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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [a€T MPEACTABICHHE O LENAX, oOmiel cTpaTeruu OOydeHHs,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TIO pa3zieiaM M TeMaM MPOTrpaMMEbI TI0 XMMHH, OTIPEAETISeT KOJTUISCTBEHHbIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3SMOKHOCTH TpeaAMeTa JUIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIlerocst o OCBOCHUIO Y4eOHOTO COJIep>KaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAICHUSX YHEPTUU U 00 IBOJIOIMY BEUIECTB B MPUPOJE, O MYTIX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEH sl caMopa3BUTUS U (OPMHPOBAHUSA
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOJAMMBIX KaK B IIOBCEJIHEBHOW JKM3HH, TaK U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0Y4arOLINXCS;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO MpeaMeTa, KOTOPBIM SBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIBbHBIX MOHATUH XUMUHU, OCHOB HEOPraHHMYECKOW XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHH O XUMHUYeckoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEOBATEIHEHO OT OJHOTO YPOBHA K JIPyromy,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMUIO MPEJCTABICHUSA O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mup», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3a/lada yueOHOTO NpeaAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNN K HAyYHBIM METOJ[aM MO3HaHUS [TPU N3YYEHHUHU BEIECTB U XUMUYECKHUX PEaKlnii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHuM XMMHM Ha ypOBHE OCHOBHOIO OOILEro oOpa3oBaHUs BaXKHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIMX HPUOOPETEHUIO0 OOYYAIOIIMMHUCA OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBATH SBJICHUS OKPYKAIOLIEr0 MHpa, UCIOJb3Yys 3HAHUSA U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBALIUU K O0Y4YEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAaMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3Yy4YCHUS XMMHH Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

[Mporpamma paccurtaHa U Jyisi 00yJaIOUIMXCs C 33/ICPIKKOM TICUXUYECKOTO Pa3BUTHS, TaK
Kak coxaepxkanue nporpammbl Bapuanta AOOIT OOO BapuanT 1 coBmagaeT ¢ coaep:kaHHeM
[IPOrPaMMBbI JIJIsl HOPMOTHUITHYHBIX YUCHHKOB.



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jis1 XHMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznyeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakuus U e€ TpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTOPHBIM OOOPYIOBAHHEM, M3YyUYEHHE U ONMUCAHWE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHUH, HaOI0IcHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pactBopoMm coiqu memau (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yNbTaTOB MPOBEACHUS OIbITa, HIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakiuu TopeHust).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(busznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoTyueHus. KuciaoTsl U comu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoWcTBa BOJbl. OcHOBaHUS. Posib pacTBOpPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojieoOpa3ymomie (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpa3zyronie. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAaHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEX/y KJIACCAMH HEOPTaHUYECKUX COSTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TMPEKpaIIeHUs TOpeHUs (Moxkapa), 03HAKOMIICHHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHWE BHUIEOMATEPHAJIOB), HaOMIOACHHE 00pa3IlOB BEIIECTB KOJIMUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuna meau (ll) ¢ pactBopoMm cepHO#l KHCIOTHI, KHUCIOT C METaJlJlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepumoaunyeckasi cucrema xumu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux aieMeHToB J[. M. MenneneeBa. Ilepuonsr u rpynmbsl. DuU3nuecKuid CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTHKAa XHWMHUYECKOTO SJIEMEHTa IO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuoanyeckoro 3akona u Ileproguyeckoit cCUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENIbHBIE — peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMHU KHUCJIOT M IIEJI0YEH, MPOBEICHUE OIBITOB, WTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHHWE KakK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMOHATUM, Tak W TIOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHHUE, MO/IENb, SIBJICHUE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuomuueckas cucremMa xuMuueckux dnementoB [l U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3U. THIMBl KPUCTAIUIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYeCKUX COCJAUHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). JDK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHATHe O XuUMHUeCKOM paBHOBeCHMH. DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YPABHEHHM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconpany. CUIIbHBIE U CJIA0bIE AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEeakIUu OT BO3JAEHUCTBUS PpPa3IUYHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WITIOCTPUPYIOLUIUX MPU3HAKU MPOTEKAHUs peakluid MOHHOro oOMeHa (oOpa3oBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIIEPUMEHTAIBHBIX 3aa4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aMMOACHCTBHE C MeETaLIaMH, HEMETaUlaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoaM CepHOI KUCIOThI, KAUECTBEHHAs peaklus Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMeHnenue. Conn aMMOHUS, UX (pu3nyecKkre U XMMUYECKHe CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEM aMMOHHUS B KauyecTBE MMHEPAJIbHBIX
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPAHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0Te3a IJ100aJbHOrO MOTEIUIEHHs KIIMMara, MapHUKOBBIM 3¢ddext. YronpHas Kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [oHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE M MpPHUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCTOIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB U MX COCOUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJeHHEe Tmpolecca OO0yriMBaHMs  caxapa IMOJA  JIeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa U UX COCIUHEHHI
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM MPOTUBOrasa, MojiydeHue, cooupanue, pacrno3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKaTHOM HPOMBIIIJICHHOCTH, PEIICHNEe IKCIEPUMEHTANbHBIX 337a4 Mo Teme «Baxueiiue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauloB. MerauiMmueckass CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTajab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanus). OKCUIBI U TUIPOKCUIBI HATpUs U Kanus. [IpumeHeHue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuuyeckux sneMeHToB /[[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaXOXKIEHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXKJAeHHE B Tpupoje. Ouznueckne u XUMHYECKHE CBONCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxOXJIeHHue B mpupoje. Ousnyeckue u XUMHUYECKHUE CBOKCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3YYEHHUE pEe3yJbTaTOB KOPPO3WH METAIOB (BO3MOXKHO HCMOJb30BAaHUE BUIECOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJBb30BaHHE  BUACOMATEPHUAJOB), MNPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUasIOB), UCCIIEIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XHMMHUYECKUX peakiuii B ObITy. I[lepBas momomip Npu XHMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuasoB (CTEKIIO, CILIAaBbl METAJIIOB, MIOJIMMEPHBIE MAaTEPUATIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMU JJ11 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.
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OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICIIUPOBAHUE, U3MEPEHUE, MOJICIb, SIBICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHUS, MATEPUAIIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, MMTATEJIbHbIE BELIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPHHATHIME B OOIIECTBE NpPaBUJIAMUA M HOPMaMH TIOBEICHHS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACHIMPEHHE OMbITA NCITEILHOCTH Ha ©&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(MOpMAINUEH O MEePEeIOBhIX TOCTHKCHUSAX M OTKPBITHAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COLMAIBHBIX HOpPMax M TMPaBHIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX OKCICPHMEHTOB, CO3[aHHM Y4YEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAay4YHOH  KapTHHBl MHpPa, MPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLECCOB U SBICHUH, IO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M ITO3HAHHMIO, JII0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIEHHOCTH J>KU3HHM, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0POBEIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS
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mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJIOJDKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JI0OrHYecKOro BOCIIUTAHUS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUS MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JUIsl MOBBIIIECHUS YPOBHS IKOJIOTUUECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeToB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH  (BBIIEISATH UX  XapaKTepHble MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHUH, MPEe0oOpPa30OBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:
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YMEHHUE HWCIOJb30BaTh IOCTABICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA IO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOATh 32 X0/I0M IPOIIecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €TI0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U MHTEPIIPETUPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3JIMYHbIE METOJIBI M 3AIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJa/IcHHE KYIbTYPOH aKTHBHOTO WCIIOJIb30BAaHUS Pa3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJbh30BaTh W aHAIM3MPOBATH B Ipollecce ydeOHOW W HMCCIeNOBaTEIhCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOIPOCHl (B XOJ€ auaiora W (WJM) JTUCKYCCHH) TO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh INPE3eHTALUI0 Pe3yJIbTaTOB BBHIMOJIHEHHUS] XHUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATETbHOCTH MpPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuyéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHbIX W IO03HABaTEJIbHBIX  3a7ad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIpe/ijlaraéMble B YCIIOBUU 3aJaHUA.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE
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oOyJaromMMHUCs Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JeicTBHH, cnenuduyeckue st
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHAash W MOJICKYJsIpHAs Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAs CBsA3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0O CHMBOJIMKY JUJIi COCTaBlieHHs (QOpMys BEImIECTB |
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeNEHHOMY KJIacCy COEAMHEHUH 1o ¢opmynaaMm, BHUA XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTteMe, 3aKOHOB COXPAHEHUs MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«mmoboynass mnoxarpynmna (b-rpymma)», manble U OOJbIIME MEPUOMABI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHUCIO DJICKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMUHBIX YCIOBUSIX;
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BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATh OCHOBHBIE OIEPALMH MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BAaHUS XMMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakMyc, GeHoiTanent, MeTUIIOpaHK U APYyrue).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIMS, peaklUud HOHHOrO oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsl, HMOHHAs, METaJUIMYEeCKas), KpUCTAITIMYECKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKkiuH, IMpeleibHO JOMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo (GopMynaMm, BUJ XUMUYECKOHN CBSI3U (KOBAJCHTHAas, MOHHAS,
MeTa/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEMIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbIica [lepuonuueckoro 3akona [[. 1. MenzaeneeBa u JeMOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproaunueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas mnoarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpymma)», Mmanble W GoJbIINE TMEPHOMBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB M PACHpPEIeNICHHE UX IO AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH 0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB JJIEMEHTOB M HX
COCJMHEHUH B Mpejeiax MajblX MEepUOJOB U TJIABHBIX MOATPYII ¢ yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (MO0 YHUCIY W COCTaBYy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOLIME M cHenu(pUYEecCKue XWMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIK/Iasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKMAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIYUCIIATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIim;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOW TMOCcyaod U JabopaTopHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpallleHUs C BelleCTBAaMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, MOATBEP)KIAIOINEe KaUyeCTBEHHBIH COCTaB PaziIMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPALMU MBICIUTEILHON AEATEeIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHbl€ METOJbl TO3HAHUA — HAOMIOJIEHHe, U3MEpPEeHHe, MOACIUPOBaHUE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 05 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH ’ https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsatue 06 5 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKHCJH/IeTceJ?LHZ- 3 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68 45

[TPOI'PAMME
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9 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | e 6
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Obmas xape;gzpncmxa X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroro no pazzueny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

3.1 06 7 4 bubmmoreka [JOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m.edsoo.ru/7f4la636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHAJIbl B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU yesioBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeTo1ax MO3HAHUS B 1 05 bubmmoreka [{OK
XUMUH ’ https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOparteHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
6 ATOMBI M MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
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3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyia.

bubmuoreka [JOK

10 BaneHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHEHUHN https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaIu4ecTBa, MacChl
17 BeIlleCTBA 110 ypaBHCHI/I}IM’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanus xuMmuaeckux
18 peaKuHI(“f (co:ﬂHHeHHﬂ Pa3IOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONEIUCT. O6O(§IIIJI_ICHI/IC u bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CoctaB bubnuoreka LIOK
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Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
poAia (peaxtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
C 0
23| nabopumopu n npowsmemoc bGmnorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakuyu, IOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
T .
55 | serprmenresorme, morsbu or bitGmnorera LIOK
P R, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IT 6ota Ne 3
% | dlonyseme ncotupmme bnorera LIOK
- P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JI1a, U3YYCHHE €TO CBOHCTBY»
Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
27
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
28
Bozopoaa. IIlpumeHenne Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COJISAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOIa B bubnunoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK

«Ilonyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4f42
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HU3yYECHHUE ETO CBOMCTB)

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubmuotexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuorexa [JOK
HHJIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEb.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10JIs BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
omnpeeIéHHOM MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue 1 XuMHUYECKHE CBOMCTBA Bitmiorexa 1IOK
41 KHUCJIOTHBIX, OCHOBHBIX U

aM(pOTEpHBIX OKCUIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: COCTaB, KaccuUKaIms, bubmuoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocras, knaccudukarus, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
C : )
16| comentimomyeemen mmmoes Bnmmorexs [1OK
N e ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTraHHYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 | xoccam neoprammccinx biuGorera LIOK
. P https://m.edsoo.ru/00ad9a50
COCTUHCHUI
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
K 0ota Ne3
" : gHTpOJ'ILHaH paborta 10 TeMe BuGamnorexa [OK
CHOBHBIC KJIACChl HEOPraHUYCCKHUX
. P https://m.edsoo.ru/00ad9ela
COCIUHECHUI
I1
51| st snowesnon. Tonsme buGorera IOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
59 [Iepronnueckuii 3aKOH U bu6mmoreka [JOK

Hepnoz[quCKasl cucrema

https://m.edsoo.ru/00ada52¢c

27



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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
https://m.edsoo.ru/00ada52c

XUMUYECKuX dneMeHToB J1. Y.
Meneneena

3nauenue Ilepuoanueckoro 3akoHa
JUISl pa3BUTHsI HAYKU U NTPAKTUKH. [I.

bubmmorexa [{OK

53 . MenneneeB — yu€Hblii, earor u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
o4 [Iepuoasl, rpynmsl, MOATPYIIIIEI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
55 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. U3oTtorsr https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX O60J'IO'—ICKu BuGmorexa LIOK
56 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
57 3JIEMEHTA TI0 ero MOJ0KEHUIO B bu6mmoreka [IOK
Iepuoanyeckoii cucreme [1. U. https://m.edsoo.ru/00ada824
Meunneneena
58 DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas XuMHu4YecKas CBsI3b Bubmuorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosspHas bubnnoreka [JOK
XHUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
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peakiuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.e dscﬂ).ru 100adb076
55 | Coprorme st Somemeomn | 1 s Bnmmorexs [1OK
. https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cUCTEMAaTH3AIUs 3SHAHWHA https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
cUCTEMAaTH3aIMs 3HAHWHA https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUcTEMAaTH3aIUs 3HAHWHA https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 45

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOICTB XEIMI/I‘-IeCKI/IX 3JIEMEHTOB 1 bubamorexa LOK

) https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3J/iesioB Kypca
8 kmacca»

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PeaKImii 0 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XMMUYECKOM

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubmorexa [JOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsATHE O XUMHYECKOM
8 paBHOBecuH. DAaKTOPBI, BINAIOIINE 1 bubnmorexa HOK
> https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH
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1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHUECCKON
10 ,[[PICSOIII/I&III/H/I?CI/IJIBHBIC 1 ciabbie Bubnuotexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkIUuil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOMTHUECKOM https://m.edsoo.ru/00add5d8
JIUCCOIMAITAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o runmpoause comnei bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX bubmuorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponsnas pabora No2 mo teme
17 «QIIEKTpOJINTHYECKAs bubnuoreka [IOK
IHACCOLMAINASL. XUMUUECKHE https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA raJIOT€HOB. bubnuoreka [IOK
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XHUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

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

Xnoposojopoa. CossiHast KUCIIOTA,

bu6mmoreka [{OK

19 XHMHUYECKHE CBOMCTBA, MOJIYUYEHHE,
yi https://m.edsoo0.ru/00ade104
MIPUMCHCHHE
ITpaxTryeckas padora Ne 2 o Teme
20 <<1?Ion cHHUE COIjIﬂHOfI KHCIIOTBI Bubnuorexa LIOK
YHACHIE oI ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brerunciaenus 1o ypaBHEHUAM
21 XAMHYECKIX eazp W, €CIIH OUH bubmmorexa [TOK
PCAKLIHH, 8 https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpyrmmsr https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIe MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 N
COEMHEHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBOIOPOT, CTPOCHUE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/II;/II/I‘ICCK,I/IC Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunapl ceprl. CepHas KMCIIOTa,
25 (1)I/ISI/I‘IILGCKI/I12 u XHl\queCKI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE IIPOMBIIIIIIEHHOr0 cHocoda
p N bubnunorexa [IOK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPBI

Briuncienne MmaccoBor 10U

bubmuoreka [JOK

21 BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,

28 pacnppoycr;paHeHHe B IIPHPOJIC bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
(dusznyecKre 1 XUMUYIECKUE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMUMHYECKHE CBOMCTBA, MOJIyYeHUE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTruueckast pabota Ne 3 o Teme
30 «lPlonyquHe athHaKa H3yUeHUE Bubnuorexa LIOK
B ’ https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kucioTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIeH Cpe/ibl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (1)00((11))05Ha;1 Kan((l))Ta (b(bIEBHEI\Q:KHe u bubmmorexa LIOK
- https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnuoreka [JOK

ynoopeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacipocTpaHEHHE B

35 npupoje, hpuznyeckue u Bubnnorexa HOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYCCKUE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJIOTUYECKHE MPOOIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYroapHas KucioTa U €€ Cou bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpaktruueckast pabota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpemHuwuii u ero coenuHeHus bubmorexa [JOK
https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX bubmuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIbl M KX COCTUHCHUS
KonTpoibnas padorta Ne3 o teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ael103e
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METaJlJI0OB. MeTalnueckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaIIMuecKast
pemérka. Gu3nyecKkre CBOMCTBA
METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUN Psifl Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MetaiuioB. CriiaBel. Berauncienns
45 10 YPaBHEHUSIM XUMHUYECKUX Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enotrtie MeTaiTEL https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [JOK
KaJIbIUil 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHUS KaJIbLIU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3ALIUSI
3HAHHUH
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKECTKOCTh BOJIBI U METOIBI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bubnuorexa LIOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3aja4 1mo teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHS
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
60 W3 PEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJICPXKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOTyKTa
peakuu
61 O00011IeHNE U CUCTEMATH3ALMSI
3HAHHUH
KounTtponbnas pabora Ne4 no teme
62 «BaxxHeitne MeTallIbl U UX
COCJTUHECHUS»
63 Bemiectsa u marepuaisl B bu6mmoreka [JOK

MOBCEIHEBHOM JKHU3HU YEJI0BEKa

https://m.edso0.ru/00ae3f50
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XHMMHUYECKOE 3arps3HEHUE bubmuoreka [IOK
64 . 1
OKpYKarloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O60011EHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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[lepeuens (komudukaTop) pacHpeleNeHHbIX IO KjlaccaM IPOBEPSIEMbIX
TpeOoBaHUN K pe3ylnbraraM OCBOEHHUS OCHOBHOU 00Opa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHUS U DIIEMEHTOB COAEPKAHUS 10 XUMUHU.

[IpoBepsiemble TpeOOBaHUSA K pe3ylibTaTaM OCBOEHUSI OCHOBHOM
o0Opa3oBareNnbHON MPOrpaMmsl (8 Kiace)

Kon [IpoBepsieMble peIMETHBIE PE3YIBTAaThl OCBOCHUSI OCHOBHOM
npoBepsieMor | 00pa3oBaTesIbHON MPOrpaMMBbl OCHOBHOTO 00IIEro o0pa3zoBaHus
0 pe3ynbTara

1 ITo Teme: "IlepBoHauabHBIE XUMUYECKUE TOHATHUS"

1.1 pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYCCKUX TIOHATHN: aToM,
MOJICKYJTa, XUMHYECKHUIA AJIEMEHT, TIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOIHAS ), BAJICHTHOCTD,
OTHOCHTENbHAsl aTOMHAasi W MOJICKYIISIpHas Macca, KOJTUYeCTBO
BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas  JIOJA
XUMHYECKOTO DJJIEMEHTa B COEIWHEHUH, MOJISIPHBIA 00beM,
XUMHUYECKas peakius, KilacCupuKalusg peakiuil: peaxkiuu
COCIMHEHHUS, PEAKIUU pPAa3JOKEHUS, PEaKIUu 3aMelIeHHUs,
peakuuu oOMeHa, DJK30- U DJHAOTEPMHYECKHE pPEaKIUH,
TEIJIOBOM 3(PEKT peakiu, pacTBOP, MaccoBasl JIOJIsS BEIIECTBA
(mpolieHTHAsI KOHIIEHTpAIKs) B pacCTBOpE

1.2 WUIIOCTPUPOBaTh ~ B3aMMOCBA3b  OCHOBHBIX  XMMHUYECKHX
MNOHSATUN U MPUMEHSTH 3TU MOHATUS MPU ONHCAHUU BEIIECTB U
VX IIPEBpALLICHUI

1.3 UCIIOJB30BaTh XUMHUYECKYK) CHUMBOJIMKY JUISl COCTAaBIICHUS
¢dbopMyn BEIIECTB U YPABHEHUI XUMUUYECKUX PEAKIIHIA

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHA
ABoraapo

1.5 OTIpPECNATh BAaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX
COEMHEHUAX

1.6 KJIACCU(PUIIUPOBATH XUMUYECKHE PEAKIUU (10 YUCILY U COCTaBY
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YYaCTBYIOUIUX B PEAKI[MU BEUIECTB, IO TEINIOBOMY (P (PEKTy)

1.7 BBIYUCIIATE OTHOCUTEIIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO
Macchl BEIIECTB

1.8 BBIYMCIITh MAacCOBYIKO JOJI0 XHMHYECKOTO 3JEMEHTa IO
dbopmyne coenuHeHUs,

1.9 BBIYMCIIATH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 NPUMCHATh  CCTCCTBEHHO-HAYYHBIC METOJBI  IMO3HAHUSA -
HAONIONICHWe, W3MEpPEHUe, MOJEIUPOBAHUE, DKCICPUMEHT
(peasibHBIM U MBICIICHHBIN )

2 I[To Tteme: "Baxneiimme mnpeACcTaBUTEIN HEOPraHUYCCKUX
BeIIECTB"

2.1 pPacKpbIBaTh CMBIC]T OCHOBHBIX XUMHUYCCKHX TOHSITHH: OKCHII,
KHCJI0Ta, OCHOBaHUE, COMb

2.2 ONpEAeNATh MPUHAJICKHOCTh BEIIECTB K OINPEACICHHOMY
KJIacCy COeAMHEeHUH 1o popmymnam

2.3 KJIaCCU(HUIIUPOBATH HEOPTaHNYECKHUE BEIIECTBA

2.4 XapaKTepU30BaTh (OMHCHIBATh) OOINME XUMHUYECKHE CBOWCTBA
BEIIECTB  PAa3IMYHBIX  KJIACCOB, TOATBEPXKIAs OIMHMCAHHUE
npUMepaMHu MOJICKYJSIPHBIX ~ YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINHI

2.5 IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTHU IPOTEKAHUS
XUMHYECKUX TPEBPAIEHUN B PA3TUYHBIX YCIOBUIX

2.6 CJelOoBaTh IpaBUjaM IMOJIb30BAHUSI XUMHUYECKOM MOCYyIoll H

1a060paTopHBIM 000PYIOBAaHUEM, a TAK)KE MpaBUiIaM 0OparieHus
C BELIECTBAMU B COOTBETCTBUU C HUHCTPYKUUAMH MO
BBIMIOJIHEHUIO ~ JJAOOPAaTOPHBIX  XMUMHUYECKUX  OMBITOB IO
MOJIYYEHHUIO U COOMpPaHHIO ra3000pa3HbIX BEUIECTB (BOIOpOaa U
KHUCIIOPOJ]a), TPUTOTOBIEHUIO PACTBOPOB C  OMpPEACICHHOU
MaccOBOM JI0JIe pacTBOPEHHOIO BEILIECTBA, IUJIAHUPOBATh U
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NIPOBOIUTh XUMUYECKHE OSKCICPUMEHTH IO PAaCIO3HABAHHUIO
pacTBOPOB IIENOYEH W KHUCIOT C TOMOIIBI0 HHIWKATOPOB
(;makmyc, dheHondTanient, METHIOPAHK U APYTHUE)

2.7

ITPOBOANTDL PACUYCTHI 110 YPAaBHCHUIO XUMHYECKON pC€aKkuuu

ITIo Teme: "llepnoanueckuil 3axkoH u llepuoguueckas cucrema
xuMuueckux 3neMeHToB .M. Menneneera. CtpoeHue aroMoB.
XuMHU4eckass  CBS3b. OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE
peakuun"

3.1

PACKpPBIBATH CMBICJT OCHOBHBIX XHUMHWYCCKUX MOHSTUI: Aapo
aroMa, BHGKTpOHHBIﬁ clion aroMa, aroOMHasid 0p6I/ITaJ'IB, paanyc
aroMa, XUMHYCCKasi CBA3b, IMOJIAIPpHAaA )51 HCTIOJIAApHAA
KOBAJICHTHAs CBA3b, JJICKTPOOTPUIATCIBHOCTb, MOHHAA CBA3b,
HOH, KaTHOH, aHHUOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHUYCCKHUC JJICMCHTHI

3.3

ONMMCHIBaTh MU XapakTepu3oBaTh  TaOauuHyo  dopMmy
[leproguueckoii cUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh
noHsATUA "miaBHas moarpynmna (A-rpynma)" u  "moOGouHas
noarpymnmna (b-rpynmna)", "maneie" u "6onpime" mepruob

3.4

packpbiBaTh cMbica [lepuonnueckoro 3akona .M. Menneneena:
JNEMOHCTPUPOBaTh TMOHUMAHHUE TEPUOANYECKON 3aBUCHMOCTH
CBOMCTB XUMHUYECKHUX DJJEMEHTOB OT HUX I[IOJOXKEHUA B
[lepnonnueckon cucreme

3.5

COOTHOCHTH O00O3HA4YCHHS, KOTOpPhIE HMEIOTCS B TaOJHIIC
"Ilepponuueckas cucTeMa XUMHUYECKMX dnemeHtoB J[.1.
MeHnneneeBa" ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS
aTOMOB XMMHYECKHUX IJIEMEHTOB (COCTaB W 3apsija sapa, odiiee
YUCJIO DJICKTPOHOB M PpacHpeefieHHe HUX 0 JJIEKTPOHHBIM
CJI05IM)

3.6

onpeacATb CTCIICHb OKHCJICHHUA JJICMCHTOB B 6I/IHapHBIX
COCOMHCHUAX

3.7

ONpENENATh BUJ XUMHUYECKON CBSI3U (KOBAaJICHTHAs U MOHHAsA) B
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HCOPraHM4CCKUX COCAMHCHUAX

[IpoBepsieMble I€MEHTHI cofiepkaHus (8 Kiacc)

Kox

[IpoBepseMBlii SIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHBIG XUMHYCCKHUEC ITOHATHUSA

1.1

[Ipenmet xumuu. Ponb XUMUK B )KU3HU YETIOBEKA. XUMUS B CUCTEME
Hayk. Tena u BemectBa. @U3MUeCKUE CBOKWCTBA BEMIECTB. ArperaTHoe
COCTOSIHME BEIIECTB

1.2

[TousaTre o MeTonax MO3HAHUS B XUMHUU. YHCTBIE BEIIECTBA U CMECH.
CrniocoOsI pazaeneHus: cMecei

1.3

ATOMBI U MOJIEKYJIbI. XUMUUYECKHE 31EMEHThI. CUMBOJIBI XUMHUECKUX
JIeMEHTOB. IIpocThie U CI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE
YUEHHE

1.4

XuMuyeckas (I)OpMy.Ha. BanentHocTh aTOMOB XUMHYCCKHUX
3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeabHas
atromMHass Macca. OTHOCHUTEJIbHAs MOJICKYJIIpHAad Macca. MaccoBas
JO0JII XUMHUYCCKOI'O 3JICMCHTA B COCIUMHCHNU

1.5

KonnuectBo BemectBa. Monbs. Monsipas Macca. Bzaumocssizb
KOJIMYECTBA, MACChl W 4YHCJIa CTPYKTYPHBIX €IMHHUI[ BEHICCTBA.
Pacuersl mo ¢popMmyrnaMm XUMHUYIECKUX COCTUHEHUIN

1.6

@u3nueckrue M XMMHUYECKHE SIBIICHHS. XHUMHUYECKas peakuus U ee
OPU3HAKU. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB. XHMHUYECKHE
ypaBHeHus. Kiaccudukanus XMMHUYECKHUX peakuuid (CoequHEHUs,
pa3IoKEHUs, 3aMEeIICHUs, OOMEeHa)

1.7

XUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOU, C
npaBwiIaMu paboOThl B Jaboparopuv W TpHEMaMH OOpaIIeHUS C
1abopaTopHBIM 000PYIOBaHNEM, W3YYCHUE U OMHCaHUE (HU3HMUECKUX
CBOWCTB  00pa3lloB  HEOPTraHWYECKWX BEIIECTB, HAOIIOIECHUE
¢usnueckux (MIaBICHUE BOCKA, TasHUE JIbJa, PACTHpaHUE caxapa B
CTYINKE, KUIEHUWE W KOHACHCALMsl BOJABI) M XUMHUYECKUX (TOpeHue
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CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJAEHCTBHE MeJa C
KUCJIOTOM)  sIBIEHUN, HaOMIOJeHWEe U  OMNHCAaHUE MPU3HAKOB
MPOTEKaHUsT ~ XUMUYECKMX  peakuuil  (pasjokeHue  caxapa,
B3aMMOECICTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pas3iioKeHUe
ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJEHCTBUE *Keye3a ¢
pactBopom conu menu (I1), uzydenue cnocoOoB pazjesieHus: cMecen
(c MOMOILBIO MarHuTa, (PUIBTPOBAHKE, BhIMAPUBAHUE, TUCTUILIALIMS,
xpomarorpadusi), HPOBEJECHHWE OYUCTKA  [OBAPEHHOM  couH,
HaOMOICHWEe M OINKCAaHME pEe3yJAbTaToB IPOBEJECHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHUE Mojemei
MOJIEKYJ (IIapOCTEPIKHEBBIX)

Baxneimue NpeaACTABUTCIIN HCOPTIaHUYICCKUX BCUICCTB

2.1

Bosnyx - cmech razoB. CocraB Bo3ayxa. Kucmopom - sneMeHT u
npocTtoe BemecTBo. Haxoxkaenue kuciopozaa B npuponae, puandeckue
U XUMHUYecKkue coiicTBa (peakuuu ropeHus). Oxcuasl. [Ipumenenue
kucinopona. CrnocoObl TONydYeHHUs KUcCIopojaa B jaboparopuu H
npomblnieHHocTH. KpyroBopor kuciopona B mnpupone. O30H -
aJUIOTpOIHas MOIU(UKAIUS KHUCIOpOoaa

2.2

TerutoBoit  3pdexT XuMHUUECKOH peakmuh, TEPMOXUMHUYECKHE
ypaBHEHUS, 9K30- M JHIOTEPMHUYECKHE PEaKIMH. TOIUIMBO: Yrolib U
MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJIEHHE MapHUKOBOTO 3ddekTa,
pa3pylieHre 030HOBOTO CIIOS

2.3

Bogopon - anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopona B
npupone, (U3MYeCKue U XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE,
criocoObI momy4yeHust. Kucnorsl u conu

2.4

MonsipHblii 00beM ra3oB. PacyeTsl Mo XUMUYECKUM YpaBHEHUAM

2.5

dusnyeckne CcBOWCTBAa BOABI. Boma kak pactBoputenb. PacTBOpEI.
Hacellennbie 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB
B BoZie. MaccoBast 10J1 BEIIECTBA B paCTBOpE. XMMHUUYECKHE CBOMCTBA
Bonbl. OcHOBaHUs. Poib pacTBOpOB B MPUPONIE U B KU3HU YEIIOBEKA.
Kpyrosopot Bonbl B ipupojie. 3arpsisHeHue NpupoaHbIX Bog. OxpaHa
Y OYHUCTKA NPUPOJHBIX BOJ

2.6

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Okcuppl.
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Knaccudukanus okcunos: coneodpaszyromiue (OCHOBHbIC, KUCIOTHEIE,
amdorepubie) u HecoseoOpasyromue. HomeHknaTypa OKCHIOB.
DU3UYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonydyeHne okcugos

2.7 |OcHoBanus. Knaccudukaiys oCHOBaHUNA: IIEJI0YM U HEPACTBOPUMBIE
ocHoBaHMsA. HoMeHnkiarypa ocHOBaHUN. PUBNYECKHE U XUMHUYECKHUE
CBOMCTBa OCHOBaHuM. [lonyuyenue ocHoBaHUH

2.8 |Kucnotrel. Knaccudukanus xucnor. Homenkiatypa  KHUCIOT.
OuU3NYECKUEe W XUMHUYECKHE CBOWCTBA KHUCIOT. Psja akTUBHOCTHU
metajuioB H.H. bekerosa. [lonyuenue kucior

2.9 |Comu. Homenknarypa cosneil. @uznueckue U XMMUUYECKHUE CBOMCTBA
conen. [lomyuenue conen

2.10 |Tenetndeckas CBSI3b MEXKAY KIIaCCAMHU HEOPTAaHUYECKUX COCTMHEHUIN

2.11 | XuMuyeckun AKCIIEPUMEHT: KaueCTBEHHOE Onpe/ieieHrE

cColepKaHUsA KHUCIOpoAa B BO3AyXe, IMONy4YeHUe, coOupaHue,
pacno3HaBaHWE€ M M3YYEHUE CBOMCTB KHCIOpOAa, HaOIIOneHne
B3aUMOJICVCTBUSA BEIIECTB C KUCIOPOIOM U YCIIOBHSI BOZHHUKHOBEHUS
U TpeKpalieHus TopeHus (moxkapa), O3HAKOMIIEHHE C 00pas3lamu
OKCHJIOB U OIMCaHME WX CBOWCTB, TIONyuYeHHE, coOupaHue,
pacrno3HaBaHUE€ UM HU3y4YEHUE CBOMCTB Bojopoaa (ropeHwue),
B3aUMoJieicTBUE Bojopona ¢ okcugom wmeau (II)  (Bo3MokHO
UCIIONb30BaHKE BHIEOMATEpUalioB), HAOMONEHNEe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEOBAHHE OCOOCHHOCTEW pPacTBOPEHHUS
BEILECTB C Pa3IMYHON PaCTBOPHUMOCTBIO, IPUTOTOBICHUE PACTBOPOB
C OIIPEIENICHHOM MAacCOBOM JOJIEM PAaCcTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C MeTallaMH (HaTpUEM U KaJIbLIEM)
(BO3MOXKHO  MCIIOJIb30BAaHHUE  BHJIEOMATEpPHUAJIOB),  OIpPEACIICHHE
pacTBOPOB KHUCIOT H WIEJOYEel C TMOMOIIbID HWHAUKATOPOB,
UCCJIEIOBAaHUE O0Opa3l0B HEOPraHUYECKUX BEIIECTB Pa3JIMYHbBIX
KJIACCOB, HAOMIOJEHWE M3MEHEHHUS OKpPacKH HWHIUKATOpPOB B
pacTBOpax KHUCJIOT U WIEN0YEed, M3yYeHUE B3aUMOJCUCTBUS OKCHJIA
menu (II) ¢ pacTBOpoM CepHOW KHCIOTHI, KHUCIOT C METaJlJIaMH,
peakuMil HEeUTpaau3aluvy, MOJYYCHHE HEPACTBOPHMMBIX OCHOBaHMW,
BBITECHEHHE OJIHOTO MeETalljla JIPYTMM M3 pacTBOpa COJH, pPEUICHUE
SKCIIEpUMEHTAJIBHBIX 3a7ad 1o TeMme "BaxkHelmme  KIacchl
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HEOPraHUYECKUX COCAUHECHUI"

[lepuonnueckunt 3axkoH u llepuoguueckas cucTemMa XHUMUYECKUX
anemenToB .M. Menneneesa. CtpoeHue aroMOB. XUMUYECKas CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINU

3.1

[lepBble  MOMBITKM  KJIacCU(UKALMM  XUMHYECKUX  IJIEMEHTOB.
[lonsiTME © Trpynmax CXOAHBIX DJIEMEHTOB  (IEJOYHBIE U
MICJIOYHO3EMEIIbHBIE ~ METaJUlbl, TaJOreHbl, HWHEPTHBIC  Ta3bl).
DJIEeMEeHTHI, KOTOpbIe 00pa3yroT aMGOTEPHBIE OKCUIBI U THIPOKCHUIBI

3.2

Ilepmonnuecknii 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHUX
JJIEMEHTOB J.N. Menneneesa. Koporkonepuognas 51
mHHOTNIeproaHast ¢opMmbl [lepuoguyeckoil CUCTEMBI XUMHYECKUX
anemenTtoB J[.MI. Menneneesa. llepuonsl u rpynnbl. Pusnyeckuii
CMBICJI IOPAIKOBOIO HOMEpa, HOMEPOB MEPHUOAA U TPYNIIBI 3JIEMEHTA

3.3

Crpoenune aromoB. CocTaB aTOMHBIX sAep. M30Tonbl. DIEKTPOHBI.
CrtpoeHue IMeKTPOHHBIX 000704eK aTOMOB MEPBBIX 20 XMMHUUYECKUX
SJIEMEHTOB [Tepunonnueckoi CHUCTEMBI J.H. Menneneena.
XapakTepucTUKa XUMHUYECKOTO JJEMEHTa IO €ro TMOJIOKEHUIO B
[Tepunonnueckou cucreme .M. Menneneena

3.4

3aKOHOMEpPHOCTH  HW3MEHEHHs paauyca aroMOB  XUMHUYECKUX
AJIEMEHTOB, METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO
rpynmnaM # nepuogaMm. 3HadeHue llepuoguyeckoro 3akoHa H
[lepuonnueckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB JJISI Pa3BUTHUSA
Hayku U npaktuku. JI.1. MeHnenees - ydeHbId U TpakKJaHUH

3.5

Xumnueckast cBsi3b. KoBajeHTHas (ModsipHas U HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBA3b

3.6

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
[Iporiecchl  OkuCAEHMST HW  BOCCTAHOBJIEHHA. OKHUCIUTENH U
BOCCTAHOBUTEIHA

3.7

XUMHUYECKUI IKCIIEPUMEHT: U3yUYEHHE 00pa3l0B BEIIECTB METAJIOB
Y HEMETAJJIOB, B3aWUMOJCHUCTBHE THUJPOKCHAA I[MHKA C PAacTBOpAMU
KUCJIOT M WIEJI0YEH, IMPOBEICHUE OIBITOB, WLIFOCTPUPYIOMIHNX
MpUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid (ropeHue,
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peaKIuy pas3ioKeHUs, COCMHEHUS)

[IpoBepsiemble TpeOOBaHUA K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM

o0OpasoBarenbHON MporpaMmsl (9 Kiace)

Kox
MPOBEPSEMOT
0 pe3ynbTara

[TpoBepsieMble TPEIMETHBIE PE3yTBTaThl OCBOCHUS OCHOBHOM
00pa3zoBareNbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs

1

ITo Teme: "BemecTBo n xumuueckas peakus'”

1.1

PacCKpbhIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX TOHSITUH: PAcTBOP,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI, AMEKTPOTUTHYECKAS
JTUCCOIMAINsI, pPEaKIuyu HWOHHOTO OOMEHa, Karaiuzarop,
XUMHUYECKOe paBHOBECHE, 00paTUMbIC U HEOOpATUMBbIC PEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, OKHUCIIUTEINb,
BOCCTAHOBUTEb, OKHCJICHHE W BOCCTAHOBJICHHUE, AJUIOTPOIIHSI,
aMmdorepHOCTh, XUMHUYECKass CBS3b (KOBaJEHTHAas, HWOHHAas,
MeTaJJInyeckas),  KpUCTaZIMYecKass  pelnieTka,  CIUIABBI,
CKOPOCTh XUMHYECKOHN peaKInu

1.2

WUIIOCTPUPOBaTh ~ B3aMMOCBA3b  OCHOBHBIX  XUMHYECKUX
NOHSATUN U NMPUMEHSTH 3TU MOHATUS MPU ONHCAHUU BEIIECTB U
UX MIPEBpAILCHUI

1.3

COCTaBJISITh YPABHEHUS AJIEKTPOJIMTHYECKON AUCCOIMALUU
KHUCJIOT, IIEJI0YE€H U COJICH, IMOJIHBIE U COKPAIIICHHBIC YPaBHCHUS
peaKIuii HOHHOTO 0OMEeHa

1.4

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEACTBOM COCTaBJICHUS DIICKTPOHHOTO Oallanca
3THUX PEAKIHAMN

1.5

IMPOBOAXTDH PACYCTHI I10 YPABHCHHIO XUMMHYECKON pCaKuuu

[To temam: "Hemeraiuibl 1 ux coeaudenus" u "Meramisl U UX
coenquHeHud"

2.1

XapakTepu30oBaTh (OMHCHIBaTh) OOIIME U CcHeuuPuyeckue
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XUMHUYECKUE CBOWCTBA MPOCTBIX U  CIOXKHBIX BEILECTB,
IIOATBEPXKAasl ONKMCAHUE IIPUMEPAMU MOJIEKYIAPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN

2.2

COCTaBJISITh ypaBHEHUS peakiui, MOJITBEPIK A0 X
CYIIECTBOBAHUE TEHETMYECKON CBSI3M MEXKIy BeIIeCTBAMHU
Pa3JIMYHBIX KJIACCOB

2.3

ITPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
CTpOCHUA, BO3MOKHOCTH MMPOTCKAHUA XUMHUUYCCKHUX
HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

cleoBaTh MpaBWJIaM IMOJIb30BAHUS XMMHUYECKOW TMOCYyAOW U
1ab0paTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIaM oOparieHus
C BeIIeCTBAMM B COOTBETCTBHUM C HMHCTPYKUUAMH IO
BBIMIOJTHEHUIO  JTAOOPATOPHBIX ~ XMMHUYECKHX  OIBITOB IO
MOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U
YIJIEKUCIIOTO Ta3a)

2.5

NPOBOJUTH PEAKINH, TIOATBEPKIAIONINE KAYSCTBEHHBIN COCTaB
pa3IMYHBIX BEIHISCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPH/I-,
OpoMun-, momua-, kapOoHar-, ¢ocdar-, cuiamkar-, cymbdar-,
THJIPOKCHUI-WOHBI, KAaTHOHBI aMMOHUS, WOHBI HW3YYEHHBIX
METAJUIOB,  TPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTaHWYCCKUX BEIECTB

ITo Teme: "Xumusa u okpyxatoias cpega'

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX moHAThd: [IJIK
BEIIECTBA; KOPPO3UsI METAJLIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAIIMU MBICIUTEIBLHON AEATEIbHOCTH
- aHaJlu3 U CUHTE3, CPaBHEHHE, 0000IIECHNEe, CHCTEMATH3aIlHIO,
BBISBJICHUE MPUYMHHO-CIEACTBEHHBIX CBA3CH - JUISI M3y4YCHUS
CBOMCTB BEIIECTB W XHWMHUYECKUX PEAKIMH; €CTECTBEHHO-
Hay4yHbIC€ METOABbl TO3HAHWUA - HaOJIJCHUE, HW3MEpPEHHE,
MOJICTTMPOBAHUE, YKCIIEPUMEHT (PeasIbHBIN U MBICIICHHBIN)

[IpoBepsiemble 3eMeHTHI coaepxkanus (9 kinacc)
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Kox

[IpoBepseMBblii 2IIEMEHT COAEPKAHUSA

BemectBo n xummnueckas peakuus. [lopropenue

1.1

[lepuonnueckunt 3axoH. llepuoguueckas cucTeMa XHUMUYECKUX
anemeHToB [[.M1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHU B
WU3MEHEHUU CBOKMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPHOOB,
KaJlis, KaJIbLIUsI U UX COCIMHEHUH B COOTBETCTBHUU C IOJIOKEHUEM
anemeHTOB B [lepronndeckoil cUCTEME U CTPOEHHUEM MX aTOMOB

1.2

CTpO@HI/Ie BCIICCTBA. BHUAbI XUMHUYECKON CBiA3H. Tunsl
KPUCTAJININYICCKUX PCHICTOK, 3dBUCUMOCTDb CBOMCTB BCIICCTBA OT TUIIA
KpPICTaJIJII/I‘IeCKOﬁ PCUICTKN u BHUAa XUMHYECKOMN CBiA3HU.
KﬂaCCI/I(I)I/IKaIII/ISI 151 HOMCHKIJIaTypa HCOPraHUYCCKUX BCIICCTB
(MG)I(}]yHapO}IHaH u TpI/IBI/IaJIBHaSI). XHUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIUXCA K PA3JIMYHBIM KJIACCaM HCOPIraHUYCCKUX COC}II/IHCHI/IfI,
TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCUICCTB

1.3

Knaccudukamuss XMMHUECKUX peakiuil Mo pa3IuyHbIM IpU3HAKAM
(M0 4YHWCIy M COCTaBy Y4YacTBYKOIIMX B PEaKIUU BEUIECTB, IO
TEIUIOBOMY  3(Q¢eKTy, MO0 HM3MEHEHUIO CTeNeHell  OKUCICHUS
XUMHYECKUX  DJIEMEHTOB, 1O  OOpaTMMOCTH, TIO  YYacTHUIO
KaTaau3aTropa). DK30- U SHAOTEPMHYECKUE peaxkuuu,
TEPMOXUMHUYECKHE YypaBHECHUs. [IOHATHE O CKOPOCTH XMMHUYECKOU
peakuuu

1.4

[TonsiTue 06 oOpaTUMBIX M HEOOPATUMBIX XHMHUYECKUX PEaAKIUAX.
[loHATHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHsATHE O
XAMHYECKOM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTh
XUMHYECKON PEAKIIMH U TOJIOKEHHE XUMUYECKOTO PABHOBECHS

1.5

OKHUCITUTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, IEKTPOHHBIM OanaHC
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHOMN peakuumu. CocraBnenue
YPAaBHEHUN  OKHUCJIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUi  C
MCTIONF30BaHUEM METO/Ia AIEKTPOHHOTO OanaHca

1.6

Teopust  SIEKTPOTUTHYECKOM  JUCCOLMAIUU.  ODJEKTPOJHUTHI U
HESJICKTPOIUThl. KarnoHbel, aHUOHBL. MeXaHU3M JHCCOLMALNU
BEIIECTB C Pa3JIMYHBIMU BHUJAMH XUMHYECKOW CBsA3U. CTereHb
nucconuanui. CuiabHbIC U ClIa0ble AIEKTPOIUTHI. Peakimu moHHOTO
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oOMeHa. YcioBUS MPOTEKaHUS PeaklMii HOHHOTO OOMEHa, MOJIHbIE U
COKpAlICHHBIE HWOHHBIE ypaBHEHHs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM M COJEHl B CBETE MPEACTABICHUNA 00 3JIEKTPOTUTUUECKOIM
mucconuanuy. KadecTBeHHble peakuum Ha HOHBL [loHsATHE O
TUAPOJIA3E COIEN

1.7

XHUMHUYECKUN DKCIIEPUMEHT: 03HAKOMIJICHHE C MOJCISIMH
KPUCTAJUTMYECKUX PEIICTOK HEOPTAHMYCCKUX BEIIECTB - METAJUIOB U
HeMeTajuioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJIOpUaa
HATpUs); HCCJICIOBAaHWE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM
peakmuM OT BO3JCHCTBUS PA3IMYHBIX (PAKTOPOB; HCCIICIOBAHUC
AJICKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIINN
KHCIIOT, ImeJoued ©  coled  (BO3MOXKHO  MCIOJb30BaHUE
BUJICOMATEPHAIOB);  TMPOBEICHHWE  ONBITOB,  HLIIOCTPUPYIOIINX
NpHU3HAKA TIPOTCKAHUS PEaKIuid HOHHOTO oOMeHa (00pa3oBaHME
ocajJKa, BBIICIICHHE Tra3a, oOOpa3oBaHUEC  BOJIbI);  OIBITOB,
WLUTIOCTPUPYIOIIMX MPUMEPBI  OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peakiuii  (ropeHWe,  peakiud  pPa3JoKEHUs,  COCIUHCHHUS ),
pacrio3HaBaHUe HEOPTraHNYECKUX BEILIECTB c IIOMOII[BIO
Ka4eCTBCHHBIX PEaKIMid Ha HMOHBI; pEIIeHHWEe SKCIEPUMEHTAIbHBIX
3a1a4

Hemeramisl u ux COCAMHCHUA

2.1

OO6mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CrtpoeHne U (DHU3NYSCKHUE
CBOMCTBA MPOCTHIX BEIIECTB - TAJION€HOB. XMMHYECKHE CBOMCTBA Ha
npuMepe xJjiopa (B3aUMOJICMCTBHE C MeETallaMH, HEMeETaJlJlaMH,
nieaouamu).  XsopoBoaopoa. CosnsiHasg — KHCIIOTa, XUMHUYECKHUE
CBOWCTBA, MOJlydeHHWe, IpuMeHeHue. [leiictBue xmopa H
XJIOPOBOAOPO/Ia HA OPraHu3M 4elioBeKa. BakHeHIne XJI0puabl U UX
HaXOXKJICHHUE B IPUPOJIE

2.2

O6mrast xapakrtepuctuka d31aeMeHTOB VIA-rpymmbel. OcobeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHBbIC CTeneHu OkucieHus. CTpoeHue u
¢u3nuecKre CBOWCTBA MPOCTHIX BEIIECTB - KHCIOPOAA W CEpHI.
AnnoTrporniHble  MOAM(UKAIIMA KUCJIOPOAAa € Cepbl. XHUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHE, (DU3UUECKUE U XUMHYECKHUE
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cBoiicTBa. OKCHIIBI Ce€pbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHJOB.
Cepnas kuciora, pU3MYECKUEe U XUMUYECKUE CBOMCTBA (0OIIME Kak
MpEeACTAaBUTEN KJlacca KUCIOT U creuuduyeckue). XUMUUYECKUE
peaKIMHy, JIeKallue B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MoiayyeHus
cepHoil  kucnotel. IIpumenenume. Conm  CEpHOM  KHUCIOTHI,
KaueCTBeHHasi peakius Ha cyiabpar-uoH. HaxoxkaeHue cepsl u ee
COCAMHEHUN B Npupofe. XUMHUUYECKOE 3arps3HEHUE OKPYXKaKoILIEH
Cpellbl COEIMHEHUSMH Cepbl (KUCIOTHBIE MJOXKAM, 3arpsa3HEHUe
BO3/yXa 1 BOAOEMOB), CITIOCOOBI €r0 MPe0TBpALICHUS

2.3

OO6mast xapakrepucTuka »3i1emMeHToB VA-rpymnmbl. OcobeHHOoCTH
CTPOCHHUS AarOMOB, XapaKTEpHbIE CTENEeHH OKHUCIEHMs. A30T,
pacnpocTpaHeHue B MpUpoae, pu3ndeckue U XMMUYECKHe CBOWCTBA.
Kpyrosopor azora B mnpupome. AMMHAK, ero (U3HYECKUE U
XUMHYECKHUE CBOMCTBA, MmonyyeHue u npumenenue. Conu aMMOHUS,
ux  (Qusnueckre M XUMHYECKHE  CBOWCTBA, IPUMEHEHUE.
KayecTBenHasi peakuusi Ha MOHBI aMMOHHUA. A30THas KHUCIOTa, €€
noiaydeHue, (uU3MUecCKUe M XHMHMUYECKHe CBoilcTBa (o0mue Kak
IpeACTaBUTENS Kiacca KUCIOT U crenududeckue). VcnonpzoBaHue
HUTPATOB U COJEH aMMOHMs B KaueCTBE MMHEPAJbHBIX YIOOpEHUH.
XVMMHYECKOE 3arpsI3HEHUE OKPYKAOIIEH Cpebl COCAMHEHUSAMU a30Ta
(KUCJIOTHBIE TOKIU, 3arPSI3HEHHUE BO3/1yXa, ITOYBBI U BOJOEMOB)

2.4

®docdop, amnorponHsie Momudukanuu docdopa, GUHUECKHE U
xumuueckue cporictea. Okeun pocdopa (V) u dpocdhopnas kuciora,
¢usndecKkue W XUMHYECKUE CBOMCTBa, MoyrydeHue. lMcmonb3oBaHUE
dbocdaroB B KauecTBe MUHEPATBHBIX YI0OpEHUI

2.5

Oo6mrast xapakrepuctuka sjemMeHToB [VA-rpymmbel. OcobeHHOCTH
CTPOCHHUS AaTOMOB, XapaKTEPHBIE CTENECHU OKHUCICHHS. YIIEpOI,
aJUIOTPONHBIE ~ MOAM(UKAIMM, PACIPOCTPAaHEHHE B  MPHUPOJE,
bu3nveckrue W XHMHYECKHE CBOMcTBa. Agjcopbmus. Kpyrosopor
yriepoga B mpupone. Okcunabl yriepoga, uX (QU3HUECKUE U
XAMHYECKHAE CBOWCTBA, JCHCTBUE HA XKUBBIE OPTaHU3MBI, TIOJTYUCHUE
U TPUMEHEHUE. DKOJOTUYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yriepona (IV); rumore3a 1100adbHOTO TOTEIUICHUS —KJIMMAaTa;
MapHUKOBBIN A(hPeKT. YroibHasi KUCIOTa U €€ COJIU, UX (PU3NYECKUe 1
XAMHUYECKAE CBOMCTBA, IMONYYCHHE W TpUMEHEHHE. KadecTBeHHas
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peakuuss Ha kKapOoHaT-uoHBI. Vcmonb3oBaHHE KapOOHATOB B OBITY,
MEIUIMHE, TPOMBILIEHHOCTH U CEJIbCKOM XO3SIIICTBE

2.6

[lepBoHavyanbHbie TOHSATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEMHEHUAX Yyriepojaa (MeTaH, 3TaH, STUJIEH, aleTUJIeH, 3TaHOI,
[JIMIEPUH, YKCyCHas KucioTa). X cocTaB U XUMHYECKOE CTPOECHUE.
[TonsiTue O OMOJOTMYECKH BaXKHBIX BEIECTBAX: >XKHUpax, OelKax,
YIJIEBOJIaX - U UX POJIM B JKU3HU 4YesioBeka. MarepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPTraHUUECKUX COSAUHEHUM

2.7

Kpemnuii, ero ¢uzuveckre U XMMUYECKHUE CBOWMCTBA, MOJYYCHUE U
npumenenne. CoenuHeHuss KpeMHuss B npupoxae. OOmue
npeacrapieHuss o6 okcune kpemHus (IV) u kpeMHUEBOW KHUCIIOTE.
CunuKarsl, nx HUCIIOJIb30BaHUE B OBITY, MEJIUIUHE,
MPOMBILJICHHOCTH.  BaxHeHIne  CTPOUTENbHBIE  MaTEPUAJIBI:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, keine300eToH. I[Ipobaembl
0€301acHOr0  WCIIOJIb30BAaHUS  CTPOUTENIBHBIX  MarepuajioB B
IMIOBCEHEBHOM KU3HU

2.8

XUMHUYECKUI JKCHEPUMEHT: H3yuyeHHe O0pa3loB HEOPraHMYECKUX
BEIIECTB, CBOMCTB COJSHON KHUCJIOTHI; MPOBEACHUE Kaue€CTBEHHBIX
peaKkiuii Ha XJIOPUA-UOHBI U HAOIOJEHUE IPU3HAKOB UX MPOTEKAHUS;
OMBITHI, OTpaxkaromue (U3NYeCKue W XUMHYECKHE CBOMCTBa
raJjoreHOB M WX  COCAUWHEHUH  (BO3MOXKHO  HCIOJIH30BAHUE
BUJICOMATEPHANIOB);  O3HAKOMJICHHE C  oOpasllaMH  XJOPHUIOB
(raJIoTeHUIOB); O3HAKOMJIEHHE C oOpa3laMu Ccepel U ee
COCIMHEHUSIMU  (BO3MOXKHO HCIIONIB30BAaHUE BHJIEOMATEPUAIIOB);
HAOJNIONICHWE TIpoliecca OOYIIMBaHHMS caxapa TIon JACHCTBHEM
KOHLUECHTPUPOBAHHOW CEPHOM KHUCJIOTHI; H3YyYEHUE XHUMHUYECKHUX
CBOMCTB pa30aBIEHHON CEpPHON KUCIIOTHI, MPOBEICHUE KaYeCTBEHHOM
peaknuu Ha Cynb(ar-uoH ¥ HaONIOEHNE TPHU3HAKA €€ MPOTEKAHUS,
O3HAaKOMJICHHE C (PU3MYECKUMH CBOMCTBAMH a3oTa, (ocdopa m ux
coeiMHEHU  (BO3MOXHO  KCIOJIb30BAaHUE  BHUAEOMATEPHUAIIOB),
oOpasmlamu  a30THBIX © (HOCPOpPHBIX yIOOpEHMIA; TMOIyYCHHE,
coOupaHue, paclo3HaBaHWE W UW3yYCHHE CBOWCTB aMMHAKa;
POBEJICHNE KAaYECTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-noH
M U3y4YEHUE TMPU3HAKOB UX MPOTEKAHUS, B3aUMOJEHCTBHUE
KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO
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HCIIOJIb30BaHHUE BUJIEOMATEPHUATIOB); W3YUYECHUE Mojesei
KpUCTAJNIMYECKUX  pelIeTOK  anmasa, rpadura, QymuiepeHa;
O3HAKOMJICHHE C TMPOIECCOM aJCOpOLUM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM WU YCTPONCTBOM IPOTHUBOras3a; IMOJIy4YECHUE,
cobupaHue, pacrio3HaBaHWE U M3YUYCHHUE CBOMCTB YIIIEKUCIIOTO rasa;
IIPOBEICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT- U CHJIMKAT-UOHBI
Y U3yYCHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIJIEHUE C MTPOIYKIUEN
CUJIMKAaTHOM TMPOMBIIIJIEHHOCTH; PEIIEHUE HSKCIEPUMEHTAJIbHBIX
3a7a4 no teMe "BaxkHelnne HeMeTaIbl U UX COEAUHEHUS "

MeTanibl U UX COCAMHCHUA

3.1

OO6mast xapakTepUCTHKa XUMHUYECKHX 3JIEMEHTOB - METAJJIOB Ha
OCHOBaHMHU UX MOJOXKeHUsa B Ilepuonnueckoil cucremMe XMMHYECKHX
auemeHToB J[.MI. Menneneesa u crpoeHuss aromoB. CrpoeHue
METaJUIOB. Merammueckas CBSA3b U METaJTN4YeCKast
KpUCTAJUINYECKAsl pelIeTKAa. DJIEKTPOXUMUYECKUN pANl HANpPSHKEHUH
METaJUIOB

3.2

du3nveckue W XUMHUYECKHE CBOWCTBa MeTauioB. OOIIme crocoObl
NOTYYCHHs] METaJUIOB. [IOHSATHE O KOPpO3WH METAJIOB, OCHOBHBIC
CrocoObl  3amuThl WX OT Koppo3uu. CrutaBel (cTanmb, YYyTYH,
TIOpaIIOMUHUN, OpoH3a) W HMX TMpPUMEHEHHe B OBITY U
TPOMBIIIIEHHOCTH

3.3

[Ilenounsie Metambl: TmoONoKeHHe B Ilepuomnyeckon cucteme
xumuuyeckux snemeHtoB [[.M. MeHueneeBa; CTpO€HME UX aTOMOB;
HaxoXxJeHue B npupoae. dusznueckrue U XUMHUYECKHUE CBOWCTBA (Ha
npuMepe Hatpusi U Kaiausa). OKCUIbl U TUIPOKCHUIBI HATPUS U KaJIusl.
[IprMeHeHne MEeIOYHBIX METAJUIOB U KX COCAUHEHUMN

3.4

[[lemoyHO3€eMENIBbHBIE METAIIBl MarHuid M KaJbIUW: ITOJIOKECHHUE B
[Tepuonnueckoi cucreme xumudeckux 3eMeHToB J[.M. Meneneena;
CTPOCHHE HX AaTOMOB; HaxOoXJeHue B mnpupogae. Duzndyeckue u
XUMHYECKHE CBOMCTBAa MarHusl M Kaablus. BaxkHeuinme coequHEHUS
KaJblus (OKCUM, TUAPOKCHUII, CONH). JKeCTKOCTh BOJBI U CIIOCOOBI €€
YCTpaHEHUS

3.5

AnromMuHUE: TIONOXKeHUE B lleprognueckol cuctemMe XHUMHUYECKHX
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aneMeHToB J[.MI. Menaeneesa;, CTpoeHUE aroMa; HAXOXKICHUE B
npupone. DPU3MUECKHE U XUMHUYECKHE CBOWCTBA  aJIIOMHUHUA.
AmoTepHble CBONCTBA OKCUAA U TUAPOKCHU]IA ATTIOMUHUS

3.6

Kenezo: mnonoxkenne B llepmonndeckoil cHUCTEME XUMHYECKUX
anemeHTtoB /[[.M. MenzaeneeBa; CTpoeHHE aroMa; HAXOXKJICHUE B
npuposie. Pu3n4yeckue U XUMHUYECKHE CBOMCTBA jkene3a. OKCuipbl,
ruapokcuabl U conu xenesa (I1) u xxenesa (III), ux cocras, cBoiicTBa
Y TIOJTy4YECHUE

3.7

XUMHUYECKUI HKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMu METaJlIOB U
CIUTAaBOB, WX (PU3MYECKMMH CBONCTBAMHU; HU3yUYEHUE PE3Y/IbTATOB
KOPPO3UH METAJIOB (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJEUCTBHS OKCHUJA KaJbI[Usl M HAaTPHUs C BOIOH
(BOBMOXHO  HMCIIOJIb30BaHME  BHJIEOMATEPHUANIOB);  HCCIIEOBAHHE
CBOICTB KECTKOH BOHBI; TMPOIECCAa TOPEHHUs >Kele3a B KHUCIOPOJIE
(BOBMOXKHO  HCIOJNB30BAaHWE  BUJEOMATEpHaloB);  IMPU3HAKOB
NPOTEKaHNs KAaueCTBEHHBIX PEAKIUH HAa MOHBI (MarHus, KajbIus,
amoMuHus, ImHKa, >kene3a (II) u xemeza (III), megum (II);
HaOJI0ZICHUE U ONKMCaHUe POIECCOB OKPAIIMBAHUS MJIAMEHU HOHAMU
HaTpus, Kaliusgd M Kajubuusd  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPHUATIOB); HccIeJOBaHUE aM(pOTEepHBIX CBONCTB
TUAPOKCUAA  AJIOMMHMSI W TUAPOKCUAA  LHHKA;  PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4 1o Teme "BakHelllne MeTauibl U X
coequHeHug"

XUMHS U OKpYKarouas cpeaa

4.1

HoBeie wmarepuansl w TexHosoruv. BemecrBa u marepuanbl B
MTOBCETHEBHOM JKU3HU YEJIOBEKAa. XMMHS W 310pOoBbe. bezomacHoe
WCITOJIb30BAaHHUE BEIIECTB M XMUMHYECKUX peakiui B ObITy. [lepBas
MIOMOIIb TP XUMUYECKUX 0KOTaX U OTPABJICHUSIX

4.2

OCHOBBI JKOJOTHMYECKOW TI'PaMOTHOCTH. XHUMHYECKOE 3arps3HEHUE
okpyxaromeit cpensl [I/IK. Posb xuMuu B pelieHHH 3KOJIOTHYECKUX
npobiem.  IlpupomHble  HWCTOYHWKHA  YIIIEBOAOPOAOB  (YIoOJib,
IPUPOTHBIN Ta3, HEPTh), TPOIYKTHI UX EPEPaObOTKH, UX POIb B OBITY
Y OPOMBIIIJIEHHOCTH
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4.3 | XUMHYECKHUH DSKCHEPUMEHT: HW3y4YeHHE O00pa3luoB MarepuajoB

(cTeKI10, CIUIaBbl METAJIIOB, MOJIMMEPHBIE MaTepUaJIbl)

ITepeuenn

(komudukaTop) mpoBEpsieMbIX TpeOOBaHWI K pe3ylbraram
OCBOEHHMSI OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO  OONIETo

O6pa3OBaHI/ISI H 3JICMCHTOB COACPIKaHUA.

[Tposepsiembie Ha OI'D o xuMuu TpedGOBaHUS

K pe3yJIbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MIPOrpPaMMBI

OCHOBHOT'O 00111€eT0 00pa3oBaHUs

Kon
IpOBEPSAEMOT
0 TpeOOoBaHUS

[IpoBepsiembie TpeOOBaHUS K PEIMETHBIM pe3ylibTaTaM
0a30BOr0 YpOBHSI OCBOEHMsI OCHOBHOM 00pa3oBaTeIbHON
IporpaMMbl OCHOBHOTO o011ero oopa3osanusi Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

0 TI0O3HABAEMOCTH SIBJICHUI MPHUPOJIbI, TIOHUMAHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOM Hayku Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEel KyJIbTYphI
U IPAKTUYECKOM JEATEIIbHOCTU 4YEJOBEKa B  YCIOBHUSAX
COBPEMEHHOI0 OOIIecTBa; MOHUMAHUE MECTa XUMHH Cpeau
IPYTUX €CTECTBEHHBIX HAYK

1.2

O  HAyyHbIX  MeToJax  MO3HAaHUSA, B  TOM  YHCIIE
JKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX MCCIIENOBAHUS
BCIIECTB M  M3YYEHHS XUMHUYECKUX pPEaKUuid; YMEHHUE
UCIIONB30BaTh MOJENH JUIsi OOBSICHEHHUS CTPOCHHS aTOMOB U
MOJIEKYIT

1.3

0 cdepax mnpodecCHOHABHONW EATCIIBHOCTH, CBS3aHHBIX C
XMMHEH W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMHM Ha
JOCTHKCHHUSIX ~ XHUMHYCCKOM HayKH, 91O TIO3BOJIAT
oOyJaromuMcsi paccMaTpuBaTh XHMHIO Kak cdepy cBoeit
Oynymiedt  mpodecCMOHAIBLHON  JIEATCIBHOCTH | CHeaTh
OCO3HaHHBIM BBIOOp XUMHUHU KaK MPO(HUILHOTO TpeAMeTa IpH
nepexojie Ha YPOBEHb CPEIHETO O0IIEro 00pa3oBaHMs
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Branenue cucteMol XUMHAYECKUX 3HAHUN U YMEHHE IPUMEHSATD
CUCTEMY XMMHUYECKNX 3HAHUM, KOTOPAsl BKJIKOYAECT:

2.1

BOKHEUIIIME XUMHUYECKHE TMOHATHS: XUMUYECKUH DJIEMEHT,
aroM, MOJIEKYJa, BELIECTBO, MPOCTOE U CIOXHOE BEUIECTBO,
OIHOPOAHAS M HEOJHOPOJHAsI CMECh, OTHOCUTENIBHBIE aTOMHAas
U MOJEKYIspHasT MacChl, KOJIWYECTBO BEIIECTBA, MOIIb,
MOJISIpHAasE ~Macca, MOJSIPHBIM 00beM, OKCHJ, KHUCIIOTa,
OCHOBaHUWE, CONb (CpemHss), XUMHUYECKas peaklus, peakinu
COCUHCHMSI, pEaKIUU pa3JIoKEHUs, PEAKIHH 3aMEIlCHus,
peakuuu oOMeHa, TemioBol AdQexT peakuuu, 3K30- U
SHIOTEPMHUYECKHE  PEAKIMH, pPacTBOp, MaccoBas  JIOJA
XUMHAYECKOTO DJJIEMEHTa B COCAMHEHHWM, MaccoBas OIS H
NPOIICHTHAS KOHIIGHTPAIIMs BEIIECTBAa B PACTBOPE, SIPO aroMa,
AIIEKTPOHHBIA CIIOW aToma, aTOMHasi OpOMTallb, paguyc aroma,
BaJICHTHOCTh, CTENEHb OKHCICHHS, XUMHYECKas  CBs3b,
AIIEKTPOOTPHULIATEIIEHOCTD, TOJIsIpHAS U HETIOJsSIpHAs
KOBaJICHTHAsl CBs3b, MOHHAs CBS3b, METAJUIMYECKas CBs3b,
KpUCTAJUIMUECKas pelieTka (aToMHasl, MOHHasl, MeTaJUIMUecKas,
MOJIEKYJIsSIpHasi), HWOH, KAaTHOH, aHWUOH, DJJEKTPOJIUT U
HEDJIEKTPOJIUT, 3JIEKTPOJUTHYECKAsT JUCCOLMAlMs, peaKUuu
MOHHOTO0 OOMEHa, OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH,
OKHCIIUTENIb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIICHUE,
ANIEKTPOJIN3, XHMHUYECKOE  paBHOBecHE, oOOparuMble U
HEOOpaTUMbIE pEakluh, CKOPOCTh XMMHMUYECKOW peakluu,
karanuzarop, [1/IK, koppo3us MeTaos, CrijiaBsbl

2.2

OCHOBOITOJIAraroIue 3aKOHbI XUMHUM: 3aKOH COXPAHECHUS MAacChl,
nepuoanueckuii 3akoH [[.M. MenneneeBa, 3aKOH IMMOCTOSIHCTBA
CcOCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUM XUMHM: aATOMHO-MOJIEKYJIIpHAs TEOpHUsA, TEOpHUs
IEKTPOIIMTUYECKON AUCCOIHAIIN

Brnagenue ocHOBaMU XMMHUYECKOW TPAMOTHOCTH, BKJIFOYAKOIIECH:

3.1

YMEHHE MPABWIBHO HCIOJIB30BATh H3YYEHHBIC BEIIECTBA H
Martepuaibl (B TOM YUCJI€ MUHEPAJIbHbIC YIOOPEHUs, METAJLJIbl U
CIUIaBbI, MPOJAYKTHI MepepadOTKU MPUPOIHBIX HCTOUYHUKOB
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yIJIEBOAOPOAOB (YIVIs, HPUPOJHOrO ras3a, He(PTH) B OBITY,
CEJIbCKOM XO35HCTBE, HAa MPOU3BOACTBE U MOHUMAHUE 3HAYECHUS
KHUPOB, OEJKOB, YITIEBOJOB IJIsl OPraHU3Ma YEJIOBEKA; YMEHHE
IPOrHO3UPOBATH BIUSHUE BEIIECTB M XMMHUYECKHUX IMPOLIECCOB
Ha OpPraHu3M 4eJIOBEKa M OKPYKAIOIIYI0 IPUPOJHYIO CpeEny

3.2

YMEHUE HMHTETPUPOBATh XHMHYECKHE 3HAHHUS CO 3HAHUAMU
JOPYTUX y4eOHBIX MIPEIMETOB

3.3

HaJM4Me omblTa paldoThl C Pa3IMYHBIMH  HCTOYHUKAMU
uHbpOpMallMM 1O XUMUU (HAydyHas W HAyYHO-TIOMYJspHas
JAUTEepaTypa, CIOBapH, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHUC O0OBEKTHBHO OLICHUBATDH I/IH(l)OpMaIII/II-O O BCIICCTBAX, NUX
MpeBpalliCHUAX MW MPAKTUYICCKOM IIPUMCHCHUU W YMCHHUC
HNCITIOJIB30BaTh €€ JIsI PCUICHUA yqe6HO-H03HaBaTeJ'IBHBIX 3aaa4d

Bnanenue OCHOBaMU MOHSATUHHOTO amnmapara u
CUMBOJIMYECKOTO S3bIKa XUMHUU IS COCTaBlieHUs (Qopmyin
HEOpPraHMYECKUX BEIIECTB, YPABHEHHM XMUMHYECKUX PEaKIIUii;
ocHoBamMu  xuMuyeckod  HoMmeHkimarypel  (IUPAC wu
TPUBHUATILHOMN )

YMeHue  OOBSCHATH  CBA3b  TOJIOKEHHS]  DJIIEMEHTa B
[lepponnueckoil CHUCTEME C YHMCIOBBIMU XapaKTEPUCTUKAMH
CTPOEHUSI aTOMOB XHMMHYECKHX 3JEMEHTOB (COCTaB W 3apsij
a5pa, 00111ee YUCIIO AIEKTPOHOB), PACTIPEACICHHEM JIEKTPOHOB
[0 SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOMOB,
KaJIis ¥ KaJblus

[IpencraBnenne © MNEPUOAUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DJIIEMEHTOB (pannyc aroma,
ANEKTPOOTPULIATENBHOCTD), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
noJIoXKeHUs1 3neMeHToB B Ilepuonnueckoil cucreme (B MalibIx
Nepuojax M IVMaBHBIX MOATPYMNIAX) U JIEKTPOHHOTO CTPOEHUS
aToMa

YMenue kinaccupuuupoBaTh:

7.1

XUMHNYCCKHE DJICMCHTHI
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7.2

HCOPraHNM4CCKUC BCUICCTBA

7.3 XUMHUYECKUE PEAKLINU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTETICHb OKHUCIICHUS XUMHUYECKHUX 3JIEMEHTOB,
3apsii HOHA

8.2 BUJI XUMUYECKON CBSI3M W TUI KPUCTAIITUYECKOH CTPYKTYPHI B
COCTMHECHUSAX

8.3 XapakTep Cpeabl B BOAHBIX pacTBOpax BeHIECTB (KUCIIOT,
OCHOBaHUH )

8.4 OKHCJIUTEJIb U BOCCTAHOBHUTEIh

9 YMeHue  xapakTtepu3oBaTh  (PU3MYECKHE UM XUMHYECKUE
CBOMCTBA:

9.1 MPOCTBIX BEIIECTB (KHUCIOPOJ, 030H, BOAOPOI, TpaduT, aiMmas,
KpeMHHH, a30T, pocdop, cepa, XJIOp, HATPUM, KU, MarHUM,
KaJIbIUI, AJIIOMUHUH, KEIE30)

9.2 CJIOKHBIX BEIECTB, B TOM YHCJIe MX BOJIHBIX PAacTBOPOB (BOA,
aMMHMaK, XJIOPOBOAOPOJ, CEPOBOIOPOI, OKCHIBI M THIPOKCHUIBI
metasioB I - IIA rpynmn, amomunus, meau (II), nunka, xenes3a
(IT u III), oxcuasl yrepona (II u IV), kpemuus (IV), azora u
dochopa (IIl u V), ceper (IV m VI), cepnucras, cepnas,
azotucras, a3oTHas, ¢GocdopHasi, yroibHas, KpEeMHHEBas
KHCJIOTA U UX COJIM)

9.3 IPOTHO3MPOBATh M XapaKTEPU30BAaTh CBOMCTBA BEIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHE BEILIECTB
B 3aBHUCUMOCTH OT HUX CBOMCTB, BO3MO>KHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPAILCHUN B Pa3IUYHBIX YCIOBUAX

10 YMeHHEe COCTaBIATh MOJICKYJISIPHBIE M HOHHBIE YpaBHEHUS
peakiuii, B TOM YHCJIE:

10.1 peaKiuii HOHHOTO OOMeHa
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10.2

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKum?I

10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB
(Tpymin) HEOPraHMYECKUX BEIIECTB

10.4 NOJATBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBA3b MEXKIY HUMU

11 YMeHue BBIYUCIIATH (TPOBOAUTH PACUEThI):

111 OTHOCHUTEJIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUU

11.2 MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3on

114 10 YPaBHCHUSIM XUMHUYECKUX PEaKIMi U HAXOIUTh KOJUYECTBO
BEIIECTBA, 00BEM U MacCy PeareHTOB WIH MPOTYKTOB PEaKIMU

12 Brnanenue (3HaHUE OCHOB):

12.1 OCHOBHBIMH METOJJaMU HAy4YHOTO TO3HAaHMs (HaONIOIEHuE,
U3MEpEHUe, OKCIIEPUMEHT, MOJEIUPOBAHUE) TMPU U3YYCHUHU
BEUIECTB M XUMUYECKUX SIBJICHUH; yMeHHE C()OpMYIHpOBATh
npo0sieMy U NPeIOKUTh YTH €€ PEeIICHUS

12.2 Oe301acHoOl paboThl ¢ XUMUUECKUMH BEIECTBAMHU, XUMUUECKOU
MOCY/IOH U JTA0OPAaTOPHBIM 000PYI0BAHHEM

12.3 npaBuigaMu  0e30macHOTO  OOpalieHuss ¢ BEIICCTBaAMH,
UCTIONB3YEMBIMH B TOBCEIHEBHOW  JKM3HM, IMpaBUJIaAMU
MOBEICHUST B IIENSIX COEPEKEHUs 3JI0POBbS M OKpYKaromiei
OPUPOAHOM  cpenbl;  MOHMMaHuE  Bpena  (OMACHOCTH)
BO3JICUCTBUSl HAa >KUBBIE OPraHU3MbI ONPEACIICHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIEHUSI ¥ TMPEAOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUSA

13 Hanuume  mpakThueckuxX  HABBHIKOB  IUTAHMPOBAHUS U
OCYILIECTBICHUS CIEAYIOUUX XUMUYECKUX SKCIIEPUMEHTOB:

13.1 W3YUYCHHE H OINHUCaHue (PU3HMYECKUX CBOWCTB BEIIECTB;

O3HAaKOMJICHHEC C (1)H3H‘-I€CKI/IMI/I N XHUMHYCCKHMMH SABJIICHUAMMU,
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OIIBITHI, WUTIOCTPUPYIOIIHUE MPU3HAKY ITPOTEKAHUSA XUMHUYECKUX
peakuun

13.2

M3y4eHHE CIIOCO0O0B paseNeHns: cMecei

13.3

MOJYYEHUE KHUCIOPOAAa W M3YYECHHE €ro CBOMCTB; MOJIYYEHUE
BOJOPOJIa M H3YYEHHE €r0 CBOMCTB; IOJNYYECHUE YIIIEKUCIIOIO
ra3a ¥ U3y4YeHHUe €ro CBOMCTB; MOJYYEHUE aMMHUAKA U U3YyUYCHUE
€ro CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OMNPEIAECIIEHHOW MAacCOBOW JI0JIEH
pPacTBOPEHHOTO BEIIECTBA

13.5

NPUMCHCHUE  WHIUKATOPOB  (JaKMyca, METWIOpaHXka |
dbeHondTanenna) g ONpeAeieHUs Xapakrepa Ccpelabl B
pacTBOpax KUCJIOT U MIeIouei

13.6

WCCJIEIOBAaHUE W OMMCAHHWE CBOWCTB HEOPraHWYECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB; H3YYCHUE B3aUMOJCHCTBUS KHUCJIOT C
METajulaMH,  OKCHJAaMHU  METAJUIOB,  PACTBOPUMBIMH |
HEPACTBOPUMBIMH ~ OCHOBAaHUSMH,  COJIIMH;,  IOJIyYCHHE
HEPACTBOPUMBIX OCHOBAaHWM; BBITECHEHHE OJHOIO MeTalljia
JIPYTUM U3 pacTBOpa COJM; UCCIIeT0BaHNE aM(OTEPHBIX CBOMCTB
TUAPOKCUIOB ATFOMUHUS U IIMTHKA

13.7

peuIeHrne 3KCIEePUMEHTAaIbHBIX 3a1a4d 1o TtemaM: "OCHOBHBIE
KJIACChl HEOPraHWYECKUX COEAUHEHHH'"; "DNEeKTpOoIUTHYECKas
mucconmanus'; "BakHeiime HeMeTalJIbl U MX COCOUHEHHUS';
"BaxHeH1me MeTaJulbl U UX coequHeHus"

13.8

XAMHYECKUE OKCIEPUMEHTHI, WIIIOCTPUPYIOIMNUE MPU3HAKU
POTEKAaHUS PEeaKIUii HOHHOTO 0OMEHa; KaueCTBEHHBIC PEAKITUU
Ha TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPH/I-,
Opomua-, womua-, cyabdar-, Qocdar-, xapOoHaT-, CHIHMKAT-
AHUOHBI, THUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MAarHuf,
KaJIbLIMsl, aldlOMUHMS, kene3a (2+) u xkene3a (3+), meau (2+),
ITUHKA

14

YMmeunue:
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141

OPEJCTaBIATh PE3yJAbTaThl SKCIIEPUMEHTa B (POpME BBIBOJOB,
JI0Ka3aTesIbCTB, IPAPUKOB U TAOIMI] U BBIABIATH IMIUPUUECKUE
3aKOHOMEPHOCTHU

14.2

yCTAHABIMBATh CBA3M MEXIY peajbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBIICHUSIMU M TPOLECCAMH, NMPOUCXOIAIINMHU B
Makpo- U MHKPOMHUpPE, OOBSICHATh HPUYUHBI MHOrO00pa3us
BELICCTB

Hepequb QJICMCHTOB COACPIKAHUA, IIPOBCPACMBIX HAa OCHOBHOM
TroCyaAapCTBCHHOM 3K3aMCHC 110 XUMHNH

Kon [IpoBepsieMblii 3JIEMEHT COAEP)KAHUS
1 [TepBoHavyaIbHBIC XUMHYECKHUE TIOHITHUS
1.1 |Ywucreie BemecTBa U cMecu. CriocoObl pa3aenieHus cMecei
1.2 | Atombl U MOJIEKYNbI. XUMUYECKHUE dTIeMEHThI. CUMBOJIBI XUMHUUECKUX
a1eMeHTOB. [IpocThie U CIIOkKHBIE BEIECTBA.
1.3 |Xumunyeckas ¢opmyna. BajleHTHOCTH  aTOMOB  XHMHYECKUX
anemMeHTOB. CTerneHb OKUCIEHUS
1.4 |3akoH mnocrtosHcTBa cocTaBa BemlecTB. OTHOCUTEIIBLHAST aTOMHas
macca. OTHocuTenbHas MOJEKYIsipHas Macca. MaccoBas 1o
XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUN
1.5 |KonuuecTtBo BemiectBa. Momnb. MomnsipHas macca. MomnsipHblii 00beM
razoB. B3anMoOCBA3b KOJIMYECTBAa, MAcChl M YHCIA CTPYKTYPHBIX
€MHUI BEIlIeCTBA
1.6 |Dusnyeckre W XUMUYECKHE SIBICHHUS. XUMHUYECKas PEaKIus U ee
OPU3HAKK. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB. XHUMHUYECKHUE
ypaBHEHUS
2 [lepuonnueckuit 3akoH u Ileproguueckass cucTEMa XHUMHUYECKHX
anemeHnToB .M. MenneneeBa. CTpoeHue aroMOB
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2.1

[lepuonnueckunt 3axoH. llepuoguueckas cucremMa XHAMUYECKUX
anemeHToB J[.1I. Menneneesa. llepuonsl u rpynmnbl. Pusnyeckuit
CMBICJI IIOPSAIKOBOI'O HOMEPA, HOMEPOB IEPUOA U TPYIIILI dJIEMEHTA

2.2

Crpoenne aromoB. CocTaB aTOMHBIX sAep. M30Tombl. DIEKTPOHBI.
CrpoeHue 3IeKTPOHHBIX 000704eK aTOMOB MEPBBIX 20 XUMHUUYECKUX
aneMeHTOB llepunonnueckont cucremsl .M. Menaeneena

2.3

3aKOHOM€pHOCTI/I B HM3MCHCHUH CBOMCTB XMMHYECKHX DJICMEHTOB
MNEpPBBIX TPEX TCPUOAOB, KaJlkuid, KaJIbIUA (pa):[Hyca aTOMOB,
QJICKTPOOTPULATCIIBHOCTH, MCTAJNIMYCCKUX W HCMCTAJUIMYCCKUX
CBOP'ICTB) n HX COCI[I/IHCHI/Iﬁ B COOTBCTCTBHH C IIOJIOKCHHCM
3JICMCHTOB B HCpHOI[H‘ICCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

CTpOGHI/IC BCIICCTBa

3.1

XuMuueckas cBs3b. KoBajieHTHas (HOJ’ISIpHaSI )51 HGHOHHpHaH) CBA3b.
9H€KTpOOTpI/IHaT€HBHOCTb XUMHUYECKUX DJIeMEHTOB. MOHHas CBS3b.
MeTtananuyeckas CBI3b

3.2

Tunel KPpUCTAJIIINICCKUX PCUICTOK (aTOMHa}I, HOHHAasI,
MGTaHHI/I‘IGCKaﬂ), 3aBUCHUMOCTb  CBOMCTB BCOICCTBA OT  THIIA
KpPICTaJIHI/I‘IGCKOﬁ PCUICTKH U BHUA XUMHYECKOHN CBSI3U

Baxuelmue npeacTaBUTENM HEOPTaHUYECKUX BellecTB. HeMeTaiuib
U UX COETMHEHUS. MeTallIbl U X COEIUHEHUS

4.1

Kiaccudpukamus u HOMEHKIAaTypa HEOPTaHMYECKHUX COCIUHCHHM:
OKCHJIOB (coJieo0pa3yloliie: OCHOBHbBIC, KUCIOTHBIE, aM(OTEPHBIC) U
HeconeoOpasyronue; OCHOBaHWM  (IIEOYM W HEPACTBOPUMBIC
OCHOBaHMsI); KHUCIOT (KHCIOPOACOAEpKAITUE U OECKHUCIOPOIHEIE,
OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

dusnyeckue W XMMUYECKHE CBOMCTBA MPOCTBIX  BEIIECTB-
HEMETAJJIOB: BOJIOPOAA, XJIOpa, KUCIOpOIa, Cephl, a3ora, docdopa,
yrieposa, KpeMHUs

4.3

PU3NYECKHE U XMMHUYECKUE CBOKMCTBA MPOCTHIX BEIMIECTB-METAJIIOB:
JUTHUS, HATpWs, Kallks, MarHus W KaJabLus, AJFOMUAHMS, XKejesa.
DIEKTPOXUMHUYECKUAN Psii HAITPSKEHU N METAJIJIOB




4.4

@OU3NYECKUE Y XHUMHUYECKHME CBOMCTBA BOJOPOAHBIX COEAWHEHUMN
HEMETAJUJIOB: XJIOPOBOIOPOAA, CEPOBOAOPOIA, AMMHUAKA

4.5

DOU3UUECKUE U XUMHUYECKHE CBOWCTBA OKCHUIOB HEMETAJUIOB: CEpbI
IV, VI), azora (II, 1V, V), docdopa (III, V), yrmepona (II, IV),
kpemuus (IV). Ilonyyenne okcH10B HEMETAIIIIOB

4.6

XUMUYECKHE CBOMCTBA OKCUIIOB: MeTallioB [A - IIIA rpymnm, nuHKa,
meau (I1) u xenesa (11, 1II). TlonydyeHne okCu0B METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHUM U aM(POTEPHBIX THIPOKCHIIOB (Ha
npuMepe TUIAPOKCHUIIOB aJIOMUHHUA, >Keie3a, IuHKa). [lomyuenue
OCHOBAaHHMM U aM(POTEPHBIX THJIPOKCHUIOB

4.8

O6mue XMMHYECKHME CBOMCTBA  KHUCJIOT:  XJOPOBOJOPOIHOM,
CEpPOBOJIOPOAHOM, CEPHUCTOM, CEpHOW, a30THOH, ¢ochopHOH,
KpEeMHUEBOM,  yrombHOW.  OcoOble ~ XMMHUYECKHE  CBOMCTBA
KOHLEHTPUPOBAaHHOW CEPHOM M a30THOM KUCIOT. [lonmydeHue Kuciaor

4.9

OO6mue XuMUYeCcKue CBOMCTBA cpeiHuX coierl. [lomydenue conei

4.10

HOJ’Iy‘-IeHI/IG, CO6I/IpaHI/I€, PacCIiio3HaBaHuC BOAOPOJAd, KHCIOpOIa,
dMMHaKa, YIJIICKUCJIOro rasa B Ha60paT0me

4.11

[Tomyyenne  ammuaka, CEpHOM WU A30THOM  KHUCIOT B
npoMbIIeHHOCTH. O011IKe crocoObl MOTYYeHHs] METAIIOB

412

I'eneTnyeckas cBs3b MCIKAY KIIaCCaMH HCOPraHN4YCCKHUX COCI[HHGHHﬁ

XUMHYECKHUE PEAKIINU

5.1

Knaccudukamuss XuMU4ecKuX peakiyii Mo Pa3IHuYHbIM MPU3HAKAM:
0 YHCIy W COCTaBy Y4YacTBYIOIIMX B pEAKIMW BEUIECTB, IO
TeIioBOMYy 3 ¢deKTy, MO0 MW3MEHEHUIO CTeNeHeH OKUCICHUS
XUMHYECKUX IJIEMEHTOB

5.2

TermoBoit  3pdekT XUMHUYECKOW peakiud, TEPMOXUMUUIECKHE
ypaBHEHHs. DK30- U SHIOTEPMHUYECKUAE pEaKIuu. TepMOXUMHYECKHE
ypaBHEHUS

5.3

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC pPCaKuunm. Oxucnurenu n
BOCCTAHOBUTCIIH. Hpoueccm OKHCJICHUA u BOCCTAHOBJICHHA.
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DNEKTPOHHBIN 0alaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEaKIuu

5.4

Teopust 3JIEKTPOJMTUYECKOW Jucconuanuu. KaTuoHbl, aHHOHBI.
DNEKTPONUTHI U HEAEKTPONIUThl. CHIIbHBIE U ClIa0ble AIEKTPOJIUTHI.
Crenenb nuccouuanuu

9.5

Peakiiuu noHHOTO OOMEHa. YCIOBHS MPOTEKAaHUS pPEeaKUUid MOHHOTO
oOMeHa, MOJIHbIE U COKpAlEeHHbIE HOHHBIE YPABHEHUS peakuui

XUMUs U OKpY’Karolas cpeaa

6.1

BemectBa u marepualibl B MOBCEAHEBHOM IKHU3HHU YEJIOBEKA.
be3onacHoe ucCMonb30BaHME BEHIECTB M XHUMHUYECKUX PEAKIUUA B
naboparopuu u ObITy. [lepBas moMoIs Py XMMHUYECKUX OXKOTrax U
OTPABJICHUSIX

6.2

XUMHUYECKOE 3arpsi3sHEHNE OKPYXKAIoIe cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE TOYBBI, BO3AYyXa U BOJOEMOB), CIOCOOBI  €ro
npegorBpauienus [lpenenbHas qomycTuMasi KOHIEHTpAIUsl BEUIECTB
(ITIK). Pons xuMum B pelieHUH SKOJOTUUECKUX MPoOsieM. YcuieHue
napHUKOBOTO 3¢ (dexTa, pa3pylieHue 030HOBOIO CII0A

6.3

[Ipumenenue cepwl, aszora, ¢docdopa, yrepona, KpeMHHS H HX
COCIMHEHUN B OBITY, MEAMUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
xo3siicTBe. [IpuMeHeHME METaIJIOB U CIUIAaBOB (CTaslb, YYTYH,
TIOpAIIOMUHUN, OpoH3a) B OBITY W MNPOMBIIIICHHOCTH HX
coenuHeHu. TloHsATHE O KOPPO3MHM METAJLIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI KX OT KOPPO3UHU

6.4

[IpuponHbie WCTOYHMKHU YIIEBOMOPOAOB (yrojib, MPUPOIHBIA Ta3,
He(Th), MPONYKTHI MX TepepadoTku (OEH3WH), UX pOJib B OBITY H
IPOMBIIIIIEHHOCTH

6.5

IlepBoHavanbHble MOHATHUS OO0 OPraHUYECKUX BEIIECTBaX KaK O
COCIMHECHUAX yriepoja (MeTaH, dTaH, STWICH, alleTUJICH, 3TaHOJ,
IJIUIEPUH, YKCYCHasl Kuciora). IToHsATHEe 0 OMOJOTMYSCKH BaKHBIX
BEIIIECTBAaX: JXUpax, OelKkax, YIIeBoJaX - M HMX POJM B IKU3HHU
YeJI0BEKA

PacueThr:
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7.1 |mo ¢popmynam XUMHUYECKUX COETUHEHUMN

7.2 |macchl (MaccoBO#) 10U paCTBOPEHHOTO BEIIECTBA B pacCTBOPE

7.3 |10 XMMHUYECKUM YpaBHEHUSAM

YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus, 8 xknacc/ I'adpuensa O.C., Octpoymos WU.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne»
* Xumus, 9 kinacce/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKiinoHepHoe

obmectBo «M3natenbctBo «IIpocBemnieHuey

METOJIUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bblii-ypoBeHb. - Peanuzarms-
tpeboBannii-OI OC-ocHOBHOT0-00111€T0-00pa3oBanms.-MeTo IuIecKoe-ocoone- -

yuurtens.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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