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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranu3zanusx Poccuiickoit @enepanumu.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zeiaM M TeMaM IPOrpaMMEbl TI0 XHMHH, OTIPEJIENISIeT KOJTNYeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroImuXcs, ONMpeaessieT BOZMOXKHOCTH PEIMETa JUIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TMpeIMeTa H OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (JOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  y4eOHOM  JEeATEIbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €MHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TAllOM B (hOpPMUPOBAaHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

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

JlaHHble HampaBiieHUs B OOy4eHHU XMMHUHU 00€CHeuuBaroTCs crenu(uKoil coaep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk e€ mizydeHuro. ConepkaHHe CKIIAQABIBACTCS M3 CHUCTEMbl MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



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

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYeOHBIX MpPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HAyYHBIM METOJ[aM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHus ¢ BeECTBAMU B TIOBCEAHEBHOM KU3HH.

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

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PpELIeHUH, cHocoOHOM ajanTupoBaThCs K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHOW U €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
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroIUXCcsl TyMaHUCTUYECKMX OTHOIICHUH, MOHUMaHUS [IEeHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3Yy4YCHUS XMMHH Ha YPOBHE OCHOBHOTO OOILErO
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. Ponb XMMUM B KW3HM YEIOBEKA. XMMHS B CHCTEME HayK. 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. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

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

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHEeHUs. Knaccupukamms XUMUIECKUX PEaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHust ¢ J1abopaTopHbIM O0OpY/IOBAaHMEM, M3yU€HHWE W OMHCaHWE (PU3UUECKHX CBOMNCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SABJICHUH, 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 Mmenu (1), m3ydeHme crmocoOoB
pasnesieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbIIApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Moenel MOJIeKy (IapoCTEP>KHEBBIX).

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).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JlabopaToOpHH U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO31yXa, YCUJIEHUE
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.

MonspHblii 00bEM ra30B. Pacuérbl o XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HeHUE MPUPOJHbIX BojA. OXxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. Du3nyecKre U XUMUUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcuaos.

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

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. OuU3ndeckue U XUMHUSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

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

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBUS BO3HMKHOBEHHWS W TMPEKpaIleHUs TOpeHus (Mmoxapa), 03HaKOMJIEHHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIEe0BaHHEe 00pa3l0B HEOPraHUYECKHUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, I[OJYy4eHHE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMoB. XUMU4YecKas ¢BA3b. OKHCIUTEIbHO-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 OKCHIIBI U THIPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEePUOa U TPYIIIbI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

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



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTtuku. J[. . MenzeneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI (TOpEeHUE, PEAKIIUK PA3JIOKCHHS, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, arToMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanne, ouocdepa.

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

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB 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 XUMHYECKOW CBA3U. THMBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKUX 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 KaTaau3aropa). DK30- 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. [loHsTHe O XuMHUUYeCcKOM paBHOBecHH. @DakTOpbl, BIMSIOLIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCIOJIb30BAaHHEM METOIa AIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBusl MPOTEKAHUS 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 3Kcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca IUCCOLMALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIINX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucThka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHCIIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3Mueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, pU3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-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,
XapaKkTepHble CTENEeHM OKHCICHHsA. A30T, pacHpoCTpaHeHuWe B Hpupojae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOMICH Cpebl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosydeHue. VcmonwszoBanue ¢GocdartoB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, pu3nuecKkue U XuMu4eckrue cBoiictBa. Ayncop6ouust. KpyroBopot yriepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTE3a INI00aJbHOrO TOTEIUIEHUS KJIMMaTa, MapHUKOBBIM 3 QexT. YroyibHas KucioTa U €€
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoja
(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 MPOMBINIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraBieHuss o0 okcuae kpemaus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCEAHEBHON JKU3HU.

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 M MX COEIUHEHUN (BO3MOXHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydeHHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEpUaAIoOB), 00pa3aMu a30THBIX U PocOpHBIX ya0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCJIOTHI C MEIbI0 (BO3MOKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM NPOTHBOras3a, MojJydeHue, cooupaHue, pacro3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COEAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBA3b M METAJUTMYECKas KpUCTALTMYECKast
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, Yyr'yH, JIOPATIOMUHHMI, 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 HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxHelne coeauHEeHUs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJaeHue B mpupoje. Ousnueckue u XMMUUECKHE CBOWCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu kenesa (1) m sxemesa (ll), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUsl U HATPUsS C BOJOM (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJlbLus, aTIOMUHUS, [IMHKa, kerne3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHUS U THUJIPOKCUA LIMHKA, PEICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas moMomip MpU XUMHUYECKHX OXKOTrax H
OTpPABJICHUSIX.

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

Xumuueckuii IKcnepumenm:

M3y4eHrne 00pa3lioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIE MaTEpPHAIIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, TEopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIHI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA IPOI'PAMMBLI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs
JOCTUTAIOTCS B X0/ OOYUEHHUSI XUMHUHU B €IUHCTBE Y4eOHOM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKHMH  COLNMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSMH, TMPUHATHIMH B OOIIECTBE MPABUIIAMH M HOPMAaMHU TOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS M COLMATM3AIINN O0YIaOIIHXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYJAIOIIUXCSA PYKOBOJCTBOBATHCS
CHCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMN M PACIIMPEHHE OIbITa JICATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHHUS K OTCUYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIC[INI0, MOHUMAHMs 3HAYCHHS XMMHYCCKOW HAyKd B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOUW HMH(OPMAIUCH O MEPENOBBIX JOCTHKCHHIX M OTKPBITHIX
MHPOBOM M OTEYECTBEHHON XMMHH, 3aMHTECPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa 1 00IIEeCTBA;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

MPEACTAaBACHHS O COLHUANBHBIX HOPMax M IpaBHJIaX MEKJIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
y4e0HO-HCCIIeI0BATEIbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHO IESITEIBHOCTH MPH BBIMOJHEHUH YUCOHBIX, TO3HABATEIIBHBIX 3a/1a4,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHUHM YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOU NesTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJICHHE W TIOCTYNIKHM CBOMX TOBApHINEH C MO3WIIMH HPAaBCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIICICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHUYCCKHE  TPEJCTABICHHS O  BEIMIECTBE W  XUMHUYECKOH  pEaKIuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIONIME OCHOBY JUISI
MOHUMAHUS  CYIIHOCTH HAay4yHOW KApTUHBI MHUpPA, MPEIACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIBI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOTHON CPEoid, O PoJn
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEIH;



MO3HABATEIbHBIE MOTHBBI, HAIMPABJICHHBIC HA IOJIyYeHHWE HOBBIX 3HAHUU 0 XUMHH,
HEOoOXOoMuMBbIC M1 OOBSCHEHUs HAONIOAeMBbIX TMPOIECCOB W SBJIICHHI, IMO3HABATEIILHOM,
MH()OPMAIMOHHON M YUTATEIIbCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JIHTEPATYpOU, JOCTYITHBIMU TEXHHYECKUMHU CPEACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYYEHHUI0 M TMO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHHUsI B JaJIbHEHUIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 >KH3HU, OCO3HAHWE TIOCIEJACTBUM W HENPUITHE BPETHBIX
MpuUBbIUEK (YHOTpEONEHUSI aJIKOIroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHMUS
npaBuil O€30MACHOCTH TMPU OOpAIIEHUH C XUMHUYECKUMHU BEIIECTBaMU B OBITY W peajbHOU
KU3HH;

5) Tpy10BOT0 BOCIIUTAHMS:

HWHTEpEC K MPAKTUUECKOMY M3y4EHUI0 TPOQECcCHil U Tpyia pa3IndHOTO POJa, YBaXKECHHE K
TPpyy W pe3yiabTaTaM TPYIOBOH IEATEIHLHOCTH, B TOM YHCIE€ HAa OCHOBE MPUMEHEHHS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP HHIUBUIYATBHOW TPACKTOPUHU
MPOIOJDKEHHST 00pa3oBaHMsl € YYE€TOM JIMYHOCTHBIX HHTEPECOB M CIMOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NEATeTbHOCTH U
Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIC;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 11e71ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOIOICHUS TPaBUiI OE30TIaCHOTO MOBEICHUS TIPH paboTe C BEIIECCTBAMH,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 30POBbIO U KUZHHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaIOIel MPUPOAHON CPEOi, Uil MOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS INI00ATBHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeramnpeaMETHBIX Pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TECOpHs, MPUHIUIM, TUNOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU U3 ATHX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOW KapTWHE MHpa, U yHUBEpCalbHbIe ydeOHbIE NEHCTBUS (IMIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOU IS TEIbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble jornyeckue 1eMcTBus:

YMEHHsI UCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TPH OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKUX TMOHATHH (BBIAEHATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATHSMH), UCIIOIB30BATh MOHSATHUS AT OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMpATh OCHOBAaHUS M KPUTEPHH Uil KIACCHU(PUKAIIUU



XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3H
MEX]ly 00BbEKTaMH M3Y4EHUS], CTPOUTH JIOTHYECKUE PACCYXKICHHs (MHIYKTUBHBIC, 1€ yKTUBHBIC,
110 aHAJIOTUH), AETaTh BBIBObI M 3aKIIFOYCHUS;

yMEHHUE NMPUMEHATh B MPOLECCe MO3HAHUS MOHATUA (MPEIMETHBIE U METallpeIMETHEBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XUMUYecKass (GopMmylla W ypaBHEHHE XUMHYECKOW peakuud — TpU pEmIeHudu y4deOHo-
MO3HABATENBHBIX 3a7ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBCHHBIC NMPU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEUIECTB H
XUMUYECKUX PEaKIUi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KauyecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa O TUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GopMyITHpPOBaTh OOOOIICHHS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO Pa3TUIHBIX BUIOB
1 GOPM MPECTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYyJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCpKaHWs, CIPaBOYHBIE IMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKU
OIICHUBATh MMPOTHBOPECUMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PAa3JIMYHbIC METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUST YIEOHBIX U TIO3HABATEIBHBIX 331a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTUBHOT'O HCIIOJB30BAHHS PAa3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OopMy TpejicTaBiIeHUs
nHGOpMAIIMA ¥ WLIIOCTPUPOBATH pElIaeMble 3a/la4d HECIOXKHBIMU CXEMaMH, JAHarpaMMaMH,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHUE HCIOJIb30BaTh U aHAJIU3UPOBATh B Tpolecce y4eOHOW M HCCIEI0BATEIbCKON
JESTeTbHOCTH HH(OPMAIIHIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

yYMEHUS 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHUU) TIO CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATh CBOW TPEHJIOKEHHS OTHOCHUTEIHLHO BBITIOJTHECHUS
MPEUI0KCHHOW 33]1au;

YMEHHUSI IPEICTABIATH MOTyYeHHbIEC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTh MPEe3CHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (JJabOpaTOPHOTO OIbITa, J1a0OpaTOpHOW pPabOTHI MO MCCIETOBAaHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEIOBATENILCKOM JEATENbHOCTH NPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa
oOIMX MHTEPECOB U COTJAcCOBAaHMS MO3UIUI (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBbIE



LITYPMbI», KOOpJUHALIMSI COBMECTHBIX JAEUCTBUM, ONpPEAEICHUE KPUTEPUEB T10 OLIEHKE KayecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHble yHMBepcaJIbHbIe YUeOHbIe NelicTBUSA:

YMEHHME CAMOCTOSITENIbHO ONPENENATh 1IN JESTEIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemieHHs YYeOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AJITOPUTM JIEHCTBHM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAHMH 00 HU3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OLIEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1IeNu,
YMEHHE UCII0JIb30BaTh U AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB IO OCBOEHHIO 00SA3aTENBLHOTO COJEpXKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCsl HaydHble 3HAHUS, YMEHMsI U CIOCOObI JEHCTBUM, crenupuyeckue is
npeaMeTHO obnactu «XHMHS», BHUIbl JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaINH, MTPeoOpa30BaHNIO0 U TPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX U HOBBIX CUTYalLIUSX.

K koHiy oOyueHnus B 8 kiacce mpeaMeTHbIE pe3yibTaTbhl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX MOHSTHUN: aTOM, MOJIEKYJa, XUMUUYECKHM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JII XMMHUYECKOTIO
JJIEMEHTa B COEAMHEHHUM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJb,
NIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl peakius, KiIaccupuKaus
peaKIMii: peakuy COCAUHEHUS, PeaKUN PAa3JI0OkKEHNs, PEaKIIMK 3aMELICHUs, PEaKIIUU
0o0MeHa, K30- U IHJIOTEPMHUYECCKUE PEAKIINH, TETUIOBOK 3(PQEeKT peakiuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMma, aTOMHas OpOMTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10JIs1 BellleCTBa (IPOLIEHTHAsI KOHIEHTPALUs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH U NPUMEHATH 3TH
MOHATHUS MPU OIMCAHUY BEILIECTB U UX IPEBPALCHUM;

® UCMOJb30BATh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBlIeHHs (OpMYJT BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e OIpeAessaTh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEHCHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHUHAJICKHOCTh BEIIECTB K
ONpesieNIéHHOMY KJacCy COEIMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl U HNOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbica Ilepuoguueckoro 3akona JI. M. MenaeneeBa: J€MOHCTPUPOBAaTh
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonoxkeHuss B llepuoanueckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabauuHylo (opmy Ilepuoandeckoit cucTembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH
o0o3HaueHus, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKTEPUCTHKaMHU CTPOECHMSI aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (10 4YMUCIy M COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIacCOB,  TOATBEPXKJas  OINHUCAHME TMpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUICCKUX IPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTa TI0 (popMysie cOeMHEHNUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€/ICTBEHHBIX CBS3€W — IJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClIeoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCY/IOM U JTaOOpaTOPHBIM
000pyIOBaHUEM, a TAKXKE TpPaBWIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U CcOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMpPEACIEHHON MacCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, peHopTaaent, METHIOPaHXK U IPYTHUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD,
IEKTPOOTPHULATEILHOCTD, CTENEHb OKUCIICHHs, XMMMUYECKas pEeakLHs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJib, MOJISIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUUM HOHHOro OOMeHa,
KaTaJn3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHHE, AIJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaUIM4ecKas perérka, Koppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, MpeNeibHO JIOIyCTHMast
koHueHTpauus [[JIK Bemectsa;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IOHATHM WU INPUMEHATH OTU
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALECHUN;

UCIOJb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJie€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

ONIPENENATh BAJICHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKHX DJOJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BHJI XMMHUYECKOH CBS3M (KOBaJEHTHAs, MOHHAs,
MeTaJuInyeckas) B HEOPraHMYECKUX COEIUMHEHHUSX, 3aps] HMOHAa M0 XHUMHYECKOH



¢dopmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKHX COCIMHEHHM, THII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica Ilepuoaumueckoro 3akona [[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHME: ONHUCHIBATh U XapaKTepu30BaTh Tabamunyo Gopmy Ilepuomuaeckoii
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjJaBHas noiarpymmna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OONbIIME TEPHOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizIpa, o0Iee YUCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB OJIIEMEHTOB U HX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUYECKHE BEIECTBA, XUMHUECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCIEHNSI XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHeurduyecKkue XUMHYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0UYEH U COJIeH,
MOJIHBIE U COKPAILIEHHBIE YPaBHEHUS PEAaKIMil HOHHOTO OOMEHa, ypaBHEHHUS PEaKIHii,
MOATBEPKAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAYy BeLIeCTBaMU
Pa3INYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MNOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOECHHS, BO3MOMXKHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAILECHHUM B PA3JINYHBIX YCIOBUIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opy/noBaHHEeM, a TaKkxke MpaBuia oOpalleHUs C BelIeCTBAMU B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHUIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUHU, MOJATBEPXKAAOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHBbIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATEIbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMMUYECKUX pEaKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
9KCIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
XuMus — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [Tonsitue o 8 1 bu6moreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo0.ru/7f41837¢c
53 Bopa. PactBopesl. [lonsitue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUAX https://m.edso0.ru/7f41837¢c
CHOBHBIC KJIaCCHI
2.4 I?eopraHI/I‘{eCKI/IX 11 1 1 bubmuorexa LIOK
. https://m.edsoo.ru/7f41837¢c
COCJTMHEHU I
Hroro no paszneny 30

Pasnean 3. Ilepuoanyeckuii 3akoH u llepuoauveckasi cucrema xumunueckux 31eMeHToB JI. U. MenneseeBa. CTpoeHue aroma.
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Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

Ilepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX IJIEMEHTOB /]. 7
N. MenneneeBa. Ctpoenue
aToma

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

XUMHYECKASA CBA3b.

3.9 OKHCIUTETHHO- 11 1 bubnuorexa [JOK
' BOCCTaHOBHTEJIbHBIE https://m.edsoo0.ru/7f41837c
peaknuu
bu6 OK
Hroro mo pazueny 18 nomoteia 11

https://m.edso0.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME o8 4
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9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Oomas xapr/szHcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 06 i 4 bubnuoreka [IOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f4la636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»kamomias cpeaa
4.1 B 6 bubmmorexa [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kiacc: yue0. ais odmieo0pazoBarenbHbix yapexaenuii / O.C. I'abpuensH. M.:
[Ipocsemienue, 2023 r.

Xumus. kace: yae0. st odieoopazoBarenbHbIX yupexaenuii / O.C. ['abpuensH. - 3-¢ us.,
ctpeotur. - M.: IIpocBemenue, 2023 r

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Beeaute

1. T'abpuensn O. C., Bockob6oiinukosa H. I1., Slmykosa A. B. HactonbHast kHUra yuutens.
Xumus. 8 ki1.: Metoauueckoe rocodue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SAmykoBa A. B. Terpaap ains 1a60paTOPHBIX OMBITOB U IPAKTHYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. Tabpuensn, O. C. Meroanueckoe nmocooue k yaeouuky O. C. ['abpuensaa « Xumusi». 8
knacc / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroandeckoe nmocooue k yaeonunky O. C. ['abpuensaa « Xumusi». 9
kiacc / O. C. I'abpuensin. — M. : lpocda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumusi. 8 Kimacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHojorndeckue kapthl kK yaueoHuky O. C. ['abpuensina «Xumus. 9 xkiaacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KoHTposibHBIE U TpoBepovHBIC padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: Ipoda, 2022.
JaHHbIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera « Xumus» 1 caliT uist yuurtess «5 Uy Ha YpOK XUMHUN
http://him.1september.ru Equnas komnexius LIOP: [IpenMerHas KoJueKmust « XUMUS)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komtekuus Poccuiickoro o01eo0pa3oBaTesibHOrO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas oauMIraa MIKOJILHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuueckasi XuMus: 371€KTPOHHBINA y4EOHUK IS CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JI€KTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KoJIeK: XUMUS

http://www.chemistry.ru JlucraHinoHHasi OMMMIHAA 10 XUMHHU: TETEKOMMYHHKAITHOHHBII
00pa3oBaTeNbHBIN MPOEKT
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