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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (emepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOaBaHusl Y4eOHOTO MpenMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TPEACTABICHHE O IENsAX, OOIIeH cTparermu OOydeHus,
BOCIIMTAHUS W pa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHWSA, PEKOMEHAYEMYIO TMOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeaessieT BO3MOKHOCTH TpeaMeTa st
peanu3anu TpeOOBaHUI K pe3ylbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUS XUMUN
Ha YypPOBHE IeJed W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TO3HABATEIBHOM
NEeSITENbHOCTH 00Yy4aroIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMUH CITY)KHT OCHOBOW JUIsI (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
MPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOONEM  YCTOMYMBOTO Ppa3BUTUS 4YEJOBEYECTBA — CBIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TIPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 001IeH U QYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHKE MBIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  y4yeOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
po(hecCUOHABHON AEATENbHOCTH;

3HaKOMHUT €O CHeUu(UKON HAaydHOTO MBIIUICHHS, 3aKJIa[bIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4EHUU XMMHUHU O0ECHeyuBarOTCs crenu(uKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS IeJarornyeckd afanTUPOBAHHBIM OTpPaKEHUEM
0a30B0il HAyKH XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX HOHATHH OpPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ mizydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonueckoro 3akoHa /[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH ;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTHIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS paccMaTpUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JApyromy,
BBIMIONTHAS (D)YHKIUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MU3YYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kmacce» u «dPusnka. 7 Kiacey.

[Ipyn u3ydeHnr XMMUU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YelloBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajJiada yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O000OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GopMHUpPOBaHMM U pa3BUTHM [03HABATEIbHBIX YMEHMH M MX HIPUMEHEHMH B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEe0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOrO
oOpalieHus ¢ BeECTBAMHU B MIOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
pUOOpeNH TaKkue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHHATUIO PELIEHHUH, CHOCOOHOW ajanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CHUCTEMaTHYecKoe NpuoOIlleHHe oOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHUS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— olecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MUpA, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUM XHMHH, MPUMEHATh MX IpPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH;

— (hopMupoBaHue y 00y4aroUXCs T'yMAaHUCTUYECKUX OTHOIICHUH, MTOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;



— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOmiee 4nciioO 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUHU Ha YPOBHE OCHOBHOTO OOIETro
oOpa3oBaHus, coctaBiseT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUH B KWU3HU 4YEJIOBEKAa. XHMHUSA B CUCTEME HayK. Tema u
BemecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XHUMHUYECKUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEBHAS MOJICKY IS pHAs
Macca. MaccoBast 10Jis1 XAMUYECKOTO 3JIEMEHTA B COSTMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COSTMHEHUH.

duszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHeHHUs. Kinaccupukamuss XUMUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOH, MpaBmiiaMu palbOThl B JIabOpaTopuu M MpUéMamu
oOpareHuss ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUY€HHWE W OMNMUCAaHHE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TTAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIOTON) sIBJICHUH, HAOII0/IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (II), m3ydeHume cmocoOoB
paszenieHuss cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UILTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBeIEHHWE OUYMCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAaHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MAacChl, CO3JaHUE
Mozenei MOJIeKy (I1apoCTeP>KHEBBIX).

Baxueiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MpOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMeleHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoauduKanus
KHCTIOpO/Ia.

TemoBoit 3hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsA3HEHUE BO3/1yXa, YCUJIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOT'O CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(busznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTer u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BeUIECTBa B
pactBope. Xumudeckue cBoicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBIX Boja. OXxpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUE U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomydyeHune okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MUECKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. HomeHnknatypa kucior. Ou3nyeckue U XUMHYCCKHC
cBoiicTBa KuCHoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®uznueckue U XUMUYeCKHe cBoicTBa coseil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHUE COJIEpPKaHns KUCIOpoia B BO3/yXe, MOIy4YeHue, coOupaHue,
pacro3HaBaHUE W HM3yYEHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM W yCJIOBUS BO3HMKHOBEHHWS W TPEKpaIleHus TOpeHus (Mmoxapa), 03HaKOMJICHUE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, MOJy4eHHE, cOOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BoJopoaa (TopeHue), B3aumojeicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTa/ylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIEN0BaHHe O0pa3l0B HEOPraHMYECKHUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (II) ¢ pactBopoMm cepHOM KHCIOTHI, KHCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, I[OJYy4eHHUE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnmoanyeckass cucrema xummu4yeckux jiemenros /. HU.
MenpgesieeBa. CtpoeHne aToMOB. XUMHU4eCKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTBI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCHIIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnel. Dusznueckuii cMmbIci
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. nextpoHsl. CtpoeHHe
AIIEKTPOHHBIX 000J0UYEK aTOMOB MEpBhIX 20 XUMUYECKHUX dNIeMeHTOB [leproIudeckoii CUCTEMbI
J. W. MenneneeBa. XapakTepUCTHUKAa XHMHUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pPaauyca aTOMOB XUMHUYECKHUX 3JI€MEHTOB, METAJUTMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. J[. V1. MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchr
OKHUCIICHUS U BOCCTAHOBJIEHUSL. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMH (TOpeHre, PEaKIuK Pa3ioKeHHs], COCTUHEHNS).

Meosrcnpeomemmnwie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH NPH M3y4YEHUM XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX E€CTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TMOHSTHM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaiuW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aToMm, DO3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsiji, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (PU3MYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMblI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYeCKasi peaKius

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux dyemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBA3U. THMBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPHUCTAUIMYECKOM PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHUYECKUX pPEakIUil M0 pa3lWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMmIoBOMY 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIAOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsTHe o0 XuMHUuecKOM paBHOBecHHM. DaKTOphl, BIMSIOLIME HA CKOPOCTh
XUMUYECKON PEaKIU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCAUTENBPHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBiI€HHE YPAaBHEHHM OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIX
peakmuii ¢ UCIOJIb30BaHMUEM METOA AJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoiIuThl. Katnonsl,
aHUOHBI. MeXaHHM3M J[HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YcioBuSl NMPOTEKAHUS PEAKLMI MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakiuu OT BO3JAEHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLIECCA TUCCOLUALIII
KHUCJIOT, Iejoyedl MU cojieil (BO3MOKHO MCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX TMpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIEHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakluu pas3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOIIbI0O KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pellIeHre SKCIepUMEHTaIbHbIX 3a/1a4.

HemeraJjibl M MX cOeJUHEHHA

OOmiast xapakTepucTuka rainoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopoa. ColsHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, TOJy4YEHUE,
npuMeHeHnue. JleficTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPraHU3M 4YeIoBeKa. Baxknenue Xiaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

OO6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue U (u3nyeckue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYECKHe M XUMHUYecKue cBoiicTBa. OKCHIbl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOMCTBa
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuugpuyeckue). XHUMUYECKHE PEaKIUy,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CI0co0a MOIydeHUs cepHOM KucioTel. [IpuMenenue
cepHO kucaoThl. CoaM CepHOM KMCIOTHI, KAaUeCTBEHHas peaklus Ha cylbpar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpHUpoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalolleh Ccpelsl
COEJIMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO31yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpynnbl. OCoOEHHOCTH CTpOEHHS aTOMOB,
XapaKkTepHblE CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWe B Npupojae, (Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUYECKUE
CBOICTBA, MoylyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPATbHBIX



ynoopeHuii. XuMHUeCKOe 3arps3HEHHE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMU a30Ta (KUCIOTHBIC
JOX/W, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, ammoTponHbie MOoAUDUKAIUU
dochopa, duznuyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOWCTBa, mosydeHue. Mcmomb3zoBanue ¢ochaToB B KadyecTBe
MUHEPAJIbHBIX YIOOPEHUH.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIEe CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pu3nvecKkre U XUMHIECKUE CBOMCTBA. Ancopoums. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIydeHHE W TIPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a I00aJbHOrO MOTEIUIEHUs KJIMMara, MapHUKOBBIM 3QQeKT. YTronbHas KUCIOTa U €€
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE U NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035UCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraH, 9TaH, OJTWUJIEH, alleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHas Kkuciota). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOJIOTUYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmmue mnpencrtaBieHuss 00 okcuae kpemaus (IV) wm
KpeMHHEeBO# kuciote. CHIIMKAThI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MMacHOTO UCMOIb30BAHUS CTPOUTEIHHBIX MATEPUATIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oOpa3lOB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (U3MYecCKue U XMMUYECKHE CBOICTBA rajoreHOB U UX COEIWHEHUH (BO3ZMOXKHO
HCII0JIb30BAaHME BHUICOMATEPHANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIJMBaHMA  caxapa IOoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, M3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cynb(arT-uoH U HaONIoeHue MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOopHBIX ynoOpeHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEbI0 (BO3MOKHO
UCIOJb30BAHUE BUAECOMATEPHUAIOB), M3yUYE€HHE MOJeNell KPUCTAIIMUECKUX PEIETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMJIEHHME C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOras3a, Mojy4eHue, coOnpaHue, pacrio3HaBaHUe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kKapOoOHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C MPOJyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1au 1Mo Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX DOJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBA3b M METaUIMYECKas KpHUCTAJLIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MoydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[leounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nUecKue U XUMUUYECKUE
cBOMCTBa (Ha mpuMmepe HaTpust U Kanus). OKCUIbI U THAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
[IEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalbLMil: moJioxkeHue B [lepuoaumueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaxOXKJICHHUE B
npupoae. Ou3znyeckne U XMMUYECKUE CBOMCTBA MAarHUs M Kaiblus. BaxkHelmne coequHeHUs
Kanpus (OKCHJI, TUAPOKCU], coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: TosiokeHue B Ilepumonnueckoll cucreMe XUMHUYECKHX 3ieMeHToB J[. M.
MemnpeneeBa, CTpOCHHE aToMa, HaxoXJIeHrue B mpupoje. Ousnyeckne u XUMHUYECKHUE CBOWMCTBA
QTFOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux i3nementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJaeHue B mpupoje. dusnueckue u XMMUIECKHE CBOMCTBA
xene3a. Okcuabl, ruapokcuasl u coym xenesa (II) m xemesa (III), ux cocras, cBolicTBa u
MTOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIGHHE C O00pa3laMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYE€HHUE pe3yNIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJbIMs U HATPUS C BOJIOH (BO3MOYKHO UCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCJIEJOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECcCa TOPEHUS JKele3a B
KHCcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajdblUs, aTIOMHHUS, LMHKa, kene3a (II) u xenesa
(1), memu (I1), HaGmroeHKEe W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS,
Kalusl U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJA ATIOMUHUS U THAPOKCUA LIUHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a]a4 110
Teme «BaxkHelne MeTalyibl U UX COCTMHEHUSD.

X¥MHUA U OKpYKAaIIas cpeaa

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObITy. [lepBas moMomib NP XMMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas JOmycTUMasi KOHIIEHTpaIus
BemecTs, naiee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJIIOB, IIOJUMEPHBIE MaTEPHAIIbI).

Mesicnpeomemmnuoie céazu

Peanuzamust MexXnpeAMETHBIX CBA3EH NMPU M3YUYEHUHM XMMUU B 9 Kilacce OCYyLIECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISTFOLLMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3D (HEKT, TEXHOIOTHs, MaTePHUATIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIPOBOJHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAIJIMYECKAs pELIETKa, CIUIaBbl, (U3MYECKUE BEIUYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunTtes, npixanue, O6mocdepa, 3KOCHUCTeMa, MHUHEpaJIbHBIE yI0OpeHUs,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHBIE TOPOJbBI, IOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMU, MPUHSATHIMA B OOIIECTBE MpaBWIAMH U HOPMaMH IOBEACHHS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN O0yIaTOIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3WUTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M PACIIMpPEHHUE OIBITA JICATSIBHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJTUIO, TIOHMMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(GOpPMAIIUEH O TEPEIOBBIX JOCTHIKEHUSAX U OTKPBITHIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 oOlIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M IPaBWIAX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHHUKAaTHBHON KOMIIETCHTHOCTH B 0OIIECTBEHHO TIOJIC3HOM,
yueOHO-HCCIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYruX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JESATENILHOCTH MPU BBHIMOJTHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a7ad,
BBITIOJIHEHUM XUMHUYECKHX DSKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAaHHUIO ¥ B3aMMOTIOMOINM B Mpoliecce 3TOM y4eOHOM AesaTeIbHOCTH, TOTOBHOCTH
OIICHHBAaTh CBOE IOBEJIEHUE U TOCTYNKH CBOUX TOBAapHINEH C MO3UIMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHHMSI TOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUSA:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHHUS O  BEIIECTBE W  XUMHUYECKOHW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABISAIOIINE OCHOBY IS
MOHUMAaHMS  CYUIHOCTH HAyYHOW KapTHMHBI MHpa, [peacTaBieHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOIbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOJHON Cpenoid, o posin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HANpPaBJICHHbIC HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble 71 OOBACHEHUs HaONIOaeMBbIX TMPOIECCOB U SBJICHUM, IMO3HABATEILHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOl, JOCTYIHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

HMHTEpeC K OOYy4eHHI0 M TMO3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUIO, TPOEKTHOW U HCCIEAOBATEIbCKON NEATENHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS 0Oy4YeHHUsI B JajbHEHIIEM;

4) dopMupoBaHuSs KYJIbTYPHI 310POBbS:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HHM, OCO3HAHHME TOCIEACTBHA M HEMPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONECHUSI aJIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOAUMOCTH COOIIOACHHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIEHUU C XUMHUYECKMMHU BEIIECTBAMU B OBITY W peabHOUI
KU3HU;

5) TpyA0BOr0 BOCIMTAHMSL:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO Poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHUH, OCO3HAHHBIM BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) PKO0JIOrN4e€CKOro BOCIIUTAHHUSA:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAHWE IIEHHOCTH 3JI0POBOrO0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIOJICHUS MTPaBUiI O€30MaCHOTO MOBEICHUS TIpH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble TPH H3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS SKOJOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTeld MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
ITO3HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe meramnpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYMMblE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOoTe3a, (akT, cUCcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIe NEHCTBUS (IMI0O3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryISTUBHBIC), KOTOPbIE OOECHEeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHHUIO M OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKHX MOHATHH  (BBIIEIATH WX XapaKTEpHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuuxamuu
XUMHUYECKUX BEIIECTB M XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHbIE CBSI3H
MeXAy 00BEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIE U METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MPEoOpPa3oBbIBaTh IIHPOKO
MpUMEHsIeMble B XUMHH MOJIeJIbHbIEC MPEICTaBICHUS — XHUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKK H3Yy4ae€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHid, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SABICHUSIX.

ba3zoBble ucciaenoBare/ibCKue 1eHCTBUA:



YMEHHUE HUCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTAa MO3HAHUSA, a
TaKke B KadecTBE OCHOBBI [UIA (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJA0M MpOIecca, CAMOCTOSTEIFHO MPOTHO3UPOBATH €TO
pe3ynbTatr, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHU€E BbIOMpPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HH()OPMALIUIO PA3INYHBIX BUIOB
1 (OpM MIpeICTaBICHUS, TOTyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JINTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3JIMIHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUS YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUIA, MPHOOpPETeHHE OIbITa B OOJACTH WCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KyJIbTYpPOi aKTHBHOTO WCIIOB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYI0 (OpMy TIpeACTaBICHUS
nHGOpPMAIIMY W WILTIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W WMCCIenoBaTeIbCKOU
JEeSATeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ Auasiora W (WJIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPECTABIATh NMOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTALMI0 pe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOIO
JKCIepUMEHTa (J1abopaTOPHOTO OTBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOUN U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHWH BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHAIIHMS COBMECTHBIX JACHCTBHIM, ONpeAeNeHuEe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJIbHbIEe YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu JeSITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTH, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPENJIOKEHHBIM AITOPUTM JEHCTBUI NpuU
BBIMIOJIHEHUM 33JaHUN € y4€TOM TMOJIydYeHHMsS HOBBIX 3HAHHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIIOBUH 33 JaHUH.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabouell MporpamMMmol, BBIJIENSAIOT: OCBOCHHBIE



oOy4aromMMHUCsT Hay4YHbIe 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
IpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTENIbHAs aTOMHAsi W MOJIEKYJspHas macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast PEaKIIHs, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHUs, PEaKI[UU 3aMEIICHUs, PEaKIIUH
0o0MeHa, 9K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (TIPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSATHUS MPH OTMMCAHUU BEIIECTB U UX MPEBPaICHUH;

WCIIONb30BaTh XUMUYECKYIO CHMBOJIMKY [UJII COCTaBJICHHS (OPMYyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIpeNeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3axkona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
[TIOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXpPAHEHUsS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHylo Gopmy Ilepuoanueckoit cuUCTEeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyarTh MOHATHS «JaBHas moarpymnmna (A-rpymmna)y u
«mmoboynass mnoarpynna (b-rpymma)», manele U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsia sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIEMEHThI, HEOPraHUUYECKHUE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (10 YKUCIYy U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
abdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUAX;
BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1Mo (hopMylie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIEeCTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;



MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTEIILHON NEATEIbHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, KIacCU(DUKAIMIO, BBISBICHUE TPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — IJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAyYHbIE ~ METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peabHbII U MBICIIEHHBIH);

ClIeIOBaTh MpPaBWJIAM TIOJB30BAHUS XMUMHYECKOW TIMOCYyIOoM W  J1abOpaTopHBIM
o0opy/OBaHMEM, a TaKXKe IMpaBWIaM OOpAIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEMICCTB (BOJOPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, PpeHosdraaent, METUIIOPAHK U JPYTUe).

K koHIly 00yueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, [IPOCTOE BEILIECTBO, CJIIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JUCCOLMAIUs, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMBbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(xoBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas pemeTka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIMU, MPEIesIbHO JOIycTUMas
koHueHntpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU OIMCAHUY BEILECTB U UX NPEBPALCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIS COCTaBieHUs (OpMya BeLECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHA;

ONpeNeNiTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX JJIEMEHTOB B
COEJIMHEHUSAX PAa3JINYHOIO COCTaBa, IHPHUHAAJICKHOCTb BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1o ¢opmyiaMm, BUJ XMMHUYECKOW CBs3M (KOBaJICHTHAs, MOHHas,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsij HOHAa 10 XUMHYECKOH
¢bopmyre, Xxapakrep Cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHUH, TUI
KPUCTANINYECKOH peléTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMblca Ileproanueckoro 3akoHa Jl. . MeHnneneeBa U 1eMOHCTPUPOBATh
€ro IOHMMAaHUE: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoii
CHCTEMBbl XMMMYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «rJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPHOJBI,
COOTHOCUTH 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB M PACHPEENICHUE UX MO HJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpeJesiax MaJbIX MEPUOJOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pdexTy, Mo UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOLIME M cHeuu(pUUIecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIIUX XUMUYECCKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPKAAIONINX CYIIECTBOBAHHE TEHETHUECKOW CBSI3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUMCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 110 (popMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI MO YPABHEHHUIO XUMUYECKON pEaKIIim;

cOONMIOaTh TpaBHJA IIOJIG30BAHMS XHUMHYECKOH TIOCYHOH ©  JabopaTOpHBIM
00OpyJIOBaHUEM, a TaKKe IMpaBHJa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITIOJHEHHUIO J1a0OPATOPHBIX XHMHUYECKHX OIBITOB TI0 TIOTY4SHHIO
1 COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIOINE KaUeCTBEHHbIN COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOaUA-, KapOoHaT-, (ocdar-,
CHIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEILECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENBHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUIs M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
SKCIIEPUMEHT (peaNbHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYeCKHE TOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
MPaKTUYECKON JesITeTbHOCTU https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f4183%7¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7{41837¢
Hroro no paszneny 30

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




[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [{OK
3.1 XHMUHCCKHX dieMenToB . 1 7 https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoeHue
aToma
XumMu4deckas CBS3b. Bubmiorexa [OK
3.2 OxuemmuTensro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubmmoreka [{OK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUE U yriyOrieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE pPeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 | bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
o | oo e 6
' PyHibL. 4P https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
23 snewertron VApynm, Asor, dochopunx |7 | Bumore LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
» as xapeil\chszcha X;/IIMI/I‘ICCKI/IX . 1 , BuGmmorexa [OK
. JIEMEHTOB -TpyMMbL. YT u
IeMe VO by POt https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 06 i 4 bubnuoreka [IOK
| T TR TR https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S httpsz//m.edsoofu/7f4la636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA httDS://m.edSOO.ru/7f4l 636
Hroro no pazneny 3
p 3 bu6moreka [IOK
PRI https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

No KoumnuecTBo yacos DJIeKTpOHHbIe HH(poBbIE

w/n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTejibHbIe
padoTsI padoThI pecypchl

| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yejoBeKa. Tera u BemecTBa https://m.edsoo.ru/ff0d210c

2 TloustTe 0 MeTOAaX MO3HAHUS B XUMHUU 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d227¢
[IpakTrueckas padota Ne 1 «IIpaBuna paboThl
3 B ia60paTopHHpH IPUEMBI o6p5meﬁml:: 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0OBAHUEM)

4 Yuctele BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [IOK
pasneneHus cMece https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2 «Pa3nencHue

5 cnfeceﬁ (Ha npnll)vlepe OYHCTKHU noI:aapeHHOﬁ 1 Bubnuorexa LOK
com» https://m.edsoo.ru/ff0d28c8

6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa IOK

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie 1 cloXKHBIE BEllECTBA 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubnmorexa HOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. | bubnmuoreka [JOK

Xumnueckas popmyia. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




XUMHWYCCKHUX 3JICMCHTOB

1 OTHocuTeNbHAs aTOMHAsI Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10Jis1 XUMHYECKOT0 3JIeMEHTa B bu6mmoreka [{OK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuecTtBo BemecTa. Moiib. MossipHas bubnnorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOu3n4eCcKrue U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XMUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsST MaCChI BEIECTB. bubmuorexa [JOK
XUMUYECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus KonuduecTBa, MacChl BEIISCTBA 10 bu6mmoreka [IOK
17 .
YpaBHEHUSAM XUMHUUYECKHUX PEAKITUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakimil
18 (coezlmiHHﬂu Pa3JIoKEHUS 3a1\I:emeHHI/I>1 bubmorera [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIIUKIOIECINUCT. O606yl;lleHI/Ie u bubmorexa [JOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 Kountponsnas padora Nel mo teme «BemectBa bubnuoreka [JOK
Y XUMHYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CocraB Bo3ayxa.
21 Knciz);oz[ — DIIEMEHT U ITPOCTOE Bely;(CTBo. bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
2 du3znyecKrue U XMuMHYECKHE CBOMCTBA bu6mmoreka [JOK

KHcJIopoaa (peaKI_lI/II/I OKUCJICHHAA, I‘OpeHI/IC).

https://m.edsoo.ru/ff0d4614




TTonsarue 00 oxkcumax

Cnoco0bl ONTy4eHus KUCI0poa B

23 71a00paTOPHH U TPOMBIIIICHHOCTH. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TenmoBoii 3pPeKT XUMUIECKON pPeaKIIHH,
24 IIOHSATHE O T(i)S)MOXI/IMI/ILIeCKOM yII))aBH:HI/II/I Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
TomnuBo (HedTh, yroias U METaH).
25 3arp33HeéHe¢;03n§rxa, CIocoObI iro bubmmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «lPlonyquHe " I():O6I/IpaHI/Ie KHCIIOpOa Bubnuorexa LOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxosxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BoJiopona. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousaTre o KucaoTax U COJISIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl Mmosry4eHust BOJA0poaa B bu6mmoreka [JOK
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o teme
31 <<1§0nyquHe u I:o6PIpaHPIe BOJIOpOJIa bubmmorexa [OK
N ’ https://m.edsoo.ru/ff0d4{42
W3Y4EHHUE ero CBOMCTBY
N N bubnmuoreka [JOK
32 MonspHblif 00bEM ra3oB. 3akoH ABOTapo https:/m.edsoo.ru/f0d542e
33 Brrunciienus 00bEMa, KOJIMUECTBa BEIIeCTBA bub6nunoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0




BElIeCTBA WM 00bEMY

Brruncnenus 006EMOB ra3oB 10 ypaBHEHHIO

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubnuotexa LIOK
peaiiiutit Ha https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35 du3nyecKkue U XUMUYECKHUE CBOMCTBA BOJIBI brbmmorexa HOK
A https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 C i. I1 0
octaB ocHoBaHM. [ToHsTHE 00 MHAMKATOpAX https://m.edsoo.ru/ff0d59e2
B .H
37 menacamensuie pacrsops. Maccosas 701 Bnmmorexs [1OK
= P PRl A https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
I1 6ota Ne 5
38 «111)a§i:zziz£: (;TcaTB(: 012I 2 (T)i[MZ CeNEHHOU bubamorexa LOK
p N B p p pest https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA
39 KonTtponbHas padota Ne2 o teme bubmuorexa [JOK
«Kucnopona. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
4 xctommix, octonx u avioteprn Bnamorece 0K
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
OcHOBaHHMSI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosmyueHne U XMMHUYECKUE CBOMCTBA KUCIIOT bubnunoreka [JOK




https://m.edsoo.ru/ffOdfee2

Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI

bubmuoreka [JOK

46 MIOJIy4EHUs, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
A7 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
I'enernueckas cBsi3b MEXAY KlaccaMu bubnuorexa [JOK
48 .
HEOPraHMYECKHUX COETUHEHHM https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK
49 O06o0menre 1 cucTeMaTru3aus 3HaHUH hitps://m.edsoo.ru/00ad9ch?
50 KonTponbnas pabora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUA" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIIACCU(PUKALTUU
51 XI/II\I/)II/I‘IGCKI/IX AIIEMEHTOB. ?IOHSEI/IC 0 rpymnmnax bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[Iepuoanueckuit 3akoH u [lepnoanueckas
52 CI/I(EFGMI; XUMHYECKUX BJIGMGII-:TO;[ J. . Bubmmorexa LIOK
https://m.edsoo.ru/00adaS2c
Meunpeneena
53 [Tepuonpl, rpynIibl, TOATPYIIIBI bubmmorexa IOK
https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnunoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 3n:MeHTOB Hepli)z[nqecmﬁ cuctemsl /1. W. bubmorexa HOK
https://m.edsoo.ru/00adabbc
MenneneeBa
56 XapakTepucTuKa XUMUYECKOTO dJIEMEHTA 110 bubnunoreka [JOK

ero noJioxkeHuro B [leproanueckoit cucreme

https://m.edsoo.ru/00ada824




. 1. MenneneeBa

3nauenue [leproanueckoro 3aKoHa ajs

bu6mmoreka [{OK
ime 1
>7 DA3BHTI HayKH H,,Hp aUK TuiH. J1 https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAror U rpakJaHuH
53 DNEeKTPOOTPUIIATEILHOCTH ATOMOB | bubnuoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
)51 1
>9 OHHAA XHMIHCCKAT CBASH https://m.edsoo.ru/00adac34
60 KosanenTHas nmomasapHas XUMHYECKas CBSI3b 1 bubmorexa HOK
P https://m.edsoo.ru/00adaab&
61 KoBanenTHas HenonapHas XuMu4eckas CBsI3b 1 bubmorexa HOK
p https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 CreneHy okncerus I https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIHFHO-BOCCTAHOBUTE e pea 1 bubmorera [IOK
KHCTTEIBHO-BOCCTAHOBHTEIILHRIC peaiiitn https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 KontponbHas padorta Ne4 o reme «CtpoeHue 1 bubnuoreka [JOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
. bu6mmoreka [JOK
66 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1 https://m.edsoo.ru/00adb33c
. bu6mmoreka [JOK
67 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1 https://m.edsoo.ru/00ad9ch2
68 Urorosas xouTpoabHas padora 1 bubmotexa [JOK
OroBad KoHTpo panbo https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne
. Tema ypoka B Kontposabusie | IlpakTuueckue | 00pasoBaTejibHbIe
cero
padoTsI padoThbI pecypchl
Ilepnognuecknit 3axoH. Ileproandeckas

| p P u | bubmmoreka [IOK

cucTeMa XUMHU4ecKux 3eMenToB Jl. U.

https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB

2 P N 1 bubnuoreka [JOK

XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX

P P https://m.edsoo.ru/00adb6bb
(507 (001 (V):!
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1
HEOPraHMYECKUX BEIEeCTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
Kiaccudukanus XuMU4ecKuX peakimi mo bu6mmoreka [JOK

6 1
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOH PEaKIUu.

7 H P P | bubmuoreka [JOK

OHSITHUE O TOMOTEHHBIX M T€TEPOreHHBIX
P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

2 @DakTOopsl, BIUAIOIIHAE HA CKOPOCTh 1 bu6nuoreka [IOK
XUMHUUYECKOHN PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK




peakuumn https://m.edsoo.ru/00adcade

10 Teopust IEKTPONUTHYECKON TUCCOLUALUH. bubmmoreka [IOK
CunbHbIE U cl1adble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHUsI peaKUi Brbmiorexa LIOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MpeACTaBICHUIN 00 Brbmiorexa LIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUUECKON JUCCOIHAIIIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUIN 00 AIEKTPOIUTHUECKON bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOTUAITAN
14 [TonsiTue o ruapoIU3e coJien bubmorexa [IOK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK

15 O060011eHre 1 cucTeMaTu3alus 3HaHu’ https-//m.cdsoo.ru/00addd 12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubmuorexa [JOK
IKCIIEPUMEHTAJIbHBIX 337129 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme

17 <<9J'IeII<)TpOJ'H/ITIf‘leCKaSI JIUCCOIIMALIHS. bubmorexa [JOK

https://m.edsoo.ru/00addecO
XUMUYECKUE pPeaKllii B pacTBOpax»

13 OO1as XxapakTeprUCTUKa raJIoreHOB. bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe?
Xnoposonopoa. CossiHast KUCTIOTA,

19 XHMII;quIfH: CEOﬁCTBa MOJIyYECHHE bubmiorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpakTrueckas pa60Tva Ne 2 o teme BuGmoreka LIOK
20 «ITonyueHue CoNsTHOM KUCIOThI, U3y4YEHUE

€€ CBOICTB»

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




Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKIM, eCIiu O 3 peareHToB Aa Bubnmorexa HOK
1IUH, €CIIA OJTUH U TEHTOB JIaH B
P P https://m.edsoo.ru/00ade488
M30BITKE
OO6mast xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
22
IPYIIIbI https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxo : eHHe ce (beé coe ep 7 Brbmiorexa LIOK
XOXKICHH bl U WHEHUH B
P UH https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CEPhI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunel cepel. CepHast KUCIIOTa,
25 ¢bu3 Hec Ie) \ €CKHE CBOMCTBA bubmmorexa LIOK
W3WYECKHE U XUMUYCCKUE CBOWCTB
’ https://m.edsoo.ru/00adea28
MIPUMECHCHHE
XUMUYECKUE pPeaKlnu, JIeXKaII1e B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOC00a MOJTydeHHUs bubmuorexa [JOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsI3HCHNE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAUHEHUSIMHU CEPhI
7 Brruncnenne MmaccoBoi 10U BEIXOJA bu6mmoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTuKa 3J1eMeHTOB VA-
)3 rpynnsl. A30T, paclipOCTpaHEHUE B bubnunoreka [JOK
npupoie, GU3NIECKUe U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnunorexa [JOK
29 N
CBOMCTBA, MTOJIy4EHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 mo reme
P P bu6mmoreka [JOK
30 «IlonyueHue aMmmmuaka, U3y4eHue ero

CBOWCTBY

https://m.edsoo.ru/00adf180




A30THas KuCIOTa, € PUu3nuecKue u

bubmuoreka [JOK

31
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
1 aMMOHMUS B KAYE€CTBE MUHEPAIIbHBIX bubnuorexa [JOK
ynoopeHuii. XuMH4eckoe 3arps3HeHHE https://m.edsoo.ru/00adf518
OKpYXKAaIOIIEH Cpeabl COEAMHEHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopuas
33 C ¢c)> I; ¢bus He((l:) (eb o ec(b e(b ’ bubnwotexa LIOK
KHCII0Ta, (PU3HUECKUE U XUMUICCKH
N https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTydeHUE
Hcnonp3oBanne hocdaToB B KaUuecTBE
34 epai qc))6 (f: 1. 3arps3HeHne bubmorexa OK
MUH BHBIX HUH. 3arps3HeHH
P . yAo0p p https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubmuorexa [JOK
35 .
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6mmoreka [IOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUJIOM YyTJIepoa https://m.edsoo.ru/00adfebe
(IV)
17 v o5 bu6mmoreka [JOK
roJibHasi KUCJIOTa U €€ CoJn
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
18 "é) P bubnunorexa LIOK
OJIyuY€HHUE YTIIEKHCIIOTO rasa.
i o " https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakius Ha KapOOHAT-HOH
[TepBoHauanbHbIE TOHATHUS 00
39 P bubmuoreka [JOK
OpraHMYECKUX BEIIEeCTBaX KakK O
p H https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
. bubnmnoreka [JOK
40 Kpemnuii u ero coennHeHus

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




[Ipaktudeckas padora Ne 5. Pemenue
OKCHICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC

bubmuoreka [JOK

4 «BaxHeimme HeMeTauIbl U X https://m.edsoo.ru/00ae0bf2
COCTUHCHUSY
KontponbHas padota Ne3 o teme

42 «Bancrr)leﬁmne erMeTaJIJII)I " UX brbmmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapakTepUCTHKAa XUMUUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuoreka [JOK
CBSI3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.

45 CmuiaBel. Beruucienus o ypaBHEHUAM bubmuorexa [JOK
XUMUYECKUX PEAKIUi, €CITN OJINH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [TonsiTue 0 KOPpPO3UK METAIIIOB bubmmorexa LIOK

https://m.edsoo.ru/00ae1278

47 Il{emounbIe METAIBI Bubmmorexa LIOK

https://m.edsoo.ru/00ae14b2

48 OKcuIbpl ¥ TUAPOKCHUIBI HATPUS U KAJIUS bubmmorexa [OK

https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAIITBI — KATBIIUN U bubmuoreka [JOK

49 .

MarHum https://m.edsoo.ru/00ael5¢e8
. bubnmnoreka [JOK
50 Baxxneime coeqTUHEHUS KaJIbIUS

https://m.edsoo.ru/00ael15e8




51 O06o01mIeHne U cucTeMaTu3aus 3HaHu !
. . bubmuoreka [JOK
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUS hitps://m.edsoo.ru/00ac 1886
0

| S oG

TT— https://m.edsoo.ru/00aelaed
. bubmmnoreka LIOK

>4 ATIOMHHHH https://m.edsoo.ru/00aelc64

55 Am@oTepHbIe CBOWCTBA OKCUIA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Keneso bu6moreka [IOK

https://m.edsoo.ru/00ae1d86

57 Oxcunpl, TuAPOKCUIBI 1 contn xenesa (1) u bubmuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O060061IeHre 1 cucTeMaTu3alus 3HaHun

o /.

55 | sxenepimeenmanamm sutst o Toue. bumiorera LIOK
«Baxuneiiue MeTauibl ¥ UX COSTUHEHUS htps://m.edsoo.cuifueSde
Boruncnenus o ypaBHEHUSIM XUMHYECKUX

€aKIui, eclii OJJUH U3 PEareHTOB JaH B

60 ES6L:’ITK€,I/IJII/I CO,HHepmHTI:'IpI/IMeCI/I. " bubmmorexa IOK
Brrurcnenus MaccoBo# 1011 BBIXOAA htpsfn.edsoo. /il ] 730
MIPOJIyKTa PEaKuu

61 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN

2 KonTponbHas padota Ne4 o teme
«BaxxHelile MeTamIbl U KX COSIUHEHUSD)

63 BeniecTsa 1 marepualibl B IOBCEAHEBHOM bu6mmoreka [JOK

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50




64 XHUMHUYECKOE 3arps3HEHUE OKPYXKaIOLen ] bubmuoreka [IOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH 9KOJIOTUYECKUX | bubnuorexa [JOK
mpooeM https://m.edsoo.ru/00ae4270
bubmmorexa [IOK
i 1
66 O06o01IeHne 1 cucTeMaTr3alus 3HaHU ! hitps-//m.edsoo.ru/00ac0d0a
bubmmoreka [IOK
i 1
67 O06o01enre U cucTeMaTru3aus 3HaHUM hitps://m.cdsoo.ru/00adb33c
bubmmoreka [{OK
n 1
08 TOroBast KOHTPOIbHAs paboTa https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kimacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. I'abpuensu O. C., Bockob6oiinukosa H. I1., AumrykoBa A. B. HactonbHast KHUra yaurens.
Xumus. 8 ki1.: Metoauueckoe rocodue. - M.: Jlpoda, 2021.

2. l'abpuensn O. C., AmyxoBa A. B. Tetpans a5 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX
paoor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: JIpoda, 2022.

3. lNabpuensu, O. C. Metoanueckoe nmocodbue k yueonunky O. C. ['abpuensaa « Xumus». 8
kiacc / O. C. I'abpuensin. — M. : lIpoda, 2021. — 109.

4. Tabpuensn, O. C. Meroanueckoe nmocooue k yueoHuky O. C. ['abpuensna «Xumusy». 9
kiacc / O. C. I'abpuensin. — M. : lIpoda, 2021. — 108.

5. Xumus : rexonorudeckue kaptel kK yueOHuky O. C. ['aOpuensna «Xumus. 8 Kiacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosoruyeckue kaptol kK yaueOHuky O. C. ['abpuensina «Xumus. 9 kiacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHbIe 1 ipoBepouHbie padoThl K yueOouuky O. C. ['abpuensaa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: Ipoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

/l'www.chemnet.ru ['azeTa «XumMusi» 1 cailT it yuurtens «5 uay Ha ypoKk XUMHN
http://him.1september.ru Equnas xomtekus LIOP: [IpenMerHas KomneKust « XUMHES
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:

xumusi. Komnekuus Poccuiickoro o0mieo0pazoBaTeibHOrO opTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickas oiuMnuana mkoJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranuueckasi XUMHsL: 3JI€KTPOHHBIA Y4eOHUK JUIsl CPeTHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpbITBIA KOJUIEIK: XUMHUS
http://www.chemistry.ru /[luctaHunoHHas: OTMMIMA/IA 10 XUMHUH: TEIEKOMMYHUKAIIMOHHBIN

00pa30BaTeNbHBIN MPOEKT
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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