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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XuMHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABIEHA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacraBieHHbIX B DI'OC OO0, a Taxke Ha ocHOBe (eaepanbHON paboded mporpaMMsl
BOCTIMTAHUS U C YYETOM KOHIEIIMH MPETOIaBaHHs YUeOHOTO IpeaMeTa « XUMUsD) B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepanuu.

[IporpamMma mo xuMuu Ja€T MpeaCcTaBlICHHUE O LETsIX, 00IIel cTpaTernu 00y4eH s, BOCIIUTAHHS
W pa3BUTHs OOydYalOMIMXCA CpEACTBAMHU YYEOHOTO TpeAMETa, YCTaHABIMBACT O0s3aTeIbHOE
MpeaMETHOE COoJlepKaHue, IpeaycMaTprUBaeT pacpeaeeHUe ero Mo Kiaccam U CTPYKTypUPOBaHHUE IO
pa3menaM M TeMaM MpOrpaMMbl IO XHUMHH, OMNpPEIENseT KOJIMYECTBCHHBIE W KaueCTBEHHBIE
XapaKTePUCTUKU COAECPKaHUsI, PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh M3YUYCHUS XUMHUH C YYETOM
MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSA3€W, JIOTUKH Y4YeOHOro Tpoliecca, BO3PACTHBIX
ocoOeHHOCTEH 00YyYaroUIMXCsl, ONpeNeNsIeT BO3MOXKHOCTH MpeaMeTa JJisl pean3aliuu TpeOOBaHH K
pe3yJibTaTaM OCBOEHHSI OCHOBHON 0O0pa3oBaTeNbHOW MPOTpaMMbl HA YPOBHE OCHOBHOTO 0OIIEro
o0pa3oBaHMsI, a TaKKe TpeOOBaHWH K pe3ylbTaraM OOYYEeHHUS XMMHHM Ha YpOBHE Leliell M3ydeHUs
MpeaMeTa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATENBHOW ACATENLHOCTH 00yYaromerocs o OCBOCHHUIO
y4eOHOTO COJICPIKAHMSL.

3HaHUEe XUMHUH CITy>)KUT OCHOBOW AJisi ()OPMHPOBAHHSI MHPOBO33PECHHUSI 00YyUarollerocs, ero
MpeACTaBiIeHUl O MaTepUaIbHOM E€IWHCTBE MHUpA, BAKHYIO POJb UTpaoT (GopMupyeMbie XUMHUEH
MpeJCTaBICHUs] O B3aMMOIPEBPAIICHHUSIX YHEPTUU M 00 DBOJIIOLMH BEIIECTB B MPHUPOJE, O IMyTAX
pelieHus r1o0aNbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTeTUUECKO,
MUILIEBON M SKOJIOTHUECKON 0€30MacHOCTH, IPOOIIEM 3IpaBOOXPAaHEHHSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEH ISl camMOpa3BUTHA M (HOPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, e€ o0uIel 1 (yHKIIMOHAIBHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMUpOBAHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH OOYYarOIIMXCS,
HaBBIKOB MX CAMOCTOSITENbHOW y4eOHOU JeSTeNIbHOCTH, SKCTIEPUMEHTAIBHBIX M HUCCIIEA0BATEIbCKHX
YMEHUI, HEOOXOJMMBIX KaK B IOBCEJHEBHOW )KHU3HHU, TaK M B MTPOPECCUOHAILHON e TEIbHOCTH;

3HAaKOMHT CO CTeln()UKON HAyIHOTO MBIIIIJICHUS, 3aKJIa [bIBaET OCHOBBI IIEJIOCTHOTO B3TJIsi/Ia Ha
€/IMHCTBO TPUPOJBI M YENIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TaioM B ()OPMHPOBAHUH €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH 00YYarOIINXCS;

crnoco0cTByeT (hOPMUPOBAHUIO IICHHOCTHOT'O OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHUe 00yYaroIuXCsl.

JaHHbple HampaBlieHHs B OOYYCHWH XUMHH OOECIIEUMBAIOTCS CIEIUPHUKON COAepKaHHs
y4eOHOTO TpeAMeTa, KOTOPBIA SIBISETCS TMEAarornyeckKd aJalTHPOBAHHBIM OTpaKEHHEM O0a30BOii
HAYKW XMMHUH Ha OTIPE/ICIIEHHOM JTare e€ pa3BUTHSI.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHE
00yYaroIUMHCSI CUCTEMbI TEPBOHAYAIBHBIX TMOHSATHA XHUMHH, OCHOB HEOPraHWYECKOW XUMHH U
HEKOTOPBIX OTJIENIbHBIX 3HAYNMBIX MOHSATHIH OPTaHUYECKONH XUMHUH.

CTpyKTypa coJiepaHus TPOrpaMMBbI [0 XUMHHU c(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO ITO/IX0/1a
Kk e& um3ydyenuto. CojiepkaHUE CKIIAIbIBACTCS W3 CHUCTEMBl NMOHSATHH O XMMHYECKOM JJIEMEHTE M
BEIIECTBE U CUCTEMbI IOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPTraHU30BaHbI
MO TPHHIUITY TIOCJIEAOBATEIBHOTO Pa3BUTHS 3HAHMA HAa OCHOBE TEOPETUYECKUX MPECTABICHUI
pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUeHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akonHa J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHa XMMUU;

— YYEHHsI O CTPOCHUU aTOMa M XHMUYECKOU CBSI3H;

— MPEJICTABICHUH 00 IEKTPOIUTHYECKOHN TUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teoperudeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIMPHYECKH MONYYCHHBIX H
OCMBICIICHHBIX (DaKTOB, PAa3BUBAIOTCS MOCIIEAOBATEIBHO OT OJHOTO YPOBHS K APYTOMY, BBIIOJHSSA



(GyHKUNUU OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH MPAaKTUYECKOTO
MPUMEHCHUS U MOJIYYCHUS U3y4aeMbIX BEILECTR.

OcBoeHwe MporpaMMBI [0 XUMHHU CIIOCOOCTBYET (HOPMHUPOBAHUIO TIPEACTABICHHUS O XUMHUECKON
COCTAaBIISIIOIICH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOH MPUPOJbI, IEHHOCTHOTO OTHOIICHHS
K HayYHOMY 3HaHHUIO U METOJaM IO3HaHUS B HayKe. V3ydeHHe XUMHUH POUCXOAUT C MPUBJICYCHUEM
3HAHUU U3 paHEe N3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpyxaroimui Mupy, «buonorus. 5—7 knacce» u
«®Dusuka. 7 Knacey.

[lpy u3ydeHHH XUMHH MPOMCXOTUT (POPMHUPOBAHUE 3HAHWN OCHOB XMMHUYECKOW HAYKU KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, TPAKTHUECKON NESTEIBHOCTH YENIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOH KyNbTYphl. 3a/aua y4eOHOro MpeaMeTa COCTOMT B (POPMUPOBAHUN CHUCTEMEI
XUMHYCCKUX 3HAHWA — BaKHEHIIUX (PAKTOB, MOHATHUH, 3aKOHOB W TCOPETHUYCCKUX IOJIOKEHUM,
JOCTYIHBIX 0000IEHHH MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HAyKH, B PUOOIIECHHN K HAyYHBIM
METOJIaM TIO3HAHHUS NPU U3YUYEHUH BEIIECCTB M XUMHUYCCKHX PEaKIUd, B (POPMHUPOBAHHU U PA3BUTHU
MO3HABaTENFHBIX YMEHUH U X TIPUMEHEHHUH B y4eOHO-TI03HABATEIBHON 1 Y4eOHO-HCCIIe0BATEIbCKON
JesITeIbHOCTH, OCBOCHHUH TIPaBHJI 0€30MacHOTr0 0OpalleHus C BEIIECTBAMHU B IIOBCETHEBHOM KU3HH.

[lpy w3ydyeHMM XWUMHHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHWSI Ba)KHOE 3HAUCHHE
npuoOpeny Takue e, Kak:

— (GOopMHPOBaHHE HHTEJUICKTYANbHO pa3BUTON JUYHOCTH, TOTOBOH K CaM000pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY IMPHHSATHIO PEIICHHUH, CIIOCOOHOW aJanTHPOBaThCsl K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBlIeHHOCTh OOy4YeHHsT Ha CHCTEeMaTHYecKoe MpuoOIIeHHe oOydaromuxcs K
CaMOCTOSITEIbHOM TO3HABATEIBHOW NIEATCIBHOCTH, HAYYHBIM METOJaM TO3HaHHA, (HOpMHUPYIOIIUM
MOTHBAIIHIO U Pa3BUTHE CTIOCOOHOCTEH K XUMHU;

— obecrieueHre YCIOBUM, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYAIOUIMMHUCS — OMbITa
pa3HoOOpa3HO MAeATENPHOCTH, TO3HAHHWS M CAMOIO3HAHHMS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIINH ), IMEIOINX YHUBEPCATbHOE 3HAUCHHUE ISl PA3IMYHBIX BUJIOB JIESITEITBHOCTH;

— opmupoBanue 001l (YHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC
YMEHUI OOBACHATh M OICHUBAThH SIBICHUS OKPYXAIOIIEr0 MHpPa, WCIOJIb3Yys 3HAHUS M OIIBIT,
MOJIyYEHHBIC TIPU N3YYCHUU XUMUH, IPUMEHSITh UX MPU PEUICHUH TPOOJIEM B IOBCEIHEBHOW XKHU3HU U
TPYZIOBOH IESTEIBHOCTH;

— (opmupoBaHue y 0OydaromUXcss T'YMaHHCTHYECKHX OTHOUICHWH, TOHWMAaHHS [IEHHOCTH
XAUMUYECKUX 3HAHHUH JJIS1 BEIPAOOTKH SKOJIOTHUYECKH 1eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOH
NeSITENIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3JI0POBbS M OKPY’Kalollel IPUPOTHON Cpelibl;

— pa3BUTHE MOTHBAIMU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHS OOIICUEIOBEYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOQHIIS U
HaTPaBJICHHOCTH JAaJbHEHIIIETO 00yUeHHS.

OOmiee 4mciao 4acoB, OTBEAEHHBIX IS W3y4YeHHsT XMMHUW Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2 yaca B Hezemo), B 9 kiacce — 68 gacoB
(2 gaca B HEeneNIO).



COJAEP/)KAHUE OBYYEHU

8 KUIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponbs XUMUM B )KU3HU 4el0BeKa. XUMUS B CUCTEME HAyK. Tesla U BelecTsa.
dusuveckre CBOICTBA BEUIECTB. ATperaTHOe COCTOsSHUE BellecTB. [[oHATHE 0 MeTOAax MO3HAaHUS B
xuMuu. YucTele BemecTBa U cMecH. CriocoObl pa3fieNieHus: CMecei.

ATOMBI U MOJIEKYJBI. XUMHUECKHE 371eMEHThl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. IIpocThie u
CJIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuueckass Gopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtaBa BelecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOcUTENbHAsI MOJIEKYyIsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOT'0 3JIEMEHTA B COCIUHEHUN.

KomnnuecTtBo BemectBa. Moabs. MossipHas macca. B3anMocBs3p KonndecTBa, Macchl M 4Hcia
CTPYKTYPHBIX €IUHHUII BellecTBa. PacuéTel Mo GpopMmysaM XMMUYECKUX COCTUHCHUM.

dusnveckre U XUMHUYECKUE SIBICHU. XUMUYECKasl peakiys U e€ MpU3HaKu. 3aKOH COXpaHEeHUS
Macchl BelecTB. XWMHUYecKue ypaBHeHUs. Knaccupukanuss XMMHYECKHX peakiuid (coelnHeHus,
pas3oKeHusl, 3aMeIeHHs, 0OMEHa).

Xumuueckuit IKCnepuUMeHm ¢ UCNONAb306AHUEM 000PYOosanusn u peakmueos mouku Pocma:

3HaKOMCTBO C XHMHYECKOW IMOCYIOW, TMpaBwiaMu paboThl B 1abOpaTopuu W NpHEMaMU
oOpartieHus ¢ 1a00paTOpHBIM 000PY/IOBAaHUEM, U3yUCHUE U ONMCAHUE (PU3NICCKUX CBOWCTB 00pa3IioB
HEOpPraHMYEeCKHX BEIECTB, HaOIroAeHNe (pu3nyeckux (IUTaBJICHUE BOCKA, TasHUE JIbJla, pacTUPaHUE
caxapa B CTyINKe, KMIEHHWE M KOHJIECHCAlUs BOJbI) M XUMHYECKHUX (TOPEHHME CBEYH, MPOKAJIUBAHHUE
MEJHOW TMPOBOJIOKH, B3aMMOJICHCTBHE Mella C KHCIOTOH) sIBICHHWH, HAOJIOICHWE M OIKCaHUE
MPU3HAKOB TMPOTEKAHUST XWMHUYECKHX peakiui (pa3iokeHue caxapa, B3aHMMOJCHCTBHE CEpHOI
KHCJIOTHI ¢ XJI0puaoM Oapus, pasnoxenue ruapokcuna meau (II) npu HarpeBanuu, B3amMoeiicTBre
Kese3a ¢ pactBopoM coiu meau (1), u3ydeHne crmocoOoB pa3ieieHus] CMECei: ¢ TOMOIIBI0 MarHUTa,
¢wIbTpOBaHUE, BIIApUBaHKUe, NUCTHIUISAIMS, XpoMmarorpadus, MpoBeJeHHE OYHCTKU MOBAPEHHOM
CONM, HAONIONEHWE M OIUCAaHHWE pe3yJbTaTOB IPOBEIACHHUS OIBbITA, HIUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MACChI, CO3JJaHIE MOJIEICH MOJIEKY (IITapOCTEPKHEBBIX).

Baskuejinue npeacTaBuTe 1 HEOPraHUYeCKUX BeleCTB

Bosnyx — cmecp razoB. CoctaB Bozayxa. Kucmopom — 31€MEHT M HPOCTOE BEIIECTBO.
Haxoxaenue xucimopoga B mpupojae, QU3MUECKHE W XUMHYECKHE CBONCTBA (peakiyu TOPEHUs).
Oxcunpl. [lpumenenne xucnopoga. CrocoObl TONydeHHsT KHCIOpoaa B jaboparopuu |
MPOMBIIIICHHOCTH. KpyroBopoTt kuciopoga B mnpupoge. O30H — amioTponHas Moauduranus
KHUCJIOPOJA.

TemnoBoit 3ddekr xXUMHUYeCKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHS, DJK30- H
9HAOTEpPMUYECKHE peakiiy. ToIIMBO: yroias U MeTaH. 3arpsi3HeHHe BO3/lyXa, yCUIIEHHE TapHUKOBOTO
addekra, pa3pyiieHre 030HOBOTO CJIOS.

Bopopon — aneMeHT 1 mipocToe BelecTBo. HaxoxieHre Bojopoia B pupoe, pusndeckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI ToTydeHust. KucioTsl u conu.

ModsipHbIit 00BEM ra30B. Pacyérsl 0 XUMHUYECKUM YPaBHEHUSIM.

®uznueckne cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTtBopel. HacklieHHbIE U
HEHACBIIICHHBIE PACTBOPBI. PacCTBOPUMOCTh BEWIECTB B Boje. MaccoBasi 10 BELIECTBA B pacTBOPE.
Xumuyeckne cBoicTBa Bonbl. OcHoBaHWS. Poibp pacTBOpoB B MpUpOAE W B JKM3HM UEJIOBEKA.
KpyroBoport BojibI B mipupo/ie. 3arpsi3HeHne NPUPOAHbIX Bo. OXpaHa U OYHCTKA TPUPOTHBIX BOJI.

Knaccudukanuss Heopranudeckux coemuHennit. Oxcuapl.  Knaccudukamnms OKCHIOB:
coneoOpasyromie (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIe) M HecojeoOpasyronme. Homenkiarypa
okcuJ0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. IToiyueHne OKCHI0B.

OcHoBanus. Krnaccuukarnus OcHOBaHWA: INENOYM W HEPACTBOPHMBIE  OCHOBAHMSL.
Homenknatypa ocHoBaHuil. ®Dusnueckue U XUMHYECKHE CBoOiicTBa oOcHOBaHMM. [lomyueHue
OCHOBaHMIA.



Kucnotel. Knaccudukanus xucinor. Homenkmarypa kucior. Dusmyeckue M XUMUYECKHE
cBoricTtBa kucioT. Pan aktuBHoctu MmetaiuioB H. H. bexerosa. Ilomyuenue kucinor.

Conu. Homenknarypa coneil. @usndeckue 1 XuMU4ecKue cBoiicTa cosnell. [lomyuenue conen.

I'eneTn4deckas CBA3b MEKIY KJIACCAMHU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm ¢ UCnOab306aHUeM 000PY008anUsa U peakmueos mouku Pocma :
KayecTBEHHOE ONpe/eieHUe CONCpKaHUsl KHUCIOpPOAa B BO3AyXe, MOJYy4YeHHE, COOMpaHHe,
pacmo3HaBaHWE M M3YYCHHUE CBOICTB KHUCIIOpOJa, HaOMIOJeHHE B3aUMOACHCTBHS BEIIECTB C
KHCIIOPOJIOM W YCJIOBHSI BO3HWUKHOBEHHSI M TPEKpalicHHUs TopeHus (Toxapa), O3HAKOMIICHHE C
o0pa3uamMy OKCHAOB M ONMCAHHE MX CBOMCTB, MOJy4eHHE, cOOMpaHHUe, paclio3HaBaHUE U H3y4YeHHUE
CBOWMCTB BojOposia (TopeHue), B3auMmojeicTBue Bojopoga ¢ okcumom wmenu (I) (Bo3moxkHO
WCTIONB30BaHUE BHIEOMATEPUANOB), HaOIIOAEHHE o00pa3loB BEHIECTB KOJUYECTBOM | MOJIb,
HCCclieIoBaHne 0COOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3IUYHON PaCTBOPHUMOCTBIO, TPUTOTOBJICHHUE
pacTBOpPOB C ONPENEIIEHHOW MAacCOBOM JIOJIEM PacTBOPEHHOTO BEUIECTBA, B3aUMOJEHCTBHUE BOMBI C
MeTaljaMHu (HaTpueM M KaiblieM) (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPHAIOB), MCCIEIOBaHHUE
00pa3lloB HEOPraHMYECKHX BEUICCTB pa3IMYHBIX KJIaCCOB, HAONIOJCHUE HM3MEHEHHS OKPAaCKH
WHAUKAaTOPOB B pacTBOpax KHCJIOT M IIeNoYel, u3ydeHue B3aumojedcTBus okcunpa menu (II) c
pacTBOPOM CEPHOM KHCIJIOTBI, KHCIOT C METAUIAMM, PEaKUUd HEWTpalh3aluH, I0JIyYeHUe
HEPaCTBOPUMBIX OCHOBAHUI, BBITECHEHHME OJHOIO METaula JPYIMM M3 PacTBOpa COJIM, PELIEHUE
SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Ba)kHeMIe Kiacchl HEOPraHMYECKUX COEAMHEHUI.

IMepuonuyeckuii 3axkoH u Ilepuoamueckass cucreMa xuMu4veckux 3viemenros . H.
MenneneeBa. CTpoeHHe aToMOB. XHMMHYecKas CBsi3b. OKHCIHTEIbHO-BOCCTAHOBHMTEIbHbIE
peakuumn

[lepBbie MOMBITKU KIACCU(PHUKAIIMM XUMHUYECKHX SJIEMEHTOB. [IOHATHE O rpynmax CXOJIHBIX
3JIEMEHTOB (ILEJIOYHbIE W LIEIOYHO3EMENbHBIE METalIbl, TajOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHIBI.

ITepunonnuecknii 3akoH. [lepuonnyeckas cucrema XuMuueckux anemeHTos J[. 1. Menneneesa.
Kopotkonepuoanas u jivHHONIeproaHas GopmMbl [leproanueckoit CUCTEMbl XUMUYECKUX 3JICMEHTOB
. . Menneneesa. Ilepuoasl u rpynmsl. @U3ndecKuii CMBICI ITOPSIKOBOIO HOMEpa, HOMEPOB IEpUOAA
Y TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTaB atoMHbIX sjep. M3oTtombl. OnexTpoHbl. CTpoeHHe 31eKTPOHHBIX
000J104eK aTOMOB TepBhiX 20 XuMUUecKux ieMeHToB [lepuoauueckoii cucremsl J1. M. Mennaeneera.
XapaKkTepUCTUKAa XUMHUYECKOIO0 3JIEMEHTA IO ero nosoxeHuto B llepuoguueckoit cucreme JI. U.
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHs paJryca aToOMOB XHMHUYECKHX 3JEMEHTOB, METANTMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB M0 TpyMIaM 1 Mepruoaam.

3nauenue [lepuognueckoro 3akoHa u llepronnyeckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB IS
pa3BUTHs HayKu U nipakTuku. [. Y. MeHaeneeB — yu€Hblil U rpak JaHUH.

Xumuaeckas cBs3b. KoBaneHTHas (TIOJIIpHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATETHFHOCTD
XUMHUUYECKHUX AJIEMEHTOB. OHHAasI CBS3b.

Crenens okucieHusi. OKHCIUTENFHO-BOCCTAHOBUTEbHBIE peakiui. [Iporecchl oKucieHus u
BOCCTaHOBJIEHNA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:.

M3y4eHne 0O0pasloB BEIIECTB METAJIIOB M HEMETAJUIOB, B3aMMOICHCTBHE THAPOKCH/IA IIMHKA C
pacTBOpaMM KHUCIOT M LIEJI0YEH, IPOBEAECHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTENBHO-
BOCCTaHOBHUTENIbHBIX pPeaklnii (TOpeHNe, PEaKINK PA3I0KEHNs, COETMHEHUS).

Medxcnpeomemmusie cea3u

Peanm3aryst MeXIIpeIMETHBIX CBA3EH MPH U3YyUEHUH XUMHH B § KJlacce OCYIIECTBIISIETCS Yepe3
WCIIONTB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TIOHATHHA, TaK W TOHATHH, SBIISIONTAXCS
CHUCTEMHBIMU JJIsI OTJIETbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.



OOmire ecTecTBEHHO-HAYYHbIC MOHATHS: HAyYHBIH (akT, THIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiacCu(UKaIHs, IEPHOINIHOCTh, HAOII0IeHHE, SKCIIEPUMEHT, MOJCTMPOBaHUE, H3MEPEHUE,
MOJIETIb, SBJICHUE.

®dusuka: Marepus, aTOM, OJJIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIHJ, HU30TOIHI,
PannoaKTUBHOCTD, MOJIEKYJIa, SIEKTPHUECKHIA 3apsijl, BEMIECTBO, TeN0, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, T'a3, (GU3NUECKUE BEIUIHHBI, €IMHHULIBI U3MEPEHHS, KOCMOC, TJIaHEeThI, 3BE311b1, CoHIIe.

Buonorust: porocunTes, neixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, TONE3HBIE HUCKOIMAEMEBIE,
TOIUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMHYecKkas peakums

ITepnonnueckuii 3akoH. [lepuoauyeckas cucrema xuMuueckux snemeHTos . 1. Menneneesa.
Crtpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBONCTB XMMHUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX
MEepPUOJOB, Kalus, KaJbIUs M HUX COCJUHEHHH B COOTBETCTBHU C TIOJOXEHHEM D3JEMEHTOB B
IIepuonnueckoii CUCTEME U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHUABl XUMHUYECKOH CBs3M. THNBI KPUCTAJIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTALIMYECKON PEIIETKY M BUJ1a XUMUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUUECKUX BEIIECTB. XUMUYECKHE CBOWCTBA BEILIECTB,
OTHOCSIIMXCS K pa3IU4HbIM KJlaccaM HEOPraHMYeCKWX COEJMHEHUH, TeHeTHdeckas CBs3b
HEOpPraHUYEeCKUX BEIIECTB.

Knaccupukanms XUMHYECKUX peakUuid M0 pa3iMyHbIM TpU3HaKaM (M0 YHCIY W COCTaBY
YyUYacTBYIOIIUX B PEAKLUH BEIIECTB, MO TEIJIOBOMY 3PQEKTy, 0 U3MEHEHHIO CTETICHEH OKHCICHUS
XAUMUYECKUX 3JIEMEHTOB, M0 00PaTUMOCTH, TI0 yYacTHIO KaTalu3aTopa). DK30- U SHAOTEPMUUYECCKHE
peakuuu, TepMOXUMHUYECKHE YpaBHEHUSI.

[loHsiTHE O CKOpPOCTH XHMHUYECKOW peakuuu. [loHsTHE 00 OOpaTHMBIX M HEOOPaTHUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOTeHHBIX M TeTepOoTreHHBIX peaknusx. [lonarue o karammse.
ITonsiTHe 0 XUMHYECKOM paBHOBeCHHU. DAKTOPHI, BIMSIOLIME HA CKOPOCTh XMMHUYECKOW peakuuu U
TIOJIO’KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCITUTENTHHO-BOCCTAHOBUTEIbHBIE ~ PEaKIMW, OJJCKTPOHHBIH  OalaHC  OKHCIHMTEIHLHO-
BOCCTaHOBUTENbHOU peakiyy. CocTaBieHNEe YpaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENBHBIX pEaKIInil
C HCTIOJIb30BAHNEM METO/Ia AJIEKTPOHHOTO OaslaHca.

Teopust >MEKTPONUTUYECKON AMCCOIMALMU. OJIEKTPOIUTHl U HEIJIEKTPOIUTH. KaTHOHBI,
aHUOHBI. MeXaHH3M JMCCOLMAIMY BEIIECTB C PA3INYHBIMU BUAAMH XUMHUYECKOU cBsi3u. CTemneHb
nuccorarii. CHIbHBIE U CIIa0BbIe SJIEKTPOIUTHL.

Peakiun moHHOro OOMeHa. YCIOBHSI TpPOTEKaHUs] Peakluii MOHHOTO OOMEHa, IOJIHBIC H
COKpalI€HHble HOHHBIE ypaBHeHHUs peakiuil. CBoiicTBa KHCIOT, OCHOBAaHMN U cojieil B cCBeTe
MIpeCTaBIeHN 00 AIEeKTPOTUTHUECKOH nrucconnanun. KadectBennsle peakiuu Ha HOHBL. [loHATHE O
TUAPOJIN3E COJIEN.

Xumuueckuil IKCHEPUMERM ¢ UCNOIb308AHUEM 000PYOOSAHUA U PeaKmugoe mouku Pocma:

O3HAKOMJIEHHE C MOJEIISIMH KPUCTAIUTMUECKUX PEMIETOK HEOPTaHMUECKHUX BEIIECTB — METAIIJIOB
W HeMeTaIuIoB (Tpadura U anmasa), CII0KHBIX BEIIECTB (XJIOpH/Ia HATPHS), UCCIIeJOBAHIE 3aBUCUMOCTH
CKOPOCTH XWMHYECKOW peaKkIuu OT BO3JACHCTBHS Pa3MUYHBIX (AKTOPOB, HCCIETOBAHHE
3NEKTPOTPOBOJHOCTH PAaCTBOPOB BEIIECTB, IMPOIECCa AMCCOIMALNN KHCIOT, IIEJIOYed W COJel
(BO3MOXHO HCIIONIB30BaHNE BHJIEO MATEPHAIIOB), TIPOBEACHNE OMBITOB, WILTIOCTPUPYIOLINX MPU3HAKH
MIPOTEKAHUS peaKIii HOHHOTO oOMeHa (0Opa3oBaHMe ocanKa, BEIACIECHNE Ta3a, 00pa3oBaHUE BOMIbI),
OTIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX pEakiuil (TopeHwue,
peakuuu PpasNoKeHUs, COENWHEHHs), pPACIIO3HABAaHHE HEOPTaHWMYECKHMX BEUIECTB C MOMOIIBIO
KaueCTBEHHBIX PEAKIIHi Ha HOHBI, pEIIeHHE AKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTanjasl 1 UX coeTMHEHUS

OO6mras xapakTepucTUKa TrajoreHoB. OcoOEHHOCTH CTPOEHHUS] aTOMOB, XapaKTEPHbBIE CTETICHU
okucienus. CTpoeHue 1 pu3nyecKre CBOMCTBA IPOCTHIX BELECTB — I'aJOI€HOB. X UMUYECKHUE CBOMCTBA



Ha TpuMepe xjopa (B3aMMOJEHCTBHE C MeTaJUIaMH, HEMeTajulaMH, MIeIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XHMHYECKHME CBOWCTBa, TMOJlydyeHHWEe, NpuMeHeHue. J[leiictBue ximopa ¥
XJIOPOBOJOPO/ia HA OPTaHM3M 4YeNoBeKa. BakHelne XJIOpUAbl M UX HaXOXKJICHUE B IPUPOJE.

Obmas xapaktepuctuka d1MeMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHn okucienus. CTpoeHue u Gprusndeckrne CBOMCTBA MPOCTHIX BELUIECTB — KHCIOPOaa
U cepbl. AIIIOTPOIHBIE MOAU(HUKAIIMN KUCIOPO/Ia U cepbl. XMMUYECKHe CBOKUCTBaA cepbl. CepoBOAOpOLI,
CTpoeHHUe, (QU3MUECKHEe U XUMUYecKHue cBoiicTBa. OKCHABI Cepbl KaK MPEACTABUTENN KHCIOTHBIX
okcuaoB. CepHasi KHCIOTa, GU3NIECKUE M XUMHUYECKHEe CBOMCcTBa (00IIMe KaK IpeICTaBUTEN Kilacca
KHCIOT U crenuduyeckne). XUMUYECKHE PEaKIHH, JICKAIMe B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJYYEHHUs] CEpHOM KUCIOTHL. [Ipumenenue cepHoil kucinoTel. CONM CepHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cyibdar-non. HaxoxneHue cepsl 1 €€ COeAMHEHHI B TPUPoJie. XMMUYECKOE 3arpsi3HeHNE
OKpy’Karolel cpelibl COeANHEHUAMHU Cepbl (KUCIOTHBIE NOXKAHU, 3arps3HeHUE BO3AyXa U BOAOEMOB),
CHOCOO0BI €T0 MPEAOTBPAILCHHS.

OOmias  xapaktepucTHKa dyeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIE CTEIEHU OKUCIEHUs. A30T, paclpoCTpaHEHUE B MPHUPOJC, GUIUUECKUE U XUMHUUECKUE
cBorictBa. KpyroBopor azora B mpupoge. AMMHaK, ero (U3MYEeCKHE W XHMHUYECKHE CBOWCTBA,
MOJIYy4YC€HUC U ITPUMCHCHUC. Conu aMMOHMUs, UX (1)I/I3I/I‘IGCKI/IG U XUMHUYECKHEC CBOfICTBa, IMPUMCHECHUC.
KavecTBeHnass peakuusi Ha HMOHBI aMMOHHA. A30THas KHCIOTa, €€ MONy4deHue, (PU3ndYecKkue u
XHMUYeCKHe CBOHCTBA (00IIME KaK MPeACcTaBUTENs Kilacca KUCIOT U crienuduueckue). Mcmnons3zoBanue
HUTPATOB U COJIEH aMMOHHsI B KaueCTBE MHHEPANBHBIX yIOOpeHUH. XHWMHUUECKOe 3arpsi3HEHHUE
OKpyJKarolel cpelbpl COeNMHEHUSIMH a30Ta (KHUCIOTHBIE JOXIHM, 3arps3HEHHE BO31yXa, MOYBHI H
BogoémoB). docdop, amuioTponHble Mogudukauu Gochopa, GU3NIECKHEe U XUMUYSCKHE CBONCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Gu3MUeCKUe W XMMHYCCKUE CBOMCTBA, MOJIYYCHHE.
Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPATBHBIX YA0OPSHUH.

OObmas xapaktepuctuka d1eMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHST aTOMOB,
XapakTepHbIe CTEMEHH OKHCICHUs. YTIepoJ, alJIOTPOIHbIe MOAM(HKAIUK, pacTpOCTpAaHCHUE B
npupojie, Gpu3MUecKrue U XUMHUECKHUE CBocTBa. AjncopOums. KpyroBopoT yriepona B HpUPOE.
Oxcuppl yriaepona, ux (usnueckue W XMMUYECKHE CBOWCTBA, JICWCTBUE HA JKUBBIC OPTraHU3MBI,
MOJIyYeHHUE U TPUMEHEHHE. ODKOJIOTMYECKHE MPOOJIeMbl, CBsi3aHHBIE ¢ OKcuaoMm yriepoaa (IV),
THIIOTE3a TII00abHOTO MOTEIUICHHSI KITMMATa, MApHUKOBBIH 3QQeKT. YToabHasE KUCIOTa U € COIH, UX
¢u3nueckue W XUMHUYECKHE CBOWCTBA, MOJy4YeHHE M NpuMeHeHue. KadecTBeHHass peakiusi Ha
kapOoHaT-noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[lepBoHavanpHBIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepoaa (MeTaH,
9TaH, OTWIEH, aleTWJIeH, JTaHOJ, TJHUIEPHH, YKCycHas KucioTa). [IpupojHble HWCTOYHUKHU
YTIIEBOIOPOJIOB (YToJib, IPUPOHEIH ra3, HeTh), MPOAYKTHI MX epepaboTku (OEH3UH), UX POJIb B OBITY
" IMPOMBIIIJIICHHOCTH. ITonsTHe 0 6I/IOJ'IOFI/I‘ICCKI/I BaXXHBIX BCHICCTBAX: XUpaAX, 6em<ax, yriieBoaax — u
HX POJIH B )KU3HHU YCJIOBCKA. MaTepI/IaIIBHOC CANHCTBO OPraHUYCCKUX U HCOPraHUICCKUX COG}IHHGHHﬁ.

KpemHuii, ero ¢pusnyeckre u XMMUYECKHE CBOWCTBA, MMONydeHHe U npumenenue. CoelnHeHUs
KpemHUs B mpupoge. O6mue mpencrtaBieHuss o6 okcuae kpemuusa (IV) m KkpeMHHEBOW KHCIOTe.
CI/IJ'[I/IKaTI)I, HUX HUCIIOJIB30BAaHNEC B 6BITy, B ITIPOMBIIIIJICHHOCTH. Baxnenmmue CTPOUTECIIbHBIC MaTCpHAJIbI:
KepaMHuKa, CTEKJIO0, I[IEMEHT, OCTOH, kene300eToH. [IpoGiieMbl 0€30MacHOro HCIOIb30BAHMS
CTPOUTEIIbHBIX MaTECpHUAJIOB B HOBCGZIHCBHOI;‘I JKN3HU.

Xumuueckuit IKCnepuMeHm ¢ UCNONAb308AHUEM 000PYOO6aHusn u peakmueos mouku Pocma:

H3yueHHe OOpa3llOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MpPOBEJICHHE
Ka4C€CTBCHHBIX peaKqu/'I Ha XJIOPHUJA-UOHBI M Ha6_HIOJIeHI/Ie IIPU3HAKOB HX IIPOTCKaHUA, OIBITHI,
oTpaxkaronue (U3NYECKHE M XUMHUYECKHE CBOMCTBA TaJlOT€HOB W HX COCAMHEHHUH (BO3MOXHO
WCTIONIb30BAaHNE BHIEOMATepHANIOB), O3HAKOMJIEHME C oOpa3nam XJIOpHAOB (TaJOT€HUIOB),
O3HaKOMIJIEHHE ¢ 00pa3iaMu cephbl U e€ CoeTMHEHUIME (BO3MOXHO UCTIONIL30BAHNE BUICOMATEPUATIOB),
HaOJIo/IeHUe TIpollecca OOYTIIMBaHUS caxapa IoJl JISHCTBUEM KOHIIEHTPHUPOBAHHON CEPHOW KHUCIOTHI,
M3y4YeHUE XUMUYIECKUX CBOMCTB pa30aBIICHHON CEpHOI KUCIIOTHI, TPOBEICHUE KAUeCTBECHHOHN peaKITui



Ha CyJIb(aT-uoH 1 HaOJII0JeHNE MTPU3HAKa e€ MPOTEeKaHusl, 0O3HAaKOMJICHHE C (PU3NIECKUMH CBOHCTBAMHU
azora, Qocdopa M ux coeauHEHMH (BO3MOXKHO HCIIOIB30BAHUE BHICOMATEPHUAIOB), 00pa3LaMH
a30THBIX U (QOCHOPHBIX yAOOpeHUH, ModydeHue, coOupaHue, paclo3HaBaHHEe M W3yYeHHE CBOHCTB
aMMHaKa, IpoBeJCHNE KaUeCTBEHHBIX Peaklnii Ha HIOH aMMOHUS M pocaT-uOH U U3yUeHHE TPU3HAKOB
WX TPOTEKaHWs], B3aMMOJACHCTBHE KOHICHTPUPOBAHHOW a30THOW KHCIOTHl C MEIObl0 (BO3MOXKHO
WCTIONBb30BaHKE BUICOMATEPHAIIOB), U3yUeHHE MOJETIeH KPUCTAJUIMYECKUX PEHIETOK anMasa, rpadura,
¢dymnepeHa, 03HaKOMJIICHUE C IPOLIECCOM aACOpOLMU PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM
W YCTPOHCTBOM MpPOTHBOra3a, MOJy4YeHHE, CcOOMpaHWe, paclo3HaBaHWE W H3YYEHHE CBOWCTB
YIIIEKHUCIIOTO Ta3a, NMPOBEJCHNE KAUeCTBCHHBIX peakluii Ha KapOOHAT M CHUIIMKAT-HOHBI M M3Yy4YeHUE
IIPU3HAKOB UX IPOTEKAHUS, O3HAKOMIICHUE C IIPOAYKIUEN CHUIMKATHON IPOMBIIIIEHHOCTH, PELICHUE
3KCIIEPUMEHTAIbHBIX 33Ja4 110 TeMe « BakHeWIue HeMEeTaJUIbl U UX COSUHEHUS.

MeTtaibl 4 HX COeAMHEHHSA

OO6mias xapakTepUCTHKa XUMHUYECKHUX JJIEMEHTOB — METAIIJIOB HA OCHOBAaHUU HMX TIOJIOKCHUS B
[Tepuonnueckoit cucreme xumudeckux 3meMentoB [l. Y. MenneneeBa u crpoenust atoMoB. CTpoeHHE
MeTaJlIoB. Metayuindyeckas CBSI3b U METAJUIMYECKas KPUCTAITNYECKas pemeéTka. DIeKTPOXUMUYECKUI
psia HanpsbkeHuil MmetayuioB. Dusnyeckue W XMMUYECKHE CBOMCTBa MeTamwioB. OOmme crocoObl
MOJy4YeHus] MeTaIoB. [IoHITHE 0 KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HHU.
CnunaBel (CTanb, 4yryH, TIOpaTIOMHHU, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIUICHHOCTH.

[Ilenounble MeTaJuIbl: NOJOKeHUE B [lepuonnueckoii cucreMe xumudeckux anemenTos J[. M.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXO)KIeHUE B ipupoje. drznueckue n XuMHUUecKrue CBOMCTBa (Ha
npuMepe HaTpuss W Kaius). OKcUIsl U THAPOKCHIBI HaTpusg M Kanus. [IpuMeHeHHe MIeTOYHBIX
METAJJIOB M UX COEINHECHUM.

[IlerouHO3E€MENBHBIE METAJIIIBI MATHUM M KalbLUW: nonoxeHue B Ilepuonnueckoit cucreme
xuMmuueckux a3nemeHToB . M. MeHneneeBa, CTpo€HHME HUX AaTOMOB, HAaXO0XKIEHUE B MPHUPOJIE.
Ousnyueckne 1 XMMHUECKUE CBOMCTBA MarHus W Kaublivs. Baxueimre coenuHeHns KanbIus (OKCU,
THUAPOKCH]I, conn). JKECTKOCTD BOJIBI M CITOCOOHI €€ yCTpaHEeHHU .

Anromunmii: monoxenne B llepumommdeckoit cucremMe xumuueckux osnementoB . .
MeHjeneeBa, CTpOCHHE aTOMa, HaXOXACHHE B Ipupoae. PuU3nMyecKne M XUMHUYECKUE CBOMCTBA
amoMuHuS. AMQoTepHbIe CBOWCTBA OKCHJIA U TUAPOKCHAA ATFOMUHHS.

Kenezo: nonoxxenue B [lepuogmdeckoii cucteme xumudeckux 3nemeHToB /. M. Menneneena,
CTpOEHHE aToMa, HaxOXAeHue B npupojae. Puszndeckre U XUMUYECKHe CBOWCTBa xkeye3a. OKCHUIBL,
ruapoxcusl u comn xenesa (II) u xenesa (I1I), ux cocras, cCBONCTBA U MOJTyUEHHE.

Xumuueckuit IKCnepuUMeHm ¢ UCNONAb306AHUEM 000PYOO6aHusn u peakmueos mouku Pocma:

O3HaKOMIJIEHHE ¢ 00pa3l[aMyi METAJIOB M CIUIABOB, UX (PU3MYECKHMH CBOWCTBAMH, U3yUYCHHE
pe3yabTaTOB KOPPO3HM METAJUIOB (BO3MOYKHO HCIIOJIb30BaHHE BHCOMATEPUANOB), OCOOCHHOCTEH
B3aMMOJEHCTBUA OKCHa KalblUA U HATPHS C BOAOHM (BO3MOXHO HCIIOJIb30BaHUE BUAEOMATEPHAIIOB),
WCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, TpoIlecca TOPEHHs JKele3a B KHUCIOpoAe (BO3MOXHO
WCTIONIb30BaHNE BHUAEOMATEPHANIOB), TMPU3HAKOB IPOTEKAHWS KAadeCTBEHHBIX PEaKIUil Ha HOHBIL:
MarHusl, KaJIbIHs, aTFOMIHMS, TTHHKA, xene3a (I1) u xemnesa (III), menu (II), Habmr0neHNE U OITCAHIE
MIPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMH HATPHA, KaIud U KaJblus (BO3MOXKHO HCIIOJB30BaHHUE
BUJICOMATEPHUAIOB), HCCIIENOBaHWE aM(OTEPHBIX CBOWCTB THIPOKCHJIA ATIOMUHHS W THIPOKCHIA
LIMHKA, pelICHUE dKCIEPUMEHTAIbHBIX 3314 N0 TeMe « BakHelIe MeTamibl U UX COCIUHEHUS».

XuMHus U OKpysKawuas cpeaa

BemectBa u Marepuasibl B IIOBCEHEBHOM >KM3HM YEJIOBEKA. be30IIacHOE HCIIOIb30BaHUE
BEIIECTB U XMMHUYECKUX peaknuii B ObITy. IlepBast moMoIIb Mpu XMMHYECKUX 03KOTaX W OTPABICHHUSX.

XYUMUYECKOe 3arpsA3HEHUE OKpYXalomied cpensl (mpeaenbHas OOMyCTHMas KOHIICHTPAIHS
BemiecTs, ganee — [1JIK). Poas XxuMun B pemieHn# 3KOI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3oB MaTepHaNIOB (CTEKIIO, CTNIABbI METAIJIOB, TOJTUMEPHBIE MAaTEPHAIIBI).

Mexcnpeomemmusle cea3u



Peanuzanusi MeXNpeIMETHBIX CBsI3e MPH U3yYCHUH XUMHHU B 9 KJIacce OCYIIECTBISCTCS Yepes3
UCIIONb30BAaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IIOHATHHA, TaK W TIOHATHH, SBISIOLUIMXCS
CHCTEMHBIMH JUTS OT/ACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBeHHO-HAYYHBIC MOHATHS: HAay4YHbIH (DaKT, TMIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CHHTE3, KJIacCU(HKaIHs, NEPHOANIHOCTD, HAOIIOICHHE, SIKCIIEPUMEHT, MOJICTUPOBAHKE, H3MEPEHHE,
MOJICIb, SIBIICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTUS, MATCPHAJIbI.

dusuka: Marepusi, aTOM, OJCKTPOH, TMPOTOH, HEHTPOH, WOH, HYKIWJA, H30TOIIBI,
PaaroaKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKHUIA 3apsil, MPOBOAHUKH, TIOIYIPOBOAHUKH, AUIICKTPUKH,
(oTOdIEMEHT, BENIECTBO, TelIO0, OO0BEM, arperaTHoe COCTOSIHHE BEIeCTBa, TIa3, PpacTBOP,
pPacTBOPUMOCTb, KPUCTAJUTMUYECKAsl PELIETKA, CIUIABbI, (PU3NUECKHE BEIMYHMHBI, SIUHUIBI H3MEPCHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: ¢ortocunTe3, Apixanue, Ouocdepa, >KOCHCTEMa, MHUHEPAIbHBIE YIOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPO3JICMCHTEI, ITMTATCIIbHBIC BCUICCTBA.

leorpadus: armoctepa, ruapocdepa, MUHEpabI, TOPHBIE MOPOJBI, TIONE3HBIE UCKOMAEMEIE,
TOIUIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOTPAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE pe3ybTaThl 0CBOCHHUS IPOTPAMMBI OCHOBHOTO 00IIETO 00pa30BaHUsI TOCTUTAIOTCS
B X07ic 0OyueHHs XMMHUU B €IMHCTBE YU4EOHOW M BOCIIUTATENBHOW JESTEIHHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMU DPOCCUNUCKMMH COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU,
OPUHATBIME B OOIIeCTBE MpaBWIaMH M HOpMaMu TIOBEJCHUS M CIHOCOOCTBYIOT Mpoleccam
CaMOTO3HAHHSA, CAMOPA3BUTHS M COLMANN3AINH 00yYarOIUXCsl.

JIMuHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH 00YYAIOIINXCSl PYKOBOJCTBOBAThCSI CHCTEMOI
MIO3UTHUBHBIX IEHHOCTHBIX OPUEHTALUI U PACILIUPEHUE OIIBITA IEATEIbHOCTH HAa €€ OCHOBE, B TOM YUCIIE
B 4aCTH:

1) naTpHoOTHYECKOr0 BOCIIMTAHMSI:

LICHHOCTHOI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaCJIe/INI0, TOHMMAaHUs 3HAUYCHHSI XUMUYEeCKOM HayKH B )KU3HU COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH
BJIaJeTh JOCTOBEPHOW WHQOpPMAIMEH O TMEpeJOBBIX IOCTIKEHHUSIX M OTKPHITUSX MHUPOBOH H
OTEYECTBCHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOHCTBE MHpa U OOIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOpPMax M IIpaBUIaX MEXINYHOCTHBIX OTHOLICHUM B
KOJUIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
yueOHOHCCIIEA0BATENILCKOH, TBOPYECKOM W JAPYIHX BHJAX JAEATEILHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH JAEATENbHOCTH IPH BBHIMOJHEHHH Yy4eOHBIX, MMO3HAaBaTENBHBIX 3ajad,
BBIMIOJIHCHAA XUMHYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICGHUS K
B3aMMOIIOHMMAHHI0O M B3aWMOIIOMOIIM B TIPOLIECCE 3TOW Y4eOHOH JesITeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJICHUE U MOCTYINKU CBOUX TOBApHILEH C MO3ULMU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHMSI ITOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHHUSI:

MHPOBO33PEHYECKUE IIPEICTABICHUS O BEIIECTBE U XMMHUYECKON peaklMK, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIFOLIME OCHOBY JUIS ITOHUMAaHUSl CYLIHOCTH
HayYyHOW KapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHS INPHPOJBI,
B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON CPEAOH, O POJIM XMMUHU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUH [0 XHUMHH,
HeoOXomuMble sl OOBSCHEHMsT HaAONIOJaeMbIX IPOIECCOB M SIBIICHHH, MO3HaBaTEILHOH,
WHPOPMAIMOHHONW M YUTATENbCKOW KyJIbTYPhI, B TOM YHWCIIE HABBIKOB CAMOCTOSTEIILHOW paboTHI C
yu4eOHBIMH TEKCTaMH, CHPABOYHOH JIMTEPaTypoHd, JJOCTYMHBIMA TEXHUYECKUMH CpPEJCTBaMH
WHPOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYeHHMI0 M IO3HAHUIO, JI0O03HATEIbHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, IMPOEKTHOW W MCCIEAOBATENbCKON NEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS 00y4YeHHS B AabHEHIIIEM;

4) popMHPOBaHUS KYJIbTYPbI 310POBbI:

OCO3HaHHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha
3JIOPOBBI 00pa3 KU3HU, OCO3HAHUE TOCIIE/ICTBHI M HETPHUITHE BPEIHBIX MPHUBLIUEK (YIOTpeOIeHUs
QJIKOTOJIsl, HAapKOTUKOB, KYypEHHs), HEOOXOIUMOCTH COOJIIOJEHHS IIpaBMil O€30IaCHOCTH IpH
o0pallleHuH ¢ XUMHYECKIMH BEIIeCTBAMH B OBITY M PEabHOM )KHU3HU;

5) TpyoBOro BoCIUTAHUSA:

WHTEpEC K MPaKTUIECKOMY U3YUYEeHUIO Tpodeccrii U Tpyia pa3IMyHOTro POJa, YBaKEHHE K TPy
U pe3yJIbTaTaM TPYLOBOM JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMS ITPEAMETHBIX 3HAHUM 110
XMMHWU, OCO3HAHHBIA BHIOOP WHIMBHIYalTbHOW TPACKTOPUH TPOJIOKEHHUS 00pa3oBaHUS € Y4ETOM
JUYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XWUMHH, OOIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
yCIIeNHOW TpodeccCHOoHaNbHON JEATENbHOCTH W Pa3BUTHA HEOOXOJMMBIX yMEHHH, TOTOBHOCTH
aJlalTUpOBaThcs B IpodeccHoHaIbHO cpene;



6) 9K0JIOrHYeCcKOro BOCIIUTAHMSI:

9KOJIOTHUYECKH 1IeJIecO00pa3Hoe OTHOIICHUE K IPUPO/IE KaK UCTOYHHUKY KU3HH Ha 3eMJIe, OCHOBE
e€ CylecTBOBaHUS, TOHUMaHUE [IEHHOCTH 3I0POBOT0 M 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (PHM3MYECKOMY M TCHXHYECKOMY 3A0pOBBIO, OCO3HAHHE LIEHHOCTH
coOoZieHnsT TpaBuil 0€30MacHOr0 MOBEACHUS MpH paboTe C BEeUIeCTBAMH, a TAKXKE B CHUTYalHUsX,
YTPOXKAIOLINX 3I0POBBIO U KU3HU JIIO/ICH;

CHOCOOHOCTH NMPHUMEHSTH 3HAHUS, IMOJydaeMble MPHU M3YUYCHUH XMMHUH, AJS PEIeHHs 3aaad,
CBSI3aHHBIX C OKpY’)Kalollel MPUPOAHOHN CPENOi, ISl TIOBBILICHHUS YPOBHS SKOJIOTHUECKON KYIbTYPHI,
OCO3HaHUS TI00ATBHOTO XapakTepa SKOJOTMYECKHX MPOOJIeM M MyTed MX PeUIeHUs MOCPEICTBOM
METOAOB XHUMHH, SKOJOTHYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAThCS MM B MO3HABATENHHOMH,
KOMMYHHKAaTHBHOW M COLMALHON MPaKTHKE.

METANPEJIMETHBIE PE3YJBTATDBI

B cocraBe MerampeIMETHBIX pE3YJIBTATOB BBIICISIOT 3HAYMMBIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHHS 00LIIeHAYYHbBIE TIOHATHS (3aKOH, TEOPHsI, PUHIIMIIL, TUTIOTE3a, akKT, CUCTeMa, poliecc,
SKCIIEPUMEHT M JIPYTroe.), KOTOPhIE UCHOJb3YITCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaAMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHMH W3 ITUX MPEIMETOB (OPMUPOBATH MMPEACTABICHUE O IEIOCTHOM
HAYYHOH KapTHHE MHpa, 1 YHUBEpCcalbHbIE yueOHbIe IeiicTBUS (TI03HABATEIbHBIE, KOMMYHHUKATHBHBIC,
pETyISTHBHBIE), KOTOpBIE OO0ECIeYnBalOT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYILIECTBICHUIO YIEOHOH IS TEIHHOCTH.

[Mo3naBaTe/bHbIE YHHBEPCAJIbHBIE YUeOHBbIE AeiicTBHS

Bba3oBbie Jornyeckue aeiicTBus:

YME€HUA UCIIOJIb30BaTh HpI/IéMI)I JIOTUYECKOT'O MBIINUICHUS IIPU OCBOCHUU 3HAHHUM: PaCKpbIBAaTh
CMBICT XUMHYECKUX TMOHSATHH (BI)II[CHSITL HX XapaKTCPHBIC MMPU3HAKHU, YCTAaHABJIMBATH B3aMMOCBA3h C
ApyrumMu HOHSITI/ISIMI/I), HUCIIOJIb30BaTh IIOHATHA IJIA O6’I)HCHCHI/I$I OTACJIBHBIX q)aKTOB u HBJ’ICHI/II\/'I,
BI>I6I/IpaTI) OCHOBAHUA U KPUTCPUU JIA KHaCCI/I(i)I/IKaHI/II/I XUMHUYECKHUX BEHICCTB 1 XUMHUYCCKHUX pCaKHI/Iﬁ,
YCTaHaBJIMUBAThL MPUYINHHO-CIICACTBCHHBIC CBA3U MCKIY O6’beKTaMI/I HU3Yy4YCHHA, CTPOUTH JIOTHYCCKHUC
pacCyKacHusd (I/IH,leKTI/IBHBIe, JACAYKTHUBHBIC, 110 aHaHOFI/II/I), JI€J1aTh BBIBOJAbBI U 3aKJIIOUCHU A,

yMEHHE TPHUMEHATh B TpoIlecce IMO3HAHUS MOHATUS (TIPEIMETHbIE M MeTalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJICH, UCIONb3yeMble B XHMHH, IPeoOpPa3OBBIBATH HIMPOKO
MNPpUMCHACMBIC B XHMHUH MOJCIIBHBIC MNPEACTABICHUA — XUMHUYECKHI 3HaK (CI/IMBOJ'I SHGMGHTa),
XUMHUECKas popMysia U ypaBHEHHE XUMUYCCKOW PEaKIUu — MPH PEHICHUH Y4eOHO-T103HABATEIbHBIX
3agad, C y‘IéTOM 9TUX MOJCJIbHBIX HpeILCTaBJ’IeHI/Iﬁ BBIABJATE W XapaKTEPHU30BATH CYHICCTBCHHBLIC
MMPU3HAKKU U3y4YaCMbIX OGBCKTOB — XUMHWYECKHUX BCIICCTB U XUMHNYCCKHUX peaKHPIfI, BBISABIIATD OGHII/Ie
3aKOHOMEPHOCTH, HNPHUYUHHO-CJIICACTBCHHBIC CBA3M W IPOTHUBOPCYUA B H3YUYACMBIX IIpoLEcCCax U
SABJICHUAX.

Ba3zoBbie uccaenoBaTeabcKue AeiicTBUS:

YMCEHUE UCII0JIB30BAaTh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBE MHCTPYMCHTA ITO3HAHHS, a TAKXKE B
KadyeCTBE€ OCHOBBI JIA q)OpMI/IpOBaHI/ISI TUIIOTE3bl 110 IMPOBEPKE IPABUIBHOCTH BBICKA3BIBACMBIX
CY)KJICHHUH;

HpI/IOGpeTeHI/Ie OIlbITa IO INIAHUPOBAHWIO, OpraHU3alMni W IIPOBCACHUIO YUCHHYCCKHUX
9KCIIEPUMEHTOB, YMEHHE HaONI0JIaTh 3a XOJOM Ipolecca, CaMOCTOSATENFHO MPOTHO3UPOBATh €ro
pe3ynbraT, (GOpMyIHpPOBaTH OOOOLIECHUS ¥ BBIBOABI 1O pPE3yjbTaTaM IPOBEAEHHOTO OIIbITA,
HCCIIEIOBAHMS, COCTABIIATH OTYET O TIPOJICIIAHHON padoTe.

PaGota ¢ undopmanueii:

YMEHHUE BbIOUpATh, aHATM3UPOBATh U WHTEPIPETUPOBATh HH(OOPMAIIMIO PA3IMYHBIX BHJIOB H
(opM mpencraBieHHA, TONYyYAaEMYyI0 M3 Pa3HBIX HCTOYHHWKOB (HAYyYHO-TIOMYJISIpHAs JUTepaTypa
XUMHYECKOTO COJEp)KaHus, CIPaBOYHBIE IOCOOMS, pecypcbl MHTepHeTa), KPUTHUYECKH OICHUBATH
MPOTHBOPEUHBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSTh pa3IMYHbIe METOJBI M 3alpochl MPU TOUCKE M oTOOpe MHPOpPMAIUU H
COOTBECTCTBYIOIIMX AOAaHHBIX, HeOGXO)II/IMbIX JUIA BBIIIOJIHCHHUA y‘-Ie6HLIX 1 II03HaBaTCJIbHBIX 3aaa4d
OTIpeNIeIEHHOTO0 THIA, MPHOOPETCHHE ONbITa B 00JIACTH HCIOJL30BaHUS HH(OPMAITMOHHO-



KOMMYHHUKATUBHBIX TEXHOJOTHIA, OBJIAJICHUEC KYyJIbTYpOW AaKTHUBHOT'O HCIIOJNB30BAHUS PA3TUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSTENILHO BHIOMPATh ONTUMAJIbHYIO (JOpMY MpelcTaBIeHNsT HHPOPMALUU
U WUTIOCTPUPOBATh PElIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, AuarpaMMamH, APYTHMU (GopMaMu
rpaduku U ©X KOMOUHAIUSIMU;
YMEHHUE HCIONb30BaTh W aHAIM3UPOBAaTh B Ipolecce Yy4eOHOW M HCCIEeN0BaTEIbCKOM
JesITeNbHOCTH MH(OPMALIMIO O BIMSHUH MPOMBIIIJICHHOCTH, CEIBCKOTO XO3HWCTBAa W TPaHCIOPTa Ha
COCTOSIHUE OKpY>Kalollleil MpUPOIHON Cpelbl.
KoMMyHnkaTHBHBIe YHUBepCAJIbHbIE y4eOHbIe 1elCTBUSA:
yYMEHUS 3aJaBaTh BONPOCH (B X0J€ AMAajora u (M) JUCKYCCHH) MO CYIIECTBY 00CY:KIaeMOu
TeMbl, POPMYITHPOBATH CBOM MIPEJIOKEHHUS OTHOCUTEIIHHO BBIMOIHEHHS MPEATOKCHHON 3a1a4H;
YMEHUS MPEACTABIATH MONyUYEHHbIE Pe3yabTaThl M03HABATEILHON JESITENbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JAeNaTh MPE3CHTAMIO PE3yJIbTaTOB BHIMOJHEHHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTOpHOro OMbITa, JAOOPATOPHOM PAOOTHI MO HCCIICAOBAHUIO CBOWCTB BEIICCTB, Y4eOHOIO
MIPOEKTA);
YMEHUS Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABaTEIbHOH H
HCCIIEI0BATENBCKOM IESTEIbHOCTH NPU PELICHUH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE yu€Ta OOIIHMX
WHTEPECOB M COTJIAacOBaHUS MNO3MLHUH (00CYXaeHUs, OOMEH MHEHHWSIMH, «MO3TOBBIC IITYPMED,
KOOpJAWHAIIMSI COBMECTHBIX JCUCTBHM, ONpe/elicHHe KPUTEPHEB M0 OLEHKE KauecTBa BBHIMOJIHEHHOM
paboTHI U IpyTHE).
PeryasiTuBHbIE yHUBepcadbHbIE yUeOHbIE JelicTBUS:
YMEHHUE CaMOCTOSITENBHO ONpEACTSITh LENU JCSTENbHOCTH, IJIAHWPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEILHOCTH, BHIOUpATh Haubolee
3¢ (heKTUBHBIC CIIOCOOBI PEIICHUs YUYCOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIISAThH
WM KOPPEKTUPOBATh MPEIIO0KEHHBIM alrOpUTM JEHWCTBUM IMPHU BBINOJHEHUHM 33JaHUM C y4ETOM
MOJYYCHUS! HOBBIX 3HAaHWH 00 H3y4aeMBIX OOBEKTaX — BENIECTBAX W PEaKUUsX, OLECHHUBATH
COOTBETCTBHE TIOJIYYEHHOTO pe3yibTaTa 3asBICHHOHN IIeH, YMEHHE UCIIOJIb30BaTh U aHAIM3HPOBAThH
KOHTEKCTBI, TpeJjlaraeéMble B YCIIOBUH 3a/IaHHIA.
HNPEJIMETHBIE PE3YJIbTATDI
B cocraBe mpeAMETHBIX pe3yNbTaTOB IO OCBOCHUIO OOS3aTENBHOTO  COAEPIKAHMS,
YCTAHOBJIGHHOT'O  JaHHOW  (enepanbHO  paboueid  MporpaMMoii,  BBIACISIOT:  OCBOCHHBIE
00y4YaromUMHCsl HaydHbIE 3HAHUS, YMEHHUS M CIIOCOOBI ACHCTBHMA, CrieUUUEcKHe IS MPeIMETHOM
obmact «XuUMUS», BHIBl ACATEIHHOCTH IO IOJYYCHUIO HOBOTO 3HAHHs, €ro HMHTEpIpEeTallnH,
peoOpa3oBaHMIO U MPUMEHEHHIO B PA3IIMUHBIX yUYEOHBIX U HOBBIX CUTYaIIHSX.
K xoHIy 00yueHus B 8 kiaacce mpeMeTHbIE pe3yNIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y 00YYAIOINXCS YMEHUH:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSATHUH: aroM, MOJIEKYJa, XHMHUYECKHMA
3JIEMEHT, TIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOAHAS M HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHTENIbHASI aTOMHAs M MOJEKYJSIpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJTb, MOJISIDHASI Macca, MaccoBast JIOJIsl XAMHYECKOTO 3JIEMEHTa B COSTMHEHUH, MOJISIPHBIN
00bEM, OKCHJI, KUCIIOTA, OCHOBAaHHE, COJIb, DIIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKUCIICHHS,
XMMHUYECKasi peakius, KilacCUQUKAIMS peakIyii: peaklud COCINUHECHUS, pPEaKIUuH
pa3IoKEHsI, pEeaKIMK 3aMelCHNUs, peakllnd 0OMeHa, SK30- M SHJIOTEPMUYECKUE PEAKIINH,
TEIUIOBON A(PQEKT peakiyu, sSApO aToMa, DIIEKTPOHHBIA CIIOM atoma, aToMHas OpOUTalb,
pamuyc atoMa, XUMHUYECKasl CBsI3b, MOJSIpHAS ¥ HETOJSpHAs KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, HOH, KATHOH, aHHOH, PACTBOP, MACCOBAs JI0JIs BEIeCTBA (ITPOIICHTHAS KOHIICHTPAIHS)
B PacTBOpE;

®  WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MTOHATHIA U IPUMEHSTh 3TH MTOHSTHSI
MIPU OITMCAHWU BEUIECTB U UX TIPEBpPAIlCHUIT;

®  HCIOJb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTaBJICHUS (QOpMYJ BEIIECTB M ypaBHEHUI
XUMUYECKUX PEaKIIUii;



OIIPENENATh BAaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEleHb
OKHCJICHHSI DIIEMEHTOB B OHHAPHBIX COCJUHEHUSIX, IPUHAUICKHOCTh BEIIECTB K
oTpeeIEHHOMY KJIacCy COeJUHEHUH Mo GopMyiaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAS
Y MOHHAs1) B HEOPTAaHMYECKUX COCTUHEHUSX;

packpeiBaTh cMbich llepuonmnueckoro 3akona JI. M. MengeneeBa: O€MOHCTPUPOBATh
[IOHUMaHUE IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX
nonoxeHnus B llepuoguueckoi cucteMe, 3aKOHOB COXPaHEHUS MacChl BELIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHHUs, 3aKOHa ABOraipo;

OIIMCHIBATh M XapaKTepH30BaTh TadnuuHyto Gopmy [leprnoanueckoli cHCTEMBI XUMHUYECKHX
AIIEMEHTOB: Pa3IHyaTh MOHATHS «TJIaBHAS MOATpYINa (A-TpyIIa)» U «10004Has HOATrPpyIa
(b-rpynmna)y», Manble u OOJbIINE TIEPHOABI, COOTHOCHTH 0003HAYEHUS], KOTOPBIE UMEIOTCS B
tabmuue «llepmogmyeckas cucrtema xumuueckux snementoB J[. M. MennpeneeBa» c
YHCIOBBIMU XapaKTEPUCTUKaMH CTPOEHHS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi
spa, 00IIee YHCIIO AIEKTPOHOB M paclpeelieHHE UX 1O SIEKTPOHHBIM CII0SIM);
KJacCU(UIMPOBAaTh XUMHUYECKUE JIIEMEHTHI, HEOPraHHYECKUE BEIIECTBa, XUMHUYCCKHE
peakimu (10 YUCIY M COCTaBY YYaCTBYIOIIHMX B PEaKIMH BEIIECTB, M0 TEIUIOBOMY 3 dekTy);
XapaKTepr30BaTh (OMUCHIBATE) O0IIME XUMUUECKUE CBOMCTBA BEIECTB Pa3InYHbIX KJIACCOB,
NOATBEP)KIAs OINUCAHHUE IPUMEpPaMU MOJEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIUii;

[IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX KadyeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX NIPEBPAILECHUNA B Pa3IMYHbIX YCIOBUIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO J0JII0
XHMUYECKOTO 3JeMEHTa 10 GOpMyJie COSMHEHHsI, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE,
[POBOJUTE PACUETHI 10 YPABHEHHUIO XUMHUUYECKON PEAKIIUHY;

MIPUMEHSATH OCHOBHBIC OIEpPAIMM MBICIUTEIHHON JCSITENIBHOCTH — aHallu3 W CHHTE3,
CpaBHEeHHE, O00OOIEHHe, CUCTEMAaTH3allUIo, KIACCU(HKAINIO, BBIABICHUE MPUIHHHO-
CJIE/ICTBEHHBIX CBSI3€d — IJi1 HW3Y4YEHMsS] CBOMCTB BEIIECTB M XUMHUYECKUX DPEAKIUH,

€CTECTBEHHO-HAYYHBbIC METOJIbI TIO3HAHHS — HAONIOJIeHHEe, W3MEpEHHUe, MOJEIHPOBaHHE,
9KCIIEPUMEHT (peasbHbIA U MBICIIEHHBIN);

ClleZIoBaTh  MpaBWJaM  IIOJB30BAHUS  XUMHYECKOW TMOCyIol U JabopaTopHBIM
0o0OpyIOBaHMEM, a TakXKe IpaBHjiaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C
HUHCTPYKIOHUAMHA I10 BBIITOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHHUIO U
COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOIA U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB
C ONpeJIeIEHHON MacCOBOM J0JIed PacTBOPEHHOTO BEIECTBA, IJIAHUPOBATh U MPOBOJIUTH
XHUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIEJIIOUEH U KHCIIOT C TOMOIIBI0
WH/INKATOPOB (JakMyc, heHondTanent, METHIOPaHX U IPyTHE).

K xoHI1y 00yueHus B 9 Kaacce mpeMeTHbIE Pe3yNIbTaThl Ha 0a30BOM yPOBHE JIOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX TIOHSATHUH: XUMHYECKHU JJIEMEHT, aToM,
MOJIEKYJla, UOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPUIIATEBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKash PeaKiusi, XMMUYECKas CBA3b,
TEIUIOBOH 3PQEKT peaknuu, MOJb, MOJSPHBIH O0O0BEM, pacTBOp, JIIEKTPOIUTEHI,
HEIJIEKTPOJUTEI,  DJIEKTPOJIUTHYECKAs  JUCCONMAINS, pEeaKIMu HWOHHOTO OOMeHa,
KaTan3aTop, XUMHYECKOe paBHOBECHE, OOpaTMMble ¥ HEOOpAaTUMBIE PEaKIIHH,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, aJFIOTPONHs, aM()OTEPHOCTh, XMMUYECKas CBsA3b (KOBAJICHTHAsI, NOHHAS,
MeTaJUTHIecKas), KpUCTAUTHYECKass pEemiéTka, KOPpO3Ws METAJUIOB, CIUIABBI, CKOPOCTH
XUMHUUYECKOH peakiivu, npeaenbHo gonycrumast koneHTparus [1/IK Bemectna;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATUN U IPUMEHSThH 3TH MOHATHUS
MpY ONMCAHUM BELIECTB U UX MPEBPAILICHU;



HCTIONB30BaTh XHMUYECKYI0O CUMBOJIMKY JUISl COCTaBICHHUS (POPMYI BEIECTB U YpaBHEHHN
XUMHUYECKUX peaKiuil;

OTIpEENATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMHMUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX
Pa3IMYHOrO COCTaBa, MPUHAJUIEAKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COETMHEHUHN IO
dopMmymnaM, BHI XHMHYECKOW CBSI3M (KOBAJCHTHAs, WOHHAs, MeTalUIMyecKas) B
HEOPraHMYECKHX COCTUHEHUSX, 3apsi/l HOHA M0 XMMUYECKOH (opMmyre, XapakTep cpelbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COEAUHEHHUH, THUIl KPUCTAJUIMUECKOM peméTKH
KOHKPETHOT'O BEILECTBA;

packpsiBaTh cMmbich [lepuoguueckoro 3akona JI. 1. MeHneneeBa U1 AEMOHCTPUPOBATH €TI0
MOHUMAaHKe: ONHKCHIBATh U XapaKTepu30BaTh Tabauunyto ¢popmy [lepuoanueckoit cuctemMsl
XAMUYECKUX DJIEMEHTOB: pa3iuyarh MOHATHS «TJIaBHas noArpynma (A-rpynma)» u
«mmobouynas mnoarpynma (b-rpymma)», wmamsie W OOJbIIME MEPUOABI, COOTHOCHTH
0003HAaYEHHUs, KOTOpble HMEIOTCS B TIEPHOAWYECKON Tabmuie, C YHCIOBBIMH
XapaKTepUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB | 3apsif siapa, oouiee
YHCJIO SJIEKTPOHOB W pACIpelleieHHe WX MO JIEKTPOHHBIM CIIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMH CBOICTB 3JIEMEHTOB M UX COSAMHEHUI B Mpejienax MalbIX
MEPUOOB U IJIaBHBIX MOATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJacCU(UIMPOBAaTh XUMHUYECKUE HIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHUYCCKHE
peaknmy (1o YUCIy M COCTaBy YYacTBYIOUIMX B PEaKIUHU BEUICCTB, 10 TeTioBoMy 3¢ddekry,
10 U3MEHEHUIO CTeTNIeHEeN OKUCIEHUSI XUMHUUECKHUX 3JIEMEHTOB);

XapakTepr30BaTh (OMUCHIBATH) O0LIHE U ClICHU(PUIESCKUE XHMUYECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, MOATBEpXAas OINHMCAHUE NPUMEPaMU MOJEKYJISPHBIX W HOHHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

COCTaBJIATb YPaBHEHHMS DJEKTPOJIUTUYECKOM JUCCOLUMALMM KHUCJOT, IIEJIOYEHd U COJEH,
MOJIHBIE W COKpAIIEHHBIE YpaBHEHHs PEaKIWid HOHHOTO OOMEHa, ypaBHECHHUS pPEaKIui,
MOATBEPKJAIOIINX CYIIECTBOBAHNE TE€HETUYECKON CBSA3M MEXKIY BEIIECTBAMH Pa3IHYHBIX
KJIaCCOB;

pPacKpbIBaTh  CYIIHOCTh OKHCIIHMTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUil TOCPEICTBOM
COCTaBIICHHS DIIEKTPOHHOTO OajlaHca dTHX PeaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAaHUS XUMUYECKUX TIPEBPAILIEHUI B pa3IMYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XHUMHYECKOTO 3JIeMEHTa 10 (POpMYyJie COSMHEHHSI, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE,
HPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMHUUYECKON PEAKIIUHY;

coOJII0IaTh MIPaBUIIa MOJIH30BAHUS XUMHUECKOH TIOCYI0H U JIAOOpaTOPHBIM 000pyJ0BaHUEM,
a TakXe IpaBWiIa OOpaIleHHsT C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMH I10
BBHIMOJIHEHHUIO JTAOOPATOPHBIX XWMHUYECKHX OIBITOB IO TOJYYEHUI0 U COOMpaHHIO
ra3000pa3HbBIX BEMIECTB (aMMHaKa U YTIIEKUCIIOTO Ta3a);

MIPOBOANTh PEAKLMH, MOATBEP)KIAIOIINE KA4YeCTBEHHBIH COCTaB PA3JINYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPUJI-, OpPOMHUI-, HOIU/-, KapOoHaT-, hocdar-, cuarKar-,
cynbdaT-, THUAPOKCHUA-MOHBI, KaTHOHBI aMMOHHS W WOHBI M3yYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

MIPUMEHATHh OCHOBHBIE OIEpAaIld MBICIUTENBHON JESITeTbHOCTH — aHaM3 M CHHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATU3AIUIO, BBISIBICHNE IPUIMHHO-CIIECTBEHHBIX CBA3CH —
JUTST U3YYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKINi, €CTECTBEHHO-HAyYHBIE METOJIBI
MO3HaHWs — HaOMIOJeHWe, W3MEPEeHHe, MOJEIMPOBAaHUE, OSKCIEPUMEHT (peanbHbI H
MBICJICHHBIH ).



TEMATUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauuecTBO YacoB
Ne HaumeHoBaHue pa3jaesoB DyeKTpoHHBIE (LM (pPOBLIE)
KonTpoabHbie IIpakTuyeckue
n/n U TeM IPOrpaMMBblI Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYeCKHE TIOHATHS
Xumus — BaxkHas 001acThb
11 €CTECTBO3HAHUS K 5 5 Bu6nuoreka IJOK
' PaKTHYECKON https://m.edsoo.ru/7f41837c
JIEATENHHOCTH Y€JIOBEKA
12 BeiltiectBa 1 XUMHU4YECKHE bubmuoreka LIOK
' peaxuuu 15 2 https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTed HEOPraHNYeCKUX BelleCTB
51 Bosnyx. Kucnopog. 6 L Bu6nuoreka IJOK
' ITousitre 06 okcuIax https://m.edsoo.ru/7f41837c
Bonopoa. Ilonsitue o
- KHUCJIOTaX U COJIAX . . Bu6muorexa LIOK
' C  ucnonvsosanuem https://m.edso00.ru/7f41837¢c
000pyoosanus u peakmueos
mouxku Pocma
Bopa. Pacteopsl. IlonsTre
53 06 ocHOBAHUAX L L Bu6nuoreka IJOK
' C  ucnonvsosanuem 5 https://m.edsoo.ru/7f41837c
000pyoosanus u peakmueos
mouxku Pocma
2.4 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka LIOK



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

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

HUroro no pazaeny 30

Paznen 3. Ilepuoguueckuii 3axon u Ilepuoauyeckas cucremMa XuMuueckux 3jieMenToB /1. M. MenaeseeBa. CTpoeHue aToMoB. XUMHUYecKast
cBs13b. OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[Iepunonnueckuii 3aK0H U
IIepunonnueckas cucrema

Bu6nmoreka IJOK
3.1 XUMHYECKHX 3JIeMEHTOB []. 7

https://m.edsoo0.ru/7f41837c¢

N. Menpneneesa. CtpoeHue
aToma

XUMHUYECKas CBSI3b.

39 OKHCIUTEIBHO- 8 L Bu6nuoreka IJOK
' BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837¢
peakiuu
bubmuoreka IIOK
Hroro mo pa3geny 15

https://m.edsoo0.ru/7f41837¢

Haszpanue mony.st

bubmuoreka IIOK

P
C3CPBHOC BpeMA 3 https://m.edsoo0.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME 68 6 S



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

9 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesioB
U TeM MPOrpaMmbl

KoanyecTBo yacoB

Bcero

KonTpoabHbIe
padoThbI

IIpakTu4yeckue
padoThI

DyeKkTpoHHBIE (LM (pPOBLIE)
odpa3oBaTeJibHbIE Pecypchl

Paszgen 1. BemecTBo 1 XUMHYeCKHE

peakuun

1.1

[loBTOpenue u yrimyoienne
3HAHUW OCHOBHBIX Pa3JIEjoB
Kypca 8 kiacca

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHBIE 32aKOHOMEPHOCTH
XUMHUYECKUX PEaKInil

C  ucnonv3oeanuem
000pyoosanus u peaxKmueoe
mouxu Pocma

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

1.3

DIEKTPOIUTUYECKAS
nucconanusg. XuMHU4eCcKue
pEeaKIU B pacTBOPAX

C  ucnonv3osanuem

000pyoosanus u peakmueos
mouku Pocma

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

Uroro no pazneny

17

Paznea 2. HemeTaJJIbI M UX COeTHHEHHUSA

2.1

OO0mras XxapakTepucTHKa
XHUMUYECKUX JIEMEHTOB
VIIA-rpynmsl. ["amoress

C  ucnonv3oeanuem

000pyoosanus u peakmueos
mouku Pocma

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



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

OO6m1as xapaKTepuCTHKa
XUMHUYECKHX DJIEMEHTOB

bu6mmoreka IJOK

2.2
VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIUHCHHS
OO6m1as xapaKTepuCTHKa
23 XUMHYECKHX DIIEMCHTOB ; bu6nmoreka IJOK
' VA-rpymmst. A3ot, pochop https://m.edsoo.ru/7f41a636
" UX COCANHCHUS
OOmias xapaKTepuCTHKa
24 XHMHYECKHX DJIEMCHTOB 8 Bu6nuoreka IJOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHUN U UX COEAUHEHUS
Hroro no pazaeny 25
Pa3znen 3. MeTanjibl 4 UX COeTMHEHUSI
bubmuoreka IIOK
3.1 0 i
Obugie ceoficTea MeTaLIOR 4 https://m.edsoo.ru/7f41a636
3.9 Bakneiime MeTaibl 1 UX 16 bubmoreka IIOK
' COCTMHECHUS https://m.edsoo0.ru/7f41a636
Uroro no pazneny 20
Pasnen 4. Xumusi 1 oKpy:Kaomas cpeaa
41 BemectBa u MaTepuasl B 3 Bu6mmoreka IJOK
' JKU3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
bubmuoreka IIOK
PeszepBHOE Bpems 3

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30OBATEJBHOM ITPOT'PAMMBI

8 KJIACC

Konx nposepsiemoro

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI0

pe3yabTara o011ero oopazoBanusi
1 [To teme: «llepBoHAYATEHBIC XUMUYECKUE TIOHSATHSDY
PacKphIBaTh CMBICIT OCHOBHBIX XHMHYECKHX IMOHSATHHA: aTOM, MOJIEKYJIa, XUMHUYECKAN 3JIEMEHT, IMPOCTOE BEIIECTBO,
CJIO)KHOE BEIECTBO, CMECh (OAHOPOIHAS W HEOAHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIbHASI ATOMHASI M MOJICKYIIApHAs
11 Macca, KOJMYECTBO BEIeCTBa, MOJIb, MOJIApHAs Macca, MaccoBas JOJS XHMHUYECKOTO JJIEMEHTa B COCIUHEHHH,
' MOJIIPHBIA 00BEM, XUMHUYECKass PEaKIus, KIacCU(UKAIUS PEaKIMid: PeaKiui COSAMHEHHUs, PEaKIHH Pa3I0oKEeHHUS,
peakuuu 3aMenieHns, peakiui 00MeHa, HK30- U SHAOTEPMUYECKHE PEaKInd, TEIIOBOW 3(PQeKT peakiuu, pacTBop,
MaccoBas JIOJIsl BEIIEeCTBA (IIPOLIEHTHAsI KOHIIEHTPAIU) B PaCTBOPE
12 HUITIOCTPHUPOBATHL B3AMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHH U MPUMCHATD O3TU MMOHATHUA IIPHU OITMCAHUUN BEIICCTB U
' UX IPEBpaLCHUI
1.3 WCIIOJIb30BaTh XUMHYECKYIO CUMBOJIHKY JUISI COCTABICHHS (DOPMYII BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIIHN
14 PpaCKpbeIBaTb CMBICJI 3aKOHOB COXPAaHCHUA MACChl BEHICCTB, ITOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOI'O Y4YCHUA,
' 3aKoHa ABOTaJIpo
1.5 OTIPEAETSATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
1 6 K.HaCCI/I(bI/IHI/IpOBaTI) XUMUYCCKUE PCAKIIUN (HO YHCIYy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMM BEIICCTB, IO TCIIJIOBOMY
. addekry)
1.7 BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB




1.8

BBIYUCIATH MAaCCOBYIO JOJIKO XUMHUYECKOT'O 3JIEMEHTA I10 (bopMyne COCOUMHCHUA,

1.9 BBIYHUCIIATh MAaCCOBYIO JIOJIO BEILIECTBA B PaCTBOpE
110 MIPUMEHATh €CTECTBEHHOHAYYHbIE METONbI TO3HAHUS — HAOIIOJeHNe, W3MEpPEeHHe, MOJISIHPOBAHNE, DKCIIEPUMEHT
' (peabHBIN B MBICIICHHBIH )
2 ITo Teme: «Baxkueiinive mpeacTaBUTEIN HEOPTaHUUYECKUX BEILIECTBY»
2.1 PacKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX IMOHSATHIA: OKCHJI, KACIOTa, OCHOBAaHHUE, COIb
2.2 OTIPEETISATH MPUHAJICKHOCTD BEIIECTB K OMPENIeNEHHOMY KIIacCy COeTUHEHNH 1o (hopMyiam
2.3 KJ1accu(UIMPOBATh HEOPTaHMYECKHE BEIIECTBA
24 XapaKTepu30BaTh (OMHICHIBATh) OOIINEe XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, ITOATBEPIKIAs OMICAHNE
' MIpUMepaMH MOJICKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOMIMX XUMUYECKUX PEaKIInit
25 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KAa4ECTBEHHOTO COCTaBa, BO3MOXXHOCTH IPOTEKAHHS
' XUMUYECKUX MPEBPAIICHUN B PA3IUIHBIX YCIOBUIX
CJIeIOBAaTh TpaBWIIAM TIONB30BAaHUS XUMHUYECKOH MOCyHOoN W 1abopaTopHBIM OOOPYIOBaHHEM, a TaKXKe IpaBHIIAM
oOpariieHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU TI0 BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OIMBITOB 110
26 MOJly4EHUIO M COOHMpaHWIO Ta3000pa3HBIX BemlecTB (BOIOpPOAa W KHCIOPOJa), TMPUTOTOBICHHIO PACTBOPOB C
' oTpeIeNnEHHON MacCOBOH JT0JIeH pacTBOPEHHOTO BEIECTBA, TUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
PacIO3HAaBaHUIO PACTBOPOB IIENIOUEH M KUCIOT C MOMOIIBI) HHIUKATOPOB (JTaKMycC, (GeHOIPTAICHH, METHIOPAHK H
IpyTHe)
2.7 IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUUYECKON PEAKIIUU
3 [To Teme: «Ilepuoguueckuit 3axoH u Ilepuoguueckas cuctema xumudeckux aneMeHToB . . Menneneesa. CtpoeHue
aTOMOB. XUMHYECKasl CBI3b. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIUI
PACKphIBATh CMBIC] OCHOBHBIX XHMHYECKHMX IMMOHSITHH: SAPO aTOMa, SJIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOUTallb,
3.1 paauyc atoMa, XUMUYeCKasl CBsI3b, MOJISIPHAS W HEMOJSIpHAs KOBAJICHTHAS CBSI3b, DJIEKTPOOTPHUIIATSILHOCTD, HOHHAS

CBs3b, HOH, KATHOH, aHNOH, CTCIICHb OKHUCJICHUA




3.2

I(J'IaCCI/ICI)I/II_[I/IpOBaTB XUMHUYCCKHUEC DJICMCHTBI

OIMUCBHIBATL U XapaKTCPU30BATH Ta6J'H/I'-IHyIO q)OpMy HepnozaneCKoﬁ CUCTCMbI XUMHWYCCKUX 3JJICMCHTOB: pa3jinvyaThb

33 MOHSITHS «TJIaBHAs nmoarpynmna (Arpymnmna)» u «nobdouHas noarpymnna (brpynma)y, «Mmanbie» U «00JbIIHE) TEPUOTBI
34 packpsiBaTh cmbici Ilepuoanueckoro 3akona JI.M. MenjeneeBa: JI€MOHCTPUPOBATh IMMOHMMAHHUE IMEPUOAUYECKON
' 3aBUCUMOCTH CBOMCTB XUMHUYCCKHX DJIEMEHTOB OT UX MMOJ0XKeHUs B [leprnomndaeckoit cucreme
COOTHOCUTh O0O3HAYCHHMS, KOTOPble MMEITCs B Tabnuie «llepuoguueckas cucreMa XUMUYECKUX 3jieMeHToB J[.U.
35 MeHILCJ'ICeBa» C YHCJIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOCHI/IH aTOMOB XMMHWYCCKUX JJIEMCHTOB (COCTaB u 33p51I[ ;mpa,
00I11ee YKCIIO IEKTPOHOB U PacpeC/ICHUE UX 110 3JICKTPOHHBIM CIIOSIM)
3.6 OTIPEIETISITh CTENIEHh OKHUCIICHHUS IIEMEHTOB B OMHAPHBIX COSTMHEHHSIX
3.7 OTIPEETISATH BUJl XUMUYECKON CBSI3M (KOBAJICHTHAS ¥ MOHHAS) B HEOPTaHWMYECKUX COCTUHEHHSIX

9 KJIACC

Kona nposepsiemoro

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1 oﬁpasonaTe.m,Hoﬁ nporpammbl OCHOBHOI'O

pe3yabTarta 0011ero oopasoBanusi
1 [To Teme: «BemecTBO 1 XUMUYECKAsT PEAKITHSD
PacKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX TTOHATHI: PACTBOP, AIEKTPOIUTHI, HEAIEKTPOIHTHI, JIEKTPOTUTHIECKAS
JIUCCOITHAIIMS, PEaKIMM WOHHOTO OOMEHA, KaTaju3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMbIC M HEOOpaTUMbIC
11 peaKIy, OKHCIUTEILHOBOCCTAHOBUTEILHBIC  pPEAKIIMH, OKHCJIHNTENIh, BOCCTAHOBUTENb, OKHCICHHE W
BOCCTAHOBJICHHE, aJUIOTPOIUsA, aM(pOTEPHOCTh, XMMHYECKas CBs3b (KOBaJICHTHAs, WOHHAs, METaJUIMYEecCKas),
KpUCTaJUTHYECKas peIETKa, CIUIaBbl, CKOPOCTh XMMHIESCKOU PEaKITny
19 WUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMUYECKUX MOHATUN U TPUMEHSTH 3TH TIOHSATHUS IPYU ONTMCAHHUH BEIIECTB
' Y UX TIpeBpalieHui
1.3 COCTaBJIATh YPABHEHMS 3JEKTPOIUTUYECKONW JAUCCOIMALMN KUCIIOT, IIEJI0UYEeN U COJIeH, MOJIHbIE U COKpalEHHbIE




YpaBHEHHUS peaKIuii HOHHOTO 0OMEeHa

PacKpbIBaThb CYHNIHOCTb OKUCIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaxunﬁ MOCPEACTBOM COCTABJICHUA SJICKTPOHHOI'O

L4 OaslaHCca STUX peaKIui
1.5 [IPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOM PEaKLIuK
2 ITo Temam: «Hemeramssl 1 uX coeAnHEHUs» U «METanbl U UX COSAMHEHHSDY
XapaKTepu30BaTh (OMMUCHIBATH) OOIIME U CIEHUPUIECKHEe XMMUYECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEILECTB,
2.1 MOJTBEP)KAasl OIMCAHUE NPUMEPAMM MOJICKYJSIPHBIX M HOHHBIX YPaBHEHMH COOTBETCTBYIOLIMX XHMHYECKUX
peakuit
29 COCTaBIISITh YPAaBHEHUS PEaKLHH, MOATBEPKAAIOIIMX CYILIECTBOBAHHE I'€HETHUECKON CBSI3HM MEXIY BELIECCTBAMH
' Pa3NUYHBIX KIaCCOB
23 MIPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BOZMOXKHOCTH TNPOTEKAHUS XMUMHUYECKUX
' MPEeBpaIeHUH B PA3INYHBIX YCIOBHSIX
CJIEZIOBATh MPABMIIaM I10JIb30BAHUS XUMHUYECKOH MOCYI0M U J1a00paTOpHBIM 000pYIOBAaHUEM, a TAKXKE MPaBUIIAM
2.4 oOpalleHus C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIMSAMHU IO BHIIOJTHEHHUIO J1a00PaTOPHBIX XUMHUECKUX OTBITOB
10 MOJIYYEHHUIO U COOMPAHMIO I'a3000pa3HBIX BEIIECTB (AMMHAKa M YIIIEKHCIIOTO ras3a)
MPOBOJUTH PEAKIMH, TOATBEPIKAAIONINE KAaYECTBEHHBIH COCTaB PAa3JIMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM
2.5 myTéM XJI0pHI-, OpOMUL, N0, KapOoHAT, pocdar, CUITUKAT, CyIb(ar, THIPOKCUIUOHBI, KATHOHBI AMMOHHUSI, HOHBI
M3yUYEHHBIX METAJJIOB, PUCYTCTBYIONINE B BOAHBIX PACTBOPaX HEOPTaHMYECKHUX BEIIECTB
3 o Teme: «XuMHS U OKpYKalOLIas CPEaar»
3.1 pacKphIBaTh CMbICT OCHOBHBIX xuMHuueckux noHsaTui: I1JIK BeiiecTBa; Koppo3usa METAILIIOB
MPUMEHSTH OCHOBHBIE OIEpally MBICIUTENbHONW NESTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHeE, 00oOuieHue,
3.2 CHCTEMAaTH3aIHIO, BBISIBIICHIE IPUYMHHO-CIICACTBEHHBIX CBSA3EH — [T M3yUEHHS CBOICTB BEIIECTB M XUMHUECKUX

peaKHI/Iﬁ; C€CTCCTBCHHOHAYYHLIC MCTO/bl ITO3HAHUA — Ha6J'IIO,Z[CHI/Ie, HU3MCPCHUEC, MOACIUPOBAHUC, DKCICPUMCHT

(peasibHBIN M MBICIICHHBIH)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 IlepBoHa"YanbHBIC XUMUYECKUE TOHITHS
11 IIpenmet xumuu. Posib XUMUM B )KM3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u BeuecTBa. PU3NUECKUE CBONCTBA BEILIECTB.
' ArperaTHoe cOCTOSHUE BEIECTB
1.2 [lonsiTre 0 MeToax Mo3HaHMUA B XUMHU. YnCThIe BemecTBa U cMecH. CIocoOBI pa3ieleHns CMeceit
13 ATOMBI ¥ MOJIEKYJBI. XUMUYeCKHe 3neMeHThl. CHMBOJIBI XUMHUUECKUX 37eMeHTOB. [IpocTeie U ciokHbIe BeliecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUCHUE
14 Xumuueckas Gopmyia. BaneHTHOCTF aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cOcTaBa BemlecTB. OTHOCUTENbHAS
' aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10JI1 XMMHUYECKOTO JIEMEHTA B COEIMHEHUN
L5 KonnuecTBo BemectBa. Monbs. MonspHast Macca. B3anMocBsi3p KoM4ecTBa, MacChl M YHCJIa CTPYKTYPHBIX €IMHUI] BEUIECTBA.
' Pacuétel o popMyaM XUMHUECKUX COCIUHEHHI
16 dusndeckre 1 XUMUYECKHE SIBICHNS. XUMAYECKast peaklys U €€ MPU3HAKN. 3aKOH COXPaHEHHS MACChl BEIECTB. XUMHUYECKUE
' ypaBHeHus1. Kiaccudukanust xuMuieckux peakuuil (COeANHEHMS, pa3IoKEHHs, 3aMeIeHHs, OOMeHa)
XUMHUUYECKHI SKCTIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH TIOCY/I0H, C TIpaBriiaMu paboThI B JIA00OPATOPHH U TPHEMaMH 0OpaIleHHs
C 1abopaToOpHBIM O00OpYZOBaHHEM, HW3yYCHHWE W ONHCaHHe (PH3MYECKHX CBOWCTB OOpa3l0OB HEOPraHUYECKUX BEIIECTB,
HabmroeHne Qusndecknx (TUIaBJICHUE BOCKA, TAsHUE JIbJIa, pacTUpaHUe caxapa B CTYIKE, KHUIIEHUE W KOHJICHCAIUS BOJBI) U
1.7 XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHNE METHOW MTPOBOJIOKH, B3AUMOICHICTBHE Mea ¢ KUCIOTON) SIBIEHUH, Ha0I0IeHHe U

OTIFICAaHME TIPU3HAKOB MPOTEKAHNU XUMHUECKUX PEaKInid (pas3IoKeHHEe caxapa, B3auMOJICHCTBHE CEPHOU KUCIOTHI ¢ XJIOPUIOM
Oapwsi, paznokerue runpokcuaa meau(ll) mpu HarpeBaHuu, B3amMOJEHCTBHE Keje3a ¢ pacTBopoM coiu meau(ll), m3yuenne

CrocO0OB paszfielieHus cMecei (C TOMOIIBI0 MarHuTa, (WILTPOBaHWE, BhIAPUBAHWE, JUCTWILISAIMSA, XpomaTtorpadus),




IIPOBEACHUE OUYNCTKH HOBapeHHOI;'I COJIH, Ha6J'IIO,I[CHI/Ie " ONIMCaHUEC PE3YJIbTATOB IMMPOBEACHUS OIIbITA, UJUTIOCTPUPYIOMICTO 3aKOH

COXpPaHEHUS MacChl, CO3aHNe MOJIeNIel MOJIEKY (IIapOCTEeP>KHEBHIX)

2 Baxneiimue npeacTaBuTeN HEOPraHUYECKUX BEIIECTB
Boznyx — cmeck rasos. CocraB Bo3ayxa. Kucimopox — snemeHT u mpocroe BemectBo. HaxoxneHnue xkuciopoia B MPUPOIE,
2.1 (m3nyecKkue 1 XUMHYECKre CBoWcTBa (peaknuu ropenus). Okcunsl. [Ipumenenue kucmopona. CriocoObl moTydeHus: KHCIopoaa
B 1a0OpaToOpHM U NpoMbIIIeHHOCTH. KpyroBopot kucinopozaa B npupoje. O30H — aI0TponHas MoAuUKaIMs KUCIOpoaa
22 TennoBoit 3 PEeKT XUMHUUECKOH peaKiy, TePMOXUMHUUECKUE YPAaBHEHHUS, IK30- U SHAOTEPMHUUECKHE Peaknu. TOIIMBO: Yroyb
' W MeTaH. 3arpsi3HeHHe BO3/lyXa, YyCUIICHHE TApHUKOBOTO dhdeKTa, pa3pylIeHHEe 030HOBOTO CIIOS
23 Bonopon — snemenT u npoctoe BemecTBo. Haxoxxaenne Bonopoaa B npupoze, pru3nueckue 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHUE,
' crioco0Ob1 osrydeHus. Kucnots! u conu
24 MonsipHbIit 006EM Ta30B. PacdéThl M0 XUMHYECKUM ypaBHEHHSIM
®uznueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PacTtBopbl. HackleHHbIE M HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH
2.5 BEIIECTB B BoJie. MaccoBas J0JIsI BEIIECTBa B pacTBOpe. XUMHUECKHEe CBOMcTBa BoAbl. OcHOBaHUS. Poib pacTBOPOB B MpHUpPO/IE
U B )KM3HHM 4enoBeka. KpyroBopot Bojbl B pupoe. 3arps3HeHne NpupoaHbIX Boa. OxpaHa v OYUCTKA MPUPOIHBIX BOJ
Knaccudukanus neoprannueckux coenuHennit. Oxcunpl. Knaccupukanus okcuaos: coneodpasyroniue (OCHOBHBIE, KUCIOTHBIE,
2.6 amdoTepHble) 1 HecosieoOpasyoume. Homenknarypa okcugoB. dusnueckue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyuenue
OKCHJIOB
97 OcHoBanusi. Knaccudukanyst ocHOBaHWI: MENOYN U HEpacTBOPUMEIE OCHOBaHWS. HoMeHknaTypa ocHoBaHWi. Ou3nueckue u
' XUMUYECKHE CBOMCTBA OCHOBaHUM. [TosryueHne ocHOBaHUI
28 Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucinot. Ousndeckne 1 XMMHYECKHE CBOMCTBA KHCJIOT. Psin akTuBHOCTH
' metauioB H.H. beketosa. [Tonyuenue kucnot
2.9 Comn. Homenknarypa comneil. @uzndeckne 1 XUMUYeCcKHe cBoiicTBa comneil. [lomydenue coneit
2.10 I'enetndeckast cBsI3b MEXKAY KIaccaMi HEOPTaHUYECKUX COSAMHEHUN
2.11 XUMHUYECKHH JKCIIEPUMEHT: KAueCTBEHHOE OIpe/eieHUe COJIepKaHusl KUCIOpoJa B BO3JyXe, IMOJydeHHe, coOupaHue,




pacrmo3HaBaHWE M W3YYCHHE CBOWCTB KHCJIOPOIa, HAONIOJEHHE B3aWMOJEWCTBUS BEIIECTB C KHCIOPOIOM W YCJIOBHSA
BO3HHUKHOBEHWS U TIPEKpAIIeHUs TOpEeHus (TToXkapa), O3HaKOMJICHHE C 00pa3liaMy OKCHIOB M OMTMCAHKE UX CBOMCTB, IOJTYUICHHE,
coOupaHne, pacrio3HaBaHUE M HM3ydeHHE CBOWCTB Boopona (TopeHue), B3amMojeiicTBue Bojopoma ¢ oxcumom meaw(Il)
(BO3MOXXHO WCTIOIL30BaHUE BHUACOMATEPHAIOB), HAONIOACHHE O0Opa3lloB BEIIECTB KOJWYSCTBOM | MOJb, HCCIEAOBAHHE
0COOCHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMIHON PAaCTBOPUMOCTHIO, IPUTOTOBIIEHHUE PACTBOPOB C OMPEENIEHHOW MacCOBO
JoJNeill paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C METaNlaMHU (HATpUEM W KaibleM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIOB), OMpEACTICHHEe PACTBOPOB KHCJIOT W MIENIOYeH C IOMOIIBI0 HWHIMKATOPOB, HCCIEIOBAaHHE OO0pa3ioB
HEOPTaHWYECKUX BEIECTB PA3IUMIHBIX KIIACCOB, HAOIOIeHIE H3MEHEHNST OKPACKH HHINKATOPOB B PACTBOPAX KUCIIOT U IIETOYEH,
n3ydeHne B3anmMojercTBus okcuna meau(ll) ¢ pacTBOpoM cepHOW KHCIOTHI, KHCIOT ¢ METAJUIAMH, PEaKIMi HEeHTpaTH3aIni,
MOJTydeHHEe HEpPACTBOPHMBIX OCHOBAHWW, BBITECHEHHE OIHOTO MeTallla JpPYIMM W3 pPacTBOpa COJNH, peIIeHHe

OKCICPUMCHTAJIBHBIX 3a/la4 110 TEME «BaxHeumme Kiracchl HEOPTraHUYCCKUX COCTMHEHMIN

[lepuoanueckuii 3akoH u [lepuoanueckas cucrema xumudeckux anemMenToB .M. MenaeneeBa. CTpoeHre aTOMOB.

3 Xumugeckast cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN
31 [lepBble mOMBITKM KiacCU(UKAMM XUMHUYECKHX 3J1eMeHTOB. [loHSsTHE O rpynmax CXOAHBIX 3JEMEHTOB (ILEIOYHBIE M
' LIEJI0OYHO3EMEIIbHbIE METAILIBI, TAJIOT€Hbl, THEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCHUABI U THAPOKCH B
[Tepuonnueckmii 3akoH. llepuogmdeckas cucrema xumuueckux dJeMeHToB [[.M. Menneneesa. KopoTkomepuomnas u
3.2 JunHHOTIeproaHas (opmbl [lepuoauueckoit cuctembl xumuueckux snementoB JI.M. Menneneesa. [lepuoabl u rpymniibl.
DuU3NUECKHil CMBICI MTOPSIKOBOTO HOMEpa, HOMEPOB MEPHOa U TPYTIIHI SJIEMEHTa
Crpoenune atomoB. CoctaB aToMHBIX siiep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK aTOMOB IepBbIX 20
3.3 xuMuueckux snemMeHToB [lepuognueckoil cucremsl .M. Menneneea. XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa IO €ro
nosioxkeHuto B [lepuonngeckoit cucreme .M. Menneneesa
3aKOHOMEPHOCTH H3MEHEHHS pPaguyca aTOMOB XMMHMYECKUX JJIEMEHTOB, METAUNIMYECKMX M HEMETAJUIMYECKHX CBOWCTB I10
3.4 rpynnaM u nepuojam. 3Hadenue Ilepuoaudeckoro 3akoHa u [lepnogudeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB /ISl Pa3BUTHS
Hayku 1 npakTuku. [I.1. Mennenees — y4€HbIil U rpa)k1aHUH
3.5 Xumungeckas cBsi3b. KoBaneHTHas (MoMsSpHAS M HEMOJSPHAs) CBA3b. DIIEKTPOOTPUIIATETFHOCTh XUMHYECKUX 2JIEMEHTOB. VloHHAs




CBA3b

Crenenp okuciieHus. OKUCIUTEIEHOBOCCTAHOBHUTCILHEIC pcaKkuunu. Hpoueccm OKHCJICHMS M BOCCTaHOBIICHHUSA. OKUCIUTEIN U

3.6
BOCCTAaHOBUTEIN
XVUMHUYECKHA HKCIIEPUMEHT: H3y4deHne 0oOpa3I[OB BEIIECTB METAIIOB W HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA IUHKA C
3.7 pacTBOpamM# KHCJIOT W IIENOYeH, MPOBEIEHUE OIBITOB, HIUTFOCTPUPYIOMIUX IPHUMEPHl OKHCIUTEITHFHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHne, peakiuu pa3IoKeHUs, COSTUHEHA)
9 KJIACC
Kon IIpoBepsieMblii 371eMEeHT COlePKAHUSA
1 BemecTBo 1 xumunueckas peakuus. [loBTopenune
[lepuonuueckuid 3akoH. Ilepuoaumueckas cucrema xumuueckux osnemeHtoB J[.M. MenneneeBa. CrpoeHue aToMOB.
1.1 3aKOHOMEPHOCTU B M3MEHEHUH CBOMCTB XMMUYECKHX AJIEMEHTOB TEPBHIX TPEX MEPUOIOB, Kajwsl, KAIbIUI U UX COSIUHEHUN B
COOTBETCTBHH C TIOJIOKEHHEM AJIeMEHTOB B [leproanyueckoil cucTeMe U CTPOCHHUEM HX aTOMOB
CrtpoeHue BemecTBa: BUABI XUMAYECKOW CBS3H. THIBI KPUCTAUNIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THIIA
19 KPUCTAJIUTMYECKOW PEmETKH W BHJA XUMHUYECKOW cBs3u. Kitaccmdukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB
(MexayHapoaHas W TpUBHANbHAS). XUMHUYECKHUE CBOMCTBA BEIMIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIaCCaM HEOPTaHMYECKUX
COEJIMHEHMUI, TeHETUIECKas CBS3h HEOPTAaHMUYECKUX BEIIECTB
Kiaccudukaiius XduMUIeCKUX PEaKIIUi 10 Pa3InYHbIM MpU3HaKaM (110 YUCIY U COCTaBY YYaCTBYIOLIUX B PEAKIIUU BEILECTB, 110
1.3 TEIUIOBOMY 3(P(eKTy, M0 H3MCHCHHMIO CTEINCHEH OKHUCIICHHS XHMHUYECKHMX 3JEMEHTOB, IO OOpPaTUMOCTH, IO YYacCTHIO
KaTaam3aTtopa). K30- M SHIAOTEPMHUICCKUE PEAKIINN, TEPMOXUMHUUYECKIE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMHUIECKOM peakiiny
14 [TonsiTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peaknusix. [IoHaTHEe 0 TOMOT€HHBIX ¥ T€TePOreHHBIX peaknusx. [lonsarue
0 XMUMHUYECKOM paBHOBecUH. DAKTOPHI, BIUSIIOLIUE HA CKOPOCTh XUMUYECKON PEaKINK U MOJOKEHUE XUMUUECKOT'O PABHOBECHUS
1.5 OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIC ~ PEAKIUH, DJICKTPOHHBIH  OaJlaHC  OKHCIHUTEIHHO-BOCCTAHOBUTEIIBHOW  PEAKIIHH.




CocTraBieHue ypaBHCHI/Iﬁ OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C UCIIOJIB30BAHUEM METO/JIa 3JICKTPOHHOI'O OanaHca

1.6

TeOpI/Iﬂ 3H6KTpOJII/ITPI‘lCCKOI>'I JUCCOIUanu. BJICKTpOJ'II/ITLI 1 HCOJICKTPOJIMUTEIL. KaTI/IOHI)I, aHHUOHBI. MeXaHu3M JUucconuanmu
BCHICCTB C pa3IMYHbBIMU BHUIaMH XUMHu4eckol cBs3u. CTeneHb Jucconuanuun. CunbHble U cla0kle QJICKTPOJIUTHI. PCaKHI/II/I
HOHHOI'0 OOMeHa. Y CIOBHS MMPOTCKaHUsA peaKuHﬁ HMOHHOI'O O6M€Ha, IIOJIHBIC U COKpaHléHHBIe HWOHHBIC YpPaBHCHU peaKIIHfI.
CsolicTBa KHUCJIOT, OCHOBaHHUM U COJICH B CBETE HpCILCTaBJ'ICHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ JUCCOoanuun. KauectBeHHBIC peaKkuun

Ha UOoHBI. [loHsATHE O TUApPONU3E CoNeEn

1.7

XVUMAYECKHI SKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEISIMU KPHCTAJUTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIIIOB U
HeMeTaJu1oB (TpaduTa U anMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHS); HUCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM
pEakIK OT BO3JICHCTBHS Ppa3MYHBIX (PAKTOPOB; HCCIECIOBAHME JIICKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca
JMCCOIMAIMKA  KHCJIOT, IIeNoYed © coieil (BO3MOKHO HCIIONIb30BaHHE BHICOMATEPHANIOB); MPOBEACHHE OIBITOB,
WLUTIOCTPUPYIOIUX TPHU3HAKKM MPOTEKAHUS PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHHME OCalka, BBIJEIIEHHE ra3a, 0O0pa3oBaHHe
BO/IbI); OTIBITOB, HJUTIOCTPUPYIOLIUX IPUMEPH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOpEeHHEe, PEaKIUH Pa3I0KeHHS,
COE/IMHEHUs); pacro3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOINBI0 KAa4eCTBEHHBIX pEaKUWi Ha HOHBI, pEIICHUEe

SKCIICPUMCHTAJIbHBIX 3a/1a4

HewmeTamis! u ux COCINHCHUSA

2.1

O6H.[a§[ XapaKTCpHUCTHKaA TaJIOTCHOB. OcobeHHOCTH CTPOCHUS AaTOMOB, XAPAKTCPHBIC CTCICHU OKUCIICHHA. CTpOeHI/Ie n
(1)H3I/ILI€)CKI/I€) CBOICTBA OpOCThIX BCHIECTB — TaAJIOI'CHOB. XuMHYECKHe CBOICTBa Ha npuMepe XJjopa (B3aHMO,[[GfICTBH€ C
METalllaMH, HEMETAJlJIIaMU, H.[eJ'IO‘IaMH). XJ'IOpOBO,I[OpO,Z[. ConsHas KHCJI0Ta, XUMHUYCCKHUEC CBOﬁCTBa, MOJIy4€HUEC, IpUMCHCHHC.

I[eﬁCTBﬂe XJIOpa U XJIOPOBOAOPOJa Ha OPraHU3M YCJIOBCKA. Baxneiimue XJIOpUABI U UX HAXOKACHUEC B IPUPOJIC

2.2

O6H.[a§[ XapaKTCpUCTHKA 3JICMCHTOB VIA-rpynr[LI. OcobeHHOCTH CTPOCHHUA aTOMOB, XAPAKTCPHBIC CTCIICHU OKHCJICHUA.
CTpOeHI/Ie u (bPIBI/I‘leCKI/IC CBOIICTBa MMPOCTBIX BCHICCTB — KUCJIOPOJa U CCPLI. AJ'IJ'IOTpOHHBIe MO}_'[I/I(i)I/IKaL[I/II/I KHCJIOpOJa U CCphI.
XUMHUYECKHE CBOMCTBA CCPHI. CepOBOZLOpOZ{, CTpOCHUC, (1)H3I/I‘IGCKI/IG M XMMHYECKHE CBOMCTBA. OKCI/I,Z[BI CCPBI KaK NpCACTAaBUTCIIN
KHUCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (I)I/I3I/ILI€CKI/IC U XMMHYECKUE CBOMICTBa (O6H_II/IC Kak IpeACTaBUTECIIA KilaCCa KUCIOT U
cneumbnqecm&e). XuMudeckue pcaknuu, JiekKamue B OCHOBE IIPOMBILNIJICHHOI'O crocoba MOJIy4CHUs CepHOﬁ KHUCJIOTBI.

HpI/IMeHeHI/Ie. Conn cepHoﬁ KHCJIOTBI, KaUCCTBCHHAA PCAKIUA HA Cy.l'[]:(l)aT-I/IOH. HaXO)K,I[eHI/IG CCPbI U eé COC}.‘LI/IHCHI/Iﬁ B IIpUPOAC.




XHUMHYECKOe 3arpsi3HEHHE OKPYKAIOIIeH CpeIbl COSAMHEHUSIMH Cephl (KUCIOTHBIE JOXKIW, 3arPSI3HEHHE BO3yXa U BOJIOEMOB),

CITOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OOmast xapakTepucTuka 3MeMeHToB VA-rpynmnbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepPHBIE CTEIICHW OKHUCICHHUS. A30T,
pacrpocTpaHeHue B IPUpoe, PU3NUECKIE 1 XUMUIECKUe CBOoWCTBa. KpyroBopoT a3ota B mpupoae. AMMHAK, ero GU3NUECKUE U
XMUMUYECKHE CBOWCTBA, MONy4YeHHEe U npuMeHeHue. Colm aMMOHUS, UX (HU3MYECKHEe U XMMHUYECKUE CBOWCTBA, MPUMEHEHUE.
KauecTBeHHas peakiys Ha MOHBI aMMOHHUS. A30THasI KHCJIOTa, €€ oTy4eHHe, PU3nYecKre 1 XUMUIECKUe CBOUCTBA (00IIre KakK
npeACcTaBUTeNs Kilacca KHUCIOT M crneuuduueckue). Mcmonb3oBanne HUTPATOB U COJICH aMMOHHsI B Ka4ecTBE MHUHEPAIbHBIX
ynoOpenuii. XuMU4ecKoe 3arps3HeHUe OKPYKAIOIIEeH cpe/ibl COeIMHCHUSIMH a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHUE BO3IyXa,

MOYBHI U BOJIOEMOB)

24

®Docdop, amnorponHbie MoguduKkammu (ocdopa, pusmueckne m xummdeckue cporictBa. Oxcun dochopa(V) u dochopras

KHCIOTa, QU3NYECKHE U XUMUYECKHE CBOICTBA, nony4yenue. Vcnonp3oBanue ¢pochaToB B KaueCcTBE MUHEPAIbHBIX YA00OpEHUH

2.5

OO0mas xapakrepucTuka s5eMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHUS. YTIIepo/,
AIJIOTPOTIHbIE MOJU(HKALINK, PACIPOCTPAHEHHE B MPUPOJIE, PU3MUYECKHe U XUMHUYECKHe CBOMCTBa. AncopoOuus. KpyroBopor
yriepoza B npupoje. OKcHpl yriaepoa, ux Gpu3ndeckne 1 XMMIUYeCcKHe CBOUCTBA, JISHCTBUE HA YKUBBIE OPraHU3MBbI, TOJy4YeHUE
Y IPUMEHEHHE. DKOJIOTUIECKHE TIPOOIJIEME], CBsI3aHHBIE ¢ OKcHaoM yriiepoaa(lV); rumoresa rio0anpHOr0 MOTEIUICHUS KITMMATa,;
NapHUKOBEIA 3ddekt. YrompHas kucioTa U e€ coiid, X (QU3HYEeCKHe W XUMHUYECKHE CBONCTBA, MOJYYCHHUE W NMPHMEHECHHE.
KavecTBeHHast peakiusi Ha KapOOHAT-HOHBI. Mcronbp3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIICHHOCTH M CEIBCKOM

X03HCTBE

2.6

HepBOHa‘laﬂBHHe MOHATHS 00 OPraHMYCCKUX BCHICCTBAX KAK O COCANHCHUAX yIJiepoaa (MeTaH, 9TaH, 3TUJICH, allCTHJICH, 3TAHOJI,
TJIIMICPUH, YKCYCHAaA KI/ICJ'IOTa). Hx cocTaB m XMMHYECKOE CTpOCHHC. IToHsiTHE O OHMOJIOTUYECKH BaXKHBIX BCHICCTBAX: KUpaX,

6CJ'IKaX, YIIICBOJAAaX — 1M UX POJIM B )KU3HU YCJIOBCKA. MaTepI/IaJ'IBHOG CANHCTBO OPTraHNYCCKHUX U HCOPTraHUYCCKUX COe,Z[I/IHeHI/Iﬁ

2.7

erMHHﬁ, €ro (1)H3I/I‘IGCKI/I€ U XUMHYCCKHUEC CBOﬁCTBa, NOJIy4YCHUC U TPHUMCHCHUC. COC,ZLI/IHCHI/ISI KpEMHUA B IIPpUPOAC. O6H_II/I€
NpeaACTaBJICHUA 00 OKCHac KpCMHI/IH(IV) n erMHHCBOﬁ KHUCJIOTCE. CI/IJ'II/IKaTLI, HUX HCIIOJIB30BAHHE B 6BITy, MECIUIIMHE,
MMPOMBIIIIJICHHOCTH. Baxueiimue CTPOUTCIIbHBIC MaTcpualibl: KE€paMHKa, CTCKIIO, LIECMCHT, 6CTOH, JKeIIe300€TOH. HpO6HeMLI

0e30IMacHOro UCIOIb30BaAHUS CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCC,I[HCBHOﬁ KHU3HU




2.8

XYWMHYECKU SKCIIEPUMEHT: H3ydeHHe O0Opa3lloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJITHOM KHCIOTHI; TPOBEICHUE
KaueCTBEHHBIX PEaKkNWi Ha XJOPHUA-MOHB W HAONIONEHUE MPH3HAKOB WX MPOTEKAHUS; OMBITHL, OTpa)karolye (U3NIECKHe U
XUMHYECKHE CBOMCTBA TAJOTEHOB M WX COENWHEHWH (BO3MOXXHO HCIOJIB30BAHHE BHEOMATEPHAIOB); O3HAKOMIIEHHE C
obOpasmamMu XJIOpHIOB (TAJIOTCHHUIOB); O3HAKOMIICHHE ¢ oOpa3llaMH cephl U €€ COCOTUHEHUSIMH (BO3MOYKHO HCITOJIb30BaHHUE
BHJIeOMaTeprUaioB); HaOIrofeHne Tpoliecca OOyIIIMBAaHUS caxapa IO JeHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIIOTHI,
W3yYeHUE XMUMHYECKUX CBOWCTB pa30aBICHHON CEPHOW KHCIOTHI, MPOBEASHHE KAaYeCTBEHHOW peaknud Ha cynb(ar-uoH u
HaONOIeHNe TpHU3HaKa e€ MPOTEeKaHWs; O3HAKOMIIEHHE ¢ (pu3MuecKnMu CBOWCTBaMHU a30Ta, docopa W UX COeNUHEHHH
(BO3MOXKHO HWCIIONB30BaHHE BHIEOMATEPUANOB), 0Opa3llaMu a30THBIX M (PochOpHBIX YOOOpEHWH; MOIydeHHne, COOMpaHue,
pacro3HaBaHHE U N3YYCHHE CBOMCTB aMMHaKa; MPOBEJCHNE Ka4eCTBEHHBIX PeakInii Ha HOH aMMOHUS U (pochaT-noH U U3ydeHne
MPU3HAKOB WX MPOTEKAHWS, B3aWMOJEHCTBHE KOHIEHTPUPOBAHHOW a30THOW KHCIIOTHI C MEIBI0 (BO3MOXHO HWCIOJIH30BAHHE
BUJICOMAaTEPHUAIOB); U3y4eHHE MOIEIeH KPUCTAIUTMUECKUX PEeMETOK anMasa, rpaduTa, QynnepeHa; 03HaKOMIICHHE C IPOIIECCOM
azcopOIMu PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VITIEM W YCTPOWCTBOM NPOTHBOTA3a; IIONydeHHe, COOHpaHue,
pacro3HaBaHHE U U3yYEHUE CBOWMCTB YTIIEKUCIIOTO T'a3a; MPOBeIeHNe KAYeCTBEHHBIX peaKInii Ha KapOoOHAT- U CUIIMKAT-UOHBI U
W3y4eHUE TIPU3HAKOB WX TMPOTEKaHWs; O3HAKOMJICHHE C MPOAYKIHWEH CIJIMKATHOW TPOMBIIDIICHHOCTH; pelleHUe

SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «BaxHeHmme HeMeTallIbl ¥ UX COCOUHCHUA

MeTamisl 1 UX COCIUHCHMUS

3.1

O6H.[a§[ XapaKTCPpUCTHUKA XUMHUYCCKUX DJJIECMCHTOB — MCTAJIJIOB HAa OCHOBAHHMHU HX IIOJIOKCHHA B Hepnozmqecxoﬁ CHUCTEMC
XUMHUYCCKUX 3JIEMCHTOB I[I/I MeHz[eneeBa " CTPOCHUS aTOMOB. CTpOeHHe MeTauIoB. MeTaindeckas CBSI3b U METaINIMYeCcKas

KpHCTaIUIMYecKas peléTka. DIeKTPOXUMHIECKUHN P HAPSHDKEHUN METaJIOB

3.2

dusnveckre 1 XMMUYEeCKHe CBOMcTBa MeTauioB. OOmme crnocoObl momydeHus: MetauioB. [loHsITHE 0 KOPpO3WM METaIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Kopposuu. CraBsl (CTallb, YyTyH, IOPATIOMHHUMN, OpOH3a) M MX NMPUMEHEHHE B OBITY H

IIPOMBITIJIICHHOCTH

3.3

U_ICJ'IO‘lHBIe METAJJIBI: ITIOJIOKCHHUE B HepHOZ[H‘leCKOﬁ CHUCTEMEC XUMHUYCCKHUX 3JICMCHTOB I[I/I MCHZ[CHGCB&; CTPOCHHUC X ATOMOB;
HaX0XICHUC B IIPUPOJIL. duznueckue 1 XMMHYECKUE CBOHCTBA (Ha MMpUMEPE HATPUA U KaJ'II/ISI). OKCI/I,I[BI U TUAPOKCUABI HATPUS

" KaJiys. HpI/IMeHeHI/IG IICJI0YHBIX MCTAJZIOB K UX COG,[[I/IHGHI/Iﬁ




3.4

[IlenoyHo3eMeNnbHBIE METAJJIBI MarHUM W KajdblMid: TosioxkeHue B llepumommnueckoit cucteme XuMudeckux snemeHToB J[.U.
MenneneeBa; CTpOeHHE MX aTOMOB; HaXOXKIeHHE B Tpupojae. Pu3nUeckre W XMMHYECCKHE CBOWCTBA MAarHUS W KaJIbITHA.

Baxxneiimme coequHEHNS KadbIws (OKCHII, TUAPOKCHUI, COH). JKECTKOCTH BOIBI M CITOCOOBI €€ YCTpaHeHHS

3.5

Amomunnit: nonoxxenue B [lepuoanueckoii cucteme xumuueckux anementos J. M. Menneneesa; cTpoeHHe aToMa; HAXOXKICHHUE B

mpupoac. Ddu3ndecKkre U XUMAYECKHIE CBONCTBA alFOMUHMSL. AM(I)OTepHLIe CBOICTBa OKCHUIa U TUAPOKCHUIA AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuonnueckoit cucreme XuMuueckux 3neMeHToB .M. MeHaeneeBa; CTpOeHUE aTOMa; HAX0XKICHHUE B
npupojie. Oru3mueckne M XUMHUIECKHe CBOICTBA Kene3a. Okcusl, Tuapokcuanl U conn skene3a(ll) u sxenesa(lll), ux cocras,

CBOICTBA U MOJIyYCHHE

3.7

XUMHUYECKUMN OKCIICPUMCHT: O3HAKOMJICHUE C 06pa3uaMH MCTAJIJIOB M CIIJIaBOB, HX (I)I/I3I/I‘IGCKI/IMI/I CBOﬁCTBaMH; HN3Yy4YCHHC
PE3yIbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIIONB30BaHUE BUACOMATEPHANIOB), 0COOEHHOCTEH B3aMMOJECHCTBUS OKCHIA
KaJIBIUS U HATPHsI C BOAOH (BO3MOYKHO MCIIOJIB30BAHUE BHICOMATEPHAJIOB); HCCIICIOBAHUE CBOWCTB JKECTKOM BOJIBI, IIpOIecca
TOPEHUS KeJne3a B KUCIOpoae (BO3MOXKHO HCIOIH30BaHUE BUICOMATEPUATIOB); MPU3HAKOB IIPOTEKAHUS KAUSCTBEHHBIX PEAKITUit
Ha WOHBI (MarHus, Kajblus, aqoMuHus, 1uHkKa, xeneza(ll) u xenesa(lll), meau(ll); HaGmoeHHEe ¥ ONMUCAHHUE IMPOIECCOB
OKpaIllMBaHUS TJIaMEHU WOHAMH HATPHSI, Kaaus U KaibIus (BO3MOXKHO HCIIOIH30BAHUE BHICOMATEPHUAIIOB); HCCIIECIOBAHUE
aM(i)OTepHBIX CBOWCTB THAPOKCHUIA QAJIOMUHUA W TUAPOKCHUIAA IHIHWHKA, PCIICHHUC OJSKCICPUMCHTAJIBHBIX 3ajjad I10 TEME

«BaxkHenne MeTalibl 1 UX COSIMHECHUS)

XuMHsL 1 OKpYKarolias cpeaa

4.1

Hogrie MaTepHualibl U TCXHOJIOTHH. BeI]_ICCTBa " MaTepHralibl B HOBCGI{HCBHOﬁ JKM3HM Y€I0BeKa. XUMHS U 310pOBbE. bezonacnHoe

HCII0JIB30BaHUEC BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ B 6I>ITy. HepBaS{ nmomMouib nNpru XUMHUICCKUX O0XKOraxX U OTPABJICHUAX

4.2

OCHOBBI IKOJIOTHYECKOW TPaMOTHOCTH. XHMHYEeCKoe 3arpsisHeHue okxpysxkatomeit cpenst [1JIK. Pomp xumum B pemeHHH
IKOJIOTHYECKHUX MTpobieM. [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB (YTOIb, IPUPOIHBIN r'a3, He()Th), MPOJAYKTHI UX MepepadoTKy,

WX POJIb B OBITY M MIPOMBIIIUIEHHOCTH

4.3

XuMudyecKu OKCIICPUMCHT: U3YUCHHUC 06pa3u0B MaTcpuajioB (CTCKHO, CIIJIaBbl METAJIJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D IO XUMHUHU TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM
MHNPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon nposepsiemoro
TpeboBaHMS

IIpoBepsieMble TPeOOBAHHUS K MPEIMETHBIM Pe3yJbTaTaM 0a30BOT0 YPOBHSI OCBOEHHUsI OCHOBHOM
o0pa3oBaTeJbHOM MPorpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 T03HABAEMOCTH SIBIICHHU TPUPOJIBI, TOHUMaHUE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYpbl M TNPAaKTHYECKOH AeATeNbHOCTH

YCJIOBCKA B YCIIOBUAX COBPEMCHHOI'O O6IIICCTB3; IMOHMMAaHWE MECTa XUMHUHU CPEAU APYTUX €CTECTBCHHBIX HAYK

12

0 HaY4YHBIX ME€TOJax IMO3HaHHA, B TOM YHCJIC SKCOCPUMEHTAJIBHBIX U TECOPETUICCKUX METOAaX HUCCICIAOBAHUA
BCHICCTB U U3YUCHUS XUMHUYCCKUX peaKum‘/'I; YMEHHE UCII0JIb30BaTh MOJCIIN 1A 00BSICHEHHS CTpPOCHHA aTOMOB

U MOJICKYJI

13

0 cdepax NpoPecCHOHATBLHOW JEATCIILHOCTH, CBA3aHHBIX C XMMHEH W COBPEMEHHBIMU TEXHOJIOTUSMH,
OCHOBAHHBIMH HAa JOCTHKECHUAX XUMHUYECKOUN HayKH, 4YTO IMO3BOJIUT 06y‘IaIOIHI/IMCSI paccMaTpuBaTh XUMHIO KaK
chepy cBoeit Oymymiel NpoheCCHOHAIBHOM JEATSIIbHOCTA U CAeJaTh OCO3HAHHBIM BBIOOP XMMUU Kak

po(UIBLHOTO TPEAMETa PU HePEX0ie Ha YPOBEHb CPEHET0 O0IIEro 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHUCTEMOHM XMMHUYECKHX 3HAHUU WU YMCHHUE TIPUMCHATL CUCTEMY XHUMHUUYCCKUX 3HaHI/II>'I, KOTOpas

BKJIIOYAcCT:

21

BOKHEHINIE XUMHUICCKUE TIOHSATHS: XHUMHUYECKHUH DJIEMEHT, aTOM, MOJICKYJa, BEMIECTBO, IPOCTOE M CIIOKHOE
BEIECTBO, OJTHOPOTHAS U HEOTHOPOIHAS CMECh, OTHOCHUTEINILHBIC aTOMHAs M MOJICKYJISIPHAST MAcChl, KOJTHIECTBO
BEIIECTBA, MOJIb, MOJISIpHAST Macca, MOJISIPHBIN 00BhEM, OKCHT, KHCIIOTa, OCHOBAHUE, CONTb (CPEIHSS ), XUMHICCKAs
peaKiys, Peakiuy COSAMHEHHS, PEAKIIMU PA3JIOKCHHUS, PEAKIIMHU 3aMeILCHHS, PEaKIui 00MEeHa, TeII0BOM 3 dexT
PEaKImm, 3K30- ¥ SHAOTEPMUICCKIE PEaKIIUK, PACTBOP, MAcCOBAs OIS XUMHUECKOTO JIEMEHTa B COSAMHEHNUH,
MaccoBasi JOJISI ¥ TIPOIIEHTHAsI KOHIICHTpAIsI BEIIECTBa B PacTBOpE, SIIPO aToma, JIEKTPOHHBIA CIIOW aTroma,

aTOMHas Op6I/ITaHB, paauyc aromMa, BaJICHTHOCTD, CTCIICHb OKHUCJICHUA, XUMHYCCKast CBs3b,




AIEKTPOOTPHUIIATEIILHOCTD, TIOJISIPHAS W HETMOJISIPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, METAIMICCKAS CBSI3b,
KpHUCTaIUTIYeCKast pemIéTKa (aToMHas1, HOHHAS, METAIDTIYECKAsl, MOJIEKYJIISIpHAas ), MOH, KATHOH, aHUOH, 3JIEKTPOJIHT
W HEIIEKTPOJHUT, DICKTPOIUTHUCCKAs JUCCOIMAINS, pEaKIMd HWOHHOTO OOMEHa, OKHCIIHTEIBHO-
BOCCTAaHOBHUTEJILHBIC PEAKIMH, OKHCIUTEIIb W BOCCTAHOBHTENb, OKHCIICHHE M BOCCTAaHOBJICHHE, JJICKTPOJIH3,
XUMHYECKOE PaBHOBECHE, 00OpaTHMbIe M HEOOPATUMBIEC PEeaKINH, CKOPOCTh XUMUICCKOW PEaKIliH, KaTaIn3aTop,

[IK, Kkoppo3usi METAILIOB, CILIABBI

OCHOBOITOJIaralolIMe 3aKOHbl XMMHUU: 3aKOH COXPAaHEHUsl Macchl, nepuognyeckuil 3akoH .M. Menaeneena,

22 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo
2.3 TEOPUN XUMHUU: ATOMHO-MOJIEKYJIIPHAsL TEOPUSI, TEOPUS DIEKTPOIUTUIECKON UCCOLUALINI
3 Brnanenue ocHoBaMH XMMHUYECKON TPaMOTHOCTH, BKJIIOUYAOIICH:
YMEHHUE NPaBUIIBHO HCIIOB30BATh N3yUCHHbIE BEIIECTBA U MATEPUAIIBI (B TOM YHCIIE MUHEPAIbHbIE YI0OpeHus,
METaJUIBI ¥ CIUIABbL, MPOAYKTHI IepepadOTKU IPUPOAHBIX HCTOUHUKOB YITIEBOJOPOAOB (YIS, IPUPOIHOIO rasa,
3.1 He(TH) B OBITY, CEJILCKOM XO3SHCTBE, HAa IPOU3BOJICTBE M TIOHUMAaHHUE 3HAYCHHUS KUPOB, OCIIKOB, YTJICBOJOB IS
OpraHM3Ma 4eJIOBEKa; YMEHHUE MPOTHO3MPOBATh BIUSHME BEHIECTB U XMMHUYECKMX IPOIECCOB HA OPTaHU3M
YEJIOBEKA U OKPYIKAIOIIYI0 IPUPOJHYIO CpELLy
3.2 YMEHHE HHTETPUPOBATh XMMUUECKUE 3HAHUS CO 3HAHUAMU IPYTUX y4eOHBIX IPEIMETOB
33 HaJIM4Me OTbITa pabOThI C pa3IMYHBIMH HCTOYHHKAMHU HH(MOPMAIMH 110 XUMUK (HAyYHasl U HAyYHO-TIOMYJISIpHAS
' JUTepaTypa, CII0BapH, CIPaBOUYHUKH, HHTEPHET-PECYPCHI)
3.4 yMeHHE OOBEKTHBHO OLIEHUBATh HH(POPMAIIHMIO O BEIIECTBAX, UX NPEBPALICHUIX U IPAKTUIESCKOM MPUMEHEHUH
' Y YMEHHE MCII0JIb30BaTh €€ A7l pellieHns] y4eOHO-TI03HABaTEeNbHBIX 3a1a4
Bnanenvie ocHOBaMu TOHSITUHHOTO ammapata U CHMBOJIMYECKOTO sI3bIKA XUMHHU JIJISI COCTABJICHUS (POPMYIT
4 HEOpPraHWYEeCKUX BEIIECTB, YpaBHEHUIH XUMHUECKHUX PEaKIfil; OCHOBaMU XuMu4eckoit HomeHknatypsl (IUPAC
Y TPUBUABHOIN)
5 YMeHue oObACHSTD CBS3b MOJIOKEHHS dlieMeHTa B [lepuoauueckoli cucTeMe ¢ YUCIOBBIMH XapaKTEPUCTHKAMU




CTPOEHHSI aTOMOB XHMHUYECKHX JIEMEHTOB (COCTaB U 3apA[ sapa, 00Iee YHICIIo AIEKTPOHOB), paclpeeieHueM

AJIEKTPOHOB TI0 PHEPTETUIECKIM YPOBHIM aTOMOB MIEPBBIX TPEX MEPUOOB, KU U KaJIbITH

HpCHCTaBHeHI/Ie 0 HCpI/IOHH‘IeCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHUYECKHX DJICMCHTOB (paI[I/ch aToMa,

6 AIIEKTPOOTPULIATENBHOCTE), MPOCTHIX M CIOXKHBIX BELIECTB OT IOJIOKEHHs dJIeMEeHTOB B llepuomuueckoit
cucteMme (B MaJbIX EPUOJax M TJaBHBIX MOATPYMIIAX) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMeHue KinaccupuIrpoBaTh:
7.1 XUMHYECKUE 3JIEMEHTHI
7.2 HEOpPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEeaKInn
8 YMeHue onpeaesrh:
8.1 BAJICHTHOCTb U CTETICHb OKUCJICHHUS XMMUYECKUX SJIEMEHTOB, 3aps]] HOHA
8.2 BUJI XMMHUYECKOU CBSI3U M THIT KPUCTANIMYECKON CTPYKTYPHI B COSIMHEHUSIX
8.3 XapakTep cpelibl B BOJHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh pu3ndecKue 1 XMMUYEeCKUE CBOMCTRA!
01 MPOCTHIX BeHIeCTB (KUCIOPOJ, 030H, BOJAOPO, TpaduT, anMas, KpeMHH, a30T, hocdop, cepa, Xjiop, HaTpuii,
' KaJINi, MarHui, KaJTbIUNA, ATFOMUHUH, JKeTIe30)
CJIO’KHBIX BELIECTB, B TOM YMCIIE UX BOAHBIX PaCTBOPOB (BOJa, AMMHAK, XJIOPOBOJOPOA, CEPOBOIOPOI, OKCHIBI
0.2 u ruapokcupl MetamioB I-1IA rpynmn, amomunust, meau (II), nunka, xenesa (11 u III), okenasl yrnepona (11 n
' IV), kpemuus (IV), azora u dochopa (III u V), cepst (IV u VI), ceprucras, cepnas, a30TucTas, a3oTHasi,
¢docopHasi, yronbpHasi, KpeMHUEBAsI KHCIOTa U UX COJIN)
0.3 MPOTHO3MPOBaTh W XapaKTEePH30BaTh CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT WX COCTaBa W CTPOCHHS,

IIPUMCHECHUEC BEIICCTB B 3aBUCHUMOCTH OT UX CBOI‘/‘ICTB, BO3MOXHOCTb IPOTECKaHUA XUMHYCCKUX HpeBpameHHﬁ B




Pa3InYHbIX YCIIOBUAX

10 YMeHHe cOCTaBIATh MOJIEKYJISPHBIC U HOHHBIC YPaBHEHHsI PEaKIUi, B TOM YHUCIIE!
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaKLUi
10.3 WITIOCTPUPYIOUINX XUMHYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB (IPYIIN) HEOPraHUYECKHUX BELIECTB
104 MOATBEPKIAIOIINX TEHETHYECKYIO B3aUMOCBS3h MY HIUMH
11 YMeHue BBIYUCIIATD (TPOBOAUTH PACUETHI):
11 OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa B
' COEIMHEHUH
11.2 MacCOBYIO JOJIIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €TO MACCy, 00hEM r'a30B
114 M0 YpaBHEHHSIM XUMHUYECKHX PEeaKkIMid M HAaXOIWTh KOJIMYECTBO BEIIECTBA, OOBEM WM Maccy pearcHTOB WIIH
' MPOIYKTOB PEaKIH
12 Bragenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIaMW HAY4HOTO MMO3HaHUs (HAaOJII0JICHNE, N3MEPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE) TIPH
121 W3yYeHUH BEIIECTB U XUMHUYECKHX SIBIICHHH; YMEHHE CQOPMYIUPOBATH MPOOJIEMY M MPEJIOKUTh MyTH €
peleHus
12.2 0e30macHoi paboThl C XUMUYECKHMH BELIECTBAMH, XUMHUYECKOH IOCYA0H U 1aO0paTOPHBIM 000PYAOBaHHEM
npaBuWIaMu 0€30IaCHOTO OOpaIlleH!s] ¢ BEIIeCTBAMH, UCIIOJIb3YEeMbIMH B TIOBCETHEBHOM JKWU3HU, TPaBUIAMU
123 TIOBEJICHUS B LIEJISIX COEPEIKEHNUS 37I0POBBSI M OKPYKAIOIICH MPUPOTHON Cpelibl; TOHMMaHHe Bpea (OMacHOCTH)
' BO3JICHCTBHS HA JKUBBIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U MIPEJOTBPAIICHUS UX
BpPEJIHOTO BO3/IEUCTBUS
13 Hannure npakTH4ecKuX HaBBIKOB IUIAHUPOBAHUS U OCYLIECTBICHUS CIEAYIOMINX XUMHUYECKHX HKCIIEPUMEHTOB!




HN3YyUCHUEC M OITMCAaHUC (I)I/ISI/I‘ICCKI/IX CBOMCTB BCHICCTB, O3HAKOMJICHHC C CI)I/ISI/I‘ICCKI/IMI/I 1N XUMHUYCCKHUMH

131 SIBJICHUSIMH; OTIBITHI, WIJTFOCTPUPYIOIINE PU3HAKH [IPOTEKAHUS XUMUYECKUX PEaKUnil
13.2 W3y4YeHHE CTIOCOOOB pa3fesieHUs] cMeceit
13.3 MOJy4YEeHHUE KHUCIOPOJa U U3YUEHHUE €ro CBOMICTB; IMOJIydYeHHE BOAOPOAA U U3yUEHHE €r0 CBOMCTB; IOIyYeHHE
' YIJIEKHUCIIOT0 ra3a U U3y4eHUe ero CBOMCTB; MOJyUIeHHUEe aMMHUAaKa U U3Y4YE€HHUE €ro CBOMCTB
134 MIPUTOTOBJICHUE PACTBOPOB C OMPECIEHHON MacCCOBOM JOJIeH PaCTBOPEHHOTO BEIIECTBA
135 MIpUMEHEHUE HHINKATOPOB (JJaKMyca, MeTHJIOpamka U GeHon(Tanernna) s onpeneIeHns XapakTepa Cpelibl B
' pacTBOpPAX KUCIOT U LIEI0YEH
HCCJICIOBAHUE U OIMCAHUE CBOMCTB HEOPraHWYECKUX BEILECTB PAa3INYHBIX KJIACCOB; M3YyYEHHE B3aMMOACHCTBHS
13.6 KUCJIOT C METalUlaMM, OKCHIAMH METAaJIOB, PAacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHHSMH, COJISMH;
' MOJy4eHHUE HEPAaCTBOPUMBIX OCHOBaHMH; BBITECHEHHE OJHOIO MeTaula JAPYIMM M3 pacTBOpa COJIH;
uccienoBaHne aM(OTEPHBIX CBOMCTB THAPOKCHAOB AIFIOMUHUS U LIUHKA
pellicHHe DJKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OCHOBHBIE KJIacChl HEOPTaHWYECKHUX COCIMHEHHI»;
13.7 «INEKTPOTUTHIECKAS AUCCOIUAINs»; «BakHee HeMeTauTbl K UX COeTMHEHU»; «BakHeuIne MeTaibl 1
WX COCIMHEHMSDY
XUMHAYECKHE SKCIIEPUMEHTHI, WJUIIOCTPUPYIOIIME NPU3HAKK TPOTEKaHMs peakuuid HOHHOTO OOMeEHa;
13.8 Ka4deCTBEHHbIEC PEaKIMY Ha IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBL: XJIOPUA-, OPOMHI-, HOIUA-, CYJIbhaT-
' , pocdar-, kapOoHAT-, CUIMKAT-aHUOHBI, THAPOKCH-NOHBI, KATHOHBI AMMOHUSI, MATHUS, KAJIbLH, ATIOMUHHS,
xenesa (2+) u xenesa (3+), meau (2+), nuHKA
14 YMeHue:
141 NPEACTABIATh PE3YJILTAThl SKCIIEpUMEHTa B (JOpME BHIBOJIOB, 10KA3aTENbCTB, IPa)MKOB U TAOJIHIL U BBISBIATH
' SMIIMPHUYECKHE 3aKOHOMEPHOCTH
14.2 YCTaHaBJIUBAaTh CBA3M MCKIAY pPCEaJIbHO Ha6HIO)IaeMBIMI/I XUMHUYCCKUMU ABJICHUSIMU W IIpOLECCaAMU,

MPOUCXOSIINMHU B MAaKpO- U MEKPOMHpPE, O0BSICHATH IPUIHHBI MHOT000pa3usl BEIECTB




HNEPEYEHbB 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblIii 3J1eMEHT cOAepPKAHNS

1 [lepBoHavanpHbBIe XUMUYECKUE TOHATHSA

1.1 UucTtsie BemecTBa U cMecH. CItocoOBI pa3IeieHus cMecei

1.2 ATOMBI I MOJIEKYJIBI. XUMUYECKHE 31eMeHThl. CHMBOJIBI XUMHUECKUX 31eMEHTOB. IIpocThie U clI0XHbIE BEIIeCTBa.

1.3 Xumuueckast popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIeMEeHTOB. CTETIeHb OKHCIICHHS

14 3aKk0oH MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTeNbHas aToMHas Macca. OTHOCuTeNbHas MOJEKyJspHas macca. MaccoBast 1O
' XUMHYECKOT0 3JIEMEHTa B COeAMHEHUH

L5 KonmuecTBo Bemectsa. Mons. Monsipaas Mmacca. MomspHbIN 00bE€M Ta30B. B3anMOCBS3b KOJIHYECTBA, MACCHI M YHACITA CTPYKTYPHBIX
' €IUHUL] BEIIECTBA

16 dusuveckre U XMMAYECKHE SBICHHS. XUMHUYECKas peakius U e€ MPU3HAKU. 3aKOH COXPAaHEHHUS MAacChl BEIECTB. XMMHUYECKHE
. ypaBHEHUS
2 [Tepuonnueckuii 3axkoH u Ilepuonnueckas cucremMa xumuueckux 3nemeHToB .M. MenneneeBa. CtpoeHue aToMOB

21 ITepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux anemeHToB [[.1. Menneneesa. Ilepuoasl u rpynnel. Ou3ndeckuil
' CMBICH TTOPAIKOBOTO HOMEpa, HOMEPOB IEPHO/ia U TPYIIIHI AIEMEHTa

22 Crpoenne atomoB. CocTtaB aroMHBIX saep. M3oromel. DnexTponsl. CTpoeHHE 3JEKTPOHHBIX O00OIOYEK aToMOB mepBhix 20
' XuMHueckux aneMmeHToB [lepuoguueckoii cucremsl .M. Menneneena

3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKMX DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KalWs, KaJbIus (pamyca aTOMOB,
2.3 3NEKTPOOTPHULIATENIFHOCTH, METAUTMYECKNX M HEMETAJUIMYECKHUX CBOMCTB) M WX COEIWHEHHH B COOTBETCTBHHU C IOJIOKEHHEM
anemeHToB B [leproamueckoil cuctemMe U CTPOCHHEM UX aTOMOB

3 Crpoenue BemecTBa

3.1 Xumnueckas cBs3b. KoBasieHTHas (MOJsIpHAsi ¥ HEMOJISIPHAS) CBSA3b. DJIEKTPOOTPHULATEILHOCTh XMMUYECKUX 3JIeMeHTOB. oHHas




CBI3b. MeTamndeckas CBSI3b

Tuner KPpUCTAUINYCCKUX pCIHéTOK (aTOMHaiI, HMOHHAas, MeTaJ’IJ’II/IIIeCKa}l), 3aBHCUMOCTbH CBOMCTB BC€IICCTBA OT TUIIA KpI/ICTaJ'IJ'H/I'-ICCKOI\/'I

32 PELIETKU U BUJIa XUMHUYECKOMN CBA3U

4 Baxxneiimue npeacTaBuTen HEOPTaHUIECKUX BelIecTB. HemeTamsl 1 X coequHEeHNs. MeTasllbl U X COeTUHEHUS
Knaccudukanuss u HOMEHKIATypa HEOPraHWMYECKUX COCIUHCHUIA: OKCHAOB (COieoOpasyroliue: OCHOBHBIC, KHCIIOTHEBIC,
4.1 am(poTepHbIC) U HecoJeo0pa3yrolre; OCHOBaHUM (IIEI0YM W HEPACTBOPHMBIC OCHOBAHUS), KUCIOT (KHUCIOPOACOACpKAIIUES U
0eCKHCIOPOTHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJEH (CPeJHUX M KUCIIBIX)

42 du3nveckre ¥ XUMHYECKHE CBONCTBA MPOCTBHIX BEIIECTB-HEMETAIUIOB: BOJIOPOJA, XJIOpa, KUCIOPOAa, cephl, a3ora, docdopa,
' yraepoaa, KpeMHHS

43 du3nvecKre 1 XMMUIECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIUIOB: JIUTHS, HATPHSI, KaJlUsl, MATHHS U KaJbIIHs, ATFOMHHUS, JKEIe3a.
' DJIEKTPOXUMHUYECKUN P HANPSKEHUN METaJIIOB

4.4 du3uvecKre U XUMHUYECKHE CBOMCTBA BOJIOPOIHBIX COEAMHEHNH HEMETAJIOB: XJIOPOBOIOPO/Ia, CEPOBOOPOA, aMMHUAKA

45 dusnveckre 1 XUMUYECKHe CBOMCTBa OKCHIOB HemeTaiwoB: cepbl (IV, VI), azota(Il, IV, V), docdopa(Ill, V), yraeponma(ll, IV),
' kpemuuA(1V). [lomyueHue okcruI0B HEMETAIUIOB

4.6 XuMudeckue cBoMcTBa OKCHIOB: MeTauioB IA—IIIA rpyrm, muaka, meau(1l) u sxenesa(ll, III). [Tlomy4ueHne oKCHIOB METAIIIIOB

A7 XVMUYeCcKre CBONCTBAa OCHOBaHWMU M aM(OTEpHBIX THUAPOKCUAOB (HAa TpHMepe TUAPOKCUIOB ANMIOMHHUS, JKeJe3a, IMHKA).
' [Tomryuenue ocHOBaHUH 1 aM()OTEPHBIX THAPOKCHUIOB

48 OOmue XMMUYECKHE CBOMCTBAa KHCJIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOIHOM, CEPHUCTOH, CEepHOH, a30THOH, (ochopHO,
' KPEMHHUEBOM, yroyibHOU. Oco0ble XUMHYECKHE CBONCTBA KOHIIEHTPHUPOBAHHON CEPHOU M a30THOM KucioT. [loiaydenue kucior

4.9 OO0mue XuMU4ecKre CBOMCTBa cpeqHuX coieil. [lomyuenne coneit

4.10 [Mony4enue, cobupanue, pacro3HaBaHue BOJIOPOJIa, KHCIOPOJa, aMMHAKa, YTIIEKHCIIOro ra3a B 1abopaTopun

4.11 [Tomyuenue aMMuaka, CepHOM U @30THOM KUCIIOT B TPOMBINUIEHHOCTH. OOIIHe CrIOCOOHI MOTyIeHUST METAJUIOB

4,12 I'eneTndeckas CBS3b MEXITy KIaCCAMH HEOPTAHUIECKUX COCTUHEHUH




XUMHUYECKUE PEAKIIUU

Knaccmbm(aunﬂ XHUMHUUYCCKHUX pCaKHI/Iﬁ 10 pa3/IMYHbIM NPU3HAKAM: 110 YHUCIY U COCTaBYy Y4YaCTBYIOHIUX B PCAKIUMH BCIICCTB, IIO

> TeroBoMy 3P QeKTy, Mo U3MEHEHHIO CTETIeHEH OKUCICHUSI XUMHUYECKIX 3JIECMEHTOB
5.2 TennoBoit 3¢ (exT XUMHUUECKON PEeaKLUH, TS PMOXUMHUIECKHE YPaBHEHHUS. DK30- U SHIOTEPMHUUECKUE peakuu. TepMOXuMUIEcKue
' YpaBHEHHUS
53 OKHCIUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTETH U BOCCTaHOBUTENH. [Ipomecchl OKHCIEHHMS M BOCCTAaHOBJIICHHUS.
' DJeKTPOHHBIH OalaHC OKUCIUTEILHOBOCCTAHOBUTEIHHON Peakuu
54 Teopus anekTponuTHuecKoi qucconranuy. KaTHoHbl, aHMOHBI. DJIEKTPOJINTHI U HERNEKTPOIUTHL. CHIIbHBIE U ClTa0bIe 3JICKTPOIMTHL.
' Crenens nucconuanuu
55 Peakiun nonHoro ooMeHa. Y cI0BUsI IPOTEKAHUS PEaKUii HOHHOTO 0OMEHa, ITOJIHbIE U COKPAIIEHHBIC HOHHBIC YPAaBHEHHS PEAKIIUH
6 XuMHsI ¥ OKpY’KaroIas cpeia
6.1 BemectBa u Marepuanbl B HOBCEIHEBHON XKM3HM 4elloBeKa. be3omacHoe MCIOIb30BaHME BEIIECTB M XMMHUYECKHUX PEakuuil B
' naboparopuu u ObITy. [lepBast moOMOIIb IPY XUMHUUYECKHX 0KOTAX U OTPABICHUSIX
XuMHUYecKoe 3arps3HEHHe OKpYKarollel cpenbl (KUCIOTHBIE 0K, 3arpsi3HEHHE MOYBBI, BO3JyXa H BOJOEMOB), CIIOCOOBI €ro
6.2 npenotepatienus IlpenensHas ponycrumas konueHtpanus BemiecT ([TK). Pons XuMum B pelieHUH 3KOJIOTHYECKUX MPOOIIEM.
Ycunenne napaukoBoro 3¢ dekra, papyiieHne 030HOBOTO CIIOs
[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHHUsSI U UX COCAWHEHUH B OBITY, MEJULMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
6.3 xo3sicTee. [I[puMeHeHre MeTauIoB U CIUIaBOB (CTallb, UYyTyH, JIOPATIOMHUHUM, OpoH3a) B OBITY U MIPOMBILIJICHHOCTH UX COCTUHEHUI.
[loHsiTHE O KOPPO3HUK METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupoaHbIe HCTOYHUKHU YTIIEBOIOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTh), MPOJAYKTHI UX mepepadoTku (OEH3UH), UX POJIb B OBITY U
' MIPOMBIIIUIEHHOCTH
6.5 [lepBoHauanbHBIe TIOHATHS 00 OPraHUYECKMX BELIECTBAX KaK O COEOMHEHMSX yriepona (MeTaH, 3TaH, 3THJIEH, alleTWIIEH, 3TaHod,
' [JIMLEPHH, YKCyCcHast KUCiI0Ta). [ToHsTHE 0 OMONIOrMYecKy BayKHBIX BELIECTBAX: )KUpax, OejKax, yIieBoAax — M X POJIH B KU3HH YEJIOBEKa
7 Pacuérsr:




7.1

o GpopMyaM XHMHYECKUX COCTUHEHHHA

7.2

Macchl (MaccoBOIt) IO pacTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

10 XUMHUYECKHUM YpPaBHCHUAM




YYEBHO-METOJINYECKOE OBECIIEUEHUE OBPA30OBATEJIBHOT'O NPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI5s1 YYEHUKA

» Xumust: 8-i kimacc: 0a30BbIN ypoBeHb: yueOHUK; 5-e nzmanue, nepepadorannoe ['abpuensa O.C.,
OctpoymoB WN.I"., CrankoB C.A. AkmuonepHoe obmiectBo «M3natenbetBo «llpocBemenney

» Xumus: 9-i kiacc: 6a30BBIN YpOBEHb: yueOHHUK; 5-€ n3nanue, nepepadborannoe ['adbpuensa O.C.,

OctpoymoB WN.I"., CrankoB C.A. AkmuonepHoe obmiectBo «M3matenberBo «llpocBemenney

METO/IUYECKHUE MATEPHAJIBI JJISA YUUTEJISL
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-0a30BbIii-ypoBeHb.-Peanu3anusa-rpe60BaHHiA-

®I'OC-ocHOBHOTI0-0011IET0-00pa30BaHus. -MeToanueckoe-mocooue-msa-yaureis. pdf

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






