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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO O0IIEr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIENIMU IMPEToIaBaHus y4eOHOTO mpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPEeIyCMaTPUBACT pacIpelesieHHe ero mo kKiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHMs, a TAaK)Ke TPEOOBAHUH K pe3yabTaTaM 0OydeHHSI XUMHUH
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KUT OCHOBOW T (GOpMUPOBAHHS MUPOBO33PEHHS 00YUArOIIETOCS, €ro
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MMUIIEBON U IKOJIOTHIECKON 06€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMOpa3BUTHUSL M (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEHN 00yJaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIILICHHS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHWUSM, K TPUPOJAE, K UEIOBEKY, BHOCUT CBOW BKJIAJ B DKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBIISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOi HAYKU XUMUU Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl IO XUMHUHM C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MPUHIMUITY IOCJIEA0BATENFHOIO PAa3BUTHS 3HAHUH Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



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

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIOJTHAS (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHHS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenune xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu u3ydeHnn XUMUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOM HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (aKTOB, MOHSITHH, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
¢bopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX MPUMEHEHHHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMUpOBaHNE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThbCs K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  NEATENBHOCTH,  HAy4dyHbIM  METOJaM  IIO3HAHHA,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOYYaAIOIIMMHUCSA OIIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIHI ), UMEIOLUX YHUBEPCAIbHOE 3HAYECHUE /IS pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPU H3YYEHUM XUMHH, NPUMEHATh HMX MpPU pelieHuH mpolieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOUMXCsl TyMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LIEISAX COXPAHEHUS CBOETO 3J0POBbSl U OKPYKAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIlPaBJIEHHOCTH JajbHEHIIero ooyueHusl.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COILEP KXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHus B XuMuH. YncTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMeceil.

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

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCUTEIbHAS MOJICKYJIIpHAst
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo popMysiaM XUMHUUECKHX COSTMHEHUH.

OuU3NYECKME U XUMHUYECKUE SIBJICHUS. XUMHYECKas peakuus M €€ MpU3HAKh. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYyJ0#, mpaBuiaMu paboThl B J1abopaTopuu U MpuéMamu
oOpareHuss ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UUYCCKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TastHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpEeHHE CBEYH,
MPOKaJTMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMs] XUMHYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aMMOJCHCTBHE >kelie3a ¢ pacTBopoM coiu Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pEe3yJIbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, GU3NYecKue U XMMUYECKHE CBOMCTBA (PEaKIMH TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKanus
KHCIJIOpO/Ia.

TemmoBoit »¢hdekT XUMHUECKON peakiuH, TEPMOXUMHUYECKHUE YpaBHEHUS, D3K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
¢busznuecKkrue U XMMUYEeCKHe CBOKWCTBA, MPUMEHEHHE, ClIOCcOObI monydeHus. Kucnote! u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHHSIM.



®usnueckue cpoicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHACBIIIEHHBIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0jsi BelIeCTBa B
pactBope. Xumudeckue cBoicTBa BOJbl. OcHOBaHMs. Pojib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranwdeckux coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3yromue (0CHOBHBIC, KUCIOTHBIE, aM(OTepHbIe) U HecoseoOpasytomue. HomeHkmarypa
okcu10B. DU3NUYECKUe U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss oCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3nyUecKrMe M XUMHYECKHE CBOMCTBAa OCHOBaHuM. llomyuenue
OCHOBAHM.

Kucnoter. Knaccuduxamnus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Conu. Homenknarypa coneil. ®duznueckue U Xumudeckue coictBa coieil. [lomydyenue
COJIEH.

I'eneTnveckas CBsI3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIepKaHus KUCIOpoJia B BO3yXe, MOIydeHue, COOupaHue,
pacro3HaBaHHe M HM3y4y€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aWMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHWS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, MOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcumom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHHE BHJIEOMATEPUAIOB), HAOIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccreqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEUIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTallaMd (HATpUEM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBusi okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHUCIOT C MeTalljlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepumoauyeckas cucrema xummu4yeckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIC U IIETOYHO3EMENbHBIE METAIUIbl, TaJOTE€Hbl, UHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmbl [leprogundeckoid CUCTEMBI
xumuueckux sneMeHToB JI. M. Mengeneea. Ilepuoast u rpynmbel. DU3MUECKUN CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. JnextpoHsl. CtpoeHHne
AIIEKTPOHHBIX 000J0UYEK aTOMOB MEpBhIX 20 XUMUYECKHUX dIeMeHTOB [leproIudeckoii CUCTEMbI
J. . MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepunoanueckoii cucreme . 1. Menzeneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoi CUCTEMbI XUMHYECKUX 3JI€MEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHAas! CBS3b.

Crenenp  okucieHusi. OKHCIUTEIBLHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXIpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX eCTECTBEHHO--HAYYHBIX TMOHSATHH, TaK W TOHSTHIM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJTs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHITHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpPHs, 3aKOH,
aHalM3,  CHUHTE3,  Kiaccuukanus,  TMEePUOTUIHOCTh,  HAOIIOJCHUE,  DKCIIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECKUIN 3apsii, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBa, a3, (U3WYecKHe BETUYMHBI, €IUHUIBI U3MEPEHHs, KOCMOC, IUIaHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYeCcKasi peakiusi

[lepuonnueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux odnementoB [l U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucteme U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PEHmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K PA3IUYHBIM KJIAcCaM HEOPraHMYECKUX COEIWHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMMHUYECKUX pPEeakIUil M0 pa3lIuYHbIM MpHU3HAKaM (IO YKCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO OOpAaTUMOCTH, MO YYaCTHIO KaTamu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. llonsTue o
karanuze. [loHsATHe O XuUMHUUYeCKOM paBHOBecHHM. @DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBIE€HUE YpPaBHEHUIN OKHUCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

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

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KayecTBEeHHblE peakluuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHMHUYECKON peakluu OT BO3JEHCTBHUS pa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS pPeakIuil MOHHOro obOMeHa (oOpazoBaHueE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAaueCTBEHHBIX DPEAaKIMN Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aUMOJCHCTBHE C MeTa/lIaMH, HEMeTaJUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
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. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (uU3ndYeckue M XuUMUYeckue coicTBa. OKCHABI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBIIUIEHHOTO clocoba MoiyuyeHus cepHoil kuciotsl. [Ipumenenune
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,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMeHnenue. Coinm aMMOHUS, UX (U3NUYECKHE U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MUHEPAJIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckne M XHUMHYECKHE CBOICTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, PU3nIecKre U XUMHYECKHUEe cBoKcTBa. Ancopouus. KpyroBopoT yriepojaa B pupoie.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TE3a I100aIbHOTO MOTEIUIEHUs KJIMMaTta, NapHUKOBBIN 3PQexT. YroyibHas KUCIOTa U €€
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTUYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAONIOJIEHUE MPU3HAKOB UX MPOTEKAHHS, OMBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3luaMu cepbl U €€ COEeIMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢docdaT-uOH M H3YYCHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, ¢yaiepeHa, O3HAKOMIIEHHE C MpOLeccOM aJCOpOLUU PpacTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAaT-MOHBl M M3y4Y€HHE TNPU3HAKOB HUX IMPOTEKaHMs, O3HAKOMJICHHE C MpPOAyKIHEn
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJjioxkenusd B [lepuoanueckoi cucreMe xumuueckux anemeHToB [[. . MenzaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOme crnocoObl nonydyeHus mMeTtaioB. [loHsTHE O KOppPO3UM METALIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CcTpoeHHE MX aTOMOB, HaxXOXJeHUE B npupojae. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuueckux snemeHToB J[. . MeHneneeBa, CTpo€HHME MX aTOMOB, HAXOXKJICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nosoxkeHue B Ilepmonmueckoit cucreme XxuMuueckux anemeHToB JI. U.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxokJaeHue B mpupoje. Ousnueckne m XMMHUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C o00pa3llaMl METa/IOB M CIJIaBOB, HUX (U3UYECKUMH CBOICTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPUAJIOB), UCCeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

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

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



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

dus3uKa: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJ, W30TOIbI,
PaAOaKTUBHOCTD, MOJICKYIIA, E)J'IGKTpI/I‘IeCKI/If/'I 3apsnm, IIPOBOJHUKH, MMOJIYIIPOBOJAHHWKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYCCKAs PEMIETKA, CIUIABbl, (U3WYECKUE BEIHYUHBI,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTes, npixanue, Omocdepa, PKOCHCTEMa, MUHEpaJbHBIE YI0OpeHUs,
MHUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NPOI'PAMMBLI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHUSI XUMHUHU B €IUHCTBE Y4eOHOM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKAMH  COLIUOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSMH, IMPUHATHIMH B OOIIECTBE MpaBUIAMH M HOPMAaMH TOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS M COLMATM3AINN O0YIaOIIHXCS.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUA:

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

2) rpasKAaHCKOr0 BOCIIUTAHUS:

MPEACTAaBACHHS O COLHUANBHBIX HOPMax M IpaBHJIaX MEKIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
y4e0HO-MCCIIeI0BATEIbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM IESITEIBHOCTH MPH BHIMOJHEHNUH YUCOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOW NesTEeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJICHHE M TIOCTYIIKHM CBOMX TOBApHINEH C MO3WIIMH HPAaBCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUI 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, MPEIACTaBICHHS 00  OCHOBHBIX



3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJIbI, B3aUMOCBA3SX YEIOBEKA C MPUPOJIHOM Cpeloi, o poJin
XMMHWH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IOJIyY€HHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAON0JaeMbIX IPOLECCOB W SABJICHMI, NO3HABATEIHHOMH,
MH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATYpOU, MOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYCHHMIO W TIO3HAHUIO, JIIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHOW M HMCCIIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTU M YPOBHS 0OyUeHHsI B TAJIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH J>KW3HW, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HH, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
MpUBBbIUEK (YHOTpEONEHUsI aJIKOIroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHUS
npaBui OE30MacCHOCTH TPH OOpamleHHH C XUMHYECKHMMH BEIIECTBAMU B OBITY M pPEalbHOM
KU3HH;

5) Tpy10BOr0 BOCIIUTAHHUS:

MHTEPEC K MPaKTHYECKOMY M3Yy4eHUI0 Mpodeccuii U TpyAa pa3InyHOro poja, yBakKeHHE K
TPyAy ¥ pe3ylbTaTaM TPYJOBOH MAEATENBHOCTH, B TOM YHCIE HAa OCHOBE MPHMEHEHHS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP HHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJDKEHUST 00pa30BaHUsI C YYETOM JIMYHOCTHBIX HMHTEPECOB W CHOCOOHOCTH K XUMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NESATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) IK0JI0rHYeCKOr0 BOCTIUTAHHUSI:

9KOJIOTHYECKHU 11e71ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/IEHUS MpaBUil O€30MaCHOTO MOBEJACHUS TPU paboTe C BEIllleCTBaMHU,
a TaKKe B CUTYalUsX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIO/ICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3a/1a4, CBSI3aHHBIX C OKPYKaOIel MPUPOAHON CPEOi, Il MOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTHMYECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocrtaBe meramnpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUU M3 ATHX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
I[EJIOCTHOM HAy4YHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (TMO3HABAaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUIAHUPOBAHHUIO U OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble jornveckue 1eMcTBUs:

YMEHHSI UCIOIb30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOSCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,



yCTaHaBIIMBATh B3aUMOCBS3b C APYTUMH MOHSTUSAMH), UCIIOJIBb30BaTh MOHATHS Il OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SIBICHHH, BBIOMpPATh OCHOBaHMA M KPUTEPHUH IS KiacCH(pUKaLUU
XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATH IPUYMHHO -CIICACTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTUYECKUE PACCYKICHHs (MHIYKTUBHBIC, 1€ yKTUBHBIC,
10 aHAJIOTUH ), AETaTh BBIBOBI M 3aKIIFIOYCHUS;

yMEHHUE TPUMEHATh B MPOLECCe MO3HAHUS MOHATHA (TPEIMETHBIE W MeTallpeIMETHEIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKkass (opMmylia W ypaBHEHHE XUMHYECKOW peakuud — TpU pEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEaKIUil, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue 1eiicTBUS:

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

MpHOOpEeTeHNE OMBITa MO IUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO IPOTHO3MUPOBATH €ro
pe3yibTar, (GopMyITHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM TMPOBEAEHHOTO OTIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIHIO pa3IMYHBIX BUIOB
1 GOPM MPECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCpKaHWs, CIPAaBOYHBIE IMOCOOMs, pecypchl HMHTepHEeTa), KPUTHYECKU
OIICHUBATh MMPOTHBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PA3JIMYHbIC METOIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUIS BHITIOJTHEHUS YYEOHBIX U TIO3HABATEIBHBIX 33124
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIIOJIb30BaHUS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTUBHOTO HCIIOJB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIIbHYIO (OopMy TpejicTaBiIeHUs
nHGOpMAIIMA ¥ WLIIOCTPUPOBATH pElIaeMble 3a/la4d HECIOXKHBIMU CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAJIU3UPOBATh B Mpolecce y4eOHOW M HCCIIEI0BATENbCKON
JESTETbHOCTH HH(OPMAIIHIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

yYMEHUS 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOpPMYIUPOBATh CBOM TPEAJOKEHHS] OTHOCUTENBHO BBITIOJIHEHUS
MIPEUI0KEHHON 3a/1aui;

YMEHUS MPEACTaBIATh NOJYYEHHBIE PE3yIbTaThl IO3HABATEIBHOM IEATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPEe3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCTIepUMEHTa (JJabOpaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATENbHON U
HCCIIEIOBATENIbCKOM JEATENbHOCTH NpPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa



oOImMX MHTEPECOB M COTJIACOBAHMSA TMO3UIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOpJUHALIMSI COBMECTHBIX AEUCTBUM, ONpEAEICHIE KPUTEPUEB T10 OLIEHKE KayecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHME CAMOCTOSITEJIbHO ONPENENATh LU JESTEIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIIAT,
KOHTPOJMPOBaTh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemIeHWs YYeOHBIX W IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JIEHCTBHUM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAHMH 00 HU3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OLCHUBAThb COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1LIeNu,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB IO OCBOEHHIO 00SA3aTENBLHOTO COJEpXKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueid mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCS Hay4Hble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHo obnactu «XUMHS», BHIbI JESITEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaIH, MPeoOpa30BaHNIO0 U TPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX U HOBBIX CUTYalLIUSX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITHUNA: aTOM, MOJIEKYJa, XUMUYECKHUM
JIEMEHT, MpPOCTOE BEIIECTBO, CJ0XKHOE BEIIECTBO, CMech (OJHOpPOAHAs U
HEOJTHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JA0JII XUMHUYECKOTIO
JJIEMEHTa B COEAMHEHHUM, MOJIIPHBIM OOBEM, OKCHJ, KHUCIOTAa, OCHOBAHME, COJb,
JIEKTPOOTPHULATENBHOCTb, CTENIEHb OKUCIIEHUS, XUMHUECKasl peakiys, KiIaccupuKaus
peaKUMii: peakuy COCAUHEHUS, PeaKUN PAa3JI0kKEHNs, PEaKIIUK 3aMELICHUs, PEaKIIUU
oOMeHa, 9K30- ¥ SHJI0OTEPMUYECKHUE PeaKIMH, TeIUIOBON 3 GEKT peakluu, 1Ipo aToma,
JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOUTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsl M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBas J10JIs1 BelllecTBa (IPOLIEHTHAsI KOHLEHTPALlUs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHUH W NPUMEHATH 3TH
MOHATHUS MPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJHMKY ISl COCTaBlieHHs (OpMY/l BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAessaTh BAJIEHTHOCTb aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTEHECHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHUHAJICKHOCTh BEIIECTB K
ONpesieIéHHOMY KJacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M HOHHAs) B HEOPTaHUYECKUX COCTMHEHHUSX;

e packpsiBaTh cMbici Ilepuoguueckoro 3akona JI. M. MenaeneeBa: 1€MOHCTPUPOBATh
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHA ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoandeckoit cucrembl
XMMHMUYECKUX DJIEMEHTOB: Pa3nyaTh IMOHATHS «IJIaBHas moArpymnmna (A-rpymma)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX



anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIEeCTBA, XUMHUYCCKUE
peakuuu (10 4YMCIYy W COCTaBY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHME MpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IUYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (popMylie COETMHEHUSI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JEATEIHHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3aINI0, KIACCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€ICTBEHHBIX CBSI3€M — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

ClIeoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCY/I0OM U JTaOOpaTOPHBIM
000pyIOBaHWEM, a TAKXKE IMPaBWIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJIOPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMpPEAECIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, TIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHXK U IPYTHUe).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYyJaIOIIUXCSI YMEHUM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIECHTHOCTD,
EKTPOOTPHULATEILHOCTD, CTEIEHb OKUCIICHHs, XMMMUYECKas pEakLUs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EeKT peakluu, MOJib, MOJISIPHBIH 00BEM, PACTBOP, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUM HOHHOro OOMeHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIECHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIMYecKas pelérka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklUuH, IPeAcsIbHO JOIyCTUMas
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATHM MU IPUMEHATH OTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBie€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIIPENENATh BAJICHTHOCTb U CTEIIEHb OKUCICHUS XUMHMUYECKUX DOJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1o ¢opmynam, BHJI XMMHUYECKON CBS3M (KOBaJEHTHAs, MOHHa,



MeTajyInyecKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
¢dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMUYECKHX COCAWHEHHM, THUII
KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOTIO BEIIECTBA;

packpsiBaTh cmbica Ilepuoaumyeckoro 3akoHa /[, M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH U XapaKTepH30BaTh TabamuHyo Gopmy Ilepuomunaeckoit
CUCTEMbl XMUMHYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noxarpymna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OoNbIIME TEPHOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YUCJIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YHCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIME 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB DJIEMEHTOB M HUX
COEJIMHEHUI B IpeJiesiax MaJbIX MMEPUOJIOB U TJaBHBIX MOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHUE JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHNSI XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) 0OIIME U cHenuduyueckue XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0YEH U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIMI MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii,
MOATBEPXKIAIOIINX CYHIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXJY BellecTBaMu
Pa3INYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOMXKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUM B Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUK;

coOnroAaTh TMpaBuia MOJB30BAaHUS XMMUYECKOM TMOCyIoW ©  J1ab0paTopHBIM
obopynoBaHHEM, a Takke MpaBuia OOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTa00PATOPHBIX XUMUYECKHX OTBITOB MO MOIYYEHHUIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUHU, MOJATBEPXKAAOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHbIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHUS M HOHBI H3YyYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMUMMUYECKUX pEaKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHWE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
9KCIEPUMEHT (PEaJIbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/m

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbBIE)

nporpamMmal Bcero KonTtpoJbHbie IlpakTuyecku | 0O0pa3oBaTe/IbHbIE PECypPChI
padoTsbI e padoThl
Pa3nex 1. IlepBoHauyaibHble XUMHYECKHE MTOHATHS
X — 0
11 eclf\e/[fo;ozHZ?{tzapf 3 gljf;zecxoﬁ 5 2 Bubmuorexa LIOK
' P https://m.edsoo.ru/7f41837c
JEeSITEIILHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 B 1 1
CIECTRA 1 XUMUHECKHE peartuti ° https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
bu6mmoreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B I 8 1
OHOPOZ.LIOHATHE O KHETOTaX H COTAX https://m.edsoo.ru/7f41837c
bub OK
2.3 Bopna. PactBopsl. [TonsTHe 06 0cHOBaHUAX 5 1 1 hgp:;;?;:;iilru 17§41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1 bubnuoreka [JOK
' COEIMHEHNH https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pa3nea 3. Ilepuoguyecknii 3akon u Iepnoagnyeckasn

cucreMa xumm4yeckux djaemenTon /1. U.
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

MenpeneeBa. CTpoeHne aToMOB. XMMHYECKas

31 [Tepuonnueckuii 3akoH u llepuoanueckas

CUCTEMAa XUMHUYCCKUX 3JICMCHTOB I[ .

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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MemnpneneeBa. CtpoeHue atoma

3.9 Xumuueckas cBsizb. OKHCIUTEIBLHO- 8 1 bubmuoreka [JOK
' BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
4 15
TOTo HO pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME
9 KJIACC
Kosn4yecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM
Ne n/m KonTpoabHbie IlpakTnyeckue | IJIEKTPOHHBbIE (LH(pPOBLIE)
NMPOrpamMmmbl Bcero
padoThI padoTeI o0pa3oBaTe/bHbIE Pecypchl
Pa3znen 1. BeniecTBo 1 XUMMYECKHEe peaKkuu
[ToBTOpEeHUE U yriyoOieHue 3HaHUH bubnuoreka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTUYECKAS JUCCOIUALIMSL. bu6mmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIMH B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
21 OO11ast XxapakTepUCTUKAa XMMUYECKUX 4 1 bubnuoreka [IOK

anemeHToB VIIA-rpynmnsl. [anorens

https://m.edsoo.ru/7f41a636
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OO0mas XxapaKTepUCTUKA XUMUIECKIX

bubmuoreka [JOK

2.2 VIA- ) é
JICMCHTOR rpymmet. Cepa u e¢ 6 https://m.edso00.ru/7f41a636
COCANHCHUA
06
23 | aneerrron Vi rpymms. Asor, Gocpop ; BuGmorera LIOK
' DYIUTBL. ’ P https://m.edsoo.ru/7f41a636
HUX COEIUHEHUS
y ;)661112;{ x:pr/szHCTHKa X;I,MI/I:C:KI/IX . Butmorexa LIOK
. MCHTOB =T IIBI. T )41
" N byl fepo https://m.edso00.ru/7f41a636
erMHI/II/I 1 UX COCAUHCHU
Hroro mo pazueny 25
Pa3zpen 3. Merajiibl 1 UX COeTUHEHUS
bu6moreka [IOK
A1 7 4
3 Obmme CBOHCTBA METAIIOR https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
3.2 B 7 16
AKHENUINNE METAJUIBI M UX COEINHEHUS htts://m.eds0o.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oOKpy:Kamomas cpeaa
41 BeniecTBa u Mmarepuanbl B dKU3HU 3 bu6mmoreka [IOK
' YesloBeKa https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemsa 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 8 kimacce/ ['abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»
» Xumus, 9 ximacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO

«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.
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