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HOACHUTEJIBHAA 3AIINCKA

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

[Iporpamma mo XuMuu 1Oa€T TpPEACTABICHHE O IIeNsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W Pa3BUTHS OOy4ArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeAMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPXKAHWSA, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIOIUH BEIIESCTB B MPHPOJIE, O IMYTAX
pemieHust TI00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3/JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESITENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEbHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBIIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

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

JlaHHble HampaBiieHUs B OOy4eHUU XMMHUHU OOECHeuuBaroTCs crenu(UuKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IEJarorn4eckyd afanTUPOBAaHHBIM OTpPaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NTePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHI OpPraHNn4ecKON XUMHUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIpyromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUoOpeH TaKue 1eiH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTEMaTH4ecKoe mpuoOllieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH 1I€1eCO00pa3HOr0 MOBEJICHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETIOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBC,HéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO 06mer0
oOpa3oBanus, cocraBiser 136 yacos: B 8 kimacce — 68 yacoB (2 vaca B Hezeno0), B 9 kinacce — 68
4acoB (2 yaca B HEJICIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHus B XuMHUH. Yucteie BemecTBa U cMecu. CriocoObl pa3aesieHusi CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAsS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBast J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo hopmynamMm XUMUYECKUX COCTUHEHUM.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYJOH, MpaBmwiiaMu pabOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (HU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYIKE, KUIIEHHUE U KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOTIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpoBeIEHWE OUYUCTKA TMOBAPEHHOW CoOJM, HAONIOJEHHE W OIHMCAHHE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOoJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sleMeHT M IPOCTOE BEIIEeCTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMelneHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaubUKanus
KHCTIOPO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKON peakuuH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxoxIeHue Bogopoaa B MIPHUPOJAE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

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

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCThH BellecTB B Bojae. MaccoBasi J0Jisi BELIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



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

Knaccudukanuss Heopranmdeckux coeaumHenuit. Oxcuabl. Knaccuduraius OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss oOCHOBaHW: WIETOYM €W HEPACTBOPUMBIE OCHOBAHWMS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

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

Comu. Homenxknarypa coneii. dusznueckue U XuMudeckue coiictBa cojeil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYE€HHUE CBOWCTB KHUCJIOPOJa, HAOIIOJIEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (TOopeHwe), B3amMojeicTBHEe Bojgopoaa ¢ okcugaom meau (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JOJIEd pPACTBOPEHHOIO BEILIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKM WHIMKATOPOB B PAacTBOpax KHUCIOT U IIejdouYed, U3ydyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAacCU(UKALUKA XUMHUYECKHX »dleMeHToB. [loHsATHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHonepuonHas ¢opmbl [lepuonudeckoil cUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANEKTPOHHBIX 000J0UYeK aTOMOB MepBbIX 20 XUMHUYECKHX AlIeMeHTOB [lepruoanyeckoil cucTemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

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



3nauenue Ilepuoanueckoro 3akoHa u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomsipHas U HEMNoJisipHas) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MloHHAas CBS3b.

Crenenp  okucieHus.  OKHCIUTENBbHO-BOCCTAHOBUTENIbHbIE — peakiuu.  [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit sIkcnepumenm:

n3ydeHre OOpasloB BEIIECTB META/UIOB W HEMETAIIOB, B3aUMOJICHCTBHE THIPOKCHIA
LIMHKAa C PacTBOpPaMU KHCJOT U ILEJOYel, MPOBEJCHUE OIBITOB, WIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3JIOKEHUS, COCIUHEHNS).

Meostcnpeomemmnuoie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4YEHUU XUMUM B 8 KIIacCe OCYIIECTBIISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaKk U TOHATH,
SIBJISIFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0uiue ecTecTBEHHO-HAy4YHblE MOHSTHUS: HaydHbIH (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJlM3,  CHUHTe3,  KilaccupukKauus,  MEPUOAUYHOCTb,  HAOIIOJEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
PaAMoOaKTUBHOCTh, MOJIEKYJA, JJEKTPUYECKUH 3apsl, BELIECTBO, TeNo, 00bEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHE BEIUYMHBI, €JUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHYECKasi peaKIus

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMuueckux dnemeHtos J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX IMEPUOJIOB, Kajus, KaJIbIHUSI U HX COCIUHEHUU B COOTBETCTBHH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKON CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUIMYECKOW PEMIETKH M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHWMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIHIECTB, MO TEMIOBOMY 3(dekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 1O OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsitTne o ckopoctu xumuyeckoil peakuuu. [loHsaTue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUUeCKOM paBHOBecHH. @DaKTOphl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJIEKTPOHHBIH OaxaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexaHM3M JHCCOLMAallMM BELIECTB C pa3IM4YHbIMH BHJAMU XHMHUYECKOH CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJ€il 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 ajnMasa), CIOXKHBIX BEIIECTB (XJopuUaa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imenoyedl U cojeil (BO3MOKHO HCIIOJIb30BaHME BHUIEO MAaTepualioB), IpPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKHX BEIIECTB C TMOMOIIbI0 KAa4eCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JlelicTBre XJ1opa 1 XJIOPOBOJOPOIa Ha OPraHU3M 4YeJI0BeKa. BakHelne Xinopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KUCIOpOJa U cepbl. XUMHUECKUE CBONCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBIIUIEHHOIO CIOCO0a MOJTy4eHUs CepHOM KHcioThl. [IpumeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE NOXIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMUak, ero Gu3n4eckue 1 XuMu4eckue
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMe Kak TpeACTaBUTENs Kilacca KHUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO31yXa, MOuYBBl M BOAOEMOB). PDocdop, ammoTpomHbie MO (PUKAIIH
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-rpynnel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHE U XMMUYECKHE CBOMCTBA, JEUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-voHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

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

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIGHHE C oOpa3uaMu cepbl U €€ COCAMHEHUSMH (BO3MOXHO HCIHOJb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB aMMHaka, MpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaduTa, (QymiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aaCcOpOLMM PAacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-UOHBl M M3y4YE€HHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C TPOJyKUHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJjioxkenus B Ilepuoanueckoi cucreMe xumuyeckux anemeHToB . . MenaeneeBa u cTpoeHust
atoMoB. CtpoeHue MerawioB. MeTtalnueckas CBsI3b M MeTaluIM4ecKas KpUCTaIndecKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOuMe crnocoObl noiaydeHus MetaysioB. IloHATHE 0 KOppO3UM METaIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lenounble MeTauIbL: TIOJ0KEeHUE B [leproinueckoi CUCTEME XUMUYECKUX JIEMEHTOB /JI.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHui W KajbLUi: MojokeHue B llepuommyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE 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.
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHUE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrtemMe xumuueckux osnementoB [l U.
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O0O0pa3llaMl METauIoB U CIUIaBOB, MX (PM3MUECKUMH CBOMCTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHHs Kelie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMHCAHUE IPOIIECCOB OKPALIMBAHMS IIAMEHH HOHAMHU HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
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 XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

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

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAUYHOCTh,  HAOMIONEHHWE,  AKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
paIMOaKTUBHOCTh, MOJIEKYJa, DICKTPUYECKUN 3apsl, MPOBOJHHUKH, TOIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTtes, npixanume, Omocdepa, PKOCHUCTEMa, MUHEpaJbHBIC YIOOpeHUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUTNBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHHCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI EATEIPHOCTH NPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIILHBIX 33134,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBApUILNEH C MO3MIUM HPABCTBEHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YENIOBEKA C MPHPOIHOW CPENod, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MPOEKTHON M MCCIIEOBATENLCKON NESTENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHWE TMOCIEACTBUA M HENPUSITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY MU3YUEHUI0 Tpodeccuil u Tpyaa pa3iMyHOro pPoja, yBaXXeHHUE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBaMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel WX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMBIE UId (HOpMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (POpPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYrUMHU HNOHSITHUSIMH), UCTIOJIB30BATh MOHATUS U1 00BACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0ObEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE PAcCYKAeHUs (MHIYKTUBHbIC, JeTyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHSIeMbIe B XUMHH MOJICJIbHBIE TPEICTABICHUS — 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:



YMEHHUE HCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe MH(pOpMAINH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HMCCIIeN0BaTENbCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMi (0OCyxkaeHus, oOMEH MHEHUSIMHU, «MO3TOBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMpPENeNsITh 1eNId AeSTeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOXKEHHBIM alropuT™M IEHCTBUN MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpeiaracMble B YCIIOBH U 3a/1aHUI.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macT «XUMUsS», BHIBI JEATEIFHOCTH MO TOJXYYE€HUIO HOBOTO 3HAHHSA, €r0

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOMIMXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJs XUMHUUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peakIuii: peakiy COSAMHEHUS, PEAKIIMK PA3I0KEHUs, PEaKIIMU 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 KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIs BellecTBa (IIPOLIEHTHAsSI KOHIICHTPAIIHsI) B paCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIUM;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U MIOHHAs) B HEOPTaHWYECKUX COETMHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

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

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, MOATBEp)KJas  ONWCAaHME MpUMEpaMU  MOJIEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEeMAaTH3AINI0, KIAaCCU(UKAIIUIO, BBISBICHUE MPUYMHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeI0BaTh IpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW MOCyI0ll ©  J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHHIO Ta3000pa3HBIX BEIICCTB (BOJOPOJAa M KHCIOpPOJA), MPUTOTOBIICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCJICHMS, XMMHUYECKas peaklus, XUMU4ecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEAKIIHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAeabHO JO0MyCcTHMAas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckas) B HEOPraHMYECKUX COCAMHEHUAX, 3apsij HOHA MO XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHKe: ONUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTh 0003HaueHHs, KOTOpble HUMEIOTCd B IEpPHOAMYECKOM Tabmuie, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MalbIX MEPUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3 dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKUX IIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKOM AUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTENFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe IpaBHja OOpalIeHUs C BEMIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapoOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemectBa 1 xuMu4deckue bu6moreka [IOK
12 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 8 1 bubnuoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XUMHYECKUX AnemeHnToB Jl. W. 7
MenneneeBa. CtpoeHue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.
3.2 OKUCIUTEIIBHO- 11 1
BOCCTAHOBHTEJIbHBIC PEAKIINU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro mo pazueny 18

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME o8 4



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 6 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 19
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 8 1 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 7 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmue cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B Ba U MaTepHUaILl B JKU3HU YEJIOBEKA 4 bubmiorexa HOK
' ctect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

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

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIEeKTPOOTPUIIATEIIHLHOCTH ATOMOB
bu6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
bu6mmoreka [IOK
59 HNoHnHas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

65 [IpomexxyToUuHasi UTOrOBAsk ATTECTALIUS 1 https://m.eds00.ru/00adb486

66 O06001IeHe U CUCTEMAaTH3aIs 3HAHUIMA 1 E;i?;ﬁf;if r(3/I§Oadb33c

67 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA 1 E;g?;;f;aog r(zlléOadgcbZ

68 O06o001IeHre U CUCTEMAaTH3aIisl 3HAHUI 1 E;ﬁj;ﬁf;if g/I:fodGJ_CG
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTnueckue op
Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 BxoaHo# KOHTPOJIb 1 1

6 Knaccudukanus XxuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

bubnuoreka [JOK
7 peakiuu. [loHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEAKIIHIX
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

8 eakuu. ITIoHsITHE 0 TOMOT'€HHBIX U 1 bubmnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX

9 [ToHATHE O XUMHUYECKOM PAaBHOBECHUHU. 1 bubnunoreka [JOK
DakTOopsl, BIUAIOIIAE HA CKOPOCTh https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMUYECKON PEaKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

10 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
11 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EeKTPOIUTHIECKON
12 I/IC(I:)O na HHpCHHBHBIC U ci1a0bIe bubmmorera [TOK
A THHATHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
13 HouHsie ypaBHEHNS peaKInii bubmmorexa [OK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
14 OCHOBAaHHUH B CBETE IIPEICTABICHUN bubmmorexa [OK
pvﬂ https://m.edso0.ru/00add5d8
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
15 MIpEeNCTaBIEHUN 00 bubmorexa LOK
pex . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
16 [Tonusarue o ruaposnse conen Eubmaorexa HOK
AP https://m.edso0.ru/00add9d4
O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
17 B
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
18 «Perienne 3xcnepuMeHTAIILHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonTponeHas padota Ne2 o teme
19 «DNEKTPOIINTHUECKAS JUCCOLIHALIUS bubmnorexa [IOK
p ’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»
20 OO11ast XxapaKTepUCTHKA raJIOT€HOB. bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add448
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XHUMHYECKUE CBOMCTBA HA IPUMEPE

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

XJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
21 XUMUYECKHE CBOMCTBA, MOTYUYCHUE bubmorexa LHOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
22 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YHCHEE 6077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
23 XUMHYECKUX PEAKIIAI, €CIIN OUH 13 bubnmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
24 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
o5 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
26 CepoBoaopo, cTpoeHue, (pusndeckue bubnuoreka [JOK
U XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
27 (bu3UYEeCKre 1 XUMUYCCKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
)8 MIOJIyYEHUS CEPHOM KUCIIOTBI. bubnuoreka [IOK

XUMHUYECKOE 3arps3HEHUE
OKPY’KaIOILIEN Cpeibl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM OJIU BBIXOAa

bubmuoreka [JOK

29
MIPOAYKTA pEeaKLu https://m.edsoo.ru/00adec8a
OO61rast xapaKTepUCTUKA SJIEMEHTOB

30 VA-rpynisl. A30T, paclipoCTpaHEeHHE bubnuorexa [JOK
B IIpHUpoJe, (pU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u

31 XUMUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorexa HOK

’ v https://m.edsoo.ru/00adf004
MIPUMCHCHUC
bu6moreka [IOK
32 KonTtponsHas padota 3a | momyromaue
p p yroa https://m.edsoo.ru/00ae0e18
[IpakTnueckas padota Ne 3 o Teme
33 «[Tony4ueHne aMMHaKa, U3ydeHHE ero bubmorexa TOK
i > 1B https://m.eds00.ru/00adf180
CBOMCTB»

34 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX

35 00OpeHnii. XUMHUYECKOE Eubmaorexa HOK
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®dochop. Okcup dhochopa u

36 (1)00(%)0 pHa}I Kan((l))Ta (b(bIEBHEI\Q:KHe u bubmmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE
Hcnonb3oBanue hocdaTtoB B KauecTBe
37 MUHEPAIbHBIX YI0O0pEeHH. bubnuoreka [IOK

3arpsi3HEHUE MPUPOTHON CPEIbI
dbocdaramu

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

bubmuoreka [JOK

38 HPHP OZE, (PHHHECKHC H XHMHTCCKHE https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcuppl yriaepoaa, ux pusudeckue u

39 XUMHYECKHE CBOHCTBA. bubmmoreka [{OK
DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)

N bubnuoreka [JOK

40 YrOTBHA KUCIOTA 1 €€ cOMH https://m.edso0.ru/00ae006¢
[Tpaktuueckast pabota Ne 4 o Teme

41 "[Tomyuenne yriekucioro rasa. bubnuoreka [IOK
KadectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
non"

[lepBoHauanbHBIEC TOHATHS 00
42 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoia
43 Kpemuwuii u ero coenuHeHus bubmorexa LOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

44 AKCIEPUMEHTAIBHBIX 33714 10 TEME bubnuoreka [JOK
«BaxHeime HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
OO61rast XxapaKTepUCTUKAa XUMHUUYECKHUX
AJIEMEHTOB — METaJIOB.

45 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKasi KpUCTaUInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

46 XUMHYECKHE CBOMCTBA METAIIJIOB. bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN P
HaIIpSHKEHUH METaJUIOB

https://m.edsoo.ru/00ael156

OOmrre cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

47 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, bubnuorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
MIPUMECH
48 [TonsiTHE O KOPPO3UH METAIIIOB bubnuorexka LIOK
https://m.edsoo.ru/00ae1278
bu6moreka [IOK
49 [lenotrre MeTaLIb https://m.edsoo.ru/00ael4b2
50 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kajus https://m.edsoo.ru/00ael4b2
51 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
52 Baxneiiinme coequHEHNS KaJIbIIU bubmorexa LOK
https://m.edsoo.ru/00ael5e8
53 O0001IeHrEe U cUCTEMATU3ALII
3HaAHUH
54 JKEcTKoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
55 "YKEcTKkoCTh BOABI U METOIBI €€ bubmnorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
56 JNp—— bubnmuoreka [JOK
https://m.edso0o.ru/00aelc64
57 AmdoTepHble CBOICTBA OKCHJIA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

58 Aeneso https://m.edso0.ru/00ae1d86
59 OKcubl, THAPOKCUIBI M COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
60 O06001IeHne 1 cUCTEMaTH3aIUS
3HaAHUH
[IpakTnueckas padota Ne 7. Pemenue
61 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenmume MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
62 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MaccoOBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
63 O060011eHre U cucTeMaTu3alus
3HAHUH
64 [IpomexyTouHas UTOroBas
aTTecranus
65 BeniectBa u matepuasl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
66 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXaIoLen cpebl https://m.edsoo.ru/00ae4270
67 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
68 O06o01IeHne u cucTeMaTu3anus bubnunoreka [JOK

3HAHUH

https://m.edsoo.ru/00ae0dOa
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[TPOTPAMME

68







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumust 8-if kimacc: 6a30BbIH ypoBeHb: yueOHUK, 8 kinacc/ 'abpunsa O. C., Octpoymos N.T'.,
CnankoB C.A.; mox pepakmueit ['abpusia O. C.., 6-¢ u3n., crep. — M: AKIIMoHEepHOE 00IIECTBO
«U3narensctBo «lIpocsemenne»,2024 r.

» Xumust 9-if kimacc: 6a30BbIH ypoBeHb: yueOHUK, 9 kimacce/ 'abpunsa O. C., Octpoymos N.T'.,
CnankoB C.A.; mox penpakmueit ['abpusia O. C.., 6-¢ u3n., crep. — M: AKIImoHepHOE 00IIECTBO
«U3narensctBo «lIpocsemenne»,2024 r.

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Metouueckoe nmocobue npeaHasHaueHo JjIsl OpraHu3alnu 00y4eHHs M0 y4eOHUKY «XUMUs»
8-9 kmaccoB 0061meo0pasoBarenbHbIX yupexaenui (aBt. / Fadbpusa O. C., Octpoymos WU.T".,
CnangxoB C.A.; nmox pegakuueii ['abpuisu O. C..), 2-¢ u3f., cTep. — M: AKITMOHEPHOE
obmectBo «M3matenbcTBo «IIpocBerienne.

Uctounuk: https://rosuchebnik.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru
https://resh.edu.ru
https://uchi.ru
https://infourok.ru






