XUMHUYCCKOC PaBHOBCCHUC,

O6paTI/IMBIe u HGOGp&THMLIG pcakuuu, OKHCIUTCIbHOBOCCTAHOBUTCIILHBIC PCAKIMU, OKHUCIIHUTCIIDb,

1.1
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAHOBJIEHUE, aJUIOTPOINUs, aM(pOTEPHOCTh, XMUMHYECKasi CBSI3b
(xoBaneHTHas, MOHHAs, METaJUIMYecKasi), KpUCTaIndeckasl pemeéTKka, CIUIaBbl, CKOPOCTb XUMHUYECKOM
peaxuu

12 WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHSATHNW M TPUMEHSATH JTH TOHSITHS MPHU

OIMCAaHUU BEIIECTB U UX MPEBPALICHUI
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COCTaBJISITh YPAaBHEHUS DJIEKTPOIUTUYECKONW JHUCCOIMAIMA KHUCJIOT, IEJI0Yed W COJieH, TONHBIC H

1.3
COKpaIlIEHHbIE YPaBHEHHI peakuii HOHHOTO OOMeHa

14 pacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA IOCPEICTBOM COCTaBJICHUS
ANIEKTPOHHOTO OallaHCa 3TUX PeaKIun

1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON PEaKLIUU

2 ITo Temam: «HemeTaiuibl U UX cCOeqUHEHUS» U «MeTalulbl U UX COeTUHEHUS)

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKUE XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX

2.1 BEILIECTB, MOATBEPK/1asi ONMCAHUE PUMEPAMU MOJIEKYISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUI

25 COCTaBJISITh YPaBHEHHUS pPEaKLUMM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETHYECKOW CBSA3U MEXIY
BEILIECTBAMH PA3JIMYHBIX KJIACCOB

23 MPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS

XUMHUYECKUX IPEBPALLECHUN B PAa3JIMYHBIX YCIOBUSIX
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CIIeZIOBaTh MpaBUJIaM IOJIb30BAaHUS XMMUYECKOH MOCYNOi M J1a00opaTopHBIM 00OpYIOBaHHEM, a TaKXKe

ImpaBHJIaM 06paH_[eHI/I$[ C BCIICCTBAMH B COOTBETCTBHUU C MHCTPYKIHUAMHU 10 BBITTOJITHCHUTO J'Ia60paTOpHBIX

2.4
XMMUYECKHUX OIBITOB IO MOJIYYEHUIO M COOMPAHMIO I'a3000pa3HbIX BELIECTB (aMMHaKa M YIJIEKHCIOro
rasa)
MIPOBOJIUTh PEAKIUH, IMOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH
25 OIBITHBIM IyTEM XJIOpHI-, OpoMua, noaui, kapoboHar, ¢ocdar, cuiukar, cyibdaT, THAPOKCUINOHBI,
KaTHOHbI aMMOHHS, HOHBI H3YYEHHBIX METAJJIOB, IPUCYICTBYIOIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEUICCTB
3 ITo Teme: «XHUMHS U OKpY:KArOLIAsl CPEAA»
3.1 PacKpbIBaTh CMBIC OCHOBHBIX XuMuieckux nonstuid: I[TJIK BemecTsa; Koppo3us METaJIJI0B
IIPUMEHATh OCHOBHBIE OINEpPAlMy MBICIUTEIBHON JCATEIbHOCTH — AaHAIU3 W CHHTE3, CPAaBHEHHE,
3.9 0000111eHHe, CUCTEMATU3alUI0, BbISIBICHUE IMPUYMHHO-CIICJCTBEHHBIX CBSI3€H — Ui M3Y4EHUs CBOMCTB

BCIICCTB U XUMHUUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTO/AbI ITO3HAHUA — HaGJHOIleHI/Ie, HU3MCPCHHUC,

MOJIETMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICTICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP XAHUSA

8 KVIACC
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Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 HepBOHa‘-IaJ]LHLIe XUMHWYCCKHUEC ITOHATUA

11 [Ipeamer xumuu. Posib XuMUHM B )KM3HU YelOBEeKa. XUMUA B cucTeMe Hayk. Tena u BemectBa. dusnueckue cBolicTBa
BEILECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2 [TonsiTre o MeTonax Mo3HaHUs B XUMHH. YncThle BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecen

13 ATOMBI U MOJIEKYJbl. XUMUYECKUE deMeHTbl. CUMBOJIBI XUMUYECKUX 31€MEeHTOB. [IpocThie U ClIOKHbBIE BEllecTBa.
ATOMHO-MOJIEKYJIIPHOE YUYEHHE
Xumudeckass GopMyna. BameHTHOCTP aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

1.4 OtHocuTenbHas aToMHast Macca. OTHOCUTENbHAsT MOJIEKYJIApHas Macca. MaccoBasi A0Sl XMMUYECKOIO 3JIEMEHTa B
COEIMHEHUU

15 KonuuectBo BemectBa. Monb. MomngpHas Macca. B3auMoCBsI3b KOIMYECTBA, MACCHI U YHCJIA CTPYKTYPHBIX €IUHUIL

BerecTBa. Pacuérsl mo popmynaM XUMUYECKUX COENHEHHH
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1.6

duszndeckne U XUMHYCSCKUE SIBICHHSA. XUMUUeCKas pC€aKknus u e€ IMIPpHU3HAKH. 3aKkoH COXpaHCHHUA MaCChbl BCHICCTB.

Xumuueckue ypapHenus. Kinaccudukanus XUMHUUECKUX peakuui (COeUHEHHUs, Pa3IokKEeHHsI, 3aMeeHus, 0OMeHa)

1.7

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYI0H, ¢ TTpaBUiiaMy paboThI B JTAOOpATOpUU U IpUEMaMHU
oOpaiieHust ¢ J1abopaTopHBIM OOOPYJOBaHHMEM, U3y4Y€HHE U ONucaHue (U3MYECKUX CBOKMCTB 00pasIoB
HEOpraHMYEeCKHUX BEIIECTB, HAOM0AeHNE (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIbA, PACTHPAHHE caxapa B CTYIKE,
KUTICHUE W KOHJACHCAIMS BOJbI) W XHUMHUYECKUX (TOPEHHE CBEYM, TMPOKAJIMBAHHUE MEIHON TMPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) sIBJIICHWH, HAOJIIOJIEHWE W ONHUCaHHE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pa3nokeHue caxapa, B3aHMMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHe TUAPOKCHIA
memu(Il) mpu HarpeBanuu, B3amMozelicTBHE kene3a ¢ pactBopoM comu menu(Il), n3ydenue cnocoOoOB pasneneHus
cMmecel (C TOMOIIBI0 MarHuTa, (PUILTPOBAHUE, BHIMTAPUBAHUE, TUCTUIUIAIMSA, XpoMaTorpadus), IpOBEICHUE OUUCTKH
MOBApEHHOW COJM, HAOMIOJCHWE W OIMCAaHUE PE3YJIbTaTOB IPOBEIEHUS OIBITA, WIUTIOCTPUPYIOLIETO 3aKOH

COXpaHCHUSA MACChI, CO3AaHUC Moaenen MOJICKYJI (I_HapOCTep)KHeBLIX)

Baxwuelinme npeacTaBuTeN HEOPraHUYECKUX BEILIECTB
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Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucimopon — 3JieMEHT W mpocToe BeniecTBo. HaxoxkaeHue Kuciaopoaa B

npupone, pusnueckue U XuMudeckue cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciaopona. CriocoOsl

2.1
NOTY4YEHHUsl KHCIopoJa B JIabopaTopuu U NpOoMblIIIeHHOCTH. KpyroBopor kuciopoga B npupoge. O30H —
AJIOTPOIHAs MOIU(PHUKAIIMS KUCIOPOAA

95 TennoBoit 3¢pdekr XxumMuyeckol peakuuH, TEPMOXUMHMUYECKHE YPAaBHEHHS, 3K30- U SHIOTEPMHUECKHE DPEaKLUU.
TomnuBo: yrons u MeTaH. 3arpsa3HeHUE BO3IyXa, YCHIICHHE TapHUKOBOr 0 3(dekra, pazpyiieHne 030HOBOIO CIOS

23 Bonopoxn — anemeHT u npocroe BeriectBo. HaxoxaeHne Boiopoaa B mpupoje, GU3NUeckue U XMMHUECKUE CBOWCTBA,
IpUMEHEeHHe, criocoObl nonyyeHus. Kucnorsl u conu

2.4 MosnsipHblit 00bEM Ta30B. Pacy&rbl 1o XUMHUYECKUM YpaBHEHHUSIM
®dusnueckue cBolcTBa BOoAbl. Boma kak pactBopurens. PacTBopbl. HachllleHHBIE M HEHACBILECHHBIE PacTBOPHI.

25 PacTBOpuMOCTB BelecTB B BoJe. MaccoBas [0 BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHHS.

Ponp pactBOpoB B mpHpone U B KU3HM 4elloBeKa. KpyroBopoT Bonbl B MpuUpoie. 3arpsi3HEHHE MPUPOIHBIX BOJI.

OxpaHa 1 OYUCTKA MPUPOAHBIX BOI
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Knaccudukanus nHeoprannueckux coeauneHuid. Oxcuapl. Kiaccudukanusi okcuaoB: coneodpasytomiie (OCHOBHEIE,

2.6 KUCIIOTHBIE, aM(pOTepHbIe) U HeconeoOpazyomue. Homenkinarypa okcnzoB. @U3nUecKue U XUMHUYECKHE CBOWCTBA
okcuoB. [lonyuenne okcuaoB
27 OcnoBanus. Krnaccudukanuss ocHOBaHMMN: INENOYM M HEPACTBOPUMbIE OCHOBaHMs. HoMeHKiIaTypa OCHOBaHM.
du3nyecKkue U XUMHUYECKHE CBOMCTBA OCHOBaHMM. [lonyyenue ocHoBaHUI
Kucnorel. Knaccudukarmus kucnor. Homenknatypa kucinor. @u3MYecKue U XUMHYECKHE CBOMCTBA KUCIOT. Psin
2.8
aktuBHOcTU MeTtauioB H.H. bekerosa. [Tomyyenue kucinor
2.9 Conu. Homenknarypa comneit. @u3znueckue U XuMU4YeCKre cBoicTBa coseil. [lomyuenue coneit
2.10 ['eHeTrdeckas CBsI3b MEXKIY KJIaCCaMU HEOPTAaHUYECKUX COSAMHEHUN
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211

XVUMUYECKUI HKCIEPUMEHT: Kaue€CTBEHHOE OIpeAEICHUE COJEpKaHUs KHCIOpoAa B BO3JyXe, IMOJy4yeHHeE,
coOupaHue, pacro3HaBaHUEe U W3y4YEeHHE CBOMCTB KHUCIOPO/1a, HAOIIOJeHHE B3aUMO/ICHCTBUS BEUIECTB C KUCIOPOIOM
U YCJIIOBUS BOBHUKHOBEHUS U TIPEKpaIIeHUs TopeHus (mokapa), 03HaKOMJICHHE ¢ 00pa3iiaMi OKCHJIOB U OMMCAHUE UX
CBOICTB, TMOJy4YeHHE, COOMpaHWE, PAaclO3HABaHWE M HM3y4eHHE CBOWCTB BOAOpoaa (TOpeHue), B3auMOJCHCTBHE
Bopopoaa ¢ okcunom Menu(Il) (Bo3MOXKHO MCHONIb30BaHUE BHUACOMATEPHAIOB), HAOMIOJEHHE OOpa3lloB BEIIECTB
KOJIMYeCTBOM | MOJIb, MCCIIEJOBAaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C pPA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEeNEHHON MacCOBOM J0Jeil pacTBOPEHHOIO BEUIECTBA, B3aWMOACHCTBHUE BOIBI C
MeTajllaMH (HaTpUeM U KalbIlieM) (BO3MOXKHO HCIIOIb30BaHUE BUACOMATEPUAIIOB), ONIPEIe]€HIUE PACTBOPOB KUCIOT
U IIeJIO0Yeii C MOMOIIBI0 MHIMKATOPOB, MCCIIEIOBAaHHE OOpa3OB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0/IeHIe U3MEHEHUSI OKPACKU MHAUKATOPOB B PACTBOpaXxX KHUCIOT U IIeJI0Yeil, n3ydyeHne B3auMOICHCTBUS OKCH/IA
meau(Il) ¢ pacTBOpoM CepHOMl KHUCIOTHI, KHUCIOT C METajUlaMd, pEaKIud HeHTpaau3aluu, MOoJyYeHHe
HEPACTBOPUMBIX  OCHOBAHHM, BBITECHEHHWE OJIHOTO MeTalyla JPYrMM W3  pacTBoOpa COJH, pEUICHHE

OKCIICPUMCHTAJIBHEBIX 3a/1a4 110 TEMC «BaxaeHme K1acchl HCOPTaHNYCCKUX COCHHHCHHﬁ)}

[lepnoanueckuii 3axoH u Ilepuonnueckas cucrtema xumuyeckux nemMenToB J[.M. MenneneeBa. CtpoeHne aToMOB.

Xumudaeckas cBiI3b. OKHCIIMTEIIFHO-BOCCTAHOBUTEIIHHBIC pCaKknuu
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3.1

[lepBble MOMBITKY KIACCU(PHUKALIMU XUMUUYECKHUX 3JIeMeHTOB. [IOHATHE O IpyIax CXOJHBIX IEMEHTOB (1IET0YHbIE U
IIEJI0YHO3EMENTbHbIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yroT aM(OTepHbIe OKCUIBI U

TUAPOKCHUABI

3.2

[Tepronnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3semMeHToB /.M. Menneneesa. Koporkonepuoanas u
mHHONepuoaHas Qopmbel [lepuonmyeckoit cuctembl xumuueckux snemeHToB JI.MI. MenneneeBa. Ilepuonsr u

rpynibl. GU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U IPYIIIbI IJIEMEHTA

3.3

Crtpoenue aromoB. CoctaB aToMHbIX snep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux snaeMeHToB [lepuonnueckoit cuctemsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxxenuto B Ilepuonnueckon cucreme .M. MenneneeBa

3.4

3aKOHOMepHOCTI/I H3MCHCHUA pPaauyCa aTOMOB XHUMHUYCCKUX JIJICMCHTOB, MCTAJUIMYCCKHX W HEMCTAJUIMYCCKUX
CBOMCTB MO IrpynmaM " nepuogam. 3HadeHUE HepI/IO,Z[I/ILIeCKOFO 3aKOHa U HepHOHquCKOﬁ CUCTCMBI XUMHNYCCKUX

3JIEMEHTOB JUISl Pa3BUTHUA HAayKu U NpakTuku. JI.J11. Mennenees — yd€HbIN U TpaXJaHUH
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Xumuyeckass cBsizb. KoBaneHTHas (monsipHAas M HEMOJSpHAsl) CBA3b. OJEKTPOOTPULIATEIBHOCTh XHMHUYECKUX

3.5
31emMeHTOB. MloHHas CBS3b

36 Crenenb oxucneHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Ipomecchl OKUCIEHUS U BOCCTAHOBIJICHMS.
OKHCIIUTENU U BOCCTAHOBUTENHU
XUMUYECKUH SKCIIEPUMEHT: U3ydyeHue o0pa3loB BELIECTB METAIIOB U HEMETaJIOB, B3aMMOJACHCTBHE THIPOKCUIA

3.7 [MHKa C PAcCTBOpaMHU KHUCJIOT MW IIEJIOoYed, MPOBEJECHUE OIBITOB, WUIIOCTPUPYIOIIUX MNPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEILHBIX PEAKINI (TOPEHHE, PEAKIINH PA3I0KEHUS, COSIIMHEHHMS )

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 BemecTBo 1 xumunueckas peakuus. [loBropenue

[Tepuonuueckuii 3akoH. Ilepuoguyeckas cucrema xumuueckux nemeHtoB .M. MenneneeBa. CTpoeHHE aTOMOB.

11 3aKOHOMEpPHOCTH B M3MEHEHMHU CBOWCTB XMMHYECKHUX SJIEMEHTOB MEPBBIX TPEX MEPUOMOB, Kadus, KaJlbLHUsi U HX

COGI[I/IHGHI/Iﬁ B COOTBCTCTBHUH C ITOJOXKCHUEM 3JICMCHTOB B HepHO,HH‘{CCKOﬁ CUCTCMC U CTPOCHHUECM UX aTOMOB
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1.2

CrpoeHue BeecTBa: BUJIbI XUMUYECKOM CBSI3U. THIBI KPUCTATUTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUIA KPUCTAUINYECKON PEIIETKA U BUJA XUMUYECKOH cBsi3u. Kitaccudukanms 1 HOMEHKIIaTypa HEOPTaHUIECKUX
BEIECTB (MEXIyHApOIHAS ¥ TPUBHAJIbHAS ). XMMHUECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM KlaccaM

HCOPraHNYCCKUX COGHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPIraHNYCCKHUX BCIUICCTB

1.3

Krnaccudukanus XuMHUYECKUX peakuuil M0 pa3IMYHbIM MpU3HaKaM (IO YHMCIY U COCTaBY y4YacTBYIOIIMX B peakLUU
BEIIIECTB, 0 TEIIOBOMY 3(P(PEKTyY, 10 U3MEHEHHUIO CTENEeHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
[0 YYacTHIO Karalu3aropa). DK30- U HHAOTEPMHUYECKHE DPEaKLUu, TepMOXUMHUYeckue ypaBHeHud. [loHsTue o

CKOPOCTH XUMHUYECKON peaKuuu

14

Ilonsarue 006 O6paTI/IMI)IX n H606paTI/IMI>IX XUMHUUYCCKUX PCAKIUAX. IlonssTe O TOMOIC€HHBIX H reTCpOrcHHbIX
pE€aKknuAax. IlonaTe 0 XMMHYECKOM PaBHOBECHU. cDaKTO];)BI., BJIIMAIOINHUE Ha CKOPOCTH XHUMHYCSCKOM p€akuun Hu

IMMOJIOKCHUC XUMHNYCCKOI'0 paBHOBECHUA

1.5

OXHUCIINTEITFHO-BOCCTAaHOBUTEIBLHEIC pe€akuuu, BHGKTPOHHLIP’I 0ajaHC OKHCIHMTEILHO-BOCCTAaHOBUTEILHOM pCaKuuu.
CocraBneHue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ C HCIIOJIB30BAHUEM MCTOJA 3JICKTPOHHOI'O

Oaanca
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1.6

Teopust 3JIEKTPOJIUTHYECKON AUCCOIMALMMU. DJIEKTPOJIUTHI M HEIEKTPOJIHUThL. KaTHOHBI, aHMOHBI. MexaHu3Mm
JMICCOIIMAIIMU BEIIECTB C PA3IMYHBIMU BHUJAMH XUMUYeckod cBs3u. CtemneHp nuccouuanuu. CuiibHbIE U cialble
AJIEKTPONUTHL. Peaknuu WMOHHOro oOMeHa. YCIOBUS TMPOTEKaHWs peakuil HOHHOrOo oOMeHa, TIOJNHBIE H
COKpalI€HHbIE MOHHbIE ypaBHEHMs peakuuil. CBOICTBa KUCIOT, OCHOBAHUW U COJEl B CBETE MpEACTaBICHUN 00

3JIEKTPOIUTUYECKOMN Auccoruannu. KauecTtBeHHbIe peakiuu Ha MOoHbL. [loHsaTHE O ruaponu3e conen

1.7

XHUMHYECKUH 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PELIETOK HEOPraHUYECKUX BELIECTB —
METaJJIOB M HEMETaJUIOB (TpaduTa M anMasa), CJIOKHBIX BELIECTB (XJIOPHAA HATPHs); UCCIEOBAHUE 3aBUCUMOCTHU
CKOPOCTH XWMHYECKOM peaKknuu OT BO3IACUCTBUS PA3IUYHBIX (PAKTOPOB; HCCIEIOBAHHUE HIIEKTPOIPOBOTHOCTH
pacTBOpPOB  BEIIECTB, IMpollecca AUCCOIMAIMM KHUCJIOT, IIenodel M coieil (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB); MPOBEICHUE OMBITOB, WIUTFOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS peaklnii MOHHOrO OOMeHa
(obpazoBanHue ocajka, BbIJIC/IEHHE ra3a, 00pa3oBaHUE BOJIbI); OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakUuil (FOpeHHe, peakluu pa3jokKeHHs, COCIUHEHMs); paclo3HaBaHUE HEOPraHMYECKUX

BE€IICCTB C IOMOIIBIO KAYCCTBECHHBIX peaKuHﬁ Ha MOHBI; PCIICHUE SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramie! 1 ux COCINHCHUA
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2.1

OO6mmas xapakTepuctuka rajgoreHoB. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEpHbIE cTeleHu okucieHus. CTpoeHue
U (U3NYECKUE CBOWCTBA TIPOCTBHIX BEIIECTB — TaJOrCHOB. XHWMHYECKHE CBOWCTBA Ha MpUMEpe XJopa
(B3auMonielicTBHE € MeTajulaMH, HeMeTallylaMu, mienodamu). XiopoBoaopoa. ConsiHas KHUCIOTa, XUMHYECKHe
CBOICTBa, MONy4YeHUE, NpuMeHeHue. JleficTBUe XJopa W XJOPOBOAOPOAA HA OpraHU3M 4elloBeKa. BakHeliue

XJIOpUABbI X UX HAXOKIACHUC B IPUPOAC

2.2

OOmast xapakrepuctuka 3jeMeHTOB VIA-Tpynmbel. OCOOEHHOCTH CTpPOSHHSI aTOMOB, XapaKTEpHBIE CTENEHH
okucieHnus. CrtpoeHne U (U3MUECKHE CBOMCTBA MPOCTBIX BEUIECTB — KHUCIOpPOJa U Cepbl. AJIOTPOIIHBIE
MoIu(pUKAMU KHCIOpOJa U cepbl. XHUMHUYECKHE CBoOWcTBa cepbl. CepoBOAOpOI, CTpoeHue, (Pu3nuecKkue u
XuMH4Yeckrue cBoricTBa. OKCHIBI cepbl KaK MPEACTAaBUTENH KHUCIOTHBIX OKcUIoB. CepHasl KHCIOTa, PU3MUYECKUE U
XMMHAYECKHE CBOWCTBa (OOIIME Kak MpPEACTaBUTENs Kilacca KHCIOT M cnenuduueckue). XUMHUYECKHE DPEaKIuy,
JeKallie B OCHOBE IPOMBIIIIEHHOr O crioco0a rnoixy4yeHus: cepHoi kucioTel. [Ipumenenne. Comu cepHOM KUCIOTHI,
KayeCTBEHHas peakius Ha cyibdar-uoH. HaxoxxaeHue cepsl U €€ coeIMHEeHUH B pupoie. XUMHUECKOE 3arpsa3HeHHe
OKpY>KaloIlel cpelbl COeNMHEHUSAMHU cepbl (KUCIOTHBIE JOXKIM, 3arpsi3HEHHE BO37yXa M BOJOEMOB), CIIOCOOBI €ro

peI0TBpaICHUs
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2.3

OOmast xapakrepucTuka 3JeMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOSHUS aTOMOB, XapaKTEpHBIE CTEIEHU
OKHUCJIEHUs. A30T, paclpocTpaHEHUE B MpUPOJE, (PU3NUECKHMEe W XHUMHYECKHEe cBoWcTBa. KpyroBopor azora B
npuposie. AMMHUaK, ero (QU3M4Yeckre W XMMUYECKHE CBOMCTBA, MONydeHHe M npumeHeHue. Conu aMMOHHS, UX
dbusznuecKkue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha MOHBI aMMOHUsS. A30THas KUCIIOTA,
e€ monydyenue, GU3NUECKUE U XUMUYECKHE CBOMCTBA (0OIIHE KaK MPEICTABUTENS KJIacca KUCIOT U Ceu(IecKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUS B KauyeCTBE MUHEPAIBHBIX yHO0OpeHWN. XHWMHUUYECKOE 3arpsi3HCHHE

Opr>K8.I-OH.I€I>i Cpeabl COCAUMHCHUAMU a30Ta (KI/ICJ'IOTHLIC JOXIU, 3arpA3HCHUC BO3AyXa, ITIOYBLI U BO,Z[OéMOB)

2.4

®ocdop, amnorponHsie Moaupukanuu (ocdopa, duszmyeckue u xumudeckue cpoicrBa. Oxcun ¢ochopa(V) u
docopHast kucnora, puznyeckue U XUMHUYECKHE CBOMCTBa, moiyudeHue. Mcmonp3zoBanue (ocharoB B KayecTBe

MUHEpPAJIbHBIX YI00peHu
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2.5

OOmast xapakrepuctuka 3i1eMeHToB [VA-rpynmel. OCOOEHHOCTHM CTPOSHHMS AaTOMOB, XapaKTEPHBIE CTETEHH
OKHCJICHUA. YTIEpo, JJIOTPONHbIE MOAW(DUKALMHU, PacpOCTpaHEHHE B NPUPOAE, (U3UUYECKUE M XUMHUYECKHE
cBoiicTBa. AncopOmus. KpyroBopor yriepoma B mpupone. OKcuasl yriepoja, uX (pU3MUECKHe M XUMHUECKHUE
CBOﬁCTBa, HeﬁCTBHG Ha XUBBIC OPraHMU3Mbl, ITOITYYCHHUEC U IMPUMCHCHUC. ODKOJIOTUYECKHE HpO6J’ICMBI, CBsI3aHHBIC C
okcuzoM yriepona(IV); rumoresa riio0aibHOrO MOTEIUICHHUS KIMMaTa; MTapHUKOBBIN 3¢ dexT. YroapHas Kucimora u
e€ conu, X (pU3NYeCKre U XUMHUYECKHE CBOMCTBA, MOJyYeHre U puMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-

HOHEBI. Mcrioab30BaHue Kap60HaTOB B GBITy, MCIUIHUHC, TPOMBIIIINICHHOCTHU U CCIILCKOM XO03sHCTBE

2.6

[TepBOoHaYaNbHBIC MOHSATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COSAMHEHHSIX yriepoja (MeTaH, 3TaH, dTHIICH,
alleTUJIEH, 3TaHOJI, TJIMILEPHUH, YKCycHas Kucinota). X coctaB u xumuueckoe crpoenue. [lonarue o 6uonornyecku
BaXHBIX BEIIECTBAX: JXKUpPax, Oelkax, yriaeBoJax — U HMX pOJIM B JKU3HHM 4YeloBeka. MarepuanbHOE €IUHCTBO

OPraHNYC€CKHUX U HCOPraHNICCKUX COCIUHEHUH
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2.7

Kpemuuii, ero pusuveckne u XUMUYECKHUE CBOWCTBA, MOJIyYeHHUE U TpuMeHeHne. COeIMHEeHUS KPEMHHUSI B TIPUPOJIC.
O6mme npeacrasieHuss 00 okcuae kpemHus(IV) u kpemaueBoit kuciore. CHIMKATHI, UX WCIIOIB30BAaHUE B OBITY,
MEIUIIMHE, TPOMBIIUICHHOCTH. BakHeline CTpoOUTEeNnbHbIE MaTepuaibl: KepaMHKa, CTEKIO0, LEMEHT, OEeTOH,

’Kee300€TOH. HpO6HCMBI 0e30IMacHOr0 UCIIOIb30BAHUS CTPOUTCIIbHBIX MAaTCPpHUAJIOB B MOBCEIHEBHOM KHU3HU
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2.8

XVUMUYECKUN D3KCIEPUMEHT: H3ydeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTBHI;
IPOBEJCHUE KAadeCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI M HAOIIOJEHUE MPHU3HAKOB HX IPOTEKAHMS; OIBITHI,
oTpakawmue (pu3nveckue U XUMUYECKUE CBOMCTBA TaJOrC€HOB M MX COEIMHEHUN (BO3MOXKHO HCIHOJIb30BAaHUE
BUJICOMATEPUAJIOB); O3HAKOMIIEHHE C 00pa3liaMi XJIOPUAOB (TaJOreHHIOB); O3HAKOMIICHHE C 00pa3liaMu Ccepbl U e
COCMHEHUSMH (BO3MO)XHO HCIIOJIB30BAHUE BHJICOMATEPHATIOB); HAOIIOEHHE TpoIecca OOYTIMBaHHS caxapa IO
JIEHCTBUEM KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI, U3YYCHHE XUMUUECKIX CBOMCTB pa30aBICHHOM CEPHOM KHUCIIOTHI,
MPOBEJCHNE KaYeCTBEHHOM peaklnH Ha cylb(dar-uoH U HAOMIOJeHHE MpHU3HaKa e MPOTEKaHUs; 03HAKOMIICHUE C
duznyecKkuMu CBoOMcTBaMH a30Ta, ¢ochopa M MX coenMHEHUH (BO3MOXKHO HCIIOJIB30BAHHE BHICOMATEPUAIIOB),
oOpaszuamu a30THBIX M (pochOpHBIX ynOOpeHMit; MmomydyeHne, coOMpaHHe, PAacHO3HABaHWUE M H3YUYEHHUE CBOICTB
aMMHaKa; MPOBEJCHHE Ka4eCTBEHHBIX pPEaKIui Ha HMOH amMMOHUS U (ochaT-MOH U H3y4YEHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI C MeAbl0 (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB); U3YUYEHUE MOJieNIell KPUCTANTMYECKUX PEHIETOK anMasa, rpaduTa, GpysiepeHa; 03HaKOMIICHHE C
IPOLIECCOM aJICOPOIMHU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOras3a; MOJIy4YEeHUE,
coOupaHue, pacro3HaBaHHE W HM3yUYE€HUE CBOMCTB YIJIEKHCIIOrO Ta3a; MPOBEIEeHHWE KAueCTBEHHBIX pEaKlIHil Ha
KapOOHAT- U CUJIMKAT-UOHBl U M3Yy4YCHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIJICHHE C MPOIYKIMEH CHIMKATHOM

IMPOMBIIIVICHHOCTHU; PCHICHUC SKCIICPUMCHTAJILHBIX 3a/]a4d 110 TCMC «Baxueiimnme HeMeTalIbl U UX COCAUHCHU A
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Mertamisl 1 uxX COCAUHCHUA

3.1

O6I_Ha${ XApPaKTCPUCTUKA XUMHUUYCCKUX IBJICMCHTOB — MCTAJUVIOB Ha OCHOBAHWHN HX IIOJOXCHHA B HepHOHH‘{CCKOﬁ
CUCTEMEC XMMHUYCCKHX JJIECMCHTOB I[I/I MeHnpeneeBa u CTPpOCHUS aTOMOB. CTpoeHI/IC METaJIOB. MeTamnndeckas

CBS3b M METANINYECKAsi KPUCTAIUINYECKAs pEIETKA. DIEKTPOXUMUYECKUH psAl HAIPSIKEHUM METaJJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBAa MeTauioB. OOmue crmocoObl moimydeHus MeTamuioB. [loHaTne o Koppo3uu
METaJIJIOB, OCHOBHBIE CITOCOOBI 3allUTHI WX OT Koppo3uu. CriaBbl (CTanb, YYryH, AIOpaIlOMUHUHN, OpoH3a) U HX

IMPUMCHCHUC B 6B1Ty 1 NPOMBIIIIICHHOCTH

3.3

IIlennounbie MeTaiubl: TTONOKeHUE B [lepuoanueckoii cucreMe xumuyeckux 3yemMeHToB /.M. Menneneesa; ctpoenue
UX aTOMOB; HaxOXJieHUEe B npupoje. Pusndyeckue 1 XuMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCHUIbI

W TUAPOKCUABI HATPUS U KAJIWA. HpI/IMCHCHI/IC IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/II\/'I

3.4

[leoyHO3EeMENBHBIE METAJUTBI MATHUM U KaJbLH: MOJ0KEHUE B [IeproauyecKkoil cucteMe XuMHYECKUX JJIEMEHTOB
J.1. MenpeneeBa; CTpOEHHE UX aTOMOB; HaXxOoKJeHUE B npupozae. Pu3ndeckue U XMMHYECKHE CBOMCTBA MarHus U

Kanblusl. BakHeimme coequHeHus Kanbius (OKCHI, TUAPOKCHI, coin). JKECTKOCTH BOBI U CITOCOOKI €€ YCTpaHEHUS
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3.5

Anromununil: nonoxxenue B Ilepuoanyeckoit cucreme xummuyeckux snemeHToB [[.M. MenneneeBa; ctpoeHue aroma;
HaxoXJeHue B mpupone. Pusnyeckue M XUMUYECKHE CBOMCTBA amtoMHUHUS. AMQoTepHbIe CBOWCTBAa OKCHIA M

TUAPOKCUJIA ATTFOMUHUS

3.6

Kenezo: nonoxenne B llepuoanueckoin cucreme xumMuueckux 3iemeHToB J[.M. MeHneneeBa; CTpoeHUE aTOMa;
HaxoXxJieHue B npupone. Puznueckue U XUMUYECKUE CBOMCTBA kene3a. OKeuipl, rupokcusl U conu xenesa(ll) u

xene3a(Ill), ux cocras, cBOWCTBA U OTy4YEHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMd METAIJIOB W CIUIAaBOB, WX (PU3NYECKUMH CBONCTBAMU;
U3Yy4eHUE pe3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIONB30BAHHE BHJICOMATEPHANIOB), OCOOCHHOCTEM
B3aUMOJICUCTBUS OKCU/IA KAJIBIIMS U HATPUsI C BOAOU (BO3MOXKHO MCIIOJIb30BAHUE BUCOMATEPUAIIOB); UCCIICIOBAHUE
CBOMCTB >KECTKOM BOJIBI; TIpOIIECCa TOPEHUS JKeJie3a B KUCIOpoae (BO3ZMOXKHO HCITOJIb30BAaHHE BUICOMATEPUATIOB);
MPU3HAKOB MPOTEKAHMs KAUYEeCTBEHHBIX pPEaKUWi Ha HOHBI (MarHus, KalblWs, alTIOMHHHS, UuHKa, xene3a(ll) u
xene3a(Ill), menu(ll); HabmoneHWEe W OMHMCAHWE MPOIECCOB OKpAIIMBAHWS IJIAMEHH HMOHAMH HATPUs, Kalusi U
KaJdbIsl (BO3MOXXHO HCIIOJB30BAaHUE BHUACOMATEPUAIIOB); HCCIEOBaHHE aM(pOTEPHBIX CBOWCTB THIAPOKCH]IA
QTIOMUHMST M TUAPOKCHJA IMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeimme MeTalabl U HX

COCANHCHU A

X¥MHS U OKpy’Karollas cpeja
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HoBbie Matepuaiibl U TEXHOJOrUMK. BeliecTBa 1 MaTepralbl B MOBCEHEBHOM KU3HU YEIOBEKA. XUMUSA U 3J0POBBE.
4.1 be3omacHoe ncmonp30BaHUE BEIIECTB U XUMUUECKHUX peakiuii B ObITY. [lepBast moMoIbs Mpu XUMHUYECKUX OXKOTax U

OTPaBJICHUAX

OCHOBBI 3KOJIOIMYECKON I'paMOTHOCTH. XHMHYECKoe 3arpsi3HeHue okpysxkaromed cpeapl IIJIK. Ponp xummm B
4.2 pELIeHUH 3KOJOruueckux mpobneM. [IpuponHble MCTOYHHKHU YrIeBOIOPOAOB (Yroyib, MPUPOAHBIA ras, HedTb),

MPOAYKTHI UX NIepepaboTK, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3 XUMUYECKUH KCTIEPUMEHT: U3y4eHUE 00pa3lioB MaTEpUaIoB (CTEKIIO, CINIaBbl METAJUIOB, OJIMMEPHBIE MaTEPHAIIbI)

MPOBEPSAEMBIE HA OI'D [10 XUMUU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kona nposepsiemoro IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM pPe3yJibTaTaM 0230BOr0 YPOBHS OCBOCHHSI OCHOBHOM
TpeOOBaHUSA o0pa3oBaTeILHOI NPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBanusi Ha ocHoBe ®PI'OC

1 [IpencraBnenue:
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11

O MO3HABAEMOCTH SIBJICHUI MPHUPOJbl, TOHUMaHUE OOBEKTUBHON 3HAYUMOCTU OCHOB XMMHYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa O0IIeH KyIbTyphbl U IPAKTHUECKOMN
JIeATEIbHOCTU YeJIOBEKa B YCIOBHUSX COBPEMEHHOI'O OOILIECTBA; MOHMMAHUE MECTa XHMHUHU Cpeau

JPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAYYHBIX MCTOJAaX IIO3HAHWA, B TOM YHCIC ISKCICPUMCHTAJIBHBIX M TCOPECTHYCCKUX METOAAX
HUCCICOOBAaHUA BEIICCTB W HU3YUYCHHA XHUMHYCCKHX peaKHHﬁ; YMEHUE HCIIOJIb30BaThb MOJACIIHN I

00BSICHEHHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0o cbdepax mnpodeccHOHANIBHONW NEATEIFHOCTH, CBSI3aHHBIX C XHMHEH W  COBPEMCHHBIMH
TEXHOJIOTHSIMHA, OCHOBAaHHBIMU Ha JOCTIKCHHSX XMMHUYECKOH HAYKH, YTO MO3BOJHUT OOYYArOIIUMCS
paccMarpuBaTh XMMHIO Kak chepy cBoeit Oyaymieil mpodecCHOHaIbHONW NeSTeNbHOCTH U CIeNaTh
OCO3HAHHBIM BBIOOP XUMHUHU Kak MPOQMILHOTO TpeIMeTa IMpH MEpexojie Ha YPOBEHb CPETHETO

o0rrero oopa3oBaHus

Bnagenne cucreMol XMMHUYECKHX 3HAHUNW U YMCHUC TMPUMCHATH CUCTEMY XUMHYCCKUX 3HaHI/II71,

KOTOpas BKIIKOYACT:
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2.1

BaXKHEUIINE XUMHUYECKUE MOHATHUS: XUMHUYECKHUU OJICMCHT, aTOM, MOJICKYJia, BCIICCTBO, IMPOCTOC H
CIIO’)KHOE BEIIIECTBO, OJIHOPOJIHAS U HEOJHOPOAHAS CMECh, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKY/IsIpHast
MaccChl, KOJHMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MOJSIPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBAaHHEC, COJIb (CpGI[HSISI), XUMHUUYCCKasA pPCaKOusd, pPCaKunu COCAMHCHHA, PCAKIHU Pa3JIOKCHUA,
peakiuy 3aMeleHus, peakuud OOMeHa, TerioBod 3(h(EKT peakinu, 3K30- W SHIAOTCPMHUECKHE
peaKiu, pacTBOp, MaccoBas J0JII XHMMHYECKOrO 3J€MEHTa B COCAMHEHUHM, MaccoBas O H
MPOLICHTHAs! KOHLIEHTpAllMsl BEIIECTBa B PacTBOpE, SAPO aTOMa, AJEKTPOHHBIA CJIOH aroma, aTOMHas
opburtanb, paguyc  aTomMa, BaJCHTHOCTh, CTCNEHb  OKUCJICHUS,  XWMHUYECKas  CBS3b,
3JICKTPOOTPUIATEIILHOCTD, TOJISIpHAsT W HENOJsIpHAas KOBAICHTHAs CBsI3b, WOHHAs  CBSI3b,
MeTaJUTMYECKas CBS3b, KPUCTATUTMUECKAs PeIETKa (aTOMHas, HOHHAs, MeTaJUThYecKasi, MOJIEKY IsipHas),
WOH, KaTHUOH, aHUOH, JJEKTPOJIUT M HEDJIEKTPOIUT, SJIEKTPOIUTUUECKAs] AUCCOLMALINS, PEaKUUu
HOHHOI'O O6M€Ha, OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIMHA, OKHUCIIUTCIIb W BOCCTAHOBUTCIIb,
OKHCJIEHHE U BOCCTAHOBJICHHE, AJIEKTPOJIN3, XMMHUUYECKOE pPaBHOBecHE, 0OpaTMMble U HEOOpaThMble

PCaKInn, CKOpOCTh XUMHUYECKOU pC€aKu, KaTajim3arop, HHK, KOppo3us METAIJIOB, CIIJIaBbI
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OCHOBOMNOJIAralOlIMe 3aKOHbl XWMHM: 3aKOH COXpaHEHHsS Macchl, nepuoandeckuii 3axoH JI.W.

2.2
MeHieneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOraJipo

2.3 TEOPUU XUMHUU: aTOMHO-MOJIEKYJIIpHAs TEOPUsL, TEOPUS HIIEKTPOIIMTHUECKON AUCCOIMALIUT

3 Brnanenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOUAOIIEH

yYMEHHE MPaBHJILHO MCIIOIB30BaTh U3yYCHHBIC BEIIECTBA M MaTepHAIIBI (B TOM YHCIIE MUHEPaIbHbIC
ya0oOpeHus, MeTaubl U CILIaBbl, IPOAYKTHI MEPepadOTKHU NMPUPOIHBIX UCTOUHUKOB YIIJIEBOAOPOIOB

3.1 (yrns, mpupoAHoro rasa, HeTu) B OBITY, CENTBCKOM XO3SHCTBE, Ha MPOU3BOJCTBE W MOHUMAaHHE
3HAYEHUs KHUPOB, OCIKOB, YITIEBOJIOB JUISI OpraHU3Ma YeJIOBEKa; YMEHUE MPOrHO3UPOBAThH BIMSIHUE
BEIIECTB M XUMHUYECKHIX TPOIIECCOB HA OPTaHU3M YeJIOBEKa U OKPYKAIOMIYIO TIPUPOJHYIO CperLy

3.2 YMEHHUE HHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSMH JIPYTUX YU4EOHBIX MPEIMETOB

33 HAJIMYHE OMBITAa paboThI ¢ pa3IMYHBIMU MCTOYHHKAMHU WH(POPMAIIUHU 110 XUMUHU (HAydHAs ¥ HAyIHO-

MOMYJISIpHAs JINTEpaTypa, CI0BapH, CIIPaBOUYHUKU, UHTEPHET-PECYPCHI)
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3.4

yMEeHHE OOBEKTHBHO OLIEHHBAaTh MH(OpMAIMIO O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUYECKOM

MNPUMCHCHUN U YMCHHUC HCIIO0JIb30BATh e€ s PCUICHHA y‘I66HO-HO3HaBaTeHBHHX 3aJa4

Bnanenne ocHOBamMu MOHSATUHMHOIO amnmapara U CHUMBOJIMYECKOIO SI3bIKA XMMHH ISl COCTaBJICHUS
(dhopMynT HEOpraHWYECKHUX BEIIECTB, YPAaBHCHHM XMMHYECKHX PpEaKIUH; OCHOBAMH XUMHYECKOMH

HomeHkaTypsl (IUPAC u TpuBHanbHOI)

YMmeHune OOBSCHATh CBsA3b IOJIOKEHUS d3jeMeHTa B Ilepuonmyeckoil cuctemMe ¢ YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsi s1apa, oOlIee YUcio
3JIEKTPOHOB), PACIpPENEICHUEM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX

IEpHUOA0B, KAJINA U KaJlbIUA

[IpencraBnenune o NMepUOIUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB (paJnyc aToma,
3JIEKTPOOTPHUIIATEIBHOCTE), TPOCTBIX H CIOXHBIX BEIIECTB OT TIOJOXKEHUS DSJIEMEHTOB B
[leproanueckoii cucteme (B MallbIX MEpPHOAAX U TJIaBHBIX MOATPYMNAx) U 3JEKTPOHHOI'O CTPOEHUS

aToMa

YMmenue kiaccuuuupoBaTh:
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7.1 XUMHYSCKUE IJIEMEHTBI
7.2 HEOpraHWYECKUE BEIeCcTBa
7.3 XUMHYECKUE PEaKIIUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTEIICHh OKHCIICHUS XUMHUYCCKUX JICMECHTOB, 3apsiJT HOHA
8.2 BHJI XUMUYECKOU CBSI3U M TUIl KPUCTATMYECKON CTPYKTYPHI B COSTMHEHHSIX
8.3 XapakTep Cpebl B BOMHBIX PACTBOPAX BEMIECTB (KUCIIOT, OCHOBAHUH )
8.4 OKHCJIUTEIb ¥ BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBaTh GU3NIECKUE U XUMUIECKHUE CBOMCTBA:
9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPO, IpaduT, amMas, KpeMHHH, a30T, ¢ocdop, cepa, Xjiop,
' HaTpUH, KaJui, MarHui, KaIbI[Ui, ATFOMUHUHT, )KEJIe30)
CIOKHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX pPacTBOPOB (BOJa, aMMHaK, XJOPOBOAOPOI,
92 CEpOBOJIOPOJ, OKCHIBI U TUApoKcuabl MeTaiuioB I-11A rpynn, amromunus, meau (II), nuHka, sxenesa

(II u 1II), oxcuaer yraepona (II u IV), xpemuus (IV), azora u dpocdopa (III u V), cepsr (IV u VI),

CEpHHCTasl, CepHasi, a30THUCTasA, a30THasA, (hochopHasi, yroibHas, KpeMHUEBAsI KUCJIOTA U UX COJIH)
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MPOrHO3UPOBATH U XAPAKTCPU30BATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUA,

9.3 MPUMECHCHHUE BEIIECTB B 3aBUCHMOCTH OT WX CBONCTB, BO3MOXXKHOCTH INPOTECKAHHS XHUMHUYECKUX
MIPEBPALICHUH B PA3IUIHBIX YCIOBHIX
10 YMeHHE COCTaBIATh MOJICKYJIIPHBIC K HOHHBIC YPaBHEHUS PEAKIUiA, B TOM YHCIIE:
10.1 peakuuii HOHHOT'O OOMeHa
10.2 OKHUCJIMUTEIIbHO-BOCCTAaHOBUTEIBHBIX PEAKIIUNA
10.3 WUTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA N3YICHHBIX KJIACCOB (TPYIIT) HEOPTAHHUYECKUX BEIICCTB
10.4 MOJITBEPKTAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMH
11 YMeHre BBIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAaCChl BEIICCTB, MAcCCOBYIO JIONK0 XHMHYECKOI'O
3JIEMEHTA B COEIUHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00beM ra3oB
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110 YpaBHCHUSAM XUMHUUYCCKUX peaKuHﬁ 1 HaXOJHUTh KOJIMYCCTBO BEIUICCTBA, 00BEM U MacCy p€arcHToB

114
W TIPOIYKTOB PEaKIIUU
12 Brnagenue (3HaHue OCHOB):
OCHOBHBIMH  METOJAMH  HAy4yHOTrO TMO3HaHWSA  (HAOMIOJEHUE, W3MEpPEHHe, DKCIEPUMEHT,
12.1 MOJICTIMPOBAHUE) TIPH HW3YYCHUU BCIISCTB M XWUMHYECKUX SBICHHUI; YMEHHE CQHOPMYIUPOBATH
poOJIeMy H MPEUIOKUTH ITYTH €€ PeIIeHHUs
122 0e3o0rmacHOil pPabOThl C XUMHYECKHMMH BEIIECTBAMH, XUMHUYECKOW TIOCYIOW | J1a00paTOPHBIM
o0opya0oBaHUEM
MpaBWJIaMHA OE€30MacHOrO OOpaIlleHUs C BEIIECTBAMH, HCIOIB3YEeMBIMH B TIOBCETHEBHOW JKHU3HH,
123 NpaBUJIAMH TIOBEJCHUS B IENSAX COCPEKEHUS 30POBbSI M OKPYKAIOUICH HPUPOJHON Cpelbl,
MOHMMaHHUEe Bpela (OMacHOCTH) BO3JCHCTBUS Ha JKUBbIE OPTaHU3MBl OMNPEIEIEHHBIX BEIIECTB,
Croc000B YMEHBIIIEHUS U MPEAOTBPAIEHUS UX BPEIHOTO BO3ACHCTBHS
13 Hannune mnpakTUdecKMX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHHS CIEIYIOMIUX XHUMHYECKUX

OKCIICPUMCHTOB!




73

W3y4YeHHE M ONHCaHWE (PU3NYECKUX CBOWMCTB BEIIECTB; O3HAKOMJICHHE C (U3HUYECKUMU U

13.1
XUMHYECKUMU SIBICHUSMH; ONBITHI, WUTFOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUSI XUMHUYECKUX PEaKIIHii
13.2 M3y4eHUE CIIOCOOOB pa3IelIeHUs CMECeH
MOJTy4YeHUE KUCIOPOJa U HU3yYCHHE €ro CBOWMCTB; MONYYEHHE BOAOPOJA M HM3yYCHHE €r0 CBOICTB;
13.3 MOJTy4eHUE VYIJICKUCIIOrO Ta3da W HM3yYeHHE €ro CBOKWCTB; MOMyYeHHE aMMHaKka W HM3y4eHHE €ro
CBOMCTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C OMPECIEHHOM MacCOBOI JJ0JIEH pacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHUE WHJIUKATOPOB (JlakMyca, MeETWJIOpamka u (eHondTanenHa) i OnpeaeieHus

XapaKTepa Cpeabl B paCTBOpPAX KUCIIOT U meaouei
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HUCCIICAOBAaHHUC W OIIMCAaHHC CBOMCTB HCOPraHNM4YCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB; H3YUCHUC

B3aHMOHeﬁCTBHH KUCJIOT C MCTallaMH, OKCHIaMH MCETAJJIOB, PAaCTBOPMMBIMU W HEPACTBOPHUMBIMU

13.6
OCHOBAaHUSIMH, COJISIMU; TOJyYCHHE HEPACTBOPUMBIX OCHOBAHMIA, BBITECHEHHE OTHOTO MeETaylia
JPYTUM U3 PacTBOpA COJIH; UCCIIEeI0OBaHUE aM(OTEPHBIX CBOMCTB THPOKCHIOB aTIOMUHUS U ITUHKA
pelIeHne OKCIePUMEHTATBHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIacChl HEOPTraHMYECKHX

13.7 COCIMHEHUI»; «DIMEKTPOTUTHUECKAS TUCCOIUAIHS»; «BakHelIie HeMeTaluTbl U UX COSIHHEHUS,
«BaxHeirie MeTaIbl U UX COSIUHEHUSD
XUMHYECKHE YKCIIEPUMEHTHI, HIDTIOCTPUPYIONINE PU3HAKU MPOTEKAHUS PEaKIIMii MOHHOTO OOMEHa;

13.8 Ka4eCTBEHHBIC PEAKIMH Ha IMPHUCYTCTBYIOUIME B BOJHBIX PAaCTBOpPAX HMOHBI: XJIOPUI-, OpOMHII-,
nomua-, cyinbdar-, ¢pocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, TUAPOKCUI-UOHBI, KaTHOHBI aMMOHHS,
MarHusi, Kalnblus, aTFOMUHAS, Kene3a (2+) u skenesa (3+), menu (2+), nuHKa

14 Ymenue:

141 MPEJCTABIIATh PE3YJbTaThl SKCIIEPUMEHTa B ()OpME BBIBOIOB, 10KA3aTEIbCTB, IPaUKOB U TaOIHII U

BBIABJIATE SMIIMPUYICCKUEC 3aKOHOMCPHOCTHU
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14.2 YCTAaHABJIMBATh CBA3HW MCXKOY PCaIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHUYCCKUMH SBJICHUAMU U MNPOLHECCAMH,
IPpOUCXOJAIIMMHU B MAKpPO- 1 MUKPOMHUPE, OOBSICHATD IIPpUYHUHBI MHOT* 006pa31/151 BCIICCTB

INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110
XUMHUH

Kon IIpoBepsieMblii 31eMeHT COlePKAHUS
1 HepBOHaanBHBIC XUMHUYCCKHUEC ITOHATUA
1.1 Yucteie BemecTBa u cMecu. CriocoObl pa3ieneHus cmece
1.2 ATOMEBI U MOJICKYIJIBI. XuMuueckue deMeHTbl. CUMBOIBI XUMHUYECKHUX DJIEMEHTOB. HpOCTBIe " CJIOKHBIC BCIIIECTBA.
1.3 Xumuueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIeMEHTOB. CTEIIeHb OKUCIICHUS

14 3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocutenbHass aromHas Macca. OTHOCHTEIbHAs MOJICKYJIApHAs Macca.
MaccoBas 10J11 XUMHUYECKOI'0 JIEMEHTA B COSIMHCHUH

15 KonmuuectBo BemectBa. Monbs. MomsipHast Mmacca. MonsipHbIii 006EM ra30B. B3anMocBs3b KOIMUYECTBA, MAcChl M YUCIIA
CTPYKTYPHBIX €IMHHI] BELIECTBA
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duszndeckne W XUMHUYECCKHE SIBICHHSA. XHMHUYCCKas pCakousa u eé IIPpU3HAKH. 3akoH COXpaHCHHUA MAacCChbl BCIICCTB.

1.6
XHUMHYECKUE YPAaBHEHHS
2 [Tepuoanueckuii 3akoH u Ilepuonnyeckas cuctema xumudeckux anneMeHToB J[.1. MenneneeBa. CtpoeHue aToMoB
21 ITepuognueckuit 3akoH. llepmognueckas cucrema xumuueckux anemeHToB .M. MenpaeneeBa. Ilepuonsl U rpyIisbl.
@u3nYeCcKUil CMBICI TOPSIKOBOr0 HOMEPA, HOMEPOB MEPUOJIa U IPYIIIBI AJIE€MEHTa
99 Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHue 3JEeKTPOHHBIX 000J0UEK aTOMOB MEPBBIX
20 xummyeckux neMeHToB Ilepuoandeckoii cucremsl J[.11. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMMUECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB, Kalus, Kaaplusd (paanyca
2.3 aTOMOB, AJIEKTPOOTPHUIATETIbHOCTH, METANINYECKUX U HEMETAJUIMUYECKUX CBOMCTB) M UX COEIMHEHUHN B COOTBETCTBHUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoil cuctemMe U CTpOEHUEM UX aTOMOB
3 Crpoenue BemiecTBa
31 Xumunueckas cBsi3b. KoBaneHTHas (MossipHasi U HEMOJSPHAst) CBA3b. DJIEKTPOOTPULIATEIIbHOCTh XUMUYECKUX 3JIEMEHTOB.
HNonnas cBa3p. MeTtainnueckas cBs3b
3. Tunbsl KpUCTAIMUECKUX pPEIIETOK (aTOMHAas, MOHHAs, MeTaJuluyecKas), 3aBUCUMOCTb CBOWMCTB BellecTBa OT TUIIA

KPUCTAJUIMYECKOU PEIIETKU U BUJIa XMMUYECKOU CBSA3HU
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4 Baxuelime npeacTaBuTeNM HEOPraHMYECKUX BelecTB. HeMeTaiibl U X coeMHeHUs. MeTaibl U UX COEUHEHUS
Knaccudukarus 1 HOMEHKIaTypa HEOpPraHMYECKUX COCAMHCHHI: OKCHUIOB (CONe00pa3yrolire: OCHOBHBIE, KHCIIOTHEIE,

4.1 ampoTepHble) U  HecoleoOpasyrolue; OCHOBaHMM  (WENOYM W HEpPACTBOPUMbBIE  OCHOBAHHUA);  KUCIOT
(xucnopopacoaepxaiiue 1 0eCKUCIOPOAHbIE, OTHOOCHOBHBIE U MHOI'OOCHOBHBIE); COJNEH (CpEeTHUX U KUCIIBIX)

4 ®u3nueckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAJUIOB: BOAOPOJA, XJIOpa, KHUCIOPOJa, CEephbl, a30Ta,
docdopa, yraepoaa, KpeMHUs

43 ®u3nuecKkue M XHMHUYECKHE CBOWCTBA IMPOCTBHIX BELIECTB-METAJUIOB: JIUTHUS, HATpUSA, Kajus, MarHus W KaJbLUs,
AITIOMUHHS, JKeJie3a. DIEKTPOXUMHYECKUHN Psijl HANPSHKEHU METaIOB

W ®u3nuecKkue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCAMHEHUN HEMETAJUIOB: XJIOPOBOJIOPOAA, CEPOBOJAOPOAA,
aMMuakKa

45 Ousnyeckue U XUMHYECKHE CBOWCTBa OkcuaoB HemeramwioB: cepbl (IV, VI), asora(ll, IV, V), docdopa(lll, V),
yraepoaa(Il, IV), kpemuusa(IV). Ilonydyenne okcu10B HEMETAIIIOB

46 Xumudeckue cBoricTBa OkcuzoB: MetawioB [A—IIIA rpynm, muaka, memu(Il) w xenesa(ll, III). ITomydenwe okcumon

MCTaJ1JIOB
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XUMHYECKHE CBOMCTBA OCHOBAaHWN W amMpOTEPHBIX THAPOKCHUIOB (HAa MpUMEpe THUIAPOKCHIIOB ATIOMHUHUS, Kele3a,

4.7
nuHka). [lonydenne ocHoBaHu# 1 aMOTEPHBIX THAPOKCHIOB
OO0mue XWMHYECKHUE CBOWCTBA KHCJIOT: XJIOPOBOIOPOIHON, CEPOBOJOPOMHON, CEPHHUCTOW, CEpHOW, a30THOM,

4.8 dbocdopHol, KpeMHUEBOH, yrolbHONH. Oco0bIe XUMHYECKHE CBOWCTBA KOHIICHTPUPOBAHHON CEPHON M a30THOW KHCIIOT.
[Tomyuenue Kucnor

4.9 OO6mure xuMHYECKUE CBOMCTBA cpenHuX coneid. [lomyuenue coneit

4.10 [Tony4enue, cobupanue, pacro3HaBaHue BOJIOPO/IA, KHCIOPOIa, aMMHAaKa, YIIIEKUCIIOTo ra3a B 1JabopaTopuu

411 [Tomyyenue ammuaka, CEpHOM M a30THOM KHCIIOT B TPOMBITIUIEHHOCTH. O0IIHe CIIocoObI MOTyYeHNs METAJIJIOB

4.12 ['eneTnyeckas CBs3b MEXAY KJIaCCAMU HEOPTAHUUECKUX COSAMHEHUN

3) XHUMHYECKUE PEAKLUU

- Knaccudukanuss XUMHYECKUX PEAKIMH MO Pa3IUYHBIM TPHU3HAKAM: MO0 YUCIY W COCTaBY YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, 110 TETIOBOMY (P (EKTY, IO M3MEHEHHUIO CTETICHEH OKUCIICHUS XUMHUYECKUX JIIEMEHTOB

5 TemoBolt 3¢ ¢deKkT XUMHYECKOM peakluu, TEPMOXMMHYECKHE YypaBHEHHUS. ODK30- M OSHJIOTEPMUYECKHE DPEaKIIHH.

TepMoxuMudeckue ypaBHEHHS
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OXHUCINTEIIFHOBOCCTAHOBUTEIILHEIC pCaKkuunu. Oxucnurenn n BOCCTaAHOBUTCIIN. Hponeccm OKHUCJICHUA n

5.3
BOCCTaHOBJICHUS. DJIEKTPOHHBIN OalaHC OKUCINTEILHOBOCCTAHOBUTEIBHOM peakiiu

£ 4 Teopust 35IeKTPONUTHUECKON nucconuanui. KaTHoHbl, aHHOHBI. DJIEKTPOIUTHI U HEdNEeKTPoIuThl. CHIIbHBIE U cila0ble
aneKTpoauThl. CTeneHp AUCCOoUau

55 Peakiiun noHHOro oOMeHA. YCIOBUS NMPOTEKAaHHs pEeaKkIuii MOHHOrO OOMEHa, MOJHBIE W COKpalIéHHBIE HOHHBIC
YpaBHEHUS PEaKIUi

6 X¥MHA U OKpYy>Karolas cpejia

6.1 BemecrBa 1 matepuanbl B ITOBCEIHEBHOM XW3HM 4eIOBEKa. be3onmacHoe MCHONb30BaHUE BEHIECTB U XUMHUYECKUX
peakuuii B 1aboparopuu u ObITY. [lepBas moMoIs Ipu XMMUYECKUX 0’KOTaX U OTPABICHUAX
XUMHYECKOE 3arps3HEHHUE OKpYXKaromieil cpeibl (KUCIOTHbBIE IOXAM, 3arps3HEHUE IOYBBI, BO3AyXa U BOAOEMOB),

6.2 criocoObl ero npeporBpamienus IlpenensHas nonmyctumas koHuentpauus semiectB (ITJK). Pons xumuu B perienuu

HKOJIOTUYECKUX MPpoOsieM. Y CHIIeHHEe TApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CII0s
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[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUSI U UX COSAWHEHHUH B OBbITY, MEJUIIMHE, IPOMBIIIICHHOCTH U

6.3 CeNbCKOM Xo3giicTBe. [IprMeHeHHe MeTaJuloB W CIUIAaBOB (CTajib, YYTYH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHuH. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3HUU

6.4 [TpupoaHbIE UCTOYHUKH YIIIEBOIOPOJIOB (yroyb, MPUPOAHBINA Ta3, He(PTh), MPOAYKTHI WX TEepepadoTku (OCH3MH), UX
pOJb B OBITY M POMBIIITIEHHOCTH
[TepBoHavaNbHBIC TTOHATHA 00 OPraHUYECKHX BEHIECTBAX KAaK O COCIMHEHMSX yriiepona (METaH, 3TaH, STHJICH, alleTHICH,

6.5 ATaHOJ, TNIMIEPUH, YKCycHas KucioTta). [IoHsaTiHe 0 GMOIOrHuecKy BaKHBIX BEHIECTBAX: KUpaX, OejKaX, YriaeBoaax — U ux
POJIM B KHM3HU YEITOBEKA

7 Pacuérsr:

7.1 o popMysIaMm XUMHUECKUX COSAMHEHUIN

7.2 Macchl (MaccoBOM) 10JIM paCTBOPEHHOTO BEIIECTBA B PaCTBOpPE

7.3 10 XMMHYECKUM YPaBHCHUSM




81

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

1.

1.

2.

3.

1.

2.

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Xumus. 8 wmace. O.C. T'abpuwensa, W.I. OctpoymoB, C.A. CnagkoB, Mockga,
«IIpocsenieHue».

PaGouas terpaap. Xumus. 8 knacc. O.C. IN'abpuensin, I'.A. [llunapesa, M., «/Ipodax.

Terpaap a1 1a60PaTOPHBIX OMBITOB U MpaKTHUYeCKUX padot. 8 kiacc. O.C. ['abpuensH,
N.B. Akcenona, M., «IIpocBemieHue».

Xumwusi. Pabouast Terpanpb ¢ TectoBbiMu 3aganusmu EI'D. 8 kimacce. O.C. I'a6puensn, C.A.
Cnanxos, M., «IIpocBemieHue».

Xumusa. 9 kmacc. O.C. Tabpuwensn, W.I'. OctpoymoB, C.A. CmamkoB, MockBa,
«[IpocaermeHue».

Pabouas terpagp. Xumusa. 9 xmacc. O.C. Tabpuensn, I'.A. IllumapeBa, M.,
«IIpocBenieHue».

Tetpanp m1st 1a0OPAaTOPHBIX OMBITOB U MpakTUuueckux pador. 9 kmacc. O.C. [NabpuensH,
A.B.Kyniosa, M., «IIpocBemienne».

Xumus. Pabouas terpaap ¢ TecroBbiMu 3ananusMu EI'D. 9 knace. O.C. I'abpuensn, C.A.
Cnankos, M., «IIpocBemieHue».

METOINYECKHUE MATEPHAJIbBI IJIS1 YUUTEJIA

Xumusi. 8 kmacc. baszoBwiii ypoBeHb. IIpoBepounsie u koHTpodibHBIE paboTh.O.C.
I"a6puensy, ['.I'. JIpicoBa, M., «IIpocBemieHue.

Xumus. Buneoonsitel. OcHOBHOE 00111ee 00pazoBaHue (6a30BbIil ypoBeHB). 8-9 kiaccel

Xumuueckuil sHIMKnoneanyeckuit cnosaps. W. JI. Knynsuan, M., «lIpocsemenne»

IHHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

ABTOpCKUii pa3nen yuurens xumun boukapeBoit A.A. https://onlinetestpad.com/ru

BIIOK https://lesson.edu.ru/04/77?class=77



https://onlinetestpad.com/ru
https://lesson.edu.ru/04/77?class=77
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3. XKypuan «Xumus u xu3nb» http://www.hij.ru

4. DAeKTpOHHBIN XypHal «XUMHUKHU 1 Xxumusi» http://chemistry-chemists.com/index.html

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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