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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (heaepabHOU
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIUU MPENOJaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @exneparui.

[IporpaMma mo XumMuu JAa€T MOpEACTaBIEHUE O LENsIX, OoOImeld cTpareruu oOydeHus,
BOCIIUTaHUS U Pa3BUTHUS OOYYAIOIIMXCS CpEeACTBAMHM y4eOHOro MpeaMeTa, yCTaHaBIMBAET
00s3aTeNbHOE NPEIMETHOE COJepKaHUe, MPeIyCMaTPpUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpPUpPOBAHHUE 10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIPEENISIET KOJINYECTBEHHbIE
U KauyeCTBEHHbBIE XapaKTEpPUCTUKU COJAEP)KAHUSA, PEKOMEHAYEMYI0 IOCIIE€0OBATEIbHOCTh
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
rpolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTelIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHHusl, a Takke TpeOOBaHUI K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE IieJied M3y4eHHsl NpeaMeTa W OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUE XUMHH CIY)KUT OCHOBOM Ui (POPMUPOBAHUS MUPOBO33PEHUS 00yUarOIErocs, ero
IIPECTAaBICHUN O MaTEpUAIbHOM €MHCTBE MHUpPaA, BXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MPOOJIEM  YCTOMYMBOIO Ppa3BUTUS 4YEJOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 001Iel 1 GYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSTEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
npoheccuOHaBHON AEATEIbHOCTH;

3HaKOMHUT €O CIEeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIE€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YelOBEeKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHWU XMMHUHU O0ECHeuuBaroTCs crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS IeJarornyeckd afanTUPOBAHHBIM OTpaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATUNA XUMHUHM, OCHOB HEOPraHWYECKOH XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHI OpPraHN4ecKON XUMHH.



CtpykTypa coaepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHuE CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKOH peakuumu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTHIECCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 xkmacce» u «Pusnka. 7 Kimacey.

[Ipyn u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJloOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHNI MHMPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAaKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M HMX HIPUMEHEHHH B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
IpUOOpeNn Takue Lelu, Kak:

— (hopMupoOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTEMaTHYecKoe NpuoOllleHre oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS W CAaMOIIO3HAHMS, KJIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIET0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMMHH, MPUMEHATh MX TMpPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aronMXcsi TyMaHUCTUYECKUX OTHOLICHUH, TOHUMaHUs IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKU 11€J€CO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENISIX COXPAHEHMsI CBOErO 3J0POBbsI M OKPYXKAIOLIEH MPUPOIHOMN
Cpeabl;— pa3BUTHE MOTHBAMM K OOy4YeHMIO, CHOCOOHOCTEM K CAMOKOHTPOJIO U



CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGHIIS U HAPABICHHOCTHU JATbHEUIIET0 O0yUYCHHUSI.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHH Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi, coctaBiseT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca B HEZCIIIO).

COJAEPXAHUE OBYUYEHUS

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM 4YEIOBEKA. XHMMHUS B CUCTEME HaykK. lTeina u
BemecTBa. Pu3nueckue CBOMCTBA BelECTB. ArperatHoe cocrosHue BeuwiecTB. [lonsAtne o
MeTOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocThie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumMocBsi3b KOJIMYeCTBa, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opMysiaM XUMHUUECKHX COCTMHEHUH.

@uU3NYEeCKME W XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMMHUUECKUX peaKiuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B JabopaTopuu U mpuéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMI0IeHe (Pr3nuecKux (TUTaBJICHUE BOCKA, TasSHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKaHUS XHMMUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBAaHUE, BBIAPUBAHUE, TUCTHILISALIMS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OIHCAaHUE
pe3ylbTaTOB MPOBEJIEHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JlaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3ngyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kuciopoaa B mpupoje. O30H — auioTpomHas MoaupUKaius
KHCJIOpO/1a.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHYECKHUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTel u conu.

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

Odusnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HaceineHHele u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUE NPUPOJIHBIX BOJ. OXpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUE U XMMHUYECKHE CBOMCTBA OKCUIOB. [losyueHne okcuaos.

OcnoBanms. Knaccudukanus oOcCHOBaHWM: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3MUeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kuciaot. Ou3nyuecKkiue ¥ XUMHUECKUE
cBoiicTBa kucaot. Psan aktuBHoctu metamuioB H. H. bekerosa. [lonmydenne Kucior.

Conu. Homenknarypa coneil. ®uznueckue U XUMUYeCKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBsA3b MEXKAY KiIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHNE COJIEPKaHUs KHCIOpOo/ia B BO3yXe, MMOJyYeHHe, coOupaHue,
pacrno3HaBaHHe M M3y4€HHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWCTBUS BEIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), 0O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB U OIMCAaHHE MX CBOICTB, IOJydeHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBue Bogopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Momb, HccnaenoBaHnE OCOOCHHOCTEHM pacTBOPEHUS BEUIECTB C PAa3IMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOYKHO HCHOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO KHCIOTHI, KHCIOT C MeETajUlaMH,
peakuuii HeUTpalnu3aluu, MOJYyYeHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPyTuM U3 PacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTMHEHUI.

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

[lepBpie mOMBITKM KJIAcCU(UKALMKU XUMHYECKUX dJeMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuognueckuit 3akoH. Ilepuomuyeckas cucrema xumuueckux i3nemeHtoB [J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogundeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt u rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aTtoMHbIX snaep. HM3oromsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproauieckoii CUCTeMbI
J. W. MenpneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIOKEHUI0 B
[Tepuonnueckout cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOAAM.

3nauenue Ilepuonumueckoro 3akona u Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



u3yueHre OoOpa3loB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKAa C PacTBOpPaMH KHCJOT U ILEJIOYEl, MPOBEJCHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINH (TOpEHHE, PEAKIIUHN PA3JI0OKEHUS, COCTUHEHMS).

Mestcnpeomemmuoie céazu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMHUHU B § Kiacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISIFOILIMXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOPHs, 3aKOH,
aHanM3,  CHHTEe3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, a3, (PU3NYECKHE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
3BE€3151, ComHIIE.

buonorus: ¢dortocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruzmpochepa, MuHEpanabl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYecKasi peaKus

[lepnognueckuit 3akoH. Ilepuommueckas cucrema xumuuyeckux saemMeHtoB [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallvs, KalblUsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKOM PEIETKM M BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TCHETUYECKas
CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XuMU4eCKUX peakluil Mo pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B pEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, M0 H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IloHsatTe o XxumuueckoM paBHOBecuU. DPakTOphbl, BIHUAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAaKLIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHUCIIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIMH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIINTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U CllaOble 3IEKTPOIIUTHI.

Peakiiun moHHOrOo OOMeHa. YCIIOBHSI MPOTEKAHUS peakIMid MOHHOrO OOMEHa, MOJHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 D3JIeKTPOJMTHUECKOW nucconmanuu. KadecTBeHHblE peaklUU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJOpUAA HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALUU



KHCJIOT, IIeJo4Yeld M cojei (BO3MOKHO HCIIOJIb30BaHUE BHAECO MAaTEpUANIOB), IMPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOUIMX MPH3HAKK MPOTEKAHUS peakuuié MOHHOTO oOMeHa (oOpa3oBaHue
ocajJKa, BBIJCICHHE Tra3a, oOpa3oBaHME BOJBI), OINBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peakluu pasiokKeHUs, COCAUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO KAaueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl U X coeTUHEHUS

OOmiass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe Xjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu). XsopoBojopon. ComnsHas KHCIOTa, XWMHYECKHE CBOWCTBA, TOJIyYeHHE,
npuMeHeHue. J{eicTBre XJiopa U XJI0pOBOJAOPOIAa HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuIbl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3MUecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOTHbIE MOJTU(PHUKAIIMNA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KuCioTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmme kak TmpencTaBUTENs Kilacca KHCIOT W crenupudeckue). XWMHUYECKHE PEaKIHy,
JIeKalue B OCHOBE IMPOMBIIUIEHHOTO CII0CO0a TONyYeHUs CepHOM KHCIoThl. [IprMeHeHue
cepHol KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJEe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO31yXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIIICHHS.

O6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azorta B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKUE
CBOMCTBa, MotyueHue u npumeHeHne. Coim aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBbl aMMOHHUS. A30THasi KUCIIOTa, €€ MOJIydyeHHe,
¢bu3uvYecKkue W XHUMHYECKHE CBOMCTBAa (0OIIME Kak TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuii. XumMuueckoe 3arpsa3HeHHe OKpYXarouleil cpeibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0EMOB). Docdop, amioTpornHble MOAUPHUKAIII
dbocdopa, busndyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moisiyueHue. Mcmonb3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31neMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIEepo/i, alUIOTPOITHbIE MOIM(DUKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIECKrue cBoicTBa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYeCKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOTMYeCKUe MPoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUMNOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBINA 3PQeKT. YroyibHas KUCIOTa U €&
CONM, UX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJyuyeHHe M mpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lMcmonb3oBanume  kapOOHaToB B OBITY, MEAMIUHE,
IIPOMBIIIJIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEILIECTBAX KAK O COEIMHEHMSX Yriepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kucnota). IlpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [ToHATHE 0 OHOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX POJIM B KU3HU UeIOBeKa. MarepuallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.



Kpemuuii, ero ¢usnyeckne M XUMHUECKHE CBOWCTBA, TNOJyYeHHE M IPUMEHEHHE.
Coenunenuss kpemHuss B npupone. OOmme mpencraBicHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiiume
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI, MIPOBEIACHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCTUHEHHUU (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIEHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEepHaloOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHCIOTHI, U3ydeHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOMN
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMM Ha cyinb(arT-uoH W HaONIo/leHue IMpHU3HaKa eé
MIPOTEKAHUSI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPUAIoOB), oOpa3aMu a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICICTBHE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeEAbI0 (BO3MOXHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3yYEHHE MOJIeNed KPHUCTaUIMYECKUX PEemIETOK aamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IpPOTHBOrasa, MojydyeHue, COOMpaHue, paclo3HaBaHUe
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJyKIIHeH
CUJIMKAaTHOM MPOMBIIJIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3aa4 1o Teme «BaxHelmue
HEMETAJUIbl U UX COCTMHEHHUSI.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aiemeHtoB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauloB. MeTainyeckas CBA3b M METAUIMYECKas KPHCTAIIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpsHKeHUH MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPAIOMUHUI, OpoH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupone. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUIBI HATPUS U Kanus. [IpuMeHnenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoanueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U XMMUYECKHUE CBOMCTBA MarHus U Kajiplus. BakHelmume coequHeHus
KanpIus (OKCHII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunMil: nosnoxeHnue B Ilepumonnueckoil cucrteMe XuUMUYecKux sieMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHUYECKUE CBOMCTBA
aOMUHUS. AMOTEpHbIE CBOMCTBA OKCH/IA U THPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaNIOB U CIUIaBOB, MX (U3UUYECKUMH CBOICTBaMH,
U3yueHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),



0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIUS U HATPUA C BOJON (BO3MOXKHO HCIOJIH30BAHNE
BUJIEOMATEPUAJIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS >Kele3a B
KHUCIOpO/€  (BO3MOXHO  MCIOJIBb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajlblivs, aIIOMUHUS, HMHKa, xene3a (I1) u xenesa
(1), memu (1), HaOarOIEHUE ¥ OMHCAHKE TPOIIECCOB OKpAIIMBAHKS IJIAMCHH MOHAMHU HATPHUS,
KaJdus ¥ Kaiblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BakHelme MeTajlibl U UX COEAUHEHUS.

XuMHus M OKpY:KaloLas cpeaa

BemectBa 1 Marepuaiisl B IOBCETHEBHOM >KM3HM ueoBeKa. be3onmacHoe HCIoJIb30BaHKE
BELIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momormipb Npu XHMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpeabl (IpeieibHasi JOMyCcTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHbIE MaTepUaJbl).

Meostcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3y4YEHUU XUMHUHU B 9 Kiacce OCYIIECTBIISIETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHI,
SIBJISIFOILIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlM3,  CHUHTE3,  KilacCUpUKalusa,  MEpUOJUYHOCTh,  HAONMIOJEHHE,  AKCIEPHUMEHT,
MOJIENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUaIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
PaaOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3aps], NPOBOJHUKH, IOJIYIPOBOJHHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEMIETKa, CIUIaBbl, (U3UUECKUE BEIHYUHBL,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: dortocuHTe3, npixanme, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0Ji¢ OOYUCHHsI XMMHUU B €AMHCTBE y4eOHOM M BOCIHMTATEIbHOW JCATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIEC pE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 00IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBApHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YENIOBEKA C MPHPOIHOU CPENod, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEOBATENLCKON NESITENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHUE TMOCIEACTBUA M HENPUSATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



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

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuil u Tpyaa pa3imyHOro poja, yBaxeHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJII0/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBamH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

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

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe meramnpeaMeTHBIX pPE3ylIbTaTOB BBIACISIOT 3HAYMMbIE i (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX NMPEeAMETOB (POpMHUpPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C APYTUMU MOHSTUAMU), UCIIOIB30BATh MOHATHUS JJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeX1y 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHIAYKTUBHEIE, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHSIeMbIe B XHMHH MOJIETIbHBIC MPEJCTABICHUS — XUMUYECKUH 3HAK (CHMMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aE€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BONPOCHI B KAa4eCTBE HMHCTPYMEHTA IO3HAHMA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEILHO MPOTrHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM TIPEICTABICHUS, MTOTyIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3AIPOCHI TIPU MOWCKE M 0TOOpE MH(GOPMAIHH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOI aKTUBHOTO HCIIOJIb30BAHHUS Pa3IHIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJbh30BaTh W aHAIM3UPOBATh B Ipolecce YUYeOHON W HCCIIeIOBATEIHCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaThb BOMPOCHI (B XoJe auaimora W (WiM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 Pe3yJbTaTOB BBIMIOJHEHUS XHUMHUYECKOTrO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE Yyuéra
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENeNsTh IeNd AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEMAJIOKEHHBIM alrOpuT™M AEHCTBUN MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIpe/ijiaraéMble B YCIOBUH 3a/ITaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

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



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JeicTBUE, crneunpuueckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINUXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJS XUMHUYECKOIO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIuii: peakiuy COSAMHEHUS, PEAKIINK PA3JI0KEHUsI, PEAKIIUU 3aMEIIEHUS, PEaKIIIH
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
TOJISIpHAsl ¥ HETOJIIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHUsS (OpMyT BEHIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynmna (b-rpymma)», manble U OoJbIIME NEPUOAbI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpezenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

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

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHWCAHME MpUMEpaMu  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

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



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIETMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHHIO Ta3000pa3HBIX BEIICCTB (BOJOPOJAa M KHCIOPOJA), IMPUTOTOBJICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIy 00yueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHUMble U HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, IMpeleibHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

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

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHs (OpMya BEHIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢GopMmysiaam, BUJ XUMUYECKON CBsI3U (KOBaJEHTHAas, WOHHA,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoguueckoro 3akona [I. . MenzaeneeBa U 1eMOHCTPUPOBATh
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HHs, KOTOpble HMEIOTCS B IEpUOJUYECKOM Tabmuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIACCU(UITMPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUUYCCKUE
peakiuu (IO YKUCIY U COCTaBY yYACTBYIOIIUX B PEAKIIMH BEHIECTB, MO TEIIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTETICHEH OKUCTICHHUS XUMUIECKHUX dJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MIPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAsI OMMMCAHUE MPUMEPAMU MOJICKYJISPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTHUECKON TUCCOLMAIMU KUCIIOT, MEJI0YEeH U COJIEH,
MIOJIHBIC M COKPAIMIEHHBIC YPAaBHEHUSI PEAKIIMI HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOATBEPKIAIONIUX  CYIICCTBOBAHMEC TCHETHYECKOW CBS3M MEXKIY BeEIISCTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOMXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYHCIISATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO I MOJISIDHYEO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTEH PACUYETHI TI0 YPAaBHEHUIO XUMHUYECKOHN peakIlnuu;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHWYECKOW TIMOCYIOW ®  J1a0OpaTopHBIM
o0opy/oBaHWEM, a TakKe IMpaBwia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00OPATOPHBIX XUMHUYCCKUX OTBITOB TI0 TIOJTYYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TyTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTEILHON AEATEeIbHOCTH — aHalIW3 U CUHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 05 0 bubnuoreka [IOK
' 00 okcHIax ' https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 0.5 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
2.5 0
Hroro no paszneny 30

Pasnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema v 0 bubnuorexka [JOK
' XAMHUYECKHX dieMeHToB 1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XUMHYECKASA CBA3b. Bu6 110K
HOINOTEKA
2 - 1
3 Orucurenyio 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
u 15
TOTO o pasiety https://m.edsoo.ru/7f41837c
Pa3nen 4. HazBanue
4.1 0
Hroro 0
PesepBHOE Bpemsa 3 bubmmorexa OK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Paznen 3. MeTaJLiIbl M X COCAMHCHUSA

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



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkimoHepHoe o0miectBo «3matenbeTBo
«IIpocsewenue»

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AkurionepHoe o611ectBo «M3narenscTBo
«IIpocBenieHue»

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkinonepHoe o01iectBo «3matenbeTBo
«IIpocBenieHue»

» Xumus, 9 kiacc/ 'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AkiuoHepHoe o0miectBo «3narenbeTBo
«IIpocsenieHue»

tabsuupl: [leproauyeckas cucrema xumudeckux snemeHnToB Jl. 1. MenneneeBa, Tabauiia pacTBOPUMOCTH,
ANEKTPOXUMHUYCCKUM PsIT HANIPSHKECHUST METAILJIOB

METOJUYECKHUE MATEPHUAJIBI IS YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-06a30BblIii-ypoBeHb.- Peanuszanus-rpedoBanuii-®I' OC-0cHOBHOTO-
00111ero-oopaszoBanus.- Metoaudyeckoe-mocooue-mist-yanress. pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ https://resh.edu.ru/
https://uchi.ru/ https://www.yaklass.ru/
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