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HHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1o XMMHH Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBlieHA HA OCHOBE
TpeOoBaHUM K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obOpazoBanms, npencraBieHHbIX B @I'OC OOO, a Takxke Ha OCHOBe (enepayibHOM padouei
pOrpaMMbl BOCITUTAHUS U C YYETOM KOHLEHIMH IPENoJaBaHusl yuyeOHOro mnpenmera «XuMHus» B
oOpa3oBarenbHbIX opranu3anusix Poccuiickoit @eneparium.

[IporpaMMa 1o xuMuHM Aa€T MpeACTaBIEHUE O UeNix, oOmieil cTpareruu oOydyeHus,
BOCHHUTAHHUS W Ppa3BUTHUA OOYyYaIOIIUXCSd CpPEACTBAMH Yy4eOHOro mpelMeTa, YyCTaHABIMBAET
00s13aTeNIbHOE TMPEIMETHOE COJAEp)KaHHe, MPEeIyCMaTpUBACT paclpeseieHue ero mo KiaccaM |
CTPYKTYypUPOBAaHUE IO pa3jiesiaM U TeMaM MpOorpaMMbl MO XUMHHM, ONpPEAEseT KOJIUUECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKHU COJIEPIKaHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh H3yUeHUs
XUMHH C Y46TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW O0y4aroluxcs, ONpeeisseT BO3MOXHOCTU MpeaIMeTa i pealn3aluu
TpeOOBaHMI K pe3yibTaTaM OCBOCHHsS OCHOBHOW 00pa30BaTeNbHOW MNPOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUMN K pe3ysibTaTaM 00yueHUs XUMHUH Ha YPOBHE
1enei u3ydyeHUs INpeaMeTa YW OCHOBHBIX BHJAOB  y4eOHO-TIO3HABATEIBHOW JEATEIBHOCTH
00y4Yaromerocs 1o OCBOCHUIO y4eOHOTO COMIEPIKAHMSL.

3HaHWE XUMHHU CITy’)KUT OCHOBOW JJIsi (POPMHUPOBAHHS MHUPOBO33PEHHUSI O0YYAIOIIETOCS, €T
MIPEJICTABICHUM O MaTepHaIbHOM €IMHCTBE MHUPA, BAKHYIO POJb UTPAlOT POpMUpPYyEMbIe XUMHUEH
MIPEJICTABJICHHS] O B3aMMOIIPEBPALICHUSIX HEPTHUH U 00 IBOJIIOIHMH BEIIECTB B MPUPOJE, O MyTSIX
pelieHns  riI00anbHBIX MpPOOJEM  yCTOMYMBOIO  pa3BUTHUSI  4YEJIOBEUECTBA —  CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM U AKOJIOTHYECKOM 0e3011acHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3y4yenne xumuu:

CIOCOOCTBYET peaju3aliid BO3MOXHOCTEH JJIi caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001Iel U PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBIIUIEHUS U TBOPUECKUX CIOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITENbHOW  y4yeOHOW  JAEATENbHOCTH,  SKCIEPUMEHTANbHBIX U
UCCIEIOBATENIbCKUX YMEHHUM, HEOOXOMUMBIX KaK B TIOBCEJHEBHOM JKM3HHU, TaKk U B
po¢eCCuOHANTBHON EATETbHOCTH;

3HAKOMHUT CO crienrn(PUKONH HAYYHOT'O MBILIUIEHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/1a
Ha EIWHCTBO TMPHUPOABl M 4YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTarnoM B (QOPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyYarOIIUXCS;

crocoOCTByeT (OPMHUPOBAHHIO I[EHHOCTHOTO OTHONIICHHS K €CTeCTBEHHO--HAYYHBIM
3HaHMUAM, K TIPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B JKOJOrHYecKoe 00pa3oBaHUE
00ydaromuxcs.

JlaHHble HampaBieHUs B OOyUYEHHMM XUMHH O0ECHEeUMBAIOTCS CIEeUU(UKON coaepKaHus
y4eOHOro MpeaMeTra, KOTOPbI SBISETCS Melaroruueckd adanTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayKU XMMHUHU Ha ONpesIeIEHHOM JTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IEro oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMHUCS. CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XHUMHH, OCHOB HEOPTaHMYECKONH XUMHUHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa colepikaHus MpOrpamMMmbl MO XUMHUU c(opMHpOBaHA Ha OCHOBE CHCTEMHOIO
noaxona Kk e€ m3ydeHuro. CoJepikaHUE CKIIAJbIBAETCS U3 CUCTEMBl IOHATUH O XMUMHUYECKOM
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AJIEMEHTE U BEIIECTBE M CHCTEMBI TIOHATUN 0 XUMUYECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIMUITY IMOCIEAOBATEIIBHOIO Pa3BUTHS 3HAHUUW HAa OCHOBE TEOPETUUYECKUX
MPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. . MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IPEeICTaBIICHU 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pPacCMaTPUBAIOTCS HA OCHOBE HSMIMPHUYECKH TMOJTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIMOJHSIS
(GyHKIIUU OOBSICHEHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHUS U MOTYUYEHUS U3y4aeMbIX BEIIECTB.

OcBocHHE TIPOTpaMMBI TI0 XHMHH CIHOCOOCTBYeT (OPMHUPOBAHUIO TIPEJACTABICHUS O
XUMUYECKOM COCTaBIIAIONIEN HAay4YHOM KAapTUHBI MHpAa B JIOTUKE €€ CHCTEMHOM MpPUPOJIbI,
LIEHHOCTHOTO OTHOIIEHMSI K HayYHOMY 3HAHUIO M METOJAaM INO3HaHWs B Hayke. M3yueHue xumuu
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3YyUCHHBIX YUEOHBIX MpeAaMeToB: «OKpyKaromuil
Mup», «buosnorus. 5-7 knacces» u «dusuka. 7 kiacey.

[Ipy u3y4eHUH XUMUU MPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKOW HAYKHU KaK
00JacTi COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUYECKON EATEIbHOCTH YeJOoBeKa U KaK OJHOTO M3
KOMITOHCHTOB MHPOBOW KyJIbTYphl. 3ajlada y4eOHOTO mpeaMeTa COCTOMT B (HOPMHPOBAHHH
CUCTEMBl XUMUYCCKUX 3HAHUA — BaXHEWIIUX (DAKTOB, TOHATHH, 3aKOHOB M TCOPETHYCCKHUX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHUII MHPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B
MPHUOOIICHNN K HAYYHBIM METOJIaM TMO3HAHUS MPHU M3YyYEHUH BEUIECTB U XUMHUYECKUX pEaKIUii, B
GbopMUPOBaHMM ¥ pPa3BUTUM TO3HABATEIBHBIX YMEHUW U UX TMPUMEHEHHH B Yy4eOHO-
MO3HABATEIPHOW M y4eOHO-MCCIIEIOBATEIBCKON JIEITEIbHOCTH, OCBOEHUU MPaBHJI OE30MMacHOTrO
oOpallleHus C BeleCTBaMU B TOBCEIHEBHOM JKU3HHU.

[Ipy u3yuyeHUM XUMUU Ha YPOBHE OCHOBHOTO O0IIEero 00pa3oBaHUS BaXHOE 3HAYCHHE
MPUOOPETN TaKUE 11U, KaK:

— (QopMupoBaHUE HHTEIUICKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CamMoOoOpa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TPUHATHIO PEIICHUM, CIOCOOHON aIanTHPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOydYeHHs Ha CHCTEMaTH4YecKoe TMpUOOIIeHHe O0OyJaroImuxcs K
CaMOCTOSATEIILHON MO3HABATEIIBHON JIEATEILHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (OPMHUPYIOIIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— o0ecrnieyeHue YCIOBHUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYAIOIIUMUCA OIbITa
pa3HOOOpa3HOW JEATEeTbHOCTH, IMO3HAHUS M CAMOIO3HAHUS, KIFOUEBHIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl Pa3JIMUYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue o6mel (yHKIMOHATHPHOWM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU, B TOM
YHUCJIe YMEHUN OOBSICHATH W OLICHUBATH SIBJICHUS OKPY KAIOIIETO MUPA, UCTIONIB3YS 3HAHUS U OIBIT,
MOJIyYE€HHBIE PU U3yUYEHUU XUMUU, TPUMEHSATh UX MPHU PELICHUH MPOOJIeM B MIOBCEAHEBHON KUZHU
U TPYJIOBOH ESTEIBHOCTH;

— ¢opMupoBaHrue y OOyYarONIMXCsl TYMAaHUCTHYECKHUX OTHOIICHHH, MMOHUMAHUS IEHHOCTH
XUMUYECKUX 3HAHWK I BBIPAOOTKH HKOJIOTHYECKH I€JIECO00Pa3HOTO TOBEIACHUS B OBITY H



TPYAOBOM JEATEIBHOCTA B LEISIX COXPAHEHHS] CBOErO0 3J0POBbS M OKPYXKAKOIIEH MNPUPOIHOU
CpeIbl;

— pa3BUTHE MOTHBAIMH K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHUS O0IIIEYEIOBEUECKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis U
HAIMpPaBJIEHHOCTU JAJIbHEHIIEr0 00yUYeHHUsI.

OO1miee YnCIO YacoB, OTBEACHHBIX JUIS WM3YYCHHUS XVMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocraBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 gaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).

COJAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XMMUM B )KU3HU YETOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEIecTBa.
@u3NYECKUE CBOMCTBA BEUIECTB. Arperarnoe cocTosiHue BeniecT. [[oHsTHE 0 METO1ax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieneHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEeHTbl. CHMBOJIbI XUMHUYECKHUX 3JIeMEHTOB. [IpocTbie
Y CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas (Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA
cocraBa BewecTB. OTHOcUTenbHas aroMHas wmacca. OTHOCHUTENIbHAas MOJIEKYJIsIpHas Macca.
MaccoBas 10511 XUMHAYECKOTO 3JIEMEHTA B COETMHEHHH.

KommuectBo BemectBa. Moiib. ModssipHast macca. B3anmocBsA3b KomyecTBa, MacChl M YHCIIa
CTPYKTYPHBIX €IUHUII BelecTBa. Pacu€Tel Mo hopmysiaM XUMUYECKUX COCTUHEHUM.

®u3znueckue M XUMHUYECKHE SBIEHUA. XUMHUYECKas peakiuus M €€ MNpPU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XHUMHUUYECKHUE ypaBHeHUs. Kriaccudukamums XUMHUYECKUX peaKiuit
(coemuHeHuUs, pa3IoKeHHs, 3aMeIIeHuUsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYyAOH, mpaBuiaMu paboTel B jaboparopuu M MpuEMaMu
oOparieHusi ¢ J1labopaTOpHBIM OOOpPYIOBAaHUEM, H3YYECHHE M OINUCaHUE (U3MYECKHX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMOIeHne (GU3NYeCKuX (IJIaBJIEHHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTylKe, KUTIEHHE M KOHACHCAIMS BOJbI) M XMUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTON) SIBJICHUM, HaOMI0IeHUEe U
ONMMCaHUE MPU3HAKOB MPOTEKaHUs XMMUUYECKHX peakiuil (pas3ioKeHue caxapa, B3aMMOJEHCTBHE
CEepHOIl KHCJIOTHI € XJOpHIOM Oapusi, pasznoxenue ruapokcuaa meau (Il) mpu HarpeBanuu,
B3auMOJICCTBHUE kene3a ¢ pacTBopoM comu Menu (Il), u3ydenue crmocoOOB pa3aesieHust CMeCe: ¢
MOMOIIBI0 MarHuTa, (GUIBTPOBAHHE, BBIMAPUBAHHUE, AUCTUIUIALNS, XpoMaTorpadus, MpoBeIcHHE
OUYHCTKMA TIOBAPEHHOW CONM, HaONIOJICHWE U ONHCAaHHE pPEe3yJbTaTOB MPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIETO 3aKOH COXPAaHEHUS MAacChl, CO3/ITaHUE MOJIeNIel MOJIEKYIT (IIIapOCTEePKHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTs

Bo3nyx — cMech razoB. CocraB Bo3zmyxa. Kuciopoag — 3JI€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kucimopoaa B mpupoje, Gpu3ndeckue ¥ XUMUYECKHUE CBOMCTBA (PEaKkIUU TOPEHHS).
Oxcunel. [lpumenenne xkuciopoga. CrnocoObl TOMY4YEHHS KHCIOpOAa B JIaopaToOpuu U
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npoMbIIIeHHOCTH. KpyroBopor kuciopona B mpupone. O30H — auioTporHas Moaudukanus
KHUCJIOPOJIA.

TemnoBoit 3¢hdekT XUMHUECKOH peakluuu, TEePMOXUMHYECKHE YypaBHEHHUSA, DJK30- H
SHIOTEPMUUYECKHE peakuu. TOIUIMBO: yroidb W MeETaH. 3arps3HEHHE BO3]yXd, YCHIICHHE
MApHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bopopoa — snemeHT 1 mpocTtoe BemecTBo. HaxoxaeHue Bogopoaa B mpupoze, Gpuzndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moxy4yeHus. KucioTsl u comnu.

Mounsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue CBoMcTBa BOABL. Boma kak pacrBopurens. PactBopbl. HacelmieHHblE U
HEHaCBILIEHHbIE PacTBOPHI. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBasi 10151 BEILIECTBA B PACTBOPE.
Xumnueckue cBoicTBa BOAbl. OcHoBaHuUsA. Ponb pacTBOpOB B MpUPOJIE U B JKU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U OUYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenunennit. Oxcuasl. Kiaccudukamuss OKCHIOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aMPOTEpHBIE) B HecoyieoOpasyronme. HomenkmaTypa
okcu0B. du3nyeckue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaos.

OcHoBanus. Krnaccudukanus oOcHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBaHUS.
Homenkmarypa ocHoBaHuil. ®Pu3MYeCKHE M XHUMHYECKHE CBOMCTBAa OCHOBaHuil. IlomyueHue
OCHOBAaHMM.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucnor. Dusznyeckue U XUMHUYECKHE
cBoiicTBa kKuCIOT. Psig aktuBHOocTH MeTtaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenkmarypa coseil. @usznueckue M XUMHUYECKHE CBoWcTBa coseil. [lomyueHue
COJIEH.

I'eneTnueckas cBsSI3b MEXKIYy KlacCaMH HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHue COJIepKaHUs KUCIOpoAa B BO3AyXe, MONyueHHue, cobupaHue,
pacrno3HaBaHHE€ W HU3YYE€HHE CBOMCTB KHCIOpOjAa, HaOMIOJEHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM W YCIIOBHS BO3HUKHOBEHHS M TPEKpAICHUs] TOpPEeHHs (ToXkapa), 03HAKOMIICHHE C
oOpa3iaMu OKCHIOB U OMKMCAaHHUE X CBOMCTB, MOJydYeHUe, cOOUpaHue, paclio3HaBaHUe U U3ydeHHe
CBOMCTB BoJOpoAa (ropeHue), B3aumojeicTBue Bogopojga ¢ okcugoMm menu () (BozmoxkHO
WCIIOIb30BaHUE BHUJICOMATEpPUAJIOB), HaOMIOJeHHE OOpa3lloB BEHIECTB KOJWYECTBOM | MOIb,
UCCleIOBaHNEe  OCOOEHHOCTEW  pacTBOPEHHUS BEIIECTB C  Pa3IM4YHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOW JI0JIell pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBIE BOJIBI C MeTalaMH (HATpUeM U KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HUCCIIEOBaHHE O00pa3l0B HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIacCoB,
HaOto/leHne W3MEHEHUS OKpaCKM WMHJMKATOpPOB B PACTBOpPAaX KHUCIOT W IIeNoueHd, H3yueHue
B3aumoeiicTBus okcuaa menu (11) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METalIaMH, peakiui
HEWTpanu3aluu, MOJyuYeHUe HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METalIa APYTUM U3
pacTBopa COJIM, pEIIeHHWE OKCIEpUMEHTAIBHBIX 3aJady Mo Teme «BaxHeilmue Kiaccel
HEOPraHUYECKUX COCAMHEHUI».

Ilepuoanyeckuit 3axkoH u Ilepuoamueckasi cucreMa XuMHYecKHX djiementoB JI. M.
MenpeneeBa. CTpoeHue aToMoB. XUMHYeCKasa CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu



[TepBbie MOMBITKU KJIACCU(PUKANUNA XUMUYIECKUX 3JIEeMEHTOB. [[OHATHE O rpymnmax CXOMHBIX
37€MEHTOB (IIEJIOYHBIC U HICJIOYHO3EMEIbHBIE METAJIbI, TAJIOT€Hbl, HMHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yioT aM(pOTepHbIE OKCUABI U TUIPOKCUJIBL.

[lepuonuueckuii 3akoH. Ilepumoamdeckas cucrtemMa xumuueckux »siemeHtoB I U
MenpeneeBa. KopoTkomepuonnas u jumHHONepuonHas (opmbel [lepuoamueckoit cuCTeMbl
xumuueckux oanemeHtoB Jl. M. Menneneea. Ilepuonsl u rpynnbl. DU3HUECKH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIHI JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHbIX snep. M3oTonbl. DinekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obonoyek aromMoB mepBbIX 20 xumuueckux dneMeHToB Ilepuonmueckoit cucremsr . W.
MenpeneeBa. XapakTEpUCTUKA XUMHUYECKOTO 3JIEMEHTA MO €ro IOoJIOKEeHUI0 B llepmomgmueckoi
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHUsl paJnyca aTOMOB XMMHUYECKHX 3JE€MEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 rPYIIaM U MEPUOaM.

3nauenue [leproauyeckoro 3akona u [lepuoanueckoin CUCTEMbl XUMUYECKUX AIIEMEHTOB JIJIst
pa3BuTHUs HayKu U npakTtuku. [. . MenzaeneeB — yu€HbIN U TpaXIaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMNoJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATETFHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBS3b.

Crenenp okucieHus. OKUCIUTETLHO--BOCCTAHOBUTEIIbHBIEC peakiuu. [Iporiecchl okuciaeHus
1 BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHrue o0pasiloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT W WIEJIOYEH, MPOBEACHUE ONBITOB, WUIKOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHHE, PEaKIIuU Pa30oKEHUs, COSTMHECHHUS).

Mescnpeomemnmnuie ceasu

Peanuzamust MexXnpeaMeTHbIX CBA3€H NMPU M3YYEHHH XMUMHUHU B § KJIacCe OCYUIECTBISETCS
4yepe3 UCIMOJIb30BAaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MOHSITHH, TaK M MOHATUM, SBIISTFOITUXCS
CHUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01Ire ecTecTBEeHHO--HAy4YHbIe MOHATHUS: HAYy4YHBIN (aKT, TUIIOTe3a, TEOpUs, 3aKOH, aHalu3,
CHUHTE3, Kiaccu(ukamus, TMepPHUOJUYHOCTh, HAONIOJIEHHE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHUE.

®usuka: wMarepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOMbI,
PaMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUW 3apsl, BEIIeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIeCTBA, ra3, (PU3WYECKHe BEIMYUHBI, €IUHUIBI HM3MEPEHHUs, KOCMOC, TIAHETHI,
3BE361, CoHIIC.

buonorust: porocuntes, npxanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpPaATBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKasi peakius

[lepuonnueckuii 3akoH. llepmoamueckas cucrema xumuueckux a3nemeHtos . U
MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHUYECKHUX HJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KAJIMs, KaJdblUS M WX COCAUHEHU B COOTBETCTBUHM C IOJIOKEHUEM
37eMeHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB.



CrpoeHue BemiecTBa: BHIbl XMMHMUYECKOH CBsI3U. THIIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XMMUYECKOH CBSI3H.

Knaccuukanus M HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JINYHBIM KJIACCaM HEOPraHMYECKHUX COCIUHEHUN, TCHETUYECKas CBA3b
HEOpPraHMYECKUX BEILECTB.

Knaccuukanuss XMMHUYECKHX pEakIUil MO pa3IMyHbBIM IMpH3HaKaM (10 YUCIy U COCTaBy
YYacTBYIOLIMX B PEAKLUU BELIECTB, 10 TEINIOBOMY 3PQEKTY, 10 U3MEHEHUIO CTEIIEHEH OKUCIECHUS
XMUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTUIO KaTaiau3aropa). DK30- U 3HJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHMSL.

[lonatue o ckopocTd XuMudeckoi peakuuu. [lonsarue 00 oOpaTMMBIX W HEOOPATUMBIX
XMMHMYECKHUX peakuusax. IIoHATHe 0 rOMOreHHBIX U reTeporeHHslx peakuusax. llonarue o karanuse.
[TonsTe 0 XuMUYECKOM paBHOBecuU. DAKTOPBI, BIUSAIOIME HA CKOPOCTh XUMUYECKON PEAKLUH U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, AJIEKTPOHHBIA OajaHC  OKHUCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CoCTaBlleHWE YPAaBHEHMHM OKHUCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO0/1a JICKTPOHHOT 0 OaaHca.

Teopust 3AEKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOIMUTHI M HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOLMAIUH BEIIECTB C Pa3IM4YHbIMU BUIAMH XUMHUYeCKOW cBsi3u. CTeneHb
nucconyanuy. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiuun MoHHOrO OOMEHa. YCJIOBUS NMPOTEKAHUS peakUuil MOHHOrO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HMOHHBbIE ypaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coyiell B CBeTe
MpEeACTAaBICHUI 00 SIEKTPOIUTUUECKON nuccormanuu. KauecTBeHHble peakiiui Ha HOHBL. [loHsaTue
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMH KPHUCTAUNIMYECKUX PEMETOK HEOPraHMYECKUX BEIECTB —
METaJIJIOB U HEMETAJIOB (TpaduTa U aamasa), CJI0KHBIX BEUIECTB (XJIOpHJIa HATpHUs), UCCIIEA0BAHNE
3aBUCHMOCTH CKOPOCTH XHMMYECKON peaklMh OT BO3JACHCTBUS pazIu4HbIX (DaKTOPOB,
HCCIIEIOBAHUE DJIEKTPONPOBOJHOCTH PAaCTBOPOB BEIIECTB, IpoLEcca JUCCOLMALUU  KHCIOT,
menoyed M conel (BO3MOXKHO HCIOJBb30BAHHME BHJIEO MAaTepHalioB), NPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOUINX MPU3HAKK TNPOTEKaHUs peakuuidi HOHHOTO oOMeHa (oOpa3oBaHME OCAJKa,
BbIIEJICHUE Ta3a, OOpa3oBaHHE BObl), OIBITOB, WJUIIOCTPUPYIOLIUX NPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKkUUi (TOpeHue, peaklUM pa3iokKeHUs, COEAMHEHUs), paclio3HaBaHHE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAauyeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTtauibl U MX coeUHEeHUSA

OOmiast xapakTepucTuka ranoreHoB. OCoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTENEHH
okucneHus. CtpoeHne M (U3NYECKHE CBOWCTBA NMPOCTHIX BELIECTB — TaJOr€HOB. XHMUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJEHCTBHE C MeTalUlaMHM, HEMeTaJlJlaMH, LIeJIo4aMu).
XnopoBoaopoa. CosisiHasg KHUCJIOTA, XMMUYECKHUE CBOMCTBA, MOJy4YeHUE, NpuUMeHeHue. JleiicTBre
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHM3M 4eJOBeKa. BaxHeWlnue XJIOpuAbl M MX HaX0XKJICHUE B
IIPUPOJIE.

OO6mass xapaktepuctuka »31eMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTtpoeHne M (puU3MUECKHE CBOMCTBA IMPOCTBIX BEIIECTB —
KHCJIOPOJAA U Cepbl. AJUIOTPOIHbIE MOAN(DUKAIIMH KHCIOPOa U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
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CepoBoniopoi, cTpoeHue, GU3nUecKue U XUMUIeckrue cBoicTBa. OKCHIBI Cepbl KaK MPeACTaBUTEIN
KHUCIOTHBIX OKcHIoB. CepHas KucioTa, (DU3MYECKHME W XUMHYECKHME CBOMCTBa (00mue Kak
IPEJCTaBUTEN Kiacca KHUCIOT U crneundpuyeckue). XUMUUYECKHE PEaKLUu, JIeXkallde B OCHOBE
IIPOMBIIIJICHHOTO CII0C00a MOJy4YeHUs cepHOW KucioThl. [Ipumenenue cepHolt kucinotsl. Conu
CEpHOI KHCIIOTHI, KAaUeCTBEHHAs peakius Ha cylbdar-uoH. Haxoxmenue cepsl U €€ COeIMHCHUN B
npupoae. XUMHUYECKOE 3arps3HEHHUE OKpYXKarolled Cpelbl COEIMHEHUSMU Ccepbl (KHUCIOTHBIE
JOX/U, 3arpsiI3HEHHUE BO3/1yXa U BOAOEMOB), CIOCOOBI €ro MpeI0TBPaIIECHUs.

OOmast xapaktepucTuka 3u1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIECHUS. A30T, pacpoCTpaHEHHE B IPUPOJE, (GU3NYECKHE U XUMUYECKHE
cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHAK, ero (pu3muecKkue W XUMHUYECKHE CBOMCTBA,
nojryyeHue u npumenenue. Conu aMMOHUS, UX (prU3HUECKUe U XUMUYECKHUE CBONCTBA, TPUMEHEHHE.
KayecTBeHHast peakiusi Ha HOHBI aMMOHMs. A30THas KHCJIOTa, €€ MojydyeHue, (U3MYEecKHe U
XMMHAYECKHE CBOMcTBa (OOIIME Kak TMPENCTaBUTENs Kilacca KUCIOT H  CIEHU(PHYECKHE).
Hcnonb30BaHre HUTPATOB U COJIEM aMMOHMS B Ka4€CTBE MUHEPAJIbHBIX yA00peHui. Xumuueckoe
3arpsA3HEHUE OKpYXKarolell cpelibl COeTMHEHUIMU a30Ta (KUCIOTHBIE 0XKIH, 3arps3HEHUE BO3yXa,
MOYBBI U BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, Guznyeckne 1 XUMUUYECKHE
croiictBa. Oxcupa docdopa (V) u dochopras kucnora, PU3NIECKUE U XUMHUUYECKHUE CBOWCTBA,
nonyuyenue. VMcrnonszoBanue pocdaroB B KauecTBe MUHEPAIBHBIX YI0OPEHHH.

OOmas xapakrepuctuka »sineMeHTOB |VA-rpynnbel. OcoOEHHOCTM CTPOEHHMsSI AaTOMOB,
XapaKTepHble CTENEHU OKUCICHUS. YTJIEepoJ, auIOTPOIHbIE MOAU(UKALMK, PAaCIpPOCTPAHEHUE B
npupoje, GU3NIecKue U XMMUYEeCKHe CBOMCTBa. AncopOmus. KpyroBopot yriepona B mpupoe.
Oxcupapl yriepoja, ux (QuU3Mdyeckue M XMMHUYECKHE CBOMCTBA, JACMCTBHE HA JKHUBBIE OpPraHU3MBI,
MOJy4YeHUEe M MPHUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBs3aHHbIe ¢ okcuaom yriepona (1V),
TUIIOTE3a TI00abHOrO MOTEIUICHUs KIIMMaTa, NapHUKOBBIN 3 (deKT. YroabHast KUCIOTa U €€ CcoJy,
X (U3NYECKHe U XMMHMYECKHE CBOMCTBa, MOJIyueHUE U ImpuMeHeHHue. KadecTBeHHast peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBaHnue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX yriepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIeH, ATaHOJI, TJIMLEPHUH, YKCycHas kuciota). [IpupoaHble HCTOUHMKI
YIJI€BOIOPOAOB (Yrodib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHI UX NepepaboTku (O€H3UH), UX pOJIb B
ObITYy UM MpOMbIIITIEHHOCTH. [loHATHE O OMOJOrMYecKH BaKHBIX BEIIECTBAX: JKHMpax, OelKax,
YyII€BOJAX — M HUX pPOJM B JKU3HU 4YEJIOBEKAa. MarepualbHOE €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckue u XHUMHYECKHE CBOICTBa, IOJIy4eHHE M TNpPUMEHEHHE.
Coenunenns kpeMHus B npupoje. O0uue npeacrasienus 06 okcune kpemuus (V) u kpemHueBoit
kuciote. CHIIMKAThl, UX MCIIOJIB30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaykHe1ne cTpouTebHbIe
MaTepuabl: KepamMHuKa, CTeKJIo, IeMeHT, OeToH, kene3o0eToH. IIpobmembr OGe3omacHOTO
WCIIOJIb30BaHUS CTPOUTENIbHBIX MaTEpHajIOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydyeHue 0O0pa3l0B HEOPraHWYECKHX BEIECTB, CBOMCTB COJITHOM KHUCIIOTBI, MPOBEAECHUE
KayeCTBEHHBIX peakIMii Ha XJIOPUI-MOHBI M HAOJIOJCHHE MPU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpaxarlue (unveckre M XHMHUYECKHE CBOMCTBA TajoreHOB M MX COEIMHEHUN (BO3MOXKHO
WCIIOIb30BaHUE BHUCOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOPUAO0B (TaJOTEHHIIOB),
O3HaKOMJICHHE C ofOpa3uamMu ceppl U e COoeIMHEHHSIMH (BO3MOXHO HCIOJIb30BAaHUE
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BUJICOMATEpPHAIOB),  HAOIMIOAEHWE  TMpolecca  OOyrJMBaHMsS — caxapa IOJA  JIeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCJIOTHI, W3YyYEHHE XUMHUYECKHX CBONCTB DPa30aBIIEHHON CepHOM
KHUCJIOTBI, NPOBEACHHUE KAaueCTBEHHOM peakLUuu Ha Ccylb(haT-uoH W HaONI0JIeHHE NpU3HaKa eé
IIPOTEKaHMsl, O3HAKOMJIEHHE C (PU3NYECKMMHU CBOMCTBaMHu a3oTa, ¢ochopa MU HX COEIMHEHUH
(BO3MOXXHO HCIIOJIB30BAaHKUE BUIEOMATEPHUAIOB), 0Opa3namMu a30THBIX U (POCHOPHBIX YIAOOpEHHIA,
MoJIy4yeHue, coOMpaHue, paclio3HaBaHUE U N3yYEHHE CBOMCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U GochaT-uoH U U3yUEeHHEe IPU3HAKOB UX MIPOTEKaHMsl, B3aUMOIEHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ ME/bI0 (BO3MOKHO MCIIOJb30BaHUE BHUIEOMATEPUANIOB),
M3y4eHUe MoJeNell KPUCTANTMYECKUX PeHIETOK anMasa, rpaduta, QysuiepeHa, 03HaAKOMIICHHE C
MPOIECCOM  aJIcCOPOLMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIAEM M yCTPOHCTBOM
IIPOTHBOra3a, NOJy4YeHHe, coOMpaHue, paclio3HaBaHME U M3Y4YEHHE CBOMCTB YIJIEKHCIOro rasa,
IIPOBE/ICHUE KAaYEeCTBEHHbIX peaklMii Ha KapOOHAT M CHJIMKAT-UOHBl U H3Yy4YEHHUE MPU3HAKOB HMX
IIPOTEKAaHHs, O3HAKOMJIEHME C MPOAYKLUMEH CHUJIMKATHOW IPOMBIIUIEHHOCTH, pEIlIeHue
AKCIIEPUMEHTAJILHBIX 3aa4 110 TeMe «BakHele HeMeTalibl U UX COEIMHEHUS».

Metayibl M X COeIMHECHHUS

OOw1ast xapakTepUCTUKa XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU MX IOJIOKEHUS
B llepnogmyeckoi cucreme xumuueckux sieMeHTOB [[. M. MenpaeneeBa u CTpOEHHMS aTOMOB.
CrpoeHue MeTauioB. Mertauinyeckass CBSI3b M METaUIMYECKash KPHUCTAJUIMYECKas pEelIETKa.
ONEKTPOXUMHUYECKUH Psii  HanpsDKeHWH MeTaioB. (Pu3MyecKkue M XUMHYECKHE CBOMCTBA
MeTauioB. OOme crnocoObl moayyeHuss MetamwioB. [loHsATHE O KOpPpPO3MM METaJlJIOB, OCHOBHbBIE
CmocoObl 3am|Thl uX OT Koppo3uu. CrutaBel (CTainb, YyryH, IIOPATIOMHHHN, OpOH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBILIIIEHHOCTH.

[lenouynsle MeTauel: nojoxeHue B [lepuoguueckoii cucteme XUMHUECKUX di1eMeHToB Jl. U.
MenpeneeBa, CTpPOEHHE UX aTOMOB, HaXOXKACHHUE B Ipupoae. PU3NUYECKUE U XMMUYECKHE CBOMCTBA
(Ha npumepe HaTpus U Kamusi). OKCHJIBI U THAPOKCUIBI HaTpUs U Kaius. IIpuMeHeHne menouHbIx
METAJUIOB U UX COECIMHECHUM.

[I{erouHO3EMENBHBIE METAJIIIBI MAarHUil U KaJIBLMNA: T0JI0KeHUe B [lepuoandeckoil cucreme
xumuueckux snemeHtoB . M. MenneneeBa, cTpoeHHME HMX aTOMOB, HaX0XJIEHUE B IPUPOE.
dusnyeckue M XUMHYECKHE CBOMCTBA MarHus W Kauplusd. BakHellne COEOUHEHMs KaJlbLUs
(oxcum, TuapoKCcuI, cosn). JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHHS.

AmoMmuHuil: nonoxeHue B llepuogmueckod cucreme XxuMHueckux dsieMmeHtos [l M.
MenpeneeBa, CTpoeHUE aToma, HaxokJIeHue B mpuponae. dusnueckne U XMMHUYECKHE CBOWCTBA
aoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHJIA U THJIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepromuueckodt cucreme xumMudeckux osnemeHtoB J[. U.
MenpeneeBa, CTpoeHUE aToma, HaxoxkJIeHue B mpupoje. dusnueckue U XMMHUYECKHE CBOWCTBA
xeneza. Oxcunwl, ruapokcunsl U comu kenesa (ll) m sxemesa (ll), ux cocraB, cBoiicTBa u
MIOJIy4YEHHUE.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE ¢ 00pa3llaMi METaJIOB U CIUIaBOB, UX (PHU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
Pe3yJIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHUIEOMATEpPHANIOB), OCOOCHHOCTEH
B3aMMOJCICTBUS OKCHJA KaJblUd M HaTtpuss € BOJOM (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpoOIecca TOPEHHUs xKeinesa B
KHCJI0poAe (BO3MOYKHO UCIOIb30BAHUE BUJIEOMATEPHAIIOB), IPU3HAKOB MIPOTEKaHMs KaUE€CTBEHHBIX
peakivii Ha MOHBI: MarHus, KaJbIUs, alfoMUHUs, uHKa, xkene3a (1) u xemesza (M), mequ (1),
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HaOJIOZCHNE U ONMHMCAHUE MPOILECCOB OKPAIIMBAHMS IUIAMEHM HOHAMH HATPHsl, KalIui M KalbLus
(BO3MOXKHO HCIOJIB30BAHME BUIEOMATEPUAIIOB), UCCIIEA0BAaHIE aM(pOTEPHBIX CBOMCTB THAPOKCHIA
QIIOMUHUS U THAPOKCHIA IIMHKA, PEIICHHE SKCIIEPUMEHTANBHBIX 3aJad 1o Teme «Baxueiime
METaJUIbl U UX COCIUHEHUS».

XuMus M OKpy:kamomas cpeaa

BemectBa 1 Marepuanbl B NOBCEAHEBHOM >KM3HHM uelloOBeKa. be3onacHoe HCIOJIb30BaHUE
BEUIECTB M XMMMYECKUX peakuuii B ObiTy. [lepBas momomp Opu XUMHYECKHX OXOrax u
OTpAaBJICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpeabl (IpeneibHas IOIyCTUMas KOHILIEHTpalus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MTPOOIIEM.

Xumuueckuii s3xcnepumenm:

U3y4eHHre 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MAaTEpUaJIbl).

Meoswcnpeomemnwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H IpU U3yYEHUM XUMHHM B 9 Kilacce OCYLIECTBIISETCS
4yepe3 HMCMOIb30BaHUe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK W MOHATUH, SBISIOUINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OOmire ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KJIAacCU(pHUKAIMI, TEePUOJUYHOCTh, HAOIMIOJACHUE, OKCIEPUMEHT, MOACIHUPOBAHHUE,
U3MEpEeHue, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTHUS, MaTepHAIIBI.

®usuka: wMaTepusi, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, HW30TOIIbI,
paAMOaKTUBHOCTb,  MOJEKYJa, QJIEKTPUYECKUH  3apsii, TMPOBOJHUKH, IOJYHPOBOJHUKH,
JTUDJIEKTPUKY, (OTORIEMEHT, BEIIECTBO, TeIO0, O0BEM, arperaTHOe€ COCTOSHHUE BelUIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIIIMYECKAsl PelIETKa, CIUIaBbl, (PM3UYECKHUE BETUYHMHBI, €IUHULIBI
MU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHILE.

buonorus: Qorocunres, napixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEpajbHbIe YIO0OpEHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaIbl, TOPHBIE TOPOJIbI, MTOJIE3HBIE NCKONIAEMBbIE,
TOILINBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

N3yuenrne XUMUM B OCHOBHOW IIKOJE JA€T BO3MOXKHOCTH JOCTHYBL CIICAYIONIUX PE3YIhTaTOB B
HaMpaBJIEHUU JUYHOCTHOT0 PA3BUTHSA:

BOCIIUTAaHHE POCCUHCKON TpaKIaHCKOM HIAEHTHMYHOCTH: MATPUOTH3MAa, JIOOBU M YBaXEHHUIO K
OteuecTBy, UyBCTBa rOpJIOCTHU 3a CBOIO Po/MHYy, 32 pOCCUHCKYIO XMMHUECKYIO HAyKY;

(dbopMHpOBaHHE LEIOCTHOTO MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTHKH, a TAKXKE COLMAILHOMY, KyJIbTYpPHOMY, SI3bIKOBOMY H
JTYyXOBHOMY MHOT00Opa3HI0 COBPEMEHHOTO MUPA;

(dbopMHpOBaHHE OTBETCTBEHHOTO OTHOWICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTUI0O M CaMOOOPA30BAHHMIO HAa OCHOBE MOTHBAIMUA K OOYUYEHHWIO U TMO3HAHHIO, BHIOOPY
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npopmIbHOr0 00pa3oBaHUsl HA OCHOBE MH(GOPMAIMU O CYIIECTBYIOUIMX MPOQPECCHUAX M JUYHBIX
po¢eCcCHOHATIBHBIX IIPEIIIOYTEHUH, OCO3HAaHHOMY IIOCTPOCHHIO WUHAVBUIYaJIIBHON
00pa3oBaTeNbHON TPACKTOPHH C YYETOM YCTOMUMBBIX MTO3HABATEIILHBIX HHTEPECOB;

(dbopMUpOoBaHNE KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 00pa30BaTeNIbHOI, 0OIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIe0BATENLCKOM, TBOPUECKOH U APYTHX BUAAX IEATEIHHOCTH;

(bOpMI/IpOBaHI/IC IIOHUMAaHHWs HEHHOCTHU 3J0pPOBOI'O U 0e30macHoro o6pa3a KHU3HH, YCBOCHHUC ITPpaBUJI
HHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30I1aCHOr0 IIOBCJICHHA B qpe3BLIqafIHBIX CUTyalluiX,
YIpOXKarmux KU3HU U 310POBbIO J'IIO,I[GIZ;

(dbopmMHupoBaHKE TTO3HABATENFHONW M MH(OPMAIIMOHHON KYJIBTYpPbI, B TOM YHCIIC Pa3BUTHE HABHIKOB
CaMOCTOSITENIbHONH paboThl ¢ y4yeOHBIMU MOCOOMSIMM, KHUIaMM, JOCTYIHBIMH HHCTPYMEHTaMH U
TEXHUYECKHMHU CPeACTBaMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

(bopMHpOBaHHE OCHOB 3KOJIOTMYECKOIO CO3HAHMS Ha OCHOBE NMPU3HAHMS LIEHHOCTH >KU3HU BO BCEX
e€ NpOsBIEHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOrO, OEpEKHOTO OTHOIIEHUS K OKpY’Karolen

cpene;

pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKMX 3a/1a4, YMEHHS HAXOJHUTh aJIeKBaTHBIE CIOCOOBI
MOBEJICHUSI U B3aUMOJICHCTBUA € MapTHEpaMM BO BpeMsi yuyeOHOW W BHEy4deOHOH AeATeNbHOCTH,
CIOCOOHOCTH OIIGHWBATh MPOOJIEMHBIE CUTYyallMM W ONEPAaTHBHO INPHHUMATh OTBETCTBEHHBIC
pelieHus B pPa3IMYHBIX IPOAYKTHUBHBIX  BHMJAX  JEATEIbHOCTH  (yuyeOHas  IOMCKOBO-
HCCIIeI0BaTeNbCKasl, KITyOHas, IpOeKTHasl, KPY>KKOBas U T. 11. )

MeTaﬂpe}IMeTHLIMI/I pe3yjJbTaTaMu  OCBOCHUSA OCHOBHOI1 O6p330BaT€J'H)HOI\/'I mporpamMmaI
OCHOBHOTO 06H.I€FO 06pa3013aH1/1${ SABJIAKOTCA:

OBJIaJICHHE HABBIKAMHU CAMOCTOSTEIBHOIO NMPUOOPETEHHs HOBBIX 3HAHWUN, OpraHM3alui y4eOHOM
JESTEIIbHOCTH, TIOUCKA CPEACTB €€ OCYIECTBICHUS;

YMEHHE TUIAHUPOBATH IIYTH JOCTMKEHMS LEJIEH HA OCHOBE CaMOCTOSATENBHOIO aHAJIN3a yCIOBUU U
CPEIICTB UX JOCTHIXKEHUS, BBIICIATH aJbTEPHATHBHBIE CIIOCOOBI JOCTHMXKEHHUS IEIH U BBHIOMPATH
HaubOosee 3(PPEeKTUBHBIN CMOCOO, OCYIIECTBIATH IMO3HABATENbHYIO PEIIEKCHI0 B OTHOLICHHH
JIEACTBUM 10 PEIICHUI0 YUYEOHBIX M TTO3HABATEIBHBIX 3a/1a4.

yMEHUE IOHUMAaTh NpoOJIeMy, CTaBUThb BOMNPOCHI, BBIIBUTATh TUIIOTE3Y, JlaBaTh OMpeAeTIeHHE
MOHATHUSIM, KJIacCU(PHUIMPOBaTh, CTPYKTYpUpOBaTh MaTepuaj, MPOBOAUTH SKCIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3HUIINIO, (POPMYIHPOBATH BBIBOABI M 3aKIIOYCHHUS;

YMEHHUE COOTHOCHUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOCH JNIEATENHHOCTH B TPOIECCE JIOCTHIKEHUS pe3yibTara, OMpPEeNeNiaTh CIocoObl ACWCTBUI B
paMKax MpeAJIOKEHHBIX YCIOBHHN B TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBHH C
W3MEHSIOLIENCS CUTYalUEH;

¢bopMUpOBaHME M pa3BUTHUE KOMIIETEHTHOCTH B 00JacTH MCHOJb30BAaHUSI HWHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HH(POPMALMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB U  MPOrPAMMHOIO
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o0ecrieueHrs1) KaKk WHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS KOMMYHHKATHBHBIX W ITO3HABATEIHHBIX
YHUBEPCATbHBIX YYCOHBIX JICHCTBUI;

YMCHHUC CO3aBaThb, IMPUMCHATbL H HpeO6paSOBBIBaTB 3HaKM M CHMBOJIBI, MOJACIN M CXCMbI IJIA
peICHUA yLIe6HBIX 1 IMO3HaBAaTCJIbHBIX 3a1a4,

yMEHHE U3BJIeKaThb HMHGOPMAIMIO M3 PA3JIMYHBIX HCTOYHHMKOB (BKIIOYAs CpEICTBA MacCOBOMU
uH(popMalUY, KOMIIAKT-AUCKM y4eOHOro Ha3HaueHus, pecypchl MHTepHeTa), CBOOOIHO
MOJIb30BaThCsl CIIPABOYHOMN JIMTEPATYpOi, B TOM YMCIIE M HA 3JIEKTPOHHBIX HOCHTENSAX, COOII0AATh
HOPMbI HH(QOPMAIIMOHHOM N30UPaTEeNbHOCTH, ITUKH;

YMCHHUC HA MMPAKTUKE ITOJIB30BATHECA OCHOBHBIMU JIOTHYCCKUMU IpUEMaMu, METOAaAMU Ha6JIIOI[€HI/I$[,
MOACIINPOBAHUA, O6’LHCH€HI/I${, peIICHUA HpO6J’I€M, IMPOTrHO3UPOBAHUA U AP.;

YMEHHE OpPTraHU30BBIBATH CBOIO JKM3Hb B COOTBETCTBHUHU C MPEICTABICHUSIMH O 3I0POBOM 00Opase
KU3HU, TpaBax M OO0S3aHHOCTSX Tpa)JaHWHA, IIEHHOCTSAX OBITHSA, KYJIbTYPbl M COLHUAIBHOTO
B3aHMOJCHCTBUS;

YMCHUCE BBIIIOJIHATH ITO3HABATCIIBHBIC U IIPAKTUYCCKUC 3aJaHNl, B TOM YHCJIC ITIPOCKTHDBIC,

YMCHUC CaMOCTOATCIBHO W ApryMCHTUPOBAHHO OLCHHMBATL CBOU HeﬁCTBHﬂ n I[eflCTBPI?I
OJTHOKJIACCHUKOB, COJICP’KATeIbHO 00OCHOBBIBAs MPABHIILHOCTh HJIM OIMMOOYHOCTH pe3ysbTaTa U
criocoba JIeHCTBHS, aIeKBaTHO OIICHUBATh OOBEKTUBHYIO TPYJHOCTh KaK Mepy (hPaKTHUYECKOTO HITH
MPENOIaraéMoro pacxoja pPecypcoB Ha pEIICHUE 3aJa4yd, a TakKe CBOM BO3MOXXHOCTH B
JTOCTYOKEHHUH 1EJIN ONPEICIICHHON CII0KHOCTH;

yMeHue paboTtaTh B rpynmne — 3(QQEeKTUBHO COTPyAHHYATh U B3aUMOJEHCTBOBATH Ha OCHOBE
KOOpAMHAIIMM  pa3jIMYHbIX TO3UIMH TNpH BBIPAOOTKE OOLIEro pemieHuss B COBMECTHOM
NeSITeNIbHOCTH;, CIIyLIaTh napTHepa, GOopMyJIMpPOBAaTh U apryMEHTHPOBATh CBOE MHEHUE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIINIO U KOOPAVMHUPOBATH €€ C TO3ULMH MAapTHEPOB, B TOM YHCIIE B CUTyalluu
CTOJIKHOBEHHUSI MHTEPECOB; MPOAYKTUBHO pa3peniaTb KOH(JIUKTHI Ha OCHOBE y4e€Ta MHTEPECOB U
MO3UIMHA BCEX €ro YYacTHUKOB, IMOMCKAa M OLEHKH aIbTEPHATHBHBIX CIOCOOOB pa3perieHus
KOH(JIMKTOB.

IIpenmeTHbiMu pe3yjbTaTaMu OcBOoeHHs OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O
00111ero 00pa30BaHUS SIBIISIOTCS:

CbOpMI/IpOBaHI/Ie MNEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX HpC}ICTaBHeHI/Iﬁ O BCfUIECTBAx, HX
NpeBpaliCHUAX U MPAKTUYCCKOM IMIPUMCHCHHUHU, OBJIAJICHUC MOHSITUHHBIM afmaparoMm U
CHUMBOJIMYCCKUM S3bIKOM XHUMUHU,

OCO3HaHME OOBEKTHMBHO 3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, XUMHUYECKHX IMPEBPALICHUN OpPraHWYecKUX M HEOPraHMYEeCKHX BEIECTB Kak
OCHOBBI MHOTHX SIBIEHHUH KMBOM W HEXHMBOH MpPUPOIBI; YriayOleHue TMpencTaBlIeHU o
MaTepUaJIbHOM E€IMHCTBE MUPA;

OBJIQJICHUE OCHOBAMM XMMMYECKOMN rpaMOTHOCTH: CIIOCOOHOCTBIO AHAJIM3UPOBATL U 00BEKTHBHO
OIICHUBATh XM3HCHHBIC CUTyallMH, CBA3AaHHBIC C XHMHeﬁ, HaBBEIKAMH 0OE€30I1aCHOTO O6paH_IeHI/IH C
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BCIICCTBAMH, UCIIOJIL3YCMbIMU B HOBCGI[HCBHOfI JKU3HU; YMCHHUCM aHAJIM3UPOBATHh U INIAHUPOBATH
9KOJIOTHYECKU 0€30IacHOe IIOBCIACHUC B LICIIAX C6epe)KeHI/IH 300POBbA U OK];)Y)KaIOH_[Cﬁ Cp€akbl;

(dhopMUpOBaHHE YMEHHWI YCTaHABIMBATH CBS3U MEXKAY PEaTbHO HAOIIOAAEMBIMH XUMHUYECKUMU
SIBJIGHUSIMU U TIPOLIECCAMU, MPOUCXOJAIIMMH B MUKPOMHUPE, OOBICHATH MPUYUHBI MHOTO0Opa3us
BEILIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTAaBa M CTPOEHHUS, a TAKKE 3aBUCHUMOCTb IPUMEHEHUS
BEILIECTB OT UX CBOWCTB;

HpI/IO6peTeHI/I$I OIIbITAa UCIIOJIB30BAHUA PA3JIMYHBIX METOI0B U3YUCHUA BCUICCTB, Ha6JHOI[eHI/I$I 3a UX
MPEBpAICHUSIMHA TIPH TIPOBEICHUN HECIOXHBIX XMMHUYECKUX JKCIIEPUMEHTOB C HCIIOJIb30BAaHHEM
nabopaTopHOro 000pyA0BaHUS U IPUOOPOB;

YMEHHUE OKa3bIBaTh MEPBYIO MMOMOIb IIPU OTPABJICHUSIX, OKOraxX U JPYI'MX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH U J1a00PaTOPHBIM 000pYI0BAHUEM;

OBJIaJIcHUE TMpUeMaMu padoThl ¢ MH(OpMALUEH XHMHUYECKOrO COJEp)KaHUs, MPEICTABICHHON B
paszHo ¢opme (B BUaE TEKCTa, GOPMYIL, TpapHKOB, TAOTHMYHBIX JaHHBIX, cXeM, (oTorpaduii u np.)

CO3JIaHME OCHOBBI Ui (POPMHUPOBAaHUS MHTEpPECa K PACHIMPEHHIO M YIIYOJICHUI0 XMMHUYECKHX
3HAHUW W BHIOOpa XUMHUHU Kak MPO(QHILHOTO TpeaMeTa IMPH IMEepexojie Ha CTYNEHb CPEIHEro
(mosHOTO) O0IIEro 0Opa3oBaHus, a B JaJIbHEHIIIEM M B KauecTBe cepbl CBOe MPOPECCHOHATHHOM
NeSTCIILHOCTH,

(I)OpMI/IpOBaHI/Ie HpC)ICTaBJ'IeHI/Iﬁ 0 3HAQUYECHUH XHUMHYECKOU HayKH B pPCIICHHU COBPEMCHHBIX
OKOJJOTHYCCKHUX np06neM, B TOM YHCIC B MNPCAOTBPAIICHUN TCEXHOTCHHBIX M 3KOJOTHYCCKUX

Katactpod.

TEMATHYECKOE INTAHUPOBAHMUE
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KosmmuecTBo yacoB DJIeKTPOHHbIE
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n NnporpamMmsl 0 ble padoThI ue padoTbl
pecypcesl

Paznen 1. IlepBonavanbHble XUMHYECKHE TOHATHUS

XuMus —
o
::”‘elia" ;)3 “:CTI’ Bu6miorexa [JOK
TCCTBO3HAHUA N
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636
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OO0mue cBoiicTBa Bubnuorexa LIOK

3.1 B 4 https://m.edsoo.ru/7f41a
METAaJLIOB

636

Baxneiimme bubmuoreka [JOK

3.2 METaJUIBI U UX 16 https://m.edsoo.ru/7f41a
COEIUHEHUS 636

Uroro no pazneny 20

Pasnen 4. Xumus n okpy:kawmas cpeaa

BemecTtra un bubmuorexa [JOK
4.1 MaTrepuasl B 3 https://m.edsoo.ru/7f41a
JKU3HU YeTIOBEeKa 636
Wroro mo pazneny 3
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636
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiinonepHoe obmiecTBo «31aTenbcTBO
«IIpocsemenne»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31areabcTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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