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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUSA U C YUYETOM KOHIICTIIUU MPENOIaBaHMsl Y4eOHOTO MpenMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @eneparnum.

[Iporpamma mo XuMuu 1a€T TpPEACTABICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHS OOYyYaIOIUXCS CpPEACTBAMHU YYEOHOTO IMpEIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpKaHKE, MPETyCMaTPUBAET paclpelielieHue ero 1Mo KilaccaM |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH YI€OHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMHAN
Ha YpPOBHE IIeJiel W3y4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUN O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (pOpMUpyEeMble XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJBTYpBI TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEIbHOM  Y4eOHOM  JeSATEIbHOCTH,  AKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUU(UKON HAaydHOTO MBIIUIEHHS, 3aKJIaJbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSAM, K IPUpPOJE, K 4YeJOBEKY, BHOCUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHWU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM sIBISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHUs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroMMHUCs CUCTEMbI NePBOHAYATIbHbBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona K e€ miyueHuro. Copep’kaHHE CKIIAQABIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUUYECKUX IPEICTABIECHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOITUTHIECCKOH TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U NOJYYEHHS U3yYaeMBbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O000O0IIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
[I03HABATEIbHON U yueOHO-HCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IPaBUi 0€30I1aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHUHATHIO DPELICHUH, CIIOCOOHOM aaanTUpoBaThcs K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JUISl pa3IMYHbIX BUIOB AEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
ITOBCETHEBHOM J)KM3HU U TPYAOBOU JESTEIBHOCTH;

— (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 MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4MCIIO 4acoB, OTBEAEHHBIX ISl U3y4YCHUs] XMMUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Posib XUMHUM B KHU3HU YE€JIOBEKA. XHMMHS B CUCTEME HaykK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[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 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUU.

KomnnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOparenus ¢ J1abopaToOpHBIM OOOpPYAOBAaHUEM, M3YYCHHE M OINMUCAHUE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SIBJICHUH, HAOI0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau meauw (ll), m3ydeHme cmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

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

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

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. XumMudeckue cBoWcTBa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUe MNPUPOJHbIX BojA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojieoOpa3ymomie (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyrone. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
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 coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEX/Y KIaCCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHWS W TPEKPAIICHUS TOpeHUs (TMoXKapa), 03HAKOMJICHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOMIOIeHHE 00pA3IOB BEIIECTB KOJIUYECTBOM
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) (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
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.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummuuyeckux djemenron JI. WU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
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 anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux sneMeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKU 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. . MenneneeBa. XapaKTepUCTUKAa XHMHUYECKOTO D3JIEMEHTa IO €ro IMOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

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



3nauenue [lepuoanyeckoro 3akona u Ileproguyeckoil cuCTEMbl XUMHUYECKUX 3JI€MEHTOB
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. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

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

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIOJb30BAHME KaK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHSATHH, TaK | TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHUE, MO/IENb, SIBJICHHUE.

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 dyemeHtoB [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. THMBl KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYeCKUX COCJAUHEHUMN, FeHeTHYecKas
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 XUMHUYEeCKOM paBHOBeCHMH. DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBiI€HHE YPAaBHEHHM OKHCIIHUTEIbHO--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).  XuopoBosopond. ConsHas —KHCIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHHE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
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 KUCIOTHBIX 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 cepHOIl KMCIOThI, KAUECTBEHHAs peaklus Ha cyabdaT-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
CBOMCTBA, MoyyueHue U npuMenenue. Connm aMMOHUS, UX (pu3nUYecKre U XMMUYECKHe CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MMHEPAJIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopnas 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
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0Te3a I100aJbHOrO MOTEIUIEHHs KIIMMara, MapHUKOBBIM 3¢ddext. YronpHas Kuciora u eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO03SHCTBE.

[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
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

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 UCOIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HU.

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 CBONCTBA rajoreHOB U MX COCOUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJeHHE TMpolecca OO0yriMBaHMS  caxapa IMOJA  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ocdhopa U UX COCAUHEHMI
(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
MPOTEKaHMsl, B3aUMOJICHCTBUE 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
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHHEe HKCIEepUMEHTANbHBIX 337a4 1Mo Teme «Baxueiue
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. CTpoeHue MeTauioB. MerauiMueckass CBS3b M METAUIMYECKas 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 TUIPOKCU LI HATpUs U Kanus. [IpumeneHue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMmeHToB J[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HAXOXICHHE 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 1 XUMHYECKHE CBONCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxOXJIeHHue B mpupoje. Pusnyeckue U XUuMHUYECKHUE CBOWCTBA
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,
SIBJISIFOLLMXCSI CACTEMHBIMU JJ11 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



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.



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:

MPE/CTABICHNUS O COIMAIBHBIX HOpPMax M TMPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
IPABOBBIX HOPM C Y4ETOM OCO3HAHUS MMOCIICACTBHI MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOW  KapTHHBl MHpPa, [PEACTaBICHUS 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 SBICHUI, I03HABATEIBHOM,
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 TO3HAHHMIO, JIOOO3HATEIBHOCTh, TOTOBHOCTh M 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 OTHOLICHHS K CBOEMY 3JI0POBEIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE 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 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
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS:

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,
OCO3HAHKE 1IEHHOCTH COOJIIO/IEHUS MPaBUil OE30MaCHOTO MOBEJAEHUS IPU paboTe C BEIIECTBAMH,
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 CPENOH, JJIsl MOBBIIICHUS! YPOBHS KOJIOTHUYECKON
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 PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIBHOMY ITUIAHUPOBAHUIO 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 XapaKTepHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbBIE 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) MOJIEIH, HCIOJb3yeMble B XUMHUH, MPeoOpPa3oBBIBATH 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 MPEJICTABICHUN BBIABIATH H
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 BOIMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIOATh 32 X0/I0M IPOIIecca, CAMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh 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 PAa3JIMYHbIE 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 TEXHOJIOTHA, OBJAJICHHE KYJIbTYPOH aKTHBHOTO HICIIOJIb30BAHUS PAa3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUS 3aJlaBaTh BOIPOCH (B XOJ€ auaiora W (WiW) JTUCKYCCHUH) TO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JAeNaTh IMPE3CHTALUI0 PE3YJbTAaTOB BBIMOJIHEHUS XHMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKOM AESITETbHOCTH MPU 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 y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHbIX W I03HABaTEJIbHBIX  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,
YMEHHUE HMCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIIOBUH 3a/JaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

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



oOy4aromMMHUCs Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI JeicTBUH, cnenuduyeckue s
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 pe3ynbTaThl 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, OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJSIpHAs Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMUUYECKas peaKI[us, KilacCuuKams
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 CBs3b, 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;

WCIIONIb30BaTh XUMHUUYECKYI0O CHMBOJIMKY JUIi COCTaBJIeHHS (OpMys BEIIECTB |
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 cucreMe, 3aKOHOB COXPAHEHUsT MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynmna (b-rpymma)», manble U OOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHYECKUX 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;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlUU MBICIUTEIILHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYCCKUX OTBITOB TIO TOJTYYCHH O
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakMyc, GeHoiTanenH, MeTUIIOpaHK U APYyrue).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] TUCCOLMAIUS, pEeaklUWd HOHHOTO oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, METaJUIMYECKas), KpUCTAITIMYECKas peméTka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MIOHSATHS MPHU ONKMCAHUU BEIIECTB U UX MPEBPALICHH;

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 1Mo (GopMynaMm, BUJ XUMUYECKON CBSI3U (KOBaJEHTHAas, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBaTh cMbica [lepuonudeckoro 3akona J[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpymma)», manble u GojblINe TMEPHOABI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT OOLIMEe 3aKOHOMEPHOCTM B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIUHU BELIECTB, IO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

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

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

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

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoaTh TpaBHWia TIIOJB30BAaHUS XUMHUYECKOW TIOCYIOH W JIabOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, TMOATBEP)KIAIOINE KaUYeCTBEHHBIH COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPALMU MBICIUTEILHON AEATEeIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHHUA — HaONIOJIeHHe, U3MEpeHHe, MOJAEIUPOBaHUE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [Tonstue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
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 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIMS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . 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 COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
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
Hucrpykrax no T.b.. [Ipeamer xumum.
1 Ponb I))c}I/IIKMI/H/I B JKHU3HHU qujI(ilBeKa Tema n 1 0 0 bubmorexa HOK
' https://m.edsoo.ru/ff0d210c
BEIIIECTBA.

5 IlonsaTtue o MeToMax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH. https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia

3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubnuoreka [IOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM. »

Uuctele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK

4 . 1 0 0
pa3JieNIeHust CMecei. https://m.edsoo.ru/ff0d26ca
JlIpaktrdeckas padota Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK

a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOM COJIN)».
bubnuoreka [JOK
6 A . 1 0 0
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK

7 1 0 0
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 IT . 1 0 0

POCIRIC 1 CHOXHEIC Bemectsa https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE yYEHHUE. 1 0 0 bubnuoreka [IOK



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.

bubmmoreka [{OK
10 Xumudeckas popMyna. BaaeHTHOCTE
opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB.
11 OtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCIMHEHUU. https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
Momnspnas macca. https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuMH4ecKasi peakius. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEAKIIUH. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHHUS. https://m.edsoo.ru/ff0d3b88
BrramciieHust KoJmaecTBa, MacChl
17 BCIIICCTBA IO YPABHCHUSAM XUMHYCCKHUX bubmorexa [TOK
B . P https://m.edsoo.ru/ff0d5708
peaKIuii.
Knaccudukanuss XauMUuecKuX peakinii
18 (coennHEHMS, PA3JIOKEHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMerieHus, 0OMeHa).
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuukIomneauct. O6o01eHne 1 bubmotera [JOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3alys 3HAHWM.
Konrpoabnas patdora Nel mo Treme
P P bu6mmoreka [JOK
20 «BelecTBa 1 XUMHYECKHE

peakuum».

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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AHanu3 KOHTPOJIBHOHM paboThl, Bo3myx
— cMech ra3oB. CocTaB Bo3ayXa.

bubmuoreka [JOK

21
Kucnopon — anemeHT u npocroe https://m.edsoo.ru/ff0d448e
BemecTBo. O30H.
du3n4eCcKrue U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS Bubnuorexa LIOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 okcuaax.
CriocoOpl MoTyueHust KUCIopo/ia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYCCKHUX PEAKITUSX.
TormumBo (HedTh, yroias U METaH).
25 3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0 bubmorexa IOK
P HyXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS.
[IpakTrueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY.
97 Bopopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupo/e. https://m.edsoo.ru/ffod4ddo
08 dOu3nyecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Boopoa. https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISX bubmorexa HOK
' https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

1a00paToOpHH.

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOIOPOIA bubmorexa HOK
7 P AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOUCTBY.

39 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoragpo. https://m.edsoo.ru/ff0d542e
Brrunciienns o0b€Ma, KOJIMYECTBa

33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM O0OBEMY.
Brruucienus 0065MOB ra3oB 10

34 ABHEHHIO PeaKI[HM Ha OCHOBE 3aKOHa bubmorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH ra30B.

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI. https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [JOK
WHIMKATOpax. https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbIe

37 M HEHACKIIIIEHHBIE pacTBOPLL. MaccoBas bubmiorexa HOK

P PEL https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PAaCTBOPE.
[IpakTrueckast padota Ne 5 o Teme

38 «IIpurotoBieHue pacTBOPOB C bubnuoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY.

39 KontpoabHnas padora Ne2 o reme bubnunoreka [JOK
«Kucaopoa. Boxopoa. Boxay. https://m.edsoo.ru/ff0d6342
AHanu3 KOHTPOJBHOM pabOTHI.

40 Oxcupl: cocTaB, Kiaaccu(puKaIus Bubmmorexa LIOK

AR ’ e, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa.
41 [Tonmyuenue u XuMu4eCKHe CBOWCTBA bubnuoreka [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX
OKCHJOB.

https://m.edsoo.ru/ff0d664e

OcHoBaHusI: COCTaB, KiIacCH(pUKAIIHS,

bubmmoreka [{OK

42 HOMEHKJIATYpA. https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBAHMM. https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIATYpA. https://m.edsoo.ru/ff0dfee2

45 [Tony4yeHnne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHUCJIIOT. https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,

46 cnoco((SLII) nlzmyq)eHm, XI/IMI/I‘IZEKI/I@ bubmorera [JOK

N https://m.edsoo.ru/00ad9474
CBOMCTBA.
[IpakTrueckas padota Ne 6. Permenue

47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUNY.

48 I'enernueckas cBsi3b MKy KiaccamMu bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM. https://m.edsoo.ru/00ad9a50
O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUI

49 mo TeMe "OCHOBHBIE KJIaCChI bubmmorera [JOK

. https://m.edso00.ru/00ad9ch2
HEOPraHUYECKUX COCAMHEHUM".
Kourposbnas padora Ne3 mo treme
50 "OCHP(;BHBIG KJIpaCCBI bubmmorexa [IOK
. https://m.edsoo.ru/00ad9ela
HEOPraHu4eCcKHX COeIMHeHuit" .
AnHanu3 KOHTPOJIbHOM paboTsl. [lepBbie
bu6mmoreka [JOK
51 MOTBITKY KITACCH(PUKAIIUU XUMUYECKUX

aneMeHTOoB. [loHsATHe 0 rpynmax

https://m.edsoo.ru/00ad9ffa
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CXOJHBIX 3JICMCHTOB.

[Tepuonnueckuii 3aKOH U

bubmmoreka [{OK
52 [Tepromuieckasi cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemeHTOB JI. . Meneneena.
53 [Tepwo1b1, TPYIIIEI, TOATPYIIITHI bubmorexa LHOK
P > TPYIIH, PYFIHL. https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
sanep. M3oTonsl. https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aTOMOB 25ieMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. Menneneena.
XapaKkTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneesa.
3nauenue [leprnoandeckoro 3akoHa ajis
pa3BuTHUs Hayku U ipaktuku. []. 1. bubnuoreka [IOK
57 N
MenneneeB — y4EHBIH, MTEIAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH.
58 DIIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XUMHUUYECKUX AJIEMEHTOB. https://m.edsoo.ru/00adaab8
59 HMoHHast xumuyeckas CBs3b. bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnnoreka [JOK
CBSI3b. https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBSI3b. https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS. bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

63 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu. https://m.edso0.ru/00adb076
bubmmoreka [{OK
64 OxucauTenu ¥ BOCCTAHOBUTEIIH. 1 httos://m.edsoo.ru/00adb076
KoutpoabsHnas padora Ned o reme
65 «CTpope}me aTol?wa. XumMHnueckasn 1 bubnuorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b».
AHanu3 KOHTPOJIbHOM pabOTHI.
66 O060061eHre U cucTeMaTu3alus 3HaHun 1 bubnuoreka [IOK
o teme "CTpoeHue aroma. https://m.edsoo.ru/00adb33c
Xumuyeckas CBs3b'.
67 O060061eHre 1 cucTeMaTu3alus 3HaHu’ 1 bubnuoreka [IOK
MO PENICHUIO PACUETHBIX 3a4ad. https://m.edsoo.ru/00ad9ch2
68 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUH 1 bubmuorexa [JOK
10 Kypcy XUMHUH § KJiacca. https://m.edso0.ru/ff0d61c6
69 PesepBHbIil ypok
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
HNuctpykrax no T.b. [lepuonnueckuit
1 3akoH. [leprnoanueckas cucrema 1 0 0 bubnuoreka [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena.
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XUMHUYIECKHX DIIEMECHTOB 1 0 0 bubmorexa TOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUO/IOB.
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOpPraHUYECKUX BEILECTB. https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEMIETOK. https://m.edsoo.ru/00adbac6
5 Bxoanasi KOHTpoJIbHAs padoTa Nel 1 1 0
6 Knaccudukanus xuMmuaeckux 1 0 0 bubnuoreka [JOK
peakUmii M0 pa3IuYHbIM IIPU3HAKAM. https://m.edsoo.ru/00adbch0
7 OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC 1 0 0 bubnunoreka [JOK
peaKIuu. https://m.edsoo.ru/00adcade
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
8 eaxuuu. [loHsTHE O TOMOTE€HHBIX U 1 0 0 Bubmorexa OK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKIHIX.
[ToHATHE O XUMUYECKOM PABHOBECHHU.
9 @DaKTOPhl, BIUSIIONINE Haixo OCTb 1 0 0 Bubmmorexa LIOK
Prl, . H p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKklUy U MOJI0KEHUE
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XHUMHUYCCKOTO paBHOBECHUA.

Teopust IEKTPOIUTHIECKOU

10 mucconuanmu. CHIBHBIE U CIIA0bIE bubnmorexa LOK
) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI.
11 HMounrle ypaBHeHus peakiui bubnmorexa LOK
P p ) https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubmmorexa [TOK
. P https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JTUCCOIHAITIH.
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MIPEeNCTaBIEHUN 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JTUCCOIHAITIH.
O00011IeH1E U CUCTEMATHU3ALIUS
14 3HAHUM MO TeMe "DIEKTPOTUTHYECKas bubnuoreka [IOK
qucconuranusa. XuMUYECKUe peakiuu https://m.edsoo.ru/00addd12
B pacTBOpax'.
KonTpoabHasi padora Ne2 no reme
15 «IJIEKTPOJIUTHYECKAS bubnuoreka [JOK
JUCCOHALMA. XUMHYECKUE https://m.edsoo.ru/00addecO
peakuuu B pacTBOpPax».
16 AKP No2.ITonsiTue o ruziponuse bubnuoreka [JOK
COJIEN. https://m.edso0.ru/00add9d4
[IpakTnueckas pabora Ne 1.
17 «Permenue sKcriepuMeHTaIbHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aJag.
OO1ast xapakKTepHUCTHKA TaJ0reHOB.
P P N bubnmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA ITPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. ComsHast KHCIIOTA,

bubmuoreka [JOK

19 XHMHYECKHE CBOMCTBA, MOJIYUYEHHE,
I https://m.edsoo.ru/00ade104
MIPUMCHCHHE.
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCITOTHI brbmmorexa [OK
YHCHEE 6077 ’ https://m.edsoo.ru/00ade348
M3Yy4CHHUE e€ CBOWCTBY.
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEaKIIHd, eCITH OJWH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE.

29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnsi. https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIE MOTU(UKAIIANA CEPHI.

23 Haxoxnenue cepbl U €€ COeTMHEHUH B bu6moreka [IOK
npupoje. XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
CEpBI.

CepoBoaopo, cTpoeHue, pusndeckue bubnuoreka [IOK

24 .

Y XMMUYECKHE CBOWCTBA. https://m.edsoo.ru/00ade802

o5 Oxkcun cepsl 1V.CepHucTas KucioTa u bubnuoreka [JOK
€€ COJIH. https://m.edsoo.ru/00adec8a
Oxkcunpl cepol VI, CepHast KHCIIOTA,

. bu6mmoreka [JOK
26 (bu3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
[TpoMmbInIeHHBIN CIOCO0 MOTyYeHUS
CEpHOM KUCIOThL. XUMUYECKOE
97 3arpsi3HEHUE OKPYKaroUIeh cpeibl bubnunoreka [JOK

COCANMHCHUAMU CCPHI. Brrunciaenue
MacCOBOH J0JI1 BEIXOJIa MMpOAYKTa
pCaKkIuu.

https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpynisl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpHUpoJIe, (PU3NIEeCcKue U https://m.edsoo.ru/00adeea6
XHMHUYECKHE CBOMCTBA.

AmMHEaK, ero pu3nIecKue u
29 XUMHYECKUE CBOMCTBA, IIOJIyYCHHUE U bubmorera [JOK
’ yi https://m.edsoo.ru/00adf004
MIPUMCHCHHE.
[IpaxTnueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHuaKka, U3y4eHHE €ro bubmorera [JOK
. i YA https://m.eds00.ru/00adf180
CBOMCTBY.

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 o0peHuil. XUMHUECKOE bubmorera [IOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTUHCHHSIMH a30Ta.

Docdhop. Oxenn bocdopa u
33 Cpocgo pHa;I KI/ICJ'I(E))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmorexa HOK
P o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOJTyUYCHHE.
Hcnonws3oBanue GocdaToB B Ka4eCTBE

34 MUHEPAJIbHBIX YIOOPEHHIA. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dhocdaramu.

Yriepon, pacnpocTpaHeHHe B
35 pu 1(3) e gmﬂzecxl;e 1 XUMHYECKHE bubmorexa HOK
p P He https://m.edsoo.ru/00adfd9c
CBOMCTBA.
bu6mmoreka [JOK
36 Oxcuppl yriaepoaa, ux pusudeckue u 1

https://m.edsoo.ru/00adfebe
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XMMHUYECKUE CBOMCTBA.
DKosorndyeckue mpoOIeMsl,
cBsi3aHHbIC ¢ okcuoM yriepoaa (1V).

37 VroJpHas KACIIOTa U €€ COJIH bubmorexa HOK
) https://m.edso0.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
non".
[TepBoHauaNbHBIE TIOHATHS 00
39 OPraHMYeCKHUX BEIIECTBAX KaK O bubmorera [JOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo/ia.
40 Kpemuuii u ero coequHeHUs bubmorera [JOK
p g ’ https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue
A1 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS.
KonTpoabHasi padora Ne3 no reme
. bu6mmoreka [JOK
42 «BaxkHeiilmume HeMeTAJIbI M HX
https://m.edso0.ru/00ae0el8
COeTUHEHHUNA».
AHau3 KOHTPOJIBHOUN pabOTHI.
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METaJLJIOB.
bubnuoreka [JOK
43 MeTtannuyeckas CBSI3b U
https://m.edsoo.ru/00ae103e
MeTaTnyeckasi KpucTaaindeckas
pemérka. Pu3nyeckue CBOMCTBa
METAaILIIOB.
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN P
HaIIpsHKEHUHA METaJUIOB.

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

OOmire cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

45 aBHEHUIM XUMHYECKUX PEAKIIUN bubnmorexa LOK
yp DAk, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH.

46 TToHATHE O KOPPO3UU METAILIOB bubmmorexa [TOK

PP ' https://m.edsoo.ru/00ae1278
bu6moreka [IOK

47 €JI0YHBIE METALJIbI.
= https://m.edso0.ru/00ael4b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kaus. https://m.edso0.ru/00ael4b2

49 [[lerouyHO3EMENTBHBIE METAILIBI — bubnuoreka [IOK
KaJIbIIMA U Mardui. https://m.edsoo.ru/00ael5e8

50 Baxkueiiime coe fUHEHNUS KaIbIIHS bubmmorexa [OK

g HHA- https://m.edso0.ru/00ael5e8
O0001IeHNEe U cUCTEMATU3 AL

51 3HaHui no Teme "lllenounnic u
[EJIOYHO3EMEIILHBIE METAJUIBI".

52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
IIpaktuueckas padora Ne 6 mo teme

53 ")IIZéCTKOCTL BOpLI A METOBI €6 bubmnorexa [IOK

\ 8 8 https://m.edsoo.ru/00aelae8
ycTpaHeHus'".
bu6mmoreka [JOK

54 An i,

FOMIHIH https://m.edsoo.ru/00aelc64

55 AmdotepHble cBOICTBA OKCHIA U bubnuoreka [IOK
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TUAPOKCHUA. https://m.edsoo.ru/00aelc64
56 Weseso. bubmuoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJIH JKeTe3a bubnuorexa [JOK
(I u xenesa (I11). https://m.edsoo.ru/00ae35e6
O06o00mmeHre U CHCTEMaTH3aITHS
58 3HAHUHN 110 TeMe "AJIIOMHUHAMN, KeIe30
1 UX COeOUHEHU"
[IpaxTnueckas padorta Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«Baxxnenmnine MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS.
Berurcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COAEPKUT MpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peaKIuu.
O06o00IIcHNE B CHCTEMAaTH3aLIH
61 3HaHMM no Teme "BaxkHeimme
METaJIbl U UX COCIUHEHNA" .
KonTpoabHasi padora Ne4 o reme
62 «BaskHeiinme MeTa/UIbl M HX
COeIUHEHHUN».
63 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKM3HU YeJIOBEKA. https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK

OKpYKarollen Cpeibl.

https://m.edsoo.ru/00ae4270
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65 Ponb xumuu B periennu 1 bubmuoreka [IOK
HKOJIOTUYECKUX MTPOOIIEM. https://m.edsoo.ru/00ae4270
PesepBHrlil ypok. O000111€HIE U

66 CI/ICTIe)MaTI/ISZII:I)I/Iﬂ 3HaHH;III [10 PELICHUIO 1 bubmmorexa [TOK

. p https://m.edsoo.ru/00ae0d0a
pacuéTHBIX 3a/1a4.
PesepBHrlil ypok. O00011€HIE U
67 CI/ICTIC)MaTI/I?;ZEI/IS[ 3HaHI/II§IHHO CHICHUTIO 1 BH6HHOTeKa HOK
P https://m.edsoo.ru/00adb33c
3KCHCpI/IMeHTaJ'[I)HBIX 3a1a4.
. bubnuorexa [JOK
68 P .P ) 1
C3CPBHBI YPOIK. FOJIb XUMHH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKnoHepHOe
obectBo «M3narenbeTBo «IIpocBemieHues»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3natenbctBo «IIpocBemnieHue

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

http://gotorol.ru/10730- snexTpoHHas OMOIMOTEKA YICOHBIX MATEPHUATIOB IO XUMHHU
http://gotorol.ru/10731- pyopuku ":"CoBeTbl aOUTYPUEHTY, YIUTEITIO XUMUN",
"Cnpasounuk", "Becenas xumus", "Hosoctn", "Onmumnuansr","Kyncrkamepa".
HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://gotourl.ru/10730- snekTponHas 6uOIHOTEKA YUCOHBIX MATEPHUAIOB IO XUMUHU
http://gotorol.ru/10764 - oxnaiiH SHIUKIONEINS HA OCHOBE KHUTH' XUMHUYCCKast
sunukoneaus" (M.:CoBeTckas sHIuKIONE U, 1 988)

http://gotorol.ru/10762- coopHuUK cTaTeii 0 XUMHUYCCKHX 3JIEMEHTAX IEPUOINIECKOI
cucteMmsl JI.M1.MenaeneeBa

http://gotorol.ru/10735- sxypuan "Xumust u Ku3Hb"

http://gotorol.ru/10755- urdopmarus 06 onumIIHagax



