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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1Mo XMMHHM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBlieHA Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTEIbHOW MPOrPaMMBbI
OCHOBHOTro ob0miero oOpa3oBanus, npexacraBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabodeld MpPOrpaMMbl BOCIHTAHUS WU C YYETOM KOHICTIIUU MPETOJaBaHUS
y4aeOHOT0 npeameTa «XuMHUs» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[IporpamMma mo xXxumuM Aa€T MpeACTaBICHHE O LENsAX, O0IIel cTpareruu OOydeHus,
BOCIIUTAHHUSI W Pa3BUTHA OOYYArOIIMXCS CpPEACTBAMH YYEOHOTO IpEeaMETa, YCTaHABIMBAET
o0s13aTeNIbHOE MPEIMETHOE COAEpkKaHKe, MPeyCMaTpUBAaeT paclpeiesieHue ero mo kiaccaM H
CTPYKTYpPUPOBAHHUE 110 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XUMHH, OIPEENSIET KOJINIECTBEHHbBIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAECPKAHMS, PEKOMEHIYEMYKO IOCIEA0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTrO
polecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaromuxcsi, OnpeeiseT BO3SMOKHOCTU MpeaMeTa AJis
peasninzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTElIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, a TaKxKe TPeOOBAHUI K pe3yibTaTaM 00y4eHUS XUMUU
Ha YypOBHE Ieleld M3y4eHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEeSITeIbHOCTH 00YYar0IIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

3HaHUE XUMHH CIY)KAT OCHOBOH IJIsi (OPMHUPOBAHUS MHUPOBO33pEHHS O0ydaromerocs,
ero MpeACTaBICHUH O MaTepHAIbHOM EAMHCTBE MHpPA, BAXHYIO POJIb UTPAIOT (HOPMHUPYEMBIE
XUMHEH IpCACTABICHUA O B3aUMOIIPECBPALICHUAX SHCPIrun 1 00 9BOJIIOLIMH BCIICCTB B IIPUPOJC,
O MyTSAX PEUICHUS TI00aTBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHs YEIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKOH, MUIIEBON 1 SIKOJIOTHYECKOH O€30II1acCHOCTH, IPOOIIEM 3JpaBOOXPAHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peain3alii BO3MOKHOCTEH JIsl caMOpa3BUTHUS U (POPMUPOBAHUSI KYJIbTYPHI
JMYHOCTH, €€ o01ell U (yHKIIMOHAIBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CITOCOOHOCTEN OO0yYarOIINXCS,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM ~ y4eOHON  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCTIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KaK B TIIOBCEJHEBHOW KH3HHM, TaKk U B
npodeccnoHaNbHOM e TEeNbHOCTH;

3HAKOMHUT CO CHCHH(I)HKOﬁ HAayYYHOI'O MbBIINUICHH, 3aKJIaJAbIBACT OCHOBBI HEJIOCTHOI'O
B3rliiaa Ha  CAWHCTBO  MPUPOABI MW YCIOBCKA, ABJIKICTCA  OTBCTCTBCHHBIM  OTAllOM
B (I)OpMI/IpOBaHI/II/I eCTeCTBeHHO'Hay‘IHOﬁ Ir'paMOTHOCTH 06y11a10m14xc;1;

crocoOcTByeT (OPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHWUSM, K TPHUPOJC, K UEIOBEKY, BHOCHT CBOH BKJAJ B 3KOJOTHYECKOe O0Opa3oBaHHUE
00yJaromxcs.

JlaHHble HampaBlIeHHs B OOy4YEHMHM XUMHH 00OecreduBaroTCsl Crienu(UKON CcomepixaHHs
y4eOHOro mpeaAMeTa, KOTOPBIA SBIISETCS IMEJaroruyeckd aJanTHPOBAHHBIM OTpakKEHUEM
0a30BOM HAyKH XMMUU Ha ONPECIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 0OHIEro oOpa3oBaHMs OPUEHTUPOBAH HA OCBOEHHE
00y4aroIUMHUCS CUCTEMBbI ITEPBOHAYAIBHBIX MOHATHH XHUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX OHATUN OPraHUYECKON XUMUU.



CrtpykTypa coaepxaHHsl MpOrpaMMbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ musydeHuro. CoaepkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbI IMOHATUH O XuUMHUYeckod peakuuu. OOe ST CHUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl I10 MPUHIUIY HOCIEA0BAaTEIbHOIO PA3BUTUS 3HAHUU Ha OCHOBE
TEOPETHUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJIAPHOTO YYCHH KaK OCHOBBI BCETO €CTCCTBO3HAHMUSA

[Tepuonuueckoro 3akona [[. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4CHHA O CTPOCHUH aTOMa U XHUMHYECKOM CBs3U,

MPEJCTaBICHUN 00 IEKTPOTUTHUECKON UCCOLMAIMH BEIIECTB B PaCTBOPAX.

Teopernyeckne 3HAHUSA PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCJIEIOBATEIILHO OT OJHOIO YPOBHSI K JPYromy,
BBITIONTHSASL (DYHKIMK OOBSICHEHHS] W TPOTHO3HPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
[IPAKTUYECKOr0 IPUMEHEHHUS U IIOJy4YEHUs U3y4aeMbIX BEILIECTB.

OcBoeHne MporpaMMbl IO XUMHH CHOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XMMUYECKOH COCTaBISIONIEH HAy4HON KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHON NpHUpOJBI,
LIEHHOCTHOT'O OTHOIIEHHUS K HAYYHOMY 3HAaHUIO U METOJIaM [103HaHus B Hayke. M3yueHne xumun
IPOUCXOIUT C TPUBJICUCHHEM 3HAHUM M3 paHee M3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knaccs» u «dusuka. 7 kiace.

[Ipu u3yyeHuu XUMHUU IPOUCXOIUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKOH NEesATEIbHOCTH YeJIOBeKa U KaK OJHOIo
13 KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3ajladya y4eOHOro mpenMera COCTOUT B (POPMHUPOBAHUU
CHCTEMbl XMMMUYECKUX 3HAHUN — BaXHEHUIIMX (PaKTOB, MOHITUMN, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKd, B
IPUOOILIEHNN K HAYYHBIM METOJIaM MO3HAHMS IIPU U3YYEHHUH BELIECTB U XUMHUECKUX PEAKINi, B
(GOpMHPOBAaHMM M Pa3BUTUM I[O3HABAaTENIbHBIX YMEHUW M UX HIPUMEHEHUH B Yy4eOHO-
MO3HABATEIBHOM U yueOHO-MCCIIeJ0BATENbCKOM 1eATeIbHOCTH, OCBOCHUH MpaBUJl G€3011acHOTr0
oOpallieHus ¢ BeIeCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy n3yyeHMH XMMHMHM Ha YpOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUS Ba)KHOE 3HAUEHUE
npuoOpenu Takue e, Kak:

— (OpMHUPOBAHKNE HHTEIICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMo0OOpa30BaHUIO,
COTPYOHUYECTBY, CaMOCTOATEIHbHOMY TMPHUHATHIO PEIICHUH, CIOCOOHOW aJanmTHpOBAThCS K
6BICTpO MCHAIOMIUMCS YCIIOBHUAM KU3HU,

— HampaBJICHHOCTh OOy4YeHUs Ha CHUCTEeMaTH4YecKOoe MPHOOIIEHHEe O0O0ydJaroIuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIIbHOM  JEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHuf,
(GbOopMHUPYIOIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

— obecrieueHue YCIIOBHUHM, CHOCOOCTBYIOUIMX NPUOOPETEHUIO OO0YYaIOIUMUCS OIbITa
pa3HoOOpa3HON JAEATEeTbHOCTH, MO3HAHUS M CAaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIIBHOE 3HAUEHUE AJIs PA3IMUHBIX BUIOB JEATEIBHOCTH;

— ¢opmupoBaHue o0IIeH PYHKIHMOHATHHONW U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATh W OIEHUBATH SIBICHUS OKPYXAIOMIETO0 MHUpA, WCIONB3Ys 3HAHUS U
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OMBIT, TOJYYEHHbIE MPH H3YYEHUM XHMHHU, I[PUMEHATh MX IpH peuleHHH npolneM B
IIOBCEIHEBHOM U3HU U TPYIOBOH AEATECIBHOCTH;

— ¢opMuUpoOBaHUE y 00YYAIOMIMXCS TYMAaHUCTHYECKUX OTHOIICHUN, TOHUMAaHUs [IEHHOCTH
XUMHUYECKUX 3HAHWM I BBIPAOOTKM 3KOJOTHYECKH Ieeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOODY
npoduiis ¥ HaNpaBICHHOCTH JlajbHeHero o0yueHus.

OOmiee 4uCiio 9acoB, OTBEACHHBIX JUIS M3YyYCHHUS XMMHUH Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hezieln0), B 9 kiacce — 68
4acoB (2 yaca B HEJEIIO).

COJAEPXAHUE ObYYEHMUSA
8 KJIACC
IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenver xumuu. Ponb XxumuM B KM3HM 4YelOBeKa. XUMHUS B CHUCTEME Hayk. Tema u
BemiecTBa. du3nueckre CBONMCTBAa BEIIECTB. ArperarHoe cocrosiuue BemiecTB. [lonstue o
MeTo/ax MO3HaHMA B XUMHH. YucThIe BemecTBa U cMecH. CriocoObl pa3/iesieHust CMECCH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBl XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u ciioxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

XuMu4decKkas (l)opMyna. BaneHTHOCTP aTOMOB XMMHYECKMX DJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtnocurensHas aromMHas Macca. OTHOCHTEILHAS MOJICKYJIApHasd
Macca. MaccoBasi 10JIs1 XUMHUYECKOTO DJIEMEHTA B COSTMHEHUM.

KonuuectBo BemiectBa. Monb. MonsipHass macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHHUIL BelecTBa. PacuéTel mo popMynam XUMHYECKUX COSTUHEHUH.

CDI/ISI/ILIGCKI/IC N XUMHWYCCKHC SABJICHU. XI/IMI/ILIGCKaSI peaKIII/ISI n eé HpI/IBHaKI/I. 3aKOH
COXPaHEHHUS MacChl BEIIEeCTB. XUMHUeckue ypaBHeHHs. Kiiaccupukanys XuMUYECKUX pPeaKIuii
(coenuHeHus, pa3oKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYAOH, mpaBwiaMu pabOThl B JTabopatopuu W mpuéMamu
oOparieHusi ¢ J1abopaTOpHBIM OOOPYIOBAHHWEM, M3YUYCHHE U ONMUCaHWE (U3HUYECKUX CBOWMCTB
00pa3Ii0B HEOPraHUYECKHUX BEIIECTB, HaOM0IeHne PU3NYECKUX (TIaBICHUE BOCKA, TassHUE JIbJIA,
pacTupaHue caxapa B CTYIIKC, KUIICHUEC W KOHICHCAIHA BO}II)I) U XUMHUYECCKUX (FOpeHI/Ie CBCUYH,
MPOKAIMBaHNWE MEIHOM MPOBOJOKH, B3aUMOJICHCTBIE MeJla ¢ KUCIOTOM) sSIBIEHUH, HaO01eH e
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XHWMHUUYECKHX peakiuid (pa3lokeHHWe caxapa,
B3aMMOJICHCTBIE CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, paznoxkenue ruapokcuna meau (I1) mpu
HarpeBaHWH, B3aWMOJICHCTBHE >keneza ¢ pacTBopoM conu menu (II), msydenme crmocoOoB
pasfenieHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHME, AUCTUIUISIINS,
xpomatorpadus, TPOBEICHUE OYUCTKH TIOBAPEHHOW COJNHM, HAOIOJCHWE W OIHCAHHC
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pe3yabTaTOB IMPOBEAEHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaccChl, CO3/laHHE
MOJIENEN MOJIEKYJ (IIApPOCTEPIKHEBBIX ).

Ba:xxHelimmue NMpeaACTABUTEC/IN HEOPraHUYE€CKUX BELICCTB

Boznyx — cmech rasos. CoctaB Bo3nyxa. Kuciopon — 31eMeHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B mpupoje, Gu3nyecKkue U XMMHUUECKHUEe CBOWCTBA (peaKkluu TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CnocoObl TONXy4eHHUS KHCIOpPOAa B JabopaTopuu U
poMblIIIeHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aloTponHas MOAu(pUKanus
KHCIIOpO/1a.

TemnoBoit 3ddexT XuMuyeckoil peakuud, TEPMOXUMUYECKHUE YypaBHEHUS, 3K30- U
SHAOTEPMHUUYECKUE peakuuH. TONaMBO: yrosb M MeETaH. 3arpsi3HEHUE BO3AYyXd, YCHIIEHUE
napHUKOBOTo 3¢ deKra, pa3pylieHrne 030HOBOTO CIOsL.

Bomopon — »neMeHT u mpocToe BemiecTBO. Haxoskinenwe Bomopoaa B IPUPOJE,
(du3HUYeCKre U XUMUYIECKIE CBOMCTBA, PUMEHEHHE, CITOCOOBI TToydeHus. KucoTe! 1 comu.

Mossipubliit 00b€M ra3oB. Pacy€Tel 10 XMMHUYECKUM ypaBHEHUSIM.

dusnyeckue CcBONCTBAa BoAbl. Boma kak pactBoputenb. PactBopbl. Hacebliennole u
HEHACBIIICHHBIE PacTBOpPbl. PacTBOpUMOCTh BellecTB B BOje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XUMHUECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpoOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boawsl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcunpl. Knaccudukanus OKCHIOB:
coJieoOpasyrolire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecosieoOpasyromre. HomeHnknarypa
okcu10B. du3nveckre U XUMUUECKHe CBOMCTBa OKcH0B. [lonydeHne okCcuaoB.

OcHoBanus. Knaccudukainus oOCHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuil. PuU3MYECKHE M XHMHYECKHE CBOMCTBa OCHOBaHMil. [lomyuenue
OCHOBAaHMM.

Kucnotsl. Knaccugukanus xucinor. Homenknarypa kucioT. @u3ndeckue U XUMHUYECKHE
cBoricTBa KUCHOT. P akruBHocTr MetaiuioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknatypa coneil. dusnueckue u xumuyeckue cpoiictBa coiieid. [lomyuenue
coJIe.

I'eneTnyeckas CBsI3b MCXKIY KilaCCaMU HEOPraHUYCCKUX CO€)IPIH€HI/II71.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHne COJIepKaHUsl KUCIOPOAa B BO3JyXe, MOJyuyeHHe, COOupaHue,
pacro3HaBaHHE€ M HM3y4y€HUE CBOMCTB KUCIOpOJa, HAOIIOJEHHE B3aWMOJAEWCTBUS BEIECTB C
KHUCJIOPOAOM U YCJIOBHS BOSHMKHOBEHMsS M MpEKpalleHus ropeHus (1mokapa), 03HaKOMJIEHUE C
oOpa3uaMi OKCHJOB U OIHMCAaHME HX CBOICTB, MOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
M3Y4YEeHHE CBOWMCTB BoAOpona (TopeHme), B3aumojelcTBue Bojmopoaa ¢ okcumom meau (II)
(BO3MOHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOMIOACHHE 00pa3IOB BEMIECTB KOJUISCTBOM
1 moib, HccaenoBaHUE OCOOEHHOCTEH PacTBOPEHHs BELIECTB C PA3JIMYHOM pPacTBOPUMOCTEHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJ€ pacTBOPEHHOTO BEIECTBA,
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B3aUMOJICKICTBHE BOJBI C METayIaMU (HaTpueM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), UCCIIEOBaHNE OOpPa3llOB HEOPTaHMYECKHUX BEIIECTB PAa3IUYHBIX KIIACCOB,
HaOJt0/IeHne M3MEHEHMsI OKPACKH WHIMKATOPOB B PAacTBOpPAx KHCIOT U LIEJIOYel, U3ydyeHUe
B3aumojeiictBus okcuga meau (II) ¢ pacTBopom cepHOW KHUCIOTBI, KHUCIOT C METallaMy,
peakuuii HeWTpalu3alud, TIOJTYy4eHHEe HEepaCTBOPUMBIX OCHOBAHHiI, BBITECHEHHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIBHBIX 33/]1a4 110 TeMe «Baxueliue
KJIACChl HEOPTAHUYECKUX COCAMHEHUI».

IMepuonuueckuii 3akon u Ilepuoanueckasi cucrema xummuueckux jiemenros /. WU.
MenpeneeBa. Ctpoenne aToMOB. XMMH4Y€CKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkiun

[IepBbie MONBITKY KJIACCU(PUKALIUN XUMHUECKUX 3J1eMeHTOB. [IoHsATHE O rpynmax cXOaHBIX
97eMEHTOB (IIEJIOYHBbIE U  IIEJIOYHO3EMENbHbIE METaUlbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DeMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckunn 3akoH. Ilepuogmyeckas cucremMa XUMHUYECKHX 2JeMEHTOB /[l
W. MenneneeBa. Kopotkonepuoanas u miauHHONepuoanas (opmbl llepuonnyeckoil cuctemsl
xumuueckux sneMeHtoB [I. M. MenneneeBa. Ilepumoast u rpynnbl. PU3HYECKH CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbBIX sAnep. M3zorombsl. OinektpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUUYECKHUX AJIeMEHTOB [lepuoandeckoil cucTeMsl
J. W.MengeneeBa. XapakTepUCTUKAa XHMHUYECKOTO »JJIEMEHTAa II0 €ro IOJIOKEHUIO B
IIepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOM€pHOCTI/I HN3MCHCHHA paanyca aTOMOB XUMHUUYCCKUX 3JICMCHTOB, MCTAJUIMYCCKUX U
HEMETAJNIMYECKUX CBOMCTB MO rpyimmnam 1 nepuogam.

3nauenue Ilepuoanueckoro 3akoHa u [leproguueckoil CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTUku. J[. . Mennenees — y4€HbIN U TpayKJaHUH.

Xumuyeckas CBSI3b. KoBanienTHas (nonsipHas u HEMOJspHAs) CBSI3b.
DNeKTPOOTPHUIIATETFHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBS3b.

Crenenb okuciieHus. OKHUCIUTENBLHO-BOCCTAHOBUTEILHEIE pCaKkmuu. Hpoueccm OKHCJICHUA
" BoccTaHOBIIeHU. OKUCINUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpa3loB BEUIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE TUIPOKCHIIA
LMHKA C pacTBOpaMu KHUCIOT W IIEJI0Yel, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOLIUX TPUMEPDI
OKHCIIUTETHFHO-BOCCTAHOBUTEIILHBIX PEAKIINK (TOpEHNE, PEAKIIUH PA3TIOKECHHS, COSTUHEHNS).

Meostcnpeomemnunie ceasu

Peanuzaiust MeXnpeAMETHBIX CBSI3€M MPU W3YyYEHUU XUMHUHU B 8 KJacce OCYIECTBISETCS

gepe3 HCIIOJIB30BAHHUE KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOHSITI/II\/'I, TaK H HOHSITPIfI,
ABJIIIOINUXCA CUCTEMHBIMU UIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O THUKJIA.



OO6mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CHUHTE3, KIacCH(pUKaIus, MNEPUOANYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOAEIUPOBaHUE,
HU3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aroM, O3JCKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIWI, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsj, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBa, a3, (PU3WYCCKUEC BEIUYHMHBI, CAMHHIIBI M3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE361, CoHIIE.

buonorus: porocunres, npixanue, ouochepa.

l'eorpadusa: armocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTtBo M XUMHYeCKasi peaKusi

[eproanveckuii 3akoH. [leproandeckas cucreMa XUMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPHOIOB, KaNNs, KaJbLUs U UX COSITUHEHUI B COOTBETCTBUH C
MIOJIOKEHHEM DJIeMEeHTOB B [leproanyeckoii cucteMe U CTPOSHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMMMUYECKON CBSI3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEUIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMIETKHM M BHJA XMUMHYECKON
CBS3HU.

Knaccudpukanus v HOMEHKIaTypa HEOPraHMYECKHUX BEIIeCTB. XMMHMUYECKHE CBOMCTBA
BEILECTB, OTHOCALIUXCSA K PA3IMYHBIM KJIACCAM HEOPTaHMYECKUX COCIAMHEHWM, N€HETHYECKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccuukanus XMMUYECKMX peakUui MO pa3IMyHbIM MpHU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaklIuu BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTeleHen
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, MO0 OOpaTUMOCTH, MO y4YacTHUIO KaTajau3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[TonsTe o ckopoctu xumuueckod peakiuu. [loHarne 00 oOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. Ilonsrue o
karanu3e. Ilonstne o XumHueckoM paBHOBecHU. @DaKTOpbI, BIHAIOIIMNE HA CKOPOCTh
XMMHUYECKOHN PEAKIIMU U TI0JI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMHU, JJIEKTPOHHBIA OadaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OasaHca.

Teopus >MEKTPONTUTHUECKON THUCCOIUAIIAN. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTHoHBI,
aHUOHBL. MeXaHu3M JHMCCOLMAlUA BEIIECTB C PA3JIMYHBIMU BHJIAMHU XHUMHUYECKOW CBSI3U.
Crenens nucconuanuu. CHIIbHBIC U CTa0bIE DJIEKTPOIUTHL.

Peakniun mornHoro oomeHa. YcCIoBUs MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHA, MOJHBIE U
COKpalll€éHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KUCIOT, OCHOBAaHUW U COJEHl B CBETE



MpeCTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE pEaKkIMy Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAUTMYCCKUX PEIMIETOK HEOPTaHWYECKUX BEIISCTB —
METa/UIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEHIECTB (XJOpUIa HATpPHS),
UCCJICIOBAaHNE 3aBHCUMOCTH CKOPOCTH XHMHYECKOH pPEaKIuu OT BO3JCHCTBHUS Pa3IMYHBIX
(aKTOpOB, MCCIIEIOBAHKUE AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOIMAIIUN
KHUCJIOT, IIeJIo4Yed M coield (BO3MOMKHO HCIIOJIb30BaHUE BHUAECO MaTEpHAliOB), IMPOBEACHUE
OIBITOB, WLTFOCTPUPYIOIIUX MPU3HAKU NPOTEKAHUs pEeakIfii HOHHOro oOMeHa (oOpa3oBaHuWe
ocajka, BBIICIICHUE Ta3a, OOpa3oBaHWE BOJBI), OMNBITOB, WUIIOCTPUPYIONIMX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMiA (TOPEHUE, PEaKIMH Pa3I0KEHUs, COSAUHEHUS),
pacrmo3HaBaHWE HEOPraHUYECKHX BEIIECTB C TOMOIIBID KAa4eCTBEHHBIX PEaKIMid Ha WOHBI,
pelIeHHe YKCIICPUMEHTAIBHBIX 33/1a4.

HeMeTanabl M UX cOeTUHEHUS

OOmass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
creneHn okucieHusa. CtpoeHne W (U3MUECKHE CBOMCTBA IMPOCTHIX BELIECTB — TaJOTCHOB.
XUMHUYECKHE CBOWMCTBA Ha NpuUMepe Xyopa (B3aWMOJEHCTBHE C MeTajulaMH, HeMeTaJlJIaMH,
menoyamu).  Xsoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JleificTBue xjiopa 1 XJIOpOBOJOPO/Ia HA OPTaHU3M 4elloBeKa. Baxuelimue Xmopuabl
U MX HAaXOKICHHE B IIPHPOJIC.

OOmas xapakrtepuctuka 31eMeHTOB VIA-rpymnmnbel. OcoO€HHOCTH CTPOEHHs aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne u (U3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepol. CepoBonoposi, cTpoeHue, ¢Gu3NYeckue M XUMHUYECKHe CBOMCTBA. OKCHIBI Cephbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3NYECKHEe M XUMHYECKHE CBOMCTBa
(obmue kak MpeACTaBUTENS Kiacca KHCIOT M chenuduyeckue). XUMHUYECKUE peakluH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CIOco0a MOMydeHus cepHoil kuciaoTsl. [Ipumenenue
cepHOil kucnoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyiabgar-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B mpHupone. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloUIeH Cpelbl
COEIUHEHUSMH cepbl (KHCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa U BOJIOEMOB), CIIOCOOBI €ro
MPEJOTBPALICHHUS.

OOmiass xapakTtepucTuka 3neMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHCIEeHHsA. A30T, pPacHpoCTpaHEHUWE B NpupoAe, (QU3MUECKue u
XuMHueckue cpoiictBa. Kpyrosopor azora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMuMHUUECKHe
CBOWCTBa, MoJiyueHue U npuMenenure. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHasl peaknys Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOIy4YeHue,
¢usnyeckue M XMMHUYECKHE CBoiicTBa (0OlIMe Kak TpeACTaBUTeNs Kjacca KHCIOT U
cnenuduueckue). lcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHHEpaTbHBIX
ynoOpeHuii. XuMu4eckoe 3arps3HeHne OKpYXKarolled Cpe/ibl COeTMHEHUSIMHU a30Ta (KHUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3JyXa, MOYBbI M BOMOEMOB). Docdop, amioTporHble MOAUPUKALNUN
docopa, ¢puznyeckne u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pocdopHast kucnora,
¢dbu3znueckue M XHMMHUYECKHE CBOMWCTBa, moiyueHue. Vcmonb3oBanue QochaToB B KadyecTBe
MUHEPAIbHBIX YI00pEHHA.

OOmast xapakrtepuctuka 3neMeHTOB I[IVA-rpynmbel. OcoO€HHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE€ CTETIEHU OKHUCIIEHUS. YTIIEepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PacCIPOCTPAHEHNE B
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npupoie, puzndeckue u XuMUIeCKrue CBoicTBa. AncopOnus. KpyroBopot yrieponia B mpupo/ie.
Oxcunsl yriaepoaa, ux GU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIy4eHHe U MPUMEHEHHE. DKOJIOTHYECKHE MPOoOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIOTE3a TI00ATLHOTO TMOTEIUICHUS KJIMMAaTa, TMapHUKOBBIA 3(PQeKT. YronbHas KucioTa U e
conM, WX (pU3MUECKHMe M XMMHUYECKHE CBOWCTBa, MOJy4YeHHUE M NpUMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHar-uoHbL.  Mcnonmp3oBanue  KapOoOHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIITICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATUS 00 OpraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoia
(meTan, »TaH, JTWIEH, AalleTWIECH, 53TAaHOJ, TJIMLEPUH, YKCycHas kuciora). [Ipuponnbie
HUCTOYHUKU YIJIEBOAOPOJOB (Yrojb, MPHUPOAHBIM Tra3, HedTh), HNPOAYKTHI UX mepepaboTKu
(6eH3uH), X poJib B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OPraHN4YeCKUX U HEOPraHUYECKUX COCITUHEHHUI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWMCTBA, IMOJIYyYEHHUE U IPUMEHEHHE.
Coenunenuss kpeMmHusi B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuHus (IV) u
KpeMHUueBOM kuciiote. CUIIMKATHI, UX MCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxHeiiume
CTPOUTENIbHBIE MaTepuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, xene300eToH. IIpobiembl
0€30MacHOTO HCIOJIF30BAHUS CTPOUTEIBHBIX MATEPHAIOB B TIOBCETHEBHOM KHU3HH.

Xumuueckuit IKcnepumenm:

u3yueHue o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTBI, MPOBEACHHE
Ka4C€CTBCHHBIX peaKHI/H\/JI Ha XJIOpUA-UOHBI U Ha6JIIOII€HI/Ie IIPHU3HAKOB UX IMPOTCKAHUS, OIBITHI,
oTpakarolmue (pU3NYECKUe U XUMHUYECKHUE CBOMCTBA TaJOr€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMy XJIOPUIOB (TajJlOr€HUIOB),
O3HAaKOMJIGHHE ¢ oOpa3namMu cepbl M €€ COCIUHEHHUAMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpHAIOB), HAONIOJCHWE TMporlecca OOyriauWBaHUsS  caxapa TIOJ  JICUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOTHI, TIPOBE/ICHNE KaueCTBEHHOW peakIy Ha Cyab(paT-HOH W HAOIIOJCHHE INpH3HaKa e
NPOTEKaHMs, O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBaAMM a3oTa, (ocdopa W uX coeTuHEHUH
(BO3MOYKHO MCIIOJIb30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (POChOpPHBIX yrnoOpeHui,
nojlydeHue, coOupaHue, pacro3HaBaHWE M U3yYCHHE CBOWCTB aMMHaka, IpOBEIECHUE
KAueCTBEHHBIX peakUMid Ha HOH aMMOHUA U ¢ocdaT-nOH U H3YYEHHE MPHU3HAKOB MX
POTEKaHMs, B3aWMOJICHICTBHE KOHIIEHTPUPOBAHHON A30THOM KHCIOTHI C MeNbl0 (BO3MOXHO
UCTIOJIb30BaHNE BHUICOMATEPUAIOB), M3YYECHHE MOJENIeH KPHCTATMUECKUX PEmETOK aiMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIIEHHE C HpPOIECCOM aAcOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHrne, COOMpaHue, pacro3HaBaHNe
U M3y4YeHHE CBOWCTB YIJIEKUCIIOTO ra3a, NMpPOBEJCHHE KAueCTBEHHBIX pEaKkUMi Ha KapOoHAT u
CHJIMKAT-UOHbBI W H3YUCHUC IMPHU3HAKOB HX IMPOTCKAHHA, O3HAKOMJICHHUEC C HpO}IyKHHeﬁ
CHJIMKaTHOM TPOMBIIIJIEHHOCTH, PEIIeHHE SKCIEPUMEHTAIBHBIX 33734y Mo Teme «Baxueiimue
HEMETAJUTBI U UX COSTUHECHHSY.

MeTajiibl H HX COeAMHEHHSA

OOmiass xapakTepUCTUKAa XUMHUYECKHX OJEMEHTOB — METa/UIOB HAa OCHOBAaHUU HUX
nosjoxxeHus B [lepuoanueckoi cucreMe xumuueckux sneMeHToB [[. 1. Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DIEeKTPOXUMUYECKUN PsAJ HAMpsHKEHUH MeTauioB. DU3MYECKHe W XUMHUYECKHE
cBoiicTBa MeTaimioB. OOmMe crnocoObl MoydeHusi MeTaioB. [loHATHE O KOPPO3UU METaJlIOoB,



OCHOBHBIE CITOCOOBI 3alTUTHI KX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUHN, OpOH3a) 1
UX MIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[[{esouHbIE METAIUIBL: MTOJOKEHUE B [Ilepnoauyeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB /JI.
W. MenneneeBa, CTpOCHHE UX aTOMOB, HaXOXACHUE B mpupojae. Ousnyeckue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIPOKCUBI HATpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHO3eMeNbHBIE METAIBI MarHUd W KajublMil: mosiokeHue B Ilepumoanueckoi
cucremMe xumuueckux sneMeHToB J[. . MenzaeneeBa, CTpOCHHE HMX aTOMOB, HAXO0XKJICHHUE B
npupoae. Pu3nyeckue M XMMUYECKHE CBOMCTBA MarHus W Kalblus. BakHeime coenruHeHust
KabIus (OKCHIT, TUIPOKCHU, coyin). JKECTKOCTH BOJBI M CITIOCOOBI €€ YCTPAHCHHUS.

AnmoMuHMil: monoxkenue B Ilepuoguueckoil cucTeMe XHUMHYECKMX 3JeMEHTOB /I.
N. MenneneeBa, CTpOEHHE aTOMa, HaxOXXJACHHE B npupone. Puznueckue U XUMUYECKHE
cBoOlicTBa amtoMUHKSA. AMGBOTEpHBIC CBONCTBA OKCHJIA U THAPOKCH 1A A TFOMUHHMS.

XKenezo: mnonoxenune B Ilepuonmyeckoil cucteMe XMMHUYECKMX 3jieMeHTOB /.
N. MenneneeBa, CTpOEHHE AaTOMa, HAaxOXKJICHHE B npupoje. Puznueckue U XUMHUYECKHE
cBolcTBa xene3a. Okcuabl, ruapokcusl U conu xenesa (II) u sxenesa (I11), ux cocras, cBoiicTBa
U TOJIy4EHHUE.

Xumuueckuii IKCnepumenm:.

O3HaKOMJIEHHE C oOpa3laMu METaUIOB U CIJIaBOB, MX (PU3UYECKHMMH CBOWCTBaMH,
M3y4YeHUE pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIMS U HATPHsI C BOJOW (BO3MOXHO HCIOIb30BaHHE
BHJICOMATEPHAJIOB), HCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, MpoIlecca TOPEHHs >Kele3a B
KHcIopose  (BO3MOXHO  HCIOJNB30BaHHE  BUIEOMATEpPHUANOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblvs, aFOMUHUS, ITUHKA, xene3a (II) u xenesza
(ITI), memu (II), HaGmroieHKE W OMKCAHME MPOILIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpus,
KaJlisl ¥ KaJbIUs (BO3MOXKHO HCIIOJIB30BAaHUE BUCOMATEPUAIIOB), UCCIIEIOBaHHE aM(OTEPHBIX
CBOWCTB I'UJIPOKCH/IA AJTFOMUHHUS U TUAPOKCUIA LIMHKA, PEILIEHUE IKCIIEPUMEHTAIBHBIX 3a1a4 I10
Teme «BaxxHelmme MeTalIbl U UX COCIMHEHUSI.

XuMHus M OKpyKamoLas cpeaa
BemecTBa n Marepuaibl B IIOBCEJHEBHOW JKM3HHM YEJIOBEKA. be30macHoe UCIOIb30BaHUE
BEIIECTB M XUMHMUYECKHX peakuuii B ObITy. IlepBas momols Npu XUMHUYECKHX OXKOrax M

OTpPABJICHUSAX.

XHUMHUYECKOE 3arpsI3HEHUE OKpY’KaroLEed cpeabl (MpeaeibHas A0NycTUMas KOHIEHTpalus
Beulects, nanee — [1JIK). Ponb xumMuu B pemieHnn 3K0JI0THYeCKuX MpoOiIeMm.

Xumuueckuii IKcnepumenm:
HU3YUCHUC 06pa3I_IOB MaTCepruajoB (CTCKHO, CIIIaBbI MCTAJUIOB, TOJIMMCPHBIC MaTCpI/IaJIBI).

Mesicnpeomemmuoie céazu
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Peanuszanus MexXnpeaMeTHBIX CBsI3el IMpHU U3YyYEHUH XUMUU B 9 KJlacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KaK OOIMIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK ¥ MOHSITHIA,
SIBJIIOIINXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO011ne ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KiacCH(UKaIus, NEPUOAUYHOCTh, HAOIIOJCHNUE, JKCICPUMEHT, MOJCINPOBAHUE,
U3MEpEeHHue, MOJIETb, SIBJICHHUE, TAPHUKOBLII 3(PPEeKT, TEXHOJIOT S, MaTepHAIIbI.

dusmka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUIN 3apsij, MPOBOJAHHUKH, MOJYIPOBOIHUKH,
JTUDJICKTPUKU, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAJUITMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYHHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COMHIIE.

buonorusi: ¢ortocunres, npixanue, Ouocdepa, 3KOoCHCTEMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOPHbIE MOPOABI, IOJIE3HbIC
HCKOIIaeMbl€, TOTUIUBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC pPe3yabTaThl OCBOCHHSI IPOrPaMMbI OCHOBHOTO OOIIEro 0OOpa3oBaHUS
JOCTHTAIOTCS B XOI€ OOYYCHUS] XMMUU B €MHCTBE y4EOHOW M BOCITUTATEIBHOM JICATEILHOCTH B
COOTBETCTBHUM C  TPAJAUIHUOHHBIMH  POCCUWCKHMH  COIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUIAaMU M HOPMaMHU TOBEIEHUS U
CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COMATN3AINN 00YJaIOITIXCSI.

JImgyHOCTHBIE PE3YIbTATBI OTPAXKAOT TOTOBHOCTH o6y11afonmxc;1 PYKOBOACTBOBATLCA
CHUCTEMOMN ITO3UTHBHBIX OCHHOCTHBIX OpI/ICHTaI_[I/Iﬁ N paCHIMpPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM YHUCJIC B 4aCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

LIEHHOCTHOTO OTHOILICHHWS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4HOMY
HAaCJIEUI0, MOHMMAHUS 3HAUEHUs XUMHYECKONM HAyKu B KU3HU COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOM MH(pOpMaIueid o mepeoBbIX TOCTHKEHUSX U OTKPBITHAX
MHUPOBOM M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHMSIX 00 YCTpoilcTBe
MHUpa 1 0011eCcTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABJICHUS O COIMATIbHBIX HOPMaX U MPaBWJIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HON, yueOHOMCCIEA0BATEIhCKOM,
TBOPYECKON W JpYrux BUIAX ACSITEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOU
NEeSTeIbHOCTH TIPU BBIMIOJIHEHUU Y4E€OHBIX, MMO3HABATENBHBIX 3a]1a4, BBHIOJIHEHUU XUMHYECKHX
OKCIIEPUMEHTOB, CO3JIaHUU YYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOINOHMMAHHUIO U
B3aMMOIIOMOIIIM B TIpollecce€ ATOW Yy4eOHOW MeATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE
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MIOBEJICHUE U IOCTYNKH CBOMX TOBapHILUEH C MO3MLUM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCIEICTBUN OCTYIKOB;

3) IHCHHOCTH HAYYHOI'0 IO3HAHUSA !

MHUPOBO33PEHUYECKHUE IIPEICTABICHUS O BEIECTBE M XMMHUYECKOW pEaklMM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTAaBIAIOIIUE OCHOBY Ul IOHMMAHHUS CYILHOCTH
HaquOﬁ KapTUHBI MUpPaA, IMPCACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pasBUTUA ITPUPOELI,
B3aMMOCBA35X 4YEJIIOBEKA C MPUPOAHOM CpelOH, O pOJIM XHUMHH B TO3HAHMM OTHUX
3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAIpaBJICHHbIE HA [OJYyYEHHE HOBBIX 3HAHMM 110 XUMHUH,
HEeoOXOoMuMBIC I OOBSCHEHUS HAONIOJaeMbIX MPOIECCOB W SIBJICHUMN, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENBCKON KYJIbTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOU JMTEPATYpOH, NOCTYITHBIMU TEXHHUYECKUMHU CPEACTBAMH
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpEeC K OOYYeHHMIO W TIO3HaHUIO, JFO003HATENbHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M HMCCIIEIO0BATEIBCKON ACSITEIBHOCTH, K OCO3HAHHOMY BHIOOPY
HAMpPAaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIHTYPbI 3/10POBbSI:

OCO3HAHME LEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
30pPOBBI  00pa3 JKM3HM, OCO3HAHWE IIOCIEJACTBUH W HENPUSTHE BPEAHBIX MPUBBIYCK
(ynorpeOyieHUsT aJKOTOJsl, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COOJIONEHHS IPaBHII
0€30MacHOCTH IPH 0OPALIEHUH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY M PEaNbHON JKU3HH;

5) TpynoBoro BocnuTaHus:

HMHTEpPEC K MPAKTUYECKOMY U3YUCHHIO podecCcHil U Tpyia pa3iuyHOro poja, YBaXXEHHUE K TPYIY
" pe3yjibTaTaM TPYI[OBOfI ACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBC MPUMCHCHUSA MNMPCIAMCETHBIX
3HAHUW TI0 XWMHHU, OCO3HAHHBIA BBIOOP WHIUBUIAYATbHOW TPAEKTOPUU TMPOAOILKEHUS
o0pa3zoBaHHs C Y4YETOM JUYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, yCHemHoNW mnpodecCHOHANBbHON MAeATeIbHOCTH W Pa3BUTHUS
HEOOXOMMBIX YMEHUH, TOTOBHOCTH aIallTUPOBATHCA B MPO(ECCUOHATLHOM Cpeie;

6) 3K0JI0OrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUECKH 1eIecCO00pa3HOe OTHOILIEHHE K MPUPOIe KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE
e€ CylIecTBOBaHUS, IIOHUMaHUE IIEHHOCTH 3JI0POBOTO W 0O€30MacHOTr0 o00pasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMYy M TICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOJTIOZICHUS MPaBIII O€30MacHOTO TTOBEACHUS MPU pabOTe C BEIIeCTBaMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUA, MOJydaeMmble NMPU H3yYEHUU XUMHUH, U1 PELIeHUs 3ajad,
CBA3AHHBIX C OKpPYXalolled IPUPOJHON CPENOM, Ul MOBBIIMICHUS YPOBHS DJKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
IIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUIEHUS, YMEHUs PYKOBOJACTBOBAaTbCA UM B
IT0O3HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPaKTHKE.
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METAINIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe meranpeaMETHBIX pE3yJbTATOB BBIAEISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MIPOLIECC, IKCIEPUMEHT U JAPYTroe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YY€OHBIX
IpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHMN U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4yHOM KapTUHE MHpa, U yHHUBEpCalbHble ydeOHble NeHCTBUS (II03HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITETbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU s TENbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
bazoBble Jjornueckue JeicTBUSA:

YMCHUA HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOro MBINUJICHHUA IIPHU OCBOCHHUU 3HAHHI: PaCKpLIBATh
CMBIC]T XMMHYECKUX TOHSITHH (BLII[GJ'IHTL HUX XapaKTCPHBIC IIPU3HAKHU, YCTAaHABJIMBATb
B3aUMOCBA3b C JOPYIruMu HOH?ITI/IHMI/I), HUCIIOJB30BaTh IIOHATUA JIA O0OBSICHCHHS OTACIBHBIX
(baKTOB n HBHCHHﬁ, BBI6I/IpaTB OCHOBAaHUA W KPUTCPpUU IJIA KHaCCI/Iq)I/IKaLII/II/I XUMHUYCCKUX
BCIICCTB U XUMHUYCCKHX peaKum"I, YCTaHABJIMBATbL MNPUYNHHO-CICACTBCHHBLIC CBA3U MCKAY
00BbEeKTaMH HU3YUYCHUA, CTPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IHI[YKTI/IBHBIC, ACAYKTHUBHBIC, I10
aHaJIOFI/II/I), J€J1aThb BBIBOJBI U 3aKJIIOUYCHUSI,

yMEHUE TMPUMEHSITh B IMPOIECCe MO3HAHMUS TOHATUS (MPEIMETHBIE W METamlpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, MCIIOJNb3yeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MIPUMEHSAEMbIE B XUMHH MOJCIIbHBIC MPEICTABICHUS] — XUMHUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
xumuueckas ¢opMyla M ypaBHEHHE XHUMHUYECKONM peakiuu — TMpU pElIeHud ydeOHOo-
MO3HABATENBHBIX 3334, C Y4YETOM OTUX MOJICTBHBIX TPEJCTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3yYaeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEAKIUN, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUAaE€MBbIX MPOLECCAX U SBICHUSIX.

ba3oBble nccienoBarejbCcKue JeHCTBUA.

YMEHHUE UCIIOJIb30BaTh MMOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
Ka4yecTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bI 110 MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKICHUN;

MpUOOpETEHUE OMbITa MO IUJIAHUPOBAHUIO, OPraHMU3allMM M TPOBEIECHUI0 YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHE Ha0I0JaTh 3a X0JI0OM MPOLECcca, CAMOCTOATENbHO MPOTHO3UPOBAThH €r0
pe3ynbrat, (opMynnpoBaTb OOOOLIEHHS U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MPO/IETaHHON padoTe.

Pabora ¢ undopmaumeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHBIX BUIOB U
¢dbopM mpeacTaBiIeHUs, TOTYYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB (Hay4yHO-TIOMYJISIpHAs JIUTEparypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypchl MHTepHeTa), KpUTHUYECKU
OLIEHUBATh IPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHE MPUMEHSTh pazuyHble METOAbl M 3ampoChl MPH MOUCKE UM 0TOOpe MHPOpMAIUHU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAUMBIX JJIsl BHIIOJIHEHUS y4eOHBIX U MMO3HABATEIbHBIX 33714
ONpeAeNIEHHOr0 THIA, MPHOOPETEeHHE OmbITa B 0O0JACTH HCHOJIb30BaHUS HH(GOPMAIOHHO-
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KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJIaJIeHNE KyJIbTYPOH aKTHBHOTO MCIOJIBb30BaHUS Pa3INIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OopMy THpeacTaBiIeHUs
UHQOPMAIMK U WJUTIOCTPUPOBATh pEIlacMble 3a/1aud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku 1 ©X KOMOMHALIUAMU;

yYMEHHE MHCIOJb30BaTh M aHAJIM3UPOBaTh B IMpolecce Y4eOHOM U HCCIeN0BaTEIbCKOM
NesTeIbHOCTH NHPOPMALIUIO O BIUSHUM IPOMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTA
Ha COCTOSHHE OKPYXKAIOLIeH PUPOTHOM Cpebl.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC y‘leﬁﬂble JeHCTBHUA:

YMEHHsI 3aJlaBaTh BOIPOCHI (B X0Je auanora u (Win) JUCKYCCHUHU) MO CYLIECTBY OOCYKIaeMoun
TeMBI, (POPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHLHO BBITIOJHEHHSI MPEIOKEHHOM 3a/1a4U;

YMEHHS TPEJICTABISITh TOMyYEHHBIC PE3YJIbTAThl TO3HABATECILHON JESITEILHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JIejaTh MPE3CHTAIMI0 PE3YJIbTATOB  BBINIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHOH pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUs y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIbHON WU
MCCIIEIOBATEIILCKON JICATENBHOCTA TPU PEIICHHH BO3HHUKAIOMIKMX MPOoOJieM Ha OCHOBE ydéra
OOIIMX WHTEPECOB W COTJIaCOBaHMS TMO3HMIMUH (0OCYXKIEHHsS, OOMEH MHEHHUSIMH, «MO3TOBbBIE
MITYPMBI», KOOPAWHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB TI0 OIICHKE KauyecTBa
BBHITIOJTHEHHOW PabOTHI U IpYTHE).

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUA:

YMEHHE CaMOCTOSATENIbHO OINpEeNeNsiTh IeNH AeATeIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTb M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBIOWPAThH
HaubOosnee H(PQEeKTUBHbIE CHOCOOBI pelIeHHMs y4yeOHbIX W [I03HABaTENbHBIX  3ajad,
CaMOCTOSITENILHO COCTABIISATh WMJIM KOPPEKTHPOBATH TNPEAJIOKEHHBIH aJrOPUTM JIeHCTBUH NpHU
BBITMIOJIHEHUH 33JaHAN C y4€TOM IIOJIydeHHsS HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHUE MOJIYUYEHHOTO pe3ysbTaTa 3asBJICHHOHN LIEIH,
YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, TPE/IaraéMble B YCIIOBUH 3a/IaHUI.

IMPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMETHBIX pe3yJabTATOB IO OCBOEHHUIO 00s3aTEIbHOIO COJEpIKaHUS,
YCTAaHOBJIEHHOIO JAaHHOM (QenepaibHONl pabodell mporpaMMoi, BBIIEISAIOT: OCBOEHHBIE
o0yJaroIMMHUCS Hay4yHble 3HAaHUS, YMEHUs W CIOcOObl JeicTBul, crneuuduyeckue st
HpeHMeTHOI\/'I o0JacTu «XI/IMHSI)), BUIbI JCATCIBHOCTH II0 IOJIYUYCHHUIO HOBOI'O 3HAaHUA, €ro
MHTEpIpEeTalny, IPeoOpa30BaHHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xoHiy oOyuyeHus B 8 Kj1acce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUUYECKHUI AJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOJIHAS W HEOJHOPOJIHAS), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJsipHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas
Macca, MaccoBas JOJISI XMMHYECKOTO JJIEMEHTa B COCIWHECHHWH, MOJISIPHBIA OOBEM, OKCHI,
KHCJIOTA, OCHOBAHHUE, COJIb, D3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIECHUS, XHUMHUYECKas
peakmus, KiacCUpUKAIMSA PEAKIUN: PEeakluu COCAMHEHUS, PEAKIUU PA3JIOKEHUS, PEaKIIUU
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3aMEIICHHS, PeakKIMi 0OMEHa, YK30- U SHIOTCPMHUECKUE PEAKIINH, TEII0BOU A (EKT peakium,
SIPO aTOMa, SJIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalb, PAANYC aTOMa, XUMUYECKas CBSI3b,
MOJIApHAsl U HEMOJSIpHAs KOBaJEeHTHas CBS3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBasl J10Jis BellecTBa (IIPOLIEHTHAsI KOHIIEHTPAIsl) B paCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSTh 3TU MOHITUS IPU
ONMCAHUU BEUIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XMMHMYECKYI0 CHUMBOJIMKY JJIsi COCTaBiIeHHUS (GOpMyN BEIIECTB U YpaBHEHUN
XMMHYECKUX PEAKIIUI;

OTpEENATh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTEHEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHMSX, HMPUHAIJICKHOCTh BEIIECTB K ONpPEACNEHHOMY KIIACCY
coeMHEeHMH o hopMyiaM, BUJ XUMUYECKOM CBSI3U (KOBaJIGHTHAS! M MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMbici [lepuonnyeckoro 3akona JI. V1. MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
NEPUOJNYECKON 3aBHUCHUMOCTH CBOWCTB XMMHMUYECKHUX JJIEMEHTOB OT HX IIOJOXKEHUS B
[lepuoanueckoit cucteme, 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

OMUCHIBATh U XapakTepus3oBaTh Tabmuunyro ¢opmy llepuoanueckoil cuCTEMBbl XUMHYECKUX
AJIEMEHTOB: pa3jIMyuaTh MOHSITHS «TJIaBHAs noArpynna (A-rpynna)» u «mmododsnas noarpymnmna (b-
rpymma)», Majable U OOJbIINEe EPUObl, COOTHOCUTH 0003HAUYEHH S, KOTOPbIE UMEIOTCS B TaOIUIEe
«Ilepuognueckass cucrema xumuyeckux a3emeHToB [l W. MengeneeBa» ¢ YHCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3apsj sjapa, obiiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XMMHUECKHUE SJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE PEaKluu
(Mo 4MCITy ¥ COCTaBY YYacTBYIOLIMX B PEAKLUU BEIIECTB, 10 TEIIOBOMY 3D (PEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOICTBA BEIECTB PA3JIMYHBIX KIIACCOB,
MOATBEp)K/as  ONUCAaHWE IMpPUMEpaMH  MOJIEKYJSIPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

MIPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSAX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTr0 3JIeMeHTa 10 (opMyse COEeTUHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOpE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOM PEaKIINy;

MIPUMEHATh OCHOBHBIE ONEPALIMHN MBICIUTEIBHON ACATENBHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHEe, CUCTEMATU3AIINIO, KIAaCCU(UKAIINIO, BBISBICHHE MPUYMHHO-CIICJCTBEHHBIX CBSI3el
— U1 U3YyYEHHUs CBOMCTB BEHIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBIE METO]IbI
MO3HAHUS — HaONIO/IEHHWEe, W3MEpEHue, MOJEIUPOBAaHUE, OKCIEPUMEHT (peasibHbll U
MBICJICHHBIN );

CJIeI0BaTh MpaBUiIaM IOJIb30BAHMSI XUMUYECKON MOCY/A0M U J1abopaTOpHBIM 000pYAOBaHUEM, a
TakKe MpaBuiIaM OOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMHU 1O BBITOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKHX ONBITOB IO IMOJIYYEHHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIECTB
(BomopoAa M KHUCIOpPOJa), NMPUTOTOBJIECHHUIO PACTBOPOB C OMNpEAEeNEHHONM MaccoBOW oieit
pacTBOPEHHOrO BeUIeCTBa, IUIAHUPOBATb W TMPOBOJUTH XHWMHUYECKHUE OSKCIIEPUMEHTHI IO
pacrlo3HaBaHWIO PACTBOPOB IIENOYEH U KHUCIOT C TOMOINBIO WHAMKATOPOB (JIAKMYC,
¢beHondranen, METUIOPAHK U IPYTHE).

K konHiy oOyuenus B 9 kJacce npeiMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX MOHATHUN: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KAaTHUOH, AaHHUOH, TIPOCTO€  BELIECTBO,  CIOKHOE  BELIECTBO,  BAJEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHUS, XMMHMYECKas peakius, XUMHUYecKas CBs3b,
TEIUIOBOU A(PPEKT peakIiu, MOJIb, MOJIIPHBII 00BEM, pacTBOpP, SIEKTPOJIUTHI, HEITEKTPOIHUTEI,
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ANEKTPONIUTHYECKAsT JUCCOLUAIUS, PEAKIMM HOHHOrOo OOMEHa, KaTalu3arop, XUMHUYECKoe
paBHOBecHe, oOpaTHMble M HEOOpaTUMBbIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
peakuuy, OKHCIWTEIb, BOCCTAHOBHUTENb, OKHCICHUE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aM(pOTEepHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs ), KPUCTAITNICCKas
peméTka, KOpPpO3Msl METalIOB, CIUIAaBbl, CKOPOCTh XUMHUYECKOW pEaklUMH, MPeaeiabHO
nonyctuMmas konueHTpauus [IJIK Bemectsa;

WJUTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHIATHI U IPUMEHSATh 3TU MOHATUS NPU
OMMCAHUU BEUIECTB U UX MPEBPALICHU;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBieHHUS (GOopMyN BEIIECTB U YpaBHEHUN
XMMHYECKUX PEAKIIUI;

ONpEIENATh BAJICHTHOCTh U CTENEHb OKHCIECHUS XUMHUYECKHUX 3JEMEHTOB B COCAUHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIAcCy COEIMHEHUM IO
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJIGHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPIraHUYECKUX
COCIMHEHUSX, 3aps]] MOHA M0 XMUMHYECKOH (opMmylie, XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCANHEHUH, TUIl KPUCTAIIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;
packpsiBaTh cmbica [lepuogmueckoro 3akona JI. WM. MenaeneeBa um JE€MOHCTPUPOBATH €ro
MOHMMAaHKE: OMKCHIBATh M XapaKTepu3oBaTh Ta0nuuHyio (opmy Ileproguueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: Pa3jiMyaTh MOHATHS «TJIaBHas moarpynna (A-rpymma)» U «mododHas
noarpynna (b-rpynma)», mansie u Oonbliue MEpPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpHIE
UMEIOTCS B TICPUOJMYECKON TaOJMIle, ¢ YHCIOBBIMA XapaKTEPUCTHKAMH CTPOSHHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsf siipa, 00Iee YuCiIo IEKTPOHOB U paclpesielieHue ux
I10 3JIEKTPOHHBIM CJIOSIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U UX COCAMHEHUHN B Ipenesiax MajiblX MEPUOAOB M TJIABHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XMMHUECKHUE SJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE PEaKluu
(Mo 4YHMcIy W COCTaBy YYacTBYIOIIMX B pPEAKIHWH BEUIECTB, IO TEIIOBOMY 3¢ ¢eKTy, 1o
M3MEHEHHUIO CTENEHEH OKUCTICHHUS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOMIME W CHenu(UUecKue XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPKIAsl OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTABJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLMAIIMU KUCIIOT, IIEI0UYeN U COJIeH, OJIHbIE U
COKpallI€HHbIC YPAaBHEHUs peaKlMii MOHHOTO OOMEHa, ypaBHEHHS pEaKIUi, MOATBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXK/Y BEIIECTBAMU PA3ITMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEACTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKInit;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BOSMOXXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAILICHHUIN B Pa3IMYHBIX YCIOBHSIX;

BBIUHCIISTh OTHOCUTENBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMeHTa To (opmyrie COeAMHEHMs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI TTO YPABHEHUIO XUMHYECKOUN peaKIlny;

coOIOAaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0M U 1ab0paTOpHBIM 00OpYIOBaHUEM, a
TaKKe TpaBWiIa OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBHHU C MHCTPYKIIUSMH TIO BBITOJTHEHHUIO
1ab0pPaTOPHBIX XUMHUYECKHX OIMBITOB MO TMOJYYCHUI0O U COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

MPOBOJIUTH PEAKIMH, MOATBEPKJIAIOIMINE KAueCTBEHHBIM COCTaB pPa3jMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpHI-, OpoMHI-, UOAMI-, KapOoHaT-, ocdar-, cuauKar-,
cynbdar-, THUAPOKCUA-UOHBI, KATHOHHI AMMOHHMS W HOHBI HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHATh OCHOBHBIE OMEPALIMH MBICIUTEIBHON ACSITENBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00001IeHNEe, CHCTEeMAaTH3allui0, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3CH — NI M3y4deHUs
CBOMCTB BEUIECTB M XHWMHMUYECKHX pEaKlHid, €CTECTBEHHO-HAyUHbIE METOJbl IO3HAHUS —
HabJIt0/IeHne, U3MEPEHNE, MOJICIMPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII ).
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TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
No HanmenoBanue pa3zienoB u Tem KonnuectBo yacon DIJIEKTPOHHBIE
/1 IpOrpamMMbl (uudpoBkIc)
Bcero KOHTp6OJIbHBIe HpaKT6I/IlIeCKI/Ie 0GpA30BATEITBHBIC
paboThI paboThI pecypesI
Pa3nen 1. llepBoHayanbHble XUHMHYECKHE MOHATHS
1.1 (| Xumus — BaxkHast 001aCTh 4 0 2 bubnunorexa LIOK
€CTECTBO3HAHHUS U MPAKTHYCCKOU https://myschool.edu.ru/
JeSTEIIbHOCTH YEJIOBEKa
1.2 |BemecTBa 1 XUMHUYECKUE PEAKIIH 16 1 0 bu6mmoteka [JOK
https://myschool.edu.ru/
Uroro no pazneny 20 1 2

Pa3znen 2. Baxneiiume nmpeacTaBuTe M HeOpra

HN4YEeCKHUX BEIIECTB

2.1 |[Bo3nyx. Kucnopoz. [Tonsrue 06 4 0 1 bubnmnoreka LHOK
OKCHJIax https://myschool.edu.ru/
2.2 |Bomopon. ITorsTHE O KMCIIOTaX | 10 0 1 bu6nmorexa [IOK
COJISIX https://myschool.edu.ru/
2.3 |Bona. PactBopsl. [Tonstue 06 5 1 1 bu6nmorexa [IOK
OCHOBAHHUSAX https://myschool.edu.ru/
2.4 ||OcHoBHBIE KJacchl Heopranudeckux || 13 1 1 bubnmnoreka [JOK
COCIMHCHU I https://myschool.edu.ru/
Uroro no pazneny 32 2 4

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIHT

3.1 |[[TeprogmyuecKuii 3aKOH | 8 0 0 bubmuorexa [IOK
[Teproanueckas cucrema https://myschool.edu.ru/
XUMHUYECKUX djieMeHToR /1. M.

MenneneeBa. CTpoeHune aToma

3.2 |[Xumudeckas cBg3b. OKUCIUTENBHO- | 8 2 0 bubnuorexa [IOK
BOCCTAHOBHTEJIbHBIE PEAKIINU https://myschool.edu.ru/

‘I/ITOFO o pasjedny. H 16 H 2 ‘ 0 ’

OBILIEE KOJIMYECTBO YACOB I10 68 5 6

I[TPOT'PAMME

TEMATHYECKOE INTAHUPOBAHUE
9 KJIACC
Ne || HaumenoBanue pa3zienioB U TeM KonuuecTBo uacoB DnexTpoHHbIe (ITUPPOBLIE)

/Tt MIPOrPaMMBbI Beero|| Konrpomsasie || IpakTiieckie 00pa3oBaTeIIbHBIC PECYPCHI

paboThI paboTsI

Paspnen 1. BemecTBo 1 XumMu4ecKkue peakuumn

1.1 |[ToBTOpeHue u yriyoneHne 6 1 0 bubmmoreka [IOK
3HAHUW OCHOBHBIX Pa3/IeJioB https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

Ne || HammeHnoBaHMEe pa3iesioB U TeM KonnyecTBo vacos DnekTpoHHbIE (IU(PPOBHIE)
/1 MIPOrpaMMBbI Beero|| Kontponsrsie || lpakTiaeckue 00pa3oBaTeNIbHBIE PECYPCHI
paboThl paboThI
Kypca 8 kiacca

1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH 2 0 0 bubmuorexa [JOK
XMMHUYECKHX PeaKini https://myschool.edu.ru/

1.3 | DnekTponuTdeckas 11 1 1 bubnmoreka [JOK
MACCOLUAANS. XMUMUYECKHE https://myschool.edu.ru/
peakiuy B pacTBOPax

Hroro no pazueny 13 1 1

Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS

2.1 ||O0mas xapakTepucTuKa 4 0 1 bubnmnoreka [HOK
XUMHAYECKHX 371eMeHTOB VIIA- https://myschool.edu.ru/
rpymibl. ['ajgoreHs

2.2 ||O0mras xapakTepucTuKa 7 0 1 bubnmnoreka HOK
XUMHAYECKHX 3J1eMEeHTOB VIA- https://myschool.edu.ru/
rpymibl. Cepa u e€ CoeIMHEeHUS

2.3 ||Obmas xapakTepucTUKa 10 0 1 bubnuorexa [HOK
XHUMHYECKHX 3JIeMEHTOB VA- https://myschool.edu.ru/
rpymsl. A30t, pochop u ux
COCIMHEHUS

2.4 ||O0mras xapakTepucTUKa 7 1 1 bubnmnoreka HOK
XUMHAYECKHX 37eMeHTOB [VA- https://myschool.edu.ru/
IPYIIBL. YTIIEPOa U KPEMHUHN U
WX COCJIMHCHUS

Hroro no pazaeny 28 1 4

‘Pa311e.11 3. MeTanibl 4 UX COeIMHEHUS

3.1 || BaxkHelimre MeTauIbl U UX 19 1 2 bubmmoteka [IOK
COCIMHEHUS https://m.edsoo.ru/7f41a636

‘I/IToro 10 pa3jeny H 19 H 1 H 2 H

‘Pa311e.11 4. XuMus ¥ OKpYy Kaiouas cpeaa

4.1 ||BewecTBa 1 MaTepuasl B 2 0 0 bubnnorexka [JOK
JKU3HU YETIOBEKa https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB 68 4 7

I1O ITPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

. Xumust. 8 xiacc: ydeOHWUK s obOmeoOpa3oBarenbHbix opramm3anuii / O.C.I'abpuensn, WU.I'.  OctpoymoB, C.A CnaakoB. — M:
«IIpocemienuer, 2020.
. Xumust. 9 xrnacc: ydueOHWUK s obOmeoOpa3oBarenbHbix opramm3aruii / O.C.I'abpuensn, U.I'.  OctpoymoB, C.A CnmankoB. — M:

«[Ipocemienuer, 2019.

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

1. Tabpuensn O. C., BockoOoitnukoBa H. I1., SurykoBa A. B. HactonpHas kuura yuurens. Xumus. 8 ki.: Meroanuyeckoe nocodue. - M.:
Hpoda, 2021.

2. Taopuensa O. C., flmykoBa A. B. Terpans 1 1abopaTOpHBIX OMBITOB M MpakTUdeckux pador. 8§ ki K yueonuky O. C. ['abpuensHa
«Xumus. 8 kimacen. M.: Jlpoda, 2022.

3. Tabpuensn, O. C. Meroauueckoe mocodue k yueouuky O. C. I'abpuensHa «Xumus». 8 kiacc / O. C. INadbpuensa. — M. : [Ipocda, 2021.

4. Ta6puensH, O. C. Metonuueckoe nmocodue k yueouuky O. C. 'abpuensaa «Xumusi». 9 xknacc / O. C. 'abpuensa. — M. : JIpoda, 2021.
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5.

Xumus : TexHosorndeckue kaptel K yaeOHuky O. C. 'abpuensna «Xumus. 8 kimace» : meroaudeckoe nocooue / JI. . Acanoa. — M. :

Hpoda, 2020.

Xumusi: TexHojornueckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 9 kmaccey : meroaudeckoe nocodoue / JI. . AcanoBa. — M. :

Hpoda, 2018.

Xumus. 8 ki1.: KoHTponbHbIe U TpoBepodHbIe paboThl K yueOHuky O. C. ['abpuensna «Xumus. 8» / O. C. I'abpuensy, I1. H. bepeskun, A.

A. YmakoBa u zp. - M.: [Ipoda, 2022.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru ["azera «Xumus» u caiit as yautesst «51 uay Ha ypoK XUMHI.

http://him.1september.ru Equnas xomtekius LIOP: TIpenmeTHas KoeKus « XAMHUSI.
http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-Hay4yHbIE  OKCIEPUMEHTHI:  Xumus.  Kosekiws
00111€00pa30BaTEILHOTO MOpTAIA.

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii.

http://www alhimik.ru Bcepoccuiickast onumnuaia mkoJIbHUKOB 110 XUMHH.

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIE€KTPOHHBINA yIEOHUK..

http://www hemi.nsu.ru OTKpbITBIH KOIEIK: XUMUS.

http://www.chemistry.ru JlucTaHIIMOHHAsE OTUMITHAAA IO XUMUHU: TEIEKOMMYHHUKAIIMOHHBIH 00pa30BaTeIbHBINA MPOEKT.

Poccuniickoro
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